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1. IlTaxy - HallYMCIeHHIINIT Kac Ha3eMHUX XpebeTHUX, 1110 3acesisie pi3HOMaHITHi cepenoBuilia. BoHu BapiloloThCs
Bif] By3bKOCIIEL}iali30BaHUX [0 M€HEPaIiCTiB, ZEMOHCTPYIOYM Pi3Hi PiBHI aganTalii 10 IPUPOSHUX i aHTPOIIOTE€HHUX
NopyueHs. 3rigHo 3 J. Wiens, opymeHHs — Lie Noii, 0 BUKJINKAIOTh 3MiHA B €KOCUCTEMAX i CTBOPIOIOTh
MOJKJIMBOCTI 1715 iHIINX BUZiB. BiflloBigHO, cepel NTaxiB € K CTilKi, TaK i 4yTIUBi 10 NOPyLIEHb BULU. UyTIUBICTh
IITaXiB 10 IOPyLIEHb MOKHA OLIIHUTU Yepe3 B3a€MO3B'SI30K i3 POCIMHHICTIO: Bifl BULIB, [0 MEIIKAIOTh Y IPUPOSHUX
CcepenoBUIIaxX, O CUHAHTPOIIHMUX, 10 IPUCTOCYBAINCS 10 YpOaHi30BaHUX TepUTOpiil. He3Baskaioun Ha BU3HAHHS
1JbOT'O B3a€MO3B'SI3KY, KiJIbKiCHA OLliHKa BIIJIMBY aHTPOIOI€HHUX (PaKTOPiB Ha NTAXiB 3aJIMIIAETHCS HEJLOCTATHHO
po3pobiieHoro. ['emepobis - Lie Mipa aHTPOIIOr€HHOTO BILIMBY Ha €KOCUCTEMH, 1O BifoOOpa’kae CTyMiHb
TpaHcopmariii cepenoBuiia. Bona € 06epHEHOI0 10 IPUPOLHOCTI I JO3BOJISIE OLiHUTY PiBeHb 3MiH 6i010riYHMX

yrpynoBaHb. KoHueniist remepo6ii IHUpOKo 3aCTOCOBYETHCS J1s1 aHAJi3y POCJIMHHOCTI, ajie ii BUKOprUCTaHHS [1Jisl



OLIiIHKM TBApUH 1je OOMeXKeHe. BogHovac ntaxy MOXYTb CIYTyBaTH HaifHUMU iHIUKATOPAMU €KOJIOTTYHUX 3MiH
3aBISIKM CBOIM IOBEIiHKOBUM OCOOJIMBOCTSIM, KOPMOBUM BIIOJ006aHHSM i BUOODPY MicLib Hi3AyBaHHS. JOCTiIKeHHSs
nposojuancs y 25 napkax JIHinpa (2022-2024), BuKoprucTOBYyI0uM MOAU(IKOBaHI METOAUKM 001iKy rTaxis O. JI.
[Tonomapeska (2017) Ta MapHIpyTHUN METOJ, HEOOMEKEHOI CMYTU. 3arajibHa NPOTSIKHICTh MapLIPYTIiB ckiana 124,76
KM, 1yioma - 1203,45 ra. Byso 3apeectpoBaHo 4621 cioctepekeHHs 66 BULiB MTaxiB. AHaJIi3 BPaXOBYBaB BUAU
POCJINH, BUCOTY J€PeBOCTaHy, HasIBHICTh YarapHUKIB, CyOCTpaTy akKTUBHOCTI NTaxiB. [ani dikcyBanucs 3a
IOIIOMOTo10 MOGinbHOTO JoaaTtky Geo Tracker. I 06poOKYM JaHUX 3aCTOCOBYBAIN KacuQikaliliHui MeToy,
TWINSPAN Ta xopecnonaeHUinHUN aHai3. OLiHIOBanuCs CrieKTpasbHi ingekcu pocanHHocTi (NDVI, GreenNDVI),
BoJsioricTs rpyHTy (LSWI), aeposoi (AC-Index) Ta reonpocTopoBi napamerpu remepobii. Byso Bu3sHaueHo 66 BUTIB i3
34 ponuH i 16 psaiB, O CBiTUUTD ITPO 3HAUYHE 6iOpiZHOMaHITTsI opHiTodayHu MicTa. Kyiactepusalist 03BoInIIA
BUJiNUTU 12 €KOJIOTiUHUX IPyI, 1O BifoOpakaloTh Pi3Hi cTparerii aganTauii o micbkoro cepenosua. Iepui nsa
KJIaCTEPU BKJIIOYAIOTH JIiCOBi BUIY, MAJIOYMCJICHH] B MiChKUX IIapKax. BOHU € iHANKaTOpaMy HU3bKOi reMepooii.
Tpertilt Ky1acTep OXOIIIOE JIICOBI BUIY, 11O 3pifiKa 3yCTPIiYaIOThCS Y€Pe3 BifICYTHICTD LIiJIbHUX N€ePEBOCTaHIB. [lsaTen
3BMYAIHMI € iHIMKAaTOPOM IIOMipHOI remepo6ii. Buiyu yeTBepToro Kjaacrepy 4acTKOBO aJaliTOBaHi Jo MiCTa, aje
MaloTh crienndivHi BUMOru 10 cepenoBuia. [I'aTuil kinactep 06’elHye BUAY, 10 NOTPEOYIOTh CTAPUX JIICIB i3
BHCOKUMMU JlepeBaMuy. Hai6isbIl afallTUBHUMY BUSIBUJIMCS] BUIY IIOCTOTO 1 BOCBbMOTO KJIaCTePiB, sIKi e(eKTUBHO
BHUKOPHUCTOBYIOTh MiCbKi pecypcu. MyxosoBka 6inomust Ficedula albicollis (Temminck), mnak 3su4aitHui i YMKOTEHb
I€MOHCTPYIOTb BUCOKY €KOJIOTiYHY IIJIACTUYHICTb. [0po6elb N01b0BUI JOMiIHY€E Ccepel, MiCbKUX YIPYIIOBaHb i €
iHAMKaTOPOM BHMCOKOI reMepo6ii. AHaIi3 TTOKa3aB, WO OibLIICTh MiCBKUX MapKiB JIHiNpa MaloTh po3piaKeHni
IlepeBOCTaH, 110 00MEXKye MOKIIMBOCTI Jj1s1 JTiCOBUX BUIIB, ajle CTBOPIOE YMOBHU [1JIs] Y3JIiCHUX i YarapHUKOBUX
nraxis. JlaHi [yUCTaHLIMHOrO 30HAYBAaHHS JO3BOJIMIIM OLIHATY piBEHb reMepo0ii MiCbKUX TEPUTOPIH Ta 1OTO BILJIUB
Ha nTaxiB. [IOpiBHSHHA 3 €BpPONENCbKMMY PETIOHaMU BUSIBUJIO CXOXKY PEaKLilo BUAIB Ha ypbaHisauito. Pe3ynbraTn
HiATBEPAXYIOTh €(DEeKTHBHICTh BUKOPUCTAHHS reMepooil 117151 OLiHKYM eKOJIOTiYHUX 3MiH. BUsiBJIeHi 3aKOHOMIPHOCTI
CIIpYSIOTh PO3pO6Li cTpareriil 30epeskeHHs! 6i0pi3HOMAaHITTS, BpPaXOBYIOUH I7100ajIbHi TEHAEHLII] Ta perioHanbHi
0co6mBOCTi. DopMyBaHHS CTaINX MICbKUX JIAHAAPTIB € KJII0YOBUM 3aBAAHHSIM €KOJIOTIYHOTO MEHEIKMEHTY.
[IpakTiyHe 3HaYeHHS. Pe3ysbTaT pO60TH MAlOTh BaXKJIMBE 3HAUEHHS 17151 IIJIAaHYBAHHSI 3aXO0/iB 3i 30€peKeHHSs
0i0pi3HOMAaHITTS y MiCbKMX YMOBaX. BUKOpUCTaHHS LIKaju reMepobii J03BOJIsSIE OLIiHIOBATH CTYIIiHb TpaHchopMallii
MiCBKMX €KOCHUCTEM Ta BU3HAYaTU e(PEeKTUBHI CTpaTerii eKOJIOTiYHOro ypasiliHHA. JlaHi JoCiIKeHHs iHTerpoBaHi y
mnardopmy GBIF, mo 3a6e3nedye ix JOCTYNHICTb 7151 TOJANbIINX HAYKOBUX JOCTiIKeHb. KI040Bi cj0Ba:
yIPYIIOBaHHS IITaxiB, OpHiTOdayHa, 6i0pi3HOMaHITTSI, aHTPOIIOTE€HHNUIA BIIJIMB, TPaHCPOPMOBaHi TepruTopii, exosoris

ypboekocrcTeMm, reMmepobis, OliHKa BIVIMBY Ha HaBKOJIUIIHE CEPEJOBUIIE.

2. Birds are the most numerous class of terrestrial vertebrates, inhabiting diverse environments. They range from
narrow specialists to generalists, demonstrating varying levels of adaptation to natural and anthropogenic
disturbances. According to J. Wiens, disturbances are events that cause ecosystem changes and create
opportunities for other species. Consequently, birds include both disturbance-tolerant and disturbance-sensitive
species. Bird sensitivity to disturbances can be assessed through their relationship with vegetation, ranging from
species inhabiting natural environments to synanthropic species adapted to urbanized areas. Despite the
recognition of this relationship, the quantitative assessment of anthropogenic impacts on birds remains
underdeveloped. Hemeroby is a measure of anthropogenic impact on ecosystems, reflecting the degree of
environmental transformation. It is inversely related to naturalness and allows for the assessment of changes in
biological communities. The concept of hemeroby is widely used in vegetation studies, but its application to
animals remains limited. However, birds serve as reliable indicators of ecological changes due to their behavioral
characteristics, feeding preferences, and nesting site selection. The study was conducted in 25 parks in Dnipro
(2022-2024) using modified bird census methods by O. L. Ponomarenko (2017) and the unlimited-width transect
method. The total transect length was 124.76 km, covering an area of 1203.45 ha. A total of 4,621 bird observations
were recorded, representing 66 species. The analysis considered plant species, tree stand height, shrub presence,
bird activity substrates, and other environmental parameters. Data were recorded using the mobile application
Geo Tracker. The data were processed using the TWINSPAN classification method and correspondence analysis.



Spectral vegetation indices (NDVI, GreenNDVI), soil moisture (LSWI), aerosols (AC-Index), and geospatial
parameters of hemeroby were evaluated. A total of 66 species from 34 families and 16 orders were identified,
indicating significant avian biodiversity within the city. Clustering analysis identified 12 ecological groups
representing different adaptation strategies to urban environments. The first two clusters included forest species
that are rare in urban parks and serve as indicators of low hemeroby. The third cluster comprised forest birds that
are infrequent due to the absence of dense tree stands. The great spotted woodpecker is considered an indicator
of moderate hemeroby. The fourth cluster includes species partially adapted to urban areas but with specific
habitat requirements. The fifth cluster consists of species requiring old forests with tall trees. The most adaptive
species were found in the sixth and eighth clusters, effectively utilizing urban resources. The collared flycatcher
Ficedula albicollis (Temminck), common starling, and redwing exhibit high ecological plasticity. The Eurasian tree
sparrow dominates urban bird communities and serves as an indicator of high hemeroby. Analysis revealed that
most urban parks in Dnipro have sparse tree cover, limiting forest species but providing habitats for edge and
shrubland birds. Remote sensing data enabled an assessment of urban hemeroby levels and their impact on birds.
Comparisons with European regions showed a similar response of species to urbanization. The findings confirm
the effectiveness of hemeroby as a tool for assessing ecological changes. Identified patterns contribute to the
development of biodiversity conservation strategies, considering both global trends and regional specificities. The
formation of sustainable urban landscapes is a key objective of ecological management. Practical significance: The
study results are essential for planning biodiversity conservation measures in urban settings. The use of the
hemeroby scale allows for assessing the degree of urban ecosystem transformation and identifying effective
ecological management strategies. The research data are integrated into the GBIF platform, ensuring their
accessibility for further scientific studies. Keywords: bird communities, avifauna, diversity, anthropogenic impact,

transformed areas, urban ecosystem ecology, hemeroby, environmental impact assessment.
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KBasigikamis: 1. 6. 1., npodecop, 03.00.16
InenTudikarop ORCID ID: 0000-0002-3574-5120

JoparkoBa iHdpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57190678492
https:/ /www.webofscience.com /wos /author /record /50946257

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUT TIE/]ATOTTYHMIA YHIBEPCUTET iMeHi
I'. C. CkoBoponu

Kopg 3a €IPIIOY: 02125585

Micue3HaxoaKeHHS: BYJI. AJTYeBChKUX, Oy, 29, XapkiB, XapKiBcbKuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Tono6opozarko Kupuno KocTaHTHHOBNY

2. Kyrylo K. Holoborodko

KBasidikamis: 1. 6. 1., npodecop, 03.00.16, 03.00.24
ImenTudikarop ORCID ID: 0000-0001-7857-1119

JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=57214235184;
https://scholar.google.com.ua/citations?user=W15q1ZMAAAAJ&hl=ru;
https:/ /www.webofscience.com /wos /author /record /268703

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHAIBHUIA YHiBEpCcUTeT imMeHi Onecst
['oHyapa

Kopg 3a €IPIIOY: 02066747

MicueSHaXOA)KeHHH: npocnekt Hayku, 6ya. 72, [Hinpo, JHipoBCcbKuii p-H., 49045, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Inentudikarop ROR:

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. IBanbKO IprHa AHaTosiiBHa

2. Irina A. Ivanko

KBasigikamis: k. 6. 1., c.u.c., 03.00.16
InenTudikarop ORCID ID: 0000-0001-6542-1015

JoparkoBa iHdpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57216565419;
https: / /www.webofscience.com /wos /author /record /910095;
https://scholar.google.com /citations?hl=uk&user=PnkQEIIAAAA]



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: J[HINMPOBCHKMIA HAlliOHAIbHUI yHiBEpCUTeET imeHi Osecs

'oHuyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JIHiIpoBCcbKUii p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi Kynax Osibra MukosaiBHa

TOJIOBH pajgu

BaacHe IlpizBume Im'st II0-6aTbKOBI Kynax Osbra MukosnaisHa

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Tetsina Kosomb6ap

00JIiKOBUX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi IOpuenko TeTsHa AHaToiiBHA

OisIJIBHOCTI




