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SAR SCATTERING MECHANISMS 
FLOOD VS NO FLOOD



• If we consider the angle between the flight direction and the street alignment, the increase is high 
for small angles, while it is reduced for higher angles.

• As a consequence, the increase of the Double-Bounce due to the presence of floodwater may not 
be sufficiently high if buildings are not parallel to the SAR flight direction. This type of increase is 
hardly detectable using only the backscatter intensity in a complex urban environment.
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THE ROLE OF VV AND VH POLARIZATIONS
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• Two peculiar scattering mechanisms are present in urban areas:
• Double-bounce occurring for orthogonal illumination of building facades

• High co-polarization backscattering
• Multiple-bounces occurring for oblique illumination of buildings facades

• High cross-polarization backscattering

• Backscattering increase in both polarizations may not be sufficiently high to highlight the
presence of water.

• The multi-temporal InSAR coherence from co- and cross- polarizations can be profitably
used to detect the presence of floodwater in urban area.

CONTEXT

Bangladesh Mangroves
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TEST CASE 1: HOUSTON 2017
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TEST CASE 1: HOUSTON 2017
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• Red: Intensity pre
• Green, Blue: intensity post

• Light blue: flood in bare soil
• Blue: flood in urban area



TEST CASE 1: HOUSTON 2017
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TEST CASE 2: JAKARTA 2020
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• An automatic algorithm capable of mapping floodwater in urban areas using 20m Sentinel-1
InSAR coherence has been presented.

• It exploits:
• the short temporal and small spatial baselines of Sentinel-1 image pairs;
• the intensity and the InSAR coherence from both VV and VH polarizations.

• The algorithm was tested using Sentinel-1 images acquired during different flood events from
recent years.

• Results show the necessity of using both co- and cross-polarizations multitemporal InSAR
coherence to detect floodwater in urbanized areas.

CONCLUSIONS

R. Pelich et al., “Mapping floods in urban areas from dual-polarization InSAR coherence data”, IEEE Geoscience And Remote
Sensing Letters, Submitted.





PILOT 2: SATELLITE EO-DERIVED WATER BODIES AND 
FLOODWATER RECORD OVER EUROPE 

Objective
• to generate a Water bodies and floodwater record over 

Europe at 20 m resolution (Sentinel-1) spatial resolution

• to understand flood hazard at continental-scale based on 
EO-derived flood maps and long-term hydrological 
modelling simulations

• to support different applications and research activities of 
GFP in the fields of climate research, large scale flood 
forecasting, flood hazard and risk analyses, land use 
monitoring etc.

Partners:
SMHI, Deimos

Core Co-designers:
Global Flood Management 
Partnership (GFP)

Identified key users:
Emergency responders, water 
agencies, relief organizations, 
water engineers, disaster risk 
financing industry, research 
and technology organization,...

SAR-BASED FLOOD MAPPING PRODUCTS

Demonstration data set : Monsoon-related flooding in Myanmar (2017 – 2018) 

Google Earth Engine APP:

https://yuli.users.earthengine.app/view/myanmarflood

https://yuli.users.earthengine.app/view/myanmarflood

