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CHAPTER 1

g A7
1.1 A&
1.1.1 v
2008 | fEl= EF goju A& 8o o 23S A= A glo] GIS & 912} ol= AFES $l6l,
g 4—7H FHl = 242l Gentle Introduction to GIS & A&t dotmg]z} ot R o] 2|Yoz
A2t o] 2R A A o] A —raoﬂﬂ] @A o]E o|&s et WS HAFS Yot YA, E
01“471] GIS € =otsotal Q=7 52 s eHA EH gt AT AET 94Utk o] Gentle Introduction
2 AT E o] A7} ot} (BE Oﬂj‘]oﬂ QGIS o]-8sH{l okA|Yh) GIS & HH—C[’*% }‘3}: =y oh:]}
SAS AT Qs T QGIS 58 ==2°] 7|54 /e & Wﬂ 5] Aist= QGIS v+
AsYT 28 o] BAES A7} }‘43]"‘1'5’— 214 Fro] ygoz LA 01/\‘4‘:} = Llnﬁnltl
Consulting & &ofl W2 & HAS G o, 2= A AA E47F D goitt= JS 7HEdsUTh
Jgste] 2= 527 QGIS 9] $8% 7|52 &A= uiud & e Ao og/;] A5 HEA

2 AU,
o] W& WA= QGIS, PostgreSQL, PostGIS ©fl tiet 5 & 342 +Fst= o a3t s e
gy ol HEL 29, T, Al AREA BRolA Aot Y8 om A om, 7A et A4 w2
AAET} 0] Tt 24 G gEES 227 &

1.1.2 gto] A~

The Free Quantum GIS Training Manual by Linfiniti Consulting CC. is licensed under a Cre-
ative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. Based on a work at
https://github.com/qgis/QGIS-Training-Manual. Permissions beyond the scope of this license may be
available at https://github.com/qgis/QGIS-Training-Manual /blob/master /index.rst.

el SA7 AREA BASD, RS, WY S G A2 2ol 42 (liberal license) of ok
o] QGIS -5 WAHE W}, o] B upzjal HBo|A Ax goldAo] &S &d 4= &t
ol £Ae] ALE A|%-g 7eks] WabAH tha 3t Tk

o« EXVF AAE

Ayt

e BAQ HabAL, o BAGIA A2 AL 447 BE 5 AL o

o EA7F AT gtol AR o AASH gho]l dAE wet e 4 gl
o E=A7} o] BAO] AAAQ BF (Holx &HHT BE s o]4h) 2 FUtstal o] 8 R A E Hhg e
745 o] A9 (A mo|A]of] BAIR) A2t EF9] upxato] Z} 9] o] 5 715 & dFUTh
o B2 A2 HAoIY A4S ATT A Itk %’*’Z‘ix} EEof AH419] o5& 71 4 Ut
o O] A HAE WA H-9 “Translated by Joe Bloggs” 4102 A2} HFof 2H41 9] o] 5-& F7Fg
(o]



http://linfiniti.com/dla
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https://github.com/qgis/QGIS-Training-Manual/blob/master/index.rst

QGIS Training Manual, 4] 2.2

N
i)
o,
oy
1o
rlr
=
o

24

Q
=

o}

i
o
et}
)
i
O

Y o

v

ol ofd =27t ofw
Q. B4} shee g

http:://lulu.com &< z7
EE _Q_Z-] 01—14 ];].

o] 24518 5717} glehd o] EAE A4 3
o5 o] A WasiAY, B4 BA (o2 Sol 7
£ AAFAE o gt RE Sol& QGIS TR Jne A$ of 292 A
et w8 344 27} A Holdt sheehe o] £4

). ohA] FakAe o] £4S mA A} =
A2 B B 8 S glauth 19 08 BE GIS ZaAEe 7]

H de o 5 JE=x ESASH HS, office@linfiniti.com ©2
] [e)

HICRe)
4
I

2“1-4
N
N
i
=)
>
o
Im
<
o
M
o)
i
Mo ™
i)
r{r

GIS ZRHE] 11 o5

- T

ol

ﬂllo mln

M 6 ot 4 2 N it el
00\7‘7

b, >

I‘Il‘m

2 o u:l)\-_{g 10N Jr
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1.1.4 A=}

« Riidiger Thiede (rudi@linfiniti.com) - QGIS I-5-8 W& U PostGIS W-&2] &
ZF

e Tim Sutton (tim@linfiniti.com) - PostgreSQL ¥ PostGIS &= &
TEASFULH E o] AE i E-ESH i‘ﬂﬂi H=} (sphinx theme)

i offt

 Horst Diister (horst.duester@kappasys.ch) - PostgreSQL & PostGIS H-

o
e Marcelle Sutton (marcelle@linfiniti.com) - ©] FAE AAsk= oA A 92 HALS
gl o

1.1.5 7% T3t

i
r'E
i
et}

BELZ (unitave@gmail.com) - ©] WS WA
AEE ZaFLUL

Yo A3 (bjjang@gaiadd.com) - HY 2P 2

1.1.6 =42t

o Alo|Z Fdeet 7|& ety = EAA GIS XY

1.1.7 to]¥]

EE=E= http: //qgls org/downloads/data/training manual exercise data.zip

ol £Ao Zetd ME HolHe FrE o8 + JoH, EA= = g5yt
o OpenStreetMap 2] Streets and Places H|°]E]Al (http://www.openstreetmap.org/)
o NGI 9] Property boundaries(Z=4 /1.9]), water bodies (http://www.ngi.gov.za/)
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o CGIAR-CGI 9] SRTM DEM (http://srtm.csi.cgiar.org/)

1.1.8 Al WA

http:/ /readthedocs.org O1H B2PSFET Qe Bulol7] & RS AAek o] BAC AN WAL
78 5 gl
PINEET)

T4 Sloll dFe oA o] ¢side] o] £4°] PDF ¥ EPUB 12 HeR=d 5
AR .

2012 & 5 &, H AE

1.2 oA Ho]¥ &4

w5 WA} A AlF == AE HlolH = Swellendam P H 71 TR of Oigt Akm YU Swellendam 2
ozt gal=te] 980 Lo Sl o] Zepol A F5 02 2 A2k A 2lef gl o HlojEl 4]
A E2 Fojet ofxme gkl £ 7 ]E o] 9l& T},

]_
11} o] glol el A1E of gl &gle] o] 88 4 QluTh. Lajuh AR 2

S T glo]elE ol golaat
& A RE3 Oﬂfﬂ BE 7.2 749 BE ZFolo] AHgARY] HlolEE & & G U olF Folole Y
B4 lole] 448 A Sd], A840] 2] eo] et ol Hlo|el7t ZAGH 9S4 A&
F4; 7pe] guA S QGIS A8 AL Aolo] 23 A HolelS o] 851 3A & 49 o] 24| #Ao]
Daghich @% wA} @l 712 Holelslo] AT HAT, /1% dolEAE 2A HojE g tAstaiat
Ao o2 A 8S defer gt
iﬁﬁﬁg%ﬁ%ﬁ Z%\%ﬂ%ol% AE o5& http://qgis.org/downloads/data/training manual exercise data.zip

A o] AL AEATEQGIS B 2 2 glrka JPgske, 40 WAIR Aol = A4 H AL obdutt
AgAYe] elel] 712 dolEAl B4l 22 dlol8E AgstaAt & 49 QGIS of WAH EE 7he)
dlolHE FH]a 4 gyt olu) ALgAE AE Aol wAlT welrt 79 ol Lmsi], A2 ot
50 mae (AR s Bl v 22) A9 A7), 193 sk 2 ABSE Eakslof gt

. A QGIS ZRAE

o
=

o Vector EE5TH2 WlFoll A OpenStreetMap -> Download Date M5 AU 1 o3 AMH8-A7}
= s
= T

o 71o1e] TS A3 YA 712 ool ol galA HES
o HIBIEE= osm A2 AASHH W $x] & A5ty oK & Zgyth

éi
_L4

X,
N

1.2. oA "oy Z4] 3


http://srtm.csi.cgiar.org/
http://readthedocs
http://readthedocs.org/builds/the-free-qgis-training-manual/
http://qgis.org/downloads/data/training_manual_exercise_data.zip
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() From map canvas
() From layer
(») Manual

~ Qutput file

'exercise_data/osm_data.osm

| [ Close ] [

< Add Vector Layer H1ES 224 .osm THE-S & & dFYTH Hakg-
Sislo} ¢ o2

& Qs UTh oh® mHelg QGIS o

A2 other_relations 9

=
2 multilinestrings ]o]o]

7ol
Ft.

Chapter 1. I A7}
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8.0.8 Select vector layers to add...

Layer 1D | Layer name Mumber of features = Geometry type
points Unknown Point
lines Unknown LineString

1
2 multilinestrings  Unknown MultiLineString

3 multipolygons Unknown MultiPolygon
4

other_relations  Unknown GeometryCollection

| Select All |

A FQl/Forzslof

wn

4 2
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K 1o
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[ oF,
41
»
filo
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I
rr
=~
~
E
<
N
~
>,
oo
i
2
2
K
|
mﬂ
T
Is)
E
a
fin}
o
Al
il
i
)

I
w
>

o
o

LS EHBINARS 80

8 object(s) removed. There is a plugin wailable (] Coordinate: 20.3757,-34.0001 Scale (126,314 1+ %] @ Render EPSG:4326 (@] y

of #lojojEolA & wiet Hlo|HE FE5A thA| B dl, siE St shapefile & A dsioF 2ttt
o WA multipolygons #|°|o|E HEZHNA Layer properties Hat & Ut}
o General B8-S MBS Query Builder & 223X Query builder 32 A4t}
oA of #lojojoll A W& WA Axto] AA AMESHA 2 tha Al 7HA] @59 HlolHE FEsfof eyt
« building
e natural (£°9] X&)
e landuse

g7 A o] B Gl dolHE YA AgAe] Ado] ol ANE hEA B SE Stk
“landuse” FEo] oFRAE gickel A 918l He

1.2. oA dlo]g Fu) 5
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"adt YolHE FEslEY 7 92 de) Be wAALS AAslok FUTh “building’ FEL o2
SojmALYot
+ TS TEY building 1= WL & HAE Felo] YA Tesr T 2IA o] 27t Aupt
%&@ﬂ%ﬂ@a—1Qquq:mv}+%@%aMﬂ4Ammm7Mk Bl OSM ©f
187} Ao the] o] @ dlo| e S HrEra] S1e 4 At

# Layer Properties —

multipolygons | General

¥ Layer info

Layer name |multip0\ygon5

| displayed as multipolygons

Rendering

Lay!i 00 07 Query Builder
multipolygons
Fields Values

barrier

® Display boundary

{:@ Actions

4 ..
Y Joins

craft
geological
historic
land_area
landuse
leisure

man mada

= Diagrams

(f Metadata

¥ Operators

Sample |

Use unfiltered layer

J[ > J[ ke J

% || IN |[ NOTIN |

= |[ = ][ ke |[ anDp |[ Or ||

NOT |

Provider specific filter expression

"building” 1= "NULL|

| Help | | Test | | Clear |

(Cancel | (0

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

e« OK E &
ol A ALEAF] Zele] AHg3t7] S8

2SI Al 2. WA “building” ©] oFd #Ho]o] 47t A
F2 HlolHE
o multipolygons 2|01 E 222 23 th-S Save As...

B AR,
shapefile 2 #Z}aloF gt
£ e

o W& FAlo] ESRI Shapefile Qlz] &elgt & A exercise_data T E ] off] “epsgd326”

delg2lo] Mg o

o No Symbology 7t AR = 0] QI E=X] RS Q. (A&l et Axt= 2% F71 4yt

o Add saved file to map T BT 4= 5Tt
Woll buildings #o]ol7F 7 =W o2 EHAAS XA natural ¥ landuse & thal &2 HAHS
Fle=si=g
T4 o2 Iy ZAAS APst7] Mol (Layer properties HSF A& &3M) multipolygons &lo]o1 oAl
ol "EE A YPFoF FYrH
6 Chapter 1. 4 A7)
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e natural: “natural = ‘water”’
e landuse: “landuse != ‘NULL”’

A2 U2 glo]elE 242} A exercise_data HEHE | (& SAH “water”, “landuse”) o}l “epsg4326”

e gof 27 sfiof it
71 thZ lines 9} points #o]o]oflA t& FEES FENA &5t HEE o 27 soF gt
e lines: “highway != ‘NULL”’ & #A] roads 2, “waterway != ‘NULL”’ & # A rivers &

e points: “place != ‘NULL” = A places =
olg 7 dlolg F&o] ¥R multipolygons, lines, points &|°]°]
oA A7 o] olst vl2ah Bl Ak (B vl ot

AR = Het.

% qgyrh)

D eV
PR
00 Layers
V!; » V7 building:
» v\ roads
B
» 7 rivers
b1 VR B
f » V9 landuse
2
@
%
Vav
'Eu!ﬂ Browser |
Ready

in te available ¥ Coordinate: 20.5141,-34.0173 Scale (126,314 |-| & (M Render EPSG:4326 @ y

Z2% 22 9o Bol 6 ) dlololo] Bfgste dlololst glom, BE ojols} HoHE g glojo}
ghche Ay,

H}A9F O 2 landuse #[o]ofol A ZFolofl 2 spatiallite BFU-=
o landuse #o]o]E LEZ ST T3 Save as... & AP}
o U FAOR SpatialLite S AT TF “epsga326” I E 2] ok landuse TAZ AT
- OK 5 2934rch

+ landuse.shp ¥ (A= Attd) & ohd& Ao

1.2.2 ‘ Try Yourself SRTM DEM tiff ot XA

2E 6(HE vlolE A4) 9 E g(HAE) of ARgAF Zojol 2 219 9] #jAH o]n|7] (SRTM DEM)
Y magh,

CGIAR-CGI: http://srtm.csi.cgiar.org/ °|A SRTM DEM & 2253 4= Q5 Yt

AEA7} B 710 A1 EgE olol A7} Bagh ek

5 01 (§) & H22L3F O3 “exercise_data” THEE ofzf “raster/SRTM/” T E e o]
Ayt

1.2. oA dlo]g Fu) 7
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1.2.3 0 Try Yourself EA] W |

AHE2E 24 HlolHE AT o2, PEA9 O 2 conf.py Stoll = FEA] (token) & WASA AHEAL 27
wgo] A35h B A0l 18 WA e w5 slof s,
= FAnsy

ol
TANE T EASS che 3t 24Tt
o majorUrbanName: 7|27t “Swellendam” QUt}. AF&2F 2| 9] FA A Q] A 07 HFEAHALQ

o schoolAreaTypel: 7|23t “athletics field” JUTH AREAF 2] oA 71 2 st 2|9 {39
B0 2 AL

 largelLandUseArea: 7|231-2 “Bontebok National Park” U th. AR&2}F 2] oA 71 & Ex|o]-&
Eeolzo R0z MPAAS.

e srtmFileName: 7] 2Zf< srtm_41_19.tif YUYt} A& SRTM DEM T W O 2 "R A @
o localCRS: 7|2 ZF-& WwGS 84 / UTM 34S Yuth. AREA}F 29l o] Astet CRS & HFHoF gt

v}

=

1.2. oA dlo]g Fu) 9
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CHAPTER 2

Module: QlEjHo|A

2.1 Lesson: 7FeFst A7)

R 0] & AT BB of rd SO cle Qars & Hp Aason Aol

& FeTe ST, IS B 48 WA, ofFA Aasrd His] B

AR, QUIS o9 GIs B2l Tl 4 gl RE st 3 S @A
A ch

=
¥ REoA = QGIS ZEAE 24

s BN
o Zrol7} BUR QUIS $1We] F8 R 45 Hee] WL, 7 R459] 7158 %7517, QGIS o
shapefile & 2E3 4= A 2 A Y.

2l
Ha
&
7

e, 2= o 4o

[*]

A1 o] 7ol GIS HlOlE S 27}, A, $48He A0 T o]2 98] LS Hole AL
AU o] Zolelx] Agsts 7148 ofeRe] olde] 2y Agans] de] g Wl
shelshA) &

o3 Hol BE SAEL ShuAA A§ATE 2T 5 olrks EUUC
o8 - Holi - HAE & Hliro] BAE Eehch

AR, ARG AL AT S ek EUTh

ot ALgA A SF) wet FePU. ofelio] 2228 ol shewele] Ytk we} 22t
S TR & ggunn A oldael oy A @ e gus g gons pEae
g B T ol B0 QI BE S A2 slRE Fo] Fagt

o] 7he| 3129 ALg A o] 24
AHgAT L2 IRE Ak
A9 3@e o FAFUE

o] 7FolE mtA™ GIS 9] 7FsAdel Higt /id B QGIS & &5l 1L 7= @R v 5 e e
a7 2 Ady
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o] helnele] ALAE B4 GIS B AMSahH A A4 % A % 7HA 31 Qleka 7Py
23 0S92 et HH QIS 7F ARl 94 e AXEgolst 23 e
P18 AGE I QUIS 9) B4 FAs ABe B HAAE A B

o] 7ol ntA™ B4 GIS & A& BRPH HE 7|52 QGIS & 5o &4 ol8sHA 2 Adynt.

.1%

o] Ffelaele] ALBAE GIS of ol&ain] 27t HloEHlo] s, 97 AuolA HlolE A8, B4 Bxol
(= e SRR RS i

2 5 e 9% 772 tebit Be QGIS AE o) A7} et 2y ol%alA A4 Hag
Sh 712 7)) oj8A et B 47 2 AYYth E QGIS ©] B3 1e) A AH 9l o]EjHo] A
A4 AAH 52 ol et Wo] dald® Auact
o 7ol E v YA QGIS £FL B2 13 7155 delAE 2 ¢A D AQYt

2.1.3 QGIS 9] #H

B8] Fa40] WA Pl Felx| WA 3] Lol GIS 7159 YR EL ARE AU EIE AL
e gl yeh, TRk ohE GIS AEEf o] 3177 W QCIS & AHgslef skt o] i eleiztar

o7] & 744 o8 AT
. FEAUT QCIS B AAShL o gske ¥ @ Ex 54 gauth 27 HEE, §4 HEE
glarueh.

d

|
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2.2.3 What’s Next?
oA Add Vector Layer HE2] 7152 w5yl T2 HEEL ojgsy
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527107 © Zo] Sol7l7] o], QGIS QIE|Ho] 20| AurHSl dojobe-g AmEAL) o|ze] th

7ele] ZA ot
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o “places”

o “water”

e “rivers”

e “buildings”
27} el
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o Jd5Uth oAHEL M Microsoft
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B8.0.8 Add Spatialite Table(s)
Databases

[ landuse.sqlite@/Volumes/Drobo/sites/qgis/QCIS-Documentation /source/docs (1 :]

[ Connect J[ Mew ][ Delete J

Table & Type Geometry colu | Sqgl

¥ landuse.sqglite
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ﬂ E Layers
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20 Chapter 3. Module: 7|2 9 234



Al 2.2

QGIS Training Manual, =

Al H
o=

3.2 Lesson:

oI
B o0 T
ﬂn_wmrUl
s
N R

A=

=

=2

5t71.

Feiul, Al2o] BAA I,
o

22 A4

(<)

AN
U = |

o

9]

)

o} Aol go] ot AU ool GIS

[e]
i)

=

[

3} AR E AT

el
1 A7)

el

g lojofe]

3.2.1 v Follow Along:

o

7AO
)

AHAIL. WA landuse #o]o1<]

=
=

s 2o]oQ] Layer Properties

Ut

ol

=
=9

=22
T 1

o Flo]o] B2oA jgnduse Ho]o]S 2

o W¥ollA Properties

21

AlE
= =)

Properties %ol A,
3.2. Lesson:



QGIS Training Manual, 4] 2.2

8.0.8 # Layer Properties - landuse | Style
% General ¥ Layer rendering
Layer transparency C El@
€= Labels Layer blending mode { Normal 3| Feature blending mode Normal = ]
= Fields
Rendering [ £ Single Symbol :)
@ Display [
Unit | Millimeter 3 |
@ axiicns Transparency 0% ( F—————x
| .
¥ Joins Color
|IE¥ Diagrams Symbol layers Saved styles [+]
B Simple fil i
comers diagonal dotted green land water wine
(@] ~ = | Symbolw | | Advanced v |
p = L L J
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
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Style W& AESHR o) AT 2L T Fo B AYUh ST o A4 WA ol APL
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o Symbol Layers oA (ZQsittd) Fill T WwsE B tx Simple fill S4ES
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8 086 # Layer Properties — landuse | Style
"< General ¥ Layer rendering

Layer transparency @ EIE]
€= Labels Layer blending mode { Normal . J Feature blending mode | Normal B ]
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q‘:;:"‘ Rendering |M'
@ Display

Symbol layer type | Simple fill =
@ aciions Colors Fill Border (NN
d ..
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IER Diagrams Symbol layers Border style | ——Solid Line il
(7) Metadata v [ Fin Border width | 0.26000 &) [ Millimeter ;|

Offset X,¥ l0.00000 I[2] [0.00000 % [ Millimeter |

[ Data defined properties... |

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

[ Help | [ Apply | _Cancel ][Ok ]
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3.2.5 &I Follow Along: =2] 7|4t 7}AA
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808 /! Layer Properties - buildings | General
"‘\h General ¥ Layer info
W Style Layer name | buildings | displayed as buildings
£ Labels Layer source  [Volumes/Drobo/sites/qgis/new_sample_data/epsg4326/buildings.shp
B Fields Data source encoding | System al
Rendering
® Displ ¥ Coordinate reference system
® Display
&} Actions EPSG:4326 - WGS 84 | Specify... |
(2] e
t fjoins \ Create spatial index H Update extents
IER Diagrams
q Metadata v E Scale dependent visibility
Maxil @ . Minimum
(inclusive) 2 [ro [-] (exclusive) # (110000 I~]
| Current | [ Current |
¥ Feature subset
| Query Builder |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | @
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Symbol layers W2 = Fill = AHTUTE 1 th3 Add symbol layer HES S5}

Symbol layers
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8.0.8 # Layer Properties - landuse | Style
% General ¥ Layer rendering
Layer transparency (:) El@
€= Labels Layer blending mode | Normal 4| Feature blending mode | Normal &l
= Fields
Rendering L £ Single Symbol.___+]
® Display
Symbol layer type | Simple fill D
@ Actions .
2 Colors Fill | corder |
N .
¥ Joins Fill style [ solid &
IER Diagrams Symbol layers Border style | —— Solid Line =
@ Metadata v Wl Border width  |0.26000 & [ Millimeter ¢ ]
Sl Offset X,¥ [0.00000 |I%) [o-00000 3 Millimeter |
[ simple fill

| Data defined properties... |

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

| Help | | Apply | | Cancel |
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# Layer Properties - landuse | Style

¥ Layer rendering

€= Labels

E=5 Fields

Rendering

@ Display
@ Actions

d .
* ¥ Joins

IER piagrams Symbol layers

Colors

Fill style

Border style

'ri Metadata

v Fill

[ simple fill

Border width

s

Layer transparency L) El@
Layer blending mode { Normal 3| Feature blending mode Normal = ]
| % Single Symbol &l
Symbol layer type | Simple fill D

Fill | S corder | N

| ——Solid Line sl

10.26000 & [ Millimeter ¢ ]

[0.00000 |5] [o.00000 &) [ Millimeter ;|

Data defined properties... |

| Load Style ...

Save As Default

| Restore Default Style | | Save Style v |

| Help | | Apply |

| Cancel | E
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Symbol layers

» [Z] Fil

|| Simple fill

Simple fill

Simple fill

L EFQA, gl A A HA 02 huildings dlolojol] IFASIATE H7] 42 HAAE
2HA-E D] upd A L.
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olejel A ofigiee] o4
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| Enable symbol levels

Dﬂﬁﬁﬂﬂﬁdﬂrmﬂwhﬂmwmbdlayammmﬂamd The
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Layer0 |  Layer1
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000 _/l 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

- 1 mm

| Help | | Cancel | [ OK |

o297 sl F1 AL A g0l & HAo] AR
. OK & % ¥ 22514 Wog Sobzrh
o)A Po that o] BolA| et
32
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Aol AL YR oAl L. Layer Properties S8} 2] Style Bl = Save Style ... HES S25IH
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QG5 2.0.1-Dufour - basic_map
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) [5Y] @ Rencer £PSG4328 (B[] |

o}
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3.2.11 % Follow Along: A& #lojo] &3

[oR5: el 71
1 3 T o -1
HEJEA ALEE 7 QU= I E= AHEASUH

ZIAE A2 dolo] §

o basic_map TRAEE oA Q.

4
o places F|°]o19] HE HAS HATYH.
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# Layer Properties - places | Style

¥ Layer rendering

Layer transparency (;, El

€= Labels Layer blending mode | Normal 4| Feature blending mode Normal &l
E=5 Fields
® Display | % Single Symbol &l
@ Actions )
- Unit | Millimeter | . o
+ 42 (Wineter 3] g, TR

. — Transparency 0% 1 —
|IER piagrams Color ] 2

'fi Metadata Symbol layers Saved styles | [+]

e N

o Simple marker

airport arrow capital circle city diamond ellipse
o« L] * w * a 4
pentagon square star star2 star3 triangle triangle2
R | Symbolw | | Advanced v |
(@) [ = & — L )L J
| Load Style ... ] [ Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel | @

* 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 |

Colors Fill Vector Field marker
Size 2.00000 |@ | Milimeter 4 |
Symbol layers : . —_
Outline width |0.00 |EJ [ Milimeter & |
v o Marker . _.
: Angle 0.00° |EJ

« Simple marker
Offset X,Y |u_nmgn |L§J |0.UOUUD |L§J [ Milimeter ™
( Data defined properties... |
OO ¢ 0 + X A & KX X G0 | > P
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o AMEE £ Qe TR FAES AWREIT AR AHiteltia AZshs AR AES
AEist Al 2
o 127 JAE AS, T Simple marker & AT th3 AAAL 21 HAL G2 =M size = 3,00
O =2, Outline width += 0.5 2 A4 L.
2ol A& Folo] 49
2k3l glofEo & 4= = TSt FAHES B,
o roads #|o]o] 9] 9] A& ool & Marker line O.2 HHEUTH

Symbol layer type e
arker placament A Sl ol L I_

(&) with interval  [3.00 (2] [ Millimeter |

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

[+ Rotate marker

Line offset (g 0ono0 (3] [ Milimeter |

| Data defined properties |

o Symbol layers W'l U= Simple marker 2o]olE AEdUT. HE £4S ths WS
AR = HAdY T

o>
e
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€= Labels

& Layer Properties - roads | Style

¥ Layer rendering

E=5 Fields

@ Display

@ Actions

Layer transparency C El@
Layer blending mode | Normal 4| Feature blending mode Normal &l
Rendering | % Single Symbol 2]
Symbal layer type | Simple marker =
- Colors Fill Border
¥ Joins
, Size 0.50000 2| [ Millimeter 4|
IER Diagrams Symbol layers | ‘U
P Outline style | Solid Line &)
7 Metadata v Line
. Marker line Outline width |0.00 ‘U | Millimeter % |
v Marker Angle |0'00 N “:J
Simple marker offsetx,y  [0.00000 |} (0.00000  |(i| [ Millimeter 1|
Simple line Anchor point | HCenter +| | VCenter ™
| Data defined properties... |
o0 ¢ o+ X A & x & & | > P»
% = @) all<
| Load Style ... ] [ Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel | @

.7

2

< 1,00 &2 HHEYt.
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8.0.8 # Layer Properties - roads | Style
% General ¥ Layer rendering
Layer transparency C El@
€= Labels Layer blending mode { Normal 3| Feature blending mode Normal = ]
= Fields
Rendering [ £ Single Symbol :)
Display
Symbol layer type | Marker line |
@ Actions Marker placement
| . p .
¥ Joins @ with interval | 1.00 2] [ Millimeter 3]
IR Diagrams Symbol layers Q on every vertex

— () on last vertex only
(2 Metadata v Line () on first vertex only

v Marker

E] Rotate marker
Simple marker

Line offset |0.00000 \U [ Millimeter 3

v

Simple line

{ Data defined properties |

| (=](d]lal|[l®]

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

| Help | | Apply | | Cancel | E

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

AERS A8 ohe, W Al Artlo] oj@r) HAREA AmuAAe. o] 4
7127)7} R AR, QAL 13 AL obd Utk ol of@ B Kol RakshA g, thE 2o
Qlesuch. ghthel S A% dojolS Ui thy v 4 glay e

o>
iz
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& Layer Properties - water | Style

¥ Layer rendering

Layer transparency C El@
€= Labels Layer blending mode | Normal 4| Feature blending mode Normal &l
E=5 Fields
Rendering | % Single Symbol 2]
@ Display ;
Symbal layer type | Simple marker =
@ Actions
» Colors Fill Border (D
¥ Joins
, Size 0.50000 2| [ Millimeter 4|
IER Diagrams Symbol layers | ‘U
P ; Outline style | Solid Line &)
7 Metadata v Fill
ine wi 0.00 | [ Millimet ™
. Point pattern il Outline width | ‘U | Millimeter |
¥ - Marker Angle |0'00 ° “:J
| Simple marker offsetx,y  [0.00000 |} (0.00000  |(i| [ Millimeter 1|
Anchor point | HCenter +| | VCenter ™

| Data defined properties... |

oo ¢ o+ X A & x & & | > P

,,
.
3
b
q

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

| Help | [ Apply | | canecel | @
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€= Labels

E=5 Fields
Rendering

@ Display

@ Actions

: ‘.Joins

IER Diagrams

"’i Metadata

& Layer Properties - water | Style

¥ Layer rendering

Layer transparency (;, El
Layer blending mode | Normal 4| Feature blending mode Normal &l
| % Single Symbol 2]
Symbol layer type | Point pattern fill |
Horizontal distance '1.00000 5 [ Millimeter  :
Vertical distance ‘1.00000 ‘@ ‘ Millimeter ;:‘
Symbol layers .
Horizontal displacement 0.00000 |2 | Millimeter &/
Fill : .
P— Vertical displacement '0.00000 &) [ Millimeter ;|

¥ - Marker |

Data defined properties... |

- Simple marker

& =|(d)a|[<
| Load Style ... ] [ Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel | E
o NS Simple fill 2 A AE olo) & Frbghct
. OEE TR AANE 71 BUT vre Mo 2 WA,

Al
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8086

# Layer Properties - water | Style

General

¥ Layer rendering

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

|+ Single Symbol &)
@ Display
Symbol layer type | Simple fill
@ Actions .
Colors Fill || Border | NG
d ..
tikoins Fill style [ Solid ]
5] Diagrams Symbol layers Border style | Solid Line |
() Metadata v [ Fin Border width  |0.26000 |5 [Millimeter 7]
B Simple fll Offset X,Y [0.00000 | o.00000 |3 [ Millimeter 3
N .
| Data defined properties... |
| (=] (4] a|l%]
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E

O|A water #lo]ofof BlAH Q?O]

Z
= =]
37), B, Y=E orgd2 44 4 Asdrt

Z4; o] dAlE AYstAT g HE

Aok gyt

e Inkscape
e YE o] AE B

42
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009
File Edit View Layer Object Path Text Filters Extensions Help

DEEE Ak
B TBERIC woot [ @ [ooon

e
Sk
;

™
b

UwbD Q@@ T <8 BPTeEE
px & Affect:

[0 1500 M0 oo 750 500 s e = s00
T T T P s I T S T = T P I = PP

% B

| New document 1 - Inkscape

&
Q,
O
©*
O -
e E
©
¥
g

v -
A

at
& -
&=
M
7

I
H

< B

LA L W Y

& o

=

<€

il
Stroke:
—

N/A
N/A

)
& @[ Layer1 ¢

o: [L

| No objects selected. Click, Shift+click, or drag around objects to select.

=
HN N 7 NN EEmma bl EEET B [ -‘

X 14.29
¥.1485. 71

W_%Dﬁ

Corel 22 T2 ¥E] ojnz] WA L2 IAE AL

WA WHs 278 AL daH] AP WA

o WolA] File — Document Properties 35< 2

Ayt
o Units & pz 2 vHEY
o Width 9t Height 2 100 2 HFEUT}
o H7o] Eow izt A2 E5UTh

2

AT
3%

U

=7

—WL_IZi

Ayt

2S5} A 2. Document Properties W3} o] Lrebd

. ]-rr°1]/“1 View — Zoom — Page 1—%% %g‘

o Circle =75 A= -2,

Al

h=a
j==1
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000 N\ New document 1 - Inkscape
File Edit View Layer Object Path Text Filters Extensions Help
OCBEE Bk @ Db Q@@ @ @8 BTGB «@
B x [0.000 v [0.000 0.001 @ H (o001 px O Affect:
o B o P NI B o P o R N T T PPN = P PP T PP T = PP P
T i
3 -
[of
A R
3
Wy 3
T
i -
S’ B n |
1 4 E o
AT +
#p o
S 0
G -
2 7]
™ -
AF
E i
=
o
z
L
i
.
“f
= - HE _ HEET EET _ | i -‘
<@
ke om0 0| W @[ tayera ¢ } shift: click to toggle select; drag for rubberband selection: Alt: click to select under: drag to move selected or select by touch 23 n[sewl)

o S04 ol A 22 & SR RS TP AL Y02 WEAY, 1HE0 cerl AHE
rEfIY L za}@m.
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Al

2.2

000 || New document 1 - Inkscape
File Edit View Layer Object Path Text Filters Extensions Help
CBEE& B3 DewldD Q@@ DE@a ¥& BPTaeBE &0
aa aeaa a@aaa aa
\ o B S PR B B B PR IR PR R B B B e @ CRFi e Stroke (ShiFeGErF)
e Fill | [ stroke paint | =XStroke style
A -
' xOoomo?

é Flat color
] RGB |HSL CMYK Wheel cMS
L I
Q - <l -
O - : I - -
o » I - -

: .
@ J M
ZLQ’ i v
.E? N RGBA. [ 00065 eff f:
Ul ] Blur:

=D TEIS

Al b Opacity, % =
o 0 1000 [ a
G-
2 I
=
% - v
/?
&b -

T

= [ — =) >
XE HE N I NN EEmeaS @ i | | I
e >
Fill ~ X 114.74 =
Stroke W1 220100 % @ |-tayer1 o Y. 60.31 Z'@D Y

o Line E?—i AES T
R P k]
%e Qotet ot

r°“
A

iil
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000 || New document 1 - Inkscape
File Edit View Layer Object Path Text Filters Extensions Help
CBEE& B3 DewldD Q@@ DE@a ¥& BPTaeBE &0
. a px S| Affect | -‘\;HTH’E‘

W] T T e P e o P v o T P P o @, e e CILAS
— 1 F\Hmzstmkasty\e 5

1 £ .
A T t
£ -
Q g Mo objects
Qr
O : &
Q}, E Y

?
@ - A .
g - 5
¥ )
W - -
Al E Opacity, % 2
e ’
B O
Qg B

8z =
2 (1]
o - 1
Tl
i

=

i

T

i

N 1

Ty (= ] T

- HE N 7 N EEaas | | | I
< L
e B G & @ [ Layer1 ¢ | Noobjects selected. Click, Shift-+click, or drag around objects to select [ AP

o O] Aolg fHAEH 2l exercise_data/symbols ©F2 landuse symbol TIEE 2o SVG T =

7S AL L.
QGIS 2 FotetA],
o landuse H|°]212] Layer Properties S YT}

. A T2 8T Zo] AT the Browse MES 2 AHEAE] SVG o]l 4]

il
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€I Labels

E=5 Fields
Rendering
% Display
@ Actions
1 Joins

IER Diagrams

"’i Metadata

& Layer Properties - landuse | Style

¥ Layer rendering
Layer transparency

Layer blending mode

|+ Single Symbol |

-

O

| Normal

- ] Feature blending mode | Normal

Symbaol layers

v [ |Fil

¥ — Line

— Simple line

SVG fill

Symbol layer type | SVG fill gl
Texture width  [2.00000 5] [ Millimeter 3|
Rotation [0.00 6]
Colors Fil S corder

Border width 0.00000 S [ Millimeter |

| Data defined properties... |

SVG Croups

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

SVG Symbols

+ o+

bn [source/docs /training_manual fexercise_data/symbols/orchard.svg ‘

v ]

Save As Default | Restore Default Style Save Style

| cancel | E
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# Layer Properties - landuse |

Style

¥ Layer rendering

Layer transparency L) El
€= Labels Layer blending mode | Normal 4| Feature blending mode Normal &l
E=5 Fields
Rendering | £ Single Symbol : |
@ Display )
Symbal layer type | Simple line =
@ Actions
Color //
¢ Joi B
yoeins Pen width | 0.26000 (%) [ Millimeter |
IER piagrams Symbol | AT —
e Offset | 0.00000 (3] [ Millimeter |
"f Metadata v Fill . .
Pen style [ Solid Line a)
v SVGHll _
Join style | g Bevel gl
M Line Cap style | I Square B |
. Simple line =
|_| Use custom dash pattern Change
Dash pattern unit | Millimeter &l

[_| Draw line only inside polygon

Data defined properties... |

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

v |

Restore Default Style Save Style

[ Help | [ Apply |

o]
=

oA AF&AFE landuse #o101°l T Wl Hol= 3t

St =l

| Caneel |

237} A8 glofok gt

=

48
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666 (QGIS 2.0.1-Dufour - basic_map
DEBRBOROS@WA S HPO ISR 8 & 5 5E BE =0 5o 08w
0. /.82 % & G = =

s o

o

AR @

Layors

TigE
ﬁ=§=‘;!

XA SEDHSINARS

R
There is a new plugin available Coordinate: ,-34. Scale 1: ) Render EPSG:4326 &
Y inate: 20.44672,-34.02978. ale (15522 ] 4 Render o

o over|

3.2.13 In Conclusion

A2 thE dolofo] tig MBS WS 2ol @
7

w0 W wdz AT, Ur B
FsalRguT oleio] gie] ol AL B, B 2L

Hol =717k F-8!

3.2.14 Further Reading

oFEThe WOl o]

3.2.15 What's Next?

AA) Flojojo] 2L WA e §
SE gliguth AuEe Solelrl =
grht sy o] BE HRE obd HA%
oA E@sh=A|ol sl AL,

H: AF olele] B Ao & ebe A 90X oA

1
e
o
o
- r
18
rlo
9
o
rO
N
N
~
o
of
o O
1o
o
u}
=
i)
a
i o mok

=
Ea
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: _Layer Properties o3t 7‘“’1]—‘:-— AR 71'5E A-ESt= Labels ol AT o|f A= &1
o2 AT 4 A= Label tool & AHESHAS T

ehll T oto] st W WA g 7]5o] B/stH A=A ghelsoF gyt
o W9 View — Toolbars F=-& AESHIA L.

H
« Label F= Qo A BAZE 5 QA FASHIA L. BAZF b 5 Aok Label 2L S
F5koHI 412

o Layers list °ll )= places Ho]o1 & S A A=Yt

- the EubHE T 2
Layer labeling settings tHa} o] YERS &4%‘,14@.
o Label this layer with... Kol A= AT

o) Sl 29 43 8 AT BT, o1 AN ofehe o Bl nang Bl A1
Adsiehe A A

o BEA NAME & A€ -8
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(M Label this layer with[ NAME

¥ Text/Buffer sample

Lorem Ipsum

|Lorem Ipsum

Text
"% Formatting | Helvetica
abe Buffer
@ Background (

() Shadow
1-:¢ Placement ) IE‘ @' E @'
7 Rendering |13'm00

[ points
coor  —

Transparency {_r

Type case [ Mo change

Spacing letter |0.0()00

word 0.0000

« OK &

=2
oA W Aol o
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eoe QG5 2.0.1-Dufour - basic_map
DOEBLR OSWL2APL LA & & BhpE BE =0 52 0 BY
4.0 8 5 R & s R I W T W
v ee ==
4]
= buld
L ISR
RS
%@
ik & © landus
»
@
@ i
@ il
% . 8 o
ya . & -
P! w
o g S
e T 8 - L
B B
4
Raiton <
e
Bontebok National Park Enlrance Gate R
© Buftelagsrivier
 Bontebok National Park Reception & Shop
Lang Elsies Kraal Rest Gemp.
EEN Soveer |
There s a new plugin available || Coordinate: 20.4369,-34.0304 Scele 122088 1) [5Y] @ Render EPSC:4326 (] |

ol Zreloll A A-gAF S sl AEiRt AEtd ] whet, A2 HA[AY A BAAA YT BojH e T

2hal A4jo] o 2elx] 2E S 9l

o O]} WEATFR R Label tool WE-& S A AT L.

e Make sure Text is selected in the left-hand options list, then

update the text formatting options to match those shown here:

54

Chapter 4. Module: ¥ d|o]g HF3}



QGIS Training Manual, 4] 2.2

[V Label this layer with| name

¥ Text/Buffer sample

ToremlIpstim]

|Lorem Ipsum

Text
1*! Formatting [ Helvetica
abe Buffer
@ Background

[
2 e e rle

1-:¢ Placement
) 113.0000
7 Rendering

[ points
coor ||

Transparency {_r

Type case [ Mo change

Spacing letter |n.cmo

word |0.0000

=E

Ao

o Label tool )3} A2 Gt
. 9% 34 BEA Buffer & AT,
e Select the checkbox next to Draw text buffer, then choose options

to match those shown here:

A ABEUH o] Al 2hille] AH: BAIS SulEATh chak 1 Aol Buffer &4
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[V Label this layer with| name

¥ Text/Buffer sample

ToremlIpstim]

|Lorem Ipsum

abe Text Text buffer
b !
<'c Formatting (¥ Draw text buffer ¢=|

@ Background
.J Shadow [ mm

"

 haeemert | Color | e—
Renderi

o/ Rendering # Color buffer's fill

Size |1.omo

Transparency {_r

Pen join style [ & Bevel

Blend mode [ Normal

o Apply HES SEFTh
places 2o A7

E
EL
3al
fr
Mo
i
2
o
N
N
i
9
=)
o
<
o)
inj
i)
HT
o
rr
N
o
e
>
%0,
of>
i
L
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00606 QGIS 2.0.1-Dufour - basic_map.
DEOERBOR OS@L » PO LR S B e BE =0 5o A BR
4./ BRBA& sx0 =@ 8 %8S
26 Layers
B .
;g e B S— =
b 1o et T e
AT .
% - ‘ ey e R
»
@ A
P Ho SRR i
@ 3243
2 3
Ao - oS < § : -;,
K > ‘ [ i
entsd Suclondom @w@m [y P \v ',f
’ ‘el V4
e “
y i i ]
- Dot e Py
Browser ‘/
There .2 new oo avaiole % Coordinate: | 20.4501,040465 | Scale 122088 |- (3| ¥ Render EPSG4326 (3] |
oA 2hHe] YA E A-gvhe A FA ol HHEAASYT

o Label tool 3} oA Placement B< A3t}

o 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 [ €. | [ B |
w Text/Buffer sample
foremlipstm]
|Lorem Ipsum Iﬂ 7
abe Text Placement
2*% Formatting
abe Buffer @Around point .;::;. Offset from paoint
@ Background _
) Shadow Distance ||2.DOOG |EJ] LES
. mm Rr=
/ Rendering | | &
w Data defined
Coordinate X E' Y E'
Alignment horizontal ¢=_ wvertical (=
v v
Rotation E' [V Preserve data rotation values
| Apply | | Cancel | [ OK |
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A2 BAS 7|EoR 2l YAE A4E 5 e Quadrant 541°]
ghl o] FAS Y] BAof gt} 517] WO center quadrant S A

# Layer Properties — places | Labels

g Adyrt. o] oA 9 B¢,

pepg
g g o,

x
-

[ Label this layer with| name I €. |

General

-
L

Style

¥ Text/Buffer sample

Mﬁ

‘abe  Labels Lorem Ipsum
5 Fields
% Display Lorem Ipsum
,Q Actions =
A sbc Text Placement
¥ Joins %% Formatting

|ER Diagrams ste Buffer () Around peint (=) Offset from point

) @ Background

"’;' Metadata ./ Shadow

Quadrant E'

_/ Rendering

= =

aba] {abe| <abe]
Offset X,¥ [0.0000 |[z] [o0.0000 |BEES
[ mm DREE
Rotation [0.00° |8
¥ Data defined
Coordinate X E' Y E'
Alignment horizontal (Zv vertical <Zv
Rotation E, [ Preserve data rotation values
¥ Priority
ow = N e
| Load Style ... | Save As Default | | Restore Default Style | | Save Style v |
[ Help | [ Apply | [ Cancel | [oK ]
o TR R Fo]o] AEFAS HASNA EQJE AES HFAA L. Ellipse marker 2] YH|2} E0]E

0 o= dAeyct.
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w Layer rendering

Labels e e P O

Fields Layer blending mode [ Normal :] Feature blending mode l Mormal

(] Display

Single Symbol =

Symbol layer type [ﬁpse marker

Diagrars Colars Fil eE— oce |
0 Metadata Symbol width  0,000000 |[5] [Milimeter &

Symbol layers Outline wicth [0.000000 |[5] [Milmeter
v Marker
. Rotation |0.00 ‘@
. Ellipse marker
Symbol height  0,000000 |[2] [ Milimeter 4

Offset X,Y 0.00000 |@ 10.00000 |@ Milimeter  + |

[ Data defined properties... ]

(®#] (=] (d)(a][+)

Restore Default Style J [ Save As Default ] [
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8.0.8 /! Layer Properties - places | Style
General ¥ Layer rendering
Layer transparency C El@

€= Labels Layer blending mode { Normal 3| Feature blending mode Normal = ]

= Fields

® Display | % Single Symbol &l

@ Actions

- > Symbal layer type | Ellipse marker =

¥ Joins

Colors Fill Border _

|IER piagrams

P Symbol width | 0.000000 [[2] [ Millimeter  +

(2 Metadata Symbol layers g [ ]
Outline style | Solid Line il

v Marker g
ine wi 0.000000 ] [ Millimet .
[ —— Outline width | |U | Millimeter |

Rotation l0.00 |8
Symbol height |0.000000 |(z] [ Millimeter 3]
Offset X,Y lo.00000 3] [0.00000 |[}] [ Millimeter  :|
Anchor point | HCenter 4| | VCenter gl

| Data defined properties... |

(=T = -

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

| Help | | Apply | | Cancel | E

WE Fohots 43, 2 7] dE7 dE5HoA A2 FHA] = A-S 9] Yol AR = AE B s
AsUth 22 ZRIEE 7H flojgAlo g ZHdst= 49 ojd dAAS 9 s AT, 182 otiH
83 ARE %‘H‘ﬂﬁﬂ] HUth o]d dES OE & U= HE 7HeAE JF5UT o] Aol sHtE
A A oA o]F ThA] Argotils Ut
4.2.4 v Try Yourself AH&2F 2|4 2l
o ZHl WU AE AAS 91X BAS =Yyl 2 @ ZAE 2. 00mm 2 EHEFAHA L. o] DAA $1A]
FA oL} gl o] AeRA-S Aot Hol E5UTH
e U el )|
o WOl =22 1:100000 0.2 AASIHAI L. Status Bar © Y= Scale BrA0f 24 J=6tH Yt
o O] FHAM & Holke® 2hilg A SHAHA L.
Ayt gl
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4.2.5 v Follow Along: 9l 24 2]

oA gl S ofBA ot=X] IA A, E O E EAVE A5 ZJAES Eejo] 2hd 2l
Hgdeh. st elele o@rtar ehel ehEe EelEC] 9o} Eo] A, ket 2 AuE
= H .
SEEBELE!
0606 QGIS 2.0.1-Dufour - basic_map
DEBBOR OB LIRS NDO QLR 8 & B ke BE =0 5o & 8%
4. 4 B 6B AR ¢ EE% 8% RS
o ——
= N Sy,
ﬁ; » @ C° landuse 3 s“”’fh.,,
» & Srennng,
“ ;j { s
@ j’g ‘ . b s
) APT .
2 Qf ”"w"aﬁ &
E DA S
% b £ gt < 5
‘gzzm %‘,@f 4
P 5 e\
Af* g Akasia L
(;Pé § ot et P U €t
5‘%,% Shopnne
e
.mmmmmm
5 Sshbuck 1 &%
Ao 1 Y»j’ oo e R
TR0 10 viowpoiy
TETN oveer |
new gugin avalaole @] Coocinate: | 204562340585 | Somle (123096 5| & Rencer EPSCi028 ] |

o of2]Zo] EHAHA GEF Places #lo]f
o oA AAANA A AA™ streets &o]o] 2] 2hll-a Bt

= &5 YEE EE Size B
o Swellendam TA] 2|9 o2 FAtrt.

o Label tool THa}t 9] Advanced BollA oh3F Zo] A9t}
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[V Label this layer with| NAME ~ » Ean

¥ Text/Buffer sample

Lorem Ipsum

Lorem Ipsum

abe Text Placement
1*! Formatting
abe Buffer (s) Parallel () Curved () Horizontal

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

|| Line orientation dependent position

7 Rendering Distance 0.0000

|I"I’1I'I'l

w Data defined

Coordinate X @' Y @'
Alignment horizental @' vertical @'

I

grE 2etele] 7| Eghe AgH] el ehae 97 IS
A€ Color & NS EE ASHMOR butfer & Ao 2 AAT

£20] nfe ch A, AHgR ol T A Y B Ay

L AHg el AUzl el gaE
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Taw Jus}ukRgo s ek, vreA] Hashs
o Label labelling settings TS} oA Rendering &4

duplicate labels & A &HIYTY,

000 QIS 2.0.1-Dufour - basic_map
DEERBOR OSPLARAPOL /LR & @By (8 BE &0 %0 7 BR
OB /& k> T
SR
vl R
.', 2 LN
&
ik & landuse
»
]
=] .
W
9% -
Ao \
o 4
'd,,\vd
= 1,:;.
: s
fins
&
Hl
2.
{
o )
< ‘o
W G
R
LR
p
-
o . » A VP
‘e ’z%""""'é.:,,-;~
&
- &
Browser . f
) [&/) & Render EPSG4326 @] |

o}, ola7) W EA] 37 sk,

23t T3 Merge connected lines to avoid

64
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806 Layer labeling settings
[V Label this layer wiih[ name :] l £. J [ e |
w Text/Buffer sample
Lorem Ipsum
Lorem Ipsum m =¥
abe Text Rendering
2%t Formatting T _."- e L 4
sbe Buffer Show upside-down labels
@ Background (s) never () when rotation defined () always
J Shadow
1-:¢ Placement w Feature options
[ | 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
|0.DO mm |@
[V Discourage labels from covering features
| Apply | [ Cancel | [ OK |

- OK & 2894t
doparEt7lell= v A2 mAef ehlle] 2+ & =] 9l 78 7lek sy

o TL7IR]RZ Rendering W@ A Suppress labeling of features smaller than ... 2] Zt-S 5mm =
AU Apply £ 25t ofH A7 e ] duEAA L.

02 Placement 2= A AslFAIT. o]k o] o] A% horizontal &A1
A curved /S A3 A4t

o Layer labeling settings T3} 2] Placement Il = Curved 341-S A=Y,

A o2 g5y

sk

rlo
2
i
SL
N,
5%
f>
i
Ko
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000 QIS 2.0.1-Dufour - basic_map
DEBRBOR OSEWA S BP0 QISR 8 & 5 BE BE =0 50 0 8w
y. /) B o R /z ln e R R
) 2 ¥ SW ~% e o % - T e
o -\"‘i'.-i "":”“; - ¥ s "?‘fg.v i V,i::;
. . Wit e eFp & &, 35,
& % i
.coe
v -
)
3 e
N <,
2 S
& &
3 A 3 b d
it g(»,* o, et & e &
“ Hte e ‘%&g‘“{ A0
X i 20,0 o aS % I 4 &
2, L 20" €, 4 \\\~ * o %
7 3% S % N o
5 '
<
P
¥ -
< o oty
AN v . B
e
o - -
DY . i
e o b1
T, W
o
s . .:‘:. @l o,
e "«'~
TN Sooweer ] RRR
There is  new plugin available §§| Coordinate: 20.43780,-34.02269 | Scale 1:4917 +) [&/] @ Render EPSG:4326 (€] y

ol Bd SAE shed vt ARt e o
e o8 4k QES Bet o] ofgly] gEuh o
2222 0 ol io] oW S AT A 2T 4

4.2.6 " Follow Along: dl°|g Ao] A4

)

U},

o Streets Elo]o1e] PS4}
Shgrt

e Places &)0]0]9] 2L H]EHA 5}

e

. HEZ 224 Places dlo]o] o] £4 Hlol &S AUt
A3 oleliio] BAL Aol & GRE 7 oHAES £A 4 &
tlo]HE o] 8oiA el AEdS HHEE 4 QL

o places Labels '@l Q= Text @S 2

o Ttalic EETHE Wwol = Edit. .. & A=A Expression string builder S ST}

@2 oI5k place SHEESILITE o]
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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

YYYYYYTYYTYY

Dperators

= +

_Expression

G2AE o] "place" = 'town' & YHSIAL OK € F ¥ SEFYH.
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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 I‘

Double click to add field name to expression string.

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

Field Values

‘hamilet'
locality’
'suburb’

[ Load all unique values I Load 10 sample values ]

= +

_Expression

"place’ = ‘town'

Output preview: 1

68
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Ty B &2

iy O 0 2

==

QGIS 2.0.1-Dufour - basic_map.
Ky iy €

g, o
PENC]

2

== [y =g

= N
/& >

5]

BRBOR 09 PL 2 2PLO LML &
o

[) B
4. 4 8 5

006

XA
.
<Fr

) [&/) & Render EPSG4326 @] |

Scale [1:23395

3y
JecuieboriEtonalleardentancelGate)
.@mmmmmmﬁmmam
s
=
£

20.4425,34,0324

[Fangle SeskiaaldesiCanp)
5
H
L

There s 2 new plugin availeble. 5| Coordinate:
s B
=
o}

bulding
roads
water
-
a
EEN Soveer |

4.2.7 & Try Yourself Hjo]E] Fo] 4 A&
A
a
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N3 Add column

T T A e T mw RN e P ve T

MName FONT_SIZE

Comment

Type l Whole number (integer) o ]

integer

Wah a0

Precision

o Z4ZF B2 places 19 (5 E°1 PLACE &=2] 2} 7] g) ol AH8AF 2174 2E 27|18 AAshe d °l

Qe A

L

o] Zelol BE SHL OB Si QAT Label tool o= $-83 THE 7]
ZEE RN EEENEE )
R b g AS glolo] 48 olfd] AYT 4 AL

Y
AR (SF =4S As] 3E SA F=ol dud) 44 = sy 1Al o

N
_x_,>,\l
T

i
iy
I

r M
L)
]

i gL

o
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4.2.10 What’s Next?

o|A] £/o] of2]Z o] Wof] o|BA A2 HelE & 4 AdeA dA Hley, LEAE 1 A0 HE=
HHE o o]-85H= 1 o E7ta? o]Zlo] Hi: thg Zole] =AY
z—'—-—
4.3 Lesson: H5-3}
A el B e AnE A o) Hhilo] 48517 SAY, BE ANE ALY S Gl
AE 51 Z landuse F0] AJBA o] &H=2] &1 Aokl Fa ehlS AR A9 ol At
gt
066 (QGIS 2.0.1-Dufour - basic_map
DEEBLR @“@}9 1P L KM @ Gy By & BE & T Bk
4./ B 2D & b EEmRBH B
I
w s
b MR s
7 T —
»
@ ot
@
@ S . b e g
gsals “ I lorsg, crest)
;ﬂﬂ ety mmwmo ttma);;
) g o
¢ - EEcUTEm Mm (emtzna
T
Sttt o Pt G @y N Fo—
ettt ot Pt Faeeplon G Shep
2N
[ besican )
=N Browser |
e e — L — o AL e
ehlS 97] ofgfe Wt oty §f Aol £E-2 EA|o] 870l A& A 35174 gyt
o] Zo]o] Hx: WF Ho|HE B&A o= HF ool WU vl
4.3.1 & Follow Along: # d|olg =3}

o landuse #|°]°19] Layer Properties 2t = Y.
. Style B AETTH

e Click on the dropdown that says Single Symbol and change it to

Categorized:

=3l
=

o}
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# Layer Properties - landuse | Style
¥ Layer rendering
Layer transparency C El@
€= Labels Layer blending mode | Normal 4| Feature blending mode Normal &l
E=5 Fields
Rendering £ Categorized 0
® Display Column | -] [ €. ]
@ Actions ) )
- > Symbol | [ ] Change... | Coler ramp | Random colors s [l lnvert
* ¥ Joins
‘Symbol ¥ Value | Label
IER Diagrams
(1) Metadata
| Classify | | Add | | Delete | | Deleteall | Join | Advanced ¥ |
| Load Style ... || Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel | @

o Al g2 A= Column & landuse 2, Color ramp & Greens = HFEU T}

o Classify ME& SSHIAL L.
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# Layer Properties - landuse | Style

¥ Layer rendering

Feature blending mode

Layer transparency C
53 LaGelz Layer blending mode [ Normal
E=5 Fields
Rendering & Categorized  *
® Display Column |Ianduse tl .
@ Actions
: Symbol I [ ] Change...

d i
: Joins

| Color ramp [ Ul Greens

ar

[ Normal

:] [ Invert

IER Diagrams

w Value Label |

] ceme... cemetery
7 Metadata O conse... conservation
O farml... farmland
= forest  forest
B grass  grass
] indus... industrial
] reser.. reservoir
[ ] resid... residential
[ ] villag... village_green
[ Classify ] [ Add ] [ Delete ] [ Delete all | Join | Advanced ¥ |

| Load Style ... J { Save As Default

J |

Restore Default Style ] | Save Style v |

Help 1 [ Apply |

| Cancel | E
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AP SEHBINARS 80

00060 QGIS 2.0.1-Dufour - basic_map.
DBRODR OSWL, AHPLA LR & @ Ry E BE =0 30 7 BN
/B RRBAELE DS FESE %S
o0 Layers.
» @ . places
» ©  buildings
» & \ roads e
> & O water ~
» @ V rivers
o -

o T

There s new pugin avaisble 9] Coordinate:

20.4431,:34.0477 Scale 123596 1) [5Y] @ Render EPSG:4326 (] |

¥ ¥¥&vwv:

) buildings
" roads
() water
W7 rivers
™ landuse

|| cemetery
|| conservation

|| farmland

|| forest
|| grass

] industrial

I reservoir

B residential
B vilage_green

o|A] EX|o|-g |0l FYU EXo]§ F A B¢ TAS AL T =& AA5HA HEssisy
landuse #o]ofoll A H2M AAAE glolfl= Hol & & 5T
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o Layer Properties 5 A1, Style Al Symbol & ABISHI A Q.
o Simple Fill g|o]ofoll A FAAES AASH &S HA8T vha

o[A] Ex|o]-& Eajto] gAo] AAE o], 7 i e ER W ATt -2 S & 4 S AYYTh
o A3 dAvE MY E9S HE2 YA 4 EXol8F

006 # Layer Properties — landuse | Style
> General
Unit Millimeter =
o sve PR— (e
Transparency 0% 1 r—————"
€ Labels a |
Color — Y
Fields 1 I
— Symbol layers Saved styles ~|
Rendering
Displ
98 Display B simole il L . |
@ Actions corners  diagonal dotted green land water
W 3] Clinvert
4 Joins i —
|IER Diagrams @ = 2w | Symbol¥ |
A
"’f Metadata
[Cancl | (0D
gras gras
indus... industrial
reser... reservoir
resid... residential
villag... village_green
| Classify | | Add | | Delete | | Delete all | Join \ Advanced v |
| Load Style ... \ \ Save As Default | | Restore Default Style | | Save Style v |
[ Help | [ Apply | | Cancel | [ oK |

ulo] gl el e} shut gl ) Hol Ak
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8.0.8 # Layer Properties - landuse | Style
% General ¥ Layer rendering
Layer transparency C El@
€= Labels Layer blending mode { Normal 3| Feature blending mode Normal = ]
= Fields
Rendering [ £ Categorized :)
® Display Column |landuse [+] [ €. ]
@ Actions
- . Symbol | [ ] Change... | Color ramp | Ul Greens s [l lnvert
* ¥ Joins ' )
Value Label
IER Diagrams
] ceme... cemetery
'ri Metadata O conse... conservation
O farml... farmland
= forest  forest
B grass  grass
] indus... industrial
] reser.. reservoir
ol | 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 | @

ol ®l 7t 12l ExJolg gto] AoSA &Y, NULL gk 7HAAL Sl @BAES Hsi= o
2AQuet. 1 AFollA NULL gt 714 795 B37] 98] o] ZHe|ale]E o= Fofok gyt o= %]
& ZholU} NULL 348 £ o 8145 Balsls] oja] A4S v Ho] 28 2k gt

ofg 2ol AEA v |7 AFS 97 s A7 We AstAlL

_4

4.3.2 " Try Yourself 115 33}

AL 27 SE WSV Gt 9l

= , oA B2 AAS o8l buildings HololE
St HAA Q. building Gl thsl 71e)| 1]

Ao ]
o T =
S A7SBIAL Spectral /S EE o8 L

F4, ZA7E B 4 21902 ZQlajoF gt

4.3.3 & Follow Along: H|-& H =3}

WSl WA, 24, 74, 22 g, U] 7HA) fdel vt
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W4 WFsllAE enAES] BAE JEoR A nelS WS o2 5W £AY, $HUs
Sl o] | £AE gigrU e,

SA MFSAE B4 242 RS MU o2 59 A 2o, B, Boh 5 oS FRES
7]

A
Fo2 AP RASE 918 W1 3
2 g

4 S e ol 1 Muq

EZol§79e WAL 71 FoR WRselg shAw BA} Tk sS4 WG] gl7] ue]
RIS
. g HES 2Es)A MY HER Solthrt.

:align: center

. The MES 24 A 2L Fhgn

o A2 UrEhbs Ht e theat 2ol AR sE Yt
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Comment

Type [_|:|Bl::il11El| number (double)

FLOAT

Width 5

g

[ Cancel | (0K

o},

A ol 7ke A9
Qlgieh) et @A o

(Elo]E9] tH QEZof FrlEuzg 43 Wgfor AFES[of HY £k
F Zhe glo] nuLL gre gt QYA sy

AE oidsted HAE ALtsfort gt

FE AL7IE ABsHHA L.

align center

oF& oiah Aol ek vt
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[ | Only update selected features

GCreate a new field

| | Update existing field

Output field name |

Output field type | Binary object (BLOB)

Outputfield width 0 |* Precision 0

_Function List

|
] [ PKuD
J

Search

Selected Function Help

Operators
Conditionals
Math
Conversions
Date and Time
String

Color

Geometry
Record

Fields and Values

YYYYYYYYYY

Output preview:

[ | Only update selected features

| | Create a new field M Update existing field

Output field name

Output field type | Binary object (BLOB) 4| [ AREA :]

Outputfield width o |*| Precision 0

o Function List |5 Geometry — $area &

e g,

4.3. Lesson: H53}H
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806

Field calculator

[ | Only update selected features

[ | Create a new field

Output field name
Output field type | Binary object (BLOB)

QOutput field width 0 Precision 0

Function List

r

™ Update existing field

Search

| AREA B

Selected Function Help

p» Conversions
p Date and Time
» Siring
» Color
v Geometry
xat
yat

$length
$perimeter
Bx

By

Operators

N I R

Expression

$area function

Returns the area size of the current feature.
Syntax
Sarea
Arguments

None

Output preview:

| Help |

[ Cancel | | OK

o HEZESIH Erpression 3=l $area 71 YHEFE YT

« OK & 293t}
oA AREA Fofl ko] AHR-Z AGYrh (HlolEE oA B edd 4 AlES S5t L) By W&
A4 T OK & 2L
F4, WHo] & gl o guuth Ul BEnIe eelE oA Ake Ady.

Layer properties P2 D1 Style B2

WS AEFL-S Categorized ANA Graduated

Column & ARFA & HZAT th2,

Color ramp °Foll 1= New color ramp...

80
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# Layer Properties - landuse | Style

¥ Layer rendering

O

Layer transparency

€ Labels [ Normal

Layer blending mode

| Normal

- ] Feature blending mode

E=5 Fields

Rendering | & Graduated

® Display Column | AREA

0] e

@ Actions

B i
¥ Joins

- Blues
W erBG
Ml BuGn
Tl euPu
Ml cnBu
Ml Greens

v
B

Symbol

Color ramp
IER Diagrams

Vi

(1) Metadata

Ml orRd
Ml Oranges

I WPRrGn

B Wrivc
M PuBu
- PuBuGn

I M Puor
W Purd
Wl rurples

B WRrdBu

E  Hrdcy
I RcPu

B WrdviBu

B W rdvicn
Wl Reds

[ 1 Spectral

I YiGn

M vCnBu

I viCrBr

Ml YiOrRd

New color ramp...

| Classify

| Classes |S

Change...

Mode | Equal Interval

|_'\ [l Invert

1

Delete all | | Advanced v |

[ Load Style ...

Save As Default |

| [ Sawve Style v |

Restore Default Style

[ Help | [ Apply |

| cancel | @

o] Urehgit.
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# Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ @ Change... ) [
Layer transparen El
Color 2 | ) Change... |
€= Labels Layer blending ' | ode Normal &l
B Fields Type Continuous =
S—— ["] Multiple stops
Rendering | < Graduated
_ Color Offset (%) . Add stop
% Display Column

Remaove stop

Colorramp | New  preview Mode | Equal Interval ™

@ Actions

d i
* ¥ Joins

IER Diagrams

- Symbol ¥ Value | L
(g Metadata

Information | Cancel | @

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

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

| Help | [ Apply | [ cancel | [ OK |

o] A& o] gaA, H2 WAL Color 1 2, & HHE Color 2 2 UePH A Yt}
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# Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ Change... ) [
Layer transparen El@
Color 2 | @ Change... |
€= Labels Layer blending ' | ode Normal &l
B Fields Type Continuous =
S—— ["] Multiple stops
Rendering | % Graduated
: Color Offset (%) . Add stop
% Display Column |
) Remaove stop
@ Actions L -
; smbol | ) C—
¥ Joins i i
Colorramp | New  preview Mode | Egual Interval o

IER Diagrams

- Symbol ¥ Value | L
(g Metadata

Information | Cancel | @

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

Restore Default Style | | Save Style v |

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

| Help | [ Apply | [ cancel | [ OK |
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=
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency

O o 1E

€= Labels Layer blending mode { Normal - ] Feature blending mode | Normal :]
E=5 Fields
Rendering | % Graduated +

% Display Column [ -] [ €. )
@ Actions -
Symbol | B Change... | Classes |S |EJ

4

¥ Joins i o i

Color ramp | "W new_greens + | [lInvert Mode | Equal Interval |

IER Diagrams

‘Symbol ¥ | Value | Label
D 0.000...

(1) Metadata

EEO

0.002.

0.0000 - 0.0007
0.000... 0.0007-0.0013
0.001... 0.0013-0.0020

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

[ Load Style ...

Save As Default |

Restore Default Style | | Save Style v |

[ Help | [ Apply |

| cancel | EE
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n slugn avaiable (§5| Coordnate: | 20400804004 | Scale 123398 |- 3/ ¥ Render EPSGi4328 )

4.3.4 0 Try Yourself H3} 7§41

. 7 B Apole] 2l e A Ask AT
o o EO] HFIE o|dfi5t7] HEF Mode D Classes 2] 3= M NEAHAI Q.
A1} o]

= = 1

4.3.5 0 Follow Along: % 7|dt 3}

oo BS540 7S Aot Aol 8T 497 m'x]‘:']' ofAE ARt MFIto A= T 7|ET
7—‘%]%5]‘4‘:]' ol¥ A% =

o landuse #|°]o12] Layer Properties 3 = @Yt}

o Style & A=t

o HF3} AELAS Rule-based 2 HHEH TS 3hA-S BA HYth
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8.0.8 # Layer Properties - landuse | Style
General ¥ Layer rendering
Layer transparency (;, El
= Labels Layer blending mode | Normal +| Feature blending mode Normal &l
E=5 Fields
Rendering Rule-based 2
® Display Label Rule Min. scale | Max. scale |Count |Duplicate count
] (no filter)
@ Actions
‘. Joins
IER Diagrams
"’i Metadata
(@ | [ A | [ & ] Refine current rules¥ | | Count features | | Rendering order... |
| Load Style ... ] [ Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel | E

o Click the Add rule & @ = S5t

o 1A A A3} Fo] Yrepd Yyt

o Filter IAE F7F Gof Q1= AR S . HES St}
S A

o o|t el g HgE o] &4, ]_i_o] = B HA] "landuse" = 'residential' AND "na.me"
'= ' |majorUrbanName| ' & Y3 & OK & 2oty d= %ﬂ’iﬂo A= o5 HAA

AAF o
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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

YYYYYYTYTYTYY

Expression

"landuse" = 'residential'
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8.0.8 # Layer Properties - landuse | Style
%, General ¥ Layer rendering
Layer transparency {) El@
€= Labels Layer blending mode { Normal = ] Feature blending mode | Normal :]
B Fields
Rendering Rule-based D
® Display Label Rule Min. scale Max. scale | Count | Duplicate count
[ ] (no filter)
& actons
: " Joins
IER Diagrams
'ri Metadata
| ® || A || = | Refine current rules ¥ | | Count features | | Rendering order... |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

o |28 7]%9l "landuse" != 'residential' AND AREA >= 0.00005 S 375t &7 AEZ 9
S-S Ayt
o TFE 7| "name" = ' |majorUrbanName| ' = F7}stal offd X oA A Fo4dS 7F=x517]
o 22 AME FFFUH
o O] 7|EE BE W QR 29 & EH P
ol A& HjA|H o=, of &7 2-8-5hof (A2 0] 0.00005 B]Fo] Ak, A 2] ¢ o] of ALt ‘Swellendam’
of ZFEA] ¢FE A W A dF AGS ALsHA Utk o]gA AelH EEE2 71EAR] (no
filter) Y| 2] o] ABFU-S 2805}
W AgolA AlQ)H E2EEL TR 0] o B R 7|2 FHHag o) o] &2 G2 HIMS Fdote s

AT
o)Al AHg7] djs) o] o] @A ®ojok it
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€I Labels

E=5 Fields

4’ Rendering

% Display
@ Actions

-« i
: Joins

IER Diagrams

7 Metadata

& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency C
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"” = 'residential' AND AREA >= 0.00005

[ ® ] [ A ] [ = J Refine current rules v Count features

( Rendering order... |

[ Load Style ... J { Save As Default | [ Restore Default Style

J

Save Style v |

Help I Apply

Cancel | E

4.3. Lesson:

pE

89



QGIS Training Manual, &4 2.2

°
DEBROR O
2482 %/ 00

26 Layers
N
' > (?Nllm"w
.: i e

» M rivers
7, T
»
]
]
W
%
o
P

IEEE Browser
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4.3.6 In Conclusion
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o[ gohH WAL FAML olsfolER WE 4 Gl ofelio] FHd BAF Fololfe] ufet o2
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4.3.7 What'’s Next?

o)Al WA WL WE ST, o] AL o8| QGIS ol A Ral A7 1] 4= 9= uhel @Alo|u} o]a]4]
T PDF ® S 4 98717 o|Zo] thg Zele] A9 yrh
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Agtsts HE )9 A Fuh

5.1 Lesson: W A2} ALE-
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naEM A2 ot WE AT = OMIJEP. ol WEUZ] 9 QM= 2% W 2GS Fol
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7ele] B QGIS W AAAE S ARG BE AHL BEsH A2 W Y.

TJ

A
511 @ Follow Along: 2d7t ]zt
QGIS & AH&-oH T ] b3 o] §af A B4 fS AT 5 UFUT °ol& 't =7E Composer
Manager 211 34 1’4‘

o WK Project — Composer Manager @5-& 2854 o] =45 APFUct. v]o] Q= Composer

manager 2} o] Lebd Zjy ot
o Add MEE ZEotal A 237kl Swellendam 2] FH-& FoAF T}
« OK & 29stiAl L.
o Show HEZ ZE5HIAIL.
O
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Project

o o .

[ Open... O

EJ New From Template > ﬁ ﬁ
’Y ﬂ Open Recent > k =g =g

006 [ Save 385
> [ Save As... {+3S
. » @  EhSave as Image...
> & ! Project Properties... {r3P
9 ¢ €
r - New Print Composer P ‘_’

m 4 Composer Manager...

Print Composers | 2 Swellendam

oj® WS BiStEX] o)A Print Composer 0] B Z AUt

A OCOCReabh - BAFC LB uhaA/ BhMEBS
Q

[ E = S

_E',l

ltem Properties | Allas generation

Q Composition

w Paper and quality

Presets [ A4 (210x287 mm)

Width |287.00

Deaght [21000

Units [ mm

Number of pages |1

Orientation [ Landscape

Export resolution |300 dpi
(") Print as raster

» || Snap to grid

[ g Snap to alignments
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5.1.2 0 Follow Along: 7]% T 2H4d

of AAloA W2 o] Yste H= 2GH AFuTh AREAF Wi np7RA])1A] RISt A L.

o Print Composer X Composition — Paper and Quality °FHS] gro] th2A 8 AR =X
SRIsH AL S

o Size: A4 (210x297mm)
o Orientation: Landscape
e Quality: 300dpi
olAl YdtE Hi= H|o|A| oJotrg YA, o] HolxE e " A HEUr. W
e Add New Map HE E < gyt
o] E7E BT A8ATE FolA] Glof] W Bele 4
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6.6 6 Swellendam

l DR B e Gk ee 0802
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e BE s/ BEG » R0
o
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Item Properties | Atlas generation

Q Composition

w Paper and quality

Presets [ A4 (210x287 mm) 2]
Width |207.00 G
Height [21000 )
Units l mm B l
Number of pages |1 ‘@
Orientation [ Landscape - ]

=

3

Export resolution (300 dpi \@
(") Print as raster

» [ Snap to grid

20C » [ Snap to alignments

Help Close
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B

T Atlas generation

v Main properties

[Ga&hﬂ

EBEBRIBEREEBERI

Scale  [a4982

Rotation 0,00 degrees

¥ Draw map canvas items
) Look layers for map item

5]

v Extents

Xmin 20348

¥ min -34.095

BEEEERERI

X max |20.537

Y max |-33.964
( Set to map canvas extent

=

» [ ] Showgrid

BEER I

b Overview

p Position and size

» [_] Frame

=

T Atlas generation

v Main properties

[Canhﬂ

EERBREBEEIRES

Scale 47000

Rotation [0.00 degrees

=

(¥ Draw map canvas items
[~ Lock layers for map item

w Extents

Xmin [20.348

¥ min [-34.095

X max 20.537

¥ max |-33.968

[ Set to map canvas extent

EBEER.I

=

» () Show grid

BEEI

b Overview

» Position and size

£ B2 AL WE Ao Getnd Fu A8 el DeAE Gy de e,
shA]u A% ntal 2l 6l A Al Age]ne g A7) o] B mojwA] Abigle] S

AU,
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oRmpy
w w

|- Align Left

as Align Center

| Align Right

. Align Top

- Align Center Vertical

I center ~[1 Align Bottom
L . .r
IHmmn Demmmetiome Atlrr mommentiome ]

oAl 8450 YAE HHoY AR FFols Lol k= sfof .

. W e RE 0 2% SR,

g ol 212 242 4] ofol o] Ueht s 848 EIT 4 gtk AL LelFUC s Ak
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CECEE]
. Bhe Fels)A deg

o Composer 9] Atol& s @ Q= Item Properties 8= 223Ut

o 2t HAEE “Swellendam” 2 ‘ﬂq%‘:?j;
o O] JIEHo]AE ALGSiA ZE 9 AE 4 AAHPUT
060 Swellendam
BACSo B emane. D558 La ks B mESE o

Command history.

Change item position
Change ftem position
Label added

Change item position
Label text changed
Label font changed
Label font changed
Change ftem position
Change item position
Compositicn
[x] Item Properties
Label

v Main properties

=

T T0 Atlas generation

Swellendam

EBREBEBEERI

&

>

&

=

E

[ Render as HTML
( Inserl an expression ]

( Font ]
( Font color... ]

&

z

=

=

v Alignment

Horizontal
() Left () Center () Right
Vertical
(@ Tep () Middle () Bottom

B

o IARE AET £ QS 454 ZEE (9] Oﬂxﬂ M= 36 2719] 7] EEE & AUt} At

o2, Horizontal Alignment & Center 2 AAg Yt
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AZ o] g iE A 23 dkd 184 & 4
QU e,

o Item Properties Hol|A] o} Wk o2 AFEFA Frame A4S 2O A Q.
. Frame AZ9AE 2elAA €S SASERITh E dle 44 R 2715 618 5 gt
o] Ao A= EHIE B8 sHA] %2 Zol7]| ujEell, Ho|x|7t th&3F Zo] Heyrt.

1666 Swellendarn
B Lo Bodare: ZR2L8 La Rt sl  BGMELH LD

i Command history

Change ftem position
Change item position

Label added

Change item position

Label texi changed

Label font changed

Label font changed

Change item position

Change ftem position

Composition [z ] Allas generation
[x} Item Properties

Map

v Main properties

B

B BREBEEBEERI

[ Cache +] [ Update preview |

Scale 49619 |

Rotation (0,00 degrees (8]

¥/ Draw map canvas items
[~ Lock layers for map item

=]

=3

B

g

v Extents

&

Xmin [20.348 |
¥ min [-34.095 |
X max 20.537 |
¥ max -33.962 |

&

&

=

[ Set to map canvas extent ]

&

=

» (] Showgrid

B

p Overview

» Position and size

Help Close » [ Frame

i
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=
>
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600 Swellendam
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Legend

® places

EBREBEEEER.I

buildings

B church
B commercial
[ garage
[ hangar / /
[ nouse

[ retail

3 telephone_exchange
B0 yes
[

=

5]

B

]

roads
water
rivers

]

A

landuse

5]

2 B6 MBSO EOE.

|| Composition [NTZINETTEIToN]  Atlas generation |-———|

Legsnd added
Change item position
Change item position
Change item position
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Change item position
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[x] Itam Properties
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~ Main properties

Title [Legend |
Map [ Map0 B

Wrap texton | |
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1 2

» Ia%gs ghdden
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» water Hidden
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b landuse  Subgroup

eaCong

» Fonts
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EBRBE

BB

Legend
® Places
Roads and Streets
[ED Surface Water
Rivers

EBEBE

5]

Rural, small
W Rural, large
0 swellendam

Residential

gl |

3

g & |

=

BEER I

o) 7k A olo o
olgsuch. 1 Ak ket gy

e <L 0l
o Command history
Legend item edited
Legend item edited
Legend updated
Legend item removed
Legend item edited
Legend updated
Legend updated
Moved legend item up
Moved legend flem up

| Conposton [N

[Legend
[ Map 0
Wrap text on |

v Legenditems

s ton | Ut |
‘

1
» Places
» Roads and Strests
» Surface Water
» Rivers
v landuse
Rural, small
Rural, large
Swellendam

Residential
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M Auto Update

» Fonts
p Columns
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[0 Surface Water
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Rural, small
W Rural, large
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BEE I

N

Legend updated
Legend item removed
Legend item edited
Legend updated
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Moved legend item up
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Change tem position
[

|| Composition [NIZINZEIT00]  Allas generation

Title [Legend
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o 1AM} apIIA 2 Edit Mode 2 5013t
ole]9] Attribute Table & BUT.

o HoJE2] obf Ao} 0 2% ZEFIIAIR. Open form FET = HEFet w7t vebdyct,

o o] &5 SHA QGIS 7} o] FlololE s Bt AAe AR L.
= P Attribute Table o4 574 7A2E oputof sk ARG & HHA o] 292 & 4 ot
Tz,

o WF9] Settings — Options FEH= ATt
o A2 vreRd 5t ol A Map Tools B AAeighc},
o Open feature form ... ATHAE H AT}
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Options | Map Tools

General ¥ |dentify

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

“C\\ System

Mode [ Current layer :]
ESS Data Sources ™ Open feature form, if a single feature is identified
Search radius for identifying features and displaying map tips |0.50% |E]

Rendering

|E Canvas & Note: Specify the search radius as a percentage of the map width

Legend
[[ Map Tools ¥ Measure tool
q Rubberband color

Composer =
Decimal places I:I E]

Lv] Digitizing Keep base unit ]
A7 GDAL Preferred measurements units () Meters () Feet () Nautical Miles () Degrees
- Preferred angle units (») Degrees () Radians () Gon

¥ Panning and zooming

ar

Mouse wheel action [ Zoom to mouse cursor

EI

Zoom factor | 2.0

¥ Predefined scales

1:1000000
1:500000

[ hep | Gancel | (0K

|[®]

- OK = 29g4Yrch
o Layers list | A roads #|°]o]E AESIAUA| L.
thg Identify =7-5 AH&31A ol Q1 ob Z2u 2 EAA L.

@,

AWLAQ [dentify a3t 3 A1 o)A &3t A4lo] Bl At}
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osm.id  |47567910)

name [NuL

highway [unclassified

waterway | NULL

aerialway |NULL

barrier [nuL

man_made | NULL

other_tags |"Ianes":>"2‘"

6.3.2 0 Try Yourself 422 o]-&35j|4 gk Hx

WY Lo Sol Aeiehy, of A4S ALgslA WA el S42 B
. (BH BEJ} ohete) BY BES BAskHIA L.

o Identify =75 WA Swellendam & 72X 2= &

o>
N
N,
i
|
1
ot
i)
T
>,
o
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vy -
x
S
\ )(‘ % KKK 7 s .”.“_‘_ 5 : L & — Immmms‘ al
i "’“x.x : nams [Voortrek Street al
.
highway  [tertiary al

waterway |NULL ‘

aeriaway  [NULL |

barrier [nuLe |

man_made |NULL |

other_tags |"Ianm"=>"2“

o 579 highway 4-& secondary 2 HA T

. B UEe AFSHAAL.

o T REOA AL,

o Attribute Table & D1 &4 Ho]Eo] 9= Zro] AYo]EH AL SRIHAIA Q. wata AA
dlolef o] gr= HHolEH U

F4p: J]% Gol A A 9tk of Wof Voortrek Street olehs Lz} sht o4 Qlek ALY
&5 gle

6.3.3 0 Follow Along: A2] = 43 4A

MAE A BRshs Ax FAT, BE A3 AF dEdiof st e gyt oA HAE, A=
Mg o o Yo R golE HHT - YL F s, A9 Wols #91A * o] of ] TR/ UFU
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# Layer Properties - roads | Fields

General Attribute editor layout: | Autogenerate ol Python Init function l:l
= Style W Fields
€I Labels
Type Type name Length Precision C t Edit widget Alias WMS | WFS
Rendering QString | String 254 0 [ Lineedit | ™ ™
® Display QString | String 254 0 | Line edit | ) )
@ Actions QString | String 254 0 | Line edit | =) ™~
+ 4 Joins QString | String 254 0 [ Line edit | ™~ )
trin Strin 254 o | Line edit |
IER Diagrams Qitring 9 — “ G
__ QString | String 254 0 [ Lineedit | ™ ™
(1 Metadata —
QString | String 254 0 | Line edit | ) )
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 | @

o man_made &t LT Yol A= Line edit BIES S oA 2L tist o] vrepdyt

L
o S BE2OA Checkbor & ABAZ T},
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RTINS A I TlaT AL [T M—

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 ]

o (roads &lo]o1e] By REZ &g3lslA] ¢k 73-9) By RE=R Sojfdyrh

o|A man_made %73 Aol True (H=8) Ei= False (A2 ¢+ 7 & U= A28 A7 D A QY

6.3.4 & Try Yourself

highway T2 H AT AL AHARLA L.
Avt el

6.3.5 & Try Yourself H|AE H|o]E A

2] Mz A2 AR A AAle YA = A5HH
d

o O F $542 71 test-data gz BT ZUE #o]ofE BASHAIL.
— Name (H]AE)
— Age (H2AE)
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L O - F——

sadiEw Vector Layer s

— e

@ Paoint O Line

EPSG:4326 - WGS B4
MNew attribute

() Polygon

Specify CRS

]

Mame |

Type [Taxt data

A

Width 80 Precision
Add to aftributes list
Attributes list
Name Type Width Precision
name String BO
age String BO

-, Remove attribute

| Cancel | [ OK |

. o] A dojoje] Aol = e 7R EQE @ AZ Hof 7eE HolHE FHlsHAL. A
HIIES WS it QGIS ©f 712 &4 o] A4o] LEhd Ayt
A ol Aol A $F7] S 4 BASHAZ et HIBASIA A & S5 gt
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8.0 8 Attributes - test-data

6.3.6 & Follow Along: A A4} 284

oAl &4 oy Fof SAE s ASA A AAe Agslor Yt olE sl Qtf Designer S
AAsloF gy, (o] TR A4e Ads] AT Bagiyn) =S ARSI gled 718
o] Amel 2 & AYUH. HE 08 & AHste 4 A3 AAsiA Zotof gyt ¢EFE
ARGSHAL AHE Hudold tha W8S ddstd..

sudo apt-get install qt4-designer
- AFEAR R AxE Adynt. A7t S HrpH AnE o] AlH oA ZrotH AL,

o UESO] AF HlFF ofA (ofYW ARERFS] 0S of e A WHOR) Q) Designer &
AP A L.

o A st e BT & e v= dist ol tehd Y
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806 MNew Form

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

Widget

Widgets

Embedded Design

4

Device: MNone

4k

Screen Size: l Default size

(v Show this Dialog on Startup

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

lineEdit - QLineEdit

Property WValue
objectName
QWidget
enabled ¥
» geometry [(80, 40}, 113 x 21]
» sizePolicy [Expanding, Fixed, 0, 0]
» minimumSize 0x0
» maximumSize 16777215 x 16777215
» sizelncrement 0x0
» baseSize 0x0
palette Inherited
» font A [Lucida Grande Ul, 13]
cursor | IBeam
mouseTracking E
focusPolicy StrongFocus
contextMenuPolicy | DefaultContextMenu
acceptDrops &
» toolTip
» statusTip
» whatsThis
» accessibleName
» accessibleDescrip...
layoutDirection LefiToRight
autoFillBackground | | |
styleSheet
> locale English, SouthAfrica

»  inputMethodHints

ImhNone

»  inputMask

b text
maxLength 32767
frame E
echoMode Mormal
cursorPosition 0

»  alignment AlignLeft, AlignVCenter
dragEnabled []
readOnly L]

& placeholderText

= |
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- SUTF PHOR A AUIGAS PSIT age 2T FHEUT

o I ZEO] Add a New Person 2= HIAEES 7HX Label = F7FUT (ZEE dAAstHWA
©BAE] £4 4 AHHAYA Q) oW (2PEE Frtsty Kot tist A AR o] AE o= 4T
T AFUh

o A8Ae] i5}  ob R ot 2L

=
o (Z1EAHO=E o T Qof = EHte %\%) Lay Out Vertically HE-2& Zro} S5 A| Q. AFHEALS]

o (B4 ZollA) dist o] ) 2715 200 (UH]) x 100 (&°]) = A4t
« exercise_data/forms/add_people.ui F =28} TtAP O 2 Af A AS AHASIHA L.
. 2ol A=W Qf Designer T2 IS ohe Uk,

6.3.7 O Follow Along: 4413} AF87 #o]olo] <17

o QGIS 2 thA] Botgtytt.

o Flo]o] BEO] test-data F0]01S PEZ LA 24 o] ATt

o Layer Properties 13} 9] Fields §-& 223Ut}

o Attribute editor layout EBTFE W30l A Provide ui-file & A€},
= o

o« ARG HES ZES o2 WE ABATH add_people.ui THIS AH

Uk,
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8086 & Layer Properties - test-data
¢ General Attribute editor layout: | Provide ui-file al Python Init function ’:‘

o Style v Fields Edit Ul ‘se_data,fforms;’add_peop\e.ui‘ EI
O 5 S P E

Id & Name Type Type name Length Precision
i -
4 Rendering o name QString | string 80 0

% Display 1 age QString | string 80 0
(@ Actions

d . .
: ¥ Joins

IER Diagrams

Q Metadata

P Relations

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

o Layer Properties i3} 2| OK &
« B HER So7t A ZIES A 9.
o °|A (QGIS 7} B3 AB/dsk= 7|2 tiat & tiAl) AR 214 dizbdo] vehg Ay
¢ Hontify BFE A5 AH§740] BAIE SIS FAY H9, AU A3 Y& 0 2% 39
W ol A View Feature Form & AB{5HH AR-§2F 2] A 4]

o o] Flojojo] dis| B mER Eort gittdH, FEA
AUt oAl ZRJIES A2 A5t TRt A A4 o] A]

6.3.8 In Conclusion
glolg Yoyt A Al A4S o]-Gotd EX HotA &I

A= S B oY 0 Slof A} Blolel S T
Hag 0F7E Hash 4 Us

—|>
%9,
jil)d
i
Ko
do
2
Jo
oflh
o
re,
i)
_0|L
N
e
e
rx
ol

o|=ste Aol AR PHAA 27 1

o

6.3.9 Further Reading

ool 1F W8-S gu iy ool-g ¢4 9l
= alt o] B2 TAE 2 I NFHAA|
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A 7

filo
nst

A8 % Ut

6.3.10 What's Next?

QGIS o] BF A4 712t shrh MAS A8sH 213 FAo] A4S ol AUtk Tefuh AgA7}
oI AHgAF A4 AHL AYSHER T 4 & olZlo] ke Zele] hgdutt

6.4 Lesson: 284

6.4.1 v Follow Along: ©]t]%x] &7]

o] 70|l A AT school_property Fo]olE A§FU T 73e] Aol ojef o] o]
Feo] s Q5Uch thg BAL 2 R4 S olulE AANAE AQUeh. 1 ot
Zefotn sl HAlo] ARIS ekl A BT Ayt

S~

6.4.2 v Follow Along: ©|n|%] & &= F7}

il
=]
et
otk
Jfa
o

school_property @lolole] %4 olulE AAAZD el ok gigch WA ol
A AL,

e Layer Properties tH3} & Gt}
o Fields §-& S gYT

o B HEE dYrh
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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,fadd_peopIe.ui‘ EI
€I Labels =]
ld &4 Name Type Type name Length Precision
Rendering o] id int integer 10 0
% Display 1 name QString | string 80 0
@ Actions
4
¥ Joins
IER Diagrams
)
(' 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 | @

138 Chapter 6. Module: €] d|o]g] A



QGIS Training Manual, 4] 2.2

# Layer Properties - school_property
General Attribute editor layout: | Provide ui-file ™ Python Init function l:l
= Style w Fields Edit Ul ‘se_data,fforms,fadd_peopIe.ui‘ EI
€I Labels
ld &4 Name Type Type name Length Precision
Rendering o] id int integer 10 0
@ Display 1 name QString | string 80 0
@ Actions
4
¥ Joins
IER Diagrams
(1) Metadata
P Relations
Suppress attribute form pop-up after feature creation | Default oo
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | cancel | E
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008  JAdcoumn, .

Mame image
Comment
Type | Text (string) s
string
Width | 258 (3]
Precision
[ Cancel | [OK]

AR th, Al 5 Foll e Line edit HES 24T

T} o] File name © ofall A},

L

140 Chapter 6. Module: 2] djo]g] 4]



QGIS Training Manual, 4] 2.2

Line edit E Editable
Classification || Label on top
Range
Simplifies file selection by adding a file chooser dialog.
Value map
Enumeration
Immutable
Hidden
Checkbox

Text edit
Calendar

Value relation
UUID generator
Photo
Webview

Color

Cancel ] [ OK

o Layer Properties 18t 2] OK & 223Ut}
o Identify =75 A&l school property #lololell = Al A 742 shE 294
o}y WA BEo|BE, thaut 2 et ol e Aguct.
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LB.C 8  Attributes - school_property

name | school_campus

image  |NULL

. AgAo d Q. ol A5
AEol floem, 24zt dAEofof & m Aot FUT A }11"’ &Y.

« OK & 23t

- old W oE BE oA ES SHE WA}t AAISHIAIL

o B W8S AFety ¥ RS AU

@
=

6.4.3 Follow Along: 4 A§A]

e school_property #|o]olo]l it Actions A A2 YTt

o Action properties @] U= Name T Show Image B HAE
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8.0.68 . Layer Properties - school_property

General ¥ Action list

= Style Type Name Action Capture

€I Labels

E=5 Fields

% Display

@ Actions

d a
* ¥ Joins

IER Diagrams

"’i Metadata

&3 kv [ | Add default actions |

¥ Action properties

Type | Generic | [ Capture output

Name |Show Image I

Action I:I

| Insert expression... ] | esm_id %) | Insert field ]
Add to action list Update selected action
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | cancel |

= SAE AFEARE] OS of met g RR, o 7k et A-S A=t AL

A=

o Type EFHE 7S S5 Open & A YT

FEF s
o Action oFloll Gnome Image Viewer & 918l eog & UHSIAY, ImageMagick & AH-8oFH
display & 48Ut W0 FHoll 38-& dEaliof etk H-& 7]t Al
MacOS

o Type EETFE WHE 226t Mac S A3,

e Under Action, write :kbd:‘open ‘. Remember to put a space after the command!
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Hgol 48 A%
S olulAg F71E Hol, QGIS & olulAe] A2g AT Auvch oA B AL Action
ol Ae] A 2E deirt drYydh

o T2 554 image & AEISHIAI L.
w Action properties

[¥pe | Mac +| [ | Capture output

Name |Show Image

Action | open [% "image" %]

id
| name L
Insert expression... image & Insert field
ag v

| Addtoactionlist || Update selected action

o Insert field == ZESHUAI L. QGIS 7} Action F=ol [% "image" %] 2= &
Aqc
o Add to action list |ES ST},
e Layer Properties 3} %2 OK & &
o[A] M= THE AAS HAEFA|TH

o Layers list o Q= school property &|o]o]& S22} 4 slo]eto| EAIG YT

o (Open Attribute Table HE°] )= EHFOA]) T3 Run feature action HES ZolHAA| Q.

7

s
A
sk

QL of 3 shrEE YugAe. AF @A ol Hojolo] HelH ejue

of el o] W AT shiEct
. MES YA =78 BAs .
. o 7 oA, St A A £ 7hed shiE 2t

W B Qo7 of® o] e Aol sl 5 &l AojHth siaAlth. s ol dtis] obFF A =
Ha231 QI T Ao digt dRtAl AHE 2 Aok 7P ATt Ala HRE Sl erof k= e
AR olzl ol AL B BEL oblk o Aede] BAL FRaRE AU AUk 12 QGIS
7FAFs e s O A FstESs Tl &7kl

o landuse gl°]019] &4 Hol&& FYT
7} EZ]0]-879 9] name F=

. &4 HolEg g,

o Layer Properties 2 Actions 2 =°FHtt.

« Action Properties — Name "7 &5°] Google Search & YT},

& AL AR 08 o nleh gt ng, ohg Jhes] Agket A4S AelshAle.

o
o
o
&II
o)
-
i
o
J)*
tlo
%
HT
)
jil)d
i
v
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A=

* Type ¢ ofzfiof 2 % en = AESHH, Ao dEYl eaZre T2 7| BekeAoA IEYl

o Action °Ffj°ll xdg-open & YESIH, 2T AFOIL utolo]F A F2 7|2 Bk oA QI

T—/]\—E OﬂEE EﬂEﬂol—]%E]—

MacOS
o Action °t#oll open <& U= otH, MacOS o Atute] 22 7|2 HefA oA Qg F4A5 dE 5
SR
ol Q12 A%
ol st Bo] 7kt ol A2 o]8sts, ofAl ol® Yl 45 4 A I oF . =
32 ASIER 7P AE o AW S AMaor g,
728 o83 T BE 72 PATY) WA B7E QT Teik of Aol AFE} AEo
AMof gt 2o e AMstely 9ot HHe (741143]—0 27 0] L5}17] o]—oEqu:]) olE Y
Bakez o] t}2 http://www.google. com/search'?q—SEARCH PHRASE ﬂ' ﬁ:% oot AYYt.
ojmj SEARCH_ PHRASE 7b ol o] HAsHd viete FEQYTh obF] ofd TES AMsfof sh=A] B2
Wol, (FA] T ghol) F40] AR Qles ALy,
o Action &=l http://wuw.google.com/search?q= 21 YHSHA L. 7|E HH o] FHoj THS

et s o] F45 AFsioF gyt
olA o= Zo] ofE mAHE FHIH I QGIS 7t i WA 9] name Fha =0l AASHEE Hap-xof
B sfoF gy
* name ﬁo]——l"%/x\_ 613—141;]-

o Insert field & S 51H,
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8086 # Layer Properties - landuse

. General ¥ Action list

= Style Type Name Action Capture

€I Labels

B Fields
q‘ Rendering

% Display

d a
* ¥ Joins

IER Diagrams

'ri Metadata

&3 kv [ | Add default actions |

¥ Action properties

© Type I Generic [_] Capture output

Name |Coogle Search |

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

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

Add to action list Update selected action

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

| Help | | Apply | | Cancel | E

QGIS 7} bt o] TEE F718 AU

Type [ Mac

Name |Coogle Search

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

oAl H3l QGIS 7F Beke %% J3! http://www.google. com/search?q— [% "name" %] = FA4
Agot= ALYt 23 [% "name" %] 2= FES 5ol QGIS 7F A FE9 2 name 6& o] &
HUA st= AYdYrt.

utetA & SXH, AR 28 EX| o] S Y 2] WA O] Marloth Nature Reserve =il & w] QGIS
= HB}TXM] http / /v .google . com/search?q=Marloth%20Nature)20Reserve 2= FTAE HU7
E] , I8H Bk A= L3 AO|ER 7HA “Marloth Nature Reserve” ©f ofsh AA AvE bkt

o
o rju
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At
. obz o] A Aok YArhE, ol BT BE RS AR Q.
o Add to action list E2 SEYT. 9 55 A dAdo] yepd Ayt
o Layer Properties I3} %2 OK & &

oA A2 AAE HAEE A
o Layers list °1A landuse #o1o1E B33t T3, Run feature action HES Z=HIA L.

. ﬂ“ /K}Oﬂ EO] ]Ol—g-.__rLQq ]-_‘_?__tﬂ o _‘?_'_ —'1/_'\—0]]4- OHE/‘]/\]_Q 0;131 _4 a__([)q;q7]_ % _]__7_’ EH%
:rloﬂ/] name 402 AAH TAS A5 oz FTZ AT AJdYT)

.L4
0

Z4; ool AtE AWEA ke 4, RE FHolS AN AAYLA SRS, ol &Y
A Qe BskA E % B TH

6.4.5 [ Follow Along: QGIS <ol A 213 o] &7]

o DA eF BekeAolA oA E o= WHe siEEUY. Idd o] BA2 5T 4 fle
45—*4°]Ejrt wAE A7y HF AR8ARE] /\V\E“Oﬂ o] MHS AdPsh= Eﬂ ”JR?} AILE o7}
HIEA] Q187187 ofgio] vl T2, FE A8t AFRets OS 7F £91912] BECHH Folgh Ao
sl o F79] 712 IS Mof sheA] SAsHA] b= = S5yt E 08 9 Hﬁioﬂ ‘ﬂ'a} ool

e BekgAE ok WHolsl UolX] ke Sk Sl o BAIE AdekA % & S5 i

T QGIS & TS ZEsta theEel Qu BolueeE A8sta EUth E QIS o AL
Qlelo) . BASHE (B Sof &4 =] ulgol] 7|vre chee AR E olgshi) shold Wejold]
S glyeh

oA Uo] A2 Mol Tt wol M NML o] §FH= WS MYE AL o5 Beke Ao X Yo =S
o= 73} Felgh wH A3 ofoltjofol It W Aol YAOIEE HESHE (homl $120] 7]5He 2219))

Q4 QWebView 28128 ol 8517 wlol] A8 A2de] Bete 42 W a2 sha e
olflol ++2 w4l f71u ot AR EAIT. ool 84T URL 2 ot 22 AdYrh
http://wikipedia.org/wiki/SEARCH_PHRASE
flolo] AL st

o Layer Properties N3} 2 Gl Actions B A=Y

e Set up a new action using the following properties for the action: * Type: Python * Name:
Wikipedia * Action (all on one line):

from PyQt4.QtCore import QUrl; from PyQt4.QtWebKit import QWebView; myWV =
QWebView(None) ; myWV.load(QUrl('http://wikipedia.org/wiki/ [% "name" %]'));
myWV. show ()
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8.0.68 ./ Layer Properties - landuse
4, General ¥ Action list
W style Type Name Action Capture
€3 Labels Mac Google Search ﬂ?t;:r:’fww.g... O
= Fields
q‘.:"" Rendering
% Display
’ 1Joins
IER Diagrams
Q Metadata
el - - Add default actions |
¥ Action properties
© Type [ Python | [ Capture output
Name |Wikipedia |
Action | from PyQt4.QtCore import QUrl; from PyQt4.QtWebKit import QWebView; myWv = I:I

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

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

Enh

om FEEEL PeolS olFoRYtt (QuAQ ol

A} 0k =) A S4 Lo thAE AYU e

o o] FE&= G5k A quebview JARIAE A4S, URL & A5, show() & SEA AHEAL
HAagge] Foz REHEE gyt
o] A7} 2F FAALH T & Fopof Pyt mpo|yl2 oujEx oz SH
b ARP o2 gRols FEste A2 molile ARShe g
FBolAE moll EoM AR 22& EElE J
5 ge A9yt
ORI 2 ARSAF AI2E 0] B o]w] 2] ol glolk o]u|AE EESh WS & 4 Ut
o ol AW PHE ARgSA, Wa AL f7lddor A FSi fizlxdot wolAE
=2 HAA L.

S AFEhY T
o adEg A
S &S Yol

£
I
o
ot
dar
o
i)
L
k)
o
fu
[*
rr
o
4>
il

6.4.6 In Conclusion

S-S AHSHE ALgAt ol F71AQ /1S A HelahAl, QGIS oA FAT WS B HE AgA
288 % 4 AU ol 08 oAE A Belolt BE golde A8E 4 glong, ofelre] 44T
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2 9l 750l Agtolet gl Th

6.4.7 What’s Next?

e dlojef Aol dis) 2F wigloy, ofAl £AIE siEsk] sh o] HelHE 245k e e

gyt o]Zlo] thg g0 FA Ayt

6.4. Lesson: A 149



QGIS Training Manual, 4] 2.2

150 Chapter 6. Module: ¥ tjo]E] A4



CHAPTER 7
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G4 w uAEE Bdgey 9o o Ao leT g g AU S4E 1 s
271 QAR A% WET, GIS 7} bl Mo LeiE Y= A oS LeAFAE £ Tt

GIS o FRe AL, 615 £ AR §& 4 Aot £ AU

ohe Al BRI, Sl GIS £ ol &a4 A7 B0 AL of Getuzt & AYUT}. 9E Sof ojeio]

Db iAol TR 1% 7Hd 1S 9] Swellendam o 9= AZAE 2w ek ohEA o}

1. Swellendam ©f ¢lojof stct,
2. Stmst AT Ael (lkm A=
S, 1S 100 BIE] ol elolel gieh
4. F 24 50 uH o4 "olH A= o "
5. 500 a]e] 1173 gholl AJ5Fo] slolof g
o= Al BE5S 5d, o] Mz AFA Adel At 58 FAE #+= b GIS 4 =79 9=

7.1 Lesson: H|o|E AES % HEL

3317 (CRS) o718 ThAl S1BAICh ol el ZhrshAl AFHAT, A2 ofd ool A3 Ao
daiAle Aok ehatsuic.

o] o] Zu: We| dlo|e| & AFEYSIL A7,

7.1.1 V Follow Along: 5<%

rr

W 2= B2 2E flo]E: @2 WGS84 2H= CRS £ AFE5HT Q)5 T WGESs4 = Hlole 2 B dst
o 2ol ufe 55 Y HEA (GCS) YUt Iy oA 2 AHe BAHE kX1 &Yt
A WS A AL

TF2 exercise_data/world/world.qgs A=) = AlA A =& A L.

o Zoom In =75 AHEOIA Hotze|7t Fot=m o2 FRIsHA L.
o A W ol 9] Status Bar o Y= Scale FHOE Tl £2HS H4A
ol Ao A 1:5000000 (5 ‘iﬂ‘ﬂ =9 1) 2 & ”éiME’r.
o Scale FF| FE 7]&o|HA WS o] AT o] T HAHA L.
50| Wishs Ae HASUZ of2fEe] 1:5000000 FA o2 Fleh, ot Aado] dd ZRIES
Hlolit7] W dueh. 1 ZJEE Hlojud F2{o] Dy

rel

[
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1 olfE oldsteld, AFole AuEAAe. Wi WFow Ho] Wel gyt o] A= HE
Azl e Bolq QAR FF/ R4 Tt

GCS & ol A JoIA A, cleliee] BuEE HAGUL, U FAE BUstel 9 ), o

HlU 2 38 e BRsl B2l 9w, sfSol AT, 5 W Aot AR 450l (=

whLjof o) IR oll A et HoiA 9l FuE T Wl W ol HER RE Hold g, elejiiol

ELEﬁNEA’”%1@@7HFH:§%HG o nhe] 2 Wabw g Abe] 91x]ef uet Zxo] A%
Blghths 2ol 2

o] 2AIZ S5 $18) EFAEA (PCS) B A ALABAITE PCS = 54 WSk Aeksto] vl
S0 doleg “Fgr s Wag . web 38 AP $AskE PCS & olgafA
dlol8 & A= slok gt

rlo

o

7.1.2 i Follow Along: “A A7 ZHE
QIS = “4A12 (on the fly)” © 2 Hlo|El AF e 4 Uik, Hlofel A7} ok HuAE ook n
Ete, AHex7t Hiate JEA R HolgE B9 & 9ot =)

U

[e}
o O] “AXZP BEoe A st A, QGIS F2] W ol#Q] Status Bar ol 9= CRS Status HES
ZE5HIA L.

)=

O

o i3} o] YEFUYA, Enable ‘on the fly’ CRS transformation Qo &= AFTELAE ATt

* Filter =40l global olzh= B]AES =ittt ofg|& o] ZEof & A (NSIDC EASE-Grid
Global) 7} Sht Yebd A J U
e NSIDC EASE-Grid Global & 2384 AEidt thS, 0K 2 SYSHAA L.

=

. gotmelsl ool Geivt olgA Mated] BAGUAR FAE PR AT e QuAE]
ezt sk o,

o O]HT} uE7FA R 1:5000000 FH O 2 FRIGHIA| Q.
o e oA o] FHEAAIL.
. 220] AA §ARI
A& thE CRS & o8k HolHAlS Adchs Holk “dAIRY AFFe A8
. ThgT} 2ol “AAZ ARG HEAs o
— CRS Status ¥ 5= THA| 2544 2.
— Enable ‘on the fly’ CRS transformation A|ZLEAE ATt
- OK & 29¢g4t
e 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:

o W4FO|A] Settings — Options... & AT}

o Hio} Aol 9% WidolM CrS E AESHHAL.

¢ Un-check :guilabel:* Automatically enable ‘on the fly’ reprojection if layers
have different CRS". * Click OK.

. gohmasl ZSRE dolHmE AL 9E e we eololg el FrHHAAL.
exercise_data/world/RSA.shp HZOJA ZHE& 4= ¢ QQE}
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EO]’SHW}?

o Layers list Oﬂ/ﬂ RSA E] ]‘HE LEZE ZEYh
o Zoom to Layer Extent & gLt}
Y|, oA HotLe]r} Fal=to] Hol=wQ... 1Y AlA A== oH &2 H-37ta?

o] & #lojolE st & & AT FAll & = sy T glo]o7t o]8ste HEATE AR
HEu 27 tfZdYTh continents HOTEHAS T (degrees) T1= = UXIRE, RSA Ho|HAL v]E
(meters) = = AFUTE 1HY7E RSA dlo]HAle] Sl Alo]Lehgo] ofd 2]3o] ALz ¥ of
4,100,000 W] €] Hoz] QIekil SEAITE. 1R continents Hlo|EAl2] 5 AT 212> A2 HE oF33.9
T HojA Slsyth

o] Arle H&HUT shAYE QGIS & 14 HE2%. Hlo[HE AF Yot ofA] gteyzta. & QGIS
YFolX+=, RSA HlolgAle] Ei Qe dotzgrt 3ol Hdo] Alo]mLefgo] ALofA 4,100,000
oleeks Agket Aol A&Uth. TR continents HoTEACIAE AEoA 33.9 mlE Ado] gl
AUt oA ZA7F B2 oA ZAF Y7

QGIS &= Alo]ZeRzo] glojof & 325 BEUtTE HolH 7t 12 deffof sh= Ze]&. Hlo]H 7}t QGIS 9
Ao LeFL 0] AL oA 34 H]E] tt%cﬂzq Il Fotm ez} Folato] Y& ozt 12 nE kil gt QGIS
+ 194 138 AYyh

o] A sidst=H,
e Click on the CRS Status button again and switch
Enable ‘on the fly’ CRS transformation on again as before. * Zoom to the extents of the RSA dataset.

oJAl FLR CRS & o83 AFFEL 7] 2ol o3 Zol F glolHAle] & shE iyt

o
3

QGIS 2.0.1-Dufour - world
OIS L L A HPLL[/LRS & @ By & BE =0 50 1 BY
&

=g O m ey wg o am wn e

<0 8B
o |dJ

o
ok
& @
1712

®
B

HS*808INARs a0

&/ Coordinate: 165521,-2327525 Scale [1:8138159 [+ [/ & Render EPSG:3410 y

At HolgAEERe Holdg APt 49, AT CRS & o143 %2 4= Attt AL
F1ejshol gtk “AAZ ARG 7502 T dolH S @A 5% 4 &t
& WA dol7bs] Aol A2 FE CRS B olgstt HolHAES @ wrktt X7 AEGel

v—

£ CR
A5HOR FHIFLE FEL Ho| FHR7
=
=

o W7o A] Settings — Options...
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o Automatically enable ‘on the fly’ reprojection if layers have different CRS £ /333t

7.1.3 % Follow Along: TF2 CRS & H|o]E|Al A%
ol ZololA AEE0 HAZ AMNE 42 ZYsHiUzy dAs VR AEES WAl
-?45_ 2k ol Adsy.

+ (Swellendam HloJEE X &) 7|2 W thA] AAHAIL.

o buildings #|°]019] {4 HolE-S oHAIL.

o AREA ¥o] HY wj7}z] e E2&o7 A3

it
)
i
&

HA Zhso] duht 222 HolHdY7k? 0 4t = AUt A4S & (degree) 2 AXE7] W&yt
glolg 7t FFFEAE o] 85t A &2 HUH sF=9] HAS Fin| e = A4l Hlo|E & Al E
I8 oHgcler T Tt e A sk

Z
r\l

b a2 OdE golHE ‘ﬂd@o}?ﬂ o2 Al el

g o] E% AAE AR Qs A FIAE

Dt AP AEGTe 2 o Hurt
[LH 1

el dlolol AE e 715l
o185t A mel 2 hEfof gt

o Layers list 0] buildings 0|01 & L& Eiasi=
o ZHAE W79 Sqve As... & AEISIHAI L. Save vector layer as... B3}t &o] UepE A AUt
o Save as = Do 9= Browse HES SESHIA L.

« exercise_data/ A=ZE Zrop7bA Al #Holole] 1AW -E buildings_reprojected.shp =
A Ashyct,

o FEncoding & 12 FAHA L.
e Layer CRS EETHE W9 32 Selected CRS 2 W7t}
o EET Ml ofelioll 3= Browse MiE2 23U
o CRS Selector 2} o] Yehd AU
o Filter To)|A] 345 & FOHA Q.
o BEOX WGS 84 / UTM zone 34S & A&t}
o Symbology export = 1THZE FAA Q.
oA Save vector layer as... THE} o] 28 B AAJdYct

Hn
EO
<
Iy

B
il

ol
O
>
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| ESRI Shapefile

Save as

L’nes,l’Drobofsites,fqgis,fbuildings_reprojected.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 >>

7.1. Lesson: HJo|f AE 2 H3} 155



QGIS Training Manual, 4] 2.2

[ "] Only update selected features
[ Create a new field

[ | Update existing field
Output field name |AREA |

r

Output field width |10 @ Precision |3 @

Output field type [ Decimal number (real} ‘] | osm_id

Function List

Selected Function Help
Search

b Date and Time $area function
> String Returns the area size of the current feature.
b Color
v Geometry Syntax

xat

yat
Slength
Sperimeter

Operators

= +

Expression

Sarea|

Output preview: 34454046.8178711

Cancel l m

7} 7% 0] Wzo] Wupulel Tl aREA Do F71E AP

= [e] =2 A"
o TR AN B9, | Bo] det2R WAS Aststeld chevt 2ol res B AHGHIA T WA
A& AAsHor gt
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006

Field calculator

[ "] Only update selected features
[ Create a new field

[ | Update existing field

Output field name |AREA_HA

Output field type [ Decimal number (real)

|
:] osm_id 3

Output field width (10 |[3| Precision [3 |}

Function List
Selected Function Help
Search |
leisure Field
m.a‘n_made Double click to add field name to expression string.
military
natural Rinht-Cliclk nn fiald nama ta anan cantevt mani eamnla
office Field Values
place
shop
sport
tourism
other_tags - - -
| Load all unique values | Load 10 sample values |
Operators
=| | =| fF| *| A M} Cf )
Expression
"AREA" * 0.0001

Output preview: 3445.40468178711

- Help '

[ Cancel ] [—OH

Look at the new values in your attribute table.

This is much more useful, as people actually quote

building size in metres, not in degrees. This is why it’s a good idea to reproject your data, if necessary,
before calculating areas, distances, and other values that are dependent on the spatial properties of the

layer.

7.1.4 & Follow Along: AF&-#}F %74

QGIS o] 7|2 o g xgH TgA Qo e £

et
o A WE AASHEA L.

« world/oceans.shp H|o|EAlS 23t

o HFoA Settings — Custom CRS... & A€

E
T

FA B8

A7t daiet. lelR Aame] F9AE 4

shwl the et ol vhebd Zgiueh
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©0 0  Custom Coordinate Reference System Definiton |
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 s |

MName: | |

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 2 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 J E—OK—J

o Name & o] BH= A=A L.

o] FYAE thE T2 FIA k= 2] At Wol ofyzt 9F Hof| A7 AT
. RGAY setnl 2 ohg 22}

+proj=vandg +lon_0=0 +x_0=0 +y
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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 ] = Rermowve

Name: |‘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 2 map). Then press the calculate button to see if the
CRS definition you are creating is accurate.

Geographic / WGS584
North | I

Destination CRS

Calculate

[ Cancel J [v—QK—-]

. OK 2 2¥3e

o AN ARG BABGHIALL.

o M2 Bole RGAE (Filter FF14 B Hotd) AesialAe
. o] £GAIE A§5A Bol Tk Zo] AR IH At

7.1. Lesson: HJo|f AE 2 H3}
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00606 QGIS 2.0.1-Dufour

D086 LS KIS AL S BDL RS O G ot B 5 @ o 5 B
y. J & DB & b ¢ e T T W - T
V; ere—

'u [ ]

v

VA

»

@

@

%

%

v

L4

/%] Coordinate: -9061255,16639808 | Scale 1086065361+ || & Render USER:100000 (&3] [ y

7.1.5 In Conclusion

4% BT e 202 BIAS Aegoas gt B Aol nAE e
oA Ay

==
ral 12

ot 2,
4 £

7.1.6 Further Reading

o] oo WF hE-L T An he %
AEA ] e AT BRE o] ¥ 2 FRFPAL.

7.1.7 What’s Next?

oFe AoelAE QIS ©f tiket WE B4 ETES olgd wH HolHE LAsHs W ofs
UBER RSN

7.2 Lesson: HlE A

o= Az te f% @ 7%550] g, RE A58 of 4
272 AN

| dolel wAol Az ke MAsel 31 elA o YRABeLA Wil & et CIs
o HEAL oS AY

Q O

o] ele] B BA

P EPES AN 1 BAE s BAS A8 A

Al
AN, B4 278 AA S

lil
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7.2.1 w GIS =] 7

NS A GIS BAIE SEets o] AT 4 9t Ao 1L 4] Awnl glo] £ AYu

o2 Z2 Ay S AFYH
1L wAIE 49
2. HlolH 5
3. #AE &
4.

a3E

e 1% d

fl
==t

-

sk

sfasoiof & 2AE 2ot AR A S AXRIAILE dF o ofg&o] Fa4t A v
712 7H 1S 918 Swellendam ©f = AFAE 2oL Qokal SFA Tt

. Swellendam ©f ¢lojof St
. Sruet HAgE A (1km H&) Sholl Slojof

1

2 ig=
3. 1:117(—12 100 Tlﬂtﬂ-u] E{ o]ﬂ-o]o}o}: 6‘]—1:]-.

4

5

Ol

. F EROA 50 HE ol WolHAE oF Hrt.
. 500 Pe] §H gref Ajgto] glojof ek,

7.2.3 4 dlelH

HE FHoHAA Aol oA o] ¥
T ok A5 Y8, QGIS o WAH

Q.

7.2.4 w Follow Along: T2AE A|Z}

o Al QGIS Z2AEE AZISHAA Q.

e Use the OpenStreetMap data download tool found in the Vector -> OpenStreeMap menu to down-
load the data for your chosen region.

o exercise_data TJHE| 2] osm_data.osm ©|2H= THAH O 2 H|o|EH & A A L.

o 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
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select Show All Files as the file format.
o osm_data.osm T}¥-& AEISIAL Open & S

o O] 14'15]'14'—— tjs} Aof| A other_relations Q}multlllnestrlngs o]0l E Alelst R E Fo|o]E

A1 el o]-/“ /\]
806 Select vector layers to add...
Layer ID | Layer name Mumber of features = Geometry type
0 points Unknown Point

lines Unknown LineString

1

2 multilinestrings ~ Unknown MultiLineString

3 multipolygons Unknown MultiPolygon
4

other_relations  Unknown GeometryCollection

| SelectAll | | Cancel | [ OK |

of el 19] o] OSM Hlo|HE A ool TS AUt

OSM o4 3 che 2=t dlo|Hi ol Zolol A Wl vhe} o] $me} A HES AL§5H WGSss
A AEAS AGFUTE LAY PolS nlE BelZ ASteE EIREAR e shof Frhe A E
Wi A0l Z2AES] HBAE A HolHG AU ChS 2 HHFHEAE. Sucllendam

]

[e)
-
iR

~

|
ANAM =t Zol WGS 84 / UTM zone 34S & AH] 12

e Project Properties W3} & €11, CRS & AH3 thx BEoA WGS 84 / UTM zone 34S &
A5t

. OK & Z9grct.

o4 OSM tlo|El Al d Bag FRE F&sjof FUrh. ol Ao e RE Y, u, 4, £2E
et = glolol&o] B oAUt multipolygons 2llo]o7} o] AHE 1‘::}3/_ Qo d Folole] Attribute
Tuble o 1= ARE o514 £ 4 &Itk WA schools FlololH AlZe B,

o Layers list o 1= multipolygons B|o|olS LEZ S84 Layer Properties & A4AA] 2

o General WIS A}

o Feature subset ol = [Query Builder] HHES 2854 Query builder H3} F= AUt

o O] 3} O] Q&0 = Fields 55014 amenity @50 B wfj7t2] AFESHIA L.

o oG FES T ZE}Y

o Values Z5 olgfof = Al HE
O|A| amenity 4] school QI E&|LE QGIS °f ggsloF gYrt.

o Fields 29| amenity 352 22}

E

rEL filo
2
o
H1
Ju

e Watch what happens in the Provider specific filter expression
field below:
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J# Layer Properties - multipolygons | General

"Q General ¥ Layer info
Layer name |multipo[ygons | displayed as multipolygons
Lay 0.0 © Query Builder

multipolygons
Fields Values

r -
Rendering aeroway parking

place_of_worship
admin_level police
barrier pub
boundary restaurant
building retirement_home
craft
geological (
historic l

® Display
@ Actions

d q
¥ Joins

=R Diagrams Sample ] {

Use unfiltered layer

'ff Metadata

w Operators

[(= J[ < J[ > J[uke |[ % |[ N ][ NOTIN |
l &

[ <= J[ »>= ][ = J[ wke ][ anp |[ or |[ 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 | | cancel | [ OK |

vamenity" BH HBlAE7} et o)4] F21E SR A,
« Operators otejol A= = HES Z25HHA L.
o Values 59| school ZH= HESHIYT]
. 0K E 5 ¥ 2

This will filter OSM’s multipolygon layer to only show the schools in your region. You can now either:

« TEFYE OSM doJ|o|E schools ©lgh= BWAHC=E HHE T osm_data.osm TFAOfA
multipolygons #H0|o]E ThA| 20| A, oW

. BEYY dolo]S BAISL BAEO] BHS BHE thE Query Builder o Hel HES A1 A
TEER BE RS

7.2.5 v Try Yourself OSM ©J|4] " a3t glo]o] ==
OSM ¢

sollAq Adst 7eS WA, Query Builder =75 °|-& |4 Y2 HolHE S8 o=t

22 1 o AAHAIL
o roads (OSM 9] lines #H|o]ojofA])
o restaurants (OSM 9] multipolygons & ]0101]*1)
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e houses (OSM ©] multipolygons Z|o]o]oflA])
ol ZFelol A A YAUH roads.shp #|oJolE TA] AHEE &= lFUHH
27 gl

o Save your map under exercise_data, as analysis.qgs.

o AR 0SS o AT ANA  exercise data HEEHY ot A EoE AAdstn
residential_development 21l FEAUT FA4 7|59 AEQl HolHAlE o] ErH|
AT AJYrt.

7.2.6 ‘} Try Yourself 523+ =2 217]
OSM dHlo]EjAlle] 2 718 UH = unclassified, tracks, path 123 footway & ZHH ASFYT}

o2&l T2 glo|E Aol odl k252 AelsioF gt
o roads #°]°o| 4 Query Builder & ¥ Clear & 233 3, T HAHE AT

"highway" != 'NULL' AND "highway" !'= 'unclassified' AND "highway" != 'track' AND
"highway" != 'path' AND "highway" != 'footway'
P2 g He2dstl eSS SE M A E AAE 2 AL, HO HAES BAF & 97 E
S gt
oAl o2 o] WA == Tt Eole Adynt
[XCXe) QGIS 2.0.1-Dufour - analysis
0 ILLU{U\"‘?Q ;Lop;a e, @, 5 & B E &0 50 b B
\/”:oet — = B =8 8 B "B T
m[g o,
) [ e
VA
»
@
)
@
%
Vo
L
WETEEN Browser J
195 Coordinate: | 999670,6223028 Scale [1:37710 |+ %] @ Render £p5G:32733 (@) (4] |

7.2.7 ‘i Try Yourself &|o]o] CRS H2

1

dlo]o] Qo 4] 72 & 24 Aol7] whze], glojole] CRS & W As|or g, 124 stHw, 7} ello]
ez A A CRS 2 AHEHE Af shapefile 2 o]0l S A5t the Af dlo]o] 2 We] Ee
e,

FA: o] A= WGS 84 / UTM zone 34S CRS & AR 0] AT, o 2ol thE 292 A=t
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s Aol o A3t UTM CRS € A8 & 35U

o Layers W2 A roads #l|o|o]& LEX SESHHAQ.
e Save as... = FHIYH

e Save Vector As U3} &S oty Zro] AASH o (Add saved file to map
slska) OK & 2@yt

filo
2o
i)
3;%
rr
R

| ESRI Shapefile s

Save as no/sites/qqgis/roads_345.shp [ Browse ]

Encoding [ System

[ Selected CRS

CRS
WG5S 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—DV-—-i

A shapefile ©] A= 1, S| Hlo]o]7} AF-&A} Wof| 7 E T
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Z4: 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 no 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.

ZF Flofotol] disf o] HA-& RHESIAIL. Al shapefile & A4dstal, FAo « 3487 7} &2 ol &
7R v 71 dlololE Ay

Z} #lofofofl Hisf o] IS eE T tha obF #lololu L BX S=ISEAL Zoom to layer extent 5 22151 A
A e g2 fis o]l sAI YT

2

Al OSM dlefEfe]] UTM FFAE A-SAIH Y, AlttE A2

ok

% Qv

7.2.8 e Follow Along: =4 &4: otw 2 T2 HE O] AL

QCIS & ol @l Mg o HAERE | As AT 5 A&t

o ZAT B WE I E S roads 345 2F houses 348 #|o]olFt o5& o4 A] <.
o Hl5FANA Vector — Geoprocessing Tools — Buffer(s) =45 ==Yt

At} Aol vrebd Ay
o ThST o] AN L.
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8.0.6 . Buffer(s)

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_50m.shp | Browse |

| [Clnse ] —

of.
)
l=r:1
m
_>,:
Obo
o
N,
=)
Ao
=2,
g
i
g

<
V)

g
3

]

1o
L
4o

2219 Q12 dlojelz} ve|7t 71 £ Tl
o

n1E7F gyt o] gio] ARG H vlolHE P:%TEH Fﬁ}% 4‘?3‘4@

. AAo] 285 flojoj & roads_buffer_50m.shp = mdgos
exercise_data/residential_development/ o2 g 2o AASHIAl L

. OK 5 2ot ¥z} 99 gyt

« “TOC o A o]l 7]"’]'"]77]'7” 2l EolE 3% Yes & FUL (“TOC” &= “Table of
Contents” 9] SFAFZ2 | Layers list S 20| @Yt}

o Buffer(s) s} & ©gh
ol 7] olz el wo] theAlY 1Y At
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000 1-Dufour - analysis
BLE O s L o ﬂpp;am-u%x%gigs lgm@ni"—mvkﬂ?
RB& xp B

v @ residential_345

v @ restaurants_34s

v ™ (9 schools_34s
o

EEEY Y Y LR

%] Coordinate: 442032,6237250 Scale (120088 I+ |%/| M Render EPSG:32734 (@) y

Al #lolo]7t Layers H&9] ZAd o °1E} , W Aol 2 Flojo]E ZHe A HAT, oAHE 29 oA
T2 25E 50m ¢tof 3L °1L nEH9 EOFH }.

J8u Ho QoA BE N 2o tf-golA] FElohA FREE Feo] By
i dsted gololE AAT ohe, tha3 Z2 H% % o|-galjA HmE oA
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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—Dl—i

o Ol = Dissolve buffer results A AEAE A AP FS dobxte]H5H 72
« %ol A8 FololE old¥ nxtrAl 2 AFsHIAl . (o] mhdE HolE Zolue Aol Yes
£ S9stAIL)
£ 2eoha, oA Buffer(s) 19 A& BT
A Blo1o1S Layers list o 71el4, tha4 e B AUt
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00060 . - . . - QGIS 2.0.1-Dufour - analysis - -
DOBRLRNSLAL »BPLRAMR & 6 M ke BE & %0 i BR
A/ 8B RRB /& la>xb 0@ 5% %%
Vi e
LMD
®,

S ——

v = rants_345

v ™ (9 schools_34s

DS 8889\

%] Coordinate: 445586,6233727 Scale (120088 I+ [/ ¥ Render EPSG:32734 (@) y

7.2.9 & Try Yourself St 2 5 E 9] 72

. O DA FUT PHOE FWE FHUOE S NS PPN

ofof S}l schools_buffer_ikm.shp dh= T o= o]di} FAgH tjEed

7.2.10 0 Follow Along: AX|+= 74

o[A] E=oA 50m oW I St (&7} oYzt A4 A=) 1km oW e Ade &
9T et gasl, o & obd RS T AEAsE Fou Baghith o £ Asu
Intersect =5 AF&sloF @YUttt tlwollA Vector — Geoprocessing Tools — Intersect & AABQF Th3)

thg 3} 2ol AAHt

170 Chapter 7. Module: HE 24



QGIS Training Manual, 4] 2.2

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 ] M

Ao dolel T AL wm T AL A% gAE ol paud.  mawe
road_school_buffers_intersect.shp = SIHAIR. o]gA HAHE nid o5, OK & 35t

A} Hlo]o1E Layers list o F7FgUtt.

O oluAlellA 7 742 A 7|Ee B WA

rr

Ay 7ol

filo

2 4 gl
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QGIS 2.0.1-Dufour - analysis

b g

DEBRBLR OIS 2L AP APL LIS & 6 B8 BE &0 5@ 0 BR
4./ BRRB/A& sx0 =@ 8%w%
v‘;o

L3

@,

4

»

@

«

|+ @ = schoots 345

%

%] Coordinate:

HoFE oot

o ©
3% 3%
N

448242,6233230 Scale (120988

-1 [/ I Render EPSG:32734 [

HAE gHuo. g I golojete

000 QGIS 2.0.1-Dufour - analysis
0B SRLLAAPPLR/AMRE & G B GE BE =0 5 O BW
4. J o> B B S == 8% 8%
v o0
L3 -
@, N
ﬁ’ N s
» N .
@\ - )
@ — I
W ™~ /
% N J )
Vi T~
3 T -
e }'h/,.
/
/
/'/
,// ’
,///
//
,/J/ *
/|
Toggles the editing state of the | Coordinate: | 445555,6232923 | Scale (120988 |v||%/| M Render EPSG:32734 (@] y
7.2.11 Follow Along: 71& A€
oAl AEE AAE F9e AFUH. O HAE S F9 ¢l s dEES AHshs Ay
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o W3O Vector — Research Tools — Select by location FH= SESIHAI Q. o2 t3} o] YebE
Aduiet.

o ThF o] AAsHAIL.

Select features in:

[ houses_345%

that intersect features in:

[ school_roads_intersect

|| Use selected features only

Maodify current selection by:

[ creating new selection = ]

[ | [Elose]—

« OK & 2Rt b=, Close & 289U
. olT uiE Fol Aol @rky LAAE magigucy.  aEgw dojo] 22 sjuke] gt
school_roads_intersect |©]9] =
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[eXeX) QGIS 2.0.1-Dufour - analysis.
DEOEBLR OSWL2APL LKL & & pE BE = 52 0 BR

4./ BRR/E B0 S@E38%wS

Va

L)

®,

4

n (% schools_34s

) -

s =

@

%

Ve

)

3230 feature(s) selected on layer houses_34S. ﬂ Coordinate: 449019,6235886 Scale (1:4337 B M@Rﬁnder EPSG:32734 (@) y

92]9] 7128 sk ABE0] AgE|o] L0 R sloleto Ex gLt 7S HEA|FA] F ok
AEEL A Jolo] 2 Aae 4 gt

Ao g Byt oA deld A=5S A ¥
o Layers list 9|4 houses_ 345 &©]°]
o Save Selection As... & A A]

o Ot 2ol tist A2 At .

lo
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Format [ ESRI Shapefile

Save as igiswaII_Iocated_huuses.shp| [ Browse

Encoding [ System

| Layer CRS

CRS
WG5S 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 ] H
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7.2.12 "‘ Try Yourself 3t ¥ ¢ AES e

-

o|A] St oA 1km, =24 50m o]l = RE HEES HoFE Folojrt RS UY. 3oz
o] glojojol|A] Algto 2 HE 500m oo 9= AEET g g

A ARt & ©]8, well_located_houses F0]o]E $H H ©

my, %9 HS
Hore

7.2.13 0 Follow Along: H% 7|&& Tt=&st= 7
To see which buildings are the correct size (more than 100 square metres), we first need to calculate their
size.

o houses_restaurants_500m @0]019] £A4 Ho]ES oA L.

o WY RER So7HA = Arr|E A¥gyth

. The} o] AAHIALL.

0006 Field calculator

[ ] Only update selected features

(™ Create a new field [ | Update existing field
Output field name |AREA

Output field type [ Decimal number (real) = J osm_id 3

Output field width (10 |[3] Precision |3

4 k)

Function List
Selected Function Help
Search |
» Color $area function
v Geomtetry Returns the area size of the current feature.
Xa
yat Syntax
saren
Slength
Sperimeter Arguments
$x
None
3y
Operators
[+ =] A
Expression
Sarea

Output preview: 3642.21533203125

- Help ' [ Cancel ] [—OK—]
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o 5] AREA 7} it o] 2&9] o] ZFolol A | AAY A FEe AN L.

o« &4 glo]Eo] o2& 07 AFESHH, AMEAS] AREA FEO| houses restaurants 500m o))
U= BE AEEY HWHo| vE @92 94 & AdYyrt
o HY Rt HESFH ¢ S5 HYS B, HY YES HA oA L.

E =
. olR BACAAY heTt e FelS AL,

# Layer Properties - houses_restaurants_500m

¥ Layer info
Layer name |houses_restaurants_500m | displayed as houses_restaurants_500m
€7 Labels Ly © 0 6 Query Builder

houses_restaurants_500m
Fields Values

B Fields

Rendering man_made
military
natural
office
place

shop

sport
tourism l

® Display
@ Actions

i .
+ 7% Joins

== Diagrams Sample | {

Use unfiltered layer

'? Metadata

w Operators

[ < [ > J[ uke |[ % |[ IN |[ NOTIN |
[>= J[ = J[ ke |[ anD |[ OR |[ NOT |

<=

]
J

[
l

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 |

 OK & 2Urch o)A ojej&o] Hel B 100 FYnle o)olete /1&g WEA71E AEED
Hed A9y

7.2.14 0 Try Yourself

[

17 B9 B £ o] SEhE dlolol2 AAsHIAl L. o3t 5 Ak tlelE el solution. shp
ol melm o2 Axgh,
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7.2.15 In Conclusion

QGIS #le] 24 oo} o7 GIS A sl A<

shae 4 i

7.2.16 What's Next?

ohe el @ AHelA thE AR AD AlS 22 uet AL ¥

7.3 Lesson: Y EF E4

GIS A8 Al &
WSk QAR 78 4
2 QA Wl H ALY o

EQIE Apolo] 71 A7k ARE AdeE 9L Ul EFUT QIS & o] =8
5 4ol A RolZ] gLtk ol ZIRket gelol A, ol 8¢

1S RS

T
=

Al sfof o] -5 A

o] 7Folo] Ex;: Road Graph 221912 EA3} AH, A5},

7.3.1 0 Follow Along: =+ 243}

QGIS ¢ 7|2 75

470 4] 7]
AFgotelel wa BAsA Aok T
Road Graph Z371%1& &43}tst={H,

o HA QGIS Wl & Tl A Plugins — Manage and Install Plugins...

QJofl F744 Q1 E8lo] BTt
2o g yAE o] glisUct 18t 7| E AAoAE Holx| ekt

o] B2 19F frEe

SR} ofA, QGIS
mrEkA o] ZEI%1E

ok

=0 =
- =

2], Plugin Manager

S gt st ol terg Ayt

o Th o] E28le AEsA L.

=

|08 Plugins | All (178)
% All Search | |
) & N .
F 1 Installed || ~<+ Coordinate Capture All Plugins
] I&g Dxf2Shp Converter . ) .
. Not installed 0 B evis 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
# Settings I:' Georeferencer GDAL installation while most of them are made available via the plugin
|| [c¢; GPS Tools repositories.
lil ieatmap) . . You can temporarily enable or disable a plugin. To enable or disable a
I:' “ Interpolation plugin plugin, click its checkbox or doubleclick its name...
| | & OfflineEditing
O

Oracle Spatial CeoRaster
Raster Terrain Analysis plugin
Road graph plugin
I \)7 Spatial Query ﬂugin
- |0 Ggserr
= 5QL Anywhere plugin
(] Topology Checker
(] 'T Zonal statistics plugin
o Crayfish
j‘w_"‘ Datasource Importer
~ DB Manager
. Elevation
~ & fTools
g;j Freehand Editing
o GEarthView
g.'._-“ Generalizer
- geoUmbriaSUIT

-

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

| Help |

| Close |
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e Plugin Manager t3} %2 Close HIE-S 2 YT}

ZF4: 1If you do not see the the plugin in your interface, go to View — Panels and ensure that Shortest

path has a check mark next to it.

e o] o] v Z2 mide] vehd ZAdyot.

6060 QGIS 2.0.1-Dufour
0 llwwmmp AP R RGR % G st BE 0 b o B
vée . ':;Im: 5> I I W
-
v
VA
»
@
e
%
%
Vi
Browser |
©60  Sshorest patr
.
.
Criterion [Llength 3]
Calculate | [ Export Clear |
{ Help J
) Coordiate: [ 133008 | scle 1599369 [+) ] & Render 75G4326 (@]
7.3.2 ‘ Follow Along: =+ A%
AAS APt Flojo]E dAsteH @11 AR WS HFSHHAI L. 1 T3 roads_34S HoJojE 2%
225t Save as... 5 AH H/ﬂ #lo] Shapeﬁlei AR T8)3 A WS AAEA s ool e
E‘:o]-/“/\]
HELT B4 2 Al ofF @2 582 AAo] 7hssl7] wiiol, ofggo] AAst7] #7tx] S8
OFF AL 7HAokA] kUt & ofgEo] A AAstA] ko 21902 oJH FAk oA et
oYk

o WFoAA Vector — Road graph — settings &

A=y
-1 =
. TheT} go] AASEE ghch. (e Aol glow
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

I CGEGLEGLEETTEN  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 ] _

o Time unit: hour

o Distance unit: kilometer

e Layer: roads 3485

Speed field: Always use default | km/h
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

r—[ Transportation layer [ eloElH 820015

Direction [ Two-way direction

Line lengths

160 )

[ Cancel ] —

e Direction: Two-way direction

e Speed: 60

7.3.3 0 Follow Along: = A&

o222 Ao e B2 o F ZJAEE AESHA 2. ZRIEC] ofd ou]7} glojol & Ha = A,
o F ZRIEE k= AZAH] Al 4A 712 o] HolA Slofof gyt
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QIS 2.0.1-Dufor

@ G, B E BE &Y 50 0 BY

S HAINL

TN Browser

06 Shortest path
Start

Critrion

Length

stop

Time

Calculate Export Clear

Coordinate: 440758,6236550 Scale 129800 1+) (/] & Render £PSC:32734

182
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Layers Browser

ﬂ @ Shortest path

Start

<
Stop

<
Criterion [ Length :]
Length
Time
[ Calculate ] [ Export ] [ Clear ]
[ s Help ]

o ofejio] AEg AJF XJAES FTHAAIQ

o Stop FE Gl = Capture Point H|E-S o|-&3l| 4] of2|Ho] %
=

o Calculate E= 295t ot 22 Attt 239
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066 QGIS 2.0.1-Dufour
DEBRBOR OB PLPL s APPLALAR & @ Bk E BE &9 5o [, BY
V. B o B & b2 TR

v 00 tayers

S 8H8FNAN

[Siaverss IRl

06 Shortest path

Start
(440601,6.23795¢+06)

[

Stop
(452154,6.23602¢+06)

) [+

Criterion [ Length
Length 15.2042km
Time 0.253403h

Calculate Export | | Clear

( 53 Help |

5] Coordinate: 446425,6234090 Scale [1:20800 |+ [%/] @ Render £PSG:32734 [

7.3.4 ‘} Follow Along: 7] A&

F4: o] FE2 Linfiniti 2} S. Motala(‘gotZe}7hgol= Alo| & Hdget 7]s et

H
)
2
ok
39
o)y
T
)

o A8A}9] restaurants_34S #o]o]E (A5t oA HE O] analyis WolA FE3T ofx) WOl
F7F .

« roads_34S #lolo]] £/ EHlolEa 1 WY RER SO/ L.
e Add a new column with the name SPEED, and give it the type
Whole number (integer) with a width of 3.
o Q1 oA t}23t o] Select Features by Rectangle =71-5 S/33Fgtt.
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MM
a6 6, W e FHE &= g [T

a (a ‘abg| Bgf' Select Single Feature

% —bf; -~ E¥ Select Features by Rectangle
JiL Select Features by Polygon

¥i< Select Features by Freehand
{11 Select Features by Radius

. 271 Aejo] o E4] Aelo] Y= F £ 7L ofR ERUp AEslAlL.

DEBBLRY 0SS APLARNPRLAMR & GHes BE =0 3o [ BY
4./ 8B %GB =5 SE =8 %5
“

/

»

@

@

@

%

Vir

L&

.

Time

(o | [clowr

[ Hep ]
Toggles the editing state of the current layer 8] Coordinate: [ 4479736234434 | Scale (116082 1+)[S/] @Render £psG:32734 (@] |
(Sh} ol4Te] £ AuslelE, corl MES 2 A ekl 1A oh £2 o] A7 g Edaen]ch)

1B
o,

Hlo] &l A Show selected features

il
2o}
flu)
ol
ol
>
>,
o
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o AHEsl RE T 29| SPEED 42 60 0.2 A9t

183010770 Cooper Street

183080638 Kerk Street

183080642 Swellengrebel | tertiary
238808188  Voortrek 5t... | secondary

238992238 Cooper Street | residential
238992244 Somerset St... | reside

aerialway

barrier

“lanes"=>"2"
"lanes"=>"2"

37608761 Berg residential

4937372 Voortrek St... | tertiary "lanes"=>"...

55692509 Cooper Street it NULL

55692517 Kerk Street "surface"=

59406669 NULL 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 >
i1 Advanced Filter (Expression) $8F

Attribute table - roads_34S :: Features total: 302, filtered: 302, selected: 11

183010770
183080638
183080642
238808188
238992238
238992244
37608761
4937372
55692509
55692517
59406669

barier man_made

Cooper Street
Kerk Street
Swellengrebel | tertiary
Voortrek St... | secondary
Cooper Street | residential
Somerset St... | residential
Berg residential
Voortrek St... | tertiary
Cooper Street | residential
KerkStreet | residential
NULL residential

=2 4 sl

o A

o}

o

T29 A%t £X 5 60 km/h & AASH

A

gy},

A vpgel Qe 14 ERUY F8 T2 7hed o TRy AdsigA L.
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0006 QG 2.0.1-Dufo.

RO®LO S0P QLR 0 OEHEs BE =0 50 B B
Glo > D 0 S =48

SR YY IR

TN rowse

06 Shortest path

Start

Crerion I o—

Length

Stop

Time
Calculate Export | | Clear

T Help

10 feature(s) selected on layer roads_345. 9] Coordinate: 447065,6234491 Scale [1:16082 [+) (%] @ Render £PSC:32734 (] |

=
il gun
o 54 Holes 2, 894 W8e A% te ¥y REE FEEUH

o Vector — Road graph — Road graph settings WOl Al Speed df= o]2]&o] uF
? U, e AAE2 oldT FAA] FRIsHAIL.

-é-—}
o Shortest path W'l Q= Start point H1ES ST}

o T3} Z0] Swellendam 9] §F £ Q= 8 T2 Ao A& ZRIEE A9 ThE 3t & Q=
F9 T2 Ao F7 ZIJAEE AAYT}.

it
o
oX,
et
[9)]
d
]
[zl
o

T
AR G B e BE & M BY
B

HS28DBINARS 80

TN e |

00 Storsstpan
Start.
(446970,6.23356¢406)
Stop
(449696,6.2355e+06)
Criterion

Calculate | [ Export | [ Clear
0 feature(s) selected on layer roads_34S. Coordinate: 446558,6234092 Scale [1:14074 [+ %] ¥ Render EPSG:32734 y
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o Shortest path Gl A= Criterion EFTHE- S=0A| Length & AEgU T},
o Calculate T ZESHAL L. th5T 2ol &t AR Y] B=E ALY

QGIS 2.0.1-Dufour

HSe8BBINARS WD

0 feature(s) selected on layer roads_345.

) i@ ( i ( ) r o o o -
DEBBLR ODWL AINPLOL LM & &RV EBE =0 30 o BW
/.8 %R /& L=E SEASIERE
06 Layers
v /(" restaurants_34s
u

v V' roads 345

BT erowser |
06 Shortest path
Start
(446970,6.23356e+06) i
Stop
(449696,6.2355¢+06) s
Criterion Length
Length 3.88100km
Time 0.0646606h

Calculate Export Clear

( 53 Help

¥ Coordinate: 448559,6231867 Scale (114074 |+| & Render EPSG:32734 @) y

Shortest path © = Length &t Time 2] & SAHEAHA| Q.
o Criterion & Time 22 ATt}

o Calculate & THA] SEIEAA L. th53 o] & AIZFe] A2 & AL Ayt

o
o
o

& /& Lo %

DBEBOR NSRS SBPLL AL & & By G e BE =0 50 & B
J el B ST T T

00 tayers
v ™ restaurants_34s
| |

HSe 888X ANs N

Start
(446970,6.23356¢+06)
Stop

(449696,6.2355¢ +06)

[

Length 6.07526km

Time 0.06009h

Calculate | [ Export | [ Clear

5 Help

0 feature(s) selected on layer roads_345.

A L
HololeA] AHEAA L. sig Fro] A AR AL I S8 Aol A @A, AR

9] Coordinate: 445133,6233451 Scale [1:14074 v %] & Render EPSG:32734 y
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SRt 714 sto] ol FolzItk g 7] olok A
FeloR e, 2 pelol

AR AL AT SERGE 528 F 6 22
X - 9
Calculate & 28-S W] A=2& 2+

=

<

T E A5l Folof ot

o Yot 73-F, of2lo] HAgo| 23t =Tt A=

Oﬂ?éﬂc& A=A FAFHAI L. °© 7%%]'01' UA OPI')r‘ﬂ HAE A=A, ofH¥ E271]1
AN A Topology tolerance & @7‘35]1/\1 EAE Ao Ut T =271 A2 YA T 22lsk] =

?l'f:-_’ A, o2 Split features =5 ©]-LNA Wz EEE «Ha]” dfjoF gt

SFA|Tt Split features == AEISH W47 W3] e Qa4
2R e A Azt g A7

%
o

ks 42 719JsjoF gtk

= -
Z27t 59T F9ol o 2R PAY S Ych

7.3.5 In Conclusion

oAl et A= £AIE 25 AL Road Graph E21%0-& AH-&-sfoF st=A] vl 5.

7.3.6 What’s Next?

O 7ol HE HolHAl ol $3t $A dalelss Adste Y-S v E A

T4z ©] 7Ol Linfiniti 2} S. Motala(gotZe}7hgef= Aol Hdget 7ledeta) 7F 24 54t

AE ol-&sta Fol3 Mg glojgMlo] of® ofm]9lx] FHsal ofsfe 4 JlFUT QGIS = °ld
8ot e 99 mE $A £4 =78 Zeet Adsyth

a
o] Zole] B3: QGIS o 2t FA BT AHE WS ).

o

5
7.4.1 v Follow Along: HIAE-& Hlo]EAl A

Zolol A } @ mAE HolgAe A7 g8, AT

2! 3 G
o] Uﬂ ZEJAES Aot E 792 HelE Aoste &2 Hlolg o] asyrt.

N
AL
frt
o
_,_',
@
4
2 12
tlo o
>
oo
ot
el
¥
/>
i)
o

o roads_34S #|o]o]= &=, exercise_data/raster/SRTM/ A E] U= srtm_41_19.tif JAH
(A= HlolH) & F7FsH Al L.

01
]/L
=

Chn

-, o] BEo| o]d
of,

F4:  SRTM DEM
¥ &g o

olo]o] CRS 7} E& #o|oj¢} thE S 1,4_.:;14
Z]o| A vl 71 of 5t

.=} DEM #lo]o] 7hed) st A%

-l>_r;,
ot

e Vector — Geoprocessing Tools W30l Q= Convez hull(s) =12 o] &34 T}e 7} Zo] RE E2 S
AR e TS AT
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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

A1

ifroads_hull.shp

(M Add result to canvas

[ Close ] E—QK—J

t2E 2o  roads_hull.shp TUR

o H3FOA] Vector — Research Tools — Random points =T ©]-&, Th22} o] o] L otof] ZJAEE
A sHA gt

190
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Input Boundary Layer

[ roads_hull
Sample Size

Unstratified Sampling Design (Entire layer)

(») Use this number of points 100 [B

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

[V Add result to canvas

| [ Close ] M

exercise_data/spatial_statistics/ E] E—“. 51 E] °ﬂ random_points.shp J_J}%_]'E

=°] A TOC (Layers list) ol F7FgYtt.
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QGIS 2.0.1-Dufour

DEBRBLOR O s

SPEDINSAES

1

440211.77,6227467.12 : 456769.25,6238463.39

glole A=

=

o HEE A
o TR% A Eade] gt

EERDEY

2L % g

e Plugin Manager 2 °©] =75 4
gt o 2 t}ey} e e Agsh

H»«pm‘

= [ "¢ & B "R ™

g & &,
2

Plugins...

AEH T

o pp——
Byl & B B =,

StAIZIE, Hlw
__/’:_

)

° D, B W

A& AR Point sampling tool
FOE mE He Ak
o Plugin —> Manage and Install

54t
oA point sampling ©]2t=

=ade

446257,6235583 Scale 120800

-] @ Render EpsG:32734 (@) |

ol gaok T,

& AAsiA E8 ke

9] Plugins — Analyses — Point sampling tool

192

Chapter 7. Module: HE £



QGIS Training Manual, 4] 2.2

_ Point Sampling Tool

FETEEN Fields | About |

Layer containing sampling points:

random_points

Layers with fields/bands to get values from:

roads_hull :
roads_hull
roads_hull
roads_hull
roads_hull :

MAME (polygon)

: ONEWAY (polygon)
: LANES (polygon)
:area (polygon)

perim (polygon)

srtm_41_19 : Band 1 (raster)
Output point vector layer:

Ir

frandom_samples.shp | Browse

(v Add created layer to the TOC

Status:

Complete the input fields and press OK | Close | |

s 1@ o
d ERJQEE H2

e “Add created layer to the

dolol2  random_points &, S F=T =2 SRTM HHAHE

TOC” F=o] A A= o] AeA] FRAHHAIL

o« MEES exercise_data/spatial_statistics/ Ul E{E|o] random_samples.shp It

;(-] 11-6]-/&1 /q Q

O1A| random.__samples & ©]©12]
srtm_41_19.tif o|2t= Y
He

che Tt v AE dlolof7t

24
o] Flofel 7} g AU
]

Hlo| oA gl AE ot 2 2 E] M=t

>
<
=

2~ O
LN =]

AU,

7.4. Lesson: 37t £74

193



QGIS Training Manual, 4] 2.2

QES] TEI} Fe4E Ao ojF gt

7.4.2 & Follow Along: 7|2 57

o] o] glo]oje] thgt 7124l SAE WEASFU T
o WFoAA Vector — Analysis Tools — Basic statistics ¥ ZETHIAI L.
o Hiz} Ho] =™ A Flo]oJ2 random__samples 5 A YT
o Target field 7} A2} 5o] EAE AL Sl srem_41_19.tif O 2 AAH J=2] F2I5H4IA Q.

. OK 2 2egct thg3 22 Ang »7) 2 AU
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Basics statistics

Input Vector Layer

| random_samples S

[ | Use only selected features
Target field
|_ srtm_41 19 =

Statistics output

Parameter Walue
Mean 341.41
StdDev 246.158692514
Sum 34141.0
Min 58.0
Max 1145.0
N 100.0
cv 0.721006099744
Number of unique values 94
Range 1087.0
Median 256.0

Press Cirl+C to copy results to the clipboard

[ | | Close | | OK |

ol ZME AZIYEAE BA & 9997 & 5 AFU. o] HolHe FEAE A

o
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A | B |
1 |Mean 3439
z |StdDev 204 4524748
3 [Sum 34350
4 |Min 34
5 |Max 1226
& [N 100
7 |CV 0.7 3599597 45
& [Mumber of unique valut 91
9 [Range 1192
10 [Median 2B5

. HEEW B9 3t B2 FOAA e,
o] SAE olsfstel A the HOlEL FESHA L.
Mean 37 (B e b L HF A

StdDev ZEHAQIUL. gHEo] duhv S+
gl S3tgkell 8 7h7te] Ko

Sum RE FES G AU
Min FAZrdurh.

Max Ftigtdych

N MZ/3te] A4yt

CV tlo|gAle] F7t FiAt Jutt

Number of unique values ©] Hlo|EAlo|A A4S 3] ALyt N=100 <1 dlo|EjAle] 90 7 9]
et ghol A& A4, v 10 7h<] %lo Hi St o] 5 Yt

Range #4/2]djzke] 2ol gct,
Median B Z-& 240]4 Aoz Wt 49, 7 Fgo] 9l (T N o] 44atd £ Fozkel B
zhe Fazkolet gt

rlr
ol
ok
°

1
7.4.3 v Follow Along: 72| i A4t

o TF2 dlo]EAl (wes 84 / UTM 345 ) I 53U EJAHZ A ZRIE #o]o]& A2
. WA RER Soj7hA thE BAES xjo] ofwlrje] EQIE 3 /S tiA|Efo] Zal 44 @
o Tl o]Ax} updvbA] B o 2 AEs Bl ES A GtE w3 gt AR Q.
o ©] A glo]o]E distance_points.shp THYE AT
o] BIESR A WYL WA WEL et 24T
o Vector — Analysis Tools — Distance matriz £ Agghrt.
o U Holo]&E distance_points 0|1 E, & HO|o|Z random_samples ]S AEHE LY,
o Thedt gol dAstiA e
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Input point layer

[ distance_points

Input unique ID field
id

Target point layer

[ distance_points

Target unique ID field
| id
Output matrix type

O 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

. +/distance_matrix.csv Browse

| Close | | OK

AEE2 distance_matrix.csv YR AHASHEE 2 AHSHAHA L.
OK & Z49di4 A Fd2 44t

ABHEAE T2OR0 R AEE UL FolRANL. Tt vSe S B 5 ST
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InputID |[MEAN STDDEV MIN MAX
3 0.195448627921 0 0.195448627921 0.195448627921
2 0.174928758638 0] 0.174928758638 0.174928758638
1 0.174928758638 0 0.174928758638 0.174928758638

7.4.4 0 Follow Along: 7} 717t o]% B4

Vg AR ol BAL olefE,
o H5FOA Vector — Analysis Tools — Nearest neighbor analysis F52 S2HIA L.
o W3t ol =W random samples Ho]olE A ok OK & S HIAI L.
o SO GAE Fo] Theat viae At ek AU

v}

Nearest nsighbour an%is |

Input Vector Layer

[ random_samples

Nearest neighbour statistics

Parameter | Value
Observed mean distance 2690.47429422
Expected mean distance 2765.6230938
Nearest neighbour index 0.972827533967
N 100
2Z-Score -0.519828321726

Press Ctrl+C to copy results to the clipboard

ol AE LTASAE BA & Bolgr] @ 4 UGk of HeolHE PEAZ 4 : &

198 Chapter 7. Module: HE 24



QGIS Training Manual, 4] 2.2

7.4.5 0 Follow Along: B 3%

tloje o] Pt xS doH
o UlF9] Vector — Analysis Tools — Mean coordinate(s) 5& =oAL
otk o]l =9 42 Ol random_samples & A5 ThE FAE2 WA nhAAl L.
o A= #0]©] 2 mean_coords.shp Tt AHSHHA] L
- OK & 2934rh

o Aol =W Layers list ol i 2lo]o1E F7Ftynt.
o] #ojolE AWHE MES YAt ol 2 B9 T e} vlw s FAItt.
o WFoAA Vector — Geometry Tools — Polygon centroids 52 SESHIA| L.

o 3} Ho] = A Flo]olR roads hull & ABSHIA|L
o AIES center_point = ASHYAl L.
o AFo] W Layers list © i #HololE F7HEH.

O J2™0lA 2 4= %o, Bk #Ee} A7 A9 T HE (LX) £ WHEA] dA5HA] b= +5

Az

000 agls
DEBRBOROS AL ARNPLR/ALS & @BV KE BE =0 % B
#. 0 8B 5R /A L0 0 SE 8w @B

\c:: Layers [

-8

@ |

»E / roads_335

W | & Fsnmaras

@

=

@

%

Von

[d

T o |

ere is a plugin update available 5] Coordinate: 677103,6235674 Scale [1:174,204 '+ [%/] @ Render £PSG:32733 y

7.4.6 0 Follow Along: ©|U]|Z] 5| AE 13

tlolEl Aol SIAETIHS HlolEAlY] FESY REE HojFUth QGIS oA o] Hol= —’F— UE 7
Zhetet 9rs2 ou|z] #o]ol9] Layer Properties WSt oA & 4 Qe o|u|x] S| AEIH-S ALESI=
AT,

o Layers list 9|4 SRTM DEM #H|o]o]& QEZ ZESIAA Q.

 Properties 5 BT},

o Histogram & AEstdA 2. oS HAASIHH Compute Histogram HES S 6loF & ¢
UFUT olmA] to] e NI S ‘/]‘E’rlﬂl‘ agns 2 4 e AdUH
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. Thg3} Zo] TenE ojmAE R & dauct

it

Raster Histogram

AP

000 Layer Properties - srtm_41_19 | Histogram
% General
lzs Style
6,000 4
|l Transparency 1
B Pyramids |
) 5,000 4
J - Histogram 1
(i Metadata ]
4,000 4
-
g
¥ J
S 3,000
E ]
2,000 4
1,000 — i
i Ty
|II n
f In
1 r - e e e
o Jde
T T , T T
0 500

T I
1,000
Pixel Value
B Band 1

i I
1,500

Set min/max style for | Band 1

4| Mino

| 5| Maxbo4.11] &

@ Prefs/Actions .

| Restore Default Style | | Save As Default | Load Style ... || Save Style ... |
| Help | | Apply | | cancel | | oOK |
o Metadata $= AESIH, Properties 9r2~ QoA B AJAIgE AHE 2ZtolE 4= Qg
Boa2 332.8 o], 2 1699 YUt SEA|TF S|AETIRA o] ZrES ZolE 4 gleUTh
Gjelrtar B olke] 22 7171 HASo) ofufojuigt o vls} 4R A7) BhESIL,  oF 250
o]}l FE9 ML E FAohHz W1 Fo] Ho|x] b= vk S|AEIRo] 0 EFO0 R AA A% E ] Q=
ool 1% Bt
wetA S|IAETIHE GHE0 REE HojE B I8 X Ao BE S BHoFA] S & A= He
719 ok gl
o (OAl Layer Properties & B°tx HUT}.)
7.4.7 ‘ Follow Along: 57F H 7
ojgfo] old ME ZRIE Yo 2 HE Hole|E FASIAL Shal slsg At o E &0 o] A/t
random__samples H|oJE|Ale] HIE &= Ql=d], o|2HE o o] DA HA=A] @& Jaa &

I 5yt

W ol A Raster — Analysis — Grid (Interpolation) 52 Z=lA Grid (Interpolation) Z15
ASHAIAL 2.

o Input file Tl random_samples S AEHSIHA| L.
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o 7 Pield AAEASE A A5}, srtm_41_19 TS HEisHIA Q.

o Output file 725 exercise_data/spatial_statistics/interpolation.tif = A3t

o Algorithm A8 AE A 2SI, Inverse distance to a power = AEGHIA] Q.

e Power £ 5.0 &, Smoothing & 2.0 2 AXIAAA Q. th2 Zhe HASHA] 55Ut

o Load into canvas when finished H|A8FAE A A5 o2 OK £ S 5MdA L.

o YZEH, Process completed 2t YEeh= il Zo] oK & 295ty o= JHE Eﬂ—zrli
2}o

tfa} o] (Uehd 4-%) OK E E83 tb=, Grid (Interpolation) THt O,_J Close & 2235t
22 A dolEAl (9%) I ME AJEZREH FET dlo|eAl (Q—E—é) < Hws 2=}
AEA7 FET HOTE AL HE ZAEE0] g12]0] AE Aol wet et B 4 Qe

EIE 100 2 og AFO) A4 A4S B710] Helo] HEFT of
A 47 S ES Sk QaUth oS Sof o] Tl FEH Aoz
Atujo] GIThe AMALS Qb7 olggUTh A AZe] ke geelel 1 g B

S il
=to Rt dmHot: ME dlo[gle] sig A Ho Ade BT 4 fivte A2

OHT

-lHJ

7.48 W Try Yourself

. QolH AT BN, A2 BE EE 1000 A FTS YL
AEYSHA 2
3 2 o] =2 dlolel Aol AHgTHIALL,

0 2 AAslal AEE 1Y Y-S interpolation_1000.tif &

=
o o] ZJAEZZ o]-§siA ¢ DEM = A
e Grid (Interpolation) =75 %ol A
2.

e Power 2 5.0 2, Smoothing &
AN Q..

Avk2e (olejio] A ZIE §1xe] nfeh) theat vl s B A,
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AAA vgel A RAYA AR Edo] WolAE AL HEs}r) 9

(HET HME ZUES] WS
HEFR) roads bl Flo]olo] §2AE Hol7l Hgu. A= 0] UEst 94 &) whre] (E S

o & 2dshal sy

a2 AlE ZAETF 10 000 7Y ¢ o EA HoleAlof thet A4yt

ol U] W], AH&ALe] AFE| &7} whe ] orrt
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7.4.9 V Follow Along: 1 ¢|¢] 37t B4 L=

QGIS HZ 2.0 FE, ¥ WE Z2HEZ AZeiA Eedoz2A HIT & A E SEXTANTE
AT EQo7 A4 71502 27HEdSUTE QGIS o M2-& WlF<l Processing oA ©] =75 2 4
AFYTE  Processing "lFE Sol @Y AEH oA A ohefst 2] = A 4 A sl
T EY EAE A2 BHtAo HEE 45Ut

e Activate this set of tools by enabling the Processing — Toolbox

menu entry. The toolbox looks like this:

SEXTANTE Toolbox E3

Recently used algorithms

& 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 Rscripts [8 geoalgorithms]

» & SAGA [277 geoalgorithms]

» @ SEXTANTE geoalgorithms [4 geoalgorithms]

» [B Scripts [0 geoalgorithms]

> om FTools (Vector analysis) [28 geoalgorithms]

]
P
P
(]
(]
(]
P
P

o] BHAL QGIS W W 0EXo| BA HUT. o] w7 BSe A4 mrEzel Yawt W
FOsHAI L. AR-E= SEXTANTE o 2H4 &ire]lE50]1l, thg 4= GRASS, SAGA E= Orfeo
Toolbox S 22 9% £§ meglos Qs Pagun. o 9 88 T2 IRELS QOIS 9
@] AAREL o228 I o] EFES AR 5 A5UT Processing E7-50] A4S BAF
S, i g Sl o 98 w13 7hed shE A4 o AuolEdof & AL, Processing
— Options and configurations W w4 RS HAT 4= 54t

L
7410 € Follow Along: 37t ZQIE el EA
random__samples H|OJE| Al Al ZIIEFO] FI+ RS tds| ZASHEH, o2&
cessing Toolbox S ol SAGA 9] Spatial Point Pattern Analysis =75 A& &
e Processing Toolbox I~ Spatial Point Pattern Analysis =75 ZrolHAIA| Q.
. o wPE HEE sty st o] 2y,

%0 O,
of>
T
o
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SAGA X
FA: AR} A ARIY] SAGA 7F AR E o] 912 Frtd %auou th3} Fof|A o]EAo] FEE okl
dHE AUt 282 g o] 2AE AYHo = HY

A9 A 25

o] 2] 2o] 7o) Ao UL -8 SAGA Ax] ofdo] :
o TR sty Ao uhak Algate] Ao A AHY SAGA = AAIYch Az Azs
helsl 5 U‘li'
SAGA AXE ¢t2stH, SEXTANTE ©f s A2 A2E AAsoF gt}
o H5FolA Analysis — SAGA options and configuration F== 29 6_]'*]/\]3~
o h3} Fo] =W, SAGA F=-E YA SAGA folder & FOA A Q.. Ho] 9]

. oG ol AL SAGA B HAG HZE YA

! |

mlo
%
i)
2

O HE
TEF Al2H

o Software Center XX SAGA GIS & AMSIAY, Elu]doA sudo apt-get install saga-gis
ol AT, (M4 AH§AS] A190o] SAGA AH 42 Fotslof & Sk Q&LITh)

. QIS 7} ABHOE SAGA B 2 AQUTh SE @ Wo] 4gHA ¢S A9 QCIS B
AN} F S5 YL,

Mac A|~Hl

Homebrew AFH§AH= th HH@ o2 SAGA & A% 4= AHYTH

e brew install saga-core
Homebrew AM&AF7F ob 2t thg HAE Th=4dAl .
http://sourceforge.net/apps/trac/saga-gis/wiki/Compiling%20SAGA %200n%20Mac%200S%20X

« SAGA £ AtEE 3 71E s ol rEs 42k 3 717 Za gyt
o exercise_data/spatial_statistics/ T HY offo] A HE2EE AHHstes HAsHIAIL.
L 55 A AL

= 01—
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& Spatial Point Pattern Analysis

Paoinks
random_samples

Yertex Distance [Degree]
5

Mean Centre
=nksfexercise_data/spatial_statistics/sppa_mean_center.shp
Standard Distance
icurnentsexercise_data)spatial_statisticsfsppa_std_dist,shp
Bounding Box

Docurments/exercise_daka)spatial_statistics/sppa_bbox, shp

Cancel
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W7 HL Wit Fol, E YL Wi FU FHOR ZQQEEO] Aupit o] RELE o] Q=25 e =
EE Aoy, AL BE IO EES = 7155 g Z‘l’% 19 42 (bounding box) YUY T

.
7411 W Follow Along: #4 72| 24
411252 AFEE0] shapefile ©] ofH e} Hlo|EjA1 9] §A £4d& T HolEd 17T 5 AU
Minimum Distance Analysis =17t 1 7+-24] shud Ut

e Find this tool in the Processing Toolbox as :guilabel:*Minimum
Distance Analysis".
A HE ZIE HolEAle sk ¢ 2ol ofd A8k & davt glayth

o random__points BB AIS AEIGH A 2.

« OK & 283Ut} &R EH, Layers list o] DBF H|o]&o] Uetd AUt

o AT HolES AEA £4 HolaS UL, g2 T = AN o] 2¥E2 tha A4es

slo] gle Ayt
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| MAME WALLIE

g |Mean Average 2823458175345
1_ Mimimum 424,0560061
E Maxirnurm Q77335250512
? Skandard Deviation 1662, 406581133
4 |Duplicates 0

7.4.12 In Conclusion

QCIS & AFghel dlolel el &40 thaf caket 37 54 24 & 4 d&urh

7.4.13 What’s Next?

olAl HlE FAMo et WEe ntEley, HaE Hsl dotEEe A2 ofE7ta? ojAo] v RE]

ZA gyt

7.4. Lesson: 57 57
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CHAPTER 8

Module: |~ F

ol ZFolell A HAIgte| = 2Fo] HAEE ARG AR, HHAH HOHE AH o8 = AFUH.
REAE QGIS 7k o8/ S el ol-§at=A] vl AdYt.

8.1 Lesson: T|AFE flo]g &Y

Uk A4 A Qe onAEY tlekgt S4S ]
onAER EAsts Zlo] ofjet thaket A2 the A4S 7 B of

o] EgollA o222 7IE GIS 245 B0k tl H2H HolHE ARl 2 Ayt
o] Zele] Ea: QGIS &AM o8 HLH dHlolHE 2Fdst=A] 5971

8.1.1 & Follow Along: A H HojE E2{ 7]

e Open your analysis.qgs map.

o solution H important _roads #0101 E A 2|5t RE Ho|o] & H|EASISHI A L.

o Th2 Load Raster Layer HHES &
-

Load Raster Layer J3Fgo] dHUtt. o] oAof] A H|o|E= exercise_data/raster T E 2] o}
UsH

o
oli
el
i)
>
to

o HlolEE 2t ER A, ctrl & 7 A HlolH 4 /HE 25 A=A FAlo] oAHA L.
) o

7}
of gl 2o Hol obf Ak dojupx] 2 A e Ae wAAMMAE AUt HAHE E8eA] 2 o
A7k87? &, Layers list o] 371 4 HU =T A g4 . T FGAE ARESE Q1A
SrThe AL Thsl, o] Aol A oA sokst=A ol W s e

o WFOA Project —> Project Properties

« CRS ¥& AEsHiA 2.

L AN AEDE BTN,

o A87LO] THE ol 9t 5 U F94| (WGS 84 / UTM zone 338 ) & ARt

. OK & 25X 0.

cheat o] AAE7t & 9HA Ay

il
rx
filu)
ol
o,
>
>,
to

—
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8.1.2 Follow Along: 7} @A H AJA

oA o] 3t A = 4= l%ol, AREAF] ME glo]ol7F AR W] A Ao 2A sy S 4 o] HAH
1718 SAI ZIalof TR EIUL 171 & wHepAE. @ el (B4) olul Al A= 2Aelsts Hol
0 oA 271

o385 QGIS &= 5] o] 7152 ALyt Aot &3S ol AT £ = A HAH TdS
AAZ ARNoF T MRk AUt T i P AAE S ANE 5 AU £F ol jgaT
GBI SR, L 1S ARHFE ol BT AU ARe dAHE olE. £Ae Hg

oAl A shite] el siitel SRR ALgAtel 1% dlseE 2Aehe B,
FHE2E THEeH,
o U5FolA Raster — Miscellaneous — Build Virtual Raster (Catalog) 35S SE0HIA L.

o i3} Aol ™. Use visible raster layers for input Dol U= A ZELAE HAHHA L.

Lo

o MEE H 20| exercise_data/residential_development & U ZSHIA] L.
135S aerial_photos.vrt = shct.

o Load into canvas when finished |28 ~5 A2},
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71 obelel] Gl HAE GBS AWBAAS, of ot Fo] AR s UL I HAES AR A
W7 AU QGIS 7H AdshA @ 21 Felz.

F4: o] Muo] HAES MUY 4 glonz, st A9 Waol= A8ATt Ay WAY Sk ddrks
AL BAGHN ©. 271 B0l (o] A= gaalbuildvrt ) o) LHIo] Oig -2 uhG B 3 AJCiH Satd]
A AL

L8 .0 6 Build Virtual Raster (Catalog)

[V Use visible raster layers for input
Choose input directory instead of files

Input files Select...

Output file Iaerial _photos.vrt [ Select... ]

|| Resolution Average

| | Source No Data 0
| Separate

|| Allow projection difference

[V Load into canvas when finished
?dalbuildwt

/QGIS-
Documentation/source/docs/training_manual/exercis
e_data/residential_development/aerial_photos.vrt

| Help | l Close ] M

@7 Azbe] A 45 Uk ¢ A GRYTHE HAA HAsk ek AU e
. UIAAE TR 0K & 2N,

e Build Virtual Raster (Catalog) 3t 7&2] Close & oM AIL. ( OK & S otH ¥ o
A9 Huch)

il

oA
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o O|A Layers list oA L HAH 4 A2 AAT 5 54U

o Q3 A M= BAEE aerial _photos B AE] FVEED Ho|olE Layers list W o= 28 &
‘:ﬂtlo}W 24ste o2 glojojrt A Hol= & gt}

813 O 345 yorg ma

olA At o R JfERTIE o] &alA Eﬂol‘ﬂéﬂ‘% Vo R A “HAE OE NEFE 5
UsHTh e H A 71 AIZE F9F ARG Blol Bl & EHI Gk A, oln] AR L ARG H A HAEE
Aok Hol B a&4d & lsUth 7] FH| Aol AlZto] Y ke QIR WY ”C‘ﬂ/q HAEHE
A5 SEE PIAL 5 G

AAE AF

o UlFolA Raster — Projections — Warp (Reproject) 55 S8 oHIAl

o] oA tElE o e RE Hlo] 12 ZHEOﬂa T Sle HeYeh I F4S AREE & ot AHe
ZEAANS. M AAE (HER) B ARG AL BE, BdAAE A2 RE BT SE

AEH T
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806 ___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 B Height 3000

[ | Use multithreaded warping implementation

[+ Load into canvas when finished

alwarp -s_srs ESPG 7030
exercise_datalresidential_development/aerial_photos.vrt

el 28] 7]

o W45 A Raster — Miscellaneous — Merge =S SESIHA Q.
o] ml-¢- -85 W H 4 A Vs or & 5t Al HElE 2] AAE A st AT 4= 5y
Vg AAEE Y R AT SR Gt o B3 AP AAEE FAGE RE AAeE Aeleb]
gt
= .

Creation Options AAB2 2 B2 ol ga|4 AH§74 14 BHE A 2718 S= U, bt o]

%% GDAL 2o]ueiz)o] £.8198 o1 lojof ghict.
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|| Choose input directory instead of files

|nm 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

214
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8.1.4 In Conclusion

o

QGIS & Bl AHgA0] 71& m2AE] Bad dolHE &4 XA 4 d&uh

8.1.5 What's Next?

0% Zelolq GRAO] ofd AAE HlolElE A8 AAHE o BA HERE F8T 5 AL

SBEFRas]oY

8.2 Lesson: TAE AlE HA

g Hlojel = o] glor, thRe] 59,

A
GolelE Aa5] ARsHAA A FEE A U 21gjo] Wagrh
_C_>_

o] 7pole] Bk e dololZ 918 A

Y
8.2.1 v? Try Yourself

o Start with the current map from the previous exercise analysis.qgs.

o Add Raster Layer ¥ E2 A-&SiA Al Bl2H dlo]HAle 285Ut

e exercise_data/raster/SRTM/ T E|Z]of] Q= o] Al srtm_41_19.tif & ZESHHAIL
o F2AE dlo]EAlo] Layers list ol 571%™ DEM o]2t= HA 02 HATIAA] L

o FoJo] BEofA ST Hlo|HAlE 2% ZEStAL Zoom to Layer Extent S Ao A] #|o]o] ZdA|7}t
Ho|r & F2l/FoFsHAl L.
| doleAlS 42 211 24 (ngztal Elevation Model, DEM) ¥UYtt. 2@ 2] B3 (11k) & FHot=
Wog AFE W AT AZY AE & ¢ A siFUTH

22977 ghasm, of Yol o] DEM & H@sHs, 712 7715 59 A7 gares 28 o 4
ezttt the-g HE dolo2 W 9lo] -2 sheuTt
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Q
o]

8.2.2 i Follow Along: ZHAFE #Hojo] A& HA

o Fo]o] EEoA SRTM Flo|olE LEBZ ZE5lal Properties /32 ABSNA] Layer Properties H St
]

216 Chapter 8. Module: Z~H



QGIS Training Manual, 4] 2.2

| Transparency

B Pyramids
= Histogram

[ i Metadata

QGIS

}.
= /l-];g

o

7124
s

Layer Properties - srtm_41_19 | Style

oz Age @A 44 Adyrt.
2 ol =g A,

¥ Band rendering

Render type | Singleband gray :]
Gray band l Band 1 (Gray) :] Load min/max values
Color gradient [ Black to white :] E:ﬂ':l‘:ﬂve -@ - m@ %
Min 0
| | () Min / max
Max [1004.11 | Mean +/
| el
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 = = D EJ

Saturation — — EI@ Grayscale | Off D

Hue || Colorize Strength o 100% -
¥ Resampling

+| Oversamolina [2.00 |[]
Load Style ... | |

Zoomed: in | Nearest neiohbour  *| out [ Nearest neiahbour

Save Style ... |

Cancel |

| Restore Default Style | | Save As Default | |

| Help | | Apply |

o Render type & Singleband pseudocolor 2 HMATH th-2, e = 7|2 342 IR AFESIAAL L

o Classify &2 9014 A A HF3HE 3= DEM 9
G5 Al Q.
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| Transparency

B Pyramids
= Histogram

[ i Metadata

Layer Properties - srtm_41_19 | Style

¥ Band rendering

count cut
() Min / max
Mean +/-
O standard deviation x @
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)
Load
[ clip
| Restore Default Style | | Save As Default | | Load Style ... | | Save Style ... |

Render type I Singleband pseudocolor :]

Band Band 1 (Gray) ] Generate new color map
Color interpolation | Linear a] [ | |  Spectral ;] [l Invert

IE‘ |§| l:‘ Mode | Continuous  *| Classes 5 .

Value Color | Label A
000000 [N 0.000000 Min 0 | Max 1004.11 |
251.027... 251.027500 [ Classify ]
502.055... 502.055000
753.082 753.082500 Min / max origin:

1004.11... - 1004.110000 Estimated cumulative cut of full extent.

Load min/max values

®Cumulative @ _ %

e | [0

| Help | | Apply |

Sf2El7} oheat o] BolA] Huth
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Chapter 8. Module: #~FH



QGIS Training Manual, &4 2.2

DEM = AlA4este Hl 9o 293 Al gle Yol shAe, o] Ads= dEstste d A9shA] ¢
A gL,

e Layer Properties N3} 2 ThA] A4 Q.
e Render Type < THA] Singleband gray = BHEAA] L.
« OK & &5 o] 4742 HLH 2-8stAl L.

O]Zﬂ _sl_q_E _/»EL\__[_E_ %}\—L]L_; _ﬂ/}ﬂ /\}-Z;'"T-)gl?l- E]'ﬂ %qq—
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AgRro] Az i =5 #3he 285k 712 A4l Aetar] dEdydt.

DEM tllo]€| 9] J$lof 7]utsl) MAFghe oAl « 73 st & QGIS o B alEAIth. QGIS + AHE 4
A= BE WA ( Grayscale oA+, AR, St 123l 11 Arolo] B 3 MR ES witych) & g
Ayt

o Min I} Max 3t T3 Zo] AAsHA L.

o Contrast enhancement 2| Z¥-S Stretch To MinMax 2 2R3 A| L.
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006 Layer Properties - srtm_41_19 | Style
General ¥ Band rendering
Render type | Singleband gray :]
| Transparency - 3 q
_— Gray band | Band 1 (Gray) Ry LEn) miny e vElhes
B Pyramids — . ™ Cumulatlve N
Color gradient | Black to white 2 cnunt s -@ m@ %
|-~ Histogram Min -32768
| | () Min / max
€] Metadata Max 32767 | Mean +/
O T [1o0 [z
Contrast [Stretch o MinMax :] standard deviation x
enhancement
Extent Accuracy
(¢) Full () Estimate (faster)
() Current () Actual (slower)
Load
¥ Color rendering
Blending mode [ Normal :]
Brightness ——— EI@ Contrast = = DE}
Saturation — — EI@ Grayscale | Off D
Hue || Colorize Strength o 100% -
¥ Resampling
Zoomed: in | Nearest neiahbour  *| out | Nearest neiahbour | Oversamolina 12.00 2|
| Restore Default Style | | Save As Default | | Load Style ... | | Save Style ... |
(Hein ) (v ) Cance | (O

“11H] 77k Mook & A4 8l Hrjglolet Roidzkar A @A Min o} Maz o AHE gogt
ob7te Atk 814 A2k @S ahs Meueh, I o4l ofmlxlo] UAIZ BA Gl A/ HThghS AL aHor
a7 @re7he? e, e o] /A tare Beit ol HES 4 ARY & et

o Load min / max values TFNA Min / Max &3 ABSHIA|L

. Load bﬂx_a E—1 }-/‘1/\]_2
Custom min / maz values 7t 187 DEM ] A7 gr52 WIoiA HA R =2 A EAHA Q.
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Layer Properties - srtm_41_19 | Style

¥ Band rendering

Render type | Singleband gray

ar

| Transparency

Load min/max values

Gray band | Band 1 (Gray) i)
i Pyramids . ( - e Cumulative
s Py Color gradient | Black to white ] 1O g @ - @ %
& Histogram Min 0
= | | (*) Min / max
€] Metadata Max 11699 | Mean +/
_ O S [1o0 [z
Contrast [ Stretch to MinMax O standard deviation x
enhancement
Extent Accuracy
(¢) Full () Estimate (faster)
() Current () Actual (slower)

¥ Color rendering

Blending mode [ Normal

Brightness =C)=
Saturation =C)=
Hue || Colorize

¥ Resampling

Strength

Grayscale | Off

Contrast =C)= D@

Load

.
-

Zoomed: in | Nearest neiahbour

+| out | Nearest neichbour

+| Oversamolina [2.00 |[]

| Restore Default Style

Save As Default

Load Style ...

Save Style ... |

| Help | | Apply |

. OK & 2254 o] 4L ofnlx|o] §5HIAL
oA PLEle] grEo] thAl @ W AR BEHE AL 2 4 A& Mo
52§98 e

e | [0

222
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s & o e, Bt 418 Wol A gertar

1, G o o A olef S olagon, o] E AR S B 5 2k Bk ke
2 g™ 7msH 4 .
e Layers list °|5 @A DEM & A ASHIA| &
¢ HEEIS ) ol o, 72 pex olote BASE WATI S S Al
Hq

e View — Toolbars — Raster & SASIA QS E1E SASSHIAI Q. QW o] Ao tha3}
ge ofelz5o] hehdt

e fie L f® p o @ @
o

o] A B gl Ao 7 A
of #-8gynt. A% 9l O‘L
e M—/\gl-oi

Y& A M WA, Local Histogram Stretch BE
o7} SIS NEHo2 /A 30 %
Local Cumulative Cut Stretch . ES ZEotH AA| olm|R|of] AA AR A, F]
%Lﬂi}ﬂw.

o AZO|A Y HA Stretch Histogram to Full Dataset HE-S SESEAHA L. do]gr} o]H}

ARRER L R N

o] Eujo] Y e BE AuANe. off AdoR FAWS ©, Ex AA dolo] Wl
ForERS UH ojm|z]¢] Al A A 7] =2 AW B = 9hA| T

=V‘.=

== A4
e

o]

0[& U
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8.2.3 In Conclusion

o] 7oA Arget AE2 FAE AEol et 7P 7124Q1 7sEdUHh QGIS A= EE HAE
ol gl dololg ARBESIAY, 015 ATEY oju Ao WiE W& thE AL B sk, he
oo Q2390 2 A 014\_141;".

T \EULE =2 T x»x8\8

SRTM dlo]gAle] &A= http://srtm.csi.cgiar.org/ YT

8.2.5 What’s Next?

o[Al HlelHE Atz £ES & A FoY, oA 8§ A A 24 5 ASA] LotE Sy
8.3 Lesson: A3 &4

2B 7F EA@o Sl @l el o Zo] olsfd
ET 29 (DEM) ©] o]H HojlA &

O=5d A 1A e g

o] Zojo] Hx;: A £AE o] &diA @l el o B2 AEE Sojui7].

8.3.1 v* Follow Along: =

of
N
J
H‘[
i
>

215 o879 Wof 9l DEM ©] Ao EVE HoF7|&= siA|qh, 7HE2 2 F4HoE HY £
AFULE AHENA a3t A gl BE 3D JEE EL ) ER & )
218S & o & 25| floll 29718 & ALY = dSUT S971EE Uit IHAE o] &5)A]
1¥8-& 3D A Hol= o|m| x| 2 At

DEM & ZdstE ™ QGIS o €AYE DEM (Terrain models) &4 TE AH&-slof gttt
o "lFolA Raster — Analysis — DEM (Terrain models) &5= S8 5HA L.
. ohst Fo] TR, Input file o DEM #o]ol1A) SHIsH Al 2.

e Oulput file & exercise_data/residential_development UJZEJZ]°] hillshade.tif =
AASHIA 2.

o & Mode ¥A°1A Hillshade & A¥5H== gtt.

e Load into canvas when finished GOl = ATEAE A ASHHA L.

. OhE SAS Do BHEE Py

. OK & 2984 971 BES AT,

o A7t gEFlths WAA] Fo] =H, WiAZ] O] OK & 2YA = oA,

o DEM (Terrain models) 3t 2] Close & 2254
oAl ok 3t 2ol hillshade = A #lo]o]7F A= A5 T

of>

|

N
oflh oflt
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£, T H =2 H2HEY oA M AHE e jle7te? 8 2 5 A
Qe o]z A ARGt ol &

=)
w
N
n
=3
<)
g
>
<)
S
®

Y7IEEE LHFolZ AHE

©
=]
SYIBEL W Sote] B4 A7k ] gt £-8% YRS AT 5
27 o] §I% AdnlA B SIS E A8 4 SlEUT o]@A stel

o o] oo MA™ Yl DEM °] A&l Pseudocolor HiRte 255 HASHAI L.
o DEM ¥} hillshade #0101 & A|2J7t = #o]o] & H|Z/stst Al 2.

o Layers list )X DEM & 2 & EH AN A hillshade Ho]o] RO R L7|AA L.
o hillshade &01919] Layer Properties & @il Transparency Ho® 7H4 EHEE
e
A5 L. Bt

AASHA A @
=20 .
o Global transparency = 50% = A%t

.
 Layer Properties 3} 2] OK & &

rlo
tol

S-S HA 2 Adyot.
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o Layers list °| A hillshade #1015 Zth Zth SFHA 71 Ao] WS A HAHA| Q.
SQ7IELE old Aog ARESH o APS
AT, hillshade #o]0]9] EHEE AT 5 EU spAT 28, SF7| 5L} Holdas 11
ofef o] M2 s AYUh ofulRo] vE & e oS Zrotof gt

A g7 A He AstE €& A mhAL.

4. g8 5 4 A%oAE A WS AssHUAe.  pew disel gojesl |
exercise_data/raster/SRTM/srtm_41_19.tif ) TH& EHLAHA| Q. ofgEo] HAH EH TI 5
ol-gsf AT o EAIE TFEstolr] HalAdUTh o] W& exercise_data/raster_analysis.qgs &
A5l L.

8.3.3 0 Follow Along: ZAT A4t

Aol el dobrwl £& A 7heE shbs Akt kel AUt oS Sof of EX|d H2

1 ©

A3 Atk g o, 1 AL ol Ak HRajof ¢ A
o] 24& st DEM (Terrain models) =7-2] Slope REE AHg-sfof gt
o OFAY =FE A 2.
o TF2t 2ol Mode 544l Slope & ARHSIHHA L.
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Input file (DEM raster) DEM [v| [ Select.

Output file ntial_development/siope | | Select...

[ Band

|| Compute edges
| | Use Zevenbergen&Thorne formula (instead of the Horn's one)

Maode [ Hillshade
Maode Options

Z factor (vertical exaggeration) |1.ﬂﬂ

Scale (ratio of vert. units to horiz.) [1.00

Azimuth of the light 315.0

Altitude of the light 45.0

w | | Creation Options

Praofile | Default

Mame

(¥ Load into canvas when finished
gdaldem hillshade _

lexercise_data

fraster/SRTM/srtrm_41_19.1if
{Users/georgeirwin/Desktop/sites/qgis/QGIS-

(Oese | [ OK |
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o XA HZE exercise_data/residential_development/slope.tif & AASHIA| Q.
e Load into canvas... A|TEAE A IS AL

. OK 2 2% o1 A7t Sasw WA L B, Close 2 22314 st B2 B0,
AR ol A H2EE ZERE AV

o Layers list oA A S|AEHE AESIAL, Stretch sttogmm to Full Dataset HES ZEI5HA Q. oA
AL WA WG A, e AL e G Jehhe a7} 2L IAEE 2 5 Y

N W= TEY. A O] A A Fo] Fittof| glenz dHElS
o

o A Q9] S AAYSIHH DEM (Terain models) =T-2] Aspect RES AHEOHIAlL
1

8.3.56 Follow Along: #HAE AAL7] AHE

HE B4 FojoA] wpzete g oy Heit AR BAE A HEelRAHA Q. Tofe] Huftrt
AF2 AES 4 o2 1A 14101] 22 g A Ao gttal sflgAlth \EEo A o] JRdel o] Al
Ag2 ¢4 5° mlgt Aol BE- A Ex|7} lojof & AdUnt. v FAPE 20wl B9, 2
A7t =2 g5y

ol 5] of 2= ﬂ“ ola] 74/\? £ F BT HAH FUT T9 ) o] F kA 2318 FAll
ot 2o d =E7 9 °1E*7ﬂ ol A& T 4 la7ta?

228 Chapter 8. Module: Z~H



QGIS Training Manual, 4] 2.2

71 98 Raster calculator 7} 7YX 11 915 Y Tt
e Raster > Raster calculator... & S84 o] EHE APSIAHA| L.

o aspect H|OJEJAIS A28l H YZof Q)= Raster bands F5 A aspect@] F5-S HEZHHAIA L.
ot Zof Ql+= Raster calculator expression B]AE hof] EbE ZA YUt

5E20° o|BR, 5ES ALt 23S Ay 11 3Fo] 270° o4, 90° o]stoiof gt
e Raster calculator expression o] tha BHA]-S A A L.
aspect@l <= 90 OR aspect@l >= 270

Qo]

o MEE 1t 2 E exercise_data/residential_development/ , IFY S aspect_north.tif 2

AASHHA L.
o Add result to project A|ZEAE A AP=A] SRJAGHIAI L.

« OK & 2934 #2E A4yt

006 Raster calculator
Raster bands Result layer

Output layer }rse_data.-'residential_development.'aspect_nmh | B
"aspect_north@1"

"slope@1" I Current layer extent ]

"DEM@1"
Xmn  esisizrsio ) Wax [osiers |0
Y min 16196103.34085 (3| Y max 6250206.99556 (1]
N O R— 0

Qutput format l GeoTIFF 2 ]
[V Add result to project

Operators

L+~ JL °= J( = J[ & J[ * J[ & J[ ( ]
EETES EEE, ST e ST EETTEn e
L < JL > JL = J[ = J[ > J[ ap J[ OR |
Raster calculator expression

aspect@1 <= 90 OR aspect@1 == 270

Expression valid | Cancel | [_OK%

i)
i)
rr
lu)
o
i)
My
ftlo
Py
1A
i
iu)
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oAl F & EWCY, DEM #olojol tiet F 7] Az 245 AdsE A
2 7 o5kl BE A e FElEAlt
o TS BT o BAE 5 ¢ olatel A eg PR A,
o« 11 AVMEES exercise_data/residential_development/ sR=lh= e O}EH, slope_lte2.tif 2
slope_lte5.tif TR &gt}

At gl

8.3.7 Follow Along: ZHAE &4 A} A3

o[A] ozt 22 DEM #lolole] Al 7HA] &4 A7 A ZFYT
o aspect_north : T%E HI AT
o slope_lte2: Z4A7F2° o|5tl 21§
o slope lte5: AT 5° o519 A|¥
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JEmE, A5 olsh p BES Wg A4, R AAE 2 olskl ABE Holel Futt. 12 Aol
Aol 2lg g Azt

o] 7|¥EE& WSsh= Ay H,
yetuch
e Raster bands =5, Operators B E W AFE20] 7| HES o] 8|4 th3 EAAS Raster calculator
expression B]~E o]l YSHIA L.

( aspect_north@l = 1 AND slope_lte5@1 = 1 ) OR slope_lte201 = 1

o
= pi,
e Raster calculator S THA] A9

o MEEC] HEE exercise_data/residential_development/ , TtU -2 all_conditions.tif 2
BEERRTY

e Raster calculator © = OK & S8t L. A= o33 5 YTt

8.3.8 Follow Along: #AF W3}

ore] olu] Ao 4 & 4 910l o] %A A 2 Aol5
0|0l e, 12t} o e ool Bao) Jrfx] 2mst gisUeh WS Ao UR 4
EASCIMAS. of G2 gl e EAEE AV

e Input file = all_conditions =, Output file = exercise_data/residential_development/
t2E 2] 9] all_conditions_sieve.tif TFU R AASIAIA Q.

o Threshold & Pizel connections & #t-& R%F 8 2 AT o3 E1E ASRSHIA L
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Input file

Output file

(v Threshald

[V Pixel connections [-5

all_conditions | ¥ |

| Select... |

nent/conditions_seive

[ Select... ]

B

g

Y
L

[V Load into canvas when finished

al_sieve.py -st 8 -8 -of GTiff all_conditions
?d oy EEs QAGIS-

Documentation/source/docsitraining_manual/exercise_da
ta/residential_development/conditions_seive

27 ga=EE o] A Fojojrt 2EE Adyt.

[ Close J H

S8 AHgst et 2L s 1o gyt

SPAIRE HlolHE K7 flof s|~E1s 3t

232
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____ﬁ

T WEL7ER? T 2 of Al ALE ol o] wEtgo]E o Gyt

o Layer Properties W2} 20| Metadata -5 AESHA wEtEo]EE HAmEAA| Q. W ofefiof Sl=
Properties T2 HAA Q.
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006 Layer Properties - all_conditions_seive
Metadata
R General
w Description
&y S
Title |
Transparency
[ —1
@ Pyramids Abstract
Histogram Ke 1 list | |
€)) Metadata | Format &)
w Attribution
Title | |
ud | |
w Metadatalr
Ud |
Type [ +| Format s
w Properties
Band 1
STATISTICS_MINIMUM=-2147483648
STATISTICS_MAXIMUM=1
STATISTICS_MEAN=-268924962.63441
STATISTICS_STDDEV=710768123.11607
[ Restore Default Style J [ Save As Default ] [ Load Style ... ] [ Save Style ... ]
) Ao el | (0K

ol faHE, FEHAY L HAEHe} nrHA R, 1 3 o FTS 7HAoF st=dl, B3] & 7aY
STATISTICS_MINIMUM %}— 7}z]jl_ 54t ]tﬂ o] 1%5 }oﬁiﬂi o] =7} nuugk gt 5}3/_ Qlti=
AL g S U St BEFEA gL A doty7t, o] null FEL 0 02 HHEA,
=9

o THA| Raster Calculator 5 AdYstil, thg ZAAS At

(all_conditions_sieve@l <= Q) =

of BPAL 7]E 0 S BF HASH: SAlY] 245 B 0 o= HAS AYyth 1 S 7
A9 I gA gyoh

o« AIEE9] ARE exercise_data/residential_development/ , oA HS
all_conditions_simple.tif & AXoIHAl L.

AEEL a7 24y
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8.3.9 In Conclusion

DEM o4 BE 99| B AUS FEsh YU MUSUL. olel: S9718E, AAE,
Aol BRHUL}. g ef2e] AL =
sz et

i

(o]
oo
=oé
2
o
iih}
i)
il
filo
nj

>,

8.3.10 What’s Next?

oAl AR F 7 A= & syt HH E42 gAHor Aeel AS HolFn, A
w42 HAH o Aedet Age Hogynh. olg< o8/ Addlor Aol dict HF 22 d&
o

927197 o] A0] 0 mE|A Aztsle Zele] 24 Y]
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QGIS Training Manual, 4] 2.2

236 Chapter 8. Module: Z~H



CHAPTER 9

Module: 49| ¢

o,

oAl o2 249 ' Y z] BhS v G U T HE el HAEE. o] REoA o222 o] £ 7HAE
g Agst=A vle AQUeh. 42 S22, AT 20 WA 2 AdUth

9.1 Lesson: ZAE - HE H2

Bt wE YA A2 Aeshs 2
o e e, of 5 49 dold] B 27t BHE Hoe b
GIS £A] slde] 2ol dolHaz @ He] g e
oE Lo BA2 Agsteln, o gold G4
SAEE v AgsEA,

o] Zole] Bam: |AE ATEL BAL AGlE o 29 4 9 WEH 2 BE6)]

mlo
offt
olt
)
—
wn
Bl
2
é"
it
>
L
I l>
xg
o
_VE
é
E
mlm
L
<
>
oo
ol
ol

9.1.1 % Follow Along: Raster to Vector T~"
o] REoAL AFERt raster_analysis.qgs WOlA AZgUT o] Wo] o] Aol ALMHH
all_conditions_simple.tif Tt@o] Zgx|o] Q1S AJYrtt,

o "lFolA Raster — Conversion — Polygonize (Raster to Vector) 5 S HIAl Q. T+ tha} &0l
= AdyYrch

o ThEF o] AAsHAL
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8.0 8 Polygonize (Raster to vector)

Input file (raster) lall_conditions_simple | = | | Select... |

Output file for polygons (shapefile) lbofsites,l'qgisfall_terrain.shp| | Select... |

¥ Field name |suitahle |

[ ] 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 |

HAE O] FHE A ot= Field name & suitable = W7o A L.

o shapefile = exercise_data/residential_development TUJZE|2] ©o}2l all_terrain.shp
mlw o 2 Agetes AgeHAe

oA A2E 9] BE S G Ut e wAS BATA, of el Bl WA AL He A, Tl
suitable Zro] 1 o) Bel 2SR & o Yokd A24etE UgThd o] dlojolo] AetA e MAT 5

Qi

9.1.2 &I Try Yourself

H]E) 240 gt mES oh FESIAA L.
+ suitable o] o] 1 €1 ZalTt P Qe A W] 7RI AASHAIA

o O] A I}YS exercise_data/residential _development/ 2 e g ofgf suitable_terrain. shp
nholn 02 A et AlA 2

7:131]. 3lo]

= = 1

9.1.3 &I Follow Along: Vector to Raster ™=
Zast AL otyAgh, oA AF3Y Wk HiEE He S dolre A
W= A suitable_terrain.shp W E mtd-& A2 HE|E STt

oA Raster — Conversion — Rasterize (Vector to Raster) & 234 T8 APt ok
& 23850 FAsHA A st Al L.
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8086 Rasterize (Vector to raster)
Input file {shapefile) 'suitable_terrain [*] | Select... |
Attribute field | suitable =
Qutput file for rasterized vectors (raster) rsites:’qgisp’raster_conversion | | Select... |

(1 Keep existing raster size and resolution
(®) Raster size in pixels

Width 837 8 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
Documentation fsourcefd_c:cs Jtraining_manual/exercise_data/raster/suitable_terrain

.shp fqgis/raster_conversion

| Help | | Close | [ oOK |

o Input file & all_terrain &2,

e OQutput file... & exercise_data/residential_development/raster_conversion.tif &,
o Width @ Height & 217 837 1} 661 2 AU tt.

: ajz1o] 27]= HMESEAE A fAEet FAdgYT, oA AT]E
A o o|u| 2] 9] wetd|o]E] ( Layer Properties ©l 9= Metadata §) & .

SeelA W e 14S AdgU
A EaElsh ge AAES vz AEES SRARANL. T fars 04
e = G OEE AT

9.1.4 In Conclusion

e e Gae AR Weshs 24 Fo dolee] 18 A5t glol 1 3842 WA 4 dHTh

9.1.5 What's Next?

oA Wl gAo=
skl st %xﬂ% 6H7§_6}

9.1. Lesson: Z|AFE - WE HE 239
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. &
9.2 Lesson: =49 A3}

AE BEAS HESE AuHES o] 8o HESH XY = AEs AT 5= 1A HUt.
o] elol B weishd g B4 ATE ol gl AP AL HEsh]

9.2.1 ‘ Try Yourself

A W (raster_analysis.qgs ) & AoHIAlL.

Layers list oA th= #lo]ol52 E/4d8lsHd Al L.
hillshade,

solution (J+= buildings_over__100)

HlolE Al F7F5H A 2.

Open the map in which you did the vector analysis earlier (analysis.qgs).

ol ZdP= w olm] ol =EH SQlojoF St= o] #lojojE |, suitable_terrain.shp

o UB gloJojr} Holz] S HL exercise_data/residential_development/ o2 g g oA 2
_Z'\_ 01 o 7 01]41:]-
MAR=2 A -

=S " e

Intersect T~ ( Vector — Geoprocessing Tools ) S A-83l14 suitable_terrain #0]oe} w}sh=
new_solution.shp 2= A HlE] glo]o] 5 AHAISIAA L.

oA sig ez ottt o] EXS AEET Hol= FololE RS ALYt

[sXsXs) QGIS - analysis.

DEBROROSKEL S BLL L6 0 G M ke B E =050 o RN

4./ BRRAexE B o= e s B

A e

B o™ s

'n : é E:; butldlnys_v:::_}oo

AEE:

n ™

@

Q

£%]

%

2

/
\\
\
TN erower | (I
448589,6235620 Scale [1:7,937 1+ [3/| @ Render £5G:32734 (@]

FA:  Intersect =77t obF A A4
H| 5= F dglofo] RE FYUTH CRS & Af
AHg-5t= A shapefile 2 A7 ojoF & S~ Q5T

/ UIM 348 2 A FE9str

240
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9.2.2 W Try Yourself 23} A7

new__solution #lololol] Q= AELS st ot HHHEAHAIL. new_solution #Ho]o]2] 4 E% @75]6]]/\1
ST Hol &= 3t o2, suitable terrain F|o]o]et H]WHRAHUA L. oH AE =
AEU7F? DA suitableterrain o]l wAFgc Al A RE AEo] Addstrie? of et
Bojaztq? oji AZo] HAgslzr] &rol HAU7?

Avt el

E =
I
i)
Jo o
rir o,

9.2.3 ¥ Try Yourself 4 7|4

>~

Aoheol TP DS Jhed AARE AehA the DBE B 5 AUtk mebA ol BAL R
g
_ s 4514 Pk o P
S At o A T HA ) 100 BalS Sololot Sk A8 N o Ee 1
olge] Mg B4 E1E AEAHAAL,

A3} sl

9.2.4 In Conclusion

oAl 4o AT TAe] G UL, o HAZ Aalor FAe] Tt (B4 Auprt SPshe
=2 He)) 24 oAg ANT = LU

9.2.5 What's Next?

2oz, oejie] £ uAl whAle ARz of ArkES AZSH P AYUh

W A4S AGHA oo B A0S vehh A B AL, the dolol5e Tg o}

o places (218 Hol7])

o hillshade

o solution (B new_ solution)
e roads

o aerial photos == DEM 7}<-4] slyt

ol 4L g2 s HEAA L. oimf & Jof mE AiEE At Adee Y2e H Y VE2 28,
ol HEsol Al Hiek o2 —Zr7q o|de dste Weol Sol7tof .

9.4 Lesson: E= A

<
ol

yS e
=

a

o] ZE Fofl QGIS & o]-&3 ¢ 2 Ay

T4z ©] 7= Linfiniti 2 S. Motala(‘gotZ2]7s-of= Aol & Hdget 7ledetu) 7F 2454t

GIS

9.3. A 2 241
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9.4.1 A A|A|

o2 Aol #Hdaet FHA 7% ﬁ%"]—“ii Aedol At MHAE Fotof gyt AolZ
HdgTtol Ao A ‘E”H‘— Melkbosstrand ©] ©%, Strand o MzeqUL}, ABSAJEC o Lol

Az el 838 et 7o) A e
o TES W HEO|A Ay
o 15% °llA 60% Atolo] Ao A Ay
o] 1200mm 5 FI5H= 2] So|A Ay
o QA AFROAA F A 250m o) Bl A Gofl A EAF YT
v o] 24 6000 nf o]4ololok gtk

928 Ao|x AR A Us|e] AUBAARA, ol BL ofeio] Yol 4 g Aphe S A2
Hget BAE oluslR it ol2Rl GIS 7148 ol &olA othg Rohijop 27 AGHIAL S

9.4.2 oo 7H8a

o] BAIE sfiZstd A& Held 7 TR FHE 110—‘1% e o & 5 Qe HolH (

exercise_data/more_analysis AZO|A S 5= YT & ARgdloF & AdYtt of=Eo] (o]
=A7F Al ]L) Ao mehgof Al Q1A Jé 7§~°r, Alo] ek 110—314 obf Holut AEsi: Huyth o]

A9 g2 v 22 dAE 2 Adyh
« DEM = 24814 482 AAHeE 71, 555 |5t e v 2l

o =2
o ST WAEE BANA STE B 7
7

o SpHO F-psho] Sl “CRS status” MES ZESHALL. tist o] = CRS Hol A= Coor-
dinate reference systems of the world BfA7F B ot

o O] B}AOA Projected Coordinate Systems — Universal Transverse Mercator (UTM) & ZEO A 2.
. WGS 84 / UTM zone 335 (EPSG FE 32733) 58 He5IAA Q.
« OK & ZE35I4A1 2. o]A o] yTM3ss HEAE AH-&5HA HEUh

* %E}oﬂﬁ Save Project As W1E-& Z=lStAY, WFollA File — Save Project As... 5= A5 A
U‘E% 1-1 Z}é]./k] }\] 9.

« ©]2]5] AFEo] Rasterprac o|2Hs tlelE el S AT ke, WS T lele el AasH AL
ofelio] AT BE dofolk of tielHele] A4atA Fuich
9.4.4 Hof tloly & 7]

HlolE S Aefsteim W AH o] W dolo] (22, LA T, 445, DEM) & REoF gt
Wl o] 79

o Add Vector Layer W ES ZE5tAU, Hl4FolA Layer — Add Vector Layer... 352 AERHTIAIA| L.
o Y5t Aol TR, File ] o HES HelshE S SHIA S

e Browse HIE-& ZEoI4A] 2.

o U3} Ho] =W exercise_data/more_analysis/streets HHE 5 A L.
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o Street Names UTM33S.shp TtAS AESIHA Q.

o Open &

~
re
2
|o
f
o
rg
lo
rio
I
=
30,
rr
£
e
rO
h
=)

<

Q

@

%
=

9»11% EH%]_ Eﬂo](ﬂ% QREX —;’-Q‘é}g,qgﬂ
S, 92 A Enter 712 F2AAQ.

o]
o WE F7F HAE THEYT ot o|foll= Zoning HEEEY] A= Gener-

>

S ele] A

e Add Raster Layer 152 28 5tAY, "WlFolAl Layer — Add Raster Layer... @52 Ao A L.

. 2Ae el Fo AEF 03, Open & ABGHIA L.

o 7 d2E otdof disf o] WS wrEgUt. At mUAE DEM/reproject/DEM I} Rain-
fall/reprojected /rainfall.tif YUTE.

. 75 A AE 0] WS Rainfall (R 2AE qEAR) 2 BATG. AL
S Az o el AYU. AAsA nHA L. o) F AoA 2% A

. WL AFSUA L.

glofofof] @31 HHE Atz Hed #ojofo] HEa HMAsfof .

o

9.4.5 HE] fo]o]o] AlE WA

o Layers list 9|4 Streets #|o]o]E LEZ SHTHIAL.
o ZAEIAE U|FollA Properties ¥ A

o ot o] =W Style WS AT
o Streets g|o]o1o] AA| M-S HolF= AN Aol Change HES 28 SHIAI L.
o EE A s GOIA A S S AL,

« OK = SEsHHALL.

o TFA] Layer Properties 42 OK S 235 Al
o Zoning #lo]ofoll tioli Ak vl S whet 2 -gE AAt-S AEstAl L.

O e

fo
n
3

=
o
2
lo
_l>~
o
s
g
oM,
it
i
o

9.4.6 A¥E Folojo AlE HA

A2 glololo] 22 2w thEyHh
e Rainfall A2 2] Layer Properties tH3t & @Yt
o Style = AHSHIAI Q. WE] glojo] § AE die} b= mle tEv= Ae o & A5
o Use standard deviation B2 AE=2] ZRIsHIA L.

o I ol e Y92E #O| gh2 2.00 22 HASHIA 2. (7124 0.00 22 AAH & HYH)
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o Contrast enhancement 2= A& otgflo] = Current EETHE B2 9] ZtS Stretch to MinMaz =
73 o}
« OK & 31“4’6}*‘ ]2. “Rainfall” Sj2E7} Bl 7k HAlo] A2 of2 817] 1S 2 4 9n &

« DEM EHﬁHHE of WS WHESHUAIL.  ofh FXHSto] Zol= EE WAE 4.00 o&
Mx%o]./u,qg

9.4.7 FoJo] &£A WA

o Layers list oA, ool &2 ol Y2 S8 & T 1A W Ao BREEE A5 HASIHA L.
o QGIS Al4F WA HL Layers list oFoll Control rendering order H|ABFA7F 1S ALYt}
A= A=A FRIstHAI L
oA BE HolHE E2tA AR Aoy, B4 AR 4= U Aol 227 &Y ot
Hol AlY E5Uth 184 obH o2 H] ARSSIA = ¢h& A9 9] ES A4St dl HFE Y AL 8=
slulakA kot Buch

9.4.8 <&

A2

o 79 3]

o o]2 8 o] Wof #E #|o]o] admin_boundaries/Western_Cape_ UTM33S.shp = =22 4A] Q.

e HALS Districts 2 HASHYA| L.

o Layers list °| 4| Districts 0|01 & LEZ

. AEAE WRAA Query... BB As}
%— a

o
oA The TS Hests 7122 wEelnz)
e Bellville

LU

Qg
AlQ. Query Builder T3} #o] e Ut
4

ol

i

&

e Cape

e Goodwood

e Kuils River

e Mitchells Plain
e Simons Town

e Wynberg

o Fields B3ENX NAME 2 =S gEZZSIHA Q. ofiZo 1= SQL where clause B]1A~E ol
e A9y

. = ¥ES 2esi SQL Felo] = R} FAHUT

o (FA H10] Q%) Values 22 ofdf Q= Al MES 2L, TA] T Values BE0] Aejst =
( NAME Q)QQ—iﬂHﬂﬂmqq

Values 5004 Bellville 35 Ha2 A2, o] sRb7RA| 2 sQL # 2ol Syt
skt ol o] F9& AEsted, & A4t or & AHgsoF duth

o OR HES 354 SQL Azl F715HdA 2

o ST HISRE S AA, e W8S 71E Aol S AL

"NAME_2" = 'Cape'

ml

. THA OR QAL 2715 ThE, AT o R 7 B2 AeR FeHIALL.
. 3% A e} golok gt
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"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'

OK & ZEsHYA Q. ol A W o] &e] BFo] 9 TS Hol Pyt

9.4.9 | AE 227

oAl T A H= AFReY, HAHE o] Ao %HH AE & AFUH-

DEM, Rainfall ¥ Districts #|0]o]qF Ho| & SRISHIA| Q.
Districts 7} Ho]|Z=& Wl £]of ¢x|sfjoF gt
WA Raster — Extraction — Clipper F5-2 ABS)A 22]7] g5} S oJHA Q.
Input file (raster) EFTHE EZA DEM #|o]olE A=Al L
Select... B1ES ZH3IA Output file BAE Zhof| A2E0] A2 E X AHIAHA Q.
AH&210] Rasterprac T E 2|5 ZFolr Al Al @

TAdES JHstAl L.

whel g 4 sHA

v

L. No data value AT A= A A okZ
Aokl 2t e HES A9 PR SRIsiA Extent 227
W2 Qhe] A odg 2 & EALHA FAEE Bt
Load into canvas when finished A ZEAE A It
OK 5 2= 2.
Q2)7] 2rddo] ghm s &, Clipper 3t A= B2 vbAL L. (L2 ofn] 2|7t @ 2]7] 295 oA
Hyrtt)
Input file (raster) E&TH: H5=] & Rainfall HAEHE AEsty 4 tdygs o274
AT o},

2 FAEL IR FHAL. ofgio] o] dAof AAgt e8)7] A9r A=A apdAlL
REAS Iz EA 0 t

l|

¢

o rm

9.4.10 W Ag

Layers list 9|5 Q2 Rainfall @ DEM o]l A|AT YL
S Golol5S 2 2& T T2 Remove & AESHAIAI Q.

ALY A AAeNA HolElS AAskE Ao ohlel, AHgA Wl T HloleE M
LD

Streets #olole] g WS eI,
— Labeling 1 E& 295}
— Label this layer with A ZHAE SJAISII AL
- OK & 29sHAl 2.

THA] BLE Streets 5 HO| =5 SHIA L
— Layers list oA s Hlo]o]E @22 Z&3hr},
— Query & A=Y

T
>
o

9.4.
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o Query IS} o] YetUH, Clear HES 293 12 0K & E Yt
o HolHE 28& et 7 gAAl L. oA BE E27F HA gy

o HAH AES oA HASHIA L. (HAH dolold] dE WA X
o WL AASIAA Q.

« OA Layers list 9| #olo] @l Q= AZUAE HANA W ool Mol A T &
Qg ol st W o el AP 4 glof AZhe Aokt 4 LT

=
2971852 A, 1 B4 g5 A Y S 191 ALgHo} T

QCIS 1.8 #8 7|24 08 o] Hejaols
QUvITh. AFgAE AR AT S QR

o HFoA Plugins — Manage Plugins... @52 ZEHIA L.
e Raster Terrain Analysis plugin Gl = A =28t

« OK & 295/ Q.
OA| Raster — Terrain analysis W 5= Foll o] TH A AHES 4= A5UT
é o

7He 29 200] ARgAR AlLE o] 3]
JE4 ZAR 2AFcHA & A, A Ea2 st L.

I>
N
2h
W
i}
i
I‘ll‘
i
rO
SL
itad
>
lo

i
Al
W

9.4.12 ZJ715E B4
o Layers list oA DEM |o]o17} @3t =2] (A& ol 284 ZH=E stolgfolExf 3l=X])
SA5HAIA 2
o W5 A Raster — Terrain analysis — Hillshade F5-2 2|4 Hillshade THS}t %
o AFEE FololE et AHEN A=E AP FH hillshade 2HAL FE AU
o Add result to project A|AAE A AP=A] RIS A L
« OK & ZEsHiA L.
o A7t 2 H7HA g2 Al L
Layers list | A} hillshade #0017} 7 15U
o Layers list O Q= hillshade H|0]]E 22 SN A Properties 3} -2 o] HA L.,
o Transparency ¥= 223 thx FY T Seto|HE 80% = AHFYrh
o gt Fe] oK & S9%Y
« 2% DEM 9ol AA7 et S P71 5] s SRls|HAHAIL.

mlo
£
iRl
>,
o

9.4.13 FAtE

o Slope 4 F3& A¥sta, 49 glo]ojE ©¥ DEM 2 & AHsHAl Q.
o AMEES P Adet dy 4D HRE A A5
o Add result to project A|ZA8AE A Y =2 &
. OK & 2354 2.

A= olulAsk AElo] Wl Z7bElgdgieh. s o 94 M AZFolza. 1 g Az
HelH, BTt ol AEE WATHIALS.
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. (VA oG dolole] ALAE ulirE Fa) Ao]olo] Properties e S o412
o Style H= SHFFHA L.

o (Color map EFTH= "7} Grayscale ©12FH Pseudocolor 2 W75 Al 2.

o Use standard deviation 2tt] 2 HE-S A =2] S2lotA] A L.

o BAE AN ot SAT FHLS ALGSIAR, 2] h3t oA Aspect S HEBHAIALS

9.4.15 | AE AHFS}

o WA Raster — Raster calculator FEHS S HHA L.
o AEE do]o]E ftt HEE AMEAFC] Rasterprac THE & A A sHHAI
o Add result to project A/ZEAE A A=A SRISHIA] L.

20 Q= Raster bands ZZO A AR Layers list o] 1= RE FAH HololE & & UL
/\]—37\]-_,] 7:1/\]-1-7—_ oo WA o] slope 1 A%, ZZ0| slope@1 O]E]'_Tl Lerd A 011/]\:]'
AAHE 15 © o4 60 © Atololok STk, whebAl 15 © nlgelL g0 © E7F AoS Aelajol e

. QlEisfol el S 5% % 9 HES ool e ZALE FHHIAL.

A= 1 At | =

((slope@l < 15) OR (slope@l > 60)) =

o Output layer Tl 243 F= 3 A2 AAsHHAL.

=
oAl TLY Yo E AT F (% 1 45 ° oA 135 © Abo]) & HoAAL.
A

[ ]
J
>
of
me
e
ok
rE
lo
il
[0
o,
p=A
rlo
ol
s
N
N
o
5
PN
i)
file
p
lo
2
>
lo
L
o
=t
ral
1>
filo
B
ox
ol
el
hi2as
>
lo

(rainfall@l < 1200) =

BE dojol& AR, ol Al (dlololSo] Bol Ath FIHALkH) B Aol 88 AL FES 2 4
91 ALY} 1A BFE A (1 7o, % BT AR) AAH HolHE A2 Bk o 2H e
ARE Aok ek

9.4.16 AHF3td Fofojo Aed A

glo]o] o] Properties t2Fell = Style e AT
e Load min / maz values from band 2= A5 ot Q= Actual (slower) 2HH 2 WE& AE5HH A 2.
e Load HHEL ZE5HAA| 2.

OAl Custom min / maz values T0] 0 It 1 2 LA AJYc}. (obd ¢, AFHEA7L Hlo|HE AH 31
o A5 k= vyt oA A3 2G-S SfoF @yt

o Contrast enhancement 2= A& ot2fjoll A= Current EFtHe 552 Stretch to MinMaz 2

At
« OK & Z3tiAlL.

o AHEShE A AHaE e el o TS 27 W ke, WEA] 2SS AgHAl 2!
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Sht e 712 A A|SelA] 250m ©]4F Fojzl Z|ejolofof gtk AU, we] X% AA A
250m O] QP%o] Gl 2]} AATHA o] &7 AFFS WAL AUk webd, WA LE Be] 4oL
Zhofof g,

~
)
<
a
b
&
2
0,
rr
[l
il
i)
o,
9
It
o
N
>
>
o

2ot o, Query Wit A= E9s4th

. E’r~%ﬂla At A L.

"Gen_Zoning" = 'Rural’

2 WS A REZTHA o] THA|OA Streets 7] 2 Al A& FESHIALL.
o 24 &= Al Query S 2 BoAA L.

o
Zoning #e]ololA &5 Ee o] K AdYrt. o]
« Zoning #lo]o1E LEZ 24
. Zoning DIEE 6] A} Holo]
o AEE THUYE rural.shp 02 2 F .
. 0K 2 23PN 0.
.« el o] FololS F7ITHAALL.
o WFoAA Vector — Geoprocessing Tools — Dissolve 5 S SIAIA Q.
o A HE Aol R pryral o]} E HEHSIIL, Use only selected features A TEFAE SPAISHI A L.
o Dissolve field ©}2ll, — Dissolve all — = AERHTAIA] Q.
o Zoning Y E || A Flo]o S A Al 2
. OK & 28Ut A Flo]o]E TOC(“Table of Contents”, Layers list 5 2u]) o F7}5}7]
Pohoip B ohst Fol ebd A
o Yes & ZESIHAIL.
e Dissolve Y3} ZS F oA Q.
o rural W Zoning d0]0]E A ASIIA| L
. L AN,
o[A] we| Y HAANA FZC R 250m 74| S] A HS ALfsfof . T TAlNA AEE =9
& AgshH Huyo.

AL A #lojo] Thal . Agsior gt

9.4.18 29| ¥ YA

o Ul5FANA] Vector — Geoprocessing Tools — Buffer(s) @&5-& 2804 Al L.

o TS} o] =i, Qle ME Ho]oJ 2 rural dissolve o]l AU TY. (Use only selected features
A2 Aok gk

e Buffer distance H1'5-Z A8t thx Fo] HlAE o] -250 2 YHHHAI L. &4 32 o] HH7}
W5 B ek 22 omdyr

e Dissolve buffer results A| U5 A SHHA Q.

o THE W8] WY mpd3 FAR HElE ol AHEE wdS AEttEE AASHIAIL.

=t

o AEE TYY S rural_buffer.shp = AF Y
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o rural dissolve Eﬂ

o ML ZHASHAAQ.

W] LA 7|E Al HAE L} A FLT A 2FQlel A7 E, dljF Hlo]olk g AE]Sefof .
Ju AHES B4 AU ol S8 71 H ZF AHES] A 7|7 Hgofok . whabA e AE S}
2 Aol WElE Al i AE et 22 3712 Qefjof Ut HEH= WEET o 4 9loua AEe}
%%lgi 3719] H9] (bounding box) &2 A dsfioF gt Th

9.4.19 ¢ Heg A

o WFolA Layer —> New —> New Shapefile Layer... &5-& S HIA L.

o Type A5 o}l Polygon HES AEoHHA|

« Specify CRS S 233 th-2, ZBAS WS 84 / UTM zone 335 : EPSG:32733 2.2 AA5I4]A| 2
« OK 5 SE5HAIL.

e New Vector Layer TSt 2] OK T S5 A| Q.

+ Zoning EIAEIZol M\ AT,

o AEE U S bbox.shp & A YA L.

o Al bboz #o]o] Bl AL S AE Thed ShHE ALt B Elo]oE RIS L.

o Layers list 914 bboz Fo]0]7} slo]eto] ER|Ql=2] ElstA] A L

o el A View > Toolbars - 22 W2, Digitizing ©] A9 = g7 SlohAle. J2id A
L Afelglo] 12171 Bt ofol2o] Bel AUk BER Toggle cditing SEAVI,

o Toggle editing M2 2864 ¥ EE 2 Syt 129 HE Fojojg AT 5 syt

=
o Toggle edz’tz’ng ‘2‘1 2o = Add feature HES SESIHAI L. ASHIE Hof 50 IS =
AHYTt o] A QVE]'E% 2ol A Digitizing EvF] &0 &= HEES Holk & Yt}

« Add feature E%La 2T v, A FAES SEstAe. S YRS 2] fI6)
ohx e Eddlof & S& gt o] BEOA We 01 st ok S M Eo ok
= ¥S 29 & S astd gy

o Yl WAo]z} mpz|uf LRIE A @ X S oA mAE It A L.
o shape ID & 913t 919l =2 YHSHIA L.

« OK £ 2%sHiA Q.

o Save edits HES Z&gch

o Toggle editing 1 E-S S84 HY ZYS SRt L.

o WS AHSHIALL.

oA HHE ALY, olE AMESlA o] Hm FlofolE e 5 syt

l|
l

9.4.20 H ¥ Fojo] 227

o rural_buffer H°]17} bboxr Yol L= SF T},

o]
o WFOlA Vector > Geoprocessing Tools > Clip T
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o st Aol el A2l el aojotol rural buffer S, 22171 dlololo] thor T ARTIT. FE B
Use only selected features A|ZBFAE sjA|sfjof gt

o AEE dE Zoning HHE 2o AUt

O
o Al MEHE Hws] HEA A9 A5 A EAA L.
o bbox B rural_buffer Fo1o1E AAY v, AHEA WE AFEH.

oA LE S FHVF ERE U

9.4.21 ¥g g#lojo] ZAE S}
o glito] AT A A TA 715 AAoliof Futt. whebA HA] 7]E HAH o] A A7]5 gotof
e

o 7|E Al A Y| o AY FEbA Properties tS S o] HA L

o Metadata S AEHTHIAI Q.

o HEttolE H o] 29 Dimensions 2= Al oFf = x ¢ v 3L 7oA L.

o Properties I3} FS 2 OAA Q.

o WFo A Raster — Conversion — Rasterize 35S Z5HIA| L. A YslA] &= Hlo|gAlo]t+=
A7k EAE mEUC RASkT e HA AK] S FOAAS,

o U ol R rural clipped S B A 2.

o AEE TYE Zoning Tl E o] AAstE S AT

o AEE TIPS rural_raster.tif 2 AF T h

o New size A8t AS AA5t0, B 7]d6]E x 9 v 72 AHFFHEA L.
o Load into canvas... A|AEAE A ASHH A L.

H
. A9E WeolS HolFE gk 3 dof 9

Qi A ool 2L 2SN 2. PelElo] Gl HAE
T BRo| FuL AT F burn 1 0]k PP, oA P HAEE S]] ) E HES
A 2Bz g ME L Austs G2 1 olebs Al gog gy (olnl A9 LA el

AgAow o ghol Ut

o AU $kR A A 2B AR Bl F7bE AUt
o A 2B} 88 A AY B AUk HAEHE AUFHYS GAY BEE AAL WA
S gl

. WS ATHYA 2.
oAl BE 4 714 s1E0] 27t AEAY A2HR EHHYODE, BE J1ES UEslE Aolg ne
AT e Aol e et A bl AL ded HG, 15 1918 A2 A1 W
0] L 1 01w 1 2L SASHAT, H] F2E he] shtehs o 3o W A9 ATHOR o o
AUtk olel WAoo, AR AL Aduhe e dukgo] oA Hudk

9.4.22 ~AH At

o W7o X Raster — Raster calculator 52 SETHIA L.
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ohe HAAS AAAAL. (lelEo] 4T B wet At Hololy

[Rural raster] * [Reclassified aspect] * [Reclassified slope] *
[Reclassified rainfall]

fio

ol g3H4IA2.)

MEES Rasterprac QA E o Aot s AA Yt
AEE U2 cross_product.tif & XA TH
Add result to project H|ABFAE A A PER] RIS A L.
OK & aa] ]-/‘]/\]i
g AaE|o] AES HASHIA L. ol Al H2El}
= 7]%% LES }# e Zﬂtﬂi BES AJYTH

o] 6000m~2 & Z1}5} elsor shych 18y WS AstslA|

2 = Aojgre 4
ok AL wE eoolol e FHsalr] uhel, hAES i shlol gt

9.4.23 @A H #HES}

5ol A Raster — Conversion — Polygonize 52 225 A L.
cross_product HAEE AEGHIA Q.

AMEEO] A2 E Rasterprac 2 & AASIAAI L
1A Y-S candidate_areas.shp = A|ASIHA] L.
Load into canvas when finished A ZEAE A AP =2] St
OK & 24954 L.
A&7t ﬂiﬂ‘ﬂ 3t Fe FOHAL.

BB mE doo] MEstEdon R, 1 S e G Aesof ghc,

M HE Q] Query HE} & AL
o2 =S st Al e

"DN" = 1

OK & 22544 2.

A7t A2H T candidate _areas FWES AANA AR A WEl AL BAGHIAL. (
ZHe 7HA= gdu HolA "Hurth) o2 95 s glojol 922 A Save as... 7%
A& AL L.

otd-S Rasterprac T E F o] A S %
1t Y-S candidate_areas_only.shp & A%
e AgstA L.

[N

o

&

9.4.24 7} Z2]Lo] A ALt

A A dolo]E @ B SN AUAE TS oJ4IAS

Open attribute table & BT},

Hlo] & ot &l 9= Toggle editing mode FES S8 otAY, Ctrl+E 7|8 FEAA L.

go]E o}#jZof 9= Open field calculator H1ELS ZE5FAL Ctrl+l ]g a9,
mo

Mz vebhd st Z9) New field A% off], F=
7(4/\ ol® Zo]= 10 o]ojof gt}

In Field calculator expresion, type:

9.4.
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$area
o| A st & Al4H717F HE #lo]of o] 7t FT|i o] AAZ ANEA (area Bh=) A A Geoll AL
= AeA Hyoh
« OK £ 285t e,
e Do the same thing for another new field called id. In Field calculator expresion, type:
$id
o|gA| st ZF Zejtof A FA 0] {7t ID & FofstA Yo
[e]
°

=
e Toggle editing mode S THA] S85t1, A% o] RS EolE 79 WY W& AA5HIA L

M)

0.4.25 Fol7l W] oo A
o]zﬂ HAL o]—yﬂ =] o ]4’
o FAYE (FaotZo]) ZANA 6000m~2 Bt W2 Z2]2vhS Aeist Al e, A oheat 24yt
"area" > 6000
ZaZ AL solution.shp 2= FH ] A W] Holo]= A A L.

52 Agou, A8 FlA 71 7he & HeF e,

e

-

oAl slie

of i
i

9.4.26 AH8AF FH HAEto|= 2]

o O FAS W oz A HE #lo]o]E Aoy, olHell= Type ol Point & A=yt

. @olo]7} HBHE CRS B AHgSHEA] SHelotAl Al !

o A FHo]o]] HWA-S house.shp 2 A AT}

« Al Elolo] BEE mEsHYAIL.

: (*H dojole MEF 0-g) BY HER Sojzhc

. EEHS 7Z20R A8AY FH EX A% 2747 Y £ FAES FYFAA Q. A8
42 3] 519 G Aol [ o] el 417 gprha
w28 ket o) 918 Tt

e shape ID &

« OK & 235X

o WY W Aol iy R=E JUTh

o WS AFSHAAIL.

A8 HelA A ke Belng Rated, A 9 B 34 (FHol 59) & Bolol

e

jz
e
o
PO 1o
o]
P
D)
i
(]
1%
olt
o,
>
>,
to

ANA Vector — Geometry Tools — Polygon centroids F=< S SIIA Q.
ol &2 solution.shp & BASIHA| L.

©] 2 & Rasterprac 22 AAS}IHA L.

ot o] A& solution_centroids.shp & AXSIIAI L.

. OK B 2YaA AIEE TOC( Layers list ) o 2748 T4, ot B Barulet
o A ololE dolo] <A W 912 SATHA B S e FE
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0.4.28 AH87 FEOIA A1 APhe F4 A

ANA Vector — Analysis Tools — Distance matriz ¥== STt

o= AFEALY] A T2 F 3 H|o|oE solution centroids 2 AR soF Ut F glo]o]
SHID P52 id FES AHEsfioF Y.

L48E linear 2 AA|OF St}

=]
=
=2 42 ¥ s A4l L.

H
o HAE HAV| R (Bx A2DYEANER) 4SS TdS FojHAA L. ofd
Distance 2F QA= ] A=A AHEAA 2. FL A7t sht o] Fd & AF U
]

g Al L.

A Ao Het HF siEge= I
ol

A A& Al of2Eo] AdEet (& et
=9715E Fololg EZAZIHAL. E oo A2 28 M e di" 99 (§) o EEk
ZFA A Gt A2 Z 9] AitE WS Adste d A= AR A% H3Y dEEs wEAAL.

9.4. Lesson: H= oA 253



QGIS Training Manual, 4] 2.2

254 Chapter 9. Module: £49] ¢+4



CHAPTER 10

Module: Z2{1¢l

2902912 o] §3HH QGIS 7 ABoHE Z15 ST 5 AUt o] BEAL Sel1ele Bstetn
Fgott WS e A

10.1 Lesson: =719 Ax] W ]

Z19S AFRS7] AZetEE Ze]T19S theRE, AR, EASstE BHS ook Ut} ol
L5NA Plugin Installer €+ Plugin Manager 2] AHEH-S vl YR A5

o] ZFele] £k QGIS 9 E8 19 A|AFE ofsfstal A1

10.1.1 0 Follow Along: =271%1 ¥

5ol A Plugins — Manage and Install Plugins &= 22 3NA] Plugin Manager & 9HA| 2
e} o] W, th-3 A H Processing 2171902 ot AA| Q.

86086 Plugins | All (178)

Search

 Ordnance Survey Translator /
OSM place search @ This plugin is experimental
» OSMEditorRemoteControl
osmSearch Processing
PDOK BAG Geocoder
PDOK services plugin Spatial data processing framework for QGIS
" pgRoutinglayer
Photo2Shape
Pin Point

¥ Installed

73 Not installed

# Settings

k-

6 rating votel(s)
10027 dewnloads

Plain Geometry Editor Category: Analysis

ElGqin]BAi sy More info: homepage tracker code repository
o Plugin Reloader
™ ﬁ Point sampling tool . Author: Victor Olaya

¥R NP

¥ Polnts20ne Installed version: 2.0-20131120 (in
#. PointsToPaths /Users/george/.qgis2/python/plugins/processing)
o PostGIS Topology Editor Available version: 2.0-20131120 (in QCIS Official Plugin Repository)
. Postgres 91 plus Auditor
& %% Processing
3 Processing LWGEOM Provider
ProcessingPermaclim provider
_ Profile tool
PS Time Series Viewer
QChainage
QConsolidate
QGIS Cloud Plugin

| Help | | Close |

OO 0 Y

Upgrade all | Uninstall plugin ||  Reinstall plugin |

!

o o] IR AOf A|TEAE A AT T, SHAISA HBAdets A 2.
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Close & &

Ry
cheket Az

gyt
£ B, o|A Processing w7} /\]-a]-zﬂq._t_

o=

At-gsted 24955

Close & &

AgT 4 gk

AU},

= l&Uth 28Uzt o] M7k A PY
% ]

=ol& Processing 22171319 Yol

e 5p7] fEdyt.

Plugin Manager S TA] 1A Processing =2 12]
SEVRTY

Processing ™7k B4 HERE

=

Qo] AAAE AN AR TS

10.1.2 0 Follow Along: Al &2]7121 AX]

/q-_Q_x]J]- Sk 9,]- / l:l

« Al =7 :1_01—3:
AT A -

7o) oot g

E ] Installed

E}- Not installed

# Settings

Ty

Lab)

PEERED

Plugin Manager ™S}t
Zej70150] BEo] ey

H=0

o M B

AL @A AT B TAE U,

Zoll A Not Installed S8 MESHAA L.
AQdUrct. o] B2 xpgato] 7|E AAH

Plugjng | Not ir}s'ga\led {154}

Search |

o S O I O g O O O D O D O O O N O

© Accuracy Assessment
" Affine Transformations

Azimuth and Distance Plugin

* Buffer by Percentage
- cadastre

* Cadinput

* CadTools

Color Ramp Manager

» Contour plugin
* Contrast homogenizer

Copy_Coords

Crayfish

Cxf_in

Data-Driven Input Mask

" Datasource Importer

* Diagram Legend Plugin
- Digitizing Tools

- DirectionalSlope

* Dockable MirrorMap

EasyCustomLabeling

" ELECTRE-TRI

© Elevation

- Expressions Plus
-~ FlowMapper

Not installed plugins

Here you see the list of all plugins available in the repositories, but which
are not yet installed.

Click on the name to see details.
You can change the sorting via the context menu (right click).

A plugin can be downloaded and installed by clicking on it's name, and then
click the "Install plugin' button.

. o] 2279 B2o]A

. FlowPathDown_BB Upgrade all Uninstall plugin Reinstall plugin
| Help | | Close |
3T [e] = al = s S
7 £S5 AEstd ¥ ARE & 4 sy

256
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Plugins | Not installed (154)

Search

» Accuracy Assessment
© Affine Transformations contour plug in
Azimuth and Distance Plugin
_ Buffer by Percentage Generate contour lines (isolines) and/or filled contours
" cadastre a set of data points. Requires python modules numpy,
Cadinput matplotlib, and shapely.

CadTools

_ Color Ramp Manager 10 rating votas)
Lonre )
- Contrast homogenizer More info: homepage tracker

Copy_Coords
Crayfish Author: Chris Crook, Lionel Roubeyrie
Cxf_in I
Data-Driven Input Mask
Datasource Impaorter
Diagram Legend Plugin
Digitizing Tools

- DirectionalSlope
Dockable MirrorMap
EasyCustomLabeling
ELECTRE-TRI

Elevation

Expressions Plus

- FlowMapper

- FlowPathDown_BB
| Help | | Close |

FEY Installed

L

i}; Not installed

# Settings

Y

Available version: 1.0.4 (in QGIS Official Plugin Repaository)

Upgrade all | Install plugin |

O 3 3 O O 00 3 0 O OF 0 0 O 6 O 00

o 2919 BHE g ot A= Install Plugin ¥ < S2std &210& A3 4 54yt

10.1.3 & Follow Along: 57} Z217191 &4 A4

AEAZE AN 4 ol B 1AL ABATE AHSSHES AT B2 A4 of wheh Fep
QGIS £ 1912 22kl A Ao A= gy 7|2 A
= 34 22T AT 4 Qlrhs SYYth 34 E8acle
A3 HAES A, 7122 22 QGIS f i@ﬂ 7]ty
SHAE 712 2279l 9o thkt 2 IUES AR 4 davth WA F7F A%as AAsof

Fuick. ol gaiAL,

10.1. Lesson: =3 1¢] AX]
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8606 Plugins | Not installed (154)

s All

5]
E '] Installed

7% Notinstalled w» [ Show also experimental plugins

=

; Note: Exgerimental plugins are se. These plugins are in early s . and should be considered ar proat of
" Settings Pty it = e T o et o e e

w | | Show also deprecated plugins

Depracated plugins are generally unsuitable for production use. These plugins are unmaintsined, and should be considered ‘bsolste” tooks. OGIS does not recammend
mmmw;gumwmumﬂnmmgmmmm el

Plugin repositories

Status Name URL
connected QCIS Official Plugin Repository http://plugins.qggis.org/plugins/plugins.xmi?qgis=2.1

Reload all repositories Add... Edit... Delete
Help Close |

. Add S 2NN A AF4E ok 27T

. AF§AP} A%slr] Yok A A4e] AT URL & Aok, Enabled A2 825 AAFEA
sRIsHIA 2
1 N : F— __ Repository details
Name |Bnund|ess |
URL |hrtp:Hqgi5.hnundlessgen.com!plugins.xml I

Parameters 7qgis=2.0

Enabled (]

[ Cancel J M
T ———

. o)A AR F1Q) AL B A B2 AFA7 F7hd R

mlo
8

-
%0,
jil)s
i
Ko

258 Chapter 10. Module: =319l



QGIS Training Manual, 4] 2.2

8606 Plugins | Not installed (154)
e Al

[:!!: Installed

7 Not installed v (¥ Show also experimental plugins
: Note: Experimental pl genarally for production use. Th st develogment, and should be considered nca af
Settings gt ke ST o ot oo A e e e ot KAt 0 o et PR e i
w | | Show also deprecated plugins

Note: Deprecated plugins are generally unsuitabls for production use. These plugins &re unmaintsined and should be considered 'obsolste’ toats. OGIS does not recommend
installing these plugins unless you still need it and there are no ather akematives available.

Plugin repositories

Status Name URL
[0] connected Boundless http://qgis.boundlessgeo.com/plugins.xml?ggis=2.1
connected QGIS Official Plugin Repository http://plugins.qgis.org/plugins/plugins.xmi?qgis=2.1

| Reload all repositories | Add.. || Edic.. Delete
| Help | | Close |
. t Show also experimental plugins A ABFAE A A5HA A A 8 19S BE0HE 342 AEd

10.1.5 What’s Next?

o5 ZefolA, dAE Sl 22 183 2219 L7sHlsYT

10.2 Lesson: 583t QGIS =719l

]

o) Bel 1918 AAska sy R e S Qo Ao, R 482 Be129] S Bl o9
248 4 QA mMARAGUL.

| 740le] B B9 e wo] Ao el B §-8a SelLolo] s H97).

ik

[*]

12

o

¢

10.2.1 Follow Along: ZAH A&

ofh
M
o
e
)
|
rO

o srtm_41_19.tif SHAE HolHAITE Q= A WS AFSHIA| L. (exercise_data/raster/SRTM
oA ZHe 4 AFU)
A 2E Ao gt Zejofl A olu] e A Z4 7]-5oll s M5 U (Raster — Analysis ™75 &0
GDAL =5 ARE3E. ST d2g AY —“ﬁ:@' Al H’PFAOF Ut QGIS Al+t H ‘ioﬂ%
FEog WHH] Q7] digel, AR HEA o R A A ® sy

~—
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* Plugin Manager S 931, th53 Zo] H2H 29 24 E81900] B4 U=A] SlstiAl L.

Plugins | Installed (24)

; Search | |
i Installed (| - Coordinate Capture
— ] ?nwanager Raster Terrain Analysis plugin @
2% Not installed || Tjg Dxf2Shp Converter
$% Settings ) [ evis A plugin for raster based terrain analysis
[ s fTools
~ & GdalTools Category: Raster
= Georeferencer GDAL Installed version: Version 0.1 {in
@ U GeoSearch Jusr/local/Cellar/qgis-20/HEAD/QGIS.app/Contents /MacOS/../Plugins/q
] f:dE GPS Tools gis/librasterterrainplugin.so)
(] Heatmap
(] & InaSAFE
O “ Interpolation plugin
| &/ OfflineEditing

E Openlayers Plugin

O Oracle Spatial GeoRaster
~ Point sampling tool

~ Processing

7 Raster Terrain Analysis plugin ___|
[g Road graph plugin
] ‘\ﬁ’ Spatial Query Plugin

[ GgspIT
] SQL Anywhere plugin
] Topology Checker
] ’E Zonal statistics plugin - - - -
Upgrade all Uninstall plugin Reinstall plugin
Help Close |

o Terrain analysis — Relief & BT Th-2, o2 FHAES JHsHIA L.

806 Relief

Elevation layer [ srtm_41_19 3]

QOutput layer |‘ Exer(ise_datafpluginsfrelief| EI

Output format [ GeoTIFF B J

Z factor | 1.0 |

M Add result to project
Relief colors

[ Create automatically ] [ Export distribution... Up Down + p—

Lower bound | Upper bound | Color

Export colors... ] [ Import colors...

| Cancel | E

o MmOl A2 W n}ATYS exercise_data/plugins/relief.tif 2 Z|ASHHAI L. (a3t H¢
AELEY PERREY

o Output format I+ Z factor & 1= FAA L.

o Add result to project A/ZEAE A AFP=X] SRATHAIA] L.
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e Create automatically F1E-& ZESHHA| Q. th21} e B2o] tehd Ay}

L

Elevation layer [ srtm_41_19 C]

Output layer ‘an umes/Drobe/sites/qgis/QGIS-Documentation/source/docs/training_manual /exercise_data/plugins/relief | EI

Output format [ CeoTIFF

2 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... J [ Import colors...

.
Elevation layer [ srtm_41_19 :]
Output layer ‘Volumes,fDrobo,fsites,fqgisfQGIS—Dncumen!ationfsource,fdocs,ftraining_manualfexercise_da!af plugins,frelief| E
Output format [ GeoTIFF
Z factor ‘ 1.0
™ Add result to project
Relief colors
[ Create automatically ] [ Export distribution... ] B
Lower bound | Upper bound | Color
4] 121.357
121.357 350.587
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...
ok |
.
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960961.66,6104744.40 : 1046649.39,6251651.94

992081,6226680 Scale 1:154219 '+ |9 & Render EPSG:32733 )

o] 752 MEYGH S/ BEs thE A Holof fo) eeolsts At v%E aFE WU o]
22799 AL & shito] Fojol 2 o] ATE PAFTH: APYrh

10.2.2 0 Follow Along: OpenLayers =2]712]

o Al e AIFR B roads.shp Fl01o1E F7EHHAI L

o Swellendam A 902 FRA5HA] L.

e Plugin Manager |~ Filter 0] OpenLayers 2t A4 A S IAS AMSIHA L.
e Select the OpenLayers Layers plugin from the filtered list:
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8606 Plugins | Not installed {155)
Al Search |0penLa @
E51 Installed i OCR2Layers .
: '-'a- OpenLayers Plugin OpenlLayers Plugin
i} Notinstalled 2. TMS for Korea
£% Settings OpenStreetMap, Google Maps, Bing Maps layers and
more

WX

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 |

o Install plugin ME& S|4 A2t

o AX|7} BYUWH Plugin Manager & ©24
o] Z& 1= AFESH7] Holl, AHgARe] Wt sl S 1le] A= A H A=A Sl

e Open the plugin’s settings by clicking on Plugins — OpenLayers plugin — OpenLayers QOverview.

o TN AR USHE W GBS MESHYA Q. o] AL BT FFS AAAT, AgA7H
Fot o] I A 5 Qe

|

AR
g 2

00606 QGIS 2.0.1-Dufour
= 3R OSSP NP P LR & G B pE BE =0 a0 o B
4./ B %R RE % R e
ﬁb
",
.n
Z
»
@
@
@
’n
3
x
1=} OpenLayers Overview

e map (oogrira 3] [ & |

(7 Hide cross inmap | O W (e

8] Coordinate: [ 4ase6 234871 | scale 732386 7)) @Render 15632734 () |

7oA Project — Project Properties S A BS) X Project Properties W2}t -2 oA 2
o AR BEQE skt 12 HI2IMEE RYAE A L.
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200 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 Global EPSC:3410
[ Ows server WGS 84 / UTM zone 33§ EPSC:32733
WGS 84 / UTM zone 345 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
'WGS 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) J NEIEZ (deprecated) EPSG:25700
Selected CRS: Google Mercator
+proj=merc +a=6378137 +b=6378137 +lat_t5=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 | [ Apoly | [ Coneel | (06

o Ol EYIAAE HA o] AHE] F2 A=E EYSHASFUT. 2 ALE FIIokE HlFolA
Plugins — OpenLayers Plugin — Add Google Hybrid Layer @52 Z85tH HUt}.

066606 . 4 Manage and Install Plugins... | QIS 2.0.1-Dufour
D (i, LJ ISQ &]__I ":* ﬁ) g &, Python Console
'7, ,// n N Ct—f /% g S + Openlayers Overview
00 Layers Terms of Service / About -

*§ Add Google Physical layer

LR road =345 2§ Add Google Streets layer

'0 2§ Add Google Hybrid layer
*§ Add Google Satellite layer
'Q # Add OpenStreetMap layer

# Add OpenCycleMap layer
,’Eﬁ 2 Add OCM Landscape layer
R # 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
[1 Add Apple iPhoto map layer

,u [= Add Stamen Toner/OSM layer
[3 Add Stamen Watercolor/OSM layer
\JEV [3 Add Stamen Terrain-USA/QSM layer

olFA| shH 2ol A A HAH oA E e, LR AEE S, A
dotdie g A i U da2 72 A= flol $E7F AR ME k2 Eﬂ°1

264 Chapter 10. Module: =2{712]



QGIS Training Manual, 4] 2.2

ko) (e}
ShH YTt
060 QGIS 2.0.1-Dufour
DEBBLRKI®SA 8 B0 L6 0 & G e BE &0 50 m 0%
4.0 B % B&E o= & e
V: —
'u ™ & Google Hybrid
'ﬂ
VA
»
@
@
@
9%
Voo
[

T o |
206 Openlayers Overview
[ Enable map [ $J Google Hybrid ) (R

%) Coordinate: | 2273201,-4031525 | Scale 121333 |r) || o Render £°SG:3857 (@) |

A 2 o]0l T2 Holo] A= =LA i #o]o] flo k= go]ojrt Holkm%
sfof & e Ut W oAl AEsH] s 22 Hloloe] MYl Sl /Sasor & :

10.2.3 v Follow Along: GeoSearch Z2{71¢]

o obR HloTEAE Qi A W ARTHA L.

e Plugin Manager S G311, GeoSearch =219 AM tfS Install Plugin & 22304
ARSI L.
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806 Plugins | All (178)
% All Search |geos P
B} nstalled
1" Geospatial Simulation Geosearch
2% Not installed 2" HTP Geoprocessar
$% Settings i OpenGeo Explorer Search location by words like google map; Calculate
9 Distance between two points on mapCanvas.(0.05.00)
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 |
| Help | | Close |

e Plugin Manager S Z%4Tt.
Z

o O]A| GeoSearch =¥ 1212 53| XS AT 4+ dH5US.  Plugins — GeoSearch Plugin —
GeoSearch MFE 22N A GeoSearch TS}t S A L.

4k Manage and Install Plugins... |

Q @ m ":* ﬁ) &q . Python Console

B & & it =
e Cﬁ f&x L =% il GeoSearch P e eacl
0

— penlayers plugin > |

QGIS 2.0.1-Dufour

+ GeoSearch W2} oA Swellendam & A A AFEAF A oftjo]l H|=[SH=A] ZrotHEAA 2.
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edarcn

Distance

Geocod

| GoogleV3 2l |5wellendam| I Search

Ceocod Latituds Longitut

| CoogleV3 | | |om Mag | [Search |

Result [V Exact One Res

@ [:] Search On GDOQ'E Weli

. Double Click below items t
| (u'swellendam, South Africa', (-34.0166667, 20.4333333))

10.2.4 In Conclusion

QGIS oM AHgE &= e 787t 22050l ol Jd5UH. o]
[e)
=

10.2.5 What’s Next?

S0% 97 Auld] EAfat dojolS UAZIOR ol got WES Mg AL
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e et dolganE Ao o, ofg o] 29 Tl AirE ol A=l e vlole=rt Al Wart
glaUnh. e dle] d250] e &, Aol HolHE 232 5 e 224! dolHialso] sy

IS Au] A0 tis)] v AYYct vH2 WMS(Web Mapping Service) 2}

11.1 Lesson: WMS(Web Mapping Service)

WMS & 97 Aujo]x] SAgsE Aulaguh. YAl nZs), Aol Adse] gt T WS
o 2T % YEITE QGIS B AF§SHE ALgAES] 71E Bel A7 WMS & Bele 4 gyt

o SH, EHIG et A oA A A2 olu]AE Bele 5 Yotk AUL SofehA
HUrk shAek 171 1 818 Aol ek, W olu S =T, vhil ] SREthe FolE WMS
s oA Sl /FAT A AFHOE 1 §E A2 DAL efol Aulzett Hol

o] 7Folo] Bx: WMS 2 A5} 1 3HAZ o]5)5}7].

11.1.1 @’* Follow Along: WMS #|o]o] E2 Q7]

O] g%ﬁ]/\_] O] 7(!'9’]% /C'Fﬁ'—?_;} tq:l E’l-%(})i]i 7]% qﬂ—% /\}%321- Z’\_E 9}\_1__’_’ /\H u]l]q_% /\]7_41,'6]]/\1 Eli‘:;fl 7]—711—: 3110101%
=& % SYth o]H dA9] A, A WS AlZetal Y2l places 9} landuse Bo]olE &8 o
ohe it Zo] AES 2AshlE YT
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00606 QGIS 2.0.1-Dufour

0 Eljiim«w@ﬁ APLRHR S Grlho BE B0 50 B

v. J 2} = e s BT

V.oed — ..i,..,‘ £FERTLC

¥ ki —

'C}

4

»

@

<

@

%

Vao

L&

IEEN Boweer |

ey There is a new plugin available @] Coordinate: 20.4298,34.0123 | Scale (124229 1+ [§Y] @ Ronder EPSG:4326 (@) |
o A el s dlollse %3127%‘%, 71 el A] o] HlojoS Rt Kol & AAsHAlL

=3
« WMS #o]o]& F7I5H7] Aol fA «dAIZb T4 vl@4sisty 2. 223 Foloj&o] Aldiz
A Qg 45 QAR Aol vl L. 01—?01] 2 Adu.

« WMS Fo]ol& F71s2H tha Add WMS Layer W< S=5HAI L.

7o) zHbo ofE7| SpatiaLite Hlo]EH|o]Ao] HAERAE=R] HEHEHNA L. landuse, places, water
glojojEo] 11 HolEHolA ¢tol QIEFUH. Sl #lololEE AMESHY] s WA Hlo]EH|o] Ao
A&olloF gl&. WMS = H|dYt, glojo]7t A Aol Qleke 9k Wi Zejuvch

« WMS 29 A 122 A5t New WES S SHEAIL.

A%t E WMS 471 T aghch Qe els A8 75 e B9 52 WS AE7 gk 1 7he
St OpenStreetMap B EAl-S AFE-Sl= terrestris YUY

o o] WMS & At&stedH, @A tist F2 o= 2ol 245l
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Add Layer(s) from a Server

Layer Order | Tilesets | Server Search |

Create a new WMS connection

§.8.0.8..

Connection details

Name

If.erresf.ris I

URL | http:/lows.terrestris.de/osm/iservice |

If the service requires basic authentication, enter a user name and
optional password

User name |

Password | |

Referer | |
|| lgnore GetMap URI reported in capabilities

|| Ignore GetFeaturelnfo URI reported in capabilities

[ | lgnore axis orientation (WMS 1.3/WMTS)

[ | Invert axis orientation

[ | Smoaoth pixmap transform

Add default servers

Ak

~ Help

el

1 Layer(s) selected

o Name F=9] 4Lo] terrestris oJoF Yt}
o URL @5°] gfo] http://ous.terrestris.de/osm/service *JOF Tt
. OK 2 2sHA 9. A WS A8 2] ek AIc,

11.1. Lesson: WMS(Web Mapping Service)
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Layer Order | Tilesets | ServerSearch}

. a8
| M[ New ][ Edit ][ Delete ]

[ Load ][ Save ] [ Add default servers ] |

| Title | Abstract

Image encoding

Options

Layer name |

Tile size |

Feature limit for GetFeatureinfo

((Add ]

Ready

o Connect & 2HSHYAIL. ool 3= HEANA M FEE2 B

Layer Order | Tilesets | ServerSearch}

. g
| M[ New ][ Edit ][ Delete ]

[ Load ][ Save ] [ Add default servers ] |
| Abstract

Name | Title

OpenStreetMap WMS Deutschland
1 OSM-WMS OpenStreetMap WMS - by terrestris

v 0
>

mage encoding

|| (JPNG ()JPEG (3)GIF

Options (0 coordi i available)

Layer name |

Tile size |

Feature limit for GetFeatureinfo

((Add ]

Select layer(s)

S WMS A7} TAESHT 9 Flo]o]Sel ).
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o OSM-WMS o]0l & g ¥ SR, o #lo]o]9] Coordinate Reference System = BEZ
At
0,08 Add Layer(s) from a Server

Layer Order = Tilesets = Server Search }

[ terrestris ;]
F—Mi [ New ] [ Edit ] [ Delete ] [ Load ] [ Save ] [ Add default servers ]
ID A [ Name Title Abstract |
v 0 OpenStreetMap WMS Deutschland

0OSM-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

o229l ol ues 84 & AMESHA] GO, MEF 4 G BE CRS B HES A

o Change WES ZESMIA| L. BF Coordinate Reference System Selector W3} #o] Lebg U},
o We want a projected CRS, so let’s choose WGS 84 / Psuedo Mercator.
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808

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

Ceordinate Reference System Authority 1D
WGS 84 EPSG:4326

Coordinate reference systems of the world

|| Hide deprecated CRSs
Ceordinate Reference System Authority 1D
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
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

o :guilabel:‘OK‘E 25144 2.

. Add S SES9 A8 el OSM-WMS S BHOZ A Ho]ol S FAF

o Layers list o4 G Flo]olE 28 & T4 552 i o2 §I|HAL.
A7 A1) ) AT ek S dorile U A Sas et
SEdlc) ol 71 b Ssiets] OSMNS ASIOl U FAL 3 WS 55/ P
Mercator & AFESIEZE A5 AS U}

AT RS BYEAL

o (Project Properties t3} 2ol =) CRS WA, Filter 2] pseudo & YZHIA Q.
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Prno;g_“d Pro ge__frties

Coordinate Reference System (CRS)
[ Enable 'on the fly' CRS transformation

Filte d
U—_lhj Identify layers er I pseudo
Recently used coordinate reference systems

@’ Default styles Coordinate Reference System Authority 1D

@ OWS server
Macros

WGS 84 / Pseudo Mercator EPSG:3857

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference Systemn Authority ID
v (il Projected Coordinate S)
¥ 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

o ZEOA WGS 84 / Pseudo Mercator & A8ttt
o :guilabel:‘OK‘E S80I A| 2.

o OIA| Layers list © QA= AFEALS] Flo]o] 7t stUE QB2 Z23IaL Zoom to layer extent S
Sttt &3 Zo] Swellendam A 95 & 4 = AYY ot
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000 QGIS 2.0.1-Dufour - wms-map.
IDEBBLRNSLLSAAPO AR % & B iae AE =0 50 0B

= - T I

o
o

Layers

P
& I osmwus

nnnnnnnnnnnnnn

DS 8DBINSES o)

;;;;;;

1791291 of 1791291 bytes of map downloaded. There s a new plugin avaiable [§] Coordinate: 2272029,-4032709 Scale a7igz 1) 3] M Render EPSG857 Q3] [

ol@A WMS #lojole] &z el A8t ERrt AAALA AMRAA . TE JZ LA

WMS ©] 27} 37

201 o] WS Alolo7t A1 e MASS Y st S obhie Ut £2. 4 Akl
HS :rLO—ﬂn %%‘1_5]' 3141:]' Eﬂ—rf[ HJ]E]E o] 011% (})}\_L:— Zﬂgiﬁ ] ]J’ ]’—9-;(]'7]'/}3 S %751?___]—1,\_
QL gl A 275 Shch oA R

01219] WIS 7} 2pgat F4o)7] iyt ofx] Fo] AEAR, AgAL o] We ojuA2 0
AU BEL QCIS 7F oz dgest e ool olgdd Tt WMS = AMgsHA, o]
il € aﬂo1°1co] WMS /ﬂlﬂ Apo]l 917] TR #o]ol2 Moz A ea|H ALt ou]A] FAo s
W ASFUT QGIS £ o] olu|Ag BET 5 AT 1 ABE WAT S dsyth ZE Yol

Ao A o] o2 7] mE At

ARSA7E el tisl A9 fJEJ} fleke Aol 2 Aol syt S5 24" WMS 2Hd
o] K= Zf¢io] 1—r°17<4 571 o We AEsH]

]o

2 @ HoRE AL uhge] 54 ol AR WAT 4 900, WS APlelA FeskE WAtk
A8} WA FAsHA HAEUT o2 WMS AERL Q] $19] 01537\17]' ofy 2k *}ﬁl}oﬂﬂ] H g
goJol & 7fEH 02 HE5tH= WFS(Web Feature Serv1ce) £ 0] 835l= "ol L2 o] 8-yt

A WMS o] tiaiAs oS Abojof| A vl-S AUt ZAoll, terrestris WMS A H oA Th& WMS
e SEEE V)

11.1.2 y Try Yourself

o Layers list |5 OSM-WSM d#o]o & v|E/d s}t Al 2

e http://196.33.85.22/cgi-bin/ZAF_CGS_Bedrock_Geology/wms URL & °©]-&3l “ZAF CGS 1M
Bedrock Lithostratigraphy” WMS A HE F7FsH Al 2.

o W Aol BEDROCKGEOLOGY #o]ojE B oAAle. (o]Ax} upzrtx 2 Add WMS Layer
HES o] 88Ytt) AREAF] Wt FUASE WGS 84 / World Mercator FJAE AH8otE = A4 5t=

A& QA v A 2!
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. 11‘] w2 22127] Y8 Encoding = JPEG S22, Tile size %%1& 200 x 200 02 AHT £
SUT.

8.0.8 Add Layer(s) from a Server

Layer Order | Tilesels = Server Search }
[ bedrock :]
[ Connest | | New || Edit || Delete | [ Load |[ Save | | Add defaultservers |
D 4 |Name Title Abstract

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 ...

1 ZAF_CGS_1... ZAFCGS1... ZAF CGS 1:1M Bedrock Lithostratigraphy

Image encoding

()PNG ()PNGB (5)JPEG ()GIF ()TIFF

Coordinate Reference System (1 available)

Layer name |BE DROCKGEOLOGY

|
Tiesize  [200 | {200 |
Feature limit for GetFeaturelnfo [10 |
WGS 84 [ Change ... ]

| Help | | Add | | Close |

1 Layer(s) selected
V

2 =

I

Ql

11.1.3 & Try Yourself

o HIZONA Bak glo] AP EE IS 9] 918 e Bs WMS glo]o]& H B3It A 2.
e http://ogc.gbif.org:80/wms URL & ©]-&3f “OGC” WMS A/ HE F7I5H4A1
o bluemarble g0l & F7FgYh.

A7 gl

11.1.4 " Try Yourself

WMS £ ol 5l o] ofele | her] Shit £L (TR) AuE
e spatineo.com (Ei& 221 A9 thZE 31 oA A WMS & ZtotE A
AUoIA = SF HH, Swellendam A7+ A H ] B2 A S 7}A] 2L Qlojof
WMS £ ©]-&35t= gl Baet 212 URL(ZZAL ofH Hje] Aol 3
AelariAle.

Ql

e 4y

> T

o}
12.

7ol A ARte]

ol

_v;

lo

U
H EF5U) Eolgte

N

o] KX
AR =

23} 2

e

11.1.5 In Conclusion

WMS & AH§oHd, THE B AHgAre] 1E 9 dolele] Mo Fo1e 4

;9
o>
o
=

11.1.6 Further Reading

e spatineo.com
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e Geopole.org
e OpenStreetMap.org list of WMS servers

11.1.7 What's Next?

olA 1HH WS Hﬂﬂoi F7helgk oy, (o]del F71E thE HE glojo] ) mAL "7}% &
UTH= AHES IH 7]18 AUyt WFS(Web Feature Service) & °]3°}ﬁ HA Ao A mHE F7hd
4 QYT olZo] thg Ao FAIY YTt

11.2 Lesson: WFS(Web Feature Service)

WEFS(Web Feature Serv1ce) = AHA7E QGIS ol AH %E'] T A= BA LR GIS HolHE Algdyth
A§AF BAT 4 G WAL AFIHE WS G Tel, WS & 17 1 o] Boe 4 ows
BN

o] 7ele] Zam: WFS & AF8511 WMS 9he] 2ol d< ol 4],

11.2.1 " Follow Along: WFS d|o]o] B2 27|

o A WS ARBAAL. o] WL A gol7] tEe] A 4L AUt
o CHAZP ATGe] M A SelshiAlL

« New HES& 2Yrt
o Hiz} o] =W, Name 9l nsidc.org &, URL ©| http://nsidc.org/cgi-bin/atlas_south?version=1.1.0
2 Qe
8.0.6 Create a new WFS connection

Connection details

MName | nsidec.org

URL |http:!.n’nsidc.nrgfogi-binfatlas_snuth Pversion=1.1.0

If the service requires basic authentication, enter a user name and
optional password

User name |

Password |

| Help |

e OK & 295t Server connections °l A AZo] Yepd AAdYrct.
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« Connect & 25t ALg 7H5 dojol S| B=o] Uit

8086

Server connections

Add WFS Layer from a Server

[ nside.org R ]

[ Connect | | New | | Edit | [ Delete

Filter: | |
| Title ¥ | Name Abstract Cache Feature Filter

Antarctic ice shelves antarctic_ice_shelves_fill B (V]

Antarctic continent antaretic_continent Bohlander, J.and T. S... [

Antarctic islands antarctic_islands Bohlander, J. and T. S... |V

land (excluding Antarctica) land_excluding_antaretica Center for Internation...  [¥]

Antarctic suface elevation eontours antaretica_elevation_contours Liu, H., K. Jezek, B. (V]

National Imagery end
Armstrong, R., B. Ra...
Center for Internation...

]
]
]
Bohlander, J. and T. S... [
¥
]
]

glaciers

glacier_outlines
coastlines_excluding_antarctica
aniarctic_ice_shelves_outline
antarctic_coastline
antaretic_islands_coastlines
country_borders_excluding_antar...

glaciers

glacier outlines

coastlines (excluding Antarctica)

Antarctic coastline (includes ice shelves)
Antarctic grounding line (excludes ice shel...
Antarctic island coastlines

countries (excluding Antarctica)

Bohlander, J. and T. S...
Bohlander, J. and T. 5...
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 i - M
International Date Line international_date_line National Geographic ...  [¥]
Antarctic megadunes antarctic_megadunes Bohlander, J. and T. S... |V
Antarctic permanent research stations antarctic_research_stations Wikipedia contributor... (V]
Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler. 2... [V

South Pole, Gecgraphic

south_pole_gecaraphic

Labels the location of ...

|| Use title for layer name
Coordinate reference system

EPSG:3031 Change ...
[ Help J { Add J { Build query J Close |

o south_poles wfs do]o]E 2O HA Q.
pe

N EE BEEEEER

pd ]
r

i
e
)
lleS
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(g — Add WFS Layer from a Server
Server connections
[ nside.org B ]
m [ New ] [ Edit ] [ Delete Load Save
Filter: ‘ |
Title | Name Absfract Cache Feature Filier
glacier outlines glacier_outlines Armstrong, R., B. Ra... (V]
coastlines (excluding Antarctica) coastlines_excluding_antarctica Center for Internation...  [¥]
Antarctic coastline (includes ice shelves) antaretic_ice_shelves_outline Bohlander, J. and T. S... [V
Antarctic grounding line (excludes ice shel... antarctic_coastline Bohlander, J. and T. S...  [¥]
Antarctic island coastlines antarctic_islands_coastlines Bohlander, J. and T. S... [V
countries (excluding Antarctica) country_borders_excluding_antar... Center for Intemation...  [¥]
Antarctica border antarctica_country_border Bohlander, J. and T. S...  [¥]
Antarctic island coastlines antarctica_islands_coastlines Bohlander, J. and T. (W]
Antarctic Polar Front antarctic_polar_front Orsi, A. and Ryan, U (V]
International Date Line international_date_line National Geographic ...  [¥]
Antarctic megadunes antarctic_megadunes Bohlander, J. and T. S... |V
Antarctic permanent research stations antarctic_research_stations Wikipedia contributor...  [W]
Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler. 2... [V
South Pole, Geographic south_pole_geographic Labels the location of ... [V
South Pole, Magnetic south_pole_magnetic MecClean, S. 24 Janu... [V
South Pole, Geomagnetic south_pole_geomagnetic McClean, S. 24 Janu... (]
South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contributor... [V
South Pole of Cold south_pole_of_cold W\klped\a contributor...  [¥]
South Poles - o

CéUse title for layer name
oordinate reference system

EPSG:3031

[ Help J [ Add J [ Build query J

Change ...

Close |

glo]oj 5 Zrol A4 ke iUt 222717 U {1 Aol vehd Ayt oh et
= 59 244 (5L AWM 232 5 = antarctica_country_border) $1°l YFEFE #Hlolold Yt

eee QGis - south_poles

EBBLAN® AL S ADL RS O 6 lnst BE 50 5o /5 BY

ﬂva:(’a/‘ﬂmi EEH SR

T

B | @ ' antarcticacountry_border

g o

]

»

@

f

N

.

Von

d

| avers ICETTR) °
] Coordinate: -2098122,1934512 Scale [13,829,662]) /] & Render £PsG:3031 [ [4] |

o7l WMS #lofojet o2 H2 7

o south_poles wfs @|o]o]2] £A Ho| &S A L. oF-S3}

AL7ER? Fojolo] £4& BA 5

o

-

Bg}

D

H

[e) o
2 He=

A

7

U

I

e L

Uk,

ge
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CGeographic South Pole
Magnetic South Pole (2005)
Ceomagnetic South Pole (2005)
South Pole of Inaccessibility
South Pole of Cold

k{ Show All Features .,

66606 QGIS - south_poles.
DEBRBOROS AL ANPL /LS & @By KE BE = @0 7 B®
#./ B oR/AE > H S@Eyg%ses @8

LI

»

@

5

@

%

Vo

3

Jgouth Pole of Inaccessibility

JGeographic South Pole

ﬁen%agnen: South Pole (2005)
outh Pole of Cold

JMagnetic South Pole (2005)

[®] Coordinate: 1400733,-1251343 Scale (13,820,662 75|  Render £75G:3031 Y

o o] glojofe] £A HolHE &8s 2l FIIelEAA 2.

WMS #lojeleto] xjo]z]

A Web Feature Service returns the layer itself, not just a map rendered from it. This gives you direct
access to the data, meaning that you can change ts symbology and run analysis functions on it. However,
this is at the cost of much more data being transmitted. This will be especially obvious if the layers
you're loading have complicated shapes, a lot of attributes, or many features; or even if you're just
loading a lot of layers. WFS layers typically take a very long time to load because of this.
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11.2.2 V) Follow Along: WFS go]o] #g]

%,

WFS #lo]ojE &8 o AT o= AT, g2 3% E2er] Mo Hsh= wHo] AN
agddyct. I8A St ARSATE dshe oAyt 517547] ol Y A2 fgES 2A =7
WU,

dE 5o, A AFE 5 WFS AW Aol countries (excluding Antarctica) t= #lo]o17F 54Tt

A71Al (oMt antarctica_country border #|o]o]2} @7) oln] B&-2 south poles wfs Hlo]o]o] $]%
dotzalz} goiate] 91215 vlas| R Aok shEA T

 7HA R o] O‘AHE}. WA countries ... glolo] AAE Bl o, BAL up A2 H2 s AT
- 01*‘44 SHARE A AlA 9] e wekse] glolEE Aot Fotmalr} 5oh=9] tﬂ oler o8 okt
RS QeEe 2 ok A Paa. A8Ae] A A4 kol gat o doleg Relot 8 B
—EO] 4 = sy
T WA= A glojolg ER 7] = Ao BE 4TS sh= A E AAsts WS
o Add WFS Layer ... Ho} oA o]l ARSSHE Aol ddstiAle. A8
F5o] B Hyrh

o countries ... g0 DO Filter & YEZZSIAY, Build query & ZZ5HIA| L.

—

E

l"rlJ

I‘ll‘

8.0.8 Add WFS Layer from a Server
Server connections

| nsidc.org il

@ | New | | Edit | | Delete | | Load | | Save |

Filter: | |
Title ¥ | Name Abstract Cache Feature Filter

Antarctic ice shelves antarctic_ice_shelves_fill Bohlander, J. and T....

Antarctic continent antarctic_continent Bohlander, J. and T....

Antarctic islands antarctic_islands Bohlander, J. and T....

land (excluding Antarctica) land_excluding_antarctica Center for Internati...

Antarctic suface elevation contours antarctica_elevation_contours Liu, H., K. Jezek, B. ...

glaciers glaciers National Imagery an...

glacier outlines glacier_outlines Armstrong, R., B. R...

coastlines (excluding Antarctica) coastlines_excluding_antarctica Center for Internati...

Antarctic coastline (includes ice shelves) antarctic_ice_shelves_outline Bohlander, J. and T....

Antarctic grounding line (excludes ice s... antarctic_coastline Bohlander, ). and T....

Antarctic island coastlines antarctic_islands_coastlines Bohlander, J. and T.

HAEAEAEAAEARELAEARCRERERE,

countries (excluding Antarctica) - borders_excluding_antar... Center for Internat

Antarctica border antarctica_country_border Bohlander, J. and

Antarctic island coastlines antarctica_islands_coastlines Bohlander, ). and T....
Antarctic Polar Front antarctic_polar_front Orsi, A. and Ryan, U...
International Date Line international_date_line National Geographi...
Antarctic megadunes antarctic_megadunes Bohlander, ). and T....
Antarctic permanent research stations antarctic_research_stations Wikipedia contribut...
Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler....
South Pole, Geographic south_pole_geographic Labels the location ...
South Pole, Magnetic south_pole_magnetic McClean, S. 24 Janu..
South Pole, Geomagnetic south_pole_geomagnetic McClean, 5. 24 Janu...
South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contribut...
South Pole of Cold south_pole_of_cold Wikipedia contribut...
South Poles south_poles_wfs Labels the location ...

("] Use title for layer name
Coordinate reference system

EPSC:3031 [ Change... |

| Help | | Add | | Build query | | Close |

o TS} o] =H o231t Zo] "Countryeng" = 'South Africa' 2= FHBE ZHJoHIA L.
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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:

Geometry 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 YVYVYVYYYY

"Countryeng" = 'South Africa'

Output preview: 0

[ Cancel | (06

. 27} Filter o2 UErg AYY
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8.0.8 Add WFS Layer from a Server

Server connections

| nsidc.org ol
(Comneet ] [ New | [ edi | | Delete |
Filter: | ]
Title ¥ | Name Abstract Cache Feature Filter

Bohlander, ). and T....
Bohlander, J. and T..

Antarctic ice shelves
Antarctic continent

Antarctic islands antarctic_islands Bohlander, J. and
land (excluding Antarctica) land_excluding_antarctica Center for Internas
Antarctic suface elevation contours antarctica_elevation_contours Liu, H., K. Jezek, B.
glaciers glaciers National Imagery an...
glacier outlines glacier_outlines Armstrong, R., B. R
coastlines (excluding Antarctica) coastlines_excluding_antarctica Center for Internat
Antarctic coastline (includes ice shelves) antarctic_ice_shelves_outline Bohlander, J. and T.
Antarctic grounding line (excludes ice s... antarctic_coastline Bohlander, J. and T..
Antarctic island :oastlmes antarctic_islands_coastlines Bohlander, J. and T.

Center for Internal "Countryeng” = 'South Africa'

ARAAAEAEEEAEAYIAEREREREEE

Antarctica border country_border Bohlander,

Antarctic island coastlines antarctica_islands_coastlines Bohlander, J. and T..
Antarctic Polar Front antarctic_polar_front

International Date Line international_date_line

Antarctic megadunes antarctic_megadunes Bohlander, J. and T....
Antarctic permanent research stations antarctic_research_stations Wikipedia contribut...
Antarctic ice core locations antarctic_ice_cores Maurer, ). compiler...
South Pole, Geographic south_pole_geographic Labels the location ...
South Pole, Magnetic south_pole_magnetic McClean, S. 24 Janu...
South Pole, Geomagnetic south_pole_geomagnetic McClean, S. 24 Janu...
South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contribut...
South Pole of Cold south_pole_of_cold pedia contribut...
South Poles south_poles_wfs Labels the location ...

("] Use title for layer name
Coordinate reference system

EPSG:3031 | Change ... |

| Help | [ Add | [ Bui | Close |

o O TFAY countries ACIOlE HET AAANN Add T FYFAAC. Tt 2ol A
#lo]oo| A Countryeng 4°] South Africa QI Y=het E2(e7 Yt

QGIS - south_poles

PRIENPLALR & 6 B G e BE =0 5o 5 B Y
B @

,//. Y o 2% 2
v o0 Layers.
& [v ¥/ country borders excluding anarctica
® [ ]
S v V'  south_poles_wfs
Q *
o | v / 0 antarctica_country_border
A "
A
%
Viv
e
AR NN
Ttas
i
y
—
gouth ol of ,.,E\
Jgeogtaphic South Pole
;omagnetic South Pole (2005)
uth Pole of Col &
g
A {,./\z\/;agnulc South Pole (2005)
'm Browser
-3493458.37,-2251496.19 : 3585676.58,2266270.16 ¥ Coordinate: | 8723088,3505513 Scale [30,918,2281-) & (Render EPSG:3031 (@ 4\

4

a8 e s QIR T 7HA] e o ST, BE ] Ao BE yshE S22 o] g Lev=
L el

WFS 9] A-8-Adof T3l

AR 27} ohe EstElol gl A9, ASAT BAY WS TAYSI Y WS £ 2
u$ o REUTh. WES 7 At 02 B 7]g ol i A 1 AE Bl 3 Fsliof sh= wlolE 7}
d-ggol7] PEdurt. webA ojr|ghs HEsh= WMS of v, WFS & A" 06h= 22 7HdH|7h
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"ol e,
TP A§A7E O R WA WES i ofnhi QlEYl Aol gl Zurths 27 WEYST 52 A8
A1) ARl e 7ksAol 1 ik

11.2.3 In Conclusion

AFEAZE Flolo] o] £ 8l ol 2 HIsfoF & A-¢, WMS #o]oj Rt WFS #|o]of7} § W&yt
AR (Shie 22 d7 AEE 5 Sle 55 WES AH BSolate 2AlE do7]e) te2Edor &

dlole §&Fe Aershd AU WMS tiil WEFS € AME = 3le 22 ofd HE}.

11.2.4 What’s Next?

=22 o|EA QGIS & F3 GRASS GIS &) ZEEQIER ARG 4= Q=2 i EAS YT
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CHAPTER 12

Module: GRASS

GRASS(Geographic Resources Analysis Support System) & TFFstil 583t GIS 7|52 2+ F9g
QT4 GIS YUt 1984 | A SAIH $& aE2 A A4 2 71% 7 AXsUH. QGIS &

0]86H GRASS ¢ ZElst GIS B2 A H /\]._9_01. iy 9)zLieh.

12.1 Lesson: GRASS AA

QGIS °llA] GRASS & AR&5teH QIEHo| A8 X5 Ao
217 2 sH= Aol ofye, QGIS 2 a4 GRASS of|A ZH¢is}

o] 7ZFelo] ZH&: QGIS o4 GRASS Z2AEES A&5}7].

= so} & A7k Akt QGIs ol
£ Aolehe 2 7] odatlAl L.

12.1.1 6'! Follow Along: ] GRASS Z=AE x|z}

QGIS ol GRASS & AHd¥staH, thg S 191y m7ix 2 E/gdstsfol gyttt A A QGIS
LZAES oAl L.

e Plugin Manager &) E54, GRASS & Z/3}sIAHA 2
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-GN - FOR— b ————————— _ Plugin Manager

(3] Plugins > Installed (23)
l- : Installed
- Search \

25 New T l DB Manager GRASS %

Invalid O E eVis GRASS layer

‘ in: (s) names () descriptions () tags () authors

Category: Plugins
@‘ IjgCdalicols Installed version: Version 0.1 (in
[ 1f Georeferencer GDAL IApplications/QGIS.app/Co OS...

g i lugin.so)

]

\GDGDGDGDD[

[] @ Globe

(i, GPS Tools

© 7 GRASS

Heatmap
4 InaSAFE-Test

&1 Interpolation plugin

\ OfflineEditing

&, Oracle Spatial GeoRaster

# Processing

\# Raster Terrain Analysis plugin
. Road graph plugin

@ Spatial Query Plugin

&g SPIT

[u SQL Anywhere plugin
H Topology Checker
¥ Zonal statistios plugin

00Ol

Upgrade all Uninstall plugin Reinstall plugin

[ Help Close |

o2 22 GRASS =87 e Ayt

0B U8 & K (% 8 5 A oy [

GRASS € A8 &= glosfdd 9A P4l & AAdslor &bt GRASS £ 4 dlofEHo]2 ghollA
25571 wizoll, AFEA7E ARg S Biehs B HlolHE GRASS HlofEH|o] A& ZhA| otoF Syt

o2 New mapset H1E-S S 5HAIA| Q.

i1
GRASS $iAl0] +22 Awsts g3} Zo] & AYUth.
o ezercise_data ZY o} grass_db 2= Al O EEE PYATAIA L
. GRASS o] Ho|ElHo] % At o] Tha3t 2o] of e el AAsHIAe
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GRASS Database

Select existing directory or create a new one:

Database: IMsers.-‘georgaimrinr‘D-esl-:lop.-‘sileﬁfqgis.’grass_db

GRASS date are stored ntree | EX@miple directory tree:
dractory structure. The GRASES

databass is the top-level directory | | Tree
in this tree structura.

| Comment
w OurDatabase Database
v 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

e Next % %a@-]’]‘:}
GRASS ©l|lA AR 2hd e 2] 2] 2] g 9o] 2o M5 AA st “912]” & AdsioF Iy
o A A& South_Africa 2t HHSIHAI L.
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Location

(") Select location | a
(=) Create new location ISGUithri I

The GRASS location is & collection of meps for & particular territory or project.

o WGS 84 FJAR AAY AFolY, siF CRS & AAsA At A L.
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Projection
Coordinate system

O Mot defined

(=) Projection

Filter |4326
Recently used coordinate reference systems

Coordinate Reference System | Authority 1D
WGS 84 EPSG:4326

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference System | Authority ID
v & Geographic Coordinate S...

WGS 84 EPSG:4326

Selected CRS: WGS 84

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgsB84=0,0,0

< Back ] [ Next =

12.1. Lesson: GRASS 47 291
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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 default region is valid for one location. it is possible to
=6t a difarant region in each magset. It is possible 1o change the default location region |ater.

[{Back J l Next:-]

[ ]
2
4
£
o,
2L
e

olt
e[}
)
it
s
£
e
e,
2
N
flo
0%
oX,

ot
/)
T
>,

o
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8.0.8 " New Mapset " |

Mapset

Mew mapset: |grass_map591

The GRASS mapsat is a collection of maps used by one user. & user can read maps from all mapsats in the location but
e can open for writing only his mapset (owned by usar).

< Back ] [ Next =

12.1.2 GRASS °f #lE| djo]g &8 27]

oA Hlo] Sl Wl AZFUTE. GRASS ol HolHE &2 23¥ th= F @A g2 A4 oF gyt

o o 2 QGIS ©f HlojeE B HA L. AF2 (exercise_data/epsgd326/ ZT9] %&)
roads.shp Ho|EA-S A 25Ut}

o 28977} TUAMIRL, TS GRASS Tools ES ZE5HAA Q.

A
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o A i3} Ho] T Modules list & B TY.

204N 0.
v = MEE, in & GRASS Holeulo] 2o qolHE A0t 52, ogr & ME HofE
AL A EGe] ol HelelE, T8l T ggis = o E77k QCIS of
SIS R AE g Sl

o Y =FE 2L

o Filter &9 v.in.ogr.qgis 21 454 HE 7tH 7] =45 2o

= ol

olu] Zrsl WeE 1o

rsL—L&

L_

ol 7o) st e Bagyr

| 808 GRASS Tools: SouthAfrica/grass_mapset ' o
{ Modules Tree = Modules List = Browser
Maodule: vin.ogr.ggis
0T Output  Manual
Loaded layer

Select a layer

Password

Mame for output vector map

Show advanced options >= ]

View output |

GRASS "9 BAS g roads =
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e 06 GRASS Tools: SouthAfrica/grass_mapset

{ Modules Tree Maodules List Browser
Opﬁans Output = Manual |

Meodule: vin.ogr.ggis

Loaded layer

[ roads

ar

Password

Mame for output vector map

g_roads

| Show advanced options >> |

| Run | View output | Close |

FA, Advanced Options ot = F7HQ0 71 27] FHAES AHHEAA L. o] FHE Foll=
tlo]HE 7HA e H 2ol= SQL 'ﬂﬂ of WHERE &2 71t 4= 9l&= 7|6k syttt

« Run = 2514 71 71E Al&Fgytt
o 7FAL717F EUH View output ME= S=S1A Holl M=E 742 GRASS #lololE A EAHA .

o Close first the import tool (click the Close button to the immediate right of View output), then
close the GDAL Tools window.

o A&l roads Elo]o1E AAdY T
oA A-&-2Ee] QGIS Hell 742 GRASS #loJojwt HolA Hyt},

12.1.3 " Follow Along: GRASS ©f @{AF Hlo]E &8 27|
g7} AW E DEM 2 59 CRS ¢l UTM 338 / WGS 84 = AF&5HA|qH o]H GRASS TR AEL |7
CRS %1 WGS 84 & A } E}% AL AN Q. webA WA DEM S AE s AL U

e QGIS 9] Add Raster Layer =75 WA QGIS W] (exercise_data/raster/SRTM/ ZT ] %l+)
srtm_41_19.tif Hlo|EAlS B AL
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o GDAL Warp =15 (Raster — Projections — Warp (Reproject)) ©]-8al|A AF G L. th23}
o] 4 goF Fuic.

L8086 Warp (Reproject)

[ | Batch mode (for processing whole directory)

Input file sim_41.19 |~ | |

Output file tation/DEM_WGS84 | |

(¥ Source SRS [EPSG:32723 |

(¥ Target SRS [EPSG:4326 || Select...

Resampling method | Near
|

[ | No data values 0
[ | Mask layer Select...
[ | Memary used for caching 20MB

| | Resize

Width 3000 Height 3000

| | Use multithreaded warping implementation

(v Load into canvas when finished

%dalwarp -5_srs EPSG:A2733 -t_srs EPSG:4326 -r near -of
Tiff lUsers/georgeirwin/Desktop/sites/qgis/QGIS-
Documentation/source/docsitraining_manual/exercise_datalra
ster/SATM/srtm_41_19.tf
Msers!geargeimirﬂDesldagésjt%fqgisJﬂGlS—

Mncornantatinn/DIER VA

| Help | | Close | [ OK |

o Y L} FAG Erfol HAEE Aots, 1Y P2 DEM_WGS84.tif 2 AHFSHIAL L. AMEAF
ol A AE7F EEEW, Layers list oA srtm_41_19.tif Clo|EAlS A ASHIA Q.

AFdol oY, olAl GRASS HoJEH|o] A~z E2]& 4 5UH
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GRASS Tools TS} -2 THA] oA A] Q.
Modules List B2 Agighct.
r.in.gaal.qgis & AU O ETE GRIANA £T 5 AL AL,

A Flolo]E DEM WGS8, AHEES g_dem O 2 AATIAAQ.

{Modules'l‘ree | Modules List = Browser
':Em Output | Manual

Maodule: rin.gdal.qggis

Loaded layer

[TEM_WGSBAI

Password

Mame for output raster map

Ig_dem|

[_Shaw advanced options >= ]

| View output |

o Run & 29%4Yrh
o A7t EUH View output = SESHIA L.
o A4 B Close T 2T 03, A7) 5t 39| Close & 2SHUA 2.
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=T -Dufour
DOBRBLRNS AL A BPLAYERE & @ By p & B =y pai
) 6 % EENEH DS

HSLEDBINARS

20.03,34.28 120,88, & Coordinate 20.4825,33.9893 Scale [1:05503 [+ &/ ¥ Render EPSGi4326 @ |

« oA Y DEM_WGS8y dololE AANE By

12.1.4 In Conclusion

GRASS = dlo]el g7F dlojejmjo] F22 Belerts HolA GRASS 9| Hlole] 915 2¢] 55
QGIS o W7k e¥7F DU SH% QGIS & ZEEQIER AHgalEl, QGIS ©] 712 fo
£ 9% golElasw o8¢ 5 Q7] WEo] GRASS WAE B 24 44 4 97 Byt

12.1.5 What's Next?
o]A GRASS °f HlolElE 7FA$ oY, GRASS 7} Al-goh= 11 B4 Y2 si& A gyt
12.2 Lesson: GRASS &=

ol ZHolef A elef o] GRASS o 52& F & & 9l olg] EPES ArfshAL Ut

1221 O Follow Along: 28 4 447

e GRASS Tools 3} & o4 2.
o Modules List 8l = Filter oAl AM r.colors.table BES 2O A Q.

o S =0 tist FE Bal oS Zol AAHAIL
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[ Modules Tree | Modules List | Browser [/

Maodule: r.colors.table

l:ﬁm Output | Manual

Mame of input raster map

‘ [ g_demw ( g_demw @grass_mapset )

Type of color table

‘ [ Color palette for Shuttle Radar Topography Mission elevation
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Coordinate: | 20.4154340876 | Scale [1:105593 |- |$| M Render EPSG:4326.

12.2.2 o Follow Along: H|°|EE 3D 2 A|Z}s}
GRASS °l|A+=, DEM & XA AL HlolH S 3 AFd o & A Zketet & QlsUt. o] 2o A 4=
GRASS Region 7|HFC = F25h=H], of2|Zo] o] ZFejoflA A7t ti = otz |7} Fol= 4] M=
s QU

o O] HHE AFEATY] Hl2H HolHAMRE ARt M9 s A F st tha HES S=IshAIL.
When this tool is activated, your cursor will turn into a cross whe over the QGIS map canvas.

o °] =75 A GRASS H2H | A F9lol AHdde 28 & = asHAL.

o &3 Al GRASS Region Settings tSt 2] OK & ZE5HIA L.

o Th2T} 2] nviz =45 AT
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Modules Tree .ﬁ: H aﬁ. Browser

Filter |n'uiz

® nviz
e 3D-Viewer (NVIZ)
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GRASS Tools: Sout

rica/grass

[ Modules Tree | Modules List

sowser [T

mm Qutput = Manual

t |

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 )

Mame of vector lines/areas overlay map(s)

[ g_roads { g_roads @grass_mapset 1 line )

. T 9 BaE A EETE v 2 2% 9
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00680 NvIZ
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w Il Clear [ Cancel ]

Automatically render display: [
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12.2.3 &I Follow Along: Mapcalc =~
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e Select item: 9}=2 AEis}
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« Delete selected item: FA| mapcalc AEO|A XS F5-& A 7ASHE, (7]F HAEHY F9)
WAL A Ao = ek,
o] EFEL AFahA,

. T dmEES TAHEAA L.

Madul Tree\Mod.llealet\Bmwsar_

# & I @ = @ @

Output | altitude_range|

o Run 29 A, o2 thEEo] thaA ¥ HojoF gyt
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0006 GRASS Tools: SouthAfrica/grass_mapset

| Modules Tree  Modules List ~ Browser _
{ Options Manual |

r.mapcalc "altitude_range = (((g_demw@grass_map: g gl | -1000)))"
Successtully finished

Madule: r.mapcale

| Run | | View output | | Close |

o AEZ} WOl AEES EESHATH View output & ZHSHIA L.

o060 QGIS 2.0.1-Dufour - grass_map
DEBRBLORIPNVS AL AAPL AL & @ v pé BEE =0 50 [T BY¥
4./ B % X Lg% i ey e o T W

DR ® Lo IR IE K G A

=N Browser

20.03,34.28 :20.88,33.74 (8] Coordinate: | 20.1408,307427 | Scale (1105588 |+ [3/] ¥ Render EPSG:4326 (@]

o] AFEE-2 F 17} 500m off & P AY 1000m & ZWohE BE A He HolFyHh
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12.2.4 In Conclusion

o] ZFolof A= GRASS 7} Al goh=s %2 T+ 7}—”3] 8 712)9ks AmHEISUT GRASS 9] 592
A3 LARIL HER, GRASS Tools A%} 28 251 Modules List & 23EHRAN L. B o AEH
HHog LTALES fEER 179.2}@' Mo dules Tree e AmHEHAA Q.
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« Using the resources you above, create a base map using some or all of the layers. This map should
include all the basic information needed to orient the user, as well as being visually unified /
“simple”.
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e Include this map in a document along with your documented criteria. If the map has become too
vsually busy due to the added layer(s), deselect the layers which you feel are the least necessary.
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F4: The sample data used in this module can be downloaded here (125 Mb). Download the zip file
and extract the forestry\ folder into your exercise_data\ folder.

The forestry related sample data (forestry map, forest data), has been provided by the EVO-HAMK
forestry school. The datasets have been modified to adapt to the lessons needs.

The general sample data (aerial images, LIDAR data, basic maps) has been obtained from the National
Land Survey of Finland open data service, and adapted for the purposes of the exercises. The open data
file download service can be accessed in English here.

743l:  As for the rest of the training manual, this module includes instructions on adding, deleting
and altering GIS datasets. We have provided training datasets for this purpose. Before using the
techniques described here on your own data, always ensure you have proper backups!
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14.2 Lesson: Georeferencing a Map

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.

The goal for this lesson: To learn to use the Georeferencer tool in QGIS.

14.2.1 v Scan the map

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...).

For this exercise you will use a previously scanned map, you can find it as rautjarvi_map.tif in the
data folder exercise_data/forestry

14.2.2 v Follow Along: Georeferencing the scanned map

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 | ETRS-TM35SFIN &

_ Recently used coordinate reference systems
l“ Identify layers

Coordinate Reference System Authority ID
=/ Default styles ETR589 / ETRSTM35FIN EPSG: 3067

|E OWS server

,G Macros [ 1 | | [III]
#

. Coordinate reference systems of the world Hide deprecated CRSs
= Relations

|Coordinate Reference System Authority ID
E-H Projected Coordinate Systems
El- Universal Transverse Mercator (L)
- ETRS89 [ ETRS-TM35FIN EP5G:3067

(] e~

Selected CRS: | ETRS89 / ETRSTM3SFIN

+proj=utm +zone=35 +ellps=GRS80 +towgsad4=0,0,0,0,0,0,0 +units=m +no_defs

Save the QGIS project as map_digitizing.qgs.

To georeference the map:

e Open the georeference tool, Raster — Georeferencer — Georeferencer.

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.
Georeferencer GDAL.

The plugin is named

e Add the the map image file, :kdb:‘rautjarvi__map.tif*, as the image to georeferenciate, 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.

Click OK.

Next you should define the transformation settings for georeferencing the map:

e Open Settings — Transformation settings.

e Click the icon next to the Output
exercise_data\forestry\digitizing and name the file as rautjarvi_georef.tif.

e Set the rest of parameters as shown below.

raster box, go to the folder and create the folder

14.2. Lesson: Georeferencing a Map
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2 Transformation settings

Transformation type: | Linear -
Resampling method: | Mearest neighbour -
Compression: MOME -

Create world file

Cutput raster: datafforestry /digitizing frautjarvi_geaoref, 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

o Click OK.

The map contains several cross-hairs marking the coordinates in the map, we will use those to georefer-
enciate 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.

o Select the Add point tool and click in the intersection of the cross-hairs (pan and zoom as needed).

o In the Enter map coordinates dialogue write the coordinates that appear in the map (X: 2557000
and Y: 6786000).

o Click OK.

The first coordinate for the georeferencing is now ready.
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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 en up with
something similar to this:

7' Georeferencer - rautjarvi_map.tif == =l =

File Edit Wiew Settings Help

B> 5562 @ 53 ORL» fie-

GCP table
onfoff id arck src dst¥ dsty d¥[pixels] d [pixels]
x 0 473.10| -4352.93|2557000.00 |6786000.00 7.65 4.35
x 1 | 2838.78| -3185.77|2559000.00 |6787000.00 5.58 -7.35
x 5 | 2849.87 -825.55|2559000.00 |6789000.00 -5.51 -6.08
*® 2 438.49| -811.03|2557000.00 773 8.45
(4 | [0

|Translatiur1 {2.55650e +06, 5.7922e+08) Scale {0.8346165, 1.28642) Rotation: 0 Mez||  3875,-5025 |E| 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/pizels]
and dY/pizels] 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.

Once you are happy with your control points save your ground control points, in case that you will need
them later, and you will:
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e File = Save GCP points as....

e In the folder exercise_dataforestrydigitizing, name the file
:kdb:‘rautjarvi__map.tif.points‘.

Finally, georeference you map:
o File — Start georeferencing.

e Note that you named the file already as rautjarvi_georef.tif when you edited the Georeferencer
settings.

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_dataforestry 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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Save the changes to your QGIS project, you will continue from this point for the next lesson.

14.2.3 In Conclusion

As you have seen, georeferencing a paper map is a relatively straight forward operation.

14.2.4 What’s Next?

In the next lesson, you will digitize the forest stands in your map as polygons and add the inventory
data to them
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14.3 Lesson: Digitizing Forest Stands

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
..create_vector_data/create_new_vector , 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.

The goal for this lesson: Learn a technique to help the digitizing task, digitizing forest stands and
finally adding the inventory data to them.

Y
14.3.1 V Follow Along: Extracting the Forest Stands Borders

Open your map_digitizing.qgs project in QGIS, that you saved from the previous lesson.

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.

The first step will be to use GIMP to obtain an image that contains only the forest stands, that is, all
those greenish lines that you could see in the original scanned map:

e Open GIMP (if you don’t have it installed yet, download it from the internet or ask your teacher).

e 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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Now you can select the pixels in the image that are making up the forest stands’ borders(the greenish
pixels):

Open the tool 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.

Click and drag the mouse cursor in the middle of the line so that the tool will collect several pixel

color values.

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.

Zoom out to see how the greenish pixels have been selected throughout the image.

If you are not happy with the result, repeat the click and drag operation.

You pixel selection should look something like the right image below.
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OO~

R

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:

o Copy (Ctr+C) the selected pixels.

o 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).

o Right click that temporary layer and select To New Layer.

e Click the “eye” icon next to the original image layer to switch it off, so that only the Pasted Layer
is visible:
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 *[rautjarvi_map] (imported)-1.0 (RGB color, 2 layers) 3507x4960 lsE3m| || Layers - Brushes

(=]

File Edit Select View Image Layer Colors Tools Filters Windows Help gilﬁ;l&g =
= 1109 3209 1309 1409 e

Mode: Mormal Izl

= wod |

leck & R
. Pasted Layer

E‘ <
rautjarvi_map.tif

o m K
|p\xv | 100% :]Pasted Layer (251.5 MB)

o Finally, select File — Export..., set Select File Type (By Extension) as a TIFF image, select the
digitizing folder and name it rautjarvi_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 0 Try Yourself Georeference the Green Pixels Image
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:

e This image is also, of course, in KKJ / Finland zone 2 CRS.

¢ You should use the ground control points you saved, File — Load GCP points.

e Temember to review the Transformation settings.

o Name the output raster as rautjarvi_green_georef.tif in the digitizing folder.

Check that the new raster is fitting nicely with the original map.

14.3.3 0 Follow Along: Creating Supporting Points for Digitizing

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 the forest stands’ borders when digitizing, by
using the snapping tools available in QGIS.
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o 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: B|~F - HE HEE

o Save as rautjarvi_green_polygon.shp inside the digitizing folder.

Zoom in and see what the polygons look like. You will get something like this:

Next one option to get points out of those polygons is to get their centroids:
e Open Vector — Geometry tools — Polygon centroids.
e Set your the polygon layer you just got as the input file for the tool.
e Name the output as green_centroids.shp inside the digitizing folder.
e Check Add result to canvas.

e Run the tool to calculate the centroids for the polygons.
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Now you can remove the rautjarvi green_ polygon layer from the TOC.
Change the symbology of the centroids layer as:

e Open the Layer Properties for green__centroids.

e Go to the Style tab.

e Set the Unit to Map unit.

e Set the Size to 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 ‘l Follow Along: Digitize the Forest Stands

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?Emeenrinnaan

e Go to the digitizing folder using your file manager browser.
e Drag and drop the forest_stands.shp vector file to your map.

Change the new layer’s symbology so that it will be easier to see what polygons have already been
digitized:

o The filling of the polygon to green.
e The polygons’ borders to 1 mm.
o and set the transparency to 50%.

Now, if you remember past modules, we have to set up and activate the snapping options:
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Go to Settings — Snapping options....

Activate the snapping the green_centroids and the forest_stands layers.
Set their Tolerance to 5 map units.

Check the Avoid Int. box for the forest_stands layer.

Check Enable topological editing.

Click Apply.

/' Snapping options (>
Layer Made Tolerance | Units | Avoid Int, ||
% green_centroids | to vertex *i5 map units | ¥ |.ﬂwnid intersections of new palygons
®  forest_stands to vertex *|5 map units |+ %
% 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 rautjarvi_georef. Make sure
that the map image has not transparency any more.

A couple of important things to note before you start digitizing:

Don’t try to be too accurate with the digitizing of the borders.

If a border is a straight line, digitize it with just two nodes. In general, digitize using as few nodes
as possible.

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.

Use the mouse’s middle button to zoom in/out and to pan as you digitize.
Digitize only one polygon at a time.

After digitizing one polygon, write the forest stand id that you can see from the map.

Now you can start digitizing:

Locate the forest stand number 357 in the map window.
Enable editing for the forest_stands.shp layer.

Select the Add feature tool.

Start digitizing the stand 357 by connecting some of the dots.

Note the pink crosses indicating the snapping.
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e When you are done, right click to end digitizing that polygon.
o Enter the forest stand id (in this case 357).

e Click 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.

Your digitized polygon will look like this:
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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 polygon/s. You can use this characteristic to automatically obtain a common border.

Begin digitizing the stand 358 at one of the common corners with the stand 357.
Then continue normally until you get to the other common corner for both stands.

Finally, digitize a few points inside polygon 358 making sure that the common border is not
intersected. See left image below.

Right click to finish editing the forest stand 358.
Enter the id as 358.

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 0 Try Yourself Finish Digitizing the Forest Stands

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 ..create_vector_data/topo_editing, 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.

Your result will look like this:
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14.3.6 & Follow Along: Joining the Forest Stand Data

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 rautjarvi_1994.csv file from the exercise_data\forestry 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:
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7 Createa Layer from a Delimited Text File @
File Name | C:/qais_forestryfexercise_data/forestry/rautjarvi_1994.csv Browse...
Layer name | rautjarvi_1994 Encoding | LTF-8 -
File format ® 5V (comma separated values) Custom delimiters Reqular expression delimiter
Record options Number of header lines to discard | 0 ~ | %/ First record has field names
Field options Trim ficlds Discard empty fields Dedmal separator is comma
Geometry definition Point coordinates Well known text (WKT) @ Mo geometry (attribute only table)
Layer settings [[] Use spatial index Use subset index Watch file

ID |Hab | Devl | Age | BA | Vol | MainSp | MainPerc
1 |37 (4 0 0] ¥] [i] ¥]
334 |4 Y1 15 (74 |34 |1 100
336 |4 50 0 a a 1 a g

To add the data from the .csv file:
¢ Open the Layer Properties for the forest_stands layer.
e Go to the Joins tab.
e Click the plus sign on the bottom of the dialog box.
e Select rautjarvi_1994.csv as the Join layer and ID as the Join field.
e Make sure that the Target field is also set to id.
e Click OK two times.

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 v Try Yourself Renaming Attribute Names and Adding Area and Perime-
ter

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:

o Add the plugin Table Manager as you have done with other plugins before.
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e Make sure the plugin is activated.
e In the TOC select the layer forest_stands_1994.shp.
e Then, go to Vector — Table Manger — Table manager.

e Use the dialogue box to edit the names of the columns to match the ones in the .csv file.

I

| Table Manager: forest_stands_1994 (-2 (]

Fields | Table preview

MName | Type | & Move Up
1{ID EString & Move Down
2 |Hab EInteger o [ ——
o S 4 Delete
4| Age EInteger =) Insert
5 |BA Real = Clone

o Click on Sawve.
e Select Yes to keep the layer style.
e Close the Table Manager dialogue.

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: 2% 9JA|. 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 performing 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: Updating Forest Stands

Now that you have digitized the information from the old inventory maps and added the corresponding
information to the forest stands, the next step would be to create the inventory of the current state of
the forest.

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) pho-
tograph. 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.

After digitizing the forest stands, you will add information such as new constraints given by conservation
regulations.

The goal for this lesson: To digitize a new set of forest stands from CIR aerial photographs and add
information from other data-sets.

Y
1441 V Comparing the Old Forest Stands to Current Aerial Photographs

The National Land Survey of Finland has an open data policy that allows you downloading a variety of
geographical 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).

e Open QGIS and set the project’s CRS to ETRS89 / ETRS-TM35FIN in Project — Project Properties
— CRS.

e Make sure that Fnable ‘on the fly’ CRS transformation is checked.

e From the exercise_data\forestry\ folder, add the CIR image rautjarvi_aerial.tif and con-
taining the digitized lakes.

o Then save the QGIS project as digitizing 2012.qgs.

The CIR images are from 2012. You can compare the stands that were created in 1994 with the situation
almost 20 years ago.

e Add your forest_stands_1994.shp layer.
e Set its styling so that you can see through your polygons.

o Review how the old forest stands follow (or not) what you might visually interpret as an homoge-
neous forest.

Zoom and pan around the area. You probably will notice that some of the old forest stands might be
still corresponding with the image but others are not.

This is a normal situation, as some 20 years have passed by and different forest operations have been
done (harvesting, thinning...). It is also possible that the forest stands looked homogeneous back in 1992
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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.

Next, you will create new forest stands for this image without using the old ones. Later you can compare
them to see the differences.

f 3
14.4.2 V Interpreting the CIR Image

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.

o Remove the forest_stands_1994.shp layer.
e Add the forest_stands_2012.shp layer, located in the exercise_data\forestry\ folder.

e Set the styling of this layer so that the polygons have no fill and the borders are visible.

14.4. Lesson: Updating Forest Stands 333



QGIS Training Manual, 4] 2.2

You can see that a region to the North of the inventory area is still missing. That will be your task,
digitizing the missing forest stands.

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.

Some ideas about what you could identify from the images:

o 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.

e When a forest stand age changes, by looking at the sizes of the tree crowns that can be identified
in the imagery.

e 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
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from other forest stands around it.

e Blueish areas indicate barren terrain, roads and urban areas, crops that have not started to grow
etc.

e 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):

14.4.3 0 Try Yourself Digitizing Forest Stands from CIR Imagery

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).

With this indications in mind, you can now digitize the missing forest stands.
e Enable editing for forest_stands_2012.shp.
e Set up the snapping and topology options as in the image.
e Remember to click Apply or OK.
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."" Snapping optiens
\:I Layer / |Mode Tolerance | Units Avoid Int. |
¥ forest stands_2012 it 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.

When you are finished your layer should look something like:

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.
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For the moment, you still can improve your vector layer with some extra information that you have
about conservation regulation that should be taken into account for this area.

.
14.4.4 b Follow Along: Updating Forest Stands with Conservation Information
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 iden-
tified. According to the regulation, an area of 15 meters around the spots must be left untouched.

o 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 digitized stream running in the North area towards the lake. From the exercise_data\forestry\
folder, add the vector files squirrel.shp and stream.shp.

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.

e Open the attribute table for the squirrel layer.

¢ 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:

e Open menu: Vector —> Data Management Tools —> Join attributes by location.
e Set the forest_stands_2012.shp layer as the gui: Target vector layer.

e As gui:Join vector layer select the squirrel.shp point layer.

e Name the output file as stands_squirrel.shp.

o In gui: Output table select gui: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.

e Click gui:OK.
e Select Yes when prompted to add the layer to the TOC.
e Close the dialogue box.
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. Join attributes by location

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

Qutput Shapefile

QOutput table

Only keep matching records

[ 0% | | o

M Mean [ Min [ IMax []sum [ ]Median

Browse

® Keep all records (incuding non-matching target records)

Close

:

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. You should have now two forest stands where the squirrel has been located:
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Although this information might be enough, look at what areas related to the squirrels should be pro-
tected. You know that you have to leave a buffer of 15 meters around the squirrels location:

e Open Vector — Geoprocessing Tools — Buffer.
o Make a buffer of 15 meters for the squirrel layer.

e Name the result 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 -

Dissolve buffer results

Dutput shapefile

orestry/digitizing/squirrel_15m.shp Browse |

® Add result to canvas

Il 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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From your previous analysis, you did not get that stand to register information about the protection
status. To solve this problem:

o Run the Join attributes by location tool again.
o But this time use the squirrel_15m layer as join layer.

e Name the output file as stands_squirrel_15m.shp.
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7 Join attributes by location

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 [ Min [ IMax []sum [ ]Median

Qutput Shapefile

taforestry/digitizing /stands_squirrel_15m.shp | Browse

QOutput table

Only keep matching records
® Keep all records (incuding non-matching target records)

[ 0% oK Close

Open the attribute table for the this new layer and note that now you have three forest stands that have
the information 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 “ Try Yourself Updating Forest Stands with Distance to the Stream

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:

e« Remember that the buffer in this case is 20 meters around it.
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e You want to have all the protection information in the same vector file, so use the
stands_squirrel_15m layer as the target.

o Name your output as 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.

Save your QGIS project.

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:: A|AAQl BE A

You have already digitized a set of polygons that represent the forest stands, but you don’t have infor-
mation 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.

o] BEEE AR VY Fad AL B4, A8E BE 2470 49 ey 24L D]
A 5409 A W] Aojshe AU Z71o] A4 oleld A5 Aol §au pelEAof
gejolgunt. Leln Ape o] A4S 717 ARt o8] A H ol Aok Guith. ol7]Aq ofejrse
AAAQ) BE 2ATEA ] 7|27 o4 Q) BB AwstA] 2 AUt

0]

=
ARA e 25 917 A B 24T AA ),

14.5.1 4 o] E=3}

AP BEa} 57 AL cle g Sel Ayt 242ke] e 2] the B A Ahel Agdt
QSEW, YL ofF A B8t (ofeliio] Wl FRASFUS Tefchy) Atgo] A3 Soj7bA
BE R 533 1S4 220 sobst AUk o] EEo] AZITE o] 2L Wlo] 2L qolut
=g A4S Adstd Quido s A48 YL ohdurt

Arg o] ARE Poh Jha ANbAQl ML AT 2Rl A 24 sk AANY R A0S dviel sk
AYULE. olejdt Wi FF <EE £ oA olFAN, BEEATE 47 3T 5 9 A
Agoz ojsfs YT TR 2AFE 27] (IEESH, 50m2, 0.5ha 5) o THrE e (12 59,
A9, o219, 9 271 5) 7t D 5 93, A 2Rl 9K (A9H, AAE, 43 5) & 5 dHeh
BE 2ATO] 270, gE 23 9AE duHoR BAH, AAA Teln AAAH 22 nefete]
2AFY. woF ofeEEo] Aymeel that A4o] Gk Tl gi7lxciol gL Yol A

vigY ot <http: / /en.wikipedia.org/wiki/Forest_inventory>

14.5. Lesson:: AAZQ EE AA 343


http://en.wikipedia.org/wiki/Forest_inventory

QGIS Training Manual, 4] 2.2
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.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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e Open the Field calculator and name the new column :kbd:‘Plot_id?.
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14.5.4 In Conclusion
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14.6 Lesson: Creating Detailed Maps with the Atlas Tool

The systematic sampling design is ready and the field teams have loaded the GPS coordinates in their
navigation devices. They also have a field data form where they will collect the information measured
at every sample plot. To easier find their way to every sample plot, they have requested a number of
detail maps where some ground information can be clearly seen along with a smaller subset of sample
plots and some information about the map area. You can use the Atlas tool to automatically generate
a number of maps with a common format.

The goal for this lesson: Learn to use the Atlas tool in QGIS to generate detailed printable maps to
assist in the field inventory work.

Y
14.6.1 V Follow Along: Preparing the Map Composer

Before we can automate the detailed maps of the forest area and our sampling plots, we need to create a
map template with all the elements we consider useful for the field work. Of course the most important
will be a properly styled but, as you have seen before, you will also need to add lots of other elements
that complete the printed map.

Open the QGIS project from the previous lesson forest_inventory.qgs. You should have at least the
following layers:

o forest_stands_2012 (with a 50% transparency, green fill and darker green border lines).
e systematic_plots_clip.
e rautjarvi_aerial.
Save the project with a new name, map_creation.qgs.
To create a printable map, remember that you use the Composer Manager:
e Open Project — Composer Manager....
e In the Composer manager dialog.
e Click the Add button and name your composer forest_map.
e Click OK.
e Click the Show button.
Set up the printer options so that your maps will suit your paper and margins, for an A4 paper:
e Open menuselection: Composer —> Page Setup.
o Sizeis A4 (217 x 297 mm).
e Orientation is Landscape.

o Margins (milimeters) are all set to 5.
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In the Print Composer window, go to the Composition tab (on the right panel) and make sure that these
settings for Paper and quality are the same you defined for the printer:

o Size: A4 (210x297mm).
o Orientation: Landscape.
e Quality: 300dpi.

Composing a map is easier if you make use of the canvas grid to position the different elements. Review
the settings for the composer grid:

e In the Composition tab expand the Grid region.
e Check that Spacing is set to 10 mm.
e And that Tolerance is set to 2 mm.
You need to activate the use of the grid:
e Open the View menu.
e Check Show grid.
e Check Snap to grid.

« Notice that options for using guides are checked by default, which allows you to see red guiding
lines when you are moving elements in the composer.

Now you can start to add elements to your map canvas. Add first a map element so you can review how
it looks as you will be making changes in the layers symbology:

« Click on the Add New Map button: L &,

e Click and drag a box on the canvas so that the map occupies most of it.
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Composer Edit View Layout Atlas Settings

LDLURIERBekkhoee Bpppe OPEHB - ©-
e € 9 9 &5 ®

”P””I‘””|1P?”|||”|1I5?”||”IIZP?”“I”IZF?HIHHFPE Composition | Item properties | Atlas generation |

| Composition
— [a]

W Paper and quality

Number of pages | 1

Presets A4 (210%297 mm) v

= Width 297.00 >
L _

_: Height 210.00 =

) Units mm e

-

v

-

Qrientation Landscape

Page background Change...

4r

Export resolution | 300 dpi

Print as raster

World fleon | Map 0 ‘ ']

ﬁé@ I[III]@ A 18
Y

hes4e6imm  [y:so8s05mm  |fpage: 1 [[40.6% + | [1item selected |[|

Notice how the mouse cursor snaps to the canvas grid. Use this function when you add other elements.
If you want to have more accuracy, change the grid Spacing setting. If for some reason you don’t want
to snap to the grid at some point, you can always check or uncheck it in the View menu.
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14.6.2 0 Follow Along: Adding Background Map

Leave the composer open but go back to the map. Lets add some background data and create some
styling so that the map content is as clear as possible.

e Add the background raster basic_map.tif that you can find in the exercise_data\forestry\
folder.

e When prompted select the ETRS89 / ETRS-TM35FIN CRS for the raster.

As you can see the background map is already styled. This type of ready to use cartography raster is
very common. It is created from vector data, styled in a standard format and stored as a raster so that
you don’t have to bother styling several vector layers and worrying about getting a good result.

o Now zoom to your sample plots, so that you can see only about four or five lines of plots.

The current styling of the sample plots is not the best, but how does it look in the map composer?:

While during the last exercises, the white buffer was OK on top of the aerial image, now that the
background image is mostly white you barely can see the labels. You can also check how it looks like on
the composer:

e Go to the Print Composer window.

o Use the %Q button to select the map element in the composer.

e Go to the Item properties tab.

o Under Extents click on Set to map canvas extent.

o If you need to refresh the element, under Main properties click on the Update preview.

Obviously this is not good enough, you want to make the plot numbers as clearly visible as possible for
the field teams.

14.6.3 0 Try Yourself Changing the Symbology of the Layers

You have been working in . ./training_manual/basic_map/index with symbology and in Module: ¥ &
dlo| ¥ W335} with labeling. Go back to those modules if you need to refresh about some of the available
options and tools. Your goal is to get the plots locations and their name to be as clearly visible as
possible but always allowing to see the background map elements. You can take some guidance from
this image:
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You will use later the the green styling of the forest_stands_2012 layer. In order to keep it, and have
a visualization of it that shows only the stand borders:

e Right click on forest_stands_2012 and select Duplicate

e you get a new layer named forest_stands_2012 copy that you can use to define a different style,
for example with no filling and red borders.

Now you have two different visualizations of the forest stands and you can decide which one to display
for your detail map.

Go back to the Print composer window often to see what the map would look like. For the purposes of
creating detailed maps, you are looking for a symbology that looks good not at the scale of the whole
forest area (left image below) but at a closer scale (right image below). Remember to use Update preview
and Set to map canvas extent whenever you change the zoom in your map or the composer.

il
il
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14.6.4 él Try Yourself Create a Basic Map Template

Once you have a symbology your happy with, you are ready to add some more information to your
printed map. Add at least the following elements:

o Title.

e A scale bar.

e Grid frame for your map.

e Coordinates on the sides of the grid.

You have created a similar composition already in Module: ™ §4). Go back to that module as you
need. You can look at this example image for reference:
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Export your map as an image and look at it.
e Composer — Ezport as Image.
e Use for example the JPG format.

That is what it will look like when printed.

14.6.5 él Follow Along: Adding More Elements to the Composer

As you probably noticed in the suggested map template images, there are plenty of room on the right
side of the canvas. Lets see what else could go in there. For the purposes of our map, a legend is not
really necessary, but an overview map and some text boxes could add value to the map.

The overview map will help the field teams place the detail map inside the general forest area:
¢ Add another map element to the canvas, right under the title text.

e In the Item properties tab, open the Overview dropdown.
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Set the Overview frame to Map 0. This creates a shadowed rectangle over the smaller map repre-
senting the extent visible in the bigger map.

Check also the Frame option with a black color and a Thickness of 0.30.
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Notice that your overview map is not really giving an overview of the forest area which is what you want.
You want this map to represent the whole forest area and you want it to show only the background map
and the forest_stands_2012 layer, and not display the sample plots. And also you want to lock its
view so it does not change anymore whenever you change the visibility or order of the layers.

Go back to the map, but don’t close the Print composer.

Right click the forest_stands_2012 layer and click on Zoom to Layer Extent.
Deactivate all layers except for basic_map and forest_stands_2012.

Go back to the Print composer.

With the small map selected, click the Set to map canvas extent to set its extents to what you can
see in the map window.

Lock the view for the overview map by checking Lock layers for map item under Main properties.

Now your overview map is more what you expected and its view will not change anymore. But, of course,
now your detail map is not showing anymore the stand borders nor the sample plots. Lets fix that:

Go to the map window again and select the layers you want to be visible (systematic_plots_clip,
forest_stands_2012 copy and Basic_map).

Zoom again to have only a few lines of sample plots visible.

Go back to the Print composer window.

Select the bigger map in your composer (gg)

In Item properties click on Update preview and Set to map canvas extent.
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Notice that only the bigger map is displaying the current map view, and the small overview map is
keeping the same view you had when you locked it.

Note also that the overview is showing a shaded frame for the extent shown in the detail map.
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Your template map is almost ready. Add now two text boxes below the map, one containing the text
‘Detailed map zone: ¢ and the other one ‘Remarks: ¢ Place them as you can see in the image above.

You can also add a North arrow to the overview map:

e Use the Add image tool, a]

e Click at the upper right corner of the overview map.

e In Item properties open Search directories and browse for an arrow image.

o Under Image rotation, check the Sync with map and select Map 1 (the overview map).
e Uncheck Background.

e Resize the arrow image to a size that looks good on the small map.

The basic map composer is ready, now you want to make use of the Atlas tool to generate as many detail
maps in this format as you consider necessary.

14.6.6 & Follow Along: Creating an Atlas Coverage

The Atlas coverage is just a vector layer that will be used to generate the detail maps, one map for every
feature in the coverage. To get an idea of what you will do in the next , here is a full set of detail maps
for the forest area:
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The coverage could be any existing layer, but usually it makes more sense to create one for the specific
purpose. Let’s create a grid of polygons covering the forest area:

e In the QGIS map view, open Vector — Research Tools — Vector grid.

e Set the tool as shown in this image:
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e Save the output as atlas_coverage.shp.
e Style the new atlas_coverage layer so that the polygons have no filling.

The new polygons are covering the whole forest area and you have already an they give you an idea of
what each map (created from each polygon) will contain.
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14.6.7 e Follow Along: Setting Up the Atlas Tool

The last step is to set up the Atlas tool:
e Go back to the Print Composer.

e In the panel on the right, go to the Atlas generation tab.

e Set the options as follows:
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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
Dutput filename expression

| "fieldmap| '||$feature ]

single file export when possible

Sortby | ID - | E]

That tells the Atlas tool to use the features (polygons) inside atlas_coverage as the focus for every
detail map. It will output one map for every feature in the layer. The Hidden coverage layer tells the
Atlas to not show the polygons in the output maps.

One more thing needs to be done. You need to tell the Atlas tool what map element is going to be
updated for every output map. By now, you probably can guess that the map to be changed for every
feature is the one you have prepared to contain detail views of the sample plots, that is the bigger map
element in your canvas:

Select the bigger map element.
Go to the Item properties tab.
In the list, check Controlled by atlas.

And set the Marging around feature to 10%. The view extent will be 10% bigger than the polygons,
which means that your detail maps will have a 10% overlap.

14.6.
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Now you can use the preview tool for Atlas maps to review what your maps will look like:
o Activate the Atlas previews using the button or if your Atlas toolbar is not visible, via Atlas
— Preview Atlas.

e You can use the arrows in the Atlas tool bar or in the Atlas menu to move through maps that will
be created.

Note that some of them cover areas that are not interesting. Lets do something about it and save some
trees by not printing those useless maps.

14.6.8 i Follow Along: Editing the Coverage Layer
Besides removing the polygons for those areas that are not interesting, you can also customize the text
labels in your map to be generated with content from the Attribute table of your coverage layer:

e Go back to the map view.

e Enable editing for the atlas_coverage layer.
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« Select the polygons that are selected (in yellow) in the image below.
e Remove the selected polygons.

e Disable editing and save the edits.
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You can go back to the Print Composer and check that the previews of the Atlas use only the polygons
you left in the layer.

The coverage layer you are using does not yet have useful information that you could use to customize
the content of the labels in your map. The first step is to create them, you can add for example a zone
code for the polygon areas and a field with some remarks for the field teams to have into account:

o Open the Attribute table for the atlas_coverage layer.
e Enable editing.

e Use the calculator to create and populate the following two fields.
e Create a field named Zone and type Whole number (integer).
o In the Expression box write/copy/construct $rownum.

o Create another field named Remarks, of type Text (string) and a width of 255.
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In the Fxpression box write 'No remarks.'. This will set all the default value for all the polygons.

The forest manager will have some information about the area that might be useful when visiting the
area. For example, the existence of a bridge, a swamp or the location of a protected species. The
atlas_coverage layer is probably in edit mode still, add the following text in the Remarks field to the
corresponding polygons (double click the cell to edit it):

For the Zone 2: Bridge to the North of plot 19. Siberian squirrel between p_13 and
p_14..

For the Zone 6: Difficult to transit in swamp to the North of the lake..
For the Zone 7: Siberian squirrel to the South East of p_94..

Disable editing and save your edits.

Almost ready, now you have to tell the Atlas tool that you want some of the text labels to use the
information from the atlas_coverage layer’s attribute table.

Go back to the Print Composer.

Select the text label containing Detailed map.. ..

Set the Font size to 12.

Set the cursor at the end of the text in the label.

In the Item properties tab, inside the Main properties click on Insert an expression.
In the Function list double click on the field Zone under Field and Values.

Click OK.

The text inside the box in the Item properties should show Detail map inventory zone: [%
"Zone" %]. Note that the [/ "Zone" %] will be substituted by the value of the field Zone for the
corresponding feature from the atlas_coverage.

Test the contents of the label by looking at the different Atlas preview maps.

Do the same for the labels with the text Remarks: using the field whit the zone information. You can
leave a break line before you enter the expression. You can see the result for the preview of zone 2 in
the image below:
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Use the Atlas preview to browse through all the maps you will be creating soon and enjoy!

14.6.9 6’ Follow Along: Printing the Maps

Last but not least, printing or exporting your maps to image files or PDF files. You can use the Atlas
— FExport Atlas as Images... or Atlas — FExport Atlas as PDEF.... Currently the SVG export format is
not working properly and will give a poor result.

Lets print the maps as a single PDF that you can send to the field office for printing:

Go to the Atlas generation tab on the right panel.

Under the Output check the Single file export when possible. This will put all the maps together
into a PDF file, if this option is not checked you will get one file for every map.

Open Composer — Ezxport as PDF....

Save the PDF file as inventory_2012_maps.pdf in your
exercise_data\forestry\samplig\map_creation)\ folder.

Open the PDF file to check that everything went as expected.

You could just as easily create separate images for every map (remember to uncheck the single file
creation), here you can see the thumbnails of the images that would be created:
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In the Print Composer, save your map as a composer template as forestry_atlas.qgpt in your
exercise_data\forestry\map_creation\ folder. Use Composer — Save as Template. You will be
able to use this template again and again.

Close the Print Composer and save your QGIS project.

14.6.10 In Conclusion

You have managed to create a template map that can be used to automatically generate detail maps to
be used in the field to help navigate to the different plots. As you noticed, this was not an easy task
but the benefit will come when you need to create similar maps for other regions and you can use the
template you just saved.

14.6.11 What’'s Next?

In the next lesson, you will see how you can use LiDAR data to create a DEM and then use it to your
enhance your data and maps visibility.

14.7 Lesson: Calculating the Forest Parameters

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.

The goal for this lesson: Calculate forest parameters at general and stand level.

14.7.1 ‘i Follow Along: Adding the Inventory Results

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.

Continue with the QGIS project from the lesson about designing the inventory, you probably named it
forest_inventory.qgs.

First, add the sample plots measurements to your QGIS project:
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e Go to Layer — Add Delimited Text Layer....

e Browse to the file systematic_inventory_results.csv located in
exercise_data\forestry\results\.

e Make sure that the Point coordinates option is checked.

e Set the fields for the coordinates to the X and Y fields.

e Click OK.

e When prompted, select ETRS89 / ETRS-TM35FIN as the CRS.

e Open the new layer’s Attribute table and have a look at the data.

You can read the type of data that is contained in the sample plots measurements in the text file
legend_2012_inventorydata.txt located in the 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:

o Right click on the systematic_inventory_results layer.
o Browse to exercise_data\forestry\results\ folder.

o Name the file sample_plots_results.shp.

e Check Add saved file to map.

e Remove the systematic_inventory_results layer from your project.

14.7.2 v( Follow Along: Whole Forest Parameters Estimation

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.

You can calculate the average of a field in a vector layer using the Basic statistics tool:
e Open Vector — Analysis Tools — Basic statistics.
e Select the sample_plots_results as the Input Vector Layer.
e Select Vol as Target field.
e Click OK.
The average volume in the forest is 135.2 m3/ha.

You can calculate the average for the number of stems in the same way, 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 IE l Parameter Value lz]
Mean 135.153153153 U Mean 2744.65765766 u
StdDev 69.966941769 StdDev 2775.63980935
Sum 15002.0 Sum 304657.0
Min 15.0 m Min 167.0 m
a a
Max 333.0 B Max 11400.0 B
Press Ctrl+C to copy results to the clipboard Press Ctrl+C to copy results to the clipboard
0 0% ] [ o Close 0 0% ] [ Close
4 4

14.7.3 e Follow Along: Estimating Stand Parameters

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:

Open the Vector — Data Management — Join attributes by location tool.
Set forest_stands_2012 as the Target vector layer. The layer you want the results for.

Set sample_plots_results as the Join vector layer. The layer you want to calculate estimates
from.

Check Take summary of intersecting features.
Check to calculate only the Mean.

Name the result as forest_stands_2012_results.shp and save it in  the
exercise_data\forestry\results\ folder.

Finally select Keep all records..., so you can check later what stands did not get information.

Click OK.

Accept adding the new layer to your project when prompted.

Close the Join attributes by location tool.

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.

You need to first calculate the areas for the stands and then calculate total volumes and stem numbers
for each of them:

e In the Atributes table enable editing.
e Open the Field calculator.

¢ Create a new field called area.
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Leave the Output field type to Decimal number (real).
e Set the Precision to 2.

e In the Ezpression box, write $area / 10000. This will calculate the area of the forest stands in
ha.

e Click OK.

Now calculate a field with the total volumes and number of stems estimated for every stand:
e Name the fields s_vol and s_stem.
o The fields can be integer numbers or you can use real numbers also.

e Use the expressions "area" * "MEANVol" and "area" * "MEANStems" for total volumes and total
stems respectively.

e Save the edits when you are finished.
o Disable editing.

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.

e In the guilabel: Atributes table for the forest_stands_2012_results layer, select all the stands
containing information.

e Open Vector — Analysis Tools — Basic statistics.

e Select the forest_stands_2012_results as the Input Vector Layer.
e Select area as Target field.

e Check the Use only selected features

e Click OK.
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T

! Basics statistics R
Input Vector Layer
forest_stands_2012_results -
X Use only selected features
Target field

area i

Statistics output

StdDev 0.688308297233
Sum 66.039
Min 0,181

Maw 3.776
Press Cirl+C to copy results to the dipboard

u o |

Parameter Value
Mean 0.9711a17040a

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.

Using the information from the forest stands, instead of directly using that from the sample plots, gives
the following average estimates:

e 184.9 m3/ha and
e 2719 stems/ha.

Save your QGIS project, 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: DEM from LiDAR Data

You can improve the look of your maps by using different background images. You could use the basic
map or the aerial image you have been using before, but a hillshade raster of the terrain will look nicer
in some situations.

You will use LAStools to extract a DEM from a LiDAR dataset and then create a hillshade raster to use
in your map presentation later.

The goal for this lesson: Install LAStools and calculate a DEM from LiDAR data and a hillshade
raster.

v
14.8.1 Follow Along: Installing Lastools

Managing LiDAR data within QGIS is possible using the Processing framework and the algorithms
provided by LAStools.

You can obtain a digital elevation model (DEM) from a LiDAR point cloud and then create a hill-
shade raster that is visually more intuitive for presentation purposes. First you will have to set up the
:guilabel:‘Processing‘framework settings to properly work with LAStools:

e Close QGIS, if you have already started it.

e An old lidar plugin might be installed by default in your system in the folder C:/Program
Files/QGIS Valmiera/apps/qgis/python/plugins/processing/.

e If you have a folder named lidar, delete it. This is valid for some installations of QGIS 2.2 and
2.4.
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E=R(ECR (=™

@u.| . %« apps » qgis » python » plugins » processing »

- | 4,| | Search proc.. O |

0 @

Organize « = Open Include in library = Share with - Burn = H=
Mame . Date medified Type Size

. 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

. exampleprovider 6/5/2014 3:20 PM File folder

.. gdal 6/5/2014 3:20 PM File folder

\ grass 6/5/2014 3:20 PM File folder

L. 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

| oth 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

Nr 6/5/2014 3:20 PM File folder

Go

to the
QGIS_2_2_toolbox.zip.

lidar
File folder

deleted.

Date modified: 6/5/2014 3:20 PM

exercise_data\forestry\lidar\
Open it and extract the lidar folder to replace the one you just

folder,

there

you

can find

-

m

file

« If you are using a different QGIS version, you can see more installation instructions in this tutorial.

Now you need to install the LAStools to your computer. Get the newest lastools version here and
extract the content of the lastools.zip file into a folder in your system, for example, c:\lastools\.
The path to the lastools folder cannot have spaces or special characters.

ZF: Read the LICENSE. txt file inside the lastools folder. Some of the LAStools are open source and
other are closed source and require licensing for most commercial and governmental use. For education

and evaluation purposes you can use and test LAStools as much as you need to.

The plugin and the actual algorithms are now installed in your computer and almost ready to use, you
just need to set up the Processing framework to start using them:

e Open a new project in QGIS.

e Set the project’s CRS to ETRS89 / ETRS-TM35FIN.

e Save the project as forest_lidar.qgs.

To setup the LAStools in QGIS:

e Go to Processing — Options and configuration.

e In the Processing options dialog, go to Providers and then to Tools for LiDAR data.

Check Activate.
For LAStools folder set c:\lastools\ (or the folder you extracted LAStools to).

14.8.
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l Search...

Setting Value

-- % General

iﬁ Maodels

B 4 Providers

-3 GDAL/OGR

- i GRASS commands

E GeoServer/PostGISs tools

- o Modeler-enly tools

ﬁ Orfec Teolbox (Image analysis)

- & qels gecalgerithms

'@ R scripts

& sAGA

TauDEM (hydrologic analysis)

- ¥, Tools for LIDAR data
>R Activate x
R Fusion folder

R L&Stools folder
E}--E Scripts

0 O O O O O - O <

14.8.2 0 Follow Along: Calculating a DEM with LAStools

You have already used the Processing toolbox in Lesson: 57F 57| to run some SAGA algorithms. Now
you are going to use it to run LAStools programs:

e Open Processing — Toolboz.
e In the dropdown menu at the bottom, select Advanced interface.

e You should see the Tools for LiDAR data category.
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Processing Toolbox =

Search...

&

- Recently used algorithms

- a GDAL/OGR. [32 geoalgorithms]

- i GRASS commands [157 geoalgorithms]

- E GeoServer PostGIS tools [3 geoalgorithms]
Models [12 geoalgorithms]
Orfeo Toolbox (Image analysis) [76 geoalgorithms]

" QGIS geoalgorithms [67 geoalgorithms]

- SAGA [243 geoalgorithms]

- B Scripts [11 geoalgorithms]

- R Tools for LIDAR. data [55 geoalgorithms]

Advanced interface -

SimEiﬁEd interface

o Expand it to see the tools available, and expand also the LAStools category (the number of algo-
rithms may vary).

e Scroll down until you find the lasview algorithm, double click it to open.

o At Input LAS/LAZ file, browse to exercise_data\forestry\lidar\ and select the
rautjarvi_lidar.laz file.
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[ - . - lasdip ’
‘ﬁ lasview E - lascolor

- lasduplicate

Parameters | Log | Help - lasgrid

' ' ' - lasground

- lasheight

verbose - lasindex

- lasinfo

No T - lasmerge

) - lasnoise
input LAS/LAZ file - lasoverage

C:\ggis_forestry'exercise_data\forestry\idarrautjarvi_lidar.laz :] - lasaverlap
- |laspredsion

- lasguery
- lassort
- lassplit
- lasthin
- lastile
- lasvalidate
] - lasview

- laszip

-+ shp2las

- bias

1 ACkm e Mhimelim—e-

e Click Run.
Now you can see the LIDAR data in the just a little LAS and LAZ viewer dialog window:

1/ just a little LAS and LAZ viewer (= e )

pan

There are many things you can do within this viewer, but for now you can just click and drag on the
viewer to pan the LiDAR point cloud to see what it looks like.

FA: If you want to know further details on how the LAStools work, you can read the README text files
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about each of the tools, in the C:\lastools\bin\ folder. Tutorials and other materials are available at
the Rapidlasso webpage.

o Close the viewer when you are ready.

Creating a DEM with LAStools can be done in two steps, first one to classify the point cloud into ground
and no ground points and then calculating a DEM using only the ground points.

e Go back to the Processing Toolboz.
o Note the Search... box, write lasground.

e Double click to open the lasground tool and set it as shown in this image:

g lasground
Parameters Log Help |
verbose B
No hd
input LAS/LAZ file
C:\qgis_forestry\exerdse_data'\forestryYidarrautiarvi_lidar.laz I]
horizontal feet
No -
vertical feet
Mo -
airborne LIDAR
fes -
terrain type
wilderness hd
preprocessing
default hd @
[ 0% |

e The output file is saved to the same folder where the rautjarvi_lidar.laz is located and it is
named rautjarvi_lidar_1.las.

You can open it with lasview if you want to check it.
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1 just a little LAS and LAZ viewer =] f=le =

pan

The brown points are the points classified as ground and the gray ones are the rest, you can click the
letter g to visualize only the ground points or the letter u to see only the unclassified points. Click the
letter a to see all the points again. Check the lasview_README.txt file for more commands. If you are
interested, also this tutorial about editing LiDAR points manually will show you different operations
within the viewer.

e Close the viewer again.
e In the Processing Toolbox, search for las2dem.

e Open the las2dem tool and set it as shown in this image:
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7 las2dem

Parameters Log Help |

verbose

Mo -
input LAS/LAZ file

C:\gois_forestry\exercse_data‘forestry\idarrautjarvi_lidar_1.las I]

filter {by return, dassification, flags)

— -

step size [ pixel size

1.000000 = E]
Attribute
elevation -
Product
actual values -
Qutput raster file

C:foois_forestry fexercise_data fforestry fresults frautjarvi_dem. tif

% Cpen output file after running algorithm

[ 0% l

Run Close Cancel

The result DEM is added to your map with the generic name Output raster file.

F4: The lasground and las2dem tools require licensing. You can use the unlicensed tool as indicated
in the license file, but you get the diagonals you can appreciate in the image results.

14.8.3 0 Follow Along: Creating a Terrain Hillshade

For visualization purposes, a hillshade generated from a DEM gives a better visualization of the terrain:
o Open Raster — Terrain analysis — Hillshade.

e As the Output layer, browse to exercise_data\forestry\lidar\ and name the file
hillshade.tif.

o Leave the rest of parameters with the default settings.
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Elevation layer rautjarvi_dem R4
Output layer =stry/lidar frautiarvi_hilshade. tf | | ... |
Qutput format ' GeoTIFF R4
Z factor 1 |

® Add result to project

Hlurmination
Azimuth (horizontal angle) [SUD.DD %]
Vertical angle 40,00 =

e Select ETRS89 / ETRS-TM35FIN as the CRS when prompted.

Despite the diagonal lines remaining in the hillshade raster result, you can clearly see an accurate relief
of the area. You can even see the different soil drains that have been dug in the forests.
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14.8.4 In Conclusion

Using LiDAR data to get a DEM, specially in forested areas, gives good results with not much effort.
You could also use ready LiDAR derived DEMs or other sources like the SRTM 9m resolution DEMs.
Either way, you can use them to create a hillshade raster to use in your map presentations.

14.8.5 What’s Next?

In the next, and final step in this module, lesson you will use the hillshade raster and the forest inventory
results to create a map presentation of the results.

14.9 Lesson: Map Presentation

In the previous lessons you have imported an old forest inventor as a GIS project, updated it to the
current situation, designed a forest inventory, created maps for the field work and calculated forest
parameters from the field measurements.

It is often important to create maps with the results of a GIS project. A map presenting the results of
the forest inventory will make it easier for anyone to have a good idea of what the results are in a quick
glance, without looking at the specific numbers.
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The goal for this lesson: Create a map to present the inventory results using a hillshade raster as
background.

14.9.1 i Follow Along: Preparing the Map Data

Open the QGIS project from the parameters calculations lesson, forest_inventory.qgs. Keep at least
the following layers:

e forest_stands_2012_results.

e basic_map.

e rautjarvi_aerial.

e lakes (if you don’t have it, add it from the exercise_data\forestry\ folder).

You are going to present the average volumes of your forest stands in a map. If you open the Attribute
table for the forest_stands_2012_results layer, you can see the NULL values for the stands without
information. To be able to get also those stands into your styling you should change the NULL values to,
for example, -999, knowing that those negative numbers mean there is no data for those polygons.

For the forest_stands_2012_results layer:
e Open the Attribute table and enable editing.
e Select the polygons with NULL values.
o Use the calculator to update the values of the MEANVol field to -999 only for the selected features.
e Disable editing and save the changes.
Now you can use a saved style for this layer:
e Go to the Style tab.
e Click on Load Style.

e Select the forest_stands_2012_results.qml from the exercise_data\forestry\results\
folder.

e Click OK.
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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 -
% Graduated -

Column MEANp_vol i -

Symbol . Change... Classes |7 :

Color ramp -[sourcej - Invert Mode Natural Breaks (Jenks) «

Symbal |\Elua ILaheI |
-999,0000 - 0.0000 No data
0.0000 - 15.0000 0-15

u Diagrams 15.0000 - 25.0000 15-25

25.0000 - 50,0000  25-50

‘fi Metdatn 50.0000 - 100.0000 50 - 100

2 100.0000 - 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 M

OK Cancel Apply Help

Your map will look something like this:

14.9. Lesson: Map Presentation 381



QGIS Training Manual, 4] 2.2

' QGIS 2.2.0-Valmiera - lidar
Project Edit View Layer Settings

)

Plugins Vector Raster Database MMQGIS Processing Help

L= =
[Ao@ PP rAPLRM - @ B-

E- % & hillshade

%

¥

|There is & plugin update available ||I||

397138,6787216 |E|| 1:9,310 - % Render ||I| y

14.9.2 & Try Yourself Try Different Blending Modes

The style you loaded:
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- forest_stands_2012_results | Style o=

W Layer rendering

,?T_ Layer Properties

Layer transparency C 1] :
Layer blending mode Hard light *  Feature blending mode Mormal -
* Graduated -

Column MEANp_vol i -

Symbol . Change... Classes |7 :

Color ramp -[sourcej - Invert Mode Natural Breaks (Jenks) «

Symbal |\Elua ILaheI |
-999,0000 - 0.0000 No data
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

(@) vewdats

Classify Add dass Delete Delete al Advanced ~

Load Style ... Save As Default Restore Default Style Save Style M

OK Cancel Apply Help

is using the Hard light mode for the Layer blending mode. Note that the different modes apply different
filters combining the underlying and overlying layers, in this case the hillshade raster and your forest
stands are used. You can read about these modes in the User Guide.

Try with different modes and see the differences in your map. Then choose the one you like better for
your final map.

14.9.3 0 Try Yourself Using a Composer Template to Create the Map result

Use a template prepared in advanced to present the results. The template forest_map.qpt is located
in the exercise_data\forestry\results\ folder. Load it using the Project — Composer Manager...
dialog.
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3 Jﬁ Composer man  Create unigue print composer title
(title generated if left empty)

I results I = ]

Lok | came

w Mew from template
' Specific B | Add
[arciE'.E_damfFurest'ﬁresultsj'Furest_map.qpt] |

Open template directory [ user l [ default l

s | [ owtone | [ nemove | _rename | [ con

Open the map composer and edit the final map to get a result you are happy with.

The map template you are using will give a map similar to this one:
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RAUTJARVI FOREST
- INVENTORY RESULTS 2012 -

Stand Results

Stand Volume (m3/ha)

I ro data
[Jo-15
[ 15-25
[ 25-50
I s0 - 100
B 100- 150
Bl 150 - 300

= 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

6786500

6785500

Save your QGIS project for future references.
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14.9.4 In Conclusion

Through this module you have seen how a basic forest inventory can be planned and presented with
QGIS. Many more forest analysis are possible with the variety of tools that you can access, but hopefully
this manual has given you a good starting point to explore how you could achieve the specific results
you need.
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____+ _______ + _____

1 | Tim | 20

2 | Horst | 88
(2 rows)

SQL tlofefHo] 2o A= EHlolE&= A 2tk Yt

15.1.3 4/2t

Folg Flol2o] 7 WOl AL Aok, 54 G doly grse] Fgolrh. Ie o W52
ol2ojxLife] w2t T2 ABFTh WESHs golt £5 vt uHY 2ok SHAE, BE ol5e
Pe (EX PE gh) 2 ¢ A @ D9 wAk Aol ol e g S8 A st Gojekn 2t -
SFLE

387



QGIS Training Manual, 4] 2.2
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2 | Horst | 88 <-- one record
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insert into person (age) values (40);

select * from person;

A7t

id | name | age
____+ _______ + _____

1 | Tim | 20

2 | Horst | 88

4 | | 40 <-- null for name

(3 rows)

o B2 HolHy2 AT = lEUTH PostgreSQL 72 A HA Q!

15.1.6 4 t|o|gHo]A =]

et AAIE Fol dlolgHo] 27t of BA FAE=A] dotaAlt. F4 dlolgHolAE s syt

Y
Try Yourself ‘ 3

et 248 AolR, ol a4= ool QA 12| dolEuo A of@ QA4S HAof B
A7 AN &
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_4

I ch ARl

doleulo] A8 ANSHE WAL A4 AAY RFe APt AUk A4 AAe] Ade FaHA
gloleuol o] el 2 A Edshs Aiuth

15.1.8 A+13}

gloleulo] £ 0] 54 ooltfo] 71-d] Shbi Holel o] BA/FE-E W3t
53 A7 14S At gy

Zgatete glolg o] 29 f271 -8 H2l 9, o

rir
po)
o
i
=
i)
)
)
>

18 7248 d& 7 e vhdAshA] o2 54 54s
- JME, AHlolE, EE o] - & 3t o Hgraa) selske AAH S wolct. - sl7ju

Brtak AA o A ohE §EEel YEYh
ZIRt o2 A B,

Table "public.people"

Column | Type | Modifiers
__________ oo ¢ N
id | integer | not null default
| | nextval('people_id_seq'::regclass)
| I
name | character varying(50) |
address | character varying(200) | not null
phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

select * from people;

id | name | address | phone_no
e B e
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duester | 4 Avenue du Roix, Geneva | 072 121 122
(2 rows)
TUT EEY T TAEE 7 AE0] Wl SR AL o] HolEZt BAE wintr; 8-S
aHsHA gy By E/‘lfﬂo] H7AE S dolgHo|AE Hulo]Esh= o] B2 242 dfof Futh.

15.1.9 Try Yourself V‘ g

mlm

EAE EolaL HlolE F+x2E Atetst] AOH e 2}l ‘people’ HlolE2= AAANEAA 2

] -
glolefHo] 2 Aqtete] Hisl] o2k oA o ¢lolE & AdFHH
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15.1.10 <Id A~

Il

glolefuo] 2 qld)2gh HlojejHlo] 2 Elo]ZelA Hlole] A4 2¢lo] &5
- $17] w3}
AHAE et ofd Aol dF AL - 2EE @epAe] Aele] gl

e Wagh AUE & W TAREH 3 A Al Fofop I AT, Mol BRio] G
ol Pl Juot gl Wol A S Wel HE 4 oA shE]

il
Ol

FIA 7= HlolH +

BN
o,
T

Fl of,
N MQ
N
rlr
L
s H
o2
X
el
I'E
;

create index person_name_idx on people (name);
oA 48 AM ol Eekd Huyrt.

Table "public.people"

Column | Type | Modifiers
__________ R, S UV
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 A#EA

AL Fd =2 AAG71dUe BE HolE9] ofd E2 % Frdrt AEAE Adshs ° 24yt
ol dANA id 7F Al AAYT. HolEo HZETF 712 winttt =27 S7ku .

id | name | address | phone_no

_1 T Tim Sutton I 3 Buirski Pl;;;, Swellendam T 071 123 ;;;_

2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

15.1.12 Qe ¥A =&

4arekd dolgHlo|As dWtdor g2 A (HolE) & 7HAA B4+, ©] 474]': Atoo] =24
o|E4e A5k dl AdE e | =2 (ER Diagram) & AH&H T o ©A 9] ob2] Afoh=#] ¢d2
‘people’ Hlo| &2 AZHHAUA| L.

select * from people;

id | name | address | phone_no
———t —————t -—- e B

1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123

2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

(2 rows)

2 72 A e dis) E2Ee HEE Hart IES o] Holed &4 F HoleR Ye &

slzuet.

select * from streets;

id | name
e
1 | Plein Street

(1 row)
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o] s
select * from people;

id | name | house_no street_id | phone_no

+ + + ——+-- -—-

1 | Horst Duster | 1] 072 121 122
(1 row)

People P Streets

ER S5 5ol Ak BAS BT 5 gk of AAA SRS @ m2e] Be Aol 4 4
itk AHIE Bol g,

Try Yourself V=2

o] ‘people’ BEOf= of2] B A5t A7} Fol YU AR AAR o HsE APAA S
Qlex] A7t ER EEE A2 AZHe EFHHAIA L
A7t gl

15.1.13 A°F =7, 7|2 7], <] 7]

dloefHo] A& Alof 2702 wA ¢toll = TlolE 7t of%

AlZb} Q2] sh=A] Selsts b 2. g Sol
ST A RS T 5 QT
78 S| A ES Aok TS0l FE shp ol de] TE gHIUT 71 718 BE id Bk ohel, AlEAe

A$7} gREy .

olef 7= s

ER 82 1 1, Ho]d Alo]e] AL BE 7]
29

o] ‘people’ AAE HH, HolE AOloA street
APA-S HodZT QlGyt,

Table "public.people"

e ri
N
jsz
rubL
kﬂ
jz
o)
N
é
E
_0|L
k1
%9

>
i
o

Column | Type | Modifiers
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)
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15.1.14 E=AA

A2 ol s1o10F g, el ol
dlo]ej o] 2ol that AgAke] 475 2ol A B4 Yske A5 HBokz 5 9l

% oA skt
AH§ATE £ Az A L8E 741 Qleka A7)

Sttt o] dH o] HA
o ZOJAIA R20 &
o SMofA R20 & ¢

BAA Q. ofE Azt T ARe AR Adslol
olguit

15.1.16 What's Next?

olAl HolHH|o| AT} o] Ao oBA ZFSt=A] dobiteY, A iR °lES
dloleHo] 25 B sEAIT

>

ol
nst
>
30
rr
=

15.2 Lesson: H|o|g 24l A5y

oAl RE olES Aoy, Al dolHHo]AE A SEAIH. o] ZAejolA BT dlolHHo]AE o
BE Y dlA= AR AYych

o] Zole] Bk WS £mEY oIS AX|3ka 4] Hlo] o] AS AlWshe d A&,

T AT G MRS MU, W A i € I8 Pogredol & AT
4 ot A9 A8 GUI IAEE of7] oM The 2B 4 9lssUth. o] Z8|of A& A4
SRR QGIS & APk Arkn 7 geHE A4S FobFAlAle.

Su=o A kgt o] A5t

sudo apt-get install postgresql-9.1

et 22 WAAE ¥ B AUk

[sudo] password for qgis:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
postgresql-client-9.1 postgresql-client-common postgresql-common
Suggested packages:

oidentd ident-server postgresql-doc-9.1

The following NEW packages will be installed:

postgresql-9.1 postgresql-client-9.1 postgresql-client-common postgresql-common
0 upgraded, 4 newly installed, O to remove and 5 not upgraded.
Need to get 5,012kB of archives.
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After this operation, 19.0MB of additional disk space will be used.
Do you want to continue [Y/n]?

O, =25 9 427 2 7k 7oAl L.

gt

Y £ U5t Enter 71E 7

15.2.2 =%

PostgreSQL & #-%- &5+ 2etel 2A4E 251 Ad5Uh

15.2.3 dlo|gH|o] A AFEAF A A

SnEo] A
A7} $2E F ohg §PolE AWM PostereSQL ] AHEAE B ohg, A dlolellol 2 ALgRE
YA L

Azdo] (WHEE 870k AHgAre] SHE BTAEE AN L. (AHEAIA sudo Bo] Glojob
Fuh

1tk PostgreSQL M) WA ZFIEC]A dlojeulol 2 AFgAFE BASIAA L. olnf AHATE
EE AR EUSA AL, S AHAE 21181 Al PostereSQL ©] AFH T Q15T Aol
whe] B2 13 ARl A AU

createuser -d -E -i -1 -P -r -s qgis

Lol HIUASE g 4oHH Ayt Al2d =17] HjUH T o}

etof ghuich,

rr

A2 e xU7bar
-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

oAl th FHE AHANA PostgreSQL A-&AFS] Al A ol A Blojupd Al L.

exit

15.2.4 A AR &<l

psql -1

ohet 2L shee wA = A

Name | Owner | Encoding | Collation | Ctype |
—————————— e + ————— ————— —————4
postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |
templateO | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |
templatel | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |
(3 rows)

q 2 AHA Mo AN,
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15.2.5 do]EHo]lA A4

A dloTelHlo] 28 A5t W createds HHOIE AT Thea 2ol WA A
Ty,

createdb address -0 qgis

& WeolS Sa A dlolelulo] 20 £AE BT 5 Ayt

I=
alil
H:l

E o 4] Ao}

psql -1

chedt 2 g v Ayt

Name | Owner | Encoding | Collation | Ctype |  Access privileges

—————————— e + ————— + —————

address | qgis | UTF8 | en_ZA.utf8 | en_ZA.utf8 |

postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |

templateO | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 | =c/postgres: postgres=CTc/postgres
templatel | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 | =c/postgres: postgres=CTc/postgres

(4 rows)

q 2 AN HoluhiiAle

thgt 2ol 417 AHEA elolelulo] 2o e 4 &t
psql address

psal Hlolello] 2 Aol A Lhe 2w that Zo] gJahile.
\q

A Ahgel e Eewre Bej thet Zol geishAle.
\?

SQL g golol tiet mada HeH vt 2ol s L.

\help

15.2.7 SQL & Hlo]& A4

Hlo]l 5 TrEoHASUTH o ZololA THESHE ER ERE A|H o2 42 Ayttt WA F4 DB
o W4HIALL.

psql address

I & streets Ho| &S AT YT

create table streets (id serial not null primary key, name varchar(50));

serial T} varchar & **Ho[E{q ** AUt} serial < PostgreSQL ©| A HFZ =7t F712 wfjutct

AFAo R id B A4 ABA (s 241 2 Y= AT varchar (50) & PostgreSQL ©] Z 0]
50 =2k} A= H 2=E st gyt
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Wejosl ; B Tuths A Fopa4e Ayt RE SQL BHol7t o2/ Butek gt AEE
25, psql o] T 2L hE-S Hug AUt

NOTICE: CREATE TABLE will create implicit sequence "streets_id_seq" for
serial column "streets.id"

NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "streets_pkey"
for table "streets"

CREATE TABLE

o

AHg210] H|o] &S streets.id & ©]8otl= 7| 7| streets_pkey ¢ ¥ AvAHoz A=

et

F4 ;2 YA Z AEE F=2H address-# I T2 TEITE R S07H HYt} PostgreSQL ©]
Q4 EE BeolS 7R 917 e Beels Adsteln ; & desilAle.

gl £7)ukE AW BT theAd shw Btk

\d streets

T3 w2 22 W8e v Adyo

Table "public.streets"

Column | Type | Modifiers
id | integer | not null default
| | nextval('streets_id_seq'::regclass)
name | character varying(50) |
Indexes:

"streets_pkey" PRIMARY KEY, btree (id)
Hlo] &9 -8 AmE W o34 st gyt
select * from streets;
T o 22 W82 ek Ayt

id | name
___+ ______

(0 rows)

AFgF ol o] @A) Hlo] Gtk & o 4 Qv

Try Yourself v =

sroll Al i W-EHHE people ©|2t= HlolE& TEAHA L.

Add fields such as phone number, home address, name, etc. (these aren’t all valid names: change them
to make them valid). Make sure you give the table an ID column with the same data-types as above.

Ax} gkl
15.2.8 SQL 2 7] A4

F A7 o] EAIG-2 Tl o] ElH[o] A7} people T} streets 7t =24 BAE 7FA| 2L ok AHE-S RETHE
AUt o] TAE BHSHH, streets H 0] 52| 7|2 7]& 7Ha]7]= &l 71 A oJsordt gyt

S, HO,

People P Streets

744 el gl
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alter table people
add constraint people_streets_fk foreign key (street_id) references streets(id);

s
i)
K

o] g7 5} people HIO|E0l street_id WE7} streets H|O|E2] a7t & id @F YX[sHofqt
g A U

Aok 20 A & H QA BHL Hol A4 A bt Zol shs AYU,

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

Aok 271& F7Fek, Hlol 27]uvt ohgt 2ol Mg et

Table "public.people"

Column | Type | Modifiers
___________ PR + — ————e
id | integer | not null default

I | 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_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

el 4 AAol = AAD Atolol] o] FA71E vrgU . o]27 sk Wt Z©] people HOlE2
name o Q18 A5 ok Hich,

create index people_name_idx on people(name);

\d people

Hlol g 27)ul7} cheat o] MAEY

Table "public.people"

Column | Type | Modifiers
___________ o + —_— —
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!
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Foreign-key constraints:
"people_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

15.2.10 SQL 2 go|E &

Hlol =g ol T 4L A arop FHIE 2 4 &t

drop table streets;

F4: @A AN o] Bol Barst) gtk ol AHL7ER? ol o § TRt

‘people’ H|o]=of| sl FLet drop table P OIS AHEE ¢, A¥H o= T4 AdUnt.

drop table people;

T s BEOlE S people HOEE ERATY, o A dastos A2 o
0’0° = Oy

15.2.11 pgAdmin 111 ol ti5f

We are showing you the SQL commands from the psql prompt because it’s a very useful way to learn
about databases. However, there are quicker and easier ways to do a lot of what we are showing you.
Install pgAdminlIT and you can create, drop, alter etc tables using ‘point and click’ operations in a GUI.

SBRoA the} o] AXT 4 LT,

sudo apt-get install pgadmin3

e 2=l A pgAdmin IT1 o ths & ZFAIS] Hl-¢-A 2 AdY.

15.2.12 In Conclusion

oA 3] ASHE A lo|EHo]|AE Aot S wiHs Ut
15.2.13 What's Next?

o2 7ol A DBMS £ &l Al HlolHE F7lot= W& v AdYch
15.3 Lesson: @] d|oj¥ F7}

OlAl w7t AT AL, e Fod HolHE A efoF gyt
o] ZFelel Fx: flolgH|o|A o] A glolE & IMESHE WS w7l

l>

15.3.1 QTN E A+

o2 7| glo]Eo] Hlo|EE 27187k ? SQL INSERT & Astd it 7152 & 4 95Ut

insert into streets (name) values ('High street');

ohe HE2 71olshA 2.
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o« values 7|¥E Flo] BE IO HES Yo4AlL
. BAGL A2uLER @Ak Tt
. id D2 917 ghe AAESHA EU 1d & ARAR A5 A7) BRIt
. id B $FOR AP, A dolelulo] 20] RAYS U7 A F= &
Ale] 45 cHA INSERT 0 12 & & & AdYch.
HlolEe BE dolel Adstd AHgAre] AME Hele] AnE B 4 &
select * from streets;
A=
select * from streets;
id | name

____+ _____________
1 | High street
(1 row)

Y
Try Yourself i ZFa

INSERT 301 & AF§51A streets Hlol 2ol A 28 77151414 2.
Az} 89l

15.3.2 AloF 20 wet dlold A% F7}

15.3.3 Try Yourself & =32

people E|o|E0f th3 AR ARtE ZE

Name: Joe Smith
House Number: 55
Street: Main Street
Phone: 072 882 33 21

BN
rO
il
o
|z
)
|m
mm
W
N
&l'
1
>
>,
o

FA: o] Aol ASASE 447} ofler EAAR Ao AL 7SI
o] AlHelA streets Eo|E° Main Street ofl thet 2 =5 WA A/GsHA] il HlolH & F71ste st
o= B E Ut = AUt
& Aol dholAE 2 Be AU,
. ERYont 218 4 gudd
o ‘streets’ Ho]Eo] =& HIEF WA PASHR] oW k= id & ol8oiA E2E FIIE

SEE)

Ag7te] 5 Hlolgo
T2 gFE glol+=

olgl 2|41 AHaa~

e

712/918) A2 QFH0] Yeke AL AN L. oAl Bl 48 R
@ %

i

A3} 2l

=
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15.3.4 Hjojg A€

oln] glo|gE A 4~ 9)

e 2 gl 2L syt 2ok g o SelBAst

rr

select name from streets;
select * from streets;

select * from streets where name='Main Road';

ol TA oA dlolE S Aeiskn e Wshs Wel] tiel o 245 Lok Ayt

15.3.5 Hjo]E Ho]E

ol® 7|E HlolHE WAt & ¢ o BAl sfof 27187 A& S0 =2l "Rl siEAI

update streets set name='New Main Road' where name='Main Road';

glolE MBS A§T v oh9- Folshol Fuict. VHERE T2} LAFH ARET} skt ol gl
gl Aych
cg

HESIE Hol /1% 718 Agot o] B W,

15.3.6 Ho|E E2E

glolEol A L BAEES A A5, DELETE § gl & °-85H A2,
delete from people where name = 'Joe Smith';

‘people’ H|o]E&o] oBA HAR=A] 27427

address=# select * from people;

id | name | house_no | street_id | phone_no
———m—————— e ——— + -

(0 rows)

15.3.7 Try Yourself v Al

AF7H) e 7148 ol galA A8 dlolelslo] 2ol A TS B W F7aR A L.
name | house_no | street_id | phone_no

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
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15.3.8 In Conclusion
oA o] FA oA AT E 7] Hdlof A Hlo|HE
o

g9 ofe it g
Zootelw 71E BEe 2L, T HolHE B 5 gl A RS A4 HoF B S glrke AR
71481414 2.

15.3.9 What’s Next?

olAl HlelHE F7F e, HE Fof o] HlolHol thafet B ez HZste el tish vl A =2 A5

15.4 Lesson: #Hd

fijo
2
X,
olt
o
=)
o

SELECT ... % 15 23] Aetn Pk AgA} doleuol el FRE At
B¢lgu e,

o ele] B 8¢ ARE NISH S A PHL w9,

F4: o|d Fe Oﬂﬁ 4] 542 ookt A, A8} peOple glo]Eof T} o1& Q BAEE-S 715}
olzf 7] Ak 270 Tt LFE WHRHECHS A9 WA streets H 0] &9 ‘Main Road” LEAE

gk,

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 35');
insert into people (name,house_no, street_id, phone_no)
values ('Roger Jomnes',33,1,'072 832 31 38');
insert into people (name,house_no, street_id, phone_no)
values ('Sally Norman',83,1,'072 932 31 32');

15.4.1 A= AE
QB 2.9 Wz &0 @ A dro}E AT}

select name, house_no from people order by house_no;

Az

name | house_no
Joe Bloggs | 3
Roger Jones | 33
Jane Smith | 55
Sally Norman | 83
(4 rows)

sht o4l go] ES J1EoR FE FAT 4 Y&

select name, house_no from people order by name, house_no;

A=

name | house_no
Jane Smith | 55
Joe Bloggs | 3
Roger Jones | 33

400 Chapter 15. Module: PostgreSQL & 53f B = dlo|gHo]A /FE



QGIS Training Manual, 4] 2.2

Sally Norman | 83
(4 rows)

15.4.2 ZE
o 5 7% dlolgHol Ao Qe BE HIZEE styohd BH1 A= ¢S FYth E9] HIE0t 4
A 7H ‘Rll‘tﬂ 1% shvd & 7H°ﬂ‘j} Aol & m= Hol &,

2 house_no £°] 50 ©|Ftel @ HAEQF HFSL5l & ol= £=2F WE 9] Yyt

select name, house_no from people where house_no < 50;

name | house_no
— —4— ——
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

You can combine filters (defined using the WHERE clause) with sorting (defined using the ORDER BY):

select name, house_no from people where house_no < 50 order by house_no;

name | house_no
_____________ e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

gAE dolHE /EoR BHIYY S& &yt

select name, house_no from people where name like '%s%';

name | house_no
_____________ oo
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

o] of|Alo| Al LIKE &S o]§
2] Sally Norman ¥

YAEAE THA) ¢k ol BALS AAskuA} gt
B8-S AYY 5 AEH

3 s 7} B0z RE AL 25U o] FErt QARAE SRS
ks &
, ILIKE 7-2-& WA tAEAE R4 =

select name, house_no from people where name ilike 'Y%r%';

name | house_no
______________ P
Roger Jones | 33
Sally Norman | 83
(2 rows)

o] A= 4l r ot R ©] oIt BE ‘people’ LEAEE WIS LT

15.4.3 Agt

olefwol ‘%94 ID Al BA Het 45 43l 4o W ojgA] €787 o|F7 sted w2 ofA]
% dlol2-g g7 Agslo Fuich th ol A AR A
select people.name, house_no, streets.name

from people,streets
where people.street_id=streets.id;
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F4:  With joins, you will always state the two tables the information is coming from, in this case
people and streets. You also need to specify which two keys must match (foreign key & primary key). If

you don’t specify that, you will get a list of all possible combinations of people and streets, but no way
to know who actually lives on which street!

3 | Low Street
33 | High street
83 | High street
55 | Main Road

Joe Bloggs
Roger Jomnes
Sally Norman
Jane Smith
(4 rows)

= AdUtt. Ae2 7 70 o] HelEolA

o
o

i
)
=

o2 HolBoq euAES

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;

oA 4AT tFS HlolHE AMRES GATh ol d BN ASWY ANE thA 2 5 G&uiTh

select people.name, house_no, streets.name
from people,streets
where people.street_id=streets.id;

=}
Az
name house_no | name
———— ___+_ ————

Sally Norman 83 | High street
Jane Smith 55 | Main Road
Joe Bloggs 3 | Low Street
(4 rows)

oA o] glolglel tis o] BAl At i AHE =R 27187 street_id AL 1 ] 3o Al =S

He

select people.name
from people, (
select *
from streets
where id=1
) as streets_subset
where people.street_id = streets_subset.id;

Az

|
Roger Jones | 33 | High street
I
I
|
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Roger Jones
Sally Norman
(2 rows)

o] X} o Thsted ofERl Ao cloleAlAE $UAsH AT, BT chewt dolEAe
F2la o vt Aslo] dnht §-8e1T 2T + A HelE e

15.4.5 FA #

glolefHo] 20 et 7] 7hz ] sttt HiolEl Sl tlolH
HA At £FYUTH B3-2 ‘people’ HOJEl S+ Q& @

select count(*) from people;

ZE2PoR aoket HAE vhTHd o2t 2ol

select count(name), street_id
from people
group by street_id;

Az

count | street_id

1
4
29,
Ty
i
)

S iz,

o

4: ORDER BY 7w 224 7] W&ol ARgAFe] B3z &A 7} Aok LAI5HA] ¢F

Try Yourself & =4

E2roR QlBg QOFalil street_id’ T4l A4 E2HLS JEES 51440
A3} 2l

15.4.6 In Conclusion

oA ofEefHo] 2o A € Aoz FE AFESIA HlolHH o] 29

/\
dlole 2 whehure 4 ol WAyt

op
s
o
K
il
4y
Ty
%
>
%0
)
:CIJ%
N

15.4.7 What's Next?

oh& ool A ALgATE AR Aol A HE A Y

flo
=
i
HT
o)
if)¥
iw
o
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15.5 Lesson: &

A2 24 A NS TG o B A7 e

A o
ARG 4 Sl M Hlol o A4 4 AU

o] Zole] Hx: e FH&E A%o].

Sofo} gtk HE AHEHH SQL Aol Holg

< HelEd HFgol & & AT, 79 HolHe #ZolM vyt o] W& vder hdet

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;

BAH AT & sl Zetd H-2 A2 BEO] create view roads_count v as HYUt}t o)A o]
ol dlolelS e 4 g

select * from roads_count_v;

A1}

count | name
_______ e
1 | Main Road
2 | High street
1 | Low Street
(3 rows)

15.5.2 B 4

I

He 4= ggton <A dolg) & g1 AL syt
glo|HE AT ax] ok B2 |Ash 2 ok Zolur}.

5
N

A1 oleio] 2o gl ol

rr

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;

(E o] o)A BE SQL 719E0] HEA & AHESHE BRIEe 4
ORDER BY F2-& F7bslA] 1o a5o] dupel 242 AUE AL & 4

select * from roads_count_v;

count | name
_______ +_____________

2 | High street

1 | Low Street

1 | Main Road
(3 rows)

15.5.3 B AMA|

$7h ol Ba g A%, The 2ol AT & Yy
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drop view roads_count_v;

15.5.4 In Conclusion

FE o185t AE A, I H27E uiA] Holedl AAd dyEe] HEg 4 sy

15.5.5 What’s Next?

dlole] WA Al 7HE W73 ARglo] dlolgjH|o] A 0] thg KR JFs T8 v S= dFUch o
ool 2 S H ) E S Y

15.6 1%

FHE 20 e we eld «9je g0 2 ARAY 4+ ek £5] QUolE Fse HE Eee BE
Aldeks | 29lck - 917193
o] 9] Zx: dlolelulo| 2ol tha) Af 2L FAsHE FHL WS,

15.6.1 A8 2 (F2 75 B)

AR89 ‘people’ B0l 20| A ‘phone_no’ 9] B W7 A} ‘people_log’ HIolEol 21 7|55 Aokl
SfEAlTh 29 A Hlolg< /8o gyt

create table people_log (name text, time timestamp default NOW());

11 o, ‘people’ HOJEoA Yojtb= ‘phone_no’ o] BE W7 AFFS ‘people_log’ HlolEo| 211
7S ot 28 g7 2o] AHetAIAL.

create rule people_log as on update to people
where NEW.phone_no <> OLD.phone_no
do insert into people_log values (OLD.name);

o] Fo] Aot AFHLI] ), ez E SHHRAL.
update people set phone_no = '082 555 1234' where id = 2;
people Ho]E0] F&5] HH[O]EF=2] LRISHHAI L.

select * from people where id=2;

id | name | house_no | street_id | phone_no
2 | Joe Bloggs | 31 2 | 082 555 1234
(1 row)

oA B2 AT 112 HEof people_log HIol=0] th23} Zo] Y AAYrt

select * from people_log;

Joe Bloggs | 2014-01-11 14:15:11.953141
(1 row)

F4: tine BEQ| gt @A W} AlZro] whet grebgch

15.6. 13 405
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15.6.2 In Conclusion

F4& Agotm A8} Blole o]0 4B AR YolHuo]so] thE Fielx dofit ¥l
Brgdot dlolH g Folsh WAL S

(e}
>
ok
o

sk
4> J
%9,
>
)
o

15.6.3 What’s Next?

the EEolA PostGIS & AMESE 37 HolEH|o] 20 Ay, ol REoAM B

o~
dlo]elulo] 29| AYES GIS dlolelol g5t BAYU
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Module: PostGIS S 53] HX 71 glo|gHo|A /Y&

27t ol o] A o] gulo] & gto] =Y BT =SS A 4 9l Wt b} o] B PSS o] go|A
ATEs Ao} 228 5 A= J15E AFFUD ol BEOIA PostgreSQL o] S 21 E go]sl
PostGIS £ A8l o] ® 7] E1F BlojEl#lo] A2 AR5}, ol B shapefile 14 Hlo]E]u]o] A5 Hlo] el S
A28, ol PostGIS 7} A1 FoH= el d /1S5S AGe A Gla R AT,
oWl WES W9 FGo|A PostGIS A|E AE 2 7] i Ho] 24Uk Boston GIS A-87 1%
oA & % 9gick. 29l PostGIS BAE 83 Ao}

T3 Boundless Geo Ak PostGIS ¢t 57 glo|g o] Ao tsf] th33t 22 & o FHASH A=
% & g

e PostGIS 4&7H
o 7t HloJEH|O] A L5}¢-
PostGIS 2210l & ZReHAA L.

16.1 Lesson: PostGIS 2A

PostGIS 7]&

= hi
o] Ztele] Bx: Bt /)5S x|l 1 AIE 7heks] A,

o
X,
o
ol
o,
rg
-
o
28
[0}
5
w2
O
=
o
=
o3
ol
ol,
ok
o
N
ofr
=
)
ry
st
+
30,
i)
i
Hu)

A Ol AL PoCls 21 9 8& ATk HATIIEL 42 8 dojelulol e ol
B} ChE AR o] WEAA £ASHE T 71%5e AW o £AS §le AUt A 9 gloleH o]z
Aol thet EOUE A8 BRE that PostGIS EAE BESHIALS.

16.1.1 5% HZ]

apt & 53l PostGIS & 7ds] AT & sy

$ sudo apt-get install postgis
$ sudo apt-get install postgresql-9.1-postgis

Y, Ads %

F4: ARAS] S 1 9 A4g Agao] wel, o ROl PostGIS L o 2.x We] A H .
psql o4 T2 TofA select PostGIS_full_versmn() AE A3 ‘Eg}@ A HAS o -
RS

PostGIS 24 S 3|52 H vh= g

il

gt gyt
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http://postgisonline.org/
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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 postgresql-9.1-postgis-nightly

@B P P P

16.1.2 AT=¢ AZ]

AL Qo] Aotz AL & © oA, ofgA= FHUT. PostGIS 28-S AX|stHH QIE[Ule]
AA= o] glofof gyt

WA th2 2 wo]] & 7FAIL

AL of A & mEAHA L.

PostGIS Ao E o A AwQ Ax]of tigh 2ApARE RS 98 &4 &5t

16.1.3 tt= ZE 44

The PostGIS website has information about installing on other platforms including MacOSX and on
other linux distributions

16.1.4 PostGIS & AF-8517] 913 dlo|EHo] 2~ 2A

& 280k Ty,

PostGIS A7} EUH o] &4 x9S AMESH] H‘??H AHEAF o] H o] A5
2] A5 ARESH= psql

i1
PostGIS 2.0 A o2 AAgotH, o REofA AMERE 4 HloEHo]
HHPolE APsA 44 AT 4 A5

$ psql -d address -c "CREATE EXTENSION postgis;"

A:  PostGIS 1.5 ¥ Post reSQL 9. 1 U ‘j} ‘-ﬂ;q = AHESkL Q1S 7%, AHEAF "ol o] Ao Post-
S L2 S A% o].,% |S-2 HFofo} ahUch 1 uF 2t 2A1--2 PostGIS =4 &
o

=
Tl

GIS )
Aol 15, o Hhir 9] o v oA S A B 5 Sl

16.1.5 A A= PostGIS 2] 7|5 AFHH 7]

PostGIS & PostgreSQL 9] 4 7|52 33t HlolHE & 4 U=s Hst= dolguola W
ASEe] Qo AN 5+ AgUd. TE gk 2 AT, 3a, A, 24 gl ol2
9150, Elo1ElHo] o] e A1 So] A5l gtk

PostGIS el o|A] AR&AFE] PostgreSQL address H|o|EHo]A7F FXF HlolHE
S, The ZOleIA ol Al QA A A, A 2R of
mQIES WAl Sha ofBAh WA mQIEd] BAH S)5L 2

012 address Hlo|ElMo] 2o H4ota] stetel Al SAIAS. Telw ohg Waolg Agehc

\df *point*

+ A2 st_pointfromtext Zf= FFoldUth off ek MR 7|8 ol g 55 AnE
2, q 718 9 psql A= A L.

& ol 2 AR AL L.

select st_pointfromtext('POINT(1 1)');

At
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st_pointfromtext

0101000000000000000000F03F000000000000F03F
(1 row)

Al 712 AHde & o A5y
o POINT(1 1) 2 53] 1,1 1A (EPSG:4326 FIAE 4-&) ZAES
« SQL AAE= HolEo] oty SQL ZEZEA 1=l dlolg o s A5t
« 2= < olsfshr] syt

Atz P2 ‘WKB(Well Known Binary)’ 2
ZA5] AeE ALYy

2re e AR Yolne, §AES NS 7152 Fol 71 B2 AMHE 4 daU

rr
o
P)
Q
5=l
)
o
!
L)
2
pach
f
iw)
o
o
o
ol
1o
2
>
o
5]
=)
o

\df *text

A 2 = 7= st_astext QYT ©] P IE o] He T A FAI

select st_astext(st_pointfromtext('POINT(1 1)'));

At

st_astext

POINT(1 1)
(1 row)

POINT(1,1) & Y=ol st_pointfromtext() & &off EQJIER W th3 st_astext() & AFHO|
Ag % g e 1) WA 1 A U B e
2 PostGIS AHE RS ZHA|5] dotrr] A, mpz]at oAl g o},

select st_astext(st_buffer(st_pointfromtext('POINT(1 1)'),1.0));

o8 oJu|7tar o] YL EIE Fiel 17 o] MM PPk 1 A4S HAER WAL

PostGIS & °]% 7|5 ¢lo|= EPSG(European Petroleum Survey Group) 7} % 2]gF SRS(spatial refer-
ence system) 222 35t Q5T CRS(coordinate reference system) $12H} 22 2H] A] SRS &
PRy

SRS 7} At oleio] 2 Hlolie] Aol 917l ThEel, A8 Holeluel A of SRS o FelE
2AbE 4 gt

WA psql ZFILE thg FPolE YA HolE] £7|vtE A EAH

\d spatial_ref_sys

et 28 A helok gt

Table "public.spatial_ref_sys"

Column | Type | Modifiers
___________ o
srid | integer | not null
auth_name | character varying(256) |
auth_srid | integer |

srtext | character varying(2048) |
projé4text | character varying(2048) |
Indexes:

"spatial_ref_sys_pkey" PRIMARY KEY, btree (srid)
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Z SQL 719 (NE $EoI4 Wj9e AX) A8aA o] HlolBe B 248 4 ggnt 2oy
R e s e el L A A B i

A7 TAS JE-oF o SRID 7 It HEE EPSG:4326 YUt WGS84 EFIAE Algsi=
28] /AN E Fx AL JY T S ArmFE Al

select * from spatial_ref_sys where srid=4326;

At

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"]]

proj4text | +proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs

srtext 7} WKT(well known text) ZWoz H FEJA HoldUrt (AHEAF] shapefile 7FH] .prj
welol A B S glgch)

16.1.7 In Conclusion

OJA| PostgreSQL ©f| PostGIS 7|5 AAA5FHTt ©]Z 22 PostGIS o] B 37 7552 o8
% 9 S

16.1.8 What’s Next?
202 270 0A7L dlojello] £ o)A ol HelwA] SFopu L
16.2 Lesson: T T gl
olZ A Eﬂo]ﬂﬂﬂ o]A QFo) A& T AHE AR5t AT 4= 271272 o] oA OGC 7} A3t <=
n welolehe o 714 AL YRS A,

H=
o] 9] ZH: SFS Blo] T T3 of B AHgHHEA] B9,

16.2.1 OGC @7

2P Q1 = A EF 9] 7|9 OGC(Open Geospatial Consortium) = 1994 & FH =St A AAIH o=
370 7l ool 71}, AR, HlgE] ® A 2250l o A7t Zdl=e} H‘ﬂi, GIS Hlol® A=t
Hols BRE At HE T W ADE FASE 2 Bl Ao Aeky dnk - 971w

16.2.2 SFS R do]gk?

SFS(Simple Feature for SQL) R&-E o] e]wlo] A0 H]GIA=Q]l WAl o g #2872t dlo|el S Aot
o] glolel2 A, &, TSt 7155S oyt

410 Chapter 16. Module: PostGIS & 53l B &7t dlolEHo|A /EE
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Geometry |0, .* SpatialReferenceSystem
A
— I I |
Paint Curve Surface | GeometryCollection
2-. Ll
1 -" \\\ \ % %‘ Z.‘X
ju! _
LineString Polygon )
i — MultiSurface MultiCurve T

~

=K
I N

MultiPolygon MultiLineString

'+

ol Bl ERIE ZRIAEY, ET (2] o] HARl s LEAE) o= 2253t tlolHE

—y

Line LinearRing

16.2.3 Ho|E°] =3 HE F7}

AF&AHE] ‘people’ HIOlEo ZRIE BES F7olFAIH.

alter table people add column the_geom geometry;

16.2.4 =39 ¥ 7|¥to g 5= AloF 24 F7}
T3 "Eo fgo] x4 o] 5o e =39 *{3 * & AAHA = dethe AHS SRS
AUtk o] flsiAe AleF 231o] aghch

alter table people
add constraint people_geom_point_chk
check(st_geometrytype (the_geom) = 'ST_Point'::text OR the_geom IS NULL);

olZA Hlo]Ef AloF 275 AW AJIE &£ B @ e TorEolA HYHh

16.2.5 Try Yourself & 1A=

‘cities’ 2= A H|o]E-S =
GENATAND. 54 o) EoAa poreolk s AL A%

A3t gkl

28—
BN
M

16.2.6 ‘geometry_columns’ H|o| & 2-¢-7]

O] geometry_columns HO|E &= &= F7}sljof ghch.

16.2. Lesson: T m% mdl 411
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insert into geometry_columns values
('','public', 'people', 'the_geom',2,4326, 'POINT');

g B4 98 measol dolguolrdd w3 dolHE ©u gt HoEe 22 o
geometry_columns 5 ©]-&5}7] W& JHT}.

T4 oFo] INSERT AQIE0] 2 /E oW ¢4 o5 =S At .
select * 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.

4326 @ St AR BGAE AuFUTh o] A%, 4326 ol £AE (EPSG of th3t AelAe]
A 2) WGSs4 & =gt

'
Try Yourself i 9

AFEALY] “cities’ #lo]ofoll ATt ‘geometry columns’ -2 F7FSHY Al L.

A3} 7l

2 #2 2o g omdytt. o] A x ¢ty 2 7HE Sy

16.2.7 SQL = °|-&5f Hlol&ol =9 #HZ= F7F

oA HlolE oA A=t HIoJHE ol 88 4 Bz Holgd =Fe AFE + AsHH:

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)');

F4: o] A gmel chel, ALSSL A SH A (SRID) £ A4shof Fut ool BiER o] 4
HIE =g2 QHR] whEe], A5 0R Hekg FoA AR FbeA £ LTk of A ZelEL
18] 4717} 2715 dlo AT S SRID £ AM&aoF stng, o E A4 aaolof gtk

o) Sof o] AHeIA GUI S AHE3HT 91 A9, 2 QI Eo] tjsl A5 A 02 EAAE AT AUyt
chA] S o) d AR dlolE o] RS AAut, FoksinA st BE ZIlEd] Aot
SAAE AGPEA QAo AHT Bart gigvct

oA QGIS & WA AL people Hlol S-S AMBES Atk E, AHES B /F7H A

o2 dlolE o] 2o A= 2 E AP Ho|E 7}t o] B A=A HEs J’\1;.
QGIS °f PostGIS #ololE &3 3™, vFolA Layer — Add PostGIS Layers =2 AEsAY -
Sul MES FeehlAC.

[+

k& o5t ol ekt AUt

—
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)

[ Connect ][ New ][ Edit ][ Delete ]

| Load || Save |

' Schema v | Table | Column

| Data Type

| Spatial Type

| SRID

Also list tables with no geometry
Search options

(BHelpl | Add | | SefFilter |

New HES SYsiA th& Hst & A L.

16.2. Lesson: T mA 2dl

413
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3 O 6 Create a New PostGIS connection
snnection Information

) (| [Name
o Service | |
| Host | |
[ Cf Port |5432 |
Database | |
Bk SSL mode [ disable s ]
Username | |
Password | |
| | Save Username
| | Save Password Jasd.Connect ]
[ | Only look in the layer registries
[ | Don't resolve type of unrestricted columns (GEOMETRY)
[ | Only look in the 'public’ schema

s
Hap

[ | Also list tables with no geometry

| | Use estimated table metadata

=AM A2

Name: myPG
Service:

Host: localhost
Port: 5432
Database:
User:
Password:

rulo
o2
1o
ot
ok
12l
>
o

address

QGIS 7} address Hlo|E[H|o]| A S k2] 2] 11
Connect & SEI5HAIA L. %16 A

%, Save Username %
7 ohg Ok & S o] AES AT

| SRID

A8 ) AHBABSF NS} AT 8 e
1 Save Password Q2] | AVIAE A T3 A| 2
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THA] Add PostGIS Layers i3t O 2 EO0171A, Connect & 22T T2 BAA| A AR} TE2AE o
dlolol g Z71e1414 e

Try Yourself v =z

QEe] 47, B2 P (the geom’ FRFE) NG Beol AR HoAFLE HelF SHIA L.
At 5l

16.2.8 In Conclusion

A8} Fo]ElH o] 0] F7F @ HAE
Uty

i
o
N
j&
rlr
o
rE
we,
)
cTz
H:l
E
2,
o)
el
ofl
m
mlru
HT
rr
ol
el
o

16.2.9 What's Next?

= O 2 ofFA ARG Hloj e o]0 Ho[HE ThA 253, 12| ARG} HlolEH|o] 2ol A HlolE &
WEWEA Hle Ady

16.3 Lesson: X EQ} AATE

=8, HolHE 7PHeAY YEWYZ] dE dolHHolaes SR-7F glaUd. o35 PostGIS ©A
dolHE 47 7 oA WEE 4 Qe =77 Bol sy

16.3.1 shp2pgsql
shp2pgsql = " o] EJH|o] 20 ESRI shapefile & HEZES 4 Q= AWEZ] =YY FY 204 o
BPolE HMA A PostGIS Hol&2 JEET 4 Qls5HTh

shp2pgsql -s <SRID> -c -D -I <path to shapefile> <schema>.<table> | \
psql -d <databasename> -h <hostname> -U <username>

AE QoM ARE 4L he T A2 Aol g},

shp2pgsql -s <SRID> -c -D -I <path to shapefile> <schema>.<table> > import.sql
psql psql -d <databasename> -h <hostname> -U <username> -f import.sql

e 22 0FHIH WA £ & gt

ERROR: operator class "gist_geometry_ops" does not exist for access method
n 9 n
gist

AH8A7E JEESHE dolele] Het B dscl 44 ~UsA ¢ ot wad, A .
| 2FE iR 1 el e AN clg ol T dalg AEos WAY G
o

16.3.2 pgsql2shp

pgsal2shp = PostGIS ElolE, #, Ei SQL 419 #E JdrzEch: AWM=l EFguch
frezelAe o] BYels ot 1 ATk

M 3o

16.3. Lesson: YEZEQ} AATE 415



QGIS Training Manual, 4] 2.2

pgsql2shp -f <path to new shapefile> -g <geometry column name> \
-h <hostname> -U <username> <databasename> <table | view>

HeE o8l diolHE A2 ESH tha3t Zo] gyt

pgsql2shp -f <path to new shapefile> -g <geometry column name> \
-h <hostname> -U <username> "<query>"

16.3.3 ogr2ogr

ogi20gr & PostGIS ©] Hlo| 5 The Hlo]e] Z9 0 2 WeksHALY, T Blo]8 UL PostGIS Hlo]H2
BISHE 4 9 ul¢ e SPSIUTh og2om > GDAL/OGR 4AXEgole] dnz sEdosz
AR a0 FUITE. PostGIS ©] HlolEL GML 2 AAZEstelwl b Bol2 ALgat Hud

ogr2ogr -f GML export.gml PG:'dbname=<databasename> user=<username>
host=<hostname>' <Name of PostGIS-Table>

16.3.4 SPIT

SPIT 2 QGIS o HAH QGIS 2211904 Ytt. ESRI shapefile 2 PostGIS & YRESHE H & 5
As4ot.

Plugin Manager & ‘5ol SPIT = 5713t th3, th3 HES 2ot A Q.

o] HES S otAY WAl Database —> Spit —> Import Shapefiles to PostgreSQL < /A Ei5}HH tf-2-3}
Z2 SPIT dj2t o] FUrh
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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 Name Schema
| Add || Remove || RemowveAll |
[ Help | | Cancel | [ OK |

Add M ES 29519 dloleH|o] Ao shapefile & F7}

st
=)e
¥0
rr
iz}
ne
ot
1=
N
o}t
o
s
L
o

16.3.5 DB =}

Database M5+ 4 DB Manager g EgE A4S
ME-E == PostGIS £ 3 33F vlo]efH]o] A
T HlolEHlo] AR thE XS JEET & Hlo|HHo] A
Th& HEo] 79| o] Zof tigh yl-go]7] wizof|, of7]of A= 2hes] gt 5}%‘;1%‘4‘:}.

16.3.6 In Conclusion

16.3.7 What's Next?
=02 o] AAFNE Hlo|lHE AEA AT & J=A] gotE A5
16.4 Lesson: 37t <]

F% Aelt B2 doleHlelx Aejel I th2A giUth. =3 9 B2 ofd dojeHo]x I
Ego] ALgF & YT dlolel o] 2o PostGIS & X|5PH, Hlo]eluo] 28 Fele 4+ Ul F7hHl
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7I's=5°l A

o] 7elo] =i

16.4.1 37t A4}

ZRE (X)Y) oA 2° A ke ojH

select *
from people
where st_distance(the_geom, 'SRID=4326;POINT(33 -34)') < 2;

Aax}:

id | name | house_no | street_id | phone_no
-+ -+ ___+ ___________ + _____

+ +

the_geom

+ —_
+

6 | Fault Towers | 34 | 3 | 072 812 31 28 | 01010008040C0
(1 row)
T4 o9 jhe com’ #h2 o] Ho]2| o] FI+S HoFsty| flof FikolA ARtsUTh AlEO] Sle
Je=ug AJQEE BEH, 99 “View a point as WKT” FEof| 4] gt 2FA 3} H| =517 s|EAA| <.

EAES PR o BA & 5 ISR 9

AP} 27 Qe AL Ao . 2 A
=3 Fofl dis) &3t A2 E s v AdeS O]%O}ﬂ/\]i.

CREATE INDEX people_geo_idx

ON people
USING gist
(the_geom) ;
\d people
2t
Table "public.people"
Column | Type | Modifiers
___________ o - -
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)

418 Chapter 16. Module: PostGIS & 53l B &7t dlolEHo|A /EE



QGIS Training Manual, 4] 2.2

‘cities’ Hlol &2 A =@ Bl 3 dH2E At L.

23} 2]

o]

(7H3) tlelE &

PostGIS 2] 27t 7158 A5y 96, 24 o Q)
Eldlo] 28 SN L. (A psl Aol A e,

Al EleleHl o]~ A5l Y.
AR, A o] Al

L A
DA
HALR)

createdb postgis_demo

PostGIS & X2 7718 2ok 1S 912 updA .

psql -d postgis_demo -c "CREATE EXTENSION postgis;"

T WA 2 exercise_data/postgis/ TEE oA Al&sl= HolHE YXESHHA L. oA 7Fo]of A
]

vl W8z ste, Al dHolEHe|Lols A PostGIS A22 A éﬁﬁ
Eln oA E= SPIT & 53l YEZES & 5yt mhdS o= gl B4

e points.shp & building H|O|EZ

e lines.shp TY-2 road Hol&

o polygons.shp IYUS region HOl&
_%

2
BAAHZ Add PostGIS Layers W2t = S3f o] Al dlolEfHlo]2 #lo]olS QGIS & 222442, ©]
glolol5 9] £4 Eﬂ 1EE I, id DE&} 3| PostGIS YEE Tt oA BAH gid DEE & t} /1A 1L
Atk AHS & = AFUH

olA] glo]& U‘EE ©14, PostGIS & AH831A dHlolEE HaT & glsych ohA] Huld (ANE 4
) o2 7HA o WH 2 AP A psql TELZER Eo7HA L.

psql postgis_demo

§ 1819 AAREE AL S PYHAGU, 190 512 QIS AN 1 2 B ¥ 4

ﬂllo rul

Nl

9170 me A
KwaZulu 2|9el) Sl BE A2E H4 2442,

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';

E=EUS

id | name | point

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)

EL, 037 Zo| HE AT 59,
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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';

QGIS °] FE #olel= F71si & 4= AFUH

[N v |

1620863.86,6938236.84 : 1624491.99,6940563.41

2 A

2

rr
ly

Hokkaido Ao &1 3L

SELECT b.name
FROM region a, region b
WHERE st_touches(a.the_geom, b.the_geom)
AND a.name = 'Hokkaido';

Missouri
Saskatchewan
Wales

(3 rows)

WA

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';

QGIS oA F& F4

A9 B BES AHOMA L.

Coordinate: | 16220226938747 | Scale [1:33565585 |- |%/| M Render EPSG:4326 J
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00606 QGIS 2.0.1-Dufour

DEBRBOI NS 2 L

PLR/HLR & G By & BE =0 5@

Ty B &2

@ £
V. B RRB & s> TR R
P RVVRARCOR® L C B IR UL KN MR

00 o
+ & v rogions_adjoining hokiaido

v @ vw_select location
L]

v & - buiding
5]

v & road

HSPHDHBINARS

Browser

1610011.83,6936223.12 : 1626836.32,6041240.73

] Coordinate: 1625604 6937291

Scale [1:33565585 |+ |/ (¥ Render EPSG:4326 (@] [4)] y

LF A9 (Queensland) °] HolAU7I? S F HEdAE REUH. old 27+ HolH ol od
HAH A ZA7F Akl FarsiFE AL = A5 U dlolE o JSA e ReE oldE mdf o] A7 E

299, tiAl My JHAES o8¢ 4 A5y

CREATE VIEW vw_hokkaido_buffer AS
SELECT gid, ST_BUFFER(the_geom, 100) as the_geom
FROM region
WHERE name = 'Hokkaido';

Hokkaido #]} 8] 100m o] #|H S AR5t
o158 gofo] MU,
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00606 QGIS 2.0.1-Dufour

DoBEBRR NG & L - ﬂp@)a)du% B e BE = e O B W

J./U‘n"i“af«i a ¢ R T T oI

CRVRBBRRRPOR® L C BRSO M M

00 o
~ & - vulaing

v @ vw select location
°
v @ 9 vw_hokkaido_buffer
v @ 0 ww_reglons_adjoining_hokkaido
v & 0 region

v & road

PHHDAINS NS o

el

o

=Tl Growser

o vjwE MA At

CREATE VIEW vw_hokkaido_buffer_select AS
SELECT b.gid, b.name, b.the_geom
FROM
(
SELECT * FROM
vw_hokkaido_buffer

1619011.83,6036223.12 : 1626836.32,6941240.73 [&] Coordinate: 1623006,6930899 Scele 133665585 ) [5Y] @ Render EPSC:4326 (B)][4] |

) a,

region b

WHERE ST_INTERSECTS(a.the_geom, b.the_geom)

AND b.name != 'Hokkaido';
o el 4 The o] o] B3 nhvlA e Yo Wm HE SIS ol a Bk 1L Holol T,
a.the_geom ©|2t= ol H9] =3 BEE AE-AHA] region HIOIE (71 b ) oA F<t JJJ}O}—: ne
922 A9 AF YT 124y Hokkaido A= o] A8 Az AQE A5U. sig A1 o] okt
AT ANS Vo7 wdyc
QGIS °IA 7F& FUH-
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@ G, By & .ﬁ mmy O o [0y B W

5

20 |4 |

ﬂDJQ
s 8
Q'.ZO

el
551

0] =17
*mb

o R
B
8 8

=0 @ @
CARH: 0]
o8 B |
Hony e
8 [&

e Iy

i M&Mﬁ?ﬂﬂ@

ola TP

<
&

~ building.
v ‘.-' vu_select location
v @ 5 vw_hokkaido_buffer
v @ vw_hokkaido_buffer_select
v @ ( vw_regions_adjoining_hokkaido
v @ (9 region
(=

v @ road

LSO RADBINSRS nr

=N 6ovser
1619011.83,6936223.12 : 1626836.32,6941240.73. Coordinate: 1620169,6940257 Scale '1:33565585 |- | |/ (¥ Render EPSG:4326

el

Hm AAolete Z71HQ WA glo] of @ Folzl Ag) ghell gk BE @HAES Mg S &y
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';

i

b gAZel v A glol= $UT AUE YT 4 gk

o

olZA

[¢]

NS LLARPLOLL/MLRE & 6 By 8 -gm. [ER R
A e £ I R -G T e
QRO RR LC IR UL KRN

B
/J
@

o =
= @ @
3

2R
b W3
2R
06 Layors
vg‘:'m

v @ - vw_select location

A NS

v @ 5 v nolkaido, butter

v ©  vw_hokkaido_distance_select

Y
L]

v ©  vw_hokkaido_buffer_select

v ™ vw_regions_adjoining_hokkaido

H S

v ™ 5 region

v o

| -Eqm

%

Browser

1619011.83,6936223.12 : 1626836.32,6041240.73. Coordinate: 1619484,6940048. Scale [1:33565585 |+ |/ (¥ Render EPSG:4326 y
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o] 7} X%

o
ar 2 BA le-H

Queensland 2] e EE AEsol Hol FLT =AY F52 7P A L.

SELECT DISTINCT a.name
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = 'Queensland';

A1}

Beijing
Berlin
Atlanta
(3 rows)

A} A A]

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
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,

424 Chapter 16. Module: PostGIS & 5
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ST_CONVEXHULL (ST_COLLECT (a.the_geom)) AS the_geom
FROM building a
GROUP BY a.name;

16.4.5 In Conclusion

PostGIS 9] |22 Hlo|EHH|o] A 7]5

flo
>
oo
%
oK
o
o
|
)
Im
i
)
o
QL
rir
ol
rE
filo
=)
30
>
i
Ko

16.4.6 What's Next?

eo8 & o BEe 5y P2 U PostCIS & M AASHE e dobu Az,

16.5 Lesson: =3 %

01 FolollA ¢2le SQL = et =ge 74k Wil dis) & o ol %‘0}% Adyet. AA
ML ofntE QGIS T2 GIS 9] tAEo|= &Y w15 AMdlA Bid £ge A4 A4,
E=go] o gA FEHEA] 10H topa 2] 2 9 o] EHo] 27F of B A 24 HEA] Olﬁﬁﬁ}% tﬂ =50

g 5 g

ZFele] =3 PostgreSQL/PostGIS oA 24 53+ e[ E]E Adst= FH<S o & olsfshr].

o)

address H|O|E]H|O] AR EOF7LA], ‘streets’ H| O] &= THE H|o| &3 A A A|ABA|TE ThA] WotAtH o
AleF 27-& A1, ‘geometry _columns’ E|0]Eo] QYA W FE-& FT}5) 7 AT}

16.5.2 Try Yourself & =4

e Modify the streets table so that it has a geometry column of type

ST LineString. * Don’t forget to do the accompanying update to the geometry columns table! * Also
add a constraint to prevent any geometries being added that are not LINESTRINGS or null. * Create
a spatial index on the new geometry column

At 5]

ol A ‘streets’ Elo] o] et ~E DS ANENEATE o] A, et Zo] 71 E £2 A ZES Qo=
At

update streets set the_geom = 'SRID=4326;LINESTRING(20 -33, 21 -34, 24 -33)'
where streets.id=2;

2

QGIS A Z2TE AHRAHAA L. yers WG A] ‘streets’ glo]o}E @ 2& Z2I5t t}2 Zoom to layer
12
A&

extent & Ao & £~ Q L]E]-
]

o|A QGIS oA 18]1 AWE ¢z

2 Y AAE oFF Ptk ohut 3 7bx), Belge gl Mol vl BAHES 7Hn, A wAe
jul I A
[
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insert into cities (name, the_geom)
values ('Tokyo', 'SRID=4326;POLYGON((10 -10, 5 -32, 30 -27, 10 -10))');

F4; Zelpo] s mEo] o5 85 ALgalor P o9/ o1 A2 AFEA 9L B0l delg
FREETE LERE TR AR s S EV GBI
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))");
o] AIE TeFthH, QGIS ©fl ‘cities’ HIOJE| A& E2]eA &4 HolE& 41 A =2 AdsiA 2E
elat 5 St o] & Eelao] o WA ofife] BelRA WS A A EAA L.
16.5.4 oA : =A|9F =S A2
o] oA $19] Th BAZ AR} Fy]
« ‘people’ HIO|EOA BE Hlo]HE AA|SHIA L.
o ‘people’ HIO|EC] ‘cities’ H0]E2] 7] 7|15 Hxsh= & 718 F7IHAl L.
QGIS & A&l 22 ZA|E HX[Eo] 254 Al L.
e SQL & o] 8oflA A & HZEE E 7 AMEstY, ZF HIEV B 2 9 TA JHRE 2k

A SIS L.
AR AHICIERE ‘people’ 27|0F7} ThE3} WSz sfjof gt
\d people

Table "public.people"

Column | Type | Modifiers
___________ o e — —
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 |
city_id | integer | not null
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"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_city_id_fkey" FOREIGN KEY (city_id) REFERENCES cities(id)
"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets(id)

A3} gl

16.5.5 AF-§A} 27|ut Ao H 7]

o Aloll M Ar-gAFe] £71ut7L o] g A Hojof gyt
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cities people
Oid Hid S’Freets
Hhame Onarme E ic]
Othe_geom O house_no - |- r?hame
Ostrest_id  M— 2_geaim
O phone_no
O the_geam
Ocity_id

16.5.6 Try Yourself @ 13

G A Y FAE BF X6 A A D (minimum convex hull) F¢ 9 offd G FH| HuE
Al A AAE ABASHEALL

16.5.7 5l9] @ BAE] AL

SFS 2 7|55 3l SFS =99 5k LBEAE HId £ Sle FHA} F4HS & & sy
‘myPolygonTable’ H|o|E°] BE & =] A ¥4 H3HE Austl dud, oo 22 WHe

A} -8oF ghc.
o ZE HAAE FRIAEG O R HBSIAHAIL.
select st_boundary(geometry) from myPolygonTable;
. 127 A4E SRIAEDS] R A BARS AdeiAlAL

select st_startpoint(myGeometry)

from (
select st_boundary(geometry) as myGeometry
from myPolygonTable) as foo;

16.5.8 dJoJE] A2

PostGIS += OGC SFS/MM EZS WEE BE 7|53 AUt o] 7559 P42 BF sT_ =
Ayt

16.5.9 =23

ST_INTERSECTO 7152 AL83l4 AH87 dlolgo] shg] RE2 ood 4 ayrh Ho] g 248
2] grodld the 2ALS AHgaHIAlL.

where not st_isempty(st_intersection(a.the_geom, b.the_geom))
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select st_intersection(a.the_geom, b.the_geom), b.*

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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ofm Foj7l
Erhe djd o, GPS $417] 2 fo|EIES A

AEHTh

©9

©8

07
o6
o5
o4

©3

©2

°1

‘points’ F= A ZRJIE #ojofof A SRIAER S A, th5 B3 ol€ 2shd gyt

select ST_LineFromMultiPoint(st_collect(the_geom)), 1 as id
from (

select the_geom

from points

order by id
) as foo;

Al o] & ABAdskA] ekal o] 23S H i ‘people’ Flo]oof] His] o] BFolE AL & AN, =&
AA AAAM = b ofrl= sy
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10

16.5.11 =3 %

of FAofl thsf o] 2271 2AE oA H ARt JEE d& & AFHH-

16.5.12 H|o]E Alo]2] 2}o]A

L} F2E 7H F EHolE 7] Aol 2 Lot =M PostgreSQL 719 =91 EXCEPT & AH8-5HH HU o
select * from table_a

except
select * from table_b;

o] 5t table_a o] HZE 7F2H table_b ol §le Be dIZEE 2 & AF5UH

16.5.13 Ho|EA T o]~

877} dlol 220l 2 AA4eHA PostgreSQL o] 12 ofcjo] Hlolel& Aol sheA] Hold 4
slzuet.

CREATE TABLESPACE homespace LOCATION '/home/pg';
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o] 525 o]

SR

=
°©

o5

glolEfHo]

createdb --tablespace=homespace t4a

16.5.14 In Conclusion
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CHAPTER 17

QGIS 2| #7g A A

H]E &2tk (Victor Olaya) 7} o] &2 25U TH

=2t

17.1 7|8

o] AFHE QIS A WY ZAAAL ASHS AT g A By mAgga BE
JESle § mRIWEC] ofsf obFAE RETky JPgsty AUtk QGIS o oiE 1E A4e
A3 TR A AT REC] i FRolAE A8A7E Told, Tel3 ofohe QGIS ol

API o gt 712 AL 7FA] 3 ik 74 gqq

ol MMM E Foh, e A2 B JAdE +Fcte Hl & 7 A== AAHASYH.

o] 21 A ] dAEL QGIS 2.0 & AFRFYTE s HAo] ofd AL 7)50] B2 617 GAL 9 S
AEU.

o] AMAE AR B A2 AEE olFolA sy & W= A7 By mHdYaE
o]-gsl 2ol fittd, W ASHE AlFsfoF gt o]fef o] g Aol St FoE 73}114015
AU o] RES] o5 A A2 AHA PAV} 9L, 7 Al 1 AR} ko] A7 R
NE A2 MeE & 7 e A2 9 B Az 848 276k sy, oty 54 FAE
o Qe AOE 271 4 Ayt
Z AP 4 8453 I AREH dieh | AAAY die At QGIS miRdelA -8k
RE2 SIELE Fo] &t of WAL RuAR ol f ovuuz

All the exercises in this guide use free data set that can be downloaded here. The zip file to download
contains several folders corresponding to each one of the lessons in this guide. In each of them you will
find a QGIS project file. Just open it and you will be ready to start the lesson.

7141 8!

17.2 A&sh7] A 93 A3

emA A direlo] AgAelA Aol AE Al WS Jf=AFA gl B CAD A
A2 7159 #4S At e LeiFA ol of AUAE F7 BA WL s2H7) gk
S, 2 RAe SUY 5 9l R w3 QCIs el 4 LYY AL PE Hole
AUk, Lot s 24 592 olafshe o WAk B4 AEES w9 Ao AgAelA Deiguch

R AL 2 d929 1 LSS AR Slut SA, 1ok T AEAE

olgl HAES
n2Ag.

AAE Sl o =] EfEAH
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| chgat gl kil & W, ABAE Kriging (381 AAH) S1E52
IS t

BRI
g glojojg AN & lHUh o] RES| ntetulE st 2 ot

=
=]

o
=

§} Ordinary kriging

X
Parameters Log Help

Paints [=]
| points2 [EPSG:23030] |v] P
Attribute
| POLY_NUM_B d
Create Variance Grid
[‘r’es | v]
Target Grid
| [0] user defined -
Variogram Model
' [0] Spherical Model -
Block Kriging
[Yes | v]
Block Size
| 100 =
Logarithmic Transformation
[Yes | v] | 4

os [——
s [——

Range

(00 [——

Linear Regression

I [—

Exponential Regression

o [——

Power Function - A -

[4 = hd

i;d—aﬁ Eo] %97

o] ]7\‘4/\1%% SH Sig RES o BA ARESHEA, 4= B 7] ZQIE go]ojE = 7 E g AH FolojeS
3t Hol| BAsH= viA] A2 BAL oE@A APst=r], B 9 ] olofo] A QB molEZ Meisiy
oj g7 5157\] Hl-e-A 2 Adyct. shRITE opEtel e Ao ‘:HO]' @%3 w\aqq' 22 FA el sl &
d1 e HHd 5*7]'3} o] utetnlEE& ‘éﬂ] olsie AYPU . ARGAZE o] %7t ofetd
:LFH_I_ sill, range, =+ nugget T2 A & RECHH Kriging RES AHESA = oF Yot 18
oty2} Kriging E%—% Ags a7 A oF =gy & 4 stk AFEA SojE Ax gl F
Aol F20] & 3]'1] &2 T A TIA (spatial autocorrelation) W BFEATE (semivariogram)
2 7HL=] = ©°]3 Sh7] HEdueh. QGIS oA AR o] BREE AJsti 242 7357
o|d 7H‘§§% S5-5tal ol sfisfiof °}‘4‘:]' ol dAIE AXA] ¢ —1_1*1 A5 Ao Jugles

:I:‘4
ol
—|—‘
l-;l
9,
2.5
O
—rr‘

BE Gl 2871 AR AY AT AL oh AT (S A o BRs|E Futh) drge
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A AT Aaelsol AW Qi WA B4 Bt olsista glojok Fth 1@ X4 glo]
T SZ ALY A TR FH gl dutg olojd AUt
7k BA ol et B 7]z glo] A7 eSS AEsHe AL o} BAE, Qa1 Axeldo
ol oFFAE BE A £4E HEelT ke AT ELYT A 98 S QAAT, ofE A5
e AU REGULE of AWM dod B BAS SaelH BEL ATE AL + AL Azt
A4 Zol 7] BHlAl 2. B2 Aol HhalA s FRaof gt
27 dlole] 2] il & o e & Qe T Aust dsdt

Geospatial Analysis (3rd Edition): A Comprehensive Guide to Principles, Techniques and Software Tools
Michael John De Smith, Michael F. Goodchild, Paul A. Longley

kel o4 T8 4 gl

17.3 A= B4 ZH A2 24

el 4 T TS Aty Aol WA AHEE ok gyt AAs Aol Wz glong &
11—040] % 2 O]L]lq-_

o] %ol AL 7Hsdt Gl el F BES FYohs v 2ol R §-8 TR S AAshs S vl AT
o] A-NALE T UL T A TS =

A2 g ZAdYI= QGIS 9o 9 E2 1Yyt = QGIS 2.0 & APk = 4%, QGIS °f
YA o] 9loma A8zt A|AH 0] oju] Ax|Eo] gt 4131011/]1:} a9l 3] SISt o] oot

o =
5ol Processing ©12= Wlw7F EY AdUth oid vlFE ol & T AT 74 840 2 &
AFY T

¥, Graphical modeler
&8 History and log
g\{ Options and configuration

iﬂ Results viewer

B Commander Cirl+Alt+M

AT wlwE 2 4 ok, 219 wEArel A 2/ StAI Ak Pyt
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Plugins = Installed (27)
Installed
Search |proce55ing ] | in: ® names | descriptions | tags | authors
Get
@ et more % 8 Processng
FH New Processing w
i gl Settings Spatial data processing framework for QGIS
Category: Analysis
Author: Victor Olaya
Installed version: 1.1 {in C:\Users\Wolaya', ggis 2\python'pluginsprocessing)
Uparade &l Uninstall plugin l l Reinstall plugin l
[ Close ] [ Help l
el AYsh @ Fo ast BUAQUL. 4SSt di 9% 2stY QIS 39 02%d
Sutavh B RS 2 5 gt
Processing Toolbox
Search... ]

El- *Recenﬂv used algorithms
Polygon centroids

58 Field calculator

%' Rasterize vector layer
5" Close gaps

5 Watershed from DEM and threshold
% Clip grid with palygon
Geoalgoriﬂﬁms

: Domain spedfic

: Images

: Raster

: Raster - vector

- Vector

- iﬂ Models

E Scripts

b
>.

o]
lo ]
lo b |
ket rlr
ru° ELI

ok O,

2 PR AE 5T ATAE BRE BT USUT o] YTAFE BEGT 2Ho
(advanced) Do e (szmplzﬁed) 7t 5yt
Hel5o) Y 4919 §99) et THS it BE BES
Haoft TEH 9o (1A ASl o) L e o9 54 =
it d9= & = sy A= eré
A7 the REG A uelEe] 7]90] A7 9)

i

e ax

rfojo i N,
Moo O e o
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o] WA AL B BEFE ST 1F BEE 37422 /)5 W SnelEL 25T AR,

&5t 28 ma 1 tjs) olsjlof 57] WEo] & o 1F BAe] FAdYh AR nxu
RO 98 13 FAS A7feh AR, THE REOAE ke Qe Mol ARt AT At
Furs stee] HEAE So) B RE U WES WAT S sy

g REE AR o, EHATE thE o] Eyt

Processing Toolbox

[ Search... l

£l Recently used algorithms

- & Polygon centroids

----- {Jé} Field calculator

----- @ Shapes to grid

----- @ Close gaps

-ﬂ Watershed from DEM and threshold

----- @ Clip grid with polygon

- ﬁ GDAL/OGR [15 geoalgorithms]

& & GRASS commands [152 geoalgorithms]

. = GeoServer/PostGIS tools [8 geoalgorithms]

H-H

-ﬂ Models [15 geoalgorithms]

q Orfeo Toolbox (Image analysis) [76 geoalgorithms]

! QGIS geoalgorithms [58 geoalgorithms]

@ R scripts [14 geoalgorithms]

% SAGA (2.1) [252 geoalgorithms]

Scripts [9 geoalgorithme]
o] A|742] S¥thd o] A] A8 1 E& AHEE FHIZEE AYYH A HEAAS T e syt
o Zolell A A WA darelEs Ao E Sy

9% 4xEgo] glo] AT 5 Y= A7 YTAEL hst
dhof Stobn] 9Jsh of Al LAeE shev] shis AdaRAEt
Aol At

A o] Zejof st QGIS ZRAEE AL, E2Z F 717t 9le dlofo] shyte 'l syt
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el S5 98 HESHIA 9. o] Ml AR, of/|o] BAEE gesh
Qe HAES Egtols Qe EE HOlES £28 Be PP centroids & A F T 2L
shis B2A E Adyet

'''''''''''''''''''''''''''''''''''''' “mu TOOENEY Crorir F P oF PP P CPCPCPCPCCREPERERED

centroids|

El- R».=_-|::er1113|I used algorithms
i Polygon centroids
% Field calculator
£ Rasterize vector layer
£ Close aaps
% Watershed from DEM and threshold
] Clip grid with polygon
- ﬂ' Geoalgorithms
B 'ﬂ Vectar
= ﬂ' Polyaons
----- i Polygon centroids

RS Fof AL B duelES wlS A WAoR FAT 5 Y5
UTES AYsteld, Burold 1 9HL cBIYshlw Sl U Centroids TEL
e2est, o st Fol tebd Av,
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{} Polygon centroids

Help

Log

Parameters

Input layer

2]

M|

[polygans [EPSG:23030]

Output layer

[ [Save to temporary file]

[%| Open output file after running algorithm

0%

Cancel
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28 BT 5UT CRS 2 A8EUT A9 Luse »E e dojolsl 5UT CRS 2
THRTHI e oW AR AR s sigth FE Eugh el (]S 5Y ARG TuE)
S Aelshn, U EE FAF CRS S A&t 2 olo] tidl o A8l k7] F Ayt

HE Be B 2o AGHRAAS. (2 S0l SRR shp 9 geojson & 77 LRI
T £ FojolS AT the QGIS o] Bl 47 ¢S A4S, B AR v ofef gl TS

F4: o] Folo| A S 3 AS o AFHLAA T2 U= §PL Agots W 2 Folzl Brio]
AFHOR SRS AP =R Aot TR W

© HolE¥ 22 Flojoi7t dasiytt. Holsol AFE HRE 7o ZSIE HojoE
° JEQ] /S dotd 74‘?5‘43} ol¥l ZFolof sigst= QGIS
AAsHA ‘EJHJ*]Q. A2l B dalglEs o E2 Eﬂol‘ﬂ% PR Zi‘?:ME}

The first thing we are going to do is to create a points layer from the coordinates in the table, using the
Convert table to points 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.

ol ZFolof Aot upd iR = o] AAEF2 AHEE sthE Adstedl, 4 wetuEE 3 ldYd
o Table : ZEE AL e HlolE. 97|l 2] HolH A 22 Holee A 5H°F ot

e X & Y field : ©] F matujelE A WA Jﬂra}‘ﬂ'ﬂi} A= A5Uth S AgRprr gofA
AEgt Hlo] &9 A 7Hedt %_4 PdAL HoE AJYrt. X mrEtelge] X COORD if=t-%
Y mteta|elo] YCOORD BES @aﬂs}g A]g.

- CRS:© G252 ool E A gfonr, Y Holojg wet AFE Hlolofo] CRS £ @FT

1_—'_ = =
= glEUT I YAl AT ol o] E ) AMESHE CRS & A AESIER Syt o2&
HES Z25)4 QGIS CRS AEIztE €1, AFH&5E CRS & EPSG:4326 2 AEISHAA| Q. g o]Eo]
A ;o] CRS ©]7] & sd CRS & A=gst= Ayt
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U} o] thewt o] Hojof ghch

{J Points layer from table

[Save to temparary file]
£

O|Al Run M5 254 th o]0l dei 2.

tteog Zg2 golojzl Wagtuth  Create grid Y1252 AMESIA #+Y Ax Z822 AT
AYdUrt. o] ¢nE52 o33}t &2 otetr|E thg S gyt

17.5. o @2 <53} Holy 739 441
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{} Create grid

[Save to temporary file]

x|

| gl

242 AASHS ] Bag Qeigtel BE SAYULE 54 ghe Aeisior & A%, 5 7k g40] Qe
o 2ol 4 AFEA, Q2% gl MES FeshA ke 19w 2L thoh HL Below AU
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¢ Enter number or expression |

Enter expression in the text field,
Double dick on elements in the tree to add their values to the expression.

i Values from raster layers statistics
- Values from QGIS map canvas

[ [Enter your formula here] ]

Lok || ol

o] th8} FL e A E ERT QolA, 11 * 34.7 + 4.6 T BAAS YA A

utetol e fo} Ao s HlAE ¥fio] JEsiEynh. E, ARATE & 5 e e H o2 #lolofollA
e Fer metela et

In this case, we want to create a grid that covers the extent of the inut 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.

Type F=°l Rectangles (polygons) S A EoH] A L.

ojd &5 uprtA R, of7|dk= CRS & dgsioF dYth.  o]dT} FUSH target CRS ©l
EPSG:4326 & AEISHIA| Q.

oA whtnlEl o} o] v Zol Hojok gt}

O
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{} Create grid

0.000904

0.000551

[Save to temporary file]

x|

:-.
1

Run & 25 o3 22 A FlololE €A g4t
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2] st Wﬂli o] ﬂZW o] Atzte shsiitel] Eol7he ERIE Q] |45 Atsiof Utk Count points
in polygons E1 = AHESHAE Y

xq

Parameters Log Help

Polygons

[pol'mons [EPSG:4328] |'” ]
Points

e )
Count field name

| NUMPOINTS ]
Result

[ [Save to temparary file] ” ]

[%| Open output file after running algorithm

[ 0% ]
[ Run ] [ Close ] ’ Cancel ]

ojA] ¢-e7t A| AutE BA HASUH

o] ZolE EUl7] Hofl, AHgAZE AHAHA ALEA Hlo|HE AStaA & A o fA AT 5 A=

Slo] g, ABA} RE HEE HAS ofm Fol2l Brlo) AgonA T AL, v EY A S

dF dart glsynh A diFollAl Processing — Options and configuration 5= AEHSHIA|Q
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e 44 Gt Fo] Lhehd AL
I |

|Setting | value |
'ﬁ General
- o, Models

- 48 Providers

|E Scripts

E-E-E-E

Lo |

General 1504 Output folder B2 Zrot AFEALS] XA HARE YSHHAI L
21
[ |

| Setting | value |
- "' General
: Keep dialog open after running an algorithm »®
-~ 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 table-ike parameter panels
Style for line layers
Style for point layers
Style for polygon layers
Style for raster layers
lUse filename as layer name
Use only selected features »
Warn before executing if layer CRS's do not match x
- ol Models
Providers
|E Soripts

ok || cancel
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oAIFH diaels Ay Al

=

=) )

Az, ¥a AR dareEo] hEE 420l graticule.shp il A A
D:processing_outputgraticule.shp & AT AU} AEES thE ZT o Aot ActH
ﬁii ol1x s A&~ o]Aq;}

o 2 "= .

Create grid ¥18l5& ol ot A2 A7 22 o
2t 222 A 8T AT

A Az g mdg gEskaAlL. AqE S &
A

i

27} £

o&

O &2 THEOlHAHAI Q. thy ZolollA=

&
s
2,
10
Q
53
w2
o
}1]
N
i
Zi
gL
1r
N
9
Lo
o
>
fu
2
N
O
o
R
O
2
p

S olol58 2 A%, OUIS 7 A WAAE B8 74%1%.' stepele] ot o
g2l lofojo] CRS 7+ 2ojolat 37 Lkt thz AH-E BAlsHIA L.

Elevation

raster [EPSG:23030]

o JE Fojoj7t gl& A-F, darelEol (o] oo A 4 EA ") 4 CRS ZEE 1L 1A
o o, Z2AE CRS & AU

o] 7ol sgshe TRAEE dojHH 23030 ¥ 4326 ©lgt= F #ojolE & & dHyth ¥E o

S5 ZAEES T3 AT A& thE CRS( EPSG:23030 I EPSG:4326 ) & AU th QGIS 7}

AAZF AEGo g TRAE CRS( EPSG:4326 ) & AFG5H7] flRo] 2o 9Jx]o] Q= Aor By m

ARz FA dolel ofduch
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{} Export/Add geometry columns x|

Parameters Log Help

Input layer
2 s )
Calculate using
Layer s -
Output layer

[ [Save to temporary file] ” ]

[%| Open output file after running algorithm

) 0%
[ Run ] [ Close ] ’ Cancel
o gme|5o] HE] Fojojo] 24 Hlol o] A L FART o Dol ha-L Aololo] =@ fHol
we} gebduch ZIIEY A9 2 BQES X W Y ARE T A I5S S/,
Qe dlolo] FEol A e A8 FH5 Folo] H=o)A, 7} o]l S o] BlsH= CRS 9} # 7] 2
APt = o] ARG WY WA flof T YA 2 YEtU T ete, AR 27 theold Aol
6 flojo]E AEstA|

o] SRS £ ol seAsIz oA Y] AL ol W dolelel 2% A U

Adsted 44T 4 eyt Laels gRES od g2 AYskA ¢, AuE A7 o8
EYYS. Layer CRS &2 AEsiM 2 IAAR o] &AL, tiFE2 A2 ¢izlEk ol

A,
T2 dololsl Asish FUT EIEE
el 542 dolnw, g2l dofole] O X
QGIS 7} o] dlojol2 Eel2 ), g eolole] CRS & YeAsteln 4] & A,
o 917] Rt

A dlolold] 4 Hlol g Folum 7t mIES X U Y AEE T 2 4 A BES G Uk RS
87 8 Ayt
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D N PT_MUM_A PT_ST_A xcoord yeoord
0 1 1.100000 |a -5.695425 40.248071
1 2 2.200000 | b -5.695885 40.247622
2 3 3.300000 | c -5.695406 40.247520
3 4 4,400000 | a -5.695222 40.247694
4 5 5.500000 |b -5.695642 40.248030
5 6 6.600000 | a -5.695855 40.248067
6 7 7.700000 |b -5.696049 40.248028
7 8 8.800000 | ¢ -5.696125 40.,247629
8 9 9,900000 | a -5.695961 40.247786
a 10 11.000000 |b -5.695353 40,247929
10 11 12.100000 |a -5.695595 40.247739
1 12 13.200000 | b -5.695779 40,247896

E2 dolole) oS & 48TUGL, A Sue ddn) AEQUG. e 4820) g2
S48 dsaehe, e dololo) ORS & 459 131 dololel CRS & 44shy| ugel, et
e A (e & AS AAHC (e B AR AT 18 H8 5 Ao fe

S
dlolefe] CRS 7k 92 #lolole] CRS o ZebAl At ebgch,
| FE dojols 4ol SAW ALE N0 DEE dolobt HE AololSa Aatel FU9

o

Aol e FH Y. o] Floloj= A9 #Holole] CRS & EPSG:23030 =AM AdYyt
g glolo] o] £4 HolE& dojE i, A M= ATt glojofet= tE 55 & 7 S AYdh

D ) PT_NUM_A PT_ST_A xcoord ycoord

0 1 1.100000 |a 270839.655869 | 4458983162670
1 2 2.200000 |b 270799.116425| 4458934.552874
2 3 3.300000 [c 270839.468187| 4458921.978139
3 4 4,400000 |a 270855.745301| 4458940.799487
4 5 5.500000 [b 270821.164389 | 4458979173980
5 & 6.600000 |a 270803.157564| 4458983.848803
5 7 7.700000 [b 270786.542791| 4458980.047841
7 8 8.800000 |c 270778.601980 | 4458935.968837
3 3 9.900000 |a 270793.142411| 4458952.931700
g 10 11.000000 [b 270845.414756 | 4458967.311298
10 11 12.100000 |a 270824.166376 | 4458946.784250
11 12 13.200000 [b 270809.035643 | 4458964.649799

el dlolE 7t (2 CRS £ AHE37] Wiizell) th2d, of B dlolHolA =S5 77 fE gyt

o 7ol A FolE vl& 4= A&7t 8? o] dA9] Fa3t ul= 2] gare|Eol glojo]E df vlolHAA
AT k=Y *}%O}Uﬂ, QGIS 7} e gs7] Mol ojE AFF-E st ete A& A A 5] FAG = AP Yt
ThA] 2o W 7HH1N>1] Holx= Zg wx] Ui, A vlolel7t ARgETh= AMES 4 7] sliof OPEF‘
=y ] S0l g o] shike] dlojojnt ALgsy] R 1A R T AL oY gk, E4

go]o] 7} *—’JR& (331”4 dE 7 .—‘3—) A5 A dAstAY HA= AAH Hol= 1]0101—01
MZ T2 CRS 2 AF23lT Q1 4k Q7] j&o) A2 AR ufe o2 4 94t}

LRES (gl Wg ARG STAES AR AFEGE SR ATt webA dolotgol
Zolg CRS 2 AL8oH=S ALEA 7} gelafof s,

ATY SIS ORS & 2L FoIR e DEL. o) Fa2EE o Sue 2], (=G
) 4 Ao S, o C

= 14
Reprojection &=

m[o
>
9:

oL

)

>,
to
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x

Parameters Log Help

Input layer
[z-'.um [EP5G:23030] |v“ ]
Target CRS
[EF‘SG:43ZG “ ]

Reprojected layer

[ [Save to temparary file] ” ]

[%| Open output file after running algorithm

[ 0%

[ Run ] [ Close ] ’ Cancel
opf #flofofit 12 eflofof HEGh tha, AIEE O] CRS 2 EPSG:23020 5 HESIAA L. Fuelng
Aegsta 2l Pololst FASHAR, hE CRS B AHESI A dlolols 97 Fulth. QIS 7 A%
AE AL 51| A T2 do]olSu} A B A A0 FAAG 2| LehiAe U HEE
=Yt} o] A Flo]olS A= Flolo] 2 AFL-3] Addgeometry columns F1 2|5 Ao, HA ALIH
= ololo] 44 HlolBe] Gl e T HESF F7bE| oIk AS SHelT 5 gl

FH: o golelA Ael 34 duelsel ows Az 4SSl we dololdlxe] A9 Ade
Gebn meim 5 ohuels S e A9 das AAsteA Bhe Adu
QGIS 9] & &4 5= 28, A9 4 A8 dgsoe “ddst f4qS%t AR o=
AL A T HA gA0l AUt wE daesod Ao pan A4de 7 uels 49 A
s o] of e, Eel1el shig B4z Aeaic We dole] A 4] AueEL et 2L
7t 12S gy

. dololol A8l Aol 9 A, A 0 Ae APt

. 49 Aol e BE MAHS Aggn
ol Zpelol A AHEUE ol dololel ] TAE B AT Held e AR NS APaA A7
ARHE 2 Ag5Uck. ATAE 42 dolol A8A7 AEFE FeIET T o2 AU, Aelg
EQIE} 1 A% A dolol A dolole] RE BAEE . 9& A,
A Hgs WEHT QGIS oM AR 4= e ofd Wiy S AREE o dlsYth SHATE
dY5S AFRAIA AES = J5UT S5 A9 Vector/Selection 1FOIA A8 AHS AAdot=
FToES 22+ Agrich
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B Statistics
B Table tools

Random selection 211252 APSHHA Q.

i Random selection
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21x]
| Setting | Value B

El- 4 Providers
-3 GDAL/OGR -
-y GRASS commands

* =] GeoServer PostGIS tools

- hﬂ Modeler-only tools

= ? Orfeo Toolbox (Image analysis)
- ¥ QGIS geoalgorithms

- @' R scripts

-&& sAGA (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_cﬂsagaﬂ
@ Use min covering grid system for resampling x

TauDEM (hydrologic analysis)
[ 3, Tools for LIDAR data
- & scripts

(]

olu] SAGA A =7t AA = o] SAGA 7} AA % E6& 71711 S-S Ayt

0SGeodW IAEHE Fall QGIS & AAIoHA] AUTHA, (AHgA7E A 02 Ax]sfopdt 5l=) SAGA
A2 425 JFaloF Pt SAGA 2.1 #Ho] B adhrt.

g5 AAE0] A9 A 3 AAoA SAGA A2 HRE AT Fart glsyth I ti4l SAGA
£ AT o2, 214 SAGA § SET 4 == SAGA ET7} PATH of] ZFE| A =A] EeletdA L.
2O A& 2.1 BF o] B skx|gt (OSGeo Live
o

1= —:Iﬁ-

DVD Z2) B9 420 -9 2.0.8 A5l A8 4= YISA = REYUTE AFSA7E & 4 e 2.1 HA
7)1 27F 2 7| Q7] SFATE dEbA Q] W o2 Aok ofPi BAVF AL Sk gleng F o
Avkdo]ar FFAHQN 2.0.8 HHS ARgotal At HA dist o] SAGA IFC U= 2.08 TFAS
gAdststd Hyrch
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{} Processing options i d B
Search... ]
Setting |'u'a|ue li]
EN {é} Providers
E- § GDAL/OGR —

& GRASS commands

i=| GeoServer/PostGIS tools

-ﬁ Modeler-only tools

? Orfeo Toolbox (Image analysis)

¥) QGIS geoalgarithms

@' R scripts

EI & saca (2.1)

»
.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

EI TauDEM (hydrologic analysis)
[ 3, Tools for LIDAR data
- & scripts

xq

Missing dependency.This algorithm cannot be run :-{

This algorithm reguires SAGA to be run.Unfortunately, it seems that SAGA is not installed in your
gystem, or itis 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

SAGA & Az dx)stal AT o] wAA] & & <ol glayet. I tiAl th=3 22 wtetv|g
st Z& BA 2 Adeh

12 Split shapes layer randomly B= SAGA 7%+ &

=2
L)
il
o
i
)
%
I
>,
o
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{y split shapes layer randomly x|

Parameters | Log Help

Shapes

 points [EPSG:4326] [ )

Relation B [ A

E [—

Group A

[ [Save to temparary file] ” ]

[%| Open output file after running algorithm
Group B

[ [5ave to temparary file] ” ]
[3¢| Open output file after running algorithm

[ 0% |
[ Run ] [ Close ] ’ Cancel ]

o] o] sfFst= ZRAE O] AQIE goJolS Jg oz HAsta thE nietr]H %I— Iz = 3%

ot BlS AT QA HUoh (&E23l0] 492 dojuBE ARgARe] A= S5 Q)T

] °
L] L]
]
L]
L]
&
®
L ]
]

Q19 glo]olzt Zzt T UG Af40] MAEES T dlolo] £ /2 AZgE] oLt SAGA 7} o] ATHES
A4 QGIS 7t A7HES 7FA e QGIS nia of F7Ht Adyt.
RLE Z9fo] & o] FoiHrtH oo APPE o2 dal2) 53t of SAGA VIR dAEEe 25 2
AU 22 oW ol golA217] SAGA 7t AT ES AN % of QGIS 7} 7Iefata old wel e
A 5 2 i sy old 4% Ades QGIS weAEd] 2fakt oA 2AL &,
oheat 22 wAAE B 2 AYdyrt.
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{} Problem loading output layers

* Graticule: <-

2YERATICULE . shp

executed algaorithm

has been performed, with the following result:

Cooops! The following output layers could not be open

\Users‘\VolayaehippDetehLocel\Temp\processing\0elf1£410£8594225bf5SbAdfT724d18T 4

The abaove files could not be opened, which probably indicates that they were not correctly produced by the

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 checdk if SAGA is correctly installed and configured in your system

FAGA ssems fo be correcty instaled and configured

4]
A7

SAGA 7} (B e 34 =
sieetE o)

A 2L A
.

o5 UAAE e sl A

Create graticule from extent €1 2|&

&l

LSS

.
=
jLs

©o
=

[} Create graticule

Parameters

Log Help

90l
ob= 7

Az A= A
| T8y old

X

Extent

[[Notselected]

= 2]

Output extent(xmin, xmax, ymin, ymax)

[U, 1,0,1

|

Division Width

2

Division Height

2

Type

| [0] Lines

Graticule

[ [Save to temporary file]

[%| Open output file after running algorithm

[

|

[ Run ] [ Closze ] ’ Cancel ]
AR E HoHch 2 o] W yH| ZE2 AFEH7] TR SAGA 7} oJH AEELE AASHA] 3 gyt ohA
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st nfebn] e glo] AEE|GIETE SAGA 7} o] ZhS Wobd AR Aete B U7kA) 3L BH1eHA

Stk EQUn. SAGA 71 A4S A4eA 2 Sng, Sg@d doloE AktelA] £ ol H 1, o

Uere o5 HAE 5.9 Huck

oldl o] BAZ olshstd s BAS HZstaL, oW Yo Pojukw iAol et AEe e o

=0l Ut} o R HAAoIA 2 5 9ol SAGA sfe] @zo] 4]

HAES SAhs AHLS ool Aas wale] 247} 9]

o] b SAGA gto] ohe} T2 o]% -8 2 IREE FUshA 4
& 7olell A 2|2 daelse] Aashs Wolo] oigt Y uE A A el

Fol A 2 A 22 BAL SARE O, ol o AT ARE BG4 3

T4 o] Zojol A Azl ¥ 2of sl Ayt

A 74 m A7} el BE AL AR 21 AT 71853 YA o)E Eo 24 B4
A1 at] S19) el 2173 sepr} ol 6l ) S AN o S e 21 A el e
WFAS A7) Rl oA AAS AAFE S Ut

25 dojHEH A 3y vlwol e sid 5 AHoHALL. oS s} o] yehd Ayt

- ) WARNING
| ALGORITHM
| ERROR

’ Clear ] [ Close ]
Info, Error, Warnings 181l Algorithms = Y] 719 AR FES E11 YTt o232 1 ZHz}of tist
A Iyt
o Info: BE d2FL2 of7]of 241 Aofo| tigt AEE Hd & UAFHTE A& =9, 9F
8 ZRIHS 050t diE2 dutdor oY 58 eI F& AEES o] =9
NS, o) s o) ZolelH AFAA (127 U2l dolelsF Aot ero} ege]
ATFE) SAGA 17 9] 4HE=0] of7]<f Zix}ﬂ‘ﬂ UE AS d 7 S [
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2l

[} History and log

i[Tue Aug 20 2013 23:12:47] SAGA execution console output
EI [Tue Aug 20 2013 23:12:41] SAGA execution commands
| WARNMING
| ALGORITHM
, ERROR

SAGA execution console output
El sistema no puede encontrar la ruta especificada.
El sistema no puede encontrar la ruta especificada.

C:Wsersiolaya\Desktop »set SAGA=C:\05GeodW \appsisaga

C:Wsers\olayaDesktop »set SAGA_MLE=C:\05Ge0dW \apps'sagaimodules
C:\Wsers\olaya\Desktop =PATH=PATH; C:\05GeodW \appstsaga; C: \OSGeodW \apps sagaimodules
C:\Users\olaya'\Desktop >saga_cmd shapes_points "Thiessen Paolygons”™ POINTS "C:

Usersiolaya\AppDataiLocal Templprocessing\8d48ccct0aed4thaa 208boa 73c6c8d 26 \points. shp™ -
POLYGOMS "C:

YWsers\VolayaAppDataiLocal \Tempprocessing \sagathiessenpolygons 7béb 5 2c 1f59747 FdaS8aechoe 26 13331,
shp”™

SO R
4k 9
L R

Clear

| |

This is helpful to understand what is going on. Advanced users will be able to analyze that output to
find out why the algorithm failed. IF you are not an advanced user, this will be useful for others to help
you diagnose the problem you are having, which might be a problem in the installation of the external

software or an issue with the data you provided.

 Wornings . STATE AAT & U} ek, AskEo) YA g8 B 99 Inel5S
A U BE pi Gl oS E9 ofF A8 4ol ASE Al e uelEs
Qe AU FTAES Qg 2SI S YA, E o e 2AIEL S0}
7] 2ol A 20| Y814 2 15H0] et 184} Fol daelEel ofw wof s
B RE A9, old A1 48 F7140% Selsh Ho| T

e Brror: 9% $8 L9 A7 ATEA) e 0F7L S o] FRo] 7S H

« Algorithms : £450] ok]e} (o] 17412 o] Fo M HWE) QUL oA A= el e, o] 21 FEo
AP RE FUES 2E 5ER AP X ASAT SN ES AW vt 200] 2é
FejolS F7bstz, AgAke] A ollo] AR IS HU. thg-L 1 ol el eyt
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E- | INFO [~
L. WARNING

B | 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: V\gith...
| [Sun Aug 25 2013 13:21:41] processing.runalg{“saga:splitshapeslayerrandomly™, D: V\gith...
| [Sun Aug 25 2013 13:16:36] processing.runalg{“saoa:splitshapeslayerrandomly™, "D: V\gith...
' ESun Aug 25 2013 13:16:027] processing.runalg("saga:splitshapeslayerrandomly™, "D \aith ..
| [Sun Aug 25 2013 13:15:29] processing.runalg{“saga:splitshapeslayerrandomly™, D: V\gith...
| [Sun Aug 25 2013 13:13: 16] processing.runalg{“saga: thiessenpalygons”, "C: Wsers\\olay...
| [Sun Aug 25 2013 13:13: 16] processing.runalg{“saga:splitshapeslayerrandomly™, "C: \\ser...
| [Sun Aug 25 2013 13:12:48] processing.runalg{“saga:splitshapeslayerrandomly™, D: V\gith...
| [Sun Aug 25 2013 11:46: 19] processing.runalg{“gais:reprojectiayer”, D: fgithub/sextante-...
| [Sun Aug 25 2013 11:44:27] processing.runalg“saga:dipgridwithpolygon®, "C: \Wsersival ..
| [Sun Aug 25 2013 11:43:51] processing.runalg(“saga:dosegaps”, "C: \\sers\Wolaya\app...

| Foim s 25 70143 1443291 nenrgoc

processing.runalg(“saga:splitshapeslayerrandomly™, "D: \github\\sextante-
manual\\data\\first_saga_alg\\points.shp®, 50,Mone, Mone)

| Cear || Close |

Yol AYslex 4B 1] o] 218 ol 8T AYvIth

o] olge HYFHE 71 Q7] TR, o) He] UFRA LT Solet ol ol E v EIeshA
AUFE 5 QEUT o2 Fa ol el olul HH 2S £4A BAT 5 dsUh

N EW he2 AARRANL. o AWAL A WA o] HFsHe o8 ol 1 7oA
Aok e 5g APt A Q. ol 21 thet F& A3 BReH ofef Lol WF UPMY LS
SHFoh 0ot e B2 FotH AN 0. 1 FNES o B ot urzel 490 ot 72 ol &4
Sursol A sEaA AR Tot FAY ARe 2B PAT AU

17.9.1 y Ay

AgATE ATAEL 44T 45 QaUt 2304 BAR oL, wReld Plugins

—  Python console & @i Import class — Import Processing class JFF2 ST T,
_1

Poldn whgrlz HAES WHsA BAE AdFude.  AnE HAe wo Esshld
iface.addVectorLayer('/path/filename.shp', 'Layer name in legend', ‘'ogr') ©|Z}1l
SEERREY

= o] oo g olofo] et B A LAt d) o FA A AXIIE ASTHA
whgln A yeh ol gole glo] Foielx, e Auvieh o aesel ul dold gk oA
chR Al A Ayt
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A AT AP A daels hed syt e deldeln thgEgl SueEo o
7YA] Aol & 4= olol, AHgARe] BHFAOA e Bio] H AYdYTh

o] ZFelofA HAH ALTIE HMA AL STt 2
A7V E oA GA AHESH=R], 58T Aol WA H¢ of@A 1A A4S oF
ol g A ALg Al /e AVE P A, el

Zlo] Fa9trt.

o] 739l sFstE QGIS TRAEES A Q. AH FHolo E & Eal 5T

oA FHAE dl HAH ALY i3t A2 A L.

x

Parameters Log Help

Raster layers

0 elements selected E

Formula

[ |

Result

[ [Save to temporary file] ” ]

[%| Open output file after running algorithm

[l 0% ]

o] Tfjst e setulel 2 AE AT Q%

e Raster layers + 4o 24 glo]ojdurt. AMEA7E ¥ste B B2 #ololE A
0% d2lo] 7y LEXC] e HES 2E5H Yehth= tiet ZollA ARA7E ARESE
Aot #lo]o] 5L HHGHAAL L.

kY
=

o Formula = A8 FA 4t} o] FA-2 grofA A
T = :kdb:‘gl, g2, g3... & HSLH O 2 AL &
= 5YotH, A 1 eo]o] o glofl & HA Hlojol] Zhe] F
glo]o] 59 A= A9 te} Fof Hol= sAlet Fd

A gaE AATE JaRAE FEGYL

DEM °] &91E oA HERZ M7= 245 H A2 Adyoh. o= 34& AHgshd gyt
h' = h * 3.28084

Raster layers =4 DEM = A8SE o2 Formula 2= a x 3.28084 & Y HSHIA L.

An: asdom , shohist A4 . B Aok gt
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Run & SeeA a5 AAsIAe. 98 Fojolet FUG mapolAut gho] The #o]
Uit o7t 185 912 dojot BE Aol faeh g Bl glo.n 2, npx|ut stebu] o] of @
A % ghe,

l
m[m
H‘l é

o= accflow olofoll dish ThE AttE FshEAITh. o] #olole sAbd metulEQl w2 7
(accumulated flow) #t& F2 U FoI FHf 9 <ol e dWte T 3lon, d9 52
] dloJef ghlych. ghEol BEE ] Q= ‘%’4 mzoll I FE elojojolx] AHE d7I7F e Ae =
T AFUY. 4 a7 208 28 4 fojsHA 28 4 syt daH AVIE AA 28

ﬂlﬁﬁﬁiﬂ*‘/lﬁ}.

s Wit A2 oA Ea, 4 Hololol accflow #Holojwt AEITH tF2 log(a) e FAS
01 = g]./d /\]2'

gt 22 ol A7 B AUt

If you select the Identify tool to know the value of a layer at agiven 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 £ | Value
El-i0 log_layer
= log_layer
- {Derived)
“ Band 1 no data
3@ =) coe J[ ne |
o2 A Al A o] sttt of et T FHE ARESHA T A glo]o]7t A olstal A= 7 Y Stell A=
fragt 214 71 DEM = dojHA54 31/\'51 Axt7] izt S QI Raster layers E—Oﬂ
Z2AES] & ololg Bt UGN Q. Formula BEC] 03 B4E YoHIA @
a/a * b

a 7} (250 3 WA Leh] wh2e]) 4 43 dlo]o}2 7kel715, b 7t DEM & ZHel gyt 24l
g BROIA 4 5o o]olE A7] AHOR thiro] §o ko] ES W 1 2, uge] ke w] flol]

GLo= WEUTh o7& DEM 2 Bl £ gFe] Ao Enzlo] (DM x 1 = DE) AE 1, BH2e]
Alof H] o€ Zfe] (DEM * no_data = no_data) AJdE Ut}

che 3t e dojolst Az gyt

ol 7l& L FHolof ¢hol ghe nkAA] Skl A AUt FAE Holojr ARgStE dolH Y

A2 Aol ofdl ThE make] Aol el AS 4AskA T ) §EUUL olS S diH
glojo]e] 30 sl A% IOl 1 2 oful} glgruich. S folof el R AHged (3]
799} grol) 4 @ 39 Q) Bl RS A2 590 Ade] ek AR E ABsHE ojn] g AUt
W ARG o] gaelBeli vl EHold gt ofE ThRE WAl golk EotE gue Ho Yart

462 Chapter 17. QGIS A2 74 23 A



QGIS Training Manual, 4] 2.2

T Aldtel] A8t 5 #lojofo] Mg AW HET (H|o]o] F5ofA HojojEE HEd s £4d5 B
U = #lojoje] W7t 2t A2 o = sy 74 5 Fo]ol7h AR EhE 917t A DEM
o Wejrct 2] fEdt,

= 5 lojol7h dAlskA] ghom, Fojof st &2 MRS ST Fojole] T7]9k WSS Fd5HA]
wod did= F& 5 givk= oudyrh. J3d 9= obfF Ak SH] gRksyth QGIS 7t ©]
BFe AN, Bad 3¢ g o2 g4 dojoigs HMEYshe AYUtt. AE=9 Mel= I
Hlolols 25 Atte Ha weloln, Al 37]& F dolofel A Atd 4 A 2717 gyt

©] B¢ (A1) 3L A 9| T o] 7F-¢) HAE AR77F SF ek AikES AR, T ofefjof A] o] i x| =
F7HAR1 2 lo] tsl A kit lojof gyt Ao Jeks v £k 7] iyt SiAE AL 7}

fll
E
3
ol @
e

sl gre AnE W A%, qoloz 2= Age ol AUt olF thE
ZHofE oA B0 Bt Fojol S ALg S uf etae So] of B 7] FArshz Aol Tl AHAlS] Hhe AU e,

A ;
CFE npaz) A2 o] ZelE BUALUT Eisk 1000 o4 1500 Aol WE Folo] W AAES
Atal A o,

| 4% ka7 dololg AT dololst QAT el d ololE ol g el AArE 4 ST
Q2] dlofolo] DEM ¥ Ash, thg FAIE A4 eh2E A4S APsHIAL.

)

]

ifelse(abs(a-1250) < 250, 1, 0/0)

K
[*]

o]} o] A 2H A ZHEHE ALE A Q] el te] ol et 2ARL o] §He F o B3 AT dAT

A5

P

27k Agstagt st 9 e AL 1, 9F AL ¥l Holel e hAE AnkEe] AYHt

-

H glo]8 #2 0/0 @A O|A gtk H] Hlolg gro] FAERt gro]7] wiFoll, SAGA = NaN(Not
a Number) %2 F7}l4 Hog Ao] vl HlolH gio]
AA = oH gkl

o|A| o] A= ool 5 A Eof 29t ZHALE g|o]of e} 5517]
B AlAE7 oA o] B
A EAAL L.

rr
2
s
filo
l‘ﬂ e
ok
iz
2
_)d:
s
et
4>
l_ﬂ
%0,
>
i
Rl =)
2
o
)
nst
B L)
30,
rlr
A,
2
T,
A
o,
)
)

17.11 HE AAH7]

=4 o] Zolo| L HE] ANIIE o] 8a S 4 A F|Wrow e dololo] A £4& sk
Bae e Ay
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2= oju] FAH ALZ|AA ofBA £8F BHAS o]gd] A HAEH HololE AASH=A &
A5Utt o9} H|S=5H HE Flojo]g duEEo] Ut dF Fojojet FUstA, 2t 2HA 9]
AiLE Sz 15 A #ojolE A5k Field calculator 2|5 QYT otatulg ojst 2>

e} g
¢ Field calculator |

Parameters Log Help

Input layer

[censt.ts_botndaﬁes [USER: 100001] |vH ]

Result field name

[ J
Field type

Float M
Field length

Qutput layer
[ [Save to temparary file] ][ ]

[%| Open output file after running algorithm

KD

F4: Aol 3y A WAL Aol 2t gol i et

o] 415 AHESH= AAIES EASYTH

HA] A ZAME UrE’rLHL ZF 220 = w1 o] ol H B AASEAItt o] & ¢85 &4 =
WHITE 9} SHAPE_AREA Z T T 7|E *}34 & JFUTLE o] F 4E UL (B 22 uHy U E ot
A3f) 1 Wuk-S Fofof SEER, Formula ZEo] £

( WHITE / SHAPE_AREA ) * 1000000

mtetol g 3} A2 oh23 o] AASIAA Q.

WHITE_DENS 2H= B3 o] A 2=& YT AdYyrt.

T3 © 2 MALES @ FEMALES ZE O] H|&S Al4ES|A A A37E oA AFHTE A2 HoF= A
g & A EAI

float (MALES) / FEMALES

olflollE OK MES 29517 Aol wh2tulg s} & vh=3 2ol dAsloF gyt
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@ Field calculator x|

Parameters Log Help

Input layer

(D

[cams_bowwdaﬁes [USER.: 100001]

Result field name

| WHITE_DENS

Field type

| Float

Field length

Formula

|WHITE / SHAPE_AREA

Qutput layer

[ [Save to temporary file]

[%| Open output file after running algorithm

KD

f§ Field calculator x|

Parameters Log Help

Input layer

[

[cam_botndaﬁes [USER.: 100001]

Result field name

| RATIO

Field type

| Float

Field length

Formula

| float{MALES) /FEMALES

Cutput layer

[ [Save to temporary file]

[%| Open output file after running algorithm

Knj

100%

[

Run || Cose || Concdl |

Both fields are of type integer, and the result would be truncate to an integer. That’s why we have

17.11. HEg AKXL7
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added the float () function, to indicate that we want floating point number a result. You can use other
Python functions as needed, since the calculator supports python commands (the raster calculator,
however, doesn’t).

Since the formula field accepts Python syntax, we can have a new field with male or female text strings
instead of those ratio value, using the following formula instead.

'male' if MALES > FEMALES else 'female'
upetr] g o] thgat o] Hojof gt
G Field calculator x|

Parameters Log Help

(D

Input layer

[cam_botmdaﬁes [USER: 100001] | - " ]
Result field name

| PrEDOMIN |
Field type

string M
Field length

o S
Field precsion

5 =

Formula

['rnale' if MALES = FEMALES elze 'female’ ]
Qutput layer
[ [Save to temporary file] ][ ]

[%| Open output file after running algaorithm

[« ]

100%o

[ mm || dee || cowd |

A more powerful python field calculator is available in the “Advanced Python field calculator”, which
will not be detailed here
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{} Advanced Python field calculator

[Save to temporary file]

17.12 9 A9

Az o] Folo A A7 dilE, 5] HAH wE dielEe] e g sk WS Aolste Wl vl

5 meE e AAle] st BA0] Avslol @ G Aokt WIS Was gt dwaos
e 2= glolo]e] HelE A oskA Yk

HAZF D3 A9 HLE AFoot= 4 4 7l (min X, min Y, max X, max Y) & 23 dHsHA] HJT &
AARE & o AgHoln An] e WAl R Aot £k QIFUTH of¥l oA I BE HAE oE

A2 HLE AoJafof otz Yarel 5 AHslgAlth. W gojoloA HAH #ololE st Shapes
to grid T2 5-& AYsHAl L.
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{§ shapes to grid x|

Parameters Log Help

Shapes

| union [EPSG:23030] | v]
Attribute

ke -]
Method for Multiple Values

| [o] first -]
Method for Lines

[0] tin -]
Preferred Target Grid Type

| [0] Integer (1 byte) |-

Qutput extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent] ” ]

Cellsize

Ex [—

Grid
[
[%| Open output file after running algorithm

save to temparary file] ” ]

[ 0% ]

[ mm || dee || cond |

vpA|Et 2 S A et Hs mtepn(E = o #flojol S SiEskA] Hofetal, SAEHS RS o9

2qigx) AAsHs o AUk Tei ohxgr stebale 2 Al 41 dolole] E4L Folgth b
o) (42w dlolo]r} AM s Gt AXokA) ghe S GIi) AMT B, (A8 Fo]ofoli o]

2lgs

7] dlizoll HE Folojo A 7FA & 4= fle) s /A 2715 oty

ABAZE A5 S Qe A2 ol AT 4 7o) Ao ghe dEE el dEste AU
Qutput extent{xmin, xmax, ymin, ymax)
[ 0,50,0,50 ” - ]

g

WMo Hue Wa gle AYUT. of o] /% HelHel SHo] | kAt o H A9 A8 Ho|x] gg
T d5Ut ojAlo] thE & o] AE Ao, Output extent(zmin,
rmax, ymin, ymaz) BIAE T @ 2& 5}

Select extent on canvas

IIse min convering extent from input layers

o] §H5o] ol| W& sH] ShpH Lol ATt
A AR FAL o Ad B3}t A2 E= Use layer/canvas extent YHTH
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0} Select extent

IJse extent from

Use canvas extent

Use canvas extent

o (A & DANA Ashz) M9 &2 A8 & e Elolo] 7t ok Heu e 4
Qg TS OK & 2ok, HAE Tl 454 0 43R I8 e A,

A2 Select extent on canvas QUTH ©] A &alg]E tis}t o] AR AL, QGIS ZHH A Afof A
A 15t0] Ut OIS Aol 4 U,

w4 3o A
2,
rlo
n

Bk
&

R A HES oW tf3} o] thA] Uehbd], F ot 9jofl -85k kol ofn] §AE g3 Al
A= AU Th

o2k 718 24991 Use min covering extent from input layers QUTH G185 Adl= o] Aol=
LHE gojolo] HAa AW HQIE AL AUt HAE o] ofd gk 4= Dt glagy AF
Aot e dugEAY 4 dolofrt & st A, dollA AW Use layer/canvas extent <%
A A4 Folo]E HHA FU HAE E& & ASUT shAT 4 Holoj7t T A o] Y A%,
4 A o= of® 4 dojolo] et dXshA] syt He dY dolol2RY AL4HE]
oAy

HAE S} de5& APt b o] A HAS ARgSHlEY T

srejuld dst B ohe 3 2ol AAT T, OK & 2UsHIALL.
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{§ shapes to grid x|

Parameters Log Help

Shapes

[watersheds [EPSG:23030] [ ]
Attribute

b -]
Method for Multiple Values

| [o] first -]
Method for Lines

| [0] thin -]
Preferred Target Grid Type

' [3] Floating Point (4 byte) v

Qutput extent{xmin, xmax, ymin, ymax)

[ [Leave blank to use min covering extent] ” ]

Cellsize

2 [

Grid

[ [Save to temparary file] ” ]

[%| Open output file after running algorithm

P

A% A2 Use min covering extent from input layers

W F42 A48T R T SE Qs
3 dlojo] glo] th f@ 9l setuEERE T SuEY o TS oA A9, gES A%
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ol A ek ARSSHA] rom, w A et Aol Hert
8] ekl A Flolofg A% o= slig el

I
o
2
1o
E
4
i)

r
>
ikt
o
Jo
o
ol
ol
il
>,
to
o,
re
o,
o
r>~
mﬁ
el

F4: o] Ao A QGIS 7t HAE AE2E3 TR E A4tshs o 2ol HTML 29Oz H AE2ES
oA F=%] vj-& AYYtt.

AB7HA AT AEBE BT (I 2H 0] ME o)) dolo] g4t ST B PueEe AE U
wHo] e AFES AT, o] BE SRS HTML 1hlE 5gs]o] 2] 7y Teel 92
T2 Q4 53 Results viewer ©] EEHUTH

olfl Ae|E o] o FA AFoHA LolBAt

=

o] Aol AY dHlolHE T Q= ZRAEE AN, Basic statistics for numeric fields Y125
AesHiIAL 2.
i Basic statistics for numeric fields x|

Parameters Log Help

Input vector layer

[cenws_boundaries [USER: 100001] | - ]
Field to calculate statistics on

| POP2000 3
Statistice for numeric field

[ [Save to temporary file] ” ]

[ fn ][ o ][ oo |

o] el E2 Tt o g, ARES glojo] W o] o] (5=} E Shbgt A™stH HUth AMEE]
HTML §3o|Aqt, oo 4-got= "AE 2 ffAE E= H—‘]H ] ]014 7:‘ -t 2Hds] FYsHA
gyt 0l AE2E dHsAY, A A= AAstEH v 95 gy 0} 2|9t o]

html ¥ htm TF AFES & 2 siya= Apgs 4

z2AEd] & sk 9

%0,
)Y
i
o
r
(i
it
3=}
2
o
rE
o,
o
L)
&
o L2
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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

Close

This is the Results viewer. It keeps all the HTML result generated during the current session, easily
accesible, so you can check them quickly whenever you need it. As it happens with layers, if you have
saved the output to a temporary file, it will be deleted once you close QGIS. If you have saved to a
non-temporary path, the file will remain, but it will not appear in the Results viewer the next time you
open QGIS.

24 o] Zolo i ARAT} A3 7Y Ze A Akl o olkald & AES BUATE AgHA
A7 A Aele g A

Pag nE A4 B o) GuelES AST 4 YONR, B BAS SAT 4 Ik 4T £ S
20 Stk oAl A4 AA ] dlolE S #A UG A ol ufz} Hlgich

E 219 (John Snow) 7F 441] B17] 291 Zelo] A§HH 4B dlo]E AL o] §oHA Ful2e FuE
P2 AUk of oA sk agle H HEg Hoz A ¥ NS U 2R O u By
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4 HI 25 g1 Q& shapefile I TIFF ZHOo =z Ay
A

AR
igst= QGIS ZRAEE o

CeCes “‘* =)

Iy

e

)
%

HA Pumps #lo]ole] HE2ko] i (Voronoi diagram, Y% EJAl (Thyessen) &) & AAISIA 2z}
o] J&F HAAE ALslof YTt o] Zef| Voronoi Diagram E1el 53 AHES 4= 5Uth
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{} Voronoi Diagram

[Save to temporary file]
%

474 Chapter 17. QGIS 2] A 2] A



QGIS Training Manual, &4 2.2

5] 101%01, 23 5 SRt Qo A iRl AR,
Fo AW ABE Qoold 7 BemaA o] A £8 AloE 4 Ut 2 EAES A}
2y o} ABS 2k Tk Aol A gk e,

2} = ZOIE o] £A]of A& 9o omg, g el
= =
=

A} E
sfloF SFER, Count points in polygon (wezghted) E?— Arge AAdYrct

3|

9
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{} Count points in polygon{weighted)

[Save to temporary file]

A) WEo| DEATHS 2= 8 FoI5K0, 7153 §o] COUNTS BES ol 3k 1 23t 445
Hlol & A W) Fao] ot Eelmel A o] Aat 47} ohe Bel2E R 94 i AL £95
wrgeka glguth
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=101 x|

B\Dm"da\m-bwl\-ll—‘

j
e
(=
]
~

x : 12
//
PW -
o HENUEHUEBUEEE OB L)
okl =

Show selected only Search selected only %/ Case sensitive Advanced search ? Close

Cholera_deaths #01919] 2t ZIE G} punps Hlo]o1o] EAIE Afole] o2 Aziaeh Eobe T
HHH2 7} Cholera_deaths ZERIEO|A 714 7178 Pumps EZQIER 218 I B = YUt Distance
to closest hub =5 Th2t Zo] AASA o] &g & & s
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{} Distance to nearest hub

[Save to tempaorary file]

x|
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TGl = O 2l ATt 7P WA, o] A2 AFG AL =7t o=t E2tE B %] 9] et
Uk ¥ A3E HEY A ole sebuleolz] s 9 sixle] At 47} ohe

& mefekA gk Q&

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 and its COUNT field as weight field, and with a
radius of 100, we get something like this.
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The resulting layer has the extent and cellsize of the streets raster layer.

AEEe] HE A5 AAsh A4 dEd BTt flve AMdS ZsHAIL. Output estent... =
LEZ = HES ST thF Use layer/canvas extent 5 A=t HYt
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x
Parameters Log Help
Points ]
| Cholera_Deaths [USER:100000] - ]
Weight
|counT [~]
Radius
| 100 =
Kernel
| [0] quartic kerned -]
Target Grid
| [0] user defined [~
Output extent{xmin, xmax, ymin, ymax)
[ [Leave blank to use min covering extent] ”
i Use layer fcanvas extent
Cellsize
Select extent on canvas k
[ 1 ” - Use min convering extent from input layers
Grid sl
P I |
I 0% l
[ Run l [ Close l ’ Cancel ]

293 =2 2 FololS AdstH g dolole] Mt A Ao YAk o] AW AYUL A
27]% U WHOR, T dlolele] M 2712 AeaA ARshol Fiic

Punps ¥°] o2} AT, Telet A 2] <ol A HESHA A 57t Hef WES Kol Rof B shirt
QUTFE AFES & 4 iU,

17.15 | ~E golo] zA=27] W §Hx]7|

& U Ael kel e Rtel ) el A8 B0 el Ehlsh

Y 2o ool uEf ool e wA A& Fegt gele] AR Hojols

A Uk o] % dojolE
RZoopl w7t At sl FA FW Jelnn o We JS AwsA Btk o 2ol
AGote ZRAES dojRd, thevt 22 UL 1A I AUyt
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o] #ojolE2 F 71 FAIE-S 7R 2L d5Uth
o 97} Yot= AR (]9 T4 AL S Ee F2 F9UYTH YR Y2 A 9S At
AFH T
o A2 OE oY F /iR o FUTh (EA1Q] Hel= #HAH Ho]o] ZheH shef Fo7tA gt
oA dgdlxel o W2 HeE dgdyh)
A3et dAE 5 AT = A % A SIEE 4 dsUt
HA, 27} Yot= F9S Aot AHL P2 AASHHAIL. o) & fal TA] 2|99 HAE UEtH = A
9] (bounding box) & T 3= o]0l Aoy, & et AR 23 ¢ H2 495 A=
HAE gololg A7) g Mg FolstdAlL
AA HE A4lot= dl Polygon from layer extent ¥1185& AHES 4= FYTH
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{} Polygon from layer extent

[Save to temporary file]
%

WS Rolot W Fized distance buffer S5 APsta oh-7} Zro] mtetn|e gk A4

I} Fixed distance buffer

[Save to temporary file]
%

o] g 7he Sof gt

17.15. @AE Folo] 27 & ¢x]7]
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dolojoll Polygon from layer extent ¥ile] 5= AABA 55 2zt
AsUth WA A Ho W& Fofgt

>,\l

A2Elg} Wl o] R} e rk AS o 4 92
(reproject) =5 o]-&, AFF s oF Tt

A9yt whebA v gAE st dell Warp
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Parameters | Log Help

Input layer

dem2 [EPSG:4269]

vl

Source SRS (EPSG Code)

EP5G:4269

[

Destination SRS (EPSG Code)

EP5G:4326

f

Output file resolution in target georeferenced units

(leave O for no change)

0,000000

Resampling methed

¢ »

]

[ near

Additional creation parameters

Qutput layer

| [Save to temporary file]

% Open output file after running algerithm

m

[ Run l [ Cancel l [ Close l
937} A1 S A2E Hojolel A WSS P G Aolol AA T A Holols Feha 4
YTt Clip Grid with Polygons algorithm & ©]-8-5HdA| Q.
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{¢ dip Grid with Polygon

[Save to temparary file]

t3

glo]o] & Zetdll o2, Merge raster layers Y1252 WA T #ojol& &3 4 d5Uth

i Merge raster layers

0.0002F 7777777778

[Save to temporary file]
%

FAZ FlololE A A 2717 dagynt. F eofojel Fdt A A7|E A
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SESH] Ao A 2715 otoF & A= l5UTE Cell Size HIAE g Q 2F0] Q)= HES ZE5tH

2 20k FA2 AL, AT ASSIE g0l B2, 101 A8 7Fe e RE dlolge] A 7] 9

W9 RS AU 5 e 8 ol =AYt

F4; BRI WA S A2Y)E ke 2 dneEe % ¥ 5EY Bt glol A7he Aok 4

UsHTE shAIT @Afof & glojoirt & J o)l o] & WY A, FAVIE WA 5HH U5

Aelst7] oA 7 sy ol A 298 g5 B W S Eofoptt oA ARte] 2 £
Z 01%

oA BA= o] E At Al Ayt

A slope layer can be computed with the Slope, Aspect, Curvature algorithm, but the DEM obtained in
the last step is not suitable as input, since elevation values are in meters but cellsize is not expressed
in meters (the layer uses a CRS with geographic coordinates). A reprojection is needed. To reproject a
raster layer, the Warp (reproject) algorithm can be used again. We reproject into a CRS with meters as
units, so we can then correctly calculate the slope.

So] AF9 = DEM Ytk

17.15. =¥ dojof A=7] 9 &3]7] 487
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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]

thgo] ATHEQ] AAE Fojoj Tt
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Slope, Aspect, Curvature File]50] A4Het HAE fofet @912 o] syt 8y & &@9)7t
o A8Ho|a 25 AJQUTE Metric conversions §1lg]5o2 TS WIS & 5Unt. (that o]
G259 ENE BE A, oldel AL HAE A7 E AFESHH HY )
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b, 5217}

[ el |

M|

[e]
i

el = A+

-

Help

Log

AAE #lo] o] & :guilabel:‘Reproject raster layer's #A] TFA|

fololE &A1 "yt

£y

=

(¢

[%| Open output file after running algaorithm

Conwversion

| [0] radians to degree
Converted Grid

[ [Save to temporary file]
7| Bk

Parameters
Grid

! Metric Conversions

A (OO0, channel network)

5]

AU,

St
=

At

P4t DEM 0258 A,
=

a9

2 45
ohe @ 712 5

A
A

T 75

1)

a2
HA}

AR oju
< Br
J) °F
ca
5 o
oT
ﬂo _z_l

!

491
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. e

3

The first module to execute is Catchment area (Parallel). You can use anyone of the others named
Catchment area. They have different algorithms underneath, but the results are basically the same.

Blevation 3%9] DEM -& Ae{s} 1, 4ri) matu| el 7] 23ke $AsHA 2.
a
Parameters | Help

o B -
| [Not selected] = . ]
Weight s
[D“ﬂt-seleched] B
| [Not selected] - . ]
| [Not selected] B

1 =
Method
| [0] Deterministic 8 |

Linear Flow E
[ — -

|»
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This algorithm calculates many layers, but the Catchment Area one is the only one we will be using.
AP B2 Folol5L AAFE Put

o] Flojojo] AMcjYoA TFA w2 JEHE & 7} g5yt

Jdolfe sl AEHS A EH o 4 sy gEel ALEA
Fot= A2 Aoat of ¢ =2 gho] Hojx]o] QlEUth) A A (catchment area) #Fe] 215 Al4HsHA
A o} ~H

w5 0] A ¢7] WAyt (SHAIE el

3
4 e ARE AT dololE 2L 4 ] AR E o] §5HIA 2.)
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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.
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i Channel Network

10000000|

[Save to temparary file]

[5ave to temparary file]

[Save to temporary file]

9

=11 gho] obd el A A HlolojE AMESHAIL. =11 g AR A2 AE Y diEel Ay
Initiation Threshold ff& T7HA 2%, o Wxrt W2 spATS A Huot. A2 A¢ 27t

Sgob4lUth kol 1ol L gom Astete, theat 22 dolols A AT,
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AdE G2 e HLH 2ololk e

o] 192 Ai=E W go]ojet DEM Y& HojF2|9h 593t o}
AdUeh. AHd St /\}%“ Zo] vtz 71 A o 01 dY k.
O|A| Watersheds Basins ¥ 25 MA, s 0}74]“*01 7H BE B715E WA (outlet point) ©=2
o]-8-5te] shA ] EH—O} —‘?‘—11 (subbasin) & HAR Ayt o] duF9| oev|g st S
the it Zo] Ao Al L.
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i watershed Basins x|
Parameters Help

Elevation

— E——
e E—
free E —
o s

Watershed Basins

[ [Save to temporary file] ” ]

[%| Open output file after running algaorithm

o] A= HAH YU Vectorise Grid Classes F1 2|52 5ol HE T 4 dHF5HTH
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{§ vectorising Grid Classes x|
Parameters Help

Grid

[Watershed Basins |v][ ]
Clasz Selection

' [1] all dlasses [~
Class Identifier

0 =)
Vectorised class as...

| [0] one single (multi-Jpolygon object v
Polygons

[ [Save to temporary file] ” ]

[%| Open output file after running algorithm
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HA, 27225 Ueti= E92-& 71X 2 42 DEM & A2flsg Atk Clip Grid wzth Polygon &8 5&
AHESHlE U ARA] E2E oftE A= thy iﬂlﬂ 5 i% ohi, gare]so] e ks
1A15H7] w2ell s E2lzo] Aotz g9 DEM R Zepd 4= Ql5Uth

E2 shuE A=t ok,

il
Ak
ofL
e
=
i)
i
o
fol

Sl het 2o AHTEA L
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{} dip grid with polygon x|

Parameters Log Help

Input

| dem2s [EPSG:23030]

Polygons

[Polmons [EPSG:23030]

Output
E

save to temparary file]

[%| Open output file after running algorithm

500
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Raster Layer Statistics @185 o] #o]o|& Idi&2 AR 4~ 5 Ut
x
Parameters Log Help
Input layer
[dipped [EPSG:23030] |v][ ]
Statistics
[ [Save to temparary file] ” ]
I 0% ]
[ Run ] [ Close ] ’ Cancel ]
hedt 2 BAE AU AYUL,
GResuts 2 x|
Bt Valid cells: 24155
Mo-data cells: 14573

Minimum value: 771.0
Maximum value: 2080.0

Sum: 29923203.3423

Mean value: 1238.79955878
Standard deviation: 271.406236765

e Aol E B A4 1 @ 5A ALS TE aaSo] o8 o £ AL A5 & o
ALHOR YT S LA Fobiy] S18) BE AFT AU
SEatd BA 501
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17.17 T8 29 ZA42 Az

durA o 2 A2 B} 5 AFES dofl= dareE shE Adgcte ART o B2 2 g9t h
AE d7] Yol B 2 719 452 Agst, 1 7ked A5 g5 4EE2 vhe 4 gE9
A= dlofol= ol P

T3 2 2G2S ARG, o] &Y S5 BREE AT £ JdsUTh S 8t BRE dueES et
Holl A &= gleong XA #A-S Sedfol AHsekd 4= 5y

o] o g Al&str] Aol 2|3 52 A4 (Topographic Wetness Index) 2= H3 9] otetn| & A4lsof
Ut o] Ahlot= EareElEol Topographic Wetness Index (TWI) YU TH.

[} Topographic wetness index (bwi) |

Parameters Log Help

Slope

| dem25 [EPSG:23030] M
Catchment Area

[dem25 [EPSG:23030] |v][ ]

Transmissivity
| [Not selected] 2

Area Conversion

[ [0] no conversion (areas already given as spedific catchment area) | - ]
Method {TWI)
| [0] Standard -]

Topographic Wetness Index

[ [5ave to temparary file] ” ]
[3¢| Open output file after running algorithm

§

ose | | conel |

IHANA & 4= 150 Slope @t Catchment Area = QZ #lo]o]7} HIEA] Qlojof gt o} 2 A i 9]
Q2] dolol SIA, A AR A ohl7] izl A SAG

o] 721e] SIshe Hlol i DEM SHHLE B3 9o Bz At 4
DEM ©fl4] o] & glo]oj& A4tot= HHS 41 5yt 4

Hi 7] wflZol . whebA, |3 s glololE & AL o TW
o] Xt @A9] & glo]oj& A4tst= Hl AFgolioF st metu|E oigt A2 o2 25y
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{} Slope, aspect, curvature

[Save to temporary file]

[Save to temporary file]

[Save to temparary file]

[Save to tempaorary file]

17.17. =3 249 2Ag2; A2 503
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{} Catchment area (recursive)

S
o ] B
- s

TWI €259 uetn|g st -2 o gol A74gsioF eyt
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{} Topographic wetness index (bwi) x|

Parameters l Log | Help

Slope

[Tmng'idic\l‘n‘ehesslndﬂ [EPSG:23030] | - ” e }
Catchment Area

| Catchment Area [EPSG:23030] = ]

Transmissivity

Dotsckeczg B
Area Conversion

| [1] 1/ cell size {pseudo spedific catchment area) -
Method (TWI)

| [0] Standard [~
Topographic Wetness Index

[ [Save to temporary file] ” - }
[%| Open output file after running algorithm

EM o]l A

o|Al DEM |4 TWI & g &Aoo Aldtsts die]5& PR es sPlgUH. o1 GED
TWI &lo]oE Altsior & ¢ & Ate dofslle Adunh. oA 9 3 &A tidl & 1 gA e
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¥ 4 o7] EAYT Bad BE A2 3L BuhA0q S 4 90D o] HASE TRSE 4
S el o1 Sl o S 5 AAAE AR oI
Processing M504 Processing modeler ¥5= AES|A 2d 2HJ2LE AP5HAIA L.
=10l x|
Inputs Algorithms [Enter model name here] [Enter group name here]
El-Parameters -
i Boolean
- Extent
- File
- MNumber
- Raster Layer
- 5tring
- Table
- Table field
= Vector layer
<] 1D
’Editmodelhelp] [ Run ] [ Open ] [ Save ] [ Save as .. ] [ Close ]
9L AW F /A DATY S, LT IS A, o] B Y LTAE2 Belofo)
Syt 2d 2447 o] Xl Sl Inputs R Algomthms oA £ 8 45S F7FoHd gy
Inpuis 28 AARALZU, o] A 24 2] @A QU DEM A2 Alolst dashee

SU ot
Zqk < glolg &2 Frtshls Yy
Input ¥4 Raster Layer & BEZ25HA th2 tis} &o] Huyct.

{} Parameter definition ed

Parameter namel

Reguired [Yes |v]

[ o || cand |
o714 et Qeige Aol diick o) e delelt DEM olelot slB2, pev oleku
Fot sy Ei_‘ AP Al AR HA E BA Y 2] Al o] glole7t Ea sty wiZo 44 <l

T U

ool oA
che 3t ol thah 4 Agslok Fct.
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{ Parameter definition |

Parameter name I DEM

Required

~=lalxi

OK 2 225t md 47 8 20 42 Eo] ekt
Inputs Algorithms: [Enter model name here] [Enter group name here] ]

2

[l Parameters
i~ Boolean
| ‘ aF DEM

Table field
= Vector layer

:

< [+
’Edtmodelheb] [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close ]
S AdsloF & A1 EL2 Slope, aspect, curvatures QUTE.
ot o g} o] Yehg Ayt

oA Algorithms B1O2 ZFAE7LQ?
dyEE EF5A ot g5 22 oS g EE

507
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{§ slope, aspect, curvature 21x
Parameters Help

Elevation

|DEM -]
Method

' [0] Maximum Slope (Travis et al, 1375) R
Slope <OutputRaster =

[*]

[ [Enter name if this is a final result] ]
Aspect=QutputRaster =

[ [Enter name if this is a final result] ]
Curvature <OutputRaster =

[ [Enter name if this is a final result] ]

Plan Curvature <OutputRaster =

[ [Enter name if this iz a final result] ]

Profile Curvature <OutputRaster =

[ [Enter name if this is a final result] ]

Parent algorithms

0 cements seeced ]

Lo || ceme |

Ll

dhot 4 B ol S AT U B 4 gl Gt ) wlSohA e, vetulE o2 AE 4

§148 B QOIS T2 A4 7h 9. o] ot Rl AAONM At 2 o] 4 Blevation
G g o] ap elolor] Gk Ee et ch Reold Gl elololBaLict
ol B 0] el A elolof SfLbE %7bal] W], Blevation mrekol o] lgoHe 2 ol A
1 e 22l dolol o] flojo] ShpEelyet.

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 resutl that we want to obtain.

dlolol7t 4% Avk2o] ohetd s PR WANAL o HUth HF AR B9, 5o =D A9
A stetale chsh el A dlo]olS Abats o ol B BAL eisiok gt

) 3 tis Folq Aee AL W2 grch. Rdo] o shite] eojo] (DEM I Aolol) g 517]
W0, AAE of A9 sl 6l N8 Aol AR, OF & elot UG ol A 54
W27} the} gol B AU
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{} Processing modeler
Inputs Algorithms

_1olx
[Enter model name here] [Enter group name here] ]
slope a ] -
g- %oalgonfﬂms
E- %% Domain spedific
% Hydrology ‘4}. DEM gj
i Upslope Area
Terrain analysis and geomorphometry
@ Downslope distance gradient
@ Dtm filter (slope-based) ——aIn
fr= @ Relative heights and slope positions x
Slope length ‘@ Slope, aspect, curvature §|
‘Slope, aspect, curvature
E|-" Images N : Out
B- & "‘ Image analysis
----- @ ‘egetation index[slope based]
< 1D
’Edtmodelheb] [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close ]

ndo) = A2 Zrlelof & dargl 52 H4 A9 G| 5UYUTt. Catchment area (Paralell) E118]5-&
a4 9. DEM dolol2 thal S1el clolols Aaelm, of Sadl el BAL mE A1sRo] 53
Aol otyB=, s tie} 2 that Zol A4 sioF gt

17.17. =% nd 247 Az
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{} Catchment area (parallel)

oA Rdlo] oy} o] Hojof gtk
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&} Processing modeler ol =l
Inputs Algorithms [Enter model name here] [Enter group name here]
catch a l -
(= Geoalgorithms
El- 8 Domain specific ”®
El- 4 Hydrology ‘% DEM é‘
i @ Catchment area (flow haung}
>@ Catchment area (recursive) ——oIn
@ Flow width and specific catchment a... x
‘@ Slope, aspect, curvature 9‘
Out
In
‘@ Catchment area (parallel) g
Out
| )
[Editmodelheb] l Run ] [ Open ] [ Save ] [ Save as ... l [ Close ]

o220 2 Topographic Wetness Index @85S F716laL, 21 Zo] AHSIAIA Q.

{§ Topographic wetness index (twi) ﬂﬁl
Parameters Help

Slope

' Slope from algorithm 0(Slope, aspect, curvature)
Catchment Area

| Catchment Area from algorithm 1(Catchment area (parallel))

Transmissivity

' [Not selected]

Area Conversion

| [1] 1/ cel size (pseudo specific catchment area)
Method (TWI)

| [0] Standard

Topographic Wetness Index <QutputRaster =
w1

Parent algorithms

-]

-]

-]

-]

~)

]

N— .

Lo || ceme |

o 7%, 942 eojols] DEM ©] ofujet ol WA F/HRE FelSo] ANT AAE B H4 4
AU, A FTE|EE FokSHA ST T Eol ATsH: AERS thE guesol

FEE 2 T ol oA YTIEES A4, A SES YT AYHIT
o171

ol W &=l TWI Fo]ol7} 2|5 #o]o] Hzoll, Z8A AgsfioF gyt sig HAE ol o
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AEEo] T S AL

olAl el Z/do] EFfF UL H= SHAH HojoF gt

-ia/x]
Inputs | Algorithms TWI from DEM My Models
El-Parameters e
i~ Boolean
- Extent
i File
Number ‘q}.. DEM x‘
Raster Layer Q
String
i Table
+Table field
- Vector layer -
—& In n
3
‘G Slope, aspect, curvature &£ ‘@ Catchment area (parallel) 5
Out
Out
G Topographic wetness inde...g
Out
- TwI ‘
< (v
[Ed.itmodelhelp] l Run ] [ Open ] [ Save ] [ Save as ... l [ Close ]
z} © =11 O 0]&3] © E O g5
o9 A4 9% 5dY @ 5d 1592 4T 02, Save MES S AP L

| TWI from DEM |1y Models |

oF DEM

T

e st o} Aot A o] & % AR, models 8] (94 AR st GolA & 5
Qe 712 Zr) o] AT A o RS BA AR A4 S ggych wEbd ZHE AR

32

A

o2 0T

U3 ARg A} A Aoz ATHA L.
oA BE A e FS B BUAE AHBAAC. Models TENA AEA7 BT AT 2dL

2 5 g,
Geoalgorithms

hﬂ Models

[Example maodels]
[ [Test models]

B scipts

TWI from DEM
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x

Parameters Log Help

DEM

[raster [EPSG:23030] |v][ ]

[[ Save to temporary file] ” ]

[%¢| Open output file after running algarithm

[ 0% |

[ fn ][ o ][ cond |

As you can see, the parameters dialog, contain the inut that you added to the model, along with the
outputs that you set as final when adding the corresponding algorithms.

92 olo] = DEM & A APy e. 22 & NOT TWI dlololE 9 4 9 AYYh.

17.18 § Exst nd

F4: o] ZoolAt, 2E Bl Zaateld & o B3He RdE 49T AU

o el A B v B S shupet SuelE 3 Ao H obF Tt mdolgigyh,
AZ G2 JRBED O WL AS U9 Y o 23ke 2dg A4 & syt of 29N Sele
DEM ¥ 972k 7]¢he 2 5.9 v o] 2 o male uj of A

AT B8 o] A% T QAL S5 A A slololE AL o S 5 AL

This lesson does not contain instructions about how to create you model. You already know the necessary
steps (we saw them in a previous lesson) and you have already seen the basic ideas about the modeler,
so you should try it yourself. Spend a few minutes trying to create your model, and don’t worry about
making mistakes. Remember: first add the inputs and then add the algorithms that use them to crete
the workflow.

ofgZo] A RS AT 4= glo] =] g A7, o] oo sigst= HlolE E= Ao &4 H
HWJ 2 E’“i’ %l%‘%ﬂr. 2 2G2S APSiA s diolH Ed ol e 2 mpd-g dojEAA L.
o

1O
1—
[e]
-rr
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&} Processing modeler ol =l
Inputs Algorithms Watershed from DEM and threshold [Example models]
=3 Paramebers -
- Boolean
Extent =
File
Murnber ‘%‘ =3 é‘
Raster Layer
String
i~ Table | In
- Table field x
. vector |
rlayer n ‘@ Watershed basins 9‘
Out
‘@ Fill Sinks 5‘
Out .
n
& . . X
Vectorising grid classes &
—a1In Out

@ Catchment area (parallel) 5‘

> ‘X
In

‘@ Channel network 5‘
out e
e — @
[Ed'tmodelheb] l Run ] [ Open ] [ Save ] [ Save as ... l [ Close ]
o] R AtS ¢tmsh= o Bad BE HAE HA AT, d¥E2 DEM Sty é Rl
B4 St ARl LA Fre AT Qrl=, o] E%_‘PJ Psde Ageln gt shAtt mule
w4 7] "ol Al syt oAl Ree A A T

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 Numerical value
entry in the inputs tree, and you will see the corresponding dialog. Fill it with the values shown next.

{} Parameter definition 7| x|

Parameter name [Threshald for channel definition ]

MinMax values[ ] ][ ]

Default value | 1000000] |

oAl Belo] thZ3} Zo] Hd A

ins
i
=
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¢ Processing modeler
Inputs | Algorithms

Watershed from DEM and threshold [Example models]

=10 =]

El- Parameters
- Boolean
-~ Extent

- File

= oo

g
&

| dF Threshold for channel def... 2|

- Raster Layer
- String

Table
+ Table field

- Viector layer
v In

|@ Fill Sinks

/

|G Catchment area (parallel] §|

Out

P P

In

| G Watershed basins

Cut

In

|G Vectorising grid classes §|

Cut

(1‘ Watersheds

|@ Channel network

o3|

Out

o

D

[Fotmsares) |

=l | Lose ] Looemn

) |

Open

|

He A

A2 abget 9A gomg, mdo] AAlz WAHA gsU o S gt
75 AlACF gt} o] Hol= C’hannel network ¥ EUYTE. R AR JE
%%ﬂo}‘jﬂ‘ﬂ HH A Ao 6]]% tAS HEZEstd EYtE  Channel network €12l 5&
W, ohe dist ol ek AU

m

Elevation

| DEM

Flow Direction

| INot selected]

Initiation Grid

| Catchment Area from algorithm 1(Catchment area (parallel))
Initiation Type

' [2] Greater than

Initiation Thresheld

| 1000000

Divergence

| INot selected]

Tracing: Max. Divergence

10
Trading: Weight

| MNot selected]

Min. Segment Length
|10

2l x|

Y

The dialog is filled with the current values used by the algorithm. You can see that the threshold
parameter has a fixed value of 1000000 (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
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text box, but in an option menu. If you unfold it, you will see something like this.

{§ Channel network 2 x|
Parameters Help

Elevation ]
DM M
Flow Direction
Dot selected] -]
Initiation Grid
| Catchment Area from algorithm 1(Catchment area (parallel)) v
Initiation Type
| [2] Greater than R
Initiation Thresheld

1000000
[ Threshold for channel definition e I
Dot selected] M
Tracing: Max. Divergence
10 M
Tracing: Weight
Dot selectzd] -]
Min. Segment Length -
10 E2 E

o ][ coet |

The input that we added is there and we can select it. Whenever an algorithm in a model requires a
umerical 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 sinlge 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 on
of them or type the desired fixed value.

Initiation Threshold T2t E] o)l Threshold for ... YHF= AESH -2, OK & Y34 LE 2] M AR
HgepA . o)A o] g3t go] el Al
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¥ Processing modeler
Inputs Watershed from DEM and threshold

=10 x|
[Example models]

= Parameters

G Fill Sinks

/

‘G Catchment area (parallel) f‘

Extent
i File
Number
Raster Layer
String
Table
++Table field
= Vector layer
. ]

G Watershed basins &

Out

In

‘G ‘Vectorising grid classes 3‘

Out -

‘G Channel network 3‘

Out

g

ﬂ “ watersheds ‘

&

L)

T S . — e

o] ZFejo A AHEHH DEM ¥}, A& the JAIZE A8l A ”ﬂﬁﬁl‘i“/‘]
AAE A D& Aitzo] qASUUTH $25HH B4 Fololq de, Ege

ol melo] e LUt
e Az gE

AFERE AaE ) HlaelE 4

izt

Threshold = 100000

17.18. t©f B ndl
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Threshold = 10000000

17.19 9 242 Y Frof A 9] =21 A4t

A3 o] 7ol AR WEHA eigrenz FolshiAle. of® Bl delF A, age] mx)
oro 21 ojs1T)
w= T PO =] .

T4z o] Aol B 2 Aol A 22t AEES ARESte Wil tisl s EAlS Y

o] Zrejol| A, upz|at Zrofoll A AR (A2shr] o] B 2/ Aol A sl & AYAI L) pEehE] RdS
4, FE ARES AHFH 2 ALFSA ARgAOlA st s 84514 ohe & A T

sig dAgke] AAG AHAH FHojo] Wil HaE Fxotne, g &
gojolof A ¥ FET AdYh

sl A T RS AYs|A, th=3 o] A sEAI.

2] Raster Layer Statistics G112 52 AREoll F4= 29 glojo]o] BAE ALt L.

rit e
>
o
oft
B
i
1x
fto
N
iz
lo
fru
%
ofl
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{} Raster layer statistics

[Enter name if this is a final result]

o1 59 P4 BAUGE G AnelSel RE 2 sekalde] YT £ A
14

ol ZFo)et upTA 2 Channel network €125 745t7] flof tlE28 4%, AH8A7 =7
A A9 Qo e wiol AE AS & 5 Us ‘45]'-
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{§ Channel network 21x
Parameters Help

Elevation

DM -]
Flow Direction

| INot selected] -]
Initiation Grid

| Catchment Area from algorithm 1(Catchment area (parallel)) R
Initiation Type

[ [2] Greater than | V]

0

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 S(Raster layer statistics)
Standard deviation from algorithm 5{Raster layer statistics)

| [Not selected] -]

Min. Segment Length E

10 [+ =

[ ok || camel |

SHAg o] ZtES I E fagt ":]ﬁ]%loi /\}%Q T lFUTh ofF @A A o|A] g2 SHA D] AHEE
Zol7] iyt 1 4l o] &= HiE R ¥ 712 2L ”%E}U]E £ fEoiA 9 U2 A=
WA % AEUT. A8 BY BE dep] BE WAL 2 s S AET 4 A
Ara ALLS FIV5FH, Algorithms B2l Geoalgorithms — Modeler — Modeler tools 1501 = AX7E
REE 5 Gtk o] 1L Rl A4 Mol AL 15 £} g% e A A HE 550 752
AFohs 8552 H2 d5HTh
AR melsel shetule dat ge oot ga

€t} Calculator ed |

You can refer to model values in you formula, using singledetter variables, as follows:

a-=Threshold for channel definition

b-=Minimum value from algorithm 5(Raster layer statistics)
c-=Maximum value from algorithm 5(Raster layer statistics)
d-=5Sum from algorithm S(Raster layer statistics)

e-=Mean value from algaorithm 5({Raster layer statistics)
f-zvalid cells count from algorithm 5(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
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As you can see, the dialgo is different to the other ones we have ssen, but you have in there the same

variables that were available in the Threshold field in the Channel network algorithm. Enter the above
formula and click on OK to add the algorithm.

€ Processing modeler

=1k
Inputs Algorithms Watershed from DEM and threshold [Example models] ]
calcu a l / ~
=8 Geoalgorithms —# In In In
El Domain specific 3 i
B- Terrain analysis and geomorphometry ‘@ Catchment area (parallel) 5 @ Channel network & @ Ve
i - & Real area calculation -—
HE— Cut [# Out (o]
E|--- Modeler N = |.|_
=l Modeler tools
- 8 Calculator
E| Raster
El- General tools
| - && Raster calculator %
- 8 Vector < Threshold for channel def... o
El- # Table tools
Advanced Python field calculator
= - In
Field calculator
B 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 —— fn
’Ed'tmodelheb] [ Run ] [ Open ] [ Save ] [ Save as ... ] [ Close ]

2 2t s
AAH o] 9 e

£ uy, 9o I3
2 2 gl vz

SA A A

FEUUh

Zol Axy| guelEol B BE BATE F
_]

olFA A LB EE FTIsHE A S22 ghol

==

Initiation Threshold THeta|E] o] o gk& AT

—

2~
e

F7FaUE. tHAl Channel network 18] 5= H&2 € 5H4H

)
Qi

17.19. =& 2} W H oA 9] 521 A4t
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{§ Channel network 21x
Parameters Help

Elevation @
E g
Flow Direction

' [Not selected] -
Initiation Grid

| Catchment Area from algorithm 1(Catchment area (parallel)) R
Initiation Type

' [2] Greater than |
Initiation Threshold

IThreshold for channel definition I v]
Divergence

| Mot selected] .
Tracing: Max. Divergence

£ -
Tracing: Weight

[Not selected] [ |~

Min. Segment Length —
£ o E

o ol AHgs gonz

>

Hlsle g 54 gee egx

17.20 =9 Yy&FHo 14

Al ol Aol Alde ASHA e ng FOSHAI Q. ofH A2 : dHFHAl L. 1Yo =X
oro £ 9lZ]rh
w= T =] .

F4: o] Zolelq o 2 2 glol A BYE A8SHE B S e A

We have already created a few models, and in this lesson we are going to see how we can combine them
on a single bigger one. A model behaves like any other algorithm, which means that you can add a model
that you have already craeted as part of another one that you create after that.

o] oo A SB5HH wlo] AYSHE AR 2t o] BF TWI ¢ 704 o) mele 539
AU 0|5 915} TWI £ Aket b 5715 Aslof Tk o]o] DEM o TWI & Attet mele
R o], g welol B gl FAEES AEHOR FokoH Al 1 B ANE ot Hol
vt
A H .

okt Zolol A A8 Y R w i A2eE AT

First, we will add the TWI model. for it to be available, it should have been saved on the models folder,
since otherwise it will not be shown in the toolbox or the algorithms list in the modeler. Make sure you
have it available.
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TWI 298 A4 mdo] 37} b 912 DEM & QMRS HgshuAe. TWI dololrt S
A G et oA AL AHAAS Sl AATL 29 fae Hefe
S92 91 Q= W dololrt B Ayt

che-e s shebule st g,

o] ] 4 HE] #o]o]o} T AR % Y= TWI Flofol S 44T 4 glena, 7} felo] A8 TWI
2he B ol A dlelol2 AAsk AU,

Grid statistics in polygons 5 AR AXSHAA L. ol A AESHF Flo]o]E AHER ALRTA]
HZE A= YA L

Al 2T AEEL2 Vectorize grid classes %]'5131 O] AFE=olARE, AT St ‘?_}74]—4 A==
Arg-Slof gyt o]|gA WA st H S5 B soF dU . ST %]'_T’_ﬂ o &2 254 m}etu|E
gt e Hf the, AEE B Efxﬂé}ﬂj‘]i- 7125k dA AtEEE

Z|& mdlo] th5} o] Hojof byt

ojH BE-E thE 1Y QoA ARt A2 T12] EH do] ofyet= AHES o 4 Ql5UTE 2]
models ETIof| 2| & o] QI FHACA AMES 4= Q= §F, thE dael s A 2 Rds St
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For the first execution, use the following parameter values. [Note: this does not work, resulting file
empty]
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{# Points filter

0,000000

Save to temparary file]

= 49 A, g7t Zo] AATHA L.
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{} Points filter

glojoo = #lolel7t obyet A WA AP o] FEES AHgdte AMdE frEstEAl L.

21
Zol= mIIE WL T 2% WeF ojolz Aef dlojole} HLaA) HolAT Ha gl mIEY
At Zols st £ dololo] £4 Hlol2e nmalA S1¥ 4 At

oI Shapes to grid File]52 MA #o]olE H2E St EAI.
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{} shapes to grid

[Leave blank to use min covering extent]

[Save to temparary file]

%714 Filtered points #[o]ol& F WA HP°] BaS ZoUnt. didso] EF7] Heol A
WA Aol A E Hlolofet Fat Aol A, A AA A= ol&siAM = & Yt thE 8=t
glenz ek mshy] fls) A wA A ool A7stal ntxeer e E Folofut A= &
A5yt

A3 dolol thewt gue,
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oln] gAE goJojo|7l siA|Tt, AR Ao Holg 7t AlbHEUTE Wa HAES; oF #E o]ofof A
IRJEE 7HAL AET 83 42 T 913, o2 AE2 H] tlolH %I% g1 sy AR gES
H-9-71 918l Close gaps el 5= /‘} 5 AsYT
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{} Close gaps

[Save to temporary file]

] glole] gho] gl dololi thawt 2T
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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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{} dip grid with polygon x|

Parameters Log Help

Input

| Changed Grid [EPSG:32755] M
Polygons

imits [EPSG:32755) B ]
Qutput

[ [Save to temparary file] ” ]

[%| Open output file after running algorithm

[ 0% |

[ fn ][ o ][ cond |

= O w2 (2 BotA|et v A& gloloj 24 B & AHH =) 23ES 47] Y6l glolofoll Gaussian
filter & A8 4= J5Yh
x

Parameters Log Help

Grid

(Coped s =]
Standard Deviation

E =
Search Mode

' [1] Cirdle -]
Search Radius

| 250 =

Filtered Grid

[ [5ave to temparary file] ” ]
[3¢| Open output file after running algorithm

17.21. HEZt
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x

Parameters | Log Help

Input layer

' points [EPSG:23030] -
Method

[Pambge of selected features | v]

Mumber fpercentage of selected features

%0 5
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vl gloly gre 7H Ae AL, [ 27 100m]
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values to points ¥ 25 AHEE 4= ULt

{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 interpolate and that layer name is the one that will
be used for the name of the field to add.

oA HZF A2 of 22017 ¢hStH EIIEZ} F 714 gh& 'l 9l WH Flo]olE dAdsUH.
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{j Attribute table - Result = Features totak 703, filtered: 703, selected:

=10l x|

E

[;?’

al i

&)%)

(=&

=}

ID

L) | [&]]
i

VALUE

interpolate

1516.0000000000

1452, 5041504000

2096,0000000000

2073. 7048926000

582,0000000000

555.3154296%00

&
10
12
20

843.0000000000

863.3750000000

2224,0000000000

2136.3483587000

7459.0000000000

753.2822265600

1635.0000000000

1644.0615234000

726.0000000000

704.6588134800

9270000000000

936.9505004300

1320.0000000000

1305. 3083496000

2170,0000000000

2155, 5400391000

BlB|E|B[E|B[BIR]I*[*]|¥]"

548.0000000000

544.8676757300

42

641.0000000000

648.3961151600

47

1534.0000000000

1525, 2607422000

4

141

F75,0000000000

757,4203451200

62

158

1915.0000000000

1924, 1274414000

I b 1 Show Al FEatL.IrESJ

= 2ol 9= AVE A8

AJYUT. Field calculator ¥ 2l5-& €1 thS mhetnlE ZhS AA

X

At 2.
{} Field calculator
Parameters Log Help
Input layer

—
-

[stjt [EPSG:23030]

Result field name

[errcr

Field type

| Float

Field length

Formula

[abs{".n'.ﬁ.LUE - interpolat)

Output layer

[ [Save to temporary file]

[%| Open output file after running algorithm

536
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/8][4 (&)= (=)(B) (@) R)2]) ()@
ID i VALUE interpolat error -

0 4107 | 1243.0000000000 | 1199.6501465000 43,34985

1 6| 1516.0000000000 | 1452.5041504000 £3.49585

2 4112| 1594,0000000000 | 1590.4335205000 3.51648

3 10| 2096.0000000000 | 2073.7648926000 22,23511

a 12| 582.0000000000| 555.3154296900 26,68457

c 4121| 1101.0000000000 | 1103.0323486000 2,03235

6 6176 | 1258,0000000000| 1260.9846191000 2,98462

7 4125 1241.0000000000 | 1225.0878906000 1591211

a8 20| 843.0000000000| 863.3750000000 20,37500

g £179 | 1195.0000000000 | 1198.4991455000 3.49915

10 2075| 1786,0000000000 | 1799,5468750000 1354638

i1 4133| 1196.0000000000 | 1156.2314453000 39,76855

12 6138 | 1720,0000000000 | 1724.4638672000 4,46387

13 £189 | 1497.0000000000 | 1498.2706293000 1.27063

14 £191| 1349,0000000000| 1347.5555420000 1.44446

i5 2086 | 1277.0000000000 | 1296. 1885986000 19, 18860

b § Show al Features _

g dololE Eitstd, HIME 299 BHE ZQIENA SHHE 2F/FE UetW= SHiAH Folols 44
Hyrtt.
17.22. A3} 274 537
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Z4: ol ZelolAE 9 wel dojojo] gt mAo] dfoh wHEA oz AHYohA, el o]0l ALgate

S Ae] T A4S A5t sk Wi shed] shiel S B9 ApAte] i) WA & Qs

o olW Algel A B9 AR} Foixl 494 AEstsi o Wash £7vk opd i glgyh
a9 AR hed ShE AdR, oE )5S olgd] dg AR A A2 4 dx wEe
MR AU B2 SueEe] v eyt

o] Zejol siFshe HolHE Ed A . thadt Zo] B Adurt.
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o/ 24|54 A$UH DEM 9 S DEM )4 & folfel 4l A& & 4 st o
o]

DEM 2 7} 2llolof7} g §ofo] AHg et T vlolelat g ol 2 o] 2L of oha
7Hgst /\W' FE B £31 Fe 1EEE T4 (hypsographlc curve) ¥ 22 Zb {3} HE od

stetu el S Alstetaat & o §-8 Aduch

o] ZY2, 53] §9 Mprt e A, A= e dea niEst o] & £& dFUh shAR 2

AT Hhet 2 }O] o] Zde A At 4 sych

E22 Fojojz HAH ojojg e Wste tl &l YA FE Clip grid with polygons 2l SHH, 71

stetalE dfsh g2 okt gEyh
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{} dip grid with polygon x|

Parameters Log Help

Input
[dem25 [EPSG:23030] |v][ ]

Polygons

watersheds [EPSG:23030] B ]
Qutput
[ [Save to temparary file] ” ]

[%| Open output file after running algorithm

[ 0% |

9 @lojojet DEM & Y¥E= AA Adstd, 23 22 295 47 Hyth

BE 5o Bego] AWst GUe FYWH AL 2 4 gt
Aot e AEe b WFAY TnelES AASHE DEM o4 o shiwt 29 5 st
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{} Clip grid with polygon

[Save to temporary file]

x|
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olo] S MAFE (B ARSAS] AAZE) o 4 9l Mg Az o= 2FFEYn o]
ZgAINA Aol LA[5HA] erot ZHzte] Flojojg +EE & e ol dHh. SHARE gh2 A
T

S
= FdES JYAoH, AvE wde 1 fdy Fof 4 vk Al sidste =AE 29
=]
1=

ZM: o] Aolol A AEeE o Aot 4 GES Bd A Gael 5l v A sk WS
Al B AU,

G gaelEel Mgl ohel AgAE AH ANE 4 Y F1E, 5 R AL FuelES W
A 5 Utk o BEe 20ES o 44 9L 5 UL, Rdv dueEe] vhE AR Agss
SRS Al R ST

o] 7Helol A AT dlolEl A Felol A AHS WA A3 FAF U o] 49 DEM & % f9 Eejoz
S sk Ao ofujet, §o grefl A Ea1} olw A Bislo] glA] ATs] Sl8) B BAS Z7tel A
e 2} Fojole] ool DELE TS AT AU e

Since we have a workflow that involves several stapes (clipping + computing the hypsometric curve), we
shouldgo to the modeler and create the corresponding model for that workflow.

o] ZFolE St dlolg ZHof ofn] mlo] A o] AT, WA ARGATE A A EE Hol FH5UH
o] ¢ AR E A Furt 7] wigel, 23 H 2olo7t T AEo] ofdyt. = o] RE2
ol® glojof = AgetA] Ut FA HolHE 2 HolES AT Edyrth

malo] thg} o] ojo} e,
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{} Processing modeler ol =l
Inputs. Algorithms Clipping + hypsometry Examples
hy & -
-y GRASS commands
El-Raster (%) ® %
&' r.dump -Recategorizes data in a raster .. ‘ 9F Raster layer é‘ ‘ 4F Polygons layer Q‘

iy’ reim.water - Overland flow hydrologic si...

=3 ﬁ Orfeo Toolbox (Image analysis)
(= Miscellaneous

b Hyperspectral data unmixing
El- & sAGA (2.1)
= Grid - Analysis Polygons

: @ Analytical hierarchy process Input
=+ Terrain Analysis - Morphometry 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 ‘

T ()

[Gitmoddhen] | mn || oven || swe | | swvea. | | cme

o] 592 4§79 models EH O] 7k, EUFLNA AET 4 UEE T vk APSHIALL.

{} Processing modeler =10l x|
Inputs. Algorithms: Clipping + hypsometry Examples
hy & -
-4y GRASS commands
Bl Raster (%) ® ®
iy r.dump - Recategorizes data in a raster ... ‘ 9F Raster layer é‘ ‘ oF Palygons layer Q‘
* r.sim.water - Overland flow hydrologic si...
= ﬁ Crfeo Toolbox (Image analysis)
- Miscellaneous
- {8 Hyperspectral data unmixing
El- & sAGA (2.1)
) Grid - Analysis Polygons
& Analytical hierarchy process Input
- Terrain Analysis - Morphometry n =
& 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 =
@ Hypsometry 5‘
Cut
‘_1‘{ “¥ hypsometry table ‘
4 I
[E&itmodelheb] l Run ] [ Open ] [ Save ] [ Save as I [
o =] = o 1 o = o SH 3B o = O 0 1
DEM ¥} ¢ 2%] glo]oj& AEstiAle. &8 die5S iHEA o=z Ajsof k= AMS def=
\=iKe] =11
2 2Edt= €& dA AL
= 3] 5 o =11 == iT
darggo] W AYH & ASshs HolEsol A=l QGIS A E 48 AYytk
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5" demas

BUS YR FAE TAE AUES, A of AN B Bepl B
aspect, curvatures due5S F715 e, AAE AFEETE JElo] AR
elE2 Z1SHAIAL

S 94Uk 59o] Slope,
SloF St= Raster statistics

_4

{} Processing modeler _||:||5|
Inputs Algarithms Clipping + hypsometry Examples
= Paramehers e

- Boolean
~Extent
- File:

~ Number x‘ ‘dal" Raster layer x‘
- Raster Layer ‘ & Polygons layer Q v Q

- String
i Table
+Table field
i Vector layer

In
In

‘@ Slope, aspect, curvature g‘

& Clip grid with polygon §‘

‘@ Raster layer statistics g‘
Out
& Hypsometry g‘
Out

ﬂ-’ statistics ‘

“¥ hypsometry table ‘

< @I]@
[Ed.itmodelhelp] l Run ] [ Open ] [ Save ] [ Saveas... I [ Close ]

If you now run the model, apart from the tables you will get a set of pages with statistics. These pages
will be available in the results dialog

17.25 vz A 7] ¥4 QIE o] A
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7Kg Fol7l PHES M2 TFE PSS AHGA D ol n Aol & ust Sl5HiTk. o] E H| 9
wel g 22AE |E Bl CHE EFO 2 Ao} sl AUt E Fol RAE AL

dlolo] B E ohE =AlR Waksof sk AR AR,

In that case, calling the algorithm repeatedly on the toolbox is not the best option. Instead, the batch
processing interface should be used, which greatly simplifies performing a multiple execution of a given
algorithm. To run an algorithm as a batch process, find it in the toolbox, and instead of double—clicking
on it, right—click on it and select Run as batch process

E‘ €§} Raster
iE- ﬁ‘} General tools

----- €§} Reproject raster layer

E €§} Vector
=- i Geeral tools

‘Reproject layng :
Execute as batch process

Edit rendering styles for outputs

o] ANANAE Reproject algorithm & AR AL ol 4 48T tz Azt Q. g tst ol
debd A e
x

Parameters

| Input layer Target CRS Reprojected layer Load in QGIS |
EPSG:4326 s Yes |~
EPSG:4325 [ Yes |r
EPSG:4326 [ Yes R
I 0%
’ Run ] [ Add row l [ Delete row l [ Close l [ Cancel ]

If you have a look at the data fo this lesson, you will see that it contains a set of three shapefiles, but
no QGIS project file. This is because, when an algorithm is run as a batch process, laye inputs are not
selected from the current QGIS project, but from files instead. that makes it easier to process large
amounts of layers, such as, for instance, all the layers in a given folder.

wiZ) A2l 7y ojsh el Qi ol 7 We s AweEo] 2 A ey 7 9o A5L
Qe B0l BRE Sl metulel o] sfereict. of HetulE S-S AurAel thol A1) s} AR Slokel
ujd o] Qi Aol ok} 2t alo] uhehs] HjeElo] Sl e

o) AlEE Yol UES AN ABE MA A2l ABE OIHIAL. ot el o] e 2
SIP AR 5 ol duput layer BEYUT. Aot 27) o 21 dololo] ol
BE 2ojol2 MesA the} ol 7 ol AYIEE & 5 Glguinh. Aatie] A o
Seforl whel He dhat o] BUTh AT 51 A A AdepiAe. 2t Bo] wel

L 7
1
A

st
>

E

300 N %O
e Fl["

rr %
D
rlr
o &L
rz
ln
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St Bash] fo), B T S ofef BE) A2 AUt

x
Input layer
D:\batch_conversion'pt1.shp [ EPSG:4326
D:\batch_conversion'pt2.shp EPSG:4326
D:\batch_conversion'pt3.shp EPSG:4326 | Yo | v
I 0%
’ Run l [ Add row l [Deietemw ] I Close ] I Cancel ]
o) 7|24 A4 3 N2, Wekslol & Hlolel 5] e AXFUTh. Tt o B Fojols Aee
A9, A5Hoz A Wo| FbE AUtk 4 FBL 0= Fotiat & A9, Add row HES
AGHA B B B FV 5 Uk
W= glo]oE EPSG:23029 CRS = WS Zio]7] wjwof|, = WA B=of sig CRS & AEslloF gt
e o] Y% CRS & A" Ao|A|9k Z} Pnirt s CRS & AT o+ glsyth. 1 gl
(W floll Sl=) A AR o] s Al Fofl = HES S04 CRS & A4S th2, ol €9 slHE
geEstyAe. g o) BE AL W 9 A9 grog AL AUt
547
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x
Parameters
Input layer Target CRS j 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%

l Run ] [ Add row l [Deleterow l [ Close l ’ Cancel ]
npx[ato g 7k Adfof sigsh=s AFEAH glolofE Fal Sl AEE S AEsiof gyt ohA] 7 |
A A Aet dEistgA e, i 9] Al o] HES ST oS, AEE 1S ARtz st EY e
dYgS (I 4 reprOJected.shp) JHHHA L.
olA] wtd A& i3} o] 0K & S5k, Ao npdgo] AFH o A= Ao] of et thart A2
Q12 o5t ol oAl Lhebduiet,

2
Autofill mode | Do not autofil v
Parameter to use [I.r'lpt.lt layer | v]

[ ox || cancel |

A WA FAS AT A4 A Au JYA AJQUct o2 F4S AERIttd ot & o] nE P Fojxl
HeElor A& AJULE o] HS Fill with parameter value &3-S AESE o} 1 O}EH e EES
H oA Input Layer 5/1-& A VW o|g A StH Input Layer (5 #l°]o]™) uk 5‘47} *”é?li?ﬂ
srel gl 27}slA] 2t Aol shlwe A& th2 /] TS 219U o] 4] wx]

Zro] Hojof 0“45}.
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{} Batch Processing - Reproject layer ll

Parameters
Input layer Target CRS Reprojected layer Load in QGIS

D:\batch_conversion'ptl.shp e EPSG:23029 e D foutputs freprojectedpt 1.shp e Yes
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 ]

apjet e ATE ojo}E @A) QGIS ERAE 2718 A ohdAE AAFU of Ae] ATE

=1 = APyt 77 A Ao, HE #olel7t A s o] A
glolel 3 7H7P AEERE AdYt.
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17.27.1 GRASS

GRASS is a free and open source GIS software suite for geospatial data management and analysis, image
processing, graphics and maps production, spatial modeling, and visualization

0SGeodW 59 A4 AAEH (32 € 64bit) & Foll Yo 7|2 A=, BE F9 g5 i Zi-S
kil WWE 01*14@

17.27.2 R

S
o1, oW thE Y ETE

17.27.3 OTB

OTB (E+= Orfeo ToolBox) & ©|v|%] A2 g5 7 @ EZAA go]lBEyZJYtt 0SGeodW =H
A Qlilg—a] (32bit) S Eaf A= Z=EUtt. Processing oA A2E AAsNFoF gyt
7

OSgeodW EF A= 9 879 49, A2t b3t 2 APy

o
2
N
re
i

0TB application folder C:\0SGeo4W\apps\orfeotoolbox\applications
0TB command line tools folder C:\0SGeo4W\bin

gE|tolyt 11 oA 2] AR E /usr/bin ©] B AAJYr.

17.27.4 7]E}t
TauDEM 2 284 JH o =& 9 A48 9Jet 4] 11 B¢ (DEM) =+ F-&YHtt. oJd OS 4]
ARG 4= QA= ol OS of whEh gyt
LASTools = LiDAR HloJEE H2leti &4 4 Ql=, FREo] 558 & 58 B3] Fa4udh
ol® OS oA AMZ &= A=Al= 212 0s of wtet eyt
F7H Y 22 09e T A 4 Qe ted 22 =l 9 dsUd
o LecoS: EZ 35 F7 9 Ay AHehe 3 F3Aduch
o lwgeom : PostGIS o] AFHH o] go|Bef2|= =3 A& 9 2 7] §-87 =75 Algdutt
 Animove : =59 AAA S 24T & e =F9YH

o g =77k F7bE g,
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17.27.5 It =1E59] H|W
Bl 9} A

points.shp 5 2ESF FHIAC] HA ghof] buf 2t =T &, b 41 EES HESHHEAA L.
e Fized distance buffer : 712] 10000
o Variable distance buffer : 718] BE=9] SIZE
o v.buffer.distance : 712] 10000
o v.buffer.column : bufcolumn & SIZE
o Shapes Buffer : (H&X2 oFo A3tglol) ZAFL 10000, (53 2AH) 4 2=
£L7b dupy thER], 124 ol M= g 5a5S AR 4 A ArEAA L.
AFEARE QIR AIAl - M= ohE e AFER 5ol o8 ThEA] dotEAA L.
= S2E 9 W Bl 7o et -g-duH

« first, load and rasterize the vector rivers.shp with GRASS — v.to.rast.value; beware: cell size
must be set to 100 m, otherwise the computation time will be enormous; resulting map will have
1 and NULLs

o SAGA — Shapes to Grid - COUNT & ‘&l L3t 242 shAl L. (A= W26 7HellA 60 7H
Aolqiich)

o TFXEFO 2 (GRASS A= value = 1, SAGA O A= rivers ID H522) pmximz’ty s ntabo)g gt
1000, 2000, 3000 2.2 r.buffer &, (% ™ o Zhedl A AR WO2) r.grow.distance E HPHHEAAA L.

)

=
=2

At

r

Hofl FuralA 1A 2 BB BN
e municipalities.shp ¢ PROVINCIA &) sl GRASS — v.dissolve S P4 A] L.
e municipalities.shp ¢] PROVINCIA &4 sl QGIS — Dissolve S A YPSHHA L.

o municipalities.shp ¢ PROVINCIA &40l thall SAGA — Polygon Dissolve S A YsHIA Q.
(F4 - 5AG 548 3 9 Ao} Tt

74al: SAGA 2.10 |5} WA= vhAut vl o] 2-55hA] ek Ut

AAE 915 oA - A2 THE B B AEE (9 9 £4) Sol ol%A X FelrAlAe

JF

17.28 7] 2 =714 & A

]

| 252 Faunalia 9 7+ =2 72|y (Paolo Cavallini) 7} Al-&-all5= 25U T

T4 o] oM Mz HE BE e T Az o B A S vl AdyH

17.28.1 ¥ 74

o AOE AT LALE G890 453 IAAES welFUr, B FYoH points.shp
RAIN stetu]elo] 7|8rgh A2 B Bk HES AHgafgAlct

A A 3712 500 o2 AAFoF gt}

17.28. R 9 S F4 551
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e GRASS — wv.surf.rst

e SAGA — Multilevel B-Spline Interpolation

o SAGA — Inverse Distance Weighted [Al& A5 4; M He]: A AA]
e GDAL — Grid (Inverse Distance to a power) [Hl&F A5 4]

e GDAL — Grid (Moving average) [Radiusl ¥ Radius2: 50000]

17.28.2 514

Various methods to draw contour lines [always step= 10]:
e GRASS — r.contour.step
e SAGA — Contour Lines from Grid
o GDAL — Contour

552 Chapter 17. QGIS A 2] 74 2] A
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ol
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g
BN
2
el
Ir

doleE A%, o], #Hel, 2247 4= A s 2 T2 a0 tisiA = Aw Hoksyt. o
QGIS oA ofgA 3t HiolHH|o| A8 a8 oz AR & Aol s | A= Al thE Adyot.
o] Zelel FH: QGIS B2k QI H|o|AF o]-g-af F3F tlofefH|o] 20t 4T 2185 o= g2 o271

ol Ho] A Ho]E-Z& QGIS #lojol2 F7fst= HHof thafiA= EH hdst
AFAIRE Y82 AmHE T oj@A QGIS oA Hd3t A
M2 BeheA Qg mo] ARE AlZgA|t}

o QGIS °f|A Ho] 2= A W& BAEsHA L.
o Layer Panel W 2ol Q)= Browser §& 2854 Bel¢AE AL

o T EFolA PostGIS FH-S A o)e] AHYY QAL T2 AH§T
o1& AU, (Bek9A  ATe] Refresh HES 223
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= T T o}

o8P ”ﬂp@mmu @ G, By & BE =0 5

oD, B W

o
VA
BB | v < postgis demo
v S public
[ /" lines
** points
=) = polygons
» / Spatialite
> © ows
@ @ wes
9, |> ©ws
S| @®wus
Fon
L

[ avers MEEED

Table retrieval finished.

%] Coordinate:

1619291,6940265 Scale [1:15,360

+) %] @ Render epsG:32733 (B[] |

A A G

. ol7] 4 HojZol} dojolE ESelsta @ A Ao F7bE Ayt
. HojZoli}t FolojS 0 EX Sestel @ 7k &40l VUL Properties 32 2
Alojole] 448 A A&
000 Layer Properties
Display Name lines
Layer Source pg:/postgis_demo/public/lines
Provider postgres
Metadata
General
Storage type of this layer

Description of this provider
PostgreSQL/PostGIS provider

Source for this layer

table="public"."lines" (geom) sql=

Line
Primary key attributes
id_0

Geometry type of the features in this layer

PostgreSCOL database with PostGIS extension

NOTICE: Layer srs set from project (EPSG:32733)

PostgreSQL 9.3.1 on xB86_64-apple-darwini2.5.0, compiled by i686-apple-darwin11-llvm-gcc-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

dbname='postgis_demo' host=localhost port=5432 ssimode=disable key="id_0' srid=32733 type=MULTILINESTRING

/’

554
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T ey O AEHOIAT, el ARSAR AR el el e MU gl At PostGlS
HojEsol o] HAT = it Wi B9 PosiCIS 4EE 2% Zejetd Al A2S St
EEELEEERRER D

-
®
=
N

Follow Along: ZEH Y #ZE 32 Fojojz 7}

!
[

HlolZolA degH 2

gol FAE QIS dololz sk He olu] e gl o)y
H 2 & A,

ol ZolSol A we Bz FelS Fo dlelolz Frlshs HhEe v
. o dlojolE gl Hlof Gl A BE AATHIAL

o Add PostGIS Layers HE& ZEIAY, WHAlA Layer — Add PostGIS Layers
BEERII

:l:‘—‘

odk
o
fllo

o Add PostGIS Table(s) tH3} o] =H, postgis_demo AZ| HEoHIA L.
 public schema & 2PotH oo 24T HolE Al HE & 4 IS AYYTH

« lines flo]o]5 ZoIA AEGHIAIQ. Tejut a2 Frtete thAl, Set Filter HES 234
Query Builder W3} & A2

. BES ASIAY A7 AN b BANL AATHYA L,

"roadtype" = 'major'
e00 Query Builder
lines
Fields Values
id_0 | major |
id minor
NULL

[ Sample ] { All

Use unfiltered layer

w Operators

(= )L (> J{uee J[ % J[ W ){ worw ]
(<= [ »>= J[ 1= |[wke |[ aND |[ OR |[ NOT |

Provider specific filter expression

"roadtype” = 'major'

| Help | | Test | | Clear | | Cancel | [ OK |

18.1. Lesson: QGIS B} oA dlo]gH|o] A 2HY] 555
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« OK & 2934 Zd #S T tha, Add & 29904 ZEZE dolofE AREAF Hof

o Eg9 %= lines #0019 HA-E roads_primary = HASIHA] L.
A gojolrt ot ‘g T2 gt Wol| F7HE AL o 4 S AYY
18.1.3 In Conclusion

QGIS Bk A So) 23k dlo]elo] Aot Ale 2142 5h w9 F1e] WS 79ho 2 o] dlo]olS
Frlels WS Y%

=

18.1.4 What's Next?

ohg ool A % o ghag dlolelulo] 2 Tl AAEL 915) QGIS 9 DB Tl A Ho] S AFg ot
e ule e,

18.2 Lesson: QGIS ©|4] DB #|AE Foff 57t Hlo]gH|o] A ARG

WA QIS £ BE U2 E7ES 55 ofd 71 dlolelo] s HYe Sasks Y AnRokS
Do} ol 9} B AL B phel A% £TES 0 Hol ABote DB Weiak el oo 91

Ayt
o] Zelel H2: QGIS DB ¥ AE ol-&sllA 53T dlolefHo] 20t AT 2182 ot= "< vl-¢71.

18.2.1 0‘* Follow Along: DB 2|22 &4l PostGIS T o] E|H#]|o] A 1]

WA W7oA Database — DB Manager — DB Manager 5= AHsEAY x4 t3 DB ¥&|2k
olol 2% Felal4 DB THelat QlElsol A8 Agaof st

S

o] A QA4 mype | public A7]HE SASHA olH FOlA AYHYH HolBe B 4
01010]: 01-141:]-
g2t wlolElo] 27t Tl Qs A7]nke] T B wEtdlo] S B 4 QIrks AL & 4 glaUe,

556 Chapter 18. Module: QGIS |4 57 oo A AL
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06.6.6 DB Manager
g L = &
Tree | 'Eﬂ Table | Preview |
%
¥ % 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 permissions 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. You can use the DB
Manager to create new Schemas, but will need to use a tool like pgAdmin IIT or the command line
interface to manage them effectively.

AR doledlol s Yol Hole Pelsis dol= DB PAE A48T 4 gyt
Akl 4] Elol &2 AAsH Tl chakeh WE S WiSIAT, ol Al DB welAelA ol Ade
she e W RAE

A EZoflM Holede 28t U, Info HollA HlolE9] vEtHolHE dmEH ko] Hydt.
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06.6.6 3 DB Manager
g L = &
Tree Imﬂ Table  Preview |
v % PostGIS I.
¥ postgis_demo II'Ies
v @ public

geography_columns

geometry_columns General info

I . = Relation type: Table
+% points Owner: george
& polygons Pages: 1
ges:

rasterfmlun"ms Rows (estimation): 7

rastelr_overwews Rows (counted): 7

spatial_ref_sys Privileges: selact, 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)

/'

o] Ij o)A HlolEof gt General Info = &= PostGIS &4 TR I300] =y 9 FIF 3 A A=Y

dhell fATEISHL gl ARE 2 4 g

Info & AFETET HS, A B = HolE9] Fields, Constraints, Indezes ©l| TH$H ZAHA|gH AR E

558 Chapter 18. Module: QGIS A 57 dlo|EfHo] A ALE
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DB Manager

raster_overviews
spatial_ref_sys

Estimated extent:
Extent:

& *® &
Tree Table | Preview |
v % PostGIS Rows (counted): 7
v postgis_demo Privileges: select, insert, update, delete
v & public
geography_columns
geometry_columns PostGIS
Y lines
!+ points Column: geom
® polygons Ceometry: MULTILINESTRING
raster_columns Dimension: 2
Spatial ref: 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 Type Length Null Default
1 id 0 int4 4 N nextval(lines_id_0_seq':regclass)
2 geom geometry Y
(MultiLineString,32733)
3 id int4 4 Y
4 roadtype varchar (5) Y
Constraints
Name Type Column(s)
lines_pkey Primary key id 0

/
DB #AE AR&sHA #olo] Edof Qe #o]ofe] £4 Hole2 He A 5 WA o= Jids
dlojefHlo] A RO JZES & 4 th= A= =&l Ut Tuble B2 At HolEE S2l& &
P ie
.8.68.8 ﬂ DB Manager
=
Tree { Info Preview }
v % PostGIS id_0 geom id roadtype
¥ postgis_demo
v @public 11 MULTILINES... |1 NULL
geography_columns /5 5 MULTILINES... |2 minor
geometry_columns
313 MULTILINES... |3 NULL
% points )
® polygons 4 4 MULTILINES... | 4 major
’“:e’—“"“""‘“s 55 MULTILINES... |5 minor
raster_overviews
spatial_ref_sys 6 6 MULTILINES... |6 major
7 MULTILINES... | 8 minor
18.2. Lesson: QGIS °|A] DB ¥AE F5f| 33+ HoJEfH|o] 2~ ALE 559
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dlololo] HlojEl S W Lel R HelFE Preview BE A&

Egof Q= Fo]ojE E& ZESt b2 Add to Canvas & A EISHA T do]ol& AFEAF Wof] 2718
AdYrt.

AZ7hA) Helejuo)2e] 27|ufst Hlo]ie] et o|el g Awns|er @At
Bg Z7Fskeiwl oA slof $7ha? DB iAol A o] S &

o EfofA HHst1A} St= H o]l B-S AESHIAl L
o WFoAA Table — Edit Table FE-& AE|A Table Properties St 2 AHA| L.

N I—— T Table properties . i

Constraints Indexes J'

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

M [ Add geometry column ] [ Edit column ] [ Delete column ]

| Close |

o] iz} oA & Frtotal, =g E-& FUotal, 7| E-& HASHAY &ds] AAT 4~ 5UTh
Constraints oA o|@ WEE 7|2 7|2 AF&3H] #EstAY 7]E Aok 5T & J5UT

560 Chapter 18. Module: QGIS °[|4 7+ do]EH|o] A A&
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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 / unigue ] [ Delete constraint ]

Indexes oA F3F B ARE M2 RS FIlsHAY AAE 45U

18.2. Lesson: QGIS 9|4 DB ¥#2|2& F3l 57t dlo]EH|o] A AL 561
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__EA Table properties

[ Columns Constraints m

Indexes defined for this table:

Add index | | Add spatial index

| Close |

oA HlolE o] Lo e 71E HoleE Adste WS i eY, DB #EAE o]&siA Al HloleS

AT
. DB S UEE S GA D
E50] Hd wj7h2] EYE A L.
o W59 Table — Create Table 5 ABS| A Create Table 3}t F-S oI HA| L.
o 7]EZEQl Public A7|0lE o] 85, Ho] B L places BF1 AATHAIAL.
MEs bt o] FAHUAL

e id o]—E.O 7]5]_ 7]_§_ S oﬂ‘—Z] _Q}-L]?_)']-/S/\ Q.

[os]
i)
)
D)
ol
filo
g

e id, place_name, elevation =

v}

a1, A2 HlolE o] 2of o]n] EAsHE HolE

. C’reate geometry column T2 A AEAE A A3t o}-2 POINT 58 22, Name = geom 22, SRID

24326 02 /K-] al O]-EE o]./K] /\]

 Create spatial index Z=2 iﬂEL‘é]'i.—E_- A A3 T2, Create & 254 HolES 4T YT].

562 Chapter 18. Module: QGIS °[|4 7+ do]EH|o] A A&



QGIS Training Manual, 4] 2.2

0006 Create Table
Schema | public A
Name |place5 |
1 id serial [ Delete field
2 place_name text [l
3 elevation integer )]
Up
Down
Primary key | id 3]
[¥ Create geometry column | POINT 3]
Name |geom |
Dimensions |2 |[§J
SRID |4326 |
[ Create spatial index
| Create | | Close |

. Holgo] ALY FFE s A& B, Close S 2oHA Create Table N3t <
FOMAQ
oA DB #elztold A Hloleg AxelRd 2 old HolHE girke A8E o d AYs. ol
elolo] Mol Toggle Editing & 59 S5 BloT 2ol places Hlolel F7ke 4 alict.

DB TelAHE Fol 9 71249 gojeulo]x T AL & S 9]
o) 7] DAAE AR S B9 QAR A} dlole o] 28
5Ee AT 91%14 o

Seaelol, ® % 6 e SZUAL 16 A8 Ho|RE LATE GAE ;5 B
DB 2217} Yol VACUIM ANALYZE T 0lE e 4 bt e Lohu Ak

. DB Rlzte] Elo| 4 AFEA Hlo]2 shed] S-S AElsHIALL

o WolA Table — Run Vacuum Analyze =S AEHSAHA Q.

0¥°

QJUIEH PostereSQL ©| % 2191 548 AQuch A
A9 4% At

7 Hlo] 0] A7]0] whe} ghashs g A7kl

18.2. Lesson: QGIS °|A] DB #&2E Foll 57 dlolgHo] A AL 563
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You can find more information about the VACUUM ANALYZE process in the PostgreSQL Documenta-
tion

18.2.4 0 Follow Along: DB 2|z}l A SQL FH 2| A3

DB 2| A= AHAF HlolH o] 2o His] =& Asta 11 e A¥E 4 e Y E ATy
olu] Browser M'dolA o4 2] 75 WA, DB T A A ThA] B H S SIS
o EZIA lines Hole& A 2

« DB #e|A} A T2 SQL window HES AESHIAI L.

3

o F) 24 B TS SQL query & AASHYA 2.

select * from lines where roadtype = 'major';

o Ezecute (F5) MES 254 F2& AP Q.
o O|A Result I A Helet A6t JAEE E 4= 98 AUt}

8.0.8 SOL window - postgis_demo [PostGIS]

SQL query: | || 5| | Store | | Delete |

select * from lines where roadtype = "'major’;

@ 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

| Close |

o O] AIE AREA} Wof| 716 Load as new layer @52 A FBAE A ASHIA| 2

o Column with unique integer values ©ll id =, Geometry column || geom B-= AEISHHA] L.
o Layer name (prefir) B)JAE $of roads_primary 2Fil oAl Q.

* Load now! & S SHYAIL. o] Bap7F ARGAF ol Af Flololz & AYYT.

564 Chapter 18. Module: QGIS 9|4 F7F Hlo|EH|o] A AHE
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o)A A4e7} Felet Qe =

o]
FelselA ”Jl%l‘io*ﬂ W gl

000 SOL window - postgis_demo [PostGIS]

SQL query: | || 5| | 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

Column with unique Retrieve
| Geometry column |geom v |
integer values L

columns

Layer name (prefix) Iroads_primaw{ I | Load now! |

[ ] Avoid selecting by feature id

| Close |

o7b ARt Holl YebdsUd. =2 o] #9 =45 AHESiA o
£ 2dote oW 9199 SQL PP ol AP 4 lHF U

18.2.5 tlo|HHo]~o] DB ¥AE Fofl Hlo|H YEE

AWMEZQIS o83 &3t TlojEHo]of HolHE

o] H
= [e] =
AR E vl e B R oA DB BEAE Foll YRESH: Y-S iR S
« DB @22} EHFOIA T Import layer/file ¥ E2 S5HAI L.

exercise_data/projected_data =] %= urban_33S.shp TES U HojgAlo=
AESHYA 2

Update Options H1E< oA d5 A3 vlg] AHA L
Create new table %412 STEA] A€t = SHIA| L
Source SRID & 32722 &, Target SRID & 4326 22 XA L
Create Spatial Index 52| A|TBFAE A| AL

)
:guilabel:'OK*E 284 YZEE FYSHA Q.

18.2.

Lesson: QGIS o4 DB TE|&E Foll &1t dlo]eHo] A AHE- 565
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Input |1I fexercise_data/projected_datafurban_335.shp | ¥ ]

[ Update options l

Output table

Schema [ public

Table | urban_338

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

. 01;1;157]- /R-LT'_-EHE]-_T_/_ o]-g;]zg: Eﬂi} %_‘% %2@”2'
« DB @]z} B4l A Refresh HIES ARSHIA Q.

olA EZ]ellA A dlolEHo] 0] S HlolES S eI HAIE 4+ dFUT. Spatial ref: F=2
#tol wes 84 (4326) A BARIsHA Hlo[E7F AF G = A=A] HQASHEA L.
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06.6.6 DB Manager
g L = &
Tree 'Eﬂ Table  Preview |
v
¥ % PostGIS
¥ postgis_demo urban_33s
v @ public
geography_columns .
geometry_columns General info
E’:‘ lines Relation type: Table
o pla-(es Owner: george
+% points Pages: 2
® polygons Rows (estimation): 3]
raster_colun"ms Rows (counted): 6
raster_overviews Privileges: selact, insert, update, delete

[ spatial_ref_sys

PostGIS
Column: geom
Geometry: MULTIPOLYCON
Dimension: 2
Spatial ref: WGS 84 (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

Eejol gl S oIS OEE ST TS Add o Canvas & A ST Aolo1B 487 el
F¥e AU,
18.2.6 Hlo]EjHo] A4 DB HE|AE Fofl tlojg JAZE
DB A= BE AFEALY] 7 dlojgHo| oA HlolHE SJARZES £k glonz 7 wHS
wSl B AT

o EZ|oA lines #o]o]E AESE tf-2 EHIO| = Export to File E-S 28 3NA Export to vector

file T3t A& AU 2.

o Output file F=] LEZ e ..
urban_4326 2h= Y o= A4 SHE

o Target SRID & 4326 2.2 AXoI4HA| Q.

o :guilabel:‘OK‘E 2|4 JALEE A|Z}S}4

A S H|o]E]E exercise_data T E|F] <]

18.2. Lesson: QGIS °|A] DB #&2E Foll 57 dlolgHo] A AL 567
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Output file |,|’ docs/training_manual fexercise_data/urban_4326.shp

Action

(») Create new file
|| Drop existing one

() Append data to file

Options

[ | Source SRID 32733

(M Target SRID

(| Encoding | System

. JEEZL AT ¢

B

Browser

¥ @ source
¥ o docs

» [ documentation_guidelines
» [0 gentle_gis_introduction
» [ pyqgis_developer_cookbook
¥ (@ training_manual

(3 answers

(2 appendix

() assessment

(3 basic_map

() complete_analysis

(0 create_vector_data

(1 database_concepts

(2 databases

@ exercise_data

0 epsg4326

(2 forms

(2 plugins

0 postgis

(0 projected_data

(0 raster

(2 residential_development

(2 school_property_photos

[ styles

(3 symbols

2 world

(9 land_use.db

I urban_4326.shp

(2 foreword

(0 grass

3 i18n

(2 introduction

(3 linfiniti-sphinx-theme

() map_composer

(2 online_resources

(3 planning_docs

(3 python

(3 qgis_plugins

(3 rasters

(2 resources

(0 spatial_databases

(0 vector_analysis

(0 vector_classification

B index.rst

AYYVYYVYVYYY

gl

b A A AD S NSRS

YYYYYYYYYYY

YYYYYVYVYYVYVYVYYYVYY

FE o5} 42

oAl Hehe-A] s o)A ®rg /9T shapefile

[UIO l'm:
o R

LayerSroperties

Display Name  urban_4326.shp
Layer Source  is/QGIS-Documentation/source/docs/training_manual/exercise_data/urban_4326.shp

Provider ogr

Metadata

ESRI Shapefile

Description of thi id

‘OGR data provider {compiled against GDAL/OGR library version 1.10.1, running against GDAL/OGR library
version 1.10.1)

Source for this layer

NVolumes/Drobol/sites/qgis/QGIS-

Docurr d b

\_4326.shp

568
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18.2.7 In Conclusion

oA QGIS oI DB Telzt Alelso] 28 Fo} AFgAre] F70 dolello] 28 Telshe W, AHga
dlolefe] thef SQL AelS Aok W, Jel o8l S JEESY o AEESE WS g5y

18.2.8 What’s Next?

5 &l A spatialite Elo1EIH o] 20 Tisf o] T 7leE& AHEohe e AN EASY.

18.3 Lesson: QGIS ©]| 4| spatialite H|o]|E{H]o] A 2<]

HElo A 501 4840l B0l 331 HlolEl o] 2 71258 Aot o] YO PostaIS & 271
SHAIS, QGIS £ $7 dlo]Elulo] A5 F A= uel o] A4 4 9l /AT o5 al7] 41 *spatialive”
ol2he 5t EUE AL} Gget. o] 2714 492 B2k HolEuol s S e B os sojof
She 7ol JSHATE, 2 x| BT S 9% U sjo] ALFUL A spatialite To]elso] S

A/dstal QGIS 7t ©f ElolEWﬂO]i 2F ol lﬂ*o}—L— 715 E< "Hola At
ol

o] 7Fle] BE: QGIS b Qe Ho] A o83 spatialite tlo]ElH|o] 20k AT 22 Sh WHS
7).

18.3.1 V Follow Along: H2}*& 53l Spatialite H|o]E|H|o] A AA
Betex sid-& ARESHH Al spatialite BloJEH[o|AE St QGIS oA AH&SHZ] f1s A4S o
A5y

o B9 Eg o)A Spatialite B St T2 Create Database S A EISIAA] Q.

A A2EA ML AFSHTA ke AmE 4AST WAL qgis-sl.db 2
DELRREY

o HEeA EdoA ThA| Spatzalzte FES 0EE 29 thg, o|¥loli= New Connection F=2
AEsHEAl. ol g AT mhd& ZtobA dojEAAL.

o0 A AOTEIO| B BATARE, Hekp A Eelol 9 Y B2 ofeh SHFAS fo R
BT 4 QJE olehd QAL A ABolehs A

dole o] 2ol o Hlol B F7telA) ikl WEslvch. Hlole Frhsln s

o A} FOIolE AERE g MES 2L SECIE Wil A Spatialite dlololE BT
FE-S MY, = W FollA Layer — New — New Spatialite Layer &5 AEASHAIA| Q.

Ve

. EETHE dlkolA o1 TAlolA AT HlolE ol AT AdatilA 2
o Flojoj-2 places Bfal Aot Al L.

o Create an auto-incrementing primary key =2 A ZEAE H|A5HHA L.
o Th T3} 2ol 2 7HA] 4L FIIEHAL

:guilabel:‘OK‘S 2334 H|o]E-2 HASHIA L.

o
to
r
I
Jm

ol

o
o

18.3. Lesson: QGIS °]|A] spatialite djo]E|H|o]A Y 569
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Database [ [Volumes /Drobo/sites/qqgis/QGIS-Docume :J

Layer name |place5

Geometry column | geometry
Type

(=) Point () Line () Polygon
() MultiPoint () Multiline () Multipolygon

EPSC: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 ] M

570 Chapter 18. Module: QGIS A 57 dlo|EfHo] A ALE
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ﬂ E Browser

o |G Add ||[F||EH
» ™ Home
> Favourites
¥
» 0 Volumes
P MssQL
» W@ PostGIS
v /# Spatialite
v [ ggis-sl.sglite
°" places
» ) OWS
& WCS
&0 WFS
& WMS

S Holee LEX S5, oA dAlSol et vid7 A = Hlo]
olAl M MAZ AASA AREARe] A HolEHo| o] AF HlolHE FHE 4 syt

doleulo] 2ol DB A4S o HolHE JEES R Hlgonz, FUW 714 AgaHA
Abgte] Af dlo]eo] el Hlo| 5 YEET 4 gl

=
=
=
=

18.3.2 In Conclusion

spatialite HloJE o] A5 A/ SHAL, H|o] &5 F7Fstal, QGIS oA o] Hlo]&2 #lo]ol& AHg-oh= &

Wi 1% o

18.3. Lesson: QGIS °]|A] spatialite djo]E|H|o]A Y 571
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CHAPTER 19

Jhu

o WAl A3

o] Zole] ARE F715HIR, o] H=o] YAH MWL welof ik, o] BB Y ZUES, E o
gsts|stel B o] ohyebd, 4 sl A o Huth o] WAl At WAL §A5H] Sl AY Tk

19.1 g|lAA T2

o]

o

Aol AAE GitHub oA & 4 JF5UH. Git A AEE A AH o] &Hof tsfAE= GitHub.com
RPN

]

s
|

s

19.2 W7} A4

[*]

] WA= reStructuredText UFEYF AoJE AFESH= mrol BA AJAAQ] Sphink & ©]-&3)A4
AU o EEe] AGHE 2t o AolEelA] o % gt

19.3 2= 7}

o M ZOE FIFotHH WA A Folo] yHoeR (XA qgis-training-manual T EZ] HIZ
otiof) Al HH & B sHAIL

o o] A tHE]2]of index.rst B TUS AU 1l opAdl AR HFAHAIL
o 29 "dEE o A index.rst TS AHA 2. A FEES tha E5Y T

. toctree::
:maxdepth: 2

foreword/index
introduction/index

/index 7} S0 B Uy BRolehs 2L o] ==
celE 2] o] QlE2 ahele] ARG o] BE0] LA A YR 7o) A
=r

. o] B2 /\}31}7} AsH= Lol A Lol BA (=
Hoﬂ /index & &O| AL

 Hel 9 ol o OllN e A4S Ao R s A 2ol 4] &7t ool
ek A4S F1oIehA 2.

. 87Ol A 7gqg olel A mhal ( [70@ H41/index.rst ) & A L.
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http://docutils.sourceforge.net/rst.html
http://sphinx.pocoo.org/
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o T S0l oA E 2 80 & 2442
o Ios s 22 EAFHA L

. toctree::
:maxdepth: 2

lessonl
lesson2

 Lessont, lesson2 5-& A1A7H A Ee 7ol ASE YU,
RE 7o Qs gae gt go] BY AUt

sk sk ok ok ok sk ok ok sk ok ok sk sk sk ok sk sk ok ok sk sk ok ok sk ok ok ok sk sk ok sk ok sk sk sk sk sk sk ok sk sk sk ok sk sk ok ok sk sk ok ok sk ok ok sk sk sk sk sk ok sk sk sk ok sk sk ok ok sk sk ok ok ok
|IMOD| Module Name

skt sk o o o ke ok kb ok ok o o ok ok sk sk sk ok o o ok sk sk sk ok o o o ke oksksk sk ok o o ook sk sk sk ok o o ks sk sk ok o o o ok sk sk sk ok o o o ook sk sk sk o o ok
Short paragraph describing the module.
. toctree::

:maxdepth: 2

lessonl
lesson?2

A BE Ee 7]E BE FelE Frlote |,
o E HIEE YA
o (M REQ AS, dollA BAWT) index.rst TFA-S A L.
o Al 7] FAS0] el ALt Zo] toctree AANE ot HEE] o] Q=R FRISHIA L.
o E fE ] A itd-S BAPHHAIL.
o ol THUFS 259 index.rst o A2 7o YA H5]| TS YT b, A st E

o 2
N
=
ot
el
i)
>,
o

F4: WA S4E 919, et WAL Nt GAE B (Laxe ) 3} HEte] FASH S
. 2 A4S Rl ILs| 1Ay TROE AZsHe Folge A4t AL
. B E0) 55715 (=) 80 A 2L
. DT B U 22 YARAAS

)
o
S
ut
ol

. o] BOlE AEAA YL 4 Y AVE ks AYsHIAL
. BYe] BAL 2 Sht Eb £ AR AP 5 S A%, AT FAS ol Al B et
7ol F4vI,
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7} 7ol the Aol AEahe AAY of el A4 o ARSEUT

19.5 Al F7}

Al dofli= “mte} 617] (follow along)” B “2]4 i K7
o “wet o] AL ARgARIAl QGIS
ARER olFolPUrt. gwtAH oz FIb FXF AF-Mk] Fo7ke heE 3 WEet A

A3 E& At

1o
N
5
™
B\
g
o
>
op
ol
e[}
rr
o
it
o o
N
)
[t
N
=
s
o
=
e

24 vpte] gebae] g F= adgu.

7 Alde Holof gt BERHYtt 42 AHL |basicl, 82 Imoderatel, XF<2 |hard| =

EAFT,

gk

19.5.1 “mz} Sh7|” AAE =7}

o o] AP ARk, (el A AR UR) owg Hol £ S e vtag TR Mo,

o 7 9@ thg (whet 5b7]7 2 ki) [FAl S 2440

o A @3 518 b A WAL AAAL. (W AIAT PR 23, G GAD 9ol 3
2Ae heAz A5t

o kg B0l W1 /HA (- ) 715 80 A 24N Q. ALERF] BIAE BAZITL AR WA RS
7oA i oRE R diAlekA) speA) stelshAle.

o AR BAg Aysh DR ARES APFINL. T thg ADT el et A (2
o) AHL AL

. ZHAMC] BRT WE YR I, o Y3 D 2TAS FRsHAL

. s, A2 et A AAATA the AHOR ololAk BRoR 2 AHS BULE
et
=1 .

19.5.2 “21A gE 7" A Z=7}

Azsteld, (el A B di2) SlE st dolws tehls nlag 7Ee HoyAe.

o
=Y =
. OEe Yol g Uil nag) TRE & ohe, © 7 513 (<47 slwo) & tehi) (1v) 2k
AAA Q.

o THE ol W71 /el () 7158 80 A} 2AAS. AHeRte] BAE BRI AR w7 oA BAE
7 A B oh2 A2 gAelA] ehea) shelslAlAl L.

. AHAL 941 vt RS AWsHIAe. WA B9 old A4, ZY, Eb BEL
QFsH A 2.
. HrEROE ofFolq el WIS U A, 8T AL YIS S ATULE
ARSI
0] A9 S Ado] Feshs TAIS HsHs el tia Bere ARskn & A Lefelw
getol slg @22 Fobslor gtk
o WA oo el AT FAS BASHYAL. o B el WA WA LA A ol
Aol ol H ¢yt
o kgt 2ol o] Peto] et YA AYTHIAL

:ref: Check your results <answer-name>"

19.5. AM F=7} 575
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o ©SHA] (answers/answers.rst ) & JAAlL
o T Bl FASA <A HE) Mo R AREE P22 AYEHIAL.
_answer—-name:
o A3 A F3 E on|AE ARSI ol A E ot R ol TRt 232 AL
o THA] “2]3] Sl H7]” Ao g2 Folrbs JAE thai} go] HFaiA Eehe st L.
:ref: Back to text <backlink-answer-name>"
o o] A7} FASHA st W, “A4 SR 7] Al AlE g b 2Hels F7tsloF fy

_backlink-answer-name:

11%77}11 Ao BE 2lEC] flofefizt HiEo]ojof dths AMdS ZfstAle. 37 otk £A]
B A ORI IR S gyt

19.6 2= F7}

o 7FOE EYHH “2E2S HEH (in conclusion)” & YEHYE |1¢| +&& A5, o2 &9
w71 /Al (- ) 80 NE 2AHAIL. o] oA ofH Ade iR AEshs Aol 2Ee

2B A 2.

— — .
o “#1 F9H (further reading)” & YEtH+= |FR| 8= 2HAJot, ofS Zof wWi7] /A (- ) 80 &

o “ThX Zﬂ (what’s next)” & WEIWE= |wN| 752 ZHAJstaL, of2 Eof 7] /A (- ) 80 &

AN L
o A A7t o] BA THS o] Bl BE-S 5] AHEAE ZH|AZ L] AHEHAAl L
o 8T A old 9| ‘o FA” AAe] A AolE AFste® MAsks 43 dA nhAL
7|1E 7ol Atelell Bz 71E Ao upAlel A ZFelE st B¢ Bast Addyt

o] X9 BEFS &5 o]-EﬂU:] A} gte] g AE | BE 039-S FE718|oF gt

. Az AES AT A, AY HE) BHS WE (+) 2 Fel oA wrSolof ek,

This sample text shows how to introduce a *new conceptx*.

576 Chapter 19. 55 : o] Ao FI5}H7]
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19.9.2 Fx

o A2 Adol obd o FolS R, B () 2 Fels BEAR HEClof gt
e

=
o Abgol FostHAI Ll FRE UF Wol AR A FAe 28E A2AY A Asks Ae=
uQl & gyt
This sample text shows how to use **emphasis** in a sentence. Include the

punctuation mark if it is followed by a **comma,** or at the **end of the
sentence. **

19.9.3 o]u]%]
. ol]x] Z7} Al _static/Z _ WA/ EUE WEL AFSHAAL.
. B0 The} 2ol ol XS F7HeHA L.

. image:: /static/training manual/lesson_name/image_file.extension
:align: center

o olu]z] ntA Y SJotefo] ¥l & AYsts AS AR wAA|Q.
19.9.4 Y& =
o F3Z 93t B (anchor) S AAsteH, A&7 A7} 7He]7)A| st ot 3 9 Zof] ohgTt

B

. oheE T Bele FobelA Y3 AASHIALL

:ref: Descriptive link text <link-name>"

. o] 23l glokeol ¥ E& Arlst A

o

92 mH AL L.

19.9.5 °|F o
. 9% YaE YYstIY et gol st L.
"Descriptive link text <link-url>"_

A

o] fel glokehel Wl & 45t

rr
o

S2] v Al L.

. A8A7 Ao} Sl HAE, AR, HlolRolit A B 2L Yolgulols a4 5 HAER
2l Uﬂ, 23} 7o) monospaced text = A of skt

Enter the following path in the text box: :kbd: path/to/file”.

o HE £2 GUI 55 dgsches 4%, 1 93e th=3 2ol the GUI label format 22 A oF gy},

To access this tool, click on the :guilabel: Tool Name™ button.

. A8A7L MES 2% Ba glo], ETERE QF A9l oA AP yn

1=

19.9. "3 A A 577
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19.9.8 W+ A=A
o AHEZOIA WHE hpT AL
gt

To use the
Tool Type --> Tool Name~.

=z
4

19.9.9 =7t

. BAE gk Fpelo] s o
Pag 25 gyt o o

[Normal paragraph.]

. note:: Note text.
New line within note.

New paragraph within note.

:guilabel: "Tool Name~

Rz
a4

I JAES o2 20| menu — selection — format 2 Mo

tool, go to :menuselection: Plugins -->

7 HolEA] & s 2719

o oheat 2

[Unindented text resumes normal paragraph.]

19.9.10 AEA /27 4 7]
AENS RASA A BE, 0] Ex AAL RS A9, AEAVL AU ABF 2EA AXE
ARoE Fuick. o] MAAE SABoA AEA ] BHE Fefo} o], AEAT FUSH nE, 3O

Er A4 A ofefo] ARk BTk ST B AEN SIS fig Ba Bar dui,

AEAE HAlStE Ao] ofyzt A BE, o B ﬁéi—% dst=

L A A oflel 2497 248 19

- T

by [author name].
A ARE 27 B2 (5) o

19.10 ZAFgYtH

St 2~ 01/\1,]1*4. Th
1E}L AAE 21 A FUP et o2

B (5) I A A=Y “7H 21 %@1} (Contributors)” AAe] 712
Ayt W8-S ol EstAY Aot AL 5

= o) Aok, 345 28 o
odule/lesson/sectlon] contributed
lUr g4 S= F7FeHA] np Al L. 1™

Foks719t ek WA B o 8L FIHSHIALS.

o] Lr A Eof T ZAAFFUH FAl H2oll QGIS o] H82 FFAI71AL HA QGIS ZEH Eof
A8 HF 5 G,
578 Chapter 19. 55 : o] Ao FI5}H7]



CHAPTER 20

20.1 Results For & d|o]o] 7}

20.1.1 ‘l H]

S2E JBalsie g eelEo] Bolor gt o] RE S5 AgAL BE 18 B Y] 99
2159 e gojolst B3 s

Eop7p]

20.2 Results For SlE]Ho]A 7 Q

20.2.1 " 78 (Part 1)

Aol Holotee Holxi ofu]AE thi Fxslm, Adde] Uehd a4S
7)olsheA] SRIsHIAL .

Eolp]

1o
oX,
o,
i
N,
or
o

20.2.2 ‘} M (Part 2)

1. Save as

2. Zoom to layer

3. Help

4. Rendering on/off
5. Measure line

Eol7p]
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20.3 Results For HlE] fo]g] 2

20.3.1 e Shapefile

g2t el T 5 7) dleloi7t glojok gk,
e places
e water
e buildings
e TiVErS

e roads

Eopp]

20.3.2 6’ glo] g Hjo] A
o] mE W go|o]S Bajetof Fuct o} By 2] S 4& ALY (TS BA A B Al
AAES A8 A9 Th)

Eol7p]

20.4 Results For A=

20.4.1 v gAY

o

o AHGAT} AT 2 Aol whR LA SHelstAlA L.

« O] AFAAE water Aololtt AT FRAUL. The oAlE AFEATE AT A ot Tep
MY 25 gl
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066 QIS 2.0.1-Dufour - basic_map
DOEBLR OSARQAAPL LKL & & BhpE BE =0 52 0 BY

4.0 8% B & & =W

TN Browser

lable Q5] Coordinate: 20.41780,34.01017 Scele [1:17882__1) [5Y] @ Render EPSG:4326 (][] |

F9: o wo] dolo] shut sk okl ohe dojolE A %1 4] g, dlolo] Bso]
e dolol Qo) e AZIAE FelehA] ololE %2 F Aich ALULE Aot 2ojols}
B0l A gk

Eo7}]

20.4.2 & AE Tz

olA] AL&A} Be] o] @7 Bejof gt

20.4. Results For A& 581
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000 QIS 2.0.1-Dufour - basic_map
DEOBERBOXR O » L - ﬂppéa)duﬁz v By p & B E om0 T, BN

4./ B BB R ax e R

Vs

g

There is a new pl lable 9] Coordinate: 20.4192,34.0180 | Scale (122771 ) | @ Render EPSG:4326 (@] 4] y

C o o A4 W 2ehele MATAAL
. oHAEY s AE Ol%oﬂi*‘ﬂi A% ol w2 Wi} siepo] opiet o]}
olofo} gt
o TESF ZT 2o 5] AR o2 Fill Style W Border Style A2 o2t 2 A HHA| L
obl]

o AMEZP7E ASH= TR buildings @ ©]01 5 AFEAF A AHSHAIA Q. T2t W Ao A A2 thE glo]o] &
A7) FET 5 Qlojof Pk LS 7108t L.

= 1 A Yy
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666 - - - - - (QGIS 2.0.1-Dufour - basic_map - - - - -
DEOBRBDROSL2L AP APLL/ILRS & 6 B & BE &0 5 2 0 BR |
A/ BRRB & L>b 0 &/ =% 8% %%

v =

=,

] Seale 12235 ) [&/] @ Render EPSG:4326 ()] [/ y

Eo17H]
2040 € 43 2z
a3t AES WEHY, o3 2 7he] AE 2loloj7t Zadtynt

20.4. Results For A& 583
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& Layer Properties - roads | Style

¥ Layer rendering
Layer transparency (;, El
€= Labels Layer blending mode | Normal 4| Feature blending mode Normal &l
E=5 Fields
Rendering | £ Single Symbol : |
® Display [
@ Unit | Millimeter 3 |
Actions ~ =
@ Transparency 0% =  Width 1.00000 8]
d ..
¥ Joins Color
|ER Diagrams Symbol layers Saved styles [ [+]
rmm- mmsmmsme i (8] (8]
Simple line
Bridleway Canal Canal rive Constructic Crossing Cycle patl Dam
Simple line
ESoa — —_—
Ditch Drain Floodway  Footpath Jetty Living stre LockedRoad
I s BN ———
Motorway Motorway |i Pedestrianv  Primary lin  Primary ro. Residential Residential
River Riverbank Road Secondary r Steps Stream Tertiary ro.
Trunk roa Tumning cir Unclassified Waterfall Weir
. | Symbolw | | Advanced v |
(®] [ = & — L )L J
| Load Style ... ] [ Save As Default | | Restore Default Style | | Save Style v |
| Help | [ Apply | | canecel |

ofefel] Q= 412 #ojolis e ahal Bhel iUt 1 919] 412 dlojoliz & B Fhrhet 814 Bhel gl
¢ A7) 8 dlolob el LS s sk A4S 9 2 B AR A 4 ol
cheut 2] shelshiAle

584
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(v 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 0 Layer 1
0 — 1

o oA ARg2L Ho] o] FA Hojof Tt

& Sy B Gp & B a0 30

20.4. Results For A& 585
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Sopp]
2045 W a2 5z
o AHEAY] AE $ES ThE FoR 2HFHYALL.

A3}
o7

o

o
=

Sl

. ﬂ S;.-'mh-c:rl 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

.imnk

B

3

—tertiary

- 1

2

— unclassified

- 0

1

Ao

=—

=
=
_E
=

oow ohE S AY
S7] Aol Tl A WL o414 L

20.5 Results For 234 H|o] €]

20.5.1 0 =74 HlolH

WS Koz

293 9e Aol 719l jl]

= 9l NAME B&7

}.
4

7

Cancel ] [

OK

SIEAAIL.

Z}F

=
o

ZeJLe,

883t NAME o] RE Q HAE
ARE2E HlolE 7 92 7R NULL

Agte) places 2] tﬂ%‘% ZEFa Qlong AASHR] wpdAl L.

i
Hise
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20.6 Results For 2}'¥ =

20.6.1 " AR 217 2P (Part 1)
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QIEZ} UFERIT 2L 2.0 mm W ©.mAIE o] glojof ghtt. n}re} ahilel

[sXcXs) - - - - - - _QGIS 2.0.1-Dufour - basic. map -
NEBBRDR NS 25 BPO AL 6 & ke BE =0 50 0 AN
8./ 8 0R /& GLx0 0 SFE=8%®8%S
006 Layors
; g - patdngs
b [ el
g} » @ ° landuse
»
@
@ i
v . b ot
, o b B 5, 7
i “E@
! . ooyl
[ s
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e
|
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|
ettt Pt B €ito A
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i A T ek RGeS
o\ it el Rt G
l!: ’ Browser
There s 2 now plugin available 8| Coordinate: 20.4369,:34.0285 Scale (123396 [+ || ¥ Render EPSG:4326 y
=
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20.6.2 0 AHE2E 2]

4 24 (Part 2)
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006 QG5 2.0.1-Dufour - basic_map
DEBBLR 0@ SIS BP0 Q68 8 6 8 ks BE =0 50 5 B Y

. J B ooR /&> E [ @ Eg sy g &g e

m

b [ B

‘,b@@l-nﬂmn

»

@

e

@ - I
9% e

Z e -

u 1)

There is a new plugin available Coordinate: 20.4016,-34.0627 Scale (1550000 |- &/ ¥ Render EPSG:4326 (€3] y

o] AWE-S AHESteH,
o« £E H7|E 10, Label distance E 1,5 mm, Symbol width 2 Symbol size & 3.0 mm 2 AASIAIA| 2.
o 1331 o] JANA th-2 Wrap label on character /& AF&EUtt.
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8086 # Layer Properties - places | Labels
¢ General ¥ Label this layer with| name s e ] [ @ |
% Style ¥ Text/Buffer sample
abc| Labels Lorem Ipsum
5 Fields
@ Display
‘Lorem Ipsum m U —J
@ Actions -
4. sbc Text Text formatting
¥ Joins - . -
Multiple fines
|IER Diagrams = Buffer Wrap on character | | | (=8
@ Background @)
(t- [y a— ) Shadow Line height |l.ﬂ() line |U E,
4+ Placement Alignment | Left +) Ev
_/ Rendering -
|_| Fermatted numbers E'
Decimal places 3 = (:'
Show plus sign L=
[ Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
\_ Help | \ Apply \ ‘ Cancel ‘

Zo] AgA7} A
A += A&
Eo}rH]

20.6.3 " gloe Ao A A&
« W3 RTo|A] FONT_SIZE Z+S uhSth& AAsHIA Q. o] oAl T Ao 16, W] 14, A4
12, 0Fgo] 10 FHS AFEEFT Q5T
o B3 AGS AFelT WY BEES IR E 5144 Q.

o places H0]01Q] Text A A0 R Foprt ZE 77| QHgolt =502 HIF9] Attribute field |
%= FONT_SIZE & AESHAI Q.

20.6. Results For 2t =+ 589



QGIS Training Manual, 4] 2.2

(Mo - T— /! Layer Properties - places | Labels

General [ Label this layer with| name [ &.

% Style ¥ Text/Buffer sample

‘abe Labels

Lorem Ipsum

[®] =

7~

DE=E |

| &

B €, 1| W 2

/

a K |/

D]

B8 Fields
® Display [Lorem Ipsum
B actions :
¢ 1o Text e
A %t Formatting
Font t Lucida Grande

IER Diagrams abe Buffer .

@ Background | Style (
7 Metadata ) Shadow @

‘:‘ Placement EI' EI'

/ Rendering | Size [13.0000

[ points

Data defmec.; override K

Color L]

Description...

Attribute field

Transparency {_r

Field type: string, int, double b

usn:v,id istringi )

Expression name  (string)
Edit... barrier  (string)

g highway  (string)

ref (string)

Typecase [ No change
* Spacing letter [0.0000
werd [0.0000

address  (string)

Blend mode | Normal

is_in  (string)
place (string)

man_made  (string)
other_tags  (string)
FONT_SIZE (integer)

[ Load Style ... ) ( Save As Default | | Restore DefaultStyle | | Save Style v |
Help Apply Cancel @
Sy =

T g AT A, AdEol vt Zotof gy

Eol7p]

XY} QIS 2.0.1-Dufour - basic_map.
BERBRLR OSBRSS AP0 QHR @ 60 5 be BE =0 5o R
#0855 % % b R
o Layors
]
@ . b 5
% o - 9, .
ya b 4
L )
4
&
o \
<
e ||
ot et P G Gt >
. g
Bontats et ot R & e
Sep R
There s 2 now olugin avalale (§5| Coordinate: 202743,33.9066 Scale (123396 [+ (3] & Render EPSGi4a26 (3]
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20.7 Results For HF3}

Al AR A<t S Lt oz thadt 2o FAHES AASHEA L.

in availie (%] Coordinate: | 204422,040460 | Scalo (123096 |+ (3| ¥ Rendr EPSG:4325 (@] ]

g o] BUSA L 5
A

5 T AT Classes = 6 212|311 Mode = Natural Breaks (Jenks) 3t=
AAsh (1EY 28 T4 A

AFgsh) ol ket ol Bel v

DEBRBLR O %8
W) BRRB R LD
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iy
b R
VA o S |
»
@
]
@
%
Ao
P
EEN Boveer ]
Thereisa Coordinate: 20.4403,:34.0312 Scale (123396 1+ [5] ¥ Render EPSG:4326 y
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20.8 Results For A 9E] g|o]g|Al AJA

20.8.1 & o 2| Eto]
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= % 8 BB

0
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=
@

DS 808982

T
Toggles the editing state of the current layer There is a new plugin available 5| Coordinate: 20.44958,-34.04065 Scale '1:9566 +) (8] @ Render EPSG:4326 @] y
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20.8.2 4 P - e b E
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H
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() 1" 34200 2010_327_RGB_LATLNG
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Validation finished. There is a new plugin availadle Coordinate: |

20.42816,-34.03725 | Scale 19974 1+ [&/] @ Render EPSG:4326 y
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Layers

Thera is 2 new plugin avaiable §] Coordinate: |

20.4470,-34.0575. | Scale 17995 |+ [&/] M Render EPSG:4326 y
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o TS ol it dIAIE SR Aol B W8e HEHHAL

Sor}]

20.8.4 " T & x]7]

H

= o Adees

o

o Merge Selected Features =72 ©]8, AA A7 SHx 12} sh= Z8L
SHIA L.

o AR HAFO A48 OGC_FID & 1 & AAo)A HAHE ARESHIAIL. (et ZollA dld dES
S o3, Take attributes from selected feature H1E-S SESHHAI Q)

=
T@H

o2 dlolElAlS AME 9, AF8Rre] Y 8|29 0GC_FID 3tol 1 ©] obd 7Mool w5yt 1
OGC_FID 355 2k541 9l= M A& AEstyAle.

8,06 Merge feature attributes
0GC_FID GEOMETAY osm_id osm_way_id name. woe aeroway ameniyy admin_leve barrier |
¢ [ Sdpatribute  [3)| Feature 1 [+] Feature 1 (3] Feature 1 [+] [ Feature 1 [3) (Feature 1 [3]) Feature 1 [3]| Feature 1 3] [Featurs 1 [3) [ Feamre 1 [3] Fex
‘| [+ @ [N 2855607 41 ||NULL [ Bontebok National Park @|[boundary ¢ [[NULL NULL NULL NULL tior
e | NULL 2055607 1 | NULL Bontebok National Paric & |boundary @ |NULL NULL NULL NULL atior
Merge Skipped 2855697 Bontebok National Park boundary nati
[T | Take attributes from selected feature
[ | Remove feature from selecticn
(ool | (oK)

o
1
%0,
)
rl:l

{’zblgf]:es of Selected Features =72 AF85IH A& P52 &

20.8.5 @* A1 4]

TYPE 9| A%, EEFE M & ol f9e £HS| Aol gt of dojele] 44 Hole
skols|a, ofn] fo] Holslo] Glrke AHLS o 4 gt

o AL Value Map 22 ARSI Load Data from Layer S S 5HIA| L.
o Label EEHTHE WFolA roads & AEHSIIL, Value W Description © Sall 2% highway &
FEER
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s uz | highway | QString | Siring | 254 0 | | Unique values ecriable | ™ ™
- | —— [ P an [ [ [ ER— )

0.0.0 Attribute Edit Dialog "highway" ' . - )—J o ]

me Line edit E Editable D E E

Classification O Label on top 8 06 __Load values from layer
ata [’:ﬂ:"gﬂ | Select data from attributes in selected layer.
nique values § R . . .
ham Combo box with predefined items. Value is stored in the attrib Laye
\isz e shown in the combo box. r [ gacy

Enumeration -
Immutable [ Load Data from layer ] [ Load Data from CSV file

Hidden
Checkbox Vae o

Text edil i ' |

Calendar 1
Value relation ;
UUID generator 1 footway footway
Photo

Webview 2 path
Golor -

3 | primary primary

4 | residential residential
!

5 service service
!

& | tertiary tertiary

Remove Selected

« OK A ¥ 2=yt

. o)A WA REO] Soj7k Aejol A w20l thal Identify TS ALESHET, T8} & ts} ol
chepd Ziglue,

osm_id |2aaaoa1as

name |Vnortrek Street

highway [ secondary

waterway | MULL

aerialway | NULL

barrier | NULL

man_made | |

other_tags | "lanes"=>"2"

Eol7p]

20.8. Results For A HE] djo]E]Al A 595



QGIS Training Manual, 4] 2.2

20.9 Results For HE £4

20.9.1 y OSM Ttf|o|E oA AL} dlojo] =&

o] oA ] E2of

multipolygon |o]o]o]|
residential #o]o]E ot

006

At 23yl Zuj2 71x] 3 9= OSM &lo]

,ﬁ Layer Properties - multipolygons | General

+ multipolygons @} 1ines YUY},
multipolygons #|©]©]+= houses, schools lﬂ_ﬂ restaurants Eﬂ o]o] & AJAtsh= o] H Q3 glo|HE

A FUH. lines #o]oj= =& HlolHAlS HAL 54
glojo] Aol T Query Builder 7F 95U TH

A General

= Style

I3 Labels
B Fields
4:/ Rendering
% Display
[@ Actions

’ ‘ Joins,

|IER Diagrams

f’i Metadata

¥ Layer info

Layer name ‘multipo\ygons

‘ displayed as multipolygons

Layer source  /Volumes/Drobo/sites/qgis/new data/osm_data.osm|layername=multipolygons

Data source encoding | System = \

¥ Coordinate reference system
EPSG:4326 - WGS 84

Create spatial index \ Update extents

¥ || Scale dependent visibility

Maximum Minimum

| Specify... |

{inclusive) " 1:0 N (exclusive) # 1:100,000,000
Current Current
¥ Feature subset
|. Query Builder \
L Load Style ... || Save As Default | | Restore Default Style | | Save Style v |

| _Help | | Apply |

Oll _:1:‘
%

ohe FelES YA 2.

Query Builder S AF&-3ll4 houses,

| Cancel | @

schools,

restaurants _12]11
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& Layer Properties - multipolygons | General

& Ceneral

= Style
I3 Labels
5 Fields
Rendering

@ Display
@ Actions

4

Y Joins

IER Diagrams

"ri Metadata

¥ Layer info

Layer name |multipolygons

| displayed as multipolygons

12y.0.0.8

Query Builder

multipolygons
Fields

Values

aeroway
amenity
admin_level
barrier
boundary
I
craft
geological
historic

lamd aran

w Operators

commercial

garage

hangar

house

retail

telephone_exchange

yes
[ Sample [ All

Use unfiltered layer

= [ > [ uke |[ %

[N || NOTIN |

[
[

<= |[ 1= |[ ke |[ anD |[ OR |[ NOT |

Provider specific filter expression

| Help \ | Test | | Clear \

"building" != "church' AND "building" != 'commercial' AND "building” != "garage' AND "building" =
'hangar' AND "building” != "retail' AND "building" |= "telephone_exchange'

| cancel | @

Query Builder

[ Load Style ... | [

Save As Default

[ Restore Default Style | | Save Style v |

| Help | | Apply |

| canecel | [ oOK |
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& Layer Properties - multipolygons

| General

A

% Style

Ceneral

Layer name |mu|t'|polygons

¥ Layer info

| displayed as multipolygons

I3 Labels

12y.0.0.8

Query Builder

5 Fields

multipolygons
Fields

Values

Rendering
@ Display

@ Actions

d .
Y Joins

IER Diagrams

() Metadata

aeroway parking
place_of worship
admin_level police
barrier pub
boundary - | restaurant
building retirement_home
craft
eological
AR ( Sample I Al ]

lamd aran

w Operators

Use unfiltered layer

J[ > J[ uke [ % J[ N ]

NOTIN |

[
[ == |[ 1= ][ ke |[ anp |[ or ||

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 | | Cancel | | OK |
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& Layer Properties - multipolygons | General

/“: General ¥ Layer info

W Style Layer name |multipolygons | displayed as multipolygons
€@ Labels Ly 0006 Query Builder

multipolygons

B8 Fields Fields Values

V] .
4 Rendering aeroway parking

place_of worship

admin_level police

barrier pub ify... |
boundary o restavrant |

building retirement_home

craft school

geological
historic

@ Display
{;!-G) Actions

4 ..
+ 7% Joins

IER Diagrams | Sample i

Use unfiltered layer

'(i Metadata

w Operators

[ = |[ < |[ > |[ uke |[ % |[ IN |[ NOTIN |
(

<= |[ >= |[ 1= |[ ke |[ anD |[ OR |[ NOT |

Provider specific filter expression

"amenity” = 'restaurant]

| Help \ | Test | | Clear \ | cancel | E

| Query Builder |
| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | canecel | [ oOK |

21719] H21E T T OK B ZSHIA L. Wo] FHlolE S RA AgA} A Hlolel Lk
S & 4 syl o] A4 OSM H|olHAl S 2 BE multipolygon H°|EE THA| AMgSliof st =,
g8 S e g £ 5 daun

o TEZHE OSM do]oo] WAL HASII osm_data.osm S 2EE] Ho]o]E thA] YREESA L

. WY ool BAshA AL WAL WA T, Query Builder A A1 AASH A

EEERERRR

F4: OSM 9] building =7} house #ta Tl Q17| SEAIRE, AR ]9 9] - 28] A} npzhr ] &2
- AR} hslA] oFS S QU wbal G4 A oA nouse 7} obd T2 Zro g HojE nE
=SS A9 st 7o) o AT L house £ AoIH ABED W yes A Slnl7} HtorA
FE UYES BT TAY 28 AEUT

roads #o]ol& A45HAH, OSM 9| Lines dlolo]o] thah the #HE ZATHIA L.
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& Layer Properties - multipolygons | General

& General ¥ Layer info
= Style Layer name |multipolygcns | displayed as multipolygons
a3 Labels Lay Query Builder
. pat Multipolygons
&S Fields Fields Values
Rendering osm_id footway I
5 v G name
® Display highway primary
(3} Actions EPY | waterway residential
aerialway - | secondary
4 Joins 1 barrier service
J | man_made tertiary
|[ER piagrams JB[gcthertags ( Sample I All 0
"’i N, v Ol Use unfiltered layer
Ma3 ° .
{inc ¥ Operators

= J[ < J[ > J[ uke |[ %

|[ N |[ NOTIN | 1

[
[ <= J[ >= ][ = |[ wke |[ anD

|[or |[ NOT |

Provider specific filter expression

"highway" = 'NULL'

| Help \ \ Test | | Clear \ \ Cancel | | OK \
| Query Builder |
( Load Style ... ] [ Save As Default | | Restore DefaultStyle | | Save Style v |
| Help | | Apply | | Cancel | | OK |
o P L fe)
oS3 H|Ze5H A Hol= go] AAE Ayt
0066 QIS 2.0.1-Dufour - analysis
DEBERBAR O £ L 0330 0 4L & G, By e BE =030 O B
¥./ B RR & & R T
v =
B o esmurans
%G L. £ T
VA
»
@R ~
=) .
@
%
Vis
Cd
R — 2 — OOl L L e L A

Sopp]
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20.9.2 0 IS5 2 HEO A

. | tj5} o] Th&T} o] Wolo gt

Input vector layer

[ schools_345

|| Use only selected features

Segments to approximate 20|

(=) Buffer distance

() Buffer distance field

| osm_id

¥ Dissolve buffer results

QOutput shapefile

mes [Drobo/sites/qgis/schools_buffer_1km.shp
] [ Close ] M

FEFA HolA 57 wfZof Fdduych. oh& 18
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of ¥} Hjas HAHAL.

A A o] X|= Segments to approzimate F-= 5 2 AT o] = WA o|m|2]= 20 o= HAT
Ao Ayt offl dAo A= Aol FEEHA] kAN, ghol meaH wm o] FATE o wisit=
AP o 5 Qe

Sol7}7]
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20.9.3 0 Ak o 2 HE 0] Ag

Al houses_restaurants_500m #|o]o]& Aot H, th& F ©A Q] 35S AAoF g

o WA, o3 2ol A F9lofl 500 vE o] WS At #HlololE ol Frktut.

Input vector layer

[ restaurants_345

|| Use only selected features

Segments to approximate @

() Buffer distance
() Buffer distance field

| osm_id

500

¥ Dissolve buffer results

Output shapefile

Drobo/sites/qgis/restaurants_buffer_500m.shp

]

[ Close ] E—ﬂﬂ—i
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aal

@ G N, & BE O 5o T BN

v @ well_located_houses
v ™ O residential 345
v ™ O restaurant ts_345

v ™ O schools_34s
m]

R Y .Y L EY

%] Coordinate: 445050,6236891 Scale [1:18148 - %] & Render EPSG:32734

o 110, AT HE 9 el 2l

rr

AesS Adgstir .

Select features in:

[ well_located_houses

that intersect features in:

| restaurants_buffer_500m

| | Use selected features only

Modify current selection by:

[ creating new selection

o O]A] 11 A= A2 Al houses_restaurants_500m H|0]o]2 HASHA L.,
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Format [ ESRI Shapefile

Save as |:>us-e5_re staurants_500m.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
[V Add saved file to map

[ Cancel | (0K

04111} :r;}%l} el mzoflA 50 ulH, staoflA 1 d=ulg, Ao 500 olEf ojlio] e =S Herd
APyt
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0.1-Dufour - analysis

)
o
o

BLOR OBRLAPHAPOLR/IMR & B peBEH=0 3 o BY

8
BRRBA L B SE%8%%%
Vv
]
)

LS RBRINANRS a0

~— \

/

/

-/
~L_

/
S e BT /
Toggesthe ediing stae of the currnt layer 8 Coordinate: | sisos s [ scale 118148 ) 9] & Render 5532734 (@)
=xleded

20.10 Results For #|AF 24

20.10.1 0 & AL

1—

e DEM (Terrain analysis) 2} & th52F Zo] AHotA Al L.
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Input file (DEM raster) |DEM [v| [ Select... |

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)
(v Return D for flat (instead of -8999)

w | | Creation Options

Profile | Default

Name

[+ Load into canvas when finished

aldem aspect _ _QGis-

ocumentation/source/docsfiraining_manuallexercise data'raster/
SRTM/srtm_41_19.tif L ) _ faGIs-
Documentation/source/docs/training_manual/exercise_data/reside
ntial_development/aspect -zero_for_flat -of GTiff

cose | (0K
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BRI A b, e
U e
"Ur I (L1.% ¥ el ,

-

W
B
Ll

UL
Yy 5 P

Sol7}]

20.102 ¥ Ax= AL (2 =, 5 = 1|F)

o Raster calculator H3} S tf3-1} Zro] AASHAIA L.
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Raster bands Result layer
"aspect@1" Output layer |slope_lte2.tif | |Z|
"aspect_north@1"
"slope@1"
. [ Cortntyer oint |

X min 069491.27540 @ XMax
Y min 6196099.34085 @ Y max

1038119.77313 @
6250206.99556 @

Coumns a7 2] Rows
Output format [ GeoTIFF

a

-

[V Add result to project

Raster calculator expression

slope@1 <=p

Expression valid

Ay 2 8 5 2 BHAALS.
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o717

20.11 Results For 54 2] 9+A]

20.11.1 g AEHE dEG
o Layers list oA all terrain H|0]O1E QEBZ ZES|A Query Builder & EIl, General B
AESHY A 2.
o 71T "suitable" = 1 o]2h= FTE AASHIA L.

« OK £ 2854 o] 7|&& TEsHA] & ol Re E@2e THAYsHAL.

o Layers list | A all t
= AS5Udy. 1% A

o711

errain Glo]O1E 25 ZE T thF Save As... & A=A o] #lojo] & et
el what s A L.

20.11.2 A1 H4

Intersect =1-7F AF&2F9] new_solution #lo]oof Q= AEE 7d ¢HE &b WEA e eyt
= A9 45T - oeba] FEx]o] ARk . o] At x]of Eoirt k= AMES Hogytt whEbA
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Fds] dlolg oA o]d AE5< AAE & A5
=

o7}

20.11.3 i 24 A

o AlolA, A8 EA] 0] o] FA Hojof it}

(¢}
-]
~ TP

1939 9<Mg| (@

QGIS - analysis
SRLAAPLL/AMR & G BE =0 5 O BW
x5 0/ "MA%BRBE D

v |0
om_®9

vvvvy
RRER

LN EDHDBINARS A D

Browser

448589,6235620 Scale 17,937 1+ |9/ @ Render EPSG:32734 y
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s del vhgol 100 mlE oY A, (Re WFe=FH) 2715 100 vlE Eo|H tha 2ol
Aedlel Gejel 937k dA Bt
wrebA], 7]E suitable terrain HE] glo]ojol tisl 100 BE 2719 WE HI (interior buffer) € 2
HE g0l 100 UIHE oAM= Aot

T AU o] B3 7]59] AFEEolA, | dlololz R E E

Zo] Q= Fe HErUA Huth

Ald

o UlFANA Vector — Geoprocessing Tools — Buffer(s) =75 Z3 |4 Buffer(s) td <&
w2414 &

o Tt gol A5t 2
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Input vector layer

suitable terrain_348

|| Use only selected features

Segments to approximate |10

() Buffer distance -100

() Buffer distance field

suitable
¥ Dissolve buffer results

Output shapefile

suitable_terrain_continuous_100m.shp

M Add result to canvas

[ Close ] M

suitable_terrain #lo]olol] tholl £ (segment) Af= 10 S 2 B AZE -100 &2 AHSIHA Q.
(184 ol FAE CRS & ALEeLR Gong A2l gyPl A5H 0w ne} gd)

AFZEE 9] ARE exercise_data/residential_development/, U
suitable_terrain_continuous100m.shp © 2 ZASIHA] Q.

2o 3¢ A dlo]olE ¥ suitable_terrain o]0 = &7 HAIL.

Avkgo) that Zo| By AYuth
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||

<0

<vv

QRRR_ROQ&[O

LA SHB VNS

e

| Coordinate: 450244,6235326 Scale (17,937 |+ & (M Render EPSG:32734 @) y

o OJA| Select by Location =75 AP A L. (Vector — Research Tools — Select by location)

. ket ol ARFHAL.

a8 0 . Select by location

Select features in:

[ new_solution

that intersect features in:

suitable terrain_continuows_100m

|| Use selected features only

Modify current selection by:

[ creating new selection

M Add result to canvas

[ Close ] —

o suitable_terrain_ continuous100m.shp 7t Bl = oAt WA} (intersect) k= new solution ©]
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102 feature(s) selected on layer new_solution. 3 inate: 450222,6235267 Scale (17,937 -] &/ MRender £75G:32734 @
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5}2]9t, Y suitable_terrain #|o]o] UF o Sof §l7] mjRo] BE Q7 AFES wEg ),

i exercise_data/residential_development/ AZ29] final_answer.shp

20.12 Results For WMS
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@ [ BEDROCKGEOLOGY
() ¥ osmwms

225380259,-4051386.38 : 2305298.95 401836331 Coordinate: 2267339,-4023529 Scale (192682 [+ |%/| (4 Render EPSG:3857

S0}
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r(s) from a Server

| Tilesets | Server Search

URL |http:/ioge gbif.org:80mms e ]
[ Load ][ Save ] [ Adddalnulsarvars]

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

{

-
=

[ Change ...

Close
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8.0.8 Add Layer(s) from a Server
Layer Order | Tilesets | Server Search |
| cge 3
[- Connect J | New || Edit || Delete | | Load || Save | | Add defaultservers |
ID 4 | Name Title Abstract
» 43 gbifisdr_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:tax_... 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... geobon_occ...  Layer-Group type layer: geobon_occurence

58 geobon_tax_... gecbon_tax_... Layer-Group type layer: geobon_tax_occurrence
Image encoding
() PNG ()PNGB ()JPEG () GIF () TIFF

Coordinate Reference System (4637 available)

Layer name |bluemarble

Tile size
Feature limit for GetFeaturelnfo
WGS 84 / Pseudo Mercator

| Help | | Add |
1 Layer(s) selected

| Change ...

| Close |

o Swellendam Ao 2 F1T AH¢ o] Ho|HAY] =7t Yrh= AHE S & & AFHH
[sXsXs) QGIS 2.0.1-Dufour - wms-map

) BEELR S22 3P0L Q8- v Sy & BB =D D Ty B W
o

B, @ e

.ﬂ 1" bluemarble

7| 9§ mmemenon

»

@

]

%

Vil

I Browser |

2253802.50,-4051386.38 : 2305298.95,4018363.31

utebA, @A oA o] Hlolel g AMESHA] e

w9l Szl Aga .

Eol7p]

20.12.3 ¥ wms A

=1 XX
1o -
01_]7_’

AL, FH3

7]

There s a plugin update available Q5| Coordinate: 2275054033142 Scale (192682

-1 |&/] @ Render EPSG:3857 (@) (4]

Ho|] £5 Ut Blue Marble Hlo[EE= A AlA = =7}

S GolAH A E REATQ. AHQ ALw
o] WAE Aot AlHelA AEcte WMS AlH 9
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ol & SAH, http://appsl.gdr.nrcan.gc.ca/cgi-bin/worldmin_en-ca_ows 42 World Mineral
Deposits WNIS 7+ SJ&5UI e, AFgRLF 4 Aok glom, 1 AAeI] A8 e 4 SlaUh. deb 87
AFde wrERYTh SEAITE §F o|of] Sttt AR S 7] st Ale. AdEd 4

AHEo] sy

Sol}]

20.13 Results For dJo|E|H|o| A~ /E=

20.13.1 v F4 HolE &4

2] 9] o] 241l address HolE9] 4%, e H45S ABst LA & = sy

House Number
Street Name
Suburb Name
City Name
Postcode
Country

house_number
street_name
suburb

city
postcode
country

Sol7}7]

201320'g o= Hlo]l& A3t

people Hlo|E 0] 2 AL T Q1Zo] F4 WAE FL 9 "Es} shipiolabs AT of
7o) o] @A 9] o] 244l address HIO|ES —7—*7} A= E}% ojg] £ 07 o]F oA
olths 21 91l Q&) o] BE £45S WE shufe] AR, dolHE eo]EatAL A shs
Qo] % YEol Ul et F4 BEE QR HAER o 087 2 Pre| Holig
RSk & 2l

id | name | house_no | street_name | city | phone_no
+ —_—t—- + + +
1 | Tim Sutton | 3 | Buirski Plein | Swellendam | 071 123 123
2 | Horst Duester | 4 | Avenue du Roix | Geneva | 072 121 122
T T A, ol Al eTEIoIA FAE TS PHAD 5L sleh 7] AR el e
7
A3 .

20.13.3 W Q& glo|E A5} Hrst

A people HOlE2 o3} Zo] HYr
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id | name | house_no | street_id | phone_no
- +——- - -

1 | Horst Duster | 4 | 1] 072 121 122

street_id €< ‘people’ LEAE H T ‘street’ LEAE Ato|o] Ut} WAE YepAYT o|uf
‘street’ i‘ﬂ;ﬂ]EL streets Ho|E] 5Y

Hlol2e A% QA Aot Wy 7hed shbs 93 BEg okt 2ol first_name T last_name
O e AU

id | first_name | last_name | house_no | street_id | phone_no

- + —_— + + +
1 1 t t

1| Horst | Duster | 4 | 1 | 072 121 122

o,
il
flo
1o,
)
£

o

Et oy A B4 B =7HE A% N EHloles skl #AE &3l people
.

Eﬂol =0 A2 += A5Y

id | first_name | last_name | house_no | street_id | town_id | country_id

+ + S P +- + -—
11 Horst |  Duster | 4 | 1 | 2 | 1

o] thg ER RS 23th oha 2ol B Ayt

Streets

People > Towns

Countries

Sol7}]

20.13.4 W Q& Ho|E A

S people Hlol2-S FA57] 9J5) AT SQL & th3 24eh

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 );

o] glo]E 2] A7|uh= 23 Z5 Yt (:kbd:‘ d peoplet ¥ 2)
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Table "public.people"

Column | Type Modifiers

—_—— —_t—

not null default

|
id | integer
| nextval('people_id_seq'::regclass)
|
|
|
|

name character varying(50)
not null
street_id integer not null

I

I
house_no | integer

I

I

phone_no
Indexes:
"people_pkey" PRIMARY KEY, btree (id)

character varying

F: 871 47 5] 91, e old 7] Aok ALl U

Eol7p]

20.13.5 GJ DROP 2 o]

o] 7 DROP ¥#o}7} #3]7] 9= ol-f- people F|o]E0] streets Ho 2o ol 7] Aokg Z5w
W] HEZPY. = streets HolE2 =50 (= AAI5HH) people Hlo[S0] EAISHA] ¢+ streets
dole 22 Pk

= A8 ° A = AASE y A5, FAlo] people HIO|E2
gi streets E| ]—‘;—54 BA 7} Q= RnE golES g Jg

AlshA gict 2ATSA A stA

_l?':ﬂJlO

Eot7H]

20.13.6 6‘* A =2 Arel

The SQL command you should use looks like this (you can replace the street name with a name of your
choice):

insert into streets (name) values ('Low Road');

Eolp]

20.13.7 W 9l 7] B4

i

A A% 27}

A SQL AE-e Thewt gauh

insert into streets (name) values('Main Road');
insert into people (name,house_no, street_id, phone_no)
values ('Joe Smith',55,2,'072 882 33 21');

OhA] (o] A3} Tt A8 AAE-S #A]) streets HIOlE-S M, Main Road F=of gt id gto] 2 2=
7 A

_]

%

o]Zo] groll A S5l &2 2 T JEoik WY o]F YUt o] AAwRolA Main Road 2t HF Fof
#2] orot |o]ElHo] A7} street_id Fo] 2 ¢l HZEELS B AZS 4 9l&UTh

ZF4: If you have already added a new street object, you might find

that the new Main Road has an ID of 3 not 2.
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Sl

20.13.8 ¥ T =z9 a3

AA7E AHESlior & ARt SQL AlES vt Asyt

o

select count(people.name), streets.name
from people, streets

where people.street_id=streets.id
group by streets.name;

Ay}

count | name

______ e
1 | Low Street
2 | High street
1 | Main Road

(3 rows)

Z4: You will notice that we have prefixed field names with table names

(e.g. people.name and streets.name). This needs to be done whenever the field name is am-
biguous (i.e. not unique across all tables in the database).

Solrp]

20.14 Results For 27+ A

20141 € 27 929 Agms wos

A Fe]7F AHEShE B9 T (degree) YUYt g o] o] 7} AE5H= CRS 7F WGS84 0] 7] -2,
WGS84 + A8 CRS 2, A2 CRS & =& T2 AFSY T UTM F9A|et 22 £ CRS & 1[HE
o2 ARy T
] Al EilOIOH CRS 7} 285t ©HE gotok
qdistes A1E Htgsts HE A4S 4

=o}7}7]

e

ot

mlo

A 7\t Q. Teforat AFgAH

rr

CREATE INDEX cities_geo_idx
ON cities
USING gist (the_geom);

el

622 Chapter 20. E¢%tF]



QGIS Training Manual, 4] 2.2

20.15 Results For =& A

20.15.1 W A E" A

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) ;

Eot7H]

20.15.2 W go|E 47

delete from people;
alter table people add column city_id int not null references cities(id);

(QGIS °llM Z=AE AT A 2.)

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values ('Faulty Towers',
34,
3,
'072 812 31 28',
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,
'SRID=4326;POINT(32 -34)');

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values ('Rusty Bedsprings',
39,
1,
'071 822 31 28',
1,
'SRID=4326;POINT (34 -34)');

O & HAAE Hrehds A,

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".

cities ol thof] Bel g gAotel sk Fob ARE Ak thAl Ashor ke o]y,
GRS cities HlolEol G FREL Selsta £ATHE 1a S AH§oHAIA L.

Sol7}]
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20.16 Results For @<~ 12 2d

20.16.1 W Hlo|E<] 7t 297

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 );

Sol7}]

20.16.2 W' ‘geometry_columns’ €0 & -%7]

insert into geometry_columns values
("', 'public','cities', 'the_geom',2,4326, 'POLYGON');

Eol7p]

20.16.3 - = F71

select people.name,
streets.name as street_name,
st_astext(people.the_geom) as geometry
from streets, people
where people.street_id=streets.id;

ZAil}

name street_name geometry

—_—— +
+

Sally Norman | High street

I |
Roger Jones | High street |
I |
Jane Smith | Main Road |
I |
I |

Joe Bloggs Low Street
Fault Towers | Main Road POINT(33 -33)

(5 rows)

Ao 273 Bl glojello] 2] Null 3 378 4 Slehe A

Solrb]
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