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Overview

• Background and rationale

• Flood Foresight

• India pilot

• Validation

• Data assimilation



The ‘common operating picture’

• Common data for multiple 
sectors

• Shared service 
opportunities for value-add 
data integrators

• International in scope

• Potential for DA to improve 
data
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Goal

Develop a system that generates real-time and 

forecast view of flooding as it evolves

Modelled + EO approach



J. Bevington, C. Allatson, R. Berry, B. Hankin, P. Mattingley, 

B. Revilla-Romero, K. Shelton, E. Wood



Flood Foresight

Near real-time and forecast rainfall and flood 

data for riverine flooding

Enables flood early warning and improved 

targeting of mitigation and response activities

Imagery Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Global flood hazard maps

High resolution storm-surge, fluvial and pluvial maps in development

High resolution maps available

30m storm-surge, fluvial and pluvial flood maps available

30m fluvial and pluvial flood maps available

Not mapped



Simulation Library approach



Flood Foresight framework
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Flood Foresight services

Data available through Web-App, API or FTP download

RAINFALL
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Continental scale  

rainfall

Grid & catchment view

Forecast data (0-7 days)

Daily updates
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National scale flood 

footprints (for any country)
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Driven by near real-time 

river gauge data

Extent & depth data

Current status of flood

3-hourly updates (GB)
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Current status & future plan

Rainfall Screening

Europe currently available

Other continents can be configured

Flood Monitoring

GB currently available 

International pilots as data availability allows

Flood Forecasting

UK & IRL currently available

India pilot completed

Can be configured internationally



India pilot



India demonstration

• Brahmaputra river basin deployed in one week:

– 30 metre resolution flood footprints

– Daily updates

– 0-7 day forecast  

– Ensemble forecast (fluvial) – allowing uncertainty and likelihood assessment

• Validation using EO data

Flood Foresight inundation 

footprint (16 August 2017)



Results – flood peak animation

Click image to animate

Preliminary 

data



Ensemble-based flood likelihood

Use of probabilistic footprints to assess the confidence of the forecasts at longer lead-times

Higher probability (dark colours) shows greater agreement of the ensemble and therefore higher probability of flooding. It is essential to 

understand uncertainty when used in public alert systems.

Preliminary data



Validation



Storm Desmond - West Coast Main Line

http://www.railmagazine.com



Storm Desmond - West Coast Main Line
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Validation – flood narratives
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Validation – India EO

• Validation using EO data (range 
of platforms)

• Visual comparison + random 
sample

• Contingency tables 
(hit/miss/false alarm/correct 
negative)



Data Assimilation 



Data Assimilation

• Seek to provide a hybrid modelled-observational system, reducing 
inherent limitations of each dataset

– Data fusion 

– Data assimilation

• Integration of observed river levels or flood inundation for real-time 
calibration of Flood Foresight:

– Use of open EO imagery (i.e. Sentinel-1). Commercial partners also 

available (i.e. CosmoSkyMed (CSK) constellation).

– Evidence of current flood used to ‘nudge’ model forecasts through 

modification of levels or localised rarity

Opportunities:



Conclusions

• SLs provide rapid predictable method for real-
time and forecast flood mapping

• Flood Foresight framework is flexible for 
including alternative data sources and models

• Combine with asset data to forecast impact 
and loss across whole portfolio 

• Consistent, (trans-)national data. Globally 
scalable.

• User evaluations and validation in progress

• Seeking validation data (space/time) 

• Opportunities for collaboration on DA
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