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Overview and Foundations of QGIS

¥ The QGIS project and it’s
open source community
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QGIS - Desktop GIS

originally a GIS viewing environment QGIS for the Linux desktop but is
available for Solaris, Windows and Mac. Support for many data Formats
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QGIS Facts M) @\

s/

Main supporter Gary Sherman and others
of Quantum
GIS

Type Desktop GIS Viewer

Functionality Can be used as a Ul to GRASS GIS with
GRASS Plug-in, Python bindings allow for
programmatic interaction

Operating sys- Multi platform
tems

Project started 2002
Implementation C++, Depends on QT widget

OS libraries OGR/GDAL
PostGIS sup- Yes

port

License GPL
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QGIS Highlights Q
¥ ,Intermediate” Desktop GIS

¥ all basic and intermediate GIS Functionality
¥ support for many input formats
¥ easily extensible and highly customizable

¥ extended comprehensive Analytic capabilities
-> Processing Tools and modeler

¥ automation and custom tool development via
¥ Python scripting (Python bindings and pyQT integration)
¥ Enables plug-in and user interface development

¥ Very active User and Developer Community

¥ rapid development, good community support
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® What is Open Source (GIS)?

Open source means that the source code is available to the general
public for use, distribution, and modification from its original design
free of charge (among a long list of other requirements)

Open Source # Open Standards

oGC standards of the Open Geospatial Consortium (OGC) the

— term “Open Source” it is not synonymous with Open
Standards because both proprietary and open source
software can be compliant with the OGC Open Standards.
http://www.opengeospatial.org

CERTIVIED z. While most open source geospatial software is built on the

@DSGED ore OSGeo is the organization that supports the development
JRS of the highest quality open source geospatial software.
http://www.0sgeo.org
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The OS Culture

Often the FOSS movement is referred to as not only a model
on how to create, distribute and license software but rather
a culture. A lot of times business people don’t understand

why one would create something useful and just give it away
instead of selling it. Thus, many times they infer that there
must be a catch, something must be wrong with the product,
since it is free it must have no value and other misconceptions.

There is much more to it than producing free and open
software. It is a way of doing things, of working together,
of collaborating, a movement of people around the globe,
in short a culture. It is appreciated when people using the
software are giving something back to the community. That
might be helping others in the user list and online forums,
writing documentation about something you learned about
using the software in the online wiki pages® of the project,
writing new source code or customizations and sharing it with
the community. The community is working like an organism
and the organism does better if all parts are working together.
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List of common FOSS software licenses

Name Style software
GNU-GPL strong copyleft license, derived GRASS, QGIS, gvSIG,
works have to be available under the Mapbender, PostGlS,
same copyleft GeoServer, AveiN!
LPGL compromise between copyleft and Mapnik, MapGuide
more permissive licenses, has copy-
left restrictions on the program it-
self, but not on other software link-
ing with the program.
MIT permissive license, permits reuse MapServer,
within proprietary software (license GDAL/OGR, Proj4
has to be distributed with that soft-
ware)
BSD permissive license, little restriction, FeatureServer, Tile-
close to the public domain Cache, OpenlLayers
Mozilla hybrid of modified BSD and GPL. MapWindow, Mozilla
(MPL) Firefox
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The , Tribes” of FOSS4G

Tribe FOSS4G Projects

C/C++ MapServer, GRASS, MapGuide, QGIS, PostGlS,
OGR/GDAL, PROJ4, GEOS, FDO

Java GeoTlools, GeoServer, uDig, DeeGree, JUMP, gvSIG
Web MapBender, OpenlLayers
Net SharpMap, WorldWind, MapWindow
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Some of the Foundations of OS Software (Tools)

A few libraries that are the foundation of many
Open Source and commercial Geospatial Software Packages

® GDAL (Raster) and OGR (Vector)

Geospatial Data Abstraction Library / Open GIS Simple Features Reference Implementation

® Tools for reading, writing and processing of
raster and vector data sets -> formats

® Important base for many Desktop GIS systems e.g. ArcGIS

® OGR extends Mapserver formats
Oracle Spatial, ESRI Geodatabase (MDB), TIGER, MapInfo...

® PROJ4 is a library for cartographic projection routines
® stand alone projection utility “proj”
® libraries for more than 2500 projections (e.g. EPSG list)

® GeoTools is an open source Java GIS toolkit is a library for
cartographic projection routines
® Similar usage as OGR and GDAL for Java based projects
® Udig and GeoServer are based on GeoTools
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Examples for practical use of GDAL/OGR
¥ Raster / Image processing GD Al.'

& run automatically from server side scripts
on server bash shell

& image mosaicing, reprojection

¥ custom scripts to process 3 band tiff images e.g.
vegetation vigor classification (Landsat 7+ 8)

& assemble synthetic map images, grayscale for
background + color classified raster map
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Q@
Practical Introduction
The QGIS software and spatial data

& QGIS Desktop, additional software
& Spatial Data

& Data Sources Examples

volunteer efforts Open Street Map
Natural Earth Data
GADM data

data portals e.g. USGS Earth Explorer
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Practical Introduction

The map document

open the Kenya Map

data/kenya/kenya exercises.qgz
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Using workshop maps and data Q

@ Tour of the Interface
including but not limited to

¢ Adding data

® Changing cartographic style/
representation

# Displaying and arranging map layers
# Attribute tables and indentifying attributes
¥ Feature selections and filters

# Data conversions / export

# Using tool bars
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Quick Tour Q

— Menu Bar provides access to all the main functions and plugins

— Toolbars provide one-click common functions, and task-specific
functions

— Layer List shows all data layers currently added to the project

— Status Bar provides some vital information about the
current project settings

— Python Console allows you to script Python code within QGIS

— Map View provides a dynamic visualization of the active data
layers that can be mapped

QGIS Workshop
Practical QGIS



Q

QGIS Basics and Interface Overview

& Supported Data Formats
& Exploring and using vector and raster data

& Layer + map properties

¥ Symbology / Cartography
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Exercises - Basic Functionalities

Using workshop maps and data
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Settings
Properties and Options - user interface (Task 1) N

¥ CRS (Task 1.1)
Menu -> Project -> Properties

Project Edit View Layer Settings Piug Project C (CRS)

T

| Mew Cirl+M ™ Mo projection (or unknawn jnon-Earth projection)
| Mew from Template r Filter | <
used
Open... Cirl+0 Coordinate Reference System Autharity 1D B
o ETRS83 / UTM zone 32N (NE) EP5G:304%
Open From : o NADS3 [ UTM zone 13N EPSG:26913 J
¥ ETRS89 / UTM zone 32N EP5G:25832
Open Recent NAD27 | LTM zone 10N EPSG:26710
E Data Sources WGS 84 EPSG:4326 _ILI
Close al | B
R
gg Relations Coordi fi of the world I Hide deprecated CRSs
Save Ctrl+5
H Variables Coordmate Reference System Autharity ID ;I
[} save As... Cirl+5hift+5 WS 72BE EPSG:4324 -
SaveTo > {.@ Macros . - wies 72E EPSG:4987
- . wessq EPSG:4326
Revert... QG ‘;l - WS R4 FPGR-4070 [ LILI
Properties... Ctrl+Shift+P WGs 84 ﬂ
Snapping Options. .. WKT
GECDCRS["WGS 84",
Import/Export b DATUM["World Gecdetic System 1384",
ELLIPSOID["WGS 84",
% Mew Print Layout Ctrl+p it L 2 R =
! New Report... w Datum Transfor
: '...'; Layout Manager ... IV Ask for datum transformation if several are available (defined in global setting)
Layouts L _l _I _I
Source CRS | Destination CRS | Operation
Exit QGIS Ctrl+Q

e o

0K I Cancel Apply Help
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Settings
Properties and Options - user interface (Task 1) N

¥ Review Options (Task 1.2)
Menu -> Settings -> Options

« *seattle exercises - QGIS Options | CRS ' x|
Project Edit View Layer | Settings Plugins WVector Raster | =
— w CRSforF
3
H D . I% |: Liger Profiles - When a new project is created
." Style Manager... = (" Use CRS from first layer added
H @ @ 'lH‘ ‘ﬁl a J Custom Projections... (% Use adefault CRS  |EPSG:25832 - ETRSAS / UTM zone 32N j =
H ', Keyboard Shortouts... st aves
o .
1 i e e i o Default CRS for layers |EPSG: 25832 - ETRS8S / UTM zone 320 | —‘l
Layers L e When a new layer is created, or when a layer is loaded that has no CRS
oy 4
: tions... N (" Leave as an unknown CRS (take no action)
lm L "T i _'t i i /| d Canvas &Legend
Ll " Prompt for CRS
Map Tools @ Use project CRS
(" Use default layer CRS
Colors
v fault Datum T e i
Digitizin
AL J¥ Ask for datum transformation if several are available
Layouts Enter default datum transformations which will be used in any newly created project
& =2
GDAL
Source CRS | Destination CRS =
Variables
EELE EPSG:25832 EPSG:31467 proj=pipeline +step +inv +proj: +zome=32 +ellps=GRS8D +step +inv +proj=hgridshift +grids=BET
Authentication EPSG:3035 EPSG:31467 proj=pipeline +step +inv +proj=lzea +lat_0=52 +ln_0=10 +x_0=4321000 +y_0=3210000 +ellps=GRS
i EPSG:3035  EPSG:32632 proj=pipeline +step +inw +proj=lzes +lzt_0=52 +lon_D=10 +x_0=4321000 +y_0=3210000 +=llps=GRE
— EPSG:3044 EPSG:31467 proj=pipeline +step +inv +proj: +zome=32 +ellps=GRS8D +step +inv +proj=hgridshift +grids=BET
ocator I
EPSG:31463 EPSG:3044 proj=pipeline +step +inv +proj: +lat_0=0 +lon_D=9% +k=1 +x_0=3500000 +y_0=0 +ellps=bess=
-
Advanced M
i | »
A ation |
I”" Planimetric measurements
Processing LI
ok | concel | wep |
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Settings - Options - user interface (Task 1)

¥ Digitizing (Task 1.3)
¥ enable and define
snapping behavior

QGIS Workshop

Practical QGIS

« *Kenya map 1 - QGIS

Project Edit View Layer Settings Plugins Vector Raster Datal

Web Mesh Processing Help
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Settings - Options - user interface (Task 1)

‘\
¥ Canvas and Legend \
(Task 1.4)

¥ Set “"Save path” to relative
¥ change selection color and more

3 *Kenya map 1 - QGIS xq
Project Edit View Layer Settings Plug — FiSeneral Settnos =
| by Mew Ctrl+M X Tl Project file IH:\Jrojeds\gis_dasses\ZOZO\qgis\,workshop\datz\kenya\kenya_exerases.qu
z Project home -
| Mew from Template b n Metadata ! —
Project title IKenya map 1
Open... Ctrl+0 | {E,"‘ CRS Selection color |v Backaround color |v
Open From 3 % Defauit Styies Sayepaths  |relative =]
[Jpen Recent » L I Avoid artifacts when project is rendered as map tiles (degrades performance)
i Data Source:
vl
Close = :
Relations Ellipsaid S —
B (for distance and area calculations) INO"‘IE { Planimetric —I
H Save Cirl45 | Variables Semi-major I Fr—e
ﬁ Save As... Ctrl+shift+5 Units for distance measurement |Meters x|
Save To ] Units for area measurement |Square meters LI
Revert... v Coordi Display
F'FI'I|:IF'rtiF“" Ctrl 45hift 4P Display coordinates using IMap units (degrees) LI
operues... L =
Snapping Options... Predsion & agtomatic  Manual IE decimal places
Import/Export k
- v [ Project Predefined Scales
; i i
-1 New Print Layout. . Cirl+P
Mew Report... _|
. L]
-, Layout Manager ... _|
Layouts k
G Project T ion File
Exit QGIS Ctrl E
— - ,EG_ — +Q Source language B American English j Generate TS File | j
Cancel Apply | Help |
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Exercises - Creating Maps
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Creating Maps (Task 2)

¥ create a new, empty project (Task 2.1)

¥ add at least three vector layers (Task 2.2)
¥ add two Seattle data set layers
¥ open layer properties — style

Q

¥ change color and outline ( use “single symbol” for one layer and

“categorized” for the other layers as options )

& note the advanced option of rule based classification

¥ create a new "print composer” (layout) (Task 2.3) [Fee]

Project Edit View Layer Settings Plugins Vector Raster Databas

QGIS Workshop

Practical QGIS

Project | Edit View Layer Settings |

" Mew Ctrl-+d

Open... Ctrl+0
Mew From Template *
Open Recent >

[ save Cirl+5

[ save As... Ctrl+5hift+5

[|=3y Save as Image...

DXF Export...
DWG/DXF Impaort. ..

./ Project Properties... Cirl+5hift+P

‘ Mew Print Composer
ca Composer Manager. ..

Print Composers b

0] Exitqels Cirl+Q
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Creating Maps (Task 2.4)

Q@
— add map item (Task 2.4.1) \
— add legend item (Task 2.4.2)

Composer  Edit Layout Atlas  Settings
BRRRAD RS &kl e e
% _| |....|“....|... R

P =

B3 -
B
J'f?

42}e
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Creating Maps (Task 2.4) O
‘\
N

¥ review options in print composer (Task 2.4.3)

& add scale bar map item e

i add north arrow I Enrnpnser| Edit View Layout Atas Set

H Save Project Ctrl+5 @:

¥ save project (*.qgz) (Task 2.4.4) T o
@ save work as template (*.qgt) - |l Duplicate Composr...
e Composer Manager. ..

(TaSk 2 4 5) ‘ Print Composers L
W export map as image (Task 2.4.6) |  Additems from Template...

=. Sawve as Template. ..

¥ close print composer and create

. Export as Image. ..
new project from your template =

“ry Exportas PDF...
(TaSk 247) 3 Exportas SVG... @
[ Page Setup... Ctrl+shift+P
¥ Print... Cirl+P
: E Quit Ctrl+Q
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Exercises
Working with tables and layers
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Working with tables and layers (Task 3)

— open existing QGIS map document data/seattle/seattle_exercises.qgz

— add census tracts layer data/seattle/data/tracts_seattle.shp
and /seattle/census/sea_tracts.csv + review attribute data tables

— join information for people in poverty using fields geoid10 and Id2

— classify layer
,graduated"
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: H — pri ds w601 1 3
— calculate virtual field | B i /T F
: il No @
. . roads JaL oY - Polrt.
using decimal number | g s S S A C g
; _: e 2 J F \L E: SEN 7 =
- @ || waterfeatm nterd ! -t ST
format i R o b e
ks T luieeln’ [ Mad’!son
=] ._Ijﬂ oen;:ah_a';;rand block groups f:ﬁ:&ﬂ e [ Nk"'
_tracts wa_bg ! T L]
Ry e ] o
: 0-16 fé ::G-I; II:' tih Stevens }(
;i 2: +n‘?5"r"€ ';;’.::n o) Harnisongbenny-B8lai
6.5-11.8
----- 11.8-47.1 = Moo i
Processing Toolbox | Browser | Layer Order  Layers | 1o, e
Q. Type to locate (Ctrl+K) 1] 122.3820,47.6133 W 2[ss033 x| @ rf100% = 1 Jooe = F Render @ Epsgizzes @ y
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Working with tables and layers (Task 3)

! *seattle_exercises - QGIS

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

D& BRI e

j&c -m-e-LEEEZ =, -

g &

U L A ‘ \4 U b
124 :
Layers
o @ ® T &~ AL
B ._@ neighborhoods, zones and poi
- ¥ [_] neighborhood
" po.r'
trees
parcels
- [w] m buildings
B ¥ B seattle hs30m |[[J Zoom to Layer
. | Zoom to Selection
ﬂ?j Show in Overview

Show Feature Count
Copy Layer

- ) .
. Maijor Institution e L

Manufacturing/l

Multi-Family L
. MeighborhoodC Q
. Residential {Comi

Duplicate Layer
Remove Layer...

Move Qut of Group

-8 FS®

Layer Properti racts_seattle | Joins

Setting

Information

Symbology

Labels

Diagrams

Attributes Form

[O»PrRPP s .

! Add Vector Join

Join layer I sea_tracts wa_bg
Join field [1-21d2
Target field [ 20< GEOID 10

v Cache join layer in virtual memory
I~ | Create atiribute index on join field
I Dynamic form

p [~ Editable join layer

Lel el Lel B

w [v Joined Fields

[

[ 1dz2

[ Geography
] total
pov_p

] ma_num
[] ma_pav_p
[ fe_num
[ fe_pov_p

w [v Custom Field Name Prefix

Single Family @ :
= @] [ roads ~ Open Attribute Table & AR Isea_tracts wa_bg_
- /] [ arterials ./ Toggle Editing . e
—— primary roads Tl kb oK I Cancel |
= primary roads
E rna:s o CEIELEE aOE Q‘/ Rendering —
A Set Layer Scale Visibility... aK | e | Ap)
=[] atures, parks SetCR3 ' A nH]E _HQ = |_, i
terfeatures 111 r
Export 3 T P
rivers streams i!— ”IIHEStJ ke -
sea_parks = —_-—I—_
[ ._Ijﬂ census tracts and block g { 2
itracts seattle ' = UER
— Lower(] s
right click over layer open context menu bb'e' 7 outh, . 5]
= i I.I .r ; Ty Lt 1Y A L [ EmE
> Properties Alniniel S Lok Broadway

QGIS Workshop

Practical QGIS

3 TERRA GIS

i TerrestrRIAL ENvIRONMENT REGIONAL ANALYSIS



Example Rule based Rendering with Pie Charts k

Project \examples\maps\pie_charts_rulebased.qgz

(%) *pie_charts_rulebased - QGIS - _I_I- 5] ﬂ
Project Edit View Layer GSettings Plugins Vector Raster Database Web Mesh Processing Help

IDEBmRY||eac K- EHE % I =, [T !_w ® L DD
| @V A w2 . | .

-- O Matural Earth Countries 2
i [] @ MASA Blue Marble Cloud Free

Processing T... I Br... I Layer ... La... I

| Type to locate (Ctrl+K) :oordinatel -99,2,64.7 3:3IE|1:99]"4E|232 v| frei a1agniﬁer|1nn% 3: lotatior |0.0® | ¥ Render % EpsGiazze @ 4
e
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QGIS - Managing Raster Data
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QGIS - Managing Raster Data Q

¥ Virtual Raster
You can deal with multiple files like they are one file by creating a virtual raster.
This can be done by selecting the Raster > Miscellaneous > Build Virtual Raster

(Catalog) menu option. This creates a mosaic of the i images (I|ke a seamless layer

TN
in Maplnfo or a mosaic raster layer in ArcGIS). B i vt foster ot T el

R Use visible raster layers for input

[[] choose input directory instead of files

Input files [ Select,..
Output file w_africa_SRTM.vrt

Resolution [J':\.'-.-'EI'E@E | v]
Y

Source No Data [.j

4P

Separate

SrEDARONNARS

RGO OATY AR AT AT e A

Allow projection difference

i
1
1
i

% Load into canvas when finished

gdalbuildvrt F
5 fProjectsMcknight_CCRP/data/source/West_Afri r—
cafw_africa_SRTM.vrt J
S:/Projects Mcknight_CCRPfdatafsourcef\West_Afri

O — cafSRTM/srtm_34_09. tif
- S [ProjectsMcknight_CCRP[data/source/West_Afri
T — i e

I:'L oK Close
T —

B e Frre | et v R L 38
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QGIS - Managing Raster Data Q

¥ Build Overviews (Pyramids in ArcGIS)

You can also create pyramids on multiple datasets in one go by using the

Raster > Miscellaneous > Build Overviews menu option.

This allows for a batch mode. It has more advanced options, and its best to read

this webpage to understand them r !
p g _f,: Build overviews (Pyramids) m
L P
e % Batch mode (for processing whole directory)
Input directory |_CCRP/data /source \West_Africa/SRTM
8 Clean
<
# QOverview format External {GTiff .ovr) -
- Resampling method Average A
"’; Levels 2 4 8 16 32 64
gi Custom levels |
- X
o Create Options
= Profile Default -
%
%
e
0 0% |
4 gdaladdo
b
|
O Close Help
B e e e T ol
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Exercises — Raster data
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Managing Raster Data (Task 4) Q

¥ open existing QGIS map document
data/kenya/seattle_exercises.qgz T —

¥ load 4 Kenya DEM raster layers - % restr cataiator. #* 2 =1

* tif files in /data/kenya/dem/ . oieen
(Task 4.1) ; I
. = Projections g e Fill nodata ... B
¥ create a vrt file from the E  Miscelaneous e Grid (Moving Average).. ﬁ
Extraction E
_ l, Grid (Data Metrics)...
four dem layers (Task 4.2) = Y b
# create hill shade, | g T "
f. / o Hillshade... l
Slopel / ’"Ii— L] near Black...
and aspect layers J 1712 proximity (Raster Distance). 5
from DEM (Task 4.3) - 4
f / F) eve
[ /[ i soe.
I-“f |~ o= Topographic Position Index (TPT)...
.-': / oiw Terrain Ruggedness Index (TRI)...
y
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Managing Raster Data (Task 5) Q

¥ in existing QGIS map document
/data/kenya/kenya_exercises.qgz

& open layer properties for EEEEETEETTTIET X
“Precipitation in mm_” | e
/data/kenya/newrain.tif

Band IBand 1 (Gray) ﬂ

Min {1200 Max 2000

P Min / Max Value Settings

¥ review the existing

1 Interpolation JLinear =l
Rendering type and s :
the other types s — |
available =~ -

¥ review the existing s s

classification

- 1500 1500

¥ change to show

. 1500

1600

only 5 classes -1 170 -
Mode [Continu - Classes [5 =
4I_I_I_I_I_I
ip out of range values .
 stje - oK | Concel Apply Hep |
QGIS Workshop ¢§ TERRA GIS
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Q

Spatial Analysis and Tools

Geospatial Processing in QGIS - Exercises

¥ Using the geo-processing tools and
graphical model builder

& Exercises
e.g. counting trees
in Seattle neighborhoods

QGIS Workshop % TERRA GIS
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QGIS - Processing Toolbox

tions | Processing

Processing Toolbox

BahO

& X

=

L Search...

| Value

I Setting
=
i ¥
o ¥
|_:'_|
Data Sources
3 Qurce: -
Rendering Z
[_]..
Map Toaols
Colors
Digitizing
Layouts =
GDAL
Variables
Authentication e
=
Metwork
Locator

Advanced b

General
Menus

Models

Providers

"?]5 GDAL

™ LAStools

®RER

- (R Package repository
- € R folder

- R R scripts folder

- O Use 64 bit version

- Cf User library folder

- & SAGA

- (G Activate

@ Enable SAGA Import/Export optimizations
@ Log console output

@ Log execution commands

TauDEM

g *ﬁ Terrain shading

Scripts
A Scripts folder(s)

- €f Use user library folder instead of system libraries

Reset to deﬁlultsl

http: ffcran.at.r-project.org/
C:/Program Files/R/R-3.6.3

H
C:‘,I..Isers‘l,terragis‘lﬁppDaiﬁ\,f{oaming\,QGIJ e

C:\Users\terragis\AppData \Roaming \QJGI

HEOXM

C:\Users\terragis\AppData \Roaming \JGI

.

QGIS Workshop

Practical QGIS

H- () Network analysis

H- (2} Raster analysis

H- (5} Raster terrain analysis
H- (5} Raster tools

H- (5} Vector analysis

H- () Vector creation

H- (5} Vector general

H- () Vector geometry

H- (5} Vector overlay

H- (5} Vector selection

H- (5} Vector table

=

- e GDAL

[+ Raster analysis
Raster conversion
‘Raster extraction

- Raster miscelaneous
‘Raster projections
Wector conversion
-Wector geoprocessing
- Vector miscellaneous
GRASS

. LAStools

155 OO OO oy OO e O e O OO o OO OO OO OO

_- coal tools

- my tools

[+ COTE

@R

- R Min_Max

- R Scatterplot

- (R Summarize by field

- R Summarize by two fields
- (R test_sf

(ﬁ tESt_S{:I

t- [R-Geostatistics]
- Basic statistics
- ggplot

t} Home Range Analysis
H- My scripts
- Plots

tl- Point pattern analysis
t}- Raster processing

t- Vector processing

- & SAGA

- & TauDEM

FF L F L F L L E L F L
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Exercises - Analysis
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Analysis (Task 6)

— open existing QGIS map document
data/seattle/seattle_exercises.qgs

- make a map of the neighborhoods colored
based on the number of trees in each
neighborhood (Task 6.1)

- label the neighborhoods including
the total count of trees (Task 6.2)

Hint: You’'ll need a spatial join.

QGIS Workshop 4
Practical QGIS =



Analysis (Task 6)

Creating a selection

QGIS Workshop

Practical QGIS

+ Select b T

.| Vector Raster Database Web Mesh Processing Help

[} Check Geometries..

DB %2 a7

[hee ® 2 R0]

= I8! quickosm C
Select Within k
Geoprocessing Tools L4 - 1 7 e
Geometry Tools G ﬁ J.I e H ‘ F.!.hf J_I L
Analysis Tools v (L1 | i—:_‘ 715/ REAN :
Data Management Tools _b_ /<¢ r—l"“‘ Phinn E'I.r_]' —F‘%‘i _\J_‘)‘:,g —1
arch Tools 1 A NN
k VESL ) Extract Layer Extent... T |

Random Points in Extent...

Random Paints in Layer Bounds. ..
Parameters I Log |
52 Random Peints Inside Polygons. ..

Select features from

— - Random Selection... J
| & neighborhood [EPsG:4326] . Random Selection Within Subsets...
Where the features (geometric| 1 Regular Paints...

v intersect [ touch

[ contain I overlap
r disjoint ™ are within
r equal [~ cross

By comparing to the features from
I -7 neighborhood [EPSG:4326]

= -l 9

™ selected features anly
Modify current selection by

Icreating new selection j

Select by location

This algorithm creates a selection
in a vector layer. The criteria for
selecting features is based on the
spatial relationship between each
feature and the features in an
additional layer.

%3 TERRA GIS
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Analysis (Task 6)

CaICUIatin numbers _’ﬁﬂaster Dubhes VWb Meh Proc=ng Help
. Q ok LB T ml, -|[OS SO RO

- I8! Quiddosm »
o C ° Select Within * bt
ount points e e
o anjleEE A
° » Analysis Tools * 1 - L J-_I LAY e
I n po Iygo n Data Management Tools Merge Viector Layers... n e}! ? ﬂe{ﬁ\j{? ——f—
| | Research Tools E m Reproject Layer... = R T L A

—u —d'[i we;i! 4o\ Create Spatial Index... o] 1_| | _Il __'\_Hr B 2
0 r 8P 1oin Attributes by Location... 1] __[_r‘ = ] 1 L! J_u
x|

+ Join Attributes hv]_nca | split Vector Layer...

Parameters | Log | Join attributes by

»Join attributes e —— s

- neighborhood [EPSG:4326]
This algorithm takes an input

- ad I” | Selected features anly vector layer and creates a new
b I O ca t I O n ; vector layer thatis an extended
) Join layer version of the input one, with
o additional attributes in its attribute
I'..- - neighborhood [EP5G:4328] j _I ) | tahle.
I™ | selected features only The additional attributes and their

values are taken from a second

Geometric predicate pri i,

vector layer. A spatial criteria is
¥ intersects [ overlaps applied to select the values from

the second layer that are added |
I™ contains I within to each feature from the first i

layer in the resulting one.
|| equals ™ cosses

™ touches

Fields to add (eave empty to use all fields) [optional]

IEI elements selected _I
Join type

| =l
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Analysis (Task 7)

- Make a map of the number of trees per capita
(Task 7.1)

Hint: You’'ll need population data from tracts and a
field calculation.

QGIS Workshop % TERRA GIS
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Analysis (Task 7)

— Use the data provided and
geoprocessing tools to locate areas
where the city should plant more trees (Task 7.2)

— The manner in which you define/determine
this is up to you.

Hints:

— You could set a threshold on the number of
trees per area (or capita)

— You could use “"Rule based” classification

QGIS Workshop % TERRA GIS
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Spatial Analysis and Tools Q

& QGIS Plug-ins
& Default Plug-ins: e.g. DB Manager
¥ Resource Sharing
¥ Openlayers (Google, Bing, Openstreetmap base maps)

I Georeferencer

& Semi Automatic Classification Plug-in (Remote sensing)
& Others

QGIS Workshop % TERRA GIS
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‘\
Resources Q

Documents

PDF under workshop/docs/books folder (version 3.4)

QGIS User Guide

QGIS Training Manual

A Gentle Introduction to GIS

PyQGIS Developer Cookbook

QGIS Map Design - (can be bought from the Locate Press web site )
Learning QGIS (third edition) - (can be bought at the Packt web site )
The PyQGIS Programmer's Guide. Extending QGIS 3 with Python 3

Other resources for learning QGIS

OSGEO Foundation
Conferences

Email lists
User groups
OSGEO Planet blog aggregator

Geo For All is dedicated to promote the adoption of free and open source software for geospatial
technology through education, research and public awareness.

GeoAcademy Class videos on YouTube

Class materials download

0GIS Workshop %3 TERRA GIS
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Workshop Day 3

Advanced functionalities with QGIS

QGIS Workshop 4
Practical QGIS =
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Introduction Q

Layer Properties
Lots of settings
interesting options including

¥ Flexible Ul Attribute

Data source encoding IUTF—S ‘I

v G ry and C il

Set source coordinate reference system
EPSG:4325 - WGS 84 = 2l

Create Spatial Index | Update Extents

Diagrams

tables o —
i Attribute Forms g e

e.g. using defined ——

value drop down

menus

¥ Custom Actions
Python code

Query e |
soie - [ o | _co L
0GIS Workshop %3 TERRA GIS
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Using Layer ‘Actions’
to automate things

QGIS Workshop
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Layer Actions W

Open Wikipedia web page on click on a country on the map

» *open_wiki_page - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

IDEanEYdert-a-CEE#z = 0SSP HPPE
@@V Z w60 | ermesomeacorn [] | o o~
1#.v A EELE

Layers &5 X -t s

g A Ve ;
«" .@ BT &E~F XL 5 e N oy
hv? A 3
----- D countries '
Fan ..7.
-.::1 . | .
Fle Edit View History Bookmarks Tools Help O] x|
W Egypt - Wikipedia b+ . v
NI B @8 f[Qseaa | » 2 TR
s . P
\ ¢ ) o, I
@) terracis E9buch & Googe [HsEG EHoi Eyann Ekai B3 trang_und Karsten [ search » P : ;o T
Y 1 | S
. = o ) o | N
Motlogged in Talk Contributions Create account Login ﬂ { :
Ao |
L

Article  Talk Read View source View history | Search Wikipedia Q| ,*”u“x .
) ~_J
]

WII;I”P.EDIA Egypt a 7

The Free Eneyclopedia From Wikipedia, the free encyclopedia Coordinates: (g, 26°N 30°E —\ § click ;J’ Ry
< rla /—K f ¢
Faus L \Ii ‘Irfx_____’__..\ / Y 1
Main page For other uses, see Egypt (disambiguation). — . /
Contents : : - i Wlkl page - \
Egypt (/ [:d3Ipl/ (w listen) : L . N
g EE-fipt. Arabic: s Misr) Arab Republic of Egypt *\__opemed T ¢
Current events IPL, e MisT), | e - wor| o :’_J operied | ./
| I d]u : “ A ’I /'..J J-.'\—L\.-...
T o Pt
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Layer Actions
Example: \examples\maps\open_wiki_page.qgz

Open Wikipedia web page on click on a country on the map
x

q Information

J“\ Source . Z
-

Type IF‘yL’non LI | | Capture output
€I Labels Description Ioperl Wikipedia page of Country

Shaort Mame ILea'-.-'e empty to use only icon

Icon | _l

Diagrams

g 0 View P —
E Fields | | Layer Scope
I Field Scope =
= P 3
mS] Attributes Form e
Joins ¥ canvas | Available for individual features. For example on feature forms or per row in the attribute table. |
I
—Action Text

The action text defines what happens if the action is triggered.

The content depends on the type.

Far the type Pyifion the content should be python code

For other types it should be a file or application with optional parameters

1 import-urllib - _l

import-webbrowser
from-qgis.PyQt-import-QtWidgets 2

2
3
4
5
3
o
&
a

g Dependencies
Legend | | | ] 4|Hdp

QGIS Workshop ¢§ TERRA GIS
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Editing Layers and
custom interfaces
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Editing Layers

Using defined value drop down menus
Example: \examples\maps\editing.qgz

Layers

& X

« 0 @ T &~

- [] — watermain
[ £ parcels

Kilosa
Smith
Vennemann
Walker

! Layer Properties - parcels | Attributes Form

Joins

.
ﬂ Auxiliary Storage

@ Actions
o
- Display

3 3
' 121/3 \et}'\
Fendi *05 P
R
" A~ %A 5

-8 x|
IAuhogenerahe LI - | IShow form on add feature (global settings) j
: N
Available Widgets v G val o
d Blias I
: Comment
- QML Widget I+ Editable | Labelon top
o HTML Widget
w Widget Type
IVaIue Map j
Combo box with predefined items. Value is stored in the attribute, description is shown in the combo box.
Load Data from Layer | Load Data from CSV File | e
Value | Description |
1 | Smith Smith
2 | Walker Walker
3 |Vennemann Vennemann
4 |Kilosa Kilosa
5 =
Style ok | cancel Apply Hep |

QGIS Workshop

Practical QGIS
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Interfaces with QT Designer

Can be installed via OSGeo4w, includes custom QGIS widgets,
can be saved as *.ui file, a tutorial is here

. D5GeodW

8 Qt Designer ;Iglil
" GRASS GIS 7.8.2 File Edit Form View Settings Window Help
%Msvs JJDw DDH_%@.. IEREEEE )"
i= norGIS ALKIS Import (fullschema branch Bl The Geospatial Power Tool - untitled™ Object Inspector =
{5 norGIS ALKIS Import lF"‘E' ‘1’1*’; |cass |-
% 0SGeoaw shell E Calendar Widget B - mﬁx gg:tgsutmﬂsax

E LCD MNumber

] Progress Bar

> ~mMa.. Box Q QgsMapLayerComboBox

|| QGIS Browser 2.18.24 with GRASS 6.4.. el i i

a; QGIS Browser 2, 18,28 with GRASS 7.6.1 -—
@ QIS Browser 218,28 Nt Lo

{5} QGIS Desktop 2. 18. 24 with GRASS 6.4. o =l
¥ QGIS Desktop 2. 18,28 with GRASS 7.6.1 (] openaL widget Property Editor 5 x
./ QIS Desktop 2.18.78 A QQuickWidget [Fiter =
{2} QGIS Desktop 3.4. 15 with GRASS 7.8.2 ;@ QWEbE"g‘”Z“Z“;M S GeospatiaPanerTool : QDlog \
{3 QGIS Desktop 3.4.15 Q@ ossAuthConfiselect Bopesty [value [<]
{5} QGIS Desktop 3.10.2 with GRASS 7.8.2 Q qosChedablecomboBox S g ,B’ R
@ QGIS Desktop 3.10.2 foome Q QasCollapsibleGroupBox tabletTracking r J
./ QtDesigner with QGIS 2.18.28 custom | @ Qescolortuton e
@ Qt Designer with QGIS 3.4.15 custom w Q QasDateTimeEdit - acceptDrops ]

2} Ot Designer w 3.10.2 custom v () QasDeckwicget m::e [The Geospatial Power Tool ﬂLI
(=7 saGA GIS (2. 1.2} () QosDoubleSpinox :
& SAGAGIS (2.3.2) (2 QustxpressionBuideridget Resource Browser g x
{'}} Setup Q QgsExtentGroupBox / e IFiItEl
Q‘ Tora {S.U,Ua} Q QgsExternalResourcellidget - <resource root>

|| GRASSGIS 6.4.3 | (2 qosFieldcombosox

Q QosFieldExpressionWidget
Q QosFileWidget

Q QosFilterLineEdit

Q QgsFontButton

Q QgsMaplLayerComboBox
—

Signal/Slot Editor | Action Editor

Resource Browser I_

4

QGIS Workshop
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Adding a custom *.ui file

Layer Properties -> Attribute Form

» Layer Properties - field_data | Attributes Form . ) 5'
. Provide ui-file LI A IShow form on add feature (global settings) LI
q Information Edit UL I _I
J\g- Source | |' s
C@ | 2 - terragis - - m” Search terragis @
L abc
Organize ¥  New folder = ~ O] @
-
] <% Favorites =1 Name * | Date modified | Type
ﬁ 3 B Desktop .. .android 4/16/2019 06:55 File folder
4 Downloads | .config 4/9/2020 14:47 File folder
D {llher Widgets a0 Bec Hoes .. .designer 5/25/2020 156:48 File folder
- QML Widget i workshop dal - ile fold
S HTML Widget || scripts ./ .gdal 5;16;’2019 03:09 File er
s . .gimp-2.8 5/24/2020 16:07 File folder
Joins = Libraries . .gwsig-scripting 3/15/2018 07:37 File folder
i=_E] Documents . .matplotlib 5/23/2020 1414 File folder
Auxili :
e J} Music | .openjump 1/31/2018 01:07 File folder
Aciions (=] Pictures . .orade_jre_usage 3/19/2018 07:38 File folder
S =1 Subversion
. .plotly 5/2/2019 10:19 File folder
B videos
Display ;I 4 I I »
Feriea File name: I j IUI file (*.ui) j
Open I Cancel |
Variables A
EIEVEN -
Metadata ™ Apply default value on update
ooty | hep |

QGIS Workshop
Practical QGIS
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QGIS and Spatial Databases

Extending GIS Capabilities

file based vs. server based

QGIS Workshop 4
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Spatialite

Spatialite — file based Spatial Database

Spatialite is a spatial DBMS built on top of SQLite . Both for- file based
mats are file based and thus are light weight and portable. The DBMS
spatial components depend on the PROJ and GEOS libraries. light weight
Related tools include the RasterLite library to handle Raster portable
data and spatialite-gis (a minimalistic GIS tool). Spatialite
has the potential to replace shapefiles as a simple data ex-
change format. Starting with version 1.1 QGIS can read the
format, support by OGR/GDAL was included since version 1.7.0.

Spatialite GUI

1o
https://www.gaia- lkf"” — l &)
gis.it/fossil/libspatialite/index e | . =)l &)l]| )] @)
Tables [ Result
‘;“" E’atlﬂfsd Option Table Mame Geometry field
i Spatial Index
EI'SES Table [ |"] [SqIResult ] [Geometry'

_,,’E" geom_cols_ref_sys

. _,,’E" geometry_columns

’E’ geometry_columns_auth
/’E’ geometry_columns_field...
# geometry_columns_stat...
P geometry_columns_time
P spatial_ref sys
Spatiallndex
spatialite_history
sgl_statements_log
sglite_sequence
vector_layers

e
vector_layers_auth ’;
et oy

4, Lo Bold i o

IHH

+

E
E
+
E

- - - - E-E-E -

ST T TR TS
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PostGIS — Spatial Database

PEstGIS ™=

¥ PostGIS is an extension for PostgreSQL
¥ adds support for geographic objects to PostgreSQL

¥ enables PostgreSQL server to be used as a backend spatial
database for GIS

¥ Spatial operations and analysis simply mean running a
(spatial) SQL query in the database

& Similar functions to ESRI Arc SDE but also much more ....

QGIS Workshop
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PEstGIS —

. EI% Functions (7800
POStG I S F u n Ct I O n S . Eﬁu‘-‘nc_slff:sgenjsnnl{integer, geography, integer, integer)

----- %- _sk_asgeojson(integer, geomekry, integer, integer)
----- w» _st_asgmiiinteger, geography, integer, inkeger)
- Spati al SQ L ----- & _st_asgmliinteger, geometry, integer, integer)
----- & _sk_askml{integer, geography, integer)
----- w2 _st_askml{integer, geometry, integer)
----- E& _sk_bestsrid{geography, geography)
----- & _st_bestsridigeography)
----- &> st buffer(geometry, double precision, cstring)
----- E& _sk_rconkains{geometry, geomekry)
----- Ei‘-‘ _st_conkainspropetly{geometry, geometry)
----- & _st_coveredbylgeometry, geometry)
----- &2 st coversigeography, geography
----- %- _sk_covers{geometry, geometry)
----- %- _sk_rcrosses{geometry, geametry)
----- &> _st_dfullywithin{geometry, geometry, double precision)
----- &> st _distance(geography, geography, double precision, boolean)
----- &> _st_dumppointsigeometry, integer[ )
----- &2 _st_dwithin{geometry, geometry, double precision)
----- &> st _dwithin{geography, geography, double precision, boolean)
----- e st equalsigeometry, geometry)
----- &2 st expand{geography, double precision)
----- E‘;«“- _sk_intersects{geometry, geametry)
----- &> _st_linecrossingdirection{geometry, geometry)
----- &2 _st_longestiinelgeometry, geometry)
----- w _st_maxdistance(geometry, geometry)

QGIS Workshop
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PostgreSOL 2 pgAdmin 111

P@St@ﬂg File Edit Tools Display Helpr-_;‘ .
FO wlldldr?®

PostGIS

I @ Sorvers () - Property | Walue -
= =|Marne geomekry_columns
pgAdmln — GUI base oD 16754
- - - =| Owner gisdata
Database administration tool
=T TETTEE . — = Primary key f_table_catalog, F_table_schema, F_
: E‘l_i Databases (7 =|Rows (estimated) 1
&[] gisdata :=|Rows (counted) 3
2 ) mepbender i
- Bl ocla = Inhetited tables count 0
File Edit Tools Display Help - T Casts (269) *=Has OIDs? Yes i
— - Languages (1) = System table? Mo -
"ﬁj ﬁ : %‘;I_I | ﬁ { él EI@ schemas (5 d P
[ = ’ = ==/ E "'$ infarmation_schemna Propetties | Statistics | Depends on I Referenced by I i
[+ € pg_cakalog
E Servers (3] ---@ pg_toast —- Table: geometry columhs
&[] Snuggie {localhost:5432) (- @ pg_temp_L
; . . . [=]- & public —-- DROP TABLE geometry columns:
I_——_IEI terragis 2 (aliance. berragis. net: 5432 3-[B) Agaregates (18)
|_——_|l | Databases (7) Canversions (0 'EREATE TAELE geometry columns
""" |_H gisdata % EE:E:Z:E(?:;ES} f table catalog warchar(256) NOT NULL,
..... |H mapl:uenl:ler % Trigger Functions (3) f table schema warchar(zZ56) NOT NULL,
= ‘] acla % Procadures (0) f table name wvarchar(Zio) NOT NULL,
- f geometry columnh warchar(2Z56) NOT NULL,
- Casts (269) Q}' Spsrator H7) coord dimension intd NOT NULL,
= Languages (13 @ T = SELE AN,
T & sequences (3) “type” warchar(30) NOT NULL,
P plpgsql - Tables (&) CONSTRAINT geometry columns pk PRIMARY KEY (f -
% Schemas (5) L——_Iﬁ geornetry_colurmns i
e B[] Colurmns (14 WITH 0IDS;
_% Replication (0) -4 Constraints (1) ALTER TAELE geometry columns OWNER TO gisdata;
..... | | postgres - [E Indexes ()
----- Rules (0]
% Triggets (00 —
+-[] ocla_query_Fields
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Example for practical use of the PostGIS Database

g e
; r\".;»g il ™S
= e 1 o
§

¥ Unified data storage and retrieval PastGIS

¥ GIS functionalities

¥ Find nearest spatial features

I Nearest road (reverse geocoding)
¥ Nearest conspecific plant species (Whippet model)

¥ Buffer, locate within another feature, and calculate
distances (modeling)

I Model calculations of attributes
(leading to prioritization scores)

¥ Extension of Web GIS capabilities
¥ Data queries for dynamic data display

QGIS Workshop -3
Practical QGIS



Working with PostGIS data in QGIS X\

Create Database connections in Browser, right click ...

Browser ﬁ X
e TTe =] +! Authentication x|
: : —Connection Information —
= : Favorites Name Iosgis Id I Generated .“;".l
" [ c:\download Name Ipraﬁml QGIS
B[] C:\05Geo4We4\apps\qgis\resources'd service | Resource IOptic-naI URL resource
B [ G:\catalog'Topography\Elevation\stat ) _
EE Sy i Basic authentication *| Clear
B [ H:'\projects\gis_dasses\2020Yqgis \wark Host |terras. terragis.net I J _I
" [ H:projects\Ramonaldata Port 5432 Username stosgisuser
- [ H:\projects\RegionStuttoartidata Database [osgis -
- [ H:'projects\RegionStuttoartidata\DOP, - = Password |wsprachalqgls42 F show
- [ spatial Bookmarks S5t moce Idlsable
i —Authentication Realm IOptic-naI
- [¢r] Home
- D o) Configurations I Basic |
H- [ Dy Choese or create an authentication configuration
B[ E\ | 4] =] =
&[] F: _I _l —l Note: Saving wiites directly fo autheniication daiabase
2\ Configurations stare encrypted credentials in the QGIS authentication
=[] & database. Reset Save Cancel
M- [ H:y
= A
[ G" GeoPackage Test Connection
[ Spatialite
=1 f = ™ Gnly show layers in the layer registries .
H- =€ gisme._test Mew Connection... ™ Don'tresolve type of unrestricted columns (GEOMETRY) PO STG I S CO n n e Ctl O n
- = localhost I™ Grly lockin the ‘public’ schema
" =< onlineimage lokal I Also list tables with no geometry . 8 H
-- ={ practicalqgis on terrad ™ Use estimated table metadata H OSt ] te rra [ te rra g I S [ n et
B = steg o - . .
" ~C terrad osgis I™ Allow saving loading QGIS projects in the database D a ta b a Se . O Sg I S
" =< terraS.terragis.net . -
e User: wsosgisuser
- JB mssqL . .
- o2 [oc | cocel | vep | Pw: wspractialqgis42
- 68 wmsMTS i
B 6 %YZ Tiles
- €89 WCs
AR L
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DB Manager working with PostGIS data in QGIS

Import / export data
Dynamic query layers

-lnix
Database Schema Table
“@ ‘ DﬂportLayerﬁle... Eﬁmorttoﬁle...

Providers Info | Table | Preview |

& @ GeoPackage postgis_weather_location

N

| v

General info

Relation type: Table
Owner: postgres
Pages: 1
Rows (estimation): [
E| @ wsdata Rows (counted): 3
; ﬂ nearest_weatherstation Privileges: select, insert, update, delete

nearest_weatherstation

nearest_weatherstation PostGIS

! nearest_weatherstation

postgis_weather_location Column: geom
- = steg Geometry: POINT
= . Dimension: 2
- = terrad osgis
g y Spatial ref: WG5S 84 [ Pseudo-Mercator (3857)
B & terras. terragis.net Estimated extent:  -13618103.00000, 5043240.00000 - -13613927.00000, 6045735.00000
Bl = tiger Extent: {unknown) (find out)
- /7 spatialite
B W] virtual Layers A Mo spatial index defined (create it)
Fields
¥ Mame Type Length MNull Default Comment
1 id int3 8 N
2 geom geometry (Point,3857) b §
Constraints —
Name Type Column(s)
postais weather location okev Primarv kev id

I
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Examples - Dynamic Layers with Spatialite or PostGIS
Project \examples\maps\dynamic_data.qgz

1. get weather data from the web and display closest weather station + measure distance
=10l x|

DEBRREE-5-6-0 E#Za], 0P RP P 0>
| V; 2 #6011 5 = o -
| #. .

= { TE B 3 N E ] E
Layers E x OEJ‘M._ ’f T l //)!_ _____ £ fi-Ld [ i
e ' East Roy Street— =7 b (R | T T EEE L
o B ® T E AL e = : E] ||( ;,'* E
: == ¥ =T A : i Ol ety
E| L@ Spatilite 1 ‘ § .k -%E:m'\*:rrrr!-’xrﬂ:‘r | lE_a:.ll erzer E E :
. i~[¥ & spatialite_point_flooding : 1 N = A | Ca pl[c I [ 1
. i+ [#] = spatialite_flood_buffer_road:: - = L it East Fepublican Street— +——— "‘” e Repican T 1
1 ([ Unien T 'y u
E | | I I"
. i [¢] — spatialite_sea_roads Ixé g : i E 5 %
T N c . s i
’,"} Spaliaie Tnier = s poidl " o7y SRt :' § “EExst vy PRy R
E [ [l PostGs i |§ i} l i £ | ] 3 oy E| {f / |
=8 " :-‘ 05M Standard i 5 R f‘; - ol N e@t% = —AIIIN—‘ EaslTrfmasJ ent kT ) 14 |
S ! i == : 3L
e g‘ | l 4 F2 o £ | |
| | H J : f i — eet £ @Y
ki 1 — o StTEEt T | o, - 1| g [ £ L FEanr g
“ ]f/ : 41 . 1 . E‘ | |
S = Sl |
__ o — ap tol way" T | v
i 5 Hill {1
L ., 1 -4 -
\\\\\Q\. 7 = b = A Sreery  — ——
f\\;\ b :l' e E ?_
N/ A 7N\ . 244 i % : E
PR 2 R 1 = £ L
% , o A e 4 Bl i = T
E %& Amaien M R s £
b [ s . e
o N NN TR - | [ o
N P NN = ant-F‘ine—‘Etr’_ét't- b b
5N 3 e Al .
‘I I _'I \ \‘ -..‘, /_: y ' | § Il I | ‘
Processing T... I Br I Layer ... La... | A iy - 1§8 -E“ = ._.".""" *’ i G B

| Q Type tolocate (Ctrl+) oordinat| -13618559,6042875 W5 al|1:18187 x| @& agniﬁelltlt.’l% =1 oato [0.0° I+ Render @?EPSGM @ ,
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Examples - Dynamic Layers with Spatialite or PostGIS

Project \examples\maps\dynamic_data.qgz

2. Automatically buffer point to create flooded area, select and display affected roads

9

-l

Project Edit Wiew Layer GSettings Plugins Vector Raster Database Web Mesh Progessing uelpl

ID0BREEeE-EH-6-LEE# . T-OSPL PP H LHld-
| @V 2 w0 5 o ot
L AVAE RN [ENAI)CF

= S Y T
B o P N
: =}
o O & T EE-F IO o e
s TR Clyde Hill \.:-_)‘) N
= A spatialite_point_flooding L | I'| o
— spatialite_flood buffer_road E 1
i [w] — spatialite_sea_roads 4 | |
‘el ] spatiatite_buffer g ‘:;illlf L
B[] [ PostIs g ""4 &
=N Iﬁ' Temperature Medina 7 T Hl .
postgis weather locatior '3-"
- o.sitamrd Bellevue-
..... . 15 83.‘0‘: :
: < 1332 m distance from point 3
|
- [ 138
. h
’ 1-r ...'u ron
13,;1}3 ey
] i X '||L et
4 L o
. . . .‘
b R ,:‘Sé iLoke Hills
| 3 e Ral
J 4 12 &1 Geeen, Helt
| | A .. | l ]' ey - Pakk:
ProcessingT.. | Br.. | Layer.. la.. I < i, i : .
| Q Type tolocate (Ctrl+K) oordinat| -13599309,6046657 W wal| 162001 x| @ aonifie|100% = otatio f0.0¢ =] ¥ Render & EpsGizss7 @ y
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Using Python and
R (Statistics program) scripts

QGIS Workshop
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QGIS + R Package (Statistical Software) Q

@ Official R webpage and download links
¥ R Studio

Articles R + Geospatial use

' Geospatial data in R and Beyond R, an Integrated Statistical
Programming

¥ Environment and GIS Spatial data and R

R scripts and GIS integration

I R-scripts in Processing "Spatial data processing framework for
QGIS" Plug-in (formerly Sextante plug-in)
Needs to be enabled in Processing menu / providers:

¥ After R is enabled (and installed on your operating system) you can
run the scripts from the Processing Toolbox — see next page

I Note that R Packages need to installed via an R interface
@ QGIS will find all R packages only if present in local user folder

QGIS Workshop §§ T ER RA G | S
PracticalQGls Ll EnviRowvenT Recionat Anacrss




A
GIS “elzlam S z|ERIr o 0|a]# &)
1 Python Console # = active_layer_hemisphere.py (£ | [Uncomment | .
2 Use iface to access QCIS API interface o 1 _I A
r Type help(iface) for more info =1
3 Security warning: typing commands from a 2
and/or leak 5 from-ggis.PyQt.QtCore -import -GVariant
4 &
8
¥ Th i ti :
ree main options 10
TR — daf -hemisphera (geom) -
S #To - compute - the -hemisphere,
33 box eom.boundingBox (} ]
¥ Python console B | e e el
15 return - "H"
16— if box.yMinimum{} <=0 -and box. yMaximm({} <= 0:
. 37 return-"S"
¥ Processing tools - e
13 return - "B"
20
. Fran z1 — layer =-iface_activeLayer ()
¥ Plugins
23
z4
z5 provider -= layer dataProvider ()

¥ Good overview about Python in QGIS
Understanding Python in QGIS - Victor Olaya

https://github.com/volaya/qgis-python-course

¥ Tools such as
& WinPython ( IDE + QT Designer)
¥ QT Designer
& Plugin-Builder 3 Plugin

Creates a QGIS plug-in template
for use as a starting point in plug-in development
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Example Python Console
Example to label countries with custom function

Project \examples\maps\countries_label hemisphere.qgz
Code \examples\scripts\active layer _hemisphere.py

Layers 5 X
@ ® T & ~H AL t
- ] ne_110m admin 0 countr;

=

Python Console

AEEL

=8 O] # openstreetMap [ &b

1 Python Console

2 Uge iface to access

n untrusted source ca
andfor leak

for more info

2 Security warning: typing commands from a

n lead to data loss

3

“|HB >0 6]Q# &

o &
= active_laydp, nooript BPY B |

s

QGIS Workshop
Practical QGIS

from ggis.PyQt.QtCore -import -JWVariant

— def -hemiapherea (geom) -

oundingBox ()

return - "H"

raturn -"5"

return -"B"

— layer = -iface.activelLayer ()

‘box. yMinimum({) ->-0 -and -box. yMaxioum () ->-0:

‘box. yMinimum() -<=-0-and ‘-box. yMaximum(} -<=-0:

"
TERRA GIS
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Processing Toolbox E X
- - - o
Example Python and R in Processing RRAO0E 0D
Q, Search...
E b I . P . d H- ) Network analysis ;I
Nna N g rovidaers - 2} Raster analysis
O} Raster e anlys
I— - ) Raster tools
i Setting | Value - ) Vector analysis
G General - G Vector creation
= Menus Reset to deﬁ:ultsl & G Vector general
o, - () Vector geometry
Models - ) vector overlay
Providers - G} Vector selection
E| ’&, GDAL - G Vector table
----- iial Activate = GDAL
Data Sources [ Raster analysis
H @ GRASS Raster conversion
&~ - LAStools -Raster extraction
Rendering — - Raster miscellaneous
- OTB ‘Raster projections
Wector conversion
Canvas & Legend E-®RR “Vector geoprocessing
- (R Package repository http: /fcran.at.r-project.oraf - Vector miscellaneous
Map Tools - (R R folder C:/Program Files/R/R-3.6.3 E f:;;sl
3 ols
- R R scripts folder C:\Users\terragis\AppData \Roaming \JGI h Models
- C® Use 64bitverson ¢ i i % Tracca_Profilo
- €f Use user library folder instead of system libraries .- cool tools
) . . - my tools
- Cf User library folder C:\Usersiterragis\AppData\Roaming\QGL | &1 ot
E- & sAGA E®RR
- (G Activate - R Min_Max
@ Enable SAGA Import/Export optimizations O @ Scatterplot
&L I . 7 - (R Summarize by field
ST I ] - R Summarize by two fields
@ Log execution commands -~ CR test_sf
& 8 TeupEM - R test_sp
Authentication &- ,ﬁ Terrain shading [+ [R-Geostatistics]
[# Basic statistics
- Q- & Scripts [+ ggplot
Network . '
= . Scripts folder(s) C:\Users\terragis\AppData \Roaming \JGI EII :ome Range Analysis
[y scripts
[ Plots
Locator - Point pattern analysis
[#}- Raster processing
i [#- Vector processing
w
- & SAGA
| (- & TauDEM

QGIS Workshop
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Example R Processing
Example create BOX plot from Field Data Point Layer

» *Kenya map 1 - QGIS

e B8 e, S EE %=

] ..

Project Edit View Layer Settings Plugine Vector Raster Datat Web Mesh Processing Help
L[ RPPRE

eV, Zm@lLl o oo RS

|#. 7 ' - EIcEd:
8 X \\\. P \ L{ S D)

N\
s
...\.:\‘//l"

Processing Boxplot

Parameters Log | =

C rocessing boxplot

G2 vector geometry “IibPaths ("C:/Ussts/tecragis/Apphata/Rosming/Qels/ ] p 9 P L
-{?:} Bounding boxes QEISE/profiles/default/processing/rlibs™) C:
' Minimum bounding geometry tryCatch (find. package ("sf"), error = functionie) \Users\terragis\AppData\Roaming,

install .packages("sf",
library("s£")

tryCatch (find.package ("raster”),
functionie) install.packages("raster"”,
dependencies=TRUE! ) %
library("raster™) |
Layer <- st_read("H:/projectasgis_classes/2020/
ggis/workshop/data/kenya/field data.shp™, quiet =
TRUE, stringsAsFactors = FALSE)

X <— "APD™

png ("C: /Users/terragis/AppData/Local/Temp/
processing_fadS5aScZ70574ad?b30%6a4ae4%a8021/67a5béb
2608b4ce7801357155a77cbel /RPLOTS . png™ )

boxplot (Layer [[X]])
dev_off ()

R execution console output

dependencies=TRUE)) QGIS\QGIS3Yprofiesidefaultiproc
essingrscripts'processing_boxplot

FsX

4% Oriented minimum bounding bax
B-@®R

= My scripts
- (R processing boxplot

error =

Results Viewer
@R R Plots [05:52:38PM]
R RPFlots [05:51:22PM]

Losding required package: sp

null dewvice

\Temp/processing_fad5a3c270574ad2b3096242=4928021/
ae3bZe33ddaT4accaabbealleb8077ea/RELOTE html ' }

Loading resulting layers
Algorithm 'processing boxplot’ finished

HTMI mavbrusk hae haan nanarstad b Hhic slasrithm

QGIS Workshop

Practical QGIS

Lo . File path; .
Execution completed in 2.06 seconds ilsers\terragis atallocaliTemplprocessing fadS: 1
Results: 89c270574ad 2b3096a4ae 4923021 \ae 3bBe 39dda74ac ,
{'RPLOTS': 'C:\\Users\\terragis\\&ppData\\Local\ taabbce 10eb80772a RPLOTS. himl:

%3
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Additional Notes
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Example 3D View

Project \examples\maps\wa_olypmic_pen_elev 3d.ggz

! wa_olypmic_pen_elev_3d - QGIS

Project Edit | View Layer Settings Plugins Vector Raster D

|-} New Map View
H D — 8| Mew 3D Map View
Hﬂ @ @ Pan Map
Hi‘:’ Pan Map to Selection
47- 7 @ FoomIn
Processing Tt =/ Zoom Out

Web Mesh Processin

Cirl+M
Cirl+Alt+M

Cirl+Alt++
Cirl+Alt+

A
.& ® L % Identify Features
L count Measure
" () Raster 3 Statistical Summary
" @ vector

Ctrl+5hift+

3 bl
- @) vector L Zoom Full
- (G Vector & | Zoomto Selection
- @ GRASE p Zoom to Layer
s ZoomLast

s Zoom Mext

Ctrl+shift+F
Cirl+T

- %5 Model, [ Zoom to Native Resolution (100%)

Decorations
Preview Mode
|T Show Map Tips
1, New Spatial Bookmark...
|7 Show Spatial Bookmarks
Show Spatial Bookmark Manager

Ctrl+B
Cirl+shift+8

ES

L]
% Refresh
‘@ Show All Layers

_ Hide All Layers
‘@ show Selected Layers
- Hide Selected Layers
- Hide Deselected Layers

Crl+5hift+U
Ctrl+shift+H

Panels

Toolbars

Toggle Full Screen Mode
Toggle Panel Visibility
Toggle Map Only

F11
Ctrl+Tab
Ctrl+5hift+Tab

QGIS Workshop
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Example Map in RStudio (no QGIS needed) N\

\examples\scripts\more\tz_cloropleth_carto2.r

& Rrstudio — ol x|
File Edit Code View Plots Session Build Debug Profle Tools Help
LERIR - T = = Addins ~ Kl Project: (None) =
@] tz_cloropleth_carto2.r =1 Environment  History Connections =
Source on Save | Ty /- =Run | [*= Source = H ~ Import Dataset » | & List =

Z0 ?F. Ldy®erL: SLdAI'L WILFI EXLENL 1dyEr 11’0 DdLRguurna 4ang wo ;I
27 plot(tz_extent20137, border= nNa, col = "#ABCAEQ", bg =
28 # Layer 2: Plot bordering countries

] Global Environment -

29 plot{region_boundaries21037, border = "white"”, Twd = 0. Files Plots Packages Help Viewer =]
30 # Add TZ Population density Layer by Region ® xS . s Fo ish -
31 choroLayer (spdf = tanzania_districts, # spatialPolygons — - ’_ Z?om Exp.ort g £ B Bunlish
32 var = "DENSITY", # district ID Tanzania Districts Population

33 col = cols, # colors :

34 breaks = c(0, 2, 15, 25, 50, 75, 120, 300), Pop. Density/Km2
35 border = "grey40"”, # color of the polygons b 300

36 Iwd = 0.5, # width of the borders N 120

37 legend. pos = "topright™, # position of the 1 s

38 legend.title.txt = "Pop. Density/Km2", # tit =t

39 legend.values.rnd = 1, # number of decimal i f:

40 add = TRUE)

41

42

43 # Layer 3: Plot a layer of countries borders

44  plot(tanzania_districts,border = "grey20", Twd=0.753, ac
45 # add prettymappr scale bar, use projection and positic
46 addscalebar(plotepsg=21037,pos="bottomright")

47 # add prettymappr north arrow

48 addnortharrow(pos = "topleft”, padin = c(0.15, 0.15), s
49 Iwd = 1, border = "black™, cols = c("whit

50 text.col = "black™)
51

52 # Layout plot
53 TayoutLayer(title = "Tanzania Districts population”, au_|

54 sources = "Map created for CcrP, Feb 3rd 2C~
[ — o

b (Top Level) = R Script =
Console  Terminal =]
RUE) T A

> # add prettymappr scale bar, use projection and position
> addscalebar (plotepsg=21037,pos="bottomright™)
> # add prettymappr north arrow

> addnortharrow(pos = "topleft”, padin = c(0.15, 0.15), scal
e = 0.6,

+ Iwd = 1, border = "black™, cols = c{"white",
"black™),

+ text.col = "black™)

>

> # Layout plot

> layoutLayer(title = "Tanzania pistricts population”, autho
r = "Karsten Vennemann, TerraGIS LTD",

+ sources = "Map created for CCRP, Feb 3rd 2017"

, frame = TRUE, col = NA,coltitle = "black™, scale = NULL,no
rth = FALSE) Msy ted for CCRP, Feb 3rd 2017

p cres , Fe
s ~| Karsten Vennemann, TensGIS LTD 300 km
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QGIS — Metadata Q

viewing, editing, exporting, etc

What are our options for documenting database or shape files
with metadata?

¥ Starting with QGIS 3.6 one can enter information about the layer via
the layer properties window and save metadata as a file (QMD file) or
"Save as Default” right click layer, choose Metadata tab

QGIS Workshop ¢§ TERRA GIS
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QGIS - Joining Tables Q

i tutorial
http://www.ggistutorials.com/en/docs/performing table joins.html

QGIS - Building a Map Atlas

¥ tutorial
https://docs.qgis.org/3.10/en/docs/training manual/forestry/forest maps.html

QGIS — Topology

¥ step-by-step tutorial:
https://docs.qgis.org/3.10/en/docs/training_manual/create_vector data/topo_ed
iting.html

QGIS - Grass integration - two options:

I Using the Processing plug-in (Spatial data processing framework for QGIS)
is easy to use

¥ Using the Grass plug-in - has more functions but is more difficult to use
installation via 0SGeo4W “advanced” mode

QGIS Workshop §§ TERRA GIS
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