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European Forests

If we look at Europe from Space, through the digital eye of a satellite, we will notice
a seemingly solid structure formed of vast, dark green woodland. When we compare
Europe to all the other continents we realize that Europe is dltiagreen oasis in the
world. It is an area where forests do not decrease (as in the rest of the planet) but on the
contrary have increased since the XVIII century. In Europe the relationship between
forests and society continues to evolve, turning ieck on the demands for mass raw
material and focusing more on the ecological aspects such as the protection and
conservation of ecosystems and landscapes. There is the tendency to move away from
the typical aspect of using the forest solely for timber protion. This is a privilege that
only a quite wealthy society such as the European can afford. In the poorer parts of the
World, there is pressure for more agricultural land at the expense of forests becduse
the millions of starving people who use wotadsurvive on a daily basis.
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At first glance, the forests of Europe seem to be similar, however, with a closer look the
local and regional differences of the most compéposystems appear. The boundaries
between forests can be distinguished. One can see the northern and mountain spruce
forests, the endless terrain of pine forests, the multi species forests on highlands and
mountains, the long stretches of riparian foredfse Mediterranean evergreen bushes
macchia, and even some remains of ancient forests. All types of forests are unique
depending on the different tree species, the flora and fauna diversity, the fertility of the
habitat, land management and forest pgliagn the area which in certain areas was
sometimes formedby several countries.



Wonderful Forest. Source: Robert Pache

We will start our journey from the Mediterranean and we will continue towards the north
according to the chronological order of settlent in Europe. We will see how the history

of our economy is related to forest resources. The first traces of settlement are 8000
years old and come from southeastern Europe, whereas similar findings in the northern
part of the continent appear 6000 yeatater. Oak and cedar forests died out in the
medieval times (in those days people struggled for their survival). Systematic forest
management by people in Western Europe dates back in the middle of the last
millennium. In northern Europe, management of saforests started 2000 years ago.
Many forests escaped the exploitation phase during the era of industrial development.
Sustainable forest management started later providing also a steady income. The journey
northwards will also have a different dimeasi As we will follow the footsteps of the
withdrawing glacier, we will pass through forest areas of different climate conditions and
soil surface of different geological age.

We will therefore follow the history of civilization and at the same time we hdrn
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For most of Europe, forest vegetation is the result of natural succed$ime. abandoned

the way we use our land today, the forest area would take up abo%i&Che continent,
excluding only mountain areas above tree border line, sand dunes onetheaast, big
rivers and their surrounding areas where people have settled down. Within Europe only
the endless steppes, stretching from across the Asian plains to the north of the Caspian
and Black Sea, where the insufficient amount of rain water prevémsgrowth of
forests, can compete (with) our forests. The percentage obtained by comparing the area
occupied by forests to the total land are@xluding thearea covered by water)

is drastically different in different European countries. The more maduontss and less
inhabited a country is, the higher the above percentage is. Forests in today's landscape
is the result of limited human settlement throughout history due to unsuitable terrain
(e.g. mountain and swamp forests), inappropriate climate conagjdnfertile soil (poor
coniferous forests) or deliberate decisions made by the rulers (hunting grounds).The
Mediterranean landscape of southern Europe indicates that cattle breeding is mainly
responsible for limiting the reproduction and development ofefsts, which were cut
down for timber and fuel. Forests were destroyed and burned down for forming
farmlands. The unveiled soil on the slopes of mountains was prone to erosion, and rainfall
gradually washed away the most fertile layer (formed by the fjrasntil it became
totally barren. The degraded land, which was later covered in bush, could only be used for
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sheep and goat herding. Animals ate the new trees preventing forests from returning to
their natural habitat. In this way, 900f all primary feests of Europe disappeared.

120.0 1

110.0 —ClS

—t—Europe
=—4#—MNorth America
——forld

100.0 4

20.0

1990 2000 2005 2010

Change of forest area in the UNECE region (in relation to the area of 1990). Source: FAAGRA

During later settlements in the north, people preferred fertile soils in valleys and plains as
farmland leaving less accedsilslopes and wetlands as meadows and pastures. Changes

AY 9dzNRBLISQa FT2NBAGSR fFyR G221 LXIFOS RdzNAY:
railway connection were undergoing intensive development. New forms of industry
appeared based on huge amourdktimber. Trains became a new and convenient form

of transporting wood, independently of the waterways used for floating down timber.

Mass deforestation was also caused by the development of paper and textile industries,

which used wood in chemical pros#sg.

Forest cover in certain European countries ranges fi@¥ in Finland td 1% inlreland

That gives an average 42% inEuropeanUnion and 4P6 for the whole of the continent.

.dzi R2 GKSa$S LISNOSydGl 3Sa NBETHSOMiry? Trerl@&a Ga Q N
high forests in areas where land is inaccessible for cultivation and human population

is low. Forests for example cover the wild inland of Norway whilst people live on the coast

(3/4 of them in cities). Moreover, the percentage of adeg G NE Q&4 F2NBAGSR |1
include only forests. In Italy, where the forest coveBfs = 2yt & o | NB T2 NEB3
trees. The rest is plantations (producing timber, cork and chestnut), forest trees for
firewood, macchia and bush areas with a loergentage of tree species. The situation

is similar in other Mediterranean countries, where climate, soil and most importantly

history (including settlement), have pushed forests into inaccessible areas, unsuitable for
growing crops or vineyards. The uptarand mountain countries (Slovenia, Alpine
countries) have a higher level of forest cover because there are mountain slopes, where
forests have a soil protective function, preventimyid slides and avalanches. Forests can

also be helpful in case of increakrainfall. The crown of a single large tree can hugdo

500litres of water. If a slope is covered by a multilayered forest then a limited amount of

water reaches the mineral soil which is then steadily distributed to the soil. Understorey

also slowsdown the speed of the water flow, preventing floods in river valleys.
Depending on the intensity of the rainfall, forests can hold up to 85% of all water. This

is the main reason of the high forest cover percentage in mountain countries.



On the other handthere are countries with a very low percentage of forest cover
(e.g. United Kingdom and Irelamdaround 1®6), whereas in the past they were covered

by dense deciduous forests (and coniferous in Scotland). Nowadays, only a few fragments
of these naturaforests have remained, such as oak and beech forests (south England and
highland Wales), or pine (Scotland), all of which are treated as natural monuments. Other
forest areas are covered by coniferous forest trees, used mainly for timber production.

Countries in Western and Central Europe are very similar in terms of forest cover, forest
composition and structure. The percentage of foreswer reaches30%.Native species

are the most dominant, but there is a large grouphayhly productive, fast growing trees
(especially various species of pine and spruce), created by the XIX century need for fast
timber growth andharvesting. Despite long settlement and turbulent times, some of the
forests have kept their grandeur, resélimg the ancient forests of Europe. That was
because rulers used isolated forest areas for hunting, which was not just for
entertainment but it also provided food. That allows us today to enjoy the beauty of
0KSAS FSNIAES 26t R T2NBaGaAAYyaAdRK I V&R | ¥R
New Forest in Hampshire, Great Britain, one of the oldest forests to be protected for
hunting (since the Xl century).

Among European countries we can distinguish three groups of countries with different
percentages of public forests. The highest percentage of private forests is found in the
Scandinavian countries (Norway, Sweden and Finland), and alPsstugal and Austria.

In these countries the percentage of public forests does not exceed 30%. Nevertheless,
there are not any strict restrictions on public access to private forests, apart from some
exceptions. On the other hand, in Ukraine and Belarus thee®wns all forests. Access

to forests is usually restricted in countries with less forest cover and with food traditions

related to collecting forest fruits. Such restrictions are applied in countries like Italy,

where people who pick mushrooms, chestnd | YR &G 3IAFGa 2F (GKS ¥z
forest was their own yard or agricultural crop.
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Forest ownership pattans in theUNECEegion.Source FAO2015.

Forest ownership plays an important role in forming forest policy which promotes the
conservation of the environment. The State as a dominant owner can follow non
profitable policies in relation to forestry in order to keep the society happy. It is much
harder to fund private owners, in order to convince them to give up their personal profit
and follow policies aiming at nature conservation and recreational activitidee forests.

It is much easier to protect large areas belonging to one forest owner from the harmful
effects of strong winds, by creating appropriate spatial structures between neighboring
tree stands.

Moreover, creating a network of observation pointan also protect these areas from
fire. Another important aspect is the possibility of planning and implementing actions for
changing the composition and structure of tregtands in greater forest areas.
Reconstructing trestands is an action beyond thgrospect of financial profit within one

or two decades. The durability and importance of these reconstructed dtaeds is not
counted in terms of money.

Plant formations in Europe have a parallel but quitdedént layout. Their structure is
influenced by the oceanic climate in the western part of the continent and the
continental climate in the east. There are conditions favorable for European forest
vegetation south of the arid tundra of the Arctic. Europdarest vegetation begins with

a stretch of shrubs and rare birch forests on the Scandinavian Peninsula and in Russia.
Further south we will find the taiga, consisting of conifers, such as spruce and pine, and to
some extent fir and birch. Moving closemtards the equator, we are likely to spot more

and more deciduous species: aspen, fewer elm, alder, maple and lime. Further to the
south the taiga zone passes into deciduous and mixed forests of oak, beech and other
species. In Western Europe, which does stoetch that far to the north, we will not find
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a taiga zone. We will find unique forest vegetation along the Atlantic coast (the coasts of
west Norway, Great Britain, Ireland, western Spain and Portugal), such as moors with
beeches and oaks. Further, aneas with a milder climate, we will find the typical forests

of the region. On the shores of the Mediterranean and in the southern and central parts
of the Iberian Peninsula we can find typical Mediterranean vegetation, dominated by
sclerophyllous, eteral green thicket, formed after the destruction of forests. The
meridional position of an area, as well as its height, influences the composition of the
forest. In southern Europe we can find forests at a higher altitude (in Bulgaria at 2300
meters above s& level) than in northern Europe (in Scotland at 500 meters above sea
level).
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Fruits of aConiferous treaand fragile seedlingsource: Robert Pache

The original European vegetation has changed as a result of the economic activity,
especially in the entral and southern part of the continent. That occurred at a smaller
scale in the north and north eastern part.

In the British Isles natural vegetation covers onlyaldi the land (not only forests, but

also heath land and bog), whilst in northern Sdaaslia and Russia this percentage
comes up to 90%. However, these are areas unsuitable for agriculture because of their
climate.

The diversity of species in the forests depends on the geographical position, but also on
the forest management policy implemtad over the years. For the past 200 years,
European forestry has preferred monospecific coniferous stmds (mainly spruce and
pine), resulting in the reduction of mixed and deciduous forests. Currently, due to the
reconstruction of tree stands, therare more forest areas adapted to their natural
habitat. Across Europe, mixed forests cover abood4 forest area. The largest shares

of these treestands are found in Malta (60 %), Czech Republic (56 %), Latvia and Estonia
(above 40 %). Monospecific igerous forests dominate because of natural conditions
(climate and soil), mainly in northern countries (Scandinavia) and in mountain areas
(Austria, Germany, Switzerland).



Left: Beech forest in Germany. Source: A. Schilling
Right: Mountain forest iustria. Source: YPEF Austria

Coniferous species sometimes dominate because of economic decisions related to forest
management. In Great Britain and Ireland, the large share of coniferous species is the
result of a longerm forest policy, which supportethe cultivation of sitka spruce an

alien species to the flora of Europe. Deciduous species play a greater role in countries
situated in the south of the continent: Serbia, Bosnia and Herzegovina, Croatia (80 %),
Hungary and Italy (70 %).

One way to meage resources in a forest is to calculate the growing stock which is the
volume of the total standing timber at a particular time. Only wood suitable for
processing is usually calculated, excluding thinner branches. The growing stock in the
forests of Europ varies. In a single species stand, it depends on the age, the composition,
the structure and the density of the forest. The average growing stock in the whole
continent is about 140/tha, while growing stock in Ireland, Greece and Spain are below
100 n¥/ha. In the alpine countries these numbers are much greater due to high rainfall
and large treestands of fir and spruce. In Austria it amounts to 309 m3/ha, in Slovenia
and Germany; around 280 rYha. Forests in Slovakia and the Czech Republic have an
average of 260 rffha because of the domination of hill and mountain forests.

In order to have sustainable forest management we need to know the annual increase of
wood volume (annual increment). The volume of the timber logged every year, is not
permitted to exceed the annual increment. More specifically, is permitted to be logged
only a60-70% of the annual increment every year. Tree stands with the highest growth
rate are situated in western and central Europe (%ha per year). Limited growth is due

to the following factors: short growing season in Europe and drought in southern Europe.
Factors speeding up growth are: longer growing season in the south and higher amount
of rainfall associated with milder maritime climate in the west.
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Maritime pine standSource: YPEF Portugal

Among European forests one can find areas which provide firewood. Tree stands
providing firewood consist of tall and thin trees and species sprouting from a cut tree.
These stands rarely exceed 30 years old and they are treatedesd of lower category.
They are located mainly in southern Eurapén France, Italy and Greece. Forests with
high trees coming from seeds and seedlings are the most valuable category. The age of
these forests is distinguished by different age clas28syears). The largest areas are
occupied by trees between 280 years old (IV class). That resulted from afforestation
after World War Il, which took place in the central part of the continent, due to changes
of borders and land ownership. In Europestl are 13 million hectares of forests, more
than 100 years, which will continue to exist because of the restrictions enforced for
environmental protection and because of social pressure. Age classes of forests are
evenly distributed in Switzerland,uxemimurg, Czech Republic, Finland and Norway.
Ireland is among the countries with an irregular age structure of ts&snds. That
resulted from afforestation funded by the European Union. Countries in a similar
situation are Portugal, Austria and Denmark. Qre tother hand in Germany, the
percentage of the tree stands of a younger age group is extremely low as a result of forest
cultivation and forest regeneratior-or example, the age for pine felling in the Nordic
countries ranges from 110 to 180 years, innttal Europe from 80 to 120 years,

in Hungary from 670 years and in the countries bordering the Atlantic Ocean up to
50 years (which is also an index of the species growth rate).

Old growth foress. Source: Robert Pache

The geographical location af country affects the richness of fauna and flora in forests.
There is certainly a greater diversity in species in the south of the contiiemopean
forests consist of around 150 species of trees, all at different distribution. The largest area
is coveed by pine, spruce, beech, fir and oak. Depending on the location of the country,
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between 200 and 6,000 vascular plants can be found. The majority of them are found in
countries in the south and east of Europe and less in the north of Europe. The prablem f
some of the forests is the large number of alien species. In Northwest countries,
introduced species take up an average o%dd& forest areas, but in some countries this
percentage is much higher (Ireland, Denmark, Iceland, Great Britain, Hungary, the
Benelux countries). In the group of alien species, we can also include species that grow
well away from their natural habitat. Among coniferous species one should first mention
spruce, Sitka spruce, Douglas fir, and several species of pine. Among decidess)
non-native species include red oak, robinia and different poplar species. When moisture
and temperature conditions are favourable, eucalyptus tree covers large forest areas
(Spain, Portugal). Some of the alien species which are invasive, haviegdapthe
European forest ecosystems and are now occupying new areas. Some of them are: robinia
¢ black locust(Robinia pseudoacaciand black chernfPrunus serotina)and Ailanthus
altissima(Slovenia, Albania) in the soudfast.

Forests are home to Maof the mammals of Europe. Their humber depends on the
f20F0A2Y YR KA&ald2NR 2F GKS O2dzyiNASAQ SO2y
forests of southeastern Europe, the Czech Republic, Slovakia and Lithuania. Moreover, in

the Czech RepubliGlovakia, Austria, Poland, Scandinavia and Lithuania we can spot

a large number of nesting bird species in forests. Significantly fewer nesting birds are
found in the forests of Germany, Italy and the Benelux countries.
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Forest resources. Sourcadaptedfrom Sten Nilsson, Do We Have Enough Forei958

Forests in Europe are usually preserved in areas unsuitable for agriculture. There is also a
small percatage of forests untouched by human intervention. Virgin forests
(ancient pristine/ old-growth/primary) which are not affected by man account for about

4% of all forests of Europe, although defining what a virgin forest is varies among
different countiies.

Most of them grow in places difficult to public access as in northern Scandinavia, northern
areas of the European part of Russia, the Alps and the Balkans. Most of these forests are



located in Sweden (16 %). On the other hand, few European foresteedartirely from
artificial plantations. There are some exceptions. Countries with many plantation crops
are those with a weltleveloped alien species cultivation (Spain, Turkey, United Kingdom
and Ireland, France and Portugal). There are no plantationSinland, Germany and
Austria. In defining plantation crops, the purpose of their establishment is taken into
account, for example fast timber production. In plantations, soil protection is taken into
account, including fertilization, keeping regular spgcbetween trees, pruning. Forests,
consisting of shadetolerant species, may resemble plantation crops in the early stages
of their life. However, even in plantations with few tree species and regular spacing
between trees, the tending treatments magald to loss of this spacing. These stands will
become semnatural forests due to random factors and foresters' decisions. In Central
Europe the composition of Scots pine fored®n(s sylvestrjscan change due to their

enrichment with oak (because ofrbds) and birch (wind).

As a result of afforestation during the period after World War Il and of a tendency to
propagate pine and spruce, large forest areas esamrered by spruce and pine. These
forest areas need restoration in order to have more deciduimess and firs. This change
occurs in at least two ways. In younger tree stands -6l Bhge class, shadetwlerant
species are introduced under the pine. In a few decades they will dominate by replacing
the previous dominant specie©ld tree stands elter not well adapted in the natural
habitat or stands with a closed canopy that does not let light reach the forest floor, are
restored by cutting.The type and size of felling depends on the demands of the
introduced younger generations.

Revaluation of tb role of European forests forced managers to use management
methods, which do not lead to total removal of all old trees. Cutting trees in groups on
small areas of irregular shape are partly a response to social expectations for forest
protection. Due tothe above reason and not for economical ones, clearcuttings have
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which grow in poor habitats, abandoning clearcuttings is not entirely possible. In the case
of natural regeneration of shadéntolerant species by seeds, clearcutting is necessary.

Sawmill

Energy
use
42%

Processed

solid o

wood Other ~Fulp
fuel material industry
3% Lses 17%

2%

industry

Panel &
plywood
industry

12%

Wood recources use in the R27, 2010 Source: EUwood, 2010

13



Despite various restrictions in timber production, demand for wood is increasing in all
European countries. The Euragpe Community faces a dilemma. How to support
ecological forestry in their area and at the same time cover the growing demand for
wood? Is importing raw materials from outside Europe the proper solution? Imported
timber, in order to be cheap and profitablghould either derive from plantations or from
non-sustainable logging. In this way we protect forests in our home country but we cause
forests degradation in other, poorer regions of the world. One solution is to follow a more
rational approach to multifactional forest management at local level such as adopting
a system for certifying the origin of wood raw material. Certified products guarantee that
all proper procedures during the entire cycle of production, transportation and processing
were followed.

P e

Forest works. Source: YPEF

During the history of forestry there has been evidence for the disruption of the forest
production cycle due to the appearance of insect pests, natural disasters xrehe

climate changesdrought, strong winds, floods and frost. Fungal diseases are signs of
modern times. Seedlings deprived of mycorrhizal fungi are vulnerable to parasitic
pathogenic fungiThe number of harmful insects has increased partly becaubermmfns

who created everaged monospecies stands in large areas. Because of the disturbed
balance and the absence of self defense mechanisms of the forest ecosystem,
the population of these harmful insects could rapidly increase, leading to disaster. The
largest pest gradation in European forest history caused by the Nun Nlgtmantria
monachaf NBY wmMdpty GAff mMdbdyn Ay t2fFyRE RSAGNRE
area. These disasters can only be faced with chemicals which are expensive and have
a negative impact on the environment. Since prevention is better than cure it is better to
keep the balance of the forest ecosystem than try to face the negative impacts. Climate
change is increasing the risk of another insect gradation caused by a spaties
unknown economical impact.
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Among abiotic factors, wind has the most intense effects. Strong winds, braking and
knocking down trees in large areas, hit European forests regularly with increasing
frequency. Pdrcularly heavy losses are caused by wind in mountain areas, dominated by
manmade spruce forests. Mixed forests are much more resistant to these threats,

especially if they consist of species adapted to local conditions, such as beech and fir
forests.

Fire is another important factorThere are three conditions that need to be present in
order for a wildfire to burn, which firefighters refer to as the fire triangle: fuel, oxygen,
and a heat source~orest fires have a devastating impact not only in therwand dry
southern countries but also in other European regions. That happens because of several
factors: lower forest humidity (dehydration), rising average air temperatures, declining
health of forest stands and greater human intervention. Unhealthy dtsrewith open
canopy let more light reach the understorey, thus helping ground vegetation, especially
grass, to grow. Grass vegetation then becomes dry and can easily catch fire.

Different wildfires burn differentlyn forests.Fires that burn organic matil in the soll
are called ground fires. This is a slower burning fire, usually under litter or under
vegetation. They burn by glowing combustion.

Some fires burn on the surface of the ground. They burn dry leaves, broken twigs and
branches and other mat&ls on the ground. These fires spread quickly and are known as
surface fires.

Crown fires burn with huge flames and has intense heat and power. They burn from tree
top to tree top and spread very quickly with the wind and heat. It is even worse if tieey a
exposed to steep slopes

In 2003, over half a million hectares of woodland were destroyed by fires in southern
Europe, causing several billion euros worth of damage

Forest fires are a tragedy for the living part of the forest ecosystem. There are also
a threat to people's lives. Also increases carbon dioxide emissions. You should know that
four out of every five wildfires are started by people

Forestafter fires SourceY P‘EF Portugal

Despite numerous threats the future of European forests is briditeir total area
Is increasing. Forests continue to offer a lot to the people. Society continues to exert
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pressure on the State to abandon the productive functions of forest resources, or at least

reduce them. There are many European programs for fquestection. European forests
are certainly changing for the better

Listen to the éilence ofa forést and Picnic at the forest. Soé.c8chilling

European policy regarding protected areas is mostly the pco@f initiatives from two

main sources: the United Nations Convention on Biological Diversity, and the European
Union itself.

G

Children around a tree, which is prbtéctéﬁburce: Astrid Schilling

The UN Convention on Biological Diversity is an intésnat treaty which almost

200 countries signedThe Convention states that, as far as poss#due appropriate,

LJ- NJi A SestabbisK & siystem 6f protected areas or areas where special measures need
to be taken 2 02y aSNBS 0 A 2 f Bha Afdowihg inRmaiG AR A G & ¢
and panEuropeanconventions have been promotinthe establishment of protected
areas(EEA Report, 5/2012).

]Conventions at the global level \

The Convention on The Conventiomn Wetlands is an intergovernmental treaty

Wetlands of International 1971 signed in Ramsar, Iran, and came into force in 1975. It is the
Importance (Ramsar framework for national action and international cooperation fo
Convention) the conservation and wise use of wetlands and their resource
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The World Heritage Convention was adopted by the General
1972|Conference of UNESCO, and links nature conservation and tf
preservation of cultural properties.

The World Heritage
Cavention

The Convention on the
Conservation of Migratory,
Species of Wild Animals
(Bonn Conventio)

The Convention on the Conservation of Migratory Species of
1979|Animals was signed in Bonn, Germany and came into force in
1983.

The Convention has been ratified or acceded to by more than
states and the European Union. It governs all aspects of ocea
1982||space from delimitations to environmental control, scientific
research, economic and commercial activities, technology an
settlement of disputes relating to ocean matters.

United Nations Conventio
on the Law of the Sea

The objectives of the Convention are: conservation and
Convention on Biological 1992 sustainable use of biological diversity; and the fair and equita
Diversity (CBD) sharing of the benefits arising out thfe use of genetic resource
The CBD came into force in 1993.

Conventions at the pafEuropean level

The Bern Convention is a binding international légstrument
in the field of nature conservation, which covers most of the
1979|natural heritage of the European continent and extends to sq
states of Africa. It was opened for signing in Bern, Switzerla
and came into force in 1982.

The Convention on the
Conservation of European
Wildlife and Natural Habital
(Bern Convention)

The Alpine Convention sets out the basic principles and gen
measures for sustainable development in the Alpine region ¢
Alpine Convention 1994lincludes the Protocol for the Implementation of the Conventi
in the field of Nature Protection and Landscape Conservatio
TheConvention entered into force in March 1995.

The European Landscape Convention promotes the protecti

European Landscape management and planning of European landscapes, and
Convention (Florence 200Q|organises European cooperation on lands&gsues. The
Convention) Convention was adopted in Florence, Italy, and came into fo

in March 2004.

The Carpathian Convention, signed in Kiev, Ukraine, provide
framework for cooperation and mulgectoral policy
Carpathian Convention 2003|coordination, a pld#orm for joint strategies for sustainable
development, and a forurfor dialogue between all stakeholdg
in the Carpathian region.

Conventions on global and pauropean level. Source: IUCN

At EU leveltwo directives of the European Council have beenrtipalarly important for
the creation of protected areas.

Directives of the Europeg
Union

The Birds Directive is the EU's oldest piece of ng
legislation and one of the ast important, creating

comprehensive scheme of protection for all wild bird spe
naturally occurring in the Union. Following numerous upd

Directive 79/409/EEC on the
conservation of wild birds 1979
(Birds Directive)



http://www.cbd.int/convention/text/default.shtml
http://www.cbd.int/convention/text/default.shtml

l

over the years, the codified version was published in !
(Directive 2009/147/EC).

Directive 92/43/EEC aie The Habitats Directive forms the cornerstone of Eurg
conservation of natural 1992 nature conservation policy. It is built around two eleme
habitats and of wild fauna an| the Natura 2000 network of protected sites arlde strict
flora (Habitats Directive) system of species protection.

Directives of the European Union. Source: IUCN

Europe has establishes other policy instrumentsch areimportant for the protection of
the environmentas

The London Convention Relative to the Preservation oh&amd Flora in their Natural
State,

European Diploma of Protected Areas,
Man and the Biosphere Programme (MAB),
European Network of Biogenetic Reseraesl
Global Geoparks Network.

IUCN management categories

According to the International Union for @gervation of Nature (IUCN) a protected area
can include any area of sea, lakes, rivers or land that has been identified as important for
conservation of nature, and managed for this purpose. Some protected areas allow
industry, extensive agriculture orshing to occur within their boundaries, while others
prohibit all of these activities.

Pdics |

Alder forest.Source: Administratioof Biosphere reserve Schorfheid&horin Germany

IUCN protected areas management categories system

While a designation type ofteprovides information about the purpose of a protected
area, it does not provide information on the type of management applied in the individual
site. In an attempt to describe and categpeithe different management approaches in
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individual sites, the IUC has identified seven different protected area categories, based
on management objectives.

IUCN category Description |

Strictly protected areas set aside to protect biodiversity and
possibly geological/geomorphologic featur@ghere human
visitation, use and impacts are strictly controlled and limited
ensure protection of the conservation values. Such protecte(
areas can serve as indispensable reference areas for scient
research and monitoring.

la || Strict Nature Reserve

Usudly large unmodified or slightly modified areas, retair
their natural character and influence without permanent
significant human habitation, which are protected and mang
SO as to preserve their natural condition.

Ib || Wilderness Area

Large natural o near natural areas set aside to protect laf
scale ecological processes, along with the complement of s
and ecosystems characteristic of the area, which also proy
foundation for environmentally and culturally compatik
spiritual, scientific educational, recreational, and visi
opportunities.

Il ||National Park

Protected areas set aside to protect a specific na
monument, which can be a landform, sea mount, submg
Natural Monument or Feature||cavern, geological feature such as a cave, or everirg lfeature
such as an ancient grove. They are generally quite
protected areas and often have high visitor value.

Protected areas aiming to protect particular species or hab
their management reflects this frity. Many Category
protected areas will need regular, active interventions to add
the requirements of particular species or to maintain habit
but this is not a requirement of the category.

Habitat/Species Manageme
Area

A protected area whexr the interaction of people and natu
over time has produced an area of distinct character
significant, ecological, biological, cultural and scenic value
where safeguarding the integrity of this interaction is vital
protecting and sustaininghe area and its associated naty
conservation and other values.

V ||Protected Landscape/Seasca

Protected areas that conserve ecosystems and habitats tog
with associated cultural values and traditional natural reso
Protected area with sustainabjmanagement systems. They are generally large, with most ¢
Vljjuse area in a natural condition, where a proportion is un
of natural resources sustainable natural resource management and where-leve
non-industrial use of natural resources compatible with na
conservations seen as one of the main aims of the area.

IUCN categorieSourcelUCN

1 Protected areas in Europe

About 296 of the EU 27 terrestrial land is protected under Natura 2000 or national
designations or some combination thfe two.


http://www.iucn.org/
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some million hectares (ha) for a site. Ninety per cent of sites are hess 1000 ha,
however. Protected areas provide a wide range of services in aexboof increasing
pressures and a rapidly changing environment.

For the vast majority ohationally protected areas (90%) the area is less th@0 ha

and 65% range between 1 and 100 ha. The average size of the Naturai®308 larger:
two thirds (686) are less than @00 ha and almost a thirdf the sites are bigger than
1.000 ha(EEA Report, 5/2012).

Area size E\lca[t)lt[))r'la\a;lly protected are Natura 2000 site,
<1 [12% 2% |
llc100ha  |65% 133% |
100 1 000 ha |[16% 133% \
1 000¢ 10 00q|.,, 93%

ha

[>10000ha 2% 9% |

Protected areas in Europ8ource: CDDA version 2011 and Natura 2000 data B8sé

Natura 2000network

Natura 2000 is an EWide network of nature protection areagstablished under the

1992 Habitats Directive The aim of the network is to assure the letegm survival of
Europe's most valuable and threatened species and habitats. It is comprised of Special
Areas of ConservatiofEACYHesignated byMember States under thélabitats Directive

and also incorporates Special Protection Arg&PA)which they designate under

the 1979Birds Directivelt also aplies to themarine environmentThe total area of th
Natura 2000 network represents approximaté@i§% of the total EU terrestrial area

.~ -

7Y W
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NATURA 2000

Logo of Natura 2000. Souraec.europa.eu

The establishment of the Natura 2000 network has been an important milestone and
a turning point in the history of European protected areas. It is the most extensive
protected area system worldwide, at tmoment comprising more than 2800 sies.

The approach to designating sites under the Habitats Directive, building the Natura 2000
network and managing it is innovative, and includes several aspects that are unique for
a piece of multhational legislation on protected areas.
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http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
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http://ec.europa.eu/environment/nature/natura2000/marine/index_en.htm

As a matter offact, the concept of Natura 2000 builds on, but goes beyond the
'traditional' definition ofdprotected ared: on the one hand it is based on strict provisions
of an EU directive (hard law), on the other hand, it promotes the sustainable use of
resources ad the consideration of economic, social and cultural requirements for
achieving the nature conservation go@sEA Report, 5/2012).

Distribution of Natura
2000 sites across EU-27,
2011

Bl Natura 2000 sites

Madeira Is. —— 1 o \ Eoo

I' OO0 ' ) Il'-
},- 1000 00 km'

Distribution of Nature€2000sitesacrossEU27, 2011. SourcéNatura 2000 databas€011

The main goal of Natura 2000 ie contribute to the maintenance or restoration

of a favorable conservation status for the target habitats (231 different types) and species
(over 900 taxa). The notion and definitiondévorable conservation statass one of the
most distinctive and kg aspects introduced by the Habitats Directive in European nature
conservation policy, and clearly contribute to an outceareented policy.

Another original aspect of Natura 2000 is its use of bio geographical regions. These bio
geographical regions angsed to both build the network and to identify target species
and habitat types. This has been accomplished while recognizing the ecological
differences within and between EU Member States; a fact that was particularly important
after the EU enlargement, wich greatly increased the geographical area covered by the
directives and the network (to the North and the East).

Building a network of sites across Europe on the basis of a common methodology, criteria
and set of ecological features favors better egpytal coherence than if the networks
were only organized within each Member State. A European network helps migratory
species, and allows for taking into account genetic diversity and ecological variability.
It also facilitates the identification and desgfion of sites across borders that better take
into account the natural distribution of species and habitat types.
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Figure 5.3 Proportion of terrestrial land covered by Natura 2000
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Proportion of terrestrial lanadtoveredby Natura 2000. Sourctatura 2000 databas@011.

Another unique aspect of the Natura 2000 netkas the comprehensive set of provisions
introduced by the Habitats Directive concerning conservation measures and assessments
of impacts for projects likely to have a significant effect on the sites. The provisions are
set in Article 6 of the directivefor which the European Commission has been issuing
extensive guidance, from legal interpretation to practical guidance on specific sectors like
wind energy.

Another distinct aspect of Natura 2000 compared to other regional networks of protected
areas islie way it is financed through different EU mechanisms. Finally, Natura 2000 has
been responsible for much research activity over the past twenty years. This research has
comprised both applied research to help implement the directives, as well as research
that studies the process of implementation itself.

Share of protected areas in selected ecosystems in Europe

It is possible to estimate the extent of broad ecosysti/qmes within the total area of
nationally protected sites in Europe. Forest ecosysteme taj the largest share of
nationally designated areas in EEA countries. A&gasystems are the next largest, which
are followed by grasslands and marine ecosystems.

Mountain areas generally offer greater opportunities for designing protected areas
becaug competition for land use is much lower than in plains or in coastal areas.
In addition, because they are generally more remotely located, mountain areas are
important reservoirs of biodiversity. The factors leading to the protection of coastal areas
aredifferent.



They are usually the result of political will to protect areas against urbanization and
infrastructure development (ports, roads, industrial plots), or due to natural limits on land
use like strong natural dynamics such as ero$ifBA Reporg/2012).
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Shareof protected areas in selected ecosystems. Source: EEA Europa.eu

1 The type of forests included in Natura 2000

Listed in Annex | of the Habitats Directive are over 70 different forest habitat types, of
which many are classed as priorityltoyether, they correspond to a third of all the
habitats covered by the Directive. The large number of habitat types in Annex | does not
however imply an abundant resource. On the contrary, it goes to confirm their generally
rare and residual nature.

Ove 50% are restricted to just one or two countries (and in some cases to just one or two
locations). Typical examples include: Fennoscandian wooded pastures found only

AY CAYfFYR FYR {6SRSY> [/ IYINARFY SYRSYAO LAy
I KFEYyR¥FdzZ 2F (GKS Y2NB aO2YY2y¢ YR ¢Sttt 1y
oakwoods and a variety of beech forests are present in the majority of Member States.

To help select sites for Natura 2000, Member States and the Commission agredtethat
should focus specifically on the following:

- forests of native species, forests with a high degree of naturalness,

- forests of tall trees,

- presence of old and dead trees,

- forests with a substantial area and

- forests having benefited from continuousigtainable management over significant
period.

These principles indicate that preference should be given to the forests with little human
interference and/or to those already subject to sustainable management practices
favoring biodiversity. It is estimadl that two thirds of the sites included in the Natura


http://www.eea.europa.eu/data-and-maps/figures/proportion-of-the-surface-area

2000 network have at least one forest habitat type, which suggests they tend to form part
of a complex matrix of habitats within a larger area.

The range of actions undertaken for forests is almosdiagrse as the habitat types
themselves. Many involve initial orgdf restoration actions in order to bring the forest
back up to its original high conservation state. Most also develop management plans in
close collaboration with local stakeholders amdefst authorities. Some go on to try out
innovative ways of bringing together conservation with economic activities. Yet others
focus instead on wildlife management issues, for instance, creating suitable habitats and
corridors for woodland species suchl@sars and grouse (EEA Report, 5/2012).
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[ Natura 2000 [@CDDA [JOverlap between Natura 2000/CDDA
Share of terrestrial area designated in EU Member States under Natura 2000 and national designations.
Source: EEA Europa.eu

The system ofprotected areas in Europe is complex, and in many cases, there is
a complementarity and overlap between different designattgpes at various levels.

protected areas under Natura 2000 and national designation represents 25% of tbé EU
terrestrial land

Natura 2000 overlaps with nationally designated areas on 7.7% of the EU land territory
Natura 2000 covers 9.7% of the EU land territory beyond existing nationally designated
areas

7.7% of the EU land territory is only covered by nationally designated areas

Natura 2000 contributes t@0%of the total surface area of protected areas within the
EU27.
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There are some countries (such as Austria, Denmark, Estonia, Germany, Latvia, Lithuania,
Malta, Slovenia, and the United Kingdom) where Natura 2000 nearly atwaysps wih

national designations (CDDAJut the situation is quite different in Bulgaria, France,
Greece, Hungary, Italy, and Portugal, where many Natura 2000 sites do not overlap with
existing nationally designated sites.

It is also remarkable to nmte how in some countries (Austria, Belgium, Estonia, France,
Germany, Slovenia and the United Kingdom), national designations significantly
complement the Natura 2000 network in terms of area covered. Although a large part of
these national designationgeatargeted at landscape protection or sustainable territorial
development (IUCN management categories V and VI) and not specifically focused on
biodiversity conservation, the main goal of Natura 2000 gE¢SA Report, 5/2012)
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Young people inv the forésSource: Astrid Schilling
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Austria

4

ldzZa GNA I Qa F2NBada O20SN) Fo2dzi KIEF 2F GKS
more than one billion /) which offers the potential for sustainable forest management

w e Ry g e
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Forests- in AustriecGource: YPEF Al

ustria

ldzZa GNA I Qa F2NBada INBE G2RFe& F OdzZ GADlI GSR f
and attention. The benefits of forests and their functions are defined in the Forest Act
which focuses on the proteete function of forests, wood and timber production, the
possibility of using forests for recreational purposes, and the social benefits of forests.

The key functions of Austrian forests (according to the Forest Development Plan) are:
Economic function 65%rotective function 31%Beneficial function 3% and Recreational
function 1%.

In the mountain country of Austria (50% are mountain forests), Alpine natural hazards are
a serious threat to people in some areas. Natural hazards such as floods, debyis flow
avalanches, landslides and rock fall threaten people, their settlements, economic
activities and traffic routes. Forests protect people against these natural hazards!

l dzZa GNRA I Q&4 LINPRdAzOGA @S F2 N5 aré af cdnitedS. The KdtaNJ O G S N
growing stock in Austrian forests is 1095 billiod im Austrian forests and 1/3 of the
annual increment is felled every year.

Forests in AustricGource: YPEF Austria
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The distribution of tree species inegentages is the following: 54% Spruce, 2% Fir,
5% Larch, Pine 6%, other conifers 1%; 10% Red be¥cBak, 10% other deciduous.

Austriag/y Q& F2NBada | Nigpicd middle (Elirdpdan ildlikd) Hdrdin(gps a

long tradition. The main species are: red deer, fallow deer, roe deer, chamois, moufflon,
wild boar, fox, badger, martens, hairs and feather animals mainly pheasant, with roe deer
ranking at the first place.

Forests cover about:d7 2 F | dZAGNRAF Qa FSRSNIf GSNNRG2NERE
for the maintenamme and enhancement of biodiversity. About 43% of the Natura 2000
areas reported by Austria are forest areas. About 2/3hef forest area can be classified

as natural, neanatural or semnatural.

Impressions bAustria. Source: YPEF Austria

Separate National Park Administration Offices have been established to protect these
valuable ecosystems. The Names of the satiddal Parks are: Hohe Tauern, Kalk Alps,
Gesaeuse, Thaya Valley, Danube Floodplain and Icakideusiedl ¢ Seewinkel
(www.nationalparke.ak

-

Impressions of Austria. Source: YPEF Austria

Nature parks, unlike ational parks, are areas managed by man and smaller in size.
(www.naturparke.at). Biosphere reserves (parks) are natural landscapes which are of
particular importance to humans.
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In Austria, sustainable forest management is impdemed within an established legal
framework. Forest enterprises, wood industry, sawmill and paper industries provide in
total some 50.000 jobs. Furthermore, many of the 145.000 forest owners earn more or

less an additional income from the forest.

S5
Impressions of Austria. Source: YPEF Austria

We have 8@ Private forests,s75 CSRSNI f ! dzZZAOGNARFY C2NBada om:
AG) aml 5% other public forests.

All actions and activities of the forest authorities aresbd on the 1975 Forestry Act as
amended.
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Czech Republic

Forests in the Czech Republic cover an area of about 1/3 of the country and the amount
of woodlands has been increasing as a result of excess of newiyaiadt areas over
those taken away. The vast majority of forest is situated in areas which are not suitable
for intense agriculture activity.

The Czech Republic belongs to the group of smaller countries in Ewdtprigh it has

a large amount of natural resirces including a diverse and rifdrest bioceonosisThe
variednesof habitats and the geographic position of the country, which is situated at the
cross of several phytogeographaceas, have caused the creation of wide range of floral
communities.

The forests are mainly gymnosperms /needlearing (3/4) with the predominant spruce
(Picea abies) representing 51% of the population. Another coniferous trees are pine
(Pinus sylvestris, 17%), larch (Larix decidua) and fir (Abies Bitgajnain group of lmad

¢ leaf trees (1/4) are beech (Fagus sylvatica), oak (Quercus) and birch (Betula).

The ratio/number of broadeaf trees has risen since 1950 from 12.5% to 25%. The
ratio/share of regenerated amount of broddaf trees is about 40% at the moment. It is
caused by the financial support of EU programmes which contribute to the increase of
stability and biodiversity. It is apparent that the change in species composition in favour
of more resistant trees is going to continue even in future.

Forest damageaused by Spruce bark beet®ource{ G I yA &t I @ WFyaléo

In the Czech Republic three main categories of forests with different approaches are
determined:
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1. Agro forestsProductive forest$3/4): the main purposef the forests is the production of
wood.

2. Protective forests(2.5%): forest & extremely unfavourable stands, oits existential
borders and also forests occurred close to the upper border of a tree line. Their main task
is to protect soil from erosion @ahground movement and the lower agro forests.

3. Special purpose forestd/4): forests in national parks or national reservations, forests
around natural spring resources of mineral waters or along protected water ways. In this
category there are also foreswith subproductive¢ soil protective function, e.gsmaller
areas of woodland in cities, urban forests, school forefdicated to education and
researchand forests in protective areas.

Speaés composition and distribution of Czech forests altered in the past in an effort to
increase the great demand for some tree species. Forests are natural communities with
a great species diversity. Even the poorest forest is home to thousands of animedsspe
This means that forests are home to an enormous number of animals which are adapted
to live both on the surface and inside the tree trunks, in tree blossoms, fruits or on
treetops.

Red deeand Roe deerSource: www.mezistromy.cz

The most commoranimals in Czech forests are red deer, roe deer, wild boar, sitka deer,
fallow deer, mouflons, wild boar, fox, brown hare, and pheasant.

We can mention capercaillig(Tetrao urogallus L.and black grouse(Lyrurus tetrix L.),
GKAOK OlyYy 0SS F2dzyR.AYy ~dzYlF @k Dbl adA2y Lt t I NJ
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Capercaillie 3Wood grousgTetrao urogallus LgndHeathcock Black grousélLyrurus tetrix L.)
Sourcewww.mezistromy.cz

Tl tf18z FNDKADPSOD
Right:Woodruff (Galium odoratum) Source: www.mezistromy.cz

Organization of Forestry

Forest Management Legislation

The main valid rule is the Forest Act. It defines law and obligations of forest owners and
forest visitors, prohibits certain inconvenient behaviour such as making fire, camping,
using motor vehicles, making noise, disturbance of soil or bike rides off the marked
routes. It obligates the forest owners maintaining 50 ha of land to have thestfore
management plan made; i.e. estimated economic activities in 10 years plan. The
preservation of the Czech forest for future generations, the increase of competitiveness
in the Czech countryside, the increase of biodiversity of forest ecosystems and support
the importance of education, research and innovations in forest economy belong to the
main longterm aims of the Czech forest policy.

Ownership Structure

The largest percentage of forest (60%) belongs to stede., i.e. the state company
Forests of the Z2ch Republic, Military Forests and Farms and National Parks Authorities.
Private forests are present about 23% ah@b belong to municipalitieghe law that
guarantees the restitution of forest lands tdh@ Church has passed recentljhe
estimated ratiopart of returned forests is about 5%.

Social Situation in Forestry

The number of employees and entrepreneurs in forestry has been declining for a long
time. The creation of new labour in the country and areas with high unemployment has

31



become an importah social aspect recently. The average salary in forestry is about
5% lower than in other branches of the economy. In general the wood processing industry
is employing about 200 thousand people at the moment.

Game Management

Game management has been a pafforest management. Game management has a rich
history and complex structure. The smallest hunting ground is defined by law. Statutory
rules define the determined number of game as well as the number of hunting dogs used
in particular hunting grounds.

In spite of the existence of this sophisticated system, the overpopulation of deer and wild
boar still occurs exist\ccording to the hunt the widespread species are: wild boar, roe
deer, red deer, fallow deer, moiibn and game birds like pheasant anddaduck.



Estonia

Overview of Estonian forests

Estonia is located in northern Europe on the eastern coast of the Baltic Sea in the
hemiboreal vegetation zone, within a transition zone from the maritime to continental

Ot AYF(iSd ¢KS O2 dzfldt bicBskyhtly MG twithSaf avarage heghi off @
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maritime to continental. Average annual precipitation increases from west to east within

a range of 606700 mm. Avar 3S (G SYLISNI (G dzZNBa Ay WwdzZ & |yR C
respectively. Inland ice melted 10.000 years ago forming the present landscape. The ice

left behind sediment or moraines of different thickness and consistency. Because of that,
growth conditions vey enormously.

Forests cover around 50% of the total area of Estonia contributing around 2.2 million
hectares with the growing stock approximately 470 milliod According to the UN FAO
Global Forest Resources Assessment (FRA), based on forest cosbeageof forest area

in land area), Estonia ranks sixth in Europe after Finland, Sweden, Slovenia, Montenegro
and Latvia.

4.7
m Forest land

m Agricultural land
m Bogs
1.0 m Other land
m Urban settlements

m Water bodies

Total area of Estonia by land categories

The proportion of dominant deciduous and coniferous forests is more or less equal,
covering51% and 49% of the total forest area respectively. Roughly 80% of forest land
consists of 3 main speciesScots pineRinus sylvestrjs32%), Norway spruc®icea abies
19%) and Silver and downy bircBetula pendulaand Betula pubescens30%). The
worlRQa I f t S &ihus fybestis(46.6Jm) Gows in southern Estonia in the
Ootsipalu valley.
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distinguished. The most common forest types in Estonia are:

1. Mesotrophic forest ¢ beautiful welllighted Scots pine Rinus sylvestr)sand
Norway spruceFicea abiesstands, growing on sandy soils. These are the forest
where the highest quality pine and spruce timber is growing. In regards of growth
speed and productity these forest belong above the medium level. Stem volume
in 100yearold pine stand may be around 3@%0 n¥/ha. Ground vegetation
contains mainly shrubs and mosses. These areligblled and beautiful forests,
which makes them also very important ingagds of recreational aspecthiking,
nature photography. So far, gathering is very popular in Estonia, mesotrophic
forests are perfect for picking bilberries, cowberries and chanterelle.

Mesotrophic forest; Mature Scots pine stand in Myrtillus sitepy

2. Mesoeutrophic forest¢ mainly Norway spruce, silver bircBgtula pendulaand
mixedspecies forests with high soil fertility and high timber productivity. At the
maturity, the stands growing volume may reach up to 60%ha From ground
vegetation, maily herbs may be found. Besides the best quality timber, these
forests provide us perfect also suitable possibilities for recreational activities.
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Mesoeutrophic forest; Middle aged Norway spruce stand in Oxalis site type

3. Nemoral forest¢ the most produtive forests in Estonia due to very fertile soils

with favourable moisture conditions and the humus layer up to 30 cm. Mainly
deciduous species are growing heceSilver birch, European aspe®opulus
tremuld), grey alder Alnus incana The growing stockf the mature stands may

be as high as 700(1000)%#ma. Ground vegetation contains of lush brekdved
herbs. For hikers these forests are not the first choice, still, loads of mushrooms
can be gathered here.

. Swamp forestg; the forests growing in organiils (peat) where the thickness of
peat layer is minimum 30 cm and may even reach as deep as 10(17) meters. These
ecosystems are in the constant developing phase from swamp to raised bogs. Due
to the constant excess moisture, the stands of Scots pine @many birch
(Betulapubesces) are of very low productivity and timber quality. Thus, the real
value of swamps forests lies in nature conservation and their stunning beauty:
they are extremely important as fresh water and carbon reservoirs. Further, these
ecosystems are very famous and popular among nature photographers around the
world. For gatherers, loads of cranberries and mushrooms are available there.
Depending on the age of the peatland, different kind of ground vegetation is
present¢ hydrophilic lerbs and mosses at the young stage (swamp) and shrubs
and sphagnum species at the mature stage (raised bog). At the intermediate
development stage (mesotrophic mire) species from both swamp and bog are
present.
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YPEF Educational material 201¢

Raised bog with the wooden path for hiking

5. Drained peatland forests formed as a result of an artificial drainage of different
swamp forests. Long lasting drainage of peatlands causes gradual changes in site
properties; the productivity and composition of understorey species change
similarly to aforest growing on mineral soils, making drained areas more
favourable for tree growth as well as for forest management. Timber quality and
productivity of these forests vary in big scale, depending on the duration of the
drainage. In some cases, the starafsdowny birch or Scots pine may reach the
top on the productivity scale.

For the past thousand years, forests have strongly been influenced by human. Forest
O2@OSNBR dzLJ G2 ym: 27T hLhyH#hS end 2fdng ANME @rtury (it S NN {
dropped to 30%. Forest loss was mainly due to the use of land for agricultural purposes.

The situation changed again after World War Il. Until the-20th century Estonia was

mostly an agricultural country, but agricultlrreforms during the Soviet occupation left

huge proportions of agricultural land out of use. These areas were then covered again

with forests.
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Compared to year 193%he total forest area has increased by more than 50%. Today, the
growing stock volume is 476 millior’m

The diversity of forests in Estonia provides habitats for a large number of species. This is
also due to the locatiom clos to the sea and to the vast forests of Russia. An important
part of forestry is game management, which aims to preserve wild game resources.
A total of 55 species are listed as game species: 18 mammal species and 37 bird species.
Moose Alces alces wild boar Sus scrofpand roe deer Gapreolus capreolysare the

most important game species. Furthermore, the populations of big game spebiesvn

bear Ursus arctog wolf Canis lupusand lynx I(ynx lynx¢ are in good conditions and

are hunted, thoughunder strict control. Example of endangered species: European mink
(Mustela lutreolg is listed by the IUCN as Critically Endangered species due to continuous
reduction, which is more than 50% over the past three generations and it is expected to
declineat a rate exceeding 80% over the next three generations. In Estonia its reduction
seems to coincide with the spread of the American mink. European mink now exists only
on the isolated island of Hiilumaa where it has been reintroduced since 2000 and from
where the American mink was removed.

Hunting bag and status of Game populations in Estonia

Hunting bag (2016) Estimated populations size (201
Moose Qlces alces 7390 11410
Wild boar Sus scrofa 17610 5620
Red deerCervus elaphys 1664 3436
Roe dee (Capreolus capreolis 11000 n.e.
Brown bear (Ursus arctap 55 700
Wolf (Canis lupus 114 200

Forests provide 35,000 jobs in the forestry sector and many jobs also indirectly in
transport, tourism, sports and other sectorBe@rding ownership Estonian forests are
divided into two categories:

1. State forests, which are mainly managed by The State Forest Management Centre
(RMK). State forests are divided into 18 forest districts and are used for
commercial and nature protectiopurposes. RMK also creates and supports
recreational facilities. State forests account for approximately 50% of Estonian
forests.

2. Private forests, which are managed by physical and juridical (companies) owners.
They account for about 50% of the foresthiere are about 110.000 private forest
owners and the average size of forest property is 10 ha.

About 75% of Estonian forests are managed. Forest act on forest management is very
strict. For example a forest must be restored within 5 years after ety and there is
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sustainability in forestry. Forests are important for timber production, nature
conservation and recreation. For every Estonian there is 1.7 ha of foresto@nof 15

Estonian people work in forestry.

The Baltic region, including Estonia, can be considered as a transitional zone between
intensively managed Western Europe and-gtdwth forest rich NorthREastern Russia.

Estonian forests play an essentialeoh economy, as well as maintaining the ecological

balance and carrying out social functions. Forestry is one of the most important branches
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Mostly timber is used for construction and furniture production, also plywood and
veneer. Production of granulated timber or pellets is enhancing due to growing
importance of using bioenergy.

Conservabn of forest communities in Estonia dates back to the first millennium A.D.
Ancient Estonian believed in the spirits of nature and considered old forests to be sacred.
Big oak and lime trees were considered to be sacred trees and people turned to them for
help. It was strictly forbidden to harm those trees in any way. The first dated act of forest
protection was in 1327, when Danish King forbade felling on three small islands in Tallinn
Bay in order to maintain them as maritime navigation landmarks.

Foress have mainly been used for the protection of marshlands, nature sites or
landscapes. In 1910, the Riga Association of Naturalists rented Vaika bird islands, in order
to ensure safe nesting opportunities for local birds and prevent the collection of eggs.
Thus, the first nature conservation area in the Baltics was established.

Today is 18 0f Estonian mainland and 2#of Estonian water area covered with different
protection areas. Estonia started to establish Natura 2000 network in year 2000 and
chose theareas to be included by 2004, when Estonia also became a member of
European Union. Natura 2000 consists of 66 areas for birds and 542 nature areas with
total area of 14 863 km2. Less than half of the areas are located in the sea. On mainland
the Natura 200 areas cover Egof Estonia territory.



Natara 2000 area

E Protected area

Natura 2000 areas. YPEF Estonia

Climate changes have a considerable impact on Estonian forest and forestry both on
ecologicabnd economical leve

Predicted increasing annual temperatures and precipitation influence forest ecosystems
functioning through more frequent storms and heavy rains. Due to milder winters ground
remains unfrozen which makes forest cuttings and timber extraction from nfoisst

site types aggravated.

Milder climate favours the spread of the indigenous root rbketerobasidionspp) in
coniferous stands. Further, invasive pathogens, such as red belt needle blight
(Dothistroma septosporungn pines or ash diebackfalara frainea)on deciduos trees

are becoming more common in Estonian forests.
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Germany

Germany is dominated by the temperate zor@eographicallyGermany is divided into
northern German lowlands, low mountain ragad foothills of the Alps with the Alps.
These conditions cause a natural diverse forest structure in Germany. The originally forest
vegetation is thedeciduousforest and mixed forest with coniferous fosés in mountain
regions. Forests increased by approx. 1 million hectares (10%) in Germany over the past
four decades.

Aerial view 10 km north east from Berlin. Source: Stephanie Gotza

The amount of forest area is about 11 Million ha (approximatelydf/Bhe total area of
Germany). Thdorest in Germanyconsists of just over half of coniferous tre€s5%)
(forstwirtschaftin-deutschland.de, 2019)The proportion of coniferous trees has been
decreasing for some years; the percentage of mixed forest isaseg(Waldwissen.de,
2019)

m forest area
m agricultural used area

settlement, industrial and
infrastructure used area

Amount of Forest area in Germany in %. Source: Holzabsatzfonds, 2006
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areas in Germany is the result of human interventions over meesturies. The
remaining forests are no longer primeval forests, but production forests shaped by
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humans. As a potentially natural vegetation form, beech forest communities would
prevail in German forests and cover 2/3 of the forest area (BMELV.de, 2011).

—
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Left: Typical picture of a coniferous forest. Source: Stephanie Gotza
Right: Beech forest in autumB8ourceAstrid Schilling

Generally, the today forest area in Germany can be divided into:

the rich pine north of Germany

the rich hardwood low mouratin rage of Germany
the rich spruce south of Germany

the coast area in Germany.

The forests in Germany have been managed according to the

principle of sustainability for 300 yearsoday this principle ‘“»ﬁ

is anchored in the Federal Law on Fore3tse founder of W

the principle of sustainabilitys the German Hans Carl von WMW
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should be felled as can grow back through regular reforestation.

Germany rankamong the densely wooded countries in Europe. This is largely a result of
the efforts to rebuild highyielding and ecologically valuable forests after the destruction
of large forest tracts over the past centuri@VELV.de, 2011).

Today you can find aboul0 types of trees in Germany. The main types of trees are pine
(Pinus sylvestrisypruce(Picea abiesheech(Fagus sylvaticagnd oak(Quercus ssp.).
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Distribution of the tree species in Germanyd(Schilling) Sourceof data Waldwissen.de, 2019
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coniferous sites were and will be transformed into mixiEtiduoussites.

Mammals, who are living today in the Germeaciduousforest, are Martens, Fallow
Dears, Red Dears, Boars, Lynxes, Foxes, Beavers and @ttdrs. momentthere are
diverse discussions abown apex predatoin the German forest.There were no more
wolves in Germany for more than hundred years. But since the beginning of the new
millennium,the wolf (Canis lupus) canick hometo Germany Almost 1000/ olves live

in Germary now (BfN, 2018)Most of the wolf packs live in the eastepart of Germany
especially in the States of Brandenburg and Sachsen.

L - 2 2

LeftEWoIf in the Schorfheide, Germany. Source: Bernd Petrikat (Pixabay)
Right:Otter in the Schorfheide, Germany. Soer Astrid Schilling

The rare plant species in Germany include, for examplettieS I & | y i Q@antS e S @

is found on dry grasslands and in pine forests in Europe.

Old native tree species anglanted again, especially at forest edgekhis includes, for
example, thewild pear (Pyrus pyrastegs seen in photo Strictly protected plantslike

the Monkshood(Aconitum ssp.should not be collected or damaged in the w{gee

photo 93). From strictly protected plantsno flowers leavesor roots may be pickd

(www.kostbarenatur.net/pflanzerunter-naturschutz).
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Middle: Wild pear (Pyrus pyraster). Source: Pixabay

Right: Monkshood (Aconitum ssp.). Source: Annette Meyer, Pixabay
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But what is the future of the German forests? The Global Warming, especially the annual
average rise of the temperatures, will influence the forest ecosystémi00 years there
will grow moredeciduousthan coniferous trees.

The incidencef rare flora and fauna is also fostered by targeted measures or omissions
such as:

the establishment, tending and conservation of closené&ture forest edges,

leaving deadwood in fores{see photo 94)

the conservation and upkeep of special biotopefoirests, e.g. wetlands, heathland and
xeric grassland,

the protection of certain species such as red ants, bats, birds or orchids.

So theClimate changés the main problem for the German fotes The frequency and

intensity of extreme weather conditions such as heat, drought and storms, pose

a significant threat. As a result, the trees are getting weaker and give way to pest
infestations, like insects and fungi. Risk assessments predict aagneg forest fire risk

for Germany in the coming decades. This is mainly due to increased temperatures and
RSOfAYAY3I NIAYTFIEf RddzZNAY3I ALINAYy3IAS &AdzYYSNI |
foresters in Germany is the stabilization and vitalizatiofooést stands by conversion of

forests to climateadapted mixed forests with predominantly native broadleaf and needle

tree species.
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The Federal Law on Forests and the Law of Foréstestates guarantee the sustainable
ecological, economic and social performance of the forests. The German forest area is
divided into state forest (34%), community forest (20%) and private forest (46%).

In most of the Federal states the state forestdivided in regional forest offices. The
forest offices consist of individual forest districts with a size of 1.500 to Jh86tares.
The forest districts are managed by foresters.
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Left: Young foresters in Eberswalde, Germany. Source: Astridrtgchilli
Right: Old Forest academy in Eberswalde, today HNE Eberswalde. Source: Astrid Schilling

The main tasks of the forest offices are the management of the property as well as the
management of the forests under economic aspects. These tasks include thecpood

of wood as well as harvesting and marketing of wood and-woaod products. On the
same area they have to guarantee the protection and recreational function of the forest.

In Germany there are four Universities, where you can study Forest Scigkicése
Universities of Applied Sciences you can study Fordgteyat the HNE EberswaldéneFe
the education is more practieeriented.

In the last years the annual logging in Germany has been greater than 50 miflion m
(without bark). The per capitaonsumption of wood amounts 1.3 3nThe forest and
timber industry, including processing and paper as well as printing and publishing,
comprise nearly 1.3 million jobs. Most of the people are organised in various professional
and interest groups, like BOPnion of German foresters) or SDW (German Association
for the Protection of Forests). The SDW was founded in 1947 and is the oldest citizens'
initiative in Germany.

In Germany, anybody can enter forests for recreational purposes ngtinme and
anywhere. It is a right to which citizens are entitled, but also commits them to act
responsibly towards the forest owner, nature and other people who take a rest in forests.
Forest and nature conservation legislation contains restrictions atiirements for
forest visitors, e.g. ban on access to certain areas, ban on smoking and open fire and
straying from roads, keeping dogs on a lead and the protection of trees, timber and
forestry or hunting facilities (BMELV.de, 2011).
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Planting a tree \th a forester. Source: Astrid Schilling

Forest education iforest-related environmental educatioand isone of the central tasks

of a German forestef-orest educatiortonveys values such as respect for nature and the
environment and responsible use ofir natural resources. Forestlucation at its best is
learningby experience and acting

To lift out the value of the tree in the society, a Tree of the Year (BAUM DES JAHRES) is
presented in Germany. Every year numerous activities take place all arbentrée of
the Year, e.g. special educational programs for childwetnee planting actions.

Protected areas]ike nationd parksor surfacesof Natura2000 protected area network,
are considered classical meansctmservation of biodiversitfWwWF, 2008)

Protected areas designated undeabibnal law includeBiosphere reserves, National parks
and Nature reserves. In Germahg Bosphere reserves are recognized by UNE&E®
figure left). One of the most beautiful Biosphere reserves is the Spreewald in the State of
Brandenburg (see picture right).
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Left: Biosphere reserves in Germafgreen areas). Source: Lencer, 2009
https://commons.wikimedia.org/w/index.php? curid=3719798
Right: Biosphere reserve Spreeweurce: Astrid Schilling

Naturschutz-
gebiet

The National p NJ & . | & S Nivas @&n8edid 1070 fadktbe first national park in
Germany. Today we have 16 national parks in gxgiandscapes in Germany.

Additionally nearly 9.000 nature reserves exist in Germany. They take about 4% of the
surface of GermanyBfN, 2016) The sign for a nature reserve (Naturschutzgebiet) is
a black owl on a yellow background.

Natura 2000 and thélora-FaunaHabitat (FFHareasare protected areas under European
law. In Germany Natura 2000 became legally binding in 1998. Germany has reported
more than4.500 FFHareas, which cover threbio geographical region@lpine, Atlantic

and Continental).

Ewen though not the entire spectrum of biodiversity in protected areas is represented and
can be protected, they contribute significantly to the preservation of the most
endangered habitats and species (WWF, 2008).
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Greece

Forest characteristics and foreggpes

Greece is located at the southern edge of the Balkan Peninsula. The country's topography
IS mostly mountainous. Thellest mountain is Olympus @18 m).

The climate is typically Mediterranean over most of the country, with wtorrot
summers andnild winters. Usually there is little or no rain in the summer, but quite often
the dry season may start as early as April and finish in fall.

LY DNBSOS: F2NBada FyR g22RfIFYyR | 002dzyd F21
are deciduous and 43%mifers. The main tree species af@uercus sp., Pinus halepensis,
Abies spandFagus sp

-

Forests in Greece. Source: YPEF Greece

The forest cover in Greece is low. Nevertheless, Greece has a significant diversity of forest
ecosystems. This diversitg due to the rich flora, the diversity of climate types, the
diversity of geological formations and rocks, the existence of peninsulas and islands, the
geographical position of the country among 3 continents and the historical, economic and
social changes.

The following vegetation zones can be distinguished:

Mediterranean evergreen forestAt low altitudes, there exist evergreen broadleaved
species lik®lea europaea, Arbutus sp., Quercus coccifera, Quercus ilex and Erica sp

Forests oPinus halepensi®inus brutia, are founoh patches in the coastal lowlands. The
forests are rather open, and have a shrub layer of evergreen species.
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Forests in Greece. Source: YPEF Greece

Macchie or maqui® ¢ KS {GSNXY aYl OOKA S¢des2riig adenidelj dzi a ¢

sometimes impenetrable, scrub vegetation, generally-3% m tall which is mainly
composed of hardeaved evergreen species such @sercus ilexand Arbutus unedo.
Macchie also is composed of some deciduous shrubs.

Phrygana The term "phrygana" is usedrfan open dwarf shrub dominated by low, often
cushionshaped, aromatic, spiny or grdgaved shrub. In islands and degraded evergreen
broadleaved forests, (as a result of long and frequent fires) there are areas covered by
ALIKNEIIYIl € d
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Impression®f Greece. Source: YPEF Greece

Deciduous forestQuercus pubescerd Q. frainettoare the most widespread species of
deciduous oaks generallyceurring in the hills and lowemountain slopes in the more
continental parts of the country. Wetleveloped naturbforests ofCastanea sativaccur
locally in central and northern Greece.

Montane coniferous forest Large coniferous forests, dominated by eitfnus nigraor
by Abiesoccur on the mainlandat altitudes between 600 and 800m. Pinus sylvestris
forms forest locally on noftalcareous mountains in the north.

In the same zone, broadleaved decidudtegus sylvaticand Fagus orientali$orm pure
stands on the richer and deeper soils.

Montane Mediterranean In higher altitudes, over 1.800., there are fored such as
Juniperus foetidissimand Pinus heldreichiiln northern Greek borders and at medium
altitudes, we can also find forest sectionsBétula pendula, Larix decidua, Pinus peuce
andPicea abies species
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Impreséions of Greece. Source: YPEF @reec

Subalpine and alpine communitied he timberline is generally formed Bynusor Abies
in northern Greece and bZupressus on Cret®©ver 2.002.200 m high the areas are
covered with species of logrowing shrubs.

Lowland cliff vegetation Limestone liffs and to some extent also cliffs of siliceous rocks,
especially in the Aegean region, are of great botanical interest, with a characteristic flora
OFrft SR aOKlIaYvY2LKedSatdd ¢KS -l dovdydaed 0 S &
perennials.

Impressions bGreece. Source: YPEF Greece

Riparian vegetation Streambeds at low altitudes are generally lined by treeBlatanus
orientalis and Nerium oleander dnat higher altitudes bySalix sp., Alnus glutinosa,
Fraxinus angustifolia and Populus.sp.
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Impressions of Greece. Source: YPEF Greece
Typical and exceptional fauna and flora species in forests
Flora

In Greece thereare about 6900 species and stdpecies of vascular plants. Endemic
species andub-species in Greece are oveBQ0. Flora diversitis the result of a number
of factors, the most important being:

Old flora containing many Tertiary species which have survived the Quaternakgdese

The existence of islands, mountain ranges, isolated land masses, as a rgsalbgical
change in theMediterranean Sea.

The fact that flora in Greece is influenced by central European, Anatolian and Pontic flora.
Human intervention and domestic animals which destroy and change natural vegetation.
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Impressions of Greece. Source: YPEF Greece
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Fauna in Greece has a great diversity because of the many forest types ranging from
mountain habitats of dwarf pines to coastal gallery forests. It is actually a mixture of
European, Asian and African species. It includes bears, wild cats, brown sqackals,

foxes, deer, wolves, as well as the rare species ofgaht, which inhabit the mountain
regions of Crete. In Greece there are about 116 mammal species, many bird species most
of which are migratory birds and a rich entomofauna.
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Animals ofGreece. Surce: YPEF Greece
Forms of nature protection such as national parks and Natura 2000 sites
In Greece there are four forms of nature protection:
1. Ancient semnatural forest types

They include regions that were integrated into the European netwairkbiogenetic
reserves.

2. Strictly protected forest reserves
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This category includes National Parks, Aesthetic Forests and Wetlands.

3. Forest and woodland under a special management regime

Impressions of Greece. Source: YPEF Greece

This category includesr@ected Natural Monuments, Controlled Shooting Are@ame
Breeding Stations and Wild Life Refuges.

4. Natura 2000 sites

Nowadays in Geece NATURA 2000 sites covef@df the total territory and they are
divided into three main categories:

5. Mountainous and itand NATURA 2000 sites which are far from coasts and
wetlands.

6. NATURA 2000 wetlands such as lakes, lagoons, rivers, swamps.

7. lIsland and coastal NATURA 2000 sites.
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account for 74%, whereas 26% are rsiate forests.

Forestry in Greece is based on sustainable forest management. Greece established the
principle of sustainable forest managemeirt the Forest Law in 1928. Since then
sustainable forest management has been implemented in forestry. Management of all
forests is based on forest management plans which are valid for a period of 10 years.

The main body for protecting and managing the wvy's state forests as well as for
supervising the private forests, is the Forest Service.



Hungary

Hungary is situated in the middle of Europe, at the central and Western part of the
Carpathian Basin. Hungarynmsinly flat. Only 1/3 of the country has an altitude of over

200m above S f S@St & ¢KS KASKSaOwmbRhYO A &aKYERISH
altitude is the floodplain of river Tisza (75.8m), in the south of the country.

The most characteristic regions in Hungary are the Northern and Transdanubian
Mountains of medium height ahthe two basins: the Great Plain and the Small Plain. The
slopes of the two mountains are mostly covered with forests.

¢tKS o0l O0102yS 2F (KS O2dzyGNBQa 41 G4SN NBa&2dzN

Tisza. Part of the natural watercourses originatesm the Alps and Carpathians and

flows into the two big rivers inhe territory of the country. The largest lakes are Lake
Ffrad2ys [F1S 2StSYyOSA FyR [F1S CSNI! Id (K

The majority of Hungary belongs to the European deciduous forest zone and parts of the
Great Plain to the fores$teppe zone. Howeverhé preserved original plant cover of
Hungary is only a small fraction.

The large lower parts are characterised by small amounts of precipitation and extreme
temperature changes. The natural forest areas are found in the Western Transdanubian
region and mantains. There the annual precipitatigenerally exceeds 60@m, which is
necessary for the maintenance of forests. In the lower regions, forests can only develop
on floodplains or where the water level is not too high but close to tree root. In areas
with no water resources only brush lands develop which can hardly be called forests. As
forests are needed at such areas for protecting and improving soil and agricultural areas
or for providing recreational areas, drought tolerant species are planted (ystraks

that are not native to the area). Thus, it is clear that climate conditipmsostly the
annual precipitation and the related air humidity and the presence or absence of
supplementary water resources determine the areas where Hungarian foresis gr
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Years of human intervention and natural conditions have changed forests and the natural
environment significantly. There is no forest in Hungary which is unaffected by human
intervention.
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Typical and exceptional fana and flora species in forests

Flora

Beech(Fagus silvaticajorests are mainly located in mountains and in the lowest but
colder and more precipitated TrafiZ3anubian regions. Today in Hungary, beech forests
provide the largest wood volume per hectarexch are also very important for the
environment and nature protection.

. 380K B & ttt Y201t 0aSOA0

Oaks(Quercus sp.are the most typical species in the country. They form mixed forest
stands with a number of other species. Hornbeaak brests are found on hills of
average height with a characteristically closed canopy. In their typicaktarey stands,
hornbeams form the second canopy underneath sessile and pedunculate oaks.

Left:Hornbeam forest{ 2 dzZNOSY DST I DSt SYSy
Right: Hornbeanh | { T2 NBad o { 2dz2NOSY {11 o




Turkey(Quercus cerriggnd sessileoak (Quercus petredprests are the most widespread
associations, common in the mountains and hills. The shrub and herbaceous layer of
turkey andsessile oak forests, is usually very rich due to the-iggmhanding construction

of the canopy of both species which lets light pass through.

Turkey oak forestsf 2 dzNDOSY t+f Y23t 0aS@A0a

Loessoak forests(Quercus roburare special relict forests ued priority conservation of
which only a few acres maintain the original marginal lowland vegetation before human
intervention.

Beside climatezonal forests,gallery riparian forestsplay an important conservation,
ecological and economic role.

Hardwood forests, consisting of oak, ash and elm, are found in flooded areas and were
developed due to the presence of water. The main species are pedunculaté@akzus
robur), Hungarian ashe§Fraxinus angustifolia ssp. pannonia)d the fluttering elm
(Ulmuslaevis)which unfortunately declines due to the elm tree disease.

Willow and poplar floodplain grovesre associations found in the lowest flooded areas
of the Plainrivers. They are commonly characterised by rivers, flooded for long periods
throughout the year.

The major species of these associations are white will®edix alba) black and white
poplars(Populus nigra and Populus allzagd the bushwillows (Salix sp.)

Today, on this area due to intensive forest management Euramerican poplars have als
been planted.

The widely cultivated forest species is theckf 2 Odza (i (Robitdd pSeudodcacia)

GAUK &aK2NI NROGFGA2Y LISNA2Ra 6KAOK YI 1S | OF(
forests. This species, native to America, Wwasoducedto Eurge hundreds of years ago.

Acacias are especially important in poor soil sites, where it is often the only species that

can grow. Its wood, apart from other uses, is very useful as firewood even when it is
Y2AA0dDP a2NB2J3SNE | OF Og\bke@ad ySOGIF NI A& 3I22R T2

56



YPEF Educational material 201¢

LeftCt 2 SNRAY 3 | OF OAL ® { 2dz2NDSY t SGSNI .
Tfs

Right! OF OAl ¢22R® { 2dzNOSY [t & DST I
Climate conditions in Hungary are not the most appropriatepioe forests Pine forests
usually form single species forests. Mixed forests are émiyned with Austrian pine
(Pinus nigrapnd Scots pinefPinus sylvestrigyhich are of great importance in Hungary.
We can also find spruces and larct{Pgcea abies and Larix decidug)ngle planted pine
species are ecologically unstable, since theytlareatened by pest diseases.

The rapid growth oEuramerican poplargPopulus x. euramericang)ypically planted on
plain or floodplain areagfacilitates intensive economic activities. Euramerican poplars
are established for economic reasons (paperdurction) and not for protective reasons.

9N} YSNROFY LIRLX FNE 6AGK 6AtE26a Ft2y3d (KS

Fauna

Game stock is a vital part of forest biocenokaxge forests are the perfect habitat for red
deer (Cervus elaphus)allow deer (Dama dama) mouflon (Ovis musimon)roe deer
(Capreolus capreolughd wild boarn(Sus scrofa)Small game species such as hgtepus
europeaus)and pheasantgPhasianus colchicuge also found in Hungarian forests,
mainly in smaller plain forés.
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All experts agree that big game stock has exceedingly multiplied, and in some cases
animals cause serious damages to forests, mainly because of browsing. Over the past

decades, due to conservation policy, predatory mammals such as wolf, lynx, wdddcat
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golden jackal(Canis lupus, Lynx lynx, Felis sylvestris, Canis aureus aheses)e
appeared in the highland forests from where they were previously excluded.

[+alts I
Forms of nature protection suchs national parks and Natura 2000 sites

Nature protection

Protection of forest resources (plant and animal species, geological elements) is ensured
by declaring them as protected and strictly protected areas. These areas include: national
parks, landscap protection areas, protected natural areas, and natural monuments.
Nearly 106 of the national territory is under legal protectioNature conservation is in
many cases related to forestry. This is proved by the fact that the proportion of forests in
the total protected area is more than 50%. Forest reserves are a unique nature protection
category.

tdzal GF brdA2ylFt tIFN)] | 2Nli26t 3 LH;(néa.zrﬁéNJ NB 3 dzf |
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The most significant part of NATURA 2000 aredungary includes forests. The benefits

2T F2NBada 2y LIS2LX SQa KSIf4K FYyR fAFS | N
management includes recreational activities as forests are overwhelmed by visitors
especially in areas close to big cities. Asdedorests is free of charge in Hungary.
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M Forest Health

There is a big discussion about the harmful effects of human activity on forests and their
deterioration. The craial threats for moderate climate forests are air pollution, since the
MPTNQAT YR OfAYFGS OKIy3aSs aayOS GUKS wmdboon
YIye 9dzNRPLISIFYy NBIA2yas GKAa gla yz2ad GKS Ol 3

Organization of Forestry

For the past 80 years the forest area of Hungary has been gradually increasing. This is due
to largescale afforestation and tree planting carried out under the supervision of
professional foresters. As a result, forest area which after $eeond World Wawas

hardly larger than 1 million hectares today exceeds 1.9 million ha.

In Hungary the share of state forests isS¥®60f community forests is% and of private
forests is 42%. A lorAgrm goal is the increase of private and community owned forest
areas hrough afforestation. State forests are managed by state forest management
corporations. However, other national institutions like water resource directorates,
national parksg are also managing state forests. The share of community forests is
relativelysmall. These forests mostly managed by municipalities of villages and cities.

C2NBad Cdzy tIN] FyR I A3IK {SIid {2dz2NOSY t |

The majority of private forests are undivided joint properties which are managed by
natural persong having contract- or corporations.
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To ensure sustainable forest management forests are managed only according to district
forest management plans issued by the forestry authority for both public and private
forests.

Forest fires multiplied in théast few decades in Hungary. The reasons can be found in
climate extremities, less precipitation, the increase of mean annual temperature and
a series of winters without snowfall.

Not only the frequency but the intensity and the speed of forest firegleined heavily

in extremely hot summers in the latest years. High fire intensity has adverse effects on
the whole vegetation, its structure and the forest site as well. Contrary to low intensity
fires, the vegetation is not always capable to short termemeration after intensive fires,

and the secondary effects (erosion, deflation) may result in the degradation of the site.

Surface fires, when surface litter and other dead vegetal parts and smaller shrub burn
have been common in Hungarian forests. Asgesult of changing natural and weather
conditions surface fires develop to canopy fires more and more frequently. Canopy fires
mostly develop in coniferous forests, mainly in the Great Hungarian Plain. Ground fire is
not significant in Hungary, though due to partial, relatively thick peat it is not
unknown either.

GENF RAGAZ2Y T € AN} aatlryR dzaS AyOfdzRSa o0 dzNy
accidentally spread to nearby forest. These fires usually burn between February and April,
after snowbreak.

Forest litter, needles, dead twigs and branches get totally dry in arid summer periods
(June August) without rainfall and start easily burning as a consequence of negligently
lighted fire.Coniferous forests are highly endangered, as a small litter lagecdn even
result in canopy fire in this period. Summer fires usually burn in the Great Hungarian
Plain.

Forest fire hazard strongly depends on weather. In extreme weather conditions the forest
authority prohibits fire or visitation at specified foreglots. When a fire ban is in place,
the lighting of any open is forbidden, including camp fires within 200 metres of any forest
land.

The farmers and farm stead owners usually induaesfin the frames of their agricultural
activities by controlled burnings and wasteland burnings which are lighted negligently,
irregularly or without the needed permission. Most rarely wildfires are caused by
improperly used agricultural equipment.

The hkers usually cause fires by campfires which are not properly extinguished or which
were lightened at an improper place. Another common cause of fires is burning cigarette
thrown away by hikers, but it is also possible to induce fire by a car parking logriaigs.



A case study has revealed that the extremely high number of fires arose near highways
and railways had been caused mostly by burning cigarettes, and secondly by the brakes of
freight trains.

Children (age of 5 or 6 years) might cause fires nagligéy throwing burning matches
or unattended and not extinguished small camp fires.

The relevant information on fire prevention might be easily transmitted to adult audience
through the children. (Hey, Daddy, do not throw away your burning cigarette!)

Based on longerm observations the condition of Hungarian forests is normal compared
to the European standards. This may be due to the site features, the dominance of mixed
broadleaved forests, and also traditional, cardfutontrolled forest management based

on management planning.

However, the area of forest damage showed an increasing trend in the last 60 years. It is
because the climate has been changing: and the health status of the Hungarian fprests
beside the foret management, strongly depends on the weather conditions.

The climate change scenarios (more frequent and more severe droughts, more frequent
extreme meteorological events) therefore predict even further negative trends in forest
health.

Therefore the pactice of the recent forest management must be reconsidered from
different points of view:

natural regeneration is better than artificial;

tree species choice must be fitened, and climate matching/assisted migrations should
be fostered: introducing pneagation material from more southern populations of the
most climate sensitive tree species like beech, sessile oak, etc.;

increasing biodiversity: mixed stands instead of monocultures and supporting earlier

yS3t SOGSR yIiAB®S GNBESSRYRNBRE&HAD alLISOASas S¢
increasing the structural diversity, such as small scale cutting areas, increasing size and
age diversity, certain amount of dead wood left in the forest as microsite;

alternative forest management systems: continuous cover forestry insteatkafcut
systems should be considered where possible;

proactive consideration of potential future health risks: arising native and alien pests and
pathogens, extreme weather events, forest fires;

{2dNDSY wSOSyid GNBYRE 27Tadh@ABikai(Sokén 0i7K Ay | dzy I+ NBY |



Latvia

The total area of the forest lands constitute more than a half of the territory of the state.
Latvia is the fourth country in Europe (after the Finland, Sweden and Sloveniadheit
largest proportion of land area covered by forests and other wooded lands.

In Latvia, forests are comparatively natural systems. Most of them are naturally
regenerated forests however with clearly visible indications of human activities. In the
context of forest growing conditions approximately half of the forests of Latvia are
located on dry mineral soils. However a comparatively large proportion of forests lay also
on drained soils. The forests on wet mineral soils take only small part the totdtfor
area, as well as forests on wet peat soils.

The forests of Latvia are dominated by three tree spegi8sots pine, Norway spruce and
birch species (silver and downy birch). The remaining forest areas are occupied by stands
of black alder, grey aldegspen, ash and oak, and other tree species. The coniferous
stands in general occupy almost half of the total forest area, but stands of deciduous
treesc other half.

Forests in Latvia. Sources: Aigars Jansons and Raimond@utnjn{ CwL o { Af | @I a ®

Latvia is located in the contact zone of boreal coniferous forests and nemoral summer
green deciduous forests, therefore the species, which are typical for these both forest
biomes, can be also foud in the forests of Latvia.
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The rare and especially protected species in the forests of Latvia are brown bear,
dormouse, northernbirch mouse and searal species of flittemouse. A protected
species is also otter. From reptiles, the very rare and eslhe@eotected species are
smooth snake and swamp turtle. The diversity of bird species in the forests of Latvia is
very large. The very rare and endangered species are spotted eagle, red and black kite,
eagleowl, roller and green woodpecker. The rare gmdtected tree species in Latvia is
common yew, which occurs mostly along the coastline. A protected species is also
common hornbeam.

o - A ~

Forests in Latvia.‘Sourdéaimond Putni [ { CwL o{Afl @l ad

In orderto protect and maintain biodiversity of nature, in Latvia there are 684 specially
protected natural areas approved by law or regulations of the Cabinet of Ministers. The
protected areas are classified as:

Strict nature reservesTerritories untouched by human activities or nearly natural, in
which unhindered development of natural processes shall be ensured in order to protect
and study rare or typical ecosystems grattsthereof. There are 4 strict nature reserves
established in Lafaca 2 NA O&l € T DN EAX YNHzaG1FftyA FyR

National parks Broad areas which are characterised by outstanding nature formations of
national significance, landscapes and cultural heritage landscapes untouched by human
activities or nearly natural, a div@ty of biotopes, abundance of cultural and historical
monuments. Along with nature protection, scientific research, education and organization

of leisure have an important role. There are 4 national parks in Latvia: Gauja National

t Nl ZSYSINW D {GfARYSINBE tblF A2y FE tIFN] FYR wn

Gauja NP andlemeri NP Latvia.
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Biosphere reserves Broad territories in which landscapes and ecosystems of
international importance are located. The aim of these reserves is to ensure the
preservaton of natural diversity and to promote sustainable social and economic
development of the territory. In 1997 North Vidzeme Biosphere Reserve was established
in Latvia. It is included in the international network of biosphere reserves.

Nature parks Territories that represent the natural, cultural and histoaic values in
particular region, and are suitable for recreation, education and the instruction of society.
¢CKSNBE IINBE nH yIdGdz2NE LINyA Ay [FTGGAlIZT FTNRY
t I N} FYR blddz2NB tIN] a5 dAaAl g Qa / ANDf Sa¢ o

Protected landscape a&as Territories remarkable for original and diverse landscapes and
special beauty. The aim of these areas is to protect and preserve cultural environment
and landscapes characteristic of Latvia in all their diversity, as well as to ensure the
preservationof environment appropriate for recreation of society and tourism. There are

9 protected landscape areas in Latvia.

Nature reserves Nature territories unaffected or slightly affected by human activity,
which include habitats of specially protected wildupi and animal species, and protected
biotopes. There are 259 nature reserves in Latvia.

Nature monuments Separate, isolated natural formations: protected trees (secular trees,
potential secular trees, rare trees of foreign species, specifically trees)rdlogical
plantings, avenues, geological and geomorphological nature monuments (detritions of
rocks, secular stones, caves, springs, waterfalls), which have scientific, cultural and
historical, aesthetic or ecological value. 206 geological and geomlogial nature
monuments, 89 dendrological plantings and 60 avenues are protected in Latvia.

Forests in Latvia. Sourdgaimondt dz{i yJA{yGWL a{ Af | @I 4 ®

In Latvia, approximately half of the forests are owned by the state,tf@tothers are
owned by the private owners and enterprises, and local governments. The territories of
the state forest propertywhere the main aim of management is nature protectign
forests in the National parks and strict nature reserves, are manhgeke institutions of

the Ministry of Environmental protection and regional development. For its part, the
state forest property, the main aim of management of which is to ensure the
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implementation of commercial interests, is managed by the Joint StoekklJo y & & [ G OA
grtaida YSOAE oa[ltG@AlLY {dGFGS C2NBadaé 2N |
whole rotation cycle, including the sales of timber.

Sustainable development in the forest sector is guaranteed by the Forest Law, which
define norms réated to theduties of forest owners when they manage their properties.
The Forest Law also determine that natural persons have the right of access and free
movement in a state or a local government forest, if normative acts do not limit it. Access
and free movement of natural persons in other forests may be restricted by the owner or
the lawful possessor of the forest.
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Lithuania

Lithuania is a country in Northern Europe. It is a lowland country. Total land area of
Lithuania is ~6.5 million hectares and population of 2,9 million.

The climate of the Lithuania can be described as typical European continental influenced
climate with warm, dry summers and fairly severe winters. Lithuania is situated within the
so-called mixed forest belt with a high percentage of broadleaves and mixed cenifer
broadleaved stands.

LATVIA - LATVIA
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Lithuanian forests by dominating tree speci8surce: https://www.forestgen.mi.lt/

Forests cover almost 2pillion hectares, or about 33,5% of the total areé Lithuania
and gives ~0.7 ha per capita (comparing with the nearest neighbors, this number is less
than in Latvia, but higher than in Poland).

Pine forest is the most common forest type, it covers more than 1/3 of the forest area. It
is followed by Sprueand Birch account for about 21 and 22 percent respectively. There
are some forest areas with Alder, which is fairly high, and indicates the moisture quantity
of the sites. Oak and ash can each be found on about 2 percent of the forest area. The
area occpied by aspen stands is close to 3 percent.
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1948 forest coverage was less than 20% of total area. To fix this situation actions, such as
a largescale afforestation, stéed to betaken

Coniferous tree species are prevailing in Lithuania. Pine and spruce stands amount to
more than a half of forests, whereas among deciduous species birch stands are prevailing.
The highest volume of timber is recorded in pine, spruce bimdh stands, and the
highest annual increment is noted in aspen and black alder stands.

Role of forest is very important In Lithuania from social, economic and ecological point of
view. Numerous people, either individually or with féies spending time in forest for
hiking, harvesting fruits or berries, collecting herbs, watching birds, hunting, educating
kids etc. As there are no oil or coil nor gold or diamonds, forest remains one of the basic
sources for the state economy. About 8tbusand people in Lithuania both directly and
indirectly are involved in forest industry. Despite it, in general 2/3 of Lithuanians things
negatively about forest cuttings.

Natural and semi natutdlora occupy one third of Lithuanian territory. There are 1795
flora species inventoried in Lithuania. Most flora species grow (713 species) in forests.
More than 4000 species of fungus are founded in forests. There are 321 bird species, 213
of them bred or used to breed in Lithuania. The White Stofkicbnia ciconjawas
declared the national bird of Lithuania in 1973.

Lithuanians believe that storks bring harmony to the families on whose property they
nest; they have also kept up the tradition of tedjitheir children that storks bring babies.
Stork Day is celebrated on March 25. Notably, Lithuania is a beneficial and important
habitat for these birds: it has the highest known nesting density in the world.

Among trees, there are exceptional trees imrests. Oak stands occupy 2% of forests
areas in Lithuania. Oak is a symbol of strength. Down the ages Oaks were respectfully
protected. Since 1420, the felling of old oaks was forbidden. Stelmuze Oak is the thickest
and the oldest tree in Lithuania and onéthe most aged oaks in whole Europe. Stelmuze
Oak age is about 1.500 years, diameter is 3.5m, perimeter close to ground is 13m, and
height is 23m. Just-8 men can to clasp in arms the stem of Stelmuze Oak.

The tallest tree in Lithuania is 46 m heidt80 years of age larch in Degsne botanical
reserve.

The largest animal in Lithuanian forests is European Bi&isor{ bonasys The
reintroduction of European Bison started in 1969. In 2017, there are about 210 free
ranging European Bisons.

Among game amals, Roe DeeiCapreolus capreolypredominate in Lithuanian forests
and open countryside. One of the most popular game animals to hunt is Wild Bosar (
scrofg, not just because of the taste of their meet, but also because they can cause a



variety of camage.The most commomromplaintis rooting resulting in the destruction of
crops and pastures.

Fallow deer Dama dama were brought to Lithuania in the 167th centuries. They were
raised in enclosures and served as decoration for parks. Later on tilemdisappeared.
The present population was came from fallow deer, which were brought from former
Czechoslovakia and Soviet Union in 1976

Beaver Castor fibey are a keystone species helping support the ecosystem of which they
are a part. They createvetlands, which increase biodiversity and provide habitat for
many rare species such as water vol&svicola terrestriy otters (utra lutrg and water
shrews Neomys fodien)s They were almost extincted at the beginning of 20th century,
then the reacdmatization of beavers started, and as a result of which these animals
became common on the whole territory of the country, bringing more and more damage
to the forests,flooding farming land. A beaver family can fell as many as 300 trees in a
single winteé. According to official statistics on game animals in 2015, there were ~44
thousand beavers.

Stelmuze OalkSourceMindaugas Maksvytis

Among trees there are exceptional tremsforests. Oak stands occupoof forests areas

in Lithuania. Oak is treatleas a symbol of strength. Down the ages Oak was respectfully
protected. The felling of old oaks was forbidden since 1420. Stelmuze Oak is the thickest
and the oldest tree in Lithuania and one of the most aged oaks in whole Europe. Stelmuze
Oak age is abaul.500 years, diameter is 3.5merimeter close to ground is3mn, and
height is 28. Just 8 men can to clasp in arms the stem of Stelmuze Oak.

The tallest tree in Lithuania is 46 m height 150 years of age larch in Degsne botanical
reserve

The largestanimal in Lithuanian forests is European Bis(@ison bonasus)The
reintroduction of European Bison started in 1969. There are more than 50 free ranging
European Bisons nowadays.

Among game animals Roe Dd&apreolus capreolupredominate in Lithuaniarfiorests

and open countryside. One of the most popular game animals to hunt is Wild Boar
(Sus scrofa)not just because of the taste of their meet, but also because they can cause
a variety of damage. The most common complaint is rooting resulting in tegubéion

of crops and pastures.
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Sus scrofaSourc: Mindaugas Maksvytis

Fallow deerfDama dama)vere brought to Lithuania in the 167th centuries. They were
raised in enclosures and served as decoration for parks. Later on fallow deer disappeared.
The present population was raised from fallow deer which were brought from formal
Czechoslovakia and Soviet Union in 1976

Beaver(Castor fiberpre a keystone species helping support the ecosystem of which they
are a part. They create wetlands whichrie&ase biodiversity and provide habitat for many
rare species such as water vol@gvicola terrestris)otters (Lutra lutra)and water shrews
(Neomys fodiens)hey were almost extincted at the beginning of 20th century, then the
reacclimatization of beave started, and as a result of which these animals became
common on the whole territory of the country, bringing more and more damage to the
forests, flooding farming land. A beaver family can fell as many as 300 trees in a single
winter. According to offtial statistics on game animals in 2015 there werd thbusand
beavers.

From 2018 Lithuania State Forests Enterprise performs functions of the institution
AYLX SYSYy(dAy3 GKS NARIKGA | YR Rdzhsffeds. Itxxd GKS
ordinates and organizes regeneration, maintenance, protection of state forests and the
exploitation of forest resources, forest regeneration, protection and management,
organizes a uniform state fire prevention and sanitary forest protectystem.

Nature Protection and Forest Department at the Ministry of Environment directly
participates in the formation, organization and coordination of forest policy and strategy.

In 1990, after the restoration of Lithuaniamdependence, the land reform started. Today
there are three types of forest ownership in Lithuania. Today there are three types of
forest ownership in Lithuania. Almost half of forests (49,8%) are the forest of State
importance and managed by State Fdr&nterprises. The area of private forests was
gradually increasing. In 2015, it reached ~839 thousands of hectares, or almost 40% of the
total forestland area. Rests of the forests are those reserved for restitution and other
forests. In 2016, there were250 thousand of private forest owners, the average forest
area per owner being 3.4 ha.

69



By 1st January 2016, the national network of protected areas covered ~1,15 million ha or
17662F GKS (G2GFf [AGKdzr yAlFWa GSNNAG2NEO® ¢ KS
conservational, ecological, recuperational and integrated. Under these categories

14 types of protected areas, such as national and regional parks, reserves, objects of
heritage and other can be marked. Usually protected territories are overlapping with the

Natura 2000 network. State Service for Protected Areas supervises all of them. There are

also other types of protected areas: municipality reserves and woodland key tsabita
Woodland key habitats. Woodland key habitats are the sites in the forest, which provide

for the existence of rare and endangered species having highly specific demands for the
habitat.

The Treetop WalkinglPi K Ay ! y&@1 O0O6A1 A wS3AA2yIf tIFN]® {2dzND
The Red Data Book of Lithuania serves as a legal document on which the protection of

rare and endangered plant, fungi and animal species is based. The Red Data Book
contains descriptions of 767 epies of animals, plants, lichens and fungi. Capercaillie
(Tetrao urogallus) European pond turtlgfEmys orbicularis)Smooth SnakéCoronella

austriaca) Green WoodpeckdiPicus viridis)Tengmalm's OwjAegolius funereusgre just

few examples of rare ahendangered species which inhabits forest.

There are few main concerns in Lithuanian forests. Ash dieback, caused by
Hymenoscyphus fraxinedangus, conditioned felling down ~1000 ha of ash stands in
2015.

With climate clanges unpredictable storms and strong winds fells and brakes trees.
Sometimes in one night in one forest rangery (in average size of forest rangery in

[ AGKdzr YAl A& doXp (GK2dzalyR KFE0O gAYR OFYy a&Ki
harvesting for 1€L5 years.
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ASFV troublepot. Source: DELFI / Domantas Pipas

As forest is not just trees and mushrooms, but also and animals, such as Wild Boar, which
population in some areas is affected by African swine fever virus (ASFV), hunters instead
of increasinghe population, as they were doing it before, are forced to reduce it.

Forest fires are not a big problem in Lithuania because of uniform fire protection and
prevention system and public awareness in the country, but sometimes mainly in
recreational areagfor example in Curonian spit in 2014) it strikes.

lllegal felling and stealing of logged roundwood brings economical losses to the forest
owners. Rate of illegal felling in private forests is almost 3 times higher comparing to the
state forests.

Cormaant collony.Source: vstt.It

Great Cormorant (Phalacrocorax carbo) damages huge areas of valuable old forests in
Curonian Spit National Padnd other areas in the countryCormorants makes damage

on or even can kill the trees they nest in, as well asllemaees, shrubs and other plants
underneath nests. They do this by evacuating on the branches.



