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1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCIIiIKEHHIO 3aKOHOMIpHOCTeN akyMyJisiLiii opraHiuHoro Kap6oHny B
CTapOBIKOBUX JIiCOBUX eKocucTeMax BogoninpHo-BepxoBuHCbKOro Xxpe6Ta YKpaiHcbkux Kapmar, oLjiHI0BaHHIO 110ro
3arnaciB B OCHOBHUX KOMIIOHEHTAX JIiCOBMX €KOCUCTEM Ta OCOOJIMBOCTEN MiHepasli3allii OpraHiyHOI pe4yoBUHH, a
TaKOX BCTAHOBJIEHHIO BIUIMBY a0iOTUYHMX i 6i0TUYHNX YMHHUKIB Ha GOPMYBAHHS Ta IPOCTOPOBUIL PO3IIOLiN
BYIJIELIEBUX pe3€PBYyapiB. AKTyasIbHICTb JOCJIIPKEHHS 3yMOBJIeHa HEOOXiAHICTIO MTOTIMOJIeHHSI HAYKOBUX 3HaHb IIPO
POJIb CTapOBIKOBUX JIiCiB y I7106a7IbHOMY Ta PErioHaJIbHOMY LMKIax Kap6ony. B ymMoBax KliMaTU4HKX 3MiH
0CO0JINBOTO 3HAYEHHS HaOyBae OLiHIOBAaHHS 34ATHOCTI MIPUPOIHUX €KOCUCTEM aKyMyJIIOBATH Ta TPUBAJIO

yTpumMyBaTu opraniynuii Kap6os. Jlicosi ekocucremu YkpaiHcbkux KapnaT € BaXJIMBUMU IPUPOIHUMU



pesepByapamu Kap6oHy, ofiHaK 3aKOHOMipHOCTI (OpMyBaHHS Ta IPOCTOPOBOTO PO3MOAiITY MOTro 3anaciB y pisHUX
KOMITOHEHTaX CTapOBiKOBUX JICiB JOCTiIKeHO HeJoCTaTHbO. OCOBJINBO 1€ CTOCYETHCS [IPUPOIHUX JIiCiB
BopopninbHO-BepxoBUHCBKOr0 XpeoTa, [IpeiCTaBlIeHNX CTAPOBIKOBUMU OYKOBHUMY, SITTML€BO-O0YKOBUMU i
CMEPEKOBO-O0YKOBUMMU [IEPEBOCTAHAMMU, & TAKOXK IIPUPOJHUMM JIiCAMU, SIKi 32 CTPYKTYPHUMMU XapaKTE€PUCTUKAMU
HaOJIVDKAIOTHCS 10 CTAPOBIKOBOTO CTaHy. MeTo10 po60TH 6yJI0 BCTAHOBUTU OCOOIMBOCTI POPMYBAHHS Ta
IIPOCTOPOBOTO PO3IOJijy 3anaciB opraHiyHoro Kap6oHy B OCHOBHUX KOMIIOHEHTAaX CTAPOBIKOBUX JIiCOBUX
exkocucTteM BopoginbHO-Bepx0OBUHCHKOTO XpebTa, OLiHUMTH NIPOLECH MOro akyMyJIsiLii Ta MiHepasisalii, BUBHaYuTH
BIUIUB IPUPOJHUX YMHHUKIB Ha GOPMYyBaHHS BYIJIELIeBUX pe3epByapiB IUX ekocucTeM. OG'€KT TOCTiIKEHHS —
mpolecy akyMyJsLii Ta Minepasnisanii opraniuHoro Kap6oHy B CTapOBiKOBUX JIiCOBUX €KOCUCTEMax BononinbHO-
BepxoBuHcbKoro xpebra. [IpenmeT nociinkeHHs — 3arnacu opradiynHoro Kap6ony y ¢giromaci, rpyoux nepeBHUX
3aJIMIIKAX, JIICOBIN MiICTUIILI Ta IPYHTI, 3aKOHOMIPHOCTI iX IIPOCTOPOBOTrO PO3NOALIY Ta 3MiHU IIif BIZIMBOM
€KOJIOTIYHUX YMHHUKIB. [I7151 TOCSATHEHHS MTOCTABJIEHOI MET BUKOPUCTAHO KOMILJIEKC MI0JIbOBUX, J1A00PAaTOPHUX,
CTaTUCTUYHUX i reciHPOpMaLiIHUX METOIB MocimkeHHs. [10b0Bi po60TH BUKOHAHO Ha 26 [IOCTiIHUX AiJISTHKAX,
3aKJIAJIEHMX Y MEXKaX CTaPOBIKOBUX IIPUPOLHYX JICIB Ta IPUPOAHUX LEPEBOCTAHIB, SIKi 32 CBOIMU CTPYKTYPHUMU
XapaKTepPUCTUKAaMU HAGIMKAIOThCS O CTAPOBIKOBOTO CTaHy, y Mexax BonofinbHO-BepxOBUHCBLKOrO XpeoTa.
OuineHo 3anacu opraHiuHoro Kap6oHy B 4OTHPhOX OCHOBHUX 6JIOKAX JIiCOBUX eKocucTeM: pitomaci, rpyoux
IlepEeBHUX 3aJIMIIKAX, JICOBIN NiAcTUIILi Ta IPyHTI. 3anacu KapO6oHy BM3HaYaly HA OCHOBI JliCOTaKCaliliHUX JaHUX,
[I0JIbOBUX BUMIipIOBaHb i JIa0OPaTOPHOTrO aHajli3y 3pa3KiB I'PYHTY Ta MifCTUJIKU. [IJ11 BCTAHOBJIEHHS
3aKOHOMIpHOCTEN POCTOPOBOi MiHJIMBOCTI OKA3HUKIB Ta iX 3B’13KY 3 €KOJIOTIYHMMU YNHHUKAMHU 3aCTOCOBAHO
CTaTUCTUYHi Ta reoiHdopmMauiiiHi MeToau aHatisy. OTpuMaHi pe3ysbTaTu MigTBEPIKYIOTh, 10 CTAPOBIKOBI Jlick
MaloTh 3HAYHO BULMI NIOTEHIia/l aKyMyJIsLii Ta yTpUMaHHs opraHiyHoro Kap6oHy opiBHSIHO 3 rOCIIOIapChbKUMU
sicamu. HaykoBa HOBH3HA OJlepKaHMX PE3YJbTATiB MOJISATa€e B TOMY, 1O BIIeplIE 3[iliICHEHO KOMILJIEKCHE
OLIiHIOBaHHS 3araciB opraHiyHoro Kap6oHy B OCHOBHUX KOMIIOHEHTax CTAPOBIKOBUX JIiCOBUX €KOCHUCTEM
BopopinbHO-BepxoBUHCBKOro XpebTa Ta BCTAHOBJIEHO OCOBJIMBOCTI iXHBOTO IIPOCTOPOBOTO PO3Iofiny. BusHaueHo
BHECOK OKpeMHUX 6JI0KiB eKocucTeM y (POPMYBaHHS 3arajIbHOTO BYIJIELIEBOTO PE3€PBYapy, BCTAHOBJIEHO
3aKOHOMIPHOCTI HaKOIIMYEHHS Opra”iyHoro KapooHy 3aj1esxHo Bif BiKy 1epeBOCTaHiB, 0COOJIMBOCTE MAaKPOCXUIIIB
Ta CTPYKTYPU NPUPOJHUX JIICOBUX yrpyrioBaHb. OTPUMAHO HOBI 1aHi IIPO poJib IPyOUX AEPEBHUX 3aJIMIIKIB i IPYHTY
K JOBrOTpUBauX pezepsyapis KapOoHy B IpupogHUX ripchbKux jicax YKpaiHcbkux Kapnat. 3arajom BCTaHOBJIEHO
OCHOBHI I'pynu rpyHTOBOI Me30gayHH, sIKi 3a6e31e4yi0Th TpaHC(OpMalilo OpraHiYHOro Kap6oHy Ta OO HACTYIIHY
aKyMYJISILIiI0 y TpyHTOBOMY ITpodisii. TeopeTrnyHe 3HaYeHHsI POOOTH IOJIAra€ B PO3BUTKY HAYKOBUX YSIBJIEHb IIPO
(dyHKLiOHYBaHHS 6ioreoxiMiyHoro uukiay KapooHy B IpUpoOgHUX JiCOBUX €KOCHUCTEMAX, Y OCKOHAJIEHHI MiAX0iB 10
OLIiHIOBaHHS 3anaciB opradiyHoro Kap6ony Ta noran6sieHHi 3HaHb [P0 pPOJib CTAPOBIKOBUX JICIiB y peryIloBaHHi
KJIIMaTUYHUX NIPOLECiB. [I[pakTHYHEe 3HAYEHHS OJlepKAHMX PE3YJIbTATIB MOJISTAa€ B MOKJIMBOCTI BUKOPUCTaHHS
CTapOBiKOBUX ITPUPOJHUX JIiCiB BomoninbHO-BepXxOBUHCHKOTO XpebTa sIK pepepeHTHUX €KOCUCTEM [IJIsI
OLIiHIOBaHHS BTPAT opraHidyHoro Kap6oHy B rocrofapchbKux Jicax, 1o6y10BU PerioHaIbHUX MOZEJEeN KapOOHOBOTO
6asaHCy, OOI PYHTYBaHHSI [IPUPOJOOPiIEHTOBAHUX 3aXO0iB IOMSKLUIEHHS 3MiH KJIiMaTy Ta BIOCKOHAJIEHHS CUCTEMU
MOHITOPUHTY ByrjleLieBuX pe3epByapiB. OTprMaHi pe3yabTaTy MOXYTbh OyTH BUKOPUCTAHI Iif, 4ac po3po06yieHHs
IIPUPOJOOXOPOHHUX 3aXO0IiB, YIOCKOHAJIEHHS [IPAKTUK CTAJIOrO JIICOKOPUCTYBAHHS Ta [IPOBEIEHHS OL[iHIOBAHHS
BYIJIELIEBUX PE3€PBYapiB JliCOBUX eKocucTeM. [IpoBeieHe OOCTiIKEHHS NiATBEPAXYE, 10 30€PE’KeHHS
CTapOBIKOBUX IIPUPOJHUX JIiciB YKpaiHChKuX KapnaTt € oHuM i3 Hait6ibll e peKTUBHUX IIPUPOLOOPi€HTOBAHUX
MexaHi3MiB IOM'SIKII€HHSI 3MiH KJliMaTy. BuCcOKUii piBeHb JenoHyBaHHs opradiyHoro KapboHy B LIMX €KOCUCTEeMax
OOI'PYHTOBY€E HEOOXiHICTh iX I10JAbIIO] OXOPOHHU, PO3LIMPEHHS IPUPOLOOXOPOHHUX TEPUTOPIN i BUKOPUCTAHHS

K €TaJIOHHUX 06 €KTiB OJ1s1 OLliHIOBaHHH CTaHYy €EKOCUCTEM KapnaT.

2. 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.
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. The results demonstrate that old-growth forests have a
substantially greater capacity to accumulate and retain organic carbon than managed forests. 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 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.
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1. lInakiBceka IpyuHa MupoHiBHa

2. Irina M. Shpakivska

KBasigikamis: . 6. n., crapmmuii HaykoBuii criiBpo6itHuK, 03.00.16

InenTudikarop ORCID ID: 0000-0001-6594-0499

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: IncTuTyT ekosnorii Kapnar HaijionanbHoi akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05540066

Micue3Haxoa>KeHHS: By KosenbHuibka, JIbeis, 79026, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. )KykoB OznekcaHgp BikropoBuy



2. OLEKSANDR ZHUKOV

KBasigikanis: 1.6.u., npodecop, 03.00.16
Inentudikarop ORCID ID: 0000-0003-3661-3012
JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHOi OCOOHM: MeJliTONONbChKUIA Iep>KaBHUI N1eIaroriYyHni yHiBEPCUTET

iMmeHi borgaHa XMebHUIIBKOTO

Kopg 3a €IPIIOY: 02125237

MicueSHaxo,q)KeHHﬂ: ByJI. [eTbMaHCbKa, MeJiTomnoss, MesiTononbCekuil p-H., 72312, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. JlTakupa Iletpo IBanoBrY
2. Petro Lakyda

KBasigikanis: 1. c.-r. 1., npodecop, 06.03.02
InenTudikarop ORCID ID: 0000-0003-3639-2969
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuTeT 6iopecypcis i

[IPUPOJOKOPUCTYBAaHHS YKPaiHU

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kpamapeup Bonogumup OsieKcaHapoBUAY

2. Volodymyr O. Kramarets

KBasigikanis: n. c.-r. 1., npodecop, 06.03.03

Imentudikarop ORCID ID: 0000-0002-5978-3711

HoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii licoTexHiuHMIA yHiBEpcuTeT YKpainu
Kopg 3a €IPIIOY: 02070996

Micqesﬂaxon)KeHHﬂ: ByJ1. ['enepasna Yynpuskuy, JIeBiB, 79057, YkpaiHna

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Coxanbuyak Poman PomaHoBuY

2. Roman R. Sokhanchak

KBasigikamis: . 6. 1., 03.00.16

Imentudikarop ORCID ID: 0000-0002-6741-0763
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IucrutyT ekosorii Kaprar HanionanbHoi akaziemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05540066

Micuesnaxomxennﬂ: ByJI. KodesbHUIIBKA, JIbBiB, 79026, YKpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuime Im's [10-6aTbKOBI Kusk Bonopumup I'puroposnd
rOJIOBH pagu

Baacue IlpizBuie Im's [10-6aTbKOBI Kusx Bonopumup I'puroposud
rOJIOBYIOYOrO Ha 3acCifiaHHi

BiznoBigansHHU 3a MiATOTOBKY Coxanpyak P. P. (k.0.H.)
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaTosiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLio HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




