Notes on WG1 meeting in Warsaw, 1-2 June, 2006-06-06

Maria Athanassiadou

Tentative agenda sent to participants before the meeting

1. Changes in WG1 leader
2. Verify participants in WG1 and interest
3. I will try to summarise the current state, based on the responses I have had from people.
4. Round the table discussion on progress.  Contributions will be added to the current state of WG1.  
5. Discuss WG1 plan, especially any views for major alterations.  This is the version from Peter Clark and I attach it to this e-mail
6. Future plans.  List of activities planed by participants.
An e-mail was sent before the meeting to people, to gather information about their work, current and future plans.  
The responses are attached at the end as an Appendix.

The WG1 meeting took place during the first day of the meeting, with one morning and one afternoon session, each lasting about 1.5 hours.  A plenary session at the end summarised the discussions from all WGs.  
The discussions covered most of the points in the agenda despite the tight schedule and the extra issues that arose from the change in the WG leader. 

The chair of action Ranjeet Sokhi was present in the morning session that run in parallel with WG4.

Summary of WG1 discussions

· The subject of change leader in WG1 was discussed first.  It was put to the participants that a change has occurred, that I assumed the role due to the shortness of time and that the subject should be discussed and the participants vote for the new leader.  Each participant was given the chance to assume the role.  Most people declined apart from Joanna Struzewska.  The vote between Maria Athanassiadou and Joanna Struzewska came to a tie of 5/5.  It was finally decided that Maria Athanassiadou will continue as WG1 leader with Joanna Struzewska as deputy leader and providing support.  
· Peter Clark’s Outline Plan Version 1.1 was discussed.  It became obvious that some changes might be appropriate.  

· Define new list of groups to ensure that no group has zero participants.

· Identify these groups by realistic constraints i.e., based more on peoples interests and work rather than pure scientific scope

· Chose a group leader for each group

· After a lot of discussion and deliberation, the following sub-groups and sub-group leaders we identified

· Surface processes, Alexander Baklanov
· BL and Turbulence, Ekaterina Batchvarova
· Wet processes and radiation, Maria Athanassiadou
· Applications, Ranjeet Sokhi
· Participants interest was verified by a round the table talk about each participants interest and commitment, current and future

· A paper was produced with peoples intent and commitment.  This is given later in this report and participant’s interest is given in terms of the new four areas.
· It was decided that now is a good time for any amendments in the EoC, with  new parties joining, some leaving, people having a more realistic view of what they can participate in, have to offer.
· Discussed the system of reporting progress

· Produce a list of publications and put on the COST 728 web page
· Papers should acknowledge COST 728
· Discuss that more support should have been given to the up coming meeting in Gothenburg this month.

· Review of urbanisation parametrisations.  Alexander Baklanov in collaboration with Barbara Fay and Ekaterina Batchvarova. Others?
Interest and commitment from participants in WG1 tasks

Surface processes
Maria Tombrou and Aggeliki Dandou

Joanna Struzewska
· Urbanisation

· ISBA

Kostandin Ganev

· Heavy particles dry deposition parametrisation

· Sensitivity tests

· Poly-dispersive aerosol systems

Alain Clappier

· Urbanisation of LM
· Rest over Basel

Ekaterina Batchvarova & Sven-Erik Gryning
· Exchange processes over: 
Urban area

Forest

Sea
Barbara Fay

· Urbanisation of LM:

Physiographic parameters

Anthropogenic heat source

Ranjeet Sokhi
· Urban scheme

Timo Vihma

· Development and testing of a soil-snow-forest scheme in operational HILRAM

· Presentation of sea ice and its snow cover in HILRAM and MM5

· Lake temperature parametrisation in HILRAM

Alexander Baklanov

· Overview of urbanisation of MetM

· Next 6-12 months 

· First draft after the ICUS special ‘Urban Parametresation’ section 

· Circulate to ‘Urban’ subtask 1.1 members

· Second stage: ‘Urbanisation’ tests and verification

BL & Turbulence

Maria Tombrou and Aggeliki Dandou

Joanna Struzewska
· BL

Ye Yu

· BL

Kostandin Ganev

· Test of the performance of different MM5 PBL    schemes foe selected ill simulated air pollution episodes

Ulrike Pechinger
· Inter-comparison between

mixing heights from ECMWF and determined on basis of ALADIN model and

mixing heights determined from radiosonde profiles around the Alps and air pollution Flexpart model

· Effect of different eddy diffusivity calculation methods (based on ALADIN output) on NO2 and O3

· CAMx results for high ozone episodes

Alain Clappier

· Overview of different turbulent closure schemes that can be used in the BL, first 12 months

· Implementation of some of the above schemes

· Evaluation of the impact different closures have on the Air Quality, from 12 to 36 months

Ekaterina Batchvarova & Sven-Erik Gryning

· Wind profiles and turbulence on the neutral BL
· Richardson number method for estimation of the BL height

Barbara Fay

· Introduce Lokal Model – based mixing heights to prognostic turbulent scheme
· Test formulation for stable mixing heights

Timo Vihma

· BL schemes in MM5 during cold air outbreaks over the Baltic sea.
Alexander Baklanov

· BL parametrisations, with emphasis to mixing heights
· Aerosol effects, feedbacks.  Link to WG2 activities
Wet Processes and Radiation

Konrad Bajer 

· Physical models of cloud droplets parametrisation
Joanna Struzewska
· Radiation

Sami Niemela
· Convection and clouds in HILRAM and AROME

Alexander Baklanov

· Parametrisation of different size aerosol particles

Ranjeet Sokhi
· Overview of MM5 schemes

Application

Maria Tombrou and Aggeliki Dandou
Jacek Kaminsky

Ye Yu

· Air quality application

Alexander Baklanov 

· Urban parametrisation tests in NWP models, partly

Appendix:  Pre-meeting response of participants to WG1
I.
Koen De Ridder

Flemish Institute for Technological Research (VITO)Integrated Environmental StudiesBoeretang 200, B-2400 Mol, Belgium

tel (32-14) 33 59 68

fax (32-14) 32 11 85

koen.deridder@vito.bewww.vito.be/english/environment/environmentalstudy9.htm www.vito.be/bugs/
=======================================================

Regarding what I intend to contribute to WG1 activities, that will mainly focus on land surface-atmosphere interactions within a mesoscale meteorological model. More concretely, we have projects now in the following domains:

* Estimation of urban thermal coefficients (heat capacity, conductivity, temperature roughness) using surface temperature measurements from METEOSAT (ESA PRODEX project). Note that this is a continuation of work that I have previously presented in COST 715 (WG2). I have a paper in press on this topic (De Ridder, 2006. Testing Brutsaert's temperature roughness parameterization for representing urban surfaces in atmospheric models. Geophysical Research Letters, in press.)

* In a bilateral project with the Russian Academy of Sciences we intend to investigate ways of initializing soil moisture in land surface schemes contained in mesoscale models. That will be based on off-line calculations with a land surface scheme, using satellite data (terrain parameters, precipitation, cloudiness) wherever possible, and(tentatively) assimilating surface moisture observed by satellite radar.  The idea is that improved soil moisture estimates will lead to better meteorological simulations (stability, energy balance, ...) as well as better dry deposition estimates, and improved estimates of biogenic emissions and emissions of wind-blown soil dust. 

II.   Kosta Ganev 

 I did some attempts for a more general parameterization of aerosol dry deposition. Bellow you can read a brief abstract.

On the heavy particles dry deposition in the surface layer

It seems that the ‘big leaf’ approach to the dry deposition assessment will be the one followed by the model developers in the near future. The resistance against turbulent transport close to the surface - the aerodynamic resistance, is one of the major factors of dry deposition. The most popular parameterization schemes treat the aerodynamic resistance and the gravity deposition independently, most often by simply adding the gravity deposition velocity. As the gravity deposition modifies the admixture profiles and thus the turbulent fluxes in the Surface Layer (SL), this approach is obviously incorrect.

A more general approach, based on the exact solution of the pollution transport (turbulent and gravity deposition) equation in the SL, which provides a correct expression for the aerodynamic resistance, accounting also for the gravity deposition effects is suggested. It is shown that the most popular schemes (J.H. Sienfeld and S. Pandis, 1998; Venckatram, A. and J. Pleim, 1999) are particular cases of the present one. Some simple calculations, which demonstrate the importance of a joint treatment of turbulent transport and gravity deposition while calculating the aerodynamic resistance, are also performed.

III. Maria Tombrou, NKUA

A. Identify parameterisation areas that require further research
· In the papers of Akylas et al. (2001; 2003), Zilitinkevich et al. (2005; 2006) we have studied in detail the surface fluxes under shear-free convection.  The concept of the minimum friction velocity was considered using three different methods of scalar averaging for the calculation of the stresses. Data from several experimental sites with high values of roughness were analysed in order to provide information concerning the dependence of the dimensionless minimum friction velocity on the dimensionless roughness length. 
· In Akylas and Tombrou (2005) profile functions, based on a direct interpolation for the dimensionless wind speed and temperature gradients between the standard Businger–Dyer formulae, and free convection forms, for flux calculations during unstable conditions are proposed and examined. This approach could prove very efficient in fitting data at strong instabilities while retaining correct near-neutral behaviour.
B. Modify mesoscale models in order to depict the urban boundary structure
· In the paper of Dandou et al. (2004), the MM5 model was modified by considering recent advances in the urban boundary layer. Modifications were carried out in two directions: (1) With respect to the thermal properties of an urban surface the surface energy balance was modified by taking into account the anthropogenic heat released in urban areas and the urban heat storage term to account for urban/building mass effects, including hysteresis; and (2) the surface stress and fluxes of heat and momentum were modified following the recent advances in the atmospheric boundary layer over rough surfaces under unstable conditions. The whole process was supplemented by detailed information on land use cover, derived from satellite image analysis. The modifications were applied to the high-resolution nonlocal medium-range forecast planetary boundary layer parameterization scheme, based on work by Troen and Mahrt (1986). The improvements seen with the modified model, after comparison with available measurements of temperature and fluxes, refer to (1) the strengthening of the nocturnal urban heat island; (2) the changes in the temperature, which proved to be favorable through the whole diurnal cycle, resulting in decreasing the temperature amplitude wave; (3) the decrease of turbulence and fluxes during the daytime; and (4) the diffusion coefficient and potential temperature profiles that are reduced during daytime and are increased at the lower levels during the night and thus affect accordingly the mixing height.
C. Evaluate PBL parametrisation schemes for air pollution applications
· In the study of Tombrou et al. (2006), an attempt was made to assess the PBL height estimations as derived from different PBL schemes, employed by the Mesoscale Model MM5 over an urban area and to recognize the relationship of the MH, as depicted by the measurements with the calculated PBL heights or other features of the PBL structure. In particular, the diurnal evolution of PBL is examined over the Greater Athens Area (GAA), employing four different PBL schemes plus a modified version of MRF scheme, whereby urban features are considered. Measurements are provided at two experimental sites for two selected days when convective conditions prevailed, while a strong sea breeze cell developed.  It was found that the PBL approach based on the diffusion coefficient profile seems to better represent the mixing height estimation in both cases that a deep mixing layer develops or a more confined Thermal Internal Boundary layer. For the MRF-urban scheme, the incorporation of both anthropogenic and storage heat release provides promising results for urban applications.
D. Underline their applicability and limitations with respect to air pollution and dispersion applications.
· In the study of Bossioli et al. (2006), the temporal and spatial dynamics of the ozone production in the Greater Athens Area (GAA) is examined by using the photochemical UAM-V model coupled with the meteorological MM5 model. Several numerical experiments were performed in order to investigate and to quantify the effect of critical factors that conduce to the ozone formation and accumulation during ozone episodes. 

· In parallel, the influence of the uncertainties induced from meteorological simulations on the maximum ozone concentration levels over the GAA was also examined. In particular, the MM5 input data produced by considering the following experimental runs (not all included on the above paper): 

· With and without the nesting approach.

· The lowest vertical layer was adjusted at three different heights.
· The effect of the urban area on the wind speed was introduced via the decrease of the wind speed inside the urban structure according to Masson [2000]. 
Future work 

We plan to perform numerical experiments by considering different PBL parameterization schemes. Also, we plan to examine the effect of urban parameterization schemes on pollution applications 
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IV.

University of Hertfordshire, UK

Research projects relevant for COST 728

Ranjeet S Sokhi, Ye Yu, Nutthida Kitwiroon and Elizabeth Somervell

WG 1 Parametrisation Scheme

Currently a review of the urban canopy parametrisations within the UM is being carried out. The findings will be compared with other contemporary meteorological models such as MM5, RAMS and WRF.  The focus of the work is to assess the suitability of UM for urban applications for resolutions of 1km. 
This work continues the detailed sensitivity analysis conducted on MM5 PBL schemes for London application, February 2003 (Fragkou 2006). 

Future work:

· Identifying possible modifications to the land surface and vertical mixing characterizations within the UM in order to improve the urban canopy parametrisation.  

· Testing the effects of certain modifications on the meteorological output through a series of sensitivity analyses.

References

Fragkou L 2006
Application of a Mesoscale Model to Analyse the Meteorology of Urban Air Pollution Episodes. PhD Thesis, University of Hertfordshire, UK
 V. John Bartzis 

This week I am presenting the invited paper with acknowledgment of COST 728.

"Turbulence modeling in the atmospheric boundary layer. A review and some recent developments" Proceedings, Air pollution 2006, 21-24 May 2006, The New forest UK 

 Heinke Schluenzen 

I'll contribute to WG1 in the following:

1.      A web based database on mesoscale meteorological models which is already available. here you find summary reports on model qualities. 

(http://www.mi.uni-hamburg.de/costmodinv)<http://www.mi.uni-hamburg.de/cost728>

5.      Improved parametrisation of sub-grid-scale land use processes . Here we will develop an new parametrisation,  based on earlier work

*Schluenzen K.H. and Katzfey J.J. (2003)* : Relevance of sub-grid-scale land-use effects for mesoscale models. /Tellus, *55A*, 232-246. /

**

von Salzen K., Claussen M. and Schluenzen K.H. (1996): Application of the concept of blending height to the calculation of surface fluxes in a mesoscale model, Meteorol. Zeitschrift, N.F. 5 , 60-66 .

6.      Identification of meteorological sub-grid-scale processes which need improved parameterisations for air pollution and dispersion applications  - this is ongoing work and will be an outcome of parametrisation exercises.

Prof. Dr. K. Heinke Schluenzen   e-mail:   heinke.schluenzen@zmaw.deMeteorologisches Institut        phone :   +49-40-42838 5082ZMAW, Univ. Hamburg              fax:      +49-40-42838 5452Bundesstr. 55, 20146 Hamburg, Germany http://www.mi.uni-hamburg.de/memi

