AHOTANIA

botiuyx  B.b. 1HBeHTapu3allii Ta €KOJOTIYHA OI[IHKA 3€JIEHUX HaCa[KECHb
HEHTPAJIbHOI ICTOpUYHOT YacTUHU MicTa [BaHo-DpankiBcbk — KBanidikamiiiHa HaykoBa
mpars Ha TIpaBaxX PyKOTMHCY.

Huceptamis Ha 3100yTTS CTymeHs JoKTopa (¢imocodii 3 ramy3i 3HaHb 10
[Tpupoauuyi Haykm 3a cnemianpHicTIo 101 Exosnoris. KapnaTcekmii HaiioHadbHUN
yHiBepcutTeT 1meHl Bacunga Credannka, MIHICTEPCTBO OCBITU 1 Haykd YKpaiHu,
M. IBano-®pankiBchbk, 2026.

VY cydacHHX yMOBaxX IHTEHCHUBHOI ypOaHi3ailii MICbKI €KOCHUCTEMHU 3a3HAIOTh
CYyTTe€BHX TpaHChOpMaIliii, IO CYNPOBOKYIOTBCS 3POCTAHHSM aHTPOIIOTEHHOTO
HAaBAaHTAXKEHHS, (parMeHTAIli€l0 TPUPOJHUX TEPUTOPIH, HAErpajalierd IPYHTOBOTO
NOKPUBY Ta 3MIHAMHM KIIMAaTUYHUX YMOB. OAHUM 13 KJIIOYOBMX KOMIIOHEHTIB
ypOaHi30BaHOTO CEpeIOBHUINA, 10 3a0e3Meuy€e HOro eKOJOTIYHY CTaOUIbHICTh, € 3eJIeHl
HACa/UKEHHS, fKI BHUKOHYIOTh HIMPOKHM CHEKTp €KOCHCTEeMHHUX (YHKIIIH, 30Kpema
PETYIIOBaHHS MIKPOKJIIMATy, OUMIIEHHS aTMOC(HEPHOTO MOBITPS, 3HUKEHHS IITYMOBOTO
HaBaHTA)KEHHA Ta NIATPUMaHHS O10pI3HOMAHITTS.

Oco0nmBOi akTyalbHOCTI HaOyBa€ AOCTIIKEHHS CTaHy 3€JICHUX HACaKEeHb Y
LHEHTPAJIbHUX ICTOPUYHHUX YACTHMHAX MICT, [J€ TO€IHYIOTbCA BHCOKHH pIBEHb
ypOaHICTUYHOTO HaBaHTAXXEHHsI, 0OMEKEHHM MPOCTIp ISl PO3BUTKY KOPEHEBUX CUCTEM
Ta 3HAYHA YacTKa CTAPOBIKOBHX JEpEB. Y TaKWX YMOBAaX 3€JICHI HACAJKEHHS 4YacTo
XapaKTepU3yIOThCA 3HWKEHHSM JKUTTE3JATHOCTI, TIJBUIIEHOIO aBapiMHICTIO Ta
BTPATOIO JICKOPATUBHUX 1 €KOJIOTTUHUX (DYHKITIH.

Micto IBaHO-®paHKIBCHK, $SK OJHE 13 BAXKIUBUX YpPOAHICTUYHUX LEHTPIB
3aX1JIHOTO perioHy YKpaiHu, HE € BUHATKOM IIIOJ0 3a3HA4YCHHX MporieciB. [lenTpanpHa
ICTOpUYHA 4YacTHHA MICTa XapaKTepU3Y€ThCSd 3HAYHOK KOHIICHTPALIEID 3€JIEHUX
HAca/UKEHb PI3HOTO TUIY — aJeHHUX, CKBEPOBHUX, JACKOPATUBHUX, sKi (opMyBamucs

MPOTATOM TPUBAJIOTO YacCy Ta 3a3HAJM ICTOTHOTO BIUIMBY YpOaHICTUYHHX (DAKTOPIB.



VY cyyacHMX yMOBax yNpaBJiHHS 3€JC€HHUMH HacaJKEHHSIMHU NOTpelOye mepexomy
BiJl (parMEHTapHUX 3aXOMiB JOTJISIAY 10 CHCTEMHOrO MigXoAy, 1o Oa3yeThcsl Ha
pe3yabTatax HayKOBHX JOCHIIKEeHb. OTHUM 13 KIIOYOBUX €TaliB TaKOro MiJIXOAYy €
MPOBEJICHHS 1HBEHTapHU3allli HAaca)KeHb 13 TMOJAJIBIIOID OI[IHKOK iX EKOJIOTTYHOTO
CTaHy.

BaxnuBUM 1HCTpYMEHTOM CYYaCHHMX JOCTIKEHb € BUKOPUCTAHHS 1HTErPaTbHUX
MOKAa3HUKIB, $KI JO3BOJSIOTH Y3aralbHUTH I1H(QOpPMAIliI0 MPO CTaH HACAKEHb Ta
3MIACHIOBATH TOPIBHSUIBHUM  aHali3 pI3HUX TepuTopid. [HTerpanpHuil iHAECKC
€KOJIOTIYHOTO CTaHy Jl1a€ MOJXKJIMBICTb NEPEUTH B OMHCOBUX XapaKTEPUCTHK 10
KUIBKICHOT OIIHKM, M0 3HAYHO IIJIBUIIYE HAyKOBY OOIPYHTOBAHICTh OTPUMAaHUX
pe3ybTaTiB.

KpiM TOro, akTyasJbHICTH IOCHIKEHHS 3yMOBJIICHA HEOOXITHICTIO amamnTarii
MICBKUX 3€JIEHUX HAcaPKeHb 10 3MIH KJIIMaTy, 30KpeMa J10 MIJBULIEHHS TeMIeparyp,
ne(diIUTy BOJOTM Ta €KCTPEMAaJIbHUX MOTOAHMX SBHIN. Y LHX yMOBaxX OCOOJIMBOTO
3HaueHHA HaOyBa€ ONTUMI3aIlisl BHUAOBOTO CKJIaJy HACAKEHb 13 ypaxyBaHHSIM iX
CTIMKOCTI 0 ypOaHiCTUUHUX (aKTOPIB.

Takum 9MHOM, TpOBENEHHS IHBEHTapu3alii Ta IHTErpaJbHOI  OIIHKU
€KOJIOTTYHOTO CTaHy 3eJeHMX HacaJKeHb IEHTpaldbHOI YacTHHH MicTta [BaHO-
@paHKIBCbK € aKTyaJbHUM HAyKOBUM 1 NPAKTUYHUM 3aBJAHHSAM, PE3YJbTaTH SKOTO
MOXYTb OYyTH BHUKOPHUCTaH1 JJIsl MiJBUILEHHS €()EKTUBHOCTI YIPABIIHHA 3€JIE€HOIO
1HPPaACTPYKTYpOIO MicTa.

Mertoro amcepraniiiHoi poOOTH € TPOBEACHHS KOMILJIEKCHOI IHBEHTapu3allii
3eJICHUX HAcaKeHb IEHTPaJbHOI ICTOPUYHOI yacTHHH MicTa [BaHO-DpaHKIBCHK,
BU3HAYEHHS iX CyYaCHOIO €KOJIOTIYHOIO CTaHy Ha OCHOB1 IHTETpaibHOI OILIIHKU Ta
OOTpYHTYBaHHS HAyKOBO-NPAKTUYHUX PEKOMEHJAIl IIOJ0 ONTHUMI3aIlli MICHKOTO
03€JICHEHHS.

JI1s1 mocATHEHHS MOCTaBIeHOI METH OyJI0 BU3HAYEHO TaKi OCHOBHI 3aBJaHHS:

— IPOBECTH IHBEHTapU3aIlil0 JE€PEeBHO-YarapHUKOBHUX Haca/’KeHb

JOCIIIKYBAHOT TEPUTOPIT 3 (DIKCALIEIO X KUIBKICHUX 1 IKICHUX XapaKTEpPUCTHK;
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— BU3HAYUTH BUJOBHUI CKJIaJ 3€JIEHUX HAcaJKeHb Ta MPOaHai3yBaTHU HOro
CTPYKTYpY;,

— JOCIIIIUTH BIKOBY CTPYKTYpPY HacaJK€Hb 1 BCTAHOBUTH ii 0COOJIMBOCTI;

— 3MIACHUTH OLIHKY (DITOCAHITApHOTO CTaHy JEpeB 13 ypaxyBaHHSIM
MOPGOIOTIYHUX YIIKOKEHb Ta 03HAK JIeTpajallii;

— BUKOHATH TPOCTOPOBUN aHal3 PO3MIMICHHS 3€J€HUX HACaKeHb 13
BUKOPHCTaHHAM reoiH(opMaIliiHuX TEXHOJIOT1H;

— pO3paxyBaTU IHTETPAIBLHUM IHJIEKC €KOJIOTIYHOI'O CTaHy HAacCaJKEHb IS
OKpPEMUX JUISTHOK;

— BUSBUTH OCHOBHI ()aKTOPH, L0 BILUIMBAIOTH HA CTaH 3€JICHUX HACaIKCHb Y
MeXxax ypOaHi30BaHOTO CEpEeIOBHIIA;

— pPO3pOOUTH peKOMEHAIlii IMO0JA0 PEKOHCTPYKIlli, ONTHUMI3aIii BHIOBOTO
CKJIaJly Ta MIJBUILCHHS €KOJIOTTYHOT CTIMKOCTI 3€JICHUX HACaKEHb.

OO0’ eKTOM JOCHIJIKEHHS € 3€J€H1 HACAKEHHS LIEHTPAIbHOI ICTOPUYHOI YACTUHU
MicTa [BaHO-DpaHKIBCHK K CKJIa0Ba YPOaHI30BaHO1 €EKOCUCTEMH.

[IpenmeToM HOCHIIKEHHS € iX BUJOBUU CKJIaj, BIKOBa CTPYKTypa, OIOMEeTpUUHI
MOKa3HUKH, (PiTOCAHITApHUIN CTaH Ta €KOJIOTTUHI XapaKTePUCTHKHU.

MeTo10710TIYHO0 OCHOBOIO AOCHIPKEHHSI € KOMIUIEKCHUHM MiXija, M0 MOEAHYE
M0JIbOB1, aHAJIITUYHI Ta TeOiH(pOpMaLIiHI METOIH.

[TonboOB1 MOCHIKEHHSI BKJIIOYANW 1HBEHTApU3allil0 3€JICHUX HACAIKEHb 13
BU3HAYCHHSIM OCHOBHUX O10METPHUYHHUX MAapaMeTpiB JIepeB, 30KpeMa BUCOTH, JiaMeTpa
CTOBOypa Ta Opi€EHTOBHOrO BiKy. BuMiproBaHHS BHCOTH 3[1HICHIOBAJIM 32 JOINOMOIOIO
Bucoromipa SUUNTO, koopauHatHe nojokeHHs1 (ikcyBaiu i3 BUkopuctanusim GPS-
HaBiratopa Garmin. [liamerp ctoBOypa Bu3Hauaiu Ha BucoTi 1,3 m (DBH), mo
BIJIMIOBIJA€ 3aralbHONPUUHITUM CTaHAAPTaM JEHIPOJIOTTYHUX JOCIHIIKEHb.

Ominka (iTOCaHITAPHOTO CTaHy JEpEeB MPOBOJMIACS HA OCHOBI BI3yalIbHOTO
aHaji3y 13 BpaxXyBaHHSM TaKUX IIOKa3HUKIB, SK CTYIIHb ITOMIKO/DKCHHS KPOHH,
HAsSBHICTh MEXaHIUHMX YIIKOJKEHb, TPUOHUX ypaKkeHb, MAyIel, MOpO3000iH,

NOPYLIEHHSI apXITEeKTOHIKM CcToBOypa 1 KpoHM. OcobiuBa yBara npualIsiacs



BUSBJICHHIO aBapifHMX JIepeB Ta EK3eMIUIApiB, IO MOTPeOyIOTh J0JaTKOBOTO
oOcTexeHHs a00 BUIAICHHSI.

BusHaueHHsT BUAOBOrO CKJIaQy 3A1MCHIOBAJIOCS 3 BUKOPUCTaHHSM Cy4YacCHHUX
0O0TaHIYHUX BU3HAYHUKIB TA TAKCOHOMIYHUX CHUCTEM.

[IpocTopoBHii aHami3 3€JIEHUX HACAKEHb IMPOBOJUIU 13 3aCTOCYBaHHSIM
reoinopManiifaux TexHoJorid. OOpoOKy maHUX Ta CTBOPEHHA KapTorpadidHmux
MaTepiajiB BUKOHYBalu Yy mporpamHoMy cepenoBuini QGIS (Bepcis 3.44.8), mio
JIO3BOJIWIIO 3[IMCHUTH Bi3yali3aliio pe3yJibTaTiB JAOCIIIKEHHS Ta OLIHUTH MPOCTOPOBI
3aKOHOMIPHOCTI PO3MIIICHHS HaCaKCHb.

JIst KUTBKICHOT OIIHKHA €KOJIOTIYHOTO CTaHy 3€JCHUX HACaKeHb BHKOPHUCTAHO
IHTETpaJbHUN 1HJEKC, SIKUW PO3pPaxOBYBalld SK CEpPEeAHE 3HAUCHHS OalbHHUX OI[IHOK
crany nepeB. Takuii miaxin 3abe3nedye y3arajJbHEHHS BEJIMKOTO MAacUBY JaHUX 1
JTIO3BOJISE 31HCHIOBATH MOPIBHSJIBHUI aHaJI3 MK PI3HUMU JUISTHKAMH.

Y mpoueci NOCHIIKEHHS TakK0X 3aCTOCOBYBAJIUCA METOJIU CTaTUCTUYHOTO
aHaJi3y Ta y3arajJbHCHHS pe3yJbTaTiB, IO 3a0€3MeYUI0 JOCTOBIPHICTH OTPUMAHUX
BHCHOBKIB.

VY pesynbTaTi MpPOBEAEHUX TMOJBOBUX JOCTIKEHh BUKOHAHO 1HBEHTAPHU3AIIIO
3eJIEHUX HAaca/HKeHb IEHTPAIbHOI ICTOpUYHOI YacTUHU MicTa [BaHO-DpaHKIBCHK, IO
OXOIUIIOE OCHOBHI BYJIHMII Ta TPOMAIChKI IPOCTOPH, 30KpeMa BYI. ['pylIeBCHKOTO,
Hezanexnocti, Jleci Ykpainku, Crapo3amkoBy, JleBka Jlyk’sHenka, ruiomy PuHOK,
Biuesuii maiinaH, ckBepu «BamoBuii» Ta Pycskoi Tpidiri.

Yceboro ob6mikoBaHo 1478 ex3eMIuiApiB JepEeBHO-YATAPHUKOBUX POCIWH, IO
JO3BOJIMIIO cPOPMYBATH pENPE3CHTATUBHY BUOIPKY MAJisl aHaji3y CTaHy MIChKHX
HACaJ[KEHb.

AHaJni3 BUIOBOTO CKJIay IMOKa3aB, 1110 HACAKEHHS XapaKTEePU3YIOThCS BITHOCHO
BUCOKHMM PI3HOMAHITTSAM 1 mpeAcTaBieHi Outbin HiK 30 BUIamMu AEpeB 1 YarapHUKIB.
BogHouac BCTaHOBJIEHO YiTKE OMIHYBAaHHS OKPEMHUX BHJIB, Cepel SKUX HAWOUIBbIIY

qacTKy 3aiiMaroTh Tilia cordata Mill., Acer platanoides L., Aesculus hippocastanum L.
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BusiBrieno, 1110 3HayHa 4acTUHA ajJeiHUX HAcaKeHb cpOpPMOBaHA 3a MPUHIIMIIOM
MOHOKYJIBTYPHOCTI, IO XapaKTEPHO ISl iICTOPUIHUX MIAXOIB 1O 03€JICHEHHS MICHKHUX
teputopid. OpHAK Taka CTPYKTypa HACaJK€Hb 3HUXKYE iX EKOJIOTIYHY CTIHKICTH 1
MIJBHUIITY€ BPA3IUBICTh 0 O10TUYHHUX Ta a010TUYHUX (DAKTOPIB.

BcranoBneHno, 1m0 JAEKOpaTHBHI HAcaIKEHHs, cHOpMOBaHI B OCTaHHI POKH,
XapaKTepU3yIOThCA OLUIBIIOK PI3HOMAHITHICTIO BHUJOBOTO CKJIaJy, IO TO3UTHBHO
BILJIMBAE HA iX CTIHKICTPH 1 aIaITUBHICTH JO YMOB ypOaHi30BaHOTO CepeIOBHIIIA.

JlocnipkeHHs! BIKOBOT CTPYKTYpH MOKa3alio, U0 3€JI€H]1 HAaCaIKeHHsI IEHTPAJIbHO1
YaCTMHM MICTa € HEpPIBHOMIPHMMH 3a BIKOM 13 NEpEeBa)KaHHSIM CEPEHbOBIKOBUX 1
CTapOBIKOBUX JIEPEB.

BcranoBiieHo, 1Mo 3HayHa YacTHHA aJIeMHMX HacaKeHb Mae Bik moHana 40-60
POKIB, 110 OOYMOBIIOE HAKONMUYECHHS  CTPYKTYPHUX  JNE€(PEKTiB, 3HUKEHHS
KUTTE3NATHOCTI Ta POPMYBaHHS aBapiiHOro GOHAY.

Moutoai HacaJKeHHs MPECTaBIEHI EPEBAXKHO JEKOPATUBHUMHU MMOCAJKAMHU, K1
XapaKTEePU3YIOTHCS KPalTiM CTAaHOM 1 BUIIIOIO aIaTUBHICTIO 10 MICHKUX YMOB.

TakuM yuHOM, BIKOBa CTPYKTypa HAca/pKeHb € OJHUM 13 KIIOYOBUX (PAKTOPIB,
10 BU3HAYAE X CYYaCHHUM €KOJIOT1YHHUM CTaH.

Ominka (hiTocaHiTapHOTO CTaHy MoKa3aja, 10 3HaYHa YAaCTHHA JIEPEB MA€ O3HAKU
MOIIKOJI)KEHb PI3HOT'O CTYIEHS.

Cepen HalOUIBII MOMUPEHUX A€PEKTIB BUSBIICHO:

— MEXaH14YH1 MOIIKOKEHHS CTOBOYPIB;

— IpUOKOBI ypakKeHHS;

— HasIBHICTH AYIIEN,

- NOPYIIEHHS CTPYKTYPH KPOHH;

— HaXWJIA CTOBOYpIB Ta Ne(peKTH po3ranyKeHHs.

BcranoBneno, mo moHan 25% nepeB mepeOyBarOTh y CTaHI, SKAA MOJXKHA
oXapaKTepHU3yBaTH SK 3aJ0BUIBHHI a00 HE3aJOBUIBHUM, IO CBITYUTH MPO HASBHICTH

3HAYHOTO 00CSTY MPOOJIEMHUX HACAKEHb.
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Oco0OnMBO KPUTHYHHUHN CTaH XapaKTepHUU I CTapuX ajJeHHUX HAcaHKCHb, 1€
CTIIOCTEPIraeThCsl 3HAUHA YacTKa aBapiiHUX JEepeB, II0 CTAHOBIATH MOTEHIIIHY
HeOe3neKy JIsl HaCceJICHHS.

Boagnouac  ngekopaTuBHI  HacaJkeHHs, Cc(GOpMOBaHI B  OCTaHHI  POKH,
XapaKTepU3yIOThCS  KpamuMm  (ITOCAHITAPHUM CTAaHOM 1 MEHIIOK  KUTBKICTIO
TMOTIKO/I’KEHb.

['eoindopmartiitaiii  aHadi3 JJO3BOJIMB BCTAHOBHTH CYTTEBY TPOCTOPOBY
HEOJHOPIAHICTD 3€JIEHUX HACAJKEeHb Y MEXax JIOCHI1I>)KyBaHOI TEPUTOPIi.

BusiBneHo, mo HaWikpamuii cTaH HacaJKEHb XapakTepHUN i AUISHOK 13
Cy4yaCHUMH PEKOHCTpYyHOBaHUMU a00 HOBOCTBOPEHHMH 3€JICHHMMH 30HAMHU, TOMIl SIK
HAWTIpIIl TOKA3HUKHU CIOCTEPIraloThCsl y CTapuUX aleHHUX CHCTeMaxX IIeHTPaIbHOI
YaCTUHU MICTA.

[IpocTopoBHil aHami3 TaKOXX IOKa3aB, LIO0 CTaH HAaCaJKEHb 3HAYHOIO MIPOIO
3QJICKHUTH Bl IHTEHCUBHOCT1 aHTPOTIOTEHHOTO HABAHTAXKECHHS, 30KpeMa TPaHCIIOPTHOTO
PYXy, YIUIUIbHEHHS IPYHTIB Ta BIUITMBY 1HXXCHEPHOI 1HOPACTPYKTYPH.

Pe3ynpTaTé po3paxyHKy IHTETPAIBHOTO 1HIEKCY €KOJOTIYHOTO CTaHy IMOKa3alu,
[0 CepeJHE 3HAUCHHS IHIEKCY s AOCHIIHKEHUX TepuTopid ctaHoBuUTh 4,04, 1110
BIJINIOBi/Iae JOOPOMY CTaHy 3€JIEHUX HACAKEHb Y ILIIOMY.

BoaHouac BCTaHOBIIEHO CYTT€EBI BIAMIHHOCTI MIDK OKPEMUMU JUISTHKAMH.

HaliBuimii 3HaueHHS 1HAEKCY 3a(IiKCOBAaHO Ha TEPUTOPLIX 13 CydaCHUMU
JICKOpPaTUBHUMH HaCa/DKECHHSIMH, 30Kpema Ha Byn. Tpuaitapcekiit (5,00), Byn. Jleci
VYkpainku (4,90) ta Byn. BummBanoro (4,65), M0 CBiIYATH MPO BUCOKHH PIBEHB iX
YKUTTE3IATHOCTI.

Jlo rpynu HacaJxeHb y O00pOMYy CTaHl HJIECKUTh OUIBIIICTH JIOCHIIKEHHUX
TepuTopii, 30kpema Bys. Heszanexuocti (4,48), mioma Minkesuua (4,08), Bideuii
Mmaitmad (4,04), cksep «Bamosuii» (3,97), mmoma Purok (3,95) Tta Byn. I'pymeBcbkoro

(3,91).



Halinmk4i 3HaueHHs 1HAEKCY BcTaHOBJIEeHO aiusa ByJd. Crapo3amkoBoi (3,34) Ta
Byn. JleBka Jlyk’suenka (3,30), 1o BiAMoOBiZa€e 3aJ0BUTBHOMY CTaHy Ta CBIIYUTH PO
HasBHICTh 3HAYHOI KIJIbKOCT1 OCJIa0JICHUX 1 aBapiHUX JICPEB.

OtpumMaHi pe3yabTaTH TIATBEPIKYIOTh, IO IHTETPATBHUHN 1HICKC € €(EeKTUBHUM
IHCTPYMEHTOM ISl OIIHKM €KOJIOTTYHOTO CTaHy 3€JICHMX HacCa/pKeHb 1 JI03BOJISIE
BUSBUTH NPOOJIEMHI JUISTHKH, K1 TOTPEOYIOTh MEPIIOYEPrOBOTO BTPYUAHHS.

VY pesynbrari JNOCHIIKEHHS BCTAHOBJIEHO, [0 OCHOBHUMH UWHHUKAMH, SIKi
HEraTUBHO BIUIMBAIOTh HA CTaH 3€JICHUX HACA/I)KEHb, €:

— IHTEHCHUBHE AHTPOIIOT€HHE HaBaHTaKEHHS;

— YIIUTBHEHHS TPYHTIB;

— MOILIKO/KEHHSI KOPEHEBUX CUCTEM M1 yac OyniBelbHUX pOOIT;

— BILJIMB TPAHCIIOPTHOTO 3a0pyIHEHHS;

- MOHOJIOMIHAHTHUN XapaKTep HACA/IKEHb;

— BIJICYTHICTh CUCTEMHOTI'O JOTJISITY.

BcranoBneno, mo mnoegHaHHS MUX (PAKTOpiB MNPU3BOAUTH JO MOCTYIOBOI
Jerpajaiii 3eJIeHMX HACaKeHb 1 3HWKEHHS 1X €KOJIOTTYHOT €()eKTUBHOCTI.

HayxoBa HOBM3HA nucepTaliifHOi pOOOTH MONATaE y KOMIUIEKCHOMY MIAXOA1 10
OIIIHKHM 3€JICHMX Haca)KeHb ypOaHI30BaHUX TEPUTOPiH, IO MOEIHYE iHBEHTApPHU3AIIIIO,
MOpP(QOMETPUYHUI aHAJI3 Ta IHTETPATbHY OL[IHKY €KOJIOTIYHOTO CTaHy.

VYnepiie ais HeHTpalIbHOT ICTOPUYHOI YaCTUHU MicTa [BaHO-DpaHKIBCHK:

— BUKOHAHO  JICTAJIbHY  IHBEHTApHW3AIlll0  3€JIEHUX  HACA[KeHb 13
dbopMyBaHHSIM CTPYKTYpOBaHO1 06a3u JaHUX;

— BCTaHOBJIEHO CyYaCHUM BHUJIOBUH CKJIaJ 1 BUABIEHO HOTO MOHOJAOMIHAHTHI
0COOJIMBOCTI;

— MIPOAHAI30BaHO BIKOBY CTPYKTYpPY HAcCaJKEHb Ta BU3HAYEHO ii BIUIUB Ha
dbopmyBaHHS aBapiitHOTO QOHY;

— 3M1CHEHO KOMIUIEKCHY OIIIHKY (DITOCaHITApHOTO CTaHy JepeB 13

ypaxyBaHHSAM MOP(OIOTTIHUX MOIIKOIKCHB;
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— 3aCTOCOBAHO IHTETPAIBHHUM IHIAEKC AJIs KIJBKICHOI OLIHKH €KOJOT1YHOTO
CTaHy Haca/>KeHb;

— BCTAHOBJICHO MPOCTOPOBI 3aKOHOMIPHOCTI JI€rpajialiii 3eJIeHUX HAcaKEHb
y Mexax ypOaHi30BaHO1 TEPUTOPIi.

HaGynu momambmioro po3BUTKY MIAXOMHM IO OIIHKM CTaHy 3€JICHUX HACaKEHb
[UISIXOM 1HTErpallii MoJbOBUX JOCTIIKEHB 1 Te0iH()OpMAaIlIifHOTO aHaTi3Yy.

VYaockoHaleHO HAyKOBI MiAXoauW A0 OOTPYHTYBaHHS pEeKOMEHZAIlil 11010
PEKOHCTPYKIIIi 3eJIEHUX HACaJKEHb 3 ypaxyBaHHSIM YMOB ypOaHI30BaHOTO CEpeIOBUIIA.

[IpakTuHe 3HAYEHHS POOOTH MOJATAE Y MOKIMBOCTI BUKOPUCTAHHS OTPUMAHUX
PE3yNbTATIB JIJISl BAOCKOHAJIEHHS CUCTEMU YIPaBJIiHHS 3€JICHUMHU HACAKEHHAMH MICTa
IBano-®dpaHKiBCHK.

Ha ocHoOBI mpoBeieHNX AOCTIIKEHb:

— BU3HAYEHO NPOOJEMHI JUISHKHA, N[0 TMOTPEOyIOTh MEPIIOYEPTrOBOro

BTpY4YaHHS;

— copMoOBaHO TIEpeTIK JIepeB, SAKI MIIIATAIOTh OOCTEKEHHIO a0o
BUJIAJIEHHIO;

— 0OIpyHTOBAHO HEOOXIIHICTh PEKOHCTPYKIIT alleHUX HAaca[)KEeHb;

— pO3po0IeHO peKOoMEeHalii 00 ONTUMI3allii BUIOBOIO CKJIATy 3€JICHUX
HaCcaJ[KEHb;

— 3alPONOHOBAHO BUKOPUCTAHHS CTIMKMX 10 ypOaHICTUYHMX YMOB BHIIB
JIepPEB 1 YarapHUKiB;

— OOIpYHTOBAHO AOLLIBHICTH BIIPOBAKEHHS Te0iHPOPMaLlIfHUX CUCTEM IS
MOHITOPHHTY CTaHy HAaCca[KEHb;

— BHU3HAUYEHO HAIpSIMU IHTErpallli €BpPONEUCHKUX CTAHAAPTIB JOTJSAAY 3a
JI€pPEBAMH Y MPAKTUKY MICBKOTO O3E€JIEHEHHH.

Pesynpraté AocnmimkeHHS MOXYTh OyTH BHUKOPHUCTaHI OpraHaMU MICIIEBOTO
CaMOBpSyBaHHS, KOMYHQJIbHUMH MIANPUEMCTBAMHU Ta IPOEKTHUMU OpraHi3alisiMU IPpH

MJIaHyBaHHI 3aX0/1iB 3 yTPUMAaHHsI, PEKOHCTPYKIIii Ta PO3BUTKY 3€JICHUX HACAKECHb.
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OCHOBHI TIOJIOKEHHSI Ta PE3yNbTaTH AHMCEpPTaliifHOI poOOTH ampoOOBaHO Ha
HAyKOBHUX 1 HAYKOBO-TIPAaKTHYHUX KOH(DEpEeHIisfX, MPUCBIYCHUX MUTAHHIM EKOJIOTii,
ypOaHICTUKH Ta O3€JIECHEHHS TEPUTOPIH.

Pe3ynpTaTé HOCHIIKEHHSI BUCBITICHO Y HAYKOBHX ITyOJIKaI[isiX aBTOpa, 30KpemMa
y mpaisx, NPUCBIYCHUX IHBEHTApU3allli 3€JICHMX HACAKEHb IEHTPAIbHOI YaCTUHU
Mmicta IBaHO-DpaHKIBCHK, OIIHIII €KOJIOT1YHOTO CTaHy CKBepy «BamoBuii», a Takox
aHalli3y Cy4yaCcHOTO CTaHy MICHbKOTO O3€JICHEHHSI.

Okpemi pe3yibTaTd pOOOTH BUKOPUCTAHO TMPU TMIATOTOBIl AHAJITUYHUX
MatepiaiiB 1 peKOMEeHAAIiH 00 YIPaBIiHHA 3€JICHUMHU HACQ>KEeHHSIMU MICTa.

Knrwouoei cnoea: 3erneHl HacaqKeHHS, IeHApodIopa, BIKOBa CTPYKTYpa,
IHBEHTapHU3aIlisl, BUIOBE PI3HOMAHITTS, MICHKI 3€JIEHI MPOCTOPH, EKOCUCTEMHI MOCIYTH,
3MIHM KJIIMaTy, CTaJIWi PO3BHUTOK, (DiTOCAHITApHUN CTaH, O3€JICHCHHs, ypOaHi30BaHI

€KOCHCTEMH, MOHITOPUHT €KOCUCTEM, aJaMTalliiiHl MeXaHi13MHU, €KOJIOT14Ha Oe3reKa.

ABSTRACT

Boichuk V.B. Inventory and Ecological Assessment of Green Plantings in the
Central Historical Part of Ivano-Frankivsk — Qualification scholarly paper:
A manuscript..

Dissertation for obtaining the degree of Doctor of Philosophy in Field of
Knowledge 10 Natural Sciences Specialty 101 Ecology — Vasyl Stefanyk Carpathian
National University, Ministry of Education and Science of Ukraine, Ivano-Frankivsk,
2026.

Under conditions of intensive urbanization, urban ecosystems undergo significant
transformations accompanied by increasing anthropogenic pressure, fragmentation of
natural areas, degradation of soil cover, and climate change impacts. One of the key
components ensuring the ecological stability of urban environments is green

infrastructure, particularly urban green plantings, which perform a wide range of
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ecosystem services, including microclimate regulation, air purification, noise reduction,
and biodiversity conservation.

Particular relevance is associated with the study of green plantings within the
central historical parts of cities, where high levels of urban pressure, limited root
development space, and a significant proportion of mature and overmature trees are
combined. Under such conditions, urban vegetation is often characterized by reduced
vitality, increased hazardousness, and the loss of decorative and ecological functions.

Ivano-Frankivsk, as one of the important urban centers of western Ukraine, is not
an exception to these processes. The central historical part of the city is characterized by
a considerable concentration of various types of green plantings, including alley, square,
and ornamental plantings formed over long historical periods and significantly
transformed under the influence of urban factors.

Modern management of urban greenery requires a transition from fragmented
maintenance practices to a systematic approach based on scientific research. One of the
key stages of such an approach is the inventory of green plantings followed by the
assessment of their ecological condition.

An important tool of modern ecological studies is the use of integral indicators
that allow generalized assessment of vegetation condition and comparative analysis of
different urban territories. The integral ecological condition index makes it possible to
move from descriptive characteristics toward quantitative assessment, significantly
increasing the scientific validity of the obtained results.

In addition, the relevance of the study is determined by the necessity of adapting
urban green plantings to climate change, particularly increasing temperatures, moisture
deficiency, and extreme weather events. Under such conditions, optimization of species
composition according to resistance to urban stress factors becomes especially
important.

Thus, the inventory and integral ecological assessment of green plantings within

the central part of Ivano-Frankivsk represent an aktyal scientific and practical task, the
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results of which may contribute to improving the efficiency of urban green
infrastructure management.

The aim of the dissertation research was to conduct a comprehensive inventory of
green plantings in the central historical part of Ivano-Frankivsk, determine their current
ecological condition based on an integral assessment approach, and substantiate
scientific and practical recommendations for optimizing urban greening.

To achieve this aim, the following tasks were defined:

- to conduct an inventory of tree and shrub plantings within the study area
with the fixation of their quantitative and qualitative characteristics;

— to determine the species composition of green plantings and analyze its
structure;

— to investigate the age structure of plantings and identify its specific
features;

— to assess the phytosanitary condition of trees considering morphological
damage and degradation signs;

— to perform spatial analysis of green planting distribution using
geoinformation technologies;

— to calculate the integral ecological condition index for individual sites;

— to identify the main factors affecting the condition of urban green
plantings;

— to develop recommendations for reconstruction, optimization of species
composition, and improvement of ecological stability of urban greenery.

The object of the research is green plantings of the central historical part of
Ivano-Frankivsk as a component of the urban ecosystem.

The subject of the research includes species composition, age structure, biometric
parameters, phytosanitary condition, and ecological characteristics of urban green
plantings.

The methodological basis of the study is a comprehensive approach combining

field, analytical, and geoinformation methods.
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Field investigations included the inventory of green plantings with determination
of the main biometric parameters of trees, particularly height, trunk diameter, and
approximate age. Tree height was measured using a SUUNTO hypsometer, while
spatial coordinates were recorded using a Garmin GPS navigator. Trunk diameter was
measured at 1.3 m height (DBH), according to generally accepted dendrological
standards.

The phytosanitary condition of trees was assessed visually considering crown
damage degree, mechanical injuries, fungal infections, hollows, frost cracks, and
architectural disturbances of trunks and crowns. Particular attention was paid to
identifying hazardous trees and specimens requiring additional examination or removal.

Species identification was carried out using modern botanical keys and
taxonomic systems.

Spatial analysis of green plantings was performed using geoinformation
technologies. Data processing and cartographic visualization were conducted in the
QGIS software environment (version 3.44.8), which enabled the assessment of spatial
patterns in vegetation distribution.

For quantitative assessment of ecological condition, an integral index was
applied, calculated as the average value of tree condition scores. This approach ensured
the generalization of large data arrays and allowed comparative analysis between
different sites.

Statistical analysis and generalization methods were also applied to ensure the
reliability of the obtained results.

As a result of the field investigations, an inventory of green plantings within the
central historical part of Ivano-Frankivsk was conducted, covering the main streets and
public spaces, including Hrushevskoho Street, Nezalezhnosti Street, Lesi Ukrainky
Street, Starozamkova Street, Levko Lukianenko Street, Rynok Square, Vichevyi
Maidan, Valovyi Square, and the Ruska Triytsia Square.

A total of 1478 tree and shrub specimens were recorded, which allowed the

formation of a representative sample for assessing the condition of urban greenery.
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Analysis of species composition demonstrated relatively high diversity
represented by more than 30 species of trees and shrubs. At the same time, clear
dominance of several species was identified, particularly Tilia cordata, Acer
platanoides, and Aesculus hippocastanum.

It was established that a considerable proportion of alley plantings were formed
according to monocultural principles typical of historical approaches to urban greening.
However, such a structure decreases ecological stability and increases vulnerability to
biotic and abiotic stress factors.

Decorative plantings established during recent years were characterized by higher
species diversity, which positively affects their adaptability and ecological resilience
under urban conditions.

The investigation of age structure demonstrated that green plantings within the
central part of the city are unevenly distributed by age, with dominance of middle-aged
and mature trees.

A significant proportion of alley plantings were found to exceed 40—60 years of
age, leading to the accumulation of structural defects, decreased vitality, and formation
of a hazardous tree stock.

Young plantings are represented mainly by decorative plantings characterized by
better condition and higher adaptability to urban conditions.

Thus, the age structure of urban greenery is one of the key factors determining its
current ecological condition.

The phytosanitary assessment showed that a considerable number of trees exhibit
damage of varying intensity. The most widespread defects included:

— mechanical trunk damage;

— fungal infections;

— hollows;

- crown structure disturbances;

— trunk inclination and branching defects.
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It was established that more than 25% of trees are in satisfactory or unsatisfactory
condition, indicating the presence of a significant number of problematic plantings.

The most critical condition was observed in old alley systems, where a substantial
proportion of hazardous trees pose a potential threat to the population.

At the same time, newly established decorative plantings demonstrated better
phytosanitary condition and fewer damages.

Geoinformation analysis revealed significant spatial heterogeneity of green
plantings within the study area.

The best condition of vegetation was characteristic of reconstructed and newly
established green spaces, while the worst indicators were observed in old alley systems
of the central city area.

Spatial analysis also showed that vegetation condition strongly depends on
anthropogenic pressure, particularly traffic intensity, soil compaction, and engineering
infrastructure impacts.

The results of the integral ecological condition index demonstrated that the
average value for the investigated territories was 4.04, corresponding to a generally
good condition of urban green plantings.

At the same time, substantial differences between individual sites were identified.

The highest index values were recorded for areas with modern decorative
plantings, particularly Trinitarska Street (5.00), Lesi Ukrainky Street (4.90), and
Vyshyvanoho Street (4.65), indicating a high level of vitality.

Most investigated areas belonged to the group of plantings in good condition,
including Nezalezhnosti Street (4.48), Mickiewicz Square (4.08), Vichevyi Maidan
(4.04), Valovyi Square (3.97), Rynok Square (3.95), and Hrushevskoho Street (3.91).

The lowest index values were recorded for Starozamkova Street (3.34) and Levko
Lukianenko Street (3.30), corresponding to satisfactory condition and indicating the

presence of a significant number of weakened and hazardous trees.
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The obtained results confirm that the integral index is an effective tool for
assessing the ecological condition of urban greenery and identifying problematic areas
requiring priority intervention.

The study established that the main factors negatively affecting the condition of
urban green plantings are:

— intensive anthropogenic pressure;

— soil compaction,;

— root system damage during construction activities;

— traffic-related pollution;

— monocultural structure of plantings;

— lack of systematic maintenance.

It was found that the combination of these factors leads to gradual degradation of
urban greenery and reduction of its ecological efficiency.

The scientific novelty of the dissertation lies in the comprehensive approach to
assessing urban green plantings combining inventory methods, morphometric analysis,
and integral ecological assessment.

For the first time for the central historical part of Ivano-Frankivsk:

— a detailed inventory of green plantings with the formation of a structured
database was conducted;

— the current species composition and its monocultural features were
1dentified;

— the age structure of plantings and its influence on hazardous tree formation
were analyzed;

— a comprehensive phytosanitary assessment considering morphological
damage was carried out;

— an integral index for quantitative ecological assessment was applied;

— spatial patterns of urban greenery degradation were identified.

Approaches to assessing urban greenery condition through the integration of field

studies and geoinformation analysis were further developed.
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Scientific approaches to substantiating recommendations for reconstruction of
green plantings under urbanized conditions were improved.

The practical significance of the work lies in the possibility of using the obtained
results to improve the management system of green plantings in Ivano-Frankivsk.

Based on the conducted research:

— problematic areas requiring priority intervention were identified;

— a list of trees requiring examination or removal was developed;

- the necessity of alley reconstruction was substantiated;

— recommendations for optimizing species composition were developed;

— the use of urban-resistant tree and shrub species was proposed;

— the expediency of implementing GIS technologies for monitoring urban
greenery was substantiated;

— directions for integrating European tree care standards into urban greening
practice were identified.

The research results may be used by local self-government authorities, municipal
enterprises, and planning organizations in the management, reconstruction, and
development of urban green plantings.

Keywords: green spaces, dendroflora, age structure, inventory, species diversity,
urban green spaces, ecosystem services, climate change, sustainable development,
phytosanitary condition, urban greening, urban ecosystems, ecosystem monitoring,

adaptive mechanisms, environmental safety.
Cnucox ny0Jikaniii 3100yBaya 3a TeMOI0 qucepTamii
CrarTi B HayKoBHUX (paxoBMX BUAAHHAX Y KpaiHu kateropii b:
l. Boichuk Vasyl, Riznychuk Nadiia. Urban greening in Ivano-Frankivsk:

ecological status and prospects for sustainable development. Journal of Vasyl Stefanyk

Precarpathian National University. Biology. 2024. Vol. 11. P. 189-194



18

DOI: https://doi.org/10.15330/jpnubio.11.189-194
URL: https://journals.pnu.edu.ua/index.php/jpnubio/article/view/9886/9585

2. boituyk B.b., Pizunuyk H.I. CywacHuii craH o3eneHeHHs MicTa IBaHoO-
@paHKIBCbK Y KOHTEKCTI €KOJIOT1YHOI CTalO0CTi: MpOOJeMH, BUKIMKUA Ta CTpaTeriuHi
HaMpsIMU PO3BUTKY. EKkosno2iuni Hayku : HAYKOBO-TIPAKTHYHHUMA >KypHas / [onoBHMIA
penaktop bormap O.1. — K. : BugaBanumii q1im «I'enpBeTtrkay, 2025. — Ne 4(61). C. 233-
236.

DOI: https://doi.org/10.32846/2306-9716/2025.ec0.4-61.36

URL: http://ecoj.dea.kiev.ua/archives/2025/61/38.pdf

3. Boichuk Vasyl, Riznychuk Nadiia. Ecological inventory and condition of
green plantings in the historical center of Ivano-Frankivsk: a case study of Mickiewicz
square and the Ruska Triytsia square. Journal of Vasyl Stefanyk Precarpathian National
University. Biology.2025.Vol. 12. P. 101-105.

DOI: https://doi.org/10.15330/jpnubio.12.101-105

URL: https://journals.pnu.edu.ua/index.php/jpnubio/article/view/10004

4. boituyk B.b., Pisnnuyk H.I. Bioekonoriuna orinka qepeBHO-4arapHuKOBHUX
Haca/JkeHb ckBepy Banosuii B IBaHO-®DpaHKIBCBKY: CTPYKTypa, >KUTTEBUN CTaH Ta
NEPCIEeKTUBH PEKOHCTPyKLii. EKonoriuni Hayku : HayKOBO-IIPAKTHUHUHK >KypHanl /
['onosuuit pegakrop bougap O.I. — K. : BunaBuuunii aim «['enbBetuka», 2025. — Ne
5(62),4.2. C. 213-218.

DOI: https://doi.org/10.32846/2306-9716/2025.eco.5-62.2.35

URL.: https://ecoj.dea.kiev.ua/archives/2025/62/part_2/37.pdf

HaykoBgi npaui, siki 3acBiquy0Th anpodauir MartepiaJjiB qucepramii

5. boituyk B.b., Pisumuyx H.I. Cuctema o3enenenns IBaHo-¢paHKiBCbKa B
yMoBax ypOaHi3amii Ta KJIIMaTHYHUX BHUKIHKIB: aHami3, MPOOJIEeMH Ta CTpaTerivyHe

o0auenns. VIII International Scientific and Practical Conference «Ricerche scientifiche e



19

metodi della loro realizzazione: esperienza mondiale e realtd domestiche». Published
December 19, 2025. Conference descriptio.
DOI: https://doi.org/10.36074/logos-19.12.2025.023

URL:https://archive.logos-science.com/index.php/conference-

proceedings/issue/view/43/43

6. boituyk B.B., Pisanuyk H.I. O3eneHeHHs iCTOPUYHUX MICBKHX MPOCTOPIB
K YHMHHHUK CTaJOro pO3BUTKY: OIOCKOJIOTIYHMN aHami3 Iuiomi puHOK B IBaHo-
®pankiBebky. Boichuk V., Riznychuk N. Greening of rynok square (Ivano-Frankivsk):
current state and development opportunities. 30ipHUK MaTtepiaiaiB MIKHAPOAHOI
HAyKOBO-MPaKTUYHOI KOH(epeHiii «OCHOBHI 3aBAaHHS JICIBHMUYOI HAYKH MI0JI0
BEJICHHS JIICOBOTO TOCMOAApCTBa HA 3acajax HAOIMKEHOTO 0 MPHUPOIH JIICIBHUIITBA B
ripcekux Jicax Ykpaincekux Kapmary. — IBano-®pankiBcek: HAIP, 2025. — 254 c.
YKPp., QHTJI.

URL: https://ukrrimf.org.ua/wp-content/uploads/2025/12/zbirnyk-ukrndigirlis-

1.pdf

7. boituyk B.b., Pisunuyk H.I. Anami3 crany oO3eleHEHHS y LEHTpaIbHIN
icTopuuHii yacTuHi M. IBaHo-DpaHKiBChbKa: BIUeBHI MaifjaH 1 BYJIMISI HE3aJEKHOCTI.
Cranuii po3BUTOK — CTaH Ta MEPCHeKTUBU. V MUDKHApOJHUI HAYKOBHH CHUMIIO3iyM,
21-24 ciunsa 2026 poky, Ykpaina, JIbBiB—CnaBcbko: 30. Marep. — EnekTpoH. maH. —
JIsBiB: «Kamynay, 2026. — 594 c. — on-line. C. 46-50.

URL:https://science.lpnu.ua/sites/default/files/attachments/2025/40390/important

doc/06lushchykmariyvazbirnykmaterialivvsympoziumu.pdf




