Chapter 1: Automating QGIS
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2 Use iface to access QGIS API interface or Type help(iface) for more info
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There is a plugin uj available Coordinate -91.933,33.403 ¢ Scale 1:1,296,897 - Magnifier 100% : Rotation 0.0 . v Render ©EPSGi4326 @

Enter the name and executable of your interpreter

Interpreter Mame: PyQGIS

Interpreter Executable:  Ch\Program Files\QGIS 2. 18\bin\python.exe Browse...
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|| Select the folders to be added to the SYSTEM pythonpath!
||

| IMPORTANT: The folders for your PROJECTS should NOT be added here, but in your project configuration.

Checlehttp://pydev.org/manual_101_interpreter.html for more details.

[C] & C:\Python2T'Lib

[C] &) C:\Python27\DLLs

[C] &) C\Python27\Lib\lib-tk

O & ChUsers\jlawhead\AppData'\Roaming Microsoft\Windows'Start MenuPrograms'\Eclipse
[] &) C:\Program Files\QGIS 2.18\bin

[] & C:\Python27

[C] & C\Python27\lib\site-packages

Select All not in Workspace | | Select All | | Deselect All |

@ | ok || cance |
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e e ===

l{’ﬁ‘) Error: Python stdlib not found or stdlib found without . py files.

k. 4

It seerns that the Python /Lib folder (which contains the standard library) was not
found/selected during the install process or the stdlib does not contain the required
oy files (i.e.: only has .pyc files).

This folder (which contains files such as threading.py and traceback.py) is required
for PyDev to function properly, and it must contain the actual source files, not only
.pyc files. if you don't have the .py files in your install, please use an install from
python.org or grab the standard library for your install from there,

If this is a virtualenv install, the /Lib folder from the base install needs to be selected
(unlike the site-packages which is opticnal).

What do you want to do?

Mote: if you choose to proceed, the /Lib with the standard library .py source files
must be added later on, otherwise PyDev may not function properly.

[F‘.E-select folders] ’ Cancel ] ’Proceed anyways
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type filter text
» Help
» Install/Update
+ Java
» Java EE
> Java Persistence
» JavaScript
» JSON
» Maven
> Mylyn
» Oomph
> Plug-in Development
< PyDev
Builders
» Editor
» Interactive Console
4 Interpreters
IronPython Interpreter
Jython Interpreter
Python Interpreter
Logging
PyLint
PyUnit

Python Interpreters

Python interpreters (e.g.: python.exe). Double-click to rename.
Name Location

@ python C:\Python27\pytho...

|2 PyQGIS| C:\Program Files\Q...

=i Libraries | Forced Builtins | Predefined | B8 Environment | @ stiing Variables

Quick Auto-Config
Advanced Auto-Config

Remove

=

System PYTHONPATH. Reorder with Drag & Drop.

4 = System libs
& C\Users\jlawheadh.qgis?\ python'plugins'processing
Files\QGIS 218\apps\qgisipython
“\Users\jlawhead\.qgis?\python
\Users\jlawheadh,qgis?\ python\plugins
\Program Files\QGIS 218\apps\Python27\Lib\site-packsges\matplotlib-1.3.1-py2.7-win-amd64.eqg
&) C:\Program Files\QGIS 218\apps\Python27\Lib\site-packagesinose-13.3-py2.7.e99
\Program Files\QGIS 218\apps\Python27\Lib\site-packages\tornado-4.0.1-py2 7-win-amdéd.cgg
\Program Files\QGIS 218\apps\Python27\Lib\site-packages\backports.ssl_match_hostname-34.02-py2.7.cg9
A\Program Files\QGIS 218\apps\ Python27\Lib\site-packages\certifi-14.05.14-py2 7,299
rogram Files\QGIS 218\apps\Pythen2\DLLs
rogram Files\QGIS 2.18\apps\Python27\Lib
&) C:\Program Files\QGIS 2.18\apps\Python27\Lib\site- packagesithinter
C:\Program Files\QGIS 2.18\apps\ Python27\Lib\site-packagesiwin32
&) C:\Program Files\QGIS 2.18\apps\PythonZ7\Lib\site-packagesiwin32com
\Program Files\QGIS 2.18\apps\Python27\Lib\site-packages\wind2comext
\Program Files\QGIS 2.18\apps\Python27\Lib\site-packages\winreg
C:\Program Files\QGIS 218\bin
Ci\Program Files\QGI5 2.18\spps\Python2?
\Program Files\QGIS 2.18\3pps\Python27\Lib\site-packages
A\Program Files\QGIS 2.18\apps\Python27\Lib\site-packages\PIL
&) C:\Program Files\QGIS 218\apps\Python27\Lib\site-packages\jinja2-2.7.2-py2..egg

ran. CilesinoTe 110

Dt 2 T i imnfa 09D )T crie AR me

New Folder
New Egg/Zip(s)

Remove

»

Ell

lRestore Qefaults] I

@@

[5]



" General
 ant
¥ Cloud Foundry
¥ Code Recommenders
” Data Manacement
¥ Helo
¥ Install/Undate
> Java
¥ Java EE
¥ Java Persistence
¥ JavaScriot
> JsoN
” Maven
P Mulvn
* tomoh
¥ Plug-in Develooment
¥ PuDev
Builders
¥ Editor
¥ Interactive Console
VInteroreters
IronPvthon Interoret
Jvthon Interoreter
Pyth
Loaaina
PvLint
PwUnit
¥ Run/Debua
Scriotina PvDev
Task Taas
* Remote Svstems
¥ RunfDebua
” Server
¥ Team
¥ Terminal

Validation
P wan

Preferences
Python Interpreters =1 - -
Python interpreters (e.g.: python.exe). Double-click to rename.
Name Location
2 Pyasls [System/Library/Frameworks/Pyt New...

=i Libraries  [WZUGELECTGEAY  Predefined

I Environment

& 5tring Substitution Variabl

Quick Auto-Config

Advanced Auto-Config

Forced Builtins (check Manual for more info).

Image
OpenGL
—_builtin_
_main_
_ast
_bisect
_bytesio
_codecs
_codecs_cn
_codecs_nk
_codecs_iso2022
_codecs_jp
_codecs_kr
_codecs_tw

Restore Defa

Remove
les
New...
Remove
ults Apply

@®

Cancel

Builtin to add

Builtin to add (comma separated)

agis|

Cancel
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Installed
3 Not installed
5% Upgradeable

% New
I

& Invalid

Settings

/' Plugins | Settings

» Check for updates on startup =
every time QGIS starts -
Pk:;m:: this function is enabled, QGIS will inform you whenever 2 new plugin or plugin updste is svailable. Othenwiss, fetching repositories will be performed during opening of the Plugin Manager
v » Show also experimental plugins
'N“;-ln Emmmgmwmm Imm m':'hampluglmnanﬂyungsnnf and should be or ‘proot of concept’ tools. QGIS does.
v v Show also deprecated plugins:
mmm gy m%wwmmgfﬂm“ These plugins are unmaimained, and shouid be considerad ‘cosolets’ toals. QGIS does not recommend instaling these pluging
Plugin repositories
Status Name URL
1 connected QGIS Official Plugin Repository https://plugins.qgis.org/plugins/plugins.xml?qgis=2.18
4 »
Reload repository Add... Edit... Delete
Close Help

,ﬂ Plugins | Installed (22)

i Installed
# Not installed
3 Settings

Search

v+ Coordinate Capture
+v3@DB Manager -
v 4% Dxf2Shp Converter HelloWorld
v ﬁ eVis This is a test plugin for greeting the (going multiline) world, version is 2.3
v GdalTools Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut
 Geometry Checker Iabore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris
nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit
2:Geometry Snapper esse cilum dolore eu fugiat nulla pariatur. Excepteur sint occascat cupidatat non proident, sunt in
y culpa qui officia deserunt mollit anim id est laborum
v i+ Georeferencer GDAL
OGIObe "7 31 rating vote(s), 13478 downloads
v %GPS Tools Category: web

Tags: wkt, raster,hello world, spaced tag , tag

v/ Heatmap Mors info: homepage  bug tracker code repository

v &1 Interpolation plugin e

« /== MetaSearch Catalogue Client vsiable versions 33 m GQ15 D P Apasianyy O et
v OfflineEditing changelog:

v = Oracle Spatial GeoRaster i

v @ Processing very

<@ Raster Terrain Analysis plugin vy

v . Road graph p[ugin very long multiine changelog
% Spatial Query Plugin

v ® Topology Checker

v # Zonal statistics plugin

¥ this plugin is trusted

Upgrade all Uninstall pIugin”ReinstaII plugin‘
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30
# run
detf hellu_wurld (salf):
CMessagebox.information(self.iface. mainb
a4 return
a5
a6
a7
38
2% if _ nawme == " main M
40 pass
41 =
£ ¥
e @ /" QGIS Plugin Builder - Version 2.16.0
QGIS Plugin Builder
Class name | MyPlugin
Plugin name My Plugin
Description | A Demonstration Plugin
Module name myplugin
Version number 0.1
Minimum QGIS version 2.0
Author/Company Joel Lawhead
Email address |jlawhead @ geospatialpython.com
Help <Previous ﬁ Cancel
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{4 MyPlugin

Geospatial Python Rocks

Scripts to include All None | Plugin name

= '!‘ User scripts [Map Image
% MapImage

Plugin description

[Saves an image of the current map view.

Author's name

[Geospatialpython .com

Author's email

|

Output folder

[C: \ggis\MapImage

[ @ok
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M PyQGIS Standalone Application Example
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Chapter 2: Querying Vector Data
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Q Python Console

SIESR X

1 Python Console

2 Use iface to access QGIS AP interface or Type help(iface) for mere info

1 === layer = QgsVectorLayer("/Usersfjoellawhead/qgis_data/nyc/NYC_MUSEUMS_GEQ.shp", "New York City Museums", "ogr")
1+ >>> if not layer.isValid():

5. print"Layer %s did not load" % layer.name()

s >>> QgsMapLayerRegistry.instance().addMapLayers([layer])

7 [<qgis._core.QgsVectorLayer object at 0x12488b478>]

8

>

Coordinate -74.3793,40.5887 ¥ Scale 1:130,218 Eﬂ Magnifier 100% = Rotation 0.0 > B Render & EPSG4326 @
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« >>> uri.setConnection("spacialdb.com", "9999", "lzmjzm_hwpalf”, "lzmjzm_hwpqlf’, "0e9fcc39")

s >>> uri.setDataSource("public”, "Ialands" "wkb, »_geometry", ™)

+ 5> layer = QgsVectorLayer(uriuri(), "Islands", "postgres’)

2 >>> if not layer.isValid():

o .. print"Layer %s did not load"

o+ >>> QgsMaplLayerRegistry.i mstanez .addMapLayers([layer])
10 [<qgis._core.QqgsVectorLayer object at Ox124896938>]
1

=

Coordnate 308810,3357757 |

Scale 171,106 [ & | Magnifier 100% | 2| Rotation 0.0 || ERender & EPSG32616 | (@ |

[12]



P sase bR

@ e L g L,EE I =B

B8

[l GIS_CensusTract_poly

Python Console

L& F &0

21188
22203

23 295

24248

25 >>> iface.setActiveLayer(lyrPoly)
25 True

21 >»> iface.zoomToActiveLayer()
28

=

Coordinate| -89.7971,30.1654 Scale 1:205,373

o & Magnifier 100% |z Rotation 0.0 © E)Render| ) EPSG:4269 | @ |
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13 >>> b.setGeometry(buff)

14 >>> pr.addFeatures([b])

15 (True, [<qgis._core.QgsFeature object at 0x12488ddie>])

16 >>> buffLyr.updateExtents()

17 >»> buffLyr.setLayerTransparency(70)

18 >>> QgsMapLayerRegistry.instance().addMapLayers([buffLyr])
19 [<qgis._core.QgsVectorLayer object at 0x12488db98>]

20

>>>

1 feature(s) selected on layer Museums.

Coordinate | -74.4287,40.5805 %5 Scale 1:223,087

ﬁ Magnifier 150% 2 = Rotation 0.0

. B Render| & EPSG4326 | @

® -

®0O
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'c Tourism Sites
v ¥ OpenStreetMap (streets only)

Moss Paint
oy

&

@y

, A
v ——

(%)

Gulfport Pascagoula

| _m Bay SaintLouis

© omniscale 2016 (http/fmaps.omniscale.com) - Map data: OpenstreetMap (License ODbL)
(xX=] Python Console

LAy G

7555 Uf += "subsetindex=no&"
8 >>> uri += "watchFile=no&"
5 5> Uri += "crs=epsg:4326"
10 >>> layer=QgsVectorLayer(uri,"Tourism Sites","delimitedtext")
11 55> QgsMapLayerRegistry.instance().addMapLayers ([layer])
12 [=qgis._core.QgsVectorLayer object at Ox11eia2cc8>]

13

Statusbar

>>>

1 legend entries removed. Coordinate’ -89.611,30.114 |§ Scale 1:237,210 Ba Magnifier 100% = Rotation 0.0 : @ Render| & EPSG:4326 | @
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Chapter 3: Editing Vector Data
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Chapter 4: Using Raster Data

o oo 200

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
0 : PLAADPLP/ALBI @ K- -0, B5E 3 = 0-:8

Python Console (=)
V2RI € ¥ &0

w s >>> rasterLyr = QgsRasterLayer("/qgis_data/rasters/satimage.tif", "satimage")
7 >>> rasterlyr.isValid()
s True
« >>> QgsMapLayerRegistry.instance().addMapLayers([rasterLyr])
[<qgis._core.QgsRasterLayer object at 0x00000000290CC598>]

>>>|

Coordinate, -89.951,30.923 % Scale|1:415,650 ~ Magnifier| 100% F]v Rotation |0.0 F]. v/Render @ EPSG:4326 @
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Project Edit View Layer
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Identify Results
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Feature

#- (Derived)

#- (Actions)
Red
Green
Blue

Python Console
ve AP @o
232 [<qgis._core.QgsVectorLayer object at 0x0000000028ECF2F0>, <qgis._core.QgsRasterLayer object at 0x
0000000028EDF840>]
233 >>> canvas = qgis.utils.iface.mapCanvas()

] (ocon] (2 ]

Value

14

14

53

G
235 >>> canvas.setExtent(rasterLyr.extent())

D)

235 >>> canvas.refresh()
>>>

Mode | Current layer s

View | Tree s

Coordinate, -90.098,30.903 % Scale|1:363,030 -

Magnifier| 100% F]v Rotation | 0.0 F]. v Render ©EPSG:4326 @

Auto open form
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Chapter 5: Creating Dynamic Maps

.t .8.8.2.5.8.5.5.8.8.5.8.8. 8. 5.8 8. 5. 8.8 8.8 8. 8.8 & & & &
» A A AR A A A A A d A d i ddrddd,
S 7 9 e e e o o ok e e o o e e e e o o e el e e o e e e o e o ok ey
7 7 i i 9l i i i 9 i o i 9 e i i i e o ol e o i o e o o e e e e e e
cthh A A A A A A A A A A A A A A A A A A A Ao
rafrdrdrdrdr e e e dr e e e e e o
e e i i i 9 i i i i 9 o 9 i e e i ol e o i e o e ol e e e e o e e e o
323222ttt sssss]
ARA A A A A Aty
r ' i i A 9 i i 9 i 9 i 9 i e o i ol e e ol e o ol e o e e o e e e e e e e
AAAAAAAAAAAAAAA AR A A A A A i,
AR A A AR A A A A A A A A e
wdrdrdrdrdrdrdrdrdrdr ke ek ek r ik r Ak ek ke ke e e e e o
e 7 e e e e e v e e v e e e o e e o s i ok e e i o e i o e e o e e e o e e o
cA A A A A A d i
Adrdrdrdrdrdrdrdrdrdrdrdrdrdrdrdrdrdr e e e e e e e e e e ek e e e e e e
e e e e e i e e i v e i 9l i e o i e A i e e o e e e o o e o e e e e e s e e e o
0w P A A A A e i A i e A e e e e e e s e e s e e e e e e e e e e e ey
R A AR A A A A A A A A A e e e e e e s
"o e e e e e iy e e i ol e e ol e el e A e e e e e e e e e e e e e e e e e e e o
FAAAAAAAAAAAAAAAAAA A A AR A A
+ 17 P e i i A i A e i i e e i i g o e e o e e s e e g e e e e e e e e e e i o
AL AT A AR A A AN AAAA A A AN AN A A A A drdrddrdrdrdrdrdrdrdr b o
A i e e e e e e e e e e e e e e b
T haA A A A A A A A rid
Thdrdrdrdrdrdrdrdrdrrdr e e e e e e e e e e e e e e e e e e e e e e ey
r v e i i i e i i e A 9 i 9 i 9 e e 9 i e o i ol e e e e o e e o e e o e e e e ey
A A A A A A A A A A A A drdrdrdrdrdr i dr e e o
It s s s s s s s sttt st tssssss s s
< e i i i i i i i A ol i i 9 i i i 9 e e 9 i e e e i e o o e o e e e e e e e e
A A A AR A A AAAAAAAAAAAAAAAAA A A A A A h
A A A A A A A A A A A A A A A A e e
adrdrdrdrdrdrdrdrdrdrdrdrdrdrdrdrdr e e ke e e ke e e e v e e ek e e e e o
TR A AR A A A A A A A A A A A A A A A A A A A i ey
st s s s sttt sttt sssssss s Sl
i drdrdrdrdrdrdrdrdrdrdrdrdr e e e e e e e e e e e e e e e e e e e
i i i i i i i 9 i 9 9 9 9 i e 9 9 e o i ol e i ol e o o o o e e e e e e e
“hdrdrdrdrdr A Ak A A A A A A A
AR A A A A A A A A A A A i i
o v e e e e e i e e e e i i e e i e e o o e e ol o e e o e e e e e e e e e
S A AR AAAAAAAAAAAAAAAAA A A A A A drdrdd
AT AT A A A A A A A A A A A A A e ey
7 9 9 P e i 9 e s o 9 e e o o e o o o o o o e o o o o o e o o e e o e e ey
r i 9 i i i 9 A 9 i e o i o o e o e o e o o e e o o e e o e o e e i e e e e
AR AR A AR A AR A A AR A AR A AR A A A A AR A AR A A AR A A h AR
# %< o ir 7ir e e i e e e A A e o A e i o o o o i o o o o o o o e o o e o e e e e e ey
i i 9 9 i i 9 i i i e i i e o i ol e e o e o e e o e e e e e e o e e o o e e e e iy
A A A A A A A A drdr i drdr i dr e s i ey
-« e i e e i o e o i o o o o o o o o o o o o o o o e e v e e s e e e e e e e ey
e e e v e e e e e e e e i e e i i e i o e e i o e o o e e o o e e o e e e e e e e e e dl
AR AAAAAAAAAAAAA A A A A A A A irdd
AR AR A A A A A A d i d
« w o e i i i A e A i o A A A 9 A A 9 i e 9 i o e o o o o e o o o e o o e e o e e e e e
Fardrdrdrdrdrdr A A A A A A A A A A A A A A A A Ao
A AT A A A A A AR A A A A A A A A A
r e e e 9 #r e i e o i e v o o e o o o o e o o o e e o e e o o e o o e i e e e e e e e o
"""""""""""""" 'r e e e v e e e o e e e o e o e e o e
#r 9 9 e 9 A o o o e e e e e e e
% i i i v i o v o e e o e e e e e e o
i e e e e i i e e o e A o e e e e e e o
HRAAAAAAAAAAAAAA AN AN
A d i
= e i i e o i e e o i o e o o o e e o
=i e e v e e s o e e o e e o e e e
t*i*i*ii*iiii*i*iit
R 2 2 5 2 & & obe g o
L2 2 24l
redryd

[33]






|

oy

ally

[35]




[36]



[371]




[38]



[39]




[40]



&
ot
Bm
=
m ﬂn
o P
o P
g & =
&
g
=
off

[41]




[42]






[44]



[EN identify layers
"‘" Default styles
|R¥l OWS server

@ Macros

ES .
= Relations

E5 Data Sources

|| Enable 'on the fly' CRS transformation (OTF)

Filter

Recently used coordinate reference systems
Coordinate Reference System Authority 1D
WGS B4 EPSG:4326
WGS 84 / Pseudo Mercator EPSG:3857
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Chapter 6: Composing Static Maps
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AREA

PERIMETER

STBND_

STBND_ID

COUNTY

11.8893498817875

24.2017211361173

2

0
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Chapter 7: Interacting with the User

Q @ Log Messages Panel
@ General @ Plugins @ Python warning
2016-12-31T15:47:26 1 This is a message from the Python Console
@

This is a simple information message.

This is a warning...
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n This is an error!

O ® ¥ Enter Your Name

Mame:

|-qrmr name here= |

carcol (DK
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Favorites

¢ iCloud Drive
@ Documents
té Dropbox
£ Al My Files
2 Applications
[ Desktop

12} joellawhead
O Downloads
H Movies

n Music

& Pictures

Mew Folder

F2v | [ ggis_data
Name

> BN 3D
» [ atlas
k[ census
"% CloudDEM.ags
k[ countries
countries.dbf
countries.prj
* countries.shp
countries.shx
b countries.zip
dem.ase.aux.xml
dem.prj
¢ [ hancock
heatcontours.dbf
heatcontours.prj

<>

Cancel

+ Morth
South
West
East

-
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Option 1

() Option 2

Option 3

Option 2 selected

Option 1
Option 2

Option 3

Option 1 selected|

Option 3 selected
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WOy 2o » HP 50 &l

06 QGIS Sticky Notes
This panel is the QGIS Sticky Notes
example.

v

T SBrAHB aN NS

L6 A e e

‘\J’“ 1 Python Gonsole

%k 2 Use face 10 access QGIS AP| intedace or Type help(face) for mare infa
3 == Import time

4 =2 ace.mainWindow().statusBar).showhessage(time. asctime ()

1~ 5

'L/--

E

Sat Dec 31 16:40:55 2016  Coordinate 1.488,-0.732 % Scale 1:2,154,433

Q@ DO o3P D jd g B0 S

{Pan Map to Selection '
[ ] " " TimeIs running out: Read this quickly!
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[ ] [ QGIS 2.18.0

|®|Q’o®ﬁf"g@f sa sg I8 1" &3

V|-

=
£
@,
&
&
7]
%
@ @ % PyQOGIS Tab Example
First Tab Second Tab Third Tab
Type text here
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&)

When's Your Birthday?
Please Select Your Birthday.

€ November_ 2014

44 26 27 28 29 30

45 2 3 4 5 6

46 9 10 11 12 13

47 16 18 19 20

48 23 24 25 2% 27

49 20 1 2 3 4
Mext

Cancel
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This window will always stay on top.
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Chapter 8: QGIS Workflows
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' Tools for LIDAR data

e, Activate

3¢, Fusion folder
32, LAStools folder
¥, Wine folder

/Applications/LAStools
/Applications/Wine.app/Contents/Resources/bin
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vour location and data to QGIS.
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QGIS 2.4.0-Chugiak
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v 7] OGRGecJSON [ ] Identify Results
¥ View Tree E

& v o () OGRGeoJSON

Feature 4 Value
@, v OGRGeoJSON
v NAME Dr. Jones
2 » (Actions)
a » (Derived)
COMMENT Found a statue that belongs is bag of sand.
» DATE August 2, 1936
id 1
@ NAME Dr. Jones
L] HE|EIED o
Made  Current layer Auto open form

%

Vol o

\r~

- °
No features at this position found @ Coordinate: -100.57,53.86 Scale 1:10,718,051 | Render EPSG:4326 @
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Chapter 9: Other Tips and Tricks
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Open Save New Share Meta

® anonymous/124d5cd50df121650335
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M8 Table ? Help anon

"type": "FeatureCollection",

ters': {

"type”: "name",

"properties": {

}
b

"name": "urn:ogc:def:crs:0GC:1.3:CRSB4"

"features": [

{

"type": "Feature",

"properties": {
"OBJECTID": 317638,
"COUNTY": "Hancock County",
"SOURCE_0": null,
"SOURCE_1": null

T

"geometry": {
"type": "Polygon",
"coordinates": [

[

-89.32846786554286,
30.3148608777998

14

[

00 1201563366006 4

login
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06 Layers
@ =
v FUNCSTATIO S
ALAND1O 1288022457

AWATER10 9782252

Population must be greater than zero.
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[ NN [Em] file:///Users/joellawhead/qgis_data/3D/3d.html ¢
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