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EFAS – a success story for research

• 1999-2002 European Flood Forecasting System (EFFS) DG RTD FP5

• 2003 Launch of the development of a European Flood Alert System

» Building up a partner network

» Adapting and improving the EFFS based system for operational flood 

forecasting across Europe

» Collect real-time and historic data from meteorological and hydrological  

stations (EU-FLOOD-GIS and ETN-R)

» Research on hydrological ensemble forecasting, post-processing, 

exploration, visualization, collaboration with scientific community

• 2005 Start of pre-operational dissemination of results to partners

• 2007 Launch of web-interface for partners

• 2010 EFAS information to National Civil Protection through the MIC

• 2011 EFAS adopted as GMES Emergency Response Service

• 2012 Transfer from research to operations within MS organizations
» DISS (SE, SK, NL), COMP (ECWMF), HYDRO (ES)
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GMES Emergency Response Service (ERS)

To provide reinforced European 

monitoring and Earth Observation 

capacity to support Emergency 

Response to crisis within and 

outside Europe

– Natural disasters : floods, fires, 

earthquakes, landslides, 

volcanic eruptions, tsunamis, 

storms…

– Man-made disasters : industrial 

and chemical hazards

– Humanitarian crisis
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Poland floods May-June 2010

Combining 

SAFER 

products and 

JRC/MIC 
expertise
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Early Warning Systems at EU level

• for preparedness a EU level Civil Protection 

mechanism 

• for cross-border disasters (e.g. floods) 

• for anticipating activations of GMES Emergency 

response service (e.g. SAFER)

• complementary to national Early Warning 

Systems,though it is not an alternative
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Parallels between EFAS & 

flash flood early warning systems

EFAS IMPRINTS

Lack of data for calibration 
and validation

Many catchments are 
ungauged

River geometries and 
structures mostly not known

Flash floods can happen 
anywhere, unknown terrain

Reservoir operations not 
known

Reservoir operations not 
known

NWP rainfalls become 
increasingly uncertain from 
day 3 onwards

NWP of convective rainfalls 
leading to flash floods highly 
uncertain

Can we transfer concepts from EFAS to flash flood application?
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Elbe, 2002. © UFZ, Potsdam

European Flood Awareness System

Riverine floods – developing within a few days – time scale of several days
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European Flood Awareness System
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Member States
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Hydrological 
modeling

Main at Frankfurt – 04/01/2011 00 UTC
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Weather forecasts

Deterministic forecasts:
ECMWF (10 days, 25 km grid, 00 

and 12 UTC)
DWD(7 days, 7 km grid, 00 and 

12 UTC)
Ensemble forecasts:

ECMWF-VAREPS (10 days, 
51 members, 32 km grid, 00 

and 12 UTC)
COSMO-LEPS (5.5 days, 16 

members, 7 km grid, 12 UTC)

122 weather forecasts daily

Multi-model input improves the evaluation of the uncertainty
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Hydrological modeling
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LISFLOOD: Physically based, distributed 

rainfall-runoff-routing model

Latest calibration in Nov-2011:

• 481 station used

• 9 parameters

• Up to 7 years of daily data

Grid resolution: 5 km

Temporal resolution: 6 hours
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European Flood Awareness System

Flash floods – developing within a few hours – time scale ~1 day
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Regional flash flood early warning system

1st step: Use of a simple indicator to predict 

extreme rain-storms potentially leading to 

flash floods

EPIC - European Precipitation Index based 

on simulated Climatology (Alfieri et al., 

2011, 2012)

42 confirmed events between 

12/2009 and 9/2011

• Average forecast lead time: 
32 hours

• > 50% of alerts in catchments 
smaller than 300 km2

COSMO-LEPS 3/11/2011 12 UTC
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EPIC for flash flood detection

EPIC time plot for COSMO-LEPS forecast on 
30/10/2010 12 UTC, for the north-western Italy.

Bacchiglione River near Padova
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EFAS forecast on 28/02/2011 12 UTC, 
for the central Italy.

EPIC for flash flood detection

[…] the region suffered its 
most intense rainfall 
in 40 years […]

EPIC for COSMO-LEPS forecast on 
28/02/2011 12 UTC, for the central Italy. 

[…] the most hit zone, 
between Sant'Elpidio 
a mare, Fermo and 
Ascoli Piceno […]
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Andalusia – 24th December 2009

EPIC time plot for COSMO-LEPS forecast on 
23/12/2011 12 UTC, for Andalusia (Spain). 
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Slovenia – 18th - 19th September 2010

EPIC time plot for COSMO-LEPS forecast on 
17/09/2010 12 UTC, for Slovenia. […] heavy rains in Slovenia, 

resulting in one of the 
worst floods in the 
country's history […]
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Regional flash flood early warning system

2nd step: Exploring 

ensemble streamflow 

forecast for IMPRINTS 

testbeds

Testbed Country Outlet
Upstream area

[km2]

Gardon d'Anduze France Anduze 550

Guadalhorce Spain Cartama 2931

Linth Switzerland Mollis 600

Llobregat Spain Sant Joan Despì 4880

Sele Italy Ponte Barizzo 3235

Verzasca Switzerland Lavertezzo 186

1 km grid size
3-hour time step
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An example – Sele 10/11/2010



19

Conclusions

• A research project such as IMPRINTS can develop into 

successful operational systems (e.g. EFFS – EFAS)

• Partner networks between different end-users, researchers 

and operational services are essential

• IMPRINTS shows great potential for improving early warning 

capability for flash floods through the concept of forecasting 

chain using models and data at different space-time scales

• Potential of extending IMPRINTS testbed studies to regional 

scales, e.g. Mediterranean
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More information:

http://floods.jrc.ec.europa.eu/

http://efas-is.jrc.ec.europa.eu/

Contacts:

jutta.thielen@jrc.ec.europa.eu

lorenzo.alfieri@jrc.ec.europa.eu


