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1. At its meeting, held in Geneva from 17 to 19 March 2004, the Extended Bureau of the 
Working Group on Effects (the Bureau of the Working Group, the Chairs of the Task Forces, and 
the representatives of the programme centres of the International Cooperative Programmes 
(ICPs)) noted that the substantive report to provide an in-depth view on the status and trends of 
the effect-oriented work, was being finalized. It also noted that for the celebrations of the 
Convention’s twenty-fifth anniversary a book on the history of the Convention was being 
prepared. The Extended Bureau agreed that the 2004 joint report could reflect the historic focus of 
these documents by summarizing the history and highlights of each ICP and Task Force.  
 
2. This report, therefore, reviews the history of the Working Group on Effects, its ICPs and 
Task Forces, together with their main accomplishments over the years and their major influences 
on the work under the Convention. Details of the current status and trends of air pollution effects 
can be found in the 2004 substantive report and its executive summary (EB.AIR/WG.1/2004/14) 
of the Working Group on Effects. 
Documents prepared under the auspices or at the request of the Executive Body for the 
Convention on Long-range Transboundary Air Pollution for GENERAL circulation should be 
considered provisional unless APPROVED by the Executive Body. 
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I. HISTORY OF THE WORKING GROUP ON EFFECTS 
 
3. The Convention states, concerning research and development (art. 7) on effects, that the 
"Contracting Parties, as appropriate to their needs, shall initiate and cooperate in the conduct of 
research into and/or development of [...] the effects of sulphur compounds and other major air 
pollutants on human health and the environment, including agriculture, forestry, materials, aquatic 
and other natural ecosystems and visibility, with a view to establishing a scientific basis for 
dose/effect relationships designed to protect the environment". Article 8, on the exchange of 
information, stipulates that the contracting Parties "shall, in their common interests, exchange 
available information on [...] physico-chemical and biological data relating to the effects of long-
range transboundary air pollution and the extent of the damage which these data indicate can be 
attributed to long-range transboundary air pollution". According to article 9, the Parties 
"emphasize [...] the desirability of establishing a framework for a cooperative environmental 
monitoring programme, based on and taking into account present and future national, subregional, 
regional and other international programmes [and] the need to monitor chemical components in 
other media such as water, soil and vegetation, as well as a similar monitoring programme to 
record effects on health and environment". To this end, "the Executive Body shall [...] establish, 
as appropriate, working groups to consider matters related to the implementation and 
development of the present Convention" (art.10).  
 
4. A "working group [was] established on effects of sulphur compounds on the environment" 
at the first session of the Interim Executive Body for the Convention held on 27-31 October 1980 
in Geneva (ECE/ENV/IEB/2, annex I). The Working Group was to cover the following: (i) 
materials, including historic and cultural monuments; (ii) aquatic ecosystems; and (iii) soil, 
groundwater and vegetation. Its mandate was: "Giving initial attention to effects on materials, the 
working group shall collect and assess available information on the above and related subjects 
including available knowledge on important dose-effect relationship and the extent of estimated 
damage caused by sulphur compounds and the estimated benefits, including economic benefits, 
deriving from possible emission reductions. The working group will also take fully into account 
the work on effects on health and visibility as referred to [in the existing work of the World 
Health Organization (WHO) and the World Meteorological Organization (WMO)]." 
 
5. The first session of the Working Group on Effects of Sulphur Compounds on the 
Environment was convened on 27-30 April 1981 in Geneva. It had before it a series of 
contributions from delegations on approaches and methods used for determining the effects of 
sulphur compounds on material and assessing the damage caused. At its second session on 30 
August-3 September 1982, the Working Group drew up and agreed upon cooperative research 
activities. At its third session on 5-8 March 1984, "delegations expressed their satisfaction with 
the proposal for an international cooperative exposure programme [on materials]" and "the  
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Working Group on Effects agreed to ask the Executive Body to appoint [...] a lead country or 
countries for the international cooperative programme on effects of acidifying compounds on 
lakes and streams, and for international cooperation on monitoring of forest damage caused by air 
pollution" (EB.AIR/WG.1/2, paras. 10 and 30).  
 
6. The current name, the Working Group on Effects, was established by the Executive Body 
in the report of its first session, held on 7-10 June 1983, appearing in annex III "Work plan for the 
implementation of the Convention". During the following years, additional programmes were set 
up under the Working Group to cover new areas of importance.  
 
7. The effect-oriented activities under the Convention are mainly carried out by ICPs and 
guided by the Working Group on Effects which is responsible for coordinating such work. The 
Working Group’s sessions, held once a year, are a forum for examining the research results, 
discussing related policies and providing feedback on the research. The elected Bureau of the 
Working Group on Effects undertakes the detailed planning, coordination, assessment and 
reporting of activities as defined in the work-plan for the implementation of the Convention and 
carried out by its subsidiary bodies. The Working Group reports on its activities to the Executive 
Body each year.  
 
8. Each ICP is coordinated by a lead country, which appoints a chairperson, and has a 
programme centre responsible for gathering data and information resulting from ICP activities. 
The programme holds a task force meeting, typically once a year, to assess recent results, discuss 
activities and draft its programme of work in keeping with the requirements of the Executive 
Body. ICPs set up observation sites, monitoring networks and experimental programmes, hold 
seminars and workshops, which deal with specific technical items. They involve numerous 
scientific institutes and a large number of researchers in many Parties to the Convention. The 
programmes are mostly funded by voluntary national contributions, and programme centres are 
mainly supported by the programme lead countries or the countries hosting centres (often these 
are the same).  
 

II. HISTORY OF THE INTERNATIONAL COOPERATIVE PROGRAMMES 
AND TASK FORCES 

 
A.   International Cooperative Programme on the Assessment and Monitoring of                 

Air Pollution Effects on Forests (ICP Forests) 
 
9. In the early 1980s a severe deterioration of forest condition was observed in large areas of 
Europe. ICP Forests was established as a response to growing concern about the role of air 
pollution in this decline. From its first Task Force meeting, held in Freiburg (Germany) on 4  
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October 1985, Germany has been the lead country of the programme. The programme 
coordinating centre has been hosted by the Federal Research Centre for Forestry and Forest 
Products in Hamburg (Germany). Since 1986 the monitoring activities have been carried out in 
close cooperation with the European Commission. Based on its 1985 mandate (ECE/EB.AIR/7), 
ICP Forests has continuously aimed to monitor the spatial and temporal variation in forest 
condition with a systematic large-scale and transnational network of around 6000 monitoring 
plots (level I). In addition, more than 850 intensive monitoring plots (level II) were installed to 
contribute to a better understanding of the relationships between the condition of forest 
ecosystems and stress factors, in particular air pollution. Currently 40 countries contribute to the 
programme. 
 
10. Important results have been derived from both level I and level II monitoring network 
data: 
 

(a) Tree crown condition at level I plots has been assessed annually since the 
programme’s origin. In the mid-1990s Scots pine, beech, holm oak, Norway spruce, European and 
sessile oak recovered from their original state of defoliation. After several years of stability, in 
2003 defoliation increased again across all these tree species. More than one fifth of the 130,000 
sample trees assessed in 2003 were classified as moderately or severely damaged. Weather 
conditions and air pollution were explanatory variables of the high spatial and temporal variation 
of crown condition along with biotic factors and tree age; 

(b) The level II plots have provided data on defoliation and related measurements from 
1996 onwards. The results from 300 selected forest plots, mostly in background areas, confirm 
that atmospheric sulphur and nitrate deposition decreased in 1996-2001 but were stable for 
ammonium over this time. On half of these plots the total sulphur (S) and nitrogen (N) deposition 
(calculated from bulk and throughfall measurements) was 9 and >14 kg/ha/year, respectively, at 
the end of the 1990s; 

(c) Critical loads were exceeded at many of the 230 selected level II sites, where all 
necessary information on soil solution, deposition, meteorology, forest growth and soil chemistry 
was available. The critical loads of acidity, based on harmful effects on tree roots, were exceeded 
at 33% of the plots, and those based on threshold limits of base cations or aluminium leaching at 
64% of the plots. The critical loads of nitrogen, based on the eutrophying effects on tree foliage, 
were exceeded at 45% of the plots in 1995-1999; 

(d) Ozone concentrations were measured by passive sampling at around 100 level II 
plots since 2000. Ozone concentrations modelled from the sampling data were high in the 
southern and northern latitudes. The critical levels of ozone were exceeded at 95% and 69% of the 
sites monitored in south-western Europe using new (5000 ppb.hour, parts per billion times hours) 
and old (10,000 ppb.hour) criteria, respectively.  
 



EB.AIR/WG.1/2004/3 
  page 5 
           

11. The major influence of the programme can be summarized as follows: 
 

(a) With its large-scale monitoring network, ICP Forests is currently operating one of 
the world’s largest biomonitoring networks. Complemented with data from its intensive 
monitoring network, the programme provides a comprehensive overview of the spatial and 
temporal variation of forest condition across Europe; 

(b) ICP Forest cooperation within the Convention has covered, inter alia, ozone 
damage (ICP Vegetation), harmonization of monitoring methods and common reports (ICP 
Integrated Monitoring) and the calculation of critical loads (ICP Modelling and Mapping); 

(c) The monitoring results have contributed to the science behind various protocols to 
the Convention and their review as well as to the clean air policies of the European Union.  The 
results include deposition measurements, critical load calculations, the statistical relationships of 
these predictors with effects on forests and trees, and dynamic acidification model applications in 
cooperation with other ICPs; 

(d) The activities in the future will include, inter alia, continuation of regular 
overviews of forest condition in Europe, evaluation of deposition impacts on forest growth and 
the evaluation of changes in ground vegetation composition. Continuing cooperation within and 
outside the Convention is considered essential.  
 

B.   The International Cooperative Programme on Assessment and Monitoring of 
Acidification of Rivers and Lakes (ICP Waters) 

 
12. ICP Waters was established by the Executive Body in 1985 (EB.AIR/7, annex V). Canada 
was appointed as lead country for the first phase. The delegation from the Soviet Union offered to 
support activities in the initial programme. The offer from Norway to provide programme centre 
facilities was accepted. A task force was given the mandate to plan and supervise activities 
undertaken within ICP Waters. The ICP task force, at its first meeting, held on 27 April 1986 in 
Grafenau (Germany), defined the aims of the programme to assess, on a regional basis, the degree 
and geographical extent of acidification of surface waters, and to describe and evaluate long-term 
trends and variation in aquatic chemistry and biota attributable to atmospheric pollution. The data 
collected are based on existing programmes in participating countries, implemented voluntarily. 
They provide information on dose/response relationships under different conditions and correlate 
changes in acidic deposition with the physical, chemical and biological status of lakes and streams 
(EB.AIR/WG.1./R.21). Initial phase of the programme under the leadership of Canada ended in 
1986 by finalizing the programme manual. For the subsequent implementation phase Norway was 
entrusted with the role of the programme lead country. Currently, 19 Parties host a national focal 
centre (NFC) for ICP Waters. 
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13. The main achievements are as follows:  
 

(a) A major goal of the work of ICP Waters is to evaluate the changes in surface water 
chemistry in relation to emission reductions. The work has provided the strongest evidence of 
positive emission control effects, there is a consistent pattern of recovery across a large number of 
sites. A region-wide recovery of surface waters from acidification in Europe and North America 
was documented in the late 1990s, indicating that sulphate concentrations were decreasing and 
that alkalinity concentrations and pH showed positive trends in most regions. Nitrate showed no 
consistent regional trend pattern, but a clear positive relationship between nitrogen deposition and 
nitrate concentration in surface water was documented; 

(b) Evidence of a biological response to reduced surface water acidification is not 
uniform throughout the study area. The recovery of invertebrates was documented in the 
Scandinavian countries in recent years, while at the most acidified Central Europe sites, 
improvements in water quality have not yet reached a level where widespread effects on biology 
could be detected; 

(c) Evaluation of dose-response relationships between water chemistry and 
invertebrate assemblages led to proposals of critical limits of acid neutralizing capacity for 
different regions of Europe. The first documents were published in the early 1990s and the results 
were used in the Convention’s critical load mapping activities; 

(d) Calculation of critical loads for surface waters for the ICP Waters sites with early 
1990s data indicated that in some regions surface water sites were more sensitive to acidification 
than forest soils. If the ICP Waters sites have been used in the Convention’s mapping activities, 
the critical loads for those area would have been lower; 

(e) Methods for summarizing regional dynamic model predictions were compiled in 
the ICP Waters 15-year report of 2003. A methodology for the derivation of "target" loads is 
being proposed for use within the Convention.  
 
14. The major influence can be summarized as follows: 
 

(a) Surface waters are much more responsive than either soils or terrestrial vegetation 
to changes in long-range transboundary acid deposition. Lakes and rivers integrate response over 
the entire catchment area. The monitoring network covers 16 European countries, the United 
States and Canada and includes long-term data series (>15 years) for more than 100 sites;  

(b) Since 1990, ICP Waters has documented and reported to the Convention a region-
wide reduction in surface water acidification due to emission reductions stipulated by the 
Convention’s protocols; 

(c) International cooperative work on emission reductions to abate surface water 
acidification has been successful. There is a need to continue national monitoring programmes 
that submit their data to ICP Waters and the yearly chemical and biological intercalibration 
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exercises. Among the major uncertainties in the future chemical and biological recovery are the 
effects of climate change and nitrogen on the ecosystems. 
 

C.   International Cooperative Programme on Effects of Air Pollution on Materials, 
Including Historic and Cultural Monuments (ICP Materials) 

 
15. The detrimental effects of air pollutants on materials, including cultural heritage, have 
been known for a long time. It was thus natural that such effects were amongst the first considered 
for international cooperation under the Working Group of Effects. ICP Materials started its 
activities in 1985 with two preparatory meetings in Stockholm. The first meeting was held on 10-
11 March 1986 in Watford (United Kingdom). Sweden was appointed as the lead country and it 
provided the main research centre. The original aim was to perform a quantitative evaluation of 
the effects of sulphur pollutants in combination with NOx and other pollutants as well as climate 
parameters on the atmospheric corrosion of important materials, including cultural heritage, and 
to assess the effects of pollution trends on trends in corrosion. The current mandate is to provide 
information on the quantification of the multi-pollutant effects on the atmospheric corrosion of 
important materials under different environmental conditions. The implementation is supported by 
an environmental sub-centre and by a number of research sub-centres, which are at present 
responsible for the creation of an environmental databank and for different categories of 
materials, respectively. A new research sub-centre for cultural heritage and stock at risk was 
established by the Executive Body in 2003. Many parties are providing the programme with test 
sites for exposing material samples and measuring of environmental parameters. Currently 19 
Parties participate in the work. 
 
16. The main achievements have been as follows: 
 

(a) In 1987 an extensive eight-year field exposure programme was started on 39 test 
sites.  It included specimens of metals, calcareous stones, painted surfaces, glasses to represent 
medieval glass windows and electronic materials. At regular intervals one-year exposures of steel 
and zinc specimens were also performed. Based on the exposure programme’s results, dose-
response functions for several important materials have been obtained. These functions subdivide 
the effects of pollution on corrosion into two terms representing dry and wet deposition. For most 
materials dose-response functions have been obtained containing SO2 concentration. The 
decreasing trends of SO2 and acidity of precipitation have resulted in decreasing deterioration 
rates of the exposed materials.  On average the rates decreased by about 50% during a ten-year 
period (1987-1997) but this varied with material. Zinc corrosion has decreased the most (about 
70%), while copper has decreased the least (about 30%); 

(b) A new multi-pollutant exposure programme was carried out in 1997-2001 to take 
into account the changing pollution situation in the industrialized countries. The aim was to  
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develop further the dose-response functions describing the multi-pollutant effects on materials, 
incorporating also the effect of nitrogen pollutants, ozone and particulate matter. The results are 
now subject to a final statistical evaluation.  
 
17. ICP Materials has derived acceptable levels of pollutants based on background corrosion 
rates and the dose-response relations from the 1987-1994 field exposure. It has demonstrated its 
usefulness in mapping areas with elevated risk of corrosion in several European countries and for 
the calculation of corrosion costs. Its activities have been carried out in cooperation with ICP 
Modelling and Mapping, the Task Force on Economic Aspects of Abatement Strategies and 
EMEP. The present strategy is to focus especially on the effects of pollutants on objects of 
cultural heritage, including stock at risk, and cost-benefit analysis.  This work has much potential 
to influence work on future review and reunion of protocols and directives on air pollutants and 
air quality. 
 

D.   International Cooperative Programme on Effects of Air Pollution on  
Natural Vegetation and Crops (ICP Vegetation) 

 
18. This programme was established as a response to the growing concern about crop damage 
caused by ozone pollution. ICP Crops, so called after its initial official name, International 
Cooperative Programme for Research on Evaluation of Effects of Air Pollutants and Other 
Stresses on Agricultural Crops, had its inaugural Task Force meeting on 1-3 December 1987 at 
Sutton Bonington (United Kingdom). The United Kingdom has been the lead country for this 
programme since then. The objectives (ECE/EB.AIR/16, annex II, item 3.3.3) were "to provide 
realistic ozone dose-response relationships for economically important crops" and "to explore the 
possible use of crops as effective indicators of the potential for damage by ozone to natural 
ecosystems". In its early years, the Programme focused on the impacts of ozone on crops. In the 
late 1990s, the effects on (semi-) natural vegetation were included and, in 1998 the programme 
was renamed "ICP Crops and non-wood plants". However, the remit broadened again in 1998 to 
include an assessment of atmospheric deposition of heavy metals on crop plants and the current 
programme name was agreed in 1999. In 2001, the programme expanded considerably by the 
inclusion of an ongoing pan-European study assessing the heavy metal concentration in mosses. 
Since 1998, the coordination centre for the ICP Vegetation has been at the Centre for Ecology and 
Hydrology, Bangor, United Kingdom. The Programme currently includes contributors from 31 
Parties. 
 
19. The main achievements of the Programme are as follows: 
 

(a) ICP Vegetation has reported leaf injury (small yellow or brown flecks on the leaf 
surface) resulting from ambient ozone, injury has been detected in each of the 16 countries that 



EB.AIR/WG.1/2004/3 
  page 9 
           

have participated in the biomonitoring programme with clover species. Significant biomass 
reductions have also been found in clover species in South and Central Europe; 

(b) The programme has identified ozone injury on over 20 important crops growing in 
commercial fields in Europe. A study conducted in 2002 indicated that full compliance with the 
Gothenburg Protocol in 2010 would reduce economic losses in Europe by 30% (compared to 
1990). The study indicated that in 2010, the highest economic losses were likely to be for wheat, 
potato, sugar beet and pulses; 

(c) The development of critical levels for ozone has resulted in dose-response 
functions for accumulated ozone exposure over the growing period for crops, (semi-)natural 
vegetation and trees. New flux-based critical levels have been derived recently for selected crops 
and provisionally for forest trees; 

(d) In 2003, ICP Vegetation published the results of the 2000-2001 heavy metals in 
mosses survey that involved analysis of over 7000 samples collected from 28 countries. Long-
range transboundary transport appears to account for elevated concentrations of heavy metals in 
mosses in areas without emission sources or historical mining activities. 
 
20. The major influence can be summarized as follows: 
 

(a) The development of ozone-concentration-based critical levels has contributed to 
the development of the 1999 Gothenburg Protocol. New ozone-concentration-based critical levels 
and the development of ozone-flux- based critical levels (with EMEP, ICP Modelling and 
Mapping, ICP Forests) are expected to contribute to the proposed revision of the Protocol; 

(b) The Programme is currently analyzing the data of the European heavy metals in 
mosses survey for 2001 in preparation for possible use in a review of the 1998 Protocol on Heavy 
Metals; 

(c) Future challenges for ICP Vegetation include: establishing flux-based critical 
levels for additional crops, (semi-)natural vegetation and forest trees; monitoring and predicting 
the impacts of the changing ozone profiles (reduced peaks, increased background) on vegetation; 
and linking heavy metal concentrations in mosses to EMEP deposition maps. 
 

E.   International Cooperative Programme on Modelling and Mapping of Critical Loads and 
Levels and Air Pollution Effects, Risks and Trends (ICP Modelling and Mapping) 

 
21. In 1988 the Executive Body established the Task Force on Mapping, under the leadership 
of the Federal Republic of Germany, as part of the programme of action for the development of 
the critical loads approach (ECE/EB.AIR/18, annex IV, sect. 3.6): "In order to prevent damage to 
forests, crops, natural vegetation, soil and groundwater, critical loads for the response of these 
systems will have to be defined, with particular attention to the direct effects of air concentrations 
of SO2, NOx and O3 and the indirect effects of long-term deposition of sulphur and nitrogen  
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compounds. Geographical areas experiencing higher than critical levels and loads should be 
mapped and appropriate methods to be established as a basis for assessing potential damage”. The 
Task Force, which held its first meeting in November 1989 in Bad Harzburg (Federal Republic of 
Germany) was to use and integrate available data on critical levels and loads at the regional, 
national and local level, drawing on relevant current work of other Task Forces, ICPs and EMEP.  
 
22. In 1990, the Executive Body established the Coordination Center for Effects (CCE), at the 
National Institute for Public Health and the Environment (RIVM), Bilthoven (Netherlands). As its 
main task CCE "[...] assists the Task Force [...] and gives scientific and technical support [...] to 
[...] relevant subsidiary bodies under the Convention, in their work related to the effects of air 
pollution, including the practical development of methods and models for calculating critical 
loads and levels and the application of other effect-based approaches" (EB.AIR/WG.1/2000/4, 
annex VII). CCE has organized several workshops and training sessions with representatives of 
NFCs and scientists from other institutions. There are 25 NFCs under the programme. 
 
23. In 1999 the Executive Body established ICP Modelling and Mapping under the same Task 
Force led by Germany with support from CCE. 
 
24. The main achievements have been the following: 
 

(a) Since 1989, modelling and mapping methodologies have regularly been reviewed 
and updated in the programme’s Mapping Manual (see www.icpmapping.org for updates) in 
collaboration with other ICPs. ICP Modelling and Mapping collaborates with NFCs, which apply 
the manual’s methodologies to produce natural data for European critical load maps for acidity, 
eutrophication and heavy metals. Recently, information on the time delay of damage and recovery 
of ecosystems sensitive to acidification was also requested by CCE. A "background database" 
provides data to compute critical loads for European areas where no national data are submitted. 
The first European map of critical loads for acidity was compiled in 1991 with data from 13 
Parties; the latest map includes data from 25 countries. For critical loads for eutrophication data 
were submitted by 24 Parties in 2004. Preliminary critical loads for heavy metals were provided 
by 11 Parties in 2002. Dynamic modelling input data, including data relevant for integrated 
assessment modelling, were submitted by 11 Parties in 2004; 

(b) The programme and its NFCs develop effect-based methodologies to support 
policy requirements. The work started with single-effect critical load methods in the early 1990s. 
It was extended to include multi-effect based methodologies during the mid-1990s to account for 
the risks of acidification caused by both sulphur and nitrogen compounds, the risks of 
eutrophication caused by nitrogen compounds as well as the risks of tropospheric ozone resulting 
from emissions of nitrogen oxides and volatile organic compounds. In 2004, work was extended  
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to include dynamic acidification modelling methods to assess time delays of damage or recovery 
and revised methodologies to compute critical loads for heavy metals; 

(c) European critical load maps of the programme have been submitted to the 
Executive Body and were used to support negotiations for the 1994 Sulphur Protocol and the 
1999 Gothenburg Protocol as well as providing support for the European Community and some 
national legislation; 

(d) Further development of dynamic modelling methods will include eutrophication 
effects. Dynamic modelling results can support policy development including synergies with 
other pollutants and effects with respect to global change and biodiversity. Critical load databases, 
including pollutants such as heavy metals, will continue to be updated. 
 

F.   International Cooperative Programme on Integrated Monitoring of Air Pollution Effects 
on Ecosystems (ICP Integrated Monitoring) 

 
25. The joint Nordic cooperation programme on integrated monitoring started in the mid-1980s 
under the Nordic Council of Ministers. In 1989-1992 it was run as the pilot programme on 
integrated monitoring under the Convention. After a favourable evaluation 1993, the Executive 
Body established ICP Integrated Monitoring. The first Task Force meeting was held on 9-11 
February 1993 in Silkeborg (Denmark). Sweden has been the lead country of the programme, and 
the programme centre is at the Finnish Environment Institute in Helsinki. The main aim is to 
determine the state of ecosystems and catchments and to predict the changes in the long term, 
with respect to regional variation and the impacts of air pollutants (particularly sulphur, nitrogen 
and heavy metals) including effects on biota. The Programme’s database includes information 
from approximately 50 sites in 21 countries. 
 
26. The main achievements have been the following: 
 

(a) Trend analyses have shown long-term (data from 1988 onwards) ecological effects 
of emission reductions. Statistically significant decreases in S and N deposition have been 
observed at about half the sites. Decreasing sulphate and base cation trends in run-off waters were 
commonly observed. However, few consistent trends were observed regarding nitrate in run-off. 
Sites in the Nordic countries showed the most consistent recovery patterns regarding acidity 
parameters; 

(b) Calculation of detailed ion mass budgets showed the relative importance of S and 
N deposition in different locations and the chemical stress on ecosystem condition; 

(c) Empirical thresholds and indicators for N deposition were quantified (since the late 
1990s). Input-output budget data confirmed a deposition threshold of about 8-10 kgN/ha/year 
above which nitrogen run-off increased. Statistically significant relationships between N  
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deposition, N leaching and soil carbon-nitrogen (C/N) ratios were identified. These results were 
used for the development and confirmation of empirical critical loads for N; 

(d) Several dynamic acidification models were applied and tested to assess time scales 
for recovery from acidification and uncertainties in model process descriptions; they used several 
deposition scenarios, based on the Convention’s protocols and EU legislation. Modelling has been 
a key activity since the start of the programme; 

(e) Calculation of detailed site-specific budgets of heavy metals indicates that 
accumulation of the metals lead (Pb), cadmium (Cd) and mercury (Hg) is still ongoing despite 
decreasing depositions. The data from the sites are also used for testing critical load concepts and 
dynamic model development for these compounds; 

(f) Assessment of air pollution effects on natural vegetation has used advanced 
multivariate statistical techniques. The impacts of different air pollutants on the distribution of 
sensitive lichen species were quantified.  
 
27. The major influences of the programme can be summarized as follows: 
 

(a) It has created and maintained an international network of reference sites with long-
term, detailed physical, chemical and biological information. Such data are, together with the 
more regionally extensive data sets of other ICPs, important for assessing the complex, integrated 
effects of different air pollutants. The programme has focused on providing cause-effect 
relationship information on processes and thresholds, as well as dynamic model applications and 
testing for scenario assessment. The work has been carried out in collaboration with several ICPs, 
particularly ICP Forests, ICP Modelling and Mapping and ICP Waters; 

(b) The main future challenges include: (i) improving the assessment of multiple and 
integrated effects; (ii) continuing development and application of dynamic models and 
considering the long-term effects of climate/global change on air pollution processes; (iii) 
continuing the assessment of long-term ecosystem effects at both national and international 
scales.  
 

G.   Joint Task Force of WHO/ECEH and the Executive Body on the Health Aspects of  
Long-range Transboundary Air Pollution (Task Force on Health) 

 
28. Since the late 1970s the activities of the World Health Organization’s Regional Office for 
Europe (WHO/EURO) to assess the health aspects of air pollution have provided strong support 
for the reduction of air pollution in Europe. In the 1980s and 1990s, the Executive Body regularly 
invited WHO to provide information on its continuing work on the health aspects of air pollution. 
In 1997, the Executive Body set up the Joint Task Force with the WHO European Centre for 
Environment and Health (ECEH) to address the growing concerns about the impacts of long-
range transboundary air pollution on human health. The first meeting of the Joint Task Force on 
Health was held on 24-25 August 1998 in Geneva. Its work is coordinated by ECEH (first the 
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Bilthoven Division, since 2001 the Bonn Office). Parties to the Convention, in particular 
Switzerland, Germany and the Netherlands, support the work of the Task Force through financial 
contributions. The objective of the Task Force on Health is to prepare state-of-the-art reports on 
the direct and indirect effects of air pollutants on human health. Its main products are assessment 
reports. These are drafted collaboratively by experts identified by the Parties and WHO.  Experts 
from 11-14 Parties have attended the Task Force’s meetings. 
 
29. The main deliverables in 1998-2003 were: 
 

(a) In 1999 its "Health risks of particulate matter from long-range transboundary air 
pollution – preliminary assessment" pointed to the significance of the health effects of particulate 
matter from long-range transboundary air pollution and called for better data and modelling to 
make a more precise assessment and development of remediation strategies; 

(b) In 2000 the preliminary assessment of the health risks of heavy metals and 
persistent organic pollutants (POPs) summarized the hazards of Cd, Hg and Pb, and pointed to 
specific information needs to make a more reliable assessment of the links between human 
exposure to those metals and their transport over long distances. The Task Force also formulated a 
work plan for preparing a more detailed assessment the to support the implementation of the 
Protocol on POPs; 

(c) A comprehensive review of the "Health risks of persistent organic pollutants from 
long-range transboundary air pollution", published in 2003, evaluated 11 groups of pollutants and 
provided important background information to the Task Force on POPs established by the 
Executive Body in 2003; 

(d) In 2003 the Task Force on Health formulated conclusions on the modelling and 
assessment of the health impacts of particulate matter and ozone, based on the results of a WHO 
project "Systematic review of health aspects of air pollution in Europe". Fine particulate matter 
was identified as the best indicator of risk to health. The risk function from a large American 
cohort study was selected as the basis for quantifying the risks. For ozone, the WHO review 
concluded that health effects might occur at levels below 60 ppb and recommended that the risk 
assessment should be based on the results of the short-term studies.  
 
30. The major influences of the Task Force can be summarized as follows: 
 

(a) The Task Force on Health brings human health issues into the mainstream of the 
work under the Convention, expanding the scope of the work from its earlier focus on impacts on 
ecosystems. The significant health effects of long-range transboundary air pollution, documented 
in the assessment reports, are important arguments for effective implementation of the existing 
protocols and for preparations for further action; 
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(b) The Task Force on Health collaborates closely with EMEP in preparation of the 
assessments through the formulation of requirements for the outputs from atmospheric models, 
and it also supports the Working Group on Strategies and Review; 

(c) The major challenge is the broad range of expertise needed for formulating the 
assessment. The links between exposure to ambient air pollution and health are in toxicology and 
epidemiology, which form the main focus of the assessments. Information on several key issues 
necessary for this assessment has to be derived from a few existing studies, which are difficult to 
conduct and may require years, or decades, to be completed.  


