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The European Flood Awareness System (EFAS) produces European overviews of ongoing and 

forecasted floods up to 10 days in advance and contributes to better protection of the Euro-

pean citizens, the environment, properties and cultural heritage. It has been developed at the 

European Commission’s in house science service, the Joint Research Centre (JRC), since 2002, 

in close collaboration with national hydrological and meteorological services, the Monitoring 

and Information Centre (MIC) of the European Civil Protection Mechanism, and other re-

search institutes. 

 

Since 2011, EFAS is part of the initial operations of the Copernicus (formerly GMES) Emer-

gency Management Service, (GIO EMS) and was transferred to operational service in 2012 

through public tender procurement.  

 

As a result of the procurement procedure,  

ECMWF has been awarded the contract for the EFAS Computational centre. It is responsible 

for providing daily operational EFAS forecasts and 24/7 support to the technical system. 

A consortium of Swedish Meteorological and Hydrological Institute (SMHI), Rijkswaterstaat 

(RWS) and Slovak Hydro-Meteorological Institute (SHMU) has been awarded the contract for 

the EFAS Dissemination centre. They are responsible for analysing EFAS output and dissemi-

nating information to the partners and the MIC. 

A Spanish consortium (REDIAM and ELIMCO) has been awarded the contract for the EFAS 

Hydrological data collection centre. They are responsible for collecting discharge and water 

level data across Europe. 

The work related to the EFAS Meteorological data collection centre has been outsourced but 

onsite the JRC. Finally, the JRC is responsible for the overall project management related to 

EFAS and further development. 

 

 
Contact details: 
European Centre for Medium-Range Weather Forecasts (ECMWF) 

Shinfield Park 

Reading, RG2 9AX 

UK 

 

Tel: +44-118-9499-303 

Fax: +44-118-9869-450 

Email: comp@efas.eu 

 

http://www.efas.eu 

http://www.ecmwf.int 

 

 

 

 

Cover image: Pumping on the Somerset Levels - Jan 2014 
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EFAS news 

Meetings  

COPERNICUS organises training days for users from 

different countries on its data and services. The 

last USER uptake workshop took place in Portugal, 

Lisbon, from 13-14 February. The workshop focused 

on success stories in the land, marine, atmosphere 

and emergency themes. The audience consisted of 

public and private representatives from various sec-

tors including civil protection, local and regional 

authorities, private sector and universities.  Jutta 

Thielen, JRC, provided an overview of the EFAS devel-

opment steps from research to operations, EFAS 

concepts and products, and illustrated the perfor-

mance of the system with up to date results from 

recent flooding in Portugal. The next workshop will be 

in Tallinn, Estonia from 9-10th April, and EFAS will be 

presented by Boris Teunis, Rijkswaterstaat Institute 

for Inland Water Management and Waste Water 

Treatment  (RWS).  For more information on the user 

uptake workshops see:  http://www.user-uptake-

portal.org/copernicus-user-awareness-and-training-

event/ 

 

On 18 -21 February the PPRD East "Natural hazard 

workshop" was organised in Minsk, Belarus. Partici-

pants from Civil Protection Agencies and from 

hydrometeorological services from eastern Europe 

were attending. The main goal of the meeting was to 

present structures and strategies of the EU, which are 

used to improve the risk management of natural dis-

asters (flood, fires, earthquakes etc.). EFAS, being the 

first operational European flood forecasting system 

was presented by Michael Hazlinger from the EFAS 

dissemination centre. The presentation illustrated the 

operational system of EFAS (background, develop-

ment, present status structure and possible 

developments), and also the issued flood watches and 

alerts during the European flood in 2013. The reac-

tions of the participants were positive, and the 

questions and discussions were focussed mainly on 

the rules for joining EFAS and its restrictions, especial-

ly from the side of Belarus hydrometeorological 

service. 

New partners 

We welcome the Ukrainian Hydrometeorological Cen-

ter which has recently joined the EFAS network. 

Training 

EFAS training was provided to representatives of the 

Spanish river basin authorities and the Spanish minis-

try of agriculture and the environment on 26 February 

2014. The training was divided into an initial discus-

sion round on how EFAS could be better integrated 

into the decision making process of the different 

Spanish river basin authorities, a theoretical session 

on the general EFAS concepts and a practical session 

with a hands-on training using the EFAS web inter-

face. Furthermore, EFAS training was provided to the 

duty officers of the Emergency Response Coordina-

tion Centre (ERCC) of DG ECHO on 12 March 2014. 

Research collaborations:  

Two new projects have signed conditions of access for 

research purposes; EDHIT (European Demonstration 

of an enhanced rainfall and lightning induced Hazard 

Identification nowcasting Tool) and FLOODIS, a Euro-

pean FP7 collaboration project. EDHIT is a follow-on 

project from HAREN and has the amin goal of using 

weather radar for nowcasting of heavy precipitation 

events, which can be a useful complement to EFAS on 

the short range. FLOODIS will integrate EFAS with lo-

cal information, such as field reports and photos 

during floods to aid in spreading information.  

 

EFAS results 

Meteorological situation for February -March 2014 

In February 2014, the wet winter continued for West-

ern Europe, with precipitation depths above 300 mm 

were recorded in some countries facing the Atlantic 

Ocean and the North Sea, such as the western part of 

Spain, France, UK and Ireland (see Figure 4). The wet 

winter of the UK will be discussed further in a case 

study. The southern part of the Alps, northern Italy 

and Balkan also received large amounts of precipita-

tion, which can be seen in the anomaly map (Figure 

5). As a contrast, the eastern and middle (above the 

Alps) part of Europe as well as the northern coastline 

of Norway were unusually dry. 

In March 2014 the situation changed for the areas 

that received the largest amounts of precipitation in 

previous months and the situation was normal for 

most areas, and drier than normal for Germany, Bene-

lux, Eastern part of France, Austria, Hungary, Slovenia 
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and parts of Eastern Europe (Figure 6). The areas in 

Spain that received the flash flood warnings in the 

beginning of March also show up on the anomaly map 

(Figure 7).   

Summary of EFAS flood alerts for February - March 

2014  

EFAS Flood Alerts and Flood Watches sent in February 

- March 2013 are summarized in Table 1 and their 

location is shown in Figure 8 and Figure 9. 

Summary of flash flood watches for February - 

March 2014 

In February 2014, 43 flash flood reporting points were 

detected by EPIC (Figure 10), having a probability 

higher than 60% of exceeding the EPIC high threshold 

(5-year return period). The forecast lead time of the 

predicted storm peaks is in the range 12 - 66 hours, 

with average lead time of 31 hours. Catchment size of 

flash flood alerts is in the range 51 - 1423 km^2, with 

average size of 242 km^2. 

In March 2014, 124 flash flood reporting points were 

detected by EPIC (Figure 11), having a probability 

higher than 60% of exceeding the EPIC high threshold 

(5-year return period). The forecast lead time of the 

predicted storm peaks is in the range 6 - 72 hours, 

with average lead time of 36 hours. Catchment size of 

flash flood alerts is in the range 52 - 4697 km
2
, with 

average size of 1012 km
2
. 

Based on these points EFAS Flash Flood watches have 

been sent to the corresponding EFAS partners as 

summarized in Table 2 and shown in Figure 10 and 

Figure 11.

 
Table 1: EFAS flood alerts sent in February-March 2014 

Type Forecast date Issue date Lead River Country 

Watch 01/02/2014 12 UTC 02/02/2014 2 Po, below Oglio Italy 

Watch 02/02/2014 00 UTC 02/02/2014 3 Tejo, section Tietar - Algon Spain 

Watch 02/02/2014 12 UTC 03/02/2014 4 Tejo, section Alagon to 

Zezere 

Spain 

Watch 03/02/2014 00 UTC 03/02/2014 3 Alagon Spain 

Watch 04/02/2014 00 UTC 04/02/2014 0 Bann United Kingdom 

Watch 04/02/2014 12 UTC 05/02/2014 5 Tejo, section Alberche - 

Tietar 

Spain 

Watch 04/02/2014 12 UTC 05/02/2014 2 Avon United Kingdom 

Watch 05/02/2014 00 UTC 05/02/2014 0 Shannon Irish Republic 

Alert 05/02/2014 12 UTC 06/02/2014 5 Genil Spain 

Watch 05/02/2014 12 UTC 06/02/2014 3 Eyre France 

Watch 05/02/2014 12 UTC 06/02/2014 0 Shannon Irish Republic 

Alert 06/02/2014 00 UTC 06/02/2014 2 Great Ouse United Kingdom 

Watch 06/02/2014 12 UTC 07/02/2014 3 Tejo, above Henares Spain 

Watch 07/02/2014 00 UTC 07/02/2014 1 Vilaine France 

Alert 10/02/2014 12 UTC 11/02/2014 1 Guadiana, above Zujar Spain 

Watch 10/02/2014 12 UTC 11/02/2014 1 R. Stour United Kingdom 

Watch 13/02/2014 12 UTC 14/02/2014 2 Minija Lithuania 

Watch 14/02/2014 00 UTC 14/02/2014 0 Vilaine France 

Watch 14/02/2014 00 UTC 14/02/2014 0 Suir and Barrow Irish Republic 

Watch 14/02/2014 00 UTC 14/02/2014 2 Lonja, Ilova and Pakra Croatia 

Watch 16/02/2014 00 UTC 16/02/2014 0 Bann United Kingdom 

Watch 18/02/2014 12 UTC 19/02/2014 0 Erne Irish Republic 

Watch 19/02/2014 12 UTC 20/02/2014 1 Moy Irish Republic 

Alert 22/02/2014 00 UTC 22/02/2014 5 Guadiana, above Zujar Spain 

Watch 26/02/2014 00 UTC 26/02/2014 3 Eyre France 

Watch 05/03/2014 12 UTC 06/03/2014 1 Olt Romania 

Watch 21/03/2014 00 UTC 21/03/2014 2 Po, below Oglio Italy 

Watch 27/03/2014 12 UTC 28/03/2014 4 Tietar Spain 
      

* Lead time [days] to the first forecasted exceedance of the 5-year simulated discharge threshold.  
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Table 2: EFAS flash flood watches sent in February-March 2014 

Type Forecast date Issue date Lead River Country 

FF Watch 09/02/2014 00 UTC 09/02/2014 42 France - costal zone France 

FF Watch 09/02/2014 12 UTC 10/02/2014 36 France - Liamone France 

FF Watch 10/02/2014 00 UTC 10/02/2014 12 France - Gapeau France 

FF Watch 10/02/2014 00 UTC 10/02/2014 12 France - costal zone France 

FF Watch 10/02/2014 00 UTC 10/02/2014 12 France - costal zone France 

FF Watch 27/02/2014 12 UTC 28/02/2014 66 Spain - Guadiana Menor Spain 

FF Watch 28/02/2014 12 UTC 28/02/2014 36 Spain - Sil Spain 

FF Watch 28/02/2014 12 UTC 28/02/2014 42 Spain - Henares Spain 

FF Watch 28/02/2014 12 UTC 28/02/2014 42 Spain - Adaja Spain 

FF Watch 28/02/2014 12 UTC 28/02/2014 42 Spain - Henares Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 24 Spain - Navia Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 30 Spain - Deva Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 24 Spain - Sil Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 30 Spain - Segura Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 30 Spain - Guadiana Menor Spain 

FF Watch 01/03/2014 00 UTC 01/03/2014 30 Spain - Guadalimar Spain 

      

* Lead time [hours] to the forecasted peak of the rain storm.  

  

Recent team publications 

Smith, A., Bates, P, Freer, J. and Wetterhall, F., (2014) 

Investigating the application of climate models in 

flood projection across the U.K, doi: 0.1002/hyp.9815 

Hydrological Processes, 28, 2810-2823. 

Verification 

For EFAS number of verification scores are calcu-

lated on a regular basis, and illustrated in the EFAS 

bulletins. One of the most important scores is the 

continuous ranked probability score, here shown 

for the ECMWF ensemble forecast (Figure 1). This 

score shows how well the ensemble captures the 

observations. It is quite sensitive to biases, hence 

the forecasts should ideally be corrected with re-

gards to the mean bias before calculating the score. 

 

The figure shows the long-term development of the 

CRPSS with a one-year filter. The score shows a 

general improvement over time, but there are occa-

sional dips in the performance, which is due to 

normal variations. It is for example more difficult to 

forecast a particularly rainy season than a dry sea-

son,. The recent decrease in the performance in the 

score can be attributed to the floodings in Europe 

2013, which were well captured in terms of timing, 

but underestimated in magnitude. More on this top-

ic will be presented in the next bulletin. 

 

 
Figure 1. CRPSS for lead time of 5 days up until April 

2014. 
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Case study - UK winter floods 2013 -2014 

By Adrian Wynn, Senior Hydrometeorologist, Flood 

Forecasting Centre. 
 

The period from December 2013 to February 2014 

was exceptionally wet and stormy, leading to se-

vere disruption from coastal, fluvial and 

groundwater flooding.  

 

December 2013 and January 2014 combined were 

the wettest December to January in the England 

and Wales precipitation series since 1876/77 and 

the second wettest in the whole series. Southern 

England in particular, had exceptionally high rain-

fall during this period which resulted in severe 

river flooding. Most notable were the devastating 

coastal conditions, the effect of prolonged rainfall 

on the larger rivers and on permeable catchments.  

From December to February we saw: 

• The largest coastal incident for 60 years on 

the North Sea coast. 2,600 properties 

flooded as water levels in some places ex-

ceeded those of 1953. 

• Severe flood warnings on the river Thames 

with extensive property flooding and mili-

tary assistance.  

• 50 Thames Barrier closures – a third of all 

closures since opening in 1984. 

• Over 500 properties flooded from ground-

water. 

• The highest recorded levels on the Somer-

set Moors and Levels, an area of pumped 

drainage in SW England. Several communi-

ties were cut off for many weeks. High 

capacity pumps were brought in from the 

Netherlands. 

• Considerable flooding and damage to de-

fences on the South West coast. 

• Severe disruption on many other large riv-

ers including Severn, Avon, Stour, Medway, 

through this period.  

 

5000 properties were flooded through December, 

January and February, and around 1.5 million are 

estimated to have been protected by defences. 

EFAS alerts are sent direct to the Flood Forecasting 

Centre and, along with the EFAS website infor-

mation, are used to compile a ‘Hydrological 

Assessment’. This takes into account meteorologi-

cal uncertainties as well as all available sources of 

fluvial forecast information, and together with the 

advice of local forecasters and other experts, is 

used to produce the Flood Guidance Statement, 

which provides a 5 day overview of flood risk to 

emergency responders. 

 
Figure 2. Damage to railway line at Dawlish, Devon. 

Atmospheric rivers 

By David Lavers 

 

During winter 2013/2014 parts of the UK experi-

enced devastating flooding. An intense and more 

southerly located North Atlantic jet stream led to 

the formation of many storms that affected the UK. 

The result was record rainfall, strong winds and 

storm surges, and many river basins had their 

highest flows ever recorded. Figure 3 shows the 

water vapour transport in an atmospheric river, a 

narrow region of intense water transport in extra-

tropical storms, on Christmas Eve. This particular 

feature led to flooding in southeast England, before 

moving southwards to affect the Iberian Peninsula 

on Christmas Day. Atmospheric rivers, such as the 

one shown here, are currently being evaluated in 

ECMWF forecasts by visiting scientist David Lavers. 

 
Figure 3. The water vapour transport in an atmospheric 

river on Christmas Eve 2013
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Appendix - figures 

 
Figure 4: Accumulated precipitation [mm] for February 

2014. 

 
Figure 5: Precipitation anomaly [%] for February 2014, 

relatively to a long term average (1990-2011). 

 

 

 

 
Figure 6: Accumulated precipitation [mm] for March 

2014.     

 
Figure 7: Precipitation anomaly [%] for March 2014, 

relatively to a long term average (1990-2011). 
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Figure 8: EFAS flood alerts and watches for February 

2014. 

 

 
Figure 9: EFAS flood alerts and watches for March 2014. 

  

 
Figure 10: Flash flood reporting points for February 

2014. 

 

 
Figure 11: Flash flood reporting points for March 2014. 
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