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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: Haverhill flood
Courtesy of the Boston Public Library, Leslie Jones Collection.


http://ec.europa.eu/echo/policies/disaster_response/mic_en.htm
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EFAS news

New features/model updates

An update of the EFAS website was performed on
Wednesday April 17th, to include the following new
features:

COSMO-LEPS forecasts available at 00UTC: COSMO-
LEPS forecasts are now available for the 0OUTC fore-
casts too. This means all the layers related to COSMO-
LEPS (No of COSMO above high/severe, COSMO Prob.
Pr. >50/150mm, Animation Precip. COSMO) are up-
dated twice a day like all other numerical weather
predictions in EFAS. Likewise, information of COSMO-
LEPS forecasts is included at the reporting points.
Flash flood layers available at 00UTC: Flash Flood
forecasts are available for the OOUTC forecasts. This
means all the flash flood information, including the
flash flood reporting points, are run and updated
twice daily.

Updated ongoing floods layer: The “Ongoing floods”
layer in www.efas.eu now uses the information deliv-
ered by the EFAS Hydrological Data Collection Centre,
therefore replacing the previous data collection sys-
tem based on the European Terrestrial Network for
River Discharge (ETN-R).

More real time hydrographs: Some real-time hydro-
graphs where EFAS forecasts are post-processed using
near-real time discharge data have been added and
are now shown on the EFAS website. Newly included
stations are located in the Ebro, Rhine and Danube
river basins.

8th EFAS Annual Meeting

The 8" EFAS Annual Meeting will be held on April
24™-25" 2013 in Bratislava, Slovakia. During the
meeting the current status of the operational EFAS,
planned updates as well as the new conditions of ac-
cess will be presented. Furthermore, the EFAS
partners will provide feedback on the EFAS alerts and
a dedicated training on the EFAS web-interface will be
given. Presentations scheduled for the meeting in-
clude that of Copernicus (GMES) Emergency
Management Services, the Monitoring and Infor-
mation Centre of the European Commission and the
Flood Forecasting Centre of England and Wales, which
has recently joined the EFAS network.

EFAS results

Meteorological situation for February - March
2013

The month of February 2013 has on average recorded
modest amounts of precipitation over Europe. Highest
cumulated monthly values, just above 300 mm, were
observed in N Spain, S Bosnia and Herzegovina, and
Montenegro (Figure 5). Compared to long term aver-
ages, monthly accumulations were positive in Spain
and Eastern Europe, while in most other countries
they were within climatological averages or below
(Figure 6).

In contrast, March 2013 has seen a wider range of
accumulated precipitations, with values spanning be-
tween 0 and about 700 mm (Figure 7). Large positive
monthly anomalies were located in the Iberian Penin-
sula, S France, Italy, Slovakia, Hungary, W Romania,
Albania and most of the Balkan countries. The magni-
tude of anomalies reached in some areas ten times
the long term averages (Figure 8), which resulted in a
relatively large number of EFAS alerts and watches
issued to EFAS partners (Figure 10). In Northern Ire-
land and E Ireland, although monthly accumulations
were within climatological values, most precipitation
fell within few days, partly in the form of snow, caus-
ing widespread disruption. Some flash floods watches
were sent for these regions. On the other hand, in
most of Central and Northern Europe, negative pre-
cipitation anomalies were observed in March, with
particularly low values in Scandinavian and Baltic
countries persisting since January of this year.

Summary of EFAS flood alerts for February -
March 2013

The following EFAS Flood Alerts have been sent in
February - March 2013 (see Figure 9 and Figure 10):
Tutova (RO), Genil (ES), Tisza, section Mures - Tamis
and Tisa (HU, RS), Danube, section Lom - Arges and
Danube, section Olt - Yantra and Danube, section
Timok - Jiu (RO), Danube, sector Oz. Kagul and Dan-
ube, section Arges - lalom (RO), Guadalimar (ES),
Lower Koros section (HU), Begej (RS), Tisza, section
Mures - Tamis (RS).

The following EFAS Flood Watches have been sent in
February - March 2013: Narew, above Bug (PL), Bug,
below Mukhavyets (PL), Kupa (HR), Biebrza, above
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Narew (PL), Narew, above Bug (PL), Lonja, llova and
Pakra (HR), Tutova (RO), Genil (ES), Sebes Koros, Crisul
Repede (HU), Sava, below Drina (RS), Feher Koros,
Crisul Alb (RO).

Summary of flash flood watches for February -
March 2013

In February 2013, 14 flash flood reporting points were
detected by EPIC (Figure 11), having probability higher
than 60% of exceeding the high threshold (5-year re-
turn period). The forecast lead time of the predicted
storm peaks is in the range 24 - 48 hours, with aver-
age lead time of 34 hours. Catchment size of flash
flood alerts is in the range 94 - 4302 km?, with aver-
age size of 1491 km?.

In March 2013, 35 flash flood reporting points were
detected by EPIC (Figure 12), having probability higher
than 60% of exceeding the high threshold (5-year re-
turn period). The forecast lead time of the predicted
storm peaks is in the range 6 - 84 hours, with average
lead time of 40 hours. Catchment size of flash flood
alertsis in the range 51 - 4916 km?, with average size
of 585 km?’.,

Based on these points EFAS Flash Flood watches have
been sent to the corresponding EFAS partners for var-
ious locations in the Ebro Basin, Spain (28th February),
Corsica, France (6th March), Tuscany and Emilia Ro-
magna, Italy (17th March), Goriska region, Slovenia
(17th March), Lagan basin, Northern-Ireland (20th
March), Eastern part of Northern-Ireland (21* March),
and Co. Louth and Co. Meath, Ireland (22nd March) .

Forecast verification

Monitoring the bias of ensemble streamflow predic-
tions (ESP) is of vital importance for a flood awareness
system based on a threshold exceedance approach as
in EFAS. Indeed, flood alerts are detected by compar-
ing EFAS simulations driven by weather forecasts as
input, against reference warning thresholds, derived
from a long term discharge climatology which uses as

input spatially-interpolated point observations of rain-
fall, temperature and evapo-transpiration. If weather
forecasts were persistently different from observed
meteorological values, discharge forecasts would be
consequently biased, which may result in statistically
significant over- or under-prediction of flood alerts.
The main potential source of bias in ESP is the quanti-
tative forecast of precipitation, particularly for high
flow events. However, biased forecast values of tem-
perature may induce cyclical drifts of discharge
predictions, particularly in hydrological regimes where
the snow accumulation and melting processes play a
prominent role. In addition, precipitation, tempera-
ture and evapo-transpiration are key drivers for the
soil moisture state, therefore consistent bias in their
forecast values can affect the streamflow potentially
over very long ranges (i.e., monthly to inter-annual
time scales).

Maps in Figure 1 to 4 show the percentage bias
(PBIAS) of streamflow prediction, which is the bias of
estimation divided by the climatological average dis-
charge. Figures refer to the ensemble mean of
hydrological simulations driven by the ECMWEF 51-
member ensemble forecasts, and are shown for lead
times (LT) of 2, 4, 6 and 8 days. Results denote PBIAS
values in the range +10% from 83% (LT=2 days) to
67% (LT=8 days) of grid points of the EFAS river net-
work.

Recent team publications

Alfieri, L., Burek, P., Dutra, E., Krzeminski, B., Muraro,
D., Thielen, J. and Pappenberger, F.: GIoFAS — global
ensemble streamflow forecasting and flood early
warning, Hydrology and Earth System Sciences, 17(3),
1161-1175, doi:10.5194/hess-17-1161-2013, 2013.

Cloke, H., Pappenberger, F., Thielen, J., Thiemig, V.,
2013. Operational European Flood Forecasting, in:
Wainwright, J., Mulligan, M. (Eds.), Environmental
Modelling. John Wiley & Sons, Ltd, pp. 415-434.
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del Pozo, J., Balabanova, S., Darihelka, J., Vogelbacher,
A., Salamon, P., Carrasco, |., Cabrera-Tordera, A.J.,
Corzo-Toscano, M., Garcia-Padilla, M., Garcia-
Sanchez, R.J., Ardilouze, C., Jurela, S., Terek, B., Csik,
A., Casey, J., Stankidnavicius, G., Ceres, V., Sprok-
kereef, E., Stam, J., Anghel, E., Vladikovic, D., Alionte
Eklund, C., Hjerdt, N., Djerv, H., Holmberg, F., Nilsson,
J., Nystrom, K., Susnik, M., Hazlinger, M., Holubecka,
M., : Forecasters priorities for improving probabilistic
flood forecasts, Hydrology and Earth System Sciences
Discussions, 10(2), 2215-2242, doi:10.5194/hessd-10-
2215-2013, 2013.

Meet the EFAS team

Transparency and reliability are key elements upon which to build trust on an awareness system
such as EFAS. Our mission, as operational centres, includes getting EFAS closer and clearer to its us-
ers. As part of this approach, we have revised the structure of the EFAS bulletins, including
periodically updated verification scores, and summary of recent flood alerts. In addition, we are
working on improving the communication with our users, through enhanced feedback mechanism.
From this issue on, we will introduce you to various members of the EFAS Team, starting with the
coordinators of the EFAS Dissemination Centre.

Cristina Alionte Eklund - Coordinator of the EFAS Dissemination Centre.

Cristina is senior projects manager at the Swedish Meteorological and Hydrological
Institute (SMHI). Among her assignments, she is hydrological adviser for Sweden at
the World Meteorological Organization (WMO). Also, she is coordinator for SMHI
within the BaltAdapt project (www.baltadapt.eu).

Eric Sprokkereef - Coordinator of RWS within EFAS Dissemination Centre.

Eric works at Rijkswaterstaat (RWS) in the Netherlands since 1985. He is currently
project manager and head of the flood and drought forecasting group at RWS. He
participated to EU projects like NOAH and EFFS. He is member of the WMO RA VI
sub-group on ‘Flood Forecasting and Warning'. Since 2002 he is secretary of the
International Commission for the Hydrology of the Rhine basin (CHR).

Michal Hazlinger - Coordinator of SHMU within EFAS Dissemination Centre.

Michal is member of the Department of Hydrological Forecasting and Warning at
the Slovak Hydro-Meteorological Institute (SHMU) since 2007. He is also responsi-
ble for the hydrological component of INCA-CE project at SHMU, dealing with the
use of nowcasting products in hydrological forecast.
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PBIAS [%] - 01/10/2012 to 31/03/2013 - LT = 2 days PBIAS [%] - 01/10/2012 to 31/03/2013 - LT = 4 days

Figure 1: Percentage bias (PBIAS) of ECMWF ensemble Figure 3: Percentage bias (PBIAS) of ECMWF ensemble
mean from October 2012 onwards, 2-day lead time. mean from October 2012 onwards, 4-day lead time.

PBIAS [%] - 01/10/2012 to 29/03/2013 - LT = 6 days PBIAS [%] - 01/10/2012 to 27/03/2013 - LT = 8 days

Figure 2: Percentage bias (PBIAS) of ECMWF ensemble Figure 4: Percentage bias (PBIAS) of ECMWF ensemble
mean from October 2012 onwards, 6-day lead time. mean from October 2012 onwards, 8-day lead time.
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Accumulated precipitation [mm] for Feb 2013

-

min = 0 mm
max = 375 mm

Accumulated precipitation [mm] for Mar 2013

min = 0 mm
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Figure 5: Accumulated precipitation [mm] for February
2013.

Figure 7: Accumulated precipitation [mm] for March
2013.

Precipitation anomaly [%] for Feb 2013
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Figure 6: Precipitation anomaly [%] for February 2013,
relatively to a long term average (1990-2011).

Figure 8: Precipitation anomaly [%] for March 2013,
relatively to a long term average (1990-2011).
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EFAS alerts and watches sent in Feb 2013
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EFAS flash flood alerts based on EPIC - Feb 2013

Figure 9
2013.

: EFAS flood alerts and watches for February

2013.

Figure 11: Flash flood reporting

points for February
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EFAS alerts and watches sent in Mar 2013
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EFAS flash flood alerts based on EPIC - Mar 2013

2013.

Figure 10: EFAS flood alerts and watches for March

Figure 12: Flash flood reporting points for March 2013.
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