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Tewkesbury Abbey, 22 July 2007 floods ; 

GETTY images 

The summer 2007 floods … 

414mm rainfall (average England Wales) from May to July 2007 

Wettest summer since records began 1766 

 

4X average June rainfall in parts North York moors and South Pennines 

30,000 people had to leave their home in hull 

40,000 people lost power in Sheffield (substation inundated) 

> 55,000 homes and businesses affected across the country 

7,000 people were rescued 

800 properties flooded in Tewkesbury 

13 people died 

~ £4bn losses, including ~ £3bn insurable 

 Source: Environment Agency  
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Shrewsbury Abbey, 1 Nov 

2000 

Source: wikipedia 

…not a unique event…. 

Relative frequency for peak flow 

annual maxima to occur together; 

derived from observations; the 

darker the colour, the most 

occurrence.  
From  

Paolo De Luca et al 2017 Environ. Res. Lett. 12 

114009 doi:10.1088/1748-9326/aa868e 

 

John Curtin. executive Director of Flood & 

Coastal Risk Management, Environment Agency 
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Flood damage Karlin district 

Prague, 2002 

… and not unique in Europe… 
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… with devastating impacts… 

3 large rivers: Vltava, Elbe, Danube 

9 countries: Czech Republic, Slovakia, Italy, 

Germany, Romania, Bulgaria, Croatia, Hungary, Ukraine 

 

~25bn€ Losses 

Millions evacuated across Europe 

106 killed 

 

July 1997 
3 countries: Czech Republic, 

Poland, Germany 

~4.5bn€ Losses 

54 killed 

 

June 2009 
9 countries: Czech Republic, 

Poland, Slovakia, Austria, Hungary, 

Germany, Romania, Serbia, Turkey 

33 killed 
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Continental scale floods: the challenges 

Impacts 

 

• National and international economic disruption 

• Devastating impacts to thousands of citizens 

• Prioritisation of response required 

• Emergency and rescue services stretched 

 

 

Knowledge 

 

• Fragmented information 

• Inconsistent forecasts across agencies/ nations 

• Variable quality of information 

• Difficult large-scale planning and organisation of aid 

 

Schematic of a flood forecasting system 
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The European Flood Forecasting System EFFS (FP5 project) 

EFFS Prototype 
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EFFS in action: 2002 floods 

DWD deterministic 

weather forecast 

Lisflood gridded 

Model 

Prototype real-time forecasting system for the 

Danube 
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EFFS becomes EFAS, funded by European Commission 

Experts from Austria, 

Czech Republic, 

Germany, Hungary, 

and Slovakia at JRC 

to co-develop EFAS 

Complement 

National/regional 

services 

Support 

international 

organisations 

Early warning for 

preparation of aid 

assistance 

European-wide 

comparable 

information 

Knowledge 

transfer & 

exchange 

Improved data 

sharing 
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Source: Bauer et al., Nature,, 10.1038/nature14956 

Uncertainty in weather forecasting: the ensemble approach 

Source: Cloke & Pappenberger (2009) Ensemble Flood 

Forecasting. Journal of Hydrology 

Reasonable 

worst case 

scenario 

Most likely 

Ensemble 

Forecast 

Hydrograph 

Source: http://www.meteor.iastate.edu/gccourse 
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ECMWF ensemble forecasts prototyped in EFAS 

Lisflood gridded 

Model 

Prototype real-time forecasting system for the 

Danube 

ECMWF ensemble 

weather forecast 
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EFAS gets pre-operational 

Cosmo-LEPS 

ensemble forecasts 

~7-km – 2009 

Web interface – 2007 

Bulletin 

Skill scores – 2009 

Statistical correction where 

real-time observed 

discharge is provided - 

2009 

EFAS partners – June 

2006 
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EFAS becomes a Copernicus Emergency Management Service 

Hydrological Data 

Collection Centre 

Computational Centre 

Dissemination Centre 

Meteorological Data 

Collection Centre 

Project Management 
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EFAS is fully operational; EPIC Flash Flood layer added 

2012 

Spain 

2012 Wales 

2011 Italy 

Flash Flood Layer 



15 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 

2013 central European flooding: EFAS stress test 

Unterloiben, Austria, AFP 

Wehlen, Germany, AFP 

Devin, Slovakia, AFP 

27 May 2013 
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Sharing EFAS forecasts to EFAS partners 
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Improved Flash Flood Indicator; Notification system 

o Formal Notifications (leadtime; persistence;  

o Severity; location; surface area) 

o Informal Notifications (location; surface area) 

o Flash flood Notifications (leadtime; severity; 
location)  

 

Notifications to restricted users only 
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EFAS Seasonal – hydrological outlooks up to 8 weeks ahead 
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EFAS in action: Balkan Floods 8-14 Nov 2016 

       1 Nov          2               3              4                5              6             7              8            9              10              11          12 30 Oct 

1st signal  

in EFAS 

Moraca, 

(Al & Mo) 

Arachthos,  

(Gr) 

Nestos, 

(Gr) 

Croatia 

Vjose &Shkumbin, 

(Al) 

Akheloos, 

(Gr) 

 

 

 

 

Kupa (HR) 

Kosovo 

Albania 

 

Timok, (RS) 

Albania x2 

Serbia x2 

Montenegro 

Slovenia 

Kosovo 

Greece 

 

Drin (Al) 

Vardar (Ma) 

Montenegro 

Greece x2 

BiH 

Albania 

Serbia 

 

 

 

 

 

Morava (RS) 

Serbia x5 

Greece x2 

Albania 

Macedonia 

 

 

 
Croatia 

 

Coastal zone (Al) 

Croatia x3, 

Slovenia, 

Kosovo 

Greece 

 

 

 

 

Formal Flood Notification 

Informal Flood Notification 

Flash Flood Notification 

o 8 Formal Notifications (Albania, Greece, Montenegro, 
Serbia) 

o 5 Informal Notifications (Albania, Croatia, Greece, 
Macedonia, Serbia) 

o 13 Flash flood Notifications (Albania, 
Bosnia&Hercegovina, Croatia, Greece, Kosovo, 
Macedonia, Montenegro, Serbia, Slovenia 
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ERICHA Nowcasting and Impact forecasting 

ERICHA 
Radar-based forecast 

15mn up to 3 hours 

Impact mapping for rapid 

risk assessment 

Max Median Severity 

+ 

Inundation catalogue 

+ 

Population 

Infrastructure 

Land cover 
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EFAS extended domain 

>3 years development 

2 Mkm2 extra covered 

14 new countries 

 

~5,300 new river basins 

~5,600 raingauges nrt 

~8,900 temperature stations nrt 

~1,700 river stations (historic) 

       60 hydro data providers 

~1,450 reservoirs 
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EFAS web interface 

2019… 
New web interactive interface and easier 

access to forecasts to registered users 



Concept 

Users needs 
and feedback 

Development 

Products & 
Service 

Operation 

Test & 
efficiency 

Delivery 

Products & 
Service 

Performance 

Products & 
Service 

External 

research projects 

EFAS partners 

JRC 

(EFAS-)Diss 

(EFAS-)Hydro 

(EFAS)-

Meteo 

(EFAS-)Comp 

Annual EFAS meetings 
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Only possible through 
 
collaboration and sharing 
 
Thank you 

Christel.Prudhomme@ecmwf.int 


