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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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Sentinel-1 RGB composite
Date: ('2019-07-10‘ to '2019-7-20')

Flood Inundation Map
Date: ('2019-07-10‘ to '2019-7-20')

Tools for Earth 

Observation for 

Rapid Flood 

Inundation 

Mapping using 

SAR Imagery

GEE Code:  https://tinyurl.com/2vfyvfkn



Ensuring the quality 

of rapid flood 

inundation map

Landsat-8

S
e

n
ti
n

e
l-

1

Class name Flood 

Inundation Area

Other Total 

Flood 

Inundation Area

2233 231 2463

Other 139 1769 1908

Total 2372 2000 4372

Box plots of Sentinel-1 VV and VH backscatter value for waterbodies 
(flood inundation) and other samples

Comparison of optical data and SAR-based flood inundation: (a) 
Landsat-8 image from 19 September 2019; (c) colour-coded Sentinel-
1 image from 19 September 2019, showing waterbodies in blue; (b) 
classification result based on Landsat-8; (d) classification result based 
on Sentinel-1 data (dark blue: perennial water; light blue: flood 
inundation areas; green: other areas)

Omission and commission matrix between Sentinel-1 and Landsat-8 
images used for ensuring the quality of the developed maps

GEE Code: https://tinyurl.com/4z4hv4m9 

https://tinyurl.com/4z4hv4m9


2016 Flood 

Inundation 

Mapping using 

SAR Imagery



2017 Flood 

Inundation 

Mapping using 

SAR Imagery

http://geoapps.icimod.org/flood2017/



2019 Flood 

Inundation 

Mapping using 

SAR Imagery

http://geoapps.icimod.org/flood2019/



2020 Flood 
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Mapping using 

SAR Imagery

2020: Mapping floods in 

Bangladesh caused by 

Cyclone Amphan to support 

humanitarian response
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2020: Inundated areas in 

different regions: a. Nepal 

Terai; b. Bangladesh; c. 

Assam, India; d. Bihar, India.



Flood extents of June and August 2017; June, July and August 2018; June, July and 

August 2019; and July 2020 of Bangladesh.

Flood recession and rise areas of Bangladesh between (e) April and June, (f) June and August.



Main methodological steps 

followed for the flood emergency 

suitability mapping using different 

factors associated with flood 

shelters.



GIS layers used for the flood suitability mapping

Picture of typical inundation area of Bangladesh, (a, b, c) The village in Jabalpur district 

inundated by the 2020 floodwaters.  d)  An aerial photo of rural settlements enclosed by 

floodwaters during 2017.



Flood hazard map of Bangladesh Flood shelter suitability map of Bangladesh



Priority area for flood shelter construction based on the bivariate 

choropleth analysis using flood hazard and flood shelter 

suitability maps in Bangladesh

Aerial photo shows flood-affected houses in Faridpur, Bangladesh,  (Photo credit: Xinhua)

People take shelter at Shialhaor Government Primary School in Gowainghat, Sylhet 
(Photo credit: Dhaka Tribune)



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

Useful article/reference 

http://www.mdpi.com/2072-4292/11/13/1581


Thank you
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