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"URBAN FLOOD RESILIENT CITIES EMPOWERED THROUGH GIS"

To build cities resilient towards detecting change in Hydrological
processes & mapping flooded regions more effectively.

▪ To analyze the meteorological pattern & temporal change in
land cover scenarios of the Vishwamitri watershed.

▪ To simulate different hydrological parameters within the
Vishwamitri watershed & observe change in Peak flow.

▪ To detect the Flood prone regions in Vadodara city through
Synthetic Aperture Radar (SAR) Sentinel-1 data.
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MONITORING & 
MAPPING 

FLOOD GEE - Sentinel-1 (SAR)

Urban Areas have been identified as a major factor that affects the 
hydrological cycle. Monitoring & mapping the information of water helps 

in planning and managing water resources as well as flood.
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Natural Resources Conservation Service-Curve number

Curve number (CN) is estimated as a
function of hydrologic soil group,
cover type, runoff condition, and
impervious area in the catchment.
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Initial Flooded Pixels

Flooded regions 
identified by applying 
1.25 Threshold on the 
vertically transmitted 
vertically received (VV) 
polarization band 
Sentinel-1 SAR data

VADODARA CITY

Flooded Pixels Estimated by Thresholding SAR Sentinel-1
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Occurring        
8 days prior 

CHANGE FROM (2000-2020)

PEAK DISCHARGE

Cumulative Outflow in 
2000 – Scenario 1

PEAK DISCHARGE

Cumulative Outflow in 
2020 – Scenario 2

PRECIPITATION LOSS 
QUANTIFICATION
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▪ Orbit Filtering
▪ Border Noise Remover
▪ Multi-look Correction
▪ Speckle Removal
▪ False Positives Removal (Shadow Effect)
▪ Terrain Correction

PRE-PROCESSING OF SENTINEL-1 GRD DATA FOR THRESHOLDING

Threshold Value
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Elevation (Meter)Stream Order

HEC-Geo-HMS Modelling
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Natural Hydrology of Basin

7 807

VADODARA CITY AREA  
420.3 km²

HYDROLOGIC EXTENT
Mahi-Narmada Basin 
Vishwamitri Sub-Basin

WATERSHED AREA
1,135 km²

SOFTWARES
USED

Arc Map
Geospatial
Analysis

HEC-HMS
Hydrological
Modelling

Google Earth Engine
Mapping Flood 
Inundation Regions
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