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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: Lightning strikes near Hotel Statler in Park Square
Courtesy of the Boston Public Library, Leslie Jones Collection.


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

EFAS work on flood forecasting presented at
the BfG in Koblenz

On the 24th-25th of September, a conference about
uncertainties in hydrological forecasts was organized
at the German Federal Institute of Hydrology (BfG) in
Koblenz (Germany). The main topic of this meeting
was the discussion of seamless forecasting methods in
the field of hydrology and water resources. Most of
the participants were from national forecast and re-
search centres from Germany and neighbouring
countries and showed examples of uncertainty analy-
sis for hydrological forecasts and recent
developments. The meeting was split into four differ-
ent sections: 1. Ensemble forecasting, 2. Uncertainty
analysis and error correction, 3. Data assimilation and
4. Communication.

A general overview of EFAS was given by Florian Pap-
penberger (EFAS Computational centre, ECMWF)
showing the close connection between EFAS and the
Integrated Forecast System run at ECMWF and espe-
cially the development of probabilistic forecasts based
on Ensemble Prediction Systems. Konrad Bogner
(ECMWEF) presented some recent developments in
post-processing flood forecasts and its implementa-
tion in EFAS, whereas Eric Sprokkereef (EFAS
Dissemination Centre at the Rijkswaterstaat Water
Management Centre for the Netherlands) outlined
the communication policy of EFAS.

EFAS results

Meteorological situation for August - Septem-
ber 2013

The month of August 2013 recorded generally dry
conditions over most of Europe. Little or no precipita-
tion was recorded in most of Greece, Macedonia,
Bulgaria, Spain and Portugal (see Figure 7). The larg-
est monthly accumulated precipitation values were
recorded in W Norway, Austria and Central Italy.
Monthly precipitation anomalies were more pro-
nounced in the southernmost countries of Europe,
with strong negative anomalies in the Iberian penin-

sula and the Southern Balkans, while positive anoma-
lies were located in S Spain, Central Italy and the isle
of Sicily (see Figure 8).

September 2013 was characterised by a more uniform
distribution of precipitation. Lowest monthly accumu-
lations were recorded in E Spain and S Sweden, while
largest values were observed in Switzerland, Austria,
Slovenia, Bosnia and Herzegovina and Montenegro
(see Figure 9), with peak values just above 400 mm.
Monthly precipitation anomalies are mostly positive
in Central and Eastern Europe, while lowest values are
located along the Mediterranean coasts, in Scandina-
via, Ireland, United Kingdom, Estonia and Hungary
(Figure 10).

Summary of EFAS flood alerts for August -
September 2013

EFAS Flood Alerts and Flood Watches sent in August -
September 2013 are summarized in Table 1 and
shown in Figure 11 and Figure 12. Note that no EFAS
Alert or Watch was sent in August 2013.

Summary of flash flood watches for August -
September 2013

In August 2013, no flash flood reporting points were
detected by EPIC (Figure 13), with probability higher
than 60% of exceeding the high threshold (5-year re-
turn period).

In September 2013, 66 flash flood reporting points
were detected by EPIC (Figure 14), having probability
higher than 60% of exceeding the high threshold (5-
year return period). The forecast lead time of the pre-
dicted storm peaks is in the range 18 - 72 hours, with
average lead time of 36 hours. Catchment size of flash
flood alerts is in the range 51 - 4996 km?, with aver-
age size of 885 km®.

Based on these points EFAS Flash Flood watches have
been sent to the corresponding EFAS partners for
various locations in Serbia, Romania and Bulgaria (30th
September).
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Forecast verification

After one year since the start of the daily monitoring
of EFAS skill scores, we hereby present a summary of
the performance in forecasting streamflow in major
European rivers. The period used for validation is be-
tween 1/10/2012 and 30/9/2013, corresponding to
the hydrological year for mid-latitude regions in the
northern hemisphere. Forecasts were run twice per
day at 00 and 12 UTC, corresponding to 730 ensemble
model runs. Reference values used for validation are
taken from the EFAS water balance (WB), which is a
hydrological simulation of the whole European do-
main, updated on a daily basis using the previous
model states and new meteorological observations as
input. Such an approach enables forecast verification
at each point of the considered river network, rather
than just at stations where observed discharge is
available. On the other hand it does not account for
the potential mismatch between actual river condi-
tions and the simulated WB used as reference.
Figures 1 to 6 show three different skill scores of EFAS
ensemble streamflow predictions over Europe, driven
by ECMWF ensemble weather predictions (ECMWF-
ENS) as input. Considered lead times are 3 and 7 days,
as these are of highest interest in the issuing of flood
alerts and watches to EFAS partners. Presented scores
are, respectively, the Continuous Ranked Probability
Skill Score (CRPSS), the Nash-Sutcliffe efficiency and
the percentage bias of streamflow forecasts.

The overall picture given from Figures 1 to 6 indicates
the highest skills in medium to large river basins in
Central and Northern Europe. Lower performance in
southern countries can be attributed to the higher
spatial variability of the weather patterns, often in the
form of short-lived and intense events, which are not
properly modelled at the coarser resolution of the
weather forecasts used as input (~32 km grid resolu-
tion for ECMWF-ENS). In addition, Figures 5 and 6
show a general underestimation of simulated stream-
flow particularly along the main European mountain
ranges (Pyrenees, Alps, Balkans), often in the range
-10+-50% of the mean annual flow. This is mostly at-
tributed to the underestimation of precipitation fields
in mountain regions, partly due to a smoothed orog-
raphy considered in the weather prediction model,
which is again linked to the relatively coarse resolu-
tion in comparison to river basins with area smaller
than about 5000 km®.

CRPSS - 01/10/2012 to 30/09/2013 - LT = 3 days

Figure 1: CRPSS of ECMWF ensemble forecasts from Oc-
tober 2012 onwards, 3-day lead time.

CRPSS - 01/10/2012 to 30/09/2013 - LT = 7 days

Figure 2: CRPSS of ECMWF ensemble forecasts from Oc-
tober 2012 onwards, 7-day lead time.
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Nash-Sutcliffe - 01/10/2012 to 30/09/2013 - LT = 3 days PBIAS [%] - 01/10/2012 to 30/09/2013 - LT = 3 days
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Figure 3: NS efficiency of ECMWF ensemble mean from Figure 5: Percentage bias (PBIAS) of ECMWF ensemble
October 2012 onwards, 3-day lead time. forecasts from October 2012 onwards, 3-day lead time.

Nash-Sutcliffe - 01/10/2012 to 30/09/2013 - LT = 7 days PBIAS [%] - 01/10/2012 to 30/09/2013 - LT = 7 days

-

]

£t

4" %’-&m‘é

.
¥
S

Ca

Figure 4: NS efficiency of ECMWF ensemble mean from Figure 6: Percentage bias (PBIAS) of ECMWF ensemble
October 2012 onwards, 7-day lead time. forecasts from October 2012 onwards, 7-day lead time.
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Table 1: EFAS flood alerts of September 2013

Type Forecast date Issue date tli"ﬁqaed* River Country
Alert 30/09/2013 12 UTC 01/10/2013 2 lalomita (Yalomita) Romania
Watch 30/09/2013 12 UTC 01/10/2013 1 Buzau Romania
Watch 30/09/2013 12 UTC 01/10/2013 3 Cinca Spain

* Lead time [days] to the first forecasted exceedance of the 5-year simulated discharge threshold.

Recent team publications

Pappenberger, F., Wetterhall, F., Dutra, E., Di
Giuseppe, F., Bogner, K., Alfieri, L, Cloke, H.L., 2013,

Pappenberger, F., Wetterhall, F., Albergel, C., Alfieri,
L., Balsamo, G., Bogner, K., Haiden, T., Hewson, T.,
Magnusson, J., de Rosnay, L., Mufioz-Sabater, P. and

Seamless forecasting of extreme events on a global
scale, Climate and Land Surface Changes in Hydrology,
Proceedings of HO1, IAHS-IAPSO-IASPEI Assembly,
Gothenburg, Sweden, July 2013 (IAHS Publ. 359,

Tsonevsky, |., 2013. Floods in Central Europe in June 2013).
2013, ECMWF Newsletter 136, 9-11.

Meet the EFAS team

EFAS Coordination Centre (CC) and Meteorological Data Collection Centre (MDCC)

Peter Salamon - Coordinator of EFAS Operational.

Peter is a scientific officer at the Joint Research Centre of the European Commis-
sion where his main tasks are to provide policy support in the area of flood risk
management at the European level. He has contributed to the support and devel-
opment of EFAS since 2006. In 2013 he took over the coordination of the
operational EFAS from Jutta Thielen. He is currently work package leader of the
FP7 project KULTURisk and team leader of the JRC technical assessments for EU

Solidarity Fund requests.

Jutta Thielen-del Pozo - Action Leader of the Climate Risk Management Unit

Jutta has been working for the Joint Research Centre of the European Commis-
sion since 2000. She started her research on ensembles with the FP7 research
project EFFS (European Flood Forecasting System), and then became respon-
sible for the development team of the European Flood Awareness System
when it was launched in 2003. She has been involved in all stages of the EFAS,
from the initiation to its successful operationalisation in 2012. She has become
action leader of the Climate Risk Management Unit and deals now in broader
terms with research and initiatives related to disaster risk reduction and cli-
mate adaptation strategies.
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Appendix - Figures

Accumulated precipitation [mm] for Aug 2013

min = 0 mm
max = 551 mm

Accumulated precipitation [mm] for Sep 2013

min = 0 mm
max = 428 mm

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

Figure 9: Accumulated precipitation [mm] for Septem-
ber 2013.

Precipitation anomaly [%] for Aug 2013

max = 1624 %
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min = -100 % 5

Precipitation anomaly [%] for Sep 2013

-
min = -100 %
max = 277 %

Figure 8: Precipitation anomaly [%] for August 2013,
relatively to a long term average (1990-2011).

Figure 10: Precipitation anomaly [%] for September
2013, relatively to a long term average (1990-2011).
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EFAS alerts and watches sent in Aug 2013

EFAS flash flood alerts based on EPIC - Aug 2013

i

Figure 11: EFAS flood alerts and watches for August
2013.

Figure

13: Flash flood reporting points for August 2013.

EFAS alerts and watches sent in Sep 2013
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EFAS flash flood alerts based on EPIC - Sep 2013

Figure 12: EFAS flood alerts and watches for September
2013.

2013.

Figure 14: Flash flood reporting points for September
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