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Multiple factors affect forest growth
Tanja Sanders, Andrei Popa, Monika Vejpustková,

The crown condition survey was the first established under the program, starting 
in the mid 1980s. Since then, a total of 36 countries have collected data through 
the pan-European ICP Forests Level I monitoring network. Installed on a 16 x 16 km 
grid, the network covers the most important climatic gradients, biogeographical regions, 
and air pollution levels in Europe. Annual tree condition assessments are currently carried out 
on around 110,000 trees from more than 130 species on approximately 5,600 forest plots. The tree crown condition survey 
is also carried out on Level II plots.
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The growth of trees is one of the main indicators of forest condition and integrates the 
reaction of trees to changing environmental conditions. Measurements at ICP Forests  

Level II plots enable a Europe-wide assessment of species growth, adaptive processes, 
and species interactions with environmental factors across diverse climate, soil, and air 

pollution conditions.

Long-term development of defoliation
Mean defoliation for both broadleaved species and coni-
fers has increased since 1990. This increase has been more 
prominent for broadleaves than for conifers, and even more 
for the eight countries with continuous data coverage. Ho-
wever, since 2010, defoliation of conifers has also increa-
sed substantially. Although many stress factors influence 
tree crown condition, this development points to changing 
environmental conditions in Europe as a possible cause.

Tree health is declining all over Europe
From 2010 to 2023, there was a decline in tree crown con-
dition on 33.7% of the plots, while an improvement was 
observed on only 10.7% of the plots. On 55.6% of the plots, 
no statistically significant change was found. A decline in 
tree health was observed all over Europe, indicating that 
global change influences tree health along with regional 
and local conditions.

Main causes of forest damage in Europe
In the period 2012–2023, the most important categories 
of damaging agents have been insects (26% on average), 
abiotic factors (16%), and fungi (11%). Defoliators, drought, 
and decay/root rot have been the most prominent single 
factors within each agent group. The observed impact of 
damaging factors was found to be species-specific. This in-
formation is essential for future forest management.
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Strengthening resilience to global change
Uneven-aged mixed forests are proposed as a strategy to 
enhance resilience, as their diverse structure can better 
withstand variable conditions due to greater adaptability. 
The combination of species with varying growth patterns 
and water use efficiencies could help buffer against the un-
certainties in climate projections and ensure more stable 
forest productivity over time.

Interactions between growth and the environment
All the investigated species show specific and often com-
plex relationships between tree growth and environmental 
variables, with nitrogen (N) deposition being a key driver 
and at least as important as climate. N deposition does not 
always directly affect foliar N. 

Species-specific climate responses
Correlations to temperature and precipitation vary between 
species and regions but with a trend across all species of 
increased growth linked to higher mean temperatures. Pre-
cipitation increases the growth of spruce and pine trees.

Mycorrhiza impact growth
Ectomycorrhizal fungal (EMF) communities strongly impact 
tree growth, influencing forest productivity and carbon (C) 
storage. Fast-growing forests harbor inorganic N speciali-
zed EMF communities, while slow-growing forests are enri-
ched in organic N specialists.

Tree health is deteriorating in the European forests
Volkmar Timmermann, Nenad Potočić, Anne-Katrin Prescher
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