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	CALL IDENTIFIER CODE
	 FORMDROPDOWN 


	PROJECT TITLE
 (Maximum 200  characters)
	AIR POLLUTION MONITORING FROM SPACE IN CYPRUS

	FOR USE BY THE RESEARCH PROMOTION FOUNDATION ONLY
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	GUIDELINES FOR COMPLETION AND CHECK-LIST
Before the completion and submission of your proposal please consult the following Check-List, in order to confirm that no important data has been omitted.  

	Submission Forms
	the forms used are those defined in the relevant Call for Proposals.
	 FORMCHECKBOX 


	Text Size
	the Text Size of all parts of the Proposal is in accordance with the guidelines.
	 FORMCHECKBOX 


	Completion
	all fields and / or tables are duly completed.
	 FORMCHECKBOX 


	Text Format
	the following format has been used:

· Font Style: Arial  
· Font Size: 11  
· Line Spacing: 1.5
This is not applicable to the sections where format specifications are preset.
	 FORMCHECKBOX 


	Page Numbering
	all pages have continuous numbering.
	 FORMCHECKBOX 


	Language
	the proposal forms have been completed in English.
	 FORMCHECKBOX 


	Budget
	the Budget Form has been completed in accordance to the specifications mentioned in the Call for Proposals and all the expenses included in the Budget are quoted in Euros. The Budget Form (Excel) is included in the proposal.
	 FORMCHECKBOX 


	Copies
	two (2) printed copies have been prepared and bound (spiral coil or thermal binding) in separate volumes.
	 FORMCHECKBOX 


	Original Copy
	one copy is the ORIGINAL and bears the original signatures of the Legal Representative of the Host Organisation (HO) and of the Project Coordinator, as well as the seal of the HO.
	 FORMCHECKBOX 


	Compact Disc
	one (1) CD-ROM containing the entire proposal in two files only (one with the proposal text in pdf or Word 1997 – 2003 and one with the budget in Excel 1997 – 2003) of total size not exceeding 2Mb has been prepared. The CD-ROM has been burned in a conventional way (UDF compatible with WINDOWS XP or VISTA).
	 FORMCHECKBOX 


	Annexes
	all the necessary Supplementary Data has been included in the Annexes.
	 FORMCHECKBOX 


	Submission Time
	the Deadline for Proposal Submission stated in the Call for Proposals has been taken into account (18/09/2009).
	 FORMCHECKBOX 


	

	Information: it is recommended to study the following documents before completing the Proposal Submission Forms: 

· the DESMI 2009-2010 Work Programme Document,

· the Call of Proposals of the relevant Specific Action (applicants are advised to carefully study and understand the evaluation criteria, the participation requirements and the budget rules regarding the eligible expenses).

The abovementioned documents and forms are available on RPF’s website (http://www.research.org.cy).
For additional information please contact the RPF Project Officer responsible for the specific Call.
Address: 123  Strovolos Avenue, Nicosia 

Telephone: + 357 22 205 000, Fax: + 357 22 205 001 

E-mail: ipe@research.org.cy


	Α1. GENERAL PROFILE OF THE PROJECT

	

	CALL FOR PROPOSAL

	PROGRAMME
	SUSTAINABLE DEVELOPMENT 

	ACTION
	 FORMDROPDOWN 

	CALL IDENTIFIER
	 FORMDROPDOWN 


	THEMATIC AREA
	 FORMDROPDOWN 


	

	PROJECT PROPOSAL 

	PROJECT TITLE IN ENGLISH

 Maximum 200 characters
	AIR POLLUTION MONITORING FROM SPACE IN CYPRUS 

	PROJECT TITLE IN GREEK  Maximum 200 characters
	ΠΑΡΑΚΟΛΟΥΘΗΣΗ ΤΗΣ ΑΤΜΟΣΦΑΙΡΙΚΗΣ ΡΥΠΑΝΣΗΣ ΣΤΗΝ ΚΥΠΡΟ ΑΠΟ ΤΟ ΔΙΑΣΤΗΜΑ

	PROJECT RESEARCH TYPE
	 FORMDROPDOWN 


	PROJECT DURATION
	 24 MONTHS

	TOTAL BUDGET (Euro)
	127 584
	REQUESTED RPF FUNDING (Euro)
	127 584 

	Has the current Proposal (or one with small changes regarding the content or participants) been submitted to any RPF Programme?
	 FORMDROPDOWN 


	If YES, please indicate the Call Identifier(s).
	     

	

	CONSORTIUM

	PARTNER
CODE
	PARTICIPANT NAME
	PARTNER CATEGORY
According  to the eligible categories of beneficiaries of DESMI 2009 - 2010
	COUNTRY

	HO
	CYPRUS UNIVERSITY OF TECHNOLOGY
	 FORMDROPDOWN 

	CYPRUS

	PA1
	CYPRUS METEOROLOGICAL SERVICE
	 FORMDROPDOWN 

	CYPRUS

	PA2
	NATIONAL OBSERVATORY OF ATHENS
	 FORMDROPDOWN 

	GREECE

	PA3
	THE PRESIDENT AND FELLOWS OF HARVARD COLLEGE
	 FORMDROPDOWN 

	USA

	PA4
	FREDERICK RESEARCH CENTRE
	 FORMDROPDOWN 

	CYPRUS

	IR
	     
	N/A
	     

	COORDINATOR
	Title
	Name

	
	 FORMDROPDOWN 

	DIOFANTOS GL. HADJIMITSIS


	PROPOSAL EVALUATION – PARTICIPANTS’ RECOMMENDATIONS

	PROPOSED SCIENTIFIC AREAS OF EVALUATORS’ EXPERTISE
	1. ENVIRONMENTAL MANAGEMENT

	
	2. AIR POLLUTION

	
	3. REMOTE SENSING

	NAMES OF EVALUATORS OR ORGANISATIONS THAT YOU WISH TO EXCLUDE FROM THE EVALUATION PROCEDURE OF YOUR PROPOSAL (if any)

	1.      

	
	2.      

	
	3.      


	A2a. HOST ORGANISATION PROFILE (HO)

	

	Organisation Name
	CYPRUS UNIVERSITY OF TECHNOLOGY

	Organisation Category
According to the eligible categories of DESMI 2009 - 2010
	 FORMDROPDOWN 


	Address
	Archbishop Kyprianos 31, Limassol Savings Co-operative Bank Building

	Postal Code
	3603
	District
	 FORMDROPDOWN 


	Telephone
	25002500
	Facsimile
	25002750

	E-mail Address
	administration@cut.ac.cy
	Website
	http://www.cut.ac.cy/

	Organisation’s Legal Representative
	Charalambos Chrysostomou

	Title
	 FORMDROPDOWN 

	Position
	Head of Services for Research

	

	YEAR
	2006
	2007
	2008

	Annual RTD Expenditure (EURO)
Please indicate the expenses for Research, Technological Development and Innovation per year
	0
	192929
	820523

	Number of Employees
	24
	134
	312

	Annual Turnover (EURO) Applicable only for Enterprises
	     
	     
	     

	Is the Organisation registered in the VAT Registrar?
	 FORMDROPDOWN 

	VAT Reg. Νο (where applicable)
	90002687H

	

	PARTICIPATING PERSONNEL 
To be completed for permanent personnel, researchers to be employed and Independent Researcher.

	Name
	Field of Scientific Expertise 
	New / Current

 Job Position
	Gender

	Diofantos Gl. Hadjimitsis (CO)
	 Remote Sensing
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Athos Agapiou  
	Remote Sensing
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Kyriacos Themistocleous
	Remote Sensing
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Marilia Panayiotou
	Chemical engineer
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Researcher to be employed
	Environmental Sciences
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	      (IR)
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



	DECLARATION OF HOST ORGANISATION’S LEGAL REPRESENTATIVE

	I , the undersigned, Legal Representative of the Host Organisation, hereby declare the following:

1. The management of the Host Organisation and the Partner Organisations have been informed and approved the content of the present proposal and have been committed to support the proposal in case it receives funding from RPF. 

2. All the staff members mentioned in Forms A2 and A3 of this proposal have been informed about the project proposal content and have agreed to participate in the proposal abiding by the terms and conditions described in the ‘Framework Programme for Research, Technological Development and Innovation 2009 – 2010, of the Research Promotion Foundation’ Work Programme Document as well as by the terms included in the relevant Call for Proposals. 
3. The participating organisations will freely make available their existing infrastructures (premises and equipment) for the completion of the project and there will be no obstacle for their use. 

4. No part of the project has previously been implemented or received funding from any other source.  

5. In case of funding of the present project proposal by RPF, all participating organisations undertake the responsibility to adhere to : 

· the national legislation and European Commission regulations on the environment,
· the national legislation and European Commission regulations on gender equality and avoidance of discrimination,

· the national legislation and European Commission guidelines on employment, as well as 

· the European Commission Directives regarding information dissemination and publicity.

6. The Project Coordinator is authorised to undertake any communication between the project’s research team and RPF, related to the present proposal and the respective project, in case the proposal receives funding from RPF.

7. If any of the information included in this proposal becomes invalid before the evaluation of the present proposal and the signature of the relevant project contract, RPF should immediately be notified with explanations on its cause and the time of occurrence.

8. All the information declared in this proposal is true.   

	

	 Signature  of                                             Legal Representative  of the Host Organisation:


	____________________________
	Seal of the
Host Organisation
(if available)

	                                           Name of the Legal Representative  of the Host Organisation:
	____________________________
	

	Identity Card Number:
	____________________________
	

	Date:
	____________________________
	


	A2b. COORDINATOR PROFILE

	

	Name
	Diofantos Gl. Hadjimitsis 

	Title
	 FORMDROPDOWN 

	Position
	Department of Civil Engineering & Geomatics 

	Address
	Archbishop Kyprianos 31, Limassol Savings Co-operative Bank Building

	Postal Code
	3603
	District
	 FORMDROPDOWN 


	E-mail Address
	d.hadjimitsis@cut.ac.cy 

	Telephone
	25002548
	Facsimile
	25002661 

	

	PROJECT COORDINATOR DECLARATION

	I, the undersigned, Coordinator of the present project proposal, hereby declare the following:

1. The management of each participating organisation in the Consortium has been informed and has already approved the scientific content of this project proposal and has committed to support it in case it receives funding from RPF.

2. The existing infrastructure and equipment of the participating organisations, as well as the equipment that will be obtained during the project implementation is adequate for the successful completion of the project.

3. No part of the project has previously been implemented or received funding from any other source. 
4. All the information included in this proposal is true.



	Signature of the Coordinator:
	       ____________________________

	Name of the Coordinator : 
	       ____________________________

	Identity Card Number:
	      ____________________________

	Date:
	       ____________________________


	A3a. PARTNER ORGANISATION PROFILE – PA1

	

	Organisation Name
	CYPRUS METEOROLOGICAL SERVICE 

	Organisation Category
According to the eligible categories of DESMI 2009 - 2010
	 FORMDROPDOWN 


	Address
	28 Nikis Avenue, Nicosia

	Postal Code
	1086
	Country 
	Cyprus

	Telephone
	22802935
	Facsimile
	22305500

	E-mail Address
	smichaelides@ms.moa.gov.cy
	Website
	http://www.moa.gov.cy/moa/MS/MS.nsf

	Organisation’s Legal Representative
	Silas Michaelides

	Title
	 FORMDROPDOWN 

	Position
	Director

	

	YEAR
	2006
	2007
	2008

	Annual RTD Expenditure (EURO)
Please indicate the expenses for Research, Technological Development and Innovation per year
	     
	     
	     


	Number of Employees
	70
	70
	3333

	Annual Turnover (EURO) Applicable only for Enterprises
	     
	     
	     

	Is the Organisation registered in the VAT Registrar?
	 FORMDROPDOWN 

	VAT Reg. Νο (where applicable)
	CY90001625M

	

	PARTICIPATING PERSONNEL 

To be completed for permanent personnel and researchers to be employed.

	Name
	Field of Scientific Expertise 
	New / Current

 Job Position
	Gender

	Silas Michaelides 
	Meteorology/Atmospheric sciences
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Filippos Tymbios 
	Meteorology/Atmospheric sciences
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Researcher to be employed
	Meteorology/Environmental sciences
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



	A3b. PARTNER ORGANISATION PROFILE – PA2

	

	Organisation Name
	NATIONAL OBSERVATORY OF ATHENS

	Organisation Category
According to the eligible categories of DESMI 2009 - 2010
	 FORMDROPDOWN 


	Address
	PO Box 20048 Thiseio, Athens

	Postal Code
	11810
	Country 
	GREECE

	Telephone
	302103490101
	Facsimile
	+30 210 3490120

	E-mail Address
	secretary@admin.noa.gr
	Website
	http://www.noa.gr

	Organisation’s Legal Representative
	Christos Zerefos

	Title
	 FORMDROPDOWN 

	Position
	 President of the Board of Directors

	

	YEAR
	2006
	2007
	2008

	Annual RTD Expenditure (EURO)
Please indicate the expenses for Research, Technological Development and Innovation per year
	8080828
	8078793
	     

	Number of Employees
	165
	168
	178

	Annual Turnover (EURO) Applicable only for Enterprises
	     
	     
	     

	Is the Organisation registered in the VAT Registrar?
	 FORMDROPDOWN 

	VAT Reg. Νο (where applicable)
	90050779

	

	PARTICIPATING PERSONNEL 

To be completed for permanent personnel and researchers to be employed.

	Name
	Field of Scientific Expertise 
	New / Current

 Job Position
	Gender

	Adrianos Retalis  
	Remote Sensing
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Dimitris Paronis  
	Remote Sensing
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



	A3c. PARTNER ORGANISATION PROFILE – PA3

	

	Organisation Name
	THE PRESIDENT AND FELLOWS OF HARVARD COLLEGE (HARVARD UNIVERSITY)

	Organisation Category
According to the eligible categories of DESMI 2009 - 2010
	 FORMDROPDOWN 


	Address
	1033 Massachusetts Avenue, 2nd Floor, Cambridge 

	Postal Code
	MA 02138
	Country 
	USA

	Telephone
	6174321015
	Facsimile
	6174322840

	E-mail Address
	jlichten@hsph
	Website
	http://www.harvard.edu

	Organisation’s Legal Representative
	John Lichten

	Title
	 FORMDROPDOWN 

	Position
	Dean of Administration and Finance, HSPH

	

	YEAR
	2006
	2007
	2008

	Annual RTD Expenditure (EURO)
Please indicate the expenses for Research, Technological Development and Innovation per year 
	402019285
	399510000
	407258571

	Number of Employees
	14000
	14000
	14000

	Annual Turnover (EURO) Applicable only for Enterprises 
	     
	     
	     

	Is the Organisation registered in the VAT Registrar?
	 FORMDROPDOWN 

	VAT Reg. Νο (where applicable)
	     

	

	PARTICIPATING PERSONNEL 

To be completed for permanent personnel and researchers to be employed.

	Name
	Field of Scientific Expertise 
	New / Current

 Job Position
	Gender

	Petros Koutrakis 
	Air pollution
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	John Stephen Evans  
	Air pollution
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



	A3d. PARTNER ORGANISATION PROFILE – PA4

	

	Organisation Name
	FREDERICK REREARCH CENTER

	Organisation Category
According to the eligible categories of DESMI 2009 - 2010
	 FORMDROPDOWN 


	Address
	Filokyprou 7-9, Pallouriotissa, Nicosia 

	Postal Code
	1036  
	Country 
	CYPRUS

	Telephone
	22345159
	Facsimile
	22438234

	E-mail Address
	v.loizides@frederick.ac.cy
	Website
	http://research.frederick.ac.cy/

	Organisation’s Legal Representative
	Vasos Loizides

	Title
	 FORMDROPDOWN 

	Position
	Managing Director

	

	YEAR
	2006
	2007
	2008

	Annual RTD Expenditure (EURO)
Please indicate the expenses for Research, Technological Development and Innovation per year 
	45553
	50000
	300000

	Number of Employees
	20
	20
	23

	Annual Turnover (EURO) Applicable only for Enterprises 
	     
	     
	     

	Is the Organisation registered in the VAT Registrar?
	 FORMDROPDOWN 

	VAT Reg. Νο (where applicable)
	90050779

	

	PARTICIPATING PERSONNEL 

To be completed for permanent personnel and researchers to be employed.

	Name
	Field of Scientific Expertise 
	New / Current

 Job Position
	Gender

	Skevi Perdikou 
	Remote Sensing/Air Pollution
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	      
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



	Α4. PROJECT SUMMARY (Max. 1 page)


Give an overview of the general objectives of the project, the proposed methodology plan, the main implementation activities, the anticipated results and the anticipated benefit.
Air quality has traditionally been monitored at the surface through ground-based monitors. These monitors are used to characterize air quality and to determine compliance with ambient air quality standards. Research has been focused recently on the study of regional and intercontinental transport of air pollutants, such as particulate matter (PM10, 2.5). However, it was proved that there is need for additional data sources to monitor air pollution as it moves in multiple dimensions, both spatially and temporally. On the latter, satellite data (in terms of aerosol optical thickness) provide synoptic information and visualization to ground-based air quality data modelling. 

A relevant study was performed recently in Cyprus under the AERAS project, funded by the Research Promotion Foundation of Cyprus. A system for the spatial mapping and forecasting of the temporal evolution of particulate air pollution (aerosol) events resulting mainly from the Saharan dust transport in SE Mediterranean region and secondary, from anthropogenic sources was developed and established. The system was based on the development of an efficient neural network classification system, integrating meteorological maps of synoptic situation, remotely sensed data (AOT) and in-situ measurements (PM10) for the development of statistical models. However, it was demonstrated that there still field for further research.
Atmospheric pollution due to particulate matter (PM) is a continuing problem in many areas of Cyprus. High quality PM monitoring with a fine spatial and temporal resolution is demanded by decision making authorities for counter measures and to inform the general public. The project strives for combining remote sensing data (mainly MODIS) with concurrent in-situ observations (sun-photometric, Lidar and ground PM measurements) in order to increase the precision of area wide PM assessments in the Cyprus. 
This proposal aims at developing a novel methodology based on in-situ experimental observations in order to use satellite retrievals as a tool for monitoring air particulate pollution. This methodology is applied in Cyprus, which is one of the most polluted zones over Europe, enclosing both urban and industrial sites. Within this project, observations from Lidar, sun-photometer, satellite AOT retrievals and PM10, PM2.5 concentrations at site located as well close to as far from pollution sources (both urban and industrial) will be considered. 
Several factors like aerosol vertical distribution could affect the link between PM ground measurements and aerosol optical thickness. To statistically strengthen this approach, data sets from three types of sites (urban, near urban and rural) will be used and aiming to establish relationships between daily mean AOT measured from Lidar and PM mass concentrations. Secondly, relations between AOT measured from Lidar and AOT retrieved from the MODIS sensor, will be exploited and the results will be used to calculate estimated PM concentrations by using MODIS retrievals above Cyprus. Uncertainties about this approach will be considered. Finally, the results will be coupled by a chemical model of weather forecasting system (WRFChem) in order to gain in-depth information of the air pollution situation in Cyprus.
	Α5. PROJECT OBJECTIVES 

	

	Α5.1. General Objectives of the Project and Compatibility with the Objectives of the Call (Max. 0,5 page)


Describe the General Objectives of the project, justifying their compatibility with the objectives of the Call.
· Development a new methodology for air quality monitoring of a wider area than in the case of ground-based air pollution measurements, in which the coverage is limited.  

· Promotion sustainable urban development by disseminating the air quality results and assessing the risks on public health. 

· Impact on air quality policy makers and influence health regulations.
· Promoting pollution control by forecasting hazardous locations with significantly elevated air pollutants.  

	Α5.2. Specific Scientific and Technological Objectives of the Project (Max. 0,5 page)


Describe the scientific and technological objectives of the project, defining the specific aims and expected results in a quantitative manner. 
· Climatological analysis of particulate air pollution for past years based on remotely sensed data and in-situ air pollution measurements. 

· Development / improvement of algorithms for the localisation of urban pollution and airborne dust using remotely sensed imagery. 

· Development of statistical models for forecasting air pollution levels.

· Monitoring / Mapping of significant pollution events using remotely sensed imagery and in-situ data in a synergistic approach. 

· Inter-comparison of satellite AOT retrievals with Lidar and sun photometer AOT measurements.

· Support the implementation of an integrated system of satellite and ground-based air quality measurements.

· Initiate projects for the development of chemical data assimilation, in which the satellite, ground-based, and model communities are involved.
	Α6. EXISTING KNOWLEDGE – PROJECT INNOVATION

	

	Α6.1 Existing Knowledge / State-of-the-Art (Max. 1 page)


Please explain the rationale on which the proposed project is based. The existing knowledge includes the current State-of-the-Art at local and international level.
Aerosols have extensive impacts on our climate and our environment (Kaufman et al., 2002), particularly, the tropospheric aerosols (also known as particulate matters, PM). The PM concentration has become an important index of air pollution, and gained more and more attention from the administrations and organizations of environmental protection, public health and science all over the world. However, in-situ PM measurements at the ground sites are local measurements, not numerous enough to provide information on large spatial scales, since aerosol concentrations are highly variable in space. Satellite remote sensing has been used to observe the characteristics of aerosols, such as AOT (aerosol optical thickness), for nearly 30 years, and the accuracy and applicability of sensing techniques is increasingly improved (King et al., 1999). Benefiting from the large spatial and temporal coverage, the satellite remote sensing of aerosols could provide some valuable information on several environmental aspects, like epidemiological studies, the design of air quality control strategies, and air quality forecasting.

AOT represents the extinction of incoming solar radiation by aerosols over the whole atmospheric column. This parameter mainly depends on aerosol concentration, and vertical profile of the aerosol extinction coefficient, which is a function of the aerosol size distribution, complex refractive index (depending on the aerosol chemical composition) and hygroscopic growth factor (depending on the hydrophilic and/or hydrophobic properties of particles). AOT is an aerosol optical property which is now well retrieved from numerous sensors such as Moderate Resolution Imaging Spectroradiometer (MODIS) (Engel-Cox et al., 2004; Chu et al., 2003), and well measured from ground-based Sun photometer in the frame of the AERONET (AErosol RObotic NETwork) network (Holben et al., 1998). Thus, taking advantage of the strong correlation between AOT and PM, the use of satellite AOT retrievals data for air quality monitoring at a regional scale has become a topical challenge. The relationship between AOT and PM concentrations has been investigated in several studies (Chu et al., 2003; Slater et al., 2004; Wang & Christopher, 2003; Engle-Cox et al., 2004; Li et al., 2005a,b; Gupta et al., 2006).

However, as AOT reflects the aerosol optical properties of the total column while the PM concentration is usually measured at surface level, the correlation between them is severely influenced by the vertical distribution of aerosols and the relative humidity (RH) that impacts aerosol extinction coefficient. These two factors are related to atmospheric profiles, ambient conditions, as well as the size distributions and chemical compositions of aerosols, all of which may have large spatial and temporal variations. Thus, to estimate the PM concentrations simply from AOT would have large uncertainties. To reduce these uncertainties the atmospheric boundary layer (ABL) height and ambient RH have been introduced into the correlative model (Koelemeijer et al., 2006; Li et al. 2005a; Liu et al., 2005; Pelletier et al., 2007; Vidot et al., 2007). 

	Α6.2 Project Innovation and Originality  (Max. 1 page)


Describe the extent of innovation and originality of the proposed project. 
For Fundamental Research projects this correlates to new, original and innovative results by implementing the proposed project that could contribute to the growth of scientific knowledge at international level. For Industrial (Applied) Research projects, this correlates to new knowledge and skill acquisition and/or the development of new, original and innovative solutions  that could promote and improve the quality of life, social progress, economic growth, the environment etc
In Cyprus, there are two significant sources of particulate pollution. One is the industrial activities established near Limassol. The other source is the Saharan dust transfer which is a quite frequent phenomenon, although dust from other origin sources is also affecting Cyprus. Thus, bursts of particulate matter pollution become more frequent. 
The overall objective of this study is to establish a better correlation between AOT and PM by implementing Lidar measurements (for providing the vertical profile of aerosols and the ABL height) along with sun photometer measurements and meteorological observations (RH). Results derived will be coupled by a chemical model of weather forecasting system (WRFChem) in order to gain in-depth information of the air pollution situation in Cyprus.  
In detail, this project innovation lies in the following actions:
· integration of sun photometers, remotely sensed data (AOT), LIDAR and air pollution (PM10 and PM2.5) measurements for monitoring air pollution

· real time simultaneous prediction of air quality (in terms of PM aerosol mass) and weather for 72hour.

	Α7. IMPLEMENTATION PLAN 

	

	Α7.1. Analysis and Description of Methodology (Max. 2 pages)


Describe the structure of the scheduled activities, the analysis of the methodology and the important phases of the project, justifying the selection of the key techniques to be used. Possible scenarios – assumptions for the implementation of the project should also be described. 

The analysis of the methodology should be based on the proposed Work Packages (WP). The maximum number of WP allowed in each proposal is ten (10). 
WP1 will include management and coordination activities of the project, and WP2 will include dissemination activities of research results. 

The project proposes the combined use of advanced ground/satellite remote sensing techniques and model simulations for the development of new methods and tools suitable for the spatio-temporal monitoring of particulate air pollution in Cyprus. More precisely, it aims to combine aerosol related information from different sources in a three-fold way: 
a) Study the spatio-temporal patterns of particulate air-pollution in Cyprus for both anthropogenic (i.e. aerosol related to industrial/urban activities) and natural aerosols (i.e. Saharan dust); 
b) Derive efficient statistical models for predicting particulate matter concentrations from the synergistic use of remote sensing and ground data; and 
c) Assess the overall performance and suitability of the WRFChem dispersion model for forecasting air pollution in Cyprus on an operational basis.

The types of data/measurements along with the basic methodological steps that will be followed for the fulfillment of the project objectives are presented below. Figure 1 shows schematically the overall project methodology. 

1) Satellite data products from the MODIS sensor: Aerosol optical thickness (AOT) and aerosol size/type data will be gathered for the period 2002-2010 over Cyprus.

2) Vertical profile of the aerosol backscatter: A light detection and ranging (lidar) system will be established at Limassol by end of 2009. This consists of a laser capable to measure aerosol backscatter in the atmosphere as a function of altitude. This allows the AOT, and hence the scaling to aerosol concentration to be quantified below the boundary layer since this fraction best represents the PM measurements in a well-mixed boundary layer.
3) Integrated aerosol optical thickness for the entire atmospheric column: A sun photometer station has been installed in the centre of Limassol (CUT premises), where pollution from both industrial and urban sources exists. This will further assist calibration and verification of satellite derived AOT data. Moreover, two hand-held sun photometers will be used to measure urban, industrial and dust pollution.

4) Measurements of particulate matter (PM) concentration levels: PM10 and PM2.5 hourly concentration values provided by the environmental monitoring network (9 stations) of the DLI (Department of Labour Inspection) of the Ministry of Labour and Social Insurance will be used. Data from an additional portable PM sampler available from the HO as well the HARVARD samplers used and located in Lemesos area will be made available for the project.
5) Meteorological data from the entire area of Cyprus: Relative humidity measurements combined with the AOT fraction below the boundary layer derived by the Lidar will be incorporated into the statistical models PM-AOT models for improving PM retrieval accuracy. Classification of the synoptic situations in Cyprus will also be taken into account.
6) Simulation results from the WRFChem dispersion/air pollution model: With the latest release of WRFChem (3.3.1) a powerful tool is now available to the public for investigate the interplay between aerosols and climate from urban to continental scales, with the potential, in theory, to work up to global scales. The modeling system incorporates a fully interactive coupling between the chemistry-aerosol and meteorology (radiation and cloud-physics) portions of the model, allowing thus real time simultaneous prediction of air quality (in terms of PM aerosol mass) and weather for 72hours. These real-time forecasts will be also statistically evaluated against observations collected in Cyprus from the surface.
	Α7.2. Work Package Table
Each WP represents one main sub-section of the project, resulting to one or more specific Deliverables. 

	Work Package Number
	Work Package Title
	Person-months
	Start Date 
(project month)
	End Date 
(project month)
	Deliverable Number 
(e.g. D1, D3)

	WP1
	Project Management 
	3
	1
	24
	D1, D2, D3, D4

	WP2
	Dissemination of Results
	5
	2
	24
	D5, D6, D7, D8, D9, D10, D11, D12

	WP3
	Synergistic use of MODIS, Lidar and Sun-Photometer data for PM retrievals over Cyprus
	28
	2
	22
	D13, D14

	WP4
	Ground Measurements of AOT
	21
	3
	22
	D15

	WP5
	Forecast of aerosols
	12
	10
	20
	D16, D17

	WP6
	
	
	
	
	

	WP7 
	
	
	
	
	

	WP8
	
	
	
	
	

	WP9
	
	
	
	
	

	WP10
	
	
	
	
	


	Α7.3 Work Package Description (max. 3 pages per WP)
Fill one A7.3 Form for each Work Package.

	

	Work Package Title 
For additional WP please copy and paste this A.7.3 Form respectively.
	WP1: Project Management  

	Participant Code
	HO
	PA1
	PA 2 
	PA3
	PA 4

	Person–months per Organisation
	2
	1
	0
	0
	0

	

	Work Package Objectives

	Briefly describe the objectives of the WP. 

WP1 is committed to the co-ordination of all activities that related the management of the project. Indeed, such activities include the following: (a) project progress, (b) technical aspects management, (c) the establishment of communication between the project partners and with the Research Promotion Foundation (RPF), (d) the quality assessment of research results and project reports or deliverables, (e) and the preparation of all related legal documents, contracts and project’s activity reports.


	Work Description

	Describe the activities regarding project management (e.g. preparation of Progress Reports, coordination meetings, decision making procedures, etc). Where possible, provide quantitative information on activities and results. The PA / person responsible for each activity should be indicated.
At the beginning of the project, the Management Committee (MC) will be formed. The project coordinator, Assoc. Prof. Diofantos Hadjimitsis will lead the activities of the MC. The HO will deliver the supervision of all project works and activities, clarification of needs, the publicity of all exported information and the implementation of research works. The HO will be responsible for the technical and scientific overview of the project as a whole.
Continuous communication between the consortium partner institutions will be an important factor in the project success. Robust and productive communication will be established through all the stages the projects. Three meetings where all project partners will participate will be held for detailed project review and evaluation, as well as preview and planning of upcoming activities. These meetings include the kick-off meeting at the beginning of the project, a meeting halfway through the project and a project closing meeting.
The activities included in this WP are as follows :

1. Supervision of the project works.

2. Requirements and priorities definition of the project.
3. Information and publicity.
4. Coordination of the level of project implementation 

5. Writing of operation report within the project period.

	Deliverables

	Describe the Deliverables emerging from the WP1. It is recommended that the nature and the content of the Deliverables are clearly described. All Progress Reports (six month, Interim and Final Progress Reports) to be submitted to RPF during the project implementation should be included as Deliverables of WP1.

D1: 6month progress report delivered to RPF in order to be informed for the project. 

D2: 12 month progress report delivered to RPF in order to be informed for the project.
D3: 18 month progress report delivered to RPF in order to be informed for the project.
D1, D2 and D3 will include all Foundation’s remarks of the reports and all potential checks that will be held.
D4: Final progress report at the end of the project (24 months) to be delivered to RPF. It  will also include :

1. The correspondence hard-copy or in electronic forms that applies to the project management during all its phases.

2. The project management document, including all appropriate tables and timetables for the project implementation.
3. Agenda and minutes for the 3 meetings held (at the beginning, halfway through, closing).


	Work Package Title 
For additional WP please copy and paste this A.7.3 Form respectively.
	WP2: Dissemination of Results  

	Participant Code
	HO
	PA1
	PA 2 
	PA3
	PA 4

	Person–months per Organisation
	2
	2
	0
	0
	1

	

	Work Package Objectives

	Briefly describe the objectives of the WP. 

The aim of the project’s bunch is the editing of an informative issue regarding the diffusion and exploitation activities of the research’s results. 

In this phase all the actions are aiming at informing all the involved factors in Cyprus are included, as well as the whole scientific society in national and international level, concerning the program, its aims, its progress and its results. 

	Work Description and Expected Key Results

	Describe the activities regarding dissemination of research results (e.g. organisation or participation in conferences, publications, etc). Where possible, provide quantitative information on activities and results. The PA / person (e.g. YR) responsible for each activity should be indicated.

At the beginning of the project, the Dissemination and Exploitation Committee (DEC) will be formed.  The DEC will be responsible for the Quality Control and Quality Assurance of the project. The DEC will include one member from each participating organization with long publishing record in international journals and conferences. The main activities of this WP (which is lead by HO) consist of the activities of the DEC which are:
1. Meetings of the working teams.

2. Editing material which would describe the program and its results.

3. Submission for publication of project results at 2 international journals (e.g. Atmospheric Research Journal, International Journal of Remote Sensing, Remote Sensing of Environment, EGU, etc).
4. Presentation of project results at 3 International Conferences (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, etc). HO will present project results to one International Conference (2 publications/2persons), PA1 (1 publication/1person) and PA4 (1 publication/1person).
5. Organisation of a workshop at national level for promoting the project results.

6.  Development of a simple/static website for the presentation of project results.
7. Development of a simple brochure / leaflet in order to present the results of the project.


	Deliverables

	Describe the Deliverables emerging from WP2 with clear reference to their nature and content. At least one (1) activity for the dissemination of results (e.g conference, info day, seminar) should be organized in Cyprus. 

D5: Presentation of project results to 1st International Conference with 2 publications/2persons from HO (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST,etc).

D6: Presentation of project results to 2nd International Conference by PA1 (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST, etc).

D7: Presentation of project results to 3rd International Conference by PA4 (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST, etc).

D8: Submission for publication of project results at International Journal (e.g. Atmospheric Research Journal, International Journal of Remote Sensing, Remote Sensing of Environment, EGU, etc).

D9: Submission for publication of project results at International Journal (e.g. Atmospheric Research Journal, International Journal of Remote Sensing, Remote Sensing of Environment, EGU, etc).

D10: Workshop at national level for promoting project results. 

D11: Simple website which will present the results of the project.
D12: Brochure / leaflet which will present the results of the project.


	Work Package Title 

For additional WP please copy and paste this A.7.3 Form respectively.
	WP3: Synergistic use of MODIS, Lidar and Sun-Photometer data for PM retrievals over Cyprus

	Participant Code
	HO
	PA1
	PA 2 
	PA3
	PA 4

	Person–months per Organisation
	13
	1,5
	8
	1,5
	4

	

	Work Package Objectives

	Briefly describe the objectives of the WP. 

· Compile climatology for aerosol related parameters derived from MODIS sensors for the period 2002-2010.
· Optimise the PM – MODIS AOT statistical models by incorporating vertical AOT Lidar profiles, sun-photometer column integrated AOT and relative humidity measurements.
· Establish prediction of PM values from MODIS AOT data.

	Work Description and Expected Key Results

	Describe the activities included in the specific WP. Where possible, provide quantitative information on activities and results. The PA / person responsible for each activity should be indicated.
Describe the activities included in the specific WP. Where possible, provide quantitative information on activities and results. The PA / person responsible for each activity should be indicated.

The Moderate-resolution Imaging Spectro-radiometer (MODIS) provides the best long-term aerosol properties from space so far. Data from the two MODIS instruments aboard the TERRA and AQUA satellites are acquired during daytime with overpasses at 10:30 am and 1:30 pm (Local Solar Time) respectively. The retrieving process of MODIS AOT over land is only performed during daytime and for cloud-free and dark pixels. Hence the AOT retrievals are restricted to the situations over moderately bright surfaces where the measured reflectance at 2.13 μm falls between 0.15 and 0.25. 

The specific data products that will be used in this WP are the MOD04 and MYD04 Level 2 Aerosol Products from Terra and Aqua platforms and will be retrieved from NASA’s website. The AOT and other aerosol related parameters (spectral information, particle size classification) will be extracted from both the land and ocean original global products (10x10km resolution) for the area of Cyprus. This activity will be carried out by HO, PA2 and PA4. 
For validation, MODIS AOT will be compared with ground-based one-year (January 2010 to December 2011) AOT data which will be acquired from the sun photometer and the Lidar system located at HO premises at Limassol. Further to the photometer and Lidar systems, handheld sun photometers will be also used for exploring the variations of AOT in Limassol as well as in other cites of Cyprus. This activity will be carried out by HO.
The MODIS AOT will be matched up with the ground-based measurements within ±30 min of the overpass time of the two satellites. It should be stressed out that this will be the first time that MODIS AOT data over Cyprus will undergo validation phase. In this activity, all POs will participate.
After this first phase, an optimisation of the PM – MODIS AOT statistical models  will be performed introducing the use of the vertical AOT profile and atmospheric boundary layer (ABL) derived from Lidar and the RH measurements acquired from the existing archive of meteorological observations. Thus, the integration of Lidar measurements combined with surface and remotely sensed data will be strategically used to improve our understanding of long-range or regionally transported pollutants in multiple dimensions in Cyprus. In this activity, all POs will participate.
The Lidar and the Cimel CE 318-2 Sun photometer to be used in this research project are located at HO premises in the centre of Limassol. These cannot be transported elsewhere. However data from MODIS, handheld sun photometers, PM10 & PM2.5 air pollution sampler (portable) and meteorological data will be used not only for Limassol, but for the other cities (testing/validation sites) in Cyprus (Nicosia, Larnaca, Paphos) for validation purposes. 
The data collection campaigns (field campaigns and collection of MODIS and meteorological data) will include measurements of the appropriate atmospheric parameters in the centre of each of the 4 cities as follows:

· Limassol (main test site) : 
(a) data from the Cimel CE 318-2 sun-photometer at HO premises, MODIS, meteorological data >30 data collection campaigns, 
(b) Lidar – continuous readings 
· Nicosia (validation site): 
(a) data from handheld sun photometers, MODIS, meteorological data >10 data collection campaigns

· Larnaca (validation site): 

(a) data from handheld sun photometers, MODIS, meteorological data >10 data collection campaigns

· Paphos (validation site):

(a) data from handheld sun photometers, MODIS, meteorological data >10 data collection campaigns.
The exact number of data collection campaigns may change as it depends on analysis and correlation of the results.

	Deliverables

	Describe the Deliverables emerging from the specific WP, with clear reference to their type and content.

D13: Climatology maps for aerosol related parameters retrieved from MODIS sensors covering the period 2002-2010.

D14: Report on the methodology for PM retrievals over Cyprus from statistical models using MODIS AOT, Lidar data and RH measurements.



	Work Package Title 

For additional WP please copy and paste this A.7.3 Form respectively.
	WP4: Ground–based measurements of AOT

	Participant Code
	HO
	PA1
	PA 2 
	PA3
	PA 4

	Person–months per Organisation
	13
	1
	2
	4
	1

	

	Work Package Objectives

	Briefly describe the objectives of the WP. 

The objectives of this WP are the following:

During the satellite overpass the following will be measured for an urban and industrial area in Limassol:

· To measure the AOT from the CIMEL sun-photometer and the Microtops II hand-held sun photometers and create long-term database. 
· To measure the PM10 & PM2.5 using air pollution sampler
· To define the vertical distribution of aerosols using Lidar measurements and create long-term database.
· To measure the spectral signatures of several pseudo-invariant targets in order to calibrate the retrieved AOT values from the implementation of an atmospheric correction algorithm.

	Work Description and Expected Key Results

	Describe the activities included in the specific WP. Where possible, provide quantitative information on activities and results. The PA / person responsible for each activity should be indicated.

This WP consists of all the in-situ measurements required to support the results retrieved from the use of satellite remote sensing. Indeed, the following resources of the Remote Sensing Laboratory of the Cyprus University of Technology will be used:

· The Cimel CE 318-2 portable automatic tracking sun photometer that measures sun and sky luminances in 8 filters over visible to near infrared wavelengths. The CE 318-2 is fitted with filters at 340 nm, 380 nm, 440 nm, 500 nm, 675 nm, 870 nm and 1020 nm for measuring atmospheric aerosol optical thickness (AOT), and a filter at 939 nm for measuring atmospheric water vapour. The Cimel sun-photometer is expected to be fully calibrated according to (AErosol RObotic NETwork) program AERONET specifications.
· LIDAR backscatter system (an active laser remote sensing instrument), that measures the vertical profile of suspended aerosols. Due to the high spatial and temporal resolution, this system will be used for monitoring the evolution of several meteorological and atmospheric parameters.

· MICROTOPS II hand-held sun photometers (Qty: 2) that measures the aerosol optical thickness (440 nm, 675 nm, 870 nm, 936 nm and 1020 nm bands) and water vapour thickness (936nm and 1020nm bands)
· PM10 & PM2.5 Air pollution sampler (portable) that measures the particulate matter concentrations 
· Harvard impactors for PM2.5, PM10, and EC-OC (organic-carbon) samplers (developed by Harvard)
· GER1500 and SVC1024 field specto-radiometers that measures the surface reflectance at ground level. 
During the satellite overpass the AOT will be measured at the selected pilot study (Lemesos central and industrial areas) both from the satellite and the sun-photometers (CIMEL & MICROTOPS) so as to calibrate and assess our results. Indeed, simultaneous measurements of the particulate matter during the satellite overpass will provide the opportunity to apply several regression analyses between the AOT and the PM10 (and PM2.5) for retrieving the correlation between the two parameters. Spectro-radiometric measurements will be also acquired in any nearby light and dark targets of the area under investigation in order to be able to assess the effectiveness of the implemented atmospheric correction for retrieving the AOT values. The collection of the data (field campaigns) will be carried out by the HO. Analysis and assessment of data will be carried out by all POs.
As already addressed in WP3, the primary testing site is the centre of Limassol where the HO premises are (urban area). Both the Cimel CE 318-2 sun photometer and the Lidar backscatter system are located at the HO premises. 
The centers of the other cities will be used as validation sites using the handheld sun-photometer and the PM10 & PM2.5 air pollution sampler (portable).  An indication of the field campaigns to be carried out is presented in WP3.

	Deliverables

	Describe the Deliverables emerging from the specific WP, with clear reference to their type and content.

D15: Database of ground-based measurements


	Work Package Title 

For additional WP please copy and paste this A.7.3 Form respectively.
	WP5: Forecast of aerosols

	Participant Code
	HO
	PA1
	PA 2 
	PA3
	PA 4

	Person–months per Organisation
	2
	6
	2
	1
	1

	

	Work Package Objectives

	Briefly describe the objectives of the WP. 

This WP aims to predict, in a 72-hour base, the weather and the air quality over Cyprus, and document the forecasting data in an attempt to compare them with ground-base measurements. The main objective is to identify the model misbehaviour and the systematic trends of the forecasts.

	Work Description and Expected Key Results

	Describe the activities included in the specific WP. Where possible, provide quantitative information on activities and results. The PA / person responsible for each activity should be indicated.

The Cyprus Meteorological Service (CMS) is currently running four different local area models in a high resolution grid for operational tasks as weather forecasting and also for research purposes. These models are the MM5, the Bolam, the Cosmo (EU) and the WRF. The output of all the models is available daily for the 0000Z run and for the WRF there is also the 1200Z run. The CMS is running operationally the WRF model v.2.4 (Weather Research and Forecasting system) at a resolution of 54km for the European domain; 18km for the Eastern Mediterranean nested domain and 6km for the island of Cyprus for more than 5 years and has gained valuable experience in the evaluation of the output of the model for operational weather prediction. The intercomparison of the output of the model for operational needs has proved it’s superiority against the other three operational models in service. In near future, CMS will upgrade the model to version 3.1.2, will couple the model with a chemistry module (WRF-CHEM) and will lower the model’s resolution to 2km with nested areas within the 6km Cyprus domain focusing onto urban areas of increased public interest. This modelling system will be a valuable tool for :

· Prediction and simulation of weather, or regional or local climate.
· Coupled weather prediction/dispersion model to simulate release and transport of constituents.
· Coupled weather/dispersion/air quality model with full interaction of chemical species with prediction of O3 and UV radiation, as well as PM.
The WRF/Chem model has been statistically evaluated and compared with other models and it is shown that it is better skilled in forecasting O3 with no appreciable differences between models in terms of bias with the observations. The WRF-Chem is an "online" (or "inline") model.  In this form, the model is consistent, with all transport done by the meteorology model. The same vertical and horizontal coordinates are used (no horizontal or vertical interpolation), the same physics parameterization utilized for subgrid scale transport, and no interpolation in time is performed. This allows for easy handling from a data management standpoint, and is also the most efficient with regard to overall CPU costs. WRF grid-scale transport of all species is conducted, with subgrid-scale transport by turbulence and convection. Grid-scale advection in the mass coordinate WRF is mass and scalar conserving. The WRF system will provide the atmospheric properties for the initialization of the Chemistry model that will produce forecasts for important atmospheric parameters. A typical run can have as outputs, PM10, PM2.5, NOx, CO, O3, Global radiation and UV component, over the surface or at any WRF level. The WRF-Chem is able to be parameterized for the gas-phase chemical reactions, photolysis schemes and aerosol schemes and it includes a tracer transport option in which the chemical mechanism, deposition, etc. has been turned off. An important WRF-Chem ability is that it can be easily tuned to run either with or without biogenic or anthropogenic emissions according to the availability of the local / national /European emissions inventory. 

The current setup of the model is using 3 nodes of the CMS’s HPC (High Performance Cluster) with 12 parallel threads in order to finish all the 72 hours of atmospheric forecasts in about 2 hours. The increased workload consequent upon the increase of the spatial model resolution and the embrace of WRF-CHEM model will be covered by another 8 threads offered by the existent system. All the products are estimated to be available within 3 hours of model run. All the post-processing tasks (decoding of the output, creation of around 3000 forecasting maps with MATLAB / GRADS, upload of the images to internet servers) finish in another 30 minutes.  The forecasts are expected to be obtainable to public at 0900 and 2100 (Local time) through the CMS’s web page.  

Point values over key positions in the whole island will be saved into a database for statistical processing. An important aspect of the evaluation is to compare forecasts with actual measurements available from the environmental monitoring network of the DLI (Department of Labour Inspection) of the Ministry of Labour and Social Insurance, in order to identify model misbehaviour and systematic trends of the forecasts. The DLI’s network comprises 9 monitoring stations spread through the whole island into urban, industrial, semi-rural and rural control positions.

	Deliverables

	Describe the Deliverables emerging from the specific WP, with clear reference to their type and content.

D16: Report of the forecast data and the comparison with ground measures. 
D17: Report which identifies the model disadvantages and the projection trends. 


	Α7.4. List of Deliverables
The table is a brief presentation of the pproject’s ddeliverables.

	Deliverable No
	Title
	Type of Deliverable 

(Report, Software, Publication, Prototype etc)
	Completion     (Project Month) 

	D1
	6month progress report
	Report
	6

	D2
	12 month report
	Report
	12

	D3
	18 month progress report
	Report
	18

	D4
	Final progress report
	Report
	24

	D5
	Presentation of project results to 1st International Conference with 2 publications/2persons from HO (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST  etc).
	Publication
	14

	D6
	Presentation of project results to 2nd International Conference by PA1 (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST etc).
	Publication
	18

	D7
	Presentation of project results to 3rd International Conference by PA4 (e.g. SPIE, ISPRS, Air Quality – Science and Application International Conference, EGU, CEST etc).
	Publication
	24

	D8
	Submission for publication of project results at  International Journal (e.g. Atmospheric Research Journal, International Journal of Remote Sensing, Remote Sensing of Environment, EGU, etc).
	Publication
	24

	D9
	Submission for publication of project results at International Journal (e.g. Atmospheric Research Journal, International Journal of Remote Sensing, Remote Sensing of Environment, EGU, etc).
	Publication
	24

	D10
	Workshop at national level for promotion of project results.
	Workshop
	24

	D11
	Simple/ static website which will present the results of the project.
	Website
	24

	D12
	Brochure / leaflet which will present the results of the project.
	Leaflet
	24

	D13
	Climatology maps for aerosol related parameters retrieved from MODIS sensors covering the period 2002-2010.
	Maps
	24

	D14
	Report on the methodology for PM retrievals over Cyprus from statistical models using MODIS AOT, Lidar data and RH measurements.
	Report
	24

	D15
	Database of ground-based measurements
	Database
	24

	D16
	Report of the forecast data and the comparison with ground measures. 
	Report
	24

	D17
	Report which identifies the model disadvantages and the projection trends.
	Report 
	24

	D18
	
	
	

	D19
	
	
	

	D20
	
	
	


	Α7.5. Time Frame (Mark the cells of the Table using the symbol “X” to specify the duration of  each Work Package and the timing of submission of the progress reports)

	Work Package Number / Title
	DURATION (months)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36

	WP1. Project Management
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	

	WP2. Dissemination of Results
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	

	WP3. Synergistic use of MODIS, Lidar and Sun-Photometer data for PM retrievals over Cyprus
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WP4. Ground Measurements of AOT
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WP5. Forecast of aerosols
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WP6. 
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	WP10. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Progress Reports Submitted to RPF
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	


	A8. ADDED VALUE AND BENEFIT (max. 1 page)


Describe the added value and benefit expected to emerge by the project implementation (e.g. economic or social benefit, perspectives for technological application, possible licensing of patents etc.), including the significance of the project in the economic, social and technological development of Cyprus. 

The benefits and added value of the proposed project will be very significant not only in the technological but also in the economical and social level as shown below:
Technological benefit: The project aims in the development of an innovative system for monitoring particulate matter from space using an integration of several validation techniques like LIDAR, sun-photometers, particulate matter samplers. The proposed collaboration between the Department of Civil Engineering & Geomatics of the Cyprus University of Technology, the Cyprus Meteorological Service, the National Observatory of Athens, the President and Fellows of Harvard College and the Frederick Research Centre will produce new technological knowledge and innovation within the Cypriot research margins in the area of air pollution monitoring using cost- and time-effective techniques. These new sampling and analytical air quality technologies can be more beneficial than the traditional methodology of ground-base monitoring networks because of the global coverage and even in remote location.
Economic benefit: The main economic benefits are significant in the field of air pollution monitoring. The existing in-situ sampling techniques for monitoring air pollution have constantly elevating costs. The proposed system is expected to assist considerably the decision makers and the governmental departments focused on air pollution management with small element of risk, with cost-effective method and in a short time interval. In this way the public domain will be able to invest.
Social benefit: The social benefit of this project in Cyprus lays in the potential future hazard warnings. Forecasting the air quality condition, ground-base measurements can be carried out on specific high-concentration-pollutant areas. In this way emission trends can be monitored and documented and governmental actions can be promoted towards a more clean-air environment. At the end the satellite data output should have great impact on air quality policy makers and influence, in extent, on future and current public health regulations. In addition the implementation of this project is expected to create new places of work for two new Cypriot scientists for the Cyprus University of Technology and for the Cyprus Meteorological Service. These scientists will gain knowledge and research experience in the relatively new and expanding field of air pollution monitoring using satellite remote sensing technology. 
	A9. EXPLOITATION OF RESULTS (max. 1 page)


For Fundamental Research projects it is described how research results will further develop scientific knowledge in the scientific field relevant to the project subject. 

For Industrial (Applied) Research projects, it is described how new products, solutions, processes or services will be exploitable by the society or the market within 2-3 years from completion of the proposed project.

The consortium anticipates that the project will produce innovative results with technological significant at national but also at international level. The dissemination of project results is included in the WP2 activities. For the purposes of dissemination of project results the Dissemination and Exploitation Committee (DEC) will be formed and will consist of researchers with long publishing record in international journals and conferences. It will constitute of one member from each PO. The continuous efforts during the project to inform and present the results to the relevant Organizations and Authorities will enable them to adopt the innovative findings from this research and incorporate them into a new accomplished system. In particular, the dissemination and exploitation of the results consists the following:

1) Research papers will be written for publishing in international journals in the area of remote sensing and air pollution (such as International Journal of Remote Sensing, Atmospheric Environment etc.), presenting the results of the project in order to be internationally renowned.
2) Presentation of project results at international conferences.

3) Private and Public Organizations and Authorities working in the field will be informed every 6-8 months about the project through the publication of a printed Newsletter which will include the results, articles from the researchers involved etc. 
4) Exploitation of the project results through the network of collaborators of PA1

5) Development of a web-portal through which the project results will be disseminating.
The project results could be used by government authorities and departments e.g. the Cyprus Meteorological Service and the Cyprus Department of Labour Inspection for monitoring particulate matter over Cyprus and globally using satellite remote sensing which is a more cost and time-effective methodology, rather than traditional ground-base monitoring.

	A10. CONSORTIUM and INFRASTRUCTURE

	

	A10.1. Consortium Description (max. 2 pages)


Describe the Consortium and present the participating organisations’ experience in the implementation of projects in relevant fields, as well as the Consortium’s adequacy in infrastructure and all other means necessary for the implementation of the project.

Describe the communication pathways between the participating organisations and indicate the methods used for project management and decision making. 
Department of Civil Engineering and Geomatics, of Cyprus University of Technology (HO) is a newly established state university in Cyprus that has already established all necessary infrastructures and through funding from government, European Commission, and industry, aims to offer prestigious programmes of study, conduct high level research, interact with and make a significant contribution to society and industry in Cyprus.  The coordinator has a significant experience in the field of remote sensing for environmental surveillance and he is the scientific coordinator of a project funded from the Cyprus Research Promotion Foundation in the area of integrating micro-sensor and remote sensing technologies for monitoring irrigation demand in Cyprus. The Remote Sensing & Geoinformatics Laboratory of the Department of Civil Engineering and Geomatics of the Cyprus University of Technology is fully equipped with the following resources: 8 GPS units with a reference station, 11 optical Leica Levels, 11 digital Leica levels, 6 Leica Rugby laser levels, disto-meters, laser scanner, PDA, 3 field spectro-radiometers (2 GER1500 & 1 SVC 1024), 2 sun-photometers Microtops II, 1 CIEMEL sun-photometer, LIDAR System, PM10 & PM2.5 sampler,  photogrammetric stations etc. A field spectroscopy lab has been already established consisting of 3 field spectro-radiometers, calibration lab (calibration sphere etc).  The Lab has the APOLLO LEICA software that enables efficient management of large amount of geographical data. The following softwares have been already acquired for the lab needs: ARCVIEW, MAPINFO, ER MAPPER, ERDAS IMAGINE, AUTOCAD, MAPCIVIL, REVIT etc. The three field spectro-radiometers (2 GER1500 & 1 SVC 1024), 2 sun-photometers Microtops II, 1 CIEMEL sun-photometer, LIDAR System, ERGDAS IMAGINE, ER Mapper, PM10 instrument will be used in this project.  
The Cyprus Meteorological Service (PA1) is a Department of the Ministry of Agriculture, Natural Resources and Environment and handles issues concerning the weather and climate of Cyprus. The mission of the Meteorological Service is to provide services and information about the weather and climate to all sectors of economic and social activity in Cyprus and thus serving and providing the welfare for the people and protecting their lives and properties. For the achievement of these targets, Cyprus Meteorological Service collects and uses meteorological information in the Cyprus territory and cooperates frequently and on a regular base with other National Meteorological Services and with the World Meteorological Organization (WMO). Cyprus Meteorological Service is divided into two sectors. The Climatology and Meteorological Applications sector is responsible for the operation and maintenance of the Meteorological Stations Network in the free part of Cyprus, the collection, quality control and statistical analysis of the meteorological data, the study of the Cyprus climate and the climate characteristics of several areas and the monitoring of climate change in Cyprus. The WRF Chem model will be used in this project.
The Institute for Environmental Research and Sustainable Development (IERSD) is one of four institutes of the National Observatory of Athens (NOA; PA2), which is a National Research Centre. NOA is a public entity supervised by the Greek Secretariat of Research and Technology (GSRT). NOA is the oldest research centre in Greece, established in 1846 when the first meteorological observations commenced. IERSD’s aim is the promotion of Environmental, Meteorological and Climatological Science. The main research areas, in which the Institute has been active, include collection and processing of meteorological and climate data, participation in Environmental Research Programs, risk assessment and spatial mapping of emissions and human activities by applying GIS and remote sensing techniques, detailed chemical analysis of atmospheric pollutants, global climate model processing and analysis and climate change impacts studies. During the last few years, NOA has been participated in two relevant RPF funded project (HEAT, AERAS). Indeed, within AERAS project it was developed and established a system for the spatial mapping and forecasting of the temporal evolution of particulate air pollution (aerosol) events resulting mainly from the Saharan dust transport in SE Mediterranean region and secondary, from anthropogenic sources. The system was based on the development of an efficient neural network classification system. The system integrated meteorological maps of synoptic situation, remotely sensed data and in-situ measurements for the development of statistical models. The software ERDAS IMAGINE which will be used for the purposes of this research project is already available
Harvard University (PA3) was chartered in 1650 and is one of the oldest institutions of higher education in the United States.  It consists of Harvard College and a number of graduate schools, including the Harvard School of Public Health. The School of Public Health was established in 1922 and was the first graduate training program in public health in the United States.  The School is consistently ranked as one of the top schools in the world.  It is comprised of 9 academic departments, 14 research centers and 7 interdisciplinary programs including the oldest National Institute of Environmental Health Sciences Center that was established in the Department of Environmental Health almost 50 years ago.  The Department of Environmental Health, founded is the largest department at the Harvard School of Public Health with over 480 faculty, researchers, students and staff.  This includes over 75 faculty members, 140 research/visiting scientists and post-doctoral fellows and 115 students (47% non-US) in 7 graduate degree programs representing 22 nations.  The Department of Environmental Health seeks to contribute to the improvement of public health through global leadership in environmental health research and training.  The Department is multidisciplinary and includes frequent collaborations among physicians and biologists; chemists, engineers and other physical scientists; statisticians, epidemiologists and scientists interested in exposure and risk assessment.  Scientists at the Harvard School of Public Health have been actively engaged in environmental research since the inception of the school over 80 years ago.  Harvard impactors for PM2.5, PM10, and EC-OC (organic-carbon) samplers will be used in this project.
Frederick Research Centre (PA4) is among the biggest private research centres in Cyprus with numerous research programs. It has all the necessary infrastructures (comprehensive library, network servers, IT facilities) for the proposed work. FRC has an excellent organisational and educational infrastructure, as well as experience in the coordination and development of significant research projects: more than 60 externally-funded research projects (fundamental and industrial) have been undertaken and completed, with the involvement of more than 70 researchers and scientists. The software ERDAS IMAGINE which will be used for the purposes of this research project is already available.
	A10.2. Roles and Activities of Participating Organisations

The role and the activities undertaken by each organisation are briefly described in the following table. Please also indicate the Work Packages each organisation is participating in. The activities of the Individual Researcher (if any) should be included in the activities of the Host Organisation.

	
	Roles/Activities of Participating Organisation
	Work-Packages

	HO
	Remote sensing, ground-base measurements of air pollutants and air pollution assessment
Coordination of the project
	WPs: 1, 2, 3, 4, 5

	PA1
	Recent and present meteorology, climatology and related data,

WRF Chem model
	WPs: 2, 3, 4, 5

	PA2
	Remote sensing, air pollution assessment from satellite AOT retrievals, validation of satellite AOT retrievals
	WPs: 2, 3, 4, 5

	PA3
	Remote sensing, ground-base measurements of air pollutants and air pollution assessment
	WPs: 3, 4

	PA4
	Remote sensing and air pollution assessment 
	WPs: 2, 3, 4, 5


	A10.3. Research Team 

	

	Project Coordinator (max. 1 page)


Describe the qualifications, research activity, capabilities and experience of the Project Coordinator in the scientific and technological field of the proposed project.

Dr. Diofantos Hadjimitsis is an Associate Professor in the Department of Civil Engineering & Geomatics of the Cyprus University of Technology. He is the Director of the Remote Sensing Laboratory. He has more than 120 publications in journals and conference proceedings in the field of satellite remote sensing. He is a reviewer on the following journals: International Journal of Remote Sensing, Remote Sensing of Environment, Environmental Monitoring and Management, Natural Hazards and Earth Sciences, Photogrammetric Engineering and Remote Sensing, Water Science, Water Resources Management etc.

He undertook his PhD and MPhil (1996-1999) in the field of Satellite Remote Sensing intended for environmental applications (water quality surveillance and air pollution monitoring) from the University of Surrey, Department of Civil Engineering (UK). His PhD Thesis was sponsored by Thames Water Ltd and during the PhD studies he received an ORS Scholarship and a Faculty of Engineering Scholarship. He obtained a First Class BEng. (Honours) Degree in Civil Engineering (1994-1996). Diofantos was awarded the Felix Pulzer Memorial Prize for the best Performance in Civil Engineering courses during his second year of the BEng programme. He obtained a First class Higher National Diploma in Civil Engineering (Dipl.) from the Higher Technical Institute and he received the Cyprus National Guard Prize for the best Performance in Civil Engineering Project during his Diploma Studies in the period 1989-1992. Diofantos obtained a distinction MSc award in Real Estate and Property Management, from the University of Salford in the UK (2005-2007). Dr Hadjimitsis worked as a teaching assistant at the University of Surrey (UK), as a Post-Doctoral Research Fellow and Visiting Research Scientist in the Department of Civil & Environmental Engineering at the University of Southampton (UK). He worked at the Frederick University from the posts of lecturer and assistant professor. He worked also as a managing director of a consultancy company working in the fields of remote sensing and GIS. He has been appointed as a Consultant by governmental departments in the fields of remote sensing and GIS. Diofantos is a member of several UK, European and International committees and working groups in the areas of Satellite Remote Sensing and Geo-informatics. 

	Other Team Members (max. 1 page)


Describe the qualification and experience of the other members of the research team.

Mr. Athos Agapiou is postgraduate researcher at the Geodesy Laboratory of the Department of Civil Engineering. He obtained his master's degree in the field of “Geo-informatics” from the National Technical University of Athens at the School of Rural and Surveying Engineering.
Mr. Kyriacos Themistocleous is a special scientist at the Department of Civil Engineering and Geomatics. He possesses over 20 years experience in teaching Computer-Aided Design and Geographical Information Systems. He has several publications in the field of Remote Sensing.
Dr. Marilia Panayiotou is currently employed as a Research and International Collaboration Officer at the CUT, being responsible for the management of Research Projects. She holds a PhD degree in Chemical Engineering from the Dept. of Chemical Engineering, Ecole Polytechnique Federale de Lausanne, Switzerland. She worked at the Ministry of Labour and Social Insurance of Cyprus: Department of Labour Inspection as an inspector officer for air pollution studies. 
Dr Skevi Perdikou has implemented her PhD degree in Satellite Remote Sensing. She has extensive research and professional experience in environmental issues using satellite remote sensing.
Dr. Silas Michaelidis has a 35-year-long career with the Meteorological Service of Cyprus. He is currently the Director of Meteorological Service. He has an extensive experience in the coordination of the work of research groups working on various atmospheric sciences related issues.  
Dr. Filippos Tymvios is working as a weather forecaster in the Cyprus Meteorological Service since 2000. His scientific interests include numerical weather forecasting, neural networks, solar radiation and optical properties of the atmosphere. 

Dr. Adrianos Retalis is a specialist in remote sensing analyses. He has worked extensively on deriving Earth surface characteristics from remotely sensed data. In so doing he has dealt with various subjects including remote sensing analysis to assess and map air pollution.
Dr. Dimitris Paronis is also a specialist in remote sensing analyses. He has developed algorithms for extracting aerosol characteristics from remotely sensed data on regional and global scales.

Dr. John Stephen Evans is Senior Lecturer on Environmental Science at the Harvard School of Public Health. He has served as a member of the US EPA Science Advisory Board and on the National Academy of Sciences Committee to Estimate the Health Benefits of Air Pollution Regulation. 
Dr. Petros Koutrakis has conducted a number of comprehensive air pollution studies in the United States, Canada, Spain, Chile, Kuwait, Cyprus and Greece that investigate the extent of human exposures to gaseous and particulate air pollutants. Dr. Koutrakis is the Director of the EPA/Harvard University Center for Ambient Particle Health Effects. 
	Relevant Publications of the Research Team (max. 1 page)


State specific references to Publications of members of the research team relevant to the scientific field of the project. 

Retalis A. and Michaelides S., 2009, Synergetic use of TERRA/MODIS imagery and meteorological data for studying aerosol dust events in Cyprus. International Journal of Environment and Pollution, 36 (1-3), 139-150.

Retalis A. and Sifakis N., 2009, Urban aerosol mapping over Athens using the differential textural analysis (DTA) algorithm on MERIS-ENVISAT data, ISPRS Journal of Photogrammetry and Remote Sensing (in press).
Hadjimitsis D.G. and Clayton C.R.I, 2009, Determination of aerosol optical thickness through the derivation of an atmospheric correction for short-wavelength Landsat TM and ASTER image data: an application to areas located in the vicinity of airports at UK and Cyprus. Applied Geomatics Journal 10.1007/s12518-009-0004-2

Hadjimitsis D.G., Themistokleous K., Papadavid G., Retalis A., Chrysoulakis N., Michaelides S., Toulios L. and Clayton, C.R.I., 2008, Comparison between visibility measurements obtained from satellites and ground, EGU Topical Conference Series, 10th Plinius Conference on Mediterranean Storms, Nicosia, Cyprus, 22 – 24 September 2008.

Paronis D., Retalis A., Michaelides S., Tymvios F., Constantinides P. and Kleanthous S., 2008, Intercomparison between MODIS aerosol optical depth over Cyprus and ground PM10 measurements for various synoptic patterns, First International Conference: from Deserts to Monsoons, 1-6 June 2008, Crete, Greece.

Papayannis, Α., Mamouri, R. E., Chourdakis, G., Georgoussis, G., Amiridis, V., Paronis, D., Tsaknakis, G., and G. Avdikos, 2007: Retrieval of the optical properties of tropospheric aerosols over Athens, Greece combining a 6-wavelength Raman-lidar and the CALIPSO VIS-NIR lidar system: Case-study analysis of a Saharan dust intrusion over the Eastern Mediterranean. Journal of Optoelectronics and Advanced Materials, 9, 3514-3517.

Papayannis, A., Zhang, H. Q., Amiridis, V., Ju, H. B., Chourdakis, G., Georgoussis, G.,  Perez, C., Chen, H. B., Goloub, P., Mamouri, R.E,  Kazadzis, S., Paronis, D., Tsaknakis, G., and J. M. Baldasano, 2007: Extraordinary dust event over Beijing, China, during April 2006: Lidar, Sun photometric, satellite observations and model validation. Geophysical Research Letters, Vol. 34, L07806, doi: 10.1029/2006GL029125.

Liu Y, Paciorck CJ, Koutrakis P. Estimating Regional Spatial and Temporal Variability of PM2.5 Concentrations Using Satellite Data, Meteorology, and Land Use Formation. Environmental Health Perspectives (In Press).
Liu, Y., Sarnat, J. A., Coull, B. A., Koutrakis, P., Jacob, D. J., 2004, Validation of Multiangle Imaging Spectroradiometer (MISR) Aerosol Optical Thickness Measurements Using Aerosol Robotic Network (AERONET) Observations over the Contiguous United States. Journal of Geophysical Research, 109: D06205, doi:10.1029/2003JD003981.

	A11. CURRICULUM VITAE (max. 3 pages per CV)


A Curriculum Vitae (CV) should be included for each researcher named in the current proposal. Each researcher’s CV should divided consist of two parts: the first part could include general information (personal information, education, professional and research activities etc.) and the second part could include the most important publications (focusing on publications in scientific fields related to the project). 

DIOFANTOS HADJIMITSIS (HO)

(ASSOCIATE PROFESSOR, DIRECTOR OF THE REMOTE SENSING LABORATORY)

Education

	10/96-9/99
	Doctor of Philosophy in Remote Sensing (Civil Engineering)

	
	UNIVERSITY OF SURREY, School of Engineering in the Environment, Department of Civil Engineering, Geotechnics Research Group, Remote Sensing & Geographical Information Systems (GIS) Research Team, Guildford, UK

	
	Ph.D. Thesis: “The Application of Atmospheric Correction Algorithms in the Satellite Remote Sensing of Reservoirs” (sponsored by Thames Water Utilities Ltd-UK & University of Surrey and with technical support of Surrey Space Centre)

	09/05-09/07
	MSc in Real Estate & Property Management, University of Salford, School of Construction & Property Management, UK, 

Modules: Economic Analysis of Property, Valuation, Investment & Development Appraisal, Construction Technology, Planning & Development, Management Systems etc. Award: Distinction

	10/96-10/97
	Master of Philosophy in Remote Sensing (Civil Engineering), 

UNIVERSITY OF SURREY, School of Engineering in the Environment, Department of Civil Engineering, Geotechnics Research Group, Remote Sensing & Geographical Information Systems (GIS) Research Team, Guildford, UK

	9/94-7/96
	B.Eng. (Honours) in Civil Engineering, UNIVERSITY OF SURREY, School of Engineering in the Environment, Department of Civil Engineering, Guildford, UK.

Degree Award: First Class, Overall mark: 77.4 % (First Class performance in 20 of 21 taught modules), Position in class: 3rd out of 56


	9/89-6/92
	Higher National Diploma in Civil Engineering, HIGHER TECHNICAL INSTITUTE, Nicosia, Cyprus - Department of Civil Engineering

Degree Award: First Class, Overall mark: 81.78 %, Position in class: 3rd out of 60


-Participation in several EC and national research projects

-PhD Supervision  in  Remote Sensing: 5

Selected Publications

HADJIMITSIS D.G. , and CLAYTON C.R.I, 'Determination of aerosol optical thickness through the derivation of an atmospheric correction for short-wavelength Landsat TM and ASTER image data: an application to areas located in the vicinity of airports at UK and Cyprus' Applied Geomatics Journal (2009) 10.1007/s12518-009-0004-2

HADJIMITSIS D.G. ,  CLAYTON C.R.I and TOULIOS L, 'A new method for assessing the trophic state of large dams in Cyprus using satellite remotely sensed data' Water and Environment Journal (2009)doi:10.1111/j.1747-6593.2009.00176.x 

HADJIMITSIS D.G. , CLAYTON C.R.I and RETALIS A., The use of selected pseudo-invariant targets for the application of atmospheric correction in multi-temporal studies using satellite remotely sensed imagery, International Journal of Applied Earth Observation and Geoinformation (2009) 11 / 3, 192-200 DOI: 10.1016/j.jag.2009.01.005

HADJIMITSIS, D.G., Aerosol Optical Thickness (AOT) retrieval over land using satellite image-based algorithm, Air Quality, Atmosphere & Health- An International Journal (2009) 10.1007/s11869-009-0036-0
HADJIMITSIS D.G., THEMISTOCLEOUS K. and HADJIMITSIS M.  'Application of satellite remote sensing and sun-photometers to determine the aerosol optical thickness over Cyprus',  Proceedings of the Second International Conference on Environmental Management, Engineering, Planning and Economics (CEMEPE 09) & SECOTOX Conference, 21-26 June 2009, Mykonos-Greece (accepted)

HADJIMITSIS D.G., K. THEMISTOCLEOUS and PAPADAVID G., 'The application of atmospheric correction algorithms for monitoring atmospheric pollution using Landsat TM images’, Proceedings of SPIE Europe Remote Sensing, 15 - 18 September 2008 University of Wales Institute, Cardiff, UK (2008) 

HADJIMITSIS, D.G.; THEMISTOKLEOUS, K.; PAPADAVID, G.; RETALIS, A.; CHRYSOULAKIS, N.; MICHAELIDES, S.; TOULIOS, L.; CLAYTON, C.R.I. ‘Comparison between visibility measurements obtained from satellites and ground’, EGU Topical Conference Series, 10th Plinius Conference on Mediterranean Storms, Nicosia, Cyprus, 22 – 24 September 2008 (2008) (extended abstract, accepted)

HADJIMITSIS D.G. and CLAYTON CR.I, 'The use of an improved atmospheric correction algorithm for removing atmospheric effects from remotely sensed images using an atmosphere-surface simulation and meteorological data'. Meteorological Applications Journal, DOI: 10.1002/met.80 (2008)

HADJIMITSIS D.G ., THEMISTOKLEOUS K., VRYONIDES P., TOULIOS L. and CLAYTON C.R.I, “Satellite-derived determination of aerosol optical thickness for air pollution monitoring: a simplified algorithm'', In: Ranjeet S. Sokhi and Marina Neophytou (eds): Proceedings of the 6th International Conference on Urban Air Quality , Limassol, Cyprus, 27-29 March 2007, CD-disk: ISBN 978-1-905313-46-4, University of Hertfordshire and University of Cyprus (pp. 143) (2007)
HADJIMITSIS D.G., CLAYTON C, RETALIS A. and TOULIOS L., Retrieval and Monitoring of Aerosol Optical Thickness Over an Urban Area by Space Borne Remote Sensing: Comparison of the Determined Aerosol Optical Thickness With the Concurrent Meteorological Data, Proceedings COST-European Commission: GIS and R emote Sensing : Environmental Applications, International Symposium, COST 719, University of Thessaly , 7-9 November 2003, Volos , Greece (2003) 
HADJIMITSIS, D.G. , CLAYTON C.R.I., and HOPE V.S. An assessment of the effectiveness of atmospheric correction algorithms through the remote sensing of some reservoirs. International Journal of Remote Sensing, Volume 25, 18, 3651-3674. (2004)
HADJIMITSIS D.G., CLAYTON C.R.I., and RETALIS A. Darkest pixel atmospheric correction algorithm: a revised procedure for environmental applications of satellite remotely sensed imagery, Proceedings 10th International Symposium on Remote Sensing, 8-12/9/2003, Barcelona - SPAIN , organised by NASA, SPIE CONFERENCE, p.414 (2003) 
HADJIMITSIS, D.G., RETALIS A., and CLAYTON C.R.I., The assessment of atmospheric pollution using satellite remote sensing technology in large cities in the vicinity of airports , Water, Air & Soil Pollution: Focus, An International Journal of Environmental Pollution , 2 (5-6): 631-640. (2002)

HADJIMITSIS D.G., CLAYTON C.R.I., PERDIKOU P., and RETALIS A. Exploring the need for identifying suitable pseudo-invariant targets for applying atmospheric correction in multi-temporal studies using satellite remotely sensed imagery. Proceedings 9 th International Symposium on Remote Sensing , 22-27 Sept. 2002, Crete , sponsored by SPIE-The International for Optical Engineering, Co-operating Organizations: ISPRS, NASA, EOS, HSPRS, vol.4886, p.205-216, ISBN 0819446688 (2002)

ATHOS AGAPIOU (HO)
Education

2007 - Today: Postgraduate Student at the Department of Archaeology of the Cyprus University.

2005 - 2007: Μaster Geoinformatics, Surveying Engineering from the National Technical University in Athens at the Department of Rural and Surveying Engineering 

2005: Postgraduate Diploma, Surveying Engineering from the National Technical University in Athens at the Department of Rural and Surveying Engineering 

2000 – 2005: Diploma, Surveying Engineering from the National Technical University in Athens at the Department of Rural and Surveying Engineering 
Publications

Hadjimitsis D.G., Themistocleous K, Agapiou A., Clayton C.R.I, Multi-temporal study of archaeological sites in Cyprus using atmospheric corrected satellite remotely sensed data. International Journal of Architectural Computing, Volume 7, Number 1, January 2009 , pp. 121-138(18). 

Papadavid G., Agapiou A, Hadjimitsis D., Themistocleous Κ., Estimating Evapotranspiration of spring potatoes in Paphos, Cyprus using remote sensing, spectroradiometric and meteorological data, Remote Sensing and Photogrammetry Society Annual Conference 2009, 'New Dimensions in Earth Observation', Leicester, 8-11 September 2009 (accepted).

Hadjimitsis D.G, Hadjimitsis M.G, , Themistocleous Κ, Agapiou A.,  Integration of micro-sensor technology and remote sensing for monitoring coastal water quality in a municipal beach and other areas in Cyprus,  SPIE Europe Remote Sensing 2009, 31 August - 3 September 2009, Berlin.

Hadjimitsis D.G, Hadjimitsis M.G, Agapiou A., Themistocleous Κ , Monitoring coastal water quality in a municipal beach in Paphos-Cyprus using Aster image data, SPIE Europe Remote Sensing 2009, 31 August - 3 September 2009, Berlin, Germany.

Agapiou, G. Papadavid, D.G Hadjimitsis, Integration of wireless sensor network and remote sensing for monitoring and deterring irrigation demand in Cyprus, SPIE Europe Remote Sensing 2009, 31 August - 3 September 2009, Berlin, Germany.

Agapiou A., Papadavid G., Hadjimitsis D., 2009, Integration of satellite remote sensing, GIS, modeling and wireless-sensor network for monitoring and determining irrigation demand in Cyprus, European Water Resources Association’s (EWRA), 7th International Conference, “Water Resources Conservancy and Risk Reduction Under Climatic Instability”, 25 – 27/06/2009, Limassol.

Agapiou A., Papadavid G., Hadjimitsis D., 2009, Remote sensing as an alternative tool for monitoring water consumption over agricultural areas of Cyprus, Second International Conference on Environmental Management, Engineering, Planning and Economics (CEMEPE 09) & SECOTOX Conference, 21- 26/06/2009, Mykonos.

Hadjimitsis D. G., Hadjimitsis M.G., Agapiou A., G. Papadavid, Themistocleous K., 2009, Coastal Water Quality Monitoring in Cyprus using Satellite Remote Sensing, Second International Conference on Environmental Management, Engineering, Planning and Economics (CEMEPE 09) & SECOTOX Conference, 21- 26/06/2009, Mykonos.

Hadjimitsis D., Papadavid G., Agapiou A., 2009, Estimating Evapotranspiration using Remote Sensing Techniques for the sustainable use of irrigation water in Agriculture, 29th EARSeL Symposium, 15-18/06/2009, Chania, Crete.

Agapiou A., Papadavid G., Hadjimitsis D., 2009, Surface reflectance retrieval from Landsat TM/ETM+ images for monitoring irrigation demand in Cyprus, 29th EARSeL Symposium, 15-18/06/2009, Chania, Crete.

Agapiou A., Georgopoulos A., Ioannides M., Ioannidis C., 2008, A Web Based GIS for the Byzantine Churches of Cyrpus, , 14th International Conference on Virtual Systems and Multimedia (dedicated to culture heritage)- VSMM 2008, 20-25/10/2008, Limassol.

Agapiou A., Doulamis N., Georgopoulos A., Ioannides M., Ioannides Ch., 2008, Three Dimensional Reconstruction for Cultural Heritage Visualization – Application to the Byzantine Churches of Cyprus, 36th Annual Conference on Computer Applications and Quantitative Methods in Archaeology, CAA, 2008 “On the Road to Reconstructing the Past”, Budapest.

Sarris A., Kokkinou E., Soupios P., Papadopoulos E., Trigkas V., Sepsa U., Gionis D., Iacovou M., Agapiou A, Satraki A., Stylianides St.,  2008, Geophysical Investigations at Palaipahos, Cyuprus, 36th Annual Conference on Computer Applications and Quantitative Methods in Archaeology, CAA, 2008 “On the Road to Reconstructing the Past”, Budapest.

Agapiou A., Georgopoulos A., 2006, Photogrammetric Potential of Digital Cameras in Handheld Gadgets for Digital Close Range Applications, The 7th International Symposium on Virtual Reality, Archaeology and Cultural Heritage, VAST 2006, Cyprus.

KYRIAKOS THEMISTOCLEOUS (HO)
Education

MASTER OF ARCHITECTURE (Urban Design & GIS), University of Oklahoma

BACHELOR OF ARCHITECTURE, University of Southwestern Louisiana
Phd in REMOTE SENSING (Cyprus University of Technology) (2008-2011)
Publications

HADJIMITSIS D.G., K. THEMISTOCLEOUS, M. IOANNIDES and C.R.I CLAYTON., ' Integrating satellite remote sensing and spectro-radiometric measurements for monitoring archaeological site landscapes’, 14th International Conference on Virtual Systems and Multimedia (dedicated to culture heritage)- VSMM 2008, 20-25/10/2008, LIMASSOL, CYPRUS (2008) 

 HADJIMITSIS D.G. and K. THEMISTOCLEOUS, ' Marketing Heritage: Guided through the past using GPS navigation technologies’, 14th International Conference on Virtual Systems and Multimedia (dedicated to culture heritage)- VSMM 2008, 20-25/10/2008, LIMASSOL, CYPRUS (2008) 

HADJIMITSIS D.G., THEMISTOKLEOUS K. and ONOUFRIOU T. ''GIS, Remote Sensing and Cartography for Mapping and Managing Quarries and Mines in Cyprus'', 2nd International Conference on Cartography and GIS , Jan. 21-24, 2008, Borovets, Bulgaria, Editor: Temenoujka Bandrova, ISBN 978-954-724-036-0, p.347 (2008) 

THEMISTOKLEOUS K., HADJIMITSIS D.G. and ONOUFRIOU T. ''GIS, Remote Sensing and Cartography as Educational Tools for Investigating the Cyprus Geology'', 2nd International Conference on Cartography and GIS , Jan. 21-24, 2008, Borovets, Bulgaria, Editor: Temenoujka Bandrova, ISBN 978-954-724-036-0, p.139 (2008) 

HADJIMITSIS D.G. , ONOUFRIOU T., CLAYTON C.R.I ''Overview of satellite remote sensing applications in Cyprus'', Third International Conference "Earth from Space - the Most Effective Solutions'' Moscow, Russia, Organised by: Scanex & Transparent World, p.209. (2007) 

 HADJIMITSIS D.G., THEMISTOKLEOUS K. and LAZAKIDOU A.. " Utilizing Geographical Information (GIS) and Satellite Remote Sensing Analysis for Integrated Planning: A Case Study of Paphos District Area - UNESCO World Heritage Town (Paphos, Cyprus) " The 21st CIPA International Symposium, Athens (Greece), 1-6 October 2007 (2007) p.362-365 ISSN:1682-1750 

HADJIMITSIS, D.G, THEMISTOCLEOUS K., IOANNIDES M. and CLAYTON C. ‘ The registration and monitoring of cultural heritage sites in the Cyprus landscape using GIS and satellite remote sensing' , 37th CIPA International Workshop on e-Documentation and Standardization in Cultural Heritage, Symposium of CIPA , the ICOMOS & ISPRS Committee on Documentation of Cultural Heritage , Nicosia-Cyprus, Nov. 2006, (2006) 

HADJIMITSIS, D.G, THEMISTOCLEOUS K. and IOANNIDES M. The use of Satellite Remote Sensing for the management of cultural heritage sites in Cyprus , XX Symposium of CIPA , the ICOMOS & ISPRS Committee on Documentation of Cultural Heritage , Torino-Italy, September 2005 (2005), p.356 

 HADJIMITSIS, D.G, THEMISTOCLEOUS K., CHRISTODOULIDES X., PAPADOPOULOS P. AND CLAYTON C.R.I, The use of GIS, GPS and satellite remote sensing for supporting the planning of electricity utilities in Cyprus, Fourth Mediterranean Conference on power generation, transmission and distribution, MEDPOWER International Conference 2004 , 14-17 November, Limassol-Cyprus, IEE (2004)
HADJIMITSIS D.G., THEMISTOKLEOUS K., NEOCLEOUS K., PILAKOUTAS K., NEOPHYTOU P. and KALLIS S. Environmental impact and energy consumption of transport pavements in Cyprus, 11th  CEST 2009 International Conference on Environmental Science, Chania-Crete, 3-5/9/2009 (2009) (accepted for publication, oral presentation) http://www.gnest.org/cest/ 

HADJIMITSIS D.G., THEMISTOKLEOUS K., ACHILLEOS K., NEOCLEOUS K., PILAKOUTAS K., NEOPHYTOU P. and KALLIS S Life cycle costing and assessment for ‘innovative’ transportation pavement in Cyprus, Sixth International Conference on Maintenance and Rehabilitation of Pavements and. Technological Control (MAIRE PAV 6). July 8-10, 2009 in Torino, Italy (http://www.mairepav6.it/uk/) 

HADJIMITSIS D.G., THEMISTOCLEOUS K. and ACHILLEOS C. 'Life Cycle costing of a new transportation pavement constructed in the Paphos District area in Cyprus as a pilot study of the ECOLANES Project ', Proceedings of the Second International Conference on Environmental Management, Engineering, Planning and Economics (CEMEPE 09) & SECOTOX Conference, 21-26 June 2009, Mykonos-Greece (accepted)

NEOCLEOUS K., PILAKOUTAS K., HADJIMITSIS D.G, NEOPHYTOU P., THEMISTOCLEOUS K., and KALLIS S. 'Development of a new type of concrete pavements:Demonstration road in Pafos' 16th Concrete Conference, organised by: tee and etek, 21-23/10/2009, Paphos-Cyprus

HADJIMITSIS D.G. and K. THEMISTOCLEOUS, ' Marketing Heritage: Guided through the past using GPS navigation technologies’, 14th International Conference on Virtual Systems and Multimedia (dedicated to culture heritage)-VSMM 2008, 20-25/10/2008, LIMASSOL, CYPRUS (2008) (accepted for publication)
HADJIMITSIS, D.G, THEMISTOCLEOUS K., CHRISTODOULIDES X., PAPADOPOULOS P. AND CLAYTON C.R.I, The use of GIS, GPS and satellite remote sensing for supporting the planning of electricity utilities in Cyprus, Fourth Mediterranean Conference on power generation, transmission and distribution, MEDPOWER International Conference 2004 , 14-17 November, Limassol-Cyprus, IEE (2004) 
Silas Michaelides (PA1)
Education:

Ph.D in Meteorology from the University of Thessaloniki, Greece (awarded with Excellence).

M.Sc.  in Agricultural Meteorology from the University of Reading U.K. (awarded with Distinction).

MBA from the Cyprus International Institute of Management (Accredited Postgraduate Institute), in Public Sector Management.

B.Sc. in Mathematics from the University of Thessaloniki, Greece (awarded with Excellence).

Certificate in Applied Meteorology and Weather Forecasting from the British Meteorological Office College.

Position:

Director – Meteorological Service

Major Honors and Awards:

· International Research Award for Young Scien​tist awarded by the World Meteorological Organization, 1988.

· Meteorology Prize by the University of Reading, 1983.

· Two Excellence Prizes by the Greek Foundation for Scholarships, 1971 and 1972.

· Award by the British Council to study for one year Applied Meteorology and Weather Forecasting at the British Meteorological Office College.

· Award by the United Nations Development Fund to study for two years at the University of Reading for an M.Sc. degree.

· Award by the Cyprus Government for a two-year MBA course.

· Award by the Fulbright Commission of the United States for post-graduate studies on weather radar and satellites – 1996

· Award by the Fullbright Commission of the United States as a scientific visitor to several Institutes in the United States (NOAA, NCAR etc)

Current and recent funded projects:

· Principal Investigator and Workpackage Leader in VOLTAIRE (EVK2-2002-CT-00155, FP5).

· Principal Investigator and Workpackage Leader FLASH (funded by FP6).

· Principal Investigator and Workpackage Leader EWENT (funded by FP7).

· Project Manager of RISKMED, (INTERREG Archimed IIIB) 

· Project Manager of PRODIM, (INTERREG Archimed IIIB) 

· Scientific co-ordinator of AERAS (funded by the Cyprus Research Promotion Foundation) 

· Scientific co-ordinator of HEAT ISLAND (funded by the Cyprus Research Promotion Foundation) 

· Principal Investigator of CLEANAIR (funded by the Cyprus Research Promotion Foundation)

· Principal Investigator of ASYGKE (funded by the Cyprus Research Promotion Foundation)

· Member of the Management Committee and Chairman of WGii and WG2 of COST 722. 

· Member of the Management Committee and Member of WG of COST 731

· Member of the Management Committee and Member of WG of COST 717.

· Member of the Management Committee of COST 723.

Relevant Publications (Selected 2006-2009 only):

· Einfalt, T., Michaelides, S. (2008): Quality control of precipitation data. In: Precipitation: Advances in measurement, estimation and prediction. S.Michaelides (ed). Springer-Verlag.101-125. ISBN: 978-3-540-77654-3

· Goltz, C., Einfalt, T. and Michaelides, S.C. (2006): Quality control of rainfall measurements in Cyprus. Meteorological Applications, 13, 197-201.

· Bremnes, J.B. Michaelides, S.C. (2007): Probabilistic visibility forecasting using neural networks. Journal of Pure and Applied Geophysics, 164, 1365-1381.

· Michaelides, S. C., Liassidou, F. and Schizas, C. N. (2007): Synoptic classification and establishment of analogues with artificial neural networks. Journal of Pure and Applied Geophysics. 164, 1347-1364.

· Tartaglione, N. Gabella, M. and Michaelides S.C. (2007): Short range forecast verification of convective rain for a night-time event over the area of Cyprus. Atmospheric Research. 88, 13-24. doi:10.1016/ j.atmosres.2007.09.003

· Mariani, S., Accadia, C. Tartaglione, N., Casaioli, M. Gabella, M., Michaelides, S.C. Speranza A.  (2008): Multi-Sensor Comparison and Numerical Modeling of Atmospheric Water Fields: A VOLTAIRE Case Study over Cyprus. Monthly Weather Review (Ιn press)

· Tartaglione. N., Mariani, S., Casaioli, M., Accadia, C., Federico, S., Michaelides S.C. (2008):  Searching for systematic displacement errors of quantitative precipitation forecasts over the Calabria region. Meteorological Applications (In press).

· Michaelides, S.C., Gabella, M., Calvia, V., Theofilou, K., Papadakis, M and Constantinides, P.  (2005): Adjustment of rainfall radar data and TRMM satellite measurements with in situ rain gauges in Cyprus. Proceedings of the 7th Panhellenic (International) Conference of Meteorology, Climatology and Atmospheric Physics, 28-30 Sept., 2004, Nicosia, Cyprus 393-400.

· Gabella M., Michaelides, S.C., Constantinides P., Perona G. (2006): Climatological validation of TRMM precipitation radar monthly rain products over Cyprus during the first 5 years, Proceedings of the VOLTAIRE Final International Conference, (VOLTAIRE Deliverable 9.6), September 13, 2005, Utrecht, Netherlands, 43-50, ISBN 961-212-185-0.

· Tartaglione, N., Mariani, S., Accadia, C., Casaioli, M., Gabella, M., Michaelides, S., Speranza, A. (2006):  Model verification sensitivity to different adjustment techniques. Proceedings of the VOLTAIRE Final International Conference, (VOLTAIRE Deliverable 9.6), September 13, 2005, Utrecht, Netherlands, ISBN 961-212-185-0, 54-61.

· Lingis,  P., Michaelides, S.C. (2009): Teleconnection paterns of the Siberian Anticyclone and precipitation over Cyprus. Atmospheric Research. [image: image1.png]


doi:10.1016/j.atmosres.2009.05.013.

· Michaelides, S.C., F. S. Tymvios, F., Michaelidou, T. (2009): Spatial and temporal characteristics of the yearly rainfall frequency distribution in Cyprus. Atmospheric Research [image: image2.png]


doi:10.1016/j.atmosres.2009.04.008.

· Michaelides, S. and Pashiardis, S. (2008): Monitoring Drought in Cyprus during the 2007-2008 Hydrometeorological Year by using the Standardized Precipitation Index (SPI). European Water, 23/24, 123-132.

· Pashiardis, S. and Michaelides, S. (2008): Regional Drought Assessment Based on the Standardized Precipitation Index (SPI) and the Reconnaissance Drought Index (RDI): European Water, 23/24, A case study for Cyprus   57-64.

· Savvidou, K., Michaelides, S., Nicolaides, K. A., and Constantinides, P.: Presentation and preliminary evaluation of the operational Early Warning System in Cyprus, Nat. Hazards Earth Syst. Sci., 9, 1213-1219, 2009.

Dr. Filippos S. Tymvios (PA1)
Personal details


Date of birth: 22/8/1971   

Email :  ftymvios@ms.moa.gov.cy 

Educational qualifications
       

1994 : B.Sc. University of Athens (Physics)

1996 : Cyprus institute of teaching : Professional diploma in Physics Education 

1998 : M.Sc. University of Athens (Environmental Physics)

2007 : Ph.D. “PAR and Global radiation for Cyprus”,  University of Athens

Funded Projects

2001-2010 : COST action 719 “GIS and Meteorology”, COST action 728 “Enhancing mesoscale meteorological modeling capabilities for air pollution and dispersion applications”, COST action 731 “Propagation of uncertainty in advanced Meteo-Hydrological forecast systems”,  COST action 733“Harmonisation and applications of weather types classifications for European regions”

Voltaire (FP6),  RiskMed (Interreg), AERAS (YPE), FLASH (FP7), CleanAir (YPE), ΗΕΑΤ (YPE)

Professional training


2001: Met. Office, UK : ΙFC (Initial forecasting Course)

2006: Fullbrigh Commission scholarship for post-graduate studies in numerical forecasting and neural networks, USA, 9/2006-10/2006.

2007: Met. Office, UK : AFC (Advanced Forecasting Course, 3 weeks)

2008 : East Asia Workshop and Tutorial for WRF, 4/2008, Korea

Relevant Scientific Publications

Jacovides C.P.,Timbios F.,Kaltsunides N.A., Hachioannou L., Stefanou L., 1995. The applicability of several diffuse models to Cyprus environment. Int. J. Solar Energy 16, 151-161.

Jacovides C.P., Timbios F, Giannourakos, G.P., Pashardis, S., Stefanou L. 1996. Recent Measurements of Broad-Band Turbidity Parameters in the Island of Cyprus. Atmos. Environ. 30, 3391-3396.     

Jacovides C.P., Tymbios F.S., Asimakopoulos D.N., Steven M.D.1997 Urban aerosol and clear skies spectra of global and diffuse photosynthetically active radiation. Agric. Forest Meteor., 87, 91-104.

Spectral optical properties of the Athenian atmosphere (MSc Thesis, 1998)

Jacovides C.P., Theofilou C., Tymvios F.S., Pashiardes S.. Wind statistics for coastal stations. Theor. Appl. Climat. 72, 259-263 (2002).

Jacovides C.P., Timbios F.S., Asimakopoulos, D.N., K. M. Theofilou, Pashiardes S., 2003. Global PAR and its relation to global solar radiation in an eastern Mediterranean island. Theor. Appl. Climatol. 74, 227-233.

Jacovides C.P., Timvios F.S., Papaioannou G.G., Asimakopoulos D.N., Theofilou C. Ratio of PAR to broadband solar radiation measured in Cyprus. Agri. Forest Meteorol. 121 (2004) 135-140.

Jacovides C.P., Kaskaoutis C.P., Tymvios F.S., Asimakopoulos D.N. Application of SPCTRAL2 parametric model in estimating spectral solar irradiances over polluted Athens atmosphere. Renewable Energy 29 (2004) 1109-1119

Tymvios F.S., C.P.Jacovides, S.C. Michaelides, C. Skouteli, 2005. A comparative study of Ǻngstrom's and artificial neural networks' methodologies in estimating global solar radiation. Solar energy, Volume 78, Issue 6, June 2005, p.p. 752-762

Jacovides C.P., F.S. Tymvios, V.D. Assimakopoulos, N.A. Kaltsounides. Comparative study of various correlations in estimating hourly diffuse fraction of  global solar radiation. Renewable Energy Volume 31, Issue 15 , December 2006, Pages 2492-2504

Jacovides C.P., V.D. Assimakopoulos, F.S. Tymvios, K. Theofilou, D.N. Assimakopoulos. Solar global UV (280-380nm) radiation and it’s relationship with solar global  radiation measured on the island of Cyprus. Energy 2006, vol. 31, no14, pp. 2728-2738

C.P.  Jacovides, F.S. Tymvios, V.D. Assimakopoulos, N.A. Kaltsounides. The dependence of global and diffuse PAR radiation components on sky conditions at Athens, Greece. Agricultural and Forest Meteorology, Volume 143, Issues 3-4, 10 April 2007, Pages 277-287

Spectral distribution of the solar radiation in Cyprus : Measurements and modelling. PhD Thesis, 2007.

Jacovides C.P. , F.S. Tymvios, D. N. Asimakopoulos, N.A. Kaltsounides,G.A. Theoharatos and M. Tsitouri. Solar global UVB (280-315 nm) and UVA (315-380 nm) irradiances and their relationships with solar global radiation in eastern Mediterranean. Agricultural and Forest Meteorology, Vol. 149, Iss. 6-7, 2009

Michaelides S.C. and Tymvios F.S. Study of the spatial and temporal characteristics of the rainfall frequency distribution in Cyprus, 2009. Submitted to Int. J. of Climatology 

Retalis, D.G. Hadjimitsis, S. Michaelides, F. Tymvios, Chrysoulakis Ν. and C.R.I. Clayton . Comparison of atmospheric parameters derived from MODIS, sun-photometer and in-situ observations over Cyprus, 2009. Natural Hazards and Earth System Science 

F. Tymvios, S. Michaelides and D. Charalambous. Investigation of trends in synoptic patterns over Europe with artificial neural networks. Submitted to Advances in Geosciences

F. Tymvios, K. Savvidou and S. Michaelides. Association of geopotential height patterns to heavy rainfall events in the eastern Mediterranean. Submitted to Advances in Geosciences

Book contributions

Artificial Intelligence in Energy and Renewable Energy Systems. Chapter 2, “Artificial neural networks for meteorological variables pertained to energy and renewable energy applications”.  ISBN: 1-60021-261-1, 2006

Recent Advances In Modeling Solar Radiation On Earth Surface.Editor: Viorel Badescu. Chapter 9, retrieval of surface solar radiation with artificial neural networks. Publishing House: Springer-Verlag .ISBN: 978-3-540-77454-9, 2008

Conferences

23 published articles in conference proceedings

Member of the organizing committee for the 7th international conference in Meteorology, Climatology and atmospheric Physics in Nicosia, 2007

Member of the organizing committee for Plinius International Conference in Mediterranean Storms in Nicosia, 2008

Organized several cost Management Committee meetings and workgroups in Cyprus 

Adrianos Retalis (PA2)
Associate Researcher

	Professional Affiliation



Institute of Environmental Research and Sustainable Development,


National Observatory of Athens, I. Metaxa & Vas. Pavlou, GR 15236, P. Penteli, Athens.


Τel.: +30 210 8109201, Fax:  +30 210 8103236, Ε-mail : adrianr @ meteo.noa.gr

	Academic Qualifications 


(1998): Ph. D. thesis in Environmental Physics: "Study of atmospheric pollution of big cities based on remotely sensed data: development of atmospheric correction algorithm of satellite images over urban areas", National & Kapodistrian University of Athens, Greece.

(1994): M.Sc. in «Remote Sensing, Image Processing and Applications», Department of Applied Physics and Electronic & Mechanical Engineering, University of Dundee, UK.

(1993): B.Sc. in Geology, National & Kapodistrian University of Athens, Greece.

	Languages


Greek: Native Language

English: Fluent

	Professional Experience 


April 2006- today: Associate Researcher at the Institute for Environmental Research and Sustainable Development, National Observatory of Athens. Main fields of research: remote sensing for air pollution assessment and mapping, land use/cover, sustainable development; atmospheric electricity.

February 2001- April 2006: Research Scientist at Institute for Space Applications & Remote Sensing, National Observatory of Athens

September 2004 – today: Associate Professor (part time) at the Technological Educational Institute of Athens, Department of Surveying Engineering (Remote Sensing)

October 2003 –February 2004: Associate Professor (part time) at the University of Patras, Department of Biology (Remote Sensing and Cartography)

	Topics of interest 


Applications of remote sensing and GIS for environmental monitoring (land use/cover changes of wetlands, forest fires; heat island effect)

Development of atmospheric correction algorithms 

Air pollution assessment and mapping using various EO data

Atmospheric Electricity
	Other skills


Evaluator for EC and Greek projects 

Reviewer for several remote sensing related journals and books.

Member of: Remote Sensing and Photogrammetry Society (UK), Global Network for Environmental Science and Technology, Hellenic Meteorological Society, EARSeL SIGs: Urban Remote Sensing and Forest Fires.

	Publications 


· Cartalis C. and Retalis A., 1996, Exploring the need to revise atmospheric correction algorithms of satellite sensor images for the area of Greece, International Journal of Remote Sensing, 17 (15), 3083-3088.
· Retalis D. and Retalis A., 1998, Effects of air pollution and wind on the large-ion concentration in the air above Athens, JGR Atmospheres, Vol. 103 (D12), 13,927–13,932.

· Retalis A., Cartalis C. and E. Athanassiou, 1999, Assessment of the distribution of aerosols in the area of Athens with the use of LANDSAT Thematic Mapper data, International Journal of Remote Sensing, 20 (5), 939-945.

· Hadjimitsis D.G, Retalis A. and Clayton C.R.I., 2002, The Assessment of Atmospheric Pollution Using Satellite Remote Sensing Technology in Large Cities in the Vicinity of Airports. Water, Air and Soil Pollution: Focus, 2, 631-640.
· Retalis A., N. Sifakis, N. Grosso, D. Paronis and D. Sarigiannis, 2003, Aerosol optical thickness retrieval from AVHRR images over the Athens urban area. ΙΕΕΕ International Geoscience & Remote Sensing Symposium (IGARSS) 2003, 21-25 July 2003, Toulouse, France.
· Hadjimitsis D., Clayton C., Retalis A. and Toulios L., 2003, Retrieval and monitoring of aerosol optical thickness over an urban area by space borne remote sensing: Comparison of the determined aerosol optical thickness with the concurrent meteorological data. International Symposium “GIS and RS: Environmental Applications”, 7-9 November 2003, University of Thessaly, Volos, Greece.
· Retalis A. and Sifakis N., 2004, Use of ENVISAT MERIS Data for validating aerosol retrievals: a case study of Athens-Greece. 2004 ENVISAT & ERS Symposium, 6-10 September 2004, Salzburg, Austria.
· Retalis A. and Nikitopoulou Th., 2006, Use of Satellite Remote Sensing for Studying the Intense Saharan Dust Events of April 17, 2005. Geocarto International, 21 (4), 29-36. 
· Retalis A., Michaelides S., Paronis D., Tymvios F., Constantinides P., Evripidou P. and Kleanthous S., 2007, Air quality study over Cyprus: The AERAS project. EGU General Assembly 2007, 15-20 April 2007, Vienna, Austria. 

· Tymvios F., Constantinides P., Retalis A., Michaelides S., Paronis D., Evripidou P. and Kleanthous S., 2007, The AERAS project: data base implementation and Neural Network classification tests, 6th International Conference on Urban Air Quality, 27-29 March 2007, Cyprus.
· Retalis A., Paronis D., Michaelides S., Tymvios F., Constantinides P., and Kleanthous S., 2008, “Study and Classification of Particulate Air Pollution in Cyprus with the use of MODIS Images”, 9th Conference on Meteorology, Climatology and Atmospheric Physics, 28-31 May 2008, Thessaloniki, Greece.

· Paronis D., Retalis A., Michaelides S., Tymvios F., Constantinides P. and Kleanthous S., 2008, Intercomparison between MODIS aerosol optical depth over Cyprus and ground PM10 measurements for various synoptic patterns, First International Conference: from Deserts to Monsoons, 1-6 June 2008, Crete, Greece.

· Hadjimitsis D.G., Themistokleous K., Papadavid G., Retalis A., Chrysoulakis N., Michaelides S., Toulios L. and Clayton, C.R.I., 2008, Atmospheric correction for satellite remotely sensed data intended for hydrological applications using in-situ spectroradiometric and sun-photometer measurements, EGU Topical Conference Series, 10th Plinius Conference on Mediterranean Storms, Nicosia, Cyprus, 22 – 24 September 2008.

· Hadjimitsis D.G., Themistokleous K., Papadavid G., Retalis A., Chrysoulakis N., Michaelides S., Toulios L. and Clayton, C.R.I., 2008, Comparison between visibility measurements obtained from satellites and ground, EGU Topical Conference Series, 10th Plinius Conference on Mediterranean Storms, Nicosia, Cyprus, 22 – 24 September 2008.

· Retalis A. and Michaelides S., 2009, Synergetic use of TERRA/MODIS imagery and meteorological data for studying aerosol dust events in Cyprus. International Journal of Environment and Pollution, 36 (1-3), 139-150.

· Hadjimitsis D., Clayton C.R.I. and Retalis A., 2009, The use of selected pseudo-invariant targets for the application of atmospheric correction in multi-temporal studies using satellite remotely sensed imagery, International Journal of Applied Earth Observations and Geoinformation, 11 (3), 192-200.

· Retalis A. and Sifakis N., 2009, Urban aerosol mapping over Athens using the differential textural analysis (DTA) algorithm on MERIS-ENVISAT data, ISPRS Journal of Photogrammetry and Remote Sensing (in press).

Dimitris Paronis (PA2)
Affiliation:
National Observatory of Athens



Institute for Space Applications & Remote Sensing

Degrees

	2008:
	PhD in Remote Sensing 

University of the Aegean, Department of Environment

	1994:
	MSc in Electronics and Telecommunications
National and Kapodistrian University of Athens, Physics Department

	1991:
	Degree in Physics
National and Kapodistrian University of Athens, Physics Department 


Research interests

Algorithm development for aerosol retrievals on regional and global scales for various satellite sensors (e.g. Avhrr, Meteosat, Modis)

Radiative transfer modelling

Particulate (PM) mapping

Information Technology Skills & Competences

Software for Satellite Data Handling & Processing: ENVI, ERDAS

GIS platforms: ARC/INFO, ARC/GIS, MANIFOLD GIS

Programming: C/C++, Fortran 77/90, IDL, Matlab, PHP,Linux/Unix Shell programming

Professional Experience

2000-today:
National Observatory of Athens
Institute for Space Applications and Remote Sensing 
Member of the permanent scientific staff.

1997-1998:
Laboratoire des Sciences du Climat et de l’Environnement (CEA, France)
Research grant in the framework of 
Marie Curie Training and Mobility of Researchers program.

1995-1997:
University of the Aegean
Department of Environmental Studies
Member of the permanent scientific staff (On contract).
Selected Publications in peer-reviewed journals

Papayannis, Α., Mamouri, R. E., Chourdakis, G., Georgoussis, G., Amiridis, V., Paronis, D., Tsaknakis, G., and G. Avdikos, 2007: Retrieval of the optical properties of tropospheric aerosols over Athens, Greece combining a 6-wavelength Raman-lidar and the CALIPSO VIS-NIR lidar system: Case-study analysis of a Saharan dust intrusion over the Eastern Mediterranean. Journal of Optoelectronics and Advanced Materials, 9, 3514-3517.

Papayannis, A., Zhang, H. Q., Amiridis, V., Ju, H. B., Chourdakis, G., Georgoussis, G.,  Perez, C., Chen, H. B., Goloub, P., Mamouri, R.E,  Kazadzis, S., Paronis, D., Tsaknakis, G., and J. M. Baldasano, 2007: Extraordinary dust event over Beijing, China, during April 2006: Lidar, Sun photometric, satellite observations and model validation. GEOPHYSICAL RESEARCH LETTERS, VOL. 34, L07806, doi: 10.1029/2006GL029125.

Dandou, A., Bossioli, E., Tombrou, M., Sifakis, N., Paronis, D., Soulakellis, N., and D. Sarigiannis, 2005: The importance of mixing height in characterising pollution levels from aerosol optical thickness derived by satellite. Water, Air, & Soil Pollution: Focus, Volume 2, Numbers 5-6, 17-28.

Kontoes, C., Sykioti, O., Paronis, D., and A. Harisi, 2005: Evaluating the performance of the space-borne SAR sensor systems for oil spill detection and sea monitoring over the south-eastern Mediterranean Sea. International Journal of Remote Sensing, Vol. 26, No. 18, 20 September 2005, 4029–4044. 

Sifakis, N., Paronis, D., and I. Keramitsoglou, 2004: Combining AVHRR imagery with CORINE Land Cover data to observe forest fires and to assess their consequences. International Journal of Applied Observation and Geoinformation, 5 (2004), 263-274. 

Selected publications in conference proceedings

Paronis, D., Retalis, A., Michaelides, S., Tymvios, F., Constantinides, P., and S. Kleanthous, 2008: Intercomparison between MODIS aerosol optical depth over Cyprus and ground PM10 measurements for various synoptic patterns, Proc. Of the 1st International Conference: From Deserts to Monsoons, Aegean Conferences Series – Vol. 34, June 1 – June 6, 2008, Crete, Greece.

Christakopoulos, P., Hatzopoulos, I., Kalabokidis, K., Paronis, D., and A. Filintas, 2007: Assessment of  the response of a Mediterranean-type forest ecosystem to recurrent wildfires and to different restoration practices using remote sensing and GIS techniques, 27-29 Sept. 2007, Thessaloniki, Greece. 

Kontoes, C., Elias, P., Kotsis, I., Paronis, D., and I. Keramitsoglou, 2007: A decision support system for wildfire management and impact assessment in affected zones, Proc. Of the 6th International Workshop of the Special Interest Group on Forest Fires, 27-29 Sept. 2007, Thessaloniki, Greece.

Koukouli, M. E., Kazadzis, S., Balis, D., Ichoku, C., Amiridis, V., and D. Paronis, 2007: Investigations of the aerosol load over the Southern Balkan region as an indicator of air quality, Proc. of the IUGG XXIV GENERAL ASSEMBLY, Perugia, July 2-13, 2007.

JOHN STEPHEN EVANS (PA3)
One Lookout Lane

Portsmouth, New Hampshire 03801


jevans@hsph.harvard.edu
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ACADEMIC TRAINING


ScD
Harvard University
Environmental Health Sciences
1980


SM
Harvard University
Environmental Health Sciences
1977


MS
University of Michigan
Water Resources Management
1971


BSE
University of Michigan
Industrial Engineering
1969

HONORS (SELECTED)


Outstanding Educator Award, Society for Risk Analysis                                            2007


Consultant, US EPA Science Advisory Board                                                            2003-05


Member, NAS Committee on Health Benefits of Air Pollution Regulation                  2001-02


Fellow, Society for Risk Analysis                                                                                1999


Member, US EPA Science Advisory Board                                                                1997-01

POSITIONS HELD (RECENT)

Academic Director   Cyprus International Institute for Environment/Public Health      1/09 - present

Director                    Kuwait Public Health Project                                                      6/02 – present

Co-Director              Program in Environmental Science and Risk Management       9/97 – 6/02

Director                    Program in Environmental Health and Public Policy                  1/87 – 9/86

Senior Lecturer       Environmental Health                                                                   9/95 -- present

Deputy Director 
              Harvard Center for Risk Analysis                                 1/90 -- 9/94

Associate Professor
Environmental Health                                                   9/86 – 8/95

PROFESSIONAL AFFILIATIONS AND SERVICE (SELECTED)

Air and Waste Management Association

   

Member (1977-89)


   
Chairman, Committee on Risk Assessment and Management (1985-89)


Society for Risk Analysis



Charter Member (1981- )



President, New England Chapter (1988-89)



Editorial Board, Risk Analysis (1988- )



Area Editor for Health Risk Analysis (1998-2000)



Area Editor for Special Collections (2000-2002)
PUBLICATIONS (SELECTED)
1. Evans JS and PB Ryan. Statistical uncertainties in aerosol mass concentrations measured by virtual impactors. Aerosol Science and Technology 1983; 2(4):531-436.

2. Evans JS. Theoretically optimal environmental metrics and their surrogates. J Environ Economics and Management. 1984; 11(1):18-27.

3. Evans JS, Tosteson TD and PL Kinney. Cross-sectional mortality studies and air pollution risk assessment. Environ International. 1984; 55-83.

4. Evans JS, Cooper DW and PL Kinney. On the propagation of error in air pollution measurements. Environ Monitoring and Assessment. 1984; 4:139-153.

5. Evans JS, Kinney PL, Koehler JL and DW Cooper. The relationship between cross-sectional and time series studies. J Air Pollution Control Assoc. 1984; 34(5):551-553.
6. Pope CA, Thun MJ, Namboodiri MM, Dockery DW, Evans JS, Speizer FE and CW Heath.  Particulate air pollution as a predictor of mortality in a prospective study of US adults.   Journal of Respiratory and Critical Care Medicine. 1995; 151:669-674.

7. Barnes DG, Datson GP, Evans JS, Jarabek AM, Kavlok RJ, Kimmel CA, Park C and HL Spitzer.  Benchmark dose workshop:  criteria for use of a benchmark dose to estimate a reference dose.  Regulatory Toxicology and Pharmacology. 1995; 21:296-306.

8. Evans JS and S Wolff.  Modeling of Air Pollution Impacts:  One Possible Explanation of the Observed Chronic Mortality.  Chapter 9 in Particles and Our Health, Wilson R and JD Spengler (Eds.), Harvard University Press, 1996.

9. Carrothers TJ and JS Evans.  Assessing the effect of differential measurement error on estimates of mortality from fine particles.  Journal of the Air and Waste Management Association. 2000; 50: 65-74.

10. Evans JS, Rhomberg LR, Williams PL, Wilson AM and SJS Baird.  Reproductive and developmental risks from ethylene oxide: A probabilistic characterization of possible regulatory thresholds.  Risk Analysis. 2001; 21: 697-717.
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The total requested budget of this project is 127 584 euro. Part of this budget will be allocated for appointing one new researcher scientist at the HO premises (1 550 euro x 21.4 p/m). Moreover a part of this budget will be also allocated for the total staff expenses of the PA 1 which includes: 11 625 euro for personnel cost (1 550 euro x 7.5 p/m), 29 400 for PA 2 (2 700 euro x 6 p/m and 2 200 euro x 6 p/m), and 13 300 for PA 4 scientists (1 900 euro x 7 p/m).
An amount of 3000 euro will be allocated for computer for HO, PA1 and PA4. Another part of the budget will be allocated for the purchase of the following: an amount of 1500 euro will be allocated for external services (Audit and development of Web Site) and € 12 000 for the dissemination of the results of the project. Travel costs are estimated at 4 400 euro for PA2 for visits from Greece to Cyprus. Overheads are estimates up to 20% for all PA and HO except PA2 (15%).

Overall 68.3% of the budget is for personnel costs, 2.3% for computer and software equipments, 1.2% for external services, 9.4% for dissemination costs, 3.4% for travel costs and 15.4% for overheads costs. 
	ANNEXES (max. 3 pages)


Annexes should include only diagrams, figures, labels or pictures that are related to the proposed scientific methodology. 

Any additional information will not be taken into consideration during the proposal evaluation. 
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Figure 1: Overall project methodology
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