Chapter 1: Features in QGIS

QGIS provides many common GIS functionalitieand a mammoth collection ofmultiple
featureswith plugins. Following are somédeatures and pluginservices provided withthe
integratedPython console.

1.1View data

We can view and overlay vector and raster data in different formats and projeEtdiosving
aresupported formats QGIS

e View and overlay data formatssing PostGIS, SpatiaLite and MS SQL Spatial, Oracle
Spatial, vector formats supported by the installed O@&RenGIS Simple Features
Reference Implementatipribrary, including ESRI shapefiles, Mapinfo, SDTSpatial
Data Transfer Standard)\GML (Game Maker Language)etc

e Raster and imagery formats supported by the installed GDAL (Geospatial Data Abstraction
Library), such as GeoTIFF, ERDAS IMG, Arcinfo ASCIl GRID, JPEG, PMNG

e GRASS raster and vector data from GRASS

« OGC (Open Geospatial ConsortiygmWeb services 6nline spatial data seioes):
WMS(Web Map Service)WMTS(Web Map Tile Service WCS(Web Coverage Service)
WFSWeb Feature Service).

1.2 Create, Edit, Managedata

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers
the following:

« Digitizing toolsto createvector layers
« Create and edit shapefiles

o Georeferencer plugito geocodemages either with known GCPg5round Control points)
or with map canvas.

e GPS tools to import and export GPX format, and convert other GPS formats to GPX or
down/upload directlyo a GPS unit

e Support for visualizing and editing Op8treetMap (OSM) data
« Ability to create spatial database tables from shapefiles with DB Manager.plugin

e Tools for managing vector attribute tables
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o DXF-Export tool with enhanced capabilities to expstyles and plugins to perform CAD
like functions

1.3 Export Data

1.4 Analyze data

QGISoffers vectoranalysis, sampling, geoprocessing, geometry and database management tools.
Processing Plugin provides a powerful geospatial analysis framework to call native and third
party algorithms from QGIS, such as GDAL, SAGA, GRASS

1.5Compos Map andPublish Maps on the Internet

QGIS produces most presentable formats of the maps and interactively explore spatial data with
a friendly GUI.
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Publishes mapas a WMS, WMTS, WS or WFS and WFS client and as a WMS, WCS or
WEFS serverFurthermorecan publishthe data on the Internet using a webserver with UMN
(Unified Messaging ServicéflapServer or GeoServer.

1.6 QGIS functionality through plugins

Plugin architecture antibrariesin QGIScan be used to create plugarsd tocreate new
applications with C++ or Python

Plugins include:

Coordinate Captur@Capture mouse coordinates in different CRSs)
Edit and view layergtables(DB Managergexecute SQL queries)
Convert DXF files to shapefiles

GDALTOools (Integrate GDAL Tools into QGIS)
Georeferencer GDAL (Add projection informatitmrastery
GPS Tools (bad and import GPS data)

GRASS (Integrate GRASS GIS)

Heatmap (Generate raster heatmaps from point data)

. Raster Terrain Analysis

10. Spatial Query Plugin

11. Semtautomatic Classification Plugin (SCP)

WCoNooU~wWNE

1.7 Python Console

PyQGIS interface allows access to the map canvas, menus, toolbars and other parts of the QGIS
applicationthat allows users toreate a scriptio openraster,vector, drag and dropayerinto the
QGIS window executed automatically.

To Open Vector Layer by Script Editor of PyQGIS

Enter the followingcodesin the Script editorto loadvectorlayer.

fromqgis.core i mport *
layer =Qgs Vector Layer('path to the vector layer, 'display
name’)

QgsMapLayerRegistry.instance().addMapLayer(layer)
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e To open Script Editor of Python Console gd’tagin > Python Consoleand the Python
Console window will appear as showingHigure.

Script Editor Window

vealgle e

1 Python Console

2 Use iface to access QGIS API interface or Type help(iface) for more info
3 »>> from qgis.core import *

4 >»> |layer = QgsVectorLayer('E:\QGIS', 'ddun-firshp")

5 »>>>» QgsMaplayerRegistry.instance().addMapLayer(layer)

]

Type Script hera

Click here to
Save Script

Project Edit View Layer Settngs Plugins Vector Raster Database Web Processing Help

DEBRLGR AU 2L HPPRAKLEIR 6 -K-§-5E
/B Sh- k=008 *QEIIEIg M &

Browser Panel - [F][X] °
CRT=* » ’%
" °

™

Bl | Home
Favourites 8
(=7
Dif

% 2]

-
-
' v|E E:/f
Qe Fif *
[::
[
@ ? DB2
mMssQL
: - @ Orade
G@ T @ postais

-/ spatalite

,u g ArcGisFeatureSery Python Console /
. @ ArcGisMapserver . ) .
B e o vea@ee & B[] = B # #) %
& Tile Server (Xr2) o (2
\jg v @ wcs 1 Python Console © | B uites0 @ .
&) wFs 2 Use iface to access QGIS API interface or Type help(iface) for more info 1 layer-= QgsVectorLayer('E:\QGIS', ‘ddun-fir.shp' CIle here to
-G wms 3 »»> from qgis.core import * 2
4 »>> layer = QgsVectorlayer('E:\QGIS', 'ddun-firshp) 3 [QgsMapLayerRegistry.instance().addMapLayer(layer) H
5 >»> QgsMaplayerRegistry.instance().addMapLayer(layer) 4 R.Jn SCfI pt
| 1 0 s
Layers Panel &
o @ ® T »
% @ ddun-fir
>
]

¥ scale 11154939~ Magnifier | 100%

Coordinate 78.584,29.940

QGISVANUAL




e Now, nmame the script> Click SaveButtonandsave it at the default location
underC:\Program File®QGIS 2.18ppaPython2TScripts

e In ScriptEditor > Click Run algorithmbutton.

e [t will load vector layer on the Map Canvas.

To Open Raster Layer

e Enter the following codes in ticriptEditor to loadrasterayer.

Prythan Console
WeAE e

1 Python Console

2 Use iface to access QGIS API interface or Type help(iface) for more info
3 »>> from qgis.core import *

4 == layer = QgsRasterLayer('E:\QGIS', 'HEATMAP')

5 »>> (gsMapLayerReqistry.instance().addMapLayer(layer)

6

fromqgis.core import*

layer =QgsRasterLayer(‘path to the raster layer’, 'display
name')

QgsMapLayerRegistry.instance().addMapLayer(layer)
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e Click SaveButtonandsave it at the default location undénProgram File¥QGIS
2.18appsPython2¥Scripts

e In ScriptEditor > Click Run algorithmbuttonto execute the query and aftbatraster
layer will beloadedon the Map Canvas.

Rasterlayer uploaded on the
Map Canvas automatically
after running algorithm

AN
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Chapter 2: Working with Raster Data

2.1 Raster Data

Raster datais made up of pixel®r grid of square shape pixela which each grid iswith

different unique valug(DN value)representing the attribute or featutberefore raster data is

larger in size (in bytes) as comparevextor Raster data in GIS are matrices of discrete cells
that represent f e atUsually satelbtd or drdalamagesyristreprésented inr f a ¢
raster data format like GeoTIFF, img, pix, (iierarchical Data Formagtc.

QGIS is very powerful and useful open source softwarehandling Raster based analysis such
aslmageClassification NDVI calculation, Terrain analysetc

2.2What is Imageclassification?

Image classificationis the process of assigning land cover classes to mxelslassify images

into forest, urban, agriculture and othedLC (Land-Use LandCover) classes.The image
classification defines the training sites to identtig land cover classes in the entire image i.e,
based on the spectral signature. Digital image classification techniques are used to group pixels
with similar values in several image bands.

In general, thee are three maibcommonly usedmage classificatin techniques
A Supervised image classificatioffpixel-based classification)

The analyst first selects training samples (i.e. homogeneous and representative training
areas) for each land cover class and then uses reference training areas to instruct the
computer to identify spectrally similar areas for each and every class. Thaosets

training samples areas Regions of Interest (ROI) can be based on field data collection

or expert knowledge.

A Unsupervised image classificatiofpixel-based classification)

The analyst specifies the desired number of clasten field data or prior knowledge
about the study area is not availahled then the computer automatically groups pixels
that are statistically similar into categories using clustering algorithms inclideafs,
Iterative SeKOrganizing Data AnalysisTechnique (ISODATA) and agglomerative
hierarchical (Duda and Canty, 2003pme studies used a hybrid approach that combines
unsupervised and supervised classification methods with field survey (Lane et al., 2014).

A Object-based image analysi§OBIA)

The OBIA approach can incorporate spectral, spatial, textural, and contextual information
into the classification proces§o overcome the issues (salt and pepper effect) associated
with pixelbased classification methods, OBIA methods for image classificatwe

been developed (Blaschke, 2010; Liu et al., 2010).

Note: Object-based image analysis approach is usefudifdealing with high-resolution data.
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2.3 Supervised Classification:

Any supervised classification imegbosamplgesr e¥|
be done in the form of training polygons, which are digitized on an image as ROIs. There are
some general rules to follow when creating training sites:

A Select as msperglass.r ai ning sites
A Select training si trepreserttedwholeazdaout t he entire
A Training site selection must be of spectral

A Training sites must be as | arge as possible

2.4Image Classificationby Semiautomatic Classificationplugin (SCP) :
¢ Open QGIS and installéniautomatic Classificatiorplugin from the plugin option.

e For installaton > type Semiautomatic Classificationon search tab Click on Install
plugin.
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Please, visit the user manual page for information about the
plugin interface.

Also, several tutorials are availsble about the use of this
plugin,
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Upgrade all Uninstall plugin Reinstall plugin

SCP group in Facebook

SCP community in Google+
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e After installation of the plugirif toolbox on the screen is nwisible by default then,
Click View > Click Panels> CheckSCP Dock panel ROI creation and SCP
classification.OR

¢ Right Click on Right side of oolbar > checkSCP Edit Toolbar > SCP Dock

Either Click on SCP to open Plugin or go to Vie
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¥ Support the SCP

Note: SCP Dock panel is a complete package of Downloading, Data ppeocessing,Post
processing,Classification and some other options to deal with Raster Analysis.
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e Go toSCP> CheckShow Plugin after whichSCP Dockwindow will appear like as
shown in Figire

|:Click here to activate SCF
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Classification by SCPPIlugin

e IntheSCP Dock> Click the Band Set buttonto open the filsample_image.tif.
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# ASTER, and MODIS dowrload: OK
# Sentinel-2 dowrload: 0K
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e |';‘|*|Fl|m- Classification _ Training input p Home

To open Band Set Click h§|

¢ IntheBand seflTab, we can define input image toddon the canvas and specify the
number of bands to stack for the displayCoior Composite
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e Band setwindow will appear> now click - button to open a file.
e Click onopen Filetab in extreme right corner to open the image with number of bands to
Stack.

E:Iick here to open Band se To open a file click here
\ \ /
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e Now, image.tif.imgis set adnput image, the image is displayed on the map canvas with
loaded bands in thBand set

e UnderBand set tools> click on Create raster of band set (stack bangsat the bottom
of the window > and then click on thRun icon.

e This process will create a new file that has a suBfixack raster.tif. You will again be
prompted to save the file to the folder where your original files are lo@atddthe
process will begin. This may also take a gleuminutes to proces&nce the process is

complete, you will see theackedmageis visiblein theLayers Panel.
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e We can display &olor Compositef bandsin theworking toolbar click the listRGB >
and select the itel®-2-1 (corresponding to the band number8and set

e To display the image in a usable color combination, go to the Layers Panelright
click on the stacked raster image.

e Go to Properties Style> and put Band 3 in the Red band, Band 2 in the Green Band and
Band 1 in the Blue band

Right Click on the laygpanel
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e Click Apply and therOK.
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e |Image colors in the map change according to the selected ba?d3 &hd vegetation is
highlighted in redwhile on selecting-2-3,natural colors would be displayed.
e After selectingBand 3Band 2andBand 1 the image would appear as showing in Figure.

After assigning band combinations
3,2,1 Image appear like this
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e Once the process complete, you will see thmage in the Layers Panel.
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e To make background layer transparengo toLayer Paneland Right click on selected
file > and selecLayer properties > or double click on File to open Layer properties

directly.

e Go toTransparency and Click E]Button> Click inside Black area in Task btr set
background color of the image as transparent.
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Click here to set background color

as transparent.

e Click Apply and OK
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Now image will appeawith transparent backgrouras showing in the Figure
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2.5 Create Regionof Interest (ROI)

¢ Create thdraining inputin order to collectraining AreagROIs) to calculate

the Spectral Signature
¢ IntheSCP dockelick the buttonE and define a name (g.training.scp) to create

theTraining input
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https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/scp_dock.html#training-input
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/remote_sensing.html#roi-definition
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/remote_sensing.html#spectral-signature-definition
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/scp_dock.html#scp-dock
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_new_file.png

e Click Create a new training input > the path of the file is displayed in the Training
input> if click on the Layers Panel, a vector layet r a iisraddedg 0
e Save trainingutput as filename.scp format

I:Click here toactivate ROI

Databa: Web  Kortforsyningen SCP Processing  Help
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e A temporary ROI can be created manuallyby drawing polygon byclicking|x
ROI polygon button
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e To define the vertices of the polygon, left click on the imaged right click to close the
polygon on the last verteXVhile clicking on the 4th vertex, make sut@ click right
mouse buttono close the polygon.

e After closing the digitized polygon an orange polygon is displayed over the image.

—
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e When polygon is createdave it tathe Training input.

e Open theClassification dock andsetMC ID = 1,C ID= 1,MC Info = Water; andC
Info = Lake.

e Now click . to save the ROI in th€raininginput.

Note: Macroclass (MC ID) classes are broad land cover classes and the Class classes (C ID)
are more detailed classes dflacroclass, i.e.several Class IDs within one Macroclass 1Dit

is useful whenthere is aneed to classify land cover that hadifferent spectral signatures in

the same land cover class.
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e Click on Color optiorr and set color from Basic color option.
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To change color click here

 Now, aeate a second ROI for the vegetation class us. the automatic region
growing tool .
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e In the SCP toolbar across the top, to the right of ROI, énté® 0.01 or elseas theDist
(Distance). Click on théctivate ROI pointer icon andZoom in the map over the Forested area
and click somewhere in the darker green forested area. You wikiséeegular shaped polygon
appear. Increase your MC ID to 2, leave the C ID to 2, change the MC Info to Vegetation and the

C Info toDenseForest and save the signature.
e SetMCID=2,CID=2,MC Info = Forest; andC Info = Dense Forest.

e Now click E to save the ROI in th€raining input

¢ Inthe SCP toolbaype is B, meaning that the ROI spectral signature was calculated
and saved in the Training input.

e The region growing algorithm requires to understand the pixel valudse basis of

similarity of spectral signature theimage.
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Note: Dist value should be set according to the range of pixel values general increasing
this value creates larger ROIs.
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e In order to creatdROl for the next classZoom out to the entire imagand Zoom in
further toone of the less darker areas of vegetation as compare to prexddotass.

e Using the ROI pointer tool, draw a training site in this area. Accordititetable

e Set,MC ID =3,C ID =3,MC Info = Forest; andC Info = Moderate Dense Forest.

e Now click E to save the ROI in th&raining input.
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e To creatdourth ROI, Click on thé\ctivate ROI pointer icon andZoom in the map over
somewhere in low canopy density class ,i.e. Open Forest areas

e |Increase MC ID to 4, C ID to &hange the MC Info to Forest and the C Info to Open
Forest and save the signature.
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e Once again, Click on th&ctivate ROI pointer icon and&oom in the map over the
Degraded Forested area and ckdknewhere in the very light coloured spectral signature

of degraded forested area.

e Now, an irregular shaped polygon appear. Accordingly, Increase your MC ID to 5, leave
the C ID to 5, change the MC Info to Degraded Forest and the C Info as Scrub and save
the signature.
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e Zoom out to the entire image. Now, Zoom into the Plantation area.
e Temporary ROI of the above can be created manually by drawing polygsickiyg
|‘ ROI polygon button.
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e Using the ROI pointetool, draw a training site in this areas per hegiventable, the
MC ID should be5 and the C ID should b&and save the signature.
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e The next, fobareground signatureZoom back out to the entire image and Zoom into
the bare ground/ Barren areblse he ROI pointer tool to create a signature in one of
these areas.

e At this time, he MC ID should b& and the C ID should b

¢ Now, Save the gjnature.
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e Similarly, to create ROI 0 sclick somSwvhdrdinteeme nt a
desirable areas as per area of interest and Use the ROI Polygon button to create a polygon
or use the ROI pointer tool to create a signature in one of these areas. Accordingly, the
MC ID should be @ and the C ID should be 8,9 respeely

Settlement

Agriculture
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