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Young People in European Fore
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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. Whencempare
Europe to all the other continents we realize that Europe is actually a green 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 Europehdedationship between
forests and society continues to evolve, turning its back 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 tendentypve away from

the typical aspect of using the forest solely for timber production. 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 e texpense of forests because of
the millions of starving people who use wood to survive on a daily basis.

Forest area as a percentage of total land area by country, 2010
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Fig 1: Forest area as a percentage of total land area by country, 2Zdixce: FAC013

At first glance, the forests of Europe seem todimilar, however, with a closer look the
local and regional differences of the most complex ecosystems appé&ar boundaries
between forests can be distinguished. One can see the northern and mountain spruce
forests, the endless terrain of pine forestfiet multi species forests on highlands and
mountains, the long stretches of riparian forests, the Mediterranean evergreen bushes of
macchia, and even some remains of ancient forests. All types of forests are unique
depending on the different tree speciede flora and fauna diversity, the fertility of the
habitat, land management and forest policy in the area which in certain areas was
sometimes formedby several countries.



Photo1: Wonderful Forest.
Source: Robert Pache

We will start our journeyrom the Mediterranean and we will continue towards the north
according to the chronological order of settlement 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 com from southeastern Europe, whereas similar findings in the northern
part of the continent appear 6000 years later. Oak and cedar forests died out in the
medieval times (in those days people struggled for their survival). Systematic forest
management by paple in Western Europe dates back in the middle of the last
millennium. In northern Europe, management of some forests started3Wyears ago.
Many forests escaped the exploitation phase during the era of industrial development.
Sustainable forest managent started later providing also a steady income. The journey
northwards will also have a different dimension. As we will follow the footsteps of the
withdrawing glacier, we will pass through forest areas of different climate conditions and
soil surfaceof different geological age.

We will therefore follow the history of civilization and at the same time we will learn
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Figure 1: IRS- and SPOT-based forest cover map of the EC Joint Research Centre (Kempeneers et al. 2011), aggregated to 1km x 1Tkm

Fig. 2 IRS and SPObased forest cover map of the EC Joint Research Cestregce:Kempeneers et al.,
2011



Forest area in % of land area, 2010 Finland 7d
1.14 Sweden 75
5 Bosnia and Herawnsirhg SQH
1523 & alvia 5
2432 Spain 56
Estonia 55
335 RussiaqﬂFeUeraliDn ﬁ
nntanegro
3748 _ E,;'ﬁ?e 5t
ustria 4
I 4963 Liechtenstein 45
I 6476 FYFR of Macedonia jeess— 5

Croatia [ —
Belarus (ees— i

. Anljcg]lja —;ﬁ
l::ZE! ublic e——————
le:;neguu [——— 4
Swilzerland |e— 3
Franos [ —
GGarmary [——

mania
%’u 28
Bdg?mar; 4

Hurgary [e— 23
Lkraing [m—f
~ Denmark |m—15
Fepublic of Moldgva jm——14
United Kingdom e 12

retland jm—— 1
Metherdands e 11
' [ 20 40 &0 80
@ State of Europe's Forests 2011 Forest area in % of land area, 2010

Fig.3: Forest cover in Europe, as percentage of land area. Source: Forest Europe 2011.

Where do forests grow? Forest area as a resulhddtorical changes Europe

For most of Europe, forest vegetation is the result of natural succedsime. abandoned

the way we use our land today, the forest area would take up about 90 % of the
continent, excluding only mountain areas above tree bortlee, sand dunes on the sea
coast, 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 insufficientuarhof rain water prevents the
growth of forests, can compete (with) our forests. The percentage obtained by
comparing the area occupied by forests to the total land ase@l(iding thearea covered

by water) is drastically different in different Europeeountries. The more mountainous

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), ppaopriate climate conditions, infertile 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 reproction and development of forests, 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 fertilayer (formed by the forest), until it became
totally barren. The degraded land, which was later covered in bush, could only be used for
sheep and goat herding. Animals ate the new trees preventing forests from returning to
their natural habitat. In thisvay, 90 % of all primary forests of Europe disappeared.
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Fig.4: Change of forest area in the UNECE region (in relation to the area of 1990). Source: F2AGRA

During later settlements in the north, people preferred fertile soils in valleys and plains as
farmland leaving less accessible slopes and wetlands as meadows and pastures. Changes
AY 9dzNRBPLISQa FT2NBAGSR fFyR (G221 ehdihi@andR dzNAR y:
railway connection were undergoing intensive development. New forms of industry
appeared based on huge amounts of timber. Trains became a new and convenient form

of transporting wood, independently of the waterways used for floating down émb

Mass deforestation was also caused by the development of paper and textile industries,
which used wood in chemical processing.

Forest cover in certain European countries ranges from 86 % in Finland to 7 % in Ireland.

That gives an average of 35 9W\estern Europe and 47 % for the whole of the continent.
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high forests in areas where land is inaccessible for cultivation and human population is

low. Forests for exaple cover the wild inland of Norway whilst people live on the coast
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trees. The rest is plantations (producing timber, cork and chestnut), forest trees for
firewood, macchia and bush areas with a low percentage 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 upland and 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 increased rainfall. The crown of a single large tree camphold

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

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

also slows down the speed of the water flow, preventing floods in river valleys.
Depending on the intensity of the rainfall, forests can hatdto 85% of all water. This is

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



On the other hand, there are countries with a very low percentage of forest cover (e.g.
United Kingdom and Irelang around 10 %), whereas in thmast they were covered by
dense deciduous forests (and coniferous in Scotland). Nowadays, only a few fragments of
these natural forests have remained, such as oak and beech forests (south England and
highland Wales), or pine (Scotland), all of which aeatied as natural monuments. Other
forest areas are covered by coniferous forest trees, used mainly for timber production.

Photo2: Oak Forest.
Source: Robert Pache

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

are the most dominant, but there is a large group of highly productive, fast growing trees
(especially various species of pine and spruceated by the XIX century need for fast
timber growth andharvesting. Despite long settlement and turbulent times, some of the
forests have kept their grandeur, resembling the ancient forests of Europe. That was
because rulers used isolated forest areés hunting, which was not just for
entertainment but it also provided food. That allows us today to enjoy the beauty of
0KSAaS FSNIAES f2¢flyR F2NBaGazr &adzOK Fa . Al
New Forest in Hampshire, Great Britain, onetlué oldest forests to be protected for
hunting (since the Xl century).

Who owns forests? Forests ownership influences their quality, their distribution and
their exploitation ¢ Europe

Among European countries we can distinguish three groups of countitesdifferent
percentages of public forests. The highest percentage of private forests is found in the
Scandinavian countries (Norway, Sweden and Finland), and also in France and Austria. In
these countries the percentage of public forests does not excé@¥. 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 the State owns all forests. Access
to forests is usually restricted in countries with lesgsekt cover and with food traditions
related to collecting forest fruits. Such restrictions are applied in countries like Italy,
GKSNBE LIS2L)X S 6K2 LIAO] VYdzAKNR2Yasx OKSailydza
forest was their own yard or agriculturalag.

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 ishmuc
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 activities in the forests.

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

Moreover, creating a network of observation points can also protect these areas from
fire. Another important aspect is the possibility @anning and implementing actions for
changing the composition and structure of tregtands in greater forest areas.
Reconstructing trestands is an action beyond the prospect of financial profit within one
or two decades. The durability and importancketieese reconstructed trestands is not
counted in terms of money.

What are forests? Forest diversity in Europe

Plant formations in Europe have a parallel but quite different layout. Their structure is
influenced by the oceanic climate in the westepart 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. European forest vegetation begins with
a stretch of shrubs and rare birch forests on thar&tnavian 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 closer towards the equator, we are likely to spot more
and more deciduous species: aspenwée 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 not stretch that far to the north, we will not find
a taiga zone. We will find unigderest 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, in areas with a milder climate, we will find the typical forests
of the region. On th shores of the Mediterranean and in the southern and central parts
of the Iberian Peninsula we can find typical Mediterranean vegetation, dominated by
sclerophyllous, eternal green thicket, formed after the destruction of forests. The
meridional positionof 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 sea level) than in northern Europe (in Scotland at 500 meters above sea
level).

Photo3-4: Fruits of aConiferous treeand fragile seedling.Source: Robert Pache

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



In the British Isles natural vegetati@movers only 10 % of the land (not only forests, but
also heath land and bog), whilst in northern Scandinavia and Russia this percentage
comes up to 90%. However, these are areas unsuitable for agriculture because of their
climate.

The diversity of specida the forests depends on the geographical position, but also on
the forest management policy implemented over the years. For the past 200 years,
European forestry has preferred monospecific coniferous s&eds (mainly spruce and
pine), resulting in theeduction of mixed and deciduous forests. Currently, due to the
reconstruction of tree stands, there are more forest areas adapted to their natural
habitat. Across Europe, mixed forests cover about 14 % of forest area. The largest shares
of these treestands are found in Malta (60 %), Czech Republic (56 %), Latvia and Estonia
(above 40 %). Monospecific coniferous forests dominate because of natural conditions
(climate and soil), mainly in northern countries (Scandinavia) and in mountain areas
(Austria, Gemany, Switzerland).
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Photo5: Beech forest in Germany. Photo6: Mountain forest inAustria.
Source: A. Schilling SourceYPEF Austria

Coniferous species sometimes dominate because of economic decisions related to forest
management. In GreaBritain and Ireland, the large share of coniferous species is the
result of a longerm forest policy, which supported the cultivation of sitka sprucn

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

One way to measure resources in a forest is to calculate the growing stock which is the
volume of the total standing timber at a particular time. Only osdosuitable for
processing is usually calculated, excluding thinner branches. The growing stock in the
forests of Europe varies. In a single species stand, it depends on the age, the composition,
the structure and the density of the forest. The averagewdng stock in the whole
continent is about 140riha, while growing stock in Ireland, Greece and Spain are below
100 nt/ha. In the alpine countries these numbers are much greater due to high rainfall
and large treestands of fir and spruce. In Austria it @nts to 309 m3/ha, in Slovenia

and Germany around 280 n¥ha. Forests in Slovakia and the Czech Republic have an
average of 260 fitha because of the domination of hill and mountain forests.

In order to have sustainable forest management we need to ktiwannual 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 a 6070% of the annual increment every year. Tree stanidbk 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 seasahe south and higher amount

of rainfall associated with milder maritime climate in the west.
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Photo7: Maritime pine stand.
Source: 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 treated as forests of lower category
They are located mainly in southern Europm 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 classes (20 years). The laggstase
occupied by trees between 280 years old (IV class). That resulted from afforestation
after World War 1l, which took place in the central part of the continent, due to changes
of borders and land ownership. In Europe there are 13 million mestaf 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, Luxembourg, Czech Reptmignd and Norway.
Ireland is among the countries with an irregular age structure of tstsnds. That
resulted from afforestation funded by the European Union. Countries in a similar
situation are Portugal, Austria and Denmark. On the other hand in Germthe
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, in Central Europe fromo8020 years, in
Hungary from 6670 years and in the countries bordering the Atlantic Ocean up to 50
years (which is also an index of the species growth rate).

Photos 7-8: Old growth foress. Source: Robert Pache



The geographical location of a country affects the richness of fauna and flora in forests.
There is certainly a greater diversity in species in the south of the continent. European
forests consist of around 150 species of trees, all at different distobuf he largest area

is covered by pine, spruce, beech, fir and oak. Depending on the location of the country,
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 imthrv¢h of Europe. The problem for
some of the forests is the large number of alien species. In Northwest countries,
introduced species take up an average of 15 % of forest areas, but in some countries this
percentage is much higher (Ireland, Denmark, loglaGreat 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 sevepatcies of pine. Among deciduous trees,
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 specidsch are invasive, have adapted to the
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 sduéast.

Forests are home to half of the mammals of Europe. Their number depends on the
f20F0A2Y YR KA&ald2NER 2F GKS O2dzyiNASAQ SO2y
forests of southeastern Europe, the Czech Republic, Slovakia and Lithioiaover, in

the Czech Republic, Slovakia, 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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Fig. 5 Forest resources. SourcAdapted from Sten Nilsson, Do We Have Enough For&3es6?
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conservationg Europe

Forests in Europe are usually preserved in atgesiitable for agriculture. There is also a
small percentage of forests untouched by human intervention. Virgin forests (ancient /
pristine / oldgrowth /primary) which are not affected by man account for about 4% of all
forests of Europe, although defignwhat a virgin forest is varies among different
countries.

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 Swden (16 %). On the other hand, few European forests derive entirely 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 leland, France and Portugal). There are no plantations in Finland, 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 spacing between 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 le¥gspacing
between trees, the tending treatments may lead 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 foredn(s sylvestrjscanchange due to their
enrichment with oak (because of birds) 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 exarered by spruce and pine. These
fored areas need restoration in order to have more deciduous trees 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 kaciegpl

the previous dominant specie€ld tree stands either 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 demantighe
introduced younger generations.

Revaluation of the 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 s to social expectations for forest

protection. Due to the above reason and not for economical ones, clearcuttings have

0SSY [oFryR2YSR F2NJ 0KS aidlyRaEaQ NBISYSNI GA?2

which grow in poor habitats, abandoning cleatowgs is not entirely possible. In the case
of natural regeneration of shad@tolerant species by seeds, clearcutting is necessary.



Figure 1.3: Wood resources use inthe EU-27, 2010
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Fig. 6\Wood recources use in the 27, 2010 Source: EUwood, 2010

Despite various restrictions in timber production, demand for wood is increasing in all
European countries. The European Community faces a dilemma. How to support
ecological forestry in their area and at the same time cover the growing demand for
wood? Isimporting raw materials from outside Europe the proper solution? Imported
timber, in order to be cheap and profitable, should 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 multifunctional forest management at local level such as adopting a
system for certifying the origin of wood raw material. Certified productsrguize that

all proper procedures during the entire cycle of production, transportation and processing
were followed.

What will forests be like? Future and threatsEurope

During thehistory of forestry there has been evidence for the disruption of the forest

production cycle due to the appearance of insect pests, natural disasters and extreme
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 because of humans
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
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population of these harmifl insects could rapidly increase, leading to disaster. The largest
pest gradation in European forest history caused by the Nun Mlogmantria monacha)
FTNRBY wmopty GAff mMopyn Ay t2fl yRZ RSaiNRBe&SR
These disastersan 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 species with unknown
economical impact.

Photos13-15:; Gall and Pests. Sae: Robert Bche

Among abiotic factors, wind has the most intense effects. Strong winds, braking and
knocking downtrees in large areas, hit European forests regularly with increasing
frequency. Particularly heavy losses are caused by wind in mountain areas, dominated by
martmade spruce forests. Mixed forests are much more resistant to these threats,
especially if theyconsist of species adapted to local conditions, such as beech and fir
forests.

Fire is another important factor. Forest fires have a devastating impact not only in the
warm and dry southern countries but also in other European regions. That happens
becauge of several factors: lower forest humidity (dehydration), rising average air
temperatures, declining health of forest stands and greater human intervention.
Unhealthy forests with open canopy let more light reach the understorey, thus helping
ground vegedtion, especially grass, to grow. Grass vegetation then becomes dry and can
easily catch fire.

Photo16: Forestafter fires
SourceYPEF Portugal

Despite numerous threats the future of European forests is bright. Their total area is
increasing. Forests continue to offer a lot to the people. Society continues to exert
pressure on the State to abandon the productive functions of forest resources |@ast
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