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ABSTRACT
Greece is a typical Mediterranean country with highly mountainous land and rugged terrain.
Greece’s geographical location in Europe and the mild climatic environment creates
favorable conditions for the growth and proliferation of forests with great variety of fauna
and flora and interesting forest ecosystems. Greek Forests consist of woods of conifers
(pine, fir) and deciduous trees (oak, beech, maple and others) covering large areas (34
million hectares), or 25% of the land mass. Greek forests constitute a precious natural
heritage for the whole of Europe. Greek forests are largely unspoilt and provide a habitat a
large number of species of wild fauna and flora.
Mediterranean forest ecosystems are characterised by a remarkable set of features that
make them naturally and aesthetically attractive, but also quite fragile to adverse
environmental conditions for prolonged periods of time. It is imperative to understand this
fact and plan careful strategies for conservation and management of forests. This review
includes a short history of forests in the Mediterranean area and their large diversity and
richness of plants. Is followed by a number of studies on environmental pollution and its
impact of forest growth, especially gaseous air pollutants, SO2, NOX and O3, The impact of
deforestation, soil erosion, land degradation, changes in land use, urban expansion
encroaching into forest areas and overgrazing are presented. Forests in Europe and in
Greece are assessed and monitored annually by forest organizations of the Ministry of
Agriculture and the International Co-operative Programme on Assessment and Monitoring
of Air Pollution Effects on Forests. Almost half the area of the NATURA 2000 Network in
Greece is covered by forests and is therefore under the responsibility of forest services in
the country.
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Introduction
The European Union (EU) countries currently contain 5 % of the world's forests and most of
the EU forests have continuously expanded for over 60 years. Forests in the European Union
countries and other wooded land now cover 155 million hectares (ha) and 21 million ha,
respectively. Forests occupy more than 42 % of EU land area, but some countries like
Sweden, France, Finland and Spain are the top countries with the most forested areas. 1,2,3
Forests in Europe are affected by a broad array of EU policies and initiatives undertaken in
the last decades. Forest functions have attracted increasing attention in the fields of
environmental protection, soil erosion and air pollution, but also in relation to the
protection of plant and animal biodiversity and amelioration of climate changes. Apart from
the traditional production of wood and other forest products, forests are increasingly valued
for their role as public amenities, reservoirs of endemic plants, regulators of climate and
weather, sources of clean water, protection against natural disasters and renewable energy
sources. The EU Forestry Strategy adopted in 1998 puts forward as its overall principles the
application of sustainable forest management and the multifunctional role of forests. In
2006, the European Parliament asked the Commission to carry out a study "on the main
causes of forest dieback in the European Union, with particular reference to fires and
atmospheric pollution, and of possible ways of reducing their occurrence". The Report gave
some useful insights into the problems of forests in the European countries.4
Greece is a mountainous country and almost 25% of its territory is covered with natural
forests (~34 million hectares). The most usual forest trees on the mountainous areas in
Greece are firs, Aleppo pines, black pines and other coniferous trees, beeches, chestnuts,
oaks and plane trees. Greece has a typically Mediterranean climate giving over the year
warm to hot summers and mild winters, little rain in summer, heavy snowfalls in the winter
in the mountainous regions and light snowfalls in winter at low altitudes. Most of the snow
in winter months, falls in the northwest side of the country (Epirus and Macedonia). The
forests in Greece are host to rich fauna of high biodiversity, interesting rich flora. A great
variety of mammals live in the forests, such as brown bears, wolfs, jackals, badgers, foxes
and deer. Greek forests are famous for the great diversity of birds, reptiles and insects. 5,6,7

Figure 1. Greece is a typical Mediterranean country with mountainous land and rugged
terrain. Greece’s geographical location in Europe and the climatic environment creates
favorable conditions for the growth and proliferation of forests with great variety of trees,
plants, animals and interesting biodiversity.
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Forests and National Parks in Greece
Greece as a typical Mediterranean country has a varied climatic and biological diversity
which favour the development and spread of forests with rich flora and fauna species. As
early as 1937, the first national law was passed to establish forest areas as protected
national parks in Greece. The first in 1938 was the Mount Olympus National Park, followed
by the immediate creation of the Parnassos National Park. The number of Greek national
parks has grown ever since to eleven.8

Figure 2. The Greek National Parks are unusually rich in flora and fauna due to the climatic
diversity of Greece’s rugged and fragmented geography. The Vikos-Aoos National Park on
the left. The Samaria National Park in Crete on the right.
Mount Olympus (1938), Mount Parnassos National Park in central Greece (1938), Mount
Aenos in Kefalonia (1962), Vikos-Aoos National Park in Epirus (1973), Cape Sounion in Attica
(1974), The White Mountains in Crete, Samaria (1962), Mount Pindos in Epirus (1966),
Mount Parnitha in Attica (1961), The National of the Prespes lakes in western Macedonia
(1974), Mount Oeti in central Greece (1966), and the Zakynthos National Marine Park
(1999). In the core of the National Parks of Greece, only scientific research,
mild recreational activities, and the acquiring of environment related information are
permitted. The creation of menageries,
fish farms, the building of
roads,
outposts, camping
and hiking infrastructures,
along
with woodcutting infrastructures and pastures are permitted in the surrounding area of the
national parks.8,9
Aesthetic Forests in Greece
Greece also protects some exceptionally beautiful and picturesque forests, such as the palm
forest at Vai in Crete, the woods on the island of Skiathos, the straits of the river Nestos, the
virgin forests of Rodopi Mountains in Thrace, the Oak forest in Foloi of Peloponnese, the
Lemon Forest in Poros island (Saronikos) and the Kesariani Forest in Athens. Also, under
conservation and rules of protection are some exceptional monuments of nature: the
Haidou Forest of Xanthi, the wood of dendroid broad-leafed evergreens on the island of
Sapientza. In addition, there is a network of protected forest regions with specialized role in
the conservation and development of the natural environment in Greece. These are the
Dadia-Lefkimi-Soufli Forest on the banks of the Evros, where a large number of rare and
nowadays endangered birds of prey, such imperial eagle, osprey, black vulture, etc, are
living.10,11
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Figure 3. Greece has some exceptionally beautiful and picturesque forests. On the left
Mount Hymettus aesthetic forest in Athens. On the right the picturesque palm forest at Vai
of Crete.

The detailed list of aesthetic forests is: Palm trees Vai in Lasithion, Crete, Kesarianni Forest in
Attica, Tempi Valey in Larissa, Agios George-Karaiskaki in Karditsa, Forest Pefkias in
Xylocastron Korintias, Periatikon forest of Ioannina, Forest Chiarron Selemnou and
Harandron, Forest of Farsala in the Larissa region, Forest Steni in Evoia, the Forest complex
of Ossa in Larissa, Oak Forest Moggostou in Korinthias region, Seaside Forest of Nikopoleos
in Mytika of Preveza, Forest of Skiathos island in Magnisia, Forest of Straits of Nestou in
Kavala-Xanthi, Forest of National Independence Kalavryta, Forest of Tithorea in Fthiotida,
Forest of Almonds in the city of Kavala.12,13

History of Forests in the Mediterranean Area and in Greece
The history of forests in the Mediterranean area is an history of forest fragmentation,
degradation and deforestation, but also temporary natural expansion of forests for a period
of more than 100,000 years. The large diversity of Mediterranean forests and richness of
plants and animal species is accommodated by the large diversity of ecological conditions,
mountainous ranges and climate. The Mediterranean area harbours ca 25,000 plant species,
whereas the central and northern Europe, a region of 4 times greater, there are only 6,000
flowering plants and ferns. Also, 50% of the Mediterranean flora is endemic.14,15
The forest cover in the Mediterranean region and especially in Greece had already been
subject to significant changes during the centuries before the Greek settlement. Between
5,000 and 3,000 BC a shift occurred in south-eastern Europe (the Balkans), with cold treeless
and wooded steppes and summer-green deciduous and coniferous forests being replaced by
evergreen oak-woods. An investigation (sediment core analysis of pollen) in the Argolis area
of the Peloponnese (Lerna lake, south of Argos) revealed that it was covered before the
Bronze Age (prior to 3,500 BC) with thick deciduous forests of downy oak; then in the third
and second millennia BC, by sparser woods or macchia with evergreen holm oaks and pines.
While later, starting around 900/800 BC, the Mediterranean forest areas were covered with
wild olive and walnut trees. Scientists found a phase of extensive olive farming. Some zones
in the region were characterized by high pine values and in times of no discernible human
influence deciduous oaks dominate. 16
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Figure 4. A very old olive tree at Agios Georgiou, Anisaraki, Municipality of Kandanos, Crete
[http://oli-olea.blogspot.gr/2012/05/greece-ellada-chania-province-millenary.html].
Scientists discovered a group of 1,000-year-old trees in the Pindos mountains, Bosnian pines
[https://gr.pinterest.com/explore/old-trees/].

The history of forests in the Mediterranean region were analysed by a comprehensive study
of timber supply and demand, using literary, epigraphic and archaeological sources from
Greece, Rome, Egypt, Assyria, Lebanon and Mesopotamia. A book on the subject was
published in 1982. The chapters of the book explored ancient texts on the cedars of
Labanon; Bronze Age wooden palaces and Homer. Also, studies were carried out on timber
for armies in the Mediterranean regions, Athenian timber supplies (from reference texts),
woods for sculpture, the timber trade, and archaeological sources on deforestation events in
various areas.17
Many studies were contacted for the conditions of forest in ancient Greece through the
texts of historians and references on wood as building material and wood supplies for
heating and fuel for quarrying. It is well known that in ancient Greece the forests were a
source of energy and of building materials for houses and public buildings. The available
literary information refers particularly to Athens. Attica experienced a rise in population
during the 7th and 6th centuries BC, which resulted in increased clearing of the wooded
slopes of the nearby Aegaleus and Hymettus Mountains. Mountains, such as the Parnitha,
Kithairon and Pentelikon ranges, were also used to obtain wood supplies for the needs of
Athenian citizens and for construction projects. The comic dramatist Aristophanes (c. 445–
386 BC) in his play The Acharnians has charcoal burners from Acharnae appear as a choir, an
indication of charcoal trade from the area of the Parnitha, based on oak, maple or beech. In
the Kithairon Mountains, there is a pass called Dryoskephalai (‘oak heads’, Herodotos. 9.39),
which indicates an old stand of oak. Thucydides reports that at the end of the 5th century BC
wood was felled on Kithairon. The Pentelikon Mountains, however, were primarily noted for
quarrying of marble. On the plains of Attica there were numerous olive plantations, which
were legally protected, but probably also scattered smaller clusters of oak, fir and
elm. During the Peloponnesian War the destruction carried out by the Spartans in the Attica
region countryside probably rather affected the olive and fruit trees more than the actual
woodland which was suitable for building timber. In addition to the hardwood deciduous
trees, such as oak and olive, there were also such evergreen bushes as myrtle and oleander,
and, particularly in higher locations, pine and cypress. Cypresses grew especially in Crete and
5
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olive trees forest cover was prominent near Sparta. The Taygetus Mountains were covered
with coniferous vegetation up to 1,700 m above sea level.18-21
Forest deforestation and other environmental problems affecting the forest ecosystems and
their growth were very common in Ancient Greece and during the Roman period. A scientist
searching ancient texts found fascinating the text by Plato and his comments in the Critias
on the consequences of deforestation in the Mount of Parnitha (Parnes) in Attica. Violent
conflicts, years of strife among the Greek cities and prolonged drought contributed to
deforestation of Greek forest areas. At the same time problems with low agricultural yields
contributed to the disruption of Mediterranean economies in ancient times.22,23

Environmental Impact on Greek Forests: Adverse Effects of Ambient Air Pollution
It is well known that gaseous air pollutants, especially sulphur dioxide (SO2), nitrogen oxides
(NOX), particulate matter (PM) and ozone (O3), cause adverse effects on the growth of trees
because of their acidic properties and oxidative stress potential on plant tissues. These gases
and solid particles have been studied in many countries and their damage to forests has
been assessed. High concentrations of air pollutants for long periods of time are caused by
air pollution episodes in urban and industrial areas with detrimental exposure of plants and
trees. Since the industrial revolution, air pollutants have shown the potential to cause minor
to severe impacts on forest ecosystems. Plant species (vascular and nonvascular), trees and
forest ecosystems are sensitive to their acidic properties.24
The transformation of SO2 and NOX into acid rain (also called acid precipitation or acid
deposition) has been documented in the past decades. The ecological effects of acid rain are
most clearly seen in aquatic environments where it can be harmful to fish and other wildlife.
Also acid rain damages forests. Dead or dying trees are a common sight in areas affected by
acid rain. Acid rain leaches aluminum from the soil that is harmful to plants as well as
animals. Acid rain also removes minerals and nutrients from the soil that trees need to
grow. At high elevations, acidic fog and clouds might strip nutrients from trees’ foliage,
leaving them with brown or dead leaves and needles. The trees are then less able to absorb
sunlight, which makes them weak and less able to withstand freezing temperatures.25,26
Exposure to ozone causes visible foliar injury to vegetation (herbs, shrubs, and trees) in
many forests. For example, in California, O3 has reduced needle retention, tree growth, and
resistance to bark beetles and increased susceptibility to drought. The relationships between
visible foliar injury and reductions in growth, increased susceptibility to pathogens, and
reduced progeny have been investigated in many areas with forests. Sulphur dioxide and
NOx can cause acidification of precipitation (rain). In regions where the soil is not rich in
limestone, then no neutralising effect takes place, and the acid rainwater accumulates in the
bodies of water with loss of important cations. As acid rain moves through the soils, it can
strip away vital plant nutrients posing a potential threat to future forest productivity.
Poisonous metals such as aluminium (Al), cadmium (Cd) and mercury (Hg), are leached from
soils through reacting with acidic water. Sulphur compounds are also known to be highly and
directly phytotoxic to vascular plants and, especially, to some lichen species.27,28
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Figure 5. Air pollutants can cause extensive damage to forest trees and affect growth. Also,
acid precipitation can have detrimental ecological effects on forest ecosystems.

One of the most important environmental study on the effects of urban air pollution on
forests was contacted in the Parnitha (Parnis or Parnes) National Park located 30 Km from
Athens. It was well known that in the 1960s and 1970s the urban air pollution from the city
of Athens (traffic, industrial emissions, central heating, etc) was excessive and for long
periods of time (weeks) with high concentrations of SO2, NOX, O3 and CO. A scientific
investigation investigated signs of stress and dieback of fir forest of Parnitha from the
Southeast site facing Athens and compared with the North facing site of the mountain which
is away from Athens. Scientists found that the fir forest of Parnitha was showing signs of
stress and dieback commonly attributed to past mismanagement, periodic drought, and to
disease. Tree cores, lichens, and needle samples were collected from both sites and results
showed that fir trees from the southeast site exhibited growth reduction since the early
sixties. Trees from the north site did not show growth reduction but they showed growth
deceleration since 1970. Lichen samples from the southeast site had significantly higher
levels of Pb, Zn, Cd, Cu, Al, Mo, Mn and N than samples from the north site. The conclusion
of the study was that air pollution could be a contributing factor to the decline of the forest
in Parnitha.29

Figure 6. Parnitha National Park located 30 km from Athens is affected by the high levels of
air pollutants from the city of Athens. Attica pollution levels, especially ozone have adverse
effects on the growth of Aleppo pines of Mt Hymettus.
7
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Another study used as a test field the region of Attica and investigated pollution levels and
effects of pollution by O3 in Aleppo pines (Pinus halepensis) which are widespread in most
areas of Athens area and suburbs. A short-term monitoring campaign was undertaken,
coupled with a survey using the O3 bioindicator Bel-W3 tobacco. The results demonstrated
that phytotoxic concentrations of O3 occurred throughout Attica, within a 75 km radius of
the city. The study indicated that there was relatively little injury produced in the industrial
centre of the Athens and maximum injury was found about 40 km to the SouthEast. This
phenomenon is explained because ozone is a secondary photochemical air pollutant.
Photochemical (or photo-oxidant) air pollution involving a complex series of mechanisms
leads to the formation of O3 and other oxidising compounds (H2O2, peroxyacetyl nitrate or
PAN, etc) from primary pollutants, called precursors which are produced in the centre of
cities. The secondary air pollutants appear in the periphery of the urban areas. The study
found visible lesions identical to those of O3 injury on Aleppo pine needles at all sites in the
cooler months. In the summer the needles were very chlorotic, possibly due to photooxidation of chlorophylls mediated by heat or drought. This chlorosis may mask oxidant
symptoms in the summer.30
Another study investigated hourly ozone concentrations at 5 sites in Greater Athens in 1984.
The results showed that photosmog episodes in Greater Athens are associated with the sea
breeze circulation. This is the result of local air circulation in the Athens basin. The air
pollutant precursors of O3 which are produced in the urban area are transported to and
accumulated over the Saronikos Bay (morning hours) and return at noon under the sea
breeze.31
An investigation of Aleppo pines in the forests of Mt Hymettus and Mt Parnis (the nearest
forests to Athens) was undertaken at three different sites in the period 1999–2003,
because a considerable proportion of pine trees showed visible signs of chlorotic mottle.
Needles from Pinus halepensis Mill terees in various locations were collected to be
analyzed for their manganese (Mn) content with special method of Electron Paramagnetic
Resonance (EPR) spectra of Mn2+. Manganese is involved in photosystem II and is an
indicator of vitality or damage to the pines by air pollution oxidants. Experimental results
showed that concentrations of manganese in the needles was lower in the area with
higher O3 concentrations. Higher O3 concentrations also affected the antioxidant potential
of the needles and their chlorophyll content during summer months. Also, the results
confirmed the resilience of Aleppo pines under stressful conditions during the summer
and their quick recovery in winter months with new needles.32
Scientists have collected data for years on European forests’ capacity to store carbon.
Europe’s forests are nearing their capacity to stockpile carbon, researchers warned in the
journal Nature Climate Change (2013). Centuries of deforestation shrunk Europe’s forests,
but since the 1950s the continent’s woods have been steadily recovering. More than 60
years of growth have turned the forests into major carbon caches, or sinks: A hectare of
mature forest can hold 65 metric tons of carbon.33
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Figure 7. European forests play a very important part in storing carbon. Conifers (greens),
pine trees and broadleaved trees (reds and browns), such as eucalyptuses and poplar. Old
age, insects and deforestation threaten the European forests’ carbon storage capacity.

European forests are seen as a clear example of vegetation rebound in the Northern
Hemisphere, recovering in area and growing stock since the 1950s, after centuries of stock
decline and deforestation. These regrowing forests have shown to be a persistent carbon
sink, projected to continue for decades, however, there are early signs of saturation.
Scientists suggest that forest policies and management strategies need revision in Europe.
Several experimental projects were carried out in the last decades to test the sensitivity of
Mediterranean forest species to oxidant air pollutants. In these experiments scientists used
seedlings of different species treated with pollutant concentrations too high to be realistic
but accelerate the damage to be studied in a reasonable time. Ozone (O3) has been proved
to cause foliar injury in a variety of native forest species in different Southern European
countries, while the effects of other pollutants (e.g. NOX, SO2, acidic deposition) are less
obvious and likely to be very localized. The southern part of Europe has received far less
scientific attention, although air pollutants—especially the photochemical ones—can reach
concentrations likely to have adverse effects on forest vegetation. The most sensitive are
Mediterranean conifer forests and mesophile forests of the Mediterranean-montane plane
growing at the edges of the natural ecological distribution. Evergreen sclerophyllous forests
appear less sensitive to variations in climatic parameters, since they can adapt quite well to
both drought and the action of UV-B rays. Several experiments were carried out to test the
sensitivity of Mediterranean forest species to air pollutants. In the case of O3, visible
damaging symptoms on trees were almost completely missed by large-scale surveys.
Scientists found that the large-scale impact of air pollutants on the forests of Southern
Europe remains largely unknown.34
In 2014 Greek and German researchers organized a conference with studies on the ability of
European forests to withstand the impact of nitrogen acid depositions and the oxidative
stress of ozone in relation to sequester carbon and their long-term sustainability. Most of
the papers focused on the role of environmental stressors (O3, nitrogen deposition) on the
long-term sustainability, forests’ health, productivity, diversity, and ability to provide
ecosystem services.35
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Bussoti and Gerosa studied for two decades the influence of air pollutants on forest
ecosystems in Europe, especially in the Western and Nordic countries and in the Alps. The
same scientists indicated in their studies that the impacts of air pollutants (ozone) on
Mediterranean forest ecosystems (evergreen sclerophyllous forests and maquis) were
poorly understood. In their 2002 study they examined the way by which many of the typical
morphological and ecophysiological features of Mediterranean forests were influenced by
prolonged ozone exposure. Sclerophyllous Mediterranean species (typified by leaves with
dense mesophyll, little intercellular air space and containing an abundance of primary, e.g.
ascorbate, and secondary metabolites, e.g. tannins and phenylpropanoids, that are capable
of protecting key biomolecules from oxidative stress) might be expected to be hardier than
their counterparts in Northern Europe. They suggested that soil water shortage during the
height of summer causes partial stomatal closure (in the leaves) for lengthy periods each
day, thus avoiding taking-up the ozone when concentrations are at their highest. There are
several confirmed reports of visible symptoms of ozone damage (chlorotic mottle, necrosis,
reddening etc.) on important crops and forest trees.36

Natural and Anthropogenic Stress Factors for Forests
The forests in Europe are assessed and monitored annually for their health (crown
conditions) by the International Co-operative Programme on Assessment and Monitoring of
Air Pollution Effects on Forests operating under the UNECE Convention on Long-range
Transboundary Air Pollution (CLRTAP). Level I monitoring provides an annual overview on
forest condition based on a 16x16 km gridnet covering around 6000 plots in Europe. In
addition soil and foliar analyses are carried out. Crown conditions of forests are valuable tool
for detecting status and trends of tree conditions. The main parameters to be assessed are:
Defoliation (percentage of leaf or needle loss), Discolouration, Damages visible on the trees.
The conditions of forests are correlated with depositions of air pollutants and chemical
composition of soil (nutrients, water, filtering, soil organisms, etc). More than 5000 ICP
Forests Level I plots were monitored in two forest soil surveys across Europe. The first took
place between 1986 and 1996and the second between 2004 and 2008 under the Forest
Focus Regulation (EC No. 2152/2003). 37,38
The monitoring programme for the last decades for the crown condition of European forests
has 10 years of monitoring. Data from recent surveys of soil condition in the plots are also
available. The major objectives of this study was to use the database derived from 10 years
of monitoring of the forest condition for an extended evaluation of the crown condition in
Europe. In addition, it was intended to try to find correlations between crown condition and
known stress parameters. Parts of the recently completed database on forest soil condition
were used together with external databases on meteorology and air pollution. Interpolation
methods and models were applied to estimate parameter values for individual plots.39
The Report of ICP Forests of 2012 covered the forest conditions for 42 European countries.
In 2011, 29 countries reported large scale (Level I) monitoring data for about 15,000 plots
and related forest ecosystem (Level II) monitoring data from about 700 plots. The data
analysis focused on the impact of air pollution on forest soils, tree nutrition, and tree crown
condition. In this respect emphasis was laid on the assessment of future risks of air pollution
damage to the forests in Europe. Also considered was the impact of factors other than air
pollution such as pests and diseases. Crown condition is the most widely applied indicator
for forest health and vitality in Europe. Mean defoliation of 135,388 sample trees on 6,807
trasnational Level I was 19.5%. Of all trees assessed a share of 20.0% was scored as
damaged, i. e. had a defoliation of more than 25%. Of the main species groups, deciduous
10
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temperate oak species had by far the highest mean defoliation (24.4%), followed by
deciduous Sub-Mediterranean oak species (22.0%), and evergreen oak species (21.2%). A
mean defoliation of 20.7% was assessed for Fagus sylvatica. Coniferous species had lower
defoliation, with Mediterranean lowland pine species showing 20.4%, followed by Picea
abies (18.6%), Pinus sylvestris (18.1%). These figures are not comparable to those of
previous reports because of fluctuations in the plot sample, mainly due to changes in the
participation of countries. There was no country report for Greece.40

Greek Forests, Soil Erosion, Land Degradation and Overgrazing
Various studies were contacted in the last decades on soil erosion in forests, land
degradation, intensive grazing, deforestation, forest fires and forest re-growth.
Among many research projects we selected a monitoring study for 20 years of soil
degradation and erosion on two mountainous regions in Crete by observation satellites. The
degradation of permanent semi-natural vegetation and the resulting acceleration of soil
degradation and erosion processes constitute major elements of land degradation in the
Mediterranean basin. These elements are triggered by human activities (livestock grazing,
illegal farming, fires, etc) rather than climatic conditions. The Greek island of Crete in this
study represented a characteristic case of land degradation resulting from hundreds of years
of intensive grazing and fires. The researchers noticed that since Greece joined the European
Communities in 1981, grazing in mountainous regions increased due to subsidies (Common
Agricultural Policy). This study was initiated within a European Research Project on the use
of satellite remote sensing for monitoring environmental change in Mediterranean
ecosystems.41
In another study the famous Dadia forest was used as an example of nature reserve for
raptors to assess the forest re-growth by using GIS technologies. The Dadia forest complex
(Evros, NE Greece, 67 K, north of Alexandroupolis) was designated as a nature reserve in
1980 in order to protect raptor, such as the black vulture (Aegypius monachus). The study
assessed the impacts of the special protection and sustainable forest management on the
forest growth. Researchers used detailed quantitative spatial and temporal change
patterns (aerial photographs 1945, 1973 and a satellite image of 2001). The results
showed that the rate of forest growth was significantly larger during the second period
(1973–2001) due mostly due to the introduction of a protection regime, including two
high-protection core areas, and a buffer zone. Apart from the protection of the area that
was played an important role in the forest changes the effects of various landscape
parameters (elevation, slope, distance from the roads and urban areas, aspect, soil depth,
geology, erosion and forest density) also played an important role.42
A study in 2010 examined the impact by the land use changes that took place in the last
decade (in the surrounding or inside the forest areas) and the deforestation effect on Greek
forests. Researchers analyzed the major regional and economic development implications
on forest land use changes and the outcome of combining forces with mostly economic and
institutional origin. Particular attention in the study was given to the analysis of possible
driving forces with economic and social origin. The estimations were carried out through the
use of a statistical model that employed ordinal regression analysis. Assessing sustainability
of development decisions on a regional scale through the evaluation of likely impacts on
forest resources can provide great support in formulating better regional and society’s
policies that incorporate the environmental protection objectives for forests.43
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Figure 8. The National Park of Dadia–Lefkimi–Soufli Forest is situated near Alexandroupolis
in NE Greece. The forest of Dadia was designated as a nature reserve in order to protect
raptors (black vultures), the Eurasian Black Vulture (Aegypius monachus), the Egyptian
Vulture (Neophron Percnopterus) and the Eurasian Griffon Vulture.

Soil erosion and land desertification have been serious environmental problems for forests
in many parts of Greece in the last decades from illegal farming practices, live stock
overgrazing, increased summer temperatures, prolonged droughts, and neglect of sensitive
forest ecosystems. A recent study (2015) investigated the impact of land management
practices on soil erosion and land degradation during 3 consecutive years (2008–2011) in a
rural area sensitive to desertification (Crete, Greece). The area was characterized by soils
formed on flysch parent material (deposits of dark, fine-grained, thinly bedded sandstone
shales and clay, soil texture related to the parent materials flysch and limestone which have
favored the formation of moderately fine-textured soils), dry sub-humid climate with water
deficit concentrated in summer, and frequent drought episodes. Precipitation, water runoff,
sediment loss, soil moisture, air and soil temperature, and plant cover were recorded at two
sites experiencing overgrazing and sustainable grazing. Sustainable grazing was associated
with lower water runoff, reduced sediment loss and lower soil temperature than
overgrazing. The study identified overgrazing as a driver of land degradation. In the other
hand the study pointed out that sustainable management of pastoral landscapes can play an
important role in the mitigation of desertification risk.44
Another study investigated the persistent soil seed bank composition and its relation to
the above-ground flora of grazed and non-grazed sub-Mediterranean deciduous oak
forests of NW Greece. 28 taxa were recorded in the soil seed bank and 83 taxa in the
above-ground vegetation. The dominant tree species and many woodland species found in
the above-ground vegetation were absent from the soil seed bank. Similarity between the
soil seed bank and the above-ground vegetation decreased with grazing, and grazing led to
a decrease of species richness in above-ground vegetation and soil seed bank. When
applying classification tree and logistic regression analyses, non-grazed forest sites are
clearly differentiated by the presence of Phillyrea latifolia, Euphorbia
amygdaloides and Brachypodium sylvaticum.45
Domestic goats are blamed for much of the destruction of the Mediterranean forests. There
is hardly a single study on deforestation in the Mediterranean Basin which does not specify
goats as a primary cause. In discussing the factors underlying deforestation in the
12
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Mediterranean countries, for instance, Many scientists considered grazing by domestic
animals among the major causes, with goats being singled out for their predilection for
woody forage. The prejudices against goats were so strong a few decades ago that several
countries had to take decisive measures to reduce their numbers or even to eliminate them
completely by subsidizing their slaughter. Other scientists suggest Integration of goats in the
Mediterranean silvipastoral systems by applying proper grazing management. However, this
is not easy to do because of two main difficulties. One is the need to coordinate goat grazing
with forest management. Since forests are suitable for grazing only for a limited number of
years within their rotation time, and only for a few months each year, goat management
must be adjusted to these limitations. On the other hand, one goal of forest management
should be to provide forage for goats on a permanent basis. Therefore, close cooperation
between the forester and the range manager is needed.46,47
Although the forestry service try very hard to protect forests some damage is inevitable
and goats are the main culprits. Inevitably the Ministry of Agriculture applied fines to
farmers for overgrazing but at the same time offers them subsidies of the EU. Livestock
grazing in Greece is a highly complicated issue, especially in the forest areas. When
livestock grazing is controlled and based on the capacity of a forest area, it has been
proven that it does not degrade an ecosystem; on the contrary, it contributes to
biodiversity and to the prevention of forest fires. The prohibition of grazing for a long
period of time, along with the establishment of a legal framework by which the forestry
service is required to abide, which does not provide for alternatives or compensatory
measures to farmers, has resulted in the creation of extremely unpleasant conditions
for farmers. There are hardly any relevant studies in Greek and international literature
specifically focused on the Greek legal status of livestock grazing. The scarce
contributions on this topic have been investigated by a recent study and many
arguments have been incorporated in the justification that livestock grazing does not
damage forest ecosystems. 48

Figure 9. The role of livestock, especially goats, in Greek forests is highly controversial.
Overgrazing can affect the forest ecosystem but other experts think that proper forest
management forage of livestock in designated areas can have beneficial effects.

Other scientists also added their observations on the role of livestock in natural forest.
According to Zervas (1998), from an ecological and environmental point of view, livestock
husbandry plays a very important role as there is a valuable interaction between livestock
and natural resources, especially on mountain areas of Greece for conservation ecology and
13
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pasture-land biodiversity. Overgrazing of some mountain pastures and undergrazing of
others, due to the depopulation of these environmentally difficult areas, have resulted in
degradation of these areas. The relationship between livestock production and nature
conservation is, by its nature, complex, delicate and sensitive to local conditions. The
particular combination of farming practices used can be crucial in determining the biological
richness of different sites. Low-intensity livestock systems - with low use of nutrient and
agrochemical inputs, relative abundance of semi-natural vegetation and relative stability of
good management practices - can make a positive contribution to the nature resource base
by enhancing soil quality and increasing biodiversity. Ecological studies to determine
optimum stocking densities in each region should be carried out with parallel adjustment in
pastureland management regulations and in incentives given to farmers, in order to
facilitate sustainability, biodiversity and nature conservation.49

Greek Forests and Conservation
Forests in Greece as in the other Mediterranean countries are characterised by a remarkable
set of features that make them naturally and aesthetically attractive but also quite fragile to
drought, fires, soil erosion, acidic precipitations, etc. In this respect must be protected by
well designed and persistent conservation strategies with background experimental
evidence and very careful professional management despite the urban pressures,
motorways and increasing construction of tourist facilities into forest territory.
A typical example of these pressures on forest conservation are the building of houses,
hotels, access roads and remote forest paths. A study investigated the importance of peri‐
urban forests to the process of urban growth. The authors in their paper aimed at providing
a brief description of peri‐urban forests' contribution to the improvement of people's
prosperity in urban centres by means of reducing the negative effects due to urbanisation
and improving the standard of living. The study provided a general review about the
usefulness of peri‐urban forests in relation to urban development and figures about the
number of peri‐urban forests in Greece as well as forest management issues. Also, the study
observed the environmental importance of peri‐urban forests, their contribution to the
reduction of soil erosion, as well as the protection of inhabited areas. Peri-urban forests are
important to social growth and to changes in land prices in areas adjacent to peri‐urban
forests. The study also showed that peri‐urban forests contribute to urban development but
with difficulties in managing and protecting them.50
Mediterranean forests have exceptional large variation of environmental conditions which
can limit forest growth and succession but can give rise to lush, mesic forest ecosystems,
similar to those of central Europe. Mediterranean forests contain a great variety of plant and
animal species and their biological diversity is exemplified by the large number of tree
species (compared to north European forests). Their high genetic variability was due to the
survival of many conifer and broadleaf species in the southern parts of Europe during the
glacial periods. The Mediterranean region showed during the ancient centuries long and
lasting manipulation of trees, forests and landscapes, with the diffusion all over the
Mediterranean basin of such species as Pinus pinea, Cupressus sempervirens, Castanea
sativa, and Quercus suber.51
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Figure 10. Mediterranean forests and landscapes have a rich biological diversity with the
diffusion all over the Mediterranean basin of such species as Pinus pinea, Cupressus
sempervirens, Castanea sativa, and Quercus suber.51

The harsh and unpredictable climate, the difficult socio-economic conditions and the history
of over-exploitation of the Mediterranean forests require a locally-tailored and scientifically
sound conservation strategy for the forests. In particular, the need for identifying those
silvicultural and management strategies appropriate for southern European forests should
be stressed. This consideration on the part of the foresters and the public bodies managies
forests will have important effects on the definition of criteria for sustainability and ecocertification. Also, social issues should be considered key factors for effective forest
conservation in the Mediterranean region, otherwise it will be impossible to control forest
fires and landscape degradation.51
Sustainable conservation and management of forests and rangelands in Greece have been
undertaken by the General Secretariat of Forests and Natural Environment of the Ministry of
Agriculture. Also, the basic specifications for the management and conservation of forests
and natural protected areas have been formulated, divided into priority sections and
promoted by the Institute of Mediterranean Forest Ecosystems and Technology of Forest
Products. 52-55
The proliferation of designated areas following the implementation of Natura 2000 in
Greece has initiated changes in the protected areas and forests. Various conservation
policies and management schemes were implemented aiming at delivering action for
biodiversity and integrative planning on a wider landscape. Following the sustainability
concept, an integrative approach was applied by extending the protected areas and
forests.56,57
The Ministry of Agriculture (it changed names in recent years, such as Ministry of
Agricultural Development and Foods) through various departments and institutes has
published a series of reports on Greek forests, sustainable management of forests.
conservation and implemented laws on the protection on Greek forests and forest
ecosystems.58-62
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Greek Forests and Impact of Devastating Wildfires
The climate in Greece is characterized with prolonged summer droughts and high
temperatures which cause large number of forest fires. Over recent decades Greece has
suffered extensive forest fire disasters with significant number of fatalities (208 in 78 forest
fires in the period 1977-2013). In the period 1960-2000 statistical evidence showed
increasing trend in the number of forest fires and increases in Km2 of forest areas burned
annually. During the summer 2007 Greece was hit by three consecutive heat waves (with
high temperatures of 40-46oC, strong winds and low relative humidity (9%) which resulted in
uncontrolled large scale wildfires in Greece. According to European Space Agency (ESA)
Greece experienced more wildfires during 2007 than other European countries over the last
decade. In total, over 9,000 fires (mainly in forests) were recorded. The mountainous
Southern Peloponnese was the worst affected area (1,500 fires, burning more than 10,000
Km2 of forests and natural areas with vegetation). Forest fires of the summer 2007 resulted
in loss of more than 60 human lives (other statistics put the number to 77), the destruction
of more than 100 villages and hundreds of square kilometres of forest burned. 63-66
A report for the forest fires in Europe was published in 2008 by the Institute for European
Environmental Policy for the European Parliament. The report described the causes and
contributing factors of forest fires in Europe with the case of Greece in a prominent position.
The study provided facts about forest fires in southern Europe based on case studies in
Portugal and in Greece and provided recommendations for the protection of forests. Among
different elements leading to disasters such as forest fires, the study refers to sociological
observations made in Greece. In the past rural people depended more on forest resources
and contributed more to fire prevention. Following considerable rural depopulation, the
Greek forest service was forced to acquire fire-fighting vehicles and hire seasonal firefighters. In Portugal, the study reveals that fires often start very close to main roads. High
population density seems to play a double role. It leads to a higher number of fires as a
result of human activity and also increases detection of fires. Early fire detection is higher in
densely populated areas leading to a quicker response by fire-fighters. Forest fires are
considered by the report as the most important threat to forest and wooded area in
Southern Europe. Studies of forest fires in Mediterranean countries (France, Greece, Italy,
Portugal and Spain) show that in these areas more than 450,000 ha burned on average each
year between 2000 and 2006. In 2007 the phenomenon got even worse, especially in the
south-eastern countries (Greece and Italy in particular), and the total area burned was about
500,000 ha. Forest fire management in Greece has been characterised by emphasis on fire
suppression, which lies in the hands of the Greek Fire Service. The Forest Service, which is
responsible for forest fire prevention, has been weakened in its competence and structure
and is poorly funded. In total, since 1998, costs for forest fire management have greatly
increased (substantial acquisition of modern fire suppression equipment). Investments in
water-bombing aircrafts and other fire suppression equipment and personnel are not
bringing the desired results on the ground, since the burned forest areas have increased.67
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Figure 11. The costs for forest fire management in Greece have greatly increased (substantial
acquisition of modern fire suppression equipment). Investments in water-bombing aircrafts
and other fire suppression equipment and fire fighting personnel increased substantially in
the last decade.

The forest fire events in summer 2007 in Greece were of immense extent and had a great
toll on human life, infrastructure and ecosystems. Prolonged drought and the accumulation
of dry biomass due to the lack of appropriate fire-preventive forest management made fire
control extremely difficult under adverse weather conditions. Substantial fire prevention
measures and policies are needed. The uncontrolled development of fire-unprotected
interface zones between forest and urban areas is a large problem. To prevent the extreme
spreading of forest fire events in the future, political choices should not remain focused only
on the acquisition of further fire-suppression equipment and personnel. A shift of emphasis
to the substantial upgrading of the entire organization of forest fire management is
needed.68

Figure 12. Rural forest fires in Greece have proliferated at alarming rates during the past two
decades, seriously threatening the country's forest resources.

Proliferation of Forest Fires and Postfire Regeneration
Most of the natural forests in Greece that were burned were later regenerated. There are
various factors in Mediterranean ecosystems with high degree of resilience to fire. Especially
Aleppo pines have the ability to survive and start later to regenerate again after fires. 69-71
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There are Greek studies in the scientific literature for postfire regeneration, such as the
Pinus brutia forests (Thasos island, North Aegean Sea) which are 40–60-year-old. These
forests were burned in the summers of 1985 and 1989. Researchers within the burned area
established 40 experimental sites of various aspects and site index values were established
and successively monitored for 5 years, at 6-month intervals. Pine seedling emergence took
place late in spring (due to a long drought in that particular year) but exclusively during the
first post fire year. By the end of the recruitment period (May 1990), mean pine seedling
density was considerably high while a significant drop in the first summer was observed.
Thereafter, a relatively smooth decline was obtained and the density was almost stabilized
to about 0.6–2 seedlings.m–2 after 5 years: the kinetics of survival was found to follow a
rectangular hyperbola. Similarly, height kinetics showed a significant divergence among site
groups; again, the north-facing and the index I sites were the fastest growing. Annual height
growth showed a linear regression kinetics throughout the 5- (and conceivably 9-) year-long
postfire period of study, with a yearly increment of 17 cm. Starting at an age of 4–6 years, an
increasing fraction of the sapling population became reproductive so that after 9 years a
considerable portion (5–15 %) had already produced cones with fully germinable seeds.72
MODIS remote sensing (Moderate Resolution Imaging Spectroradiometer) is a key
instrument aboard the satellite Terra by NASA (originally known as EOS AM-1) and Aqua
(originally known as EOS PM-1) satellites. Terra's orbit around the Earth is timed so that it
passes from North to South across the equator in the morning, while Aqua passes South to
North over the equator in the afternoon. Terra MODIS and Aqua MODIS are viewing the
entire Earth's surface every 1 to 2 days. A MODIS assessment of 2007 devastating fires in
Greece was contacted. Devastating fires which burned large areas of forest and caused the
loss of more than 60 human lives, the destruction of more than 100 villages and hundreds of
square kilometres of forest burned. A map of the extent burned and the approximate day of
burning in Greece mapped by the MODIS burned area product for 22 June to 30 August 2007
and the burned areas mapped independently by the European Forest Fires Information
Service (EFFIS). The characteristics of the two datasets, and an evaluation of the areas
burned comparing the MODIS and EFFIS data for the same temporal interval were described
in a 2008 research.73
Rural fires in Greece have proliferated at alarming rates during the past two decades,
seriously threatening the country's forest resources. Researchers and policy makers appear
to agree on some key fire policy elements determined on the basis of reasonable
hypotheses. Various research papers analysed statistical evidence of fire incidence covering
the period 1978–1987. And the devastating summer 2007 fire. The conclusion was that
political events and economic development leading to increased demand for land along with
some cultural and ecological phenomena are responsible for the spread of forest fires and
the extensive damage caused in the Greek forests.74-76
The problem of fires in forests of the Mediterranean basin and the increasing numbers in the
last decades created the perception to people that fires are disastrous to forests. A review
suggested that although many Mediterranean ecosystems are highly resilient to fire
(shrublands and oak forests), some are fire-sensitive (e.g. pine woodlands). After fires the
erosion rates are in some cases relatively high. But also, studies showed that Mediterranean
basin plants have traits to cope with fire and a large number of ecosystems found in the
region to have strongly altered.77
Remote sensing of forests fires in the Mediterranean basin has been applied in the last years
by scientists a standard methodology for the estimation of the loss of forest and other
wooded lands after fires. Also, remote sensing can focus on the impact of prolonged
droughts and on forests and the consequences of forest fires, forest management and
predictions of impacts on forest conservation.78-80
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Studies, Data base on Greek Forests, Forest Institutes
From 1990 the National Metsovion Technical University of Athens collected a series of
analytical informations and established a data base for the Greek natural environment,
forests, endemic species and habitats of exceptional natural beauty. The data are kept under
the file FILOTIS (ΦΙΛΟΤΗΣ, a term used by the ancient philosopler Empedoclis describing the
concerted power of nature): [https://filotis.itia.ntua.gr/info/ ]. The data base contains 449
areas of special natural beauty, covering an area of 6,270 Km2, or 4,8% of the land of the
country. There are 430 Greek habitats (biotopes) of the European programme CORINE,
34,395 Km2, or 26,2% of the land . Greece has 206 additional habitats which contain
important and rare species of animals (fauna) and plants (flora). The Greek flora contains
5,596 species, 138 mammals, 480 birds, 132 reptiles, 15 amphibians, and 128 fish of the
fresh water. There are also 438 species of insects (lepidoptera and orthoptera). The data
base contains digital maps (scale 1:50000) of landscapes, forests and habitats. The data base
used information from the CORINE Biotopes and MEDSPA European programmes, and the
Programme "Οριοθέτηση και Καθορισμός Μέτρων Προστασίας Τοπίων Ιδιαιτέρου Φυσικού
Κάλλους" του ΥΠΕΧΩΔΕ (1996-1999). A leaflet presents a comprehensive summary of the
project: [ http://itia.ntua.gr/el/docinfo/1141/ ].81
The ForestLife project "Building cooperation, developing skills and sharing knowledge for
Natura 2000 forests in Greece" was undertaken for the period 2015-2019. The organizations
involved were the Goulandris Natural History EKBY, the Directorate General for the
Development and Protection of Forests and the Rural Environment of the Ministry of
Reconstruction, of Production, Environment and Energy. The duration of the project is four
years and is co-financed by the LIFE financial instrument of the European Commission.
Under the Natura 2000 Network 50% is covered by forests and bushes and is therefore
under the responsibility of forest services in the country (the Network NATURA 2000
national database). Further, 31 forest habitat types of Community interest (JMD
110/1205322/202) are present in Greece and 10 Greek forest habitat types are present in all
the Natura 2000 Network. The Mediterranean forests present various problems, such as
non-proper forest management, fragmentation, disturbance from recreation, climate
change etc. These problems are attributed to lack of technical guides on forest management
or non exchange of knowledge between EU Member States, lack of substantial knowledge
on ecosystem services of forests of the Natura 2000 Network between the various users and
the lack of appropriate information material for forests, etc. This was the conclusions of the
Natura 2000 Mediterranean Biogeographical Seminar, that took place in Thessaloniki, May
2014). In response to these needs, the project's general objective was to support the
exchange of best practice and the development of skills of forest Natura 2000 site managers
in Greece. Also, other objectives were: to facilitate the dissemination and exchange of
knowledge and best practices and to strengthen cooperation between the competent
bodies in forest areas Natura 2000 network through the development and operation of an
online "Collaboration Platform for Forests" (CPF). Member states can strengthen the skills of
the staff of forestry departments and other target groups, through an extensive training
program. to be held with the contribution of specialists on forest management. Further,
information and user awareness of forests by developing modern tools such as an
application for smartphones and tablets, which will act as an information channel for visitors
of forests, forest services, management bodies, municipalities, experts etc. The
dissemination of the project for the forests can act as a pilot in areas where the recreation of
visitors and conservation can be compatible through the implementation of an extensive
publicity and communication package. The target groups of the project's actions are all
those working in forest habitats in the country (Forest Service, management bodies of
Natura 2000 sites, the owners of state forests, users of forests as well as other stakeholders,
such as scientific and research community).82
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The Forest Research Institute (FRI) was established in 1961 by the Ministry of Agriculture as
Forest Research Station of Macedonia and Thrace. In the course of time it has developed
into the present Forest Research Institute (http://www.fri.gr/index.php/en/2010-09-15-1513-54). In 1989 the Institute was integrated into National Agricultural Research Foundation
(NAGREF) under the same official title. FRI brings together many disciplines to develop a
better understanding of forests, rangelands and environment and society's interactions and
impacts on it. FRI to accomplish this mission: FRI is located near Vassilika, 22 km northeast of
Thessaloniki.
The FRI has a strong emphasis on bringing scientists from different disciplines together to
carry out interdisciplinary and multidisciplinary research. This research ranges from
fundamental understanding of the forests and rangeland ecosystems, their systems and
processes, through to integration of applied research to address specific issues and conflicts.
The research of FRI connects laboratory and landscape works and gives emphasis on
integration of biological, ecological, physical, and social sciences in our work. The Institute's
research programmes are organised into the following science areas: silviculture, genetics,
forest and range plant breeding, plant physiology, soil science, meteorology and climatology,
forest pathology and entomology, forest fires, forest utilisation, rangeland and wildlife
resources, grazing animal management, forest management, natural resource policy and
economics, remote sensing and geographic information systems, and environmental
management. The activities of FRI spread in all parts of Greece as well as abroad where we
represent the country at international organisations, scientific groups and conferences,
transferring know-how gained through our research.83
The Institute of Mediterranean Forest Ecosystems and Forest Products Technology is one
of the oldest research institutes in Greece. It was established in Athens, Greece, in 1929 as
the research arm of the Greek Forest Service. Its title soon changed to “Forest Research
Institute of Athens” (FRIA) In its more than 80 years of operation, the Institute has produced
excellent research always focusing on the research needs of the practicing foresters of the
Forest Service [ http://www.fria.gr/]. In 1989 the Institute was integrated into the National
Agricultural Research Foundation (NAGREF) and got its current official title. Both the historic
name and the official title are currently in use. In 2011 NAGREF was merged with three other
organizations of the Ministry of Rural Development and Food forming the Hellenic
Agricultural Organization “DEMETER” to which the Institute now belongs. The Institute
comprises seven laboratories each covering an area of forestry research: Forest
management and forest economics, Silviculture and forest genetics, Forest soils and
biogeochemistry, Forest protection and forest fires, Landscape architecture, Forest ecology
and hydrology, and Science and technology of wood
The Institute maintains close ties with operational organizations (Forest Service, Fire Service,
General Secretariat for Civil Protection, local authorities) and with the private sector (forest
industries, private citizens, etc.), and has contributed significantly in many aspects of forest
management in Greece. It puts emphasis on solving practical problems and on transferring
new scientific knowledge and technology to the operational world..84

Conclusions
Greece is a mountainous country and 25% of its territory is covered with natural forests. The
most usual forest trees on the mountainous areas in Greece are firs, Aleppo pines, black
pines and other coniferous trees, beeches, chestnuts, oaks and plane trees. The forests in
Greece are host to rich fauna of high biodiversity, interesting rich flora. Greek forests are
famous for the great diversity of birds, reptiles and insects. Greece also has some
exceptionally beautiful and picturesque forests, which are very sensitive to droughts and
20
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fragile to air pollution and soil erosion. Forests in Greece as in the other Mediterranean
countries are characterised by a remarkable set of features that make them naturally and
aesthetically attractive but also quite fragile to drought, fires, overgrazing, acidic
precipitations, etc. The climate in Greece is characterized with prolonged summer droughts
and high temperatures which cause large number of forest fires. Over recent decades
Greece has suffered extensive forest fire disasters with significant forest areas burned and in
2007 with increased human fatalities. The Ministry of Agriculture (at present Ministry of
Rural Development and Food) through the National Agricultural Research Foundation
maintains various institutes which are dealing with forest studies, management and
conservation. These institutes maintain close ties with operational organizations, such as
Forest Service, Fire Service, General Secretariat for Civil Protection and local authorities.
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