
Sentinel-1 (SAR) Processing 
for Flood mapping

Accessing and Using Synthetic Aperture Radar 
(SAR) Data

Crispin Hambidge

Senior Geomatics Analyst

11th November 2020



2

SAR applications in the EA

ÅFlood extent mapping
Incident rapid response service

Slower ópeace timeô responseservice

ÅFlood depth/volume mapping
Calculating requirements for pumping resources

ÅCurrently exploring:
ÅSoil moisture applications

ÅInterferometric SAR applications



Sentinel-2 5th January 2017* with Flood Outlines
* Post-event image
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SAR image interpretation (simplified!)



Sentinel-1 22th November 2016  with Lee 7x7 filter. VH polarisation

SAR Flood mapping



Sentinel-1 22th November 2016 with Lee 7x7 filter. VH polarisation

SAR Flood mapping

ÅSAR imagery benefits:
ÅWorks in most weather conditions 

(not very windy though)

ÅRelatively consistent datasets

ÅPredictable image capture



Sentinel-1 22th November 2016 with Lee 7x7 filter. VH polarisation

SAR Flood mapping

ÅSAR flood imagery limitations:
ÅNoisy imagery

ÅAffected by wind

ÅUrban areas and field boundaries poorly 
mapped

ÅOutputs easily mis-understood



Bands 12, 11 and 4 11

Sentinel-2 image 18th November 2019
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Sentinel-1 VV image 19th November 2019
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Sentinel-1 VV  vs Sentinel-2 detail
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SAR Flood mapping Workflow

ÅImagery acquisition (flood image and pre-
flood image)
ÅEODS or ESA SciHub

ÅPrimary image processing (if ESA SciHub-acquired)
ÅSubset

ÅRadiometric calibration

ÅSpeckle filter

ÅOrtho-correction ïreprojection (OSGB)

ÅPre-VH/Pre-VV/Flood-VH/Flood-VV composite 
generation

ÅTraining sample selection

ÅRandom forest classification

ÅGIS editing (Slopes/hills/urban/forests masked)

ÅManual editting



ÅSelect the relevant GRDH image



9. Subsetting (If you want to)

ÅUse Geo-
Coordinates 
rather than Pixel 
Coordinates



12. Calibrate image

ÅHighlight both the VH 
and VV polarizations



14. Speckle Filtering

ÅLeave the I/O Parameters as 
they are

ÅIn Processing Parameters 
tab:

ÅHighlight VH and VV
ÅSelect Filter type ñLeeò
ÅFilter size between 3 and 7 

in both X and Y. Would 
actually recommend using 5 
and 5!

ÅHit ñRunò
ÅNB Larger number will result 

in harsher smoothing
ÅClose the dialogue box



17. Ortho-Correction

ÅSelect both VH and VV

ÅUn-tick ñMask out areas 
without elevationò

ÅHit ñRunò

ÅThis is the longest 
process and could take 
up to half an hour for a 
full scene

ÅThe output will be in 
WGS84 projection



Sentinel-1 22th November 2016 ARD with Refined Lee filter. VH polarisation



Sentinel-1 22th AND 10th November 2016 ARD composite image stack



Sentinel-1 22th AND 10th November 2016 ARD composite image stack



Sentinel-1 22th AND 10th November 2016 composite image stack Flood Outline



Ordnance Survey Basemapping with Flood Outlines after post processing with 

Slope/height and urban masks etc


