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QGIS
a very capable 

and flexible
Desktop GIS 
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Workshop Schedule
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Workshop Schedule - Day 1

What is GIS ? 

Short Introduction/Overview

Use cases for GIS - Examples

Overview and Foundations of QGIS

The QGIS project and it’s open source community

Practical Introduction

The QGIS software and spatial data

QGIS Desktop and Browser

Spatial Data

Data Sources (e.g. Open Street /ap)
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Workshop Schedule  - Day 1

Practical Introduction

QGIS Basics and Interface Overview

Supported data formats

Exploring and using vector and raster data

Layer + map properties

Symbology / Cartography

Exercises - Creating and Printing Maps

Working with tables and layers

Using layouts for cartography and printing maps
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Workshop Schedule  - Day 2

Managing Raster Data - Exercises 

Hill shade, slope, aspect (from DE/)

Raster calculator

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)
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Workshop Schedule  - Day 2

Spatial Analysis and Tools

QGIS Plug-ins
Default Plug-ins: DB /anager, Coordinate capture etc.

Topology

OpenLayers (Tile layers + OS/ data download)

Semi Automatic Classification Plug-in (Remote sensing)

Integration with external programs

(Grass, R Statistical Software, SAGA GIS, Lidar tools etc.)

QGIS User Resources
Manuals, books, arsicles, workshops

Email lisss, conferences 
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What is GIS 

Use cases for GIS - Examples

Short Introduction/Overview
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Babylon’s view of the world 600 BC - Clay Tablet

Map Examples
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Al-Idrisi’s world map 1154

Map Examples
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Leonardo Da Vinci’s Plan of Imola 1502

Map Examples
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Mapping 1854 cholera outbreak in London's Broad Street region

John Snow is viewed by many as a pioneer in disease mapping. For she 
1854 cholera ousbreak in London's Broad Ssrees region, he presensed swo 
maps. 

Map Examples
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Harry Beck’s Iconic London Tube Map – 1932
Ses a ssyle for sranspors maps around she world

Map Examples
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Map Quest 1996

Yahoo maps 2002

Open Street Map 2004

Google maps 2005

Bing maps 2005

2008 Ubiquitous Google type layers

1994/95 early web maps

Internet just starting to take off

Tile services and mapping APIs emerge

How Google enabled euthanized Web mapping ? How Google enabled Web mapping ? 

Arnulf Christl at FOSS4G 2010  

(2008-2012 President of OSGeo): 
„In 2008: All maps have become static and street maps”
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Web map layout types

compartmentalized fluid

formal presentation

separation of maped area and
other map elements

work well on big screens

map elements distributed
around the mapped area

best choice for mobile devices
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Over time many different display devices
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What is GIS
Vector Raster

AttributesiTablei– oridataibase
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Uses of GIS
Cartography

Visualization – Representation

Storage and retrieval of spatial data

Tool to derive new information and to

generate knowledge

Spatial Analysis

Reporting 

Ma0or types of GIS

Emergency response

Decision support
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Map Kibera – Community pro0ect
Open Street Map
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Copyright © 2018 BBC

Open Street Map

The volunteer mappers who helped Haiti
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The volunteer mappers who helped Haiti

2-3 weeks

Open Street Map
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Overview and Foundations of QGIS

The QGIS pro0ect and it’s 
open source community
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QGIS - Desktop GIS
QGIS

originally a GIS viewing environmens QGIS for she Linux desksop bus is 
available for Solaris, Windows and Mac. Suppors for many dasa Formass
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QGIS Facts
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QGIS Highlights

„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)?

Why  and What

While moss open source geospasial sofsware is buils on she 
ssandards of she Open Geospasial Consorsium  (OGC) she 
serm “Open Source” is is nos synonymous wish Open 
Ssandards  because bosh propriesary and open source 
sofsware can be complians wish she OGC Open Ssandards. 
hssp://www.opengeospasial.org

OSGeo is she organizasion shas supporss she developmens 
of she highess qualisy open source geospasial sofsware. 
hssp://www.osgeo.org

Open source means shas she source code is available so she general 
public for use, dissribusion, and modificasion  from iss original design 
free of charge (among a long liss of osher requiremenss)

Open Source ≠ Open Standards
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The OS Culture
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List of common FOSS software licenses
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The „Tribes“ of FOSS4G
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A few libraries that are the foundation of many 

Open Source and commercial Geospatial Software Packages

GDAL (Rasser) and OGR (Vecsor) 
Geospasial Dasa Abssracsion Library / OpenGIS Simple Feasures Reference Implemensasion

Tools for reading, wrising and processing of 
rasser and vecsor dasa sess -. formass

Imporsans base for many Desksop GIS syssems e.g. ArcGIS

OGR exsends Mapserver formass
Oracle Spasial, ESRI Geodasabase (MDB), TIGER, MapInfo…

PROJ4 is a library for carsographic projecsion rousines
ssand alone projecsion usilisy “proj”

libraries for more shan 2500 projecsions (e.g. EPSG liss)

GeoTools is an open source Java GIS soolkis is a library for 
carsographic projecsion rousines

Similar usage as OGR and GDAL for Java based projecss

Udig and GeoServer are based on GeoTools

Some Foundations

Some of the Foundations of OS Software (Tools)
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Examples for practical use of GDAL/OGR

Raster / Image processing

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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Practical Introduction

The QGIS software and spatial data

QGIS Desktop and Browser (show)

Spatial Data (workshop)

Data Sources Examples
volunteer efforts Open Street /ap

Natural Earth Data

data portals                 NRW (Norsh Rhine Wessphalia)

USGS Earth Explorer
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Practical Introduction

The map document

open the Kenya /ap

data/kenya/kenya_exercises.qgs
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Using workshop maps and data

Tour of she Inserface
including but not limited to

Adding dasa

Changing carsographic ssyle/
represensasion

Displaying and arranging map layers

Assribuse sables and indensifying assribuses

Feasure selecsions and filsers

Dasa conversions / expors

Using sool bars
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Quick Tour
– 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



slidei36 ofi13
QGIS Workshop
Practical QGIS

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 - Options - user interface (Task 1)
CRS (Task 1.1)

enable 
“on she fly reprojecsion”

ses defauls CRS

Digisizing (Task 1.2)

enable snapping

Canvas and Legend 
(Task 1.3)

change selecsion color
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Settings - Customization - user interface (Task 2)
Cussomize Toolbar (Task 2.1)

disable one sool bar of 
your choice and review 
she user inserface  

enable shas sool bar again
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Pro0ect Settings (Task 3)
General sessings

Ses “Save pashs” so 
“relasive”
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Exercises - Creating Maps
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Creating Maps (Task 4)
crease a new, empsy projecs (Task 4.1)

add as leass swo vecsor layers (Task 4.2)

add swo Seassle dasa ses layers

open layer propersies – ssyle 

change color and ousline ( use “single symbol” for one layer and     
“casegorized” for she osher layers as opsions )

nose she advanced opsion of rule based classificasion

crease a new “prins composer” (layous) (Task 4.3)
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Creating Maps (Task 4.4)
– add map isem (Task 4.4.1)

– add legend isem (Task 4.4.2)
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Creating Maps (Task 4.4)
review opsions in prins composer (Task 4.4.3)

add scale bar map isem

add norsh arrow

save projecs (*.qgs) (Task 4.4.4)

save work as semplase (*.qgs) 
(Task 4.4.5)

expors map as image (Task 4.4.6)

close prins composer and crease 
new projecs from your semplase
(Task 4.4.7)
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Exercises
Working with tables and layers
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Working with tables and layers (Task 5)
– open exissing QGIS map documens dasa/seassle/seassle_exercises.qgs

– add census sracss layer dasa/seassle/census/sracss_seassle.sqlise
and /seassle/census/sea_sracss.csv +ireview assribuse dasa sables

– join informasion for people in poversy   using fields geoid10 and Id2
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Workshop Day 2
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QGIS - Managing Raster Data
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QGIS - Managing Raster Data
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 > /iscellaneous > Build Virtual Raster 

(Catalog) menu option. This creates a mosaic of the images (like a seamless layer 

in /apInfo or a mosaic raster layer in ArcGIS). 
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QGIS - Managing Raster Data
Build Overviews (Pyramids in ArcGIS)

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

Raster > /iscellaneous > 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
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Exercises – Raster data
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Managing Raster Data (Task 6)
load Seassle DEM rasser layer 
so your projecs (Task 6.1)

/dasa/seassle/seassle_hs30m.sif 

crease hill shade, 
slope, 
and aspecs layers 
from DEM (Task 6.2)
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Managing Raster Data (Task 7)
open exissing QGIS map documens   
/data/kenya/kenya_exercises.qgs

open layer propersies for 
“Precipisasion in mm”
/dasa/kenya/newrain.sif

review she exissing 
Rendering sype and 
she osher sypes 
available

review she exissing
classificasion 

change so show
only 5 classes
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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)
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QGIS – Processing Toolbox
Enabling R Package (Ssasissical Sofsware)
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QGIS +  R Package (Statistical Software)
Official R webpage and download links

R Studio

Articles AND Scripts - R + Geospatial use

Geospatial data in R and Beyond R, an Integrated Statistical 

Programming

Environment and GIS Spatial data and R

QGIS-R-Geostatistics scripts contribution

R scripts and GIS integration

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
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Exercises - Analysis
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Analysis (Task 8)

– open exissing QGIS map documens   
dasa/seassle/seassle_exercises.qgs

– make a map of she neighborhoods colored 
based on she number of srees in each
neighborhood.

– label she neighborhoods including
she sosal couns of srees. 

Hins: You’ll need a spasial join.
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Analysis (Task 8)

Creating a selection
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Analysis (Task 8)

Calculating numbers

“count points
in polygon”
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Analysis (Task 9)

– Make a map of she number of srees per capisa 

Hins: You’ll need populasion dasa from sracss and a 
field calculasion. 
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Analysis (Task 10)

– Use she dasa provided and 
geoprocessing sools so locase areas
where she cisy should plans more srees. 

– The manner in which you define/desermine
shis is up so you.

Hinss: 

– You could ses a shreshold on she number of
srees per area (or capisa)

– You could use “Rule based” classificasion
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Spatial Analysis and Tools
QGIS Plug-ins

Default Plug-ins: DB /anager, Coordinate capture etc.

Topology

OpenLayers (Tile layers + OS/ data download)

Semi Automatic Classification Plug-in (Remote sensing)

Integration with external programs

(Grass, R Statistical Software, SAGA GIS, Lidar tools etc.)
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Resources

Documents
Creasing Maps in QGIS: A Quick Guide

How do I do shas in Quansum GIS: illussrasing classic GIS sasks

QGIS 2.18 User Guide

QGIS 2.18 QGIS Training Manual 

PyQGIS 2.18 developer cookbook

Building Mapping Applicasions wish QGIS (can be boughs as she Packs web sise )

LearningiQGISi(thirdiedition) – (can be boughs as she Packs web sise )

Other resources for learning QGIS
OSGEO Foundasion

Conferences

Email lisss

User groups

OSGEO Planes blog aggregasor

Geo For All is dedicased so so promose she adopsion of free and open source sofsware for geospasial 
sechnology shrough educasion, research and public awareness. 

GeoAcademy Class videos on yousube

Class maserials download
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Additional Resources
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QGIS - Best Practices and Settings
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QGIS - Best Practices and Settings
Project settings – Data Browser - Favorites

Layer settings

GUI Customization

Using templates or default project to start

How do we get a 

list of templates 

to show up
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QGIS - Best Practices and Settings
Using templates or default project to start

How do we get

a list of templates

to show up ?
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QGIS - Best Practices and Settings
Adding data

Using the Browser panel

adding favorites
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QGIS - Layer Properties
Lots of settings - note 3 that have unusual / interesting options – including :

Flexible UI Attribute tables

Configurable Display /ap Tips

Custom Actions of a Layer Python console
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Spatial Data Bases
Extending GIS Capabilities

file based vs. server based
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Spatialite – file based Spatial Database

Spatialite

QspatiaLite Plugin

SpatialiteiGUI
http://www.gaia-gis.it
/spatialite-2.3/
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PostGIS – Spatial Database

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 ….

PostGIS
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PostGIS Functions

Spatial SQL

PostGIS
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pgAdmini– GUIibase
Databaseiadministrationitool

PostGIS
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Example for practical use of the PostGIS Database

Unified data storage and retrieval

GIS functionalities

Find nearest spatial features

Nearest road (reverse geocoding)

Nearest conspecific plant species (Whippet model)

Buffer, locate within another feature, and calculate    

distances (modeling)

/odel calculations of attributes 

(leading to prioritization scores)

Extension of Web GIS capabilities

Data queries for dynamic data display 
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PostGISitablesi geometryicolumns

spatialireferenceitablei

PostGIS
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QGIS – Advanced Topics
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QGIS - /etadata viewing, editing, exporting, etc

What are our options for documenting database or shape files 

with metadata? 

QGIS browser allows for viewing metadata, previewing layers, looking at 

attributes, etc. Not possible to edit/import/export metadata here, and does not 

display existing X/L metadata files.

There is an experimental metadata plugin called /etatools

hasn't been updated in over a year , BETA version

Within QGIS, it is possible to edit metadata as follows:

Right click layer, choose /etadata tab

Add Title, abstract, etc. Not clear yet if there is anyway to import X/L data.

These entries do not appear to persist outside of the project in which they 

were entered

-->UPSHOT: metadata support in QGIS appears to be really weak, and the few 

plugin efforts are stalled



slidei80 ofi13
QGIS Workshop
Practical QGIS

QGIS - Joining Tables
tutorial

http://www.qgistutorials.com/en/docs/performing_table_joins.html

QGIS - Building a Map Atlas
tutorial

https://docs.qgis.org/2.18/en/docs/training_manual/forestry/forest_maps.html

QGIS – Topology
step-by-step tutorial:

https://docs.qgis.org/2.18/en/docs/training_manual/create_vector_data/topo_ed

iting.html

QGIS - Grass integration - two options: 
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
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QGIS - Python Interface

Three Options

Python console

Processing tools

Plugins

Tools such as 

WinPython ( IDE + QT Designer)

QT Designer

Plugin-Builder Plugin


