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Jlenexa [Amutpo FOpiitoBuu. AkymyJsinis opraniuaoro Kapoony y crapoBikoBux
Jdicax BoaoainibHo-BepxoBuncbkoro xpedra (Ykpaincbki Kapnaru). — Kpanidikaniiina
HayKOBa Ipalls Ha MpaBax PyKOIMUCY.

Hucepranist Ha 3100yTTS CcTyneHs goktopa (inocodii 3a cnemianpHicTio 101
Exomnoris ramy3i 31ans 10 [pupogaudi Hayku.

PoGora BukoHana B IHcTuTyTi exosorii Kapnatr HamionansHOi akajgemii Hayk
Vkpainu. 3axuct nuceprtaiii npoBoautbes B IHctutyTi ekonorii Kapnat HamionanbHOi
akajgeMii Hayk Ykpainu, M. JIbBiB, 2026.

HucepTaiiifny poOOTy NPUCBSYEHO IOCIHIKEHHIO 3aKOHOMIPHOCTEM aKyMyJsiii
opraniydoro KapOoHy B  CTapoBIKOBHX JIICOBHX €Kocucrtemax BopoauibHo-
BepxoBuncrkoro xpedbta Ykpaincbkux Kapmat, oliHIOBaHHIO HOTO 3amaciB B OCHOBHHX
KOMITOHEHTaX JIICOBUX €KOCUCTEM Ta 0COOJIMBOCTEN MiHEpai3allii OpraHiyHoi peuOBHHH, a
TaK0XX BCTAaHOBJICHHIO BIUIMBY a0lOTMYHUX 1 OIOTUYHUX UYMHHHUKIB Ha (OpMYBaHHS Ta
MIPOCTOPOBHM PO3MOJILT BYIJICIIEBUX PE3EPBYapIB.

AKTyaJIbHICTh JOCIIJIP)KEHHSI 3yMOBJIEHA HEOOXIJHICTIO TMOIIHOJICHHS HAYKOBUX
3HaHb PO POJb CTAPOBIKOBHX JIICIB Yy INI00ATBHOMY Ta perioHanbHoMY IukiIax KapOony.
B ymoBax kiaiMaTWUyHHUX 3MiH OCOOJMBOTO 3HAYEHHs HaOyBa€ OIIHIOBAHHS 3/1aTHOCTI
MPUPOHUX €KOCUCTEM aKyMYJIIOBAaTH Ta TPUBAJIO YTpuMyBaTu opraniuynuii Kapoos. Jlicosi
exocucteMu YkpaiHcbkux Kaprar € BaxiMBHUMM NpUPOIHUMHU pe3epByapamu KapOony,
OJIHAK 3aKOHOMIPHOCTI (POpMYBaHHS Ta MPOCTOPOBOTO PO3MOALTY MOr0 3amaciB y pi3HUX
KOMIIOHEHTaX CTapOBIKOBUX JICIB JOCHIIIKEHO HeAocTaTHhO. OCOOIMBO 1€ CTOCYETHCS
IpUpOAHUX JiciB BopoainbHo-BepXxoBUHCEKOro xpe0OTa, NpeacTaBIeHUX CTAPOBIKOBUMHM
OYKOBHUMHM, SUTMIIEBO-OYKOBUMH 1 CMEpPEKOBO-OYKOBUMH JEPEBOCTAHAMH, a TaKOXK
MNPUPOJHUMU JIiICAMH, SIKI 3a CTPYKTYPHHMHU XapaKTepUCTUKAMH HaOIMXKAIOThCS /0
CTapOBIKOBOTO CTaHY.

Metorw poboTu OyJi0 BCTAHOBUTU OCOONHMBOCTI (DOPMYBaHHS Ta MPOCTOPOBOTO
po3noauTy 3anaciB opraniuHoro KapOoHy B OCHOBHUX KOMIIOHEHTaX CTapOBIKOBUX JICOBUX

exocucteM BoaoniibHO-BepXoBHHCHKOro XpeOTa, OLIHUTU MPOLIECH HOro aKyMmyJssuii Ta
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MIHepaii3alii, BU3HAYUTH BIUIMB NPUPOJHUX YMHHHMKIB Ha (OPMYyBaHHS BYIJIELEBHX
pe3epByapiB IIUX EKOCUCTEM.

OO0’ €eKT JOCIIKEHHS — IPOLIECH aKyMYyJIALil Ta MiHepaui3anii opraniuHoro Kapoony
B CTapOBIKOBHX JIICOBUX eKocucTeMax BogoaiibHO-BepXxoBUHCHKOTO XpeoTa.

[Ipeamer nocmigxeHHss — 3amacu opraHiyHoro KapOony y ¢iTtomaci, rpyoux
JIEPEeBHUX 3aJMIIKaX, JICOBIM MIACTWILI Ta IPYHTI, 3aKOHOMIPHOCTI iX HPOCTOPOBOIO
PO3MOALTY Ta 3MIHU M1J BIJIMBOM €KOJIOTYHUX YAHHUKIB.

JUiss  JIOCSATHEHHS TIOCTABJIEHOI METH BHKOPUCTAHO KOMIUIEKC IOJbOBHX,
7a00paTOPHUX, CTAaTUCTUYHUX 1 TEOIHPOpPMaUIMHUX METOMIB JociikeHHsA. [lomboBi
poOOTH BHUKOHAHO Ha 26 AOCHIAHMX JUISHKAX, 3aKIaJeHHX y MeXaxX CTapOBIKOBHUX
OPUPOAHUX JICIB Ta MNPHUPOJAHMX JEPEBOCTaHIB, SIKI 3a CBOIMH CTPYKTYpHUMU
XapaKTEepPUCTHKAaMU HaOIMKAIOTBCA [0 CTApOBIKOBOIO CTaHy, y Mexax BopoaiabHo-
BepxoBuncrkoro xpedrta. OrineHo 3anacu opraHiyHoro KapOooHy B 4OTHPbOX OCHOBHHX
0JI0Kax JICOBUX €KOCUCTEM: (piTomaci, TpyOHX IEepeBHUX 3aJIUIIKAX, JICOBIN MIACTUIILI Ta
rpyuTti. 3amacu KapOoHy BH3Hauadu Ha OCHOB1 JIICOTaKCAlllMHMX JaHUX, MOJbOBHUX
BUMIPIOBaHb 1 JaOOPaTOPHOTO aHaNI3y 3pa3KiB IPYHTY Ta MIACTWIKHU. [ BCTaHOBIEHHS
3aKOHOMIPHOCTEH MPOCTOPOBOI MIHJIMBOCTI MOKA3HUKIB Ta iX 3B’SI3KY 3 €KOJOTTYHUMH
YUHHUKAMH 3aCTOCOBAHO CTaTUCTUYHI Ta reoiH(OpMalliiiHi METOIU aHai3y.

Cepenni 3anacu opraniunoro Kapoony y ¢itomaci cranoBunu 179,79 + 94,40 T-ra™'.
BcraHoBiieHO 3HA4YHY MPOCTOPOBY MIHJIMBICTh LBOIO MOKAa3HMKA: J1alla30H 3HAa4Y€Hb
cranoBuB B1a 33,01 mo 374,29 t'ra’!. BusgBieHoO 1CTOTHI BIAMIHHOCTI MDK ITIBACHHHUM 1
MIBHIYHUM Makpocxwiamu BogoainbHo-BepxoBuHcbkoro xpedta. [l miBIEHHOTO
MaKpOCXUITy cepe/iHi 3amacu opraniunoro Kapoony y ¢ditomaci ctanoBunu 241,78 + 85,44
T-Ta !, TOMI K 7151 miBHIYHOTO — 103,97 £45,60 T'Ta™'. OTpUMaHi pe3yabTaTH CBIIYATh PO
BUpIIIAJIbHE 3HAUYCHHS BIKY JE€PEBOCTAHIB 1 CTYIEHS MPUPOJAHOCTI JIICOBUX €KOCUCTEM JIJIs
(dhopmyBaHHS BYTJICLIEBOTO PE3EPBYaApY.

JlocnikeHHs: TpyOuX JIepEeBHUX 3aJUIIKIB IOKa3ajao, [0 BOHU € BaXIUBUM
KOMITOHEHTOM JIOBFOTPUBAJIOTO AENOHYBaHHs opraniunoro Kap6ony. 3anacu opratiuHoro
KapOony B nibomy Orori 3minioBanucs Big 0,86 mo 85,60 T'ra™!, a cepenHe 3HAYCHHS

ctaHoBujo 26,12 + 27,38 1ra'. Bucoka BapiabenbHICTh IMOKA3HUKIB MMOSCHIOETHCS



IPUPOJHOIO MO3AIYHICTIO CTAPOBIKOBUX JICIB, PI3HOK I1HTEHCUBHICTIO HAKOIMYEHHS
JEPEBHOTO JETPUTY Ta HEOJHAKOBOIO MIBUAKICTIO HOro po3knany. BogHouac cTaTuCTUYHO
3HAUYIIHUX BIJIMIHHOCTEN MK MAKpOCXHJIaMH 3a LIMM MOKa3HUKOM HE BCTAHOBJICHO.

3anacu opraniyHoro KapOony B jicoBiii miacTuii 3miHoBaucs Big 2,85 go 10,59
T'Ta’!, a cepelaHe 3HAYEeHHS cTaHOBWiIO 6,75 + 1,82 Tra'. ¥V cCTapoBIKOBUX Jicax
MIBJIEHHOIO MAaKpOCXMJy BCTAaHOBJIEHO BUIIl 3Ha4€HHs 3amaciB opradigyHoro KapOony B
MIJCTAJILI TOPIBHSHO 3 MIBHIYHUM MakpocxujoMm. lle moB’s3aHO 31 3HAYHUM BIKOM
JIEPEBOCTAHIB, OIJBIIO MPOAYKIIED OPraHIYHOTO OMaay Ta OCOOJUBOCTAMH IMPOIECIB
ioro TpaHncdopmariii.

[pyHT BH3HA4YeHO K HaWOLIbII cTabiNbHUE pe3epByap opraniunoro KapGony B
JOBrOTPHUBAII MEPCIEKTUBI. 3anacu IPyHTOBOTO opraHiyHoro KapOoHy KonuBanucs Bi[
20,22 mo 65,86 Tra’!, a cepenHe 3HaueHHs cTtaHOBUIO 33,93 + 936 T'ra”'. BusiBieHo
TEHJICHIIII0 10 OUTBIIMX 3amaciB opraniunoro KapOoHy B rpyHTax miBHIYHOTO MAaKpOCXUITY,
OJIHaK CTAaTUCTUYHO 3HAYYIIMX BIAMIHHOCTEH MDK MaKpOCXWJIAMH HE BCTaHOBIJIEHO.
OTtpumaHi pe3yiabTaTH MiATBEPKYIOTh BUCOKY CTaOUIBHICTB IPyHTOBOTO Iys1y KapOoHny Ta
HOT0 BaXKJIMBE 3HAYEHHS ISl MIITPUMAaHHS BYIJIELIEBOTO OAJIAHCY JIICOBUX €KOCHUCTEM.

Cymaphni 3amacu opra"iyHoro KapOoHy B IOCHIKEHHUX CTApOBIKOBHUX Jlicax
ctanoBusn BiJ 65,83 mo 468,01 1-ra™!. CepenHe 3HaUEHHSI Ha BCIX JOCTIJHUX JUISHKAX
ctaHoBuWIIO 232,36 T'ra”!. [{ns miBAEHHOTO MaKPOCXUITY CEPEHI CyMapHi 3amacu JA0Csraiu
303,10 T'ra™', Toai K A1 miBHIYHOTO — 161,43 T'ra”!. BCcTaHOBJIEHO CTATUCTUYHO 3HAUYLLY
PI3HMIIIO MK MAKPOCXMJIAMU Ta CUJIbHUI MO3UTUBHUH 3B’ 30K MK 3allacCaMy OPraHiqHOIO
KapOony i1 Bikom aepesoctaniB (r = 0,88; p < 0,001).

OTpuMani pe3yJbTaTH M1ITBEPKYIOTh, 1110 CTAPOBIKOBI JIICH MAlOTh 3HAYHO BUIIUMA
MOTEHIIIAJI aKyMYJISILii Ta yTpuMaHHs opraniuHoro KapOooHy mopiBHSIHO 3 TOCIIOJAPChKUMU
micamy. BoHM BHUKOHYIOTH POJIb JIOBFOTPUBAIUX OPUPOAHUX pe3epByapiB KapOony Ta
3a0€3Meuy0Th CTa0UIbHICTh 010re0XIMIYHUX MPOLECIB Y TIPChbKUX eKocucTemax. Bucoki
3amacu OpraHigyHO1 PEYOBUHU Y piTOMACI, TPyOUX AEPEBHUX 3aTUIIKAX, M1ICTUIILI Ta [PYHTI
CBII4aTh MNpo e(eKkTHBHE (PYHKIIOHYBAHHS NPUPOJHHUX MEXaHI3MIB CEKBECTPYBAHHS

KapOony.
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HaykoBa HOBH3Ha OJiep:KaHUX pe3yJIbTaTiB MOJISATa€E B TOMY, L0 BIEpIIE 3A1HCHEHO
KOMIUIEKCHE OI[IHIOBaHHs 3amaciB opraHiyHoro KapOoHy B OCHOBHHUX KOMITOHEHTAaxX
CTapOBIKOBUX JIICOBUX eKocucTeM BomoniibHo-BepXxoBHHCHKOTO XpedTa Ta BCTAaHOBIECHO
O0COOJIMBOCTI iXHBOTO MPOCTOPOBOTO PO3MOJLTy. BH3HAaueHO BHECOK OKpeMHuX OJIOKiB
ekocucTeM y (OpMyBaHHsS 3arajJlbHOro BYIVICLIEBOTO pPE3EpBYyapy, BCTAHOBIIEHO
3aKOHOMIPHOCTI HAKOMMYEHHsI opraHiuHoro KapOoHy 3aiexHO BiJ BIKY JIE€pEBOCTaHIB,
0COOJMBOCTEM MAaKpPOCXWIIIB Ta CTPYKTYPU HPUPOJHUX JIICOBUX YrpyrnoBaHb. OTpUMaHO
HOBI JIaHl IPO poJib IPyOUX JAEPEBHUX 3AJTUIIKIB 1 IPYHTY SIK JOBIOTPHUBAIMX PE3EPBYapiB
KapOony B mpupoaHux ripcekux jgicax Ykpaincbkux KapnaTt. 3araioM BCTaHOBIIEHO
OCHOBHI TpyIK IPYHTOBOI Me30(ayHHu, sKi 3a0e3MeuyroTh TpaHCPOpMAIlI0 OPTaHIYHOTO
KapOOHY Ta Oro HaCTYIHY aKyMYJIALI0 y TPYHTOBOMY HpO (1L

TeopernuHe 3HaueHHs POOOTH MOJATaE B PO3BUTKY HAYKOBUX YSBIECHb PO
(dbyHKIIOHYBaHHS OloreoxiMiuHoro 1ukiny KapOoHy B MpUPOAHHUX JIICOBUX E€KOCHCTEMAX,
YAOCKOHAJICHHI MiAXOIB O OLIHIOBaHHS 3amnaciB opraHiyHoro KapOony Ta nmornuGieHH1
3HAaHb PO POJIb CTAPOBIKOBUX JIICIB Y PETYJIFOBaHHI KIIIMATHYHUX IPOLIECIB.

[IpakTiuHe 3HA4YeHHS OJEpPKAHUX PE3ydbTaTIB MOJATa€E B  MOXJIMBOCTI
BUKOPHUCTAaHHS CTApOBIKOBUX MPUPOJHUX JiciB BomoninbHo-BepxoBuHChKOTO XpeOTa siK
pedepeHTHUX EKOCUCTEM ISl OLIIHIOBAHHS BTpaT opraHiyHoro KapOoHy B rocrnogapcbKux
Jmicax, NOOyJOBH pErioHaJIbHUX Mojeneld KapOOHOBOro OanaHCy, OOIDYHTYyBaHHS
MPUPOIOOPIEHTOBAHUX 3aXOJIB MOM SIKIIEHHS 3MiH KJIIMaTy Ta BIIOCKOHAJIEHHS CUCTEMU
MOHITOPUHTY BYTJIELEBUX pe3epByapiB. OTpUMaH1 pe3ynbTaTH MOXKYTh OyTH BUKOPUCTaHI1
miJ 4ac po3poOJIEHHS MNPHUPOJOOXOPOHHUX 3aXOMAIB, YJOCKOHAJEHHS MPAKTUK CTaJoro
JICOKOPUCTYBAHHS Ta TMPOBEJCHHS OLIHIOBAaHHS BYIVICIIEBUX pPE3€pBYyapiB JICOBUX
€KOCUCTEM.

[IpoBenene noCHiKEHHS TIATBEPIKYE, M0 30€PEKEHHST CTAPOBIKOBUX MPUPOTHUX
miciB Ykpaincbkux Kapmar € ogHum 13 HailOuibIl €(pEeKTUBHUX MPUPOTOOPIEHTOBAHUX
MEXaHI3MIB MOM’SIKIIEHHS 3MIH KiimaTy. Bucokuii piBeHb JE€NOHYBaHHS OPraHIYHOIO
KapOony B mmux ekocucremax OOIpyHTOBYE HEOOXIAHICTh iX MOJANBIIOI OXOPOHH,
PO3ILIMPEHHS TPUPOIOOXOPOHHUX TEPUTOPINA 1 BUKOPUCTAHHS SIK €TaIOHHUX 00’ €KTIB JJIsI

OL[IHIOBAHHS CTaHy JIICOBUX €KOocucTeM YKkpaiHcbkux Kapmar.



KuarouoBi cinoBa: opeaniunuti Kapbown, cmapogikosi nicu, nicoei exkocucmemu,
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oexomMnosuyis eapiayii, UCOMHA HNOACHICMb, OENOHY8AHHA 8Yy2lleylo, JiCIBHUYO-

Mmaxkcayiuni NOKA3HUKU, JiCOPOCIUHHI YMOBU, 3MIHa Kiimamy,; YKkpaiucoki Kapnamu.



ABSTRACT

Leleka Dmytro Yuriiovych. Accumulation of Organic Carbon in Old-Growth
Forests of the Vododilno-Verkhovynskyi Range (Ukrainian Carpathians). —
Qualification research paper, manuscript.

Dissertation submitted for the degree of Doctor of Philosophy in Specialty 101
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The research was conducted at the Institute of Ecology of the Carpathians of the
National Academy of Sciences of Ukraine. The dissertation defense will be held at the
Institute of Ecology of the Carpathians of the National Academy of Sciences of Ukraine,
Lviv, 2026.

The dissertation focuses on the patterns of organic carbon accumulation in old-growth
forest ecosystems of the Vododilno-Verkhovynskyi Range in the Ukrainian Carpathians, the
assessment of organic carbon stocks in the major components of forest ecosystems and the
processes of organic matter mineralization, as well as the effects of abiotic and biotic factors
on the formation and spatial distribution of carbon pools.

The relevance of the study is determined by the need to improve scientific
understanding of the role of old-growth forests in global and regional carbon cycling. Under
changing climatic conditions, assessing the capacity of natural ecosystems to accumulate
and retain organic carbon over long periods is of particular importance. Forest ecosystems
of the Ukrainian Carpathians represent important natural carbon reservoirs; however, the
patterns governing the formation and spatial distribution of carbon stocks among the
different components of old-growth forests remain insufficiently understood. This is
particularly relevant to the natural forests of the Vododilno-Verkhovynskyi Range, which
include old-growth beech, fir-beech, and spruce-beech stands, as well as natural forests
whose structural characteristics are approaching old-growth conditions.

The aim of the study was to identify the patterns of formation and spatial distribution
of organic carbon stocks among the major components of old-growth forest ecosystems of
the Vododilno-Verkhovynskyi Range, assess the processes of carbon accumulation and
mineralization, and determine the effects of natural factors on the formation of carbon pools

in these ecosystems.
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The object of the study was the processes of organic carbon accumulation and
mineralization in old-growth forest ecosystems of the Vododilno-Verkhovynskyi Range.

The subject of the study comprised organic carbon stocks in phytomass, coarse woody
debris, forest litter, and soil, as well as the patterns of their spatial distribution and variation
under the influence of environmental factors.

A combination of field, laboratory, statistical, and geospatial methods was used to
achieve the research objectives. Field studies were conducted at 26 research plots
established in old-growth natural forests and in natural forest stands whose structural
characteristics are approaching old-growth conditions within the Vododilno-Verkhovynskyi
Range. Organic carbon stocks were assessed in four major ecosystem pools: phytomass,
coarse woody debris, forest litter, and soil. Carbon stocks were estimated using forest
inventory data, field measurements, and laboratory analyses of soil and litter samples.
Statistical and geospatial methods were applied to identify patterns of spatial variability and
relationships between the measured parameters and environmental factors.

Mean organic carbon stocks in phytomass amounted to 179.79 + 94.40 t-ha™'.
Considerable spatial variability was observed, with values ranging from 33.01 to 374.29
t-ha™'. Significant differences were found between the southern and northern macroslopes
of the Vododilno-Verkhovynskyi Range. Mean organic carbon stocks in phytomass reached
241.78 + 85.44 t-ha™! on the southern macroslope, compared with 103.97 = 45.60 t-ha™* on
the northern macroslope. These results indicate the decisive role of stand age and the degree
of forest ecosystem naturalness in the formation of carbon pools.

Coarse woody debris was shown to be an important component of long-term organic
carbon storage. Organic carbon stocks in this pool ranged from 0.86 to 85.60 t-ha™!, with a
mean value of 26.12 + 27.38 t-ha™'. The high variability reflects the natural spatial
heterogeneity of old-growth forests, differences in the accumulation of woody detritus, and
variation in decomposition rates. No statistically significant differences in coarse woody
debris carbon stocks were detected between the macroslopes.

Organic carbon stocks in forest litter ranged from 2.85 to 10.59 t-ha™!, with a mean
value of 6.75 + 1.82 t-ha™'. Higher litter carbon stocks were recorded in old-growth forests

of the southern macroslope compared with those of the northern macroslope. This pattern is



associated with greater stand age, higher organic litter inputs, and differences in the
processes of litter transformation.

Soil was identified as the most stable long-term reservoir of organic carbon. Soil
organic carbon stocks ranged from 20.22 to 65.86 t-ha™', with a mean value of 33.93 + 9.36
t-ha™'. A tendency toward higher soil organic carbon stocks was observed on the northern
macroslope, although the differences between macroslopes were not statistically significant.
The results confirm the high stability of the soil carbon pool and its important role in
maintaining the carbon balance of forest ecosystems.

Total organic carbon stocks in the studied old-growth forests ranged from 65.83 to
468.01 t-ha™'. The mean value across all research plots was 232.36 t-ha™!. Mean total carbon
stocks reached 303.10 t-ha™! on the southern macroslope and 161.43 t-ha™' on the northern
macroslope. A statistically significant difference between the macroslopes was established,
together with a strong positive relationship between organic carbon stocks and stand age (r
=0.88; p <0.001).

The results demonstrate that old-growth forests have a substantially greater capacity
to accumulate and retain organic carbon than managed forests. They function as long-term
natural carbon reservoirs and contribute to the stability of biogeochemical processes in
mountain ecosystems. High organic carbon stocks in phytomass, coarse woody debris, forest
litter, and soil indicate the effective functioning of natural carbon sequestration mechanisms.

The scientific novelty of the study lies in the first comprehensive assessment of
organic carbon stocks in the major components of old-growth forest ecosystems of the
Vododilno-Verkhovynskyi Range and in the identification of their spatial distribution
patterns. The contribution of individual ecosystem pools to the total carbon reservoir was
determined, and patterns of organic carbon accumulation in relation to stand age,
macroslope characteristics, and the structure of natural forest communities were identified.
New data were obtained on the role of coarse woody debris and soil as long-term carbon
reservoirs in natural mountain forests of the Ukrainian Carpathians.

The theoretical significance of the study lies in advancing scientific understanding of

carbon biogeochemical cycling in natural forest ecosystems, improving approaches to the
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assessment of organic carbon stocks, and expanding knowledge of the role of old-growth
forests in the regulation of climate-related processes.

The practical significance of the results lies in the possibility of using old-growth
natural forests of the Vododilno-Verkhovynskyi Range as reference ecosystems for
assessing organic carbon losses in managed forests, developing regional carbon balance
models, substantiating nature-based climate change mitigation measures, and improving
carbon pool monitoring systems. The results may also be used in the development of
conservation measures, the improvement of sustainable forest management practices, and
the assessment of carbon pools in forest ecosystems.

The study confirms that the conservation of old-growth natural forests in the
Ukrainian Carpathians is one of the most effective nature-based mechanisms for climate
change mitigation. The high level of organic carbon storage in these ecosystems supports
the need for their continued protection, the expansion of protected areas, and their use as
reference ecosystems for assessing the condition of forest ecosystems in the Ukrainian
Carpathians.

Keywords: organic carbon; old-growth forests, forest ecosystems, soils, soil biota;
mesofauna, forest vegetation, environmental gradients; variation partitioning, altitudinal
zonation; carbon storage, forest inventory characteristics, forest site conditions; climate

change; Ukrainian Carpathians.



