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ABSTRACT

Founded in 1971, COST (European Cooperation in Science and Technology) is an intergovernmental framework allowing, through cooperation, the co-ordination of nationally funded research on a European level. COST Actions cover basic and pre-competitive research as well as activities of public utility without any limitations with respect of topics. Actions outputs have deliver several success stories in non-competitive research, pre-normative cooperation and in solving environmental and cross-border problems and problems of public utility. Outstanding examples are the ECMWF, the European weather radar and wind profiler networks, the phenology database or the UV index.
Institutions from non-member countries from all over the world can also participate, thus, making COST a very suitable tool for consensual tackling of global topics. As a precursor of advanced multidisciplinary research, COST plays a very important role in the realisation of the European Research Area (ERA) by, e.g., anticipating and complementing activities of the EU Framework Programmes. It also increases the mobility of researchers across Europe and fosters the establishment of scientific excellence in nine key scientific domains, where the most relevant for this Conference is: Earth System Science and Environmental Management (ESSEM).
This paper will describe activities and procedures in COST and present some examples of COST Actions outcomes as well as introduce some relevant ongoing  Actions.

_________________________________________________________________________________

At a time of ever-increasing need for international coordination and further integration of national efforts into cooperative endeavours apt to address the various environmental, structural and societal issues facing humanity, it is enlightening to scrutinise research and development (R&D) frameworks that have provided a successful springboard to the meteorological community.  One such example is COST (European Cooperation in Science and Technology), which is nowadays a major pillar of European research in a variety of scientific domains together with the European Union R&D Framework Programmes and Eureka. Celebrating 40 years of existence next year, COST currently comprises about 250 Actions (i.e., networking projects) in 9 scientific domains, involving more than 30,000 participating scientists from 35 COST European Member countries. COST represents an estimated volume of national funding of more than 1.5 billion euros per year. The flexible but efficient ethos, procedure and vision of COST can act as a benchmark for other regional framework aiming at coordination through cooperation. Since the meteorological community has a long tradition of networking and international dimension, implementing a COST-like model in other part of the world could be relatively easy.
Background 

COST cooperation started in 1971, at the initiative of the European Council, at a time when the European Communities (EC) had no competence for research matters and involved only 6 countries, but from the start, COST involved several non-EC countries.  Since 1995, COST-cooperation funding and administration expenses are covered by allocations earmarked in the EC Framework Programme for R&D.  COST is not a EC programme per se but a pan-European intergovernmental cooperative frame supporting the broader European R&D cooperation and coordination.
	COST MEMBERSHIP:

COST consists of 33 Member States: Austria, Belgium, Bosnia & Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, former Yugoslav republic of Macedonia, Malta, The Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, and United Kingdom. Israel has a cooperating State status.


Based on national needs and resources, COST aims at promoting and coordinating pre-competitive applied and basic research in areas of interest to research institutes, universities, the public sector in general and industries in Europe.  The primary aim is not to create large jointly financed projects, but rather to concert the ongoing research activities of participating countries in specific fields and to solve scientific and technical problems by joining forces, thus optimising intra-European synergy, contributing to defragmentation and avoiding duplication of efforts.  COST is not based on a centralised structure.  Several evaluations have pointed out the strong and increasing role of COST-cooperation, stressing its flexibility and cost-effectiveness, as well as its capacity for complementing national and EC research programmes.  Such assets have often been used for testing and exploring emerging topics or for paving the way for European Communities activities.

The spectrum of COST activities encompass all field of research and knowledge and is divided into 9 domains: 
- Earth System Science and Environmental Management (ESSEM); 
- Information and Communication Technologies (ICT); 
- Transport and Urban Development (TUD); 
- Materials, Physics and Nanosciences (MPNS); 
- Chemistry and Molecular Sciences and Technologies (CMST); 
- Food and Agriculture (FA); 
- Forests, their Products and Services (FPS); 
- Individuals, Societies, Cultures and Health (ISCH); and 
- Biomedicine and Molecular Biosciences (BMBS). 
In addition, a Trans-Domain Proposals Standing Committee (TDP) offer scientists fertile ground for networks across many scientific disciplines, by allowing unusually broad, interdisciplinary proposals to strike across the scientific Domains.

Each Domain is governed by a Domain Committee (DC) ensuring scientific quality control and assurance by selecting Action proposal through a 2-stage evaluation procedure, monitoring the advance of each selected Action and performing a final assessment of ending Actions. Each COST Action or project is identified by a number and a title.
Principles of COST

A special feature of all COST Actions is the complete degree of freedom of each COST-country to join any Action by means of signing a declaration of interest or "Memorandum of Understanding" (MoU).  This document is a gentlemen's agreement that offers much flexibility without being too formal or too
legally binding.  This MoU governs the joint aims, the type of activity to be pursued, the terms of participation and compliance with both sovereignty and, if necessary, protection rights.  There are four basic COST principles: 

· Any organisation or scientist from a COST country, and also the European Commission, can propose an Action and/or take part in an ongoing Action.

· Participation in Actions is voluntary and "à la carte", associating only interested countries.  Launching an Action requires a minimum of 5 participating countries.

· Cooperation takes the form of "Concerted Actions" based on the concertation of national research efforts.  Work in these Actions is administered by Management Committees (MC).

· Research within each Action is funded nationally.  Only the concertation costs, such as travel allowances for MC meetings, invitees to workshops, publications and short visits to other laboratories are covered by the COST funding.

This form of collaboration does not require an agreed overall research policy or programme.  It focuses on specific topics for which there is sufficient interest in the COST Member countries.  COST also welcomes the participation, without funding, of international organisations and interested institutions from non-COST-member states without any geographical restriction: there are currently nearly 300 participating institutions from nearly 40 non-COST countries, including Australia, Canada, India, Japan, Russia, and the USA.  Actions have an average participation of more than 20 Countries and generally last for 4 years.  An average of 100 000 euros per Action is available annually for co-ordination costs (meetings and workshops, invited experts, publications, exchange visits of young scientists between parties, etc).  These costs represent on average less than 1% of the overall national funding involved, which shows that COST gives excellent value for money.
Structure and bodies of COST
COST has a light administration and the following committees and bodies deal with both the preparatory and implementation phase of any Action. 

· Committee of Senior Officials (CSO): 

The highest deciding body in COST-cooperation is the CSO, wherein all 36 COST countries and the European Commission are represented.  It defines the overall strategy of COST and decides on the final short list for new COST-Actions according to budget. It can also foster the organisation of strategic or exploratory workshops to decipher the needs for future important initiatives.

· Domain Committees (DC):
COST DCs are composed of nominated national representatives. Meteorology and related sciences are mostly represented under the ESSEM DC (Earth System Science and Environmental Management). About one third of the national ESSEM delegates are from a European National Meteorological Service (NMS). The DCs assess new Action proposals and are responsible for the continuous monitoring, evaluation and coordination of COST Actions in their domain.  DCs also liaise with stake holders for their Domain. For instance, major meteorological actors such as the WMO, EUMETNET, EMS (European Meteorological Society) and HMEI (Association of Hydro-meteorological Equipment Industry) are observers to the ESSEM DC. In addition, the European Commission’s GMES Bureau and its GEO unit as well as the European Environment Agency (EEA) are observers to the ESSEM DC.

· Management Committees of Actions (MC):

Each ongoing COST-Action is led by a Management Committee, wherein each signatory country can nominate two delegates.  MCs are bodies which actually plan the detail of, and supervise the work programme to be implemented.  More scientists from each signatory country can participate through
joining the various working groups that are set up by the MC to carry out the work programme of the Action.
· The COST Office:

The necessary secretarial support to COST-Actions, MCs and DCs is provided by the COST Office located in Brussels.  The Secretariat works in collaboration with the DCs and the MCs of the Actions to organise meetings and to take care of administrative procedures.  It promotes and maintains contact with and between the different partners in each Action, and with other European organisations. It is currently implemented through a contract between the European Commission and the European Science Foundation, but this will be changed as COST obtained recently a juridical independent association status.

· Applying for COST Actions:

COST welcome pre-proposals (only 3 pages long) at 2 annual collecting dates (end of March and September) on any subjects involving at least 5 COST Member States. After assessment by the relevant Domain Committee, the best 20% or so are invited to submit full proposals (25 pages), which are evaluated by an external expert panel and ranked by the DC. The selected proposals can start within 9 months after first submission. 
Achievements of COST in meteorology and related sciences

Despite the long tradition of European cooperation in operational meteorology, there have been practical difficulties in coordinating research initiatives and improving collaboration between National Meteorological Services (NMS), universities and industry.  The COST framework always offered a suitable opportunity for effective, broad and open cooperation between the main stakeholders in meteorology, atmospheric sciences and other related sciences such as hydrology, air quality, oceanography, space science, soil sciences, etc. The attached Annex provides an appraisal of the broad spectrum of topics addressed in COST-meteorology. 
Moreover, most COST Meteorological Actions have collaborated with international organisations such as WMO, the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), the European Space Agency (ESA) and EUMETNET (the formal European network of NMSs).  Such collaboration has given additional benefit to operational practices through cost-effective transfer of innovative science. Several COST Actions have been turned into EUMETNET programme to translate R&D results into an operational format. On the other hand, several COST Actions have led to harmonised standards or protocols of specific instruments or techniques, which have been used by WMO for global standards. Thus, the cooperation and coordination between COST Actions and WMO and EUMNETNET have been successful based on a win-win approach: COST R&D Actions have immediate customers, while the two organisations can enjoy support for their general objectives from a kind of sub-contractor performing relevant preparatory or exploratory work. 

Consequently, COST cooperation in meteorology has had a successful impact from the very beginning since one early Action (COST-70; 1971-73) led to the foundation of the ECMWF (European Centre for Medium-range Weather Forecasts).  Nowadays, ECMWF has achieved a strong worldwide reputation as a lead centre of excellence for weather forecasting and for cutting-edge research in the field of numerical weather prediction.

Several previous COST Actions dealt with the emerging remote sensing technologies and demonstrated the feasibility and cost-effectiveness of European weather radar and wind profiler networks and the viability of data exchange.  These Actions provided the stimulus for a rapid increase in the operational deployment of weather radars in Europe. They were subsequently organised into regional networks with the pre-normative work done on data transfer protocol channelled into WMO guidelines.  Standardisation requirements created by these Actions have proved very relevant for the 
industry through its active participation in several of these Actions both in research and in the assessment of techniques and methodologies. This led to a better mutual understanding about user requirements and technical possibilities. The biennial open European conferences (ERAD) were also initiated by one COST Action in order to maintain the momentum and networking it had initiated. 

Currently, CIMO related Actions deal with the issue of measuring humidity in the upper troposphere (with connections to GRUAN), the design and optimisation of measuring networks (density/complexity) to initialise km-resolution models by combining sensors, developing instrument specifications and data assimilation simulations (with connections to EUMETNET/EUCOS and THORPEX). Another Action addresses air quality measuring networks for chemical weather applications. In connection with the new challenges of greenhouse monitoring and cycling between the atmosphere, biosphere and the seas, several Actions deal with the development of methodologies (optical system, isotopic) or the harmonisation of various methodologies and protocols for measuring greenhouse or other pollutant compounds fluxes.
New challenges require coordination through cooperation

The flexibility and complementarity of the high-quality science performed under COST have been demonstrated in the field of meteorology and have contributed many achievements that would not have been possible otherwise. Participation in COST provides an essential support, impetus and training ground for R&D activities in atmospheric sciences and their applications in Europe.

Research and development, as well as interdisciplinary co-operation in the field of meteorology, climate and Earth system sciences, will certainly increase as the subject responds to wider and deeper needs of society.  For instance, many of the major environmental issues such as climate change, ozone depletion, acid rain or long-range transport of air pollutants have the atmosphere as the main stage.  Besides, many socio-economic activities (e.g., transport, land-use, agriculture, energy production, tourism) are becoming increasingly sensitive to weather and climatic conditions and thus dependent on meteorological services and information.  Authorities need these services also to react promptly to emergency conditions caused by natural hazards (e.g., floods, landslides, avalanches, droughts, storms, icing), or industrial accidents (e.g., hazardous chemical releases, dispersion of radioactive compounds).  Thus, COST will continue to be a useful mechanism for boosting research activity on key topics for society, as well as ensuring standardisation and disseminating expertise on a European scale.
Further information:

Information on COST, including official documents, can be obtained from the COST homepage: http://www.cost.eu/ and from the scientific Secretary: carine.petit@cost.eu 
ANNEX: COST Actions dealing with meteorology or Earth system science:
Finished Actions

70 - European centre for medium-range weather forecast (1971–1973)

61 - Research into the physical-chemical behaviour of SO2 in the atmosphere (1972–1982)

30 - Electronic traffic aids on major roads (1977–1980)

72 - Measurement of precipitation by radar (1979–1985)

43 - Experimental European network of ocean stations (1979–1988)

611 - Physico-chemical behaviour of atmospheric pollutants (1985–1990)

73 - Weather radar networking (1986–1991)

74 - Utilisation of VHF/UHF radar wind profiler networks for improving weather forecasting (1987
–
1991)

309 - Road meteorology and maintenance conditions (1987–1990)

614 - Impacts of elevated CO2 levels, climate change and air pollutants on tree physiology (1991–
1997)

75 - Advanced weather radar systems (1992–1997)

615 - CITAIR - Database, monitoring and modelling of urban air pollution (1993–1998)

76 - Development of VHF/UHF wind-profilers and vertical sounders for use in European observing 
systems (1994–2000)

77 - Application of remote sensing in agrometeorology (1994 – 1998)

78 - Development of Nowcasting techniques (1994 – 1998)

79 - Integration of data and methods in agroclimatology (1994 – 1998)

710 - Harmonization in the pre-processing of meteorological data for dispersion studies (1994 – 1997)

619 - Effects of atmospheric CO2 increase on carbon fluxes in grassland ecosystems (1994 – 1997)
711 - Operational applications of meteorology to agriculture, including horticulture (1994 – 1998).

712 - Microwave radiometry (1996–2000)

713 - UV-B forecasting (1996–2001)

714 - Measurement and use of directional spectra of ocean waves (1996–2001)

715 - Meteorology Applied to Urban Air Pollution Problems (1998–2004)

716 - Exploitation of Ground-based GPS for Climate and Numerical Weather Prediction Applications 
(1998–2004)

344 - Improvements to snow and ice control on European roads (1999–2002)

E21 - Contribution of forests and forestry to mitigate greenhouse effects (1999–2003)
717 - Use of Radar Observation in Hydrological and NWP Models (1999–2004)

718 - Meteorological Applications for Agriculture (1999–2005)

271 - Effects of the upper atmosphere on terrestrial and earth-space communications (2000–2004)

C14 - Impact of wind and storms on city life and built environment (2000–2003)

719 - The Use of Geographic Information Systems in Climatology and Meteorology (2000–2006)

720 - Integrated Ground-based Remote Sensing Stations for Atmospheric Profiling (2000–2006)

722 - Short Range Forecasting Methods of Fog, Visibility and Low Clouds (2001–2007)

723 - Data Exploitation and Modelling for the Upper Troposphere and Lower Stratosphere (2002–
2006)

724 - Developing the Basis for Monitoring, Modelling and Predicting Space Weather (2003–2007)

725 - Establishing a European Phenological Data Platform for Climatological Applications (2004-2009)

726 - Long Term Changes and Climatology of UV Radiation over Europe (2004–2009)

727 - Measuring and Forecasting Atmospheric Icing Structures (2004–2009)

728 - Enhancing Meso-scale Meteorological Modelling Capabilities for Air Pollution and Dispersion 
Applications (2004–2009)

639 - Greenhouse gas budget of soils under changing climate and land use - BurnOut (2004–2010)

P18 - The Physics of Lightning Flash and its Effects (2005–2009)
C22 - Urban Flood Management (2005–2009)
729 - Assessing and Managing Nitrogen Fluxes in the Atmosphere-Biosphere System in Europe 
(2005–2010)

730 - Towards a Universal Thermal Climate Index UTCI for Assessing the Thermal Environment of the 
Human Being (2005–2009)

731 - Propagation of Uncertainty in Advanced Meteo-Hydrological Forecast Systems (2005–2010)

732 - Quality Assurance and Improvement of Microscale Meteorological Models (2005–2009)

Ongoing Actions 

733 - Harmonisation and Applications of Weather Types Classifications for European Regions (2005–
2010)

734 - Impacts of Climate Change and Variability on European Agriculture - CLIVAGRI (2006–2010)

735 - Tools for Assessing Global Air–Sea Fluxes of Climate and Air Pollution Relevant Gases (2006–
2011)

ES0601 - Advances in Homogenisation Methods of Climate Series: an Integrated Approach - HOME 
(2006 – 2011)

ES0602 - Towards a European Network on Chemical Weather Forecasting and Information Systems 
- ENCWF (2006 – 2011)

ES0603 - Assessment of Production, Release, Distribution and Health Impact of Allergenic Pollen in 
Europe - EUPOL (2006 – 2011)

ES0604 - Atmospheric Water Vapour in the Climate System - WaVaCS (2006 – 2011)

ES0701 - Improved Constraints on Models of Glacial Isostatic Adjustment (2007 – 2012)

ES0702 - European Ground-Based Observations of Essential Variables for Climate and Operational 
Meteorology - EG-CLIMET (2007 – 2012)

ES0801 - The Ocean Chemistry of Bioactive Trace Elements and Paleoclimate Proxies (2007 – 2012)

ES0802 - Unmanned Aerial Systems (UAS) in Atmospheric Research (2007 – 2012)
ES0803 - Developing Space Weather Products and Services in Europe (2007 – 2012)

ES0804 - Advancing the Integrated Monitoring of Trace Gas Exchange between Biosphere and 
Atmosphere (2007 – 2012)

ES0805 - The Terrestrial Biosphere in the Earth System (2008 – 2013)

ES0806 - Stable Isotopes in Biosphere-Atmosphere-Earth System Research - SIBAE (2008 – 2012)

ES0901 - European Procedures for Flood Frequency Estimation - FloodFreq (2009 – 2013)

ES0902 - Permafrost and Gas Hydrate Related Methane Release in the Arctic and Impact on Climate 
Change - European Cooperation for Long-term Monitoring - PERGAMON (2009 – 2013)

ES0903 - Spectral Sampling Tools for Vegetation Biophysical Parameters and Flux Measurements in 
Europe (2009 – 2013)

ES0904 - European Gliding Observatories Network - EGO (2009 – 2013)

ES0905 - Basic Concepts for Convection Parameterization in Weather Forecast and Climate Models 
(2009 – 2013)

ES0906 - Seagrass Productivity: From Genes to Ecosystem Management (2009 – 2013)

ES0907 - INTegrating Ice core, MArine and TErrestrial records (60 000 to 8 000 years ago) - 
INTIMATE (2009 – 2013)

ES1001 - SMOS Mission Oceanographic Data Exploitation (2010 – 2014)

ES1002 - Weather Intelligence for Renewable Energies - WIRE (2010 – 2014)

ES1003 - Development and implementation of a pan-European Marine Biodiversity Observatory 
System - EMBOS (2010 – 2014)

