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QGIS provides many common GIS functionalities and a mammoth collection of multiple 

features with plugins. Following are some features and plugins services provided with the 

integrated Python console. 

1.1View data 

We can view and overlay vector and raster data in different formats and projections. Following 

are supported formats in QGIS: 

 View and overlay data formats using PostGIS, SpatiaLite and MS SQL Spatial, Oracle 

Spatial, vector formats supported by the installed OGR (OpenGIS Simple Features 

Reference Implementation) library, including ESRI shapefiles, MapInfo, SDTS (Spatial 

Data Transfer Standard), GML (Game Maker Language)etc. 

 Raster and imagery formats supported by the installed GDAL (Geospatial Data Abstraction 

Library), such as GeoTIFF, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG etc. 

 GRASS raster and vector data from GRASS. 

 OGC (Open Geospatial Consortium) web services (online spatial data services): 

WMS(Web Map Service), WMTS(Web Map Tile Service), WCS (Web Coverage Service) , 

WFS(Web Feature Service). 

1.2 Create, Edit, Manage data 

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

the following: 

 Digitizing tools to create vector layers. 

 Create and edit shapefiles . 

 Georeferencer plugin to geocode images: either with known GCPs (Ground Control points) 

or with map canvas. 

 GPS tools to import and export GPX format, and convert other GPS formats to GPX or 

down/upload directly to a GPS unit. 

 Support for visualizing and editing Open Street Map (OSM) data. 

 Ability to create spatial database tables from shapefiles with DB Manager plugin. 

 Tools for managing vector attribute tables. 

https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id1
https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id3
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 DXF-Export tool with enhanced capabilities to export styles and plugins to perform CAD 

like functions. 

 

1.3 Export Data 

 

1.4 Analyze data 

QGIS offers vector analysis, 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 etc. 

1.5 Compose Map and Publish Maps on the Internet 

QGIS produces most presentable formats of the maps and interactively explore spatial data with 

a friendly GUI. 

Map Exported in QGIS 

 BMP file: BitMap file is a mature loss-less uncompressed raster format and produces 

a good quality output with the limitation of large size but can be used to achieve 

both high-quality output and compatibility. 

 GIF file: It is a Graphics Interchange Format, i.e. an uncompressed raster file format 

with 256-color limitation. Therefore, if file contains only a few colors (vector-based 

data), GIF is a better option.  

 PNG file: Portable Network Graphics is an open-source standard designed and can 

be a better option than BMP and GIF. It is a true-color loss-less raster file format, 

with limitation of slightly larger size as compare JPEG and not supported by old 

operating systems and browsers. 

 TIFF file: Tagged Image File Format. It is a major raster graphic file format provided 

by Adobe that is suitable to be used for raster file editing on Adobe Products, such 

as Photoshop. 

 SVG file: Scalable Vector Graphics is an open-source vector graphic standard and 

now a days becoming more and more popular.  

https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id4
https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id5
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Publishes maps as a WMS, WMTS, WCS or WFS and WFS-T client and as a WMS, WCS or 

WFS server. Furthermore, can publish the data on the Internet using a webserver with UMN 

(Unified Messaging Service) MapServer or GeoServer. 

 

1.6 QGIS functionality through plugins 

Plugin architecture and libraries in QGIS can be used to create plugins and to create new 

applications with C++ or Python. 

Plugins include: 

1. Coordinate Capture (Capture mouse coordinates in different CRSs) 

2. Edit and view layers, tables (DB Manager, execute SQL queries) 

3. Convert DXF files to shapefiles 

4. GDALTools (Integrate GDAL Tools into QGIS) 

5. Georeferencer GDAL (Add projection information to rasters) 

6. GPS Tools (Load and import GPS data) 

7. GRASS (Integrate GRASS GIS) 

8. Heatmap (Generate raster heatmaps from point data) 

9. Raster Terrain Analysis  

10. Spatial Query Plugin 

11. Semi-automatic Classification Plugin (SCP) 

 

1.7 Python Console 

PyQGIS interface allows access to the map canvas, menus, toolbars and other parts of the QGIS 

application that allows users to create a script to open raster, vector, drag and drop layer into the 

QGIS window, executed automatically. 

 

To Open Vector Layer by Script Editor of  PyQGIS 

Enter the following codes in the Script editor to load vector layer. 

 

fromqgis.core i mport *  

layer =Qgs Vector Layer('path to the vector  layer', 'display 

name')  

QgsMapLayerRegistry.instance().addMapLayer(layer)  

 

 

https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id6
https://docs.qgis.org/2.18/en/docs/user_manual/preamble/features.html#id9
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 To open Script Editor of Python Console go to Plugin > Python Console and the Python 

Console window will appear as showing in Figure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type Script here 

Script Editor Window 

Click here to 

Save Script 

Click here to 

Run Script 
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 Now, name the script  > Click Save Button and save it at the default location 

under C:\Program Files\QGIS 2.18\apps\Python27\Scripts. 

 In Script Editor > Click Run algorithm button.. 

 It will load vector layer on the Map Canvas. 

To Open Raster Layer  

 Enter the following codes in the Script Editor to load raster layer. 

 

fromqgis.core import*  

layer =QgsRasterLayer('path to the raster layer', 'display 

name')  

QgsMapLayerRegistry.instance().addMapLayer(layer)  
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 Click Save Button and save it at the default location under C:\Program Files\QGIS 

2.18\apps\Python27\Scripts. 

 In Script Editor > Click Run algorithm button to execute the query and after that raster 

layer will be loaded on the Map Canvas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Raster layer uploaded on the 

Map Canvas automatically 

after running algorithm 
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Some supported Vector, Raster Data Format in QGIS 

 Feature Data: Feature data are usually organized as points, linesand polygons in vector 

format.  

 Shapefile: The most commonly used geospatial data format. Although it appears to be one 

file (.shp) in ArcMap, shapefile includes multiple files with the same file name with different 

extensions. *.shp, *,dbf, and *.shx. 

 Personal Geodatabase: These files are based on Microsoft Access (*.mdb). From user 

perspective, all kinds of geodatabase are the same, which include multiple layers (different 

geospatial data) in one geodatabase.  

 MapInfo files: The following three are legendary geospatial file formats. MapInfo is the first 

desktop GIS software for Windows. Its files (*.tab) are widely used.    

 MicroStation files: MicroStation files have the extension of *.dgn, whose vendor is GE.  

 ArcInfo: ArcInfo is the previous generation of ArcGIS. Its file (*.e00) are supported in QGIS as 

well.  

 Google Earth: *.kml and *.kmz (zipped KML) are Google Earth file formats, which are 

popular in Location-Based Service now. Many websites support kml and kmz files.  

 GML and GeoJSON: Open source geospatial data standard, which is also popular in online 

applications. 

 GPS: The track of GPS records can be imported into QGIS as *.gpx files. This function is very 

useful in surveying.  

 CSV: *.csv files stands for comma separated value, which can be regarded as a legendary 

spreadsheet file format.   

 ¦{ /Ŝƴǎǳǎ ¢LD9wΥ ¦{ ŎŜƴǎǳǎ ǇǳōƭƛǎƘŜǎ ƛǘǎ Řŀǘŀ ƛƴ ǘƛƎŜǊ ŦƻǊƳŀǘΣ ǿƘƛŎƘ ōŜƭƻƴƎǎ ǘƻ άŘƛǊŜŎǘƻǊȅέ 

ǎƻǳǊŎŜ ǘȅǇŜ ǊŀǘƘŜǊ ǘƘŀƴ άŦƛƭŜέΦ  

 

Raster Data: Raster data uses griŘ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀ ǊŜƎƛƻƴ ǿƛǘƘ ǾŀƭǳŜǎ ŀǎ ŀ άŦƛŜƭŘέΦ LƳŀƎŜǎ 

explicitly have the parameter of resolution. Typical raster data is: 

 GeoTIFF: They have the file extension of *.tif. The key difference between normal TIFF file 

and GeoTIFF is that GeoTIFF has projection information. Hence, normal TIFF files cannot be 

correctly added to the desired location.  

 GeoJPEG: Similar to GeoTIFF, but they have *.jpg extension. 

 Usage: Raster data can be air photos, satellite images, elevation data (DEM). But raster data 

tends to be huge and slow to load.  

 

Stronger Database Support: One major advantage of QGIS over ArcGIS lies in its superior 

support of different database vendors. Almost all types of relational database management 

system (RDBMS) are supported.  

Source: University of WATERLOO Canadian GIS and Geomatics 
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2.1 Raster Data 

Raster data is made up of pixels or grid of square shape pixels in which each grid is with 

different unique value (DN value),representing the attribute or feature, therefore raster data is 

larger in size (in bytes) as compare to vector. Raster data in GIS are matrices of discrete cells 

that represent features of the earthôs surface. Usually satellite or areal imagery is represented in 

raster data format  like GeoTIFF, img, pix, hdf(Hierarchical Data Format) etc. 

QGIS is very powerful and useful open source software for handling Raster based analysis such 

as Image Classification, NDVI calculation, Terrain analysis etc. 

2.2 What is Image classification? 

Image classification is the process of assigning land cover classes to pixels and classify images 

into forest, urban, agriculture and other LULC (Land-Use Land-Cover) classes. The image 

classification defines the training sites to identify the 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, there are three main commonly used image classification techniques. 

Á Supervised image classification (pixel-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. The selection of 

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

or expert knowledge. 

Á Unsupervised image classification (pixel-based classification) 

The analyst specifies the desired number of classes when field data or prior knowledge 

about the study area is not available and then the computer automatically groups pixels 

that are statistically similar into categories using clustering algorithms include K-Means, 

Iterative Self-Organizing Data Analysis Technique (ISODATA) and agglomerative 

hierarchical (Duda and Canty, 2002). Some studies used a hybrid approach that combines 

unsupervised and supervised classification methods with field survey (Lane et al., 2014). 

Á Object-based image analysis (OBIA ) 

The OBIA approach can incorporate spectral, spatial, textural, and contextual information 

into the classification process. To overcome the issues (salt and pepper effect) associated 

with pixel-based classification methods, OBIA methods for image classification have 

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

Note: Object-based image analysis approach is useful for dealing with high-resolution data. 

http://www.igismap.com/category/gis/quantum-qgis/


QGIS MANUAL 9 

 

2.3 Supervised Classification: 

Any supervised classification method requires prior identification of ñtrainingò samples. This can 

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: 

 Å Select as many training sites as per class.  

Å Select training sites throughout the entire image, represented whole area.  

Å Training site selection must be of spectrally homogenous areas. 

 Å Training sites must be as large as possible. 

 

2.4 Image Classification by Semi-automatic Classification plugin (SCP) : 

 Open QGIS and install Semi-automatic Classification  plugin from the plugin option.  

 For installation > type Semi-automatic Classification on search tab > Click on Install 

plugin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Click here to open 

Plugins 
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 After installation of the plugin ,if toolbox on the screen is not visible by default then, 

Click View > Click Panels > Check SCP Dock panel (ROI creation and SCP 

classification).OR 

 Right Click on Right side of Toolbar  > check SCP Edit Toolbar > SCP Dock. 

 

 

 

 

Note: SCP Dock panel is a complete package of Downloading, Data pre-processing, Post-

processing, Classification and some other options to deal with Raster Analysis. 

 

 

Either Click on SCP to open Plugin or go to View 
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 Go to SCP > Check Show Plugin, after which SCP Dock window will appear like as 

shown in Figure. 

 

 

 

 

 

 

 

 

Click here to activate SCP  

SCP Dock contains various 

Image Classification Tabs 
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Classification by SCP Plugin 

 In the SCP Dock > Click the Band Set button to open the file sample_image.tif. 

 

 

 In the Band set Tab, we can define input image  to load on the canvas and specify the 

number of bands to stack for the display of Color Composite. 

 

 

 

 

To open Band Set Click here 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/tutorial_1.html#id22
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/scp_dock.html#scp-input
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/remote_sensing.html#color-composite-definition


QGIS MANUAL 13 

 

 Band set window will appear > now click   button to open a file. 

 Click on open File tab in extreme right corner to open the image with number of bands to 

Stack. 

 

 

 

 

 

 

 

Click here to open Band set To open a file click here 

Click here to download products from available sites (USGS Earth explorer, 

Copernicus etc.), go to Landat/Sentinel-2 download option, assign user name 

and password, select region of interest by + tool, click Find and select Run 

 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_open_file.png
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_run.png
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 Now, image.tif/.img is set as Input image, the image is displayed on the map canvas with 

loaded bands in the Band set. 

 Under Band set tools  > click on Create raster of band set (stack bands) at the bottom 

of the window  > and then click on the Run icon. 

  This process will create a new file that has a suffix Bstack_raster.tif. You will again be 

prompted to save the file to the folder where your original files are located and the 

process will begin. This may also take a couple minutes to process. Once the process is 

complete, you will see the stacked image is visible in the Layers Panel. 

 

Click here to stack all bands if required  

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/main_interface_window.html#band-set-tab
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 We can display a Color Composite of bands in the working toolbar, click the list RGB > 

and select the item 3-2-1 (corresponding to the band numbers in Band set).  

 To display the image in a usable color combination, go to the Layers Panel > and right 

click on the stacked raster image.  

 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. 

 

 

 

 Click Apply  and then OK.  

 

 

Right Click on the layer panel 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/remote_sensing.html#color-composite-definition
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/working_toolbar.html#working-toolbar
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/main_interface_window.html#band-set-tab
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 Image colors in the map change according to the selected bands (3-2-1) and vegetation is 

highlighted in red, while on selecting 1-2-3,natural colors would be displayed. 

 After selecting Band 3,Band 2 and Band 1, the image would appear as showing in Figure. 

 

 

 

 Once the process is complete, you will see the image in the Layers Panel.   

  

 

 

After assigning band combinations 

3,2,1  Image appear like this 
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 To make background layer transparent  > go to Layer Panel and Right click on selected 

file > and select Layer properties  > or double click on File to open Layer properties 

directly. 

 

 Go to Transparency > and Click Button > Click inside Black area in Task bar to set 

background color of the image as transparent. 

 

 

 

 Click Apply and OK 

 

 

Click here to set background color 

as transparent. 
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 Now image will appear with transparent background as showing in the Figure. 

 

 

 

 

2.5 Create Region of Interest (ROI) 

 Create the Training input in order to collect Training Areas (ROIs) to calculate 

the Spectral Signature. 

 In the SCP dock click the button  and define a name (e.g. training.scp ) to create 

the Training input.  

 

 

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
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 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 layer ñtrainingò is added. 

 Save training output as filename.scp format. 

 

 

 A temporary ROI can be created manually by drawing polygon by clicking                  

ROI polygon button. 

Click here to activate ROI 
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 To define the vertices of the polygon, left click on the image > and right click to close the 

polygon on the last vertex. While clicking on the 4th vertex, make sure to click right 

mouse button to close the polygon.  

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

 

 When polygon is created, save it to the Training input. 

 Open the Classification dock  and set MC ID = 1 , C ID = 1, MC Info = Water; and C 

Info = Lake. 

  Now click  to save the ROI in the Training input. 

 

Note: Macroclass (MC ID)  classes are broad land cover classes and the Class classes (C ID) 

are more detailed classes of Macroclass, i.e. several Class IDs within one Macroclass ID. It 

is useful when there is a need to classify land cover that has different spectral signatures in 

the same land cover class. 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/scp_dock.html#classification-dock
https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_save_roi.png
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 Click on Color option > and set color from Basic color option. 

 

 

 

 Now, create a second ROI for the vegetation class using the automatic region 

growing  tool .  

 

 

 

To change color click here 
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 In the SCP toolbar across the top, to the right of ROI, enter 0.08, 0.01 or else as the Dist 

(Distance). Click on the Activate ROI pointer icon and Zoom in the map over the Forested area 

and click  somewhere in the darker green forested area. You will see an irregular 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 to Dense Forest and save the signature.  

 Set, MC ID = 2 , C ID =2, MC Info = Forest; and C Info = Dense Forest. 

 Now click  to save the ROI in the Training input. 

 In the SCP toolbar, Type is B, meaning that the ROI spectral signature was calculated 

and saved in the Training input. 

 The region growing algorithm requires to understand the pixel values on the basis of 

similarity of spectral signature in the image.  

Note: Dist value should be set according to the range of pixel values, in general increasing 

this value creates larger ROIs. 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_save_roi.png
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 In order to create ROI for the next class, Zoom out to the entire image and Zoom in 

further to one of the less darker areas of vegetation as compare to previous ROI class. 

 Using the ROI pointer tool, draw a training site in this area. According to the table, 

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

 Now click  to save the ROI in the Training input. 

  

 

 

 

 

Moderate Dense Forest 

https://semiautomaticclassificationmanual-v5.readthedocs.io/en/latest/_images/semiautomaticclassificationplugin_save_roi.png
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 To create fourth ROI, Click on the Activate ROI pointer icon and Zoom in the map over 

somewhere in low canopy density class ,i.e.  Open Forest areas. 

 Increase MC ID to 4, C ID to 4, change the MC Info to Forest and the C Info to Open 

Forest and save the signature. 

 

 

 

 

 

 

Open Forest 
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 Once again, Click on the Activate ROI pointer icon and Zoom in the map over the 

Degraded Forested area and click somewhere in the very light coloured spectral signature 

of degraded forested area. 

 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.  

 

 

 

 

 

 

Degraded Forest/Scrub 
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 Zoom out to the entire image. Now, Zoom into the Plantation area.  

 Temporary ROI of the above can be created manually by drawing polygon by clicking 

ROI polygon button. 

 

 Using the ROI pointer tool, draw a training site in this area. As per the given table, the 

MC ID should be 6 and the C ID should be 6 and save the signature.  

 

 

 

 

Plantation 
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 The next, for bare ground signature, Zoom back out to the entire image and Zoom into 

the bare ground/ Barren areas. Use the ROI pointer tool to create a signature in one of 

these areas.  

 At this time, the MC ID should be 7 and the C ID should be 7.  

 Now, Save the signature.   

 

 

 

 

 

 

 

 

 

 

 

Barren Area/Bare Soil 
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 Similarly, to create ROIôs of Settlement and Agricultural areas, click  somewhere in the 

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 8,9 and the C ID should be 8,9 respectively. 

 

 

Settlement 

Agriculture  


