
European Flood Alert System (EFAS) 1

European Flood Alert System (EFAS)European Flood Alert System (EFAS)
&&

European Terrestrial Network River discharge European Terrestrial Network River discharge 
(ETN(ETN--R)R)

Ad de Roo (ECAd de Roo (EC --JRC), JRC), GerhildGerhild BojeBoje (GRDC)(GRDC)



European Flood Alert System (EFAS) 2

EFAS: European Flood Alert System

� Focus:
– Primary focus: transboundary river systems
– Forecasts beyond 48 hours (early warning) (typicall y 4-6 days)
– Probabilistic approach

• Complimentary to NHS systems
– Rivers with catchment areas > 4000km2 (NEW!)

� Dissemination:
– National and Regional Hydrological Services (NHS)

• Responsible for national flood warning and triggering Civil Protection
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– MIC (simplified info on extreme floods only)
• Preparation of aid operations
• Only in case of extreme disasters where MS request assistance
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Currently 
25 National 
Organisations 
informed

Expert Knowledge 
of Member States

Expert Knowledge 
of Member States
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European Flood Alert System (EFAS)
Complementing Member States

� extend warning time > 3 days by using 
multiple weather forecasts including 
weather ensembles (EPS):
– 1 ECMWF deterministic 15days
– 51 ECMWF ensembles 15 days
– 1 DWD deterministic 7 days
– 15 COSMO-LEPS ensembles 5 

days

� forecasting for entire river basins and 
the whole of Europe

� information exchange platform for 
operational services:
– Training on new methodologies
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EFAS: training & feedback

General framework

Users
• needs
• local interpretation
• decision making

Forecasts
• Visualization
• Probabilistic results

Forecasting 
System

• aims
• set up & development 
• model strengths and
limitations

(1/2)
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An on-line system that 
gives an overview where 

floods are predicted in the 
next days. 

Accessible 24/7

EFAS
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EFAS on-line interface

Romania

Poland

Hungary
Austria

Czech Rep.

Slovakia

Bulgaria

Slovenia

Croatia

Ukraine

Example: Hungary-Romania border

Users can zoom 
into the area of interest 

where floods are predicted 
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EFAS online

Users can click on a 
location of interest, 

to see for which day the 
flood is predicted 

and how severe it might be

In this example, forecast 
made on 25 February, 

a small flood is predicted 
for 2/3 March
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EFAS performance

� EFAS alerts in 70-80% of the cases ‘correct’
– more or less right place, time, and magnitude

� False alerts are less harmful in this time-range
– Are even appreciated by national staff (if not too 

frequent): Help national staff to be alerted
– Are without costs (contrary to public alerts, evacu ation 

etc.)

� Obviously, false alerts should be avoided as much a s 
possible
– Consistency & Persistency criterium in EFAS
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August 2005 flood, CH/AT/DE
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Days when flooding was going on Prague:
March 2006 flood
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Po flood 2009 (28-29 April)
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Po flood 2009 (28-29 April)
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EFAS: deterministic and EPS-based 

� EPS based forecast showed 
20/51 members above high 
flood alert since 21 April 12:00 
(7-days in advance)

� On 23 April information was 
clear enough to issue flood 
warning

� JRC/EFAS issued the flood 
warning on 24 April to the 
Italian authorities (4-5 days in 
advance)
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ETN-R > EFAS

ETN-R

• Operation in near real-time
• Automated downloading , 

processing and harmonising
• Basic quality checking
• Automated delivery to EFAS 

thru EU-FLOOD-GIS database
Check 2 & Delivery

every 12 hours

Processing-
configuration

Download newest 
data files

Convert data files 
into GRDC-format

Harmonise, Check 
1 & Import

NRT
Database

Data providers

NRT-
Data

NRT-
Data

EFAS
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Near-Realtime discharge exchange: ETN-R 
(status April 2009)
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>> DG ENV-MIC & public:
Ongoing floods overview

5 : Naab: flood ongoing in river Naab, Danube, upper 
basin in country Germany.
Last observed waterlevel exceeds National Alert Level 2. 
Date of last observation: 2008-10-08T09:00:00+01:00
National website: http://www.nationalsite.de

Sources:

� Red dots (actual 
measurements):

– ETN-R realtime river data 
(with GRDC, Koblenz)

– Webscraping
(JRC)

� Grey dots:
– EFAS estimations

(JRC)

� Links to National Websites & 
Authorities will be provided 
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>> DG-ENV MIC: 
EFAS based simplified early flood warnings

� Dark red dots:
– Flood forecasted for 

3-5 days from now

� Light red dots:
– Flood forecasted for 

6-8 days from now

� Grey dots:
– Flood forecasted for 

9+ days from now

� Links to National 
Websites & Authorities 
will be provided  

5 : Prut: flood predicted for the river Prut in country 
Romania.
Flood predicted to start D+6:  2008-10-01. 
Date of forecast: 2008-09-25 00:00
National point of contact: Mr/Mrs XXX
email: xxx@rowater.ro http://www.rowater.ro
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EFAS: ongoing and future developments

� Data assimilation of near-real time river discharge (Q)
– ‘Correcting’ boundary conditions (using ETN-R data)

� Post-processing of river discharge (bias correction )
– Output correction for model bias

� Data assimilation of near-real time snow extent/amount products
– Using products of Eumetsat H-SAF initiative

� Post-processing ( bias correction ) of numerical weather forecasts
– E.g. achieving better match between forecasted and observed amounts

� Increased use of alternative rainfall data (besides measurements)
– Rainfall radar
– Satellite rainfall (TRMM, EUMETSAT H-SAF)
– Merged products 

� Use of alternative Ensemble Weather Forecasts
– TIGGE initiative: using 7 global EPS, in total around 300  ensembles

� Exploratory research on flash flood forecasting
– Using Cosmo-LEPS and other sources of NWP (FP7 IMPR INTS)

� Data assimilation of soil moisture satellite products
– Still in research phase (collaboration Univ Vienna)

� Extension to Africa, >> global 
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Flood Romanian tributaries Danube (24-26th Oct 
2007): EFAS -TIGGE multi-EPS forecast

7 EPS systems: 
approx 300 
forecasts
>> more 
forecasts 

provide a more 
consistent 

overall view

Pappenberger, F., J. 
Bartholmes, J. Thielen, H. L. 
Cloke, R. Buizza, and A. de 

Roo (2008), New dimensions 
in early flood warning across 

the globe using grand-
ensemble weather predictions, 

Geophys. Res. Lett., 35, 
L10404, 

doi:10.1029/2008GL033837.
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Soil moisture: assimilation of satellite data

http://edo.jrc.ec.europa.eu European
Drought

Observatory
(EDO)
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We need you!

� EFAS: countries ‘missing’:
– Croatia
– Bosnia-Herzegovina

� (EFAS new: PL:Vistula, 
IT:Tevere, Arno)

� (EFAS negotiating: GR, CH) 

� ETN-R: countries ‘missing’:
– Croatia
– Bosnia-Herzegovina

� ETN-R: delivery pending:
– RO, BG, HU, FR

Currently 
25 National 
Organisations 
informed
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The Way Forward

� Today EFAS is in a research pre-operational phase. 
It is planned to be officially operational by ~2012 (GMES, DG ENV, JRC?)

� Currently, a number of countries have shown interes t in running an operational EFAS :
– SMHI (SE)
– SMHU (SK)
– Waterdienst (RIZA) (NL)
– APAT (IT)
– ECMWF
– JRC

� EFAS will be run at the Joint Research Centre (JRC)  until then (joint funding DG ENV and JRC); 
operationally itself

� EFAS is already part of the ICPDR Danube Flood Action Plan , as one of the measures implemented; also 
linked to the Elbe-IKSE Action Plan

� EFAS might be part of other Flood Action Plans, mad e in the framework of the EU Flood Directive

� EFAS public info and all sorts of European Flood in formation can be found on the JRC Floods portal

http://floods.jrc.ec.europa.eu/ 
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ad.de-roo@jrc.it    http://floods.jrc.ec.europa.eu
http://efas-is.jrc.ec.europa.eu

Thank you !


