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I INTRODUCTION

1. At its twenty-sixth session in December 2008, thedttive Body, decided that the
Working Group on Effects would prepare an annudgkese of the activities and results of the
International Cooperative Programmes (ICPs), tlet J@ask Force on Health Aspects of Air
Pollution (hereinafter, the Task Force on Healti the Joint Expert Group on Dynamic
Modelling. The work was done by the Extended Burefaihe Working Group (comprising the
Bureau of the Working Group, the Chairs of the tiaskes and the Joint Expert Group on
Dynamic Modelling, the representatives of the pangme centres of the ICPs and invited
experts) in cooperation with the secretariat. Tehaew is based on the information provided by
the lead countries and the programme centres,sasubmitted in accordance with the
Convention’s 2009 workplan (ECE/EB.AIR/96/Add. 2t 3.1 (b)).

2. At its meeting in Geneva on 18 and 19 February 20@9Extended Bureau agreed that
the 2009 joint report would summarize results ef 2009 workplan under pollutant-specific
topics. It noted the need to report in detail weatkgtems common to all programmes
(ECE/EB.AIR/96/Add.2, items 3.1 (d) (i—v)) undepss-cutting issues. However, it decided to
prepare a separate report on nitrogen (N) effecth® environment and health (item (i)) and on
the update of the strategy of the effects-orieatgttvities (item (iii)). Other items (ii, iv and v)
are presented in a separate document (ECE/EB.AIRIYZ(09/16), as together they provide a
concise summary on indicators for the revisiorhef 1999 Gothenburg Protocol to Abate
Acidification, Eutrophication and Ground-level OrofGothenburg Protocol).

3. This report reviews the main accomplishments ofefifiects-oriented activities under
seven pollutant-specific topics that follow the 9@@@orkplan items of the Working Group and
are given in chapters I-VIl. The general activitdshe programmes and their recent relevant
literature are reported the annexes.

. ACIDIFICATION

4. Acidification remains a problem in some parts ofdfe, although its effects are
decreasing in Western Europe. Studies on ecosystauosgery, when acidifying deposition was
significantly reduced, confirm the positive impattmission reductions. Chemical and
biological recovery was occurring, but more emissieductions are still needed.

5. ICP Forests measured and analysed mean N throudafadsition, sum of ammonium
(NH,) and nitrate (NG), on 220 plots in Europe for the period 2001-2006re were no
significant changes in N throughfall depositionmare than 90 per cent of the plots. Mean
throughfall sulphate (Sfpinputs decreased from 7.2 to 5.8 kg't&® on 214 plots for the

period 2001-2006. Significantly decreasing sulgl®)rinputs were observed on 9 per cent of the
plots, but increases at none.
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6. Soil solution analysis on 56 level Il plots of timernational Cooperative Programme on
Assessment and Monitoring of Air Pollution Effects Forests (ICP Forests) did not reveal
significant changes in pH, S@nd N concentrations for the majority of the sitgignificant
changes in soil solution pH were found on five pliot soil depths of 40-80 cm for the period
2001-2006. On four, soil solution pH had increasedieneral, the results of soil solution
chemistry analysis were consistent with observededsing SQinputs. SQ concentrations
changed significantly on two plots in soil deptfi’®-40 cm (one increasing, one decreasing).
SO, concentrations in soil depths of 40-80 cm decikasenine plots and increased on one plot.

7. ICP Forests evaluated data from 382 level Il plotghe period 1995-2000. There were
no negative effects of S and acid deposition oadbgrowth. It was assumed that such negative
effects were outweighed by the positive effect aléyosition because of co-linearity between
these variables. Evaluations focused on basaliaceament ofPinus sylvestris, Picea abies,

Fagus sylvatica, andQuercus robur andpetraea.

8. Long-term records of surface water chemistry ofltiiernational Cooperative
Programme on Assessment and Monitoring of Acidiiicaof Rivers and Lakes (ICP Waters)
showed that surface waters were recovering dualereease in S emissions in Europe and
North America. Biological recovery was slow and nidespread. N was still a threat. Several
areas in Europe would never achieve good (nonfailliwater quality with current legislation.
Future reductions of both S and N were necessaaghve biological recovery not influenced
by acidification. A return to pre-industrial bio@irsity was unlikely in most cases, because
original species were extinct, new species had besyduced and biological processes were
complex.

9. Critical loads for acidification of aquatic ecosrsis were calculated for 16 sites of the
International Cooperative Programme on Integratedibdring of Air Pollution Effects on
Ecosystems (ICP Integrated Monitoring). At 14 sitle critical loads were lower than all those
in the Coordination Centre for Effects (CCE) datab#or a grid cell corresponding to the site.
These grid cells of 50x50 Kmwvere defined in the modelling domain of the Corticeris
Cooperative Programme for Monitoring and Evaluatbthe Long-range Transmission of Air
Pollutants in Europe (EMEP). Modelled S deposifimamthe year 2010, assuming either current
legislation (CLE) and maximum technically feasibhaission reductions (MFR), was lower than
the critical loads for acidification at four sitésssuming the MFR scenario, there would be no
exceedance at seven sites in 2020.

10. ICP Integrated Monitoring had carried out a stetgttrend analysis for the period
1996—-2006 on data for open field and throughfgtladétion, run-off and soil water. Significant
downward trends of S£aoncentrations in both open-field and throughfelpdsitions had been
detected at most sites. Decreases in S emissiondeguosition were positively linked to trends
of SO, concentrations in soil and run-off waters, acidiredizing capacity, and somewhat to
pH.
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11. The International Cooperative Programme on Modgkind Mapping of Critical Loads
and Levels and Air Pollution Effects, Risks andride (ICP Modelling and Mapping) had
submitted 2008 data on critical loads for acidtiima to the GAINS (Greenhouse Gas and Air
Pollution Interactions and Synergies) model to supfhe work on revising the Gothenburg
Protocol and other air policies in Europe. The base included indicators on dynamic
modelling, including the assessment of aspiratitenagets for acidification.

12.  The Joint Expert Group on Dynamic Modelling acknesdged that the 2008 database of
CCE on European dynamic modelling parameters wasrtly the best available database for
the support of the revision of the Gothenburg RroltoThe Group emphasized that dynamic
modelling of acidification and eutrophication catited significantly to the Protocol’s revision.
The development and application of target load tions had been successfully completed under
ICP Modelling and Mapping. The Group encouraged thi@est possible use in integrated
assessment modelling, in collaboration with effestented bodies.

[11. NUTRIENT NITROGEN

13. N is an essential element for plant growth. Itdeye biosphere has been modified by
human activities, in particular by combustion ps®es and fertilizers. N has contributed to soil
and water acidification, but its high environmenéasels could modify distribution and relative
proportions of species in ecosystems. Effects arognes were monitoring such effects.

14. ICP Forests evaluated the effects of S and N deéposin forest tree growth for 382
level Il plots. The growth oQuercus species andPinus sylvestris was positively related to mean
annual temperature. FBagus sylvatica, tree growth was significantly related to the eliénce
between the long-term and yearly mean temperatlifesbasal area incrementRitea abies
showed no response to temperature. N depositiectaff growth of all four species. The
increase in growth by additional deposition of NKug* varied between 1.2 and 1.5 per cent,
depending on the tree species. The effect was enmllsoils already well supplied with N.

15. ICP Waters studied the link between N depositiash emhanced N leaching to surface
waters, which could increase primary productivi@p-limitation of phytoplankton by N and P
was common. Enrichment of freshwaters with bothiients usually resulted in higher
production than enrichment with single nutrientsefie were strong indications that growth of
nuisance aquatic plants, such as the N-tolerahesdsincus bulbosus, was stimulated by
atmospheric reactive N. Nuisance species changecktieational use of the water (e.g. fishing,
bathing) and affected ecosystem biodiversity.

16.  Statistical analysis of ICP Integrated Monitorirggalshowed many fewer statistically
significant trends for N@than SQ in both open-field and throughfall deposition foe period
1996-2006. N@concentrations and fluxes in run-off and soil wateowed a mixed response,
with both decreasing and increasing trends. Siéeifip characteristics were considered
important for determining ecosystem response toput
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17.  Critical loads for eutrophication of terrestriabsgstems were calculated for 16 ICP
Integrated Monitoring sites. At all 16 sites, tlactilated critical loads were lower than all those
in the CCE database for the EMEP grid cell corradpa to the site. Modelled N deposition for
the years 2010 and 2020, assuming CLE and MFR gebeckcritical loads at all 16 sites.
Empirical critical loads for eutrophication werengoiled for the 16 sites and an additional 10
sites. They were higher than the calculated clitaads. Deposition according to CLE scenario
for 2010 was lower than empirical critical loadslatof 26 sites. Deposition assuming MFR
would not exceed empirical critical loads at arig $1 2020.

18.  The International Cooperative Programme on Effeti&ir Pollution on Natural
Vegetation and Crop¢CP Vegetation) had analysed 3,000 moss samplestad during
2005/2006. The results showed that the lowest Mtdncentrations in mosses were observed in
northern Finland and the northern parts of the ééhiKingdom of Great Britain and Northern
Ireland. The highest concentrations were foundent@l and Eastern Europe. Concentrations
showed high correlations (r = 0.55-0.65 with p<@)0®ith N compounds in deposition

modelled by the Meteorological Synthesizing Ceftast (MSC-E) of EMEP. The spatial
distribution of the concentrations was similarhattof the total modelled N deposition in 2004.
However, modelled deposition tended to be relatil@lver in Eastern Europe when compared
with concentration. The total N concentration inss®s might potentially be used as an indicator
of atmospheric N deposition with high spatial resioh and as an early indicator of ecosystems
at risk from N saturation.

19. ICP Modelling and Mapping had compiled data oncaltloads for eutrophication from
its national focal centres (NFCs) in 2008 and idellithem in the GAINS model to support the
revision of the Gothenburg Protocol and other alicges in Europe. The data included
ecosystems classified according to the Europeanrdlénformation System (EUNIS) that also
covered the Natura 2000 areas of the European EOh CCE and the Centre for Integrated
Assessment Modelling (CIAM) had collaborated ingareng scenario analyses using indicators
which had not been included in the GAINS model had initiated the provision of harmonized
concentration and deposition data for use by @<dlCP Modelling and Mapping had
developed target loads for aspirational targetgateve methods and data for scenario-specific
information to assess robustness, including fii@blgical indicators.

20.  The critical load data of ICP Modelling and Mappiog European ecosystems, including
the Natura 2000 areas, was increasingly being Udes; supported development and use of
indicators, which were part of the core set of catiors used the European Environment Agency
(EEA) (including in its State of the environmentl®Oreport) and by the European initiative,
Streamlining European Biodiversity Indicators 2@$&BI12010).

21. ICP Modelling and Mapping planned to prepare d tigdl to its NFCs in 2009-2010 to
collect data relevant to biogeochemical processatsaahd air pollution effects on biodiversity.
The data would be used to regionally assess telingfmmages of vegetation caused by air
pollution and other drivers.
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22. CCE had developed an ensemble assessment of imwhdath used empirical and
computed critical loads to determine the robustoéssitical load exceedance. Different
dynamic models and dose-response functions weng lisied to increase the robustness of
estimating air pollutant effects. The method endife demarcation of distinct areas where
exceedance was (a) virtually certain, (b) veryljikéc) likely, (d) as likely as not, and (e)
unlikely. The method was operational and could $eduor further scenario analysis in
collaboration with CIAM.

23. The Task Force on Health had noted it had no mamnsadily available guidelines for
quantification of health risks related to N. Thggested relevant monitored parameter was
annual average nitrogen dioxide (jy@oncentration.

24.  The Joint Expert Group on Dynamic Modelling hadeased dynamic models of nutrient
N in terrestrial systems, interactions betweerpaliution and climate change, biological
responses and terrestrial carbon (C) sequestrdtienGroup concluded that these were
developed to a stage suitable for target-settirgefal coupled models, e.g. For-SAFE-Veg and
SMART-SUMO-MOVE, operated at regional scales. Theyided tools to evaluate the
changes in plant species assemblages and habitddiksty in relation to atmospheric deposition
and climate change. Available ecosystem-level nsodsjuired further testing and verification
with observations. Data were needed to described@nd C/N ratios with a minimum of two
measurements in time.

25.  The Joint Expert Group noted that the model apptina predicted long time lags to
recovery from N pollution, and that some impactseniereversible. At some sites, the models
indicated that intervention management might beired to reduce the magnitude of internal
stores of accumulated N. Policymakers would nedzbtaware that, due to historical N inputs,
reduction of present and future deposition belaticat loads would not necessarily result in a
recovery of biodiversity. This was due to the intdrcycling and storage of accumulated N, a
process known as self-eutrophication.

IV. OZONE

26.  Precursors of ground-level ozonesj@re emitted by natural ecosystems and, in large
amounts, by human activitiesg @ a strongly oxidant gas. It can damage vegetatia human
health. Its rural background levels have increasedcent years, although peaks have
decreased.

27. ICP Forests reported no update on the effectsmfrgl-level Q after its evaluations in
2008/20009.

28. ICP Vegetation had applied the Ellenberg modeltipgroach to European grasslands.
The results predicted that coastal grassland contimsiand Mediterranean tall humid
grasslands were the most sensitive (@fall modelled communities. Other vegetation gjpe
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such as upland grasslands, shrub heathland, foregts, dry and wet grasslands, were also
predicted to be @sensitive. This was based on a wide-ranging stisityg the proportion of
sensitive species from those tested as indicat@srwitivity. The impact of N deposition o O
sensitivity was investigated in terms of the comabisensitivity of grasslands tg @nd N
deposition, based on empirical critical load randé® results showed that for different
grassland types there was either no or a weakimegatationship in terms of the sensitivity to
Os and N deposition.

29. ICP Vegetation had developed a multi-layer candyy inodel for productive grassland
containing white clover (a legume) and rye gra$e [Baf area index of the grassland species
was the key driver for within-canopy distributioh@s flux. This model could identify the areas
at most risk of @effects on biomass. However, it was not yet péssdodevelop a quantitative
flux-effect relationship for biomass, species cosifion or forage quality which would be
sufficiently robust for Europe-wide application liferature review revealed thag O
concentrations observed in Europe could cause @p per cent loss in nutritive quality for
legumes. Nutritive quality of grasses showed aelesssponse. The losses were mainly due to
the negative effects of{®n the digestibility of the forage.

30. ICP Vegetation had found substantial evidenceamiqular based on large-scale
experiments in Sweden and Finland, thab@d significant adverse effects on vegetation at
current ambient levels in the Nordic countries Battic States. Favourable climatic conditions
and long summer days resulted in considerablapgfake in vegetation, in particular in the
southern parts of the Nordic countries. This hatlioed despite ©concentrations being
generally lower than in Central and Southern Eur&igk assessments and integrated
assessment modelling on {tnpacts on vegetation would need to be flux-based.

31. The Task Force on Health’s 2008 report “Healthgiekozone from long-range
transboundary air pollution” had concluded thgiwas one of the most important air pollutants
associated with health in Europe. It was associatdd21,000 annual premature deaths in 25
EU Member States. Although models predicted slightictions of exposure in the coming
decade, current urbarns@oncentration trends did not indicate consistecteiments in ©

levels. Recent results indicated an associatiorsgiratory mortality with long-term exposure to
Os, which had not been included in earlier estimatid@urrently implemented policies would
not be sufficient to reduce impacts significantlyidg the next decade.

32. The Task Force on Health found little informatiamtbe effects of existing air pollution
alert systems on population exposure and healthdtspThis approach had limitations in terms
of managing risks related to air pollution, in tdesence of well-designed evaluation studies.

33.  The Task Force on Health confirmed that the culyeadcepted indicator for {effects
on health was SOMO35 (annual sum of daily maximusameight-hour concentrations above
35 ppb), which could be based on monitoring or Mipde Results from monitoring in urban or
suburban background locations covering 30 counivex® in the Airbase of EEA.
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V. PARTICULATE MATTER

34. Particulate matter (PM) originates from natural anthropogenic sources. Particles may
form in the atmosphere from precursor gases, ssichlphur dioxide (S£ and NQ. PM can
contain heavy metals and organic compounds. Itgasesk to human health and contributes to
the soiling of materials.

35. The International Cooperative Programme on EffeE®ir Pollution on Materials,
Including Historic and Cultural Monuments (ICP Maaés) had developed a new dose-response
function for soiling of modern glass. It was thestfione to include other pollutants (e.g..SO

NO,) besides PM. It quantified soiling of transpanewaterials and could be used to map
increased risk of soiling and related costs.

36. The Task Force on Health had taken note of ree=uilts that strengthened previous
evidence on health damage by PM. These amount&@Dt000 premature deaths annually and 5
million years of life lost in the EU Member Statd$ie new evidence indicated significant public
health benefits due to reduced PM exposure. Razhgtiad led to health improvements with
little delay only. This affected cost-benefit arsdg of the pollution reduction scenarios.

37. The Task Force on Health had also taken note afubstantial evidence confirming the
hazardousness of biomass combustion emissions.enisisions contributed comparable
amounts of PM as fossil fuel combustion in manydpean countries, in particular residential
wood-burning. Reduction of population exposuredmdstic wood combustion was needed to
prevent health risks.

38. The Task Force on Health recommended annual avemsgse and fine PM (Piyland
PM, 5, respectively) concentrations as key parametelg tmonitored and reported to assess
risks of PM. Regularly monitored Plldata were available for 566 cities from 27 cowstin
2006 in the Airbase of EEA. Data covered 22 pet oénrban population in the region, and
were available for 416 cities from 26 countrie20904.

VI.  HEAVY METALS

39. Heavy metals are natural constituents of the eautst, but at high concentrations they
become harmful to the environment and humans. Aptigenic emissions of some heavy

metals have led to detrimental levels in some enwirental compartments. Emissions have been
reduced in recent decades and levels in the emaeohhave also decreased. However, it
remains important to continue monitoring these tuires.

40. Concentrations of heavy metals at ICP Waters Bitesmote areas were low compared
to lakes and rivers in catchments with local emissiources. Based on national guidelines on
assumed effects on aquatic biota, a number of lsttdsconcentrations above critical limits.
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41. ICP Waters had compiled information on mercury (Hgng-range transported Hg was
a significant environmental problem, as it is thr@imsource of highly toxic forms of Hg. In
remote areas, Hg accumulated in fish above lireitemmended for human consumption, in
particular in lakes in northern boreal ecosystemidarthern America, Scandinavia, the northern
parts of the Russian Federation and the Arctics&liakes were not affected by local sources.
Lake sediments documented temporal trends in atneogpHg deposition. They showed an
increase, in particular after the start of indadization, which had peaked in late twentieth
century and gradually declined in the last 10-1&ryeRegional lake surveys in these areas
showed high Hg concentrations in fish, above timi lflecommended for human consumption.
Processes controlling levels of Hg in fish were ptar. They were related to food web
dynamics and catchment processes, which contrblgettansport to lakes and rivers.

42. ICP Integrated Monitoring calculated mass budgeiis aites. The results indicated
decreased deposition and run-off for Hg. For l&dg) @nd cadmium (Cd), no trends had been
detected. The critical loads of Cd were higher tti@position. Deposition exceeded critical loads
of Pb for sensitive soil layers. Critical loads fég were exceeded at Swedish background sites,
in particular when deposition was calculated fromotighfall and litterfall.

43. ICP Vegetation had observed that the decline imhegetal emissions and depositions
had resulted in a Europe-wide reduction in conegiains in mosses since 1990 for many metals,
but not for chromium and Hg. Large deviations fritta general European trends were found at
national or regional scales. Europe-wide tempaoesids agreed reasonably well with deposition
modelled by EMEP for Pb and Cd. Concentrationsdedined by 73 and 46 per cent
respectively for Pb and Cd in Europe in the pefi®80-2005, whereas the modelled deposition
had declined by 70 and 41 per cent respectivelyhdEuropean scale, metal concentrations in
mosses could be used as an indicator of temperads$rof atmospheric deposition for those
metals.

44. ICP Vegetation had found the lowest concentratadmaetals in mosses in Northern
Europe and the highest in Belgium and Eastern Euno@005/2006. Bivariate analysis of the
data showed the highest correlations between EdD(63 with p<0.001) and Pb (r = 0.73 with
p<0.001) concentration in mosses and modelled ENEfi®sitions, followed by total emissions
and the share of urban land use in a 50-100 kmsa@iorrelations between the Hg
concentration in mosses and modelled depositioasitiropogenic emissions were low. At least
for Cd and Pb, the concentration in mosses coulaskd as an indicator of atmospheric
deposition at a high spatial resolution.
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VIlI. PERSISTENT ORGANIC POLLUTANTS

45.  Persistent organic pollutants (POPs) are knowrettsdnsported over long distances via
air and marine currents. They degrade in the enmient very slowly, over decades or centuries.
They are toxic and accumulate in food chains taeatrations that may lead to health problems
in predators at the top of the chain.

46. The assessment by ICP Waters of POPs in the aguraimnment confirmed previous
studies. Global distillation processes had ledd¢wated concentrations of contaminants in fish
and lake sediments in Europe, North America ancitteempolar Arctic. Sites with long time
series were scarce, but generally showed decreksialy of POPs no longer in use. Levels of
some new studied substances, such as brominaiee fetardants, were probably rising.

VIII. CROSS-CUTTING ISSUES

47. ICP Forests had carried out a tree crown condgioney on a large-scale transnational
16%16 km? grid in 2008. It comprised 5,002 plot2countries and 111,560 trees. The survey
showed that 21.1 per cent of trees had needleabldss of more than 25 per cent and could thus
be classified as damaged or dead. After a peaR0d4 and 2005, tree crown condition of most
main tree species had improved in the last twosyélaends varied between different species
and years. Over many years, European and seskikhoaved the highest defoliation. Forest
condition was determined by several factors. Irssdangi, droughts, snow and storms were
among the most frequently observed causes of dieeoage.

48. ICP Waters had conducted a 2008 chemical intercasgrathat had included a
determination of major ions and heavy metals. Sgviur laboratories from 29 countries
participated, including seven laboratories fromaAdihe intercomparison should continue with
samples with low concentrations of elements, aswlais the most relevant water quality for the
work in the ICP Waters.

49. ICP Waters had undertaken a 2008 biological intdmedion of invertebrate fauna,
including invertebrates from five countries. Fiaddratories from four countries participated.
Identification of the individuals and species wasd The mean quality assurance index was
above 80 per cent for all laboratories. The taxaeaality was sufficient for calculation of an
acidity index. Ten laboratories participate ongutar basis in the intercalibration. Each
laboratory participates on average every third yed#ne intercalibration exercise.

50. ICP Materials noted that the assessment of stookadérials at risk at a European scale
required several methods, e.g. direct measureniedatsgjkits, and satellite and census data.
Identikits are generic building types developedsaresent dominant styles of buildings found
within a region. They also provide estimates ofdlierage proportion of different materials used
in their construction.
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51. ICP Materials had created a database of immovalileral heritage in Italy. It contained
1,194 entries for Milan and 3,799 for Rome in thtategories: (a) castles and public palaces; (b)
archaeological areas; and (c) churches and conveaisosion and recession effects of copper
and limestone in most of the cases were higherphedicted with data from the Meteorological
Synthesizing Centre-West (MSC-W) of EMEP. Data frmonitoring stations would give more
correct predictions.

52. ICP Materials had initiated material sample expesun autumn 2008 at 24 sites in 16
countries. Results of corrosion of carbon steek aind limestone, soiling of modern glass and
teflon would be available in 2010.

IX. REVIEW OF RECENT EFFECTS-ORIENTED ACTIVITIES

53. Information on the general activities carried oyiGPs and the Task Force since the
twenty-seventh session of the Working Group ondE$feas well as the most important recent
publications of their results, are summarized inexes |1-VIl. Document
ECE/EB.AIR/WG.1/2009/13 presents the full reporthe# ninth meeting of the Joint Expert
Group on Dynamic Modelling and is not repeatedraaranex. The references in annexes have
been reproduced as received by the secretariadrangrovided in English only.
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Annex |

INTERNATIONAL COOPERATIVE PROGRAMME ON ASSESSMENT AND
MONITORING OF AIR POLLUTION EFFECTS ON FORESTS

1. The twenty-fifth Task Force meeting was held frofnt@ 26 May 2009 in Saint
Petersburg, Russian Federation. It was attenddd®experts and national representatives from
30 countries. It addressed the following main tep{a) reports and results of ICP Forests; (b)
cooperation with the EU project LIFE+/FutMon; am)l ¢ollaboration with other international
organizations. The Task Force adopted the techaiwdkexecutive reports on forest condition in
Europe and agreed on data submission formats faitarimg data of the year 2009.

2. The programme coordinating group convened on 6i@ctd008 in Hamburg, Germany.
It supported future contributions to forest moriiigrunder the LIFE+/FutMon project. The
future tasks of the programme’s dedicated groupsqtiality assurance of ICP Forests and the
future reporting system of the programme were $igelciA forest monitoring week was being
organized for 6 to 9 October 2009 with a main foonguture core plot selection for intensive
monitoring. Details of demonstration projects toe development of new monitoring activities
were being elaborated.

3. The dedicated groups of ICP Forests met for a coetbexpert meeting from 12 to 16
January 2009 in Hamburg, Germany. The joint org&itna of nine meetings enabled direct and
efficient communication between experts from defardisciplines. Methodologies and
evaluation strategies for the new demonstratiojepts had been developed at the expert level.
The necessity of an integrated approach of futweitaring activities was emphasized. This
implied the use of the same raw data by severakfsahd evaluation projects. The repetition of
combined meetings was recommended.

4, Monitoring of 5,000 level | plots and 660 leve(ithitensive monitoring) plots continued.
Results were published in the 2009 technical reguodtin the 2009 executive report. The
following monitoring data were evaluated: (a) meaposition of NH, NO; and SQ on level Il
plots, as well as the temporal development of dépador the years 2001-2006; (b)
concentrations of main elements and of acidificatiosoil solution on level Il plots; and (c)
temporal and spatial trends of large-scale foresdition (defoliation) on 5,000 level | plots.

5. The Programme Centre maintains close contactsuppubsgs the research groups
engaged in the evaluation of the programme’s diateas engaged in a collaborative evaluation
of relations between deposition and temperaturef@mdt tree growth on level Il plots.

6. The Programme Centre was also engaged in the fatiomlof several project proposals
for future co-financing of monitoring and evaluatiactivities. Enhanced activities were
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envisaged for the coming years, in particular efields of biodiversity monitoring and climate
change and &lux modelling.

7. The Programme Centre is currently involved in thestruction of a revised database
system for online data submission and semi-autamakdation procedures for level | and I
data under a grant agreement with the European @sion. The Programme Centre is
responsible for the central forest monitoring databalso on behalf of the European
Commission. Plot-specific results of previous easibns are maintained in its database.

8. A number of coordination activities are routine§riged out by the Programme Centre,
including: (a) participation in meetings of prognawis dedicated groups; (b) representation of
the programme at policy meetings and scientifide@nces; (c) maintenance of the website
(www.icp-forests.org); (d) data provision to thpdrties upon request; and (e) an update of the
manual for harmonized sampling and monitoring,lase collaboration with involved national
experts.
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Annex |1

INTERNATIONAL COOPERATIVE PROGRAMME ON ASSESSMENT AND
MONITORING OF ACIDIFICATION OF RIVERSAND LAKES

1. The twenty-fourth Task Force meeting was held f&to 10 October 2008 in Budapest.
It was attended by 35 experts from 19 Parties.rés@nt, 24 countries participate in one or more
of the activities of ICP Waters.

2. The Task Force considered progress reports frorprilgramme centre and the national
focal centres on results on trends in water cheyniktological response, heavy metals and
dynamic modelling. The presentations are publishd@P Waters report 96.

3. The finalized 20-year report was presented. It sanmas the main findings of ICP
Waters and also points to its future challengesctpcare was taken to the presentation of the
report so that it could reach a wider audience tharusual scientists and policymakers. In
addition, a brochure summarizing the main pointthef20-year report was prepared.

4. The draft report on Hg was presented and discu3$erlaim is to focus on Hg as an
environmental problem in the aquatic ecosystemg iofluenced by long-range transport of air
pollution. The report summarizes the factors théteénce spreading and accumulation of Hg in
the environment, current knowledge on the statusraj-range transported Hg in aquatic
ecosystems (e.g. fish, sediments, water) withimBodc Commission for Europe (ECE) region
(i.e. North America and Europe), and recommendatfonmonitoring and measuring levels of
long-range transported Hg in agquatic environments.

5. The Task Force discussed the process for an uptitie Programme Manual. It
recommended that updated Manual should be brohdemresently and include methods for
monitoring acidification, eutrophication, heavy mistand POPs in water and biota. It also
recommended that the Manual should harmonize, wiassible, with methods from the EU
Water Framework Directive

6. The importance of the EU Water Framework Directinas discussed and a position
paper (“Links, complementarities and common intsrestween LTRAPConvention and the
EU Water Framework Directive”) was presented. Tlre®ive and the Convention share the
same overarching goal, even if procedures and rdsthe not identical. The Directive aims to

2 Directive 2000/60/EC of the European Parliament afithe Council of 23 October 2000 establishirfgaanework
for Community action in the field of water policy.

3 Long-range Transboundary Air Pollution.
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cover all human impacts on water bodies primanilyolving parties within river basins. The
Convention focuses on transboundary pollution gotsl over river basin boundaries and
involves Parties across river basins to solve groBl Initiatives from the ICP Waters
representatives should be taken at the national tevapproach river basin management and
authorities, and to draw their attention to datilable on small water bodies in headwater
ecosystems.

7. Representatives of the Programme Centre of ICP \&atgively participated in the
meetings of the Programme Task Forces of ICP latedrMonitoring and ICP Modelling and
Mapping, as well as the Joint Expert Group on Dyieaviodelling and a Nordic workshop on
cooperation between the United Nations Framewomwv€ntion on Climate Change and the
Convention.
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Annex |11

INTERNATIONAL COOPERATIVE PROGRAMME ON EFFECTS OF AIR
POLLUTION ON MATERIALS, INCLUDING HISTORIC AND CULTURAL
MONUMENTS

1. The twenty-fifth meeting of the Programme Task Eon@s held from 1 to 3 April 2009
in Madrid. The meeting was hosted by the Natiorext@ for Metallurgical Research (CENIM),
Madrid. The meeting was attended by 18 represertafrom 12 Parties and the Convention
secretariat.

2. ICP Materials was represented at the 2009 Worksim non-binding aspirational targets
for emission reductions for the year 2050.

3. ICP Materials was also represented at the twitiymeeting of the Programme Task
Force of ICP Modelling and Mapping.

4. The ICP Materials Task Force decided that thar yhe technical manual for the trend
exposure programmes would be updated to includgaled description of all 24 test sites used
in the 2008/2009 material sample exposure.

5. The 2008/2009 material sample exposure woultbbgpleted in October—November
2009.
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Annex |V

INTERNATIONAL COOPERATIVE PROGRAMME ON EFFECTS OF AIR
POLLUTION ON NATURAL VEGETATION AND CROPS

1. The twenty-second meeting of the Programme TaskeRoas held from 2 to 4 February
2009 in Braunschweig, Germany. It was attended7g3¥perts from 20 Parties to the
Convention and also South Africa. The Chair of Ig&delling and Mapping, representatives of
ICP Forests and MSC-E, and Convention secretdsatatended. Details are available at:
icpvegetation.ceh.ac.uk.

2. Attempts by the Programme Coordination Centreitoudate participation by countries
belonging to the Malé Declaration on the Contral &nevention of Air Pollution and Its Likely
Transboundary Effects for South Asia. (Malé Declarg in the twenty-second Task Force
meeting had been unsuccessful due to a lack obpppte funds. The Task Force urged the
secretariat of the Malé Declaration to supportpgasicipation of experts in future Task Force
meetings, and encouraged further activities oneawtn to areas outside the ECE region.

3. The Programme Coordination Centre participatethénfollowing meetings:

(@)  The 2009 Workshop on non-binding aspirational tesré@ emission reductions
for the year 2050;

(b)  The second meeting of the Task Force on Reactitreddin;

(c) The twenty-fifth meeting of the Programme Task eas€ ICP Modelling and
Mapping;

(d)  The workshop on N deposition and Natura 2000 hdsyettie European
cooperation in the field of scientific and techmiesearch (COST) action 729, held from 18 to
20 May 2009 in Brussels.

4, Coordination activities carried out by the Prograen@oordination Centre included:
(a) restructuring and updating of the ICP Vegetaui@bsite; (b) production of a leaflet on
widespread evidence of;@npacts on vegetation in Europe; and (c) the esttenand updating
of databases such as OZOVEG @ifects on vegetation), which target heavy metdl i
concentration in mosses.

5. ICP Vegetation participants conducted a pilot stimdyvestigate the potential for bean
(Phaseolus vulgaris) to be used as a biomonitor of @ Europe in summer 2008. Bean seeds of
the strains S156 ({Xensitive) and R123 (Qesistant) from North Carolina (United States)eaver
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exposed to ambient air at 11 sites ance&posure-response studies were carried out asftas.

At all sites, a clear distinction in the extentdible injury symptoms between the S156 and
R123 biotypes was apparent, with the visible ingyynptoms observed in the S156 biotype at
O3 concentrations with a threshold for effect of at@bl ppb (12-hour mean). Pod weights,
expressed as the ratio for sensitive to resistegre comparable to those from an earlier study in
the United States. However, the bestp@rameter for use with effects data had not yehbe
identified, and no flux model existed for beansl&be. Participants judged the pilot study to be a
success and were keen to repeat the study in fyéanes, with efforts to be focused on
establishing a flux-effect relationship for beans.

6. The Programme Coordination Centre was orgagittia next @critical levels workshop
on flux-based assessment of &fects for air pollution policy. It was tentatlyescheduled to be
held from 10 to 12 November 2009 in Ispra, Itatycollaboration with the European
Commission’s Joint Research Centre and the Coresécretariat. The aim of the workshop is
to improve application of flux-based methods ddstiin thevianual on Methodologies and
Criteria for Modelling and Mapping Critical Loads and Levels and Air Pollution Effects, Risks

and Trends.
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Annex V

INTERNATIONAL COOPERATIVE PROGRAMME ON INTEGRATED
MONITORING OF AIR POLLUTION EFFECTSON ECOSYSTEMS

1. The seventeenth meeting of the Task Force wasdmeitiMay 2009 in Tallinn, after a
workshop on the assessment of programme data héddvtay. Thirty-one experts from 13
Parties attended the meeting. The Chair of ICP Wated a member of the Convention
secretariat also attended. Details are availablevav.environment.fi/syke/im.

2. The national focal points reported their 2007 rssta the Programme Centre in
December 2008. The Programme Centre carried audatd check up of the results and
incorporated them into its database.

3. The Programme Centre prepared the technical rép@sessment of long-term trends of
deposition and surface water quality”.

4. Assessment and scientific work on priority topiosittnued:

(@) Calculation of pools and fluxes of heavy metals geidtions to critical limits and
risk assessment;

(b) Calculation of fluxes and trends of N and S compuisyibase cations and acidity;
(c) Calculation of site-specific critical loads for dification and eutrophication.

5. Progress reports on these topics are includeceipthgramme’s annual report 2009.
Further work on these topics was planned. An ass&ssproject on biodiversity data had
started.

6. ICP Integrated Monitoring sites data were usedhénfollowing EU projects: (a) the
Integrated Project to Evaluate Impacts of Globahitje on European Freshwater Ecosystems
(EURO-LIMPACS; www.eurolimpacs.ucl.ac.uk); and &)TER-Net, a long-term biodiversity,
ecosystem and awareness research network (wwwhnaténfo). Both projects ended in early
20009.

7. The programme was represented at the ProgrammeFbasi meetings of ICP
Modelling and Mapping, ICP Forests and ICP Watkalso attended the meetings of LTER-
Europe network (Long-Term Ecological Research; wteneurope.ceh.ac.uk) and the related
EU infrastructure project, LifeWatch (www.lifewatetu). Cooperation was ongoing with these
programmes.
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Annex VI

INTERNATIONAL COOPERATIVE PROGRAMME ON MODELLING AND
MAPPING OF CRITICAL LOADSAND LEVELSAND AIR POLLUTION EFFECTS,
RISKSAND TRENDS

1. The twenty-fourth meeting of the Task Force wasl logl 14 and 15 April 2008 in
Stockholm, after the nineteenth CCE workshop haeldband 12 April. Experts from 21
countries and representatives of other ICPs, MS@rAd/organizations outside the Convention
attended. The network of active NFCs was stablerdwas good collaboration between
European and North American NFCs and with China.

2. Critical loads data were used in the GAINS madelupport the revision of the
Gothenburg Protocol. They would also be used ip@st-effects analyses of emission scenarios.

3. The effects of N inputs on biodiversity, esphgim terrestrial ecosystems, have been the
focus in recent years. Critical loads and dynanocletling are being further developed and
applied. Discussions and developments in 2009 &ates: (a) further development of
biodiversity and other indicators for use in int#gd assessment; (b) definition of reference
points or developments; and (c) coupled modellindne effects of air pollution, climate change
and management on ecosystem dynamics, includirdiMeisity. ICP Modelling and Mapping
planned to revise empirical critical loads tooloiatcount dynamic models and dose-response
functions. This project was co-funded by the Nd#rets (CCE), Germany and Switzerland.

4. The Task Force had proposed a call for inpu ttatNFCs for use in currently best
available dynamic vegetation models, planned fomran 2009. The initiative would enable
tentative regionalized dynamic modelling at CCEgatlaboration with a project co-funded by
Sweden and Switzerland. Preparatory work woulddreedn developing a simplified dynamic
model, applicable Europe-wide and linked to vegatatnodules. These were based on the
experiences with complex site-specific models preskin CCE workshops in 2008 and 2009.

5. The Task Force expects intensified cooperatiibim BMEP, for example with respect to
applying high-resolution deposition data. The edegee of critical loads for N was used as a
headline indicator of risk to biodiversity by SEBID project and also by Eurostat. Cooperation
at the national and European levels explored imgataelationships between critical load
exceedance, N impacts and objectives set accotdlitige EU Habitats Directieand

comparable national legislation. This applied taetas, including Natura 2000 areas in EU
Member States. Cooperation with nature conservageycies should be intensified, especially
at the national level.

4 Council Directive 92/43/EEC on the Conservatiomafural habitats and of wild fauna and flora.
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6. The Task Force had participated in the developroEeN assessment for multiple media
and effects for some years. It would cooperate thighTask Force on Reactive Nitrogen, in
particular on the development of effects indicatord the use of multimedia N budgets.
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Annex VII
JOINT TASK FORCE ON THE HEALTH ASPECTS OF AIR POLLUTION

1. The twelfth meeting of the Task Force on Health tvalsl on 25 and 26 May 2009 in
Bonn, Germany. Twenty-five experts from 21 Partiethe Convention attended the meeting.
An observer from the Oil Companies’ European Orgmtinon for Environment, Health and
Safety (CONCAWE) and WHO staff also attended.

2. In preparation to the meeting, information on thigpallution alert systems existing in
nine Member States was collected and made avatalthe participants.

3. A technical paper (“Health effects of biomass costimn”) was prepared and made
available. It analysed information on the sourges @missions of the pollutants, their impact on
air quality and population exposure, and healtbat$f.

4. Data on the coarse PM (R exposure was analysed. It was published as aptre
WHO Environment and Health Information System (wemhis.org).

5. A report “Health risks of ozone from long rangensbhoundary air pollution” was
published.
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