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GIS

Geographical Information System

® System designed to manage geographical data from different sources
O Ex : ENVI, ArcGIS, Maplinfo, QGIS

® Geographical data means data associated
with a location to the Earth

® Two types of data exist :
O Raster
O Vector

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

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

QGIS
® GIS software developed

!s,r:ncc::JerZ(\gv(l)? Qt and Python @\ G Is

Caracteristics :
® Manage raster and vector data via GDAL library

® Supports lots of formats
O Ex : Shapefield, GeoTIFF, JPG, efc...

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

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

® Free and Open Source software under GNU GPLv2 license
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QGIS Main Features R
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Project

Dula@l
|G®V4

Browser

TRY®TO

QGIS Interface

Toolbar

dit Vlew Laﬁ Ett ds Plu ms Vector Ra

' Favorites = .
[&] Home

O

O oA

O e

Or

e GeoPackage

/£ Spatialite Access to

@ rostGis .

P mssqL I

@ Oracle aye r .

DB2

@ WMS/WMTS .

@ XYZ Tiles

@ wcs

& WFs .

OWS

& ArcGisMapServer .

& ArcGisFeatureServer =
e e =

Layers @®
3TV E-BAO

Display open layer
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C:\Users\glabadmin\Desktop\Ouzbekistan\ChangeDetection\change.qgs
EPSG:32642 (WGS 84 / UTM zone 42N)
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Graphic Interface

1 Toolbar shortcut
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QGIS Main Features

The toolbar contains the following functions :

Visualisation tools
Ry Syl o Wl z L e, . Ty
Pro;ect‘.E:h't "¥I.E\:I : Layer Settings '}g:u.gl-ngdzlﬁc.tg.r. Bas}e‘r, Database w_'ebi. Progessing ‘tﬂelp

Edit layers

Processing tools

uEEENy

Tyannt®

Create New Project [ New
New from Template
Open Project [ Open...

Open From
Open Recent
Close

Save Project [ save

Save As...

Save To

— A .qgz file
is created

Revert...
Properties...
Snapping Options...
Import/Export

['5) New Print Layout...

[} New Report...

[ Layout Manager...
Layouts
Exit QGIS
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Install new plugins
Ctrl+N u Data Source Manager Ctri+L
» Create Layer
Ctrl+O Ada Laye Add Vector Layer... Ctrl+Shift+V Open vector layer
» Embed Layers and Groups... ';, Add Raster Layer... Ctri+Shift+R | Open raster layer
» Add from Layer Definition File... 9., Add Delimited Text Layer...
Copy Style 'u Add PostGIS Layers... Ctrl+Shift+D
Ctrl+S Paste Style ﬁ, Add Spatialite Layer... Ctrl+Shift+L
Ctrl+ShiftsS Copy Layer I, Add MSSQL Spatial Layer... Ctrl+Shift+M
» Paste Layer/Group [, Add DB2 Spatial Layer... Ctrl+Shift+2
Open Attribute Table 6 @, Add Oracle Spatial Layer.. Ctrl+Shift+O
Ctrl+ShiftsP Toggle Editing ¥ Add/Edit Virtual Layer..
Save Layer Edits @ Add WMS/WMTS Layer... Ctrl+Shift+W
» Current Edits &% Add Q”"‘“”““”“‘“e’”’“‘"’ |z
Ctrl+P Save As.. % . mw by ) Db () ok HTT), ot et
Save As Layer Definition File... G{Q Add B Sy 3
[1 Remove Layer/Group Ctrl+D @a Add ﬁ:: A & __':
» Duplicate Layer(s) s
Ctrl+Q Set Scale Visibility of Layer(s)
Set CRS of Layer(s) Ctrl+Shift+C
Set Project CRS from Layer
Layer Properties...
Filter... Ctrl+F
Labeling
“ Show in Overview
©O Show All in Overview =
2 Hide All from Overview
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QGIS Main Features

Layer — Create Layer — New Shapefile Layer..

® Create Shapefile

[ Q New Shapefile Layer u
o “ 1| Choose a vector name
Fle encoding System -| || Choose a type of geometry :
G = <1 -Point  -MultiPoint
Include Z dimension Include M values

Default CRS: EPSG:4326 - WGS 84 i%‘ © l'ine “ P°|y8°ne
e e :\_\ Choose a Coordinate Reference System

Choose a field name [ifme—

Choose a type of field ||| e wereeea > ~[]|| Create one or more field(s)
(number, text, date) {] tet s ks 1| in the futur vector layer
Add _l:leld _t”_’_% Add to Fields List '
(& N & & & & & &5 &5 N |

Fields List

------------1

I |Name Type _Lengih Precision

id Integer 10
' I
i I List of fields

L‘----------—J
remove ield €1t Remove selected field

ok || Cancel || Help |

— 5 files are created
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® 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
Save layer Undo
=%/ B /- 7 ® o
Create a Polygon Redo
..)
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Exercise

Open Sentinel data
O 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
O Ex : Vegetation, Crop
® Fill two fields « id » and « Class »
® Save the layer

Save project

Re-open project
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Exercise : Solution

Create a vector layer :
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File name
File encoding

Geometry type

New Field

Iadmin\Desktop\DGL Angola\Landscape.shp | |:|

|S',rstem b |
| (=] Polygon - |
i”'_; Include Z dimension _ Include M values

| EPSG:32733 - WGS 84 [ UTM zone 33§ ¥ | |§| |

Hamel

Type | abc Text data

Length |80 | Precision
Add to Fields List | I
Fields List
\Name Type Length Precision
id Integer 10
| Class String 80
(4] v
Remave Field
0K | | Cancel | | Help
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Exercise : Solution

Edit vector layer :
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(2 Landscape = Features Total: 7, Ffltered,..l =|E= X |

7
'_

Zzw o s P aERGTE~
|123[d - |:|§H - ||m| Update Selected
- d Class . -
1 1 Water
; OIWater
; 3.Crop
:f 2.Water
; 4:Crop
; S:Cloud
" 6;CIOud

| ? Show All Features_

-
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Exercise : Solution

Save project :

|m- Angola_Landscape.qgz 27/07/201919:31 QGIS Project 5 Ko
Landscape.dbf 2770742019 1927 Classeur OpenOffi... 1Ko
| Landscape.prj 27/07/2019 19:03 Fichier PRJ 1Ko

| Landscape.gpj 27/07/2019 1903 Fichier }PJ 1Ko

| Landscape.shp 27/07/2019 18:27 Fichier SHP 3 Ko

| Landscape.shx 27/07/2019 19:27 Fichier SHX 1Ko
&5 S2A _T33LWEK_20180727T085601 _raster tif 27/07/2019 18:37 Fichier TIF 769 226 Ko

Re-open project :
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Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

DeERGRY U+, 1 NPPLAIERINRS Q6 -K-8-5E

#Zm-00-

Browser ®

LR A T = b e B B ® 2

QRr#e

ﬁ‘? Favorites =
[® Project Home
(&) Home
Da

DA

D&

Orm

& GeoPackage
/£ Spatialite
@ rostais

P MssqL

b @B WMS/WMTS
» & XYZ Tiles

Layers - EE)
. mr;‘vY v DO

v/ [ Landscape
|V 3 S2A _T33LWK 20180727T085601 raster

| @ Type to locate (cirl+k)

Coordinate| 6477608908748 | scale 1:619251 ¥ | @ Magnlﬂerli
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Raster and vector layers -
Raster vs Vector 'I'ayer |

Raster layer main properties

Vector layer méin properties

ThalesAlenia



Raster vs Vector layer

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 : ® False color composition :

O A classic photo : O To highlight elements :
Red, Green and Blue NIR, Red and Green

Ref: 23058920-580~F0278~0026
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Raster vs Vector layer

Vector contains geometric shapes that represent features

® Three main geometric shapes exist :
O Points : train stations...
O Lines : railways, roads...
O Polygons : fields, countries, ...
® Geometric shapes are defined via their coordinates

® Each features has a set of attributes that represent information data

FQ Landscape :: Features Total: 7, Ffitered..l = | =] | P _|1
V=8 < = A EEELTE-
|123 id - ‘:‘E| ‘ v ‘IMI Update Selected
) id_ — CiEE- d |
1 1 Water
; D-Water
g 3-Crop
; 2-Water
; 4:Crop
; S:Cloud
; 6;Cloud
| ? Show All Features,, = |E|
Date: 01/05/2020 PROPRIETARY INFORMATION
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l Raster vs Vector layer

16

TH E WO R I_D can be represented in two ways:

RASTER VECTOR
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Raster and vector layers options

Click right on raster and vector layers :

Layers
v @l & 7o -#AOQ
v [] Landscape

S2A T33LWK 20180727T085601 raster
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O |

p Zoom to Layer \

Show in Overview
Copy Layer
Rename Layer

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

] Duplicate Layer /
1 Remove Layer...

on the layer

| Focus Graphicinterface __

~ Do not display layer anymore -
Display feature attributes —

Layers
Landscape

Al

Move to Top Edit Iayer

Set Layer Scale Visibility...

SetCRS g » Change layer Coordinate
Export ’ Reference System
Styles 4

Properties...
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;O Zoom to Layer
Zoom to Selection

2 Show in Overview

| Show Feature Count
Copy Layer
Rename Layer

L] Duplicate Layer

\N [CL Remove Layer...

Open Attribute Table

> / Toggle Editing

Filter...

Set Layer Scale Visibility...

—> SetCRS

Export
Styles
Properties...
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Raster layer main properties

Tab « Information » provides layer metadata :
® Coordinate Reference System @ e g AT O e g N =
® Image width and height e ————————
® Number of bands - B

Extent 499950.0000000000000000,8890240.0000000000000000 :

Information from provider

(=4
o Information

48 Source

I f t !.@ Transparency 609730.0000000000000000,9000040.0000000000000000
@ mage Orma l’ Histogram W‘i’:t: rln;t’;(;s

Height 10980

@ Radiometl’iC reSOIUtion ¥ [Reneting Data type  Float32 - Thirty tw bit floating point

@& Pyramids GDAL Driv?r Description  GTiff
GDAL Driver Metadata GeoTIFF

@ Spatlal reSO|UtIOn l Metadata Dataset Descripti :{AH%?[WKLZJM?;%%?C:: xgsf!araerdsef
. | = Legend Compression DEFLATE i

® Coordinate of the top left corner

® Band metadata

Band 1 * STATISTICS_APPROXIMATE=YES
® STATISTICS _MAXIMUM=3646
* STATISTICS_MEAN=987.67928566525
® STATISTICS_MINIMUM=0
® STATISTICS_STDDEV=71.852079339848
® STATISTICS_VALID_PERCENT=100

Band 2 ® STATISTICS_APPROXIMATE=YES
® STATISTICS _MAXIMUM=3463
* STATISTICS_MEAN=837.04254734168
® STATISTICS_MINIMUM=0
® STATISTICS_STDDEV=100.91376490053
® STATISTICS_VALID_PERCENT=100

Band 3 ® STATISTICS_APPROXIMATE=YES
® STATISTICS_MAXIMUM=3681
* STATISTICS_MEAN=858.64007114138
® STATISTICS_MINIMUM=0
® STATISTICS_STDDEV=192.87016111982
® STATISTICS_VALID_PERCENT=100

Band 4 * STATISTICS_APPROXIMATE=YES
® STATISTICS MAXIMUM=4200
® STATISTICS_MEAN=1321.0439418153
* STATISTICS_MINIMUM=0
® STATISTICS_STDDEV=432.37755089735
® STATISTICS_VALID_PERCENT=100

More information * AREA_OR_POINT=Area
Dimensions  X: 10980 Y: 10980 Bands: 4
Origin  499980,9.00004e+06
Pixel Size 10.-10

| Style w| | oK | ; Cancel _- Apply | } Help -|
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Raster layer main properties

19

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

Layer Properties - S2A_T33Lm '20180727T085601_raster | Symbol_

/i Information

‘{s\ Source

.’ Symbology

IL_J Transparency

Histogram

4 Rendering

#& Pyramids

i a Metadata
Legend

QGIS Server

'w Band Rendering

—

(Re_n.rljer type | Multiband color ¥ ]

—
-

| Redband | Band 3 -
I Min |408.591 Max |1295.71

I Green band | Band 2 .
I Min ;;509.488 Max '!090.85

I Blue band Band 1 (Gray) -

Min |845.872 Max |1148.49

Contrast -
el Stretch to MinMax Y.

‘¥ Min / Max Value Settings

' User defined

. Cumulative Ta |8 g P
count cut 20 ¥ 95.0 ||
) Min / max

~ Mean +/-

~ standard deviation x 2.00 |¥

Statistics extent Whole raster >

Accuracy Estimate (faster) b

w Color Rendering

o e e o o o o o o o O e O e o o .

| Blending mode | Normal - | | 43 Reset | |
Ia.‘“ ,n =0 [2 !Cnntrast — e o 2 |
I Saturation o | 0 3 | Grayscale | Off - I

Hue Colorize ¥| Strength e | 100%.. I

w Resampling
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Display mode:
- Single band - Multiband - Pseudocolor

Choose color composition :
Set bands inside channels

Saturationmode :
By default 2-98% to remove outliers

Display properties

Zoomed: in | Nearest neighbour ¥ | out | Nearest neighbour ¥ = Oversampling | 2.00 _C_: I Resamp"ng mode
— o o O o o EE e o
Thumbnail Legend Palette
Style ¥ \ OK ‘ Cancel | Apply Help
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Raster layer main properties

Tab « Transparency » makes transparent the different elements :

.
r—_—_—_—_—_—_—_—_—_1

| @ Information L Jl1000% |3 | A“ raster

A8 Source

¥ Symbology

One value

: :r Transparency Additional no data value |

- Histogram w Custom Transparency Options

One band

| & Rendering

‘ I Transparency band  None v
Red | Green ‘Blue  Percent Transparent

| a Metadata | -
! .

®| [

Legend

| QGIS Server
|

|0

|

: = ||| Value range
| =

|

| Style ¥ | oK || Ccancel Apply ||  Help
T T 'ﬂ-—.v -
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Raster layer main properties

Tab « Histogram » displays the histogram of each band :
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Information Raster Histogram
» Source 35000
* Symbology ]
| l_é Transparency Dbl
[=2 Histogram 1 ’
25000
4 Rendering 7
o= ]
B Pyramids g 20000
(7] ]
E Metadata g. ]
E 15000
Legend L ]
10000
5000
0 AL | S Y
e e e T et T
0 1000 2000 3000 4000
Pixel Value
M Band1l ™ Band 2 ™ Band 3 M Band 4
‘Q\{ Prefs/Actions, ||
Set min/max style for 'B_a_ru_jl ¥ |
Min ez | o
Max 1148.49 | L
I Style '! OK || Cancel |i Apply || Help |
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Vector layer main properties

Tab « Information » provides metadata :

22

r - - T
Q Layer Properties - Landscape | Information . ' | P ‘

® Coordinate Reference System
® Geometry type

Information from provider

Name Landscape
Path C:\Users\glabadmin'Desktop\OGL Angola\Exercise\landscape.shp
@ N b f f t Storage  ESRI Shapefile
umper o1 teatures Entarian
Encoding System
@ V t r f rm t Labels Geometry Polygan (MultiPalygon)
e C O O a CRS EPSG:32733 - WGS 84 / UTM zone 335 - Projected
Diagr'ams Extent 513766.3625173369073309,8903275.0951316412538290 :
~ 609621,7509469658534860,8965634.0193855389952660
3D View Unit meters
Feature count 7
Source Fields
Attributes Form e -
Sl [dentification
Joins Identifier
o Parent Identifier
L Auxiliary Title
Storage Type
T Language
Actions
et Abstract
Display Categories
Keywords
Rendering
Variables Extent I
{ Metadata CRS
Spatial Extent
Dependencies Temporal Extent
Legend
Access
/] Digitizing Fees
Licenses
Rights
Constraints
=
| syle ~ ok || cancel || Appy || Hep |
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Vector layer main properties

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

f (2} Layer Properties - Landscape | Symbolog R .
— R R epresentation mode :
‘ :— Single symbol b d . p :
Single symbol = same symbol for each feature
2 Information ~ [ Fill
Simple fill
38 Source B simp
‘ Symbology -
€3 Labels |
Diagrams |
% 3D View & l
B sovcerec: QL " || Feature transparency
E Attributes Form  [laiss +11100.0 % ;1 ‘ p
Color " {| Feature color
Joins
S Auxiliary
=1 Storage —
& Actions .5 s a -~ |3l
, e - - 7/ \\
& Rendering /
P A &
Variables B
H‘ Metadata gradient plasma gray 3 fill hashed black / hashed black\ hashed black X outline blue
ﬁ Dependencies y ces e s L
¢ ool e
Legend ® A
N R A A A A
I8 QGIS Server
ﬂ outline green outline red outline xpattern  pattern dot black pattern zelda simple blue fill
Digitizing =
H ‘ B | Save Symbol | | Advanced 'i
» Layer Rendering
‘ Style v - OK | cancel | ‘ Apply } \ Help
— = =
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Vector layer main properties

Possibility to display different representation mode for each feature :

g Representation mode :

Categorized = different symbols...

-.according to their feature attributes (here Class)
Representation for each feature selected

in the list below

(2} Layer Properties - Landscape | Symbology ._‘. - . ‘ ‘ ‘ . - .

! E Categorized

€

i Information Column abc Class

‘]@ Source Symbol | !Change... <

& Symbology color ramp | [N

5@90! ~ Value  Legend

€3 Labels

. Cloud  Cloud - .
. Diagrams [; E go:: S\;D:J |.ISt Of feature I'epl'esentatlons
ater ater

n# 3D View

E Source Fields

@ Attributes Form

Joins

_1 Auxiliary

8 Storage
| @ Actions

, Display

& Rendering
Variables

E- Metadata

:ﬁ Dependencies

Legend

& QGIS Server

m Digitizing

Classify : Add/Remove elements

P Y £ P aecea - | from the list above
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Vector layer main properties

Tab « Labels » adds label to features according to an attribute field :

() Layer Properties - Landscape | Labels

et L. AL L LW BN

ymbology
@bl Labels
Diagrams

Q' 3D View

E Source Fields

S| Attributes Form

Joins

s Auxiliary
<8 Storage

@ Actions

. Display

o‘._'- Rendering
Variables

n‘ Metadata

& Dependencies
Legend

QGIS Server

¢/ Digitizing

G54 Single labels

Label with abc Class

v Text Sample

Lorem Ipsum

Lorem Ipsum

sbe Text

*2 Formatting
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Text
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Points ~| &
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Type case | No change v | €
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Exercise

Open Sentinel-2
and vector data

O T33LTL
20180710T090601
_clip2.tif

O buildings.shp

O roads.shp

Produce this image

OClickon | amly |
to visualize changes
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Exercise : Solution

Raster properties :

® Symbology
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Exercise : Solution

Raster properties :
® Transparency

» Source
" Symbology
["- Transparency
= Histogram
Rendering
B8 Pyramids

&~ Metadata
"

Legend

& QGIS Server
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Exercise : Solution

Vector roads properties :
® Symbology

"t\‘ s » = Simple line

Q’ Symbology
€= Labels
Diagrams
L]
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g 3D View

E Attributes Form
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Exercise : Solution

Vector buildings properties :
® Symbology

Q Layer Properties - buildings | Symbaology | =X
‘ E Categorized - ‘
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Exercise : Solution

® Vector bundlngs propertles

® Labels
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