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Abstract: The status of forests at global and regional levels is examined, as well as 
the influence of expected climate change on forest populations using different models and 
alternatives. Afforestation, dynamics of growing stock, upper forest limit, forest fires and floods 
are discussed in relation to influence of climate. A possibility for utilisation of reproductive 
materials from Bulgarian forest genetic resources in other European countries at the condi-
tions of climate stress is pointed out. 
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The beginning of new millennium was marked by foregoing global 
problems and social tensions rising as a result of quick growth of human 
population, depletion of resources including traditional energy sources as oil, 
gas and coal, as well as forests, clean water, etc. One of the global problems 
is climate change leading to decrease of ecosystems stability, desertification, 
nature disasters as floods, hurricanes and fires, attacks by pests and diseases 
causing pandemia, etc. 

In historical aspect the development of different civilizations was based 
on continuous overexploitation and destruction of forests, which are one of 
the basic components of the terrestrial ecosystems.

Recently, the world forests occupy 4 billion ha, 2.986 billion ha of 
which closed, the average forest cover is 22.8% varying from 7.5% in Africa 
up to 35% in Latin America. In Eurasia forests occupy 1.610 billion ha or 
34.3%. The European mountain massifs as Pyreneans, Alps, Carpathians, 
Balkans and Caucasus, directed along the parallels, impeded the migration of 
Tertiary vegetation. In contrast, meridian disposition of North American and 
Asian mountains ensured its free migration to south and, after the glacial 
period, back to north. 

During the Neolith man began to destroy forests for the purposes of 
agriculture and animal husbandry and only in XX century the area of closed 
forests decreased by 1/3. Significant changes occurred with respect to their 
distribution, composition and productivity. In some European countries like 
Great Britain, Ireland and the Netherlands almost all natural forests were 
cut down and in others like Germany, Belgium and Spain their forest area 
was strongly reduced. Recently, the best is the situation in Scandinavian 
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countries, which forest cover is 46% presenting 36% of the European forests 
area and 29% of their growing stock. 

The annual deforestation on the account of closed forests is estimated 
at 0.63% in America, 0.61% in Africa and 0.60% in Asia. It is considered 
that shifting agriculture is the main factor in deforestation its comparative 
share reaching up to 70% in Africa, 50% in Asia and 35% in America. 

In comparison with the other continents, recently only the forest cover 
in Europe is larger that it was a century ago, in the last decade this index 
being increased by 0.9%. This is a result of European countries policy for 
regeneration of forest massifs and the large scale afforestation activity. Never 
the less, that the forests expansion in this period is due mainly to establish-
ment of conifer plantations, instead of restoring indigenous broadleaved and 
mixed forests, the performed afforestation is not only of continental, but 
also of global significance. Concerning the primary forests however, Europe 
preserved only 1/3 of them.

About 180 million ha in world scale are forest plantations and their 
relative share continuously increases. Their ecological role, however, could 
not be compared with that of natural forests, which are much more stable. 

There is a number of factors influencing the distribution and status of 
forests, climate being especially important. In the recent geological period it 
is defined for the different parts of Europe as oceanic, continental, Mediter-
ranean, sub-arctic and arctic. Under the influence of these climate zones the 
following biomes have been formed: tundra, taiga, mixed deciduous forests 
from the temperate zone, forest steppes, steppes, Mediterranean sclerophytic 
forests and semi deserts. 

Climate change is due mainly to two groups of factors: natural and 
anthropogenic. Nature reasons include the changes of earths’ orbit, solar 
activity, cosmic radiations, oceanic streams and volcanic activity. The an-
thropogenic factors causing significant increase of greenhouse gasses (CO2, 
CH4, N2O, etc.) concentration in the atmosphere are determined mainly by 
industry, agriculture and transport. 

It is established that the average global air temperature in XX century 
increased by 0.6 °C, in Europe this value being 0.8 ° - 1 °C; the annual pre-
cipitations in North Europe show a tendency to increase from 10 to 40%, 
while in South Europe they decrease up to 20% (A l e x a n d r o v, 2007). 

The weather forecasts are necessary for many human activities but for 
now only short period ones are reliable. For long period climate prognoses, 
especially for decades forward, the risk of flagrant errors is very big, as many 
of climate determining factors are unpredictable. The cyclic recurrence, du-
rability and intensity of warm and cold periods cannot be approximated with 
satisfying accuracy. Usually mass media and politicians pay more attention 
to sensational statements for future equatorial heats and polar frosts, dev-
astating droughts and massive deluges to the scale of the Great Flood, big 
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earthquakes and cosmic catastrophes without having any serious proofs. The 
nature disasters are indisputable fact but their prediction on the base of sci-
entific investigations is usually in the frames of several hours to few days. 

The observed tendencies of climate change do not mean yet that they 
will follow the same pattern with centuries or that the cycles will preserve 
the same repeatability and intensity. More complete investigations lead to 
elaboration of different scenarios for climate change, without giving abso-
lutely definite answers.    

The overstatements of some scientists and journalists about expected 
dangers are reasonable to a certain extent, as their aim is to alert the society 
and politicians that urgent measures should be taken for conservation and 
improvement of the environment, with respect of climate change inclusive. 
In spite of some contradictory and extreme assessments for eventual unfa-
vourable climate change, it is necessary to be practically prepared to avoid or 
mitigate its negative influence on flora, fauna and human society, not using 
apocalyptical scenes. 

The theoretical studies show that about 20 generations of a tree popu-
lation are necessary to change its adaptive traits at different climatic sce-
narios. Examining the reaction of forest tree species to climate change it is 
supposed that European species had undergone extinction in the past and 
those that survived have been subjected to selection in relation to adaptation 
and distribution. It is slightly possible the species with vast distribution areas 
to disappear as result of climatic change, while the situation with rare and 
scattered tree species is completely different (K r e m e r, 2006). The large, 
variable populations have better opportunity to adapt towards new conditions 
in contrast to fragmented tree populations with lower additive genetic vari-
ability, usually occupying marginal zones and having lower survival potential 
(S a v o l a i n e n  et al., 2006). It is expected the forest productivity in North 
Europe to increase with climate warming, while in Central Europe this pro-
cess will be more moderate. It is also possible the storms to become more 
frequent and strong in these parts of Europe and new pests and diseases to 
distribute on North. In South Europe the prognosis foresees decrease in for-
est productivity as result of dryer periods (L i n d n e r, 2006).  

The results of field experiments show that in favourable conditions 
the adaptability of forest tree species is broader. Differences in phenotypic 
plasticity among populations are established and it is proved that the local 
provenance is not always the best regarding growth. Tree populations in 
Mediterranean region and continental Europe are more endangered and 
this imposes the implementation of active adaptive measures in trans-border 
cooperation of European countries (M a t i a s, 2006).

At eventual climate change directed to warming and drying significant 
xerophitisation of the vegetation in Bulgaria could be expected. The hygro-
phytes and mesophytes will be subjected to strong reduction.
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The changes occurring in biodiversity will express in reduction and 
extinction of boreal forest species and increased participation of more re-
sistant to aridisation species. Basic role for conservation of vegetation cover 
will probably play local species with suitable morphological and physiological 
heritability to survive in the new growing conditions. Such resistance could 
be expected mainly by 18 families, 46 genera and 70 forest tree and shrub 
species. At eventual xerophitisation of the growing conditions about 50 in-
troduced species from 21 families and 33 genera could prove to be suitable. 
These data show that the local and introduced forest tree and shrub species 
in Bulgaria present big capacity for successful adaptability towards eventual 
changes of the climate conditions. 

Besides these possibilities that could be defined as potential at ‘species 
level’, there is adaptive potential at ‘intra-species level’. It is determined by 
the existence of subspecies, varieties and forms enlarging the opportunity for 
adaptability towards climate change. The bigger is this adaptive potential the 
higher is the probability of a species to survive. That is why the composi-
tion and structure of forests in Bulgaria will depend also on the range of 
intra-specific variability of dominant forest species and on the rate of form-
formation processes. 

Due to its geographic position and mountain relief, in spite its small 
territory, Bulgaria is under different climatic influence: continental, Mediter-
ranean and mountain. This determines different vegetation types, represented 
in almost entire European continent – from sclerophyilic forests in Greece 
to boreal forests in Scandinavian countries. 

Generally, Bulgarian forests have the following characteristics: forest 
area – 4.1 million ha; forest cover – 33%; annual increment – 14.5 million 
m3; total volume – 591 million m3; average age – 51 years and annual har-
vesting – 6 million m3.

The expected climate change imposes respective changes in the man-
agement of Bulgarian forests, which are writhen in the National Plan for ac-
tion on climate change (MEW, 2000). Special attention is paid to adaptabil-
ity of the forests from lower vegetation zone towards climate aridisation.    

An important approach for adaptation of natural forest ecosystems 
to climate change is proper management supporting regeneration processes 
and, as concerns the artificial forest ecosystems – choice of resistant species 
for afforestation. From a long time planting of coniferous species continu-
ously reduces in favour of broadleaves – from 84% (1970) to 70% (1980), 
60% (1990), reaching 42% (1995). This was imposed by chronic water stress 
in forest plantations up to 700-800 m altitude, especially in dry periods, as 
the one from 1983 -1994 (R a e v, R o s s n e v, 2003).

The Bulgarian contribution for catching of greenhouse gasses, especially 
of CO2, is significant in the last 40-50 years. In the period 1957-1975 about 
50 000-60 000 ha were afforested annually, reaching maximum of 105 000 ha 
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in 1960. From 1980 to 1990 there was a decrease in afforestation up to 32 000-
33 000 ha/year and in the transitional period after 1990 drastic decline in this 
activity reduced afforested area to several thousand hectares per year. 

In spite that, as a result of previous afforestation programs and estab-
lished young, fast growing forests, significant growing stock was accumulated 
in Bulgaria, which gradually increases from 243.5 million m3 (1960) up to 
303.8 million m3 (1980), 404.5 million m3 (1990), 526.1 million m3 (2000) 
and up to 591 million m3 (2007). This tendency is preserved due to the in-
creasing average annual increment of 7.6 million m3 (1980), 10.9 million m3 
(1990), 12.3 million m3 (2000) and up to 14.1 million m3 (2007) and strongly 
reduced annual harvesting up to 6 million m3 (2007). In this way Bulgarian 
forest increases its ability to assimilate carbon dioxide and accumulates big 
quantities of carbon. 

Additional possibilities for catching of greenhouse gasses give future 
afforestations on abandoned, eroded and aggravated agricultural lands, the 
area of which is about 250 000 ha. In practice such a large scale afforesta-
tion could be performed only by international funding. 

In the last two decades stabilisation of upper forest limit in the high 
mountains is observed and there is even a tendency of its rising up in al-
titude. This type of migration appears in the marginal beech and Norway 
spruce populations and it is significant phyto-indicator for climate change. 

There is a direct connection between climate change and forest fires, 
never the less some of them are man made. The forests damaged by fires in 
Bulgaria for the period 1953-1991 were under 1000 ha/year, while in 1993 
forest fires destroyed 17 260 ha, reached the maximum of 57 400 ha in 2000, 
the values for 2001 and 2007, respectively 20 150 ha and 43 000 ha, being 
also high. 

Another nature disasters related to climate change and deforestation, 
especially in the mountain regions, are torrents and floods. They are consid-
ered as the most affecting some regions in the world disasters, taking most 
victims. In Europe floods took totally 700 human victims in the period 1998-
2002 and the damages were estimated to 25 billion Euro. In Bulgaria victims 
of floods for the period 1990-2001 were 38 people (M a r i n o v, 2005). 

Analysing the climate change and prognoses about its effect on forests, 
besides computer models on scenarios for warming and drying, some models 
for cooling of climate should be also elaborated in response of forest popula-
tions to adaptation, migration and extinction. 

Bulgarian forests characterise with great biodiversity and autochthonous 
forest tree genetic resources with big adaptive potential. If managed properly 
they probably will be able to overcome the stress from climate change. 

Selected forest reproductive materials from suitable Bulgarian popula-
tions can be used successfully for afforestation purposes by other European 
countries, especially at unfavourable changes in climate. 
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ГОРИТЕ И КЛИМАТИЧНИТЕ ПРОМЕНИ

Ал. Александров
Институт за гората - София
Българска академия на науките

( Р е з ю м е )

Разгледано е състоянието на горите на глобално и регионално 
ниво, както и въздействието на очакваните климатични промени 
върху горските популации при различни модели и алтернативи. 
Дискутирани са някои въпроси по залесяване, динамика на дървесните 
запаси, горна граница на гората, горски пожари и наводнения във 
връзка с промените в климата. Посочена е възможност за използване 
на репродуктивен материал от горскодървесни генетични ресурси 
на България в други Европейски страни при условие на климатичен 
стрес.

Ключови думи: климатични промени, биоразнообразие, залесяване, 
адаптация, миграция


