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The maintenance, conservation, and appropriate enhancement of biodiversity remains an important goal for forest
management in Europe. Biodiversity is generally considered valuable per se as well as being important for the
adaptability and stability of forests. Forest management can support biodiversity through a range of practices – such
as supporting natural regeneration and expansion, leaving part of the wood for decomposition, designating valuable
habitats as protected areas or genetic conservation units, actively systematically protecting genetic resources of tree
species, and suppressing invasive species.

Key messages
• In 2020, nearly 94% of European forests are classified as semi-natural, while plantations cover around 3.9%.
Forests undisturbed by man amount to 2.2%.
• During the period 2005-2015, European forests became more diverse in their tree species composition. At the
stand level, they consist of two or more tree species on 67% of the forest area
• Currently, about 24% of European forests are in protected areas designated for biodiversity or landscape
protection.
• In 2015, the average volume of deadwood was 11.5 m3/ha, equal to about 7% of the average volume of the
growing stock of European forests.
• Genetic resources conservation resulted in the rise of the total number of conserved native species
populations between 1990 and 2020, from 466 to 4 493 units (in 34 reporting countries).
• Populations of common forest bird species, as a robust indicator reflecting ecosystem conditions, remained
relatively stable for almost 40 years.
• Achievements include increasing protected forest and Natura 2000 areas, implementation of close-to-nature
and integrative forest management practices, and improving biodiversity monitoring. The major challenges
in Criterion 4 are to harmonize nature conservation and forest policy objectives, as well as to improve
monitoring of relevant biodiversity aspects.
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Data sources: National reports on the pan-European indicators for SFM (4.1, 4.2, 4.3, 4.4,
4.5, 4.8, 4.9, C.4), EUFORGEN, EUFGIS 2019 (4.6), EEA, EC JRC (4.7), PanEuropean Common Bird Monitoring Scheme 2019 (4.10)
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Indicator 4.1 Diversity of tree species
Area of forest and other wooded land, classified by
number of tree species occurring
Key findings
• Over the period of 2005 to 2015, European
forests have become more diverse in tree species
composition, at a steady pace. They are composed
of two or more tree species on almost 67% of the
forest area. About 33% of the forest stands contains
just single tree species, mainly coniferous.
Introduction
Species diversity and the dynamics of forest
ecosystems differ considerably throughout Europe.
This is reflected by the 14 pan-European forest
categories and 76 corresponding forest types8. Tree
species composition in a forest is affected both by
natural factors (climate, edaphic and hydrological
site conditions, stage of stand development) and
by present and past human activity (forestry, agroforestry, grazing). Forests composed of several tree
species are often richer in biodiversity, more resilient
and functionally diverse than those of only one tree
species. Changes in forest management practices
aimed at the establishment of a more diverse forest
stands, natural regeneration but also the spontaneous
expansion of forest on abandoned agricultural lands
are key drivers for the trend of slowly moving away
from single-species forests. However, the knowledge
gap exists in how to best shape future forests to be
resilient, productive and functional in face of the

climate change challenge. Recent research alerts that
overall tree species richness is increasingly at risk in
Europe, prominently through invasive species. Still,
the climax stages of some natural forest ecosystems
are dominated by only one or two species. Examples
are natural boreal pine forests on dry sites, natural
sub-Alpine spruce stands and beech forests as well as
the stands of other tree species in earlier vegetation
stages.
Status
29 countries reported data for the year 2015. These
countries represent 83% of the total forest area in
Europe. The data show that around one-third of
European forests are dominated by a single tree
species (Figure 4.1-1), mainly conifers - mostly pine or
spruce (both artificial and natural), but also eucalypt
and poplar plantations. Around two-thirds of the
forests in Europe are dominated by two or more tree
species. Half of the forest stands contain two to three
tree species. 13.1% of the forest has four to five tree
species and 4.6% of the forest is composed of six or
more tree species.
The single-species forest is most common in SouthEast Europe, with a share of 62.3% of its forest area
(Figure 4.1-2). South-West European forests are
generally most diverse in tree species composition
and they also have the largest proportion of stands
composed of six tree species or more, accounting
for 19.9% of its forest area. Forest area by tree species
abundance category is shown in Figure 4.1-3.

4.6%
13.1%

1 species
32.8%

2-3 species
4-5 species

49.5%

6+ species

Figure 4.1-1: Forest area in Europe classified by a number of tree species occuring, 2015
Note: Data coverage as % of total regional forest area: 83%.

EEA, 2006. European forest types. Categories and types for sustainable forest management reporting and policy. EEA Technical Report No 9/2006.
ISSN 1725 2237. European Environment Agency, Copenhagen.
8
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Figure 4.1-2: Forest area classified by a number of tree species occurring, by region, 2015

Figure 4.1-3: Forest area by a number of tree species occuring, by country, 2015
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Note: Data coverage as % of total regional forest area: NE 100%, C-WE 62%, C-EE 94%, S-WE 70%, S-EE 73%, EU-28 83%, Europe 83%.
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Trends
Lack of data for the years 1990 and 2000 allows only
to base the trend analyses on data from the years
2005, 2010 and 2015. Thus the regional trends are
based on data from 26 rather than only 14 countries
if data were to be compared from the year 1990 or 20
countries if data from the year 2000 were included.
The area of forests dominated by a single tree species
has been decreasing at a slow, yet steady, pace (Figure
4.1-4. Between 2005 and 2015, the relative share of
European forest formed by a single tree species
decreased in favour of more tree-species diverse

forest at a rate of around 0.1% annually. North Europe’s
forests, in particular, gained a more diverse tree
species composition during that period. All regions
have seen an increase in the area of more speciesdiverse forest structures, particularly in the category
of 2-5 species. In South-East Europe, the area of forests
richer in species increased less than the area of
single-species forests (Figure 4.1-4), being reflected in
the change of share of these categories (Figure 4.1-5).
The category of 6+ species represents a rather minor
share of the total, without obvious change over time.

Figure 4.1-4: Trends in area of forest classified by number of tree species occurring, by region, 2005-2015
Note: Data coverage as % of total regional forest area: NE 83%, C-WE 62%, C-EE 57%, S-WE 70%, S-EE 73%, EU-28 73%, Europe 71%.

Figure 4.1-5: Changes in the share of forest area classified by the number of tree species occurring, by region, 20052015
Note: Data coverage as % of total regional forest area: NE 83%, C-WE 62%, C-EE 57%, S-WE 70%, S-EE 73%, EU-28 73%, Europe 71%.
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Indicator 4.2 Regeneration

Key findings
• About 66% of the total forest area in Europe
originates in natural regeneration or natural
expansion and 5% is coppiced. Afforestation and
regeneration by planting and/or seeding gave an
origin to 29%.
• The proportion of natural regeneration and
expansion is slightly increasing in all European
regions, with the exception of North Europe, where
regeneration by planting is most common.

Introduction
Forest regeneration is a prerequisite for maintaining
forest area in the long term. Natural regeneration
means re-establishment of a forest stand through
natural seeding or coppice sprouting. Artificial
regeneration takes place by planting or artificial
seedin. The type of regeneration in forest
management depends on many variables, such
as applied management systems, tree species
preferences or the scale of regeneration. Forest
regeneration should be clearly distinguished from
forest expansion, which is the increase of forest area
at the expense of land that was previously used for
other purposes. Natural forest expansion refers to
the forest estbalishment through natural succession
while afforestation is actively pursued by either
planting or deliberate seeding.
Natural forest regeneration can contribute to
conserving the diversity of genotypes and

maintaining natural tree species composition,
structure and ecosystem dynamics. However,
sometimes it may not be the ideal way to achieve
ecological or economic goals. For instance, converting
forest monocultures or stands with introduced tree
species to more site-adapted forests may require
planting to introduce missing tree species. Using new
provenances of native tree species for regeneration
can also become a viable option for enhancing the
resilience of forests to the impacts of climate change
or ensuring sufficient wood production. The same
applies to the introduction of new tree species. The
growing risk of large-scale calamities such as storms,
bark-beetle infestations and wildfires, as experienced
e.g. in 2018 and 2019, also increases a need for artificial
regeneration in order to swiftly restore the disturbed
areas.
Status
35 European countries representing more than 95%
of Europe’s forested area reported the information
on stand origin. The results are presented for evenaged and uneven-aged forests together. Table 4.2-1
presents regeneration types by regions. 143 million
ha, or 66.2%, of forests in Europe originate from
natural regeneration or natural expansion. Forests
established by afforestation and planting/seeding
represent about 28.9% (62 million hectares), while
coppices about 4.8% (10 million hectares). The
share of stand-origin types varies between regions.
Through natural regeneration and natural expansion
was established above 60% of total forested area
in all regions but Central-East Europe. Central-East
Europe reports 48.3%, while forests established by
afforestation or regeneration by planting and/or

Table 4.2-1: Forest area by stand origin types, by region, 2015
Region

Natural regeneration and natural
expansion
1 000 ha

%

Afforestation and regeneration
by planting and/or seeding
1 000 ha

%

Coppice
1 000 ha

%

North Europe

48 765

68.5

22 434

31.5

3

0.0

Central-West Europe

23 398

60.9

13 599

35.4

1 433

3.7

Central-East Europe

21 770

48.3

19 780

43.8

3 566

7.9

South-West Europe

25 645

82.3

4 820

15.5

695

2.2

South-East Europe

23 102

78.4

1 636

5.6

4 722

16.0

EU-28

98 180

62.2

53 890

34.1

5 902

3.7

Europe

142 679

66.2

62 270

28.9

10 419

4.8

Note: Data coverage as % of total regional forest area:
Natural regeneration and natural expansion and afforestation and regeneration by planting and/or seeding: NE 100%, C-WE 100%, C-EE
100%, S-WE 100%, S-EE 73%, EU-28 97%, Europe 95%;
Coppice: NE 97%, C-WE 92%, C-EE 52%, S-WE 11%, S-EE 69%, EU-28 70%, Europe 70%.
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Total forest area by stand origin and area of annual
forest regeneration and expansion
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seeding, with 43.8%, represent the highest share
among all regions. Coppice stands are is most
common in South-East Europe (16%).
Out of 35 countries providing data, 17 reported more
than two-thirds of the forest area as established
by natural regeneration and natural expansion
categories in 2015 (Figure 4.2-1). Especially Croatia,
Estonia, Georgia, Italy, Latvia, Liechtenstein, Norway,
Slovenia, Spain, Switzerland and Turkey reported
a percentage of 80% and higher. The proportion of
forests established by afforestation and planting and/

Figure 4.2-1: Forest area by stand origin, by country, 2015
Note: Based on available data.
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or seeding above 60% are found in eight countries,
namely Belgium, Czech Republic, Denmark, Iceland,
Ireland, Poland, The Netherlands and the United
Kingdom. In some European countries, explicitly in
Bulgaria, Hungary, Montenegro, Portugal, Romania,
Turkey and Ukraine, the area of coppice forests is
larger than ten percent and accounts, in total, to 8.9
million ha in 2015.
A few countries noted that coppicing was reported
as natural regeneration, which indicates that the total
area can be even higher.

Planting/seeding dominates in annual regeneration
in both North (71.2%) and Central-East Europe (66%).
In Central-West Europe natural regeneration is the
most common regeneration type. For example, 74.7%
of the annual regeneration in Germany, respectively
85.3% in Switzerland, is natural.
The share of artificial afforestation from the total area
regenerated in 2015 is highest in South-West Europe,
followed by South-East Europe. For Iceland, Ireland
and the United Kingdom, this share is 78.4%, 41.3% and
36% respectively.
The largest annual (2015) proportions of natural
expansion are found in South-West and South-

East Europe. Countries such as Bulgaria, Turkey,
Montenegro and Portugal together report a forest
area of about 163 thousand ha being subject to
natural expansion. The natural expansion also has a
notable share of the annual regenerated forest area
in both Belarus (30.8% or 17 thousand ha) and Austria
(22.4% or 9 thousand ha). Taking the above figures
into account, the increase of new forest area is most
visible in South-East and South-West Europe.
Coppice sprouting is used mainly in South-East
Europe where Bulgaria and Turkey have reported 132
thousand ha regenerated this way.
The proportions of different annual regeneration
types in EU 28 and Europe are rather similar with
regeneration by planting/seeding and natural
generation making up for the majority of regenerated
forest area (70.8% and 63.1%).

Figure 4.2-2: Share of forest expansion and regeneration types from the area regenerated, by region, 2015
Note: Data coverage as % of total regional forest area: NE 83%, C-WE 43%, C-EE 26%, S-WE 11%, S-EE 71%, EU-28 60%, Europe 53%.
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A total of 17 countries distinguish all individual forest
origin types in 2015. As the number of reporting
countries is limited, the presentation by particular
regions may cover in some cases only a portion of the
total forest area (Figure 4.2-2).
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Trends
28 European countries provided data on origin of
stands for the years 1990, 2000, 2005, 2010 and
2015 (Figure 4.2-3). Forest area originating from
afforestation or regeneration by planting and/or
seeding has reached 53.2 million ha in Europe in 2015
(EU-28 45.0 million ha) as compared to 41.3 million ha
(EU-28 34.6 million ha) in 1990. This is an increase of
more than 29%. Between 2010 and 2015 it expanded
by nearly 4%.
The area of coppice forests grew by 1.05 million ha
between 1990 and 2015 in Europe, of which 224
thousand ha between 2010 and 2015.
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A more detailed analysis by European regions shows
that the share of forest originating from natural
regeneration and natural expansion has increased in
all regions except North Europe (Figure 4.2-3). In North
Europe, the share of forest established by planting/
seeding continued to grow during the last 25 years. It
can be observed that the share of forests originating
from natural regeneration or natural expansion is
rather stable in Central-East and Central-West Europe,
whereas the trend in South-East Europe, and even
more South-West Europe, has noticeably increased
since 1990.
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Figure 4.2-3: Trend in the area of forests originated from natural regeneration or natural expansion, by region,
1990-2015
Note: Data coverage as % of total regional forest area: NE 82%, C-WE 55%, C-EE 74%, S-WE 100%, S-EE 71%, EU-28 79%, Europe 76%.
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Indicator 4.3 Naturalness

Key findings
• The area of semi-natural forest, forest plantations
and forest undisturbed by man increased in Europe
over the 30-year period 1990-2020, reflecting
expansion of total forest area.
• In 2020, around 94% of European forests are
classified as semi-natural. Forest plantations
represent 3.8% and forests undisturbed by man
2.2% of the forest in Europe.
• The highest share of undisturbed forests can be
found in countries of North Europe, South-East and
Central-East Europe. The share of plantations is
highest in the Central-West, South-East and SouthWest Europe.
Introduction
The degree of naturalness of forest reflects the
intensity and history of human interventions.
Different intensities of utilisation are characterised
not only by the remaining forest area in the country
but also by changes in structures and species
composition within the forested areas. Degrees of
forest naturalness are described in this report by
three categories of forest area: undisturbed by man,
semi-natural and plantations. Forests undisturbed
by man are those in which the natural forest

development cycle persists or was restored and show
characteristics of natural tree species composition,
natural age structure, deadwood component and
natural regeneration and no visible signs of human
activity. Forests undisturbed by man have high
conservation value, especially when they form
large continuous forest areas allowing also natural
ecosystem dynamics to occur. Undisturbed forests
also serve as reference areas for understanding
ecological principles and contribute to the
development of forest management methods.
Plantations usually represent ecosystems on
their own, established artificially by planting or
seeding, often with introduced tree species, and
intensively managed. Semi-natural forests are neither
undisturbed by man nor plantations but display
some characteristics of natural ecosystems. However,
stands which were established as plantations but
that have been without intensive management for a
significant period of time are also considered a seminatural forest.
Status
The analyses of classes of naturalness in 2020 are
based on data from 33 European countries. Most
forests in Europe (199.6 million ha of the forest
area, or 94%) are classified in 2020 as semi-natural.
Undisturbed by man cover 2.2% and plantations 3.8%
of the forest area (see Table 4.3-1, Figure 4.3-1).

Table 4.3-1: Forest area by classes of naturalness, by region, 2020
Region

Undisturbed by man
1 000 ha

North Europe

Semi-natural

% of forest area

1 000 ha

Plantations

% of forest area

1 000 ha

% of forest area

2 769

3.9

67 759

95.0

771

1.1

Central-West Europe

107

0.3

34 864

89.5

3 995

10.2

Central-East Europe

880

2.0

42 878

96.7

591

1.3

South-West Europe

93

0.3

26 396

95.6

1 133

4.1

South-East Europe

836

2.8

27 710

92.0

1 571

5.2

EU-28

3 655

2.4

144 085

93.2

6 777

4.4

Europe

4 684

2.2

199 607

94.0

8 061

3.8

Notes: Data coverage as % of total regional forest area: NE 100%, C-WE 100%, C-EE 99%, S-WE 89%, S-EE 74%, EU-28 95%, Europe 94%.
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Figure 4.3-1: Forest area by classes of naturalness, by country, 2020
Note: Based on available data.

Due to the definition, the semi-natural forest
includes a broad range of forests with different
levels of naturalness. Countries reported also on
semi-naturalness in subclasses, namely naturally
established, naturalised introduced species,
established by planting and/or seeding, coppice

and unknown origin (Table 4.3-2). About 63.3% are
naturally established, followed by 28.4% established
by planting and/or seeding. The highest share of
naturally established forests is located in North
Europe.

Table 4.3-2: Naturalness by subclasses of semi-natural forest, by region, 2020
Semi-natural forests
Region

Naturally
established

Naturalised introduced species

Established by planting
and/or seeding

Coppice

Unknown origin

1 000 ha
North Europe

44 980

21

22 701

3

71

Central-West Europe

3 411

117

4 482

159

119

Central-East Europe

21 196

422

17 648

3 340

0

South-West Europe

20 375

256

2 102

3 663

0

South-East Europe

21 799

203

831

3 295

0

EU-28

67 381

630

40 261

5 911

190

Europe

111 760

1 017

47 764

10 460

190

Note: Data coverage as % of total regional forests area:
Naturally established: NE 100%, C-WE 16%, C-EE 94%, S-WE 89%, S-EE 71%, EU-28 73%, Europe 78%;
Naturalised introduced species: NE 92%, C-WE 3%, C-EE 26%, S-WE 30%, S-EE 14%, EU-28 44%, Europe 41%;
Established by planting and/or seeding: NE 100%, C-WE 60%, C-EE 88%, S-WE 89%, S-EE 14%, EU-28 84%, Europe 74%;
Coppice: NE 97%, C-WE 16%, C-EE 46%, S-WE 30%, S-EE 61%, EU-28 52%, Europe 57%;
Unknown origin: NE 97%, C-WE 17%, C-EE 46%, S-WE 30%, S-EE 14%, EU-28 60%, Europe 49%.
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(704 thousand ha) and Georgia (500 thousand ha).
The threshold years used by countries to define
undisturbed by man vary between the reporting
countries. In 14 European countries, the share of forest
undisturbed by man was reported as being higher
than 1% (Figure 4.3-2). Forest undisturbed by man are
mostly located in remote or inaccessible areas where
extreme climatic or topographic conditions prevail.

Figure 4.3-2: Share of forest undisturbed by man in the total forest area, by country, 2020
Note: The area in Liechtenstein correspondents to 1 500 ha, whereas the area in Bulgaria and Georgia correspondents to 704 000 and 500
000 ha, respectively. Only countries reporting share higher than 1% are displayed.

Forest plantations cover about 8.1 million ha of
the total area in Europe. Plantations are important
for wood production in many countries, in nine
countries their share is above 5% (Figure 4.3-3). The
definition of plantation includes an explanatory
note that the stands of native tree species that were

established as plantations but that have been without
intensive management for a significant period of time
could be considered semi-natural forests. This might
influence the interpretation, especially regarding the
old plantations that have been partly shifted to seminatural forests.

Figure 4.3-3: Share of plantations in total forest area, by country, 2020
Note: Only countries with a share of plantations higher than 5% are displayed.
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In Europe, the share of forests undisturbed by man (4.7
million ha) is 2.2% of the total forest area. The highest
share of undisturbed forests in the forest area can be
found in North Europe, South-East and Central-East
Europe. While the share of plantations is the highest in
the Central-West, South-East and South-West Europe.
The highest area of forests undisturbed by man was
reported by Sweden (2 249 thousand ha), Bulgaria
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Trends
The area of semi-natural forest increased by
13.1%, plantations increased by 14.5%, and the area
undisturbed by man increased by 42.3% in Europe
over the past 30 years (Figure 4.3-4). These changes
can be partly explained by the increase of the total
forest area, afforestation and gradual development of

the defintions and their interpretation. The increase
of the area of undisturbed forests may reflect forest
protection measures, as in several countries former
semi-natural forest that was initially designated as
protected areas have subsequently been considered
as an undisturbed forest.

Figure 4.3-4: Area of forest naturalness classes in Europe, 1990-2020
Note: Only data of countries reporting on all reporting years were considered. Data coverage as % of total regional forest area: Undisturbed
by man 54%, Semi-natural 60%, Plantations 57%.
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Indicator 4.4 Introduced tree species

Key findings
• Introduced tree species have little occurrence in
European forests covering about 3% of the forest
area. Their potential may be subject to re-evaluation
in the light of adaptation to and mitigation of climate
change impacts and growing demands for forest
products and services.
• The highest share of introduced tree species
(almost 9% in 2020) can be found in Central-West
Europe with a steady increase. No substantial
changes have taken place in the rest of Europe.
• The area dominated by invasive alien tree species
is about 0.5% of Europe’s forests and is slightly
increasing.
Introduction
Spread of tree species outside their natural range
has taken place mainly as a result of human activity,
although in some cases also accidentally, e.g. as a
by-product of trade. Introduced species are of main
importance for afforestation and reforestation. Over
centuries, non-native, and usually fast-growing, tree
species were planted to increase forest cover and
satisfy the growing demand for wood in Europe.
Non-native tree species have also been introduced to
quickly restore vegetation cover of disturbed forests,
or to reduce erosion.
Forests of introduced tree species make significant
contributions to the economy and provide multiple
products and ecosystem services. Their potential
is being re-evaluated in the light of adaptation to
and mitigation of climate change impacts and
of growing societal demands for forest products
and services. However, introducing tree species
may become problematic due to their ecological
characteristics such as negative impacts on native
species, invasiveness or contributing to spread
of diseases and pests. They may change and put
substantial pressure on biodiversity and the function,
structure and dynamics of forest ecosystems. Some
introduced species feature on lists of invasive alien
species introduction and consequent spread of
which can cause socio-cultural, economic and/or
environmental harm.

Status
The share of forest dominated by introduced tree
species is small in Europe, amounting to 3.1% of the
forest area (6.2 million ha in 2020, reported by 30
countries).
The largest share of introduced species is currently
(in 2020) found in the Central-West and South-West
Europe, where they occupy 8.9% (i.e. 2.2 million
ha) and 4.5% (i.e. 1.3 million ha) of the forest area,
respectively. In contrast, less than 1.4% of introduced
tree species was reported in North Europe (1.0 million
ha).
Europe’s plantations comprise 52.8% of introduced
tree species. In some countries, the share is even
higher. Nine out of the 24 countries report more
than 70% share of introduced tree species in their
plantations. Ireland, Iceland, Denmark, Hungary,
Belgium, and the Netherlands are countries with
the largest share of introduced tree species, planted
to expand forest cover (Figure 4.4-1). Introduced
tree species are also used for afforestation and
reforestation. For example, in Iceland, where Betula
pubescens is the only native forest species, the share of
introduced tree species (mainly Picea sitchensis, Pinus
contorta and Larix spp.) reaches more than 57%. In
Ireland and Denmark, introduced tree species cover
about 63% and 44% of the forest area, respectively.
Non-native, fast-growing species such as Picea abies,
Picea sitchensis, Pinus contorta were introduced by
planting to increase timber production.
The most important introduced tree species
traditionally used in Europe for timber production
include Pseudotsuga menziesii, Picea sitchensis, Pinus
contorta (and other Pinus spp.), Larix spp., Populus
hybrids and clones, Robinia pseudoacacia, Quercus
rubra and a number of Eucalyptus species. The
largest and most widespread introduced tree species
are Pinus spp. that cover a little more than 1.6 million
ha in Europe (Table 4.4-1). Picea spp. (P. abies, and
especially P. sitchensis), are less widespread (about
0.8 million ha in Central-West and North Europe) but
have significant commercial importance.
The Eucalyptus spp. cover 1.5 million ha in South-West
Europe and represent a large fraction of the forested
area in e.g. Portugal. Another example is Douglas
fir (Pseudotsuga menziesii), which has become an
important introduced tree species, especially in
Central-West Europe. The species is valued for its high
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Area of forest and other wooded land dominated by
introduced tree species
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growth rates and timber quality. It is regarded as quite
resistant to pests and diseases and to some degree for
its resistance to droughts. Douglas fir covers about 0.5
million ha in Europe. The presence of Larix spp. (e.g.

L. decidua, L. kaempferide, L. europea, L. leptolepis) and
Populus spp. (other species excluding P. tremula) have
been reported in all parts of the European continent
(Table 4.4-1).

Table 4.4-1: The forest area occupied by introduced tree species, by region, 2015
Region

Pinus
spp.

Eucalyptus
spp.

Pseudotsuga
spp.

Picea
spp.

Populus
spp.

Larix
spp.

Quercus
spp.

1 000 ha and percent of the total forest area (in brackets)
North Europe

642 (1.0)

0 (0.0)

0 (0)

184 (0.5)

5 (0.1)

61 (0.2)

0 (0)

Central-West Europe

439 (1.8)

0 (0.0)

472 (2.0)

576 (3.0)

231 (1.0)

132 (1.0)

79 (0.4)

Central-East Europe

84 (0.9)

1 (0.0)

14 (0.1)

9 (0.3)

49 (0.4)

8 (0.1)

102 (0.4)

South-West Europe

402 (2.2)

1 496 (6.8)

21 (0.1)

0 (0)

103 (0.6)

0 (0)

17 (0.1)

South-East Europe
EU-28

65 (0.3)

3 (0.0)

10 (0.0)

0 (0)

34 (0.6)

2 (0.1)

0 (0)

1 633 (1.1)

1 500 (3.2)

517 (0.6)

768 (1.3)

422 (0.6)

203 (0.3)

198 (0.3)

Note: Data coverage as % of total regional forest area: NE 95%, C-WE 100%, C-EE 80%, S-WE 100%, S-EE 81%, Europe 91%.

Figure 4.4-1: Share of forest area dominated by introduced tree species, by country, 2020
Note: Only countries reporting on the forest area dominated by introduced species are displayed.
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Ailanthus altissima, an early successional tree species
introduced from China is another frequently reported
invasive alien tree species. In spite of its modest
coverage, it is considered as very aggressive due to
its fast-spreading and toxicity. Ailanthus altissima has
mainly been used as an ornamental species or for
roadside plantings and is one of the most widespread
invasive plant species in Europe.

One major driver that amplifies its rapid spread is
the proximity to railroads and roads where it can be
frequently observed nowadays. Many other invasive
alien tree species are black-listed or controlled in
Europe, including Acer negundo, Acacia spp., Prunus
serotina, and Quercus rubra.
Trends
In the 21 countries that provided time-series data, the
area of introduced tree species in Europe remained
relatively stable over the last 30 years (Figure 4.4-2).
A slight decrease in the area occupied by introduced
tree species is observed in Southern Europe over
the past decade. This may be attributed to the way
how introduced species are perceived and the
emphasis being placed on native species. In most of
the countries, only marginal changes occurred in the
extent of the area dominated by invasive alien tree
species. In particular, there has been a visible decline
in the area of introduced tree species in France over
the last 15 years.

Figure 4.4-2: Trend in the forests area dominated by introduced tree species, by region, 1990-2020
Note: Data coverage as % of total regional forest area: NE 82%, C-WE 57%, C-EE 56%, S-WE 89%, S-EE 69%, EU-28 73%, Europe 71%.
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Some introduced tree species are referred to as being
invasive-alien. Although their coverage is limited
(about 0.5% of Europe’s forest area, or 1 million ha),
their spreading is seen with some concern. Robinia
pseudoacacia has been widely used for many
purposes such as ornamentation, timber, fuelwood,
afforestation of dry land, soil stabilisation, and
to provide nectar for honey production. Robinia
pseudoacacia is the most commonly reported
invasive alien species covering more than 1.4 million
ha. It is e.g. not considered invasive in Hungary where
it occupies 22.2% (approximately 0.5 million ha) of the
country’s forest area.
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Indicator 4.5. Deadwood
Volume of standing deadwood and of lying deadwood
on forest and other wooded land

• Over the last 25 years, the amount of deadwood has
increased in all European regions, except in CentralEast Europe; more frequent disturbances resulting
also from changing climatic conditions and more
nature-oriented forest management practices
might be the causes.

Important information on deadwood is its amount
(volume or weight per hectare), alone or compared
to the growing stock, its type (standing or lying), its
composition by species, size and decomposition
class. In general, lying deadwood is richer in species
than standing deadwood, however, some species or
communities might be confined only to standing or
lying deadwood. Currently, estimates of deadwood
biomass are generally available from national forest
inventories, which have included deadwood among
the attributes surveyed in response to the increased
awareness of its ecological importance. The data
source for the indicator is, for almost all countries,
the national forest inventory alone or combined with
other sources. For the present report, countries were
asked to provide updates for deadwood for 2015 and
additional trend information for the years 1990, 2000,
2005 and 2010.

Introduction

Status

Deadwood consisting of standing or lying dead trees
and wood residues of various size, is an essential
component of forest ecosystems. It provides
microhabitats for a broad diversity of animal and
plant species (mammals, birds, amphibians, insects,
saproxylic fungi, moss and lichen communities).
Deadwood is also an important factor in nutrient
cycles (N, P, Ca and Mg); it influences soil development
and reduces soil erosion. Furthermore, deadwood is
also an important forest carbon pool, since it slows
the release of carbon dioxide due to decomposition
and, in this way, it contributes to the mitigation of
global warming. The amount of deadwood in forests
depends on many factors, such as tree species
composition, stand structure and development stage,
type and frequency of natural disturbances, type of
management, and soil and climate characteristics.
As European forests have been intensively managed
for a long time, the late development stages which
are usually the richest in deadwood are missing or
scarce. Forest management practices that excessively
reduce the amount and quality of deadwood may
endanger forest biodiversity and harm the services
provided by forest ecosystems. On the other hand,
excessive deadwood in the forest may increase the
risk of forest fires and insects’ outbreaks and hinder
recreational activities or forest operations.

Information on deadwood for the year 2015 was
reported by 28 countries, which accounts for 87%
of the forest area in Europe. The values here below
concern deadwood in the forest, while data on
deadwood on other wooded land do not allow a
comprehensive assessmen. At the European level,
the weighted average volume of the total deadwood
for the reporting countries in 2015 is 11.5 m3/ha and
accounts for 7.1% of the weighted average volume of the
growing stock. For EU-28 countries, the corresponding
figures are 11.9 m3/ha and 6.9% of the growing stock,
respectively. Lying deadwood is the predominant
component in most countries (about 60% of the
total deadwood on average), but in a few countries
(Denmark, Belarus, Hungary, Ukraine and Turkey) the
standing deadwood prevails. At the regional level, the
total deadwood in the year 2015 ranges from 5.8
m3/ha (South-West Europe) to 18.4 m3/ha (CentralWest Europe). Excluding Belarus (reported below 2
m3/ha), the total deadwood reported by countries
for the year 2015 ranges between 2.3 m3/ha (Portugal)
and 28.0 m3/ha (Slovakia); the percentage of total
deadwood compared to the growing stock volume
ranges from values below 3% (Denmark, Poland,
Ukraine and Romania) to values above 10% (Latvia,
France, Slovakia and Turkey) (Figure 4.5-1).

Key findings
• The average volume of deadwood in 2015 is above
11 m3/ha, equal to above 7% of the average volume of
the growing stock density of European forests.
• Total deadwood volume by country ranges
between 2.3 m3/ha (Portugal) and 28.0 m3/ha
(Slovakia) and, by region, between 5.8 m3/ha (SouthWest Europe) and 18.4 m3/ha (Central-West Europe).
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Total deadwood compared to growing stock (%)

Figure 4.5-1: Deadwood volume per hectare and proportion of deadwood volume to growing stock, by country,
2015
Note: 28 countries representing 87% of the total regional forest area; ranked in descending order of average deadwood volume.

Trends
The analysis of trend is based on the 15 countries
which provided a sufficiently complete series of
data for the period 1990-2015 and covers 38% of the
forest area in Europe. Figure 4.5-2 shows the changes
of standing and lying deadwood by region. The data
coverage is good enough for North and Central-West
Europe, where it shows an increase of both standing
and lying deadwood over the period considered, and
for Central-East Europe, in which the trend is opposite.

A general increase of deadwood volume can be
assumed with caution for the other two southern
regions, and for Europe and EU-28. The increase could
be explained by more frequent disturbances such as
storms, insects’ outbreaks and forest fires caused also
by changing climatic conditions. A greater volume of
deadwood in forests might have been also favoured
by more nature-oriented forest management
practices and certification schemes.
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Deadwood (m3/ha)
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Figure 4.5-2: Weighted average volume of standing and lying deadwood, by region, 1990-2015
Note: Based on data of the countries for which a sufficiently complete set of data was available; missing data were replaced by the nearest
available value. Data coverage as % of total regional forest area: NE 52%; C-WE 46%; C-EE 46%; S-WE 30%; S-EE 5%; EU-28 33%; Europe 38%.
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Indicator 4.6 Genetic resources

Key findings
• The total number of conserved native species
populations have risen from 466 in 1990 to 4 493 in
2020 in 34 countries for which data was available
for these years (additional 9 810 native species
populations are conserved in two countries
for which data on 1990 was not available). The
coverage is still relatively low, but the number of
genetic conservation units is steadily increasing.
• 95% of the conserved populations refer to native
tree species in 36 countries; the remaining 5% are
genetic conservation units established to conserve
the genetic diversity of non-native species.
• 31 countries reported the potential for production
of forest reproductive material for a total of 156 tree
species.
• The geographical representativeness of populations managed for genetic conservation of native
species in Europe requires significant intensification of efforts. There still exist considerable gaps,
even for common tree species. Such gaps indicate
that a large amount of valuable genetic resources
of European species are currently not being
conserved. On average, only 19% of species are
conserved for genetic resources in each country.
Introduction
The conservation and sustainable use of Forest
Genetic Resources (FGR) is a vital component of
sustainable forest management. Diversity in genetic
resources ensures that forest trees can survive,
adapt and evolve under changing environmental
conditions. Genetic diversity is also needed to
maintain the vitality of forests and to cope with pests
and diseases. Forest management in Europe is based
largely on the management of wild and semi-wild
tree populations. The establishment of new forests
through artificial or natural regeneration always
involves the deployment of genetic material.
In this context, native species’ populations are local
populations of species officially recognised as part of
the natural flora of the country and may be conserved
in situ or ex-situ. Non-native species’ populations, by
contrast, are those of either exotic species introduced
into Europe or species non-native to the country that

can only be conserved ex-situ.
Following the establishment of the European
Information System on Forest Genetic Resources
(EUFGIS) in 2010, 35 European countries started
to make use of the “pan-European minimum
requirements for dynamic genetic conservation
units (GCUs) of forest trees” as the minimal data
relating to the dynamic conservation of native and
non-native populations managed for in situ or ex
situ conservation. These minimum requirements
emphasise the maintenance of evolutionary
processes within tree populations to safeguard their
potential for continuous adaptation to changes in the
environment and local conditions.
All forest reproductive material (FRM), such as
fruits, seeds, cones and parts of plants for vegetative
propagation, collected for the establishment of
forest stands, originate in specific areas established
(orchards) or selected (forest stands) for this purpose.
FRM in the European Union can be marketed if it
belongs to one of the four categories9 pecified in
Council Directive 1999/105/EC and if it has been
approved. Data on populations managed for the
production of FRM have been collected consistently
since 1990, and the Forest Reproductive Material
Information System (FOREMATIS), released in 2016,
provides a repository of approved basic materials
data on regulated FRM species for all the Member
States. For this indicator, Countries report (a) the total
number of FRM production units (basic materials)
for each of the four categories (b) the total number of
species for which there is at least one FRM production
unit.
Revised analytical concept
Since the State of Europe’s Forest 2015 report, the
analytical concept for the indicator on genetic
resources has been revised by the EUFORGEN
Programme to offer a better assessment of the
status of FGR in Europe and improved monitoring of
progress towards conservation of FGR. This revision
was carried out because EUFORGEN member
countries agreed that an assessment based on the
area of conservation units (as was done until 2015)
was not sufficiently informative to provide a good
indication of the status of FGR, principally because
it does not reveal the fraction of genetic diversity
conserved.
The revision is the result of a consultation process
between the European countries, led by the

(i) Source-identified FRM comes from basic material which is either a seed source or stand located within a single region of provenance, with no
recognised superior qualities. (ii) Selected FRM comes from registered stands which are selected based on their superior phenotypic characteristics,
e.g., better form, growth rate, health. (iii) Qualified FRM comes from designed populations (seed orchards, parents of families, clonal mixtures) or clones,
where the individuals have been phenotypically selected for their outstanding characters. (iv) Tested FRM comes from designed populations where
the components have been genetically evaluated and proven to be superior. Alternatively, the superiority of the reproductive material itself may be
shown through comparative testing.
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Area managed for conservation and utilisation of
forest tree genetic resources (in situ and ex situ genetic
conservation) and area managed for seed production

9
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EUFORGEN Programme, aimed at making the
indicator reliable, specific, simple, relevant and
useful. The revised analytical concept is composed
of three sub-indicators (Dynamic conservation of
native species, of non-native species, and potential
for production of FRM) that are in turn divided into
verifiers. These verifiers aim to quantify conservation
efforts and assess conservation strategies in multiple
dimensions.
1) The sub-indicator on the genetic conservation
of native species is composed of four verifiers:
one integer value (conservation effort) and three
indices (0 1). These values can be conveniently
presented in a radar chart (see Figure 4.6-2 and
4.6-3). The three corners of the triangle represent
respectively the diversity of conserved species,
the representativeness of the different ecozones
in conservation efforts, and the presence of more
GCUs of the same species in the same ecozone,
as a measure of insurance of conservation. A
maximal triangle in the radar chart would denote
a perfect state of conservation while a smaller
one represents a need to increase conservation
efforts along one or more dimensions.
2) The sub-indicator on the genetic conservation of
non-native species is defined by a single verifier
that shows the number of conserved populations
(conservation effort).
3) The sub-indicator for the potential for production
of FRM is composed of two verifiers: the number
of FRM production units and the number of
species for which at least one unit exists.

at the European Forest Institute (see Annex Table
32). Of these countries, 36 provided data on the
Dynamic conservation of native and non-native
populations back to 2005, 34 provided data back
to 1990. Most of the countries (34) used EUFGIS
(European Information System on Forest Genetic
Resources http://portal.eufgis.org) to report on the
Dynamic conservation of native and non-native
populations. The EUFGIS database is populated
by national data providers and contained data on
3 873 GCUs in June 2019. The units comprise 4 902
distinct tree populations registered in EUFGIS and
most of them (95%) are managed for the conservation
of native species (the remaining 5% are managed
for the conservation of non-native species). The
total number of populations conserved for FGR (15
117) is the result of a consultation process with all
countries, which allowed some of them to report data
independently from EUFGIS (see Annex Table 32)
Regarding the Potential for Production of FRM, 31
countries provided current data, while 17 provided
data from 2010. Areas managed for FRM production
include seed sources, stands and seed orchards for
all four categories of Council Directive 1999/105/EC.
Of the 31 countries that have reported their data on
FRM, 25 countries partially used the FOREMATIS
portal (http://ec.europa.eu/forematis/) but only four
verified these data (see Annex Table 32). The data
on FRM is also the result of a consultation process
between all countries, which allowed to present the
data independently from FOREMATIS.

Tree populations managed for genetic conservation
Information for the verifiers of the revised indicator
is based on the number and geographical location
of populations and the diversity of species, rather
than on the area of conservation units, as in the
previous reporting. This change allows a more
accurate assessment of the status of genetic
resources conservation and permits the indicator to
be independent of the number of species occurring
in each country. Verifiers are expressed as ratios,
whenever possible, to enable progress within
countries to be monitored and to permit meaningful
comparisons of different strategies within species.
Furthermore, the revised indicator now also provides
a measure with which to assess progress over time.
Status
39 countries reported their 2020 data on the revised
indicator (or part of it) to the EUFORGEN Secretariat

129

A total of 15 117 tree populations are actively managed
for dynamic genetic conservation; 14 303 populations
in 36 countries for native species and 814 populations
in 10 countries for non-native species. For the
production of FRM, 1 384 348 units are registered
in 31 countries covering 156 tree species (including
subspecies and hybrids). The list of species against
which the indexes are computed was composed by
the EUFORGEN Programme and will be expanded as
needed and appropriate.
A large proportion of the trees targeted for genetic
conservation of native species are widely occurring
stand-forming tree species that are important for
forestry. Five economically relevant tree species
(Abies alba, Fagus sylvatica, Picea abies, Pinus
sylvestris, Quercus robur) alone account for about
half of the total number of populations managed for
genetic conservation of native species. Many other
economically important tree species have only a

few populations managed for the same purpose.
Furthermore, very few populations are managed for
the genetic conservation of scattered tree species.
These species may have low economic importance,
but they often have high value in terms of maintaining
forest biodiversity and ensuring ecosystem stability.

abies and Pinus sylvestris account for more than half
of the total number of production units. In general,
the emphasis in seed production is on a very small
number of economically important species.

The geographical representativeness of populations
managed for genetic conservation of native species
in Europe showed a clear need for the intensification
of efforts. Significant gaps exist, even in the case
of common forest species where large areas are
managed for genetic conservation (see Figure
4.6-1). The geographical representativeness of genetic
conservation populations is even lower for most
other tree species in Europe. These gaps mean that
a part of valuable genetic resources of European tree
species are not being conserved.

Following the adoption of the Pan-European minimum requirements, which have been implemented
by most European countries, and thanks to the
EUFGIS Information System, which permits a
retrospective evaluation, we can accurately analyse
trends in the genetic conservation of native and nonnative species populations for all European countries
since 1990. Trends in the potential for production of
FRM are examined from 2010, as a result of the lack of
prior information for many countries.

In the same way, Figure 4.6-3 shows the radar chart
at the European level for 160 species, using the
data in EUFGIS. On average, only 19% of species are
conserved for genetic resources in each country.
Almost 60% of the ecotypes in Europe host at least 1
GCU of each species (ecozone diversity = 0.576) and
more than 35% at least 2 GCUs (insurance index is
0.373).
Regarding the genetic conservation of non-native
species, the data reveal that the efforts concentrate on
few species. Three species (Pinus nigra, Pseudotsuga
menziesii and Robinia pseudoacacia) account for more
than 76% of the conserved non-native populations in
Europe. Pseudotsuga menziesii alone accounts for 41%
of the conserved populations of non-native species.
For the production of FRM, Fagus sylvatica, Picea

For the 36 countries that provided data, the
conservation of genetic resources of native species
shows some progress over the past years. In 1990,
approximately 70% of the populations managed
for genetic conservation of native species was
represented by six economically important tree
species. By 2015 the same percentage included ten
species while now (2020) it includes 12 species. In
all countries, the number of GCUs shows a clear
and steady increase. Considering data from EUFGIS
(Figure 6.4-3), the total number of conserved native
species populations has increased from 466 in 1990
(not in the figure) to 3 038 in 2010 and 4 719 in 2020.
It must be considered that around 2010 there was a
considerable increase in the number of countries that
have initiated conservation activities for new species
and in the total number of genetic conservation
units, principally thanks to the launch of the EUFGIS
Information system in 2010. In the same way,
considering the data received after the consultation
process between countries (Annex Table 32), the total
number of conserved native species populations
has grown from 8 227 in 2010 to 14 303 in 2020. The
number of units increased for 92 species (67%) since
1990 and for 48 species (35%) since 2015. No species
has shown a decrease. The number of species has
almost doubled from 47 in 1990 to 93 today, with 75%
of countries showing an increase in the number of
species conserved since 1990 and 31% since 2010.
The charts in Figure 4.6-2 and Figure 4.6-3 show
an increase in conservation over time for Pinus
sylvestris and for Europe as a whole, but also
indicate the need to increase conservation efforts of
FGR. At the European level (Figure 4.6-3) Dynamic
onservation effort and Species diversity index have
more than doubled since 2000, but the other two
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Radar charts (see Figure 4.6-2) show the actual
conservation status of their genetic resources and the
efforts that should be made: The species were chosen
as an example, Pinus sylvestris, is one of the five most
conserved species in Europe. The top right plot
shows how the dynamic conservation effort (number
of GCUs) has quadrupled since 2000, reflected in the
growth of the other indices in the main radar chart,
which have almost doubled in the last 20 years. In
detail, in 2020 Pinus sylvestris is managed in 445
GCUs across more than 60% of the countries where
it occurs (country involvement is 0.618). More than
40% of the ecotypes (the different environmental
zones in which the species occurs in each country)
are represented in the conservation effort (ecozone
diversity is 0.436). One-third of the ecotypes host at
least 2 GCUs (insurance index is 0.33). The increase
in each verifier shows how conservation status has
improved over the time series.

Trends
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c indices grew very slowly; growth in the number of
GCUs and species diversity has not been matched
by similar growth in either ecozone diversity or
insurance index, suggesting that more investment is
needed in the conservation of FGR.
Non-native species too have shown a steady increase
in the number of GCUs, from 44 populations in
1990, to 412 in 2010 and 814 in 2020. In 1990, four
species made up almost 94% of the total number
of conserved populations of non-native species; in
2000 it was seven species, and by 2020 is ten species.
In addition, the number of conserved non-native
species grew, from six species in 1990 to 11 in 2005, to
20 today (2020). One-fifth (20%) of countries reported
an increase in the number of non-native species
conserved.

Currently, 31 countries report a total of 1 384 348 units10
registered Basic Material in national registers as a
seed source, stand, seed orchard, parents of family
clone or clonal mixture; static ex-situ conservation,
as clonal archives and gene bank collections, are not
included here) for production of FRM, but only 22 also
reported data for 2015 and only 17 also for 2010. The
22 countries that provided data for FRM production
in 2015 and 2020 reveal an increase of 30%, from 1
038 386 in 2015 to 1 349 187 in 2020. However, the
16 countries that reported data from 2010 show a
decrease of 10%, from 1 492 639 in 2010 to 1 338 808
in 2020. It is important to underline a steady increase
in the number of species used for FRM production in
27% of countries since 2010 and in 24% of countries
since 2015.

Extremly cold
Cold and moist
Cool and dry
Cool and moist
Warm and moist
Warm and dry

Figure 4.6-1: Pinus sylvestris distribution range displaying six environmental zones and the units managed for
genetic conservation
Data sources: EUFGIS Portal (http://portal.eufgis.org) and EUFORGEN (www.euforgen.org).

the total number of units for FRM production doesn’t take into account that for species in an advanced breeding programme the number may
decrease along with improvement
10
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Figure 4.6-2: Pinus sylvestris graphical visualisation – scatter plot of Dynamic conservation effort and radar chart
of Countries’ involvement index, Ecozone diversity index, and Insurance index

Figure 4.6-3: Scatter plot of Dynamic conservation effort and radar chart of Species diversity index, Ecozone
diversity index, and Insurance index for Europe
Note: The numeric values are provided below the graph. Source: EUFGIS - July 2019.
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Note: The numeric values are provided in the table below. Source: EUFGIS - July 2019.
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Indicator 4.7 Forest fragmentation
Area of continuous forest and of patches of forest
separated by non-forest lands

isolation than just any division of larger forest areas
into smaller areas (Fahrig, 2018).
Forest fragmentation is generally considered at the
ecosystem level. The presentation of the state and
changes in forest fragmentation at the national level,
as required here, renders a simplified approach
necessary.

Key findings
• Continuous forest areas larger than 100 000 ha,
without considerable separation by other land
uses, form 64% of European forests.

Corine Land Cover (CLC) dataset11, based on the
photointerpretation of satellite images, was used
to describe the current state and changes of forest
fragmentation (FOREST EUROPE, 2019; Vogt et al.,
2019b).

• The share of continuous forest areas larger than
10 000 ha, without considerable separation by
other land uses, remained stable over the past
18 years, forming more than three-quarters of
European forests.

Forest fragmentation is assessed by means of
analysing the frequency of forest occurrence in a
moving window of 23x23 pixels, as an expression
of forest area density (FAD). In addition, such
information is complemented by information on the
size of a coherent forest area - classifying them into 5
classes: <100 ha, 100 ha to <1 000 ha, 1 000 ha to <10
000 ha, 10 000 ha to <100 000 ha and ≥100 000 ha.

• Afforestation and natural succession increased the
proportion of smaller, fragmented forest patches
on non-forest land, improving conditions for
biodiversity especially in sparsely forested areas.
Introduction
The indicator provides insight into the spatial
distribution of forests. Forest fragmentation is the
breaking up of larger, contiguous, forested areas into
smaller patches of forest; typically these patches
are separated by land with uses other than forest,
e.g. transport infrastructure, utility corridors, or
other human development, although forests are
fragmented also by natural features and processes.
Forest fragmentation may affect forest ecosystems,
forest-dependent flora and fauna. The reduction of
species persistence, richness and abundance and, in
more isolated fragments, trend to reduced movement
by increasing fragmentation has been shown for
various species (Haddad et al., 2015). However,
these are rather the effects of habitat shrinkage and

Status
40 FOREST EUROPE signatory countries are covered
by the CLC 2018 classifications. These countries
represent 90% of forest area and 91% of forest and
other wooded land area in the region.
Based on the above-mentioned assessment, the
continuous forests represent a share of 91.7%
and 92.2% in EU-28 and Europe, respectively. The
highest share of continuous forests is in the region
of North Europe (97.3% out of all forests in the region
is classified as continuous), followed by regions of
South-East Europe, Central-East Europe, South-West
Europe and Central-West Europe (Table 4.7-1).

Table 4.7-1: Share of continuous forests and forest patches separated by non-forest land, by region, 2000-2018
Share of continuous forests
(of total forest area)

Share of forest patches separated by non-forest
lands

%

%

Region
2000

2018

2000

2018

North Europe

97.2

97.3

2.8

2.7

Central-West Europe

83.8

83.6

16.2

16.4

Central-East Europe

89.8

90.2

10.2

9.8

South-West Europe

90.6

89.0

9.4

11.0

South-East Europe

93.5

93.7

6.5

6.3

EU-28

92.0

91.7

8.0

8.3

Europe

92.4

92.2

7.6

7.8

Note: Data coverage as % of total regional forest area: NE 100%, C-WE 100%, C-EE 52%, S-WE 100%, S-EE 100%, EU-28 100%, Europe 90%.
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https://land.copernicus.eu/pan-european/corine-land-cover/

Note: FAD is calculated for each forested pixel (percentage of forested pixels in 2.3 by 2.3 km surrounding) in the assessed patch of forest;
the patch is considered as continuous forest (displayed in bright green) if the average of its individual pixels’ FADs is at least 40%; otherwise,
the patch is classified as forest separated (displayed in dark green) by non-forest land (displayed in grey).

Contiguous forest areas of over 100 thousand ha
account for 64% of the forest area in Europe (Table
4.7-2). In North Europe, more than 85% of the forests
belong to this size class. In Central-West Europe,
the size classes over 100 ha are relatively evenly

distributed. In all European regions, contiguous
forests with an area of more than 100 thousand ha are
more common than forest patches in any smaller size
class. Contiguous forest areas under 100 ha are most
common in Central-West Europe with 7.8%.

Table 4.7-2: Share of forest area in forest-patch-size classes, by region, 2000-2018
0 – 100 ha
Region

101 – 1 000 ha

%
2000

1 001 –
10 000 ha

%
2018

2000

10 001 –
100 000 ha

%
2018

2000

100 001 ha
and larger

%
2018

2000

%
2018

2000

2018

North Europe

1.5

1.5

3.6

3.5

4.6

4.4

5.0

5.1

85.3

85.5

Central-West Europe

7.5

7.8

18.2

17.2

22.3

21.4

19.2

20.1

33.0

33.5

Central-East Europe

4.3

4.2

12.2

11.8

19.3

18.7

22.4

23.6

41.7

41.8

South-West Europe

3.8

4.9

11.5

12.0

14.3

13.7

16.8

16.4

53.7

53.0

South-East Europe

2.5

2.6

8.9

8.3

12.2

10.9

16.0

16.1

60.6

62.1

EU-28

3.5

3.8

9.1

9.0

11.8

11.6

11.1

11.9

64.5

63.7

Europe

3.3

3.5

8.9

8.7

11.7

11.2

11.9

12.4

64.2

64.2

Note: Data coverage as % of total regional forest area: NE 100%, C-WE 100%, C-EE 52%, S-WE 100%, S-EE 100%, EU-28 100%, Europe 90%.
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Trends
The trend in forest fragmentation was assessed by
comparing forest cover maps derived from CLC 2000
and CLC 2018.
Results of the analysis show a stable percentage of
continuous forests in Europe over almost 20 years
period when their share was 92.4% and 92.2% in 2000
and 2018, respectively. The share of the continuous
forest increased in North Europe, Central-East Europe
and South-East Europe, and dropped in Central-West
and South-West Europe (Table 4.7-1).
In the period of 2000-2018, the majority of forests in
Europe remained in the class of the largest patches,
larger than 100 thousand ha, with unchanged share
64.2%, when the share of forests in this class showed
little increase in North Europe, Central-West, CentralEast and South-East Europe, and drop in South-West
Europe (Table 4.7-2). In the same region and period,
the proportion of forests in patches between 10 001 100 000 hectares showed an increase by 0.5%, while
the proportion of patches 101 - 1 000 hectares and
1 001 - 10 000 hectares dropped by 0.2% and 0.5%
respectively. The proportion of patches smaller than
101 hectares dropped by 0.2%. The stable proportion
of continuous forest indicates that conversion of
continuous forests to other types of land cover is
compensated for by the reverse conversion and
does not result in a shrinkage of the area of habitats of
forest-related species.
The overall increase in the total forest area in Europe
is reflected in shares of individual types of change
over the period 2000-2018 (Table 4.7-3), when
the conversion of non-forest land cover to either

continuous or separated forest patches was more
frequent (6.1%) than conversion from continuous or
separated forest patches to non-forest land cover
(5.7%). Also, conversion of separated patches of forest
to continuous forests was more frequent (0.9%) at
the pan-European level than the reverse process
(0.7%). The balance of transitions among non-forest
land, continuous forests and separated forests shows
a net increase of separated forests in the region,
which indicates that forest area has increased in less
forested areas.
The interpretation of forest fragmentation impact
on biodiversity remains limited due to the diversity
of forest species, their habitat requirements as well
as species interactions (FOREST EUROPE. 2019b).
In general, however, the appearance of new forests
observed by means of a positive balance of nonforest land conversion to patches of forest separated
by non-forest lands in all regions except South-East
Europe, may result in positive effects on overall
biodiversity and abundance of forest-related species,
especially in areas with lower forest cover. Even
though in areas with higher forest cover, the effect
of forest expansion (positive balance of separated
forests conversion to continuous forests) observed
in all regions except South-West Europe, may also be
positive for populations of forest-related species, its
positive effect is probably not immediately obvious.
Similarly, some conversion of larger forest patches
to smaller in such areas might have marginal effects
on the populations of forest related species (see e.g.
Fahrig, 2018).

Table 4.7-3: Share of individual types of change among following categories: non-forest, continuous forest, forest
patches, by region, 2000-2018
Change
Region

Non-forest
to
continuous

Continuous
to
non-forest

Non-forest
to
patches

No change

Patches
to
non-forest

Patches
to
continuous

Continuous
to
patches

Patches
to
patches

Continuous
to
continuous

%
North Europe

1.4

1.3

0.3

0.1

0.3

0.2

2.2

94.2

Central-West Europe

3.7

2.8

2.6

1.8

1.1

0.8

13.1

74.1

Central-East Europe

4.3

2.0

1.5

0.6

1.3

0.4

7.7

82.3

South-West Europe

9.4

12.012

3.0

2.3

1.4

1.7

4.6

65.6

South-East Europe

7.7

7.7

1.2

1.2

1.0

0.8

3.7

76.7

EU-28

4.1

4.0

1.5

1.0

0.9

0.6

5.6

82.2

Europe

4.7

4.7

1.4

1.0

0.9

0.7

5.2

81.4

Note: Data coverage as % of total regional forest area: NE 100%, C-WE 100%, C-EE 52%, S-WE 100%, S-EE 100%, EU-28 100%, Europe 90%.

The higher frequency of changes in South-West Europe region is caused by transitions between forest classes (CLC 311, 312, 313, 324) and closely
related classes, e.g. 323 - Sclerophyllous vegetation, 244 – Agro-forestry areas.
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Indicator 4.8 Threatened forest species

Key findings
• The availability of information on threatened forest
species in Europe remains at the level of previous
assessments.
• About 86% of threatened tree species reported by
individual countries belong to the vulnerable or
endangered IUCN red-list categories, around 12%
to critically endangered, while a bit more than 2%
are extinct within a country. This includes trees
growing at the limits of their potential range, that are
naturally rare in the respective country.
• The information available on other threatened
species groups remains more heterogeneous and
sometimes fragmentary, reflecting the difficulties
with monitoring of particular species and
improving coverage of national Red Lists. Thus, any
changes need to be interpreted with care.
Introduction
Biodiversity depletion is often expressed in the
number of species lost. Prevention of further species
loss due to anthropogenic factors is a key objective
of biodiversity conservation. Europe has been at
the forefront of many international initiatives to halt
biodiversity loss (Pullin et al., 2009)13. Together with
many national and regional strategies on biodiversity
conservation, they form a framework for halting
the further decline of species in Europe. According
to IUCN, threatened species are those listed in the
one of the following Red List categories: vulnerable,
endangered or critically endangered (IUCN, 2019).
A forest species is a species that is dependent
on the forest for part or all of its day to day living
requirements, or for its reproductive requirements.
Therefore, an animal species may be considered a
forest species even if it does not live most of its life
in a forest (UNEP, 2001). Forest species considered in
this indicator are divided into trees, birds, mammals,
vascular plants, other vertebrates, other invertebrates
and cryptogams and fungi. The relationships
between forest species and the structures, climate
and people affecting forest ecosysytems are
complex. The interplay between the many factors
influencing the threats to a species in the forest often
makes it difficult to determine causalities and set
measures to prevent its decline. Elements such as

deadwood, tree microhabitats and other tree-based
features are important structural elements for many
threatened forest species. The quality and quantity
of such structures may vary between different forest
ecosystems and management approaches, as well
their threshold values for supporting threatened
forest species. There are indications of increased
attention for integrating biodiversity conservation in
forest management, which supports the conservation
and promotion of such structural elements..
Data availability
The collection, of data on threatened forest
species for the compilation of national Red Lists is
a demanding and time-consuming process. The
questionnaire for this report inquired after data on
numbers of threatened forest species for trees, birds,
mammals, other vertebrates, other invertebrates and
cryptogams and fungi. The numbers provided refer
to the nearest year in which respective Red Lists
were confirmed or published. For this report, most
extensive data were reported on forest tree species
group (26 countries), followed by birds (25), mammals
(23) vascular plants (23), other vertebrates (21), other
invertebrates (20) and cryptogams and fungi (19).
While some national Red Lists cover, based on
extensive monitorings, a broad set of species groups,
some countries have provided no information or
information limited to one of the species groups. This
results from substantial differences in both the forest
area and the abundance of forest species. Methods of
data collection or legal structures may also change
over time, not necessarily reflecting changing species
dynamics. Several countries have used secondary
data or numbers are stated by experts based on the
availability of qualitative reports. The reliability and
accuracy of the information may vary, depending
on both the quality and coverage of the available
data. Countries may employ different methods of
data collection, categorisation and presentation,
creating possible differences in presented data.
Finally, countries may use different criteria and
threshold values for the assessment of species being
threatened.
In general, there is a species diversity gradient from
species-rich southern Europe to more species-poor
northern Europe. However, forest-occurring species
are proportionally more abundant in the North and
in countries with extensive forest cover. Therefore,
comparisons of absolute numbers between
countries are not always meaningful. Also, if the

Some notable initiatives include the Convention on Biological Diversity (1992), the Bern Convention on the Conservation of European Wildlife and
Natural Habitats (1979), EU Biodiversity strategy 2020 (2011), and the European 2020 targets, which were agreed on at the FOREST EUROPE Ministerial
Conference in Oslo (2011).
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Number of threatened forest species, classified
according to IUCN Red List categories, in relation to total
number of forest species
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total number of forest-occurring species is related to
the unit area, i.e. divided by the area of forest land in a
country, small countries may emerge as more speciesrich. If Europe as a whole is considered, the situation
of threatened forest species may appear different as
if individual countries are considered. For example,
species that have a limited distribution in one country
may be nationally classified as threatened while they
may be not threatened at European level.

Status
26 countries have since 1990 reported at least once
on the total number of species of forest-occurring
trees. The number of taxa ranges between five taxa
(Iceland) and 280 taxa (Czech Republic). 35 countries
have reported on the status of threatened forestoccurring tree species since 1990 (Figure 4.8-1).

Figure 4.8-1: Number of threatened forest tree species by IUCN categories, by country
Note: The year of the most recently published data per country is provided in brackets.
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Five countries reported no threatened tree species.
(Figure 4.8-1). 24 countries also provided data on the
total number of taxa in the country, making it possible
to calculate the percentage of threatened forestoccurring tree species related to the total number
of tree taxa in the country (Table 4.8-1). Figure 4.8-2
summarises the share of vulnerable, endangered,
critically endangered and extinct forest tree species
in relation to the total number of threatened forestoccurring tree species in all reporting countries. It
shows that 59.3% of threatened forest trees species
are considered endangered/critically endangered.
Differences in taxonomic classification may cause
species to be counted differently between countries.
The United Kingdom is rich in Sorbus taxa and has

reported all of them to be threatened. Hungary
reports around 30 threatened Sorbus taxa in the
country. Due to difficulties of identification, they are,
however, not reflected in the figures provided by
Hungary. Sweden has declared Fraxinus excelsior and
Ulmus glabra as threatened, though not threatened
in most of Europe. Pests and pathogens, ash dieback
and Dutch elm disease respectively have contributed
to an accelerated decline of the tree species on a
European scale and thus may lead, in cases, to adding
them to the list of threatened forest-occurring tree
species. Hungary and Slovenia each reported one
tree species extinct in the wild, while in Slovenia
before 1990, in Hungary since 2005.

Table 4.8-1: Number of threatened forest tree species compared to the total number of tree taxa, by country
Total taxa

Total threatened taxa
(extinct species excluded)

Share of threatened taxa
(in %)

Austria (2015)

51

11

21.6

Belarus (2015)

155

3

1.9

Belgium (2010)

50

2

4.0

Bosnia and Herzegovina (2005)

97

1

1.0

Bulgaria (2015)

88

0

0.0

Croatia (2015)

238

3

1.3

Cyprus (2010)

36

4

11.1

Czech Republic (2005)

280

15

5.4

Denmark (2015)

31

2

6.5

Estonia (2008)

27

2

7.4

Finland (2010)

31

5

16.1

Germany (2010)

80

7

8.8

Hungary (2005)

53

8

15.1

Iceland (2008)

5

1

20.0

Italy (2013)

117

2

1.7

Liechtenstein (2015)

39

0

0.0

Lithuania (2015)

38

1

2.6

Poland (2015)

81

6

7.4

Portugal (2005)

87

5

5.7

Slovenia (2010)

74

0

0.0

150

3

2.0

Sweden (2015)

35

7

20.0

Switzerland (2002)

46

4

8.7

Spain (2016)

Note: The year of the most recently published data per country are provided in brackets.
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Figure 4.8-2: Share of vulnerable, endangered, critically endangered and extinct forest tree species compared to
the total number of threatened forest tree species
Note: Data coverage as % of total regional forest area: Vulnerable 81%, Endangered 75%, Critically endangered 82%, Extinct in the wild 69%.

Besides the threatened forest tree species, many
countries reported on other forest species groups.
Belarus reported the highest number of threatened
forest bird species among all reporting countries (57).
Other countries reporting more than 20 threatened
bird species were Spain (44), Slovenia (39), France
(29), Hungary (27), Finland and Switzerland (both 22).
In total 25 countries reported on threatened forest
bird’s species (Table 4.8-2).
The highest number of threatened mammals is
reported from Switzerland (24). 23 countries reported
on mammals. Information is particularly lacking in
countries of South-East Europe, where three counties
reported such information (Bulgaria, Croatia and
Slovenia). Data for South-West Europe was provided
by two countries (Spain and Italy). The best-covered
region is North Europe (all but one country reported)
where the number of threatened mammals ranges
from zero for Iceland and one for Estonia to 12 in
Sweden.
The highest absolute numbers of threatened
vascular plants were recorded in France (611), Austria
(267) and Hungary (261). Also, Slovakia reported the
number of threatened vascular plants higher than
200 (230). Two countries reported that none of the
forest vascular plants is threatened on their territory
(Bulgaria and the Netherlands). In total 23 countries

139

reported for this category.
21 counties have available data for other threatened
vertebrates, 20 countries on other invertebrates
and 19 countries reported on cryptogams and fungi.
North Europe has the most complete data coverage
for these groups with the noticeable number of ‘other
invertebrates’ and ‘cryptogams and fungi’ reported
as threatened. In Central-West Europe, Germany
reported 1 284 fungi species as threatened. Also,
Switzerland indicated high numbers of threatened
fungi species (1 049). Austria reported six species as
threatened for other invertebrates.
Besides tree species, several other forest-occurring
species have gone extinct in countries where they
previously occurred (Table 4.8-2).

Trends
There is a stable number of countries providing data
on threatened forest species. The data, however,
remain heterogeneous and sometimes fragmentary.
Changes in the reported numbers on threatened
species may not represent actual changes in species’
status, due to increased efforts in data collection for
Red Lists or changes in taxonomical categorisation.
Countries noted that time trend analysis under these
conditions should be interpreted with caution.

Table 4.8-2: Numbers of threatened forest species by species groups, by country
Birds

Other
vertebrates

Mammals

Other
invertebrates

Vascular
plants

Cryptogams
and fungi

Austria

14

16

18

6

267

88

Belarus

57

15

13

75

153

105

Bulgaria

12

8

17

6

0

0

Croatia

13

7

4

11

34

257

Denmark

6

7

0

257

27

582

Estonia

11

1

1

5

37

36

Finland

22

5

2

528

48

448

France

29

6

10

11

611

-

Georgia

9

12

4

3

23

-

Germany

14

-

-

-

7

1 284

Hungary

27

6

-

-

261

-

3

0

-

-

1

14

Iceland
Ireland

1

-

-

10

7

2

Italy

10

11

2

-

-

-

Latvia

19

9

2

46

76

28

Netherlands

0

0

0

0

0

1

Norway

7

10

0

544

60

509

Poland

14

9

3

-

98

-

Slovakia

20

20

30

632

230

95

Slovenia

39

19

29

212

-

82

Spain

44

17

32

21

144

-

Sweden

15

12

3

304

50

528

Switzerland

22

24

23

244

61

1 049

Ukraine

18

20

12

68

114

42

7

0

0

49

29

61

United Kingdom

Note: Red List compilation years between countries vary, also compilation years for species groups within one country vary in some
countries. The same species might be reported by several countries.

Table 4.8-3: Numbers of "extinct in the wild" forest species reported by species group, by region
Region
North Europe

Birds

Other
vertebrates

Mammals

Other
invertebrates

Vascular
plants

Cryptogams
and fungi

7

3

1

185

8

110

Central-West Europe

12

6

1

5

25

213

Central-East Europe

8

7

1

12

24

5

South-West Europe

1

1

0

0

0

0

South-East Europe

6

4

1

15

0

0

EU-28

30

18

3

213

54

315

Europe

34

21

4

217

57

328

Notes: Numbers have been aggregated for the countries per region, not reflecting an aggregate of extinct species per region. The same
species might be reported by several countries, thus totals cannot be interpreted as a number of diverse species.
Data coverage as % of total regional forest area:
Birds: NE 97%, C-WE 98%, C-EE 52%, S-WE 30%, S-EE 17%, EU-28 76%, Europe 65%;
Mammals: NE 97%, C-WE 68%, C-EE 47%, S-WE 30%, S-EE 17%, EU-28 68%, Europe 59%;
Other vertebrates: NE 65%, C-WE 66%, C-EE 47%, S-WE 30%, S-EE 17%, EU-28 53%, Europe 48%;
Other invertebrates: NE 100%, C-WE 66%, C-EE 26%, S-WE 0%, S-EE 17%, EU-28 57%, Europe 51%;
Vascular plants: NE 97%, C-WE 96%, C-EE 52%, S-WE 0%, S-EE 14%, EU-28 69%, Europe 60%;
Cryptogams and fungi: NE 97%, C-WE 52%, C-EE 26%, S-WE 0%, S-EE 17%, EU-28 52%, Europe 48%.
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Indicator 4.9 Protected forests
Area of forest and other wooded land protected to
conserve biodiversity, landscapes and specific natural
elements, according to MCPFE categories
Key findings
• In 2015, the reported total protected forest area
accounted for nearly 50 million ha (23.6% of forest
area in reporting countries) and around 4 million ha
of other wooded land (20.5% of other wooded land).
About 15% (or 31.2 million ha) of European forests
are protected with the main objective of protecting
biodiversity, while about 9% (18.2 million ha) aims at
the protection of landscapes and specific natural
elements.
• The protection for forest biodiversity varies
considerably within Europe: while minimal or no
intervention in protected forest areas dominate
in North Europe and South-West Europe, larger
protected forest areas with active conservation
management for protecting forest biodiversity can
be found in Central Europe. Areas protected for
landscapes and specific natural elements can be
found mainly in Central-West European countries.
• Over the past 20 years, the area of forests protected
for biodiversity and for landscape conservation
was increasing in Europe approximately by 418
thousand ha (about 0.3% of the forest area) annually.
During the last five years, the annual increase of the
area of protected forest was about 82 thousand ha.
Introduction
Protected areas are one of the oldest instruments
for conserving nature and natural resources and
constitute the main pillar of nature conservation
laws across Europe. Countries report the areas of
two classes defined by the MCPFE Assessment
Guidelines for Protected and Protective Forest and
Other Wooded Land in Europe (2003) according
to their main objective: protection for biodiversity
(MCPFE Class 1) and protection of landscapes and
specific natural elements (MCPFE Class 2). Class 1 is
subdivided according to the human intervention:
1.1 no active intervention; 1.2 human intervention
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is limited to a minimum; 1.3 conservation through
active management. The classes 1.1, 1.2, 1.3 and class
2 support the conservation goal of biodiversity.
However, protected forests classified as Class 2 are
principally aimed at achieving the goals of landscape
diversity, cultural, aesthetic, spiritual and historical
values, and recreation.
An example of international nature conservation
instrument applied in the European Union is
Natura 2000, implemented by the Member States.
The Natura 2000 network is a coherent ecological
network of protected areas, including those for forest
habitats, designated to ensure the conservation and
sustainable use of nature in Europe.
Status
The information provided for the MCPFE classes
varies for different years between countries.
Information on areas of protected forest in 2020 was
provided by 24 countries on Classes 1.2 and 1.3 and
by 25 countries on Classes 1.1 and 2 regarding forests,
and by 13 countries on Class 1.2 and 14 countries on
Classes 1.1, 1.3 and 2) regarding other wooded land
(OWL). 19 countries did not provide information for
in 2020 although eight of these countries provided
information for 2015.
In 2015, the reported total area of protected forest
(Classes 1.1.-1.3 and 2) accounted for 49.3 million ha (or
23.6% of forests in reporting countries) and 4.1 million
ha of OWL (or 20.5% of OWL). About 31.2 million ha (or
15%) of forests were protected with the main objective
of protecting biodiversity (Classes 1.1.-1.3), while 18.2
million ha (about 9%) aimed at the protection of
landscapes and specific natural elements (Class 2).
(Table 4.9-1)
Countries with the highest proportion (above 40%)
of their forests in protected areas (a total of Class 1
and Class 2) are Moldova (100%), Germany (81.1%),
Netherlands (59.5%), Slovakia (43.7%), Italy (44.8%) and
Hungary (42.5%); these include countries with forest
cover ranging from about 11% (Netherlands, Moldova)
to above 40% (Slovakia) of their total land area (Figure
4.9-1).

Table 4.9-1: Area of forest and other wooded land (OWL) protected to conserve biodiversity (MCPFE Classes 1.1–1.3)
and landscape (MCPFE Class 2) in Europe, 2015

Management objective

Area of protected
forests

Share of protected
forest area
in total forest area

Area of protected
OWL

Share of proteced
OWL
in total OWL area

1 000 ha

%

1 000 ha

%

Biodiversity, MCPFE Classes
1.1–1.3

31 160

14.9

2 877

14.3

1.1 No active intervention

3 697

1.8

394

2.0

1.2 Minimum intervention

6 382

3.2

1 036

5.2

1.3 Conservation through active
management

21 081

10.5

1 447

7.2

Landscape, MCPFE Class 2

18 168

9.0

1 259

6.3

49 328

23.6

4 135

20.5

Total

Notes: Percentages of subclasses do not necessarily sum up to class totals due to diverse data coverage;
Data coverage on forests as % of total regional forest area: MCPFE Classes 1.1-1.3 93%, Class 1.1 93 %, Class 1.2 89%, Class 1.3 89%, Class 2 89%,
Total 93%;
Data coverage on OWL as % of total regional OWL area: – MCPFE classes 1.1-1.3 76%, Class 1.1 75%, Class 1.2 75%, Class 1.3 75%, Class 2 76%,
Total 76%.

Area of protected forests (1 000 ha)

Figure 4.9-1: Area of protected forests and the share of MCPFE Classes in this area, by country, 2015
Note: MCPFE Class 1 for biodiversity protection subdivided to 1.1 – no active intervention, 1.2 – minimum intervention, 1.3 – conservation
through active management and MCPFE Class 2 for landscape protection.
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Forests protected for conservation of biodiversity
(MCPFE Classes 1.1-1.3)
In 2015, the reported forest area within the category
protected for the conservation of biodiversity
(MCPFE Class 1 subdivided into sublasses 1.1-1.3)
accounted for 31.2 million ha. This is equivalent to
14.9% of the total forest area of reporting countries
which represent 93% of forests in Europe. OWL area
within the same classes accounted for 2.9 million ha.
European countries show considerable differences
in proportions of the respective protected forest areas
to the total forest area. The largest total areas of forest
protected for biodiversity conservation are reported
by in France, Germany, Italy, Poland, Turkey, Spain,
Finland and Sweden. The share of this category from
total forest area is highest in Central-West, CentralEast and South-West Europe. Republic of Moldova,
Italy, Poland, Hungary, Germany Slovakia and
Liechtenstein show the share of protected forest area
for biodiversity over 25% of their forest area (Figures
4.9-1 and 4.9-2a).
The share of the Class 1.1 (with no active intervention)
is 1.8% (Table 4.9-1). Approximately half of this area
(1.9 million ha) is located in Finland. Sizeable areas of
over 100 thousand ha with no active intervention are
located in Sweden, Ukraine, Italy, Estonia, Greece and
Belarus (Figure 4.9-1 and Figure 4.9-2a).
The largest forest areas with the minimum
intervention (Class 1.2) are located in North Europe
and South-West Europe, namely in Sweden, Italy,
Finland, Norway and Spain. The greater percentages
of the protected areas with the minimum intervention referred to the total forest area are reported
by Italy, Netherlands and Liechtenstein (ranging from
8-16%) (Figure 4.9-2b).
Large forest areas with active conservation
management for biodiversity (Class 1.3) can be found
in Central Europe. France, Germany, Poland, and
Turkey have protected areas under this class with
over three million hectares each, followed by Spain
and Italy, with each over one million hectares.
Forests protected for conservation of lanndscape
(MCPFE Class 2)
Landscape protection prevails mainly in CentralWest European countries (9.6 million ha or 27.9%
of the forest area), Table 4.9-2. The countries with
the largest forest areas designated for landscape
protection (Class 2) are Germany and France (over
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three million hectares), Spain and Turkey (over one
million hectares) and Finland, Italy, Czech Republic,
Bulgaria and Belarus (over 0.5 million ha). The share
of protected forest area in Class 2 of the forest area
is near to 50% in Germany and Netherlands, and
between 15-25% in, the Czech Republic, Republic of
Moldova, France, Switzerland (Figure 4.9-2b). The
largest protected area of OWL within Class 2 is located
in South-West Europe (around one million hectares),
in Spain and Italy.
Natura 2000
The Natura 2000 sites designated by the Member
States of the European Union, are considered by the
reporting countries, according to the explanatory
country information, mostly within the Class 1.3
(in Austria, Hungary, Poland, France, Slovakia), or
Class 2 (in Denmark and Netherlands). There are
countries either not considering Natura 2000 areas
when reporting or only if overlapping with national
categories of protected forest areas.

Trends
Estimated trends are based on 18 countries that
provided data for 2000, 2005, 2010, 2015 and 2020. A
clear trend involving an increase in the area of forests
protected for biodiversity and landscape in Europe
can be observed over the last 20 years (Figure 4.9-3).
The protected areas for biodiversity and landscape
in Europe increased in the last twenty years
approximately 418 thousand ha annually (more than
0.31% of the forest area). In the last 5 years, the annual
increase was close to 82 thousand ha (an annual
increase of 0.27%).
Forests protected for conservation of biodiversity
(MCPFE Classes 1.1-1.3)
The area of protected forests with no active
intervention (Class 1.1) increased between 2000 and
2020 by more than 100% corresponding currently
to 2.8 million ha. However, in the last five years, this
category shows only low increase (Figure 4.9-3).
The largest annual increase rate over the last
five years 2015-2020 (more than 0.65% annually)
corresponds to the forest areas with the
minimum intervention (Class 1.2). Since 2000 this

MCPFE 1.1

MCPFE 1.2

MCPFE 2 (ha)		

Forests protected for conservation of lanndscape
(MCPFE Class 2)
The area designated for forest landscape protection
increased by 0.8 million ha (or 7.6%) since 2000. In the
last five years, the increase was close to 0.1 million ha
(less than 1%).

MCPFE 1.3

Share of MCPFE 1 (% of total forest area)

Share of MCPFE 2 (% of total forest area)

Figure 4.9-2: Forest area protected in MCPFE Class 1 (a) – upper graph and MCPFE Class 2 (b) – lower graph, and
their shares to total forest area, by country, 2015
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area increased by 0.9 million ha or 30.2%. The
protected forest area with active management for
biodiversity (Class 1.3) has increased most extensively
– by 5.2 million ha or more than 72.4% since 2000 or 3.1
million ha since 2010. (Figure 4.9-3).
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Table 4.9-2: Area and share of forest protected for biodiversity (MCPFE Classes 1.1-1.3) and landscape (MCPFE Class
2), by region, 2015
MCPFE
Category

Forests
(1 000 ha)

Central-West
Europe

Central-East
Europe

South-West
Europe

South-East
Europe

Europe

6 633

7 143

6 698

6 734

3 953

25 141

31 160

1.1 Biodiversity - No
active intervention

2 438

22

618

329

291

3 223

3 697

1.2 Biodiversity Minimum
intervention

3 197

467

512

1 984

221

5 380

6 382

998

6 654

5 568

4 421

3 441

16 537

21 081

1 663

9 625

2 487

2 191

2 201

15 209

18 168

1 Biodiversity

9.3

18.6

19.3

21.6

11.8

16.3

14.9

1.1 Biodiversity - No
active intervention

3.4

0.1

1.8

1.1

0.9

2.1

1.8

1.2 Biodiversity Minimum
intervention

4.5

1.4

1.5

6.4

0.7

3.7

3.2

1.3 Biodiversity Conservation through
active management

1.4

19.5

16.0

14.2

11.6

11.3

10.5

2 Landscape
protection

2.3

27.9

7.2

7.0

7.4

10.4

9.0

2 Landscape
protection

Note: Data coverage as % of total regional forest area:
Class1: NE 100%, C-WE 100 %, C-EE 78 %, S-WE 100%, S-EE 83%, EU-28 96%, Europe 93%;
Class1.1: NE 100%, C-WE 100%, C-EE 78%, S-WE 100%, S-EE 83%, EU-28 96%, Europe 93%;
Class1.2: NE 100%, C-WE 90%, C-EE 78%, S-WE 100%, S-EE 74%, EU-28 91%, Europe 89%;
Class1.3: NE 100%, C-WE 89%, C-EE 78%, S-WE 100%, S-EE 74%, EU-28 91%, Europe 89%;
Class 2: NE 100%, C-WE 90%, C-EE 78%, S-WE 100%, S-EE 74%, EU-28 91%, Europe 89%.

Figure 4.9-3: Trend in area of protected forest in Europe by MCPFE Classes, 2000-2020
Notes: Based on data of countries reporting complete series from 2000 to 2020.
Data coverage as % of total regional forest area: 60%.
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EU-28

1 Biodiversity

1.3 Biodiversity Conservation through
active management

Forests
(% )

North
Europe

Indicator 4.10 Common forest bird species

Key findings
• The common-forest-bird index has been relatively
stable during the last 37 years, suggesting also
stable populations of common forest bird species
in Europe.
• The common-forest-birds indicator is not clearly
reflecting only forest management practices, bird
populations are influenced by many factors other
than forest management.
Introduction
Birds are widespread, occur in all types of habitats,
use a complex variety of natural resources and are
sensitive to changes in the environment. Birds are
popular among the public which makes the message
of an indicator more compelling as well as suitable
for being monitored by citizen science initiatives.
This supports the use of this indicator of biodiversity,
particularly at larger spatial and temporal scales
(Gregory et al. 2005).
The common forest bird species indicator, as
presented in this chapter, was developed at the
pan-European level by the Pan-European Common
Bird Monitoring Scheme (PECBMS). Since birds are
relevant indicators of biodiversity and common
bird indicator has been used for farmland in Europe
(www.pecbms.info), the common forest bird species
indicator was included into the pan-European set of
indicators for SFM set under criterion on biological
diversity. This indicator informs about changes in
breeding populations of bird species both common

and characteristic for European forests. It is based on
data from national breeding bird surveys provided
by 28 countries. The surveys provide a sample-based
assessment of national breeding populations of
common bird species in an indices format presenting
the relative population change in percent. National
population indices of all species are then combined
into the European indices14. National indices are
weighted by national population size for each
species in order to ensure that the European index
reflects real population sizes of species. Species
which are characteristic for forest habitats in Europe
are selected and combined to a multi-species index
and processed in a special software tool15. If the value
of the multi-species index increases, it indicates
growing forest bird populations, while a decrease
signals a decline in populations.
Status
The indicator describes the proportion of the annual
population of common forest bird species (Table
4.10-1) in a given year compared to the population of
common forest bird species assessed in the reference
year, which is for this indicator year 1980. In 2017
the population of common forest bird species was
102.8% of the population of common forest bird
species assessed in 1980 (Figure 4.10-1). The indicatorsmoothed value in the year 2017, is 97.4%, this value
reflects the course of assessed proportions of bird
species populations in preceding years. Results
of common forest birds monitoring reflected in
this indicator indicate that the populations of the
common forest bird species are recently at the level of
populations in the reference year 1980 (no significant
drop or increase).

Table 4.10-1: List of all 34 common European forest bird species included in the indicator and an indication of their
population trends, 1980-2017
Accipiter nisus =

Dryocopus martius +

Phylloscopus collybita +

Anthus trivialis -

Emberiza rustica -

Phylloscopus sibilatrix -

Bombycilla garrulus +

Ficedula albicollis +

Picus canus +

Bonasa bonasia -

Ficedula hypoleuca -

Pyrrhula pyrrhula -

Carduelis spinus -

Garrulus glandarius +

Regulus ignicapilla =

Certhia brachydactyla +

Nucifraga caryocatactes =

Regulus regulus -

Certhia familiaris =

Parus ater -

Serinus citrinella -

Coccothraustes coccothraustes =

Parus cristatus -

Sitta europaea +

Columba oenas +

Parus montanus -

Tringa ochropus +

Cyanopica cyanus +

Parus palustris =

Turdus viscivorus =

Dendrocopos medius +

Phoenicurus phoenicurus +

Dendrocopos minor *

Phylloscopus bonelli =

Note: Trend categories: + increase, - decline, = stable, * uncertain.

14
15
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Occurrence of common breeding bird species related to
forest ecosystems

https://pecbms.info/methods/pecbms-methods/
https://www.cbs.nl/en-gb/society/nature-and-environment/indices-and-trends--trim--/msi-tool
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Figure 4.10-1: Trend in common forest bird species indicator for Europe, 1980-2017
Notes: The indicator includes includes 34 bird species for the time period 1980 2017, dots indicate the proportion of common forest bird
species populations in a given year compared to populations assessed in the reference year 1980 (populations assessed in 1980 represent
100%). Solid line: smoothed values of the indicator; dotted lines: upper and lower confidence limits (CL) indicating the plausible range of
smoothed values. Data source: European Bird Census Council (EBCC), BirdLife International, Royal Society for the Protection of Birds
(RSPB) and Czech Society for Ornithology (CSO).

Trends
In the period of years 1980-2017, the proportions of
common forest bird species populations fluctuated
in the range +/-15% (between 85% in the year 1986
and 115.7% in the year 1991), compared to populations
assessed in the reference year 1980. The smoothed
line better describes a long-term trend, indicating
rather stable forest bird populations in 1980s, small
drop in 1990s, stable populations from 2000 to
2010 and small increase from 2010 to 2017. The
confidence limits (Figure 4.10-1) inform on the range
in which the smoothed index values may fluctuate.
The values of indicator – proportions of forest bird
species populations compared to populations in the
reference year 1980 – suggest that forest management
in the period 1980-2017 had no a negative impact
on common forest bird species populations in the
Europe.
However, the applicability of the Common forest bird
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species indicator to the SFM concept still remains
open to some extent as the index values do not
depend solely on state of forest ecosystem or their
management (FOREST EUROPE 2019a). Population
dynamics of common forest bird species may be
influenced also by other factors, such as other landuses and practices, climate change impacts or the
conditions during migration to name a few.
To further improve the understanding of forest
management effects on common forest bird
populations, it is recommended to complement
species records from sampling plots with information
on forest state and management practices on these
plots and the surrounding area. The work on the
indicator within the PECBMS continues and there
has been an effort to identify potential gaps in species
represented in the indicator.

Indicator C.4: Policies, institutions and instruments
to maintain, conserve and appropriately enhance
the biological diversity in forest ecosystems

Nearly all reporting countries have policy objectives
regarding the maintenance, conservation and
enhancement of forest biodiversity. Quantitative
targets for the related policy objectives focus mainly
on increasing areas of protected forest and increasing
deadwood volumes as well as on halting the loss
of species diversity. Institutional measures taken
to achieve these objectives focus, among others,
on improvements of forest management planning
with a viewpoint on biodiversity, conservation of
forests of high biodiversity value and enhanced
coordination and collaboration between respective
offices on biodiversity issues as well as on the
conservation of forest genetic resources. Legal,
financial and communication policy tools were
applied by 23 countries to reach their objectives.
Means were new or amended forest and related
laws, public financial support for financial losses
and increased expenses for special management
as well as for communication through a variety of
information channels. Achievements over the past
five years focused on increasing protected forest
and Natura 2000 areas, adjusting close to natureand integrative forest management practices and
improving biodiversity monitoring. Major challenges
and obstacles to maintain and appropriately
enhance the biological diversity in forest ecosystems
include setting of a balanced and more effective
sustainable protection of biotopes and species
along with sustainable utilisation of forest resources,
more demanding management systems, a lack of
convergence of nature conservation and forest policy
objectives.
Nearly all reporting countries have policy objectives
formulated on the maintenance, conservation and
enhancement of forest biodiversity.
Almost all reporting countries (27 of 30) have
informed about national policy objectives to
maintain, conserve and appropriately enhance the

biological diversity in forest ecosystems. Due to rising
concern about biodiversity loss, 14 countries from
all European regions focus their objectives on the
particular protection of forest biodiversity, eleven,
partly the same countries, focus on the maintenance
and enhancement of forest biodiversity. Eight
countries stated as objective the restoration of forest
biodiversity on the entire forest area where respective
deficits exist. Four countries intend to increase their
protected forest areas. Four more countries reported
on the protection and enhancement of landscape
diversity. Seven, mainly Central European countries,
reported objectives on enriching tree species
composition in afforestation and reforestation,
priority to native species and natural regeneration.
Close-to-nature forest management to conserve
biodiversity, not only in protected areas but also in
commercial forests, is in the focus of five countries.
Integrated nature management was reported by
three countries. Due to the potential and actual
threat of invasive species and diseases, five countries
reported as objective the monitoring of invasive
species, systems to predict invasive species and
the appropriate control or suppression of invasive
species. The maintenance and conservation of forest
genetic resources were reported as an objective by
three countries. In one South-East European country,
demining and restoration of confirmed minefields
and mine suspected forest areas are prerequisites for
active protection of the biodiversity in those forests.
Quantitative targets for the related policy objectives
focus mainly on increasing protected forest areas
and increasing deadwood as well as on halting the
loss of biodiversity.
13 countries, nearly half of all reporting countries,
conveyed having quantitative targets for the related
policy objectives (see Table C.4-1). More detailed
information on the targets is available in the country
profiles.
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Key findings
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Table C.4-1: Country-specific targets on the maintenance, conservation and appropriate enhancement of the
biological diversity in forests
Country

Target

Austria, Belgium, Denmark, Estonia, Georgia,
Germany, Ireland, Spain, Switzerland

Increase of the protected forest areas

Austria, Finland, Germany, Switzerland

Increase of deadwood

Belgium, Finland, Spain

Halting the loss of biodiversity

Austria, Estonia, Slovakia, Spain

Increase of the area of gene reserve forests

Austria, Estonia

Reductions of the areas without, but in need of regeneration

Austria, Ireland

Increase of broadleaves

Slovakia

Increase of the area of mixed forests through the reconstruction of non-native
damaged spruce forests

Austria, Spain

No new occurrences of invasive plant species on forest areas

Slovakia, Slovenia

Adaptation of the production function to biodiversity measures

Luxembourg

4 habitat trees per hectare of public forests

Institutional measures taken to achieve these
objectives focus, among others, on improvements
of forest management planning with a viewpoint
on biodiversity, conservation of forests of high
biodiversity value and enhanced coordination
and collaboration between respective offices on
biodiversity issues as well as on the conservation of
forest genetic resources.
To maintain, conserve and appropriately enhance
the forest biodiversity, institutional measures were
reported by 23 out of 31 countries. Improvements
in forest management planning with a viewpoint
on biodiversity conservation were implemented
in nine countries. Forests of high biodiversity
value were put under protection (reported by five
countries). Additional eco-cells for nature recovery
and conservation were created in three countries.
Enhanced coordination and collaboration between
the respective ministries and agencies to fulfil the
objectives were conducted in two countries. New
criteria for integrated nature management were
reported by three countries. Conservation measures
for forest genetic resources were implemented
in three countries. Prohibitions of unjustified
deforestation and of cattle grazing were enforced in
two countries. Inventories, particularly biodiversity
monitoring, were reported in two countries.
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Legal, financial and communication policy tools
were applied by 23 countries to reach the biodiversity
objectives by means of new or amended forest and
related laws, public financial support for financial
losses and increased expenses and communication
through a variety of information channels.
Legal tools: New forest or related laws were reported
to be the main legal instruments in seven countries
to contribute to the implementation of important
measures for biodiversity. Three countries reported
their forest laws were amended on aspects of e.g. tree
species composition, deforestation, compensations
for additional expenses or guidelines on biodiversity.
Ministerial regulation, schemes, norms or guidelines
on various aspects of biodiversity management were
issued in five countries.
Financial tools: To increase the protected forest
area, measures for protecting forests including
compensations of financial losses and increased
expenses were granted through the state budget
in six countries. Public financial support for other
measures supporting various aspects of forest
biodiversity was granted in seven countries.
Rural Development Programme support for the
improvement of recreational infrastructure was
reported by one country in order to better respond

Communication tools: Nine countries reported
informational tools for the general public and
decision-makers. They comprise web sites and
other biodiversity-related information platforms,
communication programs, promotion activities,
cooperative information campaigns on biodiversity
threats, biodiversity protection and enhancement as
well as the publication of forest reports and of related
scientific research results.
Achievements over the past 5 years cover increased
forest areas in national networks of protected areas
as well as in Natura 2000 areas, adjusting closeto-nature and integrative forest management and
improving biodiversity monitoring.
19 countries reported on achievements on various
biodiversity aspects. An increase of protected forest
areas was reported as a particular achievement by
six countries, some of them highlighting that they
now cover the entire spectrum of forest types. Four
EU countries reported as a particular achievement
that Natura 2000 areas were increased and further
implemented. Adjustments of forest management
practices and procedures towards closer to nature
or integrative forest management approaches were
reported by five countries. Even so, the monitoring
of forest biodiversity is quite demanding, five, mainly
Central-West European countries reported on
improved monitoring methodologies, agreed targets
for respective indicators and feasible data obtained
in recent inventories. In this regard, it was highlighted
that tree species composition is changing in favour
of native broadleaved species, preferably of local
genotypes or provenances.
Major challenges and obstacles to maintain,
conserve and appropriately enhance the biological
diversity in forest ecosystems comprise, among
other things, limited effectiveness of biodiversity

protection in protected forest areas, more demanding
management systems, a lack of convergence of
nature conservation, forest and climate policy
objectives.
Major challenges and obstacles to maintain, conserve
and appropriately enhance biological diversity in
forest ecosystems were reported by 19 countries.
Even so, some reported a general increase in
protected forest areas. The establishment of larger
protected areas in urban regions, however, remains
a challenge. The current effectiveness of biodiversity
conservation often does not reach the required status.
It is seen as a challenge to achieve a balanced and
more effective sustainable protection of biotopes and
species along with sustainable utilisation of forest
resources, even with the help of forest management
planning, contract-based nature conservation and
market tools. The provision of the required financial
resources for compensations of financial losses and
increased expenses as well as contractual solutions
was also difficult as reported by a few countries.
Seven countries reported, that enhancement of
biodiversity in forests and a shift to an integrative
or more close-to-nature forest management would
require more demanding management systems,
which are less affordable for many private forest
owners and often exceed capacities of public
management bodies. Improved convergence of
nature conservation objectives with forest policy
objectives and inconsistencies between diverging
targets of sectoral policies were also reported as
challenging by five countries. Ensuring the natural
regenerative capacity of forests under climate change
was reported as a challenge by four countries. One
country noted a growing share of threatened species
and decline of species in forests. A challenge is also
to responsibly control introduced and in particular
invasive tree species. Inadequate monitoring of
relevant biodiversity aspects like species monitoring,
but also monitoring on burned forest areas to evaluate
the natural and human-induced evolution, was also
reported by three countries.
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to the social pressure on forest ecosystems and direct
the visitors to the dedicated recreational forests.
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