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NEWS

Upcoming Events

EFAS Flash Floods Webinar

In May 2016 a webinar was organised entitled An intro-
duction to EFAS and the EFAS web interface, which was
attended by some 60 people. On 16th February 2017,
a follow-up webinar will be held, which will focus on
flash floods and their associated features in EFAS. The
webinar will again be free of charge, using Citrix’s Go-
ToWebinar, and an invitation will be sent for
registration one month prior to the webinar. If you
didn’t attend the previous webinar, you can watch the
video here.

EGU General Assembly 2017

The annual European Geosciences Union (EGU) Gen-
eral Assembly will take place from 23-28 April 2017 in
Vienna, Austria. There will be several sessions related
to hydrological forecasting, such as Operational Fore-
casting and Warning Systems, Ensemble Hydro-
Meteorological Forecasting and Flash floods and Asso-
ciated Hydro-Geomorphic Processes, among others.
You can read more about the proposed sessions in this
HEPEX blog post. The abstract submission deadline for
those interested in presenting is 11 January 2017.

Meetings

20th Working Group on Floods Meeting

Berlin, Germany, 4-6 October 2016

The Working Group on Floods (organised by DG ENV)
holds regular meetings on the implementation of the
Floods Directive, which are usually also combined with
topic-specific workshops. The 20th WG Floods meeting
was held in Berlin in combination with a workshop on
pluvial floods. In this context, Peter Salamon presented
the EFAS heavy precipitation and flash flood indicator
which is used to send out warnings to the relevant EFAS
partners. A case study using this indicator for the re-
cent severe flash floods in Bavaria, Germany illustrated
the strengths and weaknesses of the currently availa-
ble information.

A future development will be to provide EFAS users
with a more short-term, nowcasting and monitoring in-
formation on pluvial flooding implemented by the DG
ECHO funded project ERICHA. This will be achieved by

integrating the OPERA radar composites for precipita-
tion monitoring and nowcasting into EFAS.
Furthermore, a brief update on developments regard-
ing linking EFAS and the Copernicus satellite rapid
mapping to increase the timeliness of the rapid map-
ping products was provided.

Inception Workshop for Implementation of the Flood
Forecasting and Warning System Project in the Sava
River Basin

Zagreb, Croatia, 13-14 October 2016

On October 13-14th, a workshop was organized to dis-
cuss the outcomes of the inception phase of the Sava
Flood Forecast and Warning System (Sava FFWS) pro-
ject. The workshop aimed at providing final comments
from the beneficiaries as well as from WMO, UNDP and
JRC regarding the inception report and future project
activities proposed by the project consortium. The pro-
ject of building a Sava FFWS started officially in June
2016 with support from the World Bank and coordi-
nated by the International Sava River Basin
Commission - ISRBC.

The main challenge of the Sava FFWS is to build a flood
forecasting system that joins already existing systems,
which are very heterogeneous from a technical point
of view, with new systems that should also be built dur-
ing the project. The role of the JRC during this meeting
was to provide advice to the project, based on the ex-
perience of building the European Flood Awareness
System (EFAS), and to ensure that both systems, EFAS
and Sava FFWS, create strong links. There was a com-
mon agreement between all participants that the
project consortium should make an effort to create
synergies between existing national, regional and Eu-
ropean systems. In concrete technical terms, it was
agreed with the project consortium that a first link to
EFAS should be created through the EFAS Sensor Ob-
servation System (SOS), which provides post-
processed EFAS forecasts for a series of stations along
the Sava river using the OGC standard WaterML2. Fur-
ther stations can be added later, once the link is
established and has proven its usefulness for the Sava
FFWS.

Copernicus Cross-Service in situ Data Coordination
Workshop

Copenhagen, Denmark, 9 November 2016

The Copernicus in situ component aims at providing re-
liable and sustainable access to in situ data for the


https://www.efas.eu/efas-videos.html
https://www.efas.eu/efas-videos.html
http://egu2017.eu/home.html
http://egu2017.eu/home.html
https://hepex.irstea.fr/hydrological-forecasting-egu-2017/
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Copernicus services, relying on existing capacities op-
erated at national and European level, and global
observing systems. The Copernicus in situ component
is implemented by the Copernicus services, and, when
overall coordination is required, by the European Envi-
ronment Agency (EEA) or in other words, the EEA is
responsible for the cross-cutting coordination of the
Copernicus in situ component. The main purpose of
the workshop was to discuss the first results of the ac-
tivities and conclude on the way forward. The main
important outcome for the early warning component
(EFAS and EFFIS) of the Copernicus Emergency Man-
agement Service was that EUMETNET is preparing an
overarching license agreement for the Copernicus ser-
vice to use the meteorological and hydrological
observational data from the EUMETNET countries. This
will facilitate the setting up of license agreements with
the EFAS/EFFIS hydrological and meteorological data
providers. A first draft of the overarching license agree-
ment will be available in April 2017.

Kick-off meeting of the H2020 project E2mC - Evolu-
tion of Emergency Copernicus services

Rome, Italy, 29-30 November

E2mC aims at demonstrating the technical and opera-
tional feasibility of the integration of social media
analysis and crowdsourced information within both
the Mapping and Early Warning Components of Coper-
nicus Emergency Management Service (EMS). The
Project will develop a prototype of a new EMS Service
Component (Copernicus Witness), designed to exploit
social media analysis and crowdsourcing capabilities to
generate a new Product of the EMS Portfolio. The pur-
pose of the new Copernicus Witness Service
Component is to improve the timeliness and accuracy
of geospatial information provided to Civil Protection
authorities, on a 24/7 basis, during the overall crisis
management cycle and, particularly, in the hours im-
mediately after the event. This will result in early
confirmation of alerts from running Early Warning Sys-
tems as well as rapid impact assessment from the field.

E2mC will perform demonstrations within realistic and
operational scenarios designed by the Users and by the
current Copernicus EMS Operational Service Providers
that are part of the E2mC Consortium. During the kick
off meeting the project structure, work plan and, most
importantly, the strategic objectives that E2mC intends
to achieve in the next 27 months which shall result in
new operational tools, procedures and products were
presented.

WMO Meetings

RA VI Working Group on Climate and Hydrology
Third Meeting, Oslo, 19 September 2016

At the kind invitation of the Government of Norway,
the third session of the WMO RA VI Working Group on
Climate and hydrology was held in the headquarters of
the Norwegian Water and Energy Directorate (NVE) in
Oslo on 19 September 2016.

Members of the WMO RA VI Working Group on Climate and
Hydrology

The meeting was attended by Ms Cristina Alionte
Eklund (co-chair hydrology), Mr Ernesto Rodriguez
Camino (co-chair climatology) and the leaders of the
Task Teams on Data Operation and Management, Cli-
mate Watch System, Agricultural Meteorology, Water
scarcity and drought and Hydrological Modelling Fore-
casting, and Warning.

The Task Team leaders reported on the results
achieved, the problems encountered and future plans.
For the Task Team on Hydrological Modelling Forecast-
ing, and Warning, Eric Sprokkereef succeeded Cristina
Alionte Eklund as Task Team leader. The Task Team has
made extensive use of teleconferencing to coordinate
the work, which has mainly focused on the organisa-
tion of a workshop on hydrological forecasting and
warning services, back-to-back with the WMO Hydrol-
ogy Forum, and this represented a delivery according
to the Task Team’s ToR. The aim of the workshop on 20
September 2016 was to enhance dialogue at the re-
gional level in the field of hydrological forecasting and
warning services, including communication with end-
users, exchange of best practices in the field, follow-up
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on the latest technological developments and encour-
aging future co-operation.

The Task Team leader highlighted the need to improve
the cooperation with EU initiatives, notably EFAS, par-
ticularly considering that it is now addressing flash
floods, and synergies with WMO Flash Flood Guidance
System should be explored. In this perspective, it was
reported that WMO participated in the annual EFAS
Partners meeting in Seville (Spain) in April 2016.

Continuation of the cooperation with the EFAS com-
munity especially concerning FFl and FFGS was also
mentioned as one of the main targets for the coming
period.

RA VI Working Group on Climate and Hydrology
Workshop on Hydrological Modelling, Forecasting and
Warning, Oslo, 20 September 2016

Back to back with the third WMO Hydrology Forum, a
workshop was organised on hydrological modelling,
forecasting and warning. The workshop was divided
into three sessions, on hydrological forecasting, warn-
ing and communication with end-users; remote
sensing and hydrological modelling, forecasting and
warning; and flash Floods and urban floods. The
presentations are available here.

In the session on hydrological forecasting, warning and
communication with end users the emphasis was on
coupled models, probabilistic forecasts and communi-
cation of uncertainties, communication between
service providers and disaster disk management and
transboundary forecasting. The following presenta-
tions on transboundary (probabilistic) systems were
given: METEOALARM by Michael Staudinger from the
Austrian Met Service, the Aristole project by Richard
Wylde from SMHI and on EFAS by Eric Sprokkereef
from Rijkswaterstaat. The Hydrological Ensemble Pre-
diction Experiment (HEPEX) was presented by Femke
Davids from Deltares.

The participants debated some of the outcomes of the
workshop, notably ways in which NHSs could contrib-
ute and benefit from METEOALARM. It was noted that
METEOALARM is using hazard thresholds (return peri-
ods), which is a step back from risk thresholds, that
should be already available in many countries. Impact-
based alarms are being developed and it would need
some adaptation to be able to handle hydrological
alarms. These issues could be discussed at the planned

back-to-back meeting of EFAS / METEOALARM in
March 2017, keeping in mind also that METEOALRAM
addresses the public and EFAS is restricted to NHSs.
The latter can play an important role in linking the two
initiatives.

Participants recalled that disaster managementis a na-
tional responsibility and stressed that national laws
and regulations should be taken into account, and
therefore it may be necessary to consider the involve-
ment and contribution of Civil Protection. Also, the
debated indicated that evaluation of forecasts may be
a topic for work in future.

RA VI Hydrology Forum

Third Meeting, Oslo, 21-23 September 2016

The third meeting of the WMO RA VI Hydrology Forum
was held on 21-23 September in the headquarters of
the Norwegian Water and Energy Directorate. The Fo-
rum was attended by 53 experts representing 32
countries, 2 regional institutions and the WMO Secre-
tariat.

Mr Ivan Caci¢, President of RA VI, added his word of
welcome to the participants. He praised the role and
contribution of the Hydrology Forum to RA VI activities,
providing a venue for discussion and exchange among
national experts, especially in a moment in which wa-
ter related issues are prominent in the international
agenda, due to the increased attention to extreme and
disasters, and the adoption of the Sustainable Devel-
opment Goals. He recalled several WMO activities that
will require inputs from the hydrological community
(WIS, WIGOS, GFCS) and the benefits of hydrometeor-
ological cooperation in initiatives such as Multi hazard
Early Warning Systems (MHEWS).

e

Participants of the WMO RA VI Hydrology Forum

Mr Harry Lins, President of the Commission for Hydrol-
ogy, on welcoming the participants, stressed the


http://www.wmo.int/pages/prog/hwrp/flood/ffgs/index_en.php
http://www.wmo.int/pages/prog/hwrp/flood/ffgs/index_en.php
http://www.wmo.int/pages/prog/hwrp/RA6/hydroforum2016.php
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willingness of the Commission to link closely with the
Regional activities in hydrology, and that this coopera-
tion is in line with the improvement in the efficiency of
the Organization that the Congress had requested. He
discussed the various avenues for crosscutting cooper-
ation, in which hydrology has to play its role, such as
WIS, WIGOS, DRR. He underlined that RA VI Forum has
set the example for similar initiatives in other Regions,
and recommended closer exchange of experiences
among the Regions. Finally he mentioned the forth-
coming 15th session of the Commission for Hydrology
(7-13 December, Rome, Italy) and invited all those pre-
sent to attend.

As stakeholders, Jon Olav Skgien (JRC) presented the
work being undertaken by the JRC, in support of the
implementation of the Water Framework Directive,
touching harmonization of observations of the current
status, identification of pressures and targets, and de-
sign of management measures to reach the targets. He
also introduced the new development of the European
Flood Awareness System (EFAS), which is now also ad-
dressing flash floods, and the European Drought
Observatory (EDO), and the Copernicus Emergency
Mapping Service.

Eric Sprokkereef, on behalf of the CHR, presented the
work of the Commission, promoting knowledge of the
hydrology of the Rhine basin, solutions to cross-border
hydrological problems, and implementing studies for
the sustainable development of the Basin, whose re-
sults are made available to responsible authorities in
the Rhine riparian states and to the EU. Current activi-
ties address the development of an alarm model,
sediment balance, snow and glacier melting effects,
the role of Lake Constance as a reservoir, and are now
also extending to links with socio economical aspects.

Two issues of particular interest for EFAS were dis-
cussed and also ended up in the priorities. First, the
forum asked for possible synergies between EFAS and
the Flash Flood Guidance System of WMO. JRC,
ECMWF and WMO have begun exchanging information
and setting up meetings to explore this further. Sec-
ond, the forum also asked for a better relation with
METEOALARM, particularly that it should be easier to
publish and geo-reference hydrological alerts through
METEOALARM. This topic will be further discussed dur-
ing the next EFAS annual meeting, which will be
organised back-to-back and with the METEOALARM
annual meeting. This will also allow for a joint session.

Team Publications

Dottori, F., Kalas, M., Salamon, P., Bianchi, A., Alfieri, L.,
and Feyen, L.: Benchmarking an operational procedure
for rapid risk assessment in Europe, Nat. Hazards Earth
Syst. Sci. Discuss., doi:10.5194/nhess-2016-338, in re-
view, 2016.

Lavers, D. A., Pappenberger, F., Richardson, D.S., and
Zsoter, E.: ECMWEF Extreme Forecast Index for water
vapor transport: A forecast tool for atmospheric rivers
and extreme precipitation, Geophys. Res. Lett., 43,
doi:10.1002/2016GL071320, 2016

Zsoter, E., Pappenberger, F., Smith, P., Emerton, R., Du-
tra, E., Wetterhall, F., Richardson, D., Bogner, K. and
Balsamo, G.: Building a Multimodel Flood Prediction
System with the TIGGE Archive, Journal Hydromet., 17,
2923-2940, doi:10.1175/JHM-D-15-0130.1, 2016

New partners

We are very pleased to welcome a new EFAS partner,
the Civil Protection General Directorate from the Cata-
lan Government.

RESULTS

Summary of EFAS Flood and Flash Flood Notifications

The 37 EFAS formal and informal flood notifications
sent in October - November 2016 are summarised in
Table 1 alongside feedback for four forecasted events.
The locations of all notifications are shown in Figure 18
and Figure 20 in the appendix.

138 Flash Flood watches, summarised in Table 2, were
sent to the corresponding EFAS partners. The locations
are shown in Figure 19 and 21. Feedback for two fore-
casted events is also shown in Table 2.

Meteorological Situation

By EFAS Meteorological Data Collection Centre

October 2016

At the beginning of October the core area of a low pres-
sure system was situated over the Atlantic with spatial
expansion to Iceland. In some parts of central and east-
ern Europe a mid-sized low pressure system occurred.
In contrast, in Greece and southwestern European


http://www.nat-hazards-earth-syst-sci-discuss.net/nhess-2016-338/
http://www.nat-hazards-earth-syst-sci-discuss.net/nhess-2016-338/
http://onlinelibrary.wiley.com/doi/10.1002/2016GL071320/full
http://onlinelibrary.wiley.com/doi/10.1002/2016GL071320/full
http://onlinelibrary.wiley.com/doi/10.1002/2016GL071320/full
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-15-0130.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-15-0130.1
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countries high pressure systems dominated, which
slowly stretched to the North, diminishing the local low
pressure zones over northern parts of Scandinavia and
a strong stationary high pressure system built up in this
region.

Towards the middle of the month the low pressure sys-
tem over the Atlantic and the rather weak static low
pressure system over central and eastern Europe were
strengthening. As a result, landslides and flooding oc-
curred in Albania, Greece and Romania during the
period of 10™ to 12t of October. Between the 12% and
13th of October high precipitation was measured in
parts of Ukraine. The strong high pressure system over
Scandinavia slowly diminished and the low pressure
system over the Atlantic moved to Europe, which led
to high precipitation in Spain causing floods in Catalo-
nia on 12 of October and in Andalusia during the 21
and 24t of October (60 mm in 24 hours in Seville).

Towards the end of October, the high pressure over
southern Europe strengthened and the low pressure
system over central Europe diminished. A strong low
over Iceland and north Scandinavia occurred and
started to expand to northeastern Europe.

The high pressure systems over the south-central Eu-
rope caused low precipitation sums (20 — 60 mm,
Figure 10). Due to the low pressure systems over east-
ern Europe higher precipitation sums were measured
(100 — 250 mm, Figure 10). The precipitation anoma-
lies, shown in Figure 11, displayed drier conditions in
the southwest, northwest and north. This was particu-
larly pronounced in Iceland and Scandinavia. Most
regions of eastern-central and east Europe had more
rainfall than usual (see Figure 11).

Furthermore, the average temperature in northern Eu-
rope and in the Alps fell below the zero degree mark,
while in the south the temperature reached ~15 to 20
°C (see Figure 14). Most countries in central Europe ex-
perienced negative temperature anomalies (Figure
15), with average temperatures of ~10°C (Figure 14).
Warmer values were recorded in parts of Scandinavia
and Iceland, and southern regions including Spain (Fig-
ures 14 and 15).

November 2016
At the beginning of November, a low pressure system
over Greenland and a rather weak low pressure system

dominated the northern parts of Europe, while south-
ern Europe was influenced by high pressure, with a
high pressure system in the Atlantic close to Spain and
Portugal. The low pressure system, especially over
Greenland, strengthened and moved over central and
southern Europe while the high pressure system over
the Atlantic moved to the north. The low pressure led
to enhanced precipitation which promoted flooding
and landslides in Albania, Serbia and Montenegro.

Around the 15" of November the low pressure system
over continental Europe weakened while a high pres-
sure system from the north moved from the Atlantic to
central Europe, which led to strong westerly winds. In
the second third of the month a strong low pressure
system over the northern part of Europe moved to cen-
tral Europe. Italy received a large amount of
precipitation in just three hours, causing damage and
flooding in several areas. The United Kingdom faced
storms which led to strong winds, rain, and flooding.
Between November 19* and 20 as much precipita-
tion fell as is usually observed in half of the month.
Over the Atlantic and eastern Europe high pressure
systems were in place. The low pressure persisted for
a few days over Spain and Portugal before dissolving.

Towards the end of November a low pressure system
over Greenland and northern parts of Europe in com-
bination with high pressure over the southern Europe
dominated the atmospheric circulation. Italy and
Greece were both affected by high precipitation sums
and flooding from the 25t to 28™ November.

The accumulated precipitation for November indicates
large precipitation sums in southern France and north-
ern ltaly, as well as Croatia, Albania, Serbia,
Montenegro and Greece (between 200-400 mm, Fig-
ure 12). Precipitation anomalies display drier
conditions in Iceland, Ireland, and parts of Italy while
wetter conditions were observed in Spain, southern
France and eastern Europe (Figure 13). The average
temperatures exceeded 15°C in southern Europe, and
in central Europe ranged from 2 to 10°C (Figure 16).
The east and north of Europe experienced average
temperatures of < 2°C (Figure 16). In addition, the tem-
perature anomalies (shown in Figure 17) show slightly
higher than normal temperatures in southern France,
northern Italy, Switzerland and northern parts of Scan-
dinavia. Negative temperature anomalies were
observed in Ireland, the United Kingdom, Scandinavia
and eastern Europe (Figure 17).
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Case Study: Floods in Italy, November 2016

by Richard Davies, Floodlist.com

Several rivers overflowed in the northwestern region
of Piedmont, Italy, after a period of heavy rain between
21 and 25 November. Flooding was reported in several
locations along the region’s rivers, including the cities
of Alessandria, Asti, Alba and areas around Turin.

Protezione Civile in Piedmont reported that one person
died as a result of the flooding in Perosa Argentina and
that 1,477 people had evacuated their homes across
the region. Some areas recorded over 600 mm of rain
in the space of a few days, raising fears that the region
was facing the worst flooding in over 20 years.

Flooding in Moncalieri, November 2016. Photo courtesy of
ARPA Piemonte.

Agenzia Regionale per la Protezione Ambientale
(ARPA) in Piedmont compared the rainfall to that of the
devastating floods of November 1994, where an area
of some 450,000 hectares was flooded, causing dam-
ages of $5 billion. As many as 70 people lost their lives.
Figure 4 shows a comparison of the rainfall in Novem-
ber 1994 and 2016.

Rainfall

ARPA Piemonte reported that from 22 to 25 Novem-
ber, 613.2 mm of precipitation was recorded in
Niquidetto, 584.8 mm in Vil, 324mm in Pinerolo, 586.6
mm in Barge, 547.8 mm in Ponte di Nava and 574.2 mm
in Calizzano (accumulated precipitation for this period
is shown in Figure 2). The rain was particularly intense
on 24 November. ARPA reported that Ponte di Nava
recorded 202 mm of rain, Vil 183 mm and Barge 177
mm during a 12 hour period.
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Figure 2. Accumulated rainfall over Piedmont, 22-25 Novem-
ber 2016. Courtesy of ARPA Piemonte.

Rivers

The rainfall increased the levels of rivers throughout
the region. By 25 November, a red (highest) level
warning (see Figure 3) was in place for long stretches
of the Po, Tanaro, Pellice, Chisone, Dora Riparia and
Bormida rivers.
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Figure 3. ARPA flood warnings in Piedmont. Courtesy of ARPA
Piemonte.

Levels of the river Po began to increase on 24 Novem-
ber and by 25 November had exceeded danger levels
in several locations including Alessandria, Carignano
and Casale Monferrato. The river reached 6.35m in Tu-
rin on 25 November. The Tanaro between Asti and
Alessandria reached high levels on 25 November. By
the afternoon of 25 November, the Tanaro stood at
7.71m at Asti. In Alessandria the Tanaro stood at
6.67m by 26 November. The Bormida rose to 5.08m in


http://www2.regione.piemonte.it/protezionecivile/images/stories/evento_11_2016/DISPACCIOAnalisiMeteo_02_12_2016_1000_rid.pdf
https://earth.esa.int/web/earth-watching/natural-disasters/floods/content/-/asset_publisher/zaoP2lUloYKv/content/alessandra-and-asti-italy-november-1994
http://www.arpa.piemonte.gov.it/news/breve-resoconto-evento-21-25-novembre
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Figure 4. Piedmont rainfall in November 1994 compared to November 2016. Courtesy of ARPA Piemonte.

Cassine and 8.3m in Alexandria on 25 November. By 28
November the flood situation had eased and river lev-
els dropped, although 340 people remained evacuated
and some communities isolated.

Flood Maps

The Copernicus Emergency Management Service was
activated by Italian Civil Protection on the 24t Coper-
nicus produced dozens of maps of the flooded areas,
including in Alessandria (Figure 5), Asti and Turin.

Figure 5. Copernicus flood map of Alessandria, 24 Nov 2016.

EFAS Notifications

A formal flood notification was issued by EFAS on 18
November, predicting the event to start on 22 Novem-
ber and peak on 25 November, with a 57% probability

of exceeding the 5-year return period, and 25% proba-
bility of exceeding the 20-year return period. Further
informal notifications were issued for four regions on
22 November indicating up to an 81% probability of ex-
ceeding the 20-year return period. These notifications
are listed in Table 1 in the Appendix.

Flooding in Valencia: Under-estimated rainfall and a
sudden jump in the initial conditions

by Calum Baugh, ECMWF

On Sunday 27" November 2016, a storm passed
through Valencia which brought large rainfalls as well
as a water spout which was observed just off the coast
(Figure 6). Rainfall totals exceeding 100mm were re-
ported (110.6 mm at Manises airport, 120.3 mm at
Valencia polytechnic university and 129.8 mm at Blasco
Ibanez) with much of this concentrated within a period
of a few hours from 21:00 — 01:00 local time. Localised
flash flooding occurrences were reported in districts of
Valencia.

This storm was associated with high levels of convec-
tive activity brought on by cool cyclonic patterns at
upper levels with slack flow. The predictability of these
conditions within the NWP models used to drive EFAS
was relatively good, however the precipitation
amounts were under-estimated. Twenty-four hours
before the event the median of the ECMWF ensemble


http://emergency.copernicus.eu/mapping/list-of-components/EMSR192
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forecast was 20 mm of precipitation and the high reso-
lution deterministic model forecasted 23 mm.

Consequently, EFAS discharge and flash flood forecasts
were similarly under-estimated and no notifications
were issued within the vicinity of Valencia. On the Turia
river the EFAS forecast made 24 hours ahead only pre-
dicted river discharge to increase to a return period of
1.5 years (see Figure 7).

Figure 6: Water spout located off the Valencia coast on the
27th November. Photo credit ccaa.elpais.com.

A second, related issue emerged two days later in the
forecast on the 29th November 2016 at 00:00 UTC. This
was the first forecast that was initialised from the wa-
ter balance which included the high observed rainfall
values from the storm event. Fed through the river net-
work this meant the initial discharge of the Turia river
increased from 35 m3/s to 140 m3/s between the fore-
casts of 28th November 2016 12:00 UTC and 29th
November 2016 00:00 UTC (Figure 8) respectively. The
latter value corresponded to a return period of 50
years. As this value originated from the deterministic
water balance simulation, the 20 year return period ex-
ceedance probability was 100% meaning that a 'high’
reporting point was placed on the Turia river in Valen-

This situation is confusing for a forecaster because they
would not have observed any heavy rainfall occur

ring within the previous forecasts, giving the appear-
ance that this warning has spontaneously arisen.

Solutions to the first problem, under-esti-
mated/missed extreme precipitation, could include
consulting different forecast variables. In this example
the high levels of convective activity mean that fore-
casts of CAPE (Convective Available Potential Energy)
were useful. The EFI (Extreme Forecast Index — an indi-
cator of forecast extremity versus model climate) for
CAPE showed a signal in the Valencia region from three
days ahead of the event. Alternatively, work is ongoing
by colleagues at ECMWF to develop a method to cali-
brate precipitation forecasts based on synoptic
conditions to better match extreme values observed at
stations. Initial results from this work have been prom-
ising for test cases and more information will be
released in due course. For dealing with the issue of
warning points arising from a sudden increase in the
initial discharge conditions, it may help to extend the
charts of upstream rainfall (Figure 9) to include the pre-
vious days' values. A similar thing is already done with
the discharge forecast hydrographs whereby the val-
ues from the water balance simulation for the previous
four days are displayed. Whilst this would not solve the
issue of the suddenly appearing warning point, it would
at least help explain to the forecaster the reason for its
appearance.

These recent floods in Valencia have highlighted chal-
lenges regarding how EFAS deals with the under-
estimation of extreme precipitation and how it can add
this information later without adding confusion.
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Figure 7: EFAS discharge hydrograph on 26t November 2016 12:00 UTC for the Turia river in Valencia
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Figure 8: EFAS discharge hydrograph on 29t November 2016 00:00 UTC for the Turia river in Valencia
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Figure 9: EFAS upstream accumulated rainfall on 29t November 2016 00:00 UTC for the Turia river in Valencia
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Appendix - figures
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Figure 10: Accumulated precipitation [mm] for October 2016.
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Figure 11: Precipitation anomaly [%] for October 2016, rela-
tive to a long-term average (1990-2013). Blue (red) denotes
wetter (drier) conditions than normal.
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Figure 12: Accumulated precipitation [mm] for Nov 2016.
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Figure 13. Precipitation anomaly [%] for Nov 2016, relative to
a long-term average (1990-2013). Blue (red) denotes wetter
(drier) conditions than normal.
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Average temperature [°C] for Oct 2016 Average temperature [°C] for Nov 2016
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Figure 14: Mean temperature [°C] for October 2016. Figure 16: Mean temperature [°C] for November 2016.
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Figure 15: Temperature anomaly [°C] for October 2016, rela- Figure 17: Temperature anomaly [°C] for November 2016, rel-
tive to a long-term average (1990-2013). Blue (red) denotes ative to a long-term average (1990-2013). Blue (red) denotes

colder (warmer) temperatures than normal. colder (warmer) temperatures than normal.
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EFAS notifications sent in Oct 2016 EFAS notifications sent in Nov 2016
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Figure 18: EFAS flood notifications sent for October 2016. Figure 20: EFAS flood notifications sent for November 2016.

EFAS flash flood notifications based on ERIC - Oct 2016 EFAS flash flood notifications based on ERIC - Nov 2018
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Figure 19: Flash flood notifications sent for October 2016. Figure 21. Flash flood notifications sent for November 2016.
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Appendix - tables

Table 1: EFAS flood notifications sent in October - November 2016. Feedback is shown below the corresponding notification.

Type Forecast date Issue date tli.;aed* River Country
Formal 08/10/2016 12 UTC 09/10/2016 4  lalomita (Yalomita) Romania
Informal  09/10/2016 00 UTC 09/10/2016 3  Trotus Romania
Informal  09/10/2016 00 UTC 09/10/2016 3 Buzau Romania
Informal  11/10/2016 00 UTC 11/10/2016 0 Buzau Romania
Informal  12/10/2016 12 UTC 13/10/2016 1 Tutova Romania
Informal  14/10/2016 00 UTC 14/10/2016 0 Po, section Fiume Tarro Italy
Formal 18/10/2016 00 UTC 18/10/2016 5 Tietar Spain
Formal 01/11/2016 00 UTC 01/11/2016 6 Moraca Albania & Montenegro
No flooding, high water levels observed at Moraca on expected day

Formal 02/11/2016 00 UTC 02/11/2016 6  Arachthos Greece
Flooding (limited) observed in the wider region on expected day

Informal 01/11/2016 12 UTC 02/11/2016 2  Narew, above Bug Poland
Informal 01/11/2016 12 UTC 02/11/2016 0 Biebrza, above Narew Poland
Formal 03/11/2016 00 UTC 03/11/2016 5  Shkumbin Albania
Formal 03/11/2016 00 UTC 03/11/2016 5 Vjose Albania
Formal 02/11/2016 12 UTC 03/11/2016 6 Thyamis Greece
Damaging floods in wider area (Pamvotida lake) & adjacent catchment (Aoos River) on expected day
Informal  02/11/2016 12 UTC 03/11/2016 6 Akheloos Greece
Formal 04/11/2016 00 UTC 04/11/2016 4  Nestos Greece
Moderate precipitation in wider region, no flooding observed

Informal 05/11/2016 00 UTC 05/11/2016 3  Kupa Croatia
Formal 06/11/2016 00 UTC 06/11/2016 3  Timok Serbia
Informal 06/11/2016 12 UTC 07/11/2016 1 Bodrog Slovakia
Informal 06/11/2016 12 UTC 07/11/2016 2  Vardar (Axios), above Bregalnica Macedonia
Informal 06/11/2016 12 UTC 07/11/2016 2 Drin Albania
Informal  07/11/2016 12 UTC 08/11/2016 1 Morava section Serbia
Formal 12/11/2016 00 UTC 12/11/2016 1 Albania - coastal zone Albania
Informal 15/11/2016 12 UTC 16/11/2016 5 Tietar Spain
Formal 17/11/2016 00 UTC 17/11/2016 7 Cinca Spain
Formal 16/11/2016 12 UTC 17/11/2016 7  France - coastal zone France
Formal 16/11/2016 12 UTC 17/11/2016 5 Ardeche, Ceze France
Formal 16/11/2016 12 UTC 17/11/2016 4  Tietar Spain
Formal 18/11/2016 00 UTC 18/11/2016 4  Po, section Dora Baltea - Tanaro Italy
Formal 18/11/2016 12 UTC 19/11/2016 4 Durance France
Informal 22/11/2016 00 UTC 22/11/2016 2 Tanaro Italy
Informal 21/11/2016 12 UTC 22/11/2016 3  Po, section Dora Baltea - Tanaro Italy
Informal 21/11/2016 12 UTC 22/11/2016 3  Dora Baltea Italy
Informal 21/11/2016 12 UTC 22/11/2016 2  Po, above Dora Baltea Italy
Formal 23/11/2016 00 UTC 23/11/2016 2 Loire, section Allier - Cher France
Informal 27/11/2016 00 UTC 27/11/2016 1  Akheloos Greece

* Lead time [days] to the first forecasted exceedance of the 5-year simulated discharge threshold.
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Table 2: EFAS flash flood notifications sent in October - November 2016. Feedback is shown below the corresponding notification.

Type Forecast date Issue date T'}ij:* Country Region

Flash flood 04/10/2016 00 UTC 04/10/2016 18 Poland Podkarpackie
Flash flood 05/10/2016 00 UTC 05/10/2016 30 Poland Podlaskie
Flash flood 07/10/2016 12 UTC 08/10/2016 18 Romania Galati

Flash flood 07/10/2016 12 UTC 08/10/2016 18 Romania Braila

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania Valcea

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania Arges

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania Vrancea

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania Prahova

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania Neamt

Flash flood 09/10/2016 00 UTC 09/10/2016 84 Romania IIfov

Flash flood 09/10/2016 00 UTC 09/10/2016 78 Romania Buzau

Flash flood 09/10/2016 00 UTC 09/10/2016 78 Romania Bacau

Flash flood 08/10/2016 12 UTC 09/10/2016 30 Belarus Homyel’skaya voblasts’
Flash flood  10/10/2016 00 UTC 10/10/2016 66 Romania Braila

Flash flood 09/10/2016 12 UTC 10/10/2016 78 Romania Galati

Flash flood 09/10/2016 12 UTC 10/10/2016 42 Albania Tirane

Flash flood 09/10/2016 12 UTC 10/10/2016 36 Albania Durres

Flash flood 09/10/2016 12 UTC 10/10/2016 36 Albania Kukes

Flash flood 09/10/2016 12 UTC 10/10/2016 72 Romania lasi

Flash flood  10/10/2016 12 UTC 11/10/2016 60 Romania Covasna

Flash flood  10/10/2016 12 UTC 11/10/2016 48 Romania Calarasi

Flash flood 10/10/2016 12 UTC 11/10/2016 48 Romania Brasov

Flash flood  10/10/2016 12 UTC 11/10/2016 48 Romania Suceava

Flash flood 12/10/2016 00 UTC 12/10/2016 60 France Herault

Flash flood 12/10/2016 00 UTC 12/10/2016 24 Romania Neamt

Flash flood 12/10/2016 00 UTC 12/10/2016 24 Romania Bacau

Flash flood 12/10/2016 00 UTC 12/10/2016 24 Romania Vrancea

Flash flood 11/10/2016 12 UTC 12/10/2016 72 France Aude

Flash flood 11/10/2016 12 UTC 12/10/2016 24 Moldova Cahul

Flash flood 11/10/2016 12 UTC 12/10/2016 30 Romania Vaslui

Flash flood  13/10/2016 00 UTC 13/10/2016 42 France Puy-de-Dome
Flash flood 13/10/2016 00 UTC 13/10/2016 42 France Haute-Loire
Flash flood 13/10/2016 00 UTC 13/10/2016 42 France Saone-et-Loire
Flash flood 13/10/2016 00 UTC 13/10/2016 36 France Herault

Flash flood 13/10/2016 00 UTC 13/10/2016 24 France Aveyron

Flash flood  13/10/2016 00 UTC 13/10/2016 54 Italy Lombardia
Flash flood 12/10/2016 12 UTC 13/10/2016 60 France Rhone

Flash flood 12/10/2016 12 UTC 13/10/2016 60 France Loire

Flash flood  13/10/2016 12 UTC 14/10/2016 36 Italy Piemonte
Flash flood 15/10/2016 00 UTC 15/10/2016 18 UK North East Scotland
Flash flood 14/10/2016 12 UTC 15/10/2016 24 Austria Salzburg

Flash flood 14/10/2016 12 UTC 15/10/2016 30 Austria Karnten

Flash flood 16/10/2016 00 UTC 16/10/2016 24 Romania Neamt

Flash flood 16/10/2016 00 UTC 16/10/2016 24 Romania Bacau

Flash flood  18/10/2016 00 UTC 18/10/2016 84 Slovakia Trenciansky kraj
Flash flood 21/10/2016 00 UTC 21/10/2016 18 Slovakia Trenciansky kraj
Flash flood 20/10/2016 12 UTC 21/10/2016 48 Poland Mazowieckie
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Belarus
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France
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Albania
Kosovo*
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Greece
Albania
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Albania
Kosovo*
Serbia
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Slovakia
Serbia
Albania
Montenegro
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Greece
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Albania
Albania
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Macedonia
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Mazowieckie
Podlaskie
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Kosicky kraj
Presovsky kraj
Minskaya voblasts’
Saone-et-Loire
Podlaskie
Podlaskie
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Zakarpats’ka Oblast’
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Rrafshi | Dukagjinit
Nisava

Pirot

Zajecar
Banskobystricky kraj
Pcinja

Diber

Montenegro
Osrednjeslovenska
Montana

Sterea Ellada

Continental & Mountains

Visegrad

Rasina

Raska

Lezhe

Shkoder

Ditiki Makedonia
Kentriki Makedonia
Thraki

Istochen
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30 Serbia
24 Romania
24 Romania
24 Romania
30 Bulgaria
30 Serbia
30 Serbia
24 Serbia
24 Serbia
24 Serbia
42 Albania
24 Serbia
48 Greece
36 Romania
24 Romania
24 Romania
24 Moldova
48 Croatia
48 Croatia
18 Greece
18 Greece
18 Greece
24 Romania
24 Romania
18 UK

42 Romania
48 Romania
48 Romania
24 Kosovo*
30 Kosovo*
24 Slovenia
24 Austria
30 Croatia
24 Croatia
24 Croatia
66 Austria
60 Slovenia
84 Slovakia
84 Slovakia
42 Slovenia
48 Lithuania
54 France
78 Italy

78 France
78 France
72 Spain

42 Lithuania
42 Lithuania
42 Latvia

36 Spain

Flooding observed in expected location, less severe than predicted
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Caras-Severin
Brasov

Harghita

Prahova

Vidin

Branicevo

Bor

Zlatibor

Moravica

Jablanica

Ipeiros

Jablanica

Anatoliki Makedonia
Neamt

Bacau

Tulcea

Gagauzia
Sisacko-moslavacka zupanija
Karlovacka Zupanija
Sterea Ellada

Ipeiros

Ditiki

Prahova

Buzau

South West Scotland
Neamt

lasi

Bacau

Rrafshi | Kosoves
Rrafshi | Dukagjinit
Podravska
Steiermark
Medimurska zupanija
Zagrebacka zupanija
Bjelovarsko-bilogorska
Karnten
Osrednjeslovenska
Banskobystricky kraj
Trenciansky kraj
Gorenjska
Marijampoles apskritis
Pas-de-Calais
Piemonte

Ardeche

Gard

Cuenca

Panevezio apskritis
Kauno apskritis
Zemgale

Ciudad Real
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Flash flood 20/11/2016 00 UTC 20/11/2016 60 France
Flash flood 20/11/2016 00 UTC 20/11/2016 60 France
Flash flood 20/11/2016 00 UTC 20/11/2016 60 France
Flash flood 20/11/2016 00 UTC 20/11/2016 60 France
Flash flood 19/11/2016 12 UTC 20/11/2016 60 UK
Flash flood 19/11/2016 12 UTC 20/11/2016 60 UK
Flash flood 19/11/2016 12 UTC 20/11/2016 54 Spain
Flash flood 20/11/2016 12 UTC 21/11/2016 48 UK
Flash flood 20/11/2016 12 UTC 21/11/2016 48 UK
Flash flood 20/11/2016 12 UTC 21/11/2016 30 UK
Flash flood 20/11/2016 12 UTC 21/11/2016 30 UK
Flash flood 20/11/2016 12 UTC 21/11/2016 54 France
Flash flood 20/11/2016 12 UTC 21/11/2016 54 France
Flash flood 20/11/2016 12 UTC 21/11/2016 48 Italy
Flash flood 22/11/2016 00 UTC 22/11/2016 48 France
Flash flood 22/11/2016 00 UTC 22/11/2016 48 France
Flash flood 22/11/2016 00 UTC 22/11/2016 42 Spain
Flash flood 21/11/2016 12 UTC 22/11/2016 84 France
Flash flood 23/11/2016 00 UTC 23/11/2016 48 Italy
Flash flood 23/11/2016 00 UTC 23/11/2016 42 France
Flash flood 23/11/2016 00 UTC 23/11/2016 48 France
Flash flood 25/11/2016 00 UTC 25/11/2016 30 Spain
Flash flood 25/11/2016 00 UTC 25/11/2016 42 Spain
High precipitation over adjacent catchments, but no flood events recorded
Flash flood 24/11/2016 12 UTC 25/11/2016 66 Spain
Flash flood 24/11/2016 12 UTC 25/11/2016 42 Spain
Flash flood 24/11/2016 12 UTC 25/11/2016 30 Portugal
Flash flood 25/11/2016 12 UTC 26/11/2016 30 Spain
Flash flood 27/11/2016 00 UTC 27/11/2016 36 Greece

Cote-d’Or

Haute-Loire
Saone-et-Loire
Alpes-de-Haute-Provence
East Midlands

Yorkshire and the Humber
Guadalajara

Wales

South West England
North West England
Eastern Scotland
Haute-Loire
Saone-et-Loire

Piemonte
Alpes-Maritimes

Aude

Huesca

Aude

Piemonte

Corse-du-Sud
Alpes-de-Haute-Provence
Caceres

Toledo

Malaga

Sevilla

Beira Interior Sul
Avila

Ditiki Ellada

*Lead time [hours] until the forecasted peak of the event.
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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

www.efas.eu
www.ecmwf.int
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http://www.rijkswaterstaat.nl/
http://www.shmu.sk/
http://www.shmu.sk/
https://www.efas.eu/
https://www.efas.eu/
http://www.ecmwf.int/
http://www.ecmwf.int/

