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obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gobooogoooboooogoobobooooo ooobobo boobooobobo o

2.3.2 In Conclusion

obooooboobooooobooooboobooooboboooooboooooboobobooooboon
gobooogooobobooboobooogoboboboooboooooboobobooooobobooboooboo

24 Lesson: OO0 0O

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbocGiISoooobooboooaacISoooobooooobooboooobooboooooboooooboon

gbboobmboobooboobooboobooooboobooobooboooboooooooaon
gbboooboooboooboooobooboobooobooboobooooOoobooooboOooboobooon
ogboboooooooooobooooobooboobooboboobooboobooooobooboobooonoog
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooooccisoooboooooooboobooboboooooboooooboobooooooon

gobooboobb:00000000b000b000b0o0bo0oboboobobobooboono

2.4.1 Follow Along: 00 OO0 00O

To change a layer's symbology, open its Layer Properties. Let's begin by changing the color of the 1anduse layer.
1. Right-click on the landuse layer in the layers list.

2. 000b000b00b0oooo oboobo..0obobooobobobonboo

gb: DoOobooOoobooobooboobooooooobooooboooboobooboooboon
oboooooooon

Tip: 000000000000 &DDDDDDDDDDDDDDDDDDDDD gooogo
oboboooooooboooobooooboooboooooooobooooboooooooobooobobooooon
oboooooboooobooboboog

3.0pooooonog DDDDDDD({DDDDD gboooobgoog
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‘fi Information

& source

“’ symbology

€z Labels

@B Masks
‘ Diagrams
WF 3D View
B riees
E Attributes Form
Joins

ﬁ Auxiliary Storage

@ Actions
. Display

4 Rendering

Variables

=~ [NEELEE]

'k Dependencies
Legend

E QGIS Server

| Z single symbol

Layer Properties - landuse | Symbology

v |

I |

[ simple fill

Unit | Millimeters - |
Opacity 100,0% |+
Color | H
| @ Favorites a |- g
| 21 N
gradient gray 3 fill hashed black / hashed black,  hashed black X outline blue outline green outline red
plasma
[ I P
[ N A
L
outline xpattern pattern dot pattern zelda simple blue fill  simple greenfill  simple red Fill
black

|save symbol... || Advanced -

b Layer Rendering
_| @relp || style -]

| Sapply || ®cancel || ok |

4. 00000000DOOO0O0OOOODOOOO0OODOOOOODOOOOOODOODOOOO0O0O

5. 000000000 okO0O00O000DOO

6. 00000000 O0O0ODOO0ODODOO OKOOODODODOO0ODOOOOODODOO0O0DOOOOOoDOOOoon
gbooooood

2.4.2

Try Yourself

Change the color of the water layer to light blue. Try to use the Layer Styling panel instead of the Layer Properties

menu.

Solution

- 0000000000 DODbOOODODbODOO

* It is enough to select the water layer in the legend and then click on the % Open the Layer Styling panel 1yt

Change the color to one that fits the water layer.

24. Lesson: 0O OO0
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symbology - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Help

DEEBREREY U@L RPPLLAERNRE 6 N-F-HE I m-6 [T

4 El & = 7, /| al al anc abe. abg abe
WV AW ¥ /EBRR-Z T <0 B S wEgE g @ & B
Layers ® Layer Styling ®
| & T &~ & » (% water -
¢ P""j"‘ & | = single symbol ~
— roads
— rivers
M buildings [ simple Fill
v| [ ] water
[ protected_areas
v|[] landuse
ol O|alY
Unit | Millimeter | =
Opacity == | 100.0%  +
Color M
<. Favorites - | &

b Layer Rendering

Layers = Browser b||e V| Live update | </ Apply

Q Type to locate (Ctrl+K) Coordinate| 20.5265-33.9850 | Scale|1:50008  ~ | @ Magnifier| 100% </ Rotation [00° <|vIRender & Epscase @

ugbolooooboobooboobooboobobooooobobooobOobooooboobooboooboon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooooboobooboobooooobooog

243 Follow Along: 0O 000000000
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000

1. Open the Layer Properties window for the 1anduse layer.

«DDDDD obobooooboooooboboooboooboooobooobooobooooog
booooboooooobooog

2. 00ooooobooboooboboooobo bobboooooboobooboobOooobooooO bobobooo
goooog

j.oboobooboooobooboooboooooobooOoboooboooboOoboooooOoooooaon
obooooobooooooDo

4. 000 00000000DOO0
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Layer Properties - landuse | Symbology

| = single symbol -]

(3 Information ~ [ Fill |ﬁ|

simple Fill
! :
% Source —
=11
& symbology
€3 Labels
€85 Masks symbol layer L'ype| simple Fill h |
: i .
' Diagrams Fill color | H =
Fill styl Solid M
N# 3D View ez L -| =
stroke color | (I - =,
B Fieds -
Stroke width | 0,260000 @ 3| Milimeters ~| &
E Attributes Form
Stroke style | Mo Pen MR
Joins Joinstyle | H Bevel MR=D
ﬁ Auxiliary Storage x | 0.000000 2]
Offset ' Millimeters - |
L& Actions y | 0,000000 2]
@ Display v| Enable symbol layer =, Draw effects
q.. Rendering
P Layer Rendering
Variables _| @Help || style - | «/Apply || % cancel |[ +/ OK ]

S5.ok000000000

Now the landuse layer won't have any lines between areas.

244 Try Yourself

* Change the water layer's symbology again so that it has a darker blue outline.

» Change the rivers layer's symbology to a sensible representation of waterways.

d:sup:\DDDDDDDDDD‘DDD\DDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbooooboboooboobooooboooobooboooooboooooboobn

o

gboooooooooogooboo
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symbology - QGIS X

Project Edit View Layer Settings Plugins Vector Raster Database Web Help

DEERRRY e AL pHPPLAARBENR 6 H-N-5EHE I - [T
REV. AW F/BVCR-Z@ <0 B =“qE=w=2sss ® 2 B &K

Layers ® Layer Styling ®
| @ & T & -#F » /" rivers -
* places Z Single symbol -
— roads &
v| — rivers » 3 :
W buildings v G — Simple line
v [ water °
[ protected_areas g
v landuse . -
&
2y b,
4 s [ErYAd
'
= e unit  Millimeter ~| =
s, Opacity = 100.0% B
: color | NN
width | 0.36000 =HE=S
<. Favorites - | &
b Layer Rendering
Layers = Browser b e V| Live update | </ Apply
Q Type to locate (Ctri+K) Coordinate | 20.3963-34.0335 | 9  Scale | 1:51337 ~ | & Magnifier| 100% | Rotation |0.0° +| ¥ Render & Epsc3zs @

gbooooboboooboobooooboboooboobooon
000000 DOO0DOOOOODOODOOODOODOObOOODbOODbOO

- JO00O00O0DCOODOOOOOOODOOODOOODOODOOODOOODOOODOODbDOODOODO
goooog

- J0OO00O0O0D0OO0DODOODbO0ODL O O0bOobObOOobOOobOOoO0obOoO0bOobOoODbOoDbbOOn

symbology - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Help

DEEBREERY VS PLAHPPLAAEBENRS 6 N-N-EE L m-° [0
REV.ZW F/BRR-Z @< B =“qE=wEsse R 2 " ¥

Layers ® Layer Styling ®
| e T - » (2 buildings -~
v @ places Z single symbol -
v| — roads &
V| — rivers e | AU |
! [l buildings M simple Fill
v| [ ] water p L y .
v| [ protected_areas i ' f ' s v’l -
v landuse 1 > L
" B L =SS
- =
- L Unit  Millimeter ~| =
Opacity = | 100.0% B
Color M
<. Favorites - | &

» Layer Rendering

Layers = Browser b e V| Live update | </ Apply

/

Q Type to locate (Ctrl+K) Coordinate| 20.5355/33.9815 | Scale|1:53664  ~ | @ Magnifier| 100% +| Rotation |00° <|vIRender @ Eepscasze @
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245 Follow Along: 0000 OO0OO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gboooooboobooooboobooooboboooboobooon

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
goooo..

symbology - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Help

IEEARERE LA PRPPRALLEEIR & B-U-EHEL & T-
RQV./ W #/BR @D %D E =4Emuz55% ® 2 «

Layers B®
o [ ® T &,+5F =»
v * places
v — roads
v, — rivers
v [ buildings
v [ ] water

I protected_areas

v landuse

Layers | Browser

Q Type to locate (Ctrl+K) sordinal| 20.7122,33.9589 |9 :al1:150104 |~ | @ agnifii 100% < | otatic |0.0° +||v/Render @ EpsGa3ze @

Loooobooboooooboooobobooooboooooboooboo
gboooooobooooobooooooon

1. Open the Layer Properties dialog for the buildings layer.

2. \fDDDDDD obooobooooooooon

. jooboooooo booobooobooboboboobooooboboboboooobDobUoDboOoo
gbooooooooo

4. 00 00 100000000000
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Layer Properties - buildings | Rendering x

Q w v Scale Dependent Visibility

fi (el fa Minimum (exclusive) Maximum (inclusive)
= [1:10000 - |[&] 2o - | [&
W Source
v
¥ symbology Simplify Geometry
Note: Feature simplification may speed up rendering but can result in rendering inconsistencies
€n Labels C . . S N -
simplification threshold (higher values result in more simplification) 1,00 pixels
@B Masks simplification algorithm Distance ~
. Diagrams
‘0‘ 3D View Maximum scale at which the layer should be simplified (1:1 always simplifies) | 1:1 -
E Fields Force layer to render as a raster (may result in smaller export Ffile sizes)
E Attributes Form Refresh layer at interval (seconds)

. Refresh layer on notification
Joins

ﬁ Auxiliary Storage

{;@ Actions

. Display

@ Rendering

5.o0k000000000

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

reappears.

ob: OOoboooobOoboooooboooobooooobooboobooboooobobooboooon
goboooooobooobogoobobooooobobooonog

P

24.6 Follow Along: 0 OO0 0OO0OO0OO0OO

gooooOoOoOoOoOoOoOoOOOOOOOOODOOOODOOOOOOOOOOOO0OOOOOOOOOO

oooooooOO0OOO0O0O000OoQaGIsooooooooooooooooooooooo0oooooo
1. Go back to the 1anduse layer's symbol properties panel (by clicking Simple fill in the symbol layers tree).

gooobobooobooboooboboobooboobobobopobobooboob oboo o
gbooobooboooooboon

34 020 Module: DO OOOO0OOOO



QGIS Training Manual

Layer Properties - landuse | Symbology

| = single symbol -]

(3 Information ~ [ Fill |ﬁ|

simple Fill
! :
% Source —
=11
& symbology
€2 Labels
€85 Masks symbol layer type Simple Fill -]
: i .
' Diagrams Fill color | H =
Fill styl Solid v
N# 3D View ez L -| =
stroke color | (I - <.
B Fieds -
Stroke width | 0,260000 @ 3| Milimeters ~| &
E Attributes Form
Stroke style | Mo Pen MR
Joins Joinstyle | H Bevel MR=D
ﬁ Auxiliary Storage x | 0.000000 2]
Offset ' Millimeters - |
L& Actions y | 0,000000 2]
® Display v| Enable symbol layer <=, Draw effects
& '. Rendering
P Layer Rendering
Variables _| @Help || style - | «/Apply || % cancel |[ +/ OK ]

2. 000000000 DDDDDDDDE{TJDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbooooobobooooobobooobooboooobooboo

24. Lesson: 0O OO0 35



QGIS Training Manual

Layer Properties - landuse | Symbology x

a = single symbol -
G’ Information ~ [l Fill
simple Fill =
'J\':\F source . l:‘ Slmple Fill D =
Q’ Symbology -
Symbol layer type Simple Fill -
: i N
" Diagrams Fill color (=8
Fill style I solid =
W7 3D View g &
stroke color | (NN - =
E Fields
stroke width | 0,260000 = | | Millimeters ~| &
E Attributes Form —
Stroke style | —— Solid Line K=
Joins Join style 5 Bevel K=
E.’. Auxiliary Storage x | 0,000000 &
. Offset Millimeters -
{;@ Actions y | 0,000000 S
®® oisploy v| Enable symbol layer 4=, Draw effects
g’ Rendering
b Layer Rendering
Variables - | @Help Style -~ « Apply || % cancel «/ 0K

gboooobobooobobooobooboooobooooboobooooboon

oboz2p000obo0oboobooboooboobobooooboobobooobobooobooboboobooobon
gboboobooboooboobo oooooboooobooooboooooobooobooboooboooboOoooboOoooboaon
gbooooboooobooboooobobo

ob: DobooogoboooooobooooooooooboboboooDobooooobobobogoboo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gboooobobooobooboooon

gboooobooboooobooboooboooa:
1. 00000o0o0oooboobo ooboo ooooooon

2. 0000000000 O0OOO0ODOODOO0OODOOOODOOOOn
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Layer Properties - landuse | Symbology

v |

| = single symbol

fi' Information ~ [ Fill |E|

simple Fill ===
A8 source . [ simple Fill :%: :%:
d|| &
& symbology -
Labels
€5 Masks symbol layer type Simple Fill -|
: i (R
" Diagrams Fill color | H (=8
Fill skyl T cross -
W7 3D View Tex | _| =
stroke color | (I - =
i Fielos -
Stroke width | 0,260000 @ || Mmilimeters  ~| &
E Attributes Form
Stroke style | No Pen K=E
Joins Joinstyle | F Bevel - g
ﬁ Auxiliary Storage x | 0,000000 |:|
Offset | Millimeters -|
B Actions y |0,000000 E
®® oisplay v| Enable symbol layer 4=, Draw effects
g. Rendering
b Layer Rendering
Variables _| @Help || style - | «/Apply || 3% cancel H «/ 0K ]

3.okO0O0O0o0oOoooon

gboooooboooboboboooboooboooobobooboboobobooboobooobooooobobooboobooon
gbooboobdobooboboooobooooboobooooooboo

B |
4 simple Fill
1T simple Fill
] simple Fill

gboboooboobooooobooooboobobooobooboooooboooooboobooog..
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24.7 Try Yourself

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

the methods above.

o

Customize your buildings layer as you like, but remember that it has to be easy to tell different layers apart on

the map.

gboooood

symbology - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Help

PEBRRRY (LR RPPLARBIS 6o H-N-LEEZ
ROV #/BRR DO <pHoe "w@muus -@ & B

Layers
o §l % T &~ F0

* places

— roads

— rivers

[] buildings

D water

["] protected_areas

[ landuse

-

Layers = Browser
[  Type to locate (Ctrl+k) 1] 2045000340134 |9 {15000 |~ | @ r|100% 2] s [o0° 2| ¥ Rencer @ Epsasze @

24.8 Follow Along: 0 OO0 0000000

goobooooooboooooooooobobooooobobooooobooooooboooooDbObooOooobooboOoo
gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
ubobooobooboooooboboooooboboboobooboooooono
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1. Give the roads layer an extra symbol layer (using the method for adding symbol layers demonstrated above).
2. 0000000000000 O0.500000000000
3.00000000000000e.800000000000

gboooobooboooooboooon

gboboobooobooboooooooboooboooooooboooooboOoobooooobooooboooooan
uboooooobooooobobooooobo

gooboooooobooooooooooboboooooboboooooboooooobooOooooboObooOoooboobooOoo
gooboooooooooooog

oboooooobooboooooboo

. 000oboooooooooooboo o0 oooooooooDo

2. 00000000000 O0OO000O0O0OOOD..O0D0DO0O0O00ODO
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Layer Properties - roads | Symbology %

Q = Single symbol =
@ nformation | —tne  |JE3
simple line
‘{_“- Source == Simple line
# symbology
€= Labels
Unit Millimeters =
P Masks .
Opacity _1/100,0 % -
%, Diagrams Color |
% .
3D View
e width | 1,50000 =KES
E Fields
) " : arF
E Attributes Form . Favorites - | &
Joins
El’. Auxiliary Storage
{;‘.-G) Actions dash black dash blue dash green dash red
. R e Save Symbol...
4 Rendering symboly evels...
., b Layer Rendering | Clip Features to Canvas Extent
Variables - @Help Style ~ « Apply || % Cancel < OK

goboboobooobooboobobbob

symbol Levels x

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.

@Help % Cancel

3. iDDDDDDDDDD gboobooboobooboobobobobboboboobooboo
ooooooOoooooooooboooooboooooobooDObOoOoOoD
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gboooooboooobooboooobobooooooboo

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 0 Layer 1
= - () 1

% cancel |[_Jok_|

obooooooboobooobobooooobooogoobooo
4. 0o0k00000000OO0OO0OODOOOO

oboooooboooooooo:

N

gboooobobooooobooooboboooobooboooooboooobobooobooobon
ubobooooooooobooboboboooooooboobooooo bobobooooooo boo
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gboboo..0oobooboooboobooobooboooboobooboecIso omMLOonooono
obooboooooobooon

000000 solution/styles/better_roads.qml 000000000000 OOOOOOOOOOOO
0oo0dooooo.. 000000000000 ooooooooooooooooooooooon
0oo0doooDdoooooDo0oooDooooooDoooo0ooooDoooooDoooon

249 Try Yourself

Change the appearance of the roads layer again.

goboobooboooboobooboobobbobbooboobooboobooobobboboo
gobobooobooo..oooboobobooobobooooboboobooboon

oo

gobobobobooobooboobooboobobbooboo
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Layer Properties - roads (triple_levels) | Symbology
| Esingle symbol -

'ff Information

— Simple line
':{:\f- Source S!mple l?ne
= Ssimple line

“’ Symbology

€I Labels —
| o | LAY
— T
. Diagrams
~ Unit | Millimeter -
N 3D View Opacity 11000% |+
E Source Fields [eMGTy |—|j|
Attributes <
e width | 2.10000 2| €
Joins
e Auxiliary | @ Favorites a |~ e
& 1 storage -
@ Actions
B | ======:  s==s==s=:  ===s==:  Emsm===s — O
- Display
& Rendering dash black dash blue dash green dash red effect emboss effect neon

-

Variables (E| = |save Symbol | | Advanced ~|

=~ Metadata

P Layer Rendering
LR | @Help || style -| | apply || ®cancel |[ Jok |

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooobooooooboo

oboboooooboooooboboooboobobooooboobooon

. 000obooo0oooo0ooooooooobobooooooboooooDo

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 0 Layer 1 Layer
= - 0 1 — 2
‘ | [»
| @Help | | % Cancel H < 0K ]

2. 0000000000000D0DOO
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2.4.10 Try Yourself

gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gbooboobdoboooooboooobobooobooboooooa

1.

Create a new project and add only the roads dataset.

2. exercise_data/styles00000O0O0OOONO advanced_levels_demo.qml OO0 O OO OO OO
000000 oo00oo0o0do0 0000000000 D000 0 doooooDOooo. gooo
ooo0O0ooooooooonoooon

3. Swellendam OO0 000000 OOOO

4. 000000000000 00D00O0O0D00000D0000D0000000DO0OD0ODOO0OOoOnag
ooooo
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NJ.

ﬁf (/st::s C’;??\‘R\Q\
O, &
%é%\( VN

SN AN

oo

. 000obO0oboooooboooooobogaon

Symbol Levels B

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
T Trunk | R 3
= Tertiary - 2
= Unclassified == 0 1
@Help ¥ cancel «/ OK

. 0o0oboooobOooboooobobobooboboooon

2. 000000O00b00oOoooboOooOoboOobooooOooboon

24. Lesson: 0O OO0 45



QGIS Training Manual

2.4.11 Follow Along: OO O OOOOCOODO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
ubooooooboooooooboooboobooboooboooo obooboooooboooobooon
gbobooooobooooobobooooboobobobooboobobooobobooooboboboonoog

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gbooooboobooobooboooobobooooboobooon

gboooobooooboo

1. Uncheck all the layers except for places.

2. Change the symbol properties for the places layer:

Layer Properties - places | Symbology
| = single symbol |

'rf Information

@ Simple marker

':-t'\ Source

Q’ symbology

€ Labels

LB Masks Unit | Millimeters -
Opacity [1000% |-

I
2,00000 BE=E
0,00° BK=E

| @ Faverites a|-| &

b -
1 Diagrams

Color |

o e
¢ 3D View Size

E Fields Rotation

E Attributes Form

Joins

ﬁ Auxiliary Storage ® O O O O *

@ Actions

had
- Display shacow

dot black dot white dot blue dot green dot red effect drop

4 Rendering B @ ®

Variables

. shield disability  topo hospital  topo pop capital
a Metadata

|save Symbol... | |Advanced - |

'.ﬁ Dependencies |_| =

P Layer Rendering
©Help || style - | Japply || Xcancel || oK |

- |
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3. 00oo0ooooboobo oooooboooobo boooobo0ooooOoOobbOOoOooooooooooo
gbooooboooobOoboboooboboooooboooooboonbn

Layer Properties - places | Symbology

fi Information

':-'.:\f- Source

Q’ Ssymbology

€ Labels
€LB Masks symbol layer type
. -
: Diagrams Size
\" 3D View Fill color

stroke color

E Fields

| & single symbol

Ellipse marker

Filled marker

Font marker
Geometry generator
Mask

Raster image marker

K

Simple marker
SVG marker
Vector field marker

O [~ =L
R | .

E

B

B8] Attributes Form stroke style | ——solid Line - &
Joins Stroke width | Hairline |‘| | Millimeters - &
X Join style | B Bevel - &
ﬁ Auxiliary Storage
Rotation 10,00° | €
@ Actions |0 000000 =
: x |0, -
- Offset | Millimeters - S
® oisplay y |0,000000 E
4~ Rendering \VCenter -lg
Variables Anchor point | HCenter - G
A D000AAXT@F+X | > b
ﬁ Dependencies D a a 0O |_| I\ /] h PSS

P Layer Rendering
.| @relp | syie -

| /Apply || %cancel || JoK |

4. 00000000DOO0OO0OOO0DOOO0OOODOOO0ODbOOOOODOOOOODbOObOOODOOObOODbOnOn

5. 0000b000boo0oooo0ooobboooooooooO 3.e00 DOOODDO 05000000

gboooooooooboooon

gboooobooobooog

gboooobooooboboooobobooobobooboooooboo

1. Change the Symbol layer type for the roads layer's topmost symbol layer to Marker line:

24. Lesson: 0O OO0 47



QGIS Training Manual

Layer Properties - roads | Symbology
| & single symbol |

'fi Information v — Line | & |

3 : | simpleline |
W Source [E— |
& symbology Geometry generator
Hashed line
€3 Labels -
Marker line &
BB masks Symbol layer type simple line

. -

, Diagrams Color |_|j| LE5
u# 3D View Stroke width | 0,260000 @ 3| Milimeters  ~| &
E Fields Offset 10,000000 2| Millimeters  ~ | €&
BBl Attributes Form Stroke style | ——Solid Line ~| &

: Join style | B Bevel - &
Joins
3 Cap style | & square = | &
ﬂ Auxiliary Storage
Use custom dash pattern
& Actions \Millimeters  ~ | €&
- Display
4  Rendering
Variables
=~ Metadata
v| Enable symbol layer =, Draw effects

M Dependencies

P Layer Rendering
[ @relp || styie - | Jaoply || ®cancel |[ ok

2. 00000oobooO0obo ooobobo0ooobo ooob0ooooboOooOoooDbDOOoOooooObOoOooon
gboooboooooooboo
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Layer Properties - roads | Symbology

| & single symbol -]

'fi Information ¥ - Line |E|
s ~ « « Marker line
W Source ~ - Marker —
""""" | simplemarker | |E| |E|
Q’ symbology
€3 Labels
P Masks Symbol layer I:ype| Simple marker v| =
'I Diagrams Size |0,500000 |C| | Millimeters -| &
W# 3D View Fillcolor | He
E res Stroke color | (NI | <,
B8 Attributes Form Stroke style | ——Solid Line - | &
Joins Stroke width | Hairline | Milimeters - | €,
X Join style | B Bevel K =E
ﬁ Auxiliary Storage
Rotation 10,00° | &
@ Actions =
% | 0,000000 = e a
; Offset Millimeters -
O oisplay y | 0,000000 B
4 Rendering |VCenter v| a
Variables Anchor point | HCenter - | &
| Metadat:
B vewscat DOO00AAX T @++X | > D
"™ Dependencies Adao N A4 M a -

| @nelp || styie -

P Layer Rendering

| «/Apply || % cancel H «/ OK l

3.0000000000000000 1.000000000
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Layer Properties - roads | Symbology
| & single symbol |

'fi Information v oo Line |@|

3

W Source ~ + Marker — —
- Simple marker I=NE)

Q’ symbology

€3 Labels

P Masks Symbol layer I:ype| Marker line - |

'I Diagrams Marker placement <,

.ﬁ 3D View (e) with interval ’ 1,000000 |:] | Millimeters - G

E Fields () on every vertex

() on last vertex only

E Attributes Form

() on first vertex only

Joins ) on central point
ﬁ Auxiliary Storage ) on central point of segments
@ Actions ) on every curve point
- Offsetalong line | 0,000000 <! Millimeters  ~| &,
- Display

v¥| Rotate marker to Follow line direction

& Rendering Average angle over | 4,000000 |:|  Millimeters K="

R Line offset 10,000000 2| [ millimeters - | &,
=~ Metadata

v| Enable symbol layer =, Draw effects

E Dependencies

P Layer Rendering
[ @relp || styie - | Jaoply || ®cancel |[ ok

4. 000o0oooooOoOoOoOooooooboOobObOOo0oOoooobObObOOo0oooODooooobDObD O
gbooooobobooooooboon

gbooooobooooooobooooboboooobobobooooboooobobobooobooobon
gboooobdobooooobooooboboooobooooooboooobobooobooobooon
gbooouobobooooobooooboboooobobooooobooooboboooboooboon
obooooooboooon

gbooooboooobooobooo

000ooooooooooooooooDooooooooooooooon
1. Change the Symbol layer type for the water layer, as before for the other layers.
2. 00000000DOO00D00ODOO0bOOO0ODOODOOOOoOn
3.00000ooodooooooooogg

4. 0000000O000DOO0O0O0O0OO0OO0O0 ODOOOO0ObOOOOOoOObObOOO0On0OaO
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'ri Information

AR source

Q’ symbology

€I Labels
BB masks

: Diagrams

N# 3D View

B Fietas

E Attributes Form
Joins

ﬁ Auxiliary Storage

G’ Actions

' Display

g. Rendering

Variables

=~ Metadata

'ﬂ Dependencies

| & single symbol

Layer Properties - water | Symbology

| @nelp || styie -

~ 7 Fill B3
= °  Point pattern fill
v © Marker — —
° &3]
Symbnllayertype| Simple marker v| =
Size 12,000000 2| Milimeters  ~| €
Fill color | E| <
Stroke color |_E| LES
Stroke style | ——Solid Line - | &
stroke width | Hairline | Milimeters - | €,
Join style | B Bevel - &
Rotation |0,00° | &
% | 0,000000 >
Offset | Millimeters K=E
y | 0,000000 B
\VCenter K="
Anchor point |HCenl:er '| e
OJCO0CAAXYTO+FX | > P
odaifn N4 N PSR

P Layer Rendering

| «/Apply || % cancel H «/ OK l
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Layer Properties - water | Symbology
| & single symbol |

3 information ~ . Fill | |

a2 PR Point pattern Fill
W Source g ~ © Marker — —
0000 © simple marker |E| |E|
Q" symbology 0000
€3 Labels
P Masks Symbol layer I:ype| Point pattern Fill - |
, Diagrams Distance
Horizontal |4,000000 2| | Millimeters ~| &
u# 3D View | | Bl |
Vertical | 4,000000 2| Millimeters  ~ | €&
E Fields .
Displacement
E Attributes Form Horizontal | 0,000000 |‘| | Millimeters - &
Joins Vertical | 0,000000 4| Millimeters  ~ | €&,
L o Offset
ﬁ Auxiliary Storage
® Horizontal | 0,000000 2| Millimeters  ~ | &
A4 Actions = =
Vertical | 0,000000 2| Millimeters  ~ | €}
- Display
g Rendering
Variables
=~ Metadata
v| Enable symbol layer =, Draw effects

ﬁ Dependencies

P Layer Rendering
[ @relp || styie - | Jaoply || ®cancel |[ ok

s. 000 0ooooboooOooboooooOoooooooooboooD
6. 0000O00OOOO0ODOOOODOO

7.0000 0000000O000O0O00DOO0DOOoO0ObOOoDOOOobOOnOO

52 020 Module: DO OOOO0OOOO



QGIS Training Manual

Layer Properties - water | Symbology x

Q = Single symbol -

(3 information ~ H Fill &
2 simple Fill = @
"\ Source » . . Point pattern fill =IE
& symbology
€3 Labels
P Masks symbol layer type| Simple Fill -
", Diagrams Filcolor | N -
u# 3D View Fill style I solid -la
B Fielss stroke color | (N - =
E Attributes Form Stroke width |0,260000 = | Millimeters ~| <
. stroke style |— Solid Line ~| €
Joins
N Join style 2 Bevel ~| &
ﬂ Auxiliary Storage
X | 0,000000 =
@ Actions Offset Millimeters -
b y | 0,000000 =
- Display
4 .
4 Rendering
Variables
! Metadata
E Dependencies v| Enable symbol layer =, Draw effects
P Layer Rendering
@Help Style - «/Apply | % cancel «/ OK

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboboooboobooooboboooboobooon

2412 Try Yourself

Apply a green transparent fill color to the protected_areas layer, and change the outline to look like this:
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Layer Properties - protected_areas | Symbology
G| Esinglesymbol -

@) information ~ .- Fill
Marker line dhokokok

Y
»>
‘:{:\f- Source . 5 't
+ Simple marker 3 >
& symbology simple Fill avvvwy
€@X Labels S —
. ESEN=ENAL
. Diagrams
Symbol layer type| Outline: Marker line - | =
<. »
¢ 3D View
E Marker placement €=,
Source Fields
(e with interval | 3.000000 +| | Millimeter >
Attributes | | || | <
Form ) on every vertex
Joins ) on last vertex only
&% Auxiliary () on first vertex only
< B storage )
@ . ' on central point
&%} Actions )
- ! on every curve point
Displa
e Offset along line | 0.000000 |‘| | Millimeter K=
Rendering v| Rotate marker
Variables Line offset | 0.000000 2| Millimeter K="
a~ Metadata T I
b Layer Rendering
™ Dependencies _| @Help || style - | «/Apply | % cancel H /oK ]
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Layer Properties - protected_areas | Symbology

o[ single symbol -

D—
¥ _r Fill

'ff Information

~ 14 Marker line yvveey
':-'&'- Source ¥ & Marker : -
: y E
u’ Symbology Simple Fill avrvYY
€% Labels — ——
. DEaENE
a Diagrams
Symbol layer I:ype| Simple marker v| =
Ng 3D View
Size 12.200000 2| Millimeter | &,
E Source Fields -

: i .
Aktributes TlEeaT | I;| \=4
—_— stroke color | H L=8
Joins — -

Stroke style | ——solid Line K="
= Auxiliary
€ B storage Stroke width |0.200000 2| Millimeter IK=R
Q Actions Join style | Bevel - S
- Display Rotation |0.00° |:| LES
5" Renderi x | 0.000000 g
@ Tendenng Offset | Millimeter K=

Variables y |0.000000 |'|
| VCenter AR =

=~ Metadata

P Layer Rendering
LR | @Help || style -| | apply || ®cancel |[ Jok |

2.4.13 Follow Along: 000000000000 O00O0OO
0000000000000000000000000000000000000000000000O0
000000000000000000000000000000000000

gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gbooooboooooogooboo

000000ooO000o0o0ooO00oO00oO0oU0oO00oOo0UoO0oUODO0OoOOoUoDDOOoOooOO
oooopooooo
1. Select the water layer.

2. 00b0ooo0o0obooooobooooboooooobobo b ooboooOooobbo obbooooo
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Centroid Fill

| 2 single symbol

Gradient Fill

P :
o e o Line pattern Fill

AR source

Q’ symbology

€3 Labels SVG Fill
) Shapeburst Fill
P Masks Symbol layer typ
simple Fill
, Diagrams Fill color | Outline: Arrow
.ﬁ 3D View Fill style | Outline: Hashed line

Stroke color |

E Fields

Geometry geknerator

Point pattern Fill
Random marker Fill B

Raster image Fill

Outline: Marker line

Outline: Simple line

E Attributes Form stroke width | 0,260000 @ [J][Millimeters ~[ &
: Stroke style | —— Solid Line - &
Joins
. Joinstyle | ER Bevel - &
ﬂ Auxiliary Storage
X | 0,000000 - |J——
LB Actions Offset |Millimeters  ~ |
y | 0,000000 N

- Display

4  Rendering
Variables

=~ Metadata

M Dependencies v| Enable symbol layer =,

P Layer Rendering
[ @neb || syle -

Draw effects

| «/Apply || % cancel H «/ OK l

. 0ooooooooooobooooooooboboooooooobobOoboOoUoooooobobooOoooon
gbooooobooboooooboooobooboobooobooboboooo bocooooboo

4. 000000000O0DOO0DOOODOODOOO

centroid($geometry)
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Layer Properties - water | Symbology
| & single symbol |

"ri Information ~ @ Fill |@|

3
AN Source ~ @ Marker ——
® simple marker |E| |§|
Q’ symbology
€3 Labels
P Masks Symbol layer I:ype| Geometry generator - |
,/ Diagrams Geometry type | :" Point / MultiPoint v|
\‘f 3D View centroid{$geometry) |E|
E Fields
E Attributes Form
Joins
ﬁ Auxiliary Storage
@ Actions
Display
4 Rendering
Variables
( Metadata 4 ' k
v| Enable symbol layer =, Draw effects

Dependencies

P Layer Rendering
@Help || style - | «/Apply || % cancel H </ oK l

- |

5. When you click on OK you will see that the water layer is rendered as a point layer! We have just run a

spatial operation within the layer symbology itself, isn't that amazing?
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*chapter_3 - QGIS [tm]

TE¥IS-O0
A U

be tolocate (Ctrl+K Coordinate| 20.4963,33.9835 |9 Scale |1:34265 - | @ Magnifier| 100% 2| Rotation [0.0° 2 V/Render @ EPSGa326 @

ggbobobobooboobooboo oo oaobooboobooboobobbooboa

Try Yourself
gogoooooooooboooobooobooobboobb bbb obobbobo o
ggoooobb booooooboobooog
goboobobooobooobooboobooboboboobooobooboobon

gogboboobooboboobooabodan
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o
1. 00000000000000000 I:I'I:I'::IDDDDDI:II:IDD[I[ID
2.vEIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
j.gbobobcoboobooooobooboobobooboonodg

4. 000000000000 O0DO0OO0OO ODOOO ODbOOoOOODbOOODbOOOOODbOOOOODbOonOn
goo

5. 00o00o00obO0boooooboooobooboobooboooono
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2.4.14 Follow Along: 0000 SVGOOOOOOOOOO

Ub: OO00000O000O0000O0000b000000 Inkscape000000O0O0O0OOOOOOO
oooo

1. Inkscape 000000000000 OOO0O0ODOOOODOOOOODODOOOODO

[sNcNs] \ New document 1 - Inkscape
File Edit View Layer Object Path Text Filters Extensions Help
DEE8 Ak DwbD @a@ Dam 8 BPTag@dE 0§
B 000 [ v [0.00 v[ooes [ @ w[oo0 ec
75, o ERA R b i bl o R [T [ L T o+ DD - DI b PRI s SR o PO T - TR K |
(] 2
N -
T
£ &
.
Op
B
@
O
L >
L
O
E ;
e i
l? & i
.
¥ - ]
A B,
Z
B o7
g o =
g
Lo ¥ i
&
o
BE
L
T
N o
<€ >
XEE HET B & EEETEES—— EEEENT EEET . [ |}
< § i ) i
o ke NA 010 | @ @ [rLaver1 < | No objects selected. Click, Shift+click, or drag around objects to select Yz

gbobooboooboooboooboobooboobooboooooooboooboobobooobooaon
goooog

oboooooboooooboobooooboooooobobooon

2. 00000O00o0O000OO OO0O00obObO0ooDbOObOOo0 ooOobOOoobDbO ODooooboboOooo
goog

3.000 xO000000D0
4. 0000011000000000

5. 00000000b000o00o00o
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6. 00000000000 O0O0ODOOOODOOOOODOOOOODOOOODOOOODODOOO

7.0 0000000000

0006 '\ New document 1 - Inkscape
Eile Edit View Layer Object Path Text Filters Extensions Help
Dewld @@ Taa & FPTaBE %5
“““““ v [0.000 w |0.001 a H 0.001 px Affect:
e o B B P B o By o o B B P ()
.
b
v
)
-
cf
£
|
11
A
J
3
H
I
H
1
«f € 3 e
BN HEY B & BN EEmEaaS EEEENT EEET . [ HEENT B
<@ 3 G
[ NA o L0 @ [tayerl | shift:click le select; drag for rubberband selection; Alt: click to select under; d lected or select by touch Y 2adh z[ee ]
Bioe  OA yer1 ¢ | shift: click to toggle select; drag for rubberband selection; Alt: click to select under; drag to move selected or select by toud ) ElF

. ooboboboboboboboobOoboooOooooooooooooooobobooboOoDba
obooooooO0d cerl 000000 ODOODO

. oooooooooooooooooO OooOoOoOooobDO bOooOooooOoboOoooDbobooOoooo
gboooooboooooobo

.00 0000b000o0o0boon
2. 00000000 O0OoOoDbDbOoOoooDoooOooooog

. 0000000000 o0oboooooboooooboobooon
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000 x| New document 1 - Inkscape
Eile Edit Wiew Layer Object Path Text Filters Extensions Help
OIBEE BB Dl @@Q TEaE 28 PTeRE #B
Qa aea Qaaa aa
N v P I BB B TR R R R B B B e @ Rl and Stroke (Shift+Ctrl+F) ®
I Fill ['stroke paint | =*stroke style
a2 o
e xOoomoge?
:‘j' Flat color-
J RGB |HSL CMYK |Wheel CMS
3 - -
R — i
0 N =
& » DD - -
T .
o - i
b - :
iﬁ, N RGBA; [00065eff ';
g Blur:
lg 1 D TEEIE
Al - +
7] Opacity, %
n cmel |
o -
2. I
—
N - U
/1
&
T
P— = ]
N HE B U N EEmEss b L | I <
< P —— ) >
WO 10/ & @ | -Layer1 & $ lég:;i‘ z:[6a7% |2 v

10 00 ObOO0OoOoOooOoboooooonoa

. 0000o000ooboo0oobooooboo0 acerlD00DO0OODOOOOISDODO0O00O0O0OO
ooog

2. 000000000000 O0O00DOOOO0ODODbOOOOODbOOn
. 000ooboooooobooooobooooooboo0oooooooooOoboOoooobOoooD
4. 0000000000000

5. j00b0boooboooooooboboooooobooboobooooooDobobooobooon
goboboooobobooooobooooboon
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000 [%| New document 1 - Inkscape
File Edit View Layer Object Path Text Filters Extensions Help
ODBEE Bk Dwld G@Q@ Tam &8 PTesEE ®B
" 2 o) e GS[EE
— |.m.l"l.l‘aml‘l‘m2.°m\.|.m3?\.m|.m“°|‘|‘m|‘s‘ow.lmm.5‘0\.\.v‘ml’.aml‘l‘mls.ol‘ml.l“’.ow.m\.l.m.l‘@ BFlHandStroke(Sh|ﬂ+Ctr\+F) ™ B
; : &)
me 0 p Fill |['stroke paint |=Xstroke style
A -
£ -
Q e No objects
e
O : (2
& - v
7
E M P
W - -
NS &
¥ - J
AI = Opacity, % ke
_— i
® a
3 St
& |
2 1]
R Y
S
&
3
0l
i
[N
&
< E = >
X} I HE N I HEN EEEaaS @ N L . I
—— >
g‘t”r‘ke m’: o A5 @ | -Layer1 ¢ | No objects selected. Click, Shift+click, or drag around objects to select. 5 3?2; z:| 771% 2

11. If the symbol you get satisfies you, then save it as landuse_symbol under the directory that the course is
in, under exercise_data/symbols, as SVG file.

QGIS 0 O

1. Open the Layer Properties for the landuse layer.

2. In the "\/\‘/ Symbology tab, change the symbol structure by changing the Symbol Layer Type to SVG Fill

shown below.
3..00000000000000000..00000000SvgO0O0OOOOOOO

gbobooboooobooboboooobooooooobobooooobo.oobooooboooaon
gooooaoo
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Layer Properties - landuse | Symbology

| & single symbol -]

3 information ~ [ Fill | |
T A SVGill
AR source l ~ — Line — —
= l—':‘l — simple line |E| |E|
Q’ symbology £ ==
€3 Labels
P Masks symbol layer type| SVG Fill - |
,/ Diagrams Texture width | 10,000000 |:| |Millimeter5 - | <
ﬁ 3D View Fill color rSi
E Fields Stroke color LER
B8 Attributes Form stroke width | | Millimeters | &,
: Rotation 10,00° ] &
Joins
SVG Groups SVG Symbols
ﬂ Auxiliary Storage ~ [ App Symbols 2 . ) P a
& Actions [ accommodation o =T
g+ Adtons [ amenity

® oispla [ arrows
SPIay [ backgrounds

[ components

4  Rendering

[ crosses - :
Variables (] emergency Al ' _ '||
[ entertainment we  llwe |
=~ Metadata [ food [ k A |
[ gpsicons N A o m
"™ Dependencies [ health
= [ landmark = A o ‘#’ ’(:>° l._h_hl o I m A =
"= Legend o
st 2nts/GIS/QGIS/TrainingManual/exercise_data/symbols/landuse_symbol.svg @ || .. [v| €
& qcis server -
¥| Enable symbol layer <=, Draw effects

ﬂ Digitizing

P Layer Rendering
| @Help || style - | Japply | %cancel || Jok |

Once you validate the dialog, features in landuse layer should now be covered by a set of symbols, showing a
texture like the one on the following map. If textures are not visible, you may need to zoom in the map canvas or

set in the layer properties a bigger Texture width.
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symbology - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Help

O ¢ OS2, AHDPDRAARBIOR & - N-N-58E Z

BV 4w V/BRR-ZT>p B “aFHuED%% R 2 B
Layers [2]ES]
PPy b
«mu"feuvi» P P P e P e
P,
e PFPPPPPPPPRPoP.,
p{ac‘s P
— roads TPPPPPrTPePreTy
— rivers At L r ey
P -
buj[d.l‘ngs PP P PP P PP PP P P P TP -
P T O P R R B P R R
O water 2PRPPPPPPPIFFPPPPPPRPPPPPPPPPRPPPRPP PP PP PP RS
'-,':protccts’darms PPPPPPPPPPPPRPPPPPPPPPPPPPRPPRPEREs
I 2! landuse B0 1 0 0 b 7 A 7 0 0 B B B BB
“RPPPPPPPPPPPRPPRRPPRRPRRPRPRPRPRPRPPRRPTY
e O R O U B
B S S L S P Py
' . “RPPPPPPPPPPPRPPPPe.
TR PP Py
& e e T
AP
kG o <L
<Y - '!\"l'*.J‘.":L'.l
L —_— LS o
P |_?|{J-| T
P L = s
¥Vl b
L |
i
i
i
Layers | Browser
< Type to locate (Ctrl+K) di| 20.4301,33.8939 | 211109148  ~ | & n 100% 21 |00° - v Render & gpsc43zs @

2.4.15 In Conclusion

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gboooobodooboooooboooobobooboobobooboobooboooobOobobooobog

2.4.16 Further Reading

gboooobgn

2.4.17 What's Next?

gboobooooooooobooooooobooooooobooboobboobbooboooobooooboooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gbbooobooboobooooooooooboooboobooooooobooooboobooboooDn
gboooooobooooobobooooboobooooboooboon

. boobooboobobbooboan
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3.1 Lesson: OO0 0dd
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gbooooboooooboo
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3.1.1 Follow Along: 0000000000

obbooooooboooboobooobooooboooobo bobooboooboooboobobooooboooobooaon
gobooboooooobobobooooboobooooboooo

0000000000 protected_areas 0000 000D OODODOODODOODDODOODOOOODOO
OO000000O0 exercise_data/shapefile [0 protected_areas.shp U O O ESRI Shapefile 1 0O 0O 0O
gopoooooood
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1. OO0 O0O000O protected_areas U DO 0O0OO0OOOOOOOOOO

2. 000000000 DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

00000Db0O0000mMOO0b0ObOOOprotected_areas 10000000 0O0OOOOODOOO
gboooboooboooooboo

Q@

2 & LT ES D PE = e

full_id osm_id osm_type boundary is_in leisure name type wikidata wil
1/r2855697 2855697 relation protected_a... Western Ca... nature_reser.. Bontebok M... boundary (892884 en:Bc
2 w187055916 187055916 way protected_a... Western Ca... nature_reser... Marloth Mat... NULL

4

T show All Features _

uboboobooooooooooooboooboobooooboobobobobobobooboon
0oboboooobooobObobOob0Mnamed 00idOOOOOOOOOOOOOOOOOOO
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gboooobooooboboooobooon
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Q@ basic_map - QGIS — O %

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

TRERRY OPLSEPPr QLRGN oo His-nE-
nN@QVcAawm@ 1y - e R A
Q v (2 +]px - Y -

Browser [E]ES]
OR_2THO
¢ Favorites =

» " Spatial Bookmarks
[ Project Home
[¢] Home
v By
@ GeoPackage
/ Spatialite
& PostGIS
P MssaL
@ Oracle
£ pB2
@ WMS/WMTS
v & XYZ Tiles =
Layers B®E
o @l & T &~ fF O
v — roads
V| — rivers
v ® places
v| [ protected areas

| Q Typetolocate (Ctr+K) | 1fea ordin| 20.5436,-34.0557 | % ¢[1:162003 |~ | @ gni(100%  |3| &t [0.0° 3| VIRender X @

5. 000000 boo0boboooobooooooooooobooooooboboooobooobobooooon
gboooooboooooobooog

Q protected_areas :: Features Total: 2, Filtered: 2, Selected: 1 - O XK
4 (] e g S0 T E P BEE S8
full id osm id osm type boundary is in leisure name tvpe wikidata wi

i) r2855697 relation protected_a... |Western Ca... |nature_reser... | Bontebok M... | boundary Q892884

2 w187055916 187055916 way protected_a.. Western Ca... nature_reser... Marloth Nat... NULL NULL NUL|

q
| 7 Show All Features _ =l

)
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gbooooboboooooboooobobooobooboooon

. 000000 obooobooobooboboooooooobooobooooboooboooooobooOoon

Q protected_areas :: Features Total: 2, Filtered: 2, Selected: 1 — O >

J = & g « T HE & D PE = Fe
osm tvpe boundary
|} r2855697 28 protected_a...

i5 in leisure wikidata

0892884

Western Ca...

nature_reser... | Bontebok N... | boundary

187055916 187055916 way protected_a... Western Ca... nature_reser.. Marloth Nat... NULL NULL NULJ

4

| 7 show Al Features _| = |__|

2.QGISOU00O0OO0bOO0O0bODOobOoOoobOOoboOooobooboOo200b00000bOOO0bOODOn
gbooobooboobooboobooogan

3.0000000000000000DODO0OO0 DDDDDDDDD%DDDDDDDDDDDDDDI:ID
oboooooooo

gbooboobdobooooobooooboboooobooooooboooobooboooboooboon
gbooooooobooobooooooOooobooooboooboobbooboobo boobobooobooaon
ogooo

1. 000000 0000000 full_id000O0 r2855697 000 000O0O0O0O0ODOOODOOOO
goo

2. 000000 O0O0O0obOO0O0obOOoboboOobOOoobOOobOoooOobOOobOboooOoboonoa

G protected_areas :: Features Total: 2, Filte

s ~ B £

full id osm id osm type

il r2855697 ’
Select All

1870559
2|W Copy Cell Content

Zoom to Feature

Pan to Feature

Flash Feature

Open Form

gbobooboooboooboobooboobooboooooooooboooboooboobooobooaon
goooon
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oo0o0ooDo0O0o000oooooob ooDbobooooQGISOioooooooooooDooobooOog
gboooon

1. 000000 D04ll id0000O00O00O0 r2855697 000 00000O000O0O0O0OODOOO

2. 0000000O0000O0ODOO0O0OODOOOOODOODO

G protected_areas :: Features Total: 2, Fi

J ~ B £

full id osm id osm tvi

(B r2855697
2|w1870559

Copy Cell Content

Zoom to Feature

Pan to Feature

Flash Feature

Open Form

googobooobobboobooboobobooboobobooboobobooboooboon

gbooooboobooooooboooo.

3.1.2 TryYourself OO 0000000 OOOO

. mversUO000O00O0O0O0O0ODOOOCOOODOOO
2. 00b0000b00bO0oO0o0oO0obobooboobooOoboobDOoboonDo

3. places 000D DO0O0OO0O0O0OOO0OOODODOODOOOOOOOODODOODODOOOOOOOOO
gboooooboooooobo

o
rvers 0000900000000 OO0O0O0O0OO
1. 000 0obooooooboobooogoooono

2. 0000000 00000DOO000OOO0O0OOO0O0OODOOOODODDOOOOODOOO
gbooooooboooboobooooono DDDDDDDDD

3. 000boooogo
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gboobooboobodmersd0O000000DOOO0OOCODOOOOOOODOOOOOOOOOO
gbooooboooobOoboboooboboooooboooooboonbn

0000000 0OOplaces 00000000000 rRvers0 0000000000 OODOODOOOO
O00Oplace000 town OO0 000000 20000 : Swellendam O Buffeljagsrivier 00 00000
0200000000000000000000DO0O000DOOO0O0ODOOOO

*name O O0000D0O0O0O00ODOO0OOODOOOOODODOOODOODOOOOODOODOODOOO
gboboobooobooobooboobooboNLLObOb00bOooooobooooooooaon
o NULLOODOOOOOO0booooboooooobooooboobooog

3.1.3 In Conclusion

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gbooooobooooooobobooooobooogoooo

3.1.4 What's Next?

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobgooobooboooboobooboobooobobooobo

3.2 Lesson: 1]
JO00d0doooooooooooooooooo00oooooooDooDoOoDooooooooooog
Jgooooooooogoooouogoooogoogood oo b oo oo o

gbooooboob:0b0000b00booboob0oboooobobn

3.2.1 Follow Along: 00O OO0 OO

b0 gpoooeuioboooooobooboobon:
. 000000000 0o00boooooon

2. 000o0goooboooboboo0ooooooooOooooooboOobOOooooooboobooOoooo
gbooooboobooobooboobooooboobon
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3. 0000000 placesO00000D00O0OO0DOODOOODOOOOODO

4, Gl 0000000000000 DODOODODO0O000O0O0ODOODOODDO000

5. 0000000 @000 oooooog

gboboooboooooooboooboooooboooooboooboooooobooOoooboooboon

name 00000000 0D0O0O0O0ODOODOOOOODOODOO

6. 000000 name 00 O00O0ODODO

Layer Styling

o places

=1 Single Labels
e

]

Color

7.00 000000000

gbooooobooboooooboooobooboon:

Value |abc name
abe e abe

Text
Font M5 Shell Dig 2
Style Regular

u € s
Size 10,0000

Points

I, Favorites

(=
- || &
~[|E
we | | D |
K="
MKE"
BE 1€
s €
MKE"
=8
s &

Dpat:lty' __I 100.0 %6

V| Live update

Save Settings...

Apply
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() WF5/ OGC API - Feature

Q *basic_map - QGIS 3ebaef5df1 — O s
Project Edit Yiew Layer Settings Plugins Vector Raster Database Mesh Progessing Help
 BERRE QL LHEHPRPFrFRQAARLNOR & -K-B-R-BDERE=-9 0~
‘M@ AW B s imq e qeggagiae’l]
Browser 3 Layer Styling &
i g ] | places =
= ¢ Favorites E T @ Single Labels — ?
b+ 5 QGIs-Training-Datate -| H:'
- 5 QGI5-Training-Datats Value | 3b< name |v | |£|
P[] styles T Tam T T T =
b (2 basic_map |"'= :e‘-‘i"ﬁ|'|‘)”
» " Spatial Bookmarks -
» [¥ Project Home Lot
» [6] Home Font M Shell Dig 2 -1
NEEY
b & GeoPackage Style | Regubr - | €
b # Spatialite - —
@ postals u&ls|l§ B & 116
P mssaL - —
o onz Sze | 10.0000 BE=E
G WS WMTS y -
ﬂ Vector Tiles |Po<nt3 | g
bR XVZ Tiles Color |——Fl 1=2
@ wcs ] M

Opacity === | 1000 % BKES

ows
& ArcGisMa pServer
A .

4 v
Layers
4% T&a-#F »

@ places

roads

rivers

B buitdings

. water

. protected_areas

landuse

| L, Favorites a |‘ ‘ a

|Sa\te Settings... ‘

Live update ‘ Apply |
|2 [V Render @ epsGiazs @

| QU Type to locate (Ctrl+k) Coordinate  20.5408,-33.9523 |  Scale | 1:59610 |v| & Magnifier | 100% 12| Rotation [0.0°

3.2.2 Follow Along: D0 OO0 O00OO0OO0OO0O

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
goobooooooooooboooooboooooboooooobooooooo

00: 00000 00000000 0 @00 000000 0000000 0000000000 O
oboooooboooobooooobooo oboooooooooboooooooobooobooobooon
gbooboobdooboooobobo booboobob bobooooboobooog

l.placesO0000000DO0O0O0O0O0OOODOODOOOOOOOODODOO
2. 0000000000

j.obooooboooobbOobo0oooboOoboooooobooooboOobooOoOobooooboOobooooOon
oboooooboooobobooooobon:
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@ Layer Properties - places | Labels X
Q | =1 Single Labels = | |E|
3 Value |ib< name = | |E|
w Text Sample
Lorem Ipsum
{abe| Labels _— S 4
|Larem Ipsum |2| |1:50810 | 7 | |E:;|'| | |:|
abc -
abe Text Text
“* Formatting Font |Aria| - | @
— 888 Buffer
= abe Pask Style |Regular '| @
= @ sackground uese B & 71a
Shad
,‘;f saom Sze | 12.0000 2] €&
/ Callouts
¢:¢ Placement |Poir|ts “ | @
4 . e
A Rendes coor | . - =,
O N
Opacity 1] 100.0 % SR E"
| Q0 Favorites - | &
P

i}'

|Save Settings... |

OK | | Cancel

Ay || Hep |

4. 00000000000

gbobooooboooooboobooobooobooooboobooboobooboobooooaoon
obobooobooooooooobbooobooOooobooobooobooooooooboooboboooboon
oboooboooobooobobobooobooboooon

5. 0000oooooooooooooooooo

6. 00O000OO00O0DOOOO0OOOOODODOODDODOODOOODOODOOODDOOODOOOO
oooooobooooooobo:
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@ Layer Properties - places | Labels X
Q | =1 Single Labels = | |E|
= Value |ib'¢ name = | |E|

w Text Sample

Lorem Ipsum
Labels - - -
|Loren‘| Ipsum |2| |1:59510 - | |E|:| | |:|
b
Gl abe Text Buffer
“* Formatting V| Draw text buffer @
= Lo Size | 1.0000 s €
= abt PMask
] . Background |Mi"i”"Ete’5 - | @.
= .
o/ Shadow Color | |'| EL
abe —
/ Callouts
- v | Color buffer's fill
#% Placement
j Rendering Opadity 1 100.0 % = @,
O Pen join style |a Bevel = | @_
Blend mode |Normal v| @
Draw effects
)
L
[ st o || cnl || sedy || veb |

7.00 000000000

gboooobooooboobooooboboooobobooooobooooboOoboOon:
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(2 *basic_map - QGIS 3ebaeb3df1
Project Edit Yiew Layer Settings Plugins Vector Raster Database Mesh Progessing Help

I PERRY H*LALHEPPL RABLIOR &0 K- R-BE#E=-9 M-
iM@eVva AW @irg P @ e oy owy o oey A

Browser ]

QRY®TO
= ¢ Favorites =l
} [ QGIS-Training-Data's
~ [ QGIs-Training-Datats
P[] styles
b (2 basic_map
Uﬂ Spatial Bookmarks
Project Home
[&] Home
e
e GeoPackage
, Spatialite
@ postals
P mssaL

E Vector Tiles
bR XYZ Tiles

@ wcs

7 WFS/ OGC API - Feature |

@ ows

& ArcGisMapServer .

= -
4] 1 [»
Layers @&
@ @ w, ? g~ =

® places

roads

- rivers

B buitdings

. water

[ protected_areas
landuse

th

n
S
Wi
Sl
GEE
el

| QU Type to locate (Ctrl+k) Coordinate 20.4841,-33.8781 % Sclle|1:4225 | v | @ Magnifier| 100% 12| Rotation [0.0° |2 [V Render @ Epsiazzs @ .

oboooobooooooobobooobooboooooobon

§. 0oUOooooooooooooooooDo

9. 0000000 O0O0O0ODODOObOOO2.000000000DO00OO:
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@ Layer Properties - places | Labels X
Q | =1 Single Labels M | |E|
- —
Value |ib< name v | | () |
w Text Sample
-
Lorem Ipsum
{abe| |abels _— —
|Larem Ipsum |2| |142259 |- | |E:§-|'| | I:'
abe -
abe Text Placement
“* Formatting 3
- 888 Buffer
= abt Mask () Cartographic (® Around point () Offset from point
] . Background
= o/ Shadow
./M Callouts
Distance | 2.0000 a5
¢:¢ Placement ene | |v| @
// Rendering | Millimeters MEE"
O Quadrant @
v Geometry generator
1 »
Paoint f MultiPoint -
) w Data defined
) Coordinate X @. Y @. -
[ swe - ok [ cael || ooy || reb |

10. 00 0DbO0oO0oooogoo

gbooooobooobooboboooobooboooonod

3.2.3

Follow Along: 0000000000 OOODOOOODOOOO

gbobooooboooobobobobobooobooboonbobOobobn placesdOonoonoon
obooooboobooooobooooboobooooboboooooboooobooboooooon
gbooogoooboooooboooobobooooboboobooooboboooboboobobooboooboon

gbooooboooon

gboobOo.oboobooboobooobooboooboooboobooboobooooboobooboon
European Union 00 0000000 0D0OO0O0ODOO0OOOCODOOOOODODOOOOODOOOOODOOODOO

78

030 Module: 0O O00OOOOOOO



QGIS Training Manual

gboooobobooooobooooboobooog

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooooooon

QGIsOUfioboobOOoooboOooboooooooobo0ooobOoboOoooOooobooOooooDbOOooobDoOoooooo
oood

l.places0 000 00000000 O0DOO0DDO @000 0000000
2. 0bo0obcobOobooboboboobooobooboon
3. 0b0o0oooboobobooboboobobooon

goboooboooboboooboooboooobooobooooooobo oo boooobooOoooboooo
gboooooboboooboobooboobooooboooooooobo:

@ Layer Properties - places | Labels X
Q | a2 Single Labels - | |E|
= Value |ib€ name M | |E|
w Text Sample
-
Lorem Ipsum
{abg| Labels — — &
|Larem Ipsum |2| |1:42259 |~ | |ﬁ:3,|'| | |:|
abc o
abe Text Placement
£ Formatting =
- sbe Byffer
= abe hask () Cartographic | Around point (8 Offset from point
] . Background
u o Shadow
e Callouts = | | p—
4 Quadrant | @el | @Bd || @l |
@+ Placerment —
J( Rendering |1”l”l|
) | @e | @bal || @b |
Offset X,¥ | 0.0000 |2| | 0.0000 2] €
|Mi||in1eters = | @,
Rotation |0.00° =
v Geometry generator
4 »
iy Point / MultiPoint =
L w Data defined 4
— | style - | oK | | cancel || Apply I Help [

4. 00000000 O0DOOO0ODOOO0ODOO OOOO0O0ODOODOOOODOOOOOODOOODOOO
oon
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@ Layer Preperties - places | Symboelogy X
Q E Single symbal hd |
E - Marker |¥|
Simple marker —
‘ Symbology
abc
abs Uit | Milimeters - |
Opacity 11 100.0 % =
Color | |:|
E Sze | p.00000 2] €
= Rotation |0.00 ° s €
| L Favorites a |~ | af
& ° O O O O ¥
dot black dot white dot blue dot green dot red effect drop
shadow
5] ® ®
shield disability tope hospital  topo pop capital
) |_| = Save Symbal . | | Advanced - |
L B Layer Rendering
[ ) o [ o [ 2oy ][ e ]

s.0b0bo0booooboobooboobooooboon:
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) *basic_map - QGIS 3efaeb5df1
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

DeBARE® DL, RPP AL RLIOR & -H-6-G-EERX#E=-0 0~

APV A w @ -4 = im e g g oggsg A ]
Browser
QRTY®O
= ' Favorites El
» 5 QGIS-Training-Datat
~ 5 QGIS-Training-Data\s
b [ styles
v & basic_map

UI| Spatial Bookmarks
Project Home

[¢é] Home

[

@ GeoPackage

, Spatialite

@ postcls

P mssoL

v r v vroro

B Vector Tiles
bR XYZ Tiles

& wes

(7 WFS / OGC AP - Feature,

) oWs

()] ArcGisMapServer —

Py | L=
4] I [»

Layers (=] Es)
« @l ® T &~ »

RS SEN SIS

| Q Type tolocate (cirlk) Coordnate| 20.4857,33.9804 | Scale| 142256 |~ | (@ Magnifier| 100% 2| Rotaton [0.0° 2| Virender @ Epsciazzs @

goboooboobooboooboooooboooooboooobooooboooooobooooboooobooogoon
uboooobooboooooboooobooboooobOooooooboooobooboooooon

gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD@DDDDDDDDDDDDDDDD

gboooood

3.24 TryYourself OO0 O00OO0O0OO0O

- J0O00O0O0C0O0OOODOODOODODOOOOOOOOOODOODOODODODO 2.000000
goooog

o

obooooboooooooooobboooboob 2mboOoOoooOooooOobOOoOoo0ooooobooon
ooobOoooooboooooooooooboOooobbooooon
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(] *basic_map - QGIS 3ebaeb5df1
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

DeBARE® DL, RPP AL RLIOR & -H-6-G-EERX#E=-0 0~
RQVAMB 1/ ~ @ im e g a g R :

Browser
OREY®™O

= ' Favorites El
» 5 QGIS-Training-Datat
~ 5 QGIS-Training-Data\s
b [ styles
v & basic_map
+ 1" Spatial Bookmarks
3 Project Home
v [a] Home
P[0 CA
+ & GeoPackage
v/ Spatialite
@ postcls
P mssaL

B Vector Tiles
bR XYZ Tiles

& wes

(7 WFS / OGC AP - Feature,

) oWs

- o
2"@ .
- i @;;‘Q\/, ) _
2 ArcGisMapServer = A

o L i Park Reception Sﬁap

Layers (=] Es)

« B ST &-E » ’

TR

= -
. water f @
. protected_areas

landuse L A

ik

RS SEN SIS

| Q Type tolocate (cirlk) Coordnate| 20.5535,34.0117 |9 Scale|1:42253 |~ | (@ Magnifier| 100% 2| Rotaton [0.0° 2| Virender @ Epsciazzs @

- 000000 1:100000 0000000000000 00O00O0OOOOOOOOOOOOOOOO
gbooooobooooobobooooboooboobooboooooDo

oo

gboooooobooobobooooobooooobooon
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@ *basic_map - QGIS 3ebaeb5df1 — O X
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help
DeARRE e, APRPFRARKIOR Ao -H-8-H-BEEHES-0 0~
a@GVo AW @B a4 eoRE REEWmR 2 i
Browser Layer Styling
DREYT®TO (2 s -]
~ 1 Favorites E -| @ Single Labels - |[%]
» 5 QGIS-Training-Datale f—
~ 75 Q6I5-Training-Data\s value | abe name [-]e]

b [ styles
3 Q basic_map
1" Spatial Bookmarks
[ Project Home
[¢é] Home
[
@ GeoPackage
, SpatiaLite
@ postcls
B mssal
5 pe2
B WMSWMTS
B Vector Tiles
55 XYZ Tiles
& wes
(7 WFS / OGC API - Feature
) oWs

()] ArcGisMapServer

Al »

Layers (=] Es)
|i‘m is? YRS T
® places

roads

rivers
B buitdings
. water
. protected_areas
landuse

v r v vroro

-

s 21
e v
Sy
‘r,,\? v

jxg.auﬁeljag!ﬁwer
= )
-

| & Type to locate (ctrl+k)

Coordinate| 20.5346,34.0182 | Scale|1:100000 |~ | (@ Magnifier | 100%

[ (= = @0 7

=
Spacing Jetter | 0,0000 DK =8
wrdooon 2 &

Enable kerning

Text orientation ‘Hunzwﬁa\—" @

Blend mode ‘Normal—" (=8

|| Apply label text substitutes

Multiple lines
Wrap on character |7‘ @
Wrap lines to I@E\ [E8

[Maimm ineengtn =

T — =t
R e rm— = |

|| Formatted numbers 4=,

Decimal places | 3 4| Y

D Show plus sign

(o][e] Viwveupdste | pery |

2| Rotaton [0.0° 2| Virender @ Epsciazzs @

gboooobooooooboo

- JO0O00OooOonOiwen0on

- J000D00O0COO0D00 1.5mm0O0O0

0000000 3.0 mO00

- Jboobobbobobbobbob obbobobooboobon:
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Layer Styling 2
. places B |
-| =1 Single Labels = | |E|
Value |H|J'c name - | |E|
fabc ] —
s abe s ‘ abe abe 9 ar b|

iy Formatting

Type case |Nu change = | @.

Spacing letter | 0.0000 s €

word | 0.0000 s €

¥ | Enable kerning

Text orientation |Hurimn13l - | @.

Blend mode |Nurmal - | @.

Apply label text substitutes

Multiple lines
Wrap on character | | @.
Wrap lines to | Mo automatic wrapping |: | @.
| Maximum line length = |
Line height | 1.00 line BEE!
Alignment | Follow Label Placement = | E.

Formatted numbers @,

Decimal places | 3 | = L

Show plus sign

|E| |E| ¥ | Live update | Apply |

- J00000DOCOCOOOOOOOODOOOOOOODOOODOOODbOOObOOODbOObOOODO
obOooooooooooooooooboobobobooboobooooooooooooooon
gbooooobooboobobooooboboooog
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3.25 Follow Along: OO O OO00OO0OO0O0O

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
goooooooooooo0oooooOooooOooooOoOoDo?DOb000DOOOO0ODOOOODOOO
obooooobooooooo:

@ *basic_map - QGIS 3eaetSdf1 - m] X
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Processing Help

DoBERR® N, RPPrQ i BLUOR I - H-8-K-EEHZ=-0 W~

RQVL®B 1/ - 8 ‘e qe g Rs & |
Browser (=]ES]

DR2TTO

= ' Favorites =l

3 E QGIS-Training-Data's

~ [5 QGIS-Training-Datats
b [ styles
3 Q basic_map

UI| Spatial Bookmarks

Project Home

[¢] Home

[ ca

0 GeoPackage

’ Spatialite

@ postcls

P mssoL

DB2

@ WMS/WMTS

ﬁ Vector Tiles

v v ow

R
=
*

) WFS / DGC API - Feature |

) OWs

@ ArcGisMapServer —
P

) — -0
Layers
o [ ® T &~-& »

[ESIESESIENICSI S|

| @ Type tolocate (ctri+g [2| (V|Render @ epsgiazzs @

roadsU0000000D000O00O0OO0OO0O00O0OO0O00OOO0O0ODODOO0OODO
l.placesO0000O00O00O0O0O0O0OOO0DOOOOODOOOO
2. places 0000000000 reads 00000000 @00 00 00000 OOODOO
3. 000000000 10000000D00000DO0O0O0O0ODOOOODO
4. Swellendam OO0 OO O0O00OOO

5. 000000 o0oooooooooobooooDoon
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@ Layer Preperties - roads | Labels X
Q | =1 Single Labels = | |¢' |
a —
Value |ib'¢ name = | | £ |
w Text Sample
a
Lorem Ipsum
Labels _— S 4
|Loren‘| Ipsum |h| |1:8860 - | |@;|‘| | |'|
@b abe Text Placement
2% Formatting =
— 888 Buffer
= abt) Mack ' Parallel Curved |
] . Background
=]
o/ Shadow
./M Callouts
Allowed positions Below line
¢:¢ Placement Pe @'
j Rendering Line orientation dependent position
) Distance |0.0000 2] €
Millimeters v ¥
Repeat Mo repeat |:| E.
| Paints ~| &
Overrun feature |Nc overrun |:| E.
|Millimeher5 v |
v Geometry generator
a7
7 =
2| st - ok || cancel || Apply || Hep |

gobboooboooboboooboooboboobboobbooboooboooboooobo
gbobooobooooobooboooobobobobob ocoooboooboboboboboo

ooo

oboooooboooooboobooog:
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@ *basic_map - QGIS 3ebaeb5df1 — O X
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

NEBREY QLA HPRPr QL RBRLIOR & -H-8-R-BEEHE=-9 0~

a@GVo AW @B a4 N eoRE REEWmR 2 i

Browser
RrYmo
= ' Favorites
» 5 QGIS-Training-Datale
~ 5 QGIS-Training-Data\s
b [ styles
3 Q basic_map
v+ [I" Spatial Bookmarks
+ [® Project Home
v [a] Home
v [ CA
+ & GeoPackage
v/ Spatialite
@ postcls
B mssal
5 pe2
B WMSWMTS
B Vector Tiles
bR XYZ Tiles
& wes
(7 WFS / OGC API - Feature
) oWs
()] ArcGisMapServer
A

|A

»

Layers (=] Es)

o [ ® T &~ »

® places I
roads
rivers

I buildings

. water

. protected_areas
landuse

el sl el

| & Type to locate (ctrl+k) Coordinate | 20.46259,-34.02814 | N Scale| 1:3860 |+ | [ Magnifir 100% 2| Rotaton [0.0° 2| Virender @ Epsciazzs @

gbooooboooboobobooooboooooboobooooboboooobon:

6. JO0O0O00ODCOOOOOOODODODODOOOOODODODOODOOOODOODOOOOOOO
ogbooooooooboobobooooooboboo
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@ Layer Preperties - roads | Labels X
1 .
= | =1 Single Labels - | |¢' |
a8 —
Value |ib< name = | | £ |
w Text Sample
a
Lorem Ipsum
{abe| Labels _— S !
|Loren‘| Ipsum |b| |1:8860 - | |E:;|'| | |'|
23 abe Text Rendering
N p |0 | - ||~
o] Formatting
866 Buffer Pixel size-based visibility {labels in map units) @,
= abe
Mask | Minimum 3 px |: | ¥
] . Background
=l ) Shadow [ Masdmum 10000 px ;] €
./M Callouts
. -
‘:¢ Placement Label zindex | 0.00 |v| @
/ Rendering Show all labels for this layer (induding colliding labels)
) Data defined
Show label @ I Always show E.
Show upside-down |abels
(®) never [ whenrotation defined (| always
w Feature options
Label every part of multi-part features E,
V| Merge connected lines to avoid duplicate labels
Limit number of features to be labeled to
2000 2]
- Suppress labeling of features smaller than
[ 5.00 mm a |3
L4 |-
[ s - o [ com [ ooy [ 1

7.o0k00000000

gbl1obobobobobobooobooboboobooooooooooboooooooooooon

ooo

. b obboUubobooboooooboooboooboobooooos.eomibDoonDOoOd
gbooooobooooooboooooboan

ob0obooooboobooobooobooobooooooboooooooooboobobooobooon
gboooooboooboob ooboooo obooboboooooboooog

9. 000 00D00O0ODO0OO00O0O00DOOO0O0O0OOOoDOOOODO

oboooooo:
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@ *basic_map - QGIS 3ebaeb5df1 — O X
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

DEBRRY (O 2L,RPRP g LrRBUENOR & c-H-6-G-BEE#Zs-0 0~

R@Vo LW B sy - =4S R @
Browser 0 T kY

2T

O2&T () d‘e'?g
N )

iy

= ¢ Favorites
» 5 QGIS-Training-Datale
~ 5 QGIS-Training-Data\s
b [ styles
3 Q basic_map
v+ [I" Spatial Bookmarks
+ [® Project Home
v [a] Home
v [ CA
+ & GeoPackage
v/ Spatialite
@ postcls
B mssal
5 pe2
B WMSWMTS
B Vector Tiles
bR XYZ Tiles
& wes
(7 WFS / OGC API - Feature
) oWs
()] ArcGisMapServer
A L - ~

Al »
Layers BE .
o [ ® T &~ »
® places

roads

rivers
I buildings
% water

D protected_areas
landuse

el sl el

"l?-fs"ifm %‘ 55
s St ;\-‘%&'}'\ LS

e ) !
2| Rotaton [0.0° 2| Virender @ Epsciazzs @

Q, Type to locate (Ctrl+K) |

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gboooobdobooooobooooboboooobobooooobooooboobooobooobaoon
gboooobooooooobooooboobooboobooobooono

3.2.6 Follow Along: 0000000000

l.roads 000000000 ODOOOOOO

2. places000000O0O00O0ODOOOODODOO

3. EIDDD placesO00000O00O0OOOO

O00o0O0O 0000 00Db0O000oDbo0ooDbboO00n placesO OO0 ODO0O0OO0ODOODOOOO
gboobOobooooboboooobooboooobooooobooboon

4. places000 0000 ODOOO0 OOOODOODOO

5. 0000000 o0oooooooDoon DI]DDDEII]I:I‘EI gobooooooooboo.ooao
oboooooboooboooon
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(=) Expression String Builder X

Expression Function Editor
|:||:”:”E| [ Q, search... H Show Help

| symbol_color

15 VR N B T A N

Expected format: bool [1=True|0=False]
Feature [c National Park Reception &Shop| = ] |E| !E

Preview:

T T YT Y T T T YT YTETTTYTYTYTYTETYTTYTT

6. 0000000 DOC0O0ODO placel000DOOODOD O0ODDOOODOOODOODODOOOO
U0o0b0O00000 place 00000000 ODOOODOOODOOOOODOOODOOOO
=00000 townOOOO0OOOO0OOO0ODOO

0o0o0o0oobOo0O0oo0oobOob0oon "place” = "town' OOOOOO0OOO0OO0OOODOOO

7.0K0 2000000000
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(=) Expression String Builder X
| Expression | Function Editar |

@lE“:”E”_Q@ | Q search... ‘| Show Values | group field

"place” =| ‘town' symbaol_color “| | Double-click to add field name to expression
string.
3 Right-Click on field name to open context
» menu sample value loading options.
3
N Motes
4 Loading field values from WFS layers isn't
4 supported, before the layer is actually
- inserted, ie. when building queries.
abe fyll_id
abc gsm_id
abe osm_type : Values | Q, search... ‘
abe is_in : l All Unique ] l 10 Samples ]
abc name hamict
ml
¢ place locality
abe sagns_id suburb
abc wikidata town
abc wikipedia
3
1SN N W N T 0 e
Expected format: bool [1=True|0=False] 3
g 3
Feature |cNationaI Park Reception &Shop| - ] | I | ’ »
Preview: 0 4 b
| oc || caed || reb |

place 000000 town OO OOD0OOO0OODOOOOOOOOOOOOOOOOOOOOOOODOODOO
ooooooo

) *basic_map - QGIS 3efaeb5df1 - [m] X
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

DEERRE OQPPLPHEPRP " AL RBEIMNOR G- K-8 -H-BEH#Zs-9 M-

ROV A% B A0 sr-Z 0 <0 B imeg e qgegeg & il
Browser @®E | .
RrYmo

= ' Favorites El

» 5 QGIS-Training-Datat

~ 5 QGIS-Training-Data\s
b [ styles
v & basic_map

1" Spatial Bookmarks

Project Home

[é] Home

[ ca

@ GeoPackage

# Spatialite

@ postcls

P mssaL

5 pe2

@ WMSWMTS

B Vector Tiles

b EEE XYZ Tiles
& wes
(7 WFS / OGC AP - Feature,
) oWs
& ArcGisMapServer =
pes N

4] I [»

e

v r v vroro

rs (=] Es)
o [ ® T &~ » €

]

<.
i3
i3

roads
— rivers
B buitdings
. water
. protected_areas
landuse
| Q Type tolocate (cirlk) Coordinate| 20.5470,34.0360 |9 Scale|1:35428 |~ | (@ Magnifier| 100% 2| Rotaton [0.0° 2| Virender @ Epsciazzs @
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3.2.7 TryYourself 0000000 O0D0OOOOO

ub: OobooooboboooooboooobooooboobooooboOoboooooboooooon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobooboboobooboobooboobobbooboo

1. place00000O0O0O0OO

». ¥ DooooooooooooOooOOOO0O

3.taDDDDDDDDDDDDDDDDDD

4. 00000000D00:

(2} Add Field *
Name FONT _SIZE

Comment

Type Decimal number (real) -

Provider type double
Length 3

Ll

qip

Precdision 1

K Cancel

5. 00000000D0000D00O00DODO place 00000000 ODOOODOOODOOOO

gooooao

go

1. 000000000 FONT_SIZEOUODOOODOOOOOOOODOOO0OO0OO00O000 (towns)d 1600

0 (suburbs) 0 14 00O O (localities) 0 12 00 0O (hamlets) 0 10 D0 00O OO OO

2. 0000000000000 O0O0DDbOOoOODObOOOoOoDOOO

3. placesO0000 OOOO DI:II]DI:IDDDDDDDI:II:II:IDDDI]I:II]D{EI oobooooood

gbobobobooboobobbobod O FoNT_SIZEODOOOOU
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G basic_map - QGIS 3e6ae63df1

() Layer Properties - places | Labels

Information

Source

Diagrams
Fields

Attributes Form

ions
Display
Rendering
Variables

tadata
Dependencies
Legend

&8 oois server

Q. Type to locate (Ctrl+K)

| Toggles the editing st Coordinate | 20.4195,-34.0283 W8 Scale 1:35423 |~ | @ Magnifier | 100%

| —
/ W‘ \//
'\V/
\

|2] Rotation (0.0

|2 ¥/Render @ s

gbobooobooboooooboboooooboboooonog

- [m] x
X
=1 Single Labels - |\§| =~ M-
o | abc name ~|[e]p
v Text Sample
Lorem Ipsum
|Lorem Tpsum |E‘ [n3s23 [~ | (5[]
abe Text Text g
% Formatting | Font | Arial
abe Buffer
655 Mask Style | Regular .
W Background & (sl & -
.;;f i:\al‘:.::‘; Sze | 13.0000 -
40 Placement | Points .
_/ Rendering colr Description... agsrivier
Store Data in the Project
Opacity Jfwoow  |3||  Atribute Field AN
d d g fullid  (string)
|| % Favorites @ 7| Eepression osm_id  (string)
Variable »| osmtype (string)
Edit... is_in  (string)
Paste name  (string)
Assistant... place  (string)
sagns_id  (string)
wikidata (string])
wikipedia (string)
| save Settings... .
Stle | || canced || apply || Hep [

G432 @

3.2. Lesson: 0 00O
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) *basic_map - QGIS 3efaeb5df1
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Progessing Help

DeARE® DL, RPP AL RLIOR A& -H-6-G-EEX#E=-0 0~

sev.ie @ A 5 R- B ‘mq qe qguy e B
Browser -
i gh: ]

= ' Favorites El

» 5 QGIS-Training-Datat
~ 5 QGIS-Training-Data\s
b [ styles

v & basic_map
UI| Spatial Bookmarks
Project Home
[¢é] Home
[ ca
@ GeoPackage
, Spatialite
@ postcls
P mssaL

v r v vroro

B Vector Tiles
bR XYZ Tiles

& wes

(7 WFS / OGC AP - Feature,

) oWs

()] ArcGisMapServer —
- -
[l

Layers (=] Es)
« @l ® T &~ »
@ places
roads
M ~ rivers
B buitdings
. water
. protected_areas
landuse

| Q Type tolocate (cirlk) | Coordnate| 20.5439,34.0554 |9 Scale|1:35428 |~ | (@ Magnifier| 100% 2| Rotaton [0.0° 2| Virender @ Epsciazzs @

3.2.8 obooobobobobbob

gboooooooooboboooobooobooobooooboooobooboobboooboobboobboooboooon
gbooboobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
obobob Xxyoboooooooooooooboooooooooooomoooo obooboo
gboboooooobobooobobobooboobooooboboboobooboooon

ke A x-Sk
(ddobbooddoobboooobobO b0 bOD oD ooO b oooOooobooOooO)

ooobobooooobooooooooooobobooooboooo
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3.2.9 In Conclusion
00000000000000000000000000000000000000000000000
0000000000000 0D0D0D0D0D00OOoOooOoQ!

3.2.10 What's Next?

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooooboooooboboooobobooob?2bb00ob0OobDOobOOODOn!

3.3 Lesson: [

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
oboooobooobooboboboooboobooooobobooobooboooooboboooboOobooon
ooooooo

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooo

gooboboooooo boooooboobooooobooooobooooboboOoo
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3.3.1 Follow Along: 0O O OO0O0OO0O0OO

1. landuse D000 OO00ODOOOO0O0 ODOOOOODOOOO

2. 00000000000000O0

3. 0000 oooooooooooooooooboo boboooboOoooobo obobooooon

Layer Properties - landuse | Symbology

= Categorized -]

%) information Value | '||E|
A3 source Symbol |l 1[+|
Q’ symbology Color ramp | Random colors H
symbol = value Legend
€3 Labels
(abc VRS
o .
d Diagrams
N# 3D View
E Fields
Attributes
Form
Joins
L Auxili
A —
| Classify | |5 | = DeleteAll |Advanced -|
@ Actions » Layer Ren;ﬂl;
@ Display _| @Help | style - | /Apply || ®cancel || JoK |

4. 00000000 00 landuse0 0 OOOOO0O O Random colors 100000

5. 00 00b00oOoboooboobOobooon
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{ ' Information

‘:{g- Source

.’ symbology

€X Labels

BB Masks

Diagrams

g 3D View

B Fietas

Attribute
Form

Joins

& Auxiliary
& Storage

@ Actions
. Display

= Categorized

Layer Properties - landuse | Symbology

Value |abe landuse |v || €]
symbol |l 1y
Color ramp | Random colors H
symbol = value Legend

|| cemetery cemetery

|| conservation conservation

[ | farmland farmland

|| forest forest

| grass grass
vl industrial industrial

|| orchard orchard

] reservoir reservoir

[ | residential residential

|| village_green village green

= vineyard vineyard

| all other values

» Layer Rendering
_| @Help | style -

6.okKOOOODoOOooOoo

gboooooboooooogon:

| Classify | |£| |E|  Delete All |

\Advanced - |

| «/Apply || % cCancel

| Jok |

7. 000 0000 landused 0 00OO0OO0O0O0OO0OOO0OCODOOODOOOOODOOOOOODOOO

goooo:

3.3. Lesson: 0 [
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Layers (&) (%]
o Im :i.'.T E.J"ﬂ_:tll
b v o places -
v| "] buildings
v — roads
water |
v rivers
* V! 7 landuse
v . cemetery
. conservation

B farmland

. Forest

I grass
B industrial

B orchard

. reservoir
B residential

I village green
"] vineyard

e e e e e L L

gbobobooboobooboooooooooboobooboboboobooboooooboooooooon
goo

. bbooooobooooobooob oboooboob oooobooobooobooooobooooog
gboooboobooboobdobooboobooooboooooooDo:
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Symbol Selector

gboboooooboobooobooboooon

B simple Fill
Unit | Millimeters - |
Opacity ~1/100,0 % |:_|
Color | H
| @ Favorites a~|
B Z/ AN
gradient gray 3 fill hashed black/  hashed black,
plasma
|| B |save Symbol... | Advanced - |
| @Help | | % Cancel |l «/ OK l

99
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Layer Properties - landuse | Symbology

| = Categorized
%) information * Vvalue o< landuse -] |£|
‘;-t“- Source symbol || '|;|
Color ramp | Random colors H
Q’ symbology =
symbol = value Legend
€ Labels v [ cemetery cemetery
v/ [ conservation  conservation
(abc VEHS v/ [l farmland farmland
- v/ [l forest forest
, Diagrams v/ [ grass grass
il | industrial industrial
ﬁ 3D View v/ [l orchard orchard
v/ [ reservoir reservoir
E Fields v/ [l residential residential
Attributes v/ [l v!llage_green v?llage_green
a— v/ [T vineyard vineyard

Joins

all other values

<
|

-~ Auxiliary
= Storage

G" Actions

| Classify | |E| |E| ' Delete All | |Advanced - |
» Layer Rendering

[ @nelp || syle -

- Display

| JApply || %cancel || JoK |

O0000000Olanduse 00000000 OOO0DOOONULLODOOODOOODOOOOOODOO
obooooboooboobooooboooNLLODOO0O000oobOo0oo0ooobooooboooobooooaon
gbooooo A NULLOO0O0ODO0O00ooobobobooboobooooboboo

gbooooobooobooooobooooboobooobooboobobooobooboooobobooonoo

3.3.2 Try Yourself OO OO0

Ub0b0ob0o00Odl buildingsO0OOO0OO0O0OO0OO0O0O buildingODOOOOOD0OOOOOO0OO0OO
Spectral DO O O0O0OOO0OOOOO

gb: Ooboooobobooooboobooobooboooon
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3.33 Follow Along: 0 00O

goob40000000000000O00O0O0DO0ODOOOO

obobooooooooooooboooobooobooonoooooooboooooooboooboooon
gboooobooobooboobooooboboobooboobooooobooooooboooo

- JO00O0O0OCOODOODOOOODOODOOOOODOObOOOn

- JO00000DO0ODOOOOOODOOODOOOOO0ObOOO0OOOOOOOOOO0OOODbOOObOObO
ooooooooo

0000000 OODOOOOODOOOODOODOOOOODOOOOODOOOOOmObOnOn
obooooobooooooobooog

oboboooooooooooboooobooooboooooboobooobooboobbOoDoobooOoo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooobooboooooboboooooboboocooboobooon

 J0O00D00O0DOO0DO0ODOODDLOODbOObLOODbLOODOn
- JO0O0O0OO0O0ODOODOOOOODOOOODOOOOOOODOObOOOOOn
 J0O0O0bO0O0bOOo0bOo0obobbobboobboobooboobon

o0ooooooooooooooooooooooooooobobo0ooooooooo/ooooooog
ubomooooboobooooboboooooboobooboobooooobooooooon

 J0O00booboobuoobobogboobobboboobooboboobooboboan

- JO000O0O0O0O0OOOOOODOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
gooooao

 J0O00O0OO0O0DLO0DOO0ODbOODDbOODOODLOODbLOO

gooboooobooooooooooobooObObOobOoOoOoOooooooooODObOOoooOoOoooooOOoOoog
uboooobobooobooboooobol1oboooooboboooobooboooooboooooon
gboboooooooobooboooobobo

- JO0000O0O00OCOODOOOOODOOOODOOOOODOOOOODOODOOOOODOODbOOODOO

 JO00D00OO0O0OOOOOODOOODOOOOOOOOOOO0OOOO0OOO0OOO0bOOO0bO0OO00OOn
goooooo

- JO0D0O0O0OCOO0ODOODOOOODOODOOOOODOODbOOOn

ob00ooo0ooOobO0o0obO00b000D landused000000000O0O00OO0O0OO landuseOOOOOO
gogbobbobobooboobooboobobbobooboobooboobo

gbooooboboooooboboooboobobobooboobooooboboooboobon:

. 000000000 0b0o0o0ooobobn
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2. 00000000000 O0O0DOO0DbOOO0ODOO ...O0DbODOOoObOObOOo0oo
3.00000000...0000 land usagedOOO0OO0 OKOOOOODO
oooooooboooooooboooooboboboooooboo

4. 0000 000000DO0O0OO0O0O0OO0..0000000000O0ratioc000O0O0O0OOOOO
obooooooboobooobobooooobooogoobooo

5. 0000boo0oo0oooooooooDn

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooooooo

. landuse 00000000000 00000
2. ¢ DOODD QOOOOOOOOOOOOOOOOO0O0

&t@DWDWDDDDDDDDDAMADDDDDDDDDDDDDDDDDD

Add Field )

Name AREA
Comment

Type Decimal number {double) -

Provider type FLOAT
¥ cancel «/ OK

4. 0k0000000ODO

ooboooboooboooob@uoobooobos;obboooboooboooboobooooboooon
oooooooobooooboooobbooobooobooooboooo0ooboooooOoD NULL
gooooao

oboooobooooboobooooboobooooooboon
I.DDDDDDDDDDDDDDDDDD

ubooooooboooobooboo
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Q landuse — Field Calculator

Only update 0 selected features

v| Create a new field
Create virtual field
Output field name

Cutput field type
Qutput field length | 0

Binary object (BLOB)

Predisian

Expression Function Editor

s | | S

Feature -

Preview:

T T T ¥ F ¥ ¥ F ¥ ¥ ¥ F ¥ F ¥ F ¥ X TEYT

Update existing field

L Se.. Show Help

Ll

row_number
Aggregates
Arrays

Color
Conditionals
Conversions
Date and Time
Fields and Yalues
Files and Paths
Fuzzy Matching
General
Geometry

Map Layers
Maps

Math

Operators
Rasters

Record and Attribu...
String

Lser expressions
Vanables

OK

X

Cancel Help

2. iIZIDDDD[II:II:II:IDDDD gogbooooon

3.0000000000000000000O0 AREADOOOD

Field Calculator .

Create a new Field

V| Update existing field

1.2 AREA

4.0 000000000 00000 00000000000 $area000OOO0O

5. 000b000b0oboboboobobooooboboboonog

3.3. Lesson: O [
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landuse — Field Calculator B

Create a new Field v Update existing Field

1.2 AREA -

Expression | Function Editor

8 &L Q. search... function $area
sarea > B . “ | Returns the area of the current feature. The
» Date and Time ) -
» |Fields and values area calculated .b\_.f t.hls f.unc.hon relspects both
» Files and Paths the current project's ellipsoid setting and area
» Fuzzy Matching unit settings. For example, if an ellipsoid has
» General been set for the project then the calculated
¥ Geometry area will be ellipsoidal, and if no ellipsoid is
anale at_vertex set then the calculated area will be
planimetric.
area
azimuth Syntax
boundary !
N — bounds $area
=+ -/ I C)) [\ bounds_height
bounds_width Examples
Feature |1 - B buffer
-
Preview: 1312821.1395745648 buffer_by_m - $area - 42

@Help % cancel

&,
(=]
-~

6.okooooooono

7. 0000000 AREAUDDOOOO0ODOO0OO0OO0O0OO0O00O00O0000000O000Db0000A0
gboooooobooboobobooooobobooobooboobooboOoboon

ugb: DobOoboobooboobooobooboboboboboboboboboboobobooobooon
gbooooooooboo

S.BDDDDDDDDDDDDD #DDDDDDDDDDDDDDDDD
6. 0000D00OOOODO
gbooogoooboooogoboboooo oo ooboboooobobobooobogoboo
1. landuse 00000 ODOOOOOODO ODOOOOOOCODOOODOOOOOOO
2. 0000000000000 0O00DODOO0O0ODObOOOOOOOODbOn
3. 00 AREA00DOOO0ODO

4. 000000 OO0O0OO0CO0OOOOODOOOCObO..0000000000
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(&) Layer Properties - landuse | Symbology

Q

" Symbology

Labels
Masks
Diagrams
Fields
Attributes Form
Joins

iliary Storage
Actions
Display
Rendering
Temporal

Variables

1 Metadata

-

X
= Graduated -
Value |12 apea - | |E|
oot | -

Legend format |%1 - %52

||Precision4 |3| | Trim

Color ramp |

I

[ Cames || et Color Ramp
Random Color Ramp
I Blues
I Greens
Ml Greys
. Magma
I | Rdcy
I Reds
I ISpectraI
B viidis

All Color Ramps

Symbol ™ V|

Edit Color Ramp...

Save Color Ramp..,

Create Mew Color Ramp...

Mode | £  EquarcounT yguammey——

| Classfy ||db|[=]|| Deletear |
¥ Link class boundaries
b Layer Rendering

| stle -

Cosses s 2]

| Advanced '|

o[ o J[_meey [ _ree |

5. 000000 00b0000bOboobooboobO0omokbObOOoboooboooboOooooooaon

goo
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(2 Select Color Ramp >

Coior 1 | (N ~| color 2 | (RN || Type | Continuous v

i i
w Gradient Stop -
Relative position | 0.0 % Delete Stop
5 " .
m|® g + B N o :
Standard colors | . g 100% |-

100% |-

255 -

L ~| | Opadty S - -

i | = HTML notation | =0000fF

Current

w Plot

Information Ok Cancel Help

gboooobooobooboo/bobooboooz200000000

6. ODOOOODOOO

gboooooboboooooobooobo
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(2 Select Color Ramp >

Color 1 | |~ color 2 | (N |~ Type | Contiuous -

w Gradient Stop E
Relative position [0.0% |~ || Delete Stop
o | |~ Ov IRV o 5|
| Standard colors ~d| Os M EETE
B oy e— e 2

| O T (2 2
. O = I EENNE

-~ | Opadty ¥ | 1w00% |2

|E"E| HTML notation | #b2dfaa v |

Curen NeEEEENRENN
Y ]

Information Ok ] | Cancel | | Help

7.o0k00000000

. boooooooooboooooobo.0oobobooobbooooboooobooobooooboboo
gboboobooobooboooboobo oo oboobooooboobooobooooboobooooaon
oo oooobooboooooboooon

9. 0000000 HiHDDDD(Q““mﬂe)DDDDDD
10. 00 000000000

oboooooboooooboooooon:

3.3. Lesson: 0 [ 107



QGIS Training Manual

() Layer Properties - landuse | Symbalogy .
Q = Graduated -
- |1.2 AREA -1 |E|
Symibol | |:|

& symbology Legend format | %1 - %2 | |Predsiona |2 v Trim

Color ramp | B

abg —
| Classes | Histogram
Sbe Symbol ™ Values Legend
W 131.30 - 10512.65 131 - 10513
v . 10512.65 - 35728.06 10513 - 35728
= W . 35728.06 - 132271.73 35728 - 132272
= v . 132271.73 - 362220.57 132272 - 362221
- v . 362220.57 - 112894046.06 362221 - 112894046
-]
Mode | HZHEquaI Count (Quantle) ~ | Classes | 5 $|
| Classify | |¥| |;| | Delete All | | Advanced '|
V| Link class boundaries
(>

p Layer Rendering

— | style - oK I | cancel || Apply I Help [

gboooobooooooobo

11.okOOooOooooao:

Bontebok &Shop}
.
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3.34 Try Yourself OO OO OO0

0000000000 DOOODOOOODOOODOOOOODOn

od

00000000000 D000D000DbOO00D00d Classes=6 0 Mode = Natural Breaks (Jenks) 0 0 0 0O O
doo0dooDOo0oooooooooooDoooooaoon

“BontcbokNatinal Park Recepton|a{Shoos

3.35 Follow Along: OO0 OO0 OO0 OO
0000000000000000000000000000000000000 1000000000
000000000000000000000000000

O000DO0O0O0O0SwellendamOOO0O000O000O00DOO0O0O0ODOOOOOODODOOOOOOO
0000000000000 landuseO0O00OO0O0O0O0OO0OO0OOO
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1. landuse 0000 O0O0OO0OO0O0OO0O OO0ODOOOOCOOO
2. 000000OO0O0b0OobOOooO
3.0000oooooooooooooooboobooo

QGISO0OO0ObOObOOobooboobooooobooobooooooOoboooboooboOoboobooOoon
oboooooboooooobobooobobooobooono

(2 Layer Properties - landuse | Symbelo X
y p o gy
Q E Rule-based -
q Infermation = \Label Rule Min, scale Ma,
v 131 - 101824 "AREA" > = 131289349 AND "AREA" <= 101924.495748
%:\\ Tz v 101924 - 309418 "AREA" » 101924.489748 AND "AREA" <= 308417.846808
: v . 300418 - 839955 "AREA" = 309417.846808 AND "AREA" <= 839954.777508
¥ Symbology v . 839955 - 1578789 "AREA" = 839954.777508 AND "AREA" <= 1578788.863263
v . 1578789 - 34452227 "AREA" » 1578788.863263 AND "AREA" <= 34452226.958486
€ Labels v . 34452227 - 112894046 "AREA" » 34452276.958486 AMD "AREA" <= 112894046.060455
EEB Masks
g Diagrams q »
E Fields o Z||Z Symbol Levels...
: Refine Selected Rules =
E Attributes Form

p Layer Rendering

Joins Style - OK Cancel Apply Help

4 0000000000000D0000D0O000O0000

5. =0000000000 gQQQpUpUOUO00000000000000000
000000000000000000000

1. EI'T'JDDDDDDDDDDDDDDDDD

2. Editrule 0000000000

3. 0000 Swellendam city DO OO0

4 0000 000000000000 € 0000000000 000000000000

5. 00 "name" = 'Swellendam' OO OOOOOOO
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Expression String Builder

‘ Expression | Function Editor

|j||E| |;”;‘ | @ search...

group field r
= 'Swellendam’ ki -
et endan ’ Condll:lc!nals Double-click to add field name to expression string.
» Conversions . .
» Custom ngh_t—C\lck on field name to open context menu sample value
} Date and Time loading options.
~ Fields and Values Notes
NULL =
123 ogc_Ffid
=e full_id Values | C Search... |
abc osm_id
e psm_type | All Unique [ 10 Samples |
=c landuse Fynbos Heights E
Gaikou Lodge
e type Koloniesbos
B B B BPRR [T [ (BT T abe wikipedia Koornland
|i”l”;”i”;”i"LHL”L”\_“'l asc boundary Marloth Nature Reserve
— ic i Railton
abc js_in
Feature |1 IR wre lefsure swellendam
Preview: 0 abc name:de . Wamakersbos

. @Help | | % cancel |

6. O0O0DOO0OODODOOOObOOOOOOOOObOObOOOOOOOoObOOobOOobObOOoOOoboobOOoDbOon
gboooooboooood

Label |swellendam city =

‘e Filler  |"name" = 'Swellendam’ | |E| | Test |

) Else Cakch-all for other features

Description | |

Scale range

v| symbol
T |
. B simple Fill
Unit  Millimeters -
Opacity 1| 100.0 % |._|
Color | H
| @Help | | % cancel |’ «/ oK ]
7.0Kk00000
. 0000000000 bO000o0ooOobooOoOoooooooa
1. Other residential 0O O O O OO0 O "landuse" = 'residentail' AND "name" <>

'Swellendam' OO OO0O0O00O0O0 OOOOO OOODOOO

2. Big non residential areas 0 00 0 0 OO 0 "landuse" <> 'residential' AND "AREA" >=
6050000 0000000 0OODODO
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Layer Properties — landuse (basic) — Symbology

& Rule-based
* Label Rule Min. Scale Max. Scale Count Duplicate Count

G‘ Information

v| [l swellendam city "name" = 'Swellendam’
a\s\ Source v Other residenttial "landuse" = 'residential' AND "name" <> 'Swellendam'
- v| [l Big non residential areas "landuse" <> 'residential' AND "AREA" >= 605000
Q’ Ssymbology
W# 3D View
r
4/ Diagrams
& A2 Symbol Levels...
E Fields
E Attributes Form ey Redeting
Joins - @Help Style - « Apply | % cancel

go0DoO0o0o0obOoO0o00oOOoOo00DOO0o0oobooOooOoOooooggeoscooI OO
gbobooobooboooooboooobooboooobooom

3.000000 SmallnonresidentialareasDDDDDDDDDDDDDDDDDDDDDDD
000000000000 00 '® 0000 0000000000000000000000

gooooooo
Label small non residential areas =
) Filter
(e Else Catch-all For other features

Description

Scale range
v Symbol
b3
Simple Fill
Unit Millimeters hd
Opacity _11100.0 % =
Color M

-

@Help # cancel

gboooboooooooboo
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Layer Properties — landuse (basic) — Symbology

S| ERulebased

7) Information ~ Label Rule Min. Scale Max. Scale  Count Duplicate Count
M swellendam city "name" = 'Swellendam’
:.“_‘\\ Source [ other residenttial "landuse" = 'residential' AND "name" <> 'Swellendam'
- M Big non residential areas "landuse" <> 'residential' AND "AREA" >= 605000
.’ symbology small non residential areas ELSE
r
, Diagrams — —
. % | [Z][z] |5yrnbul Levels...|

E Fields — ** [
E Attributes Form » Layer Rendering

Joins _ @Help || style - | «/Apply || %cancel | l oK ]

9. 0000000000000

gboooooboooobooog

Bontsbok National RarkiRecepton & Shop

0000000000 Swellendam OO0 0000000000 0DOO0OO0ODOOOODOOOO0ODDOO

3.3.6 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboooboobobooooboooooao
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3.3.7 What's Next?

obboobooobooobooobooboooobooobooooo QGISOoooooooooooooon
gbooog pObFOOO0O0OO0OOODODOOOOODOOOODODOOOODO
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gooooooooQQaIsbobobooogooooooooboooooooooooooobobooogg
ooo

41 Lesson: D000 oooooOo™d

gobooooboboooooooooboobooboboobooboboooOooobDoobboOoobooooboaIs
gbobooooobooboboboooacIsoocooooobobooooaacIsocooooooboobon
gboooooooboooooooboooboobooooboooboooooobooOoobooooboooobn aGIS
goooooQaGIstuoooooooooobooboobooboooboobooobboobooooooo
goooooQaIstooooooooooooboooooooooooboooooooooboobogg
gbooooooobooobooobooobooboobooboobooboobbooboob obooaoon
oooo

oboooooooboGIsooooooo oobbogooooboboooobobooboooobooooo
goooon

4.1.1 Follow Along: 0O O OO0OO0OOO
QGISO 00000000 DN0ONDN00DN0NON0N0D00N0N0N0NDN0NDND0NDONOND00DoNNoOoNonoO
0000 000000000000000000

. 0000ob0ob oboboobgooboob. oo b0ob0obobOobOobOoDOooDoooooon
b obooooboboooooobooboooooboo
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Layout Manager

v New from Template

Empty layout -

Open template directory User

@Help # Close

2. 0000ooo0ooooOoo boboooob oobooooOooObOObOO0O0OO..O0O00ooobDboOooo
3. 000000000 Swellendam OO 0OOO00O0OO0OOO0 okOOOOOOOODO

4. 00000000DOOO0OOO0ODOOOOODDOO:

*Swellendam

Layout Edit View Items AddItem Atlas Settings

BB R b &8k % \ | &,
PLBHa B L0 A
o P PR B | tems | undo wistory
- Iterns =]

® & Item

|
taa o

?|
.

S

Layout | Item Properties = Guides

Layout X

w General Settings

100

Reference map -

w Guides and Grid

150

Grid spacing
10,00 +||mm =

Grid offset

200

x: 0,00
mm >

Wondr &Pl M HE W EED

y:0,00

Snap tolerance

114
?
]

% 238 mm y: 0 mm page: 1 35.6% ¥ | LF

gbobooobooooobooboooobooobooooboooo.oobooobobooooobooboooooDo

gboboooooooooooobooboboooooooboobobobobo bobobooboboo
gobobooooboobooboboooooo
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Edit View Layer Settings Plugins Vector Raster Databa

" New Ctrl+N ;] g\ g\ &
- - -
New from Template ’
Qpen... Ctrl+0
Open From ’

| Open Recent b
Close

[ Save Ctrl+s

[ Save As... Ctrl+Shift+s
Save To ’
Revert...
Properties... Ctrl+Shift+P
Snapping Options...
Import/Export ’

i New Print Layout... Ctrl+P

") New Report...

4 Layout Manager...

Swellendam
Exit QGIS ctrl+Q

4.1.2 Follow Along: 0000000

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon

. 000o0oboobooobooobooboobobooobooooboobooooooobob oooboOoboo
gbO..0000004d0

2. 000000000 OoooooooooOobo0ooooObOooobDboOoOooDoOoOog:
« 00OD0O: A4
«00:0

gboboooooooooboobooboobooboboooboooboooooboooboooobooaon
gbooooobooboooobooooboboooonog

&[EDMWDDDDDDDDDDDDD
0000000000000 000000000O0000O0000o0oooooooo

4. 00000000O0O0DOO0OO0OOO0ODOOOOOOODbOO
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*Swellendam

Layout Edit View Items AddItem Atlas Settings

BRLEOE b ®Bkkkho | | BE p- B~

|o |50 |100 |150 |200 |250 | |300 ltems B®
T T T W T T T A R R B O T
@ 2 ® a8 Item

el

@ EE Layout | Item Properties | Guides

If;’ - Item Properties B
& 7
(P

E

RS

= -3

o -

g

oo |
A 5=
width: 289.104 mm height: 202.495 mm X:292.763 mm y: 206.154 mm page: 1 43.4% MR ——————]

oboooooooooobono

5. jboobbooboobooooooboboboobooooon

*Swellendam

Layout Edit View Items AddItem Atlas Settings

BRLEDORE L ®kiplho | | BE p- B~

|o |50 |100 | |150 |200 |250 300 |tems B®
vt bbb bbb b b b bvraoa b v b o b
@ B w a8 Item
) :
%2 EE Layout | Item Properties | Guides
If;’ - Itemn Properties 1
L_{; E Map 1
= RERERIMB =
IPYEE E
= = ¥ Main Properties [
E Scale |38108 | €
F- -
i, o Map rotation | 0,00° ‘-| =8
= = CRS | Use Project CRS ~ | (@]
5| =
A} S—: ¥| Draw map canvas items
Sz
¥ - v Lavers [+
1 item selected x: 140.892 mm y: 101.247 mm page: 1 |43.4% MR ——————]

6. 000000000 OODOOOODODOOUOODOOOODOOOODOOOO:
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*Swellendam

Layout Edit View Items AddItem Atlas Settings

BhRLBORE b ®mkke 1] S O ®. @
|o ] |50 |100 |150 |200 |250 |300 Itemns B
v beroa b berocac bt b v b brroe b b v b i
@ 3 ® & Item
BlE
@ S{_; Layout | Item Properties | Guides
If;” - Item Properties @&
8| 3 =
ns CERER B =
22 ' [«
- ¥ Main Properties
B -
E_i scale . |3s1ot; A| a
| o Map rotation | 0,00 ‘-| =8
- CRS | Use Project CRS - |§|
A} 8—: Draw map canvas items
N
¥ | 3 L ¥ Lavers -
width: 270.196 mm height: 187.247 mm X: 25.0069 mm y: 20.7374 mm page: 1 |43.4% - | (B

ob: DobOooboobOooobooobooboobooboboboboboboboboboboobooo
gbobooobooobooobooboobooobooobooboooboooboooboooooobooaon
gbooooboooooobooooboobooon

7. 000000000000000000O0O00O0O0DOOOOOOODOOOODOO0OO0

. obuoboobooboobobooooboboooboobooooboboon

QQGSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDELMDMDMMDMDDD
0000000000000 000000000

gobobooobooobooobooboboobabo

o |
10 000000000000000000000000D0 A CBE0000 0000000000000
gbooboooboooooboooooooon

gobooooboooooobooooboooboooboboobbooboooooooboobobooooobobogoo
gboboobooooooboooboobooboooooooboooboboooo0ooobooobooon
O0000D0QGISTO boooooo oooo bbb ooboo0ooooobooooooboooooo
oboooooooooon

=]
11. 000000 DDDDDDDDD gobobOooobooooboooboooboooooboooooo
gooooao
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4.1.3 Follow Along: 0O O OOOO0OO

gooooooooooooobooooooobooo/obobooooooboooooooboobobooooooboobOog
obooooboobooooobooooboobooooboboooooboooobooboooooon
gboooooboobobooboboooobooooobooo

1.

2.

@!DDDDDDDDDDDDDDDDD

obooobOooboooboooooobobooboobooooboooooboooboooobooooooaon
obooooobooooboboooon

.oo0doboobboooboooboobbooobooboobo0oobOoOobobooboOo0oobOooDboOoOoDn

gbooboooboooooboooooooon

ooboooobooooooobooobooooobooooboooobooobboooboboooobooobobooo
goooo

oboooooooobobooboooboboooboboobooobooooooboobooooooobooon
oooooooon:

5

oboooooooboooooooon

obooboo0 shift00oooooooboooooooooboboooobooooooboboo
goooo

Cl
|C| Doooooooit OQOoOoO000000000000000000000000000D0000

ooooog %DDDD oooooooo:

2 St Ml »

=

|3lﬂ'? ltem! | - Align Left
il & Align Center g
3 | Align Right
~7 Align Top

-~ Align Center Vertical

Layi - Align Bottom

obobooobooooooooobbooobooOoooooboooobooooooooOooobooooboon
ooooo
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1. Jbooooooboooooboo

2. 00000000000O00O000O0O0O00O0OO0bO0OO0OOOObOObOOO0OOO0DbO0On

3.0000000"Swellendam"O 0O 0OOO:

Layout Item Properties Guides

Itemn Properties @
Label

¥ Main Properties

swellendam

Render as HTML
Insert an Expression...
¥ Appearance

Font =

Font color I -

Horizontal margin | 0.00 mm =

i)

Vertical margin 0.00 mm
Horizontal alignment
Left Center Right (® Justify
Vertical alignment
® Top Middle Bottom

Position and Size

>

b Rotation

> Frame

3 Background
b Item ID

4. 0000000000000 DOOOO0OOOOODODOOOODOOODOODOODOOOOOOO

oood

. 0ooobo0oboooboboooooboooo@uoboobooooboo 3edbobOoOonDO

goooogaoao)

2. 00000000O000D000000

gbhoobooobbooboboobooboobooboobboobboobooboobon

oo

5. 000b00b00b0bocoboobooboboboooooboobooboooooooobooboooon

gbooboooboboboobooboobon

. 00b0oooboooboooooo obooobooboooooobooobooooaon

ooo
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2. 0000 000O00O000O0DOOO000OODO0OO0O0DOOO0OOODOOOOO0bODOOO
obooooooooon

gboobobooboboobobooboboboboobobooboboobooboobobo

*Swellendam

Layout Edit View Items AddItem Atlas Settings

BRLURER L ®hRGe o BB 98 QR WA - B L >
||\|{'||||I|||||5|c'|||l||\||‘I::.?||I|||||“|5?|||I|\|||2|0?||\|||||2|5?||I\||||3|‘:'EJ Items 21
@ | ® & Item
iy B2 Swellendam
i) . Swellendam [} I Map 1
0§ :
@ S{_; Layout | Item Properties | Guides
If;” - Itemn Properties 2®
8| -
Ide:
= :
:
L) =
5
A g
X 173.218 mm y: -4.26947 mm page: 1 |43.4% - | (B

ooboobooooooooobooobooooboooooOoooooooobooooboooooog:

1. 000o0oboboooogoooo

2. 00000000000 |'@IDE‘E‘DDDDDDDDDDI]DDDI]DDI]DD

gb: booboogoobooo [@IDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbooooboooboooao

41.4 Follow Along: 00000

gooooooogobobooooooboooobooboobooboobooboooDobooobooboooo
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboooobooon

| ¥x00000 OQoOoOO00ooo0on

2. 0000oooooooooo0ooooboobooOoooDboboOooobD OobObOOoooDbDbOoOooon
gooooao
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3. 00ooo0ooooooobooooOooooooobooboooOoooooooboOooObOooOoOoOooooo
ooo

4. 0000000000DOO0O0O0O0ODODOOOOODObOOODOODbDOObOODOn:

*Swellendam

Layout Edit View Items AddItem Atlas Settings

BRLLREE & @iy e B e QS E b - pp
||\|{'||||I|||||5|‘:'|||I||\||‘I::.?||I|||||“|5?||I|\|||2|0?||\||||||2|5?\|I|||||3|0EJ Items 21
@ E ® & Item
P
; . Swellendam v Swellendam
|m = v 7] Map 1
@ E_; Layout | ltem Properties | Guides
I’;’ = Item Properties [Z]ES]
&) = Legend
m 8_: v Main Properties
= é Title |Legend | &
_E Map | TTMap 1 - |
i:_ﬂ EE Wrap text on | |
— - Arrangement | £ Symbols on Left -
o
A} 37: v| Resize to fit contents
¥ E q I -
X: 24336 mm  y:29.2763 mm page: 1 |43.4% v |
415 Follow Along: 00 OO0 00O0OO0ODOOOO

booooboobooobooboooobobooooboOobooooobOooooooobn
. 00go0boooo ocoogbo oboooboo ooooobooooooDo
2. OI:II:IDD booobooooboboooooboooobobooboOoboon

3. buildings D0 O0DOO0O0OODOODOOO

4 ¥ ooooooooooooooOOOOOODOOOO
gboooooobooooobooboo

1. 00000000000000000

2.@DDDDDDDDDDDDDDDDDDDDDDDDD

3. 0000000 Places, Roads and Streets, Surface Water,RiversO O OO0 OO0

gbobooooobooooobobooog:
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*Swellendam

Layout Edit View Items AddItem Atlas Settings

BRGREOR & ®xiphhe B e QLR bt K - L -

|o |50 |100 |150 |200 | |250 |300 ltems =l
v b b berca bt b e b brroe b brrre bl
@ 3 2 a Item
p o= N
; . Swellendam O Swellendam
| m = Jg::i—' O ] 71 Map 1
g 2 B surface watar
3 s T I T
@ - £ o Layout | Item Properties | Guides
If;” = — i Item Properties @®
B 1 industrial . d
e s .
u - e » Main Properties
- I vinayard
B comatary ¥ Legend Items
q Roads and streets
Places
1 s e ars || Auto update
o |2 -~ Rivers
| =9

P
4]

B surface water
v (7 landuse

[ ] farmland
A‘ g [ grass
v T [ e

x:242.75mm y:-0.609924 mm page: 1 |43.4% A | (= .

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gboboooooooobooboooobobo

*Swellendam

Layout Edit View Items Addltem Atlas Settings

BRLEEE b ®iplhe @ e QLR bt H -~ L

s Bt iR s i A st el o i, LS B
@ 3 2 [ Item
e °— Swellendam O Swellendam
:h . O 7] Map 1
| —

| Layout | Item Properties = Guides
Layout (=]

Legend

R
B surface water
anduse

> General Settings
> Guides and Grid

rHMED R

. [ famiand
] =
= B et v Export Settings
. B residential —
E 0 industrial
= 5 i Export resolution | 300 dpi =
2- [0 reservair .
= I tage_prose || Print as raster
-0 4 W vinayard
— B cematery
i [—— || Always export as vectors
3 e
A} (= - || save world File
&
¥ 1 ¥ Resize Layout to Content -

x:237.87 mm y: 11.5885 mm page: 1 |43.4% = | (= .
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4.1.6 Follow Along: 00O OOOO

ub: OobOobooooobooboooboobooooonoo

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooog:

‘éDDMDM%DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
000000000000 000000000000000000000000000000000
0000000000000 0000O0O0OoOoOooooon

oboooooboobooobOoboooobobooobooboooooboooo

EEMNWNDWDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 O000000000000O00O00O0O00Ooooooooooooo

EEWMNDMMDMMDDDDDDDDDDDDDDDDDDD(DDDDDDDDDDDDDD
000000000)OSVGOOOO0D000000000000000000SVGO "Scalable Vector
Graphic" D0 O 0OInkscape 0 00 00000000000000D00000000O0O0O00O0O0O
000

E&WWDWDWDWDDDDDDDDDDDDDDDDDDDDHWDDDDDDDDDDD
O0000O00PDFOODOOOOOOOOOODODOOOODOOOOODODOOOOOODOOOOO
0000000000000000000000000000000000000OPDFOOODOO
oooooon

gobgpbrFO0O0OO0OOOO

1. %:sup:‘PDFDDDDDDDDD’ gbooooooboooogn

2. 000000b00booobo0oboooOob0obobooooboOobooboboooboobOoon
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PDF Export Options .

|w| Export Options

Always export as vectors
v Append georeference information
v Export RDF metadata (title, author, etc.)

Text export | Always Export Text as Paths (Recommended) -

v Advanced Options

Disable tiled raster layer exports

v| simplify geometries to reduce output File size
©@Help % cancel || Psave

. 0pogooooooooooooboooooboobooooobooo b0 ooooboooboooo

QGISO0OO0b0O0OOobOoOoboOobOOooobOoboooboobOooooboooboobOooooon
goooogoo

4. 00000000O00O0O0OO0ODOOO0ODOOPDFOOOOODOOOOOOOOOOODOOOOO
obooooobooooon

s.0bobbooboobooooobobooobobooooobooooon
gboooKkubooooogQGIsuboobooouobobooooboooonoa

6. 0000000 O0OO0O0QGISODOOOOO0ooOoooooooooooooooboooboooooboon
ooo

7. 00000000000000000DOO0O0O0OOO0O00O00AO0
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4.1.7 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo

42 lesson: 000000000 OOOOODODOO

uboooobooboooooboooobooboooobOooooooboooobooboooooon
googboboboboogbaobgoboobboobobooboboboobaoboboobooboooo
goboooobooboo

4.2.1 Follow Along: 00000000 O0DOOO0O

1. ESRIDO00000000O0O0O0000O00 protected_areas.shp 0 places.shp O rivers.shp
O0Owater.shp OO O OODODO0DO0OD0OODOO0OO0O0O00OO0DODODODOOOODOODOODOOO

2. 00boooooboobooobooobobooooobooOooboobooobooOooboboooboo booon

DE\LDDDDDDDDD OO0000000o0oOoOoooooooo Da:menuselection:*mmmmmm
000 0000000000000 00000000000000o000o0ooooooooooo

j.obooooboooobooooobooboboobobooobobooobooooboooooboooboon
ooooooooooo7smmOb0gooOoOo0Od3emmO000000000O

4 0000000 main map OO0 D0O0DOD0OODOOOOODDOODOOOOOODOOOOODOOODOAO
00o000OO00DbOo0O00bOO0OO00OO0O0 00000 bOO0oo0bOO0oDo0ooOOoooOobOOoobOooo
0do0ooooDoOoooooooodoDoOoooooo0nO ooooo obobooooooo oo oo
00000000000 oodooooooooDOoooooDooooooog @'F'DEIDDDDD
sw_layout_margin 0 00000000 OOOOO 7.500000000000 EII'I}:'DDIZIDDD
00 sw_layout_height_header 000 0O0O0OOO0OOOO0OO 360000000

5.000000000000000000000000O000O000000000D00000000
000000000000000000000 000000000 00000000000000
0000 0000000000000000D0000 XD‘EDDDDDDDDDDDDDDDDDDDD
0000 0000n @esw_layout_margind 000000

6. YD‘EIDDDDDDDDDDDDDDDDD[ID[IDEI gbO..00000000000000

‘ to_real (@sw_layout_margin) + to_real (@sw_layout_height_header) ’

7.000000000000O0O0OOCOOODOOOOOODOOODOOOOOODOOCOO OO0 ‘EI
Doooboboobbbibl OOopoO00 00.. 00000000000000000D0
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‘@layout_pagewidth - @sw_layout_margin * 2 ’

go D‘EDDDDDDDDDDDDDDDDDDDDDD go..0000000o00oboooboooo:

[@layout_pageheight - @sw_layout_height_header - @sw_layout_margin * 2 }

. bouooobooooboooooobobooboooooDoboboooo booboooooDog

gbobooboboooo ooboooooboooboo If|'|:|'|:|DDDDDIZII]DD[II:IDDDDDDDDD
gbooboooboo..ooboooooqQaIsbooboooooboooooooboooobooonoox,
yoooooooooooooooo ooboooobo oooooooboooboooooooo
ooooo

4.2.2 Follow Along: 0O 00000000

P
1. E=aPbi0 0000000 0000000000000 0000 0000 header 0000000
goooon

200 ODO0UODO0ODODOOoOO0OO0O Dooboo Dooooao DDDDDDDDDDD‘E
poonoonononobiiil o popoOoO00 X O Y O sw.layoutmargin 0000 O0D00DO0
O0ooooooooboooooo:

(@layout_pagewidth - @sw_layout_margin * 2 J

OO0 OO0 O sw_layout_height_header OO OOOOOO

3.DDDDDI'EDDDDDDDDDD Jdo000dddooooooooOoOo 1ooooo 2000040
000000100000 200000000000000 Horizontal line, Vertical line 1,
Vertical line 2000000000O0O

1. 000
1. 00 sw_layout_margin0 X OO OO

2. yooooooooog:

‘ @sw_layout_margin + 8 ’

3.00000000000:

[@layout_pagewidth - @sw_layout_margin * 3 - 53.5 ]

2. 00000:

. XO00O00Oooooog:
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@layout_pagewidth - @sw_layout_margin * 2 - 53.5

2. YOOO sw_layout_marginO0 OO QOO0

3. 00000000000 D0DO0DO0OO0DO0DODO0OO0ODOOoOoODDO OO bODOooao
sw_layout_height_header OO O QOO OO

3. 200000001000000000DO0O0O0ODO

. xO0000O0ooooog:

@layout_pagewidth - @sw_layout_margin * 2 - 83.5

2.Yy0OOO sw_layout_marginO QOO QOO0

3.00000000000000000D00000000OO0O0O sw_layout_height_header
goboobooboo

obobooobooooooooobooooOooobooooooobooobbooobooooobooooboboon

googono
Layout Edit View Items Additem Atlas Settings
BERLEERE b ®=mfalke \ \ i =
ARLALAR BRI E LR NH]
@ IRanan ool Fhannan ol Miantanalmanianr nnis o Fenannn] R oo BansnoolRnnononl ahannann Ao [ ciee w1
N E Items @®
p = ® =1 Item =
ral ] v = logo organisation
‘&‘ = v v " vertical line 2
@ = v v " vertical line 1
EE v map description

R 3 v == scale

- v ™ north arrow
E E v [T] project title (Variable)
= g- v organisation information (Variables)

3 204 204 205 205 206 206 v v T horizontal line
E N N 1 header -
i ? 3 4 + -+ + + + 339 Layout ‘ item Properties | Guides = Atlas

- Item Properties. (=[]
=B = | 4 | Map Grid Properties
éu? v Appearance <]
/;: _é -33.9 —|— + + + + + 339 Grid type | Cross -|
e IE RS [ EPSG:4326 |
§; Interval units \Mapunit v|
E | X 0,050000000000 2]

+ + -34.0 Interval

12n‘

E | Y 0,050000000000 B
- | X 0,050000000000 2]
1 Offset
EE 'Y 0,000000000000 B
é -34.0 + + : £ . ) ) + + 340 Cross width 13,00 mm ‘:|
72 \ : Swellénda:n = Line style | E|
gzc i — » Blend mode ' Normal - =
1 item selected x:124.577 mm y: 92.8866 mm page: 1 ‘96.&% - | - —
4.2.3 Follow Along: 00000000 OOOO0ODO

1. 0000 QGIsSoooooooooooooooooboooooboooboooboobooboboooooooooono

00000 O0000ooo DDDDDDDDDDDDDDDDDD project title (variable)
000000000000 0000000000000 0000000000 000000:
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[%@project_title%]

gbooobooboooooo

. XO0Ooooooood:

[@sw_layout_margin + 3

2. yobooooooooo:

[@sw_layout_margin + 0.25

3. 000ooooooog:

[@layout_pagewidth - @sw_layout_margin *2 - 90 J

4. 0000 11.250000000
00 ooobooooooo eptODOOOODDO

2. 0000000000000 0DOOO0DOO0O0ODOOO0ODOO0DOOO0OO0OO0OO0ODODOOO0OO0OOO0 map
description U0 000 O0OOO0OOO O map description 000000 0OOOOOOO
00000000000 O0obOOo0oDOOooobOOoooon:

[printed on: [%format_date(now(), 'dd.MM.yyyy')%] ]

0oooobo200 00000 00 (mowl format_date) OO OODOOO
gbooooobooooooo

. XO0Oooooooood:

[@sw_layout_margin + 3

2. yoooooooooo:

[@sw_layout_margin + 11.5

3. 30b00ooooooooooooogoooboboobpobooooooo Dobooooboo o oo

00000000000 DbO0000bOO000oOOo0oDOD booooa I:II-I}:I[IDDDDDDDDDD
o_department, o_name, o_adress,o_postcode 10000000 0OOOOOOO20000000
doo00oOoooooDoooOoooooooooooooDo oDo0bOoooo ooooooooo
ooo

gbooooboobooooood:

[% @o_name %]

[% @o_department %]
[% @o_adress %]

[% @o_postcode %]
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gbooobooboooooo

. XO0Ooooooood:

[@layout_pagewidth - @sw_layout_margin - 49.5

2. yoooooooooo:

[@sw_layout_margin + 15.5

3.0 049.000000

4. 00000000DOO000:

[@sw_layout_height_header - 15.5

Layout | Item Properties | Guides  Atlas

Item Properties (]
Label

v Main Properties

[% @0 _name%]

[%6 @0 department%]
[% @o_adress%]

F{: @o_postcodeds)

Render as HTML

Insert an Expression...

424 Follow Along: 0000000000 OO0O

1. Booooo gpopooooooo organisation information 00 000000000000
0000 organisation logoU OO OOOOOOODOOOOOOOOOOOODOOOO:
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1. Xx0Oooooooooo:

{@layout_pagewidth - @sw_layout_margin - 49.5 }

2. ygoooooooon:

[@sw_layout_margin + 3.5 J

3.0 0 39.2920000
4. 00 09.5830000O

obbooobOoobooooooobooobooobOoobooobooooboooobooooan Image
Source 000 DO000O0ODOOOOODOOO

2.0000000000000000000000DO0O0O0 AﬂDMMDDDDDDDDDDDDD
0000000000000 00O0O0OoO0Oooooooo

. XO00Ooooooooo:

[@layout_pagewidth - @sw_layout_margin * 2 - 78

2. yoooooooooo:

{@sw_layout_margin +9

3.00 21.0270000

4. 000 21.1570000

4.2.5 Follow Along: 00000000000 O0OOOOO

1. 0000000000000000000 — @000000000 0poooo00000oooononon
0000000 000000000 00 0 Main Map(Map 1) 0000000000 0QGISOO
000000000000000000000000000000000000000 0000 0
00 000000000000 000000000000000000000000000O0000O0
00000000000o00o0oooooon

1. Xx0OO0O0o0OOooOaoooao:

[@layout_pagewidth - @sw_layout_margin * 2 - 78

2. ygoooooooon:
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@sw_layout_margin + 1

3.002500000
4. 00080000
5. 000 00000000D

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
oboobooooobooobooooboooboooboooooboooboOobooobooooboooon

~
000000000000000000000000000DINA400DINA3O0OCOOODOD &
oot gpooOo0O0000000000000000000000

Layout Edit View ltems Addltem Atlas Settings

BRLEER L &Mk 6 \ | i "
ALANARC BREE DR hH]
o TR vl b v s e v R At e 5 e e s e et v e g | Items | Undo History
| 3 Items B®
p == ® a Item E
e | v v 7 vertical line 1
‘E‘ E The area of Swellendam 1:116495 v v map description
@ = v v == scale
EE map descripion v v ™ north arrow
fr}g - v v project title (Variable)
= (A\ v v organisation information (Variables)
E E prinied on 16.05.201 ) v % T horizontal line
EE v v [] header
= 3 204 204 205 205 206 206 ' main map (Map 0)
] —_— B
E__— Ej 339 —|— —|— + —|— + + -339 Layout ‘ It.em Properties | Guides = Atlas
= Item Properties
=g| | 4| Map Grid Properties
g{“} Ef ¥ Appearance |~
- |ee — - -+ -+ — 339 Grid type |cross -
Ja E CRS [ EPSG:4326 |
§E Interval units | Map unit ~| [
B | X 0,050000000000 a 3
- + + -34.0 Interval ‘
EE | Y 0,050000000000 =l
3 | X 0,050000000000 a i
Offset
FE 'Y 0,000000000000 12
é -34.0 + + )(f \ ] . X + + -34.0 Cross width 13,00 mm ‘:|
| = \ y swellénda:n LT Line style | El
§El i — + Blend mode | Normal -~
1 item selected X:124.577 mm y: 63.6546 mm page: 1 196.8% - | =

4.2.6 What's Next?

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
goog
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43 00O

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbobooobooboooooboboooooboboooonog

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbobooooobooooobobooobooboobooboobooboooboboooOobooboonog

goooogd goooon gbooooboooooboboooboon
ggboboboboaoboobooboobobboboobooboobooboobobbaoboa
gobooooobooo

gboooooooobooboobobooboobooooobooboboboooobooboOobOobooboon
POFO0OOO0O0OO0OOOCOOOCOODOOOOODOOOOOOOOOObOOOOOOOODbOObOOODOO
gobooogoooooooooboooobobooogoboobooooboooobDobooogoDboo
gbooooboooboooboooobooboboooboobooboooooooboOoobOoobooboooon
uboOobo0ooooboobooooboOobooooobobooooobooooobobooooboOobooon
gbooooo

gbooooogooboo

4.3.1 In Conclusion

obo4000000000D00O0O0O0DOO0DOOOODOOOODOOOODODOOOODOO 40
oboooobooooboeIsoog QGIstbooooooooooooooobooboboogooo
gbooooboboooooboooobobooooboboooooboooobobooooobon
gboboooboobooooaciIsoooboooooooooooobooooon
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gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gboooobooboooooboooobooboboooboOoboooooboooo

51 Llesson: 0000000000 ODOODOOODO

ooboooooooooooboooobobooooboobooooboooobDobooogooboo
gboooobobooooobooooboobooooboboooooboooobooboooboooboon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon

goboboboboo bobobooboobooboobooobo

5.1.1 Follow Along: 00O OO0 OO0OO

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboboooboooooooboooooboobooboobooboooonoa

I.QGISUbbOooboooooobooogooon

2. 0000000000 O0oboooboooobooobooO0obOooboOo0oOoobooooboooobobooon
obooooobooooobOob bobooooobobooobo ooboboooboOoobooon
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&
File name
File encoding UTF-8 >
Geometry type Point v
Additional dimensions '®' None Z (+ M values) M values
EP5G:4326 - WG5S 84 > | [

New Field

Name

Type | ab<Text data -

Length 80 Precision

Add to Fields List

Fields List

MName Type Length Precision

id Integer 10

Remowve Feld

OK Cancel Help

3. 00000000000 ...00000000oooboooooooooo
4. exercise_data 000 O0O0O0OODOOOO0O
5. 0000000 school_property.shp DO O OOOOOO

ooooooboooboooooboooooooboobobobobooDoboboDoooooooobooo
gbobooooooobobooboobooobooboboobooboobooooboooobooooOoooaoon
gbooooooao

gboboooboobobobooooobobobobbobobobobooooboboboonoo
gbooooobooooo

6. 00000000 O0OODOOOODOOOODOOOOODOODOODOO
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Geometry type -~ Polygon -

gbooboboooooboboboobobobobboboobobobooboboboonoo
gboobooboooobooboooobobooooooboo

obooOoobooooboboooboob cRSOUODooboooocrRSOoooooobooooooaon
oobooobooooboooboooboobooboooboooo ooooooboo oooboooooooo

O0000O0o00o0OoO000DboO0o0ooDO0oOoOocCcRSOODO wGaS4oooooOo

EP5G:4326 - WG5S 84 v ||

obooboobooboob ocooooooooOoobOobOoboobOobOoboboboboooooon
oboboooo 100000 idOoobobobo0o obobobob boooobooobooboboo
gooooooooooooooooooooboooobooobooboobooboobbooboobogo
gboboobooobooboboooboobobooboOnamed0oooooooboOoooOoOnO
obooooboosenooooooo oooboobo oboooboobooooooon

7. 0000000000000000000O00OO0ODOODOOODOODOO

MNew Field

Name | name
Type | abc Text data >
Length 80 Precision

- Add to Felds List

. booUooooooooobooooobooooon

5.1.
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(Q New Shapefile Layer pd
File name |a'|n'|ng-Data-z.D\ﬂxercbe_datalschml_properw.shp L] | |:|
File encoding | UTF-8 v |
Geometry type |9 Polygon - |
Additional dimensions ® None (0 Z(+ Mvalues) ' M values
|EPSG:4326 - WGS 84 - |[&
New Field
Name | |
Type | abe Text data - |
Length 80 Precision | |
Add to Felds List
Fields List
Name Type Length Precision
id Integer 10
name String a0
Remove Field
oK || cancel || Hep |

9. okO000000DOO

gbooooboobboobooouoboobooooboag

138 050 Module: 00000000000



QGIS Training Manual

5.1.2 Follow Along: 0000 OO
00000000000000000000000000000000000000000000000
00000000000000000000000000000000

gobooooboooboooobooooboooooboboobobooobooooobaepSOboooDoOon
oooooooobo0ooooDoooooopoooQGISOoooooooooobooooooooooog
booooboboooooboooobooboooobOobooooobooooboboooboooboon
oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gboooooooooon

gbooooooboobooboobobooboobooobooboobooboobooooboooboooon
gboboooboobooooobooooooobooog

L‘!DDDDDDDDDDDDDDDDDDDDDDD

2.0000 :'.DDD oooooo

3. 000000000 ...0D0D00oOooOooog:

4. exercise_data/raster/ 0000000

5. 0000 3420C_2010_327_RGB_LATLNG.tif 00 O0OODO

6. 0 ODO0DOOOODOOOODOODOOOOODODO
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Q Data Source Manager | Raster bt
i Browser Source type

+ Vector
Raster

x|/ e
T » Mesh

@ Fle () Protocol: HTTP(S), cloud, etc.

Source

Delimited Text Raster Dataset(s) ercise_data\raster\3420C_2010_327_RGB_LATLNG.tf & || ...

*
‘& GeoPackage

. Spatialite
PostgreSQL
MSSQaL
Oracle

082, DB2
m Virtual Layer
lﬁ{ WMS/WMTS
£ wes
g WFS
"v; ArcGIS Map Server
;'_ ArcGIS Feature Server

» GeoNode

Cose || Add || Hep |

7.000000000000O00O000O0O0DOObOOOOODbOn
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@ “Untitled Project - QGIS - m} X

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help
DeERRH QPR PRA-BHERY & o K- -0-5 z - -
LA AYA N TS - =y = : ® 2

Layers B&®
« @eT O -HAL
v| [ 3420C 2010 327 RGB LATLNG
v! [ school_property

Q Type to locate (Ctr+K) | Ready Coordinate| 20.5018,-34.0192 | Scale|1:27241  ~ | (@ Magnifier| 100% = Rotation [0.0° 2|V Render @ EPSGi4326 @

. boobooboboboboobOobobOoboboooooooooooobooobobobOoDbo
gbooooboob oooobooooon

51. Lesson: 00000000000 O0OOOOO 141
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() *Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Raster Datab

DEERRY O, BRI PB
BROV-AZ @@ :

Layers E@®

« [l ® T ~& O

3420C 2n1n 227 peR LATING |
"® 7oom to Layer

“2 Show in Overview
Copy Layer
Rename Layer

4 Zoom to Native Resolution (100%)
Stretch Using Current Extent

L Duplicate Layer

[L Remove Layer...

Change Data Source...
Set Layer Scale Visibility...
Set CRS

Export

Styles

Properties...

9.@55DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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(& *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

DEERRE 0@ R PRA - LENRY & o K- -0-5 Im-P T
eV 2w B /. : b e ® 2

Layers B&®
« @eT O -HAL
v| [ 3420C 2010 327 RGB LATLNG
v! [ school_property

Q Type to locate (Ctr+K) | Ready Coordinate| 20.4529,-34.0291 | Scale|1:27241  ~ | (@ Magnifier| 100% = Rotation [0.0° 2|V Render @ EPSGi4326 @

gobgoobobooboobooboobobboboon
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O00D00000D00 school_property 0O O0DO0OO0OO0DOOOOOOOOO

1. 000 000000 school_property DD 0OD0D0O0O0O0OODOOOOOOOOO
Layers e
« [l ® T &~& & [

v [[] school property
V| ¥ 3420C 2010 _327 RGB_LATLNG
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oooooooo0oooooboobooboo0ooooooooboooogooaeIstoooooooooooonog
obooooboobooooobooooboobooooboboooooboooobooboooooon
gboboooooboobooobobooooboon

school_property 00000000 OOOOO0O:

1. 000 0000 school_property D00 OO0OOOOO0OOOOOO

2. ?DDDDDDDDDDDDDDDDDDD

obooobOoobooobooboooboobooooboooooob Ooboooobooboooooobooooaon
oooooboooboooboobobbooboob bboobooobooogoboobboooboooo
goooodg

gbooooboooobooboooobobooooboooooobooooboOobooon
ow

° EDDDDDDDDD

.fg‘?uuuuu
Joo0dodoododooDo0ooDOoU0oUODOoooOooOoDOoOoog

OO0 0DD0OO school_property 000 DOO0DO0OOO0O0OO0O0OOOOO0ODOOODOOOO
gboobooobooooobooooobooon

ow

3. @bBbobbbbl OQpOoO0o0000000000000000D0000000
gboboobooooooboooboooooooooooobooobbooooooobooobooon
gbobooboooooooooooobooboobooooobooobbooooooobooooboon
obooobooboooboooboooboobooooooooooobooobooobooobobooobooon
ooooog

O000000000 10000 athletics field 00O O

4. 0000000O0O00DOO0O0O0O0OO0OO0OOO0ObOOOOObOOO00n

s.jbgooooooooooooooboboobOoboobOobobOobDobDooooobooobooo
goo
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@ *Untitled Project - QGIS - O *
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

NEBREY 020D K BLOZ Q&-5-6§-58H -
BV ZawmB 4/ BRI oo =q qaE R A
Layers "y |

o [l ® T & -3 7 O

v| [ school property
v ¥ 3420C_2010_327_RGB_LATLNG

| @ Type tolocate (Ctri+K) | 1 20.444149,-34.024140 | ¥ :[1:1308 v | @ r100% 3]s 00°  [Z|[v/Render @ Epscia3ze @

6. 00O000OO0O0O0ODOOODOOOODOOOOODOOOODOOODOODOODOOOODOOO OO
oboooooobooooooo

7. 000000000000:

school_property - Feature Attributes

d 1 a |
name |Athletics Field a |
OK || Cancel |
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g. okOouooooooooDboooooboooooo

@ Untitled Project - QGIS - O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

DEBREY 0200 A BHEORZS Q6 -N-B-EH ~»
R@Vawmd 4/ BR%- ® Qg RE 2R A

Layers BE pis
@l & T &-F @ADL

| [# school property
v| B 3420C_2010_327_RGB_LATLNG

| @ Type to locate (Ctri+k) | 1 20.447232,-34.023345 | ¢|1:1308 v| @rlwow 2] aooe  [Z](v/Render @ EPscia3ze @

9. 000 OODODO school_property OO OOOOOOO

10. 000000000 00DOO000DOOO0 OO0o0ODObOOoOoOo ooDoboOO

51. Lesson: 000000000 O0OOOOOOO 147



QGIS Training Manual

() *Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Ras

NEBmEY O 2K
R@VeaZam B #7009 r%-

Layers (&) ) b
o @ ® T &~ 7 0L .
7 school prisai :

v 3 3420C 2( © anm to Layer
Zoom to Selection
“2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
] Duplicate Layer
[l Remove Layer...
B Open Attribute Table
|;if |Tnggle Editing
; Current Edits
Filter...
Change Data Source...
Set Layer Scale Visibility...
Set CRS
Export
Styles

Properties...

obobooboooooooboooboooboooboobooobooobooobooooboobobooboon
gboooooboooooobooooboobooon
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G school_property : Features Total: 1, Filtered: 1, Select.. — [l X

AL L =N B A ENLTESPD RREE »

| 123id v |:|E| | v || Update All || Update Selected
id name

i 1 Athletics Field

=)

' T show All Features _ -

11. 000000oooooo

12. DI:IDDIZIDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDD

gbooogoooboooooboooobobooooboboobooooboboooboboobobooboooboon
gbooboobdoboooooboooobobooooboooooobooooboobooobooobooon
god

l.fg?DDDDDDDDDDDDDDDDD
2. 000000000DOO000O0DbOO0oO0OoDbOOoOoODO

j.ob0oooooooobooboobobobobOobobooboboooOoooboooooobooooon
ooo
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gboooobooooooobooooboboooooboboooooboooooan

oo00O0oOoOooooo bDDDDDDDD ctrl+z00000O0O
4, 0000000000 OOQOQQOOO0O000000000000000000000000OoooooOo

5.DDDDDDDDD?DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

513 TryYourself OO0 0000000000

oboboooooboooooboboooooboobooboobooboooboboooobooboonog
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gbooboooooboobooboboidoboooobobooooobooobooooo!

ugb: OobooooboboooooboobooboooobobooooboOoboooooboooooon
goooog

OU0: O000O0000000000000Oschool_propertyJ000000OO00OO0O0O0O0OOOOO
gboooooboooooogooboo
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514 Follow Along: 00O O00OOOOOOO

gbooooooooboooboobooooboooobooboobooboboobooboboobobooobooaon
ogooo

1. school_property U0 00000000 ODOOOOODOODOOOODOOO

2.DDDDDDDDDDDDDDDDDD?@DDDDDDDDDDDDDDDDD

3. school_property U0 00O OD0O0OO0O0OD0OO0O0OOODOODOOOOODOOOODOOOOODOO
gboooboobooboobooboooooooboboooon

Vertex Editor £
X V' r
0 20.4456 -34.0226
T
2 20.4457 -34.0251
3 20.4453 -34.0247
4| 20.4450 -34.0250
5 20.4441 -34.0241
6 20.4456 -34.0226

ob: boboboobobooooooooobooooobooooooooobDoob70boboboOooO
ooooooooooboooogebbOOO0OOOODOOODOOOODOOOOODODOBDOO 6O
gbobooboooooobooobooooobooboooooboooboboooboooooboooboon
oboooooboooobooboboog

4. 00000000O0O0O000DOOO0OO0DODOO0OO0DODOOOOODOOOODOOOOn
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gboocoboobooobooboooboooboooboooboboooooobooobobooboooooan
oboooooooon
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Q@ #basic_map - QGIS - O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

DEoERRY OS2I PRPALELOS @ o -0 >
BV 28D |_.:-'L-;|E|§|Ez6 ¢ 8 B

Browser @&
ORTHO
<'¢ Favorites =]

» IV Spatial Bookmarks
4 Project Home
v [¢] Home
v OCy
v @ GeoPackace
Layers =)
« i ® T & - L

roads

[#] school_property

¥ 3420C 2010 327 RGB LATLNG

1]

Vertex Editor X
X v r

0 20,4456 -34.0226

1/ 20.4469 -34.0238

2/ 20.4457 -34.0251

Q Typetolocate (Ctri+K) | Valid rdi 20.447353,-34.025117 |% /1521 |~ | @ n[100%  [¢] 3 [0.0°  [3 VIRender X @

s.0ooooooooooobooogooooo0oooobobooooDboboOooooobooooDooboOoo
0000000 40 xO0O0O 20.445000 20.444400000000
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Vertex Editor (3¢]
X v r
0 20.4456 -34.0226
1/ 20.4469 -34.0238
2 204457 -34.0251
3 204453 -34.0247
g0 EENN N
5 20444 -34.0241
6 20.4456 -34.0226
Q Type to locate (Ctrl+K) validi rdii 20.4441

6. JO0OO0OooOOooooobboooboooooooooobooobobooboboooooooDooboboo
gboooooboboooooobooobo

7. 000000000 ;";/DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ooo

5.1.5 Try Yourself 000000000

oboooobooooboboooobo20b000oobo0obobooobobooooobobobooobon
gbooboobdobooboboooobooooboobooooboooooboobooog
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.00 00000000000000000000000000000O0O exercise_datad0O OO0
0000 GeoPackage 0 0 OO training-data.gpkg 00 roads D00 O0O0O0OOOODOODOOO
000000 OO0 Follow Along: Loading vector data from a GeoPackage Database D00 0000
ooo

2. exercise_data 0000000 routes.shp OO O ESRIDOOOOOOOOOOOOOOOONO
00000000 idOd0wpeO0ODOO0OOODODOODOODOOOODOODOOOOODOO

J.routes 00O 00000000 ODOOOOO

4. DDDDDDDDDDDDDDD%DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
goooon

5. 000 10000routes 00000000000 DOOODOOODOODOOOOOOOOODOOO
gboooboobooboobobooooboooood

6. type0D0O0O0 path00O0O track OO0 OOOO0O
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7. 00000000 000000D00O00O0COOOOO0DOOOOOOOOOOODOODbOOOOOn
oboooooooooobono

8.DDDDDDDDD:’?DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

oo

goboboboboobooboobooboobobbooboobooba

666 QGIS 2.0.1-Dufour - basic_map
[ Y VENE N N T TN K

— @ fmg ey sl o em s

> & rivers

» @ © school_property

& 1" 3420C_2010 327 RGB_LATLNG
» & O landuse

S 808FXNARsS &

[Pl Browser |

Toggles the eiting state of the current layer

5.1.6 In Conclusion

gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gbooooboooboool1oobooboboboboboooooooboooooboboobOobooboon
gbooooooobooo

gobooogeIsobogooooooobooogbobobooogboooooobooonog
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5.1.7 What's Next?

GgiSOOO0O0OOoO0OoOOoOoobOooboobooobooboobobooboooboobOoboboOoooobooooboooonoo
gboooooobooooogooooobooooooo boooooooooboooooboooboboooo
gboooooboooboooooobooboo

5.2 Lesson: OO0
00000000000 oooooooDooDoOoooooooooooog
oOoogg

gbobod200b0000000000000DO00DOO0OOOOOOOOOOOOOOODOODOODbOn
oboooobool1oboobooboooboobobooooboobooboooboboooobooboooboooon
gbobooooobooooboooboboooooboboboooooboo

gboooobodob:-0boooobobooboobooboo

5.2.1 Follow Along: 0000
0000000000000 0000000000000000000000000000000000
000000000000000000000000000000000

1. 0000000000000 000000000..0000000

2. 0000000000000 bOO00bO00O0O0bO00 0000000 1200000 landused O
obooooooooon:

Project Snapping Settings 5

« || ‘& Advanced Configuration_ || ' Topological Editing Snapping on Intersection
Layer Type Tolerance units Avoid overlap

® places

[ buildings

— roads

I water

rivers
v/ landuse vertex 12 pixels v

[l protected_areas

Q Filter layers...

3. 000ooooooooooooooooooboooooooboooon

4. 00000000000
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&
5. landuse[][]DDDDDDDDDDDDDDDD(ﬂf)

6. 0000DODOOOO0ODOOO0DODOOOOODOOOOOOOOODOOOODOODDOODOO OO
ooom

7. 000000000000 @OOOODOOOO0ODOOOOODOOOO0):

*example - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEBEmE OAPLHPPR QR WED

LAV 1 TG RE RFERYR -2 B BrmEX K-
68-N-8-LEER#I&E 0 MR- VO RRRARPS - HRP - @&
Layers =]E)
@ lvanva-wan
V| v bl )
;;, o B eter
v rivers
Gl GFindue G
o N 14 Fi land ’
Browser B®
% LerT®o

» 7 Favorites
@ +|» 1" spatial Bookmarks
» [® Project Home

@' » [d@ Home

% 0/
» @ GeoPackage
@~ » # spatialite

» & PostGls
V{; v P MssqQL

= @ pB2

S8y WMS/WMTS
» @B XYZ Tiles
» @ wcs
» 2 WFS / OGC API - Features
» D ows

& ArcGismapServer
& ArcGisFeatureServer
sl GeoNode

Coordinate| 20.48982,34.00907 | % SmLE|1:14392 v\ & Magnifier| 100% %/ Rotation 00° 2| [vIRender € EpsGa3ze @

Q Type to locate (Ctrl+K)

. obouobobboobooboooobobooboooboOooboon:
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DR O AP "R  BEMR

LAV Hh -G e g PY Q-G QR ® X X
0.6-M-8-LEE# I =T LB VORRRAGEPS HFRR > @
Layers B
G o [l ® T &~ & O
v/ ¢ places E
v; v [ buildings
v/ — roads
'9 v [ water
v v
?’ BT — -
o (! D
Browser B
GRT*O
Lﬁ » 7 Favorites
'o' " spatial Bookmarks

»
» [¥ Project Home
» [6] Home

»

@
o/

% » @ GeoPackage

landuse - Feature Attributes

@v » / SpatiaLite " Actions
v » & PostGIs -
7| P mssqL ogcfid  [999) als
= @ pB2 -
S8 ) @ wMms/wMTS Full_id o |
» 8 XYZ Tiles
» @ Wes osm_id m
» 2 WFS / OGC API - Features
» () OWSs
& ArcGisMapServer
\;{') ArcGisFeatureServer
s} GeoNode
P
| Q Type to locate (Ctrl+K) Coordinate| 2049231-34.00731 |9 Scale|1:14392  ~ | @ Magnifier| 100% % Rotation |0.0° + |V Render @ EpsGiaszs @

9. 00000000000 000GC_FIDO 9O 0000000DLDDOO0O0DODOOO0OO000O0
goo

oboboooboooobooobooboooboooboooboobooboooboooboobooooooooDooo
gboooboobooooboobooooboooooooboo

10. 00000000 DOO0O0O00O %DDDDDQIDDDDDDDDDDDDDDDDD

5.2.2 Follow Along: 0O O O0O0OO0OOO

gooooobooooooooooooobboooooooobbobooooooooooobnbilanduse
gboboooooboooboobooooboboobooboobobooboOobooooobobooboooaon
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*example - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEERRY 02 HPP " QL RBEOR
LAVAE] R 4N VBREE W R B FREFX K-
06 -H-8-LEE# a7 MR- VOARBAIRFPS - FRR > &

E3]

Layers 5
@ casnva-aan
v/ ¢ places =
V{: v [ buildings
' v/ — roads
[#] v [ water
ﬁg v rivers
Fi landuse ]~
9 |t v
f Browser B
GRYte
g » 1 Favorites

9.
@ B
% o/
» @ GeoPackage
@v » / SpatiaLite
» & PostGIs
VS ¥| J» mssqQL
iz & pB2
S8 | @ wMS/WMTS
» 8 XYZ Tiles
» @ wes
» (7 WFS / OGC API - Features
» () OWSs
& ArcGisMapServer
@E‘) ArcGisFeatureServer
s} GeoNode

» [" spatial Bookmarks
» [¥ Project Home

» [6] Home

»

| Q Type to locate (Ctrl+k) Coordinate| 20.48982-34.00907 |% Scale[1:14392  + | @ Magnifier| 100% 2| Rotation | 00° +/Iv/Render € EPsGia3ze @

gbobooooooboooboobooobooboobooboobbbooboooboboobbooooaon
gboooobooon

. 000b00boooooobobooooobobooboooooboon

Z.fg?DDDDDDDDDDDDDDD

j.gob0ooboobooocboocoobobooboo0obOOobOoboOoobOo20b0000000000000
ooo
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*example - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
NeBRERY NP2 HNPPRP " QAR LML

[ ArA
06 -H-5-L,EE% 3 E o0 L3¢ BR®D

Layers B [ 5

X X~

B 2 [&F 6o Qe PGP RY H-Q-R-B-Q- PR
ARP O HRY
b - ’/

« @l ® T G-l AL

v/ ¢ places = .
\:’: v [ buildings b
' v/ — roads

[#] v [ water

ﬁg v rivers

I landuse =
9 |t v
f Browser B |
DeET®e |
(g} » 7 Favorites "I

'ov v 1" spatial Bookmarks |
» [¥ Project Home |

@' b [d] Home ,"
@ o/ ]
» @ GeoPackage \ "u‘
&~ |+ /7 spatialite =y
» & Postcis A\
VS' é MSSQL "\:\‘ .‘:"
DB2 PR
& @ WMS/WMTS —— |
» 8 XYZ Tiles N
» @ wes [ N
» (7 WFS / OGC API - Features /I

» O ows
& ArcGisMapServer

4" ArcGisFeatureServer ~
s} GeoNode / 3

/4 /
A Vi

L
| Q Type to locate (Ctrl+k) | Coordinate| 20.51955-34.01389 | % Scale| 1:6588 = | @ Magnifier| 100% 2| Rotation | 00° +/Iv/Render € EPsGia3ze @

4. 00000000000 00DOOO0OOODODOO0OODOO

gboooobooboooooboboooooboon:

*example - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DEBRESY U2, APPL QL ENR

YAV ) b0 WY RE GPRGH [5- QR B (IR W[ X K-
QG- -N-a-LEEEIELT N VORRRARP®  HRR -

=

Layers B® [ i _ V. y )
vy I\ = /i }
@ casnva-atn - L@
v/ @ places =
\/: v! [ buildings
v| — roads
'ﬂ v [ water
Eg v rivers
s Fd landuse IS5
Lol v
f Browser B®
(+]
7 QRT®O
Lt » r Favorites

'ﬂv » [ spatial Bookmarks
» [® Project Home

@' » [d@ Home

& | &
» @ GeoPackage
@v » # Spatialite
» @ PostGis
V{; | P mMssqQL
= pB2
KBy @ WMS/WMTS
» B XYZ Tiles
r @ wes
» @ WFS / OGC API - Features
» (2 OWS
& ArcGismapServer
& ArcGisFeatureServer
3¢ GeoNode

P Vi \

L ] / y \
\ / A /
Q Type to locate (Ctrl+K) | Validati Coordinate 20.52152-34.01776 |9 Scale|1:6588 ~ | & Magnifier| 100% %/ Rotation 00° %|[v/Render @ EPSG:d326 @
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gboooobobo booobooboboooobobooobooobooon

o
000 @PPPeobboo goppoOo0000200000000000000000000000
00000000000 00000000000000000000000000000000O0
0000000000000000000000000000

oboooooboooooooboooobooboooooboooon:

*example - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEBmE OAPALHPPR " QAL

/ 4N RERRE 9w ®[F]X X~
e &-fHe-n 2 8% X =T - &
Layers =]E)

« @ ®T sE-RADL

v/ @ places =
\/: v! [ buildings
' v/ — roads
] v [ water
Eg v rivers
M landuse i<
% [t g
f Browser B®
(+] =
QRT®O

» 7 Favorites

@ +|» 1" spatial Bookmarks
» [® Project Home

@' » [d@ Home

@ e
» @ GeoPackage
@v » # Spatialite
» @ PostGis
V{; v P mMssqQL
= @ pB2
KBy @ WMS/WMTS
» @B XYZ Tiles
» @ wes
» ) WFS / OGC API - Features
» D ows
& ArcGismapServer
GB‘ ArcGisFeatureServer
sl GeoNode

Q Type to locate (Ctrl+K) | Coordinate| 2048916,34.00526 |9 Scale| 1:14392 ~ | @ Magnifier| 100% % Rotation |0,0° % |V Render @ EPSGa326 @

oboboobooooboooboooooboooooboooobobooooboooboOooonoog
ooooogoooo

5.2.3 Follow Along: 00 0O: 000000

DDDDDDDDDD@DDDDDDDDDDDDDDDDDDDDD
. 0000000 ooobooooooon

2. 00000000 oboooooooooboOooOoOooooOoDOObOOUOooooOoDbDObOOoOoooon
gbooooood:
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Method |5impl]l‘y by distance - | | # Cancel | ’ « OK l
Tolerance |0,000000 *|| Layer units v

1 Feature(s): 17 to 17 vertices (100%)

3.000oooobooooooooooboog:

Method | simplify by distance

- |

| % cancel H « OK ]

|:] | Layer units

" Tolerance ’

1 feature(s): 17 to 5 vertices (29%)

gbooooboobooboboooobooon

4. ok000000D00

050 Module: 00000000000
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gbooooooooboobooboboboobooobooboobobobobooobooboobOobOoboon
gbOoooooooobooboobOobooboobooobooboobooooooooooboobOobooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gpbooooog

gbooooobooboooooboooobobooboobooobooobooboon

5.24 Try Yourself 00 O: 000000

bobbibl pooOo0o00000000000000000000000000000000000
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
goboobobooboobuooboobobbobooboobooboobooboobboboo
gbooooboooooooo

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gogbooobooboobooboobooboobobooboobooboobooobobobooobo

1. <ﬁDDDDDDDDDDDIZIDDI]I]DDIZIDDDDD sO00000 landuseO0 0000000000
ooooon

2. uoooil OQQUOUO000000000000oooooooooog

C::JDDDDDDD
3. goooboooboobgooboobooboobooboobooobooo

4. 000000000CO0O00DOO0OO0O0DOO0OOn

5. EUBOBED OppoOoOoO000000000000000000000000000000000
ooooooo

oo

gobobboobobooboobooboobobboboboobooboobooboon
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666 QGIS 2.0.1-Dufour - basic_map
DNEBERBR O EE =0 %2 o, BW
P UB 2R
©PeRYPARD
Gl — )
- R
v & o water .'mmlm@nmm
b - s o
VA
) IR,
@ & school_property P X
@ " 1" 3420C_2010_327_RGB_LATLNG
@
% x
Vol oottty Nt Pty oo Ton S iz
[
#
x ‘.v.mmmmm
)

Vaidaton rished Thaeis 2 cow oo aaltle 8 Coodrate: | azei6 05 | Selo rours 1)/ Rencer EPS0a520 ()

s JI0O00OODOUO0O0O0ODODODDLOUOOOODLObOUOOOOoOn
5.2.5 Try Yourself 0O O: 00000

%DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbobooooobooooobobooooobooo

1.%DDDDDDI:IDDDDDDDDDDDDDDDDDDDDDDDDD

2. 00000 0O000DOO0b0O0OO0O0OO0bOO0O0OOoDbOObn

3.%55555DDDDDDDDDDDDDDDDDDDDDD

gb: Oobooooboooobooboooon

oo

1. 0 O O Bontebok National Park 0 O O O O O :
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el

HS*RDBIX S
@]

B oo IET

066 QGIS 2.0.1 -Dufour - basic_map
EDBELR QS APLAHNPDLOLLKHLHRS & @ 8 p e BE &0 50 o BY
PIME R R LxB B ==
2R BPRRE QR ®
00 Layers
Vo S pices
A Ry
» ™ O water
v & routes
» &  rivers
» @ (- school_property
© / landuse
") L' 3420C_2010_327_RGB_LATLNG

T i il §] Comiate e

2. 0000000000DO

000 QGIS 2.0.1-Dufour - basic_map

DEBBOR 0% L5 BPO QAL G & hpe BE =0 5o o B
| 2B BR A o< [ =F%%5%5%

PRIV RARBPAIRR L C

" Tid ™ © buildings .

" roads

i [ o . =

v &\ routes

3

B, @ ven

@ » @ (9 school_property

€ () ¥ 342002010 327 RGB_LATLNG

@

%

Ve

r x

"Dt MEloEd Pk Rselen & Shep

Validation finished. There s a new plugin available Q5] Coordinate: [ 20.47209,3405102 | Scale [1:7028 |- 3] @ Render EPSG:4326

j.0ooobooooooooooboooooboooOoooooog
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5.2.6

Follow Along: 00 0O: 00000

PDDDDDE]IZI[]IZIIZIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

ooo
O0d:
]
1.%DDDDDDDDDDDDDDDDDDDDDDD

2. 000000000000 00O0DDOOODOOO

j.obobobocoooboooobooooboobooooobobooooOobononoo

~

.gogoboboocobooboooobo

066 QGIS 2.0.1-Dufour - basic_map.
DoBEBLOR OSLLARNPLLALR & @B EBE =0 32 O BYW
VB RR A B B SE s s n®
PRV BARBOR® L C
00 Layers 3
VilT Y s : .
m o 3
& 0 water N
. g . >
12 9 IR 754 £
R, @ e :r::t ;»"g&/?;//»,"u &
& sl )
@»ump.n, x//,}g?w
@ ] " 3420C_2010_327_RGB_LATLNG 3 ”,/» L
@
%
Viv .
0 Bulefegeer
Browser |
Validation finished. 20.4945,:34.0787 Soale (1519951 |-) (3] ¥ Render EPSCi4326 (@] |

gboooooboooooobao:
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Q15 2.0.1-Dufour - basic_map
LRSI @& & M peE BE =0 32 0 B
BEBR

E
D

2 g

o]
k< |95

(o3

> &\ rivers
» @ ( school_property

) & 5420C_2010_327_RGB_LATLNG

AHBINAAS o

g

Browser

it e ot o il ] Comiate s o851 )3 Sandr G528 )

gboooood

;
.%DDDDDDDDDDDDDDDDDDDDDDD

—_—

2. 00000000000000D0O0
3.000ooooooooo0oooboo0ooooboOooooOobo0ooooOobDOooooObOOoOooon

4. 0000000000DO00O000OD0

0006 QIS 2.0.1-Dufour - basic_map

AR & e, pe BE =m0 32 1 BY
8.2

o)

L
3%
(0.3

» @ ( school_property

) & 0420C_2010_327_RGB_LATLNG

“«

HS D8I XNSAS

B - Ea R
Validation finished. ‘There is a new plugin available Q5] Coordinate: Scale (119951 |+ (3] (M Render EPSG:4326 y
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goooo:

(]

Lo
ﬂm

E
S@ @

&
a

<vvvv|O

RRRERE

» & =

S 888FXNANS

Validation finished.

> ™ v
8]

14" 3420C_2010_327_RGB_LATLNG

e |

Buelegshier

There s a new plugin avaiable (g5] Coordinate: Scale 11199511+ ||  Rencir EPSG:4326 (@] |

5.2.7

Try Yourself 00 0: 00000

%DDDDDDDDD 'DDDDDDDDDDDDDI:II]I:IZI:IDDDDDDDDDDDDDDDDDDD
gboooobdooboobobooooobo

gbooooboooboobobooooboooooaon

1. 000 landuse OO0 00000000000 ODOOOOODODO

2.%55555DIZIDDDDDDDDDDDDDDDDDDDDDDDD

3.000000000

4. 0000000O0O00OO0O0O0O0OOO0OOO0OOO0ObOOO0OOOOO0bOOO0ObOObOObOOoOOOn
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iR e

YY)
DEBBLORA 0 LLARPLALR & & R ke BE =0 50 o BR
AUMB Rz a2 B SENB DS
P RIRBARPORP® L C
20 Layers
o - poes
w » @ O buildings
N > g /" roads.
> & water
LA R
yA .
R @ e
@ » ™ (- school_property
a ) 1" 3420C_2010_327_RGB_LATLNG
@
%
Vi
0 7 x
) x
x
5
H AN o
i o K et Rme x
4 % x
4 £ %
ﬁ*x > 4 P
o0 % % ; 9
e L x ” x
x £ x Y
x
Validation finished. There is a new plugin available Coordinate: | 204318340737 | Scale [1:19950 - /] ¥ Render EPSG:4326 )

5. 00000000000 00D00000DO00DOODO00DODO000DD landusedOOOOO
oboooobooooobooboboooboobooooobOooooooboooooboOobooon

.
6.%DDDDDDDDIZIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD:

XX QGIS 2.0.1-Dufour - basi
DEBROR O® AL ANDL R AR & i ce BE =0 5o 8 BW
AHUB RR & B E =F s s s
P RVABRARPOR® L C
20 Layers
» & . places
B & 9 buildings
RS g /" roads.
> & water
h) M= Rl
2 .
B, g ven
@ @ (= school_property
a ) 1" 3420C_2010_327_RGB_LATLNG
@
%
Vi
[P
x
X
D KSR x" 7
L R i
£ x %
i x X
% . x
ok x < .
v x
x
1 feature(s) selected on layer landuse. There is a new plugin available Coordinate: Scale [1:19950 1+ [$] @ Render EPSG:4326
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5.2.8 Try Yourself OO O: 000000

gbooboobooobooboboooobooooboboooooboo

C? .y
], 2 000000000 O =&=000000000 OQQO0O0000000000000

2. 0000000000000

oo
000000 O0OO00ODOO0OCOOOOOOOOODOOOOODOOOOOOODbOO

- J00000DOOOD0OOGCFIDO 10000000DO00DOO00O0DOOO0OO0OODOOODOOODOO
ob0oOooooboobooooobobo booboooboobooood

gboobouobooboobobooobooboooobo o6GC_FIDU 10000000DOO0OOODOO0O
gboooobdob oG FiDOODOOOOODOOOOOODOO

806 Merge feature attributes
0GG_FID GEOMETRY. osm_id osm_way._id name. ype aeroway amenity admin_leve barrier i
id Skip aftribute \:] Feature 1 \:] Feature 1 |:] Feature 1 \:] Feature 1 \:] Feature 1 |:] Feature 1 \:] Feature 1 \:] Feature 1 \:] Feature 1 \:]ﬁ
1 1 & [INULL 2855697 @ NULL ||Bontebok National Park @ |(boundary €3 ||NULL NULL NULL NULL tior
-14 NULL 2855697 @ |NULL Bontebok National Park boundary @ | NULL NULL NULL NULL atior
Merge Skipped 2855697 Bontebok National Park boundary nati(
[ E | Take attributes from selected feature
| @ | Remove feature from selection
(ol | [0

gbbooobooobooooboobooboboooboobooooooooboooobooooobooobooonn
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5.2.9 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooooooon

5.2.10 What's Next?

oboboooboooooooooboooobooobooooooOooOoboooooooooboooooboooon
goooob booboooobooobogobooobooboooooooooobooooboooDoOoboboooo

5.3 Lesson: 0 00O

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gbooooooooboobobobooboobooobooboobOoboboobooobooboobOobooboon
gboboooooboooooboobooooon

gooooQQGIstooooboooooobboooooobooooooooobooooooboboOoo
gboooood

oboooooob:0b00b000b00ob0obobocoonoo

5.3.1 Follow Along: QGISTO 000 O0O0OOO0O0OOCOOOO

. 0000000 rcadsO0OO0O0ODOOO

2. 0000000000000 ODO0O0OO0

3.roads00000000OO00OO0COOO0O

4. 000000O0O0OO0bOOO0OO0ODO0bOO0OD ODO0ODO0ObDOO0D DO0ODObDOObOODObDOOD
5. 00000000boQGIsuboobooboobooboooooboboooooboon

gbooobouooogbobooooboobobobooooboboaobobobooobobonooooa
gboooood

1.000 0000 rads0O0O0O00OOO
Z.QRDDDDDDIZIIZIDDDDDDDDDDDDDDDDDDDDDDDD

3. 0000ooboo0oobooooooooobooooobo0oobOoooooOooooDbOboOoOoDoboOooon
obooooobooooon
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4. 000000 H000000000 Qo000 000000000000000000 000000
obooooooooon

s.joboooboooobooooooobooooboooobobooo 0coboobbobobbooDbOoo
gboooboobooooboboo

8086 Attributes - roads
osmid |47587910) @ |
name [nuLL |
highway [unclassified &

waterway | NULL ‘

aerialway  [NULL |

barrier [NuLL |

man_made | NULL ‘

other_tags |"Ianes"=>"2" a ‘

6. 0O0O000O0ODOOODOOOOOODOODOOOOOODODOOOODOOOOIDODOOOOO
obooooobobo boooooboboooobooboooooboo

5.3.2 TryYourself 00000000000 ODODOO

gobobobooboobooboobooboboboboboobooboon

. 0o0gboboooooboooo@Woooboobooooobooobooo)g

2. QSDDDDDDDDDDDDD Swellendam D 0000000000 0DOO
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|238808188|

name [Voortrek Street al

highway |[tertiary al

walerway |NULL |

aerialway  [NULL |

barrier [nu |

man_made [NULL |

other_tags |"Ianm"=:>"2“

3. 00 highway 000 secondary 00O 00O

4. 0000000000000 O0DOGO0O0O0OO0

5. 000000 000000000 0oobo0ooboooooOoooooboooooooooDoboOooon
obooooooooon

5.3.3 Follow Along: 0000 O0O0OO0OO0OOCOOOOO0OOO

gboooooooooooboooobooooOobooOoboooboooboboobooooooooobooon
gbobooooboobooooobobooobooboooobobooooob obobooobo oooboooDo
1. roads D000 OO0OD0O..O0DOOO

2. 00000000000O00O00O0O00DO0:
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Layer Properties - roads | Fields

VAL
fi [ FermE fem id ~ Name Alias Type Typename Length Precision Comment WMS WFS *
122 0 [fid qlonglong Integer64 0 0 v v
35
W Source . . .
: abc 1 full_id Qstring  String 255 0 v v
—
& Symbology ac 2 osm_id Qstring  String 255 0 v v
€= Labels ac 3 osm_type Qstring  String 0 v
abc 5 lanes Strin strin 0 v
: Diagrams Q = =
-~ abc §  maxspeed Qstring String 255 0 v v
ng 3D View . .
abc 7 oneway Qstring  String 255 0 v v
abc 8 | ref QString String 255 0 v v
Attribut
Forlr% UEEs abc 9 | surface QString String 255 0 v v
Joins abc 10 | pame QsString String 255 0 v v
ﬂ Auxiliary abic 11 embankment Qstring  String 255 0 v v
Storage . . .
abc 12 maxweight Qstring  String 255 0 v v -

G’ Actions

.| @rnep || syl -

| /Apply || % cancel H «/ oK ]

3. 0boobboooooboboboooobooooobobooog

Layer Properties - roads | Attributes Form

Autogenerate

- | |E| | Show Form on add feature (global settings) ~ |

Q’ Information * Available widgets k.
Fields
32 source fid
i Full_id
Y osm_id
& sSymbology osm_type
7 Labels highway
lanes
maxspeed
€O Masks oneway
- . ref
1 Diagrams surface
& : name
Ny 3D View embankment
maxweight

E Fields

Attributes Form destination:ref:ba...
destination:symb...
Joins cutting
access
ﬁ Auxiliary hgv
Storage foot

@ Actions

destination:back...
destination:forward

[ @nelp || syl -|

Japply || ®cancel |[ JoK |

4.oneway 00000000 OD0OODOOOOOOOD OOOODODOODODDODOOOOO
gooooag:
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Layer Properties - roads | Atkributes Form

Q Autogenerate

“  Available widgets
~ Fields
fid
full_id
osm_id
osm_type
highway
lanes

ref

surface

name

embankment
maxweight
destination:backw...
destination:forward
destination:ref:ba...
destination:symbao...
cukting

access

hgv

foot

sac_scale

name:af
lanes:backward
lanes:forward
reg_ref

bicycle

cycleway

sidewalk

service

bridge

layer

@Help Style -

5.0k00000000

v General

Alias
Comment
v| Editable

Label on top

Show Form on add feature (global settings) ~

-

maxsEeed

Classification
Color
Date/Time

Attachment
Hidden

Relation Reference
Text Edit

Unique Values
Uuid Generator
Value Map

Value Relation

_

-

</ Apply || % cancel

6. 000 roads000000D0DOO0O0O0DOOOODOOOODOOOODODO

7.@7&DDDDDDDDDDDDDDDDD
. OOUooooOoooobouoooooboOoo

000 onewayOOOOO True(UOOOOO0)000 False(@OOOOO)OODODOOOOOODOOOO
gbobooooobooooooo

5.34 Try Yourself

highway 00000000000 ODOOOOCODOODOOOODODOO

oo

gobgooboboobooboobobbooboobdg ryrE00O0OO0DOOO0DO0ODODODOODOO
gbobooooobooooobobooobooboboooobooboon
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ims

ata

. 000oo0o0oooooooooooo oboooooooooo booboOoooooo

2. 00000000000 reads00000 0000 0OO0O0O0OO highwayOUOOQOODO:

|2 |highway |QSiring | Siring L | | Unique values eatabie | O
- | PSS - Lo [ l——m————
: Attribute Edit Dialog "highway" )—-l E EI
) /) ~
Line edit (¥ Editable .
Classification D Label on top e et e e e e
Range Select data from attributes in selected layer.
pnique values Combo box with predefined items. Value is stored in the atiribute, | ayer | roads
Value map shown in the combo box.
Enumeration Load Data from layer | | Load Data from OSV fle Value —
Hidden L -
Checkbox Vale Deseription Description highway -
Text edit
Calendar 1 | | Value Description
Value relation
UUID generator footway footway
Photo
Webview path path
Color
primary primary
residential residential
service service
tertiary tertiary
~ Remove Selected ~ Cancel @

3.okogooooooooo

4. 00000000000D0000000000 densifyJOOODODOOOO0O0OO0O0ODODOOOOO

oboooooooon:

0806 Attributes - roads

osm_id 238808188
name Voortrek Street |
highway | secondary s
waterway  NULL |
aerialway  NULL |
barrier 'NULL |
man_made | |

other_tags | "lanes'=>"2" |

Cancel | | OK |
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5.3.5

Try Yourself 000000000

uboboooboooooobobo booooobooooboobooonog

. 0020000000 test-dataU0O00OD0OO0OO0OOODOOOODOODOOOO

* name (text)

* age (integer)

Database training_data.gpkg

Table name test-data

Geometry type Point 0

Include Z dimension Include M values

EPSG:4326 - WGS 84 v || @
New Field

Name

Type 123 Whole Number (integer) -

Maximum length

Fields List
Name Type Length
name text 80
age integer

¥ Advanced Options

Layer identifier  |test-data
Layer description

Feature id column |fid
Geometry column |geometry

V| Create a spatial index

©Help

©cancel Qok

New GeoPackage Layer x

2. 00000o00o0obocooooo0ooboobOOobOobobOobOobOOobOOoboOooooobooooon
obooooboooooboobobooobooboooGIsooooooooooboooogooon
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U0d: oobo0oooooooobooooooooooooOooooboOooooooooooboooOoon

test-data - Feature Attributes

fid Autogenerate a| v
name richard a
age 23 =

Ocance

5.3.6 Follow Along: OO0 OO OO0OO0OO

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
U000 QT Designer 000 000O0DOO0OOODOOOOOOODOOOODOODOOOODODOO

1. QT Designer 0000000
2. 00000b0b0ob0booboo0obU0ooboUoboobooboo:

000 New Form

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

Widgets

Embedded Design

Device: Mone

Screen Size: | Default size s

[ Show this Dialog on Startup

| Open.. | [ Recentw | | Close | [._W

3. 00000 (@oooo)b0oboob0obo0oobOob D LineEdt 00 0000OO0OOO
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4. 0000000000000DOOC0O0O0ODO0O0O0O0DO0O0O00DDO0O0O0D LineEdit0OO0O0OO
ooo

5. LineEdit 00000000000 0OD00D0OO O0O0ODOOOOOOODODODOO@ODODOO
0):

000 Property Editor
|F|Iter | :E:' = /"'
lineEdit : QLineEdit
Propery Value
v
objectName lineEdit | +]
v
enabled T
» 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 | I1Beam
mouseTracking ™
focusPolicy StrongFocus
contextMenuPolicy | DefaultContextMenu
acceptDrops ™
> toolTip
» statusTip
p whatsThis
» accessibleMame
b accessibleDescrip...
layoutDirection LeftToRight
autoFillBackground | | |
styleSheet
b locale English, SouthAfrica
b inputMethodHints ImhNone
v
p inputMask
p text
maxLength 32767
frame ™
echoMode Normal
cursorPosition 0
> alignment AlignLeft, AlignVCenter
dragEnabled O
readOnly ]
b placeholderText
riirsnrhdoveShils | nniralbMovaShils

6. 00000 named0 0000
7. 000000000 SpinBoxOOODOODOOODOO agedOOODOODO

. bbooUooooobooboooooooboobooooooo ooboo oboOobOOoOoobooOooooDo
boboobOooboobo oobobooomoomoboooobooooboooooooobooon
obooooobooooooobooog

9. Line Edit 0 SpinBox OO0 D00 ODODOODOOO
10. 00000000000 0DOO0O0O0DOOOO0on

11. O0ob0ooooooooobobooooboon
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12. 000000000 00000000000000000O0O0DOOO0O0O0COO0O0O0O000000d™
gboooooboooooooboooooobooon

13. 00000000000 @OOoDo0O)bD 200@d)x 150(00)0 000000

4. 00000000O0O00DOO000O0:

o -add people.u® [=|%

Add a New Person

Name

Age |0 -
© Cancel QoK

15. 00000000 exercise_data/forms/add_people.ui 00O O00O00O0O0OOOO

16. 000OOO0D0OO0O0O QtDesigner1000000

5.3.7 Follow Along: 00000000 O0OOOODO

1.QGISOOOOO

2. 000 test-data 0000000000000 000000O0O0O0000OO
3.00000000 000000 Attributes Form0 000000000

4. 00000000000 000000000000 »0000000000000000

5. 00000000000000000000 add_people.vi D00O0OOOOOOO:
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Layer Properties - test-data | Attributes Form

Q Provide ui-file ~ | || show form on add Feature (global settings) ~

7 Information “ Edit Ul |/home/qgis-user/forms/add_people.ui

Available widgets

v General
¢ Source ~ Fields
* symbology fid Alias
- name
Comment
€7 Labels Rela;:ions
~ Other Widgets v|Editable | Label on top
€D Masks QML Widget
HTML Widget v Widget Type
. Diagrams
Text Edit -
Wg 3D View
Multiline
E Fields
Attributes Form
Joins w Constraints
L Auxiliary
&1 storage Mot null
{(9 Actions Unique
, Expression ~||€
- Display
v Expression description
4 Rendering
Enforce expression constraint
Variables
_ v Defaults
a [LEELELE]
Default value I
ﬁ Dependencies Erate
Legend Apply default value on update
QGIS Server
@Help Style -~ « Apply || % cancel « oK

-

6. 00000000 O0O0ODOOOO0o OKOODDOOOOD
7. 0000000000000C00O00O000000

. bOoUuooDbobOooooDoOoooDbobOoOo @aGIsSsoooooooooooooo)g

9.@3555555DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
obooooooboobooobOOonn ViewFeature FormO0 00000000000 OO0O0OO0OOOO
obooooooooboo

10 000000000000 0DO00O00bO0O0000000DbO0DbODO Edit Feature Form 0 0 0 0O
gboobooboooboobobooboobooooboooooooboooobooboooonoag

5.3.8 In Conclusion

gbooogooooooooboooobooboooobooboooobooooboboboooboooboon
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboooooboooboooooboooobooboooobooboooooboooobOobooonog

5.3. Lesson: 00O OO 185



QGIS Training Manual

5.3.9 Further Reading

obooooboooboooOpythenOOOOOODOOOOOODOOODOOOOODOOODOODOOODOOO
ooooobob python000D00D0OO0OO0O0ODOOOOOOOOOOOOOOODOODODODODOO
gboooooobooooooa

5.3.10 What's Next?

oboooooobobooQQGISOUoboobobooooo 1obobooooooboooboooboobon
gobooboboobooboobooboobooboboobooboo

54 Lesson: OO0

oboboooboooboooooboboooooboboooboOoboooooboboooOobobn

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gboooobobooooobooooboboooobobooooobooooboobooobooobon
obobooobooboooooboooobooboooooboon

gobooobobb:000b0obboobooboobooboobo

O000D0O00000000DO0 school_property 00 0000000000000 ODODOOODOOO
obooooo3booboobooboboboobooboooooboboooboobooooobobooooon
gbooogoooooooboooboooooboboooobooboooboooobobbooobooDboOoo
gboooao

5.4.1 Follow Along: 00000000 OOOO0ODO
school_property 10 0000000000000 00000000000000OODO0DO0OOOOOO
00000000O00oo

1.0000000000000000000

2.00 00000000000

3. obooooobooooon:
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Layer Properties - school_property | Fields

NE

d - 1Toggle editing mode tpe Type name  Length Precision = Comment

33

AN Source
: 120 id glonglong Integer64 10 0 v
% symbology

abe | name Qstring  String 80 0 v
€3 Labels
(abc VEHS

Diagrams

u# 3D View

E g Fields

E Attributes Form

Joins d V

. Auxiliary ~| @Help || style -| | /Apply || % cancel H oK l

4. 00000000D00:

Layer Properties - school_property | Fields
LMLAYAR=]

= |Newfieldime  Alias Type Type name Length Precision Comment

fi Information
1220 |id glonglong Integerc4 10 0 v

‘:{:\‘- Source i :
' abe name Qstring String 80 0 v

%~ symbology
a3 Labels

€O Masks

- :
: Diagrams

W# 3D View

E g Fields

E Attributes Form

5. 0000000000:
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Add Field

Name |image| |
Comment
Type Text (string) -

Provider type string
Length 255

F S
-

% cancel | « OK |

6. 0000000000000 O00O0DOOOO00ODODO00 image000O00D0OOOODO

7. 000000000 0CO0O00O0O0O0O0OObOO00O0O0

Layer Properties - school_property | Attributes Form x

Q Autogenerate ~ ||| show form on add feature (global settings) ~
Avai_lable Widgets = @FeoeE] =
~ Fields

id Alias
name
Comment
Relations .
~ Other Widgets v Editable Label on top
QML Widget
HTML widget v Widget Type
Attachment -
. Diagrams
Path
N# 3D View
E " Default path |/home/tveite/Downloads/QGIS/QGISTrainin... || ... | &
Fields
— Relative paths
‘:E' Attributes For
Joins
L Auxiliary
< W Storage
Storage Mode

{@ Actions

. ® File paths

® Display Directory paths

o 4 .
& Rendering v| Display Resource Path
Variables V| Display button to open File dialog

! Metadata Filter

™ Dependencies Use a hyperlink for document path (read-only)

Legend M

I ocisserver BRI Style ~ « Apply | ¥ cancel

. bbuobOobObOobboOobOookOOoooboooo

0. 000000 00000000 school_property 00D OO0 300000000000000OO
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goo

oboooobooooboboobooboboooboobooooobooooobooboooonoog

school_property - Feature Attributes

Actions
id |2 @ |
name school campus &
image

% cancel | o/ OK |

10 0000000000000 (mage0000OD0O0O0O0O ..)O

11. 00000000000 DO0D0O0 exercise_data/school_property_photos/00000000O0O
doooooooooooooooo

12.0o0k000000000
13. 00 0000000000000 0DOO00O00DO0O0O0

14 OO000O00O0O0O0O0O0O0OO0O0O0O00O00O0

5.4.2 Follow Along: OO OO0 OO

1. school_property D000 DOOOD OODOOO ﬁﬁ:sup:‘DDDDDDDD\DDDDDDDDD
goo
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Layer Properties - school_property | Actions
¥ Action List

fi Information Description Short Title Action  Capture Action Scopes On Notification Only when editable

':{Q Source
% symbology
€7 Labels

€D Masks

Diagrams

-
1

WF 3D View

E Fields

E Attributes Form

Joins :
»

ﬂ Auxiliary Storage | | Create Default Actions |
. Add a new action
Actions

» Show in Attribute Table

T o - - ronty | ot [ Jox

2. 0000000000000 O0O00b0O0O0DbO0O000 show ImagedJO0OOO0O0OO0OOODOO:
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Add New Action 05

Type Generic - Capture output

Description |Mandatory description
Short Name |Leave empty to use only icon
Icon

Action Scopes

Field Scope
Layer Scope
v Canvas

v Feature Scope

Action Text

The action text defines what happens if the action is triggered.
The content depends on the type.

For the type Python the content should be python code
For other types it should be a file or application with optional parameters

4 »
-~ || E Insert
Execute if notification matches

Enable only when editable

@Help % cancel

gbobooboooooooboooboooboooboooooboooboobboooobooobooobooon
gooo:
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¢ Windows
0000 0000000000000 0000 vRLOOO OOOODOOO
¢ Ubuntu Linux

00000 0000 Gnrome Image Viewer 00 eog 000 00O OO ImageMagick 0000 OO
display U0 00000 O0OOOOOOO0ODLOO0ODOO0OOODOOODOoOoboDOooboOoon

¢ macOS
1. 000000000000 oOOO000000 MecODOOOOOO

2. 00000000openJ0000DO0OO00OO0OOOOOOODOODOODODODODOO
gbooooood

obooooboooobooboooobooon

oboooooboooobooboQeIStboboooooooooboboo boooo oooo
gboooboobooooboooo

3. 00000 imageOODOOODO:
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Add New Action *

Type Generic - Capture output

Description |Mandatory description
Short Name |Leave empty to use only icon
Icon

Action Scopes

Field Scope
Layer Scope

v Canvas

v Feature Scope

Action Text

The action text defines what happens if the action is triggered.
The content depends on the type.

For the type Python the content should be python code
For other types it should be a file or application with optional parameters

1  eog- [%image%]

1 k

abc jmage - | E Insert

123 id

abc name

@Help % cancel

4. 00 000000000000QGISO D0DO0OO0O00OO0O0 0DOO0D0 [% "image" %1 000
gboooooooo
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5.0k00000000DOO0 ODO000DOOO0O00OODOOOO0ODOObOOO
6.0OKOOODOOOOOODOOOOOD ODODOOOODODOOO
gboooobdooboobobooooobo

1. 000 0000 school_property 00 000000000000 OO0OOOO

2. 000000000000 @%DDDDDDDDDDDDDDDDDDDD

. jooooooooooobooobooobobooboooooooooboooooobboooboobooboOoo
gbooobool1gbooooboboooog

eGHN-8-0, =2 2#% 2 =)0
T

4. 0000000000000DOOO0OOODOOO0OODOO

[+
4}

g

5. 0000000000030 000b00o0o0obo0obo0oooooDo

gbooooobdoooooood

543 Follow Along: 00O O00OO0O0OO0OO

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooobobooooobooooboboooobobooooobooooboobooobooobon
Ub0o0000O0000b00000nn GoogleOOOOOOOOODOOOOODOOOOODOQGISOOOO
gbooooooobogoooo

1. landuse 0000000000 DOOOODDO

Google 10 OO0OOOOOODOOO0OO0O name000OOOO0OOOOOOOOO
2. 0000000000DO
. oboboocobooboboooboboboooogon

4. 0000000bOO0bO0O0OO0 0obOoboobobOOobOOobDOobOobOoOobobOOobDOobOobOoobOoon
gooooao

5. 00 ='000000000000 gQQOOoO000000000 00000 0 URLOODO 0000
gbooooobooooooobooooobooon

6. 00000000 0OOO0OO0ODOODOoOoDOObOOoon

7. 00 0O Google Search O OO0 ODO0OO OOO0OOOOOOOODOOOOODOO
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. OO0 o OoOoOooobOooooooboOooOoooooOoooooboOooo

obobooobooooooooooboooobooobooobooboooobooobboobooooooooboboon
oooo:

e Windows

O00 0000000000000 Windows O Internet Explorer U0 0D O0OOO0OOOOO
oooobooooboooooo

¢ Ubuntu Linux

00000 O0000Oxdg-openJ OO OOOODOONOOUbuntu O O Chrome O Firefox O O 0O O
00000000 0oooooooooooooooooooog

¢ macOS

O0000 000 openD 000000000 OmacOSODOSafari OO0 O0O0OODOODOOO
obooboobooboobooooboobooog

gbooooobooooooboooooon

gbogbooooooboboboboboboboboooobobobobobobobooo
O00Google DO DDOOOODOOOODOOOODODO

O00GoogleDODOODOOOGoogleI D ODOUODODODODODOODOODOOOOODOODODODOO
000000000000 0o0b0b0bdOdGoogle 0D ODD0ODDOUODODODDODODODODOO
00o0o0o0oooooobobobbb0obOdOOdOd https://www.google.com/search?q=SEARCH_PHRASE
O000000000D0OO0O0D0 SEARCH PHRASEO OO DOOODOOOOOODOOOODODOOOOOO
00000000 O000O00O0O0Osearch 00000000 DOOOOODOOO

0. 00000 00DO0DO0O0OOhttps://www.google.com/search?q=000000000000000O
JoodooOobOo000o0ooobObOo00o0oooooOooooooooon!

obQGISOOD0DbOb0obboiO0Ob00OD name D00 O0D0OO0O0OODO GoogleDODODO OO
googo

10. name 00 0OOD0O0O0OOOOOO

11. msert DO O00O0O0O00O0O0DO0OO:
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Edit Action 05

Type Generic - Capture output

Description Google Search
Short Name |Leave empty to use only icon

lcon

Action Scopes

Field Scope
Layer Scope
v Canvas

Feature Scope

Action Text

The action text defines what happens if the action is triggered.
The content depends on the type.

For the type Python the content should be python code
For other types it should be a file or application with optional parameters

1 xdg-open-http://www.google.com/search?q=[%name%]

b

~ || E Insert
Execute if notification matches “ ]
Enable only when editable
@Help % cancel < OK

000000000 o0oQGISOd0odnoodoodond https://www.google.com/search?
g=[% "name" %] 0D DOD0OOO0ODOOOO[% "name" %] OO0 O0ODOO0OOOODODOOO name
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OOo0oooO0oOo0oooOoOoobooaIsooooooog

000000000000 O0O0O0O0O0o0oOn Marloth Nature Reserve DO OO OO OQGIS O
https://www.google.com/search?q=Marloth%20Nature¥%20Reserve 1 0 0 OO0 O OOOOOO0O
00 Google 0O OO OO0 Google O "Marloth Nature Reserve" D D OO0 DO DOOOOOOO

12. 000000000000O00000O0O000O00bO00aO0
13. 0kO00000000bO0 obooooobobobo oboboooooboooo
4. ok OOooOoOoooOooO bOboooooob oobooooooo

ggbgboboobooaobooabodan

o
1. 000 DDDDlanduseDDDDDDDDDDDDDfg\%DDDDDDDDDDDDDDDDDDDDD
gboooOobooboobobo0obooboboOobOonboOn (Google Search) DOOOODOO

2. 00b00o0ooboooooobooobooooboobooobooboboobooobooOobooboooobobooon
D00 name 000000000 ODO0ODODO GoogleDOODODOOODO

gd: bDbooboboooboooboaoboboobobooboobobooboboobboobobooooo
gobooooooooooooobooooo!

5.4.4 Follow Along: QGISTO 00 WebO OO QO DO

uboboooooboooobooobooooboooobooooboooooboooboOooboOoooooooon
gbooooooboooboboboboooboobooobooboboboobooboooboobobOobooDoon
oboboooooooooboboobooogooooboboboooboooDooDo oSooooobuboo
gboooooooobooboobobobooboooooboobobobobooobooboobOoboobooon
gboooooooooStobooboooboooobooobooobooobooooooooooobooooboon
gboboooooboooooboboooooboboobooooobon

goooQaGIstooooooooooooboooobo QbuooooooDOb0oboO0oooDGISO
gbbocoboooobooooooooboboobooooboooooboooboobooooboooooon
Python OO OOOOOODOOOOODOOODO

PythonOOOO0OOO0DOO WebODOOOODODOODOOOOOODOOODOODOOODOOODO
0000000000000 00000QtQWebView O OOwebkitOOOO hemlODODODODOOOOOOO
oboooooboobooooobooooboobobooobooboooooboboooobooboooooon
goooo

000 Wikipedia DO OOODOOOOOODOOOOODOO URLOOODOOOODOO:
https://wikipedia.org/wiki/SEARCH_PHRASE

gbooooboooooooa:
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. 00obo0booooboobooboooo ocooob bobooobooono
2. 0000000000000 bOOO0O0OoOO0bOb0cOoOOobOoOOoOoDo

e [0: Python

00: Wikipedia
e J0O00O:00,00000

- 00000 OODOO:

e

from ggis.PyQt.QtCore import QUrl
from ggis.PyQt.QtWebKitWidgets import QWebView

myWV = QWebView(None)
myWV.load(QUrl('https://wikipedia.org/wiki/[%name%]'))
myWV. show()

Edit Action x

4

Type Python Capture output

Description |wWikipedia
Short Name |Leave empty to use only icon
Icon

Action Scopes

Layer
¥| Feature
V| Canvas
Field

Form

Action Text

The action text defines what happens if the action is triggered.
The content depends on the type.
For the type Python the content should be Python code, if the action is triggered from a button
widget embedded in a drag and drop designer form, the form instance is exposed to Python as
the form variable.
For other types it should be a file or application with optional parameters.

1 from-ggis.PyQt.QtCore import QuUrl
from-qgis.PyQt.0twWebKitWidgets import QWebView

myWV - = QWebView(None)
myWV. Load (QUrL("https://wikipedia.org/wiki/[%name%] "))
myWV . show()

h L= LB ®, R - 1 Ry N )

L] ]
123 || £ Insert
Execute if notification matches

Enable only when editable

©Help © cancel
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gooo:
- J000D00000DOOOO0OMname®] OO ODDODOOOODOOOOODOO (OOOOOO)HO

« J000D0OD00O0OOODO QuebviewODODOOOODOOODOODO URLOODOO show(
goboobooboobobooooboboooobooooooboooon

gboobdobdoboboobobobobobooobobobobaobooooobobobooo
gobgobooobooboobooobo

3.000000 Wikipedia 000D 000000000000 WikipedaODOODOOODOODOO
oooo
5.4.5 In Conclusion
000000000 DDOQGIS00000N0NNNDNDDDDDO00000N0NNNNoDooDononooog
000000000000 O0PythonD 000000000 OSOD0000OODODOOOOOODOOO
00000000oOoOn

5.4.6 What's Next?

gboooooboobooooobooooboobooooboboooooboooobooboooooboon
gbooooboboooboboooooboooog
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gbboooooooboooooboooooboooooboooooboobboobboooooooooboooon
uboooOoboooboooooboooooobooboooboooooobooob  eISbooooobooooan
obobooooobooooooon

GgIsoooooooooogeaIsoooooooooooboo o

oboooooboooooocacISobooooooboobo bobooooobooooboobooooooooan
gboooogd Swellendam OO0 000000000000 O0DOOO0OOCOOODOOOOODOOO:

1. Swellendam O OO0 O O0O0OOO
2.00000000000000D00000000000 Mkmd00O0000O00O0O0O
3.0000 1I00mO000000O00O0OOO0O

4. 000000 somOO0O0OO

5. 0000000 s500mO0000O00

goooooooboooooooooooooooboo0oooobObo0ooooOooooDboboooooboOooaGIsy
gboooobooooog

6.1 Lesson: 0000000 OOOODOODO

oobooooboooobogoo ecry)DoooooooboooooboooobooooboooooooDoOoo
gboooobooboooobobooboobooboooonog

ggbgooboobb:boboboboaobooboobaoobooboon

6.1.1 Follow Along: 0 0 O

oboooobooboboooboobooOocCcRSOO wess40ooooooooooooobooooon
gboooopoobooboooooboo eSS uoooooooboboobooboooogobooooo

1. 000b0oo0oocooboooooon
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2. 000 exercise_data/world/world.qgs 000000000 DO0OOOOOO0O
3. 00 0000000000000000000O

4. 00000000000 DODOD 0L bODOO0OO0OO0OOOOOOOOOOObOOOObOObDOn
OO0o0o0oO0oO0oO011:5000 000010 500000000000000

5. 00 0000000b00O0b0O0b00b0oo0ooon

gbboooboooboooboooooooooboooboobooboobog 1:5 000 00000 OO0
glgbooooboobooooboobooooboboooooboboooooboon

ggboboboboaoboobuoobuoobobboboobooboobooboobobboaoboa
gobgooobooboooboobooboobooboboooboo

GCSsOoboobooobooboboooboobooboooboooboobobooboooobooboooon
gbooogoooboooooboooobobooooboboobooooboboooboboobobooboooboon
oboooooboooooooboooobobooogoboobooooboooobDobooooDboOoo
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
ubooooboooobOoobooooobooog

obobooobooboboobooboboooopcsbobogbobooobooopPCcSObObOOonooDOO
gbooooboboooooboooobobooooboobooooobooooboboooboonboon
gbooogpcSOO0O0OoobOob0oOoobOOobOOoOoboobOobooobOOoboooOon

6.1.2 Follow Along: 0O 0000 OO0
00000000QGISIDONNNDN0NDNDNONNDNNDNNNNNNDNNDN0ONDN0NDN0NDONND0ND
CRSOODOO0O0DOQGISODOIDONDNON CRSOODDOIDONDNOONDONDONDNOONDODONNOONDO

QGISOOO000 000 NN 0000D00NN000000D CRSO00000000
oooo

1. 0000000000D0O0glebal OOODOOO ODODOO ODOOOOOOODOODOOOODO OO
oooooopbOo crSO0ODOODOOOOODOCRSOODOODOoOoOoOooOOoD

2. WGS 84 /NSIDC EASE-Grid 2.0 Global | EPSG:6933 0 0000000000000 0O0oOKOOOO
ooooo

gbobobooboooboooboooooooobooboboboboboboobooooboooooooon
gboooooboooooo

3.0000001:5000 0000000000000
4. 000000000000
obooooboooooboobooogoon

gboboooooboooooobocRSOUbDooooooboooooboboooooobooobooo
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1.

2.

goboobObo0oooooobobbboooooobobbboooooobobOonn exercise_data/world/
RSA.shp OOOOOOOOOO

gboooboobooogob cRSOoooooooboooooooooboooobooobooobooo
ooOo00O0 EpSG:3410000

oboooooooo

U000 continents 00O 0O CRSOODODOOOOODOOOOODOO

6.1.3 Follow Along: OO CRSOUOO0OOOOOOOOOOO

obooobooobooobooobooo cRSUoooobooboobooooooboobboobboobooOoo
gbooooooogobobooboboobooboobooooboobooboobooboOooboOobooOooon

obooobooboooooobobooboob booboooboooobooboobooboboooooobOOoboboooboooon
gboboooooobobooooobobobo oo oboooboobooboobDOoboOooOoDOoD CeRS
gbooooogooboo

gboooocRSO0OOoOOoOOoOoboOobOooOooooOobon

1.

2.

training_data.gpkg 00 buildings 00 OO0 O0O0O0O0OOOO

0000000 buildingsOOOOOOOOO0OODOO

.pboboboboobuoob ooboob obobooboobooboobob..boobooboaoboa

goboboobooboob.oobobooobooboo

oboooooooboooocobOooboooboboooooobooon

. exercise_data/ 0000000000 O0ODOODODO buildings_reprojected.shp DO OO OO0

.CRSOO000DODOOOOODOOOOOCRSOOODOOOOODOOOODOODOOODODOO

o

0000000000000000 S5t opoooooooooon

.CRSO0DO00DO00OOODOODO0O0OODO Filer D000 ODODOO 34sO000000O

00000 WGS 84/ UTM zone 34S | EPSG:327340 000000

6.1.
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Coordinate Reference System Selector

Select the coordinate reference system for the vector file. The data points will be transformed from the layer

coordinate reference system.

Filter

Q. 345

Recently used coordinate reference systems

Coordinate Reference System
WGS 84 / UTM zone 345

Authority 1D

4

Coordinate reference systems of the world

EP5G:32734

5
Hide deprecated CRSs

wrdinate Reference System Authority ID =
RGRDC 2005 / UTM zone 345 EP5G:4062
WGS 72 [ UTM zone 345 EPSG:32334
WGS 72BE /| UTM zone 345 EP5G:32534

WGS 84 / UTM zone 345

EPSG:32734

4]

Selected CRS WGS 84 / UTM zone 345

Extent: 18.00, -80.00, 24.00, 0.00
Proj4: +proj=utm +zone=34 +south
+datum=WG584 +units=m +no_defs

| [ElHelp |

T | T
jl = %
g #
= -
P
e

9. 0000O0o0OOoooooboobobOoboboboobooooooo.obooooobooobooon

gooo:
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Save Vector Layer as...

Format | ESRI Shapefile

File name |n me/matteo/exercise_datajexercise_data/buildings_reprojected.shp | |_|

Layer name | |
CRS |EPSG:32734 - WGS 84 / UTM zone 345 - | (&)
Encoding |UTF-8

v Add saved file to map

P Select fields to export and their export options
w Geometry

Geometry type Automatic =

[ 2 Extent (current: layer)
P Layer Options

P Custom Options

| [ElHelp | | @cancel H FoK ]

10, ok OOOoooooo

go0oo0ooO0oDbOo0oobO0o0oo0oboboOoD200000 CRSO0O0OO0O0ODOOOODOODOOOOOOO
ooo

6.1. Lesson: 000000000 OOOOO 205



QGIS Training Manual

6.1.4 Follow Along: 00O OO OOOO

JoDooooooQGIS00n0dNnDoDoDODo0oo00onDooonooDnDoooDOooDoOooo
l. 0oooooooog
2. world/oceans.shp OO0 OO0 000000000

j.gbooboobobooo.0booboobobooboobooboooooboooooaon

Custom Coordinate Reference System Definition x

v Define

‘You can define your own custom Coordinate Reference System (CRS) here. The definition must conform to a WKT or Proj string Format for specifying a CRS.

Name Parameters )
=
Name
Format WKT (Recommended)
Validate
Parameters
v Test

Use the text boxes below to test the CRS definition you are creating. Enter a coordinate where both the lat/long and the transformed result are known (for example by
reading off a map). Then press the calculate button to see if the CRS definition you are creating is accurate.

Geographic / WGS84 Destination CRS

Calculate

@Help Ocancel Qok

4.$CRSDDDDDDDDDDDDDDDDDDDDDDDDD

5. 000000000 Van der Grinten I000000000000O00O0 OO OCOOODOOO
ooooooo

gbobooboooboobooboobooboobooboobooboobooboobooon
gooooaoo

6. 00 00O WwWKTOOoo oooooo

7. 00000 0000C0O0b00bO0O0O00b0oo0o0og
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PROJCRS["unknown",
BASEGEOGCRS ["unknown',

DATUM[ "unknown",

ELLIPSOID[ "unknown",6371000,0,
LENGTHUNIT["metre",1,
ID["EPSG",9001]11117,

PRIMEM["Greenwich",®,
ANGLEUNIT["degree",0.0174532925199433],
ID["EPSG",8901]1]1]7,

CONVERSION[ "unknown',

METHOD["Van Der Grinten"],

PARAMETER["Longitude of natural origin",®,
ANGLEUNIT["degree",0.0174532925199433],
ID["EPSG",8802]],

PARAMETER["False easting",0,
LENGTHUNIT["metre", 1],
ID["EPSG",8806]],

PARAMETER["False northing",0,
LENGTHUNIT["metre",1],

ID["EPSG", 8807111,
CS[Cartesian,?2],

AXIS["(E)",east,

ORDER[1],
LENGTHUNIT["metre",1,
ID["EPSG",90011]],

AXIS["(N)",north,
ORDER[2],
LENGTHUNIT["metre",1,

ID["EPSG",9001]1]1]1]

J

Custom Coordinate Reference System Definition x

¥ Define

You can define your own custom Coordinate Reference System (CRS) here. The definition must conform to a WKT or Proj string format for specifying a CRS.

Name Parameters )
Van der Grinten | PROJCRS["unknown",BASEGEOGCRS["unknown",DATUM["unknown",ELLIPSOID["unknown",6371000,0,LENGTHUNIT["metre",1,ID[...
=
Name Van der Grinten |
Format WKT (Recommended) -
PROJCRS["unknown”, =@ || validate

BASEGEQGCRS["unknown",
DATUM["unknown",
ELLIPSOID["unknown",6371000,0,
LENGTHUNIT["metre",1,
Parameters ID["EPSG",2001]]]],
PRIMEM["Greenwich",0,
ANGLEUNIT["degree",0.0174532925199433],
ID["EPSG",8901]]],
CONVERSION["unknown",
METHOD["Van Der Grinten"], -

b Test

©Help Ocancel Sok
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. okKOOoooDoooo

9. 00000000DbOO000O0 @DDDCRSDDDDDDDDDDDDDDDDD cRSOOOOOO
10. 00000000000 00O00000 0bOObO0 OO0 oobooOoboOooobooObOOooooDo

11. 0000boooooboooobooboooobooooong

(] *Untitled Project - QGIS 9e45223d42 [tm] - -] L
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DoERBRR [*LL,rPAPPLALRREDER & H-A-EE#I=-0 D~

A /BRR-Faxd0ed “qEH=Ews: Q@R 4an0- B &% s

Layers
% anTa-FRD

¢
|00 oceans |
v oceans

7
L]

Browser | Layers

IQ Type to locate (Ctrl+K) 1 legend entries removed. Coordinate | 2658439,-4502993) | salell;mazwxn |-] @ Magnifier | 100% [] rotation |00 [2] [v] Renver @ userr0002s @

6.1.5 In Conclusion
00000000000000000000000000000000000000000000000
00000000000000000

6.1.6 Further Reading

0000000 Advanced 0000000000 ODOO0O0 OOO0DOOOODODO

Coordinate Reference Systems 0 0 0 0 000000 O0O0OOO0OOOOODOOO

6.1.7 What's Next?

goboooooooQQGIstooooooboooooboooooooooobooooooobooooDoog
ogoad
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6.2 Lesson: OO0

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gboboooboobooboobooboQQaGIstobobooooobobooobobooooobobooooboon

gboooobdob:0b0o0o0o0ob0oboooboobooboobobooonog

6.2.1 GiIsooon
goooooooooooOoOoOoOOOOOODODOOODOOOOOOOOOOOOOOOOOOO0O000
go:

1. 00000

2.000000

3.00000

4. 0000000

6.2.2 00
000000000000 oDo0oooDOoooooooDdooo0ooooooDooDoooooooOoon
0000000 Swellendam OO O OO00OOD0OOOOODOODOOOO

1. 000 Swellendam 0 O OO O

2. 0000000000000 bDObOOODOobDOO0On 1kmd

3.10000 mOOODOODOOODOOO

4, 0000000 SmO0O0OO0ODO0O

5. 000000s0omO000000O0
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6.2.3 ood

gboobooboooobooboooobobooboooboon:
1. 00000oooocooooboo
2. 000000000
.gbooocoooobono
4. 000000

goooooobooSsMObDObOOOooDOoOoOoDoOOoO0oDOOO0O0ODOOO0O0ODODOO0O0ODODbOOoOoDObOOoODOOoOg
gbooooooboooooboobooooon

Ub0o00boo0b0o0ob0o0oboOooogoogo Introduction Chapter 00D 00O O0O0OO0ODOOOOOO
gboooo

gbo: oSMOooooooooobooboooooboobobooooboooobooboooboobobooobooon
gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gboooobooboooooboooooon

6.2.4 Follow Along: OO0 O000O0O0OOOOOCOOOO0OOO

ggbgobobobooboobooboobooban
1. 000 QGISODO0OO000oDoogno

2. 0000000000000 DOCO00DO00DbOO000O00DOO00O00XYZTilesOOOODOO OSM
gbooooooooooon
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*Untitled Project - QGIS B

Project Edit Wiew Layer Settings Plugins WVector Raster Database Web Mesh Progessing Help

DhEeBREN LRI PPA  BLOLS
g 9 »
D % T &-f)m- . R
Layers @&
Q@ . @ & T 7 = ! p e
~ V| " OpenStreetMa
Va |
[ \ y
&
%
e
y o 5,
» Swellendam g’k.,.
Browser [E1Es) e
' - [ o ] ! I -.n;.‘n-‘“‘w j‘?..e" Nz =
o P
» & postais E 3.
@' P MssQL
% @ pB2 [ (A
= @ WMS/WMTS / & " 4
&2~ ~ @ xvZTiles | ¢ 4
4 : ——
ga | * '?\é‘.‘ WFS / QGC API - Features | ’r ""‘-““ =N
To |y ) OWS f .( . “"“‘v. \
& ArcGisMapServer | s e
& ArcGisFeatureServer { L/ ~
sk GeoNode ! J i

[l v } § /i

i 2271701,-4029807 |W§ 2| 1:53229 ~| & r 100% >l s |o0°

Q Type to locate (Ctrl+K)

3. training_data.gpkg Geopackage 0 D 00000000000 OOOOOOOOOOOOOOOO
goog:

1. buildings

2. roads

3. restaurants

4. schools

000000000000 landuse.sqlited0 0000000
4. 0000000000DOO0O0OSwellendam, 0OO00OOOOOOODOO
00000O0DO000O0D0O0DbO0o0DO0D00bO00 rmads0OO0O0OD0OODOOOODOODOO

osMIO0OO0O0O0OO0O0OO0O0DOODOOO0OO unclassified, tracks, path, footway OO0 0O OO
ddoOo0O00O0bO0O000bOO000bOo0o00bOO0o0O0bOO0o0oO0DOOo0oo0bOoOo0ooobOoOoooboooOoa

obooooobooooooo

poooosMboOooOooooOOOOOOOOOOOOOOOOTNULLOOOO0O0000

5. roadsO000DOOOODODOOO..O0000000

6. JOO0OOObOObOOoOooobobooobDOobooooobOobooooobobn:

"highway" NOT IN ('footway', 'path', 'unclassified', 'track') AND "highway" IS.

—NOT NULL
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NOTO INO 2000000000000 highwayOOOOOODO0OOOOO0O000ODODOOOOOO
oboooooboooooo

IS NOT NULLO ANDO OOO0ODO0OO00DO0OOhighway DO O OODOOOOODOOOODOOODOO

roads 00000000 I?IDDDDI]I]DDDDDDDDDDDDI]DDDDDDDDDDEIDD
obooooobooooboboooobobooooobooboobobooonoo

gbooooboobooooobobooooboobooon:

tm_ch72 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEBRRYH ULLLAPP KA LEOR

J g ey @ 9 -
@ M-o-LEE%I a0 . @
Layers @®

« 0l =T E = e

~ |v| (@I training_data

V:; v/ [l training_data schoo!
o v [[] training_data restat
[+ v/ — training_data roa"’
ﬁg ! [l training_data buildi
v| [l landuse
,u v [ | ® openstreetMap
ﬁ: [ »
m Browser BE®
@ . O2THe
]
» / SpatiaLite =
@' » & postais
% P MssqQL
= I pB2
@v b B WMS/WMTS
v & XYZ Tiles
Va~
; » @ wes
S8 |» @ WFS/OGC API - Features
» () ows
& ArcGisMapServer
& ArcGisFeatureServer
s GeoNode -
[l v
Q_ Type to locate (Ctrl+K) 1 2275926,-4028540 |95 2| 1:53229 ~| @ r 100% =R <|v/Render & EPsG:3asT @
6.2.5 Try Yourself 0000 CRSO OO

gbooooboooboooooooboooboboooooo cRSUoooooooooooboooboboooobo
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gboooobooon

oo0oMooobD ESRIDO0O0O0OODOOO00000ODODOO000000D0DOO000MO 00 GeoPackage
000000D0D0000000000 GeoPackage DO OO O0O0DODDOODOOOOOO0OODODOODOOOO
gbboobooboobobooobooboooboooboob0o0obO0n training_data.gpkg OO
oboboooboobooooobobooooobobobooboOoboooooonoo
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UbO: O0000O0OWGS84/UTM zone 34SCRSOODO0OOOOO0OOCOOOOODOODOOO UTMCRS
gboooooboooobooog

1. 0000000 rmads 0O00OO0OO0DO0OOOOO

2. 000000 ---00000000000O0..00000000
3.00000000000000D0 0000000 GeoPackage OO ODOOODODOOO
4,..0000000D0O00DO0ODO0O0OQO GeoPackage O OO vector_analysisO0 OO0
5.0000 O roads_34SsO0 00000

6. CRSO WGS84/UTM zone 345000000

7.o0k00000000:
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Save Vector Layer as... <

Format GeoPackage -

File name ning-Data-release 3.10/exercise_data/vector analysis.gpkg &

Layer name roads 34S

CRS5 EPSG:32734 - WGS 84 / UTM zone 34S - | | &

Encoding

[»| select Fields to export and their export options
v Geometry

Geometry type Automatic -

3 Extent (current: layer)
P Layer Options

P Custom Options

©@Help v| Add saved file to map | % Cancel ' OK

O00000D000 GeoPackage 100000000 OOOroads_ 34SsO00000000O0O0O

8. UIDUUODOODLOOUDLOUODOOODOODbODOODOvector_analysis.gpkg GeoPackage 0000 00O
00o0ooon 34s00000000o0ooooooooon

macOS O O00000000000000D00 ReplaceD00O0000 QGISODO OO GeoPackage U
googoobooon

O0: 000 GeoPackage 0D OO0OOOO0ODOOOODOOOOOOODOOODOOOOOOOQGIS
O0O0000D0 GeoPackage OO0 DOOOOOOODOO OO DODOO
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0. 0000oooo0oooobooooDon

10. 0O000O00O0OO0O0O0ooOoOoooobooobooOoooobooooooOooboOooooboooboooon
gboooooobooooboboooobooo

goboosMoooo urMbOoooOobooooooboooooaoo

6.2.6 Follow Along: 0000 0:000000000O0O

QGISOboboubobobooboboobooboooobooboooobooboon

1. roads_34S U buildings_34SO 000000000000 OOODOOODOOOOOOOOOOOO
googobooon

2. 0000000 C0COO00OD0OO0ODOOOO0ObOObOQGISObOObO OO oboobobooooog o
oo oobooobooboobobo ooo ooboobobobooboOoboooooboooooOoon

3. 000 Buffer UODOODOOODOOODO roads_34SO0000000O00ODOOODOOOOODOODOOO
gbooboobooboooobooboooboobobn
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Processing Toolbox

¥

e 08 X

[

1 v v v W ¥ W ¥ ¥ ¥ ¥ ¥ ¥ v w

() Recently used
(2 Cartography

(2} Database

() File tools

(2 Graphics

(2} Interpolation

(2} Layer tools

(2} Metwork analysis
()} Raster analysis
() Raster terrain analysis
() Raster tools

() Vector analysis
(2} Vector creation
(2} Vector general
() Vector geometry

mo Add geometry attributes
4% Aggregate

4% Boundary

4% Bounding boxes

= Centroids

+ Check validity

&% Collect geometries

¥ Concave hull (alpha shapes)

# Concave hull (k-nearest neighbaor)

4% Convert geometry type
& convex hull

4% Create layer from extent
4% Create wedge buffers

@ Delaunay triangulation
¥ Delete holes

4% Densify by count

4% Densify by interval

P Dissolve

4% Drape (set z-value from raster)
4% Drop M/Z values

P Eliminate selected polygons
4% Explode lines

4 Extend lines

4% Extract specific vertices
"'* Extract vertices

4% Filter vertices by m value
4% Filter vertices by z value
4% Fix geometries

4% Geometry by expression
4% Interpolate point on line

i vnnn M hisensck ok

-

You can add more algorithms to the toolbox,

216
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gbooooboboooooboooobobooobo ooboooooboooon:

Strumenti di Processing =) ]
i AN ONS %)
| & buffer a |

il

* () Geometria vettore
4¢ Buffer multi-anello (distanza costante)
4+ Buffer su singolo lato
4¢ Create wedge buffers
4¢ Tapered buffers
4% Variable width buffer (by m-value)
v o GDAL
+* Geoprocessing di Vettor
o= Buffer su singolo lato
o Vettori buffer

- 4% GRASS
* Raster (r.%)
@ r.buffer

@ r.bufferlowmem
* Vettore (v.*)
@ v.buffer

-~ & SAGA
= Raster tools

& Raster buffer
& Raster proximity buffer
& Threshold raster buffer

= Wlmartor asnees

4. 00000000DOOCOO0O0DODOOOODOOOODOO

5. 00000000 roads_34SO00000DO0O00OSOO0O0D0OO0OO00OODO0OOOODOOOOODOO
ooo
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Parameters ‘ Log Buffer
bl B This algorithm computes a buffer area for all the
/" roads_34s [EPSG:32734] - | |...||®|| |Featuresinaninput layer, using a fixed or dynamic
~ | |distance.

Dista The segments parameter controls the number of
Istance line segments to use to approximate a quarter circle

| 50,000000 |:| 'meters ~| €&, | when creating rounded offsets.

Segments The end cap style parameter controls how line
s H endings are handled in the buffer.
d | The join style parameter specifies whether round,

—LLELEnE miter or beveled joins should be used when

|Round - | offsetting corners in a line.

Join style The miter limit parameter is only applicable for
miter join styles, and controls the maximum

| Round - | distance from the offset curve to use when creating

Miter limit a mitered join.

1 2,000000 3]

Dissolve result
Buffered

|[Create temporary layer] ||:|

¥| Open output file after running algorithm

| 0% |

| @Help || Runas Batch Process... | ¥ Close |[ «/'Run ]

6. D00 0D0O0OO0O0OOOO0OoOooOOOoO0OooooObOoooDObOOoOoooobOObOOoooDOboOooon
gbobooboooboobooboooboobobooobooboooooobooobooooboooooobooaon
oboooooboobooooooo

ob: DoOobOobOooobOobooboboobobooboboobobobobobobooboon
gbooooobooboooboboooooboooooaoon

7. 000 00bOO00bOOo0obooO0o0ooOo0o0ooO0oobO0o0obO boo ooooooboOoooboOoobooOooo
000 GeoPackage 10 D0 O0OO0DO0OOOODOOOOOO:

1...0000D0000000 GeoPackage OO O ... 000000
2. 000000000 roads_buffer_56mO000O

3. 000 vector_analysis.gpkg U O OO0 O OOOOAQ
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»

Parameters ‘ Log Buffer
Input layer

P y B This algorithm computes a buffer area for all the
|“-JH roads_34S [EPSG:32734] - | | - | |E| features in an input layer, using a fixed or dynamic

- distance.

. The segments parameter controls the number of

Distance g P

line segments to use to approximate a quarter circle
| 50,000000 |:| 'meters ~| €, | |when creating rounded offsets.

Segments The end cap style parameter controls how line
endings are handled in the buffer.

E 2]
d | The join style parameter specifies whether round,

—LLELEnE miter or beveled joins should be used when

|Round - | offsetting corners in a line.

Join style The miter limit parameter is only applicable for
miter join styles, and controls the maximum

| Round - | distance from the offset curve to use when creating

Miter limit a mitered join.

1 2,000000 2]

Dissolve result
Buffered

bkg' table="roads_buffer_50m" (geom) | |:|

¥| Open output file after running algorithm

| 0% |

| @Help || Runas Batch Process... | ¥ Close |[ «/'Run ]

. b0 bOoUooobooOoboUoooobooDbboooDboboOoo

gbooooboooooobooog
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*tm_ch72- QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEBREY ML, RPP PR B IR
' =4 - 9% e E-

4
Qo -HN-B-LEE%I =)0 - @
Layers (]3]

Q@ vasmva-zan
v| — roads_34S
\/: v! [l schools_34s
w v! [ ] restaurants_34s
roads_buffer_ 5om |
E?: v! [] buildings_34s
v| [ landuse_34s
, ~ [| #® openstreetMap
#e

l'ﬂ. Browser @R
g. cT0
(] -

» 77 Favorites
@' » " spatial Bookmarks
» [*¥ Project Home
% » [6] Home
» [/
» @ GeoPackage
\/;v » # SpatiaLite
» & postais

> @ WMS/WMTS
» @ XYZTiles

hEER AairE
4 3

|2 v Render @ Epsci3ssT @

Coordinate| 2271541402879 % Scale 1:51359 ~ | @ Magnifier| 100% |:| Rotation |0,0°

| Q Type to locate (Ctrl+k)

gbobooooodoooooboooooooobooobooboooboooboooboooobooooboooboooan
oboooooosomOobOOoOooOobOOoO0OOoOoOOobooon

gobooboboooboobooboobobbobbooboobooboobooobobboboo

gbooo;
1. roads_buffer 50m OO0 0000000000 ODOODOOODO ODOOOOOOOOOOOOOOO
ooo

220 060 Module: DO OO0



QGIS Training Manual

»

Parameters ‘ Log Buffer
Input layer

P y B This algorithm computes a buffer area for all the
/" roads_34s [EPSG:32734] - | | - | |E| features in an input layer, using a fixed or dynamic

- distance.

. The segments parameter controls the number of

Distance g P

line segments to use to approximate a quarter circle
| 50,000000 |:| 'meters ~| €, | |when creating rounded offsets.

Segments The end cap style parameter controls how line
endings are handled in the buffer.

E 2]
d | The join style parameter specifies whether round,

—LLELEnE miter or beveled joins should be used when

|Round - | offsetting corners in a line.

Join style The miter limit parameter is only applicable for
miter join styles, and controls the maximum

| Round - | distance from the offset curve to use when creating

Miter limit a mitered join.

1 2,000000 2]

issolve result

Bu Dissolve result

ok{python identifier: ‘DIsSOLVE geom)| ... |

¥| Open output file after running algorithm

| 0% |

| @Help || Runas Batch Process... | ¥ Close |[ «/'Run ]

2. 000 roads_buffer_50m_dissolved D0 000000000
3. 00 000000000000 00O0bOOOO0OOa

obob o000 ooooobooooboobobobooobooboog:
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*tm_ch72 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progcessing Help

DRy e, BPPR g0k MR

1A TN T TEYEY [ ¥ [0 n
@ -G-a-LEE %I s 0 . - @

Layers
« @ ® T &b ADO

@
roads_buffer 5om |
— roads_34s
o M schools_34s
[ "] restaurants_34s
] M roads_buffer_50m
[T buildings_34s
, [ tanduse_3as
f ~ [] & OpenstreetMap

l’ﬂ. Browser
@ - ORTHO
» - Favorites [«
@v » [" spatial Bookmarks
» [¥ Project Home
% » [6] Home
&~ 0/
» @ GeoPackage
V;v » # SpatiaLite
= » @ postais
€5 P MssQL
[ pB2 /
» @ WMS/WMTS
» B XYZ Tiles

| n FE VairT
4 »

| @ Type to locate (Ctrl+K) Coordinate| 2271575-4030207 |9 Scale| 1:51359

‘v\ & Magnifier| 100% ‘:\ Rotation | 0,0° |:| Render & EPsG38s7 @

gboooooobooooooo

Ub0: ODO0DO0O0O0O0DO0O0D SkortHelp OO O OODOOO0OOODOOOOODOOOODOOOODOO
gboboobooboobooboobooboo oo booboobooobooobooobooboooboobooooaon

gbooooooooo

6.2.7 Try Yourself 0000000

gobooboboobooboobooboobobooboooo

Ooado lkm 0O0OO0OO0OOOOOOOOOOOAO vector_analysis.gpkg O O O O O
schools_buffer_lkm dissolved DO OO OOOOOODOO

oo
- 0000000000 DOODOOOOODOOn:
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Buffer
Parameters | Log | ! Buffer
Input layer S This algorithm com_putes_a buffer area
| (7 schools_345 [EPSG:32734] - | [ . | | 2 | for all the features in an input layer,
e using a fixed or dynamic distance.
O
. The segments parameter controls the
Distance number of line segments to use to
- . . approximate a quarter circle when
|1.000000 « |'| kilometers ~ | 4=, creating rounded offsets.
HAEFIEES The end cap style parameter controls
|s |:| how line endings are handled in the
buffer.
End cap style o N
The join style parameter specifies
| Round b | . | whether round, miter or beveled joins
) " | should be used when offsetting corners
[2EE = ina line.
Round - N !
| | The miter limit parameter is only
Miter limit applicable for miter join styles, and
= controls the maximum distance from the
| 2.000000 |v offset curve to use when creating a
mitared join.
Dissolve result !
Buffered
|ogr:dbname=',‘home,.fmattec,’vector_analysis.gpkg' table='5chcols_buffer_1km_d| | |
Open output file after running algorithm
| 0% |
| [@|Help | | Run as Batch Process... ¥ Close | ’ &Rrun ]

oboooobo/oo0booooooo

e Segments to approximate 100 2000 0000000000000 000O00O0DOO0ODOOOOOO0O
oooooOobOoooOobooboooooboon:
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obooooooboooogon:

224 060 Module: DO OO0



QGIS Training Manual

000000 Segmentsto Approximate DO 0 500000000002000 2000000000000
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
goooon

6.2.8 Follow Along: 00000

goboobooosomO0000000lkmO0000000D0O00O0O0O0ODOOOODOOOO0OOOOOOO
gbboobooooboooboobboooboooboooboobboobobooooOooboOoOn oo (intersect)
gbooooboooboobobooooboobooo oobobobooobooboobo oobobooobooboo o
obooooooboooogooboo

1.20000000000000000D0000000D00 0000000 vector_analysis.gpkg
GeoPackage 0 O O (intersection) 0 0 OO0 OO road_school_buffers_intersect 00 ODOO0OO
doodooooDoooooooDoooom
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Intersection B

3 .
Parameters = Log Intersection
Input layer

This algorithm extracts the

' schools_buffer_1km [EPSG:32734] || || @ overlapping portions of Features
in the Input and Overlay layers.
Features in the output

Overlay layer Intersection layer are assigned
the attributes of the overlapping
-~ roads_buffer_50m [EPSG:32734] || || D features from both the Input and

Overlay layers.

Input fields to keep (leave empty to keep all fields) [optional]
Overlay fields to keep (leave empty to keep all fields) [optional]

v Advanced parameters

Overlay fields prefix [optional]

Intersection

lysis.gpkg' table="road_school buffers_intersect" (geom)

¥| Open output file after running algorithm

@Help Run as Batch Process... ¥ Close

2. 00000000000

goboboooboobooboobobobobooboon
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0 *chapter_7 - QGIS 9e45223d42 [tm]

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

BRBRY Qe spsn BUR e -H-B-GEE*I=S-9 D~
v/ J @ > ) Qae ~9- 8 S
Layers CE]
Seanva-an
v [l road_school_buffers_intersect
Ve roads buffer 50m di ed
ya —
™ ]
y v' [l schools_buffer_1km_dissolved

“EEEE

Browser | Layers

Q Type to locate (Ctr+K) 1iegend entie removed. Coontnate| 2634964033853 | R scale | 132255

~ | @ wagniner 100%

2| Rotation |00

2| (V] Render

Soscmst @

.200000000000000000D000DO0O0DOODOOODOODOOODOOOOOOOO0O

gboooooboobooooooooo

f *chapter_7 - QGIS 9e45223d42 [tm]
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
BREBRY Qe spsn Qe -H-D-LEEHZS-0 -
)/ B 7 T < = =% 9 % QAR ~29- B "X
Layers

Seanvs-z=a
V; v/l road school buffers intersect

"V roads 34s
y - v [[] schools_34s.

- v [ restaurants_3as

v [ buildings_34s
v' [l landuse_34s
»

Browser | Layers

Q Type to locate (Ctr+K) ] Conranate 2265759407113 | scle 132255

| @ waoniner 100%

2| Rotation |00

2| (V] Render

S o @

6.2. Lesson: 0O OO0
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6.2.9 Follow Along: 00O OOOO

gboooobdoboooooboboooboobooooboobooooobobooobooboon
. 000000ocooOo0obob0 booooobobo0o ooooboboooboobooooooonoog

2. 000000000000 O buildings_ 34SO00000O0O0O0OO0O0O O OOOO (intersect) O
0000000000000000000 ODDO00000000000D00D0000vector_analysis.
gpkgUO0O0OOO0OO0OODODODO well_located_houses 0000

Extract by Location *

P -
Parameters | Log Extract by location

Extract Features from . .
This algorithm creates a new

.~ buildings_34S [EPSG:32734] v || ... vector layer that only contains
matching features from an input

Where the Features (geometric predicate) layer. The criteria for adding

V| intersect touch Features to the resulting layer is
defined based on the spatial
contain overlap relationship between each
disjoint are within feature and the features in an
additional layer.
equal cross

By comparing to the features from

“ road_school_buffers_interse: ~ | | ... || @

Extracted (location)

:g' table="well_located houses" (geom)

v Open output file after running algorithm

| 0%

@Help Run as Batch Process... # Close

3.0b0booboooooobooboooobon

4. 0000000000D0DO0O0DOOO0O0O0O0DO0O0O0DO0O0O00DD well_located_houses 00 0 0O
gbooooboooooobooooboobooon
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*chapter_7 - QGIS 9e45223d42 [tm]

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
. 2 DD WC

BEBRRX [ 2e 87 R 5 2 a CE-LEE# =P M-

gobobooboobooboobobboboboobooboobooboboobobo

5.0002000000000000000000D00 buildings_34SO000000000000O0O

6.2.10 Try Yourself 0000000000

gbooboobool1oogboooscobobobooooboooobooboboboobDoboooon
goobooooooooosobbooooobooooooboooooooooooooooboDOoo

U00000oOo00oOo00d0n0 houses_restaurants 500m 000000000000 O0OOOOOOOO
0000 well_located_houses U 0000000000000 ODO0O0ODO0ODOOO SoomO00O00O0OO
goobgoooooo

oogd
000 houses restaurants S00m 00000000000 020000000000:

1. 00000000000 soomOOb00oOoOoOoobOOooooobooboooonog:
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Parameters | Log |

Buffer

Input layer

| (9 restaurants_34S [EPSG:32734]

L)

Distance

| 500.000000

-] |¢| [meters " LER

2]

End cap style

|Round

Join style

[Ruund

Miter limit

| 2.000000

Dissolve result
Bufferad

hefm atteo/vector_analysis.gpkg' table="houses_restaurants_500m" (geom) sql= | i

Open output file after running algorithm

Buffer

This algorithm computes a buffer area
for all the features in an input layer,
using a fixed or dynamic distance.

The segments parameter controls the
number of line segments to use to
approximate a quarter circle when
creating rounded offsets.

The end cap style parameter controls
how line endings are handled in the
buffer.

The join style parameter specifies
whether round, miter or beveled joins
should be used when offsetting corners
ina line.

The miter limit parameter is only
applicable for miter join styles, and
controls the maximum distance from the
offset curve to use when creating a
mitered join.

I

0%

] | Cancel |

l Help J I Run as Batch Process...

¥ Close H &Rrun ]

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

*chapter_7 - QGIS 9e45223d42 [tm]

 BERDRY QL NPPRAARBBIR 8 K-O-AEE#I=-0 0

V) /BVGNRk-BTx0fBoe ="=q@=“E229% QAR 40- B K
Layers o8

®egeva-ann

¢om

4

. restaurants_500m
Il located_houses

oo [

| Q Type to locate (Ctri+K) 1 legend entries removed.

) |9 scale[122808 |~ | @ Magnifer| 100%

[2] Rotation B 3| (V] Render @ epsineT @

2. 000000000000O00000DO000;

230
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Extract by Location

Parameters | Log Extract by location
Extract features from

o This algorithm creates a new vector

| 9 well_located_houses [EPSG:32734] v ||.. || [layerthatonly contains matching
B features from an input layer. The criteria

for adding features to the resulting layer

Where the features (geometric predicate)

. is defined based on the spatial

vl intersect el relationship between each feature and
contain overlap the features in an additional layer.
disjoint are within
equal cross

By comparing to the features from

| (9 restaurants_buffer_500m [EPSG:32734] - |[..][®]

Extracted (location)

hattec.l’vectcr_analysis.gpkg' table="restaurants_buffer_500m" (geom) 5q|=| |_|

V| Open output file after running algorithm

| 0% |

| [E|Help || Run as Batch Process... # Close |[ &Run l

obooo0osmbOO0OO IkmOOOO0OO0O0OOSOmOOO0O00O00O0O0O0OO0O0OOOOOOOOOOO
gooo:
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*chapter_7 - QGIS 9e45223d42 [tm]
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

T DBRRRY QP LLANPPRLRALBRIRS 46 K-O-BEH#Zs-0 0

//BAK- FB<0D6o =aMuss4% QAR A0- B HU L
Layers.
:«m@?&,unu
[ intersect
Vil O
AN
O
) v

‘
Oo0«®

B |

[ Q Type to locate (Ctri+K) 1 legend entries removed.

6.2.11 Follow Along: 0O 0000000000

goboooooooolooooooooobooooboooobobooooooooooooboobooooonoog
ooo

1. houses_restaurants 500m 0 0000000000000 0OOO @DDDDDDDDDDD oooooo
obooooobooobooboboooo oboobobooboo oooobo

2. 0000000000000 0DDOO0OOODODOO0O0AREADD ODOOODOODOOOO
O(real) D0 00 O0DOOOO0DDOOO $Sarea0000D00O
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Field Calculator *

v Create a new Field Update existing Field

Create virtual field
Output field name AREA
Output field type | Decimal number (real) -
Qutput field length Precision

Expression | Function Editor

=+ A gD w D)8 Q searc... function $area 3
$area 4 - = Returns the area of the current
» Date and Time
» Fields and Values fe.ature. The area calculated by
» Files and Paths this function respects both the
} Fuzzy Matching current project’s ellipsoid setting
» General and area unit settings. For
~ Geometry example, if an ellipsoid has been
analelatl‘-‘e“ex set for the project then the
calculated area will be ellipsoidal,
Output preview: 1501.0355253089597 area | ~| |and if no ellipsoid is set then the |~
o You are editing information on this layer but the layer is currently not in edit mode. If you click

OK, edit mode will automatically be turned on.

@Help % Cancel

O0000O0Db0O AREADOOOODOOOD(@MUbOOOoDH)yooOoDOoo

3.0kO00000000D0O0000000000 "AREA'O0DO0OO0O00D0O0O0O0DO0OOn

4. 000000000 %DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ooo

5. 000000000 D000 DOO00C O00O00ODbO0Ob0O0O00 O "AREA >= 1000000000
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Query Builder .

Set provider filter on houses_restaurants_500m
Fields values

old_name = Q. search...
addr:erf

internet_access

level

sport

man_made

layer Sample All

height
= Use unfiltered layer

v Operators

= < > LIKE % IN NOT IN

<= >= I= ILIKE AND OR NOT

Provider specific Filter expression

== 160

&
o]
~

@Help Test Clear 3 Cancel

6.0oKOOODOOOODO

gboooooboboboobooboobo wobobooboobooboooboboboooobooooDbobo

6.2.12 Try Yourself

oboboooboobobobobobob0bob0obob0oDbD0bO0b0obO0DOD GeoPackage O OO
00000 solutionODOOO0OOOOO0O0DOOO
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6.2.13 In Conclusion
GISO00000D0DOOO0DQGISODODNDDNDNDNNNNNNNNNNDNDNDNDNNN0N0N0oNoNonono
0000000000000 0000000

6.2.14 What's Next?

gbooboooooobooboobooboobooboooboobboobboobooooboooboooon

6.3 Lesson: OO

200000000000000O0O0DODOOO GISOO0OODOOOO0OOOOO0OOODODOObOOOOn
gbobooooooboooooaoo

gogbgboboobooboobobboaobo bboboaobooboobodoong

6.3.1 Follow Along: OO OO OO

gbogboobogbooboboooobo boobab -soobobobooboboooboobobaooa
goboobobooboobooboobon
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Processing Toolbox
a0 TN

Q Search...

» (9 Recently used
@ Cartography

@ Database

@ File tools

Q@ GPS

@ Interpolation

-

-

-

-

-

-

@ Layer tools
Q@ Mesh
- @ Network analysis

-

~ Service area (from layer)
« Service area (from point)
« Shortest path (layer to point)
« Shortest path (point to layer)
« Shortest path (point to point)
@ Plots
@ Raster analysis

-

-

-

@ Raster creation

-

@ Raster terrain analysis

-

(@ Raster tools

-

@ Vector analysis

-

Q2 Vector creation

-

@ Vector general
@ Vector geometry
@ Vector overlay

-

-

-

@ Vector selection
@ Vector table

@ Vector tiles

» i GDAL

» @ GRASS

-

-

B

000000 exercise_data/network_analysis/network.qgz D00 0O0O0O0O0OO200000000

gooooo:
* network_points

e network_lines

network_lines 00 00000000000 ODO0OO0O0O0OODOOOOODOOOOOO
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gbooooooboooooboo200000b0000000b00000bOO0bOb0OobOOoobOOon:
s JO0OO0O0OOODOOOODO
e JO00OO00OO0OODOOOOODOODOOOODODLOOOOODOO
- JO00O00O0ODOO0ODOOO0OOODObOOODOObOObOOODO

gboooooao

6.3.2 guoodooooooobooood
gooooooobOobobooo200000D00000D0O00OO0000O0ODOOOOOODODDOOO0OO
gbooooao
gboboog20000 00 b0b000b00b0O0O0Oo0bOo0O0oO
l.ooobobobooboobooboob boboobooboon
2. Network_lines 0 OO0 0OO0O00O0OO0O0OO0COCOOOOOOOOOO
3.000000000000000D0OD0O

ob2000000000000004:
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Starting Point
<
PN -
=
/50

Ending Peint

4. 00 (x,y) OOOODO :guilabel:... O0O0O00000000O000O Starting Point> 00000000
gobooboooooboooooboooboobobooooboooooooooobooboooooon
gbooooobooooboboo

5. 000000000000 D0 Ending point000000000O00O0OCOOODOOO

6. 00 0000D00OD0OO0ODOODO

Shortest Path (Point to Point)

Parameters || Log Shortest path (point to
Vector layer representing network pOlnt)
|g'f$ network_lines [EPSG:32734] - | c’ J% |_-| This algorithm computes optimal

(shortest or fastest) route between
given start and end points.

Selected features only

Path type to calculate

| Shortest - |

Start point

|-337683.461296,14891793.324881 [EPSG:32734] (] .|

End point

|-338394.378190,14891385.941820 [EPSG:32734] | |:|

p Advanced Parameters
Shortest path

[Create temporary layer] | |:|

v| Open output file after running algorithm

| 0% | Cancel

| 1B Aide | | Advanced - || Run as Batch Process... + Run | | @ Fermer |

7. 0000000000000 0DO000DO0O0OO00OO0ODOO0ODO0O0O0O00 network_linesO O[O
gbooobooboooobooooobooboooog
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g rowser | Layers

. booooooboobooobooooboboooboobooobo oo oooD3poobooboooDog
goooog

obOoooooboboobbooobooobooobooobooo200b0000O00O0OO0bOOoOn
oood

oo0ooooOo0oooOoooobooooooogicoDbobooooDo

Shortest path — Features Total: 1, Filtered: 1, Selected: 0 @
J & s T E P PE = &5
start M end cost
1]-337683.461296, 14891793.3249 | -338394.37819, 14891385.9418 906,4072543701861

~— Show All Features _

gboooobobooooobobooobooboooobooboooon

6.3.3 Try Yourself 0 O O O

gooboooooooooobOoo20000000000000000

oboooobooboooboobooooobooog

oo
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. 0obdbobo o0oobobobobooboooobo0ob obooooooboobOobooboooo

Oo0:

Shortest Path (Point to Point)

Parameters | Log

Vector layer representing network

Shortest path (point to
point)

3/ network_lines [EPSG:32734]

a1 RN

This algorithm computes optimal

Selected features only

Path type to calculate

(shortest or fastest) route between
given start and end points.

| Fastest

Start point

-337683.461296,14891793.324881 [EPSG:32734) [ -

End point

-338394.378190,14891385.941820 [EPSG:32734] | |:|

p Advanced Parameters
Shortest path

| [Create temporary layer]

v Open output file after running algorithm

0% | Cancel

| i Aide | | Advanced - | | Run as Batch Process...

~ Run || @ Fermer |

2. 000000000000 00O0DODDOOOODDOOO

3. 0b0b0O0booooboooboobobooon

4. 0000000000000000O0OO00O0 cotD00OO0OODDO20000000000000O

gbooooooao

Shortest path — Features Total: 1, Filtered: 1, Selected: 0

a VT ESD

start

2E =

end cost

1/-337683.461296, 14891793.3249

-338394.37819, 14891385.9418

- Show All Features _

0,018128145087403721
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6.3.4 Follow Along: 0000 OO0OO
00000000000000000000000000000000 0000 0002000000
000000000000000000000000 00 0000000000
0000000000000000000000000000

1.0000000000000000 00000000000

2. 000000000 (xy 0000 (xy 0000000000000

3.000000000 000 00 000000

4. 0000000000000000

5. 00000000 kem/h)DODOO0OODO SO0 4000000
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Shortest Path (Point to Point)

Parameters Leg

Vector layer representing network

| /" network_lines [EPSG:32734]

[] selected features only

Path type to calculate

| Fastest

Start point

|—33?683.461 206,14891793.324881 [EP5G:32734]

End point

|-338394. 378190,14891385.941820 [EP5G:32734]

w Advanced Parameters

Direction field [optional]

Value for forward direction [optional]

Walue for backward direction [optional]

Value for both directions [optional]

Default direction

| Both directions

Speed field [optional]

Default speed (km/h)

| 4,000000

Topology tolerance

| 0,000000

Shortest path

|[C reate temporary layer]

v| Open output file after running algorithm

Shortest path (point to
point)
This algorithm computes optimal

(shortest or fastest) route between
given start and end points.

0%

| Cancel

i Aide || Advanced -

Run as Batch Process...

6. 00 0000DDOOO

+ Run || & Fermer |

7. 00000000000000000O0O0O0O00DOO0O00O0O0DbOOOO0O0O0ObO000O0
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cost 0000000 ODOO0DOODOOOOOOOOODOODOODOODOO0 costOOO0OOOODOO
oboooooboooooobooobooboooooonoo

8. =0 0000000000D0D0000DODOO0DOOOO

0. 000000000D0OO000DOD00O0DDO0O minwesDDOOOODO

v| Create a new field

Create virtual field
Output field name |minutes
Output field type

Output field length |10 - | Precision

Expression Function Editor

B[] &L

"cost" * 60

S| {2 S| Y | | O T Y

Feature B51296, 14891793.3249 ~

Preview: 13,596108815552794

i Aide

1.2 Decimal Number (real)

Shortest path — Field Calculator

Update existing field

-

3 -

..........

+ Date and Time
~ Fields and Values
feature
geometry
id
MNULL
abc start
abc gnd
1.2 cost
v Files and Paths

group field =

Double-click to add field name to expression
string.

Values | Q, Search...

All Unigue 10 Samples

« 0k |®ﬁnnuler

gbooooobooooboobooogobobooboooo40b0oboboobobobooboobobobooDboOon

gbooooooboo

6.3.5

gbooobooooobooo

gboooobobooooobooooboboooobobooooobooooboobooobooobon
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gboboboobooobooo ob booooooDobobOob o0 D km/hO000OO0ODOOIO
oooooooooooooooooboo0oooooo0ooooOoO0o0o0oooDooODo000n 20km/h
oooDoDOooOooooOo 100km/h0000DO

gbobooooooooooobobobobo b obooboobooboobob ODobooooobobobon
gboooao

1. 00000000 0bO0000obo00obooooobooo ooboooOooboon
2. 000000000000000 000000 network_lines00OODOOO
3. 000000000 OO0 '00 '00ooobo

4. 0000000000000 (xy)O0O0O0 (x,y0OO0O0000O

5. 00goobooboooooooo

6. 00000000DODOO0ODDO ODOO0DDOO0OD speed J0DOOODOOODODOOODOOOO
oboooooboooooboobooooboboooooboooon
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Shortest Path (Point to Point)

Parameters [l Shortest path (point to
Vector layer representing network pﬂint)
| /" network_lines [EPSG:32734] T | CD % |_- This algorithm computes optimal

[ Selected feat Iy (shortest or fastest) route between
Selected features only . :

: given start and end points.
Path type to calculate

| Fastest - |

Start point

-337683.461296,14891793.324881 [EPSG:32734] [ - |

End point

-338394.378190,14891385.041820 [EPSG:32734] [

w Advanced Parameters
Direction field [optional]
Value for forward direction [optional]

Value for backward direction [optional]

Value for both directions [optional]

Default direction

| Both directions - |

Speed field [optional]

| 1.2 speed - |

Default speed (km/h)

| 50,000000 ]

Topology tolerance

| 0,000000 2| [meters  ~ |
Shortest path
|[C reate temporary layer] | |__
v| Open output file after running algorithm
| 0% | Cancel
| H aide || Advanced - | Run as Batch Process... + Run | | & Fermer |

7. 00 00000000000
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8. DDDOUODDODDOOO0ODD network_linesOOOO0ODOOOODO

*network - QGIS 9e45223d42 [tm]
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
BERRY 0P LSHDPPA S 1M e S - EE %L s [[F

/ /@ “q4HYUER%Y QAR 29~ "
Layers a®
¢ B e TVE-BAD
Shortest path

0

ENSBS

goboobobooboobooboobooboboon

6.3.6 gboboboooobboogod

goooboooooc ooboobooooooobooboooo ooboooobooooobobobobOobOooDo
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
ooo

ugb: oboboooo b oobooboboooboooob oobooboboboooooobOoboon
gbooooooboooon

25000000000000D0O0O00 network_pointss 0000000000000 0O0O0ODOOOOO
ubooooooboooooobooboo

1. network_points U0 OO0 0000O0O0OOOOOOO

2. 000000000 O0OD0O0DOOo0OO0ObDO0bObOO0oO bOOobDOobDoOoboOoDo
3. 000000000000 000 O network_linesOO OO OO

4. 00O00O0OO0O00D000 O network_points OO OO OO0

5. 000000ob0b0bObOoobOooono
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6. 000000000 0OO0DOOO200000000

7. 00 00000000O0O00O00000O0

Service Area (From Layer)

3
Farameters [CH Service area (from layer)
Vector layer representing network | |This algorithm creates a new vector with all
| /" network_lines [EP5G:32734] - | tn \5% | o the edges or parts of edges of a network line
— layer that can be reached within a distance
Selected features only or a time, starting from features of a point

layer. The distance and the time (both
referred to as "travel cost”) must be specified
| Shortest - | respectively in the network layer units or in
hours.

Path type to calculate

Vector layer with start points

" network_points [EPSG:32734] - | B %, |:

Selected features only

Travel cost (distance for 'Shortest’, time for 'Fastest')

| 250,000000 a |2

p Advanced Parameters

Service area (lines) [optional]

[Create temporary layer] | | P

v Open output file after running algorithm

Service area (boundary nodes) [optional]

[Skip output] | |:

Open output file after running algorithm

‘ 0% | Cancel

| H Aide || Advanced - | Run as Batch Process... + Run || @ Fermer |

oooooog2o00oOoooOo0oOoooboOoOo0oOoooOoboO0ooooObOOooooDObOoooDobooooon
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*network - QGIS 9e45223d42 [tm]
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Hel

BEDRY VP poapPpLR

NS

Browser | Layers

obooooog

6.3.7 In Conclusion

uboooobobooobo oboooobooboobooboboooobooboooboboooboooboooo
ooo

gobobobooboooboobooboobobbobboobooboobooboboboboo

6.3.8 What's Next?

gbooooboobooooobobooooobooooboOoboooooboooooaon

6.4 Lesson: 1000

O0: Linfinitid SMotalaD D OO O 0OO0OO00O0OOOO0OOOOOOO

goooODbO0o0o0o0ooooooobbOoooooooOobbOO0o0ooooOobObOO0oOoOooDoODODbDO00 QGIS
gboooobooooooboooobooboooooboan

oboooooooo oobooboboboboobo oo GISsooooooboboobooooooon
gogo
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6.4.1 Follow Along: 00000000 OO0O0O

gbooboobooboobooboooobobooboobooon
obobooobooooobooboooobooboooboobooooobOoboooooboooo
gboooobooooooobooogon

. 000oo00ooboooooboooboo

2. roads 00000000 exercise_data/raster/SRTM/ OO0 srtm_41_190 000000000
oood

Ob0: SRIMDEMUOOOO CRSOOO0OO00OO0OOO CRSOOOODOOOOODOOODO QGISOOO
oooooooocRSOOoooooobooooooboooooooooooboOoboOooooboooo
gboooboobooobooboboooobooooboooooon

3. 0boboboobooobooboooobooonDo

4. 000000000 O0OO0O0DOOO0ODOO 0DO0ODOODOOODODOODODODODODOOOOODOOO
oboooobooboooooboboooog:

Minimum Bounding Geomektry x

4

Parameters [ Minimum bounding
Input layer geometry
/" roads [EPSG:4326] || || D@

This algorithm creates geometries which
enclose the Features from an input layer.

Field (optional, set if features should be grouped by class) [optional] |  Numerous enclosing geometry types are
supported, including bounding boxes
(envelopes), oriented rectangles, circles

Geomeltry type and convex hulls.

-

Convex Hull - Optionally, the features can be grouped by

: a field. IF set, this causes the output layer

Bounding geometry to contain one Feature per grouped value

[Create temporary layer] with a minimal geometry covering just the
Features with matching values.

v| Open output file after running algorithm

| 0%

@Help Run as Bakch Process... # Close

gooobooobobooboboboobobobboob oboobobbobooboobobo
gbooooboooobooboboooooboooooboao
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gboooooao

00000 OOOO0OODOOODOOOODLOODOOObOOOOOObOO0OODOOOe.00OODO
oooobOoobooooonD:

Random Points in Layer Bounds

b -
Parameters | Log Random

Input layer | pointsin
2 Bounding geometry [EPSG:4326] ~ | | ... |E| layer bounds

This algorithm
creates a new point
layer with a given
|100| & :| number of random
points, all of them
within the extent of

Number of points

Minimum distance between points

0,000000 | degrees A\ | agivenlayer. A
) distance factor can
Random points be specified, to

avoid points being
too close to each

|[Create temporary layer] |

v Open output file after running algorithm other. =
| 0% |
| @Help | RunasBatch Process... | ¥ Close | | </ Run |

ob: ooooooobobooooooboboooobooobooboboooboobDoboboo oboo
b0 ooobobooooobooboobobooooooooobooboobooooooboOoboon
gbooooobooobooboboooobooboooonod

gobooboboobooboobooboobooooboobooboobo:
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*Untitled Project - QGIS X

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEERRY QLLLHPP0 A ld KT (9 ¥ " [0 n
iy e Yy @y »
Q¢ -B-o-0EE# 3 =0 . @
Layers (=23
@ vawmv w0
v/ ® Random points =] &=
VS v! ] Bounding geometry (=)
' — roads
[+] - B crkm A1 1Q ¥
ﬁ?, Browser B
ORETHo
% :
b 0 Favorites =
% v [ spatial Bookmarks
. » [al Home
y [0/
» @ GeoPackage
¥ |» /# spatialite -
Q. Type to locate (Ctrl+K) rdii 2008334046 |9 1324314 |~ @ n|100% < 21 /00° | v/ Render & EpsGi43z6 @

goboobooboo

ubooooboooboobobooooboobooooboboooboooobobo booobooobooon
oboooooboobooooobooooboobooooboobooooobobooobooboooooon

gobobooboobooboobooboobobbobo

1. Sample rastervalues 1 00000000000 O0OOO

2. 0000000000C0CO0D0000000 Random_points JO0OO0OOO0OOO0OOOOOOO

SRTMOOOO0ODODO0OOOO0O00000D00000000000 rvalue NOOOOOODONOOO
gboboooobooboobobooboobooooboooooobooog
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Sample Raster Values

Parameters | Log

Input Point Layer

al

. Random points [EPSG:4326]

2

Raster Layer to sample

w

B srtm_41_19 [EPSG:32733]

\w| Advanced parameters

Output column prefix

'rvalue

sampled Points

|[Create temporary layer]

v Open output file after running algorithm

k

Sample raster
values

This algorithm creates
a new vector layer
with the same
attributes of the input
layer and the raster
values corresponding
on the point location.

If the raster layer has
more than one band,
all the band values are
sampled.

0%

| @Help | Runas Batch Process...

3.0000000

| % Close || </ Run |

gbooobooboooboooooobobooooooooo oboobooboooboobooooaon
gboooobobooobooboooobobooooboobooboboooon

gogbgoobooooboooboooh:
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obooooboobooboboOobOooooboooobobooo@mrvalee_1ODO0O0O0O0O0OOO0ODOOO
gpoooo

gboooobobooooobooooboobooog

6.4.2 Follow Along: 0000

gbooooboboooooboooobobooog

1. 0000o0oo ogo EDDDDDDDDDDDI:II:IDDDDDDDDDDDDDDDDDDDDDD
ooo

2. 00000O0O0o00oooOoo0oOobOoboO0oooOoo0 OboooobooooobooboooooDo

3. 0000000000000 nalue_1000000000D0O0DOO0OOOOOOODOODODOO
gbooooooooboo

4. 00000000OCODOOOODODOOOOODOOOOODODOO:
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Statiskics & )
. sampled Points v |
1.2 rvalue_1 ik
* Statistic Value
'::: Count 100
A sum 14148
’u Mean 141.48
ﬁ: Median 122.5
Fﬁ_ st dev (pop) 89.4792
@ . st dev (sample) 89.93
%]
@T Minimum 18
% Maximum 737
@ Range 719
Minority 18
D"T’
Majority 120
& |
Variety 78
Q1 97
Q3 163.5
IQR 66.5

Missing (null) values 0

Selected featuresonly o &2

(|

| "'r|

Browser

| Statistics | Layers

| Q Type to locate (Ctrl+K) |
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pDo: [/ 00000000000000 MQQNOOODOODOO0DO0D00000000000
0000000000000

5. 00000 O0b0ooboOoooobooonog
gboooooboooboooooog:

goog
oooo/mooon

oo
gbooooood

g
goboboobooboobooboobobooboobooobon

ooo
obooobooooooobooobooboboooobooNObOOOobOOoo 20000000000
oooooooooboo

gboooooao
oboooobobooooooooocooooboboboboooooooooooooooon
obooobooboooooboooooooboooog

ooo
obooooood

oo
gbooooood

oo
goboobooobooboon

goooo
obooooooooon

goooo
gbooooooboo

00 (NULL) O
ooooooo
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6.4.3 Follow Along: 0000000000 OCOOOO

1. 00000bo0ooooboboooobooo
2. 00000b0bO0oboOo0obOo0obOoUobOo3ouoobooboobo
oboooooobooobooboboooobooo3oogoooooo
3. 0000000 distance_points 000000000 O0ODOODOOODOODOOOOODOO
2000000000000 oDoUobOoobOon:
. 00000 0ooobbooboooboobo
2. 00000000 distance_points0 0000000 0OOODONO Sampled Points DO O OO OO

3.0000000000:

Distance Matrix

Parameters | Log Distance matrix
IR 2T e o This algorithm creates a table
*" Distance Points [EPSG:4326] - | | ..||@]| |containing a distance matrix, with
D distances between all the peoints in a
points layer.

Input unigue 1D field

|123id -

Target point layer
| " sampled Points [EP5G:4326] ik

Target unigue D field

|123id -]

Qutput matrix type

| Summary distance matrix (mean, std. dev., min, max) = |

Use only the nearest (k) target points
El a 3]

Distance matrix

|[Create temporary layer] | |:|

v Open output file after running algorithm

| 0% |

| B Help || Run as Batch Process... ¥ Close |’ Run ]

4. 0000000C0O0O0O0OO0O0OO0O0OO0O0OOO0OO0bOOOOOO0bOOODOOObOOOobOODn
ooooooooooooboo

5. 00 0000DOoo0oooooooooOooooobooooo
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6. 0000000DODOOD0OODOODOODOO0ODOO distance_points 00 0O SampledPoints 0 0 0 O
0200000000000000000000DOAO

T show All Features _

' Distance matrix :: Features Total: 3, Filtered: 3, Selected: 0 -
/) T BR =BT & b T E @D BE e
InputiD MEAMN STDDEY MIN MAX
1 1 401.87013 235.74757 166.12256 637.61770
2 2 653.19728 229.72430 423.47299 882.92158
3 0 1005.87036 296.03133 709.83903 1301.90169

gbooooooboobobooobooboooboooboboooboobooobbooboobboOobboooooon
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gbooboobooooboboooobooooboooboooooboo

6.4.4 Follow Along: 0O O OO0O0OO0OO00O0O

gbooooboobooooobooog:

1. 000000 o0oooooooooboo

2. 00000000000 DO0OO0O0ODOOO0OO00DOObDO0O0D OO0 OoOoDOOOOO0DO

j.oboboobocobooboooobocoboooboboooogoobon
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Processing Toolbox &7 (3]
¥ g 2 (O |E| VRN

=]

» (L Recently used -
» (2 Cartography

» () Database
b () File Fnnls ™

Results Viewer ) %)

* Nearest neighbour [04:51:51]

F Y

Algorithm: Nearest neighbour

File path: /tmp/processing MXcuYE/
6aa2320aecdf41d4adbesed45440f23
be/OUTPUT HTML FILE.html -

4. 000000000000 00000 hml OO00COOOOO0OO:
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Mozilla Firefox

/tmp/processing MXcuYE/: X BEg

G | @ file:///tmp/processing MXcu' === X =
Observed mean distance: 1408.03338044153
Expected mean distance: 0.01577808561
Nearest neighbour index: 89239.81118148957
Number of points: 100
Z-Score: 1707201.00974689284

6.4.5 Follow Along: O 0 0O

oboooobooobooboboooogD:
1. 000ooDbOooObo0oooooooon

2. 0000o0ooOooooOoooobOo0obOOob0OoOo0ooOob0oOOoOoobOoOobOOoobOOoOobooobooboOon
oboooooog

3. 0b0oobobooonog
gobo0ooOobOd0oo0oodbOOoOooO0obOoO0oO0bOOobOoOOoOOobOoOoDOoDOoDbo

1. 000oooooooo

2. 00000000000000000O0O00O Bounding geometry J OO OO OO
gooooOood0oo0ooOobOoOoooDOOoboo0ooOdooooOOoDOOoooooOoboooOooOon

gbooooboboooooboooobobooooboobooooobooooboboooboonboon
goooo
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*Untitled Project - QGIS B

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

D t % @ =§ @ @’ ﬁ) ée:) ﬂ g) g) ):a ’B E [H e 0 :;C:' n,,“' 1,00000 ~ | degrees v | ¥ X W v
if b * Zq »

@c-M-B-LEE#I &0 . @
Layers =)

‘E’ o 3 = T g3 &L
v []:° sampled Points =]

v; ® Random points (]

' v| ® Centroids =]

g

ﬁg v! || Bounding geometry =
— roads

9% |~ 00w sitm_ar_19
A

[+] 1548
— vector_analysis roads_345
@ -

@v
Vo~
M Layers | Browser
A Type to locate (Ctrl+K) Coordinate| 20.1914,33.9933 % Scale 1:159115  ~ | @ Magnifier| 100% ~| Rotation [00° < [v/Render & EPSG4326 @
6.4.6 Follow Along: 0000 OO0O0O

oooooooooooooooooDbDOO0O0ObO0O0O0oOoogGIsooooooooooooooog
gboobooooobooboooooboooooboooobboooobooboobo boooan

obooboooooobooon
1. 0000000 srtm_41_19000000000000

2. 0000000000

3. jo0ooo0oobobgooooooooboobooboobooobOobD ooooboobDOobD ooooboo
gboobooboooobobooboobooooboboooobobooooboOoboon
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Layer Properties - srtm_41_19 | Histogram

A i i
2 Information Raster Histogram
‘:-'J_Q- Source 60007
% symbology 5000 -1
!E Transparency ]
, 4000 -
{~. Histogram - 1
g ]
&  Rendering 8 1000 3
g 4
ER Pyramids e i
. 2000 -
a Metadata .
Legend 1000 __
QGIS Server 1
U __ J_,...--‘---ﬂ-n...______‘__ I —

T —T
0 200 400 600 800 1000 1200 1400

Pixel Value
m Band 1
@ prefs/Actions., 5
Set min/max style for Band 1 -
Min 0 W
Max 1548 W

©@Help Style - « Apply || % cancel

=]
4. 0000 DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

5. 00o0o0oooboboooboobooob booooboooobooobooobobooboOobooooon
gbooooooboooboooobom

00000332800 3243000000169 00 1548000 00000000DO0O0C0O0O0O0O0Oo00
obooooobooboooooboooobooboooobobooooobobooobooboooboooon
gooboooooboooooboooobobooooooboobooon
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Layer Properties - srtm_41_19 | Histogram

'}
4

(". . -
¢ |nformation Raster Histogram

33 source 1

% symbology 150 -

!é Transparency §

= Histogram - 41
2 100 i
y ) = ]
4 Rendering g il
g
B8 Pyramids E - :
aﬁ Metadata 50 —{H
Legend i
& qais server 1l
0 -
—rT T [ r 1 "] T [ T T [ T " [ T T [ T 1 1
200 400 600 800 1000 1200 1400
Pixel Value
® Band 1
@ prefs/Actions. =
set min/max style for Band 1 -
Min 1 <
Max 1548 <

©@Help Style ~ « Apply | % cCancel

ob: bboboobooboboobUboboobooboob/mobobooboobobobooboooon

00000000000 O00/00000 00000000000 '® 0040000000000
gboooao

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gbooooboooooo
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6.4.7 Follow Along: 00O OO
0000000000000000000000000000000000000000 Sampled points
000000000000000000000000000000000000000

1. 00000b0000ooo0ooobo 0bb GPALOD DO0OOO o ooobbooboo mwooo
gbooooood

2. 00000000 O Sampled points OO0

3. 0000000 0 “5o0°000b00On

4. 0000000 0CODOO0ODOZOOODOODOOOOODO O rvalue_1000000
5. 00000 00bo0obouobobobobobooooono

6. 0000000000

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbobooobooboooooboboooobooboboboobooboboooobDOoDo

oooooooooooooooobooobobolobbooboboooooboooobooobooooooog
gboooobooboooooboooobobooooboobooon

6.4.8 Try Yourself 00O 0O OO0

l.00obooboooogbleoooobobobooboobOooboonooDn

gb: boobobooboobooboobooboobooboo
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2. 000000000000 00DOOO0ODEMOOOODODOOOO
3. 0000000000 Grid (IDW with nearest neighbor searching) D 000000000

4. 00 000000000000 sS.002.00000000

gboooooboobooooobooooboboooboobooobooobooboon

gboooooboobooooobooooboobooooboboooooboooobooboooooboon

gboboooooboooooboboooooon

6.4.9 In Conclusion

QGIstoofooboobooOoooboooobOooOoooboooOoooooooDbOooooDbooooon

6.4.10 What's Next?

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooooao
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goboooooooobooooboooboooboobOoboboOobOoboooOoo0oOoboOoOobOboOoDOOoOobOOoon
gbooooboooQQGIStoobooooobooboooooboon

71 Lesson: 00O ooooong

ooboooooooooooboooobobooooboobooooboooobDobooogooboo
gbooooooobboobobooboobooboobooboobooboooobooooooobooobooOoon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooboobooobooboooobobooooboooboooon

goobooooooooooGSoooooooooooooooobo0ooooboooooDoboOoo

oboooooobo:-QGISuoobooooboboooobooooonoo

7.1.1 Follow Along: 0000 0OOOOOOO
goooooobooboooboooboooooooogboooboobooooobo boboooooooo
gpooood
1. 0000 00000000 exercise_data/raster 00000000000
2. 0000000000 0OOO0ODObDOODODOO:
e 3320C_2010_314_RGB_LATLNG. tif
e 3320D_2010_315_RGB_LATLNG.tif
e 3420B_2010_328_RGB_LATLNG. tif
e 3420C_2010_327_RGB_LATLNG. tif

gboooobooooooobooog:
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*Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DEEERY QL2 PP LA I EEZ |9 ¥ [0 :
q »
e, = T mm e [T - @
Layers [=2]E] :

o [ & T |7 30c
<» 3320C_2010 314 RGB LATLNG|

VS v/ ¥ 3320D_2010_315_RGB_LATLNG

" | I 3420B_2010_328_RGB_LATLNG
o v/ I 3420C_2010_327_RGB_LATLNG

&

%0

Yo

Layers | Browser

Q, Type to locate (Ctrl+K) i 203412-34.0054 |%§ = 1:98281 | @ r/100% S 3000 ~||v|Render & EPsGas2e @

gob400000000000DO0O0O0DOOO

7.1.2 Follow Along: 00000000

goobooooooooooooboo400000D00000D0O00O0DODODOODOODOOODO400
gboboobooooooboooooobobobobooooooooobooobol1oboooboobOoboboon
gboooooao

goboooboQaGIsbogboooooobooooooboobbooooooboboooooobobooo
gboooooboboobooboobobooobooboooboobobooooboooobo bobo oo
uboooobobooooobooooboobooooboboooooboooobooboooooon
gbobooooboooboo1ooobob:.1oo0o0b0obooooobooboogoon

gbobooobooboooboobooooooboobooboooog
1. GDALO 00000000 ooooboboooobooooboooon;

2. 000000000000 Inmputlayers 0000000000 ...O00000000O00O0OCO0OOOOO
gboooboobobobooboooooboboooo;

3. Uncheck Place each input file into a separate band. Notice the code that is generated at the bottom of the
dialog under GDAL/OGR console call. This is the command that will be executed when you click Run. The
text updates as you change different options in the dialog.

O0: D00D0O0000000D0 0SGeo Shell (Windows DO O OO OO Terminal OLinux O OO
osXooooooooooooooobooooooooobooooooooooooooboooo
o00D0O0O GhALOODOOOOO0DOOO0OODOOO0DOODOOO0ODOOOO0ODOOOOODOOO0O0
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gboboboooooooooooboooooboboboboboooooooooooooooon
oboooooboooooooboooobooboooboobooobooboon

4. 000 00000000000

O 0O: Asyouknow from the previous modules, Processing creates temporary layers by default. To save the file,
click on the ... button under Virtual.
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Build Virtual Raster X

Parameters | Log

Input layers E

Resolution
Average
v Place each input File into a separate band

Allow projection difference

v Advanced parameters

Add alpha mask band to VRT when source raster has none

Override projection for the output file [optional]

Resampling algorithm
MNearest Neighbour -

Nodata value(s) For input bands (space separated) [optional]

Additional command-line parameters [optional]

Virtual
[Save to temporary File]
v Open output file after running algorithm

GDAL/OGR console call

gdalbuildvrt -resolution average -separate -r nearest -input_File _list /tmp/
processing_waXvap/9e7966068f424564a9ca71decadc15F9/buildvrtinputFiles.txt /
tmp/processing waXvap/219f32d6606644108251F5ad770a7945/0OUTPUT.vrt -

| 0%

@Help Run as Batch Process... ¥ Close /Run

gbooooboooboooboo400000000D0O00DOO0O0DOODOODOODOODOOODOOOO
googno
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7.1.3 gbooboooon

gboboobooooboooboboobobooobooobooooboobooobooobooooobooobooon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gbooboooooboooooboboooobooboobooobooboooo

gbogoobgaood

GDALO 0000000000 warp)DOOOODOOOO

ggbogbboboobooboobuoobobboboboaobooboobooobgaon
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Warp (Reproject) .

Parameters Log

Input layer
& Virtual [EPSG:4326] -
Source CRS [optional]

-|[@
Target CRS [optional]

Project CRS: EPSG:4326 - WGS 84 - ||
Resampling method to use

Nearest Neighbour -
Nodata value for output bands [optional]

Not set -
Output file resolution in target georeferenced units [optional]

Not set -

P Advanced parameters
Reprojected

[Save to temporary file]
v Open output file after running algorithm
GDAL/OGR console call

gdalwarp -t_srs EPSG:4326 -r near -of GTiff /tmp/
processing E3t0r2/4d43521175294d8a8f7935de8c0d5ca3/OUTPUT.vrt /tmp/
processing_E3t0r2/cf35f66258704997983a2930475ab4b1/OUTPUT.LIF

| 0%

@Help Run as Batch Process... ¥ Close

i
-
)
=
=
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ooboobooog

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
googooo

ud: bDooboboboobooboobobbobooboobobbooboaobooboobaboa
gboooooooboboobob boooobob oboboboboobooobobobooooobo
gboooooobooooooo

1. GDALO DO000D00 0000000 00 (gdal_merge) D0 O0DO0OO00OODOOOOODOO
2. 0boobooboooooboobooooo ...obooobooboooobobooobooobaon
gbobobooaboobooboobobbobooboobooboobooobooboan

3. GhbALOO00DO0OO0O000DOO00DbOoO0o0ooo oboooooobooooooooobooooo
gbooooooao

Parameters | Log

Input layers

Grab pseudocolor table from First layer
Place each input file into a separate band
Output data type
Float32 -

P Advanced parameters
Merged

[Save to temporary file]
v Open output file after running algorithm
GDAL/OGR console call

gdal_merge.py -ot Float32 -of GTiff -o /tmp/

processing E3t0r2/517f150854b344bc9f4588a6e9884e32/OUTPUT.LIF --optfile
Jtmp/processing_E3t0r2/44e87c4b7bdf44533a9552e0d6695F3b/
mergelnputFiles.txkt

| 0%

©@Help Run as Batch Process... ¥ Close «/Run
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7.1.4 In Conclusion

QGISOODiObOObOoboboobOoboboooboboboobooboooono

7.1.5 What's Next?

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooooboooon

72 Lesson: 0000000000 OOOO
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000

ggbgoboobb:boobobboboaobooaoboaonod

7.2.1 Try Yourself
1. 0000 000000000 exercise_data/raster/SRTM/ OO 0O srtm_41_19.tif00000
oo

2. 000000 O00obO0oOooobooobOoooOooboboobboobooooooobOooboOoooaon
ooooooo

gboboobooboooboobooboo((EM)DOO0O0OOODOOOOODOOOOOOOOOOOO
gboooobooboooooboooooon

gbobooobogboboboboboooobobobobobopEMObobonooooooboana
goobgoooog

DEMOOO0OO0O00OO0O0OO0O0OOOOO0O0O0O0OOO0DOO0O0O0O0DOO0bOO0O0O0n:
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QGISOOobOooOooOoboobOoboboboboboboboboobobooboobobooooboooon
gboboooooboooogooo

7.2.2 Follow Along: OO0 O0O00O0O0OO0OO0OOCOOOOOO

gboooooobooobogoobob200b0ob0oboboooooDo:

. 00booboobooooogooooooboobo oobbooboooooooobooboo oo
oboooooboooooocoboob boobooooooo

2. 0000000000000 &DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

WEDDDDDDDDDDDDDDDDDDDDDDDﬂymmmmDDDDDDDDDDDD
oooo

obooooobooooooon
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7.2.3 Follow Along: 00O OOOO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
gbooooooooobooboooooboobo

goboobooboooboobooboon
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Layer Properties - srtm_41_19 | Symbology x

v Band Rendering

f'i’ Information

Render type  Singleband gray -
k‘.‘ Source Gray band Band 1 (Gray) -
.@’ symbology Color gradient | Black to white -
!J'_i Transparency Min |0 Max |1548
Histogram grt:l?;;l‘?::s;ment Stretch to MinMax =

¢/ oo ¥ Min / Max Value Settings

User defined

B Pyramids
E Metadata Egml:ﬁ?e 20 [2]-980 [c]%
Legend ¢ Min / max
Mean +/- =
& qQais server standard deviation = 2,00 |-
Statistics extent Whole raster -
Accuracy Estimate (Faster) -
v Color Rendering
Blending mode Normal - # Reset
Brightness — 0 = I Contrast _F 0 =
Saturation — | 0 = I Grayscale | Off -
Hue Colorize strength J

¥ Resampling

Zoomed: in | Nearest neighbour ~ | out Nearest neighbour = | Oversampling 2,00 |+

Thumbnail Legend Palette

@Help Style - % cancel «/ OK

gobooooooooboooooobboooooooooooboobboobDobooooboboboooboOoo
gboobooboboooboobooooboobobo boooobooboooooboooobOobooon

ubooooboobooooo oooboooobooboobOoobooooobooboooooooaon
gbobooooobooooobobooooboobobobooboboooooonDo

gboooobooboooooboboooboobooooboooboog:
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gooobooooooooooobooooooboogbooooooooo obo/0obo oo oooboOoo
gbooooboobooooobooooboobooooboboooooboooooan

1. 000000:000 Min)0D OO0 (Max)DOOODOOO

2. 0000:000000000O0DOOOODOOODOODODOODOOOOOO2@OODODODODO)
gobogoood

3.00/M0:00000000D00000O0O0O0O0OD OO0

4. 00 +-0000:000000000000000D0D0O

724 Follow Along: 00O OO OOOO
0000000000000000000000000000000000000000DEMOOOO0
00D000oo00oOoo0oo

s J00D00O0DOOO0O0O0ODOOODOODLOOOODOOODOOODOOODbOOObLOOODbOOObbOODbO
gboooobooboooooooooboao

- JO00OO00OO0ODOODOOOOOOOOOODOOOOOn

s JOD0O00O0O0DO0ODOO0ODOOoOKOOODOOOODODOO0DbOOOOOD DEMODOODOOO
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Layer Properties - srtm_41_19 | Symbology

G :
&’ Information Render type |Singleband pseudocolor - |

2. :
A& Source Band |Band 1 (Gray) .|

& symbology Min 0 | Max 1548 |
» Min / Max Value Settings

|_..|_ﬂ Transparency

et Interpolation Linear .|
. Color ramp | [ - H
4 Rendering =
Label unit | |
& Pyramids sufFix
. Value Color  Label
a Metadata
0 . 0
Legend
387 387
& qais server
774 774
1161 1161
1548 . 1548
Mode | Continuous  ~ | Classes | |

Clip out of range values

w Color Rendering =

_ @telp || style -  Japply || ®cancel || /oK |

ubooooooboooooooboo
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00 DEMOOOOOOOO0OOO0OO0OO0O0OCOO0OO0OOO0O0O0bOO0bO0O00cooOooobOOobOOoboOon
gbooooboboooboboooooboooog

7.2.5 Follow Along: 0000000
00000000000000000000000000000000000000000000000
000000000000000000000

gbooooboooobobooo oob booboooboobobOoboooboobobo booobooobooon
gbooooooooon:
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Layer Properties - srtm_41_19 | Transparency
w Global Opacity

3 information _f |55.6% € |3

‘J.EQ Source ¥ MNo Data Value

% symbology

Additional no data value |

L’ Transparency
) w Custom Transparency Options
Histogram

Transparency band | None - |

5 Rendering .
¢ . Transparent pixel list

‘ Pyramids From To Percent Transparent |¥|
=~ Metadata |E|
. Legend |§|
=)
E QGIS Server |:|
=]

| [ElHelp || style - | VApply || @cancel || Pok |

gbooogooooooooboooobooboooobooboooobooooboboboooboooboon
gboboooooboooooooooooooobooobooboobooboobooboobooooon
gobobooooobobobooogobooon

-EI-IE-JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
go

°DDDDDDDDDDL}QDDDDDDDDDDDDDDDDDD
-hﬁDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DEMOO0O0O0O0O0O0O00C0O0O0O0DOOO0

- JO00O0O0OO0OOOO0O0OOO0ODOOOOODOOOOOOODOOOOO:
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Layer Properties - srtm_41_19 | Transparency

v Global opacty
(3" Information 1[100,0% |+

‘:{g- Source ¥ No Data Value

e,

& Symbology

Additional no data value |

l' Transparency

Histogram [¥] Custom Transparency Options
Rendering Transparency band | None - |
o S— Transparent pixel list B
From To Percent Transparent ||
B Metadata 1|o 0 100 ]
Legend |§|
52 Qais server =
=]
=]
| @Help || style -] . o/ Apply || % cancel H </ oK ]

e OKOUOOOOOODOOOODOOOOOOODOOOOODOOO

oooooooooo %iooooooon
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7.2.6 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
ooooobDooOooooDoODEMUOUOOO00DOO0OO00ODOOOOOO0DOOQGISOOO0ooooOog
gboooooboooooobooo

727 00O

SRTM OO ODOOODO http://srtm.csi.cgiarorg/ OO0 O0DO0OO0O0ODO

7.2.8 What's Next?

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooboooon

7.3 Lesson: 0 0000

obooooooboooboooooboooboooboooboooooboooobooobooobobooono (bEM)On
gbooogooboooooooboooobobooooobooboooobooooboboobobooboooboon
gboooobooooogooboo

obooooboobo:-0b0000ob0obobo0obo0obooooobobooooOobooooooboon

7.3.1 Follow Along: 00000000
000000000000000DEMOOOO0OO00O000O000000O00000000000000
0000000000000 raster/SRTM/srtm_41_19.tif 00000000000

DEMOU0O0O0OO00O00O0OO00C0O0DOO00OO00O0O0DbOO0000bO0000bO00OODEMOObOOOOOd
uboos3pooboooooooboooo3ipobooobooooobooooooooboooboooan
obobooboob oooboooobobobooboobooooobooboOobOobobobooobooboooon
ipooodoooooooboooooDoon

gbooooooooooobOob boboooobobooobOOobooboooboOooboooon

1. 000 00000000oo0ooon
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2. 0000000000000DO0C00DO0OOOOO0O0ODO:000 (azimuth)’T 000000 90
obomm/so00mMm2700 00000000 guilabel: D00 OOOODOO0OO0O0O09WOOOOOOO
ooo

3.0000000000D00000:
«z0OODO 1.0
« J0D00DO0ODO O 300.0°

« 000 O 40.0°

3002

4, 0000000 exercise_data/raster_analysis/ [ hillshade 0O O OOOOOOOOOOO
0o

5. 0000bO0boooogon

hillshade 0 0000000000000 OOODOOOCOODO:
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-rrﬂm"‘ TE PEE{, .

gooo3fooogoooboo0oobooooooOoooooobD?2o0oOOooOoDOOOODOOObOOOOg
gboboooooooboboboooooooboobobobooooboobooboboboo?bOobOn
gbooboobdooboobooboooobooboog

7.3.2 Follow Along: 0000000000 OCOOOOOO

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooooobooo

1. 00 srtm_41_19000000000000COCO00O0O0O0CO0O0O0OOOOOOOOO0OOO
ooooo

2. srtm_41_190 hillshade 0 000000000000 DOOOCOODOOO
3.000 0000 srtm_ 411900000000 hillshade 0000000000000

4. 0000000000000 DOO0OODOO0O0 hillshadeDOOODOOOODOOO
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5. 0000000 O0sSwm0000000

obooooobooooooo:

6. 0000000 hillshade DD 000000000 DOO0OO0OO0ODODOOOOODOOOOOODO

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
0000000000000 hillshadeOOOOO000ODOOOO0OOODOOOO0OOOOOODODOOO
oboooooboobooooobooooboobooooboobooooobobooobooboooooon

gbooboooobooooobobooboobooooooboon

7.3.3 Follow Along: 0000 O0O0O0O00O0O

ubobooooooobooooobobooboobooooboobobooboooooobooobooobooOoboobooaon
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboobooboobooboboooooboooobooobooon:

- JOO00Oo0O0g
0005000

- J002000000000000000O0DOO0OO0O0OOO
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gboooobooooooboo

734 Follow Along: OO0 0O OO
00 000000000000000000000000000000000000000000000
00000000O00oo

obobobobooboboobob0o0oboOobDOobOob 00D slepe)b00O0D0ODODODODOO
goog

1. 0o0ooooooooo

2. Srtm_41_190 DEMO OO ODOOOOOOO

3.z00 0 1.0000000

4. 000 slope 000000000 O0D0O0ODO hillshadeOOOODOOOOODOOODO
5. 00000000400

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooooooogooo:
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7.3.5 TryYourself OO0 OO0 O0OOO
0000 00000000000000000000000000000000%00000018000
000027000000000000000000000

gobooboboooboobooboobobbobbooboobooboobooobobboboo
goog

ob0oboob 0o obOOob0O0ob00o 00000 (aspecyBO00OOOOODOOOOO aspect0000 slope
gbooooooboooogooo

oo

goiod (aspect) DOOODODOOOODOOOOOODO:
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(2 Aspect

Parameters Log
Elevation layer

B® ortm_41_19 [EPSG:32733]
Z factor

1.000000

Aspect

ik

JGIS-Training-Data/exercise_data fraster_analysisfaspect. tif| | ..

v | Open output file after running algaorithm

Fun as Batch Process...

0%

Aspect

This algorithm calculates the aspect of the Digital
Terrain Model in input. The final aspect raster layer
contains values from 0 to 360 that express the
slope direction: starting from Morth (0%) and
continuing dodkwize,

Run |

s

Cancel

Close Help

goobooobgoob:
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7.3.6 Follow Along: 00000000 OO0OO0O
oooooooooooooooooooDoOooooDoo0ooDoooooDoooooDooooooog
000o0oo00oooO0ooooOooooooooooooooo
00000 oooooooooo
QGISOO0UUiDoOoUOUoDooDOUooooDOoUon:
OO0 DODODOOOO
e 0JO00OO00ODOO:
- DOO0OD0O O Raster calculator
- GDALO 0DOO0O0O0O0O0DbOoOoooo
— SAGA O Raster Calculus O Raster Calculator

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
oood

O00D0O000DO0O000DO0O000 000000 O Raster calculator 00000
. 00000b00oo0oooboboooobooboon

- 000000000000 DOODOODOO0ODOOD0O0D00D000 nameeNODOODOODOODODOO
OO00OnameODO0O0O0OO0OO0OONOOOODOOO

 J0ObO0O0bO0OO0bO0bOo0bo0boobboobbobbobbooboobaaonoa
gooobooooboboboooobooogobo20b00ooooboooooDoDoboboooGg

2. 0bo0boOoOobOobooOooobOobOoOooboOobOobooboonbo20booooooecunoon
oboooooboooobooboooobobooooooDo:

aspect@l <= 90 OR aspect@l >= 270

j.gbbooobooobooocRSObO0oooobooooboooobooooboooooboOooooooboon
goboobuoabodaboo obugobogbooboobboboboobuooboaonooaonoo
OO0 000 Referencelayer(s) 00D ODO0OODOO ...000000000DO0OOOODOODOOOO

4, 0000000000000 000D00O0O0O0O0O0Oaspect 0O0O0OO0O0OOO0O
5. 0000 aspect_north 000000000

gboooboobooooboon:
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() Raster Calculator X
3
Parameters | Log Raster calculator
Expression

This algorithm allows performing algebraic operations using
raster layers.

Layers Operators v
The resulting layer will have its values computed according to
aspect@1 | + I z | cos || sin I log10 | AND | an expression. The expression can contain numerical values,
hillshade@1 operators and references to any of the layers in the current
slope@1 | - I / | acos || asin I In | OR | project. The following functions are also supported:

srtm_41_19@1

‘ - I sqrt il tan | atan I { | ) | -sin{), cos(), tan(, atan2(), InQ), log10(

The extent, cell size, and output CRS can be defined by the
user. If the extent is not specified, the minimum extent that
covers selected reference layer(s) will be used. If the cell size
is not specified, the minimum cell size of selected reference
layer(s) wil be used. If the output CRS is not specified, the
Expression CRS of the first reference layer will be used.

The cel size is assumed to be the same in both X and ¥ axes.
aspect@1 <= 90 OR aspect@1 >= 270
Layers are referred by their name as displayed in the layer list
and the number of the band to use (based on 1), using the
pattern ‘layer_name @band number'. For instance, the first
band from a layer named DEM will be referred as DEM@1.

Expression is valid ;| When using the calculator in the batch interface or from the
console, the files to use have to be spedfied. The
Predefined expressions corresponding layers are referred using the base name of the

file {(without the full path). For instance, if using a layer at
path/to/my/rasterfile. tif, the first band of that layer will be
referred as rasterfile. if@1.

| NDVI v || add. || save..

Reference layer(s) (used for automated extent, cellsize, and CRS) [optional]
|1\r|pu13 selected | |:|

Cell size {use 0 or empty to setit automatically) [optional]
| 0.000000 a [z

Output extent [optional]

|Not set

Output CRS [optional]
| ML -]
Output -
|D: fdev/github QG5 -Training-Data exercise_data/raster_snalysisfaspect_north. tif a | |:|

V| Open output file after running algorithm

| 0% | Cancel

|Run as Batch Process Run I | Close | Help |

6. 000 00 000D0ODO0OO0OD

gbooooooooon:

7.3. Lesson: OO OO 289




QGIS Training Manual

gbooebbOdr0boobOobbOObOo0bOobLOO0obOo0obobboOoboobOobooboboo
oooooooooooooooobooooobobooobooo oD Ooo@mooboogoo

7.3.7 Try Yourself 000000

o0b0DobooooobOO0ODEMOOOOOODOO 20000000
- JO00O00O00ODOO2000000000000
2000000000000 sS000000000O000O00O0

e 0O OO exercise_data/raster_analysis [0 slope_lte2.tif[ slope_lte5.tif0 000
ooooooooooo

g

e Raster calculatror 0 0 O000000O0O0O0O:
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e J0O0O: slope@l <= 2

* slope U O OO Reference layer(s) 0 0 OO

() Raster Calculator

Parameters Log

Raster calculator

Expression
This algorithm allows performing algebraic operations using
ter | 1
Layers Operators raster layers
The resulting layer will have its values computed according to
aspect@] ‘ + ‘ | - | | cos | ‘ sin ‘ | log10 | | AND | an expression. The expression can contain numerical values,
aspect_north@1 operators and references to any of the layers in the current
hillshade@1 | - I / | acos | asin I In | OR | project. The following functions are also supported:
slope@1
crtm 41 19@1 | ~ I st | tan | atan || ( || ) | sin(), cos(), tan{, atan2(), In0, loa100
‘ < ‘ | N | | _ | ‘ _ ‘ | <= | | e | The extent, cell size, and output CRS can be defined by the
user. If the extent is not spedified, the minimum extent that
‘ b ‘ | - | | | covers selected reference layer(z) will be used. If the cell size
S ot B is not spedified, the minimum cel size of selected reference
layer(s) will be used. If the output CRS is not specified, the
Expression CRS of the first reference layer will be used.
The cell size is assumed to be the same in both X and Y axes.
“slope@1” <=2
Layers are referred by their name as displayed in the layer list
and the number of the band to use (based on 1), using the
pattern layer_name@band number', For instance, the first
band from a layer named DEM will be referred as DEM@1.
Expression is valid When using the calculator in the batch interface or from the
console, the files to use have to be spedfied. The
Predefined expressions corresponding layers are referred using the base name of the
- file (without the full path). For instance, if using a layer at
ath fto/myjrasterfile. tif, the first band of that layer will be
| MDvI | add. || save. path/tofmy/ v

referred as rasterfile. if@1.

Reference layer(s) (used for automated extent, cellsize, and CRS) [optional]

| 1inputs selected

Cell size {use 0 or empty to set it automatically) [optional]

| 0.000000

Output extent [optional]

|Not set

Qutput CRS [optional]

Qutput

|D :fdev/github/QGIS-Training-Data exercise_data/raster_analysisslope_lte2. tif

v | Open output file after running algorithm

[ 0%

| Cancel

|Run as Batch Process..

l Run I | Close | | Help |

50000000000 0DO00OO00O020s5000000000000

gboooooon:

e 20:
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e 50:
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7.3.8 Follow Along: 00 OO0 0OO0OO0OO0OOO0OO

OO00OODEMODO 300000000000 O0DOOOO:
e aspect_north: 100000
e slope_lte2: 2000000
e slope_lte5: 5000000

gobdoboooboboboobobooliboboooboobooobobooebobOoOobOOobOObOOODnOOg
oob0oboboooboobooooobobooooboob10b0oooboboeonooonon

oooooooog:
OO0 S5S00000000000

JOD020000000000000O0DOOO
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oobooooosooooobooboooooboooobo 2000000000000 0bO000Od
oobooboobooboobooooonooon

gboobgoooobbobooboobo:

1. O 0O Raster calculator 0 0 0 0 O

2. 0000D0000000:

( aspect_north@l = 1 AND slope_lte5@1 = 1 ) OR slope_lte2@l = 1

3. Reference layer(s) 100000 aspect_ north0 0 0000000000000 O0O0O0O0OOCOO
U-ubodbud srtm_41_ 1900000000000

4. 00000 exercise_data/raster_analysis/ 000 all_conditions.tif0 00000000
oad

5. 0000000000

god

000: 0oooboooobobooboobooooboboooboobooooonoa:
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[((aspect@l <= 90 OR aspect@l >= 270) AND slope@l <= 5) OR slope@l <= 2

7.3.9 Follow Along: 0O O O0O0O0O0OO

gboooobobooooobooooboboooobobooooobooooboobooobooobon
gbooomoobooboooooobooooboooboooooboooooboobooooboOoobooon
gbooboooooboooobooobobooooobooboboooooboo

1. 000 (sieve) DOOOODOOO0OOGDALD OO0OOO inO0O000O0O0O0OO0OO

2. 00000 0O all_conditionsO0 0000000 O all_conditions_sieve.tif] exercise_data/
raster_analysis/ 00000000000

.gboboggooguouoboooobooboobooboobooooboobooboooooboon

Sieve
Parameters Log
Input layer =
2" all_condition [EPSG:32733]1 -
Threshold
8 <

V| Use 8-connectedness

Do not use the default validity mask for the input band
Validity mask [optional]

Sieved
/home/matteo/exercise_datafexercise_data/raster_analysis/all_conditions_sieve.tif

v Open output file after running algorithm

GDAL/OGR console call

| 0%

[®|Help Run as Batch Process... # Close &Run |

gboboobooaobooobaooboobobobaoboan
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____ﬁ

gobooboooboobooboobobboboboobooboobooboboboboooboo

4. 00000000 0000DOOC OO0 OCO0OO0O0DOOO00O0O00O0STATISTICS_MINIMUMO OO
gooooa:
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Layer Properties - all_conditions_sieve | Information

Information from provider

Mame

Path

" Symbology CRS

Y o9y Extent

I8 Transparency Unit
Width

Histogram Height
Data type

4 Rendering GDAL Driver Description
GDAL Driver Metadata

B Pyramids Dataset Description

Compression
Band 1

=~ Metadata
-

Legend

E QGIS Server
More information
Dimensions
Origin
Pixel Size

ldentification

| [8]Help || Style -

all_conditions_sieve
/home/matt
all conditions
EPSG:32733 - WG5S 84 / UTM zone 335 - Projected
969491.2754000000422620,6196099,3408000003546476
1035119.7730999999912454,62502946,9956000000238419
meters

837

£61

Float32 - Thirty two bit floating point

GTiff

GeallFF
Shome/mattec/exercise_data/exercise_data/raster_analysis/
all_conditions_sieve.tif

Jata/exercise oataraster analysis/

* STATISTICS_APPROXIMATE=YES
* STATISTICS _MAXIMUM=1
* STATISTICS _MEAN=-2666965862.2513
HSTATISTICS MMIMNIMUR ST R LEE
* STATISTICS _STDDEW=708237202.43936
* AREA_OR_POINT=Area

X: 837 ¥: 661 Bands: 1

D60491.6.2503e+6

81.9934.-81.9934

| Vapply || @cancel || Fok |

ooooooboooobooooooooooboboolbgobooobbooooDbOobOboOoooooooon
goboobooooooboooobooobooboooobooooboobbooooOooboooobooon
oboooobooooboooboooooooboooboooboooobooobboobooooooooboon

googo

5. 0000ooDbooOoooooooobooog:

{(all_conditions_sieve@l <= 0) =

0

gbooboboboboooobobooooboboboboo

good

100gbgoooobobobon

6. 00000 exercise_data/raster_analysis/ 000 all_conditions_simple.tif 00000

goboobooobooo

gboooobooooon:
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oob0obobooooboobooooobooooboobooooobooooooboboooboobooonog
gbggboobobobobobobboobooboobooboobooboobobooboobboaboa
goboooboooobod

7.3.10 Follow Along: 00 OO0 OOO
*000000*0000000000000000000000000000000000000000
00000000000000000

OO0 aspect 00000000000 ODOODODOO3600000000000000O0000O0ODO0O
gooobooooobobooooobobooooooDi1n4oo*x0boo*xbooog:

«1=000004500 31500 3600 ;
« 2=004500 1350
« 3=0013500 2250
« 4=0022500 3150

gbooboobooboobobobobobooboobooboobooboobo
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gboooooboobo boooboooboboboobobo obobobo oob obobobooooooo
gbooooboooon

1. 000o0goooo
2. 000000000 aspect 0O0ODODO

. gboooobooboooobobo 0o ..oobboobobooboboooboooboobooobooobooon
gboooboobooooboobooooboboooooboooon

4. 0000 O00000DOOO0OODOOsSsOO0OO00DOOOO0ODOOOODOOObOOoOKOOOOO

odd:
Minimum Maximum Value o/ OK
10 45 1 * Cancel
E 315 360 1 Add Row
E 4> 135 2 Remove Row(s)
4135 225 3 Remove All

obooobOooooboobooobooboooboobooooboob oooboooobooooooan
ooooo

5.0000 reclassified.tif 000000 exercise_data/raster_analysis/ 00000000
oog
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Reclassify by Table &

]
Parameters | Log Reclassify
Raster layer hy table
=" Aspect [EPSG:32733] - This algorithm
Band number reclassifies a
raster band by
Band 1 (Gray) - assigning new
Reclassification table class values

based on the
ranges specified

v Advanced parameters in a fixed table.

Output no data value

~9999 000000 -
Range boundaries
min < value <= max -

Use no data when no range matches value
Output data type
Float32 v

Reclassified raster

'rcise_data/raster_analysis/reclassified.sdat

v Open output file after running algorithm

| 0%

©@Help Run as Batch Process... ¥ Close

6. 00 0000DDOOO

U0 aspect DO OO reclassified 0000000000000 0O0O0O0ODO0OODO0O0ODO0OO0OOOOOOO
gib0d4000000000000DO00

oboooooboobooobOoboooobooooooon

. ogobooboooooooogooo
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2. 0000000 O0O000DOODOOOODOOOOOODOD

3. 0b0o0obobooooobooooobooboooooboboooboOobooooon:

Layer Styling &l [
| B reclassified - |
i 5= Paletted/Unique values - | 3
Band 'Band 1 (Gray) |
Color ramp | Random colors |;|
Value Color Label -
1 . 1
2 2
3 . 3
4 4
| Classify || o || = || Delete All ] ce]

Layer Rendering

Blending mode ' Normal - |

|E| |E| v Live update | v Apply |

| Layer Styling | Processing Toolbox

gbooboobdoooobooboooobobooobooboooobobooooboooboooDoa:
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goboooooooobooooooooboooooooooobboooooboooooooboooooooDn

7.3.11 Follow Along: 0O OO0 O00OO0O0O0O
000000000000000000000000000000000000000 10000000
00000000000000000000000000000(0

uboooboooooooooobooooOolooboooboooooooboobooooobooooooon
gboboooboobooooboobooooboboooboobooon

gbboobobooobooobooooboooboobooooobooooooobbooooo %DDDDDDD
oooooooooog!

. 000000000 0b0o00oobobn

2.srtm_41_1900000000000000000000O0O00OO0OOOOOOODOO0O0O0O00O
goooooooon:
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Identify Results EES]

% 2@ % RN
Feature Value
* 0 srtm 41 19

srtm 41 19

Band 1 592

b (Derived)
Mode |Currenl: layer - |
View |Tre:—:- v | ' Help |

3. 0o0ooooo ooooooooo bbb oooooOooobOOO0OooOOooooOobOoOoooo
oo oooooboooboobobooooobooon:

Identify Results &
Layer FID Attribute Value

1/srtm_41_19 1 Band1 592

View Table ~ ' Help |

gboooooboobooooobooooboobooooboboooooboooobooboooooboon
obobooooobooobooboOvalueTool DO ODODOODOOOOOOODOOO

. 00g0ooobooo0ooooboooooobO0o.ooooo

2. 00000000000000 value tOOQooOonOd

3. ValueTool D 00D 0O0O00O0OO0 OD0OO0DOOO0 ODOOOODOOOOODOODOODO
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Plugins | All (539)
& All 2. value t
=
E ] Installed Value Tool q%

- LA S Qgis plugin to display in table or plot values from raster layers

%% Install from ZIP (or mesh layers, from version 3.0.5) at the current mouse
’ position

ﬁ Settings

Qgis plugin to display in table or plot values from raster layers (or mesh layers, from
version 3.0.5) at the current mouse position

If this plugin is useful for you, please consider to make a donation of any value to the
Maintainer

T 84 rating vote(s), 136917 downloads

Tags raster, mesh
More info homepage bug tracker code repository
Author Jorge Almerio (maintainer)

Available version 3.0.6

Install Plugin
@Help % Close

000 ValueTool DO ODOOOOODOOO

Tip: 00000000000 O0O00O0OCO0OValueToolDOODODDO0OOOO0OOO0ODODOOO
oboobooboooooboooooooboooog

4. 0000000000000 Erable0 000000000000 0DO0DO0O00O0O0O0OO srtm_41_19
oboooooboooobobooooboboooooobooon

s.jbobbooboobooooobobobooooobobobooooboo
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Layers 2®
« [ ® T & [ 20 !

HENENEER

= srtm 41 19

Browser Layers
Value Tool
V| Enable
Table | Graph @ Options

Decimals |2 |3

Layer Value
1 srtm_41_19 76.0

Coordinate: (997960.378142, 6216696.900344)

6. 0000DDOO00DOOO0OOOOValweToolOODODOOOOOOOOD OO0 OOODOOOO
0bobo0o0ooooobD 0ob0o ob0obO0obOob0oboO000aspectd slope00O0O00O00OODOOO
gobogobooboobooobooog:

Layers [E]ES)
< ,@ ® T © B O

slope

v
v aspect

L3
]
3
L3
]
]
L3
]
]

L L L L L L

v I srtm_41 19

Browser Layers
Value Tool

v Enable

Table | Graph @ Options

Decimals |2 |3

Layer Value
1 /slope 56.08386993...
2 |aspect 173.8803253...

3|srtm_41 19 3280

Coordinate: (1001434.695838, 6227891.924031)
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7.3.12 In Conclusion

DEMUO0O00O0O0O0O0O0O0O0DOODOO0OOO0OO0OO0OO0OOO0OO0OO0O0OO0OO0OO0bOOobOObOObOOoDbOoDO
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboobooooobooooboobooooboooboooon

7.3.13 What's Next?

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gbooooboobooooobooooboboobooboooboobooboo
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(180 Module: [J 000 O

oob02000000000000000000O0O0DO00ODDODOO0ODOOOOODDOOOODDOOO
gboooooobooooobobooooboon

81 Lesson: 000 oooooOond

obooooooboboooooobooocIsoogooboooooooboobooboooooboo
gboboboboboboboboboboboobobobobobobobobobobobadaIs
obobooobooooobooboooobooboooboobooooobOoboooooboooo

gobgooobobooboobooboobobbobooboobooboobooobobbooboo
gbooooboooobooboooobobooobooboooon

gbobooooooboooboooboobooboobooboooobobooboonog

8.1.1 Follow Along: 00000000 O0O0O
00000000 raster_analysis.qgs0 000000000 O0OO0OOODO all_conditions_simple.
tif0 000000000000

0000000 DOO0O0O0O000 (polygonize) 0000000000 DODOOOOOO0OODOO
ooo

- J0O0OO0DO0ODODO:
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Polygonize (Raster to Vector) x

Parameters | Log
Input layer

" all_conditions_simple [EPSG:32733]
Band number

Band 1 (Gray)
Name of the field to create
suitable

Use 8-connectedness

v Advanced parameters

Additional command-line parameters [optional]

Vectorized

ease_3.10/exercise_data/residential_development/all_terrain.shp

¥ Open output file after running algorithm
GDAL/OGR console call

gdal_polygonize.py /home/hari/Desktop/QGIS-Training-Data- =
release_3.10/exercise_data/raster_analysis/all_conditions_simple.tif
fhome/hari/Desktop/QGIS-Training-Data-release 3.10/

exercise_data/residential_development/all_terrain.shp -b 1 -f "ESRI
Shapefile" all_terrain suitable

| 0%

[@/Help Run as Batch Process... * Close #Run

000000 DO0ODO0OOODOD suitableDODOOODOO

e 0000 exercise_data/residential_development 000 all_terrain.shpOOQOOOOOGOGd

gooopoooboboboooobobooooboboboobooooboboobobobobo

0000 suitable D00 1000000000D0000O0O0OC0O0O0DDOOODOOOOODOOOOOOOO
gbooooboooooooo

8.1.2 Try Yourself

gbooooboooooboobooooboobo
s suitable 100 1000000000000 0O00O0OCODO0OOOCODOOOOOO

e JO0OODODODOO exercise_data/residential_development/ [0 00 suitable_terrain.shp [
O0o00o00oooooo
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O

O

1. 000 0000dgdl terrain 000000000000 DOODOOO0OOOOOOODOOODOOO
gboooooooao

2. "suitable" = 1000000000000

j.okogooooooooooooooooooooooooobooboobooboooooooo
gbooooboooobooboooobobooooooa:

Polygonize (Raster to Vector) x

Parameters | Log

Input layer

# all_conditions_simple [EPSG:32733] -
Band number

Band 1 (Gray) -
Name of the field to create

suitable

Use 8-connectedness

v Advanced parameters

Additional command-line parameters [optional]

Vectorized
ease_3.10/exercise_data/residential_development/all_terrain.shp
v! Open output file after running algorithm

GDAL/OGR console call

gdal_polygonize.py /fhome/hari/Desktop/QGIS-Training-Data- =
release_3.10/exercise_data/raster_analysis/all_conditions_simple.tif
fhome/hari/Desktop/QGIS-Training-Data-release_3.10/
exercise_data/residential_development/all_terrain.shp -b 1 -f "ESRI

Shapefile" all_terrain suitable -
| 0%
[&Help Run as Batch Process... # Close #Run

4. 0000000000000 0000000 alterrein00000000O000O0O SaveAs... 00O
obooooobooooobooooo

8.1.
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8.1.3 Follow Along: :quilabel:’ O OO0 O000 " 00O0O

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
00000 suitable_terrain.shp OO OO00O0O0OO0O0O0OODOOO

0D 0000 DO0O00DDOO0 (rasterize) DO O00DO0O0O0DOOO0DOOOODOOODODOO
gboobooboooobooooogan:

Rasterize (Vector to Raster) x

Parameters | Log
Input layer
=~ all_terrain [EPSG:32733] || ..-||®

Field to use for a burn-in value [optional]

122 SUITABLE -
A fixed value to burn [optional]

0.000000 =
Output raster size units

Pixels -
Width/Horizontal resolution

837.000000 =
Height/Vertical resolution

616.000000 =
Output extent (xmin, xmax, ymin, ymax)
54,1037709.8059691756,6196099.3408,6250051.015321028 [EPSG:32733]
Assign a specified nodata value to output bands [optional]

0.000000 =

v Advanced parameters

Additional creation options [optional]
Profile | Default v

Name Value

| 0%
[@EHelp Run as Batch Process... # Close &Run

s 00000 O all_terrain 000
e 0O0OO00OO suitable 00 0O

- JOD0O0O0OOODOOODODOODOO O
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0000000000 8370 6610
call terrain00000 OOO0O O0OOOOOO

e« 000000 Rasterized 0 exercise_data/residential_development/raster_conversion.tif
ooooooo

gd:. bboooboogoobooboboobboobobooboooboooboboobboobbooobo
gbooooboobooobobooooboooobobobo ooboobobooo oo oooob oOom

e OKUOOODOOODOOOOODOODOO

- 0000000000000 D000000DD00N0N0N0N0N0N0N0N0N0NNN0NONooONonoonO
0000000000000 00000O0

8.1.4 In Conclusion

0000000000000 0000000000000000000000000000000000

00000o0oooo

8.1.5 What's Next?

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboooooboobooooboobo

82 Llesson: OO0 onOnd

gogboooboboobooboobooboobobooboobooboobooobobboon

gboooobobo:-0b0000b0ooboobo0oboooobooooobooboooonoag

8.2.1 Try Yourself

1. 00000 (raster_analysis.qgs) 00 O0odadad
2. 0000000000000000D00000O0000O0O0O analysis.qgsO0 0000000 OodOH

3.00000000000oobo0oooDn:
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* hillshade,
e solution (U O O buildings_over_100)

4. 000oOOO0O0ODOOO0O000O0OObOO0ODODDDOO0O00000000D0DO suitable_terrain.
shp OO OOOOOOOO0OODOO

5. 000000000000000 exercise_data/residential_development/ 00O 0OOOON

6. O 0O (intersect) 0 0 OO :menuselection: OO0 -->0000000 "000000Onew_solution.shp
0000000000 0000000 suitable_terrain 000000000000 OC0OOCODOOO

gbobooooobooooobobooooboobobobooobooboooon:

0006 QGIS - analysis
=] LAERAPLR/ALR & & NGE BE &0 55 [ B
K MR e
G
LN
LN e
al 2
»| ¢
@R
L
b7
%
2
[
IETE Browser |
448589,6235620 Scale (17,937 1+) %] & Render EPsG:32734 (@) |
8.2.2 Try Yourself D OO0 O

new_solution D00 00000000000 new_solutionJ DO O O0O00OOD0OODOODOOOOOOODOO
0000000 suitable_terrain 00 0000000000000 DOOOO0OOOOOOOOO0OOO?0
000 suitable_terrain 00 00000000000 O00DOOOODOOOO?00000?000000
gboooooo?

oo

new_solutionO0UO O OO00OOOOO OO (intersection) 000000000000 O0OO0OOODOOOOO
gbooboobdoboooooboooobobooooboooooobooooboobooobooobooon
gbooooboboooooboooobobooooboboooobooboooon
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8.2.3 Try Yourself OO OO OO0

gboboooboobooboooboooooooboooboobooobooooboOooboobooboooDon

000000000 suitable_ terrain 0000000000000 ODOOOO0OODOOO0OOODODOOO
oboooooobi1oooobooboboooooboboobooooboboobo 1ImOOOoDbOon
gboooooobooooooo

oo

gbooooboboooooboooooboob:

0006 QGlS - analysis.
DEBERBLR ODWLAPHAPLL/AMLHR & G vpE BE =0 32 1 BW
4./ BRB/AE s B = Femns B
20 Layers
v@mgw,snu
»@I.'f
%l ee
Al gc
R»Ew;:
@R
Q
b7
%
2
Ld

Coordinate: 448589,6235620 Scale 17,037  I+| |9 ¥ Render EPSG:32734 y

gb1oomObOO000000CODOOOOOOOOO0OO00O00O0

8.2. Lesson: DO OOQOOOOO 313



QGIS Training Manual

o0 omO0O00000O0OCO0OOOO0OO0O0ODOOOIIOMOOOOCOOODOOODOODOOODODOO
ooo

000000000 suitable_terrain 0000000 10000000 000000 O0O0O0O0OO0O0OOOO
goooooooooooOoooOooooOoDbOoOoOobooOooboOloObOoobobOoOooooboobooOog
goooog
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gboooobooboon:
1. :menuselection:’' 000 ->0000000 -->0000 (uffey’00000000OOO0OODODOOO

2. 0000000000:

808 Buffer(s)

Input vector layer

[ suitable_terrain_345

'
SN

| | Use only selected features

Segments to approximate 10 I[:J

(=) Buffer distance ~100 |
() Buffer distance field

suitable -
[ﬂ Dissolve buffer results

Output shapefile

suitable_terrain_continuous_100m.shp | Browse

[E.ﬁ.dd result to canvas

'_ || Close | | oK |

3. suitable_terrain 0000000001 0000000 -1000000000000000300O
oboOocRSOOO0OOOOOOobOOoOOoOobOOoOoOooooboooooboOoon

4. 00000 exercise_data/residential_development/ [ suitable_terrain_continuousl1®0m.
shpOOOODOOOOO0OODOOO

5. 0000000000000000 suitable_terrain0000000000O00OO

gboooboobooogon:
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QGIS - analysis
BELR OSRLAHPLALRS & @ B e BE & 32 T BY
/BRR A a>=E B SF g sss B

Layers

450244,6235326 Scale (17,037 |v) & M Render EPSG:32734 (@ y

6. 00000000000 U000 :menuselection: 000 -->00000 0000000000
ooogd

7.0000000000:

B.0.8 Select by location .

= — = T T w T

Select features in:

4k

[ new_solution

that intersect features in:

4k
—

[ suitable_terrain_continuous_100m

|| Use selected features only

Madify current selection by:

4k

[ creating new selection

™ Add result to canvas

[ | [ Close ] H

8. new_solution 0 0 0000000 suitable_terrain_continuous100m.shp 0000000000000
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goooog

obooooooon:

QIS - analysis
BLR OSPLARNPLL[ALS & @ GE BE =0 32 o BW
D Bzl E [ g ey ep ey e

BT srowser AN

102 feature(s) selected on layer new_solution.

450222,6235267 Scale [1:7937 I-) | M Render EPSG:32734 @

0000000000000 00000000000 suitable_terrain_continuousl0O0m 00 O 0 0O O
000000000 suite_terrain 000000000 O0OOOOOO0OOOOOODOODODOOOOOO
ooagd

9. 00000 exercise_data/residential_development/ 00O 0O final_answer.shp OO OGO QOO
oooooooog

8.2.4 In Conclusion

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooooboooooog

8.2.5 What's Next?

o0200000000000000DO0OO0O0ODOOOODO
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83 0O

oboooooOoboooOoobOoboOoobOOobOobobO0obDobDOooboobDOobooogpbobobooo:
e places (DO ODOO),
* hillshade,
e solution (O O O new_solution),
* roads U
 aerial_photos 000 DEM OO0OO0O.

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gbooboooboobooooboobobooooboboooonog

8.4 Lesson: 0 000

gboooooooQaGISOuonoonociISbooooboooong

O0: D0000D0D DO Linfiniti ConsultingD OO0 000 DO Siddique MotalaD DO O OO00O0DOOOO
gbooooboooobooogd

841 00O

gboboooobooobooobobooobooobooobooobooobooooboooooooon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboboooobooboooobogoboboooobooboobooboboooboooDo

- DO0OO0OOODbOO0OO0

* 15%00 60%0 0000000000

ooooos1o00mmOO000O00O00O0O

gbooo2mO0000000C0O0O0O00O0O0OO

s JO0O0O0D0OODODOO0ODO 600000 O

gbooooooboobooobooooo 400000000000 O0OO0O0OO0ObOObOODODODOODODOn
uboobOoboooboobooooboobooooob4000b00000000DOOOGISOO0
gboboooobooboooooboooooboobooog
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842 000000

0000000000 exercise_data/more_analysisO 0000000 0dd
gboobooooobooooo40b00bboooooon
obo0ooOooOoboooboobooboo
I. DEMUOOUOUO0OUOOODOO0ODOO0ODbOO00bOoobobobooboooooooo
2. 000000DO0O0O00bOO0bOoU0obOOobOoboboOobDOobooon

j.obobbocobOobooboooboboooboobooboobOoobooooboOoboonoo

8.4.3 Follow Along: OO OOOOO

1. 000000oo0o @DDDCRSDDDDDDDDDDDDDDDDDDDDDDD crRSOnOogno
[DO0000]00000000033SsO 00000000000 WGSs4/U0TM 000 335 OEPSG
obO0 3273300000000

2.o0k0000000O0

() Project Properties — CRS X
Q Project Coordinate Reference System (CRS)
\c___ General Mo CRS (or unknown/non-Earth projection)
. Filtter | ©L 33s a
a R Recently Used Coordinate Reference Systems
E View Settings Coordinate Reference System Authority ID
WGS 84 / UTM zone 335 EP5G:32733
Transformations
Styles
q »
Data Sources Predefined Coordinate Reference Systems Hide deprecated CRSs
= Reltions Coordinate Reference System Authority 1D =
Schwarzeck / UTM zone 338 EPSG:29333
R WGS 72 / UTM zone 335 EP5G:32333
WG5S T2BE / UTM zone 335 EP5G:32333
B Macros WGS 84/ UTM zone 335 EPS5G:32733
) . [
=T OGIS Server WGS 84 [ UTM zone 235 - ST +3 A e
- oy k-, -
o {
: Properties 7 :
ﬁ Temporal i
N * nits: meters e‘ =
‘- . * Dynamic {relies on a datum which is not plate- ey
Terrain fixed) e e — L Ny | ' ]
R TN e s> 3
| oK Cancel Apply Help

O 8.1: Setting up the CRS

=]
3.0000000000000000DDO0O0DO0OO DDDDDDDDDDDDDDDDDDDDD
gboooooooobooboo.boobooboobooogon
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OdbRasterpracO00000000O0O0O0DOO0O00O0O0COOOO0OOODOOODOOOOOOOOODOO
0ooobobooooooooooboooo0o0o0oouoonoobobo0ooooon your_name_fynbos.
qgs 000000000

844 000D DOODOOO

ubooboooooboooooboobooooobOOoooOooOoDEMUObOOOOOODbOOOOOn
gboooooooooon

oobooboon..

1. 00000000000oDoooon D%DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

goooood {v;EIDD gbooboboob obobobooobdg DVSDDDDDDDD
g.gobooooboooooo

2. '®0pooDoooooOoOoOoOO0O000O0OOn
3..000000000000000000O00000O0O00OoOoad

4, 00000000000 Oexercise_data/more_analysis/Streets 000000000 OOOOO
5. 0000 Street_Names_UTM33S.shp OO OO0

6. 00 O0O0DODOOODOO

obooooOobooobooooboobooboooobobooboobooooboobooooaon
oooogoobooooooobooooooobobobobobobobobDoooooooobobooo
gboobooboooooooboooooboooboobooooobobobobobooooboooooooon
ooo

7.00 0000000bO0ob0O0o0obOobobooooobobobooboboboobobobono
gbooooooooo

8. D0D0OUODOODO Sstreets0OOOOO

. oo ooo0obooobooooooooobooooboboboooboobboooboDobooDbOoo
oono

2. 00000000000 DOO00O000O0O0O0O0DOOO0OOO0OOOO0OOO0O0O0D0O000 Enter
oobooboooogo

°0.J 0 0000 b0bbbd0oo0o0bb0ooooan Zoning 0 OO DO OOO0OOODO
Generalised_Zoning_Dissolve_UTM33S.shp OO OO OO QOOOO

10 00000 Zoning OO OO O OO
11. 000000 admin_boundaries/Western_Cape_UTM33S.shp OO OO QO 4dOoOoOd

12. 00000 districts 0O OOO0ODO

320 0 80 Module: D OO0O0O



QGIS Training Manual

oobooboon..

1.‘£DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 'DDDD oooooog
0000000000000 IZI'DDDDD[IDDEID...DDDDDDDDDDDDD

2.'® 00000000000 000000000
j.oboboobocobooboooooboboooooboooooboon

4 0020000000000 DEM/SRTM.tif O rainfall/reprojected/rainfall.tif0 0000
dooooooooooooo

5. SRIMUOOOUO DEMOOOOO0O0D0O00 Rainfall OOOOO0OOOO0OODOOO0OCOOODOO

845 JDO0OOOODOOO
oo ooooboobooooobbooooboobOoobooobooboooboobooboboooaon
gboooooooooogooboo

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
ogboooooobooooooo

846 D0OOODODOOO

obooooboooooobooooboboooboobooooooDo:
* Bellville
* Cape
* Goodwood
* Kuils River
* Mitchells Plain
e Simon Town
* Wynberg
1. 000 000D districts 000000 OOOOOODO

2. 0booobooboooboooobooobo..OobobooboooboobooOobooboOobOo oobooooon
googo

j.gbobobcobooboooooboooobooboooooona:

1. 000000 NAME 200000000D0O00DOO0O0O00O0DDOODOOODOOODOOODO O
gbogobooooboboobod

2. INO000O0C0CODOO0DOO0OOSQLOObOOoboooogn

8.4. Lesson: 0O OO 321



QGIS Training Manual

gbobooooooboo
ogbooooooooooboboooobooooobooboooon
00o00o0oDoobo0oobooDOoD NAMEL2) D OO 0D DOoboOoOoooboooo
00000000 BellvilleOOOOOOOOOOOSQLOOOOOOODOOO
Ubob00db00Ocaped0000oboooonooboooooDO
gbooooboobooooboboooobobooog

oboooogoo

O 8.2: Query builder
gooooobobooboob0obobobOobDOobDooobooooobooboboo:

"NAME_2"

in ('Bellville', 'Cape', 'Goodwood', 'Kuils River',

'Mitchells Plain', 'Simon Town', 'Wynberg')

Og0: O0O0oorOODOOOOOOODOOODOOOOOOOOOODOO:

"NAME_2"

"NAME_2" =

"NAME_2"
"NAME_2"

'Bellville' OR "NAME_2" = 'Cape' OR

'Goodwood' OR "NAME_2" = 'Kuils River' OR
'Mitchells Plain' OR "NAME_2" = 'Simon Town' OR
'Wynberg'

1.

okooooooooooo

googoboobgoboooboooboobobooboboboooobobooobooboboobo

847 00O 0OOOOO

obobooooobooooobobooooobobobooboOoboooooonoo

. 0o0gboooboboooooooooboboooob..boboboooboooobobooooboo
good

2. 00000 O0O0O0O0ObOO0bOOoOOcOobODEMO00OD0OODOO0On

3. 00000000000000000O0DODiIstrictsO0000000O0O

4. 000000O0O0ODOOO OOODOObO ODOObOObOODODOOODOOOObOObD ... 00000
oboooboooboooo.0boooo

1. Rasterprac U0 0O O0O0OOOOONO

2.000000 DEM_clipped.tif 000000

3.00000

5. IiDIZIIZIDI]DDDDDDDDDDDDDDD obooobOoboooobooooonod
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6. 00 0000DDOOO

obooooOoboooobooboooooobooooobooboooobooboo oooboobooobooon o
ooooooooooooboo

7. 00000 000000000000 RainfallO0OOOO0D00OOOOD Rainfall _clipped.tif
obooooooooooboo

. boopooobouobobooooobooooboboboooobooo ooooboboo
.20000C0000O000O0O0DOO0O0OOOO0OOODOOOOOOODbOOOOOOOODbOn

10. DO0OO0OODOO0O

@ “selma_fynbos —QGIS - o e
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Mesh Progessing Help
=SHE H o7 P P 2 -] (T o e = = - i =
DEEGERS ML RIPrl B tNOR M-8 B0 QEHXZE-=-§
abc]| abd  abe] 7
BRV.AREN =4 |= ®R 2 L.
/ el
¢ @] » @ﬁ »
Browser
GRTHO
Favorites
+ 1" Spatial Bookmarks
» [ Project Home
» [d@] Home
~S o
v [ AMD
[ 05Geodw @
[ Perflogs
v [7 Program Files
[ Program Files (x35)
[}
: sap HANA
P MS SQL Server
@ Oracle -
Layers
« @ ® T |2 = )
V| Streets
V! [ Districts v
V! [l Zoning
» V| " DEM_clipped
» V| B Rainfall_clipped
¥ bem
¥ Rainfall
Q, Type to locate (Ctrl+) cordinat| 843805, 6220444 | W cal| 1:462283 ~ | @ ognific| 100% % otatio |0.0° 3| [V|Render eEPsa:3zrzs @

O 8.3: Map view with filtered vector, clipped raster and reordered layers

ooooooo

gbooogoboobooboob cecrRSOoooooooooooobooobooobooon
gbooooboobooooo3smbooooboooooooog:

1. 000 OO0000ORainfall_clipped0 00000000000 O0OO0OOCOOOOOODOOOO
goboobooboobgooobooon

2. 00000000000 warp).. 00000000000 DOOO warp)DOOOOOODOOO

3. Under Resampling method to use, select Bilinear (2x2 kernel) from the drop down menu
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4.

5.

6.

gboo csROobooooo o s3e0onooonod

ooooobObOO0OO0000 0obobb000000000 rainfall/reprojected DOODOODOO
Rainfall30.tif 0000000 OO0OO0O

BDDDDDDDDDDDDDDDDDDDD boooboboobooboooood

O 8.4: Wrap (Reproject) Rainfall_clipped

gbooDEMUODOOOOOODOOO:

1.

8.

OO0 O0O0OO0O0O0DEM clipped0 000000 O0O0O0O0OOODOOOOOOOODOOOOODOOO
oood

.0000o0o0o0o0DbO00 (warp).. OO0OO0O0O0OO0DOOO0OO OO0 waerp)DO0OODOOOOOO

.0000 crRSODODOODOOOOOOODODOODODOO DODODOOO CRS: EPSG:32733 - WGS 84/

UTM zone 33S 0000 OO

. Under Resampling method to use, select Bilinear (2x2 kernel) from the drop down menu
.000 csROOOOOODOOO3¢000000

.0oobooooooob0oboooboobobo0oobOooobOOobooOobooOoooOooooooooboooon

0000000 0 Rainfallzo 0000000

. Reprojected D0 0000000 ODOOO DEM/reprojected 0000 OO0 DEM30.tif 00O OO0

gooooao

IiDI]I:IDDDDDDDDDDDDDDDDD obooobOobooooboooood

gobooboboooboobooboobobbobooboobooboobooobooobbooboo

848 0 0UUIDODOUDDOODDOODO

.000 00000 Srreets 0O 0O0OOOOOOOOO

.oooboooboobgobooboobogooboo

.00obooocooob boobooooboobooobooon

oboooooboooob booboooboboboobooboo
gboooboobooooooboooobobooooboobooooobo...n

okooOoooOoooooOoobOoOooO oOooOoobooboOoooon Sreess00000O0O00OOO
ooooooog

oboooboon ZonmingOOOODOODOOOOODOO
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849 000D DOUDDOODDOODO

oboooobooboooboobooooobooog
1. 000000 Rainfall30 0 ODOO0OO OOOODOODOOOO

2. 000b00obobobooboobOobOobOobooOoOobOOobOoboboboooooobOobon
obooooobooooooboooogoon

3. 0booboocooooooooo

4. 00000 +-00000000000OC0O0DO00O0CODO0

5. 0000b0Ooboobooz.eegpooboooogooboon

6. 000000DODOOOODODOOO0OODOOOODOOOOOOOOO
7. 0000000000000 O000000

g. ok Ooooooono

O 8.5: Raster symbology

Rainfall30 00000000 O0O0O0O0O0DOO0O0O0O0O0O0OO0O0OO0OCOOOOODOOOOO0OO0OO0
ooooo

0. 00000 DEM3eODO0OOO0O0OO0O0ODOOOO00O0ODODOOODOO0DOODOODOO000Dn 4.00
goooog

8410 D 0OO0ODODOOODDOOOO

1. 000000 Rainfall O DEMO DO OO0 OO Rainfall_clipped O DEM_clippedd OO0 OO
oooooooo:

 Jb0bobbobboobbooboo oo boboaboo

OUd: Dobooobobooooboooboobooboooooboooooboan

2. 00000000

j.obooobooboooobooboooobooOobooooboooobooooboboooooon
oboooooboooooobobooobobooobooono
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8411 0D0O00ODODO

oboboooooboooooboboooboobooooboobooooobobooooaon

. 000 00000pEM3e 000 0oooooboooooooooobooboooooooobooboo
gbooooood

2. 0000000000000 000 (hillshade)... 0000000 O00O (hillshade) 000000
ooooog

3. 000 (hillshade) 00 D00000 Rasterprac00000D00 hillshade.tif0000000O
ooogd

4. BDDDDDDDDDDDDDDDDDDDD gbooobooboobooooboo
5. 0000000000

6. JODOOO0OODOODOOOOOD

O 8.6: Raster analysis Hillshade

000 hillshadeOO0OO OO0 O0OO0OO0OO0OO0OOOOOO
1. 000 0000 hillshadeOOOOOOOOOOOOO OOOODOOODOOOOCODOODOO
2. 000000000D0b0 bOobobOOobOoboboOo oboOoDO 20000
3.okouooooogono

4. 0000000000000 DEMOOOOOOOOOOOODOOOOOOOOOOOODOOnOO
oo0oobbobooboboobUodbUObrainfall3e o ooooooooooooooooogoo
gooooao

8.412 0O
1. 000000000 (slope)... 000000000000000 (slope) 000000000000
ooooo
2.DEM300 00000 000000

3. BDDDDDDDDDDDDDDDDDDDD gbobooooooooooobooboboooog
ooo0DbDo0o0ooo0o0o0ooDOO0o0oooO0o00oobO0oooDoOOoooon 15% 00 60%0 00000
gbobobooboooooobooooooboooboooooooobooobboobooooooobooon
ooooog

4. 00000000DOOO00OO0DOOOODODOO0On

5. IiDI]I:IDDDDI]DDI]DI]DDD[I[IDEI obooobOobooooboooood
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6.

oo ooooooao

O 8.7: Raster analysis Slope

gboooooooobooboobobooboobooooobooboboboOooooooboobOobOooon
oboooobooobooboboooogD:

1.

2.

3.

gboboooboooobooooooooboobobooobooboooooooboobooboboooboooon

oboooooooooobooon

goobooooboobobobobobo bobobobooooboobobobooboobooo
gboooooooao

.00v/000000D00 +-0000x02.000000

.0oo0bobbob oobob

.000oooobooon

8.4.13 Try Yourself 0 0 0 O

gboooobooboooooboobooobooboboooooo.oboobooon

obooooboooooooboooobooboooooaon

8414 D DOOOOOOODOO

1.

2.

5.

oo ouoboooo..ooobooo

0000 oooo0O0 rRasterprac UOOOOOOODODOO ... ODOOOCOOOOOOOO
slopel5_60.tif 00000000000 ODO0O

gbooobooboooboobob boooobooboooobooboobooobooboo

obobooboooooooobooooocooboooooooobooooooboooooboooboboooboooon
U00 sleope0 00000000 Oslope@r 00000000 0OOOOOOOOOOOOOOOOO
10000bo0ooooboon

.g0b01soobce00000O0ODOOOODDOO

gobobooobooobooboobooboboooboobooboobo:

(slope@l > 15) AND (slope@l < 60) J

oboooooboooooboooboobooooboobOobooooboon
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6. 00 00000DODO0OO

O 8.8: Raster calculator Slope

gobgobooobooboobooboob4siD0 1350000000000

1. 00oboooood:

(aspect@l > 45) AND (aspect@l < 135) }

gobooboboooboobooboobobbobooboobooboobooobooobbooboo
gboooobooobooboboooon

gboboooooboooweeemmO0d00OO0o0oooooooooooooon:

[RainfallB@@l > 1000

jggooobooboboboooooooooboobobooboobooooboooobobOobooboobooooon
obooooboobooooobooooboobooooboboooooboooooboobobooooboon
gilioooogobooooboboboo 1o ooobooooobooooobooooboooom
gooo300oooooooooooooooobo0oebbO0oooOoooDbOOODbDbOOnbODOOO
booomoooooooooetubOoobOoObOOObOOOOOobOOObOOObOOObOOObOobOOn
obooooooboooooooboo

8415 00O 0DOOOOODOO

. 00obob0oboobooooobbooboobooo.. o

2. 00000O0O00bOOoOoooobooboOoboOoboOoboboooooDn:

[aspect45_135] * [slopel5_60] * [rainfall_1000]

3. 0000 Rasterprac U 0000 OO0OOOGOGOQ

4 J00O0O0ODODODO aspect_slope_rainfall.tif0 000000000

5. IiDIZIDDI]I]DDDDI]DDD oooooobooooooobooogoooo

6. 00 ODO0ODOOOOO
0o0b0Oo0ooOooo300000b0o0b0ooo0ooooooobooobooDoboooooo

gboooooboooooogooboo

N

O 8.9: Map view where all three criteria are satisfied
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gbboobooooboooooboobob 2somib0oOoobOOoooobOOoOoOOoboboOobOoan
obobobobooobooooooooobogo 2semO00000000000OO0O00OCO0O0O0
gboboooboobooooboobooooboboooboobooon

8416 O DOODOOOO

. 000 000b0o0oo0obo0oboooooboooo
2. ZoningUOOODODOOOOOODOODOO

3. 000oooooooooooooooooooo0oooobooOooooooboOoOoooobobooooon
obOobooooooooocbooooboobobobooboboooooooooooooobooobon
obooooooooon

4. ZoningOOODODOOOODOOO ODOOO..00000 000000 DOOOOOOODOOO0OD

5. 000000000000:

"Gen_Zoning" = 'Rural’

gboooobooooooboooobobooon

6. okOOOooOoOooO oooOooboobooooobobooooboobobo10ooobooooooon

Query builder Zoning
Zoning OO OOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOgd
1. ZoningOOOOOOOODOOOO OOOOOO DO OOOODOOOODOO..ODDO0O0ODO
2. 0000 Rasterprac0000000O0O00O00O0OO
3. 0000000 rural.shpOOOOOO
4. 0k0000O0OO0ODO
5. 0000000000000 0d

gbobooboooobodg2semboooooobogbogoobogbgbobobobgbobobgand
goboboboobooboobooboobo
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8417 D 0ODODOOOODODOO

1. 000000 o0obobOoobooocoooboobobo.0b0booboOobn

2. 000000000000 DO0obDU0bD0b0b000 wwral DOODOOODODODODODOD "OO
gbooooooooboo

3.000 -25¢000000000000000O0O0O0DOOOOOOOOOOOOOOOOOOOO
gboooooooooooobobooobooboooo

4. HDDDDDDD gooobooon

5. 00000 0000000000 Rasterprac0000000O0O0O0OOOO0O rural_buffer.shp
oood

6. 00 0000DDOOO
7. 00 0000000000000 O00O0DO00DOO0
. ODOU oUuooooOooooo

rural_ buffer 0000 rural OO0 O00000000O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00OOAO
goboobooboobooboobobboboboobooboobooboboboboooboo

9. rural000O0OO0OO0OO0OOO

10. 000O0O0O0OO0OO00O0oOooon
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@ selma_fynbos — QGIS - u} X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DR UeAPLRIPFALNESLIOR H-8- K-8 QEXIE-=-
BEVAREBE =9 | ® A ®
. . . = = = w4 = - Fel» & »

Browser am
QRET®O
v & GeoPackage
b /7 Spatislite
W Postgresal
il SAP HANA
B s sQL Server
@ Oracle
@ WM WMTS
B vector Tiles
v EEE VT Tiles
@ wes
) WFS / DGC API - Features
&) ArcGIS REST Servers

Layers am
v B To-FROL
— Streets

[ Districts hd
¥ hillshade

¥ aspect45_135
W slopel5_ 60
b ¥ rainfall30_1000mm

B aspect
P slope
¥ Rainfail30

V' [l rural butfer
[ Zoning T

Q Type to locate (Crl+K) 1| 921343, 6307138 | | 193203 - @ r|100% 43 j00® % W Render @Epscia7iz @

0 8.10: Map view with rural buffer

O00OOrural_buffer00 000000 aspect_slope_rainfall 000000000000 DODOOO0O
Jood0o0Dd0oo0o0DOo0o0oDOoooU0oODd0oo0oOoDO00oOoDOoDoOooOoDOon
00o00000odo0o0oo0oDoU0oo0oDooo0ooDoO0ooo0oooooooooDoooon

8418 DO DOODUOOOOO

1.000000 0000000 00000O0O0g (polygonize)... 00000000
2. aspect_slope_rainfall D000 OO0OO0O OOOOOOO

3.000000000000 O suitable0 00000000 O0O0O0OO0OOOOOODN-OO0O0O
oboooooog

4 0000000000D0O0ODOO0DO0O0O0OO00O000ODOOO0O0OD0O0ODO0OO0O0O00O0ODO RasterpracO
O0O0O00O0D0D0D000 aspect_slope_rainfall_all.shp OO QOOO

5. iDDDDDDDDDDDDDD gboboobooobooobgoobooboboo
6. 00 0000DDOOO

7. 00000000000000000O0
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@ Polygonize (Raster to Vector) X

Parameters Log

Input layer
¥ aspect_slope_rainfall [EPSG:32733] -
Band number
Band 1 (Gray) il
Mame of the field to create
suitable
Use 8-connectedness

w Advanced Parameters

Additional commandine parameters [optional]

Vectorized

D: [KARTOZA/Rasterprac/aspect_slope_rainfall_all.shp a e
v | Open output file after running algarithm

GDAL/OGR console call

gdal_polygonize. bat D: \WARTOZA\Rasterprac\aspect_slope_rainfall. tiff -b 1 -f "ESRI Shapefile™ D:)KARTOZA Rasterprac/
aspect_slope_rainfall_all. shp aspect_slope_rainfall_all suitable

| 0% Cancel

Advanced ~ | |Run as Batch Process... Run | Close Help

00 8.11: Raster to Vector

obobOobOobOobOobobOobo0obObob00O0b0suitable0 0000000 1000000O000OO0OO
gboboooooboo@uooooboobo

l.0ogoboooooob boboooobo ocobobooooboboooboOo -booo.. o

2. 000000000000:

"suitable" =1

3.okooooooono

4. 0000000300000D0000O0O00DO0OOOO100000O00D0OOOOOODOODOOOO
gbobooobodobobobo bobobo b boooobobobob..oobobobooo
gboooboooooooboo

5. 00000 Rasterprac U000 OO0 OOOOO

6. 00000 aspect_slope_rainfall_1.shpOOOOO0O
7. 0000 aspect_slope_rainfall allO0OO0OOOOO0O
g. bpoOooooooooao

gboboooboooboooboooboobooboobmooooooooboooooooooooooaon
oboooobooboooooboooobooboooobobooooobobooobooboooooon
gbooooobooobooomooboboobooboobooooboooooDbo
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8419 0 DODOODOOODODO

1.

2.

3.

5.

6.

0do0oodoOoooOo0oOo0o0ooooboodooooooobooo oo.ooo
00000 OO aspect_slope_rainfall 1000000

oooDoDO0o O oboboooag.. 00000000 Rasterprac 0 OO O OODOO
fixed_aspect_slope_rainfall.shp OO O OQOOGOdadd

HDDDDDDDDDDDDDD goobooboobooboobooboboo
obOooooooaon

gobooboooboobooboobo

0000000000000 0D0D0O000D00O000 fixed_aspect_slope_rainfall O OO0
rural_ buffer 0000000000000 0O0OOOOOOODODODDODOOOOODODODODOOODOOOO
dopoooooooooooooooooobooooaa

8420 DO OOOOOODOO

1.

2.

3.

0.

00000 oooOoooooooo o oo (intersect)... DOO0OOOOO
00000000000 Orural_ buffer0000 ODOOD0DO 'O0000O00OO0O
000000000 OO0 fixed_aspect_slope_rainfall DO OOOOOO0O

U0 o00bo0obbO0ob0OO RasterpracJ 00000000000

. 00000000 rural_aspect_slope_rainfall.shp OO OO

o ooboooogon

b booooboobooobooboboooon

oboooooooooon

gobobooboobooboobobboboobooboobooboboboboo

gboooooboooooobo

goboooboobboobboesed oo boobOoobLbOoO0bOOo0obbOOoobDOon
gbooboobdooooboboooobooooboooooooboo

8421 J0OO0U0DODOOUODDOOO

1.

2.

3.

gbooooboobooboboooobooon

oboooooooboooboooon

Oooooooooon # 0oooooo gopopoO0000000 Ctrlve00000

4. 00000000O0O0OO0O0O0O00 DDDDDDDDDDDDDDDDDDDDDDDCtrl+iDDD

goooon
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5. 000000000000 EIZIDDDDDDDIZID obooooboooocooobooboooon
obooooboboobobOobbaread000O000OD0OO0OOODOOODOOODOODO (ea)0 OO
gbooobooboboboi10oboooobooboooooboon

6.0 00000DOCOOODO:

$area

goboobooooboobooooboooboooboooboooboooboOonn area0gn
gboooooboooooooboooooon

Q rural_aspect_slepe_rainfall — Field Calculator X

Only update 0 selected features

Preview: 25755.256042653695

azimuth

¥ Create a new field Update existing field
Create virtual field
Output field name |area
Cutput field type 1.2 Decimal number (real) bl
Output field length | 10 +| Predsion |1 & %
Expression Function Editor
=) &L Q, 5e..|| ShowHelp e
Sarsa | feature = Returns the area of the current feature. The
ig;jeometry area calculated by this function respects
row number both the current project's ellipsoid setting
N Agg;egatﬁ and area unit settings. For example, if an
b Arrays ellipsoid has been set for the project then
» | Color the calculated area will be ellipsoidal, and if
v Conditionals no ellipsoid is set then the calculated area
_ will be planimetric.
+ Conversions
¢ Date and Time  e—
b Fields and Values :
v Files and Paths Sarea
v Fuzzy Matching
v General a
~ Geometry
affine_transf... *farea—d2
angle_at_ver.
=+ - =~IN apply_dash_...
Sarea
Feature |Rural A area

0K Cancel Help

7.o0k00000000

. bbObo0bidodbooooobooooboooboobboobooooooobooob boooog

Ooo:

O 8.12: Field Calculator

BT

gobobobooboobodoboobuodobuodob ipogobooboboobooboaboo

i

9. ¢ HODNODD QOO0 O0000000000D0D000D0D0D0D0O00000O0OOOO
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Q rural_aspect_slope_rainfall — Features Total: 77, Filtered: 7... — O
W ~ 5 LT B D
Gen_Zoning suitable area id
1 |Rural 25755.3 0
2 Rural 12405.3 1
3 |Rural 4492.5 2
4 |Rural 10782.0 3
5 | Rural 17971 4
6 |Rural 898.5 5
7 |Rural 505714 6
8 | Rural 208.6 T
9 |Rural 5391.3 8
10 Rural 67387.2 9
11| Rural 107821 10
12 Rural 3594.0 il
13| Rural 105537.8 12
14 Rural 2723.2 13
15| Rural 898.5 14
- Show All Features _

X

8422 JO0DO00ODOOODOOOODOOOO

O 8.13: Attribute table with area and id columns

gbooooboooooooo

lL.ed00 00000 ODOODOOODOODOOODOODOOOOODOOODOODOOOODOOOOODbOOn

goog:

["area" > 6000

2. 00000 Rasterprac OO0 00000 suitable_areas.shp OO OO ODODODO0OOOOOOOOO

googobooon

gbooooboboooooboooobooboooobOoboooooboooobooboooboooboon

obooooo 40000000000
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8423 000D DOODODOODOO

1.

9.

10.

11.

12.

13.

14.

15.

000000 Rasterprac0 000000000000 O0OCOOOOODOOOOOOOCOODOOO
U0000000 O (Peing) DOO0D0OO university.shpOOOODOOOOOO

OO0 CRSOOOOODOD CRS: EPSG:32733 - WGS 84 / UTM zone 33SO0D000OO0OOOOODO
ooog

gobobooboobooboookboobooobon

OO0 universityOODO0O Streets 00000000000 OOOOCOOOODOOO

.0o0goobo oSM)oooooon

1. 0000 00000 XYZTiles O OpenStreetMap 000 000
2. OpenStreetMap 000000 D00 OO0ODODDOOOODOOOOOODOOOODO

ooboobooogoooooobooooboooooboboobobooboooooooooooobooo
ooooooooooobooDboO0o0oooooboooooboboooQaGIsoboooonoooon
gboooboobooooboooooobooog

U000 0000 streets 000000000000 ODO0O0O0ODO wiversityO0OOOOOOOO
gboooboobooooboood

obooobOooboooboboobooOoobooobooobOobooobOOobo booboOobooooon

00000000000000000000000000n # 00000000goooo00o0noon
000000 0000000000000

.00oobdoo ooboobooobooboboboobooobOOoboOoobOOoboooOooooboOoon

oboooooooon

]

°°DWDMWDDDDDDDDDDDDDDDD fDDmmDDDDDDDDDDDDDDD
00000 0000000000000000000000000000000000
id0000000000000000000

oKOOODODODD0D

[}DMDMDMDDDDDDDDDDDD
000000000 0000000 00000000000

gboooooboooooobo
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8424 DOU00DDODODODOODOODOOODOODO
1. 0000000000000 0odoboooobooo oboooooooooo o ooobooo
0ooooooooooog
2. 00000 Ouniversityd 02000000 0O suitable_areas 000
3. 000b0db0bobouooboobuoboobooo
4, 0000000 O400000D0
5. IiDIZIIZIDDDDDDDI]DDD gooooobooboooobooogooo
6. 0OD0O0ODO0OODODOODODOODOODDbODbOOO
7.00 00000D00O0OO

oboooooboooooboobo 400000000000 DOOOODOOOOOOODOOOOODOOn
goopoooooooOoidcOboooOopoooOoooooooooooo

1. 0000000 0obO0obooooon

2. 0000400000000 id00D00O0ODOO0DOODObOODOO

3. suitable_areas OO0 O0O0OOOOOOODOOO

4. 0000000 4000000000D0O0OOO0OO0ODOOidOODOODOOOODODOOO
Joo0oooDoo0ooooDOoooooooDo

gboooooboobooocoobobooboboobOoDbDEMOObOODbOOOOOOOOOOoOOOOOn
obobooooobOobobobooboobobobo0oooobO0ob0ob0o0o000b000n suitable_areas
gbooogooboooobob 400000b0b00O0DO0ODOOOODODOODODODOOOODOO
gboooooobooooobobooooboon
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() Plugins | All (1081)

% Al
| |
F -: Installed

.

Mot installed

”.‘ New

ol

Install from ZIP

ﬁ' Settings

1, processing

& maps2WinBUGS

@ Mascaret

= Maxent Model

& Merge Selected Features (Pro
@ MOJXML Loader

= MOPST

& MOS-Adeupa-CE

@ Metworks

= NTv2 Datum Transformations

it OrfecToolbox provider

= ORS Tools

o PAT - Precision Agriculture Te
= PCRaster Tools

# Pelias Geocoding

# PostGIS geoprocessing tocls
# Potential Slope Failure for pro

[¥] & Processing

# Processing R Provider
& Processing Saga NextGen Prc _

X
This is a core plugin, so you can't uninstall it
Processing

Spatial data processing framework for QGIS

Spatial data processing framework for QGIS

Category Analysis
More info homepage bug tracker code repository
Author Victor Olaya
Installed version 2.12.99

Upgrade Al Uninstall Plugin Reinstall Plugin

Close Help

j.0poooboooooooo0ooobobooooooOooooboOoobooOobOoooDboboOO

4. 000000000000

s.jbooooobooobooooboobooobboobobooooboooboobobobooDbOoboboOoDbOon
ooooooooobooooooooboooooooooooooooOooOol'oobooooo oo
boobooboooooooobooboob oooobOoooboobooboooogoon
oboooooooooooobooooooboooon

6. 00 000000D0ODOODO0O0O0 Precessing0 000000000000 OO0ODODOOOOO
gbooooobooooo

7. 000000 000000O0Precessing0 000000000 0O0OO0O0O0OOOOOONO

9.1.2

Follow Along: 00 0000000000000

gboooooboobooooobooooboobooooboboooooboooobooboooooboon
gbobooobooooboobobooooboon:

. 00ooooooo0o boo0o0o ooooooo oooobooooooooooDoOoboOooOoooo
gboboobooooooboooboooooboobooooobooobobooobooOoooboooobooon

ooooon
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(&) Plugins | Mot installed

% Notinstalled

Install from ZIP

ﬂ' Settings

{1069)

X

| Q processing

|

@ AGT - Archaeclegical Geophy =
@ Append Features to Layer

& Arrblorm

= Batch Hillshader

% BecaGls

= BoundaryDelineation

@ Buffer Without Overlaps

@ Cartography Tools

@ Centour plugin

= Coregistration

% Customize ToolBars

= Danish Addresz Tools

@ Degree to DMS table converts
= Disconnected Islands

@ Disselve Adjacent Polygons
= DMS to degree table converte
3 dzetsaka : Classification tool
- Easy Processing Tool

-

@ Equi Processing

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.

Upgrade Al

Uninstall Plugin

Reinstall Flugin

| Close

Help |

2. 0000000000000 bO0OOOobOO0bObOcOoOO0obOOoO0OoODo

@ Plugins | Not installed {1069)

L Sea

& CZML Billboard Maker

E ] instalied = D2 Data Visualization Data PlOtl v
= DA
i Mot installed # Danish Address Tooks D3 Plots for QGIS

¥ install from ZIP

.
# Settings

# Data-Driven Input Mazk

# Databxplorer: Data Analysis a
# Datafordeler

& Dataforsyningen

# DataGrandFst

& DB Style Manager
& DBGI

Draw D2 plots in QGIS

Available version (stable)

I os rating vote(s), 189842 downloads

Tags vector, python, d3, plots, graphs,
& DataSud datavis, dataplotly, dataviz
& Date/Tome Tooks More info homepage bug tracker code
& Datos Espaciales de Referenci repository
aumAP )
% Daum Author Matteo Ghetta {Faunalia)

4.0.2 updated at uto jun 27
09:25:41 2023

# DDG Street Images
# Deactivate Active Labels
& debugvs - »

# Deepress: Deep Neural Remc | | oarade al Install Plugn

Chige

. 0o0oooooooooooooooooo bobooooobooooooboOooOoooDbOoooon
gboooooboooooon

ugb: bogobooboboobooobooooooboboooboobooboooobooobooboooaoon
gbooooboooboobobooooboooooaon
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9.1.3 Follow Along: 0000000000 OCOOOO

gbooooboboooooboooooboobo obobooooobobooobOobooon

QGISUbO0ooboOoboboooboooboobooboboooboobooboboobooOoooooobooDn
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbbooooooobooooooooboobooboooooboobboobbooooooooobooooon

gbooooooobooobooooooboooooboooboobooooooboOoooboooboobooon
gooo:

. 000ooogooo oooooo oo ooboboooobooog

(&) Plugins | Settings X
. Al Check for Updates on Startup a

e 1If this function is enabled, QGIS will inform you whenever a plugin update is available. Otherwise, fetching
E ': Installed repositories will be performed during opening of the Flugin Manager window.

.

w Vv Show also Experimental Plugins

Mot installed

Experimental plugins are generally unsuitable for production use. These plugins are in early stages of
Install from ZIP development, and should be considered 'incomplete’ or 'proof of concept’ tools. QGIS does not recommend installing these
plugins unless you intend to use them for testing purposes.

.

gi% Settings
w Show also Deprecated Plugins

Deprecated plugins are generally unsuitable for production use. These plugins are unmaintained, and should be
considered 'obsolete’ tools. QGIS does not recommend installing these plugins unless you still need it and there are no other
alternatives available.

Plugin Repositories

Status Marme URL
@ connected CGI5 sluzbeni repoziton) dodataka https://plugins.qgis.org/plugins/pluginsxml?ggis=3.32

«?Reload Repository | E'.-E:‘ Add... | Edit... Delete =

Close Help

2. 00000o0o00oooboooooob oo bOoOboO0ooooOoo

3. 0b00obOobOoboboobobOob00o URLOOOOOOO OO0 OobOOobOOobOobOobobon
oboooooooooooo
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Repository details

Name |Fauna|ia

URL | https:/fwww.faunalia.eu/gqgis/plugins.xml

Parameters |

Authentication | || Clear | | Edit |

Enabled v

| @gancel || ﬂgk&

4. 000000000O0DO0OO0O0OO0DOOOOODOODbOOOOODOODbO0OnOO

Plugins | Settings

I Check for updates on startup

=
E ] Installed

3 Mot installed

. Invalid v V| Show alse experimental plugins

% Install from ZIP Note: Experimental plugins are generally unsuitable for production use. These plugins are in early stages of development,
and should be considered 'incomplete’ or 'proof of concept’ tools. QGIS does not recommend installing these plugins unless

you intend to use them for testing purposes.

v Show also deprecated plugins

Plugin repositories

Status Name URL

| Reload all repositories

| Elnelp |

@ connected Faunalia https://www.faunalia.eu/qgis/plugins.xml?qgis=3.2
[&] connected QGIS Official Plugin Repository https://plugins.qgis.org/plugins/plugins. xmi?qgis=3.2

| add. || Edit. || Delete |

* Close

-

5. J0bboocoooooooooooboooooob ooboooooooboooboooooobooooon

ooooon

6. 000 000ODOOO0O0O0OoOoDOOoOooODOObOOoO0OoObOO0ODODObOUOOooODOOoooOooObOOooo

7. 000000000000 O0O00O0C0O0O0O0O00OO0O0O0O0OO0O0O0OO0O0OOOO0DbOO0On
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gooooao

9.1.4 In Conclusion

QGISbiofgobOoooooobobooobooboboboooboooboo

9.1.5 What's Next?

gbobooobooboooooboboooooboboooonog

9.2 Lesson: OO QGISO OO OO
J0oodoooooooooooooooooooooooooooooDooooooooooooo g
JO00ddooooooooooooooooooo0ooooooooDooooooo o

gogbogobogbb:bobobobbooboobuooboobooboobobboboooboonoad

9.2.1 Follow Along: QuickMapServices (1 0 0 00
QuickMapServices 100000 0QGISOI DN DDNOIDONONDNODNONODDNODDOODONONDODOOO0O
00000000000000000000000000000000000000000
1.00000000000 training_data Geopackage 00 roads 0000000000
2. QuickMapServices 1000 000000000000000

3. Web O QuickMapServices 00 0000000000000 O0O00OO00ODOOOODOOOODoOSMO
NASADOOOOOOoOoOooobooooono

4. 000000O0O0O0DbDOO0OOO0DO0bOOOOODbDObObOOoDObOObDOD
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

NEERRY U220 PRPRALEBaLIOR
W@V, Z wEB0D

ers L]
v d4eT 3 e

/
v/ — roads e
~ |V ¥ OSM Standard J

i H 1 (i
1 / kork
Browser y 3
[ tayers | AN

[ @ Type o locate (crrisk) Tlegendentryremoved.  Coordinate 340498 20, 4273 | scae[12703 |~ | @ wagniner[100% |2 Rotation

goooooooooQMSOOOoOoOooooOoooboboOoooooOoooobOoOooooDobOoOoOoooDooboOo
gbooooboooooooo

1. Web O QuickMapServices O Settings 10000000

2. More services 0O O O0OODOOO

3.0000000000000D00000D00ODO0 Get Contributedpack OO0 D0O00O0ODOOODOO
4. 00 000Doogoo

5. Web O QuickMapServices 000000000000 DO0OO0O0O0OOOOO0ODOOOODOOOOOO
ooogd

WY Mesh  Processing  Help

MetaSearch

+ QuickMapServices 2 & 2gis »
M AutoNavi v
> Bing J
& esrr '
@ GeoQ v
& Google v
@ NASA b
* CartoDB b

« BasemapAT »
% Stamen y
H usas '
£ Waze J
9 Yandex 4
» O5M »
((E' Search QMS
€} Add to Search
@) set proper scale
@3 settings
€ About QMS
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6. 000000000 O0OOO0O0ODDOOOODOOOODOOOODOOOODOD

obooooobooooobooboooobobooobooboooooobon

1. Web O QuickMapServices 0 Search QMS 000000000000 0ODOODOOODODOOOOOO
0000Doooooooo0o0o0oido00oooD0DooDooooooooooooooon
JoodooooooooDoooooooo

2. Filterbyextet 0000000000000 DOOOOO0100000000000O0O00O00O00OO

gboooooooboobooboobooboobooooboobooooboobobooooboooooooaon
ooo

3. 0b00b0bob0ob0obboobU Add0ogbooooooboooooboooboooog

4. 00000000DOOCO0O0O0DODOOOODOOOODOO

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEERERK OSPLPRPPPR . BebIOR %S CERDCE P
|eV./eB0 5 aa a@e -

@Y 2 3= )
V| — roads

~ [ ¥ OsM standard

~ |V " GLAD LANDSAT MOSAIC

Filter by extent| | All

GLAD Forest Change Landsat 2017

WM details, report a problem

GLAD FOREST LOSS 2000-2021

TMS details, report a problem

-, GLAD FOREST YEAR LOSS 2000-2021

TMS details, report a problem

o U T
£l Tms detaits, report a problem

GLAD LANDSAT MOSAIC 2019
TMS details, report a problem

=

0 GLAD LANDSAT MOSAIC 2021
TMS details, report a problem

o
=

Py Height 2020

etails, report a problem

0 GLAD Water Ice Mask
4

WMS details, reporta problem
Layers | Browser Download geodata for your project
Q Type to locate (Ctrl+K Coordinate | -31,788° 19814° | ¥ Scale 11277934 |~ | @ magnifier| 100% +| Rotation |00° % |V Render @ epsGasze Q

9.2.2 Follow Along: QuickOSM O 0 0 0 0

QuickOSMOUOUOOOOOO0O0OOOO0O0OO0O0O0O000000O00O00OOpenStreetMapO0OOO0O00OOO0DOO
goboboooogooboo

1. 0000000000DO00D00D0 training_data GeoPackage 00 roads 00 OO 0OO00OO0DO0O

2. QuickOSMO0OOO0OO0D0O0OO0O0O0OO0OOOO0ODODOO0DOOOOOOOOGISsODOoOoOooD 200

oooboooboooooobooboo obo b ouickoSMODODO0OOODOOOODOODODOO
goo

3. QuickOSMOOUOOO0O0D0O000000D0O0000O0O00000000O0000000000 Quick
QueryODOODOODOOODO

4. 0000 KeyODOOOOOOOODOODDOOOOOOOODODODOOOOODDOO KeyO Value
oboooooboooooboobono
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Tip: 000000 Keyd Value OO00ODOO0000O000O0O000O0OOOOO Help with key/value
0000000000000 000O0OpenStreetMapD D000 O0O0O00O0O0DOOODOOODOOOO
goooodg

5. Key0 00000 railwayO0 00 Value DOOOOO0D0DO0O0D0O0O0D00O0D0O0O00O0DOO railway 00O
oooooooooooooooDon

6. 0000000000000O0 LayerExtent 00000 roadsD0O0O00O0O0O

7. Runquery 000000000 0O0ODO

Doy ekt Feabunis

0000000000 OpenStreetMap I railway U0 O00O0000O0O0O0O0O0O0O0O0OOODOOOOOO
gboooooboooobooog

gooooo!goooooooobooooobooboooooboooooboooooooooon

BatlOR N-8- &5 AEKIE =~
BQV/ZAMEBR =4 5= RQ@ 2 ®
- - . - J - . e »

O0: QuickOSMUOOOOOOOODOOOOOOO0DOO0OO0O00OO0DO0DOO000OO0DbO0bO0000D0
uboboobobooooo I:::IDDIZIIZIDIZIDDDDI:IDI:II:IDDI]DDI:II:IDI:IDDDDDDD

QuickOSM O Advanced DO 0OOOO0O0O Directory 000000000000 DOCOOOOODODO
oono

9.2. Lesson: J OO QGISOODOOO 347



QGIS Training Manual

9.2.3

Follow Along: QuickOSM O OO OO0 0O

QuickOSMUODDOOOOOOO0O000DODOODOOO0O00000DDO QuickqueryDODDOOOO0OOO
gbobooobooboooooboooobobooooobOooocoboobooooobooon

U000 OpenStreetMap U D00 00000000 0OQuickOSMOOOOODOOOOODOOOOODOOO
ugoo

QuickOSMUOOOverpass OO0 00000000000 ODOOO0OO0O0OCODOOOCOODOOOOODOO

ggboboboboobooboobuoobobobobbooboan

gbO0O0ODolomitesDO0OOO0OD0O0OOO0O0OOODOOOOOOODOOOOODOOOOODOO

ob0oogono guickquery DO DOODOOOODOODOOOOOOOODOOOOOOOOOOOOOOOOO
gbooooooobogoooo

1. 000b0booooobooog

2. QuickOSMOUOOO0OO0000O0QueryOOOOOOOOOODO

. gboobobooboooooooboboooboobooooooDo:

p

<!--
This shows all mountains (peaks) in the Dolomites.
You may want to use the "zoom onto data" button. =>
-=>
<osm-script output="json">
<!-- search the area of the Dolomites -->
<query type="area'">
<has-kv k="place" v="region"/>
<has-kv k="region:type" v="mountain_area"/>
<has-kv k="name:en" v="Dolomites"/>
</query>
<print mode="body" order="quadtile"/>
<!-- get all peaks in the area -->
<query type="node'">
<area-query/>
<has-kv k="natural" v="peak"/>
</query>
<print mode="body" order="quadtile"/>
<!-- additionally, show the outline of the area -->
<query type="relation">
<has-kv k="place" v="region"/>
<has-kv k="region:type" v="mountain_area"/>
<has-kv k="name:en" v="Dolomites"/>

(Cooooooo)
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(oooooooog)
</query>
<print mode="body" order="quadtile"/>
<recurse type="down"/>
<print mode="skeleton" order="quadtile"/>
</osm-script>

N\

O0: 000000 xmlO00D0000000O0D0O0O00O00OOverpass QLOODOODOOOOOO
gboooboobooooboooooboobooog

4. RunQuery 00O OQ0ODOODO:

(2 QuickOSM ®

“ Map preset al—-
. This shows all mountains {peaks) in the Dolomites,

‘fou may want to use the “zoom onto data™ button, =>
’ Quick query -

<psm-script oufouf="json™>

<query fype="area =

<has+kv k="place” v="region™/>

<has+v k="region:type” v="mountain_area”/=

<has+v &="name:en” v="Dolomites”f>
<fquery=

' OSM File

S <print moge="body" order="quadtile”f>
*. Parameters <'-getall peaxs in S
<query frpe="node">
<area-query/=
* About <has+kv k="natural” v="peak”(=
e <fquery>

<print mode="body” o.ro‘e-'=‘quadﬁlg‘f>

<query fype="relation”™=
<has+kv k="place” v="region™/>
<has+v k="region:type” v="mountain_area”/=
<has+kv k="name:en” v="Dolomites™/>

<fquery=

<print mode="body” orger="quadtile™/>

<recurse fype="down”[>

<print moge="skeleton” orger="quadtile”/ =

=fosm-scripts|

Generate query A » Run query
P Advanced

| QOverpass Turbo Documentation =

1 4

0%

ooobDooOoooooooooQaIsuooooogn:

“untitid project - Qs (em)

INsAS
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Overpass Query language D 000000000000 0O0OOO0DOO0DOOO0OOODOODOODOOn
gooboooooooooo

9.24 Follow Along: DataPlotly 0 0 0 0O

DataPlotly DO OO O0O0O plotly UOOO0OOO0OOO0OOO0OO0O0OO0OCOOO D30O0OO0OO0OO0OO0OO
oboooo

1. 000ooooooooogooo
2. exercise_data/plugins DO OO OO sample_points 1000000000

3. 0000000000000D00D00O 000 Follow Along: Installing New Plugins 10000000
00000000000 DataPlotly 000 O0O00ODO0OO

4. 0000000000D00CO00O0O0O0000000 PluginsO DataPlotly U0 OO0O0000O00OOO
ooog

000000 sample_points 0000 200000000000 Scatter Plot 000 DO 0O O O DataPlotly
goooo:

1. 00000000 sample_points 00000 X Field OO ¢l 00 YField OO mgOODOOODO:

DataPlotly n
&f Phttype 7 Scatter Plot -
w Plot Parameters

Layer 7 sample_points A
Use only selected features Use only visible features

Feature subset @,

X field l.2d -~ || g
¥ field 1.2 mg - || £
w Properties
Legend title d-mg ‘E,
Marker colar - E, Marker size | 10.00 = E,
stroke color D |~ 4= stroke width | 1.00 = &
Marker type Points A
Paint type [ ] -
Opacdity _ 1] 100.0 % -
Hover tooltip All Values A

Hover label as text

Type of plot Single Plot -

¥ Clean Plot Canvas %Updahe Plot | | Create Plot | | Configuration ~
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2. 00000o0ooooobo0o0ooooooboooOooooooboOOooOOoooooobOoObOoOoOooooo
oboooooboooobooboooobooboooooobon

DataPlotly ]

O} - i |

L & o-mg
55

Ir &

¢ * +
I &
+ + &
45 &
L
- 40 L 2 &
L

35

+
T e + + @

*%
25
L & L
20 [ o
40 &0 20 100 120 140
o
:‘Reload Dynamically update size = q:

3. 000000000000000000000O0ODODODO0OO CreatePlor 000D0O0O0OO0OOO0OO

gboooooobooo.goooobooooobooobooobooobooboooboooobobooboooobooon
goboooooboboooooooooooboooobooooobooooboobO:000obOb0O0 100000
gbobooobobooooobooooboobooooboboooooboooooan

[ L«

=1
oo000dooooo H8a000 =adioi0dddoo0oododoood png0 000000 html OO
gbooboobooooboooooon

goobooooooooooboooooooOoooooooobooOooOooooD 200000000000
gbooooobooobooboobooooboooooooboooog!

l.00oopooooooooooon «DDDDDDDDDDDDDDDDDDDDDDDDDDDD
2. Plot Type U Box Plot DO OO OO
3. group O Grouping Field 00 ph 0 Y Field 000000

4. 00000000 Type of Plot O SinglePlot 00 SubPlots 0000000000 O0O0O0ODO Plotin
RowsOUODOOOOODOODOO
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DataPlotly

&f Plttype | @ BoxPlot

w Plot Parameters

Layer | 2" sample_points

Use only selected features Use only visible features

Feature subset @.

Grouping field =

™ [0 -J(e]

¥ field [1.2 ph ~ €]
w Properties

Legend title |ph

=4

poccor | (N | =,

stokecoor | (I | (=L stokewidth (100 @ |3 5
Opacity c 11| 100.0 % =

Box orientation | Vertical

Show statistics | Mane

Outliers | No Outliers

Type of plot | Subplots

v

[ Plotin columns  (®) Plotin rows

5. 000000000000 CreatePlor DODOODOOOOOO

DataPlotly

I Q

"y

55 #" o +
& +* & 75
50 + &
& ¥
45 +
7
a4 + *
35 + 6.5
30 +
% *'l'+ L ;
25
& + &
o @ L
55
50 100 150 1 2 3
\.‘.;Reload Dynamically update size

| 4 Clean Plot Canvas |6Update Plot | |"JCreahe Flot | | Configuration ~ |

& c-mg

B pn

gbooooboboooooboooobooboooobOobooooobooooboboooooboon

obobooobobooooobooooboboooboOobooooobOoooooOoon

352 090 Module: DO OO0



QGIS Training Manual

Tip: OO0O0ODOO0OOO0OO DDI:IDDI:IDDI:II]DI:IDDDDDDDDDDDDDDDDDDDD
gbooooboooboooboobooooboboobooboobooooobooooon

9.2.5 In Conclusion

QGISOObOOonbOobOobOoobOoboboboboboboboboobooooboooboooooboooon
gobooogooooooobooboooooboboooooboboboooobooooobobbooog

9.2.6 What's Next?

gboboooooboooooboboooooboboooboOobooooobobooooboon
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gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
booooboboooooboooobooboooobOobooooobooooboboooboooboon
ooog

O0000O00oDO0o0ooOobDO webOOOO GISODOOODOOODODODOODO: Web Mapping Services
(WMS) O Web Feature Services (WFES)O

10.1 Lesson: Web Mapping Services

Web Mapping Service  WMS) D D OO OO0 ODOOOOOODOOO0OOODO0ODOOOOODOOOOODO
gbboooboobbooooooboobbooobooQaIsuboooboboouoboooboob wMSOOOo
goooog

Uo0ooooooooooobodnD GoogleD OO ODOODODODODODOOODOOOODODOOO
gobooooobobooooo0oobooooOooOoooDoDooooOooobOOoOooDOboOoooDooowMSOOO
gbooooboobooooobobooooobobooobooboooooboboooOoboon

gobooogooobo.-wMSOOoooooooooooo

10.1.1 Follow Along: WMS O OO QOO QO4dO

0000000000000 0000000000o0o0ooooooooooooooooboooooo0ooa
0000000000000 0000000000000000000000000000000d places
O landuse O O O protected_areas 10 0000000000 O0OO0OODOOOOO
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(2 *Untitled Project — QGIS - [m] .
Project Edit View Layer Settings Plugins Vector Raster Datshase Web Mesh Progessing  Help
DEBRRY (PLLRPP R, B4 LMNOR K-8 R0 QEFTE- o
" B@QViAWREBR + g N - o ey g e oy e oy @R @ B
Layers B

o @ ® T &-F A0

V| « places

| [ tanduse

[T protected_areas

\ Q Type to locate (Ctrl+) Coordinate | -34,1016° 20,2775° |$ s<zle|1:9u.uu1 ‘v\ & Wagnifier | 100% |:\ Rotation | 0,0 % \:|Render @epsciazs @

. 0000b00oboobooboboobobobobooboboooooooooobooooooooon
ooooooooo

2. wMSOoooooooooooootooboooo"ooooooooobD @ooooo oooo
obO..000000(cRS)UOO0O CRSOOODOOOOOMAMOOOODOOOOOOOOODOOn
oboooooboooobooboooobobooooobooboooobobooobOoboooon

3.WMSDDDDDDDDDDD*DDDDDDDDDD gboboobooooooooboooboooa
DD@WMS/WMTSDDDDDDDDDDDDD
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() Data Source Manager | WMS/WMTS - O X

Layers | Layer Order | Tilesets

Connect | New | Edit Remove | Load | Save

] MName Title Abstract

Image Encoding

Options

Tile size | | ‘ |

Request step size | I |

Maimum number of GetFeaturelnfo results ‘ 10 |

Coordinate Reference System EPSG14326 - WGS 54 o

Use contextual WMS Legend

Layer name ‘

Load as separate layers

Select layer(s)

Metadata Search

s
o
=9

Close Help

O0D0O00DD SpatiaLite 0 00O GeoPackage 1D D00 000000000 DOOODOOODOOO
landuse O buildings D000 roads 00000000000 DOOOO0O0DODOOOOOODODOOO
oboobooobooobooooooboobooobooooooooboooowMSOOOooOooono
obooooobobooooobobooobobooobooong

4. wMSOUOQOooOoOOoOoOooOoooooo oo DbOoooooboooooboooo

obobooowMSOOOoOoOoOooOoooooooOooooboboooooooowMSOOoOoooo
U00000D000000DbDO0 terrestris 00O OpenStreetMap DO OO0 00000 OO0OOODOO

s.00wMSOO0OO0O0O0O0OO0O00O0OO0O0ODOOOODOOOOODOOOO0ODO
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(=) Create a Mew WMS/WMTS Connection X
Connection Details

MName |terrestris
URL https: fows. terrestris. de fosm/service|
Authentication

Configurations Basic

Choose or create an authentication configuration

Mo Authentication B

Configurations store encrypted credentials in the QGIS authentication
database.

HTTP Headers

Referer
b Advanced

WHMS/WMTS Options

WMS DPI-Mode all o
WMTS server-side tile pixel ratio Undefined (not scaled) -
Ignore GetMap/GetTile/Getl egendGraphic URI reported in capabilities
Ignore GetFeaturelnfo URI reported in capabilities
Ignore reported layer extents
Ignore axis orientation (WMS 1. 3/ WMTS)
Invert axis orientation

Smooth pixmap transform

CK Cancel Help

e Name OO OO0OOOO terrestrisO0O0 000
e URLOUOOODODOOO https://ows.terrestris.de/osm/service 000 OO

6.OoKODUODOODOOOOODOOOOoobOobooowMSOOOooooooooo
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() Data Source Manager | WMS/WMTS

Layers | Layer Order | Tilesets

‘ terrestris

‘ Connect ||

| | Remove | | Load | | Save ‘

P
2 - Mesh

oint Clo o

MName Title

Abstract

Delimited Text

Image Encoding

Options

Tile size |

Request step size |

Maimum number of GetFeaturelnfo results
Coordinate Reference System

Use contextual WMS Legend

o |

EPSG:4326 - WGS 84 >

Layer name ‘

Load as separate layers

Select layer(s)

| Close |

7. 00 0000000000O00Db000O00O00O00O0bObOO0OOOoOObOObOO0ObO0ObO0On

oOd:

10.1. Lesson: Web Mapping Services
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(2} Data Source Manager | WMS/WMTS

nt Cloud

Delimited Text

ackage

- m} *
Layers | Layer Order Tilesets
|herrestis = |
| comnect || Mew || Edit || mremove | Load | | Save |
LQ |
D “ MName Title Abstract
- 0 OpenStreetMap WMS
- 1 QO5M-WMS OpenStreetMap WMS - by terrestris
2 default default
3 Q5M-WMS-no-abels 05M WMS w o labels - by terrestris
P4 Q5M-0verlay-WwMs 05M Overlay WMS - by terrestris
[} TOPC-WMS Topographic WMS - by terrestris
L] TOPC-05M-WMS Topographic O5M WMS - by terrestris
10 SRTM30-Hillshade SRTM30 Hillshade - by terrestris
P11 SRTM30-Colored SRTM30 Colored - by terrestris
P 13 SRTM30-Colored-Hillshade SRTM30 Colored Hillshade - by terrestris
15 SRTM30-Contour SRTM30 Contour Lines - by terrestris
b 16 Dark Dark
Image Encoding
U PNG (®) IPEG
Options
Tile size | | | |
Request step size | | | |
Maximum number of GetFeatureInfo results |10 |
Coordinate Reference System EPSG:4326 - WGS 84
Use contextual WMS Legend
Layer name |
Load as separate layers
Select layer(s)
| Close | Add Help |

oooooowMSOOOOOooOOOoOoOoooOOoOoOoooOoOOoOoooDo

. oSM-wMSOUOOOOOoOOoOoOoooOoOoOooOooooooOoOoo ooooooboooonoooboooad

oboooogooboooo cRSOnoooooogoo:
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() Data Source Manager | WMS/WMTS — ] e
g

Layers | Layer Order Tilesets

|herrestis = |
| comnect || Mew || Edit || mremove | Load | | Save |
LQ |
D “ MName Title Abstract
~ 0 CpenSireetMap WMS
Cloud M-WMS OpenStreetMap WMS - by terrestris
2 default default
3 Q5M-WMS-no-abels 05M WMS w o labels - by terrestris
Delimited Text P4 Q5M-0verlay-WwMs 05M Overlay WMS - by terrestris
[} TOPC-WMS Topographic WMS - by terrestris
L] TOPC-05M-WMS Topographic O5M WMS - by terrestris
GeoPackage 10 SRTM30-Hillshade SRTM30 Hillshade - by terrestris
P11 SRTM30-Colored SRTM30 Colored - by terrestris
GPs b 13 SRTM30-Colored-Hillshade SRTM30 Colored Hillshade - by terrestris
GPS 15 SRTM30-Contour SRTM30 Contour Lines - by terrestriz
b 16 Dark Dark

Image Encoding

U PNG (®) IPEG
Virtual Layer
Options
SAP HANA
Tile size | | | |

Request step size | | | |

Maximum number of GetFeatureInfo results |10 |

Coordinate Reference System (25 available) | EPSG:4326 - WGES 84 -

Use contextual WMS Legend

Layer name |Open5treeh‘“'lap WMS - by terrestris

Load as separate layers

1Layer selected

| Close || Add || Help |

00000000 "EPSG:4326-WGS 84 U0 O00O0OO00O0DOODOO00OooOoO0O0ooooOoon

1. %RSDDDDDDDDDDDDDDDDDD gboooobooobooooboobooonoa
gboboooobooboooocrSOOoooooOoon

2. 0000000000 CRSOODDOOODEPSG:3857 0 WGS 84/ Pseudo-Mercator 0 0 0 O
gbooooogooboo QDDDD gboooooboooooobooon
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() Select CRS x
Predefined CRS -
Filter | CL

Recently Used Coordinate Reference Systems

Coordinate Reference System Authority 1D
WG5S 84 EP5G:4326
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coordinate Reference System Authority ID -
WGS 84 EPSG:4326
~ [l pProjected coordinate Systems
-
DHDM { Soldner Berlin EPSG: 3068
~ Lambert dzmuthal Egual Area
ETRS89-extended / LAEA Europe EPSG:3035
*  Lambert Conformal Conic
ETRS89 f LCC Germany (E-M) EPSG:5243
ETRS89 f LCC Germany (MN-E) EPSG:4839
ETRS89-extended / LCC Europe EPSG:3034
v Mercalor
Google Maps Global Mercator EPSG:900913
WGS 84 Pseudo-Mercator EPSG:3857
w  Quice (bl Marcatar =
] »
WGS 84 [ Pseudo-Mercator =
Properties
* Units: meters

* Dynamic {relies on a datum which is
not plate-fixed)
* Celestial body: Earth
*Bazed on Wonld Geodetic System
19534 ensemble (EPSG:6326), which
has & limited arcuracy of at hest 2 b

l.okoooooooooooobooooooboooooobooooooo

9.Add000000D00OO0O0 '"O000D00O0bL0O00DO0O0ODOOODOObDOObOOOn open-
StreetMap WMS - by terrestris[ 1]

10. 00000000000 00000000000 D0ooooOobDOoooDobOO
11. 000 00bO00oo0obOoboooooboobooooobooobooooon

12. 000000000000 00O000O0O00O0O000DO0O0O00DbO0O0bO0O0O0O0ODOOODbO
gboooboobooboobomobomoooobooboooooboooooboooboooog
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(2 *Untitled Project — QGIS - [m] .
i

DEERRY (22PN PPRAIGAENOR F- o &G GEHE " ¥ -P
BEV.AMED G R RE = ® 2 B

Layers ]

o @ ®T -0 - b .
v+ places . ISvalbard
V! [ tanduse - Greenland i

V| [ protected_areas

~ V| W OpenStreetMap WHMS - by terrestris 3 . )
®  Stadt> 1.000.000 EW

& Stadt > 250.000 EW e . % & . %

Stadt > 25.000 EW

« . y
. b . a 4
7 StraBe % '@ 4 b .
i v 1 : 5wegen Russia

Bundesstralie 4
i Canada oy Y
Autobahn z 3 A . 7
/ > i . ; ‘Jkatvia
|| Wassertiche 3o i
raine
Landfliche : rance i Kazakhstan Mongoia
. 5y S
United States > 2 a'ﬂl ity
Wald ni : b : T"“‘;); =
A L gMorocco liby 4 Iran ’
Wiese / Acker B o ¥ L Algeria Egypt‘ % pakistan Nepal p- .
i . [Mauritania Saudi Arabiallle India v
l:‘ Gebiude b Mali Niger L iand N ather]
Krankenh = Guinea Chad -
e . MamVenezuela Ethiopia
PRlcolombia AR
Zaire -

L&
Peru

Brazil ngola
Bolivia d

INamibia
Australia
iSouth Africal

i Argentina

€, Type to locate (Ctrl4K) :ordmate\:|% Scale | 17.495 = | (@ Magnifier| 100% |3/ Rotaion 0,0 [2][V/Render X @

13. 0000000000000000000 OpenStreetMapWMS D OOOODOOOOODOOOODOO
ooo wess4moooooo ood

1. 000o0obbOooboo.bOcrSObOOOoOoOon
2. Uncheck CRSOODOO0OO0D0OODO/AO000 O0O0O0D0O0DOODOO

3. 00000 WGSs4/000000000000DO
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(&) Project Properties — CRS X
Q Project Coordinate Reference System (CRS)

Mo CR5 {or unknown/non-Earth projection)

Fitter | L 3857 |

Recently Used Coordinate Reference Systems
) ; Coordinate Reference System Authority ID

Predefined Coordinate Reference Systems Hide deprecated CRSs

Coordinate Reference System Authority ID
~ [ Projected Coordinate Systems
¥ Lambert Conformal Conic
MAD_1983_HARM_Adj_WI_Marguette_Me... ESRI:103857
v Mercator

WG5S 84 [ Pseudo-Mercator EPSG:3857

4
WGS 84 | Pseudo-Mercator -
Properties

* Units: meters

* Dynamic (relies on a datum which
ic nnt nlata fivadl

| ox || concel || oy || rep |

4.0o0k0000000DO

14 000000 O0O00O000DO00DOO0O0bOO0bOO00bOOOobOObO0oOobOOoOobDOoo OoboboOobo
D00b0o0O0OSwellendamO00000000D0OOO:
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(2 *Untitled Project — QGIS - [m] .
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Mesh  Progessing  Help

EEREYE Q2L RIPHM QI EHa tONOR B-8- -5 EHIZE-t- ¢ -
LA AT 1T - - =g = . ®R 2

v+ pla
v| [ landuse

V| [ protected_areas
~ | W OpenStreetMap WHMS - by terrestris
®  Stadt= 1,000.000 EW
»  Stadt = 250,000 EW
Stadt > 25.000 EW

@ S lert 4
o B® O A N .
o @ % T &% L Ly 1 .
Jan Lootsrivier, » = > { 2
ces - A
andsrivier '
¥
v

" StraBe

Bundesstrafie

/ Autobahn
|| Wassertiche

Landflache
Wald
Wiiese / Acker

I:‘ Gebiude

Krankenhaus

| & Type to locate (Ctri+) Coordinate | 2.255.454 4041638 | W Scale|1:168.151  ~ | [@ Magnifer | 100% |2 Rotton 0,0° 2| ¥/ Render @epsgzssy @

wMSOOOOOOooOOoOoooooobooooboooooooooooooooobooooooooDooo

wMSOOOooono

goboooowMSOOOOoOooOoOooooooOoooOoooboooooooooooooDooboooDo
gboooobobooooobooooboboooobobooooobooooboobooobooobon
gbobooooobooooboobobooobobooobooboobobooboOobooooobobooboooaon

ooowMSOOoOoOOoOOooooooooooooooooooooooooooooooooooboog
gooooDoooQaGISOooDoooooooooooooooooooboooowMSODOoOOOO
oboooobooboowMSOOOoOoooOOooOooooOoooboooooboobooooobooboooooooo
gboooooQaGIsSooooooooobobooboooobooobooobbooboooobooooboboooboooon
gbooooboooooo

goboooooooobooooboooooooooboobooooooboooooobooboooobooobobooOooon
gboboooobooooooobowMSOOOooooooooooboo

goooooooooboooooOOOOOOOOOOODOODbOO0OO0OoOoOowMSOOoooooooooo
gooo00o0o00oooooO0o0o0ooooODOO0o0ooooDoObOwebOOOODODOOWESODDOOOOO
gboooooooooooowMSOOOOOOoOooOOoOooOoooooobOobooooooobooobooon

gooboooooooooobooooboooooooowMSOOoOooooooooooo
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10.1.2 Try Yourself

1. 00 URLOOOOeAtlasWMS O OODOOODOOODOO https://maps.eatlas.org.au/maps/wms
2. 0000 World: Hillshading 00O 0O0OO0OOOO

3. 0000000000 0JPEGOODOD ODOOODOODOOOOD 200x 20000000000
gboooobooooooboobooo

4. 0000000O0O0O0OO0O0DOOO0OOO0OO0OOOO0OO0DbOOObOOO0bOOODOOObOOOobOODn
oooom

Layers =[] P i 3.
il ‘ [
Mawvi-#BA0 s s "":.'5""‘,‘
V| * places = ot e
[H protected_areas 4
[ landuse
~ |v| ¥ OpenstreetMap WMS - by terrestris
® Stadt > 1.000.000 EW
*  Stadt > 250,000 EW
©  Stadt > 25,000 EW

/ Strafe
Bundesstrale
/ Autobahn
. Wasserflache
Landfiche
[ e

Wiese J Acker

[ o
1 e

L1l D

Layers | Browser

o
. 00oooooooooboo wMS/wMTSOOOOOoOOooOoooooooooooooooo
2.QDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

3.00CRSOO00O00ODOOOO0ODOO EPSG:3857 - WGS 84/ Pseudo Mercator 0 00 0/00000
oboooooooooon

366 0100 Module: 0 OOODOO0OOO



QGIS Training Manual

Data Source Manager | WMS/WMTS oA e
Layers | Layer Order Tilesets
‘ eAtlas = ‘
‘ Connect | ‘ New | ‘ Edit ‘ ‘ Remove Load ‘ | Save ‘
‘ . world: hillshading ‘
= ID ~ Name Title Abstract
Point Cloud
* -0
Delimited Text - Imagery Base Maps Earth Cover Imagery Base Maps Earth Cover
* D ~World: Bright Earth Basemap (e-Atlas) World: Bright Earth Basemap (e-Atlas)
ea-be:World_e-Atlas-UCSD_SRTM30-plus_v8_Hillshading World: Hillshading - SRTM30-plus v8.0 (e-Atlas... This layer shows hillshadi...
Bright-Earth_Hillshading Transparent Hillshade
Bright-Earth_Raster Raster A sample style for rasters, ...
ea-be:World_e-Atlas-UCSD_SRTM30-plus_v8_Hillshading-Ir World: Hillshading Low Res - SRTM30-plus v8.... This layer shows hillshadi...
Bright-Earth_Hillshading Transparent Hillshade
Bright-Earth_Raster Raster A sample style for rasters, ...

Image Encoding
(O PNG () PNG8 (® JPEG (O GIF O TIFF () 5VG

Options

Tile size 1200 ||200

Request step size ‘ | |

Maximum number of GetFeaturelnfo results | 10 |
|

Coordinate Reference System (6779 available) | EPSG:3857 - WGS 84 / Pseudo-Mercator - ‘ | EA

Use contextual WMS Legend

Layer name |World: Hillshading - SRTM30-plus v8.0 (e-Atlas, UCSD)

Load as separate layers

Metadata Search

1 Layer selected

‘ i Aide |  Add Hﬂfermer‘

4. 000000000O00O0O00 opacity DO OOODOOODOOODOOODOOOODOODOOOMO

10.1.3 Try Yourself

wMSOOOOOoOOoOoOoOooOooooobOooooooboooooooooo

e 00O WMS O directory.spatineo.com D00 000000000000 O0O0OOODOODOODODOO
DooOoOoOOOOOOD0OD0O0O0O0Swellendam 00 000000000000000OC00C0OO

wMSOOOOOOOOOOOOOOOO0O0O uvRLOOOO0O0O0O000000O000O0000000
obooooobooooooo

oo

SpatineoJ DOGCOOOOODOOODOOOOOOOODOOODOOOOODOOODOOODODOOOODOOO
gobooooobobooooooooboooooooooooboooobobooooooooDoowMSOODOO
gboooobobooobobooooboooooan

ooowMSOOOOOOOODOOOODOOOOOODOOOO0ODODOOOoOoOoDoOoOOoOooDOoOOoOobOoOoOoOoon
0o0o0oDoooooDODODOO0O0000000oooooO wMSOODODDD D O https://demo.mapserver.
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org/cgi-bin/wms?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabilities 0 MapServer Demonstra-
tion Server WMS OO OO OODOOOOOOOOODOODOOOOOOODOOOOOOODODOOOOOO
goooooooooooooOoOoOOooO0o00ggoooooooooboobobOooOooooonO wMs
gooooooooo

10.1.4 Try Yourself

* MapServer Demonstration Server 0 O bluemarble 0 0 0 0000000000000 OO00O0ODOO
gooooooooooooooooo

oo

. 0owMSOOooooooooooooobooooooooooobooobooooooobooboboo
good

2. 0000o00obO0bOoooOooboooOobOoboboOooOoboOooobOOobOOoobOOobOOooobooona:

Data Source Manager | WMS/WMTS oA e
Layers | Layer Order | Tilesets

B 0 ‘MapServer - ‘

s Raster ‘ Connect | ‘ New | ‘ Edit ‘ ‘ Remove Load ‘ | Save ‘
o a
,4+ Mesh ‘ =5 ‘

S i v ID ~ Name Title Abstract

oint Clouc - -
L ~ 0 WMS_server WMS Demo Server for MapServer This demonstration server showcases MapServer (www.map...
Delimited Tex 1 bluearble Blue Marble World Elevation and Bathymetry ...
- b 2 continents world continents
. .

.{" GeoPackage 4 coyntry_bnunds World country boundaries

- b Gdities World cities

Image Encoding
® PNG () PNGB () JPEG () TIFF () 5VG

Options

Tile size ‘ | | |
\ L WFS / DGC API - Features | I |
|
|

Request step size
Maximum number of GetFeaturelnfo results | 10

Coordinate Reference System (4 available) |EFSG:3857—WGS 84 / Pseudo-Mercator - H%

Use contextual WMS Legend

Layer name | Blue Marble World Elevation and Bathymetry Raster

Load as separate layers

1 Layer selected

‘ i Aide |  Add Hﬂfermer‘

3. Swellendam O OO0 00000000000 O0O0OCOOO0OO0OOODOOOCOOOOOOO:

368 0100 Module: 0 OOODOO0OOO


https://demo.mapserver.org/cgi-bin/wms?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabilities
https://demo.mapserver.org/cgi-bin/wms?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabilities

QGIS Training Manual

Layers
<@ ® T - g

v * places
v| [ protected_areas
V| [ landuse

Layers | Browser

oo0ooo0o0o00oooO0o0ooDoO0o00ooboOoo0ooDOoO00gdBlueMarbleD O OOOO0OO
booooboooooobooog

10.1.5 In Conclusion

wMSOOOOoooOooOooooooboooooobooooboooooboobooooon

10.1.6 Further Reading

e Spatineo 000000

* OpenStreetMap.org list of WMS servers

10.1.7 What's Next?

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gbooooooooboboboooooooobobobOobobOobooobooboobOoboobooon
gboooobooboowrSsOooooooboooooboooooobooooobooooooonn
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10.2 Lesson: Web Feature Services

Web Feature Service (WFS) O QGISOOO000DOOOO0DGISOOO0O0DOOOOO0ODOOOOOOO
gbooooooboooowMSOOOOoOOooOwrSOOOOooOooooOoooooooooo

goboooobobo:wrSOooooowMSOOoOOoooooboooog

10.2.1 Follow Along: WFSO O OO OO0 0O0O

1. 000000000000000000000000000000000
2. %DDDDDDDDDDDDDD 000000000000

3. Wwrs/06caPI-00 0000000000
4. 00 000000000000

5. 000000000000 OO O nsidc.org OO URL O https://nsidc.org/cgi-bin/
atlas_south?version=1.1.0 0000000

Q Create a New WFS Connection X
Cennection Details

Mame |nsidc.org
URL https:fnsidc.org/cgi-binfatas_south?version=1.1.0
Authentication
Configurations Basic

Choose or create an authentication configuration

Mo Authentication g

Configurations store encrypted credentials in the QGIS
authentication database.

WF5 Options

Version Maximum hd Detect
Max, number of features
+  Enable feature paging
Page size
Ignore axis orientation (WFS 1. 1/\WFS 2.0)
Invert axis orientation

Use GML2 encoding for transactions

| oK Cancel Help

6.OKOOODOOOODOOOOD ODOOOOOoDOOOOo oooooooo
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7. 00 000000000O00O000O0O0O00DOOOO0OOObOO0:

() Data Source Manager | WF5 / OGC API - Features

= Server Connections
nsidc.org

Connect

Antarctic coastline (indudes ice shelves)
Antarctic continent

Antarctic grounding line (exdudes ice shel...
Antarctic ice core locations

Antarctic ice shelves

Antarctic island coastiines

Antarctic island coastines

Antarctic islands

Antarctic megadunes

Antarctic permanent research stations
Antarctic Polar Front

Antarctic suface elevation contours
Antarctica border

coastlines (excuding Antarctica)
countries (exduding Antarctica)
glacier outlines

glaciers

International Date Line

land {excluding Antarctica)

South Pole of Cold

South Pole of Inaccessibility

; Point Cloud

* Delimited Text

- d GeoPackage

m Virtual Layer

~ South Pole, Geographic
+ SAP HANA South Pole, Geomagnetic
South Pole, Magnetic
‘E WMS\WMTS South Poles

WFS / OGC API -
Features

E’— wes 1

Use title for layer name

ector Tile C Reference Syst

ArcGIS REST EP5G:3031

Edit

Remove

“ Name

antarctic_ice_shelves_outline
antarctic_continent
antarctic_coastline
antarctic_ice_cores
antarctic_ice_shelves_fill
antarctic_islands_coastlines
antarctica_islands_coastines
antarctic_islands
antarctic_megadunes
antarctic_research_stations
antarctic_polar_front
antarctica_elevation_contours
antarctica_country_border
coastlines_exduding_antarctica
country_borders_exduding_antarctica
glacier_outlines

glaciers
international_date_line
land_exduding_antarctica
south_pole_of_cold
south_pole_inaccessibility
south_pole_geographic
south_pole_geomagnetic
south_pole_magnietic
south_poles_wfs

| Only request features overlapping the view extent

Build query

Load

Abstract

Bohlander, J. and T.
Bohlander, J. and T.
Bohlander, 3. and T.

2007. Ant...
2007, Ant...
2007, Ant...

Scambos.
Scambos,
Scambos,

Maurer, 1. compiler, 2009, Deep ice corel...

Scambos, 2007, Ant...
Scambos, 2007, Ant...
Scambos, 2007, Ant...
Scambos. 2007, Ant...

Bohlander, 1. and T.
Bohlander, J. and T.
Bohlander, J. and T,
Bohlander, J. and T.
Bohlander, J. and T,
Wikipedia contributors. 24 January 2007. ...

Orsi, A. and Ryan, U. 2001, Locations of ...

Liu, H., K. Jezek, B. Li, and Z. Zhao. 200...
Bohlander, 1. and T. Scambos. 2007, Ant...

Center for International Earth Science Inf...
Center for International Earth Sdence Inf...

Armstrong, R., B. Raup, 5.1.5, Khalsa, R...

National Imagery and Mapping Agency (N...

National Geographic Sodiety, 1992, Natio...

Center for International Earth Sdence Inf...

Wikipedia contributors. 23 January 2007. ...
Wikipedia contributors. 20 January 2007. ...
Labels the location of the South Pole (30 ..

McClean, 5. 24 January 2007, Geomagne...
McClean, 5. 24 January 2007, Geomagne...

Labels the location of various types of So...

Close

Scambos, 2005, Out...

Save

Sql

Change...

Help

. boooooboobobo oobooobooboboooboooboooboooo ooboooobooonog
gbobooboooooboobooooooooboob:-00000b000O0000O0O0ODbOOOOO0

goooon

10.

gbooobooboooobooan:

11.
gooooo

000 antarctica_country_border 0 000000000 Filer 00000 0O0OOODOO

000 south_poles wfs 00 0000000000000 ¢trlO0O00O0O0OO0OOOOOOOOOO
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() Data Source Manager | WF5S / OGC API - Features = O x

* server Connections

nsidc.org A
Connect New | Edit Remave Load Save
Q
Title “ Name Abstract Sql

aint Cloud Antarctic coastiine (indudes ice shelves) antarctic_ice_shelves_outline Bohlander, 1. and T. Scambos. 2007, Ant...
Antarctic continent antarctic_continent Bohlander, 1. and T. Scambos. 2007, Ant...

i Antarctic grounding line (exdudes ice shel... antarctic_coastine Bohlander, 1. and T. Scambos. 2007, Ant...
e Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler, 2009, Deep ice core ...
Antarctic ice shelves antarctic_ice_shelves_fil Bohlander, 1. and T. Scambos, 2007, Ant...

Antarctic island coastiines antarctic_islands_coastlines Bohlander, J. and T, Scambos, 2007, Ant...

Antarctic island coastlines antarctica_islands_coastlines Bohlander, 1. and T, Scambos. 2007, Ant...

Antarctic islands antarctic_islands Bohlander, 1. and T. Scambos. 2007, Ant...

Antarctic megadunes antarctic_megadunes Bohlander, 1. and T, Scambos, 2005, Out...

Antarctic permanent research stations antarctic_research_stations Wikipedia contributors, 24 January 2007. ...

Antarctic Polar Front antarctic_polar_front Orsi, A, and Ryan, U. 2001. Locations of ...

Antarctic suface elevation contours antarctica_elevation_contours Liu, H., K. Jezek, B. Li, and Z. Zhao. 200...

Antarctica border antarctica_country_border Bohlander, J. and T. Scambos, 2007, Ant...
coastlines {exduding Antarctica) coastlines_exduding_antarctica Center for International Earth Sdence Inf...
countries (exduding Antarctica) country_borders_exduding_antarctica Center for International Earth Science Inf...

glacier outlines glacier_outlines Armstrong, R., B. Raup, 5.1.5. Khalsa, R...

glaciers glaciers Mational Imagery and Mapping Agency (N...

International Date Line international_date_line Mational Geographic Sodety. 1992, Natio...
land (excuding Antarctica) land_exduding_antarctica Center for International Earth Sdence Inf...

South Pole of Cold south_pole_of_cold Wikipedia contributors. 23 January 2007. ...

South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contributors. 20 January 2007. ...

South Pole, Geographic south_pole_geographic Labels the location of the South Pole (30 ...

South Pole, Geomagnetic south_pole_geomagnetic McClean, 5. 24 January 2007, Geomagne...

South Pole, Magnetic south_pole_magnetic McClean, 5. 24 January 2007, Geomagne ...

South Poles south_poles_wfs Labels the location of various types of So...

WFS f OGC API -
Features

Use title for layer name

Only reguest features overlapping the view extent

C i Reference Syst:

EPSG:3031 Change...

Build query Close Add Help

12. 00 000000000

gboboboooooboobobobobobobobooooboboboboboboboooo
gbooooobooobooboboooobooooogd
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@ ~Untitled Project — QGIS

Project Edit View Layer Settngs Plugins

I=a=l @@@ﬁﬂpg@ ﬁ BELEOR H-8 G- GEESE-V-§
®eV/MED : =e = ety @ & B
Lj@ll?.ﬁ"ﬂﬁfll

® south_poles_wfs
[T antarctica border

\ Q Type to locate (Ctrl+Q)

Coordinate| -2.329.257 4.724.333 | ¥ Scale|:47.773.732 |~ | (@ Magnifier | 100%

2] Rotation [0,0° |2] | Render @epsciens @

wMSOOOOOODOOOoOoOOooDOooDboOoo

13. 0000000000000 00o0bOoOo0O0O000oooooooOOoObO0o0ooooooDboOOn
gbooooobooooobooboo

14. south_poles_ wfs 00 000000000000 O0DOO0DOODOODOOOODOODOODOOOODOOOO
oOd:

(2} south_poles_wfs — Features Total: 1, Filtered: 1, Selected: 0 - O X
= BERGTESD HE 8
Id MAME -
1I0 | Geographic South Pole
| Show all Features '|

gboooooobooooobobooooboboobooboboooobobooooDoobooooooDo:
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(@ *Untitled Project — QGIS — [m] *
Project Edit View Layer Setings Plugins Vector Raster Datsbase Web Mesh Processing Help

NEBRRE (LA APP L/ BebLIlOR K-8 -G % GEFIME V-

L LA Y% = e qoagagy @ & H
Layers @®

o @ ® V. &-F AL

south_poles wfs

| [-] antarctica_country_border

Q Type tolocate (Ctri+) Coordinate | -3.546.519 4.083.415 | % Scale 145,277,572 ¥ | @ Magnifier | 100% +| Rotaton 0,0° 3| V/Render @ePsciaoz @

wMSOOoOOoooono

Web Feature Service 100 0000000000000 00DOOO00DO0O0OO00ODODO0O0OOO0O0O0ODO
gboooooboobooooobooooboobooooboboooooboooobooboooooboon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gooooobooooooobobooooooobobo0oooooooboooooooDoOoowrESODOOOoOg
gbooooboooobooboooobobo

10.2.2 Follow Along: WFSO OO OOQOQOOO

wrESOOOooooooooooooooooooooooooooboo0oooooooooooooDon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
ooo

0000000000000 WFEFSOOODOO countries (excluding Antarctica) 0 000000000000
000000000 south_poles ws 100 0000000000000 O0O0OODODOOOOOOOOOO
000000 antarctica_country_border 1000000000 MM

00000D0D20000000000 countries... 000000000 D0O0OO00OO0OODOODOOOO
booooboboooooboooobooboooobOobooooobooooboboooboooboon
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooogao

gboooobooobooboobooooboboobooboobooooobooooooboooo
1. 00000000000 000000 WES/OGCAPI-O0O ODO0ODOOOOOO
2. 0b00000b00boooOo0oboooob0obobooboobooboobobooboOobOonon

3. countries (excluding Antarctica) 0 0 0 000000000 OODOOOOOOOOAO

country_borders_excluding_antarctica 00 00O O0O0OO0OO0O0OOOOOOOOOOOOO
00 00bOOoD0 oOobOoobooooooan

() Data Source Manager — WFS / OGC API - Features = O X
i . _ “ Server Connections
Browser
R nsidc.org
im Vector
Connect New | Edit Remove Load Save
Q
Title “ Name Abstract Sql

; Point Cloud

P Delimited Text
s eoPadkaqe

d GeoPackage

[ ] o
GPS
e

;+ Spatialite

m Virtual Layer

SAP HAMA
*

‘E WMSMIMTS

WFS / OGC API -
Features

4. 000000000O0O0D0OODODOO0 SELECT * FROM country_borders_excluding_antarctica

Antarctic coastline (indudes ice shelves)

Antarctic continent

Antarctic grounding line (exdudes ice shel...

Antarctic ice core locations
Antarctic ice shelves
Antarctic island coastiines
Antarctic island coastiines
Antarctic islands

Antarctic megadunes

Antarctic permanent research stations

Antarctic Polar Front

Antarctic suface elevation contours

Antarctica border

coastlines (excuding Antarctica)
s (exduding Antarctica)

glacier outlines

glaciers

International Date Line

land {exduding Antarctica)

South Pole of Cold

South Pole of Inaccessibility

South Pole, Geographic

South Pole, Geomagnetic

South Pole, Magnetic

South Poles

Use title for layer name

antarctic_ice_shelves_outiine
antarctic_continent
antarctic_coastline
antarctic_ice_cores
antarctic_ice_shelves_fill
antarctic_islands_coastlines
antarctica_islands_coastines
antarctic_islands
antarctic_megadunes
antarctic_research_stations
antarctic_polar_front
antarctica_elevation_contours
antarctica_country_border
coastlines_exduding_antarctica

country_borders_exduding_antarc.

glacier_outlines

glaciers
international_date_line
land_exduding_antarctica
south_pole_of_cold
south_pole_inaccessibility
south_pole_geographic
south_pole_geomagnetic
south_pole_magnetic
south_poles_wfs

Only reguest features overlapping the view extent

Reference Syst

EPSG:3031

Bohlander, 1. and T, Scambes. 2007, Antarctic ...
Bohlander, J. and T. Scambos. 2007. Antarctic ...
Bohlander, J. and T. Scambos. 2007, Antarctic ...
Maurer, J. compiler. 2009, Deep ice core locatio...
Bohlander, 1. and T. Scambos. 2007, Antarctic ...
Bohlander, 1. and T. Scambes. 2007, Antarctic ...
Bohlander, 1. and T. Scambos. 2007, Antarctic ...
Bohlander, J. and T, Scambes. 2007, Antarctic ...
Bohlander, 1. and T. Scambos. 2005, Outlines ..
Wikipedia contributors, 24 January 2007, List of ..
Orsi, A. and Ryan, U. 2001. Locations of the va...
Liu, H., K. Jezek, B. Li, and Z. Zhao. 2001. Rad...
Bohlander, J. and T. Scambos. 2007, Antarctic ...
Center for International Earth Sdence Informati...
.. Center for International Earth Science Informati...
Armstrong, R., B. Raup, 5.1.5. Khalsa, R. Barry...
National Imagery and Mapping Agency (NIMA). ...
National Geographic Society. 1992, National Ge...
Center for International Earth Sdence Informati...
Wikipedia contributors. 23 January 2007, Pole o...
Wikipedia contributors. 20 January 2007, South...

Labels the location of the South Pole (80 deg 5, ...
McClean, 5. 24 January 2007, Geomagnetism Fr...
McClean, 5. 24 January 2007. Geomagnetism Fr...
Labels the location of various types of South Pol...

Build query Close

Change...

Help

WHERE "Countryeng" = 'South Africa'0 SQLO ODOOO0O0O0DOOODOO
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@ soL Query Composer =

SELECT * FROM country borders excluding antarctica WHERE

'South Africa’

S5QL Statement

Columns | * Data

Columns =

Table(s) |country_borders_exduding_antarctica

Where Countryeng = 'South Africa’

Functions =

Spatial predicates bt

Order by Operators e
Reset oK Cancel Help

5.ok000000

6. 000000000DOOOODO SoLODODOOODODODOO00O:

(2 Data Source Manager — WFS / OGC AP - Features — O X

* server Connections

nsidc.org -
Connect New | Edit Remove Load Save
Q
Title “ Name Abstract Sql
& Point Cloud Antarctic coasting (indudes ice shelves) antarctic_ice_shelves... Bohlander, ...
* Antarctic continent antarctic_continent Bohlander, ...
T Antarctic grounding line (exdudes ice ... antarctic_coastine Bohlander, ...
* 7 Antarcticice core locations antarctic_ice_cores Maurer, 1. ..
Antarctic ice shelves antarctic_ice_shelves... Bohlander,
Antarctic island coastines antarctic_islands_coa... Bohlander,
Antarctic island coastlines antarctica_islands_co... Bohlander, ...
Antarctic islands antarctic_islands Bohlander, ...
Antarctic megadunes antarctic_megadunes  Bohlander, ...
Antarctic permanent research stations  antarctic_research_s... Wikipedia c..
Antarctic Polar Front antarctic_polar_front  Orsi, A, an...
Antarctic suface elevation contours antarctica_elevation_... Liu, H., K. J...
Antarctica border antarctica_country_b... Bohlander,

coastiines (exduding Antarctica) Center for

countri uding Antarctica) er M country_bor
gladier outlines dlader_outlines Armstrang, ...
dlaciers gladiers National Im...
International Date Line international_date_line National Ge...
land (exduding Antarctica) land_excluding_antar.. Center for ..
South Pole of Cold south_pole_of_cold Wikipedia c.
South Pale of Inaccessibility south_pole_inaccessi... Wikipedia c
South Paole, Geographic south_pole_geographic Labels the ...
* SAP HANA South Pole, Geomagnetic south_pole_geomagn... McClean, 5.
South Pole, Magnetic south_pole_magnetic  McClean, 5.
w: South Poles south_poles_wfs Labels the ...

WFS [ OGC APT -
Features

Use title for layer name
Only request features overlapping the view extent

Coordinate Reference System

EPSG:3031 Change...

Build query Close Add Help

7. 0000000000000000CO0DOO0O0OO00OO00DO0DOO0O00C0O000A0 Countryeng U
00 South Africa00000000OCOO0ODODO:
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(@ *Untitled Project — QGIS

o X
Project Edit View Layer Settngs Plugine Vector Raster Datsbase Web Mesh Processing Help
ERE L @7 B O (= D D [ (M ~ U . - = - i El~t°~
DNEBREY UL2LHPR ML ORQ H-8--0- aZ%Z b
LL AT ALY 1% =G e qgggyg @ 4 0
Layers 2®
CA®WTE-BAO
v [] country borders exciuding antarct e
V| + south_poles_wis
v [] antarctica_country_border
\ Type to locate (Ctrl+) Coordinate | -1.120.199 -2.473.956 | N9 Scale [:48.583.784 ~ | (@ Magnifier 100% 2| Rotation [0,0¢ :| VIRender @epsGia0zt @

country_borders_excluding_antarcticaO O OO0 QO QO0Q l?JID[IIZ][ID[II:J[II:JDI:J[II]D
00000000o000o00oo00oo0o0o0000ooo0oo0oooooDoooDoDoOooogon

gbooooooooon

. bboooooooboobooooobooooboooboooooboooobbooobooboOobobooooboooog

gooooooboooooobobooooboooo!

WFSOOOOoOoOoooooo

gboobOoboobooboooboooboboooboooobo wrSOoboooooobooooobooo
Web Feature Services 1 0 0 000000000000 O0O0O0O0OOOOOOOODOOO0OOOOOOOO
gobobooobooboobobobobobooboowMSODO4OoO wrSOoOoooooooooooooo

gboooobooon

boooOooboobooobOobooo wrSOoooooooooboooooboooobooooobooo
gboboooooboooooboboooooboboobooooobon
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10.2.3 In Conclusion
0000000000000 00000000000000000 WESOOOO wMSOOOODOOO

gbooboobooboooooobooooooo(@ooboooobbooboobooboo wrSOooooo
gooboooooo)ooooobooooobowMSODOOO wrSOODooooooooooDo

10.2.4 What's Next?

gbhoQGIsuobooboooooboocCcuobooooboooonooobononon
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TudorBarascu D 0 0O O0O0O0O000ODOOOODO
gboboooooboQaGIsubooboobooboboboooobooooooboonoo

QGISOUIDUIDODOOODODOO QGIS-Serverr-manual 0 OO OO0OODO

11.1 Lesson: QGIS Server O OO0 OO0 OO

OO00000D0D0O0O: DebianStretchd QGISServer 10 0000000000000 O0ODOCODOOOO
U00UmuOO0000O000OO0 DebianODODOODOOO0OOO0OODOODOOOOOOODOODODOO
gboooao

Ob0: UhunuOOOOOD0OO0O0O0O0OD0O0O0O0ODOO0OOODO swdoODOOOOOOOODOOOOODOO
OD0000000ODebianO00Osudo DO O ODOODOOOO (root)DOODDOODOOOOODOODOO

11.1.1 Follow Along: 0000000000 OO0DODOO

gbooooobooooo oooboobooooobobooooboobooooooboon

QGISServer OO OOOODOODOOO:

apt install ggis-server --no-install-recommends --no-install-suggests

# 1if you want to install server plugins, also:
apt install python3-qgis

QGISServer U QGISOOODDOOOOODOO XOOOOOOOOOOOOOOOOOOOOOOOOOO
gboooobobooobooboooon


https://qgis.org/en/site/forusers/alldownloads.html#linux
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11.1.2 Follow Along: QGISO 000 O0O0O0OOOOOO

QGISServer0 0O OO0ODODOOO ggis_mapserv.fcgi 000 /usr/lib/cgi-bin/qgis_mapserv.fcgi
00D0DO00D0OOD0D00OD0 find / -name 'ggis_mapserv.fcgi' 0000000 DOODOOODOOODOOO
gpoooooogo

gdoooobObOmoooooooboobbbobooooooooibl0l/usr/1ib/cgi-bin/qgis_mapserv.
fcgi --versionO0 0000000000000 O0DOOCOO0ODOOOOODOO

QGIS 3.21.0-Master 'Master' (1c70953fle)

QGIS code revision 1c70953fle

Qt version 5.15.2

Python version 3.9.5

GDAL/OGR version 3.2.2

PROJ version 7.2.1

EPSG Registry database version v10.008 (2020-12-16)
GEOS version 3.9.0-CAPI-1.16.2

SQLite version 3.34.1

0S Ubuntu 21.04

wMSOOOOOoOoOoOOoOooOoooooo

11.1.3 HTTPOOOOOO

Ub0oboobobOQQGISServerDO0O00OO0O0OO0OOOODOOOOOOOOOOOOOOOHTTPOODOOO
000000000000 Apache HTTPOODODODOOOODOODODO htpserver OO O0O0D0OODOOO
gooooood

O0: OLinxOOOODO0ODOOO0D0O0XServerJO00000O QGISServer00O00O0OO0OO0OODOOO
GetPrint 0000000000 DOOCO0O XOOOOOODOOOOOOQGISServerDO0O0O0OOOO
000000000000 0DO0O0 Xvibinstallationprocess 100000000 ODOOOO
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11.1.4 Follow Along: OO0 O0OOO0OO0O

QGISServer OO OO Apache 00O O0O0DO0O0ODOODODOODOOODOOOOODOOODOOODODO coco.
bango 00 super.duper.training 0 example.comOJ OO0 0000000000 myhostO OO O OO
oono

e /etc/hosts 0 127.0.0.1 xOO0O0O0O myhost OO0 OO OOO0O0OOOOOOO IPOOODOOO
O0000000b0O0OO0O00d sh -c "echo '127.0.0.1 myhost' >> /etc/hosts" OO 0O gedit
/etc/hosts 00000000 OOOOOODOOOO

e 000000 ping myhost 00O OOODDOOOOOODODONO myhost O localhost OO OO OO
ooooooooao

qgis@qgis:~$ ping myhost

PING myhost (127.0.0.1) 56(84) bytes of data.

64 bytes from localhost (127.0.0.1): icmp_seq=1 ttl=64 time=0.024 ms
64 bytes from localhost (127.0.0.1): icmp_seqg=2 ttl=64 time=0.029 ms

e curl http://myhost/cgi-bin/qgis_mapserv.fcgi 00O ODebian 000000000 OO URL
000000000000 00 myhostDODOODO QGISServer 1 D00 0OODOOOOODOOOOOO
doooooooooooooog

p

<!DOCTYPE HTML PUBLIC "-//IETF//DTID HTML 2.0//EN">

<html><head>

<title>404 Not Found</title>

</head><body>

<h1>Not Found</h1l>

<p>The requested URL /cgi-bin/qgis_mapserv.fcgi was not found on this server.</p>
<hr>

<address>Apache/2.4.25 (Debian) Server at myhost Port 80</address>

</body></html>

* Apache D myhost 00D 00O O00OO0O0ODOODOODOOOOOOODOODODODOODOOOOOO
0000000000000 b0o0o0obob0o0oDobOoO0On /etc/apache2/sites-available OO
00000 myhost.conf 000000 0OODODOOOODDODOOODODOOONO qggis.demo.conf 000
0000 ServerName [1 [0 ServerName myhost D 0000000000 OOOOOOODOOOOO
goobbtbooooboooobobuooobbboobbooo2000oDbDbooobboog
goooooo

e J00a2ensite myhost.conf 00D OOOOOOOOONOservice apache2 reload [ Apache
ooooooooooooooooo

e OO http://myhost/cgi-bin/qgis_mapserv.fcgi URLO OO O0O0O000O00O0O0O0O0O0OOOOOOOO
oOo0ooooOoooooooooo
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11.1.5 In Conclusion

Debian 0000 Linux OO O0O0O00O0O0O0O0O0O0DO0OQGIS Server I Apache U0 OOO0OO0O0O00OOOO
Ob0o0O0ogQGISServer DD ODOOO0OOODOOLOOODODOOOOODOO

11.1.6 What's Next?

QGISServer UODOOOOOOOHTTPOOOOOOOOOOOOOOOOOOOOOOOOODOOOOO
gbbooboooboobooobooooboo0obbo0obboobOo0obO0o0oOoOngaQaIS Server I WMS
goboboboobooboobooboobo

11.2 Lesson: WMSO O OO ooQod

00000000 boo0oooooobbooOoOgag training data 0 qgis-server-tutorial-data O O
Jodoooo0odoDoOoO0 doooDooooooooooDooooooobOooooDoooooooga
/home/qgis/projects 00D D0 O00D0D0O0O0OODODOOOOOODODODOODODODOODOOOODOOOOO
gopooooooooooad

gboboboooQaGIStUuboooooobobob0obobob0dn world.qgs OO ODOODO QGIS
goobooooooboooooboooobooooobobooooobooooooboOooooobDbOoOoooDooboOoog
0000000 Creatingwmsfromproject 1 00000000 ODOO0OOO

gd:. booboboobooboobobooboobooboobbobooboobooboboo
URLOOOOOOOOOOOOOOOOOOOO0bOOO00OO

( ...&fieldl=valuel&field2=value2&field3=value3

gobgooooboooboobooon

&fieldl=valuel
&field2=value2
&field3=value3

0000 MozillaFirefox 0000000000000 O0D00OO0Chrome J00000 WebOODOODOO
field:parameter IO 0000000000000 OO0O0O0O0OOOODOOOOOOOOOOODOOOOO
O00000OD0Frefox OO0O0OOO0OOURLOOOODO 1000000000 O0O0ODOO

WebOOOOOODO curl O WMS GetCapabilities 1 OO0 O0000000O000O0O

http://qgisplatform.demo/cgi-bin/qgis_mapserv. fcgi
?SERVICE=WMS
&VERSION=1.3.0
(@ooooooon)
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(ooooooooo)
&REQUEST=GetCapabilities
&map=/home/qgis/projects/world.qgs

0000000 Apache DO OO0 QGIS_PROJECT_FILEOD O ODOOOOOOOOOOODO /home/qgis/
projects/world.qgs D0 000000000000 O0DOO0O0O000OO0Dmap00O0O0O0O0O0OOOOOO
uboboooboooooooboobobobOoooooooboooboobdOmapd0OO0OoOoOoOooOoOnO
goQGIStoonoooobooooobononono

WMSODOOOOOO GetCapabilitiesD URLOUOOOO0DODOOOO0O0O0DO webOOOOODODOD
gbobooooooo xXxMLOOOooOooOoobOooooooooobobobooooooooooboooboo
gbooooboooobooowMSOOooOOoOooo

QGISUO oge-wms OO0 DOOODOOO GetCapabilities D URLOODOODOOOO WMSOOODOOODOO
oob0Ogon Lesson: Web Mapping Services 0 0O O oge-wms-servers 100000000000 O0OO

QGISOUODOODNO countriesWMS O UOOOODOOOOODOODOOOOODOODOOOOODOO
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|‘v@v%@vagf
|%@-%-%-%% T = M-

Layers Panel [ %

“ BT 6 >

o classified b op...

(]
=]
c
=
X
1]
w

-99 - 7850

7850 - 69453

69453 - 304728
304728 - 1350999
1350999 - 40638089
4068089 - 6963512
8963512 - 10500223
10500223 - 2188773
21887735 - 4740653
47406537 -1338612

Ol1n:QaeISOoboooooooowMSOOOOooooooQGIsooooog

O0: QGISOOUO0O00O world.qgs DO OO0O0ODOOO0DOOOODOOODOOOOODOQGISOOOOO
oboboooboooboooooooobooobooobooboooobooooQaGISOoooooooboon
000oooooooooooooDbo0o0Ob0ob0000000 classified_by_populationOO OO0
gboooooao
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11.21 0000

obobooooooooobOoboboooooooooboobobobo0oooonog *.confOODOOO
gboooooooooon

e QGISOOOO0OO0O /logs/qgisserver.log
* qgisplatform.demo qgisplatform.demo.access.logd 00 Apache OO OOO
* qgisplatform.demo qgisplatform.demo.error.log 000 Apache DO DO OO

gboboooOoobobooobOoobooOo0oboboboobOoobooboobo0obOonb0n0d sudo tail
-f/logs/qgisserver.log0 00000 tail 00000000000 ODOOO

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
g30boooobooooooon

gqgis@qgis: ~ = o x
File Edit View Search Terminal Help
nois@gois:~% sudo tail -f /var/log/apache2/qgisplatform.demo.error.log
C
gois@ggis:~$ sudo tail -f /var/log/apache2/qgisplatform.demo.error.log

qgis@qgis: ~ w o x
File Edit View Search Terminal Help
288 11378 "-" "curl/7.52.1"
127.0.0.1 - - [17/Mar/2017:04:09:41 -0400] "GET /cgi-bin/qgis mapserv.fcgi?SERVICE=W

MS&VERSION=1.3.0&REQUEST=GetCapabilities&map=/home/qgis/projects/world.qgs HTTP/1.1"
200 11378 "-" "curl/7.52.1"

127.0.0.1 - - [17/Mar/2017:04:09:42 -0400] "GET /cgi-bin/qgis mapserv.fcgi?SERVICE=W

MS&VERSION=1.3.0&REQUEST=GetCapabilities&map=/home/qgis/projects/world.qgs HTTP/1.1"

288 11378 "-" "curl/7.52.1" I
qgis@qgis: ~ - o x

File Edit View Search Terminal Help
[1732]1[04:09:42] Sent 1 blocks of 11285 bytes
[1732][04:09:42] Request finished in 3 ms

!
ggis@ggis:~$ sudo tail -T /logs/ggisserver.log
ﬁ1?32][84:99:42] MAP: /home/qgis/projects/world.qgs
11732]1[04:09:42] REQUEST:GetCapabilities

[1732][04:09:42] SERVICE:WMS

[1732][04:09:42] VERSION:1.3.0

[1732][04:09:42] Found capabilities document in cache
[1732][04:09:42] Checking byte array is ok to set...
[1732][04:09:42] Byte array looks good, setting response...
[1732]1[04:09:42] Sending HTTP response

[1732][04:09:42] Sent 1 blocks of 11285 bytes
[1732][04:09:42] Request finished in 3 ms

0 112:tail 00000000 QGISOODOOOOO0DODOOOOODOD

QGISUbobooboobooQGISOobooowMSOOoooDoooDooooQaGISsooooooooo
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oo0DoO0o0ooDoOoOooDoOoQaGIShooouoooGIstoboooobooooooooooooog

Ooo0:
- JO00O0O0ODOO0OO0O0OOO0O0OOODOOOOOOOOOO0OO0OOOODOOOOOOOn

- QGISOUDD0OD0ODODOO Apache DO ODOOODOOOOOODOOOOOODODOOOO
gobogobooboobooobon

11.2.2 GetMap O O O O O

countriesJ0O 0000000000000 WMSOOOOODOODOOQGISOOODOOODOO GetMap
gbooooboooooboo

gbooooboooooboobooooooo

http://qgisplatform.demo/cgi-bin/qgis_mapserv. fcgi
?MAP=/home/qgis/projects/world.qgs
&SERVICE=WMS

&VERSION=1.3.0

&REQUEST=GetMap
&BB0X=-432786,4372992,3358959,7513746
&SRS=EPSG:3857

&WIDTH=665

&HEIGHT=551

&LAYERS=countries

&FORMAT=image/jpeg

goboobooboooboobooboon

ooQGISOO0OONDNDDO GetMapO OO DO O
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0 113: 000 GetMapO OO OO QgisOOODOOODO

11.2.3 Try Yourself 0000000000 ODOOOOOOOO

Ub00o000bD0000 countriesd 00000000000 ODOOOOOO

000000000D0O000D0O0O0000DbO00QGISO world.qgsOO0O0O0O0OO0OOOOOODOOO
goooooooooowMSOOOOoOoooQQeIsoooooooooooooooooooobooogog
gbobooooooboo

gogoQGIsStoonDooooooooooooobooooowMSOODoOOoOoOoOoooQaIsoogg
gbooooooboooooboobooogon

U00000QGISOUIDODODO GetCapabilities URLOOOOOOOOODOOOOOOODOOO
00 GetCapabilities XML OO DOOOODOOOODOOOODOOOODOOOO

Ub0000b0O00b0000000b000000 100 countries_shapeburst 00000000 OOO
gboooooooooooboooobobooooboooooobooooboboobobooboooboon
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gboooobooooboooooon

0000000000 image/png 000000 O0CO0OC0OOCOODOOOOOCOOOODOOOOOOOO
ooo

11.2.4 Follow Along: 00000000000 OCOOOO0OOODODOO
goo

000000oooooobD 00000000, FILTERand OPACITIES OO0 OODOODODDO STYLESO
gboboooboooooooboboooboobooooobon

http://qgisplatform.demo/cgi-bin/qgis_mapserv. fcgi
?MAP=/home/qgis/projects/world.qgs

&SERVICE=WMS

&VERSION=1.3.0

&REQUEST=GetMap
&BB0X=-432786,4372992,3358959,7513746

&SRS=EPSG: 3857

&WIDTH=665

&HEIGHT=551

&FORMAT=image/jpeg
&LAYERS=countries,countries_shapeburst
&STYLES=classified_by_name,blue

&OPACITIES=255, 30

&FILTER=countries:"name" IN ( 'Germany' , 'Italy' )

goboobooboooboobooboon
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O 114 FILTEROOOOOODO OPACITIESOOOODOOOOOOO GetMapO OO O OO

O00O0oOoOoOoOoOoOoOOoOOQaGISO000000 Germany O Italy 0 00 0000000000000
ooobooooooooog

11.25 Follow Along: 0O OO0 OO0 OO

redlining 000 Basics 00 0000000000000 SELECTIONOOOOOOOOOOOO GetMap
gbooooboooboooooboo

http://qgisplatform.demo/cgi-bin/qgis_mapserv. fcgi
?MAP=/home/qgis/projects/world.qgs

&SERVICE=WMS

&VERSION=1.3.0

&REQUEST=GetMap

(0000o0ooo)
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(oooooooog)
&BB0X=-432786,4372992,3358959,7513746
&SRS=EPSG:3857
&WIDTH=665
&HEIGHT=551
&LAYERS=countries, countries_shapeburst
&FORMAT=1image/jpeg
&HIGHLIGHT_GEOM=POLYGON ( (590000 6900000, 590000 7363000, 2500000 7363000, 2500000.
6900000, 590000 6900000))
&HIGHLIGHT _SYMBOL=<StyledLayerDescriptor><UserStyle><Name>Highlight</Name>
—.<FeatureTypeStyle><Rule><Name>Symbol</Name><LineSymbolizer><Stroke><SvgParameter..
—name="stroke">%233a093a</SvgParameter><SvgParameter name="stroke-opacity">1</
—.SvgParameter><SvgParameter name="stroke-width">1.6</SvgParameter></Stroke></
—LineSymbolizer></Rule></FeatureTypeStyle></UserStyle></StyledLayerDescriptor>
&HIGHLIGHT _LABELSTRING=QGIS Tutorial
&HIGHLIGHT_LABELSIZE=30
&HIGHLIGHT _LABELCOLOR=%23000000
&HIGHLIGHT_LABELBUFFERCOLOR=%23FFFFFF
&HIGHLIGHT_LABELBUFFERSIZE=3
&SELECTION=countries:171,65

gboooooobo webOOOOOOOOOOOOO0OOOODOOOOODOOO
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0O 11.5: REDLININGO OO SELECTIONOOOO0O0O0O00O0O000000000

gooooooo1mmIibOesIDOODOOO SELECTIONOODOOOOOOOOOODOOODOO
0000000000000 REDLININGOOODOOOOODD QGISOOOO0DOOD ooOoo

11.2.6 GetPrintO O OO O
QGISO D000 DDN0OONDDOOND 10D00QGISIIINDNDNUNNDDNONNDNON0NDDONONDnoog
wms_getprint 0 0 000 00000000000000000

QGISOUO0OD0OO0OU0OOworld.qgs 00 DOD0OOO0O0O0MDODOOOOOOOOODOOOOOOOOOO
Ubo0o0oobOobo0oobO0ob0oooobOobn GetPrint0O00O0OO0ODOOOOODO

http://qgisplatform.demo/cgi-bin/qgis_mapserv. fcgi
?map=/home/qgis/projects/world.qgs

&SERVICE=WMS

&VERSION=1.3.0&

REQUEST=GetPrint

&FORMAT=pdf
(ooooooo)
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(ooooooooo)

&TRANSPARENT=true

&SRS=EPSG:3857

&DPI=300

&TEMPLATE=Population distribution
&map0:extent=-432786,4372992,3358959,7513746
&LAYERS=countries

Legend Belarus

places

“Ukraine

*

Bulgaria

O1l6:000 GetPrint U0 00000000 pdf00OO0ODOODO

000000 GetMap O GetPrint 00000000 OOOOOOOODOOO

QGISWeb O ODOOO OOO QwWCOOQGISOOOOOOOOOOOOOO0OO wWwebOOOOOOoGOoO
QGISU 0O 0ObO0ODObboObOObOoO0 webOOOODODOOOOODOOOOODOOOODOOO
gobooooobooo

gbooooooooooooboo
« 000 qgis U cd/home/qgis D000 O0O00OOOOOOOOODO
DO 0ODQwCOODOOOOODOODOODODOOoDOObOOO

e /var/www/html OO OO0 O0OD0O0DOODODOOODOODOOOOODOODOOODOODOOOO
0 DocumentRoot 000000 ODOOOOODOODOOODOODODOODOODOOODOODOO /home/
gqgis/Downloads/QGIS-Web-Client-master J 00O 00O Osudo In -s /home/qgis/Downloads/
QGIS-Web-Client-master/var/www/html/ 00 O 00O O

000000 DDOO http://qgisplatform.demo/QGIS-Web-Client-master/site/qgiswebclient.html?map=
/home/qgis/projects/world.qgs 00O 000000000

gboboooooboooooboboooooboon
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http://qgisplatform.demo/QGIS-Web-Client-master/site/qgiswebclient.html?map=/home/qgis/projects/world.qgs

QGIS Training Manual

GIS-Browser - world engish @
Irlfogm_lTo(_)Is_ S l—«; @ Q u‘;ai w Objectidentiﬁcaﬁon:iTopmost hit i}[ ] [, ! |.:J;|
Map themes
Search (#]
Map (=]
Map Layers (]
=[] i world
[ airports
[]/4 |places

[¥]| i |countries
| i |countries_shapeburst
=) Background Layers
[ OpenStreetMap (mapnik)
[ IMapQuest-OSM Tiles
["]OpenCycleMap
[IMapQuest Open Aerial Tiles (zoom *
["]Google Satellite
[]Google Map

Layer order (2]

Mode: navigation. Shift/rectangle or mouse wheel for zooming. Coordinate: -362278,635102(

O 11.7: worldqegs OO OO0D0O0O0O0D0DO QGISWebO OO ODOO

QwWCU [D0J0D00Db0b000Db0bbUbb0d GetPrint D00 OODOOOOODO QWCO O OO
goooogogoooooooooboooboooooooooEwecooooooooooooooooooo
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11.2.7 In Conclusion

QGISOoDoooooowMSOOOOOODOOOOoOOoOOooOoOoOoOO

11.2.8 What's Next?

O00D0O0O GRASSGISOODOOOODOOOOQGISOODOOOOOOOOO0OO0OO
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GRASS (Geographic Resources Analysis Support System O OO0 00000000 O0)O0000O0O00OO0O GIS
oooooDooO0o0oOooGeISOoooboooooooD4ooooooooooooooooooog
go0oDooOoopooooooDQaIstooopoooo GISoooooo GRASSODOOOoOOooOOOd

12.1 Lesson: GRASS O OO oo™

QGISO GRASSOOOOODOOOOOOOOOOODOOO0OOO0OOOODbOO0OO000O0bO0OOQGISOO
Ub0obooooo0oOoooQaGISOuobonO GRASSOOOOOOOOOOoOOoOoOooOooooobooobon
O0Grass UOOOOODO QGISDesktop D0 OODOOO0OOODOOOOODOODOOOOODOO

£Y Windows 100000 GRASSO QGISO 00000 DOOOMQGISOODDDODO GRASSO OO
uboooobooooooooon

Uoob0ooboOdb:QGISU GRASSOOOODODOODOOOODO

12.1.1 Follow Along: 000 GRASSO O OOOOOODO

QGISOO GRASSOOOOOOOOOOOODOOOOOOOOOOOOOOOOOO0OO:
. oboooboQaGISboboooooobooogogoo

2. 0000000000 0000000 GrASSOOOOODOO:
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Plugins | Installed (14)

| Q search

i Installed # _MACOSX This is a core plugin, so you can't uninstall it
« Coordinate Capture

Not installed v & DB Manager GRASS 7 %
im evis

[y Geometry Checker GRASS 7 (Geographic Resources Analysis Support System)
1 Georeferencer GDAL

1% GPS Tools Category Plugins
ﬁ ettings ¥ S b Installed version Version 2.0

v| @ MetaSearch Catalog Client
' OfflineEditing

¥| #£) Plugin Reloader

V| 3 Processing

V| # QuickOsSM
% Topology Checker

ke

Invalid

..

Install from ZIP

| Help | 3 Close

GRASSOOODOOO GRASSOODOODOOODO:

0 12.1: GRASS OO OODO

396 0 12 0 Module: GRASS



QGIS Training Manual

CHUASS B esh

Ko magset i open. Tou can open & GRASS mapeet o the becwner usng tha
mapiet Bl contert meny achon Gpen et

0 12.2: GRASS O OO

GRASSUODOUOOOODOODOOOOODODOOOOOD GRASSOUDOOOO OOOOoODOo ooOooooo
O0000DO0O0OGRASSODODOOOOO0OODOOOOO0O0O0DOOOOO0ODODOD GRASSOOO
gboooooboooooooboooon

GRASSOOOODOOOOOODOODOODODODODODODODODOODODODODODOODOn
Ub0000o00ob0bo0obO0Odn LocationO000O00O000DO00O Locationd O OO0 ODOOOOO O
uboooooooob bOo0bO0o0 0b00OGRASSOOOOOOODOOODDO PERMANENTOODOOOO
oboboobooooooboooooooboooboooboboooboobooooboobooboooboooboooOon
oooooooOoboGrRASSOOOOODOOOOODOO

000000000000 LocationOOOOOOO0DDODO MapsetOOOOOOOOOOOO GRASS
website DO OO0OOOO
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Database Location Mapset Maps
grassdata nc_spm PERMANENT

new_highway raster elevation
landcover
vector streets

buildings

3D raster soils

temporal landsat

wake_county

usa_albers

world_lat_lon

O 123: GRASSODOOOOODOOGRASSODOOOOOOOO

12.1.2 Follow Along: 000 GRASSOOOOOOOOOO

1. 00000 0 GRASSUO OO0 Mapset DO O DOODOOOOODOO:

*Untitled Project - QGIS [tm] o X
Project Edit ¥iew Layer Settings Wil Vector Raster Database Web Progcessing Help
BERBRR ‘ﬁ‘ & g | S Manage and Install Plugins... 4 5 E¥# s -y My
- o @, python Consal Ctrl+Alt+P
¥ B . Python Consale Tl & a-m M
Layers ! oad 16 Open Mapset S Tools @
. Plugin Reloader »

- « @l ® TE -BALDL mapset is open. You can open a GRASS mapset from the browser using the
¢ . set item's context menu action Open mapset.
A % Open GRASS Tools ‘ )
P
" A GRASS Options |

| Layers | Browser
[Q Type to locate (Ctrl+K) | Ready Coordinate | -0.405,1.194 |9 Scale|1:1692146 |~ @ Magnifier| 100% 2| Rotation 00° [#| ¥/Render & epsGi4326 @
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GRASSOOOOOOODOOOOODOOOOODOOOOOO

2. 00000000000000000 GRASSOOOOOOOOOOOOOOOOODOO:

New Mapset

GRASS Database

Database directory |,.fh{:mefmattewe:-:erciae_datafgra%data Browse...

GRASS data are stored in tree directory structure. The GRASS database is the
top-level directory in this tree structure.

Next > | Cancel

3.00000000000
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GRASSODO OO0OO0O0OOO0O OO0ODOOOOOO0OOOOOO0OOOOOOOO0ODOOODOOOOOOn
O0OGrassRegion0 OO0 O0O00OO0O0O0O0O0O0O0OO0OOODO

O0: RegionOOGRASS OO OOOO0O0ODDOOOOO0O0O0DODODOOOOOOGRASSODOOOOOO
booooboobooooobooooboobooooboboooooboooobooboooboooboon
GRASS RegionD OO OO OOOOO

1. 0000000000 SouthAfricaODODOOO:

New Mapset

GRASS Location

® Create new location |SouthAfrica

The GRASS location is a collection of maps for a particular territory or project.

< Back | Next > | Cancel

2. 00000000000

3.0000wes 400000000 CRSOOODOOOOODOODOOO:
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New Mapset

Projection

") Not defined

(®) Projection
Filter | 1 4326
Recently used coordinate reference systems
Coordinate Reference System Authority ID
1 D
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System Authority ID

-~ @ Geographic Coordinate Sy...
WGS 84 EPSG:4326

‘| [»

Selected CRS \WGS 84

Extent: -180.00, -90.00, 180.00, 90.00
Projd: +proj=longlat +datum=WGS584
+no_defs

< Back |[ Next > l| Cancel |

4. 00 0000D00O0OO0

5. 000000000000 SouthAfrica00000D0O00 OO0 OO0O0ODOOOO:

12.1. Lesson: GRASS OO O0OO0ODO
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New Mapset

Default GRASS Region

North -21.27 |

13.68 Wesk East |33.98
| | | |

South -35.9 |

'Set current QGIS extent | || South Africa - | [ Set ]

The GRASS region defines a workspace for raster modules. The default region is
valid for one location. It is possible to set a different region in each mapset. It is
possible to change the default location region later.

<Back || Next> | Cancel |

6. 0 ODODOODOOODOO

7. 000000000000000O00O0O0O0OO0ODOOOOODOODOOOODbOObOO

402 0 12 0 Module: GRASS



QGIS Training Manual

New Mapset
Mapset

MNew mapset

grass_mapset

The GRASS mapset is a collection of maps used by one user. A user can read maps

from all mapsets in the location but he can open for writing only his mapset
{owned by user).

< Back |[ Next > l| Cancel |

goboboooboobooboobobbobooboobooboobo
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New Mapset

Create New Mapset

Database : /home/matteo/exercise_data/grassdata

Location : SouthAfrica

Mapset : grass_mapset

v Open new mapset

< Back

. o oooooboon

0. JbobboOobOookOOoooboooog

Finish | Cancel

GRASSOOOOUOODOOOOOOOOOO0O0GRASSOOOOOOOOOOOOODDOOOODOOO

404
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12.1.3 Follow Along: GRASS O O O OOO0OOO0OOOOO

000000000000 0000 GRASSOOODODODOODODOOOOODOOOO GRASSOODOO
obobOoco0oo0oocobOobOoboob0obOobOob GRASSOOOOOO bOOobOOobOoboboooboo
OO0 GRASSOOOOOODOOOOODO

GRASSOOOOOOOOOOOOOOO0ODOOOOOOOOOO0ODOOOOOOODOOO0O 1000000
goog

Follow Along: QGISO O 000000 O0O0OOOOO

UbooO0n0 000 TheBrowser Panel 10 0QGISUOOODOOODOOODOOODOOODOOOOOOOOO
obooooobooooooon

QGISOO0O000 GRASSOODUDDOODOOO GRASSUUOUOUOOOODUDODODDUOUOOOGRASSODODDOO

3
o000 GRASSOODOOOODOOOOODOOOOOOOO0ODOOOOODOOOODODOOODO @D
gbooooooboooon

Browser & (]
&S THO
d Favorites -
- training manual
v [ forms
- grass

- grassdata

» [ SouthAfrica

* & SouthAfrica

& grass_mapset
» . PERMANENT

[ postgis
[ processing
[ projected data
[ ggis-server-tutorial-data

L . . .
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O0: GRASSOOOODOOOOOO0O0DOOO0O0O0000000000:GRASSOOOOOOOOODOAO
¥ Oooooooooooood

gbobooobobobo ooooboboo ooboobO GrRASSOOOOOOOOOOOOOOOOOOOn

00000 roads 0000 SouthAfricaOOOUODOOO grass_mapset 00 O0O0O0O0OOOOOO0O
gpooog

00000000 training_data.gpkg GeoPackage 0 0 0 OO0 roads 0 O OO grass_mapset Mapset
gooooooooooooog
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Browser () (]
-1 EX.
N |
* [ exercise _data |~
™5 fForms
¥ 5 grass

~ [5 grassdata
» 5 SouthAfrica
¥ 4 SouthAfrica
b & grass_mapset
(= reclass_aspect.txt
(= reclass g _dem.txt
5 network_analysis
5 plugins
5 postgis
5 processing
projected data
qqgis-server-tutorial-data
raster
school_property photos
shapefile
styles
symbols
world
() example
» = landuse.sqglite
* = training_data.gpkg
-~ buildings
4 restaurants

" roads = |

RAR AR AR AR AN AN W,

w v

1 b

gboboboboobooooboobooboobobobO0obob readsd0O0O00ODOOOOOOOOOO
gbooooboobooooobobooooobooooQGIsuboooooooboonog
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Tip: OO0O0OO0OO0OO0OOOOOOOOOOOO0ODOOOOOOOOOOODOOODOOODOOOOO
gboboooooooobooboooobobo

Follow Along: GRASS D U 000000000 OoOoOoOO

00000 long00O0D0OO0O00DODO rivers.shpJOOOOOO0DOOO0OO0DOODOOODOOOO

1. 000000000 QGISUODNUONDON rivers.shp O OO OO exercise_data/shapefile/
doodooooooooooon

2. 0000000000 GRASSPanelll0 Filter 00000000 DDO M vinogrqgisDOOO00O0O
oboooboobooooobooooooboooog

O0: 0000ddoooo2000000 veiin.ogr.qgisO v.in.ogr.qgis.locO00O0O0O0O
000 oooogo

GRASS Tools: SouthAfrica/grass_mapset &
Modules | Region [G]cClose mapset
: | Filter |v.in.ogr.qgis f |

= GRASS MODULES
= Create new GRASS location and transfer data into it
= Create new GRASS location from wvector data

/ .. v.in.ogr.ggis.loc
' Import loaded vector and create a fitted location

* File management
+ Import into GRASS
= Import vector into GRASS

/ Y w.in.ogr.qgis
' Import loaded vector

vO OOO O in0 GRASSOUOOOODOODOODOODODODODODODODODO ogr0d
gboboobooboooobooobooboobooooboobooouobogeisObObOOooogn
QGISObOO0O0OboooobobooobooboooobOoooobOoDbn

3. gbobooooooboobooobooboooobobobooooboooooboobobooobooobo oo
goboobooobobod mersDO0ODO00D0O g_riversJ0O0O00O0O0OOODOOOO
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GRASS Tools: SouthAfrica/grass_mapset

Modules ~ Region | S

e

| [G]Close mapset |

Module: v.in.ogr.qgis

Options | Output ~ Manual

Loaded layer

' rivers

Password

Name for output vector map

[g vers

'Show advanced options >>

Run | Close |

go: goboooboooooobooboooboobooboooboooboobooon
0ooo0oooboooooooDb SQLOObOO0O WHEREDDODOOODODOOOODOODO

4. 00 000000000OO0OO0OOO0O0DO

5. 0000000000000 0D0000000DbO0000DO0Db0Ob0 GRASSOOOOOODOOO

good

12.1. Lesson: GRASS OO O0OO0ODO
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6. 000000ODOOOO0O0O0O0O@OOOoOOoooooboDbOooObOOo OOOoOooooDoOoO) oo
O GRASSOUODO ODODOOOOODOODOO

7. 00 rivers OO O0OOO0OOOO

goQaGIStOOnoooonouobooooboboonbndg GRASSOOOOOOOO

12.1.4 Follow Along: GRASS U O 000000 OoooQg

gogbobbobobooboobooboobobbobooboobooboobo

GRASSOODOOOOODDODO srtm_41_19_4326.tif 0000000000

O0: OO0O0oooDoooOoOocrRSOwGS4oooooooooooono crRSOO OO DO OGRASS
goobDOooOoobocRSOOOODOOoOoOoODOOO

1. QGIS U srtm_41_19_4326.tif 0000000000

2. GRASSOOO bOoOoOoOoboooooao

3. 0bobooobooooobooooboobono

4. r.in.gdal.qgis 0000000000000 O00OOO0OO0DOOO0OO0DOOOOOOOOOOO

5. 000000 srtm_41_19_4326.tif 0000 g demO00000O0000OOOO
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GRASS Tools: SouthAfrica/grass_mapset (]
Modules | Region | ® @ | [@close mapset |

Module: r.in.gdal.qgis

Options | Output | Manual |

Loaded layer

|srtm_41_19_4326 - |

Password

MName for output raster map

|g_dem |

|5hnw advanced options >=

100%

Run | |View output| | Close |

6. 00 00000DOOOO

7. 00000000 00000O0OO0O0O0O0OOO0

g. booUoooDboboOooooboooobooooooogoo
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Pmprt [ Pew Lape jemen Puges wwig Bane (esies fve Pgmueg ey

w
-
&
- L
L
L
-

0. 00000 srtm_41_19.4326.tif 00000000000 0O0O0O0O0O0O

12.1.5 TryYourself 00000000000 OOOO

GRASSOOO0ODOO0ODO exercise_data/shapefile/ 000000000000 water.shp O places.
shp 000000000000 0O0DO rivers000000000O0OOOOOOOOODODODOOOOOO
000000 gwaterJ0O0O g_placesO000O0O0DO0O0O0

oo

0000o00ooooooObDODOOo0O GRASSOOOOOODOOOODODOOO0OOOOOoOoDooooOoOooog
ooooog oo Follow Along: Load data using the QGIS Browser OO M OO OO v.in.gdal.qgis
00000000 r.in.gdal.qgisO0O0O0OG00O0O0
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12.1.6 000 GRASSOOOOOOOOO

OO0 GRASSOOOODOOOODOOOOOQGISODODOOO0OoDOoOOoOooooooooooooDn
GRASSOOOOOOOOOOOOOOODOOOOOOOOOOOOobOOoObOOoOOobOOoOoOOon

GRASSO OO DODOODO Mapser DO DO DOODODDOODOODOODOODOODOODOO

Follow Along: GRASS O OO0OO000O0O
1. 0000000000 -->GRASS 00 Mapset D0 0O0OOOO0O OODOO --> GRASS -->
Mapset U000 ODDODOOO0OO0OODODOO

2. GRASSOOOOOOOOOOOODOOOOOOOO0OOO0DbOO0O00 GRASSOOOOOoooooao
ooboobOooooooboooOoobooooboooooGrRASSOOOO0O0OOOOOOOOOoOOn
gbooooooboooobooboboooobooooboboooooboooog

Select GRASS Mapset

Gisdbase g manual data/grass/grassdata| | Browse...

Location | SouthAfrica -

Mapset grass_mapset -

@ Cancel 0@::

3. 000000 SouthAfrica 0000 D0OD OO Mapset grass_mapset 1000000000

oboooOobOoGrRASSOOOOOO0OOOO0ODOOOOOOOODOOOOOOOOOObOOOOODbOOnn
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Follow Along: QGIS O OOOOO0O

QGISOU0OfooDbobOOooooooOboUoobooooooooooOooobooOon:

1. GRASS Tools 0O DO OO0 Mapset U0 OO0 OO0 ODOOO0OOOOOOODOOOOODOOODOOOO
goooom

2.QGISOO0O0DDO GRASSOODOOOOOODOOOOOOOOODODOO

3.00000000000000000000000 W GRASSOODOOOODOOOOOOODOOO
oboooomoobooooobooboooobooooonoo

4. Mapset 000 ODODOOOOODO:

414 0 12 0 Module: GRASS
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Browser
L&ETHO
- Favorites
- training manual
3 forms
- grass

- grassdata
b SouthAfrica
* & SouthAfrica

qraEE [ R loah

» & PERMA Add as a Favorite

I postgis Properties...
4 processing Hide from Browser
» || projected data o
. P .J - Fast Scan this Directory
b ggis-server-tutor
3 raster GRASS Options
4 school_property Open mapset )
v Bl .
& shapefiles New Point Layer
3 styles 1
b symbols MNew Line Layer
b world Mew Polygon Layer
() example u
3 Home
» @&/
v &% GeoPackage
£ SpatiaLite
@ PostGis
™ mssqL

gbooooobooooboobooooboobooo!

Tip: GRASSOOOOOOOOOOOOOOOOOO0OO0OOOOO0O0OODOOOOO0ODOOOOOOODO
gbooooooboooogooboo
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12.1.7 In Conclusion
GRASSOOOOOOOOOOOOODODODODDDODOOOGRASSOOODODOOOOOOOOO QGISO
0000000000 00000000D00000000 QGISO0DNDDDDDNONOO GRASSO OO

ooooooDQaGISO00DDObO0OO0O00oooGrRASSOO0O0ODOOOOOOOODOODOObOO0OO
gboooog

12.1.8 What's Next?

U000 GRASSOODOUODOOOOODOOOGRASSOOODOOOOODOODOOOODOOO

12.2 Lesson: GRASS 1[0 [

obobooooooobOob GRASSOOOOOOOOOOOOOOOObOOOOoOOOooOOoOOoobOon
oood

12.2.1 Follow Along: 0 OO O0OOODOO

1. GRASS O OO ODOODOOoOo0n
2. grass_mapset 0000000 gdemO00000000O0OOODOO
3. raspect OO 0O0O0O OD0OODOOODO ODODO ODDOODOD OODDOOODDOODbDODOO

4. 00000000DOOO0O0O0ODO0OOO OO OOOOO0O0ODOOOO0:
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GRASS Tools: SouthAfrica/grass_mapset
Modules  Region e 1 | [C]close mapset |
Module: r.aspect
Options | Qutput = Manual
Name of input elevation raster map
g_dem 1~ (=]
Name for output aspect raster map
[g_aspect ]
Run | Close |
5.000000000000000000000000000000000000000:
12.2. Lesson: GRASS O O 417
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satiniad Fespecs - il fom] -
[ P P TR WU NS R P e———
BEGE Herrrlipsaudie 4 ] AR
i T E . EALELELE N NEE T TN
[F=3 -

:.-.1,-_1- ']
o
-

gt e Coeats O TIEN B M EINTI - @ e e Relsee 00 D o Reshe SARGEOH @

g_aspect 0000 grass_mapset 00 0000000000 ODO0O0DOOOO0OOOOODOODOOOOOO
gboboooooboobooobooboooon

12.2.2 Follow Along: 0000 0O0OO0O0OOCOOOO0OO0ODODOO

ubobobotdgdemO 00000000000 DOOOOODOOOOODOO
1. GRASSOODOUO ODOO0Ooooo
2. grass_mapset U0 O O0O0O0OO0 g demOO0O000000O00O0O0OOO
3. 0bobbcobo0oobooboboboooobD rinfo0 O 00O0OODOOLOOODODO

4. 00000000DOOOOODODOOOOODDOO:
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GRASS Tools: SouthAfrica/grass_mapset

Modules Region | in O

| [@)close mapset |

Maodule: r.info

Options | Qutput | Manual

Name of raster map

[odem &=
Print raster history instead of info
Print extended metadata information in shell script style
Run || Close

5. 000b0o0obo0ooobOoooboooooooooooooobooooDoboooooooOoooDboboOon

oon

12.2. Lesson: GRASS 0 0O
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GRASS Tools: SouthAfrica/grass_mapset & )
Modules  Region | in O [@close mapset |

Maodule: r.info

Options Output I Manual

r.info map=g_dem@grass_mapset

| Map: g_dem@grass_mapset Date: Mon Aug 6 18:48:55 2018 |
| Mapset: grass _mapset Login of Creator: matteo |
| Location: SouthAfrica |
| DataBase: /home/mattec/exercise data/grass/grassdata |
| Title: g_dem |
| Timestamp: none |

Type of Map: raster Number of Categories: @
Data Type: FCELL

Rows: 619

Columns: 919

I I
I I
I I
I I
I I
| Total Cells: 568861 |
| Projection: Latitude-Longitude |
| M: 33:45:02.7900255 S: 34:16:12.0387725 Res: 0:80:03.01978 |
| E: 20:50:22.830235E W: 20:04:06.845095E Res: 0:80:03.01978 |
| Range of data: min = @ max = 1699 |
I I
| Data Description: |
| generated by r.in.gdal |
I I
I I
I I
I I
I I
I I

Comments:

r.in.gdal input="/home/mattec/lavori/miei/grant_tm/0GIS-Training-Dath
a/training _manual_data/raster/SRTM/srtm_41 19 4326.tif" output="g_de\
m" memory=300 offset=0 num_digits=0

12.2.3 Follow Along: Reclass [0 0 J

gbboobobobooboboboobooboboboobobobodg gdem00000O0 g_aspectd0Ooooon
goooooooooooooboooDoodomiIgoim2700 000000000 3600000000
Ubbo0bo0obO0glaspect U0 00000 OODOOODOOOO*xDO=1,0=20=30=40000
o0400 »QO0000*00000000DO0O0O0O0DO0O0O00

Grass UOODOOO0OOO0OOOOODOO0DOO0D0O0 wxtOOODOOOOOOOOOOOOOOO0OOO00O00aO0
OOGRASSOOOOODOODOOOOODOODOOOOOD

420 0 12 0 Module: GRASS



QGIS Training Manual

Tip: GRASSOOOOOOODOOOOOOOOOOOOOOO0OODOOOO0O0OOObOOoOOoooObOoOoo
gboooooboobobooboboooobooooobooo

1. graspect 000000 D0O0OOO0O0O0OODODOOO0O OO0 Follow Along: Create an aspect map
goooooooooood

2. rreclass 00000 O00D0O0DOO0ODOOO0OODOOOODOOOODO

3. 000000000000D000000000000000O0O0O0OD0O0O0O exercise_data/grass/
00000 reclass_aspect.txt 000000 QOOOOO

4. 00 000D0O0O000DOOOODOOO0ODOO0

12.2. Lesson: GRASS O O[O 421
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GRASS Tools: SouthAfrica/grass_mapset (& (=)

Modules = Region 4 T @Elu ce mapset

Module: r.reclass

Options | Output = Manual
Name of raster map to be reclassified
g_aspect - ||

File containing reclass rules

fhome/matteo/exercise_data/grass/reclass_aspect.txt

Name for output raster map

Ig_recla ssified I

Run Close

5. 0000obOoobooOoooooooooo0oooooOoooooOoooooboOooo

oboooobo4000010203040000000000000000000O000O0O00O0OO
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viied Fege - goan s

[T — Chisieas Moma LMY B MES DINNON 5§ Mapeles 0 7 Belsee 000 D o Reske ARG @

Tip: OO00O00O00O0DDO reclass_aspect.txt 0000000000000 0O0DOCCOOO0OODOO
UbO0O0OGRASSOOODOOOODOOODOOOOODOODOOOODODOOoLOODOoOOoDbDOoOoOOD

12.2.4 Try Yourself 000000000 OO

gdemO 000 300000000000000O000DODOO
« 000 100000000 =1
« 100000 140000000 =2

e 40000000 0ODOOOOODOODO =3

oo

obbooboooboobO r.info000000O0O0O0ODOOODOOOOOOOOO 16990000000
gobooboboooboobooboobon

. 000obO0oooooboooooboooboon:

0 thru 1000 = 1
1000 thru 1400
1400 thru 1699 = 3

Il
N
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2. 0000000my_rules.txt000000D00O000DOCOOODOOOODOOOO

3. r.reclass00000000O0:¢g demO0 000000000000 OOOCOOOOOCOOOOOO
oooo

4. 00000CDO0O0O0O0O0ODOOOO0OOOOOOOOOO0ODOOOOO0DOOOOODOOOO00:

vtiied Fesea - GO (] . owow

Feupri R e jope jeSmp [uges Wy et e feb Fagmeey e
T EARGE BerrrRlPPssRRe0 0 B RTESIE-F @
L

£/BEABB9E0se =aMsu33: @ 40- B sl
ET;!-:T«. 75 -
e
o [
VL Ty b et L~ e s e Do A NLEH B e DUOEM 5§ Male R Relsen 0 T )
12.2.5 Follow Along: Mapcalc [0 0 [

Mapcalc U0 OO QGISO OOD0OOOO0ODOOOO0OOO01000000OO0O0O0O0O0O00OO0DOOO0ODO
goooboooooooooobooooboboooobobooooobooboooooboooo

obobooobooboobd g demOd0 000000 10000000000C0O0O00O0O0O
1. 00000 D00 000D0 000000 rmapecale 00000000000 O0OO

2. 0000000000

Mapcale D0 D 0OO0OO0O0OOO0ODOOODOODOODOOOOOODOOODOODOODOOO
gboooooboooooobooooboobooon

.
)
[}

424 0 12 0 Module: GRASS



QGIS Training Manual

goo:

- 000000000 GRASSOODOOOOOOOOOOOODOOOOODOO

- JO0D000D0O0ODODOOOOODObOOODO 000DODOOO

0000000000000 0000000000000000000000000 greater
equals thanO O OGO QOO

oboboobooboobooboooobooooboboobooobobobooboOobooooboaoon
goboobOoboboboooobooboobobooooooobooboooboooooobooobon
ooboobobooOoooboooooboobooooobooon

gboobgoob oboobobbooboobooboobooobon

- J000D0000O0DOOO0OO0ODOO0O0DODOOO00O00 mapcalcDOOOOOODOOOOOOO
goooboooobobooooobobooooon

oboobooboobooboooooobooog

- J0000O0O0D0OODOOOOODOOOOODn

00000000 DOODOODLOODLOOO0ODbO0ObOoObOobDbOOobbOOnOO

j.gbobobobooboooooboooobobooooooboon
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GRASS Tools: SouthAfrica/grass_mapset

Modules ] Region ‘ E ‘

@ =

[E]close mapset

Module: r.mapcalc

Options I Output l Manual \

B seloEGEa

Output |g_dem_1000

i

Run

] |View DutpL.t| [ Close ]

4. 000000000 O0O000OOOOO0ODOOOOODOOOOOOOOO
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gobogbooieoooboboooboobooooboooooboan

Tip: GRASSMapcalc D00 DODO00DOOO0O00OO0O000OO0O000O0OO0DO0OO000OO0O00O00OO QGIS
gobobooooobooooboooo

12.2.6 In Conclusion

O0bOoOobOOO0OGRASSOOO0OO0OO0OO0O0OO0O0OOO0OO0O0DOOO0ODOO0OO0O0ODbOO00O GRASSOO
0000000 GrRASSOOO OOOOOOODOOODOOOOOOOOOOOODOOODbOOOOO0O0OO
goboobobooboooboooboooboboooboooobooooooboooobobooboboobo oboobooog
oopoooo
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gbooooboooobooboooobobooboobooobooono
 POIDOOOOOOODOOOOODOODOOOOOOOOOOOOD0OO

- J0O0OO0D0OOO0ODLO0ODbO0ODOd

gboooooboooobooboooobobooooooboon
s JO00O0O0O0OODOODOODOODODLOOODOO

« DEMOUODOOOOODOOO CGIAR-CSIDOOOOO0000000O0

131 00000

gboboooooboooobobooooboboooooobon

1311 000000000 D0OO

 JO0ODbODLODODOOOODODLODLODODOOOODOODbODODODODLDODODOOO
gboooboooboooooboo

- JO00D0O00O0OOOODOODOOOODOOODOOOOOODOOODOODOOOOOOODOODO
obobooobooobooobooboooboooboooobooobooooobooobbooooooooooboboon
ooooooog

- JO00D000DOO0OO0ODOOODOOODOODOODOODOOODOOODOOOOOOOODOOOOOOO
odnoooobooooooboooogon
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. gbogboooobooboboabod

- JO00O00O0DOCOODOOODOOOOOOODOOOOOOOOODOOODOOODLOODOOOOOODO
gboooogb2.e000000000D0OO0O0C0ODOOOOOO

s JO0DO0DOO0O0OOODOODODOOODOODODOODbDODOOODOODOO/MbODODODODOODbObOOOn
gbomooooboboooboobooooooon

e JO00DOO0O0OO0COOO0ODOOODOOODOOODDOOODOOOODOOODOOOOOOOOODOODO
gboooobooooboobooooboboooooboooobooboonog

 J0O00oboobuoob oboobuoobobobobboboboobooboobaobg

e J000C00O0O0OCOOODOODODOOOOOOOOOOODODODODOOOOOOOOODOD -0
oo ooboooobobooboobooooboooobooooboobobooboooooan
ooo

1312 000O0OO0OOOO0OO

- JO0000O0ODOODOOOOODOOOOODOOOOOOODOOOOOOODbOOOOODOOn

- JO0000O00ODOOO0OO0ODOODOOOOODOOOOOOODOOOOODbOODOO
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e JO0000O0OC0O0OOCOOOOOOOOOOODODOODOOODODODODOODOODOODOODOn
obooooOobooobooboooboooboobO0ooooooooooboooobooobooooboOobooooaon
oboboobooobooboooooooooooooboboobobobobobOobooooooooooon
oono

- JO00D0O0O0O0OCOO0ODOOODOOOOOOODOOODOOOOOOODOOODOOOOO 2000000
obooooOoboooboboooobooooooboooboobooooboooobobomooooan
gbooooooooobooboboooooobooogooaono

e JO0000O0COCOOOOOOOOOOODODOODODODODOODOODOODOOOOOODOOn
oboooooooooon

- 0OO0O ubobooboobooooboooooon

0000000 CO0O0OOOOOOOODOODOODOODOOOOOOOOOOOOOOOnOOn
ooooooboooooon

1313 000000000000

- JO00OO00O0OOO0OO0OO0OOODOOOODOOOOnOOn
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e JO00O00O0O0ODOOOODOODOOOODOOOOOOODOOOODOODOO

e JO00000DOODOOOOOOODOOOOOODOOODOOODOOODOOODOOODOODOOODOO
oboboooboooboooooooboooboooooooobooooboooobooooobooobobooboon
oboooooboooobooboboog

 J00ODNO0ODOOOO0DDOODboOobooobobooobooooboboboobooboboobooon
goboobooobooo

1314 0000000000

« DEMUOOOOOO0OO0OO0OOODOOOO0 DEMOOOOOOOOOOOODOOOOOOOOOOOOOn

OO0O0ORelief DO0ODD0O0DO0O0O0OODOOOOOOODOOOODOODOOOODODOOO

1315 00000000

- JO00000DOOCODOCOOOOOOOOOOOODOOODOOODOOObOOObOOObOOOOOOnOn

gbogoboboboboooobobobobooooboboboboooobobobooo
ooooo/booboooooobooooboooDo
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13.2 00000000

- JO0OO00OO0ODOOOOODOODOODOODOOO
- JO00O0O0O0OO0OOO0OO0OO0OOODOOOOODOOOOOOODOOOOOOObOOOnOO
 JOD000O0OODOODOODOODODOOOODODOOO

- 0D0oooOoboooobobooooboobooooboboooboOoboooon

- 0D0o0ooobooboooobooboooooboobobooobOobooooobOoboooooD

- booobooboobobooooboooboobobooboOooOoobOobooooboobobooooon
ooooooo

13.2.1 /

- JO00D0O00O0OOO0ODOOODOOOOOOOOOODDOOODOOOODOOODOOObOOOOOOODO
oooooooooboo

13.3 000000

000000 0O0ODLOOO0ODOODbO0ODbO0ObOoDODbOODbOODLDOObLOOD

- JO0000O0CO0OOCOOO0OOOOOODOODOOODOOOODODODODOODOOOOOODOOn
obooooboooobOobobooobobooooobOoooooboOoobn

 J0O0O0D00O0ODOO0ODO0ODOODDLODbOODLOO
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ooooooOo0o 1BoooQQGISOobogooooGISsOooooooooooooooooobooog
gbooooboocciIstooboooobooooboobooboooooboooooobooooboon
gbooooooboooboobooooboboooooboobobooobooboooooboooboooon

European Union
European Regional Development Fund
European Social Fund

gbooooboboob0 EeuvbooobooboooooooDn

141 Lesson: 00000000 QgoQ

gbooooobooboooboobooogoboboooooboooboobobobooDooboooobobO 1o
onoooooooooooobooooooobooooooooooboobooooooDoobOGIsOboOogg
gboooobobooooobooooboboooobooboobOobooooboon

gbobooobooqQaGIstouboooooobobooooooboobooooboooboooooobobooo
gbooooooboooooboboooobooooobooboon

gbooooooboooboobooooboboooooboobooboobooboooooboooooaon

1411 0000000000

O00: O000D0O000o00oo00ooo0oo0oDo0oD00oDOo0oooUDoUDoOoooOooDoOoon
exercise_data\forestry\O OO QOO OOOOAd

oboobooobooobobooboo0oobO0o0obOOo0OEVO-HAMKOOOOD ooooooooooon
gboboooooboooooboboooooboboobooooobon

gbboobooboobooooobOoLbAROOOODOOOOOOODOOOOODOOOOOOOOOOOn
booooboboooooboooobooboooobOobooooobooooboboooboooboon
obooooboobobooboooboobooooboo
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gb: JooooooobobobooooooboobobooooooboboaIsoooooogoo
boboobOoboboooooobobobooooobobobooooooobooboooooobogn
bboobooboobobooooobOoboboooooboobobooooooooboooooboon
obooooOobooobooboboooooooon

142 Lesson: 0000000000 OOO

gboooooboobooooobooooboobooooboboooooboooobooboooooboon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobobobobooboobooboobobobobbooboon

gboboooooboobobooobooboobooacIsoboboooooboboobooooobOoboooboon
GgISOOO0OO0O0OO0oO0ooobOobooooboboooobooboboooooboboooooboOobooon
gobooogoooboooooboboooooboboboooboooooobobooooboboboDo

gbooooboboobo QeIstoboobooooboooobooboooobon

14.2.1 gboobooggon

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboobooboobooboobooooboboooboobooooooboon

goboooobooooboboooobooobobooooooooooboooooobooboboOooobooOoO3e0DPIOO
gboooobobooooobooooboboooobooboooooboooobOoboooboooboon
gbobooooooooooooobooooooooooooboooooooooboooobooob.ooao
oboooooboooobooogd

O000000MO0o00O00bO00o00o00oo0o0oo0ooO0onoOnn exercise_data/forestry
0 rautjarvi_map.tif 00000000000
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14.2.2 Follow Along: 0O 000000000 OOOOOOCOO

1. QGISOOD0ODOOOOOO O DDDDD O CRSODODDODODODODOD CRSO EPSG:3067 - ETRS89
/ TM35FINCE,N) 00 0000000000000 0O0000000O000 cRSOOO

Project Properties — CRS x

Q

Project Coordinate Reference System (CRS)

by

§, General No CRS (or unknown/non-Earth projection)
! Metadata Filter | &
B8 view Settings Recently Used Coordinate Reference Systems
Coordinate Reference System Authority ID
@ CRS ETRS89 / TM35FIN(E,N) EPSG:3067
- KKJ /Finland zone 2 EPSG:2392
#£ Transformations NAD27 / Alaska Albers EPSG'2964
% Default Styles
[= =1
B8 Data Sources . ;
E2| & Relations Predefined Coordinate Reference Systems Hide deprecated CRSs
Variabl Coordinate Reference System Authority ID =
aianies ETRS89 / TM26 EPSG:3038
{@ Macros ETRS89 / TM27 EPSG:3039
- ETRS89 / TM35FIN(E,N) EPSG:3067
=% QaIsServer ETRS89 / TM35FIN(NE) EPSG:3902 =
= L] 2
ﬁ' Temporal ETRS89 / TM35FIN(E,N) =
Properties <
* Units: mekers

# Static (relies on a datum which is plate-fixed) >
* Method: Universal Transverse Mercator v | [%

©Help @apply || Ocancel

2. QGISO OO0 000D map_digitizing.qgs 000000000

QGISODU000DDOD0O00ODDUOO0 000D U000 0ooDoDo00oDoDoo0ooDoooooo
o0:

1. 000 EIj:EEIDDDDDDD...DDDDDDDDDDDDDDDDDD
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Georeferencer - 0o X
File Edit View Settings
i 7 = Ll @ & 0N
B> L35 @ PO DA LD
GCP table (=)
Rotation | 0.0 ° % | Transform: Mot set 6391 EPSG:

2. 000000000 rautjarvi_map.tif00000000000O0O0O0O0O0OO0OCOO:000¢0
ooooooo o

3.okooooooooo
gbooooooobooooobooooboobooooboboooooobo:
.00 00bo0ooocoooooo

2. 0b0o0oobObooooobooboooboocoboobooooon

& crs 000 :
3.000crSOODOOOODODOOO = O00D0000EPSG:2392 - KKJ / Finland zone
2CRSO000000O0O0ODO0ODODOOOOOO 1%0000b0b0Ooo0oooOobDOoDg CRS
goo

4. 000000 000000000000000000000000O00O0O0O0O exercise_data\
forestry\digitizingOD O OO OOOO0D0OO0OODN rautjarvi_georef.tif0 0000

5. |?DIZIIZIDDDI]DDI]I:IDDDD gbooooood

6. JOD0O0OO0OODOOOOODOODOOODOODOOOO
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Transformation Settings X

Transformation Parameters

Transformation type | Linear >

Resampling method | Nearest neighbour -

Target SRS EPSG:2392 - KKJ / Finland zone 2 - || &
Oultput Settings

Output raster afforestry/digitizing/rautjarvi_georef.tif

Compression None >

Save GCP points
Create world file only (linear transforms)
Use 0 for transparency when needed

Set target resolution

Reports

Generake PDF map

Generake PDF report

v| Load in QGIS when done

@ Help Dcancel Qok

7.o0k000000000

gboboboboboboboboboboboboboboboboboboboQaGIsooboo
gboooobdooboooooboooobobooooboooboooobooooboboooboobon
ooo

1. 0000000000000 000000 KKI / Finland zone 2CRSOOO XO YO ODOOO
gbobobooboooboooboooooooobooboobooboboboboobooooboooooooon
gbooooobobooooobobooobooboooboobooboo

2. 00000000000 OobO0o0oobobooooOobobooob0obOoobOOoboonoo

3.00000000000000000000000000X:2557000, Y:67860000 0000 CRS
0 EPSG:2392 - KKJ / Finland zone 2000000 O

Enter Map Coordinates x

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates (mmmm.mm))
which correspond with the selected point on the image. Alternatively, click the button with icon of a
pencil and then click a corresponding point on map canvas of QGIS to Ffill in coordinates of that point.

X /East 2557000
Yf North 6786000
EPSG:2392 - KKJ / Finland zone 2 v ||

v| Automatically hide georeferencer window

# From Map Canvas | | €cCancel @ok
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4.0k000000D000

oboooobooboooooboboooboobooboobooonoa

s.00b00o0o0oooooooooooooboOoOoOobObOOoOooOoOooooo O oooooooon

gboboobooboooboobobooboobooooboooooon

6. JO0OOOooOO0OoooboOooooooobooooboooobooboobOoooboobooboboooboboon
gboooboobooooboobooooboboooooboooon

7.00000003000000000000O0DOOOOO0O00O0O0OOOODOOOOOOO0OOO
obooooooon:

-

File Edit

> L

1 Georeferencer - rautjarvi_map.tif

View Settings Help

%6 @ 608 O (BL - fle-

GCP bk
onfoff id arc arcy dstX dsty d¥ [pixels] d [pixels]
® 0 473.10 | -4352.93 | 2557000.00 | 6785000.00 7.65 4.95
» 1 | 2838.78| -3185.77|2559000.00 | 6787000.00 5.58 -7.35
x 2 | 2849.87 -825.55|2559000.00 |6789000.00 -5.51 .06
™ 3 438.43| -811.03|2557000.00 7.73 8.45
(4] | (1)

_|

ranslation (2. 5659 +06, 6.7922e+06) Scale (0846165, 1.28642) Rotation: 0 Mez | 3876,-5025 |m y

e
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oo0300000000000000O0000O0OO00ODOO00DO0DOO0OOODbO0OOODOOO
ubooooboooobooboooboo GepOODO O dgx(@OODO)04dy(@@OOO)obooooOon
gbooooooboooboobooooboo ioobobooboobboooooboobooobbooboboooobooon
obooooobooooooobooooboboooobUoobooooboooobDobooooDboOoo
gboooood

ggbobobooboboobooboobogbooboobd:
. ooobo0oooobooobo.oooooboo

2. 0000 exercise_data\forestry\digitizing O OO OO0O0OOOOO rautjarvi_map.tif.
points OO0 QOO0

gboooooobooooobooba:
1. 000000000b0000obO0ooboooog

2. 000000000000 00000O0DO0O0ODO0OD0O0O0 rautjarvi_georef.tif0000O0OO
gbooooood

ooboQaGIstooooobooboboooboooooooooooooboooobooobobooboon
ooooooboo0o0oob0obooo0bOo0ooOoDbOn KKI / Finland zone 20000000
00O ETRS89 / TM3SFINCE,N) OOOOODOOO

j.obobbocobooboobooobooboobooboboooooboooobooboooooon

1. exercise_data\forestry OO O OO0 OO rautjarvi_aerial . tif 00000000000
oooon

2. 00000000000000000000:000000050% 000000000000
oooobooog
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14.2.3 In Conclusion

oboboooooboooooboobooqQaGIsuboobooobooboboooooboooooon

14.2.4 What's Next?

gboooobooobooboboooobooooboobooooobooooobooboooog

143 Lesson: 00000000 QoQ

0o0o00oo0ooDoO0ooOooooOo0DoO0oDOooOo0ooDOooOdo0ooDO0ooDooOoo0oDooDOoooooooDooon
JoodbobboO0uooobbDbDOoOOgd Lesson: Creating a New Vector Dataset 0 0 000000000
obooooboOobooOooOOobOo0oOoO0bOOobOOoUoOOobOO0ObOO0oOOobOoOoOoOobDOobooogDoo
gobo0oOfdooOOdOoO0oOO0obO0O0OO0oO0obOOobOoO0oO0dDOdbOOoO0ooOO0obOO0obOoOOooDOobobobooodg

gobogoobooboob boobobooboboobobooboboboobobobooobbooboboo
gboooooooboo

14.3.1 Follow Along: 0O O O0OOO0OO

00000000000 Omap_digitizing.qgs 1000000 QGISOOOOOODOOO

ggboboboboaoboobuoobuoobobboboobooboobooboobobboaoboa
gobgooobobooboobooboobobbobooboobooboobooobobbooboo
gboooo

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
goboooobooooboobooooboooooboboooooooob civPOOObOODODOObOOODOO
gboooobdooboooooboooobobooooboooboooobooooboboooboobon
gbobooooobooooobooooooon

gbooooooocMpOOOOOOOODOOOOOODOODODODOOOOOODODODOO
gbooobooboobooboboooobooon:

l.GIMPOOOOODOOOODOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOO0DO
obooooooooomm

2. 000000DOexercise_data/forestry 00000000 rautjarvi_map.tif 0 OO0O0O O O
0000d00DOobooU0o0ooodDO00oo0ooU0ooOooOooDOoooooUooooOooDOoooOoon
ooooooooooooom
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‘oo ® [rautjarvi_map] (imported)-6.0 (RGB color 8-bit gamma integer, GIMP built-in sRGB, 1 layer) 3507x4960 - GIMP

(\L o] .-
@ e, tl- h ‘ o
@/l i gn A ! "3__‘ e e

o

A

--rl.ullr\d_rmp.iﬂm.a MB)
e

. obobobocoboobooboooobooboboboobobooooobooooboOobooooooon
1. 00000 000D0O00000oooon

2. 0000000000000 000DOODOOO0O00O0OCtrl+000DOO0O0MODODOOO
gboboooooooobobooooooobobooboooooobooboboooooobobon
goog

3. 0000oobo0ooooooooobo0oooo0ooooooooooooooOooDoboOooooOoo
obooooboooboooon

4. 00000000000DO0OO0ODOOOODODDOOODOOODDOODOOODDOOODOOOn
gbooooooboooon

5. 0000Dbo00ooooooooo0ooDoooooooogoooboOoooooo
6. J000DOOO0ODOOOODODOOO0ODODDOOODODOOOOOObOOnO

7. 000000000000000O00O00000DO000OO0
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®

S Sobr S Sowr| Sunmr oo
gy e b ML e e MUl by g

Qo
T 1

AT

4. 0000000O0O00O0O0O0O0DOO0O0DOOO0OOO0O0OOOOOOObOOObOOOO0bOOODbOOODn

gooooo

1. Copy (Ctrl+Cor Edit 1 Copy) the selected pixels.

2. And paste the pixels directly as a new layer (Edit [ Paste as U New Layer). GIMP will display the

pasted pixels as a new layer (Pasted Layer) in the Layers panel.

. gb0bobcobobooooboobooooboobooooboooooooooobOoon

oboooooobooooood:
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[ NN ] *[rautjarvi_map] (imported)-6.0 (RGB color 8-bit gamma integer, GIMP built-in SRGB, 2 layers) 3507x4960 - GIMP

@ e DQ. tl. h’F‘ ,TE{:‘:: [Ra]Fonts [] Hstory g Selection vEJ]
&5/ 2 5.5 S 3

A 2@
]

o
87 Devices - Undo [l]lm-as: ]

|Layers B Channals APm-n-s- =
Made Nomnal v] Y
[Opacity’ 100.0)
Lec /& B
Dmu-nd_n-n.ﬂ
o +
= F % 1sossE]Pasmeu Layer (434.8 MB) Fl m oA v @ 3B x|

5. Finally, select File O Export As..., 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.

gbooooboboooooboooobobooooboboooobooboooobobooobooobon
obooooobooooobOoboooobobooobooboooooobon

14.3.2 TryYourself 00000000000 O0DOOO0O
O0000000000000000000000000000000000000000000000
00000000000 0000000O00

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooooo

« 000O0O0OO0O00DO KKJ / Finland zone2 CRSO 0O O

- J000D00O0O00O0ODOODOUODOODOUODO ODUODOO O GePOODODO O
000 000DOOOODODOOODODOO

e J00000O0O0ODO digitizingD OO O OO rautjavi_green_georef.tif 00000

gboooobooooboboooobobooobobooboooooboo
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14.3.3 Follow Along: 0 OO0 O000OO0O0OOOODOOOO

QGIsbOoooOooooOoooooooooboOobOooOoUooooooobobooOObObOoOOoooooooo
uboooooobooobooooooobOobobOoooboobooboooooooboooboQaIsoOon
gboooooooooooboooobobooooboooooobooooboboobobooboooboon
gbooooboooood

1. Jdd000d00oObO0dd0WwooooooD)d0obbobo00dooo0o0oOoooDo ooOoa
00000000000 0000000000 Lesson: Raster to Vector Conversion 00000000

2. digitizing 0O O OO0 rautjarvi_green_polygon.shp OO O OO OOGO0O
3. 00000000000000000000O000O0O00DOO0DOOO0DOODOOODOOOn

@ v "= 4

¥ gu 2 EE - Mk Bk KRR

396247.0, 6 7R7005.5 311715 - ||i@i|m
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4. 0000000000000000000000000000000000:
1. 0000000000000 00.. 000000
2. 00000 0 B2 raugjarvi_green_polygon 00000 000000000000 O0
3.00000 digitizing O green_centroids.shp OO OO0 OO0 OOOOOOOOO
4 MopnoooooooooooooooooDoOooOoOOO0OO

5. 000000ooo0ooooobooooooOobooooooOobooooDboOoobOoOooobooObOO
goooo

L P Pt I B O W i B e T W W ”—” dad e -_”mlx Ol e ”._|

5. 0000~ rautjarvi_green_polygon 0000 TOCOOOOOOOOOOOO0O0

6. 0000 ODODOOODOODOODOODOO:

L]
[

1. = green_centroids0 OO0O000O0O0OO OOOOOO
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2. 00000000000D0O0
3.000011.e0000000000000

oboooooooooooboooobobooogoboobooooboooobDobooooDboOoo
gbooouobobooooobooooboboooobobooooobooooboboooboooboon
gbooooooooon

14.3.4 Follow Along: 0 OO0 O0O00OO0O0OO

obooooooooboooobooooooooboooobooobooo oobooobo boobooooooobooon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbooooboboooooboooobooboooobooboooooboooooan
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Hémeenrinnaan

1. 000000000000000 digitizingUOOOOOOOODOO
2. forest_stands.shp OO OO ODO0O00O0OD0O0ODOOOOODOOOOODOO

3.0po00oooooooo0ooooboooooboobooooooooooboOoooooDoooooon
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1. 000000 0O0bO000Oob00o gsmubooog
2. 0000000000000 0DOOO0O0O0O011.00mOd0O0O00O
goboooboboobooobooboobooboobooboobooboobon:

1. 00oo0obooboooboboooboo.oooobooo

2K§DWDWDWDDDDDDDDDDDDDD

3. green_centroids [ forest_stands 00000000000
4. 00000 0O 0O :guilabel:’ 00 0000

5. 00000 0000010000

6. 00000 0DO0O0OO0ODODOOO

7. forest_stands 0 0 0O O EI:JI:JI:JI:JII]II]IZI ogooooooon
8. | DOODOODOOOOD

9.(§DDDDDDD goooo

10. 00000000000

Project Snapping Settings

| Advanced Configuration _| I3 Disabled Topological Editing ||¥ Allow Overlap _| »Snapping on Intersection *Self-snapping

Layer Type Tolerance Units Avoid Overlap Min Scale Max Scale
v/ ® green_centroids Vertex 10 pixels
v [l forest_stands Vertex 10 pixels v

Q Filter layers...

obobooobooooooooooboooboooobooooobooooboooboboooooooboooobobooon
gboooooobooooobobooooboooboobooboooooDo

11. 000 O forest_stands O rautjarvi_georef 0 0000000000000 D0OODOOODOODOOOO
000o00oo0oooooooooooooo

gbobooooobooooobobooooobooo
000000 DOOOOODODOOOODOOOOOObOOOn

 JO0000O0O0ODOOOD2000000000000D000D0O0ODOOOODODOOOOOO
goboboobooobgooboobonooo

- JO00D0O0O0O0OOO0ODOOODOOOODOOODOOODOOOODOOODOOODOOOOOOODOOODO
obooooboooooobooboboooboobooooooboon

oooooooooooooobooooobooOoooo/muoooobooooobo0oooooo

000 10000000DO0O0O0O0O0DOOOOODOOd0

« |00D00000DO0DOO0OOODOOOODOODOOO IDOODOODOOOO
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goooooooooooooon
1. 0000 3s70000000000000000
2. forest_stands 0 0 OO O0O0O00O0OO

3. f?DDDDDDDDDDDDDDDDDDDDDDDDD

4. %DDDDDDDDD oooooboooboo

5. 00 3%700000000DOOO00DOOO0ODODOOODOOOOOOODODOOOOOODOOOOO
gbooooooao

LW A

goooo:
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1. 000o0o00o0ooo0ooooooooooooooooo
2. 0000000 MOO0OOOODOOO0OO0 35700
3.okooooooooon

gbooobooooooboobooboboooobooobooobooooobooooooboooooaoon
obooobobooooooooobooboobooboooo boboboobooooooooboobobon
ugod

gbooooboooboobobooooboon:
| - \ e \

gboo2000000000000000380000000000A0 forest_stands 0000 .Avoid
Overlap 000 D0O000D0OO0OO0ODOOOODOODOOOOMODOOOOOOOOODOOOOO
obooooboobooooobooooboobooooboboooooboooobooboooooon
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
ogboooooobooooooo

1. 003570000000000003800000000000D0O0OO

2. 000000000000 00O0DDOOODOOO

3. 0b0bo0oobbooboboooboobobo0oobooooooobooooo3s7Toboooooooobooboon
gboooboobooboobobooooboooood

4. 000000000380000000000

5.ID0 3580000000000

6. OKOOUOOODODOOOOOooOoDODOOooboOooOoOoooooooboo3s70o0booboOogoooon
goooog

gobobooooooobbooooooobbooooooobooooboooooobobooooooboooooooonon

14.3.5 TryYourself OO0 DO0OO0O0OOOOOO
000020000000000000000000000000000000000000CO0OO0
000000000000000000000000000000000000000000

gobobooobooobooobboobboooboobobooobobooobboobbooobobo
gooD 1sooo0g0oooo
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oobooooooooooobOoooOobODOobOoooOOobDO0OobOOooOOoboOoOoOobDOobOooogDoo
000 Lesson: Feature Topology D0 00D 0D0000O0D0OO0OOODOOOOOOOOOOOOOOOODOO
opood

gooooooooobboooooboboooo20000000000000000ODODO0OOODDOOO
gbooooooboooobobooooobooboobooboooobooobooboon

gogboooboooooob:
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14.3.6 Follow Along: OO O OOOOCOODO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
obbooboobOooOooboooboooboooboobooooOooooboooOooooooIYs4oan
gbobooooboobooooobooooboboooooboccsvooooboooooboobooooooboo

1. 000000000 exercise_data\forestry 0O O O0O0O0OO rautjarvi_1994.csvO0 00000
000Do00o00oo0ooU0oooo [pO00000DO0O00oO00oOoooooDoooOoooooOgon
00oo0d0o00ooU0DOoU00oo0oDOooOoU0ODOoUOOo IDODOO0DO0OUOOODOODODOOOOOOOn
Jd000D0D0o00o00oo0oDoooo00ooo0o00ooooDoOoooOoooooooOan
000000 rautjarvi_1994_legend.txt 000000000 OO0OOCOOODOOO

2. 0000000000 O0O00bOoOoOoOooOon:

1. ,uCSVDDDDDDDDDDDDDDDDDDDDDDD 000 00000oooocecsvooono
00O0000..0000000oooo

2. 0000000000O00O0O00b00000:

Data Source Manager — Delimited Text v (]
B Browser File name |/media/TRAVAIL/dev/github/QGIS-Training-Data/exercise_data/forestry/rautjarvi_1994.csv a|| .
"L Vector Layer name rautjarvi 1994 Encoding | UTF-8
s Raster v File Format
A% Mest
:sg Mesh ® CSV (comma separated values)
alaoittCloud Regular expression delimiter
9, Delimited Text -
Custom delimiters
‘% GeoPackage
= Gps v Record and Fields Options
#4 Spatialite Number of header lines to discard 0 = Decimal separator is comma
4 PostgreSQL v/ First record has field names Trim fields
+ MS SQL Server v/ Detect field types. Discard empty fields
m Virtual Layer Custom boolean literals
&2 wusnwmTs True False
‘s WFS/ OGC API - Features
v Geometry Definition
£ wes Y
* XYZ Point coordinates
== Vector Tile ‘Well known text (WKT)
"“ ArcGIS REST Server ®' No geometry (attribute only table)
5 Eeahlete » Layer Settings
Metadata Search Sample Data
D Hab Devl Age BA Vol MainSp MainPerc
1z3]nteger (32 bit) ~ | 13 Integer (32 bit) ~ | =« Text (string) ~ | 123 Integer (32 bit) * | -2 Decimal (double) ~ | 1z3Integer (32 bit) * | 13 Integer (32 bit) ~ | 122 Integer (32 bit) ~
1 |376 4 0 0 0 0 0
2 (334 4 Y1 15 74 54 1 100
3 1336 4 S0 0 0 0 1 0
B Aide v Add | @ Fermer

3. 00 000000000 O0000D Hfile:esyDOOOODOOOODOOOODDOOO

3..csvO0OO00Oo0oOooboooooboobooboboboobooboooooo200bD0obOobOon
gbooooood:

1. forest_stands 0000000000000 OO0OOO
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2. 00000000000DOD0O0OO0

3. 00000000DbOO0ooood ':II'I}j']DDD(jOm)DDDDDDDDDDDD
4, 0000000 4O rautjarvi_1994.csv 000000

5. 00000000 mooogoon

6. J000D0ODO DO IODOOODOO

7.0k02000000000

ooboooooboooobooooobbOoobObooobbooobobooobooooboooobooon

forest_stands 00000000 E=/000000000 QQOOOO0O0O000O0O0O00000000000
gbooboobdoobooboobooooboboooboobooooobooogn

0000000000 rautjarvi_1994_000000000000000000O0O00O00O0O0OO:
1. forest_stands 00O 0000000000 OOOOO
2. 000000D0000D00O0O0

3. 0000000 raugjarvi_19940 00000

4, ¢/ ©ODODDOOO HOpQppDOOODOO0DO00O

5. IiDDDIZIDDD gbooooboooood

Add Vector Join

Join layer rautjarvi_1994 -
Join field 123 1D =
Target field abc I -

v Cache join layer in memaory
Create attribute index or
Dynarmic form

| ] Editable join layer
[ J loined fields

w ¥ Custom field name prefix

H Aide v Ok ‘ & Annuler

.csvboobooobooooooooboooboooooobooobooboooboobooooooboooa
0000000000000 D0O00O0Oforest_stands 0000000000000 0O0DDOOOO
gboooooobooooooa:
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1. forest_stands OO0 O OO0OOOOOODO

2. 0000000DOO0O0ODO0ODOODOOOOO..O00000

3. 00 O ESRI Shapefile D 0 OO OO

4, 000000 forestry0OODOO0O forest_stands_1994.shp 00O 000

5.DEIDI:IDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDD
goboobooog

Save Vector Layer as...

Format ESRI Shapefile -

File name GIS-Training-Data/exercise_data/forestry/forest_stands_1994.shp

Layer name

CRS EP5G:3047 - ETRS89 / UTM zone 35N (N-E) s

]

v Select fields to export and their export options

Name Export name Type Replace with displayed values
v 1D ID String
v/ Hab Hab integer Use Range
v| Devl Devl text
v Age Age integer Use Range
v/ BA BA double
¥ Vol Vol inteaer Use Ranae 4
Select All Deselect All

Use aliases for exported name

Replace all selected raw field values by displayed values

v| Persist layer metadata

» Geometry

» v| Extent (current: layer)
» Layer Options

» Custom Options

i Aide ¥| Add saved file to map v 0Ok © Annuler
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14.3.7 TryYourself 000000000 OO0OO

ooboooooboooooooboooobDOoboooOobOoboboOooDoboooobDobooogoDboo
000 Lesson: Supplementary Exercise 0 D0 0000000000 0O0O0OODOOOOOOOOOOOO
0ob0ddb0b0o0obOU0o0obob0oob00obobUU Area000D00O0OD0DDO0ODOODDOODOO
00o00o00oDdooooooDoooooDooooooooooooooog

000 forest_stands_1994000000000000C0CCOCOCOOOOO00O0O0O0O0O0O00O0O0O0OO0O

ggbgbobobooboobooboobobobobooboobooboobooobobooboab

14.3.8 In Conclusion

uboooooobobooooboboooooobOobooooobOobooaGIsooooooboan
oboooooooooog

14.3.9 What's Next?

gboooobobooooobooooboboooobobooooobooooboobooobooobon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooboooooboobooooobobooobobobooooboo

144 Lesson: OO OO
JO00dddooooooooooooooooobo0oooooooDooDoOoDoooooooooooa
go00oobooooooooooooogoono

goooooooooooobooooooo0ooobo0oooobDbo0ooooOo0oDbDoO0oOooDbD (CcIR)Od
gboooobobooooobooooboboooobobooooobooooboboooooboon
ooog

gboooobooboooooboboooboobooooboobooooobobooobooboOoobobooonog

gbbooboooboooboobooboocrROO0oobOOoooOOoOoOoOoOoOooOOobOOoOoOOoOooOoan
goooog

14.4. Lesson: OO OO0 Qdd 459



QGIS Training Manual

14.4.1 gboboooooooboooobon

goboooobooooboooooooooboooboboooboobooobbOoOodODEMOLIDAROO
ubooobooooobooooboooooboooobooooobooooboobobooo ooboooan
gbooobooboooboobooooboobobooooboooboooobboo20b0000 clROO
(M4134F_21062012 0 M4143E_21062012) 00000000000

1.

3.

QGISOO0000OO0DbOODbOCRSO ODOOOobOOo Db OoOOO0O.. 0 ¢crRSUOO ETRSSY / ETRS-
TM3S5FINOOOOOO

. CIRODO rautjarvi_aerial.tir00000000OODOO0O:

1. 00000000000D0D00O00 exercise_data\forestry\OOOOOOOOOO
2. rautjarvi_aerial .tif 00000000000 OODOOOOO0OO

QGISIOO0OODD digitizing_2012.qgs 00000000

ClROOODO2012000000019940000000000020000000000000000000

1.

00000000000 forest_stands_1994.shp 00O O0O0O0ODO:
1. 00000000000D0D000 exercise_data\forestry\OOOOOOOOOO

2.00000000000 forest_stands_1994.shp 00 OO0O0OOODOODOOO

2. 0boo0oboboboooobobooobooboobooooboOoDa:

1. forest_stands_1994 00000000

2. 00000000

3.{¥DDDDDDDDDDDD
4. 000000 00000000000000
5.000000 0000000

6. 00000 OG5S0 mUIOO0O0O

.0o00booooboooboooboooobo0oobooobooboobboobooooooboooboooon

gboboobooaobooabooadaod

gboboboobooobooobooobooooooobooobooboboboboobooooboooooooon
gooooao

200000000000 0000DOO0OOOODODOOO0OO0..ODOO00DOOODOODOOOOO0OO
goooooomvnooooooobooooooobobooooooboboooooooobooo
gbobooboooooooboooboboooboooboooboobooobboooobooooboooobooon
oboooboobooooobooooooboooog
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooogao

14.4.2

CIROOODODO

uboooobooboooooboooobooboooobOooooooboooobooboooooon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobgooobooboooboobooon

1. 000 52 forest_stands_1994 0000 O

2. 00000000000 exercise_data\forestry\forest_stands_2012.shp 00000

3. 0oooooooooobooooobooooobooOooooooooboOooooDoOoOoooDooboOoO

1.

forest_stands_2012 0000 OO0OOO0O OOO0OOOOOO

(yDDDDDDDDDDDD
000000 00000000000000
000000 0000000

oooobooge.5e mO0O000O
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obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooooog

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogoobooooooooboo

gboooobooboon:
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- JO0000O0O0DOODOOOODOOOODOOOODOOOOMOODbOOODOOOOOOO0OOn
oboooOoboooomclrROooOooooooOooooboooooboooooboooooon
ooooo

e JO00O00OO0O0ODOODOOOODOODOOOOODOOn

0000000 COO0O0OOOOOOOODOODOODOODODOOOOOOOOOOOOOOnOOn
obooobooboooooboooooooboooog

- JO0000OO0ODOODOOOOODODOOOOODOOOOOODOOOODOOOOOOODOn

obooboooboooboobooooboobooobooooooooboobor300000 1:5000
ooooooboooooboobob 400000000000

14.4.3 Try Yourself CIRO O OO OOOOODOOOOO

gboooobooboooboboooboobooooob..0oboboooboboooboobooboooboon
obooooboobooooobooooboobooooboboooooboooobooboooooon
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ooooooooooooOooooooOooobOoOoooboobooo osooDOoUoobobOOoobDOoooooOoOg
g30b00b0ocmoooobooooboboooooboooooobooooboon

gobgoobobooboobooboobobboboon
. 0o0oboooobooboooooboon:

1. 000000 o0ooboooooobobo.obboooog

2. @DDDDDDDDDDDDDDDDDD ooooo
3. iforesz‘_stana’s_ZO]2D|]DI]DI]DDDDEI
1. 0 O :guilabel:’00 "OO00O0O
2. 000001000000
3. 000000000000

4. 0000000 00O0O0OO0O00OOO0O0DbO

L

5. goooboooooo

6.‘&DDDDDDD ooooo

7. 00000000000

Project Snapping Settings

| Advanced Configuration _ I3 Disabled _  Topological Editing | % Follow Advanced Configuration _| > Snapping on Intersection ||t Self-snapping

Layer Type Tolerance Units Avoid Overlap Min Scale Max Scale
V! [] forest_stands_2012 Vertex 10 pixels V]

Q Filter layers..

2. 0000000 forest_stands_2012 000000

3. ¢/ 000D000OD poppoDODOODODOOO

4. 00000OO0ODOO0ODOOOO0OOO0OO0OO0O0OO0O0OO0OO0ObOO0ObOObOObOObOObObDObOOobOObOOn
gooooboooboobooogoboob ooooboboooboooobboooobobooobooo
OO0StandIDOOOOODO 9100000000000O0O

s5.00000O0ob00oboooooobobooooan
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obooocdclrROOOO0OOOO0OO0OO0O0201200000000000000000000000O0O000O0O00OO
gbooogoooooooooboooobobooooboobooooboooobobooogoboo
gboooobobooboobooboooobobooboobooooboboooooboooooboaoon

oboboooooboooooboboooboobooooboobooooobobooooon

14.4.4 Follow Along: OO OO O00OO0OOOOOO

obobooobooboooooboobooooboobobooboooboobooooooboobooooobooobooon:

s J0D000OOPeromys volansUO OO0 00D DO0O0OO0O0O0O000O0DODOO0O0OO0O00ODOOO
00 1s0000b000ooo0oooo0ooooboooooDooOoo

000000000000 OOOOOODOODOODOODOOOOOODOOOOOObOObOOnOOn
ooooooooooooo200obo00ooboooooboooooobooooonoo
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooocoooooon

1. exercise_data\forestry\ D0 O 0000 squirrel.shp 0 stream.shp OO O OO0 O0O0OOOO
gooood

2. DDDDDDDDDDDDDDDD squirrel 00000000

gobooobooooooooboo2boo00oooboooooooooobboooobooooboobobooo
5000000000000 000O0000OO0O0

goboooOoooooooooooobooboooobooOoooooooooooooooooobooooooon

. 000 0o0o00oooboo0ooboooboon

2. 000000« squirel 00000

3.000 15000000000

4. 00000 O exercise_data\forestry\squirrel 15m.shp 00000
5. IiDIZIIZII]I]DDDDDDDDDDDDDDD ooooboo

6. 00 0O0DODOODOOO

7. 0000000000000 000000O0
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Parameters | Log

Buffer

Input layer

" squirrel [EPSG:25835]

[] Selected features only

Distance

RN

115,000000

-

meters

'|EL

Segments

5

End cap style

|Round

Join style

‘Round

Miter limit

2,000000

Dissolve result

Buffered

hing—Dataiexercise_dataiforestry.-‘squirrel_‘l5m.shp a || |

v Open output file after running algoerithm

Buffer

This algorithm computes a buffer
area for all the features in an
input layer, using a fixed or
dynamic distance.

The segments parameter
controls the number of line
segments to use to approximate
a gquarter circle when creating
rounded offsets.

The end cap style parameter
controls how line endings are
handled in the buffer.

The join style parameter specifies
whether round, miter or beveled
joins should be used when
offsetting corners in a line.

The miter limit parameter is only
applicable for miter join styles,
and controls the maximum
distance from the offset curve to
use when creating a mitered join.

0%

| Cancel

‘ B Aide H Advanced -

Run as Batch Process...

‘ v Run H@Eermer

goobooooooooooboooooooOooooOoboUo20b000o0ooObO0oOoDObOOoOoOoDObOOO
gboooboboobooboobooboobooboboobOOoobOOoobOOoooboOoooboOobooOoon
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gboboobooooooooobobooobooboooooboboooboooobooobooooooobooon
gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obobooooobooooobobooooobobobooboOoboooooonoo

gboooobdobooboobooboooobobooboob boboooobOoooooboOoDo:

1.

2.

10.

000 000000bDo0o0ooooooooood
ogoooooooono o '::':'forest_stands_ZOIZDDDDD
ooooo o iDDDD ooooooo

0000 0 B2 squirrel_15m 00000

.00oo0ooboooooboboooobooocoboobooboooooonoo
.0o00oboboooooboboooooobooboooog

. 00000 O exercise_data\forestry\stands_squirrel.shp 0O OO0

iDDDDDDDDDDDDDDDDDDDD ooooooo
oo obooooooao

gboooooboooobobooooooboooboooon

468

0140 Module: 00O OO0



QGIS Training Manual

Join Attributes by Location

Parameters | Log Join attributes by
|oin to features in =| location
= forest_stands_2012 [EPSG:25835] -] 83 X [..)| | |This algorithm takes an input
Selected features only vector layer and creates a new
vector layer that is an extended
Features they (geometric predicate) version of the input one, with
vl intersect overlap additional attributes in its

attribute table.
contain are within
The additional attributes and

equal cross their values are taken from a
second vector layer. A spatial

touch
oue criteria is applied to select the
By comparing to values from the second layer that
7 squirrel_15m [EPSG:25835] . C:' \5% | are aldded to gach featurelfrom
— the first layer in the resulting
Selected features only one.

Fields to add (leave empty to use all fields) [optional]

||:jil fields selected ||:|
Join type

|Ta ke attributes of the first matching feature only (one-to-one) =

Discard records which could not be joined

Joined field prefix [optional]

Joined layer [optional]

b{QGIS—Training—Data)’exercise_data!forestryfstands_squirrel.shp a || |

v Open output file after running algorithm

‘ 0% | Cancel

| & Aide | | Advanced | | Run as Batch Process... « Ok | |®Eermer

0000000000000 000000D00000D000 stands_squirrel.shpOOOOOOO
1. stands_squirrel DO O0O0O0O0O0O0O0O0O0OO

2. 00000000 peime_pr000000000O00OO0OODOOOOODOOOO
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stands_squirrel — Features Total: 74, Filtered: 74, Selected: 0

4 € a VT B &P B EE &
idcalc StandID point_id  point_pr + point_dist =

1 970 2 liito-orava 15

2 70 971 2 liito-orava 15

3 13 914 1 liito orava 15

4 15 916 1 liito orava 15

5 0 901 NULL|NULL NULL

6 1 902 NULL|NULL NULL

7 2 903 NULL|NULL NULL

8 3 904 NULL NULL NULL

9 4 905 NULL|NULL NULL -

~Show All Features _

gboboobooobooobooboooooooboboboboobooboooooooobooooboooboon
O0000DO0O0O000000oO0O0O00000o0DO0O000000D000000 squirrel D00
obobooobooobooobooooobooooboooboooooboooobooobbooooboooobooooboboon
gboooooobooooobobooooboooboobooboooooDo

14.4.5 TryYourself 000 DOD0O000O0O0OOOO
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboooobooooon

- JO00O00O0OO0O0OO200000000000000HO

s J00D000DO0O00D00O0DOOO0DLO0OD0O0O0DO stands_squirrel.shpOOOOOOODODO
goooog

 JO0UO0O0ODO forest_stands_2012_protect.shp [0 00

gbobooobooooobbooobooobooooboooboobooobooooboooooooooooon
gbooooooboo

oboooooooQaGIStoouoboooooaon

470 0140 Module: 00O OO0



QGIS Training Manual

14.4.6 In Conclusion

obboobooooobocROobooooooooboOoobooboooobooooooooboooboooon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
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14.4.7 What's Next?
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gboooobobobo oooobooboooboobooooboboooboobooboooboboooboon

1451 0000000000

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gboboobooooobl1obooboooooooboobooobooooob@mooooobooan
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gboooooboobobooboboooobooooobooo

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obooooboooobooooboooobooobooboob ooobooobooboobooboboooboboooon
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14.5.2 Follow Along: 0 OO0 O000OO0OO0O0OOOOOOODOOOO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
oboobooboooboooboooooooooobooogoooooooobooobooobbooooon
obobooboboobooooooobogeSibobooboOoO+-SO0mooooobooboobobon
ooboooooboooooooboooobobooogobUoobooooboooobDobooooDboOoo
o4000000000000000DO0O00O0DOODOOOO

oboooooboobooooobooooboobobooobooboooooboooobooboooooboon
oood

1. 000000000 digitizing_2012.qgs0 000000 QGISOODOOODO
2. forest_stands_ 2012000 0000000O0O00O0OOO0OO
3.0000000000 forest_inventory.qgs 0O O0O0O0O0OOOOO

gboooggooOobobooobooooooobooooboobooooboooon:

.ooooooooo ¥ppoooooooooo

2. 0000 0000000000O00O000O00O00O0DOO0OO0O0 0000000 OO0O0b0OooO0
forest_stands_2012 0000000

3. 0000/ ooogobsetbon ooonboobn
4. 0000000 0O00OOOO0O0O0OOOO0O00OOoobOOoOOoOooboOoOo0ooobOOboOoOoooonn

5. 00000 00000 forestry\sampling\' 00000 :file: systematic_plots.shp O[O
oooooo

6. 0000000O00O0OOO0O0DOODOOODOODODOOODOOO

7. 00 000000

ub: 00O0ob0oooOobo ooobobooooo ooooooooboboooooooobooobon
gboooboooobooobooboooboooboooobooboobobogo@OUOOODO)YDOODO
gobgooboooboobobboobooboboobooboobo bboboboboobOoLEDOO OO
gbooooboooboooo

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
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472 0140 Module: OO OOOO



QGIS Training Manual

-
1.000000000000000 W GDAL->000000000000 0000000000
ooooooo

2. 00000 O systematic_plots DO DO OO0
3. 000000 4O forest_stands_2012 00000000

4 000000000 OO0 forestry\sampling\ 00000 systematic_plots_clip.shp 000
gooooo

5. 0000o0O0o0o0oooo0oobobo0ooo obooOoooon
6. 00 00DO0ODOO

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboboooooboooobooboooobOobooooobooooboboooooboon
oboooobooooboobooobooooepSOOOOoOooOOoOOoOobOOoOoOoobOoooOobooooan
gpoooo

gboooboobooooboooooooooooooobooooooooobooobo ooboob boooon
uboobooboooboboooooboboobobooooboduooooooooboooooooon
gbooooooooooobooooboboooobooboooboooobDobbooobogDboOoo
gboooobooboon:

1. systematic_plots_clip000D0 O0O0ODO0OO0O O @00 0DO0O0OODO
2. 00000000 EEE0000 000000

3.0000i1id0O0O0O0O0ODO0O0
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4. 0000 0D0O0O00O0DOOOODOOOODODOOOOODODOOOODODODODO100000
5.ok000000000

ooooooboooooboooboooooooooboooooooooooooboboooobDooboooOoo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
oboooboooobooobooobooboboooboboobooboooobobooboobooooboooay/mo
gbooooobooboobooboooobobobooboobooobooboboogoo

o0o00o0oO0id0000ODO0O0o000o0oDob00o0ooDOp_10p_2... ' 000000DODODOOO
00 “systematic_plots_clipO0 0000000000000 OOOO0OO:

1. systematic_plots_clipd O0OOO0OO0 OOOOOOO

2. ¥ noooooooooooo

3.DDDDDDDD ooooo:
1. 0000000000 00000000
2.00000000000000000 Plot_id000O0OCO
3.0000000 0000 (string 0000000

4. 00000000000 concat('P_", @rownum ) 0000000000 OCOOOOOOO
0000 O0O00o0ooooDoOoOoOO0O000000000000000000000 concatO
00 :guilabel:"0 O O (String)'0 0 0 0" @rownum™ 0 :guilabel:' 0000 000000000
ood

4. ok000000000O
5. jbobboobooboooobobooonog

ubbobooobooobobooobobOoobobOoobobOoob0obo0o0000dsystematic_plots_clipl
oboboooboobooooobobooobooboobog Plet_idO000OO0O0OOODOOO
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14.5.3

gooooooooooepSOO0ODODOOO0OO0OO0O0ODOOO0ODOOOOO0ODOOOOOOODODObOOO
bboobooobooobooobooooOoboooooooOoo eGpSOO0O0OOOoO0OOOoOOOOOoOooOoOoOan
oo0b0o0oQaGISOOOOnnboOonoDbDObOnD GPSeXchange Format (GPX)DOOOOOOOOODOOOO
obooooobooobooboobooboooboobooobo GpPSOUObODODbDOUoOoOoOoboboOobooOoo

Follow Along: GPX O OO O OOOOOOOO0OOODOOO

gcrRSOOO0OO0OOOoOoODOOOoOoOoDOO:

1. systematic_plots_clipO0 000000000000 O0OO0CO ODOOOOOOODOOOOO..

Save Vector Layer as... X

Format GPS eXchange Format [GPX] -
File name afexercise_data/forestry/sampling/plots wgs84.gpx
Layer name

CRS Default CRS: EPSG:4326 - WGS 84 v ||

Encoding

P Select Fields to export and their export options
v| Persist layer metadata

P Geometry
3 Extent (current: none)
b Datasource Options

b Layer Options
b Custom Options

@Help v| Add saved file to map | €Cancel @ok

.000GPSO0D0OODODOD [GPX]OODOOODOO
. 000 forestry\sampling\ 00000 plots_wgs84.gpx 000 00000 ODOOOOOO
.CRSOO0 ODOOOO cCcRSOOOOOOO

. EPSG:4326 -WGS 84000 0O0OOODOO

O0: GpPXOOOOOCRSOOOOOODOOOODOOOOOoOoDoQGIsoooooooooon
gboooboooooooboo

.oKkO0o0ooogoooo

.000000000Owaypoints 000000000 O0OO0O0DOOOOODOOOCOM
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goooooboo0o0oooboooooepSOOO0O0oOoOoOOOO0OoOoOooDOOOOOoOoOooDDObOOOg
obooooboobooooobooooboobooooboboooooboooobooboooooon
U0000DbO0DbO0bO0DbO0bO0Ob0On plots_wgs84.gpx 000000 ODOODOODOODODODOOO
Ob0000O0dGPSToolsUODOOOOODOOODOOOOODOODODOODOOODOOGPSODOODOO
gbooooboboooooboooobobooooboboooobooboooobobooobooobon
oo00DoO0o00ooO0o00DO0oo0ooDooQQGISO0DOOOUnD O working gps0O0O0D0ODOOO
gboooopbooobooog

gooQaGISOnOoOoOooooooooo

14.5.4 In Conclusion

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
oooooooooooboooooQaGIsStgoooooooooooooooooooooboboogg
booooboboooooboooobooboooobOobooooobooooboboooboooboon
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14.5.5 What's Next?

gboooobobooooobooooboboooobooboooooboooobobooobooobon
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14.6.1 Follow Along: OO0 O00OD0OOOOO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
gboooooooobobooooooooboobobOoooooobooooboboobOobOooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gboooopoobooog

1. 000000000000 QGISODOOOOO forest_inventory.qgs JO00OOOO0O00OOOOO
obooooobooooobooooo

e forest_stands_ 20120000 500 0000000000000 0O0O0O0O0O
* systematic_plots_clip
* rautjarvi_aerial

2. 000000000000 map_creation.qgs0 000 ddodon

000000000000000 LayoutManager: 100000000000 ODO0O:

1. Open OO ODOODO D@DDDDDDDDDD...DDDDDD

2. 0000000000 00D0000:
1. 000o000ob0oobobooc oooooboobobobobooooo.0ooboobooon
2.00000000 forestmap 00O OO00OOD0OOODO
j.okOooooooboooobooooooboooobobooooo

3. 0b00b0boobobooooobobobob0 Ad00o00b0obooobooboooooDo:

. jooooobobooooooooboobuoobo oooobobobooboooboo booboooo
oo oooooboood

2. 000000 0A40000000000000DO00
3. 00o0o0Dbo0ooobobooooooboooo

4. 00000000 COO0DOOOO0OO0OOOOO0DOOO0OOOObOOOO0ODOOOO0D O 368 dpiOO0O
ooooo

gboooobobooooobooooboboooobooboooooboooobOobooobooobon
gbooooboooooooo

. 00000000 oob0oboboobo oobooo
2. 0000000 10mO000000O0O0Spx0000000000O0O000O00
ggbobboboaoboooboobooobg

1. 000 o0o0obooocoog
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2. 0000000 O0O00O0DOOO0O
3. 0boboocoboobooboooobooond

4. 00000O0O00DOOO0O0O0OOO0O0DOOO0OO0DDOOOOOOOO0ODOOOODODODbOOODOOOn
gboooooboooobooboooobobooooooboo

5. jb0ofooogobooobooooooooooobooboooboooboooboboobboobobooobooboon
gboobooboobooboobooooboboooooboooobobooog

1.EDDDDDDDDDDDDDDDDD

2. 000000000000 0DO00O0O0DO0DOOOOODOOOODOODOOOOODODO

 forest_map (= EoR ==

Composer Edit View Layout Atlas Settings

DRRADEeRGhee NP VPHIR -~ ©-
e ¢ % 9 = 55 &R

HF“”IIIIH|1IUEJHII|”|1|5f|3|||I”||2P?”|”H|2|5?”|”H|3P% Composition | Item properties Atlas generation |

Composition

9l
D)

W Paper and quality
Presets A4 (210%297 mm)

Width 297.00

50
A AF A

Height 210,00

Units mm

A

Ar

Number of pages | 1

100

Orientation Landscape v

Page background Change...

Ak

Export resolution | 300 dpi

Print as raster

| 150|
e bl

L World file on | Mzp 0 | v]

200

@nnn

ng A 16

|x: 304.661 mm ||y: 59,8906 mm ||page: 1 ” 40,6% hd ||libem selected ||:|

y

A

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboboboobooobooobooobooooboobooboboboooboooo oo boobooobooooon
obooooboooboooooooooobOooooboooobooooboooboooboooo bobooobboooboooon
gbooooooboooobooobooboo

14.6.2 Follow Along: 0O 0000000

gboboobooboboboboboobobobobooobobooboboboooboboobobo
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1. exercise_data\forestry\ OO OOOOOOODODODO basicmap.tif0000000
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2. 00000000000000D000 ETRSS9/ETRT-TM35FINCRSOODODOOOODODO

oboooobooooooboooooooboobobobobobobooooooooooooon
gobooooboooooooboooobooobooooobooooooobboooooooboooboboo
gbobooboooooobooobooooooobooobooboobooooboOoobooobooon
gbooooobooooobooooooon

. gbooboboooboo400b00Ss00b00obobooooobobooobDobooooboooboOooD

gboooobooboooobobooooboobooon:

gooboooooboooooobooooboooobobooKODOOOoOoooDoOooooDobOoOoooDooOoog
gbobooobobooooobooooboboooobOobooooOoboooooboon:

1. 000000000000 000b0bDb

2.%SSISCUM"V"“"‘“DDDDDDDDDDDDDDDDDDDDDDDDDDD

3.00000000000D0000DO
4.@DDDDDDDDDDDDDDDDDDD gboooooooo

[ |
5. 00 000000000000 R O0D0000000000 000000 ooo

gboooobobooooobooooboboooobobooooboobooooboboooboooboon
gbooooooooo

14.6.3 TryYourself 000000000 O0OOOO

Module: Creating and Exploring a Basic Map OO0 0 OO OO0 O Module: Classifying Vector Data 0 0 0O O
goo0dooodooOooOOobOOo0ooDOooDOobOoO0ooOooOdooOooobooDooDOOooOooogoon
obooooooooooobooooboobooogoboobooooboooooboobooogoboo
obooooboOobooOooOOobOo0oOoO0bOOobOOoUoOOobOO0ObOO0oOOobOoOoOoOobDOobooogDoo
goboobogoono:
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00 forest_stands_2012 0 0000000000000 OO0OODO0OODOOODOOOOOOOOOOO
goboobobbobooboobooboobuoobooog:

1. forest stands_ 201200000000 OO0 OO00ODOO

2. forest_stands_2012 copy DO OO0 O0O00O0ODO0ODOOOOOOODOODOOOOOOODODOO
gboobooboooobooboooobobooooooboo

gboooOoboooobOoboooobooooobooboooobobooooOoboOoon

. jobooooboooooboooooboooooooooobooobobooboooobOooboboobobooo
gbooobooobooooooboooboooobooboobobooobooboobooboboooaoon
odooooooOoooooooooOoooOodoOoooOoooooooooooooooooooa

| .
DDDE—JDDDP“’V‘CWDDDD@DDDDDDDDDDDDDDDDDDD oooobooooono
ooo
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14.6.4 TryYourself 00000000000 OOOO
1.000000000000000000000000000000000000000000000
00000000000 0000:
- 00000
- 0000000
- 000000000000
- 00000000000

2. Module: Laying out the Maps 0 0 0 0000000000 0OOO0OOOOOOOOOOOODOOO
goboboobooboooboobooboobuoobooboooooooo:

9 trest mp e s

Composer Edit View Llayout Aflas Settings

BEQQRERemkkoee 2,0 OPHNRRR RS/ BB 90688360
[Ele € & o & B ®
LR 2

00 B B B P00 0 00 0 B0 B0 B R PR BB o by
Change item size
=7 Chan [
287000 397100 ICtZarv
3 m
E .-\ ! — | Chan
3 e
]2 K Rautjarvi Forest Area
E \ Inventory 2012 D
= ] 4 g
= 4 L1138 g
E Composition | Item properties | Atias generation
T croparias
2

I +
& lf‘
Nl '§!
=k P :

S,

78500

<
~
e
\o

L2 I = P

2s70m 397100

0 100 200m

,, 0|
[€10]

[ L Tulo)

J: 90 132mm|[page: 1 [s2.3% =] |lntas feature 1of 21]

o e

3.0000ooooooooooobooooobobooo
. Jb0o0o0ooooooooboooo..o
2. JPGformat DO O0O0OODO0O

gboooobooboooooboooobooboooooboan
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14.6.5 Follow Along: 000000000 OCOO0ODOOOOOO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbobooooboobooooobobooooobobobooboboooooono

gboooobooobooboobooooboboooboobooooobooogn
1. 0000000000b0000000bO0b0b0c0obO0oboo0oooobOOoDn
2. 0b00b0Ooboobooo0boboo oo ooobobobooooboo

. gbooooobodMepotbobooboobOobooobOobOoobOOobboobooboboooboaon
oboooooobooooooo

4. 0000000000 O0OODObOOOOO OO Oe.3000000

-+ forest_map copy =] felle s

Composer Edit View Layout Atlas Settings

BRhURoR ek e Rpprpe VPHrRBERESS " BR PRadad

P\lu |H|F|0\|\|H|\holu\lulFlO\l\lHl\Fwolwl\lu\|1\0\0|\|\|\|‘]TZ|0\\\lH\|1\4\O|\|\|\|‘176|q\\luwllwawowllwlwl)zlowolw\lwlewzwuwl\\lw‘l‘zlqwolw\lwlewswowl\\lll‘zlﬂwolwlllulaoo Emm—IEsy

<empty>

Item deleted

Item deleted
| | Ttem deleted
Item deleted
Map added
L Change item size
Rautjarvi Forest Area Change item size

Inventory 2012 Change item size
v Item frame toggled

=

=
e

6787000
]

=
=
E Composition | Item properties | Atlas generation |

e

Map

e

B Main properties

b Extents

> Controlled by atias

6786000

Overview style Change...

Overview blending made | Normal -

Tnvert overview

6786600
T

X Center on overview

B Position and size

P Rotation

w X Frame

Thickness |0.30 =

=-
g
EE
=-
=
CE
EE
E @ b % Badgond ——————————————————— g

‘x: 235.608 mm Hy: 206.307 mm Huaga: 1 ” 82.1% = ”mem selected |D

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
0000000000000 000000000000D forest_stands_201200000000000
booooboboooooboooobooboooobOobooooobooooboboooboooboon
oboboooooboooooboooon

. 000ooo0oobo oobooooo obobooooooooo

2. forest_stands_2012 00000000000 0000000000 OOOOOODOOO
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3. basic_map O forest_stands_ 2012 0000 0000000000000 0OO0OO0O
4. 0000000 0PEENEDD OQOO00000 0000000000000
5.00000 basic_overview OO OO

6. 000000OO0O0ODODODOO

7. 000000000000000DOO0DOO0OOOOODOOOODOODOOO DODOOOOOObOODbO
gbooobooboooobooooooboooog

§. 0D O0OO0ODOOOOOOO0DO :guilabel:> O OOO0DOO0ODO ™0 basic_overviewO OO OOOO
oboooboooboooooboo

gbooooboboooooboooobobooooboobooooobooooboboooboooboon
boooobooboooooboooobobooooboboooooboooobooboooooboon

1. 0000000000000 00000000000 systematic_plots_cliplforest_stands_2012
copy 00O Basic_map O OO OO OO

2. 0000000000 O0O00bOO0OOobOOobObocOobOOobooOoon
3. 0boboboobooboobooobooonDo
4. 000000000 O0O0DbOOOObOOn

5. 0000b0ooboo0oo0ooboobo oobooobooboooboobOooboobo oobooboo
goo

gboooobobooooobooooboboooobobooooobooooboboooooboon
oboooooobooooooo

goboooboooboooboobooboobobobobooboobooboobooobonboo
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Inventory 2012

6787000
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‘Detail map inventory zone:

B7BEE00
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B7BEE00

ERL6

i =

287200 257200 257400 287500
0 100 200 m
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gbooooooboooooboobobobobobOo200000000000b0ObDObDOoDODOn
gobgooobobooboobooboobobbobooboobooboobooobobbooboo
gbooooboooooboo

obobooooobooooobooooon

1.AﬂDMMDDDDDDDDDDD
2.0000000000000000000000000
3.0000000000sSve0000 00000000

4, SVGOOOD O SVGOODODO 0000000000000000

5. 0000000000 000000000000O0OMep100000000000
6. 000000000000000000D0O00000O000O00000

gboooooobobooooobobooo[@ooboljooobooboooooboobooooooobon
oboobooooooon

146. Lesson: 00000000000 OOOOOO 485



QGIS Training Manual

14.6.6

Follow Along: 0 OO0 O00OO0OOCOOODO

goobooooooooooboooooooOooooOooo1bo0oooobo0oooobDbooooDoboOoOg
ubooooboobooooobooooboobooooboooboooooboooobooboooboooboon

gbooooboooobooog

T
P’t
%

I

| e

goboooboooboobooooobooooobobobooobobooobboOoob1boo0bbo0ooobooboooon
gboooobdobooooobooooboboooboobooooobooboa

l.QGISObooooooooobo b ooboon o

2. 000000000000 0D0ObOODOO

S Oooooooooooon
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"

¥ Vector grid @

Grid extent
forest_stands_2012 -

Align extents and resolution to selected raster layer

Update extents from layer

| Update extents from canvas

X Min | 397024, 141 ¥ Min | 6735465.69525
X Max  398082.8327472 Y Max &737173.796
Parameters

¥ 600,0000000000
Lock 1:1 ratio

4k Ak

¥ | 300.0000000000

® OCutput grid as polygons

Output grid as lines

Output shapefile

cse_data/forestry /sampling/atlas_coverage.shp

X 2Add result to canvas

[ 0% ] oK Close

3. 000 atlas_coverage.shp OO OO OO OOO

4. 000000 atlas_coverage U0 O0O0O0DOO00O0OO0O0OO0OO0ODOOOOOOODO

goboobooboooboobooboobobbobbooboobooboobooobobboboo
gbooooboooobooooon
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|Thare is a plugin update available || Coordinate: ”

395986,6786631

14.6.7

Follow Along: 0O O O0OO0OO0COO0O0O

gboooobobooooobooooboobooog

. 0o0ooooooooobooo

2. 0000000000 O0oobooooon

3. 0b00b0obocobooboooooooDbn
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Compasition Item properties Atas generation

Atlzs generation
X Gererate an atlas
w Configuration
Coverage layer atlas_coverage -

® Hidden coverage layer
Filter with

w Output
Qutput filename expression

| 'fieldmap| || $feature I

Single file export when possible

Sortby | ID - | E]

00000000000 atlas_coverage DO OO OOO00OO00OO0O0DOODOOOODOOOOOOO
oboooboobooboooooobooboooooooooo 1ocoocoooocboooooooooon
obooooooboboooooboboooobooboooobooboooDo

goboooooobooooooboooooboooooboooooboboooobooooooboooobobooOooon
obooooobooboooooboooobooboooobobooooobobooobooboooooon
gbooooboooboobooboooobooobooboboooooboooooDoboooo

1. 000000000 Map )OO OCODOOO
2. 00000O0O00bObOOobOOooOobooona
3.0poooooooooboobooooooboooo

4. 0000000000010 0000000000000000000 10%000000000
oo %iooooooooon
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Compaosition [tem properties Atlas generation |
[t=m properties
Map

P Main properties

B Extents

w X Controlled by atlas

L

® Margin around feature = 10%:

Fixed scale

b % Show grid

B Overview

P Position and size

B Rotation

3 Frame E

gboboooooboooooboboooboobobooobooboooooboboooobobn

1. 000 DDDDDDDDDDDDDDDDD gboboooooooooboob ooboooo
gboooooboobooooboboooboobooog

2. 0boboobobobooobobooboOoboboboobO boob0 bOobOoboboooboOoboboooon

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gboooobooboooogooboo

14.6.8 Follow Along: 0 OO0 O0000O0OOCOOO
00000000000000000000000000000000000 00000000000
000000000000000000000000000000000000000

1. 00000000o0oon

2. atlas_coverage 00O 000ODOOOOODOO
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3. 0000000000000 0DOO00O0DO0O0OODO

4. 0000000000O0000O0

5. Jb0bb0oooboooobobooog
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VAN T
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oyt

gboooobobooooobooooboboooobooboooooboooobobooobooobooon

uboooobooboooooboooobooboooobOooooooboooobooboooooon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobobobobooboobooboobobbobobooboobooboobo

1. atlas_coverage O OO0 OODOODOO ODOODODOO

2. 0000000000

3.DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

4. ZoneOOOODOO OO (integer) DO DO OOOODOOOOODO
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5000000 $rownumO000000000D0OCOOODO
6. Remarks OO OO0 OO0OO (string) OO0 O 255000000000000
7.0 00000 'No remarks.' D000 0O0OOOO0OOODOODOOOOODOOOOOODOO

gbboobooobooboboobboobooboooboobooboobooboooooooooboobooOoon
ob00o00bDO0000Oatlas_coverage 0 000000000000 O0DO0O0ODOOODOOODOOODOOOO
U0 Remarks U0 0D O00D0ODOOO0OO0ODOODOOODOODOOOODOODOOOOODODOODOODOO:

s Zone?2: plot 1900000P_130 p_ 140000000000
s Zone6: O OOD0OODOOODOODODODO

e Zome7:p 9400000000000

obooooobooooobooooooon

obobo0b0ob0obooooooooooooOoDbOoDb0bO0ObUODO atlas_coverageD O OO ODOOO
gbooooooboooooboboooobooon

1. 0000000 ooooog
2.0000...00000D00D000D00DOOO

3. 000000000 1200000

4. 0000000000DO0ODOOOOODOObObOODO

5. 0b0boooooboooooooboobOobo boboobOobooboobOoooobOoboon
ooo

6. 000000 O00OODOO0DOOU0ODLOODOODOODO ZoreOODODOOOODOODO
7.o0k000000000

. JddddoooOoooooooooooooboobooooood: [% "Zone" %1 00000
00000000 [% "Zone" %] O atlas_coverage 00000000000 ZoneOOOOOQOOO
doodooooooooooooo

0. JboboboobOOoboooobobooobooboooooboOoooon

10 000000000000 0ODO0O00O0O0 Remarks: OO ODDOO0ODOODOOODOODOOODOOO
gobooobooobooboooobooobooboooooooboo2b00b00000000000
oboooooooooon
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goog

14.6.9 Follow Along: OO OO0 OO

goboboobobobooboboob pPODFOO0ODODOOODOOOODOODOODOD O OO
ugbpPOFOO0O0OOOOO..O0C0O0C0O0CODOODOOOOOOOODO...ODO0O0O0OOCOOODOSVGO

gboooobooboooooboooobooboooooboon

gobobobooboobooboobooboobo pbFOOD0OOODOODOODOOO

. 00000 obo0oboooboooooan

2. 00000O0O00b0obobobOOobobOoOobO0o bobobOooboo0oobobooboboboo 100
POFO0OOO0OO0OO0OD0ODO0ODOODODOO0ODLOODODOO0ObOO0ObObOOoO0bOoO0bLbOOoOoDo

gbooooobooooo
3.0b00o0b0ophFOODOOOOO..O000DO00O0

4. PDF 00O 0O0O0O inventory_2012_maps.pdf 0O 0O O
map_creation\ DO OO0 0000000

exercise_data\forestry\sampling\
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5. 000000000oOo0o0oo0oobo0ooooDoboOoO PDFOOOOOOOODO

6. JO0OO00OOO0O0oOOoOobOOoOobooOooooboooboooooooboooboboooooooooobobooon
oobooooobooooobooomoooooooooboooobbooooooboooobboooDoOoon

g T
C==ro

fieldmap_4.jpg

fieldmap_3,jpg fieldmap_6.jpg fieldmap_7.jpg

=]
7. 0000000 0 DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gboboooboooooooboobooboobooobooboooboooboooboobooobooaoon
oboooooboooooo

0000000000000 000000000000 forestry_atlas.gpt 000 exercise_data
000000000000 00o0o0do0o00 000000000 oooooDoOooooo
0000000000000 D00oDoooOoooooo0ooonoooDnooo

. boubOobOboboboooobooooon

14.6.10 In Conclusion

uboooobooboooooboooobooboooobOooooooboooobooboooooon
obobooooboooooboooboobooooooooboooooobooobooooobooobobooooboooono
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooooao

14.6.11 What's Next?

O00000000OLIDAROOOOO0OO DEMOODOOOO0OO00DOOO00ODO0OO00ODO0OOO
gbooooboooooboo
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14.7 Lesson: 0 000000000 OOO

gboooobobooooobooooboboooobooboooooboooobobooobooobon
oboboooboooboooobooooboooooboooooboooooOooboOoooooboooOooobooon
gbobooooooboo

gbooooboboobo ooobooboboooooboboooboobooooboon

14.71 Follow Along: 0O OO0 OOOO
00000000000000000000000000000000000000000000000
000000O0D0O00oo

gogbgobobooboobuoobuoobobbobooboooboobooboooobobooboa
oo0oDoOoOooQQGISo0oooouonD .esvODOOOOODODOOODODODOO

Ub0ooboooboooboooboobOoQaGISO0O00000 forest_inventory.qgsOOOOOOOO
gboboooooobono

gooQGIsSoooooooooooooooboooooobooooon
1. 00000000000 csvooooooooob.boboooog

2. exercise_data/forestry/results/ 0 00 systematic_inventory_results.csvO OO0 Q000
goooooooog

. obobobocobooobooboooocobooboooooboobooonog

4. 0000000000DO0DX0OyYyOOoooboOoo

5.o0k000000000

6. 000000 ODO0O0O0OOCRSOODN ETRS89/ETRS-TM35FINUD DO DOUODOO
7. 00000000 000000 OO0O0O0O0O00DOOOOODO0ODOAO0

0000000000000 dd00dO0ddOdad exercise_data/forestry/results/ 00000
0000000000 legend_2012_inventorydata.txt 00O 0O0OO0O0OODOOOO

0000000 systematic_inventory_results0 00000000 .csvOOOOOOQOoooooag
0o0DO00o0OO0oOoO0oOO0oO0OO00bOO0o0bO0oD0bOO0ObOo0oOo0oOo0obOOo0bOoooOOooDoOoooa
oono

1. systematic_inventory_results U000 0O0OO0O0OOOOONO
2. exercise_data/forestry/results/ 0000000000 O0O0O
3.0000000 sample_plots_results.shpOOOOOOOOO0OO

4. 0000000000DOOO0OO OOOO0DOO0O0OO0
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5. 00000000 systematic_inventory_results 0000000000

14.7.2 Follow Along: 0 OO0 O000O0OOOOOO

gobooboodooloboooboobooobooobooboboooboobboooobooboooon
ooboooooboooobooooobbOooooooboboooobooooOobooooboooobooon
sample_plots_results U0 O 0O000O0000O0O0O0OO0OODOO0OOOOOOODOO0OODOOOODO

0000 oo0oooooooooooDoooooooDooooooooooooo:
1.000 000000000000 DoO00oooooon
2. 00000 000 sample_plots_results 000000

3. 0b0000cobO0obooocoboobooboOoveldOnOODnOO

4. ok00000000DO
gboooood 135.2 m3/hall0Od

gbobooooono 27450/ha000000O0O0O0

i = . L
.'ﬂ Basics statistics .'ﬂ Basics statistics (3]
Input Vector Layer Input Vector Layer
sample_plots_results v

sample_plots_results

Use only selected features Use only selected features

Target field Target field
Vol v iStems iv
Statistics output Statistics output
Parameter Value = l Parameter Value =

Mean 135.153153153 j Mean 2744.65765766 j
StdDev 69.966941769 StdDev 2775.63980935
Sum 15002.0 Sum 304657.0

Min 15.0 Min

167.0
Max 333.0 @ Max 11400.0 @

Press Ctrl+C to copy results to the dlipboard
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14.7.3 Follow Along: 0000000 OOO0ODOO

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooooobooobooobooobooobooobooboobooboobooboooobooobooon

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gbooooboboobooooboooobobooog

. 0000000000 oocobooboooboooooobooon

2. 00000000000 O forest_stands_2012 0000000000000 ODOOO

3. sample_plots_results 0 OOO0O00O00O00 OO0O0OO0O0O0ODOO0O0OOC0OOOOOOOOO
4. 000000000 O0OOOODOODbOO

S5.0bbooboooobobooobooboboo

6. 000 forest_stands_2012_results.shp [0 00 exercise_data/forestry/results 00000
ooooooao

7. 000 0000O0OO0oO0oOobO..coboboooboobooboooobOobooboooboOooboooon
obooooooooon

.ok OouoouooooOo
S>. tbobobobooboooobooooboboooobobooooboOobooonog
10. 0000000DO0O0O0 O0OO0O0bOO0oboO

Jorest_stands_2012_results 1 OO0 000 O000000D0000O00000000OO0OOOOO NULL
booooboboooooboooobooboooobOobooooobooooboboooboooboon
gboboooooboooooboobooooboobooooooboon
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gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbboobooobooboooooooboobD sxgd myoooooobooboobooooooao
boooobooboooooboooobobooooboboooooboooobooboooooboon
U000 m3hal0OO0O00ODOOO0OOODOOOOODOODOOOOODODOOODOOD

gbooooboboooooboooobobooooboobooooobooooboboooboooboon
gbooooao

. 0boboooooobooobooooooo
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2. 00000000 O0DOOoDbOoo

JbareaJ 0 000O0OD0OOO0ODOODOOODOOOO

4. 0000000 0ODOO0OD0DO0ODO (realbOOODOOOO

5.00020000000

6. 0 000000 Sarea / 10000 0 0000000 O0DOO0ODOO0O haOODODODOO

7.0kK00000000O
gobooodooOd0ooO0ooOOdbOoO0oOoO0DOOobOoOO0oOOoDOdOOobOO0oDODOoboooDOobDOoboobooog

1. 00000000 s_vol O s_stemO O OO0

2. 00000000000OO0DObObOODObDOoOb

3. 000000000000000O "area™ * "MEANVol" 0 "area" * "MEANStems" OO OO OO

4. 00000D0O00O0CODOODOOOO

5. 000bOooooog

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
obooooboobooboobooboooobobooooan

1. forest_stands_2012_results 0000 000000 000000000000 OOO0OOODOOO
2. 0000 0000DOO0OoOoOoOoOoooooOooon

3. 00000 O forest_stands_2012_results 0000000

4. 0000000000 O aread0OOCOOO

5. 00000000 0D00boooon

6.oKOOOODOoooQd
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7' Basics statistics

Input Vector Layer
forest_stands_2012 _results
X Use only selected features

Target field

dred

Statistics output

Parameter

Value

Mean
StdDev
Sum
Min
Maw

Press Cirl4+C to copy results to the dipboard

[ 0%

0.971161764706
0.688308297253
66.039

0.181 E
3. 75

obboooooobboobobooobodes.04 haUDDOOODOOOOOODOOO 7 halOOODOOOO
googoooooo

UboooOo0obOOobooooboOon0n 8988 m3/hal0 O OODOO 179594 stems UOOOOOOOO
oooo

gobgooobobooboobooboobobbobooboobooboobooobobbooboo

ooo

* 184.9 m3/ha [0

e 2719 stems/hall

QGISOOOOONO forest_inventory.qgs 0O OOOOO
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14.7.4 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooao

14.7.5 What's Next?

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gboooobooboobobooooboboooboobooooobooogn

148 Lesson: 0 0000000000 DEM
JgooooooooogooogooboggbooogoOog oo Do L og o
gooooooooooooooooooooooooooooooooDooooooo g

LAStools 0O O0OO0OO0O0O0OOOOO0OOOOOO0O0O0DEMUOOOOOOOOODOOOOODOOOOOOO
gboooooooooogobooogoon

0000000000 LASwwolsDOO0O000D0OODOOOO0ODDOOOOO0ODODOOOO0 DEMOO
gboooo

14.8.1 Follow Along: LAStools 0 00000000
LIDAROOODOO QGISO00000000000DODONONDNONDDd LASteols 000000000
0o0oo0oooon

gbobooobooobooobooobobEMObDOOOOODOOOODOOO0OOOOOOOOOOOOon
gobooO0o0oooooOo0oooboo0o0ooobooobobO0ooobooboc bo0000D00O00oOLAStools
gbooooboboooboboooooboooog

« QGISOOOO0O0ODOOOODOOOODOD

e JIIUI0O0OO0O0OO0OOODOODOOOO C:/Program Files/QGISValmiera/apps/qgis/python/
plugins/processing/ 00000000000 OOOOO0OOOOOOOOOOOOOOO

00 lidar 0000000000000 OCO0ODDOOO0ODODOOQGIS22000 24000000
oboooooboooooo
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RS Q=S EOR =55
{\..)'| ;% apps » qgis ¢ python » plugins » processing - | 3 | | Search proc... 2 |
Organize * = Open Include in library - Share with + Bumn = =« [ @
Mame . Date modified Type Size i
J admintools 6/5/2014 3:20 PM File folder
J 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 X
| exampleprovider 6/5/2014 2:20 PM File folder I
J gdal 6/5/2014 3:20 PM File folder
J grass 6/5/2014 3:20 PM File folder
J gui 6/5/2014 3:20 PM File folder
J 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
J oth 6/5/2014 3:20 PM File folder
J outputs 6/5/2014 3:20 PM File folder
| parameters 6/5/2014 3:20 PM File folder
§r 6/5/2014 3:20 PM File folder

lidar Date modified: 6/5/2014 3:20 PM
File folder

e exercise_data\forestry\lidar\ OO O OO DOOOOOQGIS_2_2_toolbox.zipOOOOOOO

obooooobobOblidar 0000000000 DOO0OO0OOODOOOOOOODOOO

00 QGISUODDOO0ODODOUOO0DLDOUODDOOUOLOOOODOD boooOboOooDbDOoOoDO
goooon

OO0OLASteols D0 DOO0O0DOO0O0DOO0O0D0O0O0DOO0ODOOOOO0OO0OOOO lasteolsO 00000 OO O
00000 lastools.zipOOOOOODODOOOOOO0O0O000O0DODOD C:\lastools\ODODOOOOO
file:lastools 0000000000 0DOOOODOOOOODOOOODO

O0: lastoolsUDOODOODOO LICENSE.txt DU D OD0DOOOOOOOOLAStoolsDOOOOOOO
gboooobobooooobooooboboooobooboooooboooobobooobooobon
Ubo0o0oobO00ooo0O0obOo0o0oobobno LASteolsOOO0OO0OO0OOOOOOO

gbobooobooboooobooooboooboooobooooooboooobooobooboooobooooon
gbboooooboobooboobooboobooboooboobboobbooooooooobooooon

e QGISOO0OU00OUODDODDODbOOOUOOOO
« J000ODO0O CRSO ETRS89 / ETRS-TM3SFINO OO ODODODOODO
s J00O0O0O0ODO forest_lidar.qgs 00O OOOOOO

QGISO LAStools D OO OODOODO
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- JO00O00OO0OO0OO0OO0ODOODOOODOOODOOn

- JO00000DOOOO0OO0O0OOOO0ODOOO0DODOODOO00 LiDARODOOOOOOOOOOOOOOOd0

Activate D 0 OO 0OOOOO

LAStools 0000 O0DO0O C:\lastools\OODODO LAStools 0000000000000 OOODO

Jﬂ Processing options @

Search...

Setting Walue
" General
iﬂ Models
= Providers
- 3@ GDAL/OGR
-y GRASS commands
- & GeoServer/PostGIS tools
- & Modeler-only tools
ﬁ Orfeo Teclbox (Image analysis)
- ﬂ QGIS geoalgorithms
'@' R scripts
- &8 SAGA
" TauDEM {hydrologic analysis)
- ¥, Tools for LIDAR data
¥, Activate ®

----- k Fusion folder

3 LAStools folder C:\lastools

- |E Scripts

O W

14.8.2 Follow Along: LAStools 0 DEM O 0O O

O0000 SAGADDODOD0ODOOO0DOOO0DOO Lesson: Spatial Statisties U0 OO0 O0O000 OD00OO0OOO
0000000000 000000D000 LASteolsJO0000D0ODOOOOO00OOOOODODOODOOOO
oooo

s JO0O00OO0O0DO0ODOODOODOODODLO
- JO00OO00O00ODOOOODOODOOOODOOOODOODOOOOOODOODOO

00000000 ODOOOOO0ODOObOOODDbOODbOnOO
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Processing Toolbox

Search...

- Recently used algorithms

E GDAL/OGR. [32 geoalgorithms]

- % GRASS commands [157 geoalgorithms]

- = GeoServerPostGIS tools [8 geoalgorithms]

iﬂ Models [12 geoalgorithms]

? Orfeo Toolbox (Image analysis) [76 geoalgorithms]
QGIS geoalgorithms [67 geoalgorithms]

% SAGA [243 geoalgorithms]
Scripts [11 geoalgorithms]

R Tools for LIDAR data [55 geoalgorithms]

- G- G- - -- -

Advanced interface
Simplified interface
II

- 0000000000 DOO00O0O0O0O0OD0O00000O LASteolsOODOOOOOOOOODOOOO
oboooboobooooobobooom

s lasview OO OOO0O00ODOOOOOOOODDOOOOOOODODOOOOOOODDOOOOO

e 00O LAS/LAZO O OO O exercise_data\forestry\lidar\ OO0 Orautjarvi_lidar.laz OO
O0oooooooo

1"" laswview

Parameters Log Help |

verbose
Mo

input LAS/LAZ file
C:\qais_forestry\exercise_datalforestryidarrautjarvi_lidar.laz

[ - ]

]

Run Close

Cancel

...

- lasclip

- lascolor

- lasduplicate
- |asgrid

- lasground
- |lasheight
- lasindex

- laginfo

- lasmerage
- lasnoise

- lasoverage
- lasoverlap
- lasprecision
- lasquery

- lassort

- lassplit

- lasthin

- lastile

- lasvalidate
- lasview

- laszip

- shp2las

- txt2las

| A kmnle Dlimelimee

00 O0O000O0ODOOO

obo0o0b0o0 LASD LAZOOOD ODO0DOO0000D00b0o0 LibAROODOOOOOO0ODOO0OOO
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5 just a little LAS and LAZ viewer f=ie =

pan

gbooooboooooobooooobooobooobbooboo0ooooobO0oobobo0ob0O0n LiDARDO
gboooobobooboobobooooboooooao

O0: LAStcols DD OOODOODODODOODOOO0OOO0O0OC:\lastools\bin\OOOOOODOO O
Ubo00000READNED O OOODOOO0OOO0OOO0OO00C0O000

- JO0000O0OO0O0ODOOOOODOODOO

LAStools0 DEMUODOUOUO 200000000000000 10000000000 0000ODOOO
uboOooboobooooDbDEMOOOOODOOO

s JO0D0O0O0O0OOOODOODbOOO
- 0D0..0000000D00 lasground 000000000

000000000 lasground D0 0OOD0OOO0O0OO0OO0O0OOODOOOOO
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g lasground

Parameters Log Help

verbose

Mo

input LASLAZ file

-
horizontal feet
MNa

vertical feet

Mo

C:\gois_forestryexerdse_data'\forestryVidaryrautjarvi_lidar.laz

-
-
airborne LIDAR
fes
terrain type
wilderness

-
preprocessing

default

[ 0% ]
Run Close
gooooooooooa

e JO0OO0OO0O0DO rautjarvi_lidar.lazOOOOOOOOOOODOOO rautjarvi_lidar_1.las [

Obo0o0oopbooboOoO0Olasview DOOOOODOOOOODO
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| just a little LAS and LAZ viewer = e

pan

goboooboooooboooboooooboooooooooobooobooooboOoooobob g o
ooooooooooooooo0o0o00oowoooooooooDbDbDbO0kbd:aDOOODOOOOO
gbooboooOoboobooboobOooboobOuobo0oboobo0oO0oOobO0 lasview_README. txt
oboooooooooobOoooooobOobOobLbARDODOOOOOOOOOOO0OO OO0Ooo0ooon
gboooobooobooboobooooboboobooboobooooobooooooboooo

- DOO0O0OOODOODOO
0000000000000 O las2dem00 00000

e las2dem D0 00000000000 O0DOODOOODOOO
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i =)

J'""I las2dem @

Parameters Log Help

verbose

Mo -
input LAS/LAZ file

C:\gais_forestry\exerdse_data'forestry\idarrautjarvi_lidar_1.las E

filter (by return, dassification, flags)

_— -

step size [ pixel size

1.000000 = E]
Attribute
elevation -
Product
actual values -
Qutput raster file

C:fqais_forestryfexerdse_datafforestry/results frautjarvi_dem. tif

¥ Open output file after running algorithm

[ 0% ]

Run Close Cancel

U0 DEMUOO O0O00O000000bO O0boooobooboooooboooon

O0: lasground U las2dem U0 000000000000 DO0ODOO0DOOOODOOOODOODOO
unilicense 0 0 0000000000 D0O0O0OO0O0ODOOOOODOOOOODOOOOO

14.8.3 Follow Along: OO OO0 OO0OO0OOOO

ooo0bDboOoO0oO0ODEMOOOOO0OOOOO0ODOODOOOO
oooooa:
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0000 ODOODODOOOOOODOOn

e JOOODO O0OOexercise_data\forestry\lidar\ 0000 hillshade.tif0000O0OOOO
oooo

- JO00O0O0OCOODOO0ODOOOODOODOOOOODOODbOOOn

[l a1

7' Hillshade ==

Elevation layer rautjarvi_dem -
Cutput layer 2stry/lidar frautjarvi_hillshade. tif E]
Output format GeoTIFF -
Z factor 1

X Add result to project

Tlumination
Azimuth (horizontal angle) 300.00 :
Vertical angle 40.00 :

000000 O0O0O0DOOO0O ETRS89 / ETRS-TM3S5FINDO CRSOUOOOOOODOO

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gboooooobooooboboooboobooboooooboon
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14.8.4 In Conclusion

LIDAROOOO0OO0O0O0O0 DEMOOOOOO0OO0O0O0O0O0OO0O0OO0O0O0O000O0O000000b00004d
U0000000LDAROOOOO0 DEMOOSRTMO9m O OO DEMOOODOOOOO0OO0OOOOOO
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooobooooooboo

14.8.5 What's Next?

gboooobdooooooboooobooboooobooooooboooobooboooboooboaon
gboooobooboooobobooboobooboooonog
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149 Lesson: 00000000000

goooooooooaeIsSooooooooooooooooooooobooobooooooooboobooOoo
uboooobooboooooboooobooboooobOooooooboooobooboooooon
oooo

GglIsoooooooooDODODDODODDODODODODODOOODOODODOOODOODODDDDDDODOODODDODOO
gboooobooboobOoboooobooooboOobooooobobooooobooog

ggbogboboboobobooboaoboobooboobobboboaobooboooboon

14.9.1 Follow Along: OO OO OO0O0OO0O
000000000000 0000QQGISODONDOONOODDOON forest_inventory.qgs0 OO0 00O
oboooooobooobooooboo

* forest_stands_2012_results.

e basic_map.

e rautjarvi_aerial.

e lakesOOOOOOOOOODODOOOexercise_data\forestry\UUOOOOOOOOOOOOOM

00000000000 0000000000000 forest_stands_2012_resultsO0000 0000
b obOooobooboooooboNxLLO0000oboboboboboooooooboobobooon
NULLOOOODO -990b0onoouooobooooobooboboobobooobooboooooooon
gboooooooooon

forest_stands_2012_results 000 OO0OODO
- JO0D00O0OO0O0UODOODODOOOODO
 NULLODOODOOODOODOOOODOO
- 000000 D0O0ODLUO0ODbO0UDbUODbDDbDODbD MEANVOlDOODOODOO -9990000000O
e J0D000D0ODOODOODOODOD

gboooobobooboobobooooboooooaon

obooooooooboooog
0000 O0OO0O0DOOOOODO..O

e exercise_data\forestry\results\ OO OO0 O forest_stands_2012_results.gml OO0 O
ooo

e OKUOOODOOOOODO
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/1 Layer Properties - forest_stands_2012_results | Style
W Layer rendering
Layer transparency ¥ =
Layer blending mode Hard light ¥ Feature blending mode Mormal -
o Graduated -
Column MEANp_vol E..
Symbol . Change... Classes | 7 :
Color ramp - [source] - Invert Mode | Matural Breaks (Jenks) -
Symbol | Value | Label
-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
Classify Add dass Delete Delete al Advanced ~
Load Style ... Save As Default Restore Default Style Save Style 7
0K Cancel Apply Help

gbooooboooood

512
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24 QGIS 2.2.0-Valmiera - lidar

Project Edit View Layer

EEBRERORR

Lol e =]
» % o d »

4

Settings Plugins Vector Raster Datasbase MMQGIS Processing  Help

Fo®pLARPORA

&)

Mo data
0-15
15-25
25-50
50 - 100
100 - 150
150 - 300
! lakes

hillshade

V2

d
4

¥

E| x [ forest_stands 2012 results

|There is & plugin update available ||E”

397138,6787216

14.9.2

gboooooon:

TryYourself 00000000000 0OOOO

14.9. Lesson: OO0 OOO0OQOOO
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/. Layer Properties - forest_stands_2012_results | Style

W Layer rendering

Layer transparency ¥ 0
Layer blending mode Hard light ¥ Feature blending mode Mormal -
o Graduated -

Column MEANp_vol MER ™

Symbol . Change... Classes | 7 :

Color ramp - [source] - Invert Mode | Matural Breaks (Jenks) -

Symbol | Value | Label |
-999.0000 - 0.0000  No data
0.0000 - 15.0000 0-15

IER ciagrams 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

rf Metadata

Classify Add dass Delete Delete al Advanced ~

Load Style ... Save As Default Restore Default Style Save Style 7

0K Cancel Apply Help

000 000ooooDOobob0d 0 Hard light D0O0OO00OO0O000O0DOOOOOO0O0ODODOOOO
gboooobobooooobooooboboooobooboooooboooobobooobooobon
oboo0o0ooboobooooOobOobooobO0ob0o0oboOobOon UserGuideOOOOOOOODO

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gboooooao

14.9.3 TryYourself 000000000000 OOODOOOODOOOO

J00dd00OO0ODOO000bOO0000DDbOO0O0000DODODO000d00DoDDODO0000Dn forest_map.gpt O
exercise_data\forestry\results\ O OO OOODODOOO0OOOOOO DO OOOOOOOOOO.. O
O0000000o0oooooOooon
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Create unigue print compaoser title
(title generated if left empty)

results

w New from template
' Specific - | Add |
[3r::ise_damfFurest’yfresultsanrest_map.q|:|t] | |

Open template directory | user || default

Shaw ||E1ﬂmte||ﬂmue||ﬂame||[ﬂuse

booooooboooooboobooooobooboobooboooooobooobon

goobOooooboooooooooooboooobbooooon
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RAUTJARVI FOREST
- INVENTORY RESULTS 2012 -

G737000

6786500

Stand Results

G7B5000

Stand Volume {m3/ha)

B rio data
[ 10-15
[ 15-25
I 25-50
B s0- 100
B 100 - 150
150 - 300

6735500

= 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

gboooobooQQaGIstoooobooooboon
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14.9.4 In Conclusion

oboooooobooooobooooooobooooQaGIStOouooooooooboooboobooboon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbooboobooooboobooooboboooboooboooon
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(1 1500 Module: PostgreSQLO O OO OO0
OO

gbooooboo- boobooo ciISooboobooooboooooooobooobooooobooo
oooorRDBMSOOO0O0OO0O0OO0OO0OO0OOOOOOOOOODOOOOOOOOOO0OO0O00O00O0O0
PostgreSQLO O OO OODOOOOOOODOOORDBMSOOOOOOOOOODOOO

151 Lesson: D OO 00 QdQdOnO
PostgreSQLO OO OO0O0OO0OO0OOUOOOOODOODOODODOOOODODOODOODOODbDODOODO
goooooopbooooogoooooguoooooggooD oo o oo oo obo oo

gbooooboob ooooboboooboobooooboon

1511 00000000 0ODO0OO0O

gobobooooooooboooooobobobi1obobooooooooooooboDoDbDobDOoboboo
ugb-ooobooo

gboobOooooboooobBMSOOOOO0OO0OOO0O0OOODOOO0OO0OOOOOOO0OOOOODOOOOOOO
gbobooooobooooobooooboboooobooboooboo -boboboo

15.1.2 0000

gboooobooboooooboboooboobobobooboobooooboboomooooboOoobooon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooobooogoobobooooboobooooboooobobooogoboo
gbooogob -ooobooo

-

id | name | age
e e
1| Tim | 20
2 | Horst | 88

(2 rows)

SQLOOO0O0O0OoOobooooobD oo ooobooooobooo
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15.1.3 0/00000

oboooobooooboobooooboboooobooboooobobO 1ooooobobooooaon
gobobooooooooboooooobooboboboobooboooooobDobobobooboooro
ugboloooobobooobooboobooboboooobooooboboooooboobooobooon
gboooobooooboob -oboboooo

g

| Tim |
| Horst |

goooog

(I Horst |

1514 0000

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooo

[2 | Horst | 88 <-- one record

1515 0000

goboooooOobooooobOoboobOOobobooo*-gobobooboogogs
0oo000o0oOd0oo0oooOo0oO0DOooOo0ooDooDOoo0ooooDooooooon
e String-000000000O0O0OO0OOOODOO
e Integer-d 00O
*Real -0 00O0O0OOO0O
*Date-00000D00O0O0ODOODOOOOODODOOOO
* Boolean -0 OO O/O000000DOOO

gbobooobooobooobooooobooobooobooboobooooOoobOooboOoobooboooon
gooooOoooD nal' D OODOCOODO:

insert into person (age) values (40);

select * from person;

520 0 150 Module: PostgreSQLO OO0 0000000
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oo:
(id | name | age
e e
1 | Tim | 20
2 | Horst | 88
4 | | 40 <-- null for name
(3 rows)

&

oboobobobooboobooobod postgreSQLUDOODODOODOOODOOOO

1516 OO0 O0OO0OOOODOOO

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gboooooobooooooa

Try Yourself

gboooboobooobooboboooobooooboobooooobooooobOobn

RN

gbooooboboooooboboooobooboboooboobooooboboooobon:

House Number
Street Name
Suburb Name
City Name
Postcode

Country

.

gbobooobooboboooboboooboooboboooboooobooobbooooooooboOooonosSQL
obooooboobooooboooogn:

~

house_number
street_name
suburb

city
postcode
country
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ooogo

gboboboobobobobobobobooobgoboboboooobobooboobobobooba
goboboboobooboobooboobobbobooboobooboobooo

1517 0OO000OO0ODO0O

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gobooooobooooooobobooooobooogoooo

15.1.8 00O
oboooboooooooobobo 1obobooobooooboo/Mbooboooboooooooobooobooooaon
gboboooooboooogoobooogon

gbooouobobooooobooooboboooobobooooobooooboboooboooboon
obooooooooboooooobooooooobooobooooooooboooobooooboooooboooon oo
oboooo

gboooobooboooooobooboo

gbooooooooon:

Table "public.people"
Column | Type [ Modifiers

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
et e et e T T Fomm
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duester | 4 Avenue du Roix, Geneva | 072 121 122

(2 rows)
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gbboobobooooooooboooobooboooooooOoooobOooobOOoobOoooOoobooobooon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
oooo

15.1.9 Try Yourself

Ubob00o0Do0booooobob0O0oobDoboboboOonDg people0DOO0OOOOOODOOO

gbooooboobooooobo b booboooboooo

RN

people 00000000000 ODOOOODOOOODOOOOODODOOOODOOOODOOOOO
Ub00b00bOobob00address000000O00O0O0OOOOOCOOOOODOODOODOODOOOODOOO
gbooogooboobooobooboooobobooooboobo1obob0obobooooobobobooobon
oboooooboooooooboooobobooogoboobooooboooobDobooooDboOoo
gboobooboobooooobooooboboobooboobooooboobo:

id | name | house_no | street_name | city | phone_no
—— +o—mm - o - Fomm - R e e L e
1 | Tim Sutton | 3 | Buirski Plein | Swellendam | 071 123 123
2 | Horst Duester | 4 | Avenue du Roix | Geneva | 072 121 122

gogbgobobooboobuoobuoobobbobooboooboobooboooobobooboa
gbooooboooood

15.1.10 OO

goboboobooooboobbooboboooboboooboooboooboboobboobob -0boo
ooo

oboooooboobooooobooooboobobooobooboooooboooobooboooooboon
gbooogoooooooboobooooobobooooboobooooboooobobbooooDboOoo
gboooobooboobooboobooooboboobooboooobooboog:

(create index person_name_idx on people (name); }

goboooboobooog:
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Table "public.people"
Column | Type | Modifiers
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)

L

15111 00000

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
goooog

gbooooibboobooooboboooobooooooboooooboobo100o000:

id | name | address | phone_no
e e et e T T Fommm
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

15112 000000000 0DOO00OO0O0O0DOOOd

ooboooooooooooboooobobooooboobooooboooobDobooogooboo
gboooobOoO0O0OERDODOOOOOOODOOOOOOODOOOOODOOOOOOObOOOOObOOnOn
Uboo00ooboOoboOoooonDon peopled 00O O0O0ODOOODOO:

~

select * from people;

id | name [ address | phone_no
B T e Fmmmmmm -
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

(2 rows)

gboooooboo2000b00booboobooooooboooobobooooobobooboooboOoon
gbooog:
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~

select * from streets;

1 | Plein Street
(1 row)

L

ooo:

~

select * from people;

id | name | house_no | street_id | phone_no
e T Fommm - Fomm - Fomm -
1 | Horst Duster | 4 | 1 | 072 121 122

(1 row)

L J

O00MMDOO0O streets.id O people.streets_id0 0000 2000000000000000

ob20000000000 EROOOODOOOODODODOOOOODO

People > Streets

EROOOOO0OO0O0ODOO0O0O0OOO0OO0OOO0O0OO0DOOO0OO0O0OO0O0O0O01000b0000b00004d
gbooooboboooboboooooboooog

Try Yourself

OO0 people D0 DOO0O0OOOO0OOOOOODOODOODOODOO -000000000EROODODOO
gobooboboobooobooboobobboobooo

oo

people 00D DO0ODOOOOODOODOOO:

id | name | house_no | street_id | phone_no
S TP o ——— - B T o -
1 | Horst Duster | 4 | 1 | 072 121 122
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street_id 0000000000 Ostreess 000000000000 0DO0O0O0OO0O0OOODOOOODOO
gbooooboooon

0000000000000 DO0D00DO0D000000000A0 first_name O last name 0000000
ood:

id | first_name | last_name | house_no | street_id | phone_no
—— - +-—— +o——— - +o—— - o -

1 | Horst | Duster | 4 | 1 | 072 121 122

0000000000000 00000000@O0O00000 people00000O0O00OO0OODOOO
ooo:

id | first_name | last_name | house_no | street_id | town_id | country_id

gobob ERODOOCOOOOOOOO0O:

Streets

People > Towns

Countries
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15113 00000000000
0000000000000000000000000000000000000000000000O0
00000000000000000000000 16000 9999000000000000000

goooobo0ooOoobOoooDO100b00ooO0o0ooO0o0oOo0o0oDOoOoobOOoDbD dOoOobObOOonoDnoOg
ooo

gboooobmoboooobooobooooboooobooooboboooboooboooboboobooboobooboobooooOoo
goog

EROOOOO0OO0OO0O0OO0OO0O0OO0O0O0OOOO0OO0O0OO0OOO0OO0OO0O00O0000b00000

U000 people 0D O000O0O0ODO0OOOOOODOODOODODDstreetd0 streetsJ1000000O0OOOO
gboooood:

Table "public.people"
Column | Type | Modifiers
integer | not null default
| nextval('people_id_seq'::regclass)
name character varying(50) |
integer | not null
|
|

house_no

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)

15114 00000000

oboboooboooooooooooboboooboooobooobobobooobooooooobooOooooon
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
gbooooboooooooboooobooboooooaon

goboboooboooooobooooooboooboboboboi1oboboooboooooooDoDbOobUoboo
gbooooooboooooboboooobooooobooboon

e JoeOO R200 00O
e Anne 0 R20000

gbooooboooboooooboooobobooboobobobooobooboooobobooonog

15.1. Lesson: D OO0 OO0QOQgd 527



QGIS Training Manual

15.1.15 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon

15.1.16 What's Next?

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooooooobooboooooboobo

15.2 Lesson: OO0 OO0 ooOong

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboooooooo

goboabobobod-oboobobooboaoboooobooboboobobooboboobabo

15.2.1 PostgreSQLO 0 00O OO

O0: 000000000000 00DO0D00000 PostgreSQLOODOODOODOOODOODOOODONO
https://www.postgresql.org/download/ 0 0 000000000000 OOOODOOODODOOODOOONO Ubuntu
oQGIsUdiooooooooooooogo

Ubuntu O :

tsudo apt install postgresql-9.1

obooooboobooooboooogn:

~

[sudo] password for qgis:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
postgresgl-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 postgresgl-client-9.1 postgresql-client-common postgresql-common
0® upgraded, 4 newly installed, 0 to remove and 5 not upgraded.
Need to get 5,012kB of archives.

(booooooo)
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(oooooooog)
After this operation, 19.0MB of additional disk space will be used.
Do you want to continue [Y/n]?

YO EnterU0O0O00O0O0O0O0D0O0O0DOO0DOO0ODOODOOODOOODOOODOO

15.2.2 00O

PostgreSQLO OO OOODO ODOOOO ODOOOODOOOOODOO

1523 000O0O0O0OO0OODOOOO

Ubuntu O :

ob0bo0obooOOoob0ooOooboboOooboObopostgresl O 000O0O0OOOOODOOOOOOOOO
gbooog:

tsudo su - postgres

obobooooobooooobobooobOobooboobO sudoOOOOOOOOODOOOOOO)O

O00Opostgres IO ODOOO bashOOODDOOODOOODOOODOOODOOOOOOODOOOOOOO wnixO
gbooooboboooobobooobooboboobogpostgresd 00O ODOOOOOOODOOO
obooog:

[createuser -d -E -i -1 -P -r -s qgis

gbooouobobooooobooooboboooobobooooobooooboboooboooboon
ooo

gbooooobooooboobooogoo?

-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

O00D0OO000D00OOpostgres 0000 bashOOOODOOOODOOOODO:

(exit
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15.24 00000000 O0OO

(psql -1

gobooobooboooog:

postgres | postgres | UTF8
template® | postgres | UTF8
templatel | postgres | UTF8

(3 rows)

| Encoding | Collation |

__________ B T e

Fommm - fommm e +
| en_ZA.utf8 | en_ZA.utf8 |
| en_ZA.utf8 | en_ZA.utf8 |
| en_ZA.utf8 | en_ZA.utf8 |

eQuUUbuoboobbon

1525 000000000

createdb D00 0000000000000 O0DOO0O0OCODOOOOOOO0bbashOODOOOOODOOOO

gooboob:

Lcreatedb address -0 qgis

gbobooooobooooobooboooooboooooboooboon:

[psql -1

gbooobooboooood:

Name | Owner | Encoding | Collation Ctype | Access privileges
—————————— e et et
address | qgis | UTF8 | en_ZA.utf8 | en_ZA.utf8 |

postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |

template® | 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)

eUbOoooboobooobog
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1526 000000000000 OOOOODO

oboboooobooooooobooooboobooboooon:

[psql address

psql D0 OOOOO0O0DODOOO0ODDOO:

(\q

gogboooooooob:

v

sqDOooooooooooon:

[\help

gbooooboooooobooog @):

{\help create table

Psqlcheatsheet DO O OOOODOOO

15.27 SQLOOOOOOOODOO

gbooooobooooboooboooD!'0b00b00 EROODDO0OODO00OD00Oaddress0 000000
gobooobgoon:

tpsql address

streets U 0OO0O0O0OO00O0O00O00O0O00O0O0:

[create table streets (id serial not null primary key, name varchar(50));

serial 0 varchar 0 0000 000 serial 00 O0000O0O00O0O00O0 idO0O0OO0OO0OOODOOO
00 PostgreSQL OO DO OO0O0O0ODOO0O0O0O0ODOOODOO varchar(50) O PostgreSQLO OO 50000
gobgoobooboobooboo

uboog;0o0o00boobo0oboobobobobobobo SsQubooooooooooooooon
OO0 Enter 000000 psqDO000OOOOO0ODO0O:

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
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streets.id0 0000000 streets_pkey U0 O 0OO00O0OOOOOOOOOOOOO

O:; 000000 Enter 000000 address-#000000000000O00O0O0OPGOOOOOO
gobooboobbooboobooboobo ,o0booboon

gbooooboooooooboooooboon:

(\d streets

gogbooogooogoooono:

Table "public.streets"
Column | Type | Modifiers
________ e
id | integer | not null default
| | nextval('streets_id_seq'::regclass)
name | character varying(50) |
Indexes:
"streets_pkey" PRIMARY KEY, btree (id)

obooooboobooooboooogn:

[select * from streets;

gbooooobooobooooon:

(® rows)

uboooobooocoooooon

Try Yourself

Ubob0oooboOobooood e pecpled D000 0OO0OOOOOODOOOO:

gboooogboboobobobooooboboboboobobobooo Ibboobooooobo
gboooo

RN

000 people 0000000 SQLODDOOO:
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~

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 );

Ub0O0000b000N\d people0000O0O0O0OO0ODOOOOO:

-

Table "public.people"

Column | Type | Modifiers

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)

gboboooooono fkeyOOODOOOOODOO

15.28 SQLOOOOOODOO

U0000DooooooDboooooboogn peopled streets 000000 OODOOODOOODOOOO
gboooobobobocobdbdsteessD000000OO0OO0OOODOOOOOOOOOOOOOOOO

People > Streets

oboooooo20000000004:

- J0O0OO0D0O0OO0DbO0ODbO0ODd

- DOO0O0O0OO0ODOODOOOOOD0

gogbogbobobbooboobooboobooboon:

alter table people
add constraint people_streets_fk foreign key (street_id) references streets(id);

people 00O OO street_id0 00000 streets 0000000000 idOODOOOOOOODOO
gobooooobooo
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gbooooboobooooboboooobobooon:

-

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

gbobooobooooooobooooboobooboooboon:

Table "public.people"
Column | Type | Modifiers

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_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

15.29 SQLOOO0O0OODOOODOO

Ub000oo0bD0o0obD0o0o0oooooog peoplel 00000000 named OO O0OODOOOOOO
gbooog:

create index people_name_idx on people(name);

\d people

gooo:

Table "public.people"
Column | Type | Modifiers

id | integer | not null default nextval
| | ('people_id_seq'::regclass)

name | character varying(50) |
@CDO0OD0D0o0oon)
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(ooooooooo)

house_no | integer | not null

street_id | integer | not null

phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

"people_name_idx" btree (name) <-- new index added!
Foreign-key constraints:

"people_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

L

15.210 SQLOCOOOOOOOOO

gboooobobooobodobdropd0onoonooOoonO:

[drop table streets;

booooboooooboobooooobobooobooboooooobon

o

gbOooOobDROPOOOOODOOOOODOOOpeopled 0000 stree,s1OO0O0OO0O0OOOOOOOO
U0000D000D0000O0 streess 00D O000O0OO00O0O0DOOOO0D0OO0ODOOODDO *streets* I O
O00D0O0 people0000DO0OD0OO0OO0OOOOO

CASCADE00O0D0OOO0ODCOOOOstreers 10O O0O0DOO0OO0ODOOODOOOOODOOOODOOODODOOO
streets 000000000 people 0000000000000 O0DO0OO0OOOODO0OO0OODOODOO

people 0000000 drop table OO0 00000000 OOOO0OOOOOOOO:

{drop table people;

Ub: 000000000 000D00 peopled 00000000 O0OOODOODOOOOOOOOODOO
oboooooboooon

15.2.11 pgAdmin 000000

0000000000000 00O0ODO0DO0ODOO0DbO0O psqlOO0OD0OOOOSQLOODOODODbDOO
0000000000000 0D0000000000000pgAdminIIODOD0DO00OOOOO0O GUIOO
000000000000 create,drop,alter 000D OO0O0OD0OODOO

UhmntuOO0OOO0O0O0O0O0O0O0OOOOO:
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[sudo apt install pgadmin3

peAdmin I 0O O0O00000O0O000DO0OOO0DOOO

15.2.12 In Conclusion

goboooboboobooboobooboobobboobooboo

15.2.13 What's Next?

gbObDBMSOOOOOOOOODOOOOOOOOOOOOOOO

153 Lesson: 00000 oooonOond

gbooboobobooooobooooboboooboobooooboobooooboon

gbooooboobobo oboooboboooooboooobOobooboooobooooono

15.3.1 insert O

o00D0O000boOo0o00o00O0o00D0O0 SQLO INSERTOODODOOOO00DOOO000DDOO:

(insert into streets (name) values ('High street');

goboooobooooo

- 000000 streets000MOOOO0OO00O00O0 DO DODOO0ODOOO0OOO0O0O00O0O00O00OO nameO O
ooobo oo

evaluesOOODOODOOOOODOODOOOOODOOOODOO

- JO00OO00OO0ODOOOODOODOOODOOn

- id0000D0O0O0O00ODO0ODOO0O0OOO0ODOO0DbOOO0OOODOO0OOOOOODOO0ObOOOOObOObOOnOn
googo

- idO00OD0O0O0OO0OO0O0DOOO0OOODOOOOO0OOObOOOOOOO0ObOOOOObOOOOODbOOn

gobogon0 INSERT @ 100000000000

gbooooboboooooboboooboobooooboboooobobooog:

(select * from streets;
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o0:

-

select * from streets;
id | name
e

1 | High street
(1 row)

Try Yourself

INSERTUODOODOO0O0DO0O0 street s ooooaoooanoooooon

oo

gboogsQLoooboobooboobooobooboobooboooooooboobooboboooboboooooon
goo:

[insert into streets (name) values ('Low Road');

1532 00000000 OOOOODOOOOOO

15.3.3 Try Yourself

Ubo00o0oDo0ooooboobOobn people0OO0OOODOODOOODOO:

Name: Joe Smith
House Number: 55
Street: Main Street
Phone: 072 882 33 21

ob: OOobobooobooboboboobooobooobooboooobobobooooboooobooono

gbbodbo0OOstreetsd000000O0OO00D0OO00DOO0OO0ODOOOOOOOODOOODOODOOOOOO
gbooooboooooboobooooooo
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gboooooobooooooo

- JO00O00O00OD0OO0DOOODOODbOOOOO

- JO000O00ODODOOODOODOLOOODODOOOO idO0OODODOODODOODbDOOOO

20000000000/ 0b00000000O00DOO0OOODOOOOODOOOOODOOOOODOO0OO
gboboooooboooooboboooboobooooboboooooboboooooon

gbooboobooooboobooooboboooboooboooon

g

oooSQLOoooooogn:

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');

Uboo0ouobodOOselectd 0000000000 DOOO0OO0ODOODOOODOOMNMain RoadOOOOOO
id0 200000000000000

gboooooboboooobob 2000000000000000DO0ODLD0ODO Main RoadOOODOO
000000000000 0D0O000D0O0 street_id00 20000000000000000O

ob0b00o0obo0oo0obo0o0obo0ob0bO00obbo0b00O00b0O0 Main Roadd 20000 *3*0 id 000
gobgooooboobooon

1534 000000

gobobboboobooboobooboobobooobboobboobooboooDg:

select name from streets;

L

-

select * from streets;

~

select * from streets where name='Main Road';

gboooobdobooooobobooooboobooooboobooooobobooobooboon
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1535 000000

gboooooobooooobooooboobooooboboooooobo:

[update streets set name='New Main Road' where name='Main Road';

Ob0000Ouwdate O OO0DOODOOODOODOOODOODO -WwHEREODOOODOODODOOOODODOOOO

gboooobooooog

ggbgbobobboobooaobodobuoobooboobooboobooboobod:

[update streets set name='New Main Road' where id=2;

000 UPDATE 100000000O0O0O0OO

UO0: WHEREOOUODOODODODODODODOODOODOOMain Road D Main road D000 OOOO

o

153.6 OOOOOO

gboooobobooobOOobo0OO0OObD0OODRELETEDODOOOOODOO0OOn:

tdelete from people where name = 'Joe Smith';

ggbgooboobooobooboobod:

,

address=# select * from people;

id | name | house_no | street_id | phone_no
————t— Fom - Fmm - fom -

(® rows)

15.3.7 Try Yourself

gboooobobooooobobooobobooboobooboooooboon:

name | house_no | street_id | phone_no
————————————————— B T T
Joe Bloggs | 3 | 2 | 072 887 23 45
Jane Smith | 55 | 3 | 072 837 33 35

(Cooooooo)
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(CoDo0o0ooooo)
Roger Jones | 33 | 1 | 072 832 31 38
Sally Norman | 83 | 1 | 072 932 31 32

15.3.8 In Conclusion
0000000000000 0000000000000000000000000000000000

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooooooo

15.3.9 What's Next?

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
goooog

15.4 Lesson: [ []

SELECT ... 0000000000 0O00OO00O00DO0O0O00O00O00b00O0bOOoO0OoOobOO0bOoOoOn
gbooooogao

gobooboboo boboboobooboobooboobobbonboo

Ob: O000O000O00000O000000b000b000000000 peopled0O0O0O0O0O0O0OO0O
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbooooboooood

,

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 Jones',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');
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1541 00000000

gboboooooboooooboobooooobobooobooboon:

[select name, house_no from people order by house_no;

oo:

[ name | house_no
______________ e
Joe Bloggs [ 3
Roger Jones | 33
Jane Smith | 55
Sally Norman | 83

(4 rows)

L

oboboooboobooooobooboooooon:

[select name, house_no from people order by name, house_no;

o0:

name | house_no

______________ O

Jane Smith | 55
Joe Bloggs | 3
Roger Jones | 33
Sally Norman | 83

(4 rows)

L

1542 0000000

gobooboboooboobooboobobbobbooboobooboobooobobboboo
goobooolrioo200000000000 0

U000 house_no 0 500000000000 0O0O0ODOOOCOOODOOOOO:

~

select name, house_no from people where house_no < 50;

name | house_no
,,,,,,,,,,,,, e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

U000 wWHEREO O UODOOOOOOOOOOODOODO ORDER BYU O UOOOOOUOOoooooooad
gboooobodn:
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~

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)

gobgooboboboobboobooboobd:

select name, house_no from people where name like '%s%';

name | house_no
_____________ e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

Ub000 LIKEQOOOO0OO0 sgboooooooobooboboooooooooooobooboon
gbo0oooboO0obooob0Oobon sally NermanOOOOOD0OO0O0O0OOO0OOOO

gboboabobooobooboobooboboob ILIkegdogoooooobaoboobabaooa
ggod:

select name, house_no from people where name ilike '%r%';
name | house_no
______________ e __
Roger Jones | 33
Sally Norman | 83
(2 rows)

O00D000O0r0DROOCOOODOOO people000000 O000O0O0DODODOOO

15.4.3 0O

DOoO0Oo0ooobooooooboobooboooooooboboooooooboboboooobo 200
gboooobooboooobobooooboobooon:

select people.name, house_no, streets.name
from people,streets

where people.street_id=streets.id;

Ob0: D000O0000O00000020000000000000 peopled streets 000000000
obooooobooooooob2000b00oboboOoooobooooboboooboDoboobogDbOoo
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000000000000 0000000Opeopled streets 0000000000000 OO0ODOOOO
boboooboobooooobooooooboboooboOobooon

gbooooboooooobooog:

name | house_no | name
______________ +__________+_____________
Joe Bloggs 3 | Low Street
Sally Norman 83 | High street

I

Roger Jones | 33 | High street
I
| 55 | Main Road

Jane Smith

(4 rows)

L

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooooboooboooboobooooboboobooboobooooobooooon

1544 000

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obooooboooooooboboooboobooooboboboooboOobooooon

goboooooboobooboobood:

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;

ggbgbobobooboobooboooboobooooboobooboobooboob:

select people.name, house_no, streets.name
from people,streets
where people.street_id=streets.id;

oo:

name | house_no | name
______________ e
Roger Jones | 33 | High street
Sally Norman | 83 | High street
Jane Smith | 55 | Main Road
Joe Bloggs [ 3 | Low Street
(4 rows)

.

Uboooobobooo0Oobo0o0oob0obOoondg street_idd00 1000000000000O:
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~

select people.name
from people, (
select *
from streets
where id=1

) as streets_subset

where people.street_id = streets_subset.id;

Ooo:

Roger Jones
Sally Norman

(2 rows)

L

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooboobooobooboooobobooooboooboooon

1545 000000

oboooobobooobool1goboooobobooooobooooboboooooboooooaon

U0000O000O000O0DDOpecpled 000000 people 000000 0OOOOOOODOOODOOO
ggod:

select count(*) from people;

gbooooboboooooboooobooboooooa:

select count(name), street_id
from people
group by street_id;

o0:

count | street_id

(Cooooooo)
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(ooooooooo)

1] 3
1| 2
(3 rows)

OO0: ORDER BYUO DO ODOOOOOOOOOOOOOOOOOOOOOODOoOOOOoOOoboOoobooobooo
oooo

Try Yourself

O00D0OO000DOOOstreet_ids0ODO00O0O00O00O0O0D0ODOOO0DODOOOOOOO

RN

gbooogoosQubooobooood:

select count(people.name), streets.name
from people, streets

where people.street_id=streets.id

group by streets.name;

oo:

count | name

______ R
1 | Low Street
2 | High street
1 | Main Road

(3 rows)

gboboooobooobooo0obo0oobo0obo0obO0o00DbO people.name O street.name O O [T
gbboooobooboooboooboobobooboboooboooooboooboobooboOoooooon
gboooooooboo
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15.4.6 In Conclusion

ooboooOoOoooooboooooooooboobooooooboooooooobooooooooboooooooon

15.4.7 What's Next?

gboooobobooooobobooobooboooobooboooon

15.5 Lesson: (1 0 [J

gbooooboooooooboooooboooboooobooobooboobooobboOooo sQuoobogo
gbooooboboooooboooobobooog

uboooooob:-0b0000b00b0o0o0oooboon

15,51 000000

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooboooood:

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;

0000 create view roads_count_v asO00 00000000 O0O0OOOOCOOOOOOOOOOO
ood:

(select * from roads_count_v; }
Ooo:
count | name

1 | Main Road

2 | High street

1 | Low Street
(3 rows)
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155.2 000000

obbooobooobooooomooboooooboobooooooooobooboooobooOoobooOoooOon
oboooooooogooo:

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;

(oobooooooboobo SsQubobooboobooboboooboboooooboooooon)

ORDER BY U DU ODOOOOODODOOOOOODOOOOODOODOOD:

select * from roads_count_v;

count | name

_______ e ___
2 | High street
1 | Low Street
1 | Main Road

(3 rows)

L

1553 000000

gobgooobobobooboboobooboobd:

tdrop view roads_count_v;

15.5.4 In Conclusion

ggboboboboaoboaboobuoobobboboobooboobooboooa

15.5.5 What's Next?

gbboooooooooooboobooboobooboooboobobooboboooooooooboooon
oboboooooboooooboooon
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15.6 Lesson: (1 0 [J

o000 "oooob"boboo0ooboooobooooboobOooboooOoOobOOobOoOOoDbDOobObDOobOooO
Uboo0oooboOoboooog Wikipedia OO

gobobobobobo:00bo0o0boobobobobobobooboobon.

15,61 OO0 0O0OO0O0O0OODOOOO

people DO DO OOOMO phone no0O0OOODODO people_logO0 OO0 O0OOODODOOOODODOOOOODOO
gboooobooboobooboon:

[create table people_log (name text, time timestamp default NOW());

OooobodOod,people0 00000 phone noO0O0OO0OOO people_logD 00 OOOODOOOOOO
oboooooo :

create rule people_log as on update to people
where NEW.phone_no <> OLD.phone_no
do insert into people_log values (OLD.name);

goboooooobooboobooboob,0bobooboooboboboobg:

tupdate people set phone_no = '082 555 1234' where id = 2; J

peocple 00 O0OO0OOO0OOO0OOOOODOOOOODOODOOO :

select * from people where id=2;

id | name | house_no | street_id | phone_no
——— - Fo—m - Fo—m - Fommm -

2 | Joe Bloggs | 3 | 2 | 082 555 1234
(1 row)

0, 00000000000, people_log0000000O00OO0OODOO :

select * from people_log;

Joe Bloggs | 2014-01-11 14:15:11.953141
(1 row)

Ob0: timeJ0000O0OD0O,00000000000000.
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15.6.2 In Conclusion

obooooobooboooooboooobooboboooobooboooooboooobooboooooon

gobobooobooboaon

15.6.3 What's Next?

obooooooo,000b00ob0oboboobooooo,cIsooooooog pestGISOODOODO,O00
obooooobooooon.
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(11610 Module: I OO0 OOOOOOOO
PostGIS

booooboboooooboooobooboooobOobooooobooooboboooboooboon
ggbgoboboaoboobuoobuoobobboboaoboobuoobooboooobboaoboa
O0O0OPostgreSQLO DO OODOODODO PostGISUO OO DO OOOOODOODOODOODODOOOODDOOO
o00D0oO000oOOo0o00oDOoO0oOoo0DO PpestGISOOODOOOOO0ODOOOOODODOOOODODODO

0000000 00000D0000 BostonGISOOOOOOOO ODOODOOOO PostGISOOODOOO
obooboooooboobooooboobo1boobooboooob onDooD pestGISOODOOO
goog

OO00OBoundless 0O OO0 PostGISO OO OOOOOOOOOOOOOOOOODOOOOOOOOOO
O0PostGISODODOOOOODOODOOODOO:

* Introduction to PostGIST PostGIS O [0 O
* PostGIS Database Tips and TricksO PostGISO O 0D OO O OOO0OOOO

PostGIS In Action 0 0 O O

16.1 Lesson: PostGIS [