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List of CLEAR PROJECTS 
	Project Acronym and website
	Coordinating Organisation
	Country

	AIR4EU Air Quality Assessment for Europe: Local to continental Scales
http://www.Air4EU.nl/
	TNO
	Netherlands

	ATREUS Advanced Tools for Rational Energy Use towards Sustainability
http://aix.meng.auth.gr/atreus/index.htm
	Aristotle University
	Greece

	BOND Biogenic Aerosols And Air Quality In The Mediterranean Area
http://milos.ipta.demokritos.gr/bond/
	NCSRD
	Greece

	FUMAPEX Integrated Systems for 
Forecasting Urban Meteorology, 
Air Pollution and Population Exposure
http://fumapex.dmi.dk/
	DMI
	Denmark

	INTEGAIRE Integrated Urban Governance and Air Quality Management in Europe
http://www.integaire.org
	EUROCITIES
	Belgium

	ISHTAR Integrated Software for Health, Transport efficiency and artistic Heritage Recovery
http://www.ishtar-fp5-eu.com
	ENEA
	Italy

	MERLIN Multi-Pollutant Multi-Effect Modelling of European
Air Pollution Control Strategies

http://www.merlin-project.info/
	University of Stuttgart
	Germany

	OSCAR Optimised Expert System for Conducting Environmental Assessment of Urban Road Traffic
http://www.eu-oscar.org
	University of Hertfordshire
	UK

	SAPPHIRE Source Apportionment of Airborne Particulate Matter and Polycyclic Aromatic Hydrocarbons in Urban Regions of Europe
http://www.gees.bham.ac.uk/research/sapphire/
	University of Birmingham
	UK

	URBAN AEROSOL Characterisation of Urban Air Quality Indoor/Outdoor Particulate Matter Chemical Characteristics and Source-to-Inhaled Dose Relationships
http://www.nilu.no/projects/urban-aerosol/
	NILU
	Norway

	URBAN EXPOSURE Integrated Exposure Management Tool Characterising Air Pollution Relevant Human Exposure in Urban Environment
http://www.nilu.no/urban_exposure
	NILU
	Norway


1. Introduction 
The CLEAR cluster was launched in December 2002 and consists of 11 EU funded projects on urban and regional air quality research. The cluster as a whole represents over 200 researchers across the EU with an EC financial contribution of about 15M€ for the 11 projects. 

CLEAR is focussing on key topics to strengthen synergies between the projects and to maximise the benefits to users. These include (coordinating organisation and project are given in parenthesis):

· CLEAR Web Portal (NILU, URBAN Exposure)

· Air quality and related data (University of Birmingham, SAPPHIRE)

· Personal exposure to air pollutants (ENEA, ISHTAR)

· Air quality modelling tools (University of Hertfordshire, OSCAR)

· Meteorological parameters systems (DMI, FUMAPEX)

· User Networks (Eurocities, INTEGAIRE)

2. Aim and Objectives of CLEAR
The main aims of CLEAR are:

(i) To improve our scientific understanding of atmospheric processes, composition and pollution variabilities on local to regional scales.

(ii) To provide next generation tools for end users and stakeholders for managing air pollution and responding to its impact
(iii) To help create a critical mass of expertise and ambition to address future research needs in the areas of air pollution, its impact and response strategies.

CLEAR activities have focussed on improving our understanding of sources, behaviour and prediction of priority pollutants such as particles, NO2 and O3 relevant to urban areas. The research programme considers interactions and inter-relationships affecting urban areas involving all relevant temporal and spatial scales. 

3. Overview of project activities
AIR4EU aims at examining and providing recommendations on how to conduct air quality assessment from local to continental scales. FUMAPEX also considers multiscale interactions and is demonstrating the use of Numerical Weather Prediction (NWP) Models coupled with chemistry and transport models to predict air quality in urban areas. The methodologies adopted incorporate predictions of population exposure in urban areas. MERLIN has developed integrated assessment tools for Europe incorporating macroeconomical as well air quality assessment to investigate pollution control strategies. ATREUS is developing methodologies which employ a combination of methods (including NWP and CFD models) to investigate air pollution affected by complex topographical situations as well as energy usage for microenvironments. OSCAR and ISHTAR are producing improved tools for assessing the impact of traffic on local and urban scale air quality. These tools will provide users with improved capabilities to quantify the impact of traffic in relation to air quality as well as cultural heritage (ISHTAR). The OSCAR System will also enable the users to identify impact reduction options including those relying on technological and traffic management measures. URBAN AEROSOL and URBAN EXPOSURE are leading to improved methods for assessing personal exposure to a range of pollutants. Whereas other CLEAR projects are focussing on improving dispersion models, SAPPHIRE will lead to a user-orientated methodology for apportioning particle and PAH (polycyclic aromatic compound) sources in urban areas using receptor modelling techniques. INTEGAIRE focuses on examining the interactions at an urban governance level and on strategies that will improve these interactions for achieving the objectives of major policy initiatives such as the European Air Quality Directives and CAFÉ.
BOND, OSCAR, SAPPHIRE and URBAN AEROSOL have also yielded extensive new data on NO2, O3, PM10, PM2.5 and a range of inorganic and organic atmospheric species. OSCAR will yield new exhaust emission factors for urban conditions. Figure 1 illustrates the interactions between the projects and the main research themes with the cluster.  
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Figure 1 Interactions within the CLEAR Cluster.

4. Examples of CLEAR Activities
4.1 Urban datasets 

CLEAR projects are involved in both generating new data and collating previously disparate databases of existing information relating to concentrations of air pollutants and other parameters such as meteorological data. The principal projects involved with data generation are SAPPHIRE, OSCAR, URBAN AEROSOL, URBAN EXPOSURE and BOND. A large amount of datasets are being developed and will be useful for the wider atmospheric science community. These include: 
(i) Ultra-fine particles, PM10, PM2.5, NOx
(ii) Individual chemical components of particles; specifically:
(iii) Metals (including Pb, Cr, & As)
(iv) Inorganic anions (e.g. nitrate, sulfate)
(v) Semi-volatile organics (vapour phase component measured also) - principally PAH, but indicators of both anthropogenic and biogenic aerosol
(vi) Meteorological parameters

(vii) Emission factors for urban conditions

(viii) Measurements have been conducted in several cities including Athens, Birmingham, Copenhagen, Helsinki, Katowice, London, Madrid, Marseille, Oporto, Oslo and Prague.

4.2 Personal Exposure

Projects such as ISHTAR, FUMPAEX, URBAN AEROSOL and URBAN EXPOSURE have a specific focus on personal exposure assessment. Within FUMAPEX probabilistic and deterministic model components have been evaluated against experimental data separately. As part of ISHTAR activities integrated models/toolboxes have been developed to assess the effect of air pollution and noise on the urban environment. A particulate matter exposure model has been developed as part of URBAN AEROSOL. Such work has been extended to examine exposure resulting from water pollution in URBAN EXPOSURE.  The OSCAR System has been designed with a flexible architecture to incorporate other modules such as exposure models. 
4.3 Modelling Tools

CLEAR represents a unique expertise in this area. Most projects are involved in the development, improvement or use of local to regional scale air quality models. As FUMAPEX is primarily focussed on modelling of urban air pollution it contributes a large number of tools to CLEAR. The models address spatial scales from continental down to microenvironments and temporal resolutions as high as hourly. The approaches being investigated range from simple screening tools up to sophisticated numerical 3D models. Many of the priority pollutants can be assessed including O3, NO2 and PM2.5. Research is also being conducted in improving our capability to predict levels of PM2.5 in urban areas. Projects such as OSCAR have resulted in a user-friendly air quality assessment system. FUMAPEX has developed methodologies for employing and linking NWPs with urban scale models with the added capability of assessing population exposure. AIR4EU is examining methodologies of air quality assessment by employing both models and measured data in order to recommend how these can be improved. BOND is specifically addressing the area of photochemical models especially for O3 and aerosols.  
4.4 User Networks

It is vital to have effective user networks for the purposes of disseminating CLEAR outcomes to European and other stakeholders. All projects within CLEAR have networks of users and the cluster is encouraging collaboration and exchange of information to maximise the benefits to users. Projects such as OSCAR alone have a database of 1500 users. EUROCITIES is coordinating such activities to ensure that the key CLEAR outcomes are disseminated as widely as possible. 
For further information please contact:
Professor Ranjeet S Sokhi 
Head of Atmospheric Science Research Group (ASRG) 
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Tel: +44 (0) 1707 284520 Fax: +44 (0) 1707 284185 
Email: r.s.sokhi@herts.ac.uk 
CLEAR Web site http://www.nilu.no/clear 
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European Commission, DG Research, 
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Fax: (32) 2 295 06 56 
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