Ukrainian Journal of Natural Sciences Ne 8
Yrpainceruil okypHan npupooHuuux Hayk Ne 8

Ukrainian Journal of Natural Sciences
No 8
YkpaiHCbKUH XKypHaA IPUPOOHUINX HAYK
No 8

ISSN: 2786-6335 print
ISSN: 2786-6343 online

YOK 502.211:582.091(477.5+477.51)
DOI https://doi.org/10.32782/naturaljournal.8.2024.6

IHBEHTAPHUSAIIIA TA OILITHKA EKOCHCTEMHHX ITOCAYT BATATOBIKOBHX
AEPEB MICTA YEPHII'OBA 3 BUKOPHCTAHHSIM IHCTPYMEHTY I-TREE ECO

C. O. IlIoTounka'

Baezamosikosi 0epesa marome HAyKo8e, eKo02iuHe, ICMOPUKO-KYNbmypHe 3HAUEHHS. Ma 8UKOHYIOMb
saxknuel pyHkyil. Binswicms 06’ekmis npupooHo-3an08i0Ho20 hoHIY micma epHizoea cmeopeHo
Yy 60-70-i poku XX cm. ma nompebyromb 8UBUEHHSL CYUACHO20 CMAHY, nepeansidy 3ax00i8 No 00210y
i npogedeHHsL NIKYB8AHHSL cmosdypis, uiod 3anobizmu nodaneuiomy ix pyliHysarH0. AkmyansHocmi Haby-
84.€ NUMAHHSL NPO €KOJI02TUHO 8APMICHY UIHHICMb ba2amosiKosux depes ma OUiHI0O8AHHS €eKOCUCMEeMHUX
nocaye Yy 2poulogux 00UHUYSX 0151 NOOATbULUX HANPSMKIS 3 36epexcerHs Ui po3pobku nidxodig 00ensdy,
JUKYBAHHSL MA BUKOPUCMAHHS 3 PEKPEAUiliHO0 Memo ma iH.

Memoro docnioskeHHs 6Yi0 30iTiCHUMU KOMNJIEKCHY OUIHKY Ui 8U3HaUuUmMu eKkocucmemHi nocayau baza-
mosikogux depes Yy Kamezopii 60OmaHiuHa nam’smKa NPpUupoou Micye8ozo 3HAUEHHS CmMpYyKmypu npupoo-
HO-3ano08i0H020 poHIY Micma YepHizoea (AisobepesxHe Ilonices, YKkpaiHa) npu 8UKOPUCMAHHL IHCMPY-
meHmy i-Tree Eco.
30ilicHeHo iHeeHMapusayito 60MaHIiUHUX NAM ’IMOK NPUPOOU MICUEe8020 3HAUEHHS NPUPOOHO-3a-
nogioH020 poHOYy M. HepHizosa. 3a cucmemamuuroro cmpykmyporo 105 ocobuH, siki 3atimarome
naowy — 1,17 2a, Haniuyroms 6 eudie (Pinus sylvestris L., Picea abies (L.) Karst., Larix decidua Mill.,
Quercus robur L., Tilia cordata Mill. Aesculus hippocasranum L.), 3 4 poouH, 3 2-x eidoinie (Pinophyta,
Magnoliophyta). 3a xkummeegor ¢popmoro Hallbinblle HAMUYEMBbCS AUCMONAOHUX 0epes nepuloi genu-
yuHu (Quercus robur, 47 ocobut). 32i0H0 erxon02iUHUX 0cobIUBOCTEll hepesarKaomb MiHbOIOOHI
esuou (49 ocobur) ma ceimnosgubaznusi sudu (48), s3a eubaenugicmio 0o gonozocmi — mezopimu (104),
3a edagpiuHumu ocobrusocmamu — mezompogu (104), sa mopozocmitikicmro — mopozocmilixi (104).
3a sikosumu ocobiusocmsamu nepesarkarome 2pynu oepes gik, skux nonad 100 poxkie (64 ocoburu)
ma 250-400 poxie (37 ocobun), 6invuiicms bazamosgikosux depes maoms 0XOPOHHUL cmamyc, SKull im
HaodaHo 3 1964 poxy ma 1972 p. (11 e2pyn). 3a xummesum cmaHom binbuiicms bazamosgikosux oepes
MAIOMb MEXAHIUHI NOUKOOXEHHS. cmo8bypis, 2il0K, paHU, Cnocmepieaemsbest HA AUCMSX 60pOULHUCMA
poca ma iH., ix gioHeceHo 00— kamezopii cmaHy Oepee (ocnabneri, II 6anu) ma III (Oysxxe ocrabreri,
II-III 6anw). ITi0 uac 0ocniosKeHHs PiKCY8ANUCS NOUKOOIKEHHSL cmoebypis, 2L10K 810 YyiamKie pakem,
KL ompumaHi baeamosikogumu depegamu nio uac 6otiogux 0ill, MaKosK 31aMAHL Oepesa (UacmKo8o
abo nogHicmio).
3a pesynbmamamu po3apaxyHKi8 CYMapHoi eapmocmi eKkocucmemHux nociye bazamosikogux depes npu
BUKOPUCMAHHI Npozpamogozo inHcmpymenmy i-Tree Eco 3a 20 pokie sazanvHa cyma Haniuye 30905,69 $,
1231282,69 zpn.

[lnss mepumopii micma YepHizoea npogedeHo IHeeHMapu3ayito 60MaHiUHUX NAM SMOK NPUPOOU MICUE8020
3HAUeHHs Ui nepuie NPOAHANIZ308AHO MOXKAUSOCMI Tl NepPCneKmueu 8UKOPUCMAHHSL iHempymermy i-Tree
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Eco 0n5 06’exmie npupo0Ho-3ano8ioH020 (poHOY Mma 8USHAUEHO eKocucmemHi nocayeu 0as 105 ocobur
b6azamosikosux oepes.

IpaxmuuHuil iHmepec noasieae Yy MOKAUBOCMI BUKOPUCMAHHS tHempymeHmy i-Tree Eco 05t 0ocKoHa-
JIeHHsL Tl NOKpaweHHs npoyecie nio uac npogedeHHs iHgeHmapusayii 06’ekmie npupooHOo-3an08i0H020
¢poHOyY. BusHaueHHs eKocucmemHux nocaye bazamosikogux depes, siki 8 6iibulocmi 8UNA0Ki8 He OUiHeHl
3 eKOHOMIUHOI, COUIANBbHOI, eKoN02IUHOI HaNnPasieHOCmI, Wo Ma€e 3HAUHUL IHmepec HA 0epHABHOMY
Ui MIKHAPOOHOMY PIBHSIX, 3 MEMOI0 HAOAHHS NOOANLUUX PIHAHCYBAHL 30X0018 NPUPOOOOXOPOHHO20 CNPsi-
MYBQaHHSsl, 30epesKeHHs U NKYBAHHS ma iH.

Knrouoei cnoea: 6azamosikosi depesa, 60MaHiuHA Nam’smiKa Npupoou, IH8EHMApPU3ayis, eKoCUCmeMHI
nocnyeu, I-Tree Eco, micmo YepHieis, AigobepeskHe Ilonices.

INVENTORY AND ASSESSING ECOSYSTEM SERVICES OF CENTURIES-OLD
TREES OF THE CITY OF CHERNIHIV USING THE I-TREE ECO TOOL

S. O. Pototska

Centuries-old trees have scientific, ecological, historical and cultural significance and perform important
functions. Most of the objects of the nature reserve fund of the city of Chernihiv were created in the 60s
and 70s of the XXth century and need to be studied for their current condition, reviewed for maintenance

measures and treatment of the trunks to prevent their further destruction. The issue of the ecological
value of centuries-old trees and assessing ecosystem services in monetary terms for further preservation
and development of approaches to care, treatment and recreational use, etc. is becoming topical.

The purpose of the study was to carry out a comprehensive assessment and determine the ecosystem

services of centuries-old trees in the category of botanical natural monument of local importance
of the structure of the nature reserve fund of the city of Chernihiv (Left-Bank Polissia, Ukraine) using
the i-Tree Eco tool.

An inventory of botanical natural monuments of local importance of the nature reserve fund of the city
of Chernihiv was carried out. According to the systematic structure, 105 individuals occupying an area
of 1.17 ha include 6 species (Pinus sylvestris L., Picea abies (L.) Karst., Larix decidua Mill., Quercus
robur L., Tilia cordata Mill. Aesculus hippocasranum L.), from 4 families, from 2 divisions (Pinophyta,
Magnoliophyta). The largest number of deciduous trees of the first size (Quercus robur, 47 individuals)
is found in terms of life form. According to ecological features, shade-loving species (49 individuals)
and light-demanding species (48) prevail, mesophytes (104) are demanding in terms of humidity,
mesotrophs (104) are edaphic in terms of edaphic features, and frost-resistant (104) — in terms of frost-
resistance. In terms of age characteristics, the groups of trees over 100 years old (64 individuals)
and 250-400 years old (37 individuals) prevail, and most centuries-old trees have a protected status
granted to them since 1964 and 1972 (11 groups). In terms of vital condition, most centuries-old trees
have mechanical damage of trunks, branches, wounds, powdery mildew is observed on the leaves, etc.,
and they belong to the Category II (weakened, grade II) and the Category III (very weakened, grade
I-11]) of tree condition. During the study the damage of trunks and branches from missile fragments
sustained by centuries-old trees during the hostilities, as well as broken trees (partially or completely)
were recorded.

According to the results of calculations of the total value of ecosystem services of centuries-old trees
using the i-Tree Eco software tool for 20 years, the total amount is $30905.69, 1231282.69 UAH.
For the territory of the city of Chernihiv, an inventory of botanical natural monuments of local importance
was carried out and for the first time the possibilities and prospects of using the i-Tree Eco tool for
nature reserve sites were analysed, and ecosystem services for 105 species of centuries-old trees were
defined.

The practical interest lies in the possibility of using the i-Tree Eco tool to improve and enhance processes
during the inventory of nature reserve fund objects. Determination of ecosystem services of centuries-old
trees, which in most cases are not assessed from an economic, social, ecological perspective, which is
of significant interest at the state and international levels, with the purpose of providing further funding
for environmental protection measures, preservation and treatment, etc.

Key words: centuries-old trees, botanical natural monument, inventory, ecosystem services, i-Tree Eco,
the city of Chernihiv, Left-bank Polissia.

Beryn MepexKa IIPHUPOIHO—3amoBigHOr0 POHMIY (maai
30epexkenHsa y cucreMi oxopoHHuX TepuTopitt  [13d) YepwririBerkoi obaacti (01.01.2024 p.),
JlepeBTaBYMOBaXKyAbTypH3abesnedyyeicHyoua gKa Haaiuye 681 00’€KT, 3araAbHOIO IIAOIIEIO
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263316,5730 ra. Bona BucTymmae gk CyKyI-
HICTb IPHUPOIHUX TEPUTOPiH Ta 00’€KTIiB, 3 HUX
3aKa3HUKH (3araAbHOAEPIKABHOIO 3HAYEHHS

(maai 3.m.3.) — 12; 10421,68 ra; micmeBoro
3Ha4YeHH4 (Daai M.3.) — 448; 106230,8399 ra),
naM’aTKu npupoau (3.4.3. — 7; 297,00 ra;

M.3. — 133; 570,940 ra), HaIlioHAaABHI TPUPOIHI
NMapKu (3.4.3. — 2; (JacTHHA IIAOLII Ha TEpH-
Topii YepHiriBcbkoi obaacti HIIIT «3aaiccsy);
41988,50 ra), perioHaAbHI AaHAIIATHI ITAPKU
(M.3. — 3; 85045,35 ra), 3amnoBigHI ypoduIa
(M.3. — 53; 18163,7608 ra), Tak i 00’ekTiB
KOAEKIIiHHO-TTapKOBOTO THUILY, & caMe AeHIPO-
aoriuHi (3.m.3. — 1; 204,70 ra) Ta 300A0TiuHI
(3.m.3. — 1; 9,00 ra) mapku, mapKU-naM 9TKHA
CaoBO-TIAPKOBOrO MHcTenTBa (3.4.3. — 1
40,00 ra; m.3. — 18; 332,9 ra), gki 3HaX0AATbCH
i 0COOAMBOIO OXOPOHOIO nepzKaBU H op-
MYIOTh HalliOHaAbHe OaraTcTBO YKpaiHum Ta
€ CKAQJOBVMH JEPKABHUX i pETiOHAABHUX CXEM
exkoMmepexi (Objects...). Mepexka [13d wmicra
YepuiroBa cranoMm Ha 01.01.2024 p. Haaiuye
24 o0’ekTH Ta TEpUTOpPil MicLIeBOrO CTaTyCy,
cepen HuUX 17 OOTAHIYHHX MMaM’ATOK IIPUPOIHN
(ze mepeBakHO BiKOBi aepeBa, CrapoBHHHA
SAMHOBA aAes), 2 TiPOAOTIYHI NMaM’dTKU MIPH-
poru (o3epa «[aymrens» i «MaricTparipkes), aico-
BUll 3aKa3HUK Ta PeTiOHaABHUH AaHAIMA(THUH
napk «JaiBImHa», 2 NapKu-IaM’aTKH CagoBO—
IIapKoOBOTO MHCTelTBa — «BoamuHi TOpM»
i «Micpkuii cazy Ta 3anoBigHe ypouuile «CBaTe»
(OG’ekTH...).

BaraToBikoBi fepeBa K BasKANBa CKAA10Ba
€KOAOTIYHOTO CTaHy MiCBKOi TepHTOpii, MaloTh
HAyKOBE, €KOAOTiYHe, iCTOPHKO-KyABTypHE,
€CTeTUYHE, OCBITHBbO-BHXOBHE H TYPHUCTHUYHE
3Ha4YeHHd. BaraToBikKoBi gepeBa € CBigkaMmu
MHHYAUX CTOAITH — I AyXOBHA CIaAIIHHA,
«MeMopiasbHA JOCTOBIPHICTE» MUHYAOTO, BOHU
IIOKa3yI0Th MHUHyA€ ¥ MalOyTHE Y CbOTOJEHHI.
Ha yp0OanizoBaHHX TEPHUTOPIIX HE NPUIIASI-
€TbCH 3HAYHOI yBaru MUTAHHAM ILIOJ0 IIiIHHOCTI
€KOCHCTEMHHX IIOCAYT (KOPHUCHHX Oaar) Gara-
TOBIKOBHX JIePEB, SKi B OIABIIIOCTI BUIIAIKIB He
OIliHEH] 3 EKOHOMIYHHMX, COIliaABHHX, EKOAOTIU-
HUX HaIpsMKiB, TAKOXK i B I'POIIOBOMY €KBi-
BAA€HTI, HE € MOHETH30BaHUMHU. Ha cboromui
BECh IIEPEAIK €KOCHCTEMHUX IIOCAYT OI[iHUTH
B ITOBHIH Mipi € HEMOKAUBUM, 60 BiICyTHI 9iTKi
KpuTepii Ta METOAMKH OIHKHU (PYHKIIIM Haca-
[DKeHb, aAse KOHIEMNId BimHOCHOI BapToCTi
omAaTH KOPHCHHUX OAar Mae 3HAYHUM iHTEpec
Ha MiXKHaApPOAHOMY PiBHi 3 METOI0 IIOJAABITHUX
piHaHCYyBaHbL 3aXO4iB IIPHUPOJOOXOPOHHOIO
crupsaMyBaHH4 Ta iH. (Bidolakh et al., 2023).

[MoynHarouyn 3 1950 p. Ta Ha IOYATKY
1960 p. Bimbyaaca mepma BceykpaiHcbka

iHBeHTapu3allid BIKOBUX OepeB, OyAO BHSIB-
AeHO 0am3bko 1800 pgepeB [OBrOKHUTEAIB,
3 dKHX 3allOBiIaHO TIABKHM KiAbKa IECATKIB
(1964 p.), a mig gac gpyroro eramy y mepion
1971-1972 pp. 6iag 100 BikOoBHX mepeB Oyao
BKAIOUYEHO [0 ITPUPOLHO-3aIOBiMHOTO (DOHIOY
(Karpenko & Pototska, 2012). B YkpaiHi nocai-
JIKEHHSIMH Ta PO3POOKOI0 HATIPSIMKIB OXOPOHH
OaraToBiKOBHUX AepeB 3atiMaioThes C. IBueHKO,
C. lommoBuu, H. Tapan, C. Croiiko, I1. Illybep,
B. CaBoceko, E. €BTymienko, A. Kymxaup ta iH.
(Kushnir & Vakulyk, 2023). Ha Tepurtopii micta
YepHiroBa m0cAiIKeHHs 0araToBiKOBUX IEpPeEB
IIPOBOAATECH HAYKOBLAMH HarioHaabHOTO
yHiBepcuTeTy «HepHIriBCBKUM KOAETiyM» iMeHi
T.I'. IeBuenka ([lorompka C.0O., Kapmnenko
}0.0. ra in.) (Karpenko & Pototska, 2012).

Biavmricts 06’ektiB [13® wmicra YepniroBa
ctBopeHo y 60-70-i poku XX cT. Ta HOTPeOYIOThH
BUBYEHHS CY4acCHOTO CTaHy, IEPETATy 3aXo-
OiB [0 AOTASAy ¥ HPOBEAEHHH BiAIIOBiIHOTO
AIKyBaHHA CTOBOypiB 1 3amobiraHHSA MOJaAb-
oMy pyHHyBaHHIO. [cHytoua mepexka 13D nHe
B MOBHIill Mipi 3abe3redye CHCTEMY OXOPOHU
Haca»KeHb, TOMy aKTyaAbHOCTi HabyBa€ IIpo-
BEEHHS KOMIIAEKCHOTO [OCAI[KEHHS CTaHy
OaraToBiKOBHUX naepeB Micta YepHiroBa, III0
€ HeOoOXiIHOIO MEePeayMOBOIO IAS 3IiHCHEHHS
etaniB Micekoi «[Iporpamu po3BHUTKY, 30epe-
KE€HHd Ta OITHMi3allii 3eAeHuX HacaaIXKeHb
YepHiroBa», 0COOAMBO IIiCASI AKTHUBHHX OOMO-
BUX Oill y nepion BiftHM. TaKOXK aKTyaABHOCTI
HabyBa€ IMHUTAHHS IIPO E€KOAOTIYHO BapTiCHY
I[HHICT, 0AraToBIKOBUX OEpeB Ha TepUTOPil
ypboekocucTeMr YepHiroBa Ta OIiHIOBAHHS
€KOCHCTEMHHX IIOCAYT IIPH BHUKOPHUCTAHHI
incrpymenty i-Tree Eco (I-Tree Eco...) y rpo-
IITOBUX OOWHUIIAX OAS ITOJAABIIHUX HAIIPSIMKIB
i3 30epeReHHs Ta PO3POOKHU MiAXO0AiB JOTASLY,
AIKyBaHHS Ta BUKOPUCTAHHS 3 pPeKpealiifHoo
METOI0 JaHUX 00’€KTiB Ta iH.

MeTor0 mOCAimKEHHS OYAO 3AIHCHUTH KOMII-
AEKCHY OIIHKY ¥ BH3HAYUTH €EKOCHCTEMHi
IIocAyTH 0araToBiKOBHX MHepeB Yy KaTero-
pii OoTaHiuHa MmaM’dTKa IPUPOAU MiCIIEBOTO
3HA4YeHHd CTPYKTYPH IIPHUPOIHO-3aIIOBiM-
Horo oHay Mmicrta YepniroBa (AiBobGepexkHe
[oaiccd, Ykpaina) Ipyu BUKOPHUCTaHHI iHCTPY-
MmeHTy i-Tree Eco.

Ob6’ekT mocaimkeHHS — OOTaHIYHI ITaM’aTKU
MIPUPOAMN MICIIEBOTO 3HA4YeHHd (0araToBiKOBi
nepeBa) micta YepHiroBa, MeTO0AOTIS IIPOBE-
[EeHHd iHBeHTapu3allii, BapTiCHA OL[iHKa €KO-
CHCTEMHHX ITOCAYT.

[TpeqMeT MOCAIMKEHHS — CHCTeMaTH4YHA
CTPYKTypa, €KOAOTO-0i0AOTiYHI 0COOAHMBOCTI,
OILIiIHIOBaHHSI €KOCHCTEMHUX IIOCAYT OaraToBi-
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KOBHUX fepeB (00TaHIYHUX MaM’aTOK IPUPOIH)
micra YepHiroBa IIpy BUKOPUCTAHHI iHCTPY-
MmeHTy i-Tree Eco.

[Iporpama moCAiIKEHbL BKAIOYAAA HACTYIIHI
3aBOAHHA: 3OiHCHEHHs iHBeHTapu3alil 6orta-
HiYHUX HOaM’9TOK [OPHUPOAH MiCcIeBOro 3Ha-
gyenHsa [I13® wmicra YepriroBa, YepHiriBcbkoi
obaacTi (BUBYEHHS CHCTEMATUYHOI CTPYKTYPH,
BIKOBUX ¥ KIABKICHHX, €KOAOTIYHHUX I 0io-
MOP(OAOTIYHHX OCOOAMBOCTEM; BHU3HAYEHHS
KUTTEBOTO CTAaHy; OLIIHIOBAHHS BapTOCTi €KO-
CHUCTEMHHX IIOCAYT IIPH 3aCTOCOBAHI iHCTPY-
MmeHTy i-Tree Eco.

Marepiaa i meToau

B 0CHOBY f10CAi/IZKEHHS TTIOKAQIEH]I MaTepiasn
IIOABOBUX [OCAI/[ZKEHDb, IIPOBEAEHUX aBTOPOM
nporaroM 2022-2024 pp. Ha TepuTOpil 3eA€HOI
30HU MicTa YepHirona.

[aBeHTAapU3allito  6araToOBIKOBHUX [epeB
micra YepHiroBa HaMH IPOBEAEHO 3TigHO
3 (lmcTpykuiga ..., 2001), obcrexkeHHsa 3TigHO
i3 3araAbHONIPUHHATHMH MeTomuKamu. [lix
Jac OOCAimKeHHsS OyAO0 BH3HAYEHO: MiCIIEepO3-
MillleHHs, AiaMeTp CcToOBOypa AepeBa — Mip-
HOIO BHUAKOIO Ha BHCOTI 1,3 M; miaMeTp KpoHH;
BHCOTY [iIepeBa (BEpTUKAABHUM KyTa Ha BEPXHIO
i HMXXHIO YaCTHHH CTOBOypa); BiCTaHb MiX
nepeBamu — mpuaagom Nikon Forestry Pro
(BucoToMmip, KyToMip, masekomip). Bik mepeBa
HaMH BH3HA4YaBCd 3a AapXiBHUMH MaTepia-
AamH|, nepeaikom oduiwitinoi iHdopmamii Ta 3a
JOTIOMOTOI0 BUMIipPIOBaHHS AiameTpa cCToBOypa
¥ BHKOPHUCTAHHS CHEIiaAbHUX KOoeiIieHTiB
nas pospaxyskiB (L=k*c; me L — Bik, k — xoe-
dimieHT, ¢ — O0OBXWHA aiaMeTpy cToBOypa
nepeBa Ha BUCOTI 1,3 M Bif HNOBEPXHI 3eMAi).

Ha puc. 1. HamMu HaBeIeHO IIPUKAAL OTHOTO
3 eTalliB Miff Yac HPOBENEHHH [OCAIIKEHHS
Ha TepuTopii 3eaeHo0i 30HU MicTa YepHirosa Ta
IIpU BUKOpPUCTaHHI iHCTpyMeHTY i-Tree Eco.

O1iHIOBaHHS JXKHUTTEBOTO CTaHy OaraToBi-
KOBHUX nepeB (y 0Oasax), mpsMH3HYy CTOBOypa
(y 6Oasax), HagBHICTH NOLIKOKEHb, IyIIAH-
CTICTh Ta iH. HAMHM BH3HAQYaAHUCHd 3a 3araAbHO-
IPUUHATHMHE METOJaMH Ta 3TiHO CaHITaApPHUX
nmpaBuA B Ykpainu ([Ipo 3arBepmkeHHS ...).
Biomopdoaoriunmii aHari3 BUKOHAHO Ha OCHOBI
cucteMu XKUTTEBUX (popm 3a I.T. CepebparoBuM
(1962) (Pototska, 2011), exoaoriuyHi 0co0AM-
BocTi BU3Havaaucd 3a O.A. Kaainigvenko (2003)
(Kalinichenko, 2003; Pototska, 2011). ¥ mocai-
[DKEHI HOMEHKAATYpPy TaKCOHIB Ta iX cHcTe-
MaTHU4YHe IOXOMKeHHs 3a «Vascular plants of
Ukraine. A nomenclatural checklist» (Mosyakin
& Fedoronchuk, 1999; Plants...), aaTWHCBKI
Ha3BU AepeB IpUPoaHOi paopr YKpaiHu HaBe-
J[EHO 3a BU3HAYHUKAMH POCAVH.

OLiHIOBaHHSA €KOAOTIYHHX IIOCAyT Oara-
TOBIKOBUX [€peB 3OiMCHIOBAAM IIPU BHKO-
pucTaHHI TIporpaMHoOro 3abesmnedeHHsa i-Tree
Eco, gka po3pobaeHa AiCOBOIO CAYzKO0IO
Cnoaydenux lllTaTiB AMEpHKH Ta € afanToBa-
Hoto mozeaato Urban Forest Effects (Bidolakh
et al.,, 2023). HocaimkeHHd HaMU IIPOBO-
OUAOCS i3 3aAydeHHSIM BOAOHTEPIB — VYHIB-
CBKO-CTYAEeHCBKOI Moaozi (MaawHko H., yueHb
airtero Ne 15, m. YepHiroBa Ta CTyZEHTH CIIe-
miaapHOCTi 101. EROMOTia HamionaabHOTO yHI-
BepcuTeTy «YepHITIBCBKUM KOAETiyM» iMeHi
T.I'. lleBueHka).

BukopucTaHHS Ta IOEAHAHHS Pi3HUX METO-
IiB i MeTOAUK 3a0e31eYnA0 ITPOBeIeHHS iHBEH-

My Tree Benefits
Orenr 30 years.

Ebrirny Bliw 34018
e
Cmpnaedl yma ) posry

Lmlines Demshds Uplabs

1k ul

mmegy Lnage”

Puc. 1. [Ipukaaz npoBeaeHHs HOCAIIKeHHT OaraToBiKOBOro aepena / ay0d 3BUYaiHUH
(Quercus robur), Byauiia O. [loBxkeHKa, 90, po3paxyHOK €KOCUCTEMHHX ITOCAYT TIPH
BHUKOPHCTaHHI iHCTpyMeHTy i-Tree Eco
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Tapuaalii, oiHIOBaHHS €KOCHUCTEMHUX IIOCAVT,
10 3a0e3neYnuTh OOIPYHTYBAHHS MOILIABHOCTI
moa0 30epekeHHs, OXOPOHH, AIKyBaHHs Oara-
TOBIKOBHX AepeB Micta YepHiroBa Ta He00-
XimHOCTI 30iAbIIIeHHa (PiHAHCOBOI HiATPHUMKHU
IIIOJI0 OpraHizallii gorasay 3a aepeBaMu.

PesyabTaTi T2 0O0roBOpeHHS

3rigHo 3 di3uKo-reorpadiyHUM paroHY-
BaHHAM MicTo YepHiriB (48°37'N22°18’E) 3Ha-
XoouThcs y perioHi AiBobepeskHoro I[Toaiccs,
BiamoBigHO 10 «I'e0boTaHIYHOTO paiioHyBaHHSI»
HAAE€XKUTH 10 €BPONENCHKOI IITUPOKOAUCTSIHOI
obaacti, CximHOmoAicbKOro OKpyry, CximHO-
€Bporeticekoi mpoBiamii, [loaickkoi miapoBiH-
1ii, OanIIiBcbKO-KoporchKoro reob0TaHiTHOTO
pationy (Hamionaabnwuii ..., 2009). B oporpa-
(pivyHOMY BIZHOMIEHHI TEPUTOPIS IOCAIIKEHHS
po3TaloBaHa B CXif{Hil YacTHHI YepHIriBCHKOro
[Moaiccs, Ha [IpaBobepexxKi piuku lecHH, y 30HI
crioAydeHHs ii moanHH 3 Arobey—YepHiriBCHKOI0
MOPEHHO—3aHIPOBOI0 PIBHMHOIO, B KAIMaTH4-
HOMY BIiJHOIIIEHHI TEPUTOPId HAAEKUTH MO
MiBHiYHO-3axigHOI  mimobaacti  ATAQHTHYHO-
KOHTHHEHTAALHOI AICOBOI KAIMATHYHOI 00AacCTi,
IPyHTH ccopMyBaaucad Ha 0Oe3kapObOHATHUX

CEPEMHBOIO Ta YaCTKOBO 3HAYHOI'O 3BOAOKEHHS],
30HAABHHUM THIIOM I'PYHTIB € A€ PHOBO-ITiI30AVCTi
Ta Cipi OMig30A€Hi, MOMIUPEHUMHU TaKOXK € Ccipi
AiCOBi Ay4Hi, IEepHOBi TAMOOKI T'A€HOBI I'PyHTHU
(Pototska, 2011).

[HBeHTapU3allia 6araToBiKOBUX AEPEB KaTe-
ropii 6oTaHigyHa IMaM’aTKa IIPUPOIHN MiCIIEBOTO
3Ha4YeHHd y cTpyKTypi [13d micra Yepnirosa
3[1iHICHIOBaAACS MapIIPYTHUM METOI0M, ¥ XOIi
AKOro Bu3Havaaucd y aepeB (105 ocobuH,) ski
3aiMaroTh naomy — 1,17 ra: BUI; KiABKICTb,
ix wmicuespocTaHHd; BiK, giamerp CcTOBOypa,
BHCOTAa, IIAOIIA, 3araAbHHM >KUTTEBHH CTaH,
PiK CTBOpEHHS, pPO3PaxOByBaAacs BapTiCTb
€KOAOTIYHHUX IIOCAYT Yy TPOILIOBUX OIWHHUIIAX
3a 20 pokiB IpH BUKOPUCTAHHI iIHCTPYMEHTY
i-Tree Eco (moaapwu, rpuBHi).

AHaai3yl0o4M = pe3yABTaTH  JIOCAIZKEHHS
(raba. 1) 3a CHCTEMATUYHOIO CTPYKTYPOIO
OoTaHiYHI TTaM’dTKH NOPUPOAH NPEACTABACHI
6 Bumamu, 4 poauHamy, 3 2 Bigmiais.

3a XKUTTEBOIO (POPMOIO Ta BHUIAOBHM CKAA-
[IOM IIepeBaxkaloTh AepeBa MEPIIoi BEAMYHUHHU
(AucrommagHi Ta BidyHO3eaeHi): Quercus robur
(pomuua Fagaceae) — 47 ocobun; Picea abies

MIIIIAHUX Ta CYINIIAHUX BigKAamax, B ymMoBax (Pinaceae) — 27 ocobuH; y MeHIIH KiAbKO-
Tabaung 1
CucremaTUyHa CTPYKTypa Ta €KOAOr0-0i0AOTiYHI 0COGANBOCTI
L A 5 LB
%5 3 5, & 8 &
oved o <4 A o O
BuaooBa Ha3Ba Harresa 2 < = 8 S 2 Q%
dbopma Eg 8 -Aa 8
m A =) =
& & [
Binnia l'oaonaciuHi (Pinophyta)
Pinaceae Lindl. (CocHOBI)
CocHa 3BH4aiiHa
(Pinus sylvestris L.) B, G-S Ks 0l
YanHa eBponelchKa
(Picea abies (L.) Karst.) B, S Ms Mzt
MoapuHa €BpoIeiCBEKa
(Larix decidua Mill.) AL, G Ms Mzt BM
Bigmia TlokpuToHacinHi (Magnolipphyta)
Fagaceae Dumort. (Bykosi)
[y6 3BugaiiHu
(Quercus robur L.) AL, G Ms Mzt M
Tiliaceae Juss. (AHUIIOBI)
Auna cepreaucra B
(Tilia cordata Mill.) AL, G-S Ms Mzt M
Hippocastanaceae Torr. et Gray. (I'iprokaIrrasosi)
lNpkokanitTas 3BUYadHUN
(Aesculus hippocasranum L.) M, S Ms Mzt M

HoscHeHHs 0o mabauyi 1: eiuHoseneHi depesa — B/I, aucmonadHi depesa — N/, depesa I senuuuru (8i0
25 m i suwe) — [A1; ceimnonobHi pocruHu — G, ceimnomiHbeumpusali pocauHu — G-S, miHoeot06Hi poc-
auHU — S; Keepogpim — Ks, mezogpim — Ms; mezompogp — Mzt, onizompogp — Ol; mopozocmitixuii — M, 8i0HOCHO

Mmopozocmilikuil — BM.
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cri mpexncraBaeHo Aesculus hippocasranum
(Hippocastanaceae) — 22 ocobunwu, Tilia cordata
(Tiliaceae) — 14 ocobuH, a Pinus sylvestris
Ta Larix decidua (Pinaceae) HaaidyioThb 0O
1 ocobuHi.

3a BigHOIIEHHIM 10 OCBITA€HHS IIepeBazKa-
I0Tb TiHBOAIOOHI Buau (S) — 49 ocobuH (Picea
abies, Aesculus hippocasranum); Ha APyroMy
Micui cBiTaoBubarauBi Bunu (G) — 48 ocobuH
(Quercus robur, Larix decidua); TpeTio O3ULII0
3a¥MaroTh CBITAOTIHEBUTPHUBaAi Buau (G-S) —
15 ocobun (Pinus sylvestris, Tilia cordata). 3a
BiTHOILIEHHSIM [0 BOAOTOCTi IIepeBasKalo0Thb
Me3oditu (Ms), ToOTO BHAU, 9Ki HOTPeOy-
IOTb CEPEIHBOTO 3BOAOKEHHT — 104 ocoOuHH,
y MEHIIiH KIABKOCTI IIpeficTaBA€HI KcepodiTu
(Ks) — mocyxocritiki pocannu — Pinus sylvestris
(1 ocobuna). 3a emadiuyHUMH OCOOAMBOC-
TIMH I[epeBaXkalTb BUAH Me3oTpodu (Mzt)
104 ocobuHu (MamOTh CepemHi ITOKa3HUKU
IIIOZ0 €AEMEHTIB >KUBAEHHS); HEBUOATAMUBUMHU
no rpyHTIiB € 1 ocobuna (Pinus sylvestris), aka
HaAeXKUTH 10 IpymnH oairorogis (Ol). 3a mopo-

30CTiHKIiCTIO IEpeBasKaloTh BUAW MOPO30CTiHKi
(M) — 104 ocobuHH, BiZHOCHOMOPO3OCTiHKHM
(BM) Bumom € omHa ocobuHa Larix decidua.

3a BiKOM nepeBakalTh I'PYIIH A€PEB ITIOHA
100 pokiB (64 ocobuum), 250-400 pokiB
(37 ocobuH), a 200 pokis (3 ocobunn), 150 pokiB
(1 ocobuna). Biawmocti 60TaHIYHUX NaM’ATOK
MiciieBoro 3Ha4yeHHs (0araToOBIiKOBHUM mepe-
BaM) OyAo HazmaHO OXOPOHHUHU cratyc 1964 p.,
1972 p. (11 rpym), 1989 p. (4) Ta 2017 p. (2).

Y Taba. 2, puc. 1 i 2 HaBeIEHO Pe3yAbTATH
[ocAizkeHHd. Hamu BH3HaA4YaBCcS KUTTEBUH
cTaH 0araToBIKOBUX AepeB, HNpU LbOMY QiK-
CyBaAuCs TIOIIKO/XKE€HHsSI CTOBOYpiB, TiAOK,
30KpeMa BiJl yAaMKIiB pakeT ITi[] 4ac aKTUBHUX
OolioBuX miif, 3aaMaHi mepeBa (BepxiBKH, Ta
Ii1 Yac CUABHUX BiTpiB, OypeBiiB Ta iH.).

BiapmiicTs rpym aepeB MalTh MTOKA3HUK
I 6aan (He3HayHe MeXaHiYHE IMOITKOIKEHHS
KOPEHEBHUX CTOBOYPIB; paHH, CIIOCTEPIiraeThecs
bopomraucTa poca ta iH.) Ta II-III 6aau (moo-
OUHOKI CyXi CKEAeTHi TIAKH B PIi3HHUX 4aCTH-
HaxX KPOHU;, MEXaHi4Hi MOIIKOAXKEHHS CTOB-

Tabaurna 2
PesyabTaTu mocaimkeHHd
B
8k B
oK G E Homkoa- apTiCTE eKoAo-
ol - Micue 3Haxo- JKEeHHS TIMHHX IOCAYT
Hasga, suz, g E a E €HHsd, pik 3araAbm:tii y rpooBi
K-Tb OCOOHH E o e A ' P oxuHHUi 3a 20
o g CTBOpPEHHSA cTaH OKiB: CepesHe
Ro g = (y 6anax / 6.) | POXIB; ¢€P
¥ g B 3HAYeHHS
R
©
CocHa Bacuag 6iaa 150 p.; 0,01 |repuropisa He3HaYHi, 149,74 $;
SIAOIBKOTO, 143,0; arpob6iocrantii K3 |II 6. 5 965,64 rpH.
Pinus sylvestris; |22,0 «HepHIriBCbKUH
1 ocobuna obracHUY HAYKOBUH
Ainetir; 2017 p.
BikogBi gepena TIoHAa[ 0,31 |Tepwuropii HY HesHauwi, I1 6. |{266,94 $;
OyBI1IOi camnbu 100 p.; «YepHiriBchbKa 10 634,89 rpH.
I'"M.T'aiboBa, 120; OAITEXHIKa»
Aesculus 15,1 (0,09 ra); IncTuryT 31 nepeBo =
hippocasranum, MikpoGioaorii (0,11 8 275,14 $;
22 ocobuHHU ra); inpopmarlifino- 329 681,59 rpH.
Tilia cordata Mill., |6ias 100 p.; TEXHOAOTTIHHH
14 ocobun 98,8 aineit Ne 16
21,0 (0,11 ray;
Picea abies, 0iag 100 p.; 2017 p.
4 ocobuHU 100,0;
22,6
Larix decidua, biag 100 p.;
1 ocobuHa 71,0;
20,6
31 ocobuna
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BararoBikoBui OAM3BKO 0,01 |Bya. O. [loBxkeHkKa, |He3HauHi, Il 6. [528,54 $;
oyo, 400 p.; 90; 21 057,03 rpH.
Quercus robur, 1 |235,0; 1964 p.
ocobuHa 21,8
BararoBikoBu# noHaz 200 p.; 0,01 |mapk KyABTYpPH i Hesnaywi, 11 6. |413,27 $;
yo, 115,0; BiAIOYMHKY iMeHi 16 464,68 rpH.
Quercus robur, 9,4 M. KoirrobuH-
1 ocobuna ceKoro; 1989 p.
BararoBikoBuii TIOHAa[, 0,01 |m. YepHiris, Bya. HesHayHi, 11 6. |253,49 $;
yo, 300 p.; Oaera MixHIoKa, 45; 10 099,04 rpH.
Quercus robur, 300,0; 1989 p.
1 ocobuna 20,3
BararoBikoBuii TIOHAa[, 0,01 |M 3amoBimHe Maiizke He 561,61 $;
nyo0, 250 p.; ypouuiiie «CBsITe»; criocrepi- 22 371,54 rpH.
Quercus robur, 180,0; 1964 p. Ta€eThCHd,
1 ocobuHa 22,6 II ©.
BararoBikoBi TIIoHa 0,02 |[3amoBigHe ypodwuIlle |Maiixke He 540.20 $;
oyowu, 250 p.; «CBgTE?”; criocTepi- 21521,57 rpH.
Quercus robur 210,0; 1964 p. raeThes,
2 0COOHHHU 23,2 II ©. 2 nmepeBa =
1080,4 $;
43 043,14 rpH.
BarartoBikoBuit IOHAa[T 0,01 |Bya. Korrobusn- notpebye 552,78 $;
ayo, 200 p.; cbkoro 20; LOTAG Y, 22 022,0 rpH.
Quercus robur, 200,0; 1989 p. TIOIIKO/-
1 ocobuua 15,0 JKEHHS,
III 6.
BararoBikoBuii ToHAa[ 0,01 |Bya. MaricTparceka, |momkokensda | 531,14 $;
nyo, 300 p.; 19; €, ane 21 160,62 rpH.
Quercus robur, 170,0; 1972 p. He3Ha4yHi,
1 ocobuHa 20,8 II 6.
Bikosuii ay6, IOHAa 0,01 |Bya. Bacuasg noTpebyroTh 549,32 $;
Quercus robur, 200 p.; TapHOBCBLKOTO moragmy, I16. |21 884,91 rpH.
1 ocobuna 165,0; (Map’iu raii);
20,1 1972 p.
BikoBuit nyo0, 250 p.; 0,01 |Bya. Korrobun- He3Ha4Hi, 539,68 $;
Quercus robur, 150,0; CBbKOT0,12 1989 p. II 6. 21 500,85 rpH.
1 ocobuna 16,2
Ipymna 300-400 pp.; |0,07 |mapk nam’saTka nedKi 251,40 $;
H6araToBiKOBHX 285,0; CaI0BO-TIAPKOBOIO | IIOTPEOYIOTH 10015,78 rpH.
ny6is, 22,3 MHCTELITBA JOTASIZTY,
Quercus robur «MiceKHI camy; II-111 6. 7 mepeB =
7 ocobuH 1972 p. 251,40 $;
70 110,46 rpH.
I'pynia 250-400 pp.; |0,03 |Bya. llleBueHka, HesHauwi, I 6. |573,19 $;
baraToBiKOBHX 220,0; 105; 22 835,88 rpH.
ny6is, 23,4 1972 p.
Quercus robur 3 nepepa =
3 ocobuHHN 1719,57 $;
68 507,64 rpH.
Ipyna 250400 pp.; |0,05 |Bya. llleBueHKa, 95; |He3Ha4H], 314,09 $;
faraToBiKOBHX 296,0; 1972 p. (yaaMKOBI 12 513,35 rpH.
ny6is, 24,0 TIOIIKO/>KEHHST
Quercus robur Bim paker mig |5 gepeB =
5 ocobun 4yac BiiiHM), 1570,45 $;

111 6.

62 566,75 rpH.
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'pymna 300~ 0,5 |ypouuiie «MaaiiB 1 ocobuny 584,85 $;
6araToBiKOBUX 350 pp.; piB»; 3AaMaHo, 23 300,42 rpH.
ny0iB, 159,0; 1972 p. oTpelyIoTh
Quercus robur 18,5 AlKyBaHHS, 16 mepeB =
4 rpynu ny6is, [I-11I 6. 9 357,6 $;
17 ocobun 372 806,72 rpH.
- 195,73 $;
-7 797,88 rpH.
(1 mepeBo
TIOIIKOZKEHO)
I'pyna BikoBUx BIKOM 0,05 |Bya. llleBueHka, S7; |nesdxi 532,79 $;
HacCalXeHb, 250- 1964 p. noTpelyIoTh 21226,35 rpH.
Quercus robur 400 pp.; noraany, 11 6.
5 ocobun 270,0; S mepeB =
24,3 2 663,95 $;
106 131,75 rpH.
CrapoBUHHA IIOHAa 0,05 |Bya. llleBueHka, 54; |1 ocobuny 111,24 $;
SIAHOBA aAes, 100 p.; 1964 p. 3AaMaHo, 4431,80 rpH.
Picea abies, 49,2; noTpebyIOTh
LOTASIY, 22 ocobuHuU =
23 ocobuH II-11I 6. 2 447,28 $;
97 499,6 rpH.
- 99,73 $;
-3 973,24 rpH.
(1 mepeBo
TIOITKOZKEHO)
Yceoro 1,17 30905,69 $;
105 ocobun 1231282,69 rpH.

IosicrerHs 0o mabauyi 2. Po3paxyHoK noKasHUKIe eantomu nposoouscst 3a kypcom HBY (Ha danuil uac)

1 oonap = 39,84 2pH.

Oypa, TiAOK, KOPEHEBHUX AAll, YPasKEHHS AHUCTH
OOPOIIHUCTOIO POCOIO TA iH.).

Ha puc. 2 HaBeeHO MOIKOIKEHHS O0araTo-
BIKOBHUX [epeB yAaMKaMH BiJ pakeT, gKi ik-
CYBaAHUCS HaMHU IIiJ] YaC JOCAIIXKEHHSI.

3a pesyabTaTaMH pO3pPaxyHKIB CyMapHOIi
BapTOCTi €KOAOTIYHHUX ITOCAYT 3a 20 poKiB (mia-
MeTp croBOypa, BHIOBa Ha3Ba, 3araAbHUH
CTaH, OCBITAEHICTB, BiicTaHb [0 OyIiBAi, BIK,
THII) JOCAIIKEHUX HaMH 0araToBiKOBUX IEPEB
IIpY BHKOPUCTAHHI IIPOTPAMOBOI0 iHCTPY-
MmeHTy i-Tree Eco 3arasbHa cyma Haaidye
30905,69 $, 1231282,69 rpH.

BHCHOBKH

3a pesyapTaTaMy KOMIIAEKCHOI OIIiHKH b6ara-
TOBIKOBUX filepeB MicTa UepHiroBa BU3HAYEHO,
III0 CHUCTEMAaTHYHA CTPYKTypa OOTaHIYHHX
IaM 9TOK IIPUPOLU MiCIIEBOTO 3HAYEHHS HaAi-
yye 6 BHUAIB, 9Ki HaaeXaThb 10 4 poauH, 2 Bia-
miaiB. BugBaeno 105 6araToBikKOBHUX AepeB, sKi
3aimaroTh maonty 1,17 ra. AHaai3 criBBigHO-

LIEHHs JKUTTEBUX (POPM 3acCBiqUUB IIlepeBa-
JKaHHS AUCTOIIAIHUX AEPEB IePIIOi BEAUYNHHU
(Quercusrobur, 47 ocobuH). 3a BiTHOLIEHHIM 10
OCBITA€HHS ITepeBazKalOTh TiHBOAIOOHI (49 oco-
O6uH) i cBiTroBuOarauBi Buam (48), 3a rirpo-
MopdHicTIO — Me3oditu (104), 3a egadiyHIMHU
ocobAuBOCTAMH — Me30Tpocdpu — 104 ocobuHH,
3a BiJHOLIEHHSM [0 TEeMIIEPATYPH — MOPO30-
critiki Buau (104 ocobunwm). Biabmricts Gara-
TOBIKOBUX JiepeB MaloTh Bik nmoHazn 100 pokis
(64 ocobuum), 250-400 pokiB (37 ocobun)
Ta 200 pokiB (3 ocobuum), 150 pokiB (1 oco-
6una). OilifiHO OXOPOHHUH CTATyC BIKOBUM
aepeBaM 3aebiabiioro 6yao HamaHo 3 1964 p.
i 1972 p. (11 rpym), ase € 6oTaHidHi TaM’dTKH
IIpUpPOOH, SIKi OXOpoHAThCH i3 1989 p. (4) Ta
2017 p. (2). 3a XUTTEBUM CTaHOM OaraTosi-
KOBi OepeBa BiJHECEHO [0 KaTeropii craHy
nepeB Il — ocaabaeni (II 6aam) Ta III — myxe
ocrabaeni ([I-III Gaam), BoHHM MalOThL MeXa-
HiYHI MTONIIKOMKEHHS CTOBOYpIB, TiAOK, paHH,
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Puc. 2. [TomkoakeHHsI yAaMKaMH Bifl pakeTHHUX 6oMbapayBaHb CTOBOYpiB 6araToBiKOBHX
JiepeB — O0TaHIYHUX ITaM’TOK IIPUPOIU MiCIIEBOTO IIPHUPOLHO-3aII0OBIAHOTO (POHIY,
ByA. llleBuenka, 95 (5 ocobun)

BpasKeHHsS OOPOIIHHUCTOPOCSIHUMH TPHUOAMU.
BadikcoBaHo MTOLITKO/I3KEeHHS cToBOypiB

3a pe3yabTaTaMH pPO3paxyHKIB  IpHU
BUKOPUCTaHHI IPOrpaMoBOr0 IHCTPY-

1 riAOK Bifl yAaMKiB pakeT Ta B pe3yAbTaTi
aKTHUBHHX 00HOBHX mOili Ha TepuTopii Micta
UepHirona, Takoxk 3AaMaHi AepeBa (4aCTKOBO
abo MOBHICTIO).

MmeHTy i-Tree Eco cymapHoi BapTocTi eKo-
CHUCTEMHHUX IIOCAYI' 0araToBiKOBUX [EpPeEB 3a
20 pokiB 3araabHa cyma csarae 30905,69 $,
1231282,69 rpH.

CnHCOK BHKOPHCTAHOI AiTepaTypH

[HCcTpyKIIig 3 TEXHIYHOI iHBeHTapU3allil 3eAEHUX HacazKeHb V MiCTaX Ta CEAHIIIaX MiCBKOTO TUILY
Ykpainu. Kuis : [lepxexkuraokomyHsroct, 2001. 26 c.

Kaainivenko O. [lekopaTUBHA AEHAPOAOTId : HaBd. rocib. Kuis : Buma mk., 2003. 199 c.
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