Aerosol technology applications for long term study of aerosol parameter variability

a) The DEM-Athens Urban background Monitoring station for Aerosol properties
The DEM-Athens Urban background Monitoring station for Aerosol properties has been established at the grounds of the National Centre for Scientific Research "Demokritos" since 2007. It lies in the ERL field site away from direct emission sources in a vegetated area (pine). The area lies in the North East corner of the Greater Athens Metropolitan Area and at an altitude of 270 m.a.s.l on the hillside of Hemetus mountain. The site is partly influenced by the Urban area and partly by incoming air from the North East representative of Regional atmospheric aerosol conditions. The Instrumentation and monitored aerosol and auxiliary parameters are listed below: Fine and Ultrafine Number Aerosol Size distribution (ambient and dry R.H.) Dry-Wet (90%) and thermally processed fractions (not continuous) Scattering Coefficient Absorption Coefficient Fine and coarse mode mass size distribution PM2.5 mass concentration EC/OC mass concentration (thermo-optical analysis) Standard Meteorological data from a Mast at 10 m

Be7 aerosol monitoring initiated in 2011

http://gaw.empa.ch/gawsis/reports.asp?StationID=2076202728

Results are reported at the GAW-EBAS worldwide Database 
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DEM station housing and 10 m inlets
DEM station data in the GAW-EBAS worldwide Database

b) Light absorbing (carbonaceous aerosol) properties at the GAW Zeppelin Mountain Arctic GLOBAL station 
The aim of the project is to combine physical and chemical measurements of key arctic aerosol parameters, in order to:

i) ‑Contribute a well characterised aerosol parameter dataset targeting the state of mixing of fine and ultrafine aerosol particles by maintaining the operation of black carbon and aerosol light absorption measurements
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The ERL IPTA Volatility Tandem DMA  and AE31 7 wavelength aethalometer operating at the GAW Arctic Zeppelin station
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c) ACTRIS (Aerosols, Clouds, and Trace gases Research InfraStructure Network) is n FP7 European Project
NCSR D is associated partner in ACTRIS (Aerosols, Clouds, and Trace gases Research InfraStructure Network. ACTRIS is aiming at integrating European ground-based stations equipped with advanced atmospheric probing instrumentation for aerosols, clouds, and short-lived gas-phase species. ACTRIS will have the essential role to support building of new knowledge as well as policy issues on climate change, air quality, and long-range transport of pollutants. 

ACTRIS is building the next generation of the ground-based component of the EU observing system by integrating three existing research infrastructures EUSAAR, EARLINET, CLOUDNET, and a new trace gas network component into a single coordinated framework. ACTRIS is funded within the EC 7th Framework Programme under "Research Infrastructures for Atmospheric Research". ACTRIS started on 1 April 2011 for a period of 4 years. 
d) Development of A Cost Efficient Policy Tool for reduction of Particulate Matter in AIR (ACEPT-AIR)

LIFE+
ACEPT-AIR is an Environment Policy & Governance project selected in 2009. It is a project funded by the European Commission, within the framework of the LIFE Environment programme

LIFE is the EU’s financial instrument supporting environmental and nature conservation projects throughout the EU and in certain non-EU countries.

Duration of the project: 01/09/2010 to 31/08/2014.

Total budget of the project: 1.750.040 Euros.

 Requested European Commision contribution: 836.449 Euros.

The project aims to provide the National Authorities at Central Regional and Local level with the means to control PM2.5 and PM10 concentrations in air. 

Airborne Particulate Matter (PM) is a complex mixture of microscopic particles derived from both anthropogenic and natural sources. It is still a major Environmental problem in several countries in the EU, while new evidence regarding its detrimental impact on human health has emerged. Greece is one country among others in the EU, where a great deal of improvement with respect to emission control strategies can be made. The proposed project is targeting, firstly, to unravel the relative contribution of the multiple anthropogenic and other sources to the observed PM air concentrations. Secondly it will document the relative contribution of secondary aerosol particles to those from primary emissions, by taking into account the atmospheric processes which contribute secondary and primary PM at any given receptor site.

 State of the art data and models will be incorporated in a versatile tool which will combine  comparative analysis of source contributions calculated from air concentrations and emission inventories. The tool will create a historical record of control measures, changes in emissions, targeted or economy driven, and provide results in measured concentration reductions apportioned to changes in every accounted source. This can allow the policy makers to evaluate the effects of control measures applied on specific emission sources as well as plan new ones. The project aims to demonstrate to local Regional and National Policy makers, the cost effectiveness of the tool developed, as it will be possible to evaluate quantitatively the results of policies on specific sources.

 At present, although a number of measures are adopted for reduction in certain emissions and concentration levels are generally reduced in the last two decades, the quantitative result of these changes is largely unknown with respect to each one of the emission sources. As the Commission of E.C. is moving towards the implementation of the Thematic strategy on air Pollution, through the most recent Directive 2008/50/EC, and requirements of lower limit values for PM in air will come in effect, reduction in emissions will become costly and future management of emissions will require quantitative forecasts based on previous results.

 In addition Public awareness is needed to be raised, so that policies can be positively adopted by the Public. The results from new emission control strategies, the application of Green measures and new products can be all evaluated by the proposed Policy Tool, with respect to their measured reduction in PM concentration, for every one of the sources. These results as well as estimated forecasts will be communicated by an active dissemination Programme to the citizens and their active participation will be promoted.

e) http://airuse.eu/
AIRUSE is aTesting and Development of air quality mitigation measures in Southern Europe project. 
The implementation of the project AIRUSE LIFE11 ENV/ES/584 was initiated by the coordinating beneficiary IDAEA-CSIC on October 2012.
It is a project funded by the European Commission, within the framework of the LIFE Environment programme

LIFE is the EU’s financial instrument supporting environmental and nature conservation projects throughout the EU and in certain non-EU countries.

Duration of the project: 01/10/2012 to 31/08/2016.

Total budget of the project: 2.368.719 Euros.

 Requested European Commision contribution: 1.138.861 Euros.

The main objective of the project is to provide to the National Authorities of Southern European countries the appropriate measures to reduce PM2.5 and PM10 concentrations in air. Air pollution due to airborne particulate matter is a major environmental problem. Several urban and industrial areas in Europe are not capable of meeting the implemented EU standards for particulate matter. A better understanding of the causes of the limit exceedances, and not just monitoring ambient air pollutant concentrations, is needed. Competent air quality management is required in order to ensure compliance with the limit values and that the consequences of poor air quality are controlled and minimized.

As E.U. is moving towards the implementation of the Thematic strategy on Air Pollution, through the most recent Directive 2008/50/EC, and requirements of lower limit values for PM in air will come in effect, reduction in emissions will become costly and future management of emissions will require the implementation of effective mitigation measures.
In Southern Europe a great deal of improvement with respect to mitigation strategies can be made. The combination of diverse emission sources (dust intrusions) with the complex climatology (strong radiation, high photochemical conversion rates, low rainfall rate) significantly enhance the particle levels in South European and Mediterranean countries. The first objective of the project is to harmonize source apportionment methods and to prioritize the sources for evolving cost-effective air pollution mitigation strategies. The second objective is to assess the impact of sources on ambient air quality under different mitigation measures. The overall goal is to develop, demonstrate and adopt measures that considered appropriate and cost effective to ensure better air quality in urban areas. State of the art instrumentation and methodologies will be combined in order to determine the contribution of emission sources. The causes of the reported PM10 and PM2.5 exceedances will be assessed. The efficiency of the applied mitigation measures will be tested by means of source apportionment to investigate temporal changes in the source contribution. This will allow to stake holders the adoptation of effective control strategies. The project aims to propose and demonstrate to Regional and National Policy makers appropriate and cost effective measures that ensure better air quality in urban areas. One of the core tasks of the project is to endorse Public awareness, so that policies can be positively adopted by the public. The outcome will be communicated by an active dissemination Programme to the citizens and their active participation will be promoted.

The project has the following objectives:

Determine the source contribution of the emission sources and identify those that are responsible for the PM limit values exceedances.

Quantitatively evaluate the effect of air quality mitigation measures already used and will be used by national authorities

Develop and propose effective air mitigation measures for South European countries

Allow the adaptation of control strategies capable of reducing exposure levels in South European countries

Assist National and Regional authorities to implement the “Thematic strategy on Air Pollution” and to formulate air quality action plans in the framework of Directive 2008/50/EC

Support effective policy making by the use of a communication strategy plan.

Act as a catalyst for the allocation of local, national funds to the implementation of air mitigation strategies

The project expects to achieve a reduction of PM10 and PM2.5 levels, by applying effective air mitigation strategies appropriate for Southern Europe. The mitigation strategies developed will be appropriate for Southern Europe but they could also be adapted by other regions in Europe that can not meet the EU limit values concerning PM concentration levels.
f) http://www2.ipta.demokritos.gr/entec/index.html
f) Enhancing the Capacity for Environmental Technology and Climate Research

EnTeC aims to enhance the R&D potential of the Institute of Nuclear & Radiological Sciences & Technology, Energy & Safety (INRaSTES) of NCSRD, Greece, by establishing a research infrastructure for Environmental Technology and Climate Research in the field of atmospheric pollution and climate change assessment of the Southeast European region.

 

The project consists of a set of coherent activities, which arise from the implementation of the INRaSTES Action Plan, directly aiming at strengthening the research capacity of INRaSTES for advancing its participation in environmental/climate related research activities at European, National and Regional level.

 

Currently, there is a marked uncertainty in the long term effects of air pollution and establishment of global climate change effects in regional scales, mainly due to the lack of high-resolution and long-term climate data records. Southeast Europe and particularly the Mediterranean are already marked as areas where regional climate change effects may be more intense and diverse than elsewhere in Europe. The foreseen research activities of INRaSTES aim at combining complementary expertise in areas such as field measurements (Remote/Background monitoring and sampling of key climatic active species and parameters), analytical laboratory techniques (sample processing and analysis), advanced multiscale modelling tools for climate research (both for greenhouse gases and aerosols) and specific cross-cutting issues of mitigation and adaptation to climate change impacts.

 

It should be stressed that EnTeC will have a strong impact on a Regional and National basis since INRaSTES knowledge, research outputs and infrastructure provide long term support to relevant national authorities such as the Ministry of Environment, Energy & Climate Change and the Greek Atomic Energy Commission.
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RESEARCH AND DEVELOPMENT PROJECTS

Environmental Radioactivity Laboratory
 RER/1/008 “Characterizing Seasonal Variations in Elemental Particulate Matter Concentrations in European Urban and Rural Areas under Different Climatic Conditions”  Technical Co-operation IAEA
ACEPT-AIR Development of A Cost Efficient Policy Tool for reduction of Particulate Matter in AIR (ACEPT-AIR) 
ACEPT-AIR is an Environment Policy & Governance project funded by the European Commission, within the framework of the LIFE+ Environment programme co-ordinated by NCSR D with total budget of 331750 € for 4 years 
ACTRIS (Aerosols, Clouds, and Trace gases Research InfraStructure Network) is an FP7 European Project. As an associated partner NCSR D does not receive direct funding but receives support in participating actions from the principal partner in Greece (FORTH) 
 Services to Industrial and Public authority clients for: Calibration and validation of aerosol/particulate matter (PM10 PM2.5 PM1) measurement infrastructure according to EN12341 standard, isokinetic sampling of aerosol and gases from stacks under regulation 2000/76/EC, Analysis of trace and earth metallic elements in aerosol samples, Environmental impact assessment for arsenic, cadmium, mercury, nickel in ambient air regulated under DIRECTIVE 2004/107/EC 
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