REPORT on the Summer School on

“Planetary Boundary Layers over Complex and Vegetated Land Surfaces”
Sodankylä, Finland, 4-14.6.2005

1. Introduction

The plans for implementing the Nordic Network on Fine-scale Atmospheric Modelling (NetFAM) foresaw organising a Summer school on the topic “Planetary boundary layers over complex and vegetated land surfaces” to be arranged in Sodankylä during summer 2005 by the Finnish Meteorological Institute (FMI). There were two main incentives for this particular subject and location. As mentioned in the NetFAM activity plans, synergy and cooperation were sought with the ongoing EU project (Marie Curie Excellence Grant allocated to Prof. Sergei Zilitinkevich) on the topic “Planetary Boundary Layers - Theory, Modelling and Role in Earth System”, coordinated by the University of Helsinki (Prof. Hannu Savijärvi). This EU-funded project implies training for students and other scientists interested in boundary layer issues. The second incentive was that the FMI observatory of Sodankylä is a unique site for boundary layer studies, with its micrometeorological mast situated in the boreal forest which is one of the foci of interest of NetFAM. Another scientific interest is that prevailing winter conditions in Sodankylä are often strongly stably stratified during long periods, which is one major challenge for the HIRLAM and the other model communities involved in NetFAM. Furthermore, turbulence observations at Sodankylä are continuously compared to the operational HIRLAM and ARPEGE models, so that this course was a suitable occasion to consider the specific environment of the mast for the scientists involved in this comparison.
2. Organisation
The course was widely announced and information on the course (rationale, scope, practical info, programme) were put on the NetFAM website (http://netfam.fmi.fi/). Sylvain Joffre (FMI) acted as director of the course (scientific programme, promotion, content of website), while Ivan Mammarella (FMI) acted as course organizer, i.e., compiling practical information, monitoring registration of students, etc. The overall planning and supervising was implemented together with the support of Laura Rontu (FMI) and Hannu Savijärvi (Univ. Helsinki, coordinator of NetFAM). It is especially noteworthy that L. Rontu built the website and compiled teaching material sent by the lecturers on the web so that students could download them before the course in order to better follow lectures on site. The administrative secretary Riitta Aikio at the Sodankylä Observatory also ensured that the organisation was relayed on site as to guest house availability, meals at the canteen, coffee break, etc. 
The Sodankylä observatory has several guest houses on its premises, so that most students could live close to each other. This enabled them to discuss scientific issues informally and getting more personally connected outside of the lectures hours. 

As the capacity of the guest house was limited (21 participants stayed there), part of the participants (11) were lodged in a couple of hotels in Sodankylä. Transportation was organized between the centre of the city to the observatory (8 km) and back.
3. Attendance

The course received great interest from most groups involved in NetFAM and beyond. The list of participants is attached (Appendix A). Participants came from thirteen countries (BE, DK, EE, ES, FI, FR, IT, LT, NL, NO, RUS, SE and Tanzania) and 18 different Research Institutes or Universities.
4. Programme

The programme was built as to cover various key and timely topics on boundary layer dynamics, physics and modelling as well as applications (air quality modelling). Some lectures were designed to be more fundamental in the academic sense, while some others were designed to deal with current physical and modelling problems insisting on the challenges met by the community in order to give to the students a sense of the problems, how to identify them and how to try to solve them with the inherent trade off. 

Additionally, students were asked to deliver a presentation of their work, in order to familiarize them with scientific communication, and handling critics from the community. Some practical exercises on topics of the course were put forward by some of the lecturers. One lecturer had also brought a coded programme to handle the specific scientific question of aggregating different exchange values from a grid of various adjacent terrains. The course programme is attached (Appendix B).

Furthermore, practical lectures on the Sodankylä mast instrumentation and data analysis were given along with a visit to the mast site, addressing the installation, concepts of fetch, foot print and flow distortion, as well as data logging and analysis. 
The range of discussions was also broadened through the arrangement of several specific Working Group (WG) discussion meetings on applications of the themes of the course to practical operational or scientific issues, e.g.: WG on urban meteorology (incl. FUMAPEX): linkages between NWP and air quality models, WG on Northern Temperature Problems in HIRLAM – ARPEGE models. Additionally, taking advantage of the presence of several national coordinators, a NetFAM Steering Group meeting was held on Friday 10 to discuss about the organisation and distribution of tasks for future activities of NetFAM as envisaged in the project programme. 
The interest and motivation for the course was also demonstrated by the vivid discussions during and after lectures, which stretched the programme schedule every day. 

5. Conclusions

The course can be considered very successful. During the last day, a round-table discussion addressed the experience and impressions of the participants with respect to the objectives and scope of the course, the expectation of the participants and their fulfilment, the organizational aspects were obviously addressed. A questionnaire (Appendix C) on course experience and impressions was also distributed. There were no negative feedbacks, the major positive aspects of the course according to the attendees were: the site, the mix of lectures (theory and applications) and the spirit of the course. 

All the lectures were compiled on a CD and distributed to all participants to the course.
APPENDIX A: List of participants
	Name
	Surname
	Title
	Institution
	E-mail

	1. Atlaskin
	Evgeny
	PhD-student
	Russian State Hydrometeor. University
	atlaskin@rshu.ru

	2. Aurela
	Mika
	PhD-student
	FMI
	mika.aurela@fmi.fi

	3. Baas
	Peter
	PreDoc
	Royal Dutch Meteorological Institute
	Peter.baas@knmi.nl

	4. Baklanov
	Alexander
	Dr
	Danish Meteorological Institute
	alb@dmi.dk

	5. Bazile
	Eric
	Dr
	Météo-France
	eric.bazile@meteo.fr

	6. De Bruijn
	Cisco
	Post Doc
	Royal Dutch Meteorological Institute
	cisco.de.bruijn@knmi.nl

	7. D’Allura
	Alessio
	PreDoc
	University of Milano-Bicocca
	alessio.dallura@unimib.it

	8. Dudek
	Agnes
	Post-doc
	Norwegian Meteorological Institute
	agnes.v.dudek@met.no

	9. Esau
	Igor
	Dr
	Nansen Environmental and Remote Sensing Centre
	Igore@nersc.no

	10. Jensen
	Niels-Otto
	Dr
	Risø
	n.o.Jensen@risoe.dk

	11. Joffre
	Sylvain
	Prof
	FMI
	sylvain.joffre@fmi.fi

	12. Kaasik
	Marko
	PostDoc
	University of Tartu
	marko.kaasik@ut.ee

	13. Kabelwa
	Hamza
	PhD-student
	Russian State Hydrometeor. University
	hkabelwa@hotmail.com

	14. Kangas
	Markku
	Dr
	FMI
	markku.kangas@fmi.fi

	15. Karpaviciute
	Daiva
	Student
	Vilnius University of Natural Sciences
	daivisimo@one.lt

	16. Kazlauskas
	Martynas
	First year master
	Vilnius University Faculty of Natural Sciences
	martynas.kazlauskas@gmail.com

	17. Kozlova
	Dina
	PhD-student
	Russian State Hydrometeor. University
	kozlova@rshu.ru

	18. Mammarella
	Ivan
	Post-doc
	FMI
	ivan.mammarella@fmi.fi

	19. Martilli
	Alberto
	Dr.
	Ciemat, Madrid, Spain
	alberto.martilli@ciemat.es

	20. Nielsen
	Niels Woetmann
	Dr.
	DMI
	nwn@dmi.dk

	21. Nissen
	Jesper
	PhD-student
	Forskningscenter Risø
	Jesper.nissen@risoe.dk

	22. Rodriguez-Camino
	Ernesto
	PhD-student
	Institute National of Meteorology, Spain
	e.rodriguez@inm.es

	23. Rontu
	Laura
	PhD-student
	FMI
	laura.rontu@fmi.fi

	24. Samuelsson
	Patrick
	PhD
	SMHI
	patrick.samuelsson@smhi.se

	25. Santiago
	Jose Luis
	Pre-doc
	Ciemat, Madrid, Spain
	jl.santiago@ciemat.es

	26. Savijärvi 
	Hannu
	Prof
	University of Helsinki
	hannu.savijarvi@helsinki.fi

	27. Schayes
	Guy
	Prof
	University of Louvain
	schayes@astr.ucl.ac.be

	28. Sofiev
	Mikhail
	Dr.
	FMI
	mikhail.sofiev@fmi.fi

	29. Steeneveld
	Gert-Jan
	PreDoc
	Wageningen University
	Gert-Jan.Steeneveld@wur.nl

	30. Tenhunen
	Teresa
	Master Student
	University of Helsinki
	Teresa.Tenhunen@helsinki.fi

	31. Vesala
	Timo
	Prof
	University of Helsinki
	Timo.vesala@helsinki.fi

	32. Vihma
	Timo
	Dr
	FMI
	Timo.vihma@fmi.fi

	33. Zilitinkevich
	Sergej 
	Marie Curie Chair
	University of Helsinki and FMI
	sergej.zilitinkevich@fmi.fi


APPENDIX B: Course programme

Saturday 4 June

Arrival of participants

Sunday 5 June

12:30 - 13:00: Introduction of participants, Presentation of the course’s objectives and practical matters (S. 

Joffre
13:00 - 15:00: The PBL: an introduction (Prof. Sergei Zilitinkevich)

15:00 - 17:00: Introduction to and visit to the micrometeorological mast (Mika Aurela)

Monday 6 June

9:30 – 11:30: The PBL over complex surfaces (Prof. Sergei Zilintikevich)

13:00 – 14:00: Aggregating fluxes and surface characteristics of heterogeneous surface (Dr. Niels-Otto 
Nielsen)

14:00 – 15:00: Exchange of momentum, heat and mass by forest canopies (Prof. Timo Vesala)
15:30 -17:30: Exchange of momentum, heat and mass by forest canopies (Prof. Timo Vesala)
Tuesday 7 June

9:30 -11:30: Student presentations:

· Atmospheric transport and deposition of coarse solid particles: relations with PBL and underlying terrain: Marko Kaasik (Univ. Tartu) 
· On Formula’s to estimate the stable boundary layer depth in practical applications: 

Gert-Jan Steeneveld (Wageningen Univ., NL)

13:00 – 15:30: Aggregating fluxes and surface characteristics of heterogeneous surface (N-O. Jensen)

15:30 -17:00: Student presentations and exercises on modelling the aggregation of fluxes:

· Monitoring HIRLAM with Cabauw data: Cisco De Bruijn (KNMI)

· On the influence of self-correlation on the flux-gradient relationships in the stable boundary 

layer: Peter Baas (KNMI)
Wednesday 8 June

9:30 – 11:00: The PBL over complex surfaces: challenges and gaps (Prof. Sergei Zilitinkevich)

11:00 – 12:00: The urban PBL: structure and modelling (Dr. Alexander Baklanov)

13:30 - 14:00: The urban PBL: structure and modelling (Dr. Alexander Baklanov) 

14:30 - 15:00: Turbulence observed during a total solar eclipse: a particular PBL behaviour (Prof. Guy Schayes)

15:00 – 16:30: Re-stating the PBL parameters in off-line dispersion models (Dr. Mikhail Sofiev)

16:30 -17:30: Student presentations:

· Implementation of a multi-urban classification and the urban heat island effect using the mesoscale model MM5: an insight of the ATREUS project: Agnes Dudek (Met.no)

· Street canyon simulation comparing with wind tunnel experiment: Jose Luis Santiago (CIEMAT)

Thursday 9 June

9:30 – 11:30: Mesoscale effects and PBL (Prof. Hannu Savijärvi)

11:30 – 12:00: The urban PBL: structure and modelling (Dr. Alexander Baklanov)

14:00 – 16: 00: High-resolution simulation of interactions in the urban canopy and boundary layer (Dr. A. 

Martilli)

16:00 – 18:00: Working Group discussions on urban meteorology (incl. FUMAPEX): linkages between 


NWP-air quality models, 

Friday 10 June

9:30 – 11:00: Current status for the PBL in ARPEGE-ALADIN, the GABLS experiment and the future with 
a TKE scheme (Dr. Eric Bazile) 

11:00 – 11:30: Historical perspectives of the surface schemes in NWP  (Dr. Eric Bazile) 

13:30 – 15:30: Surface processes and assimilation of surface variables in operational NWP models: 
HIRLAM formulation (Dr. Ernesto Rodriguez )

15:30 – 17:30: Working Group discussions on Northern Temperature Problems in HIRLAM – ARPEGE, including Student presentation:  Preparation of observational data for verification of HIRLAM data against Sodankylä mast (Evgeny Atlaskin, RSHU)

+ NetFAM Steering Committee meeting: budget, planning of future activity

Saturday 11 June

9:30 – 11:30: Modelling of transient vegetation and soil related processes (Dr. Patrick Samuelsson).

11:30 – 13:00: Student presentations:

· Atmospheric flow in the coastal area - A combined model and observation study: Jesper Nissen (Risö)
· Air quality forecasting system for Torino urban area: meteorological analysis and model sensitivity to dispersion parameterisations during a Winter Episode (Alessio D'Allura, Univ. Milano)

Sunday 12 June

14:00 – 16:00: Radiation and stable PBL (Prof. Hannu Savijärvi)

16:00 – 17:00: Sodankylä micrometeorological data utilization (Dr. Markku Kangas)

17:00 – 18:00: Continuation of Working Group discussions on Northern Temperature Problems in HIRLAM 
– ARPEGE:

Monday 13 June

9:30 – 10:30: Momentum fluxes in HIRLAM (Dr. Niels Woetman Nielsen) 

10:30 – 11:30: Parametrisation of orography-related momentum fluxes in HIRLAM (Laura Rontu)

11:30 – 12:00: LES of stably stratified flows: technique, achievements and challenges (Dr. Igor Esau)

13:30 – 15:00:  LES of stably stratified flows: technique, achievements and challenges (Dr. Igor Esau)

15:00 – 16:00: Modelling of the snow cover (Dr. Timo Vihma) 

16:00 – 17:00: Wrap up of course experience

Tuesday 14 June

Participants leave

APPENDIX C:

IMPRESSIONS AND CONCLUSIONS ON THE COURSE

· Has the course fulfill your expectations ?

· What was interesting, useful ?

· What was uninteresting/useless ?

· What new have you learned ?

· Was there any materials too basic/simple ?

· What was missing ?

· Was the organization of the course OK ?

· Were the accommodation conditions OK

· Was the site OK ? 

· Have you learned anything new concerning 

· How to perform research ?

· How to analyse data ?

· How to be scientifically critical ?

· How to make a scientific presentation ?

· Have you forge new relationships on a scientific or personal level ?

· Have this course influence your plans about future studies or investigations ?

· Anything else ?

