NHP2 Week

QGIS Hands-on Exercise

Water Body Extraction using QGIS

Raster data model is a pixel or grid based model suited for representing continuous data of any
natural features, phenomenon, process or event. This exercise will help to understand how to use
raster calculator for image analysis in QGIS.

Step I. Display Raster

1. Load Sentinel 2 multispectral data S2-ms-clip.tif into QGIS canvas
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2. Right click on the layer to invoke the context menu and click properties
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3. Go to symbology and change the band combinations to Red — 4, Green — 3, Blue — 2 to and
click apply to display false color composite.
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4. From the context menu (right click on the menus) select Zoom to native resolution (1:1) and

perform contrast ”L ﬂu” ”'1_ ﬂc” S A j:j: ﬁ v enhancement
using the Raster toolbar

Step Il. Calculating NDVI using Raster Calculator

1. Raster data is suitable for representing features like natural resources that are continuous in
nature. Each pixel represents a numerical value based on the spectral properties of the surface.

2. Using Raster Calculator tool we can process the images using a mathematical expression or
formula.

3. Invoke the raster calculator from the Raster menu in QGIS Menu bar
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4, Raster Calculator
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5. Frame the expression as follows for calculating the NDVI from the given bands in Raster
Calculator Expression space. You can double click on the layers to enter them in the expression.

("S2-MS@4" - "S2-MS@3" ) / ( "S2-MS@4" + "S2-MS@3" )
6. Enter the Output layer name in the Result Layer space and click OK.

7. The ndvi output is a single gray scale image with the pixels values representing the ndvi values
that ranges between -1 to +1. Because water absorbs energy in Near Infrared region, water bodies
have ndvi that is negative or near to zero depending on their composition.
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Step lll. Clipping the NDVI Image
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1. Open the Raster menu and pick the clip raster by extent tool under extraction sub-menu
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2. Clip Raster By Extent tool
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Select the clipping extent by using any three option given. For the exercise using the 2nd option

select extent on canvas.

3. Examine the clipped image displayed in the canvas.

Step IV. Thresholding the NDVI Clipped Image.

1. The raster calculator is useful for segregating different land surface features based on ndvi

value thresholds.

2. Open Raster calculator, in the raster calculator expression type the following expression

"ndvi_clip@1" <=0, enter the output file name and click ok.
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3. The output of the thresholding operation is a binary image (black & White )

4. The white pixels are representing water body features .

5. Compare the binary image with the color image in the background to know the level of pixel
extraction,
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Step V. Removing small pixels using Sieve Tool
1. The Sieve tool is useful in removing small clusters of polygons from the raster map.
Sieve Description :

Removes raster polygons smaller than a provided threshold size (in pixels) and replaces them with
the pixel value of the largest neighbour polygon. It is useful if you have a large amount of small areas
on your raster map.

2. Open the processing toolbox from the Processing menu.
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3. Invoke the tool and enter the input map and other parameters and save the output file to a
suitable location.
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Input layer =
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10 =
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Local/Temp/processing_133a84eeal7b45a8848e29840d58ca2c/423a9d2332b 3469 7ae 2 1ab5fc 553bf5 /OUTPUT. £if™

0% —

Run as Batch Process... Run | Close Help




NHP2 Week

4. Compare the output of the sieve tool with the input raster map.

Step VI. Convert the Raster map to vector.

1. From the processing toolbar open the polygonize tool.

Q@ Polygonize (Raster to Vector) “

Parameters Log
Input layer

= ndvi_sieved [EPSG:32644] -
Band number

Band 1 (Gray) -
Name of the field to ceate

DN

Use 8-connectedness

Vectorized

[Save to temporary file]

v | Open output file after running algorithm
GDAL/OGR console call

python3 -m gdal_polygonize "C:/T ZED-2019/NHP-2W-2019Mew folder/52-Mew/ndvi_sieved, tif” "C: Users/Hariesh P/AppData/Local/Temp/
processing_183a84eeal 7b45a8548ee9540d68ca 2c/53a45 14407794a8c8e04d 3b8cd 7693 15/0UTPUT.shp™ b 1 -f "ESRI Shapefile™ OUTPUT DN

0% Cancel
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2. Select the input layer and leave the
other values default. Enter the output
file name, and save the vector file as
shapefile. The boundaries of the
waterbodies are apparent in the output.
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3. Open the attribute table of the waterbody shapefile layer. " & st S s oo 5
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4. Filter the water bodies using selection using select features
using expression found in the attribute table menu tool.

| Select features using an expression b

5.0pen the attribute table and from show all feature options in the bottom left, clik the show

selected - -
R Q Vectorized :: Features Total: 137, Filtered: 137, Selected: 1 = =
DN b
1 1
2 1
3 1
4 1
5 1
[ 0
7 1
8 1
9 1
10 1
1 1
12 1
13 1
14 1
15 1
T Show All Features
T Show Selected Features
T Show Features Visible On Map
T Show Edited and New Features
Field Filter
T Advanced Filter (Expression) =
T show all Features
features.
6. Delete the features by using Delete selected features option.
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7. Display the original color (multispectral) image in the back ground and compare the output.
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END OF EXERCISE
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