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l. I NTRODUCT! ON

1. In response to the growi ng concern about the forest damage caused by air
pol lution, the Executive Body, in 1985, established the Internationa
Cooperative Programe on the Assessnent and Monitoring of Air Pollution
Effects on Forests (ICP Forests). In 1986 the Menber States of the European
Uni on (EU) set up the European Union Scheme on the Protection of Forests

agai nst Atnospheric Pollution. Since then, ICP Forests in close cooperation
with EU has nmonitored forest condition in Europe. Today, 35 European
countries, the United States of Anerica and Canada participate in the conmon
noni tori ng progranme.

Docunments prepared under the auspices or at the request of the Executlve
Body for the Convention on Long-range Transboundary Air Pollution for
GENERAL circul ati on should be considered provisional unless APPROVED by the
Executive Body.
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2. In 1997 at its thirteenth neeting, the Task Force on |ICP Forests deci ded
to review its strategy for the inplenentation and further devel opnent of the
progranmme. The present docunent - its strategy paper - presents the

programe' s proposed strategy for the period 1998 - 2001:

- Chapter Il describes the programme’s present status with respect to its
original objectives defined in 1985 and reviews its inplenmentation since then;
- Chapter 11l describes the programme’s priorities for the period 1998 - 2001

in viewof its slightly revised objectives to neet the present requirenents of
the Executive Body and the Working Group on Effects;

- Chapter |V describes the programme's strategy and actions to be taken in the
period 1998 - 2001 in order to neet the priorities presented in chapter I11;

- Chapter V outlines the admnistrative tools needed to inplenent the
strategy;

- Concludi ng chapter VI provides a short outlook for the period from 2002
onwar ds.

. PRESENT STATUS OF THE PROGRAMVE

A. Original objectives of the programe

3. Based on its mandate of 1985 (ECE/ EB.AIR/ 7), |ICP Forests has pursued the
fol | owi ng objectives:

(a) To gai n know edge of the spatial and tenporal variation in forest
condition and of its relationship to stress factors including air pollution on
a regional, national and international scale (level 1);

(b) To contribute to a better understanding of the inpact of air
pol l utants and ot her damagi ng factors on forest ecosystens and of the cause-
effect relationships involved (level I1);

(c) To provide deeper insight into the interactions between the
conpartnments of forest ecosystens under the influence of air pollution stress
and ot her damaging factors (level 111).

4, As each of these objectives required a different nmonitoring intensity,
three monitoring levels (I,11 andlll) were defined (EB. AIRFWG 1/ R. 122). Levels
I and Il have already been inplenented in close cooperation with the European

Uni on. For this purpose, conmon nethods and criteria for harnonized sanpling,
assessnent, nonitoring and anal ysis were agreed upon (see Manual of |ICP
Forests, fourth edition, and the rel evant EU Regul ations). Level 111, a

har noni zed research programme at the European |evel, has not yet been

i mpl ement ed. However, the first steps have been taken in cooperation with ICP
Integrated Monitoring to review and compare relevant parts of their two
manual s.
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B. Programe i npl enentation

1. Programme status

5. Level | activities (to nmeet the first objective) - extensive |arge-scale
annual monitoring of tree crown condition - have been carried out on a
systematic network representing the forest area of 32 European countries. On
parts of this network a soil and a foliar survey has also been carried out.

6. To neet the second objective, an intensive nmonitoring network of sonme 860
per manent observation plots has been established in 31 European countries
(level 11). The European Conmission with its consultant, the Forest Intensive

Moni toring Coordinating Institute (FIMClI), has set up a database with data on
crown condition, soil and soil solution, chem cal elements in foliage,

i ncrement, deposition and nmeteorology (EB. AIR/ WG 1/1997/3 and

EB. Al R/ WG. 1/ 1997/ 5). There are plans to submt information on ground
vegetation of the level Il plots. Data from 860 plots have been stored
together with information on the applied data assessnent nethods, in order to
provide an insight into data quality, conparability and eval uation
possibilities. These data and assessnment information are already avail able for
use under the data rules laid down by the European Conm ssion. FIMI has begun
to evaluate the data and the first proposals for in-depth studies by externa

institutes have been reviewed. The level |1 database provides a solid platform
for in-depth studies to explain cause-effects relationships. However, it has
to be enphazised that level Il consists of selected plots and that conparisons

bet ween plots have to be nade with great care

7. For the third objective (level 111), nonitoring nethods are being

har noni zed in cooperation with ICP Integrated Mnitoring. A number of

potential comon nonitoring sites have been identified and eval uati ons of the
relevant scientific literature started. A paper on the effects of heavy netals
on forest ecosystens was prepared and published in 1996

8. Furthernore, 1 CP Forests in cooperation with the European Commi ssion is
now, within the provisions of the Executive Body and EU rules for data
exchange, in a position to supply data to other international forums, e.g. the
Tenperate and Boreal Forest Resources Assessnent (TBFRA 2000), the

I nt ergovernmental Forum on Forests (IFF), as well as for the inplenmentation of
the relevant resolutions of the First and Second M nisterial Conference on the
Protection of Forests in Europe. In this respect, the data that wll
ultimately be included in the | CP Forests/EU database will also help studies
on biodiversity, and tenporal and spatial variations in indicators related to
sust ai nabl e forest managenent.
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2. Main results of the programme

9. Wth respect to air pollution as one of the stress factors, |arge-scale
monitoring (level 1) has:

(a) G ven an insight into trends on crown condition throughout 2
mllion kn?# in Europe based on a systematic grid;

(b) Set up databases on the chenmical status of nore than 4500 forest
soil plots and on the nutritional status of trees on nearly 1400 plots;

(c) Reveal ed the conplexity of the cause-effect relationships involved
in forest ecosystens with air pollution as one of the stress factors for
forest condition

(d) I ndicated for parts of Europe the spatial correspondence between
deposition of air pollutants, acidification and heavy nmetal accunulation in
forest soils. Often regions having received high amunts of acidifying
substances over a long tinme coincide with areas of worst crown condition
(EB. Al RF¥ WG. 1/ 1997/ 5) ;

(e) Permtted studies of relationships between crown condition and
nodel | ed net eorol ogi cal stress factors, cal cul ated concentrations and
deposition |l evels of ozone, sul phur dioxide, acidity and nitrogen conpounds
critical to forests (EB. AIR/Ws 1/1997/6). For this purpose data and nodel s
fromEMEP with respect to air pollution were used;

(f) I ncreased public awareness of air pollution as a threat to forest
heal t h.
10. The inplenmentation of level | has partly met the long-termpriority needs

defined by the Executive Body, as it has:

(a) Moni tored the spatial distribution and tenporal devel opnent of
forest condition

(b) Denmonstrated that relationships between crown condition and stress
factors (e.g. climatic stressors, air pollution) are not straightforward,

(c) Di ssem nated sumuary results to policy makers and the public.

11. Wth respect to theintensive nonitoring of forest ecosystens
(level 11), efforts have been successful to:

(a) Sel ect 860 plots in 31 countries covering the nost inmportant forest
ecosyst ens;

(b) Assess crown condition, soil chem stry, foliar chenical content and
forest growth (core surveys) on all plots, and assess deposition,
met eor ol ogi cal paraneters and soil solution chem stry on a nunber of these
pl ot s;
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(c) Set up a level Il data centre with subm ssion and validation
procedures;
(d) Devel op a strategy for evaluating level Il data for the coning
years.
12. Moreover, both level | and level Il data will provide information that is

i mportant for the effect-oriented activities (EB. AIR/ WG 1/1997/13) and the
tracki ng of acidifying/eutrophying effects.

13. In addition, the commn |ICP Forests and EU progranme has yi el ded
structural benefitsin that it has:

(a) I nproved the quality of forest ecosystem monitoring by carrying out
i nterl aboratory conpari son of soil and foliar sanples as well as training
courses for field assessments resulting in nore harnoni zed net hods;

(b) | nproved the cooperation between scientists working on forest
condition nonitoring all over Europe;

(c) Provided a platformfor detail ed forest ecosystemresearch
i nvol ving the National Focal Centres of |ICP Forests, EU and externa
institutes.

1. PRIORITIES FOR THE YEARS 1998 - 2001

A. Revi sed objectives of the programe

14. In view of the priorities and requirenents of the Executive Body and the
Wor ki ng Group on Effects and based on its own increased know edge, | CP Forests
has reformulated its original objectives as follows:

(a) To gain further know edge of the spatial and tenporal variation in
forest condition and of its relationships to stress factors, in particular air
pol lution, on a subnational, national and international |arge-scale systematic
network (level 1);

(b) To contribute to a better understanding of the rel ationships
between air pollutants and other stress factors (causes) and the condition of
forest ecosystens (effects) through intensive nonitoring on a nunber of
sel ected permanent observation plots spread over Europe (level I1) and to
study the devel opment of inportant forest ecosystens in Europe;

(c) To provi de deeper insight into the interactions between the various
conponents of forest ecosystenms by neans of available information fromi n-
depth studies on the influence of air pollution and other stress factors.
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B. Priorities for further inplenentation of the programe
15. In view of the long-termpriorities of the Executive Body and the WorKking

Group on Effects and the programe's revised objectives, |ICP Forests has
defined the following priorities for the period 1998-2001:

(a) Revi ew t he key paraneters and their assessnment and eval uation
met hods at level | and level Il and their relevance for the future activities
and objectives of the programe. The review has the highest priority in order
to guarantee the optimal resource use and efficient programe operation;

(b) Further inplenment the intensive nonitoring of forest ecosystens
(level 11) and evaluate the level Il data set at the European |evel, including
assessments of cause-effect relationships. This is a matter of high priority
because the evaluation of available data will help in-depth studies of the
cause-effect relationships. Critical |oads calculations also need these high-
qual ity data obtained by harnmoni zed nmet hods and nay be carried out in close
cooperation with the Task Force on Mappi ng;

(c) Annual | y assess tree crown condition on a |arge scale (level I).
This takes priority because it gives a representative overview of trends in
crown condition over Europe and will result, by the year 2001, in a tine-
series of at |least 10 years for nost of Europe, which is necessary to
ascertain significant trends;

(d) Carry out integrated evaluations of forest health condition using
tree crown, soil and foliar data obtained fromthe | arge-scale survey of |ICP
Forests and EU Schene and | arge-scal e data from ot her bodi es under the
Convention. In order to get a holistic picture of forest ecosystem condition
studies of this kind will have to be carried out at both national and European
| evel s;

(e) Extrapol ate the relationships identified for level Il with
avail able data fromlevel | plots. Relationships recognized at level Il can
be extrapolated to the large scale only by neans of level | data. It will be
important to link both Ievels in a correct way. Extrapolation to level | and
i nterpol ati on between the level Il plots will result in a better know edge of
forest condition at a European scal e;

(f) Further inprove the understandi ng of cause-effect rel ationships by
means of in-depth studies. In-depth studies based on results obtained from
country reports and other publications, using data fromlevel | and |level |
and additional information fromnational or international research projects
(e.g. from EXMAN, NI TREX, BI ATEC, other EU environnmental research programres),
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are expected to contribute to a better understandi ng of cause-effect
rel ationshi ps.

V. STRATEGY AND ACTI ON TO BE TAKEN UP TO THE YEAR 2001

A. Moni toring and eval uation

1. Review of the key paraneters and their assessnent and eval uati on net hods
at_ level | and level 11 and their relevance for
the future activities and objectives of the programme

Strategy

16. In view of the objectives of the monitoring programre, the list of key
paranmeters and their assessnent and eval uati on methods will be reviewed. This
review will take into account the evaluations carried out on level | and |evel
Il and the upscaling the relationships found through the intensive nonitoring
(level 11) to the systematic network (level 1).

Actions to be taken

17. (a) The Expert Panels, including ad hoc expert groups, are invited to
critically review the nonitoring nethods and to prepare a |ist of selected
paraneters needed for evaluations to be carried out at the European |evel.
This includes reviews on conmparability and quality tests (interlaboratory
tests);

(b) The Expert Panels should verify the rel evance of the existing
subprogrames on level | and level Il for explaining the effects of stress
factors, including air pollution, on forest ecosystens;

(c) The scientific and practical basis for decisions on future
assessnments (e.g. frequency, spatial distribution, paranmeters, methods) from
2001 onwards, will be laid by the Programme Coordinating G oup and consi dered
by the Task Force on ICP Forests in 2000.

Qut put

18. (a) Updated |ists of key paraneters and their assessnent and eval uation
met hods;

(b) Review report with scientific and practical proposals for
moni toring after 2001.
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2. Further inplenentation of the level Il nonitoring
Strategy
19. The intensive nonitoring of tree crown condition, soil, foliage,
i ncrement, ground vegetation, soil solution, neteorol ogical paraneters and
deposition in forests will be continued and possibly extended, if required. A
strategy for the evaluation of level Il data will be further devel oped, aim ng
at a conplete level Il database and interpretation and eval uation of the data
This strategy will be el aborated by the European Commi ssion, assisted by its

consultant FIMCI and the Scientific Advisory Goup. Apart fromthe activities
carried out at national level, the strategy should focus on evaluation at the
European level. In addition, the level Il data will be used to inprove

exi sting nodel s.

Actions to be taken

20. (a) Furt her devel opment and eval uation of the level Il data set;
(b) Contribution by the Expert Panels to indicate eval uation
possibilities and the conparability of the European data set;
(c) I nvestigation into the relationships between soil and foliar
chem stry and site/stress factors (especially atnospheric pollution) as a
short-termaim

(d) I nvestigation into the relationship between atnospheric deposition
and soil solution chem stry (assessnent of input-output budgets) as a nmedium
termaim This will allow conparison of critical |oads with the present | oads

on the plots.

Qutput (all produced by the European Conm SSion)

21. (a) Strategy plan for the scientific evaluation of the |evel |1 data;
(b) Annual progress reports on the results of the evaluations of the
| evel Il progranme.

3. Annual assessnent of tree crown condition on | evel

Strategy/ Action to be taken

22. Crown condition will be assessed annually at |east until 2001 in
cooperation with EU to gain data over at |least 10 years for nost of the |eve
| plots.
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Qut put

23. (a) Annual technical reports on the results of the crown condition
assessments on level 1;

(b) Continuation of the tine series on tree crown condition on a
Eur opean scal e.

4. Integrated evaluations of tree crown data
with soil and foliar data

Strategy/ Actions to be taken

24, The rel ationshi ps between the spatial and tenporal patterns of crown
condition and soil condition and the nutritional status of trees have been

i nvestigated by the Forest Soil Coordinating Centre (FSCC), in close
cooperation with the Progranmme Coordinating Centre (PCC) and the Flem sh
Institute for Forestry, in the franework of an integrated study. Studies with
simlar objectives, including nmeteorological and air pollution data from
external sources, are being carried out, e.g. by the Wnand Staring Centre (in
t he Net herlands). NFCs should encourage these kinds of studies also at

national |evel

Qut put

25. (a) Integrated studies of the relationships between crown condition,
soil condition, the nutritional status of forest trees and stress factors,
i ncluding air pollution;

(b) Scientifically sound proposal for a possible repetition of the soi
and foliar survey on level |, taking into account the results of the
i ntegrated studi es.

5. Extrapolation of relationships identified for level Il plots
to the scale of the level | plots
Strategy
26. To gain insight into the relationships between air pollution and forest
condition at the scale of the level | plots, it is necessary to have site-

specific information, e.g. on the | evel of atnospheric deposition.
Extrapol ati on of available site-specific atnospheric data fromlevel Il is
therefore of a high priority.
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Actions to be taken

27. (a) Devel opnment of upscaling procedures to extrapol ate results obtained
at level Il plots to level | plots. This will include process-based and
mul tivariate geostatistic nodel s;

(b) Application of the upscaling procedures to atnospheric deposition

dat a.

Qut put

28. (a) Upscal i ng procedures and extrapol ated results of atnospheric
deposition data to level | plots to be used for integrated studies;

(b) Maps, e.g. with typical factor conbinations, representative of
their special regions.

6. Further inprovenent of the understandi ng of cause-effect relationships

Strategy

29. Preparation of in-depth studies on cause-effect relationships by

eval uating available literature (e.g. in the framework of N TREX, EXMAN and
ot her EU environmental research programmes). These activities may help to
quantify dose-response relationships. In addition, ICP Forests will try to
assess cause-effect rel ationships on conmon nmonitoring plots with ICP

I nt egrated Mnitoring.

Actions to be taken

30. (a) Information on the current state of cause-effect research will be
summari zed, used for the interpretation of the ICP Forests nonitoring results
and brought to the attention of the Working G oup on Effects. This information
will also contribute to the preparation of the Working G oup’s reports on
sel ected topics, e.g. trends, acidification, eutrophication, the role of
ozone, etc.;

(b) Cooperation with ICP Integrated Monitoring will be strengthened by
t he harnoni zati on of the programre manual s.

Qut put

31. (a) Eval uations of the relevant scientific literature with enphasis on
cause-effect rel ati onshi ps;

(b) Contributions to the Wirking Group’s substantive report on trends
and aci dification.
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B. Storage and supply of data to other subsidiary bodies under the
Conventi on
32. Fol l owi ng the rel evant decisions of the Wirking G oup on Effects

(EB. Al R WG. 1/ 1997/ 14) and in agreement with the European Comm ssion, PCCis
maki ng provision to store copies of data collected in the framework of |ICP
Forests and the EU Schenme in order to make them avail abl e upon request to

ot her subsidiary bodi es under the Convention in accordance with the Executive
Body's rules for data exchange and the EC guidelines for the managenent of
level Il data. However, the data managenment of the individual surveys remains
the responsibility of the respective centres.

33. As a consequence, data fromthe level | surveys should continue to be
submitted to PCC, FSCC and the Forest Foliage Coordi nating Centre, whereas
level Il data should be sent to FIMCI. PCC regularly receives updated copies

of the data.

C. Reporting

34. The reporting procedure described in the previous strategy paper of ICP

Forests (EB. AIR/'WG 1/ R. 122) has proven successful and will be maintained (see
annex 1). According to the identified priorities in reporting to the Wrking
Group on Effects, enphasis will be put on reporting level Il results in close
cooperation with the European Comm ssion. Special topics will be treated

whenever possible within separate reports and/or within the programre's
contributions to reports prepared by the Wirking G oup on Effects.

35. Three different kinds of reports can be distinguished:

(a) The executive report is ainmed at a broader readership, including
policy makers and the general public. Even though the report will reflect the
scientific findings, it will be illustrated and witten in a way which is
under st andabl e by the public. To give a holistic picture of forest condition,
it needs to reflect the |atest nmonitoring results and the main results of ICP
Forests and the EU Schene;

(b) Technical reports will be prepared for specific items and will give
the conpl ete background of the issue referred to. This includes reports on
level | and level Il nonitoring results and in-depth studies such as

integrated studies or literature reviews;

(c) The executive sunmmary aims at providing the Wbrking G oup on
Effects with concise information and will continue to sumrarize all inportant
results of the year. Reporting of level | results to the Wrking G oup on
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Ef fects will be confined to a m ninmum of information on crown condition and
will be reported only if they reflect new interesting findings, e.g. within

the framework of integrative studies.

D. Fi nanci ng

36. The precondition for the inplementation of the ICP Forests strategy
descri bed above is adequate long-termfinancing at national and European
| evel s.

V. ADM NI STRATI VE TOCLS TO | MPLEMENT THE STRATEGY
37. The following tools will be used to carry out the strategy:

(a) The Programe Coordinating G oup (PCG will pronote and supervise a
conti nuous review of the programre and propose options for action to shape the
programe after 2001. This review should provide a clear view of the
progranme’s priorities and, hence, also facilitate the required actions within
the programre. PCG reconmendations are directed to the Task Force on |ICP
Forests. In view of the close cooperation with the European Commi ssion, these
recomrendations are also submtted to the European Conm ssion for
consi deration. To performthese tasks, PCG needs to neet regularly. At these
nmeetings the European Conm ssion as a nenber of PCG may be acconpani ed by the
Chairman of the Scientific Advisory G oup (SAG of EC and the EC consultant,

FI MCI, whenever appropriate. To facilitate the review process, a limted
nunmber of representatives of NFCs will be invited,;

(b) The tasks of the Expert Panels, including ad hoc expert groups,

will be extended. They will be requested to critically review the nethods and
the Iist of selected paraneters needed for assessnents to be carried out at
European | evel, including reviews of the conparability of data and quality
assurance tests in 1998/ 99. The Task Force will put forward the issues to be
considered within this internal review process. The Expert Panels will also be
invited to give their expert opinions on which evaluations should be carried
out. To optimi ze the contributions fromthe national experts, the organization

of Expert Panel neetings will have to be stream ined. Any neeting announcenent
will require previous consultation with the Chairman of the Task Force on ICP
Forests and the European Comm ssion. The neeting’ s objectives will have to be

clearly defined. To minimze travelling expenses for central and eastern

Eur opean participants, Expert Panel neetings nay be held in those countries.
Whenever possible, conbined or back-to-back neetings would be preferred, as
different groups will increasingly collaborate in dealing wth individual

i ssues;
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(c) The Task Force neetings will be made nmore effective by del egating
editorial work to editorial groups; this would allow the Task Force to di scuss
i mportant scientific/technical issues in nmore detail.

VI . DEVELOPMENT OF THE PROGRAMMVE SCHEME FROM 2002 ONWARDS

38. The inplementation of the strategy for the years up to 2001 descri bed
above will put ICP Forests in a good position to develop its programre from
2002 onwards. The future shape of ICP Forests will be devel oped and consi dered
in close cooperation with the European Commi ssion. This is of vital interest
to both partners in order to mnim ze financial requirenments and | abour
efforts and to avoid duplications.

39. As decided by the Executive Body at its fifteenth session, |ICP Forests
will in 1998/1999, together with all other 1CPs and the Task Force on Mapping
be the subject of an independent external review The outcone of this review
of the effect-oriented activities under the Convention will be discussed by
PCG and the Task Force in 1999.

40. To create a solid basis for decisions on the programme priorities from
2002 onwards and to enhance the di scussion between policy mekers, scientists
and those responsible for ICP Forests and the EU Schene, a workshop would be a
suitable forumfor in-depth consideration of the outcome of internal and
external scientific reviews. The European Comr ssion is making preparations
for such a workshop in close cooperation with ICP Forests in late 1999. A
schematic overview of the different steps of this review process is given in
annex |1.

41. The review process will result in a decision on the future shape of the

| CP Forests progranme, preferably at the sixteenth Task Force nmeeting in 2000.
This would coincide with the decision on the continuation of the relevant EU

regul ation.
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Annex ||

Review Process of ICP Forests

l l {1 5/98
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