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Pedepar:

1. MeTogUYHY OCHOBY Ha3€MHUX BUMIPIOBaHb C(OOPMOBAHO HA IPUHLMIIAX OOJIKY JEPEB 3€JIEHMX HACA/IKEHD i3
BMKOPHCTAHHSM KJIACMYHUX Ta METOJiB HAOIM>KEHO]I TaKcallii pOCTy4YuX AEPEB, METOJIMK BUMiPIOBAHHS IPUPOCTY
I€PEBMHY CTOBOYPIB, OLIiHIOBaHHS IIOKAa3HUKIB €KOCUCTEMHHUX MOCJIYT, @ CaMe JeNIOHYBAHHS BYTJIELI0, HAKOIIMYEHHS
diTomacy, NpOAyKyBaHHS KMCHIO i1 aKyMYJIIOBaHHS eHeprii. Y quceprauii 06roBopeHo cy4yacHi TeHIEeHIii pO3BUTKY
METOJMYHUX PillleHb [JIs TaKcallii Aepes ypbocepenosuima. OnucaHo npobaeMy iHBeHTapu3alii HacalXKeHb
yp6ocepenosula B YKpaiHi B KOHTEKCTi PO3BUTKY [IPMPOJOOPi€EHTOBAHNUX PillleHb Ta OLIiHIOBAHHSI €KOCUCTEMHUX
nocJiyr. PO3ryisHyTO cy4acHi METOM MTPOBEIEHHS JOCIIIIPKEHD IEPEB B YMOBaxX yPOaHi30BaHOTO CEPELOBUIIA.
CdokycoBaHO yBary Ha HEOOXiAHOCTI YI,OCKOHAJIEHHS 3aTBEPAKEHOI METOAMKY iHBEHTapu3allii epes
ypbocepenoBuila. Y pe3ysibTati JOCiIKeHb pO3p00JIeHO CIIOCiO, 110 JO3BOJISIE TPOBOAUTH TAKCALiI0 CEPESHbOrO

IiameTpa cToBOYypa JepeB, sIKi MaloTh Oijiblile TPbOX CTOBOYPIB B yMOBaX JIiCOBOTO YU ypOaHi30BaHOIO CEPEIOBUILA,



Ha OCHOBi 0OMipy OKOMipHO BM3HA4€HOTO HANOiJIbIIOr0, HAGJIMKEHOrO 10 CEPENIHbOrO Ta HAMEHIIOTO CTOBOYPIB
[IpY HE3HAYHOMY 3HAY€HHI TOXUOKY, 10 He IepeBuInye 5 % piBHS, Ta CyTTEBOMY 3MEHIIEHHI BUTPAaT Yacy Ha
TaKcallilo OHOTO Aepesa Bif, 25 %. EkcriepuMeHTalbHUM HIJIIXOM JOBEJEHO MO>KJIMBICTb 3aCTOCYBAHHS SIK
MEXaHIYHUX, TaK i €JIEKTPOHHUX TPUTOHOMETPUYHUX BUCOTOMIPiB (BUKOPUCTOBYE BJIACTMBOCTI TAHI€HCA
IIPSIMOKYTHOTO TPUMKYTHUKA) [1J151 TOTPe6 BU3HAYEHHS BUCOTH [I€PEB Y MiCbKUX YMOBaX. JIOBEJIEHO HEJIOCTaTHE
MeToJuyHe 3a0e31eyeHHs [JIs pO3paxyHKy 6ajiaHCy Ilolli 06'eKTiB ypOoJliCiBHUIITBA, 30KpeMa JePEeBHUX POCIIVH,
1110 IPU3BOAUTD [JO HEY3rOJ)KEHOCTI pe3yJIbTaTiB BU3HAUEHHS 3arajabHoi IJIoLi. Y pe3ysbTati AOCiIKEeHb
OOGI'PYHTOBAHO JOLIiJIbHICTh BUKOPUCTAHHS IUIOLL| ITIOIIEPEYHOTrO Nepepisy CTOBOypa AepeBa Ha PiBHI I'PYHTY, K
nsouty nepesa. Po3po6seHo NOBiIHMKOBI Tabulli epexoy Bif niameTpa cToBoypa Ha BUCOTI 1,3 M 10 AiamMeTpa Ha
piBHI rpyHTY. BusiBneno oco6auBocTi posnoziny nepes ypoocepenosuia reputopii HYBIIl Ykpainu 3i 3HauHUM
[IEPEBAKAHHSIM JIUCTSIHUX BULIB (76 %). Tak, CTOCOBHO I€PEBHUX BUJIiB HAOIIbIIA YACTKA Y HACAIPKEHHSIX
npunazae Ha gepesa pogiB Tys, Knen ta Jlumna. 3a BiKOBOIO CTPYKTYpoIo 49 % Bif 3arasibHOi KiJIbKOCTi CTAHOBJISATh
IepeBa Ipynu Biky «16-50 pokiB». Y HacaJyKeHHSX YHiBEPCUTETChKOIO KaMITyCy 3a SIKICHUM CTaHOM IepeBa’kaloTh
IlepeBa KJlacy SKOCTi «1o0puit». 3a oLjiHIOBaHHAM (iToMacu nepes ypoocepenosua tepuropii HYBIll Ykpainu
3aranbHUi o6csr pocsarae 2,8 tTuc. T. [ToHag 90 % ¢iromacu nepes Teputopii HYBIIl Ykpainu e ¢pitomaca 1ucTsHUX
IepeBHUX BUIIB. Y CTPYKTYpi 3arayibHOI iToMacu aepes nepepaxkae ¢iromaca KpOHU. 3arajbHuil MOKa3HUK
IIETIOHOBAHOTO BYIJIELIO 3HAXOOUTLCS Ha No3Hauli 1,4 Tr C npu cepepHii minbHOCTI 36,4 Mr-ra™-1. 3Ha4eHHs
HaKOIU4YEHOI eHeprii craHoBuTh 49,3 T/IX, 3a cepeHboi WinpHOCTI 1,3 Tk ra”™-1 . [I0Ka3HUK 3arajbHOro
IIPOIyKOBAHOTO KUCHIO BU3HAY€HO B 00cs13i 3,9 THC. T. 3a71eKHO Bif| LOCIIAHUX AiJISHOK ILiIbHICTh JeIIOHOBAHOTO
BYIJIELI0 KOJIMBA€eThCA Bifl 24 no 53 Mr-ra”™-1, notoyHa nponykTuBHicTb - Bix 0,05 o 1,52 T-ra”™-1. Hakonuyena
eHeprig Mae winpHicTs 0,9 - 1,9 TIk-ra”™-1, 3 TOTOYHUM HAKONUYEHHAM y MexKax Big 0,9 o 27,2 TIx-ra™-1.
KucnenponyktusHicTh ooMexeHa 3HadyeHHs MU 0,11 2,1 T-ra”™-1, TOZi SIK MIiJIbHICTh 3aTaJIbHOTO MPOJIyKOBAHOTO
KUCHIO 3HaXOJUThCS B Aiana3oni 69-150 1-ra”™-1. HaiiBuii noka3HUKY OTOYHOI IIPOYKTUBHOCTI €EKOCUCTEMHUX
IIOCJIYT II0Ka3yoTh Aepesa poais [y6, lipkokamras, Knen, Jluna ta Tonosst. CymapHO BOHHU 3a6€31€4yi0Th NoHaT, 66
% BiZ TIOTOYHOI MPOLYKTUBHOCTI EKOCUCTEMHUX IOCJIYT. Y PE3yJIbTaTi OLiHIOBAaHHSA [TOKA3HUKIB €KOCUCTEMHUX
IIOCJIYT IE€PEB y IPOLIOBOMY €KBiBaJIEHTI OTPMMAHO 3HAYE€HHS BAPTiICHOI OLIIHKY IS 3arajIbHOTO NOKa3HMKa
IIETIOHOBAHOTO BYTJIELIO0 Ta HAKOIIMYEHOI €HEePrii, [0 CTAaHOBUTD 7,6 MJIH T'PH i 12,4 MJIH I'pH BiflIOBiTHO. PO3paxyHOK
BapPTOCTi IPOIYKOBAaHOT'O KUCHIO HE NIPOBOAMBCS YEPE3 BiZICYTHICTh NaHUX PO BapTiCHUM 6a3uC 1715 OLiHIOBaHHS.
3arajibHa BapTiCTh JOCIIIKYBAaHUX €KOCUCTEMHUX ITOCJIYT MOXe gocsaraty 20,0 MJIH IpH, BapTiCTb iXHBOTO
OpiuyHOTO NpupocTy — 275 THC. IpH (cTaHOM Ha 01.01.2022 p.). 3a pe3yabTaTamMy KOMIJIEKCHOI OLiHKY JOCJIiIHOrO
IIOJIirOHA IJIoIIEI0 4,36 ra 3 JOIOMOroI0 iHCTpyMeHTapilo i-Tree eco OTpMMaHO 3HAaYEHHS 3arajbHOi BiTHOBHOI
BapTOCTi 479 OAVHUIb IepPEBHOI POCIMHHOCTI B po3Mipi 15,8 MiH rpH. BoHa cKafiaeTbes 3 OLiHOK HAKOITMYEHOTO
Byrjiewo oocsarom 166,4 T (919 Tuc. rpH), IOTOYHOTrO AENOHYBAHHS ByryeLio — 4,442 Mr-pik™-1 (24,5 Tuc. rpH-pik -
1), kucHenponpykTuBHOCTI — 11,84 T-pik™-1, ekoHOMIi eHeprii Ha onasieHHs Ta KOHJUIIiIOBaHHS OyAiBesb — 26,8 Thuc
rpH-pik™-1Ta, SIK HAac/ligOoK, 3BMEHIIEHHS BUKUIB ByrjeLo Ha 2,29 T-pik™~-1 (12,7 Tuc. rpH-pik ™ -1).

2. The methodology for in situ measurements is based on the principles of green space accounting using classical
and approximate mensuration methods for live trees, methods for measuring trunk wood growth, and assessing
indicators of tree ecosystem services, namely carbon sequestration, live biomass growth, oxygen production, and
energy storage. The thesis discusses current trends in the development of methodological solutions for the
inventory of trees of green spaces. The problems of inventorying green spaces in Ukraine in the context of the
development of nature-based solutions and the assessment of ecosystem services are described. Modern methods
of tree research in the urbanized environment are considered. The focus is on the need to improve the approved
methodology for inventorying green spaces. As a result of the research, a method was developed that allows for
the assessment of the average trunk diameter of trees with more than three trunks in a forest or urbanized
environment, based on the measurement of the largest, close to the average and the smallest trunks determined
by eye, with a small error value not exceeding 5 % of the level and a significant reduction in the time spent on the
assessment of one tree by 25 %. The possibility of using both mechanical and electronic trigonometric altimeters
(using the properties of the tangent of a right triangle) for the needs of measuring the tree height in urban areas



has been experimentally proven. Insufficient methodological support for calculating the balance of the area of
green spaces, in particular trees, has been identified, which leads to inconsistencies in the results of determining
the total area. As a result of the research, the expediency of using the cross-sectional area of the tree trunk at the
soil level as the area occupied by the tree is substantiated. Reference tables for the transition from the trunk
diameter at a height of 1.3 to the diameter at the soil level were developed. The peculiarities of the distribution of
trees in the green spaces of NUBIP of Ukraine with a significant predominance of deciduous species (76 %) were
revealed. In terms of tree species, the largest share in green spaces is covered by trees of the genera Thuja, Maple
and Linden. According to the age structure, 49 % of the total number are trees of the age group "16-50 years". In
terms of quality, the university campus green spaces are dominated by trees of the "good" quality class. As a result
of the assessment of the live biomass of trees in the urban environment of the NUBiP of Ukraine, the total volume
is 2,900 t. More than 90 % of the live biomass of trees on the territory of NUBiP of Ukraine is covered by deciduous
tree species. The structure of the total live biomass is dominated by the live biomass of the trunk. The total index
of sequestered carbon is at the level of 1.4 Tg C with an average density of 36.4 Mg-ha"-1. The value of stored
energy is 49.3 TJ, and the average density is 1.3 TJ-ha”™-1. The total oxygen produced is 3,900 t. In the context of
research plots, the density of sequestered carbon ranges from 24 to 53 Mg-ha"~-1, and the current productivity
ranges from 0.05 to 1.52 t-ha”™-1. The accumulated energy has a density of 0.9-1.9 TJ-ha™-1 with current
accumulation ranging from 0.9 to 27.2 GJ-ha”™-1. The oxygen productivity is limited to 0.1 and 2.1 t-ha”™-1, and the
density of produced oxygen is in the range of 69-160 t-ha”™-1. The highest indicators of current productivity of
ecosystem services are shown by trees of the genera Oak, Bitter Chestnut, Maple, Linden, and Poplar. In total, they
provide more than 66 % of the current productivity of ecosystem services. As a result of assessing the indicators of
ecosystem services of trees in monetary terms, the value of the total sequestered carbon and accumulated energy
was obtained, which amounted to UAH 8.1 million and UAH 13.1 million, respectively. The value of the produced
oxygen was not calculated due to its insignificant environmental impact. The total value of the studied ecosystem
services may amount to UAH 21.2 million, and the value of their annual increase may be UAH 275 thousand (as of
January 01, 2022). Based on the results of a comprehensive assessment of the 4.36 ha test site using the i-Tree eco
tool, the total replacement value of 479 units of woody vegetation was obtained in the amount of UAH 15.8 million.
It consists of estimates of accumulated carbon in the amount of 166.4 tons (UAH 919 thousand), current carbon
sequestration - 4.442 Mg-year-1(24.5 thousand UAH-year-1), oxygen productivity - 11.84 t-year™-1, energy savings
for heating and air conditioning of buildings - 26.8 thousand UAH-year-1 and, as a result, a reduction in carbon
emissions of 2.29 t-year-1 (12.7 thousand UAH-year™-1).
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