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The ICP Forests monitoring programme was established in 1985 under the auspices of the Convention on Long-
range Transboundary Air Pollution. Building on a close collaboration with the European Commission since 1986, the
FutMon project co-financed by the European Commission is aiming at the further development of the programme.
Results reported here are based on more than 7000 Level I and 400 Level II plots. Today, 41 countries participate in
the programme.
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Nearly two-thirds of the plots showed no significant change in tree crown condition over the past ten years. Forest
condition deteriorated on 24% of the continuously assessed plots, with only 15% of the plots showing any improve-
ment. Trends differ between the main tree species. European and sessile oak were the most frequently damaged spe-
cies. Defoliation reacts to many different stress factors. The transnational survey based on more than 7000 plots is a
valuable early warning system for environmental change.
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Mean annual sulphur inputs decreased by 30% between 1998 and 2007. Significant reductions were measured on half
of the plots. These findings result from measurements conducted under the forest canopy on around 150 plots. Mean

nitrogen inputs showed only a minor decrease. There are still a number of plots showing an increase in nitrogen depo-
sition. Deposition is highest on plots in central Europe. For nitrogen, considerable emission reductions are still needed.
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Critical limits for soil acidification were substantially exceeded in a quarter of the samples taken from 160 intensive
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Biological diversity on the monitoring plots is affected by nitrogen deposition. In the past seven or more years, ground
vegetation composition has changed towards more nitrogen tolerant species. Nitrogen deposition was statistically
linked to the present species composition and is a driver for ongoing change. In addition, soil, climate and the main
tree species present are determining the forest floor vegetation.
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25 YEARS SUCCESFUL PROVISION OF INFORMATION

Forests are important and diverse habi-
tats which make an indispensable contri-
bution to protecting the climate and pre-
serving our natural resources. Forests
cover 44% of the land area of Europe
(~33% of the EU) and the same area of-
ten performs several functions simul-
taneously. The production of wood as
a renewable resource is managed such
that the forests can continue to perform
their protective functions in relation to
the water cycle, the soil and biodiversity.
Protective functions are even the main
priority in more than 20% of European
forests, particularly in mountainous ar-
eas. Forests also play a major role in the
earth’s carbon cycle, storing a massive 53 gigatonnes of
carbon and are also important economically. 600 to 700
million m® of wood are harvested each year and Europe is
a net exporter of wood products. Last but not least forests
are highly complex ecosystems that represent our natu-
ral and cultural heritage, as well as providing important
recreational areas.

But forests can only fulfil these roles if they remain
stable and healthy over the long term. Large-scale for-
est damage observed across Europe in the 1980s was at-
tributed to air pollution and led to the formation of ICP
Forests within the framework of the UNECE Convention
on Long-range Transboundary Air Pollution. For 25 years
ICP Forests has collected data on the state of the forests
using Europe-wide harmonised methods. These data
make it possible to measure and provide evidence for the
success of air pollution control measures.

However, pollution inputs are still too high at many
forest sites, especially in Central Europe. Critical loads

are still being exceeded and models pre-
dict that it will be decades before forest
soils recover from earlier pollution in-
puts even if the ‘clean air’ policies con-
tinue to be applied.

Meanwhile new questions are occu-
pying policymakers, the public and for-
est managers: What does climate change
mean for our forests? How will the for-
ests respond to higher temperatures and
changes in the water regime? How well
prepared are they for the far-reaching
changes expected? How can we support
the forestry sector in adapting to climate
change?

A switch from fossil fuels to renew-
able energy sources as part of ongoing adaptations to cli-
mate change is increasing the demand for wood. This
raises several questions: What kind of timber use is sus-
tainable, and at what intensity? On what scale can nutri-
ents and micronutrients be removed from the forests, in
particular via the use of biomass, without impairing the
productivity and functioning of the soils? The forest mon-
itoring datasets will help to answer these questions and
so remain an indispensable addition to the national forest
inventories which provide periodic large-scale surveys of
forest status and production potential.

I would like to thank all those involved for their valu-
able work and wish continued success in the future.
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Ilse Aigner
Federal Minister of Food, Agriculture

and Consumer Protection
Germany



FOREST MONITORING IN EUROPE ENDANGERED

I have great pleasure in introducing the
report on the Condition of Forests in
Europe 2010 on behalf of the Spanish
Presidency of the European Union.

Twenty-five years ago, in 1985, the
ICP-Forests Programme was created
under the Convention on Long-range
Transboundary Air Pollution (CLRTAP)
of the United Nations Economic
Commission for Europe (UNECE). The
result was the establishment of one of
the largest harmonised biomonitoring
networks in the world which has become
an important data source for studying
the European forests. The programme
is also a major international data pro-
vider for the Ministerial Conference on the Protection
of Forests in Europe (MCPFE) and for the development
of forest-related policy by the European Commission.
Through its long history, forest monitoring data generat-
ed through the programme have constituted the base for
many projects and studies both at national and interna-
tional level, as well as for various public information needs.

Throughout this 25-year period, the European Union
and ICP-Forests have actively collaborated in a range of
ways. The ICP-Forests Experts have worked together to
develop and adapt the methodologies and objectives of
the programme in order to provide the policy relevant
information required at the European level, while the
European Commission has co-financed the forest moni-
toring since 1986. Funding is currently available through
the project ‘Further Development and Implementation of
an EU-level Forest Monitoring System (FutMon)” under
LIFE 4, ending in December 2010.

After that deadline, the EC co-financing of forest
monitoring will stop. For that reason, forest monitoring
in Europe is under threat and urgently requires a new
means of support as it provides the basis for forest pol-
icy information in Europe. The programme has recently
contributed data regarding highly topical issues such as

the combined effects of climate change
and air pollution on forest vegetation
and on the diversity of the plant species
in the European forests. Furthermore,
the long-term datasets are likely to be-
come extremely useful for assessing
the vulnerability and adaptation of the
European forests under a changing cli-
mate; the effects of changes in soil mois-
ture, water availability, atmospheric
deposition and temperature on forest
development, species composition and
distribution; biomass and carbon stocks
and their changes over time.

Within the framework of the Spanish
Presidency of the European Union, a
Conference on the Protection of Forests in Europe was
held on 6th and 7th of April 2010 in La Granja de San
Ildefonso (Segovia, Spain). The issue of support for for-
est monitoring in Europe and the continuation of the pro-
gramme was raised at the meeting. As a consequence, the
forest condition monitoring system is mentioned in the
Green Paper on Forest Protection and Information in the
EU, specifically in point “4.4. Forest Information” as one of
the main contributors and forest data providers in Europe.

Within this context, let us hope that the long and fruit-
ful collaboration between the European Commission and
ICP-Forests can still continue in the future and that the
importance of forest monitoring in Europe is acknowl-
edged by all Europeans.

AR

José Jiménez Garcia-Herrera

General Director

General Directorate for Nature and Forest Policy
Ministry of Environment and Rural and Marine Affairs
Spain




Science-policy interface: Representatives of the ministries and scientists visiting an intensive monitoring plot in Germany.

1. A PAN-EUROPEAN FOREST MONITORING PROGRAMME

Data for forest management, nature conservation
and policy
The European forests have many important functions.
They are a basis for economic activity and play a signif-
icant role in the development of rural areas, as well as
for recreational purposes. The forests have major value
in terms of nature conservation and environmental pro-
tection, and by acting as significant carbon sinks are very
important in the context of climate change. Sustainable
forest management and good environmental policy rely
on the sound scientific resource provided by long-term,
large-scale and intensive monitoring of forest condition.
In 1985, the International Co-operative Programme on
the Assessment and Monitoring of Air Pollution Effects on
Forests (ICP Forests) was established under the UNECE
Convention on Long-range Transboundary Air Pollution
(LRTAP). In 1986, the EU adopted Council Regulation
(EEC) No. 3528/86 on the protection of forests against
atmospheric pollution, and thus the legal basis for co-fi-
nancing forest assessments was established. In 2003, this
was superseded by the Forest Focus Regulation (EC No.
2152/2003), which was in turn superseded on 1 January
2007 by the Financial Instrument for the Environment
(LIFE+) Regulation (EC) No. 614/2007. LIFE+ co-financ-
es the further development and implementation of an EU-

level forest monitoring system, known as the ‘FutMon’
project. Both FutMon and ICP Forests are coordinated
by the Institute for World Forestry, hosted at the Johann
Heinrich von Thiinen-Institut (vIT) in Hamburg, Germany.

Embedded in a network of co-operation

ICP Forests aims to provide periodic overviews on the

spatial and temporal variation of forest condition in rela-
tion to man-made and natural stress factors (particularly

air pollution); to contribute to a better understanding of
the cause-effect relationships between the condition of
forest ecosystems and man-made and natural stress fac-
tors (particularly air pollution); and to study the develop-
ment of important forest ecosystems in Europe.

FutMon aims at the creation of a pan-European for-
est monitoring system which can serve as a basis for the
provision of policy relevant information on forests in the
EU. More specifically, to support harmonised forest mon-
itoring (by linking existing and new monitoring mecha-
nisms at the national, regional and EU level); to collect
quantitative and qualitative forest data related to climate
change, air pollution, biodiversity, and forest condition;
and to contribute information on sustainable forest man-
agement to the Ministerial Conference on the Protection
of Forests in Europe.



Survey Number of plots Assessment frequency
Installed Data submitted for 2007

Crown condition 836 462 Annually

Foliar chemistry 904 200 Every two years

Soil condition 615 0 Every ten years

Soil solution chemistry 302 169 Continuously

Tree growth 811 70 Every five years

Deposition 657 353 Continuously

Ambient air quality (active) 84 27 Continuously

Ambient air quality (passive) 254 167 Continuously

Ozone induced injury 114 43 Annually

Meteorology 265 191 Continuously

Phenology 186 58 Several times per year

Ground vegetation 777 67 Every five years

Litterfall 262 105 Continuously

Remote sensing

national data

Preferably at plot installation

Table 1-1: Surveys and number of plots for Level Il monitoring. The variation in assessment frequency results in different numbers of plots with data submission for the different surveys.

ICP Forests and FutMon monitor the same plots, with
the data collected by participating countries. Data were
submitted for more than 7000 permanent observation
plots in 2009. These ‘Level I’ plots are representative of
forests within the countries concerned and occur at a den-
sity of one per 256 km®. In many countries the Level I plots
are linked to the national forest inventory systems. As well
as annual crown condition surveys, soil chemistry was as-
sessed in the mid-1990s and again about ten years later.
Biodiversity has been assessed on ~ 4000 plots and foliar
chemistry on a much smaller number of plots.

The effects of stress factors on forest ecosystems are
investigated through intensive monitoring on so-called
‘Level I’ plots. These plots are located in forests repre-
sentative of the most important European forest ecosys-
tems. Data collection is under national responsibility. It
follows harmonized procedures documented in regular-
ly updated manuals. Owing to new data submission and
validation routines, this report includes data up to and in-
cluding 2007 only. Variation in the number of plots mon-
itored each year reflects variation in sampling frequen-
cies. Data were submitted for 462 plots in 2007. Under
FutMon, Level II monitoring has been restructured such
that a larger number of surveys are carried out on a small-
er number of plots.

Table 1-2: Surveys and number of plots for Level | monitoring

Frequency Number of plots
with data

Crown condition Annually 8388"/6791”
Foliar chemistry ~ Once 1497
Soil chemistry 1994-1996 5289

2005/06 4027?
Biodiversity (tree
growth, ground =5 7 33799

vegetation, dead-
wood)

Vall plots in the data base
? plots with data submitted for 2009
3 data assessed under the BioSoil project

Further information:
http://www.icp-forests.org
http://www.futmon.org
http://ec.europa.eu/life
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Harmonized methods enable monitoring across different forest types: Pine stand in Turkey.

2. FOREST CONDITION SHOWS LITTLE CHANGE

Summary

* There were no significant changes in crown condition
over the past ten years on two-thirds of the plots, but
deterioration prevailed on the remaining third.

* In 2009, a fifth of the 136 778 trees studied were consid-
ered damaged or dead.

¢ Trends vary between species, with European and ses-
sile oak the most frequently damaged species. However,
both have shown some recovery over the past five years.
The health of Norway spruce and Scots pine has im-
proved over the past 18 years. Defoliation in common
beech, holm oak and maritime pine has increased.

Defoliation indicates tree health across large areas
The health status of forest trees in Europe is monitored
over large areas by surveys of tree crown condition.
Trees that are fully foliated are regarded as healthy. The
Ministerial Conference on the Protection of Forests in
Europe uses defoliation as one of four indicators for fo-
rest health and vitality.

In 2009, crown condition data were submitted for 7193
plots in 30 countries. In total, 136 778 trees were assessed.
This constitutes the programme’s largest number of plots
for which annual data were submitted. This particularly
large number of plots is mainly due to the ongoing in-

stallation of monitoring plots in Turkey and Russia, and
to the re-approved co-financing of monitoring activities
within the EU in 2009 which led to assessments on a larg-
er number of plots than in previous years.

A fifth of all trees assessed were damaged

In 2009, 20.2% of all trees assessed had a needle or leaf
loss of more than 25% and were thus classified as either
damaged or dead (Fig. 2-1). This represents no change
relative to 2008. Of the main tree species, European and
sessile oak had the highest levels of damaged and dead
trees, at 31.8 %.

Changes in forest health vary across regions and
species

There has been no significant change in tree health on
most plots monitored over the past ten years. Defoliation
increased on 24.4 % of plots monitored and decreased,
indicating an improvement in crown condition, on only
14.9% (Fig. 2-3). Over the past 18 years there has been a
clear improvement in crown condition for Scots pine and
a slight improvement for Norway spruce. European and
sessile oak have shown the highest mean defoliation over
the past decade. Defoliation peaked after the extremely
dry and warm summer in 2003 and has been slowly re-
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Figure 2-1: Extent of defoliation for the main European tree species. Total Europe and EU,
2009.

covering since 2007. Defoliation of common beech peaked
in 2004, while holm oak showed a sharp deterioration
in crown condition in the mid-1990s and again in 200s5.
Unfavourable weather conditions are thought to be re-
sponsible for these trends. There was a reasonably con-
sistent increase in defoliation of maritime pine up to 2005,
followed by a short period of recovery after which crown
condition again deteriorated in 2009.

Defoliation is an indicator of tree health and vitality
that can be easily monitored over large areas and which
reacts to many different factors, including climatic con-
ditions and weather extremes as well as insect and fungal
infestations. Deposition of pollutants from the air can af-
fect soil and site conditions and thus the condition of fo-
rest trees. The status and trends in forest condition vary
regionally and for different species. Local conditions may
differ from the European average. Defoliation represents a
valuable early warning system for the response of the fo-
rest ecosystems to change — this is particularly relevant as
climatic extremes are predicted to occur more frequently
in the relatively near future.

Quality assurance and control: Leaders of different national teams regularly assess the
same forest stands.

Figure 2-2: Mean percentage defoliation for the most frequent tree species in European for-
ests. Samples only include countries with continuous data submission.
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Figure 2-3: Change in defoliation for all tree species over the period 1998 to 2009. For some countries and regions changes in plot location prevent this assessment.
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Figure 3-1: Mean annual sulphate sulphur (S-S0,%) throughfall deposition for Figure 3-2: Trends in sulphate sulphur (S-S0,%) in throughfall deposition from
2005 to 2007. Highest inputs were measured in central Europe. 1998 to 2007. Sulphate inputs decreased on nearly half of the plots.
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Figure 3-3: Mean annual nitrate nitrogen (N-NO;) throughfall deposition for Figure 3-4: Trends in nitrate nitrogen (N-NO5') throughfall deposition from 1998
2005 to 2007. Industry and traffic exhaust cause most of these emissions. 102007 show an unchanged situation on around 80% of the plots.
Mean annual deposition Deposition
(kg/ha) ® decrease
no change
® 01-16 @ increase
1.6-33
33-51
e 51-75 55% 1179
® 75-224
13.0%
321% 82.8%
13.0%
17.7%
242%
Figure 3-5: Mean annual ammonium nitrogen (N-NH,*) throughfall deposition Figure 3-6: Trends in ammonium nitrogen (N-NH,*) throughfall deposition from

for 2005 to 2007. Animal hushandry is a major source for these emissions. 1998 to 2007 reveal some plots with increasing deposition.
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Nutrient cycles in the forest: Different types of deposition samplers are being tested in Slovenia.

3. FURTHER NITROGEN EMISSION REDUCTIONS ARE CLEARLY REQUIRED

Summary

* Mean annual sulphur inputs decreased by 30 % be-
tween 1998 and 200y, with significant reductions mea-
sured on half of the plots. These findings are based on
deposition measurements made under the forest cano-
py on 157 plots located mostly in central Europe. Mean
nitrogen inputs showed little change or only a very
small decrease.

¢ The downward trend in sulphur deposition reflects the
success of the clean air policies under the UNECE and
the EU for sulphur emissions. In contrast, the nitrogen
deposition data indicate a clear need for further reduc-
tions in mnitrogen emissions.

* Deposition is generally higher on central European
plots than on plots in northern and southern Europe.

Forests more affected than open field sites

On average, throughfall deposition in forests is higher than
deposition on open field sites because trees filter dust and
other dry deposition from the air which is then washed
from the foliage to the forest floor by rain. Between 1998
and 2007, sulphate deposition on the open field sites fell
by 26 %; from 6.1 to 4.5kg per hectare per year. The de-
crease in sulphate throughfall deposition (measured be-
low the forest canopy) was higher at 34 %; from 10.0 to

6.6 kg per hectare per year (Fig. 3-7). Collectively, about
half the plots showed a significant reduction in sulphur in-
puts over the 10-year study period. The data are mean val-
ues from around 150 measurement stations located main-
ly in central Europe.

Mean nitrogen deposition within the forest stands fluc-
tuated (for nitrogen measured as nitrate and ammonium)
and few plots showed significant changes in throughfall
deposition. There was a slight decrease in mean nitrogen
deposition at the open field plots (Fig. 3-8).

The deposition data show the success of the clean air
policies under the UNECE and the EU for sulphur emis-
sions, and show the need for further reductions in nitro-
gen emissions.

Levels and trends in deposition vary across Europe

Most plots with high nitrate and ammonium deposition
are located in central Europe from the north of Italy to
Denmark. The highest sulphate inputs were to sites in cen-
tral Europe and on parts of the investigated plots in the
Mediterranean region. Sulphate inputs to plots near the
coasts can be of natural maritime origin as seawater con-
tains sulphate which is transported to the land surfaces
in spray. Studies have shown this to be the case for plots
in Denmark and partly for plots in the Mediterranean re-
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Figure 3-7: Development of mean deposition of sulphate from 1998 to 2007. The forest can-
opy filters pollutants from the air. Inputs within the forest stands are higher than in the
open field. In 2003 there was less precipitation and thus less deposition.

gion. However, across all plots in Europe, 80 % of the sul-
phate inputs are of human origin (Figs. 3-1 to 3-6).

The amounts of sulphur and nitrogen deposited on fo-
rest ecosystems are not directly correlated to the impacts.
The impacts depend on the specific site and stand condi-

Deposition fluxes and their assessment

ICP Forests began deposition measurements on inten-
sive (Level II) monitoring plots in the latter half of the
1990s. Measurements are carried out within the for-
est stands (throughfall deposition) and in nearby open
fields (bulk deposition). In the forest canopy, some el-
ements can be leached from the foliage and increase
the measured deposition load, whereas others are tak-
en up by leaves and needles and are so not detected
in throughfall. Bulk deposition is mostly lower than
throughfall deposition because of the additional depo-
sition loads filtered from the air by the forest canopy.
Thus, neither throughfall deposition nor bulk deposi-
tion are equal to the total deposition received by the

nitrogen deposition m  ammonium, forest (163 plots)
(kg/ha per year) = ammonium, open field (155 plots)
m nitrate, forest (164 plots)

10 — nitrate, open field (156)

N o U

0 T T T T T T T T 1

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Figure 3-8: Development of mean plot deposition of nitrogen compounds (number of plots)
from 1998 t0 2007. Some reductions are visible in open field measurements. There was little
change in deposition for the forest stands over the 10 years of observation.

tions on the monitoring plots. So-called ‘critical limits’
and ‘critical loads’ are calculated by ICP Forests to deter-
mine the effects of soil status and soil acidification as well

as of the atmospheric deposition on the European forests

(see Section 4).

forest stands. However, throughfall deposition is pre-
sented here as this reflects the inputs reaching the forest
floor and so these measurements are of greater ecologi-
cal relevance to forest ecosystems than open field mea-
surements. On the plots, samples are collected weekly,
fortnightly or monthly and are analysed by national ex-
perts. After intensive quality checks, annual mean de-
position for the years 1998 to 2007 was calculated for
plots with complete data sets. Slopes of plotwise linear
regressions of deposition over time were tested for sig-
nificance. Plot-specific means were calculated for the
period 2005 to 2007.

11



4. SOIL ACIDIFICATION REMAINS A
THREAT TO FOREST VEGETATION

Summary

* Critical limits for threats to forest vegetation caused by
soil acidification were exceeded at around half of the
samplers. At a quarter of the samplers, critical limits
were substantially exceeded.

* There was little change in soil acidification on 111 plots
evaluated between 2000 and 2006. Soil water was ana-
lysed for nutritional status (base cation to aluminium
ratio) and pH.

* Atmospheric deposition contributes to changes in soil
chemistry and soil water chemistry. Soil acidification
and nutrient imbalances result in stress reactions and
can destabilize forest ecosystems.

Atmospheric deposition affects forest soils

and vegetation

Atmospheric deposition of sulphur and nitrogen affects
soils and the nutrient cycles within the forest ecosys-
tems. Nutrient imbalances and deficiencies can result in
reduced growth, fine root dieback and general stress re-
actions in the vegetation such as excessive flowering and
increased susceptibility to weather extremes.

Chemical analyses indicate soil status

Regular analyses of the soil water chemistry on intensive
forest monitoring plots makes it possible to estimate the
risk of forest damage. pH values indicate the extent of
soil acidification and the base cation to aluminium (BC/

Measurement equipment for soil water analyses

Soil water is continuously extracted from different soil

depths on the monitoring plots using so-called ‘ly-
simeters; mostly tension lysimeters. These consist of
a suction cup which is dug into the soil and at which

a permanent vacuum is applied, thus sucking out the

water from the pores in the soil. The water is collect-
ed for regular analysis in the laboratory. PH was cal-
culated for all samplers that provided data continu-
ously from 2000 to 2006 with at least four different

analyses per monitoring year. Trends in the BC/Al ra-
tio were calculated for all samplers that provided data

continuously from 2000 to 2006 and at least six single

analyses per monitoring year. Using these criteria, lin-
ear trends for BC/Al were calculated for 111 samplers

on 58 plots, and for pH for 166 samplers at 66 plots.
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a risk for forest ecosystem stability. The rooting system 2550
of the forest trees and thus their nutrition is impaired 5_25

by acidified soil water. Higher storm damage on acidified e <5
plots has already been reported from the monitoring sites.

Left: Forest soils are analyzed using lysimeters (top) and soil profiles (bottom), Belgium.

Figure 4-1: Critical BC/Al limit exceedance from 396 samplers on 160 intensive monitoring
plots. The critical limits are a chemical indicator for estimating risks to vegetation result-
ing from soil acidification (all soil depths).

Figure 4-2: pH classes (51 plots, top) and BC/Al ratio (27 plots, bottom) in soil water. There
is no trend apparent. However, on many plots measurements only began after acidic in-
puts had already been reduced.

Figure 4-3: Plotwise critical BC/Al limit exceedance. There is no distinct pattern of exceed-
ance across the plots in Europe (40-80 cm soil depth).




5. NITROGEN DEPOSITION ALTERS
PLANT SPECIES COMPOSITION

Summary

* Nitrogen deposition is clearly affecting the species com-
position of ground vegetation on the monitoring plots.
Results are consistent for different data sets based on
between 181 and 477 plots.

* Plant species composition on the plots changed due to
nitrogen deposition. Species that can tolerate a lower
nutrient status were less dominant after an evaluation
period of six years.

* Inview of the unchanged nitrogen inputs this calls for
a reduction in nitrogen emissions. A change in nitro-
gen status is not only linked to alterations in vegetation
composition but can also affect forest ecosystem stabil-
ity, forest growth and water filtering functions.

Ground vegetation is a good bioindicator for
environmental change

Ground vegetation is an important component of the bio-
logical diversity in forest ecosystems. It plays a major role
in the nutrient and water cycles and many animal and
fungal species depend on it. The data provide an excel-
lent basis for examining shifts in species composition and
for exploring links with atmospheric nitrogen deposition.

Comprehensive data sets enable advanced
statistical evaluations

Ground vegetation data were available for 776 plots.
Complete data sets with information on ground veg-
etation species, the main tree species present, soil
chemistry, climate (including altitude and geograph-
ical location) and modelled atmospheric deposition
were available for 477 intensive monitoring plots for
the years to 2006 (Fig. 5-1). Measured deposition was
available for 181 plots. Using statistical tools, up to
19 % of the variance in the ground vegetation could
be explained by change in different environmental
factors. However, forest ecosystems host many spe-
cies and are too complex to be fully explained by sta-
tistical methods.

Changes in species composition were examined us-
ing ‘Ellenberg indicators’ These quantify ecological re-
quirements for single plant species. Only plots with an
interval of more than six years between the first and
last assessment were included. Multiple regression
analysis was used to find the correlation between en-
vironmental variables and change in those indicators.




Present vegetation composition related to deposition

The data indicate that the composition of the ground veg-
etation is strongly related to well known site and stand
factors. The main tree species growing on the plots most
strongly determined the plant species composition on the
forest floor. The influence of climatic factors and soil prop-
erties was also confirmed. But in contrast to earlier evalu-
ations based on shorter time series and smaller data sets
there are now clearly significant effects of nitrogen depo-
sition on the ground vegetation (Fig. 5-2). Additional cal-
culations using vegetation data from 477 intensive moni-
toring plots in combination with modelled rather than
measured deposition data confirm the deposition effect.

Nitrogen deposition: a driver for change in plant
species composition

Species that indicate a higher nitrogen status are clear-
ly increasing on the monitoring plots. There was a sig-
nificant change in the respective indicators. The shift in
ground vegetation species composition is linked to many
environmental influences, but nitrogen deposition is
clearly a major factor. Nitrogen inputs are driving change
towards more nitrogen tolerant plant species. In fact, ni-
trogen deposition is of greater importance as an explana-
tion of change in composition than it is as an explanation
of the present composition (Fig 5-3). National evaluations
confirm these results. French and Swiss data also suggest
that the opening of the forest canopy by storms results
in changes in light and temperature regimes that induce
change in ground vegetation composition. Browsing by
game should also be considered.

At present, the ground vegetation does not indicate
change in temperature or soil moisture. The time interval
examined, however, is very short and as the time series be-
come longer more ecological trends may become appar-
ent. For many plots, vegetation assessments only began
at a time when ecological conditions had already changed.

Left: Ground vegetation aspect in Norway.
Figure 5-1: Data sets used for the ground vegetation study.

Figure 5-2: Environmental factors related to present ground vegetation species composi-
tion on 181 intensive monitoring plots. ‘Traditional’ factors including tree species, climate
and soil had the strongest influence on species composition, but deposition was also im-
portant. Overall 19 % of the variance in ground vegetation could be explained .

Figure 5-3: Factors linked to change in ground vegetation species composition towards
higher nitrogen status on 42 intensive monitoring plots. Overall 38 % of the variation in
change in ground vegetation could be explained.
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CONCLUSIONS

An expanding forest monitoring system

celebrates 25 years

For 25 years, forest condition has been monitored by
ICP Forests in close cooperation with the European
Commission. Today the joint programme is the largest
terrestrial forest monitoring network in the world. In 2010,
the number of Level I plots was the largest in the histo-
ry of the programme. The ongoing installation of an ICP
Forests monitoring system in Russia and Turkey contrib-
uted to this increase. At the intensive monitoring level
the collaboration with the US Department of Agriculture
Forest Service has been intensified, aiming at the further
installation of Level II plots and the calculation of criti-
cal loads following the UNECE standards for the United
States. The system combines an inventory approach with
intensive monitoring. It provides reliable and representa-
tive data on forest ecosystem health and vitality and helps
to detect responses of forest ecosystems to the changing
environment. The data collected so far provide a major in-
put for several international programmes and initiatives,
such as the Convention on Long-range Transboundary
Air Pollution (CLTRAP) and the Ministerial Conference
for the Protection of Forests in Europe (MCPFE).

The programme provides an early warning system for
stresses such as air pollution and climate change

In the early 1980s, a dramatic deterioration in forest con-
dition was observed in Europe and this initiated the imple-
mentation of forest condition monitoring under CLRTAP.
Today, the monitoring results indicate that, at the large-
scale, forest condition has deteriorated far less severely
than was feared at that time. Stress factors like insects,
fungi and weather effects have been shown to affect tree
health. The drought in the Mediterranean region in the
mid-1990s and the extremely warm and dry summer
across large parts of Europe in 2003 led to increased lev-
els of defoliation as a natural reaction of trees to this type
of stress. The programme has also reported on acidify-
ing deposition which is regionally correlated with defo-
liation and on atmospheric inputs that are accentuating
other stress factors. In the past three years there has been
little change in the mean levels of defoliation for the main
European tree species. However, long-term trends show
more deterioration than improvement. It is very likely that
Europe may have to face the effects of climate change in
the near future, including the alteration of natural ecosys-
tems, changing agricultural, forestry and fisheries produc-
tivity, and increased risk of floods, erosion, and wetland
loss. Although (forest) species have responded to envi-
ronmental change throughout their evolutionary history,




a primary concern for forest ecosystems is the rapid rate
of human-induced change.

Nitrogen inputs remain a driving force for change in
biodiversity and forest condition

Atmospheric deposition has been the specific focus of
the programme since its inception. Current evaluations
show decreasing sulphur inputs on about 50% of around
150 intensive monitoring plots since 1998, which is a re-
sult of clean air policies under the LRTAP Convention
and EU legislation. However, critical limits in the soil
water are still substantially exceeded on a quarter of the
plots and indicate a potential threat to forest vegetation.
Earlier studies conducted under the programme have
shown that the risk of storm damage is higher on acidic
soils. Nitrogen inputs have hardly changed over the past
ten years and the data sets now show shifts in the com-
position of forest ground vegetation towards more nitro-
gen tolerant species. Atmospheric deposition is a driver
for these changes in biodiversity. Another effect of nitro-
gen deposition is increased tree growth which was found
on intensive monitoring plots across Europe.

Cooperation and further development

remain important

Today, most countries of the pan-European region par-
ticipate in the programme, which became one of the

main data providers for the Ministerial Conference for
the Protection of Forests in Europe. Contributions have
also been made to the Forest Resource Assessment, the
Convention on Biological Diversity, and other interna-
tional initiatives and programmes. The continued coop-
eration with the Acid Deposition Monitoring Network in
East Asia (EANET) aims at mutual benefits from scientific
cooperation and at the harmonization of methods. Under
the FutMon project links between the Level I large-scale
network and national forest inventories have been further
developed in order to provide synergies for both systems
at national level and to streamline European reporting. At
Level II, an intensification of the assessments along with
a reduction in the number of sites will make it possible
to run complex ecological models requiring more com-
prehensive data sets.

Future cooperation with the European Commission de-
pends on the outcome of political decisions which could
mean a risk for the full implementation of the restructured
monitoring system. The strong national commitments
under ICP Forests and the active involvement of national
experts will help to meet new challenges arising from air
pollution, biodiversity loss and climate change effects on
forests, as well as the increasing importance of forests as
a source of renewable resources. This constitutes the ba-
sis for a programme, adapted to future information needs.
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ANNEX I: FOREST SURVEYS AND DEFOLIATION CLASSES FOR ALL
TREE SPECIES IN EUROPEAN COUNTRIES (2009)

— Results of national surveys as submitted by National Focal Centres —

Albania
Andorra

Austria

Belarus
Belgium
Bulgaria
Croatia

Cyprus

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Liechtenstein
Lithuania
Luxembourg
FYR of Macedonia
Rep. of Moldova
The Netherlands
Norway

Poland

Portugal
Romania
Russian Fed.
Serbia

Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Turkey

Ukraine

United Kingdom

1063
18
3878
7921
700
3699
2061
298
2647
527
2213
20150
15840
11076
2034
1904
680
8675
3162

2150
89

318
334
12000
9200
3234
6233
809090
2360
1961
1099
11588
28300
1186
21389
9400
2837

37.0

46.2
38.2
23.1
33.3
36.5
32.2
33.6
12.2
49.1
66.3
28.9
31.0
19.5
22.5

6.3
28.8
49.0
50.0
32.9
34.4

9.4

9.6
37.1
29.4
36.4
26.1
73.2

40.0
54.2
30.9
69.0
28.7
27.5
15.4
11.7

16 x 16

16 x 16
4%/ 8

4%/ 8 /16
16 x 16

16 x 16
8’/ 16
7°/16°

16 x 16
16%/ 24 x 32
16 x 16
16%/ 47

16 x 16
16 x 16
16 x 16
8x8

8x8/16 x 16

2x2

3719
16 x 16

16 x 16

16 x16 /4 x 4
16 x 16
16 x 16
16 x 16
varying
16 x 16
16 x 16
16 x 16

409
122
159
83
15
133
16
92
886
500
424
89
78
30
257
340

983

622

1622
1923

227
365
130
108
44
620
3217
48
563
1483

no survey in 2009

73 60.3
no survey in 2009
9620 27.7
2858 30.7
5560 29.6
1991 37.2
362 3.0
5284 11.7
384 69.0
2202 44.3
7182 58.2
9949 28.7
10376 36.4
2098 42.2
1872 54.8
599 69.9
6966 24.5
8036 17.0
no survey in 2009
5961 18.6

no survey in 2009
no survey in 2009

13676 43.1

no survey in 2009
9332 43.1
38460 24.1

no survey in 2009
5448 44.1
11016 80.0
2765 68.1
4049 9.3
1056 18.2
14880 17.8
7097 59.9
1040 32.3
12290 25.1
34498 66.4

no survey in 2009

32.9

63.9
49.1
49.3
36.5
60.8
315
25.5
48.5
32.7
37.8
37.1
33.5
26.8
17.5
39.7
69.2

63.7

31.7

35.8
58.2

37.0
13.8
21.6
58.6
46.4
64.4
25.1
49.4
56.2
26.8

6.8

8.4
20.2
211
26.3
36.2
56.8

5.5

72

9.1
33.5
26.5
24.3
18.4
12.5
35.8
13.8

17.7

25.2

21.0
17.7

18.9

6.2
10.3
32.1
35.5
17.7
15.0
18.3
18.7

6.8

Note that some differences in the level of damage across national borders

may be at least partly due to differences in standards used. This restriction,

however, does not affect the reliability of the trends over time.



ANNEX II: DEFOLIATION OF ALL SPECIES (1998-2009)

— Results of national surveys as submitted by National Focal Centres —

Participating All species Change %
countries Defoliation classes 2—4 points
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2008/2009
Albania 9.8 9.9 10.1 10.2 13.1 12.2 11.1
Andorra 36.1 23.0 47.2 15.3 6.8 -8.5
Austria 6.7 6.8 8.9 9.7 10.2 11.1 13.1 14.8 15.0
Belarus 30.5 26.0 24.0 20.7 9.5 11.3 10.0 9.0 7.9 8.1 8.0 8.4 0.4
Belgium 17.0 17.7 19.0 17.9 17.8 17.3 19.4 19.9 17.9 16.4 14.5 20.2 5.7
Bulgaria 602 442 463 338 371 337 397 350 374 297 319 211 -10.8
Croatia 25.6 23.1 23.4 25.0 20.6 22.0 25.2 27.1 24.9 25.1 23.9 26.3 2.4
Cyprus 8.9 2.8 18.4 12.2 10.8 20.8 16.7 47.0 36.2 -10.8
Czech Rep. 48.8 50.4 51.7 52.1 53.4 54.4 57.3 57.1 56.2 57.1 56.7 56.8 0.1
Denmark 22.0 13.2 11.0 7.4 8.7 10.2 11.8 9.4 7.6 6.1 9.1 5.5 -3.6
Estonia 8.7 8.7 7.4 8.5 7.6 7.6 5.3 5.4 6.2 6.8 9.0 7.2 -1.8
Finland 11.8 11.4 11.6 11.0 11.5 10.7 9.8 8.8 9.7 10.5 10.2 9.1 -1.1
France 23.3 19.7 183 203 219 284 317 342 356 354 324 335 11
Germany 21.0 21.7 23.0 21.9 21.4 22.5 31.4 28.5 27.9 24.8 25.1 26.5 1.4
Greece 21.7 16.6 18.2 21.7 20.9 16.3
Hungary 19.0 18.2 20.8 21.2 21.2 22.5 21.5 21.0 19.2 20.7 18.4
Ireland 16.1 13.0 14.6 17.4 20.7 13.9 17.4 16.2 7.4 6.0 10.0 12.5 2.5
Italy 359 353 344 384 373 376 359 329 305 357 328 358 3.0
Latvia 16.6 18.9 20.7 15.6 13.8 12.5 12.5 13.1 13.4 15.0 15.3 13.8 -1.5
Liechtenstein
Lithuania 15.7 11.6 13.9 11.7 12.8 14.7 13.9 11.0 12.0 12.3 19.6 17.7 -1.9
Luxembourg 25.3 19.2 234
FYR of Macedonia
Rep. of Moldova 29.1 36.9 42.5 42.4 34.0 26.5 27.6 32.5 33.6 25.2 -8.4
The Netherlands 31.0 12.9 21.8 19.9 21.7 18.0 27.5 30.2 19.5
Norway 30.6 28.6 24.3 27.2 25.5 22.9 20.7 21.6 23.3 26.2 22.7 21.0 -1.7
Poland 34.6 30.6 32.0 30.6 32.7 34.7 34.6 30.7 20.1 20.2 18.0 17.7 -0.3
Portugal 10.2 11.1 10.3 10.1 9.6 13.0 16.6 24.3
Romania 12.3 12.7 14.3 13.3 13.5 12.6 11.7 8.1 8.6 23.2 18.9
Russian Fed. 9.8 10.9
Serbia 8.4 11.2 8.4 14.0 3.9 22.8 14.3 16.4 11.3 15.4 11.5 10.3 -1.2
Slovak Rep. 32.5 27.8 23.5 31.7 24.8 31.4 26.7 22.9 28.1 25.6 29.3 32.1 2.8
Slovenia 27.6 29.1 24.8 28.9 28.1 27.5 29.3 30.6 29.4 35.8 36.9 35.5 -1.4
Spain 13.6 12.9 13.8 13.0 16.4 16.6 15.0 21.3 21.5 17.6 15.6 17.7 2.1
Sweden 14.2 13.2 13.7 17.5 16.8 19.2 16.5 18.4 19.4 17.9 17.3 15.0 -2.3
Switzerland 19.1 19.0 29.4 18.2 18.6 14.9 29.1 28.1 22.6 22.4 19.0 18.3 -0.7
Turkey 8.1 24.6 18.7 -5.9
Ukraine 515 562 60.7 396 277 270 299 8.7 6.6 7.1 8.2 6.8 -14
United Kingdom 21.1 21.4 21.6 21.1 27.3 24.7 26.5 24.8 25.9 26.0

Andorra: Observe the small sample size. Austria: From 2003 onwards re-  Ukraine: Change of grid net in 2005. Hungary, Romania: comparisons not
sults are based on the 16 x 16 km transnational grid net and must not be  possible due to changing survey designs.

compared with previous years. Cyprus: Only conifers assessed. Moldova: ~ Note that some differences in the level of damage across national borders
Only broadleaved species assessed. Poland: Change of grid net since 2006.  may be at least partly due to differences in standards used. This restriction,

Russian Federation: North-western and Central European parts only.  however, does not affect the reliability of the trends over time.



ANNEX III

Photo references

Dan Aamlid 14

Adamus © www.fotolia.com landscape 2/3
Nathalie Cools 12 (top)
Bruno De Vos 12 (bottom)

Federal Ministry for Food, Agriculture 3
and Consumer Protection, Germany

Richard Fischer 4,5, 6, landscape 16/17
General Directorate for Nature and 2

Forest Policy, Spain

Daniel Zlindra 10

For further information please contact:

Johann Heinrich von Thiinen-Institute
Institute for World Forestry

Programme Coordinating Centre of ICP Forests
Dr. Martin Lorenz, Richard Fischer
Leuschnerstrasse 91

21031 Hamburg

Germany

European Commission

Directorate-General for the Environment

LIFE Unit — BU-9 02/1

Agriculture, Forests and Soil Unit — BU-9 04/29

B-1049 Brussels
http://www.icp-forests.org
http://www.futmon.org
http://ec.europa.eu/life




PARTICIPATING COUNTRIES AND CONTACTS

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 fir Wald,
Naturgefahren und Landschaft, Wien. Mr Ferdinand Kristofel
(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: Ministére 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: Ministére des Ressources naturelles, Québec. Mr Rock
Ouimet (rock.ouimet@mrnf.gouv.qc.ca)

Croatia: Croatian Forest Research Institute, 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 Bohumir Lomsky (lomsky@vulhm.
cz)

Denmark: Forest and Landscape Denmark, University of Copenhagen,
Horsholm. Mr Morten Ingerslev (moi@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), Parkano. Ms Piivi
Merilé (paivi.merila@metla.fi)

France: Ministére de lagriculture et de la péche, Paris. Mr Jean-Luc Flot
(jean-luc.flot@agriculture.gouv.fr)

Germany: Bundesministerium fiir Erndhrung, Landwirtschaft und
Verbraucherschutz, Bonn. Ms Sigrid Strich (sigrid.strich@bmelv.bund.
de)

Baden-Wiirttemberg: Forstliche Versuchs- und Forschungsanstalt
Baden-Wiirttemberg, Freiburg. Mr Stefan Holzmann (Stefan.
Holzmann@forst.bwl.de)

Bavaria: Bayerische Landesanstalt fiir 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, G6ttingen. Mr Hermann Spellmann
(Hermann.Spellmann@NW-FVA.de)

Mecklenburg-Western Pomerania: Ministerium fiir Landwirtschaft,
Umwelt und Verbraucherschutz, Schwerin. Mr Jan Martin (Jan.
Martin@lfoa-mv.de)

North Rhine-Westphalia: Landesamt fiir Natur, Umwelt und
Verbraucherschutz NRW, Recklinghausen. Mr Joachim Gehrmann
(Joachim.Gehrmann@lanuv.nrw.de)

Rhineland-Palatinate: Forschungsanstalt fiir Waldokologie und
Forstwirtschaft Rheinland-Pfalz, Trippstadt. Mr Hans Werner Schrock
(schroeck@rhrk.uni-kl.de, hans-werner.schroeck@wald-rlp.de)
Saarland: Ministerium fiir Umwelt, Energie und Verkehr, Landesamt
fiir Umwelt- und Arbeitsschutz, Saarbriicken. 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 fiir Landwirtschaft, Umwelt und
landliche Réume des Landes Schleswig-Holstein, Kiel. Mr Claus-G.
Schimming (cschimming@ecology.uni-kiel.de)

Thuringia: Thirringer Landesanstalt fir Wald, Jagd u. Fischerei

(TLW]JEF), 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 Laszl6 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 leva Zadeika (ieva.za-
deika@vmd.gov.lv)

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

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

Luxembourg: Administration des Eaux et Foréts, 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.postz@minlnv.nl)

Norway: Norwegian Forest and Landscape Institute, As. 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 (neven-
ic@Eunet.rs)

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

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

Spain: Forest Health Unit (SPCAN) / DG Nature and Forest Policy
(DGMNYPF) / Ministerio de Medio Ambiente, y Medio Rural y Marino,
Madrid. Mr Gerardo Sanchez (gsanchez@mma.es), Ms Paloma Garcia
(at_pgarciaf@mma.es)

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

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

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

Turkey: General Directorate of Forestry, Orman Genel Miidirligi,
Ankara. Mrs Banu Karabiyik, Mr Ali Temerit (uomturkiye@ogm.gov.
tr)

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)



For further information please contact:

Johann Heinrich von Thiinen-Institute

Institute for World Forestry

Programme Coordinating Centre of ICP Forests
Dr. Martin Lorenz, Richard Fischer
Leuschnerstrasse 91

21031 Hamburg

Germany

European Commission

Directorate-General for the Environment

LIFE Unit — BU-9 02/1

Agriculture, Forests and Soil Unit — BU-9 04/29

B-1049 Brussels
http://www.icp-forests.org
http://www.futmon.org
http://ec.europa.eu/life
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