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Sylhet experienced extreme flooding in May-June 2022
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Sylhet experienced extreme flooding in May-June 2022

Gowainghat, Sylhet Division
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Why create remotely sensed maps after the floods?

portal.gfm.eodc.eu/

• Assess accuracy of commonly used mapping methods and products

• Compare “local” vs “global” approaches

• Compare machine learning (ML) vs “traditional” non-ML approaches

Copernicus Global Flood Monitoring
UNOSAT Analysis

https://portal.gfm.eodc.eu/


Synthetic Aperture Radar gives us the chance to map 
the May-June 2022 floods
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We compared three Sentinel-1 algorithms / datasets

Method / dataset Description Sensor Resolution

Thomas et al., 2023
“Local” change detection, 

developed for Bangladesh
Sentinel-1 2-10 days, 10 m

Paul & Ganju, 2021
Pre-trained “global” machine 

learning (CNN)
Sentinel-1 2-10 days, 10 m

Copernicus Global Flood 

Monitoring “GFM”

Automated “global” 

emergency mapping product
Sentinel-1 2-10 days, 10 m

True color (RGB) False color (NIR-B-G) Hand label

24 May 2022

We hand labeled Planet 
images for validation

• 1024x1024 pixels @ 3 m resolution

• 36 labels across three cloud-free 

dates
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Local non-ML and global ML algorithms give higher accuracy 
than GFM
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Local non-ML and global ML algorithms give higher accuracy 
than GFM

Model Precision Recall Accuracy IoU

Thomas et al. 85.2% 75.4% 82.0% 67.9%

Paul & Ganju 93.4% 70.0% 82.4% 66.6%

Copernicus GFM 93.1% 52.7% 73.4% 51.7%

Accuracy over 36 tiles 

over 3 dates

False-color
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Spatial comparison 
of inundation 
extent

Areas where water 

receded between 

the two dates?

Largely in agreement

Speckle due to 

thresholding 

approach?



Temporal comparison of inundation extent



Takeaways

1. Local algorithm and global ML algorithm give equally high accuracy – ML 
generalizes well, but had advantage of training on other Bangladesh data

2. GFM shows lower accuracy – tradeoff for global coverage and ready-to-
use maps? Underprediction due to ensemble method?

Future work: more studies to understand utility of emergency mapping 

products in different contexts
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Thank you for listening! 
alexsaunders@arizona.edu
@alexsaunderstwt

Access the code and data →

mailto:alexsaunders@arizona.edu


Appendices



Thomas et al. (2023)

• Sentinel-1 backscatter 

thresholding developed by 

Thomas et al. (2023)

• Regional dry baseline 

from soil moisture 

• Additional VH condition

• Additional smoothing 

• Improved accuracy across 

four recent events

SAR surface water mapping algorithm recently 
developed for Bangladesh



Peak water extent occurred around 18 June



Peak water extent occurred around 18 June



But most water accumulated during May



Large parts remained flooded for up to several months

• Deepest depressions in the 

Haor Basin remained 

inundated throughout May-

August

• Was duration an important 
factor in the severity of 
impacts?




