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Report from the 

ESF/COST 732 International Workshop on

'QUALITY ASSURANCE OF MICROSCALE METEOROLOGICAL MODELS'

July 28/29, 2005, in Hamburg, Germany.

Background:
The joint ESF/COST-Workshop was an EU-sponsored activity to set guidelines and best practices for the evaluation of micro-scale meteorological models.

The organization of such a workshop was suggested by the organizer of the workshop to ESF/LESC in 2004 and to the Management Committee of action Cost 732 on its inaugural meeting in Valencia on March 29/30, 2005. Both ESF and COST agreed to co-sponsor the Workshop. The contribution of ESF was mainly used for the reimbursement of invited external experts whereas COST covered the travel expenses of the MC and WG members of action COST 732 and of the local organization. The University of Hamburg sponsored the event by providing the rooms and the technical equipment. There was no workshop fee. The number of participants was limited to about 40 scientists in order to allow ample discussion.

Motivation for the Workshop:
New factories, by-pass roads, vehicle tunnels or waste incinerators are just some examples of urban projects that are usually of intense public concern. Whether they find acceptance and can be licensed depends critically on the results of corresponding environmental impact studies. The tools used in such studies are urban or neighbourhood scale flow and dispersion models with varying degrees of sophistication. 

The increasing use of such models is paralleled by an increasing public and regulatory awareness that many of them have never undergone a procedure of formal evaluation of their quality (fitness-for purpose).

Objectives of the Workshop:
The objectives of the Workshop were

·  
to collect and to synthesise the available expertise on quality assurance in the field of micro-scale meteorological modelling, and 

· to review what data are available, and can be made accessible, for micro-scale model evaluation work

In order to meet these objectives, the workshop was structured into six parts (see workshop programme in the Appendix):

(A) Model Evaluation Strategies in General,

(B) Initiatives on Model Evaluation,

(C) Evaluation Requirements for Specific Model Types,

(D) Relevant Specific Case Studies,

(E) General Data Requirements, and

(F) Availability and Experiences with Data Sets/Data Bases 

Only invited speakers gave presentations. We were successful in attracting internationally known experts in the fields of numerical modelling of flow and dispersion within urban or industrial landscapes (model developers and users), and the  corresponding experimentalists and scientists who deal with structured quality assurance procedures. Each speaker was asked to prepare an extended abstract of his talk. Pre-proceedings have been prepared which were handed out to all participants at the reception desk (see attachment). At the end of the pre-proceedings, the list of workshop participants is given.

Summary of results:

The workshop participants agreed on the following points:

1) The existing flow and dispersion models for urban applications have indeed not yet been the subject of a rigorous and structured evaluation.

2)
The reason that most of the models lack quality assurance is not due to insufficient efforts spent by the model developers. It is mainly caused by 


-
the lack of a generally accepted quality assurance procedure for such models, and 


-
the lack of data sets that are quality checked and generally accepted as a standard for model validation purposes.

3)
The participants recommended that COST 732 should act:


-
to develop coherent and structured quality assurance procedures for all types of micro-scale meteorological models which give clear guidance to developers and users of such models as to how to properly assure their quality and their proper application,


-
to provide a systematically compiled set of appropriate and sufficiently detailed data for model validation work in a convenient and generally accessible form (www data bank),


-
to invite from all participating states scientists and users to apply the procedure and to prove its servicability,


-
to build a consensus within the community of micro-scale model developers and users regarding the usefulness of the procedure,


-
to stimulate a widespread application of the procedure and the preparation of quality assurance protocols which prove the ‘fitness for purpose’ of all micro-scale meteorological models participating in this activity,


-
to contribute to the proper use of models by disseminating information on the range of applicability, the potential and the limitations of such models, 


-
to identify the current weakness of the models and data bases,


-
to give recommendations for focussed experimental programmes in order to improve the data base and 


-
to give recommendations for improvements of present models and if necessary, for new model parameterisations or even new model developments.


It was felt that the evaluation procedures need to be tailored to the specific needs of individual groups of models (non-CFD, CFD and LES-codes). The more sophisticated a type of model is, the more detailed and elaborate the procedure needs to be.

4)
Particular importance should be given to the proper use of models. The participants recommended establishing, in addition to the guidance for model developers, a standard of ‘good practice’ for model users (model type specific as well). It would be ideal to establish a European trainee project within which young researchers and experienced model users could work together and transfer knowledge.

5)
The participants recommended defining particular scenarios in combination with Design or Assessment Parameters (DOAPs) to evaluate the ‘fitness for purpose’ of individual models. The complexity of data must correspond to the complexity of the scenarios.

6)
It was recommended to take notice of guidelines already developed in the past, e.g.


-
Guide for the Verification and Validation of Computational Fluid Dynamics Simulations (American Institute of Aerodynamics and Astronautics)


-
VDI-Guideline on Prognostic Meteorological Models


-
Q-Net Best Practice Guidelines in the Industrial Application of CFD


Furthermore, it was regretted that the COST 732 initiative is presently restricted to the COST member states only. Other parts of the world should be invited to join the initiative.

7)
Some participants strongly recommended organizing a model contest which includes test cases for which the calculations are made prior to the experiments (‘blind testing’ of models).

8)
With respect to the data it was made clear that validation data sets are not just data but must fulfil additional requirements (completeness, representativeness, known uncertainty ranges, etc.). Due to the unsteady nature of weather conditions, field data collected inside the urban canopy layer have the character of random samples only. Wind tunnel data, on the other hand, represent idealized situations. It was recommended to use combined data sets that are based on both field and laboratory experiments.

9)
It was recognized that the complexity of models and data sets must correspond to each other. Whereas the validation of non-CFD-codes can be based on mean values alone, LES-models will need time series of flow and transport properties.

10)
It was felt that a glossary of terms needs to be formulated since words like ‘validation’, ‘verification’, ‘evaluation’, ‘quality assurance’ etc. are not unambiguously defined and used.
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