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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 ERCC.

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.

A German consortium (KISTERS and DWD) has been awarded the contract for the EFAS Meteorological data col-
lection centre. They are responsible for collecting the meteorological data needed to run EFAS over Europe.

Finally, the JRC is responsible for the overall project management related to EFAS and further development of the
system.

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: River Neckar in Heidelberg on 30th May 2016. Photo courtesy of Paul Meehan and Niklas Conen.


http://www.rijkswaterstaat.nl/
http://www.shmu.sk/
http://www.shmu.sk/
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NEWS

News

The EFAS team has now implemented a seasonal out-
look for Europe which soon will be available on the
EFAS test site. It is using the ECMWF seasonal fore-
casts and will be updated once every month. In the
first version the forecast up to 8 weeks are displayed.
A more detailed description on the forecasts can be
found below in the bulletin.

ECMWEF recently published a Technical Memoranda
about the operational implementation of EFAS. For
those interested it can be downloaded here.

Meetings

Chinese visiting Rijkswaterstaat

In the framework of the cooperation between Rijks-
waterstaat and the Chinese Ministry of Water
Resources a workshop was organized on 9 May 2016
at the premises of Deltares in Delft. During this work-
shop an EFAS presentation was given by Eric
Sprokkereef. The Chinese delegation was highly inter-
ested, especially in the foreseen developments
towards a more global system and compared EFAS
with the Chinese flood forecasting system that is in
use at the Institute for Flood and Drought Relieve in
Beijing. A more extensive presentation on EFAS might
be given during a symposium that is scheduled in Bei-
jing in September 2016 on the occasion of the visit of
the Dutch Minister for Infrastructure and Environ-
ment to China.
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Figure 1. Chinese Ministry of Water Resources visits Deltares.

EFAS presentations at EGU
EFAS and GIoFAS was as usual well represented at the
EGU general assembly with talks and posters on EFAS

developments in general, the new seasonal forecasting
product total probabilities and calibration. See also the
report from the PICO session on natural hazards below.

New partners

We welcome Instituto Portugués do Mar e da At-
mosfera (IPMA) from Portugal as new EFAS partner.

Do the EFAS quiz!

by Robert Cowling, UK Flood forecasting centre

In the FFC, we always keep an eye out for novel ap-
proaches to learning and consolidation of training
material. This is a short quiz that was put together to
support our Hydrometeorologists in their understand-
ing of EFAS. Test your own knowledge of EFAS:

https://www.qzzr.com/c/quiz/203016/efas

RESULTS

Meteorological situation for April - May 2016

April was wetter than normal for most part of Europe,
except for the central and eastern Mediterranean
countries (Figure 11 and Figure 12). The heavy precipi-
tation led to large number of flash floods for Spain,
France and south-eastern Europe. The temperature
was colder than normal for Western Europe and
warmer than normal for south-east Europe and the
north-east corner (Figure 15 and Figure 16).

The wet weather in Western Europe continued in May
(Figure 13 and Figure 14), with the culmination in late
May which led to floods in many countries and fatali-
ties in both Germany and France (see separate article
about the Paris floods below). The temperatures were
normal or colder than normal for most parts of Europe
except for the north-east (Figure 17 and Figure 18).

Summary of EFAS flood and flash flood notifications
for April - May 2016

The 11 EFAS formal and informal flood notifications
sent in April - May 2016 are summarized in Table 1 and
their locations are shown in Figure 19 and Figure 20.

137 Flash Flood watches were sent to the correspond-
ing EFAS partners. The locations are shown in Figure 21
and Figure 22 and Table 2.


http://www.ecmwf.int/sites/default/files/elibrary/2016/16337-operational-implementation-european-flood-awareness-system-efas.pdf
https://www.qzzr.com/c/quiz/203016/efas
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FEATURES

Case study: Paris floods May to June 2016

by Richard Davies and Fredrik Wetterhall

A period of persistent heavy rain in France from 28 May
2016 left the departments of Seine-et-Marne and Loi-
ret suffering major flooding, with river levels at a 100
year high by 1 June. Two days later, levels of the River
Seine in Paris reached their highest in over 30 years.

Rainfall

Météo-France said that May 2016 was the wettest
since 1960 in the Tle-de-France region. At Paris-Mon-
tsouris station, the monthly total reached 179 mm, or
about 3 months of rainfall, beating the previous record
of 133 mm in May 1992. Orléans recorded 181 mm of
rain in May, beating the previous high of 148 mm in
May 1985. During a 24 hour period between 30 and 31
May, 66 mm fell in Trappes, 65.2 mm in Villacoublay,
(both in Yvelines department) and 63.4 mm in Orléans,
all roughly the equivalent of a month's worth of rain.
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Figure 2 Description: Swollen Seine River in Paris, June 2016.
Photo credit: Jean-Claude Utard.

Flood Warnings

The EFAS forecast system indicated as early as 25 May
a possible flooding in early June. The forecasts from the
26 of May also indicated a flood and a flood notifica-
tion for a 1-in-20 year event was issued for the Loing
River (a tributary to Seine) with the earliest predicted
peak on 1 June (in later forecasted the peak flow was
corrected to 3 June). On the 28 May the warning was
extended to the Seine in Paris. During the coming days,
several flash flood notifications were also issued over
France.

On 31 May, Météo-France issued a red level alert for
flooding in Loiret. By early Wednesday 1 June, the situ-
ation had worsened and Météo-France also issued a
red alert for floods in the department of Seine-et-
Marne. By early 2 June, orange alerts were in place for
8 departments in central and north eastern France.

Riverine flooding

Rivers south of Paris reached record levels during the
first days of June. The level a tributary of the Seine, the
Loing River, stood at 4.63 metres at Nemours, about
80km south of central Paris, late on 1 June, exceeding
the previous record high of 4.25 metres set in 1910. At
Episy, the Loing reached 3.99 metres on 1 June, beating
the previous high of 3.68 metres set in 1982. Two days
later the flood wave reached central Paris. The River
Seine at Paris-Austerlitz reached 6.1 metres on Friday
3 June, its highest level since the floods of 1982.

Flood Fatalities and flood disaster response

Prime Minister Manuel Valls said four people had died
and 42 were injured across the country. The evacua-
tion of priceless artworks from the Louvre and
Museum D'Orsay in Paris made headline news across
the globe. But it was the work of thousands of person-
nel from the emergency and civil security services in
the worst hit areas of Seine-et-Marne and Loiret that
prevented this flood event from becoming a major dis-
aster.

Emergency teams carried out as many as 16,000 oper-
ations involving the rescue or evacuation of 20,000
people, according to France's Ministry of Interior. In
fact the flood response had been well rehearsed just
three months earlier, where Parisian disaster manage-
ment authorities tested the city’s preparedness and
response to flooding from the River Seine during an 11
day “Operation Sequana” exercise in March 2016.

Insurance Costs of €1.4 billion

The Association Francaise de I'assurance (AFA) say that
77,000 insurance claims had already resulted from the
floods by 07 June. The French insurance industry ex-
pect this figure to rise to around 150,000 claims. The
AFA said that, as of 07 June, the total amount of the
insured losses was estimated at between €900 million
and €1.4 billion.
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EFAS Annual meeting 2016

by Simon Eriksson and Michaela Mikulickovad

The 11th EFAS Annual Meeting was held in Seville,
Spain 6th-7th of April 2016 and was hosted by EFAS Hy-
drological Data Collection Centre. 54 participants,
representing 37 different organizations (27 partners)
and EFAS partner authorities, including 6 invited speak-
ers attended the meeting. Welcome speeches were
held by Mr. José Fiscal, Andalusian regional minister for
the environment, and Mr. Antonio Galan Pedregosa,
the general manager of the Water and Environmental
Agency of Andalusia. In total 22 presentations, 2 post-
ers and 11 partner reports were presented.

New partners

The new Meteorological Data Collection Centre
(MDCC), KISTERS & DWD, informed the audience about
its main tasks within EFAS. Currently, MDCC focuses on
designing a new data structure, transferring of current
JRC system to KISTERS new system, contacting data
providers and optimizing interpolation procedures.
The other EFAS operation centres remain the same
apart from that HDCC changes leader from ELIMCO to
REDIAM.

Figure 3. Peter Salamon of the JRC presents the future vision of
EFAS.

Future of EFAS

Future visions and changes for EFAS were presented by
Peter Salamon (JRC). Coming changes are e.g. an elec-
tronic feedback form, Rapid Risk Assessment maps,
and the extension of the model domain. Future visions
are to redesign EFAS-IS, provide forecast data through
OGC services and to expand the partner network. An-
other presentation discussed the possibility on how to
develop EFAS web service in order to improve data ex-
change. Presentations covering satellites and their
potential use in flood forecasts were held by European

Space Agency (ESA) and JRC. Satellite rapid mapping
could be used to give additional information during a
flood event.

Discussion on the events in 2015
Time was also spent on discussing flood events during
2015. 11 brief partner reports were amended by two
interesting case studies focused on the UK and Irish
floods in December 2015. In the absence of a national
flood forecasting service in Ireland EFAS proved very
useful for forecasting of these floods.

Figure 4. Interested audience visiting the monitoring and con-
trol room of the Guadalquivir river basin authority.

New flash flood product

ECMWEF reported on the new EFAS flash flood product
and WMO presented Flash Flood Guidance System
(FFGS). Model performance, lead time and future vi-
sions of integrating OPERA radar products into the
EFAS flash flood layer were discussed. Dynamic devel-
opment and small space extend make flash flood
forecasting difficult. National hydrological services
have often only few minutes to issue a warning. Fur-
ther research needs to be done in this field. However,
the fact that users’ feedback is essential in order to de-
velop the product was stressed.

Other topics and training

Participants were also informed about Disaster Risk
Management Knowledge Centre (DRMKC), ARISTOTLE
project, Copernicus Climate Change Service and pro-
jects on developing early warning systems in Albania,
Slovenia and Sava river basin. At the end of day 2 the
participants of the annual meeting visited the monitor-
ing and control room of the Guadalquivir river basin
authority and had a possibility to take partin a Training
on EFAS-IS. Additional trainings for partners in their
premises were offered and 2 webinars are scheduled
till the next Annual meeting.
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All in all it was a very busy meeting, and to put it in the
words of Peter Salamon: “Besides that we have seen a
lot of news, a lot of different ways how we can improve
EFAS, .... we are using more and more experience and
we have better collaboration between all of us.”

Addressing the challenges and innovation towards
the prediction of natural hazards - EGU 2016

by llias Pechlivanidis (SMHI, Sweden), Michael Cranston (SEPA,
UK) and Femke Davids (Deltares, the Netherlands)

The European Geosciences Union (EGU) 2016 General
Assembly brought together about 13,650 scientists
from 109 countries in Vienna, Austria, on the 17-22
April. We (the authors) had the pleasure to convene
the HS4.5/NH1.10 PICO (Presenting Interactive Con-
tent) session on “Operational forecasting and warning
systems for natural hazards: Challenges and innova-
tion” (see Photo 1) which was organized with the
support from the HEPEX scientific community. Over the

two session slots (in total 3 hours) about 27 presenta-
tions were given.

Figure 5. Delegates at the PICO session on operational forecast-
ing and warning systems for natural hazards.

We highlight that important effort is given on the
setup/improvement of operational systems and the
dissemination of real-time predictions (i.e. in the form
of mapping) and their impacts to support emergency
services. In general, forecasting was a key aspect for
river floods, marine works, operation of storm surge
barriers, water quality etc. A subset of the PICO presen-
tations is given below.

In the Philippines, the NOAH project targets on the de-
velopment of a storm surge advisory and innovative

information service to aid disaster prevention and mit-
igation efforts. This service focuses on the early
warning of expected inundation of storm surges (see
Photo 2). In Bolivia (Chapere basin in particular), river
forecasts were linked to real-time inundation scenar-
ios, hence allowing the civil protection authorities to
estimate the potential impact (see details).
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Figure 6. Project NOAH in the Philippines.

Early Warning Systems have also been operational at
continental and global scales to inform the national
and regional partners, including Emergency Response
Centres, about potentially upcoming flood events. The
European Flood Awareness System (EFAS) and the
Global Flood Awareness System (GloFAS) are providing
short-to-medium range streamflow and flash flood
forecasts. Other efforts have been focusing on the na-
tional and regional scale; for instance, in the UK the
hazard footprint is estimated in a probabilistic ap-
proach to provide an overall indication of risk (CEH; see
also an interactive PICO discussion in Photo 3), while in
France flash flood services are supported by high reso-
lution convective-permitting quantitative precipitation
forecasts (Vigicrues).

Figure 7. Dr Steven Cole presenting a real-time forecasting of
surface water flooding hazard and impact.

In summary, this PICO session gathered a unique panel
of scientists-managers-policy makers and gave them


http://hepex.irstea.fr/
http://noah.dost.gov.ph/#/
http://meetingorganizer.copernicus.org/EGU2016/EGU2016-13313.pdf
https://www.efas.eu/
http://www.globalfloods.eu/
https://www.ceh.ac.uk/news-and-media/news/new-developments-real-time-hazard-impact-modelling-surface-water-flooding
http://www.vigicrues.gouv.fr/index.php
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the opportunity to share ideas on the challenges and
innovation for operational systems and warning ser-
vices. It is not easy to thoroughly present the efforts
done at the international level; we therefore recom-
mend you to follow similar sessions in the coming
conferences-workshops-assemblies. We are very eager
to monitor the various advancements in one year time
at EGU 2017.

New EFAS product: seasonal outlooks

by Fredrik Wetterhall and Louise Arnal

EFAS is now launching a seasonal river flow outlook
for the European domain. The forecast is driven by
the ECMWEF System 4 seasonal forecasts which is an
ensemble forecast with 51 ensemble members. The
forecast will be displayed as an area average over
larger catchment areas, which will display the prob-
abilities that the average river discharge will exceed
the 90™ percentile (blue) or go below the 10" per-
centile (red) over the coming months (Figure 8).
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flow

5075

<0
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flow
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Figure 8. Probabilities of exceeding high (blue) and going below
(red) flow percentiles for the European drainage basins.

When clicking on a basin you will see a boxplot of the
forecast over the next 8 weeks (Figure 9). The plot will
be updated with the water balance runs driven by ob-
servations (the black dots) as these become available.
The forecast will be issued in the beginning of each
month when the seasonal forecasts of System 4 be-
come available. The system is currently being setup
on the EFAS test system and we encourage all inter-
ested users to have a look at the forecast and provide
feedback. We will notify all users as the seasonal fore-
casts go into full operations.
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Figure 9. Boxplots of the 8-week outlook for a selected basin
showing the ensemble flow forecasts. The blue and red areas
denote the 90t and 10t flow percentile respectively calculated
from climatology.

Verification

Figure 10 shows the EFAS headline score, the Continu-
ous Ranked Probability Skill score (CRPSS) run by the
ECMWEF ensemble forecast. The score is calculated for
catchments larger than 2000 km? and the reference
score is the climate runs of the water balance. The im-
provement of the score that has been seen for the
latest months continues also for April and May.

10-80 percentils
N 25-75 percentile
= Median

0.8

0.3 -
Jan-10 Jul-12 Jan-15

Figure 10. CRPSS for EFAS using the ECMWF ENS for catch-
ments over 2000 km2. The scores are filtered with a 12-month
running average and the reference forecast is the climate.

Team publications

Smith, P., Pappenberger, F., Wetterhall, F., Thielen, J.,
Krzeminski, B., Salamon, P., Muraro, D., Kalas, M.,
Baugh, C. (2016) On the operational implementation
of the European Flood Awareness System (EFAS),
ECMWEF Technical Memoranda, 778, 34 pp, Reading,
United Kingdom.
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Appendix - figures

Accumulated precipitation [mm] for Apr 2016 Accumulated precipitation [mm] for May 2016

-
& min = 0.07 mm
H max = 497 mm

N e
Figure 11: Accumulated precipitation [mm] for April 2016. Figure 13: Accumulated precipitation [mm] for May 2016.

Precipitation anomaly [%)] for Apr 2016 Precipitation anomaly [%] for May 2016

min =-100 %
max = 391 %

Figure 12: Precipitation anomaly [%] for April 2016, relatively Figure 14. Precipitation anomaly [%] for May 2016, relatively
to a long term average (1990-2011). Blue (red) denotes wetter  to 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 Apr 2016
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Figure 15: Mean temperature [°C] for April 2016.

Figure 17: Mean temperature [°C] for May 2016.
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Figure 16: Temperature anomaly [°C] for April 2016, relatively
to a long term average (1990-2011). Blue (red) denotes colder
(warmer) temperatures than normal.

Figure 18: Temperature anomaly [°C] for May 2016, relatively
to a long term average (1990-2011). Blue (red) denotes colder
(warmer) temperatures than normal.
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EFAS notifications sent in Apr 2016
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Figure 19: EFAS flood notifications sent for April 2016.

Figure 21: Flash flood notifications sent for April 2016.

EFAS notifications sent in May 2016

-

By
g&-

\
[\ Informal

yam

A Formal

!

EFAS flash flood notifications based on ERIC - May 2016

Figure 20: EFAS flood notifications sent for May 2016.

Figure 22. Flash flood notifications sent for May 2016.
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Appendix - tables

Table 1: EFAS flood notifications sent in April - May 2016

Type Forecast date Issue date tliﬁaed* River Country
Informal  14/04/2016 00 UTC 14/04/2016 2 Tietar Spain
Informal  03/05/2016 12 UTC 04/05/2016 5 Tietar Spain
Formal 06/05/2016 00 UTC 06/05/2016 72 Spain - Tietar Spain
Informal  09/05/2016 00 UTC 09/05/2016 2 Po, Dora Baltea - Tanaro Italy
Informal  25/05/2016 00 UTC 25/05/2016 1 Olt Romania
Formal 26/05/2016 00 UTC 26/05/2016 3 Umealven, above Vindelalven  Sweden
Formal 26/05/2016 12 UTC 27/05/2016 1 Loing France
Informal  27/05/2016 00 UTC 27/05/2016 3 Yonne France
Formal 27/05/2016 12 UTC 28/05/2016 3 Yonne France
Formal 27/05/2016 12 UTC 28/05/2016 4 Seine France
Formal 27/05/2016 12 UTC 28/05/2016 4 Cher France

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

Table 2: EFAS flash flood notifications sent in April - May 2016

Type Forecast date Issue date time* Region

Flash flood 04/04/2016 00 UTC 04/04/2016 18  Spain - Guadiana, above Zujar

Flash flood 04/04/2016 00 UTC 04/04/2016 30 Spain - Jalon

Flash flood 04/04/2016 00 UTC 04/04/2016 42  Spain - Ebro, section Huerva - Cinca

Flash flood 04/04/2016 00 UTC 04/04/2016 30  Spain - Ebro, section Huerva - Cinca

Flash flood 04/04/2016 00 UTC 04/04/2016 24 Spain - Turia

Flash flood 04/04/2016 00 UTC 04/04/2016 18 Spain - Cabriel

Flash flood 04/04/2016 00 UTC 04/04/2016 12 Spain - Tietar

Flash flood 04/04/2016 00 UTC 04/04/2016 18 Spain - Guadiana, below Zujar

Flash flood 04/04/2016 00 UTC 04/04/2016 18 Spain - Guadalquivir, section Guadalimar - Genil
Flash flood 04/04/2016 00 UTC 04/04/2016 18  Spain - Guadalquivir, section Guadalimar - Genil
Flash flood 04/04/2016 00 UTC 04/04/2016 18  Spain - Guadalquivir, section Guadalimar - Genil
Flash flood 04/04/2016 00 UTC 04/04/2016 30  Spain - Guadalimar

Flash flood 04/04/2016 00 UTC 04/04/2016 30  Spain - Guadalimar

Flash flood 04/04/2016 00 UTC 04/04/2016 36 Spain - Guadiana Menor

Flash flood 03/04/2016 12 UTC 04/04/2016 48 Spain - Cinca

Flash flood 03/04/2016 12 UTC 04/04/2016 36 Spain - Duoro, above Pisuerga

Flash flood 03/04/2016 12 UTC 04/04/2016 30  Spain - Jucar, above Cabriel

Flash flood 03/04/2016 12 UTC 04/04/2016 30  Spain - Tejo, above Henares

Flash flood 03/04/2016 12 UTC 04/04/2016 30  Spain - Tejo, above Henares

Flash flood 03/04/2016 12 UTC 04/04/2016 30  Spain - Guadalquivir, section Guadalimar - Genil
Flash flood 03/04/2016 12 UTC 04/04/2016 36  Spain - Guadiana Menor

Flash flood 05/04/2016 00 UTC 05/04/2016 12 Spain - Guadalimar

Flash flood 04/04/2016 12 UTC 05/04/2016 24 Spain - Segura

Flash flood 09/04/2016 00 UTC 09/04/2016 60 Romania - Olt

Flash flood 09/04/2016 00 UTC 09/04/2016 66 Romania - Olt

Flash flood 10/04/2016 00 UTC 10/04/2016 24 Irish Republic - Blackwater

Flash flood 10/04/2016 00 UTC 10/04/2016 24 Irish Republic - Coastal zone

10
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Romania - Olt

Serbia - Morava section

Serbia - Zapadna Morava, below Ibar
Serbia - Zapadna Morava, below Ibar
Bulgaria - Yantra

France - Dordogne, above Isle
Romania - Siret, above Buzau
Romania - Tutova

Romania - Tutova

Romania - Trotus

Latvia - Ogre

Poland - Narew

Latvia - Aiviekste

Alagon

Romania - Olt

France - Saone, above Doubs

France - Doubs

France - lll

Germany - Rhine, section Aare - IlI
Germany - Rhine, section Aare - IlI
Germany - Neckar

Spain - Tietar

Romania - Olt

Romania - Olt

Spain - Duoro, above Pisuerga
Bulgaria - Danube, section Iskur - Osum
Romania - Danube, section Olt - Yantra
Romania - Danube, section Olt - Yantra
Bulgaria - Iskar

Bulgaria - Iskar

Romania - Jiu

Romania - Danube-Jiu

Bulgaria - Danube, section Timok - Jiu
Bulgaria - Danube, section Timok - Jiu
Romania - Tirnava

Albania - Seman

Albania - Ishm

Germany - Rhine, section Aare - llI
France - lll

France - lll

France - Mosel

France - Allier

Slovenia - Drau (Drava)

Austria - Mura

Bulgaria - Danube, section Timok - Jiu
Serbia - Morava section

Serbia - Zapadna Morava, below Ibar
Slovenia - Drau (Drava)

Austria - Drau (Drava)

Bulgaria - Danube, section Timok - Jiu
Romania - Danube-Jiu
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Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood
Flash flood

02/05/2016 12 UTC
02/05/2016 12 UTC
02/05/2016 12 UTC
02/05/2016 12 UTC
02/05/2016 12 UTC
02/05/2016 12 UTC
02/05/2016 12 UTC
04/05/2016 00 UTC
08/05/2016 00 UTC
07/05/2016 12 UTC
07/05/2016 12 UTC
08/05/2016 12 UTC
12/05/2016 12 UTC
12/05/2016 12 UTC
20/05/2016 00 UTC
20/05/2016 00 UTC
20/05/2016 00 UTC
19/05/2016 12 UTC
19/05/2016 12 UTC
19/05/2016 12 UTC
20/05/2016 12 UTC
20/05/2016 12 UTC
20/05/2016 12 UTC
22/05/2016 00 UTC
22/05/2016 00 UTC
22/05/2016 00 UTC
22/05/2016 00 UTC
21/05/2016 12 UTC
21/05/2016 12 UTC
23/05/2016 00 UTC
23/05/2016 00 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
23/05/2016 12 UTC
25/05/2016 12 UTC
25/05/2016 12 UTC
27/05/2016 00 UTC
27/05/2016 00 UTC
27/05/2016 00 UTC
27/05/2016 12 UTC
27/05/2016 12 UTC
29/05/2016 00 UTC
28/05/2016 12 UTC
28/05/2016 12 UTC
28/05/2016 12 UTC

03/05/2016
03/05/2016
03/05/2016
03/05/2016
03/05/2016
03/05/2016
03/05/2016
04/05/2016
08/05/2016
08/05/2016
08/05/2016
09/05/2016
13/05/2016
13/05/2016
20/05/2016
20/05/2016
20/05/2016
20/05/2016
20/05/2016
20/05/2016
21/05/2016
21/05/2016
21/05/2016
22/05/2016
22/05/2016
22/05/2016
22/05/2016
22/05/2016
22/05/2016
23/05/2016
23/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
24/05/2016
26/05/2016
26/05/2016
27/05/2016
27/05/2016
27/05/2016
28/05/2016
28/05/2016
29/05/2016
29/05/2016
29/05/2016
29/05/2016

12

24
24
30
24
30
30
24
36
24
30
54
36
24
60
36
36
36
54
54
54
30
30
24
30
18
30
18
24
24
66
66
12
18
18
18
18
18
48
48
48
30
24
66
66
66
54
54
36
60
66
30

Serbia - Ibar

Macedonia - Vardar (Axios), above Bregalnica
Macedonia - Bregalnica

Serbia - Juzna Morava, above Nisava
Serbia - Ibar

Serbia - Zapadna Morava, above Ibar
Serbia - Velika Morava, below Zapadna Morava
Bulgaria - Yantra

Spain - Jucar, below Cabriel

Spain - Alagon

Spain - Tietar

Spain - Segre

Germany - Danube, above Lech
Romania - Sebes Koros, Crisul Repede
Serbia - Zapadna Morava, below Ibar
Serbia - Ibar

Albania - Seman

Macedonia - Axios

Macedonia - Axios

Macedonia - Crna

Macedonia - Bregalnica

Macedonia - Vardar (Axios), above Bregalnica
Serbia - Juzna Morava, above Nisava
France - Marne

France - Seine, above Yonne

France - Yonne

France - Seine, above Yonne

France - Vienne, above Creuse
France - Loir

Romania - Olt

Romania - Olt

Czech Republic - Eger

Germany - Elster

Germany - Unstrut

Germany - Saale, below Elster
Germany - Saale

Austria - Mura

Romania - Moldova

Romania - Moldova

Romania - Bistrita

Romania - Olt

Bulgaria - Yantra

France - Allier

France - Allier

France - Allier

France - Loire, above Allier

France - Loire, above Allier

Germany - Mosel, below Saar

France - Loing

France - Seine, section Loing - Marne
France - Creuse
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Flash flood 29/05/2016 12 UTC 30/05/2016 30 Germany - Rhine, section Neckar - Main
Flash flood 29/05/2016 12 UTC 30/05/2016 30 Germany - Rhine, section Il - Neckar
Flash flood 29/05/2016 12 UTC 30/05/2016 36  Germany - Nahe

Flash flood 29/05/2016 12 UTC 30/05/2016 48 France - Aisne

Flash flood 29/05/2016 12 UTC 30/05/2016 36 France - Aisne

Flash flood 29/05/2016 12 UTC 30/05/2016 36 France - Marne

Flash flood 29/05/2016 12 UTC 30/05/2016 36 France - Creuse

Flash flood 29/05/2016 12 UTC 30/05/2016 54 France - Allier

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