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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,

ECMWEF 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: Obrenovac, 30 km southwest of Belgrade, Serbia - Sunday May 18, 2014
Copyright: AP Photo/Serbian Police


http://ec.europa.eu/echo/policies/disaster_response/mic_en.htm
http://ec.europa.eu/echo/policies/disaster_response/mic_en.htm
http://www.gmes.info/pages-principales/services/emergency-management/
http://www.gmes.info/pages-principales/services/emergency-management/
http://www.rijkswaterstaat.nl/
http://www.shmu.sk/
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EFAS news
Meetings

On 8-9 April the 9th Annual EFAS meeting was held at
Lelystad, The Netherlands. During the meeting there
was time for presentations both from the operational
centres and feedback from the member organisa-
tions. This meeting also Olimpia Imperiali from the DG
ECHO was present and talked about how EFAS is used
within the European Emergency Response Centre
(ERCC) and how it can be developed. Peter Zeil from
the Copernicus Emergency Management Centre ex-
plained the Copernicus services and how EFAS fits into
that service and possible developments, for example
making more use of satellite information. Other im-
portant issues were the new contracts, which will be
tendered late this summer, the new major update of
EFAS (see below) and the steps taken towards a multi-
model hydrological system. More extensive meeting
notes can be found in Projectplace.

Karin Dyrestam from SMHI was at a meeting in Prague
with Meteoalarm and gave a presentation on the na-
tional warning service and EFAS at SMHI. Some of the
points were a description of the different centres and
the dissemination centre in particular, how alerts and
watches are distributed and last year’s floods in the
Danube.

The Environmental Information Network of Andalusia
(REDIAM) participated in the FLOOD-CBA Informative
workshop in Seville on the 20th May. There they pre-
sented the EFAS system and how the hydrological
data collection is managed as well as how EFAS is a
useful tool the civil protection in Europe.

For more information: http://www.floodcba.eu/main/

Training

EFAS training was provided to the UK Flood Forecast-
ing Center (FFC) on 6 May 2014. The training
consisted of a theoretical part illustrating the back-
ground of EFAS, its technical set-up and the most
important concepts. In the practical part the EFAS
web interface was demonstrated using the latest de-
velopments and the latest available forecasts.

New features/model updates

A major update of EFAS was released on Tuesday 20
May 2014 which contains the following new features:

> Visualization of return period hydrographs for
high and medium reporting points

» Visualization of satellite information (soil
moisture, snow water equivalent, snow
anomaly) for comparison with the model ini-
tial conditions

» Modification of the colour scale of the sail
moisture, snow water equivalent and snow
anomaly layers in the "Initial Conditions Box"
for a better comparison with the now availa-
ble satellite information

» Incorporation of landslide risk information in-
to the EFAS Flash Flood Watches plus
visualization of the landslide susceptibility
map

» EFAS Web Map Service Time (EFAS WMS-T)
to display numerous layers currently available
on www.efas.eu directly in your working en-
vironment (Not available yet! Foreseen
release middle/end of June)

> EFAS Sensor Observation Service (EFAS SOS)
to access the data values of the post-
processed real time hydrographs.

» Change of the name of the "Ongoing Floods"
layer into "National Flood Monitoring"

» Other minor changes (use of https; adjust-
ment of the scale of the upstream rainfall and
snowmelt graphs; etc.)

Further information on this release can be found
here:
https://www.efas.eu/home.html

EFAS results

Meteorological situation for April -May 2014

April 2014 was a dry to normal month for most of Eu-
rope, but large amounts of rain fell over Bosnia-
Herzegovina, Serbia, Albania and parts of Romania.
(see Figure 5 and Figure 6). This led to a number of
floods in the region, and the ground was quiet satu-
rated going into May.

May 2014 was an exceptionally wet month for Central
Europe and Balkan (Figure 7 and Figure 8) and most of
this rain fell over just a few days, between 13 and
16th of May. Some stations in Serbia recorded
amounts over 250 mm over this period. As the ground
was already saturated this led to disastrous floods.
Worst affected were Serbia and Bosnia-Herzegovina,
but there were also floods in Austria, Hungary, Slo-
vakia, Czech Republic, Poland, Romania, Croatia, and
Macedonia. The flood situation is described more in
detail in the case study in this bulletin. In total, 20
flood alerts and 26 flash flood watches were sent for
the affected regions over this period (Figure 10).


http://www.efas.eu/
https://www.efas.eu/home.html
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Summary of EFAS flood alerts for April - May 2014

EFAS Flood Alerts and Flood Watches sent in April -

May 2013 are summarized in Table 1 and their loca-
tion is shown in Figure 9 and Figure 10.

Summary of flash flood watches for April - May

2014

In April 2014, no flash flood reporting points were
detected by EPIC (Figure 11), having a probability

higher than 60% of exceeding the EPIC high threshold

reporting points were detected by EPIC (Figure 12),
having probability higher than 60% of exceeding the
high threshold (5-year return period). The forecast

lead time of the predicted storm peaks is in the range

12 - 84 hours, with average lead time of 33 hours.

Catchment size of flash flood alerts is in the range 51 -

4997 km”2, with average size of 869 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 11 and

(5-year return period). In May 2014, 170 flash flood Figure 12.
Table 1: EFAS flood alerts sent in April-May 2014
Lead

Type Forecast date Issue date time* River Country
Watch 14/04/2014 00 UTC 14/04/2014 3 Tutova Romania
Alert 15/04/2014 12 UTC 16/04/2014 2 Tutova Romania
Alert 15/04/2014 12 UTC 16/04/2014 2 Olt Romania
Alert 15/04/2014 12 UTC 16/04/2014 3 Timok Bulgaria
Alert 16/04/2014 12 UTC 17/04/2014 3 Morava section Serbia
Watch 17/04/2014 12 UTC 18/04/2014 2 lalomita (Yalomita) Romania
Watch 17/04/2014 12 UTC 18/04/2014 1 Vedea Romania
Alert 20/04/2014 12 UTC 21/04/2014 1 Ibar Serbia
Watch 21/04/2014 00 UTC 21/04/2014 0 Jiu Romania
Watch 21/04/2014 00 UTC 21/04/2014 3 Sava, below Drina Serbia
Watch 27/04/2014 12 UTC 28/04/2014 1 Ibar Serbia
Alert 28/04/2014 12 UTC 29/04/2014 3 Jiu Romania
Alert 29/04/2014 12 UTC 30/04/2014 1 Timok Bulgaria
Watch 29/04/2014 12 UTC 30/04/2014 4 Po, below Oglio Italy
Watch 01/05/2014 12 UTC 02/05/2014 3 lalomita (Yalomita) Romania
Alert 03/05/2014 00 UTC 03/05/2014 3 Sava, below Drina Serbia
Watch 02/05/2014 12 UTC 03/05/2014 1 Iskur Bulgaria
Watch 03/05/2014 12 UTC 04/05/2014 2 Vedea Romania
Watch 06/05/2014 00 UTC 06/05/2014 0 Arges Romania
Watch 07/05/2014 00 UTC 07/05/2014 2 Sava, below Drina Serbia
Alert 11/05/2014 00 UTC 11/05/2014 0 Morava section Serbia
Alert 11/05/2014 00 UTC 11/05/2014 4 Timok Bulgaria
Alert 11/05/2014 00 UTC 11/05/2014 3 Vedea Romania
Alert 11/05/2014 00 UTC 11/05/2014 0 Arges Romania
Alert 11/05/2014 00 UTC 11/05/2014 4 Olt Romania
Alert 11/05/2014 00 UTC 11/05/2014 3 Jiu Romania
Alert 11/05/2014 12 UTC 12/05/2014 0 Sava, below Drina Serbia
Alert 11/05/2014 12 UTC 12/05/2014 5 San Poland
Alert 11/05/2014 12 UTC 12/05/2014 4 Wisnoka Poland
Watch 11/05/2014 12 UTC 12/05/2014 3 lalomita (Yalomita) Romania
Alert 13/05/2014 00 UTC 13/05/2014 5 Danube, section Lom - Arges Romania
Alert 13/05/2014 00 UTC 13/05/2014 3 Dunajec Poland
Alert 13/05/2014 00 UTC 13/05/2014 3 Sava, below Drina Serbia
Alert 12/05/2014 12 UTC 13/05/2014 1 Zapadna Morava, above Ibar Serbia
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Alert 12/05/2014 12 UTC 13/05/2014 2 Buzau Romania
Watch 12/05/2014 12 UTC 13/05/2014 1 Morava, above Nisava Serbia
Alert 14/05/2014 00 UTC 14/05/2014 4 Danube, section Arges - lalom Romania
Alert 14/05/2014 00 UTC 14/05/2014 2 Sava, below Drina Croatia
Alert 14/05/2014 00 UTC 14/05/2014 2 Drava Croatia
Alert 14/05/2014 00 UTC 14/05/2014 2 Raab, Raba Hungary
Alert 14/05/2014 00 UTC 14/05/2014 6 Trysilelva Norway
Watch 14/05/2014 00 UTC 14/05/2014 3 Bodrog Slovakia
Watch 13/05/2014 12 UTC 14/05/2014 1 Velika Morava, below Zapdna Morava Serbia
Watch 15/05/2014 00 UTC 15/05/2014 0 Velika Morava, below Zapdna Morava Serbia
Watch 15/05/2014 00 UTC 15/05/2014 2 Leitha, Lajta Hungary
Watch 15/05/2014 00 UTC 15/05/2014 1 San Poland
Watch 16/05/2014 00 UTC 16/05/2014 0 Bodrog Slovakia
Alert 18/05/2014 00 UTC 18/05/2014 3 Wista, section Pilica - Narew Poland
Watch 19/05/2014 12 UTC 20/05/2014 3 Vorma Norway
Alert 20/05/2014 12 UTC 21/05/2014 4 Vorma Norway
Watch 22/05/2014 00 UTC 22/05/2014 2 Indalsalven Sweden
Alert 27/05/2014 12 UTC 28/05/2014 4 Tutova Romania
Watch 28/05/2014 12 UTC 29/05/2014 6 Umealven, above Vindelalven Sweden
Watch 28/05/2014 12 UTC 29/05/2014 0 Velika Morava, below Zapdna Morava Serbia
Watch 29/05/2014 12 UTC 30/05/2014 2 Siret, above Buzau Romania
Watch 30/05/2014 12 UTC 31/05/2014 6 Lainioalven Sweden
* Lead time [days] to the first forecasted exceedance of the 5-year simulated discharge threshold.
Table 2: EFAS flash flood watches sent in April-May 2014
Lead
Type Forecast date Issue date time* River Country
FF Watch  18/04/2014 12 UTC 19/04/2014 24 Serbia and Montenegro - Ibar Serbia
FF Watch  13/05/2014 00 UTC 13/05/2014 72 Poland - Vistula Poland
FF Watch  13/05/2014 00 UTC 13/05/2014 66 Poland - Vistula Poland
FF Watch  13/05/2014 00 UTC 13/05/2014 66 Slovakia - Vah Slovakia
FF Watch  12/05/2014 12 UTC 13/05/2014 84 Poland - Dunajec Poland
FF Watch  14/05/2014 00 UTC 14/05/2014 30 Serbia and Montenegro - Danube, Velika Serbia
Morava - Timok
FF Watch  14/05/2014 00 UTC 14/05/2014 30 Serbia and Montenegro - Serbia
Dunav
FF Watch  14/05/2014 00 UTC 14/05/2014 30 Serbia and Montenegro - Serbia
Velika Morava, below Zapdna Morava
FF Watch  14/05/2014 00 UTC 14/05/2014 30 Serbia and Montenegro - Bega Serbia
FF Watch  14/05/2014 00 UTC 14/05/2014 48 Croatia - Sava Croatia
FF Watch  14/05/2014 00 UTC 14/05/2014 54 Austria - Mura Austria
FF Watch  14/05/2014 00 UTC 14/05/2014 54 Austria - Enns Austria
FF Watch  13/05/2014 12 UTC 14/05/2014 36 Serbia and Montenegro - Serbia
Drina, below Drin
FF Watch  13/05/2014 12 UTC 14/05/2014 36 Serbia and Montenegro - Serbia
Zapadna Morava, above Ibar
FF Watch  13/05/2014 12 UTC 14/05/2014 36 Serbia and Montenegro - Serbia
Sava, below Drina
FF Watch  15/05/2014 00 UTC 15/05/2014 42 Austria - Danube, section Enns - Austria
Morava
FF Watch  14/05/2014 12 UTC 15/05/2014 30 Serbia and Montenegro - Nisava Serbia
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FF Watch  14/05/2014 12 UTC 15/05/2014 24
FF Watch  14/05/2014 12 UTC 15/05/2014 24
FF Watch ~ 14/05/2014 12 UTC 15/05/2014 24
FF Watch  14/05/2014 12 UTC 15/05/2014 24
FF Watch  14/05/2014 12 UTC 15/05/2014 24
FF Watch ~ 14/05/2014 12 UTC 15/05/2014 18
FF Watch  14/05/2014 12 UTC 15/05/2014 36
FF Watch  15/05/2014 12 UTC 16/05/2014 12
FF Watch  15/05/2014 12 UTC 16/05/2014 30
FF Watch  15/05/2014 12 UTC 16/05/2014 30

Serbia and Montenegro - Ibar Serbia

Serbia and Montenegro - Serbia

Zapadna Morava, above Ibar

Serbia and Montenegro - Sava, below Dri-  Serbia

na

Serbia and Montenegro - Drina, below Serbia

Drin

Serbia and Montenegro - Drina, below Bosnia

Drin and Her-
zegovina

Romania - Moldova Romania

Slovakia - Vah Slovakia

Poland - Vistula Poland

Austria - Danube, section Enns - Austria

Morava

Austria - Danube, section Enns - Austria

Morava

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

Figure 1 shows EFAS performance in May 2014 in
terms of percentage bias of the ECMWF ENS fore-
cast. The areas most affected by the flood shows a
negative bias, which in turn is an effect of an
underestimation of the modelled precipitation.
Considering the magnitude of the event the bias is
small, and more importantly; EFAS gave an early
strong signal of the flood event (see case study).

Pbias [%] - 01/05/2014 1o 01/06/2014 - LT = 10 days

Figure 1. Percentage bias over May 2014 for lead time
10. Red denotes an underestimation of discharge.
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Case study - Balkan floods May 2014

Fredrik Wetterhall, Linus Magnusson, Florian Pappenberger,
Peter Salamon and Jutta Thielen

Exceptionally intense rainfalls from 13th May on-
wards following weeks of wet conditions led to
disastrous and wide spread flooding in the Balkans,
in particular Bosnia-Herzegovina and Serbia. Critical
flooding was also reported in other countries in-
cluding Southern Poland, Slovakia, and the Czech
Republic. The events in Bosnia-Herzegovina and
Serbia are reported to be the worst for over 200
years. Over 60 people lost their lives and more than
a million inhabitants are estimated to be affected
by this flood event. Both Bosnia-Herzegovina and
Serbia activated the EU Community Mechanism for
help in the afternoon of the 15th May and again on
the 17th for further assistance for Bosnia-
Herzegovina.

The month leading up to the severe rainfall was
wet with more than 200% of the normal rainfall for
this time of the year. The 3-day period with the
most severe rainfall started on 13th May with rain
along a cold front and strong westerlies and the
heaviest rain fell in parts of Serbia and Bosnia
(Figure 2). The highest observed values appeared in
a band from Tuzla in west to Belgrade in east with
more than 160 mm/3 days. The four most extreme
stations where Tuzla (264 mm), Loznica (213 mm),
Valjevo (190 mm) and Belgrade (174 mm).

The following panels in Figure 2 show the 3-day
accumulation from the ECMWF HRES forecast ini-
tialised 13th May O0UTC, 12th May OOUTC and 11th
May O0UTC. Here the location of the precipitation
is good but the values are underestimated. This
result agrees with the finding from the flooding in
central Europe last year.

Figure 2. Observed precipiation between 13 May 06UTC and
16 May 06UTC (top), HRES forecasts for precipitation
accumulated for the same 3-day period from 13 May 00UTC

(middle) and 11 May 00UTC (bottom).
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Figure 3. Extreme index forecasts (EFI) for 3-day precipitation
accumulation valid for 13 May 00UTC to 16 May 00UTC from
9 May 00UTC.

For severe weather events, an early signal of the
extreme is valuable. Already on the 9 May, a signal
was present about a risk for extreme precipitation
on Balkan (Figure 3). This early prediction of the
extreme rainfall is related to the relatively large-
scale forcing of the event. This signal was also pre-
sent in the HRES forecast from 8-9 days before the
event.
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Figure 4. Return period for the flow in river Sava for a point
close to Belgrade. The forecasts area initialised 9 May (top),
13 May (middle) and 17 May (bottom).

EFAS very early indicated extreme discharges. Fig-
ure 4 shows the stream flow in the river Sava for a
point close to Belgrade. Already the forecast from
the 9th May had ensemble members indicating up
to 500 years return value of the flow on the 18th
May. The forecast from 13th May have more than
50% probability for an event with a return value of
>20 years. The flood forecast from 17th May is ini-
tialised after the major rainfall and therefore the
forecast uncertainty is clearly reduced at this stage.
The reason for the good predictability was because
the ground was already saturated from rainfall dur-
ing the previous weeks and the well-predicted cut-
off low giving persistent rainfall over 3-days for the
region. The precipitation amounts in the forecast
were generally too low in the most extreme areas.
For further reading see

http://hepex.irstea.fr/balkans-worst-floods-for-
more-than-100-years/
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Appendix - figures

Accumulated precipitation [mm] for Apr 2014

min =0 mm
max = 274 mm

Accumulated precipitation [mm] for May 2014

min=0mm

max = 1560 mm

Figure 5: Accumulated precipitation [mm] for April
2014.

Figure 7: Accumulated precipitation [mm] for May
2014.

Precipitation anomaly [%] for Apr 2014

-
min =-100 %

max = 445 %

e

Precipitation anomaly [%)] for May 2014

min =-100 %
max = 1963 %

g

Figure 6: Precipitation anomaly [%] for April 2014, rel-
atively to a long term average (1990-2011).

Figure 8: Precipitation anomaly [%] for May 2014, rela-
tively to a long term average (1990-2011).
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EFAS alerts and watches sent in Apr 2014
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Figure 9: EFAS flood alerts and watches for April

2014.

Figure 11: Flash flood reporting points for April 2014.

EFAS alerts and watches sent in May 2014
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EFAS flash flood alerts based on EPIC - May 2014

Figure 10: EFAS flood alerts and watches for May 2014.

Figure 12: Flash flood reporting points for May 2

014.
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