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Flash flood forecasting & surface water flood forecasting

“I feel confident saying the universal biggest challenge facing everyone involved in forecasting flooding 

from intense rainfall is communicating the uncertainties around the location and timing of flood events.“ 

Dr Linda Speight, FFIR researcher
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Balance – all important

Beven et al (2015) Hyperresolution information and 

hyperresolution ignorance in modelling the hydrology 

of the land surface. Science China: Earth Sciences

Computational cost
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TENDERLY: 
Towards END-to End flood 

forecasting and a tool for ReaL-
time catchment susceptibilitY

FRANC: 
Forecasting Rainfall exploiting new 
data Assimilation techniques and 
Novel observations of Convection

SINATRA: 
Susceptibility of catchments to 
INTense RAinfall and flooding

Flooding from Intense Rainfall• 2013-2019



• New methodologies, tools and datasets to identify places 

susceptible to flash flooding. 

• Improved weather forecasts for intense rainfall through 

improvements to radar-rainfall methods, data assimilation and 

better understanding of probabilistic forecasts.

• New techniques for monitoring rivers during flood events.

Map produced by Greg O’Donnell, 

Newcastle University

http://ceg-fepsys.ncl.ac.uk/outputs/

Location of catchments identified 

as susceptible to flash flooding
Matt Perks (Newcastle University) working with the 

Environment Agency to install CCTV cameras to 

observe floods. 
Photograph from Nick Everard, Environment Agency

Mason et al (2018) Robust algorithm for detecting 

floodwater in urban areas using Synthetic Aperture 

Radar images. Journal of Applied Remote Sensing, 12 (4). 

045011



• Flood Chronologies: Timelines

David Archer has compiled Flood Chronologies for 9 regions/rivers 

within England using local newspapers, articles and books. 
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Hourly quality-controlled hourly data set for the 

United Kingdom

Depth-duration & 

extremes

Annual max 1hr 

totals

University of Newcastle & JBA 

River rise – flash 

floods

http://ceg-fepsys.ncl.ac.uk/outputs/



9

https://seriousgeo.games/games/

https://seriousgeo.games/games/


FFIR Highlights

• Find out more: 

https://tinyurl.com/nercffir
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https://tinyurl.com/nercffir-sum

https://tinyurl.com/nercffir
https://tinyurl.com/nercffir-sum
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Global weather prediction, earth system models & 
freshwater natural hazard forecasts
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14EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Complement 

National/regional 

services

Support international 

organisations

Early warning for 

preparation of aid 

assistance

European/World-wide 

comparable 

information

Knowledge transfer & 

exchange

Improved data sharing

Copernicus Emergency Management Service - Floods



h.l.cloke@reading.ac.uk @hancloke

ENSEMBLE forecasts
Better decision making

Cloke & Pappenberger (2009) Ensemble Flood Forecasting. 
Journal of Hydrology

‘Reasonable 
worst case’ 
scenario

Most likely

Ensemble Forecast Hydrograph
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GloFAS at a glance

• Early probabilistic 

flood warnings 

(restricted in Europe)

• Transboundary 

system

www.globalfloods.eu

Open access 

(just need to register)

http://www.globalfloods.eu/
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GloFAS products

Donau at Passau, Germany 30 May 

2013Ensemble flood forecasts daily for next 30 

days (catchments > 1000km2)

Seasonal hydrological 

anomalies outlooks once a 

month for next 16 weeks

Emerton et al (2018) 

Geoscientific Model 

Development

Emerton et al (2016) Wiley 

Interdisciplinary Reviews: 

Water
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diagnoses problems for peak river flow, 
particularly in snowmelt-dominated 
areas, caused by land-atmosphere 
coupling & data assimilation
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Photo credit: Peruvian 

Red Cross



October 29, 2014

Early humanitarian action with Ensemble Flood Forecasting
FATHUM & Forecast based financing 
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Photo credit: Peruvian Red Cross (top left, below right), Floodlist (centre), Juan Bazo (right)
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GloFAS in action – Cyclones March - May 2019, Mozambique
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October 29, 2014

- UN OCHA & DfID (UK) 
requested emergency 
reports

GloFAS in action cyclone Idai & Kenneth

Source: Mike Hutchins/Reuters

"UN humanitarian 
response actors 
stated that the 
reports produced 
were 
tremendously 
helpful"
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Communicating, coproducing & engaging
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Summer Placements
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