N COST Office
ccosE

161st CSO Meeting 15-16 March 2005
Proposal for a new COST Action

COST 733

Harmonisation and Applications of Weather Types Classifications for

European Regions

Proposers: Ernst DITTMANN
Deutscher Wetterdienst
P.O.Box 100465
D-63004 Offenbach, Germany
Tel  +49 69 8062 2938
Fax  +49 69 8062 2993
email : ernst.dittmann @dwd.de

Peter BISSOLLI

Deutscher Wetterdienst
P.O.Box 100465

D-63004 Offenbach, Germany
Tel +49 69 8062 2936

Fax  +49 69 8062 2993
email : peter.bissolli@dwd.de

COST National Coordinator: Ms. Ruth Badeberg
PT-DLR
Sudstr.125
53175 Bonn
GERMANY
Tel:+49 228 3821357
Fax:+49 228 3821357
ruth.badeberg @dlr.de

TC Meteorology Rapporteur: to be nominated



DRAFT
MEMORANDUM OF UNDERSTANDING

for the implementation of a European Concerted Research Action designated as

COST 733
"HARMONISATION AND APPLICATIONS OF WEATHER

TYPES CLASSIFICATIONS FOR EUROPEAN REGIONS"

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1. The Action will be carried out in accordance with the provisions of document
COST 400/01 "Rules and Procedures for Implementing COST Actions", the contents of
which the Signatories are fully aware of.

2. The main objective of the Action is to achieve a general numerical method for assessing,
comparing and classifying typical weather situations in the European regions.

3. The economic dimension of the activities carried out under the Action has been
estimated, on the basis of information available during the planning of the Action, at € 10
million in 2004 prices.

4.  The Memorandum of Understanding will take effect by being signed by at least five
Signatories.

5. The Memorandum of Understanding will remain in force for a period of 5 years
calculated from the date of the first meeting of the Management Committee, unless the
duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.



Technical Annex

COST 733
"HARMONISATION AND APPLICATIONS OF WEATHER

TYPES CLASSIFICATIONS FOR EUROPEAN REGIONS"

A. BACKGROUND

Concise descriptions of the actual atmospheric conditions are necessary for many environmental
applications. A weather type classification is an algorithmic method which distinguishes between
meteorological situations describing them by circulation parameters (e.g. zonality, cyclonality, position
of low and high pressure systems etc.) or by local weather elements such as temperature or
precipitation. Circulation parameters are often preferred (e.g. Yarnal et al. 2001) since such parameters
can be used very easily to relate certain features of the atmospheric circulation with local weather by
statistical methods.

Many weather type classifications, covering different scales of space and time, have been used through
the years in Europe. Most of them were designed for special applications e.g.:

- storms,

- periods of intense rainfall,

- heat waves and droughts,

- cold spells,

- continuous fog/ low visibility,

- reduced air quality/ surface inversions,

- biometeorological factors (e.g. allergenic risks).

The wide range of applications in climatology, biometeorology, atmospheric physics and chemistry is
reflected in various recent publications (see attached list of references).

Weather type classifications for European regions began to be established more than a half century ago
(e.g., Baur et al., 1944), some of which have been derived from records over many years. One of the
longest series is based on the H.H. Lamb’s (1972) method, consisting of daily circulation patterns over
the British Isles since 1861. Another one is the daily ‘Grosswetterlagen’ of Hess & Brezowsky (1952),
reprocessed in a 5™ edition by Gerstengarbe and Werner (1999), starting from 1881 until today. These
classifications were set up as manual subjective classifications.

With the advent of numerical weather analyses, weather type classifications could be based on the
automatic evaluation of grid point values (e.g. Groll, 1976; Bénichou, 1985). Some of the weather type
classifications have become routine applications, e.g. the objective weather types classification of the
German Meteorological Service (Bissolli and Dittmann, 2001).

In the light of the debate on climate change and its impact on ecosystems, weather types classifications
gained interest, because a changing circulation structure could be one of the keys for understanding the
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changing climate. Recently, S.C. Sheridan (2002) wrote in his paper:

“Synoptic weather-typing, or the classification of weather conditions or patterns into categories,
continues to be popular, and numerous methods have been developed over the past century. The recent
increased interest in the procedure is attributed to its utility in solving a wide array of applied
climatological problems. Concern over the impacts of weather, especially for the purpose of
understanding possible implications of climate change, has driven the search for more, and better,
weather-typing schemes.”

Weather types are indeed used to describe and understand the physical links between atmospheric
circulation modes, synoptic features, and surface weather at various scales. Relationships between
circulation classification schemes and surface weather variables are used for the downscaling (i.e.,
transfer to smaller scales) of climate model results.

Appropriate weather types classifications for downscaling have been investigated during the project
ACCORD (Atmospheric Circulation Classification and Regional Downscaling; Jones et al., 2000),
funded by the European Commission as part of the Environment and Climate Programme of the 4"
RTD Framework Programme (1997-1999). ACCORD was followed by another EU project named
STARDEX (Statistical and Regional Dynamical Downscaling of Extremes for European Regions,
2002-2005; see http://www.cru.uea.ac.uk/projects/mps for more details), which focuses in particular on

an intercomparison of downscaling methods describing scenarios of extreme events. The STARDEX
project will end in 2005 and so that this Action will build on its results.

Weather types classifications are also often used in describing and mapping climatic and phenological
characteristics. Therefore, links will be established to COST Actions 719 and 725. Long-lived fog
episodes as well as icing on structures are often related to specific weather types; consequently, liaisons
with COST Actions 722 and 727 will be of mutual interest.

The large number of different methods applied for classification of weather types implies open
challenges to the meteorological-climatological communities. Most weather types classifications are:
- adapted to a specific region, and not necessarily easily transferable to another region.
- focused on a specific (environmental) problem, and the spatial and temporal scale are adapted
to this purpose.

For these reasons, there is some difficulty in comparing and evaluating the various weather types
classifications per se as well as the applications using these classifications. There is therefore a need for
a coordinated European initiative in order to produce one or a few standard methods designed to
facilitate such comparisons. Thus the motivations for such an Action are:

- weather types classifications are still needed and used for a wide range of applications,

- itis undesirable that so many different weather types classifications are available,

- there is no common reference weather types classification for European regions,

- there is a need for developing criteria for comparing weather types classifications.

A common database for the comparison and testing of weather types classifications is necessary.
Numerical reanalyses, such as the ERA 40 global data set of ECMWF (European Centre for Medium-
Range Weather Forecasts), provide long series of gridded data of consistently assimilated
meteorological elements and thus would meet this need.
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The aim of the intercomparison of existing classification schemes is to produce a few new schemes of
more general applicability. The new method(s) will be open for use by the geosciences community,
especially workers in synoptic meteorology, climatology and environmental applications. The
method(s) could serve as a kind of standard for future applications, possibly based on an official
recommendation of the WMO.

Thus, this COST Action aims at increasing the use of weather types classifications in Europe. A list of
possible new applications of the selected method(s) will also be provided to stimulate further
application projects on a European level (e.g. STARDEX). On the other hand, the latter can benefit
from them by exchange of experiences and the cross-checking of results.

Since many European institutions and even individual scientists have developed their own weather
types classification, COST is an ideal platform for the exchange of experiences, harmonisation of
approach and the development of joint methods. Additionally, existing networks between National
Hydro-Meteorological Services (NHMSs) will foster the activities of this Action in the COST domain
of ‘Meteorology’ and bring coherence to what currently amounts to fragmented national activities.
COST is the most appropriate mechanism for the achievement of the objectives.

B. OBJECTIVES AND BENEFITS
B.1 OBJECTIVES

The main objective of the Action is to achieve a general numerical method for assessing,
comparing and classifying typical weather situations in European regions. The method will have the
following features:
- scalable to any European (sub)region with time scales between 12 h and 3 days and spatial
scales of ca. 200 to 2000 km,
- applicable for:
frequency analysis of extreme weather events,
local climate assessment (e.g. fog/snow cover/sunshine duration),
human biometeorology and impacts on ecosystems,
climate monitoring,
assessment of impaired air quality episodes,
medium range weather forecast and climate characteristics of the forecast period (e.g. by
mapping of climate parameters related to historic weather types and application to the
forecast meteorological situations),
verification of numerical weather forecast models (by checking the forecast weather

types),

Secondary objectives are.

- to enhance our knowledge on linkages between the atmospheric circulation, weather, climate,
and environmental variables,

- to have an up-to-date overview of existing weather types classification methods,

- to identify suitable criteria/indicators to weather types,
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- to identify a set of useful applications of weather types classifications,

- to analyse the strengths and weaknesses of the methods for different applications,

- to establish a (new) scientific cooperation forum in synoptic climatology in Europe,

- to provide tools for comparison and evaluation of different weather types classifications,
- to assess different methodologies for the comparison of weather types classifications.

B.2  BENEFITS

The free release of the resulting classification methods will enable a degree of standardisation of
weather type based investigations within Europe. Users who based their applications on one of these
recommended methods could refer to the thorough tests performed in this Action; also the results of an
application could be easily compared and cross-checked with other applications using the same method.

It is expected that in many cases it would no longer be necessary for scientists to develop their own

classification. On the other hand, the availability of the results of this Action could stimulate further

research on weather types classifications, thus contributing to a better understanding of the role of the

atmospheric circulation in climate change. In summary the Action will

- provide a standard reference classification of weather types,

- reduce the need for the development of individual classifications,

- stimulate further weather types based research leading to better understanding of the
relationship between weather situations and response variables

C. SCIENTIFIC PROGRAMME

The scientific programme consists of the following activities:

1. Inventory of existing methods and applications of weather types classifications,

2. Identification of the requirements of applications of weather types classifications,

3. Selection, comparison and evaluation of existing classification methods. For this purpose the
recently completed ERA40 data set will be used as it provides a homogeneous test bed for such an
evaluation and also a data set of sufficient duration for intercomparison,

4. Design of new weather types classification(s) that can be applied to any region (of a given scale) in
Europe for as many purposes as possible, by combining and/or correcting certain features of
existing methods,

5. Identification of new methodologies/methods for comparing and assessing weather types
classifications,

6. Programming, testing, presentation and release of the new harmonised weather types classification
methods.

C.1 Inventory of existing methods and applications
An inventory of existing weather types classification methods and their applications will be carried out

through a review of the literature, web pages, project reports and other documentation. The methods
will be classified by:

Technical Annex COST 733



- the type of the method (manual/automatic, subjective/objective, physical/statistical,
computation method),

- the atmospheric scale in space and time (local, synoptic, planetary),

- the input data set (surface pressure, geopotential, temperature, humidity, circulation quantities),

- the indicators/features used for characterising the different weather types classification
methods,

- the number of discriminated weather types,

- specific limitations (scale, special applications, special area, special weather conditions etc.),

- an heuristic assessment of strengths and weaknesses based on the previous experience of
developers and users,

- their implementation as an operational method.

The results of this inventory will be compiled in a report that includes the classification, the properties
mentioned above, the topic of application (e.g. downscaling, forecasting, urban air pollution etc.), the
application itself and (if possible) an assessment of the usefulness of the weather types classification for
this application. Such an overview will also be a good orientation for developers and users of weather
types classifications.

Based on a better knowledge of the different methods, one main development will be to identify new or
potential domains of applications for such methods. Investigations, which have not used any weather
types classifications so far, will be improved by taking such classifications into account. The inventory
of such potential applications could be done e.g. on the basis of a literature review, a questionnaire, and
the personal scientific expertise of the participants of this Action.

C.2 Identification of the requirements of applications of weather types classifications

The inventory performed in C1 will collect the applications of weather types classifications. The Action
will set guidelines for using weather types classifications for different applications and provide
information on their various advantages and disadvantages as well as on the limitations inherent in each
method for each application. These various aspects are not always known, as some methods are highly
empirical.

In this framework, the specific requirements of the applications have to be identified as they will largely
determine the design of the new classifications.

C.3 Selection, comparison and evaluation of different methods

After the requirements of each method have been identified, a limited number of classifications will be
selected for intercomparison. Only those classifications, which satisfy the main objectives mentioned in
Section B should be chosen. Objective and automatic classifications will be preferred since a numerical
computation is required for the intercomparison. The classification should in principle be applicable to
any region in Europe. The time scale is suggested to be in the range of 12h — 3 days, since the synoptic
scale (change of air masses, often related with changes of ground-level weather) is expected to be of
particular importance for most applications. In most cases, the synoptic scale is covered by an area of
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up to 1.000 km x 1.000 km.

The number of weather types should be large enough to provide the distinctions required by
applications, but also small enough to lead to significant results in statistical analyses. The weather
types should be easy to interpret. Finally, it is clearly desirable that there are as few limitations as
possible on the area, time scales and the variety of weather conditions to which they can usefully be
applied.

All selected methods must be transferable to a standard grid point data set in order to have the same
data basis for any intercomparison. There is the opportunity to exploit the reanalysis data set ERA40 of
the European Centre for Medium Range Weather Forecast (ECMWF). This data set consists of
numerical analyses covering more than 40 years, all carried out with the same model at the same spatial
resolution. Thus, it is a consistent data set with a sufficiently long period of record for test purposes.

The various classification results will be compared both in a qualitative and quantitative way. For this
purpose comparison measures will be defined. The results of the comparison will be assessed with
respect to the main objective mentioned in Section B. The numerical comparison might be iterated, if
necessary, after adjustments of the classification (e.g. integrating some types into one type, changing
the classification criteria, etc.).

C.4 Design of a new weather types classification

It is expected that none of the selected methods will be clearly superior to the other methods. Instead, it
is more likely that each method has its advantages and disadvantages, and these may also depend on the
type of application. Therefore the most useful features of various methods will be combined into new
and more effective classifications. It might also be possible that two or three alternative methods are
finally selected for different regions in Europe (e.g., one each for northern, central and southern
Europe), but the number of finally selected classifications should be minimised. Depending on the
results of the intercomparisons and assessments in C3, the Action may recommend developing new
methods for specific applications.

C.5 Realisation, testing, presentation and release of the new common method
The new method(s) selected will be realised by providing the computer programme(s) for gridded data
set like the ERA40. The overall performance of the method(s) itself (themselves) will be tested, and

also their performance in some of the applications identified in C1.

The final version will be presented and released to the public according to the Dissemination Plan
(Section G).

D. ORGANISATION

Technical Annex COST 733



A dedicated preparatory phase through a broad inventory will be implemented during the first year and

will help to identify and prioritise the various activities and needs in different European countries.

Much of the compilation work will be conducted using participants’ networks, open literature, internet,

e-mail and questionnaires. This will be followed by three focussed Working Groups (WG). The overall

time plan for the main phases will be as follows:

- Phase 1: Planning, operational arrangements, establishment of WGI1 and inventory activities
(year 1 + first half of year 2);

- Phase 2: Main scientific work to be conducted by WG2, 3 and 4 (years 2, 3, 4);

- Phase 3: Final testing and recommendations with emphasis on reports and final publications
(year 5).

During the first year, the Management Committee (MC) will supervise the establishment of WGs based
on a survey of methods, applications and activities to be considered within the Action. The participants
would specify their contribution and goals through the Expression of Commitment scheme developed
by the Technical Committee for Meteorology. Four WGs (including one inventory WG) will be
established broadly developing the research areas described in Section C:

Working Group 1: Existing methods and applications
During the first phase, WG1 will be established and divided into 3 subgroups (A), (B) and (C):

- WG 1A: Inventory of weather types classifications,

- WG 1B: Identification of requirements of the various applications,

- WG 1C: Selection of classification methods and of applications to be used in this
Action.

There will be an intense exchange of information between these 3 subgroups during the first phase.

After the inventory phase, the experts from the three subgroups will join WG 2, 3 and 4.

Working Group 2: Implementation and development of weather types classification methods

- Computation of time series of weather type data using the selected methods of WG1C and a
defined basic data set (e.g. ERA40) for different European regions,

- Selection of the features from the different selected methods to be combined in a new common
method (based on results of WG1 and the recommendations from WG3 and WG4),

- Conception and development of the new method,

- Programming of the new method,

- Computation of time series of the new method in different European regions using the same
data set,

- Corrections and updates of the new method (after exchange of results with WG3 and 4),

- Presentation and release of the weather types classification data to the other WGs and the
interested scientific community.

Working Group 3: Comparison of selected weather types classifications
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- Find or devise statistical tools for an intercomparison of weather types classification methods,

- Statistical comparison/evaluation of available weather type data including the data provided by
WG2,

- Assessment of the statistical results,

- Presentation and release of results to the other WGs and the interested scientific community,

- Recommend specifications for a new (common) method (interaction with WG2).

Working Group 4.: Testing methods for various applications

- Selection of dedicated applications (using results from WG1),

- Collection/development of application software,

- Performance of the selected applications using available weather type data including those
provided by WG2,

- Comparison of the application results with results of former methods,

- Final assessment of the results and uncertainties,

- Presentation and release of results to the other WGs and the interested scientific community.

- Recommend specifications for a new (common) method > WG2

WG?2, 3 and 4 start immediately after the inventory phase.

Three workshops will be held within the Action according to the Timetable (Section E) at which the
Working Groups will present their results and discuss them with scientists not involved in the Action.
Individual publications, oral and poster presentations at suitable conferences (mainly in Europe), and
short-term scientific missions (as far as necessary and possible) will be undertaken.

Interactions with related projects (e.g. STARDEX, ENSEMBLE, EMULATE) and other COST Actions
(719, 722, 725, 727) will be established. This could be coordinated by inviting experts from these
projects to the workshops of this Action or by sending scientists of this Action to workshops of other
projects whenever possible. Short Term Scientific Missions (STSMs) and other relevant instruments
will be actively used for building networks and coordinating the efforts for achieving and disseminating
the expected results.

A website for this Action will be established as soon as possible after the first MC-meeting. It will be
used for communication within the Action, the presentation of the scientific background and the results
and to promote the Action to various scientific and user communities.

E. TIMETABLE

The overall duration of the Action is 5 years. A period of 5 years is required because the

intercomparisons of the various methods over different regions, a range of space and time scales and in

multi-disciplinary applications is a major undertaking since:

e The preparation of the time series for many applications is time-consuming and needs to be jointly
performed by various institutions.

e After the programming and testing, results of the new selected method(s) need to be distributed to
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the user community for final evaluation.

e For the formulation of the recommendations input will be gathered from a large multidisciplinary
community.

e Many of the activities in this field are scattered and of diverse nature, being undertaken at various
NHMSs, research centres and universities in Europe.

Workshops with invited experts will be held after the 1% and the 3™ year of the Action, and a final
workshop will be organised to agree on conclusions for the final report with external experts and

scientists.

Year | WGIA-C WG2 WG3 WG4
.
I
2
3
[ et
4
5

[ T
Final Report
End
F. ECONOMIC DIMENSION

The following COST countries have actively participated in the preparation of the Action or otherwise
indicated their interest:

Austria Czech Republic Estonia Finland France Germany
Greece Hungary Italy Latvia Lithuania Norway
Poland Serbia and Montenegro | Slovenia | Spain Switzerland | United Kingdom

On the basis of national estimates provided by the representatives of these countries the economic
dimension of the activities to be carried out under the Action has been estimated, in 2004 prices, at
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roughly Euro 10 million.

This estimate is valid under the assumption that all the countries mentioned above but no other
countries will participate in the Action. Any departure from this will change the total cost accordingly.

G. DISSEMINATION PLAN

The results of the Action are of specific interest especially to synoptic meteorologists, climatologists
and environmental researchers. Dissemination of the results will be performed by:

- A web-site continuously updated during the Action including reports on the progress of the
Action and selected results,

- Scientific conferences, proceedings and individual publications in scientific journals,

- Providing information to the World Meteorological Organisation (WMO) concerning the
availability of the tools developed by the Action in order to achieve a global impact.

After the end of the Action, a static website will permit free access to the information and the software
developed during the Action.
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countries stimulated the idea for a new COST Action on the harmonisation of weather types
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participants for discussion. Updated versions of the proposal were presented to the COST TC
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