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CEMS Global Flood Monitoring (GFM) product

 Advantages
• No time is lost due to human intervention
• Discover unreported events

 Disadvantages
• False alarms
• Processing overhead

 Challenges
• Accuracy
• Timeliness

 Sentinel-1 Synthetic Aperture Radar (SAR)
• Systematic coverage
• Currently only one satellite

 Fully automatic processing of all incoming 
Sentinel-1 scenes within 8 hours

 Ensemble of 3 flood mapping algorithms 
• LIST, DLR, TU Wien

 Context through 11 output layers incl.
• Flood extent 
• Likelihood
• Exclusion mask 
• Advisory flags

Wagner et al. (2020) Data processing architectures for monitoring 
floods using Sentinel-1, ISPRS Ann. Photogramm. Remote Sens. 
Spatial Inf. Sci., V-3-2020, 641–648.



Exclusion Mask

 Masking of pixels where Sentinel-1 is unable to detect flooding
• No sensitivity

– forests, urban areas, …
• Low backscatter

– paved surfaces, sand, …
• Topography
• Radar shadows

 Advisory flags:
• Mask dynamic influences
• Low regional backscatter 

(snow, ice dryness)
• Rough water surface

(Wind)





https://global-flood.emergency.copernicus.eu/glofas-forecasting/

Flood Likelihood Layer 2 June 2024 
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Central Europe Flood 2024

 Overview of flood situation from Austria to Czech 
Republic to Poland on 20th September morning
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March

Vienna https://global-flood.emergency.copernicus.eu/
glofas-forecasting/



Data analysis by 
Florian Roth using 
algorithms 
developed and 
tested in FFG 
funded projects: 
S1Floods.AT and 
ScaleFloods

Two day difference between 
Sentinel-1 and Sentinel-2 
data acquisitions:

Sentinel-1: 16.9.2024
Sentinel-2: 18.9.2024

Sentinel-1 flood probability 
is overlain on the Sentinel-2 
image.
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Dynamic Soil Moisture Monitoring with ASCAT and Sentinel-1



TU Wien Flood Mapping Algorithm

 First developed for ENVISAT ASAR Data
 Rests on the idea of detecting ‘anomalous’ behaviour 

in the backscatter time series
 ‘Expected’ backscatter modelled with harmonic model

Schlaffer et al. (2015) Flood detection from multi-temporal SAR data using harmonic analysis and 
change detection, International Journal of Applied Earth Observation and Geoinformation, 38, 15 – 24.



Datacube enabled Contextual Bayesian Classification

Bauer-Marschallinger et al. (2022) Satellite-based flood mapping through Bayesian inference from 
Sentinel-1 SAR datacube, Remote Sensing, 14, 3673, 28p.



Bauer-Marschallinger 
et al. (2022) 



Florian Roth, S1Floods.AT and ScaleFloods projects

Identification of More Flooded Areas with Combination VV+VH

Low VV backscatter
Low VH backscatter
High VV backscatter



Requirements for Sentinel-1 Datacube

 Data are consistent and quality controlled over the complete mission lifetime
• Online SAR data have the same standard as offline data

 Datacube needs regular updating / reprocessing
• Deal with changes in instrument data

– Decline in power supply
– Space debris hitting instrument
– Aging of material

• Account for updates in ground processor
– Regular software updates to deal with known issues

• Keep the data at the latest scientific standard
– Radiometric terrain correction

 Experts / data stewards needed to keep the data ‘alive’
• Regular checking and updating of data needed



Conclusions

 Current Sentinel-1 coverage is not enough
• Launch of Sentinel-1C and Sentinel-1D in the next months
• L-Band mission: NISAR (2024) and ROSE-L (2028)

 Datacube needed for
• Model parameterisation
• Improved uncertainty parameterisation
• Mapping of exclusion areas

 ACube solution needed for scientific and operational applications
• Data stewards need to ensure fit-for-purpose quality of data
• Avoids that work is done multiple times (but each time just a little bit different)
• Multiple, user friendly access points

Acknowledgements
Copernicus: Emergency Management Service  FFG: S1Floods.AT, ScaleFloods  
ESA: DTE Hydrology Next  BMBWF: Cloud4GEO  Vienna Business Agency: FAIR2Earth


	Kartierung des September 2024 Hochwassers mittels Sentinel-1 und Sentinel-2: Warum brauchen wir dafür historische Satellitendaten?�
	Slide Number 2
	Exclusion Mask
	Slide Number 4
	Slide Number 5
	Central Europe Flood 2024
	Slide Number 7
	Slide Number 8
	Dynamic Soil Moisture Monitoring with ASCAT and Sentinel-1
	TU Wien Flood Mapping Algorithm
	Datacube enabled Contextual Bayesian Classification
	Slide Number 12
	Identification of More Flooded Areas with Combination VV+VH
	Requirements for Sentinel-1 Datacube
	Conclusions

