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The European Flood Awareness System (EFAS) produces European overviews of ongoing and forecasted floods
up to 15 days in advance and contributes to better protection of the European citizens, the environment, prop-
erties and cultural heritage. It has been developed at the European Commission’s in house science service, the
Joint Research Centre (JRC), in close collaboration with national hydrological and meteorological services and
policy DG's of the European Commission.

EFAS has been transferred to operations under the European Commission's COPERNICUS Emergency Manage-
ment Service led by DG ENTR in direct support to the EU’s Emergency Response Coordination Centre (ERCC) of
DG ECHO and the hydrological services in the Member States.

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 Hy-
dro-Meteorological Institute (SHMU) has been awarded the contract for the EFAS Dissemination centre. They are
responsible for analysing EFAS output and disseminating information to the partners and the MIC.

A Spanish consortium (REDIAM and ELIMCO) has been awarded the contract for the EFAS Hydrological data col-
lection 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. Fi-
nally, 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: Debris after flooding in Dierikon in the canton of Lucerne, Switzerland
Photo: Beat Kalin/SRF 8 June 2015.
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EFAS news
Meetings

Peter Salamon attended the EMMA Meteoalarm part-
ner meeting in Vienna 2-3 July. A brief outline of EFAS
was presented to the Meteoalarm partners and it was
discussed how more hydrological services could pro-
vide their national/regional public flood warnings to
Meteoalarm. Once more national/regional hydrologi-
cal services provide their public flood warnings also to
Meteoalarm, EFAS could as a re-user of this infor-
mation from Meteoalarm display a European
overview of the national/regional public flood warn-
ings on the EFAS webpage.

Fredrik Wetterhall attended the IAHS/IUGG General
Assembly in Prague 23-28 June. A HEPEX session on
transferring research into operations in hydrological
forecasting was held on Sunday 28 June. The topics
discussed were data assimilation, pre- and post-pro-
cessing, operational ensemble prediction systems,
global forecasting, and emergency response to ex-
treme event. Fredrik presented ongoing work on
testing EFAS predictability on the seasonal scale. This
has potential predictability up to a month, and in
some cases longer lead times. During the conference
a visit to the Czech Hydrometeorological Institute was
organised by Jan Danhelka. More on the conference
can be found at the HEPEX website hepex.org.

EFAS results

Meteorological situation for June- July 2015

June was on average drier than normal for most part
of Europe, with wetter than normal in eastern and
central Spain, eastern Mediterranean southern
France, Finland and western Scotland (Figure 5 and
Figure 6). The dry weather was also reflected in the
low number of alerts and warnings. Southern Europe

Table 1: EFAS flood alerts sent in June-July 2015

was also warmer than normal whereas Northern Eu-
rope was colder than on average (Figure 9 and Figure
10). Switzerland suffered from heavy rains and flash
floods in early June, but this event was not picked up
by EPIC.

The weather in July was dominated by a blocking situ-
ation with a high pressure over southern Europe with
warm and dry weather and consequently colder and
wetter in Northern Europe (Figure 7, 8 and Figure 11,
12). The warm weather triggered convective thunder-
storms in some areas especially along the
Mediterranean coast. The wet weather in the North
did not cause any EFAS alerts apart from a Flood
watch in Vorma in Norway.

Summary of EFAS flood alerts for June - July 2015

EFAS Flood Alerts and Flood Watches sent in June - July
2015 are summarized in Table 1 and their location are
shown in Figure 13 and Figure 14.

Summary of flash flood watches for June - July 2015

In June 2015, 2 flash flood reporting points were de-
tected by EPIC (Figure 15), having probability higher
than 60% of exceeding the high threshold (5-year re-
turn period). The forecast lead time of the predicted
storm peaks was 12 hours. The catchment sizes of the
flash flood alerts was 728 and 1273 km? respectively.

In July 2015, 10 flash flood reporting points were de-
tected by EPIC, 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 18 - 24 hours, with average lead time of 23
hours. Catchment size of flash flood alerts is in the
range 59 - 1395 km?, with average size of 604 km?.

Flash Flood watches was sent to the corresponding
EFAS partners as summarized in Table 2 and shown in
Figure 15 and Figure 16.

Type Forecast date Issue date time* River Country
Watch 13/06/2015 00 UTC 13/06/201 1 Po, above Dora Baltea Italy

Watch 14/06/2015 12 UTC 15/06/201 6 Vindelalven Sweden
Watch 15/06/2015 12 UTC 16/06/201 6 Pitealven Sweden
Watch 15/06/2015 12 UTC 16/06/201 7 Skelleftealven Sweden


http://hepex.irstea.fr/from-research-to-operations-and-vice-versa-feedback-from-the-hepex-session-at-iuggiahs-workshop/
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Watch 15/06/2015 12 UTC 16/06/201 6 Umealven, above Vindelalven  Sweden
Alert 18/06/2015 00 UTC 18/06/201 6 Vorma Norway
Alert 25/06/2015 12 UTC 26/06/201 3 Vorma Norway
Alert 25/06/2015 12 UTC 26/06/201 3 Vorma Norway
Watch 04/07/2015 12 UTC 05/07/201 0 Vorma Norway
* Lead time [days] to the first forecasted exceedance of the 5-year simulated discharge threshold.
Table 2: EFAS flash flood watches sent in June-July 2015
Lead .

Type Forecast date Issue date time* River Country
FF Watch 13/06/2015 12 UTC 14/06/201 12 France - Garonne, section France
FF Watch 24/07/2015 12 UTC 25/07/201 18 United Kingdom - Yare United
FF Watch 24/07/2015 12 UTC 25/07/201 24 United Kingdom - Great Ouse  United

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

The scores for the late winter and spring this year was
not as bad as early reported. The sharp drop in March
was due to an error in the scores calculation which
now has been corrected. The continuous ranked prob-
ability score, which is a probabilistic scores, show
decline over the winter months in 2015, but the sum-
mer months indicate an increase (Figure 1). The
improvement over the last year is mostly areas which
previously performed worse (10t percentile). This im-
provement may be attributed to the new calibration.
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Figure 1. CRPSS for catchments over 4000 km2. The scores are
filtered with a 12-month running average.
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Results from the EFAS Survey 2015

by Peter Salamon, Jon Skoien, Jutta Thielen and Vera Thiemig

At every EFAS annual meeting a survey is conducted
amongst the EFAS partners to evaluate user satisfac-
tion regarding the performance of EFAS, the associated
services and new developments. This survey was con-
ducted at the 10™ EFAS Annual meeting held at the
Emergency Response and Coordination Center in Brus-
sels on the 28/29 April 2015. A total of 55 participants
from 23 different countries, representing 26 out of the
currently 49 EFAS partner institutions (53%) attended
the meeting. One survey per EFAS partner institution,
present at the meeting, was requested to be filled out
and returned for evaluation.

Value of probabilistic forecasting
Overall interest in EFAS
Performance of EFAS last year

Overall EFAS satisfaction

1 2

EFAS in general

Similar to last year the user satisfaction, performance
of EFAS and the overall interest in EFAS remain high
(see Figure 2 ). The satisfaction with the overall EFAS
was rated high with 89% voting high or very high and
none with very low or low. 40% evaluated the perfor-
mance of EFAS during last year as high or very high
whereas 60% evaluated the performance as medium.
No user evaluated the performance as very low or low
(1 user left this field blank).

3 4 5

Figure 2: Average user response (red = Survey 2014; blue = Survey 2015) on the user satisfaction, performance and overall interest
in EFAS as well as the value of probabilistic forecasting. (1=very low, 2= low, 3= medium, 4= high, 5= very high).

Being asked about whether EFAS skill has increased
during last year 70% rated this question as high or very
high and only 30% as medium, suggesting that EFAS
skill has increased during last year (see Figure 3). Fur-
thermore, the majority of users agree with the
statements that after the receipt of an EFAS warning
the users check their own early warning system more
carefully (89%) and that EFAS information is appreci-
ated also for forecasts illustrating only a low probability
of flooding (85%) (results not shown here).
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Figure 3: Number of EFAS partners rating the statement “EFAS
skill has increased during last year”. 1=very low, 2= low, 3= me-
dium, 4= high, 5= very high. Red = Survey 2014, blue = Survey
2015.
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EFAS services

An overview of the rating regarding the various EFAS
services is illustrated in Figure 4. Users rate the EFAS
bulletin as interesting on average indicating that the
quality of the content has increased in comparison to
2014. However, the current format of the bulletin
does not appear to attract more readers as the aver-
age rating to this question has decreased as compared
to 2014.

Most of the users confirm (1) that they connect regu-
larly to the EFAS web interface to check the status of
the latest forecasts, (2) that the interface has found a

EFAS has founded a strong network

EFAS interface complexity is adequate
Regular connection to EFAS web interface
EFAS bulletins are read

EFAS bulletins are interesting

More training should be provided

Come back to next EFAS workshop

Usage of EFAS web services

EFAS workshops are well organized

EFAS warnings contain too much information

1

good way to present the complex forecast information
in an understandable manner and (3) that the EFAS
warnings do not contain too much information. In ad-
dition, users are generally satisfied with the annual
EFAS workshop organization and agree that EFAS has
founded a strong network amongst European flood
forecasting authorities.

The usage of web services is rated on average as low.
However, this is not surprising as those web services
have only been introduced during 2014. To increase
the use of EFAS web services a specific training could
be envisaged as training on EFAS and its services is
given high importance by the users.

2 3 4 5

Figure 4: Average user response (red = Survey 2014; blue = Survey 2015) on the different EFAS services. (1=very low, 2= low, 3=

medium, 4= high, 5= very high).

EFAS products

84% of the users confirm that EFAS products represent
an added value for their organization and 92% appreci-
ate the developments of new EFAS products (results
not shown here). Table 3 provides an overview of the
new products/developments that users would like to
see in a future EFAS. The most requested new develop-
ments are: (1) an increased higher spatial resolution of
meteorological and/or hydrological forecasts, (2) im-
provements in the feedback on EFAS alerts/watches

(including an electronic feedback integrated in the
EFAS web interface), (3) improvements in EFAS web
services (including the expansion of the currently exist-
ing WMS and SOS, the incorporation of WFS, WCS and
other data services), and (4) the improvement in flash
flood forecasts.
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Table 3: Overview of requested new EFAS developments during the survey. Stars indicate the number of users that have re-
quested this new product/development. No star means that only one users has requested this new product. Note that the

requested developments are grouped according to the topic.

Regular calibration (incl. report) **
Improved snow melt methods

Increase forecast lead time

Higher spatial resolution (meteorological and/or hydrological)*****

Improvements of the flash flood forecasts ***

Incorporation of reservoir operating procedures**

Adjust/link return periods to regional/local thresholds (incl. use of national warning levels)**
Incorporation of a hydrological multi model (also through regional models)**

Improvements in the meteorological forecasts

Incorporation/assimilation of more real time data

Visualize flood risk maps**
Animated, zoomable precipitation forecast

EFAS GIS extension

Visualize simulated discharges
Produce EFAS training videos
More interactive interface

Improvements in EFAS feedback (electronic feedback, integrated in web site, etc.) ****
Improvements in web services (incl. WFS, WCS, SOS, THREDDS data server, more layers, etc.)****

Links to most affected hydrographs for EFAS alerts/watches
EFAS warnings for areas smaller than 4000km?
Mobile device platform for EFAS web interface

e Incorporate satellite information on flooded areas **
e More precise river layer with correct river names

Conclusions

EFAS partners are in general satisfied with EFAS con-
firming also the results of the previous survey. It is clear
that the development of EFAS is seen as important and
a variety of proposals have been made for further de-
velopments. Some of those requested developments
are in fact already ongoing and will be implemented
within the next months (e.g. improvement in flash
flood forecasts, incorporation of more real time data,
EFAS warnings for areas smaller than 4000km? and

EFAS training videos) or next year (e.g. regular calibra-
tion including a report, incorporation of hydrological
multi model, improvement in EFAS feedback, improve-
ments in web services). Others will require still more
time and resources to bring them into a fully opera-
tional status. More training should accompany these
new developments as is, for example, the case for the
EFAS web services. The content of the bulletins seem
to be appreciated, but a new format of sharing the in-
formation in the bulletins could result in higher uptake.
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Appendix - figures

Accumulated precipitation [mm] for Jun 2015 Accumulated precipitation [mm] for Jul 2015

o

min =0 mm
max = 530 mm

Figure 5: Accumulated precipitation [mm] for June 2015. Figure 7: Accumulated precipitation [mm] for July 2015.

Precipitation anomaly [%)] for Jun 2015 Precipitation anomaly [%] for Jul 2015

min =-100 %
max = 2025 %

min =-100 %
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Figure 6: Precipitation anomaly [%] for June 2015, relatively Figure 8: Precipitation anomaly [%] for July 2015, relatively to
to a long term average (1990-2011). Blue (red) denotes wetter  a long term average (1990-2011). Blue (red) denotes wetter
(drier) conditions than normal. (drier) conditions than normal.
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Average temperature [C] for Jun 2015 Average temperature [C] for Jul 2015
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Figure 9: Mean temperature [°C] for June 2015. Figure 11: Mean temperature [°C] for July 2015.

Temperature anomaly [C] for Jun 2015 Temperature anomaly [C] for Jul 2015

Figure 10: Temperature anomaly [°C] for June 2015, relatively Figure 12: Temperature anomaly [°C] for July 2015, relatively
to a long term average (1990-2011). Blue (red) denotes colder to a long term average (1990-2011). Blue (red) denotes colder
(warmer) temperatures than normal. (warmer) temperatures than normal.
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EFAS alerts and watches sent in Jun 2015 EFAS flash flood alerts based on EPIC - Jun 2015
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Figure 13: EFAS flood alerts and watches for June 2015. Figure 15: Flash flood reporting points for June 2015.

EFAS alerts and watches sent in Jul 2015 EFAS flash flood alerts based on EPIC - Jul 2015
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Figure 14: EFAS flood alerts and watches for July 2015. Figure 16. Flash flood reporting points for July 2015.
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