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CHAPTER 1

Curs Introductiv

1.1 Cuvant inainte

1.1.1 Fundal

In 2008 we launched the Gentle Introduction to GIS, a completely free, open content resource for people who
want to learn about GIS without being overloaded with jargon and new terminology. It was sponsored by the
South African government and has been a phenomenal success, with people all over the world writing to us to
tell us how they are using the materials to run University Training Courses, teach themselves GIS and so on. The
Gentle Introduction is not a software tutorial, but rather aims to be a generic text (although we used QGIS in all
examples) for someone learning about GIS. There is also the QGIS manual which provides a detailed functional
overview of the QGIS application. However, it is not structured as a tutorial, but rather as a reference guide. At
Linfiniti Consulting CC. we frequently run training courses and have realised that a third resource is needed - one
that leads the reader sequentially through learning the key aspects of QGIS in a trainer-trainee format - which
prompted us to produce this work.

This training manual is intended to provide all the materials needed to run a 5 day course on QGIS, PostgreSQL
and PostGIS. The course is structured with content to suit novice, intermediate and advanced users alike and has
many exercises complete with annotated answers throughout the text.

1.1.2 Licena

@080

The Free Quantum GIS Training Manual by Linfiniti Consulting CC. is based on an earlier version from Linfiniti
and is licensed under a Creative Commons Attribution 4.0 International. Permissions beyond the scope of this
license may be available at below.

We have published this QGIS training manual under a liberal license that allows you to freely copy, modify and
redistribute this work. A complete copy of the license is available at the end of this document. In simple terms,
the usage guidelines are as follows:

* You may not represent this work as your own work, or remove any authorship text or credits from this work.

* You may not redistribute this work under more restrictive permissions than those under which it was pro-
vided to you.

 If you add a substantive portion to the work and contribute it back to the project (at least one complete
module) you may add your name to the end of the authors list for this document (which will appear on the
front page)

* If you contribute minor changes and corrections you may add yourself to the contributors list below.



http://linfiniti.com/dla
http://creativecommons.org/licenses/by/4.0/
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If you translate this document in its entirety, you may add your name to the authors list in the form “Trans-
lated by Joe Bloggs”.

If you sponsor a module or lesson, you may request the author to include an acknowledgement in the
beginning of each lesson contributed, e.g.:

Note:

Aceastd lecie a fost sponsorizata de MegaCorp.

If you are unsure about what you may do under this license, please contact us at office @linfiniti.com and
we will advise you if what you intend doing is acceptable.

If you publish this work under a self publishing site such as http://lulu.com we request that you donate the
profits to the QGIS project.

You may not commercialise this work, except with the expressed permission of the authors. To be clear,
by commercialisation we mean that you may not sell for profit, create commercial derivative works (e.g.
selling content for use as articles in a magazine). The exception to this is if all the profits are given to the
QGIS project. You may (and we encourage you to do so) use this work as a text book when conducting
training courses, even if the course itself is commercial in nature. In other words, you are welcome to make
money by running a training course that uses this work as a text book, but you may not profit off the sales
of the book itself - all such profits should be contributed back to QGIS.

1.1.3 Capitole Sponsorizate

This work is by no means a complete treatise on all the things you can do with QGIS and we encourage others
to add new materials to fill any gaps. Linfiniti Consulting CC. can also create additional materials for you as a
commercial service, with the understanding that all such works produced should become part of the core content
and be published under the same license.

1.1.4 Autori

Riidiger Thiede (rudi@linfiniti.com) - Rudi a scris materialele de instruire QGIS i pari din materialele
PostGIS.

Tim Sutton (tim @linfiniti.com) - Tim a supravegheat i indrumat proiectul, fiind co-autorul parilor de Post-
greSQL i PostGIS. Tim este, de asemenea, autorul temei sfinx, personalizate, folositd pentru acest manual.

Horst Diister (horst.duester@kappasys.ch ) - Horst este co-autor al parilor de PostgreSQL i PostGIS

Marcelle Sutton (marcelle @linfiniti.com) - Marcelle s-a ocupat de lectura i consilierea editoriald, pe durata
credrii acestei lucrdri.

1.1.5 Contribuii Individuale

Introduceti numele dvs. aici!

1.1.6 Sponsori

Universitatea de Tehnologie din Cape Peninsula

1.1.7 Date

Note:

Datele eantion utilizate Tn manual pot fi descércate de aici:

Datele eantion care insoesc aceastd resursa sunt disponibile gratuit, i provin din urmétoarele surse:

Seturile de date ale Strdzilor i Locaiilor de la OpenStreetMap (http://www.openstreetmap.org/)
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* Limitele de proprietate (urbane i rurale), corpurile de apa de la NGI (http://www.ngi.gov.za/)
* SRTM DEM de la CGIAR-CGI (http://srtm.csi.cgiar.org/)

1.1.8 Ultima versiune

Putei obine intotdeauna cea mai recentd versiune a acestui document, parcurgand versiunea online, care este
integratd 1n site-ul Documentaiei QGIS (http://docs.qgis.org).

Note: Existd link-uri citre versiunile on-line i PDF ale Documentaiei i ale Manualelor de Instruire.

Tim Sutton, Mai 2012

1.2 Pregatirea Datelor pentru Exerciii

The sample data provided with the Training Manual refers to the town of Swellendam and its surroundings.
Swellendam is located about 2 hours’ east of Cape Town in the Western Cape of South Africa. The dataset
contains feature names in both English and Afrikaans.

Anyone can use this dataset without difficulty, but you may prefer to use data from your own country or home
town. If you choose to do so, your localised data will be used in all lessons from Module 3 to Module 7.2. Later
modules use more complex data sources which may or may not be available for your region.

Note: This process is intended for course conveners, or more experienced QGIS users who wish to create
localised sample data sets for their course. Default data sets are provided with the Training Manual, but you may

follow these instructions if you wish to replace the default data sets.

Note: Datele  eantion  utilizate ITn  manual pot fi  descdrcate de  aici:
http://qgis.org/downloads/data/training_manual_exercise_data.zip

1.2.1 v Try Yourself

Note: These instructions assume you have a good knowledge of QGIS and are not intended to be used as teaching
material.

If you wish to replace the default data set with localised data for your course, this can easily be done with tools
built into QGIS. The region you choose to use should have a good mix of urban and rural areas, containing roads
of differing significance, area boundaries (such as nature reserves or farms) and surface water, such as streams and
rivers.

* Deschidei un nou proiect QGIS

¢ In the Vector menu dropdown, select OpenStreetMap -> Download Data. You can then manually enter the
co-ordinates of the region you wish to use, or you can use an existing layer to set the co-ordinates.

» Alegei o locaie pentru a salva fiierul .osm rezultat, apoi facei clic pe Ok:

1.2. Pregatirea Datelor pentru Exerciii 3
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() From map canvas

() From layer
(») Manual

 Qutput file

'exercise_data/osm_data.osm

[ Close ] [ OK

* You can then open the .osm file using the Add Vector Layer button. You may need to select All files in the
browser window. Alternatively, you can drag and drop the file into the QGIS window.

« In caseta de dialo g care se deschide, selectai toate straturile, cu excepia straturilor other_relations i
multilinestrings.

4 Chapter 1. Curs Introductiv
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8.0.8 Select vector layers to add...

Layer 1D | Layer name Mumber of features | Geometry type
points Unknown Point
1 lines Unknown LineString
3 multipolygons Unknown MultiPolygon
4 other_relations  Unknown GeometryCollection

" SelectAll |

This will load four layers into your map which relate to OSM’s naming conventions (you may need to zoom in/out
to see the vector data).

000 QGlS - basic map
DEBEBLRIYNSLL2APLL/ASNRE & & e BE =0 32 0 BR
4./ 8B RB K 5= = B T e ¢ 2
e
) 1R
.ﬂ
VA
»
@
@
@
%
Vov
3
| Browser 4 —
8 object(s) removed. There is a plugin update available | Coordinate: | 20.3757,-34.0001 Scale [1:26,314 1+ %] Render £PSG:4326 (@] |

We need to extract the useful data from these layers, rename them and create corresponding shape files:
* First, double-click the multipolygons layer to open the Layer properties dialog.
¢ In the General tab, click Query Builder to open the Query builder window.
This layer contains three fields whose data we will need to extract for use throughout the Training Manual:
* building
* natural (in mod specific, apa)
* landuse

You can sample the data your region contains in order to see what kind of results your region will yield. If you
find that “landuse” returns no results, then feel free to exclude it.

1.2. Pregatirea Datelor pentru Exerciii 5
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You’ll need to write filter expressions for each field to extract the data we need. We’ll use the “building” field as
an example here:

* Enter the following expression into the text area: building != "NULL" and click 7est to see how many
results the query will return. If the number of results is small, you may wish to have a look at the layer’s
Attribute Table to see what data OSM has returned for your region:

A Layer Properties - multipolygons | General

& General ¥ Layer info

= Style Layer name |multip0\ygon5 | displayed as  multipolygons

€3 Labels NN y— : _Query Builder

B8 Fields multipolygons
Fields Velhrs
Rendering

barrier

@ Display boundary

{3_@ Actions

: " Joins.

craft
geological
historic
land_area

landuse ( 1(
; Sample ||
leisure

raan_macn Use unfiltered layer

(v Diagrams

rf Metadata

¥ Operators

= |l < |J[ > |[uke |[ % |[ N |[ NOTIN |
<= | >= J[ 1= J[ mxe |[ anD |[ or |[ NOT |

Provider specific filter expression

"building” 1= 'NULL'|

| Help | | Test | | Clear | | Cancel | @
| Query Builder \
[ Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | | OK |

* Click Ok and you’ll see that the layer elements which are not buildings have been removed from the map.
Acum, trebuie sd salvim datele rezultate ca fiiere shape, pentru a le utiliza in timpul cursului:
* Facei clic-dreapta pe stratul multipolygons, apoi selectai Save As...

» Make sure the file type is ESRI Shapefile and save the file in your new exercise_data directory,
under a directory called “epsg4326”.

* Make sure No Symbology is selected (we’ll add symbology as part of the course later on).
¢ De asemenea, putei selecta Add saved file to map.

Once the buildings layer has been added to the map, you can repeat the process for the natural and landuse
fields using the following expressions:

Note: Make sure you clear the previous filter (via the Layer properties dialog) from the multipolygons layer
before proceeding with the next filter expression!

6 Chapter 1. Curs Introductiv
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e natural: “natural = ‘water
¢ landuse: “landuse != ‘NULL™

Each resulting data set should be saved in the “epsg4326” directory in your new exercise_data directory (i.e.
“water”, “landuse”).

You should then extract and save the following fields from the 1ines and points layers to their corresponding
directories:

e lines: “highway != ‘NULL” to roads, and “waterway != ‘NULL” to rivers

e points: “place != ‘NULL” to places
Once you have finished extracting the above data, you can remove the multipolygons, lines and points layers.
You should now have a map which looks something like this (the symbology will certainly be very different, but

that is fine):

NEBROS QLS.
¥/ B RR & s -
tayers

=T erowser |

jin update available ¥ Coordinate: 20.5141,-34.0173 Scale (126,314 |+ & ™ Render EPSG:4326 @ y

The important thing is that you have 6 layers matching those shown above and that all those layers have some
data.

The last step is to create a spatiallite file from the 1anduse layer for use during the course:
* Facei clic-dreapta pe stratul 1anduse, apoi selectai Save as...
* Select SpatialLite as the format and save the file as 1anduse under the “epsg4326” directory.
* Clic pe Ok.

e tergei landuse. shp i fiierele sale aferente (daca au fost create).

1.2.2 ' Try Yourself Crearea Fiierelor SRTM DEM tiff

For Module 6 (Creating Vector Data) and Module 8 (Rasters), you’ll also need raster images (SRTM DEM) which
cover the region you have selected for your course.

SRTM DEM se poate descdrca de la CGIAR-CGI: http://srtm.csi.cgiar.org/

Vei avea nevoie de imagini care acopera intreaga regiune pe care ai ales si o utilizai.

1.2. Pregatirea Datelor pentru Exerciii 7
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O data ce ai descércat fiierele necesar(e), acestea ar trebui sa fie salvate in directorul “exercise_data” de sub
“raster/SRTM/”.

In Module 6, Lesson 1.2 shows close-up images of three school sports fields which students are asked to digitize.
You’ll therefore need to reproduce these images using your new SRTM DEM tiff file(s). There is no obligation to
use school sports fields: any three school land-use types can be used (e.g. different school buildings, playgrounds
or car parks).

Pentru referind, imaginile din datele exerciiului sunt:

8 Chapter 1. Curs Introductiv



QGIS Training Manual, Release 2.8

1.2.3 0 Try Yourself Replace Tokens

Having created your localised dataset, the final step is to replace the tokens in the conf.py file so that the
appropriate names will appear in your localised version of the Training Manual.

The tokens you need to replace are as follows:

* majorUrbanName: this defaults to “Swellendam”. Replace with the name of the major town in your
region.

e schoolAreaTypel: this defaults to “athletics field”. Replace with the name of the largest school area
type in your region.

* largeLandUseArea: this defaults to “Bontebok National Park”. Replace with the name of a large
landuse polygon in your region.

* srtmFileName: this defaults to srtm_41_19.tif. Replace this with the filename of your SRTM
DEM file.

* localCRS: this defaults to WGS 84 / UTM 34S. You should replace this with the correct CRS for your
region.

1.2. Pregatirea Datelor pentru Exerciii 9
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CHAPTER 2

Module: Interfaa

2.1 Lesson: O Scurta Introducere

Bine ai venit la cursul nostru! In urmatoarele zile va vom arata cum si utilizai QGIS uor i eficient. Daca nu suntei
familiarizai cu GIS, va vom prezenta ce este necesar pentru a va descurca. Dacad suntei un utilizator experimentat,
vei vedea cum Tndeplinete QGIS funciile pe care le atepai de la un program GIS, i multe altele!

in acest modul vom prezenta proiectul QGIS in sine i interfaa cu utilizatorul.

Dupa completarea acestei seciuni vei putea sd identificai corect elementele principale ale ecranului Tn QGIS 1 si
tii ce face fiecare, i de asemenea sd Incércai un fiier shapefile in QGIS.

Warning: Cursul include instruciuni pentru addaugarea, tergerea i modificarea seturilor de date GIS. Am pus
la disponziie seturi de date special pentru acest scop. Inainte de a folosi tehnicile descrise aici pentru datele
voastre, asigurai-va cd avei salvari corespunzatoare!

2.1.1 Cum se utilizeaza acest tutorial

Orice text care aratd astfel se refera la ceva de pe ecran, pe care se poate efectua clic.
Textul :menuselection:‘ care —> aratd —> astfel‘ va ghideaza printre meniuri.

This kind of text inseamna ceva ce putei scrie, cum ar fi 0 comanda, o cale sau un nume de fiier.

2.1.2 Gradul de dificultate al obiectivelor cursului

Acest curs satisface diverse nivele de experiend a utilizatorilor. In funcie de categoria in care considerai cd va
incadrai va putei atepta sa obinei rezultate diferite. Fiecare categorie conine informaii eseniale pentru urméaatoarea
categorie, deci este important sd efectuai toate exerciiile care sunt sub nivelul vostru de experiena.

£
i Nivelul de Baza

In aceastd categorie, cursul presupune cd nu avei experiend sau avei o experiena redusa in ce privete cunotinele
teoretice GIS sau operarea unei aplicaii GIS.

Va fi prezentat un fond teoretic limitat pentru a explica scopul unei aciuni pe care o vei executa 1n aplicaie, dar
accentul este pus pe Tnvaarea prin exerciiu.

La sfaritul cursului vei avea o imagine mai buna despre posibilitdile GIS i despre cum si le exploatai prin QGIS.

11
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" Intermediar

In aceastd categorie, se presupune cd avei cunotine i experiena 1n utilizarea cotidiana a GIS.

Urmand instruciunile pentru nivelul de Incepatori vei obine un grad de familiaritate i vei identifica situaiile 1n care
QGIS se comportd vor diferit fad de alte aplicaii pe care este posibil sd le fi utilizat. Vei invda i cum sa folosii
funciile analitice in QGIS.

La finalizarea cursului ar trebui sd vd simii confortabil cu utilizarea QGIS pentru toate funciile uzuale ale unui
GIS.

V Avansat

In aceastd categorie, se presupune ca suntei experimentat cu GIS, avei cunotine i experiend cu bazele de date
spaiale, utilizarea datelor de pe un server distant, posibil scrierea de scripturi analitice etc.

Urmand instruciunile celorlalte doud nivele va vei familiariza cu abordarea interfeei QGIS i vd vei asigura ca tii
cum sd accesai funciile de baza de care avei nevoie. Vi se va prezenta i utilizarea sistemului de plugin-uri al QGIS,
sistemul de acces la bazele de date i altele.

La finalizarea cursului ar trebui sd fii familiarizai cu operaiile uzuale ale QGIS, ca i cu funciile avansate ale
acestuia.

2.1.3 De ce QGIS?

Dei informaiile devin tot mai spaiale, nu existd o penurie de instrumente capabile sd indeplineascd unele sau toate
funciile GIS obinuite. De ce ar trebui cineva sa foloseasca QGIS in locul unui alt pachet software GIS?

Aici sunt doar citeva din motive:

* Este la fel de bun ca un prdanz gratuit. Instalarea i utilizarea programului QGIS nu va costd bani. Nu existad
o taxa iniiald sau alta recurenta, nimic.

* Avei libertatea de a decide. Daca avei nevoie de funcionalitdi suplimentare in QGIS, putei face mai mult
decit sa sperai ca acestea vor fi incluse Tn urmédtoarea lansare. Avei posibilitatea sd sponsorizai dezvoltarea
unei caracteristici, sau sa o addugai singuri, daca suntei familiarizai cu programarea.

e Se dezvoltd continuu. Pentru cd oricine poate adduga noi facilitdi i le poate Tmbunitdi pe cele existente,
QGIS nu std niciodata pe loc. Dezvoltarea unei noi unelte se poate ntdmpla pe cat de repede este nevoie de
ea.

 Sunt disponibile un ajutor i o documentaie extensive. Daca suntei blocai cu ceva, putei apela la documentaia
extinsa, la ali utilizatori de QGIS sau chiar la dezvoltatori.

* Multi-platformd. QGIS poate fi instalat pe MacOS, Windows i Linux.

Acum, ca tii avantajele utilizdrii QGIS, va putem ardta cum. Prima lecie va va ghida in crearea unei héri QGIS.

2.2 Lesson: Adaugarea primului dvs. strat

Vom porni aplicaia, i vom crea o harta de bazd, pentru utilizarea in exemple i exerciii.

Scopul acestei lecii: De a incepe cu un exemplu de harta.

Note: Inainte de a incepe acest exerciiu, QGIS trebuie si fie instalat pe computer. De asemenea, descircai fiierul
training_manual_exercise_data.zip din zona de descarcare a datelor QGIS.

12 Chapter 2. Module: Interfaa
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Lansai QGIS cu ajutorul scurtiturii de pe ecran, din meniul de strat, etc., in funcie de modul 1n care ai efectuat
instalarea.

Note: Capturile de ecran pentru acest curs au fost luate din QGIS 2.0, ruland pe MacOS. in funcie de configuraie,
interfaa dvs. ar putea sd apard oarecum diferitdi. Cu toate acestea, vei avea disponibile aceleai butoane, iar

instruciunile vor funciona pentru orice sistem de operare. Vei avea nevoie de QGIS 2.0 (cea mai recentd versiune
la momentul elabordrii acestui material) pentru a utiliza cursul.

Sd tncepem imediat!

2.2.1 ‘ Follow Along: Pregatirea unei hari
¢ Deschidei QGIS. Vei avea o hartd noua, alba.

¢ Look for the Add Vector Layer button: q\‘{j

¢ Facei clic pe el pentru a deschide urmatoarea caseta de dialog:

Qcis

Ole
3

e ; o @ e . Source type
RIS AL L RPN AMR & T 2
@File () Directory Database Protocol f
. d o /& a % “ B e 8 B R ¢ | Encoding System 3| |
00 tayers
Va Source
'ﬂ Dataset Brows
VA
»
%
Vi
[ Lavers ISR
® Coordinate: | 039505,0.94485 | Scale (13,285 I+) & (4 Render 754326 ©

* Clic pe butonul Browse, apoi navigai la fiierul exercise_data/epsg4326/roads. shp (din direc-
torul cursului). Cu acest fiier selectat, facei clic pe Open. Vei vedea dialogul original, dar cu calea citre fiier
completata. Facei clic pe Open. Acum se vor incérca datele specificate.

Felicitdri! Avei o hartd de bazd. Acum ar fi un moment bun pentru a va salva munca.
* Click on the Save As button:
¢ Salvai harta sub exercise_data/ i denumii-l basic_map.qggs.
Verificai-vd rezultatele
2.2.2 In Conclusion

Ai Invdat cum sd addugai un strat i sd creai o harta de baza!

2.2. Lesson: Adaugarea primului dvs. strat 13



QGIS Training Manual, Release 2.8

2.2.3 What’s Next?

Acum v-ai familiarizat cu funcia butonului de Addugare Strat Vectorial, dar ce putei spune despre toate celelalte?
Cum funcioneazd aceastd interfad? Inainte de a ne implica mai mult, haidei sd aruncdm o privire bine la aspectul
general al interfeei QGIS. Aceasta este tema leciei urmatoare.

2.3 Lesson: O Privire de Ansamblu asupra Interfeei

Vom explora interfaa cu utilizatorul QGIS, pentru a va familiariza cu meniurile, barele de instrumente, canevasul
harii i lista de straturi care formeaza structura de baza a interfeei.

Scopul acestei lecii: De a inelege noiunile de bazi ale interfeei QGIS.

2.3.1 v Try Yourself: Noiuni de Baza

06060 QGIS 2.0.1-Dufour - b: ap
D MRS L L ARPOL ARS8 & B G E L@ ) 5 T, B W

z L s [ wy e o

[avers NEA

o (@] Coordnate: [ 703614339960 | Sl 122602 1+ 9| Render EPSG4328 [

Elementele identificate 1n figura de mai sus sunt:
1. Lista Straturilor/Panoul Navigatorului

Bare de instrumente

Canevasul harii

Bara de Stare

A

Bara Laterala de Instrumente

& Lista Straturilor

in lista Straturi, putei vedea o listd, in orice moment, a tuturor straturilor disponibile pentru dvs.
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Extinderea obiectelor restranse (ficand clic pe sdgeata sau pe simbolul plus de langa ei) va va oferi mai multe
informaii despre aspectul stratului actual.

Un clic-dreapta pe un strat va va oferi un meniu cu o mulime de opiuni suplimentare. Vei folosi unele dintre ele
mult timp de acum inainte, aa cd haidei sd aruncam o privire asupra lor!

Versiunile mai noi ale QGIS pot avea o casetd de Control al ordinii de randare dedesubtul Listei straturilor.
Asigurai-vd ca este bifata.

Note: Un strat vectorial este un set de date, de obicei, al unui anumit tip de obiect, cum ar fi drumuri, copaci, etc.
Un strat vectorial poate consta fie in puncte, in linii sau poligoane.

]
i Panoul Navigatorului

Browser-ul QGIS este un panou din QGIS care va permite sa navigai cu uurind in baza de date. Putei avea acces la
fiierele vectoriale comune (cum ar fi fiierele shape ESRI sau fiierele Maplnfo), baze de date (ex.: PostGIS, Oracle,
Spatialite sau MSSQL Spatial) i conexiuni WMS/WEFES. Putei vizualiza, de asemenea datele dvs. GRASS.

£
i Barele de instrumente

Instrumentele dvs. cel mai des utilizate, pot fi transformate in bare de instrumente, pentru a va facilita accesul.
De exemplu, bara de instrumente a fiierelor vd permite sa salvai, sd incarcai, sd imprimai, i sd Incepei un nou
proiect. Putei personaliza cu uurind interfaa, pentru a vedea doar instrumentele pe care le utilizai cel mai des, prin
addugarea sau eliminarea barelor de instrumente necesare cu ajutorul meniului Settings — Toolbars.

Chiar dacd acestea nu sunt vizibile 1n bara de instrumente, toate instrumentele vor raiméane accesibile prin inter-
mediul meniurilor. De exemplu, daca scoatei bara de instrumente File (care conine butonul Save), putei salva in
continuare harta facand clic pe meniul Proiect i facand clic pe Save.

7]
i Canevasul Harii

Aici se va afia harta.

71
V Bara de Stare

Vi aratd informaii despre harta curentd. De asemenea, vd permite sd reglai scara hdrii, i sd vedei coordonatele
cursorului mouse-ului pe harta.

2.3.2 i Try Yourself 1

Incercai sd identificai cele patru elemente enumerate pe ecranul dvs., fird a face referire la diagrama de mai sus.
Vedei daca putei identifica numele i funciile lor. Va vei familiariza cu aceste elemente, pe masura ce le vei folosi
in urmatoarele zile.

Verificai-va rezultatele

2.3. Lesson: O Privire de Ansamblu asupra Interfeei 15
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2.3.3 V Try Yourself 2

Incercai sd identificai fiecare dintre aceste instrumente pe ecran. Care este scopul lor?

L
3. K2
) (v Render

5. mm

Note: Daci nici unul dintre aceste instrumente nu este vizibil pe ecran, incercai sd activai unele bare de instru-
mente care sunt in prezent ascunse. De asemenea, reinei cd, dacd nu existd suficient spaiu pe ecran, o bard de

instrumente poate fi redusd prin ascunderea unora dintre instrumentele sale. Putei vedea instrumentele ascunse,
facand clic pe butonul cu doud sagei indreptate in dreapta, de pe oricare bard de instrumente restransa. Putei vedea
un balon cu numele oricdrui instrument, prin trecerea un pic a mouse-ului pe deasupra unui instrument.

Verificai-vd rezultatele

2.3.4 What’s Next?

Acum cd ai vazut cum funcioneazd interfaa QGIS, putei utiliza instrumentele disponibile pentru a starta i Tmbunatai
harta! Aceasta este tema leciei urmétoare.

16 Chapter 2. Module: Interfaa



CHAPTER 3

Module: Crearea unei Hari de Baza

in acest modul, vei crea o harti, care va fi folositi mai tarziu ca bazi pentru demonstraii ulterioare ale funcional-
itdilor QGIS.

3.1 Lesson: Lucrul cu Datele Vectoriale

VERVIDN

Datele vectorial sunt fard indoiald cel mai des Intalnit tip de date pe care 1l vei Intdlni in utilizarea uzuala a GIS.
Descriu informaii geografice sub forma de puncte, care pot fi conectate 1n linii sau poligoane. Orice obiect Tntr-un
set de date vectoriale este denumit o entitate i este asociat cu datele care descriu acea entitate.

Scopul acestei lecii: De a invda despre structura datelor vectoriale, i cum sa incarcim seturile de date vectoriale
Intr-o harta.

.
3.1.1 - Follow Along: Vizualizarea Atributelor Straturilor

De asemenea, este important de tiut cd datele cu care lucrai nu reprezintd doar locul “unde” se afla obiectele in
spaiu, dar vd spun i ce sunt acele obiecte.

Din exerciiul precedent, ar trebui sd avei stratul incdrcat 1n harta dvs. Ceea ce putei vedea chiar acum este doar
poziia drumurilor.

Pentru a vedea toate datele disponibile, selectind stratul roads din panoul Straturi:

Vi va prezenta un tabel cu mai multe date pentru stratul roads. Aceste date suplimentare se numesc datele
atributelor. Liniile pe care le vedei pe harta prezintd unde se afld strizile; acestea sunt datele spaiale.

* Facei clic pe acest buton:

Aceste definiii sunt utilizate In mod obinuit in GIS, aa ca este esenial sa vi le amintii!
e Acum, putei inchide tabelul de atribute.

Datele vectoriale reprezinta entitai in termeni de puncte, linii i poligoane intr-un plan de coordonate. Sunt utilizate
uzual pentru a stoca elemente discrete, cum ar fi strdzi sau cvartale.

3.1.2 i Follow Along: incarcarea Datelor Vectoriale din Fiierele Shape

Formatul Shapefile este un format de fiier care va permite stocarea de date GIS intr-un grup de fiiere asociat.
Fiecare strat consta in citeva fiiere cu acelai nume, dar cu tip diferit. Fiierele Shapefile sunt uor de transmis i pot
fi citite de majoritatea aplicaiilor GIS.

Consultai exerciiul introductiv din seciunea anterioara pentru instruciuni despre cum se adauga straturile vectori-
ale.

17
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Incarcai seturile de date din harta dvs., urménd aceeai metoda:

* “poziii”
e “apd”

* “rauri”
o “cladiri”

Verificai-va rezultatele

3.13 v Follow Along: incarcarea Datelor Vectoriale dintr-o Baza de Date

Bazele de date va permit stocarea unui volum mare de date asociate intr-un singuri fiier. Este posibil si fii fa-
miliarizat cu un sistem de gestiune a bazelor de date (DBMS) cum ar fi Microsoft Access. Aplicaiile GIS pot
utiliza baze de date. DBMS-uri specifice GIS (cum ar fi PostGIS) au funcii suplimentare, deoarece au nevoie sa
manipuleze date spaiale.

* Click on this icon: Jﬁﬁ
(Dacai suntei sigur cd nu se vede deloc, verificai daca bara de instrumente Gestiune Straturi este activata.)
Vei vedea un nou dialog. In acest dialog:

* Clic pe butonul New.

+ in acelai folder cu celelalte date, ar trebui si gisii fiierul landuse.sqlite. Selectai-1, apoi facei clic pe De-
schidere.

Vei vedea din nou primul dialog. Observai cd in lista de selectare verticald, de deasupra celor trei butoane scrie
acum “land_use.db@...”, urmat de calea citre fiierul bazei de date de pe computerul dvs.

* Clic pe butonul Conectare. Ar trebui sd vedei acest lucru in caseta anterior goald:

18 Chapter 3. Module: Crearea unei Hari de Baza
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8086 Add Spatialite Table(s)
Databases

|_ landuse.sqlite@/Volumes/Drobo/sites/qgis/QGIS-Documentation/source/docs /1 £ |

| Connect || New || Delete |
Table A Type Geometry colu | Sqgl
¥ landuse.sqlite
landuse = POLYCON geometry

[ | Alse list tables with no geometry
| | Search options

EH&IPJ | Add | Set Filter | | Update statistics | | Close |
. ) . J . )

* Clic pe stratul 1anduse pentru a-l selecta, apoi pe Add

Note: Amintii-va sd salvai des harta! Fiierul hdrii nu conine direct datele, dar tie care sunt straturile pe care le-ai
Incarcat in harti.

Verificai-va rezultatele

3.1.4 Follow Along: Reordonarea Straturilor

Straturile din lista de straturi sunt desenate pe hartd Intr-o anumita ordine. Stratul cel mai jos in listd este desenat
primul, iar stratul de la varful listei este desenat ultimul. Schimbénd ordinea in care sunt prezentate in lista putei
schimba ordinea In care sunt desenate.

Note: In funcie de versiunea QGIS utilizati, este posibil si avei o caseti de selecie cu numele de Control
rendering order sub lista de straturi. Aceasta trebuie sd fie bifatd (selectatd) pentru ca mutarea straturilor in sus

sau in jos in lista de straturi sd le aducd in fad sau sd le trimitd 1n spate in hartd. Dacd versiunea QGIS nu are
aceastd opiune, atunci este activatd implicit i putei ignora aceastd facilitate.

Ordinea in care straturile au fost Incércate in hartd probabil cd nu este logicd Tn acest moment. Este posibil ca
stratul de strazi si fie complet ascuns deoarece alte straturi sunt deasupra lui.

De exemplu, aceastd ordine a straturilor...

3.1. Lesson: Lucrul cu Datele Vectoriale 19
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ﬂ E Layers
> [E ' landuse

M " places

M " roads

[E .~ buildings

M 7 rivers

[E L~ water
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... va produce drumuri i locuri ascunse, pe masura ce acestea ruleaza dedesubtul zonelor urbane.
Pentru a rezolva aceastd problema:
* Clic apoi glisai pe un strat din Lista straturilor.

* Reordonai-le, pentru a ardta in felul urmaétor:

000 agts
DEABLR KIS S5 BP0 QSR & 6 ke B E &0 o m B
¥. J B o B /& s e B e
00 Layers
Vo[r @ o
> @
LA ISR
> ¥
L I
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»
@
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@
%
oo
Srower ]
1 object(s) removed. ¥ Coordinate: 20.3598,-34.0039 Scale [1:24.750 1+ [%/] @ Render EPSG:4326 (@] y

Vei vedea ci harta are mai mult sens, cu strizile i cladirile desenate deasupra regiunilor.

3.1.5 In Conclusion

Acum, ai adaugat, din mai multe surse diferite, toate straturile de care avei nevoie.

3.1.6 What’s Next?

Utilizand paleta aleatoare asignatd automat la Incdrcarea straturilor, harta curentd este probabil greu lizibild. Ar fi
de preferat sa alegei propriile culori i simboluri. Asta vei invaa si facei in lecia urmaitoare.
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3.2 Lesson: Simbologia

Simbolistica unui strat reprezinta aspectul sdu vizual pe hartd. Abilitdile de bazd ale GIS, comparativ cu alte mod-
uri de reprezentare a datelor cu aspecte spaiale, consta in faptul cd, in GIS, avei o reprezentare vizuald dinamicd a
datelor cu care lucrai.

Prin urmare, aspectul vizual al harii (care depinde de simbolistica straturilor individuale) este foarte important.
Utilizatorul final a harilor pe care le producei, va trebui sd fie capabil de a Tnelege cu uurind ceea ce reprezintd
harta. La fel de important, dvs. trebuie sd fii Th mdsurd sd explorai datele cu care lucrai, iar o bund simbolistica
ajutd foarte mult.

Cu alte cuvinte, a avea propria simbologie nu reprezinta un lux sau doar o noiune frumoasa. De fapt, este esenial
sd utilizai un GIS Tn mod corespunzaitor, pentru a produce hari i informaii pe care oamenii sd le poata folosi.

Scopul acestei lecii: De a putea crea simbolistica dorita pentru orice strat vectorial.

3.2.1 vl Follow Along: Schimbarea Culorilor

Pentru a schimba simbolistica unui strat, deschidei Layer Properties. Sd incepem prin schimbarea culorii stratului
landuse.

* Clic-dreapta pe stratul landuse din Lista straturilor.

* Selectai elementul Properties din meniul care apare.

Note: De asemenea, in mod implicit, putei accesa proprietiile unui strat ficand un dublu clic pe acesta, in lista
Straturilor.

In fereastra Properties:

* Selectai fila Style, din extrema stanga:

3.2. Lesson: Simbologia 21
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0086 # Layer Properties - landuse | Style
% General ¥ Layer rendering
Layer transparency (@ El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering L i Single Symbol 3
% Display JE
Unit | Millimeter 4|
TG) aciions Transparency 0% 1 =
N
¥ Joins Color
¥ Diagrams Symbol layers Saved styles [+
[7] simple fill i
COrners diagenal dotted green land water wine
(@] = | Symbolw | | Advancedw |
3 = & L J J
oad Style ... ave As Default estore Default Style ave Style v
Load Styl Save As Defaul R Default Styl Save Styl
| Help | | Apply | | Cancel | E

¢ Clic pe butonul de selectare a culorii, de langd eticheta Color.
Va apdrea un dialog standard pentru culoare.
* Alegei o culoare gri, apoi facei clic pe OK.

* Clic iardi pe OK din fereastra Layer Properties, apoi vei vedea schimbarea de culoare asupra stratului.

3.2.2 & Try Yourself

Alegei pentru stratul water o culoare albastru deschis.

Verificai-vd rezultatele

3.23 & Follow Along: Schimba Structura Simbolului

This is good stuff so far, but there’s more to a layer’s symbology than just its color. Next we want to eliminate the
lines between the different land use areas so as to make the map less visually cluttered.

* Deschidei fereastra Proprietdilor Stratului pentru stratul landuse.
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Under the Style tab, you will see the same kind of dialog as before. This time, however, you’re doing more than
just quickly changing the color.

* In the Symbol Layers panel, expand the Fill dropdown (if necessary) and select the Simple fill option:

0086 /1 Layer Properties - landuse | Style
General ¥ Layer rendering
Layer transparency (@ El[;]
= Labels Layer blending mode | Normal + | Feature blending mode | Normal 4
== Fields
’ Rendering | % Single Symbal :]
@ Display
Symbol layer type | Simple fill g
@ Actions .
e Colors Fill Border _
4 Joins
J Fill style [ N solid e
= Diagrams Symbol layers Border style | Solid Line ¢_|
q Metadata v [ Fil Border width 10.26000 |© | Millimeter &l
mple fill @) N L
Offset X,Y 10.00000 [z} lo.00000 |[Z] [ Millimeter %]

| Data defined properties...

Load Style ...

Save As Default | |

Restore Default Style | |

Save Style v |

| Help | | Apply |

[ Cance |

* Clic pe caseta Border style. in momentul de fai, ar trebui si vedei o linie scurti i cuvintele Solid Line.
¢ Schimbai-o pe No Pen.
* Clic pe OK

Acum, stratul landuse nu va avea nici o linie Intre arii.

3.24 & Try Yourself

* Schimbai iardi simbolistica stratului water, pentr a avea un contur albastru mai Inchis.
* Schimbai simbolistica stratului rivers, Intr-o reprezentare mai sensibild a cdilor de apa

Verificai-vd rezultatele
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3.25 vj Follow Along: Vizibilitate in functie de scara

Sometimes you will find that a layer is not suitable for a given scale. For example, a dataset of all the continents
may have low detail, and not be very accurate at street level. When that happens, you want to be able to hide the
dataset at inappropriate scales.

In cazul nostru, am putea decide sd ascundem clédirile din vizualizirile la scdri mici. Aceastd harta, de exemplu

eo0eo QGIS 2.0.1-Dufour - basic_map
DEBBLDR OHPLARAPLLALRS & 6 B px & BE @0 52 o BY
¥./ B BB /& g = & B 4 B s B

N

i

L3 ’-Mﬂﬁ_

4 » ™ landuse

»

@

f

v

%

12

0

=N boowser |

lugin available Q] Coordinate: 204193340252 Scale 151065 ) 5] @ Render EPSG:4326 (][] |

... nu este foarte utila. Cladirile sunt greu de distins la acea scara.

Pentru a activa randarea in functie de scaré:
* Deschidei dialogul Proprietdilor Stratului pentru stratul buildings.
* Activai fila General.

* Enable scale-based rendering by clicking on the checkbox labeled Scale dependent visibility:
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L. 8.0.6 /| Layer Properties - buildings | General
A General ¥ Layer info
-‘, Style Layer name |bui\dings ‘ displayed as buildings
&8 Labels Layer source  (Volumes/Drobo/sites/qgis/new_sample_data/epsg4326/buildings.shp
B rields Data source encoding | System &
Rendering
® Displ w Coordinate reference system
isplay
B} Actions EPSG:4326 - WGS 84 [ Specify... |
(-} -
» 4 Joins | Create spatial index || Update extents
IER Diagrams
q Metadata v [ Scale dependent visibility
Maximum - o) (1,9 [v] Minimum * 130,000 [~]
{inclusive) (exclusive)
| Current ] [ Current |
¥ Feature subset
| Query Builder |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

¢ Change the Minimum value to 1:10, 000.
¢ Clic pe OK

Test the effects of this by zooming in and out in your map, noting when the buildings layer disappears and
reappears.

Note: You can use your mouse wheel to zoom in increments. Alternatively, use the zoom tools to zoom to a
window:

Ye

3.2.6 ‘ Follow Along: Adaugarea Straturilor Simbolului
Now that you know how to change simple symbology for layers, the next step is to create more complex symbol-
ogy. QGIS allows you to do this using symbol layers.

* Go back to the landuse layer’s symbol properties panel (by clicking Simple fill in the Symbol layers panel).
In this example, the current symbol has no outline (i.e., it uses the No Pen border style).

Select the Fill in the Symbol layers panel. Then click the Add symbol layer button:
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Symbol layers

* Facei clic pe el, apoi dialogul se va schimba, ardtdnd oarecum ca aceasta:
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0086 # Layer Properties - landuse | Style
" General ¥ Layer rendering
Layer transparency Cr EIL;J
€= Labels Layer blending mode | Normal % | Feature blending mode | Normal aal
== Fields
T | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl
@ Actions .
e Colors Fill | corder |
4 Joins
X Fill style [ I sclid :
IER piagrams Symbol layers Border style | Solid Line =
@ Metadata ' L Borderwidth  |0.26000 |5 [Millimeter  : |
ol Offset X,¥ [0.00000 |5 To.00000 5] [ Millimeter 5|
[ simple fill

| Data defined properties... |

(=24l al[+]

| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel |

(Poate aparea, oarecum, in culori diferite, dar ne vom ocupa curdnd de acest aspect.)

Now there’s a second symbol layer. Being a solid color, it will of course completely hide the previous kind of
symbol. Plus, it has a Solid Line border style, which we don’t want. Clearly this symbol has to be changed.

Note: It’s important not to get confused between a map layer and a symbol layer. A map layer is a vector (or
raster) that has been loaded into the map. A symbol layer is part of the symbol used to represent a map layer. This

course will usually refer to a map layer as just a layer, but a symbol layer will always be called a symbol layer, to
prevent confusion.

Avand noul strat Simple Fill selectat:
e Setai stilul bordurii la No Pen, ca mai nainte.

* Change the fill style to something other than Solid or No brush. For example:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (@ El :
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields

Rendering | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl
@ Actions X
Colors Fill | corder |
| .
¥ Joins Fill style [ Dense & 3
= Diagrams Symbol layers Border style | Solid Line =
(@) Metadata v B Fin Border width  |0.26000 |5 [Millimeter  : |
bl Offset X,Y 0.00000 | To.00000 |3 [ Millimeter 3
[ simple fill
| Data defined properties... |
P (=2](d]la (¥
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E

* Click OK. Now you can see your results and tweak them as needed.

You can even add multiple extra symbol layers and create a kind of texture for your layer that way.
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Symbol layers

v [Z] Fil

|| Simple fill

Simple fill

Simple fill

It’s fun! But it probably has too many colors to use in a real map...

3.2.7 6’ Try Yourself

* Remembering to zoom in if necessary, create a simple, but not distracting texture for the buildings layer
using the methods above.

Verificai-vd rezultatele

3.2.8 GJ Follow Along: Ordonarea Nivelurilor Simbolului

When symbol layers are rendered, they are also rendered in a sequence, similar to the way the different map layers
are rendered. This means that in some cases, having many symbol layers in one symbol can cause unexpected
results.

* Give the roads layer an extra symbol layer (using the method for adding symbol layers demonstrated above).
* Give the base line a Pen width of 0. 3, a white color and select Dashed Line from the Pen Style dropdown.
* Give the new, uppermost layer a thickness of 1. 3 and ensure that it is a Solid Line.

Vei observa cd se intdmpld acest lucru:
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Ei bine, asta nu e ceea ce ne dorim, deloc!

To prevent this from happening, you can sort the symbol levels and thereby control the order in which the different
symbol layers are rendered.

To change the order of the symbol layers, select the Line layer in the Symbol layers panel, then click Advanced ->
Symbol levels... in the bottom right-hand corner of the window. This will open a dialog like this:
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| Enable symbol levels

Define the order in which the symbol layers are rendered. The
rwuimhad in the cells define in which rendering pass the layer
rawn.

Layer O Layer 1

| Cancel | | OK

Select Enable symbol levels. You can then set the layer ordering of each symbol by entering the corresponding
level number. O is the bottom layer.

In cazul nostru, vrem sa inversam ordinea, in acest fel:
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8.0.8

1 Symbol Levels

will be drawn.

[+ Enable symbol levels

Define the order in which the symbol layers are rendered. The
numbers in the cells define in which rendering pass the layer

Layer O

- 1

Layer 1

mm

| Help |

| Cancel | [ OK |

Acest render va desena punctatd, linia albd de deasupra liniei groase i negre.

* Facei clic pe Ok pentru a reveni la harta.

Harta va arata acum in modul urmator:

32
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;

Also note that the meeting points of roads are now “merged”, so that one road is not rendered above another.

When you’re done, remember to save the symbol itself so as not to lose your work if you change the symbol again
in the future. You can save your current symbol style by clicking the Save Style ... button under the Style tab of
the Layer Properties dialog. Generally, you should save as QGIS Layer Style File.

Save your style under exercise_data/styles. You can load a previously saved style at any time by clicking
the Load Style ... button. Before you change a style, keep in mind that any unsaved style you are replacing will be
lost.

3.2.9 Try Yourself

* Schimbai iardi aspectul stratului roads.

The roads must be narrow and mid-gray, with a thin, pale yellow outline. Remember that you may need to change
the layer rendering order via the Advanced -> Symbol levels... dialog.

3.2. Lesson: Simbologia 33



QGIS Training Manual, Release 2.8

QGIS 2.0.1-Dufour - basic_map
D@ePRANPLALE & & B GE BE = 3o O BY

g wg E o e @

o
DBRLE
1.B.%6. B

>

There s 2 new olugin available \g‘ Comtrae

20.43125,-34.02672 Scale 17862 |-) 5] @ Render EPSG4326 () (] |

Verificai-vd rezultatele

3.2.10 & Try Yourself

Symbol levels also work for classified layers (i.e., layers having multiple symbols). Since we haven’t covered
classification yet, you will work with some rudimentary pre-classified data.

* Creai 0 noud hartd i addugai doar setul de date roads.
* Aplicai stilul advanced_levels_demo.qgml furnizatin exercise_data/styles.
* Focalizai in aria Swellendam.

» Using symbol layers, ensure that the outlines of layers flow into one another as per the image below:
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Verificai-vd rezultatele

3.2.11 % Follow Along: Tipurile de straturi ale simbolului

In addition to setting fill colors and using predefined patterns, you can use different symbol layer types entirely.
The only type we’ve been using up to now was the Simple Fill type. The more advanced symbol layer types allow
you to customize your symbols even further.

Each type of vector (point, line and polygon) has its own set of symbol layer types. First we will look at the types
available for points.

Tipurile de Straturi pentru Simbolurile de tip Punct

* Deschidei proiectul dvs. basic_map.

* Modificai proprietéile simbolului pentru stratul places:
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0086 ./ Layer Properties - places | Style

% General ¥ Layer rendering

Layer transparency {/ El 3

€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
® Display | & Single Symbal &)
@ Actions
. Unit Millimeter 3 ~

& Joins lf-l Size 1.00 (3

X — Transparency 0% 1 F—————— -
|IER piagrams Color | E— U
7 Wetadata Sl (s Saved styles [ [+]

AN

_ - i @ o o &

o Simple marker

airport arrow capital circle city diamond ellipse
o L] * w * a P
pentagon square star star2 star3 triangle triangle2
| Symbolw | | Advancedw |
| ® | | = PN 4 : : :
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | EE

* You can access the various symbol layer types by selecting the Simple marker layer in the Symbol layers
panel, then click the Symbol layer type dropdown:

|_ + Single Symbol ;_|

Ellipse marker
Font marker

Symbol layer type imple ma A
VG marker

Colors Fill Vector Field marker

Size '2.00000 |U [ Milimeter =+ |
Symbol layers . , —_~

Outline width |0.00 |[£J [ Milimeter & |
v o Marker - _-

Angle |0.UO ° |l1J

= Simple marker
Ofiset X,Y 0.00000 %] [o.00000 (%) [ Millimeter 2
| Data defined properties... |

o0 ¢ o + X A & &x & f 1 > b

* Investigate the various options available to you, and choose a symbol with styling you think is appropriate.
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* If in doubt, use a round Simple marker with a white border and pale green fill, with a size of 3, 00 and an
Outline width of 0 . 5.

Tipurile de Straturi pentru Simbolurile de tip Linie

Pentru a vedea diferitele opiuni disponibile pentru datele de tip linie:

» Change the symbol layer type for the roads layer’s topmost symbol layer to Marker line:

Symbol layer type v Marker line B
MIarker placement ST e r

(s) with interval 3.00 |[§J | Milimeter 3 |

[ on every vertex
[ on last vertex only
() on first vertex only
() on central point

OO

C

[V Rotate marker

Line offset 90000 4] [ Milimeter |

| Data defined properties |

* Select the Simple marker layer in the Symbol layers panel. Change the symbol properties to match this
dialog:
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# Layer Properties - roads | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields

Rendering ‘ i Single Symbol ¢_|
% Display
Symbel layer type \ Simple marker 2
@ Actions
4 Colors Fill Border
¥ Joins
. Size 0.50000 5 \ Millimeter :'\
IER Diagrams Symbol layers | ‘U
g Outline style Solid Line :]
'r; Metadata v Line = | |
. Marker line Outline width |0.00 ‘M | Millimeter & |
v Marker Angle |0'00 ° |L:J
Simple marker offsetxy  [0.00000 (3] [0.00000 ] [ Millimeter 3|
Simple line Anchor peint | HCenter = \ | VCenter = \

[ Data defined properties... |

o0 ¢ o + X A & o bl o> b
+ = | | & | & v
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | %

¢ Schimbai intervalul la 1, 00:
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0086 /! Layer Properties - roads | Style
" General ¥ Layer rendering
Layer transparency Cr EIL;J
€= Labels Layer blending mode [ Normal *| Feature blending mode | Normal ol
== Fields
Rendering ‘.%.
@ Display
Symbol layer type | Marker line o
(@ Actions Marker placement
o =
¥ Joins (=) with interval ||1_IJ(] |L1J] | Millimeter & |
IER Diagrams Symbol layers Q on every vertex
. () on last vertex only
G Metadata () on first vertex only
() on central point
v Marker
[?] Rotate marker
Simple marker Line offset |0.00000 5] [ Millimeter 3 |
Simple line
{ Data defined properties )
2 (2] a](a](=]
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
(_Help | [ Apply | [ Cancel | (oK)

* Ensure that the symbol levels are correct (via the Advanced -> Symbol levels dialog we used earlier) before
applying the style.

Once you have applied the style, take a look at its results on the map. As you can see, these symbols change
direction along with the road but don’t always bend along with it. This is useful for some purposes, but not for
others. If you prefer, you can change the symbol layer in question back to the way it was before.

Tipurile de Straturi pentru Simbolurile de tip Poligon

Pentru a vedea diferitele opiuni disponibile pentru datele poligonale:
* Schimbiai tipul stratului simbol pentru stratul water, ca i mai inainte, Tn cazul celorlalte straturi.
* Investigai ce pot face diferitele opiuni din lista.
* Alegei una dintre ele, pe care o gasii potrivita.

» Dacd avei Indoieli, utilizai Umplere cu model din puncte, avand urmaitoarele opiuni:
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/1 Layer Properties - water | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields

Rendering ‘ i Single Symbol ¢_|
% Display
Symbel layer type \ Simple marker 2
@ Actions
4 Colors Fill Border _
¥ Joins
. Size 0.50000 5 \ Millimeter :'\
IER Diagrams Symbol layers | ‘U
o : Outline style Solid Line :]
'r; Metadata v Fill = | |
ine wi 0.00 ] [ Millimet :)
. Point pattern fil Outline width | ‘U | Millimeter ]
¥ - Marker Angle |0'00 ° |L:J
| Simple marker offsetx,y  [0.00000 || [0.00000 |3 [ Millimeter  : |
Anchor point | HCenter . \ | ViCenter o \

[ Data defined properties... |

o0 ¢ o+ X A & X % & | > b

[ Load Style ... ] [ Save As Default | Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel | EE
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/1 Layer Properties - water | Style

¥ Layer rendering

Layer transparency {/ El 3
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields

Rendering L i Single Symbol 3
% Display

Symbol layer type | Point pattern fill o

@ Actions -
Horizontal distance [1.00000 |[3] [ Millimeter 3|

: 4 Joins -
Vertical distance [1.00000 |[Z] [Millimeter ¢

IER Diagrams Symbol layers ~
- Horizontal displacement 0.00000 5| Millimeter 2|
G Metadata g :
P— Vertical displacement |0.00000 5] [illimeter %]

¥ - Marker [

Data defined properties... |

+ Simple marker

| Load Style ... || Save As Default | |

Restore Default Style

| | Save Style v |

| Help | | Apply |

» Addugai un nou strat simbol, cu o Umplere simpld, normala.

| Cancel | E

¢ Facei-11n acelai albastru deschis, cu un chenar albastru mai inchis.

* Mutai-1 sub stratul simbol cu modelul din puncte, cu ajutorul butonului Move down:

3.2. Lesson: Simbologia
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000 /1 Layer Properties - water | Style
" General ¥ Layer rendering
Layer transparency (@ El :
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl
‘G) acions Colors Fill Border _
+ 4 Joins Fill style [ solid &l
= Diagrams Symbol layers Border style | Solid Line =
(@) Metadata v [ Fin Border width  |0.26000 |5 [Millimeter 7|
Offset X.Y [0.00000 |z] [o.00000 5] [ Millimeter 3 |

| Data defined properties... |

2 (2](d]lall®]

| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel | E

As a result, you have a textured symbol for the water layer, with the added benefit that you can change the size,
shape and distance of the individual dots that make up the texture.

3.2.12 " Try Yourself Crearea unei Umpleri pentru SVG Personalizata

Note: Pentru a face acest exerciiu, va trebui si avei instalat soft-ul gratuit de editare vectoriald Inkscape.

* Lansai Programul Inkscape.

Vei vedea interfaa de mai jos:
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Ar trebui sd vi se pard familiar daca ai folosit alte programe de editare a imaginilor vectoriale, cum ar fi Corel.
in primul rind, vom schimba canevasul la o dimensiune adecvati pentru o mici texturi.
¢ Click on the menu item File — Document Properties. This will give you the Document Properties dialog.
e Schimbai Unitdile in px.
* Schimbai Léiimea i Indlimeala 100.
+ inchidei dialogul, dupi incheiere.
* Facei clic pe elementul de meniu View — Zoom — Page pentru a vedea pagina la care lucrai.

¢ Selectai instrumentul Circle:
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000 N\ New document 1 - Inkscape
Eile Edit wiew Layer Object Path Text Filters Extensions Help
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o ke w010 | @ @ [-Layer1 ¢ shift: click to toggle select; drag for rubberband selection; Alt: click to select under: drag to move selected or select by touch ¥ 23z

* Click and drag on the page to draw an ellipse. To make the ellipse turn into a circle, hold the ct r1 button
while you’re drawing it.

* Clic-dreapta pe cercul pe care tocmai l-ai creat, apoi deschidei Fill and Stroke:

» Change the Stroke paint to a pale grey-blue and the Stroke style to a darker color with thin stroke:
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0600 [X| New document 1 - Inkscape
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* Desenai o linie folosind instrumentul Line:
* Facei clic o datd pentru a incepe linia. Reinei apasata tasta ct r1 pentru o acroare in trepte de 15 grade.
* Facei clic o datd pentru a termina segmentul de linie, apoi facei clic-dreapta pentru a finaliza linia.

* Change its color and width to match the circle’s stroke and move it around as necessary, so that you end up
with a symbol like this one:
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 Save it as landuse_symbol under the directory that the course is in, under exercise_data/symbols,

as an SVG file.
In QGIS:
 Deschidei dialogul Proprietdilor Stratului pentru stratul landuse.

» Change the symbol structure to the following and find your SVG image via the Browse button:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency

€ Labels

O o 1E

Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering L & Single Symbol 3
% Display
Symbol layer type | SVG fill aal
@ Actions . )
Texture width  [2.00000 |[3] [ Millimeter 3|
1 Joins —
Rotation |o.00 2
R Diagrams Symbol layers R
Colors Fil . corder N
'ri Metadata v [ |Fil
Border width 0.00000 + | Millimeter :]

SVG fill

| Data defined properties... |

SVG Croups

¥ [ App Symbols
(] accommoda...
[ amenity
(] arrows
[ backgrounds
(1] components
(1 crosses
[ emergency
[ entertainment
[ food
(] gpsicons
[ health
[ landmark

SVG Symbols

+ o+

bnfsourtejdo(sftraining_manualfexercise_dataf symbols/orchard.svg ‘

v ]

Save As Default | Restore Default Style Save Style

¥ — Line
— Simple line
* =|[&]
| Load Style ...
[ Help | [ Apply |

| Cancel | E

De asemenea, ai putea dori si actualizai marginea stratului svg:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (@ El@
€= Labels Layer blending mode { Normal B ] Feature blending mode Normal :]
== Fields
4 Rendering L & Single Symbol ¢
@ Display

Symbel layer type \ Simple line 2
@ Actions
Color
: 4 Joins r
! Pen width | 0.26000 |[;] [ Millimeter |
IER piagrams Symbol | P —
e Offset | 0.00000 |[] [ Millimeter 3 |
'ri Metadata v Fill : S
Pen style [ Solid Line gl
v SVG fill n
Join style | gy Bevel gl
M Line Cap style | I Square C]
T ... e
Dash pattern unit | Millimeter ]

[_| Draw line only inside polygon

[ Data defined properties... |

Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel |

[ Load Style ... ] [ Save As Default |

Stratul de folosina a terenului ar trebui sd aibd acum o texturd ca aceea de pe aceastd hartd:
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3.2.13 In Conclusion
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Changing the symbology for the different layers has transformed a collection of vector files into a legible map.

Not only can you see what’s happening, it’s even nice to look at!

3.2.14 Further Reading

Exemple de Hari Aspectuoase

3.2.15 What’s Next?

Changing symbols for whole layers is useful, but the information contained within each layer is not yet available
to someone reading these maps. What are the streets called? Which administrative regions do certain areas belong
to? What are the relative surface areas of the farms? All of this information is still hidden. The next lesson will

explain how to represent this data on your map.

Note: V-ai amintit recent sa efectuai o salvare a harii?

3.2. Lesson: Simbologia
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CHAPTER 4

Module: Clasificarea Datelor Vectoriale

Clasificarea datelor vectoriale va permite sa atribuii diferite simboluri entitdilor (diverse obiecte din acelai strat),
in funcie de atributele lor. Acest lucru permite celui care folosete harta, sa vadd cu uurind atributele feluritelor
entitai.

4.1 Atributele Datelor Lesson:

Pand in prezent, nici una dintre schimbdrile pe care le-am adus harii nu au fost influenate de obiectele afiate. Cu
alte cuvinte, toate zonele de utilizare a terenurilor i toate drumurile arata la fel. Atunci cnd vad o harta, privitorii
nu tiu nimic despre drumurile pe care le observa; doar faptul ca existd un drum de o anumita forma, intr-o anumita
zond.

Adevérata putere a GIS-ului consta in faptul cd toate obiectele care sunt vizibile pe harta au, la randul lor, atribute.
Harile dintr-un GIS nu sunt doar imagini. Ele reprezintd nu numai obiectele din locaii, dar, ci i informaii despre
aceste obiecte.

Scopul acestei lecii: De a explora datele atributelor unui obiect i de a inelege la ce poate fi utild aceastd varietate
de date.

4.1.1 Atributele Datelor Lesson: V

Deschidei tabela de atribute pentru stratul places (v. seciunea “’Lucrul cu Date Vectoriale’*, daca este necesar).
Care camp ar fi cel mai util pentru reprezentarea sub forma de etichetd, i de ce?

Verificai-va rezultatele

4.1.2 In Conclusion

Acum tii cum si folosii tabelul de atribute pentru a vedea ceea ce se afla, de fapt, in datele pe care il utilizai. Orice
set de date va fi util pentru dvs. numai dacd are atributele care v intereseazd. Daca tii de care atribute avei nevoie,
putei decide rapid dacd putei utiliza un anumit set de date, sau dacd trebuie sa cautai un altul care are datele cerute.

4.1.3 What’s Next?

Diferite atribute sunt utile pentru diferite scopuri. Unele dintre ele pot fi reprezentate direct sub forma de text,
pentru ca utilizatorul sa le poatid vedea. Vei afla cum si facei acest lucru in lecia urmétoare.
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4.2 Lesson: Instrumentul Eticheta

Labels can be added to a map to show any information about an object. Any vector layer can have labels associated
with it. These labels rely on the attribute data of a layer for their content.

Note: The Layer Properties dialog does have a Labels tab, which now offers the same functionality, but for this
example we’ll use the Label tool, accessed via a toolbar button.

Scopul acestei lecii: De a aplica etichete folositoare i plicute unui strat.

4.2.1 i Follow Along: Folosirea Etichetelor

Inainte de a putea accesa instrumentul Eticheti, va trebui si vi asigurai ci acesta a fost activat.
* Mergei la elementul de meniu View — Toolbars.

« Asigurai-vi cii elementul Label are o bifi aldturi. In caz contrar, facei clic pe elementul Label pentru a-1
activa.

¢ Clic pe stratul places din Lista straturilor, astfel incat acesta sa fie evideniat.

¢ Click on the following toolbar button: e
Acesta va deschide dialogul Setdrilor pentru etichetarea stratului.
* Clic pe caseta Label this layer with....

You’ll need to choose which field in the attributes will be used for the labels. In the previous lesson, you decided
that the NAME field was the most suitable one for this purpose.

¢ Selectai numele din lista:
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(¥ Label this layer with| NAME

¥ Text/Buffer sample

Lorem Ipsum

|Lorem Ipsum

Text
1*! Formatting [ Helvetica
abe Buffer
@ Background

[
2 o geaFe

1-:¢ Placement
) 113.0000
7 Rendering

[ points
Coor  m—

Transparency {_r

Type case [ Mo change

Spacing letter |n.0mo

word 0.0000

* Clic pe OK

Etichetele harii ar trebui sa arate astfel:
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4.2.2 ‘ Follow Along: Opiunile de Schimbare a Etichetelor

In funcie de stilurile alese pentru harta dvs. din leciile anterioare, e posibil si descoperii ci etichetele nu sunt
formatate corespunzitor i, fie se suprapun, fie nu sunt prea departe de simbolurile lor de tip punct.

 Deschidei din nou Instrumentul de Etichetare, facand clic pe butonul sdu, ca i mai inainte.

* Make sure Text is selected in the left-hand options list, then update the text formatting options to match
those shown here:
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Layer label ing settings

(M Label this layer with| name [ &. ]

w Text/Buffer sample

foreml|psum]

|Lorem Ipsum

Text

2*% Formatting [ Helvetica

abe Buffer

@ Background

[
2 o geaFe

1-:¢ Placement

/ Rendering 113.0000

[ points

Color

Transparency {_r

Type case [ Mo change

Spacing letter |n.nmo

word |0.0000

That’s the font problem solved! Now let’s look at the problem of the labels overlapping the points, but before we

do that, let’s take a look at the Buffer option.
* Deschidei dialogul Instrumentului etichetd.

e Selectai Tamponul din lista opiunilor enumerate in stinga.

* Select the checkbox next to Draw text buffer, then choose options to match those shown here:

4.2. Lesson: Instrumentul Eticheta
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[V Label this layer with| name

w Text/Buffer sample

foreml|psum]

|Lorem Ipsum

abe Text Text buffer
sab .
< Formatting (¥ Draw text buffer ¢=|

@ Background
.J Shadow [ mm

A —

#* Placement Color —
Renderi

o/ Rendering # Color bufier's fll

Size |1.nmo

Transparency {_r

Pen join style [ &% Bevel

Blend mode [ Normal

* Clic pe Aplicare.

You’ll see that this adds a colored buffer or border to the place labels, making them easier to pick out on the map:
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Now we can address the positioning of the labels in relation to their point markers.

* In the Label tool dialog, go to the Placement tab.

* Change the value of Distance to 2mm and make sure that Around point is selected:
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806 Layer labeling settings

[ Label this layer with| name ]| €. | [ € |

w Text/Buffer sample

oremlip=tim)

[Lorem Ipsum M -

abe Text Placement

2*% Formatting

abe Buffer (s) Around point () Offset from point

@ Background ;

) Shadow Distance IIQ.DODU I|;| €,

[ mm ¢|€'

/ Rendering

w Data defined
Coordinate X (= Y {=
Alignment horizontal <= vertical =,

Rotation @' [ Preserve data rotation values

| Apply | | Cancel | [ OK |

¢ Clic pe Aplicare.

You’ll see that the labels are no longer overlapping their point markers.

4.2.3 v’ Follow Along: Using Labels Instead of Layer Symbology

In many cases, the location of a point doesn’t need to be very specific. For example, most of the points in the
places layer refer to entire towns or suburbs, and the specific point associated with such features is not that specific
on a large scale. In fact, giving a point that is too specific is often confusing for someone reading a map.

To name an example: on a map of the world, the point given for the European Union may be somewhere in Poland,
for instance. To someone reading the map, seeing a point labeled European Union in Poland, it may seem that the
capital of the European Union is therefore in Poland.

So, to prevent this kind of misunderstanding, it’s often useful to deactivate the point symbols and replace them
completely with labels.

In QGIS, you can do this by changing the position of the labels to be rendered directly over the points they refer
to.

* Open the Layer labeling settings dialog for the places layer.
* Select the Placement option from the options list.

¢ Click on the Offset from point button.
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This will reveal the Quadrant options which you can use to set the position of the label in relation to the point
marker. In this case, we want the label to be centered on the point, so choose the center quadrant:

/1 Layer Properties - places | Labels

Ceneral [V Label this layer with| name DI ‘Ll
W Style ¥ Text/Buffer sample
‘abe  Labels Lorem Ipsum
B Fields
@ Display

Lorem Ipsum @ = —J
”G} Actions -
g sbe Text Placement
¥ Joins "% Formatting

[ER Diagrams sbe Buffer () Around point () Offset from point

W Background
G
1 Metadata ) Shadow Quadrant | @3 || @ | @ E'.,
===
= I =

_/ Rendering

e || @a | @

Offset X,Y [0.0000 |[%] 0.0000 |SK=S
[anm gR=s
Rotation |0.00° )

¥ Data defined

Coordinate X E' Y E'

Alignment horizontal (Z' vertical (Z'

Rotation E, M Preserve data rotation values

¥ Priority

Low v High

[ Load Style ... )

[(Help | [ Apply | | Cancel |

Save As Default | | Restore Default Style | | Save Style v |

* Hide the point symbols by editing the layer style as usual, and setting the size of the Ellipse marker width
and height to 0:
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. 86.0.6 jes - .
le
=
w Layer rendering
% S ' ‘
Labels Layer transparency r EI @
Fields Layer blending mode [ Normal + | Feature blending mode Normal . ]

Single Symbol =

Symbol layer type Ellipse marker

[57] piagrams Colors Fil | GENSSNNNS Soder | |
0 Metadata Symbol width 0,000000 |[5] [Milimeter |

Symbol layers Outine width  [0.000000 |[] [ Milimeter

v Marker
Rotation |0.00
. Ellipse marker

Symbol height  0,000000 |E] [ Milimeter

Offset XY [0.00000 |@ 0.00000 |@ [ Milimeter & |

Data defined properties...

(#] [(=](d)[a][=

Restore Default Style Save As Default Save Style L4
[ J J

((Cancel | 0K

* Click OK and you’ll see this result:
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0086 ./ Layer Properties - places | Style
% General ¥ Layer rendering
Layer transparency (@ El[;]
€3 Labels Layer blending mode [ Normal *| Feature blending mode | Normal N
== Fields
® Display | & Single Symbal 2
,@ Actions
- P Symbel layer type \ Ellipse marker 2
¥ Joins
Colors Fill Border _
|IER piagrams
N Symbol width | 0.000000 [[s] [Milimeter =
'{i Metadata Symbol layers U [ ]
Outline style | ——Solid Line il
v Marker : g
ine wi 0.000000 2] [ Millimet .
Ellipse marker Outline width | |U | Millimeter |
Rotation [0.00 [B]
Symbol height |0.000000 |(z] [ Millimeter  + |
Offset X,Y lo.00000 13| [0.00000 |[}] [ Millimeter  +|
Anchor point | HCenter +| [ VCenter o

| Data defined properties... |

(= -

| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel | E

If you were to zoom out on the map, you would see that some of the labels disappear at larger scales to avoid
overlapping. Sometimes this is what you want when dealing with datasets that have many points, but at other
times you will lose useful information this way. There is another possibility for handling cases like this, which
we’ll cover in a later exercise in this lesson.

4.2.4 &I Try Yourself Personalizarea Etichetelor
* Return the label and symbol settings to have a point marker and a label offset of 2. 00mm. You may like to
adjust the styling of the point marker or labels at this stage.
Verificai-va rezultatele
* Set the map to the scale 1:100000. You can do this by typing it into the Scale box in the Status Bar.
* Modificai etichetele, pentru a se potrivi vizualizdrii la aceastd scara.

Verificai-vd rezultatele
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4.2.5 V’ Follow Along: Etichetarea Liniilor

Now that you know how labeling works, there’s an additional problem. Points and polygons are easy to label, but
what about lines? If you label them the same way as the points, your results would look like this:
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Vom reformata acum etichetarea stratului roads, astfel incat acestea si fie uor de ineles.
* Ascundei stratul Places, astfel incét el sa nu vd deranjeze.
e Activai etichetele din stratul streets, ca 1 mai Tnainte.
e Setai Mdrimea fontului la 10 astfel incat sd putei vedea mai multe etichete.

¢ Focalizai in aria oraului Swellendam.

In the Label tool dialog’s Advanced tab, choose the following settings:
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Layer label ing settings

[V Label this layer with| NAME

w Text/Buffer sample

Lorem Ipsum

Lorem Ipsum

abe Text Placement
2*% Formatting
abe Buffer (s) Parallel () Curved () Horizontal

@ Background
) Shadow Position | | Above line ™ On line [ | Below line

Line orientation dependent position

/ Rendering Distance 0.0000

mm

w Data defined

Coordinate X ¢=| Y ¢=|,

Alignment horizental f-' vertical E;'

You’ll probably find that the text styling has used default values and the labels are consequently very hard to read.
Set the label text format to have a dark-grey or black Color and a light-yellow buffer.

Harta va ardta aproximativ Tn modul urmator, in funcie de scara:
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You'll see that some of the road names appear more than once and that’s not always necessary. To prevent this
from happening:

* In the Label labelling settings dialog, choose the Rendering option and select the Merge connected lines to
avoid duplicate labels:
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806 Layer labeling settings

[ Label this layer with| name [ €. |

w Text/Buffer sample

Lorem Ipsum

[ | Label every part of multi-part features

“| | (¥ Merge connected lines to avoid duplicate labels
|| Limit number of features to be labeled to

2000
Suppress labeling of features smaller than

Lorem Ipsum U =¥
abe Text Rendering

2*% Formatting T = | T T =y

sbe Buffer Show upside-down labels

@ Background (=) never () when rotation defined () always

J Shadow

+ Placement w Feature options

0.00 mm

[V Discourage labels from covering features

[ 2eply ] ([ Cancel ) (NSNS

* Clic pe OK

Another useful function is to prevent labels being drawn for features too short to be of notice.

* In the same Rendering panel, set the value of Suppress labeling of features smaller than ... to 5mm and note

the results when you click Apply.

Try out different Placement settings as well. As we’ve seen before, the horizontal option is not a good idea in this

case, so let’s try the curved option instead.
* Select the Curved option in the Placement panel of the Layer labeling settings dialog.

Tata rezultatul:

4.2. Lesson: Instrumentul Eticheta
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As you can see, this hides a lot of the labels that were previously visible, because of the difficulty of making some
of them follow twisting street lines and still be legible. You can decide which of these options to use, depending
on what you think seems more useful or what looks better.

4.2.6 e Follow Along: Setarilor Definite cu ajutorul Datelor

¢ Dezactivai etichetele stratului Streets.

¢ Rezactivai etichetele stratului Places.

* Deschidei tabela de atribute a stratului Places, prin intermediul butonului

It has one fields which is of interest to us now: place which defines the type of urban area for each object. We
can use this data to influence the label styles.

» Navigate to the Text panel in the places Labels panel.

* In the /talic dropdown, select EAit . .. to open the Expression string builder:

66 Chapter 4. Module: Clasificarea Datelor Vectoriale



QGIS Training Manual, Release 2.8

_Function List

Selected Function Help

Search

Operators Operators Group
Conditionals
Math This group contains operators e.g +-*
Conversions
Date and Time
String

Color

Geometry

Record

Fields and Values

YYYYYYTYYTYY

Dperators

= +

_Expression

In the text input, type: "place" = ’town’ and click Ok twice:
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_Function List

Search

Date and Time

String

Caolor

Geometry

Record

Fields and Values
osm_id
name
barrier
highway
ref
address
is_in

man_made
other_tags

Dperators

_Selected Function Help

Field

Double click to add field name to expression string.

Right-Click on field name to open context menu
sample value loading options.

_Field values

‘hamlet'

ocality’
'suburb’

town'

[ Load all unigue values [ Load 10 sample values ]

= +

_Expression

"place’ = ‘town’

Output preview: 1

Observai-i efectele:
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4.2.7 & Try Yourself Utilizarea Setarilor Definite cu ajutorul Datelor

Note: We’re jumping ahead a bit here to demonstrate some advanced labeling settings. At the advanced level,
it’s assumed that you’ll know what the following means. If you don’t, feel free to leave out this section and come

back later when you’ve covered the requisite materials.

¢ Deschidei Tabela de Atribute a stratului places.

* Intrai in modul de editare facand clic pe acest buton: j

* Addugai o noud coloand:

* Configurai-l astfel:

i

4.2. Lesson: Instrumentul Eticheta
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808 Add column

MName FONT_SIZE

Comment

Type l Whole number (integer) . ]

integer

Wah 3 I

Precision

* Use this to set custom font sizes for each different type of place (i.e., each key in the PLACE field).

Verificai-vd rezultatele

4.2.8 & Alte Posibilitai de Etichetare

We can’t cover every option in this course, but be aware that the Label ool has many other useful functions. You
can set scale-based rendering, alter the rendering priority for labels in a layer, and set every label option using
layer attributes. You can even set the rotation, XY position, and other properties of a label (if you have attribute
fields allocated for the purpose), then edit these properties using the tools adjacent to the main Label tool:

be o ab
= o R,
(Aceste instrumente vor fi active daca existd cAmpurile de atribute obligatorii i va aflai n modul de editare.)

Simii-va liberi sa explorai mai multe posibilitdi ale sistemului de etichetare.

4.2.9 In Conclusion

Ai invdat cum si folosii atributele stratului, pentru a crea Tn mod dinamic etichetele. Acest lucru poate face harta
mult mai informativa i mai eleganta!
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4.2.10 What’s Next?

Now that you know how attributes can make a visual difference for your map, how about using them to change
the symbology of objects themselves? That’s the topic for the next lesson!

4.3 Lesson: Clasificarea

Labels are a good way to communicate information such as the names of individual places, but they can’t be used
for everything. For example, let’s say that someone wants to know what each landuse area is used for. Using
labels, you’d get this:
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Acest lucru face etichetarea hdrii dificil de neles, i chiar copleitoare atunci cind existd suprafee de teren cu
numeroase utilizdri.

Scopul acestei lecii: De a afla cum se pot clasifica in mod eficient datele vectoriale.

4.3.1 ‘i Follow Along: Clasificarea Datelor Nominale

* Deschidei dialogul Proprietdilor Stratului pentru stratul landuse.
* Mergei la fila Stil.

* Click on the dropdown that says Single Symbol and change it to Categorized:
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& Layer Properties - landuse | Style
¥ Layer rendering
Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
& Rendering + Categorized o
8 Display Column | Tv] \ B \
@ Actions ) )
- . Symbol | [ | Change... | Color ramp | Random colors s Cllinvert
* ¥ Joins
‘Symbol ¥ Value | Label
IER Diagrams
'ri Metadata
| Classify | | Add | | Delete | | Deleteall | Join | | Advanced ¥ |
[ Load Style ... || Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | @

* In the new panel, change the Column to landuse and the Color ramp to Greens.

* Facei clic pe butonul etichetat Classify:

72 Chapter 4. Module: Clasificarea Datelor Vectoriale



QGIS Training Manual, Release 2.8

& Layer Properties - landuse | Style

¥ Layer rendering

Feature blending mode

| Color ramp [ Ml Creens

“r

Normal

:] [ Invert

Layer transparency C
€= Labels Layer blending mode [ Normal
E=5 Fields
& Rendering £ Categorized &
% Display Column |Ianduse t| ([ E. ]
@ Actions
- > Symbol | [ | Change...
* ¥ Joins
IER Diagrams
_ ] ceme... cemetery
p
(7' Metadata O conse... conservation
O farml... farmland
= forest  forest
[ grass  grass
7] indus... industrial
] reser... reservoir
[ ] resid... residential
[ ] villag... village_green

W Value Label |

[ Classify | [ Add ] [ Delete ] [ Delete all | Join Advanced ¥ |
[ Load Style ... J { Save As Default | [ Restore Default Style ] [ Save Style v}

Help | | Apply

¢ Clic pe OK

Vei vedea ceva de genul urmator:

Cancel | E

4.3. Lesson: Clasificarea
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o
o

QGIS 2.0.1-Dufour - basic_map

SRLAAPLLK/ASHNS &

Gy

By

€& BE &0 32 [0 B

=N Ulo
&2 @
&
FECD
» |
(e

=F%E S

DN EHBINANS |

There is a now olugin avaiable. (@] Coordinate: [ 204431340477 | Scale (123996

) [5Y) & Rencer EPSG4a26 & |

* Click the arrow (or plus sign) next to landuse in the Layer list, you’ll see the categories explained:

|| forest
] grass

] industrial

B reservoir

B residential
B village_green

00 Layers
» M places
» M (7 buildings
» M /" roads
» M 0 water
» M 7 rivers
|| cemetery
|| conservation
| ] farmiland

Now our landuse polygons are appropriately colored and are classified so that areas with the same land use are the
same color. You may wish to remove the black border from the landuse layer:
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* Deschidei Proprietdile Stratului, mergei la fila Style, apoi selectai Symbol.

* Change the symbol by removing the border from the Simple Fill layer and click OK.
Vei observa cd au fost eliminate contururile poligonale ale modurilor de utilizare, ldsdnd doar noile culori de
umplere pentru fiecare clasificare.

* Daca dorii, putei schimba culoarea de umplere pentru fiecare zond de folosina, printr-un dublu-clic pe blocul
de culoare relevant:

006 /1 Layer Properties - landuse | Style
General
Unit Millimeter = _
o soie P — o 1
Transparency 0%
€ Labels |
Color — Y
Field: N |
B Fields Symbol layers Saved styles M
" Rendering
Displ
98 Display M simple fill L . I |
@ Actions corners  diagonal dotted green land water
v i 5 e
* % Joins RN
) ) | Symbol¥ |
|ER Diagrams @ (= o -
"r;' Metadata
[ Cance | (O
indus... industrial
reser... reservoir
resid... residential
villag... village green
| Classify | | Add | | Delete | | Deleteall | Join | | Advanced v |
Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | | OK |

Observai cd existd o categorie necompletata:

4.3. Lesson: Clasificarea
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0086 # Layer Properties - landuse | Style
“. General ¥ Layer rendering
Layer transparency (@ El[;]
€3 Labels Layer blending mode [ Normal *| Feature blending mode | Normal N
== Fields
Rendering | & Categorized 2
8 Display Column landuse [=] [ E. ]
(@ Actions
- . Symbol | [ | Change... | Color ramp | WMl Greens s Cllinvert
: ¥ Joins
bol ¥ Value  Label
IER Diagrams
] ceme... cemetery
q Metadata O conse... conservation
O farml... farmland
= forest  forest
[ grass  grass
7] indus... industrial
] reser... reservoir
ol | resid... residential
[ ] villag... village_green
| Classify | | Add | | Delete | | Deleteall | Join | | Advanced ¥ |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

This empty category is used to color any objects which do not have a landuse value defined or which have a NULL
value. It is important to keep this empty category so that areas with a NULL value are still represented on the map.
You may like to change the color to more obviously represent a blank or NULL value.

Amintii-va sd salvai harta dvs. acum, astfel Incat sd nu pierdei toate modificdrile greu efectuate!

4.3.2 ‘i Try Yourself Mai Multe Clasificari

If you’re only following the basic-level content, use the knowledge you gained above to classify the buildings
layer. Set the categorisation against the building column and use the Spectral color ramp.

Note: Amintii-va sd focusai ntr-o zond urband, pentru a vedea rezultatele.

4.3.3 y Follow Along: Raia Clasificarii

Exista patru tipuri de clasificare: nominal, ordinal, interval i raport.

In clasificarea nominala, categoriile in care sunt clasificate obiectele sunt bazate pe nume; ele nu au nici o ordine.
De exemplu: nume de localitai, coduri de sector, etc.
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In clasificarea ordinald, categoriile sunt aranjate intr-o anumita ordine. De exemplu, oraelor lumii li se conferd un
rang. 1n funcie de importana lor pentru comerul mondial, pentru céldtorii, culturd, etc.

In clasificarea de tip interval, numerele sunt poziionate pe o scari cu valori pozitive, negative, i zero. De exemplu:
indlimea peste/sub nivelul marii, temperatura peste/sub punctul de Inghe (0 grade Celsius), etc.

In clasificarea de tip raport, cifrele sunt poziionate pe o scari doar cu valori pozitive i zero. De exemplu: temper-
atura peste zero absolut (0 grade Kelvin), distana de la un punct, valoarea lunard medie a traficului pe o anumita
strada, etc.

In the example above, we used nominal classification to assign each farm to the town that it is administered by.
Now we will use ratio classification to classify the farms by area.

 Save your landuse symbology (if you want to keep it) by clicking on the Save Style ... button in the Style
dialog.

Vom reclasifica stratul, astfel incat clasele existente se vor pierde dacd nu sunt salvate.
« Inchidei dialogul Stilului.
* Deschidei Tabela de Atribute a stratului landuse.

Vrem sd clasificim zonele de folosind dupa dimensiune, dar existd o problema: acestea nu au un cimp de dimen-
siune, aa ca vom face unul.

¢ Introducei modul de editare, facand clic pe acest buton:

¢ Addugai o noui coloand cu acest buton:

* Configurai dialogul care apare, in felul urmator:
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* Clic pe OK

Comment

Type [_Elncimﬂl number (double)

FLOAT

Width 5

g

[ Cancel | (0K

The new field will be added (at the far right of the table; you may need to scroll horizontally to see it). However,
at the moment it is not populated, it just has a lot of NULL values.

Pentru a rezolva aceasta problemad, trebuie sa calculam suprafeele.

* Deschidei calculatorul de campuri:

Vei obine acest dialog:

=
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[ | Only update selected features

GCreate a new field | | Update existing field
Output field name |

Output field type [ Binary object (BLOB) ;J | PKUID
QOutput field width 0 .| Precision 0 (%]

_Function List

Selected Function Help

Search

Operators
Conditionals
Math
Conversions
Date and Time
String

Color
Geometry
Record

Fields and Values

>
[ 2
»>
>
»>
>
>
>
>
>

Output preview:

* Modificai valorile din partea de sus a dialogului pentru a arata ca aceasta:

W

[ | Only update selected features

[ | Create a new field [ Update existing field

Output field name

Output field type | Binary object (BLOB) ™ [ AREA ;]

Output field width 0 |2| Precision 0 =]

e in the Lista Fi unciilor, selectai Geometry — $area:

4.3. Lesson: Clasificarea 79



QGIS Training Manual, Release 2.8

806

Field calculator

[ | Only update selected features
[ | Create a new field [ Update existing field
Output field name
Output field type | Binary object (BLOB) s | AREA -
Output field width 0 *| Precision 0
Function List
Selected Function Help
Search
» Conversions $area function
p Date and Time
» String Returns the area size of the current feature.
» Color )
v Geometry Syntax
xat 3
yat area
Slength Arguments
$perimeter None
Bx
By
Operators
= + - ! * A { )
Expression
Output preview:
| Help | | Cancel | OK

* Dublu-clic pe el, astfel incat acesta va apdrea tn campul Expresiei.

¢ Clic pe OK

Now your AREA field is populated with values (you may need to click the column header to refresh the data). Save
the edits and click Ok.

Note: Aceste zone sunt Tn grade. Mai tarziu, le vom calcula in metri pétrai.

 Deschidei fila Style din dialogul Proprietdilor Stratului.

Schimbiai stilul de clasificare din Categorisit in Gradat.

Schimbai Coloana in AREA:

Sub Color ramp, alegei opiunea New color ramp... pentru a obine acest dialog:

80 Chapter 4. Module: Clasificarea Datelor Vectoriale



QGIS Training Manual, Release 2.8

€I Labels

E=5 Fields

4’ Rendering
% Display
@ Actions

: 1Joins

IER Diagrams

'ri Metadata

& Layer Properties - landuse | Style

Column

Symbol

Color ramp

¥ Layer rendering

Layer transparency r

Layer blending mode

| Normal

| & Graduated &l

- ] Feature blending mode

[ AREA

M Blues
B Wesc
Ml 5uGn
Il cuPu
Ml crBu
Ml Greens

v

Vi

B |[ £ )

Change...

P [ Invert

Normal

“r

| Classes |S

Mode | Equal Interval |

Ml OrRd
Wl Cranges
I WPRGn
I 1 PIYG
M PuBu
- PuBuGn
I M Puor
W Furd
Wl Furples
B W rdBu
E  Hrdcy
I RoFu
B WrdviBu
B W rdvicn

I Reds

[ 1 Spectral

Ml vicn

Wl v\GrBu
Ml v\orer
Ml v\OrRd

[ Classify

New color ramp...

Delete all |

| Advanced v |

[ Load Style ... ||

Save As Default

Restore Default Style

Save Style v |

[ Help | [ Apply |

| Cancel | @

 Alegei Gradient (dacd nu este selectat deja) apoi facei clic pe OK. Vei vedea urmatoarele:

4.3. Lesson: Clasificarea
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& Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ B Change... [
Layer transparen El@
Color 2 | Change... | )
€= Labels Layer blending | ode Normal gl
B Fields Type Continuous =
S—— ["] Multiple stops
Rendering L <L Graduated
: Color Offset (%) . Add stop
% Display Column |
@ = Remove stop
. ctions L -
Symbol | | Classes |5 =
d . - |
* ¥ Joins i i
Colorramp | New  prayiew Mode | Equal Interval |
IER Diagrams
- Symbol ¥ Value | i
{2 Metadata
Information | Cancel | @
| Classify | | Addclass | | Delete | | Deleteall | | Advanced v |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | [ OK

You’ll be using this to denote area, with small areas as Color I and large areas as Color 2.

 Alegei culori adecvate.

in acest exemplu, rezultatul arati in felul urmitor:
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& Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ Change... ) [
Layer transparen El@
Color 2 | @ Change... | )
€= Labels Layer blending ' | ode Normal gl
B Fields Type Continuous =
S—— ["] Multiple stops
4’ Rendering ‘ <L Graduated
: Color Offset (%) . Add stop
% Display Column |
. Remove stop
@ Actions 1 1 .
5 .
. ymbol | _| Classes |S |U
* ¥ Joins i i
Colorramp | New  prayiew Mode | Equal Interval |

IER Diagrams

- Symbol ¥ Value L
(7' Metadata

Information | Cancel | @

| Classify | | Addclass | | Delete | | Deleteall | | Advanced v |

[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel | [ OK

¢ Clic pe OK
¢ Alegei un nume potrivit pentru noul interval de culoare.
¢ Clic pe OK, dupa ce ai completat numele.

Vei vedea ceva de genul urmaitor:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields
4’ Rendering | < Graduated +]

% Display Column [ |l| | B \
@ Actions -
Symbol | B Change... | Classes |5 |[2j
' 1Joins i o i

Color ramp | . new_greens. D \ || Invert Mode \ Equal Interval |

IER Diagrams

0.0000 - 0.0007

0.000... 0.0007 - 0.0013

0.0013 - 0.0020

0.0020 - 0.0027
.0027 - 0.00

'ri Metadata

‘Symbol ¥ [ Value | Label
D 0.000...

L [

| Classify | | Addclass | | Delete | | Deleteall | | Advanced v |

[ Load Style ... ] [ Save As Default |

Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel |

Lasai totul aa cum este.

¢ Clic pe OK:
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SEY Y Y Y LR

There s a new plugin available Q5| Coordinate: [ 20.4398,-34.0394 Scale (123396 1+ |%/| ¥ Render EPSG:4326

43.4 0 Try Yourself Rafinarea Clasificarii

* Scdpai de liniile dintre clase.

¢ Change the values of Mode and Classes until you get a classification that makes sense.

Verificai-vd rezultatele

4.3.5 ‘ Follow Along: Clasificarea Bazata pe Reguli
It’s often useful to combine multiple criteria for a classification, but unfortunately normal classification only takes
one attribute into account. That’s where rule-based classification comes in handy.

* Deschidei dialogul Proprietdilor Stratului pentru stratul landuse.

* Mergei la fila Stil tab.

 Schimbai stilul de clasificare pe Bazat pe reguli. Vei obine aa ceva:
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0086 # Layer Properties - landuse | Style
) General ¥ Layer rendering
Layer transparency {/ El 3
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
4 Rendering Rule-based :
® Display Label Rule Min. scale Max. scale | Count |Duplicate count
] (no filter)
@ Actions
: ‘ Joins
IER Diagrams
q Metadata
| & || A || = | Refine current rules ¥ | | Count features | | Rendering order... |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E
¢ Click the Add rule button: @
* Va apdrea un nou dialog.
* Clic pe butonul cu cele trei puncte ..., de 1angd textul Filter.
e Using the query builder that appears, enter the criterion "landuse" = ’residential’ AND
"name" != '’ |majorUrbanName| ’ , click Ok and choose a pale blue-grey for it and remove the
border:
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Function List

Selected Function Help

Search

Operators Operators Group
Conditionals
Math This group contains operators e.g +-*
Conversions
Date and Time
String

Color

Geometry

Record

Fields and Values

YYYYYTYTYTYTYY

Expression

"landuse" = 'residential'

4.3. Lesson: Clasificarea 87



QGIS Training Manual, Release 2.8

0086 # Layer Properties - landuse | Style
" General ¥ Layer rendering
Layer transparency (@ El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering Rule-based oy
® Display Label Rule Min. scale  Max. scale | Count |Duplicate count
] (o filter)
8 actions
’ 4 Joins
IER Diagrams
q Metadata
| & || A || = | Refine current rules» | | Count features | | Rendering order... |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |
e Add a new criterion "landuse" != ’residential’ AND AREA >= 0.00005 and choose a
mid-green color.
* Add another new criterion "name" = ’ |majorUrbanName| ’ and assign ita darker grey-blue color

in order to indicate the town’s importance in the region.
* Facei clic i glisai acest criteriu 1n partea de sus a listei.

These filters are exclusive, in that they collectively exclude some areas on the map (i.e. those which are smaller
that 0.00005, are not residential and are not ‘Swellendam®). This means that the excluded polygons take the style
of the default (no filter) category.

We know that the excluded polygons on our map cannot be residential areas, so give the default category a suitable
pale green color.

Dialogul dvs. ar trebui sd arate astfel:
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€ Labels

E=5 Fields
4 Rendering
% Display
@ Actions

4
* ¥ Joins

IER Diagrams

"’i Metadata

& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency C El@
Layer blending mode [ Normal 4| Feature blending mode Normal :]
Rule-based a
Label Rule Min. scale | Max. scale | Count | Duplicate count
(no filter)
"name" = 'Swellendam’
"landuse” = 'residential' AND "name" |= "Swellendam’
[ ] "landuse"” I= 'residential' AND AREA >= 0.00005
[ & ] [ A ] [ = J Refine current rules ¥ | | Count features ( Rendering order... |
[ Load Style ... J { Save As Default | [ Restore Default Style ] [ Save Style Ad J
( Help | | Apply Cancel | E

¢ Aplicai aceastd simbologie.

Harta dvs. va arita in felul urmétor:

4.3. Lesson: Clasificarea
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Fo

There is a new olugin available (@] Coordinate: | 204763340699 | Scale 123396 I+ |&/| ¥ Render EPSG:4326

Now you have a map with Swellendam the most prominent residential area and other non-residential areas colored
according to their size.

4.3.6 In Conclusion
Symbology allows us to represent the attributes of a layer in an easy-to-read way. It allows us as well as the map

reader to understand the significance of features, using any relevant attributes that we choose. Depending on the
problems you face, you’ll apply different classification techniques to solve them.

4.3.7 What’s Next?

Now we have a nice-looking map, but how are we going to get it out of QGIS and into a format we can print out,
or make into an image or PDF? That’s the topic of the next lesson!
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Module: Crearea Harilor

In acest modul, vei inviia cum si utilizai Compozitorul de Hiri QGIS pentru a produce hiri de calitate, insoite de
toate componentele necesare.

5.1 Lesson: Utilizarea Compozitorului de Hari

Acum, ca avei o hartd, trebuie sa fii Th masurd s o imprimai sau sd o exportai intr-un document. Aceasta, din
cauza ca un fiier de hartd GIS nu este o imagine. Mai degrabd, se salveazi starea programului GIS, cu trimiteri
catre straturi, etichetele i culorile lor, etc. insé, pentru cineva care nu are datele sau acelai program GIS (cum ar
fi QGIS), fiierul harii va fi inutil. Din fericire, QGIS poate exporta fiierul hdrii intr-un format pe care computerul
oricui 1l poate citi i imprima, dacd avei o imprimantd conectata. Atat exportul cit i imprimarea sunt gestionate
prin intermediul Compozitorului de Hari.

Scopul acestei lecii: Utilizarea Compozitorului de Hari din QGIS la crearea unei hari de baza, cu toate setarile
necesare.

5.1.1 i Follow Along: Compozitorul de Hari

QGIS vi permite sd creai mai multe héri utilizand acelai fiier de hartd. Din acest motiv, existd un instrument numit
Managerul de Compoziii.

¢ Clic pe intrarea de meniu Project — Composer Manager, pentru a deschide acest instrument. Vei vedea
apdrand fereastra Managerului de Compoziii.

* Clic pe butonul Addugare i denumii noua compoziie Swellendam.
* Clic pe OK
* Clic pe butonul Afiare

(Aii putea inchide, de asemenea, dialogul i sd navigai la un compozitor, prin intermediul meniului File — Print
Composers, aa cum se aratd Tn imaginea de mai jos.)
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Project

.
[ B

J

[ ] New

_ Open...

New From Template
Open Recent

-

[ save

[ 2
[
>
[ 2
| 2

™
™
o
o

[ Save As...
£}, Save as Image...

| Project Properties...

- New Print Composer
-4, Composer Manager...

Print Composers >

)
{385

3P
&P

Swellendam

OBL S P LR
» LB = F% R R B
W

Swellendam_

EEEE T

L LR

Ud B O En 5 R
[

A-TATEEE

= [ E

[P0

Command history

Item Properties = Atlas generation

Q Composition

w Paper and quality

Presets [ A4 (210x287 mm)

Width |267.00

ekt [21000

Units l mm

Number of pages |1

Orientation [ Landscape

Export resolution |300 dpi

(") Print as raster

» (| Snap to grid

» E Snap o alignments
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5.1.2 & Follow Along: Crearea Harii de Baza

In acest exemplu, compoziia aratd deja in modul dorit. Asigurai-va cd i a dvs. aratid aa cum ai intenionat.

o In fereastra Print Composer, verificai daci valorile de sub Composition — Paper and Quality sunt setate in

modul urmator:

e Mdrimea: A4

* Orientarea: Peisaj

e Calitatea: 300dpi

(210x297mm)

Acum avei aspectul paginii pe care l-ai dorit, dar aceastd pagind este In continuare neagra. Ii lipsete in mod clar o
hartd. Haidei sa reparam asta!

* Click on the Add New Map button: l]__:!:

Cu acest instrument activat, vei putea plasa o harta pe pagina.

* Facei clic i trasai un dreptunghi pe pagina alba:

066

Swellendam

&

|100

iqﬁ%@i@%aae

‘1@

B

=

2

[ B

| Help |

Harta va apdrea pe pagind.

| Close |

* Deplasai harta facand clic i micand-o dupa dorina:

Command history

Aflas generation |

o Composition
w Paper and quality
Presets | A4 (210x297 mm) il
Width [297.00 G
Height [210.00 \U
Uit [(mm :)
Number of pages |1 ‘@
Orientation [ Landscape s
Export resolution (300 dpi \U

() Print as raster

p [ | Snap to grid

» [ Snap to alignments

5.1. Lesson: Utilizarea Compozitorului de Hari
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EBEBRIBEEEBRE

BB ERRE

=

BEERI

o Popeics

Htem Properties.

~ Main properties

[ Cache +|[ Update preview |

Scale  [44982 |

Rotation (0,00 degrees

) Draw map canvas items
7 Lock layers for map item

v Extents

tional|Park Re

Xmin [20.348

¥ min [-34.085

X max [20.537

¥ max |-33.964
[ Set to map canvas extent

p [ ] Showgrid
b Overview
p Position and size

» [] Frame

EEBREBEEIREE

BkBERERE

I

BE R I

Composiion [T ol _Atas generation

~ Main properties

[ Cache 2] | Update preview |

Scale  [47000 ]

Rotation 0.00 degrees

[ Draw map canvas items
|~ Lock layers for map item

v Extents

Xmin [20.348
Y min [-34,095
X max [20.537
Y max |-33.968
[ Set to map canvas extent

» () Show grid
» Overview
» Position and size

b [| Frame

Note: Harta poate si prezinte un lot diferit, desigur! Acest lucru depinde de modul in care este configurat propriul
proiect. Dar nu va facei griji! Aceste instruciuni sunt generale, astfel incat ele vor lucra la fel, indiferent de ceea

ce se afieazd pe harta.

* Asigurai-va cd ldsai marginile in jurul conturului, i un spaiu in partea de sus pentru titlu.

* Marii i micorai pagina (dar nu i harta!) folosind aceste butoane:

e R
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e Zoom and pan the map in the main QGIS window. You can also pan the map using the Move item content
tool: &

Céand are loc o madrire, harta nu se va actualiza de la sine. Acest mod de lucru are loc pentru ca dvs. sd nu pierdei
timpul cu redesenarea harii In timpul maririi, dar aceasta inseamna, de asemenea, cd la marire sau micorare harta
va fi prezentatd la rezoluia greitd i va ardta urat, sau va fi imposibil de citit.

* Forai harta sa se actualizeze, ficand clic pe acest buton:

il
-t

Amintii-va cd dimensiunea i poziia care le-ai stabilit pentru hartd nu este necesar sa fie finale. Putei teveni mereu
inapoi i sa re schimbai, dacd nu va convin. Pentru moment, trebuie sa va asigurai cd ai salvat munca efe tuatd pentru
aceastd harta. Deoarece, in GIS, un Compozitor este o parte a fiierului hérii principale, trebuie s salvai proiectul
principal. Mergei la fereastra principald a QGIS (cea cu Lista straturilor i toate celelalte elemente familiare la
care ai lucrat inainte), i salvai proiectul dumneavoastra de acolo, ca de obicei.

5.1.3 9 Follow Along: Adaugarea unui Titlu

Acum harta este aratd bine pe pagind, dar privitorilor/utilizatorilor dvs. nu le putei spune ce se intampld incd. Ei
au nevoie de context, care este ceea ce le vei oferi, prin addugarea elementelor de harta. In primul rand, haidei sa
addugai un titlu.
. . T
* Click on this button: —£3
* Facei clic pe pagind, deasupra hdrii, iar o etichetd va aparea 1n partea de sus a harii.

* Redimensionai-o i punei-o 1n partea centrald, de sus, a paginii. Aceasta poate fi redimensionatd i mutata Tn
acelai mod in care se redimensioneaza i se mutd harta.

Pe misurd ce mutai titlul, vei observa ca liniile directoare apar pentru a va ajuta sd-1 poziionai Tn centrul paginii.

Cu toate acestea, existd, de asemenea, un instrument care va ajuta la poziionarea titlului in raport cu harta (nu
pagina):

* Facei clic pe hartd pentru a o selecta.

* inei apdsatd tasta shift i facei clic pe etichetd, astfel Incit, atat harta cat i eticheta, si fie selectate.

* Look for the Align button | and click on the dropdown arrow next to it to reveal the positioning options
and click Align center:
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o
- w

|- Align Left

as Align Center

| Align Right

. Align Top

== Align Center Vertical

I center ~[1 Align Bottom

B

centar

IFmmn Bermemmetioe Atlar mammentioe ]

Pentru a vi asigura cd aceste elemente nu se mica accidental, o data ce le-ai aliniat:
* Facei clic dreapta atat pe hartd cat i pe eticheta.

O micd pictograma de blocare va apdrea in col pentru a va spune cd un element nu poate fi glisat. Totui, intotdeauna
putei face clic dreapta pe un element pentru a-1 debloca.

Acum eticheta este centratd pe hartd, dar nu i coninutul. Pentru a centra coninutul etichetei:
* Selectai eticheta facand clic pe ea.
* Clic pe fila Item Properties din panoul lateral al ferestrei Composer.
* Modificai textul etichetei in “Swellendam”:

* Utilizai aceastd interfad pentru a seta opiunile pentru font i aliniere:

060606
= PP
B DLORB O A =
[0 oo [0 [0 [0 290 | |@ Command history
Change ftem position
10 Change item position
Label added
20 Change item position
Label text changed
a0 Label font changed
Label font changed
40 Change item position
Change item position
50 Composition |5 1] Atlas generation
60 [x] Iem Propertis
Label
7
~ Main properties
80
Swellendam
o0
100
10
120
130
140
(] Render as HTML
s [ Insert an expression ]
160 [ Font ]
17c [ Font color... )
18¢
180 v Alignment
fec Horizontal
200 @ Left () Center () Right
Vertical
@ Top ()Middle (") Bottom
Help Close

* Alegei un font mare, dar sensibil (exemplul va folosi fontul implicit cu o dimensiune de 36), apoi setai
Alinierea Orizontald pe Centru.
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De asemenea, putei schimba culoarea fontului, dar probabil cd cel mai bine este sd-1 pastrai negru, aa cum este 1n

mod implicit.

Setarea implicitd nu addugd un cadru casetei de text a titlului. Cu toate acestea, dacd dorii sd addugai un cadru,

putei proceda astfel:

* In fila Proprietdilor elementului, derulai caseta verticald pana vei vedea opiunea Frame.

* Clic pe caseta Frame pentru a activa cadrul. Putei schimba culoarea cadrului i ldimea.

In acest exemplu, nu vom activa rama, aa cd aceasta este pagina noastrd de pana acum:

Swellendam

B

EBREBEIEEER.I

=

=3

B

&

S

]

A

]

g

B |

¢ 6L

Y

TR A
xowellendam)
Fioh A e
N -
%

S/ BB eSS O R,
260 [270 |28 o

Gommand history

Change ftem position
Change item position
Label added

Change item position
Label text changed
Label font changed
Label font changed
Change ftem position
Change item position

[x] Item Properties.

Composition [l i 0| Atlas generation

Map

v Main properties

[Cache +) [ Undate preview |

Scale 49819

Rotation (0,00 degrees

¥ Draw ma canvas items
7 Lock layers for map item

v Extents

Xmin [20.348

¥ min [-34.085

X max [20.537

¥ max |-33.962

[ Set to map canvas extent

p [ ] Showgrid

b Overview

p Position and size

Help

U

514 0 Follow Along:

Close » [ | Frame

Cititorul hirii, de asemenea, trebuie si fie capabil si vadi ce inseamni de fapt diversele lucruri de pe hartd. in
unele cazuri, cum ar fi numele locurilor, acest lucru este destul de evident. In alte cazuri, este mult mai greu de
ghicit, cum ar fi culorile fermelor. Haidei sd addugdam o noud legenda.

¢ Click on this button: =E

* Facei clic pe pagind pentru a plasa legenda, i mutai-o acolo unde dorii:

5.1. Lesson: Utilizarea Compozitorului de Hari
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066 Swellendam
DORPE ohhhoe NHOR LHBRETS/B6jBO S
40 [50 |60 B0 |90 00 (110 [120 1. 0 [160 (170 [180 10 2C 3 40 0 [260 0 |28 o [y

1o 30 .‘m'.,

Legend added
10 Change ftem position
Change item position
20 Change item position
Change item position
0 Change item position
Change item position
40 Change item position
Change item position
50 Composition [l F i 0| Atlas generation
60 [x] Item Properties
70 Legend
I w Main properties
80 *® places
buildings Title [Legend |
2 . chuch Map [Map0 D
10c B8 commercial Wrap texton | |
[ garage
10 [ nangar
[ house v Legend items
L I
13 [ telephone_exchange Update all
2 yes 1 2
14 mm > plases Hidden
» buildings ubgroup
15 roads » m;ds ﬂﬁ?‘*"
[ » water len
water > tivers Hidden

b landuse  Subgroup

rivers

A

landuse

5]

19¢
-
= [v]a[=]@]=]2]>
[ Auto Update
Help " Ciose || » Fonts

5.1.5 ‘, Follow Along: Personalizarea Articolelor din Legenda

Nu este chiar totul necesar in legenda, deci, si eliminam unele elemente nedorite.
o In fila Proprietdilor elementului, vei gisi panoul Legend items.

* Selectai intrarea buildings.

¢ Delete it from the legend by clicking the minus button: (=]

Putei redenumi, de asemenea, elementele.

¢ Selectai un strat din aceeai lista.

¢ Clic pe butonul Edit button: j
¢ Redenumii straturile iIn Places, Roads and Streets, Surafce Water,iRivers.

» Setai landuse pe Hidden, apoi facei clic pe sdgeata indreptatd in jos i editai fiecare categorie, pentru a le
redenumi ca 1n legendd. Putei reordona, de asemenea, i elementele:
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(o606
=) =) ~ = Folte! O
BLoOOREOB ek e« I8 L2 QS B e g Qe
‘1 0 |20 30 10 0 50 0 [80 80 00 0 20 0 0 50 [260 [270 [280 [280 o c history
Legend item edited
10 Legend item edited
Legend updated
20 Legend item removed
Legend item edited
0 Legend updated
Legend updated
40 Moved legend item up
oved legend ilem up
50 || Composition I 0] Atas generation
60 [x] Item Properties
Legend
70 Legend i o
g0 Places Title [Legend |
. Roads and Streets Map [ Map 0 :]
T [ Surface Water Wrap texton | |
aoc Rivers L J
110 Rural, small v Legenditems
W Rural, lar (
120 o i
0 Swellendam Update all
130 Residential 1 2
» Places Hidden
14¢ » Roads and Streets Hidden
= » Surface Water Hidden
™ » Rivers Hidden
50 v landuse Hidden
Rural, small
160 . Rural,large
Swellendam
Hze Residential
18¢
19¢
x [w]alw]@]=]4]>
1 [ Auto Update
p Fonts
» Columns

Pe masurd ce legenda va fi probabil extinsd cu noile nume de straturi, ai putea dori sd mutai i sd redimensionai

legenda i/sau harta. Acesta este rezultatul:

000
B8 L4

ERERBREERBEERBEE

=

BB

3

BB B I

BEE I

[fo [0 [e0

Legend
® Places
Roads and Streets
[ Surface Water
Rivers
Rural, small
W Rural, large
0 swellendam
Residential

EN=y-) B

]
Q Command hi

history

Legend updated
Legend item removed

Legend item edited

Legend updated

Legend updated

Moved legend item up

Moved legend item up

Change item position '

|| Compositon [Nz 1] Atlas generation
[x] Item Properties.

Title [Legend |
Map [Mapo B
Wrap texton | |

v Legend items

1

» Places Hidden
» Roads and Streets Hidden
» Surface Water Hidden
» Rivers
¥ landuse Hidden
Rural, small
Rural, large
Swellendam

Residential

S

» Fonts

» Columns

5.1.6 0 Follow Along: Exportarea Harii Dvs.

Note: i-ai amintit sd va salvai munca adesea?

In cele din urmi harta este gata pentru export! Vei vedea butoanele de export langi colul din stinga sus al ferestrei
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Compozitorului:

= B i Vi

Butonul din stanga este cel de Imprimare, care se interfacazad cu o imprimantd. Deoarece opiunile de imprimanta
vor diferi in funcie de modelul de imprimantd cu care lucrai, fiind, probabil, mai bine sa se consulte manualul
imprimantei, sau un ghid general, pentru mai multe informaii despre acest subiect.

Celelalte trei butoane va permit sd exportai pagina hérii intr-un fiier. Exista trei formate de export din care sd putei
alege:

* Exportare ca Imagine
* Exportare ca SVG
» Exportare ca PDF

Exportarea sub forma de imagine vd va oferi o selecie de diferite formate de imagine, comune, din care sd putei
alege. Aceasta este, probabil, cea mai simpld opiune, dar imaginea care se creeazd este “improprie” i greu de
editat.

Celelalte doud opiuni sunt mai frecvente.

Daci trimitei harta unui cartograf (care poate dorii sd editeze harta, Tn scopul publicirii), cel mai bine este sd-1
exportai ca SVG. SVG vine de la “Scalable Vector Graphic”, i poate fi importat in programe ca Inkscape, sau
intr-o alta aplicie de editare a imaginilor vectoriale.

Daci trebuie sa transmitei harta unui client, este cel mai bine sa folosii un PDF, pentru cd sunt mai uor de configurat
opiunile de imprimare pentru un PDF. i ali cartografi pot prefera PDF la fel de bine, 1n cazul in care au un program
care le permite importarea i editarea acestui format.

Pentru scopurile noastre, vom folosi PDF.

* Click the Export as PDF button: "L
¢ Alegei o locaie pentru salvare i un nume de fiier, ca de obicei.

¢ Clic pe Salvare.

5.1.7 In Conclusion

« Inchidei fereastra Compozitorului.

* Salvai harta dvs.

 Gisii PDF-ul exportat, folosind managerul de fiiere al sistemului de operare.
* Deschidei-l.

* Admirai-1 1n toatd gloria sa!

Felicitari pentru primul dvs. proiect finalizat, de harta QGIS!

5.1.8 What’s Next?

Pe pagina urmaitoare, vi se va da o misiune de finalizat. Acest lucru vd va permite sa practicai tehnicile pe care
le-ai invdat pana acum.

5.2 Exerciiul 1

Deschidei proiectul existent al hdrii i revizuii-1 bine. Dacd ai observat mici erori sau lucruri pe care v-ar fi placut
sa le remediai mai devreme, facei acest lucru acum.
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In timp ce personalizai harta, punei-va intrebadri. Este uor de citit i de ineles aceatd hartd pentru cineva care nu
este familiarizat cu datele respective? Daci ai vedea aceastd hartd pe Internet, pe un poster sau Intr-o revistd, v-ar
capta atenia? V-ar interesa aceastd hartd in cazul in care nu v-ar aparine?

-
Daca urmai acest curs la nivel de ' Bazdsau ™ Intermediar, citii despre tehnici din seciunile mai avansate.
Dacd ai vdzut vreun lucru anume care ai dori sd apard i in harta dvs., de ce nu Incercai si-1 punei 1n aplicare?

Daca acest curs vi este prezentat, lectorul cursul va poate cere sa prezentai o versiune finald a harii dvs., exportate
in format PDF, pentru evaluare. Daca urmai acest curs in mod individual, este recomandabil sa va evaluai propria
harta utiliznd aceleai criterii. Harta dvs. va fi evaluatd pentru aspectul general i simbolistica proprie, precum i
pentru aspectul i aezarea in pagind a harii i a elementelor. Amintii-va cd, la evaluarea hdrilor, accentul se va pune
intotdeauna pe uurina in utilizare. Cu cit este mai frumoasa harta, cu att este mai uor sd o inelegei dintr-o privire.

Personalizare placuta!

5.2.1 In Conclusion

Primele patru module v-au inviat cum si creai i si stilizai o hartd vectoriali. In urmitoarele patru module, vei
invda cum sd folosii QGIS pentru o analizd completd GIS. Aceasta va include crearea i editarea datelor vectoriale;
analiza lor; utilizarea i analiza datelor raster; i utilizarea GIS pentru a rezolva o problema de la Inceput pand la
sfarit, utilizand atat surse de date raster cit i vectoriale.
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CHAPTER 6

Module: Crearea Datelor Vectoriale

Crearea hérilor folosind datele existente este doar inceputul. In acest modul, vei afla cum sa modificai datele
vectoriale existente, i cum si creai noi seturi de date.

6.1 Lesson: Crearea unui Nou Set de Date Vectoriale

Datele pe care le utlizai trebuie si vind de undeva. Pentru aplicaiile uzuale, datele existd deja; dar cu cat proiectul
este mai aparte i mai specializat, cu atat scad ansele ca datele sd fie disponibile. In asemenea cazuri va fi nevoie
sd va creai propriile date.

Scopul acestei lecii: De a crea un nou set de date vectoriale.

6.1.1 V Follow Along: Dialogul de Creare a unui Strat

Inainte de a adduga date vectoriale noi vei avea nevoie de un set de date la care sd le addugai. In cazul nostru vei
incepe prin a creea date complet noi, mai degraba decat sd editai un set de date existent. In concluzie, va trebui sa
incepei prin a crea propriul set de date.

Trebuie sd deschidei dialogul Noului Strat Vectorial care va permite definirea unui nou strat.
* Facei clic pe intrarea de meniu Layer — New — New Shapefile Layer.

Vi se va prezenta urmatorul dialog:
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EPSG:4326 - WGS B4
MNew attribute

Type [Taxl data
Width 80

| Add to attributes list

Attributes list

MName | Precision
id

= Remove attribute

[~ Cancel | [T0K]

Este important sa decidei ce fel de set de date dorii. Fiecare tip de strat vectorial este “construit diferit” in fundal,
deci odata ce ai creat un strat, nu i putei schimba tipul.

Pentru urmiétorul exerciiu, vom crea noi entitdi care descriu zonele. Pentru astfel de entiti, va trebui sa creai un
set de date poligonale.

¢ Clic pe butonul radio Polygon:

() Point () Line () Polygon
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Aceasta nu are nici un impact asupra restului dialogului, dar va determina folosirea tipului corect de geometrie
care sd fie utilizat la crearea setului de date vectorial.

Campul urmator va permite sd specificai Sistemul de Coordonate de Referind, sau CRS. Un CRS specifid cum se
descrie un punct de pe Pamant ca i cooronate, i pentru cd existd mai multe moduri de a face asta, existd diferite
CRS-uri. CRS-ul pentru acest proiect este WGS84, deci este deja corect de la inceput:

EPSG:4326 - WGS 84 | SpecifyCRS |

Bl mbboilu obm

In continuare exista o colecie de cAmpuri grupate sub New attribute. In mod implicit, un strat nou are doar un
atribut, cAmpul id (pe care ar trebui sa il vedei in Attributes list). Dar, pentru ca datele creeate s fie utile, vei
avea nevoie sd spunei ceva despre caracteristicile pe care le vei crea in acest nou strat. Pentru scopul actual va fi
suficient sd addugai un cAmp numit name.

* Reproducei setarea de mai jos, apoi facei clic pe butonul Add to attributes list:

Name name

Type | Textdata s |

Width 80 ' Precision

T Add to attributes list

* Verificai daca dialogul dvs. arata acum astfel:
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Noul strat ar trebui sd apard 1n Lista straturilor dvs.

O Line @ Polygon ‘

EPSG:4326 - WGS B4
MNew attribute

| SpecifyCRS |

MName

Type [Taxl data

Ak

Width 80

Precision

Add to aftributes list

Attributes list

MName

Type

| Width | Precision

i

name

Integer
String

10

~ Remove attribute

[~ Cancel | [T0K]

¢ Clic pe OK. Va aparea un dialog de salvare.

* Navigai la directorul exercise_data.

e Salvai noul strat cai school_property.shp.
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6.1.2 & Follow Along: Sursele de Date

Cénd creai date noi, este evident necesar sa se refere la obiecte care exista intradevidr pe teren. De aceea, va fi
nevoie sa obinei informaia de undeva.

Existd multe moduri de a obine date despre obiecte. De exemplu, ai putea folosi un GPS pentru a caputra puncte
din lumea reald, dupa care sa importai datele in QGIS. Sau ai putea sd identificai punctele folosind un teodolit,
dupa care sa introducei manual coordonatele pentru a crea noi entitai.

Pentru exemplul nostru, vei folosi digitizarea. Eantioanele seturilor de date raster va sunt puse la dispoziie, aa ca
va trebui sd le importai dupa nevoie.

¢ Click on the Add Raster Layer button: 'ﬂ

» Navigai la directorul exercise_data/raster/.

* Selectai fiierul 3420C_2010_327_RGB_LATLNG.tif.

* Facei clic pe Open. O imagine va fi Incdrcatd 1n harta dvs.

» Cdutai noua imagine n Lista straturilor.

* Facei clic i glisai-o in partea de jos a listei, astfel incét sad putei vedea In continuare celelalte straturi.

e Gasii 1 transfocai in aceastd arie:

066 QGIS 2.0.1-Dufour - basic_map
NEBEBLRANSLLSBPORAR & & ke BE &0 50 b 8w
8.0 8B 2R /b TR

06 s
o paces

» @ C° buidings
LS [ R
@ - water
B8 T % school property
72t suac 200 527 ncm Lamin

> & \ rivers
B\ G
@
@
%
Vi
0

=
=T rowser | e
There is a new plugin available [Q§] Coordinate: 20.44761,-34.01462 Scale (15727 ) [5f] @ Render EPSG4326 ()] |

Note: Dacia simbologia stratului buildings acopera o parte sau toate straturile raster, putei dezactiva tempo-
rar stratul prin deselectarea lui in Layers panel. Ai putea dori de asemenea sd ascundei simbologia roads dacd

considerai ca vi distrage.

Vei digitiza aceste trei campuri:
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Pentru a Incepe digitizarea trebuie sa intrai n modul editare. Aplicaiile GIS cer asta in mod curent pentru
a preveni modificarea sau tergerea accidentald a datelor importante. Modul editare este activat sau dezactivat
independent pentru fiecare strat.

Pentru a intra in modul de editare, in cazul stratului school_property:

* Facei clic pe stratul din Lista straturilor pentru a-1 selecta. (Asigurai-va ca este selectat stratul corect, in caz
contrar vei edita un alt strat!)

* Clic pe butonul Toggle Editing button: /f

Daca nu putei gasi acest buton, verificai dacd bara de instrumente Digitizing este activatd. Ar trebui si existe un
semn de selectare 1anga elementul de meniu View — Toolbars — Digitizing.

De ndatd ce vd aflai in modul de editare, vei vedea cd instrumentele de digitizare sunt acum active:

BB /&

Alte patru butoane relevante sunt inca inactive, dar se vor activa atunci cand vom incepe interaciunea cu noile
noastre date:

B2 B

De la stanga la dreapta, in bara de instrumente, acestea sunt:
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e Salvare Editare: salveaza modificdrile aduse stratului.
* Addugare Entitdi: incepe digitizarea unei noi entitai.
* Deplaseazd Entitdil(e): deplaseazd o entitate.
o Instrumentul Nod: deplaseazd doar o parte a unei entitdi.
* tergere Selecie: terge entitatea selectatd.
* tergere Entitate: terge entitatea selectatd.
 Copie Entitdile: copie entitatea selectata.
* Lipire Entitdi: lipete 1n hartd o entitate decupatd sau copiata.
Dorii sd addugai o noud entitate.
¢ Clic pe butonul Addugare Entitate, pentru a incepe digitizarea cAmpurilor colii noastre.

Vei observa modificarea cursorului de la mouse intr-o intd. Aceasta va permite sd plasai cu o mai mare acuratee
punctele pe care le vei digitaliza. Nu uitai ca dei folosii instrumentul de digitalizare, putei schimba planul harii
prin rotia mouse-ului i putei deplasa harta apdsind rotia mouse-ului i tragand harta.

Prima entitate pe care o vei digitaliza este athletics field:

« incepei digitizarea ficand clic pe un punct, de-a lungul marginii cAmpului.

* Plasai mai multe puncte, ficand clic in continuare de-a lungul marginii, pand cnd forma desenatd acopera
complet campul.

* Dupa introducerea ultimului punct, facei clic-dreapta, pentru a incheia desenarea poligonului. Acest lucru
va finaliza entitatea i va va prezenta dialogul Atributelor.

* Completai valorile, aa cum se aratd mai jos:
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006 Attributes - school_property

name | Athletics Field L]

| Cancel | E_QK_J

* Facei clic pe OK, creand astfel o noua entitate!

Amintii-va cd dacd ai ficut o greeald in timp ce digitizai o entitate, o putei edita oricAnd dupd ce ai definitivat
crearea ei. Dacd ai ficut o greeald, continuai digitizarea pana ai terminat crearea entitaii de mai sus. Apoi:

* Selectai entitatea cu ajutorul instrumentului Select Single Feature:

it S g
o
-
L |
E} i
far
(NN}
1e8
Gl

“t+ Select Single Feature

{1 Select Features by Rectangle
35 Select Features by Polygon
i Select Features by Freehand

{3 Select Features by Radius

Putei utiliza:
* instrumentul Move Feature(s) pentru a deplasa Intreaga entitate,
o Instrumentul Nod pentru a deplasa doar un punct, in cazul in care ai efectuat un clic eronat,

* tergere Selecie pentru a scdpa de entitate in intregime, astfel incat sd putei incerca din nou, i
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* elementul de meniu Edit — Undo sau combinaia de taste ctrl + z, pentru a anula greelile.

6.1.3 & Try Yourself

* Digitizarea colii propriu-zise i a cAmpului de sus. Utilizai aceastd imagine pentru a va ajuta:

Amintii-vi ci fiecare entitate noud trebuie sa aibi o valoare id unica!

Note: Dupai ce ai terminat de addugat entitdile ntr-un strat, nu uitai s salvai modificérile i sd ieii din modul de
editare.

Note: Putei personaliza umplerea, conturul, poziionarea i formatarea etichetelor pentru school_property folosind
tehnicile Invaate in leciile anterioare. In exemplul nostru vom folosi un contur de linie intrerupta violet deschis

fard umplere.
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6.1.4 & Try Yourself

* Creai un nou tip de linie denumit routes. shp cu atributele id i type. (Folosii ca ghid abordarea de mai
sus.)

* Vom digitiza doud rute care nu sunt deja marcate pe stratul de drumuri; unul este o cérare, celdlalt este o
pisté.
Cérarea merge de-a lungul marginii de sud a suburbiei Railton, incepand i terminandu-se la drumurile marcate:
00606 QGIS 2.0.1-Dufour - basic_map

DEEBBLRIRKNS AL ARNPO /LR & @B k8 BE & O %0 0 B®
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Piste este situatd un pic mai departe de sud:
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066 QGIS 2.0.1-Dufour - basic_map
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4.0 B 6B &b TR
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1" 3420C_2010_327_RGB_LATLNG
» & C° landuse
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Scale 19565 ) 5] (@ Render EPSG:4328 (] )

Digitizai, pe rand, cdrarea i pista in stratul routes. Incercai sd urmai traseele cat mai exact posibil, folosind puncte
(clic-stanga) la coluri sau viraje.

La crearea fiecdrei rute, acordai atributului t ype valoarile path sau track.

Vei gisi, probabil cd sunt marcate doar punctele; folosii dialogul Proprietdilor Stratului pentru a stiliza rutele.
Alegei, dupd dorina, doud stiluri diferite pentru cdrare i pentru pista.

Salvai modificarile i ieii din modul de Editare.

Verificai-va rezultatele

6.1.5 In Conclusion

Acum tii cum sd creai entitdi! Acest curs nu acoperd addugarea entitdilor de tip punct, deoarece nu este neapdrat
necesard dupd ce ai lucrat cu entitdi mai complexe (lini i poligoane). Funioneaza exact la fel, cu excepia faptului
cd dai clic doar o singurd datd unde dorii sd plasai punctul, 1i completai atributele ca de obicei, dupd care entitatea
este creata.

Cunoaterea digitizarii este importanta deoarece reprezinta o activitate frecventa in aplicaiile GIS.

6.1.6 What’s Next?

Caracteristicile dintr-un strat GIS nu sunt doar imagini, ci obiecte in spaiu. De exemplu, poligoanele adiacente
tiu unde se afld unul fad de celdlalt. Aceasta se numete topologie. In lecia urmitoare vei vedea un exemplu de
utilizare.

6.2 Lesson: Topologia Entitaii

Topologia reprezintd un aspect util de straturi de date vectoriale, deoarece minimizeaza erorile, cum ar fi supra-
punerile sau lacunele.
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De exemplu: dacd doud entitdi au o frontierd comuna, i editai grania cu ajutorul topologiei, atunci nu va trebui
sd editai mai 1ntai un element, apoi pe celdlalt, i ulterior sd aliniai cu atenie frontierele, astfel Incat acestea sd se
potriveascd. In schimb, putei edita bordurile lor comune, ambele entitdi schimbandu-se 1n acelai timp.

Scopul acestei lecii: De a Tnelege topologia, cu ajutorul exemplelor.

6.2.1 t Follow Along: Acroarea
Pentru a face mai uoara editarea topologicd, este cel mai bine sd activai acroarea. Acest lucru va permite cursorului
mouse-ului sa se fixeze pe alte obiecte 1n timpul digitizdrii. Pentru a seta opiunile de acroare:

» Navigai la elementul de meniu Settings — Snapping Options....

* Setai dialogul Opiunilor de acroare aa cum se arata:

806 Snapping options
¥  Layer Mode Tolerance Units Avoid Int.

U— buildings | to vertex and segment " \imh map units : |||

™ landuse | 1o vertex and segment + ||4.000000 |[ map units + | &

O places | 1o vertex and segment 4 |0.000000 || map units &

O rivers | to vertex and segment s \imh map units 4

] roads | to vertex and segment 4 \Wh map units £

O water | 1o vertex and segment + || 0.000000 || map units =+ |

[ | school_property | 1o vertex and segment 4 ||0.000000 | ]

. e e e A P r—
(¥ Enable topological editing || Enable snapping on intersection |W| |m|

* Asigurai-va cd este bifatd (pusd pe true) coloana Evitare Intersecii.

* Clic pe OK, pentru a salva modificarile i pentru a pdrasi dialogul.

¢ Intrai in modul de editare, avand stratul landuse selectat.

e Verificai in View — Toolbars pentru a vd asigura cd bara instrumentelor Avansate de Digitizare este activata.

¢ Focalizai aceasta arie (activand straturile i etichetele, daca este necesar):
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* Digitizai aceastd noud zona (fictivd) din Bontebok National Park:

000 QGIS 2.0.1-Dufour - basic_map_
DEBEBRBOR O AL NPLR/ALS & 6Bk e BE =0 i T BY
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DeRBYPBR

Layers

"

L

() 1" 3420C 2010 327 RGB_LATING |

<
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Validation finished. There is a new plugin available Coordinate: 20.47209,-34.05102 Scale (17028 1+ (5] ¥ Render EPSG:4326

e Cand vi se solicitd, introducei un OGC_FID de 999, dar nu ezitai si lasai celelalte valori nemodificate.

Daca suntei ateni pe durata digitizarii i permitei acroarea cursorului la nodurile fermelor invecinate, vei observa
ca nu vor fi lacune Intre noua ferma i cele existente, adiacente acesteia.

 Notai instrumentele undo/redo din bara instrumentelor de Digitizare Avansatd:

LA
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6.2.2 W Follow Along: Caracteristicile Topologice Corecte

Caracteristicile topologice trebuie uneori sa fie actualizate. In exemplul nostru, stratul landuse are unele zone
forestiere complexe, care au fost recent unite pentru a forma o singura zona:

000 QGIS 2.0.1-Dufour - basic_map

0 R OSRWPL P HPOL KM & 6By ip & BE =@ 32 1 BY
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B |} @ e
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Von
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J
3
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.
J Y4
" s
Browser | “
e — T — =t A L A )

In loc de a crea noi poligoane care si se aldture zonelor forestiere, vom utiliza Instrumentul Nod pentru a edita
poligoanele existente, i pentru a le Tmbina.

 Activai modul de editare, dacd nu este deja activat.
e Selectai Instrumentul Nod.

* Alegei o zond de padure, selectai un col i mutai-1 la un col alaturat, astfel incét cele doui seciuni de padure
sd se Intdlneasca:
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Validation finished (0 error(s) found). There is a new plugin available (5| Coordinate: | 20.51852,-34.01434. | Scale (12819 +) [&/] @ Render EPSC:4326 €]
C o VA o .
* Facei clic i glisai nodurile pana cand se fixeaza pe poziie.
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Limitele topologic corecte vor arata astfel:

YT
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Mergei mai departe i Tmbinai mai multe zone folosind Instrumentul Nod. Putei folosi, de asemenea, instrumentul
Addugare Entitate dacd este necesar. Dacd utilizai eantionul nostru de date, ar trebui sd avei o zond de padure

ardtand 1n genul urmadtor:

000 QGIS 2.0.1-Dufour - basic_map
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Nu va facei griji dacd ai Tmbinat mai multe, mai puine sau zone diferite de padure.
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6.2.3 i Follow Along: Instrumentul: Simplificarea Entitailor

Acesta este instrumentul de Simplificare a Entitdilor:

®

* Facei clic pe el pentru a-1 activa.

* Facei clic pe una dintre ariile pe care le-ai imbinat utilizand fie instrumentul Nod, fie pe cel de Addugare
Entitdi. Vei vedea acest dialog:

Set tolerance C

* Mutai cursorul de la o parte i de alta, apoi observai ceea ce se intdmpla:
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Acest lucru va permite reducerea cantitdii de noduri din entitdile complexe.
* Clic pe OK

Observai modificdrile aduse topologiei de catre acest instrument. Poligonul simplificat nu mai atinge poligoanele
adiacente, aa cum ar trebui. Acest lucru aratd cé acest instrument este mai bine adaptate la generalizarea entitdilor
de sine-stdtdtoare. Avantajul este acela cd vi se oferd o interfad simpla, intuitiva, pentru generalizare.

Inainte de a merge mai departe, setai poligonul Tnapoi la starea iniiald, prin anularea ultimei modificari.

6.2.4 VJ Try Yourself Instrument: Adaugarea Inelului

Acesta este instrumentul de Addugare Inel:

%)
&3

Vi se va permite sd extragei o gaurd dintr-o entitate, atit timp cit gaura este marginitd pe toate parile de cétre
entitate. De exemplu, dacd ai digitizat limitele exterioare ale Africii de Sud i trebuie si addugai o gaura pentru
Lesotho, vei utiliza acest instrument.

Dacd experimentai cu acest instrument, vei observa cd opiunile de acroare curente vd Tmpiedicd sd creai unui
inel Tn mijlocul poligonului. Acest lucru ar fi bun, dacd zona pe care dorii sd o excludei este legata de limitele
poligonului.

* Dezactivarea acrodrii pentru stratul landuse, prin intermediul dialogului utilizat anterior.

e Acum, incercai sd folosii instrumentul de Addugare Inel, pentru a crea o lacund Tn mijlocul Bontebok
National Park.
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* tergei noua entitate, folosind instrumentul tergere Inel:

&2
%

Note: Trebuie sd selectai un varf al inelului pentru a-1 terge.

Verificai-vd rezultatele

6.2.5 % Try Yourself Instrumentul: Adaugare Parte

Acesta este instrumentul Addugare Parte:

e
\’)

Acesta va permite sd creai o parte suplimentard de entitate, neconectatd direct la principala entitate. De exemplu,
daci ai digitalizat limitele Africii de Sud, dar nu ai addugat Incd Insulele Prince Edward, atunci vei utiliza acest
instrument pentru a le crea.

* Pentru a utiliza acest instrument, trebuie sd selectai mai intdi poligonul la care dorii sd addugai o parte,
folosind in acest scop instrumentul Select Single Feature:

=

e Acum, Incercai sd folosii instrumentul de Addugare Parte, pentru a adduga o zond perifericd in Bontebok
National Park.

* tergei noua entitate prin utilizarea instrumentului fergere Parte:

C:J
P Ise)

Note: Trebuie sd selectai un nod al parii, pentru a-1 terge.

Verificai-va rezultatele

6.2.6 ¥ Follow Along: Instrumentul: Remodelarea Entitailor

Acesta este instrumentul de Remodelare a Entitdilor:

oo

Se poate adauga un nod la o entitate existentd. Avand acest instrument selectat:
* Facei clic stanga 1n interiorul Bontebok National Park pentru a incepe desenarea unui poligon.

* Desenai un poligon cu trei coluri, dintre care ultimul ar trebui sd fie in interiorul poligonului iniial, formand
un dreptunghi deschis pe o latura.

¢ Clic-dreapta pentru a termina punctele de marcare:
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Acest lucru va genera un rezultat similar cu:

» @ school_property

(] &7 3420C_2010_327_RGB_LATLNG

El

HSPE808FNSHS

Layers I
Validation finished. There s a new olugin avaiable @] Coordinate: | 204430340808 | Scale 18951 v [3/] & Render EPSGi4326

Putei face, de asemenea, opusul:
* Facei clic 1n afara poligonului.
* Desenai un dreptunghi 1n interiorul poligonului.

* Facei iarai clic-dreapta in afara poligonului:
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6.2.7 0 Try Yourself Instrumentul: Divizare Entitai

Thera is 2 new plugin avaiable 8] Coordinate: |

20.4733,34.0967

| Scale (119951

+) [&/] @ Render EPSG:4326

Instrumentul Split Features este similar celui de indepdrtare a fermei, cu excepia faptului cd nu terge nici una

dintre piri. in schimb, le pistreazi pe amandoud.
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®

+ in primul rand, re-activai acroarea pentru stratul landuse.
Vom folosi acest instrument pentru a diviza un col din Bontebok National Park.

* Selectai instrumentul Split Features, apoi facei clic pe un vertex pentru a incepe desenarea unei linii. Facei
clic pe nodul de pe partea opusa a colului pe care dorii sd-1 divizai, apoi facei clic-dreapta pentru a finaliza

linia:
0066 QGIS 2.0.1-Dufour - basic_map
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Vaidation rished. avalable §5] Coordinate: [ 204010,040707 | Soale 110950 [+ (3] & Fnder EPSG4320 [ |

* In acest moment, poate pdrea cid nu s-a intdmplat nimic. Dar amintii-va ca simbologia dvs. pentru stratul
landuse nu are nici o borduré, astfel incét noua linie de divizare nu se va afia.

* Folosii instrumentul Select Single Feature pentru a selecta colul pe care tocmai l-ai divizat; noua entitate
fiind acum evideniata:
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6.2.8 v Try Yourself Instrumentul: imbinare Entitai

Acum vom re-imbina Tn poligonul original, entitatea pe care tocmai ai creat-o:
» Experimentai cu instrumentele /mbind Entitdile Selectate i Imbind Atributele Entitdilor Selectate.
* Notai diferenele.

Verificai-vd rezultatele

6.2.9 In Conclusion

Editarea topologicd este un instrument puternic, care vd permite sd creai i sd modificai obiectele rapid i uor,
asigurandu-va in acelai timp ca ele riméan corecte din punct de vedere topologic.

6.2.10 What’s Next?

Acum tii cum sa digitizai cu uurind forma obiectelor, dar addugarea atributelor inca reprezinta o mica durere de
cap! In continuare va vom ardta cum sa utilizai formularele, astfel Incat editarea atributelor si fie cit mai simplad i
cat mai eficientd.

6.3 Lesson: Formulare

Atunci cand addugai prin digitizare noi date, vi se prezintd o fereastrd de dialog care vd permite sd completai
atributele entitdilor. Totui, acest dialog nu este, in mod implicit, prea aspectuos. Acest lucru poate cauza o
problemad de uzabilitate, mai ales daca avei de creat seturi de date de mari dimensiuni, sau dacd dorii ca alte
persoane sa va ajute la digitizare, acetia descoperind repede cd formularele implicite sunt confuze.

Din fericire, QGIS va permite sd creai propriile dialoguri personalizate pentru un strat. Aceastd lecie vd aratd cum.

Scopul acestei lecii: De a crea un formular pentru un strat.
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6o &

ST

Follow Along: Utilizarea Funcionalitaii de Proiectare a Formularelor
din QGIS

Selectai stratul roads din Lista straturilor.

Introducei Modul de Editare ca mai Inainte.

Deschidei Tabela sa de Atribute.

Facei clic dreapta pe oricare celuld din tabel. Va aparea un scurt meniu, cu o singurd intrare: Open form.

Facei clic pe ea pentru a vedea forma pe care QGIS o genereazd pentru acest strat.

Evident, ar fi frumos sd fii in masurd sa facei acest lucru, mai degrabd, 1n timp ce va uitai la hartd, decat sa fie

nevoie sd cdutai tot timpul o strada specifica in Tabela de Atribute.
e Mergei la meniul Settings — Options.
+ In caseta de dialog care apare, selectai fila Map Tools.

* Bifai caseta Open feature form ...:

806 Options | Map Tools

" General ¥ |dentify

|| Open identify results in a dock window (QGIS restart required)

‘{:\\ System

Mode | Current layer

E=H Data Sources ™ Open feature form, if a single feature is identified

o Rendering Search radius for identifying features and displaying map tips [0.50% |L§J
- Canvas & Note: Specify the search radius as a percentage of the map width
Legend
ksl Map Tools ¥ Measure tool
q Jo— Rubberband color
Decimal places 3 LEJ
|ﬂ Digitizing ) —
Keep base unit L
AW GDAL Preferred measurements units (s) Meters () Feet () Nautical Miles () Degrees
- Preferred angle units (*) Degrees () Radians () Gon
¥ Panning and zooming
Mouse wheel action | Zoom to mouse cursor =
Zoom factor |2.0 |L§J

¥ Predefined scales

1:1000000
1:500000

| Help |

* Clic pe OK
e Selectai stratul roads din Lista straturilor.

* Folosind instrumentul Identify, facei clic pe oricare stradd din harta.

@,

in locul dialogului normal Identify, vei vedea in loc formularul de-acum familiar:

| Cancel | @
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8086 Attributes - roads
osmid  |a7587910] |
name [NuL |
highway  [unclassified |
waterway  [NULL |
aerialway |NULL |
barrier [NuL |
man_made |NULL |
other_tags |lanes'=>"2" a|
Cancl | (0K

6.3.2 0 Try Yourself Folosirea Formularului pentru Editarea Valorilor

Dacd suntei Tn modul de editare, putei utiliza acest formular pentru a edita atributele unei entitai.
 Activai modul de editare (dacd nu este deja activat).

* Folosind instrumentul Identify, facei clic pe oricare stradd din harta care trece prin Swellendam:

6.3. Lesson: Formulare 127



QGIS Training Manual, Release 2.8

X 0 *,
¥ o CSa RS 3 osmid  |238808188

name |Vbannak Street ‘

highway |tertiary |

waterway | NULL ‘

aeriaway | NULL |

barrier [nuLe |

man_made |NULL |

other_tags |"Ianm"=>"2“

* Setai-le valoarea guilabel:highway pe secondary.

¢ Salvai modificarile dvs.
¢ Jeii din modul de editare.

* Deschidei Tabela de Atribute i observai cd valoarea din tabelul de atribute a fost actualizat i, prin urmare, i
in datele sursa.

Note: Dacd, In mod implicit, utilizai setul de date, vei descoperi cd existd mai mult de un drum pe aceasta harta
denumit Voortrek Street.

6.3.3 ‘ Follow Along: Setarea Tipurilor de Campuri ale Formularelor
E frumos sa editai lucruri folosind un formular, dar tot trebuie sa introducei manual totul. Din fericire, formele au
aa-numitele widgets, care va permit sa editai datele in diverse moduri.

* Deschidei fereastra de dialog a Proprietdilor stratului roads.

* Mergei la fila Campuri. Vei vedea urmatoarele:
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General
Style

Labels

4’ Rendering
% Display
@ Actions

: 1Joins

IER Diagrams

'ri Metadata

& Layer Properties - roads | Fields

Attribute editor layout: | Autogenerate =

¥ Fields

E

T —

Type Type name Length P C Edit widget Alias WMS | WFS
QString | String 254 0 | Line edit | ) ~
QString | String 254 0 | Lineedit | ™ ™
QString | String 254 0 [ Lineedit | ) ~
QString | String 254 0 | Lineedit | ™ 4
QString | String 254 0 [ Line edit | ) ~
QString | String 254 0 [ Lineedit | ) ™~
QString | String 254 0 | Lineedit | ) 5]
QString  String 254 0 ™ )

P Relations

Suppress attribute form pop-up after feature creation | Default &
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
[ Help | [ Apply | | Cancel |

* Facei clic pe butonul Line edit din acelai rind cu man_made, apoi vei fi obine un nou dialog.

e Selectai Checkbox din lista de opiuni:
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806 Attribute Edit Dialog "highway"

Line edit [ Editable

Classification || Label on top
Range -
Unigue values
File name Representation for checked state |1 |
Valug map
Enumeration Representation for unchecked state |0 |
Immutable
Hidden
Text edit
Calendar

Value relation
UUID generator
Photo

Webview

Color

[ Cancel | [ OK |

* Clic pe OK

¢ Intrai in modul de editare (daca stratul roads nu se afld deja in modul de editare.
* Clic pe instrumentul Identify.

* Facei clic pe acelai drum principal pe care 1-ai ales mai devreme.

Vei vedea acum ca atributul man_made are o casetd de selectare de langa el, care poate indica True (bifat) sau
False (debifat).

6.3.4 ‘ Try Yourself

Setai un widget mai adecvat pentru campul highway.

Verificai-vd rezultatele

6.3.5 & Try Yourself Crearea Datelor de Test

Auvei posibilitatea sa proiectai, de asemenea, formularul propriu complet de la zero.
* Creai un simplu strat de tip punct, denumit test—-data, avand doua atribute:
— Nume (text)

— Vechimea (text)
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806

New Vector Layer

Type

@ Paoint

EPSG:4326 - WGS B4
MNew attribute

OLjne

O Polygon

[ Specify CRS ]

Mame |

Type [Taxt data

Ak

Width 80

Precision

Attributes list

Add to attributes list

Precision

| Help

= Remove attribute

| Cancel | [ OK |

* Capturai cateva puncte de pe noul strat folosind instrumentele de digitizare, aa cd vei avea un pic de date cu
care sd operai. Ar trebui sd vedei in continuare formularul implicit, generat de QGIS, de fiecare datd cand

capturai un nou punct.

Note: Este posibil sa trebuiasca sd dezactivai Acroarea, dacd este activatd in urma aciunilor anterioare.
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8.0.8 Attributes - test-data
narme |richard QE|
age |2:3 & l

| Cancel | [._O.K_.]

6.3.6 v Follow Along: Crearea unui Nou Formular

Acum dorim sd creim formularul nostru personalizat pentru faza de captura a datelor atributelor. Pentru a face
acest lucru, trebuie sd avei instalat Qt4 Designer (necesar numai pentru persoana care creeaza formulare). Ar trebui
sd fie furnizat ca parte a materialelor dumneavoastra de curs, dacd utilizai Windows. Este posibil sd trebuiascd sa-1
cdutai, dacd utilizai un alt sistem de operare. Pentru Ubuntu, efectuai urmatoarele 1n terminal:

Note: La momentul scrierii acestui tutorial, Qt5 este cea mai recenta versiune disponibild. Cu toate acestea, acest
proces necesitd in mod specific Qt4, i nu este neaparat compatibil cu Qt5.

sudo apt-get install gté4-designer
... 1 ar trebui si se instaleze automat. In caz contrar, cdutai-1 in Software Center.

* Pornii Designer-ul, prin deschiderea intrarii sale din Meniul de Start din Windows (sau oricare altd abordare
adecvata din sistemul dvs. de operare).

¢ In caseta de dialog care apare, creai un nou dialog:
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000 MNew Form

templates/forms
Dialog with Buttons Right
Dialog without Buttons
Main Window

Widget

Widgets

Embedded Design

Device: MNone

Screen Size: | Default size

'

(v Show this Dialog on Startup

| Open.. | | Recentv | | Close | [ Create |

» Cdutai Widget Box in partea stangd a ecranului (implicit). Aceasta conine un element denumit Line Edit.
* Facei clic i tragei acest articol in formular. Aceasta va crea o noud Linie de Editare in formular.

* Aviand selectat noul element de linie de editare, 1i vei vedea proprietdile de-a lungul périi laterale a ecranului
(din partea dreaptd, in mod implicit):
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Filter

lineEdit - QLineEdit

Property
QObject
objectName
QWidget
enabled

| Walue

lineEdit |+
™

» geometry [(80, 40}, 113 x 21]

» sizePolicy [Expanding, Fixed, 0, 0]

>  minimumSize 0x0

b maximumSize 16777215 x 16777215

» sizelncrement 0x0

» baseSize 0x0
palette Inherited

» font A [ Lucida Grande Ul, 13]
cursor | IBeam
mouseTracking &
focusPolicy StrongFocus
contextMenuPolicy | DefaultContextMenu
acceptDrops 4

» toolTip

» statusTip

» whatsThis

» accessibleName

» accessibleDescrip...
layoutDirection LefiToRight
autoFillBackground | | |
styleSheet

b locale English, SouthAfrica

»  inputMethodHints

ImhNone

> inputMask

b text
maxLength 32767
frame [
echoMode MNormal
cursorPosition 0

» alignment AlignLeft, AlignVCenter
dragEnabled ]
readOnly L]

= placeholderText

- |
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¢ Redenumii-1 Name.
* Folosind aceeai abordare, creai un nou camp cu incrementare i denumii-1 Age.

* Addugai o Etichetd avand textul Add a New Person scris cu un font ingroat (uitai-va la proprietdile
obiectului, pentru a afla cum sa efectuai aceste setéri). Alternativ, poate dorii sd setai titlul dialogului in sine
(mai degraba decat prin addugarea unei etichete).

¢ Facei clic oriunde, in fereastra de dialog.

* Gasii butonul Lay Out Vertically (Intr-o bard de instrumente din lungul marginii de sus a ecranului, in mod
implicit). Acesta va organiza automat fereastra de dialog.

* Setai dimensiunea maxima a dialogului (in proprietiile sale) la 200 (lIaimea) pe 100 (indlimea).
 Salvai noul formular cai exercise_data/forms/add_people.ui.

» Cand salvareaeste gata, putei inchide programul Q4 Designer.

6.3.7 v Follow Along: Asocierea Formularului cu Stratul Dvs.

* Mergei inapoi in QGIS.

* Dublu clic pe stratul test-data din legendd, pentru a-i accesa proprietiile.
* Clic pe fila Cdmpuri din dialogul Layer Properties.

o In caseta cu lista derulantii Attribute editor layout, selectai Provide ui-file.

* Facei clic pe butonul cu puncte de suspensie, apoi alegei fiierul add_people.ui, pe care tocmai I-ai
creat:
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8086
" General
= Style

€= Labels

4 Rendering
% Display
(_.f:?) Actions
’ '! Joins

IER Diagrams

q Metadata

& Layer Properties - test-data

Attribute editor layout: | Provide ui-file ol Python Init function
¥ Fields Edit Ul 'se_data/forms/add_people.ui EI

Id & Name Type Type name Length Precision

] name QString | string 80 0

1 age QString | string 80 0
P Relations

Suppress attribute form pop-up after feature creation |_ Default A _|

| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

¢ Clic OK in dialogul Layer Properties.

* Intrai in modul de editare i capturai un nou punct.

» Cand facei acest lucru, va va fi prezentat dialogul personalizat (in loc de cel generic, pe care 1l creeazd de

obicei QGIS).

¢ Daca facei clic pe unul dintre puncte folosind instrumentul Identify, se va deschide acum formularul, facand
clic dreapta in fereastra de identificare a rezultatelor, i alegand View Feature Form din meniul contextual.

* Dacai suntei In modul de editare pentru acest strat, meniul contextual va va prezenta Edit Feature Form in
schimb, apoi vei putea ajusta atributele in noul formular, chiar i dupd captura iniiala.

6.3.8 In Conclusion

Folosind formularele, va putei face viaa mai uoard, atunci cand editai sau cind creai date. Prin editarea tipurilor
de widget sau pin crearea unui formular cu totul nou, de la zero, putei controla experiena cuiva care digitalizeaza
date noi, minimizand, astfel, neinelegerile i erorile inutile.
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6.3.9 Further Reading

Daci ai terminat seciunea avansatd de mai sus, i avei cunotine de Python, poate dorii sd verificai acest articol
de blog despre crearea formelor artistice personalizate cu logica Python, care permite funcii avansate, inclusiv
validarea datelor, autocompletarea, etc.

6.3.10 What’s Next?

Deschiderea unui formular o datd cu identificarea unei entitdi este una dintre aciunile standard, pe care o poate
efectua QGIS. Cu toate acestea, putei efectua direct aciunile personalizate pe care le definii. Acesta este subiectul
leciei urmatoare.

6.4 Lesson: Actiuni

Acum cd am vazut o aciune implicitd in lecia precedenta, este timpul sa definii propriile aciuni. O aciune este
ceva ce se intampld cind dai clic pe o entitate. Putei adduga funcionalitdi extinse la harta, permiand de exemplu
colectarea de informaii adiionale pentru un obiect. Asignarea aciunilor poate adduga o noua dimensiune harii!

Scopul acestei lecii: De a afla cum si adaugai aciuni particularizate.

6.4.1 V Follow Along: Deschiderea unei Imagini

Utilizai stratul school_property creeat anterior. Materialele cursului includ fotografii pentru fiecare din cele trei
propietdi digitalizate. In continuare vom asocia fiecare propietate cu imaginea ei. Vom creea dupd aceea o aciune
care va deschide imaginea propietiii la clic pe propietate.

6.4.2 V Follow Along: Adaugarea unui Camp pentru Imagini

Stratul school_property incd nu are nici o modalitate de a asocia o imagine cu o proprietate. In primul rind, vom
crea un camp n acest scop.

* Deschidei dialogul Layer Properties.
* Dai clic pe fila Fields.

¢ Comutai in modul de editare:
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& Layer Properties - school_property

General Attribute editor layout: | Provide ui-file ™ Python Init function l:l
Style w Fields Edit Ul ‘se_data,fforms,!add_people.ui‘ EI
€I Labels =
ld & Name Type Type name Length Precision
4 Rendering o] id int integer 10 0
@ Display 1 name QStrin strin 80 0
9 9
@ Actions
: " Joins
IER Diagrams
'ri Metadata
P Relations
Suppress attribute form pop-up after feature creation | Default & |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | @

¢ Addugai o noui coloana:
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& Layer Properties - school_property

General Attribute editor layout: | Provide ui-file ™ Python Init function l:l
Style w Fields Edit Ul ‘se_data,fforms,!add_people.ui‘ EI
€ Labels
ld & Name Type Type name Length Precision
Rendering o] id int integer 10 0
@ Display 1 name QString | string 80 0
@ Actions
1 Joins
IER Diagrams
'ri Metadata
P Relations
Suppress attribute form pop-up after feature creation | Default ¢ |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | E

¢ Introducei valorile de mai jos:
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.giDglilﬂAdi d column ——

Mame image

Comment

Type | Text (string) s
string

Width | 258 (3]

Precision

* Dupa ce a fost creat campul, facei clic pe butonul Line edit de 1angé noul camp.

* Setai-1 pentru un Nume de fiier:
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806 . Attribute Edit Dialog "image"

# Editable

Classification || Label on top
Range

Simplifies file selection by adding a file chooser dialog.
Valug map
Enumeration
Immutable
Hidden
Checkbox

Text edit
Calendar

Value relation
UUID generator
Photo
Webview

Color

Cancel ] [ OK

¢ Clic OK in dialogul Layer Properties.
* Folosii instrumentul Identify pentru a facei clic pe una dintre cele trei entitai din stratul school_property.

Din moment ce suntei incd in modul de editare, dialogul ar trebui sa fie activ i va ardta astfel:
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2 | LT LR [2]0 W ) 11) 2111 R —

| 2

name |scm:|ol_campus

image  |NULL

¢ Clic pe butonul de rasfoire (... de langd campul imagine).

* Selectai calea pentru imagini. Imaginile se afld in exercise_data/school_property_photos/ i
sunt denumite la fel ca i caracteristicile cu care trebuie asociate.

* Clic pe OK
* Asociai toate imaginile cu entitdile corecte folosind aceastd metoda.

e Salvai modificarile i ieii din modul de editare.

6.4.3 0 Follow Along: Crearea unei Aciuni

* Deschidei formularul Actions pentru stratul school_property.

o In panoul Action properties, introducei cuvintele Show Image in dreptul cAmpului Nume:
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. Layer Properties - school_property

General ¥ Action list

= Style Type Name Action Capture

L

€ Labels

== Fields

Rendering

% Display

: ‘ Joins
IER Diagrams
q Metadata
@ 7 = | Add default actions |
¥ Action properties
Type I Generic +| [) Capture output
Name |Show|mage I

Action l:l

| Insert expression... J I osm_id :J [ Insert field ]
Add to action list Update selected action
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

Ceea ce vei face 1n continuare difera in funcie de sistemul de operare, asa cd alegei un curs adecvat:

Windows

¢ Dai clic pe meniul vertical Type i alegei Open.

Ubuntu Linux

« In campul Action scriei eog pentru Gnome Image Viewer, sau display pentru a utiliza ImageMagick. Nu
uitai sa punei un spaiu dupd comanda!

MacOS

* Clic pe caseta Type, apoi alegei Mac.

* Sub Aciuni, scriei open. Reinei cd trebuie sd punei un spaiu dupd comanda!
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Continuai scrierea comenzilor

Vrei sd deschidei imaginea, si QGIS tie unde se afld. Tot ce raiméne de facut este sa i spunei Action unde se afla
imaginea.

 Selectai image din lista:
w Action properties

[¥ec | Mac +| [ | Capture output

Name |Show Image

Action | open [% "image" %]

id
name B
Insert expression... + image 3 Insert field
ag s

| Addtoactionlist || Update selected action

* Dai clic pe butonul Insert field. QGIS va adduga fraza [$ "image" %] in cAmpul Action.
* Clic pe butonul Add to action list.
* Clic OK in dialogul Layer Properties.
Acum vom testa noua Aciune:
* Clic pe stratul school_property In Layers list astfel incét acesta si fie evideniat.

 Gasii butonul Run feature action (in aceeai bard de instrumente cu butonul Open Attribute Table):

€

* Clic pe sdgeata n jos la dreapta acestui buton. Existd o singurd aciune definitd in acest strat, cea pe care
tocmai ai creat-o.

* Apdsai butonul pentru a activa instrumentul.
* Folosind acest instrument, facei clic pe oricare din cele trei proprietdi colare.

* Imaginea pentru acea proprietate se va deschide acum.

6.44 % Follow Along: Cautarea pe Internet

Sa spunem ca ne uitdm la hartd i vrem sd tim mai multe despre zona 1n care se afld o ferma. Presupunem ca nu tii
nimic despre zona respectiva i cd vrei sd gaseti informaii generale despre ea. Primul impuls, tiind cé foloseii un
calculator Tn acest moment, ar fi probabil sd cdutai pe Google numele zonei. Deci, sd 1i spunem lui QGIS sa faca
asta Tn mod automat!

* Deschidei tabela de atribute a stratului landuse.
Vom folosi cAmpul :kbd:‘name ‘pentru fiecare dintre zonele care vor fi cdutate in Google.
« inchidei tabelul de atribute.
* Mergei inapoi la Aciuni in Proprietdile Stratului.
e In campul Action Properties — Name, scriei Google Search.

Ceea ce vei face n continuare diferd in funcie de sistemul de operare, asa cd alegei un curs adecvat:
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Windows

* Sub Tip, alegei Deschidere. Acest lucru va spune Windows-ului sd deschidd o adresd de Internet din
browser-ul implicit, cum ar fi Internet Explorer.

Ubuntu Linux

* Sub Action, alegei xdg—open. Acest lucru va spune Windows-ului si deschidd o adresd de Internet din
browser-ul implicit, cum ar fi Chrome sau Firefox.

MacOS

* Sub Action, alegei open. Acest lucru va spune MacOS-ului sd deschida o adresa de Internet din browser-ul
implicit, cum ar fi Safari.

Continuai scrierea comenzilor

Orice comanda ai folosit mai sus, trebuie sd 1i spunei ce adresd sd deschidd in continuare. Vrei sd accesai Google
1 sd cdutai automat o expresie.

In mod uzual cand folosii Google introducei termenii de ciutare in Bara de Ciutare Google. Dar in
acest caz, calculatorul trebuie sa facd asta. Modul de a-i spune lui Google si caute ceva (dacd nu
vrei sa folosii bara lui de cdutare In mod direct) este prin a-i transmite browser-ului tdu Internet adresa
http://www.google.com/search?g=SEARCH_PHRASE, unde SEARCH_PHRASE este ceea ce vrei sa
cdutai. De vreme ce nu tim incd ce termen de cautare dorim, o sd introducem doar prima parte (fara termenul de
cautare).

o In cAmpul Aciune, scriei http://www.google.com/search?g=. Amintii-vi si adiugai un spaiu
dupd comanda iniiala, inainte de a introduce link-ul!

Acum vrei ca browser-ul QGIS si caute in Google valoarea name pentru orice entitate pe care ai putea face clic.
* Selectai cAmpul name.

¢ Clic pe Inserare camp:
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000 o Layer Properties - landuse

. General ¥ Action list

= Style Type Name Action Capture
€= Labels

== Fields

¢ " Rendering

% Display
@ Actions

’ 4 Joins
IER Diagrams
q Metadata

@ 7 = | Add default actions |

¥ Action properties

© Type | Generic s [ Capture output

Name |Coog|e Search |

Action open http:/ www.google.com/search?q= l:l

( Insert expression... J [name :JI Insert field ]

Add to action list Update selected action

| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel | E

Aceasta va spune QGIS sd adauge fraza urmétoare:

Type [ Mac

Name |Coogle Search

Action open http:/ fwww.google.com/search?q=[% "name" %]|

Asta  inseamna ca  QGIS va  deschide browser-ul i 11 va trimite la  adresa
http://www.google.com/search?g=[% "name" %]. Dar [$% "name" %] 1i spune lui QGIS
s foloseasca coninutul cAmpului name ca termen de cautare.

Deci, de exemplu, dacd zona pe care dai clic se numete Marloth Nature Reserve, atunci QGIS va trim-
ite browserul la http: //www.google.com/search?g=Marloth%20Nature%20Reserve, ceea ce va
face ca browerul sa acceseze Google, care va cduta la rindul lui “Marloth Nature Reserve”.
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* Daca nu ai facut deja acest lucru, setai totul aa cum s-a explicat mai sus.
* Clic pe butonul Add to action list. Noua aciune va apdrea in lista de mai sus.
* Clic OK in dialogul Layer Properties.
Acum vom testa noua versiune.
* Cu stratul landuse activ In Layers list, dai clic pe butonul Run feature action.

* Clic pe orice zond vizibild pe hartd. Browserul se va deschide i va porni automat o cdutare Google pentru
oraul care este inregistrat In valoarea name pentru acea zond.

Note: In cazul in care aciunea nu funcioneazi, verificai daca totul a fost introdus corect; erorile de introducere
sunt comune pentru aceastd activitate!

6.4.5 V Follow Along: Deschiderea unei Pagini Web Direct din QGIS

Mai us, am vdzut cum se poate deschide o pagind Intr-un browser extern. Existd citeva dezavantaje pentru aceastd
abordare, i anume cd adaugd o dependend necunoscutd — va avea utilizatorul final 1n sistem software-ul necesar
pentru a executa aciunea? Dupad cum am vézut, nu este neparat sa aiba aceeai comanda de bazd pentru aceeai
aciune, dacd nu stim ce sistem de operare vor folosi. Pentru anumite versiuni de sisteme de operare, comenzile de
mai sus pentru deschiderea unui browser nu vor funciona deloc. Aceasta ar putea fi o probleméa de neinvins.

Dar QGIS se bazeazd pe libriria Qt4, care este extrem de puternicd i versatild. De asemenea, aciunile QGIS pot fi
comenzi Python arbitrare, parametrizate (de ex. utilizand informaii variabile bazate pe coninutul unui camp)!

Acum vom vedea cum s utilizim o aciune Python pentru a afia o pagina web. Ideea de baza este aceeai cu a
deschide un site Intr-un browser extern, dar nu necesitd un browser pe sistemul utilizatorului deoarece folosete
clasa QWebView a Qt4 (care este un widget html bazat pe webkit) pentru a afia coninutul Intr-o fereastra pop-up.

in loc de Google, haidei si folosim Wikipedia de aceasti dati. Deci URL-ul pe care il cerei va arita astfel:
http://wikipedia.org/wiki/SEARCH_PHRASE
Pentru a crea aciunea stratului:
* Deschidei dialogul Proprietdilor Stratului i mergei la fila Actions.
 Setai 0 noud aciune, folosind urmitoarele proprietdi pentru aciune:
— Type: Python
— Name: Wikipedia

— Aciunea  (toate pe o singurd linie): from PyQt4.QtCore import QUrl;
from PyQt4.QtWebKit import QWebView; myWV = QWebView (None) ;
myWV.load (QUrl (' http://wikipedia.org/wiki/[% "name" %]17));
myWV . show ()
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0086 /! Layer Properties - landuse
>4 General ¥ Action list
W Style Type Name Action Capture
&3 Labels Mac Google Search ﬂgg:r;ﬂ’ww.g_.. O
5 Fields
4 Rendering
% Display
_@ Actions
’ '! Joins
IER Diagrams
q Metadata
el v = " Add default actions |
¥ Action properties
Type | Python 1) [_] Capture output
Name |Wikipedia |
Action | from PyQt4.QtCore import QUrl; from PyQt4.QtWebKit import QWebView; myWV = l:l

QWebView(None);myWV.load(QUrl('http:/ /fwikipedia.org/wiki/[¥ "name" %]'); myWV.show()

| Insert expression... | | OGC_FID | Insert field |
| Add to action list || Update selected action
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

Aici se intampld mai multe lucruri:

¢ Tot codul Python este intr-o singura linie, comenzile fiind separate prin punct i virgula (in loc de linii noi,
modul uzual de separare a comenzilor Python).

* [% "name" %] va fiinlocuit cu valoarea atribului cind se va invoca aciunea (ca i mai devreme).

¢ Codul creeazd o noud instand QWebView, 1i seteazd URL-ul i apoi apeleazd show () pentru a o face
vizibila ca o fereastra pe ecranul utilizatorului.

De remarcat este cd acesta este un exemplu forat. Python funcioneaza cu indentare cu semnificaie semanticd, deci
separarea lucrurilor cu punct i virguld nu este cea mai bund variantd de scriere. Deci, 1n aplicaiile reale, ar fi mai
plauzibil ca logica sd fie importatd dintr-un modul Python i apoi sé se apeleze o funcie care sd primeasca un camp
ca i parametru.

Al putea utiliza de asemenea abordarea pentru a afia o imagine féra a fi nevoie ca utilizatorul sa aiba in sistem un
anumit vizualizator de imagini.

* Incercai sd utilizai metodele descrise mai sus pentru a incdrca o pagind Wikipedia utilizdnd aciunea
Wikipedia proaspat creata.

148 Chapter 6. Module: Crearea Datelor Vectoriale



QGIS Training Manual, Release 2.8

6.4.6 In Conclusion
Aciunile va permit sd 1i dai hérii funcionalitdi suplimentare, utile pentru utilizatorul final care vizualizeaza harta in

QGIS. Datorita faptului ca putei utiliza comenzii shell pentru orice sistem de operare, i de asemenea putei utiliza
Pyton, nu exista limite pentru funciile pe care le putei integra!

6.4.7 What’s Next?

Acum cd ai completat diverse tipuri de creare date vectoriale, vei invda cum sd analizai aceste date pentru a rezolva
probleme. Acesta este subiectul urmatorului modul.
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MOD| Analiza Vectoriala

Acum, dupa ce ai editat citeva entitdi, trebuie sa tii ce altceva se poate face cu ele. Avand entitdi cu atribute este
frumos, dar, in final, aceasta nu reprezinta chiar ceva care s se detaeze net fad de o harta non-GIS.

Avantajul cheie al unui GIS este: un GIS poate rdspunde intrebdrilor.

Pentru urmitoarele trei module, ne vom strddui si raspundem la o intrebare de cercetare folosind funcii GIS.
De exemplu, daca suntei un agent imobiliar i va aflai in cdutarea unei proprietdi rezideniale In Swellendam, care
trebuie sd respecte urmdtoarele criterii:

1. Sd fie situatd in Swellendam.

2. Trebuie sd fie la distand de conducere rezonabild, fad de o coald (de exemplu, 1 km).
3. Trebuie sd aibd mai mult de 100m patrai in dimensiune.

4. Sa fie situatd sub 50m fad de un drum principal.

5. Sa fie situatd la maximumb500m fad de un restaurant.

In urmdtoarele cateva module, vom valorifica puterea instrumentelor de analiza GIS, pentru a localiza proprietdile
agricole potrivite pentru aceastd noud dezvoltare rezideniala.

7.1 Lesson: Reprojectarea i Transformarea Datelor

Haidei sd vorbim din nou despre Sistemele de Coordonate de Referina (CRS-uri). Am atins acest subiect mai
nainte, dar nu am discutat ce inseamna practic.

Scopul acestei lecii: De a reproiecta i transforma seturile de date vectoriale.

7.1.1 v Follow Along: Proiecii

CRS-ul folosit 1n acest moment pentru toate datele, precum i pentru harta in sine, este denumit WGS84. Acesta
este un Sistem de Coordonate Geografic (GCS) utilizat, in mod comun, la reprezentarea datelor. Dar exista o
problema, dupa cum vom vedea.

* Salvai harta curenta.
* Apoi deschidei harta lumii, pe care o vei gidsi in exercise_data/world/world.ggs.
¢ Focalizai Africa de Sud, folosindu-va de instrumentul Zoom In.

 Try setting a scale in the Scale field, which is in the Status Bar along the bottom of the screen. While over
South Africa, set this value to 1: 5000000 (one to five million).

 Deplasai harta in timp ce aruncai o privire i la cAmpul Scale.
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Notice the scale changing? That’s because you’re moving away from the one point that you zoomed into at
1:5000000, which was at the center of your screen. All around that point, the scale is different.

Pentru a Tnelege de ce, gandii-vd la un glob al Padmantului. Acesta are linii care pornesc de la Nord inspre Sud.
Aceste linii longitudinale sunt situate departe una de alta la ecuator, dar se Intilnesc la poli.

In a GCS, you’re working on this sphere, but your screen is flat. When you try to represent the sphere on a flat
surface, distortion occurs, similar to what would happen if you cut open a tennis ball and tried to flatten it out.
What this means on a map is that the longitude lines stay equally far apart from each other, even at the poles
(where they are supposed to meet). This means that, as you travel away from the equator on your map, the scale
of the objects that you see gets larger and larger. What this means for us, practically, is that there is no constant
scale on our map!

To solve this, let’s use a Projected Coordinate System (PCS) instead. A PCS “projects” or converts the data in a
way that makes allowance for the scale change and corrects it. Therefore, to keep the scale constant, we should
reproject our data to use a PCS.

7.1.2 - Follow Along: Reproiectarea “Din-Zbor”
QGIS allows you to reproject data “on the fly”. What this means is that even if the data itself is in another CRS,
QGIS can project it as if it were in a CRS of your choice.

* Pentru a activa proiecia “din zbor”, efectuai clic pe butonul Starea CRS-ului din Bara de Stare din partea de
jos a ferestrei QGIS:

©

« In caseta de dialog care apare, bifai caseta de langd Activarea transformdrii ‘din zbor’ a CRS-ului.

* Type the word global into the Filter field. One CRS (NSIDC EASE-Grid Global) should appear in the
list below.

* Clic pe NSIDC EASE-Grid Global pentru a-1 selecta, apoi clic pe OK.

* Observai modul in care forma Africii de Sud se schimba. Toate proieciile lucreaza prin schimbarea formelor
aparente ale obiectelor de pe Terra.

» Marii iardi pana la scara 1: 5000000, ca Tnainte.
* Deplasai un pic harta.
* Observai cd scara ramane la fel!
Reproiectarea “din zbor” este folositd, de asemenea, pentru a combina seturile de date aflate in diverse CRS-uri
* Dezactiveaza iarai reproiectarea “din zbor”:
— Clic iardi pe butonul CRS Status.
— De-bifeaza caseta Enable ‘on the fly’ CRS transformation.
— Clic pe OK

* In QGIS 2.0, the ‘on the fly’ reprojection is automatically activated when layers with different CRSs are
loaded in the map. To understand what ‘on the fly’ reprojection does, deactivate this automatic setting:

Mergei la Settings — Options...

in panoul din stanga al casetei de dialog, selectai CRS.

Debifai Reproiectarea automatd ‘din zbor’ atunci cdand straturile au CRS-uri diferite.

Clic pe OK

* Adiugai un alt strat vectorial hirii care are datele doar pentru Africa de Sud. il vei gisi ca
exercise_data/world/RSA. shp.
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Ce observai?

Stratul nu este vizibil! Dar aceasta este uor de remediat, nu?
¢ Clic dreapta pe stratul RSA din Lista straturilor.
 Selectai Zoom to Layer Extent.

OK, acum se vede Africa de Sud, ... dar unde este restul lumii?

It turns out that we can zoom between these two layers, but we can’t ever see them at the same time. That’s because
their Coordinate Reference Systems are so different. The continents dataset is in degrees, but the RSA dataset is in
meters. So, let’s say that a given point in Cape Town in the RSA dataset is about 4 100 000 meters away from
the equator. But in the continents dataset, that same point is about 33 . 9 degrees away from the equator.

This is the same distance - but QGIS doesn’t know that. You haven’t told it to reproject the data. So as far as it’s
concerned, the version of South Africa that we see in the RSA dataset has Cape Town at the correct distance of 4
100 000 meters from the equator. But in the continents dataset, Cape Town is only 33. 9 meters away from the
equator! You can see why this is a problem.

QGIS doesn’t know where Cape Town is supposed to be - that’s what the data should be telling it. If the data tells
QGIS that Cape Town is 34 meters away from the equator and that South Africa is only about 12 meters from
north to south, then that is what QGIS will draw.

Pentru a corecta acest lucru:
¢ Click on the CRS Status button again and switch Enable ‘on the fly’ CRS transformation on again as before.
e Transfocare la extinderea setului de date RSA.

Acum, pentru cd sunt proiectate in acelai CRS, cele doua seturi de date se potrivesc perfect:

o QGIS 2.0.1-Dufour - world

DBRBLDRKSLL AP LR & & fhet BE S0 50 5 BR |
/BB n R XX

00

g L

=
9

R Y Y Y E NG

Toggles the editing state of t %] Coordinate: | 165521,-2327525 Scale [1:8138159 |+ (%] 4 Render £P5G:3410 (@)

When combining data from different sources, it’s important to remember that they might not be in the same CRS.
“On the fly” reprojection helps you to display them together.

Before you go on, you probably want to have the ‘on the fly’ reprojection to be automatically activated whenever
you open datasets having different CRS:

* Deschidei iardi Settings — Options... apoi selectai CRS.

* Activeazd Reproiectarea automatd ‘din zbor’ atunci cdnd straturile au CRS-uri diferite.
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7.1.3 % Follow Along: Salvarea unui Set de Date intr-un Alt CRS
Remember when you calculated areas for the buildings in the Classification lesson? You did it so that you could
classify the buildings according to area.

¢ Deschidei iardi harta dvs. oinuita (care conine datele Swellendam).

¢ Deschidei tabela de atribute a stratului buildings.

* Derulai inspre dreapta pana cand vedei cAmpul AREA.

Notice how the areas are all very small; probably zero. This is because these areas are given in degrees - the data
isn’t in a Projected Coordinate System. In order to calculate the area for the farms in square meters, the data has
to be in square meters as well. So, we’ll need to reproject it.

But it won’t help to just use ‘on the fly’ reprojection. ‘On the fly’ does what it says - it doesn’t change the data,
it just reprojects the layers as they appear on the map. To truly reproject the data itself, you need to export it to a
new file using a new projection.

* Clic dreapta pe stratul clddiri din Lista straturilor.
* Selectai Save As... In meniul care apare. Vi se va prezenta dialogul Save vector layer as....
¢ Clic pe butonul Browse de langd campul Save as.

» Navigai la exercise_data/, apoi specificai numele noului strat ca
buildings_reprojected. shp.

¢ Liasai Encoding neschimbat.

* Schimbai valoarea casetei Layer CRS in Selected CRS.

* Clic pe butonul Browse de langa caseta cu derulare verticala.
* Va aparea dialogul CRS Selector.

e in campul Filter, cautai 34S.

* Alegei WGS 84 / UTM zone 34S din lista.

» Lasai Symbology export neschimbat.

Dialogul Save vector layer as... aratd acum 1n felul urmator:
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L8086 y Save vector layer as...

Format [ ESRI Shapefile

Save as

L’nes,l’l:lrobofsites,fqgisfbuildings_repmjected.shp | [

Encoding [ System

CRS | Selected CRS

WCS 84 / UTM zone 3458 [ Browse

Symbology export [ Mo symbology

Scale 1:50000

[ | Skip attribute creation
[V Add saved file to map

‘ More Options >>

Help

* Clic pe OK
* Incepei o noud hartd i incércai stratul reproiectat, pe care tocmai l-ai creat.
Consultai incd o datd lecia Classification, pentru a va aminti cum se calculeazd suprafeele.

* Actualizai (sau addugai) cAmpul AREA prin rularea aceleiai expresii de mai Tnainte:
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806 .

Field calculator
R g S

[ | Only update selected features
(¥ Create a new field

[ | Update existing field
Output field name |AREA |

Output field type [ Decimal number (real} ‘]

r

Output field width |10 E] Precision |3 @

osm_id

Function List

Selected Function Help
Search

b Date and Time
> String Returns the area size of the current feature.
b Color
v Geometry Syntax

xat

yat
Slength
Sperimeter

$area function

Operators

= +

Expression

Sarea|

Output preview: 34454046.8178711

Help

Cancel ] E—Oﬂ—i

Aceasta va adduga un camp AREA, avand dimensiunea fiecdrui imobil in metri patrai

 Pentru a calcula aria in alte unitdi de masura, de exemplu, in hectare, utilizai cimpul AREA, pentru a crea o
a doua coloana:
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0086 Field calculator

[ | Only update selected features

(¥ Create a new field [ | Update existing field
Output field name |AREA_HA |
|

Output field type | Decimal number (real)

Output field width (10 |[3| Precision |3

osm_id

@l

Function List
Selected Function Help

Search |
leisure Field
man_made
military
natural Biaht Click on fiald nama tn anan eontevt mani eamnla
office Field Values
place
shop
sport
tourism
other_tags

Double click to add field name to expression string.

| Load all unique values | Load 10 sample values |

Operators

=[ +| - 1] A 0| (]

Expression

"AREA" * 0.0001

Qutput preview: 3445 40468178711

| Help | | Cancel | [ OK |

Aruncai o privire la noile valori din tabelul de atribute. Acestea sunt mult mai utile, deoarece oamenii masoard,
de fapt, madrimea clddirii in metri, nu in grade. Acesta este motivul pentru care reproiectarea datelor reprezintd o

idee buni, la nevoie, Tnaintea calculdrii suprafeelor, a distanelor i a altor valori care depind de proprietdile spaiale
ale stratului.

71.4 & Follow Along: Crearea Propriei Dvs. Proiecii

Existd mai multe proiecii decét cele incluse Tn QGIS Tn mod implicit. De asemenea, putei crea propriile proiecii.

¢ Creai 0 noud harta.
o Incircai setul de date wor1ld/oceans . shp.

* Mergei la Settings — Custom CRS... i vei vedea acest dialog:
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OO0  Custom Coordinate Reference System Definition
Define

You can define your own custom Coordinate Reference System (CRS) here. The
definition must conform to the proj4 format for specifying a CRS.

Name Parameters

[ & Add new CRS ] = Rermove

Name: | |

Parameters:

Copy
existing CRS

Test

Use the text boxes below to test the CRS definition you are creating. Enter a
coordinate where both the lat/long and the transformed result are known (for
example by reading off a map). Then press the calculate button to see if the
CRS definition you are creating is accurate.

Geographic / WGS584 Destination CRS
North | I

Calculate

[ Cancel ] E—OH

* Clic pe butonul Adaugd un nou CRS pentru a crea o noud proiecie.
O proiecie interesantd de utilizat se numete Van der Grinten I.
¢ Introducei-i numele Tn cAmpul Name.

Aceasta proiecie reprezintd Pamantul pe un teren circular, in locul uneia dreptunghiulard, la fel ca majoritatea
celorlalte proiecii.

* Pentru parametri, folosii urmatorul ir:

+proj=vandg +lon_0=0 +x_0=0 +y_0=0 +R_A +a=6371000 +b=6371000 +units=m
+no_defs
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8.0.6 Custom Coordinate Reference Systern Definition
Define

You can define your own custom Coordinate Reference System (CRS) here. The
definition must conform to the proj4 format for specifying a CRS.

Name Parameters

[ & Add new CRS ] = Rermove

Mame: |‘u’an der Grinten | |

Parameters:

+proj=vandg +lon_0=0 +x_0=0 +y_0=0 +R_A
Co +a=6371000 +b=6371000 +units=m
PY
existing CRS +no_defs|

Test

Use the text boxes below to test the CRS definition you are creating. Enter a
coordinate where both the lat/long and the transformed result are known (for

example by reading off a map). Then press the calculate button to see if the
CRS definition you are creating is accurate.

Geographic / WGS584 Destination CRS
North | I

Calculate

[ Cancel ] [-—OI(—J

* Clic pe OK

* Activai reproiectarea “din zbor”.

Alegei proiecia dumneavoastrd nou definitd (cdutai denumirea in campul Filter).

Dupa aplicarea acestei proiecii, harta va fi reproiectata astfel:
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7.1.5 In Conclusion

Diferite proiecii sunt utile pentru scopuri diferite. Prin alegerea proiecia corectd, va putei asigura ca entitdile de
pe hartd sunt reprezentate cu precizie.

7.1.6 Further Reading

Materialele pentru seciunea Avansatd a acestei lecii au fost preluate din acest articol.

Mai multe informaii despre Sistemele de Coordonate de Referina sunt disponibile aici.

7.1.7 What’s Next?

In lecia urmatoare vei Invaa cum sa analizai datele vectoriale, folosind diverse instrumente de analizd vectoriala
din QGIS.

7.2 Lesson: Analiza Vectoriala

Vector data can also be analyzed to reveal how different features interact with each other in space. There are many
different analysis-related functions in GIS, so we won’t go through them all. Rather, we’ll pose a question and try
to solve it using the tools that QGIS provides.

Scopul acestei lecii: De a pune o intrebare i de a o rezolva folosind instrumentele de analiza.

7.2.1 ‘} Procesul GIS

Before we start, it would be useful to give a brief overview of a process that can be used to solve any GIS problem.
The way to go about it is:
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1. Definirea Problemei

2. Obinerea Datelor

3. Analiza Problemei

4. Prezentarea Rezultatelor

7.2.2 vl Problema

Let’s start off the process by deciding on a problem to solve. For example, you are an estate agent and you are
looking for a residential property in Swellendam for clients who have the following criteria:

1.

A e

Sé fie situatd in Swellendam.

Trebuie sa fie situatd la o distand de conducere rezonabild, fad de o coald (de exemplu, 1 km).
Trebuie s aibdo dimensiune de peste 100m patrai.

Sa fie situatd sub 50m faa de un drum principal.

Sa fie situata la maximum 500m faa de un restaurant.

7.2.3 v{ Datele

Pentru a raspunde la aceste Tntrebdri, vom avea nevoie de urmatoarele date:

1. Proprietdile rezideniale (clddirile) din zona.

2. Drumurile din jurul i din cadrul oraului.

3. Amplasarea colilor i a restaurantelor.

4. Dimensiunea cladirilor.

All of this data is available through OSM and you should find that the dataset you have been using throughout
this manual can also be used for this lesson. However, in order to ensure we have the complete data, we will
re-download the data from OSM using QGIS’ built-in OSM download tool.

Note: Although OSM downloads have consistent data fields, the coverage and detail does vary. If you find that
your chosen region does not contain information on restaurants, for example, you may need to chose a different

region.

7.2.4 i Follow Along: Startarea unui Proiect

Deschidei un nou proiect QGIS

Use the OpenStreetMap data download tool found in the Vector -> OpenStreetMap menu to download the
data for your chosen region.

Salvai rezultatul ca osm_data.osm, in folderul exercise_data.

Note that the osm format is a type of vector data. Add this data as a vector layer as usually Layer -> Add
vector layer..., browse to the new osm_data . osm file you just downloaded. You may need to select Show
All Files as the file format.

Selectai osm_data . osm, apoi facei clic pe Open

in caseta de dialog care se deschide, selectai toate straturile, cu excepia straturilor other_relationsi
multilinestrings:

7.2.
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8 0.8 Select vector layers to add...

Layer 1D | Layer name Mumber of features | Geometry type
points Unknown Point
1 lines Unknown LineString
3 multipolygons Unknown MultiPolygon
4 other_relations  Unknown GeometryCollection

| SelectAll | | Cancel | E OK }

Acest lucru va importa datele OSM 1n hartd ca i straturi separate.

The data you just downloaded from OSM is in a geographic coordinate system, WGS84, which uses latitude and
longitude coordinates, as you know from the previous lesson. You also learnt that to calculate distances in meters,
we need to work with a projected coordinate system. Start by setting your project’s coordinate system to a suitable
CRS for your data, in the case of Swellendam, WGS 84 / UTM zone 34S:

* Deschidei dialogul Proprietdile Proiectului, selectai CRS i filtrai lista pentru a gasi WGS 84 /
UTM zone 34S.

* Clic pe OK

‘We now need to extract the information we need from the OSM dataset. We need to end up with layers representing
all the houses, schools, restaurants and roads in the region. That information is inside the multipolygons layer and
can be extracted using the information in its A#tribute Table. We’ll start with the schools layer:

* Facei clic-dreapta pe stratul multipolygons din Lista straturilor dvs., apoi deschidei dialogul Proprietdilor
Stratului.

* Mergei la meniul General.

o In Subsetul Entitdilor facei clic pe butonul [Query Builder] deschide dialogul Query builder.

o in lista Campurilor din partea stingi a acestui dialog, derulai pani cand vei vedea cAmpul amenity.
* Facei clic pe el o data.

* Facei clic pe butonul All de sub lista Valori:

Acum, trebuie sd indicai aplicaiei QGIS sd arate doar poligoanele in care valoarea amenity este egald cu
school.

* Dublu-clic pe cuvantul amenity din lista Campurilor.

* Privii ce se IntAmpla in cAmpul Expresilor de filtrare specifice furnizorului de mai jos:
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# Layer Properties - multipolygons | General

"Q General ¥ Layer info

™=’ Style Layer name |multipo\ygons | displayed as multipolygons
Lay ©.0 © Query Builder

€2 Labels
multipolygons
= Fields Fields Values

Rendering aeroway parking

place_of worship

admin_level police

barrier pub ify.. |
boundary restaurant

building retirement_home

craft
geological

historic
ER— Use unfiltered layer

® Display
{;'.-G) Actions

d . .
¥ Joins

IER Diagrams Sample I

f’f Metadata

w QOperators

[ > || uke |[ % |[ IN |[ NOTIN |
I[ 1= || wke |[ AND |[ OR |[ NOT |

Provider specific filter expression

"amenity" = fschool'

| Help | | Test | | Clear | | Cancel | E

| Query Builder |
| Load Style ... | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | [ OK |

A aparut cuvantul "amenity". Pentru a construi restul interogarii:
* Facei clic pe butonul = (de sub lista Operatorilor).
* Dublu-clic pe valoarea school din lista Valorilor.
* Clic pe OK, de doua ori.
This will filter OSM’s multipolygons layer to only show the schools in your region. You can now either:

* Rename the filtered OSM layer to schools and re-import the multipolygons layer from
osm_data.osm, OR

 Duplicate the filtered layer, rename the copy, clear the Query Builder and create your new query in the
Query Builder.

7.25 &I Try Yourself Extragei Straturile Cerute din OSM

Using the above technique, use the Query Builder tool to extract the remaining data from OSM to create the
following layers:

e roads (din stratul OSM 1lines)

* restaurants (din stratul OSM multipolygons)
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¢ houses (din stratul OSM multipolygons)
Al putea re-utiliza stratul roads . shp pe care le-ai creat in leciile anterioare.
Verificai-vd rezultatele
 Save your map under exercise_data, as analysis.qggs (this map will be used in future modules).

e In your operating system’s file manager, create a new folder under exercise_data and call it
residential_development. This is where you’ll save the datasets that will be the results of the
analysis functions.

7.2.6 ‘i Try Yourself Gasii drumurile importante

Some of the roads in OSM’s dataset are listed as unclassified, tracks, path and footway. We want to
exclude these from our roads dataset.

e Deschidei Constructorul de Interogdri pentru stratul roads, clic pe Clear i construii urma-
toarea interogare:

"highway" != ’'NULL’ AND "highway" != ‘unclassified’ AND "highway" !=
"track’ AND "highway" != ’"path’ AND "highway" != ’footway’

You can either use the approach above, where you double-clicked values and clicked buttons, or you can copy and
paste the command above.

Acest lucru ar trebui sd reducd imediat numaérul de drumuri de pe harta:

[sXsXs) QGIS 2.0.1-Dufour - analysis
DEBBLRARSLLSHPL AL @ 8 5 ke BE =0 50 0 BY
i B /& Ly > <] )

@3 [ag wp Wm ow G G

06

RREE

<

HSPE8DFINSES -

%] Coordinate: 999670,6223028 Scale (137710 1+) (/] @ Render £p5G:32733 (@[] |

7.2.7 v Try Yourself Convertii CRS-ul Straturilor

Because we are going to be measuring distances within our layers, we need to change the layers’ CRS. To do this,
we need to select each layer in turn, save the layer to a new shapefile with our new projection, then import that
new layer into our map.
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Note: In this example, we are using the WGS 84 / UTM zone 34S CRS, but you may use a UTM CRS which is

more appropriate for your region.

* Facei clic-dreapta pe stratul roads din panoul Layers.

e Clic pe Save as...

* Inthe Save Vector As dialog, choose the following settings and click Ok (making sure you select Add

saved file to map):

Format [ ESRI Shapefile

)

Save as ao/sites/qgis/roads_34S.shp

[ Browse ]

Encoding [ System

| Selected CRS

CRS
WGS 84 [ UTM zone 345

Symbology export [ No symbology

Scale 1:50000
OGR creation options

Data source

Layer

|| Skip attribute creation
¥ Add saved file to map

Cancel ] E—Di‘-—i

Noul fiier shape va fi creat, iar stratul rezultat va fi adaugat la harta.
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Note: If you don’t have activated Enable ‘on the fly’ CRS transformation or the Automatically enable ‘on the fly’
reprojection if layers have different CRS settings (see previous lesson), you might not be able to see the new layers

you just added to the map. In this case, you can focus the map on any of the layers by right click on any layer and
click Zoom to layer extent, or just enable any of the mentioned ‘on the fly’ options.

¢ Eliminai vechiul strat roads.

Repeat this process for each layer, creating a new shapefile and layer with “_34S” appended to the original name
and removing each of the old layers.

Once you have completed the process for each layer, right click on any layer and click Zoom to layer extent to
focus the map to the area of interest.

Now that we have converted OSM’s data to a UTM projection, we can begin our calculations.

7.2.8 i Follow Along: Analyzing the Problem: Distances From Schools and
Roads

QGIS allows you to calculate distances from any vector object.

* Make sure that only the roads_34S and houses_34S layers are visible, to simplify the map while you’re
working.

¢ Click on the Vector — Geoprocessing Tools — Buffer(s) tool:
This gives you a new dialog.

¢ Setai-1 astfel:
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. 0.00 Buffer(s)

o e R gt phe—spiiccha I .t et A st i S -J

Input vector layer

[ roads_buffer 50m

|| Use only selected features

Segments to approximate

(») Buffer distance

() Buffer distance field
osm_id
| | Dissolve buffer results

Output shapefile

lumes/Drobo/sites/qgis/roads_buffer_S50m.shp | Browse |

] [Clnse ] H

The Buffer distance is in meters because our input dataset is in a Projected Coordinate System that uses meter as
its basic measurement unit. This is why we needed to use projected data.

e Save the resulting layer under exercise_data/residential_development/ as
roads_buffer_50m.shp.

¢ Click OK and it will create the buffer.

e When it asks you if it should “add the new layer to the TOC”, click Yes. (“TOC” stands for “Table of
Contents”, by which it means the Layers list).

* Close the Buffer(s) dialog.

Now your map will look something like this:
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[X:Xe) QGIS 2.0.1-Dufour - analysis
BOROSLL A HPLRLRS & G Ko & BE =0 @0 1 BY
3 & z g

e [ [ e [Eg wg wm eR e @

0
4. ]
00 s
N roacs butter som |
" [ ]

8DV N

bJ g

= srowser

|| Coordinate: 442032,6237250 Scale [1:20988 |- || @ Render EPSG:32734 (@ y

If your new layer is at the top of the Layers list, it will probably obscure much of your map, but this gives us all
the areas in your region which are within 50m of a road.

However, you’ll notice that there are distinct areas within our buffer, which correspond to all the individual roads.
To get rid of this problem, remove the layer and re-create the buffer using the settings shown here:
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Input vector layer

| roads_345

|| Use only selected features

Segments to approximate

(») Buffer distance

() Buffer distance field
osm_id
¥ Dissolve buffer results

Output shapefile

lumes/Drobo/sites/qgis/roads_buffer_50m.shp
| [ Close ] E—OK—-]

* Note that we’re now checking the Dissolve buffer results box.

* Save the output under the same name as before (click Yes when it asks your permission to overwrite the old
one).

* Click OK and close the Buffer(s) dialog again.
Once you’ve added the layer to the Layers list, it will look like this:
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000 QGIS 2.0.1-Dufour - analysis
BELORINS L L 2APPLL/AMHE & G FvpE8 BE =0 5o 1 BW
r" (=] (,_8‘ /Vi 3 abel

=FH%E e

v M schools_345

HS2 808 %N d
a

WEEN Browser

%] Coordinate: 445586,6233727 Scale [1:20988 |- || @ Render EPSG:32734 (@ y

Now there are no unnecessary subdivisions.

7.2.9 f Try Yourself Distance from schools

» Use the same approach as above and create a buffer for your schools.
It needs to be 1 km in radius, and saved under the usual directory as schools_buffer_lkm. shp.

Check your results

7.2.10 0 Follow Along: Overlapping Areas

Now we have areas where the road is 50 meters away and there’s a school within 1 km (direct line, not by road).
But obviously, we only want the areas where both of these criteria are satisfied. To do that, we’ll need to use the
Intersect tool. Find it under Vector — Geoprocessing Tools — Intersect. Set it up like this:
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Input vector layer

[ schools_buffer_1km

|| Use only selected features

Intersect layer

roads_buffer_50m

|| Use only selected features

Output shapefile

bo/sites/qgis/school_roads_intersect.shp
[ Close ] L—ﬂﬁ—i

The two input layers are the two buffers; the save location is as usual; and the file name is
road_school_buffers_intersect.shp. Once it’s set up like this, click OK and add the layer to the
Layers list when prompted.

In the image below, the blue areas show us where both distance criteria are satisfied at once!
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QGIS 2.0.1-Dufour - analysis
ARAPLR/LR & G B pE BE =P 52 0 BY

G
g g oy ey o

v @ O roads_buffer_50m
v @ roads_34s

v ™ houses_34s.

v @ residential_345
v @ C° restaurants_34s

v @ schools_34s

P 8D N
]

<

bl §

WEEN Browser

|| Coordinate: 448242,6233230 Scale [1:20988 |- || @ Render EPSG:32734 (@ y

You may remove the two buffer layers and only keep the one that shows where they overlap, since that’s what we
really wanted to know in the first place:

o
o
o

- - - - - - - - QCIS 2.0.1-Dufour - analysis - . -
BELOROSLL 2 HPLLQALNRS & @ By p & BE =0 @0 7 BW
R A&

1 a2 G e [y ey am aw om o

o0
& @

Layers

v @ ( school roads intersect
v @ roads_34s -

v ™ houses_34s

=]
/

v o (O residential_34s AN
o N
v @ C° restaurants_34s N

v @ schools_34s S

ISe8089NSR8s 8D

WETEEN Browser
Toggles the editing state of the current layer [®] Coordinate: 4455556232023 Scale (120988 |- (/] & Render EPSG:32734 (@]

7.2.11 0 Follow Along: Select the Buildings

Now you’ve got the area that the buildings must overlap. Next, you want to select the buildings in that area.

* Click on the menu entry Vector — Research Tools — Select by location. A dialog will appear.

172 Chapter 7. MOD| Analiza Vectoriala



QGIS Training Manual, Release 2.8

e Setai-1 astfel:

Select features in:

[ houses_345%

that intersect features in:

l school_roads_intersect

|| Use selected features only

Modify current selection by:

[ creating new selection

[ Close ] —

¢ Click OK, then Close.

* You’ll probably find that not much seems to have changed. If so, move the school_roads_intersect
layer to the bottom of the layers list, then zoom in:

T

DEBRBOXR OSPWLAAPLL/ILLE & @B w & BE = % T BY
4./ B RB/& 5= H SE 48 %w
i,

@,

»

@

5

@

%

Vov

)

[ETE srowser | o/
3230 feature(s) selected on layer houses_34S. Coordinate: 449019,6235886 Scale [1:4337  |+)|¥/| M Render ESG:32734
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The buildings highlighted in yellow are those which match our criteria and are selected, while the buildings in
green are those which do not. We can now save the selected buildings as a new layer.

* Right-click on the houses_34S layer in the Layers list.
¢ Select Save Selection As....

* Set the dialog up like this:

Format [ ESRI Shapefile

Save as Igisfwell_lncated_hnuses.shp|[ Browse ]

Encoding [ System

| Layer CRS

WCS 84 / UTM zone 345

Symbology export | No symbology 3

CRS

Scale 1:50000 =

OGR creation options

Data source

Layer

|| Skip attribute creation
™ Add saved file to map

Cancel ] M

e The file name is well_located_houses. shp.

* Clic pe OK
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Now you have the selection as a separate layer and can remove the houses_34S layer.

7.2.12 % Try Yourself Further Filter our Buildings
We now have a layer which shows us all the buildings within 1km of a school and within 50m of a road. We now
need to reduce that selection to only show buildings which are within 500m of a restaurant.

Using the processes described above, create a new layer called houses_restaurants_500m which further
filters your well_located_houses layer to show only those which are within 500m of a restaurant.

Check your results

7.2.13 v* Follow Along: Select Buildings of the Right Size

To see which buildings are the correct size (more than 100 square meters), we first need to calculate their size.
* Open the attribute table for the houses_restaurants_500m layer.
* Enter edit mode and open the field calculator.

e Setai-1 astfel:
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8. 0.8 ’ Field calculator

ia

[ | Only update selected features

(¥ Create a new field [ | Update existing field
Output field name |AREA |

r

Output field width |10 E] Precision |3 @

Output field type [ Decimal number (real) ‘] osm_id

Function List

Selected Function Help
Search

» Color $area function

v GE[:-::tw Returns the area size of the current feature.
yat Syntax

Slength

Sperimeter

$x

3y

Operators

= +

Expression

%area

Output preview: 3642.21533203125

Tlp Cancel ] E—OH

If you can’t find ARFEA in the list, try creating a new field as you did in the previous lesson of this module.
¢ Clic pe OK

Scroll to the right of the attribute table; your AREA field now has areas in metres for all the buildings in your
houses_restaurants_500m layer.

Click the edit mode button again to finish editing, and save your edits when prompted.

Build a query as earlier in this lesson:
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# Layer Properties — houses_restaurants_500m

"Q General ¥ Layer info

= Style Layer name |houses_restaurants_500m | displayed as houses_restaurants_500m

Lay 0.0 © Query Builder

€2 Labels
houses_restaurants_500m
Fields Values

B Fields

" Rendering

man_made
military
natural
office
place

shop

sport
tourism l

® Display
{;'.-G) Actions

d . .
¥ Joins

5 Diagrams Sample ] {

Use unfiltered layer

rf Metadata

w QOperators

< [ > |[uke |[ % |[ N |[ NOTIN |
| >= /[ 1= |[ wke |[ anp |[ OrR |[ NOT |

Provider specific filter expression

"AREA" >= 100

| Help | | Test | | Clear | | Cancel |

( Query Builder ]
| Load Style ... | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | [ OK |

* Click OK. Your map should now only show you those buildings which match our starting criteria and which
are more than 100m squared in size.

7.2.14 & Try Yourself

» Save your solution as a new layer, using the approach you learned above for doing so. The file should be
saved under the usual directory, with the name solution. shp.

7.2.15 In Conclusion

Using the GIS problem-solving approach together with QGIS vector analysis tools, you were able to solve a
problem with multiple criteria quickly and easily.

7.2.16 What’s Next?

In the next lesson, we’ll look at how to calculate the shortest distance along the road from one point to another.

7.2. Lesson: Analiza Vectoriala 177



QGIS Training Manual, Release 2.8

7.3 Lesson: Analiza Reelelor

Calcularea celei mai scurte distane dintre doud puncte reprezintd o utilizare frecvent utilizatd tn GIS. QGIS este
livrat impreund cu acest instrument, lucru care nu este vizibil, In mod implicit. In aceasta scurti lecie, vd vom

ardta cum putei incepe.

Scopul acestei lecii: De a activa, configura i utiliza pluginul Road Graph.

7.3.1 ‘ Follow Along: Activarea Instrumentului

QGIS are multe plugin-uri care se adauga la funciile sale de bazd. Multe dintre aceste plugin-uri sunt atat de utile
incat se livreaza Tmpreuna cu programul, fiind disponibile imediat dupa instalare. Ele sunt totui ascunse, in mod

implicit. Astfel, pentru a le putea folosi, trebuie mai intai sa le activai.

Pentru a activa plugin-ul Road Graph:

* Startai Managerul de Plugin-uri ficand clic pe elementul din meniul principal al ferestrei QGIS Plugin-uri

— Gestionare i Instalare Plugin-uri.... Va aparea un dialog.

e Selectai pluginul in felul urmator:

|leoce

Plugins | All (178)

i oAl
}i] Installed
W Not installed

# Settings

w
s
L
[a}
=

<+ Coordinate Capture

fig Dxf2Shp Converter
i evis

Ceoreferencer GDAL
(4, GPS Tools

Heatmap
‘1 Interpolation plugin
&/ OfflineEditing
Oracle Spatial CeoRaster
Raster Terrain Analysis
Road graph plugin

[EL
>

=3

' Spatial Query ﬂugin

'
Ty SPIT
5QL Anywhere plugin

Topology Checker

oo

OOogor
RN

Zonal statistics plugin
o Crayfish
. Datasource Importer
~ DB Manager
. Elevation
~ & fTools
< Freehand Editing
- CEarthView
- Generalizer
- geaUmbriaSUIT

L
E
k]

All Plugins

On the left you see the list of all plugins available for your QGIS, both
installed and available for download. Some plugins come with your QGIS
installation while most of them are made available via the plugin
repositories.

You can temporarily enable or disable a plugin. To enable or disable a
plugin, click its checkbox or doubleclick its name...

Plugins showing in red are not loaded because there is a problem. They are
also listed on the 'Invalid' tab. Click on the plugin name to see more details,
or to reinstall or uninstall this plugin.

Upgrade all Uninstall plugin Reinstall plugin

| Close |

* Facei clic pe Close din dialogul Plugin Manager.

Note: Dacd nu vedei plugin-ul in interfaa aplicaiei dvs., mergei la Vizualizare — Panouri i asigurai-va ca este

bifata Calea cea mai scurtd.

Acest panou va aparea in interfaa dvs.:
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0006 QGIS 2.0.1-Dufour

DEBBLRR NS AL ARPLLALR & & &bE BE =9 5o 1 BW
§. / B o B /& Ly 2 “E s wm
Rl e

L

®

A

»

@

<

@

%

Vir

Griterion [Length 1)
Length

Time
Calculate | [ Export Clear |

) )

9] Coordinate: -1.343,-0.084 Scale (1599369 |- (3] & Render 75G:4326 (@) |

7.3.2 & Follow Along: Configurarea Instrumentului

Pentru a avea un strat pentru calculat, salvai mai 1ntai harta curentd. in cazul in care nu ai ficut deja acest lucru,
salvai stratul dvs. roads_34S intr-un fiier shape, efectudnd clic-dreapta pe strat i alegdnd Salvare ca.... Creai o
harta noud i incarcai stratul in ea.

Din moment ce atat de multe configuraii diferite sunt posibile in analiza reelelor, plugin-ul nu 1i asuma nimic in
afara configuraiilor introduse de cétre dvs. Prin urmare, el nu va efectua nici o operaiune dacd nu-I configurai mai
intai.

* Facei clic pe elementul de meniu Vector — Road graph — settings. Va apdrea un dialog.

* Asigurai-va ci ai efectuat urmatoarele setari (folosii valorile implicite dacd nu se specificd altfel):
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

GGG EGLEEYT AN Default settings J—

Layer [ roads_345

Direction field [ Always use default

Value for forward direction |

Value for reverse direction |

Value two-way direction |

Speed field [ Always use default :] [ km/h

Cancel ] —

e Unitatea de timp: ora
e Unitatea de distand: kilometru
e Stratul: roads_34S

o Campul vitezei: Intotdeauna se folosete cel implicit | km/h
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

(—[ Transportation layer [ eloEl 8200 15

Direction [ Two-way direction

Line lengths

160 )

Cancel ] ~

e Direcia: O direcie cu doud sensuri

e Viteza: 60

7.3.3 0 Follow Along: Utilizarea Instrumentului

Gisii doud puncte pe drumurile din harta dvs. Ele nu trebuie sa aibd nici o semnificaie, dar acestea ar trebui sd fie
conectate prin drumuri i sd fie separate de o distand rezonabild:
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QIS 2.0.1-Dufor

®
=0
e
b

o)
[ =

AR 8 G Ryp & BE &m0 o [T R

BB

HSP*HA8NFN

WETESN Browser

06 Shortest path

Start

Crerion I —

Length

Stop

Time

Calculate Export | | Clear

A

%] Coordinate: 440758,6236550 Scale [1:20800 |- || @ Render EPSG:32734 (&) y

« in panoul plugin-ului facei clic pe butonul Capture Point, de langd campul Start:
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Browser
(x N =] Shortest path
Start
El
Stop
.5
Criterion [ Length :]
Length
Time
[ Calculate ] [ Export ] [ Clear ]
[ s+ Help ]

* Facei clic pe punctul de pornire ales.
* Folosii butonul Capturd Punct de 1anga campul Stop i capturai punctul final ales.

* Clic pe butonul Calculate pentru a vedea soluia:

7.3. Lesson: Analiza Reelelor 183



QGIS Training Manual, Release 2.8

[eXeXe}

QGIS 2.0.1-Dufour

S 8H8FNAN

DBRBOXR 09 2L 00D LOLHR & G

@ [y wp W ey

V=

[Siaverss IRl

B & e %

V{; 006 Layers

Ky & B E O

(.2 [Ty k2

06 Shortest path
Start

(440601,6.23795¢+06)
stop.

(452154,6.23602+06)
Criterion [ Length
Length 15.2042km
Time 0.253403h

Calculate | | Export

53 Help

Clear

8] Coordinate: |

446425,6234090 | Scale (120800 |+ 9| @ Render EPSG:32734 (@) y

734 y Follow Along: Folosirea Criteriilor

Note: Seciune dezvoltatd de Linfiniti i S Motala (Cape Peninsula University of Technology)

Addugai stratul restaurants_34S la hartd (extrdganfu-1 din harta analyis, dacd este cazul).

Deschidei tabela de atribute a stratului roads_34S 1 intrai in modul de intrare.

Adéugai o noua coloand cu numele SPEED, i atribuii-i tipul Whole number (integer) cu o lungime de 3.

In fereastra principald, activai instrumentul Select Features by Rectangle:
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: - : - Qgclis 2.0.1-Dufour - :
abgl|
[ = ]

"1+ Select Single Feature
EY Select Features by Rectangle
il Select Features by Polygon
¥i< Select Features by Freehand
{13 Select Features by Radius

QGIS 2.0.1-Dufo

BOR OS2 LHAPL AL @ 5l s BE =0 50 o BR
\' /&x L@ B & o - P

S 8HH8FN

Browser

) shorestpah
Start.

£
Stop
Criterion

Length

Time
Calculate Export | Clear
5 Help

Toggles the editing state of the current layer Coordinate: Scale 116082 [+) (Y] & Render EPSG:32734

(Pentru a selecta mai mult de un drum, inei butonul ctrl i glisai caseta de-a lungul oricdrui drum pe care dorii
sd-1 includei in selecie.)

« In tabelade atribute, selectai Aratd entitdile selectate.
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waterway aerialway barrier other_tags
183010770 | Cooper Street i "lanes"=>"...
183080638 Kerk Street i "name:al
183080642 | Swellengrebel | tertiary "lanes"=>"2"
238808188  Voortrek St... | secondary "lanes"=>"2"

238992238 Cooper Street | residential
238992244  Somerset St... | reside o
37608761 Berg residential "maxspeed”.

4937372 Voortrek St... | tertiary "lanes"=>"...

55692509 Cooper Street il it NULL

55692517 Kerk Street i "surface"=

59406669 NULL i NULL

100187237 NULL service NULL
92 | 101398165 NULL trunk NULL NULL NULL NULL "bridge"=>"... NULL
93 | 101398171 NULL trunk NULL NULL NULL NULL "maxspeed”... NULL
94 | 169449294 Rhenius residential NULL NULL NULL NULL NULL NULL
95 | 169451631 De Mist Street | residential NULL NULL NULL NULL "oneway": NULL
96 | 170968185 Bontebok St... | residential NULL NULL NULL NULL "access” . NULL
97 | 172750608 NULL service NULL NULL NULL NULL "service"=>... NULL
98 | 177153014 NULL residential NULL NULL NULL NULL NULL NULL
9g | 177153015 NULL service NULL NULL NULL NULL NULL NULL
100 177153016 Akasia residential NULL NULL NULL NULL NULL NULL
101 177153017 NULL residential NULL NULL NULL NULL NULL NULL
102 177153018 NULL residential NULL NULL NULL NULL NULL NULL

i1 Show All Features

ow Selected Fe e
&4 Show Features Visible On Map
i1 Show Edited and New Features
Column Filter >
L1 Advanced Filter (Expression) $8F

 Setai valoarea SPEED, pentru toate strazile selectate, la 60:

XX Attribute table - roads 345 :: Features total: 302, filtered: 302, selected: 11

Bl

LA
highway vaterway acrialway

183010770 | Cooper Street | residential
183080638 | Kerk Street | residential
183080642 | Swellengrebel | tertiary

238808188 | Voortrek St... | secondary
238992238 | Cooper Street | residential
238992244 | Somerset St... | residential
37608761 | Berg residential
4937372 Voortrek St... | tertiary

55692509 | Cooper Street | residential
55692517 | KerkStreet | residential
59406669 | NULL residential

barier man_made

In context, aceasta inseamni ci ai stabilit limita de vitezi de pe acele drumuri la 60 km/h.

* Selectai autostrdzile sau drumurile principale din afara zonelor urbane:
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0006 QGIS 2.0.1-Dufour

DEBRBLR 0% LS s BPORASR & e fHGe BE =6 5o i B
#.0.B. 6B /&0 BB = F W

o Layers

Va

¥, pemrrrr—

10 feature(s) selected on layer roads_34S. %] Coordinate: 447065,6234491 | Scale [1:16082 -] || & Render EPSG:32734 (&3 y

S 808FNAR

]
v @ restaurants_34s

Criterion [ Length
Length

Time
[ Calculate Export Clear

( 53 Help ]

Setai valoarea SPEED, pentru toate strdzile selectate, la 120:
inchidei tabela de atribute, salvai modificirile i ieii din modul de editare.

Bifai Vector — Graful Drumului — Setdrile pentru stratul drumului pentru a va asigura ca este configurat
aa cum s-a explicat anterior Tn aceastd lecie, dar avand valoarea pentru Speed setatd pentru cAmpul SPEED,
pe care tocmai l-ai creat.

In panoul Shortest path, facei clic pe butonul Punctul de start.

Setai punctul de plecare pe un drum secundar din Swellendam, iar punctul final pe un drum important din
cealaltd parte a oraului:
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QIS 2.0.1-Dufor
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= srowser
06 Shortest path
Start

(446970,6.23356e+06)
Stop
(449696,6.2355¢+06)

Length
Time

ST Help

0 feature(s) selected on layer roads_345.

Criterion Time B

Calculate Export | | Clear

%] Coordinate: 446558,6234092 Scale [1:14074 |+) || @ Render EPSG:32734 (@) y

« in lista derulantd Criterii din panoul Celei mai scurte cdi, selectai Lungime.

* Facei clic pe Calculate. Se va calcula traseul cu distana cea mai scurtd:

QGIS 2.0.1-Dufour

s 0
&3 |@
|8
ol |1

el
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B

LAERPLRALE & & B p & BE & p 0 d BW
= =

&

22555

sl &

El

NS 8H8YNAXs WD

(<J) Shortest path

TN rowser |

Start
(446970,6.23356e+06)

Stop
(449696,6.2355€+06)

Length 3.88100km

Time 0.0646606h

5% Help

0 feature(s) selected on layer roads_345.

ii

ik

Criterion Length 3

¥ Coordinate: 448559,6231867 Scale [1:14074 [+) & M Render EPSG:32734 @ y

Notai valorile pentru Lungime i Timp din panoul Calea cea mai scurtd.

* Schimbai Criterion pe Timp.

* Facei iardi clic pe Calculate. Se va calcula traseul cu timpul cel mai scurt:
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QGIS 2.0.1-Dufour
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06 Shortest path
Start
(446970,6.23356¢+06) s Vel
stop /
(449696,6.2355¢+06) * /) ) /
/ /I [T N
ciron \
/ AN\ Y \
Length 6.07526km IS \
Time 0.06009h [~
Calculate | | Export Clear
. /
53 Help. /
0 feature(s) selected on layer roads_345. ] Coordinate: 445133,6233451 Scale [1:14074 |+ %] & Render £PSG:32734 (@] |

Putei comuta Tnainte i inapoi intre aceste criterii, sa recalculai de fiecare dati, i sd notai schimbarile de Lungime
i Timp. Amintii-va cd ipoteza de a ajunge intr-un timp dat pentru a parcurge un traseu nu ine cont de acceleraie,
presupundnd ci deplasarea se va face, in orice moment, la limita de vitezi. Intr-o situaie reald, ai putea dori si
imparii drumurile 1n seciuni mai mici, notdnd mai degraba viteza medie sau pe cea ateptata decit limita de viteza,
pentru fiecare seciune.

In cazul in care vei face clic pe Calcul i vei intAmpina o eroare care si indice faptul ci o cale nu a putut fi gisiti,
asigurai-vi ci drumurile pe care le-ai digitizat s-au intalnit de fapt unul pe altul. In cazul in care acestea nu sunt
destul de apropiate, putei remedia acest lucru fie prin modificarea entitdilor, fie prin setarea Toleranei topologiei in
setdrile pluginului. Daci traseele vor trece unele peste altele, féra a se intersecta, folosii instrumentul de Divizare
a entitdilor pentru a “tdia” drumurile la intersecie:

R

Amintii-vd cd instrumentul Divizare entitdi funcioneaza asupra entitdilor selectate numai in modul de editare!

Ai putea afla, de asemenea, cd cea mai scurtd rutd este i cea mai rapidd, dacd este returnatd aceastd eroare.

7.3.5 In Conclusion

Acum tii cum sd utilizai pluginul Road Graph, pentru a rezolva problema celei mai scurte cii.

7.3.6 What’s Next?

Mai departe, vei vedea cum sa rulai algoritmii statisticilor spaiale asupra seturilor de date vectoriale.

7.4 Lesson: Statistici Spaiale

Note: Lecia a fost dezvoltata de Linfiniti i S Motala (Cape Peninsula University of Technology
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Statisticile spaiale va permit sa analizai i sa Tnelegei ce se intdmpld Intr-un anumit set de date. QGIS include mai
multe instrumente standard de analiza statistica, care se dovedesc utile In acest sens.

Scopul acestei lecii: De a afla cum se pot utiliza instrumentele de statistici spaiale QGIS.

7.4.1 i Follow Along: Crearea unui Set de Date de Test

In scopul de obinerii unui set de date pentru a lucra cu el, vom crea un set de puncte aleatorii.

Pentru a face acest lucru, vei avea nevoie de un set de date poligonale, care definete extinderea zonei in care dorii
sd creai punctele.

Vom folosi aria acoperita de strazi.
* Creai o noua hart alba.

* Addugai stratul dvs. roads_345, la fel ca i rasterul srtm_41_19.tif (datele de elevatie) gasite in
exercise_data/raster/SRTM/.

Note: Stratul dvs. DEM SRTM este posibil sd aiba un alt CRS decat cel al stratului drumurilor. Dacd este aa,
atunci putei reproiecta fie stratul drumurilor, fie pe cel al DEM-ului, folosind tehnicile Tnvdate mai devreme 1n

acest modul.

¢ Folosii instrumentul Convex hull(s) (disponibil in Vector — Geoprocessing Tools) pentru a genera o zona
care sd includd toate drumurile:
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Input vector layer

roads_33S

|| Use only selected features

(») Create single minimum convex hull
() Create convex hulls based on input field

| TYPE

Output shapefile
ai ifroads_hull.shp

M Add result to canvas

[ Close ] E—OK—-}

e Salvai rezultatul in exercise_data/spatial_statistics/, subdenumirea roads_hull. shp.

* Add it to the TOC (Layers list) when prompted.

Crearea de puncte aleatorii

* Crearea de puncte aleatorii In aceastd arie, prin utilizarea instrumentului Vector — Research Tools — Ran-

dom points:
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Input Boundary Layer

[ roads_hull
Sample Size

Unstratified Sampling Design (Entire layer)

(#) Use this number of points | 100 [

Stratified Sampling Design (Individual polygons)

[ Use this number of points 1

() Use this density of points  0.0001

() Use value from input field

Output Shapefile

‘random_points.shp

M Add result to canvas

[ Close ] M

* Salvai rezultatul in exercise_data/spatial_statistics/, sub denumirea
random_points.shp.

* Add it to the TOC (Layers list) when prompted:
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66606 QGIS 2.0.1-Dufour
e & &5 pe BE =052 B R
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Browser |
440211.77,6227467.12 : 456769.25,6238463.39 ] Coordinate: 446257,6235583 Scale [1:20800 |+| /| ™ Render EPSG:32734 (@) y

Eantionarea datelor

* Pentru a crea un set de eantion de date raster, va trebui sd utilizai plugin-ul Point sampling tool.
¢ Cdutai mai intdi modulul in plugin-uri, daca este necesar.
e Cdutai fraza point sampling in Plugin —> Manage and Install Plugins... apoi vei gasi plugin-ul.

e O datd ce ai activat Managerul de Plugin-uri, vei gasi instrumentul sub Plugins — Analyses — Point
sampling tool:
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OO0 Point Sampling Tool

TSN Fields | About |

Layer containing sampling points:

random_points

Layers with fields/bands to get values from:

roads_hull : NAME (polygon)
roads_hull : ONEWAY (polygon)
roads_hull : LANES (polygomn)
roads_hull : area (polygon)
roads_hull : perim (polygon)
srim_41_19 : Band 1 (raster)
Cutput point wvector layer:

h ) ) ~_ Jjrandom_samples_shp Browse

v Add created layer to the TOC

Status: _ -
Complete the input fields and press OK | Close | |

* Alegei random_points ca fiind stratul care conine punctele de prelevare, precum i rasterul SRTM ca fiind
banda din care se vor obine valorile.

* Asigurai-vd cd ai bifat “Add created layer to the TOC”.

* Salvai rezultatul in exercise_data/spatial_statistics/, sub denumirea
random_samples.shp.

Acum putei verifica datele eantion din fiierul raster in tabelul de atribute al stratului random_samples, acestea
aflaindu-se in coloana denumita srtm_41_19.tif.

Un posibil strat eantion este prezentat aici:
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Punctele eantion sunt clasificate in funcie de valorile lor, astfel cd punctele mai intunecate sunt situate la o altitu-
dine joasa.

Vei folosi acest strat eantion pentru restul exerciiilor statistice.

7.4.2 & Follow Along: Statistici de Baza

Obine statisticile de baza pentru acest strat.
* Facei clic pe elementul de meniu Vector — Analysis Tools — Basic statistics.
« In caseta de dialog care apare, specificai stratul random_samples ca i sursi.

* Asigurai-vd cd Target field este setatla srtm_41_19.t1if, care este cimpul pentru care vei calcula statis-
ticile.

* Facei clic pe Ok. Vei obine rezultate ca acesta:
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Basics statistics

Input Vector Layer

| random_samples

| | Use only selected features

Target field

| srtm_41_19

Statistics output

Parameter
Mean
StdDev
Sum
Min
Max
N
Ccv
Number of unigue values
Range
Median

Press Cirl+C to copy results to the clipboard

Walue
341.41
246.158692514
34141.0
58.0
1145.0
100.0
0.721006099744
94
1087.0
256.0

| Close | | OK |

Note: Putei copia i lipi rezultatele intr-o foaie de calcul. Datele folosesc un separator (doud puncte :).

196

Chapter 7. MOD| Analiza Vectoriala



QGIS Training Manual, Release 2.8

A | B |
1 |Mean 4439
2z |StdDev 254 4524748
3 [Sum 34390
4 |Min 34
5 |Max 1226
& |N 100
7 |CW 0.7 399597 49
& [Mumber of unique valur 91
9 |Range 1192
10 |Median 2R3

« Inchidei dialogul plugin-ului, dupi incheiere.
Pentru a Tnelege statisticile de mai sus, consultai aceastd listd cu definiii:
Media Valoarea medie (medie) valoarea reprezinta pur i simplu suma valorilor imparitd la cantitatea de valori.

StdDev Abaterea standard. Oferd o indicaie despre cét de strans sunt grupate valorile in jurul mediei. Cu cat este
mai mica deviaia standard, cu atit mai apropiata tinde sa fie media.

Sum Toate valorile adunate.

Min Valoarea minima.

Max Valoarea maxima.

N Cantitatea de eantioane/valori.

CV Covariana spaiald a setului de date.

Numarul de valori unice Numarul de valori, care sunt unice in acest set de date. Daca existd 90 de valori unice
ntr-un set de date cu N = 100, atunci cele 10 valori rdmase pot fi identice intre ele.

Intervalul Diferena dintre valorile minime i maxime.

Mediana Daci aranjai toate valorile de la cea mai mica la cea mai mare, valoarea de mijloc (sau media celor doud
valori de mijloc, in cazul in care N este un numdr par) este mediana valorilor.

.
7.4.3 ‘W Follow Along: Calculul unei Matrici a Distanelor

 Creai un strat nou, de tip punct, in aceeai proiecie ca i alte seturi de date (WGS 84 / UTM 34S).
* Intraibin modul de editare i digitizai trei puncte, undeva printre celelalte.

* Ca o alternativa, utilizai aceeai metodd de generare a punctelor aleatorii la fel ca inainte, Tnsa specificai doar
trei puncte.

 Salvai noul strat cai distance_points.shp.
Pentru a genera o matrice a distanelor folosind aceste puncte:
* Deschidei instrumentul Vector — Analysis Tools — Distance matrix.
* Selectai stratul distance_points ca i sursd, apoi stratul random_samples ca destinaie.

e Setai-1 astfel:
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Input point layer

[ distance_points

Input unique ID field
id

Target paoint layer

[ distance_points

Target unique ID field
| id
Output matrix type

() Linear (N*k x 3) distance matrix
() Standard (N x T) distance matrix

(s) Summary distance matrix (mean, std. dev., min, max)

¥ Use only the nearest (k) target points |1 @

Output distance matrix

. .. i/distance_matrix.csv Browse

| Close | | OK

e Salvai rezultatul cai distance_matrix.csv.
* Clic pe OK, pentru a genera matricea distanelor.

* Deschidei-1 intr-un program de calcul tabelar pentru a vedea rezultatele. Iatd un exemplu:
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InputID |[MEAN STDDEV MIN MAX
3 0.195448627921 0.195448627921 0.195448627921
2 0.174928758638 0.174928758638 0.174928758638
1 0.174928758638 0.174928758638 0.174928758638

7.4.4 0 Follow Along: Analiza Celui Mai Apropiat Vecin

Pentru a face o analizd a celui mai apropiat vecin:

* Facei clic pe elementul de meniu Vector — Analysis Tools — Nearest neighbor analysis.

+ in caseta de dialog care apare, specificai stratul random_samples, apoi facei clic pe OK.

» Rezultatele vor apirea in textul ferestrei de dialog, de exemplu:

Input Vector Layer

[ random_samples

Nearest neighbour statistics

Parameter

Value

Observed mean distance
Expected mean distance
Nearest neighbour index
N

Z-Score

2690.47429422
2765.6230938
0.972827533967
100
-0.519828321726

Press Ctrl+C to copy results to the clipboard

Note: Putei copia i lipi rezultatele Intr-o foaie de calcul.

Datele folosesc un separator (doud puncte :).
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7.4.5 0 Follow Along: Coordonatele Medii

Pentru a obine coordonatele medii ale unui set de date:
¢ Clic pe elementul de meniu Vector — Analysis Tools — Mean coordinate(s).

« In caseta de dialog care apare, specificai stratul random_samples ca i intrare, dar lisai alegerile opionale
neschimbate.

* Specificai stratul de ieire mean_coords. shp.
* Clic pe OK
e Adaugai stratul la Lista straturilor, atunci cand vi se cere.
Haidei sa-1 compardam cu coordonatele centrale ale poligonului care a fost folosit pentru a crea eantionul aleator.
* Facei clic pe elementul de meniu Vector — Geometry Tools — Polygon centroids menu item.
« In caseta de dialog care apare, selectai stratul roads_hull ca intrare.
¢ Salvai rezultatul cai center_point.
* Addugai-1 in Lista straturilor, atunci cand vi se cere.

Dupad cum putei vedea din exemplul de mai jos, coordonatele medii i centrul zonei de studiu (in portocaliu) nu
coincid in mod necesar:

066 QGls
DEBRBORI NS LALAAPLRIALS & @By ke BE & 30 T BY
4./ BB r s "E3ssa9% @8
00 Layers |
Vol
"
@ >
]
ﬁ, : ™ ' roads 335
W > ¥ smaras
@
@
@
%
Von
i
N Growser |
Jugin update available [§5] Coordinate: Scale (1:174,204 |+ (3] @ Render £75G:32733 (@[]

7.4.6 0 Follow Along: Histogramele de tip Imagine
Histograma unui set de date aratd distribuia valorilor sale. Cel mai simplu mod de a demonstra acest lucru in
QGIS este prin histograma imaginii, disponibild in dialogul Layer Properties al oricarui strat de imagine.

o in Lista straturilor facei clic-dreapta pe stratul SRTM DEM.

* Selectai Proprietdi.

* Alegei fila Histogram. Poate fi necesar sa facei clic pe butonul Compute Histogram pentru a genera graficul.
Vei vedea un grafic care descrie frecvena valorilor din imagine.
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* O putei exporta ca o imagine:

000 Layer Properties - srtm_41 19 | Histogram

% General

% Style Raster Histogram

| Tran sparency 1

B Pyramids |

/= Histogram 1

ri Metadata

Frequency
w
(=1
o
(=]
1

2,000 4
1,000 =
1 p Ty
T i I"'l
J / W
e A WSS IRV S
o JIL eedl L
: T . T T : T T T T : T T T T : T )
0 500 1,000 1,500
Pixel Value
B Band 1
Set min/max style for | Band 1 +| Minjo B Max[004.11 < | @ Prefs/Actions . B
| Restore Default Style | | Save As Default | Load Style ... | Save Style ... |
| Help | | Apply | | cancel | | OK |

* Selectand fila Metadatelor, putei vedea informaii mai detaliate in interiorul casetei Properties.

Valoarea medie este 332 . 8, iar valoarea maxima este 1699! Dar aceste valori nu apar pe histograma. Oare de
ce? Din cauzd cd sunt atat de puine, comparativ cu abundena de pixeli cu valori sub medie. Acesta este motivul
pentru care histograma se extinde mult spre dreapta, chiar daca nu este vizibild linia roie care marcheaza valori de
frecvend mai mari de 250.

Prin urmare, reinei cd o histograma va arati distribuia valorilor, dar nu toate valorile sunt in mod necesar vizibile
pe grafic.

* (Acum putei inchide Stratul Proprietdilor.)

7.4.7 ‘} Follow Along: Interpolarea Spaiala

Sa presupunem ca avei o colecie de puncte de eantionare din care ai dori sd extrapolai datele. De exemplu, ai
putea avea acces la setul de date random_samples pe care 1-am creat mai devreme, i s va facei o idee despre cum
ar ardta terenul.

Pentru a Incepe, utilizai instrumentul Grid (Interpolation), prin efectuarea unui clic pe elementul de meniu Raster
— Analysis — Grid (Interpolation).

e in campul Input file field, selectai random_samples.
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* Bifai caseta Z Field, apoi selectai cimpul srtm_41_19.

e Setai locaia Fiierului de ieire laexercise_data/spatial_statistics/interpolation.tif.
* Bifai caseta Algorithm, apoi selectai Inverse distance to a power.

e Setai Power la 5.0 i Smoothing la 2 . 0. Lasai celelalte valori aa cum sunt.

* Bifati caseta Load into canvas when finished, apoi facei clic pe OK.

* Cand ai terminat, facei clic pe OK, 1n dialogul care spune cd Procesul s—a incheiat, facei clic pe
OK, in dialogul care aratd informaia returnatd (daca aceasta apare), i in final facei clic pe Close 1n dialogul
de (Interpolare) Grild.

Iatd o comparaie a setului de date original (stdnga) cu cel construit din eantionul nostru de puncte (dreapta). Al
dvs. poate sa arate diferit, din cauza naturii aleatorii a locaiei punctelor de eantionare.

Dupa cum putei vedea, un eantion compus din 100 puncte nu este cu adevérat suficient pentru a obine o imagine
detaliatd a terenului. El oferd doar o idee foarte generala, care, 1nsd, poate fi Tneldtoare. De exemplu, Tn imaginea
de mai sus, nu este clar dacd existd un munte masiv, neintrerupt, intinzandu-se de la est la vest; mai degraba,
imaginea pare sd arate o vale, cu varfuri inalte la vest. Folosind doar inspecia vizuald, observdm ca setul de date
eantion nu este reprezentativ pentru teren.

748 W Try Yourself

* Utilizai procedeele prezentate mai sus pentru a crea un nou set de 1000 de puncte aleatorii.
* Folosii aceste puncte pentru a eantiona DEM-ul original.
* Aplicai instrumentul de (Interpolare) Grild pe acest nou set de date, ca mai sus.

¢ Setai numele fiierului de ieire la interpolation_1000.tif, avand Power i Smoothing setate la 5.0
irespectiv 2. 0.

Rezultatele (in funcie de poziionarea punctelor aleatorii) va arata mai mult, sau mai puin, ca aceasta:
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Bordura din jurul stratului roads_hull (care reprezintd limita punctelor aleatorii de eantionare), explicd lipsa brusca
a detaliilor dincolo de marginile sale. Aceasta este o reprezentare a terenului mult mai bund, ca urmare a ridicatei
densitdi de puncte eantion.

Aici este un exemplu despre cum arati cu 10 000 de puncte eantion:

Note: Nu se recomanda sd incercai cu 10 000 de puncte de eantionare dacd nu lucrai pe un computer rapid,
deoarece marimea setului de date eantion determind timpul de procesare.
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i 9
7.4.9 - Follow Along: Instrumente Adiionale de Analiza Spaiala

Iniial, un proiect separat i apoi accesibil sub forma de plugin, soft-ul SEXTANTE a fost addugat la QGIS ca o
funcie de bazi incepand cu versiunea 2.0. il putei gisi intr-un nou meniu din QGIS, sub numele Processing,
care oferd un bogat set de instrumente de analiza spaiald, aldturi de diverse plugin-uri, toate fiind accesibile din
interiorul unei singure interfee.

* Activai acest set de instrumente, prin accesarea elementului de meniu Processing — Toolbox menu entry.
Setul de instrumente aratd astfel:

SEXTANTE Toolbox (3]

Recently used algorithms

a® GDAL [11 geoalgorithms]

+ GRASS commands [151 geoalgorithms]

% Generic algorithm provider [1 geoalgorithms]

#° LASTools (Tools for LiDAR data) [2 geoalgorithms]
# MMQGIS (Vector and table tools) [7 geoalgorithms]
& Modeler [0 geoalgorithms]

€D orfeo Toolbox (Image analysis) [54 geoalgorithms]
@ R scripts [8 geoalgorithms]

& SAGA [277 geoalgorithms]

¥ SEXTANTE geoalgorithms [4 geoalgorithms)

B scripts [0 geoalgorithms]

d» fTools (Vector analysis) [28 geoalgorithms]

¥ ¥ ¥V ¥ ¥V ¥V ¥V ¥V ¥ ¥V VY W¥CTW

il vei vedea, probabil, andocat Tn QGIS, 1n dreapta hérii. Reinei cd instrumentele enumerate aici sunt link-uri cétre
instrumente reale. Unele dintre ele reprezintd algoritmi proprii SEXTANTE, iar altele reprezintd trimiteri cdtre
instrumente accesate din aplicaii externe, cum ar fi GRASS, SAGA sau Orfeo Toolbox. Aceste aplicaii externe
sunt instalate o data cu QGIS, astfel ca suntei deja In masura sd facei uz de ele. in cazul in care trebuie si schimbai
configuraia instrumentelor Processing sau cind, de exemplu, trebuie sa trecei la o noud versiune a uneia dintre
aplicaiile externe, putei accesa setdrile sale din Processing — Options and configurations.

i
7.4.10 - Follow Along: Analiza Modelului de Puncte Spaiale

Pentru o indicaie simpla a distribuiei spaiale a punctelor in setul de date random_samples, putem folosi instru-
mentul Spatial Point Pattern Analysis din SAGA, prin intermediul Instrumentarului Processing pe care tocmai
I-ai deschis.

o In Processing Toolbox, ciutai instrumentul Spatial Point Pattern Analysis.

* Dublu-clic pe el pentru a-i deschide dialogul.
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Instalarea SAGA

Note: Dacd SAGA nu este instalat pe sistemul dvs., dialogul plugin-ului va va informa cd dependena lipsete.
Daci nu va aflai Tn acest caz, putei sari peste aceti pai.

Pe Windows

Inclus in materialele dvs. de curs, vei gisi programul de instalare al aplicaiei SAGA pentru Windows.

* Pornii programul i urmai instruciunile sale pentru a instala SAGA pe sistemul dvs. Windows. Notai calea
de instalare!

O dati ce ai instalat SAGA, va trebui sd specificai calea sa de instalare Tn SEXTANTE.
* Facei clic pe elementul de meniu Analysis — SAGA options and configuration.
+ in caseta de dialog care apare, expandai elementul SAGA, apoi ciutai folderul SAGA. Valoarea sa va fi alba.

« In acest spaiu, introducei calea 1n care ai instalat SAGA.

Pe Ubuntu
» Cautai SAGA GIS in Software Center, sau introducei fraza sudo apt—-get install saga-gis in
terminalul dvs. (Este posibil sa trebuiascd mai Intii sa addugai un depozit SAGA la sursele dvs.)

* QGIS va gisi SAGA automat, dei ar putea fi necesar sd repornii QGIS in cazul in care nu funcioneazi
imediat.

Pe Mac

Utilizatorii Homebrew pot instala SAGA cu aceastd comanda:
* brew install saga-core
Dacd nu utilizai Homebrew, va rugdm sd urmai instruciunile de aici:

http://sourceforge.net/apps/trac/saga-gis/wiki/Compiling%20S AGA %200n%20Mac%200S %20X

Dupa instalare

Acum, ci ai instalat i configurat SAGA, funciile sale vor deveni accesibile pentru dvs.

Folosirea SAGA

* Deschidei fereastra de dialog SAGA.
* SAGA produce trei ieiri, aa cd va fi nevoie de trei cdi de ieire.

 Salvai aceste trei ieiri In exercise_data/spatial_statistics/, folosind orice nume de fiier pe
care 1l vei considera adecvat.
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& Spatial Point Pattern Analysis

Paoinks
random_samples

Yerkex Distance [Degree]
o

Mean Centre

=nksfexercise_data/spatial_statistics/sppa_mean_center.shp

Standard Distance

wcurnentsexercise_data)spatial_statisticsfsppa_std_dist,shp

Bounding Bo

Documents/exercise_data)spatial_statistics/sppa_bbox, shp

Cancel

Ieirea va arata astfel (simbolistica a fost schimbatd pentru acest exemplu):
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Punctul rou reprezinta centrul mediei; cercul mare este distana standard, care ofera indicaii despre cat de strins
sunt distribuite punctele 1n jurul centrului mediei; iar dreptunghiul reprezinta caseta de Incadrare, care descrie cel
mai mic dreptunghi posibil care include toate punctele.

.
7.411 % Follow Along: Analiza Distanei Minime
De multe ori, ieirea unui algoritm nu va fi un fiier shape, ci mai degraba un tabel care rezuma proprietaile statistice
ale un set de date. Un astfel de exemplu este instrumentul Minimum Distance Analysis.

» Gasii acest instrument 1n Processing Toolbox ca Analiza Distanei Minime.
Nu este nevoie de nici o altd intrare, in afard de specificarea setului vectorial de date de tip punct, de analizat.

¢ Alegei setul de date random_points.

* Facei clic pe:guilabel:OK. La finalizare, un tabel DBF va aparea in Lista straturilor.

* Selectai-1, apoi deschidei tabelul de atribute. Dei cifrele pot varia, rezultatele vor fi in acest format:
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7.4.12 In Conclusion

0
[
&
3
n

MAME YALLE
Mean Average 2E23.45817848
Minirmurm 424.0860061
Mazximurn QF73.3R2E0512
Skandard Deviation 1662, 40681133
Duplicates 1]

QGIS oferd multe posibilitdi de analizd a proprietdilor statistice spaiale pentru seturile de date.

7.4.13 What’s Next?

Acum, cd am acoperit analiza vectoriald, de ce sa nu vedem i ce se poate face cu rasterele? Asta e ceea ce vom

face in modulul urmator!
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CHAPTER 8

Module: Rastere

Am folosit rastere pentru digitizarea anterioara, dar datele raster pot fi folosite, de asemenea, i In mod direct. in
acest modul, vei vedea cum se face acest lucru in QGIS.

8.1 Lesson: Lucrul cu Datele Raster

Datele raster sunt foarte diferite de datele vectoriale. Datele vectoriale au entitai discrete construite din verteci,
uneori conectai cu linii i/sau cu zone. Datele raster, Tn schimb, sunt similare imaginilor. Dei pot prezenta diverse
proprietdi despre obiectele din lumea reald, In datele raster nu Intdlnim obiecte separate; mai degrabd, acestea sunt
reprezentate folosind pixeli de diferite valori, corespunzdtoare unor culori diverse.

In timpul acestui modul vei utiliza datele raster pentru a suplimenta analiza GIS existenti.

Scopul acestei lecii: De a afla cum se poate lucra cu datele raster n mediul QGIS.

-
8.1.1 . 4 Follow Along: incarcarea Datelor Raster

* Open your analysis.qggs map (which you should have created and saved during the previous module).
* Dezactivai toate straturile, cu excepia straturilor solution i important_roads.

* Clic pe butonul Incdrcare Strat Raster:
5
The Load Raster Layer dialog will open. The data for this project is in exercise_data/raster.

* Either load them all in separately, or hold down ctr1 and click on all four of them in turn, then open them
at the same time.

The first thing you’ll notice is that nothing seems to be happening in your map. Are the rasters not loading? Well,
there they are in the Layers list, so obviously they did load. The problem is that they’re not in the same projection.
Luckily, we’ve already seen what to do in this situation.

* Selectai Project —> Project Properties din meniu:

¢ Selectai fila CRS, din meniu:

 Activai reproiectarea “din zbor”.

* Setai-l la aceeai proiecie ca i restul datelor dvs. (WGS 84 / UTM zone 33S).
* Clic pe OK

Rasterele ar trebui sd se potriveascd bine:
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Le avem aici - patru fotografii aeriene care acopera zona intregului nostru studiu.

8.1.2 ﬂ Follow Along: Crearea unui Raster Virtual

Now as you can see from this, your solution layer lies across all four photographs. What this means is that you’re
going to have to work with four rasters all the time. That’s not ideal; it would be better to have one file for one
(composite) image, right?

Luckily, QGIS allows you to do exactly this, and without needing to actually create a new raster file, which could
take up a lot of space. Instead, you can create a Virtual Raster. This is also often called a Catalog, which explains
its function. It’s not really a new raster. Rather, it’s a way to organize your existing rasters into one catalog: one
file for easy access.

Pentru a face un catalog:
* Facei clic pe elementul de meniu Raster — Miscellaneous — Build Virtual Raster (Catalog).
* In the dialog that appears, check the box next to Use visible raster layers for input.
e Introducei exercise_data/residential_development ca locaie de ieire.
¢ Introducei aerial_photos.vrt canume de fiier.

* Bifati caseta Incdrcare in canevas dupd finalizare.
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Notice the text field below. What this dialog is actually doing is that it’s writing that text for you. It’s a long
command that QGIS is going to run.

Note: ‘ Keep in mind that the command text is editable, so you can customize the command further if
preferred. Search online for the initial command (in this case, gdalbuildvrt) for help on the syntax.

¢ Clic pe OK, pentru a rula comanda.

8.0 6 Build Virtual Raster (Catalog)

[V Use visible raster layers for input
Choose input directory instead of files

Input files Select...

QOutput file Iaerial _photos.vrt | Select...

|| Resolution Average

| | Source No Data 0
| | Separate

|| Allow projection difference

[V Load into canvas when finished
?dalbuildwt

fQGIS-
Documentation/source/docs/training_manual/exercis
e_data/residential_development/aerial_photos.vrt

| Help | | Close | g_ﬁ_q

Este posibil sa dureze un timp pentru a finaliza. Cand este gata, acest lucru va fi indicat de o casetd de mesaje.
* Clic pe OK, pentru a indepérta mesajul.

* Click Close on the Build Virtual Raster (Catalog) dialog. (Don’t click OK again, otherwise it’s going to
start running that command again.)
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* Acum putei elimina cele patru straturi originale din Lista straturillor.

* If necessary, click and drag the new aerial_photos raster catalog layer to the bottom of the Layers list so
that the other activated layers become visible.

8.1.3 v Transformarea Datelot Raster

The above methods allow you to virtually merge datasets using a catalog, and to reproject them “on the fly”.
However, if you are setting up data that you’ll be using for quite a while, it may be more efficient to create new
rasters that are already merged and reprojected. This improves performance while using the rasters in a map, but
it may take some time to set up initially.

Reproiectare rasterelor

* Facei clic pe elementul de meniu Raster — Projections — Warp (Reproject).

Note that this tool features a handy batch option for reprojecting the contents of whole directories. You can also
reproject virtual rasters (catalogs), as well as enabling a multithreaded processing mode.
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0.0.6 Warp (Reproject}

[ | Batch mode (for processing whole directory)

Input file |

Output file |

(¥ Source SRS 'ESPG:7030

|| Target SRS

| | Resampling method

[ | No data values

[ | Mask layer

[ | Memory used for caching 20MB
|| Resize

Width 3000 Height 3000

[ | Use multithreaded warping implementation

[+ Load into canvas when finished

alwarp -s_srs ESPG 7030
exercise_datalresidential_development/aerial_photos.vrt

[ Close ] “

imbinarea rastererelor

* Facei clic pe elementul de meniu Raster — Miscellaneous — Merge.

You can choose to process entire directories instead of single files, giving you a very useful built-in batch process-
ing capability. You can specify a virtual raster as input file, too, and all of the rasters that it consists of will be
processed.

You can also add your own command line options using the Creation Options checkbox and list. This only applies
if you have knowledge of the GDAL library’s operation.
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|| Choose input directory instead of files

Input files | Select...

Output file | Select...

| No data value 0

|| Layer stack
|| Use intersected extent
|| Grab pseudocolor table from the first image

| | Creation Options
Profile | Default

MName

[V Load into canvas when finished

gdal_merge.py
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8.1.4 In Conclusion

QGIS face mai uoard includerea datelor raster In proiectele existente.

8.1.5 What’s Next?

Next, we’ll use raster data that isn’t aerial imagery, and see how symbolization is useful in the case of rasters as
well.

8.2 Lesson: Schimbarea Simbologiei Raster

Not all raster data consists of aerial photographs. There are many other forms of raster data, and in many of those
cases, it’s essential to symbolize the data properly so that it becomes properly visible and useful.

Scopul acestei lecii: De a schimba simbolistica pentru un strat raster.

8.2.1 i Try Yourself

« Incepei cu harta actuali, care ar fi trebuit s fie creatd in timpul exerciiului precedent: analysis.qgs.
¢ Folosii butonul Add Raster Layer pentru a incarca noul set de date.

o Incircai setul de date srtm_41_19.ti £, de sub directorul exercise_data/raster/SRTM/.

e O datd ce apare in Lista straturilor, redenumii-1 DEM.

* Focusai pe extinderea acestui strat prin clic-dreapta pe el in Lista Straturilor, apoi selectai Zoom to Layer
Extent.

This dataset is a Digital Elevation Model (DEM). It’s a map of the elevation (altitude) of the terrain, allowing us
to see where the mountains and valleys are, for example.

Once it’s loaded, you’ll notice that it’s a basic stretched grayscale representation of the DEM. It’s seen here with
the vector layers on top:
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QGIS has automatically applied a stretch to the image for visualization purposes, and we will learn more about
how this works as we continue.

8.2.2 e Follow Along: Schimbarea Simbologiei Straturilor Raster

* Open the Layer Properties dialog for the SRTM layer by right-clicking on the layer in the Layer tree and
selecting Properties option.

* Mergei la fila Stil.
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Layer Properties — srtm_41 19 | Style

8.0.6

Ceneral ¥ Band rendering

Render type | Singleband gray

| Transparency

Gray band | Band 1 (Gray) ¢'| Load min/max values
BB Pyramids . r . ™ Cumulative N
Color gradient | Black to white i@ e p— @ - %
-] Histogram Min 0
| | () Min / max
@) Metadata Max [1004.11 | Mean +/ 9
_ 1O S [1.00 |
Contrast [ Stretch to MinMax 5 standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

¥ Color rendering

| Load |

Blending mode | Normal

Brightness

Saturation

Hue || Colorize

¥ Resampling

—C—— ()

—C 0 |

Contrast = j———— DLSJ

Grayscale | Off ]

Strength .

Zoomed: in | Nearest neiahbour

+| out [ Nearest neiahbour  *| Oversamolina [2.00 |[]

| Restore Default Style

Save As Default

Load Style ... | |

Save Style ... |

| Help | | Apply |

[ Cancel |

These are the current settings that QGIS applied for us by default. Its just one way to look at a DEM, so lets

explore some others.

 Schimbai Tipul Randdrii pe Singleband pseudocolor, i folosii opiunile implicite prezentate.

* Click the Classify button to generate a new color classification, and click OK to apply this classification to

the DEM.

8.2. Lesson: Schimbarea Simbologiei Raster
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Layer Properties — srtm_41 19 | Style

¥ Band rendering

Render type I Singleband pseudocolor

| Transparency

Band | Band 1 (Gray)
Color interpolation | Linear =

[®][=][=][=][=] [

BB Pyramids

I Histogram

(l Metadata Value Color | Label
o.000000 | 0.000000
251.027... 251.027500
502.055... 502.055000
753.082 753.082500

1004.11... [ 1004.110000

[ clip

Generate new color map

[ | 1 Spectral :] [l Invert

Mode | Continuous 4| Classes 5 -
Min [0 | Max [1004.11 |
[ Classify ]

Min / max origin:

Estimated cumulative cut of full extent.

Load min/max values

@Cumulative @ - @ %

count cut
() Min / max
O ::::z;g_deviation S @
' Extent ' Accuracy
(¢) Full ‘ (s) Estimate (faster)
() Current () Actual (slower)

Load

| Restore Default Style | |

Save As Default ||

Load Style ... | | Save Style ... |

| Help | | Apply |

Vei vedea un raster care arati in felul urmator:

[Caneel | (00
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Acesta este un mod interesant de a privi DEM-ul, dar poate ci nu dorim si-1 simbolizdm folosind aceste culori.

* Deschidei iarai dialogul Layer Properties.
* Schimbai Tipul Randdrii inapoi pe Singleband gray.
* Facei clic pe Ok pentru a aplica aceste setdri rasterului.

Vei vedea acum un dreptunghi complet gri, care nu este foarte util.
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This is because we have lost the default settings which “stretch” the color values to show them contrast.

Let’s tell QGIS to again “stretch” the color values based on the range of data in the DEM. This will make QGIS
use all of the available colors (in Grayscale, this is black, white and all shades of gray in between).

* Specificai valorile Min i Max aa cum se arata mai jos.

* Setai valoarea Contrast enhancement pe Stretch To MinMax:
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8.0.6

Layer Properties — srtm_41 19 | Style

S

General ¥ Band rendering

Render type | Singleband gray

| Transparency

Gray band | Band 1 (Gray) ¢'| Load min/max values
BB Pyramids . r . ™ Cumulative _ N
Color gradient | Black to white @ e p— @ %
[E Histogram Min [-32768 | | -
() Min [ max
(i) Metadata Max [32767 | e 1/ e
~ Mean +/-
O "
Contrast [Stretch to MinMax ¢] standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

¥ Color rendering

| Load |

Blending mode | Normal

Brightness

Saturation

Hue || Colorize

¥ Resampling

—C—[0 |

—C 0 |

Contrast = j———— DLSJ
Grayscale | off ¢|

Strength .

Zoomed: in | Nearest neiahbour

+| out [ Nearest neiahbour  *| Oversamolina [2.00 |[]

| Restore Default Style

Save As Default

Load Style ...

Save Style ... |

| Help | | Apply |

[Cancel | (00

But what are the minimum and maximum values that should be used for the stretch? The ones that are currently
under Min and Max values are the same values that just gave us a gray rectangle before. Instead, we should be
using the minimum and maximum values that are actually in the image, right? Fortunately, you can determine
those values easily by loading the minimum and maximum values of the raster.

* Sub Load min / max values, selectai opiuna Min / Max.

* Clic pe butonul fncdrcare:

Reinei ca Valorile personalizate min / max s-au schimbat, pentru a reflecta valorile reale din DEM-ul nostru:
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Layer Properties — srtm_41 19 | Style

¥ Band rendering

Render type | Singleband gray :]
| Transparency - 3 :
— Gray band [ Band 1 (Gray) :] Load min/max values
BB Pyramids . r . ™ Cumulative N
Color gradient | Black to white 3 1O e p— @ - %
-] Histogram Min 0
| | (+) Min / max
€ Metadata Max [1699 | Mean +/ @
_ O S [1.00 ]
Contrast [ Stretch to MinMax O standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

Load

¥ Color rendering

Blending mode | Normal &)
Brightness —_—— EI @ Contrast —————( F———— D [§]
Saturation —— — EI@ Grayscale | Off ™

Strength L 100% .

Hue || Colorize

¥ Resampling

Zoomed: in | Nearest neiahbour  * | out | Nearest neiahbour | Oversamolina 12.00 |[%|

| Restore Default Style | | Save As Default || Load Style ... | | Save Style ... |

(s ) [ Avoy | (Caneel | (00

* Facei clic pe Ok pentru a aplica aceste setari imaginii.

You’ll now see that the values of the raster are again properly displayed, with the darker colors representing valleys

and the lighter ones, mountains:
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Dar nu exista o modalitate mai buna sau mai uoara?

Yes, there is. Now that you understand what needs to be done, you’ll be glad to know that there’s a tool for doing
all of this easily.

¢ Scoatei DEM-ul curent din Lista straturilor.
« Incircai rasterul din nou, redenumindu-1 DEM, ca mai inainte. Este, din nou, un dreptunghi gri...

* Activai instrumentul de care vei avea nevoie View — Toolbars — Raster. Aceste pictograme vor apdrea in
interfad:

l'h b ?’ﬁf‘ ) "“} n o @ &

The third button from the left Local Histogram Stretch will automatically stretch the minimum and maximum
values to give you the best contrast in the local area that you’re zoomed into. It’s useful for large datasets. The
button on the left Local Cumulative Cut Stretch ... will stretch the minimum and maximum values to constant
values across the whole image.

¢ Click the fourth button from the left (Stretch Histogram to Full Dataset). You’ll see the data is now correctly
represented as before.

You can try the other buttons in this toolbar and see how they alter the stretch of the image when zoomed in to
local areas or when fully zoomed out.
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8.2.3 In Conclusion

These are only the basic functions to get you started with raster symbology. QGIS also allows you many other
options, such as symbolizing a layer using standard deviations, or representing different bands with different colors
in a multispectral image.

8.2.4 Referina

Setul de date SRTM a fost obinut de la http://srtm.csi.cgiar.org/

8.2.5 What’s Next?

Acum, cd putem vedea datele noastre afiate corect, sa investigdm modul in care putem analiza mai departe.

8.3

Lesson: Analiza Terenului

Certain types of rasters allow you to gain more insight into the terrain that they represent. Digital Elevation Models
(DEMs) are particularly useful in this regard. In this lesson you will use terrain analysis tools to find out more
about the study area for the proposed residential development from earlier.

Scopul acestei lecii: De a utiliza instrumentele de analizd a terenului pentru a extrage mai multe informaii despre

teren.

8.3.1 v Follow Along: Calculul Umbrei Versantilor

The DEM you have on your map right now does show you the elevation of the terrain, but it can sometimes seem
a little abstract. It contains all the 3D information about the terrain that you need, but it doesn’t look like a 3D
object. To get a better look at the terrain, it is possible to calculate a hillshade, which is a raster that maps the
terrain using light and shadow to create a 3D-looking image.

Pentru a lucra cu DEM-uri, ar trebui sa utilizai instrumentele de analiza all-in-one DEM (Terrain models) din
QGIS.

Facei clic pe elementul de meniu Raster — Analysis — DEM (Terrain models).

In caseta de dialog care apare, asigurai-vi ci Fiierul de intrare este stratul DEM.

Setai Fiierul de ieirecahillshade.tif,Indirectorul exercise_data/residential_development/.
De asemenea, asigurai-va ca pentru opiunea Mode s-a ales Hillshade.

Bifati caseta de langd Load into canvas when finished.

Putei lasa toate celelalte opiuni neschimbate.

Clic pe OK, pentru a genera umbra versanilor.

Atunci cand vi se spune ca prelucrarea este finalizatd, facei clic pe OK, pentru inchiderea mesajului.

Facei clic pe Close din dialogul principal al DEM (Terrain models).

Avei acum un nou strat denumit hillshade, care arata astfel:
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—

ffi:f"'""_rf

That looks nice and 3D, but can we improve on this? On its own, the hillshade looks like a plaster cast. Can’t
we use it together with our other, more colorful rasters somehow? Of course we can, by using the hillshade as an
overlay.

8.3.2 ‘} Follow Along: Folosirea Umbrei Versanilor pentru Suprapunere

Umbra versanilor poate furniza informaii foarte utile despre lumina solard, la un moment dat al zilei. Ea poate
fi, de asemenea, utilizata in scopuri estetice, pentru a face harta sd arate mai bine. Cheia pentru acest lucru este
setarea reliefului de a fi in cea mai mare parte transparent.

Schimbarea simbologiei DEM-ului original pentru utilizarea schemei guilabel: Pseudocolor, ca i in exerciiul
anterior.

Ascundei toate straturile, cu excepia straturilor DEM i hillshade.

Efectuai clic pe DEM i glisai-1 sub stratul hillshade din Lista straturilor.

Set the hillshade layer to be transparent by opening its Layer Properties and go to the Transparency tab.
Setai Transparena globald la 50%:

Clic OK in dialogul Layer Properties. Vei obine un rezultat ca aceasta:

8.3. Lesson: Analiza Terenului 225



QGIS Training Manual, Release 2.8

» Switch the hillshade layer off and back on in the Layers list to see the difference it makes.

Using a hillshade in this way, it’s possible to enhance the topography of the landscape. If the effect doesn’t seem
strong enough to you, you can change the transparency of the hillshade layer; but of course, the brighter the
hillshade becomes, the dimmer the colors behind it will be. You will need to find a balance that works for you.

Amintii-vd sa salvai harta, dupa ce ai definitivat.

Note:  For the next two exercises, please use a new map. Load only the DEM raster dataset into it
(exercise_data/raster/SRTM/srtm_41_19.tif). This is to simplify matters while you’re working

with the raster analysis tools. Save the map as exercise_data/raster_analysis.ggs.

8.3.3 0 Follow Along: Calculul Pantei

In cazul unui teren, este util sd-i cunoatei panta. Daci, de exemplu, dorii sd construii nite case pe un teren, atunci
este necesar ca un teren sa fie relativ plat.

Pentru a face acest lucru, trebuie sa folosii modul Slope al instrumentului DEM (Terrain models).
¢ Deschidei instrumentul ca i Tnainte.

* Selectai Slope pentru opiunea Mode:
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Elevation layer DEM -
Output layer klopmentﬁslope.tiﬂ]
Output format GeoTIFF =
Z factor 1.0

[ Add result to project

Cancel | [ OK

 Setai locaia pentru salvare exercise_data/residential_development/slope.tif
* Bifai caseta Load into canvas....

* Click OK and close the dialogs when processing is complete, and click Close to close the dialog. You’ll see
a new raster loaded into your map.

* With the new raster selected in the Layers list, click the Stretch Histogram to Full Dataset button. Now
you’ll see the slope of the terrain, with black pixels being flat terrain and white pixels, steep terrain:

8.34 Try Yourself Calculai aspectul
The aspect of terrain refers to the direction it’s facing in. Since this study is taking place in the Southern Hemi-
sphere, properties should ideally be built on a north-facing slope so that they can remain in the sunlight.

* Use the Aspect mode of the DEM (Terain models) tool to calculate the aspect of the terrain.

Verificai-va rezultatele
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8.3.5 vj Follow Along: Folosirea Calculatorului Raster

Think back to the estate agent problem, which we last addressed in the Vector Analysis lesson. Let’s imagine
that the buyers now wish to purchase a building and build a smaller cottage on the property. In the Southern
Hemisphere, we know that an ideal plot for development needs to have areas on it that are north-facing, and with
a slope of less than five degrees. But if the slope is less than 2 degrees, then the aspect doesn’t matter.

Fortunately, you already have rasters showing you the slope as well as the aspect, but you have no way of knowing
where both conditions are satisfied at once. How could this analysis be done?

Raspunsul se afld cu ajutorul: Calculatorului raster.
* Facei clic pe Raster > Raster calculator... pentru a deschide acest instrument.

» To make use of the aspect dataset, double-click on the item aspect@ [ in the Raster bands list on the left. It
will appear in the Raster calculator expression text field below.

North is at 0 (zero) degrees, so for the terrain to face north, its aspect needs to be greater than 270 degrees and less
than 90 degrees.

e In campul Expresiei calculatorului raster, introducei:

aspect@l <= 90 OR aspectQRl >= 270
¢ Setai cafiierul de ieire aspect_north.tif dindirectorul exercise_data/residential_development/.
* Asigurai-va ci este selectatd caseta Add result to project.

* Facei clic pe Ok pentru a incepe procesarea.

0080 Raster calculator
Raster bands Result layer
"aspect@1" Output layer Ircise_datafreside ntial_developmentfaspect_north | |Z|
"aspect_north@1"
':ggﬁg:nl | Current layer extent |
X min 969491.27540 (2] XMax 1038119.77313 ()
¥ min |6196103.34085 ||:f]] Y max 6250206.99556 |||
Columns 837 [*] Rows 661 (4]
Output format | GeoTIFF ol
(W] Add result to project
Operators
L+ Jr ° | | sat || sn || f [ aees || |
[ - I | | s || @in || tn || aa || ) |
[ = JL = JL = JlL = J| = |J[ AD || OR |
Raster calculator expression
aspect@1 <= 90 OR aspect@1 =270
Expression valid [ Cancel | [ OK |
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Rezultatul va fi acesta:

8.3.6 Try Yourself

Acum, ca ai definitivat aspectul, crea doua noi analize separate, ale stratului DEM.
* Prima va fi de a identifica toate zonele unde panta este mai mica sau egala cu 2 grade.
* A doua este similard, dar panta trebuie sa fie mai micd sau egald cu 5 grade.

e Salvai-le sub exercise_data/residential_development/ ca slope_lte2.tif i
slope_lteb5.tif.

Verificai-vd rezultatele

8.3.7 Follow Along: Combinarea Rezultatelor Analizei Raster

Acum avei trei noi Analize Raster ale stratului DEM:
* aspect_north: terenul orientat spre nord
* slope_lte2: panta este la, sau sub, 2 grade
e slope_lte5: panta este la, sau sub, 5 grade

Where the conditions of these layers are met, they are equal to 1. Elsewhere, they are equal to 0. Therefore, if
you multiply one of these rasters by another one, you will get the areas where both of them are equal to 1.
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The conditions to be met are: at or below 5 degrees of slope, the terrain must face north; but at or below 2 degrees
of slope, the direction that the terrain faces in does not matter.

Therefore, you need to find areas where the slope is at or below 5 degrees AND the terrain is facing north; OR the
slope is at or below 2 degrees. Such terrain would be suitable for development.

Pentru a calcula zonele care Indeplinesc aceste criterii:
* Deschidei iardi Calculatorul raster.

* Folosii Raster bands, butoanelor Operatorilor, 1 tastatura dvs. pentru a construi aceastd expresie din zona
de text a Calculatorului de expresii raster:

( aspect_north@l = 1 AND slope_lteb5@1 = 1 ) OR slope_lte2@l1 =1
e Salvairezultatul in exercise_data/residential_development/caall_conditions.tif.

* Clic OK in dialogul Calculatorul raster. Rezultatele dvs.:

8.3.8 Follow Along: Simplificarea Rasterului

As you can see from the image above, the combined analysis has left us with many, very small areas where the
conditions are met. But these aren’t really useful for our analysis, since they’re too small to build anything on.
Let’s get rid of all these tiny unusable areas.

¢ Deschidei instrumentul Sieve (Raster — Analysis — Sieve).

 Setai Fiierul de intrare pe all_conditions, iar Fiierul de ieire pe all_conditions_sieve.tif
(de sub exercise_data/residential_development/).

* Setai valorile Threshold i Pixel connections pe 8, apoi rulai instrumentul.
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Input file

Output file

(v Threshald

[V Pixel connections I-EI

all_conditions

v| [ Select. |

nent/conditions_seive [ Select... ]

8

g

&
L

[V Load into canvas when finished

id
Documentation/source/docs/training_
ta/residential_development/conditions_seive

_sieve.py -5t - all_conditions

al_si 8 -8 -of GTiff all diti

- QGIS-
manuallexercise_da

Close ] w

O datd de s-a Incheiat prelucrarea, noul strat se va incdrca In canevas. Dar atunci cind Incercai sd utilizai instru-
mentul de Intindere a histogramei pentru a vizualiza datele, se intampld urmdtorul lucru:
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____ﬁ

Ce se Intdmpla? Raspunsul se afld in metadatele noului fiier raster.

* Vizualizarea metadatelor de sub fila Metadata, a dialogului Layer Properties. Uitai-va in seciunea Proper-
ties din partea de jos.
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006 Layer Properties - all_conditions_seive
Metadata
R General
w Description
&y Swie
Title |
m Transparency
[ —1
fg Pyramids Abstract
Histogram Ke 1 list | ‘
(|_ Metadata | Format | i)
w Attribution
Title | |
ud | |
w Metadatalrl
ud |
Type { ;] Format { 2]
w Properties
Band 1
STATISTICS_MINIMUM=-2147483648
STATISTICS_MAXIMUM=1
STATISTICS_MEAN=-268924962.63441
STATISTICS_STDDEV=710768123.11607
[ Restore Default Style ] | Save As Default | Load Style ... | [ Save Style ... |
(Heb | [ Apsly | ([Cencel ) NS

Whereas this raster, like the one it’s derived from, should only feature the values 1 and O, it has the
STATISTICS_MINIMUM value of a very large negative number. Investigation of the data shows that this number
acts as a null value. Since we’re only after areas that weren’t filtered out, let’s set these null values to zero.

* Deschidei iardi Calculatorul raster, i construii aceastd expresie:
(all_conditions_sieve@l <= 0) = 0

Acest lucru va menine toate valorile existente la zero, n timp ce, de asemenea, se pun pe zero numerele
negative; ceea ce va ldsa intacte toate zonele cu valoarea 1.

e Salvai rezultatul n exercise_data/residential_development/ ca
all_conditions_simple.tif.

Rezultatul dvs. arata in felul urmator:
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This is what was expected: a simplified version of the earlier results. Remember that if the results you get from
a tool aren’t what you expected, viewing the metadata (and vector attributes, if applicable) can prove essential to
solving the problem.

8.3.9 In Conclusion

You’ve seen how to derive all kinds of analysis products from a DEM. These include hillshade, slope and aspect
calculations. You’ve also seen how to use the raster calculator to further analyze and combine these results.

8.3.10 What’s Next?

Now you have two analyses: the vector analysis which shows you the potentially suitable plots, and the raster
analysis that shows you the potentially suitable terrain. How can these be combined to arrive at a final result for
this problem? That’s the topic for the next lesson, starting in the next module.
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CHAPTER 9

Module: Finalizarea analizei

Avei acum doud jumitii ale unei analize: o parte vector i o parte raster. In acest modul, vei afla cum sd le combinai.
Vei incheia analiza i vei prezenta rezultatele finale.

9.1 Lesson: Conversia din Raster in Vector

Conversia intre formatele raster i cele vectoriale, va permite sa facei uz atat de datele raster cat i de cele vectoriale,
atunci cand rezolvai o problemd GIS, precum i utilizarea diferitelor metode unice de analizd, pentru aceste doud
forme de date geografice. Acest lucru crete flexibilitatea atunci cand luai in calcul sursele de date i metodele de
procesare pentru rezolvarea unei probleme GIS.

Pentru a combina analiza raster cu cea vectoriald, trebuie sd convertii un tip de date in altul. Haidei sa convertim
rasterul rezultat din lecia anterioara intr-un vector.

Scopul acestei lecii: De a obine rezultatul raster intr-un vector, care sd poatd fi utilizat pentru a completa analiza.

9.1.1 % Follow Along: Instrumentul Raster to Vector

Incepei cu harta de 1la ultimul modul, raster_analysis.qgs. Ar trebui sda avei
all_conditions_simple.tif calculatin timpul exerciiilor anterioare.

¢ Clic pe Raster — Conversion — Polygonize (Raster to Vector). Va aparea fereastra de dialog a instrumen-
tului.

¢ Setai-] astfel:
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8.0 .8 Polygonize (Raster to vector)

Input file (raster) lall_conditions_simple |~ | [ Select.. |

Qutput file for polygons (shapefile) lbo;’siresg‘qgisfall_terrain.shp| | Select... |

¥ Field name |5uitable |

[ ] Use mask srtm_41_19 > Select...

[E Load into canvas when finished

gdal_polygonize.py / 'ggis/all_conditions_simple.tif -f
"ESRI Shapefile” / fqgis/all_terrain.shp all_terrain suitable
| Help | | Close | [ OK |

* Schimbai numele cAmpului (descriind valorile rasterului) in suitable.

e Salvai  filerul shape exercise_data/residential_development sub  denumirea
all_terrain.shp.

Acum avei un fiier vectorial care conine toate valorile rasterului, dar singurele zone care vd intereseazd sunt cele
care sunt adecvate; adicd, acele poligoane unde valoarea suitable este 1. Putei schimba stilul acestui strat,
daca dorii sa avei o vizualizare mai clara a lui.

9.1.2 6’ Try Yourself

Consultai inapoi la modulul de analizd vectoriald.
* Creai un nou fiier vectorial care conine numai poligoanele unde suitable are valoarea 1.

¢ Salvai noul fiier exercise_data/residential_development/ sub denumirea
suitable_terrain.shp.

Verificai-va rezultatele

9.1.3 e Follow Along: Instrumentul Vector to Raster

Dei nu este cazul pentru problema noastrd actuald, este util sd cunoatei cd existd i conversia inversd fad de cea
efectuatd mai sus. Convertii Intr-un raster fiierul vectorial suitable_terrain. shp, pe care tocmai l-ai creat
in pasul anterior.

¢ Clic pe Raster — Conversion — Rasterize (Vector to Raster) pentru a lansa acest instrument, apoi setai-1 ca
in imaginea de mai jos:
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86086 Rasterize (Vector to raster)
Input file (shapefile) [suitable_terrain [»| | select.. |
Attribute field | suitable =
Output file for rasterized vectors (raster) +sites.r’lqgis.-’r.aster_co::nw.u-:rsitm | | Select... |
() Keep existing raster size and resolution
(®) Raster size in pixels
Width (837 ] Height 661 )
() Raster resolution in map units per pixel
Horizontal 1.00000000 . Vertical 1.00000000 .
[E Load into canvas when finished
gdal_rasterize -a suitable -ts 837 661 - suitable_terrain
Documentationfsourcefd_cncs.u"rraining_manualfexercise_data,l' raster/suitable_terrain
.shp fqgis/raster_conversion
| Help | | Close | [ OK |

e Fiierul de intrare este all_terrain;

 Fiierul de intrare... este exercise_data/residential_development/raster_conversion.tif;

o Ldimea i Indlimea sunt 837 i respectiv 661.

Note: Dimensiunea imaginii de ieire este specificata aici pentru a fi similard cu cea a rasterului original, care a fost
vectorizat. Pentru a vizualiza dimensiunile unei imagini, deschidei-i metadatele (fila Metadata din Proprietdile

Stratului).

* Clic pe OK, in fereastra de dialog, pentru a incepe procesul de conversie.

* Atunci cand ai Incheiat, evaluai succesul prin compararea noului raster cu cel original. Cele doua ar trebui
sd se potriveascd exact, pixel cu pixel.

9.1.4 In Conclusion

Conversia intre formatele raster i cele vectoriale va permite sd extindei aplicabilitatea datelor, i nu trebuie sd duca
la degradarea datelor.

9.1.5 What’s Next?

Acum, cd avem rezultatele analizei de teren disponibile in format vectorial, ele pot fi folosite pentru a rezolva
problema clédirii pe care ar trebui sd o propunem in scopul dezvoltirii rezideniale.
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9.2

Lesson: Combinarea Analizelor

Folosind rezultatele vectorizate ale analizei raster, vei putea selecta numai acele clddiri de pe terenul potrivit.

Scopul acestei lecii: De a utiliza terenul vectorizat rezultat la selectarea terenurilor adecvate.

9.2.1 v Try Yourself

Salvai harta curentd (raster_analysis.ggs).

Deschidei harta pe care ai creat-o 1n timpul analizei vectoriale anterioare (ar fi trebuit sa fi salvat fiierul sub
denumirea analysis.qggs).

in Lista straturilor activai aceste straturi:
— relieful,
— soluia (or buildings_over_100)

in plus fad de aceste straturi, care ar trebui si fie deja incdrcate Tn hartd, din moment ce ai lucrat la ea Tnainte,
se adaugd i setul de date suitable_terrain.shp.

Dacd vi lipsesc unele straturi, ar trebui sd le gésiiinexercise_data/residential_development/

Use the Intersect tool (Vector -> Geoprocessing Tools) to create a new vector layer called
new_solution.shp which contains only those buildings which intersect the suitable_terrain
layer.

Ar trebui sd avei de acum un strat care prezintd anumite cléddiri din soluia dvs., cum ar fi:

0006 QGIS - analysis

DEDBBOR 0BRSS BPLOLAMNR & & N GE BE =0 me 5 8w

SAANEEBT S

]

@

%

7

L tavers IEEY)
Coordinate: 448589,6235620 Scale [1:7,937 [+] (%] @ Render EPSG:32734 (@)

Note: Dacd descoperii cd instrumentul Intersect nu produce nici un rezultat, verificai setarile CRS-ului pen-

tru fiecare dintre straturile dumneavoastrd. CRS-urile trebuie si fie aceleai pentru ambele straturi pe care le
comparai. Poate fi necesard reproiectarea unui strat prin salvarea stratului ca un nou fiier shape, cu CRS-ul

cerut.

in exemplul nostru, stratul suitable_terrain afost reproiectatin WGS 84 / UTM 348 i redenumit

suitable_terrain_348S.
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9.22 W Try Yourself Inspectarea Rezultatelor

Uitai-va la fiecare dintre cladirile dumneavoastrd din stratul new_solution. Comparai-le cu stratul suitable_terrain,
prin schimbarea simbologiei stratului new_solution, astfel incat acesta sd aibd numai are contur. Ce pérere avei
despre observa unele dintre cladiri? Sunt toate acestea potrivite doar pentru cd se intersecteazd cu stratul suiz-
able_terrain? De ce sau de ce nu? Pe care dintre ele le-ai considera ca fiind necorespunzitoare?

Verificai-vd rezultatele

9.2.3 ¥ Try Yourself Rafinarea Analizei
Putei vedea din rezultate, cd unele cladirile care au fost incluse nu au fost cu adevirat adecvate, astfel incat sa
putem rafina acum analiza.

Dorim sd ne asigurdm cd analiza noastrd returneaza numai acele cladiri care intrd in Intregime In stratul
suitable_terrain. Cum putei realiza acest lucru? Utilizai unul sau mai multe instrumente de analizi vecto-
riald, i reinei cd toate clddirile noastre au o suprafad de peste 100m pétrai.

Verificai-vd rezultatele

9.2.4 In Conclusion

Ai raspuns acum la intrebarea de cercetare originald, i v-ai conturat deja o opiune (argumentatd i susinuta de o
analizd) care poate sta la baza unei recomandari cu privire la proprietatea de dezvoltat.

9.2.5 What’s Next?

Mai departe, vom prezenta aceste rezultate ca parte a celei de-a doua dvs. misiuni.

9.3 Exerciiu

Folosind Compozitorul de Hari, creai o noud hartd care reprezinta rezultatele analizei dumneavoastra. Includei
urmadtoarele straturi:

e locuri (cu etichete),

e umbrire relief,

¢ soluie (sau noua_soluie),

o drumuri i

* fie aerial_photos, fie DEM.

Scriei un scurt text explicativ, Insoitor. Includei In acest text criteriile care au fost luate in considerare pentru
achiziiea i dezvoltarea ulterioard a casei, precum i recomandarile dvs. de utilizare a clddirilor.

9.4 Lesson: Exerciiu Suplimentar

in aceasti lecie, vei efectua o analizd GIS completd In QGIS.

Note: Lecia a fost dezvoltatd de Linfiniti i S Motala (Cape Peninsula University of Technology)
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9.4.1 Definirea Problemei

Vi se cere sd gasii zone 1n interiorul i in jurul Peninsulei Cape, care este un habitat potrivit pentru o specie de plante
rare, Fynbos. Extinderea ariei dumneavoastra de investigare din Peninsula Cape este: 1a sud de Melkbosstrand, la
vest de Strand. Botanitii vd informeaza despre urmatoarele cerine pentru specia in cauza:

» Crete pe pante orientate spre est.

 Crete pe pante cu o Inclinaie Intre 15% 1 60%.

 Crete in zone cu precipitaii anuale totale de >1200 mm.

 Se gdsete numai la cel puin 250 de m distana faa de orice aezare umana.

» Zona de vegetaie in care apare ar trebui sd aibd o suprafad de cel puin 6000m?2.

Ca voluntar pentru Cape Nature, ai fost de acord sd cdutai planta pe cea mai apropiatd suprafad de teren fad de
casa dvs. Folosii-va abilitéile GIS pentru a determina unde ar trebui sd efectuai cautarea.

9.4.2 Conturarea unei Soluii

Pentru a rezolva aceastd  problema, va trebui sa  utilizai datele  disponibile  (in
exercise_data/more_analysis) pentru a gisi zona candidat, cea mai apropiatd de casa dvs. Dacd
nu locuii In Cape Town (cazul pe care se bazeazd aceastd problemd), putei alege orice casd din regiunea Cape
Town. Soluia va implica:

* analiza DEM-ului, pentru a gasi pantele orientate spre est i aviand Inclinaiile specificate;
* analiza rasterului de precipitaii, pentru a gasi zonele cu cantitatea corectd de precipitaii;

* analiza stratul vectorial de Zonare, pentru a gdsi zonele care sunt situate la distana specificata fad de aezérile
umane i au dimensiunea corecta.

9.4.3 Setarea Harii
* Clic pe butonul “CRS status” din colul din extrema dreaptd-jos a ecranului. Sub fila CRS a ecranului care
apare, vei vedea caseta de Coordinate reference systems of the world.
« 1n aceasti caseti, navigai la Projected Coordinate Systems — Universal Transverse Mercator (UTM).
e Selectai WGS 84 / UTM zone 33S (avand codul EPSG 32733).
* Clic pe OK. Harta este acum 1n sistemul de coordonate de referind UTM33S.

 Salvai harta facand clic pe butonul Save Project As din bara de instrumente, sau utilizdnd elementul de
meniu File — Save Project As....

e Salvai harta in directorul numit Rasterprac, pe care il putei crea oriunde, pe calculatorul dvs. Vei salva
in acest director orice alte straturi create ulterior.

9.4.4 incarcarea Datelor in Harta

Pentru a procesa datele, va trebui sd incdrcai straturile necesare (numele strdzilor, zonele, precipitaiile, DEM-ul)
1n canevasul harii.

Pentru vectori ...

* Facei clic pe butonul Add Vector Layer, sau folosii elementul de meniu Layer — Add Vector Layer...
« In caseta de dialog care apare, asigurai-vi ci butonul radio File este selectat.

¢ Clic pe butonul Browse.
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in caseta de dialog care apare, deschidei directorul exercise_data/more_analysis/streets.
Selectai fiierul Street_Names_UTM33S.shp.

Clic pe Deschidere.

Dialogul se inchide i aratd dialogul iniial, cu calea de fiier specificatd in cAmpul de text de langa butonul Browse.
Acest lucru vd permite sa va asigurai ca este selectat fiierul corect. Este, de asemenea, posibila introducerea
manuala a cdii fiierului Tn acest cAmp, daca dorii acest lucru.

Clic Open. Stratul vectorial se va incdrca din harta dvs. Culoarea sa este atribuitd In mod automat. Aceasta
va fi schimbatd ulterior.

Redenumii stratul in St reets.
Facei clic dreapta in Lista straturilor (in mod implicit, panoul din partea stanga a ecranului).

Facei clic pe Rename in caseta de dialog care apare i redenumii stratul, apdsand tasta Enter in momentul
cand sunti gata.

Repetai procesul de addugare a straturilor vectoriale, dar de data aceasta selectai fiierul Gener-
alised_Zoning_Dissolve_UTM33S.shp din directorul Zoning.

Redenumii-1 Zoning.

Pentru rastere ...

Facei clic pe butonul Add Raster Layer, sau folosii elementul de meniu Layer — Add Raster Layer....
Navigai la fiierul corespunzdtor, selectai-1 i facei clic pe Open.

Facei acest lucru pentru fiecare dintre cele doua fiiere raster. Fiierele dorite sunt: DEM/reproject/DEM and
Rainfall/reprojected/rainfall.tif.

Redenumii rasterul de precipitaiiin Rainfall (prima literd fiind majusculd). Iniial, atunci cand le incarcai,
imaginile vor fi afiate ca dreptunghiuri gri. Nu va facei griji, acest lucru se va schimba ulterior.

Salvai harta.

Pentru a vedea in mod corespunzétor ce se intdmpld, simbolistica pentru straturi trebuie sa fie schimbata.

9.4.5 Schimbarea simbologiei straturilor vectoriale

In Lista straturilor facei clic-dreapta pe stratul Streets.

Selectai Properties din meniul care apare.

Mergei la fila Style , in dialogul care va apdrea.

Click on the button labeled Change, with a square showing the current color of the Streets layer.
Selectai o culoare noud din dialogul care va apédrea.

Clic pe OK

Clic pe butonul Change, care are un patrat prezentat in culoarea actuala a stratului Streets.

Urmai un proces similar pentru stratul Zoning, apoi alegei o culoare potrivita pentru el.

9.4.6 Schimbarea simbologiei straturilor raster

Simbologia straturilor raster este oarecum diferitd.

Deschidei dialogul Properties pentru rasterul Rainfall.

Mergei in stratul Style. Vei observa ca stilul acestui dialog este foarte diferit de versiunea folosita pentru
straturile vectoriale.
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Asigurai-va ca butonul Use standard deviation
Modificai valoarea din caseta asociatd la 2 . 00 (ar trebui sa fie setatd la 0. 00 Tn mod implicit).
in seciunea Contrast enhancement, schimbai valoarea listei derulante Current la Stretch to MinMax.

Clic OK. Rasterul “Precipitaiilor”, in cazul in care este vizibil, trebuie sd-i schimbe culorile, permidndu-va
sd vedei valori diferite de luminozitate pentru fiecare pixel.

Repetai acest proces pentru DEM, dar stabilii abaterile standard utilizate pentru intindere la 4 . 00.

9.4.7 Modificarea ordinii straturilor

In Lista straturilor, facei clic i deplasai straturile in sus i 1n jos, pentru a modifica ordinea 1n care vor apdrea
in harta.

Versiunile mai noi de QGIS pot avea o casetd Control rendering order dedesubtul Listei straturilor.
Asigurai-vd ca este bifatd.

Acum, ci toate datele sunt Incdrcate i vizibile in mod corespunzdtor, analiza poate Incepe. Cel mai bine este daca
are loc, mai 1ntdi, operaiunea de decupare. Astfel, puterea de procesare nu va fi irositd pe calcularea valorilor
pentru zonele care nu vor fi deloc utilizate.

9.4.8 Gasires Districtelor Corecte

Vei

—

Incircai stratul vectorial admin_boundaries/Western_Cape_UTM33S. shp in harta dvs.
Redenumii-l Districts.
Facei clic-dreapta pe stratul Districts din Layers list.

In meniul care apare, selectai elementul de meniu Query.... Va apirea dialogul Query Builder.

construi acum o interogare pentru a selecta doar urmétoarea listd de districte:

Bellville,

Cape,

Goodwood,

Kuils River,
Mitchells Plain,
Simons Town,i
Wynberg.

In lista Fields, facei dublu-clic pe cimpul NAME_2. Acesta va apirea in cAmpul de text SOL where clause
de mai jos.

Fécand clic pe butonul = button; un semn = va fi ataat interogarii SQL.

Clic pe butonul All de sub lista (acum vidd) a. Dupd o scurtd intarziere, lista Valorilor se va popula cu
valoarea campului selectat (NAME_2).

Facei dublu-clic pe valoarea Bellville din lista Valorilor. Caimai inainte, aceasta se va adduga n interogarea
SQL.

Pentru a selecta mai mult de un district, va trebui sa utilizai operatorul boolean OR.

Facei clic pe butonul OR pentru a adduga textul In interogarea SQL.
Folosind un proces similar cu cel de mai sus, adaugai urmétoarele la interogarea SQL existenta:

"NAME_2" = ’Cape’

Adéugai un alt operator OR, apoi procedai intr-un mod similar cu lista de districte de mai sus .
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Interogarea finald ar trebui sa fie

"NAME_2" = 'Bellville’ OR "NAME_2" = ’Cape’ OR "NAME_2" = ’'Goodwood’ OR
"NAME_2" = 'Kuils River’ OR "NAME_2" = ’'Mitchells Plain’ OR "NAME_2" =
"Simons Town’ OR "NAME_2" = ’'Wynberg’

Clic OK. Districtele prezentate in harta dvs. sunt acum limitate la cele din lista de mai sus.

9.4.9 Decuparea Rasterelor

Acum, ci avei o zond de interes, putei decupa rasterele dupa ea.

Asigurai-vd cd sunt vizibile numai straturile DEM, Rainfall i Districts.
Districtele trebuie sa fie 1n partea de sus, astfel incét acestea sunt vizibile.

Deschidei caseta dialogului de decupare prin selectarea elementului de meniu Raster — Extraction — Clip-
per.

In caseta cu lista derulant Input file (raster), selectai stratul DEM.

Specificai o locaie de ieire in campul de text Output file, ficand clic pe butonul Select....
Navigai in directorul Rasterprac.

Introducei un nume de fiier.

Salvai fiierul. Lésai caseta No data value nebifata.

Folosii modul de decupare Extent, prin selectarea butonului radio corect.

Facei clic i deplasai o zond pe canevas, astfel incét aria care include districtele sa fie selectata.
Bifati caseta Load into canvas when finished.

Clic pe OK

Dupi finalizarea operaiunii de tiiere, NU INCHIDEI dialogul Clipper. (Acest lucru ar putea provoca
pierderea zonelor de decupare pe care le-ai definit deja.)

Selectai rasterul Rainfall din lista derulantd Input file (raster), apoi alegei un nume de fiier de ieire diferit.

Nu modificai alte opiuni. Nu modificai zona de decxupare existentd, pe care ai definit-o anterior. Lasai totul
la fel i facei clic pe OK.

Dupa finalizares celei de-a doua operaiuni de tdiere, putei Inchide dialogul Clipper.

Salvai harta.

9.4.10 Curaarea harii

Eliminai straturile originale Rainfall i DEM din Lista straturillor:
Clic-dreapta pe aceste straturi apoi selectai Remove.
— Acest lucru nu va elimina datele de pe dispozitivul de stocare, doar le va scoate din harta dvs.
Dezactivai etichetele din stratul Streets:
— Clic pe butonul Etichetare.
— Debifai caseta Label this layer with.
— Clic pe OK
Afiai iardi toate Streets:
— Clic-dreapta pe stratul din Lista straturilor.

— Selectai Query.
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+ In fereastra de dialog care apare, Query, facei clic pe butonul Clear, apoi pe OK.

* Ateptai In timp ce datele sunt incdrcate. Toate strdzile vor fi de acum vizibile.

» Schimbai simbologia straturilor raster ca mai inainte (parcurgei Schimbarea simbolisticii straturilor raster).
e Salvai harta.

 Putei ascunde acum straturile vectoriale debifand caseta de 1angé ele, Tn Lista straturilor. Acest lucru va
face randarea harii mai rapida i, astfel, vei salva ceva timp.

Pentru a crea relieful, va trebui sa utilizai un plugin care a fost scris special Tn acest scop.

9.4.11 Activarea plugin-ul de Analiza a Terenurilor Raster
Acest plugin este inclus Tn mod implicit in QGIS 1.8. Cu toate acestea, el nu poate fi imediat vizibil. Pentru a
verifica dacd acesta este accesibil pe sistemul dumneavoastra:
* Facei clic pe elementul de meniu Plugins —> Manage Plugins....
* Asigurai-va ca este selectatd caseta de 1anga Raster Terrain Analysis plugin.
* Clic pe OK
Vei avea acum acces la acest plugin prin intermediul elementului de meniu Raster — Terrain analysis.

Reinei cd plugin-uri pot depinde, uneori, de anumite module Python, instalate pe sistemul dumneavoastra. In cazul
in care un plugin refuza sa lucreze, specificand lipsa dependenelor, va rugam sa cerei asistena lectorului dvs.

9.4.12 Crearea reliefului

« In Lista straturilor, asigurai-va cad DEM este stratul activ (adicd, acesta este evideniat, dupd ce ai facut clic
peel).

* Clic pe elementul de meniu Raster — Terrain analysis — Hillshade pentr a deschide dialogul Hillshade.
* Specificai o locaie adecvatd pentru stratul de ieire i denumii-o hillshade.
* Bifai caseta Add result to project.
* Clic pe OK
* Ateptai sd se termine prelucrarea.
Noul strat hillshade a aparut in Lista straturilor dvs.
» Facand clic dreapta pe stratul hillshade din Lista straturilor dvs., se va desxchide dialogul Properties.
* Clic pe fila Transparency, apoi setai transparena la 80%.
* Clic pe OK, in fereastra de dialog.

* Observai efectul, atunci cand relieful transparent este suprapus peste DEM-urile decupate.

9.4.13 Panta

* Facei clic pe elementul de meniu Raster — Terrain analysis.

* Selectai tipul de analizd Slope, avand ca intrare DEM-ul decupat.
* Specificai un nume corespunzator i o locaie pentru fiierul de ieire.
* Bifai caseta Add result to project.

* Clic pe OK

Imaginea pantei a fost calculatd i addugata la hartd. Cu toate acestea, ca de obicei, se vede doar un dreptunghi gri.
Pentru a observa corect ce se Intdmpld, schimbai simbolistica, dupd cum urmeaza.
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* Deschidei dialogul Properties (ca de obicei, prin intermediul meniului clic-dreapta al stratului).

Clic pe fila Stilului.

* Acolo unde scrie Grayscale (in caseta cu derulare verticald Harta culorilor), alegei Pseudocolor.

 Asigurai-va ca butonul radio Use standard deviation este selectat.

9.4.14 Aspectul

 Utilizai aceeai abordare ca i pentru calculul pantei, dar selectai Aspectul, in fereastra de dialog iniiald.

Amintii-va sd salvai periodic modificdrile.

9.4.15 Reclasificarea rasterelor

* Facei clic pe elementul de meniu Raster — Raster calculator.
* Specificai directorul dvs. Rasterprac,
* Asigurai-va cd este selectatd caseta Add result to project.

in lista din stinga, a Benzilor raster, vei vedea toate straturile raster din Lista straturilor. in cazul in care stratul
pantei este denumit slope, acesta va fi listat ca slope@].

Panta trebuie sd aibd Intre 15 i1 60 grade. Orice pantd mai mica de 15 sau mai mare de 60 va fi astfel exclusd.
* Folosind elementele din listd i butoanele din interfad, construii urméitoarea expresie:

((slope@l < 15) OR (slope@l > 60)) =0

* Alegei o locaie pentru cAmpul Output layer i numele de fiier corespunzator.
¢ Clic pe OK

Acum gisi aspectul corect (orientat spre est: intre 45 1 135 grade) folosind aceeai abordare.
* Construii urmdtoarea expresie:

((aspect@l < 45) OR (aspect@l > 135)) = 0

» Gdsii precipitaiile corecte (mai mari de 1200mm) 1n acelai fel. Construii urmédtoarea expresie:
(rainfall@Rl < 1200) = 0
Dupa ce ai reclasificat toate rasterele, le vei vedea afiate sub forma de dreptunghiuri gri pe harta (presupunand ca

acestea au fost addugate corect pe hartd). Pentru a afia corect datele raster cu numai doud clase (1 i 0, ceea ce
inseamnd adevarat sau fals), va trebui sd le schimbai simbologia.

9.4.16 Setarea stilului pentru straturile reclasificate

* Deschidei fila Style in fereastra de dialog a Proprietdilor stratului, ca de obicei.
« Sub titlul fncdrcare valori min / max din bandd, selectai butonul radio Actual (lent).
* Clic pe butonul Load.

Campurile Valori min / max personalizate ar trebui sa fie populate acum cu 0 i, respectiv, 1. (Daci acest lucru nu
s-a intamplat, atunci a existat o greeala cu reclasificarea datelor, i va trebui s repetai aceai aciune.)

« Sub antetul Imbundtdire contrast, alegei din lista Curent Intindere la MinMax.
* Clic pe OK

* Facei acest lucru pentru toate cele trei rastere reclasificate, i amintii-va sa va salvai munca!
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Singurul criteriu care rdmane este cel referitor la faptul cd zona trebuie sa fie la 250m fad de zonele urbane. Vom
indeplini aceastd cerind prin asigurarea faptului cd suprafeele pe care le calculdm se afld la :kbd:250m sau la mai
mult fad de marginea unei zone rurale. Prin urmare, trebuie si gdsim, mai Intai, toate zonele rurale.

9.4.17 Gasirea zonele rurale

Ascunderea tuturor straturilor din Lista straturilor.
Afiarea straturilor vectoriale Zoning.

Clic-dreapta pentru a se deschide dialogul Query.
Construii urmatoarea interogare:

"Gen_Zoning" = ’'Rural’

Consultai instruciunile anterioare pentru construirea interogdrii Streets, daca v-ai blocat.

Cand ai terminat, Inchidei dialogul :guilabel: ‘Query.

Ar trebui sd vedei o colecie de poligoane din partea stratului Zonare. Va trebui sd le salvai in fiierul unui nou strat.

In meniul descis printr-un clic-dreapta pe stratul Zoning, selectai Save as....

Salvai stratul in directorul Zoning.

Denumii fiierul rezultat rural . shp.

Clic pe OK

Adaugai straturile 1n harta dvs.

Facei clic pe elementul de meniu Vector > Geoprocessing Tools > Dissolve.

Selectai stratul vectorial rural ca intrare, 1dsand nebifatd opiunea Se utilizeazd doar entitdile selectate.
Sub Cdampul de dizolvare, selectai — Dizolvd tot —.

Salvai stratul in directorul Zoning.

Facei clic pe OK. Va apérea un dialog care va intreabd dacd dorii sd addugai noul strat la TOC (“Cuprins”,
facand referire la Lista straturilor).

Clic Yes.
Inchidei dialogul Dissolve.
Eliminai straturile rural i Zoning.

Salvai harta.

Acum trebuie sd excludem zonele care se afld la 250m de marginea zonelor rurale. Facei acest lucru prin crearea
unui tampon negativ, aa cum se explicd mai jos.

9.4.18 Crearea unui tampon negativ

Facei clic pe elementul de meniu Vector — Geoprocessing Tools — Buffer(s).

In caseta de dialog care apare, selectai stratul vectorial rural_dissolve ca intrare (nu trebuie bifati opiunea
Se utilizeazd numai entitdile selectate).

Selectai butonul Distana tamponului i introducei valoarea —250 in cAmpul asociat; valoarea negativa arata
ca tamponul trebuie sa fie de tip intern.

Bifai caseta Dissolve buffer results.
Setai fiierul de ieire la acelai director ca i celelalte fiiere vectoriale rurale.

Denumii fiierul rezultat rural_buffer.shp.
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Clic pe Salvare.

Facei clic pe Ok i ateptai procesarea, pentru a Tmcheia.
Selectai Yes din fereastra de dialog care apare.
Inchidei dialogul Buffer.

Eliminai stratul rural_dissolve.

Salvai harta.

Pentru a Incorpora zonele rurale in aceeai analizd cu cele trei rastere existente, acesta va trebui si fie, de asemenea,
rasterizat. Dar, pentru ca rasterele sa fie compatibile cu analiza, acestea vor trebui sa fie de aceeai dimensiune.
De aceea, inainte de a putea rasteriza, va trebui sd decupai vectorul dupd aceeai suprafad ca i cele trei rastere.
Un vector poate fi decupat dupa un alt vector, aa cd va trebui mai Tnti sa creai un poligon de incadrare cu aceeai
dimensiune ca a rasterelor.

9.4.19 Crearea unei casete de incadrare vectoriale

Facei clic pe elementul de meniu Layer —> New —> New Shapefile Layer....
In rubrica Type, selectai butonul Polygon.

Clic pe Specify CRS, apoi stabilii sistemul de coordonate de referind WGS 84 / UTM zone 33S
EPSG:32733.

Clic pe OK.

Clic OK in dialogul New Vector Layer.

Salvai stratul vectorial 1n directorul Zoning.

Denumii fiierul rezultat at 1las_coverage. shp.

Ascundei toate straturile, cu excepia noului strat bbox i unul dintre rasterele reclasificate.
Asigurai-va ca stratul bbox este evideniat in Layers list.

Apelai la elementul de meniu View > Toolbars pentru a va asigura ca Digitizarea este selectatd. Ar trebui sa
vedei pe bara de instrumente o pictogramé cu un creion sau o cariocd. Acesta este butonul Toggle editing.

Clic pe butonul de Activare editare pentru a intra in modul de editare. Acest lucru vd permite sa editai un
strat vectorial.

Facei clic pe butonul Addugare entitate, care ar trebui sd se afle 1anga butonul Trecere in modul de editare.
Acesta se poate ascunde in spatele unui buton cu o sdgeatd dubld; n cazul in care acest lucru, facei clic pe
sdgeile duble pentru a afia butoanele ascunse ale barii instrumentelor de Digitizare.

Avand activat instrumentul de Addugare entitate, facei clic-stinga pe colurile rasterului. Este posibil sa
trebuiascd sd marii harta folosind rotia mouse-ului pentru a va asigura ca este corectd. Putei deplasa harta,
1n acest mod, inand apdsat butonul din mijloc sau rotia mouse-ului.

Pentru al patrulea i ultimul punct, facei clic-dreapta pentru a finaliza forma.
Introducei orice numar arbitrar pentru ID-ul formei.

Clic pe OK

Clic pe butonul Save edits.

Clic pe butonul Toggle editing

Salvai harta.

Acum, cd avei o casetd de Incadrare, o putei folosi pentru a decupa stratul tampon rural.
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9.4.20 Decuparea unui strat vectorial

Asigurai-va cd numai straturile bbox 1 rural_buffer sunt vizibile, ultimul aflindu-se In partea superioara.
Facei clic pe elementul de meniu Vector > Geoprocessing Tools > Clip.

In caseta de dialog care apare, setai rural_buffer pentru stratul de intrare vectorial i bbox pentru stratul de
decupare, avand nebifate ambele casete de Utilizare doar a entitdilor selectate.

Punei fiierul de ieire sub directorul Zoning.

Denumii fiierul rezultat rural_clipped.

Clic pe OK

Cand vi se solicitd sd addugai stratul Tn Cuprins, facei clic pe Yes.
Inchidei dialogul.

Comparai cei trei vectori i vizualizai rezultatele.

Eliminai straturile bbox i rural_buffer, apoi salvai harta.

Acum estte gata fr a fi rasterizat.

9.4.21 Rasterizarea unui strat vectorial

Va trebui sd specificai o dimensiune a pixelului pentru un nou raster pe care 1l creai, aa cd mai intéi va trebui sa
cunoatei dimensiunea unuia dintre rasterele existente.

Deschidei dialogul Properties al oricdruia dintre cele trei rastere existente.
Mergei la fila Metadata.

Notai valorile X i Y de sub antetul Dimensiuni din tabela Metadatelor.
Inchidei dialogul Properties.

Clic pe elementul de meniu Raster — Conversion — Rasterize. Este posibil sd primii un avertisment despre
un set de date care este neacceptat. Facei clic pentru a-1 ignora.

Selectai rural_clipped pentru stratul de intrare.

Cresi o locaie pentru fiierul de ieire, in directorul Zoning.

Denumii fiierul rezultat rural_raster.tif.

Bifai caseta Dimensiune noud, apoi introducei valorile X i Y notate anterior.
Bifati caseta Load into canvas.

Dai clic pe pictograma creionului de 1angd cadmpul de text, care aratd comanda ce va fi rulatd. La finalul
textului existent, addugai un spaiu i apoi textul ~-burn 1. Acest lucru indicd funciei de Rasterizare sd
“calcineze” vectorul existent in noul raster i sd dea zonelor acoperite de vector noua valoare de 1 (spre
deosebire de restul imaginii, care va fi Tn mod automat 0).

Clic pe OK
Noul raster ar trebui sd apard in harta dvs. o dati ce a fost calculatd.

Noul raster va arata ca un dreptunghi gri - putei schimba stilul de afiare aa cum ai procedat i pentru rasterele
reclasificate.

Salvai harta dvs.

Acum, ci avei toate cele patru criterii, fiecare Intr-un raster separat, trebuie sd le combinai pentru a vedea care
zone indeplinesc toate criteriile. Pentru a face acest lucru, rasterele vor fi multiplicate unele cu altele. Atunci cind
se IntAmpla acest lucru, toi pixelii care se suprapun i au o valoare de 1 vor pastra valoarea 1, dar in cazul in care
vreun pixel are valoarea de O in oricare dintre cele patru rastere, atunci rezultatul va avea valoarea 0. in acest fel,
se vor pastra doar zonele care se suprapun.
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9.4.22 Combinarea rasterelor

Facei clic pe elementul de meniu Raster — Raster calculator.

Construii urmitoarea expresie (folosind denumirile corespunzatoare pentru straturile dvs, in funcie de modul
in care le-ai denumit):

[Rural raster] * [Reclassified aspect] * [Reclassified slope] =
[Reclassified rainfall]

Setai locaia de ieire 1n directorul Rasterprac.
Denumii fiierul rezultat cross_product .tif.
Asigurai-va cd este selectatd caseta Add result to project.
Clic pe OK.

Schimbai simbolistica noului raster Tn acelai mod in care setai stilul pentru celelalte rastere reclasificate.
Noul raster va afia acum in mod corespunzitor zonele in care toate criteriile sunt Tndeplinite.

Pentru a obine rezultatul final, trebuie sa selectai zonele care sunt mai mari de 6000m”~2. Cu toate acestea,
calcularea cu precizie a acestor suprafee este posibild numai pentru un strat vectorial, astfel incat va trebui si
vectorizai rasterul.

9.4.23 Vectorizarea rasterului

Facei clic pe elementul de meniu Raster — Conversion — Polygonize.
Selectai rasterul cross_product.

Stabilii locaia de ieire pe Rasterprac.

Denumii fiierul candidate_areas. shp.

Asigurai-va cd este selectatd caseta Load into canvas when finished.
Clic pe OK.

Inchidei caseta de dialog atunci cand prelucrarea este completi.

Toate zonele rasterului au fost vectorizate, deci va trebui sa selectai numai zonele care au valoarea 1.

Deschidei dialogul Interogdrilor pentru noul vector.
Construii aceasta interogare:

"DN" = 1

Clic pe OK

Creai un nou fiier vectorial din rezultate, salvand vectorul candidate_areas dupa ce interogarea este com-
pletd (i numai zonele cu valoarea 1 sunt vizibile). Pentru aceasta utilizai funcia de Salvare ca... din meniul
care apare la efectuarea unui clic dreapta pe strat.

Salvai fiierul 1n directorul Rasterprac.
Denumii fiierul candidate_areas_only.shp.

Salvai harta dvs.

9.4.24 Calculai aria pentru fiecare poligon

Deschidei prin clic-dreapta, meniul noului strat vectorial.
Selectai Deschidere tabeld de atribute.

Clic pe butonul de Activare editare din partea de jos a tabelei, sau apdsai Ct r1+E.
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Clic pe butonul de Deschidere calculator de caGmpuri din partea de jos a tabelei, sau apdsai Ctr1+1.

Sub antetul Cdmpului nou din dialogul care apare, introducei numele cAmpului area. Tipul campului de
ieire ar trebui sd fie un numar intreg, iar 1dimea cAmpului ar trebui sd fie de 10.

In Expresia calculatorului raster, introducei:

Sarea

Astfel, acest calculator camp va calcula suprafaa fiecirui poligon din stratul vectorial, iar apoi va popula
apoi o0 noud coloand (denumitd area) , de tip intreg, cu valoarea determinata.

Clic pe OK

Facei acelai lucru pentru un alt cAmp nou denumit id. In Expresia calculatorului de campuri, introducei:
$id

Acest lucru ne asiguri cd fiecare poligon are un ID unic, in scop de identificare.

Facei clic iardi pe butonul Toggle editing, apoi salvai modificérile dacd vi se solicitd acest lucru.

9.4.25 Selectarea zonelor cu o dimensiune data

Acum, ca ariile sunt cunoscute:

Construii o interogare (ca de obicei) pentru a selecta numai poligoanele mai mari de 6000m” 2. Interogarea
este:

"area" > 6000

Salvai selecia Intr-un nou strat vectorial denumit solution.shp.

Acum avei zonele dumneavoastra calculate, din care o vei alege pe cea mai apropiatd de casa dvs.

9.4.26 Digitizai casa dvs.

Creai un nou strat vectorial, ca i mai Tnainte, dar de aceasta data, selectand ca Tip Punctul.
Asigurai-va ca acesta se afla in CRS-ul corect!

Denumii noul strat house . shp.

Finalizai crearea noului strat.

Intrai in modul de editare (in timp ce noul strat este selectat).

Efectuai clic pe punctul care reprezintd reedina dvs. sau un alt loc de rezidena, folosind strdzile pentru a
vd ghida. S-ar putea sd trebuiascd sa deschidei i alte straturi pentru a va ajuta sa identificai casa respectiva.
in cazul in care nu locuii prin apropiere, e suficient si facei clic pe undeva, printre strizile unde ar putea fi
situatd o casa.

Introducei orice numar arbitrar pentru ID-ul formei.
Clic pe OK
Salvai modificdrile i ieii din modul de editare.

Salvai harta.

Va trebui sd gésii centroidele (“centrele de masa”) pentru poligoane, pentru a decide care este cel mai apropiat de
casa dvs.
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9.4.27 Calculai centroizii poligoanelor

* Facei clic pe elementul de meniu Vector — Geometry Tools — Polygon centroids menu item.
* Specificai stratul de intrare solution.shp.

« Stabilii locaia de icire Rasterprac.

* Apelai fiierul destinaie solution_centroids.shp.

* Clic OK pentru a-1 adduga la Cuprins (Lista straturilor), apoi inchidei dialogul.

* Setai noul strat in partea superioard a ordinii stratului, astfel incét sa 1l putei vedea.

9.4.28 Aflai care este cel mai apropiat centroid de casa dvs.

* Facei clic pe elementul de meniu Vector —> Analysis Tools —> Distance matrix.

e Stratul de intrare ar trebui sa fie cel al reedinei dvs., iar stratul intd solution_centroids. Ambele ar trebui sa
utilizeze campul id ca i ID unic.

* Tip matricii de ieire ar trebui sa fie linear.
« Stabilii o locaie si un nume corespunzdtoare pentru rezultat.
* Clic pe OK

* Deschidei fiierul intr-un editor de texte (sau importai-1 intr-o foaie de calcul). Atenie la ID-ul destinaiei care
se va asocia cu cea mai scurta Distand. Pot exista mai multe de una la aceeai distana.

 Construii o interogare in QGIS pentru a selecta numai zonele cele mai apropiate de casa dvs. (seleciondndu-
le folosind campul id).

Acesta este raspunsul final la Intrebarea.

Includei i stratul reliefului semi-transparent peste un raster pldcut, la alegerea dvs. (de exemplu: guilabel: DEM-
ul sau rasterul pantei). De asemenea, includei poligonul din cea mai apropiatd zon(d) soluie, precum i casa dvs.
Urmai cele mai bune practici cartografice, pentru a crea harta de ieire.
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cHAPTER 10

Module: Plugin-uri

Plugin-uri vd permit extinderea funcionalitatdii QGIS. In acest modul, vi se aratd cum sd activai i sd utilizai

plugin-uri.

10.1 Lesson: Instalarea i Gestionarea Plugin-urilor

Pentru a incepe si utilizai plugin-uri, trebuie sa tii cum sa le descdrcai, sd le instalai i sa le activai. Pentru a face
acest lucru, vei invda cum sa utilizai Instalatorul de Plugin-uri i Managerul de Plugin-uri.

Scopul acestei lecii: Pentru a Tnelege i pentru a utiliza sistemul de plugin-uri QGIS.

10.1.1 0 Follow Along: Gestionarea Plugin-urilor

¢ Pentru a deschide Plugin Manager, facei clic pe elementul de meniu Plugins — Manage and Install Plugins.

« in fereastra de dialog care apare, identificai plugin-ul Processing:

808

Plugins | All (178)

oA

|-:n: Installed

2% Not installed

ﬁ Settings

Search |

< Ordnance Survey Translator {

2 OSM place search k. This plugin is experimental

. OSMEditorRemoteControl &

4 osmSearch Proces S i ng

. PDOK BAG Geocoder

i PDOK services plugin Spatial data processing framework for QGIS

= pgRoutinglayer

» . Photo25hape A ©
L b - rating vote(s

2 Fin Point _ 10027 downloads

. o Flam. Ceo‘metry Editor Category: Analysis

. Plugin Builder More info: homepage tracker code repository

» . Plugin Reloader
[g Q Point sampling tool
. Points20ne
. PointsToPaths
. PostGIS Topology Editor
. Postgres 91 plus Auditor
! Processing
+ . Processing LWGEOM Provider
o ProcessingPermaclim provider
1 Profile tool
o PS Time Series Viewer
. QChainage
+ QConsolidate
~ QCIS Cloud Plugin

- Author: Victor Olaya

Installed version: 2.0-20131120 (in
/Users/george/.qgis2/python/plugins/processing)

Available version: 2.0-20131120 (in QGIS Official Plugin Repository)

Upgrade all | Uninstall plugin | |

Reinstall plugin |

| Help |

* Facei clic 1n caseta de 1angd acest plug-in, apoi debifai-1, pentru a-1 dezinstala.

| Close |
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Clic Close.

Privind la meniu, vei observa cd meniul Processing nu mai este. Acest lucru inseamnd cd multe dintre
funciile de prelucrare utilizate mai inainte au dispdrut! Acest lucru se datoreaza faptului ca acestea fac parte
din plugin-ul Processing, care trebuie sa fie activat pentru a-1 folosi.

Deschidei iardi Managerul de Plugin-uri i reactivai Plugin-ul Processing prin efectuarea unui clic pe caseta
de bifare de langd el, apoi facei clic pe Close..

Meniul Processing ar trebui s fie din nou disponibil.

10.1.2 é‘ Follow Along: Instalarea Noilor Plugin-uri

Lista de plugin-uri pe care le putei activa i dezactiva, se realizeaza cu plugin-urile pe care le-ai instalat Tn mod
curent.

 Pentru a instala plugin-uri noi, selectai opiunea Not Installed din dialogul Managerul de Plugin-uri. Plugin-

uri disponibile pentru instalare vor fi listate aici. Aceastd listd diferd n funcie de configurarea sistemului
existent.

Plugins | Not installed (154)

. Al Search |
| o | . -
E 3 Installed <" Accuracy Assessment Not installed plugins
n . Affine Transformations H he list of all plugi ilable in th tories. but which
Z} Notinstalled “ Azimuth and Distance Plugin ere you see the list of all plugins available in the repositories, but whic|
are not yet installed.
- Buffer by Percentage
- cadastre Click on the name to see details.
< Cadinput You can change the sorting via the context menu (right click).
~ CadTools

A plugin can be downloaded and installed by clicking on it's name, and then

aio o rjRarpINanagen click the 'Install plugin' button.

4 Contour plugin

. Contrast homogenizer

. Copy_Coords

. Crayfish

o Cxf_in -

. Data-Driven Input Mask

. Datasource Importer

- Diagram Legend Plugin
* Digitizing Tools

- DirectionalSlope

. Dockable MirrorMap

- EasyCustomlLabeling

4 ELECTRE-TRI
<" Elevation
. Expressions Plus
. FlowMapper : : : :
. FlowPathDown_BB Uipgmdsial Uninstall plugin Reinstall plugin
[ Help | [ Close |

Putei obine informaii despre fiecare plugin, selectindu-1 din lista de plugin-uri afiate.
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0006
e Al

[:!!: Installed

7 Not installed

# Settings

Plugins | Not installed {154)

Search |

o Accuracy Assessment
. Affine Transformations
» . Azimuth and Distance Plugin
o Buffer by Percentage
. cadastre

. Cadinput

* CadTools

Color Ramp Manager
Contour plugin

+ Contrast homogenizer
. Copy_Coords

o Crayfish

o Cxfin

- Data-Driven Input Mask
» . Datasource Importer
» Diagram Legend Plugin
. Digitizing Tools

. DirectionalSlope

. Dockable MirrorMap

» . EasyCustomLabeling
o ELECTRE-TRI

o Elevation

. Expressions Plus

. FlowMapper

- FlowPathDown_BB

| Help |

Contour plugin

Generate contour lines (isolines) and/or filled contours
a set of data points. Requires python modules numpy,
matplotlib, and shapely.

10 rating vote(s)
19876 downloads
More info: homepage tracker
Author: Chris Crook, Lionel Roubeyrie

Available version: 1.0.4 (in QGIS Official Plugin Repaository)

Upgrade all | Install plugin |

| Close |

* Un plugin poate fi instalat facand clic pe butonul /nstall Plugin de sub panoul de informaii al plugin-ului.

10.1.3 0 Follow Along: Configurarea Depozitelor Adiionale de Plugin-uri

Plugin-urile care sunt disponibile pentru instalare depind de depozitele configurate pentru utilizare.

Plugin-urile QGIS sunt stocate online in arhive. In mod implicit, numai depozitele oficiale sunt active, ceea ce
inseamnd cd putei accesa numai plugin-uri oficiale. Acestea sunt, de obicei, primele plugin-uri pe care le dorii,
pentru ca ele au fost testate temeinic i sunt adesea incluse in QGIS, Tn mod implicit.

Este posibil, totui, si incercai mai multe plugin-uri decét cele implicite. In primul rand, ai vrea si configurai
depozite suplimentare. Pentru a face acest lucru:

* Deschidei fila Settings din fereastra de dialog a Managerului de Plugin-uri

10.1. Lesson: Instalarea i Gestionarea Plugin-urilor
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Plugins | Not installed {154)

o]
E ] Installed

2% Notinstalled v [ Show also experimental plugins

o ; Note: Exparimer ins are ganerally production uss. These plugins are in early st develogment, and should be consigered insomsiete or proc o
ke 3 Settings zoncapt toois. OG! duu';aanmremnm\nmal\lngmsaemug\naun\smwuﬁaﬁdmm&maﬁyfummw

w [ | Show also deprecated plugins

Nate: Deprecsied plugins are generally unsuiabls o producion use. These plugins are urmeintzined, and shocld be considered absclets to0ls. OCIS doss not recommend
installing these plugins unless you still need it and there are no ather akiematives available.

Plugin repositories
Status Name URL
[l connected QGIS Official Plugin Repository http://plugins.qgis.org/plugins/plugins.xmli?qgis=2.1

| Reload all repositories | Add.. || Edic. Delete

| Help | | Close |

¢ Clic pe butonul Addugare, pentru a gasi i a adduga un nou depozit.

* Furnizai un Nume i Adresa URL pentru noul depozit pe care dorii sd-1 configurai i asigurai-va ca este
selectatd caseta Enabled.

8. 0.8 Repository details
Name |Bnund|ess |
URL |http:Hqgis.hnurldlessgen.com;’plugins.xml I

Parameters ?qgis=2.0

Enabled ¥

| Cancel | [ OK |
. )

* Vei vedea acum noul depozit de plugin-uri, enumerat in lista Depozitelor configurate pentru Plugin-uri
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606 Plugins | Not installed {154)
T Al P e e s El | |
[i: Installed
3 Not installed w» [ Show also experimental plugins
Settings B e i
w [ | Show also deprecated plugins

Note: Deprecated plugins are ganerally unsuitabls for production use. These plugin &ra unmaintained. and shauld be considersd 'cbsolete’ toals. OGIS does not recommend
installing these plugins unless you still need it and there are no ather akiematives available.

Plugin repositories

Status Name URL

1] connected Boundless http://qgis.boundlessgeo.com/plugins.xml?ggis=2.1
[l connected QGIS Official Plugin Repository http://plugins.qgis.org/plugins/plugins.xmli?qgis=2.1

| Reload all repositories | Add.. || Edic. Delete

| Help | | Close |

* Putei selecta, de asemenea, opiunea de a afia Plugin-urile Experimentale, prin alegerea Show also experi-
mental plugins

* Dacd acum mergei Tnapoi la fila Get More, vei vedea cd plugin-urile suplimentare sunt acum disponibile
pentru instalare.

* Pentru a instala un plugin, pur i simplu facei clic pe el in lista, apoi facei clic pe butonul Install plugin.

10.1.4 In Conclusion

Instalarea plugin-uri in QGIS este simpla i eficace!

10.1.5 What’s Next?

Mai departe, vd vom prezenta cateva plugin-uri utile ca exemple.

10.2 Lesson: Plugin-uri QGIS Utile

Acum, cd putei instala, activa i dezactiva plugin-uri, sd vedem cum va poate ajuta 1n practicd acest lucru, privind
la cateva exemple de plugin-uri utile.

Scopul acestei lecii: De a véd familiariza cu interfaa plugin-urilor i de a face cunotiné cu unele plugin-uri utile.

10.2.1 ‘J Follow Along: Plugin-ul de Analiza a Terenurilor Raster

o Incepei o noud harti, doar cu setul de date raster srtm_41_19.tif  (parcurgei
exercise_data/raster/SRTM).

Din lecia de analizi a rasterelor, suntei deja familiarizai cu funciile de analiza raster. Ai folosit instrumentele
GDAL (accesibile prin Raster —> Analysis) pentru aceasta. Cu toate acestea, ar trebui sa cunoatei cd existd i
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plugin-ul Raster Terrain Analysis. Acesta vine o datd cu versiunile mai noi de QGIS, i astfel, nu va fi nevoie sa-1
instalai separat.

* Deschidei Plugin Manager i asigurai-va cd plugin-ul Raster Terrain Analysis este activat:

Plugins | Installed (24)
Search | |

T installed

2% Notinstalled

# Settings

<+ Coordinate Capture @

?Dwanage. Raster Terrain Analysis plugin

g Dxf2Shp Converter

D0 &I

[ eVis A plugin for raster based terrain analysis
& fTools

;& GdalTools Category: Raster
-

| @&l

Georeferencer GDAL Installed version: Version 0.1 {in
GeoSearch Jusr/local{Cellar/qgis-20/HEAD/QGIS.app/Contents /MacOS/../Plugins/q
GPS Tools gis/librasterterrainplugin.so)

&L

I
Heatmap
! InaSAFE
Interpolation plugin

OfflineEditing i
Openlayers Plugin

OROODO0O0

Oracle Spatial GeoRaster
Point sampling tool
& Processing
& [ Raster Terrain Analysis plugin__|
[g Road graph plugin
] ‘\%’ Spatial Query Plugin
) GgsPIT
] SQL Anywhere plugin
O Topology Checker
] 'E Zonal statistics plugin

A

Upgrade all Uninstall plugin Reinstall plugin

| Help | | Close |

¢ Deschidei meniul Raster. Ar trebui sa vedei submeniul Terrain analysis.

* Clic pe Terrain analysis — Relief, apoi introducei urmatoarele opiuni:

8086 Relief
Elevation layer [ srtm_41_19 :]
Output layer |‘ exercisefdata,fpluginsfrelief| EI
Output format | GeoTIFF l
Z factor | 1.0 |

™ Add result to project
Relief colors

|[ Create automatically ] [ Export distribution... ] I Up | [ Down | [ + _]

Lower bound | Upper bound | Color

[ Export colors... J [ Import colors... ]

[ Cancel | [FHOKT

* Salvai noul fiier in exercise_data/plugins/relief.tif (creai un nou dosar, dacd este necesar).

 Lasai Formatul de Ieire i Z factor neschimbat.
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* Asigurai-va ca este selectatd caseta Add result to project.

¢ Clic pe butonul Create automatically. Lista de mai jos va fi populata:

FeXeX: . T P— . -

Elevation layer | srtm_41_19 :]

Qutput layer |Vo|umes,fDrobu,fsites!qgisiQG\S*Ducurnentation;‘suurce,fducs,‘tra.ining_manual!exercise_dataf plugins/relief | EI

Output format [ GeoTIFF + ]

Z factor | 1.0 |

™ Add result to project
Relief colors

[ Create automatically ] [ Export distribution...

Lower bound | Upper bound | Color

4] 121.357

121.357  350.587

350.587  653.98

653.98 707.917

707.917  997.825

997.825 997.825

997.825 997.825

997.825 1436.06

1436.06 1699

Export colors... ] [ Import colors...

[ cancel | (0K

Acestea sunt culorile pe care plugin-ul le va folosi pentru a crea relieful.

» Dacd vd place, putei schimba aceste culori printr-un dublu-clic pe fiecare rand de culori. De exemplu:

FeXeX: . T P— . -

Elevation layer [ srtm_41_19 :]

Qutput layer |Vo|umes,fDrobu,fsites!qgisiQG\S*Ducurnentation;‘suurce,fducs,‘tra.ining_manual!exercise_dataf plugins/relief | EI

Output format [ GeoTIFF

Z factor | 1.0

™ Add result to project
Relief colors

[ Create automatically ] [ Export distribution...

Lower bound | Upper bound | Color
4]
121.357

653.98 707.917
707.917 997.825
997.825 997.825
997.825 997.825
997.825 1436.06
1436.06 1699

Export colors... ] [ Import colors...

[ Cancel | (0K

* Facei clic pe Ok iar relieful va fi creat:
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960961.66,6104744.40 : 1046649.39,6251651.94 Coordinate: 992081,6226680 Scale [1:154219 -] [%/] & Render EPSG:32733 ]

Astfel se va realiza un efect similar, ca i atunci cand ai folosit reliful semi-transparent, ca o suprapunere peste un
alt strat raster. Avantajul acestui plugin este acela cd el creeazd acest efect folosind un singur strat.

10.2.2 0 Follow Along: Plugin-ul OpenLayers

Incepei o noui harti i incircai stratul roads.shp.
Focalizai 1n aria Swellendam.

Folosind Managerul de Plugin-uri, gisii un nou plugin, prin introducerea cuvantului OpenLayers in
campul Filter.

Selectai plugin-ul OpenLayers din lista filtrata:
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Plugins | Not installed {155)

% Al Search |0penLa :
E51 Installed . - OGR2Layers -
OpenLayers Plugin
3} Not installed 40 TMS for Korea
$% settings OpenStreetMap, Google Maps, Bing Maps layers and
more

WNIXN

63 rating vote(s)
79173 downloads
Tags: openlayers,osm,google,bing
More info: homepage tracker code repository

Author: Sourcepole

Available version: 1.1.2 (in QGIS Official Plugin Repaository)

Upgrade all | Install plugin |

| Help | | Close |

* Clic pe butonul Instalare plugin.
¢ Cand ai terminat, inchidei Managerul de Plugin-uri.
Inainte de a-1 utiliza, asigurai-vi ci atat harta ct i plugin-ul sunt configurate in mod corespunzitor:
* Deschidei setirile plugin-ului facand clic pe Web — OpenLayers plugin — OpenLayers Overview.

« Utilizai panoul, pentru a alege un tip de harti pe care il dorii. In acest exemplu, vom folosi tipul de harti
“Hybrid”, dar putei alege oricare altul, daca dorii.

QGIS 2.0.1-Dufour.

AR & G B ip & BE = 0 o 1 B %

o
o

PEHBINSES &

El

£ s

o0 OpenLayers Overview

CES S o — 8

W] Coordinate: 445666,6234871 sale 132346+ (3] @ Render £15C:32734 (@]

 Deschidei dialogul Proprietdilor Proiectului prin selectarea Project —> Project Properties din meniu.

* Activai proiecia “din zbor”, apoi folosii proiecia Google Mercator:
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2000 Project Properties | CRS
General ™ Enable 'on the fly' CRS transformation
Filter
[EN 1dentify layers Recently used coordinate reference systems
Coordinate Reference System Authority ID
™" Default styles Van der Grinten | USER:100000
NSIDC EASE-CGrid Clobal EPSC:3410
[ ows server WGS 84 / UTM zone 33§ EPSC:32733
WGS 84 / UTM zone 348 EPSC:32734
{C“) Macros 'WGS 84 [ Pseudo Mercator EPSC:3857
_ Google Mercator EPSC:900913
EE Relations WCS 84 EPSC:4326
Coordinate reference systems of the world || Hide deprecated CRSs
Coordinate Reference System Authority ID
WCS 84 / SCAR IMW ST53-56 EPSC:3273
WCS 84 / SCAR IMW ST57-60 EPSC:3274
WCS 84 / South Georgia Lambert EPSC:3762
'WGCS 84 [ USCS Transantarctic Mountains EPSC:3294
unnamed EPSC:27500
¥ Mercator
Batavia (Jakarta) / NEIEZ (deprecated) EPSGC:21100
Batavia / NEIEZ EPSC:3001
Coogle Mercator EPSC:900913
Makassar (Jakarta) / NEIEZ (deprecated) EPSGC:25700
Selected CRS: Google Mercator
+proj=merc +a=6378137 +b=6378137 +lat_ts=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0
+k=1.0 +units=m +nadgrids=@null +wktext +over +no_defs
[ veio | [ poly | [Ganee |

* Acum folosii plugin-ul pentru a va afia o hartd Google a zonei. Putei face clic pe Plugins — OpenLayers
Plugin — Add Google Hybrid Layer pentru a o adduga:

000 | 4% Manage and Install Plugins... | QGIS 2.0.1-Dufour
— B3 = o g ‘ FLoe. B OB = [
D - LJ Iﬁ% Iiu o ﬁ') 5 . Python Console p @3 3 ¥ gg' @ 8 i
W, f B Cfﬁ fx g =€ OpenLayers plugin Tl v OpenlLayers Overview
00 _— Terms of Service / About

*§ Add Google Physical layer
*§ Add Google Streets layer
*§ Add Google Hybrid layer
*§ Add Google Satellite layer
& Add OpenStreetMap layer
4 Add OpenCycleMap layer
# Add OCM Landscape layer
72 Add OCM Public Transport layer
&' Add Yahoo Street layer
@' Add Yahoo Hybrid layer
@' Add Yahoo Satellite layer
Add Bing Road layer
Add Bing Aerial layer
Add Bing Aerial with labels layer
[ Add Apple iPhoto map layer

T . roads 345

HHDHINANS

,o [ Add Stamen Toner/QSM layer
[ Add Stamen Watercolor/OSM layer
\[E;" [ Add Stamen Terrain-USA/OSM layer

[d

Aceasta va Incirca o noud imagine raster de la Google, pe care o putei folosi ca un fundal, sau pentru a va ajuta sa
va identificai locaia pe hartd. Aici este un astfel de strat, avand suprapus propriul nostru strat rutier vectorial:
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QGIS 2.0.1-Dufour

0666

DEBBLIYNSLAL o RBPLLAMR & G B e BE =0 32 7 BY
4.0 B 6B R o< S Ee B u

00 Layers

roads
™ S Google Hybrid

<

S 808N SHS

[ETE0 Browser
o6 OpenLayers Overview

[ Enable map | #J Google Hybrid

o
Gsoglénese

%] Coordinate: 2273201,-4031525 Scale [1:21333 &) ARender epsc:3857 (@) |

Note: E posibil sd trebuiascd sd poziionai stratul drumurilor deasupra stratului Google pentru a-l face vizibil.

Poate fi, de asemenea, necesar si focalizai pana la extinderea stratului de drumuri, pentru a re-centra harta.

10.2.3 ‘J Follow Along: Plugin-ul GeoSearch

* Incepei o noud harta, fara seturi de date.

* Deschidei Plugin Manager i filtrai-1, pentru a gési Plugin-ul GeoSearch, apoi facei clic pe Instalare Plugin.
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1806

Plugins | All (178)

% All Search |geos

E51 Installed 7 GeoSearch

1 Geospatial Simulation
2% Not installed o HTP Geoprocessor

# Settings . OpenGeo Explorer

| Help |

« lichidei Managerul de Plugin-uri.

* Acum putei folosi plugin-ul GeoSearch pentru a ciuta toponime.

GeoSearch

Search location by words like google map; Calculate
Distance between two points on mapCanvas.(0.05.00)

WRIXNIX

1 rating votel(s)
8356 downloads
Tags: maptool
More info: homepage tracker code repository

Author: Walter Tsui

Available version: 0.06.00 (in QGIS Official Plugin Repository)

Upgrade all [ Install plugin |

| Close |

—> GeoSearch pentru a deschide dialogul GeoSearch.

Vo B /R L e

4k Manage and Install Plugins... |
=] %
l:(} @ m o« ﬁ') &q & Python Console

IJ] GeoSearch
Openlayers plugin

Click pe Plugins —> GeoSearch Plugin

QGIS 2.0.1-Dufour

B & @, b & oy

> ¥ GeoSearch

>

—

¢ Cdutai Swellendam in Dialogul GeoSearch pentru a-1 localiza pe harta dvs.:
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806

GeoSearch

]

Distance

Geocod

Addres:

[ CoogleV3

2l Iswellendam| | Search

Geocod

Latituds Longitut

| CoogleV3

] | | | [om Map | [Search |

Result [V Exact One Res

@ || Search On Google Weli

Double Click below items t

10.2.4 In Conclusion

(u'Swellendam, South Africa’, (-34.0166667, 20.4333333))

Sunt disponibile multe plugin-uri utile pentru QGIS. Folosind instrumentele incorporate, pentru instalarea i ges-
tionarea acestor plugin-uri, putei gasi noi plugin-uri i sa efectuai o utilizare optima a acestora.

10.2.5 What’s Next?

Apoi, vom analiza modul de utilizare al straturilor care sunt gdzduite pe servere aflate la distand, in timp real.
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CHAPTER 11

Module: Resurse Online

Atunci cind se analizeaza sursele de date pentru o harta, nu este necesar sa va limitai la datele pe care le-ai salvat
pe computerul la care lucrai. Existd surse de date online, pe care le putei incédrca atit timp cat suntei conectat la
Internet.

In acest modul, vom acoperi cele doui tipuri de servicii GIS bazate pe web: Servicii Web Mapping (WMS) i
Servicii Web Feature (WES).

11.1 Lesson: Serviciile Web Mapping

Un Serviciu de Cartografiere Web (WMS) este un serviciu gizduit pe un server aflat la distand. Similar unui site
web, il putei accesa, atat timp cét avei o conexiune la server. Cu ajutorul QGIS, putei incarca un WMS direct in
harta existenta.

Din lecia despre plugin-uri, ne amintim cd este posibild incdrcarea unei noi imagini raster, spre exemplu, de la
Google. Totui, aceasta este o tranzacie once-off: o datd ce ai descdrcat imaginea, aceasta nu se mai schimba. Un
WMS este diferit prin faptul ca este un serviciu live, care se va actualiza automat, la deplasarea sau marirea harii.

Scopul acestei lecii: De a folosi un WMS i de a-i inelege limitarile.

11.1.1 v Follow Along: incarcarea unui strat WMS

For this exercise, you can either use the basic map you made at the start of the course, or just start a new map and
load some existing layers into it. For this example, we used a new map and loaded the original places and landuse
layers and adjusted the symbology:
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0006 QGIS 2.0.1-Dufour

DEBBLORINS AL o8PLALR & 6 B he BE =0 o 7, BW
' B _— Y
00 Layers
g
'a 9 landuse
.:l
o
»
@
=
%
Vool
0
 Lovers RE)
Ready There is a new plugin available [§§] Coordinate: 20.4298,34.0123 Scale (124229 |+ [&/| ¥ Render EPSG:4326 (&) y

* Incdrcai aceste straturi Intr-o noud hartd, sau folosii harta originald doar cu aceste straturi vizibile.

» Before starting to add the WMS layer, first deactivate “on the fly” projection. This may cause the layers to
no longer overlap properly, but don’t worry: we’ll fix that later.

 Pentru a adduga straturi WMS, facei clic pe butonul Add WMS Layer:

Remember how you connected to a SpatiaLite database at the beginning of the course. The landuse, places, and
water layers are in that database. To use those layers, you first needed to connect to the database. Using a WMS
is similar, with the exception that the layers are on a remote server.

 Pentru a crea o noud conexiune la un WMS, facei clic pe butonul New.

You’ll need a WMS address to continue. There are several free WMS servers available on the Internet. One of
these is terrestris, which makes use of the OpenStreetMap dataset.

* Pentru a face uz de acest WMS, setai-1 in dialogul curent, astfel:

268 Chapter 11. Module: Resurse Online


http://ows.terrestris.de/osm/service
http://wiki.openstreetmap.org/wiki/Main_Page

QGIS Training Manual, Release 2.8

Add Layer(s) from a Server

.m Layer Order | Tilesets | Server Search |

|8 086 Create a new WMS connection ' n__l
gis-lab Connection details .
Caonnect \ Add default servers

[ Connoct AU | ftoresti I

ID &

vo 1 URL |ht‘tpu’.l’ows,terresiris.defosmfservice |

v
2

If the service requires basic authentication, enter a user name and
optional password

User name | |
Password | |
mage encoding
Referer | |
i ()PNG () || lgnore GetMap URI reported in capabilities ‘
Coordinate Refe || Ignore GetFeaturelnfo URI reperted in capabilities

[ | lgnore axis orientation (WMS 1.3/ WMTS)
Layer nemsg E [ | Invert axis arientation
Tile size . [ | Smoath pixmap transform
Feature limit fo

WGS 84 [ Hep | Cancel | [ OK |
| 7

_Help | [ Add | ~ Close

1 Layer(s) selected

* Valoarea campului Name ar trebui sd fie terrestris.
* Valoarea campului URL ar trebui sd fie http://ows.terrestris.de/osm/service.

* Facei clic pe Ok. Ar trebui sd vedei listat noul server WMS:
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| terrestris .

i-mq[ New J[ Edit J[ Delete ] [ Load J[ Save ] [ Add default servers ]

ID | Name | Title | Abstract

Image encoding
Options

Layer name [
Tile size [

Feature limit for GetFeatureinfo

(Moo ) ((Add ]

Ready

[ terrestris B J

M[ New J[ Edit J[ Delete ] [ Load J[ Save ] [ Add default servers ]

| Title | Abstract
OpenStreetMap WMS Deutschland
OSM-WMS OpenStreetMap WMS - by terrestris

mage encoding
[ (J)PNG ()JPEG (e)GIF

Options (0 coordi reference sy available)

Layer name [
Tile size [

Feature limit for GetFeatureinfo

((Helo ) (Add ]

Select layer(s)

Acestea sunt toate straturile gdzduite de acest server WMS.
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* Facei clic o datd pe stratul OSM-WMS. Se va afia Sistemul sdu de Coordonate de Referind:

808 . _Add Layer(s) from a Server ’
Layer Order = Tilesets = Server Search }
[ terrestris ;]
E_w_“ New ][ Edit ][ Delete ] [ Load ][ Save ] [ Add default servers ]
'ID A [ Name Title Abstract |
v 0 OpenStreetMap WMS Deutschland

OSM-WMS OpenStreetMap WMS - by terrestris

Image encoding

' ()PNG ()JPEG () GIF

Coordinate Reference System (13 available)

Layer name | OSM-WMS

Tile size |

Feature limit for GetFeaturelnfo
WGS 84

“Help | [ Add

1 Layer(s) selected

Din moment ce nu utilizim WGS 84 pentru harta noastrd, sd vedem toate CRS-urile dintre care putem alege.

* Facei clic pe butonul Change. Vom vedea un dialog standard de Selector de Sisteme de Coordonate de
Referind.

* Dorim un CRS proiectat, aa cd haidei sa alegem WGS 84 / Pseudo Mercator.
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8.0.6 Coordinate Reference System Selector

Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this layer will now have its projection set to that of the project, but you may override this by selecting
a different projection below.

Filter
Recently used coordinate reference systems
Coordinate Reference System Authority ID
WGS 84 EPSG:4326
Coordinate reference systems of the world || Hide deprecated CRSs
Ceordinate Reference System Authority |D
WGS 84 EPSG:4326
v [ Projected Coordinate Systems
v Cassini
DHDN / Soldner Berlin EPSG:3068
w Lambert Azimuthal Equal Area
ETRS89 / ETRS-LAEA EPSG:3035
v Mercator
Google Mercator EPSG:800913
WGS 84 / Pseudo Mercator EPSG:3857
v Transverse Mercator
DHDN / 3-degree Gauss zone 3 (deprecated) EPSG:31463
DHDN / Gauss-Kruger zone 2 EPSG:31468
DHDN / Gauss-Kruger zone 3 EPSG:31467
Selected CRS: WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 +lat_15=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m +nadgrids=@null +no_defs

* Clic pe OK
* Clic Add, apoi noul strat va apdrea in hartd sub denumirea OSM-WMS.
o In Lista straturilor, facei clic i deplasai-1 in josul listei.

You will notice that your layers aren’t located correctly. This is because “on the fly” projection is disabled. Let’s
enable it again, but using the same projection as the OSM-WMS layer, which is WGS 84 / Pseudo Mercator.

* Activai proiecia “din zbor”.

« In fila CRS (dialogul Proprietdilor Proiectului), introducei valoarea pseudo in cAmpul Filtru:
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Pro!'ect Pro grties

L
U—_lhj Identify layers
W Default styles
OWS server

Macras

Coordinate Reference System (CRS)

[ Enable 'on the fly' CRS transformation

Filter I pseudo a I
Recently used coordinate reference systems

Coordinate Reference Systemn Authority ID

WGS 84 / Pseudo Mercator EPSG:3857

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference Systermn Authority ID
v [ Projected Coordinate Systems
¥ Mercator

WGS 84 / Pseudo Mercator EPSG:3857

Selected CRS: WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 +lat_ts=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m
+nadgrids=@null +no_defs

* Alegei WGS 84 / Pseudo Mercator din lista.

* Clic pe OK

* Now right-click on one of your own layers in the Layers list and click Zoom to layer extent. You should see

the Swellendam area:
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QGIS 2.0.1-Dufour - wms-map,

066
DOBRBLDRNS AL A HPLAERE & B p8 BE & 0 0 o BY

g G S W GO T

00 s

% lancuso

& I osmwus

HSLEHBINARS

Pulteljagsrivier

N Govser

1781281 of 1761291 bytes of map downloaded. Thera i 2 new olugin avaiade [§] Coordinate: 227207, -4062708 Scale 14718z 1v) 3] O Fender EPSG3857 @)1

Noti cum se suprapun strizile stratului WMS cu propriile noastre strizi. Asta e un semn bun!

Natura i limitele WMS

By now you may have noticed that this WMS layer actually has many features in it. It has streets, rivers, nature
reserves, and so on. What’s more, even though it looks like it’s made up of vectors, it seems to be a raster, but you
can’t change its symbology. Why is that?

This is how a WMS works: it’s a map, similar to a normal map on paper, that you receive as an image. What
usually happens is that you have vector layers, which QGIS renders as a map. But using a WMS, those vector
layers are on the WMS server, which renders it as a map and sends that map to you as an image. QGIS can display
this image, but can’t change its symbology, because all that is handled on the server.

This has several advantages, because you don’t need to worry about the symbology. It’s already worked out, and
should be nice to look at on any competently designed WMS.

On the other hand, you can’t change the symbology if you don’t like it, and if things change on the WMS server,
then they’ll change on your map as well. This is why you sometimes want to use a Web Feature Service (WES)
instead, which gives you vector layers separately, and not as part of a WMS-style map.

Acest lucru va fi acoperit in lecia urmatoare, cu toate acestea. in primul rand, haidei sd adaugai un alt strat WMS
din serverul terrestris.

11.1.2 V Try Yourself

¢ Ascundei stratul OSM-WSM din Lista straturilor.

* Addugai serverul WMS “ZAF CGS 1IM Bedrock Lithostratigraphy” 1la acest URL:
http://196.33.85.22/cgi-bin/ZAF_CGS_Bedrock_Geology/wms

Load the BEDROCKGEOLOGY layer into the map (use the Add WMS Layer button as before). Remember
to check that it’s in the same WGS 84 / World Mercator projection as the rest of your map!

* Ai putea sd-i setai Codificarea ca JPEG 1 opiunea Tile size 1a 200 pe 200, pentru a se incdrca mai rapid:
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8.0.6 Add Layer(s) from a Server
Layer Order | Tilesets | Server Search |
[ bedrock B
[ Connest || New || Edit || Delete | | Load || Save | | Add defaultservers |
D Name Title Abstract

k1 ZAF_CGS_1... ZAFCGS1:... ZAF CGS 1:1M Bedrock Lithostratigraphy

Image encoding
()PNG ()PNGB (&)JPEG () GIF () TIFF

Coordinate Reference System (1 available)

BEDROCKG... ZAF CGS1... The 1:1 m digital geclogical map covering the whole of the Republic of South Africa is available in this OGC WMS ...

Layer name |BE DROCKGEOLOGY

Verificai-va rezultatele

11.1.3 v Try Yourself

* Ascundei toate celelalte straturi WMS, pentru a preveni randarea inutild din fundal.
¢ Adaugai serverul “OGC” WMS acestui URL: http://ogc.gbif.org:80/wms
* Addugai stratul bluemarble.

Verificai-vd rezultatele

1114 0 Try Yourself

O parte din dificultatea de a folosi WMS, este de a gisi un server bun (i gratuit).

Tile size |ZOU | |2(!U\

Feature limit for GetFeaturelnfo ‘10

WGS 84 [ Change ...
| Help | | Add | | Close |
1 Layer(s) selected

* Find a new WMS at spatineo.com (or elsewhere online). It must not have associated fees or restrictions, and

must have coverage over the Swellendam study area.

Amintii-va cd pentru un WMS avei nevoie doar de URL-ul séu (i, de preferind, un fel de descriere).

Verificai-vd rezultatele

11.1.5 In Conclusion

Folosind un WMS, putei adduga hiri inactive ca fundaluri pentru datele hérilor existente.

11.1.6 Further Reading

* spatineo.com
* Geopole.org

* Lista de servere WMS OpenStreetMap.org
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11.1.7 What’s Next?

Now that you’ve added an inactive map as a backdrop, you’ll be glad to know that it’s also possible to add features
(such as the other vector layers you added before). Adding features from remote servers is possible by using a
Web Feature Service (WES). That’s the topic of the next lesson.

11.2 Lesson: Serviciile Web Feature

Un Serviciu Web Feature (WFES) pune la dispoziie utilizatorilor date GIS in formate care pot fi incércate direct n
QGIS. Spre deosebire de un WMS, care ofera doar o hartd pe care nu o putei edita, un WES oferd acces direct la
entitdi.

Scopul acestei lecii: De a folosi un WFS i de a-i inelege cum diferd de un WMS.

11.2.1 0 Follow Along: incércarea unui Strat WFS

* Incepei o noud hartd. Aceasta are scop demonstrativ i nu va fi salvatd.
* Asigurai-vd cd reproiectarea “din zbor” este dezactivatd.

* Clic pe butonul Add WF'S Layer:

* Clic pe butonul New.

o in  caseta de dialog care apare, introducei  nsidc.org ca i Nume i
http://nsidc.org/cgi-bin/atlas_south?version=1.1.0cai URL.

808 Create a new WFS connection

Connection details

Mame 'nside.org |
URL | http:/insidec.orgfegi-binfatlas_south?version=1.1.0 |
If the service requires basic authentication, enter a user name and
optional password
User name | |
Password | |
| Help | | Cancel | [ OK |

* Clic OK, apoi noua conexiune va aparea in Conexiunile serverului.

* Clic pe Connect. Va apdrea o listd a straturilor disponibile:
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8.0.8

Add WFS Layer from a Server

Server connections

[ nside.org

[ Connect | | New | | Edit | | Delete |

Filter: |

| Title

Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)
Antarctic grounding line (excludes ice shel...
Antarctic island coastlines

countries (excluding Antarctica)
Antarctica border

Antarctic island coastlines

Antarctic Polar Front

International Date Line

Antarctic megadunes

Antarctic permanent research stations
Antarctic ice core locations

South Pole, Geoaraphic

¥ Name

antarctic_ice_shelves_fill
antarctic_continent
antarctic_islands
land_excluding _antarctica
antarctica_elevation_contours
glaciers

glacier_oullines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline
antarctic_coastling
antarctic_islands_coastlines

country_borders_excluding_antar...

antarctica_country_border
antarctica_islands_coastlines
antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_cores
south_pole_aecaraphic

Bohlander, J.and T. 5...  [¥]
Bohlander, J.and T. S...  [¥]
Center for Internation... [
Liu, H., K. Jezek, B.L... [¥]
National Imagery and...  [¥]
Armstrong, R., B. Ra... [+]
Center for Internation... [V
Bohlander, J. and T. S...  [¥]
Bohlander, J.and T. S...  [¥]
Bohlander, J.and T. S... [
Center for Internation... [V
Bohlander, J. and T. S...  [¥]
Bohlander, J. and T. S... [
Orsi, A. and Ryan, U. ... |
National Geographic ...  [¥]
Bohlander, J.and T. S...  [¥]
Wikipedia contributor... [
Maurer, J. compiler. 2... [V
Labels the location of ...

Cache Feature

Filter

|| Use title for layer name
“Coordinate reference system

EPSG:3031

| Help | | Add | | Buildquery |

 Gasii stratul south_poles_wfs.

* Facei clic pe strat pentru a-1 selecta.

8.0.6

Add WFS Layer from a Server

Change ...

| Close |

Server connections

l nside.org

ar

M | New | [ Edit | [ Delete

Load Save

Filter: | |
Title ¥ | Name Abstract Cache Feature Filter

glacier outlines glacier_outlines Armstrong, R., B. Ra...

coastlines (excluding Antarctica) coastlines_excluding_antarctica Center for Internation... [V
Antarctic coastline (includes ice shelves) antarctic_ice_shelves_outline Bohlander, J.and T. S...  [¥]
Antarctic grounding line (excludes ice shel... antarctic_coastline Bohlander, J. and T. S... [¥]
Antarctic island coastlines antarctic_islands_coastlines Bohlander, J. and T. S...  [¥]
countries (excluding Antarctica) country_borders_excluding_antar... Center for Internation... [+
Antarctica border antarctica_country_border Bohlander, J.and T. S...  [¥]
Antarctic island coastlines antarctica_islands_coastlines Bohlander, J. and T. S... [V
Antarctic Polar Front antarctic_polar_front Orsi, A. and Ryan, U. ... ¥
International Date Line international_date_line National Geographic ... [V
Antarctic megadunes antarctic_megadunes Bohlander, J.and T. S...  [¥]
Antarctic permanent research stations antarctic_research_stations Wikipedia contributor... [V
Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler. 2... V]
South Pole, Geographic south_pole_geographic Labels the location of ... [¥]
South Pole, Magnetic south_pole_magnetic McClean, S. 24 Janu... [V
South Pole, Geomagnetic south_pole_geomagnetic McClean, 8. 24 Janu... [V
South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contributor... [
South Pole of Cold south_pole_of_cold Wikipedia contributor... [+
South Poles abel - o

|| Use title for layer name
“Coordinate reference system

EPSG:3031

| Help | | Add | | Buildquery |

Change ...

| Close |
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* Clic pe Add.

Este posibil ca incarcarea stratului si dureze. Dupi ce s-a inciircat, va apirea pe harti. In cazul nostru este
suprapus peste conturul Antarcticii (disponibil pe acelai server, sub numele de antarctica_country_border):

[eX:Xe) QIS - south_poles.
DEBRBOROS AL AAPLL/LRE & @ F K& BE =0 % T BY
P/ BB g0 "S@ysesas @8

o
;
=

s 888 %A

o

. Coordinate: -2098122,1934512 | Scale (13,820,662~ [%/| M Render EPSG:3031 (@] [4]

Prin ce difera faa de un strat WMS? Asta va deveni evident cind vei vedea atributele stratului.

* Deschidei tabelul de atribute al south_poles_wfs. Ar trebui sd vedei asta:

Geographic South Pole
Magnetic South Pole (2005)
Geomagnetic South Pole (2005)
South Pole of Inaccessibility
South Pole of Cold

k{ Show All Featuraes .,

De vreme ce punctele au atribute, putem si le punem etichete i sa le schimbdm simbolistica. latd un exemplu:
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o
J o
o

QGIS - south_poles

(DB RBRODR NS AL AHPLLKLRS & G Ky & BE = Ty B W
‘ a % & Ed <8 B B Y v ¢ g
00 Layers
- south poles wfs "
o o
v © 09 antarctica_country_border L 3

<

S80I NSMS

J§outh Pole of Inaccessibility

JGeographic South Pole

_Keomagnetic South Pole (2005) $
" 7South Pole of Cold v

e _Magnetic South Pole (2005)

{ Layers BRI

%] Coordinate:

1400733,-1251343 Scale (13,820,662~ [/ M Render EPSG:3031 (@) 41

4

* Addugai etichete la strat pentru a beneficia de datele de atribute din acest strat.

Diferene intre straturile WMS

Un Serviciu Web Feature intoarce stratul insui, nu doar o hartd redata pentru acesta. Asta va dd acces direct la date,
insemnand ca putei sa schimbai simbologia i putei rula funcii analitice. Cu toate acestea, costul este transmiterea
unui volum mai mare de date. Asta va fi evident dacd straturile pe care le incdrcai au forme complexe, multe
atribute sau multe entitdi; sau chiar dacd doar incdrcai multe straturi. Din aceastd cauza straturile WES au nevoie
de reguld de mult timp pentru a se incérca.

11.2.2 ¥ Follow Along: Interogarea unui Strat WFS

Dei este posibil sd interogai un strat WES dupa incércare, este de reguld mai eficient sd il interogai Tnainte de a-1
incarca. In felul acesta cerei doar entitdile pe care le dorii, ceea ce ITnseamna cd utilizai o banda mai mica.

De exemplu, pe serverul WES pe care 1l utilizim in acest moment, existd un strat numit countries (excluding
Antarctica). Sa spunem cd dorim sa tim unde se afld Africa de Sud fad de stratul south_poles_wfs (i poate i fad de
antarctica_country_border layer) care a fost deja incércat.

Exista doud metode. Putei incarca tot stratul countries ..., dupa care sa construii o interogare ca in mod normal
dupd ce acesta s-a Incdrcat. Dar, transmiand datele pentru toate drile lumii i utilizand pe urma doar datele pentru
Africa de Sud pare a fi o irosire a 1dimii de banda. in funcie de conexiune, acest set de date poate necesita mai
multe minute pentru a se incirca.

Alternativa este de a construi o interogare ca pe un filtru, chiar inainte de incércarea stratului de pe server.

+ in dialogul Add WFS Layer ..., conectai-vi la serverul pe care l-am utilizat anterior i ar trebui si vedei lista
de straturi disponibile.

* Dai dublu-clic pe stratul countries ... in cAmpul Filter, sau dai clic pe Build query:
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8086

Add WFS Layer from a Server

Server connections

| nsidc.org

Load Save

Filter: |

Tl | Name
Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)
Antarctic grounding line (excludes ice s...
Antarctic island coastlines

antarctic_islands
land_excluding_antarctica
antarctica_elevation_contours
glaciers

glacier_outlines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline

Antarctic island coastlines
Antarctic Polar Front
International Date Line
Antarctic megadunes
Antarctic permanent research stations
Antarctic ice core locations
South Pole, Geographic
South Pole, Magnetic

South Pole, Geomagnetic
South Pole of Inaccessibility
South Pole of Cold

South Poles

antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_t
south_pole_geographic
south_pole_magnetic
south_pole_geomagnetic
south_pole_inaccessibility
south_pole_of_cold
south_poles_wfs

Abstract
Bohlander, ). and T....
Bohlander, ). and T.

Cache Feature Filter

Liu, H., K. Jezek, B.

National Imagery an...
Armstrong, R., B. R.
Center for Internal
Bohlander, J. and T.
Bohlander, J. and T.
Bohlander, J. and

Bohlander, J. and T.
Orsi, A. and Ryan, U
Mational Geograp
Bohlander, J. and T.
Wikipedia contribut...
Maurer, ). compiler...
Labels the location
McClean, S. 24 Janu
McClean, S. 24 Janu

AEERAERRAECREEERARERAREEREE

Labels the location ...

("] Use title for layer name
Coordinate reference system

EPSG:3031

Help Add Build query

Change ...

Close

« in dialogul care apare, construii interogarea "Countryeng" = ’South Africa’:
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—————

Function list Selected function help

Search Field

Conditionals . ) .
Math Double click to add field name to expression string.

Conversions Right-Click on field name to open context menu sample value

Date and Time loading options.
String =
Color L Note:

Ceometry Loading field values from WFS layers isn't supported, before the

Record layer is actually inserted, ie. when building queries.
Recent (generic)

Fields and Values
Count
Iso3v10
Unsdcode

¥ Operators

4 Y VY YVYYVYVYYY

"Countryeng" = 'South Africa’

Output preview: 0

[ Cancel | (0K

* Acesta va apdrea ca valoare Filter:
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8086

Add WFS Layer from a Server

Server connections

| nsidc.org

Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)

Antarctic island coastlines
countries (excluding Antarctica)
Antarctica border

Antarctic island coastlines
Antarctic Polar Front
International Date Line
Antarctic megadunes

Antarctic permanent research stations
Antarctic ice core locations
South Pole, Geographic

South Pole, Magnetic

South Pole, Geomagnetic

South Pole of Inaccessibility
South Pole of Cold

South Poles

Antarctic grounding line (excludes ice s...

antarctic_ice_shelves_fill
antarctic_continent
antarctic_islands
land_excluding_antarctica
antarctica_elevation_contours
glaciers

glacier_outlines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline
antarctic_coastline
antarctic_islands_coastlines

_borders_excluding_antar...

antarctica_country_border
antarctica_islands_coastlines
antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_cores
south_pole_geographic
south_pole_magnetic
south_pole_geomagnetic
south_pole_inaccessibility
south_pole_of_cold
south_poles_wfs

Bohlander, ). and T....
Bohlander, ). and T....
Bohlander, J. and T....
Center for Internati...
Liu, H., K. Jezek, B. ...
National Imagery an...
Armstrong, R., B. R...
Center for Internati...
Bohlander, J. and T....
Bohlander, J. and T....

Bohlander, J. and

Center for Internati
Bohlander, J. and T.
Bohlander, J. and T.
Orsi, A. and Ryan,

Mational Geogra
Bohlander, J. and T.

Wikipedia contribut...
Maurer, J. compiler..

Labels the location ...
McClean, S. 24 Janu..
McClean, S. 24 Janu...
Wikipedia contribut...
Wikipedia contribut...
Labels the location ...

| New | [ Edit | | Delete | | Load | | Save |
Filter: |
Title ¥ | Name Abstract Cache Feature Filter

th Africa'

ARAAAEAEEEAEAYCAERERERAREE

("] Use title for layer name
Coordinate reference system

EPSG:3031

| Help | | Add | | Build query |

| Change ... |

[ Close |

* Dai clic pe Add cu stratul countries selectat ca mai sus. Din acest strat se vor incdrca numai drile avand

valoarea South Africa pentru Countryeng:

QGIS - south_poles

B E = 5 2

Iy B &2

DEBRELR 0% LIRS HNPL LR & & s
LAV : B W e = T T T T - T UQ
o6 Layers
v /' country borders excluding antarctica
v ¥/ south_poles_wfs
*
v

* antarctica_country_border

<

HS D08\ ANS

Browser |
-3493458.37,-2251496.19 : 3585676.58,2266270.16

e
J
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e,
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\ 3 »
e
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§
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gi\f\ e Magnetic South Pole (2005)

8723088,3505513

Daca ai Incercat ambele metode, vei observa ca aceasta variantd este mult mai rapida decét incarcarea tuturor

arilor inaintea filtrarii!

Note cu privire la disponibilitatea WFS

Este o raritate sd gasii un WFS care s puna la dispoziie caracteristicile dorite daca acestea sunt foarte specifice.
Motivul pentru care cele mai multe servicii Web Feature sunt relativ rare este pentru ca necesita transmiterea unui
volum mare de date pentru a descrie complet o entitate. In concluzie nu este foarte rentabild gazduirea unui WFS
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in comparaie cu un WMS, care trimite doar imagini.

Cel mai comun tip de WFS pe care il vei intélni va fi deci probabil intr-o reea local sau chiar pe propriul calculator,
mai degrabd decat in Internet.

11.2.3 In Conclusion

Straturile WFS sunt de preferat fad de straturile WMS daca avei nevoie de acces direct la atributele si geometriile
acestora. Cu toate acestea, indnd cont de volumul de date care trebuie descarcat (ceea ce duce la probleme de
vitezd i de asemenea la lipsa de servere WFS disponibile publicului larg) nu este Tntotdeauna posibil s folosii un
WES 1n loc de un WMS.

11.2.4 What’s Next?

in continuare, vom vedea cum se utilizeazi QGIS ca o interfaa pentru faimosul GIS GRASS.
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CHAPTER 12

Module: GRASS

GRASS (Sistem de Suport pentru Analiza Resurselor Geografice) este un GIS bine-cunoscut, cu sursa deschisd,
i cu o gama larga de funcii utile. Acesta a fost lansat in 1984, i a cunoscut multe imbunatairi i funcionalitai
suplimentare de atunci. QGIS va permite sa facei uz direct de puternicele instrumente GIS din Grass.

12.1 Lesson: Instalarea GRASS

Utilizarea GRASS 1n QGIS cere o abordare uor diferitd a interfeei. Sa ne amintim ca nu lucram direct in QGIS, ci
in GRASS prin QGIS.

Scopul acestei lecii: Pentru a incepe un proiect GRASS in QGIS.

12.1.1 e Follow Along: inceperea unui Nou Proiect GRASS

Pentru a lansa GRASS din interiorul QGIS, trebuie si-1 activai, la fel ca pe oricare alt plugin. In primul rind,
deschidei un nou proiect QGIS.

« in Managerul de plugin-uri, activai GRASS din lista:
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8086

Plugin Manager

=]
F ': Installed

i Get more

S5 New

4

L ’
Invalid

]

é\é‘} Settings

Help

Plugins > Installed (23)

Search |

‘ in: (s) names () descriptions () tags () authors

.. Coordinate Capture
DB Manager
g Dxf2Shp Converter
i eVis
4 fTools
B GdalTools
11 Georeferencer GDAL
@ Globe
(il GPS Tools
Heatmap
4 InaSAFE-Test
&1 Interpolation plugin
\ OfflineEditing
&, Oracle Spatial GeoRaster
# Processing
(@ Raster Terrain Analysis plugin
. Road graph plugin
¥ Spatial Query Plugin
G SPIT
£, SQL Anywhere plugin
H Topology Checker
¥, Zonal statistics plugin

Do®

EEI

Va apidrea bara de instrumente GRASS:

Ly X s o R R M A R

GRASS
GRASS layer

Category: Plugins

Installed version: Version 0.1 (in
licati QG

A

1A

Upgrade all

app/Col

Uninstall plugin Reinstall plugin

Close |

Inainte de a putea utiliza GRASS, va trebui si creeai un mapset. GRASS funcioneazi intotdeauna pe o bazi de
date, ceea ce inseamnad cd va trebui sd importai toate datele pe care dorii sd le utilizai Intr-o bazd de date GRASS.

* Clic pe butonul New mapset:

LA

Vei vedea un dialog care explica structura unui set de hari GRASS.

¢ Creai un nou director denumit grass_db, in exercise_data.

* Setai-1 ca director care va fi utilizat de cdtre GRASS pentru instalarea bazei de date:
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GRASS Database

Select existing directory or create a new one:

Database: I.r‘l.,lsers.-‘gaorgainuirdDesklop:‘sii&nfqgis.’grass_db

GRASS data are stored in ree Example directory tree:
structura. The GRASS

databass is the top-level directary | | Tree
in this tree structure.

| Comment
w OurDatabase Database
¥ Mexico Location 1
PERMANENT System mapset
Alejandra User's mapset
Juan User's mapset
¥ MNew Zealand Location 2
PERMANENT System mapset
Cimrman User's mapset

¢ Clic pe Next.

GRASS trebuie sa creeze o “locaie”, care descrie extinderea maxima a zonei geografice in care lucrai.

¢ Denumii noua locaie South_Africa:
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(") Select location I
(s) Create new location |SouthAfrica

The GRASS location is & collection of maps for & particular territory or project.

¢ Clic pe Next.

e Vom lucra cu WGS 84, deci ciutai i selectai acest CRS:
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808 " New Mapset - |

Projection
Coordinate system

O Mot defined

(») Projection

Filter | 4326
Recently used coordinate reference systems

Coordinate Referance System | Authority 1D
WGS 84 EPSG:4326

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference System | Authority ID
v 3 Geographic Coordinate S...

WGS 84 EPSG:4328

Selected CRS: WGS 84

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgsB84=0,0,0

< Back ] [ Next >

* Clic pe Next.

* Acum selectai regiunea Africii de Sud din caseta cu derulare verticald i facei clic pe Set:
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W ——— _______ New Mapset

Default GRASS Region

N [21.27

S 359

[ Set current QGIS extent | | South Africa

The GRASS region defines a workspace for raster madules. The detfault region s valid for one location. it is possible to
set a difarant region in each magset. It is possible 1o change the default location region |ater.

[{Back J [ Next:.-]

* Clic pe Next.

¢ Creai un set de hiri, care este fiierul hérii cu care vei lucra.
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e T e e o e o et e i ot e o i o e DT —

Mapset

Mew mapset: |grass_mapset

The GRASS mepsat is a collection of maps used by one user. A user can read maps from all mapsats in the location but
e can open for writing only his mapset (owned by user).

[{Back J [ Nem:.-]

O datd ce ai terminat, vei vedea o casetd de dialog care va cere sd confirmai ci setdrile pe care le afieazd sunt
corecte.

e Clic Finish.

* Clic pe OK, in dialogul de Incheiere cu succes.

12.1.2 0 Follow Along: incarcarea Datelor Vectoriale in GRASS

Vei avea acum o hartd goald. Pentru a incédrca date in GRASS, trebuie sd urmai un proces in doi pai.

o Incircai datele in QGIS ca de obicei. Folosii acum setul de date roads.shp (care se gasete n
exercise_data/epsg4326/).

» De indatd ce este Incédrcat, facei clic pe butonul Instrumentelor GRASS:
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A

« n noul dialog, selectai Lista modulelor.

* Gasii instrumentul de importare a vectorului, prin introducerea termenului v.in.ogr.ggis in campul
Filter.

o

v inseamna “vector”, in semnifica faptul ci este o funcie de import a datelor intr-o bazd de date, ogr este libréria
utilizatd pentru a citi datele vectoriale, iar ggis semnifica faptul cd va cduta vectori printre vectorii deja Incércai
in QGIS.

* O datid ce ai gasit acest instrument, facei clic pe el pentru a-1 lansa in execuie:

808 GRASS Tools: SouthAfrica/grass_mapset

{ Modules Tree Modules List =~ Browser
Opﬁum; Output | Manual |

Module: vin.ogr.qgis

Loaded layer

Select a layer

Ak

Password

Name for output vector map

[ Show advanced options >> |

Run View output Close

Ciosay
 —

* Alegei roads pentru stratul Incircat, impreund cu numele g_roads pentru versiunea de GRASS, pentru a
evita confuziile.
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0 06 GRASS Tools: SouthAfrica/grass_mapset

{ Modules Tree | Modules List | Browser
Opﬁons Output | Manual |

Maodule: vin.ogr.ggis

Loaded layer

|' roads |

Password

Mame for output vector map

g_roads

| 8how advanced options >>

[ Run | View output | Close |

ey
" —

Note: e Remarcai opiunile suplimentare specificate la Advanced Options. Acestea includ facilitatea de a
adduga o clauzd WHERE pentru interogarea SQL folosita la importul datelor.

* Facei clic pe Run pentru a incepe importul.
* Dupa finalizare, dai clic pe butonul View output pentru a vedea noul strat GRASS importat n harta.

« Inchidei primul instrument de import (dai clic pe butonul Close imediat in dreapta de View output), dupi
care inchidei fereastra GRASS Tools.

¢ Eliminai stratul original roads.

Acum ai rdmas doar cu stratul GRASS importat, aa cum este afiat in harta dvs. din QGIS.

12.1.3 0 Follow Along: incarcarea Datelor Raster in GRASS
Amintii-vd ca DEM-ul nostru se afld in CRS-ul proiectat UTM 33S / WGS 84, insa proiectul nostru GRASS
este in CRS-ul Geografic WGS 84. Haidei, mai intdi, sd re-proiectim DEM-ul.

e Incircai in harti, ca de obicei, setul de date srtm 41 _19.tif (care se gdsete in
exercise_data/raster/SRTM/), folosind instrumentul QGIS Add Raster Layer.
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* Re-proiectai-l, folosind instrumentul GDAL Warp (Raster — Projections — Warp (Reproject)), i efectuand
setdrile aa cum se arata:

6.0.6 Warp (Reproject)

| | Batch mode (for processing whole directory)

Input file 'stm_41_18 | = | |

Output file tation/DEM_WGS84 | |

(¥ Source SRS [EPSG:32733 |

¥ Target SRS [EPSG:4326 |

(v Resampling method | Near

[ | No data values 0

[ | Mask layer Select...

[ | Memory used for caching 20MB
|| Resize

Width 3000 . Height 3000

[ | Use multithreaded warping implementation

[V Load into canvas when finished

%dalwarp -5_srs EPSG:32733 -t_srs EPSG:4328 -r near -of
Tiff /Users/georgeirwin/Desktop/sites/qgis/QGIS-
Documentation/source/docs/training_manual/exercise_datalra
ster/SATM/srtm_41_19.tif

/Users/georgeirwin/Deskiop/sites/qgis/QGIS-
MNarurmantatinn/DIELL VA

| Help | | Close | [ OK |

* Salvai rasterul sub acelai folder ca i originalul, dar cu numele de fiier DEM_WGS84 .tif. O datd ce apare
in harta dvs., eliminai setul de date srtm_41_19.t1if din Lista straturilor dvs.

Acum, ci este reproiectat, il putei incérca In baza de date GRASS.
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* Deschidei iardi dialogul Instrumentelor GRASS.
* Clic pe fila Modules List.
e Cdutai r.in.gdal.qggis, apoi facei dublu clic pe instrument, pentru a deschide dialogul instrumentului.

¢ Setai-l astfel, Incat stratul de intrare sa fie DEM_WGSS84 iar ieirea g_dem.

Maodule: rin.gdal.ggis

-

Loaded layer

DEM_WGSB4

Password

Mame for output raster map

Ig_dem|

[_Show advanced options >> ]

| View output |

* Clic pe Run
» Cand procesul s-a incheiat, facei clic pe Vizualizare rezultat.

o Inchidei fila curent, apoi Inchidei intregul dialog.
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QGIS 2.0.1-Dufour

| BELDRANS LLAAPLLALRES & 6B p 8 BE &0 5 1 BY

& B U8 08 8 (% 06 08 S (Ew

00 s

Vals o o_roads
B, o g_demw
@,
Iz
»
@
=)
%
Vol
LS
[ Lovers EEETTD

20.03.34.28.:20.88,33.74 & Coordinate 20.4825,33.9893 Scale 105503 [+ & M Render EPSGi4326 @ |

e Acum putei elimina stratul original DEM_WGS84.

12.1.4 In Conclusion

Fluxul de lucru GRASS pentru asimilarea datelor este uor diferit de metoda QGIS pentru cd GRASS fincarca
datele intr-o structurd de baza de date spaiald. Cu toate acestea, utilizdnd QGIS ca interfad, putei uura setarea unui
mapset GRASS prin utilizarea straturilor existente QGIS ca surse de date pentru GRASS.

12.1.5 What’s Next?

Acum, o datd ce datele sunt importate In GRASS, ne putem uita la operaiunile avansate de analizd pe care le oferad
GRASS.

12.2 Lesson: Instrumentele GRASS

In aceasti lecie vom prezenta o selecie de instrumente pentru a vi oferi o idee despre capabilitiile GRASS.

12.2.1 v Follow Along: Setarea Culorilor Raster

 Deschidei dialogul Instrumentelor GRASS.
e Cdutai modulul r.colors.table in campul Filter din fila Modules List.

* Deschidei instrumentul, apoi setai-1 astfel:
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[Modules'l‘ree | Modules List = Browser | w4

Madule: r.colors.table

l:ﬁm Qutput | Manual

Name of input raster map

| [ g_demw ( g_demw @grass_mapset )

Type of color table

| [ Color palette for Shuttle Radar Topography Mission elevation

Cand rulai instrumentul, acesta va recolora rasterul:
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$66 e
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@
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=N Eovser

|| Coordinate: [ 204154360876 | Scale [1:105593 |- [$| (¥ Render EPSG:4326 (@

12.2.2 o Follow Along: Vizualizarea Datelor in 3D

GRASS va permite sd utilizai un DEM, pentru a vizualiza datele in trei dimensiuni. Instrumentul pe care il vei
utiliza pentru aceasta funcioneaza in regiunea GRASS, care la moment este setat la Intreaga extindere a Africii de

Sud, aa cum l-ai configurat anterior.

* Pentru a redefini extinderea, in scopul acoperirii doar a setului nostru de date raster, facei clic pe acest buton:

I3

Cand este activat acest instrument, cursorul se va transforma intr-o cruce, la deplasarea pe canevasul harii QGIS.

* Folosind acest instrument, facei clic i trasai un dreptunghi in jurul rasterului GRASS.

* Clic pe OK 1n dialogul Setdrilor Regiunii GRASS, la final.

e Cautai instrumentul nviz:
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Filter |nviz

» nviz
= 3D-Viewer (NVIZ)

* Setai-1 dupd cum urmeaza:
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806 - GRASS Tools: SouthAfrica/grass_mapset
[ Modules Tree Modules List =~ Browser

e Qutput | Manual

Module: nviz

Name of raster map(s) for Elevation

[ g_demw ( g_demw @grass_mapset )

MName of raster map(s) for Color

[ g_demw ( g_demw @grass_mapset }

Name of vector lines/areas overlay map(s)

[ g_roads { g_roads @grass_mapset 1 line )

e Amintii-va sd activai ambele butoane Use region of this map din dreapta meniurilor cu derulare verticald,
pentru selecia celor doud rastere. Asta va permite corecia rezoluiei rasterelor de citre NVIZ.

* Clic pe butonul Run.

NVIZ va infiina un mediu 3D, folosind rasterul i vectorul selectat. Acest lucru poate dura ceva timp, in funcie de
hardware-ul dvs. La final, vei vedea harta randati in 3D, intr-o fereastri noua:
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00680 NviZ

| F.. ¢|| Appeara... %|| Visua.. +| Script.. %] [ H...

DRAW Il Clear [ Cancel

Automatically render display: [

Show features: | Main features...  : || Decorations... 2|

View method: (&) eye () center () fly none

height Z-exa
(Coerter | £ |dres 9
‘ ] 5633.3 0.0000
top
[ reset | s W
/ L | L i
perspective |15.0 twist |0.0

Kl

New center of view has been set

Experimentai cu setdrile indlime, z-exag, i Vizualizare metodd, pentru a schimba vizualizarea datelor. Poate dura
ceva timp pand vd acomodai cu metodele de navigare.

Dupa experimentare, inchidei fereastra NVIZ.

12.2.3 y Follow Along: Instrumentul Mapcalc

* Deschidei fila cu Lista Modulelor din dialogul Instrumentelor GRASS, apoi cdutai calc.
* Din lista modulelor, selectai rmapcalc (nu rmapcalculator, care este mai simplu).
e Startai instrumentul.

Dialogul Mapcalc va permite sd construii o secvend de analize care trebuie efectuate pe un raster, sau pe o colecie
de rastere. Vei folosi mai multe instrumente.

B E & HOE Q@

in ordine, acestea sunt:
e Add map: Adaugi un fiier raster din setul curent de hari GRASS.
* Add constant value: Adaugd o valoare constantd care va fi utilizatd in funcii.
* Add operator or function: Adaugd un operator sau o funcie care va fi conectatd la intrdri i ieiri.

* Add connection: conecteazd elementele. Folosind acest instrument, facei clic i tragei punctul rou al
unui element peste punctul rou al unui alt element. Punctele care sunt conectate corect la un conector de
tip linie se vor colora 1n gri. In cazul in care linia sau punctul este de culoare roie, aceasta nu este conectat
corect!

¢ Select item: Selecteazi un element i mutd elementele selectate.
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* tergei elementul selectat: Elimind elementul selectat din foaia mapcalc curentd, dar nu din
setul de hari (in cazul unui raster existent).

Folosind aceste instrumente:

* Construii urmdtorul algoritm:

'Tree\Mod.llesIJst\Bmwsar_

Module: r.mapcale

P F o 3O E 9@

QOutput |a||itude_range|

 Cand facei clic pe Run, rezultatul dvs. va ardta astfel:
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GRASS Tools: SouthAfrica/grass_mapset

8086
| Modules Tree ~ Modules List ~ Browser _

Madule: .mapcalc
| Options Manual |

1000)))"

: B g

r.mapcalc "altitude_range = (((g_demw@grass_map:
Successtully finished

| Run | | Viewoutput | | Close |

* Clic pe Vizualizare rezultat pentru a vedea ieirea afiatd 1n harta dvs:

000 QGIS 2.0.1-Dufour - grass_map.
Y= TR NS L L LAPPL QAN & & N pE BEE =0 50 [, B»
|51 B /& < = Al =3 8 B B
B € QR® L Uy U8R MK DM AR

) [¥Y)  Ronder EPSGit025 ]

20.1498,:33.7427 Scale [1:105563

[95] Coordinate:

Browser

20.03,34.28 :20.88,38.74

Acest lucru arata toate zonele in care terenul este mai mic de 500 de metri sau mai mare de 1000 de metri.
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12.2.4 In Conclusion

In aceasti lecie, am acoperit doar céteva dintre numeroasele instrumente GRASS. Pentru a explora capacitiile
GRASS, deschidei dialogul Instrumentelor GRASS, apoi derulai pana la Lista Modulelor. Sau, pentru o abordare
mai structuratd, cdutai in fila Modules Tree, care prezinta instrumentele organizate dupa tip.
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CHAPTER 13

Module: Evaluare

Folosii datele dvs pentru aceasta sectiune. Vei avea nevoie de:
* un set de date vectoriale al punctelor de interes, cu numele punctelor i multiple categorii
* un set vectorial cu datele drumurilor
* un set vectorial cu date poligonale despre utilizarea terenurilor (folosind limitele de proprietate)
* 0 imagine a spectrului vizibil (cum ar fi o fotografie aeriand)

e un DEM (accesibil la acest URL daca nu avei unul propriu)

13.1 Crearea unei hari de baza

Inainte de a orice, avei nevoie de o harta de baza, care va asigura un context pentru rezultatele analizei dvs.

13.1.1 Adaugarea unui strat de tip punct

* Addugai stratul de tip punct. In funcie de nivelul la care urmai cursul, efectuai doar ceea ce este listat in
seciunea corespunzitoare de mai jos:

. 4

* Etichetai punctele in conformitate cu un atribut unic, cum ar fi numele locurilor. Utilizai un font mic pentru
a nu scoate in evidena etichetele. Informaiile trebuie sa fie disponibile, dar nu ar trebui sd fie principalele
entitdi de pe hartd.

* Clasificai punctele 1n culori diferite, pe baza unei categorii. De exemplu, categoriile ar putea include “des-

SEEINT3

tinaie turistica”, “secie de poliie” i “centrul oraului”.

Y
* Procedai exact ca 1n sectiunea i .

¢ Clasificai dimensiunea punctului dupd importana: cu cat mai semnificativd e o entitate, cu atat mai mare
este punctul. Cu toate acestea, nu depdii o dimensiune a punctului de 2. 00.

« Entitailor care nu sunt localizate intr-un singur punct (cum ar fi un nume de provincie/regiune, sau un nume
de ora, la o scard mai mare), nu le atribuii nici un punct.
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* Nu folosii deloc simboluri punctiforme pentru a simboliza stratul. in schimb, folosii etichetele centrate pe
puncte; simbolurile punctiforme nu ar trebui sa aiba o dimensiune.

* Folosii Setdri definite cu ajutorul datelor pentru a stiliza etichetele in categorii semnificative.

* Addugai coloanele corespunzitoare pentru datele atributelor, daca este necesar. Cand facei acest lucru, nu
creai date fictive - mai degraba, utilizai Calculatorul de Campuri pentru a popula noile coloane, pe baza
valorilor existente 1n setul de date.

13.1.2 Adaugarea stratului de tip linie

» Addugai stratul rutier i apoi schimbai-i simbolistica. Nu etichetai drumurile.

e Alegei pentru simbolistica drumului o linie latd, de culoare deschisd. De asemenea, addugai-i o oarecare
transparend.

 Creai un simbol cu straturi multiple pentru simboluri. Simbolul rezultat ar trebui sa arate ca un drum
adeviarat. Avei posibilitatea sd utilizai un simbol simplu pentru aceasta; de exemplu, o linie neagrd, cu o
linie solidd, alba i subire n centru. Simbolul ar putea ardta chiar i mai elaborat, totui, harta rezultatd nu ar
trebui sd arate prea incdrcatd.

¢ Daca setul dvs. de date are o densitate mare de drumuri la scara la care dorii sa prezentai harta, atunci, ar
trebui sd avei doua straturi rutiere: unul cu un simbol mai complex, i altul cu un simbol mai simplu, pentru
scari mai mici. (Utilizai vizibilitatea in funcie de scard, pentru a se face trecerea la scara adecvata.)

» Toate mqrcajele ar trebui sd aiba straturi multiple cu simboluri. Utilizai simbolurile pentru a le afia corect.

* Procedai exact ca in sectiunea *  de mai sus.

¢ In plus, drumurile ar trebui si fie clasificate. Atunci cind se utilizeazi simboluri de teren realiste, fiecare
tip de drum ar trebui sa aiba un simbol adecvat; de exemplu, o autostrada ar trebui sd apara cu doud benzi
pentru fiecare sens.

13.1.3 Adaugarea stratului de tip poligon

* Addugai stratul de folosind a terenurilor i schimbai-i simbolistica.

¢ Clasificai stratul conform utilizarii terenului. Folosii culori solide.
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* Clasificai stratul conform utilizdrii terenurilor. Dacad este cazul, includei straturi simbol, diferite tipuri de
simboluri, etc. Avei grija ca rezultatele sa aibd intensitate redusa i sd arate uniform, cu toate acestea. inei
minte cd acesta va fi parte a unui fundal!

v

« Utilizai clasificarea bazata pe reguli pentru a clasifica utilizarea terenurilor in categorii generale, cum ar fi

ELINT3 X9

“urban”, “rural”, “rezervaie naturala”, etc.

13.1.4 Crearea fundalului raster

* Creai o reliefare din DEM, i utilizai-o ca o suprapunere pentru o versiune clasificatd a DEM-ului in sine. Ai
putea folosi, de asemenea, plugin-ul Relief (dupd cum se aratd in lecia despre plugin-uri).

13.1.5 Finalizarea harii de baza

« Utilizand resursele de mai sus, creai o hartd de bazd folosind unele straturi sau pe toate. Aceastd harta ar
trebui sa includd toate informaiile de bazd necesare pentru a orienta utilizatorul, i sd fie vizual unificatd /
“simpla”.

13.2 Analiza datelor

» Ciutai o proprietate care indeplinete anumite criterii.
* Putei decide cu privire la propriile criterii, pe care le trebuie sd le documentai.
* Jatd unele indicaii pentru aceste criterii:
— proprietatea intd ar trebui sd aiba (un) anumit tip(uri) de utilizare a terenului
— ar trebui sa fie la o anumita distana de drumuri, sau sa fie traversatd de un drum

— ar trebui sa fie la o anumitd distand de unele categorii de puncte, cum ar fi un spital, de exemplu

1321 O, @

¢ Includei analiza raster in rezultatele dvs. Luai in considerare cel puin o proprietate derivata din raster, cum
ar fi aspectul sau panta acestuia.

13.3 Harta Finala

* Folosii Map Composer pentru a crea o hartd finald, care include rezultatele analizei.

¢ Includei aceastd harta intr-un document, Tmpreuna cu criteriile documentate. Dacé harta a devenit prea
ocupatd vizual, datorita strat(ului) adaugat, deselectai straturile care va sunt cel mai puin necesare.

* Harta dvs. trebuie sd includd un titlu i o legenda.
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CHAPTER 14

Module: O Aplicaie pentru Silvicultura

In modulele 1 pani la 13, ai inviat deja destul de multe despre lucrul in QGIS. Daci vi intereseazi si aflai despre
unele utilizéri forestiere ale GIS, urmand acest modul vei avea posibilitatea de a aplica ceea ce ai invaat, i, In plus,
vi se vor prezenta citeva noi instrumente utile.

European Union
European Regional Development Fund
European Social Fund

Dezvoltarea acestui modul a fost sponsorizatd de Uniunea Europeana.

14.1 Lesson: Prezentarea Modulului pentru Silvicultura

Utilizarea acestui modul pentru silviculturd necesita cunotinele acumulate in modulele de la 1 la 11 din acest
manual de formare. Exerciiile din urmatoarele lecii presupun ca avei abilitatea de a face multe dintre operaiunile
de baza din QGIS, iar instrumentele care nu au mai fost utilizate Thainte sunt prezentate acum in detaliu.

In plus, modulul urmeaza un nivel de bazd de-a lungul leciilor, astfel incat, dacd avei experiend anterioard cu
QGIS, putei urma instruciunile fard probleme.

Reinei ca trebuie sd descdrcai un pachet de date suplimentare pentru acest modul.

14.1.1 Datele Eantion pentru Silvicultura

Note: Datele eantion utilizate in acest modul fac parte din setul de date al manualului de instruire i pot fi
descdrcate de aici. Descdrcai fiierul zip i dezarhivai folderul forestry\ In exercise_data\.

Datele respective (harta forestiere, datele despre paduri) sunt puse la dispoziie de coala forestiera EVO-HAMK.
Seturile de date au fost modificate pentru a se adapta la nevoile lecii.

Datele eantion generale (imagini aeriene, date LIDAR, héri de bazd) au fost obinute din serviciul de date deschise
al National Land Survey din Finlanda, i adaptate in scopul exerciiilor. Fiierul de date al serviciului de descircare
poate fi accesat In limba engleza aici.

Warning: In ceea ce privete restul manualului de instruire, acest modul include instruciuni privind adiu-
garea, tergerea i modificarea seturilor de date GIS. V-am furnizat seturile de date de instruire in acest scop.
Inainte de a utiliza tehnicile descrise aici asupra datelor dvs., asigurai-vi intotdeauna ci avei copiile de rezervi
corespunzdtoare!
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14.2 Lesson: Georeferenierea unei Hari

A common forestry task would be the update of the information for a forestry area. It is possible that the previous
information for that area dates several years back and was collected analogically (that is, in paper) or perhaps it
was digitized but all you have left is the paper version of that inventory data.

Most likely you would like to use that information in your GIS to, for example, compare later with later inventories.
This means that you will need to digitize the information at hand using your GIS software. But before you can
start the digitizing, there is an important first step to be done, scanning and georeferencing your paper map.

Scopul acestei lecii: De a afla cum sa utilizai instrumentul de Georefereniere din QGIS.

£
14.2.1 L 4 Scanarea harii

The first task you will have to do is to scan your map. If your map is too big, then you can scan it in different parts
but keep in mind that you will have to repeat preprocessing and georeferencing tasks for each part. So if possible,
scan the map in as few parts as possible.

If you are going to use a different map that the one provided with this manual, use your own scanner to scan the
map as an image file, a resolution of 300 DPI will do. If your map has colors, scan the image in color so that
you can later use those colors to separate information from your map into different layers (for ex., forest stands,
contour lines, roads...).

Pentru acest exerciiu, vei utiliza o hartd scanatd anterior, pe care o putei gisi ca rautjarvi_map.tif in
folderul de date exercise_data/forestry

14.2.2 v Follow Along: Georeferenierea harii scanate

Open QGIS and set the project’s CRS to ETRS89 / ETRS-TM35FIN in Project — Project Properties — CRS,
which is the currently used CRS in Finland. Make sure that Enable ‘on the fly’ CRS transformation is checked,
since we will be working with old data that is another CRS.
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' Project Properties | CRS
® Enable 'on the fly' CRS transformation

Filter | ETRSTM35FIN &

Recently used coordinate reference systems

Coordinate Reference System Authority ID
efault styles ETR589 / ETRSTM35FIN EFSG:3067

I o

-.'L‘.-G Macros [ 1 | | [I|I]
#

. Coordinate reference systems of the world Hide deprecated CRSs
= Relations

|Coordinate Reference System Authority ID
E-iH Projected Coordinate Systems
El- Universal Transverse Mercator (L)
- ETRS89 [ ETRS-TM35FIN EP5G:3067

(] e~

Selected CRS: | ETRS89 / ETRSTM3SFIN

+proj=utm +zone=35 +ellps=GRS80 +towgsd4=0,0,0,0,0,0,0 +units=m +no_defs

Salvai proiectul QGIS sub numele map_digitizing.qggs.

You will use the georeferencing plugin from QGIS, the plugin is already installed in QGIS. Activate the plugin
using the plugin manager as you have done in previous modules. The plugin is named Georeferencer GDAL.

Pentru a georeferenia harta:
* Deschidei instrumentul de georefereniere, Raster — Georeferencer — Georeferencer.

* Addugai fiierul cu imaginea hdrii, raut jarvi_map.tif, ca imagine de georefereniat, File — Open
raster.

e When prompted find and select the KKJ / Finland zone 2 CRS, it is the CRS that was used in
Finland back in 1994 when this map was created.

* Clic pe OK
Ulterior ar trebui s definii setdrile de transformare pentru georeferenierea harii:
* Deschidei Settings — Transformation settings.

e Facei clic pe pictograma de langa caseta Output raster, mergei i creai folderul
exercise_data\forestry\digitizing, apoi denumii fiierul raut jarvi_georef.tif.

* Setai restul parametrilor aa cum se aratd mai jos.
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*""'I Transformation settings

Transformation type: | Linear -
Resampling method: | Mearest neighbour -
Compression: MOME -

Create world file

Cutput raster: datafforestry /digitizing /frautjarvi_gearef. tif
Target SRS EPSG:2392
Generate pdf map:

Generate pdf report:

&) &) & [

Set Target Resolution
Horizontal [ 1, 00000 |%]
vertical | -1.00000 =

Use 0 for transparency when needed
X Load in QGIS when done

* Clic pe OK

The map contains several cross-hairs marking the coordinates in the map, we will use those to georeferenciate
this image. You can use the zooming and panning tools as you usually do in QGIS to inspect the image in the
Georeferencer’s window.

e Zoom in to the left lower corner of the map and note that there is a cross-hair with a coordinate pair, x and
y, that as mentioned before are in KKJ / Finland zone 2 CRS. You will use this point as the first
ground control point for the georeferencing your map.

 Selectai instrumentul Addugare punct, apoi facei clic pe intersecia firelor reticulare (deplasai i marii dupa
nevoie).

« In dialogul Enter map coordinates notai coordonatele care apar pe harti (X: 2557000 si Y: 6786000).
* Clic pe OK

Prima coordonati de georefereniat deja este gata.
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Look for other cross-hairs in the black lines image, they are separated 1000 meters from each other both in North
and East direction. You should be able to calculate the coordinates of those points in relation to the first one.

Zoom out in the image and move to the right until you find other cross-hair, and estimate how many kilometres
you have moved. Try to get ground control points as far from each other as possible. Digitize at least three more
ground control points in the same way you did the first one. You should end up with something similar to this:

' Georeferencer - rautjarvi_map.tif Eeam =R g

File Edit WView Settings Help

W > 365 @ 53038 OBL» fie~

GCP zble
onjfoff id srk srcf dst¥ dstY d¥[pixels] df [pinels]
x 0 473,10 -4352.93 | 2557000.00 |6786000.00 7.65 4.35
® 4 | 2838.78 -3185.77|2555000.00 |6787000.00 5.58 -7.35
x 5 | 2849.87 -825.55|2559000.00 |6789000.00 -5.51 6.08
x 3 488,49 -811.03|2557000.00 -1.73 8.45
(4] | [0

|Translatinn (2.55650e +06, 5.7922e+08) Scale {0.846165, 1.28642) Rotation: 0 Mez ||  3875,-5025 |B y
A

With already three digitized ground control points you will be able to see the georeferencing error as a red line
coming out of the points. The error in pixels can be seen also in the GCP table in the dX[pixels] and dY[pixels]
columns. The error in pixels should not be higher than 10 pixels, if it is you should review the points you have
digitized and the coordinates you have entered to find what the problem is. You can use the image above as a
guide.

O datd ce vd mulumesc punctele dvs. de control, salva punctele de control de pe teren, in cazul in care vei avea
nevoie de ele mai tarziu:

* File — Save GCP points as....
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o In folderul exercise_data\forestry\digitizing, denumii fiierul
rautjarvi_map.tif.points.

in cele din urmi, georefereniai harta dvs.:
e File — Start georeferencing.
* Reinei cd deja ai denumit fiierul raut jarvi_georef.tif, cand ai editat setdrile Georefereniatorului.

Now you can see the map in QGIS project as a georeferenced raster. Note that the raster seems to be slightly
rotated, but that is simply because the data is KKJ / Finland zone 2 and your project is in ETRS89 /
ETRS-TM35FIN.

To check that your data is properly georeferenced you can open the aerial image in the
exercise_data\forestry folder, named rautjarvi_aerial.tif. Your map and this image
should match quite well. Set the map transparency to 50% and compare it to the aerial image.
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Salvai modificérile proiectului QGIS, apoi vei continua din acest punct cu lecia urmatoare.

14.2.3 In Conclusion

Dupa cum ai vdzut, georeferenierea unei hari de hartie este o operaiune relativ simpld.

14.2.4 What’s Next?

In lecia urmitoare, vei digitiza palcurile de pidure din harta dvs. sub formi de poligoane, iar apoi vei adiuga
datele de inventar la ele

14.3 Lesson: Digitizarea Palcurilor de Padure

Unless you are going to use your georeferenced map as a simple background image, the next natural step is to
digitize elements from it. You have already done so in the exercises about creating vector data in Lesson: Crearea
unui Nou Set de Date Vectoriale , when you digitized the school fields. In this lesson, you are going to digitize the
forest stands’ borders that appear in the map as green lines but instead of doing it using an aerial image, you will
use your georeferenced map.

Scopul acestei lecii: Invaarea unei tehnici pentru a ajuta activitatea de digitizare a palcurilor forestiere i, in cele
din urma, adunarea datelor de inventar 1n acestea.

14.3.1 V‘ Follow Along: Extragerea Limitelor pentru Palcurile Padurilor

Deschidei in QGIS proiectul map_digitizing.ggs, pe care l-ai salvat 1n lecia anterioard.

Once you have scanned and georeferenced your map you could start to digitize directly by looking at the image
as a guide. That would most likely be the way to go if the image you are going to digitize from is, for example, an
aerial photograph.

If what you are using to digitize is a good map, as it is in our case, it is likely that the information is clearly
displayed as lines with different colors for each type of element. Those colors can be relatively easy extracted as
individual images using an image processing software like GIMP. Such separate images can be used to assist the
digitizing, as you will see below.

Primul pas va fi de a utiliza GIMP la obinerea unei imagini care conine doar palcuri de padure, reprezentate de
toate acele linii verzui pe care le putei vedea in harta originald, scanata:

* Deschidei GIMP (daca nu l-ai instalat Incd, descércai-1 de pe internet sau cerei-1 profesorului dvs.).

* Open the original map image, File —  Open, rautjarvi_map.tif in the
exercise_data/forestry folder. Note that the forest stands are represented as green lines
(with the number of the stand also in green inside each polygon).
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Acum putei selecta pixelii din imagine, care reprezintd graniele palcurilor forestiere (pixelii verzui):
* Deschidei instrumentul Select — By color.

* With the tool active, zoom into the image (Ctrl + mouse wheel) so that a forest stand line is close enough to
differentiate the pixels forming the line. See the left image below.

* Facei clic i glisai cursorul mouse-ului in partea din mijloc a liniei, astfel incat instrumentul va colecta
valorile catorva dintre culorile pixelilor.

* Release the mouse click and wait a few seconds. The pixels matching the colors collected by the tool will
be selected through the whole image.

* Micorai, pentru a vedea cum au fost selectai pixelii verzui din Tntreaga imagine.
* Daca nu suntei mulumii de rezultat, repetai operaiunea de clic i glisare.

* Selecia dumneavoastrd de pixeli ar trebui sd arate n genul imaginii din dreapta-jos.
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Once you are done with the selection you need to copy this selection as a new layer and then save it as separate
image file:

Copiai (Ctr+C) pixelii selectai.

And paste the pixels directly (Ctr+V), GIMP will display the pasted pixels as a new temporary layer in the

Layers - Brushes panel as a Floating Selection (Pasted Layer).

Facei clic dreapta pe stratul temporar i selectai Cdtre Noul Strat.

Click the “eye” icon next to the original image layer to switch it off, so that only the Pasted Layer is visible:

File
= 1109 3309 1309 1409 s

Edit  Select View Image Colors  Tools  Filters  Windows

Layer Help

Fs

fame
|p\x' | 100% :] Pasted Layer (251.5 MB)

Layers - Brushes
=l |

Mode: Normal lz‘
o |

‘M
lock 4 R

@

. Pazted Layer
rautiarvi_map.tif

14.3.

Lesson: Digitizarea Palcurilor de Padure
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* Finally, select File — Export..., set Select File Type (By Extension) as a TIFF image, select the
digitizing folder and name it raut jarvi_map_green.tif. Select no compression when asked.

You could do the same process with other elements in the image, for example extracting the black lines that
represent roads or the brown ones that represent the terrain’ contour lines. But for us, the forest stands is enough.

14.3.2 ﬁ Try Yourself Georefereniai Imaginea Pixelilor Verzi
As you did in the previous lesson, you need to georeference this new image to be able to use it with the rest of
your data.

Note that you don’t need to digitize the ground control points any more because this image is basically the same
image as the original map image, as far as the Georeferencer tool is concerned. Here are some things you should
remember:

* Aceastd imagine este, de asemenea, in CRS-ul KKJ / Finland zone 2.

* Ar trebui sd utilizai punctele de control de la sol salvate, File — Load GCP points.
e Amintii-va sa revizuii Setdrile de Transformare.

¢ Denumii stratul de ieire green_centroids. shp, din folderul digitizing.

Verificai dacd noul raster se potrivete bine cu harta originald.

14.3.3 V‘ Follow Along: Crearea Punctelor Suport pentru Digitizare.

Having in mind the digitizing tools in QGIS, you might already be thinking that it would be helpful to snap to those
green pixels while digitizing. That is precisely what you are going to do next create points from those pixels to
use them later to help you follow the forest stands’ borders when digitizing, by using the snapping tools available
in QGIS.

* Use the Raster — Conversion — Polygonize (Raster to Vector) tool to vectorize your green lines to polygons.
If you don’t remember how, you can review it in Lesson: Conversia din Raster in Vector.

e Salvai-l ca raut jarvi_green_polygon. shp, in interiorul folderului digitizing.

Marii i analizai forma poligoanelor. Vei obine ceva de genul:
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Urmaétoarea opiune de a scoate punctele din acele poligoane, este de a le obine centroizii:
* Deschidei Vector — Geometry tools — Polygon centroids.
* Setai stratul poligonal pe care tocmai l-ai obinut, ca fiier de intrare pentru instrument.

¢ Denumii rezultatul ca green_centroids. shp, in folderul digitizing.

Bifai Add result to canvas.

* Folosii instrumentul pentru a calcula centroizii poligoanelor.
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Acum putei elimina stratul rautjarvi_green_polygon din TOC.
Schimbai simbologia stratului centroizilor:
* Deschidei Proprietdile Stratului pentru green_centroids.
* Mergei la fila Stil tab.
e Setai Unitdile ca Unitéi de harta.
* Setai Dimensiunea la 1.

It is not necessary to differentiate points from each other, you just need them to be there for the snapping tools to
use them. You can use those points now to follow the original lines much easily than without them.

14.3.4 ‘i Follow Along: Digitizarea Palcurilor de Padure

Now you are ready to start with the actual digitizing work. You would start by creating a vector file of polygon
type, but for this exercise, there is a shapefile with part of the area of interest already digitized. You will just finish
digitizing the half of the forest stands that are left between the main roads (wide pink lines) and the lake:
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H&resnlinnaan

¢ Mergei la folderul digitizare folosind exploratorul dvs. de fiiere.
¢ Glisai fiierul vectorial pe harta dvs. forest_stands. shp.
Schimbai simbologia noului strat, astfel incat sa putei identifica mai uor ce poligoane au fost deja digitizate:
* Umplei poligonul cu verde.
* Bordura poligonului va fi de 1 mm.
e Setai transparena la 50%.
Acum, aa cum va amintii de la modulele din trecut, trebuie sa configurai i activai opiunile de acroare:

* Mergei la Settings — Snapping options....
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¢ Activai acroarea straturilor green_centroidsi forest_stands.
e Setai Tolerana la 5 unitai de harta.

* Bifai caseta Avoid Int., pentru stratul forest_stands.

Bifai Enable topological editing.
* Clic pe Aplicare.

i Snapping cptions @
Layer Mode Tolerance | Units | Avoid Int., |
X green_centroids to vertex *i5 map units | |.-5.w:|id intersections of new polygons
®  forest_stands to vertex * 5 map units |+ X
® Enable topological editing Enable snapping on intersection Cancel Apply

With these snapping settings, whenever you are digitizing and get close enough to one of the points in the centroids
layer or any vertex of your digitized polygons, a pink cross will appear on the point that will be snapped to.

Finally, turn off the visibility of all the layers except forest_stands and raut jarvi_georef. Make sure
that the map image has not transparency any more.

Cateva lucruri importante de reinut, Thainte de a incepe digitizarea:
* Nu Incercai sd fii prea exaci in digitizarea frontierelor.

 If a border is a straight line, digitize it with just two nodes. In general, digitize using as few nodes as
possible.

e Zoom in to close ranges only if you feel that you need to be accurate, for example, at some corners or when
you want a polygon to connect with another polygon at a certain node.

* Folosii butonul din mijloc al mouse-ului pentru a mari/micora i deplasa, pe durata digitizarii.

* Digitizai doar un singur poligon la un moment dat.

» Dupai digitizarea unui poligon, scriei id-ul palcului de paddure pe care il putei vedea In harta.
Acum putei Incepe digitizarea:

* Localizai numarul palcului forestier 357 in fereastra harii.

* Activai editarea pentru stratul forest_stands. shp.

* Selectai instrumentul Add feature.

« Incepei digitizarea palcului 357 prin conectarea unora dintre puncte.

¢ Notai cruciliele roz care indica acroarea.

322 Chapter 14. Module: O Aplicaie pentru Silvicultura



QGIS Training Manual, Release 2.8

I Lol i

» Cand ai terminat, facei clic-dreapta pentru a termina digitizarea acelui poligon.
¢ Introducei palcul forestier id (in acest caz 357).
¢ Clic pe OK

If you were not prompted for the polygon id when you finished digitizing it, go to Settings — Options —
Digitizing and make sure that the Suppress attribute form pop-up after feature creation is not checked.

Poligonul dvs. digitizat va ardta astfel:
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Now for the second polygon, pick up the stand number 358. Make sure that the Avoid int. is checked for the
forest_stands layer. This option does not allow intersecting polygons at digitizing, so that if you digitize
over an existing polygon, the new polygon will be trimmed to meet the border of the already existing polygons.
You can use this characteristic to automatically obtain a common border.

Incepei digitizarea standului 358 la unul dintre colurile comune cu palcul 357.
Apoi continuai Tn mod normal, pana cand ajungei la celdlalt col comun cu ambele palcuri.

Finally, digitize a few points inside polygon 357 making sure that the common border is not intersected.
See left image below.

Clic-dreapta pentru a termina editarea palcului de padure 358.
Introducei 358 cai id.

Click OK, your new polygon should show a common border with the stand 357 as you can seen in the image
on the right.
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The part of the polygon that was overlapping the existing polygon has been automatically trimmed out and you
are left with a common border, as you intended it to be.

14.3.5 & Try Yourself incheierea Digitizarii Palcurilor de Padure
Now you have two forest stands ready. And a good idea on how to proceed. Continue digitizing on your own until
you have digitized all the forest stands that are limited by the main road and the lake.

It might look like a lot of work, but you will soon get used to digitizing the forest stands. It should take you about
15 minutes.

During the digitizing you might need to edit or delete nodes, split or merge polygons. You learned about the
necessary tools in Lesson: Topologia Entitdii, now is probably a good moment to go read about them again.

Remember that having Enable topological editing activated, allows you to move nodes common to two polygons
so that the common border is edited at the same time for both polygons.

Rezultatul dvs. va arita in felul urmaitor:
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14.3.6 0 Follow Along: imbinarea Datelor pentru Palcurile de Padure

It is possible that the forest inventory data you have for you map is also written in paper. In that case, you would
have to first write that data to a text file or a spreadsheet. For this exercise, the information from the inventory for
1994 (the same inventory as the map) is ready as a comma separated text (csv) file.

Open the raut jarvi_1994.csv file from the exercise_data\forestry directory in a text editor and
note that the inventory data file has an attribute called ID that has the numbers of the forest stands. Those
numbers are the same as the forest stands ids you have entered for your polygons and can be used to link
the data from the text file to your vector file. You can see the metadata for this inventory data in the file
rautjarvi_1994_legend.txt in the same folder.

e Open the . csv in QGIS with the Layer — Add Delimited Text Layer... tool. In the dialog, set it as follows:

326 Chapter 14. Module: O Aplicaie pentru Silvicultura



QGIS Training Manual, Release 2.8

P

7 Createa Layer from a Delimited Text File @
File Name | C:/qais_forestryfexercise_data/forestry frautjarvi_1994.csv Browse...
Layer name | rautjarvi_1994 Encoding | LTF-8 -
File format ® (C5Y (comma separated values) Custom delimiters Reqgular expression delimiter
Record options Number of header lines to discard | 0 + | %/ First record has field names
Field options Trim figlds Discard empty fields Dedmal separator is comma
Geometry definition Point coordinates Well known text (WKT) @ No geometry (attribute only table)
Layer settings [[] Use spatial index Use subset index Watch file

3 |336 |4 50 o] 0 a 1 a @

Pentru a adduga date din fiierul . csv:
* Deschidei proprietaile pentru stratul forest_stands.
* Mergei la fila fmbindri.
* Facei clic pe semnul plus din partea de jos a casetei de dialog.
e Select raut jarvi_1994.csv as the Join layer and ID as the Join field.
* Asigurai-va cd, de asemenea, cAmpul Target este setat pe id.
* Facei clic pe Ok de doua ori.

The data from the text file should be now linked to your vector file. To see what has happened, open the attribute
table for the forest_stands layer. You can see that all the attributes from the inventory data file are now
linked to your digitized vector layer.

14.3.7 OJ Try Yourself Redenumirea Numelor pentru Atribut, i Adaugarea
Suprafeei i a Perimetrului

The data from the . csv file is just linked to your vector file. To make this link permanent, so that the data is
actually recorded to the vector file you need to save the forest_stands layer as a new vector file. Close the
attribute table and right click the forest_stands layer to save it as forest_stands_1994. shp.

Open your new forest_stands_1994. shp in your map if you did not added yet. Then open the attribute
table. You notice that the names of the columns that you just added are no very useful. To solve this:

* Addugai plugin-ul Table Manager procedand la fel ca i in cazul altor plugin-uri.
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* Asigurai-va ca plugin-ul este activat.
« in TOC selectai stratul fo rest_stands_1994.shp.
¢ Apoi, mergei la Vector — Table Manager — Table manager.

« Utilizai caseta de dialog pentru a edita numele coloanelor, in aa fel incat sd se potriveasci cu cele din fiierul
.csv.

I

7| Table Manager: forest_stands_1994
Fields Table preview
] Mame | Type | day Move Up
1|10 éStfi”E! & Move Down
; Hab EI”tEQEF | #| Rename
; leirmg .......... —
oo st | (S
S o 3 done
6 | Vol ;Integer
? MEIHSP ............................. Integer ........
8| Mainpere Integer
D | . Save | ‘j Eaveas...‘
P’

* Clic pe Salvare.
* Selectai Yes pentru a pastra stilul stratului.
« inchidei dialogul Table Manager.

To finish gathering the information related to these forest stands, you might calculate the area and the perimeter
of the stands. You calculated areas for polygons in Lesson: Exerciiu Suplimentar. Go back to that lesson if you
need to and calculate the areas for the forest stands, name the new attribute Area and make sure that the values
calculated are in hectares.

Now your forest_stands_1994. shp layer is ready and packed with all the available information.

Save your project to keep the current map presentation in case you need to come back later to it.
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14.3.8 In Conclusion

It has taken a few clicks of the mouse but you now have your old inventory data in digital format and ready for
use in QGIS.

14.3.9 What’s Next?

You could start doing different analysis with your brand new dataset, but you might be more interested in perform-
ing analysis in a dataset more up to date. The topic of the next lesson will be the creation of forest stands using
current aerial photos and the addition of some relevant information to your dataset.

14.4 Lesson: Actualizarea Palcurilor de Padure

Acum, cd ai digitizat informaiile din hérile de inventariere vechi i ai addugat informaiile corespunzdtoare palcurilor
de padure, urmatorul pas ar fi crearea inventarului stérii actuale a padurii.

You will digitize new forest stands from scratch following an aerial photo from that forest area. The forestry map
you digitized in the previous lesson was created from an aerial Color Infrared (CIR) photograph. This type of
imagery, where the infrared light is recorded instead of the blue light, are widely used to study vegetated areas.
You will also use a CIR photograph in this lesson.

Dupa digitizarea palcurilor de padure, vei adduga informaii, cum ar fi noile constrangeri rezultate din reglemen-
tarile de conservare.

Scopul acestei lecii: De a digitiza un nou set de standuri forestiere din fotografiile CIR, aeriene, i de a adduga
informaiile din alte seturi de date.

14.41 . 4 Comparand Paélcurile Vechi de Padure pentru Fotografiile Aeriene
Actuale

The National Land Survey of Finland has an open data policy that allows you downloading a variety of geograph-
ical data like aerial imagery, traditional topographic maps, DEM, LiDAR data, etc. The service can be accessed
also in English here. The aerial image used in this exercise has been created from two orthorectified CIR images
downloaded from that service (M4134F_21062012 and M4143E_21062012).

* Deschidei QGIS i stabilii CRS-ul proiectului laETRS89 / ETRS-TM35FINdin Project — Project Prop-
erties — CRS.

* Asigurai-vd cd este bifatd opiunea de Activare a transformdrii CRS-ului ‘din zbor’.

Din folderul exercise_data\forestry)\, addugai imaginea CIR raut jarvi_aerial.tif care
conine lacurile digitizate.

* Apoi salvai proiectul QGIS ca digitizing_2012.qggs.
Imaginile CIR sunt din 2012. Putei compara pélcurile care au fost create in 1994 cu aproape 20 de ani mai tarziu.
e Addugai stratul forest_stands_1994.shp.
* Setai-i stilul, astfel incat s putei vedea prin poligoanele dumneavoastra.
* Examinai modul 1n care vechiul palc forestier poate fi interpretat vizual (sau nu) ca o padure omogena.

Focalizai i deplasai-va 1n jurul zonei. Vei observa, probabil, cd unele dintre palcurile vechi de padure ar putea
corespunde incd cu imaginea, pe cand altele nu.

This is a normal situation, as some 20 years have passed by and different forest operations have been done (har-
vesting, thinning...). It is also possible that the forest stands looked homogeneous back in 1992 to the person who
digitized them but as time has passed some forest has developed in different ways. Or simply the priorities for the
forest inventory were different that they are today.
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Apoi, vei crea noi palcuri de padure pentru aceastd imagine, fard a le utiliza pe cele vechi. Mai tarziu, le putei
compara pentru a vedea diferenele.

14.4.2 ‘l Interpretarea Imaginii CIR

Let’s digitize the same area that was covered by the old inventory, limited by the roads and the lake. You don’t
have to digitize the whole area, as in the previous exercise you can start with a vector file that already contains
most of the forest stands.

¢ Eliminai stratul forest_stands_1994.shp.

* Addugai stratul forest_stands_2012.shp‘localizat in folderul
:kbd: ‘exercise_data\forestry\.

* Setai stilul acestui strat, astfel incat poligoanele sa fie umplute, iar graniele sd fie vizibile.
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Putei vedea cd o regiune din nordul zonei inventariate Incd lipsete. Aceasta va fi sarcina dvs.: digitizarea palcurilor
de pddure care lipsesc.

But before you start, spend some time reviewing the forest stands already digitized and the corresponding forest
in the image. Try to get an idea about how the stands borders are decided, it helps if you have some forestry
knowledge.

Unele idei despre ceea ce s-ar putea identifica din imagini:

* What forests are deciduous species (in Finland mostly birch forests) and which ones are conifers (in this
region pine or spruce). In CIR images, deciduous species will often come as bright red color whereas
conifers present dark green colors.

When a forest stand age changes, by looking at the sizes of the tree crowns that can be identified in the
imagery.

¢ The different forest stands’ densities, for example forest stand were a thinning operation has recently been
done would clearly show spaces between the tree crowns and should be easy to differentiate from other
forest stands around it.

* Zonele albastrui indica terenuri virane, drumuri i zone urbane, culturi care nu au ajuns sd creascd, etc.

* Don’t use zooms too close to the image when trying to identify forest stands. A scale between 1:3 000 and
1: 5 000 should be enough for this imagery. See the image below (1 : 4 000 scale):
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14.4.3 y Try Yourself incheierea Digitizarii Palcurilor, pornind de la Imaginile
CIR

When digitizing the forest stands, you should try to get forest areas that are as homogeneous as possible in terms
of tree species, forest age, stand density... Don’t be too detailed though, or you will end up making hundreds of
small forest stands that would not be useful at all. You should try to get stands that are meaningful in the context
of forestry, not too small (at least 0.5 ha) but not too big either (no more than 3 ha).

inand cont de aceste indicaii, putei digitiza de acum palcurile forestiere lipsa.
* Activai editarea pentru stratul forest_stands_2012. shp.
* Setai opiunile de topologie i de acroare aa cum se aratd in imagine.

* Amintii-va s facei clic pe Aplicare sau OK.

/' snapping options (R =
\:I Layer Mode Tolerance | Units Avoid Int. |
X forest_stands_2012 ito vertex iv 5 map units |+ 3%
% Enable topological editing Enable snapping on intersection Cancel Apply

Start digitizing as you did in the previous lesson, with the only difference that you don’t have any point layer
that you are snapping to. For this area you should get around 14 new forest stands. While digitizing, fill in the
Stand_id field with numbers starting at 901.

Cand vei definitiva, stratul dvs. ar trebui sa arate in felul urmator:
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Now you have a new set of polygons defining the different forest stands for the current situation as can interpreted
from the CIR images. But you are obviously still missing the forest inventory data, right? For that you will still
need to visit the forest and get some sample data that you will use to estimate the forest attributes for each of the
forest stands. You will see how to do that in the next lesson.

For the moment, you still can improve your vector layer with some extra information that you have about conser-
vation regulation that should be taken into account for this area.

14.4.4 0 Follow Along: Actualizarea Palcurile de Padure cu Informaii de Con-
servare

For the area you are working with, it has been researched that the following conservation regulations must be
taken into account while doing the forest planning:

* Two locations of a protected species of Siberian flying squirrel (Pteromys volans) have been identified.
According to the regulation, an area of 15 meters around the spots must be left untouched.

* A riparian forest of special interest growing along a stream in the area must be protected. In a visit to the
field, it was found that 20 meters to both sides of the stream must be protected.

You have one vector file containing the information about the squirrel locations and another containing the digi-
tized stream running in the North area towards the lake. From the exercise_data\forestry\ folder, add
the vector files squirrel.shp and stream. shp.
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For the protection of the squirrels locations, you are going to add a new attribute (column) to your new forest
stands that will contain information about point locations that have to be protected. That information will later be
available whenever a forest operation is planned, and the field team will be able to mark the area that has to be left
untouched before the work starts.

* Deschidei tabela de atribute pentru stratul squirrel.

* You can see that there are two locations that are defined as Siberian flying squirrel, and that the area to be
protected is indicated by a distance of 15 meters from the locations.

To join the information about the squirrels to your forest stands, you can use the Join attributes by location:
* Deschidei Vector — Managementul Datelor — Imbind atributele dupd locaie.
e Stabilii forest_stands_2012 cai Strat Vectorial de Destinaie.
» Cai Strat vectorial de imbinare selectai stratul de tip punct squirrel.shp.
¢ Denumii fiierul rezultat stands_squirrel. shp.

* In Output table select Keep all records (including non-matching target records). So that you keep all the
forest stands in the layer instead of only keeping those that are spatially related to the squirrel locations.

* Clic pe OK
¢ Selectai Yes cand vi se cere si adaugai stratul in TOC.

« Inchidei caseta de dialog.
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Target vector layer
forest_stands_2012

Join vector layer

forest_stands_2012

Attribute Summary

® Take attributes of first located feature
Take summary of intersecting features

M Mean [ IMin [IMax []sum [ ] Median

Qutput Shapefile
Browse
QOutput table

Only keep matching records
® Keep all records (incuding non-matching target records)

I 0% | | oK Close

7' Join attributes by location

A

Now you have a new forest stands layer, stands_squirrel where there are new attributes corresponding to

the protection information related to the Siberian flying squirrel.

Open the table of the new layer and order it so that the forest stands with information for the Protection attribute

are on top. You should have now two forest stands where the squirrel has been located:
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/)8

_I Stand_id Protecton Distance

a3 73 2 |lito-orava 15
a3 26 1 |liito orava 15
V) 1 MULL | MLUILL MULL
i 33 MULL | MLUILL MUILL
2 32 MULL | MLILL MULL

BBHI

b d show All Features o

Although this information might be enough, look at what areas related to the squirrels should be protected. You
know that you have to leave a buffer of 15 meters around the squirrels location:

* Deschidei Vector — Geoprocessing Tools — Buffer.
e Creai un tampon de 15 metri pentru stratul squirrel.

¢ Denumii rezultatul cai squirrel_15m. shp.
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' Buffer(s)

Input vector layer

squirrel -

Use only selected features

Segments to approximate | 5 :
® Buffer distance 15

Buffer distance field
id_pr -

Dissalve buffer results

Dutput shapefile

orestryfdigitizing/squirrel_15m.shp Browse |

X Add result to canvas

I ow oK Close

You will notice that if you zoom in to the location in the Northern part of the area, the buffer area extends to
the neighbouring stand as well. This means that whenever a forest operation would take place in that stand, the
protected location should also be taken into account.
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Din analizele anterioare, nu ai obinut palcul in care sa Inregistrai informaiile despre starea de protecie. Pentru a
rezolva aceastd problema:

* Rulai iarii instrumentul fmbinare atribute dupd locaie.
* De aceastd data, utilizai stratul squirrel_15m pentru Tmbinare.

¢ Denumii fiierul rezultat stands_squirrel_15m. shp.
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.71 Join attributes by location 7| (3]

Target vector layer
forest_stands_2012 -

Join vector layer

gquirrel_15m -
Attribute Summary

® Take attributes of first located feature
Take summary of intersecting features

M Mean [ IMin [IMax []sum [ ] Median

Qutput Shapefile

tafforestry/digitizing/stands_squirrel_15m.shp | Browse

QOutput table

Only keep matching records
® Keep all records (incuding non-matching target records)

I 0% oK Close

A

Open the attribute table for the this new layer and note that now you have three forest stands that have the infor-
mation about the protection locations. The information in the forest stands data will indicate to the forest manager
that there are protection considerations to be taken into account. Then he or she can get the location from the
squirrel dataset, and visit the area to mark the corresponding buffer around the location so that the operators
in the field can avoid disturbing the squirrels environment.

14.4.5 ‘J Try Yourself Actualizarea Palcurilor de Padure folosind Distana pana
la Flux

Following the same approach as indicated for the protected squirrel locations you can now update your forest
stands with protection information related to the stream identified in the field:
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* Amintii-va cd tamponul, in acest caz, este de 20 de metri 1n jurul sdu.

* You want to have all the protection information in the same vector file, so wuse the
stands_squirrel_15m layer as the target.

¢ Denumii rezultatul ca forest_stands_2012_protect.shp.

Open the attributes table for the new vector layer and confirm that you now have all the protection information for
the stands that are affected by the protection measures to protect the riparian forest associated with the stream.

Salvai acum proiectul dvs. QGIS.

14.4.6 In Conclusion

You have seen how to interpret CIR images to digitize forest stands. Of course it would take some practice to
make more accurate stands and usually using other information like soil maps would give better results, but you
know now the basis for this type of task. And adding information from other datasets resulted to be quite a trivial
task.

14.4.7 What’s Next?

The forest stands you digitized will be used for planning forestry operations in the future, but you still need to get
more information about the forest. In the next lesson, you will see how to plan a set of sampling plots to inventory
the forest area you just digitized, and get the overall estimate of forest parameters.

14.5 Lesson: Planul de Eantionare Sistematica

You have already digitized a set of polygons that represent the forest stands, but you don’t have information about
the forest just yet. For that purpose you can design a survey to inventory the whole forest area and then estimate
its parameters. In this lesson you will create a systematic set of sampling plots.

When you start planning your forest inventory it is important to clearly define the objectives, the types of sample
plots that will be used, and the data that will be collected to achieve the objectives. For each individual case, those
will depend on the type of forest and the management purpose; and should be carefully planned by someone with
forestry knowledge. In this lesson, you will implement a theoretical inventory based on a systematic sampling plot
design.

Scopul acestei lecii: De a crea un grafic de eantionare sistematic, proiectat pentru o vedere de ansamblu a zonei
de padure.

14.5.1 Inventarierea Padurii

There are several methods to inventory forests, each of them suiting different purposes and conditions. For exam-
ple, one very accurate way to inventory a forest (if you consider only tree species) would be to visit the forest and
make a list of every tree and their characteristics. As you can imagine this is not commonly applicable except for
some small areas or some special situations.

The most common way to find out about a forest is by sampling it, that is, taking measurements in different
locations at the forest and generalizing that information to the whole forest. These measurements are often made
in sample plots that are smaller forest areas that can be easily measured. The sample plots can be of any size
(for ex. 50 m2, 0.5 ha) and form (for ex. circular, rectangular, variable size), and can be located in the forest in
different ways (for ex. randomly, systematically, along lines). The size, form and location of the sample plots are
usually decided following statistical, economical and practical considerations. If you have no forestry knowledge,
you might be interested in reading this Wikipedia article.
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14.5.2 Lesson: Implementarea unui Plan de Eantionare Sistematica

For the forest you are working with, the manager has decided that a systematic sampling design is the most
appropriate for this forest and has decided that a fixed distance of 80 meters between the sample plots and sampling
lines will yield reliable results (for this case, +- 5% average error at a probability of 68%). Variable size plots has
been decided to be the most effective method for this inventory, for growing and mature stands, but a 4 meters
fixed radius plots will be used for seedling stands.

In practicd, trebuie pur i simplu sd reprezentdm parcelele eantion ca puncte care vor fi folosite ulterior de cdtre
echipele din teren:

* Deschidei proiectul digitizing_2012.q9gs
 Eliminai toate straturile, cu excepia forest_stands_2012.
* Salvai proiectul dumneavoastrd ca forest_inventory.qgs
Acum trebuie sd creai o reea dreptunghiularad de puncte separate, aflate la 80 de metri unul de altul:
* Deschidei Vector — Research Tools — Regular points.
« In definiiile Ariei, selectai Input Boundary Layer.
e Jar cai strat de intrare setai forest_stands_2012.
o In setirile de Spaiere a Grilei, selectai Folosirea acestei spaieri intre puncte i stabilii-o la 80.
e Salvai rezultatul ca systematic_plots.shp, infolderul forestry\sampling\.
* Bifai caseta Add result to canvas.

* Clic pe OK

Note: The suggested Regular points creates the systematic points starting in the corner upper-left corner of the
extent of the selected polygon layer. If you want to add some randomness to this regular points, you could use

a randomly calculated number between 0 and 80 (80 is the distance between our points), and then write it as the
Initial inset from corner (LH side) parameter in the tool’s dialog.

You notice that the tool has used the whole extent of your stands layer to generate a rectangular grid of points. But
you are only interested on those points that are actually inside your forest area (see the images below):
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* Deschidei Vector — Geoprocessing Tools — Clip.

 Selectai systematic_plots ca Strat vectorial de intrare.
e Setai forest_stands_2012 cai Strat de decupare.

e Salvai rezultatul cai systematic_plots_clip.shp.
 Bifai caseta Add result to canvas.

* Clic pe OK

You have now the points that the field teams will use to navigate to the designed sample plots locations. You
can still prepare these points so that they are more useful for the field work. At the least you will have to add
meaningful names for the points and export them to a format that can be used in their GPS devices.

Lets start with the naming of the sample plots. If you check the Attribute table for the plots inside the forest area,
you can see that you have the default id field automatically generated by the Regular points tool. Label the points
to see them in the map and consider if you could use those numbers as part of your sample plot naming:

» Deschidei Layer Properties —> Labels pentru systematic_plots_clip.
* Bifai Label this layer with, apoi selectai campul ID.

* Go to the Buffer options and check the Draw text buffer, set the Size to 1.

* Clic pe OK

Now look at the labels on your map. You can see that the points have been created and numbered first West to
East and then North to South. If you look at the attribute table again, you will notice that the order in the table is
following also that pattern. Unless you would have a reason to name the sample plots in a different way, naming
them in a West-East/North-South fashion follows a logical order and is a good option.

Note: If you would like to order or name them in a different way, you could use a spreadsheet to be able to order
and combine rows and columns in any different way.
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Nevertheless, the number values in the id field are not so good. It would be better if the naming would be
something like p_1, p_2.... You can create a new column for the systematic_plots_clip layer:

Mergei la Tabelul de atribute pentru systematic_plots_clip.
Activai modul de editare.

Deschidei Calculatorul de cdmpuri, apoi denumii noua coloand Plot_id.
Setai Output field type la Text (string).

In the Expression field, write, copy or construct this formula concat (' P_’, $rownum ). Remember
that you can also double click on the elements inside the Function list. The concat function can be found
under String and the $rownum parameter can be found under Record.

Clic pe OK

Dezactivai modul de editare i salvai modificarile.

Now you have a new column with plot names that are meaningful to you. For the systematic_plots_clip

layer,

change the field used for labeling to your new P1lot_id field.
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14.5.3 ‘l Follow Along: Exportai Graficele in format GPX

The field teams will be probably using a GPS device to locate the sample plots you planned. The next step is
to export the points you created to a format that your GPS can read. QGIS allows you to save your point and
line vector data in GPS eXchange Format (GPX)<http://en.wikipedia.org/wiki/GPS_Exchange_Format>, which
is an standard GPS data format that can be read by most of the specialized software. You need to be careful with
selecting the CRS when you save your data:

¢ Clic dreapta pe systematic_plots_clip, apoi selectai Save as.

o in Formar selectai GPS eXchange Format [GPX].
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¢ Salvai rezultatul ca plots_wgs84.gpx.
« In CRS alegei CRS-ul Selectat.
* Alegei WGS 84 (EPSG:4326).

..note:: The GPX format accepts only this CRS, if you select a different one, QGIS will give no error but you will

get an empty file.
* Clic pe OK

« In the dialog that opens, select only the waypoints layer (the rest of the layers are empty).

I

7' Save vector layer as...

Save as

_data/forestry/sampling/plots_waos84.gpx

Format GRS eXchange Format [GPY]

-2l

-
Browse

-

-
Browse

Mo symbology -

Encoding System
CRS Selected CRS
WGS 84
Symbology export
Scale | 1:50000
Skip attribute creation

X| Add saved file to map

More Options ==

The inventory sample plots are now in a standard format that can be managed by most of the GPS software. The
field teams can now upload the locations of the sample plots to their devices. That would be done by using the
specific devices own software and the plots_wgs84 . gpx file you just saved. Other option would be to use the
GPS Tools plugin but it would most likely involve setting the tool to work with your specific GPS device. If you
are working with your own data and want to see how the tool works you can find out information about it in the

section Working with GPS Data in the QGIS User Manual.

Salvai acum proiectul dvs. QGIS.

14.5. Lesson: Planul de Eantionare Sistematica

345


http://docs.qgis.org/2.2/en/docs/user_manual/working_with_gps/index.html

QGIS Training Manual, Release 2.8

14.5.4 In Conclusion

You just saw how easily you can create a systematic sampling design to be used in a forest inventory. Creating
other types of sampling designs will involve the use of different tools within QGIS, spreadsheets or scripting to
calculate the coordinates of the sample plots, but the general idea remains the same.

14.5.5 What’s Next?

In the next lesson you will see how to use the Atlas capabilities in QGIS to automatically generate detailed maps
that the field teams will be using to navigate to the sample plots assigned to them.

14.6 Lesson: Crearea harilor detaliate folosind instrumentul Atlas

Proiectarea sistematicd de eantionare este gata, iar echipele de teren i-au Incdrcat coordonatele GPS in dispozitivele
de navigare. Existd, de asemenea, un formular pentru date, in care se vor colecta informaiile masurate pentru
fiecare schid. Pentru a gdsi mai uor drumul spre fiecare parceld, s-au solicitat o serie de hdri detaliate, in cazul
in care unele informaii din teren pot fi vdzute in mod clar, Tmpreuna cu un subset mic de schie i cateva informaii
despre zond. Putei utiliza instrumentul Atlas pentru a genera automat o serie de hari, avind un format comun.

Scopul acestei lecii: Aflai cum s utilizai instrumentul Atlas in QGIS, pentru a genera hari tiparibile detaliate, in
scopul sprijinirii activitaii de inventariere in teren.

14.6.1 v Follow Along: Pregatirea Compozitorului de Hari

inainte de a putea automatiza hdrile detaliate ale zonei forestiere i schiele noastre de eantionare, trebuie sa creaim
un ablon cu toate elementele pe care le consideram utile Tn munca de teren. Desigur, cea mai importantd va fi
o stilizare corectd, dar, dupd cum ai vdzut mai Tnainte, va trebui sd addugai i o mulime de alte elemente care
completeazd harta tiparitd.

Deschidei proiectul QGIS din lecia anterioard forest_inventory.qggs. Ar trebui sd avei cel puin urma-
toarele straturi:

e forest_stands_2012 (cu o transparend de 50% , umplere cu verde deschis i inchis a liniilor marginii).
* systematic_plots_clip.
e rautjarvi_aerial.
Salvai proiectul cu un nume nou, map_creation.qgs.
Pentru a crea o harta tiparibild, amintii-va si utilizai Managerul de Compoziii:
* Deschidei Project — Composer Manager...
« In dialogul Managerului de compoziii.
* Clic pe butonul Addugare i denumii compoziia forest_map.
* Clic pe OK
* Clic pe butonul Afiare
Setai opiunile imprimantei, astfel incat hérile sa se potriveasca unei hartii A4 i marginilor acesteia:
* Deschidei menuselection: Composer —> Page Setup.
e Dimensiunea este A4 (217 x 297 mm).
» Orientarea este Peisaj.

* Marginile (milimeri) sunt setate la 5.
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In fereastra Compozitorului de Héri mergei la fila Compoziie (in panoul din dreapta) i asigurai-vi ci aceste setiri
pentru Hartie i calitate sunt similare cu cele pe care la definii pentru imprimanta:

e Mdrimea: A4 (210x297mm) .
» Orientarea: Peisai.

e Calitatea: 300dp1i.

Compunerea unei hdri este mai uoard dacd facei uz de grila canevasului pentru a poziiona diferitele elemente.

Revedei setdrile pentru grila compozitorului:
« in fila Compoziiilor extindei regiunea Grid.
* Asigurai-va ca Spaierea este setatd la 10 mm.
* icd Tolerana este setatd la 2 mm.

Trebuie sd activai folosirea grilei:
* Deschidei meniul :menuselection:Vizualizare
* Bifai Afiarea grilei.

* Bifai Acroare la grild.

* Observai cd opiunile pentru utilizarea ghidajelor sunt verificate in mod implicit, ceea ce va permite sa vedei
linii de ghidare roii, atunci cand deplasai elementele in compozitor.

Acum putei incepe si addugai elemente in canevasul hdrii. Addugai, mai intai, un element de hartd, astfel incat sa
vei putea vedea cum aratd, pe masurd ce facei schimbari in simbologia straturilor:

+ Click on the Add New Map button: | &

inei apdsat butonul stang al mouse-ului i trasai un dreptunghi in care sd incadrai cea mai mare parte a harii.

J"“ forest_map

Composer Edit  View Atlas  Settings

BRLOREO R el o«
Bt €&

Layout

1]
ol

150| moH 50
coaoal oo b b

200

Npsee OPHB -

- = 100 150 0 50 30
..P....FlrstFeamre |\|||||||||I|||||||||I|||||ZP|||I|||||2||HI||\|||

| 1)

=1 Eol |~

O -

Item properties Atlas generation |

Té Compaosition

Composition

I

W Paper and quality

Presets A4 (210297 mm)

4

Width 297.00

4F 4»

Height 210.00

Units mm

4

1

4»

Number of pages

Qrientation Landscape

Page background Change...

Export resolution | 300 dpi

Print as raster

L3 World file on

@ ¥ Grid

Map 0

hes4e6imm  [y:so8a08mm  |fpage: 1 [[40.6% ~ | [Litem selected

Observai modul in care cursorul mouse-ului se acroeaza la grila canevasului. Utilizai aceasta funcie atunci cand
addugai alte elemente. Daca dorii sd avei mai multd acuratee, schimbai setdrile de Spaiere ale grilei. Daca dintr-
un motiv oarecare nu mai dorii acroarea la grild la un moment dat, putei intotdeauna bifa sau debifa meniul

Vizualizare.

14.6. Lesson: Crearea harilor detaliate folosind instrumentul Atlas
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14.6.2 & Follow Along: Adaugarea Fundalului Harii

Lasai compozitorul deschis, dar mergei Tnapoi la hartd. Haidei sd addugdam unele date de fundal i sd credm unele
stiluri, astfel Incat coninutul hérii sa fie cat mai clar posibil.

* Addugai rasterul de fundal basic_map.tif, pe <care i putei gdsi in folderul
exercise_data\forestry\.

» Cand vi se solicitd, selectai pentru raster CRS-ul ETRS89 / ETRS-TM35FIN.

Dupa cum putei vedea, harta de fundal este deja stilizatd. Acest tip de raster cartografic gata de utilizare este foarte
frecvent. El este creat din date vectoriale, stilizate Intr-un format standard i stocate ca un raster, aa ca nu trebuie
sd va ingrijoreze obinerea unui rezultat bun.

e Acum madrii schiele dvs., astfel incét s putei vedea doar aproximativ patru sau cinci linii de parcele.

Stilul actual pentru schiele de proba nu este cel mai bun, dar cum arata el in harta compozitorului ?:

In timp ce, 1n ultimele exerciii, tamponul alb a fost OK, fiind situat in partea de sus a imaginii aeriene, acum ca
imaginea de fundal este in cea mai mare parte albi, abia se mai pot vedea etichetele. De asemenea, putei verifica
modul in care aratd acesta in compozitor:

* Mergei la fereastra Compozitorului de Hdri.

* Use the @ button to select the map element in the composer.

* Mergei la fila Proprietdile itemului tab.

* Sub Extents facei clic pe Set to map canvas extent.

* Dacd trebuie sd actualizai elementul, sub Main properties facei clic pe Update preview.

Evident, acest lucru nu este suficient de bun, atit timp cat dorii sd afiai numerele, pe cat posibil, cat mai vizibil
pentru echipele din teren.

14.6.3 0 Try Yourself Schimbarea Simbologiei Straturilor

Ai exersat simbologia cu Module: Crearea unei Hari de Bazd, i etichetarea cu Module: Clasificarea Datelor
Vectoriale. Revenii la aceste module daca trebuie sd vd reamintii unele dintre opiunile i instrumentele disponibile.
Scopul dvs. este de a afia locaiile loturilor i numele lor cat mai clar, dar intotdeauna sa fie posibild vizualizarea
elementelor din fundalul harii. V& putei orienta dupd aceastd imagine:
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Vei folosi mai tarziu stilizarea cu verde a stratului forest_stands_2012.In scopul pastririi sale, i pentru a
avea o vizualizare a acestuia care aratd numai marginile masivului:

* Clic dreapta pe forest_stands_2012, apoi selectai Duplicare

* vei obine un nou strat denumit forest_stands_2012 copy, pe care 1l putei folosi pentru a defini un
stil diferit, de exemplu, fard umplere i cu marginile roii.

Acum avei doua vizualizari diferite ale parcelelor impadurite i putei decide pe care sa o afiai pentru harta dvs.
detaliata.

Revenii adesea in fereastra Compozitorului de hdri pentru a vedea cum va arita harta. In scopul credrii de hiri
detaliate, suntei In cdutarea unor simboluri care sd arate bine nu doar la scara de ansamblu a zonei forestiere
(imaginea stangd de mai jos), ci i la o scara mai apropiatd (imaginea din dreapta jos). Amintii-va sd folosii Update
preview i Set to map canvas extent ori de cate ori refocalizai harta sau compozitorul.

0 wss
wf M

E xmm.n{/ W )
Y 4 |

14.6. Lesson: Crearea harilor detaliate folosind instrumentul Atlas 349



QGIS Training Manual, Release 2.8

14.6.4 e Try Yourself Crearea unui abblon pentru Harta de Baza

O datd ce avei o simbologie care va mulumete, suntei gata sd addugai alte cateva informaii harii dvs. Adaugai cel
puin urmétoarele elemente:

e Titlu.

¢ O scard grafica.

* Cadrul grilei pentru harta dvs.

* Coordonate situate pe pdrile laterale ale grilei.

Ai creat deja o compoziie similard in Module: Crearea Harilor. Mergei Tnapoi la acel modul pentru a vi-1 reaminti.
Pentru referind, putei privi aceasta imagine exemplu:

L forest_map (=] oo
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EE g g
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677100
6787100
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7a5500

6785500

[

20|
D]

Seomm [ otmemn b [t [ftos oot o721

Exportai harta dvs. ca o imagine i privii-o.
* Composer — Export as Image.
 Utilizai, de exemplu, Formatul JPG.

Iatd cum va ardta atunci la tipdrire.

14.6.5 e Follow Along: Adaugarea mai multor elemente Compozitorului

Aa cum probabil ai observat in imaginea harii ablon propusa, exista o mulime de loc 1n partea dreapta a caneva-
sului. Haidei sa vedem ce altceva ar putea merge acolo. Pentru scopul hdrii noastre, o legenda nu este cu adevérat
necesard, dar o imagine de ansamblu a hérii i nite casete de text ar putea adduga valoare harii.

Harta de ansamblu va ajuta echipele de teren s plaseze harta detaliatd 1n interiorul suprafeei generald a padurii:
¢ Addugai un alt element de hartd pe canevas, chiar sub textul din titlu.

« In fila Proprietdilor elementului, deschidei caseta cu derulare verticala Overview.
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* Punei Overview frame pe Map 0. Acest lucru creeazd un dreptunghi umbrit deasupra harii mici, care reprez-
intd extinderea vizibild In harta mai mare.

» Selectai, de asemenea, pentru opiunea Frame o culoare neagrd, apoi O . 30 pentru Thickness.

F— = el
Composer Edit View Layout Aflas Settings
-] = P H Pl O =0 o = o T o &
BLLX B &g e Hpppa e P B gl S B PR aeadd
1 )
€ € 9
160 180 240 260 280 300 mmand his
AR ernlethaton O 22NN = =< o ®
‘3 <empty>
Item deleted
357400 397500 Item deleted
— | Item deleted
Item deleted
Map added
L Change item size
! Rautjarvi Forest Area Change item size
Inventory 2012 Change item size
Item frame toggled
+ +
—_ Composition | Item properties | Atias generation
i P |
- Map
' P Main properties .
P Extents
» Controlled by atias
| I B P || showgrid
¥ w Overview
/ Overview frame Map 0 -
k Overview style Change...
Overview blending mode | Normal -
p 9 = Invert overview
— A
_ = %] Center on overview
/ P Pasition and size
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Observai cd imaginea de ansamblu a hdrii nu oferd cu adevdrat imaginea zonei forestiere pe care ne-am fi dorit-
0. Vrem ca aceastd hartd sa arate intreaga suprafada impadurita i sd prezinte numai harta de fundal i stratul
forest_stands_2012, nu i parcele eantion. De asemenea, se dorete blocarea imaginii, in aa fel incét ea
sd nu se mai modifice ori de cate ori se schimbad vizibilitatea sau ordinea straturilor.

* Mergei inapoi, dar nu inchidei Compozitorul de Hdri.

¢ Clic dreapta pe stratul forest_stands_2012, apoi pe Zoom to Layer Extent.
* Dezactivai toate straturile, cu excepia basic_mapi forest_stands_2012.
* Mergei tnapoi la Compozitorul de Hdri.

* Avand selectatd harta mica, facei clic pe Set to map canvas extent, pentru a seta extinderile pand la care se
poare vedea 1n fereastra harii.

* Blocai ecranul pentru harta generald prin bifarea Lock layers for map item sub Main properties.

Acum imaginea de ansamblu a harii este mai apropiatd de ceea ce dorim, i in plus, nu se va mai schimba. Insa,
acum harta detaliatd nu mai are margini i nici parcele eantion. Haidei si le remediem:

e Merge din noui la fereastra harii i selectai straturile pe care le dorii si fie vizibile
(systematic_plots_clip, forest_stands_2012 copyiBasic_map).

Transfocai iardi, pentru a avea vizibile doar cateva linii ale parcelelor.

Mergei inapoi la fereastra Compozitorului de Hdri.

Select the bigger map in your composer (gg).

In Properietdile elementului facei clic pe Update preview i pe Set to map canvas extent.
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Observai ca numai harta mai mare afieaza vizualizarea curenta a harii, iar harta mai mica de ansamblu pastreaza
aceeai vedere pe care ai blocat-o.

Reinei, de asemenea, cd o vedere de ansamblu afieazd un cadru umbrit pentru extinderea prezentatd in harta
detaliata.

T O Y T T N Y - PO O TN s Y PN = P PR Y PR o JOY PO ORI O PO =00 PR SO -

°|

Rautjarvi Forest Area
Inventory 2012

zn‘
6787000

Al

5n|‘

G7H5900

Detail map inventory zone:

6786800

Remarks:

678600

ablonul hdrii dvs. este aproape gata. Addugai in hartd cele doud casete de text de mai jos, una coninand textul
‘Zona detaliatd a hdrii:’, iar cealaltd ‘Observaii:’. Plasai-le aa cum se vede in imaginea de mai sus.

Putei adduga, de asemenea, o sigeata a Nordului la harta generala:

Use the Add image tool, @1

* Facei clic pe colul din dreapta sus al harii imaginii de ansamblu.

o In fila Proprietdilor elementului, deschidei Search directories i navigai la imaginea unei sigei.
* Sub Image rotation, bifai Sync with map i selectai Map 1 (vizualizarea harii).

* Degifai Fundalul.

* Redimensionai imaginea sdgeii la o dimensiune care aratd bine pe harile mici.

Harta de baza a compozitorului este gata, acum dorind sd facem uz de instrumentul Atlas, pentru a genera cat mai
multe hari detaliate Tn acest format, atitea cat sunt necesare.

14.6.6 OJ Follow Along: Crearea unei Acoperiri de Atlas

Acoperirea Atlasului reprezintd doar un strat vectorial care va fi folosit pentru a genera hdrile detaliate, o harta
pentru fiecare entitate din aria de acoperire. Pentru a va face o idee despre aceasta, iatd un set complet de hari
detaliate pentru zona de padure:
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Acoperirea poate fi orice strat existent, dar, de obicei, are mai mult sens crearea unuia in acest scop specific.
Haidei sd credm o reea de poligoane care acopera zona de padure:

« In vizualizarea hirii QGIS, deschidei Vector — Research Tools — Vector grid.

* Setai instrumentul aa cum se aratd in aceastd imagine:
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[l

 Vector grid

Grid extent
forest_stands_2012 -

Align extents and resolution to selected raster layer

Update extents from layer

Update extents from canvas

X Min  397024,141 Y Min | 6735465,.69525
X Max 398082.827472 Y Max | 6737173.746
Parameters

¥ a00,0000000000
Lock 1:1 ratio

4K 4P

¥ 3000000000000

® Output grid as polygons

Qutput grid as lines

Cutput shapefile

cise_datafforestry /sampling/atlas_coverage.shp

¥ Add result to canvas

[ 0% | oK Close

¢ Salvai rezultatul ca at las_coverage. shp.
» Stilizai noul strat at 1as_coverage, astfel incat poligoanele sa nu aiba umplere.

Noile poligoane acoperd intreaga zond de padure i vd conferd o idee despre ceea ce va conine fiecare harta (creatd
din fiecare poligon).
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There is a plugin update available Coordinate:

14.6.7 e Follow Along: Configurarea Instrumentului Atlas

Ultimul pas este de a crea instrumentul Atlas:
* Mergei inapoi la Constructorul de Hdri.
« in panoul din dreapta, mergei la fila Arlas generation.

* Setai opiunile dupd cum urmeaza:
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Compasition Item properties Atlas generation

&tlzs generation
X Generate an atlas
w Configuration
Coverage layer atlas_coverage -

X Hidden coverage layer
Filter with

w Output
Qutput filename expression

|'ﬁeldma|:||_'||$Fea1urE ]

Single file export when possible

Sortby | ID - | E]

Aceasta spune instrumentului Atlas sd utilizeze entitdile (poligoanele) din interiorul at las_coverage ca focus
pentru fiecare detaliu al hdrii. Se va afia o hartd pentru fiecare entitate din strat. Hidden coverage layer spune
Atlasului sa nu arate poligoanele din harile de ieire.

Mai trebuie sd fie facut un lucru. Trebuie sd indicai Atlasului care element va fi actualizat pentru fiecare harta de
ieire. Pand acum, probabil ci ai ghicit cd harta care urmeazd a fi schimbata pentru fiecare entitate, este cea pe
care ai pregdtit-o si conind vederile detaliate ale parcelelor eantion, ea reprezentand elementul cel mai mare de pe
canevas:

¢ Selectai elementul cel mai mare din harta.
* Mergei la fila Proprietdile itemului tab.
o In listd, bifai Controlat de atlas.

* Apoi setai Marging around feature la 10%. Extinderea vederii va fi cu 10% mai mare decét poligoanele,
ceea ce inseamna ca detaliile harilor vor avea o suprapunere de 10%.
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Compaosition [temn properties Atlas generation |
[tem properties
Map

B Main properties

b Extents

w X Controlled by atlas

L

® Margin around feature | 10%%

Fixed scale

P X Show grid

B Overview

B Position and size

b Rotation

3 Frame E

Acum putei utiliza instrumentul de vizualizare pentru Atlas, pentru a revizui ceea ce vor arata harile:
* Activate the Atlas previews using the button or if your Atlas toolbar is not visible, via Atlas — Preview
Atlas.

* Putei folosi sdgeile din bara de instrumente a Atlasului, sau din meniul Atlas, pentru a va deplasa printre
hérile care vor fi create.

Reinei cd unele dintre ele acoperd zone care nu sunt interesante. Haidei sda facem ceva i sd salvdm nite copaci,
neimprimand aceste héri inutile.

14.6.8 0 Follow Along: Editarea Stratului de Acoperire
Pe langa eliminarea poligoanelor pentru acele zone care nu sunt interesante, putei personaliza, de asemenea,
etichetele din harta dvs., prin generarea coninutului acestora din Tabela de atribute a stratului de acoperire.

* Mergei inapoi la vizualizarea hrii.

* Activai editarea pentru stratul at las_coverage.
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* Selectai poligoanele care sunt evideniate (in galben) In imaginea de mai jos.
* Eliminai poligoanele selectate.

¢ Dezactivai editarea i salvai modificarile.
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Putei merge Tnapoi la Print Composer, i sa verificai dacd previzualizdrile din Atlas folosesc doar poligoanele pe
care le-ai lasat in strat.

Stratul de acoperire pe care il utilizai, incd nu conine informaii utile, pe care sa le putei folosi la personalizarea
coninutului etichetelor din harta. Primul pas este de a le crea; in acest scop putei adduga, de exemplu, un cod de
zond pentru zonele poligonale, i un camp cu cateva observaii pe care sd le aibd In vedere echipele din teren:

» Deschidei Tabela de atribute pentru stratul at las_coverage.

e Activeaza editarea.

* Use the calculator to create and populate the following two fields.
e Creai un camp denumit Zonda i tastai Numdr intreg (integer).
+ 1n caseta Expresiei scriei/copiai/construil $rownum.

¢ Creai un alt cAimp denumit Observaii, de tipul Text (ir) icudimensiuneade 255.
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« In caseta Expression scriei ' No remarks.’. Acest lucru va seta toate valorile implicite pentru toate
poligoanele.

Managerul silvic va obine unele informaii din zond, care ar putea fi utile atunci cand se va vizita suprafaa re-
spectivd. De exemplu, existena unui pod, a unei mlatini, sau locaia unei specii protejate. Deoarece stratul
atlas_coverage probabil cd se afld inca, In modul de editare, addugai, in continuare, urméatorul text in cAmpul
Remarks poligoanelor corespunzdtoare (dublu clic pe celula pentru a o edita):

e Pentru Zona 2: Podul din Nordul planului 19. Veverid siberiand intre p_13
ip_14..

e Pentru Zona 6: Dificil de tranzitat mlatina, in nordul lacului..
e Pentru Zona 7: Veverid siberiana in Sud Estul p_94..
e Dezactiveaza editarea i salveaza modificarile.

Aproape de final, trebuie sd-i spunei instrumentului Atlas cd dorii ca unele dintre etichetele de text sd utilizeze
informaiile din tabela de atribute a stratului at las_coverage.

* Mergei inapoi la Constructorul de Hdri.

* Selectai eticheta care conine textul Hart& detaliaté&....

* Setai dimensiunea Fontuluila 12.

* Ducei cursorul la sfaritul textului din eticheta.

« In fila Proprietdile elementului, in interiorul Proprietdilor principale facei clic pe Insert an expression.
o in Lista funciilor facei dublu clic pe cAimpul Zona de sub Campuri i Valori.

* Clic pe OK

 Textul din interiorul casetei Item properties ar trebui sd prezinte Detail map inventory zone:

[$ "Zone" %]. Reineicd [$ "Zona" %] va fi substituitd de valoarea Zone, pentru entitatea core-
spunzdtoare din stratul atlas_coverage.

Testai coninutul etichetei, prin vizualizarea unor diferite héri din Atlas.

Procedai similar pentru etichetele cu textul Remarks :, folosind campul cu informaii despre zona. Putei ldsa o
linie de pauzd inainte de a introduce expresia. Putei vedea rezultatul previzualizarii zonei 2, In imaginea de mai
jos:
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Utilizai previzualizarea din Atlas pentru a naviga prin toate hdrile care vor fi create in curand!

14.6.9 e Follow Along: Tiparirea Harilor

Nu in ultimul rand, imprimai sau exportai hdrile in fiiere imagine sau PDF. Avei posibilitatea sd utilizai Atlas —
Export Atlas as Images... sau Atlas — Export Atlas as PDF.... In prezent, formatul de export SVG nu funcioneaza
in mod corespunzitor i va da un rezultat slab.

Haidei sd exportdm harile intr-un singur PDF pe care il putei trimite la biroul teritorial pentru imprimare:
* Mergei la fila Atlas generation, in panoul din dreapta.

* Sub Output bifai Single file export when possible. Acest lucru va pune toate hdrile impreuna intr-un fiier
PDF; 1n cazul 1n care aceastd opiune nu este bifatd, vei obtine cite un fiier pentru fiecare harta.

» Apelai Composer — Export as PDF...
e Salvai filerul PDF inventory_2012_maps.pdf infolderul exercise_datal\forestry\samplig\map_creati
Deschidei fiierul PDF pentru a verifica dacé totul a mers cum era de ateptat.

Putei crea la fel de uor imagini separate pentru fiecare hartd (amintii-va sa debifai crearea unui singur fiier), unde
putei vedea miniaturile imaginilor care vor fi create:
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In Print Composer, salvai harta dvs. ca ablon pentru compozitor, forestry_atlas.qgpt, in folderul
exercise_data\forestry\map_creation\. Folosii Composer — Save as Template. Vei putea reutiliza
acest ablon, dupa dorina.

Inchidei Compozitorul de Héiri, apoi salvai-vi proiectul QGIS.

14.6.10 In Conclusion

Al reuit sd creai o hartd ablon, care poate fi folositd pentru a genera automat hari detaliate, in scopul uurdrii
utilizdrii In teren. Dupd cum ai observat, acest lucru nu a fost o sarcind uoard, dar beneficiul va veni atunci cind
va trebui sa creai hdri similare pentru alte regiuni, unde putei utiliza ablonul pe care tocmai l-ai salvat.

14.6.11 What’s Next?

In lecia urmitoare, vei vedea cum se pot utiliza datele LIDAR pentru a crea un DEM, pe care si-1 utilizai la
imbundtdirea vizibilitatea datelor i hérilor dvs.

14.7 Lesson: Calcularea Parametrilor Forestieri

Estimating the parameters of the forest is the goal of the forest inventory. Continuing the example from previous
lesson, you will use the inventory information gathered in the field to calculate the forest parameters, for the whole
forest first, and then for the stands you digitized before.

Scopul acestei lecii: De a calcula parametrii forestieri la nivel general i la nivel de palc.

14.7.1 ‘ Follow Along: Adaugarea Rezultatelor Inventarului
The field teams visited the forest and with the help of the information you provided, gathered information about
the forest at every sample plot.

Most often the information will be collected into paper forms in the field, then typed to a spreadsheet. The sample
plots information has been condensed into a . csv file that can be easily open in QGIS.

Continudnd cu proiectul QGIS din lecia despre proiectarea inventarului, probabil cd l-ai denumit
forest_inventory.ggs.

In primul rnd, adiugai misuritorile din suprafeele de probi in proiectul dvs. QGIS:

* Mergei la Layer — Add Delimited Text Layer....
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* Navigai la fiterul systematic_inventory_results.csv localizat in
exercise_data\forestry\results\.

* Asigurai-vd cd este selectatd opiunea Point coordinates.

* Setai cAmpurile pentru coordonatele din cAmpurile X and Y.

* Clic pe OK

e Cand vi se solicita, selectai cai CRS ETRS89 / ETRS-TM35FIN.
* Deschidei noul Tabel de Atribute i aruncai o privire datelor.

You can read the type of data that is contained in the sample plots measurements in the text file
legend_2012_inventorydata.txt located inthe exercise_data\forestry\results\ folder.

The systematic_inventory_results layer you just added is actually just a virtual representation of the
text information in the . csv file. Before you continue, convert the inventory results to a real shapefile:

¢ Clic dreapta pe stratul systematic_inventory_results.
* Navigai la folderul exercise_data\forestry\results\.
¢ Denumii fiierul sample_plots_results.shp.

 Bifai caseta Add saved file to map.

* Eliminai stratul systematic_inventory_results din proiectul dvs.

14.7.2 v Follow Along: Parametrii de Evaluare a intregii Paduri

You can calculate the averages for this whole forest area from the inventory results for the some interesting
parameters, like the volume and the number of stems per hectare. Since the systematic sample plots represent
equal areas, you can directly calculate the averages of the volumes and number of stems per hectare from the
sample_plots_results layer.

Putei calcula media unui cAmp dintr-un strat vectorial, folosind instrumentul Basic statistics:
» Deschidei Vector — Analysis Tools — Basic statistics.
* Selectai sample_plots_results ca Strat Vectorial de Intrare.
e Selectai Vol cai Camp Destinaie.
* Clic pe OK
Volumul mediu din padure este 135.2 m3/ha.

In acelai mod, putei calcula media pentru numirul de tulpini, 2745 stems/ha.
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! Basics statistics @] ! Basics statistics @]
Input Vector Layer Input Vector Layer
sample_plots_results v sample_plots_results v
Use only selected features Use only selected features
Target field Target field
Vol v iStems iv
Statistics output Statistics output
Parameter Value !ﬂ | Parameter Value !ﬂ
Mean 135.153153153 \\ Mean 2744.65765766 \\
StdDev 69.966941769 StdDev 2775.63980935
Sum 15002.0 Sum 304657.0
Min 15.0 Min 167.0
- -]
Max 333.0 E] Max 11400.0 E]
Press Ctrl+C to copy results to the clipboard Press Ctrl+C to copy results to the dlipboard
0 0% ] [ o Close 0 0% ] [ o Close
4 4

14.7.3 e! Follow Along: Estimarea Parametrilor Zonali

You can make use of those same systematic sample plots to calculate estimates for the different forest stands
you digitized previously. Some of the forest stands did not get any sample plot and for those you will not get
information. You could have planned some extra sample plots when you planned the systematic inventory, so
that the field teams would have measured a few extra sample plots for this purpose. Or you could send a field

team later to get estimates of the missing forest stands to complete the stand inventory. Nevertheless, you will get
information for a good number of stands just using the planned plots.

What you need is to get the averages of the sample plots that are falling within each of the forest stands. When
you want to combine information based on their relative locations, you perform a spatial join:

¢ Deschidei instrumentul Vector — Data Management — Join attributes by location.

Setai forest_stands_2012 cai Strat Vectorial de Destinaie. Stratul pentru care dorii rezultatele.

Setai sample_plots_results ca i Strat Vectorial de Imbinare. Stratul din care vrei si calculai es-
timérile.

Bifai Take summary of intersecting features.

Bifai pentru a calcula doar Media.

* Denumii rezultatul ca forest_stands_2012_results.shp, iar apoi salvai-l in folderul
exercise_data\forestry\results\.

La final, selectai Keep all records..., astfel incét sa putei verifica mai tarziu care locaie nu a primit informaii.
* Clic pe OK

* Acceptai addugarea noului strat la proiectul dvs. cind vi se solicita.

« Inchidei instrumentul de fmbinare a atributelor dupd locaie.

Open the Attribute table for forest_stands_2012_results and review the results you got. Note that a
number of forest stands have NULL as the value for the calculations, those are the ones having no sample plots.
Select them all review them in the map, they are some of the smaller stands:
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Lets calculate now the same averages for the whole forest as you did before, only this time you will use the
averages you got for the stands as the bases for the calculation. Remember that in the previous situation, each
sample plot represented a theoretical stand of 80x80 m. Now you have to consider the area of each of the stands
individually instead. That way, again, the average values of the parameters that are in, for example, m3/ha for the
volumes are converted to total volumes for the stands.

Trebuie sd calculai mai intéi ariile pentru locaii, iar apoi volumele totale i numarul de tulpini pentru fiecare dintre
acestea:

 Activai editarea in Tabela de Atribute.
» Deschidei Calculatorul de campuri.

* Creai un nou camp denumit area.
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 Lasai Output field type pe Decimal number (real).
* Setai Preciziala 2.
« in caseta Expression scriei Sarea / 10000. Aceasta va calcula zona pélcului in ha.
* Clic pe OK
Acum calculai un camp cu volumele totale i numarul estimat de tulpini, pentru fiecare element:
* Denumii campurile s_vol and s_stem.
* Valorile numerice din campurile pot fi de tip intreg sau chiar i de tip real.

 Utilizai expresiile "area" * "MEANVol" i "area" x "MEANStems" pentru volumurile totale i,
respectiv, totalul tulpinilor.

« inchidei editarile, dupa ce ai Incheiat.
¢ Dezactivai editarea.

In the previous situation, the areas represented by every sample plot were the same, so it was enough to calculate
the average of the sample plots. Now to calculate the estimates, you need to divide the sum of the stands volumes
or number of stems by the sum of the areas of the stands containing information.

o in Tabela de Atribute pentru stratul forest_stands_2012_results, selectai toate palcurile care
conin informaii.

* Deschidei Vector — Analysis Tools — Basic statistics.

» Selectai forest_stands_2012_results cai Strat Vectorial de Intrare.
* Selectai aria cai Camp Destinaie.

 Bifai Use only selected features

* Clic pe OK
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T

' Basics statistics ==
Input Vector Layer

forest_stands_2012_results -

X Use only selected features
Target field

area i

Statistics output

Parameter Value
Mean 0.97116170470a

StdDev 0.688308297233
Sum 66.039
Min 0,181

Maw 3.77%
Press Cirl+C to copy results to the dipboard

u o |

Y

As you can see, the total sum of the stands’ areas is 66 .04 ha. Note that the area of the missing forest stands is
only about 7 ha.

In the same way, you can calculate that the total volume for these stands is 8908 m3/ha and the total number of
stems is 179594 stems.

Folosind informaiile din palcurile forestiere, in locul folosirii directe a celor din parcelele eantion, rezultd urma-
toarele estimari medii:

* 184.9 m3/hai
¢ 2719 stems/ha.

Salvai proiectul dumneavoastrd QGIS cai forest_inventory.qgs

14.7.4 In Conclusion

You managed to calculate forest estimates for the whole forest using the information from your systematic sample
plots, first without considering the forest characteristics and also using the interpretation of the aerial image into
forest stands. And you also got some valuable information about the particular stands, which could be used to
plan the management of the forest in the coming years.
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14.7.5 What’s Next?

In the following lesson, you will first create a hillshade background from a LiDAR dataset which you will use to
prepare a map presentation with the forest results you just calculated.

14.8 Lesson: Crearea unui DEM din datele LiDAR

Putei imbunatai aspectul hari folosind diverse imagini de fundal. Ai putea folosi harta de bazd sau imaginile
aeriene pe care le-ai utilizat Tnainte, dar un raster cu relieful terenului va arata mai frumos n anumite situaii.

Vei folosi LAStools pentru a extrage un DEM dintr-un set de date LIDAR, i apoi sa creai un raster al reliefului pe
care sd-1 folosii mai tarziu In prezentarea harii dvs.

Scopul acestei lecii: Instalarea LAStools i calcularea unui DEM din datele LiDAR i dintr-un raster cu relieful.

14.8.1 - Follow Along: Instalarea Lastools
Gestionarea datelor LiDAR 1n cadrul QGIS este posibil cu ajutorul Cadrului de Procesare i a algoritmilor furnizai
de LAStools.

Putei obine un model de elevaie digital (DEM), dintr-un nor de puncte LiDAR, iar ulterior se poate crea un raster
al umbririi reliefului, care este vizual mai intuitiv in scopuri de prezentare. In primul rand, va trebui si configurai
setdrile cadrului de lucru Processing pentru a lucra In mod corespunzitor cu LAStools:

« Inchidei QGIS, daci ai inceput deja.

* Un plugin LIDAR vechi ar putea fi deja instalat in sistemul dvs., in dosarul C: /Program Files/QGIS
Valmiera/apps/ggis/python/plugins/processing/.

* Dacad avei un folder denumit 1idar, tergei-1. Acest lucru este valabil pentru anumite instaldri de QGIS 2.2
i2.4.
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= o5
@Gv| , <« apps b qggis » python » plugins » processing » - | 4 | | Search proc... 2 |
Organize « = Open Include in library = Share with - Burn  » ==« [ @
Mame . Date medified Type Size i
J admintools 6/5/2014 3:20 PM File folder
) algs 6/5/2014 3:20 PM File folder
, commander 6/5/2014 3:20 PM File folder
| core 6/5/2014 3:20 PM File folder L
| exampleprovider 6/5/2014 3:20 PM File folder I
) gdal 6,/5/2014 3:20 PM File folder
| grass 6/5/2014 3:20 PM File folder
J gui 6/5/2014 3:20 PM File folder
| images 6/5/2014 3:20 PM File folder -
. lidar 6,/5/2014 3:20 PM File folder
, modeler 6/5/2014 3:20 PM File folder
| otb 6/5/2014 3:20 PM File folder
| outputs 6/5/2014 3:20 PM File folder
| parameters 6/5/2014 3:20 PM File folder
i r 6/5/2014 3:20 PM File folder
lidar Date modified: 6/5/2014 3:20 PM
1 File felder

e Mergei la folderul exercise_datalforestry\lidar\, wunde vei putea gisi fiierul
QGIS_2_2_toolbox.zip. Deschidei-l i extragei-l in folderul 1idar, pentru a-1 inlocui pe cel
pe care tocmai 1-ai ters.

 Daca utilizai o versiune diferita de QGIS, putei vedea mai multe instruciuni de instalare Tn acest tutorial.

Acum trebuie sd instalai LAStools In computerul dvs. Descércai de aici cea mai noud versiune lastools, apoi
extragei coninutul fiierului lastools. zip intr-un folder din sistem, de exemplu, c:\lastools\. Calea
citre folderul 1astools nu poate conine spaii sau caractere speciale.

Note: Citii fiierul LICENSE. txt din interiorul folderului lastools. Unele dintre aceste instrumente LAS
sunt gratuite, pe cand altele nu, acestea necesitdnd liceniere pentru utilizare comerciald i guvernamentald. In

scopuri educaionale sau de evaluare, putei utiliza i testa LAStools oricat de mult dorii.

Plugin-ul i algoritmii cureni sunt de acum instalai Tn computerul dvs., aproape gata de utilizare, fiind nevoie doar
sd configurai cadrul de lucru Processing pentru a incepe utilizarea lor:

* Deschidei un nou proiect in QGIS.
* Setai ETRS89 / ETRS-TM35FIN ca CRS al proiectului.
* Salvai proiectul ca forest_lidar.ggs.
Pentru a seta LAStools in QGIS:
* Mergei la Processing — Options and configuration.
« in dialogul Opiunilor de procesare, mergei la Furnizori i apoi la Instrumente pentru datele LiDAR.
* Bifai Activare.

¢ Pentru Folderul LAStools setai c: \1lastools\ (sau folderul in care ai extras LAStools).
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J"' Processing options E

Search...

Setting Value
-- General
iﬂ Models
=8 Providers
& i GDAL/OGR
F 'y GRASS commands
- |E GeoServer/PostGlS tools
- ol Modeler-enly tools
ﬁ Orfec Teolbox (Image analysis)
-7 qals gecalgerithms
'@' R scripts
& sAGA
TauDEM (hydrologic analysis)
- ¥, Tools for LIDAR data
>R Activate ®

E -

0 O O =

----- R Fusion folder

R L&Stools folder
- |E Scripts

14.8.2 & Follow Along: Calcularea unui DEM, cu ajutorul LAStools

Ai folosit deja bara de instrumente Processing din Lesson: Statistici Spaiale pentru a rula ciiva algoritmi SAGA.
Acum o vei utiliza pentru a rula programele LAStools:

* Deschidei Processing — Toolbox.
« In meniul derulant din partea inferioari, selectai Interfad avansatd.

* Ar trebui sé vedei categoria Instrumentelor pentru datele LiDAR.
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Processing Toolbox

Search...

&

Advanced interface

- Recently used algorithms
- E GDAL/OGR. [32 geoalgorithms]
-y’ GRASS commands [157 geoalgorithms]
- E Geoserver PostGIS tools [3 geoalgorithms]
Models [12 geoalgorithms]
Orfeo Toolbox (Image analysis) [76 geoalgorithms]
- 4 QGIS geoalgorithms [67 geoalgorithms]
- % SAGA [243 geoalgorithms]
B scripts [11 geoalgorithms]
- R Tools for LIDAR. data [55 geoalgorithms]

Simi ified interface
Advanced interface

-

* Extindei-o pentru a vedea instrumentele disponibile, apoi extindei, de asemenea, categoria LAStools

(numdrul de algoritmi poate varia).

* Derulai in jos pand cand gasii algoritmul lasview, apoi facei dublu-clic pentru a-1 deschide.

e Ca i filer Input LAS/LAZ file, navigai la exercise_data\forestry\lidar\ i selectai fiierul

rautjarvi_lidar.laz.
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1 lasview

Parameters

Log Help |

verbose

Mo -

[ ]

input LAS/LAZ file
C:\ggis_forestry'exercise_data\forestry\idarirautjarvi_lidar.laz

)

¢ Clic pe Run

Cancel

- lasdip

- lascolor

- lasduplicate
- lasgrid

- lasground
- lasheight
- lasindex

- lasinfo

- lasmerge
- lasnoise

- lasoverage
- lasoverlap
- |laspredsion
- lasguery

- lassort

- lassplit

- lasthin

- lastile

- lasvalidate
- lasview

- laszip

- shp2las

- txt2las

1 ACkmle Mhimelim—e-

Acum putei vedea datele LIDAR 1n fereastra dialogului Doar un mic vizualizator LAS i LAZ:

] just a little LAS and LAZ viewer

=] felleE=s]

Existd multe alte lucruri pe care le putei efectua in cadrul acestui vizualizator, dar pentru moment trebuie doar sd
facei un clic i sa glisai norul de puncte LiDAR, pentru a vedea cum arata.

Note: Daca dorii sd aflai mai multe detalii cu privire la modul de funcionare al LAStools, putei citi fiierele text

14.8. Lesson: Crearea unui DEM din datele LiDAR
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README corespunzitoare fiecdrui instrument, din folderul C:\lastools\bin\. Tutorialele, aldturi de alte
materiale, sunt disponibile pe pagina web Rapidlasso.

* Inchidei vizualizatorul atunci cand suntei gata.

Crearea unui DEM cu LAStools se poate face in doud etape, mai intai pentru a clasifica norul de puncte in ground
ino ground, iar apoi pentru a calcula DEM-ul folosind numai punctele ground.

* Mergei inapoi la Bara Instrumentelor de Procesare.
¢ Notai Search... box, write lasground.

e Dublu clic pentru a deschide instrumentul lasground, apoi setai-1 aa cum se aratd Tn aceastd imagine:

."'" lasground @
Parameters Log Help |
verbose B
No hd
input LAS/LAZ file
C:\gais_forestry\exercise_data\forestry\idarrautjarvi_lidar.laz I]
horizontal feet
No -
vertical feet
Mo -
airborne LIDAR
fes -
terrain type
wilderness hd
preprocessing
default hd @
[ 0% |
Run Close

* Fiierul de ieire este salvat in acelai folder in care este localizat raut jarvi_lidar.laz, fiind denumit
rautjarvi_lidar_1.las.

Putei sa-1 deschidei cu lasview,
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1 just a little LAS and LAZ viewer =] f=le =

Punctele maro sunt punctele clasificate drept sol, spre deosebire de cele gri care reprezintd restul, astfel, putei face
clic pe litera g pentru a vizualiza numai punctele de la sol, sau litera u pentru a vedea doar punctele neclasificate.
Facei clic pe litera a pentru a vedea toate punctele din nou. Citii fiierul lasview_README. txt pentru mai
multe comenzi. De asemenea, 1n cazul 1n care suntei interesat, acest tutorial despre editarea manuald a punctelor
LiDAR prezinta diverse alte operaii disponibile in cadrul vizualizatorului.

¢ Inchidei iarii vizualizatorul.
* In Processing Toolbox, cdutai 1as2demn.

 Deschidei instrumentul las2dem, apoi setai-1 aa cum se arata in aceastd imagine:
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2 las2dem

Parameters Log Help |

verbose
Mo
input LAS/LAZ file

filter {by return, dassification, flags)

step size [ pixel size
1,000000

Attribute
elevation
Product
actual values
Qutput raster file
C:foois_forestry fexercise_data fforestry fresults frautjarvi_dem. tif

% Open output file after running algorithm

C:\gois_forestry\exercse_data‘forestry\idarrautjarvi_lidar_1.las I]

4

|

Run Close

DEM-ul rezultat este addugat la hartd cu numele generic Output raster file.

Cancel

Note: Instrumentele lasground i las2dem necesitd liceniere. Le putei utiliza chiar i in lipsa licenei, aa cum este

indicat in fiierul licenei, dar vei obine diagonale Tn imaginile rezultate.

14.8.3 ‘i Follow Along: Crearea unui Teren Reliefat

In scopuri de vizualizare, un relief generat de un DEM oferd o mai buna vizualizare a terenului:

* Deschidei Raster — Terrain analysis — Hillshade.

e Ca i Strat de ieire, navigai la exercise_datal\forestry\lidar\

hillshade.tif.

* Lasa restul parametrilor la setdrile implicite.

denumii

374 Chapter 14. Module: O Aplicaie pentru Silvicultura



QGIS Training Manual, Release 2.8

' Hillshade

Elevation layer rautjarvi_dem -
Output layer =stry flidar frautjarvi_hillshade. tif E]
Output format GeoTIFF -
Z factor 1

X Add result to project

Hlurnination
Azimuth (horizontal angle) 300.00 :
Vertical angle 40.00 :

e Selectai ETRS89 / ETRS-TM35FIN caiCRS, atunci cand vi se solicita.

in ciuda liniilor diagonale rdmase in relieful rasterului rezultat, putei vedea Tn mod clar un relief exact al zonei.
Putei vedea chiar i diferite albii sdpate de curgerea apelor prin padure.
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14.8.4 In Conclusion

Folosirea LiDAR pentru a obine un DEM, in special in zonele impadurite, oferd rezultate bune, fard mult efort.
Ai putea folosi, de asemenea, DEM-uri gata derivate din LiDAR sau din alte surse precuam DEM-urile SRTM
cu rezoluie de 9m. Oricum ar fi, le putei utiliza pentru a crea un raster al versanilor umbrii, pentru a-l utiliza in
prezentérile de hari.

14.8.5 What’s Next?

in urmatorul, i ultimul pas din acest modul, vei folosi un raster rezultat i rezultatele inventarului forestier pentru a
crea o prezentare pentru harta rezultatelor.

14.9 Lesson: Prezentarea Harii

in leciile anterioare ai importat, sub forma de proiect GIS, un vechi inventar de padure, l-ai actualizat, ai proiectat
un inventar, ai creat héri pentru munca de teren i ai calculat parametrii padurii folosind masuratorile din teren.

Adesea, pentru a prezenta rezultatele, este importanta crearea de héri, n cadrul unui proiect GIS. O hartd care
prezintd inventarul forestier va facilita inelegerea acestuia dintr-o simpla privire, fard analiza detaliata a cifrelor.
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Scopul acestei lecii: De a crea o hartd care sd prezinte rezultatele inventarerii, folosind ca fundal un raster al
reliefului umbrit.

14.9.1 4 Follow Along: Pregatirea Datelor Harii

Deschidei proiectul QGIS din lecia de calculare a parametrilor, forest_inventory.qgs. Pastrai cel puin
urmdtoarele straturi:

e forest_stands_2012_results.

* basic_map.

* rautjarvi_aerial.

 kbd:lakes (dacd nu il avei, addugai-1 din exercise_data\forestry\ folder).

Vei prezenta pe o hartd volumele medii ale palcurilor de padure. Daca deschidei Tabela de atribute pentru stratul
forest_stands_2012_results, vei vedea valorile NULL in cazul palcurilor fira informaii. Pentru a le
putea include i pe acestea in stilul dvs. ar trebui sd modificai valorile NULL in, de exemplu, —999, tiind ca
numerele negative semnifica faptul cd nu existd date pentru acele poligoane.

Pentru stratul forest_stands_2012_results:
e Deschidei Tabela sa de Atribute i activai editarea.
* Selectati poligoanele cu valoarea NULL.

 Utilizai calculatorul pentru a actualiza valorile din cAmpul MEANVo1 la =999, doar pentru entitdile selec-
tate.

¢ Dezactivai editarea i salvai modificarile.
Acum putei un stil implicit pentru acest strat:
* Mergei la fila Stil tab.

* Clic pe fila Incdrcare Stil.

¢ Selectai folderul forest_stands_2012_results.gml from the
exercise_data\forestry\results\.
* Clic pe OK
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perties - forest_stands_2012_results | Style 5

W Layer rendering

Layer transparency C 1] :
Layer blending mode Hard light +  Feature blending mode Mormal -
* Graduated hd

Column MEANp_vol h B

Symbol . Change... Classes | 7 :

Color ramp -[source] - Invert Mode | Matural Breaks (Jenks) -

Symbal |\Elua ILabeI |
-999,0000 - 0.0000 Nodata
0.0000 - 15.0000 0-15
15.0000 - 25.0000 15-25
25.0000 - 50,0000 25-50
50.0000 - 100.0000 50 - 100
100.0000 - 150.00... 100 - 150
150.0000 - 300.00... 150 - 300

Classify Add dass Delete Delete al Advanced ~

Load Style ... Save As Default Restore Default Style Save Style -

Ok Cancel Apply Help

Harta dvs. va arita in felul urmiétor:
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' QGIS 2.2.0-Valmiera - lidar [E=8(E=R ===
Project Edit View Layer Settings Flugine \Vector Raster Database MMQGIS Processing  Help
DEBRRR HUSpLpoNPOLLL - - B-
q: 8"..| hillshade
@,

%
&
%0

‘\j; -
55
&
(g
[=r=]
b
\P

|There is & plugin update available ||I|| 397,6?8?216 |E|| 1:9,810 e || Render ||I| Y.

14.9.2 & Try Yourself incercai Diferite Moduri de Amestecare

Stilul pe care 1-ai Incércat:
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/1 Layer Properties - forest_stands_2012_results | Style

W Layer rendering

Layer transparency C 1] :
Layer blending mode Hard light +  Feature blending mode Mormal -
€I Labels

* Graduated hd

BB Fields

Column MEANp_vol h B
Symbol . Change... Classes | 7 :

Color ramp -[source] - Invert Mode | Matural Breaks (Jenks) -

Symbal |\Elua ILabeI |
-999,0000 - 0.0000 Nodata
0.0000 - 15.0000 0-15

|n Diagrams 15.0000 - 25.0000 15-25

25.0000 - 50,0000 25-50

50.0000 - 100.0000 50 - 100

100.0000 - 150.00... 100 - 150

150.0000 - 300.00... 150 - 300

@) vewdats

Classify Add dass Delete Delete al Advanced ~

Load Style ... Save As Default Restore Default Style Save Style -

Ok Cancel Apply Help

utilizeazd Iluminarea puternica pentru Modul de imbinare a stratului. Reinei cd diversele moduri aplica
filtre diferite pentru combinarea stratului din fundal cu cel de deasupra, in acest caz rasterul reliefului i stratul
palcurilor forestiere. Putei citi despre aceste moduri Tn Ghidul utilizatorului.

Incercai in diverse moduri i observai diferenele in hartd. Apoi, stabilii unul care va place cel mai mult pentru harta
finala.

14.9.3 “ Try Yourself Folosirea unui ablon de Compozitor pentru Crearea
Harii rezultatelor

Utilizai un ablon pregitit in avans, pentru a prezenta rezultatele. ablonul forest_map.gpt este localizat in
dosarul exercise_data\forestry\results\. Incircai-l, folosind dialogul Proiect — Managerul Com-
poziiilor...
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Create unique print composer title
(tile generated if left empty)

I results I = ]

S

w Mew from template
' Specific B | Add
[arciE'.E_dam,.’Furest’y,.’resultsffurest_map.qpt] |

Open template directory [ user l [ default l

s | [ owtone | [ nemove | [ _renane | [ con

Deschidei compozitorul harii i editai harta finald pentru a obine un rezultat mulumitor.

ablonul hérii pe care 1l utilizai vd va oferi o harta similard cu aceasta:
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RAUTJARVI FOREST
- INVENTORY RESULTS 2012 -

6786500

Stand Results

Stand Volume (m3/ha)

B no data
[JD-15
[ 15-25
[ 25-50
I 50 - 100
B 100 - 150
Bl 150 - 300

6785500

= Results for the whole forest area -

Using Systematic Sample plots Using Stand Sample Plots Averages
Total area: 72.9 Total area: 72.9
Total volume (m3): 9856 Total volume (m3): 13479
Average volume (m3/ha): 135.2 Average volume (m3/ha): 184.9

Salvai proiectul dumneavoastra QGIS ca referind pentru viitor.
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14.9.4 In Conclusion

Prin intermediul acestui modul ai vdzut cum poate fi planificat i prezentat un inventar forestier de bazd in QGIS.
Mult mai multe analize forestiere sunt posibile in varietatea de instrumente pe care le putei accesa, dar sperdm ci
acest manual va oferit un bun punct de plecare pentru a explora noi modalitdi de obinere a rezultatelor dorite.
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CHAPTER 15

Noiuni despre Bazele de date folosind PostgreSQL

Baze de date relaionale sunt o parte importanti a oricdrui sistem GIS. In acest modul, vei invia despre Sistemele
de Gestiune a Bazelor de date Relaionale (RDBMS), utilizand PostgreSQL pentru a crea o noua baza de date in
scopul stocdrii datelor, i vei afla despre alte funcii tipice RDBMS.

15.1 Lesson: Introducere in Baze de date

Inainte de a utiliza PostgreSQL, si ne asiguram de terenul nostru prin acoperirea teoriei generale a bazelor de date.
Nu va fi nevoie sd introducei codul exemplificat; acesta este prezent doar in scopuri ilustrative.

Scopul acestei lecii: De a Tnelege conceptele fundamentale ale bazelor de date.

15.1.1 Ce este o baza de date?

O baza de date consta intr-o colecie organizatd de date, pentru una sau mai multe utilizari, de obicei In forma
digitald. - Wikipedia

Un sistem de management al bazelor de date (DBMS) este format din software care opereaza bazele de date,
oferind depozitare, acces, securitate, backup i alte facilitdi. - Wikipedia

15.1.2 Tabele

in bazele de date tradiionale i in bazele de date tip fiier, o tabeld este un set de elemente de date (valori) care este
organizat utiland un model de coloane verticale (care sunt identificate prin numele lor) i de randuri orizontale. O
tabled are un numadr specificat de coloane, dar poate avea oricate rinduri. Fiecare rand este identificat prin valorile
unui anumit subset de coloane care a fost identificat ca o poteniald cheie. - Wikipedia

id | name | age
e I
1 | Tim | 20
2 | Horst | 88

(2 rows)

in bazele de date SQL, o tabela este, de asemenea, cunoscuti ca relaie.

15.1.3 Coloane / Campuri

O coloani este un set de valori de date avand un anume tip simplu, cite una pentru fiecare rand din tabel. Coloanele
funizeaza structura pe baza cdreia se compune fiecare rand. Termenul de camp este utilizat interschimbabil cu
coloand, dei muli considerd cd este mai corect sa se utilizeze camp (sau valoare a campului) cand este vorba de
elementul care exista la intersecia dintre o coloana i un rand. - Wikipedia
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O coloana:

15.1.4 Inregistrari
O inregistrare reprezintd informaia stocata intr-un rand din tabeld. Fiecare inregistrare va avea cate un cimp pentru
fiecare dintre coloanele tabelei.

2 | Horst | 88 <—-- one record

15.1.5 Tipuri de date

Tipurile de date restring tipurile de informaii care pot fi stocate intr-o coloana. - Tim and Horst
Existd mai multe feluri de tipuri de date. S ne concentrdm pe cele mai comune:

* String - pentru stocarea datelor de tip text, de orice forma

* Integer - pentru a stoca numere intregi

* Integer - pentru a stoca numere zecimale

 Date - pentru a stoca ziua de natere a lui Horst, astfel incat nimeni sd nu o uite

* Boolean - pentru a stoca valori simple true/false

Putei spune cd baza de date va permite sa stocai, de asemenea, nimic intr-un cAmp. Daca Intr-un camp nu se afla
nimic, atunci coninutul cAmpului este menionata ca valoare ‘null’:

insert into person (age) values (40);

select x from person;

Rezultat:
id | name | age
o fo————
1 | Tim | 20
2 | Horst | 88
4 | | 40 <-- null for name
(3 rows)

Putei folosi mai multe tipuri de date - verificai manualul PostgreSQL!

15.1.6 Modelarea unei Baze de Date cu Adrese

Sd folosim un studiu de caz simplu, pentru a vedea cum este construitd o bazd de date. Dorim sd credm o baza de
date cu adrese.
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Try Yourself i

Notai proprietdile care alcdtuiesc o adresa simpld i pe care am dori si le stocdm in baza noastrd de date.

Verificai-va rezultatele

Structura Adresei

Propietdile care descriu o adresd sunt coloanele. Tipul de informaie stocat in fiecare coloana este tipul de date al
acesteia. In seciunea urmitoare vom analiza tabela noastra conceptuald de adrese pentru a vedea cum o putem
inbunatai!

15.1.7 Teoria Bazelor de Date

Procesul de creare a unei baze de date presupune crearea unui model al lumii reale; ludnd concepte din lumea
reald i reprezentandu-le, ca entitii, in baza de date.

15.1.8 Normalizarea
Un concept de bazid al bazelor de date este evitarea duplicarii / redundanei datelor. Procesul elimindrii redundanei
dintr-o bazd de date este numit Normalizare.

Normalizarea este o metoda sistematicd de garantare cd structura bazei de date este potrivitd pentru interogéri de
uz general i nu prezintd anumite caracterisitici - anomalii de inserare, modificare sau tergere - care ar putea duce
la pierderea integritdii datelor. - Wikipedia

Existd diferite tipuri de ‘forme’ de normalizare.
Sa aruncdm o privire la un exemplu simplu:

Table "public.people"

Column | Type | Modifiers
__________ +________________________+_________________________________________
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
\ |
name | character varying(50) |
address | character varying(200) | not null
phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

select x from people;

id | name | address |  phone_no
—_— o o
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duester | 4 Avenue du Roix, Geneva | 072 121 122
(2 rows)

Imaginai-va cd avei muli prieteni cu acelai nume de stradd sau ora. Fiecare dintre aceste date sunt duplicate,
consuma spaiu. Mai rdu, dacd un nume de ora se schimbd, trebuie sd depunei mult efort pentru a actualiza baza de
date.
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15.1.9 Try Yourself i

Reproiectai tabela people de mai sus pentru a reduce duplicarea i pentru a normaliza structura de date.
Putei citi mai multe despre normalizarea bazei de date aici

Verificai-vd rezultatele

15.1.10 Indeci
Un index 1n baza de date este o structurd de date care imbunatiete viteza operaiilor de extragere de date dintr-o
tabeld a bazei de date. - Wikipedia

Imaginai-va ci citii un manual i cdutai explicaia unui concept - i cd manualul nu are index! Va trebui sd Incepei sa
citii de la un capdt prin Intregul manual pand cand gasii informaia de care avei nevoie. Indexul de la sféritul unei
cdri va ajuta sd ajungei direct la pagina cu informaie relevanta:

create index person_name_idx on people (name);

Acum, cautarea numelui va fi mai rapida:

Table "public.people"

Column | Type | Modifiers
,,,,,,,,,, o
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
\ |
name | character varying (50) |
address | character varying(200) | not null
phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"person_name_idx" btree (name)

15.1.11 Secvene

O secvena este un generator de numere unice. Este utilizat in mod normal pentru a creea un identificator unic
pentru o coloand a unei tabele.

In aceste exemplu, id este o secvend - numarul este incrementat la fiecare addugare a unei Tnregistrari in tabela:

id | name | address |  phone_no
—_——t o o
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

15.1.12 Diagrama Relaiilor dintre Entitai

Intr-o bazi de date normalizat3, existi in mod uzual multe relaii (tabele). Diagrama relaiilor Intre entitdi (Diagrama
ER) este utilizatd pentru proiectarea dependenelor logice intre relaii. Sa examindm tabela noastrd ne-normalizata
people utilizata anterior in cadrul leciei:

select x from people;

id | name | address | phone_no
————te —————————————— o
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
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2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122
(2 rows)

Cu puin efort o putem impari in douad tabele, eliminind necesitatea de a repeta numele strizii pentru persoanele
care locuiesc pe aceeai strada:

select » from streets;

id | name
e
1 | Plein Street

(1 row)

i
select x from people;

id | name | house_no | street_id | phone_no
e it fom———————— Fom o
1 | Horst Duster | 4 | 1 | 072 121 122
(1 row)

Putem apoi lega cele doua tabele utilizand ‘keys’ streets.idipeople.streets_id.

Dacid desendm o Diagramd ER pentru aceste doud tabele ar ardta cam aa:

People > Streets

Diagrama ER ne ajutd sd exprimam relaii ‘unul la muli’. In acest caz simbolul sigeatd spune ca pe o stradd pot
locui mai muli oameni.

Try Yourself &
Modelul nostru people are incd nite probleme de normalizare - Incercai si il normalizai in continuare i ilustrai-va
ideile printr-o Diagrama ER.

Verificai-vd rezultatele

15.1.13 Constrangeri, Chei Primare i Chei Externe

O constringere Intr-o baza de date este utilizatd pentru a garanta cd o relaie se potrivete cu viziunea celui care a
modelat baza de date despre cum ar trebui stocate datele. De exemplu o constringere pentru codul potal ar putea
garanta cd numarul trebuie sd se afle intre 10001 9999.

O cheie Primara este compusd din unul sau mai multe cAmpuri care fac o inregistrare unicd. In mod uzual cheia
primard se numete id i este o secvena.

O cheie Externd este utilizatd pentru a face legdtura unei Inregistrdri cu o alta tabeld (folosind cheia primard a
acelui tabel).

In Diagramele ER, legiturile dintre tabele sunt in mod normal bazate pe chei Externe legate de chei Primare.

Daci ne uitdm la exemplul cu persoane, definiia tabelei indica faptul cd coloana de strada este o cheie externd care
trimite la cheia primara din tabela de strizi:

Table "public.people"

Column | Type | Modifiers

15.1. Lesson: Introducere in Baze de date 389



QGIS Training Manual, Release 2.8

+ +
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
| |
| |
| |
| |

name character varying(50)

house_no integer not null
street_id integer not null
phone_no character varying

Indexes:

"people_pkey" PRIMARY KEY, btree (id)
Foreign-key constraints:
"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets(id)

15.1.14 Tranzacii

La addugarea, modificarea sau tergerea datelor intr-o bazd de date, este important ca de fiecare datd baza de data
sd raimand Intr-o stare bund 1n cazul In care ceva nu merge bine. Cele mai multe baze de date pun la dispoziie
o facilitate numita tranzacie. Tranzaciile permit crearea unui moment de revenire la care va putei Intoarce daci
modificdrile bazei de date nu au funcionat conform planului.

Sa consideram un scenariu in care avei un sistem contabil. Trebuie sa transferai fonduri dintr-un cont i si le
addugai in altul. Secvena de pai ar fi:

¢ eliminai R20 din Joe
* addugai R20 la Anne
Daci ceva nu merge bine in cadrul procesului (ex. pand de curent), tranzacia va reveni.

15.1.15 In Conclusion

Bazele de date permit administrarea datelor intr-un mod structurat utilizand structuri de cod simple.

15.1.16 What’s Next?

Acum ca am vazut cum funcioneazd teoretic bazele de date, sd credm o bazd de date noud pentru a implementa
partea teoretica prezentata.

15.2 Lesson: Implementarea Modelului de Date
Acum, cd am acoperit toatd teoria, haidei sd credm o bazd de date noud. Aceastd bazd de date va fi utilizatd in

exerciiile noastre din leciile care vor urma.

Scopul acestei lecii: De a instala soft-ul necesar i de a-1 utiliza la implementarea bazei de date exemplu.

15.2.1 Instalare PostgreSQL

Note: Dei 1n afara scopului acestui document, utilizatorii de Mac pot instala PostgreSQL folosind Homebrew.
Utilizatorii Windows pot folosi instalatorul grafic situat aici: http://www.postgresql.org/download/windows/. Va

rugdm sa reinei cd documentaia presupune ca utilizatorii ruleaza aplicaia QGIS pe Ubuntu.

Pe Ubuntu:

sudo apt-get install postgresgl-9.1

Vei obine un mesaj de genul dsta:
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[sudo] password for ggis:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
postgresgl-client-9.1 postgresgl-client—-common postgresgl-common
Suggested packages:

oidentd ident-server postgresgl-doc-9.1

The following NEW packages will be installed:

postgresgl-9.1 postgresgl-client-9.1 postgresqgl-client-common postgresgl-common
0 upgraded, 4 newly installed, 0 to remove and 5 not upgraded.

Need to get 5,012kB of archives.

After this operation, 19.0MB of additional disk space will be used.
Do you want to continue [Y/n]?

Apdsai Y i Enter apoi ateptai ca descdrcarea i instalarea sd se Incheie.

15.2.2 Ajutor

PostgreSQL are o foarte buna documentaie on-line.

15.2.3 Crearea unui utilizator pentru baza de date

Pe Ubuntu:

Dupa finalizarea instaldrii, executai aceastd comanda pentru a deveni utilizatorul postgres, i pentru a crea un nou
utilizator pentru baza de date:

sudo su — postgres

Introducei parola cand vi se solicitd (avei nevoie de drepturi sudo).

Acum, la promptul utilizatorului postgres, creai utilizatorul pentru baza de date. Asigurai-va cd numele utiliza-
torului este acelai cu cel de autentificare unix: vd va face viaa mult mai uoard, pentru cd postgres va va autentifica
automat atunci cand suntei autentificat ca acel utilizator:

createuser -d -E -i -1 -P -r -s qggis

Introducei o parola cand vi se solicita. Ar trebui sd utilizai o parola diferitd pentru parola contului dumneavoastra.

Ce reprezintd aceste opiuni?

-d, —--createdb role can create new databases

-E, ——encrypted encrypt stored password

-i, ——-inherit role inherits privileges of roles it is a member of (default)
-1, ——-login role can login (default)

-P, ——pwprompt assign a password to new role

-r, ——-createrole role can create new roles

-s, ——superuser role will be superuser

Acum ar trebui sd ieii din consola bash a utilizatorului postgres, tastand:

exit

15.2.4 Verificai noul cont
psgl -1

Ar trebui sd returneze ceva de genul urmator:
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Name | Owner | Encoding | Collation | Ctype |
7777777777 e R S
postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |
templateO | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utf8 |
templatel | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utf8 |
(3 rows)

Tastai g pentru a iei.

15.2.5 Crearea unei baze de date

Comanda createdb este utilizatd pentru a crea o noud bazd de date. Ar trebui si o rulai din linia de comandd a

utilitarului bash:

createdb address -0 ggis

Putei verifica existena noii baze de date, utilizind aceastd comanda:

psqgl -1

Care ar trebui sd returneze ceva de genul urmator:

Name | Owner | Encoding | Collation | Ctype
—————————— B it e At
address | qgis | UTFS8 | en_ZA.utf8 | en_ZA.utf8
postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8
templateO | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utfs8
templatel | postgres | UTFES | en_ZA.utf8 | en_ZA.utfs8
(4 rows)

Tastai g pentru a iei.

=c/postgres: postgres=CTc/postgres
=c/postgres: postgres=CTc/postgres

15.2.6 Pornirea unei sesiuni catre baza de date, din linia de comanda

Vi putei conecta uor la baza de date, procedand astfel:
psgl address

Pentru a iei din mediul bazei de date psql, tastai:

\q

Pentru ajutor 1n utilizarea liniei de comanda, tastai:

\?

Pentru ajutor in utilizarea comenzii SQL, tastai:

\help

Pentru a obine ajutor pentru o anumitd comand4, tastai (de exemplu):

\help create table

Vedei, de asemenea, Fia de indicii Psql - disponibild online aici.

15.2.7 Crearea Tabelelor SQL

Sa addugam nite tabele! Vom folosi Diagrama noastrd ER ca i ghid. Pentru inceput, sd ne conectdm la baza de

adrese:
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psgl address

Pentru a crea tabela st reets:
create table streets (id serial not null primary key, name varchar (50));
serial i varchar sunt tipuri de date. serial i spune lui PostgreSQL sd porneascd o secvena (genera-

tor automat) pentru completarea automatd a id pentru fiecare Inregistrare noud. varchar (50) 1ii spune lui
PostgreSQL si creeze un cAmp de caractere de lungime 50.

Vei remarca faptul ca comanda se termind cu ; - toate comenzile SQL trebuie terminate 1n acest fel. Cand apasai
enter, psql va raporta ceva de genul:

NOTICE: CREATE TABLE will create implicit sequence "streets_id_seqg" for
serial column "streets.id"

NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "streets_pkey"
for table "streets"

CREATE TABLE

Asta inseamnd cd tabelul a fost creeat cu succes, avind cheia primard streets_pkey care folosete
streets.id.

Nota: Daca apdsai enter fard a introduce ;, vei obine un prompt de tipul: address—#. Aceasta deoarece PG
ateaptd sd mai introducei ceva. Introducei ; pentru a executa comanda.

Pentru a vizualiza schema tabelelor dvs., putei proceda astfel:

\d streets

Care ar trebui sd arate ceva de genul urmator:

Table "public.streets"

Column | Type | Modifiers
________ T
id | integer | not null default
| | nextval ('streets_id_seq’ ::regclass)
name | character varying(50) |

Indexes:
"streets_pkey" PRIMARY KEY, btree (id)

Pentru a vizualiza coninutul tabelelor dvs., putei proceda astfel:

select x» from streets;

Care ar trebui sd arate ceva de genul urmator:

id | name

Dupd cum putei vedea, tabela noastrd este vidd, in mod curent.

Try Yourself b

Folosii abordarea de mai sus pentru a crea un tabel denumit people:

Adiugai cadmpuri ca numar de telefon, adresd de acasd, nume etc. (acestea nu sunt toate nume valide: schimbai-le
pentru a deveni valide). Asigurai-va cd 1i addugai tabelului o coloand ID cu acelai tip de date ca i mai sus.

Verificai-va rezultatele
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15.2.8 Crearea Cheilor in SQL

Problema cu soluia noastrd de mai sus este cd baza de date nu tie cd oamenii i strdzile au o relaie logica. Pentru a
exprima aceasta relaie va trebui sd definim o cheie externa care face legdtura cu cheia primara a tabelului de strizi.

People > Streets

Sunt doud moduri de a face asta:
* Addugai cheia dupa crearea tabelului
* Definii cheia la momentul credrii tabelului
Tabelul nostru a fost deja creat, deci sd alegem prima variantd:

alter table people
add constraint people_streets_fk foreign key (street_id) references streets(id);

Asta spune tabelului people ca valoarea campurilor st reet_1id trebuie sa fie o valoare valida id din tabelul
streets.

O forma mai obinuitd de a crea o constrangere este sd o facei la crearea tabelului:

create table people (id serial not null primary key,
name varchar (50),
house_no int not null,
street_id int references streets(id) not null,
phone_no varchar null);

\d people

Dupa addguarea constrangerii, schema noastrd aratd aa:

Table "public.people"

not null
not null

house_no
street_id
phone_no
Indexes:
"people_pkey" PRIMARY KEY, btree (id)
Foreign-key constraints:
"people_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

integer
integer
character varying

Column | Type | Modifiers
___________ T
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
name | character varying(50) |
| |
| |
| |

15.2.9 Crearea de indeci in SQL

Dorim cautéri extrem de rapide dupa numele oamenilor. Pentru a obine asta vom crea un index pentru coloana de
nume din tabelul oamenilor:

create index people_name_idx on people (name);
\d people

Ceea ce produce:
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Table "public.people"

Column | Type | Modifiers
___________ T
id | integer | not null default nextval
| | ("people_id_seq’ ::regclass)

name | character varying(50) |

house_no | integer | not null

street_id | integer | not null

phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

"people_name_idx" btree (name) <—— new index added!

Foreign-key constraints:
"people_streets_fk" FOREIGN KEY (id) REFERENCES streets (id)

15.2.10 tergerea Tabelelor in SQL

Daci dorii sa scapai de un tabel putei folosi comanda drop:

drop table streets;

Note: In exemplul curent, comanda de mai sus nu va funciona. De ce? Vezi

Daci ai utilizat comanda drop table pe tabelul people, s-ar executa cu succes:

drop table people;

Note: Daci ai introdus acea comanda i ai ters tabelul people, ar fi un moment bun sa 1l refacei, deoarece il vei
folosi 1n exerciiile urmatoare.

15.2.11 Cateva cuvinte despre pgAdmin lll

Prezentam comenzile SQL de la promptul psgl pentru cd este un mod foarte util de a invda despre bazele de date.
Cu toate acestea, existd metode mai rapide i mai uoare de a face ce am prezentat. Instalai pgAdmin III i vei putea

A,

crea, terge, modifica etc. tabele utilizdnd operaii ‘point and click’ intr-un GUIL.
Pe Ubuntu, il putei instala aa:

sudo apt-get install pgadmin3

pgAdmin III va fi acoperit mai detaliat in alt modul.

15.2.12 In Conclusion

Al vazut cum si creai o bazd de date complet noud, pornind de la zero.

15.2.13 What’s Next?

In continuare vei inviia cum si folosii DBMS-ul pentru adiguarea datelor.

15.3 Lesson: Adaugarea de date in Model

Modelele pe care le-am creat vor trebui s fie populate de acum cu datele pe care trebuie sd le conind.
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Scopul acestei lecii: De a afla cum se pot insera noi date n baza de date a modelelor.

15.3.1 Inserarea instruciunilor

Cum addugai date Intr-o tabeld? Instruciunea SQL INSERT oferd funcionalitatea necesara:

insert into streets (name) values (’High street’);

Mai multe lucruri de reinut:

* Dupa numele tabelului (streets), vei lista numele coloanelor pe care le vei popula (in acest caz, doar
coloana name).

* Dupai cuvantul cheie values, plasai lista valorilor de camp.
* irurile de caractere ar trebui s fie citate cu ajutorul ghilimelelor simple.

* Reinei ca nu vom introduce o valoare pentru coloana id; acest lucru se datoreaza faptului ca este o secvena,
ea fiind generatd in mod automat.

 Daci setai manual id-ul, pot apdrea probleme grave cu integritatea bazei de date.
Ar trebui sa vedei INSERT 0 1 daci a avut succes.
Putei vedea rezultatul aciunii de inserare, prin selectarea tuturor datelor din tabel:

select » from streets;

Rezultat:

select » from streets;
id | name
S
1 | High street
(1 row)

i
Try Yourself i

Folosii comanda INSERT pentru a adduga o noua strada in tabelul streets.

Verificai-vd rezultatele

15.3.2 Secvenierea Adaugarii Datelor, Conform Constrangerilor

15.3.3 Try Yourself ¥

Incercai s addugai un obiect persoana in tabela people cu urmaitoarele detalii:

Name: Joe Smith
House Number: 55
Street: Main Street
Phone: 072 882 33 21

Note: Reamintim cd, in acest exemplu, am definit numerele de telefon ca iruri de caractere, i nu ca numere
intregi.

In acest moment, ar trebui sd IntAmpinai un raport de eroare, dacd incercai sa facei acest lucru fara a crea mai ntai
o inregistrare pentru Main Street din tabela st reets.

Ar trebui sa renei, de asemenea, ca:
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* Nu putei adduga strada folosind-ui numele
* Nu putei adduga o strada folosind un id, fard a crea mai intai o inregistrare a strizii in tabela strazilor

Amintii-va cd cele doua tabele sunt legate printr-o pereche de chei: primard/externd. Aceasta inseamnd cd nici o
persoand validd nu pot fi creata fara a exista, de asemenea, o inregistrare de strada valida, corespunzatoare.

Folosind cunotinele de mai sus, addugai noua persoana in baza de date.

Verificai-va rezultatele

15.3.4 Selectarea datelor

V-am aratat deja sintaxa pentru selectarea inregistririlor. S ne uitam la alte cateva exemple:
select name from streets;
select » from streets;

select * from streets where name=’'Main Road’;

In sesiunile ulterioare vom intra in mai multe detalii cu privire la modul de selectare i de filtrare a datelor.

15.3.5 Actualizarea datelor
Ce se Intampld dacd dorii sd efectuai o schimbare a unor date existente? De exemplu, un nume de stradd este
schimbat:

update streets set name='New Main Road’ where name=’'Main Road’;

Fii foarte ateni la folosirea acestor declaraii de actualizare - Tn cazul in care mai mult de o inregistrare se potrivete
clauzei WHERE, toate vor fi actualizate!

O soluie mai buni este de a folosi cheia primard a tabelului, pentru a referenia inregistrarea care trebuie sa fie
schimbata:

update streets set name='New Main Road’ where id=2;

Ar trebui si returneze UPDATE 1.

Note: Criteriile instruciunii WHERE sunt sensibile la majuscule, astfel Main Road nu este similar cu Main
road

15.3.6 Stergere Data

Pentru a terge un obiect dintr-un tabel, folosii comanda DELETE:

delete from people where name = ’'Joe Smith’;

Sd ne uitdm la tabela noastrd de personal acum:

address=# select x from people;

id | name | house_no | street_id | phone_no
————pm————— fom o ——— o ——
(0 rows)
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15.3.7 Try Yourself v

Folosi abilitdile pe care le-ai invaat, pentru a adauga noi prieteni in baza de date:

name | house_no | street_id | phone_no
77777777777777777 e
Joe Bloggs | 3 2 | 072 887 23 45
Jane Smith | 55 | 3 | 072 837 33 35
Roger Jones | 33 | 1 | 072 832 31 38
Sally Norman | 83 | 1 | 072 932 31 32

15.3.8 In Conclusion

Acum tii cum sa addugai date noi modelelor existente, pe care le-ai creat anterior. Amintii-va cd, daca dorii s
addugai noi tipuri de date, poate dorii sd modificai i/sau sa creai noi modele, care sa conind aceste date.

15.3.9 What’s Next?

Acum, cd ai addugat citeva date, vei invda cum sa folosii interogdrile, pentru a accesa aceste date in diferite
moduri.

15.4 Lesson: Interogari

Cand scriei o comandd SELECT . .. interogai baza de date pentru informaii.

Scopul acestei lecii: De a afla cum sa creai interogari, care vor returna informaii utile.

Note: Daci nu ai ficut asta in lecia precedentd, addugai urmatoarele obiecte persoand in tabela people. Dacd
primii erori legate de constringerile de cheie externd, va trebui sa addugai mai intii obiectul ‘Main Road’ in tabela

de strazi.

insert into people (name,house_no, street_id, phone_no)
values (’Joe Bloggs’,3,2,’072 887 23 45');
insert into people (name,house_no, street_id, phone_no)
values (’Jane Smith’,55,3,’072 837 33 357);
insert into people (name,house_no, street_id, phone_no)
values (’Roger Jones’,33,1,7072 832 31 38’);
insert into people (name,house_no, street_id, phone_no)
values (’Sally Norman’,83,1,’072 932 31 32');

15.4.1 Ordonarea Rezultatelor

Haidei sd obinem o listd de persoane ordonate dupd numerele caselor lor:

select name, house_no from people order by house_no;

Rezultat:
name | house_no
,,,,,,,,,,,,,, b
Joe Bloggs | 3
Roger Jones | 33
Jane Smith | 55
Sally Norman | 83

(4 rows)
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Putei sorta rezultatele dupa valorile a mai mult de o coloana:

select name, house_no from people order by name, house_no;

Rezultat:
name | house_no
,,,,,,,,,,,,,, o
Jane Smith | 55
Joe Bloggs | 3
Roger Jones | 33
Sally Norman | 83

(4 rows)

15.4.2 Filtrare

Foarte des nu vei vedea fiecare Tnregistrare din baza de date - in mod special existd mii de inregistrdri i suntei
interesat doar de una sau doua.

Iatd un exemplu de filtru numeric care intoarce doar obiecte ale carui house_no este mai mic de 50:

select name, house_no from people where house_no < 50;

name | house_no
,,,,,,,,,,,,, IS
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

Putei combina filtre (definite utilizdnd clauza WHERE) cu sortare (definita folosind clauza ORDER BY):

select name, house_no from people where house_no < 50 order by house_no;

name | house_no
_____________ +__________
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

Putei filtra, de asemenea, pe baza datelor de text:

select name, house_no from people where name like ’%s%’;

name | house_no
_____________ e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

Am folosit clauza LIKE pentru a gési toate numele care conin un s. De remarcat cd aceasta interogare ine cont
de capitalizare, deci inregistrarea Sally Norman nu a fost Intoarsa.

Daci dorii sd cdutai un ir de caractere indiferent de capitalizare, putei executa on interogare care nu ine cont de
capitalizare folosind clauza ILIKE:

select name, house_no from people where name ilike ’%r%’;

name | house_no
______________ b
Roger Jones | 33
Sally Norman | 83

(2 rows)

Acea interogare a returnat fiecare obiect people cu un r sau un R inclus in nume.
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15.4.3 imbinari

Dar daca dorii sa vedei detaliile persoanei i numele strazii in loc de ID-ul acesteia? Pentru a face asta, trebuie sa
legai cele doud tabele intr-o singura intergogare. Sd vedem un exemplu:

select people.name, house_no, streets.name
from people, streets
where people.street_id=streets.id;

Note: Cu legaturi, vei spune intotdeauna din ce tabele se extrage informaia, In aceest caz persoane i strizi. De
asemenea va trebui sd precizai care chei trebuie sd corespundd (cheia externd i cheia primard). Dacd nu facei

aceastd precizare, vei obine o listd cu toate combinaiile posibile de persoane i strdzi, dar nu vei putea ti de fapt
cine pe ce strada locuiete!

Aa ar trebui sd arate rezultatul SQL corect:

name | house_no | name
______________ o
Joe Bloggs | 3 | Low Street
Roger Jones | 33 | High street
Sally Norman | 83 | High street
Jane Smith | 55 | Main Road

(4 rows)

Vom reveni la legaturi cdnd vom creea interogari mai complexe in continuare. Pentru moment reinei cd permit o
metodd simpla de a combina informaii din doud sau mai multe tabele.

15.4.4 Sub-Selectarea

Sub-seleciile permit selectarea obiectelor dintr-un tabel, pe baza datelor dintr-un alt tabel de care este legat printr-o
relaie la cheia sa externd. In cazul nostru, dorim sd gdsim persoanele care locuiesc pe o anumita strada.

In primul rand, si facem un pic de reglare a datelor noastre:

insert into streets (name) values (’QGIS Road’);
insert into streets (name) values (' OGR Corner’);
insert into streets (name) values (’Goodle Square’);
update people set street_id = 2 where id=2;

update people set street_id = 3 where id=3;

Haidei sd aruncdm o privire rapidd la datele noastre, in urma modificdrilor: putem refolosi interogarea de la
seciunea anterioard:

select people.name, house_no, streets.name
from people, streets
where people.street_id=streets.id;

Rezultat:
name house_no name
Roger Jones 33 High street

Sally Norman 83 High street
Jane Smith 55 Main Road
Joe Bloggs 3 Low Street
(4 rows)

Acum, vom efectua o sub-selecie asupra acestor date. Vrem sd prezentim doar persoanele care locuiesc in
street_id numbdrul 1:
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select people.name
from people, (
select =
from streets
where id=1
) as streets_subset
where people.street_id = streets_subset.id;

Rezultat:

Roger Jones
Sally Norman
(2 rows)

Dei acesta este un exemplu foarte simplu i inutil pentru seturile de date restranse, el ilustreazd utilitatea i importana
sub-seleciilor in cazul interogérilor efectuate asupra seturilor de date mari i complexe.

15.4.5 Agregarea imbinarilor

Una dintre cele mai puternice caracteristici ale unei baze de date o reprezintd capacitatea sa de a sintetiza datele
din tabelele pe care le conine. Aceste sinteze sunt numite interogéari agregate. latd este un exemplu tipic, care ne
spune cat de multe obiecte de tipul om sunt in tabela de personal:

select count (x) from people;

Rezultat:

Daca dorim un rezumat dupa numele strizii, putem proceda astfel:

select count (name), street_id
from people
group by street_id;

Rezultat:
count | street_id
_______ e
2 1
1 3
1| 2
(3 rows)

Note: Pentru cd nu am folosit clauza ORDER BY, ordinea rezultatelor dvs. ar putea sd nu se potriveasca ce ceea
ce este prezentat aici.

Try Yourself v

Rezumai persoanele dupa numele strazii i afiai numele reale ale strdzilor in loc de street_ids.

Verificai-vd rezultatele
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15.4.6 In Conclusion

Al vdzut cum se utilizeazd interogdrile pentru a returna datele din baza de date intr-un mod care permite extragerea
de informaii utile.

15.4.7 What’s Next?

Mai departe vei vedea cum sd creai vizualizari, pornind de la interogdrile scrise.

15.5 Vederile Lesson:

De fiecare datd cand scriei o interogare, cheltuii o mulime de timp i efort pentru a o formula. Cu ajutorul vederilor,
putei salva definiia unei interogdri SQL intr-o ‘tabeld virtuald’ reutilizabila.

Scopul acestei lecii: De a salva o interogare sub forma de vedere.

15.5.1 Crearea unei Vederi

Putei trata o vedere la fel ca pe o tabeld, insa datele sale provin dintr-o interogare. Haidei sd efectuam o vedere
simpld, bazatd pe cele de mai sus:

create view roads_count_v as
select count (people.name), streets.name
from people, streets where people.street_id=streets.id
group by people.street_id, streets.name;

Dupad cum se poate vedea, singura schimbare este crearea vederii roads_count_v ca parte deinceput
. Acum, putem selecta datele din aceastd vedere:

select » from roads_count_v;

Rezultat:
count | name
_______ o
1 | Main Road
2 | High street
1 | Low Street
(3 rows)

15.5.2 Modificarea unei Vederi

O vedere nu este fixd, i nu conine ‘date reale’. Aceasta inseamnd cd o putei schimba cu uurind, fard nici un impact
asupra datelor din baza de date:

CREATE OR REPLACE VIEW roads_count_v AS
SELECT count (people.name), streets.name
FROM people, streets WHERE people.street_id=streets.id
GROUP BY people.street_id, streets.name
ORDER BY streets.name;

(Acest exemplu demonstreazd, de asemenea, ca cea mai bund practicd este de a folosi MAJUSCULE pentru toate
cuvintele cheie SQL.)

Vei vedea cd am addugat o clauzd ORDER BY, astfel incat randurile din vederea noastra sa fie frumos sortate:
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select x from roads_count_v;

|
+
2 | High street
|
I
)

1 Low Street
1 Main Road
(3 rows

15.5.3 Eliminarea unei Vederi

Dacid nu mai avei nevoie de vedere, o putei terge astfel:

drop view roads_count_v;

15.5.4 In Conclusion

Vederile constau in salvarea unei interogdri, urmatd de accesarea rezultatelor acesteia similar ca i in cazul tabelelor.

15.5.5 What’s Next?

Uneori, atunci cand are loc o schimbare asupra datelor, vei dori ca modificarile sd aiba efecte 1n altd parte din baza
de date. Urmiitoarea lecie vi aratd cum sa facei acest lucru.

15.6 Regulile Lesson:

Regulile permit “arborelui de interogare” rescrierea interogarilor primite. O utilizare comuna o reprezinta imple-
mentarea vederilor, inclusiv a celor actualizabile. - Wikipedia

Scopul acestei lecii: De a afla cum se pot crea noi reguli pentru baza de date.

15.6.1 Vederi materializate (Vederi bazate pe reguli)

Presupunem cd dorii sd inregistrai fiecare schimbare de numdr_de_telefon 1n tabelul jurnaul_personalului. Astfel,
vei configura un tabel nou:

create table people_log (name text, time timestamp default NOW());

In etapa urmitoare, creai o reguld care inregistreazi fiecare schimbare de numir_de_telefon in tabelul jur-
naul_personalului:

create rule people_log as on update to people
where NEW.phone_no <> OLD.phone_no
do insert into people_log values (OLD.name);

Pentru a funcionarea regulii, haidei sd modificdm un numar de telefon:

update people set phone_no = 082 555 1234’ where id = 2;

Verificai ca tabela people a fost actualizata corect:

select x from people where id=2;
id | name | house_no | street_id | phone_no

2 | Joe Bloggs | 3 2 | 082 555 1234
(1 row)

15.6. Regulile Lesson: 403



QGIS Training Manual, Release 2.8

Acum, datoritd regulii create, tabela people_log va ardta astfel:

select x from people_log;

name | time
,,,,,,,,,,,, o
Joe Bloggs | 2014-01-11 14:15:11.953141
(1 row)

Note: Valoarea cimpului t ime va depinde de data i ora curente.

15.6.2 In Conclusion

Reguli va permit addugarea sau modificarea automata a datelor din baza de date, pentru a reflecta modificdrile din
alte pari ale bazei de date.

15.6.3 What’s Next?

Modulul urmétor va va introduce in Baza de Date Spaiale cu ajutorul PostGIS, care ia aceste conceptele bazelor
de date i le aplicd datelor GIS.
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CHAPTER 16

Module: Noiuni despre Bazele de date folosind PostgreSQL

Bazele de date Spaiale permit depozitarea geometriilor inregistririlor din interiorul unei baze de date, precum i
furnizarea de funcionalitate pentru interogarea i recuperarea inregistririlor, utilizind aceste geometrii. In acest
modul vom folosi PostGIS, o extensie a PostgreSQL, pentru a afla cum sd setai o bazd de date spaiale, cum
sd importai datele dintr-un fiier shape in baza de date, i cum si facei uz de funciile geografice pe care le oferd
PostGIS.

In timp ce trecei prin aceasti seciune, poate dorii si efectuai o copie a Foii de lucru PostGIS pusi la dispoziie de
Grupul de lucru in GIS din Boston. O altd resursd utild este Documentaia online pentru PostGIS

Sunt disponibile, de asemenea, mai multe tutoriale ample cu privire la PostGIS i Bazele de date Spaiale, de la
Boundless Geo:

¢ Introducere in PostGIS
e Sfaturi i trucuri despre Bazele de date Spaiale

Parcurgei i PostGIS online.

16.1 Lesson: Instalare PostGIS

Instaland funciile PostGIS vom putea accesa funciile spaiale din interiorul PostgreSQL.

Scopul acestei lecii: De a instala funciile spaiale, i pentru scurte demonstraii a aplicérii lor.

Note: Vom utiliza PostGIS versiunea 2.1 in acest exerciiu. Instalarea i configurarea bazei de date sunt diferite
pentru versiuni mai vechi, dar restul acestui material din acest modul va fi, In continuare, funcional. Consultai

documentaia pentru platforma dvs, pentru asistena referitoare la instalarea i configurarea bazei de date.

16.1.1 Instalarea sub Ubuntu

PostGIS este uor de instalat din apt.

$ sudo apt-get install postgis
$ sudo apt-get install postgresqgl-9.l-postgis

intr-adevér, este atat de uor ...

Note: In funcie de versiunea de Ubuntu pe care o utilizai, i de depozitele pe care le-ai configurat, aceste
comenzi vor instala PostGIS 1.5, sau 2.x. Putei gdsi versiunea instalatd prin folosirea unei interogdri select

PostGIS_full_version () ; in psql sau intr-un alt instrument.

Pentru a instala cea mai recentd versiune a PostGIS, putei folosi urmétoarele comenzi.
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sudo apt—-add-repository ppa:sharpie/for-science
sudo apt-add-repository ppa:sharpie/postgis-nightly
sudo apt-get update

sudo apt—-get install postgresqgl-9.l-postgis—nightly

v W

16.1.2 Instalare sub Windows

Instalarea pe Windows este un pic mai complicatd, dar nu este chiar dificila. Reinei ca trebuie sa fii online pentru
a instala pachetul PostGIS.

Mai intéi, vizitai pagina de descarcare.

Apoi urmai acest ghid.

Mai multe informaii despre instalarea pe Windows pot fi gasite pe Site-ulPostGIS.

16.1.3 Instalarea pe Alte Platforme

Descarcarea PostGIS de pe site-ul are informaii despre instalarea pe alte platforme, incluzand MacOSX i alte
distribuii Linux

16.1.4 Configurarea Bazei de Date pentru a utiliza PostGIS

Dupa ce PostGIS este instalat, va trebui sd configurai baza de date pentru a utiliza extensiile. Dacd ai instalat
versiunea PostGIS > 2.0, aceasta este la fel de simplu ca i execuia urmitoarei comenzi in psql, folosind baza de
date de adrese din exerciiul nostru anterior.

$ psgl -d address -c "CREATE EXTENSION postgis;"

Note: Dacd utilizai PostGIS 1.5 i o versiune de PostgreSQL mai micd decat 9.1, va trebui sd urmai un set
diferit de pai de instalare a extensiilor PostGIS pentru baza de date. Va rugdm sa consultai Documentaia PostGIS

pentru instruciuni privind modul de efectuare a acestui lucru. Existd, de asemenea, unele instruciuni in versiunea
anterioara din acest manual.

16.1.5 Funciile PostGIS instalate

PostGIS poate fi considerat ca o colecie de funcii din baza de date, care extind capabilitdile de baza ale Post-
greSQL, astfel incat sd poatddatelor spaiale. Prin ‘a face fad’, inelegem stocarea, preluarea, interogarea i manipu-
larea. Pentru a face acest lucru, sunt instalate o serie de funcii in baza de date.

Baza noastra de date PostgreSQL, cu adrese este de acum geospaiala, datoritd PostGIS. Vom intra in detalii in
seciunile urmatoare, dar pentru inceput vom efectua un mic exerciiu. Sa presupunem céd vrem sd credm un punct
pornind de la un text. Mai Intdi folosim comanda psql pentru a gasi funciile referitoare la punct. Daca nu v-ai
conectat deja la baze de date adrese, facei acest lucru acum. Apoi rulai:

\df xpoint=

Aceasta este comanda pe care o cidutdm: st_pointfromtext. Pentru a parcurge lista, utilizai sdgeata Tndrep-
tatd 1n jos, apoi apdsai g pentru a reveni la consola psql.

Incercai si rulai aceasta comanda:

select st_pointfromtext (POINT(1 1)");

Rezultat:
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st_pointfromtext

0101000000000000000000F03F000000000000F0O3F
(1 row)

Trei lucruri de reinut:
e Am definit un punct la poziia 1,1 (EPSG:4326 se presupune), folosind POINT (1 1),
* Am rulat o instruciune SQL, dar nu pe orice tabeld, doar pe datele introduse din promptul SQL,
¢ Randul rezultat nu prea are sens.

Randul rezultat se afld 1n formatul OGC denumit ‘Well Known Binary’ (WKB). Vom analiza 1n detaliu acest
format in seciunea urmatoare.

Pentru a obine rezultatele inapoi, sub forma de text, putem face o scanare rapida prin lista funciilor pentru ceva
care poate returna text:

\df *text

Interogarea pe care o cdutdm acum este st_astext. Sd o combindm cu interogarea anterioara:

select st_astext (st_pointfromtext ("POINT(1 1)'));

Rezultat:

st_astext

POINT (1 1)
(1 row)

Here, we entered the string POINT (1, 1), turned it into a point using st_pointfromtext (), and turned it
back into a human-readable form with st_astext (), which gave us back our original string.

Un ultim exemplu, inainte de a intra cu adevérat in detaliile de utilizare PostGIS:

select st_astext (st_buffer (st_pointfromtext ('POINT(1 1)"),1.0));

Care este rezultatul acestuia? S-a creat un tampon de 1 grad in jurul punctului nostru, i s-a returnat un rezultat sub
forma de text.

16.1.6 Sistemele de Referina Spaiala

in plus fad de funciile PostGIS, extensia conine o colecie cu definiii ale sistemelor de referind spaiald (SRS), aa
cum au fost stabilite de citre European Petroleum Survey Group (EPSG). Acestea sunt utilizate pentru operaiuni
de conversie a sistemelor de coordonate de referind (CRS).

Putem inspecta aceste definiii SRS din baza noastrad de date, pe mdsura ce acestea sunt stocate in tabelele normale
ale bazei de date.

In primul rand, sd ne uitdm la schema din tabel, introducind urmédtoarea comanda n fereastra psql:

\d spatial_ref_sys

Rezultatul ar trebui sa fie acesta:

Table "public.spatial_ref_ sys"

Column | Type | Modifiers
___________ T
srid | integer | not null
auth_name | character varying(256) |
auth_srid | integer |
srtext | character varying(2048) |
projdtext | character varying(2048) |

16.1. Lesson: Instalare PostGIS 407



QGIS Training Manual, Release 2.8

Indexes:
"spatial_ref_ sys_pkey" PRIMARY KEY, btree (srid)

Putei utiliza interogari SQL standard (aa cum am inviat din seciunile introductive), pentru a vizualiza i manipula
acest tabel - totui, actualizarea sau tergerea inregistrérilor nu reprezinta o idee bund daca nu tii ce facei.

One SRID you may be interested in is EPSG:4326 - the geographic / lat lon reference system using the WGS 84
ellipsoid. Let’s take a look at it:

select * from spatial_ref_sys where srid=4326;

Rezultat:

srid | 4326
auth_name | EPSG
auth_srid | 4326
srtext | GEOGCS["WGS 84",DATUM["WGS_1984", SPHEROID["WGS
84",6378137,298.257223563, AUTHORITY ["EPSG","7030"]], TOWGS84 [0,
0,0,0,0,0,0],AUTHORITY["EPSG","6326"]],PRIMEM["Greenwich", 0,
AUTHORITY["EPSG","8901"]],UNIT["degree",0.01745329251994328,
AUTHORITY["EPSG","9122"]],AUTHORITY["EPSG","4326"]]

projdtext | +proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs

The srtext is the projection definition in well known text (you may recognise this from .prj files in your shapefile
collection).

16.1.7 In Conclusion

Acum avei funciile PostGIS instalate in copia dvs. de PostgreSQL. Astfel, vei putea sa facei uz de funciile spaiale
extinse ale PostGIS.

16.1.8 What’s Next?

Mai departe, vei invda cum se reprezintd entitdile spaiale intr-o baza de date.

voam

16.2 Lesson: Modelul Entitaii Simple

How can we store and represent geographic features in a database? In this lesson we’ll cover one approach, the
Simple Feature Model as defined by the OGC.

Scopul acestei lecii: De a afla ce este Modelul SFS i cum sa-1 folosii.

16.2.1 Ce este OGC

Open Geospatial Consortium (OGC), o organizaie internaionald de voluntariat, dedicata stabilirii unor standarde,
infiinatd tn 1994. In OGC, mai mult de 370+ organizaii comerciale, guvernamentale, non-profit i de cercetare la
nivel mondial, colaboreazd intr-un proces consensual deschis, Incurajand dezvoltarea i implementarea standardelor
pentru coninut i servicii geospaiale, prelucrarea i schimbul de date GIS. - Wikipedia

16.2.2 Ce este Modelul SFS

The Simple Feature for SQL (SFS) Model is a non-topological way to store geospatial data in a database and
defines functions for accessing, operating, and constructing these data.
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Modelul definete date geospaiale din tipurile Point, Linestring, i Polygon (i agregéri ale acestora in obiecte Multi).

Pentru mai multe informaii, aruncai o privire la standardul Entitaii OGC simple pentru SQL.

16.2.3 Adaugai un camp geometric la tabela

Haidei sd addugam un camp de tip punct in tabela noastra de personal:

alter table people add column the_geom geometry;

16.2.4 Adaugai o constrangere bazata pe tipul geometriei
You will notice that the geometry field type does not implicitly specify what zype of geometry for the field - for
that we need a constraint:

alter table people
add constraint people_geom_point_chk
check (st_geometrytype (the_geom) = ’ST_Point’::text OR the_geom IS NULL);

Aceasta adaugd o constrangere la tabeld, astfel incat ea va accepta doar o geometrie de tip punct sau o valoare
nuld.

16.2.5 Try Yourself 0}

Create a new table called cities and give it some appropriate columns, including a geometry field for storing
polygons (the city boundaries). Make sure it has a constraint enforcing geometries to be polygons.

Verificai-va rezultatele

16.2.6 Popularea tabelei geometry_columns

In acest moment, ar trebui, de asemenea, sd addugai o intrare in tabela geometry_columns:

insert into geometry_columns values
("","public’,’people’,’the_geom’,2,4326, " POINT’);
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Why? geometry_columns is used by certain applications to be aware of which tables in the database contain
geometry data.

Note: Dacd instruciunea INSERT de mai sus produce o eroare, rulai mai intdi aceasta interogare:
select x from geometry_columns;
If the column :kbd:‘f_table_name' contains the value :kbd: ‘people‘', then

this table has already been registered and you don’t need to do anything
more.

Valoarea 2 se referd la numérul dimensiunilor; in acest caz, doua: x1iy.

The value 4326 refers to the projection we are using; in this case, WGS 84, which is referred to by the number
4326 (refer to the earlier discussion about the EPSG).

.
Try Yourself i

Adaugai o intrare geometry_columns adecvatd pentru noul strat al oraelor

Verificai-va rezultatele

16.2.7 Adaugai o inregistare geometrica la tabela, utilizand SQL

Acum, ca tabelele noastre sunt geo-activate, putem stoca geometrii in ele:

insert into people (name,house_no, street_id, phone_no, the_geom)
values ('Fault Towers’,
34,
3’
072 812 31 28',
"SRID=4326;POINT (33 -33)');

Note: In the new entry above, you will need to specify which projection (SRID) you want to use. This is because
you entered the geometry of the new point using a plain string of text, which does not automatically add the correct

projection information. Obviously, the new point needs to use the same SRID as the data-set it is being added to,
so you need to specify it.

If at this point you were using a graphical interface, for example, specifying the projection for each point would
be automatic. In other words, you usually won’t need to worry about using the correct projection for every point
you want to add if you’ve already specified it for that data-set, as we did earlier.

Now is probably a good time to open QGIS and try to view your people table. Also, we should try editing /
adding / deleting records and then performing select queries in the database to see how the data has changed.

Pentru a incdrca un strat PostGIS in QGIS, utilizai opiunea de meniu Layer — Add PostGIS Layers sau butonul
corespunzdtor din bara de instrumente:

2

Se va deschide acest dialog:
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‘)

[Cnnneci][Naw][ Edii][ Delete ] [Lnad][Sﬂve]

| Schema v | Table | Column | Data Type | Spatial Type | SRID

Also list tables with no geometry
Search options

(BHelpl | Add | | SefFilter |

Clic pe butonul New pentru a deschide acest dialog:
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Bk SSL mode [ disable

Username |

Password |

| | Save Username

| | Save Password Test Connect

[ | Only look in the layer registries

[ | Don't resolve type of unrestricted columns (GEOMETRY)

[ | Only look in the 'public’ schema
Us
=1 [ | Also list tables with no geometry

| | Use estimated table metadata
Help

~ Help

Apoi definii o noud conexiune, de exemplu.:

Name: myPG
Service:

Host: localhost
Port: 5432
Database: address
User:

Password:

To see whether QGIS has found the address database and that your username and password are correct, click
Test Connect. If it works, check the boxes next to Save Username and Save Password. Then click OK to create
this connection.
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Inapoi in dialogul Add PostGIS Layers, facei clic pe Connect, apoi adiugai straturile pentru proiectul dumneav-
oastra, ca de obicei.

Try Yourself b

Formulai o interogare care aratd numele unei persoane, numele strdzii i poziia (din coloana the_geom) sub forma
de text simplu.

Verificai-vd rezultatele

16.2.8 In Conclusion

Ai vazut cum sd addugai obiecte spaiale in baza de date, i cum si le putei viziona in aplicaia GIS.

16.2.9 What’s Next?

Mai departe, vei vedea cum se importd i se exportd datele in/din baza de date.

16.3 Lesson: Importul i Exportul

Of course, a database with no easy way to migrate data into it and out of it would not be of much use. Fortunately,
there are a number of tools that will let you easily move data into and out of PostGIS.

16.3.1 shp2pgsql
shp2pgsql is a commandline tool to import ESRI shapefiles to the database. Under Unix, you can use the following
command for importing a new PostGIS table:

shp2pgsgl -s <SRID> -c -D -I <path to shapefile> <schema>.<table> | \
psgl —-d <databasename> -h <hostname> -U <username>

Sub Windows, procesul de import trebuie efectuat in doud etape:

shp2pgsgl -s <SRID> -c -D -I <path to shapefile> <schema>.<table> > import.sqgl
psgl psgl -d <databasename> -h <hostname> -U <username> -f import.sqgl

Este posibil sd intalnii aceastd eroare:

ERROR: operator class "gist_geometry_ops" does not exist for access method
mw 3 n
gilst

This is a known issue regarding the creation in situ of a spatial index for the data you’re importing. To avoid the
error, exclude the —I parameter. This will mean that no spatial index is being created directly, and you’ll need to
create it in the database after the data have been imported. (The creation of a spatial index will be covered in the
next lesson.)

16.3.2 pgsql2shp
pgsql2shp este un instrument pentru linia de comanda, dedicat exportdrii tabelelor PostGIS, a Vederilor a In-
terogdrilor SQL selectate. Pentru a face acest lucru Tn Unix:

pgsgl2shp -f <path to new shapefile> —-g <geometry column name> \
-h <hostname> -U <username> <databasename> <table | view>
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Pentru a exporta datele folosii o interogare:

pgsgl2shp —-f <path to new shapefile> —-g <geometry column name> \
-h <hostname> -U <username> "<query>"

16.3.3 ogr2ogr

ogr2ogr is a very powerful tool to convert data into and from postgis to many data formats. ogr2ogr is part of the
GDAL/OGR Software and has to be installed separately. To export a table from PostGIS to GML, you can use
this command:

ogr2ogr —-f GML export.gml PG:’dbname=<databasename> user=<username>
host=<hostname>’ <Name of PostGIS-Table>

16.3.4 SPIT

SPIT este un plugin QGIS care este livrat cu o datd cu QGIS. Putei folosi SPIT pentru a incérca fiierele shape
ESRI in PostGIS.

O dati ce ai addugat plugin-ul SPIT prin intermediul Managerului de Plugin-uri, cdutai acest buton:

rl:'..l

Clicking on it or selecting Database —> Spit —> Import Shapefiles to PostgreSQL from the menu will give you the
SPIT dialog:

000 SPIT - Shapefile to PostGIS Import Tool
PostgreSQL connections

Connect | New Edit Remove

Import options and shapefile list

Geometry column name  the_geom [ Use default geometry column name
SRID -1 * | (¥ Use default SRID
Primary key column name |gid |
Global schema ( )
File Name Feature Class Features DB Relation Mame Schema
| Add || Remove || RemowveAll |
[ Help | | Cancel | [ OK |

g
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You can add shapefiles to the database by clicking the Add button, which will give you a file browser window.

16.3.5 DB Manager

You may have noticed another option in the Database menu labeled DB Manager. This is a new tool in QGIS
2.0 that provides a unified interface for interacting with spatial databases including PostGIS. It also allows you to
import and export from databases to other formats. Since the next module is largely devoted to using this tool, we
will only briefly mention it here.

16.3.6 In Conclusion

Importing and exporting data to and from the database can be done in many various ways. Especially when using
disparate data sources, you will probably use these functions (or others like them) on a regular basis.

16.3.7 What’s Next?

Apoi, vom vedea cum se interogheaza datele pe care le-am creat mai inainte.

16.4 Lesson: Interogari Spatiale

Interogdrile spaiale nu sunt diferite de alte interogari de baze de date. Putei utiliza coloana de geometrie la fel
ca pe orice altd coloand de baze de date. O datd cu instalarea PostGIS in baza noastrd de date, avem la dispoziie
funcii suplimentare pentru a interoga baza de date.

Scopul acestei lecii: De a afla cum sunt implementate funciile spaiale similare cu funciile non-spaiale “normale”.

16.4.1 Operatori Spatiali

Céand dorii s tii care puncte se afld la o distana de 2 grade faa de un punct (X,Y), putei proceda astfel cu:

select =
from people
where st_distance (the_geom,’ SRID=4326;POINT (33 -34)’) < 2;

Rezultat:
id | name | house_no | street_id | phone_no | the_geom
B fom o —— o o
6 | Fault Towers | 34 | 3 ] 072 812 31 28 | 01010008040C0
(1 row)

Note: Valoarea the_geom de mai sus a fost trunchiatd datorita spaierii de pe aceastd pagind. In cazul 1n care
dorii sd vedei punctul in coordonate clare, incercai ceva similar cu ceea ce ai efectuat in seciunea “Vizualizeaza

un punct sub forma WKT”, de mai sus.

De unde tim cd interogarea de mai sus returneazd toate punctele incluse in cadrul a 2 grade? De ce nu 2 metri?
Sau oricare altd unitate?

Verificai-vd rezultatele
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16.4.2 Indeci Spaiali

De asemenea, putem defini indeci spaiali. Un index spaial accelereazd mult interogdrile spaiale. Pentru a crea un
index spaial pe coloana de geometrie folosii:

CREATE INDEX people_geo_idx
ON people
USING gist
(the_geom) ;

\d people
Rezultat:
Table "public.people"
Column | Type | Modifiers
,,,,,,,,,,, TS
id | integer | not null default
| | nextval (' people_id_seq’ ::regclass)
name | character varying(50) |
house_no | integer | not null
street_id | integer | not null
phone_no | character varying |
the_geom | geometry |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"people_geo_idx" gist (the_geom) <-- new spatial key added
"people_name_idx" btree (name)

Check constraints:
"people_geom_point_chk" CHECK (st_geometrytype (the_geom) = ’ST_Point’::text
OR the_geom IS NULL)

Foreign-key constraints:
"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets (id)

16.4.3 Try Yourself ¥

Modificai tabelul oraelor, astfel incit coloana de geometrie sd fie indexata spaial.

Verificai-vd rezultatele

16.4.4 Demo Funcii Spaiale PostGIS

In scopul demonstrérii funciilor spaiale PostGIS , vom crea o noud baza de date care conine cateva date (fictive).
Pentru a Incepe, creai o noud baza de date (ieii mai intai din linia de comanda psql):

createdb postgis_demo

Amintii-va sd instalai extensiile PostGIS:

psgl -d postgis_demo -c "CREATE EXTENSION postgis;"

Mai departe, vom importa datele prezente In directorul exercise_data/postgis/. Revedei lecia anterioard
pentru instruciuni, dar nu uitai cd va trebui sa creai o noud conexiune PostGIS la noua bazé de date. Avei posibil-
itatea de import de la terminal sau prin SPIT. Importai fiierele in urmétoarele tabele ale bazei de date:

e points.shpinbuilding
* lines.shpin road

* polygons.shpin region
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incércai aceste trei straturi ale bazei de date in QGIS ca de obicei, prin intermediul Addugdrii Straturilor PostGIS.
Atunci cand deschidei tabelele lor cu atribute, vei observa cd ambele dein atit un cdmp id cétiunul gid, create
in urma importului PostGIS.

Acum, ci tabelele sunt importate, putem folosi PostGIS pentru a interoga datele. Mergei Tnapoi in ferestra termi-
nalului (linia de comanda) i introducei promptul psql astfel:

psgl postgis_demo

Vom demonstra unele dintre aceste expresii de selectare prin crearea unor vederi, pentru a le deschide apoi in
QGIS i pentru a le observa rezultatele.

Selectare dupa locaie

Obinei toate cladirile din regiunea KwaZulu:

SELECT a.id, a.name, st_astext (a.the_geom) as point
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’'Kwazulu’;

Rezultat:

id | name | point

S o
30 | York | POINT(1622345.23785063 6940490.65844485)
33 | York | POINT (1622495.65620524 6940403.87862489)
35 | York | POINT(1622403.09106394 6940212.96302097)
36 | York | POINT (1622287.38463732 6940357.59605424)
40 | York | POINT (1621888.19746548 6940508.01440885)
(5 rows)

Sau, in cazul in care vom crea o vizualizare a ei:

CREATE VIEW vw_select_location AS
SELECT a.gid, a.name, a.the_geom
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’'Kwazulu’;

Adédugai vederea sub formad de strat, apoi vizualizai-o in QGIS:
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Selectai vecinii

Arata o listd cu toate numele regiunilor adiacente regiunii Hokkaido:

SELECT b.name
FROM region a, region b
WHERE st_touches (a.the_geom, b.the_geom)
AND a.name = ’Hokkaido’;

Rezultat:

Missouri
Saskatchewan
Wales

(3 rows)

Sub forma de vedere:

CREATE VIEW vw_regions_adjoining_hokkaido AS
SELECT b.gid, b.name, b.the_geom
FROM region a, region b
WHERE TOUCHES (a.the_geom, b.the_geom)
AND a.name = ’Hokkaido’;

In QGIS:
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Observai lipsa unei regiuni (Queensland). Acest lucru se poate datora unei erori de topologie. Artifactele de acest
gen ne poate ateniona asupra unor poteniale probleme 1n interiorul datelor. Pentru a rezolva aceasta dilemd, fard a

fi afectai de anomaliile pe care le-ar putea avea datele, am putea folosi un tampon in locul interseciei:

CREATE VIEW vw_hokkaido_buffer AS
SELECT gid, ST_BUFFER (the_geom,
FROM region
WHERE name = ’Hokkaido’;

100)

as the_geom

Aceasta va crea o zond tampon de 100 de metri in jurul regiunii Hokkaido.

Zona mai inchisa este tamponul:
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Selectai folosind tamponul:

CREATE VIEW vw_hokkaido_buffer_ select AS
SELECT b.gid, b.name, b.the_geom
FROM
(
SELECT * FROM
vw_hokkaido_buffer

) al

region b

WHERE ST_INTERSECTS (a.the_geom, b.the_geom)
AND b.name != ’Hokkaido’;

In aceasti interogare, vizualizarea originald a tamponului se face similar oricirui alt tabel. Acesta primete aliasul
a iar campul de geometrie a . the_geom‘este folosit la selectarea oricdrui poligon din
tabela :kbd: ‘region (alias b) cu care se intersecteaza. Totui, Hokkaido este exclusa din aceastd expresie
de selectare, nefiind doritd; vrem sd obinem doar regiunile din vecindtate.

In QGIS:
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De asemenea, este posibil sd se selecteze toate obiectele aflate la o anumita distand, féra etapa suplimentard de

creare a unui tampon:

CREATE VIEW vw_hokkaido_distance_select AS
SELECT b.gid, b.name, b.the_geom
FROM region a, region b
WHERE ST_DISTANCE (a.the_geom, b.the_geom) < 100
AND a.name = ’'Hokkaido’
AND b.name != ’Hokkaido’;

Prin aceasta se obine acelai rezultat, fira a fi necesar pasul tamponului intermediar:
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Selectai valorile unice

Arata o listd cu numele unice, ale tuturor cladirilor din regiunea Queensland:

SELECT DISTINCT a.name
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’'Queensland’;

Rezultat:

Beijing
Berlin
Atlanta
(3 rows)

Trimiteri suplimentare

CREATE VIEW vw_shortestline AS
SELECT b.gid AS gid, ST_ASTEXT (ST_SHORTESTLINE (a.the_geom, b.the_geom)) as
text, ST_SHORTESTLINE (a.the_geom, b.the_geom) AS the_geom
FROM road a, building b
WHERE a.id=5 AND b.id=22;

CREATE VIEW vw_longestline AS
SELECT b.gid AS gid, ST_ASTEXT (ST_LONGESTLINE (a.the_geom, b.the_geom)) as
text, ST_LONGESTLINE (a.the_geom, b.the_geom) AS the_geom
FROM road a, building b
WHERE a.id=5 AND b.id=22;

CREATE VIEW vw_road_centroid AS
SELECT a.gid as gid, ST_CENTROID (a.the_geom) as the_geom
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FROM road a
WHERE a.id = 1;

CREATE VIEW vw_region_centroid AS
SELECT a.gid as gid, ST_CENTROID (a.the_geom) as the_geom
FROM region a
WHERE a.name = ’'Saskatchewan’;

SELECT ST_PERIMETER (a.the_geom)
FROM region a
WHERE a.name=’'Queensland’;

SELECT ST_AREA (a.the_geom)
FROM region a
WHERE a.name=’Queensland’;

CREATE VIEW vw_simplify AS
SELECT gid, ST_Simplify(the_geom, 20) AS the_geom
FROM road;

CREATE VIEW vw_simplify_more AS
SELECT gid, ST_Simplify(the_geom, 50) AS the_geom
FROM road;

CREATE VIEW vw_convex_hull AS
SELECT
ROW_NUMBER () over (order by a.name) as id,
a.name as town,
ST_CONVEXHULL (ST_COLLECT (a.the_geom)) AS the_geom
FROM building a
GROUP BY a.name;

16.4.5 In Conclusion

Ai vdzut cum se pot interoga obiectele spaiale, cu ajutorul noilor funcii de bazi de date din PostGIS.

16.4.6 What’s Next?

Mai departe vom investiga structurile geometriilor complexe i cum sd le creai cu ajutorul PostGIS.

16.5 Lesson: Construirea Geometriei

In aceastd seciune vom intra in detalii despre cum sunt construite geometriile in SQL. In realitate, probabil vei
utiliza un GIS cum ar fi QGIS pentru creearea geometriilor complexe folosind instrumentele acestora; cu toate
acestea, intelegerea modului cum sunt stocate poate fi utild pentru scrierea de interogdri i Tnelegerea modului cum
este alcdtuitd baza de date.

Scopul acestei lecii: De a Tnelege mai bine cum s creai entitdi spaiale direct In PostgreSQL/PostGIS.

16.5.1 Crearea irurilor de Linii

Intorcandu-ne la baza de date address, sd facem tabelul de strizi sd se potriveascd cu celelalte; de ex., sd aiba o
constrangere pentru geometrie, un index i o intrare in tabelul geometry_columns.
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16.5.2 Try Yourself ¥

* Modificai tabela st reet s, astfel Incat ea si aiba o coloand de geometrie de tipul ST_LineString.
* Nu uitai s facei actualizarea coloanelor de geometrie!

* De asemenea, addugai o constrangere pentru a preveni addugarea geometrii care nu sunt null sau de tip
LINESTRINGS.

¢ Creai un index spaial in noua coloand de geometrie
Verificai-va rezultatele

Acum, haidei sd inserdm un ir de linii in tabela noastra de strazi. In acest caz, vom actualiza o Inregistrare existenta
de strada:

update streets set the_geom = ’SRID=4326; LINESTRING (20 -33, 21 -34, 24 -33)'
where streets.id=2;

Aruncai o privire la rezultatele din QGIS. (Poate fi necesar sa facei clic-dreapta pe stratul strézilor din panoul
‘Straturilor’, apoi alegei ‘Transfocare la extinderea stratului’.)

Acum, creai mai multe intrari de strazi - unele in QGIS, iar altele din linia de comanda.

16.5.3 Crearea Poligoanelor
Crearea de poligoane este la fel de simpld. De reinut cd, prin definiie, poligoanele au cel puin patru varfuri, primul
i ultimul suprapuse:

insert into cities (name, the_geom)
values (’Tokyo’, ’'SRID=4326;POLYGON( (10 -10, 5 -32, 30 -27, 10 -10))");

Note: Un poligon necesitd acolade duble 1n jurul listei sale de coordonate; aceasta pentru a permite poligoane
complexe avand multiple zone neconectate. De exemplu

insert into cities (name, the_geom)
values (’Tokyo Outer Wards’, ’'SRID=4326;POLYGON( (20 10, 20 20, 35 20, 20 10),
(-10 -30, -5 0, -15 -15, -10 =-30))");

Daca ai urmat acest pas, putei verifica rezultatul prin incércarea setului de date orae in QGIS, deschizand tabelul
de atribute al acestuia, i selectdnd noua intrare. Remarcai cum cele doua noi poligoane se comporta ca unul singur.

16.5.4 Exerciiu: Learea Oraelor de Persoane

Pentru acest exerciiu ar trebui sa facei urmdtoarele:
* tergei toate datele din tabela de personal.
* Addugai o coloani de cheie straind in tabela de personal, care face referire la cheia primara a tabelei oraelor.
 Utilizai QGIS pentru a captura unele orae.

e Utilizai SQL pentru a introduce cateva inregistrari de personal, verificand ca fiecare are asociate o stradd i
un ora.

Schema de personal actualizata ar trebui sa arate cam aa:

\d people

Table "public.people"
Column | Type | Modifiers
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"people_pkey" PRIMARY KEY, btree
"people_name_idx" btree
Check constraints:
"people_geom_point_chk" CHECK

id | integer
|

name |

house_no | integer

street_id | integer

phone_no |

the_geom | geometry

city_id | integer

Indexes:

character varying (50)

character varying

not null

not null
not null

not null

(id)

(st_geometrytype (the_geom)
"ST_Point’ ::text OR the_geom IS NULL)
Foreign-key constraints:

default nextval ('people_id_seq’ ::regclass)

"people_city_id_fkey" FOREIGN KEY (city_id) REFERENCES cities (id)

"people_street_id_fkey" FOREIGN KEY

16.5.6 Try Yourself v

Verificai-va rezultatele

16.5.5 Analizai Schema Noastra

Acum, schrma noastra ar trebui sa arate 1n felul urmator:

cities

people

(street_id) REFERENCES streets (id)

Oid
Hhname
Uthe_geom

16.5.7 Accesul la Sub-Obiecte

Oid

Uname

U house_no
U strest id
U phone_no
Uthe_geom
Ocity_id

streets

Oid
Hname
Uthe_geom

* Transformarea limitei poligonale Intr-un ir de linii:

select st_boundary (geometry)

from myPolygonTable;

* Selectai primul vertex al irului de inii rezultant:

Creai marginile oraelor prin calucularea Infauratorii convexe pentru toate adresele din acel ora i calcularea unei
zone tampon in jurul acesteia.

Folosind funciile SFS-Model, avei la dispoziie o largd gama de opiuni pentru accesarea sub-obiectelor geometriilor
SES. Cand dorii sd selectai primul punct vertex al fiecdrei geometrii poligon In tabelul myPolygonTable, trebuie
sd o facei in felul acesta:

16.5. Lesson: Construirea Geometriei
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select st_startpoint (myGeometry)

from (
select st_boundary(geometry) as myGeometry
from myPolygonTable) as foo;

16.5.8 Procesarea Datelor

PostGIS suporta toate funciile conforme standardelor OGC SFS/MM. Toate aceste funcii incep cu ST_.

16.5.9 Decuparea

Pentru a decupa o parte din date putei utiliza funcia ST_INTERSECT (). Pentru evitarea geometriilor vide,
folosii:

where not st_isempty(st_intersection(a.the_geom, b.the_geom))

\;\. L4

[

select st_intersection(a.the_geom, b.the_geom), b.x

from clip as a, road_lines as b

where not st_isempty(st_intersection(st_setsrid(a.the_geom,32734),
b.the_geom));
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16.5.10 Construirea de Geometrii pornind de la Alte Geometrii

Plecand de la de la un tabel de puncte dat, dorii sd generai un linestring. Ordinea punctelor este datd de valoarea
id. O altd metodd de ordonare ar putea fi marca de timp, cum ar fi cea pe care o primii cand capturiai puncte cu

un receptor GPS.
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Pentru a creea un ir de linii dintr-un strat nou numit ‘points’, putei rula comanda urméatoare:

select ST_LineFromMultiPoint (st_collect (the_geom)), 1 as id
from (

select the_geom

from points

order by id
) as foo;

Pentru a vedea cum funcioneazi fard a crea un nou strat, putei executa aceastd comanda in stratul ‘people’, dei
desigur nu ar avea prea mult sens in lumea reala.
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16.5.11 Curaarea Geometriilor

Putei obine mai multe informaii pentru acest subiect in aceasta intrare de blog.

16.5.12 Diferenele dintre tabele

Pentru a vedea diferenele intre doud tabele avind aceeai structurd putei utiliza cuvéntul cheie PostgreSQL
EXCEPT:

select * from table_a
except
select » from table_b;

Ca rezultat, vei obine toate acele inregistrari din table_a care nu se regédsesc i in table_b.

16.5.13 Spaiile tabelelor

Putei defini in care loc de pe disc ar trebui sa stocheze Postgres datele, prin crearea numelor de spaii:

CREATE TABLESPACE homespace LOCATION '’ /home/pg’;

Atunci cand creai o bazd de date, avei posibilitatea sd specificai care spaiu de tabeld sa fie utilizat, de exemplu:
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createdb —-tablespace=homespace t4a

16.5.14 In Conclusion

Ai Tnvdat cum sd creeai geometrii mai complexe folosing instruciuni PostGIS. Reinei cd aceasta folosete la im-
bunitiirea cunotinelor pentru lucrul cu o bazi de date spaiali printr-o interfad GIS. In mod curent nu vei avea
nevoie sa folosii aceste instruciuni manual, dar o Tnelegere generald va va ajuta la utilizarea unui GIS, in special
daca 1ntalnii erori care ar putea sd para altfel criptice.
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CHAPTER 17

Ghidul de procesare al QGIS

This module contributed by Victor Olaya.

Cuprins:

17.1 Introducere

Acest ghid descrie modul de utilizare al cadrului de procesare QGIS. Nu sunt necesare cunotine anterioare despre
cadrul de procesare sau despre oricare dintre aplicaiile pe care se bazeazd. Sunt cerute, in schimb, cunotine de
bazd despre QGIS. Capitolele despre scriptare presupun cd avei unele cunotine de bazd despre Python i, poate,
despre API-ul Python al QGIS.

Acest ghid este conceput pentru studiu individual sau pentru utilizarea intr-o sesiune de instruire.

Examples in this guide use QGIS 2.0, with partil upgrades to 2.8. They might not work or not be available in
versions other than that ones.

Acest ghid este compus dintr-un set de mici exerciii, de complexitate progresiva. Daci nu ai folosit cadrul de
procesare, ar trebui sd pornii de la inceput. Dacd avei ceva experiena anterioard, nu ezitai si trecei peste lecii.
Acestea sunt mai mult sau mai puin independente una de alta, i fiecare prezintd unele concepte sau elemente noi,
aa cum este indicat 1n titlul capitolului i in scurta introducere de la inceputul fiecdrui capitol. Aceasta ar trebui sd
facd mai uoard localizarea leciilor care trateazd un anumit subiect.

Pentru o descriere mai sistematicd a tuturor componentelor cadrului i despre utilizarea acestora, este recomandat
sd verificai capitolul corespunzdtor din manualul de QGIS. Folosii-1 ca text suplimentar, impreund cu acest ghid.

Toate exerciiile din acest ghid utilizeaza un set de date gratuit, care poate fi descircat de pe Site-ul QGIS. Fiierul
zip conine mai multe dosare, corespunzdtoare pentru fiecare dintre leciile din acest ghid. In fiecare dintre ele, vei
gdsi un fiier de proiect QGIS. Doar deschidei-1 i vei fi gata pentru a Incepe lecia.

Utilizare placuta!

17.2 Cateva lucruri importante de reinut, inainte de a incepe

Just like the manual of a word processor doesn’t teach you how to write a novel or a poem, or a CAD tutorial
doesn’t show you how to calculate the size of a beam for a building, this guide will not teach you spatial analysis.
Instead, it will show you how to use the QGIS processing framework, a powerful tool for performing spatial
analysis, but it is up to you to learn the required concepts that are needed to understand that type of analysis.
Without them, there is no point on using the framework and its algorithms, although you might be tempted to try.

Haidei sa vedem, pentru mai multa claritate, un exemplu.

Given a set of points and a value of a given variable value at each point, you can calculate a raster layer from them
using the Kriging geoalgorithm. The parameters dialog for that module is like the following one.
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¢ Ordinary kriging x|

Parameters Log Help
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| [0] user defined R
Variogram Model

' [0] Spherical Mode! d
Block Kriging

[‘r‘es | v]
Elock Size

| 100 =
Logarithmic Transformation

= Sl

MNugget

o [

Sill
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Power Function - A ’E
[ k| g -

Aratd complex, nu?

By reading this manual, you will learn things such as how to use that module, how to run it in a batch process
to create raster layers from hundreds of points layers in a single run, or what happens if the input layer has
some points selected. However, the parameters themselves are not explained. A seasoned analyst with a good
knowledge of geostatistics will have no problem understanding those parameters. If you are not one of them and
sill, range, or nugget are not familiar concepts to you, then you should not use the Kriging module. More than that,
you are far from being ready to use the Kriging module, since it requires learning about concepts such as spatial
autocorrelation or semivariograms, which probably you also haven’t heard before, or at least haven’t studied long
enough. You should first study and understand them, and then come back to QGIS to actually run it and perform
the analysis. Ignoring this will result in wrong results and poor (and most likely useless) analysis.

Although not all algorithms are as complex as kriging (but some of them are even more complex!), almost all of
them require understanding the fundamental analysis ideas that they are based on. Without that knowledge, using
them will most likely lead to poor results.

Using geoalgorithms without having a good foundation of spatial analysis is like trying to write a novel without
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knowing anything about grammar or syntax, and having no knowledge about storytelling. You might get a result,
but it is likely to have no value at all. Please, don’t fool yourself and think that after reading this guide you are
already capable of performing spatial analysis and get sound results. You need to study spatial analysis as well.

In continuare, este indicat un bun punct de referini, la care vi putei raporta pentru a afla mai multe despre analiza
datelor spaiale.

Analize geospaiale (a 3-a Ediie): Un Ghid Cuprinzétor de Principii, Tehnici i Instrumente Software, Michael John
De Smith, Michael F. Goodchild, Paul A. Longley

Este disponibild online aici

17.3 Iniierea cadrului de procesare

Primul lucru de facut, inainte de a utiliza cadrul de prelucrare, este sa-1 configurai. Nu este mult de configurat,
astfel Incat aceasta este o sarcind uoara.

Later on we will show how to configure the external applications that are used for extending the list of available
algorithms, but for now we are just going to work with the framework itself.

The processing framework is a core QGIS plugin, which means that, if you are running QGIS 2.0, it should
already be installed in your system, since it is included with QGIS. In case it is active, you should see a menu
called Processing in your menu bar. There you will find an access to all the framework components.

Toolbox

o, Graphical modeler
& History and log
K Options and configuration

iﬂ Results viewer

% Commander Cirl+AlE+HM

Daca nu putei gési acel meniu, trebuie sd activai plugin-ul, din managerul de plugin-uri, i sa-1 activai.
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Plugins = Installed (27)

. Installed

Category: Analysis

Author: Victor Olaya

Installed version: 1.1 {in C:\Users\volaya', ggis X\python'pluginsprocessing)

Search |proce55ing @ | in: ® names | descriptions | tags | authors
Get
@ =L mere % % Processing
SRy Processing @
; 3 Settings Spatial data processing framework for QGIS

Uparade &l

Uninstall plugin l ’ Reinstal plugin ]

(o ][]

Elementul principal cu care vom lucra este setul de instrumente. Facei clic pe intrarea de meniu corespunzatoare,
apoi vei vedea bara de instrumente andocata in partea dreapta a ferestrei QGIS.

Processing Toolbox

Search...

|

El- <F‘.Euzenﬂ1.r used algorithms

ik Polygon centroids

: Field calculator
Rasterize vector layer
Close gaps

Clip grid with polygon
eoalgorithms

Domain specific
Images

Raster

Raster - vector

-

- o
E- E Scripts

Watershed from DEM and threshold

The toolbox contains a list of all the available algorithms, divided in groups. There are two ways of displaying
and organizing those algorithms: the advanced mode and the simplified mode.

By default, you will see the simplified mode, which groups algorithms according to the kind of operation they
perform. Although some of the algorithms that you will see in the toolbox depend on other external applications
(most of them do, in fact), you will not see any mention to those applications. The origin of algorithms is hidden
in this mode, which is a facade that simplifies using algorithms through the processing framework.
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Examples in this guide only use the simplified mode. The advanced mode has some additional features and
algorithms, but it requires understanding the applications that are called, so they are a more advanced topic. Some
of these more advanced ideas are introduced in the final lessons of this book, but for the rest of them we will just
use the simplified interface.

You can change between the simplified and the advanced mode by using the selector on the bottom part of the
toolbox.

Bara de instrumente, atunci cand se utilizeaza modul avansat, arata astfel.

Processing Toolbao:

2l

[

R;cenﬂy used algorithms
@ Polygon centroids

£ Field calculator
@ Shapes to grid

@ Close gaps

i ol Watershed from DEM and threshold

@ Clip grid with polygon

*- g3 GDALfOGR [15 geoalgorithms]

- Gy GRASS commands [152 geoalgorithms]

-- {=| GeoServer /PostGIS tools [3 geoalgorithms]

-- o, Models [15 geoalgorithms]

ki Orfeo Toolbox (Image analysis) [76 geoalgorithms]

- ¢ QGIS geoalgorithms [58 geoalgorithms]
" @ R scripts [14 geoalgarithms]

- % SAGA (2. 1) [252 geoalgorithms]

-

Scripts [2 geoalgorithms]

Daca ai ajuns la acest punct, acum suntei gata de utilizare a geoalgoritmilor. Nu este nevoie sd configurai nimic
altceva. Putem rula deja primul nostru algoritm, lucru pe care il vom face in lecia urmatoare.

17.4 Rularea primului nostru algoritm. Setul de instrumente

Note: in aceasti lecie vom rula primul nostru algoritm pentru a obine un prim rezultat.

Aa cum am menionat deja, cadrul de procesare poate rula algoritmi ai altor aplicaii, dar conine, de asemenea,
algoritmi nativi care nu au nevoie de nici un software extern pentru a rula. Pentru a Tncepe explorarea cadrului de
procesare, vom rula unul dintre algoritmii nativi. In particular, vom calcula centroizii setului de poligoane.

In primul rand, deschidei proiectul QGIS corespunzitor acestei lecii. Acesta conine doar un singur strat, cu dous
poligoane
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Now go to the text box at the top of the toolbox. That is the search box, and if you type text in it, it will filter the
list of algorithms so just those ones contaning the entered text are shown. Type cent roids and you should see

something like this.

centroids|

)~ Recently used algorithms

- &} Polygon centroids
: Field calculator
Rasterize vector layer
Close gaps

Clip grid with polygon
= ﬂ' Geoalgorithms
= ﬂ' Vector
El- ﬂ' Palyaaons
i.. @ Polygon centroids

Watershed from DEM and threshald

Caseta de cdutare reprezintda un mod foarte practic de a gési un algoritm.

Pentru a executa un algoritm, trebuie doar sd facei dublu-clic pe numele sdu, in caseta de instrumente. Cand facei

dublu clic pe algoritmul Centroizi, vei vedea urmitorul dialog.
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& Polygon centroids x|

Parameters | Log | Help |

Input layer

polygons [EPSG: 23030] [~ :]

Output layer

[Save to temporary filg]

¥| Open output file after running algorithm

[l 0% ]
Run Close

All algorithms have a similar interface, which basically contains input parameters that you have to fill, and outputs
that you have to select where to store. In this case, the only inputs we have are a vector layer with polygons and
a selector to select whether we want several centroids for a single feature in case it is a multipart feature, or the
algorithm should generate just one centroid for each feature.

Select the Polygons layer as input. The other field will have no effect at all, since the input layer has no multi-part
features.

The algorithm has a single output, which is the centroids layer. There are two options to define where a data output
is saved: enter a filepath or save it to a temporary filename

In case you want to set a destination and not save the result in a temporary file, the format of the output is defined by
the filename extension. To select a format, just select the corresponding file extension (or add it if you are directly
typing the filepath instead). If the extension of the filepath you entered does not match any of the supported ones,
a default extension (usually . dbf for tables, .t if for raster layers and . shp for vector ones) will be appended
to the filepath and the file format corresponding to that extension will be used to save the layer or table.

In all the exercises in this guide, we will be saving results to a temporary file, since there is no need to save them
for a later use. Feel free to save them to a permament location if you want to.

Notice that temporary files are deleted once you close QGIS. If you create a project with an output that was saved
as a temporary output, QGIS will complain when you try to open back the project later, since that output file will
not exist.

Dupa ce ai configurat dialogul algoritmului, apasai Run pentru a-i Tncepe execuia.

Vei obine rezultatul urmator.
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The output has the same CRS as the input. Geoalgorithms assumes all input layers share the same CRS and do
not perform any reprojection. Except in the case of some special algorithms (for instance, reprojection ones), the
outputs will also have that same CRS. We will see more about this soon.

Try yourself saving it using different file formats (use, for instance, shp and geojson as extensions). Also, if
you do not want the layer to be loaded in QGIS after it is generated, you can check off the check box that is found
below the output path box.

17.5 Mai multe tipuri de date i algoritmi

Note: In aceasti lecie vom rula mai mult de trei algoritmi, vei invia cum si folosii alte tipuri de intriri, i cum si
configurai rezultatele pentru a fi salvate automat intr-un anumit folder.

For this lessons we will need a table and a polygons layer. We are going to create a points layer based on
coordinates in the table, and then count the number of points in each polygon. If you open the QGIS project
corresponding to this lesson, you will find a table with X and Y coordinates, but you will find no polygons layer.
Don’t worry, we will create it using a processing geoalgorithm.

The first thing we are going to do is to create a points layer from the coordinates in the table, using the Points
layer from table algorithm. You now know how to use the search box, so it should not be hard for you to find it.
Double—click on it to run it and get to its following dialog.

This algorithm, like the one from the previous lesson, just generates a single output, and it has three inputs:
¢ Table: the table with the coordinates. You should select here the table from the lesson data.

* X and 'Y fields: these two parameters are linked to the first one. The corresponding selector will show the
name of those fields that are available in the selected table. Select the XCOORD field for the X parameter,
and the YYCOORD field for the Y parameter.

* CRS: Since this algorithm takes no input layers, it cannot assign a CRS to the output layer based on them.
Instead, it asks you to manually select the CRS that the coordinates in the table use. Click on the button on
the left—hand side to open the QGIS CRS selector, and select EPSG:4326 as the output CRS. We are using
this CRS because the coordinates in the table are in that CRS.
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Dialogul dvs. ar trebui sd arate astfel.

{J Points layer from table

[Save to temparary file]

x

Now press the Run button to get the following layer:

The next thing we need is the polygon layer. We are going to create a regular grid of polygons using the Create
grid algorithm, which has the following parameters dialog.
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{} Create grid

[Save to temporary file]

x|

The inputs required to create the grid are all numbers. When you have to enter a numerical value, you have two
options: typing it directly on the corresponding box or clicking the button on the right-hand side to get to a dialog
like the one shown next.
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{} Enter number or expression d |

Enter expression in the text field.
Double dick on elements in the tree to add their values to the expression.

F-{Values from data lavers extents
Values from raster layers statistics
- Values from QGIS map canvas

[ [Enter yvour formula here] ]

|| cocd

The dialog contains a simple calculator, so you can type expressions suchas 11 » 34.7 + 4.6, and the result
will be computed and put in the corresponding text box in the parameters dialog. Also, it contains constants that
you can use, and values from other layers available.

In this case, we want to create a grid that covers the extent of the input points layer, so we should use its coordinates
to calculate the center coordinate of the grid and its width and height, since those are the parameters that the
algorithm takes to create the grid. With a little bit of math, try to do that yourself using the calculator dialog and
the constants from the input points layer.

Selectai Dreptunghiuri (poligoane) in campul Tip.

As in the case of the last algorithm, we have to enter the CRS here as well. Select EPSG:4326 as the target CRS,
as we did before.

In cele din urma, ar trebui sd avei un dialog pentru parametri de genul urmaétor:
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{}§ Create grid x|

Parameters | Log Help

Horizontal spacing
[U.DUUI ” I

o [—
[U.ﬂﬂﬂgﬂq' ” l

r:.izﬂttlﬁﬁl ” l

Center X

[—5.6956?4 ” l

[40.24??955 ” nor l
Grid type

‘Rectangle (polygon) |-
CRS

|EPsG:4325 o ]
Output

[ [Save to temporary file] ” l

[%¢| Open output file after running algorithm

(] 0% ]
[ J [ oow ][ cos

(Better add one spacing on the width and height: Horizontal spacing: 0.0001, Vertical spacing: 0.0001, Width:
0.001004, Height: 0.000651, Center X: -5.695674, Center Y: 40.2477955) The case of X center is a bit tricky, see:
-5.696126+(( -5.695222+ 5.696126)/2)

Warning: The options are simpler in recent versions of QGIS; you just need to enter min and max for X and
Y (suggested values: -5.696226,-5.695122,40.24742,40.248171)

Apdsai Run pentru a obine stratul de graticule.
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The last step is to count the points in each one of the rectangles of that graticule. We will use the Count points in
polygons algorithm.

x

Parameters Log Help

Polygons

P E )
Points

o s E D)
Count field name

| NUMPOINTS |
Result

[ [Save to temporary file] ” l

[%| Open output file after running algorithm

[ 0% |

Run || Cose || concdl |

Acum avem rezultatul dorit.

Before finishing this lesson, here is a quick tip to make your life easier in case you want to persistently save your
data. If you want all your output files to be saved in a given folder, you do not have to type the folder name
each time. Instead, go to the processing menu and select the Options and configuration item. It will open the
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configuration dialog.
[ |

setiing | vale |
'ﬁ General

Iiﬁ Models

- % Providers

|E Scripts

=-E-E-E

ok || Ccancel

In the Output folder entry that you will find in the General group, type the path to your destination folder.
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[ |

|Setting |'u'a|ue |

Bl 8 General
ii Keep dialog open after running an algorithm x

Output folder C:\processing_output

Post-execution script

Pre-execution script

Run algorithms in a new thread

Show extra info in Log panel (threaded execution anly)

Show layer CRS definition in selection boxes

Show recently executed algorithms

Show tableike parameter panels

Style for line layers

Style for point layers

Style for polygon layers

Style for raster layers

IUse flename as layer name

Use only selected features x

Warn before executing if layer CRS's do not match x

odels

roviders

cripts

TTYTYYTR LYY T

@-@-m
=

sk

[ % ]

QK ] [ Cancel

Now when you run an algorithm, just use the filename instead of the full path. For instance, with the configuration
shown above, if you enter graticule. shp as the output path for the algorithm that we have just used, the
result will be saved in D: \processing_output\graticule.shp. You can still enter a full path in case
you want a result to be saved in a different folder.

Incercai si rulai algoritmul Creare grild folosind diferite marimi ale grilei, i, totodati, utilizand diverse tipuri de
grild.

17.6 Reproiectarea CRS-urilor

Note: In aceastd lecie, vom discuta despre modul in care Processing utilizeazi CRS-urile. Vom vedea, de
asemenea, un algoritm foarte util: reproiectarea.

CRS-urile sunt o mare sursa de confuzie pentru utilizatorii QGIS Processing, aa ca aici sunt cateva reguli generale
cu privire la modul in care pot fi gestionate de cétre geoalgoritmi, la crearea unui nou strat.

» Daca exista straturi de intrare, se va utiliza CRS-ul primului strat. Acesta este presupus a fi CRS-ul tuturor
straturilor de intrare, atit timp cAt este necesar ca acestea si-1 aibd pe acelai. In cazul in care utilizai straturi
cu un CRS diferit, QGIS va emite un avertisment. Observai cd CRS-ul straturilor de intrare este afiat alaturi
de numele sdu, in dialogul parametrilor.

Elevation

raster [EPSG: 23030]

* Dacd nu exista nici un strat de intrare se va utiliza CRS-ul proiectului, cu excepia cazului In care algoritmul
conine un camp specific pentru CRS (aa cum s-a aritat n ultima lecie despre algoritmul reticular)

Open the project corresponding to this lesson and you will see two layers named 23030 and 4326. They both
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contain the same points, but in different CRSs (EPSG:23030 and EPSG:4326). They appear in the same place
because QGIS is reprojecting on the fly to the project CRS (EPSG:4326), but they are not actually the same layer.

Deschide algoritmul Export/Addugare coloane de geometrie.

¢ Export/Add geometry columns x|

Parameters | Log | Help |

Input layer

14326 [EPSG:4326] B I

Calculate using
Layer CRS5 -
Qutput layer

[Save to temporary filg]

¥| Open output file after running algorithm

I 0% ]
Run Close

This algorithm add new columns to the attributes table of a vector layer. The content of the columns depend on
the type of geometry of the layer. In the case of points, it adds new columns with the X and Y coordinates of each
point.

In the list of available layers that you will find in the input layer field, you will see each one with its corresponding
CRS. That means that, although they appear in the same place in your canvas, they will be treated differently.
Select the 4326 layer.

The other parameter of the algorithm allows to set how the algorithm uses coordinates to calculate the new value
that it will add to the resulting layers. Most algorithms do not have an option like that, and just use the coordinates
directly. Select the Layer CRS option to just use coordinates as they are. This is how almost all geoalgorithms
work.

You should get a new layer with exactly the same points as the other two layers. If you right click on the name of
the layer and open its properties, you will see that it shares the same CRS of the input layer, that is, EPSG:4326.
When the layer is loaded into QGIS, you will not be asked to enter the CRS of the layer, since QGIS already
knows about it.

If you open the attributes table of the new layer you will see that it contains two new fields with the X and Y
coordinates of each point.
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D 5 PT_MUM_A PT_ST_A xcoord ycoord
0 1 1.100000 |a -5.695426 40.248071
1 2 2.200000 | b -5.695885 40.247622
2 3 3.300000 | c -5.635406 40.247520
3 4 4,400000 | a -5.685222 40.247694
4 5 5.500000 |b -5.695642 40.243030
5 3 £.600000 | a -5.695855 40.248067
6 7 7.700000 |b -5.5696049 40.243023
7 ) 8.800000 | ¢ -5.696126 40.247629
8 g 9.500000 | a -5.635961 40.247736
a 10 11.000000 |b -5.685353 40.247929
10 11 12100000 |a -5.635595 40.247739
1 12 13.200000 |b -5.685779 40.247896

Those coordinate values are given in the layer CRS, since we chose that option. However, even if you choose
another option, the output CRS of the layer would have been the same, since the input CRS is used to set the CRS
of the output layer. Choosing another option will cause the values to be different, but not the resulting point to
change or the CRS of the ouput layer to be different to the CRS of the input one.

Now do the same calculation using the other layer. You should find the resulting layer rendered exactly in the
same place as the other ones, and it will have the EPSG:23030 CRS, since that was the one of the input layer.

Daca mergei la tabela sa de atribute, vei vedea valori care sunt diferite de cele din primul strat pe care 1-am creat.

D 5 FT_NUM_A FT ST A xcoord ycoord
0 1 1.100000 | a 270839.65536% | 4458983.162670
1 2 2.200000 |b 270799,116425| 4458934.552874
5 3 3.300000 |c 270839468187 | 4458921.973139
3 4 4,400000 |a 270855745301 4458940,799437
a 5 5.500000 |b 270821.16438% | 4458979, 173930
5 & 6.600000 |a 270803157564 | 4453983.843803
5 7 7.700000 |b 270736.542791| 4453980047841
7 B 8.800000 |c 270778.601980 | 4458935,968837
3 g 9,900000 |a 270793.142411| 4458952.931700
g 10 11,000000 |b 270845414756 | 4458967.311298
10 11 12,100000 |a 270824166376 | 4458945, 754250
11 12 13,200000 |b 270809.035543 | 4458964.649799

Acest lucru se datoreaza faptului cd datele originale sunt diferite (se folosete un alt CRS), i acele coordonate sunt
preluate din ea.

What should you learn from this? The main idea behind these examples is that geoalgorithms use the layer as it is
in its original data source, and completely ignore the reprojections that QGIS might be doing before rendering. In
other words, do not trust what you see in the canvas, but always have in mind that the original data will be used.
That is not so important in this case, since we are just using one single layer at a time, but in an algorithm that
needs several of them (such as a clip algorithm), layers that appear to match or overlay might be very far one from
each other, since they might have different CRSs.

Algorithms performs no reprojection (except in the reprojection algorithm that we will see next), so it is up to you
to make sure that layers have matching CRS’s.

An interesting module that deals with CRS’s is the reprojection one. It represents a particular case, since it has an
input layer (the one to reproject), but it will not use its CRS for the output one.

Deschide algoritmul de Reproiectare a stratului.
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x

Parameters | Log | Help |

Input layer

23030 [EPSG:23030] [T :]

Target CRS
EP5G:4325 l

Reprojected layer

[Save to temporary filg]

R Open output file after running algorithm

[l 0% ]
Run Close

Select any of the layers as input, and select EPSG:23029 as the destination CRS. Run the algorithm and you will
get a new layer, identical to the input one, but with a different CRS. It will appear on the same region of the canvas,
like the other ones, since QGIS will reproject it on the fly, but its original coordinates are different. You can see
that by running the Export/Add geometry columns algorithm using this new layer as input, and veryfing that the
added coordinates are different to the ones in the attribute tables of both of the two layers that we had computed
before.

17.7 Selecia

Note: In aceastd lecie vom vedea cum gestioneaza seleciile algoritmii de procesare din straturile vectoriale care
sunt utilizate ca intrare, i cum se poate crea o selecie, folosindu-se un anumit tip de algoritm.

Unlike other analysis plugins in QGIS, you will not find in processing geoalgorithms any “Use only selected
features” checkbox or similar. The behaviour regarding selection is set for the whole plugin and all its algorithms,
and not for each algorithm execution. Algorithms follow the following simple rules when using a vector layer.

¢ Daca stratul are o selecie, vor fi utilizate numai entitdile selectate.
¢ Daca nu existd nici o selecie, atunci vor fi utilizate toate entitiile.

Please note that you can change this behaviour by ubselecting the relevant option in the Processing — Options —
General‘ menu.

You can test that yourself by selecting a few points in any of the layers that we used in the last chapter, and running
the reprojection algorithm on them. The reprojected layer that you will obtain will contain only those points that
were selected, unless there was no selection, which will cause the resulting layer to contain all points from the
original layer.

To make a selection, you can use any of the available methods and tools in QGIS. However, you can also use a
geoalgorithm to do so. Algorithms for creating a selection are found in the toolbox under Vector/Selection
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&
-

o

Deschidei algoritmul de Selecie aleatoare.

{§ Random selection

Lisand valorile implicite, se vor selecta 10 puncte din stratul curent.
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Vei observa ca acest algoritm nu produce nici o ieire, dar modifica stratul de intrare (nu stratul in sine, ci selecia
sa). Acesta este un comportament mai puin frecvent, deoarece toi ceilali algoritmi vor produce noi straturi i nu
vor modifica straturile de intrare.

Since the selection is not part of the data itself, but something that only exist within QGIS, these selection algo-
rithms only must be used selecting a layer that is open in QGIS, and not with the file selection option that you can
find in the corresponding parameter value box.

The selection we have just made, like most of the ones created by the rest of the selection algorithms, can also be
done manually from QGIS, so you might be wondering what is the point on using an algorithm for that. Although
now this might not make much sense to you, we will later see how to create models and scripts. If you want
to make a selection in the middle of a model (which defines a processing workflow), only a geoalgorithm can
be added to a model, and other QGIS elements and operations cannot be added. That is the reason why some
processing algorithms duplicate functionality that is also available in other QGIS elements.

By now, just remember that selections can be made using processing geoalgorithms, and that algorithms will only
use the selected features if a selection exists, or all features otherwise.

17.8 Rularea unui algoritm extern

Note: In aceasti lecie vom vedea cum si folosim algoritmi care depind de o terd aplicaie, in sped SAGA, care
este unul dintre principalii furnizori de algoritmi.

All the algorithms that we have run so far are part of processing framework. That is, they are native algorithms
implemented in the plugin and run by QGIS just like the plugin itself is run. However, one of the greatest features
of the processing framework is that it can use algorithms from external applications and extend the possibilites of
those applications. Such algorithms are wrapped and included in the toolbox, so you can easily use them from
QGIS, and use QGIS data to run them.

Some of the algorithms that you see in the simplified view require third party applications to be installed in your
system. One algorithm provider of special interest is SAGA (System for Automated Geospatial Analysis). First,
we need to configure everything so QGIS can correctly call SAGA. This is not difficult, but it’s important to
understand how it works. Each external application has its own configuration, and later in this same manual we
will talk about some of the other ones, but SAGA is going to be our main backend, so we will discuss it here.

If you are on Windows, the best way to work with external algorithms is to install QGIS using the standalone
installer. It will take care of installing all the needed dependencies, including SAGA, so if you have used it, there
is nothing else to do. You can open the settings dialog and go to the Providers/SAGA group.
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{} Processing options 2]

|Setting |'u'a|ue B
El- 4 Providers
E- § GDAL/OGR —
& GRASS commands
- [& GeoServer PostGIS tools
-ﬁ Modeler-only tools
? Orfeo Toolbox (Image analysis)
F QGIS geoalgorithms
@' R scripts
E- & saAGA (2.1)
& Activate 3
- g% Enable SAGA 2.0.8 compatibility
@ Log consale output x
@ Log execution commands x
@ Resampling region cellsize 1.0
- @ Resampling region max x 1000.0
@ Resampling region max y 1000.0
@ Resampling region min x 0.0
Resampling region min y 0.0
ﬂﬂﬂ_c:\sagazl
@ Use min covering grid system for resampling x
TauDEM (hydrologic analysis)
(- 3%, Tools for LIDAR data =]
- & scripts =]

QK ] [ Cancel

Calea citre SAGA trebuie sa fie deja configuratd i si indice folderul in care este instalat SAGA.

If you have installed QGIS not using the standalone installer, then you must enter the path to your SAGA installa-
tion (which you must have installed separately) there. The required version is SAGA 2.1

In case you are using Linux, you do not have to set the path to your SAGA installation in the processing configu-
ration. Instead, you must install SAGA and make sure that the SAGA folder is in PATH, so it can be called from
the console (just open a console and type saga_cmd to check it). Under Linux, the target version for SAGA is
also 2.1, but in some installations (such as the OSGeo Live DVD) you might have just 2.0.8 available. There are
some 2.1 packages available, but they are not commonly installed and might have some issues, so if you prefer to
use the more common and stable 2.0.8, you can do it by enabling 2.0.8 compatibility in the configuration dialog,
under the SAGA group
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{} Processing options 2]

Setting | Value Ii]

El- 4 Providers
E- § GDAL/OGR —
-y GRASS commands

i=| GeoServer/PostGIS tools

-ﬁ Modeler-only tools

? Orfeo Toolbox (Image analysis)

| QGIS geoalgorithms
@' R scripts

C- & saGa (2.1)

»
Enable SAGA 2.0.8 compatibility M
@ Log consale output k
@ Log execution commands x
@ @ Resampling region cellsize 1.0
@ Resampling region max x 1000.0
- @ Resampling region max y 1000.0
@ Resampling region min x 0.0
: @ Resampling region min y 0.0
- 8% SAGA folder C:lsaga2l
@ Use min covering grid system for resampling x

& . TauDEM (hydrologic analysis)
- 92 Tools for LIDAR. data

E- E Scripts

]

QK ] [ Cancel

Once SAGA is installed, you can launch a SAGA algorithm double clicking on its name, as with any other
algorithm. Since we are using the simplified interface, you do not know which algorithms are based on SAGA or
in another external application, but if you happen to double—click on one of them and the corresponding application
is not installed, you will see something like this.

x

Missing dependency.This algorithm cannot be run :-(

This algarithm requires SAGA to be run.Unfortunately, it seems that SAGA is not installed in your
system, or it is not correctly configured to be used from QGIS

Click here to know more about how to install and configure SAGA to be used with QGIS

Close

In cazul nostru, presupunand cd aplicaia SAGA este instalatd i configuratd corect, nu ar trebui sd vedei aceasta
fereastra ci, in schimb, vei obine parametrii dialogului.

Sa incercam cu un algoritm bazat pe SAGA, cel denumit Split shapes layer randomly.

452 Chapter 17. Ghidul de procesare al QGIS



QGIS Training Manual, Release 2.8

{4 split shapes layer randomly x|

Parameters Log Help

Shapes

 points [EPSG:4326] [ )

Relation B [ A

E [—

Group A

[ [Save to temparary file] ” l

[%| Open output file after running algorithm
Group B

[ [5ave to temparary file] ” l
3| Open output file after running algorithm

) 0% ]
[ J [ o [ o

Use the points layer in the project corresponding to this lesson as input, and the default parameter values, and you
will get something like this (the split is random, so your result might be different).

The input layer has been split in two layers, each one with the same number of points. This result has been
computed by SAGA, and later taken by QGIS and added to the QGIS project.

If all goes fine, you will not notice any difference between this SAGA-based algorithm and one of the others that
we have previously run. However, SAGA might, for some reason, not be able to produce a result and not generate
the file that QGIS is expecting. In that case, there will be problems adding the result to the QGIS project, and an
error message like this will be shown.
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{} Problem loading output layers ﬂ

Oooops! The following output layers could not be open

* Graticule: <

1T,

\Users‘\VolayehippDetehLocel\Temp\processing \0elfl1£410£8594225bf5SbAdfT724d18 T4
2YERATICULE . shp

The abaove files could nat be opened, which probably indicates that they were not correctly produced by the
executed algaorithm

Checking the log information might help you see why those layers were not created as expected

This algorithm requires SAGA to be run, A test to chedk if SAGA is correctly installed and configured in your system
has been performed, with the following result:

FAGA ssems fo be correcty instaled and configured

This kind of problems might happen, even if SAGA (or any other application that we are calling from the pro-
cessing framework) is correctly installed, and it is important to know how to deal with them. Let’s produce one of
those error messages.

Deschidei algoritmul Creare graticule, i folosii-1 cu urmétoarele valori.

{§ Create graticule |

Parameters Log Help

Extent

et E e 0
Qutput extent{xmin, xmax, ymin, ymax)

0,1,0,1 |
Division Width

E [—
Division Height

E [——
Type

0] Lines [~]

Graticule

[ [Save to temporary file] ” l

[%¢| Open output file after running algarithm

) 0% )

Rn || Cose || cConcdl |

We are using width and height values that is larger than the specified extent, so SAGA cannot produce any output.
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In other words, the parameter values are wrong, but they are not checked until SAGA gets them and tries to create
the graticule. Since it cannot create it, it will not produce the expected layer, and you will see the error message
shown above.

Understanding this kind of problems will help you solve them and find an explanation to what is happening. As
you can see in the error message, a test is performed to check that the connection with SAGA is working correctly,
indicating you that there might be a problem in how the algorithm was executed. This applies not only to SAGA,
but also to other external applications as well.

In the next lesson we will introduce the processing log, where information about commands run by geoalgorithms
is kept, and you will see how to get more detail when issues like this appear.

17.9 Procesarea jurnalului

Note: Aceastd lecie descrie procesarea jurnalului.

All the analysis performed with the processing framework is logged in its own logging system. This allows you
to know more about what has been done with the processing tools, to solve problems when they happen, and also
to re—run previous operations, since the logging system also implements some interactivity.

To open the log, select the corresponding entry in the processing menu. You will see the following dialog.

| INFO

| WARNING
. ALGORITHM
. ERROR

Clear ] [ Close

It contains four blocks of information: Info, Error, Warnings and Algorithms. Here is a description of all of them.

* Info. Some algorithms might leave here information about their execution. For instance, those algorithms
that call an external application usually log the console output of that application to this entry. If you have
a look at it, you will see that the output of the SAGA algorithm that we just run (and that fail to execute
because input data was not correct) is stored here.
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El _ ue Aug 20 2013 23:12:47] SAGA execution console output
EI [Tue Aug 20 2013 23:12:41] SAGA execution commands

-}l WARNING
- ) ALGORITHM
G- | ERROR

SAGA execution console output
El sistema no puede encontrar la ruta especificada.
El sistema no puede encontrar la ruta especificada.

C:Wsers\olaya\Desktop »set SAGA=C:\05GeodW \apps'saga

C:Wsers\olaya'\Desktop »set SAGA_MLE=C:\05Ge0dW \appssagamodules
C:\Users\olaya'\Desktop =PATH=PATH; C:\OSGeo W \apps\saga; C: \0SGeodW \apps\sagaimodules
Ci\sers\olaya'\Deskiop =saga_cmd shapes_points "Thiessen Polygons”™ -POINTS "C:

g_lgslirégﬁgayrg :-,AppData WLocalTempprocessing\8d48ccct0aed4thad 208bca73c6c8d 26 paints. shp™ -

WsersiVolayaAppData'LocalTempiprocessing \sagathiessenpolygons 7beb 520 1f 59747 7da 58aec5oe 26 13331
shp™

4k
4k
h
4k
LT

H 4 4
H 4 4
LR

1
1
1
1
1
i
1
1
g1
1
A
1

z

Clear ] [ Close

]

Aceste informaii v-ar putea fi utile, pentru a Tnelege ce se Intampla. Utilizatorii avansai vor putea si analizeze o
ieire, pentru a afla de ce a euat algoritmul. Daca nu suntei un utilizator avansat, informaiile respective vor fi utile
celor care vi vor ajuta la diagnosticarea unei probleme, pentru a determina dacé a fost cauzata de instalarea unei

aplicaii externe sau de datele pe care le-ai introdus.

* Warnings. Even if the algorithm could be executed, some algorithms might leave warnings in case the result
might not be right. For instance, when executing an interpolation algorithm with a very small amount of
points, the algorithm can run and will produce a result, but it is likely that it will not be correct, since more
points should be used. It’s a good idea to regularly check for this type of warnings if you are not sure about

some aspect of a given algorithm.

 Error. Errors that appear and are not directly related to external applications are logged in this section.

» Algorithms. All algorithms that are executed, even if they are executed from the GUI and not from the
console (which will be explained later in this manual) are stored in this part of the log as a console call.
That means that everytime you run an algorithm, a console command is added to the log, and you have the

full history of your working session. Here is how that history looks like:
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- | INFO B

B L) WARNING
El- |, ALGORITHM
- B [Sun Aug 25 2013 13:22:20] processing.runalg{“saga:splitshapeslayerrandomly™, "C: \Wser...
| [Sun Aug 25 2013 13:22:11] processing.runalg(“saga:splitshapeslayerrandomly™, D: Vgith...
| [Sun Aug 25 2013 13:21:41] processing.runalg(“saga:splitshapeslayerrandomly™, D: Vgith...
| [Sun Aug 25 2013 13:16:36] processing.runalg(“saga:splitshapeslayerrandomly™, T: Vaith...
' EEun Aug 25 2013 13:16:07] processing. runalg("saga:splitshapeslayerrandomly™, "D: Waith...
| [Sun Aug 25 2013 13:15:29] processing.runalg(“saga:splitshapeslayerrandomly™, D: Vgith...
| [Sun Aug 25 2013 13:13: 16] processing.runalg{“saga: thiessenpolygons”, "C: Wsers | \olay. .
| [Sun Aug 25 2013 13:13: 16] processing.runalg{“saga:splitshapeslayerrandomly™, "C: \Wser...
| [Sun Aug 25 2013 13:12:48] processing.runalg(“saga:splitshapeslayerrandomly™, D: Vgith...
| [Sun Aug 25 2013 11:46: 19] processing.runalg{“ggis:reprojectiayer”, D: fgithub fsextante-. .
| [Sun Aug 25 2013 11:44:27] processing.runalg(“saga:dipgridwithpalygon®, "C: Wsers ol ..
| [Sun Aug 25 2013 11:43:51] processing.runalg“saga:dosegaps”, "C: \sers\\Wolaya\Wapp. .

| fopm Ao 75 9043 148774 nenea

processing.runalg(“saga:splitshapeslayerrandomly™, "0 V\github\\sextante-
manual\\datal\first_saga_ala\\points.shp®, 50,Mone, Mone)

Clear ] [ Close

Acest lucru poate fi foarte util atunci cand incepe lucrul cu consola, pentru a afla mai multe despre sintaxa algo-
ritmilor. Il vom folosi cand vom discuta despre modul in care se pot rula comenzile de analiza din consola.

Istoricul este, de asemenea, interactiv, de aceea vei putea relansa orice algoritm printr-un simplu dublu-clic pe
denumirea sa. Aceasta este o modalitate uoard de a reproduce comenzi pe care le-ai mai executat.

De exemplu, incercai urmitoarele. Deschidei datele corespunzétoare primului capitol din acest manual i rulai
algoritmul descris acolo. Apoi mergei la fereastra jurnalului i localizai ultimul algoritm din listd, care corespunde
algoritmului pe care abia l-ai rulat. Efectuand un dublu-clic pe el se va obine un nou rezultat, la fel ca i atunci
cand l-ai rulat utilizdnd dialogul normal, apelandu-1 din caseta de instrumente.

17.9.1 & Avansat

You can also modify the algorithm. Just copy it, open the Plugins — Python console, click on Import class — Im-
port Processing class, then paste it to re-run the analysis; change the text at will. To display the resulting file, type
iface.addvVectorLayer (' /path/filename.shp’, ’'Layer name in legend’, ’ogr’).

17.10 Calculatorul raster. Valorile fara-date

Note: In this lesson we will see how to use the raster calculator to perform some operations on raster layers. We
will also explain what are no—data values and how the calculator and other algorithms deal with them

The raster calculator is one of the most powerful algorithms that you will find. It’s a very flexible and versatile
algorithm that can be used for many different calculations, and one that will soon become an important part of
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your toolbox.

In this lesson we will be performing some calculation with the raster calculator, most of them rather simple. This
will let us see how it is used and how it deals with some particular situations that it might find. Understanding that
is important to later get the expected results when using the calculator, and also to understand certain techniques
that are commonly applied with it.

Deschideti proiectul QGIS corespunzitor acestei lecii i vei vedea cd ea conine mai multe straturi raster.

Acum deschidei caseta de instrumente i caseta de dialog corespunzitoare calculatorului raster.

{§ Raster calculator x|

Parameters | Log | Help |

Raster layers

0 elements selected :]

Formula

Result

[Save to temporary filg]

¥| Open output file after running algorithm

I 0% ]
Run Close

Note: Interfaa diferd pentru versiunile recente.

Dialogul conine 2 parametri.

* The layers to use for the analysis. This is a multiple input, that meaning that you can select as many layers
as you want. Click on the button on the right-hand side and then select the layers that you want to use in
the dialog that will appear.

¢ The formula to apply. The formula uses the layers selected in the above parameter, which are named using
alphabet letters (a, b, c...)orgl, g2, g3... asvariable names. Thatis, the formulaa + 2 *
b is the same as g1 + 2 x g2 and will compute the sum of the value in the first layer plus two times
the value in the second layer. The ordering of the layers is the same ordering that you see in the selection
dialog.

Warning: Calculator ine cont de majuscule/minuscule.

Pentru a incepe, vom schimba unitdile DEM-ului din metri in picioare. Formula de care avem nevoie este:

h’ = h % 3.28084

Selectai DEM-ul din cAmpul straturilor i introducei a = 3.28084 1n campul formulei.

458 Chapter 17. Ghidul de procesare al QGIS



QGIS Training Manual, Release 2.8

LERT) LERT)

Warning: Pentru utilizatorii care nu sunt englezi: folosii intotdeauna ”.”, nu ”,”.

Click Run to run the algorithm. You will get a layer that has the same appearance of the input layer, but with
different values. The input layer that we used has valid values in all its cells, so the last parameter has no effect at
all.

Let’s now perform another calculation, this time on the accflow layer. This layer contains values of accumulated
flow, a hydrological parameter. It contains those values only within the area of a given watershed, with no—data
values outside of it. As you can see, the rendering is not very informative, due to the way values are distributed.
Using the logarithm of that flow accumulation will yield a much more informative representation. We can calculate
that using the raster calculator.

Open the algorithm dialog again, select the accflow layer as the only input layer, and enter the following formula:
log(a).

Acesta este stratul pe care il vei obine.

If you select the Identify tool to know the value of a layer at a given point, select the layer that we have just created,
and click on a point outside of the basin, you will see that it contains a no—data value.
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Feature A | value
-0 log_layer
= log_layer
- (Derived)
“ Band 1 no data

FEF (B[ [=][ g [ ne

For the next exercise we are going to use two layers instead of one, and we are going to get a DEM with valid
elevation values only within the basin defined in the second layer. Open the calculator dialog and select both layers
of the project in the input layers field. Enter the following formula in the corresponding field:

a/a * b

a refers to the accumulated flow layer (since it is the first one to appear in the list) and b refers to the DEM. What
we are doing in the first part of the formula here is to divide the accumulated flow layer by itself, which will result
in a value of 1 inside the basin, and a no—data value outside. Then we multiply by the DEM, to get the elevation
value in those cells inside the basin (DEM % 1 = DEM) and the no—data value outside (DEM * no_data =
no_data)

Acesta este stratul rezultat.

This technique is used frequently to mask values in a raster layer, and is useful whenever you want to perform
calculations for a region other that the arbitrary rectangular region that is used by raster layer. For instance, an
elevation histogram of a raster layer doesn’t have much meaning. If it is instead computed using only values
corresponding to a basin (as in he case above), the result that we obtain is a meaningful one that actually gives
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information about the configuration of the basin.

There are other interesting things about this algorithm that we have just run, apart from the no—data values and
how they are handled. If you have a look at the extents of the layers that we have multiplied (you can do it
double—clicking on their names of the layer in the table of contents and looking at their properties), you will see
that they are not the same, since the extent covered by the flow accumulation layer is smaller that the extent of the
full DEM.

That means that those layers do not match, and that they cannot be multiplied directly without homogenizing
those sizes and extents by resampling one or both layers. However, we did not do anything. QGIS takes care of
this situation and automatically resamples input layers when needed. The output extent is the minimum covering
extent calculated from the input layers, and the minimum cell size of their cellsizes.

In this case (and in most cases), this produces the desired results, but you should always be aware of the additional
operations that are taking place, since they might affect the result. In cases when this behaviour might not be the
desired, manual resampling should be applied in advance. In later chapters, we will see more about the behaviour
of algorithms when using multiple raster layers.

Let’s finish this lesson with another masking exercise. We are going to calculate the slope in all areas with an
elevation between 1000 and 1500 meters.

In acest caz, nu dispunem de un strat pentru a-1 utiliza drept mascé, dar il putem crea cu ajutorul calculatorului.
Pornete calculatorul folosind DEM-ul doar ca pe un strat de intrare, i urmatoarea formula

ifelse (abs (a—-1250) < 250, 1, 0/0)

As you can see, we can use the calculator not only to do simple algebraic operations, but also to run more complex
calculation involving conditional sentences, like the one above.

Rezultatul are o valoare de 1 in interiorul gamei in care dorim sa lucrdm, i valori fara-date in celulele din exterior.

-

The no-data value comes from the 0/0 expression. Since that is an undetermined value, SAGA will add a NaN
(Not a Number) value, which is actually handled as a no-data value. With this little trick you can set a no-data
value without needing to know what the no—data value of the cell is.

Now you just have to multiply it by the slope layer included in the project, and you will get the desired result.

All that can be done in a single operation with the calculator. We leave that as an exercise for the reader.
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17.11 Calculatorul vectorial

Note: In aceastd lecie vom vedea cum se vor adduga noi atribute In stratul vectorial, pe baza unei expresii
matematice, cu ajutorul calculatorului vectorial.

We already know how to use the raster calculator to create new raster layers using mathematical expressions. A
similar algorithm is available for vector layers, and generates a new layer with the same attributes of the input
layer, plus an additional one with the result of the expression entered. The algorithm is called Field calculator and
has the following parameters dialog.

i Field calculator X|

Parameters Log Help

[a]
Input layer

[cmws_qudaﬁes [USER.: 100001] | e " o ]

Result field name

[ ]
Field type

[ Float | - ]
Field length

0 S
Field precision

5 =
Farmula

[ ]
Output layer

[ [Save to temporary file] ][ ]

[%¢| Open output file after running algorithm

K1Dj

) 0% )

Rn || Cose || concel |

Note: In versiunile mai noi de Processing, interfaa s-a schimbat considerabil, fiind mult mai puternica i mai uor
de utilizat.

Here are a couple of examples of using that algorithm.

First, let’s calculate the population density of white people in each polygon, which represents a census. We have
two fields in the attributes table that we can use for that, namely WHITE and SHAPE_AREA. We just have to
divide them and multiply by one million (to have density per square km), so we can use the following formula in
the corresponding field

( WHITE / SHAPE_AREA ) x 1000000

Dialogul parametrilor trebuie completai aa cum se aratd mai jos.
Acest lucru va genera un nou cAmp denumit WHITE_DENS

Now let’s calculate the ratio between the MALES and FEMALES fields to create a new one that indicates if male
population is numerically predominant over female population.

Introducei urmatoarea formuld
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& Field calculator

WHITE / SHAPE_AREA

[Save to temporary file]

"MALES" / "FEMALES"

Fereastra parametrilor ar trebui sd arate acest lucru, Tnainte de a apasa pe butonul OK.
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@ Field calculator x|

Parameters Log Help

[*]

Input layer

[cam_bomdaﬁes [USER.: 100001] | - " ]
Result field name

| RATIO ]
Field type

Foat -
Field length

10 =]
Field predsion

E =]
Formula

| float{MALES) /FEMALES |
Output layer

[ [5ave to temparary file] ][ ]

(3| Open output file after running algorithm

EIDf

100%

(o [ cow [ cons ]

In earlier version, since both fields are of type integer, the result would be truncated to an integer. In this case the
formula should be: 1.0 » "MALES" / "FEMALES", to indicate that we want floating point number a result.

We can use conditional functions to have a new field with male or female text strings instead of those ratio
value, using the following formula:

CASE WHEN "MALES" > "FEMALES" THEN ’'male’ ELSE ’female’ END

Fereastra parametrilor ar trebui si arate acest lucru.
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@ Field calculator x|

Parameters Log Help

| [

Input layer

[cam_botnda"ies [USER: 100001] H[ ]
Result field name

|PREDOMIN |
Field type

string [~]
Field length

Formula

'male’ if MALES > FEMALES else ‘female’ |
Qutput layer
[ [Save to temporary file] ][ ]

[%¢| Open output file after running algarithm

[«

100%

(o [ cow [ cons ]

Un calculator de cdmpuri python este disponibil in Advanced Python field calculator, care nu va fi detaliat aici
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§j Advanced Python field calculator x|

Parameters | Log Help

Input layer

census_boundaries [USER: 100001] H )
Result field name

[NewField l
Field type

Integer -]
Field length

Global expression

Formula

value =

Qutput layer
[ [Save to temporary file] ”

[%| Open output file after running algorithm

Rn || Cose || concel |

17.12 Definirea eextinderilor

Note: In aceastd lecie vom vedea cum se definesc extinderile, acest lucru fiind necesar unor algoritmi, mai ales
cele pentru rastere.

Unii algoritmi au nevoie de o extindere, pentru a defini zona care urmeaza sd fie acoperitd de analizd i, de obicei,
pentru a defini extinderea stratului rezultat.

When an extent is required, it can be defined manually by entering the four values that define it (min X, min Y,
max X, max Y), but there are other more practical and more interesting ways of doing it as well. We will see all
of them in this lesson.

First, let’s open an algorithm that requires an extent to be defined. Open the Shapes fo grid algorithm, which
creates a raster layer from a vector layer.
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{§ shapes to grid x|

Parameters Log Help

Shapes

| union [EPSG:23030] | v]
Attribute

ke A
Method for Multiple Values

| [o] first -]
Method for Lines

[0] tin M
Preferred Target Grid Type

| [0] Integer (1 byte) -]

Qutput extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent] ” I

Cellsize

Ex [—

Grid

[ [Save to temporary file] ” l

[%| Open output file after running algorithm

[ 0% ]

[ fm || dee || cond |

All the parameters, except for the last two ones, are used to define which layer is to be rasterized, and configure
how the rasterization process should work. The two last parameters, on the other hand, define the characteristics
of the output layer. That means that they define the area that is covered (which is not necesarily the same area
covered by the input vector layer), and the resolution/cellsize (which cannot be infered from the vector layer, since
vector layers do not have a cellsize).

Primul lucru pe care il putei face este sd tastai cele 4 valori de definire, prezentate anterior, separate prin virgula.
Output extent{xmin, xmax, ymin, ymax)

0,90,0,90 ”

That doesn’t need any extra explanation. While this is the most flexible option, it is also the less practical in some
cases, and that’s why other options are implemented. To access them, you have to click on the button on the
right-hand side of the extent text box.

se layer/canvas extent h

Select extent on canvas

IIse min convering extent from input layers

Sd vedem ce poate face fiecare.

Prima opiune este Use layer/canvas extent, care va afia dialogul de selecie de mai jos.
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0 Select extent
Use extent from

Use canvas extent v

Here you can select the extent of the canvas (the extent covered by the current zoom), or the extension any of the
available layers. Select it and click on OK, and the text box will be automatically filled with the corresponding
values.

The second option is Select extent on canvas. In this case, the algorithm dialog disappears and you can click and
drag on the QGIS canvas to define the desired extent.

Dupd ce eliberai butonul mouse-ului, dialogul va reapérea iar caseta de text va conine deja valorile corespunzatoare
n extinderea definita.

The last option is Use min covering extent from input layers, which is the default option. This will compute the
min covering extent of all layers used to run the algorithm, and there is no need to enter any value in the text box.
In the case of a single input layer, as in the algorithm we are running, the same extent can be obtained by selecting
that same input layer in the Use layer/canvas extent that we already saw. However, when there are several input
layers, the min covering extent does not correspond to any of the input layer extent, since it is computed from all
of them together.

Vom folosi aceasta ultimd metodd pentru a executa algoritmul nostru de rasterizare.

Completai dialogul parametrilor dupd cum se arata in continuare, apoi apasai OK.
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{} Shapes to grid

Parameters Log Help

X

Shapes

 watersheds [EPSG:23030]

Attribute

D

Method for Multiple Values

| [o] first

Method for Lines

| [0] thin

Preferred Target Grid Type

| [3] Floating Point (4 byte)

Qutput extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent]

Cellsize

E

rid

G
[ [Save to temporary file]

[%| Open output file after running algorithm

100%

R des

| [ coreel |

Note: In this case, better use an Integer (1 byte) instead of a Floating point (4 byte), since the ID is an integer

with maximum value=63. This will result in a smaller file size and faster computations.

Vei primi un strat raster care acopera exact zona acoperita de stratul vectorial iniial.

17.12. Definirea eextinderilor
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N

In some cases, the last option, Use min covering extent from input layers, might not be available. This will happen
in those algorithm that do not have input layers, but just parameters of other types. In that case, you will have to
enter the value manually or use any of the other options.

Notice that, when a selection exist, the extent of the layer is that of the whole set of features, and the selection is
not used to compute the extent, even though the rasterization is executed on the selected items only. In that case,
you might want to actually create a new layer from the selection, and then use it as input.

17.13 leiri HTML

Note: 1In aceasti lecie inviim cum administreazi QGIS ieirile in format HTML, care sunt utilizate pentru a
produce text si graficd.

Toate rezultatele obinute pand in prezent au fost sub forma de straturi (vectoriale sau raster). Cu toate acestea, unii
algoritmi genereaza ieiri sub forma de text i graficd. Acestea sunt incapsulate in filere HTML i afiate in aa—numitul
Vizualizator de rezultate, care reprezintd un alt element al cadrului de procesare.

Sa vedem unul dintre aceti algoritmi pentru a inelege cum funcioneaza.

Deschidei proiectul cu datele de utilizat Tn aceastd lecie, apoi deschidei algoritmul Statistici de bazd pentru cam-
purile numerice.
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{§ Basic statistics for numeric fields

[Save to temporary file]

Algoritmul este destul de simplu, trebuind sa selectai doar stratul de utilizat i unul din cdmpurile sale (unul nu-
meric). leirea este de tip HTML, dar caseta corespunzdtoare funcioneazd similar cu cea pentru o ieire de tip
vectorial sau raster. Putei introduce o cale de fiier sau sd o ldsai necompletatd, pentru ca salvarea sa aiba loc
Intr-un fiier temporar. Totui, in acest caz sunt acceptate doar extensiile html i htm, nefiind nici o modalitate de a
modifica formatul de ieire.

Rulai algoritmul, selectdnd ca intrare singurul strat din proiect i cAmpul POP2000, dupa care va apdrea un nou
dialog, similar celui prezentat anterior, iar o data ce algoritmul este executat dialogul parametrilor se va inchide.
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G resuts 2|

Statistics for numeric field Count: 485

Unique values: 403

Minimum value: 0.0

Maximum value: 3198.0

Range: 3198.0

Sum: 554636.0

Mean value: 1143.57938144

Median value: 1074.0

Standard deviation: 527 408287222
Coefficient of Variation: 0.461190797753

Acesta este Vizualizatorul de rezultate. Aici se pastreaza tot rezultatul HTML generat in timpul sesiunii curente,
intr-o forma uor accesibild, astfel incat sa-1 putei verifica rapid, ori de céte ori este nevoie. Orice modificare adusa
straturilor se va pierde la inchiderea QGIS, daci ai ales ieirea Intr-un fiier temporar. Daca ai efectuat salvarea Intr-
o cale permanentd, fiierul se va pastra, dar nu va aparea in Vizualizatorul de rezultate 1a urmatoarea deschidere a
aplicaiei QGIS.

Unii algoritmi genereazd text care nu poate fi subdivizat. Acesta este, de exemplu, cazul algoritmilor care cap-
tureazi textul generat de citre un proces extern. in alte cazuri, rezultatul este prezentat sub formi de text, dar
in mod intern el este imparit Tn mai multe seciuni, de obicei sub formd de valori numerice. Algoritmul pe care
tocmai l-am executat este unul dintre acestea. Fiecare dintre valori este tratatd ca o singurd ieire, stocatd Intr-o
variabild. Dei nu sunt relevante acum, o datd ce vom trece la modelatorul grafic, aceste valori vor fi utilizate ca
intrdri numerice pentru ali algoritmi.

17.14 Un prim exemplu de analiza

Note: In aceastd lecie, vom efectua o analizi reala, folosind doar bara de instrumente, astfel incat sd va familiar-
izai cu elementele cadrului de prelucrare.

Now that everything is configured and we can use external algorithms, we have a very powerful tool to perform
spatial analysis. It is time to work out a larger exercise with some real-world data.

We will be using the well-known dataset that John Snow used in 1854, in his groundbreaking work
(http://en.wikipedia.org/wiki/John_Snow_%28physician%29), and we will get some interesting results. The anal-
ysis of this dataset is pretty obvious and there is no need for sofisticated GIS techniques to end up with good
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results and conclusions, but it is a good way of showing how these spatial problems can be analyzed and solved
by using different processing tools.

Setul de date conine fiierul shape cu decesele cauzate de holerd i locaiile pompelor, precum i o hartd OSM randatd
in format TIFF. Deschidei proiectul QGIS corespunzitor acestei lecii.

Py LR, o
< XN

The first thing to do is to calculting the Voronoi diagram (a.k.a. Thyessen polygons) of the pumps layer, to get the
influence zone of each pump. The Voronoi Diagram algorithm can be used for that.
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{} voronoi Diagram

[Save to temporary file]
%

Destul de uor, dar ne va pune la dispoziie informaii interesante.
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In mod evident, cele mai multe cazuri se incadreaza intr-unul dintre poligoane

To get a more quantitative result, we can count the number of deaths in each polygon. Since each point represents
a building where deaths occured, and the number of deaths is stored in an attribute, we cannot just count the points.
We need a weighted count, so we will use the Count points in polygon (weighted) tool.
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{} Count points in polygon{weighted)

Save to temporary file]

The new field will be called DEATHS, and we use the COUNT field as weighting field. The resulting table clearly
reflects that the number of deaths in the polygon corresponding to the first pump is much larger than the other
ones.
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Another good way of visualizing the dependence of each point in the Cholera_deaths layer with a point in
the Pumps layer is to draw a line to the closest one. This can be done with the Distance to closest hub tool, and
using the configuration shown next.
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{} Distance to nearest hub

[Save to temporary file]

x|

Rezultatul arata in felul urmaétor:
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Although the number of lines is larger in the case of the central pump, do not forget that this does not represent the
number of deaths, but the number of locations where cholera cases were found. It is a representative parameter,
but it is not considering that some locations might have more cases than other.

A density layer will also give us a very clear view of what is happening. We can create it with the Kernel density
algorithm. Using the Cholera_deaths layer, its COUNT field as weight field, with a radius of 100, the extent and
cellsize of the streets raster layer, we get something like this.
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Amintii-va ca, pentru a obine intinderea rezultatului, nu trebuie s o introducei. Facei clic pe butonul din partea
dreapti i selectai Use layer/canvas extent.
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{3 Kernel density estimation x|

Parameters Log Help

Points

| Cholera_Deaths [USER: 100000] - ]
Weight

[ counT -
Radius

| 100 =)
Kernel

[ [0] quartic kernel | - ]
Target Grid

| [0] user defined 2
Output extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent] ”

yer fcanvas extent

Cellsize
Select extent on canvas k
[ 1 ” - Use min convering extent from input layers
Grid sl
P I |
[ 0%

| R || cose || canel

Selectai stratul strdzilor raster iar intinderea sa va fi addugata automat In cadmpul de text. Trebuie sa facei acelai
lucru cu dimensiunea celulei, selectand-o, de asemenea, din acel strat.

Combining with the pumps layer, we see that there is one pump clearly in the hotspot where the maximum density
of death cases is found.

~

17.15 Decuparea i imbinarea straturilor raster

Note: In aceastdl lecie vom vedea un alt exemplu de pregitire a datelor spaiale, pentru a continua utilizarea
geoalgoritmilor in scenarii din lumea reala.

In aceasti lecie, vom calcula un strat de panti pentru suprafaa care inconjoari o zond dati a oraului, dintr-un
strat vectorial cu un singur poligon. DEM-ul de baza este imparit in doud straturi raster care, Impreund, acop-
erd o suprafad mult mai mare decét cea din jurul oraului in care ne dorim sd lucram. Dacd deschidei proiectul
corespunzdtor acestei lecii, vei vedea ceva de genul urmétor.
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Aceste straturi au doua probleme:

» Acestea acoperd o zond care este prea mare pentru ceea ce dorim (suntem interesai de o regiune mai mica
din jurul centrului oraului)

¢ Ele se afld in douai fiiere diferite (limitele oraului se incadreazi doar intr-un singur strat raster, dar, aa cum
s-a mai zis, dorim o anumita suprafad adiionald n jurul acestuia).

Ambele sunt uor rezolvabile cu geoalgoritmii corespunzatori.

In primul rand, vom crea un dreptunghi care definete zona doritd. Pentru aceasta, vom crea un strat care conine
caseta de Incadrare a stratului, impreund cu limitele suprafeei oraului, apoi vom crea un tampon, astfel incat sa
existe un strat raster care il acopera un pic mai mult decit este necesar.

Pentru a calcula caseta de incadrare, putem folosi algoritmul Poligonului din extinderea stratului
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{} Polygon from layer extent

[Save to temporary file]
%

Pentru a-1 tampona, vom folosi algorimul Fixed distance buffer, cu urmitoarele valori pentru parametri.

{§ Fixed distance buffer

[Save to temporary file]
®

Aici se afld caseta de incadrare obinuta, utilizind parametrii de mai sus
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Este o caseta rotundd, dar putem obine cu uurina o caseta echivalentd, cu unghiuri drepte, prin rularea algoritmului
Poligon din extinderea stratului asupra ei. Am putea sd tamponam mai intai limitele oraului, iar apoi sd calculam
extinderea dreptunghiului, economisind un pas.

Vei observa cd rasterele au o proiecie diferita fad de vector. Prin urmare, ar trebui sa le reproiectam Inainte de a
trece mai departe, folosind instrumentul Warp (reproiectare).
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]
Parameters | Log Help
Input layer
dem2 [EP5G:4269] v

Source SRS (EPSG Code)

Destination SRS (EPSG Code)

PS5G:4326

Output file resolution in target georeferenced units (leave O for no change)
0,000000 -

Resampling methed
near v

Additional creation parameters
Output layer

[Save to temporary file]

¥ Open output file after running algerithm

Run Close

Note: Recent versions have a more complex interface. Select at least one compression method.

With this layer that contains the bounding box of the raster layer that we want to obtain, we can crop both of the
raster layers, using the Clip grid with polygon algorithm.
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§¢ dip Grid with Polygon

[Save to temparary file]

t3

Dupa straturile au fost decupate, ele se pot uni cu ajutorul algoritmului GDAL Merge.

i Merge raster layers

[Save to temporary file]
®
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Warning: The following paragraph is obsolete.

A cellsize is needed for the merged layer. We will use the same one of the input ones. You do not need to know it
in advance before calling the algorithm. Just click on the button in the right—hand size of the text field and you will
have a dialog to enter small mathematical formulas, and a list of frequently used values, among them the cellsizes
and bounding coordinates of all available layers.

Note: Putei economisi timp prin efectuarea mai intdi a Tmbinadrii, i abia mai apoi a decuparii, evitdndu-se astfel
apelarea de doud ori a algoritmului de decupare. Totui, in cazul in care mai multe straturi cu o dimensiune

apreciabili trebuie imbinate, vi vei alege cu un strat voluminos, care poate fi dificil de prelucrat ulterior. In acest
caz, s-ar putea avea sd apelai algoritmul de tdiere de mai multe ori, operaie consumatoare de timp, Tnsd nu va
ingrijorai pentru ca vei vedea cd existd unele instrumente adiionale, dedicate automatizarii acestui proces. Pentru
exemplul urmator nu este cazul sa va facei griji, deoarece folosim numai doud straturi.

Cu asta, vom obine DEM-ul final pe care ni-1 dorim.

Acum este timpul si calculdm stratul pantei.

Stratul pantei poate fi calculat cu ajutorul algoritmului Pantd, Aspect, Curburd, Insé DEM-ul obinut in ultima
etapa nu este potrivit ca intrare, deoarece valorile altitudinii sunt exprimate in metri, iar marimea celulei nu este
exprimatd Tn metri (stratul folosete un CRS cu coordonate geografice). De aceea, este nevoie de o reproiectare.
Pentru a reproiecta stratul raster, se poate utiliza iardi algoritmul Warp (reproiectare). Vom efectua reproiectarea
intr-un CRS avand metrul ca unitate (cum ar fi 3857), astfel incit vom putea calcula corect panta, fie cu SAGA,
ori cu GDAL.

Here is the reprojected DEM.
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Panta poate fi de acum calculatd, cu ajutorul noului DEM.
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{} Slope, Aspect, Curvature

[Save to temporary file]

[Save to temporary file]

[Save to temparary file]

[5ave to temparary file]

[Save to temporary file]

Tar aici este stratul pantei rezultate.

17.15. Decuparea i imbinarea straturilor raster 489



QGIS Training Manual, Release 2.8

The slope produced by the Slope, Aspect, Curvature algorithm is expressed in radians, but degrees are a more
practical and common unit. The Metric conversions algorithm will help us to do the conversion (but in case you
didn’t know that algorithm existed, you could use the raster calculator that we have already used).
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i Metric Conversions x|

Parameters Log Help

Grid

[slope | T ” l
Conversion

[ [0] radians to degree | T l
Converted Grid

[ [Save to temporary file] ” l

[%| Open output file after running algarithm

[ 0% |

ok || Cose || conel |

Reproiectand stratului panta convertit, cu ajutorul Reproiectdrii stratului raster, obinem stratul final pe care 1-am
dorit.

Warning: todo: De addugat imaginea

The reprojection processes have caused the final layer to contain data outside the bounding box that we calculated
in one of the first steps. This can be solved by clipping it again, as we did to obtain the base DEM.

17.16 Analize hidrologice

Note: In aceastd lecie, vom efectua unele analize hidrologice. Aceastd analizd va fi utilizatd In unele din urma-
toarele lecii, deoarece constituie un exemplu foarte bun de analizd a fluxului de lucru, pe care o vom folosi pentru

a demonstra unele caracteristici avansate.

In aceastid lecie, vom face unele analize hidrologice. Incepand cu un DEM, vom extrage o reea de canale, vom
delimita bazinele hidrografice i vom calcula unele statistici.

Primul lucru este de a incérca proiectul cu datele leciei, care conine doar un DEM.
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The first module to execute is Catchment area. You can use anyone of the others named Catchment area. They
have different algorithms underneath, but the results are basically the same.

Selectai DEM-ul din campul Elevaie, 1asand valorile implicite pentru restul parametrilor.

{} Catchment Area (Parallel) x|
Parameters | Help

Elevation

s B
Dot B -
Weight

ot S
Dot B
o £ ———
Step

1 =
| [0] Deterministic 8 -

. r
Linear Flow
[ - b
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Unii algoritmi calculeaza multe straturi, dar Catchment Area este cel pe care dorim sd-1 folosim.
Putei sciapa de celelalte, daca dorii.

Randarea stratului nu este foarte informativa.

To know why, you can have a look at the histogram and you will see that values are not evenly distributed (there
are a few cells with very high value, those corresponding to the channel network). Calculating the logarithm of the
catchment area value yields a layer that conveys much more information (you can do it using the raster calculator).
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The catchment area (also known as flow accumulation), can be used to set a threshold for channel initiation. This
can be done using the Channel network algorithm. Here is how you have to set it up (note the Initiation threshold
Greater than 10.000.000).
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{§ Channel Network

10000000|

[Save to temparary file]

[5ave to temparary file]

[Save to temporary file]

Utilizai stratul original al bazinului hidrografic, nu cel logaritmic. Acela folosete doar pentru randare.

If you increase the Initiation threshold value, you will get a more sparse channel network. If you decrease it, you
will get a denser one. With the proposed value, this is what you get.
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Imaginea de mai sus prezintd doar stratul vectorul rezultat i DEM-ul, dar ar trebui si fie i unul raster, cu aceeai
reea de canale. Rasterul va fi, de fapt, cel pe care il vom folosi.

Now, we will use the Watersheds basins algorithm to delineate the subbasins corresponding to that channel net-
work, using as outlet points all the junctions in it. Here is how you have to set the corresponding parameters
dialog.
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i watershed Basins x|
Parameters Help

Elevation

o H
Channel Network

| Channel Network - ]
Sink Route

ot H
Min. Size

0 =

Watershed Basins

[ [Save to temporary file] ” l

[%| Open output file after running algarithm

Acesta vei obine.

Acesta este rasterul rezultat. Putei sd-1 vectorizai folosind algoritmul Vectorizarea claselor grilei.
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{§ vectorising Grid Classes x|

Parameters Help

Grid

| Watershed Basins - . ]

Class Selection

| [1] all dlasses -
Class Identifier

o g
Vectorised dass as...

[ [0] one single (multi-)polygon object | vl
Polygons

[ [Save to temporary file] ” l

[%| Open output file after running algorithm

Now, let’s try to compute statistics about the elevation values in one of the subbasins. The idea is to have a layer
that just represents the elevation within that subbasin and then pass it to the module that calculates those statistics.
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First, let’s clip the original DEM with the polygon representing a subbasin. We will use the Clip grid with polygon
algorithm. If we select a single subbasin polygon and then call the clipping algorithm, we can clip the DEM to the
area covered by that polygon, since the algorithm is aware of the selection.

Selectai un poligon,

i apelai algoritmul de tdiere cu urmatorii parametri:
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{j dip grid with polygon x|

Parameters Log Help

Input
[dem25 [EPSG:23030] |v][ ]

Polygons

[Pol'mons [EPSG:23030] | - ” l
Qutput
[ [Save to temparary file] ” l

[%| Open output file after running algorithm

Elementul selectat in campul de introducere este, desigur, DEM-ul pe care vrem si-1 decupam.

Vei obine ceva de genul acesta.
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Acest strat este gata de a fi utilizat in algoritmul Raster layer statistics.

{j Raster layer statistics x|

Parameters Log Help

Input layer
koo s ]
Statistics

[ [Save to temporary file] ” l

Statisticile rezultate sunt urmatoarele.

Valid cells: 24135

No-data cells: 14373

Minimum value: 771.0

Maximum value: 2080.0

Sum: 29923203.3423

Mean value: 1238.79955878
Standard deviation: 271.406236765

Vom folosi i 1n alte lecii atat procedura de calcule a bazinului, cét i calcularea statisticilor, pentru a afla cuam ne
pot ajuta alte elemente la automatizarea amandurora, cat i pentru a lucra mai eficient.
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17.17 Lucrul cu modelatorul grafic

Note: in aceasti lecie vom folosi modelatorul grafic, o componenti puternici, pe care o putem folosi pentru a
defini un flux de lucru, i pentru a rula o inldnuire de algoritmi.

A normal session with the processing tools includes more than running a single algorithm. Usually several of
them are run to obtain a result, and the outputs of some of those algorithms are used as input for some of the other
ones.

Using the graphical modeler, that workflow can be put into a model, which will run all the necessary algorithms
in a single run, thus simplifying the whole process and automating it.

To start this lesson, we are going to calculate a parameter named Topographic Wetness Index. The algorithm that
computes it is called Topographic wetness index (twi)

I} Topographic wetness index (bwi) x|

Parameters Log Help

Slope

[demzs. [EPSG:23030] |v” ]
Catchment Area

| dem25 [EPSG:23030] - . ]

Transmissivity
o 2

Area Conversion

[ [0] no conversion (areas already given as specific catchment area) | - l
Method (TWI)
[ [0] Standard | vl

Topographic Wetness Index

[ [Save to temparary file] ” l

[%| Open output file after running algorithm

[ 0% )

Rn || Cose || concdl |

As you can see, there are two mandatory inputs: Slope and Catchment area. There is also an optional input, but
we will not be using it, so we can ignore it.

The data for this lesson contains just a DEM, so we do not have any of the required inputs. However, we know
how to calculate both of them from that DEM, since we have already seen the algorithms to compute slope and
catchment area. So we can first compute those layers and then use them for the TWI algorithm.

Aici sunt dialogurile pentru parametrii care ar trebui sd fie utilizai in calculul a 2 straturi intermediare.
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{} Slope, aspect, curvature

[Save to temporary file]

[Save to temporary file]

[Save to temparary file]

[5ave to temparary file]
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{} Catchment area (recursive)

Acesta este modul 1n care va trebui sa setai parametrii dialogului pentru algoritmul TWI.
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{§ Topographic wetness index (twi) x|

Parameters l Log | Help

Slope

[Tmng'aﬁcWehmIndﬂ [EPSG:23030] | - ” = I
Catchment Area

| Catchment Area [EPSG:23030] = - |

Transmissivity

Mot selected) M
Area Conversion

|[1] 1/ cell size {pseudo spedific catchment area) R
Method (TWI)

| [0] Standard R
Topographic Wetness Index

[ [Save to temporary file] ” . I
[%¢| Open output file after running algorithm

[ 0% |
| Rn || dee || Cod |

This is the result that you will obtain (the default singleband pseudocolor inverted palette has been used for
rendermg) You can use the tw1 qml style prov1ded

What we will try to do now is to create an algorithm that calculates the TWI from a DEM in just one single step.
That will save us work in case we later have to compute a TWI layer from another DEM, since we will need just
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one single step to do it instead of the 3 ones above. All the processes that we need are found in the toolbox, so
what we have to do is to define the workflow to wrap them. This is where the graphical modeler comes in.

Deschidei modelatorul, prin selectarea intrdrii sale din meniul de prelucrare.

€ Processing modeler 1Ol x|
Inputs Algorithms [Enter model name here] [Enter group name here] ]

:

1 )
[Edtmodeihep| = Run | | open || save | saveas.. || cose |

Two things are needed to create a model: setting the inputs that it will need, and defining the algorithm that
it contains. Both of them are done by adding elements from the two tabs in the left—hand side of the modeler
window: Inputs and Algorithms

Let’s start with the inputs. In this case we do not have much to add. We just need a raster layer with the DEM,
and that will be our only input data.

Dublu clic pe Stratul raster de intrare, apoi vei vedea urmitorul dialog.

{ Parameter definition el

Parameter namel I

Reguired [Yes | v]

Here we will have to define the input we want. Since we expect this raster layer to be a DEM, we will call it DEM.
That’s the name that the user of the model will see when running it. Since we need that layer to work, we will
define it as a mandatory layer.

Iatd cum ar trebui sd fie configurat dialogul.
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{} Parameter definition ed A

Parameter name I DEM I

Reguired [Yes | - ]

Facei clic pe OK, dupd care intrarea va apdrea In pAnza modelatorului.

€} Processing modeler ] 4]
Inputs Algorithms [Enter model name here] [Enter group name here] ]

El- Parameters
i~ Boolean

‘4}- DEM éj

- Table field
- Vector layer

7 1 [III]E

tvosien] | mn | [ e | [ swe | | swem. || ome

Now let’s move to the Algorithms tab. The first algorithm we have to run is the Slope, aspect, curvature algorithm.
Locate it in the algorithm list, double—click on it and you will see the dialog shown below.
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{§ slope, aspect, curvature 21x

Parameters Help

Elevation

|DEM [~]
Method

[ [0] Maximum Slope (Travis et al, 1975) | v]
Slope <QutputRaster =

[ [Enter name if this is a final result] ]

Aspect<OutputRaster >

[ [Enter name if this is a final result] ]
Curvature <OutputRaster =

[ [Enter name if this is a final result] ]

Plan Curvature <QutputRaster =

[ [Enter name if this iz a final result] ]

Profile Curvature <QOutputRaster =

[ [Enter name if this is a final result] ]

Parent algorithms

0 elements selected I]

Lo ] el

[«

This dialog is very similar to the one that you can find when running the algorithm from the toolbox, but the
element that you can use as parameter values are not taken from the current QGIS project, but from the model
itself. That means that, in this case, we will not have all the raster layers of our project available for the Elevation
field, but just the ones defined in our model. Since we have added just one single raster input named DEM, that
will be the only raster layer that we will see in the list corresponding to the Elevation parameter.

Output generated by an algorithm are handled a bit differently when the algorithm is used as a part of a model.
Instead of selecting the filepath where you want to save each output, you just have to specify if that ouput is an
intermediate layer (and you do not want it to be preserved after the model has been executed), or it is a final one.
In this case, all layers produced by this algorithm are intermediate. We will only use one of them (the slope layer),
but we do not want to keep it, since we just need it to calculate the TWI layer, which is the final result that we
want to obtain.

When layers are not a final result, you should just leave the corresponding field. Otherwise, you have to enter a
name that will be used to identify the layer in the parameters dialog that will be shown when you run the model
later.

There is not much to select in this first dialog, since we do not have but just one layer in or model (The DEM input
that we created). Actually, the default configuration of the dialog is the correct one in this case, so you just have
to press OK. This is what you will now have in the modeler canvas.
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€} Processing modeler
Inputs Algorithms

=10l x|
[Enter model name here] [Enter group name here] ]
slope L] ]
FJ-- Geoalgorithms
El- Domain specific & %
% Hydrology DEM
@ Upslope Area
B- Terrain analysis and geomorphometry
@ Downslope distance gradient
@ Dtm filter (slope-based) ——aIn
i @ Relative heights and slope positions x
-5 Slope length ‘@ Slope, aspect, curvature 9|
iSlope, aspect, curvature
oY Cut [+
E|--- Images N &
B Image analysis
@ ‘egetation index[slope based]
< 1D
’Ed'tmodelheb] [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close ]

The second algorithm we have to add to our model is the catchment area algorithm. We will use the algorithm

named Catchment area (Paralell). We will use the DEM layer again as input, and none of the ouputs it produces
are final, so here is how you have to fill the corresponding dialog.
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{} Catchment area (parallel)

Acum, modelul dvs. ar trebui si arate in felul urmator:
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=
Inputs Algorithms [Enter model name here] [Enter group name here]
catch a l -
(= Geoalgorithms
B Domain specific
El- 4 Hydrology ‘4}' DEM %‘
@ Catchment area (flow tracing)
>@ Cat\:hment ara (recursive) ——a In \
@ Flow width and specific catchment a... 2z
‘@ Slope, aspect, curvature 9‘
Out
In
‘@ Catchment area (parallel) g
Out
“ @I]E
[Ed.itmodelhelp] l Run ] [ Open ] [ Save ] [ Save as ... l [ Close ]
Ultimul pas este sd addugai algoritmul Indicelui Topografic de Umiditate, cu urmatoarea configuraie.
{§ Topographic wetness index (twi) ed
Parameters Help
Slope
[Slope from algorithm 0(Slope, aspect, curvature) | vl
Catchment Area
[Catd’u'nent Area from algorithm 1(Catchment area (parallel)) | vl
Transmissivity
-]

| [Not selected]

Area Conversion

[ [1] 1 / cell size (pseudo specific catchment area)

Method (TWI)

| [0] Standard

Topographic Wetness Index<OutputRaster =

W

Parent algorithms

0 elements selected

ok || Ccancel

In this case, we will not be using the DEM as input, but instead, we will use the slope and catchment area layers
that are calculated by the algorithms that we previously added. As you add new algorithms, the outputs they
produce become available for other algorithms, and using them you link the algorithms, creating the workflow.

In this case, the output TWI layer is a final layer, so we have to indicate so. In the corresponding textbox, enter
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the name that you want to be shown for this output.

Acum, modelul dvs. este finalizat, i ar trebui sa arate 1n felul urmator:

1} Processing modeler =10l x|
Inputs Algarithms TWI from DEM My Maodels
[~ Parameters e

‘4}' DEM o

Vector layer

——& In
= In

"3
‘@ Slope, aspect, curvature é‘

o
‘@ Catchment area (parallel) é

Out

Out

In

o
G Topographic wetness inde...§

Out

'

| KD

[Edjtmodelhelp]l Run ][ Open ][ Save ][Saveas...l[ Close ]

Introducei o denumire i un nume de grup in partea de sus a ferestrei modelului, apoi salvai-1 facand clic pe butonul
Save. -

| TWI from DEM [y Mogels |

s

ode

o9F DEM

T

You can save it anywhere you want and open it later, but if you save it in the models folder (which is the folder
that you will see when the save file dialog appears), you model will also be available in the toolbox as well. So
stay on that folder and save the model with the filename that you prefer.

Acum inchidei caseta de dialog a modelatorului i mergei la instrumente. in Modele se va afla i modelul dvs.

-- Geoalgorithms
= iﬂ Models
i [=H My Models

[Example models]
[Test models]

E Scripts

TWI from DEM

i1 putei rula la fel ca pe oricare alt algoritm normal, printr-un dublu-clic pe el.
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x

e —
Parameters | Log | Help |

DEM

[raster [EPSG: 23030] |~ ” ven I
TWI

[ [Save to temporary file] ” l

[%¢| Open output file after running algarithm

[l 0% ]

Run || Cose || concdl |

As you can see, the parameters dialog, contain the input that you added to the model, along with the outputs that
you set as final when adding the corresponding algorithms.

Rulai-1 folosind DEM-ul ca intrare, apoi vei obine stratul TWI, Intr-un singur singur pas.

17.18 Modele mai complexe

Note: In aceastd lecie vom lucra cu un model mai complex in modelatorul grafic.

Primul model pe care 1-am creat In capitolul anterior a fost unul foarte simplu, doar cu o singura intrare i cu 3
algoritmi. Pot fi create mai multe modele complexe, cu diverse tipuri de intrari i cu mai multe etape. Pentru acest
capitol vom lucra cu un model care creeazd un strat vectorial cu bazine hidrografice, pe baza unui DEM i a unei
valori de prag. Acest lucru va fi foarte util pentru calcularea mai multor straturi vectoriale, care corespund unor
praguri diferite, fard a fi nevoie de repetarea fiecarui pas de fiecare data.

Aceastd lecie nu conine instruciuni despre crearea unui model. Cunoatei deja paii necesari (dintr-o lecie anterioard)
i ai vazut deja ideile de baza despre modelator, deci ar trebui sa-1 incercai singuri. Petrecei cateva minute incercind
sd creai modelul, i nu vé facei griji despre greeli. Nu uitai: mai Intdi addugai intrarile, iar apoi algoritmii pe care
ii folosii pentru a crea fluxul de lucru.

In case you could not create the full model yourself and you need some extra help, the data folder corresponding

to this lesson contains an ‘almost’ finished version of it. Open the modeler and then open the model file that you
will find in the data folder. You should see something like this.
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£} Processing modeler ]
Inputs Algorithms Watershed from DEM and threshold [Example models]
[ Parameters -
‘ 5F DEM 2‘
\| n
Veector layer & watershed basins %
n &

Out
‘@ Fill Sinks g‘
Out .
n
‘@ Vectorising grid classes %‘
—a1In Out

G Catchment area (parallel) §‘

> ‘X
In

‘@ Channel network &
out me—

< [DI]@

[Edtmodelhep] | Run || open || save || savems.. || cose |

This model contains all the steps needed to complete the calculation, but it just has one input: the DEM. That
means that the threshold for channel definition use a fixed value, which makes the model not as useful as it could
be. That is not a problem, since we can edit the model, and that is exactly what we will do.

First, let’s add a numerical input. That will ask the user for a numerical input that we can use when such a value
is needed in any of the algorithms included in our model. Click on the Number entry in the inputs tree, and you
will see the corresponding dialog. Fill it with the values shown next.

{j Parameter definition d

Parameter name [Threshold for channel definition ]

Mir Max ualues[ ] ][ ]

Default value I 1000000 I

Lo ] el

Acum, modelul dvs. ar trebui s arate in felul urmator:

514 Chapter 17. Ghidul de procesare al QGIS



QGIS Training Manual, Release 2.8

{} Processing modeler o ] 4
Inputs Algorithms. Watershed from DEM and threshold [Example models]
El- Parameters -
- Boolean
-~ Extent = x
- File
e |%}- DEM o |4}- Thresheld for channel def... £|
- Raster Layer
- String
Table In

+ Table field
- Vector layer In |@ watershed basins §|

|@ Fill Sinks §| Qut

Out
In
|@ “ectorising grid classes §|
—& In
Cut
|G Catchment area (parallel) ‘§|
Out
(1* Watersheds |
In
|$ Channel network |§|
out He—"
| ]
[Edtmodelheb] [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close ]

The input that we have just added is not used, so the model hasn’t actually changed. We have to link that input
to the algorithm that uses it, in this case the Channel network one. To edit an algorithm that already exists in the
modeler, just click on the pen icon on the corresponding box in the canvas. If you click on the Channel network

algorithm, you will see something like this.

{} Channel network

Parameters Help

2%

Elevation

s

| DEM

Flow Direction

' [Not selected]

Initiation Grid

[Eatd'rnmt Area from algorithm 1(Catchment area (parallel))

Initiation Type

' [2] Greater than

Initiation Threshold

| 1000000

Divergence

' [Not selected]

Tracing: Max. Divergence

10

Trading: Weight

| [Not selected]

Min. Segment Length

10

The dialog is filled with the current values used by the algorithm. You can see that the threshold parameter has a
fixed value of 1,000,000 (this is also the default value of the algorithm, but any other value could be put in there).
However, you might notice that the parameter is not entered in a common text box, but in an option menu. If you
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unfold it, you will see something like this.

) Channel network

Parameters Help

Elevation

| DEM

Flow Direction

' [Not selected]

Initiation Grid

[Catd"rna'lt Area from algorithm 1(Catchment area (parallel))

Initiation Type

' [2] Greater than

Initiation Threshold

1000000

E Threshold for channel definition

| [Not selected]

Tracing: Max. Divergence

|10

Tracing: Weight

' [Not selected]

Min. Segment Length

10

| o

The input that we added is there and we can select it. Whenever an algorithm in a model requires a numerical
value, you can hardcode it and directly type it, or you can use any of the available inputs and values (remember
that some algorithms generate single numerical values. We will see more about this soon). In the case of a string
parameter, you will also see string inputs and you will be able to select one of them or type the desired fixed value.

Select the Threshold input in the Threshold parameter and click on OK to apply the changes to your model. Now

the design of the model should look like this.

£} Processing modeler (=]
Inputs Algorithms Watershed from DEM and threshold [Example models]
=) Parameters re
i Boolean
i Extent =
i File
i Number ‘% 2= Q‘
i~ Raster Layer
- 5tring
Table
i Table field
- Vector layer In in
: x®
|G Fill Sinks §| ‘G Watershed basins P

Out

—&In

‘G Catchment area (parallel) ?‘

Out

Out

In

‘G ‘fectorising grid classes 5‘

Out -

‘G Channel network 5‘
out me—
¢ Threshold for channel deﬁ..5|
ﬂ* Watersheds ‘
: L)
lEdltmodeIheIpl [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close l
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The model is now complete. Try to run it using the DEM that we have used in previous lessons, and with different
threshold values. Here you have a sample of the result obtained for different values. You can compare with the
result for the default value, which is the one we obtained in the hydrological analysis lesson.

Prag = 100,000

Prag = 1,0000,000
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17.19 Calculele numerice din modelator

Warning: Atenie, deoarece acest capitol nu este bine testat, va rugdm sa raportai orice problema; imaginile
lipsesc

Note: In aceastd lecie vom vedea cum se genereazd ieirile numerice din modelator

Pentru aceastd lecie, vom modifica modelul hidrologic pe care l-am creat Tn ultimul capitol (deschidei-1 in mod-
elator nainte de a incepe), astfel incat sd putem automatiza calcularea unei valori valide de prag, nefiind nevoie
sd cerem utilizatorului si o introducd. Deoarece aceasta valoare se referd la variabila din pragul stratului raster, o
vom extrage din acest strat, pe baza unor analize statistice simple.

Incepand cu modelul menionat mai inainte, haidei sd facem urmétoarele modificari:

In primul rand, se calculeaz statisticile stratului de acumulare a fluxului, utilizind algoritmul Statisticile stratului
raster.

21X

.  —
Parameters | Help |

Input layer
[Catd"lment Area from algorithm 1(Catchment area (parallel)) | vl
Statistics <OutputHTML >

[ [Enter name if this is a final result] l

Parent algorithms

0 elements selected E

Ok ] [ Cancel

Acest lucru va genera un set de valori statistice, care vor fi de acum disponibile pentru toate cAmpurile numerice
ai altor algoritmi.

If you double click on the Channel network algorithm to modify it, as we did in the last lesson, you will see now
that you have other options apart from the numeric input that you added.
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{} Channel network
Parameters Help

2l

Elevation

DM -]
Flow Direction

| INot selected] [~]
Initiation Grid

| Catchment Area from algorithm 1(Catchment area (parallel)) v
Initiation Type

[ [2] Greater than | v]

Initiation Threshold
Threshaold for channel definition

Threshold for channel definition

Minimum value from algorithm S{Raster layer statistics)
Maximum value from algorithm 5({Raster layer statistics)
Sum from algorithm S(Raster layer statistics)

Mean value from algorithm 5{Raster layer statistics)

valid cells count from algorithm 5{(Raster layer statistics)
Mo-data cells count from algorithm 5(Raster layer statistics)
Standard deviation from algorithm 5{Raster layer statistics)

[*)

| [Not selected] -]

Min. Segment Length -

|10 v E
o | conl

Cu toate acestea, nici una dintre aceste valori nu este adecvatd pentru a fi utilizatd ca i prag valid, atat timp
cat acestea vor produce reele de canale nu prea realistice. Putem obine, in schimb, un nou parametru pe baza
lor, pentru a obine un rezultat mai bun. De exemplu, putem folosi media, la care se va adduga de 2 ori deviaia

standard.

Pentru a adduga aceastd operaiune aritmeticd, putem folosi calculatorul, pe care il vei gdsi in

grupul

Geoalgorithms/modeler/modeler-tools. Acest grup conine algoritmi care nu sunt foarte utili in afara modela-

torului, dar care ofera funcionalitdi utile la crearea unui model.

Dialogul parametrilor pentru algoritmul calculatorului arata astfel:
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} Calculator el

You can refer to model values in you formula, using singledetter variables, as follows:

a->Threshold for channel definition

b-=Minimum value from algorithm S{R.aster layer statistics)
c-=Maximum value from algorithm S(Raster layer statistics)
d-=5um from algorithm S(Raster layer statistics)

e-=Mean value from algorithm 5(Raster layer statistics)
f-=valid cells count from algorithm S(Raster layer statistics)
g-=MNo-data cells count from algorithm 5(Raster layer statistics)
h-=5tandard deviation from algorithm 5(Raster layer statistics)

I e+2%h| I

o« || cencd

Dupa cum putei vedea, dialogul este diferit fad de celelalte pe care le-am vazut, dar avei acolo aceleai variabile

care au fost disponibile in campul Threshold din algoritmul Channel network. Introducei formula de mai sus, apoi
apasai pe OK, pentru a adduga algoritmul.

€} Processing modeler

N [=1k
Inputs Algorithms Watershed from DEM and threshold [Example models] ]
calou L] l / B
= Geoalgorithms —# In In In
El- Domain specific 3 I
E|--- Terrain analysis and geomorphometry ‘G Catchment area (parallel) 5 G Channel network 9‘ @ e
i & Real area calculation -—
HE— Cut [# Out (o]
= Modeler N = u_
E|--- Modeler tools
8 Caleulator
=) _ Raster
. Bk General tools
- && Raster calculator ®
B 88 vector 7 Threshold for channel def... o
B- Table tools
Advanced Python field calculator
- In
Field calculator
& Raster layer statistics 5‘
Cut = In
Statistics x
Minimum value B calculator &
Maximum value out
Sum Y
Mean value
valid cells count
No-data cells count
Standard deviation
Cl —— an
’Editmodelhelp] [ Run l [ Open ] [ Save ] [ Save as ... ] [ Close ]

Daca extindei intrarea rezultatului, aa cum se aratd mai sus, vei vedea cd modelul este conectat la doua dintre
valori, i anume media i abaterea standard, care sunt cele pe care le-am folosit in formula.

Addugarea acestui nou algoritm va aduce o noud valoare numericd. Dacd mergei iardsi In algoritmul Channel
network, putei selecta acea valoare din parametrul Threshold.
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{} Channel network
Parameters Help

Elevation

| DEM

Flow Direction

' [Not selected]

Initiation Grid

[Eatd'ment Area from algorithm 1(Catchment area (parallel))

Initiation Type

' [2] Greater than

Initiation Threshold

IThreshold far channel definition

Divergence

| [Not selected]

Tracing: Max. Divergence

10

Tracing: Weight

| Mot selected]

e

Min. Segment Length

|10

Facei clic pe OK, dupd care modelul dvs. ar trebui sd arate in felul urmator:

{} Channel network
Parameters Help

Elevation

| DEM

Flow Direction

' [Not selected]

Initiation Grid

[Cabd'wmt Area from algorithm 1({Catchment area (parallel})

Initiation Type

' [2] Greater than

Initiation Threshald

[Threshold for channel definition

Threshold for channel definition

Minimum value from algorithm S{Raster layer statistics)
Maximum value from algorithm 5({Raster layer statistics)
Sum from algorithm S(Raster layer statistics)

Mean value from algorithm 5{Raster layer statistics)

valid cells count from algorithm 5{(Raster layer statistics)
Mo-data cells count from algorithm 5(Raster layer statistics)
Standard deviation from algorithm S{Raster layer statistics)
Result from algorithm 6(Calculator)
it

Min. Segment Length

10

Nu vom folosi intrarea numerica pe care am adaugat-o modelului, astfel Incat ea poate fi eliminatd. Facei clic-
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dreapta pe ea i selectai Remove

Warning: todo: De addugat imaginea

De acum, noul nostru model este terminat.

17.20 Un model in cadrul unui model

Warning: Atenie, deoarece acest capitol nu este bine testat, va rugam sa raportai orice problema; imaginile
lipsesc

Note: In aceasta lecie vom vedea cum sa folosim un model intr-un alt model, mai mare.

Am creat deja cateva modele, iar Tn aceastd lecie vom vedea cum le putem combina intr-unul singur, mai mare.
Un model se comportd la fel ca oricare alt algoritm, ceea ce inseamnd cd putei adduga un model pe care 1l avei
deja, ca parte a altuia, pe care urmeaza sd-1 creai.

In acest caz, vom extinde modelul nostru hidrologic, prin adiugarea valorii medii TWI in fiecare dintre bazinele
pe care le genereaza ca rezultat. Pentru aceasta, avem nevoie de calculul LST i a unor statistici. Din moment
ce am creat deja un model pentru a calcula LST dintr-un DEM, este o idee bund sd refolosii acel model, in locul
addugdrii algoritmilor pe care 1i conine in mod individual.

Sa incepem cu modelul folosit ca punct de plecare pentru ultima lecie.

Warning: todo: De addugat imaginea

in primul rand, vom adduga modelul LST. Pentru ca acesta sa fie la Indemanad, ar fi trebuit sa fie salvat Tn dosarul
modelelor, In caz contrar el nefiind afiat in caseta de instrumente sau in lista de algoritmi din modelator. Asigurai-
va cd este disponibil.

Adédugai-l la modelul actual i folosii DEM-ul de intrare ca i ieire. Ieirea este una temporard, din moment ce
vrem sa obinem doar stratul TWI, pentru a-1 folosi la calculul statisticilor. Singura ieire a acestui model va fi, in
continuare, stratul vectorial al bazinelor hidrografice.

Iatd dialogul parametrilor corespunzdtori:

Warning: todo: De addugat imaginea

Acum avem un strat TWI, pe care 1l putem folosi impreund cu stratul vectorial al bazinelor hidrologice, pentru a
genera unul nou, care conine valorile TWI corespunzitoare fiecirui bazin hidrografic.

Acest calcul se face cu ajutorul algoritmului Statisticilor pentru grila acopritd de poligoane. Utilizai straturile
menionate mai sus ca intrare, pentru a crea rezultatul final.

Warning: todo: De addugat imaginea

Rezultatul algoritmului de Vectorizare a claselor grilei a reprezentat iniial produsul nostru final, Tnsd acum dorim
doar un rezultat intermediar. Pentru a schimba acest lucru, trebuie sd editai algoritmul. Efectuai dublu-clic pe
acesta pentru a deschide dialogul parametrilor sii, apoi tergei numele ieirii. Astfel, va rezulta o ieire temporara,
aa cum este in mod implicit.

Warning: todo: De addugat imaginea

Tata cum ar trebui sa arate modelul final:
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Warning: todo: De addugat imaginea

Dupa cum vedei, utilizarea unui model intr-un alt model nu reprezintd nimic special, putind fi adaugat la fel ca
oricare alt algoritm, atat timp cat modelul este salvat in dosarul de modele i este disponibil in caseta de instrumente.

17.21 Interpolarea

Note: Acest capitol prezintd cum se pot interpola datele punctuale, i vi se arata un alt exemplu real de efectuare
de analize spaiale

In this lesson, we are going to interpolate points data to obtain a raster layer. Before doing it, we will have to do
some data preparation, and after interpolating we will add some extra processing to modify the resulting layer, so
we will have a complete analysis routine.

Deschidei datele exemplu pentru aceastd lecie, care ar trebui sa arate astfel.

The data correspond to crop yield data, as produced by a modern harvester, and we will use it to get a raster layer
of crop yield. We do not plan to do any further analysis with that layer, but just to use it as a background layer for
easily identifying the most productive areas and also those where productivity can be improved.

The first thing to do is to clean—up the layer, since it contains redundant points. These are caused by the movement
of the harvester, in places where it has to do a turn or it changes its speed for some reason. The Points filter
algorithm will be useful for this. We will use it twice, to remove points that can be considered outliers both in the
upper and lower part of the distribution.
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Pentru prima execuie, folosii urmétoarele valori ale parametrilor.
{} Points filter

Save to temporary file]

Pentru urmatoarea execuie, folosii configuraia prezentatd mai jos.
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{} Points filter

Observai ca nu utilizam stratul original ca intrare, ci rezultatul execuiei anterioare in loc.

The final filter layer, with a reduced set of points, should look similar to the original one, but it contains a smaller
number of points. You can check that by comparing their attribute tables.

Now let’s rasterize the layer using the Shapes to grid algorithm.

17.21. Interpolarea 525



QGIS Training Manual, Release 2.8

x

Parameters | Log Help

|»

Shapes

Filtered Points [EPSG:32755] - ]
Attribute

Y Mass(D M
Method for Multiple Values

4 mean -]
Method for Lines

[0] thin -]
Preferred Target Grid Type

| [3] Floating Point (4 byte) -]

Qutput extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent] ][ ]

Cellsize

E [——

Grid

[ [Save to temporary file] ][ ]

[%| Open output file after running algorithm -

[ 0% )

Rn || Cose || concdl |

The Filtered points layer refers to the resulting one of the second filter. It has the same name as the one produced
by the first filter, since the name is assigned by the algorithm, but you should not use the first one. Since we will
not be using it for anything else, you can safely remove it from your project to avoid confusion, and leave just the
last filtered layer.

Rezultatul raster aratd in felul urmator.
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It is already a raster layer, but it is missing data in some of its cells. It only contain valid values in those cells that
contained a point from the vector layer that we have just rasterized, and a no—data value in all the other ones. To
fill the missing values, we can use the Close gaps algorithm.
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{} Close gaps

[Save to temporary file]

Stratul din care lipsesc valorile fara—date arata in felul urmator.
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To restrict the area covered by the data to just the region where crop yield was measured, we can clip the raster
layer with the provided limits layer.
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{j dip grid with polygon x|

Parameters Log Help

Input

| Changed Grid [EPSG:32755] M
Polygons

imits [EPSG:32755] - ]
Qutput
[ [Save to temparary file] ” l

[%| Open output file after running algorithm

[ 0% |

[ fn ][ oo ][ oo |

And for a smoother result (less accurate but better for rendering in the background as a support layer), we can
apply a Gaussian filter to the layer.

x

Parameters Log Help

Grid

cloped scars ]
Standard Deviation

3 =)
Search Mode

| [1] Cirdle R
Search Radius

| 250 =)

Filtered Grid

[ [Save to temporary file] ” l
[%¢| Open output file after running algorithm
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Cu parametrii de mai sus, vei primi urmatorul rezultat

l
r
-
-
-
-

—

-
.
-

i

“_-. ‘
|
1
i

17.22 Mai multe despre interpolare

Note: Acest capitol prezintd alte cazuri practice de folosire a algoritmilor de interpolare.

Interpolation is a common technique, and it can be used to demonstrate several techniques that can be applied using
the QGIS processing framework. This lesson uses some interpolation algorithms that were already introduced, but
has a different approach.

The data for this lesson contains also a points layer, in this case with elevation data. We are going to interpolate it
much in the same way as we did in the previous lesson, but this time we will save part of the original data to use
it for assessing the quality of the interpolation process.

First, we have to rasterize the points layer and fill the resulting no—data cells, but using just a fraction of the points
in the layer. We will save 10% of the points for a later check, so we need to have 90% of the points ready for the
interpolation. To do so, we could use the Split shapes layer randomly algorithm, which we have already used in a
previous lesson, but there is a better way to do that, without having to create any new intermediate layer. Instead
of that, we can just select the points we want to use for the interpolation (the 90% fraction), and then run the
algorithm. As we have already seen, the rasterizing algorithm will use only those selected points and ignore the
rest. The selection can be done using the Random selection algorithm. Run it with the following parameters.
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x

Parameters | Log Help

Input layer

' points [EPSG:23030] d
Method

[Pambge of selected features | "l

Mumber fpercentage of selected features

190 =]

[ 0% |

Se vor selecta 90% dintre punctele din stratul de rasterizat

Selecia este aleatoare, astfel incat selecia dvs. ar putea diferi de selecia ardtatd In imaginea de mai sus.

Now run the Shapes to grid algorithm to get the first raster layer, and then run the Close gaps algorithm to fill the
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no—data cells [Cell resolution: 100 m].

To check the quality of the interpolation, we can now use the points that are not selected. At this point, we know
the real elevation (the value in the points layer) and the interpolated elevation (the value in the interpolated raster
layer). We can compare the two by computing the differences between those values.

Din moment ce vom folosi punctele care nu sunt selectate, in primul rand, haidei sd inversam selecia.

The points contain the original values, but not the interpolated ones. To add them in a new field, we can use the
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Add grid values to points algorithm

{J Add grid values to points

[Save to temporary file]

x|

The raster layer to select (the algorithm supports multiple raster, but we just need one) is the resulting one from
the interpolation. We have renamed it to inferpolate and that layer name is the one that will be used for the name
of the field to add.

Acum avem un strat vectorial care conine ambele valori, cu punctele care nu au fost utilizate pentru interpolare.
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{} Attribute table - Result = Features totak 703, filtered: 703, selected:

=10 x|

[;?’

E

BG|ERE

&)%)

&

|BIE

=

bl

=]

I ! VALLE

interpolate

1516.0000000000

1452, 5041504000

2096.0000000000

2073, 70489260000

5582,0000000000

555,3154296900

&
10
12
20| 843.0000000000

863.3750000000

2224,0000000000

2136.3433537000

748,0000000000

753. 2822265600

1635.0000000000

1644.0015234000

726.0000000000

7046588134800

9270000000000

936.9505004300

1320.0000000000

1305, 3083496000

2170,0000000000

2155, 5400391000

SlB|g|B[E|B[BIR]IZ[*]|¥]"

548.0000000000

544.8676757800

42

641,0000000000

648.3961151600

47

1534.0000000000

1525, 2007422000

54

141| F75.0000000000

757.4203451200

02

158 | 1915.0000000000

1924, 1274414000

o

I b Show Al Feamresv]

Acum, vom folosi calculatorul de cAmpuri pentru aceasta sarcind. Deschidei algoritmul Calculatorului de campuri
i-1 vom rula cu urmatorii parametri.

{} Field calculator

Parameters

Log | Help

x|

Input layer

[R.esdt [EPSG:23030]

Result field name

[Errur

Field type

| Float

Field length

Formula

[abs{‘u‘.ﬁ.LUE - interpalat)

Qutput layer

[ [Save to temporary file]

[%| Open output file after running algarithm

FY
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If your field with the values from the raster layer has a different name, you should modify the above formula
accordingly. Running this algorithm, you will get a new layer with just the points that we haven’t used for the
interpolation, each of them containing the difference between the two elevation values.

Reprezentand stratul in conformitate cu acea valoare, vom avea o prima idee despre locaia celor mai mari dis-
crepane.

{} Attribute table - Output layer = Features totak 703, filtered: 703, I | |

/)B]| )| (&])(=] (=] (=) ) (B (2]) | [E) (=] [E
ID i VALUE interpolat error -

i 4107 | 1243,0000000000 | 1199,6501465000 43,34985

1 6| 1515,0000000000 | 1452,5041504000 63.49585

7 4112 1594,0000000000 | 1590,4535205000 3.51648

3 10| 2096.0000000000 | 2073, 7548926000 22,23511

4 12| 5320000000000 | 555.31542965900 26.68457

= 4121 1101.0000000000 | 1103.0323486000 2.03235

5 6175 1258,0000000000 | 1260,9545191000 2.95452

7 4125 ( 1241.0000000000 | 1225.0878306000 1581211

3 20 843,0000000000 | B8563,3750000000 20,37500

g 6179 | 1195.0000000000 | 1198.4991455000 3.49915

10 2075 17356,0000000000 | 1799,54568750000 13,54685

11 4133 | 1196.0000000000 | 1156,2314453000 39.76855

12 6135 | 1720,0000000000 | 1724.4538672000 4.46387

13 6139 | 1497.0000000000 | 1498, 2706293000 1.27063

14 5191 1349,0000000000 | 1347 5555420000 1.44445

15 2086 1277.0000000000 | 1296, 1835986000 19,138600 E
b { Show al Features _ E|

Interpoland acel strat vei obine un strat raster cu eroarea estimata In toate punctele din zona interpolata.
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You can also get the same information (difference between original point values and interpolated ones) directly
with GRASS — v.sample.

Your results might differ from these ones, since there is a random component introduced when running the random
selection, at the beginning of this lesson.

17.23 Execuia iterativa a algoritmilor

Note: Aceastd lecie prezintd un mod diferit de a executa algoritmii care folosesc straturi vectoriale, prin rularea
lor Tn mod repetat, iterdnd entitdile dintr-un strat vectorial de intrare

Cunoatem deja modelatorul grafic, care reprezintd o modalitate de automatizare a sarcinilor de procesare. Cu
toate acestea, in unele situaii, modelatorul ar putea sd nu fie chiar ceea ce ne trebuie pentru a automatiza o anumita
sarcind. Vom vedea una dintre acele situaii, i cum sa o rezolvam cu uurind, folosind o funcionalitate diferita:
executarea iterativd a algoritmilor.

Deschidei datele corespunzatoare acestui capitol. Acesta ar trebui sa arate astfel.

17.23. Execuia iterativa a algoritmilor 537



QGIS Training Manual, Release 2.8

|

Vei recunoate DEM-ul nostru bine-cunoscut din capitolele anterioare, i un set de bazine hidrografice extrase din
el. Imaginai-va ci trebuie sd reducem DEM-ul in mai multe straturi mici, fiecare dintre ele coninand doar datele
de elevaie corespunzdtoare unui singur bazin hidrografic. Acest lucru va fi util dacd dorii mai tarziu sa calculai
unii parametri ce in de fiecare bazine hidrografice, cum ar fi cota de elevaie sau curba hipsographicd.

Acest lucru reprezintd o sarcind lunga durati i plictisitoare, mai ales in cazul in care numarul bazinelor hidrografice
este mare. Cu toate acestea, este o sarcind care poate fi uor automatizati, aa cum vom vedea.

The algorithm to use for clipping a raster layer with a polygon layer is called Clip grid with polygons, and has the
following parameters dialog.
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{j dip grid with polygon x|

Parameters Log Help

Input
[dem25 [EPSG:23030] |v][ ]

Polygons

watersheds [EPSG:23030] - ]
Qutput
[ [Save to temparary file] ” l

[%| Open output file after running algorithm

[ 0% |

Dupad cum putei vedea, se utilizeazd aria acoperitd de toate poligoanele bazinelor hidrografice.

Putei decupa DEM-ul dupa un singur bazin hidrografic, prin selectarea bazinului dorit, i apoi prin rularea algorit-
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mului aa cum am facut-o mai Tnainte.

_

Deoarece numai entitdile selectate sunt folosite, numai poligonul selectat va fi folosit pentru a decupa stratul raster.

Fécand acest lucru pentru toate bazinele, se va produce rezultatul pe care il cdutdm, dar aceasta nu aratd ca un mod
foarte practic de lucru. In schimb, sd vedem cum automatizim rutina selectare i decupare.

First of all, remove the previous selection, so all polygons will be used again. Now open the Clip grid with polygon
algorithm and select the same inputs as before, but this time click on the button that you will find in the right-hand
side of the vector layer input where you have selected the watersheds layer.
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{J Clip grid with polygon

[Save to temporary file]

x|

Acest buton va cauza divizarea stratului de intrare selectat in mai multe straturi, pe masura ce se descopera entitaile,
fiecare dintre ele coninand céte un singur poligon. Algoritmul va fi solicitat In mod repetat, cite o data pentru
fiecare dintre aceste straturi cu un singur poligon. Rezultatul, In loc de un singur strat raster, va consta Intr-un set
de straturi raster, fiecare dintre ele corespunzand céte unei execuii a algoritmului.

Tatd rezultatul pe care 1l vei obine, daci ai rulat algoritmul de tdiere aa cum s-a explicat.
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Pentru fiecare strat, paletd de culori alb-negru, (sau orice paletd pe care o utilizai), este ajustatd in mod diferit, de
la minim pana la valorile sale maxime. Acesta este motivul pentru care putei vedea diferite piese, iar culorile nu
par a se potrivi la grania dintre straturi. Valorile, cu toate acestea, se potrivesc.

Daca introducei un nume pentru fiierul de ieire, fiierele rezultate vor fi denumite folosind ca nume de fiier i, ca
sufix, un numadr corespunzdtor pentru fiecare iteraie.

17.24 Mai multe utilizari ale execuiei iterative a algoritmilor

Note: Aceasti lecie va aratd cum sd combinai execuia iterativd a algoritmilor cu modelatorul, pentru a extinde
automatizarea.

Execuia iterativd a algoritmilor este disponibild nu doar pentru algoritmii Tncorporai, ci, de asemenea, i pentru
algoritmii pe care 1i putei crea, cum ar fi modelele. Vom vedea cum putem combina un model cu executarea
iterativa a algoritmilor, astfel incat sd putem obine cu uurini rezultate mai complexe.

The data the we are going to use for this lesson is the same one that we already used for the last one. In this
case, instead of just clipping the DEM with each watershed polygon, we will add some extra steps and calculate a
hypsometric curve for each of them, to study how elevation is distributed within the watershed.

Since we have a workflow that involves several steps (clipping + computing the hypsometric curve), we should go
to the modeler and create the corresponding model for that workflow.

You can find the model already created in the data folder for this lesson, but it would be good if you first try to
create it yourself. The clipped layer is not a final result in this case, since we are just interested in the curves, so
this model will not generated any layers, but just a table with the curve data.

Modelul ar trebui sa arate astfel:
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{} Processing modeler

=10l x|
Inputs | Algorithms Clipping + hypsometry Examples
hy & l -
-y GRASS commands
El-Raster (%) ® %
&' r.dump -Recategorizes data in a raster .. ‘ 9F Raster layer é‘ ‘ =F Polygons layer Q‘
iy r.eim.water - Overland flow hydrologic si
=3 6 Orfeo Toolbox (Image analysis)
(= Miscellaneous
b Hyperspectral data unmixing
E- & SAGA (2.1)
Ej] Grid - Analysis Polygons
@ Analytical hierarchy process Input
= Tgrrain Analysis - Marphometry n =]
e Hypsometry
G Clip grid with polygon 5
Cut
Z-Range Max
Z-Range Min
Use Z-Range
Classification Constant
Sort
Number of Classes
Elevation
n B
@ Hypsometry 5‘
Cut
‘7‘{ “¥ hypsometry table ‘
i1 (v
[Edtmodelheb] l Run ] [ Open ] [ Save ] [ Save as ... l [ Close ]

Addugai modelul 1n dosarul corespunzétor, astfel incat el si fie disponibil in bara de instrumente, apoi rulai-1.

{} Processing modeler

=101 x|
Inputs. Algorithms Clipping + hypsometry Examples
& a :
El- 4y GRASS commands
E--Raster (%) ® ®
iy r.dump - Recategorizes data in a raster ... ‘ 4F Raster layer é‘ ‘ ¢ Polygons layer Q‘
-y rsim.water - Overland flow hydrologic si...
=3 6 Crfeo Toolbox (Image analysis)
- Miscellaneous
- {8 Hyperspectral data unmixing
El- & sAGA (2.1)
Ef,! id - Analysis Polygons
@ Analytical hierarchy process Input
E Terrain Analysis - Morphometry n =
B Hypsometry
G Clip grid with polygon 5
Out
Z-Range Max
Z-Range Min
Use Z-Range
Classification Constant
Sort
Number of Classes
Elevation
In =
G Hypsometry g‘
Cut
‘_1‘{ " hypsometry table ‘
S an
[Edtmodelheb] l Run ] [ Open ] [ Save ] [ Saveas... l [ Close ]

Select the DEM and watersheds basins, and do not forget to toggle the button that indicates that the algorithm has

to be run iteratively.

Algoritmul va fi rulat de mai multe ori, iar tabelele corespunzdtoare vor fi create i deschise in proiectul dvs. QGIS.

17.24. Mai multe utilizari ale execuiei iterative a algoritmilor
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El- x = watersheds

hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
hypsometry table
:=. dem25

&3]

We can make this example more complex by extending the model and computing some slope statistics. Add the
Slope, aspect, curvature algorithm to the model, and then the Raster statistics algorithm, which should use the
slope output as its only input.

Esecuzione modelli - o x
2 B3
m B v Eran
-I Parametri hyp ex
4 Boolean .
4 Extent o9r rast l;?' AP wect .,{2‘
9F File
4 Number n In
4 Raster layer & Clip grid with polygan .5?’ & Slope, aspect, curvature o
qF String
out out
4F Table
4 Table field In In
4F Vector layer &€ Hypsometry ;) /' Raster layer statistics .{)’
out Qut
-, b ¥ stat
Input | Algoritmi “
| I < 3

Dacd rulai acum modelul, in afard de tabele, vei obine un set de pagini cu statistici. Aceste pagini vor fi disponibile
in caseta de dialog a rezultatelor.

17.25 Interfaa de prelucrare in serie

Note: Aceastd lecie introduce interfaa de prelucrare in serie, care permite executarea unui singur algoritm, cu un
set de valori de intrare diferite.

Uneori, un anumit algoritm trebuie sa fie executat, In mod repetat, cu diferite valori de intrare. Acest lucru este,
de exemplu, cazul 1n care un set de fiiere de intrare trebuie convertit dintr-un format in altul, sau atunci cand mai
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multe straturi dintr-o anumita proiecie trebuie convertite intr-o altd proiecie.

In acest caz, apelarea repetati a algoritmului din bara de instrumente nu este cea mai buni opiune. in schimb, ar
trebui folositd interfaa de prelucrare in serie, care simplificd foarte mult efectuarea unei execuii multiple a unui
algoritm dat. Pentru a rula un algoritm ca un proces in serie, identificai-l1 in bara de instrumente, i in loc de
dublu-clic pe el, facei clic pe el i alegei Rulare ca proces in serie.

E‘ {J‘é} Raster
! B ¥ General tools

P b ik Reproject raster layer
=- {J‘é} Vector
= Geeral tools

‘Reproject lay

= E

Execute as batch process

Edit rendering styles for outputs

Pentru acest exemplu, vom utiliza Reproiectare algoritm, aa ca gasii-1 i procedai aa cum este descris mai sus. Vei
obine urmdtorul dialog.

{} Batch Processing - Reproject layer ll

Parameters | log | Help |

| Input layer Target CRS Reprojected layer Load in QGIS |
EPSG:4326 s s |~
EPSG:4326 fes i
EPSG:4326 fes | ™
i o%
’ Run ] [ Add row l [ Delete row l [ Close l [ Cancel l

Dacd aruncai o privire la datele acestei lecii, vei vedea cd acestea conin un set de trei fiiere shape, dar nici un fiier
de proiect QGIS. Aceasta se datoreaza faptului cd, atunci cand un algoritm este rulat ca un proces in serie, intrdrile
stratului pot fi selectate fie din proiectul QGIS curent, fie din fiiere. Asta face mai uoara procesarea unei cantitai
mari de straturi, cum ar fi, de exemplu, toate straturile dintr-un folder dat.

Fiecare rand din tabelul dialogului de prelucrare in serie, reprezintd o singurd execuie a algoritmului. Celulele
dintr-un rand corespund parametrului necesar algoritmului, ele nefiind dispuse una deasupra celeilalte, la fel ca
intr-un dialog normal de execuie singulara, ci orizontal 1n acel rand.

Definirea procesului care va rula in serie, consta in completarea tabelului cu valorile corespunzétoare, iar dialogul
in sine conine multe instrumente care fac aceastd sarcind mai uoard.

S incepem completarea, unul cite unul, a cAmpurilor. Prima coloani de umplut este Stratul de intrare. In loc
sd introducei numele fiecdruia dintre straturile pe care vrem sd le procesdm, le putei selecta pe toate, i sd lasam
dialogul sd le ordoneze cite unul in fiecare rand. Facei clic pe butonul din celula din stanga-sus, iar in dialogul
care se va deschide, de selecie a fiierului, selectai trei dosare pentru a fi reproiectate. Din moment ce numai unul
dintre ele este necesar pentru fiecare rand, cele ramase vor fi folosite pentru a umple randurile de dedesubt.
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{} Batch Processing - Reproject layer 1[

Parameters

Input layer Target CRS Reprojected layer
D:\batch_conversion'ptl.shp [ EPSG:4326 e | -

D:\batch_conversion'pt2.shp EPSG:4326 e |-
D:'\batch_conversion'pt3.shp EPSG:43256 Yo -

( 0% )

| mn || Addrow | | Deleterow | | Close | [ concel |

Numadrul implicit de randuri este de 3, care este exact numdrul de straturi pe care le avem de convertit, dar daca
selectai mai multe straturi, noi rinduri vor fi addugate automat. Daci dorii s3 umplei manua intrarilel, putei adduga
mai multe randuri folosind butonul Addugare rdnd.

Vom converti toate acele straturi la CRS-ul EPSG:23029, aa cd vom selecta acest CRS 1n al doilea cAmp. Ne dorim
acelai lucru pentru toate randurile, dar nu trebuie sd repetim aceeai pai pentru fiecare rand. In schimb, stabilim
CRS-ul pentru primul rand (cel din partea de sus), folosind butonul din celula corespunzdtoare, i efectuand dublu

clic pe antetul de coloand. Asta va face ca toate celulele din coloand sd se completeze utilizand valoarea celulei
superioare.
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{} Batch Processing - Reproject layer 1[
Parameters
Input layer Target CRS Load in QGIS
D:\batch_conversion'ptl.shp EPSG:23029 Yes
D:\batch_conversion'pt2.shp EPSG: 23029
D:'\batch_conversion'pt3.shp EPS5G: 23029 Yes. -
( 0% ]
Run ] [ Add row l [ Delete row l [ Close l ’ Cancel ]

In cele din urma, trebuie sd selectai un fiier de ieire pentru fiecare execuie, care va conine stratul reproiectat
corespunzdtor. Incd o datd, vom face acest lucru doar pentru primul rand. Facei clic pe butonul dn celula de sus, iar
in folderul in care dorii sd punei fiierele de ieire, introducei un nume de fiier (de exemplu, reprojected. shp).

Acum, cand facei clic pe OK pe dialogul de selecie a fiierului, denumirea fiierului nu va fi automat nscrisa in

celula, dar o caseta de intrare, similara cu urmaétoarea, va fi afiatd in loc.

Autofill mode

Parameter to use

2%

[Do not autofill

M

[I.nput layer

M

oK || cancel |

Daci selectai prima opiune, atunci doar celula curentd va fi umplutd. Dacd o selectai pe oricare dintre celelalte,
toate randurile vor fi umplute cu un anumit model. In acest caz, vom selecta opiunea Umplere cu valoarea
parametrului, iar apoi valoarea Stratului de intrare din meniul derulant. Acest lucru va determina ca valoarea din
Stratul de intrare (adicd, numele stratului) sd fie addugat la numele fiierului pe care 1-am adaugat, facand diferit
fiecare nume de fiier de ieire. Tabelul de prelucrare in serie ar trebui s arate astfel.

17.25. Interfaa de prelucrare in serie
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{} Batch Processing - Reproject layer 1[
Parameters
Input layer Target CRS Reprojected layer
D:\batch_conversion'ptl.shp e EPSG:23029 e D foutputs freprojectedpt 1.shp
D:\batch_conversion'pt2.shp vee EPSG: 23029 e D foutputs freprojectedpt2. shp
D:'\batch_conversion'pt3.shp e EPS5G: 23029 e D: joutputs freprojectedpt 3. shp e Yes | -
( 0% ]
l Run ] [ Add row l [ Delete row l [ Close l ’ Cancel ]

Ultima coloand stabilete dacd, sau nu, se vor adduga straturile rezultate la proiectul QGIS curent. Lasai implicitd
opiunea Da, astfel Incét sd putei vedea rezultatele, in acest caz.

Facei clic pe OK pentru a rula procesarea in serie. Dacd totul a mers bine, toate straturile vor fi procesate, i vor fi
create 3 straturi noi.

17.26 Modelele in interfaa de prelucrare a loturilor

Warning: Atenie, deoarece acest capitol nu este bine testat, vda rugdm sd raportai orice problemd; imaginile
lipsesc

Note: Aceastd lecie prezintd un alt exemplu de interfad de prelucrare a loturilor, dar de data aceasta cu ajutorul
unui model in locul unui algoritm incorporat

Modelele sunt similare oricdrui alt algoritm, ele putdnd fi utilizate in interfaa de prelucrare a loturilor. Pentru a
demonstra aceasta, iatd un scurtd exemplu In care folosim modelul nostru hidrologic, bine-cunoscut deja.

Asigurai-va cd avei modelul addugat la setul de instrumente, apoi rulai-1 ca lot. Iatd cum ar trebui sa arate dialogul
de prelucrare a lotului:

Warning: todo: De adidugat imaginea

Addugai un total de 5 randuri. Selectai fiierul DEM corespunzdtor acestei lecii ca intrare pentru ele. Apoi intro-
ducei 5 valori de prag diferite, aa cum se aratd in continuare.

Warning: todo: De addugat imaginea

Dupad cum vedei, interfaa de prelucrare a lotului poate funciona nu doar la rularea aceluiai proces pe diferite seturi
de date, dar, de asemenea, i pe acelai set de date cu parametrii diferii.
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Facei clic pe OK, dupa care ar trebui sd obinei 5 noi straturi, cu bazinele corespunzatoare celor 5 valoril de prag
specificate.

17.27 Alte programe

**Modulul a fost dezvoltat de Paolo Cavallini - Faunalia

Note: Acest capitol vd aratd cum sa utilizai programe suplimentare din interiorul Procesarii. Pentru a finaliza,
trebuie si avei instalate pachetele relevante, cu ajutorul instrumentelor specifice sistemului de operare.

17.27.1 GRASS

GRASS este o suita GIS gratuita, cu sursa deschisd, pentru managementul i analiza datelor geospaiale, pentru
prelucrare de imagine i grafica, producie de hiri, modelare i vizualizare spaiala.

Acesta este instalat in mod implicit Tn Windows, cu ajutorul pachetului de instalare independent OSGeo4W (32 i
64 bii), existand pachete i pentru toate distribuiile majore de Linux.

17.27.2 R

R este un mediu software cu sursi libera i deschisa, pentru calcul statistic i grafica.
Acesta trebuie sd fie instalat separat, impreuna cu unele biblioteci necesare (LIST).

Frumuseea implementdrii Proceing este cd putei adduga propriile script-uri, fie simple sau complexe, acestea
pputand fi apoi utilizate ca orice alt modul, conectate n fluxuri de lucru mai complexe, etc.

Testai unele dintre exemplele preinstalate, daca avei R deja instalat (amintii-va sd activai modulele R din interfaa
de configurare generald a Processing).

17.27.3 OTB

OTB (also known as Orfeo ToolBox) is a free and open source library of image processing algorithms. It is
installed by deafult on Windows through the OSGeo4W standalone installer (32 bit). Paths should be configured
in Processing.

intr-o instalare standard de Windows OSgeodW, ciile vor fi:

OTB application folder C:\0SGeo4dW\apps\orfeotoolbox\applications
OTB command line tools folder C:\0SGeo4W\bin

Pe Debian i pe distribuiile derivate, aceasta vafi /usr/bin

17.27.4 Altele

TauDEM este o suitd de instrumente de Modelare Digitald a Elevaiei (DEM), pentru extragerea i analizarea infor-
maiilor hidrologice. Disponibilitatea in diferite sisteme de operare este variabila.

LASTools reprezintd un set de comenzi mixte, libere i proprietare, pentru a procesa i analiza datele Lidar. Disponi-
bilitatea 1n diferite sisteme de operare este variabila.

Mai multe instrumente sunt disponibile, prin intermediul plugin-urilor suplimentare, cum ar fi:
* LecoS: o suitd de statistici de acoperire a terenului i de ecologie a peisajului

* Iwgeom: fosta parte din PostGIS, aceastd biblioteca aduce cateva instrumente utile pentru curdarea geome-
triei
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e Animove: instrumente de analiza a unei serii de animale domestice.

Mai multe vor urma.

17.27.5 Comparaie intre backend-uri.

Distane i tampoane
Haidei sd incarcdm points. shp i sd scriem*‘buf** in filtrul instrumentului din bara de instrumente, apoi facei
dublu clic pe el:

e Tamponul cu distand fixd: Distana 10000

o Tamponul cu distand variabild: MARIMEA campului distani

* v.bufferdistance: distana 10000

o v.buffer.column: MARIMEA bufcolumn

* Shapes Buffer: valoarea fixa 10000 (dissolve i not), cAmpul atribut (cu scalare)
Vedei catd viteza diferd, i cite opiuni sunt disponibile.
Exerciiul pentru cititor: gasii diferenele din geometria rezultata prin metodele diferite.
Acum, tampoanele i distanele:

e in primul rand, Incdrcai i rasterizai vectorul rivers. shp cu GRASS — v.to.rast.value; atenie: marimea
celulelor trebuie si fie setatd la 100 m, In caz contrar timpul de calcul va fi enorm; harta rezultatd va conine
1 i NULL-uri

¢ lafel, cu SAGA — Shapes to Grid — COUNT (harta rezultata: de la 6 la 60)

e then, proximity (value= 1 for GRASS, a list of rivers ID for SAGA), rbuffer with parameters
1000,2000,3000, r.grow.distance (the first of the two maps).

Dizolvare

Dizolvare entitdi pe baza unui atribut comun:
* GRASS — vdissolve municipalities.shp pe PROVINCIE
* QGIS — Dissolve municipalities.shp pe PROVINCIE

* SAGA — Polygon Dissolve municipalities.shp pe PROVINCIE (NB: Pdstrare granie interioare
trebuie sa fie neselectat)

Warning: Ultima nu funcioneazi in SAGA <=2.10

Exerciiu pentru cititor: gisii diferenele (de geometrie i de atribute) prin metode diferite.

17.28 Interpolarea i conturarea

**Modulul a fost dezvoltat de Paolo Cavallini - Faunalia

Note: Acest capitol prezintd folosirea diferitelor variante de calcularre a interpolarilor.

550 Chapter 17. Ghidul de procesare al QGIS


http://www.faunalia.eu/en/animove.html
http://www.faunalia.eu

QGIS Training Manual, Release 2.8

17.28.1 Interpolarea

Proiectul prezintd un gradient de precipitaii, de la sud la nord. Sa folosim metode diferite pentru interpolare, toate
bazate pe vectorul points. shp, parametrul RAIN:

Warning: Seteazd dimensiunea celulei la 500 pentru toate analizele.

GRASS — v.surf.rst
* SAGA — nterpolare B-Spline Multinivel
* SAGA — Inverse Distance Weighted [Power: 4; Search range: Global]
* GDAL — Grild (Distana inversd cdtre o putere) [Putere:4]
e GDAL — Grild (Deplasdri medii) [Razal &2: 50000]
Apoi masurai variaia dintre metode i corelai-o cu distana pana la puncte:
* GRASS — rseries [Deselectare NULL-uri Propagate, Operaia de Agregare: stddev]
* GRASS — v.to.rast.value asupra points. shp
* GDAL — Proximitatea

* GRASS — rcovar pentru a ardta matricea de corelaie; verificai semnificaia corelaiei, de exemplu, cu
http://vassarstats.net/rsig.html.

Astfel, zonele de puncte indepartate vor avea o interpolare mai puin precisa.

17.28.2 Curbe de nivel

Diverse metode pentru a desena linii de contur [intotdeauna pasul= 10] in rasterul stddev:
* GRASS — r.contour.step
e GDAL — Curbe de nivel

* SAGA — Curbele de nivel din grild [NB: shp-ul de ieikre nu este valid, eroarea fiind cunoscuta]

17.29 Simplificarea i netezirea vectorilor

**Modulul a fost dezvoltat de Paolo Cavallini - Faunalia

Note: Acest capitol prezinta modalitdile de simplificare a vectorilor, precum i de netezire a colurilor ascuite.

Uneori avem nevoie de o versiune simplificatd a unui vector, pentru a avea o dimensiune mai mica de fiier i pentru a
scdpa de detaliile inutile. Multe instrumente fac acest lucru intr-un mod foarte brut, omiand uneori corectitudinea
topologicd i adiacena poligoanelor. GRASS este instrumentul ideal pentru acest lucru: fiind un GIS topologic,
adiacena i corectitudinea sunt pistrate chiar i la niveluri foarte ridicate de simplificare. In cazul nostru, avem un
vector rezultat dintr-un raster, fapt indicat de modelul “zimilor” de la frontiere. Aplicarea simplificdrii va produce
linii drepte:

* GRASS — v.generalize [Valoarea toleranei maxime: 30 m]
De asemenea, putem proceda i invers, facand un strat mai complex, prin netezirea colurilor ascuite:
* GRASS — v.generalize [methoda: chaiken]

Incercai sa aplicai aceastd a doua comandd atat vectorului iniial, cat i celui de la prima analizd, pentru a vedea
diferena. Reinei cd adiacena nu este pierdutd.

Aceastd a doua opiune se poate aplica, de exemplu, curbelor de nivel care rezultd dintr-o raster grosier, la traseele
GPS cu noduri rare, etc.
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17.30 Planificarea unei ferme solare

**Modulul a fost dezvoltat de Paolo Cavallini - Faunalia

Note: Acest capitol aratd cum sa utilizai diverse criterii, in scopul localizdrii zonelor potrivite pentru instalarea
unei centrale fotovoltaice

Mai intai de toate, creai o hartd a aspectului dintr-un DTM:
* GRASS — raspect [Tipul datei: int; cell size:100]

In GRASS, aspectul este calculat in grade, in sens invers acelor de ceasornic, pornind de la Est. Pentru a extrage
numai pantele orientate spre Sud (270 de grade +- 45), putem sd-1 reclasificim:

* GRASS — rreclass
cu urmadtoarele reguli:

225 thru 315 = 1 south
* = NULL

Putei utiliza fiierul text furnizat, reclass_south.txt. De asemenea, reinei cd, folosind aceste fiiere text
simple, putem crea reclasificari foarte complexe.

Dorim si construim o ferma mare, astfel incat vom selecta doar zonele Tnvecinate mari (> 100 ha):
* GRASS — rreclass.greater

in final, le convertim intr-un vector:
* GRASS — rto.vect [Tipul entitdii: arie; Coluri netede: da]

Exerciiu pentru cititor: repetai analiza, Inlocuind comenzile GRASS cu unele similare cu ale altor programe.
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CHAPTER 18

Module: Folosirea Bazelor de Date Spaiale in QGIS

In acest modul vei invia despre modul de utilizare a bazelor de date spaiale in QGIS, pentru a gestiona, afia i
manipula datele, precum i pentru a le analiza prin efectuarea de interogéri. Vom folosi in principal PostgreSQL i
PostGIS (care au fost acoperite 1n seciunile anterioare), dar aceleai concepte sunt aplicabile i altor implementéri
de baze de date spaiale, inclusiv spatialite.

18.1 Lesson: Lucrul cu Baze de Date in Navigatorul QGIS

In cele 2 module anterioare am atins concepte de bazi, facilitdi i funcii de baza ale bazelor de date relaionale i ex-
tensii care permit stocarea, administrarea, interogarea i manipularea datelor spaiale intr-o baza de date relaionala.
Aceasta seciune va intra 1n detaliu pentru utilizarea eficientd a bazelor de date spaiale in QGIS.

Scopul acestei lecii: Sa Invdai cum sd interacionai cu bazele de date spaiale utilizénd interfaa QGIS.

18.1.1 V Follow Along: Adaugarea Tabelelor Bazei de Date in QGIS folosind
Navigatorul

Am vazut, pe scurt, cum pot fi addugate, sub forma de straturi QGIS, tabelele dintr-o baza de date; haidei acum
sd intram in mai multe detalii i sd vedem diferite moduri de a face acest lucru in QGIS. Sa arunciam, mai inti, o
privire la noua interfad a Navigatorului.

« Incepei 0 noui harti goald in QGIS.
* Deschidei Navigatorul efectuand un clic pe fila Browser, din partea de jos a Panoului Straturilor

* Deschidei poriunea PostGIS a arborelui, pentru a gisi conexiunea configuratd anterior (poate fi necesar sa
facei clic pe butonul Refresh, din partea de sus a ferestrei navigatorului).
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Qais

) @ Gy Syip & B E @m0 p o [ R

** points
4 polygons

> / Spatialite

> © ows

[ avers MEEEA

Table retrieval finished.

&) Coordinate: 1619291,6940265 Scale (115,360 |-) (%] & Render £p5G:32733 (@[] )

* Un clic dublu pe oricare din tabelele/straturile listate aici, 11 va adduga la Canevasul Harii.

* Right Clicking on a table/layer in this view will give you a few options. Click on the Properties item to look
at the properties of the layer.

00806 Layer Properties

Display Name lines

Layer Source  pg:/postgis_demo/public/lines

Provider postgres

Metadata

General

Storage type of this layer

PostgreSQL database with PostGIS extension

Description of this provider

PostgreSQL/PostGIS provider

PostgreSQL 9.3.1 on xB6_64-apple-darwin12.5.0, compiled by i686-apple-darwin11-llvm-gce-4.2 (GCC) 4.2.1 (Based on Apple
Inc. build 5658) (LLVM build 2336.11.00), 64-bit

PostGIS 2.1 USE_GEOS=1 USE_PROJ=1 USE_STATS=1

Saurce for this layer

dbname='postgis_demo’ host=localhost port=5432 ssimode=disable key="id_0' srid=32733 type=MULTILINESTRING
table="public"."lines" (geom) sql=

Geometry type of the features in this layer
Line

Primary key attributes

id_0

T SR S S S T

NOTICE: Layer srs set from project (EPSG:32733) @

/'
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Note: De asemenea, putei utiliza aceastd interfad pentru a va conecta, de la staia dvs. de lucru, la bazele de
date PostGIS gézduite pe un server extern. Un clic dreapta pe intrarea PostGIS din arbore va permite s specificai

parametrii de conectare ai noii conexiuni.

18.1.2 0 Follow Along: Adaugarea unui set filtrat de inregistrari sub forma
unui Strat

Now that we have seen how to add an entire table as a QGIS layer it might be nice to learn how to add a filtered
set of records from a table as a layer by using queries that we learned about in previous sections.

« Incepei 0 noui harti goali, firi straturi

* Click the Add PostGIS Layers button or select Layer —> Add PostGIS Layers from the menu.

* In the Add PostGIS Table(s) dialog that comes up, connect to the postgis_demo connection.

» Expand the public schema and you should find the three tables we were working with previously.

* Click the 1ines layer to select it, but instead of adding it, click the Set Filter button to bring up the Query
Builder dialog.

* Construii urmdtoarea expresie, utilizand butoanele sau prin introducerea directa:

"roadtype" = "'major’
800 Query Builder
lines
Fields Values
id_0 I
id minor
NULL

( Sample | { All

Use unfiltered layer

w QOperators

[ = J[ < J[ > J[ uke |[ % J[ IN |[ NOTIN |
[ == J[ >= J[ = |[ WKE |[ AND |[ OR |[ NOT |

Provider specific filter expression

"roadtype” = 'major’

| Help | | Test | | Clear | | Cancel | [ OK |
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* Click OK to complete editing the filter and click Add to add the filtered layer to your map.
* Redenumire strat 1ines din arborele roads_primary.

Vei observa cd numai Drumurile Primare au fost addugate pe hartd, i nu intregul strat.

18.1.3 In Conclusion

Al vazut cum se poate interaciona cu bazele de date spaiale, folosind QGIS Browser, i modul in care se pot adduga
straturi pe hartd, in funcie de un filtru de interogare.

18.1.4 What’s Next?

In continuare, este prezentat lucrul cu interfaa Managerului DB din QGIS, pentru o serie mai ampli de sarcini de
gestiune a bazelor de date.

18.2 Lesson: Utilizarea DB Manager din QGIS, in lucrul cu bazele
de date spaiale

We have already seen how to perform many database operations with QGIS as well as with other tools, but now it’s
time to look at the DB Manager tool which provides much of this same functionality as well as more management
oriented tools.

Scopul acestei lecii: De a se invaa interaciunea cu bazele de date raster, folosind interfaa DB Manager din QGIS.

18.2.1 V Follow Along: Gestionarea Bazelor de date PostGIS cu ajutorul DB
Manager

You should first open the DB Manager interface by selecting Database —> DB Manager —> DB Manager on the
menu or by selecting the DB Manager icon on the toolbar.

S

You should already see the previous connections we have configured and be able to expand the myP G section and
its public schema to see the tables we have worked with in previous sections.

The first thing you may notice is that you can now see some metadata about the Schemas contained in your
database.
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0.6.6 DB Manager
& e o
Tree | .E: Table | Preview |
v % PostGIS .
¥ postgis_demo publlc
Schema details
Owner: george
Comment: standard public schema
Privileges

User has privileges:

* create new objects
* access objects

Schemas are a way of grouping data tables and other objects in a PostgreSQL database and a container for per-
missions and other constraints. Managing PostgreSQL schemas is beyond the scope of this manual, but you can
find more information about them in the PostgreSQL documentation on Schemas. You can use the DB Manager
to create new Schemas, but will need to use a tool like pgAdmin III or the command line interface to manage them
effectively.

DB Manager can also be used to manage the tables within your database. We have already looked at various ways
to create and manage tables on the command line, but now lets look at how to do this in DB Manager.

First, its useful to just look at a table’s metadata by clicking on its name in tree and looking in the Info tab.
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0.6.6 £ DB Manager
g F & &
i 'mﬂ Table = Preview |
v % PostGIS

¥ postgis_demo Ilnes

v @ public
geography_columns
geometry_columns

General info

I . = Relation type: Table
+% points Owner: george
& polygons Pages: 1
ges:

msterfcolun"lns Rows (estimation): 7

rastelr_overvwews Rows (counted): 7

E spatial_ref_sys Privileges: select, insert, update, delete
PostGIS
Column: geom
Geometry: MULTILINESTRING
Dimension: 2
Spatial ref: WGS 84 / UTM zone 335 (32733)
Estimated extent: 1620551.12500, 6936774.00000 - 1624197.25000, 6940707.00000
Extent: (unknown) (find out

A No spatial index defined (create it)

Fields
# Name Type Length Null Default
1 id 0 int4 4 N nextval(lines_id_0_seq":regclass)
2 geom geometry Y

(MultiLineString,32733)

/'

In this panel you can see the General Info about the table as well the information that the PostGIS extension
maintains about the geometry and spatial reference system.

If you scroll down in the Info tab, you can see more information about the Fields, Constraints and Indexes for the
table you are viewing.
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BB DB Manager

& & e &
Tree Table = Preview '
v % PostGIS Rows (counted): 7

¥ postgis_demo

v & public

geography_columns
geometry_columns
Y lines

% points

& polygons
raster_columns
raster_overviews
[5 spatial_ref_sys

Privileges:

PostGIS

Column:
Ceometry:
Dimension:
Spatial ref:
Estimated extent:
Extent:

select, insert, update, delete

geom
MULTILINESTRING

2

WGS 84 / UTM zone 335 (32733)

1620551.12500, 6936774.00000 - 1624197.25000, 6940707.00000
(unknown) (find out

& No spatial index defined (create it)

Fields

# Name
1 id 0

2 geom

3 id

4 roadtype

Constraints

Name
lines_pkey

Type Length Null Default
int4 4 N nextval('lines_id_0_seq'::regclass)
geomet Y
(MultiLineString,32733)
int4 4 Y
varchar (5) Y
Type Column(s)

Primary key id_0

Its also very useful to use DB Manager to simply look at the records in the database in much the same way you
might do this by viewing the attribute table of a layer in the Layer Tree. You can browse the data by selecting the

Table tab.
0.6.6 DB Manager
3 & &
T Il Info IE!E Preview J'
v % PostGIS id_0 geom id roadtype
¥ postgis_demo
v & public 11 MULTILINES... | 1 NULL
geography_columns |5 3 MULTILINES... | 2 minor
geometry_columns
I 313 MULTILINES... |3 NULL
% points
® polygons 4 4 MULTILINES... | 4 major
raster_columns 55 MULTILINES... | 5 minor
raster_overviews
E spatial_ref_sys 6 6 MULTILINES... | 6 major
77 MULTILINES... | 8 minor

/'
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Existd, de asemenea o fila Preview, care va va ardta datele stratului intr-o hartd de previzualizare.
Click-dreapta pe unul dintre straturi i, ficand clic pe Add to Canvas, acesta se va adduga pe harta.

So far we have only been viewing the database its schemas and tables and their metadata, but what if we wanted
to alter the table to add an additional column perhaps? DB Manager allows you to do this directly.

* Selectai din arbore tabela pe care dorii sd o editai

* Selectai meniul Table —> Edit Table ‘pentru a deschide dialogul :guilabel: ‘Tabelei de Proprietdi.

006 EN Table properties

Constraints | Indexes |

Table columns:

Name Type Null | Default

id_0 int4 False nextval(lines_id_0_seq'::regclass)
geom geometry (MultiLineString,32733) True

id int4 True

roadtype varchar (5) True

L—ldd-.h-l—i [ Add geometry column J [ Edit column ] [ Delete column J

| Close |

Putei folosi acest dialog pentru a Adduga Coloane, Coloane pentru geometrii, pentru a edita coloanele existente
sau pentru a elimina complet o coloana.

Using the Constraints tab, you can manage which fields are used as the primary key or to drop existing constraints.
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Columns mﬂﬂ Indexes

Primary, foreign keys, unique and check constraints:

Name | Type | Column(s)
lines_pkey Primary key id_0

[ Add primary key / unique J [ Delete constraint ]

Fila Indecilor poate fi folositd pentru a adduga i terge atat indicii spaiali, cat i cei normali.
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006 EA Table properties

[ Columns Constraints m

Indexes defined for this table:

| Addindex | | Add spatial index | | Delete index |

| Close |

18.2.2 " Follow Along: Crearea unei Noi Tabele

Acum, cd am trecut prin procesul de lucru cu tabelele existente in baza noastrd de date, haidei sd folosim DB
Manager pentru a crea o noud tabeld.

+ In cazul in care nu este deschisi deja, deschidei fereastra DB Manager, i apoi extindei arborele pani cind
se vede lista tabelelor prezente deja in baza dvs. de date.

* Selectai meniul :guilabel:‘Table —> Create Table ‘pentru a deschide dialogul de Creare a Tabelei.
* Folosii schema Public, implicitd, i denumii tabela places.
* Adugai campurile 1d, place_name i elevation, aa cum se aratd mai jos

* Asigurai-va cd ai setat campul id ca i cheie primard.

Click the checkbox to Create geometry column and make sure it is set to a POINT type and leave it named
geom and specify 4326 as the SRID.

¢ Click the checkbox to Create spatial index and click Create to create the table.
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006 Create Table
Schema | public 4|
Name Ipl.'-lces |
Name Type Null Add field
1 id serial ] Delete field
2 place_name text ]
3 elevation integer ]
Up
Down
Primary key | id o
[2] Create geometry column | POINT D |
Name |geom |
Dimensions |2 I|§|
SRID 4326 |
[E‘] Create spatial index
| Create | | Close |

* Dismiss the dialog letting you know that the table was created and click Close to close the Create Table
Dialog.

You can now inspect your table in the DB Manager and you will of course find that there is no data in it. From
here you can Toggle Editing on the layer menu and begin to add places to your table.

18.2.3 ‘l Follow Along: Tehnici de baza pentru administrarea bazei de date

The DB Manager will also let you do some basic Database Administration tasks. It is certainly not a substitute for
a more complete Database Administration tool, but it does provide some functionality that you can use to maintain
your database.

Database tables can often become quite large and tables which are being modified frequently can end up leaving
around remnants of records that are no longer needed by PostgreSQL. The VACUUM command takes care of
doing a kind of garbage collection to compact and optional analyze your tables for better performance.

Sa aruncdm o privire la modul in care putem efectua o comanda VACUUM ANALYZE din cadrul DB Manager.
* Selectai una dintre tabelele din Arborele DB Manager.
* Selectai Table —> Run Vacuum Analyze din meniu.

Asta e! PostgreSQL va efectua operaiunea. In funcie de cit de mare este tabela dvs., poate dura ceva timp pani la
incheiere.
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Putei giisi mai multe informaii despre procesul de ANALIZA VACUUM din Documentaia PostgreSQL referitoare
la ANALIZA VACUUM

18.2.4 ‘1 Follow Along: Executarea Interogarilor SQL cu ajutorul DB Manager

DB Manager also provides a way for you to write queries against your database tables and to view the results. We
have already seen this type of functionality in the Browser panel, but lets look at it again here with DB Manager.

¢ Selectai din arbore tabela 1inii.

* Selectai butonul SQL window din bara de instrumente DB Manager.

» Compunei urmatoarea Interogare SQL in spaiul furnizat:

select » from lines where roadtype = 'major’;

¢ Clic pe butonul Execute (F5) pentru a rula interogarea.

* Ar trebui sd vedei acum Inregistrarile care corespund panoului Rezultate.

8 06 SOL window - postgis_demo [PostGlS]

SQL query: | N 4| | Store | | Delete |

select * from lines where roadtype = "'major';

@ 2 rows, 0.0 seconds | Clear |

Result:

id_0 geom id roadtype
1 4 0105000020DD7F00000... | 4 major
2 6 0105000020DD7F00000... |6 major

[ | Load as new layer

| Close |

* Facei clic pe caseta de bifare Load as new layer pentru a adduga rezultatele 1n harta dvs.

e Select the id column as the Column with unique integer values and the geom column as the Geometry
column.

e Introducei roads_primary cai Nume pentru strat (prefix).

* Facei clic pe Load now! pentru a incdrca rezultatele ca un nou strat in harta dvs.
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006 SQL window - postgis_demo [PostGIS]

SQL query: | N 4| | Store | | Delete |

select * from lines where roadtype = "major';

Execute (F5) 2 rows, 0.0 seconds | Clear |

Result:
id_0 geom id roadtype
14 ‘ 0105000020DD7F00000... | 4 ‘ major ‘
2 6 | 0105000020DD7F00000... | 6 | major |
™ Load as new layer
Column with unique ., 7. Retrieve
h id - | Geometry column |geom v |
integer values columns
Layer name (prefix) Iroads_primand | | Load now! |
["] Avoid selecting by feature id
| Close |

The layers that matched your query are now displayed on your map. You can of course use this query tool to
execute any arbitrary SQL command including many of the ones we looked at in previous modules and sections.

18.2.5 Importarea datelor dintr-o Baza de date cu ajutorul DB Manager
We have already looked at how to import data into a spatial database using command line tools and also looked at
how to use the SPIT plugin, so now lets learn how to use DB Manager to do imports.

¢ Clic pe butonul Import layer/file din Bara de Instrumente a dialogului DB Manager.

s

¢ Selectai fiierul urban_33S.shp din exercise_data/projected_data cai set de date de intrare.
* Clic pe butonul Opiunilor de actualizare pentru a pre-completa unele din valorile formularului.

» Asigurai-va cd este selectatd opiunea Creare tabeld noud.

* Specificai 32722 pentru SRID-ul Sursd i 4326 pentru SRID-ul Destinaie.

* Activai caseta de bifare pentru a Crea indexul Spaial

¢ Clic pe OK, pentru a se efectua importul.
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B T R 1,11 R0 1 A 2 S

Input |1Ifexercise_d ata/projected_data/urban_335.shp |:|

[ Update options ]

Output table

Schema [ public

Table |urban_33S

Action
(») Create new table

|| Drop existing one
() Append data to table
Options

|| Primary key

|| Geometry column

M Source SRID 32722 (M Target SRID 4326

|| Encoding UTF-8

|| Create single-part geometries instead of multi-part
™ Create spatial index

[ Cancel ] [—O\V—]

« Inchidei dialogul care v informeazi ci importul a avut loc cu succes
¢ Clic pe butonul Refresh din Bara de Instrumente DB Manager.

You can now inspect the table in your database by clicking on it in the Tree. Verify that the data has been
reprojected by checking that the Spatial ref: is listed as WGS 84 (4326)
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0.6.6 DB Manager
& & &
i .m: Table = Preview |
v
¥ % PostGIS
¥ postgis_demo urban_sss
v @ public
geography_columns .
geometry_columns General Info
o
E’.‘ lines Relation type: Table
. pla_ces Owner: george
«4 points Pages: 2
8 polygons Rows (estimation): 3]
raster_colun"ms Rows (counted): 6
raster_overviews Privileges: select, insert, update, delete

[ spatial_ref_sys

PostGIS
Column: geom
Geometry: MULTIPOLYCON
Dimension: 2
Spatial ref: WGS B4 (4326)
Extent: {unknown) (find out
Fields
# Name Type Length Null Default
1 id int4 4 N nextval("urban_33S_id_seq""::regclass
)
2 geom geometry Y
(MultiPolygon,43
26)
3 ag_cad_id

numeric Y

v

Right clicking on the table in the Tree and a selecting Add fo Canvas will add the table as a layer in your map.

18.2.6 Exportul datelor cu DB Manager dintr-o Baza de date

De asemenea, DB Manager se poate utiliza pentru exportul datelor din bazele de date spaiale, aa ca haidei sa
aruncdm o privire la modul in care se face aceasta.

* Select the 1ines layer in the Tree and click the Export to File button on the toolbar to open the Export to

vector file dialog.

¢ Click the ...
urban_4326.

* Introducei 4326 in Target SRID.

¢ Clic OK pentru a iniializa exportul.

button to select the Output file and save the data to your exercise_data directory as
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806 amurttnvectnrﬁle

Output file |,I’ docs/training_manual/exercise_data/urban_4326.shp

Action

(») Create new file

|| Drop existing one

() Append data to file

Options

[ | Source SRID 32733 E Target SRID

(] Encoding | System

Cancel ] M

¢ Inchidei dialogul care va informeaza ca exportul a avut loc cu succes, apoi inchidei DB Manager.

Putei inspecta de acum fiierul shape pe care 1-ai creat cu panoul de Rasfoire.

Ve [xJo] Browser
2/[Gan 7@
¥ i source
¥ @@ docs
'ﬂ » [ documentation_guidelines 806 TP ——
’ » [0 gentle_gis_introduction
¢ : E ﬂ?fa':;ff::ﬁgfr’mkbm Display Name  urban_4326.shp
% > B answers Layer Source  is/QGIS-Documentation/source /docs /training_manual/exercise_data/urban_4326.shp
» [0 appendix
a » () assessment Provider ogr
» [ basic_map
= » [ complete_analysis
a » (1 create_vector_data ke
@ » [ database_concepts General
» [ databases :
) ¥ [ exercise_data e
> [ epsg4326 ESRI Shapefile
’ » [0 forms . ; ;
(A » 2 plugins Description of this provider
» (3 postgis OGR data provider (compiled against GDAL/OGR library version 1.10.1, running against GDAL/OGR library
1 » [0 projected_data version 1.10.1)
» [ raster .
» [ residential_development Source for this layer
» [ school_property_photos Nolumes/Drobo/sites/qgis/QGIS-
b [0 styles Docur ion/: ining_mant ise_( _4326.shp
» [ symbols —
» B orld Geometry type of the features in this layer
(9 land_use.db Line
-~ urban_4326.sh T
» 3 foreword P The number of features in this layer
» [0 grass 7
» (3 i18n .. I
» [ introduction U oo
» [ linfiniti-sphinx-theme
» [ map_composer
» [ online_resources @
» [ planning_docs
» [ python &
» [ qgis_plugins
» [ rasters
» [ resources
» [0 spatial_databases
» [0 vector_analysis
» (0 vector_classification
B index.rst

568 Chapter 18. Module: Folosirea Bazelor de Date Spaiale in QGIS



QGIS Training Manual, Release 2.8

18.2.7 In Conclusion

At aflat cum sd folosii de acum interfaa DB Manager din QGIS, pentru a gestiona bazele de date spaiale, pentru a
executa interogéri SQL asupra datelor dvs. i cum sa importai i s exportai datele.

18.2.8 What’s Next?

Next, we will look at how to use many of these same techniques with spatialite databases.

18.3 Lesson: Lucrul cu bazele de date SpatiaLite in QGIS

In vreme ce PostGIS este in general utilizat pe un server, pentru a furniza capabilitiile bazei de date spaiale citre
mai muli utilizatori in acelai timp, QGIS accepti i utilizarea unui format de fiier numit spatialite, care reprezinta
un mod uor, portabil, de stocare intr-un singur fisier a unei intregi baze de date spaiale. In mod evident, aceste 2
tipuri de baze de date spaiale ar trebui sd fie utilizate in scopuri diferite, dar ambelor 1i se aplicd aceleai principii
i tehnici de bazd. Haidei sa credm o noud baza de date spatialite i sd exploram 1n QGIS funcionalitatea oferita de
aceste baze de date.

Scopul acestei lecii: De a afla cum se poate lucra cu bazele de date raster in interfaa Navigatorului QGIS.

18.3.1 - Follow Along: Crearea unei Baze de Date Spatialite cu Navigatorul
Utilizand panoul Navigatorului, putem crea o noud baza de date SpatiaLite i sd-1 configurdm pentru utilizarea in
QGIS.

* Facei clic-dreapta pe intrarea Spatialite din arborele Navigatorului, apoi selectai Creare Bazd de Date.

¢ Precizai unde dorii sa stocai fiierul in sistemul de fiiere, i sa-1 denumii ggis—-sl1.db.

 Efectuai iardi clic-dreapta pe intrarea Spatialite din arborele Navigatorului, apoi alegei Conexiune Noud.
Gsii fiierul creat la ultimul pas i deschidei-1.

Acum, cd v-ai configurat noua bazd de date, vei descoperi cd intrarea din arborele Navigatorului nu are nimic sub
ea, iar singurul lucru pe care 1l putei face in acest moment este de a terge conexiunea. Acest lucru se datoreaza
faptului cd, desigur, noi nu am addugat nici un tabel in aceastd bazad de date. Haidei s mergem mai departe i sa
facem asta.

* Gisii butonul pentru a crea un nou strat i pentru a folosi meniul vertical pentru a crea un nou strat SpatiaLite,
sau s selectai Layer —> New —> New Spatialite Layer.

/

* Selectai baza de date pe care am creat-o In paii anteriori in meniul derulant.
¢ Denumii stratul places.

* Bifai caseta de 1angd Create an auto-incrementing primary key.

* Addugai 2 atribute, aa cum se aratd mai jos

* Clic pe OK, pentru a crea tabela.
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Database [ [Volumes {Drobo/sites/qqgis/QGIS-Docume :J

Layer name |place5

Ceometry column | geometry
Type

(=) Point () Line () Polygon
() MultiPoint () Multiline () Multipolygon

EPSG:4326 - WGS 84 | Specify CRS |

(¥ Create an autoincrementing primary key
New attribute

Name | |

Type [ Whole number = ]

- Add to attributes list

Attributes list

Name | Type
place_name real
elevation integer

., Remove attribute

[ Cancel ] i—ﬂ‘—q

* Facei clic pe butonul de reimprospatare din partea de sus a Navigatorului, pentru a vedea tabela places
listatd.
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HE Browser
o ||[3Add ||P||F

= Home
Favourites
—
. [Volumes
P MssQL
W PostGIS
/£ SpatialLite
v [ ggis-sl.sglite
o places
P ) OWS
& WCS
= N WFS
& WMS

b

4 7

Putei sd facei clic dreapta pe tabeld i sa-i vizualizai proprietdile, aa cum am facut-o in exerciiul precedent.
De aici putei incepe o sesiune de editare i sd addugai date direct la noua baza de date.

De asemenea, am aflat despre cum si importim datele intr-o baza de date utilizind Manager DB, putand utiliza
aceeai tehnicd pentru a importa datele in noul DB spatialite.

18.3.2 In Conclusion

Ai vazut cum si creai baze de date SpatiaLite i sd addugai tabele la ele, pentru a le utiliza ca i straturi in QGIS.
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CHAPTER 19

Anexa: Contribuii La Acest Manual

Pentru a adduga material 1n acest curs este necesar de urmarit ghidul din anexd. Nu avei voie sa alterai condiiile
din Anexa dar putei extinde cu clarificari. Acest lucru este necesar pentru sigurana calitdii i consistenei acestui
manual.

19.1 Descarcare resurse.

Sursa acestui document se poate gisi la GitHub. Consultai GitHub.com pentru instruciunile de folosire a sistemu-
lui de versionare git.

19.2 Formatul Manualului

Acest manual este scris folosind Sphinx, un generator de documente Python care folosete limbajul cu marcaje
reStructuredText. Instruciuni privind modul de utilizare a acestor instrumente sunt disponibile pe site-urile core-
spunzatoare.

19.3 Adaugarea unui Modul

 Pentru a adduga un nou modul, mai Intdi creai un nou director (direct sub nivelul superior al directorului
gqgis-training-manual) avand numele noului modul.

* In cadrul acestui nou director, creai un fiier denumit index . rst. Lisai acest fiier gol pentru moment.
* Deschidei fiierul index . rst de sub directorul de nivel superior. Primele linii sunt:

toctree::
:maxdepth: 2

foreword/index
introduction/index

Reinei ca aceasta este o listd a numelor de directoare, urmati de denumirea index. Ea direcioneaza fiierul index
de nivel superior spre fiierele index din fiecare director. Ordinea 1n care sunt listate determind ordinea pe care o
vor avea in document.

* Addugai numele noului modul (adicd, numele dat noului director), urmat de /index, in aceasta lista, ori
de céte ori dorii sd apard modulul.

* Amintii-vd si meninei ordinea modulelor logice, astfel incat modulele ulterioare se construiesc pe
cunotinele prezentate in modulele anterioare.

* Deschidei propriul fiier index al noului modul ([module name]/index.rst).
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« In partea de sus a paginii, addugai o linie de 80 de asteriscuri (). Aceasta reprezinti un antet de modul.

* Follow this with a line containing the markup phrase | MOD | (which stands for “module”), followed by the
name of your module.

« Incheiai cu o alti linie de 80 de asteriscuri.

* Laisai o linie deschisd dupad aceasta.

* Scriei un scurt paragraf, explicand scopul i coninutul modulului.
* Lasai o linie deschisd, apoi addugai urmatorul text:

toctree::
:maxdepth: 2

lessonl
lesson2

... unde lessonl, lesson?2, etc., sunt numele leciilor planificate.

Fiierul index la nivel de modul va arata astfel:

Ak hkhkhkhkhkhh bk hhkhhkhkhhhkhkhhkhkhkdhkhk bk hkrhkhkhhkhkdhk kb h kb hkhk bk hkh bk hkhkhkhkhkdhkhkhkhk ok rhkhkhhkhkhhkhkhhkrkhxkkx
|[MOD| Module Name

khkhkkhkhkhkhkkhkhkhkhkhkhkhAhhkhkhAhhkkhhhhkhkhAhhhhhbhhhkhbhhhhhhkhkhAhhhkhbhhkkhhhrhkhkhAkhbhhdhhhrhkhkhbhkhkdhhkhrhkkhkhhrhkhkhkx*k
Short paragraph describing the module.

toctree::
:maxdepth: 2

lessonl
lesson2

19.4 Adaugarea unei Lecii

Pentru a adduga o lecie pentru un modul nou sau existent:
* Deschidei directorul modulului
¢ Deschidei fiierul index . rst (creat mai sus, in cazul noilor module).
* Asigurai-va ca numele leciei planificate este listat sub directiva toct ree, aa cum se aratd mai sus.
* Creai un nou fiier in directorul modulul.

* Folosii pentru acest fiier exact acelai nume pe care 1-ai specificat in fiierul modulului index . rst, appoi
addugai extensia . rst.

Note: in scopuri de editare, un fiier . rst funcioneazd exact ca un fiier text obinuit (. txt).

* Pentru a Tncepe scrierea leciei, scriei fraza de marcare | LS |, urmatd de numele leciei.

+ In urmitoarea linie, adiugai 80 de semne egal (=).

 Lasai o linie deschisd dupa aceasta.

* Scriei o scurtd descriere asupra scopului leciei.

* Includei o introducere generald in subiect. Parcurgei leciile existente Tn acest manual, pentru exemple.

 Sub aceasta, incepei un nou alineat, incepand cu aceasta fraza:
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+**The goal for this lesson:x*x

» Explicai pe scurt rezultatul intenionat al completarii acestei lecii.

 If you can’t describe the goal of the lesson in one or two sentences, consider breaking the subject matter up
into multiple lessons.

Fiecare lecie va fi impdritd in mai multe seciuni, care vor fi abordate In continuare.

19.5 Adaugarea unei Seciuni

G

Existd douad tipuri de seciuni: “procedai In mod similar” i “Incercai singuri”.

* A “follow along” section is a detailed set of directions intended to teach the reader how to use a given aspect
of QGIS. This is typically done by giving click-by-click directions as clearly as possible, interspersed with
screenshots.

e A “try yourself” section gives the reader a short assignment to try by themselves. It is usually associated
with an entry in the answer sheet at the end of the documentation, which will show or explain how to
complete the assignment, and will show the expected outcome if possible.

Every section comes with a difficulty level. An easy section is denoted by | basic |, moderate by |moderate |,
and advanced by |hard].

19.5.1 Adaugai o seciune “procedai in mod similar”
 Pentru a Incepe aceastd seciune, scriei fraza de marcare a nivelului de dificultate intenionat (dupa cum se
aratd mai sus).
 Ldsai un spaiu i apoi scriei | FA| (pentru “procedai in mod similar”).

* Leave another space and write the name of the section (use only an initial capital letter, as well as capitals
for proper nouns).

¢ In the next line, write a line of 80 minuses/dashes (-). Ensure that your text editor does not replace the
default minus/dash character with a long dash or other character.

* Write a short introduction to the section, explaining its purpose. Then give detailed (click-by-click) instruc-
tions on the procedure to be demonstrated.

¢ In fiecare seciune, includei link-uri interne, link-uri externe i capturi de ecran dupd cum este necesar.

* Incercai sd terminai fiecare seciune cu un scurt paragraf, care sd se Incheie i sd conduca in mod natural la
seciunea urmatoare, daca este posibil.

19.5.2 Adaugai o seciune “incercai singuri”

* Pentru a incepe aceastd seciune, scriei fraza de marcare a nivelului de dificultate intenionat (dupd cum se
arata mai sus).

.

 Lasai un spaiu i apoi scriei | TY | (pentru “Incercai singuri”).

* In the next line, write a line of 80 minuses/dashes (-). Ensure that your text editor does not replace the
default minus/dash character with a long dash or other character.

» Explicai exerciiul pe care dorii ca cititorul sd-1 finalizeze. Consultai seciunile anterioare, leciile sau mod-
ulele, daca este necesar.

* Includei capturi de ecran pentru a clarifica cerinele, in cazul 1n care o descriere textuald simpld nu este de
ajuns.

In most cases, you will want to provide an answer regarding how to complete the assignment given in this section.
To do so, you will need to add an entry in the answer sheet.
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* First, decide on a unique name for the answer. Ideally, this name will include the name of the lesson and an
incrementing number.

* Creai o legdturd pentru acest raspuns:
:ref: ‘Check your results <answer—-name>"‘

* Deschidei pagina rdspunsului (answers/answers.rst).

[

* Creai o legaturd catre seciunea “Incercai singuri”, prin scrierea acestei linii:

_answer—name:

* Scriei instruciunile despre modul de completare a sarcinii, folosind link-uri i imagini acolo unde este nevoie.
* Pentru a Incheia, includei o legdturd cétre seciunea “Incercai singuri”, prin scrierea acestei linii:
:ref: ‘Back to text <backlink-answer-name>"‘

.

» Pentru a face aceastd linie sd funcioneze, includei linia urmédtoare deasupra antetului seciunii “incercai

singuri’:

_backlink—-answer—-name:

Remember that each of these lines shown above must have a blank line above and below it, otherwise it could
cause errors while creating the document.

19.6 Adaugarea unei Concluzii

* To end a lesson, write the phrase | IC| for “in conclusion”, followed by a new line of 80 minuses/dashes
(-). Write a conclusion for the lesson, explaining which concepts have been covered in the lesson.

19.7 Adaugarea unei Seciuni de Lecturi suplimentare

* Aceastd seciune este opionald.
» Write the phrase FR for “further reading”, followed by a new line of 80 minuses/dashes (-).

¢ Includei trimiteri cétre site-urile externe corespunzatoare.

19.8 Adaugarea Seciunii “Ce Urmeaza”

o9

* Scriei fraza | WN | pentru “ce urmeazd”, Tnsoitd de o noud linie de 80 de minusuri/liniue (-).
» Explicai modul in care a pregatit aceasta lecie studenii pentru lecia sau modulul urmaétor.

* Remember to change the “what’s next” section of the previous lesson if necessary, so that it refers to your
new lesson. This will be necessary if you have inserted a new lesson among existing lessons, or after an
existing lesson.

19.9 Utilizarea Marcajelor

Pentru a adera la standardele acestui document, va trebui sd adaugai marcajul standard textului dvs.
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19.9.1 Noi concepte

* If you are explaining a new concept, you will need to write the new concept’s name in italics by enclosing
it in asterisks ().

This sample text shows how to introduce a *new conceptx.

19.9.2 Atenie speciala

* To emphasize a crucial term which is not a new concept, write the term in bold by enclosing it in double
asterisks (* *).

 Use this sparingly! If used too much, it can seem to the reader that you are shouting or being condescending.

This sample text shows how to use xxemphasisx*x in a sentence. Include the
punctuation mark if it is followed by a **xcomma, ** or at the xxend of the
sentence. x*

19.9.3 Imagini

* Cand addugai o imagine, salvai-o in folderul _static/lesson_name/.
¢ Includei-l in document, in felul urmator:

image:: /static/training _manual/lesson_name/image_file.extension
ralign: center

* Nu uitai sd lasai o linie, deasupra i dedesubtul marcajului imaginii.

19.9.4 Legaturi interne

* To create an anchor for a link, write the following line above the place where you want the link to point to:

_link—name:

* Pentru a crea o legiturd, addugai aceasta linie:

:ref: ‘Descriptive link text <link-name>"‘

* Nu uitai sd ldsai o linie, deasupra i dedesubtul acestei linii.

19.9.5 Legaturi externe

 Pentru a crea o legatura externa, scriei-o astfel:

‘Descriptive link text <link-url>"‘_

* Nu uitai sd lasai o linie, deasupra i dedesubtul acestei linii.

19.9.6 Utilizai text monospaiat

* When you are writing text that the user needs to enter, a path name, or the name of a database element such
as a table or column name, you must write it in monospaced text. For example:

Enter the following path in the text box: :kbd: ‘path/to/file’.
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19.9.7 Etichetarea elementelor GUI
* If you are referring to a GUI item, such as a button, you must write its name in the GUI label format. For
example:

To access this tool, click on the :guilabel:‘Tool Name' button.

e Acest lucru se aplicd, de asemenea, dacad menionai numele unui instrument fard a cere utilizatorului si
efectueze clic pe un buton.

19.9.8 Selecia meniului

* Dacai ghidai un utilizator prin meniuri, trebuie sa utilizai menu — selection — format. De exemplu:

To use the :guilabel:‘Tool Name' tool, go to :menuselection:‘Plugins —->
Tool Type ——-> Tool Name'.

19.9.9 Adaugarea notelor
* You might need to a note in the text, which explains extra details that can’t easily be made part of the flow
of the lesson. This is the markup:

[Normal paragraph.]

note:: Note text.
New line within note.

New paragraph within note.

[Unindented text resumes normal paragraph.]

19.9.10 Adaugarea o nota de sponsorizare/drepturi de autor

If you are writing a new module, lesson or section on behalf of a sponsor, you must include a short sponsor message
of their choice. This must notify the reader of the name of the sponsor and must appear below the heading of the
module, lesson or section that they sponsored. However, it may not be an advertisement for their company.

If you have volunteered to write a module, lesson or section in your own capacity, and not on behalf of a spon-
sor, you may include an authorship note below the heading of the module, lesson or section that you authored.
This must take the form This [module/lesson/section] contributed by [author name].
Do not add further text, contact details, etc. Such details are to be added in the “Contributors” section of the
Foreword, along with the name(s) of the part(s) you added. If you only made enhancements, corrections and/or
additions, list yourself as an editor.

19.10 Mulumiri!

Vi mulumim pentru contribuia la acest proiect! Procedand astfel, facei QGIS mai accesibil pentru utilizatori i
addugai valoare intregului proiect QGIS.
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CHAPTER 20

Fia de raspunsuri

20.1 Results For Adaugarea Primului Dvs. Strat

20.1.1 ‘ Pregatire
Ar trebui sa vedei o mulime de linii, simbolizind drumuri. Toate aceste linii se afld in stratul vectorial pe care
tocmai l-ai Incéarcat pentru a crea o hartd de baza.

Inapoi la textul

20.2 Results For O privire de ansamblu asupra interfeei

20.2.1 6} Vedere Generala (Partea 1)

Consultai iardi imaginea care prezintd aspectul interfeei i verificai daca va amintii numele i funciile elementelor
de pe ecran.

Inapoi la textul

20.2.2 e Vedere Generala (Partea a 2-a)

1. Salvare ca

2. Transfocare pe Strat

3. Ajutor

4. :guilabel:‘Randare activatd/dezactivata
5. Mdsurare Linie

Inapoi la textul
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20.3 Results For Lucrul cu Datele Vectoriale

20.3.1 é! Fiiere shape

Ar trebui sd existe cinci straturi pe harta:
* locaii
* apd
e cladiri
* rdurii
e drumuri.

Inapoi la textul

20.3.2 e Baze de date

Toate straturile vectoriale ar trebui si fie incidrcate in hartd. Probabil ca nu va arita frumos incd (vom nlocui
culorile urate mai tarziu).

Inapoi la textul

20.4 Results For Symbologie

20.4.1 y Culori

* Verificai daca putei schimba culorile dupa dorina.

* Este suficient sa schimbai doar stratul apd pentru moment. Mai jos existd un exemplu, dar acesta poate arita
diferit, in funcie de culoarea aleasa.
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066 QGIS 2.0.1-Dufour - basic_map
DOEBLR OSARQIAAPLLLAR & & b & BE = 52 0 BR
0.0 B % B /& b= R
o
;

g, @
PRC]

Layors
* places

9 buildings

/" roads,

) water

rivers.

landuse

drre®

Note: Daca dorii sd lucrai asupra unui singur strat la un moment dat, i nu dorii ca alte straturi sd va distraga
atenia, putei ascunde un strat facand clic pe caseta de validare din dreptul numelui sdu, in lista de Straturi. In cazul
1n care caseta este nebifatd, atunci stratul este ascuns.

Inapoi la textul

20.4.2 ﬂ Structura Simbolului

Harta ar trebui si arate aa:

20.4. Results For Symbologie 581



QGIS Training Manual, Release 2.8

66606
DEBBOLDR OIS L2L 22PL LK
¥.J B BB /& Lg% = F

QGIS 2.0.1-Dufour - basic map

Gy By 8 BE =0 52 1, B

00 Layes
Vo s @ - paces

e % [ ::l-lnnl ) \/‘L’\/\\ S
- = —
/" rivers. 2 o :

> ¥
» @ landuse

<

NP SDHAOHI NS

o o]

There s @ new olugin available 8] Coordinate: | 20.4192,34.0180 Scale (122771 ) 3] @ Render EPSG4326 ()] |

Daci suntei la nivelul de Utilizator incepitor, v-ai putea opri aici.
» Utilizai metoda de mai sus pentru a schimba culorile i stilurile pentru toate straturile raimase.

¢ Incercai sa folosii culori naturale pentru obiecte. De exemplu, un drum nu ar trebui si fie de culoare roie
sau albastra, dar poate fi de culoare gri sau neagra.

* De asemenea, nu ezitai sd experimentai cu diferite setdri de Stil de Umplere i Stil de Margine pentru
poligoane.

Inapoi la textul

20.4.3 6" Straturile Simbolului

* Personalizai-va stratul de clddiri aa cum dorii, dar nu uitai cd trebuie sd fie uor sa distingei diferitele straturi
de pe harta.

Iatd un exemplu:
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066 QGIS 2.0.1-Dufour - basic_map
DEBRBODRANSLLSAPOLL LR S 6 B HEBE =230 @ B Y )
4/ BRBARGLDE SE %8B
o0 Layers. _— -
Ve . .
w, SO .
L - R
4 » @ O landuse
»
@
=]
%]
28
Iz
aQ

Browser

‘There is a new olugin available (@ Coordinate: 20.44016,-34.02169 Scale [12235 ) 5] @ Render EPSG4326 () (4] |

Inapoi la textul

20.4.4 ‘ Nivelurile Simbolului

Pentru a crea simbolul necesar, avei nevoie de doua straturi de simboluri:
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# Layer Properties - roads | Style

¥ Layer rendering
Layer transparency {/ El 3
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering L i Single Symbol 3
% Display JE
@ Unit | Millimeter 4|
Actions ~ o
@ Transparency 0% 1 = \Width 1.00000 [z
| i
¥ Joins Color
¥ Diagrams Symbol layers Saved styles [+
_____ 1@ E
Simple line
Bridleway Canal Canal rive Constructio Crossing Cycle patl Dam
Simple line
_ — — —_—
Ditch Drain Floodway  Footpath Jetty Living strt LockedRoad
I s BN ———
Motorway Motorway li Pedestrian v Primary lin  Primary ro. Residential Residential
River Riverbank Road Secondary r Steps Stream Tertiary ro.
Trunk roa  Turning cir Unclassified Waterfall Weir
| Symbolw | | Advancedw |
| ® | | = PN 4 : : :
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

Stratul inferior al simbolului este o linie solida, galbend. In partea superioara a acestuia este o linie de culoare gri,
solidd, ceva mai subire.

* Daca straturile simbol seamina cu cele de mai sus, dar nu obinei rezultatul pe care il dorii, verificai daca
nivelurile simbolului aratd in genul urmaétor:
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(| Enable symbol levels

Define the order in which the symbaol layers are rendered. The
numbers in the cells define in which rendering pass the layer
will be drawn.

Layer 0

Layer 1

0

1

e Acum, harta ar trebui si arate in felul urmator:

BLR OBDARANDPLLALRE & @B p & BAE &0 52 [ BR
o, B /& EMEI I T G

20.4. Results For Symbologie

585



QGIS Training Manual, Release 2.8

Inapoi la textul

20.4.5 & Nivelurile Simbolului

* Ajustai nivelurile simbolurilor la aceste valori:

L8.0.8 &1 Symbol Levels

[+ Enable symbol levels

Define the order in which the symbol layers are rendered. The
numbers in the cells define in which rendering pass the layer
will be drawn.

Layer O Layer 1
T trunk B 3

—tertiary - 1 2

—unclassified | = 0

[ Cancel ] l oK

» Experimentai cu valori diferite, pentru a obine rezultate diferite.
* Deschidei iarai harta originald, fnainte de a continua cu exerciiul urmator.

Inapoi la textul

20.5 Atributele Datelor Results For

20.5.1 0 Atributele Datelor

Campul NUME este cel mai folositor pentru a afia etichetele. Acest lucru se datoreaza faptului ca toate valorile
sunt unice pentru fiecare obiect, i este foarte puin probabil sd conind valori NULL. Daca datele dvs. conin unele
valori NULL, nu va facei griji, atat timp cit cea mai mare parte din locaiile dvs. au nume.

586 Chapter 20. Fia de raspunsuri



QGIS Training Manual, Release 2.8

Inapoi la textul

20.6 Results For Instrumentul Eticheta

20.6.1 ‘J Personalizarea Etichetelor (Partea 1)

Harta ar trebui sd prezinte acum punctele marcajelor i ale etichetelor decalate cu 2.0 mm: Stilul marcajelor i al

etichetelor trebuie sd permitd observarea pe harta a ambelor, cu claritate:

0060 QGIS 2.0.1-Dufour - basic_map

Inapoi la textul

20.6.2 ‘J Personalizarea Etichetelor (Partea a 2-a)

O soluie posibild o reprezintd acest produs final:

DOBEBRBLR O AR AMPAPLLLERS & 6 B & BE & % o BY
¥, J B oo R & Ly > S E N8B B=
00 -
\/:; Layer
S
» M O wate
®, > & \ river
ﬁ » @ ° landuse
»
@
&
@ . b S
% . < i
o
3 Oyt 3 [
i -
.mm -
.@mmﬁmﬁmmm
jme—
.@mmﬁmmmﬁmasmagm
.m@mmm@am
| Lo I
20.4369,34.0285 Scale 1233561+ (3] @ Render EPSC4326 ()] |

20.6. Results For Instrumentul Eticheta
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Pentru a ajunge la acest rezultat:

000 QGIS 2.0.1-Dufour - basic_map
DEBBRBOR O LARSNPLOALR G 6 8 pe BE =0 50 53N
4./ BB gxB 0 =@ =48 % 8=
00 Loyos
V; emr-e—
g
L 1= R
,ﬂ » &  landuse
»
@
B
W
%
12 e i
0 ) e
SR
Sz N I ?
s < mdn
R S|
B
Browser
There s new pugin avaible (8] Coordinate: [ 204016340627 | Seale (150000 1) (9] (& Render EPSC:4326 [

Utilizai o dimensiune a fontului de 10, o Distand a etichetei de 1, 5 mm, Ldimea simbolului and Indlimea
simbolului de 3.0 mm.

in plus, acest exemplu folosete opiunea de Incadrare a etichetei dupd caracter:
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8.0.8 ./ Layer Properties - places | Labels
M. General (™ Label this layer with| name €. | [ e |
% Style w Text/Buffer sample
Lorem Ipsum
5 Fields
@ Display Y
‘Larem Ipsum |ﬂ &
(:‘.Q Actions C
4. =be Text Text formatting
¥ Joins - . .
Multiple lines
|IER Diagrams e Buffer Wrap on character | | | (=8
@ Background P
(t' Metadata ) Shadow Line height [1.00 line ‘|!| @,
4+ Placement Alignment | Left +) ‘gl'v
_/ Rendering -
|| Formatted numbers E'
Decimal places 3 . (Z'
Show plus sign =
[ Load Style ... | | Save As Default | | Restore Default Style | | Save Style ¥ |
| Help | | Apply | | Cancel |

« Introducei un spaiu in acest cAmp i facei clic pe Apliccare, pentru a obine acelai efect. in cazul nostru,
unele dintre numele de locuri sunt foarte lungi, rezultand astfel nume cu linii multiple, ceea ce nu este foarte
placut. i putea gési aceasta setare, ca fiind mult mai adecvata pentru harta dvs.

Inapoi la textul

20.6.3 y Utilizarea Setarilor Definite cu ajutorul Datelor

+ Fiind inci in modul de editare, setai valorile FONT_SIZE dupi dorin. In exemplu se folosesc 16 pentru
orae, 14 pentru suburbii, 12 pentru comune i 10 pentru sate.

e Amintii-va sa salvai modificarile i sa ieii din modul de editare.

« Intoarcei-vi la opiunile de formatare ale Textului pentru stratul locaii i selectai FONT_SIZE in Campul
atribut al meniului de suprascriere a dimensiunii fontului:
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608 /] Layer Properties - places | Labels
General [ Label this layer with| name [ & —
= k“~\ T
W Style ¥ Text/Buffer sample e N
<abs| Labels Lorem Ipsum A
7
5 Fields A
® Display |Lorem Ipsum [®] = -
B Actions ; R
‘o Textstile )
¥ Joins "% Formatting ‘
Font | Lucida Grande DRE=E |
IER Diagrams a8 Buffer >
@ Background | Style ( DREE
e
(@ Metadata ) Shadow =
u 5 B I
3 Placement = = & = i / b
/ Rendering | Size [13.0000 [BESTN A
[ points :] Data cfiel?ned override K
Description...
Colar [
Attribute field /'y
T Cr osm_id (string)
name (string)
Typecase | No change D Ed;‘ . barrier  (string)
ln . T highway (string)
Spacing letter [0.0000 ‘i Paste et (string)
word |o.0000 ‘[2] E'I address  (string)
is_in  (string)
Blend mode \ Normal C] E, place (string)
man_made  (string)
= other_tags  (string)
FONT SIZE  (integer)
( Load Style ... | [ SaveAsDefault | [ Restore DefaultStyle | | Save Style v
Help Apply Cancel @
- -
v o v . . PR v
Rezultatele, daca se utilizeaza valorile de mai sus, ar trebui sa fie urmiétoarele:
000 QIS 2.0.1-Dufour - basic_map.
DEBRLR OBEL S IR0 QLR & 605 pe BE =0 50 b B
-y R
LX) Layors
o =
SRS
o =
b - Rrved
Al ™ tanduse
»
@
%
] . b 5
” - < i g
a b 4
Ld J
[ P
Flon < |
T e ]
ot it P G Gt >
. Lntoepegeong
oo el et R O Gy
JerpEssrRem
TN Bowser
There is  new plugin avaiable @] Coordinate: 202743,33.9086 Scale 123388 1+ (3] & Render EPSG:4326 ()]

Inapoi la textul
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20.7 Results For Clasificare

20.7.1 0 Rafinarea Clasificarii

* Folosii aceeai metoda ca i in primul exerciiu al leciei, pentru a scdpa de frontiere:

BRR OSPLANPLALE & ¢, hEBE =0 30 O BY
DAL E B/ ESES RSB R

Lo I

in availabie (%] Coordinate: | 204422040460 | Scale (123096 |+) (9| @ Render EPSG:4325 (@3] ]

Setarile pe care le utilizai pot sd nu fie similare, dar cu valorile pentru Clase = 6 i Mod = Intervale Naturale

(Jenks) (i folosind aceleai culori, desigur), harta va arita astfel:

Q615 2.01-Dufour - basi
@ e, B E BE &Y 50 0 BY

Nl 1
& |m

vvvvv|O

RRARE @

BEHINSRAS 80

There i

e

itale %] Coordinate: 20.4408,:34.0312 Scale 123396+ [&/] @ Render EPSGi4326

20.7. Results For Clasificare
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Inapoi la textul

20.8 Results For Crearea unui Nou Set de Date Vectoriale

20.8.1 ﬂ Digitizare

Simbolistica nu conteazd, dar rezultatele ar trebui sd arate mai mult sau mai puin ca acesta:

o
o

e

QGIS 2.0.1-Dufour - basic_map

X

CDEBRODROSLL AHPDOLRLRS & @ By p & BE &0 50 1 B

B.\%

HSe80BYNANS D
cexe Meal

" rivers,

9 school_property

[ 3420C_2010_327_RGB_LATLNG
9 landuse

‘Toggles the editing state of the current layer

Rz Ly > @ g wy R g

Jontebo

Loyors

‘There is a new plugin available (@] Coordinate: | 20.44956,.34.04065 Scale 19565 1+ 3] @ Render EPSG:4326 (€3]

4

Inapoi la textul

20.8.2 & Topologia: Adaugarea Instrumentului Inel

Forma exactd nu conteazd, dar ar trebui sa fie obinei o gaurd 1n mijlocul entitdii dvs., ca aceasta:
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QGIS 2.0.1-Dufour - basic map

SRLABPLRALR & 6 8 p 8 BE & O 52 0 BR

DBROR O
PHUB Rz sx0 0 SE 8w DR
BXRRBR

o @ REAIRD®LC
06 x
Ve o paees ,A" sstas! LI
W > & O i A e X
> & roads \‘f{?’ -&- o S et Py B0 €
@ Y v 3R ALV 2
v @V routes ,.,(4,2,;0 %’ PN *x
Xy N2
X ’&’?\’/’!x\/ﬁl% .
r A A,
g F £ X AN .-
@ . NP 2 P
@ O i s 2010 927 noe LaTLNG y ) x .
@ % . )
. e * x
Vir L% . "oRlets aened s Reeep i & Shep
le <
s
X
X
x A X X
t x x .
: . 1\ .ll-i-lmu
X X
> «
%
X
X
)
Validation finished. ‘There is a new olugin available 9| Coordinate: 20.42816,-34.03725. Scale (19974 |+ [%/| @ Render EPSG:4326 (&3] y

* Anulai editdrile dumneavoastra fnainte de a continua exerciiul pentru instrumentul urmator.

Inapoi la textul

20.8.3 ﬁ Topologia: Adaugarea Instrumentului Parte

e Mai intéi selectai Bontebok National Park:

YT oo

00606 QGIS 2.0.1-Dufour - basic_map.
DBRBRODR VS LLIAPLLALAR & & N3 &8 BE =0 p 0 T 3k
AUUB R B 0 SFNEHDD

P OeRIAPIRETOR®LC
o6 Layers

’Sa"'"

LS [ R

.:»gl?m

a7

B, @ v e

%

@ (] [ 3420C_2010_327_RGB_LATLNG

@

%

Vi

)

There s a new olugin available (@5 Coordinate: 20.4470,34.0575 Scale

20.8. Results For

Crearea unui Nou Set de Date Vectoriale
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* Acum, addugai noua parte:

666 QGIS 2.0.1-Dufour - basic_map
DEBBLR IS AL ANPLALS & @ B bE BE =0 30 /7 BY
VMBI R & o< EEANED %

CPRVBBRBEOR® L C

Layors
places.
9 buildings
"~ roads.
© water

2
>
>
>
>
v "~ routes

ARARE O

" rivers,
(- school_property

\anduse
11" 3420C_2010_327_ RGB_LATLNG

<

HSP*8083NARS
<18

. et et Pty Rsaplen A Ghep

e

Validation finished.

lugin available Coordinate: 20.47209,-34.05102 Scale (17028 1+ 5] ¥ Render EPSG:4326 (@3] y

 Anulai editdrile dumneavoastra inainte de a continua exerciiul pentru instrumentul urmator.

Inapoi la textul

20.8.4 y Imbinare Entitai

* Folosii instrumentul de Imbinare a Entitdilor Selectate, asigurandu-va cd ai selectat mai intdi ambele
poligoane pe care dorii si le Tmbinai.

» Utilizai entitatea cu OGC_FID-ul 1 ca sursd pentru atributele dvs. (clic pe intrdrile sale din dialog, apoi
facei clic pe butonul Preia atributele din entitatea selectatd):

Note:

Daca utilizai un set de date diferit, este foarte probabil ca OGC_FID-ul original al poligonului dvs. si nu fie
1. E suficient sa alegei entitatea care are un OGC_FID.
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8.06 Merge feature
GC_FID a — — —— =S —r— 1
" Skip attribute \:J Feature 1 |:J Feature 1 \:! Feature 1 |:] Feature 1 \:! Feature 1 |:] Feature 1 \:J Feature 1 \:] Feature 1 \:J Feature 1 \:! E
1| @ [N 2855697 ¢ |[NULL |[Bontebok National Park i |[boundary i ||NULL NULL NULL NULL tior
14 NULL 2855697 NULL Bontebok National Park boundary € |NULL NULL NULL NULL atior
Merge Skipped 2855607 Bontebok National Park boundary natic

=] | Take attributes from selected feature
= Remove feature from selection
Gl | 0K

Note: Folosind instrumentul de fmbinare a Entitdilor Selectate,vom pistra geometriile distincte, dar le vom
acorda aceleai atribute.

Inapoi la textul

20.8.5 v Formulare

Pentru TIP existd, in mod evident, o cantitate limitatd de tipuri de drumuri, iar daca vei verifica tabelul de atribute
pentru acest strat, vei vedea cd acestea sunt predefinite.

* Setai widget-ul la Valorile Heirii apoi facei clic pe Incdrcare Date din Strat.

 Selectai drumurile din caseta cu derulare verticald a Etichetelor i autostrdzile pentru opiunile Valoare i

Descriere:
s 2 |nighway | Qsting | Stiing |0 | | Unaue vauues earsoie | ¥ e
L | SUESS S [ [a [ s ——
0 C Attribute Edit Dialog "highway” B v v
~ ~
ms o i
Line edit [ Editable
Clasafication O] Label on top 1806 Load values from layer
ata Eﬂnge I o Select data from attributes in selected layer.
nique values ; NN . . . ) )
File name fﬁ;ﬂﬁoi:?;ewgmpmdwed items. Value is stored in the attribute, Layer { roads . J
Value map .
Enumeration - ; "
1?-‘3&“"'""“ | Load Datafrom layer | | Load Datafrom CSVfile | Value highway ]
idden Besariaf ——
Checkbox Value Description ' h\ghway d
Text edit
Calendar 1 | | Valug Description
Value relation
UUID generator 1 footway footway
Photo
Webview 2 path path
Color
3 primary primary
4 | residential residential
5| service service
& tertiary tertiary
Remove Selected | Cancel | @
m
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* Facei clic pe Ok de trei ori.

* Dacd vei folosi instrumentul Identificare asupra unei strazi, in timp ce modul de editare este activ, dialogul
ar trebui sd arate astfel:

- M —— L1 L ———

osm_id |2saena1aa

name |\-‘oﬁrtrak Street

highway l secondary

waterway | NULL

asrialway | NULL

barrier | NULL

man_made | |

other_tags |"lanes"=>"2"

Inapoi la textul

20.9 Results For Analiza Vectoriala

20.9.1 0 Extragei Straturile dvs. din Datele OSM

In scopul acestui exerciiu, straturile OSM care ne intereseazi sunt multipoligoane i 1inii. Stratul
multipoligoane conine datele de care avem nevoie pentru a produce straturile case, coli i
restaurante. Stratul 1inii conine setul de date pentru drumuri.

Constructorul de Interogdri se gdsete 1n proprietdile stratului:
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8006 ! Layer Properties - multipolygons | General
& General ¥ Layer info
™ Style Layer name ‘multipa\vguns ‘ displayed as multipolygons
&7 Labels Layer source  [Volumes/Drobo/sites/qgis/new data/osm_data.osm|layername=multipolygons
1 Data source encoding | System o
= Fields
4 Rendering
® Displ ¥ Coordinate reference system
» Display
@ Actions EPSG:4326 - WGS 84 | specify... |
)
‘. Joins Create spatial index Update extents
[ ] Diagrams
fi Metadata ¥ | | Scale dependent visibility
Maximum - @ ;5 - Minimum © —1.100,000,000 -
(inclusive) (exclusive)
Current Current

¥ Feature subset

Query Bu

| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel | @

Folosind Constructorul de Interogdri asupra stratului multipoligoane, creai urmdtoarele interogéri pentru
straturile case, coli, restauranteirezideniale.
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& Layer Properties - multipalygons | General

A\' General

= Style
I3 Labels
= Fields
Rendering
@ Display
@ Actions
‘. Joins

IER piagrams

‘/i Metadata

¥ Layer info

Layer name |multipolygons

| displayed as multipolygons

L2y, 0.0.8

Query Builder

multipolygons
Fields

Values

aeroway
amenity

admin_level

barrier

boundary

| building |
craft

geological

historic

lamd aran

w Operators

commercial
garage
hangar
house
retail
yes
[ Sample [ All

Use unfiltered layer

= J[ > J[ uke |[ %

[[ N |[ nOTIN |

[
[

<= | 1= | wke |[ anD |[ OR |[ NOT |

Provider specific filter expression

| Help \ \ Test | | Clear \

"building" != "church' AND "building" I= 'commercial' AND "building” != 'garage' AND "building" 1=
'hangar' AND "building” != "retail' AND "building” |= "telephone_exchange'

G | 00

Query Builder

( Load Style ... ] [

Save As Default

\: Restore Default Style | | Save Style v |

| Help | | Apply |

| caneel | [ oOK |

598

Chapter 20. Fia de raspunsuri



QGIS Training Manual, Release 2.8

& Layer Properties - multipalygons | General

A\' Ceneral ¥ Layer info

= Style Layer name |multipolygons | displayed as multipolygons
Lay© 006 Query Builder

I3 Labels

multipolygons
&S Fields Fields Values

Rendering aeroway parking

place_of worship
admin_level police

barrier pub

boundary restaurant
building retirement_home
craft
geological
historic
land_aran Use unfiltered layer

@ Display
@ Actions

4 .
Y Joins

IE@ Diagrams Sample [

‘/i Metadata

w Operators

= [[ > | uke |[ % |[ N || NOTIN |
<= [ 1= | mke |[ ano |[ OrR |[ NOT |

[
[

Provider specific filter expression

"amenity” = |school’

| Help \ \ Test | | Clear \ \ Cancel | E

Query Builder

Load Style ... | \ Save As Default

Restore Default Style | | Save Style v |

| Help | | Apply | | caneel | [ oOK |
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& Layer Properties - multipolygons | General

& Ceneral ¥ Layer info

= Style Layer name |multipolygons | displayed as multipolygons

0 o
€3 Labels Lay © 0 6 Query Builder

multipolygons
8 Fields Fields Values

y Rendering aeroway parking

place_of worship

admin_level police

barrier pub ify... |
boundary o restavrant |

building retirement_home

craft school

geological |
historic

[T E— Use unfiltered layer

@ Display
; @ Actions

‘: Joins

IER piagrams Sample | {

fi Metadata

w Operators

[ = || < |[ > |[ uke |[ % |[ IN |[ NOTIN |

[ <= |[ »>= |[ = |[ ke |[ anD |[ OR |[ NOT |

Provider specific filter expression

"amenity” = 'restaurant]

| Help \ \ Test | | Clear \ \ Cancel | @

| Query Builder |
| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | caneel | [ oOK |

Dupa ce ai introdus fiecare interogare, facei clic pe OK. Vei vedea ca harta actualizatd afieazd numai datele pe care
le-ai selectat. Din moment ce trebuie sd utilizai iardi datele multipoligoanelor din setul de date OSM, in
acest moment, avei posibilitatea sd utilizai una dintre urméatoarele metode:

* Redenumirea stratului OSM filtrat, i re-importarea stratului din osm_data . osm, SAU

* Duplicarea stratului filtrat, redenumirea copiei, tergea interogdrii i crearea noii dvs. interogari in Construc-
torul de Interogdri.

Note: Dei cimpul OSM clgdiri are valoarea case, acoperirea din zona dumneavoastrd - la fel ca i in cazul
nostru - nu poate fi completd. In regiunea noastra de test, prin urmare, este mai corect s se excludd toate cladirile

care sunt definite ca orice altceva decit casd. Ai putea decide sd includei doar clddirile care sunt definite sub
forma de casa, i toate celelalte valori care nu au o semnificaie clara, cum ar fi da.

Pentru a crea stratul drumuri, rulai aceastd interogare asupra stratului OSM 1inii:
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& Layer Properties - multipalygons | General

N

#+ General ¥ Layer info
= Style Layer name |multipolygons |displayedas multipolygons
a3 Labels Lay Query Builder
. pat Multipolygons
B8 Fields Fields Values
Rendering 1 osm_id footway I
. v G name
® Display highway primary
@ Actions EPS waterway residential Specify...
- aerialway secondary
4 Joins 1 barrier service
1 man_made tertiary
|[ER piagrams JB[gctherstags [ Sample ] [ All |
(i Metadata v O Use unfiltered layer
Masy .
{inc ¥ Operators
[ = [ < J[ > |[ uke |[ % [ N |[ NOTIN | L
[ <= |[ »>= |[ = |[ ke |[ anD |[ OR |[ NOT |
v FE E
— Provider specific filter expression
"highway" != 'NULL'
| Help \ \ Test | | Clear \ \ Cancel | | OK |
Query Builder
| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v
| Help | | Apply | | Cancel | | OK

Ar trebui sa obinei o harta care aratd similar cu urmatoarea:

QGIS 2.0.1-Dufour - analysis

B.C

& 4

CBEIRKQSLL P RAPLR R

@ G, & & B E =0

g e

s F e

=

2 Ty B W

~ restaurants
V" roads
= schools

Inapoi la textul

W) Coordinates |

995772,6222935

Scale [1:37710

1 [/ @ Render epsc:32733 (@] ]

4
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20.9.2 0 Distana faa de Licee

* Dialogul tamponului dvs. ar trebui sd arate astfel:

806 . Buffer(s)

Input vector layer

[ schools_345

|| Use only selected features

Segments to approximate 20| B

(=) Buffer distance |1CI-00

() Buffer distance field
osm_id
¥ Dissolve buffer results

Output shapefile

mes [Drobo/sites/qgis/schools_buffer_lkm.shp Browse

| [ Close ] L—Dﬂ—q

Distana tamponului este de 1000 metri (adicd, 1 kilometru).

* Valoarea Segmentelor de aproximat este setata la 20. Aceasta este opionald, dar este recomandati, deoarece
face tampoanele rezultate sd arate mai fin. Comparai aceasta:
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Cu aceasta:

Prima imagine prezinta un tampon cu valoarea Segmentelor de aproximat setatd la 5, iar a doua aratd valoarea
setatd la 20. In exemplul nostru, diferena este subtila, dar putei vedea ca marginile Tamponului sunt mai fine o
datd cu valoarea mai mare.

Inapoi la textul
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20.9.3 0 Distana faa de Restaurante

Pentru a crea stratul houses_restaurants_500m, trecem printr-un proces cu doi pai:

« in primul rand, creai un tampon de 500 de metri in jurul restaurantelor i adugai stratul la harti:

Input vector layer

[ restaurants_34S

|| Use only selected features

Segments to approximate EI @

(») Buffer distance
() Buffer distance field

osm_id

¥ Dissolve buffer results

Output shapefile

500

Drobo/sites/qgis/restaurants_buffer_500m.shp

]

[ Close ] E—OE—J
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) i
DEBEBRBRODR 0SPLARPLLALRS & 6, M we BE =0 5= 5 B
2. 4B RS SRR
o
Voo
L S L R
ﬂ: v E.;: residential_345
P |\ @ e 10 N
@|. g crno s o
@ - T
b
%
Von
3

%] Coordinate: 445050,6236891 Scale 1:18148 - %] & Render EPSG:32734

* Apoi selectai cladirile din zona tamponului:

Select features in:

[ well_located_houses

that intersect features in:

| restaurants_buffer_500m

|| Use selected features only

Modify current selection by:

[ creating new selection

e Acum, salvai acea selecie 1n noul strat houses_restaurants_500m:
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Format [ ESRI Shapefile

Save as buses_mstaurants_Sﬂﬂm.shp| [ Browse ]

Encoding [ System

| Layer CRS

CRS
WGS B4 [ UTM zone 345

Symbology export | No symbology

Scale 1:50000
OGR creation options

Data source

Layer

|| Skip attribute creation
(¥ Add saved file to map

[Cancel | (0K

Harta dvs. ar trebui si arate acum numai acele clidiri care sunt 1a 50 m fad de drum, la 1 km de o coalid i la 500 m
de un restaurant:
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QGI5 20.1-Dufour - anaiyis
SRLAAPLL/LRE & @ e BE =0 5o o BY¥

E=mass%s=

]
o
]

LS RBRINARS a0

Inapoi la textul

20.10 Results For Analiza Raster

20.10.1 0 Calculare Aspect

e Setai dialogul DEM (Analizei Terenului) in felul urmator:
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Input file (DEM raster) DEM

Output file jidential_development/aspect | | Select...

[ Band

[ | Compute edges
| | Use Zevenbergen&Thorne formula (instead of the Horn's one)

Mode [ Aspect
Mode Options

| | Return trigonometric angle (instead of azimuth)
[+ Return D for flat (instead of -8999)

w | | Creation Options

Profile | Default

Name

[+ Load into canvas when finished

aldem aspect, _ ~ IOGISs-

ocumentation/source/docsfiraining_manuallexercise data'raster/
SRTM srtm_41_19.tif o ) _ Jacls-
Documentation/source/docs/training_manual/exercise_data/reside
ntial_development/aspect -zero_for_flat -of GTiff

ciose | [0
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Rezultatul dvs.:

by :"”E}J“ RV A e g

v
[

Tid

i j*
A\

i} Ah R

.11

1Y
=
L

o Nk
5 % ; -d'"l'_i'

Inapoi la textul

20.10.2 v Calculeaza Panta (mai puin de 2 sau de 5 grade)

e Setai dialogul Calculatorului Raster in felul urmator:
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186086 Basiescalcubios
Raster bands Result layer
“aspect@1” Output layer |slope_lte2.tif | B
"aspect_north@1"
"slope@1"

X min 089491.27540 @ XMax
Y min 6196099.34085 @ Y max

ossrarrsis |
s osss |
CIN

Coumns a7 2] Rows
Output format [ GeoTIFF

[V Add result to project

Operators

Raster calculator expression

slope@1 <=p

Expression valid

* Pentru versiunea de 5 grade, folosii 2 1n expresie i numele de fiier 5.

Rezultatele dvs.:

* 2 grade:

610
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e 5 grade:
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Inapoi la textul

20.11 Results For Completarea Analizei

20.11.1 Din Raster in Vector
* Deschidei Constructorul de Interogdri facand clic dreapta pe stratul all_terrain din Lista straturilor, apoi
selectai fila Dispoziii generale.
* Apoi construii interogarea kbd: “suitable” = 1.
* Clic pe OK pentru a filtra toate poligoanele in care aceastd condiie nu este Indeplinita.

Atunci cand sunt puse deasupra rasterului original, zonele trebuie sd se suprapund perfect:
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8.0.8 Polygonize (Raster to vector)

Input file (raster) |al|_conditinns_5imple t| | Select... |

Output file for polygons (shapefile) Lbo!sites,{qgis.n’all_terrain.shp|[ Select... ]

EE Field name |5uitable

[ | Use mask srtm_41_19 Select...

@ Load into canvas when finished

gdal_polygonize.py / 'ggis/all_conditions_simple.tif -f
"ESRI Shapefile” / Jagis/all_terrain.shp all_terrain suitable

Help ' [ Close ] E OK }

* Putei salva acest strat facand clic dreapta pe stratul all_terrain din Lista straturilor i alegei Save As..., apoi
continuai conform instruciunilor.

Inapoi la textul

20.11.2 & Inspectarea Rezultatelor
Putei observa ca unele dintre cladirile din dumneavoastra din stratul new_solution au fost “feliate” de instru-

mentul Intersectare. Acest lucru araté cd doar o parte a cladirii - i, prin urmare, doar o parte a proprietaii - se afld
pe terenul potrivit. Prin urmare, putem elimina sensibil acele cladiri din setul nostru de date

Inapoi la textul

20.11.3 v Rafinarea Analizei

Pentru moment, analiza dvs. ar trebui si arate in felul urmator:
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cee QIS - analysis
DEBBLR OSPWL APRAPLLALRS & Gy vwp & BEE &0 52 5 BY
4/ BRBAR ox00 @ 3was B
00 Layers
vgmmw,mln
= o
% gc
Al gc
R»EW
@
e
%]
%
Fo
03

Browser

Scale [1:7,037 [+) %] @ Render EPSG:32734

Luai 1n considerare o zond circulard, continud pentru 100 de metri, in toate direciile.

In cazul 1n care raza este mai mare de 100 de metri, prin scaderea a 100 de metri din dimensiunea sa (din toate
direciile) va rezulta o parte care rimane 1n mijloc.
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Prin urmare, putei rula un fampon interior de 100 de metri pe stratul vectorial existent suitable_terrain. In rezul-
tatul funciei tampon, indiferent de ceea ce a mai ramas din stratul original, se vor reprezenta zonele in care existd
teren potrivit pentru 100 de metri 1n orice direcie.

Pentru demonstraie:
* Mergei la Vector — Geoprocessing Tools — Buffer(s) pentru a deschide diaolgul Tampo(anelor).

¢ Setai-l astfel:
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Input vector layer

suitable terrain_348

|| Use only selected features

Segments to approximate |10

() Buffer distance

() Buffer distance field
suitable
¥ Dissolve buffer results

Output shapefile

suitable_terrain_continuous_100m.shp | Browse

M Add result to canvas

[ Close ] m

* Folosii stratul suitable_terrain cu 10 segmente i o distand a tamponului de -100. (Distana este in mod
automat 1n metri, deoarece harta folosete un CRS proiectat.)

e Salvai rezultatul n exercise_data/residential_development/ ca
suitable_terrain_continuousl00m. shp.

¢ Daca este necesar, mutai noul strat deasupra stratului original suitable_terrain.

Rezultatele dvs. vor arita in felul urmaétor:
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QGIS - analysis

=]
4.0 5B
v
w, .
@,
Al M
®:C
@yx/@’—!s
e
@
%
ya
[y

V]
450244,6235326 Scale (17,937 |+| & MRender EPSG:32734 @ y

e Acum, folosii instrumentul Selectare dupd by Locaie (Vector — Research Tools — Select by location).

¢ Setai-1 astfel:

Select features in:

[ new_solution

that intersect features in:

suitable_terrain_continuows_100m

|| Use selected features only

Modify current selection by:

[ creating new selection

™ Add result to canvas

[ Close ] H

* Selectai entitdile din new_solution care le intersecteaza pe cele din suitable_terrain_continuous100m.shp.
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Acesta este rezultatul:

QGIS - analysis

mR=N-] BLerRBPLLRLNRE & G e BE &0 e [ B Y
4.0 6 : =3
006
v /(7 new_solutic
B, o s
%>¢@hd
" oo 100m
Al M
®: 72
@»\/V—'sc
=]
@
%
Lo

5]

BT erowser

102 feature(s) selected on layer new_solution. & Coordinate:

450222,6235267 Scale [1.7,037  |+| & M Render EPSG:32734 @ y

Sunt selectate clddirile galbene. Dei unele dintre cladiri cad parial in afara noului strat
suitable_terrain_continuousl00m,ele se afldlafel de bineiin stratul original suitable_terrain
i, prin urmare, Indeplinesc toate cerinele noastre.

e Salvai seleciain exercise_data/residential_development/ ca final_answer.shp.

Inapoi la textul

20.12 Results For WMS

20.12.1 0 Adaugarea Altui Strat WMS

Harta dvs. ar trebui sa arate astfel (este posibil sd fie necesard reordonarea straturilor):
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2253802.50,-4051386.38 : 2305298.95,-4018363.31 s il Coordinate: 2267339,-4023529 Scale 192682 - |9| ¥ Render EPSG:3857 |

Inapoi la textul

20.12.2 0 Adaugarea unui Nou Server WMS

* Utilizai aceeai abordare ca i mai inainte pentru a adduga noul server, i stratul corespunzdtor, aa cum este
gdzduit pe acel server:

r(s) from a Server
| Tilesets  Server Search

URL |http:/ioge gbif.org:80Mmms o
| Load |[ Save | | Adddefault servers |

If the service requires basic authentication, enter a user name and
optional password

User name |
Password |

Referer |
|| lgnore GetMap URI reported in capabilities
[ lgnore GetF: URI reported in

("] lgnore axis orientation (WMS 1.3/WMTS) ]

|| Invert axis orientation
[ Smooth pixmap transform

[

o

[ Change ...

Close
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8.0.08 Add Layer(s) from a Server
Layer Order | Tilesets | Server Search |
| cge 3
[_Cnnned_] | New || Edit || Delete | | Load || Save | | Add default servers |
ID 4 | Name Title Abstract
» 43 gbif:sdr_1_vi... sdr_1_view_... Generated from postgis
» 45 gbifisdr_2_vi... sdr_2 view_... Generated from postgis
> 47 gbif:tabDensi... tabDensityla...
» 50 gecbonitax_... tax_cluster1 This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...
» 52 gecbon:ax_... tax_clusteri0  This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...
> 54 gecbon:tax_... lax_cluster100 This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...
57 geobon_occ... gecbon_occ...  Layer-Group type layer: geobon_occurence
58 geobon_tax_... gecbon_tax_... Layer-Group type layer: geobon_tax_occurrence
mage encoding
(#)PNG ()PNGB ()JPEG ()GIF () TIFF

Coordinate Reference System (4637 available)

Layer name |bluemarble

Tile size

Feature limit for GetFeaturelnfo
WGS 84 / Pseudo Mercator |

Change ...

| Help | | Add | | Close |

1 Layer(s) selected
Pz

 Daci ai transfocat in zona | majorUrbanName |, vei observa ca acest set de date are o rezoluie mica:

feXeXe)

QGIS 2.0.1-Dufour - wms-map.

0

BELW 0% 8

%y [ & B B iy 7y B %2

~ v
g 08 8 (%
s

places

landuse

SPRODHINSNS

<

Browser |
2253802.50,-4051386.38 : 2305298.95,-4018363.31

Prin urmare, este mai bine sd nu utilizai
potrivite la scéri globale sau naionale.

Inapoi la textul

There is a plugin update available [9§| Coordinate: 2275055,4033142 Scale [1:02682

~) [&/] @ Render EPSC:3857 (@) [/,

4

aceste date pentru harta curentd. Datele Blue Marble sunt mult mai

20.12.3 v Gasirea unui Server WMS

Putei observa cd multe

servere  WMS nu sunt acest lu-

cru este

temporar,

intotdeauna disponibile.
Un exemplu de server

Uneori,

WMS care fun-

uneori este permanent. cra
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cional la momentul scrierii acestui articol este WMS-ul Lumea Depozitelor Minerale de la
http://appsl.gdr.nrcan.gc.ca/cgi-bin/worldmin_en-ca_ows. Nu existd taxe sau con-
strangeri de acces i este global. Prin urmare, aceasta satisface cerinele. Reinei, totui, cd acesta este doar un
exemplu. Existd multe alte servere WMS dintre care putei alege.

Inapoi la textul

20.13 Results For Noiuni despre Bazele de date

20.13.1 w Adresarea Tabelei de Properietai

Pentru tabela noastrd teoreticd de adresare, am putea dori sd stocheze urmatoarele proprietai:

House Number
Street Name
Suburb Name
City Name
Postcode
Country

La crearea tabelului pentru reprezentarea unui obiect adresd, vom crea coloane pentru a reprezenta fiecare dintre
aceste proprietdi i le vom denumi cu nume acceptate de SQL i, eventual, scurtate:

house_number
street_name
suburb

city
postcode
country

Inapoi la textul

20.13.2 e! Normalizarea Tabelei de Personal

Problema majord a tabelei people rezida in inexistena unui cAmp de adresa singular, care sd conind Intreaga adresa
a unei persoane. Gandindu-ne la tabela noastrd teoreticd address de la inceputul acestei lecii, tim cd o adresd
este formatd din mai multe proprietdi diferite. Prin stocarea tuturor acestor proprietdi Intr-un singur cimp, am
ingreuna mult actualizarea i interogarea datelor noastre. Prin urmare, trebuie s divizim campul de adresi 1n
diferite proprietdi. Va rezulta, astfel, un tabel cu urmatoarea structura:

id | name | house_no | street_name | city | phone_no
e fom o o ——— fom
1 | Tim Sutton | 3 | Buirski Plein | Swellendam | 071 123 123
2 | Horst Duester | 4 | Avenue du Roix | Geneva | 072 121 122

Note: In seciunea urmdtoare, vei invda despre relaiile cheilor externe, care ar putea fi utilizate in acest exemplu,
pentru a imbunitdi in continuare structura bazei noastre de date.

Inapoi la textul

20.13.3 e! Normaliarea Suplimentara a Tabelei de Personal

Tabela noastra de personal aratd, in mod curent, astfel:

20.13. Results For Noiuni despre Bazele de date 621



QGIS Training Manual, Release 2.8

id | name | house_no | street_id | phone_no

1 | Horst Duster | 4 | 1 | 072 121 122

Coloana street_id reprezintd o relaie ‘una la mai multe’ intre obiectul people i obiectul street, care este in
tabela streets.

O modalitate de a normaliza i mai mult tabela este de a Tmpari cAmpul Tn prenume i nume:

id | first_name | last_name | house_no | street_id | phone_no
——— e o ——— fom e ————— e o ———
1 ] Horst | Duster | 4 | 1 | 072 121 122

Putem crea, de asemenea, tabele separate pentru numele oraului i al drii, corelandu-le cu tabela noastra people,
prin intermediul relaiilor ‘una la multe’:

id | first_name | last_name | house_no | street_id | town_id | country_id

O diagrama ER care reprezintd acest lucru ar putea arata astfel:

Streets

People > Towns

Countries

Inapoi la textul

20.13.4 W Crearea Tabelei de Personal

SQL-ul necesar credrii tabelei de personal corecte este:

create table people (id serial not null primary key,
name varchar (50),
house_no int not null,
street_id int not null,
phone_no varchar null );

Schema pentru tabel (introducei \d personal) arata astfel:
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Table "public.people"

not null
not null

house_no
street_id
phone_no
Indexes:
"people_pkey" PRIMARY KEY, btree (id)

integer
integer
character varying

Column | Type | Modifiers
___________ o
id | integer | not null default

| | nextval ('people_id_seq’ ::regclass)
name | character varying(50) |

| |

| |

| |

Note: In scop ilustrativ, intenionat am omis constrangerea fkey.

Inapoi la textul

20.13.5 6! Commanda DROP

Motivul pentru care comanda DROP nu ar funciona in acest caz se datoreazad faptului cd tabela people are o
constrangere de Cheie Externd in tabela streets. Acest lucru Tnseamna cd eliminarea (sau tergerea) tabelei streets
ar ldsa tabela people cu referine citre date inexistente despre strdzi.

Note: Este posibil sd ‘foram’ tergerea tabelului streets cu ajutorul comenzii CASCADE, dar acest lucru ar elimina,
de asemenea, tabela people i oricare alta care a avut o relaie cu tabela‘ streets‘. Utilizai-o cu prudend!

Inapoi la textul

20.13.6 6! Inserarea unei Noi Strazi

Comanda SQL pe care ar trebui sd o utilizai arata astfel (putei inlocui numele strazii cu altul, la alegere):

insert into streets (name) values (’Low Road’);

Inapoi la textul

20.13.7 W Adaugarea unei Noi Persoane Cu Relaia Cheii Externe

Aici este instruciunea SQL corecta:

insert into streets (name) values(’Main Road’);
insert into people (name,house_no, street_id, phone_no)
values (’Joe Smith’,55,2,7072 882 33 21");

Daca privii iardi la tabela strazilor (folosind o instruciune SELECT ca mai Tnainte), vei vedea cd id—ul pentru
intrarea Drumului Principal este 2.

De aceea, am putea mai degraba doar sd introducem numadrul 2 de mai sus. Chiar dacd nu vedem Main Road
scris integral in intrarea de mai sus, baza de date va fi capabild sa se asocieze valoarea street_id cu 2.

Note: Daci ai addugat deja un nou obiect st reet, ai putea descoperi cd noul Drum Principal are ID-ul 3
nu 2.

Inapoi la textul
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20.13.8 v Returneaza Numele Strazilor

Aici este instruciunea SQL corectd, pe care ar trebui sa o folosii:

select count (people.name), streets.name
from people, streets

where people.street_id=streets.id

group by streets.name;

Rezultatul:

count | name

777777 +7777777777777
1 | Low Street

2 | High street
1 | Main Road
(3 rows)

Note: Veiobserva cd am prefixat numele cAmpurilor cu numele tabelei (de exemplu, people.name i streets.name).
Acest lucru trebuie si fie facut de fiecare datd cAnd numele cAmpului este ambiguu (de exemplu, cand nu este unic

in toate tabelele din baza de date).

Inapoi la textul

20.14 Results For Interogari spatiale

20.14.1 e Unitaile Folosite in Interogarile Spaiale

Unitdile utilizate de interogarea din exemplu sunt in grade, deoarece CRS-ul pe care 1l folosete stratul este WGS
84. Acesta este un CRS Geografic, ceea ce Inseamnd ca unitdile sale sunt in grade. Un CRS proiectat, similar
proieciilor UTM, este in metri.

Amintii-va cd, atunci cand scriei o interogare, trebuie sa cunoatei CRS-ul stratului. Acest lucru va va permite sa
scriei o interogare care va returna rezultatele pe care le ateptai.

Inapoi la textul

20.14.2 e Crearea unui Index Spaial

CREATE INDEX cities_geo_idx
ON cities
USING gist (the_geom);

Inapoi la textul

20.15 Results For Construirea Geometriei

20.15.1 % Crearea irurilor de Linii

624 Chapter 20. Fia de raspunsuri



QGIS Training Manual, Release 2.8

alter table streets add column the_geom geometry;
alter table streets add constraint streets_geom_point_chk check
(st_geometrytype (the_geom) = ’ST_LineString’::text OR the_geom IS NULL);
insert into geometry_columns values (’’,’public’,’streets’,’the_geom’,2,4326,
"LINESTRING’ ) ;
create index streets_geo_idx
on streets
using gist
(the_geom) ;

Inapoi la textul

20.15.2 W Legarea Tabelelor

delete from people;
alter table people add column city_id int not null references cities (id);

(captura oraelor in QGIS)

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values (’'Faulty Towers’,
34,
3/
"072 812 31 287,
1!
"SRID=4326;POINT (33 33)");

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values (’/IP Knightly’,
32,
1!
071 812 31 28’,
1,F
" SRID=4326;POINT (32 —-34)');

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values (’Rusty Bedsprings’,
39,
ll
071 822 31 28’,
1/
"SRID=4326;POINT (34 -34)");

Daci ai obinut urmatorul mesaj de eroare:

ERROR: insert or update on table "people" violates foreign key constraint
"people_city_id_fkey"
DETAIL: Key (city_id)=(1) is not present in table "cities".

atunci Tnseamna cd In timp ce experimentai crearea poligoanelor pentru tabela oraelor, trebuie si fi ters unele

dintre ele i sd fi reinceput. Doar verificai intrdrile din tabelul de orae i folosii orice 1d care exista.

Inapoi la textul

20.15. Results For Construirea Geometriei
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20.16 Results For Modelul Entitaii Simple

20.16.1 ‘¥ Popularea Tabelelor

create table cities (id serial not null primary key,
name varchar (50),
the_geom geometry not null);
alter table cities
add constraint cities_geom_point_chk
check (st_geometrytype(the_geom) = ’ST_Polygon’::text );

Inapoi la textul

20.16.2 ‘¥ Popularea Tabelei Geometry Columns

insert into geometry_columns values
('’ ,’public’,’cities’,’"the_geom’,2,4326," POLYGON') ;

Inapoi la textul

20.16.3 & Adaugarea Geometriei

select people.name,

streets.name as street_name,

st_astext (people.the_geom) as geometry
from streets, people
where people.street_id=streets.id;

Rezultatul:

street_name geometry
Roger Jones
Sally Norman
Jane Smith

High street
High street
Main Road

Joe Bloggs Low Street
Fault Towers Main Road POINT (33 —-33)
(5 rows)

Dupd cum putei vedea, constrangerea noastra permite null-uri care urmeaza sd fie adaugate in baza de date.

Inapoi la textul
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Indici i tabele

* genindex
* modindex

e search
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