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Flood hazard, vulnerability and risk mapping

Flood early warning system 

Flood inundation area

Flood damage assessment

Flood shelter suitability area
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• SAR provides imagery on day-and-night;
• Clouds, fog and precipitation do not have any significant effect;
• Coverage area vast; 
• Time series and frequent revisit ;
• Produce authentic flood inundation map;  
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Tools and Methods



Landsat image

Calibration Speckle filter

Terrain correction Band math Linear-to-dB 

Backscatter analysis 

Flood inundation 
threshold

Flood inundation 
threshold

Sentinel-1 images

Final flood map

Mutilook

Flood map validation

Tools and Methods



Exercise - 1

Open the link: https://tinyurl.com/24zbmzv4

Creating a composite image for flood inundation mapping using Sentinel-1 data

https://code.earthengine.google.com/a9926a94a5264dca7c8c65eb754264c0



Delete the existing boundary and digitized a new study boundary Task

Digitized a new study boundary Task

Rename default name 
“geometry” to “bnd”

Task

Run the code with new boundary Task

Exercise - 1
Creating a composite image for flood inundation mapping using Sentinel-1 data
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Flood inundation mapping using sentinel-1 for any chosen site/boundary and date 

Open the link: https://tinyurl.com/r789zje7

Exercise - 2

https://code.earthengine.google.com/00812066ce87f14bd7ea5038694ddf0e



Exercise - 2



//Select the pre-flood Copernicus Sentinel-1 imagery  Task

//Select the flooding time Copernicus Sentinel-1 imagery Task

Exercise - 2



//If needed adjust the sentinel-1 backscatter threshold Task

Exercise - 2

Note: Exercise – 3 will show how we can determine the appropriate 
backscatter value



Export the generated flood mapTask

Exercise - 2



Determination of Copernicus sentinel-1 backscatter threshold to automatically 
flood inundation mapping in GEE and comparison of sentinel-1 based flood 
inundation map with Landsat-8 image

Open the link:  https://tinyurl.com/2djwe9tn

Exercise - 3

https://code.earthengine.google.com/7fb06c3f197db41aeff5d54127ca3d46



- Insert water and land samples on the Landsat image/Sentinel 

1 image.

- Extract VH and VV-band backscatter (dB) statistics for water 

body and other samples. 

- Find the interquartile range, mean and median value of 

waterbodies on the VH and VV-band backscatter (dB)

- Use the VH and VV-band backscatter (dB) for mapping

Exercise - 3
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Please change the backscatter value from line 71 and 72, and run code. 
Visually compare the results with Landsat image. Task

Exercise - 3



Exercise - 3
Insert point for water and land



Exercise - 3 Please change the backscatter value from line 72 and 73 and run 
code. Visually compare the results with Landsat image. 



Exercise - 4

https://code.earthengine.google.com/ac3aa9fd4c2f6e53aada0c6d4b0b7214

Open the link:  https://tinyurl.com/2djwe9tn

Using the Random Forest classification technique for flood inundation mapping



Exercise - 5

https://code.earthengine.google.com/cbee2a9d18c5f94c3c2066b24050a8b5

Open the link: https://tinyurl.com/4e352w82

Using the Random Forest classification technique for flood inundation mapping



Useful article 

www.mdpi.com/2072-4292/11/13/1581
https://link.springer.com/chapter/10.1007/978-3-030-73569-2_10
www.sciencedirect.com/science/article/pii/S2590061721000454
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