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FOREWORD
At the beginning of my first foreword to an Annual Report of the Institute
for Environment and Sustainability I would like to acknowledge the efficient
and very successful work of my predecessor as Director of the IES, Jean-Marie
Martin, who managed together with the staff of the Institute to establish IES
in the “Champion’s League” of the European Environmental sciences. These
days the IES is not only a highly respected partner of many first-class research
institutes in Member States and Candidate Countries, a provider of important
services to Directorates-General of the European Commission, international
organisations and scientific institutions, but moreover a true European Centre
of competence in several important areas of environmental sciences.

The present institute has been established through various re-organisations
over the last years involving particularly the former Institute for Advanced Mate-
rials and the Space Applications Institute. Jean-Marie Martin has to be compli-
mented for his scientific vision and the skill to integrate groups coming from
different institutes and having different background and “culture”. I want to ex-
press my sincere gratitude to the previous Director for the very successful work
done on behalf of the Joint Research Centre and the European Commission.

After a university life of 28 years addressing a.o. many issues of environmental
sciences and having served for six years as Director of the Institute for Refer-
ence Materials and Measurements (IRMM) in Geel, Belgium, I find it a great and
exciting challenge to manage the IES. The Institute does have a very significant
role in the JRC not only due to its size–with 250 core staff, 80 visiting staff and
some 50 trainees–and its excellent facilities,1 but moreover due to the high im-
pact of its activities on EU policies and its strong links with the main customers
in the Commission2 and international institutions.3

The recent customer satisfaction survey carried out by the Directorate of Science
Strategy of the JRC has clearly demonstrated the value of the IES for the Direc-
torates-General and the appreciation of our colleagues in the Commission for
the work performed at IES. The work performed at the Institute for customer
Directorates-General is reflected for example in the delivery of 63 EU reports
plus numerous oral and written statements in 2002, the organisation of 40 work-
shops for and together with Directorates-General involving more than 1,000
experts and the collaboration in more than 100 working groups of DGs and
international organisations.

Presently the IES is supporting more than 30 EU legislative acts, regulations,
strategies dealing with a large variety of policy issues.4  Therefore the IES pro-
vides for a substantial contribution to the Sixth Environmental Action Pro-
gramme. Besides the intensive working relations with the policy Directorates-
General the strong interaction with DG RESEARCH, EUROSTAT and the
European Environment Agency must be mentioned.

1 • Emission testing laboratories (VELA, WIND),
• State-of-the-art analytical laboratories for dioxins, PCBs,

VOCs, pesticides, heavy metals, PAHs, aerosols, micro-
organisms; incl. 5 mobile laboratories,

• ERLAP with special preparation and measurement
chambers,

• European Solar Testing Facility,
• European and Global Data Centres,
• SuperEMEP station.

2 DG Environment, DG Agriculture, DG Fisheries, DG Health
and Consumer Protection, DG External Relations, DG Trans-
port and Energy, DG Development, DG Enterprise, DG En-
largement, DG Regional Policy, DG Information Society.

3 EUMETSAT, CEN, UN-ECE, UNEP, UNFCCC, WHO, FAO,
WMO, OECD, IAEA, IPCC, IGBP, GCOS, GTOS.
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4 E.g. Clean Air for Europe (CAFE), Infrastructure for Spatial
Information in Europe (INSPIRE), Global Monitoring for
Environment and Security (GMES), Sustainable Develop-
ment, Global Change (Kyoto Protocol), Clean Vehicles Tech-
nologies, Environment and Health, Sustainable and Multi-
functional Agriculture, Renewable Energies, Biodiversity,
Civil Protection, Marine Environment, Urban Development,
Air Pollution, Water Quality (Water Framework Directive,
Drinking Water Directive, Nitrates Directive), Soil Protection
(Mining Waste Directive, Sewage Sludge Directive, Waste
Incineration Directive), Protection of European Forests.

In view of the high number of deliverables one of the critical issues is the main-
tenance of a proper equilibrium between “service and research activities”. It is
obvious that the research base of the institute must be maintained  at the
present level taking into account and integrating new scientific developments
in an exploratory research phase. The record of the Institute for 2002 with in total
395 publications (and conference presentations) is very good considering the
high demand for the delivery of tangible products, not necessarily having to be
reported in scientific literature.

In this sense the interaction of the IES with Member State institutes in collabora-
tive research efforts like Shared Cost Actions is vital to bring in new research
knowledge and to broaden the knowledge base of the Institute. Presently the IES
has interactions and partnerships with several hundred national and private
research organisations as well as industry. Networking in core competences is a
key ingredient for the further evolution of the Institute. In this context it is worth-
while to mention the acceptance of IES in the PEER network, comprising large
national institutes like CEMAGREF (FR), CEH (UK), ALTERRA (NL), SYKE (SF),
NERI (DK), UFZ (DE) and the active role of IES in ENERO, in which institutes
and organisations like TNO (NL), INERIS (FR), FZK (DE), NILU (NO), ISSEP (BE),
AEA Technology (UK), RISOE National Laboratory (DK), NCSR Demokritos (GR),
IVL (SE), GIG (PL), Josef Stefan Institute (SI) are involved.

The 6th Frame Work Programme with its new instruments and structure does
indeed pose a major challenge for the integration of the Institute into activities
of the indirect actions, which is the basis for many successful interactions with
partners in Member States, Candidate Countries and Third Countries. The Insti-
tute has followed a very pro-active strategy for engagement in core areas with
more than 30 proposals submitted to the first call with a strong emphasis on
Integrated Projects and Networks of Excellence. It is comforting to see that the
IES is seen as an important centre of expertise by our colleagues from outside
the Commission addressing us regularly to join them in a collaborative research
proposal.

As FP6 is now developing the Institute has to pay particular attention to recent
and emerging high priority policy areas of the European Commission, particu-
larly Global Monitoring for Environment and Security (GMES), Environment and
Sustainability, Environment and Health, the European Spatial Data Infrastruc-
ture and others. The IES is seen as an important contributor to these areas and
has been charged with significant tasks in developing these strategies and pro-
grammes. Such themes demand not only the collaboration of the various Units
in the Institute but also an enhancement of interactions with the other JRC insti-
tutes. This process is well underway and will be vigorously pursued during this
Frame Work Programme.

Finally I would like to emphasise that it must be one of the foremost duties of the
management of the Institute to be engaged in the appropriate career develop-
ment of our staff who is the most valuable asset of the IES. The extensive Career
Development Review with a proper self assessment, the thorough evaluation
of the performance of the staff member based on objectives and criteria, the
provision of adequate training and the engagement of our co-workers in the
communication and decision process as far as possible are key items for the
further successful evolution of the IES.

I would like to thank all members of the Institute for their engagement and
valuable contributions during the last year and I want to express my gratitude
to our “customers” and partners for a usually efficient and successful collabora-
tion and last, but not least, the top management of the JRC for the strong sup-
port given to the Institute.

Manfred Grasserbauer

Director of IES
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Located in Ispra (Italy), the Institute for Environment and Sustainability (IES) is
one of the seven institutes that constitute the Joint Research Centre (JRC) of the
European Commission.

In line with the JRC mission, the aim of IES is to provide scientific and technical
support to European Union policies for the protection of the environment and to
contribute to the EU strategy on sustainable development.

IES works in close collaboration with official laboratories, research centres and
industries of the EU’s Member States, creating a bridge between the EU’s poli-
cies and the European citizen. A special consideration is given to the EU enlarge-
ment process by expanding all IES existing networks to the applicant countries.

The combination of complementary expertise in the fields of experimental sci-
ences, modeling, geomatics and remote sensing puts the IES in a strong posi-
tion to contribute to the implementation of the European Research Area and to
the achievement of a sustainable environment.

Environmental policies are the main instrument for the achievement of a sus-
tainable development, in a way that the pursuit and consolidation of prosperity
and welfare of present generations do not compromise those of the future.

IES’s activities help to develop practical policies to achieve a safe and healthy
environment and to preserve Earth’s natural resources, in the interest of the
European citizen.

THE MISSION

The mission of the Institute for Environment and Sustainability is to provide
scientific and technical support to EU policies for the protection of the environ-
ment contributing to a sustainable development in Europe.

END USERS

IES works in close partnership with the other Directorates General of the Euro-
pean Commission and the European Environment Agency.

The main end user of our research is DG Environment; substantial support is
also provided to other DGs (DG Development, DG Energy and Transport,
DG Agriculture, DG Enterprise, DG Information Society).

IES provides relevant scientific information to the EU policy makers on the main
environmental Pressures, the State of the Environment and their Impact on eco-
systems and human health.

INTRODUCING THE IES

Socio-economic Drivers

Policy Response
e.g. Directives

Environmental
State Changes

Environmental
Pressures

Impacts on
ecosystems and

human health
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The Fire Bulletin of the 2001 fire campaign has been produced. This bulletin
aggregates individual reports of the 2001 fire campaign produced by the Mem-
ber States (Portugal, Spain, France, Italy, Greece, Germany and Finland) with the
JRC report. This latter report includes the evaluation of fire risk forecast during
the past campaign as determined by the European Forest Fire Risk Forecasting
System. Further, it includes detailed description of fire damages in the five EU
Mediterranean countries, and the maps of the burnt areas derived from the clas-
sification of satellite imagery.

The TREES project results were published in Science Magazine (“Determina-
tion of deforestation rates of the world’s humid tropical forests”, Vol. 297,
9 August 02). Moreover, the “State of Venezuela’s Forests”, published by the
Global Forest Watch, uses the TREES project map of South America.

The LISFLOOD simulation model (developed by the Land Management unit) has
been used to produce real time flood pre-warning reports for the Elbe and the

Danube. From the 16 August onwards, the reports were delivered on a daily ba-
sis to the Monitoring and Information Center (MIC) run by DG Environment, to
which all Member States and Candidate countries are already linked. MIC is dis-
tributing the flood reports directly to the EC network related to Civil Protection
(PNNC).

Successful completion of the first phase of the Common Implementation Strat-

egy of the Water Framework Directive at the Water Directors meeting in Copen-
hagen, 21-22 November 2002, with the endorsement of Guidance Documents
produced by the Intercalibration, Pilot River Basins and the GIS Work Groups.
JRC-IMW played a key role in the Common Implementation Strategy by leading
the working group on Intercalibration, co-ordinating a cluster of work groups,
and by making significant scientific contributions to the WGs on Monitoring,
Coastal and Transitional Waters, REFCOND, Heavily Modified Water Bodies.

The Global Burnt Area 2000 initiative final product (a map, derived from low res-
olution satellite imagery) was made available to the scientific community. It is a
unique data set of particular interest for assessing the emissions of greenhous-
es gases and carbonaceous aerosols from biomass burning. About 50% of all
land masses have been mapped so far and the mapping of the areas burnt glo-

bally during the year 2000 has been completed in the framework of GBA2000.
The beta version of this global map has been made accessible on the web.
Priority users of this unique product are in the scientific community involved
in the modeling of emissions of greenhouse gases and aerosols from biomass
burning.

IES is involved in a comprehensive joint Well-to-Tank (Renewable Energies unit)
and Well-to-Wheels (Emissions and Health unit) study of alternative transport

fuels for Europe. The other partners are CONCAWE (EU oil-producers consortium)
and EUCAR (EU car manufacturer’s consortium). The study will be the most de-
tailed and comprehensive of its type ever made. It will calculate the greenhouse
gas emissions, energy balance and cost of all routes to alternative fuels (includ-
ing biofuels) with a significant replacement potential.

The new World Data Centre for Aerosols (WDCA) website (http://ies.jrc.cec.eu.int/
wdca/) has been launched. The Centre is part of WMO’s Global Atmosphere
Watch programme, and as such is linked with other centres throughout the
world, dealing with other species like CO2, ozone, precipitation etc.
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In the context of innovative renewable energy systems, US Patent number
6379828 was granted to the EC-JRC on 30 April 2002 under the title “High Per-

formance Centrifugal Fuel Cells”. A related European patent application, filed in
1998, is still pending. Basic R&D and feasibility studies carried out at Ispra under
the “JRC Innovation Project” initiative are now at the technology transfer stage.

IES has been officially elected as the 7th member organization of the PEER Net-

work. PEER is a consortium of the leading environmental centers in Europe ded-
icated exclusively to environmental research with a predominant focus on the
interactions between man and the environment. The overall aim of PEER mem-
bers is to combine their forces in order to follow a joint strategy in environmental
sciences and to enhance research on ecological sustainability.

The implementation of an analytical line for dioxin-like PCBs into the routine

of the HRMS facilities of the S&W Unit was successfully validated through the
participation into an international inter-calibration exercise based on exchange
of soil, sediments, fly ash and fish samples. This will reinforce the support pro-
vided to the Community Strategy on Dioxins, Furans and PCBs. The results of an
analytical screening on the possible presence of dioxins in waste recyclates

from the olive oil industry have been presented and discussed at the Workshop
“Dioxins and other POPs in by-products, recyclates and wastes and their poten-
tial to enter the food chain”, jointly organised with DG Env and DG Sanco.

Finalisation of the main test programme on the comparison of gaseous and par-

ticulate emissions from motorbikes and mopeds running at different test cycles,
as support to DG TREN for the definition of new emission limits to be proposed
as amendment to the Motorcycle Directive 97/24/EC. 12 motorcycles were tested,
about 150 test runs were performed. Results were presented at the WMTC ad-
hoc working group on 19 December.

The European Solar Test Installation has been accredited to ISO 17025 after a
successful audit from COFRAC (the French Accreditation Committee) to assess
its compliance with the new standard ISO/IEC 17025. This accreditation to ISO
17025 is further proof that ESTI continues to expand its effort and maintain its
leading position as a laboratory for renewable energy technologies and to de-
velop its excellence.

The ENSEMBLE project addresses the problem of achieving a common coherent
strategy across European national emergency management when national
long-range dispersion forecasts differ from one another during an accidental
atmospheric release of radioactive material. The Korea Atomic Energy Research
Institute, the Institute of Meteorology and Physics of the University of Vienna

and the Air Resources laboratory of NOOA (US) have requested to access the
ENSEMBLE system and to participate to the ENSEMBLE exercises with their
long range and transport models.

15.000 copies of the Chernobyl Atlas were distributed.

9
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IES SUPPORTING THE EU
ENLARGEMENT PROCESS

Enlargement was a key issue for all EU institutions in 2002. The Copenhagen
Council marked the completion of the accession negotiations with Cyprus, the
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, the Slovak
Republic and Slovenia to become full Member States from May 2004.

To support this process, the IES undertook four key actions as part of the JRC’s

Enlargement Programme.

1. Continuation of FP5 Enlargement Projects

• Inventory, Regulations and Environmental Impact of Toxic Mining Wastes

in Central and Eastern European Countries: the main objective of this project
was to involve Candidate Countries (CC) in a research action on the environ-
mental impact of mining waste management in light of a future directive on
waste from mining and related industries.

• Implementation of EC emissions and air quality policy in the accession coun-

tries: this project involved a series of activities designed to give guidance to
the CC on the implementation of EU Air Quality policies. This guidance was
provided through workshops, practical training and pilot studies related to the
implementation of key directives.

• Vehicle emission standards and optimisation of incineration procedures in

support of integration: this project looked at the harmonisation of measure-
ments, reference test cycles and procedures by taking into account old tech-
nologies and old measurement regulations that could hamper the integration
of CC into the European Union. Scientific work at the IES, and in the field, intro-
duced scientists to relevant state-of-the-art measurement technologies.

• Integration of European monitoring networks for environmental radioactivity:
this project has analyzed national situations with respect to sampling/meas-
urement methods and protocols for information transmission and intercompar-
ison in view of international harmonisation and compliance with EU legislation.

• Environment and Energy Resources: Sustainable Energy Resources in the Ac-

cession Countries (ESER): this project has quantified the potential solar re-
source of the CC by identifying best installation areas for PV systems and re-
lated energy demand distribution.

2. A comprehensive series of Advanced Workshops and Training Courses

Throughout 2002, 10 specialised technical workshops and advanced training
courses were organized for research organisations, national enforcement labo-
ratories and senior scientists from Candidate Countries to accelerate the uptake
of scientific and technical aspects of EU legislation.
• Environmental impact of waste management strategies
• Mine and Quarry Waste–the burden of the past
• Development of a EU Thematic Strategy on Soils
• United Nations Convention to Combat Desertification
• Inter-calibration of the ecological quality status of European surface waters
• European Forest Information System
• Implementation of air quality directives
• Training in Dioxin Sampling from Stacks
• Modeling of Air Quality and Emission Inventories
• Renewable energies and the CC
As a result of these actions, the IES trained around 200 experts from CC.

Chart RE–An extract from the solar radiation
database for Central and Eastern Europe

developed by the Renewable Energies Unit:
the map shows averages of total daily global

horizontal irradiation as part of an assess-
ment in to the  suitability of PV systems

in Candidate Countries.

CEM-2002: 5th International Conference on
Emission Monitoring, CEM 2002, September

11–13. All the Candidate Countries experts
outside the conference centre.
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3. A programme to facilitate the hosting of Visiting Scientists and Detached

National Experts from Candidate Countries

A call was organized for temporary job-opportunities for Detached National
Experts and Visiting Scientists for short to medium stays (3-12 months). The IES
received over 120 applications, the highest number for any JRC institute. 14 suc-

cessful applicants were selected to work on waste streams, soil protection, wa-
ter quality, air quality, emissions and flood prediction.

4. Mechanisms to integrate Enlargement activities within the workplan of FP6.

By the end of 2002, the IES had developed a comprehensive strategy to inte-
grate Enlargement activities in all areas of the Institutes Work Plan for 2003
and the 6th Framework Programme.

Accreditation according to the new standard for the competence of calibration

and testing laboratories ISO/IEC 17025

During the second half of 2002, the laboratory for Air Quality Measurements
(ERLAP) and the European Solar Test Installation (ESTI) have successfully
passed their external audits. The ERLAP accreditation covers measurements on
SO2, NO, NO2, O3 and CO. The scope of ESTI consists of photovoltaic modules
calibration and reference device calibration.

Safety

Safety has become an integral part of IES staff daily activities. Building a culture
that makes safety issues important to every employee is one of the main priori-
ties of the Institute. This past year the high level of occupational health and safety
standards and the continually improve performance in these areas has been
maintained. In 2002 the IES again remained free of major incidents. Overall, the
number of occupational incidents remained lower than the previous year’s level,
and achievement to which training and information on PIMS certainly made an
important contribution.

The IES continues to improve its overall performance in fire prevention activi-
ties. In 2002 several courses were organising on managing emergencies and
fire drills were performed. Other safety results included the completion of risk
assessments for most of the Institute’s buildings and the implementation of
measures to eliminate risks.

Increased efforts regarding staff training

During 2002 we further focused our efforts in training our staff towards special-
ised training. The Institute collective person training days on specialised courses
increased from 103 in 2001 up to 352 in 2002.  The average number of training
days per staff member increased from 4.5 in 2001 up to 5.6 in 2002.

Total Quality Management: Performance Assessment

As a follow up of the 2000 exercise, we organised a second self-assessment
according to the EFQM (European Foundation for Quality Management) model.
 The total score following the EFQM scoring method increased from 215 in 2000
up to 290 this year. In line with the increased EFQM score, the staff opinion sur-
vey of 2002 showed a slightly increased overall satisfaction. Important improve-
ments were measured in the areas of customer relationships and networking,
internal information management and communication, knowledge and under-
standing regarding our mission, Framework Programme 6 development, objec-
tive setting and the annual management plan.

QUALITY, SAFETY, TRAINING,
AND PERFORMANCE ASSESSMENT

Pecomines team: The PECO Mines team at
the IES, which consists of experts from Hungary,
Romania and Estonia together with staff from
the Soil and Waste Unit.
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Frank Raes

Unit Head
Project Leader APRGC
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Fax +39 0332 785704
frank.raes@jrc.it
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climate
change

unit
The mission of the Unit is to provide scientific support for the
development and monitoring of European policies in the area of
regional and global air pollution and climate change: the Kyoto
protocol and beyond.

The Climate Change Unit project is called Atmospheric

Processes related to Regional and Global Change (APRGC).

It consists in the study of the anthropogenic and biogenic emis-
sions and other physical, chemical and biological processes that
control the atmospheric concentrations of air pollutants such as
reactive (ozone) and stable greenhouse gases (e.g. CO2), as well
as aerosols.



SHORT SIMPLE DESCRIPTION OF THE PROJECT

The project is structured in two programmatic tasks:

1. PHAMA: study of the links between photo-oxidants, aerosols, and specific
meteorological patterns. Experimental and modeling studies in the Mediterra-
nean area. Consequences for EU air pollution policies.

2. GHOGA: study of the role of the biosphere-atmosphere interaction in climate
control and the role of reactive chemical species (e.g. ozone, aerosols) in glo-
bal warming. Development of carbon flux monitoring, modeling, data archiv-
ing. Support to implementing the Kyoto Protocol.

ACTIVITIES WITHIN THE APRGC PROJECT IN 2002

The “Data Quality System within the EU GHG Inventory System”, prepared and
discussed in 2001, together with DG ENV and EEA, became into operation in the
area of Carbon sequestration in forests. A pilot study was set up with Member
States to explore ways to harmonise the reporting of Carbon sequestration in
forests. After nomination by DG-ENV, the project contributed as Lead Authors
for the IPCC Good Practice Guidance for the category on Land Use, Land-Use
Change and Forestry.

Another year of high quality data on fluxes and physiological/environmental
variables driving carbon sequestration in forests was obtained for the JRC test
site San Rossore near Pisa, Italy (see Fig. 1). The new JRC Kyoto experiment in
Parco Ticino became fully operational to understand and parameterize the effect
of land use change (from pristine forest to poplar plantation and rice cultivation)
on the overall balance of greenhouse gas fluxes and stocks.

First inverse simulations of atmospheric CH4 were performed, using the atmo-
spheric zoom model TM5 which allows simulations of relatively high spatial res-
olution (1ºx1º) over Europe embedded into a global model run at coarser resolu-
tion (6ºx4º). These calcilations lead to estimates of CH4 emissions in Europe,
comparible wih Member State bottim-up estimates.

The Single Particle Analyzing and Sizing System (SPASS) was successfully de-
ployed as a mobile laboratory during two field campaigns (Milano wintersmog,
Tenerife-MINATROC), along with the Unit’s mobile laboratory for physical-
chemical aerosol characterisation (see photos). During MINATROC, several
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MINATROC: The Climate Change Unit mobile
laboratories in action at Izana (2300 asl, Ten-
erife, Spain) during the Minatroc campaign.

The laboratory at the left provides a full chem-
ical and physical characterization of aerosol

particles coming from the Sahara and the
Mediterranean area. The one at the right hosts

the Single Particle Analysis and Sizing Sys-
tem (SPASS).

Fig. 1. Monthly cumulative values of Net
Ecosystem Exchange of CO2 at the JRC test

site Pinus pinaster forest of San Rossore, con-
tributing to the CARBOEUROPE network of

flux towers. The forest is a carbon sink in the
range of 400 gC/m2/year, with only two

winter month of carbon release.

Homepage: http://carbodat.ei.jrc.it/ccu/main.cfm

climate
change
unit



Saharan dust events were characterised and data will provide insights to under-
stand the interaction of desert dust with pollutants such as ozone, nitrogen and
sulfur compounds.

Studies on the formation and the chemical composition of secondary aerosol
from the oxidation of volatile organic compounds in air were performed in Ispra,
and also by participation to the OSOA campaign at the large outdoor simulation
chamber facility EUPHORE in Valencia, Spain.

A compilation of physical and chemical characteristics of particle matter over
Europe was finalised (http://ies.jrc.cec.eu.int/Downloads/cc) and served as input
to DG Environments revision of the Particulate Matter Directive.

The project activity “World Data Centre for Aerosols”, launched an updated data
exchange system which is compatible with several major aerosol data exchange
systems in N. America. Coordination between WDCA and EMEP is on the way.

Project members  particpated as invited speakers to two international work-
shops on the interaction between conventional air pollution and climate change
(Honolulu, organised by NASA; Oslo, organised by ESF). The work on global
modelling of aerosols was presented, showing the change in the mixing of the
various aerosol chemical compounds, between pre-industrial times and present
(see Fig. 2).

The project was involved in the major international programs dealing with air
pollution and atmospheric chemistry. In particular, it played an active role in
defining a future strategy for coordinating atmospheric chemistry research in
Europe, combing the European IGAC Project Office and EUROTRAC-2.

OTHER ACTIVITIES

During the year 2002 the Climate Change Unit participated in eight shared-cost-
actions (SCA’s). Three of them were within the frame of the role of aerosols in the
climate system (MINATROC, OSOA, EL CID), one within the frame of research
infrastructure, large facilities (IALSI) and six within the frame of exchange of
greenhouse gases in forests/ecosystems (CARBOEUROFLUX, CARBODATA
NOFRETETE, FUTUREVOC, CARBOEUROPE-GHG, CARBOINVENT).

15

SPASS: Single Particle Analysis and Sizing
System (SPASS) inside the mobile laboratory.

SELECTED PUBLICATIONS

Lelieveld J., Berresheim H., Borrmann S., Crutzen P.J., Den-
tener F.J., et 26 al.: “Global Air Pollution Crossroads over the
Mediterranean”, Science, 298 (2002), 794-799.

Putaud J.P., Van Dingenen R.M., Raes F.P.E.: “Submicron
Aerosol Mass Balance at Urban and Semi-Rural Sites in the
Milan Area (Italy)”, Journal of Geophysical Research, 107
(2002), LOP 11-1 to LOP 11-10.

Winterhalter R., Van Dingenen R.M., Larsen B.R., Jensen
N.R., Hjorth J.L.: “LC-MS Analysis of Aerosol Particles from
Oxidation of Alpha-Pinene by Ozone and OH-Radicals”, At-
mos. Chem. Phys. Discuss., 3 (2002), 1-39.

Niinemets U., Seufert G., Steinbrecher R., Tenhunen J.D.:
“A Model Coupling Foliar Monoterpene Emissions to Leaf
Photosynthetic Characteristics in Mediterranean Evergreen
Quercus Species”, New Phytologist, 153 (2002), 257-275 - ART
91018.

Mollicone D., Matteucci G., Köble R., Masci A., Chiesi M.,
Smits P.C.: “A Model-based Approach for the Estimation of
Carbon Sinks in European Forests”. In Valentini R. (ed.): Fluxes
of Carbon, Water and Energy of European Forests, Ecological
Studies, 163 (2002), Springer Verlag, Berlin.

Fig. 2. Areas where over 75% of the January
surface mean accumulation mode number
concentration predicted by TM3-M3 is one
species, for pre-industrial and present day
emission scenarios.
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global
vegetation
monitoring

unit

The Earth’s vegetation cover is largely determined by regional
climate. Yet vegetation in turn affects our climate by influencing
energy, water and gas exchanges with the atmosphere, and
through acting as a source and sink in biogeochemical cycles.
Vegetation affects freshwater availability and is our primary
source of food, fuel and fibre. Land degradation and other eco-
system changes can adversely affect human health, biodiversity,
and environmental quality (in social, cultural, and economic
terms). European Union policies clearly reflect these concerns;
the Union plays a leading role in Multinational Environmental
Agreements and is the world’s largest aid donor. Global vegeta-
tion monitoring is needed for these policy areas to provide
information on the sustainable use of natural resources and to
improve our understanding of the state, forcing and variability
of the global climate system. Earth Observing satellites and
associated technologies are used to assess ecosystem condi-
tion and the anthropogenic actions driving change (especially
forestry and disturbance by fire) and through physics-based
analysis of remotely sensed measurements of the planet’s
vegetation cover.
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OBJECTIVES

Using data from Earth Observing satellites, the project provides information
on changes in the world’s vegetation cover and marine primary productivity
for EU policy in the areas of sustainable development and implementation of
environmental agreements, notably the UN Framework Convention on Climate
Change, Convention to Combat Desertification, Convention on Biological
Diversity and the UN Forest Forum.

MAJOR ACHIEVEMENTS IN 2002

Monitoring marine and terrestrial vegetation dynamics

Our capacity to monitor changes in marine and terrestrial vegetation dynamics
advanced in 2002. Carbon assimilation by the ocean’s smallest plants–phyto-
plankton–contributes significantly to the drawdown of atmospheric CO2. The
amount of solar radiation available for phytoplankton photosynthesis, and sub-
sequently marine primary production has been quantified. Data from the satel-
lite-borne SeaWiFS sensor have been processed to create a global time-series
from 1997 to 2001 using both marine and terrestrial algorithms. Marine products
include water leaving radiances, water transparency, and water particle loading
(both algal biomass and total suspended matter). The products, combined with
a biophysical model are used to survey coastal water quality in Europe and to
analyse marine productivity, a key element of the carbon cycle and also impor-
tant for analysis of marine ecosystem functioning and resources.

Variables such as the Fraction of Absorbed Photosynthetically Active Radiation
(FAPAR) and ecosystem structure are used to monitor terrestrial vegetation dy-
namics. The terrestrial component of the SeaWiFS time-series includes monthly
FAPAR products for monitoring the biosphere. Theoretical investigations and
field studies also showed that information on ecosystem structure and hetero-
geneity could be derived from multiangular measurements made by other Earth
Observing satellites (especially the MISR sensor). Differences in the directional
reflectance distribution of homogeneous and heterogeneous surfaces were
expressed mathematically through a single parameter, and used to produce
spatially detailed descriptions of ecosystem structure.

Homepage: http://ies.jrc.cec.eu.int/Units/gvm/
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Field survey in Venezuela. Validation of the
humid tropical forest map of South America.

SELECTED PUBLICATIONS

Achard F., Eva H., Stibig H.J., Mayaux P., Gallego J., Richards
T., Malingreau J.P.: “Determination of deforestation rates of
the world’s humid tropical forests”, Science, 297 (2002), 999-
1002.

Bartholomé E., Belward  A.S., Achard F., Bartalev S., Carmo-
na-Moreno C., Eva H., Fritz S., Grégoire J.-M., Mayaux P., Sti-
big H.J.: “GLC 2000–Global Land Cover mapping for the year
2000–Project status November 2002, Publication of the Euro-
pean Commission, JRC, Ispra, Italy (2002), EUR 20524 EN.

Bouvet M., Hoepffner N., Dowell M.D.: “Parameterization of a
spectral solar irradiance model for the global ocean using
multiple satellite sensors”, J. Geophys. Res., 107 (2002), C12,
3215, doi:10.1029/2001JC001126.

Grégoire J.-M., Tansey K., Boschetti L., Brivio P.A., Ershov D.,
Fraser R., Graetz D., Maggi M., Peduzzi P., Pereira J.M.N., Sil-
va J., Sousa A., Stroppiana D.: “Global scale inventory of the
area burnt in the year 2000. The GBA2000 dataset, Land Use
and Land Cover Change (LUCC) Newsletter, No. 8 (December
2002), 13-14.

Pinty B., Widlowski J.-L., Gobron N., Verstraete M.M., Diner
D. J.: “Uniqueness of Multiangular Measurements–Part 1:
An Indicator of Subpixel Surface Heterogeneity from MISR”,
IEEE Transactions on Geoscience and Remote Sensing, MISR
Special Issue, 40 (2002), 1560-1573.



19

The Earth’s disappearing forests

2002 saw publication of new figures documenting the status and rates of change
of the world’s humid tropical forest cover between 1990 and 1997. These results
are the most accurate currently available and indicate that the global net rate of
change is 23% lower than previously accepted. This leads to the conclusion that
the terrestrial carbon sink is smaller than previously inferred. However, the study
warns against complacency, highlighting annual deforestation rates of over 4%
in parts of the world.

Forest fires (both natural and anthropogenic) are recurrent drivers of boreal
forest cover change, yet little quantitative information is available concerning
forest-fire cycles, especially in central Siberia. Remote sensing methods have
been developed to quantify this and new estimates of the fire cycle and annual
mean carbon budget were produced. Tools needed to prepare a radar mosaic
over the Siberian forest were also developed and tested. These will improve our
ability to map boreal forests and will help forest biomass estimation.

Global land cover and burned area for the year 2000

Work continued on the preparation of a new database documenting the state
of the World’s land cover and vegetation fires at the turn of the millennium using
data from the satellite-borne VEGETATION sensor; the Global Land Cover and
Burned Area 2000 actions (GLC2000, GBA2000). In partnership with over 30
research organizations from around the world 2002 saw the release of new land
cover maps for South-America, Africa, China and Eurasia, with firm plans estab-
lished for database completion in early 2003. The Millennium Ecosystem Assess-
ment (acting under the auspices of the UN Secretary General to provide assess-
ments to the UN’s Environmental Conventions) confirmed that they would use
GLC2000 as their reference land cover database. The GBA2000 database was
completed by December 2002. The dataset provides a detailed description of the
spatial and temporal distribution of the 350 million hectares of our planet’s sur-
face that burned in 2000, and is available from both the project and the United
Nations Environment Programme (UNEP)’s web sites.

Typical angular signatures of the BRF field in
the red spectral region.

3-
D

1-
D

% of burned area in the year 2000 in six
continents.
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emissions
and health

unit
The mission of the Emissions and Health Unit is to provide sound
scientific and technical grounds for the definition and imple-
mentation of the EU strategy to protect the health of the Euro-
pean citizen against the effects of air pollution and radioactivity.

The year 2002 has been the first operating year of the newly cre-
ated Unit “Emissions & Health”, which leads the JRC-IES efforts
for developing a comprehensive, integrated and coherent scien-
tific support to European legislation in this field. Activities range
from the origin of the air pollution (industry, transport), to the
study of the levels of pollutants in the air  and have as the ulti-
mate goal the reduction of the negative effects on human health.

The Community Reference System for Emissions and Air Quality
(CORSE-AQ) and the Radioactivity Environmental Monitoring
(REM) were the main projects of the Emissions and Health Unit
in 2002.

CORSE-AQ concentrated the various activities carried out in the
Emissions & Health Unit by the Vehicle Emissions Laboratory
(VELA), the Industrial Emissions Laboratory (WIND), the European
Reference Laboratory of Air Pollution (ERLAP) and relevant mod-
elling, as well as health and exposure activities. These actions
were in support to the emission reduction and air quality policy
of the European Commission, and in particular to the Clean Air for
Europe (CAFE) programme launched in May 2001 by DG ENV.

REM has continued assembling and providing to the European
Community information on the radioactivity situation in the var-
ious compartments of the environment in normal conditions on
a routine basis and in emergency conditions.

During the 6th Framework Programme the Unit will lead the
new JRC integrated scientific area “Air Quality and Environmen-
tal Radioactivity”.



CORSE-AQ

The CORSE-AQ project contributes to the development of new air quality and
emission directives and assists in the correct implementation of current legisla-
tion. This is achieved by establishing harmonised monitoring strategies for air
pollutants and by organising pilot studies for emissions, air quality and health
impact assessment in selected urban areas. In particular the different research
groups of the CORSE-AQ were active in the following fields:

The vehicle emissions group worked during 2002 in the areas of emissions
from non-road mobile machinery, emissions from motorcycles, effects of fuel
quality and engine technology on emissions, alternative fuels and Life Cycle
Analysis. Besides the scientific support to DG Enterprises and DG Environment
and the research carried out in co-operation with other partners, the vehicle
emissions laboratories VELA were enlarged by a dynamic test facility for 4WD
vehicles and small trucks. In 2002 more than 150 emission tests with 12 different
motorbikes and more than 100 emission tests with passenger cars were per-
formed in VELA-1, the dynamic roller bench for mopeds, motorbikes and small
passenger cars. A UN-ECE working group on a worldwide harmonised test pro-
tocol for non-road mobile machinery is set up and lead by the JRC.

Industrial Emissions: Agreements have been reached with DG Environment in
order to support the implementation of the Community Strategy on dioxins,
furans and PCB’s and the technical issues for the 2004 review of the Large Com-
bustion Plants Directive. Increasing efforts are being put into the improvement
of Emission Inventories, Emission Trading and the Expert panel on Combustion
and Industry of the UN-ECE Task Force Emission Inventories Projection. Other
activities, such as intercalibration exercises and studies on stack testing, fo-
cused on assistance in the implementation of EU Standards in the new Acces-
sion Countries.22
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During 2002 the European Reference Laboratory of Air Pollution has focused on
gathering sound scientific knowledge about the origin, levels and the fate of air
pollutants, developed harmonised and validated monitoring methods and strat-
egies to ensure valid and comparable air quality data over Europe, and provided
practical guidance to the member states on the implementation of relevant
European directives. Special mention deserve the successful accreditation audit
of the laboratory that proved conformance with the standard ISO 17025, differ-
ent training courses for the air quality laboratories and networks of the new
Accession Countries, the constitution of the AQUILA network of national air
quality reference laboratories and the organisation and participation in several
measurement campaigns.

Air-quality models are the only prognostic tool available to decision makers to
evaluate quantitatively future air quality. The Air Quality Modelling group of the
Emissions & Health Unit supports EC air quality policy by assessing, analysing
and predicting regional and urban air quality levels; validating currently availa-
ble models and estimating their uncertainty levels; optimising and assessing
relative efficiency of emission control strategies. In the framework of the CAFE
programme, the EHU has initiated the CITY-DELTA European modelling exercise
on “Inter-comparison of long-term model responses to urban-scale emission-
reduction scenarios”.  This project is jointly organised by key European and
international institutes, and is coordinated by the EHU. During several work-
shops the validation studies performed by the modelling groups on the 8 cities,
and the first results of the scenario simulations have been discussed.

The newly created Exposure and Health activity started its work with the suc-
cessful launch of the PEOPLE project (Population Exposure to Air Pollutants in
Europe) in the cities of Brussels and Lisbon. The project deals with the assess-
ment of outdoor, indoor and personal exposure levels to air pollutants generated
by automotive traffic and smoking. It is a project involving the participation of
citizens and is seen as an important step for raising the awareness of the general
public. Another activity–the APHEIS project–carried out in collaboration with
European environmental and public health authorities, concluded an important
study on the health impact of fine particles on human health in the 29 cities in-
volved in the project. A workshop on the Role of Human Exposure Assessment
in Air Quality Management was organised jointly with the World Health Organi-
sation and the European Concerted Action “Urban Air, Indoor Environment and
Human Exposure”. It was convened to review current exposure assessment and
regulatory approaches and to discuss how they would fit into a common frame-
work to evaluate and weigh the public health relevance of indoor and outdoor
air pollution sources.
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REM

The REM project provides scientific and technical support to DG ENV C.4 Radia-
tion Protection (Now DG  TREN H.4). It continued in 2002 the maintenance and
further development of the routine and emergency information exchange net-
works and subsequent reporting, as well as the network for ensemble disper-
sion forecasts in case of nuclear emergencies. An important additional activity
during this year was the start of the extension of these networks and their proce-
dures to Accession Countries.

REM data bank–routine information exchange. During 2002, an important effort
was spent to diminish the backlog in the annual reports, mainly due to late data
delivery by the Member States. To this extent it was decided with DG ENV to
publish one report covering the time period 1996-2000. Monitoring data for the
period 1996-2001 was received from the national data providers, verified and
imported in the REM database. In order to handle the increased amount of infor-
mation (due to more information according to the Council Recommendation,
and the future reporting of environmental radioactivity in the Accession Coun-
tries), an interactive graphical user interface (GERDA) is being developed. An
international intercomparison exercise on drinking water (total alpha, total beta,
tritium, K-40), to compare the quality of the measurements of the national labo-
ratories was organized from March till August.

Emergency information exchange. The major activity in the field of the Euro-
pean Radioactivity Data Exchange for the year 2002 has been the migration to
the EURDEP 2.0 format, which will be the European standard for the exchange of
radiological data. After formal agreement with the new format of all the 22 par-
ticipating countries, REM wrote the EURDEP 2.0 Reference Manual and made it
available on the website. In order to make the migration as smooth as possible
a conversion tool was developed and made available to all participants.
http://rem.jrc.cec.eu.int/Projects/EURDEP

The ECURIE Early Notification and Information software (CoDecS) has been re-
leased and put in operation by all the Member States and Switzerland at the end
of April 2002. This release of the improved CoDecS software has been success-
fully tested during a major exercise co-organized by REM and DG Environment.
Further contacts have been made with the “BICHAT” DG Health and Consumer
Protection task force, which operates during biological, chemical or nuclear ter-
rorist attacks. BICHAT considers ECURIE/CoDecS as an example for the system
they wish to create, it being one of the most advanced and operational networks.
http://rem.jrc.cec.eu.int/Projects/ECURIE

Atmospheric dispersion modelling. Important negotiations were concluded in
2002, which granted JRC the access of the European Centre for Medium Range
Weather Forecast (ECMWF MARS) archive. This archive contains weather fore-
cast and analysis produced by the ECMWF MARS in Reading (UK). Such infor-
mation is fundamental for any atmospheric and marine modelling activity.
A workshop was organized with the Directors of Research and Operations of
ECMWF, which granted JRC the access to the MARS archive.24

The main-window of the EURDEP web-site.

EURDEP web-site, Monitoring Station details:
examples of total air concentration (top)

and wind direction and speed (bottom)
vs. time for one sampling location.
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The ENSEMBLE modelling system has been completed under a shared cost
action of DG Research. Apart from the usual ENSEMBLE exercises three special
exercises where performed, namely ENSEMBLE-ECURIE, ENSEMBLE-DSSNET,
and ENSEMBLE on simulated nuclear warfare. The ECURIE system was used to
notify the occurrence of an accident in Glasgow (UK). For the first time a number
of model forecast were made available to the ECURIE community in a homoge-
neous format and analysis. The results obtained in real-time were made avail-
able to the ECURIE community through a special web site. The ENSEMBLE-
DSSNET exercise featured the study of the dispersion from a Slovak power
plant and with Nuclear Power Plant (NPP) source term set up for the purpose.
During the India-Pakistan crisis last spring and the possibility of a nuclear esca-
lation, ENSEMBLE was applied to a fictitious nuclear explosion in the Karachi
region (Pakistan). The exercise has proven the possibility to apply the system
to different sectors of the northern hemisphere.
http://rem.jrc.cec.eu.int/Projects/ENSEMBLE

The ESCOMPT-INT mesoscale model inter-comparison exercise on the
ESCOMPTE-2000 campaign has proceeded with the analysis of the model
results received from the 7 participating groups. The analysis consisted in the
comparison of the model simulation with the data collected during the experi-
mental campaign.
http://rem.jrc.cec.eu.int/Projects/Escompte_int 25

Screenshot of the ECURIE/CoDecS software:
main window showing a folder with
received notifications.

Application of the ENSEMBLE system to
the ETEX case. Simulation of time-integrated
concentration of PMCH by 12 operational
long range transport and dispersion models
used in Europe US, Canada and Japan. Hav-
ing defined a threshold value of 0.1 g/m3, the
colours give the percent of models agreeing
in predicting the spatial distribution of the
tracer. Hatched area corresponds to the cloud
for the same concentration level measured
during the ETEX release.

GERDA: Graphical User Interface for Environ-
mental Radioactivity in Europe.



26

CONTACTS

Steven J. Eisenreich

Unit Head
Project Leader WQ
Tel. +39 0332 789037
Fax +39 0332 789328
steven.eisenreich@jrc.it

Wolfram Schrimpf

Project Leader COAST
Tel. +39 0332 785352
Fax +39 0332 789034
wolfram.schrimpf@jrc.it



27

inland
and marine
waters unit

The mission of the IMW is to provide European-wide scientific
(research) and technical support (WG coordination) to the
implementation and monitoring of water legislation in inland,
coastal waters, and drinking water. IMW conducts research
focusing on environmental measurements (remote sensing
products in the sea; chemical (organic and inorganic), biologi-
cal, ecological, microbiological), modeling (physical, biogeo-
chemical, chemical; inland and marine; integrated river basin-
coastal zone) and assessment (eutrophic status, environmental,
ecological, and ecotoxiciological indicators (molecular biomar-
kers) in inland and coastal waters). IMW provides extensive
support to DG ENV on the implementation of the Water Frame-
work Directive by coordinating WGs and providing the crucial
link between science and water policy. IMW coordinates the
Ecological Status and the Analysis and Monitoring of Priority
Substances WGs, and makes significant contributions to those
on Reporting and River Basin Management. IMW also contrib-
utes to the evolving Marine Strategy through research and tech-
nical support, especially by linking remote sensing products
and modeling. The IMW unit has ~48 permanent staff and
10 visiting scientists and students.



WATER QUALITY (WQ)

Summary

The WQ project focuses on ecological status of waters at the watershed and
European scale and impacts to inland and coastal waters, integrated river basin
–coastal zone management, monitoring and analysis of chemical substances,
drinking water and wastewater quality and impacts, and impacts of endocrine
disrupting chemicals on functioning of fish. The project foresees the evaluation
of existing methodologies and the development of new methodologies for the
assessment of the ecological and chemical quality of surface waters and drink-
ing water. In support of EU water policies, the Water Quality project provides
mechanisms and instruments for the classification of inland and coastal waters
in the context of the WFD and optimizing their management, identifying emerg-
ing chemical and microbiological problems in surface waters and drinking
water, and determines the influence of watershed activities and management
on nutrient and contaminant release and subsequent impact to inland waters
and leading to degradation (eutrophication and chemical pollution) of lagoons
and coastal waters. The WQ project provides scientific and technical support
to the implementation of the WFD, the Nitrates Directive, the Urban Wastewater
Treatment Directive, and the Drinking Water Directive, and in full support of the
6th EAP, and the European scale initiatives of INSPIRE and GMES, all adminis-
tered through DG ENV.

Activities

The WQ project continued its strong support to DG ENV and the common imple-
mentation strategy of the WFD by establishing criteria for classification schemes
of ecological status of surface waters, and harmonizing their application at the
European scale. In this context, a successful international conference was held
in Stresa (I) in November on ecological status and sustainability of aquatic sys-
tems, and launched the European Centre for Ecological Status and Intercalibra-
tion (EEWAI). The main objective of EEAWI is to provide the scientific and tech-
nical focus of future intercalibration and reporting. In addition, the definition of
reference conditions for the eutrophication of inland waters was completed.

An integrated approach to water management at the river-basin scale (in
collaboration with the IES-SW Unit) was developed with particular emphasis
on developing concepts and scientific tools for monitoring and forecasting
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General schema of the biogeochemical
model for Sacca di Goro.

WFD Intercalibration:
Setting the class boundaries for Ecological

Quality classification scales.



eutrophication-related coastal sea and logoon degradation based on the linked
watershed-coastal paradigm. In this context, the modeling of the integrated eco-
systems of the Tau and Sacco di Goro lagoons were published. In addition, the
WQ project, in collaboration with IES-SW, initiated the pilot river basin network
with the purpose to test the complex Guidance documents developed in the
WFD WGs, and organized several meetings in this regard.

The WG project developed and applied new methodologies for the assessment
of chemical micro-pollutants (e.g. priority substances) in aquatic systems. A
project was also initiated on the diffuse input and cycling through models of
organic chemicals in lakes, with a emphasis on Lago Magofiore.

Selective, sensitive molecular methodologies for toxicological analysis of
surface water were investigated and applied to the molecular and population
impacts on lake trout species. These activities using aquaria investigated the im-
pact of low level dosing of selected EDCs using fish growth and metabolism,
and biomarkers and proteomics. The results demonstrated the vulnerability of
the 20-30% of the most sensitive part of the trout population to EDC exposure
at low dosing levels.

Other activities included the development of tools and criteria for the evaluation
of release to drinking water from construction materials, and the methodologies
to harmonise aerobic, anoxic and anaerobic biological waste treatment techno-
logy at the European scale.

Key Deliverables

• Guidelines for the classification of the ecological status of inland and coastal
waters, with the consequent launch of EEWAI.

• Criteria for the harmonisation of ecological status of surface waters.
• Development of the network of pilot river basins to test the river basin

Guidance documents.
• Contributions to the EAF WG on Analysis and Monitoring of Priority Sub-

stances incluidng development of methodologies for analysis of priority
and emerging substances.

• Harmonisation of methodologies to determine the activity and degradability
of aerobic, anoxic and anaerobic biological treatment systems at the Euro-
pean scale.

• Evaluation of construction materials in contact with drinking water with
respect to chemical release, and development of criteria for use.
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COASTAL MONITORING AND MANAGEMENT (COAST)

Summary

COAST provides relevant, high quality products and integrated tools to support
policies on prevention of pollution and control of the water quality, decision
support in the management of the coastal areas, and sustainable exploitation
of the marine resources. COAST targets the implementation and monitoring of

EU Environmental Legislation and Policies (e.g. Nitrates Directive, Urban Waste

Water Treatment Directive, Water Framework Directive, Communication from

the Commission to the Council and the European Parliament on Integrated

Coastal Zone Management: A Strategy for Europe, European Marine Strategy).

Activities

Main customers for the COAST products and deliverables are DG Environment

/DG ENV (scientific and technical support for the development, implementation
and monitoring of EU water Policies), the European Environment Agency/EEA
(collaboration with the EEA Topic Centre Water, provision of data and informa-
tion related to environmental reporting) and the Helsinki Commission for the

Protection of the Baltic Sea Marine Environment/HELCOM  (collaboration and
support related to monitoring and assessment of the Baltic Sea).

The Project activities in 2002 continued with the development and derivation
of advanced environmental indicators/indices for monitoring and assessment
of coastal/marine eutrophication in European coastal marine waters. This
includes the improvement of algorithms for the processing of satellite data

(SeaWiFS) and the adaptation and application of numerical models for the

provision of physical and biological data required for the indicator/index calcu-
lation. A Project (co-ordinated by JRC/IES) with institutions around the Baltic
Sea has been executed in the frame of the support for HELCOM on the use of
satellite data for monitoring and assessment of the Baltic Sea area.

The Project made significant progress with the integration of tools and data

derived from remote sensing, in-situ measurements and numerical modelling

of marine physical and biological processes. This cross-sector research activity
resulted in added value information supporting a better assessment of the sta-

tus and trends of marine ecosystems. It helped also to provide decision makers

with easy understandable information for the monitoring of the impact of exist-
ing and the need for new environmental policies.
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Key Deliverables

• Maps showing the spatial distribution of Physical Sensitive Area (PSA) Index
to eutrophication and the Eutrophication Risk Index (EUTRISK) for the Adriatic
Sea (years 1998-2001) and first results for the North Sea and Baltic Sea.

• A scientific report documenting Version 1 of PSA and EUTRISK.
• Maps of chlorophyll-a (a key marine biological indicator) spatial distribution

of all European regional seas.

SCA ARION (DG INFSO) Jan 2001- Dec 2003

ARION is aiming to provide a new generation of Digital Library services for the
searching and retrieval of digital scientific collections that reside within research
and consultancy organisations. These collections contain data, programs and
tools in various scientific areas and incorporate applications of different do-
mains of knowledge. The prototype system to be delivered in ARION is planned
for use by JRC to further improving data and access of environmental data.
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Regional variability of the eutrophication
status (EUTRISK–bottom) function of
the physical vulnerabilty (PSA–left)
and the trophic condition
(chlorophyll-a SeaWiFS–right).

Surface chlorophyll concentration from opti-
cal remote sensing (SeaWiFS) for Agust 2001
using the JRC atmospheric correction
scheme and the OC4v4 chlorophyll algorithm.
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The mission of the Soil and Waste Unit is to carry out research in support of EU
policies that protect soil resources and regulate the environmental impacts of
waste management strategies.

The primary objectives of the Unit are to establish a coherent information system
for reporting the conditions of European soils and to investigate relationships
between pressures from specific waste treatment and disposal activities on soil
water pollution.

Two key policy drivers guide the work of the Unit:

• The Commission’s Soil Protection Communication recognizes that soil degra-
dation processes in the EU have intensified over recent years and reinforces
the vision of soil protection in Europe through a  Thematic Strategy on soils
as foreseen in the 6th Environmental Action Programme.

• The Thematic Strategy on Sustainable Use of Resources on Management

of Wastes has been identified as one of the four Priority Areas within the 6th En-
vironmental Action Programme as a means of providing a clear understanding
of processes causing waste generation so as to develop technical, economic
and environmental options for waste prevention and reduction.

In the last year of the 5th Framework Project, the Unit carried out two projects:

• Impacts of Waste Emissions on Soils investigated the effects of changes in EU
policy, land-use and climate on soil quality, and provided assistance in the
implementation of EU legislation defining strategies for waste management.

• European Soil Bureau provides harmonised and coherent information on the
current state of European soils and indicators of future changes to policy-
makers and other users. The geographic area covered by this activity corre-
sponds to the European Union, the new Candidate Countries and other areas
of interest to European Union policies.
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IMPACT OF WASTE EMISSIONS ON SOILS (IWES)

Summary of Activities in 2002

During 2002, the IWES project undertook the following actions:

Studies on soil pollution and soil-water interactions

• By collaborating with academic bodies, agencies in Member States (MS) and
the IMW Unit, the European Watershed Observational Network developed
case-study watersheds to compare monitoring strategies, validate decision
support tools and provide regional estimates of pollutant fluxes from agri-
cultural areas in order to assess the impacts of EU policies on soil and water
quality. In the EUROHARP Shared Cost Action (SCA), which compares the per-
formance of nutrient quantification tools on catchments across Europe, the
Catchment Information Repository, Catchment DataBase and GISViewer
were developed.

• To support the revision of the sewage sludge directive and a possible directive
on recycling and composting of organic waste, the project continued to liaise
with MS, CEN and DG Environment. Key successes were a report on back-
ground levels of heavy metals and organic mater in European soils, a work-
shop on Biological Treatment of Biodegradable Waste and through the de-
velopment of an initiative aimed at the standardisation of sampling and
analytical procedures in bio-waste, sewage sludge and soils.

• As an indication of soil vulnerability to chemical contamination from the
application of sewage sludge, the EUSES model was extended to produce
regional maps of Predicted Environmental Concentrations.

• To assess greenhouse gas fluxes from agricultural soils, the DNDC model was
adapted to integrate soil, land use, climate and agricultural data on a regional
and European level. The impact of various land management practices and
climate change scenarios on nutrient fluxes was assessed.

Homepage: http://ies.jrc.cec.eu.int/Units/sw/
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for our future.

Different soil types for X-Ray analysis.
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Studies on soil degradation

• Development continued on a regional soil degradation model that combines
climate, soil and erosion processes with information on vegetation and soil
organic matter. The DesertLinks project focused on Mediterranean land degra-
dation and aims to add a component on soil salinisation.

• Improved techniques for the quantitative extraction and mapping of soil or-
ganic matter, indicator minerals and heavy metals were developed using field
based and airborne hyper-spectral datasets.
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Work in support of pesticides legislation

• Continued operation of the FOCUS Information System and HelpDesk (the
Forum for the Coordination of Pesticide Fate Models and their Use is an initia-
tive of DG SANCO, MS and Industry).

• Through the APECOP SCA project, the project contributed to an evaluation of
pesticide fate models used by the FOCUS group and an assessment of pesti-
cide leaching at the Pan-European level using a spatially distributed model.

Support to waste legislation

• The Unit’s HRMS facility participated in an international inter-calibration exer-
cise on the analysis of dioxin-like PCBs in soil, sediments, fly ash and fish
samples. This work supported a strategy to reduce the presence of dioxins and
PCBs in the environment and in recycled wastes of the agri-food industry.

• Contribution to the standardisation work in the field of solid biofuels (CEN TC
335) and waste recovered fuels (CEN BT/TF 118).

• An activity on the use of Life Cycle Inventories and Assessments in the context
of policies relating to the minimisation of amounts and toxicity of wastes was
initiated.

• In collaboration with the University of  Tübingen (D), an innovative methodo-
logy to determine compound-specific stable carbon isotope ratios of  VOC at
low concentrations in groundwater from contaminated sites was validated.

Support to EU Enlargement process

• Through the coordination of the PECOMINES activity, a research action
involving EU candidate countries, the project played a key role in supporting
DG Environment in the preparation of a proposal for a regulatory framework
on mining waste. PECOMINES developed a methodology for the harmonized
inventory of hazardous mining waste in relation to sensitive catchment areas
by combining an indicator approach with analysis of satellite data. The project
also compared criteria for the safe disposal of mining waste and for the
assessment and remediation of contaminated areas with regulations adopted
by EU MS. The results of this effort will quantify the scale of the threat, provide
informed recommendations on safe waste management and enable Candi-
date Countries to contribute to the legislative process.

Total and organic carbon determination
in soils by ELTRA CS 900.

Extraction of trace elements from soils
by acid digestion.
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EUROPEAN SOIL BUREAU (ESB)

The ESB Project focuses on the co-ordination of a network of European centers
of excellence in soil science. A Scientific Committee formed by 20 outstanding
European soil scientists guarantees the scientific quality while an Advisory
Committee ensures a constant link between policy makers and delegates from
the Member States. The actual operational activities are performed through
ad-hoc working groups coordinated by the Scientific Committee.

This page illustrates how the results of these activities are designed to be the
main source of geo-referenced and harmonised information on European soils.

Other key activities during 2002 were:

• The Pan European Soil Erosion Risk Assessment (PESERA) SCA that assesses
the impacts of agricultural policy, land use and climate changes on soil ero-
sion across Europe.

• Meetings with DG Development and FAO to support the UN Convention to
Combat Desertification. The Soil and Waste Unit is a member of the steering
committee and participates in the Land Degradation Assessment project
launched by FAO.

• The compilation of a 1:250,000 eco-pedological map of Italy.
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The mission of the Unit is to provide scientific and technical sup-
port for EU policies on promotion of sustainable development
with respect to the environment. The main focus is to monitor
and model the evolution of the European landscape as function
of land use and land cover change considering in particular:
• the effects of agriculture, rural, urban and regional develop-

ment on landscape structure and bio-diversity
• the impacts of natural hazards on the environment and the

citizens
• the creation of harmonised pan-European geographic databases

and the European Geographic Information Infrastructure.
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During the fifth Framework Period the Research and development has been car-
ried out within three projects, closely linked, but, with their own objectives:

GI-GIS Project

The European Sustainable Development Strategy advocates a new approach to
policy-making through more coherence in the Community policies. Geographic
information is an important component of the knowledge required for such an
approach, and coherence aimed at risks being thwarted by differences in choices
related to the creation and sharing of geographic information. The GI&GIS
project aspires to overcoming these obstacles, by supporting the conception
of what is called a European Spatial Data Infrastructure.

EUROLANDSCAPE Project

The main objective is to develop Geographic Information for assessing, map-
ping and monitoring the European landscape. The core elements are forest,
other wooded land, grassland, terrain characteristics, drainage networks and
catchments, urban and regional development, their socio-economic importance
and the impact of legislation. Environmental protection in terms of biodiversity
of natural and semi-natural terrestrial areas is also addressed.

The Project aims to:
• Assist the Commission on a sound scientific basis in collecting and producing

the information required for the formulation of new strategies and policies for
rural areas, landscape planning and regional development.

• Facilitate timely access to information relevant for monitoring the environ-
ment and for answering questions, which may arise from the implementation
of EU policies and their impact on the environmental resources.

Natural Hazards Project

The Project has been launched because of the increased damages due to natural
catastrophic events observed over the last decades and because there is a
demand on Community involvement in the topics related to the security of the
citizen. The Natural Hazards Project provides scientific and technical support for
the conception, implementation and monitoring of EU policies linked to the pro-
tection of the environment and the European citizen more specifically against
floods and forest fires. It develops tools for improvement of existing manage-
ment practices before and after disaster by combining Earth Observation de-
rived information with auxiliary information, and it develops alert systems.

GI&GIS

The spatial impact of a wide array of EU policies has been investigated, leading
to the conception of the Infrastructure for Spatial Information in Europe
(INSPIRE) initiative. INSPIRE is carried out by the Commission to support the
availability of spatial information for the formulation, implementation and eval-
uation of Union policies (http://www.ec-gis.org/inspire/). It intends to trigger
the creation of a European spatial information infrastructure that delivers to
the users integrated spatial information services. These services should allow
the users to identify and access spatial or geographical information, from the
local level to the global level, in an inter-operable way for a variety of uses. The
GI&GIS project played a major role in the establishment of INSPIRE, and in 2002
staff of the GI&GIS project acted on behalf of the JRC as overall technical coordi-
nator and secretariat of INSPIRE.

Through the EC GI&GIS Web Portal (http://www.ec-gis.org/), the 8th edition of
the EC GI-GIS Workshop, and other initiatives the links between the most rele-

Homepage: http://ies.jrc.cec.eu.int/Units/LM/
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vant networks in Europe were fostered. The GI&GIS project contributed to the
establishment of European standards and guidelines, raised awareness and
acted as a technology watch.

Additionally, the GI&GIS project provided direct support to the European
Commission:

• The GIS for NATURA 2000 has been upgraded as part of the activities carried
out under the agreement between DG JRC and DG Environment. The compo-
nents of this system play two key roles–firstly, they provide a mechanism for
harmonising and validating incoming data from the Member States, each of
which has different approaches, and secondly to provide analytical tools to
model, monitor, visualise and publish data relating to the NATURA 2000 sites.

• The development of a Catchment-based Information System was initiated in
1998 to assess the impact of European Union policies on agriculture and envi-
ronment and to support environmental conservation with the final aim to pro-
vide a quantitative response to agri-environmental queries in the framework
of an operational activity. Work during 2002 concentrated on developing
algorithms for generating data from the European Soil Bureau into a set of
raster layers. The method applied is based on using information of the Soil
Geographic Database in a multi-criteria analysis to improve the spatial distri-
bution of the attributes.

• IMAGE2000, co-funded by the European Commission and Member States and
managed by the European Environment Agency and the JRC, aims at ortho-
rectifing satellite images necessary for the updating of CORINE Land Cover
and to provide a European mosaic which is to serve as a reference data set for
Europe. In 2002 the quality assessment of the orthorectified images continued.

• A method was developed for the creation of a high resolution profile of
CORINE Land Cover classes with LUCAS data. In addition, a study was carried
out for the disaggregation of agricultural statistics for the computation of
Nitrogen surface balance.

• Support was provided to the Water Framework Directive GIS working group.

Complementing Activities

GINIE-Geographic Information Network in Europe – GINIE intends to develop a
cohesive GI Strategy for Europe (http://www.ec-gis.org/ginie/).

Nature-GIS – Nature-GIS is a network bringing together the different stake-
holders in protected areas: users and experts in IT and in nature conservation
(http://www.gisig.it/nature-gis/).

ISMEA – In order to assess the possibility to introduce specific multi-risk insur-
ances in agriculture, the ISMEA project “Agro-Pedo-Climatological Zoning of
Italy” has been carried out aiming at defining criteria and developing methodo-
logies for the identification of homogenous areas adapted to the Italian land-
scape characteristics.

DEMETER – This project established a European system for producing Seasonal
weather forecast. In 2002, the system was tested for the seasonal to inter-annual
prediction of crop growth (http://www.ecmwf.int/research/demeter/).

MULINO – An operational Decision Support System has been developed for
multi-sectoral assessment and simulation of human activities, for the assess-
ment and management of the sustainable use of water resources at the catch-
ment scale (http://www.feem.it/web/resun/2wnmr3.html).
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EUROLANDSCAPE (Geo-Information for Development
and Environmental Monitoring) http://eurolandscape.jrc.it/

Project Activities

CCM, Catchment Characterization and Modelling, strives for a European-wide
mapping and characterization of catchments according to terrain characteristics,
land cover types, soils, geology, and climate. Emphasis is placed on characteris-
ing and modelling the landscape and landscape processes.

In addition to the internal R&D, CCM also chaired the GIS Working Group under
the Common Strategy for the Implementation of the Water Framework Directive
(WFD) and developed guidelines for the GIS aspects of the WFD.

In 2002, CCM finalized a pan-European River and Catchment Database for the
EEA and EUROSTAT.  With respect to the WFD, the “Guidance Document on
Implementing the GIS Aspects of the Water Framework Directive” has been
finalised and delivered to DG ENV.

FOREST, European Forestry Activities, where emphasis is placed on the devel-
opment of methods for the provision of geo-referenced, information on forest
resources, on forest ecosystem diversity and on assessment and monitoring of
forest biodiversity at different scales. Forest condition and the impact of envir-
onmental stress factors are being addressed.

The European Forest Information and Communication System prototype was
developed and delivered to DG AGRI. Support was given to both DG AGRI and
DG ENV on defining new forestry regulations.

A new Pan-European Forest Probability Map was developed with the European
Forest Institute and delivered to DG AGRI and the forestry community. Substan-
tial progress was made on the definition of forest types for bio-diversity assess-
ment.

MOLAND, Monitoring Land Cover/Use Dynamics, the aim of MOLAND is to pro-
vide a spatial planning tool that can be used for assessing, monitoring and mod-
eling the development of urban and regional environments. DG ENV appointed
the MOLAND team as Chair of the EU Working Group on Sustainable Urban
Management.

The integrated database and urban growth modelling tool for the Greater
Dublin Area (Ireland) were completed. A pilot project on impact assessment of
Structural Funds interventions was initiated in Northern Ireland and the Border
Counties of the Republic of Ireland, as support to DG REGIO and DG ENV.

MOLAND also contributed actively to the launch of ESPON (European Spatial
Development Observation Network), as a scientific advisor and as a partner in
various projects.42
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SCALE, Studying Complex Landscape Structures, deals primarily with the de-
velopment of new methods for studying complex landscape patterns including
those areas experiencing fast changes. The methods are based on research on
textural and structural image analysis and in particular on mathematical mor-
phology.

New methods were developed and implemented for delineation of watersheds
and catchment boundaries for the River Network and Catchment data base
developed for the water monitoring activities of the EEA (Eurowaternet) and in
support to the Water Framework Directive. All methods have been published in
international journals.

ENVIP-Nature, the sub-project aims at supporting the implementation of Natura
2000 sites by developing a methodological framework for assessing and moni-
toring sites with respect to nature conservation and to integrate landscape eco-
logy approaches for biodiversity assessment building on the relationship be-
tween the landscape composition and structure and the floristic and faunistic
species diversity. During 2002 the work on monitoring and impact assessment
on landscape development following tourism, land abandonment and popula-
tion decline continued in two test areas, one at Mallorca, the other at the Czech-
Austrian border.

Other Activities

Completion of the 30-month shared-cost action TRIDENT project on three-
dimensional modeling of cities. The project results, which include an operational
web-application integrating the TRIDENT and MOLAND urban databases for
Helsinki, are available online at http://ias.trident3d.net/.

Invited participation in the Ministerial Conference on Protection of the Forests in
Europe, Workshop on improvements of Pan-European Indicators on Sustainable
Forest Management. Camigliatello Silano, 5-7 May.

Arranged Workshop for the European Phenological Network, EPN,
(http://www.dow.wau.nl/msa/epn/).
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NATURAL HAZARDS

Activities within the Project

FOREST FIRES

The work performed during the previous three years of this project was further
consolidated in 2002 with the creation of a prototype information system for
forest fires in Europe, the European Forest Fire Information System (EFFIS),
which included two modules, the European Forest Fire Risk Forecasting System
(EFFRFS) and the European Forest Fire Damage Assessment System (EFFDAS).
The Web interface to EFFIS was further developed enabling the retrieval and
mapping of forest fire risk forecast and burnt areas for any region in Europe.
The EFFRFS was extended to cover accession countries, which included Cyprus,
Romania and Bulgaria. The Forest Fires in Europe-Bulletin of the 2001 fire cam-
paign was published in collaboration with DG ENV and the Member States,
including a chapter for each EU Mediterranean country, Germany and Finland.

FLOODS

Flood activities have been focused on flood prevention and flood forecasting.
In the field of flood prevention, 88 scenarios have been evaluated in the Oder
basin within the Oder-LISFLOOD study. The results have been published in a
report. A similar scenario study has been done for the Meuse basin. Towards
the end of 2002, following the extreme floods in August in the Elbe and Danube
rivers, work has been started for flood prevention scenario studies in these two
basins, in close cooperation with the International Elbe Commission (IKSE) and
the International Danube Commission (ICPDR).44

Bulletin of the 2001 campaign.

Analysis of forest fire damage in Portugal
from IRS-WiFS satellite imagery.



The LISFLOOD system has also been tested for a mountainous catchment, the
Toce river (Italy), and is currently applied and tested for the Po-river catchment.

The LISFLOOD flood forecasting system has been tested and used in realtime
during the  August floods, to provide daily flood forecasts with a 7-day leadtime
to the National Water Authorities and the DG ENV MIC system (Monitoring and
Information Centre). Forecasts of the Deutsche Wetter Dienst (DWD) have been
used to achieve this. As a consequence, the development of the European Flood
Alert System has been reinforced. This system is intended to provide early flood
alerts to National Water Authorities and to the DG-ENV MIC system. It is meant
provide the local authorities with flood probabilities and a longer lead-time, as
they themselves normally forecast for 1-3 days ahead.

Other Activities

Competitive research within the SPREAD project focused on fire risk, burnt
area mapping, and post-fire vegetation regeneration. Two other competitive
projects, RISKFORCE funded under the IST program, and RISK-EOS funded by
the ESA GMES service elements programs were started. Additionally, the contri-
bution to ERA included the preparation of a proposal for the integrated project
EURORISK, which will be submitted to the DG RTD call for proposals for GMES
in 2003.

As part of the competitive project EFFS, the use of ensemble weather predic-
tions has been evaluated for flood forecasting. It has been shown that there is
great potential of these type of data to provide a flood forecast probability
instead of a single deterministic forecast, as is common practice in flood fore-
casting centres. 45

Flood forecast for 23 January-1 february
1995, Meuse catchment, The Netherlands,
showing the probability of exceeding critical
discharge thresholds based on the ECMWF
ensemble weather forecasts and the LIS-
FLOOD modelling system of JRC.

Flood in the Elbe river, August 2002.
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By providing reference on relevant technological issues,
the Renewable Energies Unit supports European policies on the
introduction of renewable energies into the energy-supply sys-
tem. The Unit undertakes in-house research and development in
selected fields requiring further European effort, so as to main-
tain and enhance competence as European reference in Photo-
voltaic Technology.

A new European Directive offered specific targets to Member
States to achieve the Community goal of doubling the share
of renewable electricity by 2010 and the activities of the Unit
enjoyed even higher visibility. The Solar Electricity (SOLAREC)
Project with its relevance for photovoltaic solar energy techno-
logy, and also Advanced Electricity Storage (ADELS) with its
deliverables to standards and applications in the developing
world, were focussed. The vicinity of the JRC to the policy-
making process has fostered activities on Efficient Use of Elec-
tricity, as they are now underpinning European implementation
and incentive instruments as a consequence of new targeted
Community policies to reduce Europe’s energy intensity. A
Common Scientific/Technical Reference System on Renewable
Energy and Energy End-Use Efficiency has been set up to sup-
port EC policy makers’ efforts to increase the share of renew-
ables and energy efficiency and DG Research efforts to create
a European Research Area.

renewable
energies

unit
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SOLAREC

This Project supports the action plan for implementing photovoltaic solar energy
by targeting a single market harmonisation through quality and performance
standards and provides technology reference for quality assurance in research,
manufacturing, implementation and services concerning Photovoltaic Solar
Energy. The project supports the development of Photovoltaic Solar Electricity
through reference calibrations and quality assurance actions for European
Industry and research centres, and develops characterisation measurements for
international standards. It also operates implementation actions on efficient use
of electricity.

Activities in 2002

Accreditation. The European Solar Test Installation (ESTI) has been accredited to
ISO 17025 after a successful audit from COFRAC (the French Accreditation Com-
mittee) to assess its compliance with the new standard ISO/IEC 17025. ESTI was
awarded Accredited Laboratory Status in September 1996, thus becoming the
first accredited PV  Testing Laboratory in the world. Accreditation to ISO 17025
is further proof that ESTI continues to expand its effort and maintain its leading
position as a reference laboratory for renewable energy technologies.

Energy Rating. An approach to energy rating on PV modules, based on standard
indoor measurements, combined with the generation of performance surfaces
is under development. This technique has proved to be very accurate for Poly-Si
modules based on simple indoor measurements and has been extended to
other technologies during 2002.

NPC 2002 – National Pyroheliometer Comparison. The JRC was only European
laboratory invited to the above comparison (Golden, Colorado, US). This inter-
comparison exercise to establish traceability of solar measurements to SI Units
resulted in the definition of JRC’s uncertainty for solar irradiance determination
to 0.37% with respect to Si Units. ESTI is now the first laboratory to prove a
7-year continuous record of traceability. This is of direct consequence to for
Photovoltaic markets, where power measurements directly influence the profit-
ability of industry (+/- 1% uncertainty corresponds to +/- 12 Mio € of the 2002
sales value).

Scientific Reference System on Renewable Energy End-Use Efficiency. This Ref-
erence System was created to provide a continuing, interdisciplinary network
structure for the provision of validated information for decision-makers in the
European Commission, European Institutions and the Member States. One of
the first actions under this activity was an intensive analysis together with lead-
ing entities, research centres and industry companies on the status and pros-
pects of PV. In the last five years the production of PV cells has increased by 30%
per year, driven not only by the progress in materials and processing techno-
logy, but by market introduction programmes in many countries of the world.

Third Party Work. The increasing demand for Solar PV has been reflected in the
expansion the JRC clients base who have utilised the facilities and services of
the European Solar Testing Installation during 2002. Over eighty precision cali-
brations were performed during the year: 10 Industrial clients, 5 SCA; together
with maintaining traceability for other European laboratories. Factory standards
for industrial clients were produced and maintained (an essential for monitoring
the growth in the PV market) under lining once more the central role of the JRC
in maintaining European standards. The growth in demand for module qualifica-
tion testing led to 13 companies (from Europe, USA, Japan, Africa and India)
selecting the JRC as there preferred testing centre.

Environment and the solar energy resource (IES-PA No 52) (ESER). This project

Homepage: http://ies.jrc.cec.eu.int/Units/RE/
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developed solar radiation databases for the Candidate Countries (CCs) and
calculated potential electricity production of PV systems in urban areas with
respect to socio-economic data. Geographical information systems (GIS) tech-
nology is used to undertake the necessary spatial analysis. Links have been
established with experts from all CCs who are active in the field of renewable
energies. A project web site provides direct interactive access to the databases,
maps and relevant documents (http://iamest.jrc.it/pvgis/pv/index.htm).

New Concept for Polymer PV Cells. Research on novel Photovoltaic cells based
on conductive polymers was started. Existing types of polymer cells have poor
resistance to degradation by air and light and they need manufacturing steps,
which use vacuum, so they are generally more expensive. Development of poly-
mer Photovoltaic cells, which are more conductive, stable in air under light, and
cheaper to manufacture, has begun.

Green Certification. A system is being developed for the automatic trading of
Certificates for Green Electricity via the Internet, making it possible for produc-
ers and consumers of Green/Renewable electricity to generate, purchase and
trade energy certificates via a central trading system. Unlike previous schemes
for power plants, this system focuses on small producers and domestic con-
sumers, creating a web based interactive environment for producers and con-
sumers to “chose their energy options”.  This system thereby gives an extra
incentive for the producers of green electricity.

Technical Support to DG TREN. The European Design Competition Lights of the
Future is promoting new and innovative technologies, which will reduce energy
consumption in lighting in the residential sector, becoming the most prominent
design competition for lighting equipment in Europe. The European GreenLight
Programme is a voluntary programme, whereby private and public organisa-
tions commit to adopting energy-efficient lighting measures, operating to stim-
ulate investment and demand for efficient lighting technologies (http://www.
eu-greenlight.org/). In 2002 the number of partners increased to 85. The Europe-
an Energy Star Programme was officially launched in January. This follows the
Community Regulation establishing the rules of the programme in the EU and
the EU-USA Agreement on the use of the common logo and technical specifica-
tions. REU works in close collaboration with DG TREN in assuring the technical
assistance and website for Energy Star (http://energyefficiency.jrc.cec.eu.int/
energystar/index.htm).

Other Activities

The Unit is involved in the 11 Shared Cost Actions in the field Photovoltaic
Solar Energy.

Spectral Responsivity.

Test array.

SELECTED PUBLICATIONS

Suri M., Dunlop E.D, Jones A.R.: “Mapping the Potential of
Photovoltaic systems in Urban Areas of Slovakia”, in Proceed-
ings of the Sustainable City 2002, Wessex Institute of Techno-
logy, 3-5 July 2002, Segovia (E).

Jäeger-Waldau A.: Status of PV Research, Solar Cell Produc-
tion and Market Implementation in Japan, USA and the Euro-
pean Union, EUR 20429, featured in the November issue of
the Photovoltaics Bulletin, under the title “Japan, Europe &
US – Roadmaps and Drivers”.

Müllejans H., Merli F., Dunlop E.D.: “Large Area Photocurrent
Maps for Routine PV Module Inspection”, in Proceedings of
PV in Europe from PV Technology to Energy Solutions Con-
ference and Exhibition, Rome (I), 7-11 October 2002.

Kenny R.P., Dunlop E.D., Sample T., Reitz K., Anderson D.:
“Energy Rating of Diverse PV Module Technologies through
Indoor and Outdoor Characterisation”, in Proceedings of PV
in Europe from PV Technology to Energy Solutions Confer-
ence and Exhibition, Rome (I), 7-11 October 2002.
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ADELS

Meeting the goal of doubling the renewable energies share in the energy supply
quota requires methods to compensate for its fluctuating production by inter-
mediate storage. Electricity storage is not only needed in stand-alone systems,
but also to provide utility-load levelling in grid connected systems. This Project
aims to meet one of the EU’s RTD targets, focussing on storing electricity and
recovering it to useful forms of energy. This is a key action towards reaching the
EU’s target of doubling the share of renewable energies. The Project contributes
to increase the quality and reliability of stand-alone systems to match the
already very high ones of the PV modules as a means to increase customer
acceptance and in turn RE penetration.

Activities in 2002

Monitoring of PV installations (Support to DG TREN). Support to DG TREN on
the analytical monitoring of the demonstration projects, financed by the DG, has
proceeded throughout the year. The analyses of two THERMIE Projects were
finalised (Moncloa-ES and ECN-Petten-NL) helping to avoid possible inverter
and design problems in the future.

Pre-normative/standardisation activity. REU is involved in PV-GAP (Global Ap-
proval Programme for Photovoltaics) as a member and secretary of its Technical
Committee. In May, the European Solar Testing Installation became accredited
under PV-GAP and IECQ (Quality Assessment System for Electronic Compo-
nents), thus becoming the second laboratory to be accredited in the world.
A new PV Recommended Specification (PVRS) on lighting systems for PV has
been produced in collaboration with CIEMAT (Spain).
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Electricity Storage Systems for Renewable Energy. Technical definition of the
test performance and test procedures, which best describe the real operating
conditions of energy storage systems has continued. A proposal of a test proce-
dure that realistically describes the case for small stand-alone systems has been
described and drafted. Long-term test (lifetime tests) of lead-acid batteries for
RE applications is progressing with the aim of providing reliable test proce-
dures. These activities aim to provide a scientific base for a future international
standard for batteries in pre-defined RE applications.

Solar Home Systems: Methods and Standards. ADELS contributes to the
improvements of the quality of SHS by developing test procedures and confirm-
ing the reliability of these tests as a tool for stand-alone systems (SHS) quality
assurance. Considerable input has been given to the drafting of the International
Electrotechnical Commission (IEC/TC82/WG3) standard “Photovoltaic Stand-
Alone Systems: Design Verification” (IEC 62124) that is in its final stage of
approval. This results has been achieved in collaboration with CEA-GENEC
(France), TÜV (Germany) and NREL (USA).

Alternative Transport Fuels for Europe. REU is involved in a comprehensive joint
Well-to-Tank (REU) and Well-to-Wheels (EHU) study of alternative transport fuels
for Europe. The other partners are CONCAWE (EU oil producers consortium) and
EUCAR (EU car manufacturer’s consortium). The role of the JRC is editorial, to
ensure fairness, and to provide input data in certain areas, such as biofuels.
A particular feature of the study is transparency: all input data and assumptions
will be published, to allow external auditing.

The Centrifugal Fuel Cell. The Centrifugal Metal-Air Fuel Cell is a novel concept
for producing electricity by exploiting intense centrifugal fields. Fuel for the cen-
trifugal cell could be one of the electropositive metals, such as zinc or aluminium,
whilst the oxidant is oxygen in atmospheric air. A US Patent was granted in April
under the title “High Performance Centrifugal Fuel Cells” and EC patent applica-
tions are pending. Basic initiatives are now at the technology transfer stage.

Other Activities

PV-Certification is a cluster of two projects, which target the development and
large-scale dissemination of PV systems quality standards and PV system
design and implementation skills. The role of ADELS is the Harmonisation of
Standards and dissemination of the project outcome. As part of the project sev-
eral courses on “Quality Management in Photovoltaics” has been offered illus-
trating in simple terms that it is possible for SME to implement the ISO 9000
standard in their manufacturing process without significant additional expense.

INVESTIRE Network: Investigation of Storage Technology for Intermittent Re-

newable Energies: Evaluation and Recommended R&D Strategies. 35 partners
have the objectives to review and assess existing storage technologies in the
context of renewable energy applications, to facilitate exchange of information
between the main actors and to propose appropriate RTD roadmaps for the
future. ADELS has a twofold role in the network–it is a member of the network,
but it is also part of its Steering Committee.

MedWater Policy Project: An integrated model is being elaborated for local and
regional water management that will turn into an important tool for creating a
sustainable water supply in the entire region of the Middle East and Northern
Africa (MENA). The MedWater network includes ten partners from European and
MENA countries. The focus of the RE unit is on the use of renewable energies to
cover the energy demand for water desalination options.

Benchmarking–Development of test procedures for benchmarking compo-

nents in renewable energy systems (RES) applications, in particular energy stor-
age systems: The JRC participates in this project, with another 11 partners from
around Europe, Australia and USA. The aim is to make recommendations on
how to test components, in particular batteries, for use in RES and how to select
the most appropriate product for an application. ADELS supplies guidelines on
how to measure performances, compress data and evaluate them in a standard-
ised form; a standard evaluation report (SER). ADELS also provides its laborato-
ry testing facility in order to crosscheck assumptions and results.

SELECTED PUBLICATIONS

Worth B.: “The Use of Centrifugal Fields in Electrochemical
Energy Conversion”, International Symposium on Mi-
cro/Nanoscale Energy Conversion and Transport (MECT-02),
ICHMT, 14-19 April 2002, Antalya (TR), Microscale Thermo-
physical Engineering.

Scholz H., Gillett W., Gambi R., Ossenbrink H.: “Results of
Monitoring PV Demonstration Projects from the 4th and 5th
EU Programmes”, in Proceedings of PV in Europe from PV
Technologies to Energy Solutions, ETA, WIP, 7-11 October
2002, Roma (I).

Perujo A., Douglas K.J., Mancinelli B.: “Lead-Acid Battery
Behaviour under Simulated PV Stand-Alone Applications”, in
Proceedings of PV in Europe from PV Technologies to Energy
Solutions, ETA, WIP, 7-11 October 2002, Roma (I).

Ribeiro J.F., Epp C., Tondi G.: “Potential Use of PV for Water
Desalination”, in Proceedings of PV in Europe from PV Tech-
nologies to Energy Solutions, ETA, WIP, 7-11 October 2002,
Roma (I).
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FACTS AND FIGURES

HUMAN RESOURCES

AT the end of 2002 the number of persons
attached to IES was 347.  The core staff (tempor-
ary agents and officials) amount to 249, the
remaining 98 were visiting staff.

FINANCIAL RESOURCES

• The total executed budget in 2002 was 38.2 Meuros, of which 2.2 Meuros was
competitive income (overhead excluded).

• IES has received awards from outstanding organisations such as NASA, ESA,
IEEE for its contributions. IES staff has been elected to sit on a number of com-
mittees and advisory panels. Steven Eisenreich, head of the Inland and Ma-

rine Waters Unit, is one of the 250 most cited researchers in the areas of Envi-
ronment and Engineering (ISI). Six of IES’s staff hold professorships at Uni-
versities around Europe.

• The institute is represented in more than 140 international committees set up
by organisations such as, UN, FAO, IAEA, G8, EEA, CEN, ISO as well as by the
European Commission and member states. Research results and scientific
support is supplied to almost 40 international organisations.

• The IES provides scientific and technical advice in support of 77 directives, re-
gulations and thematic strategies concerning environment.

• Through almost a hundred networks and shared cost actions the last years
the institute collaborated with more than 1000 research institutions in more
than 60 countries.

• IES collaborates with all other JRC institutes in areas ranging form sustain-
ability, remote sensing, informatics and networking, modelling, measure-
ment methods and reference materials to standardisation and training.

• More than 50 online databases are operated by the institute for collection and
distribution of environmental data.

• In 2002 IES published 112 articles to peer-reviewed periodicals and presented
283 papers to conferences. Almost a hundred special publication and EUR
reports were made. Two articles were published in Science.

Core staff and visiting staff.

Breakdown of visiting staff in categories.

Executed financial resources
including competitive funding.
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ADELS Advanced Electricity Storage
ALTERRA Research Instituut voor de Groene Ruimte, NL
APECOP Effective Approaches for Assessing the Pre-

dicted Environmental Concentrations of Pesticides
APHEIS Air Pollution and Health: a European Information

System
APRGC Atmospheric Processes related to Regional and

Global Changes
AQUILA Association of European Air Quality Reference

Laboratories
ARION An advanced lightweight architecture for access-

ing scientific collections
CAFÉ Clean Air For Europe
CC Candidate Countries
CCM Catchment Characterization and Modeling
CEA French Atomic Energy Commission
CEH Centre for Ecology and Hydrology
CEMAGREF Institute for Agriculture and Environmental

Engineering research
CEN European Standards Office
CIEMAT Centro de Investigaciones Energéticas, Medio-

ambientales y Tecnológicas, ES
COAST Coastal Monitoring and M+B49anagement
CoDecS ECURIE software
CONCAWE European Union oil-producers consortium
CORINE Pan-European Land Cover map
CORSE-AQ Community Reference System on Emissions

and Air Quality
DEMETER Development of a European Multimodel En-

semble System for seasonal to inTERannual pre-
diction

DG Directorate-General
DG AGRI Agriculture Directorate-General
DG ENV Environment Directorate-General
DG REGIO Regional Policy Directorate-General
DG RTD Research, Development Technology and Innova-

tion Directorate-General
DG TREN Energy and Transport Directorate-General
DNDC Denitrification and Decomposition Model
DSSNET Decision Support System NETwork
EC European Commission
ECD Ethylene dichloride
ECMWF European Centre for Medium Range Weather

Forecast
ECURIE European Commission Urgent Radiological In-

formation Exchange

EEA European Environment Agency
EEWAI European Centre for Ecological Status and Inter-

calibration
EFFDAS European Forest Fire Damage Assessment

System
EFFIS European Forest Fire Information System
EFFRFS European Forest Fire Risk Forecasting System
EFFS European Flood Forecasting System
EFQM European Foundation for Quality Management
EFQM European Foundation for Quality Management
EL CID Evaluation of the Climatic Impact of Dymethyl

Sulphide
EMEP Co-operative Programme for Monitoring and

Evaluation of the Long Range Transmission of Air
pollutants in Europe

ENERO European Network of Environmental Research
Organizations

ENSEMBLE Methods to reconcile disparate national
forecasts of medium and long-range atmospheric
dispersion

ENVIP-Nature Landscape Typology and indicators for
nature protection

EPN European Phenological Network
ERA European Research Area
ERLAP European Reference Laboratory of Air Pollution
ESA European Space Agency
ESB European Soil Bureau
ESCOMPTE Experience sur Site pour Contraindre les

Modèles de Pollution atmosphérique et de transport
d’Emissions

ESCOMPTE-INT Evaluation and Inter-comparison of
mesoscale models on the ESCOMPTE pre-campaign.
Atmospheric flow simulation and passive tracer
dispersion

ESER Environment and Energy Resources: Sustainable
Energy Resources in the Accession Countries

ESF European Science Foundation
ESPON European Spatial Development Observation

Network
ESTI European Solar Testing Installation
EU European Union
EUCAR European Union car manufacturer's consortium
EUMETSTAT European Organization for the Exploitation

of Meteorological Satellites
EURDEP European Union Radiological Data Exchange

Platform

ACRONYMS AND ABBREVIATIONS
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EUROHARP Harmonised Quantification and Reporting
Procedures for Diffusive Nutrient Losses

EUROSTAT Statistical Office of the European Union
EUROTRAC Eureka project on the Transport and Chem-

ical Transformation of Environmentally Relevant
Trace Constituents in the Troposphere over Europe

EUSES European Union System for the Evaluation of
Substances

EUTRISK Eutrophication Risk Index
FAO Food and Agriculture Organization
FAPAR Fraction of Absorbed Photosynthetically Active

Radiation
FOCUS Forum for the Co-ordination of Pesticides Fate

Models and their Use
FOREST European Forestry Activities
FP5 Framework Programme number 5
FP6 Framework Programme number 6
FZK Forschungzentrum Karlsruhe
GBA Global Burnt Area
GCOS Global Climate Observing System
GEIS Global Environment Information System
GERDA Graphical user Interface for Environmental

Radioactivity Data in Europe
GHG Green House Gas
GINIE Geographic Information Network in Europe
GIS Geographical Information Systems
GLC Global Land Cover
GMES Global Monitoring for Environment and Security
GTOS Global Terrestrial Observing System
HELCOM Helsinki Commission for the Protection of the

Baltic Sea Marine Environment
HRMS High Resolution Mass Spectrometer
IAEA International Atomic Energy Agency
IALSI Improvements and Access to a large Simulation

Chamber
ICPDR International Danube Commission
IEC International Executive Committee
IECQ Quality Assessment System for Electronic Com-

ponents
IES Institute for Environment and Sustainability
IGAC International Global Atmospheric Chemistry
IGBP International Geosphere Biosphere Programme
IKSE International Elbe Commission
INERIS Institut National de l’Environnement Industriel et

des Risques
INSPIRE Infrastructure for Spatial Information in Europe
INVESTIRE Investigation of Storage Technology for Inter-

mittent Renewable Energies
IPCC International Panel on Climate Change
IRMM Institute for Reference Materials and Measure-

ments
ISMEA Istituto di Servizi per il mercato agricolo-alimentare
ISO International Organization for Standardization
ISSEP Institut Scientifique de Service Public
IVL Swedish Environmental Research Institute
IWES Impacts of  Waste Emissions on Soils
LISFLOOD Flood Simulation Model
MARS Monitoring Agriculture through Remote Sensing
MENA Middle East and Northern Africa
MIC Monitoring and Information Centre
MINATROC Interaction mineral dust and photo-oxidants
MISR Multi-angle Imaging Spectro Radiometer

MOLAND Monitoring Land Cover/Use Dynamics
NASA US National Aeronautics and Space Administra-

tion
NCSR National Centre for Scientific Research

“Demokritos”
NERI National Environmental Research Institute of

Denmark
NILU Norwegian Institute for Air Research
NPC National Pyroheliometer Comparison
NPP Nuclear Power Plant
NREL National Renewable Energy Laboratory
OECD Organization for Economic Co-operation and

Development
OSOA Origin and formation of secondary organic aerosol
PAH Polycyclic aromatic hydrocarbons
PCB Polychlorinated Biphenyls
PECOMINES Inventory Regulations and Environmental

Impacts of Toxic Mining Wastes
PECO Pays d’Europe Centrale et Orientale
PEER Partnership for European Environment Research
PEOPLE Population Exposure to Air Pollutants in Europe
PESERA Pan European Soil Erosion Risk Assessment
PIMS Procedures & Information Management System
PNNC Permanent Network of National Correspondents

for Civil Protection
PSA Physical Sensitive Area
PV Photovoltaic
PV-GAP Global Approval Programme for Photovoltaic
PVRS Photovoltaic Recommended Specification
REM Radioactive Environmental Monitoring
RES Renewable Energy Systems
RISK-EOS EO based risk information services for forest

fire and flood management
RISOE National Energy Research Institute of Denmark
SCALE Single Particle Analyzing and Sizing System
SER Standard Evaluation Report
SI Système International d’unités
SME Small and medium-size enterprises
SOLAREC Photovoltaic and Solar Electricity
SPASS Single Particle Analyzing and Sizing System
SPREAD Forest Fire Spread, Prevention and Mitigation

Project
SYKE Finnish Environment Institute
TNO Technish Natuurwetenschappelijk Onderzoek
TRIDENT Three-dimensional Restitution via Internet of

Digital Elevation Networks in Towns
TUV Technische Überwachungsverein
UFZ Centre for Environmental Research, DE
UN-ECE United Nations Economic Commission for

Europe
UNEP United Nations Environment Programme
UNFCCC United Nations Framework Convention on

Climate Change
VELA Vehicle Emissions Laboratory
VOC Volatile Organic Compounds
WDCA World Data Centre for Aerosols
WFD Water Framework Directive
WHO World Health Organization
WIND Industrial Emissions Laboratory
WIND Industrial Emissions Laboratory
WMO World Meteorological Organization
WMTC World-wide Motorcycle Emission test cycle



The Institute for Environment and Sustainabilty’s Communication Task Force
was established in 1997, in line with the policy of making scientific and technical
information produced at the Institute widely available.

Co-ordinated by the Institute Directorate, it is composed of one member from
each of the Institute’s scientific units and the Institute webmaster.

Per Loekkemyhr (Directorate)
Silvia Sarti (Directorate)
Emanuela Rossi (Management Support)
Ana Gallego (Climate Change)
Jean-Marie Gregoire (Global Vegetation Monitoring)
Annette Borowiak (Emissions and Health)
Anna Fontana (Inland and Marine Waters)
Arwyn Jones (Soil and Waste)
Sten Folving (Land Management)
Jennifer Rundle (Renewable Energies)
Patrick Petit (Webmaster)

General Information:

Per Loekkemyhr

Programme Manager
Tel.: +39 0332 786021
Fax: +39 0332 789222
per.loekkemyhr@jrc.it

ies-contact@jrc.it

http://ies.jrc.cec.eu.int/
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The mission of the Joint Research Centre is to provide customer-driven scientific and technical support for the con-
ception, development, implementation and monitoring of European Union policies. As a service of the European
Commission, the JRC functions as a reference centre of science and technology for the Community. Close to the
policy-making process, it serves the common interest of the Member States, while being independent of commer-
cial or national interests.
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