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Dear Readers and Colleagues,

It's been a busy 12 months since our last newsletter. But as I write this, the sun is shining, the 'winter with-
out end' appears to have ended, and I have a few moments to look back on the extraordinary period
Summer 2012 to Spring 2013.

Last summer was one of extremes. Summer 2012 saw heat waves which brought record-breaking tempera-
tures to some parts of Europe, with drought and wildfires in some areas too. In contrast, the UK experienced
its wettest June for over a hundred years along with some significant flooding. The rain and flooding contin-
ued into July, though drier conditions returned just in time for the Olympics, much to the relief of forecasters
and the UK government in particular. Much more seriously, the severe flash floods on the Black Sea coast of
Russia in early July brought a sobering reminder of just how deadly the weather can be. From my perspec-
tive, it seemed as if my own corner of Europe remained in a constant state of heightened flood risk as rain
continued to fall in abundance during the autumn and early winter. But then cold weather and snow took
hold of much of the continent, only releasing its grip in April. As forecasters we've taken a leading role in
helping others prepare for these events. The ongoing financial situation continues to affect us all, whether
through budget restraints, reduced staffing levels, or loss of key customers, but recent severe weather
highlights how our profession can make a real contribution to people's lives and to the effective functioning
of our nations.

Of course, quieter periods of weather give us the opportunity not just to reflect on past events, but also to
document our experiences, identify lessons to learn, and to share them with our fellow forecasters. As a
means of building links between operational meteorologists across Europe, the WGCEF offers something a
little different. We take an interest in new science, new modelling techniques and new technology. But we
take a particular interest in the human element: in forecasters and forecasting, in the way we develop our
skills and experience, the way we make our decisions, and the way we communicate our assessments and
predictions to make sure they are understood and acted upon. Most importantly our group is a forum for
forecasters to share their experience and knowledge, and in doing so we find common ground and build
friendships across organisations and across borders. Recently we have come to realise that our knowledge
can be shared more widely and become more influential within the meteorological community. This is a key
factor in our decision to formalise our links with EUMETNET, which we hope to finalise in the coming
months.

As usual, we have a broad range of interesting articles in this year's newsletter. Its publication to such a
professional standard is only possible due to the generosity of Meteo-France, and I would once more like to
extend our thanks to Bernard Roulet and his colleagues. I will also thank Andre-Charles Letestu for his
ongoing management of the WGCEF website www.euroforecaster.org. And many thanks must go to Vida
Raliene and her colleagues who organised and hosted our excellent 2012 meeting in Vilnius. Most of all, I'm
sure we are all grateful to Frank Kroonenberg for his efforts as WGCEF Chairman over the last four years.

I hope you find this newsletter an enjoyable and informative read, and look forward to seeing you at our

next meeting in Luxembourg on Friday 4th October 2013.
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Minutes of the WGCEF 2012 Annual Meeting
Lithuanian Hydrometeorological Service, Vilnius, Lithuania
5th October 2012

Introductions

Vida Augliene (Director, LHMS) welcomed the group
to Vilnius, noting its location at the 'geographical
centre of Europe'. She explained that the LHMS sits
within the Ministry of Environment. It has 296 staff,
including 100 in Vilnius. Half of this total have a
university education. The total includes 110 meteo-
rological and hydrological observers. Unusually
(and perhaps uniquely!) for a European NMS, most
(73%) of its staff are female.

LHMS has a strong involvement in weather activities
across Europe and within the global meteorological
community, for example through WMO, Eumetnet,

Eumetcal and the HIRLAM consortium. They place a
high priority on these collaborative activities, partic-
ularly as a means of developing staff.

The LHMS website meteo.lt has grown in popularity,
having 6 million visits in 2008 and 24 million in
2011. They are currently undertaking a 1.2m Euro
project to enhance their internet capability further,
due to be completed in 2014.

Vida Raliene then gave an overview of LMHS's fore-
casting operations, explaining their responsibilities
in the public, marine, aviation and civil protection
sectors. They have 11 operational forecasters, in
addition to a Chief and a Head.

Present:

Frank Kroonenberg (Netherlands, Chair -2012), Will Lang (UK, Vice-Chair, Chair 2012-)

Klaus Baenke (Germany), Brice Briere (Luxembourg), Imre Bonta (Hungary), Evelyn
Cusack (Ireland), Christian Csekits (Austria), Karen-Helen Doublet (Norway),
Alessandro Fuccello (Italy), Andre-Charles Letestu (Switzerland), Jean Nemeghaire
(Belgium), Lola Olmeda (Spain), Taimi Paljak (Estonia), Antti Pelkonen (Finland), Vida
Raliene (Lithuania), Bernard Roulet (France), Zoran Vakula (Croatia), Andris Viksna
(Latvia)

The European Forecaster6
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Chairperson's Introduction

Frank welcomed the new members to the group
(Brice, Taimi and Andres). The agenda was agreed,
and minutes from the Bergen 2011 meeting were
judged to have been completed.

Frank noted that an impressive 17 countries were
represented at the current meeting, and thanked Vida
and her team for hosting the meeting and providing
the evening meal.

The main theme of Frank's opening address was the
perception of our forecasts by the general public
(and by other users). In the Netherlands, and
perhaps elsewhere, the public can sometimes be
unsatisfied by the negative aspects of forecasts,
and their (understandable) emphasis on poor
weather. He cited the case of owners of 'beach
clubs' in the Netherlands who had complained that
weather forecasts which stressed negative aspects
of the weather were affecting their businesses. He
explained that Dutch commercial weather providers
have agreed to be more positive in the wording of
their forecasts when possible, and asked whether
European NMSs might consider a similar approach.

Frank then announced his intention to step down as
Chair of the group and to hand over to Will, as agreed
at the Bergen meeting. He invited members of the
group to nominate a new Vice-Chair to replace Will.
Zoran nominated Evelyn Cusack, and this nomination
was supported by the rest of the group. Evelyn then
agreed to become the new Vice-Chair of the WGCEF.
Will took over as Chair for the rest of the meeting.

Newsletter

All group members present expressed their satisfac-
tion with the 17th edition of the WGCEF newsletter.
Bernard confirmed that the Director of Meteo France
was ‘flattered’ by the letter of gratitude he had
received from the Chair last year, and that Meteo
France would continue to publish the newsletter on
behalf of the group. This offer of continued support
was warmly accepted.

Website

Andre-Charles led a discussion on the 'new look'
WGCEF website. It was agreed that the new site was
a major improvement, and offered new opportuni-
ties for networking and collaboration between

members. It was suggested that the site (and
indeed the group in general) would benefit from a
new logo. Brice volunteered to source this.
Alessando suggested that the site could become a
forum for 'real-time' case studies, and the group
agreed to try using the site for this purpose. It was
also agreed that the links to other sites could be re-
ordered to give more emphasis to Meteoalarm.

Andre-Charles was thanked for his efforts in main-
taining the website, as were the other members of
the group who had contributed to the redesign.

Eumetnet Proposals

Frank and Will explained the background to the
proposal for the group to officially become a
Eumetnet Working Group. After discussions around
the mutual benefits of links between WGCEF and
Eumetnet, the group unanimously agreed the
following response to the proposal:

1. We are eager to link with the Forecasting
Programme of Eumetnet for a trial period of two
years.

2. We will look to arranging a connection with
Eumetnet that does not entail a significant drain in
resources or additional workload for WGCEF
member and chairpersons.

3. Will Lang will take up an action to inform the
members of the group not present at this meeting of
our decision.

4. Will Lang (also on behalf of Frank Kroonenberg)
will inform Steve Noyes (Eumetnet Director) of our
positive decision.

Group Membership

After the Eumetnet discussions, a brief discussion
followed about WGCEF membership. It was agreed
that membership should be as representative of the
European forecasting community as possible, and
therefore that we should try to ensure each nation
had the opportunity to have an active representa-
tive within the group.

Will agreed to coordinate an effort to address these
issues. As an example, possibilities of identifying
group members from Russia and from Iceland were
mentioned.

The European Forecaster 7
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Round Table Update

As has become usual at our meetings, members of
the group were then invited to briefly summarise any
key developments at their organisation during the
last year.

Andre-Charles (Switzerland)
• Meteo Suisse had been looking at the possibility of
privatisation, but this option has now been rejected.

• The organisation is in the process of moving build-
ings.

• TAF production will be centralised.

Brice (Luxembourg)
• Historically, the service in Luxembourg has con-
centrated on aviation forecasting, with just a small
amount of public work. But recently, with the per-
mission of the government, there has been a repri-
oritisation to recognise the importance of general
forecasting work for the public.

• Currently the service has 12 forecasters, plus a
number of consultants.

• They are implementing the German FeWis system
in Luxembourg.

Klaus (Germany)
• AutoWARN is now scheduled to become opera-
tional by 2015.

• The COSMO-DE ensembles are now operational.

• Renewable energy is an increasingly important
field of attention for DWD.

• DWD has become active on Facebook.

Christian (Austria)
• ZAMG has a new homepage, with much greater
access to forecasts.

• There remains considerable competition with pri-
vate weather providers.

• Videoconferencing tools are being used to aid col-
laboration between the regional offices, mainly for
internal use and for training.

• Research staff are now obliged to spend 25% of
their time in operations.

Zoran (Croatia)
• There is still a lack of forecasters within the service.

• More free information is being given via the web,
including new heat warnings.

Taimi (Estonia)
• The Estonian met office has moved; hydrologists
have left the institute and their tasks are now per-

formed by meteorologists (who have learned about
hydrology, and other issues such as sea ice).

• There are currently 11 forecasters in the service,
plus a Head.

• A new website is under construction.

Frank (Netherlands)
• KNMI is implementing an open data policy next
year.

• It is likely to remain a full government agency.

• Discussion is ongoing on the future of KNMI’s aero-
nautical services, but they are likely to keep them for
at least 4-5 years.

Andris (Latvia)
• They have started to use FMI’s TAF editing soft-
ware, in addition to the Finnish HIRLAM model.

• There is a new website, a popular Twitter account,
and services for smartphones.

• There is a focus on the emerging energy market,
and also services for road maintenance.

Will (UK)
• The Met Office’s social media services have
expanded greatly in the last year, with over 80,000
followers of its Twitter account.

• Despite the difficult economic environment and an
ongoing pay freeze, the Met Office continues to
recruit and train forecasters, focussing their efforts
on advice-giving roles embedded within customers’
organisations.

Antti (Finland)
• FMI has also implemented an open data policy.

• There has been considerable work undertaken on
forecaster competencies.

Imre (Hungary)
• Summer 2012 was Hungary’s 2nd hottest on record.

• Staffing at the met service has reduced from 224 to
194 people.

• The largest commercial customers are in the avia-
tion and energy sectors, and the media.

• There is a new website.

Jean (Belgium)
• RMI has officially rejoined with the Oostende
marine met service.

• New radar has been installed at Jabeke

• There is increasing emphasis on nowcasting, par-
ticularly within text for warnings.

The European Forecaster8
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• Warning exchange with forecasters in neighbouring
countries has become routine, with an exchange of
information and ideas in the lead up to a weather
event.

France (Bernard)
• Meteo-France has closed 7 local centres in the last
year.

• They have implemented a new visualisation sys-
tem for forecasters.

Spain (Lola)
• There has been a reorganisation at AEMET due to
financial constraints and political change, to deliver
greater flexibility and efficiency.

• The flooding in September 2012 was well forecast.

• There has been much work on establishing the
socio-economic benefits of weather forecasts.

• There has also been work on building a database
of severe weather events.

• The summer of 2012 was the 4th driest and hottest
on record.

Ireland (Evelyn)
• Met Eireann staffing levels have reduced from
around 350 to 170 in recent years, with a reduction
in the number of divisions from 8 to 4.

• Ireland’s first woman senior meteorologist was
recently appointed.

• A ‘Development Meteorologist’ has been appoint-
ed: a day-working position looking at improving fore-
casting processes and services.

• New climate averages for Ireland for the period
1981 to 2010 have recently been published [Evelyn
circulated copies to members].

Italy (Alessandro)
• No major changes have taken place this year.

• No new staff have been recruited, partly because of
the shrinking size and budget of the Italian military.

• A new website has been launched.

Norway (Karen-Helen)
• The ‘Yr’ website remains very popular, including
abroad, with around 5 million unique visits to the
site every week.

• A ‘virtual office’ approach, including use of video-
conferencing, has been adopted to deliver efficien-
cies.

Presentations

Members of the group then gave presentations based
on the following topics:

“Case Studies of SevereWeather Situations”

“Examples of Improving Forecast Quality Despite
Resource Limitations and Staffing Reductions”

Content of these presentations is now available via
theWGCEF website.

Date and Place of Next Meeting

Brice Briere stated that Luxembourg might be willing
to host the 2013 meeting, and the group welcomed
this offer. Subsequent discussion has confirmed this
invitation, with a date to be confirmed in October
2013.

Topics for Next Meeting

Due to running behind schedule, the group agreed to
conduct the discussion of possible topics for 2013 via
email and the website.

Close of the Meeting

The new Chair and Vice-Chair once more thanked the
group members for their participation at the meeting,
and for their active involvement in the group over the
past year. They then wished all present good luck in
the coming year, and brought the 2012 meeting to a
close.

Will Lang
November 2012.

The European Forecaster 9
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Introduction

During the first half of February 2012, a large part of
Europe was under the influence of very cold air orig-
inating from the Russian anticyclone. In
Switzerland, this cold spell was exceptionally long
and the wind chill was enhanced by very strong
winds. In term of duration, this event was the worst
in 30 years. At the French speaking regional centre
of MeteoSwiss, a cold spell warning was on trial
during the winter 2011-2012. After this cold event,
the social and health services gave very positive
feedback. Despite this very cold period, the
surfaces of only two lakes on the Swiss Plateau
froze entirely.

Synoptic Situation

During the second fortnight of January, a westerly
flow carried weather fronts from the Atlantic to
Switzerland. The last one was associated with cut-
off low travelling from the North Sea to the Gulf of
Genoa. It produced snow down to the plains region
of Switzerland which remained in some places until
mid-February. From the beginning of February an
anticyclone (1060 hPa) situated in Russia, spread
towards Biscay generating arctic north-easterly
winds in Central Europe. Meanwhile a
depression developed over the
Mediterranean sea. Between the
Russian anticyclone and the
Mediterranean depression a strong
pressure gradient can be seen over
the Alps on the surface chart ( Fig. 1).

On the 850 hPa Temperature chart
(Fig. 2) an area of cold air can be seen
spreading from the Baltic Sea to
Switzerland, corresponding to the
first episode of cold weather. The
second episode, corresponding to an
area of temperature below -20°C over
Russia, reached Switzerland on the
13th. The lowest temperatures at
850 hPa were attained on the 7th and
the 11th during respectively the first

and the second cold waves. On the 850 hPa wind
chart (Fig. 2), a very strong easterly flow can be
seen in the north of the Alps. This wind is called the
'Bise' on the Swiss plateau. Fig. 3 shows the
temperature and 10 minute wind gusts at Geneva’s
airport between the 1st and the 15th February 2012;
the lowest temperatures were associated with
strong winds. The downstream flow of this wind
orientates northerly in the French Rhône valley
down to the Mediterranean sea, where it is called
the Mistral. The Swiss plateau is bordered to the
north by the Jura mountain range, and in the south

The Cold Spell of February 2012 in Switzerland.
André-Charles Letestu, Didier Ulrich

The European Forecaster10

� Figure 1
Surface chart of the 4 February 2012 at 12z.

� Figure 2: 10 minute mean temperature (above) and 10 minute wind gust (below)
recorded at Geneva airport between the first and the 15th February 2012.
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by the Alps. As the two mountain ranges get closer
towards Geneva, the Bise accelerates through the
Venturi effect. In the current example, the gusts
reached 84 km/h in Geneva (Fig. 3) on the 7th,
whilst in Zurich, only 40 km/h were recorded.

Strong northeasterly winds are fairly common on
the Swiss Plateau, but for this wind to be associated
with cold temperatures for such a long period of
time is unusual. The last event of this sort
happened between the 8th and the 9th March 2010.
During these two days, the wind reached 96.1 km/h

in Nyon (50 km from Geneva) while the daily
temperature was between -6° and +3°C.

Warnings

Since the wind gusts did not exceed 90 km/h, no
warnings were issued. However, during the winter
2011-2012, a forecast of “extreme cold” was on
trial for the Geneva Council. It consists of a daily
bulletin sent to the local health service. This fore-
cast has been highly appreciated by the social
services and has been requested for the winter
2012-2013.

The bulletin of the 26th January, one week prior to
the event is shown in Fig. 4. It consists of a text
describing and assessing the weather situation,
three curves showing the evolution of the maxi-
mum, minimum and mean daily temperature.

The criteria used are:
A: Maximum and minimum temperatures below
0°C; cold day

B: Maximum temperature below 0° and minimum
temperature between -5 and -10°C; very cold day

C: Maximum temperature below 0°C and minimum
temperature lower than -10°C; extreme cold

The European Forecaster 11

� Figure 4: Example of “extreme cold” bulletins sent to health services, on the left and the right, before, respectively after the cold spell.

� Figure 3: ECMWF analysis of the 4th February 2012;
temperature and wind at 850 hPa. The red spot marks Geneva.
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Fig. 5 shows pictures taken on the
lake near Geneva. The ice on
objects comes from the spray of
the lake during strong wind events.
Since the cold temperatures asso-
ciated with strong wind lasted two
weeks, the ice built to form big
crusts on trees, cars etc. Many
boats sank in the harbours due to
the weight of the ice.

The Freezing
of the Lakes
on the Swiss Plateau

Fig. 6 shows the spreading of the
ice sheet on the south western end
of the lake of Neuchâtel from a
MeteoSwiss webcam between the
3rd and the 12th February 2012. In
this case, the process of the forma-
tion of the ice sheet is different
compared to a cold calm radiative
situation. Here, the cold surface
has been moved to the south west-
erly end of the lake. The structure
of the ice was not smooth but
rugged with entangled blocks.

Hendricks-Franssen and Scherrer
(2008) studied the necessary
conditions causing the lakes on the
Swiss Plateau to freeze through
radiative processes. The lakes
studied are shown in Fig 7. Deep
lakes such as Lake Geneva are not
included, and only lakes situated
at low altitudes have been consid-
ered.

The data used for this study covered a period from
1901 and 2006 and included the temperature
measured by the MeteoSwiss network. The observa-
tions of the ice on the lake were recorded by indi-
viduals such as fishermen, ice hockey clubs and
newspapers.

Despite the intensity of the cold spell, only the
smaller lakes of the Swiss plateau froze entirely in
February 2012. No compact ice sheet has been
observed on the big lakes, except for the harbours
and ends of the lakes such as the lake of Neuchâtel
shown in Fig 6.

� Figure 5: Pictures taken on the side of Lake Geneva, the spray from the lake
froze on objects. Courtesy of Didier Ulrich.

� Figure 6: MeteoSwiss webcam of Yverdon at the south-western end of Lake
Neuchâtel. Pictures taken between the 3rd and the 12th February 2012. The ice sheet
is building due to cold temperature and to the wind perpendicular to the coast. The
two top pictures have not the same view as the two bottom pictures. The trees on
the rectangle allows comparison between the four pictures.

� Figure 7:

The geographical setting of the 11 pre-alpine Swiss lakes from
which ice cover information has been analysed. Also shown are
the meteorological stations of MeteoSwiss (grey dots) from
which daily 2 m temperature have been used to calculate NDD.
From Hendricks-Franssen and Scherrer (2008),
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zontal axis, the probability of freezing on the verti-
cal axis, 1 for freezing and 0 for no freezing. The
vertical ticks on the 0 and 1 probability line corre-
spond to the observations of respectively the non-
freezing and the freezing with their corresponding
NDD. The NDD value for the freezing of the lake is
set at a probability of 50%.

The NDD is calculated using the temperature of a
representative weather station from the MeteoSwiss
network.

This method allows us to predict the freezing of the
lakes and inversely, it could be used to assess the
harshness of the past climate using only the obser-
vation of the freezing of lakes when temperatures
were not systematically measured.

A cold winter is a necessary but not sufficient condi-
tion for the freezing of lakes, for example, the lake
temperature during the autumn months; when the
temperature of Lake Zurich is still higher than 25° at
the beginning of September, there is a small chance
that the lake will freeze the following winter. After a
cold summer, the lake is more likely to freeze.

By plotting the average depth of the lake versus the
necessary NDD to freeze it (Fig 9) an almost linear
relation is found. The discrepancies are due to the
lake properties and also that the reference station

About 20 glacial lakes of more than 1 square kilo-
metre can be found on the Swiss Plateau and most
of them situated between altitudes of 400 and 500
m amsl. It is only during the hardest winters that
some them freeze whilst the deepest never do, since
the water contained in the lake represents a huge
pool of heat.

Process

A convenient approximation to predict the freezing
of lakes is the sum of negative degree day (NDD)
defined as:

� Figure 8: The probability of freezing for lake of Greifen as a
function of the sum of negative degree days NDDmeasured at a
nearby meteorological station (grey fit). Plotted are also the raw
binary data (vertical dashes: 0, no freezing; 1, freezing of the lake)
and the sum of NDD for a 50% probability of freezing (vertical
dashed line). From Hendricks-Franssen and Scherrer (2008)

NDD = ∑ ϑi if (ϑi ) < 0
30apr

k=1oct

where ϑi is the daily average temperature.

For lakes to freeze, the necessary condition is that
its entire volume of water reaches 4°C which corre-
sponds to the maximum density of water.

When the surface temperature cools due to radia-
tive process and reaches 4°C, it tends to sink bring-
ing deeper water to the surface and so on until the
entire water content of the lake reaches 4°C. At this
stage only, the surface water can freeze. From this,
it is obvious that deep lakes would be harder to
freeze than shallow lakes. Moreover, since the aver-
age temperature on the Swiss Plateau was normally
slightly above 0°C for the winter months, during the
20th century, it is clear that the freezing of lakes is a
rather rare phenomenon.

Many studies (Pfister (1984), Magnusson et al
(2000), Palecki and Barry (1986)) describe scientif-
ic methods to forecast the formation of the ice field
on the lakes of the Swiss Plateau. A method, used
by Hendricks-Franssen and Scherrer (2008),
consisted of adding the average daily negative
temperature during the winter season (NDD) for a
representative weather station and the lake stud-
ied. Each lake has an NDD threshold above which
the lake has a good chance to freeze.

Hendricks-Franssen and Scherrer (2008) used a
binomial logistic regression to determine this
threshold. The probability of freezing is shown in
Fig 8 for the lake of Greiffensee. The sum of the
negative degree days (NDD) is shown on the hori-

� Figure 9

The sum of October–April negative degree days (NDD) needed to
observe a complete lake freezing with a probability of 50% as a
function of the average lake depth (in m) for nine pre-alpine Swiss
lakes. From Hendricks-Franssen and Scherrer (2008).
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may not be fully representative for the lake. Some
deeper lakes which rarely freeze have also a scarce
statistics.

Statistics

Despite the cold spell of February 2012, only two
lakes froze during the winter 2011-2012:
Grieffensee and Pfäffikonsee with a return period
for freezing of 3 and 2 years respectively, since
during the 20th century the two lakes froze 64 and
36 times respectively. With the rapid increase in
temperatures since the '80s, it is less common for
the lakes to freeze. Table 1 show the years since
1400 when Lake Zurich froze. In 1573, the lake
froze very early by the 9thDecember.

Fig. 10 compares the NDD of the winter 2011-2012
with winters 1962-1963 and 1928-1929 when the
lake Zurich froze. The horizontal red line shows the

NDD threshold of freezing.
By the end of the winter
2011-2012, about 180
NDD were still needed to
reach 350, the value
needed to obtain a
complete freeze.

In 1963, the freezing of
the lake happened rapidly
because the surface was
calm. It has been noted

that ducks got stuck in the ice. At the beginning of
March, the thickness of the ice reached 35cm. The
average temperature during winter 1962-1963 was
5°C below the 1961-1990 norms.

As mentioned earlier, Lake Geneva never completely
froze. The Geneva end of the lake froze on a few occa-
sions in the 19th century. Some other lakes such as the
Lake Lucerne never froze entirely probably due to the
strong Foehn effect (H Bührer and H Ambühl (2001)).

By contrast, almost each year, the mountain lakes
do freeze. For example, the lake de Joux situated at
1000 m in the Jura mountains. During most winters,
ice skaters can enjoy an 8 km long ice rink.

Acknowledgements

The authors wish to thank Lionel Fontannaz and
Simon Scherrer for their suggestions and help.

References:

Heinrich Bührer and Heinz Ambühl. 2001. Lake Lucerne,
Switzerland, a Long Term Study of 1961 – 1992. Aquatic
sciences. 63: 01-25.

H.J. Hendricks-Franssen and S. C. Scherrer. 2008. Freezing of
lakes on the Swiss plateau in the period 1901-2006.
International Journal of Climatoogy. 28: 421-433.

Magnuson JJ, Robertson DM, Benson BJ, Wynne RH,
Livingstone DM, Arai T, Assel RA, Barry RG, Card V, Kuusisto E,
Granin NG, Prowse TD, Stewart KM, Vuglinski VS. 2000.
Historical trends in lake and river ice cover in the Northern
Hemisphere. Science 289: 1743–1746.

Palecki MA, Bary RG. 1986. Freeze-up and break-up of lakes as
an index of temperature changes during the transition
seasons: a case study in Finland. Journal. of Climate and
Applied Meteorology 25: 893–902.

Pfister C. 1984. Klimageschichte der Schweiz, 1525–1860.
Das Klima der Schweiz und seine Bedeutung in der Geschichte
von Bevölkerung und Landwirtschaft. Bern, Switzerland (in
german).

Table 1 : number of compact ice sheets on the lake of Zurich during the last centuries. Since 1963, the

lake has never again frozen completely .

� Figure 10

The sum of October–April negative degree days (NDD) measured
during the winter 1928-1929, 1962-1963 and 2011-2012 in Zurich.
On the horizontal axis, the day of the winter and on the vertical
axis, the NDD corresponding. Only during the winter 28-29 and 62-
63, the lake Zurich froze. The horizontal purple line corresponds to
the necessary NDD for the lake to freeze (350). Despite the cold
February 2011-2012, the NDD values needed an extra 190 to reach
the freezing condition.

Century Nb. Of freezing Years

XVth 8 1408, 1435, 1444, 1461, 1465, 1469, 1477, 1491

XVIth 8 1514, 1517, 1551, 1563, 1565, 1571, 1573, 1587

XVIIth 5 1600, 1608, 1660, 1684, 1695

XVIIIth 8 1709, 1716, 1718, 1740, 1755, 1763, 1789, 1799

XIXth 4 1830, 1880, 1891, 1895

XXth 5 1907, 1909 (only during 5h), 1929, 1941, 1963
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NowCastMIX – a Tool for AutoWARN on the Way
to Centralisation of the Warning System
at Deutscher Wetterdienst (DWD)

Introduction

Shortly after the political unification of the Federal
Republic of Germany and the German Democratic
Republic, and the subsequent unification of the two
weather services, the German Weather Service
(DWD) had a staff of over 3000 employees. Due to
budget cuts and government orders, the number of
staff has been reduced to about 2400 employees.
This meant that also in the business area weather
forecasting jobs had to be reduced, partly by giving
up tasks such as forecasting for the media to
private weather companies. Because weather warn-
ing and advisory for disaster management authori-
ties is a core task of DWD, it was possible to keep
the quality of service high with those employees
that were left. But even in the coming years, as part
of DWD’s strategy paper 2015+, it is intended to cut
staff further. To keep the high standard of weather
forecasting unchanged and still increase the quality
of service, DWD is planning a significant centraliza-
tion of the warning system, as well as maintaining
the regional structure of its 6 offices. Therefore DWD
is developing AutoWARN until 2015, a project which
integrates meteorological products in an automated
warning process with manual monitoring, warning
proposals and decision capabilities by the forecast-
er. One component of the project is NowCastMIX
which is currently in the operational test phase and
delivering first results.

Reduction of Staff and increase
of Efficiency with AutoWARN

The German Weather Service had a staff of over
3000 employees shortly after the political unifica-
tion of the two states of Federal Republic of
Germany and the German Democratic Republic and
the subsequent unification of the two weather
services. Due to budget cuts and government orders
the staff has been reduced to about 2400 employ-
ees between 1991 and 2011 (Fig. 1) (Deutscher
Wetterdienst, 2011).

Even in the following years, there will be further job
cuts. The business area weather forecasting will be
affected by this too. To maintain the quality of the
warnings and service for the civil protection authori-
ties and to further improve and increase efficiency,
DWD plans to centralize forecasting and warning
services, but will also maintain the regional struc-
ture of its 6 regional centres. It is planned to cut
service times at the regional headquarters from
24/7 service hours to 05.30 - 22.00 hr (in the event
of severe weather until 24.00 hr), by which staff
numbers will be reduced. At the same time the fore-
cast personnel will be downgraded from class I to
class II meteorologists at regional offices to reduce
salaries. This process has already taken place grad-
ually since 2011/2012. In the final stage from the
year 2015 on about 60 jobs will be saved in the
regional centres (Fig. 2).

� Figure 1

� Figure 2
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To keep the quality of the DWD warnings and weather
services high and still further increase it, significant
centralization of the warning system without closing
the 6 regional offices is planned. Therefore DWD is
developing AutoWARN until the year 2015. AutoWARN
(Reichert, 2009) is a project which integrates meteo-
rological products in an automated warning process
with manual monitoring, warning proposals and deci-
sion capabilities by the forecaster. AutoWARN
consists of several parts that run in partially automat-
ed manner, using as input all available observations,
radar and lightning and numerical products (Fig. 3).
Pre-results are monitored in AutoMON and if warning
thresholds are exceeded they will be indicated to the
forecaster on the screen. On the level of AutoWARN
status generator (ASG) the forecaster will get warning
proposals for the whole area of Germany. In the
AutoWARNStatus Editor (ASE), he has the opportunity
to adopt these suggestions for warning manually or to
amend it and pass it on to "External product genera-
tion, distribution" (PVW) for distribution to the
customer. Since forecasters have the ability to edit the
warnings and warning areasmanually in the transition
from the ASE to ASG, they will still be needed. This
work will be centralized and be done only in the
central forecasting office.

� Figure 3

� Figure 4

� Figure 5

� Figure 6

Initial results from the test phase of AutoWARN
show that warning proposals of ASG are smoothed
and are synoptically more logically structured after
pre-filtering by NowCastMIX.

An example from July 2010 with a summer cold front
with temperatures before the front of about 30°C
and 10°C lower values following the front is shown
in Fig. 7.

� Figure 7

NowCastMIX

Currently AutoWARN is still in the development
phase. First results show that the warning proposals
fail, especially during convective situations in
summer. They are too unstructured and too numer-
ous. Therefore, the project NowCastMIX (James,
2012) has been developed to pre-process input
which is dropped into the automated warning
process (Fig. 4).

Under NowCastMIX all available nowcast-products,
i.e. observations, statistical and numerical products,
are passed through a fuzzy logic process (Fig. 5 & 6)
and are then forwarded via AutoMON to ASG.
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� Figure 8

� Figure 9

Without NowCastMix the proposed ASG club-
shaped warning areas shows a useful indica-
tion of the stormy cold front, but however also
wrong direction and speed indicators, especial-
ly behind the front (Fig. 8).

With NowCastMIX and smoothing with a vector-
ial movement of storm cells Fig. 9 shows that
the areas with warning proposals are improved
considerably and are displayed to be synopti-
cally more useful.

Figure 11 shows an example of warning areas,
as they are proposed by ASG to the meteorolo-
gists for further manual processing. The areas
are clearly structured and smoothed. The areas
behind the cold front now also show the more
likely movement of convective cells in contrast
to the chaotic movements before using
NowCastMIX, as shown in figure 8.

Summary

The German Weather Service is still under pres-
sure to reduce its staff in weather forecasting.
Nevertheless, to maintain the quality of weather
warnings and forecasts and to improve quality,
many parts of this process will be centralized. To
assist the forecasters in predicting larger warning
watch areas the partly automated process of the
AutoWARN project will be developed. In the
current test phase early results demonstrate that
warning proposals are, especially during convec-
tive weather situations in summer, partly unstruc-
tured and do not provide meaningful warning
proposals. To manage this NowCastMIX was
developed. In NowCastMIX all available nowcast-
products are filtered through a fuzzy logic
process and deliver better results, Forecasters get
better and more meaningful proposed warning
areas.
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� Figure 10
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Abstract

In spite of huge improvements in numerical fore-
casts in the past twenty years, with a continuous
gain in resolution, some cases of missed events still
arise even in short range forecasts, especially for
intense convective phenomena. The forecaster has
therefore a crucial role in these cases to improve
the numerical forecast and to issue the appropriate
alert procedures for Civil Authorities.

This article is about such a situation on the 1st of
November 2011. The regional forecaster in charge
for the South-East of France issued an orange

Heavy Precipitation and Thunderstorms:
an Example of a Successful Forecast
for the South-East of France
François Saïx, Bernard Roulet, Meteo France

� Figure 1: 24 hour precipitation forecast from Arpege 0.1 (top left), Aladin (top right), Arome (below right) and the 24 hour
precipitation analysis (below left).

Vigilance for heavy precipitation for the Herault
Department, although the amounts of rainfall in the
numerical models were far below the usual warning
thresholds.

Observed and Forecast Amounts
of Rainfall During the Event

The 24 hour forecast amounts of precipitation from
the 00 UTC model on 1st November 2011 suggested
a moderate rain event, with an absolute maximum
of 77 mm found in the Aladin forecast (figure 1)
against a 280 mm observed maximum!
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It is surprising that both the hydrostatic models Arpège
0.1 (resolution 10km) and Aladin (resolution 7.5km) -
in spite of higher resolution than the non-hydrostatic
model Arome (resolution 2.5km) - forecast higher
amounts of precipitation. All these forecast precipita-
tion amounts are far below the threshold for orange
Vigilance for Herault, which a region is used to intense
rainyMediterranean events in autumn.

However the regional forecaster issued an orange
Vigilance as early at 8 o’clock on the 1st of
November and forecast up to 250-300mm of rain.
His comment for this event was “this rain event
should be monitored due to huge amounts of
precipitations over a short period and a high risk of
flash floods”. To make his decision, the forecaster
studied both synoptic and mesoscale features.

Synoptic context

The charts at 500 hPa (figure 2) show a general
southwesterly flow and the slow crossing of France
by a large trough. The thermal trough is more devel-
oped than the geopotential one. Therefore the forc-
ing is rather important for Mediterranean regions,
as shown on the geopotential 1.5 PVU charts
(figure 3). Ahead of this main trough, a preliminary
smooth trough already overhung the south of
France and started a precipitation event near the
Gulf of Lyon in an environment of energetic and
unstable low level layers. The main trough arriving
by the west would cause the intensification of the
rain event and at the end its decline.

The low-level chart at 950 hPa (figure 4) shows a
south-easterly flow coming from the Mediterranean
Sea, bringing warm and moist air onto land. A
cross-section in this warm advection indicates that
the low-level jet focusses a narrow, hot and wet
airstream into the eastern part of Herault, with drier
air to its right. An important fact is that this jet is
not too strong at around 20 to 25 knots.

At mid-level, the southwesterly flow perpendicular
to the low level flow brings dry and cold air above
the moisture advection. A vertical profile forecast at
06 UTC in the eastern Herault (figure 5) shows the
vertical structure of the air mass favourable to both
upward and downward movements due to this dry
air in mid-levels. Notice also the turning shear in
the vertical profile of winds.

� Figure 2
Analysis and 15 hour forecast ZT 500 hPa

Conceptual Model of the Heavy
Precipitation Event

The analysis of the synoptic and mesoscale features
of the situation builds in the forecaster’s mind a
conceptual model of this heavy rain event. The
synoptic forcing on the warm low-level air leads to
strong ascending currents and therefore to conden-
sation and heavy precipitation. In the mid-tropos-
phere, the south-westerly flow perpendicular to the
low-level moist jet carries the stratiform part of the
rain towards the north-east where it falls into much
drier air causing its evaporation and a cooling of the
air mass. The persistence of the drier south-easterly
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� Figure 5

Vertical profile in eastern Herault (little square on figure 4)
forecast on 2011/11/01 at 06 UTC (from Aladin)

� Figure 3
Analysis and 15 hour forecast of geopotential, wind at 1.5 PVU,
theta-w at 850 hPa

� Figure 4
Wind and theta-w at 950 hPa forecast at 06 UTC

advection to the right of the warm and moist low
level jet is an important fact to assure the continu-
ing of the cooling.

This long lasting cooling and its associated density
current sinks and extends to the surface, gradually
building a cold pool. A mountainous barrier to the
north blocks the extension of the cold pool in this
direction. It therefore extends preferentially south-
ward and is followed by the formation of a meso-
anticyclone. The low-level jet is not strong enough
to displace this cold pool. On the contrary, it tends
to overhang it and that enhances the strong convec-
tion whereas the vertical shear enables thunder-
storm regeneration by separating upward and
downward air parcels. The heavy precipitation
system can therefore remain stationary for a few
hours and cause significant accumulations of rain.

� Figure 6
Conceptual
view of the
quasi-
stationary
storm system

ma: meso-anti-
cyclone
md: meso-low
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First Observations and Comparison
with Models Data

Surface observations in Herault between 00 and 04
UTC (figure 7) show a progressive cooling starting on
the northeastern part of Herault and extending
toward the southeast. It appears clearly by following
the 14 degree temperature isoline. Notice also the

� Figure 7

Analysis of wind and temperature (shaded colours)
at 00 and 04 UTC

� Figure 8

Forecast reflectivity at 10 UTC from AROME 00 (left) and AROME 06 (right)

convergence between the moist south-easterly flow
coming from the sea and the drier east-north-easterly
flow generated by the spreading of the cold pool.

These features of winds and temperatures were
correctly forecast by the AROME mesoscale model
although it failed to forecast enough precipitation.

Monitoring of the Event and New
Model Data

Fortunately the 06 UTC run of AROME showed a
significant improvement of the forecast. First, the
convergence in low-levels is much stronger in the
06 run compared to the 00 run: there is an increase
of both southeasterly flow from the Mediterranean
Sea and easterly flow from land. As a result, the
simulated reflectivities in AROME 06 are stronger
than the reflectivities from AROME 00 (Fig 8).

The mesoscale model AROME shows a significant
improvement in the total amount of rain compared
to the large scale model ARPEGE, which paradoxi-
cally decreases the rainfall between its 00 run and
06 run (Fig. 9). This proves the ability of such
mesoscale models to gives alternative solutions
from their coupling model when convection is the
predominant phenomenon.

The reflectivities from AROME also suggest the
possibility of a slow-moving thunderstorm cell. In
reality, this cell is almost quasi-stationary (see
figure 10).
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� Figure 9

12 hour forecast amounts of rain from ARPEGE 06 (left) and AROME 06 (right)

� Figure 10

Radar reflectivity at 13 and 14 UTC (right) and forecast reflectivity from AROME 06 (left)

Conclusion

Even if the exceptional character of the precipitation
was missed by the numerical models, the forecaster
identified the potential for heavy rain from the
meteorological fields: the convergence in low-levels
and the synoptic forcing. The follow-up of the obser-
vations allowed him to recognize development of a

cold pool upstream to the relief, the first sign of an
evolution towards almost stationary thunderstorms,
and to make the good decision of the issue of an
orange vigilance level. This experienced forecaster
also recalled similar events of heavy rainfall on
Herault and Gard in 2007 and 2008. It is a good
example of the importance of keeping a human
factor in the process of meteorological alerts.
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Summary

During the summer of 2012, numerous extreme
forest fires occurred on the Adriatic coast, and even
inland. Until this year, 2003 was considered as
extreme by number of fires and size of the burned
area. Therefore, a climatological analysis of summer
months has been made, with respect to tempera-
ture and precipitation anomalies. According to the
results, both seasons were evaluated as extreme. In
addition, a synoptic analysis of weather types
revealed a significant increase of frequency of the
'radiative regime' (associated with dry and hot
weather) as well as the 'wind regime' (which can
intensify the fire spread). On the other hand, the
frequency of the 'precipitation regime' has signifi-
cantly decreased. Verification of the Canadian Fire
Weather Index forecast has also been conducted,
pointing to relatively good skill of the forecasting
system.

Keywords: forest fires, FWI, weather types, forecast

Introduction

In the summer period 2012, extreme and frequent
forest fires occurred on the Adriatic coast and
mountain region of Croatia. Some fires appeared
already in winter and spring months, but they were
most frequent – as usual in the Mediterranean area
- from June until August. In that period more
frequent forest fires also occurred in the continental
part of Croatia, atypically for that part of country. In
September and October the forest fire danger was
reduced due to the heavy rainfall.

Until this year, 2003 was considered as the most
extreme by number of forest fires and also by size of
burned area. The most frequent and dangerous
fires also occurred in the summer months, after a
long period of relatively dry weather. As in 2003,
the number of fires was significantly reduced in
autumn.

Forest Fires in Croatia in 2012:
A Comparison with 2003.
Marija Mokorić and Lovro Kalin, Meteorological and Hydrological
Service of Croatia

Climatological evaluation

An analysis of the summer months (June, July,
August) was made (Figures 1 and 2). The climato-
logical analysis showed that average temperatures
on the Adriatic coast and coastal region in summer
period 2012 (June, July, August) were in the
‘extremely warm’ category by percentile distribu-
tion, with respect to 1961-1990. The temperatures
were mainly 3-4 °C higher than the thirty–year aver-
age. The amount of precipitation in summer 2012
was in the ‘very dry’ and ‘extremely dry’ categories.

The temperature and rainfall conditions were very
similar in summer 2003. The temperatures were
mainly in the ‘extremely warm’ category and
amount of precipitation in the ‘very dry’ and
‘extremely dry’ categories.

Synoptic analysis

However, a synoptic analysis showed some important
differences between the summers of 2012 and 2003.

The analysis was based on weather types classified
in weather regimes. The radiative weather regime -
characterised by stable, dry and warm weather -
occurs most often in summer months, especially on
the Adriatic coast and the coastal region. This
regime is associated with anticyclone and weak
pressure gradients. The precipitation regime, asso-
ciated with some rainfall, is less represented and is
connected with cyclones and the passage of strong
cold fronts. The wind regime, with strong north-east
(bora) or north-west winds, is relatively rare in the
Adriatic in summer. Another regime is the advec-
tion from north-west, with colder weather and rare
local instabilities.

The analysis of weather regimes (Figures 3 and 4)
showed that in 2012 the relative frequency of the
radiative regime on North and Middle Adriatic coast
increased, compared to the ten-year average 1986-
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� Figure 3

Frequency of different weather regimes
for Northern Adriatic for summer 2012,
compared to the period 1986-1995.

� Figure 1

Mean temperature anomaly, with respect to climatological average (1961-1990.) with corresponding percentiles, for summer 2003
(left) and 2012 (right)

� Figure 2

Total precipitation anomaly, with respect to climatological average (1961-1990.) with corresponding percentiles, for summer 2003
(left) and 2012 (right)
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Index (FWI), calculated every day for 23 meteorolog-
ical stations. The FWI index is determined every day
from noon weather readings only: temperature, rela-
tive humidity, wind speed, and rain (if any). Index
values fall into categories as follows: 'very small',
'small', 'moderate', 'large' and 'very large' (repre-
sented here by numbers from 1 to 5).

For 2012 (Figure 5), most stations had a mean index
in category 'large', except for the extreme west part
(Istria) and a small part of the inland with the category
'moderate'. At few coastal stations at the middle
Adriatic the index was even in the category 'large'.

In the last decade, such high aver-
age values compare only to the
record-high year 2003 (Figure 6).
However, in 2012 we experienced
frequent wind regime weather,
compared to 2003, when it
almost dissapeared. The wind
regime is particularly inconve-
nient in terms of fire spread.

1995. The relative frequency of the windy regime
has also increased. On the contrary, the frequency
of the preciptation regime has significantly
decreased. The relative frequency of the radiative
regime was also greater than ten-year average in
summer 2003 (not shown). The windy regime was
hardly present at all.

Fire Weather Index

Such weather conditions had a strong impact on
mean values of the Canadian Forest Fire Weather

� Figure 4

Frequency of different weather regimes
for Middle Adriatic for summer 2012,
compared to period 1986-1995.

� Figure 5: Mean category of FWI index for season 2012. (June, July, August).
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� Figure 7
Comparison of total
number of forecast and
observed cases for each
FWI category, for 23
stations (summer
2012).

� Figure 6: Mean category of FWI index for season 2003 (June, July, August).

Forecast

Finally, the quality of the end forecasts needs to be
estimated also. At the Meteorological and
Hydrological Service of Croatia, FWI values are fore-
cast daily (for the following day), based on the fore-
caster's subjective prediction of temperature, relative
humidity, wind and precipitation. Figure 7 presents a
comparison of the total number of forecast and
observed cases for a particular FWI category.

Results demonstrated the relatively good perfor-
mance of the forecasting system, and the forecasts
can be regarded as being well calibrated. For the
category 'very large', the number of forecast cases
is somewhat bigger than the observed one. Still,
considering that the potential damage from such
disastrous events is enormous, this feature is even
desirable.

european 2013 v40 pages:EuropeanForecaster13  10/06/13  12:26  Page 26



The European Forecaster 27

One of the main reasons for the use of mesoscale
models in weather forecasting is the ability of these
models to represent severe convection and its asso-
ciated weather. The correct representation of the
convection, its organization and associated
phenomena that are large enough to be represent-
ed by the current mesoscale models are important
for a successful forecast, and the model must be
enabled to represent all these features of the
convection. For this, the models have to meet
certain requirements, else one cannot expect the
model to behave as one would wish. In the article
below I will describe what these requirements are
and what happens when these requirements are or
are not met.

The HARMONIE/AROME Mesoscale
Model

The HARMONIE (HIRLAM ALADIN Research on
Mesoscale Operational NWP In Euromed) model envi-
ronment is a system that encompasses (amongst
others) the AROME model and a script environment
that enables the easy running of the model of choice.
The KNMI setup of HARMONIE/AROME (hereafter
HARMONIE) is run on a Lambert grid of 800x800
points. The model has 60 vertical levels and a resolu-
tion of 2.5km with a time step of 60 seconds. The
model is currently driven by hourly boundaries from
the HIRLAM regional model and uses 3D-Var for data-
assimilation, but in the near future the model will be
driven by ECMWF at the boundaries. Every three
hours a 48-hour forecast is made with this system.

The first implementation of the KNMI HARMONIE
setup was a small domain version of 300x300 points.
Some of the early results were very promising, e.g. the
mesoscale flows due to water-land transitions and the
initiation of convection due to small hills or specific
surface transitions were captured very well. However,
the more dynamic convective cases, with strong
forcing due to frontal systems and organization due to
this stronger forcing, were not very well captured and
often off by 3 hours or more. Also the organization of
the convection in lines or with bow segments was not
materializing in the model, or was developing too

The Size of a Mesoscale Model Domain
Sander Tijm, KNMI

late. It is these cases which bring the most severe
weather in the form of high lightning frequency,
strong wind gusts and intense precipitation on aver-
age 3 to 5 times per Summer season in the
Netherlands.

Important Convective Cases

One of the cases that was not represented very well
by the initial KNMI implementation of HARMONIE is
the Vethuizen case of 14 July 2010. The convection
on this day was accompanied by such severe wind
gusts that blew caravans into a lake (with two fatali-
ties) and a power line was blown down in the vicini-
ty of Vethuizen. Further to the southwest there was
a lot of damage to greenhouses and trees near the
village of Neerkant. It was one of the most severe
convective cases in recent years in the Netherlands
and therefore very important to forecast properly
with the new mesoscale model that was tested at
that time.

In the case of 14 July 2010 the convection devel-
oped early in the morning over the west of France,
where the first showers are visible in the radar
images from 04 UTC. This is way outside the model
domain that KNMI was using at that time, where the
boundaries were situated over the north of France.
The first showers developed on a line parallel to the
flow and ahead of a cold front over the west of
France. During the morning the showers become
more active and around 12 UTC several bands with
bow segments were present over the north of
France. This was still 4 hours before the severe
convection with extreme wind gusts hit the south-
east of the Netherlands. So 4 hours before the most
severe phenomena are observed the convection
already was relatively well organized, and all of this
takes place outside of the model domain of the
KNMI HARMONIE implementation. That this case
was not very well captured by this model therefore
is no surprise.

At the time, the behaviour of the KNMI HARMONIE
setup raised quite a few eyebrows, as the model did
not seem capable of producing the most important
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� Figure 1

3D representation of HARMONIE for 14 July 2012 on the small domain with cloud water/cloud ice coloured
with the equivalent potential wet bulb temperature, together with the height of the 20°C level. Thanks to Michal Koutek, KNMI.

events for the Netherlands in a satisfying manner.
Luckily we were able to also study the results from
the French AROME setup, which has a model
domain completely covering France and a large part
of the Netherlands. In this model version the
convection and associated severe weather did
develop and passed very close to the Netherlands
with wind gusts up to 135 km/hr. This already
pointed in the direction of the model domain being
too small to really benefit of the abilities that
mesoscale models have compared to the regional
models operational at that time.

As organization of convection takes some time to
develop, it is not very strange that the situation
above is not very well captured by the model. The
formation of squall lines usually does not take too
long, but the transition of a squall line into bow
segments takes longer, often 3 to 6 hours after the

initial formation of the first convective cells, in this
case more than 10 hours after the initial convec-
tion.

As well as being the biggest strength of a mesoscale
model, the resolution of convection is also there-
fore one of the weaknesses. Convection always has
to build up from scratch from the boundaries of the
model, as the host model (in this case HIRLAM)
does not resolve convection but parameterizes the
impact of the convection on the model grid. This
means that the whole dynamical structure of the
convection cannot come into the mesoscale model
at the boundaries.

When the convection is already present in the real
atmosphere at the position of the mesoscale model
boundaries, the modelled convection will often lag
the developments in reality. Also, if the convection
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already has some organization in the real
atmosphere, this organization often brings
its own dynamics into the convective system
and may result in a quicker advance of the
convection than one would expect based on
the large-scale conditions. Combined this will
result in convection that does not organize in
the model as in reality and that can lag the
real convection, sometimes by more than 3
hours.

We have already seen from a few convective
cases in the past summer of 2012 that the
choice for the large model domain has been
a good one. The first of these cases was 18
June 2012 (see figure 3), when a convective
system passed over the southeast of the
Netherlands in the early morning. The
currently operational applications for severe
convection failed to forecast this as an event
where the warning threshold of 500 lightning
strikes per 5 minutes in an area of 50x50km
could be passed. HARMONIE gave a very
good indication for the severe convection
and also the qualitative characteristics of the
convective system (a bow echo) were very
well captured. The model lagged the real
development by approximately 1 hour, but
based on this forecast warnings for severe
convection could be issued.

Three days later HARMONIE again gave very
good guidance on the developments and
characteristics of the convection. On this day
thunderstorms developed over the north of
France, which organized into a line over
Belgium and dissipated over the Netherlands
(see figure 4). The current operational appli-
cations forecast severe convection over the
southern half of the Netherlands with signifi-
cant chances of exceeding the threshold for a
severe weather warning for intense lightning.
HARMONIE forecast the strongest convection
over Belgium and a decreasing intensity of
convection, and lightning, over the
Netherlands, as happened in reality.

� Figure 2

Precipitation for 14 July 2012, 17 UTC for the HARMONIE
run with a 300x300 grid (up), radar observations
(middle) and the HARMONIE run with 500x500 grid
(down).
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� Figure 3: Observed (left) and forecast (right) precipitation intensity for 18 June 2012, 06 UTC

� Figure 4: Observed (left) and forecast (right) precipitation for 21 June 2012, 18 UTC.

Conclusion

The most important lesson from our experiences is
that the model will never be able to describe the very
strong and dynamically forced convection in an
appropriate way if the convection is already present
in reality when it passes the boundaries of the model
domain. Therefore you have to choose the model
domain in such a way that the convection that is of
interest to your service/area/country has the chance
to develop and organize inside the model domain.
This is not only the case for deterministic models, but
of course also for the mesoscale ensembles that are

currently being developed inside Europe. For the
Netherlands (a very small country) this means that to
be able to describe the most important convective
cases well, the model boundary has to lie over
central France, or further to the south.

Therefore KNMI has chosen to use a quite large
mesoscale model domain of 800x800 points at a
resolution of 2.5km. This means that the bound-
aries of the model lie more than 800km away from
the borders of the Netherlands, giving the convec-
tion enough time to develop outside of the
Netherlands.
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Introduction

Over the last decades more and more raw data are
disseminated to forecasters. These data are usually
of high quality and are becoming accessible more
rapidly to forecasters, who have to examine this
information a very short time.

Frequent and increasingly sophisticated observa-
tions are available and displayed on workstations,
such as different RGB combinations of MSG satellite
channels, radar, lidar and lightning products. More
and more raw data from high resolution models
(both global and limited area) and Ensemble
Prediction Systems (EPS) are also accessible at
least twice a day. And 'mixed tools' like the INCA
and SAF applications are being developed, comput-
ing more surface parameters mostly for analysis
and nowcasting.

At the same time, forecasters - trained in the field of
observations and the prediction of weather phenom-
ena - are thinking in terms of meteorological objects
and conceptual models. They are selecting and iden-
tifying the main dynamical and physical processes
at synoptic and sub-synoptic scales relevant to these
weather phenomena.

One of the major challenge for forecasters is to
reconcile both the input of raw data (from observa-
tions and numerical models) and the conceptual
model approach (physical and dynamical process-
es) to build a realistic three-dimensional image (the
diagnosis) of the weather situation and arrive at a
good guideline for its short term evolution (the
prognosis).

In the following paragraphs we will briefly illustrate
the main thought processes employed by forecasters
for their analysis and short range forecasts.

The Thought Processes of a Weather Forecast,
Illustrated with Case Studies
Jean Neméghaire, Royal Meteorological Institute of Belgium (RMIB),
Uccle (Belgium)

Forecasters' Tasks for Nowcasting
and Short Range Forecasts

1. Scales
Firstly, the appropriate spatial and time scales have
to be considered depending on the weather situa-
tion and on the range of forecasts:

• for Nowcasting, analysis and forecasts for the next
one to three hours are made in a small domain
centred over Belgium

• for Short Range forecasts we usually consider
Western Europe and near ocean areas around
Belgium, and over the next forty-eight hours

2. Diagnosis: Selection of Meteorological
Fields Appropriate to the Weather Situation
A high resolution diagnosis is made, based on a
selection of raw meteorological data from numerical
models and verified in real time against observa-
tions . This selection needs to be as closely suited
as possible to a realistic description of the current
weather situation. In some cases forecasters cannot
identify clear-cut meteorological objects in their
analysis, with no clear-cut characterised fields asso-
ciated with conceptual models.

� Figure 1: Synoptic observations superimposed on a MSG
satellite picture (RGB - visible channels) – 26/02/2013
at 1200 UTC

european 2013 v40 pages:EuropeanForecaster13  10/06/13  12:26  Page 31



Illustration : the Weather Situation on 26th February
2013 at 1200 UTC

A large and rather homogeneous low cloud pattern
embedded in a moderate and cold northeasterly
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airstream is observed over Western Europe. Snow
cover can also be detected in many areas (figure 1).

The ECMWF model analysis at the same date simu-
lates this (low) cloud pattern in a realistic way
(figure 2). It shows that this weather situation is
characterized by low level mixing in a cold and rela-
tively humid airmass and not by clear-cut frontal
systems.

For this diagnosis a detection of the altitude of the
(local) mixing layer can be very relevant (figure 3)

3. Prognosis : Interpreting Selected Fields to
Identify a Most Likely Scenario

A realistic analysis is essential in order to derive a
most likely weather scenario. A further interpreta-
tion of the selected data is achieved coupling the
evolution at relevant upper-air and near surface
levels and comparing it with different high resolu-
tion Global and LAM models. Additional raw data,
possibly from EPS systems, can also be interpreted
depending on the evolution of the weather situa-
tion. An adaptation of the simulated physical and
dynamical processes is made to forecast local
sensible weather parameters and their uncertain-
ties over the targeted area.

Illustration: the Short Term Weather Forecast From
the 26th to 27th February 2013

Forecasters examined the following meteorological
fields issued from the ECMWF model (shown in
figures 4 and 5):

• the low cloud pattern circulates on the southern
flank of a high pressure area centred over the north of
British, Isles

• the relatively cold air in a moderate northeasterly
stream is characterised by a small diurnal variation
of the surface temperatures which remain around

zero or slightly above.

Forecasters examined the same
meteorological fields for the same
period issued from the LAM model
ALARO 7km, with more focus over
Belgium in figures 6 and 7 below.

� Figure 2: ECMWF analysis for the same time (26/02/2013
at 1200 UTC) (up) MSLP and total cloud, (down) cloud base
height fields (white<250m, beige: 250 to 500m above model
topography)

� Figure 3: Detection of the depth of the
surface mixing layer. At 1200 UTC the altitude
of the top of this mixing layer is about 700
metres.
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� Figure 5: MSLP, 2m Temperature and 10mWind forecast on
the 27th at 0000 (up) and 1200 (middle) UTC and the 28th

at 0000 UTC (down)

� Figure 4: MSLP and Low Cloud pattern forecast on the 27th

at 0000 (up) and 1200 (middle) UTC and the 28th

at 0000 UTC (down)

4. Forecast Products
Forecasters found their decisions on their most likely
weather scenario, taking the uncertainties into
account and also based on discussions with their
colleagues. They make a synthesis of these thinking
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� Figure 7: MSLP, 2m Temperature and 10mWind forecast
for the 27th at 0000 (up) and 1200 (middle) UTC and the 28th

at 0000 UTC (down)

� Figure 6: MSLP and Low Cloud pattern forecast for the 27th

at 0000 (up) and 1200 (middle) UTC and the 28th at 0000 UTC
(down).

processes in a short weather forecast report consis-
tent with most representative meteorological fields of
selected meteorological objects (the conceptual
model approach) and/or forecast sensible weather
parameters.
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� Figure 8: MSLP and 3 hour accumulated snow fields from
ECMWF model forecast (up) – ALARO 7km forecast (down)

5. Warnings

More exchanges and discussions on a most likely
weather scenario are needed to issue (very) short
term warnings. Forecasters have to refine their
weather scenario at smaller scales to communicate
with authorities and media. At this step exchanges
of warnings between neighbouring countries are
very welcome to harmonize the different weather
scenarios and facilitate the communication to users.

Illustration : Snow forecasts for the case study of the
5th of March 2012 at 0900 UTC

In Figure 8 we compare the 3 hour snow amount
(between 0300 and 0600 UTC)
issued from the ECMWF and ALARO 7km models.

In figure 9 the area of snow forecast by INCA-
Belgium on the 5th at 0900 UTC is coloured in blue
(with rain in beige and rain+snow in green)

Concluding Remarks

The importance of a realistic diagnosis has been
underlined. It is an essential step in the thought
processes of forecasters building their 3D image of
the weather situation - where the main dynamical
and physical processes are involved, along with
verifying the model outputs in real time. Thought
processes are very useful for non-severe weather
situations (such as shown in case study of the 26th

February 2013) as well as for more severe ones (as
in the case study of the 5th March 2012).

From this diagnosis forecasters can derive more
easily and consistently a most likely weather
scenario coupling upper-air and near surface mete-
orological fields selected from models. Currently,
EPS systems (like GLAMEPS proposed for our
national meteorological service in Belgium) are not
yet fully exploited for short term forecasts and so
the short term weather scenario may appear too
deterministic.

The expertise of forecasters is certainly needed to
adapt their most likely weather scenario for their
areas, and to refine their forecasts of the sensible
weather parameters and uncertainties.

The objective of thought processes is for forecasters
to develop a more comprehensive approach, help-
ing them to decide, report and communicate more
appropriately their products to authorities, media
and specific users.

� Figure 9: Precipitation phase forecast with the INCA-BE
system (where observation are mixed with the HR LAM model
ALARO 4km)
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