YK 630.2:502.174
Lecturer Gultekin Ismayilova,
Faculty of Chemistry and Biology,
Azerbaijan State Pedagogical University

Azerbaijan, Baku

ECOLOGICAL ROLE OF FORESTS IN NATURE PROTECTION AND
ENVIRONMENTAL SUSTAINABILITY

Abstract: Forests are among the most important natural ecosystems that
ensure ecological balance, biodiversity conservation, climate regulation, and
environmental sustainability. The increasing anthropogenic pressure on forest
ecosystems, including deforestation, overgrazing, agricultural expansion, and
environmental pollution, has significantly affected forest structure, productivity, and
ecological stability. The present study examines the ecological role of forests, their
importance in nature protection, and the main factors contributing to forest
degradation.

The research demonstrates that forests perform multiple ecological,
economic, and recreational functions. Forest vegetation regulates air temperature,
humidity, wind intensity, soil moisture, and groundwater levels while also
contributing to the prevention of soil erosion and the stabilization of mountain
landscapes. The phytocenotic structure of forests, characterized by vertical
stratification and species diversity, creates favorable ecological conditions for
sustainable ecosystem functioning. Special attention is given to the forest ecosystems
of the mountainous regions of Azerbaijan, particularly the Lankaran region, where
multilayered forest phytocenoses are clearly expressed.

The study reveals that anthropogenic impacts negatively influence forest
ecosystems by disrupting ecological balance, reducing biodiversity, accelerating

soil erosion, and intensifying climate-related problems. Deforestation and irrational
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utilization of forest resources lead to degradation of natural ecosystems, reduction
of the biosphere significance of forests, and increased risks of floods, droughts, and
hydrological disturbances. The results emphasize the necessity of sustainable forest
management, conservation of forest biodiversity, restoration of degraded forest
areas, and implementation of effective environmental protection measures.

The preservation and restoration of forest ecosystems are essential for
maintaining ecological stability and ensuring sustainable development. Integrated
approaches aimed at rational forest use, ecological monitoring, afforestation, and
reduction of anthropogenic pressure are crucial for the long-term protection of forest
resources.

Keywords: forest ecosystems, biodiversity, phytocenosis, forest degradation,

anthropogenic impacts, nature protection, ecological balance, afforestation.

Jlekmop I'onemexun Ucmaunoesa,
Daxyarvmem Xumuu u buonozuu,
A3zepoaiioncanckuit I'ocyoapcmeennwiit Iledazozuueckuit Ynueepcumem

Azepoéaioxcan, baxy

3KOJIOT'MYECKASI POJIb JIECOB B OXPAHE ITPUPO/IbI N
OBECIEYEHUHU YKOJOT'MYECKON YCTOMYUBOCTH

Annomavusn: Jleca ommocamces K 4Ucy 8adCHEUWUX NPUPOOHBIX IKOCUCTNEM,
obecneuusarouux IKolOSUYECKOe pagHogecue, COXpaHeHue OUOpasHoobpasus,
pezyiuposanue — Kaumama U - IKOJA02UYECKYIO  YCmOUYugocms.  Ycuneuue
AHMPONO2EHHO20 0aBlleHUs. HA JleCHble IKOCUCMEMDbl, BKII0YAs GblpYOKY 1ecos,
upesmMepHblll  8bINAC CKOMA, pAacuiupeHue CelbCKOXO3SAUCNEEHHbIX V200Ul U
3aepssHeHue OKpydcarouiel cpeovl, CYWECMBEeHHO NOGNUAI0 HA CMPYKMYpY,

I’lpOOmeuG’HOCmb U 9KOJ102UYECK)I0 cmabunvbHocmsb ecos. B oannom uccnedosanuu
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paccmampusaemcsi IKoI02u4eckas poib 1eco8, UxX 3HaveHue 68 oXpane npupoovl u
OCHOBHblE (haKkmopwvl, cnocobcmayrouue 0ecpaoayuul 1ecos.

Hccneoosanue nokasvigaem, 4mo J1eca  GbINOJHAIOM — MHONCECHBO
9KOJIO2UHECKUX,  OKOHOMUYECKUX U  peKpeauuoHuvlx  @yukyui.  Jlecnas
pacmumenvHOCmMb — pezyiupyem — memnepamypy — 8030yXd, BIIAIHCHOCTD,
UHMEHCUBHOCMb 8eMpPd, BANCHOCb NOYEbL U YPOBEHb 2PYHMOBLIX 800, A MAKICE
cnocoocmeyem npeooOmepaweHuio 3pos3ull Nouebl U CMaAOUIU3AYUU  2OPHBIX
nanouwagmos. DumoyeHomuueckas CMpPYKmMypa Jjnecos, XapaKmepusyrouiascs
BEPMUKANILHOU ~ cmpamugpukayueli U 8UO0BLIM  pA3HOOOpaszuem,  cozoaem
braconpusimmusie dKon02UYecKue YCaosus Oiisl YCMOU4UE020 QYHKYUOHUPOBAHUSL
axocucmemvl. (Ocoboe 6HUMaHUe VOeNAemcs JeCHbIM 3SKOCUCTEMAM 2OPHLIX
pationos Azepbatiodcana, 6 wacmuocmu, Jlenkopanbckou obnacmu, 2oe UYemro
8bIPAICEHbL MHO2OSPYCHbLE JIeCHblE (PUMOYEeHO3bL.

Hccneoosanue nokaszvieaem, umo aumponoz2enHoe 8030elicmeaue He2amuHo
GIIUSIEM HA JIeCHbLEe IKOCUCMEMbL, HAPYULAsl IKOIO2UHECKOe PasHo8ecue, COKPaulds
buopasznoobpasue, YCKopsis dpo3uio nouevl u ycyeyonss npooiemsl, Cei3aHHblE C
uaMeHeHuem Kuumama. Bolpybka necoé u HepayuoHaibHoe UCnONb308AHUE JIECHBIX
pecypcos npusooam K 0e2paoayuu NPUpOOHuLX IKOCUCHEM, CHUNCEHUIO OuochepHoll
3HAYUMOCMU J1€CO8 U YBEeIUUEHUIO PUCKOB HABOOHEHUl, 3ACYX U 2UOPOOSULECKUX
Hapyuwienu.  Pe3ynbmamsl  noouepkusarom  HeoOX0OUMOCMb — YCMOUYUBO20
JIeCONONB306AHUSL, COXPAHEHUsL JIeCHO20 OUOPA3ZHO00PA3Us, B80CCMAHOBLEHUS.
0e2paoupoOBaAHHBIX ECHbIX MACCUBOB U BHEOPEeHUs dPDeKmuUsHbIX Mep no oxpare
OKpyHcarouyell cpeowl.

Coxpanenue u 60CcCmMAHOBIEHUE JNECHBIX DKOCUCMEM UMEION  BANCHOE
3HaueHue Oas NO00EPHCAHUS IKON02UHEeCKOU CcmadurbHocmu u obecneuenus
yemotiuugoeo pazeumust. Komniexchvie nooxoobl, Hanpaeienuvle Ha payuoHaAlIbHOe
UCNONIb30BAHUE J1eCO8, IKONOSUYECKUU MOHUMOPUHS, J1eCOB0CCMAHOBNEeHUE U
CHUJICEHUE AHMPONO2EHHO20 OAaslleHUs, UMelom pewarwee 3HadeHue O

007120CPOYHOU 3aUUMbL IECHBIX PECYPCO8.
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Knioueevie cnosa: necnvle sxkocucmemvl, Ouopaznoobpasue, QumoyeHos,
dezpaoayus 1ecos, AHmMpoONoceHHOe 8030eUCmaEue, OXPaHa NPUPoodl, IKOJOSUUECKOe

pasrHoesecue, 1eco60CCmaHoBleHUeE.

Forest ecosystems are complex natural formations that play a fundamental
role in maintaining environmental stability and ensuring sustainable development.
Forests provide society with essential ecological, economic, and social benefits
while simultaneously regulating climatic conditions and preserving biodiversity. In
recent decades, however, increasing consumption of forest resources has exceeded
their natural regeneration capacity, creating serious ecological concerns worldwide
[1,14,17,22].

The problem is particularly important in the Republic of Azerbaijan, where
substantial changes in forest structure, productivity, and management have occurred
over the last fifty years due to increasing anthropogenic pressure [18,24,15,25].
Therefore, studying the current condition of forest ecosystems and identifying
effective approaches for their conservation and restoration remain highly relevant
scientific tasks.

Forests are integral components of the biosphere and function as complex
phytocenoses composed of various plant species arranged in vertical tiers. Such
stratification ensures efficient utilization of environmental resources, including
light, moisture, nutrients, and space, thereby enhancing ecosystem productivity and
ecological stability.

Forests perform numerous ecological functions that are wvital for
environmental protection and ecosystem sustainability. Forest vegetation regulates
air temperature, humidity, wind speed, and soil moisture while contributing
significantly to groundwater regulation and erosion prevention [4-9,12,20]. The
forest canopy reduces evaporation and creates favorable microclimatic conditions

within forest ecosystems.
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The tiered structure of forest phytocenoses allows different plant species to
occupy ecological niches according to their biological characteristics and
environmental requirements. In the mountainous forests of the Lankaran region,
three distinct vegetation tiers are clearly visible, reflecting the vertical heterogeneity
of phytomass distribution and ecological conditions [6-10,14,22,25].

Forests also possess important sanitary and climate-regulating functions. They
absorb carbon dioxide, release oxygen, reduce atmospheric pollution, and mitigate
climate change effects. Furthermore, forests contribute to the conservation of
biodiversity by providing habitats for numerous plant and animal species.

Anthropogenic activities are among the major factors causing forest
degradation. Human impacts on forest ecosystems include illegal logging,
agricultural expansion, overgrazing, mining activities, infrastructure development,
and chemical pollution. These activities disrupt natural ecological balance and
negatively affect forest productivity and biodiversity.

Deforestation remains one of the most serious environmental problems
worldwide. Forest destruction leads to increased soil erosion, greenhouse gas
accumulation, hydrological disturbances, droughts, and dust storms. In mountainous
regions, deforestation often results in catastrophic floods and severe degradation of
natural landscapes.

The reduction of forest areas also decreases the biosphere significance of
forests and contributes to the degradation of natural ecosystems and genetic diversity
[24,25]. When anthropogenic pressure exceeds the ecological tolerance limits of
forest ecosystems, their natural resilience and stability are severely weakened.

Effective forest conservation requires integrated ecological and management
approaches aimed at reducing anthropogenic pressure and restoring degraded
ecosystems. Sustainable forest management should include strict protection of forest
territories, prevention of illegal logging, rational utilization of forest resources,

ecological monitoring, and implementation of afforestation programs.
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Restoration of degraded forest ecosystems should focus on preserving
biodiversity, improving soil stability, and enhancing forest productivity [26].
Afforestation activities using ecologically adapted tree species contribute to erosion
control and ecological recovery of degraded landscapes.

Environmental education and public awareness are also important
components of forest protection strategies. Increasing public understanding of the
ecological importance of forests can contribute to more sustainable attitudes toward
natural resource utilization.

Forests are essential natural ecosystems that ensure ecological balance,
biodiversity conservation, and environmental sustainability. However, increasing
anthropogenic impacts have caused significant degradation of forest ecosystems,
particularly in mountainous regions. Deforestation, overgrazing, and irrational land
use negatively affect forest structure, productivity, and ecological stability.

The study demonstrates that sustainable forest management, ecological
restoration, and rational utilization of forest resources are necessary for protecting
forest ecosystems and maintaining environmental balance. Integrated conservation
measures, including afforestation, biodiversity protection, and reduction of
anthropogenic pressure, are essential for ensuring the long-term sustainability and

productivity of forests.
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