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Dear Colleagues,

It’s a great pleasure for us as new chairs of the WGCEF to introduce the 22nd edition of our newsletter

"The European Forecaster". First of all the WGCEF kindly thanks Meteo France for their big support and

great work in publishing this edition.

Before we are speaking about scientific and forecasting aspects we have of course to focus on the

humanitarian disaster of the refugee crisis that concerns Europe and also other parts of the world.

Unfortunately we see that populist and nationalist tendencies propagate very fast within society and even

within the political establishment. If we are looking back in the history this kind of behaviour has never

solved any problems, moreover it leads to egoism and conflicts. The big problems can only be solved if we

work together, therefore cooperation, honesty, tolerance and farsightedness are very important.

Now it’s time to draw the attention on our working group. The WGCEF has not only the word ‘cooperation’

in its name, we are all practising collaboration successfully. This is our prosperity, which can also be seen in

the increasing number of members joining our group. We want to express our warm welcome to our newest

members Israel and Iceland.

Another example of good collaboration can be seen within the Task Team of Naming Storms in Europe that

was set up by WGCEF with strong support by EUMETNET in 2013 due to increased use of storm names by

media in cases of severe weather. This Task Team is working on harmonizing the storm names in Europe.

More detailed information about this EUMETNET Task Team and more other interesting articles about

science and application in operational forecasting you will find out in our newsletter.

Many thanks to those colleagues, who submitted an article!

We hope you enjoy our newsletter.

Best regards,
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Minutes of the 22nd Annual Meeting

of the Working Group on Co-operation Between

European Forecasters (WGCEF)
By Christian Csekits, ZAMG (chair) and Jos Diepeveen KNMI (vice-chair)

Thursday 29th – Friday 30th September 2016 - Reading, United Kingdom

MIDTBO Knut Helge Met Norway

OLMEDA Dolores AEMET/Spain

PALJAK Taimi Estonian Meteorological
and Hydrometeorological Service

PATERSON Laura UK Met Office

RALIENE Vida Hydrometeorological Service
of Lithuania

RAZY Alissa Meteorological Service of Israel

ROULET Bernard Meteo-France

SKELBAEK Michael DMI/Denmark

VANHAMEL Thomas RMI/Belgium

Participants via videoconference:

Mr. Attilio DI DIODATO (Italy),

Mr. Panos GIANNOPOULOS (Greece),

Mrs. Chryssoula PETROU(Greece)

Mrs. Adamantia VLASSI (Greece)

BLAAUBOER Dick Eumetnet

CSEKITS ChristianZAMG/Austria

CUSACK Evelyn Met. Eireann

DIEPEVEEN Jos KNMI/The Netherlands

DOUBLET Karen-Helen Met Norway

HAUSEN Robert DWD/Germany

HEWSON Tim ECMWF

JOHANSSON Mats Swedish Meteorological
and Hydrological Institute

KALIN Lovro Meteorological and
Hydrometeorological Service of Croatia

LAINE Mikko FMI/Finland

LANG Will UK Met Office

LEITAO Paula IPMA/Portugal

LETESTU Andre-Charles MeteoSwiss

MANCZAK Piotr Hydrometeorological
Service of Poland

List of Participants (in alphabetical order):
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Thursday afternoon, 29th of September

Session I ‘Introduction’:

Dr Florence Rabier (Director General ECMWF) gave a
welcome address. ECMWF was very happy and
pleased to host the group. Florence emphasised that
these meetings are very important for ECMWF. They
are very pleased that a contact person from ECMWF
(Tim Hewson) participates in the group. She
addressed the important point that WGCEF is a splen-
did platform for ECMWF for gaining experiences from
the operational field of weather forecasting.
-The agenda was agreed and actions were reviewed
from the last meeting.

Will and Evelyn gave an opening speech. Will high-
lighted that the climate of cooperation between
European countries has come under pressure due to
different crises. But as we all know, scientific
progress has always flourished through collabora-
tion. This working group is a symbol and a proof that
collaboration is possible and leads to progress in our
working field.
Christian and Jos then gave their opening address.
Christian mentioned the two most important
changes of the last period. WGCEF has become a part
of EUMETNET and also ECMWF has joined the group
and it’s represented by Tim. Christian stressed the
importance of collaboration. Jos and Christian are
eager to continue the fruitful work of Will and Evelyn
in the last years that they were chair and vice-chair.
Christian and Jos will take over the role of chair and
vice-chair for the next 4 years. Our great thanks go to
Will and Evelyn who receive some presents from
Austria and The Netherlands.
• Welcome of the newWGCEF members (Christian)

A warm welcome was given to the new members:
Robert Hausen (DWD), Paula Leitao (IPMA), Laura
Paterson (UK Met office) and Alissa Razy (Met Service
of Israel).

Session II ‘Updates since the last meeting’:
* Round table: participants introduce themselves and

giving update on newdevelopmentswithin theirNMSs.

Norwegian Meteorological institute,
Karen H Doublet

• Since the beginning of 2016, the MET staff reduced
by 10-12%, mostly in the Forecasting division. MET
has also been reorganized in one Forecasting divi-
sion (observations and climate are no longer a part of
this division), and one division for development of
the forecasting models and services.

• Cooperation on the high resolution model (2,5 km),
MetCoOp (Arome) between MET and SMHI, will soon
expand to include FMI (Nordic Cooperation).
Cooperation onmodel development and HPC.
• MEPS, MetCoOp (Arome) (operational from 1st
November), is running preoperational at the moment.
Ten members, 48 hours forecast. Arome-arctic, oper-
ational model, 2,5km situated over Svalbard and
northpole. Biggest challenge is sea-ice and SST.
• 150 year office anniversary.

MeteoSwiss, Andre Charles Letestu

• Weissfluhjoch radar was the last to be built for the
project RAD4ALPS. Pictures are now available.
Switzerland has now 5 radars.
• The COSMO 1 (1.1 km) and COSMO E (ensemble,
2.2 km) are now fully operational. COSMO 2 is
decommissioned. COSMO 7 (6.6 km) will remain
temporally.
• An AUTOMETAR will replace the observer at
Geneva-Airport from early October (between 0h and
6h). TRENDS will be issued by the forecaster from the
forecasting room. The forecaster will also issue light-
ning and snow warnings for the airport during the
night.
• Auto “flash orage” has been implemented. NinJo
gives a warning proposition in case of heavy thunder-
storms. If no action is taken, the warning is sent auto-
matically.
• Some assistants have resumed their diplomas in
order to become AMF entry level ad-personam, the
others maintain their status as AMO. The AMF ad
personam will elaborate TAFs amongst other aero-
nautical tasks.The tasks of AMO will be observation
and elaborate forecasts for the general public.
• One forecaster shift will be designated for research
at Geneva.
• MeteoSwiss will not issue road forecasts any more.

ZAMG, Christian Csekits

• Stable number of forecasters (Meteorologists)
• Meteorologists take over weather production for
newspapers from meteorological assistants (1
person less: moving to IT)
• Since summer 2016: common night shift of
observers and data validation (operational in 2017;
further reduction (4 persons) in technical staff:
retirement and new jobs within ZAMG)
• Visual Weather running on two independent
servers. System stability and safeguarding against
failure
• New operational forecasting room (6 instead of 4
working places) and crisis management room are



The European Forecaster8

expected: Now in the approval phase, projected
start of construction works March 2017
• Extension of meteorological support for poorer
countries (e.g. Moldova, Ghana, Seychelles, Sri
Lanka, Myanmar, etc.) in cooperation with UN and
World Bank
• Expansion of meteorological assistance for organ-
isers of big open-air events
• Since autumn 2015 science park in the garden
• 130 years anniversary SONNBLICK observatory
(3106m)

DMI, Michael Skelbaek

It has been quite a rollercoaster ride DMI has been
out since the last update! Last year DMI lost three of
their largest customers in the maritime area and
together with others circumstances in January a
major round of savings, including a staff reduction,
was made, and for the first time forecasters were
fired. Unfortunately the situation has gone from bad
to worse, with the commercial side of DMI not
achieving its targets. So DMI is waiting with anxiety
for another round of savings in November.

• The supercomputer is now on Island and in spite
of the distance it has so far worked perfectly! The
cooperation with SMHI and met.no on a common
supercomputer 2022 is also progressing as planned.
• Our cooperation in aviation with SMHI is very
successful. We are using the same production
program for low level forecasting which gives a great
benefit for the pilots. The cooperation includes that
DMI makes TAF’s for Southern Sweden and that both
institutions can overtake each other's production in
case of emergency
• The NAMCON- portal (Northern-Europe Aviation
Meteorology Consortium) NorthAvimet has also been
released with great success. The collaboration between
Denmark, Estonia, Finland, Iceland, Latvia, Norway and
SwedenSMHI has some exciting prospects
• In 2017 it is planned that the current radar will be

replaced by a Doppler radar.

Hydrometeorological Service of Lithuania,
Vida Raleine

Marine Forecasting Division was reorganized last
year and its staff reduced up to 60 %. Weather fore-
casts and warnings for Klaipeda's seaport in night-
time are made by meteorologists of the Weather
Forecasting Division in Vilnius (~300 km distance
from the sea).
• In the Aviation Meteorology Centre, the Messir Vision
workstation has been upgraded, while the Weather

Forecasting Division's specialists have got skills in
usage of IBLVisualWeather andMetMorf tools.
• Staff turnover and change of generations. Several
weather forecasters in the Weather Forecasting
Division as well as in the Aviation Meteorology
Centre still are students. So, it's necessary to tune
their shifts to lectures' schedule. Four female fore-
casters are on maternity leave.
• Assistance from EUMETSAT. Two weather forecasters
have been granted the EUMETSAT Training Placement.
Results of their efforts were presented at the EUMET-
SAT Conference in Darmstadt this September.
• Though the Lithuanian Hydrometeorological
Service's website www.meteo.lt was redesigned last
year, it is still less popular than the old version. So,
the old version old.meteo.lt is still available to
customers. There is a problem regarding weather
forecasts – they are different in both website
versions because of different ways and different
times of data input: in the old version, forecasts are
updated manually once a day, in the new one – four
times per day, after each run of the model.
• The adjustment of the website to mobile phones is
under development.
• LHMS has joined MeteoAlarm in 2015, warnings
on the MeteoAlarm website have become available
since this March.

AEMET, Spain Dolores Olmeda

• The non-hydrostatic model HARMONIE is still fully
operational running on the new super computer
(BULL). There are also plans to run a 2.5 km resolution
multimodel high resolution Ensemble Prediction
System (GLAMEPS) based on HARMONIE instead of
HIRLAM.
• The South West Functional Airspace Block (SW FAB)
Portugal/Spain has been created and now is in a pre-
operational phases consisting of coordination of
SIGMETmessage between both countries.
• Since last week a new software (IBL) for message
switching system (Moving Weather) and a briefing
software (Aero Weather) for aeronautical affairs is
available in AEMET.
• Last summer the first phase of the METAR AUTO
project started in selected aerodromes outside
normal operating hours. Later on, METAR AUTO will
be implemented in other airports when needed. All
these procedures are being put into operation
according to the air navigation service provider
(ENAIRE) and the airports authority (AENA).
• AEMET provided meteorological support to the
"Tall Ships Races 2016", which began on July 7 in
Antwerp and ended in A Coruña on August 14.
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Meteorological Service of Israel,

Alissa Razy

International Collaboration
• IMS joined Working Group for the Cooperation
between European Forecasters.
• IMS joined two EUMETNET programs – EUMETCAL &
EMMA (METEOALARM). The integration into METEO-
ALARM will probably be apparent in the METEOALARM
web site sometime in the beginning of 2017.
• After two years of participation in the scientific
research of the European Consortium for Small-scale
Modeling (COSMO), IMS is in the process of joining
the consortium as a full member. The COSMO
General Meeting in September 2017 is planned to
take place in Jerusalem.

New Technologies & Forecasting Tools
• The IMS IT-department developed a forecaster
interface to visualize lightning detection measure-
ments of the Israeli detection network (consisting 11
detection sites across the country). The system has a
built-in alarm to notice the forecaster of a region of
frequent lightning, suspected as severe TS.
• The Israeli local COSMO model was updated – a
2.8 km run based on the ECMWF 9 km deterministic
runs. 4 times a day runs, including data assimilation
of radar, AMDAR, surface observations and
radiosondes. The quantitative precipitation estimate
was significantly improved.
• The process of renovating the meteorological infra-
structure at the Israeli airports is in its final stage –
all airports are now equipped with full Automated
Weather Observing Systems (AWOS) including
ceilometers and visibility meters (forward scattering)
which report in real time every few minutes to the
forecasting center. The LLBG airport has full CAT II
systems (including 8 RVR sensors). A new interna-
tional airport is built in the desert, the vicinity of
Eilat, with complete AWOS.
• IMS is in the process of installing an AWOS on a
Voluntary Observing Ship (VOS). Out of the ~10 VOS
reporting to the IMS, one will be installed with an
AWOS and will report every 1 hour through satellite
communication in theMediterranean and the Atlantic.

Education & Training
• IMS with the Bar Ilan University is producing a series
of academic courses in Meteorology intended to
enable non-science graduates to gain the necessary
scientific background in Meteorology needed to
comply with WMO Meteorologist requirements –
Atmospheric Radiation, Remote Sensing, Thermo-
dynamics, Cloud Physics & DynamicalMeteorology

• IMS will be celebrating its 80th Anniversary in
2017 !!

IMGW Poland, Piotr Mańczak

• There haven't been any big changes in organiza-
tion of work in weather forecast offices, no signifi-
cant developments have been implemented either.
• IMGW has participated in the organization of the
World Youth Days in July. We prepared special fore-
casts and warnings, which were available for
pilgrims via special website and on apps. During this
event IMGW cooperated with military meteorologists
(e.g. everyday on-line meetings), because the army
is responsible for VIP’s protection (the Pope, in this
case). We took this opportunity to extend meteoro-
logical data exchange with the army.
• IMGW has been exchanging meteorological data
with General Directorate of The State Forests since
last year too.
• In March, we organized Baltic+ course in Warsaw,
which was a part of the training programme of National
Meteorological Services from Estonia, Latvia, Lithuania
and Poland, under the sponsorship of EUMETSAT.
This course has consisted, for the first time, of 2 parts:
3 weeks on-line and 3 days stationary.

FMI (Finland), Mikko Laine

• Petteri Taalas was elected as a Secretary-General
of WMO for a four year term 2016-2020. Juhani
Damski new Director General of FMI. Anssi Vähämäki
is the new head of Weather and Safety Centre.
• Aviation weather service in Tampere has been
closed and moved to Helsinki. Now in Helsinki there
is one 24/7-office for civil-aviation service, and
other office doing two shifts for military weather
service. All aeronautical meteorologists from
Helsinki and Tampere have been trained to work on
both desks.
• Sounding station in Tikkakoski, middle of Finland,
will be closed end of year 2016. Next year we only
have two operational sounding stations, one in
southern Finland, other one in northern Finland.
• MOS (Model Output Statistics) operated tempera-
ture in operational use from summer 2016.
• Joint Nordic operational numerical weather predic-
tion. (Finland, Norway, Sweden, Denmark) Plans for
a joint Harmonie model in 2016 and a joint super-
computer 2018.

RMI Belgium, Thomas Vanhamel

• For D+3 to D+5: forecasters can give early-warn-
ings for excessive rain and thunder.
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• Updated procedure in collaboration with the
(Flemish) government for heat warnings. Wallonia: in
cooperation with the public service of Wallonia.
• Development of thresholds for issuing heat-warnings
forWallonia using the wet bulb globe temperature.
• Two forecasters successfully assisted a racecar
and airplane using solar energy in a race…
• Expertise weather forecast flux. Yield hourly DMO
for 11 Belgian regions which can interactively be
adapted by the forecasters on duty and interpolated
in time/space.
• New forecasting “paradigm”: automated hourly
forecasts where people can customize their warn-
ings and forecasts (i.e. risk of frost at a certain loca-
tion etc).
• Implementation of a drought index using precipita-
tion data (SPI) and modelled soil moisture (from the
hydrological model at the RMI).

DWD, Robert Hausen

• Further progress in including more efficient auto-
matic-generated warning suggestions in actual state
of warnings (especially for parameters wind and
thunderstorms).
• Customer-dependent delivery of warnings (several
products with only basic or more detailed information).
• Successful development of our DWD Warnwetter
App, actually more than 2 million users.
• Advancement/upgrading to a natural multi-hazard
App (including storm floods, avalanche warnings,
flood forecasting, etc. from other authorities) is
planned.

Estonian Weather Service, Taimi Paljak

• Development of HARMONIE model.
• Implementation and development FMI Road
Weather Forecasting Model
• ISO certificate for the whole forecasting department

Meteo France, Bernard Roulet

Warning procedures
• Changes in vigilance procedure: tooltip on website
displays parameters and timing for yellow vigilance.
• Experience feedback after the catastrophic event
of October 3rd 2015 in Cannes (20 casualties)
• New threshold for urban areas for red vigilance
Warnings are broadcast on mobile phone
• Radar images are available on internet
• Outlook: Meteo France and other partners (Civil
Security, etc...) are working to take into account
vulnerability and to adapt vigilance procedure to
smaller areas

Models
• High resolution coastal wave model is operational
(200m resolution)
• High resolution model AROME (2.5 km) is available
for overseas French territories
• AROME-PI nowcasting high resolutionmodel (1.3 km)
is operational
• AROME-PE high resolution ensemble model (2.5 km)
pre operational
global model ARPEGE: test for new schemes of
convection parameterization and surface conditions

Organization
• Continuous reduction of staff
• Launch of a project of a new fully automated
production database. Major change for forecasters
that now fill database: in the next 3 years, they will
be reassigned to services for customers.

UK Met Office, Will Lang

• In 2015 the Met Office published an independent
review of its value to the British economy, estimated
at £30 billion (~36 billion euros) over the next 10
years. We have also promised the Government that
we will cut costs substantially while improving quali-
ty of services over the next 4 years. So to deliver
both this value and savings, a new change initiative,
the 'Transformation and Efficiency' programme is
now underway. A key component of the problem will
be a radical redesign of our forecasting processes
which enables high-value forecaster advice to be
fully integrated with the data streams used in our
products and services.
• In addition, the latest upgrade to our NWP suite
will see the domain of both the 1.5km UKV model
and 2km MOGREPS-UK ensemble increased
substantially, and the temporal range of these high
resolution models increased from 36hrs to 120hrs.

KNMI, Jos Diepeveen

• From the beginning of 2016 we started to make
forecasts for Dutch Caribbean parts: Saba, St
Eustatius (Statia) Bonaire. (Before it was outsourced
to Meteo Curacao).
• With the coming of a new super computer next two
years we will be able to calculate ensembles for
Harmonie.
• Installation of 2 new radars, dual pol. Operational
coming year.
• Weather room will develop into warning and
advice centre, with different kind of hazard types
being monitored.
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• Impact based warning are further developed, in
cooperation with UKMO.
• Struggling with the perspective of citizens, are we
fully aware of their needs, discussion about setting
up a citizen panel.
• We are investigating a new meteorological work-
station; colleagues have visited FMI, next year oper-
ational. Aim is to integrate all the data and combine
it with a production tool.
• Changes of the role of a forecaster, all are working in
projects, research or doing customer relationships.
• Number of staff is fairly stable and no big reduc-
tion is to be expected.

MET EIREANN, Evelyn Cusack

• New Director appointed, Dr Eoin Moran.
• As the long economic recession begins to
recede 10 new meteorologists have been appointed,
some to fill vacancies but some newly created posts
for PhDs in meteorology.
• A new Flood Forecasting Centre has been agreed
on by the Government to be located in the forecast
office. 11 new staff are to be employed, some being
a new cross-breed between a hydrologist and a
meteorologist ie a hydrometeorologist.
• Climate stations continue to be automated.

SHMI, Mats Johansson

• Started to upgrade our radar stations. We finished
the third one earlier this month. Nine left and all of
them will be finished late in 2018.
• Work started to upgrade our observation stations
so that we should be able to get observations more
often than once in an hour.
• For a couple of years we have been running the
high resolution model Harmonie (Arome) together
with Norway. We are now also running a high resolu-
tion ensemble.
• Started a study about impact-based warnings.
• Done a lot of upgrades of products on www.smhi.se.
Unfortunately we have very few products in other
languages than Swedish. Introduced an ensemble fore-
cast with up to three different solutions of the forecast.
• Investigating the possibility to work together with
FMI with the Ice-chart for the Baltic Sea.

IPMA/Portugal Paula Leitao

• Problems with funding due to the financial crisis.
Therefore collaboration with other geophysical fields.
• Providing the weather via an App.
• New 3d radar, whole country is covered now.
• Weather stations maintainance is now done by
IPMA itself.

• Pre-operational AROME 4 runs a day.

DHMZ (Croatia), Lovro Kalin

• Forecasting Department - cca 10 people (+ 2
apprentices on minimum wage)
• Maritime Branches in Split and Rijeka (7+3 fore-
casters)
• 2 duty forecasters + 1 on HRT (Croatian Radio-
Television)
• general forecasts (public, Government, media etc.)
• special forecasts (road maintenance, forest fires,
energy company etc.)
• warnings (general warnings for Civil protection
service, MeteoAlarm, heat waves...)
• Difficulties with employment of new people
(Government restriction) several people on appren-
tice program (minimum wage), one employed, other
waiting in Rijeka local authorities financially •
supported necessary employment
• participation on international weekly video-confer-
ence on forest fire coordination
• flash floods warnings (within MeteoAlarm) - coop-
eration with Hydrology Division
• synoptic climatology - Determination of weather
types
• 24-hour shift introduced in the Maritime Branch
(Split)
• New workstation (Visual Weather) It’s in the
configuration process (a lot of work to be done) First
phase (2017) - visualisation of prognostic products
Second phase - production and dissemination of
end-forecasts
• In 2017 the following is to be expected:
Introduction of Workstation to operational practice.
Introduction of new forecasts (e.g. cold spells - this
winter?) Implementation of CAP protocol.
• A new big procject (METMONIC) is proposed for the
EU funding (cca 30 mil Eur), in order to modernize
and build a comprehensive observation network
(new radars, vertical profilers, automatic stations,
buoys etc.)

ECMWF, Tim Hewson

• ECMWF continues to expand, Copernicus staff now
at Reading University, due to lack of space, not ideal.
• Tender out for new supercomputer site, tentative
bids from Iceland, Finland, Luxembourg, Italy,
+ Exeter and Slough in UK. Decision expected Feb
2017.
• Possible relocation of staff to be considered after
that, still very uncertain
• Uncertainty regarding the impact of BREXIT on EC.
Watch this space. Core is not EU funded, but special
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project work is, and in particular Copernicus.
“Business as usual” on these fronts for now at least.
• My team at ECMWF has recently expanded; should
permit more work on model products (staff are EU
funded, as part of the IMPREX and ANYWHERE
projects)
• More work now at ECMWF on post-processing and
statistical downscaling (e.g. to predict point rainfall).
Outcomes are still to be decided, though a flash
flood layer in GLOFAS is a definite target.

WGCEF Newsletter

* Discussion of the 21th WGCEF Newsletter (Bernard)
* WGCEF website and social media report (Andre-
Charles)

EUMETNET update (Dick Blaauboer)

On the future of EUMETNET: the current phase of the
programmes will end 31/12/2018, which means an
extension of one year. The EIG agreement between
all Members (31 NMHSs) signed in 2009 will expire
in October 2019. A new EIG agreement, ready by end
of 2018, will be synchronized with the new
Programme Phase, starting January 2019.
A European NMHS Strategy Paper 2015 – 2025 has
been adopted by the Assembly in spring 2016. A
EUMETNET Strategy Implementation Group (ESIG), a
group of directors led by Peter Binder from
MeteoSwiss, elaborated the strategy in new ideas
for cooperation. The report was also adopted in
spring this year. During summer 2016 Task Teams
were established to explore these new areas for
cooperation. They will report to STAC and PFAC early
October 2016.
The projects: all projects in the forecasting domain,
EMMA, EMMA-H, Eumetcal, C-SRNWP, SRNWP EPS II,
ASIST are well underway, details can be found on the
website:
http://www.euroforecaster.org/presentations_2016
/eumetnet.pdf
Main themes of the yearly Heads of Forecasting
meeting in Warsaw in May 2016 included “Impact
based warnings and forecasting” and “Changing role
of the forecaster”.
Related non-EUMETNET projects:
- Aristotle, kick-off in Rome, February 2016:

http://aristotle.ingv.it/ . Seven individual NMHSs
and EUMETNET are joining, a project financed by and
in support of the ERCC in Brussels.
- High Impact Weather project, part of WMO WWRP,

kick-off in Exeter, April 2016, multi-disciplinary
approach of HIWeather, important research support-
ing impact based forecasting/warning.

Update on EUMETNET Storm-Naming
Task Team and presenting the new head
of the Task Team (Christian)

First Christian gave a short overview of the ambition
and mission of this task team. Then he presented –
as key aspect of his talk- the next steps for the future
to get ready with this project for the next phase of
EMMA, which should start in 2019. First we seek for
two NMSs that want to do the storm naming for
intense lows affecting the Mediterranean region.
Moreover rules for coordinating the different region-
al storm naming systems have to be developed to
ensure that a low causing severe weather has only
one and the same name in whole Europe.
Furthermore cooperation with the WMO in analogy
with tropical storm naming has to be organized.
Collaboration with University of Berlin is also neces-
sary to avoid that different names for the same
storm are used. And finally the project proposals for
EMMA have to be prepared.
- Integrate the storm naming issue into the new

fase of EMMA.
- Depressions/Storms should have the same name

over whole Europe.
- Evelyn is unanimously chosen as the new storm

task leader.
- A compromise have been found with the

University of Berlin.

Session III ‘Presentations

*Bernard Roulet: ‘AROME PI -
new Meteo France Nowcasting Model’

AROME-PI is a the new nowcasting operational model
of Meteo France. It has a lot of similarities with
AROME (same resolution, same coupling model,
etc...) but also differences: the data assimilation is
very short [-15mn, +15mn] so a great weight is given
to observations (especially surface and radar obser-
vations). AROME-PI is a non cycle model with 24 runs
times a day. First guess is given by an AROME fore-
cast. Each run of AROME-PI has a 6 hour forecast with
15mn frequency outputs. Results can be displayed
on forecaster workstation but also with tables that
help identify useful parameters (for example deep
convection parameters, winter diagnoses, etc...).
Objective scores show that AROME-PI has better
results than AROME especially in the first 2 hours.

* Lovro Kalin:
‘Case study and warning verification’

Experiences with new ECMWF precipitation type
products are presented, based on a single (and so
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far the only) case in January 2015. Freezing rain was
announced even in the medium range (D+120
hours), and was consistent as the date approached,
so red warning was issued in timely manner. As fore-
casted, event lasted whole afternoon and evening,
covering significant part of continental Croatia.
However, no major damage or casualties were
reported, probably due to low precipitation amount.
A simple verification of warnings issued by the
Forecasting Department are presented, mostly in a
form of 4x4 contingency table (green, yellow,
orange, red). For heavy precipitation, a significant
number of misses is noticed, partly due to the very
rainy season (2014), with several unpredicted strong
convection developments. For the strong wind
events, signal is significatnly better due to a large
number of strong bora episodes, that are very
frequent on the Adriatic coast. For heat waves,
results are better for extremely hot 2015 season,
compared to less hot 2016 season. In 2016 a signifi-
cant number of misses is noticed due to low
predictability of (high) morning temperatures on the
Adriatic coast, and partly due to high sensitivity of
the algorithm (narrow thresholds).

* Alissa Razy:
‘Operational forecasting in Israel’

The Israel Meteorological Service (IMS) is the newest
member of the WGCEF. Although some may be
surprised by the inclusion of Israel in a European-
based group, the state is already affiliated with
Europe in many fields, including meteorology e.g.
WMO Region VI-Europe; ICAO Region L-Southern
Europe, Israel and Turkey. Originally founded in 1937
under the British Mandate Government with Rudolf
Feige as director, it became the IMS in 1948 with the
creation of the state of Israel, under the Ministry of
Transport. Over the years the IMS has joined various
international organizations, including the ECMWF,
INCA, and COSMO. The research department of the
IMS is involved in various projects associated with
these organizations, and the climatology department
issues reports, reviews, and the climatological atlas.
The operational meteorology department is responsi-
ble for issuing forecasts for the public, aviation, sea
forecasts, fire weather, and pollution forecasting.
Some challenges faced by forecasters in Israel: sharp
changes in climate and topography over small areas,
leading to highly disparate weather over small
distances and compromising representation in global
models; also, lack of upstream observational data
due to Israel’s location west of both a large body of
water (the Mediterranean Sea) and data-sparse north

Africa (few sounding stations coupled with a lack of
recorded or transmitted surface data by unstable
countries). Examples of significant weather events
include flash floods in cities and in the desert, dense
fog, frost, snow, supercells and microbursts, and
dust/haze events. Of note is the heavy dust event of
September 2015, where a significant dust cloud was
kicked up in Syria and advected south-southwest-
ward into Israel, leading to 4-5 days of low visibility
and poor air quality. This event was exceptional in
many respects: the time of year, the expansiveness
(state-wide), the amount of time it persisted, and the
source of the dust were all rare if not unprecedented
aspects of dust events in Israel.

* André-Charles Letestu:
‘New visualisation of the severe

thunderstorm checklist’

For many years, forecasters at MeteoSwiss have
computed a severe thunderstorm checklist in order
to help his or her decision to issue warnings. The
checklist has been developed to overcome the
models weakness to represent convection. During
the summer season, a checklist index is calculated
daily, for both dynamic and airmass thunderstorms,
which gives to the forecasters a unified method to
approach severe convection. The main ingredients of
the check list are instability (CAPE, LI,T500-T850),
moisture(Td, thetaE, Pw), Wind shear(0-6km, 0-3km)
and also subjective ingredients depending on the
synoptic situation. The checklist index is calculated
using an excel table in which the forecasters enter
for each parameter one of three classes. Since May
2016, NinJo's latest version allows to represent
directly the severe thunderstorm index on the map.

* Tim Hewson: ‘Model formulation
and forecast products at ECMWF –
recent advances and future plans’

Model resolution upgraded on Mar 8th this year to
9/18/36km, new cubic grid

Step in resolution was at day 10, now at day 15, so
now only affects the monthly forecast. Some new
physics introduced at same time, gives e.g. better
temps near coasts. Scores continue to improve with
each new cycle. ECMWF still in the lead!
Next upgrade planned for late Nov, sea ice model for
first time + much higher ocean resolution.
Some nice new features added to ecCharts during
year (e.g. simulated imagery, thickness, probabilistic
products combining HRES and ENS, with user-define
weights) – feedback welcome!
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Forecast issues page / severe event catalogue
continue to be updated, hopefully being used!

* Paula Leitao: ‘Weather Forecasting –
how we do it in Portugal’

The weather watch and forecasting area of Portugal
includes mainland Portugal, the islands of the
Azores and Madeira and the Atlantic as far as 40W.
There are three forecasting teams (one for aviation,
the others for general purposes and maritime fore-
casting) working in two IPMA centres, at Lisbon and
at Ponta Delgada, Azores.
ECMWF model, ALADIN model and IPMA post-
processing system are important forecasting tools.
The forecasts communication to the general public is
based on the web page, the mobile phone App and
the collaboration with national broadcasting system,
television and newspapers.
The Meteorological Warning System (according to
EMMA program) is based on fixed thresholds
depending on local climatology for 18 regions in
mainland, 4 regions in Madeira and Porto Santo
islands and 3 groups of islands in Azores. Warnings
are issued from 24 to 72 hours in advance at the
web page and App and warning bulletins are sent for
specific costumers. Dedicated channels with Civil
Protection National Authority with a daily Weather
Briefing allows a close and constant monitoring of
the weather and the vulnerability of the territory and
the prevention of risk situations.
The forecasters training programme is based on on-
line and face-to-face courses, on face-to-face train-
ing in operational environment, on the preparation
of case studies, and on the participation in studies
in multidisciplinary teams.

* Piotr Manczak: ‘Weather Warning
System in Poland’

Meteorological warning system in Poland consists of
forecasts of dangerous meteorological phenomena
for the next 3 days, weather warnings and post-
warning information. Additionally, 3-day impact
based threat forecast is prepared daily for the
Government Center for Security.

There are legal regulations of Ministry of Environment
regarding thresholds for the first level of warnings.
Criteria for the second and third warning level have
been developed by the Institute of Meteorology and
Water Management and modified with users (especial-
ly with the Crisis Management Center). Some of the
warning criteria require changes. The works on chang-
ing heat wave warning criteria have begun. The new

criteria will take into account most recent climatologi-
cal data and impact that heat has on human body.
They will be based on maximum temperature differen-
tiation, minimum temperature and duration of heat
wave. Changes to other warnings criteria will be made
in the future including impacts caused by dangerous
phenomena and their spatial diversity.

* Laura Paterson: ‘#nameourstorms –
Improving the Communication

of Severe Weather’

In September 2015, the Met Office and Met Éireann
began a 2 year pilot scheme to name wind storms that
were forecast to impact the UK and the Republic of
Ireland. The aims were to provide a single authoritative
naming system for the storms that affect the UK and
Ireland and to raise the awareness of severe weather
before it hits. The naming scheme used was linked to
Met Office and Met Éireann severe weather warnings,
for large scale wind events that were expected to
cause substantial impacts. The storms were named by
operational meteorologists and the names were then
communicated to the public through a wide variety of
traditional and social media channels. Analysis shows
that there was a huge amount of media and public
engagement with the names, and that the 55% of
people surveyed changed their behaviour in some way
upon hearing about a named storm. There was both
positive and negative feedback on the pilot and some
changes are being introduced this year in order to
improve the scheme. Overall the pilot so far has been
deemed a success, in that it has achieved both of its
aims. The scheme is however not without its chal-
lenges, and these will continue to be worked through
during the 2016-2017winter season.

*Michael Skelbaek: Update on severe
weather warnings in Denmark

This presentation showed the general picture of how
warning of severe weather in Denmark is performed.
DMI is issuing warnings for a wide spectrum of
weather phenomena and events where weather
plays a role.
The warnings can be performed as a three-stage
approach: warning outlook - risk forecasting - warn-
ing. The latest warning is a collaboration between
the Emergency Management of Copenhagen, the
supply- and utility company of Copenhagen and
DMI, where a forecaster is dedicated to serve those
community in case of severe rain in Copenhagen.
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Session V ‘WGCEF concept and request session’

Question en Concept
In this session, the group was divided into 6 sub-
groups. The aim of these subgroups was to get a
quick and broad response about the functioning and
role of WGCEF, ideas about the future role of the
working group, how things could be improved. The
rough outcome is stated in the bullets below. In
course of 2016/2017, Cristian and Jos will work
further on the suggestions and will try to incorporate
the majority of the suggestions in the next meeting

Group 1: Christian

-1. to be time efficient during meeting�much faster
putting round table into PPT.
-2. Special topic for every meeting.
-3. Active working group: initiate more task teams on
interesting topics.

Group 2: Jos

-1. Nice meeting. Active between, closed FB group
-2. Website: Newsletter, vision
-3. Fixed topic every year and miscellaneous topic
half/half

Group 3: Evelyn

-1. Longer meeting: propose to go on till Saturday
morning
-2. Practical forecasting help, tools
-3. More communication between the year
-4. Topic for meeting: Explanation about climate
change

Group 4: Tim

-1. Membership, Some countries are involved but
dormant. Getting others more involved. Working with
personal contact to involve the dormant countries.
-2. getting more attention for other forecasters, criti-
cal mass for more public is needed
-3. Starting maybe earlier Thursday morning
-4. Schedule reorganised, cluster topics. (eg storm-
naming)

Group 5: Laura

-1. better collaborative working between the
members. Every 6 months a video briefing
-2. Working with social media
-3. Promote this group more. With other people in
the office
-4. topic idea role of the forecaster in the future

Group 6: Karen-Helen

-1. Two days meeting is very positive
-2. Updates round table should be shorter
-3. Increase exchange between forecasters, forum

Additional ideas:

1) Facebook group for communication between the
WGCEF members
2) Overview of all activities in the field of forecast-

ing (Eumetnet, Eumetcal, WMO, working groups, etc.)
on our website

Eumetnet Task Team ‘Naming storms
in Europe’:

We are looking for additional members working in
this group (Natasa, Klaus and Christian have left this
group). If you are interested to join this group,
please contact the new chair Evelyn Cusack!

Closure and meeting location for next year

On behalf of Mr Przemysław Łagodzki, Director
General of IMGW-PIB, and Mrs Teresa Zawiślak, Head
of Weather Forecast Services, Piotr Manczak offers
his Institute in Warsaw as a place of WGCEF meeting
in 2017, the meeting will be held on the 12th and 13th

of October 2017.

Christian closes the meeting and gave thanks to the
hosts of ECMWF, Tim Hewson and Karen Clarke.
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The Severe Weather Episode of 1-2 August 2014

in Northeastern Spain
Ramón Pascual Berghaenel(1), Gabriela Cuevas Tascón(1), Sergi González Herrero(1)

Delegación Territorial en Cataluña(1). AEMET,

In this study, the synoptic and mesoscale condi-
tions that caused the episode and the most signifi-
cant events are described:
(1) the hailstorms that affected Zaragoza city and its
surroundings, where a probable anticyclonic super-
cell and a storm-splitting took place;
(2) the nocturnal mesoscale convective system
(MCS) which moved from the north of Huesca
province to the Mediterranean coast;
(3) the storms that affected the north of Castellon
province causing heavy showers, and (4) the quasi-
stationary storm that developed at the north of
Tarragona province, with very high intensity show-
ers which led to river overflow and local floods.

Even though the synoptic framework was typically
favourable for the development of organised deep
convection, the phenomenology associated with
the storms turned out to be a direct consequence of
the pre-existent and developed mesoscale struc-
tures, as well as geographical elements such as the
topography or the relative proximity to the sea. The
main goal of this study is to identify and describe
the synoptic and mesoscale structures involved in
this episode, so that the forecaster, in a short-range
prediction and nowcasting context, may be able to
focus on those storms that may be linked to severe
episodes similar to the ones analysed here.

2. Synoptic and Mesoscale
Framework

The event was characterised by the passage of an
Atlantic trough at medium and high levels (visible
at 700 hPa and above), coming from Britain, and
also by the dynamic forcing associated. This trough
had several short-waves embedded that crossed
the Iberian Peninsula during Friday 1st and
Saturday 2nd August. The temperature at 500 hPa
stayed below -12 ºC in the northern third of the
Peninsula (Fig. 2). A weak cold front, associated
with the trough moving from west to east, drove the
convective activity to the east throughout the
episode.

1. Introduction

During 1-2 August 2014, an episode of storms took
place in Aragon, the north of Valencia and Catalonia
Autonomous Communities, which are located in the
north-east of the Iberian Peninsula. These storms
were linked to the passage of an Atlantic trough in
the upper levels of the atmosphere, with its associ-
ated thermal wave and cold front. The storms,
accompanied by a high frequency of lightning, also
involved, in some cases, abundant large hail and
very intense or even torrential downpours, which
caused some rivers to overflow and local flash
floods. Even if no casualties were reported, there
was significant material damage in some regions.

� Figure 1: Location of themost important events of the episode.
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� Figure 2: ECMWF analysis on 2 August 2014 at 00UTCUp: Z

(contour) andT (shaded) at 500 hPa. Down: Sea Level Pressure
(contour) andT (shaded) at 850 hPa.

At low levels, a large anticyclone centred to the north-
west of the Azores Islands spread a wedge over the
Vizcaya Gulf by the early hours of Friday 1st August,
and a marked thermal ridge at 850 hPa (20-24 ºC)
extended over the north-east of Spain, progressively
moving to the Mediterranean Sea (Fig. 2).

The front approaching the Iberian Peninsula from
the north-west generated prefrontal convection
during Friday (1st) in the north-east quadrant,
marked by a very unstable environment (high
CAPE/LI). Relatively low surface pressure estab-
lished in the north-east of Spain favoured moisture
convergence. In turn, a sub-synoptic flux from the
south-east was generated and channelled through
the Ebro valley (bochorno), combining with the
arrival of the sea breeze. The wind and moisture
convergence at low levels (up to 850 hPa) as well as
the diurnal heating acted as the main convection
triggering mechanisms during the event (Fig. 3).

On Saturday morning (2nd), thanks to the diurnal
heating and the slow passage of the front, the
convection reactivated in Aragon, Catalonia and
northern Castellon,

3. Zaragoza storms

During the afternoon of 1 August 2014, many orga-
nized convective structures developed in Aragon.
The dominating synoptic situation at that moment
(SW flux at medium and high levels with diffluence)
is the one with highest probability of widespread
storm generation in that autonomous region
(Álvarez et al., 2011). The more important storms
are briefly analysed hereunder:

• Anticyclonic supercell in Zaragoza and Bajo
Gallego (origin 13:20 UTC):

The first storm that affected Zaragoza originated via
the wind convergences at all levels between the
surface and 850 hPa. The bochorno wind (from the
south-east) channelled through the Ebro valley,
turning north-easterly towards the south-west of
Zaragoza, while another very warm flux from the
south-west was coming from the southern Iberian
plateau. As the front moved, northerly winds start-
ed blowing at the northern edge of the province,
contributing to the wind confluence in the region.

The storm took place in a framework favourable to
deep and organized convection, as well as supercell
development (TT>50; K=40; LI<-1; SBCAPE (surface
based CAPE)>200 J/Kg; CIZ6>12 m/s (CIZ6: wind shear
computed from the difference between the lowest 6

� Figure 3:MSG-3 satellite image (IR 10.8 channel) with a cloud top

enhancement (Previmet) on 1 August 2014 at 13 UTC (left) and
surfacewind and CAPE index forecast by the 00UTC run ECMWF
model for 1 August 2014 at 12 UTC (right).
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km mean wind and the lowest 500 m mean wind);
SRH3 (storm- relative helicity in the lower three kilo-
metres >200 m2/s2). These indices were not very high,
but locally the wind shear and helicity were probably
higher at the time the storm was formed. This storm
presented some typical supercell patterns:

- Long duration (2-3 hours).

- Anomalous movement (clear deviation to the
left of the mean wind (NNE vs. NE) and with
respect to the other cells) (Fig. 4. a.).

- Very high vertical maximum reflectivity
(ZMAX>60 dBZ) during more than 2 hours. At
14:30 UTC, it reached 67 dBZ over Zaragoza,
with a very rapid development during the first
30’. The echotop height (threshold 12 dBZ) at
14:40 UTC reached 15.5 km.

- Probable mesocyclone of lifetime 20 minutes
(Fig. 4. b.).

- Severe effects on surface: hail > 2 cm of
diameter, wind gusts velocity > 90 km/h.

- Characteristic supercell elements present:
flanking line and overshooting top (Fig. 4. c).

� Figure 4: a) Image sequence of reflectivity PPI Zaragoza radar

product for 1 August 2014 (from 14:30 to 15:10 UTC, every 10min);
b) radial wind from 14:26 to 14:46UTC; c)MSG-3HRV channel image
at 14:30UTCwhere supercell elements such as the overshooting
(red circle) and the flanking line (blue circle) can be appreciated.

� Figure 5: Image sequence for the PPI reflectivity product from Zaragoza radar (1 August 2014, from 15:50 to 16:30UTC, every 10minutes).

• Storm-splitting (origin 15:30 UTC):

Simultaneously to the above-mentioned storm,
another cell formed 30 km west of Zaragoza city at
15:30 UTC. At 16 UTC, this cell started to split in two
symmetric subcells. The occurrence of this storm-
splitting phenomenon requires that the vertical
wind shear is almost unidirectional. This fact could
be appreciated in the high resolution Hirlam fore-
cast sounding (not shown) for a grid-point close to
the storm origin.

It was observed that the left cell moved following the
mean wind (NE direction) at higher speed (Fig. 5). In
turn, the cell to the right moved more slowly and
with an anomalous ENE direction, affecting
Zaragoza at 17:30 UTC, and with a longer life cycle
(several hours). These facts are characteristic of the
storm-splitting phenomenon.
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4. Nocturnal mesoscale convective
system (MCS)

Between the night of Friday 1st and the morning of
Saturday 2nd, the biggest, deepest and more persis-
tent convective structure in this episode formed,
with a total lifetime of more than 13 hours and trav-
elling across 600 km.

The MCS formed around 20:30 UTC at Cinco Villas
region in Zaragoza province, starting from a convec-
tive cell which probably originated due to the inter-
action of gust fronts from previous storms. At the
beginning, the MCS had an explosive growth, in
such a way that, 20 minutes after its birth, it had
reached a great depth (13 km echotop signal) and a
ZMAX of 60 dBZ. The maximum vertical develop-
ment was reached in between 22:00 and 22:15 UTC,
with cloud top brightness temperatures of -70 °C.
The Meteosat-10 (MSG-3) WV images (6,2 μm chan-
nel) allows us to presume that there was a subtropi-
cal interaction with a wide dark band extending from
Canary Islands to the Pyrenees (Fig. 6).

The storm grew in extension over 4-5 hours (until
01:15 UTC) reaching a maximum coverage of more
than 5 000 km2. During that initial stage, the structure
can be classified as a MCS of circular type and about
1400 cloud-to-ground lightning strikes were regis-
tered until 04 UTC as it moved to the ENE. Examining
the ZMAX Zaragoza radar images one can distinguish
from 21 UTC a bow echo structure and, ahead of it, a
stratiform area with lower reflectivity values (Fig. 7).
Within the next hours a squall line formed with orien-
tation N-S. It had the more active cells at its southern
edge, and also had a stratiform front area, wider than
the rear one, and increasingly large (“leading strati-
form squall line” typical pattern). The MCS brought
some hailstorms along in its way.

5. Castellon storms

On Saturday 2, storms originated at the north of
Castellon province, leading to sudden a rise in
torrents and ravines which produced flash floods.
As a result, 2 people had to be rescued in Benicarlo
(Fig. 8). Besides this, large hail and strong wind
gusts were registered.

� Figure 6:MSG-3 IR channel (10.8µm) andWV channel (6,2µm)

images on 1 August 2014 at 22UTC and 21 UTC respectively.

� Figure 7: ZMAX images from Zaragoza radar on 1 August 2014

at 23:40UTC (left) and on 2 August at 01:40UTC (right).
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The first convective cells appeared around 10:30
UTC to the east of Teruel province, also developing
subsequently at the interior of Castellon province
and the southern end of Tarragona province (Fig. 8).
Then, a rapid development of deep convection took
place (at 11:10 UTC the main cell already reached a
ZMAX of 62 dBZ). During the episode, several cells
exceeded 65 dBZ (at 19:10 UTC a cell next to the
Castellon coast reached 72 dBZ).
The convective cells progressively moved individu-
ally as well as propagating as a whole to the ENE.
Thus, they affected the pre-littoral and littoral areas
of north
Castellon and southern Tarragona (these are more
vulnerable regions due to their high density of
population and infrastructures). The last radar
echoes registered in the north of Castellon at 21:30
UTC, so the convective activity lasted in a continous
way for 11 hours, which shows the high instability
in the region.
The recurrence of storm formation at the interior of
the northern region of Castellon from 13 UTC nece-
sarily indicated a mesoscale convergence zone of
humidity flux at low levels. This convergence zone
extended from Castellon to northern Catalonia and,
combined with the slow passage of the cold
front/trough at high levels, may explain the continu-
ous development of storms during that day.
Additionally, in that same region a MCS formed
between 12 and 13:30 UTC with cloud top bright-
ness temperatures of -56 °C/-60 °C.

Given the extremely high reflectivity signals regis-
tered (>65 dBZ in several occasions), strong or very
strong precipitation, large hail and strong wind
gusts had to be also present quite often in the
convective cells of this episode. In a region of 20 km
radius around Albocasser (northern interior of
Castellon), 1206 lightning strikes were registered
between 11 and 19 UTC (907 electrical discharges
between 12 and 15 UTC).

6. Llorac and Conesa Flash Floods

This convective episode had an important impact in
Catalonia during 2 August 2014 at the north of
Conca de Barbera region (Tarragona pre-litoral).
There, 164 mm/6h (94 mm/1 h) was recorded in the
village of Llorac, and 106 mm in Savalla del Comtat.
Sudden rises in torrents and ravines produced seri-
ous local flash floods, affecting specially the village
of Conesa (200 mm in 2 hours, Fig. 9), where 5 cars
and several market stalls were swept away. The
large accumulations were due to a superposition of
factors in space and time: a high rate of precipita-
tion and the stationarity of the event.

The first convective cells emerged at 10 UTC, reach-
ing the maximum precipitation intensity at 14 UTC.
The storm formation took place all along the same
long convergence line that originated the storms in
northern Castellon. A quasi-stationary multi-cell
system appeared between Conesa and Llorac
between 12 and 17 UTC (5 hours). The complex
relief of the region probably favoured the existence
of mesoscale convergence regions. The stationarity
of this system was due to the fact that the new cell
generation happened in the opposite sense of the
propagation direction, since the established wind
at surface was from ENE (opposite to the main
wind). Thus, several convective cells of strong inten-
sity originated at west/south-west, successively
crossing the regions of Conesa and Llorac (a
convective train effect).

� Figure 8:Valencia PPI radar image on 2 August

2014 at 11:40 UTC (left) and a photography
of the flooded underpasswhere two people
had to be rescued (right). (Source: Valencia News).

� Figure 9: PPI Zaragoza radar image on 2 August 2014 at 13:30UTC

(left). Image of Conesa flood (right). (Source: Conesa Bellesa)
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7. Conclusions

The passage of an Atlantic trough (in geopotential
height and temperature) with its associated cold
front during 1-2 August 2014 was able to develop
deep convection during that period of the year in a
wide area of the north-east of Spain.

The degree of organization of the convection was
very varied, with isolated ordinary cells as well as
supercells and MCS.

The organized structures gave rise to various severe
phenomena on surface: strong or very strong
precipitation, large hail and strong wind gusts, as
well as a high rate of lightning during the two days.
The passage of the trough and the cold front at high
levels, combined with mesoscale factors such as
the passage of embedded short waves and the exis-
tence of convergence zones at low levels, originated
deep, even severe, convection. The complex topog-
raphy of the region, the relative proximity to the sea
and the altitude also played an important role in the
triggering of the convection at the interior of
Castellon and north of Tarragona.
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The Ingredients of Snow Episodes Over

Southeastern France

Laurent Goulet Meteo France

1. Introduction

During winter, southeastern France is regularly hit by
significant snowfalls. Each year, these regions are
affected by 2 or 3 episodes of Vigilance level orange
(Table 1). Moreover, snowfalls are sometimes long
lasting and very abundant. Every 3 to 5 years,
Mediterranean regions are affected by snowfall
exceeding 30 cm in depth over a significant area (see
also Table 2 for some remarkable events). This kind of
event may require an alert of red level.

temporal lag between region in terms of maximum
occurrence. Thus, in Languedoc-Roussillon, PACA and
Corsica, the maximum occurs respectively in January,
January and February (Figure 2). Thus, the snowy
signal propagates eastward with time.

� Figure 1:Motorway network over southeastern France (orange

coloured lines). Red colour corresponds to highways in construction.

Snowfalls deeply disturb human activities such as
road traffic or electricity routing. Southeastern France
is an important motorway node (Figure 1) and a
‘choke point’ between southern and northern Europe.
The flow of vehicles, lorries in particular, is very impor-
tant. Consequently, stakes in forecasting are very
high. During a snowfall ‘crisis’, briefings from forecast-
ers are strongly requested, and several briefings a day
are organized, gathering security safety and adminis-
trators of highways.

The “snowy” season lasts 4 to 6 months, according to
the region. The season is shortest in Corsica, from
November to March. Interestingly, one observes a

� Figure 2:Monthly total of significant snowfall events (that is,

exceeding 10 cmover extended area), over Languedoc-Roussillon
(blue bar), PACA (red bar), and Corse (green bar). The period 1971-
2006was considered.

In general, prediction of snowfall in southeastern
France is complex and difficult. The ingredients are
numerous, coming from both local to synoptic scales.
The role of relief is important and subtle. The proximi-
ty of the sea can imply a strong potential for heavy
snowfall. But in the same time, it may reduce the
potential for a snowfall event via its warming effect,
producing sharp regional contrasts.

In the following sections, we will focus on meteorolog-
ical configurations associated with the snowfall
events on the plains of southeastern France. We
describe the ingredients from a synoptic point of view
to a very fine scale one. We emphasize the 3D organi-
zation of these ingredients and regional details. For
instance, the snowfall events in Corsica do not resem-
ble those in PACA.

To conclude, we provide an overview of the associat-
ed conceptual schemes.

2. Meteorological Configurations

1. From the synoptic point of view

One can classify the synoptic configurations which
result in these snowfall events according to 3 types
(see also, Barret, 2002):

� Table 1: Return periods associatedwith various kinds of plain

snowfall events: orange level, exceeding 10 cmover extended area,
red level.



� Figure 3: Synoptic configurations associatedwith snowfall events overMediterranean regions. Configurations are classified according to 3

types (see text). Geopotential height (brown line, gpm) and temperature (shadedwith dashed line every 2°C) at 500 hPa from the ARPEGE
model, associated to Atlantic disturbance over Provence (a, 01.15.13), Atlantic-Mediterraneanmixed disturbance over Provence (b, 02.27.01),
Mediterranean disturbance over Roussillon andWestern Languedoc (c, 03.08.10),Mediterranean disturbance over Corsica (d, 02.10-11.12).
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a. Type 1

This first type is associated to a trough and related
Atlantic baroclinic wave (a cold or, more frequently,
warm front) progressing east to southeast over France
in a West to North-West flow (Figures 3a and 4a).
Precipitation (including snow) is generally weak on the
plains of southeastern France, the western part of the
Aude department and western Corsica (Figure 5).

In the above regions, snow quantities rarely exceed 1
to 5 cm. Of course, snow depths depend on the
intensity of the disturbance and the detail of its asso-
ciated ingredients. Thus these quantities are only
reached or exceeded when low-level baroclinicity is
strong, and associated with equally important
dynamic upper level forcing. Generally, such a situa-
tion does not result in Vigilance higher than yellow.

One critical factor is of course the structure of the
cold air before the arrival of the front. In
Mediterranean regions, mesoscale circulations such

as the Mistral and Tramontane increase efficiency of
cold advection. On the other hand, relief tends to
“protect” a cold air mass from advection over time.

b. Type 2

This kind of disturbance is originally coupled to an
Atlantic baroclinic wave. However, the course of the
trough and associated perturbation is more merid-
ional than in the preceding case (Figure 3b), coming
from the North to Northwest, and progressing more
to the south. The distribution of snowfall depends on
trajectory of the trough, with snow usually situated
on the eastern side of the system. Moreover, the
system slows down as it arrives in Mediterranean
regions, and is fuelled by maritime air mass, giving a
deepening of the low. Thus the disturbance blocks
and strengthens. The cloudy envelope tends to be
organized around the low centre (Figure 4b).

Consequently, snowfall can be long lasting and
significant, necessitating Vigilance greater than
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yellow (orange or even red). The outstanding event of
27th-28th February 2001 over Provence (80 cm at Saint
Maximin in the Var department) belongs in this cate-
gory (Figure 6).

c. Type 3

The very intense episode of 8th March 2010 over the
Pyrénées-Orientales department (25 cm at
Perpignan, 50 cm at Port Vendres) is located in this
class (Figure 7a).

This is the “pure” and “classical” Mediterranean
disturbance which develops in relation to the
displacement of a deep and very cold upper trough
coming from Northeastern Europe (Figures 3c and
3d)1. Mesoscale processes at low level, such as
cyclogenesis, also contribute to the disturbance. As
in the preceding case, the evolution of the disturbed
system is generally slow. It benefits from moisture
coming from the sea as well. Both factors clearly

favour heavy snowfall and of course the “target” area
depends on the trajectory of the upper minimum with
the snowfall usually on its eastern edge. Moreover,
this region corresponds more or less to the northern
or northwestern portion of the cloudy envelope of the
disturbance (Figures 4c and 4d).

2. Mesoscale Context and 3D Structure

The mesoscale configuration changes greatly from
one type of snowfall event to the other. Note type 2 is
associated to the lone 27th-28th February 2001 event.
Thus, analysis concerning this class has to be regard-
ed with a little caution.

a. Type 1

As mentioned above, the activity of an Atlantic distur-
bance is partially linked to its low level baroclinicity:
potentially significant activity necessitates a sharp
horizontal thermal gradient. This can be estimated by
inspecting the wet bulb potential temperature (θ’w)
field at low levels. The January 15th 2013 case (a
warm front) over Provence clearly fulfills the above

1. Large scale conditions are characterized by an important
blocking event over western Europe (Rex, 1950).

� Figure 4: Figure 4: Synoptic configurations associated to snowfall events overMediterranean regions. Configurations are classified

according to 3 types (see also text). Geopotential height (brown line, gpm) and humidity (colored pink fuchsia) at 700 hPa, wind at 850 hPa
from the ARPEGEmodel, associated to Atlantic disturbance over Provence (a, 01.15.13), Atlantic-Mediterraneanmixed disturbance over
Provence (b, 02.27.01),Mediterranean disturbance over Roussillon andWestern Languedoc (c, 03.08.10),Mediterranean disturbance over
Corsica (d, 02.10-11.12).
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criteria: the spatial low level gradient is pronounced
and is the signature of an active warm front (Figures 5
and 8). In this respect, one can also notice a signifi-
cant slantwise response in positive vertical velocity.

In some cases, relief and mesoscale circulations play
an important role in the maintenance of low level
cold air and frontal activity. For instance, over
Languedoc, a cold airmass associated to weak east-
erly to northeasterly flow often stands over the
coastal plains in the protective wake of the Massif
Central relief. So, cold air persists in spite of warm
advection above (around 850 to 800 hPa) from the
Atlantic Ocean. Moreover, the stagnant cold air typi-
cally helps Atlantic warm air to be lifted. Such a situa-
tion favors stable stratification, thus probably
isothermy2 (Findeisen, 1940 ; Kain et al, 2000).

b. Type 2 (the Major February 27th-28th 2001 Case,

Figure 9)

Warm advection (6-8°C in [950-850] hPa θ’w over
sea) develops from the Mediterranean in relation
with deepening of a low-level depression (off the
department of Var). In February 2001, this was partic-
ularly strong: 800 hPa winds locally approach 50 kt!
Consequently, convergence develops in Provence
between easterly winds on one hand and westerly to
northwesterly winds on the other hand. This conver-
gence occupies an important part of the atmospheric
column. The response of the model (ALADIN) in terms
of ascending motion is impressive: it exceeds
40 cm/s! Warm advection at 850 to 800 hPa over-
hangs the cold air mass at very low level (< 2-4°C in
950 hPa θ’w) coming from both the West and the
East. The eastern component is linked to accumula-
tion of a cold airmass in the Po Valley (cold air
damming, Xu, 1990). The cold airmass crosses
mountain passes as it gets around the Alps via the
Gulf of Genoa (ageostrophic flow).

Warm air over cold air means stable stratification in
the first kilometers of the atmosphere. Such a
context combined with significant precipitation may
favour lowering of the snow/rain limit by isothermy.
We will revisit this logic in type 3, below.

c. Type 3

i. Over Languedoc-Roussillon and Provence

These snow episodes can be decomposed into two
subcategories: the Roussillon-Western Languedoc
events, and the Eastern Languedoc-Provence ones.
Only figures concerning Roussillon-Western
Languedoc cases are shown here.

In Roussillon-Western Languedoc (Eastern
Languedoc-Provence) events, a low level meso-
depression amplifies over the Mediterranean Sea,
between Catalonia and the Balearic Islands (off the
Var department), in response to an upper trough
(Figure 4c). This low-level depression drives a warm
maritime advection (with typical [950-850] hPa θ’w
close to 6 to 10 °C, while the wind is about 30 to 40
knots) from the East or the South-East (Figure 10).

Strong convergence appears between the maritime
flow and a channelled very cold one (that is, the
Tramontane during Roussillon-Western Languedoc

2. By weakly turbulent conditions (stable static stability, weak
winds), melting of snow favors rapid development of a near 0 °C
isothermal layer, thus a strong lowering of the snow/rain limit.
This is called an isothermy (Findeisen, 1940).

� Figure 5: Observed snow thickness (cm), on January, 15th, 2013.

Caption is given at the bottom left.

Atlantic disturbance over Provence: Type 1

� Figure 6: Observed snowdepth (cm) on February, 27th, 2001.

Caption is given on the right. The orange cross gives the location
of Saint-Maximin. From Jacq andBalaguer (2007).

Atlantic - Mediterranean mixed disturbance

over Provence: Type 2
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episodes, the Mistral during Eastern Languedoc-
Provence ones; with typical 950 hPa θ’w of the order
of -1/+3 °C)3. In the Roussillon-Western Languedoc
case, the convergence is situated off the Aude and
Pyrénées-Orientales departments. In the Eastern
Languedoc-Provence case, the convergence oscillates
between the Var and the Bouches-du-Rhône depart-
ments. Such convergence is source of strong ascend-
ing motion and reinforces low level baroclinity.

Typically, as in type 2, maritime warm air overhangs
(around 850 to 800 hPa) the very low level cold
currents, according to a slantwise ascending motion
(see the cross-section in Figure 10)4. In events with
channelled low level cold currents, the overhang
effect is sharper than in type 2. Thus the situation
can be statically very stable, then propitious to an
isothermy in combination with significant precipita-
tion. The risk appears reinforced in comparison to
type 2.

Notice Eastern Languedoc is affected by significant
snowfalls as warm advection from the Var depart-
ment is sufficiently strong to reach this area. The
displacement of the snowy zone toward East
Languedoc may also be driven by the eastward
motion of the low-level depression.

Furthermore, for episodes over Provence, warm
advection is often squeezed between two cold
“pipelines”. One of them is linked to the Mistral; the
other, to cold air coming from Italy crossing or
bypassing the Alps. This transalpine influence is not
systematic but can be an additional factor for
snow/rain limit lowering.

� Figure 7: Observed snow

depth (cm), on (a)March, 8th,
2010,
(b) February, 10th-11th, 2012.
Caption is given in previous
figure 5.

ii. Over the Riviera

Here one can identify some above-mentioned ingredi-
ents: deepening of a low off the Alpes-Maritimes
department, warm advection… etc. However, the envi-
ronment is generally colder than over Languedoc/
Roussillon and Provence, in particular at upper level:
snow near the sea necessitates 850 hPa temperatures
less than or equal to -5/-6 °C (or θ’w ≤ 2/4 °C), instead
of -2 to -4 °C. Thus, the situation is sometimes unsta-
ble. Such instability can generate convection, favour-
ing sudden lowering of the rain/snow limit (via the
downdrafts).

iii. Over Corsica

In terms of snowfalls, Corsica is generally cut in two
parts: the southwestern part and the northeastern
one, depending on orientation of low-level flow. As
wind comes from the northeast (west), northeastern
(southwestern) Corsica is further exposed.

Northeastern cases are usually coupled to occluded
fronts wrapping around the low. The baroclinic part of
the disturbance is rarely near Corsica. The occluded
front intensifies via orographic processes as relief
lifts moist air masses (figure 11).

3. In the Roussillon/western Languedoc case, the situation is
reversed in comparison to type 1 (section 2a): here, air coming
from the west is cold, instead of being warm (Atlantic Ocean
origin in type 1).
4. A warm intrusion at 850-800 hPa (temperatures on the order
of -2 to -4 °C at 850 hPa) means conditions are not so cold
(around 850-800 hPa).
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� Figure 8: Type 1 event of the

January, 15th, 2013 (over Provence).

Key for Figs 8-11:

Top left: wet bulb potential
temperature at 950 (shaded, with
colour changes every 2°C) and
850 hPa (red contours), wind at
800 hPa (red barbs) and 10meters
AGL (black barbs). Some particular
isotherms of the 850 hPawet bulb
potential temperature are given.
The brown bar is associated to
cross-section shown below,while
Fuchsia pink circle gives location
of forecasted radio sounding
on the right.

Top right: Forecast radio sounding
at the location given
par the fuchsia pink filled circle.

Bottom: Vertical cross section
of thewind (black barbs),
wet bulb potential temperature
(red contours), vertical velocity
(blue contours above 40mm/s,
every 40mm/s), temperature
(only isotherms 0 and +1°C are
shown), and relative humidity
(shadedwith fuchsia pink color).

5. Typically -36 °C at 500 hPa (Figure 4f).
6. Then, typically, the environment is not so cold at 850-800 hPa
(temperature is on the order of -2 to -4 °C at 850 hPa).

Orographic processes are also very important in the
southwestern cases: moist airmasses favour consti-
tution of a sort of orographic body, on which a
“secondary” limit may amalgamate.

The environment is comparatively colder than over
the continent, in particular at upper levels. For
instance, onshore snowfall necessitates 850 hPa
temperatures less than or equal to -8 °C5 (from 0 to
2 °C in θ’w). Like on the Riviera, the environment is
sometimes unstable. This instability can in some
situations drive convection, then an abrupt lowering
of the rain/snow limit.

Snow depth can become very significant near relief.
During northeastern cases, the “Castagniccia” is
particularly hit. For instance, one metre of snow was
observed at 800m in 24 hours during the February
10th-11th 2012 event!

3. Summary and Concluding Remarks
(Figures 12 to 15)

Forecasting snowfalls in southeastern France is a
difficult task. Stakes are high given the motorway

network. Snowfalls can be particularly heavy and
lying snow persistent, deeply disturbing human activ-
ities. Moreover, Mediterranean snowfalls are a
complex phenomenon, involving various processes
from the local to synoptic scales.

The most important snowfalls are of types 2 and 3. In
type 2, the trough has a northern Atlantic origin,
while in the type 3, its origin is continental.
Moreover, type 2 is related to an Atlantic baroclinic
disturbance, which stagnates and intensifies in
Mediterranean regions. On the other hand, in type 3,
the essence of the disturbance is mostly
Mediterranean.

Over Languedoc-Roussillon and Provence, types 2
and 3 both involve a deepening of a meso-depres-
sion over the sea, then low-level warm advection (6
to 10°C in θ’w, over sea; Figures 12, 13 and 14). The
latter clearly overhangs (around 850 to 800 hPa) low-
level cold currents (θ’w at 950 hPa coming from +4 to
-1 °C, Table 2)6. In type 3, this aspect is more
pronounced: flows such as the Tramontane are colder
and channelled. In addition to upper ingredients (a
low anomaly in the dynamical tropopause, LT),
precipitation is linked to strong convergence between
warm maritime and cold continent flow, and slant-
wise ascending motion of the maritime air mass over
the continental one.



� Table 2: Some outstanding snow

events per region (Languedoc-
Roussillon, Provence,
Riviera and Corsica).
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In Provence events, the cold “influence” is from twin
sources: in addition to a west-northwest wind or
Mistral (type 3), a second cold air mass sometimes
passes below the warm advection, coming from Italy.
The presence of this ingredient can be used as criteri-
on for additional lowering of the rain/snow limit.

� Figure 9: Type 2

event of the February 27th-28th, 2001
(over Provence).

Furthermore, maritime warm advection over continen-
tal cold current means stable vertical profiles.
Therefore, this environment may favour an isothermy
(Findeisen, 1940), in combination with significant
precipitation.
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On the Riviera, the environment is somewhat differ-
ent since warm advection (linked to deepening of a
low) is less pronounced and focused in very low
levels (with no effect of overhang). Moreover, the
upper environment is on average colder (850 hPa
temperature less than or equal to -5/-6 °C) than over

� Figure 10: Type 3

event of theMarch, 8th, 2010
(over Roussillon andWestern
Languedoc).

� Figure 11: Type 3

event of the February, 9th, 2012
(over Northeastern Corsica).

Languedoc/Roussillon and Provence (-2 to -4 °C). In
these conditions, the atmospheric column is more
unstable and may sometimes be propitious to
convection and lowering of the snow/rain limit via
downdrafts.



� Figure 12: Conceptual scheme of the type 2

February 27th-28th, 2001 event over Provence.

The following are shown:
Some characteristics of themaritimewarmadvection

(in red) in terms of wind (red arrows) andwet bulb
potential temperature (θ’w)

Some characteristics of the low level cold advection
(see-through blue shaded area) in terms of wind
(blue arrows), 850 hPa temperature and 950 hPa

wet bulb potential temperature
Low anomaly of the dynamic tropopause (LT)

with associatedmotion (black arrow)
Low level convergence (orange broken line)

and associated low level gradient of thewet bulb
potential temperature (Δθ’w)

A low levelmeso depression (DSurf)
CAD or Cold Air Damming

� Figure 13: Conceptual scheme of type 3

events over Provence and Eastern Languedoc.

Features shown as in Fig 12.

� Figure 14: Conceptual scheme of type 3

events over Roussillon andWestern Languedoc.

Features shown as in Fig 12.

(a) Northeastern Corsica case
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� Figure 15: Conceptual scheme of type 3 events over Northeastern (a) and southwestern (b) Corsica.

Features shown as in Fig 12.
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Depending on trajectories of the upper low and low
level flow (North-East or West), Corsica shows mainly
two kinds of snow events: the northeastern and the
southwestern cases (Figure 15). Orographic processes
play an important role, by lifting moist air mass and
reinforcing precipitating activity. Northeastern cases
are usually characterized by an occluded front coming
from the North or the North-East, while the southwest-
ern cases result from organization of an orographic
body on which secondary limit may amalgamate.

As on the Riviera, the environment is colder, in partic-
ular at upper level: for instance, snowfalls over coast-
line necessitate 850 hPa temperature lower than -8 °C
(Table 3). The environment is also relatively unstable.
Instability is sometimes compatible with convection,
and therefore propitious to lowering of the rain/snow
limit via downdrafts.

This paper was mainly concerned with the meteoro-
logical ingredients propitious to snowfalls in
Mediterranean regions. Thus, certain important
aspects have not been treated, such as behavior of
the numerical models or gains provided by high reso-
lution NWP (the AROME model, Seity et al, 2010).
Expectations from high resolution modelling are
indeed important. Regarding the issue of snowfalls,
these expectations are completely justified: better
representation of relief (horizontal definition of 1.3
km), better vertical resolution in the boundary layer,
better microphysics etc. However, AROME, in combi-
nation with its EPS (Ensemble Prediction System)
does not improve systematically snowfall forecasting.
A conceptual approach remains a potentially fructu-
ous alternative for correcting mistakes of the numeri-
cal models. It is this aspect that we favoured here.

� Table 3: Synthesis of some ingredients per region (Roussillon/Western Roussillon, Eastern Languedoc/Provence, Riviera and Corsica).
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The Human Element in Forecasting -

a Personal Viewpoint
Martin V Young (Guidance Unit, UK Met Office, Exeter)

Introduction

“It should have been obvious all along that the fog

wouldn’t clear…”

“Why didn’t the previous shift issue the thunderstorm

warnings sooner?”

“Why have we been lumbered with those snow warn-

ings that were clearly overdone?”

How often have we asked such questions of
colleagues, or even ourselves, on a forecasting shift?
And what lessons can we, as forecasters, learn, not so
much about the meteorological science, but how we
approach decision-making?

Even though meteorology has developed into a rigor-
ous science, the inherent uncertainty in many situa-
tions means that a variety of different outcomes can
usually be envisaged especially in a finely-balanced
situation. Therefore a judgement call is usually
required. In an ideal world that judgement should
always be balanced and analytical, based on hard
evidence as well as intuition. But human factors come
into the equation. Depending on each individual’s
respective memory-base a bias can be reinforced or
reduced. Some of the human factors that influence
that judgement call are addressed here.

For example, are you ‘comfortable’ with the decision
to have or not have a warning out, given the criteria
worked to? We all have different natural comfort
zones given the same scenario. Do we force ourselves
to re-examine the story at intervals during the shift
and challenge preconceived ideas? It is easy to
become overwhelmed by rapidly evolving events. Or
on a quiet day the eye can stray from the ball and you
can miss something obvious which can give a totally
different ‘feel’ to the day.

In addition the whole forecasting process can unwit-
tingly encourage rigid thinking especially with the
pressure and quantity of work in a modern working
environment. There is also the tendency towards so-
called ‘groupthink’ – people reinforcing ideas
amongst each other with inadequate debate since
this is often the easiest option. Much of the success of
a forecasting shift is therefore down to the combina-
tion of individuals on duty and their own styles and,
most importantly, the quality of leadership. Many

experienced Lead Forecasters recognise these all-
important psychological aspects without necessarily
realising it. Examples are addressed in turn in this
paper.

Whilst a thorough underpinning meteorological
knowledge should be a pre-requisite, this paper aims
to provide an insight and awareness into the all-

important human factors that can influence the deci-

sion-making process. Whilst other authors (e.g.
Doswell 2004) have addressed decision-making in
weather forecasting with the help of cognitive
psychology, this paper uses examples (largely derived
from the author’s personal experience) to identify
some potential pitfalls and barriers to effective deci-
sion-making along with how to overcome them, there-
by optimising the role of humans in weather
forecasting.

Stand Back and Take Stock

This involves examining the ‘big picture’. Before
getting down to the details of what is actually happen-
ing on the day it is often helpful to stand back and ask
yourself the question “What usually happens in this
type of weather scenario at this time of year?” This
immediately reduces the risk of missing something
obvious in the rush to get on into ‘production mode’.
For example, at the most basic level, for an upper
trough over the UK in spring or summer – think ‘heavy
showers with thunder and possible convergence
zones’ or for a winter anticyclone – think cold with risk
of persistent fog. This involves an element of ‘creative
thinking’ which does not come easily once you are
bogged down with the smaller-scale details, or indeed
if you come on shift to a rapidly changing situation
necessitating the immediate issuing of warnings. This
‘standing back’ approach is what the wisdom of an
experienced forecaster should bring.

It is very important to look at the bigger picture before
diving into the detail because there are usually broad-
scale drivers, the behaviour of which may in turn have
a large impact on the weather in a local area.
Understanding these drivers should allow a clearer
assessment of the uncertainties in the forecast and
how these might affect the forecast in the area of
concern.
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The approach of standing back also helps avoid a
‘collective amnesia’ which can sometimes occur in
the context of seasonally-dependent effects. How
often have people been caught out or at least some-
what surprised by the first inland deep convection in
spring, the first persistent autumn fog, the first snow
or icy roads scenario or the first sea breeze of the
year? A year can be a long time in meteorology – in an
ideal world a brief training refresher every 6 months or
so could be beneficial as a reminder of common
seasonally dependent factors. It is also very impor-
tant to keep ‘thinking outside the box’ i.e. adopting
the approach “what can go wrong?” This largely only
comes with experience.

This ‘standing back’ approach also applies to more
thinking about impacts. For example, “which
customer groups will this weather affect and – have
they been told?” Not fulfilling this final step can be
frustrating to all concerned when the message
conveyed by a good forecast, or even just a change in
emphasis, fails to get the through to the end user to
act upon. It is no good keeping information to oneself!

Information Overload

An ever-increasing range of new products and model
diagnostics are being brought on-stream and the task
of sifting through for the most pertinent information
for the day becomes ever more daunting. It can be
very tempting to be prescriptive and look at standard
set for ease of operating – but of course each situa-
tion demands different products. An effective fore-
caster will ask “what are the key diagnostics of the
day?” Rapid decision-making using just a small but
relevant range of key products may be often called for.

It is easy to focus in on the smaller scale details at the
expense of the bigger picture. The opposite also true;
one can be busy focusing attention on one larger area
of interest that catches the eye and not spot some-
thing developing elsewhere. It could be as subtle as
an error in model cloud fields (which might impact on
the coming night’s minimum temperature) or some-
thing major such as a small intense thunderstorm.
Indeed that small area of radar echoes consisting of
just a few bright pixels could be causing havoc in
highly localised areas as was illustrated powerfully in
the Boscastle floods in 2004 (Golding et al. 2005)
and the Ottery St Mary storm in 2008 (Grahame et al
2009). This illustrates the danger of the eye being
drawn away from the tiny area where the real and
potentially newsworthy problems are occurring. With
increased centralisation of forecasting services we
must still remain vigilant to local detail. During periods

of intensive production workload there is a danger of
missing something, especially in rapidly changing
situations.

There are other manifestations of the information
overload syndrome; for example when looking a day
or more ahead one can fail to spot something impor-
tant in the short term. This classic conflict can readily
occur when needing to consider severe weather sever-
al days ahead at the same time as significant events
or uncertainties in the next few hours also demand
attention.

The Media Roller-Coaster Syndrome
(‘killer storm to lash Britain!’)

With dramatic advances in Numerical Weather
Prediction (NWP) in recent decades we are now capa-
ble of identifying the potential for significant weather
many days ahead. Now that this information is in the
public domain (owing to the plethora of NWP prod-
ucts available free on the web) combined with many
different providers of forecasts, there is little chance
that even a small risk of something newsworthy
won’t be picked up by the news-hungry media. Once a
severe weather or high impact event is in the media
(or in the general consciousness of the public) it’s
very hard to go into reverse gear and subsequently
play down a scenario that might look less likely with
later information.

A typical instance may involve a potential windstorm
situation in which as we get nearer to the possible
event, successive NWP model runs take the associat-
ed depression on a different track or play down its
intensity such that the risk becomes confined to a
much smaller part of the country or the expected
event might not happen at all. By this stage, based on
earlier more severe predictions the media roller-coaster
will probably have gathered an almost unstoppable
head of steam. Because of the inherent difficulty of
backtracking once a severe weather story hits the
headlines it is normally considered safer to adopt the
philosophy of starting with a low risk then cranking it
up. However, when probabilities are falling, at what
point do you cancel? If the nominal probability thresh-
old for issue is, say, 50 percent, in practice everyone
agrees that it has to fall a fair bit lower before cancel-
lation, though this is often a subjective decision.
Although these scenarios may not properly reflect
what we consider to be the ‘real probability’ of the
event occurring it is just one way of manipulating and
managing the message which becomes an important
priority. To assist in managing the message the
National Severe Weather Warning Service at the Met



The European Forecaster34

Office (Goldstraw 2012) allows for giving a low risk of
a high impact event as was put to good use in the
case of a potential storm on 15-16 December 2011
(Fox et al 2012).

Post-storm Neurosis

‘Post-storm neurosis’ refers here to the danger of over-
reacting to circumstances having just had a severe (or
perhaps a ‘missed’) event. One aspect of this does
arise from real sensitivities that arise after a severe
event. For example, further but less severe conditions
can hamper the recovery and clearing-up process,
whilst already full river-catchments can become over-
whelmed once again leading to further flooding.
Another aspect arises from intense media interest in
an area already under the spotlight. This in turn can
lead to an extreme sensitivity in being seen to react by
issuing warnings – especially if the major initial event
was perceived (rightly or wrongly) to have been
missed in the eyes of others.

I first remember being aware of post-storm neurosis in
conjunction with the ‘Great Storm’ of 1987 over
southeast England (Prichard 2012). I recall that for
many weeks afterwards, wind kept being stressed as
a key element of the forecast, part of the reasoning
being that trees and structures weakened by the
major event would succumb more readily to a much
less severe set of conditions. A ‘devil’s advocate’
could argue that perhaps the complete opposite
applies – all the ‘dead wood’ has been cleared out. It
may be after long period of relatively quiet weather
that the dead wood and weak structures are all
primed to fall. A subsequent wind (or even a wet
snow) event which would normally be relatively
benign in its impact could then cause problems.

On occasions when an important event has been
missed and then a warning is issued for a separate,
less severe, event later in the day (though still expect-
ed to cause some disruption), a crisis of perception
can follow manifested in various ways. In one such
case (Sibley 2009) the author recalls a flurry of
derogatory comments appeared on newsgroups such
as “have they only just noticed it’s raining?” This
probably reflected the wider public perception and
highlights a further consequence of missing a major
event. Another consequence of issuing a severe
weather warning soon after (perhaps by only hours) a
significant event has been missed is the risk of caus-
ing consternation amongst the responder community.
The interpretation could be along the lines “this event
must be going to be bad, even worse than the last
event which did not even merit a warning”. So it is

vital to consider whether the warnings will achieve
anything useful and whether there are alternative
means of communicating the message.

Equally a major forecasting success can potentially
imbue a false sense of confidence for an event that
immediately follows. For example, an over-forecasting
of snow across northern England in early February
2009 followed a major success in forecasting a seri-
ously disruptive snowfall over London the previous
day. I believe that the success of the first forecast may
have led to over-confidence in the assessment of the
subsequent event which occurred under more margin-
al meteorological conditions. In contrast, a false-
alarm warning can lead to something of a ‘paralysis’
immediately afterwards – the perception of not wanti-
ng to make the same error twice. So the temptation
could be to hold off issuing a warning, having been
influenced by the earlier unsuccessful forecast –
resulting in an inconsistent approach.

We must therefore examine each meteorological event
independently (remembering of course that the
impacts from one event may often influence the
impacts from the next one and the degree of response
required).

Groupthink and ‘False Analogy’
Syndrome

The whole forecasting process can unwittingly encour-
age rigid thinking, especially during periods of intense
workload. There is the danger of so-called ‘group
think’– people reinforcing ideas amongst each other
without adequate debate since this is often the easiest
option. Themessage is to encourage debate. Thismight
not be what you really wish for when you think you’ve
got a good story - everyone is under pressure and the
story might have already been discussed and agreed to
earlier by a committee of people (and you’re about to
send the warning!). Later information then comes in,
perhaps casting doubt and leading to second thoughts.
It’s important to discuss these second thoughts before
pressing ‘send’ rather than just afterwards! There is
also a problemwith the group dynamic in that themore
people involved in a decision whether or not to warn,
the more likely you are to err on the side of
caution/pessimism, because there can be a reluctance
to override a pessimistic voice just in case they turn out
to be right and say “I told you so”.

In an ideal world a meteorological judgement should
always be balanced, using both analytical and intu-
itive skills based on one’s own experience as well as
that of colleagues on shift. The problem is that each
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individual’s experience and memory of meteorologi-
cal scenarios is highly selective since we can all
possess only a tiny subset of the total knowledge-
base of past cases. The chances are that these knowl-
edge-bases will overlap to contain the same, usually
high-impact, events. This can reinforce the bias
towards ‘group think’. We can more readily recall
such events rather than the ’non-events’ or false
alarms that almost without exception, get overlooked.
Therefore our knowledge-base is naturally skewed
towards severe events with the consequent danger
that using these as analogues can lead to over-esti-
mating the risk of a severe event. Therefore it is vital to
be objective and assess each case on its merits and
ask instead – “which aspects are different this time?”,
and additionally, to remember some false alarms! In
an ideal world the knowledge-bases of individual
forecasters would be non-overlapping so that each
person’s experience would be different, offering a
broader range of analogues and therefore better-
balanced group judgements.

A human strength is to work by analogues with past
events, but the only sure thing is that ‘it won’t
happen exactly like last time’. We must also be alert
to ‘false memory syndrome’. We nearly always
remember things differently and it is well-accepted
that an individual’s memory can become distorted
over time (Tavris and Aronson 2008). Very often a situ-
ation will be different from how one remembered it
and can lead to a false analogy. Whilst Doswell
(2004) also raises concerns regarding representative-
ness and sample sizes in the context of analogues
and pattern recognition, I believe that forecasting by
analogues and conceptual models remains a vital
component in assessing NWP output, indentifying
likely hazards, identifying possible alternative scenar-
ios and, in some cases, adding smaller-scale detail.

Halo (Horns) Effect

This so-called ‘halo’ or ‘horns’ effect involves precon-
ceived notions about an individual’s abilities or traits.
It may be manifested by, for example, not questioning
the judgement of someone respected. No individual
is infallible. By the opposite token, someone who is
perceived as a maverick and having a reputation for
‘going off at a tangent’ (and perhaps being wrong on
the majority of instances) can be right on that one crit-
ical occasion – even if by chance! There are also
personal biases; the natural optimists versus
pessimists, degree of risk averseness etc.
Understanding these character traits (if correct) in
other forecasters (and indeed oneself) can allow one
to assess the weight given to their point of view.

Go For It! (or ‘let’s wait until the next
observation comes in!’)

When do we jump and issue a severe weather warn-
ing? There is a trade-off between giving adequate
lead-time (to allow the recipients sufficient opportunity
to take appropriate action) and waiting until we are
sufficiently confident that the event might actually
occur (i.e. avoiding a false alarm). However, the most
difficult decisions are often the ‘no warning’ decisions
– because it can leave one feeling ‘exposed’ if condi-
tions do then unexpectedly deteriorate.

Consistency of approach will always be a problem in
any situation where human judgement is called for.
Some individuals are perceived to issue warnings very
readily (‘trigger-happy’) whilst others hang back (or as
they claim ‘hold their nerve’). This appears linked to
some individuals being seen as pessimists and
others as optimists and reflects a different interpreta-
tion of risk between these individuals.

The philosophy of “let’s wait and see …” (or “let’s wait
until the next observation comes in”) can represent
an inertia (or paralysis) problem. There can be a reluc-
tance to issue warnings for potentially severe events.
This is sometimes manifested by the response from
colleagues (either in the same office or at another
forecasting site) “let’s see if we get any reports…”.
Such a response can act as a check on unwarranted
impulsiveness. However, the problem is that by the
time something has occurred and the reports of
weather impacts have filtered through, the damage is
largely done.

A big problem can be the sudden onset of certain
severe weather events. A developing Mesoscale
Convective System can do most of its damage (in
terms of flash flooding and lightning) in the first 30
minutes to an hour of its existence. With the usual
time-lag between relevant imagery coming in, making
the decision and warning dissemination time (allow-
ing for possible technical problems just at the wrong
time) this adds extra delay and can be critical. By the
time the emergency services are reporting problems it
is too late.

Therefore it can sometimes be counter-productive to
‘wait until the next observation comes in’. In small-
scale heavy convective rain, the observations often
miss the intense cells anyway – short period integrat-
ed radar rainfall forecasts can be very helpful in this
respect. Such scenarios are always a difficult judge-
ment call, but at least we can still warn areas in the
downstream firing-line even if we miss the onset of
the initial event.
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Solutions to individuals’ variation of approach might
focus on consulting colleagues as well as the use of
objective probabilistic (e.g. ensemble) products.
Personal verification scores might help. Individuals
could then see their biases and hopefully modify their
behaviours accordingly, resulting in greater consistency
of approach to warnings.

Holding One’s Nerve

How long do we hold onto a story which might just be
starting to go wrong? How strong have the contra-
indications got to be and how confident do we need
to be before we start amending or updating existing
forecasts or warnings?

There are many examples. One such example is wait-
ing for thunderstorms to develop in the late
spring/summer in a convergence zone. Predicted
activity may only spark off in early evening just when
you are beginning to lose faith –do you ‘hold your
nerve’ or cancel a warning already in force? Another
may be long-awaited overnight fog eventually forming
suddenly after dawn when you might have just about
given up on it.

NWPmodels can present similar dilemmas. Following a
sequence of similar model solutions, a new run then
throws up a significantly different story and a decision
has to bemade whether to accept it or not. Confidence
regarding whether to accept the new story depends on
a number of factors. For example, is it safely within the
range of solutions offered by an ‘ensemble’
(Richardson 2011,Young and Hewson 2012) or is it
close to (or even beyond) the ‘statistical tails’?What are
the risks involved in changing the story? Might it later
have to be changed back resulting in a ‘flip-flop’ in
guidance – a scenario guaranteed to undermine the
confidence of customers? If the change is over four
days ahead it is usually preferable to await confirma-
tion from models from other forecasting centres. If the
change is only 12 hours ahead it will often require a
bolder decision, especially if severe weather is
involved. It usually requires a careful consideration of
the risks involved based on available evidence.

A psychological phenomenon can occur whereby as a
possible weather event approaches, the forecast can
remain the same, but people's nerve can break. For
example it might be expected that fairly widespread
snow is expected but probably not heavy enough to
cause serious disruption. As that fairly widespread
snow becomes a reality and it is realised that it does
not take much to tip the balance to something worse,
people can become more risk averse and issue warn-

ings even when there is no substantive change to the
forecast - this is more likely to be done by an oncom-
ing shift.

Denial (Versus Keeping an Open
Mind!)

Imagine the scenario. Having spent the forecasting
shift building up a picture of what is happening and
perhaps feeling you have staked your reputation on
having ruled out certain alternative possibilities, an
observation comes in which is at odds with your
expectations. This can come as a particular blow (or
perhaps even humiliation) if arrived at after a vigorous
debate in which you’ve persuaded reluctant
colleagues that the development was unlikely.

There can be a temptation to dismiss the observation.
In some cases there will be an element of justifiable
doubt if the observation has a chequered history. I
recall one senior forecaster trying to persuade a mete-
orological observer that a thunderstorm he’d reported
could not be occurring at his own station. I also recall
a small radar echo being dismissed as spurious only
minutes before that echo produced a severe overhead
thunderstorm. Perhaps apocryphal was the tale of a
meteorological assistant forced to dump a pile of
snow on the forecaster’s desk at London in a desper-
ate attempt to persuade him of the deteriorating
conditions outside – all these events occurred many
years ago it must be said, but are extreme examples
of a failure to be open-minded.

Heads Down!

When you’re really busy in production the eye is often
‘off the ball’. Changes can be subtle but have major
impact. For example, unexpected showers appearing
on the radar at the end of a night with sub-zero road
surfaces could lead to widespread unanticipated
‘black ice’ andmany road accidents.

This is particularly the case in complex or high impact
events. Just when someone needs to be keeping an
eye on what’s going is when everyone is busiest issu-
ing or updating warnings, amending forecasts, deal-
ing with phone calls, requests for extra interviews,
telephone conferences etc. More often than not, with
the usefulness of medium range forecasts, the event
will have already been predicted and acted on but it
doesn’t stop subtle things changing in the final hours
before or even during the event e.g. rain not being
quite as intense, snow affecting a slightly different
area or winds not quite as strong as originally expected.
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There is the risk of having insufficient opportunity to
examine the very products that could be useful e.g.
latest high resolution NWP or radar products.
Conference or interview overload sets in and this can
really distract – especially when having TV crew
around all wanting a slice of the sensation/action and
spinning up the story. In such situations it is vital for
the Lead Forecaster to try and take a ‘bird’s eye view’
amidst the pandemonium and delegate work or,
better, anticipate the situation and call on additional
emergency resources in advance to monitor develop-
ments. It is also very important to keep ‘thinking
outside the box’ by adopting the approach “is the
story still proceeding as expected?”

Take a Break!

An inevitable consequence of information overload is
the need to keep up with the constant stream of new
information and data. An optimum amount of the
right information needs to be assimilated to enable
the most-considered judgements to be made. The
temptation becomes strong to be ‘chained to the
workstation’ to avoid missing something but this can
lead to progressively inflexible thinking, perhaps fail-
ing to spot the obvious contra-indications. Even just
stepping out for five minutes can bring fresh ideas to
mind that can provide insight into e.g. the story going
wrong or an additional product to examine.
Recognising when one’s attention span has lapsed
and taking a break helps to force oneself to re-evaluate
the story at intervals. ‘Flashes of inspiration’ some-
times occur when the mind is allowed to wander,
even for a short time.

Change of Shift Syndrome

This often involves a natural winding-down process
and failing to spot things going wrong towards the
end of a shift. This can manifest itself as, for example,
rain turning to snow, or thunderstorms suddenly crop-
ping up. How often have you noticed that ‘rogue’
observation just when handing over... the 15mm in an
hour somewhere when we’d held off issuing a heavy
rain warning, or the sub-60m visibility that suddenly
appears at dawn in winter which so often coincides
with handover time!

A strong temptation can be to “wait until new shift
takes over”. Shift changeover time can be notorious
for the story going wrong. During the time taken to
handover and log off and on to a workstation, the
weather may not be being monitored actively. When
forecasting on a national scale, it takes a while at the

start of a shift to gain a fully integrated picture of what
is going on because of the atmosphere’s inherent
complexity and so much data to take in This can
potentially add to the duration of this ‘dead period’.

The oncoming shift can sometimes be forced into the
situation of rapidly-considered ‘on the fly’ decisions if
things have been allowed to drift at the end of the
previous shift. However, judgement calls made in
such circumstances are usually correct because they
are based on what is already evident and should
arguably have been noticed an hour previously!
However, we still have to be wary of discarding an
earlier story entirely, only to discover on closer reflec-
tion that somemajor element of the existing story was
OK because of the time/opportunity the previous shift
had invested in arriving at it.

The fresh eye coming on shift often spots something
that no-one else has. In a similar vein it’s amazing
how often a forecaster on an admin duty just walking
around (or the oncoming shift) can spot something
you hadn’t thought of when standing aside from the
hurly-burly! I remember when a well-known television
presenter used to come for briefing at London in the
early afternoon or in the small hours of the morning
he could readily spot other possibilities/scenarios or
a story beginning to drift in the middle of everyone
else’s shift.

‘Meteorological Cancer’
and the ‘Reality Check’

‘Meteorological cancer’ (Snellman 1977) essentially
refers to being a slave to the NWP model. This could
be manifested by automatically following latest model
run or indeed opting to follow the best-packaged or
most easily viewed product. Although NWP models
are now generally extremely good we must still
remember to look at the observations and other inde-
pendent information. Back in the 1980s models were
often badly in error e.g. under-deepening of depres-
sions, failure to forecast convection and snow etc.
Hence in that era forecasting skills were regularly
invoked to make major changes to model predictions
to avoid a serious forecast failure. With the advent of
far superior models and a generation of forecasters
having grown up with these, there is now a risk of ‘dot
following’ or blindly accepting the latest model run
andmissing subtle but important shortcomings.

It is therefore important to periodically apply ‘reality
checks’ (otherwise known as ‘rules of thumb’ or
‘heuristics’) when relevant. These might include tradi-
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tional forecasting tools at our disposal e.g. statistical
min/max temperature methods (independent of the
model), using tephigrams to assess depth of instability
and fog points. A critical attitude is essential. For
example, ask “does the latest model output match
the rainfall radar and satellite imagery, or latest buoy
observations?”

In some cases, the reality check may only occur on
stepping out of the building on finishing a shift. For
example in springtime, over central England, seeing
overcast stratus and spots of drizzle accompanied by a
stiff NE wind in the morning leads to the immediate
conclusion that the predicted early diurnal clearance
just won’t happen. One can argue that a lack of contact
with human observers who can ‘sense’ more than just
the raw readings, has contributed to a ‘detachment’
from the weather which I believe presents a risk in a
large centralised environment. Other examples include
only appreciating how widespread or dense the fog is
on driving home, seeing the snow beginning to gather,
or noticing the cumulus tops looking ragged and evap-
orating, indicating dry air aloft, when you had been
expecting heavy showers to be forming. The realisation
is usually instant, often correct – but too late!

Stock Phrases Perpetuating a Myth

These largely result from ‘cardboard cut-out think-
ing’ and prescriptive ideas applied indiscriminately
in an inappropriate meteorological context. At best,
this reflects a laziness of approach and at worst
insufficient understanding of the relevant processes.

Thankfully, with the spread of knowledge, the under-
standing of mesoscale meteorology and high resolu-
tion models as well as rigorous professional training
we are gradually overcoming this problem. However
there follow some actual examples in italics, with
countervailing argument in brackets, of inappropri-
ate generalisations that I have occasionally heard
repeated through the years in scripts for the UK:

“Showers heaviest and most frequent near

west coasts.” True in autumn/winter (but not
inspring/summer where clearances often occur on
coasts in unstable airmasses)

“Any mist or fog will quickly disperse”’ (….but it’s now
early autumn or the fog is 200m deep and will persist
well into the morning!)

“Showers will die out this evening” (...but there’s a
small vortex aloft so showers will continue overnight
even inland)

“Risk of snow, especially on hills' in a situation where
it is just as likely at low levels.

“More cloudy on the east coast” in a NE’ly airstream
(but.. the cloud often extends a long way inland also)

“Windy, particularly on west coasts” (but what about
lee effects in eastern areas which can be more signifi-
cant?)

“Warm in the south but rather cool in the north”….. are
these comparisons to long term averages (higher in
the south than the north) or an attempt to describe
the ‘feel’ of the day?

Key learning points

The following key messages, aimed at Lead
Forecasters, emerge from the foregoing discussion:

• Encourage open debate - value the opinions of your
trusted critics – avoid groupthink

• Encourage others on shift to be your eyes and ears –
especially those who happen to be less busy.

• Foster the ability to maintain a ‘detached’ objective
view and to remain calm.

• Revisit the story at regular intervals during a shift,
and especially towards the end – this helps avoid
‘shift changeover syndrome’. Above all, keep an
openmind.

• Think ‘outside the box’ by adopting the approach
“what can go wrong?”

• Avoid the immediate temptation to dismiss that
‘rogue’ observation.

• Don’t necessarily jump to a new forecast based on
the latest model run -treat the latest run of a good
model seriously but keep in mind any weight of
evidence for the existing story.

• Consider the risk in changing (or not changing) the
story. Avoid the ‘flip-flop’ effect.

• What is likely to be the customer’s perception of the
weather – what is the ‘feel’ of the day?

• Carry out a ‘reality check’ independent of the model
if possible.

• Accept that things do go wrong – a certain amount
of hindsight investigation is a valuable learning tool
andmakes one aware of alternative developments.
A good forecaster accepts failure but is never satis
fied with it.

• And... if you think the story is going wrong at the end
of a shift, come clean, hand over and get out of the
door quickly!
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AROME-NWC
Overview, Results, Evolution and Perspectives

N. Merlet, P. CAU and C. Jauffret (DirOP/PI), with K. Maynard (DirOP/PG),
I. Sanchez (DirOP/COMPAS) and P. Brousseau (CNRM/GMAP).

Current nowcasting tools mostly use the extrapolation
of observed data, either using radar reflectivity or
satellite radiance. These tools can't be used for
predictions beyond 1-2 hours, because they can't
create or diminish cells, or take into account of orogra-
phy for example. Progress in numerical modelling,
together with increasing computational power, now
enable us to contemplate using modelling at all fore-
casting ranges. AROME-NWC, which has been techni-
cally operational since March 2016, was designed to
be used by forecasters for quick reaction in high-
stakes events and as a means to improving our exist-
ing nowcasting tools.

This document is an overview after one year in oper-
ation. It is also a blueprint for the future evolution
of the next and subsequent e-suites and avenues
for a merger between extrapolation methods and
numerical prediction.

AROME-NWC 2016 at a glance

AROME-NWC: “ Configuration
of AROME-NWC for nowcasting”
AROME-NWC is based on AROME-FR, the convective-
scale and limited area system of METEO FRANCE:
same domain, same physics and dynamics, same
3DVar data assimilation, same scale (1.3km), same
ARPEGE coupler model…
Some adjustments were made to meet nowcasting
needs : availability of data for very short range, and
updates of latest observations - both within 30
minutes.
These constraints mean that a compromise must be
made between the observation update and computa-
tional time. The assimilation window of AROME-NWC
is thus narrower, hence uses fewer observations than
in AROME-FR.

AROME-NWC runs every hour based on an analysis
from the last available AROME-FR forecast (the
‘guess’) and observations gathered between H-10min
and H+10min. Every AROME-NWC run is not on the
same footing as they are based on guesses of differ-
ent ages . Robustness and assimilation performances
led to making this choice.
• accumulated rainfall 15min (rain, snow, graupel)

Other fields are produced only for the calculation of
some diagnostics : convection, fog, winter weather
surface phenomena.

AROME-NWC (cy41t1) at a glance:
24 runs (hourly atmospheric analysis)

Surface initialisation: from aSURFEXAROME-FR
forecast

Maximum forecast range: +6h

Output: 15min

Assimilationwindow: [-10min;+10min[;
cut-off+10min(against 1h30 for AROME-FR)

Output availability fromH+30min for the 6h forecast

AROME-NWC (cy41t1) at a glance:
Every hour, 838 new AROME-NWC fields are produced:

The AROME-NWC dashboard enables forecasters to be

warned in case of any excess threshold of any field and

to visualise relevant maps. These thresholds are set by

Inter-regional Services.

It enables visualisation of several available forecasts

for a given hour.

This site was tailored to meet forecasters’ needs and

expectations during the 2015 experiments.

Guess and hydrometeores gave by AROME-FR, coupling files made by AROME-FR

AROME-NWC

forecasts up
to 6h
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What are the results after one year?

Spring/Summer 2016 scores
(source: Monitoring Report 118 & 119)
Sensible weather parameters (precipitation, mean
wind speed, 10m gust, 2m temperature) are moni-
tored. The goal is to check the added-value of AROME-
NWC compared to AROME-FR which gave the
background for the assimilation. We are thus in an
operational context when comparing AROME-NWC to
the available AROME-FR at the time and thus based
on a less recent analysis.

Precipitation: betterscores than forAROME-FR
For the hourly cumulative rainfall/precipitation (over
5mm/h), AROME-NWC reduces the overestimation
made by AROME-FR. For the first hour, the reduction is
too great but more accurate afterwards. It is worth
noting that there is a decrease of false rate alarm and
a slight increase of the detection rate. The false alarm
rate is quite important in the morning while detection
rates are low, leading to negative Heidke skill scores
(HSS) but nevertheless better than those of AROME-
FR. During the afternoon, there are fewer false alarm
rates and detection rates are better; HSS are positive
and again better than those of AROME-FR.

Wind: better score skill ,especially during the
first hours
For gusts over 60km/h, AROME-NWC performs much
better than AROME-FR during the first two hours,
reducing under-estimations but still not enough. For
these forecasts, AROME-NWC improves detection rates
without being detrimental to false alarm rates. For
other forecasts ranges, bothmodels perform equally.

Similar to result for precipitation, HSS for AROME-NWC
gust wind are better than those for AROME-FR.

For precipitation as well as for gust winds, HSS are
monitored against forecasts of persistence initialized
with available observations at the start of every
AROME-NWC run.

This persistence gives good score skill for the first
forecasts, and constitute a legitimate standard which
numerical predictions will find difficult to beat.

Subjective evaluations
Subjective evaluations are carried out on selected
meteorological events. The following elements are
based on the 2015-2016 experiment and on the
control of some recurring behaviours of the models.

2015 Lab test forecasts
Prior to being operational, the forecasting department
carried out some forecasts during the autumn of
2015. They involved more than 40 forecasters from
the main and regional forecasting departments. 10
events were thus studied in near operational condi-
tions whereby convection, frontal rain, synoptic wind,
maritime fog, gusts and snow were discussed.

The outcome is that AROME-NWC can be useful for
forecast ranges under 2 h (the details about the first
stages of an event…). The variability of the successive
AROME-NWC runs together with the loss of observa-
tions from the assimilation of surface observations
was upsetting to users and led to AROME-NWC behav-
ing like AROME-FR.

Overview on the recurrent behaviour of
models.
Since it became operational, AROME-NWC, like other
models, is regularly monitored, with forecasters
checking for recurring behaviour. The monitoring aims
at pinpointing the erroneous and reproducible behav-
iours of numerical models. The latest published report
deals with a dozen identified troublesome events over
the period April-June 2016.

Most feedback is about difficulties encountered by
AROME-NWC to readjust to observations (either late or
no readjustment). For extreme cases, AROME-NWC
fails to improve AROME-FR or even worsen AROME-FR
forecasts.

Planned changes

• Specific defects of AROME-FR are transmitted to
AROME-NWC

• Apart from the first few hours, AROME-NWC is found
to be too close to AROME-FR

• The variability between AROME-NWC runs render its
use difficult

• In some cases, difficulties encountered by AROME-
NWC in readjusting to observations

In addition to AROME-FR improvements that will bene-
fit AROME-NWC, other avenues are being explored:

Less weight given to observations?
(next e-suite)
At the present time, observations are given more
importance in the assimilation of AROME-NWC than in

A word about scores:
The success rate is the total number of good forecasts

in relation to the total number of events.

HSS is equal to: success rate – reference success

rate/1- reference success rate

HSS characterizes all good forecasts against

a reference forecast (here the persistence).

It varies from -∞ to 1, where 1 is the perfect score

and 0 is the reference forecast score
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that of AROME-FR. Hence, AROME-NWC analyses are
closer to observations than those of AROME-FR. To a
numerical model, an analysis close to observations is
no warranty of good predictions. As a matter of fact,
during the assimilation, the closest post-processing
has to be to observations, the furthest it may depart
from its equilibrium which affects the first predictions
of the model. To reduce the nudging coefficient leads
to a reduction of the imbalance in the model fields
due to the analysis stage, and hence, leads to better
forecasts. This modification is currently in the process
of validation to be implemented in the next e-suite.

Extension into the past of the observation
extraction window
The current AROME-NWC assimilation window takes
into account almost only radar and surface observa-
tions (essentially in precipitation areas covered by the
French network). To increase the number of observed
data over the domain and in all weather, it was
suggested that the current window should be set to
[-20mn;+10mn] so that SEVERI satellite observations,
valid at H-15min (those at H being not available with
a 10min cut-off), could be assimilated. However, this
brought no improvement and will not be implemented
in the next e-suite.

Use of a forecast initialised by IAU
(Incremental Analysis Update)
For AROME-NWC, as for AROME-FR, hydro-meteor
fields cannot be modified during the analysis phase
as it takes some time to adjust to the new analysed
fields (wind, temp, specific humidity and surface pres-
sure). Therefore, reflectivity fields for the 15 or 30
minutes AROME-NWC forecasts may not be represen-
tative of the new state of the model.

The use of IAU, already implemented for
AROME-FR, can shorten the adjustment time.
IAU shall be used in a slightly different way in
AROME-NWC (see boxed text)

Towards a cycled IAU initialised
forecast
AROME-NWC is not run in cycle and does not
use it own predictions for future predictions
for lack of assimilated observations (too short
cut-off). Consequently, the AROME-NWC run
does not directly benefit from the previous
AROME-NWC run modifications.

Cycling IAU in AROME-NWC aims at mixing
information from two consecutive cycles in an
innovative way, so that a maximum observa-
tions can gain control over analyses. Cycling
IAU should also reduce the inter-run variability.
First results are promising.

Data fusion extrapolation /
numerical predictions

At nowcasting scale, AROME-NWC data are added to
conventional ones retrieved from the extrapolation of
observations. Thus, the extrapolation of observations
and observed situations gets closer about the first
hours of the forecast. AROME-NWC fields can remedy
known defects of the extrapolation of observations
(such as relief areas, no occurrence or disappearance
of cells…)

Blending these very different data is an important line
of work for the nowcasting department. The aim is to
take the best of each method to have the most rele-
vant information in the [0-3h] forecasts.

Several approaches have been investigated. The first
method, based on predicted and extrapolated match-
ing cells, was in the end discarded as too complex.
The method, developed since June 2016, rests on a
so-called “sequential aggregation of predictors”
method. This method aims to blend two predictors (in
our case the extrapolation of 2PIR and AROME-NWC)
so as to get a compound close to, or better than, the
best of any of them.

The end product is a weighted sum of numerical
prediction fields and of extrapolations. The weights
given to each predictor are adjusted in real time
according to their recent behaviour in regard to
observation.

A first merger version between extrapolation and
numerical prediction of rainfall (with time step 5’) has
been produced since December 2016. It will be tested
and improved during 2017. A fusion of reflectivities
will also be implemented in 2017.

Classic prediction AROME-NWC

1 hour IAU prediction
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IAU at a glance
In AROME-FR, IAU is used to shift the first 1h prediction

closer to the following run prediction by the addition

by fraction of the (δ) analysis increment at each
time-step.

For AROME-NWC, the idea is to take as a starting

point of the prediction the result of a 1h prediction

of the previous run,modified by IAU to get closer

to the analysis of the run of the hour H.
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Introduction

A high-impact weather event associated with severe
convection affected Israel and the eastern
Mediterranean on 25 October, 2015. Several cities in
Egypt and Israel saw streets flooded. In Israel strong
winds knocked down trees and power lines, leaving
thousands of homes and businesses without electric-
ity. The winds and significant hail caused widespread
property damage, including to agricultural infrastruc-
ture. The storm even caused one death in a construc-
tion site when the wind blew over a wall, and one
moderately injured when a tree fell on a bus. Below is
an analysis of the antecedent conditions that led to
the severe storm’s formation, and the storm’s
features.

Synoptic and Mesoscale Analysis

A positively-tilted upper-level trough progressed
southeastward from western Europe to the central
Mediterranean Sea and north Africa. From 22-24
October, a surface low tracked from southern Italy to
the coast of Libya. Meanwhile a trough extended
northward from the Red Sea over the Arabian
Peninsula, Israel and eastern Egypt. The surface low
ultimately moved into the area of the inverted trough,
which deepened as the upper-level trough
approached (Figure 1).

The October 2015 Supercell Storm in Israel
Alissa Razy, Elyakom Vadislavsky, Anat Baharad, Noam Halfon, Itsik Carmona,
Yoav Levi, Amit Savir

Also in the days leading up to the event, a tropical
plume of moisture was advected in mid-tropospheric
southwesterly flow from tropical west Africa to the
eastern Mediterranean (Figure 2). These features (the
surface “Red Sea Trough” and tropical moisture
plume) are typical in the fall in the eastern
Mediterranean (Dayan et al. 2001). The sea-surface
temperature is still warm from the summer (mid-20s
˚C), rendering the atmosphere potentially unstable.
Normally when an upper-level trough causes an
“active Red Sea Trough” in this moist, potentially
unstable atmosphere, the result is ordinary thunder-
storms in Israel.

On 24 October 18UTC, as the surface low joined the
inverted trough, there was forcing for ascent from the
upper troposphere: a jet streak embedded within the
subtropical jet approached the Nile Delta and eastern
Mediterranean (Figure 3a), while a region of positive
(cyclonic) vorticity at 300 hPa was moving into the
area, leading to cyclonic vorticity advection (Figure
3b). Meanwhile a dry slot aloft was advancing toward
the eastern Mediterranean, as seen in the water
vapour satellite image (Figure 4). The dry slot indi-
cates a tropopause fold, whereby an upper-tropos-
pheric front leads to the downward advection of dry
stratospheric air into the troposphere. This approach-
ing dry slot in an atmosphere of high total column
water vapour increased instability. The lift induced by
the jet streak and cyclonic vorticity advection then
triggered convection. This convection can be seen

� Figure 1: Sea-level pressure (hPa) and 500-hPa geopotential

heights (dam), 24October 2015 18UTC. All model data fromECMWF.

� Figure 2: Total column water vapour (kg/m2), 24 October 2015

18 UTC.
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oriented in a NNE-SSW line over the eastern
Mediterranean between Egypt and Cyprus in the
satellite image. Convection continued to produce
multiple cells along this NNE-SSW line over the next
few hours.

During this period, a warm, dry airmass pushed in
from southeast, which is a desert region (Figure 5).
The warm, dry air moved over an area of very high
values of wet-bulb potential temperature near the
surface (Figure 6). Thus instability grew significantly in
the eastern Mediterranean, as demonstrated by the
stark increase in CAPE and decrease in CIN over the
next few hours (Figure 7). The wind profile at this time
shows winds turning clockwise with height (not
shown), indicating the warm air advection, and verti-
cal wind shear.

As a result of the wind shear and greatly-increased
instability in the convectively active atmosphere,
severe convection was triggered around 02UTC on 25
October off the coast of the Nile Delta, forming a
supercell. Over the next five hours, the cell

� Figure 3: top, a: Isotachs at 300 hPa, 24October 2015 18UTC.

bottom, b: Vorticity at 300 hPa, 24October 2015 18UTC.

� Figure 4:Water vapour satellite image, 24October 2015 18UTC.

� Figure 6:Wet-bulb potential temperatures andwind barbs at 1000

hPa, 25October 2015 00UTC.

� Figure 5: Isotherms (°C) andwind barbs at 850 hPa, 25October

2015 00UTC.
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� Figure 7: top, a: Convective available potential energy on 24October 2015 18UTC (left) and 25October 2015 00UTC (right).

bottom, b: Convective inhibition on 24October 2015 18UTC (left) and 25October 2015 00UTC (right).

� Figure 8: IR satellite image from25October 2015 07:35 UTC.

Brightness temperature (contours every 5°C, -50°C and below). Red
dots indicate lowest BT from every 5minutes beginning at 00UTC.
Pink diamonds indicate top of the hour.

� Figure 9: Satellite imagery from25October 2015 07:30UTC.

Clockwise from top left: IR, daymicrophysics, high-resolution visible,
convective storms.
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progressed eastward, to the right of the mid-level
(southwesterly) flow, while consistently registering
extremely cold cloud top temperatures (-70°C to -
74°C) (Figure 8). A right-moving storm with such cold
cloud tops are characteristics of a supercell.

� Figure 10: Three-dimensional rendering of the stormusing Bet

Dagan radar data. Pink areas indicate reflectivies above 45 dBZ..

� Figure 11: Cross-sectional analysis of the stormusing Bet Dagan radar

data on 25October 2015 at 07:25 UTC (top) and 07:50UTC (bottom).
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The Storm’s Landfall and Impact

The stormmade landfall in Israel at about 07UTC on 25
October. The storm cell had such violent vertical
motions that overshooting tops into the stratosphere
are clearly visible by the colouring and texture in the
satellite imagery (Figure 9). The brightness tempera-
ture was below -70°C, at a height of 17 km. The three-
dimensional rendering of the storm shows a significant
core of reflectivities exceeding 45 dBZ over Herzliya,
indicating the presence of hail (Figure 10). A second,
smaller core is located further south, just off the coast.
More details of these features can be seen in figure 11.

The gust front from the storm produced winds of
17 m/s, and gusts up to 28 m/s, in the vicinity of
where it made landfall (the central coastal plain and
Sharon region). The strongest winds were recorded at
Hadera Port, with a sustained wind speed of 28.5 m/s
and gusts up to 36.8 m/s. The storm also dumped
heavy rain during a short period of time over each
given location; in Maale Gilboa, the rainfall rate
reached 26.8 mm in 10minutes.

Conclusion

On 25 October 2015, a rare combination of synoptic
and mesoscale conditions took hold in the eastern
Meditteranean. In a convectively active environment
carried over from the previous evening, a warm, dry
airmass overrode high values of low-level wet-bulb
potential temperatures in an area of vertical wind
shear. A supercell storm formed, and a severe thun-
derstorm made landfall in Israel a few hours later. The
storm caused significant hail, winds and short-term
precipitation. It caused widespread damage and even
one death. This storm was historic in its features and
its impact.
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� Figure 13.Map of hail. Locations indicated by green circles signify

hail reports of 3 cmormore. The blue area represents the likely
region of hail of 3 cmormore, estimated using radar reflectivities
and lightningmaps. The purple area represents the extent reached
by the gust front.

� Figure 12: Hail in Kibbutz Eyal on 25October 2015. Photo courtesy

of Zvi Tzeizl.

Reflectivity values exceed 55 dBZ in the main core over
Herzliya. The storm shows significant vertical extent of
high-reflectivity cores, with values above 50 dBZ
exceeding 10 km in height. The storm progressed
northeastward, still producing heavy rains and hail, as
indicated by reflectivites over 60 dBZ. There was also
an exceptional number of lightning strikes recorded in
the area (not shown). Reports by observers in
locations along the storm track included hail of a few
centimetres in diameter, up to 7 cm (Figures 12, 13).
Such large hail makes this an historic storm. The
widespread area of significant hail, from Herzliya
northeastward to Beit Shean Valley, is also signficant.
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WGCEF Task Team on Storm Naming in Europe
Evelyn Cusack/Laura Paterson/Will Lang/Christian Csekits.

WGCEF, the Working Group for the Cooperation
between European Forecasters, was established in
1995 and is open to forecasters from all the
European National Meteorological Services. At the
annual meeting there is usually one forecaster from
each country present although in some cases the
representative is the Deputy Head or the Head of the
Forecasting Division.

Since 2013 WGCEF is part of the EUMETNET
Forecasting Program whose manager is Dick
Blaauboer (KNMI) and as such reports to the
Scientific, Technical Advisory Committee (STAC).

Within WGCEF a Task Team is working on a proce-
dure to harmonize the naming of storms over
Europe. This Task Team was set was set up by WGCEF
in 2013 in response to the increasing use by the
European media, inter alia, of colloquial names for
any meteorological depression with disruptive
weather.

Naming storms is not a new practice. For several
hundred years many hurricanes in the West Indies
were named after the particular saint's day on which
the hurricane occurred. Ivan R. Tannehill describes in
his book "Hurricanes" the major tropical storms of
recorded history and mentions many hurricanes
named after saints. For example, there was
"Hurricane Santa Ana" which struck Puerto Rico with
exceptional violence on July 26, 1825, and "San
Felipe" (the first) and "San Felipe" (the second)
which hit Puerto Rico on September 13 in both 1876
and 1928.
(http://www.nhc.noaa.gov/aboutnames_history.shtml)

Closer to home, in Ireland, a great storm in February,
1903 is referred to as the Ulysses storm as it is
referred to in the great work of literature, Ulysses by
James Joyce.
(http://www.met.ie/climate-ireland/weather-
events/Feb1903_storm.pdf)

In November 2002, the
Free University of Berlin,
started the “Aktion
Wetterpate (Adopt-a-
Vortex)”. The public has

the opportunity to become ‘clients’ and adopt highs
or lows. To adopt a name, a fee has to be paid and
this helps maintain “the Students Observation
Service” at the Weather Station 10381 (Berlin-
Dahlem). The names that are given (= adopted) are
published in the ‘Berliner Wetterkarte’ and are avail-
able for use by any weather services or media (news-
papers, radio, TV, internet). This practice has been
well established for over 50 years and is beloved by
the German Weather Service, the media and also by
the public. (http://www.met.fu-berlin.de/adopt-a-
vortex/historie)

Feedback from users shows that storm-naming can
be a very effective way of increasing the influence
and reach of the official warnings and advice from
NMSs. There are many benefits also to the forecast-
ers by these schemes being conducted as a partner-
ship between NMS’s.

Various attempts to stimulate discussion on opera-
tional issues, including upcoming high-impact
weather, via the Meteoalarm discussion forum, have
been met with little success. WGCEF believes it is
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vital that European forecasters are encouraged to
collaborate between NMSs, and that EUMETNET
could play a pivotal role in enabling these collabora-
tions.

• Between the Danish Met Service (DMI), the
Swedish Hydrometeorological Service (SMHI) and
Met Norway.
• Meteo France, AEMET and IPMA intend to name
storms over the south-western parts of Europe with-
in this year.

Chair: Evelyn Cusack.
Western Europe (Ireland & UK): Laura Paterson.
Southwest Europe (Portugal/Spain/France):
Bernard Roulet/Paula Leitao/Lola Olmeda
North (Norway/Sweden/Denmark): Karen-Helen
Doublet.
East: Vida Ralien
Central: Robert Hausen
Italy & Southeast: Alessio Canessa

Austria,
Bosnia-Herzegovina,
Belgium, Bulgaria,
Switzerland, Cyprus,
Czech Republic, Germany,
Denmark, Estonia, Spain,
Finland, France, Greece,
Croatia, Hungary, Ireland,
Iceland, Italy, Luxemburg,
Latvia, Former Yugoslav
Republic of Macedonia,
Malta, Montenegro,
Netherlands, Norway,
Poland, Portugal, Romania,
Serbia, Sweden, Slovenia,
Slovakia, United Kingdom

And the ultimate goal is the integration of a storm
naming framework/scheme in Europe into the next
phase of EMMA in 2019.

The objective of theWGCEF TaskTeam is to make a
unified Storm Naming scheme that will be operated
by all the NMS’s in Europe and will be used by the
media and all other agencies including Civil
Protection.

This will require:
• Coordination with existing schemes run by some of
the NMSs.
• Coordination with the scheme run by the Free
University of Berlin.
• Construction of new local groupings to cover all of
Europe.
• Approval by the WMO in analogy with the tropical
storm naming schemes in the Atlantic and Pacific
etc.

The Task Team needs to address a number of scien-
tific, technical and practical issues in order to imple-
ment an operational system that works in a way
comparable with the one that is in place at WMO for
naming tropical cyclones.
Some working partnerships of regional storm
naming systems of adjacent NMS’s in Europe do
already exist:
• Between the UK Met Office and the Irish Met
Service, Met Eireann.

The current WGCEF Task Team for Storm Naming in
Europe is as follows:
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Much work is needed to make a framework naming
system for Europe but as forecasters we share a
common goal:

to ensure the protection and safety of life and prop-
erty by issuing public weather forecasts and warn-
ings.

To quote Dr Will Lang from our 2016 Newsletter: ‘As
a profession, Meteorologists must place a strong

focus in the coming years in maximising and, just as

importantly, demonstrating the benefits of our

services to our citizens, communities and economies.

Our understanding of the Socio-Economic Benefits of

weather services is rapidly evolving, and we should

be confident in asserting that money invested in

effective, user-focused NMSs is money well spent. Of

course, these should not be idle claims, and we must

develop means of proving our worth, year by year,

season by season, and event-by-event. …… our

collaborative efforts on behalf of others bring wider

benefits such as improved global security and pros-

perity, which in turn improve conditions in our own

countries….’

Analysis shows that there was a huge amount of
media and public engagement with the names, and
that the 55% of people surveyed changed their
behaviour in some way upon hearing about a named
storm. The naming scheme is linked to severe
weather warnings, primarily for wind events that are
expected to cause substantial impacts but also
heavy rain has been added.

Overall the pilot so far has been deemed a success,
in that it has achieved both of its aims and received
great media and public engagement although the
2016-2017 winter has been exceptionally quiet!

High engagement from the press with names being
referenced thousands of times in the web and
printed press. (2015-2016) Italy & Southeast:
Alessio Canessa

Regional pilot project between the Met Office (UK)
andMet Éireann (Ireland).

In September 2015, the Met Office and Met Éireann
began a 2 year pilot scheme to name wind storms
that were forecast to impact the UK and the Republic
of Ireland. The aims were to provide a single authori-
tative naming system for the storms that affect the
UK and Ireland and to raise the awareness of severe
weather before it hits.

It is planned to continue the scheme for the 2017-2018 season in
either an extended pilot or operational manner.

The naming scheme used was linked to Met Office
and Met Éireann severe weather warnings, for large
scale wind events that were expected to cause
substantial impacts. The storms were named by
operational meteorologists and the names were then
communicated to the public through a wide variety
of traditional and social media channels.


