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FUNCTIONS
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Forest Protection
and Adaptation to Climate Change
The Earth’s climate is changing, which generally means an increase in usual temperatures, but also new rain and snow patterns, shiﬃng water availability and
many other changes in the environment.

What Can Happen to Earth's Climate

Experts think that the Earth's temperature, on average, will continue to increase over the next 100 years. This would cause
glaciers to melt and oceans to rise. Many places would become hotter, while some other places might have colder-thannormal winters with more snow. Some places might get more rain; others less rain, and evaporation rate will increase in
both cases. Climate extremes will probably become even more extreme. There can be more hot days with higher daily
temperatures,
frost days will
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Climate change is a long-term change in the usual weather patterns. This could be, for example, a change in how much
rain a place usually gets in a year or during a particular season. It could also be a change in the local average temperature
for a month FORESTS
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What Can
Happen to Forests
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Wood in harvested
wood products may
act as a carbon sink,
replacing more energydemanding materials
or industrial sectors.

As trees grow, they absorb
large amounts of CO2
from the atmosphere,
incorporating it in their
biomass.

They help to decrease
greenhouse gas
emissions: using
wood-based biofuels
reduces the need to
use fossil fuels.

Carbon is stored in
structures with long
life-spans, such as
wooden buildings.

Between 2005 and 2015 the average annual absorption
of carbon in forest biomass reached 719 million tons
in the European region.

Carbon is not only stored in living trees: the stock of carbon held
in dead organic matter and forest soils is also very important:
Proportions of forest
carbon pools in Europe
(%)

28.5% Biomass above ground
(leaves, trunks, branches…)

7.1% Biomass below ground (roots…)
1.2% Dead wood
9.0% Litter
54.1% Soil

Forests depend on climate. As a result of predicted climate
change, some tree species and populations will become less
resistant to pests and diseases, some will not be able to reach
maturity or to regenerate, and some even will probably not
survive. In addition, rising temperatures will be favourable for
many pests (e.g. bark beetle), and some of them will migrate
northwards or to higher altitudes. Forest ﬁres will become
more frequent. If all these inﬂuences lead to signiﬁcant reduction in biomass and biodiversity, then we talk about forest
degradation and even desertiﬁcation.

Role of Forests
in Climate Change Mitigation
The increasing content of carbon dioxide (CO2) in the atmosphere is believed to be a main cause of climate change.
Forests are one of the most important carbon sinks and
therefore, contribute signiﬁcantly to the mitigation of climate change. Plants use CO2 to build their biomass. Oxygen is released back into the air; carbon is absorbed by
and stored in plant tissues. In a forest, signiﬁcant volumes
of carbon are stored in wood and other biomass, in litter
and in soil. Forest soils store approximately 54 per cent of
carbon whereas the rest is stored in the wood and other
biomass above or below ground (see infographics).

Only healthy
forests can store carbon well and are resilient enough to adapt.
FORESTS
PREVENT
“Forestry healthcare“ is needed to prepare forests for climate change.
SOIL EROSION
When a forest is
cleared, and its topsoil
exposed to the effects
of rain, wind and/or
more intensive use, the soil
often begins to erode.
The loss of soil makes it
more difficult to restore the
vegetation cover, and
increases sedimentation in
streams, rivers, lakes and the
sea, affecting the species living
in those ecosystems.

The role of forests in protecting
soils is especially important in
mountainous areas, with steep
slopes, where it is easier for soil
to be washed away, and areas with
extreme climates.

Forest protection
and climate change
Forest protection, or “forestry healthcare”, is an inseparable
part of Sustainable Forest Management. It includes forestry activities aimed at control and suppression of pests, and
preventive and sanitary measures to cope with other damaging agents. If a forest disturbance is recoverable, which
happens all the time, then forest managers can apply forest
protection measures, such as salvage logging.

Adaptation of forests

After a weather induced disturbance, forest can regenerate. If changes in the environment persist, it has to adapt
to the new conditions. A “passive” adaptation process is accompanied by losses in the forest composition, at least in
the short-term. Some tree species cannot regenerate fast
enough and will disappear from the area of disturbance.
New species, or suitable seed sources of the same species
that could replace them, may not be available in the vicinity. A persistent change in the environment results in less
diverse forests with less species and limited provision of
ecosystem services.
Photo: Bark beetle outbreak after a windstorm resulted in
large-scale forest dieback in the Tatra Mountains in 2006.
The causes can be attributed to climate change. Photo by
Matej Schwarz

In forestry, adaptation to climate change is an inherent
part of the long-term concept of Sustainable Forest Management. Forest managers evaluate the effects of climate
change and determine what adaptive action could be taken now and in the future to respond to the threat. Forest
management has many options for supporting adaptation
to climate change, helping natural processes and speeding
up the formation of new types of forests, more suitable for
new climate. Highest priority needs to be given to coping
with forest disturbance while maintaining the diversity and
resilience of forest ecosystems. The adaptive measures include forest protection, forest regeneration with the planting of new species or better-suited seed sources, and forest
management with shorter rotation periods to improve forest health and bio-corridors to reduce biodiversity loss.
FOREST EUROPE has a common vision for ensuring forest
protection and adaptation to climate change anchored in
the Madrid Ministerial Resolution 2 “Protection of forests
in a changing environment”. FOREST EUROPE promotes
and facilitates the signatories’ efforts to adapt forests to climate change, by sharing expertise and experience among
countries. As a result, best practices and policy recommendations will be developed, based on available knowledge
and work done in the region to date.

