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Introduction

1. At its meeting in Geneva from 12 to 13 February 2001, the Extended Bureau of the
Working Group on Effects agreed on the outline for the 2001 joint report. It took into account that
at its previous meeting on 22 August 2000 it had decided to prepare for the twentieth session of
the Working Group a short report reviewing ongoing cooperation with other bodies under the
Convention, in particular with the Cooperative Programme for Monitoring and Evaluation of the
Long-range Transmission of Air Pollutants in Europe (EMEP). It also noted that at its eighteenth
session the Executive Body had requested the Bureau of the Working Group on Effects to prepare
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for consideration in 2001 a draft outline of the possible comprehensive review and assessment of
present air pollution effects and their recorded trends. The Extended Bureau agreed that such a
report, which might be prepared as the 2004 substantive report, should have a structure that would
allow its effective use for supporting further policy work in reviewing protocols on an effects basis.

2. This document reviews cooperation of the International Cooperative Programmes (ICPs)
and the Task Force on the Health Aspects of Air Pollution (TFH) with other bodies/institutions
within and outside the Convention.

3. Annexes I to VII provide summarized information on the achievements of ICPs and TFH
since the nineteenth session of the Working Group on Effects, their plans for the coming year, and
the most important recent publication(s) of their results.

4. Annex VIII to the report contains a draft outline of the 2004 substantive report on the
assessment of present air pollution effects and their recorded trends.

COOPERATION OF THE INTERNATIONAL COOPERATIVE PROGRAMMES AND THE
TASK FORCE ON THE HEALTH ASPECTS OF AIR POLLUTION WITH EMEP AND

OTHER BODIES/INSTITUTIONS WITHIN AND OUTSIDE THE CONVENTION

5. Intensified collaboration among ICPs and TFH, in particular in harmonizing monitoring
methods and networks, sharing databases and acquired knowledge, has substantially contributed to
the recent important results of the effect-oriented activities. The scope of this cooperation and its
impact on the efficiency of the work was already reviewed in a number of technical reports
published by individual programmes, task forces and/or coordinating centres operating under the
Working Group on Effects. Collaboration of ICPs and TFH has also increased with respect to
other bodies under the Convention as well as those outside. Overviews of these two areas of
collaboration are given below.

A. Cooperation with EMEP

6. The achievements of the Working Group on Effects would not be possible without
effective cooperation with EMEP and its Steering Body. EMEP technical expertise and data sets
are needed to properly assess and interpret the results of the effect-oriented activities, in particular
in relation to the specific pollution situations and/or observed trends in air pollution. On the other
hand, ICPs and TFH provide the Task Force on Integrated Assessment Modelling with the
information on the effects of air pollution needed for developing emission control strategies and
analysing their cost-effectiveness.

7. The expertise and deposition data of EMEP are essential for the following ongoing
activities:

(a) Quality assurance of deposition data from intensive monitoring at specific sites of
ICP Forests;

(b) Evaluation and interpretation of ICP Waters results on the present status and trends
in the chemistry and biology of surface waters;
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(c) Modelling and mapping areas by ICP Materials of increased risk of corrosion;
(d) Modelling and mapping by ICP Vegetation of ozone deposition to vegetation,

including production of maps of exceedance of critical levels of ozone (incorporating level II
factors);

(e) Quality assurance and interpretation of ICP Integrated Monitoring deposition data;
(f) Modelling and mapping by ICP Mapping and the Coordination Centre for Effects

(CCE) of critical levels and loads and areas where they are exceeded;
(g) Dynamic modelling of damage and recovery (all ICPs);
(h) Assessment of health risks from long-range transboundary air pollution (including

particulate matter, heavy metals and persistent organic pollutants) by TFH.

8. Broader cooperation of the effect-oriented activities with EMEP allows them to address
new problems and further increase the comparability and reliability of the results. However, to
provide even more comprehensive information and data to the Executive Body, as required by its
plans for further developing activities under the Convention, new information, additional data or
technical assistance would be needed concerning, inter alia:

(a) Base cation deposition;
(b) Historic data on the deposition of nitrogen;
(c) Deposition of particulate matter, heavy metals and persistent organic pollutants;
(d) Estimating land cover-specific deposition;
(e) 50 km x 50 km S and N transfer matrices;
(f) 50 km x 50 km ground-level ozone fields.

B. Cooperation with other bodies/institutions and programmes

9. The participation of ICPs and TFH in activities and programmes organized or financed by
the European Commission represented in recent years the important part of collaboration reaching
beyond the framework of the Convention and ensuring the effective use of available resources for
solving the region’s environmental problems. On the other hand, the long-term monitoring and
assessment of the effects of air pollution on the environment carried out by the effect-oriented
activities within the framework of the Convention provided a substantial contribution to the “best
available knowledge/information” needed for the relevant decision-making processes of the
European Commission. Examples of the ongoing collaboration include:

(a) Cooperation with ICP Forests in monitoring, evaluating and reporting forest
conditions in Europe;

(b) Provision of data and information to ICP Vegetation from the following
programmes funded by the European Union (EU):

(i) Biodiversity in herbaceous semi-natural ecosystems under stress  
(BIOSTRESS);

(ii) A network for the assessment of air quality in cities using bioindicator
plants (EuroBionet);

(iii) Changing climate and potential impact on potato yield and quality (CHIP);
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(c) Cooperation of ICP Mapping and CCE in providing critical levels and loads data
and maps for further elaborating EU pollution control strategies and preparing relevant directives;

(d) Cooperation of ICP Waters with the EU project: European Mountain Lake
Ecosystems: Regionalisation, Diagnostic and Socio-economic Evaluation (EMERGE) (provision
of data, biological and chemical intercalibration);

(e) Use of data from selected ICP Integrated Monitoring and ICP Waters sites in the
EU project to study region-scale recovery from acidification of catchments and surface waters
(RECOVER: 2010 project);

(f) Several ICPs are in the process of negotiating their active participation in future
EU-funded activities/projects.

10. The most important development in the collaboration would be active participation in the
implementation of the European Commission’s Clean Air for Europe (CAFE) programme, which
is under preparation. It is expected that effect-related activities would be invited to provide a
substantial contribution to the programme during the next three or four years.

11. Several programmes have developed cooperation with the European Environment Agency
(EEA), for instance:

(a) Development of concepts for assessing biodiversity and evaluating data, in
particular in forest and semi-natural vegetation ecosystems;

(b) Preparations for using the EEA Airbase data to identify the cities where air
pollution threshold levels for the protection of materials and cultural heritage are exceeded.

12. Over many years the Nordic Council of Ministers (NMR) has lent its support to the effect-
oriented activities, in particular by supporting some specific projects, sponsoring meetings, and/or
funding the publication of results. Data from ICPs Integrated Monitoring, Materials and Waters
are regularly used in NMR projects.

13. Some programmes (e.g. ICP Forests, ICP Integrated Monitoring) participate in activities of
the Global Terrestrial Observing System (GTOS) or provide data for it.

14. Ongoing or planned collaboration with other organizations/institutions also includes, for
example, cooperation with the Artic Monitoring and Assessment Programme (AMAP),
EUROSTAT, the European Association for the Science of Air Pollution (EUROSAP), the
European Forest Institute, the United Nations Environment Programme, the World Heritage
Centre of the United Nations Educational, Scientific and Cultural Organization, the World Bank,
the World Wide Fund for Nature, etc.

15. Effective cooperation among the programmes, task forces and coordinating centres under
the Working Group on Effects, their close collaboration with EMEP, the development of close
links with relevant institutions and organizations outside the Convention and active participation
in their projects, have proved to be essential for the results of the effect-oriented activities. Further
strengthening these useful links should therefore be considered a high priority in future work.
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Annex I

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON ASSESSMENT AND MONITORING OF AIR

POLLUTION EFFECTS ON FORESTS (ICP FORESTS)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. The seventeenth meeting of the Task Force of ICP Forests took place from 19 to 23 May
2001 in Ennis (Ireland) and was attended by 79 experts. The meeting addressed the following
main topics:

(a) The implementation and the evaluation of intensive monitoring (level I);
(b) Integrative evaluations of large-scale data (level I);
(c) Possible links between results achieved at levels I and II;
(d) Cooperation with other ICPs in cause-effect research;
(e) Possible contributions to the Ministerial Conference for the Protection of Forests in

Europe.

2. Evaluations of level II data focused on element input, leaching and budgets for forest soils.
Evaluations of level I data focused on the effects of heavy metals as well as on multiple influences
on soil chemistry and tree crown condition.

3. In order to further improve data quality in the crown condition assessment at the
transnational level, quality assurance concepts applied in participating countries were evaluated.
On the basis of the assessment it was decided, inter alia, to test:

(a) The implementation of international intercalibration courses redesigned to provide
data on systematic differences in assessment methods used by individual countries;

(b) The use of (digital) photography in quality assurance.

4. The Task Force at its seventeenth meeting decided to set up an ad hoc working group on
biodiversity in forests. The group will develop its activity within the framework of the Expert
Panel on Vegetation of ICP Forests, in contact with other relevant institutions and projects, in
particular the Ministerial Conference for the Protection of Forests in Europe and the European
Environment Agency.

5. Three intercalibration courses on crown condition assessment by revised methods were
organized in the Czech Republic, Finland and Portugal.

6. The programme’s web page has been pasted on the Internet under the direct administration
of the Programme Coordinating Centre (PCC). It presents ICP Forests, including the programme’s
political background, aims, structure, monitoring activities, main results and most important
publications (http://www.icp-forests.org).
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II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/tasks related to the programme’s present objectives

(a) Sixteenth Central and Eastern European Intercalibration Course on crown
condition (Czech Republic);

(b) Seventh Northern European Intercalibration Course on crown condition (Finland);
(c) Fourteenth Mediterranean Intercalibration Course on crown condition (Portugal);
(d) Meeting of the Expert Panel on Foliage (Finland);
(e) Participation in the Advisory Group of the Ministerial Conference for the

Protection of Forests in Europe on the improvement of indicators for sustainable forest
management as well as participation in the related workshop (Copenhagen);

(f) Publication of the 2001 Forest Condition Report (technical and executive reports);
(g) Publication of the 2001 Level II Report (technical report);
(h) Publication of the joint Cause-Effect Report of ICP Integrated Monitoring and ICP

Forests;
(i) Publication of the Heavy Metals Report based on level I and level II data;
(j) Contribution to the Working Group on Effects report: Occurrence, Movement and

Effects of Selected Heavy Metals;
(k) Drafting of the 2002 Forest Condition Report (level I and II technical reports,

executive report);
(l) Submission of level I crown condition data to PCC, and of further level II data to

the Forest Intensive Monitoring Coordinating Institute;
(m) Further development of the evaluation strategy for level II and level I by PCC, the

European Commission and the Forest Intensive Monitoring Coordinating Institute, in
collaboration with the Scientific Advisory Group (SAG) and National Focal Centres (NFCs);

(n) Further development of the ICP Forests web page.

B. Activities/tasks aimed at further developing the programme

(a) Further development of possible links between levels I and II, aimed at the up-
scaling of results from level II to level I;

(b) Calculation of critical levels/loads and their exceedances at level I and II;
(c) Further development of the PCC data bank system for the complete level I and II

data base under ORACLE.

C. Activities/tasks to be carried out in close cooperation with other ICPs

(a) Dynamic modelling based on level II data in cooperation with ICP Mapping;
(b) Development of methods and intercalibration of assessments of ozone damage to

trees in cooperation with ICP Vegetation;
(c) Intercalibration exercises.

III. RELEVANT DOCUMENTS AND REPORTS

(a) Forest Condition in Europe (Executive Report);
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(b) Forest Condition in Europe (Technical Report Level I);
(c) Integrative Studies on Forest Ecosystem Conditions;
(d) Atmospheric Heavy Metals and Forest Ecosystems;
(e) Intensive Monitoring of Forest Ecosystems in Europe (Technical Report Level II).
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Annex II

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON ASSESSMENT AND MONITORING OF

ACIDIFICATION OF RIVERS AND LAKES (ICP WATERS)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON
EFFECTS

1. The sixteenth meeting of the Programme Task Force, held in Riga from 18 to 20 October
2000, was attended by 37 experts from 16 Parties to the Convention. At present 21 countries
actively participate in ICP Waters.

2. The Task Force considered four reports: (i) draft report on the assessment of the leaching
of, and trends in, nitrogen at ICP Waters sites (in Europe and North America); (ii) note on the
effects of year-to-year variations in climate on trends in acidification; (iii) report on trends in
intercomparison results for the 1987-1998 period; and (iv) report on the results of the 2000
chemical intercomparison. The programme’s ongoing activities and future work-plan were also
discussed.

3. The draft report on nitrogen is a continuation of the previous work of ICP Waters on the
assessment of nitrogen in surface waters. The report aims at comparing the present status and
trends in nitrogen concentrations in surface waters with those in deposition. It contains results on
nitrate in run-off, the relative importance of nitrate and sulphate, nitrogen deposition and inorganic
nitrogen in run-off, the classification of nitrogen saturation, the relationship between nitrogen
deposition and nitrogen saturation stages, and on trends in nitrate concentrations.

4. The note on the effects of year-to-year variations in climate on trends in acidification
assesses the importance of the short-term climatic fluctuations (sea-salt episodes) and their
influence on trends in water quality.

5. The report on trends in intercomparison results includes results from 16 laboratories which
participated in six or more intercalibration exercises. Trends in the results were evaluated for the
1987-1998 period.

6. In the 2000 chemical intercalibration (Intercomparison 0014) three sets of samples were
used for the determination of: (i) major ions;  (ii) organic matter and aluminium fractions; and (iii)
heavy metals. Sixty-five laboratories in 26 countries had participated in the intercomparison
exercise.

7. Representatives of the ICP Waters Programme Centre actively participated at the meetings
of the Task Forces on ICP Integrated Monitoring and ICP Mapping, the Expert Group on Dynamic
Modelling (Ystad, Sweden, October 2000) and at the Workshop on Review of Critical Limits,
(York, United Kingdom, March, 2001).
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II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/task related to the programme’s present objectives

(a) Finalize the report on the in-depth assessment of nitrogen in surface waters;
(b) Prepare an executive summary of the 12-year report;
(c) Preparing an outline for the 15-year report;
(d) Prepare a draft report on tracing recovery in watersheds: a multivariate approach;
(e) Planning of a workshop on methods for monitoring heavy metals in surface waters;
(f) Preparation of the programme’s contribution to the substantive report on heavy

metals;
(g) Collection and processing of 2000 data and continuing management of the ICP

Waters database;
(h) Chemical intercalibration, including heavy metals;
(i) Biological intercalibration;
(j) Maintaining the ICP Waters Internet home page;
(k) Participation in the forthcoming meetings of the Task Forces on ICP Integrated

Monitoring and ICP Mapping, and in relevant workshops and technical meetings.

B. Activities/tasks aimed at further developing the programme

(a) Further consideration of problems related to the regional lake and river database,
including e.g. development of an international network to secure the necessary cover of relevant
areas;

(b) Assessment of prospects for further development of heavy metals monitoring in
surface waters;

(c) Follow up the recommendations from the Workshop on biological assessment and
monitoring, evaluation and models;

(d) Assessment of possibilities for using dynamic modelling in the ICP Waters
network;

(e) Planning and preparation of contributions in support of the future review/revision
of the protocols.

C. Activities/tasks to be carried out in close cooperation with other ICPs

(a) Participation in developing guidelines for applying dynamic modelling in activities
of ICPs;

(b) Cooperation with other ICPs in carrying out chemical and biological inter-
laboratory comparisons;

(c) Further evaluation of trends in surface waters‘ nitrogen in cooperation with EMEP.

III. LIST OF PUBLISHED DOCUMENTS AND REPORTS

Skjelkvåle, B.L. Olendrzynski, K., Stoddard, J. Traaen, T. and Wright, R.F. 2000 Draft report :
Assessment of trends and leaching in Nitrogen at ICP Waters Sites (Europe And North America). ICP
Waters report 5472001.
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Hovind, H. 2000. Intercomparison 0014. pH, K25, HCO3, NO3 + NO2, Cl, SO4, Ca, Mg, Na, K, total
aluminium, aluminium - reactive and nonlabile, TOC, COD-Mn. Fe, Mn, Cd, Pb, Cu, Ni and Zn.
NIVA-Report SNO 4281-2000, ICP Waters Report 55/2000. ISBN 82-577-3910-3.

Hovind, H. 2000. Trends in intercomparisons 8701-9812: pH, K25, NO3 + NO2, Cl, SO4, Ca, Mg, Na,
K and aluminium - reactive and nonlabile, TOC, COD-Mn. NIVA-Report SNO 4281-2000, ICP
Waters Report 56/2000.

Wright, R.F. 2000. Note on: Effect of year-to-year variations in climate on trends in acidification. ICP
Waters report 57/2001.

Kvaeven, B. Ulstein, M.J., Skjelkvåle, B.L., Raddum, G.G. and Hovind. H. 2000. ICP Waters – An
international programme for surface water monitoring. In Press Water Air Soil Poll.

Skjelkvåle, B.L. Stoddard J.L. and Andersen, T. 2000. Trends in surface waters acidification in
Europe and North America (1989-1998). In Press Water Air Soil Poll.

Stoddard, J. Traaen, T and Skjelkvåle, B.L.  2000. Assessment of Nitrogen leaching at ICP-Waters
sites (Europe and North America). In Press Water Air Soil Poll.

Raddum, G.G. and Skjekvåle B.L. 2000. Critical Load of Acidifying Compounds to Invertebrates In
Different Ecoregions of Europe. In Press Water Air Soil Poll.

Note: The references have been reproduced as received by the secretariat.
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Annex III

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON EFFECTS OF AIR POLLUTION ON MATERIALS,

INCLUDING HISTORIC AND CULTURAL MONUMENTS (ICP MATERIALS)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. The seventeenth meeting of the Programme task force was held from 11 to 12 June 2001 in
Dübendorf, Switzerland.

2. Glass materials representative of medieval stained-glass windows were withdrawn in
autumn 2000 and evaluated after three years of exposure in the multi-pollutant programme.

3. Materials for the assessment of corrosion trends were exposed in the multi-pollutant
programme in autumn 2000.

4. The programme continued its activities using derived dose-response functions for mapping
areas with a high risk of deterioration of materials and for calculating corrosion costs.

5. The programme also prepared:

(a) ICP Materials contribution to the Working Group on Effects substantive report on
Occurrence, Movement and Effects of Selected Heavy Metals;

(b) Draft proceedings of the Workshop on mapping air pollution effects on materials
including stock at risk (June 2000, Stockholm), organized in cooperation with ICP Mapping;

(c) A draft brochure for the general public on the most significant results of ICP
Materials obtained during the original part of the exposure programme;

(d) The ICP Materials web site: http://www.corr-institute.se/ICP-Materials.

6. A proposal was prepared (MULTI-ASSESS) for the European Union’s fifth framework
programme (Key Action: City of tomorrow and cultural heritage), for the strengthening of the
exposure programme with measurements of HNO3 and particulates – two important parameters in
the multi-pollutant situation. The proposal was favourably evaluated and negotiations have been
started.

II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/tasks related to the programme's present objectives

(a) Coordination of the programme including preparations for the eighteenth meeting
of the Programme Task Force in 2002;

(b) Preparation of the final reports on the evaluation of corrosion effects after one and
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two years of exposure in the multi-pollutant programme (carbon steel, zinc, copper/bronze,
limestone and painted steel);

(c) Development of a database of environmental data for the multi-pollutant exposure
programme including preparation of an environmental data report for the period from November
1999 to October 2000;

(d) Withdrawal in autumn 2001 of carbon steel, zinc and limestone specimens for
trend exposures, as well as specimens after four years of exposure in the multi-pollutant
programme;

(e) Finalization of a brochure for the general public on the most significant results
obtained during the original part of the programme.

B. Activities/tasks aimed at further developing the programme

(a) Inclusion of additional measurements on HNO3 and particulates into the
programme in order to assess their effect in the multi-pollutant situation (EU MULTI-ASSESS
project);

(b) Application of the programme’s results for mapping areas with increased risk of
corrosion, as a basis for calculating costs of damage.

C. Activities/tasks to be carried out  in close collaboration with other ICPs

(a) Finalization of proceedings of the Workshop on mapping air pollution effects on
materials including stock at risk (June 2000, Stockholm), organized in cooperation with ICP
Mapping.

III. LIST OF DOCUMENTS AND REPORTS

J. Tidblad, V. Kucera, A. A. Mikhailov, J. Henriksen, K. Kreislova, T. Yates, B. Stöckle and M.
Schreiner, "UN ECE ICP MATERIALS: Final Dose-response Functions on Dry and Wet Acid
Deposition Effects", Water air and Soil Pollution, accepted for publication.

J. Tidblad, V. Kucera, A. A. Mikhailov, J. Henriksen, K. Kreislova, T. Yates and B. Singer, "Field
Exposure Results on Trends in Atmospheric Corrosion and Pollution", in Atmospheric Corrosion,
ASTM STP 1421, H. E. Townsend, Ed., American Society for Testing and Materials, Philadelphia
(2002). In the reviewing process.

Report No 35. Results from the multipollutant programme: Corrosion attack on carbon steel after
1 and 2 years of exposure (1997-1999), final draft.

Report No 36. Results from the multipollutant programme: Corrosion attack on zinc after 1 and 2
years of exposure (1997-1999), final draft.

Report No 37. Results from the multipollutant programme: Corrosion attack on copper and bronze
after 1 and 2 years of exposure (1997-1999), final draft.

Report No 38. Results from the multipollutant programme: Corrosion attack on limestone after 1
and 2 years of exposure (1997-1999), final draft.
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Report No 39. Results from the multi-pollutant programme: Corrosion attack on painted steel after
1 and 2 years of exposure (1997-1999), final draft.

Note: The references have been reproduced as received by the secretariat.
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Annex IV

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON EFFECTS OF AIR POLLUTION ON NATURAL

VEGETATION AND CROPS (ICP VEGETATION)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. The effects of ambient ozone have been monitored on a range of natural vegetation and
crop species, with particular emphasis on monitoring the development of visible injury due to
ozone at sites across Europe and North America. These data, together with those from previous
years, are being used to identify critical level(s) (level I and II) for ozone. Current emphasis is on
the development of a model of ozone flux into white clover.

2. Progress has been made in the quantification of ozone impacts on crops in preparation for
an assessment of the economic losses associated with ozone in Europe. New sources of land-use
data have been identified that will allow greater detail to be included in maps than is currently
available. Crop groups have been identified according to ozone sensitivity and data availability,
and the possibility of incorporating soil moisture deficit and growth stage factors into the response
functions is being investigated.

3. The collation of data from published and unpublished information on the responses of
(semi-) natural vegetation to ozone, with the intention of identifying species and plant
communities “at risk” from ozone pollution, has started. The relative sensitivity of some species
has been calculated. A review of ozone effects on natural vegetation, and research requirements
for level II modelling and mapping, was presented in a technical report (EB.AIR/WG.1/2001/9).

4. ICP Vegetation has taken over the coordination of the heavy metals in mosses programme,
previously coordinated by Mr. A. Rühling (Sweden). The data from previous surveys are being
transferred into an ORACLE database linked to a geographical information system. Participating
countries are in the process of sampling mosses for the current survey.

5. The fourteenth Task Force meeting of ICP Vegetation was held in Leuven, Belgium, from
23 to 26 January 2001. Over 50 participants attended the meeting. Presentations and posters
addressed the following topics: ozone impacts on crops and natural vegetation, plant responses to
pollutant mixtures, economic assessment of crop losses, development of flux-response
relationships and heavy metal deposition to vegetation. The future development of the programme
was discussed and its short- and medium-term objectives were revised.

II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/tasks related to the programme’s present objectives

(a) Monitoring of the responses of natural vegetation and crops to atmospheric
pollution will be carried out at sites across Europe using species that are sensitive to ozone.
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These data will be used to validate the (level I) critical levels defined in the mapping
manual, and will be used to identify the effects of exceedence of these critical levels;

(b) Participants in the programme will measure stomatal conductance of white clover
exposed to ozone in ambient air to further develop and validate a flux-effect model for clover.
Flux-effect modelling will also be conducted for wheat and potato. ICP Vegetation will hold an
expert panel meeting on methodologies for calculating ozone flux and deposition to vegetation in
the spring of 2002, and is planning to host the next Critical Levels for Ozone Workshop in
Sweden in the autumn of 2002;

(c) An economic assessment of crop losses in Europe due to ozone will be performed,
including predictions for 2010 following implementation of the Gothenburg Protocol and EU
National Emissions Ceilings. This will include an assessment of impacts on arable crops, pasture
(via effects on animal production) and horticultural crops (including quality changes caused by
ozone injury on foliage);

(d) The database on ozone-sensitive species of semi-natural and natural vegetation will
be expanded further, and ozone-sensitive plant communities identified. The 2000/2001 data on
heavy metal content of mosses in Europe will be collated at the ICP Vegetation Coordination
Centre.

B. Activities/tasks aimed at further developing the programme

(a) Nationally-funded ozone exposure experiments will be conducted at selected sites
to assess the possibility of incorporating additional natural vegetation species in the experimental
programme of ICP Vegetation;

(b) Literature reviews of the effects of nitrogen deposition on (semi-) natural
vegetation and crops will be used to provide information for planning future work on these
pollutants; 

(c) Methods for mapping the location of ozone-sensitive plant communities will be
developed to facilitate identification of areas where (semi-) natural communities are at risk from
ozone;

(d) Methods for presenting results on the heavy metal content of mosses on a 50 km x
50 km EMEP grid will be developed.

C. Activities/tasks to be carried out in close collaboration with other ICPs

(a) The quantification of the effects of heavy metal deposition will be further extended
in collaboration with other ICPs. Transfer functions for heavy metals will be determined in
collaboration with ICP Mapping, and the potential use of aquatic mosses to monitor heavy metal
concentrations in lakes and rivers will be investigated in collaboration with ICP Waters;

(b) Methods for improving land-use mapping, of both crop and plant community types,
will be developed in collaboration with ICP Mapping. This will allow improved assessment of
“stocks at risk” and more accurate estimates of economic losses due to ozone.

(c) Ozone flux-effect relationships for tree species will be developed, and a photoguide
to identify ozone injury on natural vegetation, forest trees, and crops will be prepared in
collaboration with ICP Forests;

(d) The advice of ICP Materials will be sought on the assessment of economic losses
caused by air pollution;
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(e) There will be an exchange of information on nitrogen impacts on natural
ecosystems with ICP Integrated Monitoring, and on heavy metal deposition to, and accumulation
by, crops with the Task Force on the Health Aspects of Air Pollution.

III. PUBLISHED DOCUMENTS AND REPORTS

Reports

Mills, G.E., Hayes, F.H., and Reynolds, B. (2001).  Air Pollution and Vegetation: UN/ECE ICP
Vegetation Annual Report 2000/2001. Prepared for the twentieth session of the Working Group
on Effects, August, 2001.

Mills, G.E., and Hayes, F. (2001). Technical Report: The effects of ozone on semi-natural and
natural vegetation including requirements for level II modelling and mapping.
(EB.AIR/WG.1/2001/9). Prepared for the twentieth session of the Working Group on Effects,
August, 2001.

Mills, G.E. & Hayes, F.H. (2001). ICP-Vegetation Experimental Protocol for 2001.  ICP-
Vegetation Coordination Centre, Centre for Ecology and Hydrology, Bangor Research Unit,
United Kingdom.

Mills, G., Pugh, B., Jones, S., Hayes, F., Reynolds, B., Emberson, L., Ashmore, M. and Holland,
M. (2001). The UN/ECE International Cooperative Programme on Vegetation.  Progress Report to
the DETR (October, 2000 – March, 2001).  Centre for Ecology and Hydrology, Bangor, United
Kingdom.

Papers and conference proceedings

Bull, K.R., Achermann, B., Bashkin, V., Chrast, R., Fenech, G., Forsius, M., Gregor, H.-D..,
Guardans, R., Haußmann, T., Hayes, F., Hettelingh, J.-P., Johannessen, T., Krzyzanowski, M.,
Kucera, V., Kvaeven, B., Lorenz, M., Lundin, L., Mills, G., Posch, M., Skjelkvåle, B. L., Ulstein,
M. J.. Coordinated effects monitoring and modelling for developing and supporting international
air pollution control agreements.  Conference Proceedings, Acid Rain 2000, Japan, December
2000.

Fumagalli, I., Gimeno, B.S., Velissariou, D., De Temmerman, L. & Mills, G.  Evidence of ozone-
induced adverse effects on crops in the Mediterranean region. Accepted by Atmospheric
Environment.

Note: The references have been reproduced as received by the secretariat.
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Annex V

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON INTEGRATED MONITORING OF AIR POLLUTION

EFFECTS ON ECOSYSTEMS (ICP INTEGRATED MONITORING)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. The ninth meeting of the Task Force of ICP Integrated Monitoring was held in Rome from
3 to 5 May 2001. A one-day technical workshop was held prior to the Task Force meeting on 3
May.

2. The integrated monitoring network currently covers 21 European countries. Most of the
National Focal Points (NFPs) reported their 1999 results to the Programme Centre in autumn
2000. The Programme Centre carried out standard checks of the results and incorporated them into
the programme’s database. It also finalized the development of the new integrated monitoring
database and the software for reporting 1999 data. While the database now contains integrated
monitoring data from 70, mostly European, sites, some 50 sites continue to provide data regularly.

3. Laboratories participating in ICP Integrated Monitoring took part in the intercomparison
test 2000 organized by ICP Waters.

4. Scientific work addressing the priority topics has continued:

(a) Calculation of pools and fluxes of heavy metals at selected sites (led by Sweden’s
NFP). The Programme Centre has assisted in compiling additional heavy metal data provided by
NFPs. A technical report will be prepared during 2001 and a scientific paper is planned for 2002;

(b) Assessment of cause-effects relationships using biological data, particularly on
vegetation (led by Netherlands NFP). A joint assessment of data of EU/ICP Forests intensive
monitoring and ICP Integrated Monitoring is currently planned. Preparation of a joint report is
scheduled for 2003;

(c) Calculation of fluxes and trends of S and N compounds, base cations and H+ (led
by the Programme Centre). A scientific paper prepared by the Programme Centre was presented at
the Acid Rain Conference (December 2000, Tsukuba, Japan). It is planned to report further
scientific work in this field in 2003 and 2004;

(d) Dynamic modelling (led by the United Kingdom’s NFP). ICP Integrated
Monitoring participates together with other ICPs in joint dynamic modelling activities,
coordinated by the Expert Group on Dynamic Modelling. This activity is also linked to projects
financed by the Nordic Council of Ministers and the European Commission. Priority in the ICP
Integrated Monitoring work is given to site-specific modelling and testing of model uncertainties.
Earlier model applications at the integrated monitoring sites gave a good basis for this work. A
report on the first results is planned for 2002.

5. The Programme Centre participated in the EU project “Networking of Long-term
Integrated Monitoring in Terrestrial Systems” (NoLIMITS), contributed to the building of a
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pilot meta-database, and was represented in the NoLIMITS Task Force. The final reports
from the project were published in autumn 2000, and are available at
http://nolimits.nmw.ac.uk/.

6. A representative of the Programme Centre participated in an evaluation project of the
integrated monitoring programme carried out in the Baltic countries. The project was funded by
the Nordic Council of Ministers, and the main aim was to assess the benefits of the investments of
the Council in establishing integrated monitoring in these countries. The evaluation report was
published in autumn 2000.

7. ICP Integrated Monitoring was represented at the Acid Rain Conference (December 2000,
Tsukuba). The presented scientific paper “Fluxes and trends of nitrogen and sulphur compounds at
Integrated Monitoring Sites in Europe” will be published in Water, Air and Soil Pollution.

II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/tasks related to the programme’s present objectives

(a) Maintenance and development of the programme’s database at the Programme
Centre, including adding quality-controlled national data for 2000;

(b) Participation in inter-laboratory comparisons organized by other ICPs;
(c) Collecting and processing additional information (background information/site

descriptions) for detailed assessments (e.g. dynamic modelling);
(d) Continuation of scientific work on:

(i) Calculation of concentrations, pools and fluxes of heavy metals at 
selected sites;

(ii) Assessment of cause-effect relationships for biological data 
(particularly vegetation);

(iii) Assessment of pools, fluxes and trends of S and N compounds, base 
cations and H+;

(iv) Site-specific dynamic modelling and impact scenario assessment.

B. Activities/tasks aimed at further developing the programme

(a) Participation in the activities of external organizations, particularly of the Global
Terrestrial Observing System (GTOS) and the International Long Term Ecological Research
Network (ILTER);

(b) Participation in projects with a global change perspective. Data from sites in the
ICP Integrated Monitoring network will be used in the EU project “Carbon and nitrogen
interactions in forest ecosystems” (CNTER), and in the project “Climate induced variation of
dissolved organic carbon in Nordic surface waters” (NMDTOC) of the Nordic Council of
Ministers.

C. Activities/tasks to be carried out in close collaboration with other ICPs

(a) Participation in dynamic modelling activities following recommendations of the
expert group meeting (October 2000, Ystad);
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(b) A joint assessment of vegetation data of EU/ICP Forests intensive monitoring
programme and ICP Integrated Monitoring;

(c) Continued assessing of trends in surface waters, in cooperation with ICP Waters.

III. PUBLISHED DOCUMENTS AND REPORTS

Programme’s annual report

Kleemola, S. and Forsius, M. (eds.) 2000. International Co-operative Programme on Integrated
Monitoring of Air Pollutant Effects on Ecosystems. 9th Annual Report. Finnish Environment
Institute, Helsinki. The Finnish Environment 427. 63 p.

Evaluations of international ICP Integrated Monitoring data and dynamic model development

Holmberg, M., Rankinen, K., Johansson, M., Forsius, M., Kleemola, S.,  Ahonen, J. and Syri, S,
2000. Sensitivity of soil acidification model to deposition and forest growth. Ecological Modelling
135 (2-3): 311-325.

Parr, T., Simpson, I., Forsius, M., Kovacs-Lang, E., Maracci, G., Tschirley, J., Menne, B. and
Ferretti, M. 2000. NoLIMITS Report 1: Final report and strategic plan. Report of the EU project
“Networking of Long-term Integrated Monitoring in Terrestrial Systems”. www-version:
http://nolimits.nmw.ac.uk/, 32 p.

Rankinen, K., Forsius, M., Holmberg, M. and Lepistö, A. 2000. NoLIMITS Report 3: Using
Models in NoLIMITS. Report of the EU project “Networking of Long-term Integrated Monitoring
in Terrestrial Systems”. www-version: http://nolimits.nmw.ac.uk/, 22 p.

Starr, M., Bråkenhielm, S. and Forsius, M 2000. Integrated Monitoring in the Baltics - Evaluation
of two Nordic projects. Nordic Council of Ministers, Copenhagen.  DIVS: 2000:824. 55 p.

Stoddard, J.L., Jeffries, D.S., Lükewille, Forsius, M., Mannio, J. and Wilander, A. 2000. Is
acidification still an ecological threat? - Reply. Nature 407: 857-858.

Vuorenmaa, J., Kleemola, S. and Forsius, M. 2000. Trend assessment if deposition and runoff
water fluxes and runoff water chemistry at European ICP Integrated Monitoring sites. Verh. Int.
Verein. Limnol 27: 384-390.

Note: The references have been reproduced as received by the secretariat.
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Annex VI

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE INTERNATIONAL
COOPERATIVE PROGRAMME ON MAPPING CRITICAL LEVELS AND LOADS

(ICP MAPPING)

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. National critical loads/levels data sets have been updated and sent to the Coordination
Centre for Effects (CCE) by February 2001. At the eleventh CCE Workshop (April 2001,
Bilthoven, Netherlands) and the seventeenth meeting of the Task Force of ICP Mapping (May
2001,  Bratislava), it was reported that the quality of the data sets had improved in most cases, but
in general more National Focal Centres (NFCs) had been expected to respond to the call for data.

2. Emission reduction scenarios have been examined with respect to the predicted
development of critical load/level exceedances (cooperation with the International Institute for
Applied Systems Analysis (IIASA)). In national studies (e.g. Germany) long-term trends of air
pollution and critical loads exceedances have been addressed.

3. A revision of the Manual concerning more sophisticated methods of mapping critical
levels of ozone (level I) has been prepared. Ozone flux models (level II) have been further
developed. A report on the progress achieved for both levels was presented to the Task Force at its
recent meeting.

4. Further research has been conducted on empirical critical loads for nitrogen. Related
results and recommendations for further work, including special items addressed by the Workshop
on Chemical Criteria and Critical Limits (March 2001, York), were also presented at the
seventeenth meeting of the Task Force.

5. A draft manual revision for mapping acceptable levels of air pollutants for materials was
prepared on the basis of the results of the Workshop on mapping air pollution effects on materials
including stock at risk (June 2000, Stockholm). The draft (www.icpmapping.com) will be
presented for approval at the seventeenth meeting of the Task Force of ICP Materials (June 2001,
Dübendorf), before inclusion into the Mapping Manual.

6. An expert meeting on dynamic modelling was held in October 2000 in Ystad and its
results were reported at the recent Task Force of ICP Mapping meeting. Models that predict
ecological recovery from acidification for terrestrial and aquatic ecosystems are available, while
models for the nitrogen cycle are not yet adequate and further work is required.

7. Following the recommendations of the Ystad meeting, ICP Mapping will initiate and
support the NFCs dynamic modelling activities and their active participation in the common
presentation of the results on the European scale. To this end, a Training Workshop for Eastern
and Mediterranean Countries was held in February 2001 in Zagreb. Necessary harmonization of
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the models was discussed at the Workshop on Chemical Criteria and Critical Limits (March 2001,
York).

8. A draft manual on dynamic modelling prepared by CCE was presented at the CCE
Workshop. It was then discussed in detail at the Task Force meeting and its finalization was
agreed. The Task Force noted that many countries had sufficient data to carry out dynamic
modelling. It stressed, however, that successful work would also require adequate political and
financial support.

9. The first meeting of the Ad Hoc Expert Group on Effect-based Critical Limits for Heavy
Metals took place in October 2000 in Bratislava. The group compiled a set of critical limits for
Cd, Pb and Hg, reflecting the present state of knowledge and characterizing different levels of
risk. The Task Force, while welcoming the progress, also noted that the critical limits and transfer
functions, which were the prerequisite for critical load calculations, needed further development
and harmonization.

10. The Short Guidance for the Calculation of Critical Loads for Cd, Pb and Hg from Effect-
based Critical Limits was produced shortly after the Bratislava meeting. The guidance should
assist the interested countries to commence, using simplified methods, the preparation of national
contributions to the mapping of critical loads of heavy metals on a European scale.

11. The Workshop on Chemical Criteria and Critical Limits, organized by the United
Kingdom’s NFC as a contribution in kind, took place in March 2001 in York. The Workshop
considered currently used, as well as new or alternative chemical criteria and critical limits, and
the guidance needed in their application. The Task Force reviewed the results of the workshop and
agreed that its recommendations should be considered in an upcoming revision of the Mapping
Manual.

12. Studies are being carried out by CCE and by the United Kingdom’s NFC (contribution in
kind) aimed at the harmonization in defining ecosystems (used in calculation of critical loads).

13. Critical load estimations are being validated in national studies (e.g. Germany,
Switzerland, Poland).

14. A subregional Training Workshop on Critical Loads Calculations for Air Pollutants and
Mapping in East and South-East Europe took place in March 2001 in Chisinau, as a follow-up to
the Pushchino 1999 workshop, to further increase participation of east European countries in the
activities of the Mapping Programme. 

II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities related to the programme´s present objectives

(a) Maintenance and updating of the database of steady-state critical loads of sulphur
and nitrogen and of data derived from them;
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(b) Further development of methods for the application of empirical critical loads, in
particular for nitrogen;

(c) Harmonization of ecosystem definitions (testing the EU nature information system
(EUNIS) habitat classification), and of chemical criteria and critical limits (including revision of
the Mapping Manual);

(d) Further investigation of uncertainties and possible systematic biases;
(e) Application of more sophisticated methods to derive critical levels for ozone

(revision of the Manual for level I methods), also including health effects;
(f) Ongoing research on ozone-flux models and review of stock at risk;
(g) Application of new methods and databases for the assessment of acceptable levels

for materials (revision of the Manual);
(h) Development, harmonization and application (in national exercises) of methods to

assess recovery and risk of future damage, including elaborating of a dynamic modelling manual;
(i) Strengthening of research on N dynamics and the influence of climate change;
(j) Identification of trends and effects associated with the implementation of the

Protocols to the Convention and other scenarios;
(k) Further harmonization of critical limits and transfer functions for heavy metals,

support of necessary experimental work;
(l) Development, testing and validation of critical load and “stand-still” calculation

tools for heavy metals in national mapping activities, including comparison of their results;
(m) Organization of thematic and subregional (training) workshops.

B. Activities/tasks aimed at further developing the programme

(a) Further development and broadening of the programme’s activities aiming at, but
not limited to: (i) improving calculation methods and databases according to the best available
knowledge; (ii) harmonizing methods; (iii) identifying trends in air pollution and its effects; and
(iv) investigating uncertainties;

(b) Strengthening of links between ICP Mapping and the individual NFCs in order to
ensure their more active participation in the work of the programme, including establishing of a
network for help in kind, in particular for dynamic modelling activities;
 (c) Continued participation in the work of an expert group on dynamic modelling;
further development of methods and provision of technical support to ICP Mapping and other
ICPs in relevant modelling activities;

(d) Preparation of a scientific background for the future review of the existing
Protocols, including the production of maps (on a European scale) of acidity, ozone exposure
(level II) and heavy metals, and the assessment of trends in effects and recovery;

(e) Development of tools and procedures for dynamic modelling of nutrient nitrogen
on a European scale and for mapping of the results;

(f) Dissemination of information to policy makers, scientists and the wider public;
(g) Monitoring of the impact of the implementation of protocols and assessment of

their effectiveness.
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C. Activities/tasks to be carried out in close cooperation or jointly with other programmes

(a) Intensification of activities of ICP Mapping and the individual NFCs and their
close cooperation with other ICPs, especially in the further development and application of
dynamic modelling, and in deriving and mapping acceptable levels for materials, critical levels for
ozone, and critical loads for heavy metals;

(b) Development of dynamic models for spatial applications, based on (requested)
EMEP data on historic deposition fields for sulphur and nitrogen species and total base cations;

(c) Cooperation with the Joint Task Force on the Health Aspects of Air Pollution in
assessing and mapping the health effects of ozone, particulate matter, heavy metals and persistent
organic pollutants (POPs);

(d) Cooperation with other ICPs in the assessment and mapping of stock at risk (as
related to the multi-pollutant effects on materials, and effect of ozone on forests, crops and natural
vegetation).

III. PUBLISHED DOCUMENTS AND REPORTS

Brega, V. et al. (2001): Proceedings of the Training Workshop on Critical Loads Calculations for
Air Pollutants and Mapping in East and South-East Europe, Chisinau, Republic of Moldova, 22 –
24 March 2001, in print.
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Fijan, S. et al. (2001): Proceedings of the Training Meeting of the UN/ECE Expert Group on
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and Soil Pollution: Focus 1: 91-101.
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M, Posch M, Suutari R, Syri S (2000) Integrated Environmental Assessment Modelling. EU/LIFE
Project "Coupling of CORINAIR Data to Cost-effective Emission Reduction Strategies Based on
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Environment 387, Finnish Environment Institute, Helsinki, Finland, 108 pp.
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for Acid Deposition in Asia: Training, Model Validation, and Upgrading (RAINS-ASIA Phase II).
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Loads Calculations: Developments and Tentative Applications. TemaNord 2000:566, Nordic
Council of Ministers, Copenhagen, Denmark, pp.8-19.
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L, Li J, Peng C, Pu Y, Ramankutty R, Streets D (2000) Integrated analysis for acid rain in Asia:
policy implications and results of RAINS-Asia model. Annual Review of Energy and the
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Pollution 109: 517-524.
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Annex VII

REVIEW OF THE ACTIVITIES AND ACCOMPLISHMENTS OF THE TASK FORCE ON
THE HEALTH ASPECTS OF AIR POLLUTION

I. ACTIVITIES SINCE THE NINETEENTH SESSION OF THE WORKING GROUP ON 
EFFECTS

1. The editorial group, established by the Task Force at its meeting in May 2000, met in
Bilthoven (Netherlands) from 25 to 27 October 2000 and prepared a draft of the report “Health
risks of heavy metals from long-range transboundary air pollution”. The draft has been further
edited and prepared for publication.

2. Early in 2001 the World Health Organization’s European Centre for Environment and
Health (WHO/ECEH) was transferred from Bilthoven to Bonn (Germany). The Bonn Office of
WHO/ECEH is gradually being developed and becoming fully operational.

3. Preparations for reviewing the health risks of POPs were started by the Task Force already
in 2000. The next meeting of the Task Force on the Health Aspects of Air Pollution, to be held in
autumn 2001 in Bonn, will carry out the review and draw up a report on the results of the
preliminary assessment.

II. ACTIVITIES AND TASKS PLANNED FOR 2001/2002

A. Activities/tasks related to the Task Force’s present objectives

(a) Assessment of the health risks of selected POPs from the long-range transport of
air pollution;

(b) Continuing assessment of new information on the health risks of particulate matter
with emphasis on the contribution from the long-range transport of air pollution.

B. Activities/tasks aimed at further developing the Task Force’s work

(a) Assistance in developing appropriate criteria for particulate matter for use in
integrated assessment modelling.

C. Activities/tasks to be carried out in close cooperation or jointly with other programmes

(a) Development of a methodology for health impact assessment.
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Annex VIII

DRAFT OUTLINE OF THE 2004 SUBSTANTIVE REPORT ON THE ASSESSMENT OF
PRESENT AIR POLLUTION EFFECTS AND THEIR RECORDED TRENDS

1. The main purpose of the 2004 substantive report would be to summarize updated scientific
knowledge on the present state of the effects of major air pollutants and on their recorded trends.
The report should provide the necessary background information for effect-based
reviewing/updating of the existing Protocols. Thus, rather than reviewing ongoing effect-oriented
activities of ICPs and TFH, the report should assess the state of the environment and health risks
in relation to the effects of air pollution, in particular by acidifying substances, nutrient nitrogen,
ground-level ozone, heavy metals and persistent organic pollutants. The report should be
adequately referenced.

2. The Bureau of the Working Group on Effects has drawn up the following draft outline,
taking into account the expected contributions from ICPs and TFH, and available EMEP data.

Chapter I. Introduction

(a) Objectives of the report;
(b) Major air pollutants and their control;
(c) Air pollution situation in the region and observed trends.

Chapter II. Environmental and health effects of major air pollutants and their recorded trends

(a) Present status; and
(b) Recorded trends

in the effects of acidifying substances, nutrient nitrogen, ground-level ozone, heavy metals, and
persistent organic pollutants on:

(i) Forest ecosystems;
(ii) Chemistry and biology of surface waters;
(iii) Corrosion/deterioration of materials, including buildings and cultural 

heritage;
(iv) Natural vegetation and crops;
(v) Biological, chemical and physical state of selected, well defined

ecosystems;
(vi) Human health.

Chapter III. Assessment and mapping of areas at risk, stock at risk and population at risk

(a) Derivation of critical loads/levels (critical limits) and determination of their
exceedances for major air pollutants;

(b) Assessment and mapping of areas at risk;
(c) Assessment and mapping of stock at risk (e.g. materials, crops);
(d) Assessment of population at risk.
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Chapter IV. Assessment of damage due to air pollution effects

(a) Estimation of economic damage due to atmospheric corrosion of materials;
(b) Assessment of crop losses in Europe due to ozone;
(c) Estimation of economic damage due to atmospheric pollution of semi-natural

vegetation and forest ecosystems;
(d) Economic valuation of the health effects.

Chapter V. Conclusions and recommendations

(a) Overall assessment of the present status and recorded trends;
(b) Assessment of the impact of the implementation of existing protocols;
(c) Outline of needs for stronger control/additional measures;
(d) Review of desirable data/information not available;
(e) Recommendations for the further development of the effect-oriented activities.


