
Introduction to QGIS



GIS

QGIS

What is QGIS ?



GIS
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Geographical Information System
System designed to manage geographical data from different sources

Ex : ENVI, ArcGIS, MapInfo, QGIS
 

Geographical data means data associated 
with a location to the Earth
 

Two types of data exist :
Raster
Vector

 

GIS applications allow users to :
Create interactive queries
Analyze spatial information
Edit data in maps
Display results

 

Many disciplines can benefit from GIS technology
Ex : Engineering, Mapping, Transport/logistics, Insurance, Governement, Business, ...



QGIS
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QGIS
GIS software developed 
in C++ with Qt and Python 
since 2002

Caracteristics :
Manage raster and vector data via GDAL library
  

Supports lots of formats
Ex : Shapefield, GeoTIFF, JPG, etc...

 

Is GRASS GIS graphic interface and can run SAGA GIS and OTB modules
 

Integrates hundreds of Coordinate Reference System
Ex : WGS84, UTM, etc...

 

Free and Open Source software under GNU GPLv2 license



QGIS Interface

QGIS Main Features

Exercise

QGIS tool



QGIS Interface
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QGIS Main Features
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The toolbar contains the following functions :

→ A .qgz file 
is created



QGIS Main Features

8

Layer → Create Layer → New Shapefile Layer…
Create Shapefile

→ 5 files are created

Edit Shapefile

After selecting vector layer, 
Turn into edition mode, 
Add feature by drawing 
geometric shapes,
Fill attribute fields 
on an opening window,
And do not forget to 
save layer 



Exercise
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Open Sentinel data
S2A_T33LWK_20180727T085601.tif

 

Create a vector layer
Choose Polygon geometry
Select map projection system of the Sentinel data
Create a field named « Class »
 

Edit vector layer
Draw polygons that represent differents classes

Ex : Vegetation, Crop

Fill two fields « id » and « Class »
Save the layer  

 

Save project
 

Re-open project



Exercise : Solution
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Create a vector layer :



Exercise : Solution
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Edit vector layer :



Exercise : Solution
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Save project :

Re-open project :



Raster vs Vector layer

Raster layer main properties

Vector layer main properties

Raster and vector layers



Raster vs Vector layer

14

Raster is a grid of cells that are associated with one value :
Grid represents the image
Cells represent pixels

Raster can be multiband
True color composition :

A classic photo : 
Red, Green and Blue

False color composition :
To highlight elements :
NIR, Red and Green



Raster vs Vector layer
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Vector contains geometric shapes that represent features
Three main geometric shapes exist :

Points : train stations...
Lines : railways, roads…
Polygons : fields, countries, ...

Geometric shapes are defined via their coordinates
Each features has a set of attributes that represent information data



Raster vs Vector layer
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Raster and vector layers options

17

Click right on raster and vector layers :



Raster layer main properties
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Tab « Information » provides layer metadata :
Coordinate Reference System
Image width and height
Number of bands
Image format
Radiometric resolution
Spatial resolution
Coordinate of the top left corner
Band metadata



Raster layer main properties
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Tab « Symbology » displays layer with the wanted color composition :



Raster layer main properties
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Tab « Transparency » makes transparent the different elements :



Raster layer main properties
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Tab « Histogram » displays the histogram of each band :



Vector layer main properties
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Tab « Information » provides metadata :
Coordinate Reference System
Geometry type
Number of features
Vector format



Vector layer main properties
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Tab « Symbology » displays layer with the wanted color, style and 
transparency :



Vector layer main properties
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Possibility to display different representation mode for each feature :



Vector layer main properties
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Tab « Labels » adds label to features according to an attribute field :



Exercise
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Open Sentinel-2 
and vector data 

T33LTL_
20180710T090601
_clip2.tif
buildings.shp
roads.shp

 

Produce this image
Click on 
to visualize changes



Exercise : Solution

27

Raster properties :
Symbology



Exercise : Solution
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Raster properties :
Transparency



Exercise : Solution
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Vector roads properties :
Symbology



Exercise : Solution
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Vector buildings properties :
Symbology



Exercise : Solution
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Vector buildings properties :
Labels
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