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Task Force Meetings of ICP Forests and countries participating in the programme (USA and Canada are not depicted).
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Forests are important and diverse 
habitats which play an essential role 
in helping to protect the climate 
and preserve our natural resources. 
However, they can only achieve this 
if they are stable and healthy. 

This is why ICP Forests has been 
monitoring the condition of the 
European forests for the past 25 years. 
The harmonised transnational moni-
toring data collected by ICP Forests 
provides clear evidence of the success 
of air pollution control measures. 

However, pollution inputs are still 
too high at many sites in Central 
Europe. This is why it is extremely 
important for forest monitoring to 
continue. 

In Germany, for instance, some 
forest areas must be limed in order 
to prevent the adverse effects of soil 
and water acidification.

Policymakers, forest managers 
and the general public are now ask-
ing a range of questions: What does 
climate change mean for our forests? 
How will the forests respond to higher 
air temperatures and changes in rain-
fall patterns? How well-prepared are 
they for dealing with the far-reach-
ing changes expected? How can we 
support the forestry sector in adapt-
ing the forests to a changing climate?

The search for alternatives to fos-
sil fuels has increased the demand for 
wood. This in turn is raising new is-
sues. What kind of timber use is sus-
tainable and at what intensity? How 
many nutrients and micronutrients 
can be removed from the forests – 
particularly through the use of thin-
ner material that had previously been 
left behind after harvesting – without 
impairing the productivity of the for-
est soils and their ability to function 
properly? 

Although data from the traditional 
monitoring programmes can help to 
answer such questions, it is often nec-
essary to increase the range of param-
eters monitored and to develop new 
collection procedures. Combining 
new and proven measures will con-
tinue to be a key element of the work 
of ICP Forests. 

I would like to thank all those in-
volved for their valuable work and 
wish you continued success. 

Ilse Aigner
Federal Minister of Food, Agriculture 
and Consumer Protection

Ilse Aigner, Federal Minister of Food, Agriculture and 
Consumer Protection
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Forest damage of previously unknown extent and inten-
sity became evident in the defoliation of silver fir (Abies 
alba) and other coniferous species in Central Europe in 
the 1980s. Growing public awareness of a possible link be-
tween air pollution and forest damage led to the launch of 
ICP Forests in 1985 and to the start of transnational for-
est monitoring. The programme Task Force held its first 
meeting on 4 October 1985 in Freiburg, Germany, and 
agreed on the need for a large-scale grid of monitoring 
plots across Europe for assessing leaf and needle loss in a 
range of European tree species. Today, it is clear that large-
scale forest dieback was prevented. International clean-air 
policies contributed to this success.

Better understanding of the causes of change in forest 
ecosystems required more detailed analyses. Intensive 
monitoring plots (Level II plots) were established during 
this period, and measurements of air pollution, soil con-
dition, tree nutrition, tree growth and crown condition 
began. Measurements of crown condition were retained 
because this constitutes an early-warning system for for-
est health. Monitoring has been co-financed by the EU 
since 1986 and the first joint report was published in 1992. 
Expert Panels worked intensively on monitoring manu-
als for harmonized methodologies. Intensive monitoring 
based on harmonized methods and cooperation with the 
EU are still mainstays of the programme today.

Level II plot in Germany with permanent circumference measurement tapes (foreground), 
throughfall and stemflow deposition samplers.

Trends in defoliation in Baden-Württemberg, southwest Germany, and for all species in 
Europe. Harmonized transnational data only became available at the end of the 1980s.
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1985 – 1990: Birth of the programme following fears of large-scale forest dieback

1990 – 1995: Monitoring intensifies, as does cooperation with the EU
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Successful international ‘clean-air’ policies caused a sig-
nificant fall in sulphur deposition. Little change in nitro-
gen deposition increased its political interest and inputs 
across Central Europe are still high today. The first sets of 
harmonised transnational monitoring data from the Level 
II plots became available and made it possible to compare 
levels of sulphur and nitrogen in deposition with concen-
trations in foliage and soils. Statistical analyses showed 
complex relationships between site conditions, stress fac-
tors, and the biological and chemical condition of trees 
and soils. It became clear that the effects of air pollution 
were dependent on the stand, stand history, site condi-
tions and the weather.

Acidified soils affect the rooting systems of trees. After 
heavy storms, trees on plots with acidic soils showed 
higher levels of storm damage than those on less acidi-
fied plots. Sulphur inputs are a main driver for soil acidifi-
cation. Results from statistical models suggested that acid-
ified soils would take decades to recover. High nitrogen 
inputs, and possibly higher temperature, were increasing 
forest growth. But how much nitrogen can forest ecosys-
tems absorb? Plants retain little extra nitrogen on nitro-
gen-saturated soils and deposition is mostly leached into 
groundwater in the form of nitrates. While forests were 
reacting slowly to reductions in air pollution, new policy 
questions related to climate change and biodiversity were 
beginning to emerge. Storm damage in the Tatra mountains, Slovak Republic, 2004.

Mean annual atmospheric deposition of sulphur and nitrogen on the Level II plots. There 
is a clear fall in sulphur but little change in nitrogen.

Deposition (kg/ha per year)  Sulphate (214 plots)
 Ammonium (221 plots)
 Nitrate (222 plots)
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1995 – 2000: From forest health monitoring to complex analyses of ecosystem functioning

2000 – 2005: How do forest ecosystems react to reduced air pollution?



A unique monitoring system
The ICP Forests programme operates under the UNECE 
Convention on Long-range Transboundary Air Pollution 
(CLRTAP). It includes large-scale representative monitor-
ing of health and vitality on around 5000 so-called ‘Level I’ 
plots. Intensive monitoring, undertaken on ‘Level II’ plots, 
addresses crown condition, foliar chemistry, soil chemis-
try, tree growth, ground vegetation (700–800 plots), at-
mospheric deposition (558 plots), meteorology (235 plots) 
and, on a smaller number of plots, stand structure, epi-
phytic lichens, soil solution chemistry, ambient air qual-
ity, phenology and litterfall. Data are collected using har-
monized methods. 41 countries presently participate in 
the programme.

Part of a collaborative network
The ICP Forests programme involves over 300 national 
experts. This collaborative network forms the basis for 
policy contributions at the national, regional and inter-
national level. At the international level, the programme 
provides information on a number of criteria and indica-
tors for sustainable forest management, as defined by the 
Ministerial Conference on the Protection of Forests in 
Europe (MCPFE), and contributes to the UN-FAO Global 
Forest Resources Assessments, and to the work of the UN 
Framework Convention on Climate Change (FCCC) and 
the Convention on Biological Diversity (CBD). Close links 
are maintained with the Acid Deposition Monitoring 
Network in East Asia (EANET). Good cooperation with 
the EU over many years, including the co-financing of 
monitoring activities, is still the mainstay of the pro-
gramme’s success. 

Members of the programme Task Force and cooperating institutions on an excursion near Rome, Italy, in 2005.
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ICP Forests Level I plots provide an excellent basis for large-scale monitoring of European forests.

Canary Islands (Spain)

Level I plots with dominating shares 
of conifers or broadleaves

 Broadleaves
 Conifers

Azores (Portugal)

5



Exceedance of critical loads for acidity and nitrogen deposition on 187 Level II plots.

Decreasing evenness of epiphytic lichen species composition indicates that plots with high 
sulphur inputs become dominated by a small number of species.

Higher levels of nitrogen deposition result in higher tree growth which results in great-
er carbon storage.

Air pollution still critical on many plots
As a result of air pollution control measures implemented 
under CLRTAP, acidic deposition has decreased. But, de-
spite this success, critical loads for sulphur are still exceed-
ed on a quarter of the monitoring plots studied. Critical 
loads for nitrogen are exceeded on over 65% of the plots 
studied, particularly those in Central Europe. This indi-
cates a risk that atmospheric deposition may be adding 
to the pollution of soils, surface waters and groundwa-
ters. Critical loads are thresholds derived from ecosystem 
models below which environmental damage is not expect-
ed to occur. Ecosystem stability is maintained as long as 
inputs are below the critical loads. The ecosystem mod-
els used to derive the critical loads for sulphur and nitro-
gen rely on the extensive data sets generated by the mon-
itoring programme.

Biodiversity monitoring is increasing in importance
Monitoring results indicate that air pollution and nutri-
ent enrichment remain a threat to vegetation diversity and 
the functioning of forest ecosystems. Nitrogen-indicating 
plants occur more often on monitoring plots with high ni-
trogen deposition and species composition for epiphytic 
lichens reflects levels of sulphur deposition. The moni-
toring plots provide a unique opportunity for assessing 
a wide range of aspects related to biodiversity. With co- 
financing from the EU, projects have been completed on 
over 4000 Level I and Level II plots, with the studies 
aimed at the development and assessment of new biodi-
versity indicators such as deadwood, stand structure and 
forest type. The newly developed methods for monitor-
ing biodiversity are currently being integrated into the 
ICP Forests programme.

Climate change and forests
Trees absorb carbon dioxide from the atmosphere and 
store it in the wood as carbon. Forests can thus help to 
mitigate climate change by acting as carbon sinks. Future 
climate change scenarios project increasing air tempera-
tures and changing precipitation patterns across Europe. 
The long-term data sets generated through the harmo-
nised monitoring network established across Europe by 
ICP Forests will provide a good basis for investigating 
the still unknown vulnerability and adaptability of the 
European forests under a changing climate. 
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Azores (Portugal) Canary Islands (Spain)

9 %

24 %25 %

24 %
18 %

mean annual deposition 
(kgS/ha per year)

 no measurements
 0.7 – 3.3
 3.4 – 4.2
 4.3 – 5.7
 5.8 – 8.0
 8.1 – 47.0

Mean sulphate (SO4-S) deposition on Level II plots for 2004 – 2006. Measurements of deposition are a core activity of the programme.
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Three decades ago there was growing fear that air pol-
lution would cause catastrophic forest dieback across 
Europe.

To what extent have forests been damaged and what 
was the cause? How is air pollution involved and will 
‘clean-air’ policies succeed? 25 years of European-wide 
forest monitoring has helped to provide answers to these 
questions. The transnational monitoring programme es-
tablished by ICP Forests indicates that, at the large-scale, 
forest condition has deteriorated far less severely than was 
feared back in the early 1980s. Also, that most of the de-
foliation which triggered the initial concern was actually 
due to natural stresses such as tree age, extreme weather 
conditions and pests. At the regional and local level, how-
ever, studies confirm the hypothesis of classic forest dam-
age. Monitoring data indicate correlations between de-
foliation and the deposition of pollutants from the 
air, and the deposition of both nitrogen and 
sulphur (acidity) exceeded critical loads on 
many monitoring sites. This implies an 
ongoing threat to the functioning of 
forest ecosystems. 

These results contributed 
to the adoption of legally 

binding protocols on air pollution control by the signa-
tory states to the LRTAP Convention under the UNECE.

Successful implementation of ‘clean-air’ policies is ev-
ident in the decreasing levels of atmospheric deposition 
measured on the monitoring plots. Models suggest that 
forest soils will recover from acidification over a period 
of decades, assuming that emissions of acidifying pollut-
ants continue to reduce as predicted. There is also a need 
for greater efforts to reduce nitrogen emissions. Nitrogen 
deposition may accelerate forest growth, but will eventu-
ally cause nutrient imbalances in forest trees. Like acidity, 
nitrogen was shown to alter vegetation diversity. 

Policy development is driving the need for more infor-
mation on relationships between forest condition, climate 
change, carbon sequestration, and the loss of biodiversity. 

With EU support, forest monitoring in Europe has 
begun to be adapted such that it will be 

able to meet these new informa-
tion needs.
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Albania: Ministry of the Environment, Forestry and Water Administration, 
Tirana. (info@moe.gov.al)

Andorra: Ministry of Agriculture and Environment, Andorra la Vella. 
Ms Anna Moles / Ms Silvia Ferrer (Silvia_Ferrer_Lopez@govern.ad)

Austria: Bundesforschungs- und Ausbildungszentrum für Wald, 
Naturgefahren und Landschaft, Wien. Mr Ferdinand Kristöfel 
(ferdinand.kristoefel@bfw.gv.at)

Belarus: Forest inventory republican unitary company „Belgosles“, Minsk. 
Mr V. Krasouski (olkm@tut.by, belgosles@open.minsk.by)

Belgium:
Flanders: Research Institute for Nature and Forest, Geraardsbergen. 
Mr Peter Roskams (peter.roskams@inbo.be)
Wallonia: Ministère de la Région Wallonne, Namur. Mr C. Laurent 
(Christian.Laurent@spw.wallonie.be)

Bulgaria: Executive Environment Agency at the Ministry of Environment 
and Water, Sofia. Ms Genoveva Popova (forest@nfp-bg.eionet.eu.int)

Canada: Natural Resources Canada, Ottawa. Mr Pal Bhogal (Pal.Bhogal@
nrcan.gc.ca)
Québec: Ministère des Ressources naturelles, Québec. Mr Rock 
Ouimet (rock.ouimet@mrnf.gouv.qc.ca)

Croatia: Sumarski Institut, Jastrebarsko. Mr Nenad Potocic (nenadp@
sumins.hr)

Cyprus: Ministry of Agriculture, Natural Resources and Environment, 
Nicosia. Mr Andreas K. Christou (achristou@fd.moa.gov.cy)

Czech Republic: Forestry and Game Management Research Institute 
(VULHM), Prague – Zbraslav. Mr Bohumír Lomský (lomsky@vul-
hm.cz)

Denmark: Forest and Landscape Denmark, University of Copenhagen, 
Hørsholm. Mr Morten Ingerslev (moi@life.ku.dk), Mrs. Annemarie 
Bastrup-Birk (ab@life.ku.dk)

Estonia: Estonian Centre of Forest Protection and Silviculture, Tartu. Mr 
Kalle Karoles (kalle.karoles@metsad.ee)

Finland: Finnish Forest Research Institute (METLA), Rovaniemi. Mr 
John Derome (john.derome@metla.fi)

France: Ministère de l‘agriculture et de la pêche, Paris. Mr Jean-Luc Flot 
(jean-luc.flot@agriculture.gouv.fr)

Germany: Bundesministerium für Ernährung, Landwirtschaft und 
Verbraucherschutz, Bonn. Ms Sigrid Strich (sigrid.strich@bmelv.
bund.de)
Baden-Württemberg: Forstliche Versuchs- und Forschungsanstalt 
Baden-Württemberg, Freiburg. Mr Stefan Holzmann (Stefan.
Holzmann@forst.bwl.de)
Bavaria: Bayerische Landesanstalt für Wald und Forstwirtschaft 
(LWF), Freising. Mr Hans-Peter Dietrich (Hans-Peter.Dietrich@lwf.
bayern.de)
Brandenburg: Landesforstanstalt Eberswalde, Eberswalde. Mr 
Reinhard Kallweit (Reinhard.Kallweit@lfe-e.brandenburg.de)
Hesse, Lower Saxony and Saxony-Anhalt: Nordwestdeutsche 
Forstliche Versuchsanstalt, Göttingen. Mr Hermann Spellmann 
(Hermann.Spellmann@NW-FVA.de)
Mecklenburg-Western Pomerania: Ministerium für Landwirtschaft, 
Umwelt und Verbraucherschutz, Schwerin. Mr Jan Martin (Jan.
Martin@lfoa-mv.de)
North Rhine-Westphalia: Landesamt für Natur, Umwelt und 
Verbraucherschutz NRW, Recklinghausen. Mr Joachim Gehrmann 
(Joachim.Gehrmann@lanuv.nrw.de)
Rhineland-Palatinate: Forschungsanstalt für Waldökologie und 
Forstwirtschaft Rheinland-Pfalz, Trippstadt. Mr Hans Werner Schröck 
(schroeck@rhrk.uni-kl.de, hans-werner.schroeck@wald-rlp.de)
Saarland: Ministerium für Umwelt, Energie und Verkehr, Landesamt 
für Umwelt- und Arbeitsschutz, Saarbrücken. Mr Karl Dieter Fetzer 
(KD.Fetzer@lua.saarland.de)
Saxony: Staatsbetrieb Sachsenforst, Pirna OT Graupa. Mr Henning 
Andreae (Henning.Andreae@smul.sachsen.de)
Schleswig-Holstein: Ministerium für Landwirtschaft, Umwelt und 
ländliche Räume des Landes Schleswig-Holstein, Kiel.  Mr Claus-G. 
Schimming (cschimming@ecology.uni-kiel.de)

Thuringia: Thüringer Landesanstalt für Wald, Jagd u. Fischerei 
(TLWJF), Gotha. Mrs Ines Chmara (Ines.chmara@forst.thueringen.de)

Greece: Institute of Mediterranean Forest Ecosystems and Forest 
Products Technology, Athens-Ilissia. Mr George Baloutsos, Mr 
Anastasios Economou (oika@fria.gr)

Hungary: State Forest Service, Budapest. Mr László Kolozs (aesz@aesz.
hu, kolozs.laszlo@aesz.hu)

Ireland: Coillte Teoranta, Newtownmountkennedy. Mrs. Fiona 
Harrington (Fiona.Harrington@coillte.ie)

Italy: Corpo Forestale dello Stato– Servizio CONECOFOR, Rome. Mr 
Enrico Pompei (e.pompei@corpoforestale.it)

Italy: Agricultural Research Council CRA-MPF, Trento loc. Mrs Patrizia 
Gasparini (patrizia.gasparini@entecra.it)

Italy: C.N.R. Institute of Ecosystem Study, Verbania Pallanza. Mr Rosario 
Mosello (r.mosello@ise.cnr.it)

Latvia: State Forest Service of Latvia, Riga. Ms Ieva Zadeika (ieva.
zadeika@vmd.gov.lv)

Liechtenstein: Amt für Wald, Natur und Landschaft, Vaduz. Mr Felix 
Näscher (felix.naescher@awnl.llv.li)

Lithuania: State Forest Survey Service, Kaunas. Mr Andrius Kuliesis 
(vmt@lvmi.lt)

Luxembourg: Administration des Eaux et Forêts, Luxembourg-Ville. Mr 
Claude Parini (claude.parini@ef.etat.lu)

FYR of Macedonia: University St. Kiril and Metodij. Skopje. Mr Nikola 
Nikolov (nnikolov@sf.ukim.edu.mk)

Republic of Moldova: State Forest Agency, Chisinau. Mr Anatolie 
Popusoi (icaspiu@starnet.md) 

The Netherlands: Ministry of Agriculture, Nature and Food Quality, Den 
Haag. Mr Ruben Post (r.post2@minlnv.nl)

Norway: Norwegian Forest and Landscape Institute, Ås. Mr Dan Aamlid 
(dan.aamlid@skogoglandskap.no)

Poland: Forest Research Institute, Raszyn. Mr Jerzy Wawrzoniak 
(j.wawrzoniak@ibles.waw.pl)

Portugal: National Forest Authority, Lisboa. Ms Maria Barros (mbar-
ros@afn.min-agricultura.pt), Mr José Rodrigues (jrodrigues@afn.min-
agricultura.pt)

Romania: Forest Research and Management Institute (ICAS), Voluntari, 
jud. Ilfov. Mr Romica Tomescu, Mr Ovidiu Badea (biometrie@icas.ro, 
obadea@icas.ro)

Russian Federation: Centre for Forest Ecology and Productivity (RAS), 
Moscow. Ms Natalia Lukina (lukina@cepl.rssi.ru)

Serbia: Institute of Forestry, Belgrade. Mr Radovan Nevenic (nevenic@
Eunet.rs)

Slovak Republic: National Forest Centre, Zvolen. Mr Pavel Pavlenda 
(pavlenda@nlcsk.org)

Slovenia: Slovenian Forestry Institute, Ljubljana. Mr Marko Kovac 
(marko.kovac@gozdis.si)

Spain: Ministerio de Medio Ambiente, y Medio Rural y Marino 
(SPCANDGMNyPF), Madrid. Mr Gerardo Sanchez (gsanchez@mma.
es), Ms Paloma Garcia (at_pgarciaf@mma.es)

Spain: Fundación CEAM, Centro de Estudios Ambientales del 
Mediterráneo, Paterna (Valencia). Mr Vicent Calatayud (vicent@
ceam.es)

Sweden: Swedish Forest Agency, Jönköping. Mr Sture Wijk (sture.wijk@
skogsstyrelsen.se)

Switzerland: Eidgenössische Forschungsanstalt für Wald, Schnee und 
Landschaft (WSL), Birmensdorf. Mr Peter Waldner (peter.waldner@
wsl.ch)

Turkey: General Directorate of Forestry, Orman Genel Müdürlügü, 
Ankara. Mr Ali Temerit (uomturkiye@ogm.gov.tr, temeritali@yahoo.
co.uk)

Ukraine: Ukrainian Research Institute of Forestry and Forest Melioration 
(URIFFM), Kharkiv. Mr Igor F. Buksha (buksha@uriffm.org.ua)

United Kingdom: Forest Research Station, Alice Holt Lodge, Farnham 
Surrey. Mr Andrew J. Moffat (andy.moffat@forestry.gsi.gov.uk)

United States of America: USDA Forest Service, Riverside, CA. Mr 
Andrzej Bytnerowicz (abytnerowicz@fs.fed.us)
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For further information please contact:

Johann Heinrich von Thünen-Institute
Institute for World Forestry
Programme Coordinating Centre of ICP Forests
Dr. Martin Lorenz, Richard Fischer
Leuschnerstrasse 91
21031 Hamburg
Germany

http://www.icp-forests.org
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