AHOTALIISA

Boponin B. O. O1iHKa €KOCUCTEMHHUX MOCIYT JiCOBUX JaHAImMAa(TIB XapKiBChKOI
obnacti Ta MpOrHo3 iX BuUKopucTaHHSA. — KBamidikariifHa HaykoBa Mparsl Ha IMpaBax
PYKOMHUCY.

Huceprariss Ha 37000yTTS HAyKOBOTO CTYINeEHsS Jokropa (imocodii 3a
cnemianpHicTIO 103 Hayku mpo 3emito. — XapKiBCbKMI HalllOHAJIbHUN YHIBEPCUTET
imeni B. H. Kapasina, m. Xapkis, 2023.

JocnipkeHHsT 3a TEMOIO JAMcepTaiii mpoBoawsiock BrpoaoBx 2019-2023 pp.
BIAMOBIAHO [JI0 IUIAHIB HAYKOBO-AOCHITHUIIBKUX POOIT Kadenpu eKOJOTIUHOIrO
MOHITOPHUHTY Ta 3alOBIIHOI CIIpaBW, MIXHAPOJHUX MPOEKTIB mporpamu Epaszmyc +
«INTENSE — KommiekcHa JOKTOPChKA IIKOJIA 3 €KOJOTTYHOI MOMITHKH, MCHEDKMEHTY
Ta TexHoekosorii»y  586471-EPP-1-2017-1-EE-EPPKA2-CBHE-JP ta mpoekry
Mixunapognoro Bumerpaacekoro ¢onmy «3eneHo-ronyda iHdpacTpykTypa y MmicTax
kpain konumHboro CPCP — BuBYarouu cnaaiigHy Ta JOCBiA kpaiH Bumerpaacbkoi
YETBIPKIY.

TeopeTnko-MeToAO0IOTIYHY OCHOBY JOCIHIJKEHHSI CKJIAB aHaji3 JITepaTypHHUX
JOKEpeJT BITUM3HSAHHUX 1 3aKOPJOHHUX BUCHHMX. |'€0€KOJIOTIYHY OI[IHKY IPOBEICHO Ha
OCHOBI Cy4YacCHUX 3ac001B JaHAMA()THO-EKOJIOTTYHOT O IJIaHYBaHHS,
JIEHAPOXPOHOJIOTIYHUX METOMIB JOCIHIKeHb, EKCHEAWIIINHUX TOCHTIKEHb, ITaHUX
1abopaTOPHOTO aHaJi3y TPYHTIB; 0OPOOKM OTPUMAHUX HaHUX Yy TeOiH(POpMAaIiHHOMY
nporpamMHomy 3aoesnedeHHi. OIIHKY €eKOCHCTEMHHUX MOCIIyT OyJI0 MPOBEICHO Ha OCHOBI
OTPUMAHUX JaHUX TE€OEKOJOTIYHOI OIlIHKM, a TaKOXX Ha OCHOBI 3araJIbHONPUNHATHUX
METO/11B OIIIHKM €KOCHCTEMHHUX TMOCTYT.

MarepianamMu Ijis JUcepTalifHOT pOOOTH CIIYKUJIM BIJKPHTI JaH1 KaJIacTPOBOTO
MOAUTY, JIaH1 CTaTUCTUYHUX 3BITIB, BUAKPHUTI JdaHl aHajiTuuHoro moprany Il «Jlicu
VYkpainuy», PerioHanbH1 JOMOBiAl MPO CTaH HABKOJUIITHBOI'O MPUPOJIHOTO CEPEIOBHUIIA,
310paHi Ta oMpalboBaH1 aBTOPOM IiJT YaC EKCHEAUIIMHUX Ta KaMepaIbHUX €TaIllB.

PoboTra mnpucBsiueHa OLIHLI EKOCHUCTEMHHMX IMOCIAYr JICOBUX JIaHAIa(TiB

XapkiBcbkOi 00J1acTi, HAa OCHOBI T€OEKOJOTIYHOI OIliHKH JaHamadty 3acobamu



TaHAMIaGTHO-EKOJOTIYHOTO TUIAHYBAaHHS, aHAII3y METOJIB Ta IMiAXOJIB JI0 OIIHKA
€KOCHUCTEMHHUX MOCIYT, BUSBICHHIO METOJIOJIOTTYHUX MPOOJIEM y TTOETHAHHI €KOJIOTTYHOT
Ta €KOHOMIYHOI OIIIHKH JIicoBHX JlaHamadTiB XapKiBChKoi 00J1acTi, MPOTrHO3YBAHHIO
BUKOPHUCTAHHS KOHIICMI(Ii €KOCHCTEMHUX IMOCIYT IS CTAJIOro YIpPaBIiHHS JICOBHUMH
nanamadramu.

Y poGoti OynM mocTaBieHl Ta BUPIIIEHI Takl 3aBJaHHSA: MPOBEACHO aHAII3
JITepaTypHUX JHKEpell 3 mpolseM palioHaIbHOTO0 BUKOPUCTAHHS JIICOBUX JaHAadTIB
Ta €eKOCHCTEMHUX MOCIYT B YKpaiHi 1 CBITI; IPOaHAII30BaHO CTPYKTYpPY JICOBOTO (HOHTY
XapkiBcbKoi 0051acTi; MPOBEJACHO OIIHKY TI'€OEKOJOTIYHOTO CTaHy JIiciB, 3aco0amu
naHAmadTHO-EKOJIOTIYHOTO TUTAHYBAaHHS; MPOBEIEHO aHali3 Ta OI[HKY CIEKTPY
€KOCHMCTEMHHUX MOCITYT JICOBUX JIaHAIadTiB XapKiBChKOT 00J1aCT1; pO3p00IeHO HAITPSIMU
peanizallli eKOCHCTEMHUX IOCAYr B KOHKPETHHX JIICOBUX JaHAmadTax BIAMOBIIHO 10
TUITY MICIIEBOCTI Ta iX I[IJTbOBOI'O BUKOPHUCTAHHS.

Y po6oTi mpoaHagi30BaHO TEOPETHUYHI KOHIIEMIlI €KOCHCTEMHHUX IIOCIYr Ta
METOJU iX OIIHKH, 30Kpema ii JIicoBUX JaHamadriB. ExocucreMHUMHU MoOCIyramMu
Ha3UBaIOTh BUT'OJIM, SIKI OTPUMY€E CYCILJILCTBO BiJ] MPUPOIU. Bu3HaueHo Ta y3arajibHEHO,
BIMOBIJHO /IO 3arajbHONPUUHATOI KiIacH(iKallii €KOCUCTEMHHUX IOCIYyT, MEepeNtiK
€KOCHUCTEMHHUX MOCIYT JICOBUX JAHAIIA(TIB:

-0 Tociyr 3 3a0e3nedyeHHs BIHOCUTHCA HAJaHHA JICPEBUHH, MOOIYHE
BUKOPUCTAHHS JIIiCY, 301p POCIMHHOCTI Ta ii KOMIOHEHTIB (rpu0iB, ST1/, T€PEBHOTO COKY
TOIIO), B TOMY YHCIII JTIKAPCHKUX POCIIUH;

- 10 TIOCTYT 3 PETryJIIOBAHHS BIJHOCUTHCS JEMOHYBAaHHS BYIJICLIO KOMIIOHEHTaMH
JicoBoro jaHamadTy (KUBOIO (iTOMACOI0, MEPTBOIO (PiITOMACOIO, JTICOBOKO MIJCTUIIKOIO,
I'PYHTOM), PETYJIIOBAHHA I100aJIbHOT0 TAPOIOTIYHOrO [UKITY, OYUIIEHHS aTMOC(HEPHOTO
MOBITPSI, IUISIXOM MOTJIMHAHHS 3a0pyAHIOIOYUX PEYOBHUH 3 IMOBITPS, 3aXUCT IPYHTIB Bij
BOJIHOI Ta BITPOBOI €p03ii, 010J0TYHUI KOHTPOJIb IIKIAHUKIB Ta 1HBa31MHUX BU/IIB POCIIHH;

- 10 KyJIbTYPHUX IOCIYT BIJHOCUTHCS 3a0€3MEeUEHHs peKpeallli 1 Typu3My, BEICHHS
€KOJIOr0-OCBITHBOI JISUIBHOCTI Ha TEPUTOPIT JICOBUX JaHAIIADTIB, JYXOBHI Ta €CTETUYHI

IIIHHOCTI;



-I0 CYIPOBIAHMX TOCIYT BiTHOCUTHCS 3a0€3MEUeHHs CEPEeNOBUINA ICHYBaHHS,
T€HETUYHOTO Ta O10JIOTTYHOTO PI3HOMAHITTSI.

Ha ocHOBiI cyyacHUX BITUM3HSHUX Ta MDKHApPOJHMX HAYKOBHX JIOCHIJIKEHb
NPOAHATI30BaHO OCHOBU JIICOKOPUCTYBaHHS, BH3HAYCHO NPOOJIEMATHKy CTaJoro
BUKOPUCTAaHHA JIICOBHX JaHamadTiB. Brepiie BUKOPUCTaHO TE€OEKOJIOTIYHY OLIHKY
JCOBUX JNAHAMA(PTIB SK MIAIPYHTS AJIA OLIHKA €KOCUCTEMHHMX MOCIYT. ['€0eKoIoriyHy
OIIHKY JIicOBUX JaHAmadTiB OyJIO MPOBEICHO 3aco0aMu JiaHAMA(PTHO-EKOJIOTIYHOTO
IJIaHyBaHHS, BIAMOBIIHO 1O MOr0O OCHOBHUX €TaIliB.

B Mexax IHBEHTapH3alliHOIO €Tany JIaHAma(THO-EKOJIOIIYHOIO IUIAHYBaHHS
MIPOAHAITI30BAHO MIPUPOIHI YMOBHU Ta TOCMOIAPCHKE BUKOPUCTAHHS JTICOBUX JAaHAIIA(TIB
XapkiBchKkoi obnacti. B pamkax peanizaiii peopmu JiCOBOT0O TOCMOAAPCTBA YACTUHY
jicrocmiB  obnacti Oyno o0’eqHaHo. 3a CTaTUCTHYHUMM JaHWMH IUIOINA JIICIB
XapkiBcbKkoi oOmacTi ckiagae 419,4 tuc. ra. Jlicucricte obnacti craHoBuTh 12,1 %.
3aranbHU 3ammac I1epeBUHH Y JiicaXx 00J1acTi CTaHOBUTH MoHaa 68,0 MiTH M3,

3a ¢i3uko-reorpagiuHUM paldoHyBaHHSM XapKiBIIMHA 3HAXOJUTHCSI Ha MEXI
JICOCTENOBOI Ta CTENOBOI 30H, II0 00YMOBWIJIO POPMYBaHHS PI3HUX JIICOBHUX JTAHAIIA(TIB
y pi3Hux Tunax JaHgmadrie. CknaaHa naHgmadTHa AudepeHIianis TepuTopii
XapKiBChKOi 00s1acTi 3yMOBHIIa (PparMEHTapHICTh MPOCTOPOBOTO PO3MIILIEHHS JIICOBUX
naHamadTiB B Mexkax obmacti. JJo oOCHOBHUX THMIB JicoBUX JaHAMA(TIB XapKiBChKOT
00J1acTi BIIHECEHO:

1. MEXHUPIYKOBI JTICOB1 JaHAIIA(TH — BOJOILIBHI JIICH Ta JTICOBKPUTI TEPUTOPII, SIKi
pO3TaIIoBaHi Ha BOJIOAIAX PIUOK, K MPABUIIO 1€ MHUPOKOIUCTSHI JICH;

2. OJWHHI JICOBI JaHamadTH — JIICOBI MacCMBH OOPOBUX Tepac PIiuOK, CKIIAJICHI,
TOJIOBHUM YMHOM, COCHOIO Ta JUISHKH JIMCTSHUX JICIB 3aIlJIaB PIYOK;

3. 6aIKOBO-0JIMHHI JICOBI JIAaHAIIAPTH — 1€ MEPEBAXKHO JUCTAHI a00 MillIaHi JIiCH,
HACaPKEH1 3 METOIO MOTMEPEKEHHS epo3ii CXUIIIB 0aloK 1 SIpyT.

B okxpeMi rpymnu BiTHECEHO JIICOCMYTH, OCKIJILKH BOHU BIJIPI3HSAIOTHCS B1J] TUTIOBUX
JicOBUX JaHAIA]TIB, ane 3JaTHI HaJlaBaTH €KOCUCTEMHI MOCIYTd Ta JIICU MPUPOJHO-

3anoBigHOro (PoHAY YKpaiHH, AK 3eMIIi, K1 MiISIraloTh OCOOINBIN OXOPOHI.



Y 4KoCTI MOAENBHOI MIISHKHA IS TPOBEISHHS OCIIKeHHS Oyio oOpaHo
TepuTopito BacuiiBchkoro micHuITBa JKOBTHEBOTO JIICOBOT'O TOCIOAAPCTBA, OCKUIBKU
I TEPUTOPIS PEIPE3CHTYE BCl BUILIEHABECHI TUIH JIICOBUX JIaHmMAa(TIB XapKiBCHKOT
obacri.

[IpoBeiIeHO MPOCTOPOBO-YACOBY OIIIHKY CTaHY JIICOBUX JIaHIAMA(TIB MOAEIBHOI
ninsHku BacumiiBebkoro sicHuiTBa JKoBTHEBOro Jiicrociy. st mpoBeAeHHS OIIHKU
OyJI0O BUKOPHUCTAHO apceHand JaHAMA(THO-EKOJOTIYHUX METOMIB JJIA  aHaji3y
MPOCTOPOBO-YACOBUX 3MiH JaHAMAPTHUX YMOB, a TAKOX JACHIPOXPOHOJIOTIYHI METOIU
— 3a JIOTIOMOTOI0 BUSIBJICHHS OCOOJIMBOCTEW PpEaKIlli pajiaJbHOTO MPUPOCTY COCHU
3puuaiiHoi (Pinus sylvestris L.) ma 3MiHy KimiMary B HacakeHHsX JIiBOOEpe:KHOTO
JlicocTemy Ha IPUKIIAI1 CEPETHLOBIKOBOT'O YUCTOTO COCHOBOT'O HACA[KCHHSI.

[IpoananizoBaHO BIUIMB BINCHKOBHX A1 Ha CTaH JIICOBHUX JaHAIIA(TIB Ta MOXIIMBI
1IXO0JIH JIO TIOIJIBIIOT OI[IHKK €KOCUCTEMHUX MOCIIYT, 3 YpaxyBaHHSIM HACJIIIKIB BIHHH.
OuiHeHo BHYTPIIIHI Ta 30BHINIHI KOH(IIKTHA TPUPOJOKOPUCTYBAHHS MOJEILHOI TUISTHKA
BacwuniiBcbkoro JiiCHUIITBA HA OCHOBI METO/I1B JIaH 1A THO-EKOJIOTIYHOTO TIJIaHYBaHHS.

[IpoBeneHo aHami3 HAsABHUX EKOCUCTEMHHUX TMOCIYr JIICOBUX JIaHAIa(TIiB
XapkiBChbKOi 00s1acTi. Bu3HaueHo mpoOCTOpOBI BIAMIHHOCTI JICOBUX JaHAmadTIB 3a
MOTEHITIAJIOM HaJaHHS €KOCHCTEMHHUX TOCIYT.

[IpoBeneHO OIIHKY BapTOCTI €KOCUCTEMHHX MOCTYT PI3HUX JIICOBHX JIaHAIA(TIB
XapkimmaA. OOTpyHTOBAaHO BUKOPUCTAHHS KOHIICTIIIT €EKOCHUCTEMHHUX MOCIYT Ha OCHOBI
I'€OCKOJIOTIYHOI OIIHKY JIICOBHUX JIaHAmadTIiB JyIsi 3a0e3MeueHHs iX CTaJIOr0 PO3BUTKY.
BuznaueHo momanbiini MOMXJIMBOCTI BUKOPUCTAHHS OIIIHKA €KOCHUCTEMHUX MOCIYT Ha

OCHOBI I'€0€KOJIOTTYHOI OIL[IHKHU

KuarouoBi caoBa: micoBi manamadTu, naHAmadTHO-EKOJOTIYHE TUIaHYBaHHS,
JICOB1 €KOCUCTEMU, TPUPOJIHI EKOCUCTEMH, COCHOB1 HACaKCHHS, (PITOIIEHO3U, IPYHTH,

I'lC, Bi3yamni3zaiiisi, EKOCUCTEMHI MTOCITYTH, JICOBI MOXKEXK1, CTATUN PO3BUTOK I'pOMa/l



ABSTRACT

Voronin V.0. Assessment of ecosystem services of forest landscapes of Kharkiv
region and forecast of their use. — Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty
103 Earth Sciences (Degree in 10 — Natural sciences). — V. N. Karazin Kharkiv National
University, Kharkiv, 2023.

Research on the topic of the dissertation was carried out during 2018-2022 in
accordance with the plans of scientific research works of the Department of
Environmental Monitoring and Protected Areas, international project “INTENS —
Integrated Doctoral Program for Environmental Policy, Management and Technology”
586471-EPP-1-2017-1 -EE-EPPKA2-CBHE-JP Erasmus+ programs and the project of
International Visegrad Fund “Green & Blue Infrastructure in post-USSR Cities:
Exploring Legacies and Connecting to V4 Experience”.

The theoretical and methodological basis of the study was the analysis of literary
sources of domestic and foreign scientists. The geoecological assessment was carried out
on the basis of modern means of landscape and ecological planning, dendrochronological
methods of research, expeditionary research, laboratory soil analysis data; processing of
received data in geoinformation software. The assessment of ecosystem services was
carried out on the basis of the received geoecological assessment data, as well as on the
basis of generally accepted methods of assessment of ecosystem services.

The materials for the dissertation were open data of cadastral division, data of
statistical reports, open data of the analytical portal of the State Enterprise "Forests of
Ukraine”, Regional reports on the state of the natural environment, collected and
processed by the author during the expedition and camera stages.

The work is devoted to the assessment of ecosystem services of forest landscapes
of the Kharkiv region, based on the geoecological assessment of the landscape by means
of landscape and ecological planning, the analysis of methods and approaches to the
assessment of ecosystem services, the identification of methodological problems in the

combination of ecological and economic assessment of forest landscapes of the Kharkiv



region, forecasting the use of the concept of ecosystem services for sustainable
management of forest landscapes.

The following tasks were set and solved in the work: an analysis of literary sources
on the problems of rational use of forest landscapes and ecosystem services in Ukraine
and the world was carried out; the structure of the forest fund of the Kharkiv region was
analyzed; an assessment of the geoecological state of forests was carried out, by means
of landscape and ecological planning; the analysis and assessment of the range of
ecosystem services of forest landscapes of the Kharkiv region was carried out; directions
for the implementation of ecosystem services in specific forest landscapes have been
developed in accordance with the type of terrain and their intended use.

The paper analyzes the theoretical concepts of ecosystem services and their
evaluation methods, in particular for forest landscapes. Ecosystem services are the
benefits that society receives from nature. The list of ecosystem services of forest
landscapes has been defined and summarized in accordance with the generally accepted
classification of ecosystem services:

- support services include the provision of wood, secondary use of the forest,
collection of vegetation and its components (mushrooms, berries, tree sap, etc.), including
medicinal plants;

- regulation services include carbon sequestration by components of the forest
landscape (living phytomass, dead phytomass, forest litter, soil), regulation of the global
hydrological cycle, purification of atmospheric air by absorbing pollutants from the air,
protection of soils from water and wind erosion, biological control pests and invasive
plant species;

- cultural services include provision of recreation and tourism, conducting
ecological and educational activities on the territory of forest landscapes, spiritual and
aesthetic values;

- supporting services include ensuring habitat, genetic and biological diversity.

On the basis of modern domestic and international scientific research, the basics of
forest use were analyzed, and the problems of sustainable use of forest landscapes were

determined. For the first time, the geoecological assessment of forest landscapes was used



as a basis for the assessment of ecosystem services. Geoecological assessment of forest
landscapes was carried out by means of landscape-ecological planning, according to its
main stages.

Within the inventory stage of landscape and ecological planning, the natural
conditions and economic use of forest landscapes of the Kharkiv region were analyzed.
As part of the implementation of the forestry reform, part of the forest farms of the region
were united. According to statistical data, the area of forests in the Kharkiv region is 419.4
thousand hectares. Forest coverage of the region is 12.1%. The total stock of wood in the
forests of the region is more than 68.0 million m3.

According to physical and geographical zoning, Kharkiv region is located on the
border of the forest-steppe and steppe zones, which caused the formation of different
forest landscapes in different types of landscapes. The complex landscape differentiation
of the territory of the Kharkiv region caused the fragmentation of the spatial arrangement
of forest landscapes within the region. The main types of forest landscapes of the Kharkiv
region include:

1. Interfluvial forest landscapes — watershed forests and wooded areas located on
river watersheds, as a rule, these are broad-leaved forests;

2. Valley forest landscapes — forest massifs of pine terraces of rivers, composed
mainly of pine and areas of deciduous forests of river floodplains;

3. Beam-valley forest landscapes are mainly deciduous or mixed forests, planted to
prevent erosion of the slopes of beams and ravines.

Forest strips are included in separate groups, as they differ from typical forest
landscapes, but are able to provide ecosystem services and forests of the Nature Reserve
Fund of Ukraine, as lands subject to special protection.

The territory of the VVasyshchiv Forestry of the Zhovtnevy Forest Farm was chosen
as a model site for the study, as this territory represents all the above-mentioned types of
forest landscapes of the Kharkiv region.

A spatio-temporal assessment of the state of forest landscapes of the model plot of
the Vasyshchiv Forestry of the Zhovtnevy Forest Farm was carried out. To carry out the

assessment, an arsenal of landscape-ecological methods was used to analyze spatio-



temporal changes in landscape conditions, as well as dendrochronological methods - with
the help of identifying the peculiarities of the reaction of the radial growth of Scots pine
(Pinus sylvestris L.) to climate change in the stands of the Left Bank Forest Steppe using
the example of a medieval pure pine plantation.

The influence of military operations on the state of forest landscapes and possible
approaches to the further assessment of ecosystem services, taking into account the
consequences of war, are analyzed. The internal and external conflicts of nature use of
the model site of the Vasyshchiv forestry were assessed on the basis of landscape and
ecological planning methods.

An analysis of available ecosystem services of forest landscapes of the Kharkiv
region was carried out. Spatial differences of forest landscapes in terms of the potential
of providing ecosystem services have been determined.

An assessment of the value of ecosystem services of various forest landscapes of
Kharkiv region was carried out. The use of the concept of ecosystem services based on
the geoecological assessment of forest landscapes to ensure their sustainable development
Is substantiated. Further opportunities for using the assessment of ecosystem services

based on geoecological assessment have been determined

Key words: forest landscapes, landscape-ecological planning, forest ecosystems,
natural ecosystems, pine plantations, phytocenoses, soils, GIS, visualization, ecosystem

services, forest fires, sustainable development of communities



