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ITPOI'HO3 3MIH CTARY IUISIKY MICTA IOKHE 11T BININBOM
INPUPOJHUX YNHHUKIB

Mera. [Iporuo3 3MiH cTady mwishky micta FOxHe, HaJaHHS 3araJIbHUX ITPOIO3UIIIH HOTO 3aXHCTY Bif
Jerpaaanii.

Metoan. MaTtemaTnyHa CTaTHUCTHKA, JIHIMHUA aHami3 Ta MaTeMaTHYHE MOJEIOBAHHS, MOPIBHAIBHUI
aHai3, kaprorpadivsi i rpadoaHaTI THYHUA.

PesyasTaTu. [Iispx M. FOxkHe 3HaX0mUTHCA Ha y30epexki Yoproro Mopst B OnechKiit 001acTi JOBKUHOO
maibxe 700 M. XBHIeHeOe3IEUHUM € MiBJICHHUI HAaNpsIMOK B cektopi 180+22,5°. Bincrans Bij MIsHKY A0 MPOTH-
nexHoro 6epera (po3rid xBuib) gopiBHIOE 540-610 kM. ['paHuIs MiX MiTKOBOJHOI i MITHOOKOBOHOK 30HAMHM
3HaXOAMTHCS Ha BiacTaHi npubam3ao 200 kM Bix Oepera 3 TITHOMHOIO 75 M.

ITpwu BiTpax miBJEHHOTO HANPSIMKY MOBTOPIOBAHICTIO OJIUH pa3 B 25 POKiB Ha MiJX0/i 10 MIJIKOBOJTHOT 30HU
(hopMy€eThCS pO3BHHEHE XBUITIOBAHHS 3 TPAHUYHUMH IIapaMeTpaMHy XBUIIb, SIKE TPAaHC(HOPMYIOUHUCE Yy MITKOBOIHIH
30HI CYTT€EBO BILIMBAE Ha y30epexoks. [Ipu po3paxyHKOBOMY XBHIIOBaHHI hopMyeThCs podiib BIIHOCHOT TUHA-
MIYHOT piBHOBAru npoTspKHICTIO 1200 M 3 rmbuHOO Ha wiel BincTari 11,2 M. Bix ypisy Boau rpaHuIs Mixk IIpH-
yPi30BOIO 1 NPUOIIHOIO 30HAMU 3HAXOMUTHCS Ha BijacTaHi 220 M 3 riubuHO0 3,6 M.

He3anexxHo BiJ CTOSHHS PiBHIO BOJIU PO3PaxXyHKOBHUI MTOPM PYHHYE KOpIiHHHN Oeper Ha KpalHIiX IiJIsH-
Kax snKy. [Ipu BUCOKOMY CTOSIHHI piBHS MOpSI XBHJIFOBAHHSI IepeMilliae pyiHHOBaHUN Marepial 3 IVSDKHUM Ma-
TepiajoM y IPHypPi30BY 30HY, IIPH IIbOMY ypi3 Boau Ha BinMmiTIi 0,0 M BC He 3MiHIOE CBOE TITAHOBE PO3TaIlyBaHHS.
KinpKicTh IUISHKHOTO Marepially Ha HaJIBOJHOT YaCTHUHI OEPEroBOr0 CXHJIIy MOXKE CYTTEBO 3MEHIIyBaTHcs. [Ipu
cepeHbOMY CTOSIHHI PiBHSI MOPS 3MHB PYHHOBAHOTO 1 INISDKHOTO MaTepially CylpOBOKYETHCS HACTYIIOM Ypi3y
BOJIM B OiK MOpsi Ha BizicTaHb /10 20 M, alie PU LOMY TEX CIIOCTEPITaeThCsl SMEHIICHHS TUISHKHOTO MaTepialy Ha
HaJIBOJHOI YaCTHHI OEPEeroBoro CXmiy.

BucHoBku. be3 3acTocyBaHHs criemialbHUX 3aX01B OXOPOHH WISk MicTa FOxHE B MallOyTHROMY Jierpa-
nyBatuMme. Ha ninsiHkax tunspky ot 3amoOiransst Horo po3MuBy, HeoOXiHE 3BEACHHS MiAIPHOI CTIHKHU 3 BiJCH-
MaHHAM Mapy. BapiaHTOM aKTHBHOTO METO.y 3aXHCTy MOKe OyTH 3BeIeHHS Ha UK MPOHUKHUX OyH abo ypu-
BYACTOTO XBHJIEJIOMY Ha BificTaHi Bix Oepera. Takuii 3axucT He Oy/ie NepeIIKko/HKaTH B3J0BKOEpEroBOMy TpaHC-
nopTy micky. byrn abo xBuienoM OyAyTh CHPUATH HAKOIIMYEHHIO MICKy Ha IULDKI. [Ipw 1ibOMy MICIS CHIBHHX
IITOPMIB MiBJEHHOT'O HANpPSIMKY IPH BUCOKOMY CTOSIHHI PiBHS MOpSI HEOOXIi/HI €Ii30{U4HI JIOCUIIKH MICKy Ha
TUISDK.

KJIFOUYOBI CJIOBA: po3paxynkosa weuoKicms 6impy, pedjicum X6UN08aHHs, NApaAMempu XeUn08aHHs,
2PAHYIOMEMPUYHULL CKIA0, NPOPinbL OUHAMIYHOIL pigHOBaU

Sx muryBaTu: lOpacos C. M., Haraesa C. I1., I'padbko H. B., Bopo6iioB O. O. IIporHo3 3miH ctaHy

WKy Micta FOkHe mij BIDTMBOM NPUPOAHUX YUHHUKIB. Jl00una ma dosxinna. [lpobaemu Heoexonozii.
2023. Bum. 40. C. 6 - 19. DOI: https://doi.org/10.26565/1992-4224-2023-40-01
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I[Tin BIUIMBOM TPUPOAHMX 1 aHTPOIOTEH-
HHUX YMHHUKIB B IPHYPi30Biii 30HI BOJHUX 00'€K-
TiB BiZOYyBalOThCS 3MiHH TUTAHOBUX OOPHUCIB JIiHii
Oepera i BUCOTHUX BiMITOK OEpEroBOTO CXIITY.
Yacto 1 3MiHM HOCSITh HETaTUBHUI XapakTep i
MOXYTh BIUIMHYTH Ha peKpealiiHy LiHHICTb y3-
Oepesxoxa. Tomy mocniKeHHS YMHHUKIB Jerpa-
Jarii 1 MpOTHO3 CTaHa PeKpeaniiHnX JUITHOK y3-
OepexoKst IUTs 3a100iraHHs iX HETATUBHUX 3MiH €
AKTyaIbHUM.

CraH MOPCBKHX 1 PIYKOBHX IDIDKIB y Maii-
OYTHROMY BH3HAYAETHCS. PEKUMAMH BITPOBOTO
XBWTIOBAHHS, Tedii (TIOB’SI3aHOTO 3 HUMH B3I0B-
JKOEPEroBoro TPaHCIIOPTY HAHOCIB) 1 PiBHS BOIIH;
KOHTYypaMH OEperoBoi CMyTH, MiABOHOT 1 HAZBO-
JTHOT YaCTHH OEPEeroBOro CXWIy; BUCOTHHMH BiJl-
MITKH LIBOTO CXHJIY 1 BJIaCTUBOCTSIMU TiPCBHKHX
TopiJ, 10 HOro CKJIaIaroTh. Bix 1UX YMHHUKIB
3ANIKUTH YM OyJe AerpaayBaTH IULDK, 4u Oyne
crabuIpHOI0 OeperoBa cmyra, 4u Oyne BigOyBa-
THCS] HAKOTTMYECHHS TULSDKHOTO MaTepiaiy.

st MopcbKoro y30epexoKs IepeBaxaro-
YMMW YHHHUKAMH IIBHIKOCTI abpasii € XBUITO-
BaHHs, BUKJIMKAHI HUM Teuli Ta BJIACTUBOCTI IIO-
pin. LITopmu piKiCHOT TOBTOPFOBAHOCTI, SIKi Ma-
I0Th BEIMKY EHEprito, oOpyIIyroTh i Ha Oeper.
Sxuo Oeper CkIageHUH OCalOBUMH IOPOAAMHU,
BiH JIETKO PYWHYETHCS, MIBUAKICTH aOpasii y
IIOMY BHWIIQJIKy HaWOLIbINA, 32 OJUH INTOPM
00’eMU pyHHYBaHHS MOXYTb OyTH ITy’K€ BelH-
KuMH. |, HaBmakw, sIKIIo Geper CKIIajeHo KpucTa-
JIYHUMU TIOPOJIAMHU — TTOMITHI 3MiHH a0bpucy Oe-
pera BiI0yBatOThCs MPOTSITOM JIECATKIB POKIB.

CrosiHHS PIBHIO BOJM 1 aOpyic HAJBOIHOT
YacTUHU OEpEeroBOT0 CXMIY 3YMOBIIOIOTH — SIK
Jajexko Oyze pO3NOBCIOIKYBAaTHCS BIUIMB XBU-
JIFOBaHHS Ha OeperoBy cMyry. YuM BHIIIE PiBEHB,
MEHILIE YXHJI 1 HIK4Ye HOro BUCOTHI BIAMITKH, THM
JiaJTi OIIMPIOETHCS BIUIMB XBWIb. [ IpH ocTaTHhO
HINPOKOMY IUIDKI H HU3bKOMY DPiBHI XBHJI MO-
JKYTb He JI0csiraTd KOpiHHOTO Oepera. Ale, npu
BHCOKOMY CTOSIHHI PiBHSI — XBHJII MOXYTb JOCS-
raTv KOpiHHOTo Oepery Ta pyiHyBatH ioro. Kpim
TOTO, TPH PI3HOMY CTOSIHHI PIBHIO BOJAW 1 TIPH
KpPyTOMY yXHJIi O€peroBOro CXuiry Moxke Bijj0yBa-
THCSl HOTO PO3MHUB (3HIKEHHS BIZIMITOK y CMYy3i
BIUIMBY XBWJIb) 3 BIJICTYNIOM ab0 3 HaCTyIiOM
ypi3y BOIM B 3aJIKHOCTI BiJl aOpPHUCY ITiIBOTHOT
YAaCTUHU IHOTO CXHITY.

VXuin gHa i BUCOTHI BIAMITKH ITiJIBOLHOI
YacTUHU OEPETOBOT0 CXMITy BU3HAYAIOTh: CKIIBKH

Bcemyn

eHeprii 3aryOuTh XBIJTIOBAaHHS MpY 0OBanieHH] (Y
puOiiiHIN 30H1) Ha MIIXO/I IO Ypi3y BOMH, CKi-
JIBKH BiJIOYJICTHCSI IIUX OOBaJICHb, CKUTLKU SHEpPril
3aIIMILHUTBCS Y XBUJIb NPH iX BIUTHBI Ha 6eper013y
cmyry. Ilpu (prHTaJILHOMy IXO/1 XBHJIb 1 Kpy-
TOMY YXWIi BTpaTa eHeprii XBUIIOBAHHS Ha IijI-
xozi o Oepera Mana, BilOyBaeThCsl pO3MUB ILISI-
YKHOTO MaTepiairy B IPUYPi30Bii cMy3i i HAKOITH-
YeHHs Horo Ha neskii rmmbOuHi. B pesynprari
40ro (opMyeThCsl IPO(diIb BiTHOCHOI JFHAMIY-
Hoi piBaoBaru (IIBZIP). Tobto, Takuii mpodinb
0eperoBoro CXuiry, IpH IKOMY TIepEeMIIIIeHHS Ha-
HOCIB Ha CXWJIi HE IPU3BOANTH A0 3MiHH HOTO a0-
pucy.

SIKIIO XBWIFOBAHHS MIAXOOMTH IMiJ T'OCT-
p¥uM KyToMm 1o O6epera (mprdii3Ho 45°), B mprypi-
30Bili CMy3i BiIOYBa€THCsI B3IOBXKOEPEroBuii Tpa-
HCTIOPT HaHOCIB. BiH Moe crocrepiratucsi He
TUTBKH TIPY CHJIBHHX LITOPMAX, a W TP PAAOBHUX
3 MMOBTOPIOBAHICTIO JIEKiIbKa pa3iB Ha pik. [lpu
3MiHI KyTa migxony GpoHTy xBumoBaHHs Ha 90°
IUSDKHUKA Matepiall TOYMHA€e TEPEHOCHTHCS B
TPOTUIIEKHOMY HaTpPSMKY.

Jinsaka, mo posrisiaaersbes (puc. 1), pos-
TalloBaHa B MEXax IUIDKHOI 30HU M. HOxHe, sike
3HAXOJUTHCS Ha BIJCTaHi MPUOIM3HO 35 KM B
CXi/I-TIIBHIYHO-CXiTHOMY HAIPSMKY BiJl MiCTa
Oneca (puc. 2). IlepeBakarouuM YMHHUKOM HEpe-
(hopMyBaHHS OEpErOBOI CMYTH € ()POHTAITHHE XBH-
JIIOBaHHA IMIBJEHHOTO HAMpPSMKY B CEKTOpi
180+22,5° 3 po3ronom xBuiib 540-610 kM (puc. 2).

BuHukae niuTaHHS — sIKI TIGPETBOPEHHS MO-
XKYTb BIIOYTHCS HA IUISDKI B MAHOYTHHOMY, SIK MOYKE
3MIHUTHUCS 0OPUCH OEPETrOBOrO CXHITY ITiJT BILTHBOM
CHJILHHX INTOPMIB TiBJCHHOTO HATIPSIMKY?

Ornsg cyuacHmx mkepen [1-11] moka-
3aB, 10 B TEXHIYHIHN 1 HOpMATUBHii1 JiTepaTypi
MICTSTBCS: 3arajbHi ySIBJICHHS PO abpasiro Oe-
perlB 11po TPOLIECH, IO 00YMOBIIIOIOTH 1i; aHa-
J1i3 Cy4acHOTO 1 pETPOCIIEKTHBHOTO CTaHy Oepe-
riB; METOAMKHA MOJCTIOBAHHS BIUIMBY MPHUPOJI-
HUX YMHHHUKIB Ha OeperoBwil CXWJl 1 OLIHKH
CTaHy IIbOTO CXHWJy B MalOyTHbOMY. Ane, AJs
PO3TISHYTOTO 00'€KTa HE 3HAWAEHO PO3POOOK,
MIPHUCBSYEHUX MPOTHO3YBAHHIO 3MiH HA/IBOJIHOI
Ta MiABOAHOI YacTHH npodiuio Horo Oepero-
BOTO CXHITY.

O0’exT MOCHIDKEHHS — IUISKHA CMyra
y30epedxoKs i BIDIMBOM xBHItoBaHHS. [Ipen-
MET JIOCH/DKCHHS — BIUIMB XBHJIIOBAaHHS Ha
cTaH WIsHKy M. FOxkHe. MeTta — mporHo3 3MiH
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Puc. 1 — Po3ramyBanss mspky M. HOxnae (noxuna 700 m)
Fig. 1 — Location of the beach in Yuzhne (length 700 m)

Puc. 2 — CexTop BIUTHBY XBUITIIOBAHHS IiBACHHOTO HAMpsMKy 180+22,5°
(Bincrans Big npotuiexHoro 6epera 540-610 km)
Fig. 2 — The sector of influence of the disturbance of the southern direction is 180+22.5°
(distance from the opposite shore 540-610 km)

~8~
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cTaHy WKy Micta KOxHe, HaaHHS 3araJlbHUX
MIPOTO3UIIi HOro 3aXMCTy Bim Jerpanarmii. 3a-
Jladi TOCIIHKEHHS: 3a TAHUMH Te0Ae3MIHO]1 310-
MK{ Ta TEOJIOTIUHHUX JOCHIPKEHb MOOYayBaTH
npodiii XapakTepHUX BiAPi3KiB MJLDKY 1 BU3HA-
YUTH XapakTepUCTUKH TIPYHTIB OeperoBoro
CXUITY; PO3pPaxyBaTH KPUTHYHI IIIBHIKOCTI ITOYa-
TKY PyXy IUBDKHOTO Martepialy Ta MapaMeTpu

BITPOBOTO XBWJIIOBaHHS PiIKICHOI MOBTOPIO-Ba-
HOCTi, BUKOHATH aHAJIi3 PeXKUMY PiBHS BOJIH, PO-
3paxyBaTH INTOPMOBHH HAariH; poO3paxyBaTH
npodini AMHAMIYHOI piBHOBAry, MoOYAyBaTH iX
Ha MpoQisax OeperoBoro CXWiy NpU PiZHOMY
CTOSTHHI PIBHIO BOAM 1 IaTH TIPOTHO3 MOYKITUBUX
3MiH OEperoBoro CXmily; HaJaTH 3arajbHi Mpo-
MO3MUIIii 3aXUCTY IUISDKY BiJl IErpajiartii.

Mamepianu i memoou 00cioHceHHA

[adopmaniitny 6a3y mocmimKeHHs cKia-
JAI0Th: TEXHIYHHUN 3BIT MPO 1HKEHEPHO-TE0JIO0-
rivyHi BUITyKyBaHH:, BukoHaHi TOB «Imkenep-
Huil eHtp «I'eobect» [12]; HopMaTHBHA Ta Te-
XHIYHA JIiTeparypa 3 MUTaHb OI[IHKY CTaHy U 3a-
XUCTY TUISKIB.

OCHOBHUMHU Memooamu O0CNIiONCEHb €
METOAN MAaTeMaTHYHOI CTATUCTUKHY 1 MATEeMaTH-
YHOTO MOJICNIIOBAHHS, MOPIBHSUIBHUHN aHali3,
kaprorpadiuni 1 rpadoaHamiTH4YHI  AOCIHI-
JOKEHHSL.

[Tpu BU3HAYCHHI XapaKTEPUCTHUK IPYHTIB
WIDKY (PO3paXyHKOBHX iaMETPiB YaCTHHOK
TMICKY), HEOOXiTHUX Il BU3HAYCHHS KPHUTHY-
HUX IIBUAKOCTEH po3MuBy i modymnosu [1B/IP,
BUKOPHCTAHO METOJ IJiHiHOTO aHamizy. llpm
arpoKCHUMAIIil 3aJIeKHOCTI «JliaMeTp YaCTHHOK
— YaCTKOBHUH BMiCT» BUKOPHCTaHA €KCIIOHEHIIi-

aJbHA 3aJIeKHICTh
d,=a*exp(bP), Q)
ne d, — JiaMeTp YacTHHOK 3 YaCTKOBHUM BMicC-
ToM P, MM; P — cymapHUii 4acCTKOBHI BMICT
YacTHHOK, %; @ 1 b — mapameTpu 3aJ1eXKHOCTI.
BukoHaHO BHpIBHIOBaHHS BUXiTHHX Ja-
HUX:
In(dy)=In(a)+bP — {Y=In(d,); a*=In(a)} —
Y=a*+bP.
MeTonoM HalMEHIIUX KBaJpaTiB 3Hai-
JIeHI TTapaMeTpH JIiHii perpecii:
b=r(P;Y)o(Y)/a(P), (2
a*=Ycp—bPcp — a=exp(a™), 3
ne r(P;Y) — xoeoitient kopesstii; o(Y) i o(P) —
CepeAHbOKBAIpaTUIHE BiaXwiIeHHs paaiB Y i P,
Ycp 1 Pcp— cepenni 3HaueHHs psiniB Y i P.
AHaJIOT1YHO METO/IOM JIIHIHHOTO aHAITi3Y
(3 BUPIBHIOBAHHSIM BUXIJTHHX JIAHUX) CKIIAJICHO
MPOTHO3 MAaKCUMAaIIbHOI PivyHOI MIBUAKOCTI Bi-
TPy TOBTOpIOBaHicTIO | pa3 y 25 pokiB 3 BUKO-
PHUCTaHHSM 3aKOHY po3noziny BeiOyinia
F,= exp(-aVn’) (4)
— 1/F, = exp(aVm®) — In(1/F,) = aVm® —
Inin(1/F,) = Ina + bInVpm —
—{V=InIn(1/F,); X=InC} — V =a* + bX,

ne F, — 3abe3nedenicTh MBUAKOCTI BITPY Yy pe-
KuMi; Vin — HIBUAKICTD BITPY; @ 1 b — mapamerpu
3akoHy BeiiOyma.
KpuTidaHi mBUIKOCTI pO3MHUBY pO3paxo-
BaHi 3a popmyioro (ukepeno Hagano B [13])
Voor=a(RI,) [nynPs/p]®  (5)
1€ Voon — JOIYCTHMA CEepeHs IIBUAKICTH T10-
TOKY, M/C; @ — KOS(IIIEHT TOPIBHIOE: ISl CTa il
MOYaTKy pyXy YacTUHOK IpyHTY — 2,06; ans
cTaii movaTky pyxy rpsaok — 3,18; mns cramii
MOYATKy 3MYJIFOBAHHS YaCTUHOK IPyHTY — 5,96;
R — rigpaBmiyHuid pagiyc, M, IUIsl piYOK JOpiB-
HIOE CepeIHbOI TTTNOWHI; d, — po3paxyH-
KOBHH JlilaMeTp YaCTUHOK IPYHTY, M, JUIS OJJHO-
PIAHMX TIIIAHUX IPYHTIB NPUIMAIOTh PiIBHUM
dso, U151 HEOTHOPITHUX — Ugs; X — IIOKA3HHUK CTY-
NIeHs1 JOPIiBHIOE: JUIsl CTAJl IOYaTKy pyxy Ipy-
Ty — 0,17; 10 crafii moyatky pyxy TpsiioK —
0,14; nns cragii moyaTky 3MYJIFOBaHHS 4aCTH-
HOK TpyHTY — 0,10; Ny — KoedimieHT YMOB po-
ootu (mpuitastuii pisauM 1,0); n=HI/H,», — Bin-
HOCHA INIMOWHA MTOTOKY; Hom — TTHOWHA TOTOKY
Ha cxum, M, aia gHa H,,=H; Ps=gpid,{f*-
(1/m2)+[C,l (gprdn)1[2f+Cpl (gp10,)1}*° — moxas-
HUK MIIIHOCTI IpyHTY, [1a; M, — koedimieHT 3a-
KIageHHs yKocy; Ps= gpidsoftC, — MOKa3sHHK
MIIHOCTI TpyHTY Juis aHa (nopiBHioe 0,739),
Ma;  p1=(ps—ps)(1-Ns) — MWIBHICTE TIPYHTY
3BaKEHOTO BOJIOK (MpuiiHATO 561), KI/M3; ps —
LIJIBHICTD YaCTUHOK IPYHTY (npuitHsra 2660),
Kr/M%; ps — IIBHICTL BOAH, KI/M; Ns — IOpHC-
TiCTh IpYHTY (mpuitHsaTa piBHOO 0,662); dgs —
e(eKTHBHUI JiaMeTp YaCTUHOK, M, (IPUHHATO
piBaum — 0,00088); f — koediuieHT BHYTpilI-
HBOTO TEPTS IPYHTY B BOJII (IPUUAHATHI PIBHUM
— 0,577); C,=0,0032/(dgs)®® — pospaxyHkoBe
34YETUICHHS IPYHTY IPH PO3PHUBI B BOAI (115 IPY-
HTY po3riisytyBaHol nuissHkd popieHioe 0,109),
ITa.
Po3paxyHOK BHCOTH 1 mepiolly pO3BUHY-
TOTO BITPOBOTO XBHJIIOBAHHS B ITHOOKOBOJHIM
3omHi (0>0,51q) BuKOHaHO 3a popmymamu (mKe-
peno HagaHo B [13]):
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gha/Vw? = 0,16{1-[1/(1+0,006(gL/Vw?)°®)]%},

(6)
9TV = 21%3,1(gha/Vu?)°%,  (7)
4a = 9T (2x) (8)

ne hg — cepenHst BucoTta XBUIIb, M; Vy — IIBHI-
KiCTh BIiTPYy Ha BHUCOTi 2 M HaJ piBHEM MODS,
M/c; L — moBxuHa pO3rony, M; T4 — Iepio XBH-
JIIOBaHHS, C; Ad — CEpE/IHS TOBKUHA XBHJIb, M.

EnemeHTH HECTaJIOro BITPOBOTO XBHJIIO-
BaHHS BU3HAYAIOTHCS 3 ypaxyBaHHSIM TPUBAJIO-
cTi mii BIiTpY, siKa B 6€3p03MipHOMY BUTIISIL
BUPaXKAETHCSI 3aJI€KHICTIO!

gt/Vw = 16(gL/V,?)0 78, 9
gL/Vu? = [(gt/Vw)/16]42™, (10)
ne t — TpuBanmicTs Iii BiTpY, C.

Bucora xBUIB po3paxoBYeEThCS (Ke-
peno mamano B [13]) mo (gho/Vw)L # mo
(gha/Vw?)t i 3 1BOX 3HAYEHB NPHUIIMAETHCS MiHi-
MaJIbHe.

PospaxyHok TpaHchopmarii XBWIb, 0
MEPEMIIIAIOTHCS 3 TIIMOOKOBOIHOT 30HU B MiJI-
koBoaHy (0,544 >d>dcr), BUKOHAHO BiAMOBIIHO
1o [12] 3a hopmyioro:

hi = kt*kr*k|*ki*hd , (11)
ne hi — BucoTa XxBuiib 3a0e3mnedeHicTio (% B cH-
cTeMi Ha PO3rJIIHYTiH ruOuHi; Ky — KoedimieHT
TpaHchopmarlii, po3paxoBy€eTbCS METOIOM II0-
CITIIOBHOTO TIPUOJIKEHHS 32 CITiBBiTHOIIECH-
HSIMU:

ki= {Cn[1+4x/Cn*d/ie(sh[4r/Cn*d/Aa]) 1]} 05,

(12)

Cn =th(27/Cn*d/24); (13)

kr — koedirtient pedpakiii (mrepeno B [13]); ki

— Koe(ilieHT y3arallbHEHHX BTpaT (HKEPEIo

ragano B [13]); ki — mepexinnuit koedirieHT Bix
CepeHbOI BUCOTH XBHJIb B CHCTEMI J10 i%0.

['mubuHa nepmoro oOBajeHHS XBUIIb PO-
3paxoOBY€ETHCS METOJIOM IIOCIIIOBHOTO HaOu-
JKeHHs (3rigHo mkepeny B [13]) mo 3amexHoc-
TAM, 10 BHU3HAYAIOTh TpaHC(HOPMYBaAHHS
XBHJIb, SIKI IPSIMYIOTB 3 TIIMOOKOBOJIHOT 30HU B
MUIKOBOJIHY 30HY (HaBEJICHO paHiIle).

I'mubuHa octaHHBOTO 00BajeHHST (Ucry)
PO3PaxoBYETHCS MiAOOPOM MO 3aJIEKHOCTI:

deru = kun_l*dcr, (14)
ne Ky — xoedirienT, 1110 BU3HAYAETHCS B 3aJI€XK-
HOCTI BiJl yXWJy [IHa; N — YHCIO OOBaJIeHb,
BKJIIOYAIOYH TepIIIe.

Po3paxyHOK IpUIUHSETHCS TIPH

ka"2>0,43 1 k,"1<0,43.  (15)

[Ipu yxumax gaa 6imermme 0,05 mpuiima-
10T — er= deru.

[epeBuiieHHs BEPIIMHU XBHJIl HaJ poO3-
paxyHKOBUM pIBHEM TMpH yXWjiax JHa
0,01<dc/2¢<0,1 BU3HA4AIOTH 32 HOPMYJIOIO:

nlhi = 2,28-1,28(1+0,61(dr/A4)*°). (16)

Po3paxyHOK BHCOTH BiTPOBOI'O HaroHy
BUKOHYETbCS METOJOM IIOCIiZOBHOIO HaOIu-
JKeHHs 32 popMmyioro (ukepeno Hamaso B [13])

nw= kwVwLcosalgl/(d+nw),  (17)
JIe 7w — BUCOTA BITPOBOTO HAroHY, M; Ky — Koe-
(himieHT, 3aMeXUTh BiJ MBUIKOCTI BITPY; Vw —
HIBUJKICTH BITPY, M/c; L — OBKMHA PO3roOHY,
M; 0. — KyT MIXK ITO3/I0OBKHBOIO BiCCIO BOJIOMMH 1
HAMpsIMKOM BITpY, rpaz.; d — rubuna, M.

[TobymoBy mpodiiro BiTHOCHOT THHAMIY-
HOI piBHOBaru BUKOHaHO 3a Gopmynamu (18) i
(19) (mxepena wamgano B [13]). Bin ypisy Bomu
JI0 TITUOWHU TIEPIIOTO OOBaJICHHS XBWIIb TPO-
(binb OMUCYETHCA HACTYITHUMH 3AJICKHOCTSMU:

d=AX?3, (18)

A=2,25(Ws2/g)*3, (19)

ne d — rmubuna, M; A — napametp dopmu; X —

BiZicTaHb Bix Oepera (ypizy), m; Ws — rigpasmi-
YHa KPYHHICTh HAHOCIB, CM/C.

lNppaBmiyHa KPYIHICTP BU3HAYAETHCS
JUTSl YACTHHOK 3 XapakTepHUM JaiametpoM dso (3
MeJ[iaHHIM PO3MipOM).

Bincrans Bim ypisdy Bomu 10 TIAHMOWHU
HepuIoro oOBaJieHHsT XBWIb Xc 3HAXOJUTHCS
3BOPOTHUM PO3PaXyHKOM:

Xe=(delA)*2. (20)

IIpu X>Xc po3paxyHOK BHKOHYETBCS 3a
bopmynamu

d=dcriwtexpla(X-Xc)]-1;  (21)
a=2A/(3X¥3). (22)

Cepenniil yxun iz HaJBOJHOI YaCTUHH
0eperoBoro CXMily BU3HAYAETHCS B 3aJIE)KHOCTI
Bix dso (jukepeno namano B [13]). [ns mickiB
wispky M. KOxwe iy nopisatoe 0,03.

[Ipodine BiTHOCHOT AMHAMIYHOI PiBHO-
Baru JI03BOJISIE MIPOTHO3YBATH 3MiHM MPOQLIIO
0eperoBoro CXuiy Iiji BIUIMBOM XBWJIIOBAHHS
Ta KIJIBKICHO OLIIHUTH MOXKJIMBI IUTAHOBI mepe-
MIIIEHHS ypi3y BOJH 1 00’ €MHU 3MUBY IUISHDKHOTO
MaTepiany.

Pesynomamu ma 062060penns

Ipu anani3i BuxigHux nanux [12] Bera-
HOBJICHO HacTymHe. Po3risHyTa finsHKa —
Wbk M. FOxkHE noBxuHOK0 npubau3zHo 700 M

Ha y30epexoki HopHoro mopst (puc. 1). XBuie-
HeOe3MeYHNM € TTIBJICHHHI HATIPSIMOK B CEKTOPI

180+22,5° (puc. 2).
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Bigcrans wmicis po3TamnryBaHHS TUISIKY
BiJT IPOTHIICIKHOTO Oepera Mopst (pO3TiH XBUIIb)
ckianae 540-610 kM. Bigcranp Bin TUishKy 10
1300atu 75 M cTaHOBUTH MprOIM3HO 200 KM, 110
1300atu 50 M — 140 kM. JloBxprHA TTTHOOKOBO/I-
Hoi 300U — 340-400 kM. TpuBamicTh mMTOPMY B
CepeTHbOMY CTaHOBUTH — 12 roauH.

VY Takux ymoBax Ha akBatopii YopHOro
MOpSI TIpU BITpax MiBAEHHOTO HAMPSIMKY PiIKi-
CHOT TOBTOPIOBAHOCTI Ha MiAXO/Ii 10 MiJIKOBOJI-
HOi 30H1 (<75 M) BUHUKa€ pPO3BHUHEHE XBHUIIIO-
BaHHS 3 TPaHUYHUMH I1apaMeTpaMH XBUJIb.
Jani xBumoBaHHs TPaHCPOPMYETHCSI B MIJIKO-
BOJIHIM 30HI 1 BILTUBAE Ha y30EPeimkKs.

[Ticox MoKy apiOHUE, HEOTHOPIITHUH
(nokasnuk Cy=6,8>3), minbHicts 1,86 kr/nme,
IJIBHICTh YaCTUHOK 2,65 Kr/mM3, KyT BHyTpiI-

HBOTO TepTs 26°. KopinHuii Oepir ckiiaieHui cy-
TJTUHKaMH — TOHKO YJIAMKOBOIO OCaJI0BOIO IyX-
KOO MTOPO/I00 KOHTHHEHTAIBHOTO TOXODKEHHS,
IO JIETKO PYUHYETHCS BOAOIO.

[Ipu po3paxyHkax 3a METOIUKAMH, BU-
KJIaICHUMH paHillle, OTPUMaHO HACTYIIHE.

3a mannmu [12] 3 BukopucranusaM (op-
My (1)-(3) anpoxcuMoBaHa 3aJEKHICTD «Jlia-
METp  YacTHHOK YAaCTKOBHH  BMICT»
(d,=0,0399 *exp(0,0384p) na puc. 3 it Bu3HA-
YeHl XapaKTepHi /JiaMeTpH TMICKiB IUIKY:
050=0,27 MM, dgs=1,05 mm. [Tokasuuku dsg i dgs
BUKOPUCTOBYIOTH MPH MOOYAOBI mpodinto 1u-
HaMiYHOI PiIBHOBArd Ta MpH OLIHKA KPUTHIHUX
HIBUJKOCTEH Tedii, IpH SKUX BiAOyBa€eThCs MO-
YaTOK Pi3HUX CIIOCO0IB PyXy TOHHUX HAHOCIB.
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Puc. 3 — 'panyioMeTpuYHHUIA CKJIAJl MICKIB TUISDKY
Fig. 3 — Granulometric composition of beach sands

BusHaueHHsT PO3paxyHKOBOI IIBHAKOCTI
BITPY BUKOHaHO 3 BHKOPHUCTaHHSIM (QopmyiH (4)
3a JIaHUMH CIIOCTEPEKEHb 38 MAKCUMAaJIbHIMHU Pi-
YHUMU HIBUIKOCTSMH BIiTpY B paiioHi M. IOxHe.
OTtprMaHa 3aJIeKHICTh Ma€ BUMII (puc. 4)

V= [(2,83*10*2)*In(1/F)]%104,

MaxkcumanbHa piyHa IIBUAKICTH BITPY
TMiBAEHHOTO HANIPSMKY ITOBTOPIOBaHICTIO | pa3 B
25 pokiB (4%) cknamae 22,6 m/c.

Po3paxyHOK KpPUTHUHHUX IIBUAKOCTEHN

26,0

Tedii s TCKIB IUBSDKY BUKOHAHO 32 (hOpMYJIO0
(5). IlIBuaKicTh MOYATKY PYyXY YACTHHOK ILISDK-
HOTO Martepiany (IMOYaTKy pyXy JOHHHX HaHO-
ciB) ckmamae 0,46 M/c, MOYATOK PyXy TPSIIOK Bi-
n0yBaeThes pu mBUAKOCTI Tewii 0,56 m/c, no-
YaTOK 3MYJIIOBaHHSA (PO3MHUBY JTOHHHX BifKIia-
niB) — 0,76 m/c.

Po3paxyHOK mapaMeTpiB BITPOBOTO XBH-

JIIOBaHHS BHKOHaHO 3a (opmyiaamu (6)-(17).
[Mpu mBuKOCTI BITPY 22,6 M/C OTPUMAHO:

24,0
22,0

~

20,0

'-."‘:"l-u

18,0
16,0

el

14,0

MleujkicTs BITHY, MG
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JabeImedeHICTE

Puc. 4 — EMmipudanii Ta aHATITHYHIHA PO3ITOILT MAaKCUMAIFHOIT PIYHOT IBUAKOCTI BITPY
Fig. 4 — Empirical and analytical distribution of maximum annual wind speed
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Ha MEXXI1 TITMOOKOBOIHOI 30HH 75 M mapa-
METPH XBWJIb JOPIBHIOIOTH — CEPEIHS BHCOTA
xBWIb hg = 4,57 M; cepeiii mepiox Tg = 9,87 c;
cepemHs MOBKHMHA XBWI A¢ = 152 M; BHcoTa
XBHWJIb 3 3a0e3medenHicTio 1% B cuctemi ha =
11,0 m;

Ha 30BHIITHINA MeXi mpuOiitHOi 30HU Ha
rMOuHI nepiioro ooBaneHHs XBuib (A= 11,4
M) — hep = 3,65 M; Tep=9,9 ¢; Acp = 96 M; hsgy, =
6,57 M; 11e5% = 5,19 M; hig, = 8,03 ™; 77c196 = 6,34
M; (7. — TIEPEBUITIICHHS BEPXiBKU XBHJII HAJ[ PiB-
HEM MOpsi);

HAa TIOUOWHI OCTaHHLOTO OOBaJICHHS
XBHJIb, Ha 30BHINTHIA MEXI IPHYPI30Bid 30HU
(d=deru) — deru = 3,61 m: hep = 1,46 m; Tep= 9,9
C, Acp = 57,3 M, hsy = 2,46 M; Hc5%— 2,16 M;
h1% = 2,87 M; Nc1%— 2,52 M,

B IpUypi3oBii 30Hi (d<dcru):

Ha raubini 2,75 M — hep = 1,76 M; Tep=
9,9 C, Acp= 50,3 M; hs% = 2,57 M; #c5% = 2,30 M,
h1% = 2,87 M; Hc1%= 2,57 M,

ua ru6ini 2,0 M —hep = 1,17 M; Tep= 9,9

570

c; Acp = 43,1 M; hsy, = 1,71 M; 506 = 1,56 M;
hig = 1,91 M; Hc1%= 1,74 M.

MaxkcruManbHa TOHHA MIBHIKICTH TeUil y
puoiitHoi 30HI — 2,04 M/c.

Bucora Hakaty xBuiib Ha Oeper 3abe3rie-
yenicTio 1% B cucremi — 2,22 M; MIUpUHA Ha-
KaTy XBWJIb (BiIICTaHb BiA ypi3y BOIW IO Tpa-
HUIII HaKaTy XBWIb Ha Oeper) — 13,1 m.

PexxuMn MakcHMallbHUX 1 cepelHix pid-
HHX PIBHIB BOIW MpeICTaBiIeHI Ha puc. 5. s
anpoKCUMalii BHKOPUCTAHO JIOTHOPMAaJbHHUN
pO3MOTi.

Po3paxyHkoBUMU NPUIHATO piBHI 3a0€3-
redericTio 50%: MakcumanbHi piuai — 537 cm
BITHOCHO €1MHOTO «0» pPIBHOMIpHHX TMOCTIiB
(«+»0,37 M BC); cepenni piuni — 490 cM BigHO-
cHO enuHOTO «0» piBHOMIpHUX TIOCTIB («—»0,10
M BC).

[Ipodine BigHOCHOT AMHAMIYHOI PiBHO-
Baru (Tabn. 1) pospaxoBaHuid 3a QopMyIamMu
(18)-(22) (mxepena namano B [13]) mpu Hacty-
THUX YMOBaXx: TTHOWHA MepHIoro oOBaIeHHs

a)

560

550 '\"-L._

540 ""ﬂeb_-q__“"
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PipeHn, oM
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3abesnedeHICTE
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Puc. 5 — EMnipuunuii i TeopetuuHuil po3noain MakcumansHuXx (a) i cepentix (6) pidHUX piBHIB MOps (CM Haz
ennHUM «0» piBHE MipHHX MOCTIB) B paiioHi 1. KOxHe (exuHmii «0» piBHEMIPHHUX ITOCTIiB Ma€e
BiAMITKY «—»5,00 M BC)

Fig. 5 — Empirical and theoretical distribution of maximum (a) and average (b) annual sea levels (cm above the
only “0” of the level-measuring posts) in the area of Yuzhne (the only “0” of the level-measuring posts has a
mark of “~5.00 m BS)
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Taoauns 1
Ipodias BigHOCHOT TUHAMIYHOT piBHOBaru (po3MipHicTh BiacTani i BigMiTOK — M)
Table 1
Profile of relative dynamic equilibrium (dimension of distance and marks —m)
noBaP nBJAP nBJAP nBaP
Bincrann | BinmiTka | Bigcrans | BigmiTtka | Bincrane | Bigmitka | Bincrans | BigmiTka
-40 1,2 5,0 -0,29 80 -1,84 400 -5,39
-30 0,90 10 -0,46 100 -2,14 500 -6,25
-25 0,75 20 -0,73 120 -2,41 600 -7,06
-20 0,60 30 -0,96 140 -2,67 700 -7,82
-15 0,45 35 -1,06 160 -2,92 800 -8,55
-10 0,30 40 -1,16 180 -3,16 900 -9,25
-5,0 0,15 50 -1,35 200 -3,39 1000 -9,92
0,0 0,00 60 -1,52 300 -4,45 1200 -11,20

xBUIb — 11,4 M; XapakTepHHUH aiaMeTp JacTH-
HOK TicKy (dso) — 0,27 MM; TrigpaBiivuHa KpyII-
HicTh gacTHOK — 0,029 cm/c; mapamerp A =
0,099; BimcTaHp Bim ypi3dy BOIU O TIHOWHH
mepIroro oOBaeHHs XBIIIb — 1230 M; cepemHii
XWJI HaJIBOJHOI YaCTHMHU OEPEroBOro CXMIY —
0,03. Takum YyKMHOM, MPU XBHIIIOBaHHI MiBICH-
HOTO HAmNpsIMKY PiJIKICHOT TOBTOPIOBAHOCTI B
paiioHi PO3TJISHYTOTO IUISHKY MPHIOHHA IIBU/I-
KICTb Teuii HabaraTo OUIbIIEe KPUTUYHHX HIBU/I-
KOCTEH pyXy MOOHHHX BIAKIAIiB, B Pe3yJbTaTi
940ro GopMyeThCs TPOQiTh BiTHOCHOT AMHAMIYHOT
piBaoBaru (IIB/IP) 3 30BHIITHIN MeXer0 Ha BiI-
crani Big 6epery no 1200 m i rmubuHO0 11,4 M.
Meka Midk TIPHYPiI30BOIO 1 TPHOIHHOIO 30HAMHU
I[NIBJIP y nanoMy BUTIAAKy 3HAXOIUTHLCS Ha Bif-
crani 220 M 3 ruouHo0 3,6 M. Ilpu dopmy-
BaHHI [IB/IP mispkHUN MaTepial MoKe TepeMi-
nryBaTucs 3 Oepera B MpuypizoBy 30HY 1 Jaii B

IpuOiitHy, 1 HaBIaKW 3 MPUOIHHOI 30HU B TIPH-
YPi30BY B 3aJICKHOCTI BiJI CTOSIHHS PiBHIO MOPSI.
Haxans BUMiprOBaHHS TIHOWH TIPH iHXKEHE-
PHO-TEOJIOTIYHUX OCIiPKEHHIX BHKOHAHO [0
rmbuan 3,0 M Ha BigctaHi 10 80 M Bix ypi3y
BOAM, LBOIO OYy)KE€ Majo IS IOPIBHAHHI 3
I[IB/JIP. Tomy, mNpOrHO3HI XapaKTePUCTUKH
CTaHy IUISDKY MAlOTh OPIEHTOBHHI XapakTep.
Ha puc. 6-11 noGynoBano npodini Oepe-
rosoro cxuty i [IB/IP B Toukax A, CiD (puc. 1)
JOCTIDKYBAHOTO  IUISDKY TPH  BHCOKOMY

(«+»0,37 m BC) i cepeanbomy («—»0,10 m BC)
CTOSTHHI piBHS Mops. Ha nux pucyHkax mapke-
POM KOJIO TIO3HAYEHO pO3TallyBaHHS Ypi3y
Boau Ha BigmiTku 0,0 M BC. B rpannynmx T049-
Kax DKy A 1 B npodini GeperoBoro cxmity
IZICHTUYHI, TOMy Ha pUC. 6 TMOKa3aHO TUIBKH
poise B TOUIM A.

Binvwrxa, u BC

Bigsrse, » B

30

40 -20 0 0 40

60 80

160 180 200

140

100 120

Blactans, M
Puc. 6 — IIpodins Oeperosoro cxmiy i [IB/IP (myHKTHpP) B TOUIl A TpU CTOSIHHI PIBHIO Ha BIAMITKH «+»0,37 M
BC (@) i «»0,10 M BC (6)
Fig. 6 — Profile of the coastal slope and PVDR (dashed line) at point A when the level is at the “+70.37 m BS (a)
and “-~"0.10 m BS (b) marks
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Ha pucynkax [1B/IP 3mimenuii BiTHOCHO
ypi3y Oepera Tak, mo0 momti ¢iryp, oOMexeHi
TiHIAME TpodiTiB, IPaBOPYH i JIBOPYY BiJ TO-
9KH iX TepeTuHy Oynm mpuOnum3Ho piBHI. Lli
VIO TIOKa3yIOTh OOCAT PO3MHUBY 1 BiJKia-
JeHHs TpyHTiB pu opmyBanHi [IB/IP.

B toukax A i B po3risiHyTOl TIISTHKH y3-
OepexoKs MPH MITOPMAX IMiBJIEHHOTO HAMIPSIMKY
PiAKICHOI MMOBTOPIOBAHOCTI Oyne BigOyBaTHCS
pyiiHyBaHHs KopiHHOTO OGepera. [IBJIP 6yne ¢o-
pPMyBaTHUCSI 32 PaXyHOK IepeMillleHHsI pyHHOBa-
HOTO Matepially B IPUYPI30BY 30HY 3 HACTYIIOM

40
30
20
L0 F

ypi3y BOIM B OiK MOPSI: TP BHCOKOMY CTOSTHHI pi-
BHA (puc. 6a) Ha BiAcTanb 10 10 M; mpu cepen-
HbOMY (pHC. 66) — 110 20 M.

B tourti C mpoditb HaABOIHOTO CXIITY Ma€
MCHIIMK YXWJI, KOPIHHUH Oeper 3HaXOIHUTHCS
naiti Big ypizy Bomu (puc. 7). Ilpu dopmyBanHi
IIB/IP Mo>ximBe pyiHYBaHH: KOPIHHOTO Oepera i
KyMYJISIIisS pyWHOBAHOTO MaTepiany B IMPHYPi30-
Bili 30HI 3 HACTYIOM Yypi3y BOJH B OiK MOpS: TIpH
BHCOKOMY CTOSIHHI piBHS Mops (puc. 7a) — 10 5-
10 m; ipu cepeapoMy — 110 20 M (puc. 76).

0.0

Busarxa, m B
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0.0
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80
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Blacrans, »
Puc. 7 — Ilpodinms Geperosoro cxmry i [IB/IP (myaktup) B Toumi C pu CTOSHHI PiBHIO HA BIAMITKH:
a— «+»0,37 M BC; 6 — «—»0,10 m BC
Fig. 7 — Profile of the coastal slope and PVDR (dotted line) at point C when leveling at the marks:
a—"+"0.37 mBS; b-"-"0.10 m BS
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Puc. 8 — Ilpodins Oeperosoro cxuiy i [IB/IP (myHkTup) B Toui D npu cTOSHHI piBHIO Ha BIAMITKH:
a— «t»0,37 M BC; 6 — «—»0,10 m BC
Fig. 8 — Profile of the coastal slope and PVDR (dotted line) at point D when standing level on the marks: a —
"+"0.37 m BS; b - "-"0.10 m BS
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B tourti D mpodins HagBOAHOT YacTHHHU
0eperoBoro CXmiy HONOTHH (puc. 8), XBHIIIO-
BaHHS He Jocsrae KopinHoro oepera. [IBJIP do-
PMYETBCS 32 PaxXyHOK IMEPEMIIIEHHS IUISHKHOTO
Marepiany 3 Gepera B Ipuypi3oBy 30Hy. [Ipu Bu-
COKOMY CTOSTHHI PiBHSI MOpS IUTAHOBE PO3TAIILy-
BaHHA yPi3y BOAHU HE 3MIHIOEThCSA (puc.8a).

ITpu cepenHLOMY — MOKIIMBE 3MIILICHHS B
6ik Mopst Ha BigcTanb 10 15 M (puc.86).

PyiinyBaHHs KOpiHHOTO Oepera € HenpHii-
HSTHOIO TOJIIEI0, TOMY HEOOXITHO BXKUTH 3aX0-
JIiB 010 HOTO 3aXUCTY. 3BECHHS TLBKH i ITi-
pHOI CTIHKH B3IOBK KOPIHHOTO Oepera 3axmc-
TUTh WOTO BiJ PO3MHBY, aje NpH (OpMyBaHHI
IIBP misx Mojke 3HUKHYTH B Toukax A i B 3a
paxyHOK TIEpeMIIeHHs Horo Marepiary Ha -
BOJIHY YaCTHHY OeperoBoro cxwiy (puc. 9).

3aans 3a0e3NeueHHs] CTIMKOCTI IULDKY

Oinst Todok A 1 B MoxHa peKOMEHTyBaTH ITi IITi-
PHY CTiHKY 3 BiJICHITKOIO IUISDKHOTO Marepiamy
1o BimMiTKH Bepxa «+»1,0 M BC B 6ik Mops Ha
Bigcranb 10 40 M Bix crinku (puc. 10 a i 6).

Jnst AinsHKY DKy, e KOPiHHUK Oeper
3HAXOJUThCS Ha BificTani Outbm 20 M (Touku C
i D puc.1), MokHa peKOMEHIyBaTH TLTBKH Bif-
CHIIKY 3 BiMiTKOIO Bepxa «+»1,0 M BC Ha Bin-
CTaHb Bif ypizy Boau: B Oik Mops — 30 M; B Oik
oepera — mo 20 M (puc. 11). IIpu cepenapomy
cTosHHI piBHA mpu ¢opmysanHi [IB/IP ypi3
Boau Oyne mepeMimryBaTucs B ik MOps Ha Bif-
ctab 70 20 M, 10 3a0€3MeYUTh 3aXUCT KOPiH-
HoTo Oepera (puc. 11 a i 6). Ilpu Bucokomy cro-
stHH1 piBH#A (puc. 11 6 1 2) 3axucHa monoca Oyne
3HHMKATH, TOMY HEOOXIJHE eHi30JUYHE MiJCH-
MaHHS TISHKHOTO MaTtepiaiy.

Bisirxo, m BC

a0

60 80

100 120 140 160

Blacraws, u
Puc. 9 — I[podine d6eperosoro cxumny i [IB/IP (myHkTHp) B TOYLi A 3 NiAMIPHOIO CTIHKOI (BHCOTA CTIHKM 3a/1aHa
YMOBHO) NIPH CTOSTHHI PiBHIO MOpsI Ha BigMiTKH «+»0,37 M BC
Fig. 9 — Profile of the coastal slope and PVDR (dotted line) at point A with a retaining wall (the height of the
wall is set conditionally) when the sea level is at the “+” mark of 0.37 m BS
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Puc. 10 — ®opmysanns [1B/IP npu 3axucTi KpaifHiX AUISTHOK IUIDKY: @ — CTOSHHSI PIBHIO MOPS Ha BiIMITKH
«t»0,37 M BC; 6 — «—»0,10 M BC
Fig. 10 — Formation of the PVVDR during the protection of the extreme areas of the beach: a — sea level standing
at the “+” mark of 0.37 m BS; b — "-"0.10 m BS
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Bigsirxa, m BC

Bigserxo, m BC

Pigsamey, m Bl

Biamxa, m BC

40
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Biacrams,

Puc. 11 — ®opmysanns [IBJIP npu 3axucti mishky B paitoni Touok C (a1 6) i D (61 2) npu pisHOMY CTOSHHI
PiBHS MOps
Fig. 11 — The formation of the PVDR during the protection of the beach in the area of points C (a and b) and D
(c and d) at different sea levels

Bucnoexu

Posrnsnyra minsaka — ik M. FOxHe
JIoBXKHHOIO npubnm3Ho 700 M Ha y30epexki
YopHoro mMops. XBUJICHEOS3NEUHNUM € TiBICH-
HUI HanpsMok B cextopi 180+22,5°. Bincranb
BiJl IUISDKY 10 MPOTHIIEKHOTO Oepera (po3riH
XBWIB) nopiBHIOE 540-610 kM. ['panuus Mmix
M1UJIKOBOJHOIO 1 TJTMOOKOBOJHOIO 30HAMH 3Ha-
XOJIUThCS Ha BifcTaHi mpuoau3Ho 200 kM 3 riiu-
ouHoro 75 M.

[Ipu BiTpax MiBIEHHOTO HAMPSIMKY TO-
BTOPIOBAHICTIO OJIMH pa3 B 25 pOKiB Ha MiaX0mi

~16 ~

JI0 MUJIKOBOJIHOT 30HHU TiuOuHot0 50-75 M dop-
MY€TBCSI PO3BUHEHE XBWIIOBaHHS 3 TPaHUY-
HUMH TIapaMeTpaMu XBHJIb, SIKE TPAHCPOPMYIO-
YKCh Y MUIKOBOJIHIHM 30HI CYTTEBO BILIMBAE HA
Y30ePerHIKSI.

[Ipu po3paxyHKOoBOMY XBHIIIOBaHHI (hop-
Mye€eThCs Tpodih BIIHOCHOT THHAMIYHOT PiBHO-
Baru npoTsukHICTIO 1200 M 3 TIMOMHOIO Ha 1€l
Biacrani 11,2 M. Big ypi3y Boau Mexa Mix IpH-
yPpi30BOIO 1 MPHOIHHOI 30HAMHU 3HAXOIUTHCS
Ha BigcTaHi 220 M 3 TIiOuHOI0 3,6 M.
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He3sanexxHo BiJ CTOSHHS PiBHIO BOIH PO-
3paxyHKOBUH IITOPM pyHHY€e KOpiHHHIA Oeper
Ha KpaiHiX AimsHkax winky. [Ipu Bucoxomy
CTOSTHHI PIBHS MOpPS XBWUIIOBAHHS IIepeMiIlae
pYHHOBaHMIA MaTepiall 3 ISHKHUM MaTepiaioM
B MIPHUYPi30BY 30HY, MPH LIOMY ypi3 BOAM Ha
BimMmiTku 0,0 M bC He Oynme 3MiHIOBaTH CBOE
IUTaHOBE po3TalryBaHHs. KildbKiCTh MIISKHOTO
Marepially y HaJBOIHIN yacTuHi OeperoBoro
CXUIIY MOXKE CYTTE€BO 3MEHILIYBATHUCS.

IIpu cepenHbOMy CTOSIHHI PiBHS MOpS
3MHB PYHHOBAHOTO i TUISHDKHOTO Martepiany cy-
MPOBOJKYETHCSI HACTYNOM ypi3a BOAUB OiK
MoOpsI Ha BijcTanb 10 20 M, aie mpH EOMY TeXK
CIIOCTEPIracThesl 3MEHIICHHSI TUISHKHOTO Matepi-
aJly Ha HaJIBOJIHOI YaCTHHI OEPEroBOro CXUIIY.

Ha minsHKax mispKy, e BiICcTaHb KOpiH-
HOTO Oepera Bin ypizy Bomu ckmamae 10-15 m,
Ui 3ano0iraHHs Horo po3MHBY, HEOOXigHE
3BEICHHS MIAMIPHOI CTIHKH 3 BiJICHIIAHHIM
mapy MicKy 3 BimMiTKoro Bepxa «+»1,0 M BC i
umpuHoto 40-45 M Bif CTiHKH (3 MEXeEl0 Ha Bi-
ncrani 30 M Bix ypi3y Bomn).

Ha pinsxkax muspky ne KopiHHUE Oeper
HE 3HAaXOAWTHCS MiJ BIUTMBOM XBHJIIOBAHHS,
U1 3a0e3IeUeHHs  peKpealiiHol  ITIHHOCTI
IUBDKY MOYKHA PEKOMEHIYBATH TITBKH BiICH-
MKy Mapy MiCKy 3 BiAMITKOIO Bepxa «+»1,0 M
BC Big ypizy Boau B 6ik Mops Ha Biactanb 30
M, a B Oik Oepery — 10 BiNOBiTHOI TOPH30HTAII
(mo 20 m).

BapianToM akTHBHOTO METOIY 3aXHCTY
MO)ke OyTH 3BElIeHHS Ha IUISHKI YPHUBYACTOTO
XBWJIETIOMY Ha BizjcTaHi Bix 6epera 50-60 m abo
npoHUKHKUX OyH. Takuii 3aXucT He Oyzae mepe-
LIKOJDKATH B3J0BXKOEPEroBuii TpaHCIOPT Ti-
CKy. YpHBUacTHil xBuiIenoM abo OyHHU OyIyTh
CTIPUSITH HAKONHMYCHHIO MicKy Ha mupki. [Ipn
[LOMY ITiCJIsl CHIIBHUX IITOPMIB MiBJIEHHOTO Ha-
MIPSIMKY TIPY BUCOKOMY CTOSIHHI PiBHSI MOPSI MO-
JKJITMBO OyAyTh HEOOXIiTHI eMi30AWYHI TOCHUITKH
MICKY Ha TUISDK.

[omanpmi mocmimkeHHs OyAyTh CHps-
MOBaHI Ha KUIBKICHUH aHaNi3 CIieHapilo Imepe-
MiIIEHHSI MTICKY Y3A0BX IUBDKY IPU KOCOMY ITi-
X0l XBHUIIb.

Kongnikm inmepecie

ABTOpY 3asBISAIOTH, MO KOHQIIKTY iHTEpPECiB 11010 MyOIiKamii mboro pykonucy Hemae. Kpim

TOTO, aBTOPH TIOBHICTIO JIOTPUMYBAJIUCS €TUYHUX HOPM, BKJIIFOYAIOUH IIIariaT, Gpanbcuikaiiro JaHuX
Ta MO/IBiIHY MyOITiKaIIio.
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FORECAST OF CHANGES IN THE BEACH CONDITION OF THE YUZHNE CITY
UNDER THE INFLUENCE NATURAL FACTORS

The study of the factors of degradation and the forecast of the state of recreational areas of the coast to
prevent their negative changes is relevant.

Purpose. Forecast of changes in the condition of the Yuzhne beach, provision of general proposals for its
protection from degradation.

Methods. Mathematical statistics, linear analysis and mathematical modeling, comparative analysis, carto-
graphic and grapho-analytical studies.

Results. The beach of Yuzhne is located on the coast of the Black Sea. Its length is approximately 700 m.
The southern direction in the sector 180+22.5° is dangerous for waves. The distance from the beach to the opposite
shore (wave acceleration) is 540-610 km. The boundary between the shallow and deep water zones is at a distance
of approximately 200 km with a depth of 75 m.

With southerly winds, recurring once every 25 years, on the approach to the shallow water zone with a
depth of 50-75 m, a developed disturbance with extreme wave parameters is formed, which, transforming in the
shallow water zone, significantly affects the coast. A profile of relative dynamic equilibrium with a length of 1,200
m and a depth at this distance of 11.2 m is formed during the calculated disturbance. From the water cut, the
boundary between the near-cut and surf zones is located at a distance of 220 m with a depth of 3.6 m.

Regardless of the standing water level, the calculated storm destroys the original shore at the extreme parts
of the beach. When the sea level is high, the disturbance moves the destroyed material with the beach material into
the cut-off zone, while the water cut at the 0.0 m BS mark does not change its planned location. The amount of
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beach material on the upper part of the coastal slope may decrease significantly. At an average level of the sea, the
washing away of destroyed and beach material is accompanied by the advance of the water cut toward the sea for
a distance of up to 20 m, but at the same time, a decrease in beach material on the above-water part of the coastal
slope is also observed.

Conclusion. Without taking special protection measures, the beach of the Yuzhne city will degrade in the
future. In areas of the beach, in order to prevent its erosion, it is necessary to erect a retaining wall with a backfilling
layer. An option for an active method of protection can be the construction of permeable bunkers on the beach or
an intermittent breakwater at a distance from the shore. Such protection will not impede the alongshore transport
of sand. Dunes or waves will contribute to the accumulation of sand on the beach. At the same time, after strong
storms from the southern direction, with high sea level, episodic additions of sand to the beach are necessary.

KEYWORDS: beach, estimated wind speed, wave mode, wave parameters, grain size composition, dy-
namic equilibrium profile
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JUCTAHUIAHUIA MOHITOPUHI BILIUMBY BIHCbKOBUX J1id
HA JIICOBI JIAHJIIIA®THU XAPKIBCbKOi OBJACTI

30poitHa arpecis pocii IpoTu YKpaiHu Ma€ CyTTEBI HACTIOKU I JIICOBOTO TOCHOIAapCcTBa — 2,9 MIIH Ta
JCiB MarOTh Pi3HI PiBHI NOIIKO/UKEHHS. 3 ypaxyBaHHsaM Teputopiii AP Kpuwm, Jlyrancekoi ta Jlonenpkoi obac-
Tel, sKi okymoBaHi 10 2022 poky, Ha JaHUK gac OMU3BKO | MITH ra JiciB 3HAXOAATHCS B OKYyTAIlii 4n mepe0yBaroTh
I1iJ] BIULIMBOM aKTUBHUX OOMOBUX Miil.

Merta. @ikcaris Ta Bi3yadbHHN aHANI3 IPOSIBY BIHCEKOBHUX JIilf B MeKaX JIiCOBHUX JTaHAMA(TIB XapKiBCHKOT
o0JacTi, CHPUYMHEHUX IOBHOMACIITAOHUM BTOPTHEHHSIM B YKpaiHy y 2022 poi.

Metoan. CymyTHrKOBUX 3HIMKIB Sentinel 2 L2A Ta mporpamuoro 3ade3nedenns Google Earth Pro. Iado-
pMaliio po JMHAMIKy MeX OKymauii 3i0paHo 3 BUKOpUCTaHHSIM Hporpamuoro 3abesnedenss QGIS y dopmari
BEKTOPHOTO IIapy.

PesyabTaTi JlicoBi nanamadTy, SAKi ONHHWIKCH miJ OKymaiier y 2022 poui y $ha3i MaKCHMaJIbHOTO 3a-
XOILIEHHS TepUTOpii XapKiBchkoi o6mmacTi 3aitvamy 1177,082 km?. B mpomeci MoCTyIOBOro 3BiIbHEHHS TEPHTOPII,
3MEHIITYBaJIACh ILIOIIA JICIB, 110 3a3HAI0TH OE3MOCEPEAHBOTO BILIUBY 0OHOBUX Aii. Bu3HaueHO JIiCOBI JIaHIIA-
¢, sIKi mepeOyBaNH Imi] OKYIAIl€o y pi3Hi 4acoBi TepMmini (3, 4, 7, 8 micsnis Ta moHax 1 pik). OCKiIbKH YaCTHHA
00J1aCTi MOKH II[e OKYITOBaHa, OCTAHHS YacoBa KaTeropis He Mae yacoBoi Mexi. Ha OCHOBI MaTepialiiB AUCTAHIIIH-
HOT'O JIOCTI/DKEHHS 3eMHHX IIOKPUBIB BUSBJICHO OCEPEKH 3HUICHUX AUISTHOK JIICY B HACIIiIOK BUPYOOK Ta IOXKEXK.
Buznaueno ainsiHkH, Ae OyayBanuchk Goprudikaliiini cnopyau i 3pyHHOBaHO He JIHIIe IePEBOCTaH, a | IPYHTOBUI
MOKPHUB Ta BHECCHI 3MIHH 10 penbedy. Y TOH ke yac, JiCOBi TaHAMA(TH 3a3HaBaIH BIUIMBY i He OyIy4d OKyTO-
BaHMMH BHACJIJJOK 00CTpiniB, 6oMOapayBaHHs Ta AMCTaHLIWHOTrO MiHyBaHHs. [locTpaskaani sicoBi nanamadTH
BXOJISTB JI0 CKJIAAY JICOBUX TOCIIONIAPCTB 001acTi, 00’ €KTIB MPHPOTHO-3aMOBITHOTO (POHTY, BOJOOXOPOHHUX Ta
peKpeartiitaux 30H.

BucHoBkH. MOHITOPHHT TUTOIII JTICOBUX JaHAMA(TIB 3ac00aMH TUCTAHIIITHOTO 30HIYBaHHS J03BOJUB
BUAUTUTH OCEPEIKH HAWOUIbIN BPa)KEHHMX MACHBIB, 3pOOHMTH MEPIOIU3AIlI0 T4 BCTAHOBUTH TOJIOBHI CKIIAJOBI
BIUTMBY BIMCHPKOBHX [iif Ha JICOBI JaHIAPTH: JiCOBI MOXKEXKI, CIPUINHEHI BUOYXaMH; MOLIKOKEHHS POCIIHH-
HOTO TIOKPUBY Ta IPYHTIB, BHACHiI0K O00MOOTYpOallil; BUpyOKa IepeBHHU Ta pPyHHYBaHHS IPYHTOBOTO HOKPHUBY
st obnamryBaHHsS QopTudikaniitaux cropyn. Cepex HEMONIKIB TUCTAHIITHOTO 30HAYBaHHS HACIIIKIB BapTO
BIJIMITHTH, 1110 TP AUCTAHIIHHOMY aHaJi31 JOCUTh CKJIAJHO BU3HAYUTH MICIst BHOYXIB, SKIIO TUISHKA IPUXOBaHA
KkpoHamu aepes. Llle Oinbmoo nmpobiemMoro [uist JTicOBUX JaHAMAPTIB € MiHyBaHHS, sIKE TAKOK HEMOXKJINBO BH-
3HAYUTH 32 JJOIIOMOT'OI0 TUCTaHLI{HOTO 30H/yBaHHSI.

KJITOYOBI CJIOBA: nicosi ranowagpmu, Xapkiecoka obaacmo, 8iticbkogi 0ii, oucmanyitine 30HOY8AHHS,
Ooucmanyiunuti monimopune, I'IC, Sentinel

Sk nuryBatu: Makcumenko H. B., Boponin B. O., Bypuenko C. B. JlucranniiiHuii MOHITOpWHT
BIUIMBY BIHCHKOBHX /il Ha JicoBi JaHAmad T XapkiBcbkoi oonacTi. Jlioouna ma ooexinns. Ilpodnemu
neoekoaoeii. 2023. Bum. 40. C. 20 — 32. DOI: https://doi.org/10.26565/1992-4224-2023-40-02

In cites: Maksymenko, N. V., Voronin, V. O., & Burchenko, S. V. (2023). Remote monitoring of the
influx of military activities on forest landscapes of the Kharkiv region. Man and Environment. Issues of
Neoecology, (40), 20 - 32. https://doi.org/10.26565/1992-4224-2023-40-02 (in  Ukrainian)
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JlicoBe rocromapcTBo — Iie raiysb, SKa
3aBXK/IH MTOTpeOyBaTUME yJOCKOHAJICHHS, a/Ke
npobiema 30epeKeHHs, BiTHOBJICHHS Ta pawio-
HAJILHOTO BHKOPUCTAHHS JIiICOBHX PECypciB B
YkpaiHi i cBiTi cTae Bce OUIBIT aKTyaJIbHOIO 13
KOXHHM pokoM. JIic 3 eKoJoriyHuX 1 pecypc-
HHUX IO3MIIHA € OJHUM 13 BarOMHUX CKJIQJHUKIB
€KOHOMIYHOTO pO3BUTKY YKpainu. JlicoBa ra-
Jy3b, SK CKJIQJIOBA YacCTHHA TOCIIOJAPCHKOTO
KOMITJIEKCY JepiKaBh, TOCTPO BiguyBae BCi
3MiHH ¥ IEPETBOPEHHS, SIKi BiZJOYBAIOTHCS Y CY-
YaCHHH CKIIQJHUAN Tepion Ans YKpaiHu.

JlicoBi nanamadg T XapKiBCchKoi 00macTi
HiAMOPSAAKOBYIOTECSL Jlep’KaBHOMY areHTCTBY
micopux pecypciB (BoBuanceke, Kym’sHCBKe,
[3toMcBKe JTiCOBI TOCTIOapCTBa), Ta BHACIIIOK
posmouatoi pedopmu micoBoi ramysi Jlepxas-
HOMY mianpueMcTBy «Jlicm Ykpainm» (JKoBT-
HeBe, UyryeBo-babuanchke, 3miiBehke, ['yTsaH-
CbKe JIicoBi rocnoaapctBa). OKpeMy 4YacTUHY
micoBux JnaHmmadTiB  00nacTi  CKIagaroTh
00’ €KTH TIPUPOTHO-3AMIOBITHOTO (HOHIY, BOJIO-
OXOPOHHI 30HU Ta MOJIE3aXUCHI CMYTH.

30potiHa arpecis pocii mpotu YkpaiHu
MaJia Ta Ma€ CyTTEBI HACHIIKH IS JTiCOBOTO TO-
crogapcTBa YKpaiHu — 2,9 MIIH ra JIiCiB MaloTh
pi3Hi piBHI NOMIKOKEHHS. 3 ypaXyBaHHSM Ji-
ciB AP Kpum Ta Jlyrancekoi ta JloHerpkoi 00-
nacTei, siki Oynmu okymnosadi 10 2022 poky, Ha
JaHui yac 01M3bK0 | MIIH ra JiciB 3HaXOAAThCA
B OKYMaIlil 4u nepe0yBaroTh i/l BILTABOM aKTH-
BHHX OOHOBHUX ii [1].

Bcemyn

Jani aucraHIiitHOrO 30HAYBaHHS Ha/aa-
FOTh MOKIIMBOCTI st (hiKcallii Ta MOHITOPHHTY
MOIIKO/KEHb 3eMEJIbHUX PECypCiB, HA OCHOBI
BHUKOPHUCTAHHS KOCMiYHUX 3HIMKIB Ta Te0iH(o-
PMaITiiHOTO MPOTPAMHOTO 3a0e3ITeUeHHS, SIKi €
y BibHOMY focTyti [2]. ['0n0oBHOIO YMOBOIO €
HasBHICTh KOCMIYHUX 3HIMKIB 32 JIOCIIIKyBa-
HHH TIePIOI.

BroinB BificBKOBMX il Ha JIICOB1 JaHI-
madTH MOKHA PO3IIIMTH HA HACTYITHHUMHU BU-
JaMu:

- JICOBI IOXEXi, CIIPUYNHEH] BHOyXaMU;

- MiHYBaHHS;

- 3a0pyJHECHHS Ta 3aCMIYCHHS 3E€MEJTb JIi-
COBHX JaHAMA(TIB BUOYXOBUMH PEUOBHHAMH,
3aJTUIIKaMH CHapPSIiB Ta BIICHPKOBOI TEXHIKH;

- TIOIIKO/IKEHHST POCITUHHOTO TIOKPUBY Ta
TPYHTIB, BHacIigok 6oMO0TypOartii;

- BUpyOKa AepeBUHU ISl OONMAIITYBaHHS
dopTudikanifHux cropy.

[Ipore, ocHOBHA iH(OpPMAILTis 10O MOC-
TpaKJaUX TUIOMNI JICiB 0a3yeThcs Ha OCHOBI
IUTOI JIICOBHX TOCIIOJIAPCTB, SIKI OMHHUIINCH
/1 OKyTaLi€lo i He BpaXOBYIOTh JTICOBKPHUTI 3€-
MJTi, SIKi He BITHOCSATHCS A0 chepH ymnpaBimiHHS
JlepxaBHOTO areHTCTBa JICOBUX pecypciB abo
JepxaHoro mignpueMcTBa «Jlicu Ykpainmy.
Tomy Hapasi akTyaJIbHUM ITUTaHHSAM € IHBEHTa-
pu3altis JTicoBux JaHMMIA]TIB, sIKi OMUHUINCH
i1 OKyTaIli€lo.

00’ ckmu ma memoou 00CiOIHcenns

JocmimkeHHs BIDTMBY BiHCHKOBUX il Ha
micoBi manAmad T XapkiBchkoi 00J1acTi mpoBe-
JICHO Ha OCHOBI METO/IIB TUCTAHIIIMHOTO 30H/TY-
BaHHS 3eMili, 32 JOIOMOTOI0 CYIyTHHKOBHUX
3HiIMKIB Sentinel 2 L2A Ta nporpamMHoro 3ades-
neueHns Google Earth Pro. Cynytauk Sentinel-
2A 3amymeHo y 2015 poui B MexaxX MPOEKTY
€C nns rn06aTbHOr0 MOHITOPUHTY JTOBKILIA.

[lepeBaramu 3HIMKIB € iX TTOBHA IOCTYITHICTb Ta
BHCOKa SIKICTh 300pakeHHs [3]. XMapHICTh 3Hi-
MKIiB He niepeBuityBaia 10%.

Y reoindopmamiiiHuX cepeoBHIIAX
Maplnfo ta QGIS 3i0paHo Ta onpaibOBaHO iH-
(dopmariito Ha ocHOBI Janux Deep State map [4]
PO XPOHOJIOTi0 oKynamii XapKiBcbKoi 00ma-
CTi, 30KpeMa YacTKH JIiCOBUX JIaHa(TiB.

Pezynomamu docniodrcennsn

Bracinok nmoBHoMacITabHOI arpecii po-
cii mporn VYkpainu, mounHarouu 3 24 JOTOTO
2022 poky nicoBuMm naHamapTam XapKiBChbKOi
0071aCcTi 3aBJJaHO 3HAYHMX 30MTKIB. 3arajiom, yac-
TKa TepHUTOPii JliciB XapKiBchKoi obacri, 1o 3a-
3HaJIa BIUIMBY OOMOBHX Iiil IpsiMo (OKyTIaIlist) 9u
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OrocepeIKoBaHo (OOCTPUIH) CKIIAAAE OJIU3BKO
40% Bix o iciB XapkiBmuHuy. [okaszana va-
cruHa obnacTi (puc.1), sSika ONMHWINCH MiJ] OKY-
nauieto y moromy 2022 poky, Ta BUALIEHO Ocepe-
JIKH JTiCIB, B SIKUX IlepeOyBajia BOpOXKa apMist.
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Puc. 1 — Jlicosi nanmmadgtu XapkiBcbkoi 0011acTi, SKi ONMHUIKCH Mif okynauiero y 2022 poui

Fig. 1 — Forest landscape under occupation of the Kharkiv region in 2022
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Puc. 2 — Xponroutoris okynanii XapkiBcbkoi oosacti y 2022 pori

Fig. 2 — Chronology of the occupation of the Kharkiv region in 2022
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Puc. 3 — TepMmiH 3HaX0/DKEHHS I1i]] OKYIIali€ero JicoBUxX JanamadriB XapkiBcbkoi oOnacTi

Fig. 3 —The period of stay under the occupation of forest landscapes of the Kharkiv region

BuszHaueHo, 1o miorma ux JIicoBUX JaH -
wadris cknagae 1177,082 kv

Bapto BpaxoByBaTH, 1110 TEPMiHU OKYTIa-
1ii He OJJHaKOBI MO TepuTOpii XapKiBChKOI 00-
7acTi, a SK HACNiJOK, PiBeHb HETaTUBHOTO
BIUIMBY Ha JlaHAmagTH Jiicy, € pizuum. Ha puc.
2-3 BU3HAYEHO YaCOBi iIHTEPBAJIN 3HAXO/PKEHHS
JicoBux JaHamadTie XapKiBChbKOI 00J1acTi i
OKymMarli€r. BimpaBHIMU 4aCOBUMU MEKaMH €
MEePioJIN MOCTYIIOBOTO 3BiIbHEHHS TEPUTOPIH.

[Tix okynaIiero OMMHUIKCH OUTBIIE TOJIO-
BUHH JIICOBUX I'OCIIOIAPCTB 00J1acTi, a came: Bo-
BYAHCHKUH, [3romcbkuid, Ky’ sHCbKMi, yacTuHa
KostHeBoro Ta Yyryeso-babGuancekuii. Uepes
HeOe3MneKy o0CTpisiiB 1 MiHYyBaHHS JOCTYI 10 HUX
OOMEXEHUH, O pOOUTH HEMOXKJIMBUM BH3HA-
YUTH OOCSATH IIKOAW, 3aBAaHOI JIICOBMM Haca-
mkeHHsiM. Y Ky sHCbKOMY Jticrocmi Ha Mo-
MEHTIIPOBE/IeHHS aHaii3y (cepnens 2023 p.) min
OKYIAIIIEI0 3aIMIIAIOTECS III¢ JIBa JIICHUITBA —
JBopiyanceke 1 Kam’siHebke. | Hapasi wyacTrhHa
JICTOCITy 3HAXOAUTHCS i MOCTIMHUME 00CTpi-
namu. KpiM Toro 3Ha4HOI IKO/IM 3a3HAB POCITHH-
HUH TIOKpUB HarioHaTbHOTO TIPHUPOTHOTO MAPKY
JIBopiyaHCHKHI Ta JiCOBI JlaHAmapTH TpUIIer-
THX TepuTopii (puc. 4).

AmHani3 KOCMiYHHX 3HIMKIB (pHC. 4) BKazye
Ha JIOKaJIbHI MOXKEeXi y JlicoBux MacuBax (1), a
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TAKOXK TIPOIIECH OCYIICHHS BOJHO-OOJOTHHX
yrizab (2). JlicoBuii macuB minsakm Nel Hapasi 3a-
JIMIIAETHCS TT1T OKYTIAITI€IO.

UyryeBo-babuaHChkuil  JTicroci  JIiHI€O
(hpoHTy OYJI0 TIOAIIEHO HA JBI YacTHHH. Bimomo,
TaKOXK MO TOXKEKI Y XBOMHUX HACAPKEHHSIX, SIKi
BUHUKAJIM 4epe3 OOCTPUIH, 1 sIKi HEe racid. 3
wionr 22074 ra maibke 20 THC. Ta Hapasi HElO-
CTYIIHI.

BoBuaHchkwmii Jicroctt HalOMKYe 3HAXO-
JIATBCS 10 KOPJIOHY, OJIHE JIICHUIITBO 1 JI0Ci 3Ha-
XOJIUTHCA i1 OKyTIami€ero. YacTrHa JTiCOBUX JIis-
HOK 3HaXOJUTKCS Ha BifcTaHi 10 30 M Bix kop-
JOHY, IOCTYTI Ha SIKi HEMOYKJIMBHIA.

[eueHi3bke BOAOCXOBHILE CTaJIO IPHPOJI-
HOIO MEPELIKO/IOI0 IS TOAANBIIONO IPOCYBAHHS
apMmii Bopora, came TOMY sIK BOAHHUI 00’ €KT, TaK i
MpUJIETIi JicoBi NanamadTH ONMHWINCS Ha JIiHii
BorHi0. J1o 2022 poky JiicoBi JaHamadTH, po3ra-
moBaHi y OaceliHi [ledeHi3bKOro BOJIOCXOBHIIA
(puc. 5-6), akTHBHO BUKOPHCTOBYBAIIUCH IS BE-
JICHHS JTICOBOT'O TOCTIOAApPCTBA Ta peKpeartii.

Ha mimstakax Ne 1, 3 ta 4 (puc.5) micoBi ma-
CHBH TIOIIKODKEH] ITOKEXKETO, Ha ITiIMHKaX 1 Ta 2
HAa MOMEHT 3HOMKH CYIyTHHKOM CIIOCTepira-
10ThCs TiporiecH ropiHss. Jlicosi manmmadru Te-
pUTOpiT BIAHOCATBCS TONMHHUX JIaHadTiB.
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Puc. 4 — Tepuropis HIIIT [ABopivancekuii y 2021 ta 2023 pomi

Fig. 4 — The territory of the Dvorichanskyi National Nature Park in 2021 and 2023
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Puc. 5 — Jlicosi nanmmad T Mix cenuiamMu MetaniBka Ta bepesnuku UyryiBcpKoro paiioHy
XapkiBcbkoi obsacti y 2020 ta y nunni 2022 pori

Fig. 5 — Forest landscapes between Metalivka and Bereznyki villages of Chuguyiv district,
Kharkiv region in 2020 and July 2022
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Puc. 6 — Jlicosi nanmmad T Mix cenuiamu bepesnnku Ta Pesomoniitne UyryiBcbkoro paiiony
XapkiBcbkoi obmacti y 2020 ta 2022 pomi

Fig. 6 — Forest landscapes between Bereznyky and Revolyutsiyne of the Chuguyiv district
of the Kharkiv region in 2020 and 2022
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Puc. 7 — [3romcekuii sic y 2021 ta 2023 poui

Fig. 7 — Izyum forest in 2021 and 2023

Ha ninstHkax 1-3 (puc.6) MoxxHa BU3Ha-
YHUTH TEPUTOPIT, K1 TOCTPaXKJaJIH BiJ moxkex. Te-
putopii puc. 5-6 3HAXOAWIIUCH TiJI OKYTAIIEO
OJIM3BKO0 4-X MICSIIIB, a MICJIS 3BIIbHEHHS OIMHU-
JIACH 11T 00CTpiTaMHu.

Benmkoi mkoam 3aBaaHo [31oMcbKOMY JTi-
COBOMY T'OCIHOJIAPCTBY, TEPUTOPISt SKOTO ITijyia-
JIach BCIM BHJIaM BILIMBY BiiICEKOBUX JIili. € CBIiJI-
YEeHHS MNP0 3HHIICHHS IOXEXe I[3F0MCBKOro
Jicy, 3a OKpEMHUMH JaHUMH BiH BUTOpiB Ha 70%
(puc. 7-8) [5].

I3roMchKUil JTiC MpeCTaBiIsie COOOK TH-
TIOBY JIISIHKY 00poBoi Tepacu piuku CiBepChKHid
JHowerp. Ha fioro Tepuropii po3ramosano Perio-
HatbHUH JaHmmadTHril mapk «[3roMcbKi JTykay
Ta OOTaHIYHHUI 3aKa3HHK MICIEBOrO 3HAYEHHS
«Kapapan». [lani AuCTaHIIHOrO MOHITOPHHTY
LTFOCTPYIOTh BIICYTHICTb CLITLCHKOTOCIOAAPCHKOT
JisutbHOCTI (niistHKH 1-3) BHACHIIOK 0OCTPLIIIB Ta
MiHYBaHHS Ta HAsBHICTb HACIIJKIB MOXKEXI, SKi
CIOCTEPITAIMCS MaibKe 10 BCi TepUTOpIl Jrico-
BOT0 MacHuBY (IUISTHKH 4 1 5).
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[pu HaOMKEHHI OKpEMUX JIIISTHOK [3t0M-
CBKOT0 JTIICY MOXKHA 1/IeHTH(]IKyBaTH TOXKEXKi BHA-
cImiiok o0cTpiniB (puc. 8).

VY JKoBTHEBOMY JiCOBOMY TOCIIOJapCTBI
HAMOUTBINOT IIKO/IU 3aBAaHO 30JI09iBCHKOMY JIiC-
HHIITBY, TEPUTOPIs SIKOTO 3HAXOAWIIACH TTiJl OKY-
MaIfiero, a Icisd 3BUIBLHEHHS 3a3HAE TOCTIHHHX
00CTpiTiB. 3arajbHa ILIoIIA JIICOBOIO MOCIIOIapC-
TBa cKianae 48378 ra, mocra 4acTHHA JIICTOCITY
(mpubnm3HO 7 THC. Ta) IO LBOTO Yacy HENo-
crynHa. Ha puc. 9 crioctepiraroThCst 3MiHa 1T
HOCTi POCJIMHHOTO TOKPUBY, @ TaKOXK HACITIIKH
JIOKAJTBHUX TIOXKEXK.

3anns Oe3nexkn Hacenenns y 2022 pori Xa-
PKIBCBKOIO O0JIACHOK) BiHCBKOBOIO aJIMiHICTpa-
1i€ro 3a00pOHEHO Bi/BiTyBaHHS JiCiB [6].

3arajioM 1o TepuTopii XapKiBIIMHH TOCT-
pakIialii BHACHIIOK, MOXKEX, OOCTPLIIB Ta MiHY-
BaHHs Os3bko 170 Tuc. ra. Hapasi po3amiHOBaHO
0mm3pKo 1 THC. Ta, T MiHYBaHHSM 3aJIMIIAETHCS
169 Tuc. ra.
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Puc. 8 — Jlicosi macuBu M. [3tom y 2021 poui Ta 30 TpaBHs 2022 poky

Fig. 8 — Forest areas of Izyum in 2021 and May 30, 2022
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Puc. 9 — Jlicosuit macuB c. Uepkacbki Tumkn 2021 ta 2023 pokn

Fig. 9 — Forest of the village Cherkaski Tyshky 2021 and 2023

~28 ~



ISSN 1992-4224 Jlropuna Ta noskins. [Ipodnaemu neoekonorii. 2023. Bumyck 40

0obz2060pennsn

Amnari3 BrumBy 6oM0O0TypOalii Ha J1icoBi
maHAmapTH TOCUTH CKJIAIHO 1IEHTH(IKyBaTH
3a JIOMOMOTOI0 JIMCTAHIIIHHOTO 30HyBaHHS,
OCKIUTBKM KPOHH JIEPEB 3aKPHBAIOTH COOOIO MO-
BEPXHIO IPYHTY Ha BiIMiHY BiJ] C1IbCHKOTOCIIO-
JAPCHKUX YTiAb 1 BITKPUTHX MiISHOK (puc. 10).

JlicoBi MacHMBH CIIyTYIOTb TaKOX SIK YK-
PHUTTS, TOMY TIpY JUCTAaHIIHHOMY aHaji3i BapTo
3BepTaTH yBary Ha HIUIbHICTh KPOH JIEPEB.

Po0oTH 3 BiTHOBIIEHHS JIICOBUX JIAH/IIIA-
¢TiB YKpaiHd TOTOBI MiATPUMATH MApTHEPH 3
Himeuunnu T1a cnocrtepexxna rpyma Forest
Europe B pamkax npoekty «llinTpumka BiTHOB-
JICHHSI Ta CTAJIOTO YIIPaBJIIHHSA yKPaiHCHBKHUMH
JlicaMu Ta JIICOBOTO CEKTOPY» 3 3alydeHHSIM
€EK, ®AO, FOHEII [7]. Takox npiopuTeTHUM
HaIpPSIMKOM BHU3HAYCHO CTBOPCHHS HAIllOHAJIb-
HOI KapTH BiATBOPEHHS JICIB.

Puc. 10 — [TomkomkeHa 0O0CcTpilaMy BiJKpHTa MICIIEBICTh Ta JIICOBUI MacHB, OKPYXKHaA Jopora M. XapKiB

Fig. 10 — An open area and a forest area, a district road in the city of Kharkiv, were damaged by shelling

B pamkax mporieciB BiTHOBIEHHS JIiCO-
BUX JIaHTIIA(PTIB OHOBJIIOETHCS 1 3aKOHOIABYE
miarpyaTs. 3 2021 poky peamizyeTbcs Tpo-
rpama «3efieHa KpaiHa» 3 3aJIiCEHHS 3€Mellb.
Ines mporpamu monsirae y Bucanui 1 MiH. ge-
peB, a Bxe y cepeanni 2023 poKy BHCAPKEHO
TpPEeTUHY 3aruiaHoBaHoro obcsry. Kpim Toro,
BepxoBHoto panoro Ykpainu 3aTBepKEHO HOBI
€JIMHI BUMOTH JI0 ITUKJTY BIATBOPEHHS JIiCIB, PO-
3MIUPEHO TIepelliK Ta CTAHJIAPTH IS TIOCAJIKO-
BOr0 Marepiany i HaCiHHS Ha OCHOBI Cy4acHHUX
HAYKOBHUX JOCHTI/DKeHb. Takox BBeneHO 3a00-
POHY Ha BIATBOPEHHS JIiCIB 1HBa3iHHUMH BH-
JaMH 3 MPUHHATTAM BiIOBIAHOTO TEPENiKy.

Binrenep, HOBi BUMOTH 000B’SI3KOBI JIJIsl BUKO-
HaHHS BCiMa JIICOKOPUCTYyBaYaMu, B TOMY YHCIT
OpeHIaPSAMU JUISTHOK Ha SIKUX PO3TaIlIOBaHi 10-
JIe3aXHCHI cMyTH, 0€3 3aJIe)KHOCTI BiJI KaTeropii
3eMJICKOPHUCTYBAHHS.

[IpoBeneHe poCHiHKEHHS A€ MirPyHTS
JUIE  BHOKPEMJICHHS JUISHOK, M0 3a3Haju
BIUIMBY ITOXKEX y pi3HUH yac [8]. 3HUIIEHI 4H
ITOIIKO/DKEHI B HACIIIOK OOHOBHUX [iH 1 mOTpe-
OYyIOTb BIJIHOBJICHHS TICIsI PO3MIHYBaHHS.
Tomy, Ha Ham morisAd, peanizauis Mporpamu
«3eneHa kpaina» B XapkiBcbkKiil obmacti mae
30CEepEeIUTHCh Y TIEPITy Yepry Ha BiJIHOBIICHHS
[UX JIICOBHX JIAHAMAQTIB.

Bucnoeku

JlicoBi nanamagT € MIHHAMH JIJIs1 JIFOI-
CTBa EKOCUCTEMAaMH, 1 SIK IPUPOIHI 00’ €EKTH 110

BHUKOHYIOTh HU3KY €KOJIOTIYHUX (YHKIIIH, Ta-
KOX € I[IHHAUM €KOHOMIYHUM pecypcom [9, 10,
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11, 12]. Buacaigok 30poiiHoi arpecii mpotu Yk-
paian y 2022 pomui cTpaXIalOTh BCi €KOCHC-
TEMH, B TOMY YHCJIi JIICH.

AHani3 ITUCTaHIIWHHOTO 30HIyBaHHS 3e-
MJTi 103BOJISIE TIONIEPEIHBO BU3HAYUTH MIOCTPaA-
JKIalli BHACTIIOK OOCTPUTIB Ta MOXKEXK TEPHUTO-
pii. ¥ XapkiBchbKilt 00J1aCTi 32 JOTIOMOT OO TIPO-
rpamHoro 3abe3nedenns: QGIS Bu3HaueHo, 110
TUIOIIA JTICOBHX JaHAIMA(TIB, SAKi ONUHHIIKCH
mix okynamiero ckiagae 1177,082 km?. Pamku
YacOBOTO IHTEpBAly 3HAXO/HKEHHS JICOBUX
nanmma@TIB MiJ OKYMaIi€o PO3aiieHO Ha Ha-
CTYIIHI KaTeropii:

Ha ocHoBi anHamizy KOCMIYHHX 3HIMKIB
Sentinel 2 L2A ta nporpamHoro 3abe3ne4eHHs
Google Earth Pro 3a 2020-2021 poku ta 2022-
2023 poku ineHTH(IKOBAaHO HACTIAKN BifiCHKO-
BHX JIili, a caMe: TMOXEXK Y JICOBHX JaHad-
Tax, BUPYOOK Ta 0OCTpiiB.

JucraHiiiline 30H1yBaHHS JIICOBUX JIAH]I-
madTiB Mae MeBHi MepeBaru, cepel IKux: JA0C-
TYMHICTh 3HIMKIB BHCOKOI SIKOCTI, imeHTH(]iKa-
i 3MiH POCITMHHOTO TOKPUBY, MOXKIUBOCTI
TUCTAHIIIHHO BU3HAYUTH TOCTPaKIalli BiJl I1O-
KEXK NUISTHKH JTiCy.

Cepen HENOJIKIB BapTO BIJMITHUTH, IIIO

- 10 3-X MICSILIB;

- 710 4-X MicH1iB;

- 70 7-MH MICSIIB;

- 10 8-MH MICHILIIB;

- OimbIre 8-Mu MICALIB.

IIpU IUCTAHIIIHHOMY aHami3l JOCUTH CKIIaTHO
BU3HAYUTH MicCli BUOYXIB, SKIIO JUITHKA MTPH-
XoBaHa kpoHam¥ fepeB. Lle 6inbioro mpobie-
MOIO JUIA JIICOBHX JaHAMA(TIB € MiHyBaHHS,
SIKE TAKOK HEMOXKJIIMBO BH3HAYUTH 3a IOIIOMO-
IO TUCTAHIIIHHOTO 30HyBaHHSI.
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REMOTE SENSING OF THE CONSEQUENCES OF MILITARY ACTIONS
ON THE FOREST LANDSCAPE IN THE KHARKIV REGION

Russia's armed aggression against Ukraine has significant consequences for forestry - 2.9 million hectares
of forests have different levels of damage. Taking into account the territories of the Autonomous Republic of
Crimea, Luhansk and Donetsk oblasts, which were occupied until 2022, about 1 million hectares of forests are
currently under occupation or are affected by active hostilities.

Purpose. To record and visually analyze the manifestation of military actions within the forest landscapes
of the Kharkiv region caused by a full-scale invasion of Ukraine in 2022.

Methods. Remote sensing methods, using Sentinel 2 L2A satellite images and Google Earth Pro software.
Information on the dynamics of the occupation boundaries, including the forest landscapes of the Kharkiv region,
was collected using QGIS software in the format of a vector layer.

Results. The forest landscapes that were under occupation in 2022 at the maximum occupation of the ter-
ritory of Kharkiv region covered 1177,082 km?. In the process of gradual liberation of the territory, the area of
forests directly affected by hostilities decreased. The forest landscapes that were under occupation for different
time periods (3, 4, 7, 8 months and more than 1 year) were identified. Since part of the region is still occupied, the
last time category has no time limit. Based on the materials of the remote sensing of land cover, the authors iden-
tified the areas of destroyed forest as a result of logging and fires. Areas where fortifications were built and de-
stroyed not only stands, but also the soil cover and made changes to the relief were identified. At the same time,
forest landscapes were affected even without being occupied as a result of shelling, bombing and remote mining.
The affected forest landscapes are part of the region's forestry enterprises, nature reserve fund objects, water pro-
tection and recreational areas.

Conclusions. Monitoring the area of forest landscapes by means of remote sensing made it possible to
identify the foci of the most affected areas, to periodize and establish the main components of the impact of military
operations on forest landscapes: forest fires caused by explosions; damage to vegetation and soil due to bombing;
felling of trees and destruction of soil cover for the construction of fortifications. The disadvantages of remote
sensing include.

KEY WORDS: forest landscapes, Kharkiv region, consequences of military operations, remote sensing,
remote monitoring, GIS, Sentinel

References

1. Bolokhovets, Yu. (2022). Public report of the head of the State Forest Resources Agency of Ukraine for 2022.
Kyiv. Retrieved from https://forest.gov.ua/storage/app/sites/8/publich_zvit/publichnii-zvit-za-2022.pdf

~31 ~


mailto:maksymenko@karazin.ua
https://orcid.org/0000-0002-7921-9990
mailto:v.voronin@karazin.ua
https://orcid.org/0000-0002-5692-9703
mailto:s.burchenko@karazin.ua
https://orcid.org/0000-0001-5366-5397
https://forest.gov.ua/storage/app/sites/8/publich_zvit/publichnii-zvit-za-2022.pdf

ISSN 1992-4224 Jlropuna Ta noskins. [Ipodnaemu neoekonorii. 2023. Bumyck 40

. Achasov, A. B., Seliverstov, O. Y., Diadin, D. V., & Siedov, A. O. (2023). Remote monitoring of the

consequences of hostilities on the territory of the Kharkiv region. Visnyk of V. N. Karazin Kharkiv National
University Series «Ecology», (28), 71-82. https://doi.org/10.26565/1992-4259-2023-28-06

. Achasov, A. B. (2020). Practical Aspects of Application of Web-GIS Technologies and Remote Sensing Data

in Education. Problems of  modern education, (11), 95-98. Retrieved from
https://periodicals.karazin.ua/issuesedu/article/view/17659

4. DeepStateMAP. DeepStateMap. Retrieved from https://deepstatemap.live/

10.

11.

12.

. Hrebinnyk, D., Davydova, Yu. The Izyum Forest may be damaged by 70% - Department of Forestry. Suspilne

media. Retrieved from https://suspilne.media/309398-izumskij-lis-moze-buti-poskodzenij-na-70-upravlinna-
lisovogo-gospodarstva/.

On the ban on visiting forests and hunting on the territory of the Kharkiv region during martial law: Order.
dated 08/08/2022. No, 114 V. Retrieved
from https://kharkivoda.gov.ua/content/documents/1171/117059/files/114.pdf

European partners expressed their readiness to support Ukraine in post-war forest restoration. The Ministry of
Environmental Protection and Natural Resources of Ukraine is the official website. Retrieved from
https://mepr.gov.ua/yevropejski-partnery-vyslovyly-gotovnist-pidtrymaty-ukrayinu-u-povoyennomu-
vidnovlenni-lisiv/

Maksymenko N. V., Voronin V. O., Burchenko S. V., & Sonko S. P. (2023). Ecosystem service of carbon
sequestration in forest landscape (on example of Kharkiv region, Ukraine). Monitoring Of Geological
Processes And Ecological Condition Of The Environment: XVII International Scientific Conference, Kyiv,
Ukraine.

Maksymenko N. V., Tkalial. A., & Voronin V. O. (2020). Landscape - ecological planning of forest landscapes
in Kharkiv oblast. Ecology is a priority: proceedings of the english-language scientific conference, Kharkiv,
78 - 79.

Maksymenko N. V., Voronin V. O., Cherkashyna N. I., & Sonko S. P. (2018). Geochemical aspect of landscape
planning in forestry, Journal of Geology, Geography and Geoecology, 27(1), 81 -
87. https://doi.org/10.15421/111833

Burchenko S. V., Voronin V. O., Maksymenko N. V., & Shpakivska I. M. (2021). Internship of Erasmus+
“INTENSE” for evaluation of green infrastructure and ecosystem services of foresty landscapes in Lviv.
Climate Services: Science and Education: preccedings of the International research-to-practice conference,
Odesa, 69 - 70.

Maksymenko N., & Voronin V. (2021). Analysis of methods of assessment of ecosystem services of forest
landscapes. Socio-ecological resilience across Eurasia innovation for sustainability transition: INTENSE
Open Science Conference, Tartu, Estonia, 34.

The article was received by the editors 30.08.2023
The article is recommended for printing 25.09.2023

~32 ~


https://doi.org/10.26565/1992-4259-2023-28-06
https://periodicals.karazin.ua/issuesedu/article/view/17659
https://deepstatemap.live/
https://suspilne.media/309398-izumskij-lis-moze-buti-poskodzenij-na-70-upravlinna-lisovogo-gospodarstva/
https://suspilne.media/309398-izumskij-lis-moze-buti-poskodzenij-na-70-upravlinna-lisovogo-gospodarstva/
https://kharkivoda.gov.ua/content/documents/1171/117059/files/114.pdf
https://mepr.gov.ua/yevropejski-partnery-vyslovyly-gotovnist-pidtrymaty-ukrayinu-u-povoyennomu-vidnovlenni-lisiv/
https://mepr.gov.ua/yevropejski-partnery-vyslovyly-gotovnist-pidtrymaty-ukrayinu-u-povoyennomu-vidnovlenni-lisiv/
https://doi.org/10.15421/111833

ISSN 1992-4224 JTromuua ta goBkiuis. [Ipooiemu Heoekoorii. 2023, Bumyck 40

DOI: https://doi.org/10.26565/1992-4224-2023-40-03
VJIK (UDC): 911.53:625.711.3

S. P. OGILKO,
Graduate Student of the Department of Ecology and Life Safety
e-mail: zrivolal53@gmail.com ORCID ID : https://orcid.org/0009-0001-5133-8314
Uman National University of Horticulture,
1, Instytutska Str., Uman, 20305, Ukraine

ZONING OF HIGHWAYS OF THE CHERKASY REGION ACCORDING TO THE DEGREE
OF FORMATION OF ECOSYSTEM RELATIONS

The research is due to the great attention paid to the preservation and restoration of biodiversity in the countries
of the European Union.

Purpose. Carrying out zoning of the Cherkasy region according to the degree of completeness of the formation
of roadside landscapes ecosystemsio

Methods. From a methodological point of view, zoning is considered as one of the main methods of geograph-
ical analysis a nd synthesis. Zoning performs the function of a general geographic method of organizing spatial di-
versity in the geographic envelope and systematizing territorial formations at the regional level, which makes it an
essential element of a systematic approach in geography.

Results. The monitoring parameters of the infrastructure components of the main highways of the Cherkassy
region (Kyiv-Odesa and Vinnytsia-Uman) used by us can be used for zoning, provided they are combined into logi-
cally formed factor groups. In particular, we combined all the initial parameters into the following groups of factors:
natural-geographic factor: geolocation (geographic coordinates), air temperature and humidity, natural radiation
background; degree of anthropogenic impact: noise level, dustiness, some geochemical indicators, proximity (or re-
moteness) of the road surface from agricultural land; the degree of manifestation of ecosystem relations: the number
of plant species and their recurrence, the presence of invasive species and those that are indicators of salinity and
waterlogging, the presence of species included in the National Catalog of Biotopes of Ukraine. Based on the list of
main groups of factors, the main indicator of zoning will be the degree of completeness of the formation of roadside
ecosystems.

Conclutions. Taking into account the activation of ruderal flora at the exits from gas stations, or on remote
sections of highways, it can be asserted that in these locations the Le Chatelier-Brown principle is fully in effect,
according to which the biosphere compensates for the harmful effects from the outside with its diversity. The author
sees prospects for further research in the expansion of the list of objects, in particular, it will be very interesting to
investigate the formation of ecosystem relations on secondary communication routes.

KEY WORDS: zoning, ecosystems, highways, monitoring, landscapes

Sk wuryBatu: Ogilko S. P. Zoning of highways of the Cherkasy region according to the degree of
formation of ecosystem relations. Jlioouna ma doskinna. Ipobremu neoexonoeii. 2023. Bum. 40. C. 33 -
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In cites: Ogilko, S. P. (2023). Zoning of highways of the Cherkasy region according to the degree of
formation of ecosystem relations. Man and Environment. Issues of Neoecology, (40), 33 - 41.
https://doi.org/10.26565/1992-4224-2023-40-03

Introduction

Zoning is one of the fundamental concepts zoning reduces its essence to the imaginary
of geographical science. The traditional idea of division of the territory into parts on any basis.

© Ogilko S. P.,2023
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In modern geography, there are two views on the
essence of zoning. According to one of them,
zoning is "detection, selection, delimitation of any
habitats in any environment." Zoning refers, in
particular, to the selection of contours on any
typological map made by the qualitative
background method.

The scientific experience accumulated by
geography in the field of zoning, especially
natural, allows us to give a more rigorous and
meaningful definition of this concept. First of all,
one should keep in mind an important limiting
condition: zoning is not an abstract territorial
division, but a distribution of a certain, namely,
regional level, the object of which is rather large
territorial formations with a more or less complex
internal structure.

According to modern ideas, there are two
main levels of territorial differentiation - regional
and local - which fundamentally differ not only in
terms of the scale of the respective allocations, but
also in the laws underlying their origin. Objects of
zoning are single or indi-vidual, territorially
integral formations, represented on the map by a
single contour, which can be assigned their own
names. Typological (classification) associations of
geographical ~ objects  (soils,  landscapes,
settlements), regardless of whether they are
expressed on the map by broken contours or
(which happens less often) by a continuous
territorial massif, do not belong to zoning.

The object of our zoning is the ecosystem
relations that are formed in the roadside
landscapes of the Cherkasy region. The relevance
of such research is due to the great attention paid
to the preservation and restoration of biodiversity
in the countries of the European Union [1].

The difficulty of defining the concept of
zoning is related to the fact that it belongs
simultaneously to some action (process) and to its
result, and in addition, to a specialized direction or

division of science (geography in general or a
separate geographical discipline).

It is possible to zone any objects in the
placement of which there are regular regional
differences, including individual components of the
landscape or branches of the economy. Thus, we
get many overlapping zoning systems (climatic,
landscape, agricultural, etc.).

All zoning systems, regardless of their
content, are inherently hierarchical, i.e. certain
territorial units and their taxonomic subordination
are distinguished at different levels. Special terms
are used to designate taxa of different ranks:
district, district, province, region, etc. To name a
general, non-taxonomic concept that refers to
regional subdivisions of any order, the term region
IS most suitable [2].

So, zoning is a system of principles and
methods of identifying, delimiting and
systematizing all possible regional subdivisions
(regions) of the earth's surface, more precisely the
surface of the land, oceans and ocean floor.
Therefore, it cannot be reduced to a purely
technical procedure of division or division. Zoning
is closely related to the doctrine of territorial
differentiation and integration of the geographical
envelope [3].

From a methodological point of view,
zoning is considered as one of the main methods of
geographical analysis and synthesis. Zoning
performs the function of a general geographic
method of organizing spatial diversity in the
geographic envelope and systematizing territorial
formations at the regional level, which makes it an
essential element of a systematic approach in
geography.

The purpose of the article is to carry out
zoning of the Cherkasy region according to the
degree of completeness of the formation of
ecosystems in  roadside landscapes  using
previously accumulated (including in expeditionary
research) and systematized information [4].

Research results

It is necessary to emphasize the dialectical
essence of zoning as a unity of division and

unification. This reflects the contradictory unity
of the properties of continuity and discreteness
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of the geographical space and the processes of
differentiation and integration that take place in
it. Therefore, the integrity of any region as a
systemic entity is determined by integration
processes of different nature and different scales.
From this follows the main methodological
principle of zoning, long recognized in landscape
science: zoning should be carried out
simultaneously "from below" and "from above".
Translated into general scientific language, this
means that when zoning, it is necessary to
combine an inductive approach with a deductive
one [5].

In practice, the inductive approach is
expressed in the combination of lower territorial
allocations to higher ones (starting with the
possibility of elementary units - facies or tracts
in landscape science) with successive transitions
to the identification of stairs of increasingly
higher ranks. The most important tool in this
case is a corresponding thematic map (landscape,
economic, etc.).

The deductive approach is expressed in
reliance on the known regularities of territorial
differentiation of a higher order (for example,
latitudinal zoning) and on the existing, albeit
imprecise, schemes of macro-zoning, both
complex and sectoral. It is in this case that the
term division can be applied to the zoning
procedure. It is also carried out on the basis of
maps and space photographs using all available
information (literary, statistical), which allows to
detail as much as possible, as well as clarify the
original scheme. The separation process is
continuously monitored "from below" by the
results of empirical research performed
inductively. The final zoning scheme is,
therefore, the product of the synthesis of both
approaches.

The monitoring parameters of the
infrastructure components of the main highways
of the Cherkasy region (Kyiv-Odesa and
Vinnytsia-Uman) used by us can be used for
zoning, provided they are combined into
logically formed factor groups. In particular, we
combined all the initial parameters into the
following groups of factors:
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- Natural and geographical factor:
geolocation  (geographic  coordinates), air
temperature and humidity, natural radiation
background,;

- Degree of anthropogenic influence: noise
level, dustiness, some geochemical indicators,
proximity (or remoteness) of the roadway from
agricultural land;

- The degree of manifestation of
ecosystem relations: the number of plant species
and their recurrence, the presence of invasive
species and those that are indicators of salinity
and waterlogging, the presence of species
included in the National Catalog of Biotopes of
Ukraine [6].

Based on the list of main groups of
factors, the main indicator of zoning will be the
degree of completeness of the formation of
roadside ecosystems. Unfortunately, we did not
find a mathematical expression of this indicator,
S0 its dimension was determined verbally:

- a high degree of completeness of the
formation of roadside ecosystems; the average
degree of completeness of the formation of
roadside ecosystems;

- low degree of completeness of formation
of roadside ecosystems; the initial degree of
completion of the formation of roadside
ecosystems.

The main parameters characterizing the
selected regions are summarized in a table
(Table 1) and also displayed on the
corresponding bar charts (Figs. 1, 2). The main
results of zoning are shown on the map (Fig. 3).

After a careful look at the presented map
(Fig. 3), debatable questions may arise. After all,
according to all definitions, zoning objects must
have a continuous (extended) nature [7, 84, 8].
Indeed, it is so, but the real indicators of the
width of roadside lanes - from 3 to 50 m (Table
1) do not give us the right to distort the
ontological meaning of the phenomenon itself. If
we were talking about the zoning of linear-
network structures, then it would certainly be
possible to operate with planar figures [99]. In
addition, the content of the phenomenon itself
(formation of ecosystem relations) in roadside
strips has a rather limited spatial location.
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Table 1

Characteristics of infra-ecosystem areas formed along the main highways of the Cherkasy region *
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1 | Automarket, Uman 30 | 48°45'12,133”N; | 25 | 65 | 0,15 | 89,5 42 44 10 17 12
(#1) 30°15°29,041”E
2 | Branching towardsthe | 60 | 48°41'16,566” N; | 25 | 64 | 0,16 | 98,0 40 40 2 6 8
vil. Polyanetske (#2) 30°14°30,468”E
3 | "SOCAR" gas station | 40 | 48°36'22,057”N; | 24 | 66 | 0,16 | 96,1 44 32 5 9 15
#3) 30°14°03,162”E
4 | Road branching 35 | 48°32'39,535”N; | 26 | 62 | 0,15 | 98,7 44 24 3 4 9
towards the 30°13°43,212”E
vil.Ryzhavka (# 4)
5 | "Batkivska hata" (#5) | 7 | 48°28'54,172” N; | 25 | 62 | 0,16 | 95,9 29 9 0 2 3
30°13°49,073”E
6 | Zhashkiv (# 13) 10 | 48°15'35,494”N; | 24 | 62 | 0,14 | 94,0 13 20 2 6 6
30°05°28,055”E
7 | Busstop "Vilshanka" | 15 | 49°10'23,531” N; | 23 | 60 | 0,16 | 94,6 7 12 1 3 6
(#14) 30°04°54,357"E
8 | Busstop 25 | 48°58'38,295”N; | 25 | 57 | 0,14 | 94,1 8 27 5 2 8
"Nesterivka" (#15) 30°10°20,396”E
9 | Road market in the 6 | 48°55'26,212” N; | 23 | 62 | 0,15 | 95,8 10 21 5 4 4
vil. Podibna (#16)*** 30°14°21,412”E
10 | Ukrnafta gas station, 6 | 48°52'13,070”N; | 24 | 60 | 0,16 | 97,5 9 18 3 4 5
vil. Krasnopilka (# 17) 30°15°35,177E
11 | «Zastava» (#18) 5 | 48°48'43568”N; | 24 | 61 | 0,24 | 97,0 9 21 5 6 6
30°15°21,170”E
12 | village of Sychivka (#1) | 12 | 48°47'35,830” N; | 20 | 48 | 0,18 | 91,6 18 17 6 5 7
29°50°41,975”E
13 | village of Bilashki 4 | 48°51221,780” N; | 20 | 54 | 0,16 | 91,4 22 45 13 15 17
(#2) 30°39°18,828”E
14 | village of 5 | 49°08'46,370” N; | 26 | 40 | 0,17 | 93,6 15 43 13 | 15 | 15
Rotmistrivka (# 3) 31°43°36,602”E
15 | Transport interchange 5 | 49°16'04,340” N; | 27 | 42 | 0,13 | 89,1 20 19 3 17 9

after Smila (#4)

31°52°29,786”E

~36 ~



ISSN 1992-4224 JTromuua ta goBkiuis. [Ipooiemu Heoekoorii. 2023, Bumyck 40

Table continuation

16 | Cherkasy gas filling 6 | 49°23'40,469”N; | 29 | 39 | 0,15 | 87,6 29 19 2 11 5
station (#5) 32°00°18,440”E

17 | Geographical Center 3 | 49°02'17,473” N; | 28 | 34 | 0,14 | 93,3 21 14 1 1 5
of Ukraine (#6) 31°27°07,639”E

18 | the village of 3 | 48°56'34,709”N; | 30 | 33 | 0,12 | 90,6 15 17 5 2 6
Sokolivochka (# 7) 30°44°46,682”E

19 | c. Pikivets (#8) 4 | 48°45'17,195”N; | 29 | 33 | 0,21 | 91,2 8 19 5 3 4
30°16°20,555”E

* When assessing the degree of completeness of the formation of ecosystem relations, only phytodiversity
was evaluated, since a systematic study of zoodiversity requires long-term stationary observations, which
the author hopes to conduct soon.

** The colors correspond to the legend of the map (Fig. 3).

*** Data on polygons No. 16, 17, 18 on the diagrams (Fig. 1, 2) were not displayed, as they were
collected later.
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Fig. 1 — Characterization of the degree of completeness of the formation of ecosystems on the roadside
of the Kyiv-Odesa highway

~37 ~




ISSN 1992-4224 JlronnHa Ta noBkiuis. [IpoGiemu Heoekoorii. 2023. Bumyck 40

Number of plams
—>

N (o a
S S
i 1]

S
]

30
20

"olygons

- 3 5 6 7 8
. Ry Freguency Number of plants
Total species Repeatability (3 or more) invasfve plants from the catalog

Fig. 2 — Characterization of the degree of completeness of the formation of ecosystems on the side of the highway
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Fig. 3 — Zoning of the main highways of the Cherkasy region according to the degree of completion of the formation
of roadside ecosystems (parameters characterizing each district are given in Table 1)
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Conclusions

A visual comparison of the values of
individual indicators (according to the relevant
groups of factors) with the degree of
completeness of the formation of roadside
ecosystems did not reveal a clear connection.
Probably, in the future, it will be necessary to
use special methods of mathematical statistics
(factor, cluster analysis, etc.) to establish the
closeness of this connection.

The most "bright" indicator, which
certifies the degree of completeness of the
formation of roadside ecosystems, is the
indicator of the correspondence of the identified
species of ruderal flora to that specified in the
"National Catalog of Biotopes": landfill No. 1
(Uman auto market) - 12 species; landfill No. 3
("SOCAR" gas station) - 15 types; landfill No. 2
(Bilashki village) — 17 species; landfill No. 3
(Rotmistrivka village) — 17 species. In the rest of

the districts, this indicator does not exceed 5-6
species.

Taking into account the activation of
ruderal flora at the exits from gas stations, or on
remote sections of highways, it can be asserted
that in these locations the Le Chatelier-Brown
principle is fully in effect, according to which
the biosphere compensates for the harmful
effects from the outside with its diversity.
Indeed, according to Orkusha, the formation of
road anthropogenic landscapes by humans is one
of the most active types of nature management.

The author sees prospects for further
research in the expansion of the list of objects, in
particular, it will be very interesting to
investigate the formation of ecosystem relations
on secondary communication routes. According
to our feelings, they should be more developed
there. But this is a hypothesis that needs
scientific confirmation.
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PAHOHYBAHHS ABTOILIAXIB YEPKACBKOI OBJACTI
3A CTYIIEHEM C®@OPMOBAHOCTI EKOCUCTEMHUX BIJHOCHH

AKTyaJIbHICTB JIOCII/KEHb 3yMOBIICHA BEIHMKOIO YBAaro, sKa MPHUIIIIEThCS 30€pPEKEHHIO Ta BiJHOBIICHHIO
Oiopi3HOMaHITTSA B KpaiHax €Bporeiicbkoro Coro3y.

Merta. IIpoBenenns paiionyBaHHA Uepkackkoi 00acTi 3a CTyHEeHEM MOBHOTH (pOPMYBaHHS €KOCHCTEM MpH-
JIOPOXKHIX JAaHAMA]TIB.

MeTtoan. 3 METOJOJIOTIYHOI TOUYKH 30py pailOHyBaHHS PO3IJISIAETHCS SIK OJMH 3 OCHOBHHMX METO[IB reorpa-
(higHOTO aHAMNI3y Ta CHHTE3y. 30HYBaHHs BHKOHY€E (DYHKIIIO 3araabHOTeorpadivHOro METoAy opraHizarii mpocTopo-
BOI pi3HOMaHITHOCTI reorpagiuHoi 00OJOHKH 1 cUCTeMaTH3allil TePUTOPiaIbHUX YTBOPEHb HA PEriOHAILHOMY PiBHI,
1110 POOUTH HOTO ICTOTHUM €JIEMEHTOM CHCTEMHOTO IMiAX0ay B reorpadii.

Pe3yabraT. Bukopucrani mapameTpd MOHITOPUHTY CKJIaJOBUX iH(QPACTPyKTypHd OCHOBHHMX Marictpaiei
Yepxacwkoi obmnacti (KuiB-Ozpeca ta BiHHMIS-YMaHb) MOXKYTh OyTH BHKOPUCTaHI JUIs 30HYBaHHS 32 YMOBH iX
00’eiHaHHS B JIOT14HO chopMoBaHi rpymnu (akTopiB. 30kpema, yci BUXiIHI napaMeTpu 00’ €lHAHO B Taki rpynu ¢ax-
TOpiB: NpUPOHO-reorpadiuHmii GakTop: reosokaiis (reorpadiydi KOOPAWHATH), TeMIIEpaTypa Ta BOJOTICTh MOBIT-
psi, IPUPOIHUHN pamialiiiHuii (OH; CTYIiHP AHTPOIIOTEHHOTO BIUIMBY: PiBEHBb IIYMY, 3allMJICHICTh, JIESKI Te0XiMidHi
MOKa3HHUKH, OJIM3BKICTh (200 BiATaNIeHICTh) JOPOKHBOTO IMMOKPUTTS BiJI CITBCHKOTOCTIOAAPCHKUX YTilb; CTYIIHb IIPO-
SIBY €eKOCUCTEMHUX 3B’S3KIB: KUIBKICTh BUJIIB POCIIMH Ta iX MOBTOPIOBAHICTh, HASBHICTH iHBa3iHUX BUAIB Ta THX, IO
€ IHIUKATOpaMHU 3aCOJICHHS Ta 3a00JI0YEHOCTI, HASBHICT BHIIB, 3aHECEHUX A0 HamioHambHOTO KaTaiory 0ioToIiB
VYxpainu. Buxonsuu 3 nepesniky OCHOBHHUX TPyl (akTOpiB, OCHOBHIM MOKa3HUKOM palOHyBaHHS Oy/ie CTYyIiHb ITOB-
HOTH ()OPMYBaHHS MPUAOPOKHIX EKOCHCTEM.

BucHoBku. BpaxoByroun akTHBi3aLio pyaepaibHoi ¢uiopu Ha Buizaax i3 A3C, abo Ha BijialeHuX AUISHKaX
aBTOIIIISIX1B, MOYKHA CTBEPJKYBATH, IO B IIUX MICIIX MOBHOIO Miporo mie mpuHiun Jle lllarense-bpayHa, 3rimHo 3
KAM Oiocdepa CBOEI0 Pi3HOMAHITHICTIO KOMIICHCY€E IIKIUTMBUI BIUTUB 330BHI. ABTOp BOadae MEpCIEKTHBU MOJa-
JBIIUX JOCITIKEHb Y PO3MINPEHHI MepetiKy 00’ €KTiB, 30KpeMa, Jyske IIiKaBUM Oy/e TocTianTH (popMyBaHHS €KOCH-
CTEeMHHX 3B’S3KiB Ha IIJISIXaX BTOPUHHHUX KOMYHIKaIliH.

KuarouoBi cioBa: paiionysanns, exocucmemu, mazicmpani, MOHImopuHe, 1anowapmu
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JUHAMIKA BUKHUIIB 3ABPY/JTHIOIOYNX PEYHOBUH CTAHIOHAPHUMHA
TA IEPECYBHUMM JIKEPEJIAMHU 3ABPYJTHEHHS B MEJKAX YKPATHU

VY 3B’53Ky 3 Cy4acHHM CTPIMKHM COLIiaJIbHO-€KOHOMIYHMM PO3BHUTKOM SIK CBITY B LILJIOMY, TaK i YKpaiHu
30KpeMa, MiIBUIIYETHCS 1 PIBCHb aHTPOIIOTCHHOTO HABAHTAXKCHHS Ha TOBKULISL. Y IbOMY KOHTEKCTI aHaJIi3 BUKH-
B 320pyTHIOIOUMX PEYOBHH BiJl pI3HHX JIXKepe 3a0pyTHeHHS € OCUTh aKTyaJIbHUM, OCKUIBKH JI03BOJISIE BUSIBUTH
TUHAMIKY 3a0pyIHEHB Ta PO3pOOHTH HEOOX1THI 3aX0H MO0 MTOKPAIICHHS SKOCTI MOBITPSTHOTO OacerHy.

Mera. AHaii3 JUHAMIiK{ BHKUIIB 3a0pYIHIOIOYMX PEYOBHH CTAlliOHAPHUMH Ta MEPECYBHHMH DKepe-
Jamu 3a0pyJHCHHS B MeXaX YKpaiHH.

Metoan. CtaTHCTUYHUH, TpadiYHAN, TOPIBHIHHS.

PesyasTaTn. [IpoananizoBaHo JUHAMIKY BUKHIB 3a0pYIHIOIOUNX PedoBHH 3a mepion 2016 — 2020 po-
KiB. BusiBI€HO, IO KiNBKICTh BUKHIIB HEOE3MEUYHNX PEYOBHUH B aTMOC(hEpHE TOBITPS 3HAYHO CKOPOTHIIACS, Ha
CTallOHapHi JpKepelia 3a0pyIHEHHs MPHIaJia€ 3HAYHO OiblIa KiIbKICTh BUKUAIB, HDK Ha MEPECyBHI JpKepena.
IMpore, i 3apa3 BiJ TOKCUYHOT Aii PEYOBHH CTPaXKJal0Th BUCOKO YpOaHi30BaHI Ta MPOMHUCIIOBO PO3BUHEHI perioHH
VYxpainu. BusiBneHo, 1110 3a BUaMi €KOHOMIYHOT AisTIbHOCTI, HAWOUIbIIA KiJIBKICTh BUKUAIB B aTMOC(EpHE TOBi-
TPsl IPUIIAJaE HA EIEKTPOCHEPIeTUKY, T00OYBHY Ta NepepoOHy ITPOMHUCIIOBICTh; 3HAYHO MEHIIIA — Ha CLIbChKE Io-
CIIOJAapCTBO, BOAONOCTaYaHHA Ta TPAHCIIOPT.

BucHoBkH. BinbiicT perioHiB YkpaiHu 3 BACOKUM PiBHEM MPOMHUCIOBOTO PO3BUTKY IPOJOBKYIOTh 3a-
3HaBaTH 3a0pyAHEHb aTMOC(EPHOTO MOBITPsL. 3 YPaxyBaHHIM CyYaCHHX ITI00aNbHUX BUKIIHMKIB y chepi npu-
POJIOKOPUCTYBAHHS, PIOPUTETHUMH HANPSMKAMH 3MEHIICHHS HEraTUBHOTO BIUIMBY Ha IOBITPSHUN
OaceifH YKpaiHU €: MOy Isapr3allis AlbTEPHATUBHUX JKEPeJ HEepril; MOAepHi3allisi TPaHCIIOpPTY; CIIPHU-
SIHHSI PO3BHUTKY 3€JICHUX HACaPKEHb Ta 30H 1 T. 1HIIL

KJIFOUOBI CJIOBA: ammocghepne nosimps, cmayionaphi odcepena 3a0pyOHeHHs, nepecysi 0dice-
peia 3a6pyOHeH s, A8MOMOOLTbHUL MPAHCNOPM

Ax nuryBatu: Mensauuenko C. I'., Boragsopoa JI. M., Oxpemenko 1. B. Jlunamika BUKuaiB 3a0pya-
HIOIOYHMX PEUYOBHH CTALlIOHAPHUMHU Ta MEPECYBHUMH JKepesiaMu 3a0pyIHEHHS B Mexax YKpainu. Jlo-
ouna ma Ooskimna. Ilpobnemu  mHeoexonocii. 2023. Bum. 40. C. 42 - 52. DOL
https://doi.org/10.26565/1992-4224-2023-40-04

In cites: Melnychenko, S. G., Bohadorova, L. M., & Okhremenko, I. V. (2023). Pollutants emissions
dynamics by stationary and mobile sources of pollution within Ukraine. Man and Environment. Issues
of Neoecology, (40), 42 — 52. https://doi.org/10.26565/1992-4224-2023-40-04 (in Ukrainian)
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B ymoBax cy4acHOro €KOHOMIYHOTO Ta
COLIIaJIbHOTO PO3BUTKY YKpaiHH, OAHIEIO 3 TOJIO-
BHHX Ta aKTyaJbHUX IPo0JieM € IpobieMa 1oc-
TiHOTO 3a0pyaHeHHS AOBKULIA. [linBUIICHHIO
piBHSI HaBaHTA)KEHHsI Ha HABKOIMILIHE CEpeo-
BUILIE CIpUSE TIOCTiHE HapoOIIeHHA OOCsTiB
MPOMHCIIOBOTO BUPOOHHUIITBA Ta HEpalliOHATbHE
BUKOPHCTAHHS MIPUPOJHUX pecypciB [1].

3riAHO 3 KOHIIEMINIE€I0 CTAIIOTO PO3BHUTKY
VYkpainu, BayKJIMBAM ITPOOIEMHHIM acIEKTOM Ha-
1101 JIep KaBH € 3a0pyAHEHHS aTMOC(HEPHOTO T10-
BiTps. Bricoka KOHIIEHTpaIlis pi3HUX BHIIB 3a-
OpyIHIOIOYHX PEYOBHH B aTMOC(HEPHOMY IIOBi-
Tpi 3ryOHO BIUIMBAE HA TIPUPOJIHE CEPEIOBHIIC
Ta 30pOB’s 1 camonouyTTs oquan. CaMe ToMy
JIOCJIJDKCHHS JMHAMIKA BUKHUIIB 3a0pyIHIOIO-
YHUX PEYOBUH y TOBITPsIHUE TpocTip YKpaiHu €
JIOCUTBH Ba)KJIMBOIO Ta aKTYaJIbHOIO TEMOIO ChO-
ronenus [2 - 5].

I[MocTiliHe 3pocTaHHs KUTBKOCTI TPaHCHO-
PTHHUX 3ac00iB Ta HAPOILEHHS OOCSTIB MIPOMKC-
JIOBOTO BUPOOHHUIITBA € TOJIOBHOIO MPHYHHOIO
MIEBHOT'O CTYIICHSI PU3UKY IIO/I0 BUKU/IIB TOKCH-
YHHUX PEYOBUH B aTMOc(epHe moBitps [6]. Buxo-
JIST9H 3 LIBOTO, TS BUSIBJICHHS HETATHBHUX BILTH-
BIiB aHTPOIIOTEHHOTO CEPEIOBHUINA Ha TOBITPS-
HUI 6aceitH HeOOXiTHOK € PO3poOKa CTpaTerii,
METO/IMKH Ta AJITOPUTMY III0/I0 BU3HAYEHHS CTY-
TIEHST EKOJIOTIYHOI O€3ITeKH KOMITOHEHTIB aTMOC-
dbeproro nositps [7].

Bcemyn

JocmimkeHHs BITYM3HIHUX (PaxiBIliB BKa-
3YIOTb Ha Te, 10 KOHLCHTPALisI 3a0pYAHIOI0UHX
PEUYOBHH Y MOBITPSIHOMY MPOCTOPi YKpaiHu po3-
nofinena 1o ii Tepuropii HepiBHOMIpHO. | Ha 11e
BIUIMBAE PsiJl YMHHUKIB. IPOMHUCIIOBE BUPOOHUII-
TBO, aBTOTPAHCIIOPT, CUTLCHKOTOCIIOAAPCHKE BHU-
pob6uuITBO TOIIO [8]. Haiibinbin Hebe3neuHnMu
IUISL 30POB’Sl HACEJICHHS € TIPOMHCIIOBO PO3BH-
HeHi perionu: Jlyranceka, J[HIIpOTIETPOBCHKA,
Honerpka, XapkiBcbka Ta 3amopizbka 001acTi.
CaMe B iX Mekax CKOHIICHTpOBaHA HaHOLTbITIA
KUTBKICTh IIPOMUCIIOBHX TIOTYKHOCTEH YKpaiHHu,
sIKI HAWOLIBIIOI MIpOI0 YWHATH HETATHBHUMA
BIDIMB Ha MTOBITPSIHAHN TIPOCTIP.

Kpim toro, Oyno goBeneHO nmpsamy 3aiex-
HICTh MiX piBHEM 3a0pyAHEHHs! aTMoc(epHOro
HOBITPs B perioHax YKpaiHU Ta piBHEM 3aXBO-
proBanus Hacenenus [9]. Tak, nposeaeni goci-
mxerns [10 — 12] mokasyroTh, 1110 3 ITiABHIIEH-
HSIM KOHIIEHTPAIlil TOKCHYHUX PEUYOBUH B OKpE-
MHX 00JIacTSIX YKpaiHW MiIBHUILYETHCS i PiBEHBb
Ta IHTCHCHBHICTh 3aXBOPIOBAHOCTI HaCEJICHHS
[UX TEPUTOPIH.

Y 3B’s13KY 31 3HAUHNM BILUTUBOM SIKOCTI aT-
MOc(epHOTO TIOBITPS HAa CAMOIIOYYTTS Ta 3J10-
POB’sl HaceJeHHs, MOCTIHHNIA MOHITOPHHT YHC-
JIOBUX TMOKA3HHKIB BUKHIIB Ta KOHIICHTpAIIii 3a-
OpYTHIOIOYHX PEUOBHH Y MOBITPSHOMY MTPOCTOPI
TEPUTOPIH € JOCUTH BKIMBHM Ta aKTyaIbHHM.

Memoou oocniorcenns

O0’eKTOM JIOCTIDKEHHS € TIOBITPSHUI 0a-
ceiin Ykpainu. [Ipeaqmerom IOCHipKEHHS € cTa-
TUCTUYHMI aHaJTi3 JMHAMIKH BUKHIIB 3a0py/IHIO-
I0YMX PEUOBUH CTAIlIOHAPHUMH Ta TIEPECYBHUMHU
JoKepenamu 3a0pyIHeHHS B MeXax YKpaiHH.

[1ix yac mpoBeIEHHS OCITIPKEHHSI BUKO-
PUCTaHO HAYKOBI JIOPOOKW TPOBITHUX BITUH3-
HssHUX BYeHHX [2 - 8]. Oxpim Toro, iHdpopma-
LIAHOI0 OCHOBOIO JOCIIPKEHHS CTAJIM CTATHC-
TUYHI Matepianu JlepxaBHOI ci1yXOu cTatuc-
TUKM YKpaiHu mojo 3a0pyaHeHb aTMmocdep-

HOT'O TIOBITPS CTalliOHAPHUMH Ta MePECyBHUMHU
3abpyaHtoBauamu [13 — 17].

3a MOTOMOTOI0 CTATUCTUYHOTO METOTY
NPOaHANI30BaHO TMOKA3HUKH BHUKHIIB 3a0py-
HIOIOYHX PEUOBHH B aTMoc(epHe MoBiTps YK-
paiHM CTalliOHAPHUMHU Ta [IEPECYBHUMH JKepe-
namu 3a0pyaHeHHs BIpooBxk 2016 — 2020 po-
KiB, IPOaHaJIi30BaHO TWHAMIKY TTOKa3HUKIB 3a-
OpyIHEHHS B po3pi3i aIMiHICTPaTUBHO-TEPHUTO-
plaJIbHUX OIMHMIL YKpaiHU Ta MPOBEIECHO IO-
PIBHSUIBHUM aHAaJi3 JaHUX.

Pezynomamu docnidricennsn

Jlo ogHuX 3 HAHOIIBIINX 3a0pyTHIOBAYIB
MOBITPSIHOTO TPOCTOPY YKpaiHW HaJIe)KaTh CTa-
mionapHi mkepena 3adpynuentus (TEC, TEL,
KOTEJIbHI Ta IPOMHUCIIOBI mianpremctsa). Ciin
3ayBaXKUTH, 110 3a0pyaHEHHS aTMochepu Mae
r100ajbHi, perioHajbHI Ta JIOKAJIbHI HACIIKH.
Tak, BHACIIIOK Ty’K€ BUCOKUX 3a0pyaHEHD aT-
Moc(hepHOTro MOBITPs, Ha I00ANFHOMY piBHI B
aTMocdepi MOCTIMHO HAKONMUYYIOTHCS TapHH-
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KOBI ra3u, II0 € TOJIOBHUM (hakTopoM ocIiad-
JIeHHsI 030HOBOTO T1apy [12].

Ha perionansHOMY piBHI HacTiIKaMu 3a-
OpyIHEHB MOBITPSIHOTO MPOCTOPY €: KUCIOTHI
JIOII[I; TOTIPIIEHHS SKOCTI IOBITPs; IiJBH-
HICHHS| BMICTY NPU3EMHOTO O30HY; 3pOCTaHHS
BMICTY B MOBITPi OKpEMHX 3a0pY/THIOIOUUX pe-
4yoBuH. HepiBHOMipHE pO3MIIIEHHS CTalioHAap-
HUX JDKepeln 3a0pyIHEeHHs aTMOC(EpHOro Mo-
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BITpS 1O TEPUTOPii YKpaiHU 3yMOBIIOE HEPiB-
HOMIPHICTh Y BHUKHIAX 3a0pyIHIOIOYUX Pedo-
BUH BiJ JaHOTO BUAY 3a0pyIHIOBAYiB B IMOBIT-
psHMii OaceiH periowis mepxkasu [12 , 18].
IIpoanamizoBano craTucTH4HI daHi Jlep-
JKaBHO{ CITy>KOM CTATHCTUKN Y KpaiHU 00 BH-
KHJIIB 3a0pyTHIOIOYNX PEUOBHH B aTMOC(EpHE
TIOBITPS BiJI CTAIlIOHAPHUX Ta TIEPECYBHUX JIKE-
pen 3abpyaneHHs y nepion 3 2016 mo 2020
poxku (puc. 1) [13 - 17]. Busineno, 1o B 3a3Ha-
YeHUU TMepioj] iICTOTHO 3HU3WINCS BUKHIU BiJ
CTalliOHAapHUX Kepen 3a0pyaHenHs 3 3078,1

tuc. Ty 2016 pomi mo 2238,6 tuc. Ty 2020 potii.
To0OTo, 3a OcTaHHI I’ SAITH POKIB BUKHUIH BiJI CTa-
IIOHAPHUX JHKepes 3HU3WINCS Ha 839,5 THc. T.

30BciM iHIIA CUTYyAIlis CKIIanacs 3 BUKH-
JaMHu 3a0pyIHIOIOYMX PEYOBUH IO TEPHUTOPIi
Ykpainu BiJl mepecyBHUX JDKEpeT 3a0pyJHEHHS
— X KiJTBKICTh HABIIAKH, CYTTEBO 301ITBIIIIIACS.
Tak, KiTbKiCTh HeOe3MeYHNX PEYOBHUH, SKi Ha-
Jiiinum B atMmocepHe MOBITPA BiJl EPEeCyBHUX
okepen 3abpyanenHs y 2016 poui craHOBMIa
1420 Tuc. T, a B 2020 pomi — 1778,7 tuc. T,
TOO0TO 30LIbIIMIACS HA 358,7 THC. T.
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N Bi/T CTAaIliOHAPHUX JHKEPE

Bin nepecyBHuX Kepen

Puc 1 — /lunamika BUKHIIB 3a0py/JHIOIOYHX PEYOBUH B aTMOC(EpHE MOBITPsI CTALIOHAPHUMH Ta NEPECYBHUMHU
JoKepenamu 3a6pyanensst Ykpainu y 2016 — 2020 pokax [13 — 17]
Fig. 1 — Dynamics of emissions of pollutants into the atmosphere by stationary and mobile sources of pollution
in Ukraine in 2016-2020 [13 - 17]

Cepen ycix HeOE3MEUHUX PEUOBUH, SIKI
HaJXOASTh B aTMOC(epHe MOBITPs, 0COOIUBOT
yBaru 3aciiyroBye niokcun a3oty (puc. 2). NO;
3a3BHYAll yTBOPIOETHCS MIPU TOPIHHI OYb-IKHUX
peuoBuH. CIiJl 3ayBaKUTH, IO TOJOBHUMH 3a-
OpyIHIOBauaMH aTMOC(EpHOr0 MOBITPSA TiOK-
CHJIOM 30Ty € TEIUIOBI €IEeKTPOCTAHIIIl, JBH-
TYHU BHYTPIIIHBOTO 3rOPaHHS, 3aBOJIH.

Tak, SIKII0 MpoaHali3yBaTH BUKUIH J1i0-
KCHJy a30Ty B aTMoc(epHe moBitps (puc. 2), To
MOYKHa BH3HAYHTH, 110 nipotsirom 2016 — 2020
POKIB KiJIBKICTh BUKH/IIB IaHOI 320y HIOKOYOT
PEUOBHHHM BiJ CTaliOHapHUX JpKepen Oyia
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3HAYHO BHIIA, HIX BiJI IEPECYBHUX JDKEpE 3a-
Opynuenns. [Ipore, y aunamini mu 6aunmo, o
3a O3HAYCHUH MPOMIDKOK Yacy, 3a0pyIHEHHS
aTMOC(EepHOro IMOBITPS JTIOKCHAOM a30Ty BiJ
CTalllOHAPHUX JKEPE IS0 3MEHIITIOCS, & OT
BiJl TIEPECYBHHMX JDKEpEN — HAaBMaKHh 3POCIIO.
Taka TeHJEHIIiSA CBIIYMTH MPO TE, L0 HA TEPH-
Topii YKpaiHu B 11e# nepioJ] crocTepiranacs Te-
HACHLIS 10 3HAYHOTO 3MEHIIEHHS HMPOMHCIIO-
BOTO BUPOOHHMIITBA, 1 B TOH K€ 4ac — YUMAJIOTO
301IBIICHHS] TPAHCTIOPTHUX 32CO0IB Y KOPUCTY-
BaHHI HAceJEeHHS MO BCIX perioHax JepXaBH
[19].



ISSN 1992-4224 Jlropuna Ta nokimns. [Ipobaemu neoexonorii. 2023. Bumyck 40

, 160000 150581
jan]
o
= 140000 1242179 1263783 151509
S 120000 1090794
== ’
= € 100000
= oo
2 & 80000
2 8
= £ 60000
z 8
S E
=~ 40000 233482 [ 240265 [ 240719 B 250459 W 267831
5 20000
N4
=
M 0
2016 2017 2018 2019 2020
Pokn

B Bif cTarlioHapHAX HKEPEIT

Bin nepecyBaux mxepen

Puc. 2 — JIlunaMika BUKHIIB TIOKCHIY a30Ty B aTMOC(hEpHE TOBITPS CTAlliOHAPHUMU Ta TICPECYBHUMH
Jokepenamu 3a0pyanenHs Ykpainu y 2016 — 2020 pokax [13 - 17]
Fig. 2 — Dynamics of emissions of nitrogen dioxide into the atmosphere by stationary and mobile sources
of pollution in Ukraine in 2016-2020 [13 - 17]

Bussieno, 1o OuibIa KiIbKiCTh HeOe3IIe-
YHUX 3a0pYAHIOIOYAX PEYOBUH HAIXOINTH B
atMoc(epHe TOBITPS caMme BiJ CTalliOHApHUX
JoKepen 3a0pyaHeHHs. Takok BH3HAYEHO, IO
BiJl CTaIllOHAPHUX JKEpeN 3a0pyTHEHHS, OKPIM
JTIOKCUY a30Ty, y TIOBITPSIHUIA MIPOCTip HAJIXO-
ST 1€ | 1HIN IMOTEHIIMHO HeOe3euHi It
JIOBKIJUIS 3a0pyJIHIOIOUl pPEYOBHUHU, TaKi SK
(Tabm. 1): miokcu CipkH; TIOKCHI a30TY; OKCH/T
BYTJICIIIO; aMiaK; METaH; JIOKCHJI BYTJICIIO; Cy-
CIICHJ/IOBaHI TBEPJi YaCTUHKU; HEMETAHOBI Jie-
TKi OpTaHiuHi CIIONYKH.

3 aHani3y NWHAMIKW BUKHIIB CTallioHap-
HUMH JDKEpeTaMu OKpEMUX 3a0pYTHIOIOUYHX pe-
YOBWH, 3a3Hau€HUX y Tabmumi 1, MoXHa Tpo-
CITIIKYBaTH TaKi 3aKOHOMIPHOCTI y mepion 3
2016 o 2020 poxkwu:

- BUKUJIU CYCIIEHJIOBAaHUX TBEPAUX YaCTH-
HOK Y TIOBITPSIHE CEPEIOBUINE 3MEHIIMIUCH: Y
2016 pomi BoHu craHoBmiu 395, 8 THC. T, 10
2020 poky 3MeHmmiucs Ha 146,9 Tuc. T 1
cknamm 248,9 thc. T

- 3HAYHO 3MCHIINJIOCH HAIXOKEHHS /110~
Keuay cipku B atmocdepy: y 2016 pomi —
1076,4 tuc. T, a B 2020 — Bxxe 601,0 THC. T, M0
Ha 475,4 THC. T MEHIIIE;

- Y HEBEJIUKIH KiJTbKOCTI CKOPOTHIINCH BH-
KHAIM AioKcuy a3oTy: y 2016 poui 3aranbHa Ki-
JBKICTh HAJXOKSHHS B TIOBITPS 3a3HAUEHO1 3a-
OpyaHIOYOI peyoBUHU cTaHoBWiIA 240,2 THC.
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T, a 10 2020 poky 3meHmnacs i ckiraia — 181,3
THC. T;

- BUKHU/IM OKCUY BYTJIELIO TEX JEII0 3Me-
Hiuck: y 2016 pomi Bonu 0ynu 802,8 Tuc. T,
a B 2020 pomi cramu — 707,3 THc. T

- BUKU/IA HEMETAHOBHX JIETKHUX OpraHiy-
HUX CIOJIYK TaKOXK y HE3HAUHIH KITbKOCTI 3Me-
Hummcs: y 2016 pori BoHM cTaHOBWIM 52,2
tuc. T, y 2020 porii cknanu numie 40,6 Tuc. T;

- TEH/EHIUI0 10 3MEHIIEHHS MAalTh 1 BU-
KHIM B aTMocdepHe moBiTps amiaky: y 2016
porti — 18,8 tuc. T, a 8 2020 poui — 17,6 tuc. T;

- BiOyJOCh 1 3MEHIIEHHS HaIXOKEHHS
MeTaHy B MOBITpsHUE mpoctip: y 2016 porti —
466,5 tTnc. T,aB 2020 —-429,2 Tc. T, mo Ha 37,2
THUC. T MEHIIIE;

- HaJIXO/KEHHS JI0OKCHIy BYTJIELIO Cepel
iHIIMX 3a0pyAHIOIOYMX PEYOBHH HaiOinbliIe,
MpoTe TEK Ma€ AMHAMIKY /10 3MEHILEHHS: Y
2016 pori — 150581 Tuc. 1, a B 2020 pori — Bxke
109079,4 tuc T.

Sk Oyno 3a3Hayaad BHUIE, IHIIAMH HE
MEHIIl 3HAYHUMU 3a0pyIHIOBaYaM# aTMocdep-
HOTO TIOBITPSI € TIEpEeCcyBHI JpKepena 3a0pyi-
HeHHS. Y X CTPYKTypi roJOBHA KiIBKICTh BU-
KHJIIB [TPHUITAa€ caMe Ha aBTOMOOUIbHUI TpaH-
criopt. Tak, MajMBOM JUIs aBTOTPAHCIIOPTY €
OCH3MH Ta Ju3eNbHE MANKBO, 10 YNHITH YU HE
HaANO1IBIIMIA IIKiJIMBUI BIUIMB HA OBITps. [H-
TEHCHUBHICTh HETATUBHOTO BILIUBY aBTOMOOIJIb-
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Tabnauus 1
Junamika BUKHAIB 3a0pyAHIOI0UMX PeYOBHH B aTMOc(epHe NOBIiTPs1 YKpainu
cranionapaumu mxepesavu y 2016 — 2020 poxax, tuc. T [13 - 17]
Table 1
Dynamics of emissions of pollutants into the atmospheric air of Ukraine
by stationary sources in 2016-2020, thousand metric tons [13 - 17]
Ha3zga 3a0pyanioBauiB Poru
2016 2017 2018 2019 2020
CycnenioBaHi TBep/li YaCTHHKH 395,8 319,5 317,5 310,3 248,9
Jiokeun cipku 1076,4 726,2 698,1 676,0 601,0
Jiokcun azoty 240,2 2155 2153 205,1 181,3
Okcup ByITICIIO 802,8 728,4 7443 748,4 707,3
HeMmeTaHoBi JIETKi OpraHidHi CIIOJYKH 52,2 53,1 43,7 42,5 40,6
Awmiak 18,8 17,4 16,8 17,9 17,6
Meran 466,5 499,0 4511 4417 429,2
JlioKcunl BYTIICIIO 150581,0 124217,9 126378,3 | 121282,9 | 109079,4

HOTO TPAHCHOPTY Ha aTMocdepHe MOBITPS 3a-
JISKUTH BiJ] MJIOTO Py YAHHUKIB: TPHBAIOCTI
Ta PIBHS €KCIUTyaTallii TPaHCIIOPTHOTO 3aco0y,
SIKOCTI MajrBa, TEXHIYHOTO CTaHy CUCTEMH 3a-
MATIOBAHHSI JIBUTYHA, HASIBHOCTI Ta CTaHy KaTa-
J1i3aTOpiB B aBTOMOOLITI.

Boanouac, He3HauHa KiNbKiCTh TOKCHY-
HUX PEYOBHH Y TOBITPSHHIA IPOCTIip MOTPAILISE
BiJl IHIINX BUIB TPAHCIIOPTY: aBialliliHOTO, 3a-
JII3HUYHOTO, BOJHOTO, @ TAKOXK BUPOOHUYOI Te-
XHIKH.

TpancnopTHi 3aco0u, B OCHOBHOMY 3a-
OpyIHIOIOTh MOBITPSHUI MPOCTIp TPHOMA CIO-
cobamu:

1) kapTepHHMH ra3amu;

2) BYIJICBOJHSMH, 32 PaxyHOK BHIIApO-
BYBaHHS MMajkBa 3 TPyOOIPOBO/IIB Ta OaKiB;

3) BimmparbOBaHHMHU PEYOBUHAMH Ta ra-
3aMH, K1 TOTPAIUISIOTE B MIOBITPS Ye€pe3 BUXIIO-
Hi TpyOH.

Hani tabnumi 2 mokKas3yloTh, IO BIIPO-
ok 2016 — 2020 pokiB BUKHIN OKPEMHX 3a-
OpyIHIOIOUMX PEYOBHH B aTMOC(EpHE MOBITPS
VYkpaiHu aBTOTPaHCIOPTOM MAalOTh AHHAMIKY
o 30impmieHHs. Tak, y3aralpHIOIOYH TIOKa3-
HHUKH TabauIi 2, MOKHA CKa3aTH, II10:

1) ympomosx 2016 — 2020 pokiB Bij aB-
TOMOOUIEHOTO TPAaHCIOPTY JEII0 301TbIIMIIACS
KUTBKICTh BUKUIB TaKUX TOKCHYHUX PEUOBHH:
CaXKi, TIOKCUILYy CIPKH, JIOKCHIY a30Ty, OKCHUIY
BYIJICII0, HEMETAaHOBUX JICTKHX OpraHiYHUX
CIIOJTYK, OKCHITY a30TY;

2) 3a O3HAYCHMU IEpioJ] BiJ aBTOTPaHC-
MOPTY 3MEHIIUJIACS JIMIIE KUIBKICTh BUKH/IIB
amiaky (tabi. 2).

Taoéaunsa 2

JAuHamika BUKHAIB 3a0pyIHIOIOYHX Pe4OBHH B aTMOc(epHe NOBiTPs1 YKpaiHu
aBTOMOOLILHUM TpaHcmopToM y 2016 — 2020 pokax, Tuc. T [13 - 17]

Table 2

Dynamics of emissions of pollutants into the atmospheric air of Ukraine by road transport in 2016-2020,
thousand metric tons [13 - 17]

Poxn
Ha3zga 3a0pyaHioBauis

2016 2017 2018 2019 2020
Caxa 22,1 22,8 24,7 26,5 21,7
Jiokcun cipku 16,6 16,9 18,6 19,8 20,9
Hiokeunm a3oTy 152,6 153,8 170,4 178,8 189,9
Oxkcui ByTJIeIro 1071,2 1045,1 19749 1255,2 1358,4
HemeraHoBi JIeTKi OpraHiuHi CIIOTYKH 152,0 145,1 162,8 162,6 175,3
AMiak 0,009 0,008 0,007 0,006 0,007
Mertan 47 4,6 5,0 51 5,6
Oxcuj a3ory 0,8 0,8 0,8 0,8 0,9
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IIpoanamizoBaHO CTAaTUCTHUYHI ITOKa3-
HUKH BUKHIIB B aTMOC(epHE TOBITpS CTalioHa-
PHHMH JDKepelaMu 3a0pyJHEHHS 3a BHIAMH
eKOHOMIuHOI mismeHOCTI (prc. 3). Bussieno,
10 HaOINbIa KITBKICTh 3a0pyIHIOIOUUX pe-
YOBUH Y MOBITPSHUH MPOCTip MOTpaIuisie Bix
00’€KTIB €NeKTpOeHepreTUkH, T0OYBHOI Ta Te-
PEpOOHOT MPOMUCIIOBOCTI. 3HAYHO MEHIIIA KiJTb-
KiCTh BUKUZIB NPUIANa€ Ha CIIbCHKE TOCIIO-

TpchnopT, CKJIaACBKE rocrnogapcTBo,

MIOLITOBA Ta Kyp'epchbKa AisUIBHICTh

HHOBOIKCHHA 3 BiL[XOZ[aMI/I

KOHIMIIIHOBAHOTO TTOBITPS

Buau ekoHOMIYHOT JiSIIIBHOCTL

Kap'epiB

Cinbcbke, JicoBe Ta pHOHE TOCTIOAAPCTBO

Bojorocrauanss, KaHaizaiis Ta

[TepepoOHa MPOMHUCIIOBICTh

IMocTravaHHs eneKkTpoeHepril, ra3y mapu ta

JloO0yBHA IPOMHUCIIOBICTE 1 PO3POOIICHHS

JIApCTBO, TPAHCIIOPT Ta BOAOMOCTaYaHHs (pHC.
3). Kpim Toro, 3 aHamizy HaBeJCHUX JaHUX Ha
pucyHKy 3 Bu3Ha4eHo, mo y 2020 pori 3Ha49HO
CKOPOTHJIACS KUTbKICTh BUKUIIB Y TIOPiBHIHHI 3
2016 pokom, JuIIe MO OKPEMHUX BUAAX EKOHO-
MIYHOI [ISUIBHOCTI HE3HAYHO ITiABUIIAIACS.
Taka TeHAeHIlS TOB’s3aHA MEBHOIO MIipOIO 3i
CIaJ oM MPOMKCIIOBOTO BUPOOHULITBA Ha TEPH-
Topii Ykpainu [20].
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Puc. 3 — Bukuay 3a0pyHIOIOUYHX PEYOBUH B aTMOC(EpHe MOBITPst YKpaiHu
3a BUIaMH eKOHOMIUHOT fisutbHOCTI ¥ 2016 Ta 2020 pokax [13 - 17]
Fig. 3 — Emissions of pollutants into the atmospheric air of Ukraine by types of economic activity
in 2016 and 2020 [13 - 17]

Cnig 3ayBaxkuTH, 1110 B niepiof 3 2016 mo
2020 poKH JIeI0 3MEHIIMIACS KUIbKICTh BUKH-
JliB TOKCHYHHUX PEYOBUH B aTMOC(EpHE MOBITPS
VYKpaiHu cTalioHapHUMH JpKepelaaMu 3a0pya-
HEHHS y pO3paxyHKy Ha oJHy ocody. Y 2016
poli 3araJbHOYKpaiHCHKUI MOKa3HUK BUKHUIIIB
cranoBuB 72,1 kr/oco0y, a B 2020 poui 3mMeH-
mmBcs 110 53,6 Kr/oco0y.

VY perioHalbHOMY BUMIpi HaiOlIbIIa Ki-
JBKICTh TOKCUYHUX PEUYOBHH Y PO3PaxyHKY Ha
OJIHy 0COOy IpHIIajga€e Ha Taki aaMiHICTpaTH-
BHO-TEPHUTOPIaNbHI OJWHUII YKpainu: 3amnopi-
36Ky, JlHinponerpoBchKy, KwuiBchky, [loHe-
bKy, XapkiBcbky, JIbBiBcbKY Jlyrancbky Ta
IBano-®pankiBcbky — obmacti  (puc.  4).
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[IpuurHaAMH 1ILOTO € KOHIICHTpALIS y 3a3Haye-
HUX 00JIACTAX MPOMHUCIIOBOTO Ta CUILCHKOTOC-
[IOIapCHKOTO BUPOOHUIITBA, 4 TAKOXK BUCOKHIA
piBeHs ypOanizauii Tepuropii [10 - 11].

Cuiz 3a3Ha4YUTH, 110 OJHIEIO 3 IiIeH cTa-
jJoro po3BUTKy Ykpainn no 2030 poky e€
«Ilom’ IKLIIEHHS HACHIIKIB 3MiHHU KIiMaTy». 3Tri-
JTHO 3 II€I0 IULTIO, MOJIITUKA JIePIKaBU 30cepe-
JOUKeHa Ha MiHIMaii3allii BUKUIiB TapHUKOBUX
rasip IUISIXOM HHU3bKOBYIJICIIEBOI'O PO3BUTKY
BiTYM3HsHOI ekoHOMikH [21]. BuszHaueHo, mo
Ha CbOIOJHIMIHIN IeHb KUIBKICTh BUKHIIB B aT-
Moc(epHe TOBITPS B 3arajibHOMy 10 YKpaiHi
CKOpOTHWJIACS, TIPOTE ICHYIOTH TEPUTOPIaIbHI
JTUCTIPOTIOPIiI y 3a0pyMHEHHSX IOBITPS, IO
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MTOB’S13aHO 3 TEPUTOPIATLHUMH THCIIPOIIOPITi-
SMH Y PO3MIIIEHHI TTPOMHCIOBHX 00’ €KTIB 1O
TEepUTOPIi AepKaBH, a TAKOXK 3 HEPIBHOMIPHUM
PO3IOIIIOM HAaCEIICHHS.
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[TontaBcrka
Onecpka
MukonaiBcbka
JIbBiBCBKA
JIyranceka
KipoBorpasnceka
Kwuiscbka
IBaHO-®DpanHKiBChKA
3amopi3pka
3akapnaTchka
JKuromupceka
JloHeupbka
JHinporeTpoBchka
BonmnCchKa

Binauieka

IHICTPATUBHI OTHHUIIL

Aam

o

50

100

Y koHTEeKCTI 30epekeHHS SIKOCTI aTMOC-
(hepHOTO TMOBITPsT YKpaiHi HEOOXiAHO PO3pO-
OWTH Ty HU3KY 3aXOMiB, SIKi O 3HAYHO 3MEH-
[TyBaJii HEOE3MEeYHWH BIUIMB Ha TIOBITPSHUHA
MIPOCTIp Ha PI3HUX aIMiHICTPATUBHUX PiBHSIX.

150 200 250 300

KisnbkicTh BUKHIB, KI/0HY 0C00Y

Bukuau y 2020 porri

B Bukuan y 2016 pori

Puc. 4 — KinpkicTs BUKU/IIB 3a0pyAHIOIOYNX PEYOBHH B aTMOC(EPHE MOBITPS CTAlliOHAPHAMH JKEePEIaMH
3a0pyHEeHHS 110 perioHax YKpaiHu y po3paxyHKy Ha oJHy 0co0y y 2016 ta 2020 pokax [13 - 17]
Fig. 4 — The number of emissions of pollutants into the atmosphere by stationary sources of pollution
by region of Ukraine per person in 2016 and 2020 [13 - 17]

Jlo TpiopuTeTHHX HANpPSMKIB 3MEH-
HIEHHS HETaTHBHOI'O BIUIMBY Ha MOBITPSHHI
npocTip YKpaiHH pPEKOMEHAYETHCS BiJHECTH
HACTYIIHI:

- IOMYJISIpU3allisl anbTePHATUBHUX JIKepell
€HEePreTHKH, 30KpeMa BiTpOBOi, COHSIYHOI Ta Ti-
JIPOCHEPreTUKY;

- MOJIepHi3allisi TPaHCIIOPTHHUX 3ac00iB 3 Me-
TOYO 3MEHIIICHHS PiBHS BUKH/IIB, @ TAKOXK IOITY-
TSIpU3allisi BUKOPUCTAHHS €JIeKTPOMOOLTIB ce-
pel HaceJIeHHS;

- CIIPUSIHHSL PO3BUTKY 3€JICHUX HACAJKCHb
Ta 30H, 1[0 3HAYHO IMOKPAIIUTH SKICTh MOBITPS,
OCKIJIbKH 3MEHILIUTh PIBEHDb BYTJIEKHCIIOTO Ta3y
B TIOBITPSIHOMY CEPEIOBUIIL;
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- Y IPOMUCIIOBOCTI — IEPEXiJI BiJl BYTLILIS 0
MIPUPOAHOTO ra3y 3a MOXKIJIMBOCTI;

- OHOBJICHHSI Ta TIOCHJICHHS E€KOJOT1YHHUX
HOPM Ta CTaHJAPTiB Ha Pi3HUX aaMiHICTPaTHB-
HUX PiBHSX, L1010 IPOMHUCIIOBOI Ta CiJIbCHKOTO-
CIOJIAPCHKOI TisUTEHOCTI;

- Jep>KaBHA MiATPUMKA IPOrpaM, 100 3Me-
HIIIEHHS CIIOKMBAHHS €HEprii Ha MigIpHEMCT-
Bax Ta rocroJapcTBax, TETUIOi30IIllii Oy 1iBeNb
Ta PO3POOKH CydacHHX eHeproe()eKTHBHUX Te-
XHOJIOT1H;

- TIoJjaITbIlIa MIXKHAPOJIHA CHiBIpals YKpa-
M 3 kpaiHamu €C 110710 BIPOBAKEHHS €KO-
JIOT1YHO YUCTHX TEXHOJIOTIN Ta 3MEHIIICHHS BH-
KHJIIB 3a0py/IHIOIOYHX PEUOBUH B aTMocdepHe
MOBITPSL.



ISSN 1992-4224 Jlropuna Ta nokimns. [Ipobaemu neoexonorii. 2023. Bumyck 40

Bucnoexu

T'onoBHMME 3a0pyaHIOBadaMu aTMoche-
PHOTO MOBITPs Ha TepUTOPii YKpaiHu € cramio-
HapHi JpKepena Ta aBTOMOOUTBHUN TPaHCIIOPT,
NpY YOMY Ha TMepIlli Npuiagae 3Ha4HO BHUILA Ki-
JIBKICTh 320pyIHEHB.

3a BUIaMH €KOHOMIYHOI JisIJIbHOCTI Hal-
OiNbIIa KiNBbKICTh BUKU/IB B aTMOC(]epHE MOoBi-
TpsI IPUIIAJa€ Ha €TIEKTPOCHEPTeTUKY, TOOYBHY
Ta TIEpepoOHy MPOMHUCIIOBICTh, 3HAYHO MEHIIIA
— Ha CUIbCBKE T'OCIIOIapCTBO, BOIOIIOCTAYAHHS
Ta TPAHCIIOPT.

32016 mo 2020 pokwH, KUTBKICTh BUKHIIB
HeOe3MeuyHnX PEeYOBUH B aTMOC(EpHE MOBITPS
3HAYHO CKOPOTHJIACS, MPOTE OLIBIIICTh PEerio-
HiB YKpaiHH 3 BUCOKHM PiBHEM IPOMHCIOBOTO
Ta CUILCHKOTOCIIOAAPCHKOTO PO3BUTKY Bifl BH-
KAJIB Y TOBITPSIHE CEPEAOBUIILE MPOIOBKYIOTh
MOTEPIIATH.

AHani3yroud Cy4acHUH CTaH 3a0pyn-
HEHHS aTMOoc(epHOro TOBITps B YKpaiHi, MO-
JKHA MIKPECTUTH, IO 3arajbHa KiJIbKIiCTh

BHUKHIB B aTMoc(hepy MoKazye TeHEHINIO 0
CKOPOYEHHSI, 10 CBITYMUTH ITPO MEBHUH IPOTpec
y peai3alii 3axo/iB 3 €KOJOTIYHOTO 3aXHCTY.
[IpoTre HEOOXiAHO BiA3HAYUTH, 1110 ICHYIOTH I10-
MITHI perioHabHI BiIMIHHOCTI B PiBH:X 3a0py-
JHEHHS MOBITPs, IO 3yMOBJICHI HEpPiBHOMIp-
HUM PO3MIIICHHSIM MPOMHUCIOBUX OO'€KTIB i
pO3IIOAIOM HACEIICHHS B KpaiHi.

3 ypaxyBaHHSIM CyYacHUX TJIOOaThHIX
BUKJIIMKIB Yy cdepi NpUPOIOKOPHCTYBaHHS,
MPIOPUTETHUMH HaNpSIMKaMH 3MEHILICHHS He-
TaTHBHOTO BIUTMBY Ha MOBITPSHUI OaceiH YK-
paiH| €: TOmyJsIpU3allis albTepPHATHBHUX JKe-
pel eHeprii; MoJepHi3allisi TPaHCIOPTY; CIpPH-
SIHHSI PO3BHUTKY 3€JICHHX HAaca/UKEHb Ta 30H; T1e-
pexin Bif BYTUuIst 4O MPUPOIHOTO Tasy; MOCH-
JICHHS €KOJIOTIYHUX HOPM 1 CTaHAapTiB; AepiKa-
BHA MATPUMKA eHEeProepeKTHBHUX MIPOrpaM Ta
MDKHApOJHA CITIBIIpans y BIPOBaKEHHI YHC-
TUX TEXHOJIOTIH.

Kongnixm inmepecie

ABTOpY 3aABIAIOTH, MO KOHQIIKTY iHTEpECiB 1040 MyOIiKamii mboro pykonucy Hemae. Kpim

TOTO, aBTOPH MOBHICTIO IOTPUMYBAJIMCSI €TUYHUX HOPM, BKJIIOYAIOUH TUIATIaT, (pambcudikaiito TaHuX
Ta MO/IBiIHY MyOITiKaIIio.
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POLLUTANTS EMISSIONS DYNAMICS BY STATIONARY AND MOBILE SOURCES
OF POLLUTION WITHIN UKRAINE

Due to the current rapid socio-economic development of both the world as a whole and Ukraine in partic-
ular, the level of anthropogenic load on the environment is increasing. In this context, the analysis of emissions of
pollutants from various sources of pollution is quite relevant, as it allows to identify the dynamics of pollution and
develop the necessary measures to improve the quality of the air basin.

Purpose. Analysis of the dynamics of emissions of pollutants by stationary and mobile sources of pollution
within Ukraine.

Methods. Statistical, graphic, comparison.

Results. The dynamics of emissions of pollutants for the period 2016-2020 were analyzed. It was found
that the number of emissions of hazardous substances into the atmospheric air has significantly decreased, station-
ary sources of pollution account for a much larger number of emissions than mobile sources. However, the highly
urbanized and industrialized regions of Ukraine are still suffering from the toxic effects of substances. It was found
that according to the types of economic activity, the largest amount of emissions into the atmospheric air falls on
the electric power industry, extractive and processing industry; significantly less - for agriculture, water supply
and transport.

Conclusions. Most regions of Ukraine with a high level of industrial development continue to suffer from
atmospheric air pollution. Taking into account modern global challenges in the field of nature management, the
priority directions for reducing the negative impact on the air basin of Ukraine are: popularization of alternative
energy sources; modernization of transport; promoting the development of green spaces and zones, etc

KEYWORDS: atmospheric air, stationary sources of pollution, mobile sources of pollution, road
transport

References

1. Bashtannik, M.P., Zhemera, N.S., Kiptenko, E.M. & Kozlenko, T.V. (2014). State of atmospheric air pollution
over the territory of Ukraine. Scientific works of the Ukrainian Research Hydrometeorological Institute, 266,
70-93. [in Ukrainian].

2. Obykhod, G. O., Omelchenko, A. A. & Boyko, V. V. (2016). Ecological danger of the atmospheric air of
Ukraine: spatial structuring. Bulletin of the Azov State Technical University. Series: Economic Sciences, 31
(1), 160-167. https://doi.org/10.31498/2225-6725.31.2016.104836 (In Ukrainian).

3. Trehobchuk, V. (2002). Concept of sustainable development for Ukraine. Bulletin of the National Academy of
Sciences of Ukraine, 2, 31-40. (In Ukrainian).

4. Rybalova, O. V., Byelan, S. V. & Artemiev, S. R. (2013). Vyznachennya ekolohichnoho ryzyku pohirshennya
stanu atmosfernoho povitrya z urakhuvannyam khimichnoyi nebezpeky rehioniv Ukrayiny [Determining the
environmental risk of atmospheric air deterioration taking into account the chemical hazard of the regions of
Ukraine]. Problems of emergency situations, 18, 196-209. (In Ukrainian).

5. lvanyuta, S.P. & Kachynskyi, A.B. (2013). Ecological safety of the regions of Ukraine: comparative assess-
ments]. Strategic priorities, 3, 157-164. (In Ukrainian).

6. Baryshnikova, O. E. (2009). Statistical study of atmospheric air pollution of Ukraine by anthropogenic sources.
Ukrainian society, 1 (28), 87-96 (In Ukrainian). doi: https://doi.org/10.15407/socium2009.01.087 (In Ukrain-
ian).

~51 ~


mailto:sofiya.melnichenko.98@gmail.com
https://orcid.org/0000-0002-5940-7943
mailto:lbohadorova09@gmail.com
https://orcid.org/0000-0002-9072-3434
mailto:i.v.okhremenko@ukr.net
https://orcid.org/0000-0001-9659-9043
https://doi.org/10.31498/2225-6725.31.2016.104836
https://doi.org/10.15407/socium2009.01.087

ISSN 1992-4224 Jlropuna Ta nokimns. [Ipobaemu neoexonorii. 2023. Bumyck 40

7. Rusilo, P. O., Kostyuk, V. V. & Afonin, V. M. (2008). Impact on the environment of automobile transport at
all stages of its life cycle. Scientific bulletin of NLTU of Ukraine, 18(3), 85-89. (In Ukrainian).

8. .Savenets, M. V., Dvoretska, I. V. & Nadtochiy, L. M. (2015). The current state of atmospheric air pollution
in Ukraine according to data from the Sentinel-5P satellite. Visnyk of V. N. Karazin Kharkiv National Univer-
sity, series: “Geology. Geography. Ecology 7, 51, 221-233. https://doi.org/10.26565/2410-7360-2019-51-16
(In Ukrainian).

9. Rychak, N. L., Kizilova, N. M., Maistruk, V. A., Makarenko, A. S. & Prohnimak, O. S. (2021). Mathematical
analysis of atmospheric air pollution on the territory of Ukraine using data from open sources. Bulletin of the
Vinnytsia Polytechnic Institute, 4, 20-31. https://doi.org/10.31649/1997-9266-2021-157-4-20-31 (In Ukrain-
ian).

10. Mishchuk, O. S. (2019). Multi-step trend forecasting of atmospheric air pollution indicators. Scientific bulletin
of NLTU of Ukraine, 29 (8), 142-146. https://doi.org/10.36930/40290826 (In Ukrainian).

11. Savenets, M. V., Osadchiy, V. I. & Oreshchenko, A. V. (2021). Monitoring of atmospheric air quality over the
territory of Ukraine with details for cities based on data from the Sentinel-5P satellite. Bulletin of the National
Academy of Sciences of Ukraine, 3, 50-58. doi: https://doi.org/10.15407/visn2021.03.050 (In Ukrainian).

12.Horoshkova, L. A., Khlobystov, E. V. & Trofymchuk, V. O. (2019). Economic and statistical modeling of the
determinants of the dynamics of environmental pollution in Ukraine. Economics and management organiza-
tion, 2 (34), 46-55. https://doi.org/10.31558/2307-2318.2019.2.5 (In Ukrainian).

13. Prokopenko, O. M. (2017). Dovkillya Ukrayiny za 2016 rik [Environment of Ukraine for 2016]. State Statis-
tics Service of Ukraine. Retrieved from https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm (In
Ukrainian).

14. Prokopenko, O. M. (2018). Dovkillya Ukrayiny za 2017 rik [Environment of Ukraine for 2017]. State Statistics
Service of Ukraine, Retrieved from https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm (In
Ukrainian).

15. Prokopenko, O. M. (2019). Dovkillya Ukrayiny za 2018 rik [Environment of Ukraine for 2018]. State Statistics
Service of Ukraine, Retrieved from https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm (In
Ukrainian).

16. Prokopenko, O. M. (2020). Dovkillya Ukrayiny za 2019 rik [ Environment of Ukraine for 2019]. State Statistics
Service of Ukraine, URL.: https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm (In Ukrainian).

17. Prokopenko, O. M. (2021). Dovkillya Ukrayiny za 2020 rik [Environment of Ukraine for 2020]. State Statistics
Service of Ukraine, Retrieved from https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm (In
Ukrainian).

18. Savenets, M.V., Dvoretska, I.V., Kozlenko, T.V., Komisar, K.M., Umanets, A.P. & Zhemer, N.S. (2023).
State of atmospheric air pollution in Ukraine on the eve of full-scale Russian invasion. Part 1: Surface content
of pollutants. Ukrainian hydrometeorological journal, 31, 69-87. https://doi.org/10.31481/uhmj.31.2023.05
(In Ukrainian).

19. Yatsenko, Yu., Shevchenko, O. & Snizhko, S. (2018). Assessment of the current level and trends of atmos-
pheric air pollution in Ukrainian cities with nitrogen dioxide. Bulletin of Taras Shevchenko Kyiv National
University. Geology, 3, 87-95 (In Ukrainian).

20. Zaporozhets, A., Babak, V., Sverdlova, A., Shcherbak, L. & Kuts, Yu. (2022). Overview of the state of air
pollution by energy facilities in Ukraine. System Research in Energy, 2 (71), 42. https://doi.org/10.15407/sren-
ergy2022.02.042 (In Ukrainian).

21. Medynets, S.V., Medinets, V.I., Kovalova, N.V. & Soltys, I.E. (2018). Implementation of EU Directives to
solve the problem of nitrogen pollution of atmospheric air in Ukraine. Visnyk of V. N. Karazin Kharkiv Na-
tional University series “Ecology ”, 19, 6-18. https://doi.org/10.26565/1992-4259-2018-19-01 (In Ukrainian).

The article was received by the editors 12.10.2023
The article is recommended for printing 10.11.2023

~52 ~


https://doi.org/10.26565/2410-7360-2019-51-16
https://doi.org/10.31649/1997-9266-2021-157-4-20-31
https://doi.org/10.36930/40290826
https://doi.org/10.15407/visn2021.03.050
https://doi.org/10.31558/2307-2318.2019.2.5
https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm
https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm
https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm
https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm
https://ukrstat.gov.ua/druk/publicat/Arhiv_u/07/Arch_dov_zb.htm
https://doi.org/10.31481/uhmj.31.2023.05
https://doi.org/10.15407/srenergy2022.02.042
https://doi.org/10.15407/srenergy2022.02.042
https://doi.org/10.26565/1992-4259-2018-19-01

ISSN 1992-4224 Jlroauna ta poskiuis. ITpobaemu eoekosorii. 2023. Bunyck 40

DOI: https://doi.org/10.26565/1992-4224-2023-40-05
YK (UDC): 502.11:502.5(477.46)

I. B. KPABHOBA, xauz. reorpad. HayK, J01I.,
JIOIICHT KaeApyr SKOJIOTIT Ta Oe3MeKN KUTTEMISITLHOCTI
e-mail: irinakravzova@gmail.com ORCID ID: https://orcid.org/0000-0003-3431-473X
Ymancoruti Hayionanvrutl ynigepcumem cadi6HUYmMed
ByJ. [HCcTUTYTCBKA, 1, M. YMaHb, Uepkacbka 001., 20300, Ykpaina
I. I. MOCTOB’SIK, a-p c.-T. HayK, pod,
TIEPIITUI MPOPEKTOpP Y MaHCHKHUN HAI[IOHABHUN YHIBEPCUTET Ca/liBHUIITBA
e-mail: mostovjak@gmail.com ORCID ID: https://orcid.org/0000-0003-4585-3480
Ymancoruti nayionansrutl yrisepcumem cadisHUYmMea
ByJ. [HcTUTYTCBKA, 1, M. YMaHb, Uepkacbka 061., 20300, Ykpaina
C. I1. COHBKO, g-p reorpad. Hayk, mpod.,
npodecop kadeapu eKoJIorii Ta Oe3MeKH KUTTEAISITLHOCTI
e-mail: sp.sonko@gmail.com ORCID ID: https://orcid.org/0000-0002-7080-9564
Ymancoruii nayionanvrutl yrigepcumem cadigHuymea
By [HCTHTYTCRKA, 1, M. YMaHb, Yepkackka 00:1., 20300, Ykpaina,
H. B. MAKCUMEHKO, n-p reorpad. Hayk, npod.,
3aBimyBavka Kadenpu eKOJIOTi9HOTO MOHITOPHHTY Ta 3aIlOBiTHOI CITPABH
e-mail: maksymenko@karazin.ua ORCID ID: https://orcid.org/0000-0002-7921-9990
Xapxiscokuii HayionanvHul ynisepcumem imeni B. H. Kapazina
Maiigan CBoOosy, 4, M. Xapkis, 61022, Ykpaina
J. B. IIUSH, xana. reorpad. HayK, 01,
JIOLICHT Kad)epu TYypU3My Ta €eKOHOMIKH
e-mail: shiyandv2017@gmail.com ORCID ID: https://orcid.org/0000-0002-6464-0766
Kpusopizvkuii deporcagruil nedazoziunuil yHisepcumen,
np. 'arapina, 54 m. Kpusnii Pir, 50086, Ykpaina

AHTPOIIOT'EHHA KOMYHIKATABHICTh YEPKACBKOI OBJIACTI
AK EKOCUCTEMOYTBOPIOIOYA CKIIAJJOBA CYYACHOI
JJAHAIA®THOI CTPYKTYPHU PETIOHY

Mera. [locniguTi aHTPONOreHHY KOMYHIKaTHBHICTH Uepkachbkoi 00slacTi SIK €KOCHCTEMOYTBOPIOIOYY
CKJIaJIOBY CydacHO{ TanAmadTHOT CTPYKTYpH TEPUTOPIT TOCITIPKEHHSI.

Metoau. [IpuHUMD NPHUPOAHO-AHTPOIIOTEHHOTO CYMICHHIITBA, 3arallbHOHAYKOBI, 1 KOHKPETHO HayKOBi
METOJIY HAyKOBOTO MOIIYKY.

PesyasTaTn. OcoOIMBOCTI IPUPOTHIX YMOB 1 MPUPOIHUX pecypciB Uepkacbkol 00acTi 3yMOBJIEHI reo-
rpadiYHIM TOJOXKEHHAM y Mexkax JIHicTepcrko-/Hinposcbkoro Ta JIliBoGepeskHO-JHITPOBCHKOTO JIiCOCTETIOBUX
KkpaiB CximHO-€Bporeiichkoi piBHUHHOI Kpainu. Kiac mopoxHix manamadTiB TepuTOpii DOCHimKEeHHS chOopMO-
BaHMH TaKMMH TUIIAMH JIOPIr: aBTOMOOLIbHI, IPYHTOBI, JIICOBI Ta MOJIBOBI JOpOTH, 3ani3HuLi. HaliBummii iHnexc
KOMYHIKaTHBHOCTI 3a JJOB)KMHOIO aBTOMOOUIBHHMX JIOPIr MaroTh YMaHChKMH palioH Ta Uepkacbkuii paiion, a
HaWHMKY1 TIOKAa3HUKH Y 30JI0TOHICEKOMY paifoHi. HaliBumuii iHAeKC KOMYHIKaTUBHOCTI 3a JOBXHHOIO IPYHTO-
BUX JIOpIr Mae YMaHCBKHH paiioH, a HAHWKINI — 3BEHUTOpOACEKHN paifoH. HalBumuii iHIekc KOMyHIKaTHB-
HOCTI 32 JIOBXMHOIO TIOJIbOBUX Ta JIICOBHX JOPIr MaloTh 30J0TOHICBKUI paiioH, YepKackKuil paiioH, a HAWHMK-
YU TOKa3HUK — 3BEHUTOPOJCHKUI paiioH, YMaHChKuUi paiion. HaliBummii iHAEKC KOMYHIKATHBHOCTI 32 JTOBXKH-
HOIO 3aJIi3HUIB Mae YepKachbKui paiioH, a HAWHIDKYMN — 3BEHUTOPOACHEKHN palioH

BucnoBku. HaifBumiuii iHgekc 3arajibHOi aHTPOIIOTCHHOT KOMYHIKATUBHOCTI Ma€ 30JIOTOHICEKHN paioH
Yepxacekoi 001acTi, ToOTO Mae HalOLIBIINI CTyIIEHb aHTPOIOTeHHOI TpaHc(opMalii TepuTopii Ta aHTpoIIO-
TeHHOT'O HaBaHTa)KeHHSI.

KJIIOUYOBI CJIOBA: anmponoeennuii aanowaghm, 00podiCHill 1aHOwadm, anmponocenia KOMyHiKa-
musnicmy, Yepkacvka obnacms, payionanbhe npupoOoKOPUCHYEAHHSL
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Bucokwuii cTymiHb aHTPONOTEHHOI TpaH-
chopMartii IpUPOTHOTO CEPEIOBUIIA 3YMOBUB
(dopMyBaHHS Ta PO3BUTOK y CyYacHid CTpyK-
Typi nanmmadTHOI 0OOJIOHKH 3eMJi TaKoro
YTBOpEHHs sIK aHTporocdepa. Bona BOymyBa-
Jacs y KOHICHTPUYHI OOOJIOHKM JKHMBOI Ta
HEXHMBOI MPUPOAM HAIIOI IJIAHETH, NOLIWPHB-
IFCh y BEPXHI mapu Jitochepu, po3IIHpsIEo-
4uCh y armocdepi Ta rigpocdepi, MOBHICTIO
BKITFOUUBIIH y CBOE (PYHKIIIOHYBaHHS PEUOBH-
Hy menochepu Ta Oiochepu. AHTpomochepy
(GhOopMyIOTh PI3HOMaHITHI TPYyMU Ta KJacH aH-
TPOIOTEHHUX JIaHIMA(TIB, TPEACTABICHUX SIK
BJIaCHE aHTPOIIOTEHHUMHU JaHIadTaMu, Tak i
pI3HUMH 32 KOHCTPYKII€I0 Ta CKIaJHICTIO
opraizariii jJaHIIaQTHO-TEXHIYHUMHU CHUCTE-
MaMmH. BapTo 3a3HauuTH, M0 UMM BUIHUA pi-
BEHb TEXHIYHOTO PO3BUTKY COLIyMy, THM
OTPUMYEMO CKIIQJHIIIY CydYacHY JaHAIIapTHY
CTPYKTYpY TEpHUTOpii i3 TepeBaKaHHsAM y il
OymoBi mrTyuHoi peuoBuHu [1]. PoHOBI aH-
TPOIIOTeHH] JaHAmAaPTH BioOpaKalTh TOJIO-
BHY CIIeliali3allilo perioHy, a rpymna Kapkac-
HUX JaHamadTiB GOpMye MEpEKeBY CTPYKTY-
Py, AKOIO BiIOYBa€ThCs MEPEMIIIEHHS Pi3HUX
3a 00’€MOM IIOTOKIiB pPEYOBHHH, €Heprii Ta
indopmarii [2].

HopoxHi manmmadTa — JIiHIHHO BUTSIT-
HYTi TaHqmadTHI KOMIDIEKCH, MO SIKUM BiiOy-
BAETHCSl TIOCTIHE TIEpEMIIIEHHsI aHTPOIIOTEeH-
HUX CGHEProInoToKiB. BoHu ¢opmyroTh aHTpo-
MOTEHHUM KapKac TEpHUTOpii, MEepeTHHAIOYH
(OHOBI aHTPONOTEHHI JaHAMAPTH Ta BUCTY-
M4y KaTamxi3aTopoM PO3BHUTKY PI3ZHOMAHIT-
HUX TPUPOJHUX 1 CyCHiIbHO-TeorpadiuHux
nporeci. Lle moBHOLiIHHI NMOipYyHKIIOHANBH]
JMaHAMAPTHO-TEXHIYHI CHCTEMH, 3a JIOTIOMO-
TOI0 SIKUX BiZIOyBa€eThCA «KOMYHIKalis (0OMiH
PEYOBUHOIO, SHEPri€l0 Ta iH(pOpMAIl€r) Mik
pi3HUMHM KJacaMu, MiIKJIacaMH Ta TUIaMU
AQHTPOIIOTEHHUX JTaHAAa]TiB.

Hopoxni nanmmapTa € 006’ €KTOM J0C-
JJDKEHHST PI3HUX HAYK 1 HAYKOBHUX HAIPSIMIB.
[Mpobnematrka opranizamii, QyHKIIOHYBaHHS
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Ta PO3BUTKY JOPOXKHIX JaHAmA(TIB po3pod-
JsI€ThCS PaxiBISAMH-TOPOKHUKAMHU, HPOEKTY-
BaJIbHUKaMHU, Oiojioramu, reorpagamu, eKoJo-
ram, iCTOpUKaMH, Kpae3HaBISIMHU, JaHAmad-
THUMHU JU3aiiHepaMu, (QaxiBIsMH B Tamy3i
03CJICHEHHS TEPUTOPIN CIEIiaIbHOTO MPU3HA-
yenus tomo [3, 4]. 3okpema daxisii-
JOPOYKHHUKHU 3a3HAYal0Th, IO JOPOTH — IIe TOC-
IMOIapChKUI 00’ €KT BiANOBIMHOTO (PYHKITIOHA-
JIBHOTO TIpHU3HAYeHHs [5].

Y 3akoni Yxkpaiam «IIpo mopoxHiit
PyX» 3a3Ha4yeHo, 0 aBTOMOO1IbHA JJOpOTra, 1Ie
€ BYJIMIL, IO SIBJISIE COOOI0 YacCTUHY TEPHTO-
pii, i B HACEIEHOMY MTyHKTi B TOMY YHCIi, TPH-
3HAauYeHa IS PyXy TPaAHCIOPTHUX 3ac00iB 1
HIIIOXO/iB, 3 YCiMa CIlopyJaMu, pO3MIlICHUMHU
Ha Hiii [6].

3 mormAmy  aHTPONOTeHHOrO  JIaHj-
nrayTo3HaBCTBA AOPOXKHI JaHIAPTH POIKPH-
BalOThCS SIK BIJTIOBITHUI KJ1aC aHTPOIIOTEHHUX
naummadTis. I'.I. Tenucuk [7, 8] 3a3nauae, mo
JOPOXKHI NMaHmAmapTH — e CKIAAHI CUCTEMHU
AHTPOIIOTEHHOTO MOXO/KEHHS, Xapakrep (QyH-
KIIOHYBaHHS 1 CTPYKTYpY SIKHX BH3HA4YalOTh
came JIOpoTd i Tpuiersi 1o Hux o0’exTH (iH-
JKEHEpHI CIIOpYIH, CEPBICHI ITyHKTH, JICOBI
cMyTH TomIo). Jyisl HUX XapakTepHi Taki O3Ha-
KH: JIiHIHHE PO3TallyBaHHS B IMPOCTOPI; ITOC-
TIHHUN pyX PEUOBHHU Ta EHEPTii; HEyXWIIbHE
3pOCTaHHS pOJIi Ta 3HAYCHHA Yy CyYacHid
JTaHMmapTHIA CTPYKTYpl TEPUTOPIi; €KOJIOTo-
¢dopmyBanbHa QyHKIis. BomHouac, mi sana-
mapTH MalTh KapKacHe 3HaYeHHS (3 IXHIX
3aHenaioM a00 3HHKHEHHSIM BiJIOYBa€eThCs
Jerpajailis W 1HIIMX KJIaciB aHTPOIIOrEHHUX
nanqmadTiB). I3 3apoaKeHHAM caMe TOPOKHIX
i cennTeOHUX JaHAWA(TIB Y MeXax KOXKHOTO
KOHTHHEHTY YM aKBaTOpii MOYMHAETHCS aKTH-
BHUI1 Mpolec aHTpornoreHizanii ta GopMmyBaH-
HSl 1HIIUX KJ1aciB aHTPOIIOTEHHUX JIaHAMA]TIB.
Bonu matoTh rnobanbHe 3HaueHHs. B mexax
KapKaCHHX  aHTPONOTeHHUX  JaHImagTiB
(dikcyeThcsl TIOBHA repelymoBa ycCiX MPHUPOJ-
HUX KOMIIOHEHTIB 1 JaHAmagTHUX KOM-
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IJIEKCiB. Y KapKacHUX JaHmmadTax 3ocepe-
JOKSHUH HAWTOTYXKHIMIMKA TEXHIYHUH, JOICH-
KW Ta TYMaHICTUYHAN TOTEHIIaId MUHYJIOTO
1 Cy4acHOCTi, II0 BH3HAYATIOTH 1 (HOPMYIOTH
MaioyTHe maHamadTHOl chepu 3emmi. Came y
CTPYKTypl KapkacHi maHmmadth pasoMm i3
IPOMHCIIOBUMH BHHIIUIM 332 MEKi HaTypaJIbHOT
nangmadpTHOl chepu 3emiti 1 GpopMyroTh Bke
AHTPOIIOTeHHY JaHamadTHy chepy.

Banpuyk-Opkyma O. M. [9] neransHO
po3poduia TEOPETUKO-METONOJIOTIUHI OCHOBU
JIOCITI/DKEHHST JTOPOXKHIX JaHAmadTiB K Bij-
MOBITHOTO KJIacy aHTPOMOTEHHUX JaHAamad-
TiB. Buokpemuna i oOrpyHnryBana etanu ¢op-
MyBaHHS JOpoxHiX maHgmadTie [lomims,
Jochiania iXHIO CTPYKTypy, periOHanbHI TH-
M, TeOoXIMIYHI Ta €KOJOriYHI OCOOJIHMBOCTI;
BUKOHANa Kiacu(ikamiro Ta palOHyBaHHS
JIOPOKHIX JAHAMA(TIB TEPUTOPIi AOCITIIKEH-
Hi. 30KpemMa aBTOp 3a3Hayae, M0 JOPOXKHI
maHAmapTH — e cnenudiaHi eKOCUCTEMH, SKi
00yMOBJIEHI, HacaMmIiepel, OCOOJUBOCTIMU
(GYHKLIOHYBaHHS TPAHCIIOPTY.

Bonosuk B.M. nae anamiz IOpOXKHIX
nanamadTie [Toaiuist 3 NO3MIIA €THOKYJIBTY-
pHOTO JaHAmAadTO3HABCTBA; BUBYAE ETHOKY-
JIBTYPHI OCOOJIMBOCTI NOPOXHIX JaHImaTiB
[Monimns. st MOJEIEHOTO PETIOHY PO3KPHBAE
KOHBEPreHTHI KOMYHIKaIiliHi  0COOIHBOCTI
(YHKIIIOHYBaHHS JOPOXKHIX JTaHAMA(TIB, IO
noB’s3aHi 3 MupHUMH (BiHHMIBKHWIA TOCTH-
Helb, Konomuiicbkuil nuisx, nopora no bpau-
naBa) i BifickkoBumu (Kyumancekuit Ta Yop-
HUN [UISIXM) MIrpamisiMi y pi3HHX CTparax
eTHOXpOHOTOITy. OGIPYHTOBY€E BHOKPEMIICHHS
BOJHOTO IIJKIACYy JOPOXHIX NaHAmadTiB
tepuropii pociimpkerns [10]. LikaBuM € mor-
JIsi7i HAYKOBIA HAa JIOPOXKHI JaHamadTu sk
OpUKIa] KlIacy KOHTYpHHX reorpadiuHux
KapKacHUX CTpykTyp. B.M. Bonosuk nwume:
«KoHTYpHI CTpyKTYpH MaroTh 3aMKHYTI KOH-
TypH a6o rpa¢u. [lo HUX MOTPiIOHO BiTHOCUTH
TPAHCHOPTHI CHCTEMH 31 CKIIAJHOI CXEMOIO
oprasizarii: pi3HOBUIN aBTOMOOUIBHHX,
3aJI3HUYHUX, TPYOOIPOBIAHMX, MOBITPSHUX 1
TEJIEKOMYHIKalifHUX (QOpM, SKi € OCHOBHHM
KJlacoM reorpadiuHo peNeBaHTHUX CHCTEM 1
BUKOPUCTOBYIOTECSI JUISI aHAITI3Yy CTPYKTYpPHHX
npobjeM, 0 BHHUKAIOTh 3 y IbOMY Kiaci
rpagisy [11].

Henncuk I'.I., Bampuyk-Opkyma O.M.,
Kanceka B.B., Kanmcekuii B.C., Ko3uncpka
LIL. mocmigunu onHy i3 HEBiJ €MHUX CKIaJO-
BHX JOPOXKHIX naHmmadTiB YKpaiaw, ix exo-
30HH. JIOCHITHUKH BH3HAYAIOTH, IO JOPOXKHI
nmaHamadTH MOAIIEHO HAa TPHW KaTeropii: mo-
pOKHI JaHAmadTHO-IHKEHEPHI CHCTEMH, JIO-
POXHI JaHAMAPTHO-TEXHOTEHHI CHCTEMH Ta
BJIACHE JAOpOKHI NaHamadTH. Y 3aleKHOCTI
Bil IMX Kareropiii JOpoxHIX maHAmadTiB
(hopMyrOThCS 1 BIAMOBIAHI JOPOXKHI SKO30HHU.
BoHu pO3BHBAIOTBCS 1 CTPYKTYpYIOTBCS Y
mporeci po30ynoBH i (YHKIIOHYBaHHS JOPO-
KHIX JaHAa(THO-IHKEeHepHUX cucTteM. Jlo-
POXKHSL €KO30HA, SK MOHSTTS, — [I€ CKJIaJHa
€KOJIOTIYHA CTPYKTYpa, sika (POPMY€ETHCS, PO3-
BHUBA€THCS y TIpolieci (yHKIIOHYBaHHS caMe
JIOPOXKHIX JaHmmadTiB. Y CTPYKTypi €KO30H
BHOKPEMJICHO JECSATh MIKPOEKPOEKO30H, CIe-
nr(ivHI O3HAKH SKUX BH3HAYAIOTHCA SK 0CO0-
JUBOCTSAMHU CTPYKTYPH TaK 1 EKOJOTIYHHM
CTaHOM IMOTEPEAHIX JaHIIIA(QTHAX KOMILIEK-
CiB, 10 € OCHOBOIO CyYacHUX JOPOXKHIX
JNaHAAaQTHO-IHKEHEPHUX CHUCTEM; a TaKOX
POCTOPO-YaCOBUMH OCOOIUBOCTIMH (hopMmy-
BaHHS; <JIHIHHUMY» PO3IMOBCIO/DKCHHS; 3a-
JISKHOCTI BiA (QYHKIIOHYBAaHHS OJHOTO BH-
Iy TpaHCHopTy (aBTOMOOLIBHOTO) Ta MpHU3-
mauenns [12, 13].

Y 3apyOixuiii reorpadii gOpokHI
JaHAmadTH PO3KPHUBAIOTHECS SIK 00 €KTH TOC-
MOJAPCHKOl MisUTBHOCTI, TPOEKTYBAHHS SKUX
O0OYMOBIJIEHO THIIAMH HATypalbHHX JaHmad-
TiB 1 TOBWHHO MiANOPSIAKOBYBATHCS —IIUISAM
cranoro po3BuTKy [14]; me 06’€kTH KyJIbTYp-
HOI CHAJUIVHHM, MPEICTaBICHI aBTOMOOITHHH-
MU JIOPOTaMU 1 JIOpPOKHIMH JTaH IadTaMu, siKa
CKJIaJa€ThCsl 3 CHCTEMH iX Kiacudikamii Ta
izeHTudikamii QaxkTopiB, M0 BU3HAYAIOThH iX-
HIO KyJbTYPHY LIHHICTB, Ta KaTeropi eKoHO-
Mi4HOI I[IHHOCTI, SIKY BOHa MOXe¢ 3a0e3MeYnTH
[15]. Cyd4acHi nocnmiKeHHs aKIEHTYIOTh yBa-
Iy Ha TOMy, 10 1e Janamadrt Gopmyroui aH-
TPOTIOT€HHI CHUCTEMHU, SIKi JEMOHCTPYIOTh, BO-
JHOYAC, YHIKaJIbHI NPUPOIHI 0COOIUBOCTI
perioHy Ta i KyJbTypHI XapakTepucTuku [16].

Meta — HOCHIAWTH aHTPONOTEHHY KO-
MyHIKaTUBHICTh Yepkacbkoi obnacTi SK eKo-
CHCTEMOYTBOPIOIOUY CKJIAJIOBY CYy4acHOi CTpy-
KTypH aHTPOIOT€HHUX JaHIa(TiB.

Mamepianu ma memoou 00CnioIHceHH.

Y OCHOBY aHTPOIIOTEHHOI KOMYHIKaTH-
BHOCTI YUepkachkoi 001acTi K €KOCUCTEMOYT-
BOPIOIOYOI CKJIAJIOBOI CYy4acHOI i CTPYKTypH

AHTPOIOTEHHUX JaHAWA(TIB TEPUTOPIi JOCITi-
JOKEHHSI TIOKJAJIeHHH TPUHIUI TPUPOJHO-
AHTPOIIOTEHHOTO CYMICHHIITBA, SIKUW IPYHTOB-
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HO po3kputuil y mpamsx I'. 1. Jlenucuka [17].
ABTOp HAarojomrye, mo «... Mi3HATH JIUIIE
AHTPOIIOTCHHI  JTAHAIMAPTH  HEIOCTaTHRO.
OO0OB’SI3KOBUIM € JTOCITIKEHHS aHTPOTIOTEHHO-
ro JaHgmadTy SK OJHOTO i3 CKJIaJOBHX B3ae-
MOJIi}0401 TapareHeTU4Hoi cucteMu» [7]. AH-
TpororeHHi tanamapTH GopMyroTses 1 PyHK-
IOHYIOTH TICHOMY B3a€MO3B’SI3KY 3 iCHYIOUH-

MU Ja"gmadTamMy, B KOHKPETHUX TPHPOIHUX
yMoBax. ToMy BaXJIMBO BPaxOBYBATH SIK IIpH-
pOMHI, TaK 1 COIiaTbHO-€KOHOMIYHI YMOBHU
perioHy. 3 METOI JOCHTIKEHHS aHTPOIOTEeH-
HOi KOMyHikatuBHOCTI Yepkacbkoi o6macTi
BHKOPHUCTAaHI K 3araJlbHOHAYKOBI, TaK 1 KOHK-
PEeTHO HAyKOBI METOAM HAyKOBOTO JOCIHi-
JOKEHHSL.

Pezynvmamu docnioycenns.

Yepracbka 001acTh — Lie aaMiHICTpaTH-
BHO-TEPUTOpialbHE YTBOPEHHS, SKE 3HAaXo-
muthesi B LleHTpanbHili dWacTuHi YkpaiHw.
Oco0IUBOCTI TPUPOAHUX YMOB 1 MPHUPOJHHX
pecypciB 3yMOBJIeHE reorpadiuHuM TOJI0KCH-
HAM y Mexax JlHicTepchKo-/HIMPOBCHKOTO Ta
JliBoOepexHOo-/IHIMPOBCHKOTO  JTICOCTEMOBHUX
kpaiB CximHo-€Bponelicbkoi piBHUHHOI Kpai-
uu [18].

I'eomoro-reomopdornoriuaa OymoBa Te-
pUTOpIi TOCTIKEHHSI BU3HAYAE 3arallbHi prcH
reorpadiyHoro mnomwupeHHs Ta (izioHOMIU-
HICTh AHTPOTIOT€HHUX JaHAmMAa(TIB, Mo GHop-
MYIOTh CydacHy JaHamadTHy CTpyKTypy. Bi-
JIOBIIHI TPyIH, KJIacH, MiJKJIacH Ta THIIU
AHTPOTIOTeHHUX JIAaHAMAPTIB CchOpMyBaITUCS
Ha TaKUX HATYpPaJbHHUX JaHAWAPTHUX KOM-
TUIEKCaX: JIECOBI BUCOYMHH 3 aHTPOIIOTEHOBUM
MOKPUBOM Ha JOKEMOpPIHCBKHX Ta Majeo30i-
CBbKMX TIOpOjax, IEPEKPUTHX MaJICOreH-
HEOTCHOBMMHM  BIIKJIJaMH, PO3WICHOBaHI
apaMy Ta OajKamH, BPi3aHUMH JI0 KPHUCTalid-
HUX TIOPiJ, i3 CIpUMHU 1 TEMHO-CIPUMH OTIi130-
JICHUMHU TPYHTaMH, 3 Trpa0OBUMH Ji0OpOBaMH;
JIECOBI BHCOYMHHU 3 AHTPONOT'CHOBHM ITOKPH-
BOM Ha JOKEMODPIMCBKHX Ta MNale030HCHKUX
NOPOJax, NEPEKPUTHX AICOTeH-HEOT€HOBUMHU
BIJIKJIaJIaM{, CHJIbHO PO3YJICHOBaHI SpaMu Ta
Oankamu, Bpi3aHUMH B KPUCTAIIIYHI TIOPOAH, 3
YOpPHO3E€MaM{ TUIIOBUMH MaJlOTYMyCHUMH Ta
OIiJI30JICHUMH, 3 T'paOdOBUMHU IiOpOBaMHM; Jie-
COBi BHUCOYHMHHU 3 aHTPOIIOTCHOBHUM MOKPHBOM
Ha JOKeMOpPIHCHKHUX Ta Male030HCHKHUX IMOPO-
Jax, TMEepeKpUTUX MaleoreH-HeOreHOBUMU
BiJIKJTaJIaMH, PO3WICHOBAaHI spaMu Ta OaiKaMu,
Bpi3aHMMHU B HEOT'CHOBI BIIKNIaIH, 3 YOPHO3E-
MaMH THIIOBUMHU CEpPeIHbOIYMYCHHMH, 3 Ti0-
pOBaMM; JIECOBI BUCOUYMHH 3 TIISIIIOAMCIIOKALIi-
SMH Ha IOPCHKO-KPEHIIOBI OCHOBI, CHIBHO
€pOJIOBaHi, 3 OCTAaHISIMU Ta 3CyBaMH, 3 CipUMHU
Ta TEMHO-CIPUMH OIIJ30JICHUMH IPYHTaMH, 3
rpaboBUMH JIOpOBaMH; JIECOBI HU30BHHH —
JIaBHI MIPOXIi/IHI TOJIWHU, HU3bKI, CI1a00XBUJISC-
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Ti, 3  YOPHO3EMHO-ITyYHHUMH, JAEPHOBO-
JYYHAMH, JI€PHOBHMH TIJICEBHMH, MICISIMU
TOp(0-00TOTHUMHU TPYHTaMU; MIIAHI TE€pacH,
ropOuCTi, 3 IEPHOBO-TII30JIUCTUMH TPyHTAMH,
Oopamu Ta cyOOpaMu; JIiCOBi, JIy4HO-OOJIOTHI,
JIy4Hi OCTEIHEHi 3aruiaBH, ruiasHi [19].

CyuacHa maHamadTHa  CTPYKTypa
Uepkacbkoi ob6nacti copMoBaHa piZHUMH
KJIacaMH aHTPONIOTeHHHUX JaHmmadriB, sKi
HAIIAPOBYIOTHCSI HA HATypajibHY JaHIIIA(THY
ocHOBY (puc. 1).

AHTpOIIOTEHHAa KOMYHIKaTUBHICTh — 1€
MOKa3HMK, SKUH JEMOHCTPYE CTYyMiHb AHTPO-
norenHoi Tpancdopmanii Tepuropii i gae Mo-
JKIJIMBICTh CHPOTHO3YBAaTH HAIPSIMHU TI€pPEMi-
LICHHS PEYOBMHM Ta €Heprii, mpopaxyBaTu
perioHM MaKCHMalbHOI KOHIIEHTpamii 1€l
PEYOBHHHU Ta aHTPOIIOTEHHOTO HABAHTAKCHHSI.
[lokasHMK iHAEKCY aHTPONOTeHHOT KOMYHIKa-
TUBHOCTI Uepkachkoi oOmacTi oOpaxoBaHUil B
MeKax BIAITOBIAHUAX aJIMiHICTPaTHBHO-
TEPUTOPIATBHUX PAMOHIB 3a IMOKa3HUKAMU
MIPOTSKHOCTI JTOPOXKHIX JNaHAmadTiB, a caMme
32 TaKUMH THIIAMH JOPIr: aBTOMOOUTBHHUMH
JOpOTraMu, IPYHTOBUMH JIOPOTaMH, TIOJILOBUMH
Ta JICOBUMH J0poramu, 3amizuursmu [20].

Hopoxui nanamadTa chopMoBaHi Tpa-
HCIIOPTHOIO 1H(PPACTPYKTYPOKO TEPUTOPIT J10C-
JipkeHHs. BapTto 3a3HaunTH, MO TPAHCIOPT —
OJlHa 3 HAWTOJIOBHIMIMX cdep MaTepialbHOro
BUPOOHUIITBA, 3HAYHO BH3HAYAE HE TIIBKU
piBEHb Ta CTPYKTYpY €KOHOMIKH, a i 0coOIu-
BOCTI PO3MIIIEHHS HACEJIEHHS 1 BUPOOHUIITBA.
TpancnopT 3B’s13y€ BCi Tajy3i rocHoAapcbKOro
KOMIUIEKCY B €JHMHE IIijie, 3/1MCHIOE 3B’S30K
MiX TPOMHUCIIOBICTIO 1 CIIBCBKUM TOCHOAAPCT-
BOM, MK BUPOOHHUIITBOM 1 CIIOXKHBAHHSIM, MiXK
BUIOOYBHUMH Ta OOpOOHWUMH Taly3sIMH TIPO-
MHCJIOBOCTi, TaKOX 3a0e3nedye eKOHOMIidHi
3B’3KM MK OOJIacTAMH Ta KpaiHamu, 3a0e3-
nevye MoTpedy HaceJeHHsS B YCiX BHJAX mepe-
BeseHb [21].
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Puc. 1. AurponorenHi jangmadTn Yepkacrkoi odaacTi [22]
Fig. 1. Anthropogenic landscapes of Cherkasy region [22].

3arajbpHa JOBKUHA IIIKIACY IIOCCHHUX
nopoxkHix JanamadTie Yepkacbkoi o0iacti
craHoButh 6142,8 kM. AcdanbTHO-OeTOHHI
BapiaHTH KJacy AOPOXKHIX JlaHAmadriB Tepu-
TOPIi JOCIIHKEHHS MalOTh HPOTSDKHICTH 5969
kM. Kiac mopokHix nanmmadTiB mpeacTaBie-
HUM QHTPOIIOTEHHUMH JaHAMAPTHO-TEXHI4-
HUMH CHCTEMaMH Pi3HOTO PiBHS oprasizauii, a
came:

- IOpOHI JaHAMA()TH AEPKABHOTO PiBHS
opranizanii — ue 1770,7 kM JOPOXXKHBOTO TOK-
pUTTS (MDKXHApPOAHI TPAHCIIOPTHI MaricTpaii —
217,4 xM; nopo>kHi naHImAPTH HALIOHAIBHO-
ro piBas — 398,5 kM; gopoxHi manmmadTh
perioHanbHOro piBHA — 339,7 KM);

- JOpOXHI JaHamadTH MicleBOro piBHS
oprauizariii — 4372,1 kM (oposkHi anamad T
00JIaCHOI0 PIBHS OpraHizailii MalTh HPOTIK-
HicTh 3787,6 kM; paiionnoro — 584,5 km) [23,
24].

YV Mexax TepuTopii TOCIIDKEHHS € TaKi
aemoaopoeu 0EPIHCABHO20 3HAYEHHSL.
H-01 Kuis — 3nam’sinka (M. ['opoauie);
H-16 3onoTonoma — Yepkacu — Cwmina —
VYmanb (M. Cmina);
P-10 KaniB — Yurupun — Kpemenuyx (3
nix’iznom 1o M. Cy6otiB) (M.Uepkacn);
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— P-04 Kuis — ®PacriB — bina Ilepksa —
3Benuropojka (M. JIncsuka);
P-64 KiBmryBata — llymkiBka — JIlucsH-
ka — Mopunii — [lleBuenkoBe — Tapaci-
BKa 110 /1 H-16 (c. [TouanuHiri).
Aemoodopoeu micyegoco 3naueHHsi Ha-
CTYIIHI:
T-2403 OpaniBka — XpHucTuHIBKA
XKamkis — Kopcynp-1lleBueHkiBcbkui
Momrnau (c.lllennepiBka);
T-2403 OpaniBka — XpHucTuHIBKA
XKamkis — Kopcynp-1lleBueHkiBcbkuit
Mourau (M. MoHnacTHpHILE);
T-2403 Opaniska — XpHCTHUHIBKA
Kamkis — Kopcynb-11leBueHKiIBChKHiA
MotiiHu (c. TapOy3un Ta
JeKTpudiKOBaHUN 3aTi3HUYHUHN Tepe-
31 5 ko),
T-2401 I'opomumie — IlInona — HoBoyk-
painka — boOpuHenp — YcTHHIBKA (M.
[Inomna);
T-2409 Bin a/m M-03 — [Ipa6iB — 3o0-
toHorta (cmt. [lIpamkiska) [23].
Knac nmopoxnix nanpmadrie Uepkack-
KOl o0JlacTi MpeJCTaBICHUH TAKUMH THIIAMU
AHTPOTIOTCHHUX JIaHAMAPTIB: aBTOMOOUIBHH-
MH JIOPOTaMH, 3aJi3HHUIIMH, TPYHTOBUMH,
MOJIBOBHMH Ta JTICOBUMH JIOPOTaMHU.
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Taoauns 1
ABTOMOOLIBLHI I0POTH 3arajibHOr0 KOPHCTYBAHHSI Jep:KaBHOTr0 3HaYeHHst Yepkacbkoi o6aacTi [6]
Table 1
Public roads of national importance in Cherkasy region [6]

InTeHcuBHicTHL pyXy,

Ne HaiimenyBaHHs Aopir IIpors- aBTO/100y
3/ JKHICTbD, Cepeanss | MakcumaiabHa
n KM pigHa Ce30HHA
MixHapoaHi
1 | M-05 Kuis — Opneca 157,2 12787 26570
M-12 Crpuii — Tepromins — KipoBorpan — 3Ham’ sHKa 65,4 7990 13618
(uepe3 Binnumio)
Hamionansui
3 | H-01 KuiB — 3naM’stHKa 1111 4966 6591
4 | H-08 bopucmins — JIHIIPONETPOBCHK — 3MOPINOKSI 87,8 5542 11129
(aepe3 Kpemenuyk)
5 | H-16 3onoronoma — Yepkacu — Cmina — YMaHb 199,6 7311 15077
PerionaneHi
6 | P-04 Kuis — ®@actis — bina LlepkBa — 3BeHHTOpOAKA 36,5 2147 3492
P-09 Muponiska — Kanis — CodiiBka 36,0 2187 4156
P-10 KaniB — Yurupun — KpemeHuyx 161,1 4547 5527
(3 mix’i3goM 110 ¢. Cy6oTiB)
9 | P-19 ®acriB — Muthuig — O0yxiB — PkwumiiB — Kanis 21,5 1545 1680
10 | P-64 KismyBata — IllymkiBka — JIucstaka — MopuHIIi — 62,2 430 561

[IleuenkoBe — Tapacika — o a/n H-16

Bcboro nepxaBHUX JOpir 938,4

B MixrsapoaHi asTomobineHi aopory @ Hawiosanoki asTomobinbHi goporin
M PericHanbHi asTomobinbHi gopora

Puc. 2 — CniBBigHOIICHHST aBTOMOOUIEHUX JIOPIT 3arajIbHOr0 KOPUCTYBaHHS
JIepKaBHOTO 3HaueHHs YepkachbKoi 00acTi
Fig. 2 — The ratio of public roads of national importance in Cherkasy region
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Taduuus 2
ABTOMOGLIbHI T0POry 3arajbHOr0 KOPUCTYBaHHS MicueBoro 3HaueHHs Yepkacbkoi obacti [23]
Table 2
Public roads of local importance in Cherkasy region [23]
Ne 3/m HaiimenyBanusi qopir Hpo“::;iﬂiﬂb’
1 T-24-01 T'oponmmre — [lImona — HoBoykpainka — boOpuHens — Y cTuHIBKa 47,7
2 T-24-02 Cy6ortiB — Mensexniska — Kam’sHka 43,8
3 T-24-03 OpaniBka — XpuctuaiBka — JKamkiB — Kopcyns-11leBueHKiBChKHIIT — 178,1
Momnu
4 T-24-04 KaniB — Jlimnsase — [IpoxopiBka — lomantose — o a/n H-08 44 .4
5 T-24-05 JKamkiB — byku — O3ipHa 65,0
6 T-24-06 Bix a/m M-05 — ManbkiBka — IBanpku — Bykn 27,2
7 T-24-07 Bing a/n H-01 — Kam’sgaaka 2,3
8 T-24-08 1lleBuenkose — ['oponuie — 10 a/m H-16 59,2
9 T-24-09 Bix a/n M-03 — [Ipa6iB — 3os0TOHOIIA 61,5
10 T-02-02 Morunis-Iloninscekuit — SAmmine — bepmans — Ymanb 24,4
Pa3om TepuTOpianbHUX IOpir 553,6
Pazom obnacHux gopir 4059,2
Pasom paiionHuX mopir 584,9
Bcporo nopir MicrieBoro 3HaueHHs 5197,7
Tadauusa 3

IMMoka3HuKH M0, KiIbKOCTI HAceJIeHUX MYHKTIB Ta JOBKMHHM aBTOMOOIBLHUX JAOPIr i 3ai3HuUb
B MexKax aJMiHicTpaTUBHMX paiioHiB Yepkacbkoi 00sacTi

Table 3

Area, number of settlements, and length of roads and railways within administrative districts
of Cherkasy region

Ne HaiimenyBaHHs paiiony Ilnowma, KiabkicTb JoB:xxnHa HoB:xxkuna
3/m KM? HaCeJeHHX aBTOMOOLIbHHX 3aJIi3HHIb, KM
NYHKTIB AOPpir, KM
1 3BEHUTOPOACHKHIA PalioH 5271,5 243 1122,2 132,5
2 30JI0TOHICHKHU# paiioH 4246,1 168 779,2 112,5
3 YMaHChKUN paiioH 4511,6 199 1019,4 132,5
4 YepKaCbKHuil paiioH 6870,8 244 1507,9 205,5

VY nanpmadTHIH CTPYKTYpi 3BEHHUTOPO-
JICBKOTO palioHy JOBXKHHA aBTOMOOITHHUX
Jgopir craHoBuTh 1122,2 kM, TPyHTOBHX —
525,0 kM, TOJBOBHX 1 JicoBUX mopir — 317,5
KM, 3ami3Huls — 132,5 kM. Y manmmadTHiR
CTPYKTYpi 30J0TOHICEKOTO PaiOHY JOBXXWHA
aBTOMOOUILHUX JIOpIT CTaHOBUTH 779,2 KM,
rpyaroBux — 430,0 kM, TOJBOBUX 1 JIICOBHUX
nmopir — 840,0 kM, 3amizaune — 112,5 kM. Y
naHma@THIA CTPYKTYpi YMaHCHKOro paioHy
JIOBKMHA aBTOMOOUIBHUX JIOPIr CTAHOBHTH
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1019,4 kM, rpynToBUx — 715,0 KM, MMOJILOBUX i
micoBux gopir — 277,5 kM, 3amizaunp — 132,5
kM. Y naHamadTHIE cTpykTypi YUepkacbkoro
paiioHy JIOBXXMHA aBTOMOOUIBHUX JIOpIT CTa-
HoBUTh 1507,9 kM, rpyHTOBUX — 962.5 KM,
MOJILOBUX 1 JicoBux jopir — 720,0 kM, 3aii3-
Hulp — 205,5 kM (tabn. 4). Takum duHOM,
HANJIOBITY MEPEXy aBTOMOOUILHUX JOpIr Mae
Yepkacbkuii paiioH, a HaiiMeHIy — 30JI0TOHi-
ChbKHU paiioH. HaijoBiia Mepexa 3aIi3HUIb

dbopmye cydacHy JaHAmaQTHY CTPYKTYpY
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Uepkacbkoro paitoHy. BomHodac, BigMITHOIO
03HAKOIO € Te, UI0 Mepeka MOJIbOBHUX Ta JIiCO-
BUX JIOPIr 30JIOTOHICHKKOTO pailoHy Mae HaiOi-
JBITY JOBXHUHY Yy TOPIBHAHHI 13 IHIIUMU aaMi-
HICTPaTHBHO-TEPUTOPiATEHUMH paiioHamu
Yepkacbkoi 00J1acTi.

AHTpoOTIOTeHHa KOMYHIKaTHBHICTH Yep-
KacbKkoi 005IacTi 3a TMOKAa3HUKOM JOBXHUHHU
aBTOMOOUTEHHUX JOpir(Tadm. 5). BU3HAYAETHCS
yepe3 BiAMOBIAHAN iHAEKC KOMYHIKATHBHOCTI

[HIEKC KOMYHIKATHBHOCTI PO3pPax0OBaHO
SK CIIBBIOHOIIEHHS IOBXHHU BIAMOBIIHUX
JOPOXKHIX JNaHAmAadTiB A0 IUIONI aaMiHicTpa-
THBHO-TEPHUTOPIATBHOI CTPYKTYPH.

[HOeKC KOMYHIKaTHBHOCTI pPO3PaxoBy-
€ThCH 3a hopMyIIoro:

me: lk — IHOEKC KOMYHIKaTHBHOCTI
(km/xM?);

| — MoBXXHMHA TOPOKHIX JTaHAIIA(TIB;

S - mioma  aaMiHICTPaTHBHO-

TEPUTOPIaTBHOT OAWHHUIIL.

BignoBinHo 1m0 gaHuX TaOIuIl 5 Haii-
BHIIMI 1HAEKC KOMYHIKaTHBHOCTI 32 JIOBXKH-
HOI0O aBTOMOOINBHUX JOpIr Mae YMaHCHKUH
paiion (0,23 km/km?) Ta Yepkachbkuil paioH
(0,22 xm/km?). HaliHmkdi MOKa3HUKH iHAEKCY
KOMYHIKaTHBHOCT] 32 JJOBKHHOIO aBTOMOO1Tb-
HUX Jopir y 3omotoHichkkomy pabioni (0,18
KM/KM?).

AHTpOTIOTEHHa KOMYHIKaTHBHICTh Yep-
Kacpkoi 005acTi 3a TMOKAa3HUKOM JOBXKHHHU
IPYHTOBHX JIOPIT IpeAcTaBiieHa y Tabmmiii 6.

|k = | / S,
Tao6auunsn 4
JoB:xuHa 10pir B Me:kax aAMiHicTpaTUBHUX paiioHiB YepkacbKoi o0.1acTi
Table 4
Length of roads within administrative districts of Cherkasy region
JoBxkuna
JoBxkuna JoBxkuna JoBxkuna
Ne . . ILnoma, . N0JILOBHUX .
HaiiMmeHyBaHHS paiioHy 9 aBTOMOOLILHUX IPYHTOBHX . 3aMi3HU b,
3/m KM . . Ta JiCOBUX
aopir, kKm aopir, kKm . KM
J0pir, KM
1 3BEHUTOPOACHKUH palioH 52715 1122,2 525,0 317,5 132,5
2 30JI0TOHICHKHI paiioH 4246,1 779,2 430,0 840,0 112,5
3 YMaHCEKHH paiioH 4511,6 1019,4 715,0 2775 132,5
4 Yepkachkuii palioH 6870,8 1507,9 962,5 720,0 205,5
Taoauus 5
KomynikaTupHicTh YUepkachkoi 00J1acTi 32 NOKA3HUKOM JTOBKMHH aBTOMOOUILHUX 1Opir
Table 5
Communicability of Cherkasy region by the length of highways
JloB:xxuHa Ingexc
Ne 3/m HaiivenyBanns paiiony Toma, kn? aBTOMOOLILHHUX 0Pir, KOMyHlKaTHl;HOCTl,
KM KM/KM
1 3BEHUTOPOJCHKUI palioH 5271,5 1122,2 0,21
2 30JI0TOHICHKHUI paiioH 4246,1 779,2 0,18
3 YMaHChKUN paiioH 4511,6 1019,4 0,23
4 YepKacbKuil paioH 6870,8 1507,9 0,22

BianosinHO 10 maHux Tadmumi 6 Haii-
BUIIMHA 1HJIEKC KOMYHIKATHBHOCTI 32 J[OBXKH-
HOIO TPYHTOBHUX JIOPIT Ma€ YMaHCHKHHA pailoH
(0,16 xkm/kM?), a HalHKYIKIT — 3BEHUTOPOJCH-
kuii paiion (0,099 km/km?) Ta 3010TOHICHKHI
paiion (0,1 km/km?).
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AHTpOTIOTEHHa KOMYHIKaTHBHICTh Uep-
KacbKol 001acTi 3a IOKAa3HUKOM JIOBKUHU
[TOJILOBUX Ta JIICOBUX JIOPIT IMpEICTaBJIIeHA Y
tabuii 7. HalBuIuii iHIEKC KOMYHIKaTHBHO-
CTi 3a JIOBXKMHOIO TIOJIBOBUX Ta JIICOBUX JOPIr
MaroTh 3050TOHICEKMI paion (0,2 km/kM?),
Yepkacbkuit paiion (0,1 xkm/km?). Haitnmxumii
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MMOKa3HUK — 3BeHHWroponackkmii paiton (0,06
kM/kM?), YMaHcbkuit paiion (0,06 km/km?).
AHTpoOTIOTeHHa KOMYHIKaTHBHICTh Yep-
KachbKoi 00jlacTi 3a ITOKa3HHUKOM JOBKHHU
3aJTI3HUIL MPEJCTaBiIeHa y Tabmumi 8. [Haekc
KOMYHIKATHBHOCTI 3a JIOBKHHOK 3alli3HHUIIb
CTAaHOBHUTL: 3BeHHTOpoAchkuil pation (0,025

KM/kM?),  3070TOHICHKMIA

paiioH

(0,026

kM/kM?), YMaHcEKui paiton (0,029 km/xm?) Ta
Yepkachkuii paiton — 0,03 km/km?.

3aranpHUN TOKa3HWK aHTPOIIOTEHHOI
KOMyHIKaTHBHOCTI Uepkacbkoi obmacTi mpej-
cTaBJieHUH y Tabmumi 9. Takum 4MHOM, BiImO-
BIOHO O JaHUX TAONHIl 9 HAWBHUIIUNA 1HIEKC
AHTPOTIOTEHHOT KOMYHIKaTHBHOCTI Mae 30J10-
ToHicekuii paiion (0,509 kM/kM?), HAHHKYUI
— 3BeHUTOpOICHKHit paiton — 0,398 KM/KMZ.

Taoauus 6
KomynikaTuBHicTh YUepkachbKkoi 00/1aCTi 32 NOKa3HUKOM AOB:KMHU IPYHTOBHX JIOPir
Table 6
Communicability of Cherkasy region by the length of unpaved roads
JoB:xuHa Ingexc
Ne 3/m HaiimeHnyBaHHSA palioHy Ioma, km? TPYHTOBHX 0PI, KOMyHlKaTHgHOCTI’
KM KM/KM
1 3BEHUTOPOACHKHN paiioH 52715 525,0 0,099
2 30JI0TOHICHKHUI paiioH 4246,1 430,0 0,1
3 YMmaHChKH paiioH 4511,6 715,0 0,16
4 YepkacbKuii paiioH 6870,8 962,5 0,14
Taoauus 7
KomynikaTuBHicTh YUepkachkoi 00/1aCTi 32 MOKa3HUKOM JOBKHHU MOJIbOBHX Ta JICOBUX J0Pir
Table 7
Communicability of Cherkasy region by the length of field and forest roads
JoBxkuna Tnzeke
NOABOBHX TA KOMYHiKATUBHOCTI
Ne 3/m HaiimenyBaHHs paiiony IL1oma, km? JIICOBHX JI0pir, y 2 ’
KM/KM
KM
1 3BEHUTOPOACEKHI palioH 52715 3175 0,06
2 30JI0TOHICHKHI paiioH 4246,1 840,0 0,2
3 YMmaHchKHH paiioH 4511,6 2775 0,06
4 UYepkacCbKuii paiioH 6870,8 720,0 0,1
Ta6anus 8
KomynikaTuBHicTh YUepkachkoi 00J1acTi 32 MOKA3HUKOM JIOBKMHM 3aTi3HUIb
Table 8
Communicability of Cherkasy region by the length of railways
JloBxxuHa Tanexc
Ne 3/m HaiimenyBaHHs paiioHy ITnoma, km? 3aJTi3HMIIb, KM KOMYHIKaTUBHOCTI,
KM/KM?
1 3BEHUTOPOACHKUI palioH 52715 132,5 0,025
2 30JI0TOHICHKUI paiioH 4246,1 1125 0,026
3 YMaHChKUl palioH 4511,6 132,5 0,029
4 Uepkacbkuii pailon 6870,8 205,5 0,03
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Taoauus 9
AHTpONOreHHa KOMYHiKaTHBHiCTh Yepkacbkoi o0macTi
Table 9
Anthropogenic communicativeness of Cherkasy region
Inpexc
Ne3/m | HajiMenyBaHHS paiioHy Inoma, km? | JloB:KHHA A0piT, KM KOMYHiKaTHBHOCTI,
KM/KM?
1 3BEHUTOPOACHKHN paiioH 52715 2097,2 0,398
2 30JI0TOHICHKHUI paiioH 4246,1 2161,7 0,509
3 YMaHCBKH paiioH 4511,6 21444 0,475
4 Yepkacbkuii palioH 6870,8 3395,9 0,494
Bucnoexu

Knac mopoxnix nanmmadtiB Yepkach-
Koi o06macTi chopMOBaHMN TaKMMH THIIAMHU
JIOpiT, a came: aBTOMOOLIBHI, TPYHTOBI, JIICOBI
Ta MOJILOBI JJOPOTH, 3aJT13HUIII.

HaiiBumwii iHIeKC KOMYHIKAaTHBHOCTI 3a
JIOBXKMHOIO aBTOMOOITBPHUX JOPIT Mae YMaH-
CbKUH palion Tta Uepkacekui paiioH. HailHmx-
4i MOKa3HUKH y 30JI0TOHICBKOMY PaioHi .

HaiiBumwii iHIeKC KOMYHIKAaTHBHOCTI 32
JIOBXKMHOIO TPYHTOBHX JIOPIT Ma€ YMaHChKUN
pailoH, a HaWHWXKYUH — 3BEHUTOpPOJCHKUN
paiioH.

HaiiBumwii iHIeKC KOMYHIKATHBHOCTI 3a

3o50TOHICEKHI pailioH, YepkackKkuil paioH.
HaiiHmwxunil noka3HMK — 3BEHUTOPOICHKHIA
paiioH, YMaHCBhKUH paiioH.

HatiBumumii iHIeKC KOMYHIKaTHBHOCTI 3a
JIOBKMHOIO 3aJi3HUIL Mae Yepkacbkuii paiioH,
a HAaHWKYUNA — 3BEHUTOPOACHKUN PAMOH .

3arajioM, HaWBHINWI 1HIEKC 3araabHOl
AHTPOIIOTEHHOI KOMYHIKaTUBHOCTI Mae 3010-
TOHICHKUI palfOH — II¢ HAHOIIbII MOBHOIIHHA
NoJTiQyHKIIOHANbHA  JTaHAIAPTHO-TEXHIYHA
cucTeMa, 3a JONOMOIOI0 SIKOI BiIOYBae€ThCS
«KOMYHiKaIlis» (00OMiH pEYOBHHOIO, €HEPTIEI0
Ta iHpopMaIli€r).

JIOBKMHOIO TIOJIbOBHX Ta JIICOBUX JOPIT MAKOTh
Kongpnixm inmepecie

ABTOpH TIOBIZIOMJISIFOTH PO BiJCYTHICTH KOHQIIIKTY iHTepeciB. Kpim Toro, aBTOpH MOBHICTIO
JMIOTPUMYBAJICh €TUYHUX HOPM, BKJIFOYAIOUM Tutariar, (ambcudikallito JaHuX Ta MOJBIHHY mMyOIika-
0.
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ANTHROPOGENIC COMMUNICATION OF THE CHERKASY OBLAST
AS AN ECOSYSTEM-FORMING COMPONENT OF THE REGION MODERN
LANDSCAPE STRUCTURE

Purpose. To investigate the anthropogenic communication of the Cherkasy oblast as an ecosystem-
forming component of the modern landscape structure of the area of research. Research materials and methods.

Methods. On the principle of natural-anthropogenic coexistence general scientific and specific scien-
tific research methods were applied.

Results. The peculiarities of natural conditions and natural resources are determined by the geograph-
ical location within the borders of the Dniester-Dnieper and Left Bank-Dnieper forest-steppe regions of the East
European plain country. The class of road landscapes of the study area is formed by the following types of roads,
namely: automobile, dirt, forest and field roads, railways. In the landscape structure of Zvenyhorod district, the
length of highways, unpaved roads, field and forest roads, railways. Uman district and Cherkasy district have the
highest index of connectivity in terms of road length. The lowest indicators of the index of communication in
terms of the length of highways in Zolotoniskyi district. Uman district has the highest index of communication in
terms of the length of dirt roads, and Zvenigorodsky district has the lowest. Zolotoniskyi district and Cherkasy
district have the highest index of communication in terms of the length of field and forest roads. The lowest
indicator is Zvenigorodsky district, Uman district. Cherkasy district has the highest communication index in
terms of railway length and Zvenigorodsky district has the lowest.

Conclusions. The Zolotonisky district of Cherkasy region has the highest index of general anthropogen-
ic communicability, i.e. it has the highest degree of anthropogenic transformation of the territory and anthropo-
genic load

KEY WORDS: anthropogenic landscape, road landscape, anthropogenic communication, Cherkasy
oblast, rational nature management
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PEBITAJIIBAIIA PETYJIIPHUX JJAHAIIA®TIB EKCIIO3UIIMHOI 30HA
JAEHAPOITAPKY JEPKABHOI'O BIOTEXHOJIOITYHOI'O YHIBEPCUTETY

Meta. OOrpyHTyBaHHS KOHIEMNIT peBiTaji3amii perysspHuX JaHmadTiB eKCIO3HULIIHOT 30HU IEHAPOIIO-
riuHoro mapky JlepxaBHOro 0i0TEXHOJIOTIYHOTO YHiBepcUTeTy (M. XapkiB, YKpaiHa).

Meroau. ITonpoBuii, maGopaTopHuii, reoinGopMariituii, koM oTepHe MoaemoBanus (QGIS 3.28.3—
Firenze 2022-08-31 ta nmporpamu Realtime Landscaping Architect 2023.02, Trial Free Version i Sketchup).

Pe3yabTaTu. BuBueHO icTOpUUHMI KOHTEKCT CTBOPEHHS JIEHAPOIApKy, arpOEKOJIOTIYHUI CTaTyC eJIeMe-
HTIB POIOYOCTI IPYHTY, HOTO MIKpPOETIEMEHTHHH CTaTyC, €KOJIOT0-MEIOPaTUBHUH Ta €KOJIOT0-TOKCHYHHUN CTaH.
[ix6ip iHTPOAYIEHTIB MPOBOAUBCS st SA KiiMaTudHOI 30HU 3uMocTiiikocTi (USDA-30Hu). [IpoBeaeHo reoin-
(hopmMariiifHe MOAETIOBAaHHS JOCITIHKYBAaHOTO IIPOCTOPY, CTBOPEHO i30iHiT penbedy. Po3pobdiaeHo mpoekT pesiTa-
Ji3arii peryspHAX JTaHAMAa(QTHIX KOMIO3HUIIN eKCIO3UIIIHOT 30HH JEHIPOIOTIYHOTO MapKy. BpaxyBaHHA Ipy-
HTOBO-KIIIMaTHIHHUX YMOB IpH (OpMyBaHHI POCIMHHIX KOMIIO3UIIIH TOTpeOy€e BUKOPUCTAHHS IHTPOTYIICHTIB, SKi
HE BHMararoTh BHCOKOTO DPiBHS BMICTY JOCTYITHHX CIIOJYK a30Ty, ajie JoOpe pearyloTh Ha MiABHIIEHHHA BMICT
pyxomoro ¢ocdopy i Kaiito, He BTpayaroTh JeKOPaTUBHOCTI IIPU BUPOIIyBaHHI 0€3 MOJIMBY a0 3 3aCTOCYBaHHSIM
MIHIMQJIBHOTO IPYHTO3aXHCHOTO IOJIMBY, 3 BUCOKOIO CTIHKICTIO MPOTH XBOPIO Ta MIKITHHUKIB i OyJe ciiyryBaTH
301IbIIEHHIO 010JIOTIYHOTO pi3HOMaHITTS ypOananamadTiB M. XapKkoBa 1 iHIINX MicT YKpaiHH, pO3TalllOBaHHUX B
5-it 30mi 3umocriitkocti (USDA-30Hi).

BucnoBku. [Ipornonyetbes 30epertH miaxif, sikiii 6yB 3anponoHOBaHNH 3aCHOBHUKAMH JICHIPOJIOTIYHOTO
napKy, To0TO BiTHOBUTHU JIEKOPATUBHICTh, BUPA3HICTh POCIMHHUX KOMIIO3UIIIH, ajie B KOHTEKCTI NPUIHATTS NpH-
POIOOPIEHTOBAHMX PIllIeHb, 30araTUTH LEH MiIXiJ eKOJIOTITHOI 03HAKOIO.

KJIFOYOBI CJIOBA: exonociuna pegimanizayis, 0eHOpoI02iuHUll NAPK, eKCRO3UYILIHA 30HA, Oid2HOCTU-
YHI NOKA3HUKU IPYHMY, 2A30H, MPOSHOU KAHAOCLKOT celleKyil, OpHaAMEeHMAIbHI MPagu, MOOelt08aHHS
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B cyuacHux ymoBax, Koiu TioOalbHa
BTpaTa 010pi3HOMAaHITTS Ta Jerpajamis eKOCUC-
TEM BH3HaHi y CBITi sIK OJIHI 3 Halicepio3HiInX
mpo0JieM, poJib OOTaHIYHKX CAJIB 1 JSHAPOIAp-
KiB, iXHS BiAIOBITaIbHICTE 3a 30€peKEHHS PO-
CIIMHHOTO Oiopi3HOMaHiTTA 3pocTtae. Haykoso-
JOCTIAHI TTPUPOJOOXOPOHHI YCTaHOBH IIPHPO-
JTHO-3aITOBiAHOTO (POH[TY TOCITAl0Th MICIlE Ce-
pe HaOTBII BAYKIIMBHUX Ta AKTUBHUX 1HCTHTY-
TiB, 5IKi OEpyTh y4acTh B OXOpOHi OiopizHOMa-
HITTS €X Situ Ta in situ [1].

Y pesomornii MixkHapogHOI HAyKOBOI
koHpepeHnii «Ctparerii 30epeKeHHs] pOCIIHH Y
0OTaHIYHMX Ccallax Ta JCHAPOIapKax», sKa Bij-
Oynacs y HarioHanpHOMY OOTaHIYHOMY caay
imeni M.M. I'pumika HAH VYkpainu 25-27 mro-
toro 2019 p. Bia3HAYEHO, 1110, YCBIIOMIIOIOYH
poOJib OOTaHIYHUX CaJiB y CYCIiIbCTBI, HEOO-
XimHe choKycyBaTHCs Ha 3HAUYIIOCTI OOTaHI4-
HUX CaJliB Ta ACHAPOMAPKIB y 30epekeHHi 0io-
PI3HOMAHITTA Ha MiACTaBi (DyHTaMEHTAIBHUX
JIOCITiKEHB 010J10TiT PO3BUTKY POCIIHH 32 YMOB
36epekeHHs ex situ. [1].

Bigmosigao o Cr. 5. «IIpaBoBi 3acamu
(YHKIIIOHYBaHHSI TEPUTOPiH Ta 00’€KTIB IPH-
pomHO-3amoBigHOTO (QoHIY» 3aKoHY YKpaiHu
«IIpo mpupoaHo-3anoBigHui (oHI YKpaiHu»
3aBJIaHHs1, HAYKOBUH MpoQinb, Xapakrep QyHK-
[[IOHYBaHHS 1 PEKUM TEPUTOPil Ta 00’ €KTIB
MPUPOTHO-3aMOBITHOTO (DOHIY BHU3HAYAFOTHCS
y TIOJIOKEHHSIX TPO HUX, SKI PO3POOIISIOTHCS
BIJINIOBI/THO 10 BHII[E3a3HAYCHOT0 3aKoHY [2].

Keiicom ciyrye Haka3 MinictepcTBa eko-
Jiorii Ta npupogHKX pecypeis Bix 28.05.2012 Ne
277, axkum 3atBepmkeHo «llomoxxeHHs po 6o-
TaHIYHUI caj 3araJbHOAEPKABHOIO 3HAYECHHS
HarmionansHoro yHiBepcureTy OiopecypciB i
MIPUPOAOKOPUCTYBAHHSA YKpaiHw» [3].

Ha nportsi3i 14—17 tpaBus 2019 poxy y M.
XapkoBi BiiOyrcss Mi>kKHapo{Ha HAYKOBA KOH-
¢epenmis «IHTPOAYKIiS POCIWH: Cy4YacHUU
CTaH, MPOOJIEMH Ta MEPCIEKTHBIY, IIPUCBSIYeHA
215-i piyanIi 3acHyBaHHs boraHiuHOTO camy
XapKiBCHbKOTO HAI[IOHAILHOTO YHIBEPCUTETY
imeni B. H. Kapazina [4]. OgauM 3 HanpsiMiB
KoH(epeHIii 0yJ0 HayKoBe OOTOBOPEHHS Cy-
YaCHUX TEHJICHIIIT 3aXUCTy POCIHH y OOTaHiy-
HUX caJiax 1 JieHapornapkax. 3Ha4Ha YacTHHA
0OTaHIYHMX cajiB, JEHIPOJIOTIYHUX TNapKiB
3HAaXOAMTHCS HA TEPUTOPISLX arjomepartii, pos-
BUTOK IHTPOAYKIIIHHUX TOIYJIALiA BigOyBa-
€THCS B aHTPOIIOT'€HHO-TpaHC(hOpMOBaHOMY Ce-
PEOBHII, IO € JOAATKOBUM HaBaHTAKEHHIM
Ha POCIIMHHI HacaKeHHs [4].

3rajaHi HayKOBi YCTaHOBH € IMOTY>KHOIO
CUJIOIO HE JIUIIEC B MHUTAHHIX 30epekeHH] poc-
JIUH SIK X situ, Tak i in situ, iX poyb BeIMUe3HA
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y 30epexeHHI Ta 30araueHHi 010JI0TIYHOTO Pi3HO-
MaHiTTsS ypOaHi30BaHUX TEPUTOPIH, 10 3HAYHOIO
MIpOIO BiJZI3epKaJIIO€ Cy4acHUI CTaH i mpiopure-
THI HAMPSIMKH HAYKOBHUX JOCTIPKEHb 3 IHTPOIYK-
1ii pOCIIMH B BHIIIE3a3HAYECHNX YCTaHOBAX.

Haticrapimmii B8 Ykpaini OotaHIIHUH caf
XapKiBCHKOTO ~ HAI[IOHAIBHOTO ~ YHIBEPCHUTETY
imeni B.H. Kapasina, sixuit 3acHoBanmii B 1804
POIIi, 3HAYHOIO MipOIO BILTUHYB Ha ()OPMYBaHHS
neaapodopn Micta XapkoBa. 3a OUIBII HixX
200-piuHy icTOpit0 iCHYBaHHS OOTaHIUYHHH cal
MIOCTIIHO CITyTYBaB JDKEPEIIOM ITOTIOBHEHHS aco-
PTUMEHTY AEPEBHHX MOpiJ, 0 BUKOPHCTOBY-
IOTHCSI B 3eJICHOMY Oy IiBHHIITBI M. Xapkosa [5].

Hennponoriunuii napk Jepxaaoro 6io-
TEXHOJIOTIYHOT'O YHIBEPCUTETY CTBOPEHHUH 3
METOI0 30€pEeKEHHS 1 BUBYCHHS y CIIEIiajbHO
CTBOPEHUX YMOBaX pi3HOMaHITHUX BHIIB IEpeB
Ta YarapHUKIB Ta iX KOMITO3UIIH JI1 HAHOIIbII
e()eKTHBHOTO BUKOPUCTAHHS HAYKOBOTO, Y400-
BOTO, KYJIBTYPHOTO, PEKpEaIlifHOTO Ta 1HIIOTO
BUKOpHCTaHHS. OCHOBHUMH 3aBJIaHHSIMH JICHI-
pomapky e:

—30epeKeHHS, BUBUCHHS, BiITBOPEHHS 1 ITO-
MOBHEHHS B IITYYHHX YMOBaX KOJEKIiH BUJIB
JIEpeB 1 YarapHUKiB, OCOOJUBO PIAKICHUX Ta
3HUKAIOYHX;

— IIPOBEJICHHS HAYKOBO-JOCIIAHUX POOIT;

—IIPOBEJICHHS €KOJIOTIYHOI OCBITHHO-HAYKO-
BO1 po06OTH;

—IIPOBEJICHHST TIEPBHHHOTO OOJIKY KaJacTpo-
BHX BIJIOMOCTEH JieHaponapKy [6].

HayxkoBo-mocinijgHa pobota Ha TepuTOpii
JEHIPOTIAPKY MPOBOJUTHCS 3 METOIO: BUBUCHHS
MIPUPOIHUX TIPOIECiB i 30€peKeHHS IOCTIii-
HOT'O CIIOCTEPEKEHHS 32 X 3MiHAMH; pO3poOKa
HAyKOBHX OCHOB OXOPOHH; BIITBOPEHHS 1 BUKO-
PHCTaHHS POCIIMHHUX PECYPCIB; €KOJIOTiUHE Mpo-
rHO3yBaHHs [6].

OCHOBHMMH HAIIPSIMKaMH POOOTH €:

—CTBOPEHHS CIEIiaIbHUX KOJICKIIHHUX 1
eKCIEpUMEHTABHUX TUISHOK;

—CTBOpPEHHS HaciHHEBUX (OHAIB, OOMiH Ha-
CIHHSIM 1 POCIIMHAMM 3 Pi3HUMH YCTaHOBaMU;

— IEPBUHHE BUPOIIYBaHHSI, CEJIEKIIis, PO3M-
HOKEHHS HOBUX I[IHHUX POCIHH HPUPOIHOI
(opu Ta IHTPOAYKOBAHUX POCIIHH JJIS X BBE-
JICHHSI B HAPOJIHE TOCIIOIAPCTBO;

—Ppo3po0Ka TEOPETHYHUX OCHOB 1 METOJIB
3aXHMCTy POCIIMH BiJl IIKiJHUKIB Ta XBOPOOH;

— mornsaoBi podotu [6].

ApXITEKTypHO-TUVIaHYBJIbHE  pillIEHHS
MPOEKTY JCHIPOJIOTIYHOIO MAapKy BHUKOHAaHO
HAYKOBUMH CIIiBpOOiTHUKaMH JIBBIBCHKOTO JIi-
COTEXHIYHOTO 1HCTUTYTY ¥ 197071 pp. iz ke-
piBaunTBoM A. JI. XKupHosa. Tonorpadiunoro
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OCHOBOIO TPOEKTYBaHHS 3€JICHOI 30HH CIIyTY-
BaJIM TUIAHH, SIKi OyJIM CTBOpPEHI Ha MiACTaBi re-
OJIC3UYHUX 3HOMOK, NPOBEACHUX IPOEKTaH-
tamMu Ykpainpocinerocmny y 1969—1970 pp. 3a-
KJIaIaHHIO 3€JICHUX HACa/HKEHb il KePiBHULT-
BoM JI. I'. TuxoHeHka mepemyBaid HOCHi-
JOKeHHS TPYHTIB Ta MIATPYHTS 31 CTBOPEHHAM
kapTu B maciutadi 1:2000 [7].

IIpencrasnene A. JI. )KupHoBUM Ha 110-
yatky 1972 p. apxiTeKTypHO-TIJIaHyBaJbHE Pi-
HICHHS BKJIIOYAJIO [UTaH alleifHol Mepexi, IeHT-
payibHUI BXif, aeski maii ¢popmu, GoHTaH, ne-
KopaTHBHUH cTaBOK. CyTT€BUM HEIOIIKOM
iaHy Oyna BiICYTHICTh TOCIOAAPYOrO TOA-
Bip s Ta IHTPOAYKILIHHOTO PO3CaHUKA, a TAKOXK
CHCTEMH BOJIONIOCTauaHHS, aJie TOA1 Ha e HIXTO
He 3BakaB. Tomy mijx gac OymiBHHIITBA TIEHAPO-

MapKy B MPOEKT BHOCWIHKCS 3MiHU. Jlesiki Bif-
XWJICHHS BiJ IUTaHy JOMYIIEHi 1 B Mepexi Jopi-
xok. He mepenbaueHUMH TUIAHOM CTalM apxi-
BHI KJIOHOBI IIaHTAaIlil cCOCHH 1 ny0y (01m3BpK0 5
ra) B CXiIHIi YaCTHHI ACHIPONAPKY, KIIOHOBO-
HaciHHA IHIaHTaIlis cocHH (1,5 ra) miBHIYHIIIE
JIEKOPATUBHOI'O CTaBKa, IHTPOMYKIIHHHIA PO3-
CaJIHUK Ta TOCTIOAAPYHIA ABIp 3 OYIIBISIMH 1 Te-
IUTMIICIO, /IBA HACHIIM Yepe3 YJIOTOBUHY Ta Oa-
JKy TOIIO. JIeHapooriyna YacTHHA MPOEKTY, a
came mia0ip JACPEBHUX POCIWH, OCOOJIUBO 1H-
TPOJIYIICHTIB, PO3MIIIICHHS 1X Ha TUIOIII, THITH i
BUJM 3MIITyBaHHS, KOMIO3UIi1 KYpTHH Ta rajs-
BUH pO3pOOIsUIHCS CHiBIpalliBHUKaMHU Kade-
apu miciBaunrea XCIT: 1. JI. BapaHoBchkum,
LW Curnikowm, I'. []. 'anaeBoro mijg KepiBHUII-
TBOM 3aBimyBaya kadempu mnpodecopa b. .
Ocranenka [7].

Memoou oocnioxncennsa

JocnimpkeHHs: TpoBOAWIOCH HA MapTep-
HUX TUISHKaX JCHIPOJIOTiyHOro napky Jepxa-
BHOTO OiOTEXHOJIOTIYHOTO YHIBEPCHTETY, SIKil
po3ramoBaHuii 3a aapecoro: c. JloKy4JaeBchKe,

XapkiBchkHii paiioH, XapKiBcbka o0siacTh. Cu-
TyaliiHU{ TUIaH PO3TallyBaHHs MapTepiB eKC-
MO3ULIHHOT 30HU ACHAPOIIAPKY MPEACTABICHUHA
Ha puc. 1.

Puc. 1 — CuryaniiiHuii m1aH po3TamryBaHHS MapTePiB eKCIIO3UIIITHOT 30HU IEHIPONapKy
Fig. 1 - Situational layout of the parterres of the exposition zone of the dendropark
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Memorw pobotu € OOTpYHTYBaHHA KOH-
uenuii peBiTamizamii perynspHux JaHamagTiB
eKCITO3UIITHOI 30HM JEHIPOJIOTIIHOTO MapKy
Jep>kaBHOTO 610TEXHOJIOTIYHOTO YHIBEPCUTETY
(M. XapkiB, Ykpaina).

06 ’exmom € perymspHi TaHaImadTH exc-
MO3UIIIITHOT 30HU JIEHAPOIIOTIYHOTO MapKy Jlep-
JKABHOT'O 010TEXHOJIOTIYHOTO YHIBEPCUTETY.

Ilpeomemom € MiarHOCTHYHI TTOKA3HUKH
arpOMOHITOPUHTY TIOXXKHBHOTO PEKUMY, MIKpPO-
€JIEMEHTHOIO CTaTyCy, EKOJOTr0-MeliopaTHB-
HOT'O CTaHy IPYHTY; MiAOip POCIUH 3 ypaxyBaH-
HSIM TPYHTOBO-KJIIMATHYHUX YMOB Ta iCTOpHY-
HOT'O KOHTEKCTY.
3asoanns:

Hagatu icropuyamii Hapuic CTBOPEHHS
JeHapornapky Jlep»xaBHOro O10TEXHOIOTiYHOTO
YVHIBEpCHUTETY.

[IpoBecTn aHami3 arpoeKOJIOTIYHOTO
CTaTyCy €JEeMEHTIB POJI0YOCTI IPYHTY, HOro
MiKpOEJIEMEHTHOT'O CTaTyCy, €KOJIOTo-Meliopa-
TUBHOTO Ta €KOJIOTO-TOKCHYHOTO CTaHy.
BpaxoBytoun icTOprHuHUIT KOHTEKCT Ta
IPYHTOBO-KJIIMaTHYHI yMOBH OOTPYHTYBaTH
KOHIICTILIIF0 €KOJIOTIYHOT peBiTami3aliii perys-
PHUX JaHIIMAQTHAX KOMIIO3UIIHA EKCITO3UIIiii-
HOT 30HH JICHPOJIOTIYHOTO MapKy JlepxaBHOTO
010TEXHOJIOTIYHOTO YHIBEPCHTETY.

[IpoBectu reoindopmaliiine Mozemto-
BaHHS BUINE3a3HAYCHOI JUITHKH 33/U18 CTBO-
PEHHS IPOEKTY peBiTai3allil;

3a gonomoror mporpam Realtime
Landscaping Architect 2023.02, Trial Free
Version i Sketchup crBoputH mpoexT peBitalti-
3amii peryJsipHuX JaHAAQTHUX KOMIIO3MINN
eKCIIO3MILIHHOT 30HU ICHPOJIOTIYHOTO TTapKy.
Qaiin  awimarii TpoekTy opmary
Project_arboretum.mp4 posmictutu Ha Google
JIICKY 32 JIOCTYITHUM MOCHIIAHHSIM.

JleHpoJIoriYHMi MapK PO3TAIIOBaHO Ha
Cxoni Ykpainu y SA kimiMaTH4HINA 30HI 3UMOC-
titikocti (USDA-30H1), sika XapaKTepU3y€EThCs
KOHTHHEHTAJIILHUM KJIIMaToOM: PiYHHH MiHIMyM
TeMIeparyp Juis 1i€i 3ouu — Bix -28,9 mo -26,2
°C. 3a arporpyHTOBUM paiiOHyBaHHIM — 1€ Xa-
PKiBcbKO-UyTyiBCHKHI arporpyHTOBHI paiioH, B
IPYHTOBOMY TIOKPHUBI SIKOTO HIEPEBaXaIOTh YOP-
HO3EMH THITOBI BAXKKO CYTJIMHKOBOTO I'PaHYJIO-
METPHUYHOIO CKJIaidy, i3 3amacoMm rymycy 500—
550 1/ra. I'TK v._vi ckiagae 1,00-1,10, I'TK vin-
ix— 0,81-0,90, omagu xi-m— 170—180 mm [8, 9].

[TonboBi JOCITIIKEHHS TIPOBOIMIIN BiIIIO-
Bi/IHO 3araJIbHONPUHHATHX METOJMK Ta CYIIPOBO-
JOKYBaJTH CIIOCTEPEKEHHSAMH 1 BU3HAUCHHSIM IPY-
HTOBUX JIarHOCTUYHHX MTOKA3HUKIB. 3pa3KH IPy-
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HTy Binoupamucs 3rimHo J1CTY4287-2004 [10],
JUIL  MIKpOOIOJIOTIYHUX  JOCIIKEHb  3TiIHO
JCTY ISO 10381-6:2015 [11].

BuzHaueHHST AiarHOCTHYHUX TPYHTOBHX
MOKa3HUKIB Ta YHCENBbHOCTI MIKpOOpraHi3miB
OCHOBHHX €KOJIOTO-TPO(hIYHHX 1 TAKCOHOMIUYHUX
rpyn mpoBoawioch B HamioHadbHOMY Hayko-
BOMY LIEHTpi «IHCTUTYT TpyHTO3HAaBCTBA Ta ar-
poximii imeri O. H. Coko10BCcEKOTO» B J1abopa-
TOpil IHCTPYMEHTAJIbHUX METOJIB JOCIiIKEHb
IPYHTIB Ta B CEKTOP1 MiKpOOi0IO0Tii IPyHTIB.

JiarHOoCTHYHI MOKa3HUKH IPYHTY BU3HA-
YEHO 32 METOUKAMHU:

— IMUIBHICTG B mapi rpyHTy 0-25 cM — HaBecHi
Ha MmoyaTky Bererauii (Mmeromom KaunHcbkoro)
[12];

— CTPYKTypa MiKpOOHOTO IIEHO3Y IPYHTIB — 32
YUCENBHICTIO  MIKpPOOPTaHi3MiB  OCHOBHUX
€KOJIOTO-TPO(PiYHMX Ta TAKCOHOMIYHUX TPYII
METOJIOM TIOCiBy IpPYHTOBOI CyCHeH3ii Ha
JKUBUJIbHE arapu3oBaHe cepenosuie 3a JACTY
7847:2015 [13];

— BMICT MiHEpanbHOTO (HITPAaTHOTO 1 aMOHI-
Horo aszory) —3a JICTY 4729:2007 fkicts rpy-
HTy. Bu3HauaHHS HITpaTHOTO 1 aMOHIHHOTO
azoty B momudikamii HHI II'A im. O.H. Coxo-
noBceKoro [14];

— Bwict pyxomux cnonyk ¢ocdopy i kajiro —
3a JICTY 4115-2002 Ipyntu. BusHauanus py-
XOMUX CHONyK ochopy i Kaiiro 3a Moaudiko-
BaHUM MeTooM Yuprkosa [15];

Busznauenns KaTiOHHO-aHIOHHOTO
CKJIa/Ty BOJIHOI BUTSDKKHM OXOILTIOBAJIO TaKi IMO-
Ka3HUKH:

CyMa TOKCHUYHHUX COJied B €KBiBaJICHTax
xnopu-ionis (ACTY 7908);

BenuuuHy pH — BOJHEBUH NOKa3HUK
(ACTY ISO 10390);

Bwmict syxHOCTI BiJi HOpMaNbHUX KapOo-
nartig (CO?%;) (JICTY 2730:2015) i TokcuuHoi
nyxnocti (HCO3 — Ca?"), mexs/nm® (JICTY
7943 ta ICTY 7845);

BiJHOIICHHSI CyMH JIy>KHHX KaTiOHIB Ha-
Tpiro i Kaito (MexB/1M3) 10 CyMH BCiX KaTioHiB
(vexB/nm), % (ACTY 7944 ta ICTY 7945);
BMicT aHioHa xyopy (ACTY 7540, ACTY
7608 Ta JICTY 7834);

Bwmict pyxomux opM BaXKHX METalliB B
OydepHiii amoniiiHo-aneraTHii BUTsDKUI (pH
4,8) MeromoM aTOMHO-a0COPOIIHHOI CIIEKTPO-
¢oromerpii  srimno  JACTY  4770.1:2007-
4770.9:2007 [16];

BanbHa oriHKa DlarHOCTUYHHUX ITOKA3HUKIB
IPYHTY BUKOHAHA 3TiJJHO PEKOMEHJALISM [I0/I0
OOCTE)KEHHSI EKOJIOTO-MENiOPaTUBHOTO CTaHy
3eMeJlb B YMOBaxX KPaIuTMHHOTO 3poriieHHs [17].
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ba3oBUM IHCTPYMEHTOM JUIsi CTBOPSHHS
nmanmmagTHOro mnpoekry oopano QGIS 3.28.3—
Firenze 2022-08-31, sikuit Ma€e BUTbHHI JOCTYIL
Cucrema xoopaunat: WGS 84 / Pseudo-Mercator
EPSG:3857. [3omiHii penbedy CTBOpEHi 3a J0MO-
Mororo TeHepatopa reometpii QGIS 3.28.3—
Firenze 2022-08-31 (puc. 2).

Hacrymuuii etanm — CTBOpEeHHSI TPUBUMIp-
HOTO penbedy MpoekTy. [ 11b0r0 Ha CyITy THHKO-
BoMy 3HIMKY SRTM kaprtu 06pana ruiormma 41066
M?, Ha sIKiii 3a JomoMororo Iaridy TopoShaper

nporpamu  Sketchup cdopmosano  3D-penbed
(puc. 2).

JlanmmadTHUI TIPOEKT Ta HOro Bizyauiza-
I1isl BUKOHaHI 3a J0IMOMOror0 mporpamu Realtime
Landscaping Architect 2023.02, Trial Free
Version.

st Toro, 00 OTpUMATH PEaTiCTHYHY Bi-
3yamzaimio B mporpami Realtime, B mporpami
Sketchup 2020 BnacHOpyY CTBOPEHO JIOJATKOBI
eNIeMEeHTH JU3aiiHy, SIKUX He iICHyBaJIo B 0i0JioTeri
CTaHJapTHHUX 00’ €KTIB mporpamu Realtime.

Puc. 2 — CtBopeHHs i301iHi# penpedy 3a TOMOMOTOI0 T'eHepaTopa reoMeTpil
QGIS 3.28.3-Firenze 2022-08-31
Fig. 2 — Creating terrain isolines using the QGIS 3.28.3-Firenze 2022-08-31 geometry generator

Puc. 3 — 3D-penned) oOpaHOi AiSTHKH
Fig. 3 — 3D relief of the selected area
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Pe3y11bmamu ma 063080p€HH}1

Aepoekonoziunuil cmamyc enemenmie po-
oroyocmi epyHmy, 1020 MikpoeneMeHmHull Cma-
myc ma eKon020-MeniopamusHull ma eKoso20-
MOKCUYHO20 cMaH. BaXXITMBOIO CKIIAI0BOIO €KO-
JIOTIYHOI peBiTami3amii € 00OB’sI3KOBE Bpaxy-
BaHHS IPYHTOBO-KIIMAaTHYHHX YMOB, B SIKMX
3HAXO/IUTHCS BHIIE3a3HAUeHa ycTaHoBa. [loTpi-
OHa 00’€KTMBHA AIarHOCTHKA HaWBa)KJIMBIIINX
(bi3NYHUX XapaKTEPUCTUK TPYHTY, arpoeKOoJIori-
YHOTO CTaHy €JIEMEHTIB POIIOUOCTI, HOTO MiKpO-
€JIEMEHTHOTO CTaTyCy Ta €KOJIOTO-MeliopaThB-
HOT'O Ta €KOJI0r0-TOKCHYHOTO cTaHy. [20].

BusHaueHHS OIMBHOCTI TPYHTY TPOBO-
Jtocs 3rimHo pexoMenaamism [17, 18] nepen
[TOYaTKOM BEreTalliiHOro Mepioy, Y YOTUPHK-
paTHOMY TIOBTOPIOBaHHI, pe3yJIbTaTH MpECTa-
BIeH1 y Tabmwmi 1.

Pe3ynprati MOKa3HUKIB PiBHOBAXHOI
[IUTBHOCTI TPYHTY BKa3yIOTh Ha iXHE ONTHMa-
neHe 3Ha49enHs (1,21 r/em®).

Pesynbratu goCiKeHHS 3pa3Ky IPYHTY
3a MIKpOOiOJIOTIYHUMU TTOKa3HUKAMU, SIKUI Bi-
niOpanmii Ha movatky Bererarii 2023 p., mpen-
CTaBJICHI B TaOMIIi 2.

Taoauus 1
IlinsHicTb IpyHTY, 0-25 cM, TpaBeHb 2023 p.
Table 1
Soil density, 0-25 cm, May 2023
IloBTOpEeHHs IlinbHicTs rpyHTY, I/cM® Cepenne Baau [17]
1 1,23
2 1,19 1,21 0
3 1,21
4 1,20
Tabauusa 2
YuceabHiCTh MIKpPOOPraHi3MiB 0CHOBHHMX €K0JIOr0-TPO(MIiYHUX i TAKCOHOMIYHUX rpymn, 2023 p.
Table 2
Number of microorganisms of the main ecological, trophic and taxonomic groups, 2023
Mixkpooprauizmu,
1[0 32CBOIOIOTH a30T, AKTHHO- ) Estpodn,
win. KYO /r c. 1. MileTH, MITH. I'pndn, Tuc. | Oairorpodn, s KYO/r
. = KYO/re.1. | Mmn. KYO/r c. 1.
MiHepaJabHUI KYO/re.r. c. I.
opraHiuHmuii
BCHOI'0 O0akTepil
13,75 24,55 14,73 9,82 73,55 38,37 39,03

Pe3ynbpTaTty BKa3yroTh, 10 KiJIBKICTh Mi-
KpPOOpraHi3MiB, sIKi 3aCBOIOIOTH OpraHiuHi ¢o-
pMH a30Ty Ans mapy rpyHTy 0-25 oM, cknanae
13,75 s KYO/r. 3rigHo OIiHKH, SKa 3ampo-
nonoBana /1. I. 3parinuesum [19], crynins 30a-
raueHHs IPYHTIB MIKpoOpraHi3Mamu Jyxe BH-
cokuii. KinbKicTh MiKpOOpraHi3MiB, 10 acHMi-
JIOIOTh a30T MiHEpaJbHUX CIIOJYK CKIIAJIae
24,55 M KYO/T.

3a /. I'. 3BsriHLIEBUM — II€ 1y>KE BUCOKUH
piBeHb 30aradeHHs1 TPYHTY 3a BiJMOBITHOIO Ki-
JBKICTIO MIKpOOPTaHi3MiB.

Po3paxyHKOBI TOKa3HUKH. MOKa3HHK
ONroTpo(HOCTi, TIOKA3HHK  MiHEpai3ailii-
IMMOOiTi3allii a30Ty, SKi XapaKTepU3yKTh TPO-
¢biuHUI peXUM IPYHTY, HAIPY>KEHICTb MpoIe-
ciB MiHepaJi3allii, mpeicTaBiIeHi B TabmuI 3.
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PozpaxoBaHmii TOKa3HHUK OJITOTPOGHO-
CT1 Ma€ 3HAYCHHSI MEHIIII 32 OJIMHHMIIIO 1 CKIIajIae
0,98, 110 CBIQYKUTH PO AKTHBI3ALIIIO MPOLIECIB
MiHepani3alii IpyHTY.

[MokazHuk MiHepaizamii-iMmMoO0imizarii
a30Ty XapakTepu3ye HaIpy>KEHICTh TMPOIECY
MiHepami3alii a30Ty Ta 3aCBOEHHS CIOIYK
a30Ty MIKpOOHMM ILeHO30M. Bu3Haueno, mo
MIPOIIECH CHHTE3Y OPraHivyHOT peYOBHHH ITOCTY-
MaKThCs TpoliecaM 11 IeCTPYKIIii, 30KkpeMa 3a-
3HaYeHUI MoKa3HUK ckianae 1,79. Koedimient
MTOPT - nioka3HuK MiKpoGHOT TpaHchopmarii
OpraHivyHOi pEYOBHHHU I'PYHTY, 3HAUCHHS SIKOTO
TaKOX BKa3ye, 10 TOMiHY€ MPOLEC AECTPYKIIii.

[To>XxMBHUI pEXUM — KITIOYOBHI UMHHHUK
POIFOTOCTI TPYHTY MEPIIIOTO TIOPSIIIKY, TOOTO
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Taoaunsa 3

Po3paxyHkoBi NOKa3HHKH iHTEeHCMBHOCTI i cIpsiMOBaHOCTI Mikpodiosioriunnx npouecis
B IpyHTi, 2023 p.

Table 3

Estimated indicators of the intensity and direction of microbiological processes
in the soil, 2023

IToxa3Huk oJirorpodHocTi

IMoka3nuk MiHepamizauii

MTOPT*

0,98

1,79

21,45

*MTOPI — Ioka3Huk Mikpo6OHOT TpaHChOpMAaIlii OPTaHIIHOT PEUOBHHH TPYHTY.

YMHHUK MpsMO] Iii Ha pociuHy. Tomy Lie HaiiBa-
SKIIMBINIMNA 00 €KT IIarHOCTUKK Ta OIITAMI3aLiil
[20]. TnpopmaTUBHMM MMOKA3HUKOM LIO/IO0 a30T-
HOT'O PeXHUMY IPYHTY TPOTSATOM POKY BBaxa-
€ThCs HOro HiTpudikaliiiHa 34aTHICTh, 3aJIs
OTIEPAaTUBHOI JIarHOCTHKH a30THOTO DPEXHMY,
OOIpyHTYBaHHSI HEOOXiJHOCTI BHECEHHS a30T-
HUX JOOpPHB BUKOPHUCTOBYIOTH TAKHI IIOKa3HUK
K CyMapHHH BMICT MiHEpaJILHOTO a30Ty (HIT-
parHoro Ta amosiiiHoro) [20]. Pe3ynbratu Bu-
3HaYeHHS BMICTY MiHepanbHUX (GOpPM a30Ty
(NH4+NO3), nmpeacrasneni B Tabnuiii 4. PiBeHb
320e31MeYeHOCTi MiHepaTbHUM a30TOM — Cepe/l-
Hili, BiH cTraHOBHTH 17,19 MI/KT TpyHTY.

Jnst moyanbioi omiHKM e(hEeKTUBHOI po-
JIIOYOCTI BU3HAYEHO BMICT pyxoMoro (ochopy
3a YupukoBuM, TOOTO BU3Hauanucs docdatw,
[0 YTPUMYIOTHCS BIJHOCHO CIIA0OKUMH XiMid-
HUMH 3B’ sI3KaMH, BOHH € JIa01IbHUMU hopmMaMu
i pesepBoM (ochopHOrO KUBJIEHHS. Pe3yib-
TaTH CBi4aTh IO IPYHT Ma€ IiJBHUIICHHMA
BMICT JOCTYITHOTO (hocdopy, HOTro BMICT CKIa-
nae 132,25 mr/kr rpyHry (Tads. 4).

Kanitiaunit myn rpyHTy 00’€IIHY€E Y CBO-

€MY CKJIai Taki GOpMH KaJliiHUX CIOJYK: BO-
JOPO3YMHHUM Kamiid, oOMIiHHMN Kalid, pyxo-
MU KaJlil, 0 XapaKTepU3y€EThCS SIK CyMa IBOX
nomnepeanix (¢pakmiii (BOAOPO3UNHHOTO U 00-
MIHHOTO), Ba)XKOOOMiHHMI (200 pe3epBHMIA)
KaJtii, HeoOMiHHuM# Kaunii [20].

Pesynbraty BH3HAYeHHST PyXOMOTO Ka-
7o 3a YMPHKOBUM BKa3ykOTh, M0 HOTO BMICT
ctaHoBuTh 111,46 MT/KT TPYHTY, IO BiIIOBi-
nae, siK 1 3 BU3HaYeHHM (pocdopy, miaBuUIIe-
HOMY piBHIO 320€31eUeHOCTI TPYHTY IiM ele-
MEHTOM POJFOYOCTI IpyHTY (TabII. 4).

Bwmict mikpoeneMeHTiB B TPYHTI Npe-
CTaBJIeHUH B TabuLi 5.

Ouinky 3abe3nedeHocti rpyaty Mn, Cu,
Co, Zn npoBoauu 3a JOIOMOTO00 Ta0uili 6, B
SKIi TPeACTaBICHO YrpylyBaHHS TPYHTIB 3a
BMICTOM pPYyXOMHX (opMaM MiKpOEIEMEHTIB,
€KCTparoBaHMWX alleTaTHO-aMOHIHHUM Oydep-
uum pozunroM (pH 4,8) [19]. IpysT nocigHoi
IUITHKK 32 CTyIEeHeM 3a0e3ledeHOCTi MIKpo-
€JIEMEHTAMH XapaKTEPU3YETHCS SK: YK€ BHCO-
KHif — 32 Zn; cepenHiii — 3a Co; HU3BKHIA — 3a
Mn; 3a Cu — n1y>Xe HU3bKH.

Tabauus 4

BwmicT Ta piBeHb 320e3ne4eHOCTi JIarHOCTHYHHUX MOKA3HUKIB MOKUBHOIO PEXKUMY IPYHTY
nocaigHoi ginssHkH, map rpynry 0-25 cm, 2023 p.

Table 4
Content and level of availability of diagnostic indicators of the soil nutrient regime
of the experimental plot, soil layer 0-25 cm, 2023
IMoka3Huk Bwmict P20 Bwmict K20 Buiict
oxa3 et P20s et K2 NH+NOs
Bwmict enemenTiB JKUBJICHHA, 132’25 111,46 17’19
MI/KT TPYHTY
PiBens 3a0e3meueHocTi ITinBumennit [TigBuIeHNA Cepenniii
Tab6auus 5
BmicT mikpoenemeHTIiB B IpyHTi, MI/KT IpyHTY, 2023 p.
Table 5
Trace elements content in soil, mg/kg soil, 2023
MikpoeneMeHT Co Cu Mn Zn
Buict 0,13 0,24 6,18 0,63
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Ta6auus 6

YrpynoBaHHs I'PYHTIB 32 BMicTOM pyXxoMux ¢opM MikpoejieMeHTiB, eKCTParoBaHUX
aneTaTHo-aMoHiiiHuM 6ydepHum pozunrom (pH 4,8), mr/kr rpyury [19]

Table 6

Grouping of soils by the content of mobile forms of trace elements extracted with acetate-ammonium
buffer solution (pH 4.8), mg/kg of soil [19]

Cryninb
I'pyna 3a0e3me4eHocTi Mn Cu Zn Co
MiKpoeJeMeHTOM
1 Jlyxe Hu3bKa <51 <11 <0,11 <0,071
2 Husbka 5,1-7,0 11-15 0,11-0,15 0,071-0,10
3 Cepenns 7,1-10,0 1,6-2,0 0,16-0,20 0,11-0,15
4 [TixBuiena 10,1-15,0 2,1-3,0 0,21-0,30 0,16-0,20
5 Bucoka 15,1-20,0 3,1-50 0,31-0, 50 0,21-0,30
6 Hyxe BrucOKa > 20,0 >50 >0,5 > 0,30

[IpoBenena ominka aHamizy 3a0e3mede-
HOCTI TPYHTY PyXOMHMH (opMaMu MiKpoee-
MeHTIB mokazana Hecrady Cu, Mn, cepenHiit
BmicT Co, BU3HAUYMJIa HAIIMIIOK Zn.

BaxmBrMH OKa3HUKAMH, 3HAYCHHS SIKHX
BIUTMBAE Ha OOTPYHTYBaHHS BHOOPY PEXKHMY TIO-
TIMBY JEKOPAaTHBHUX KYIBTYD, € MiarHOCTUYHI TI0-
Ka3HUKW KaTiOHHO-aHIOHHOTO CKJIaJly BOIHOI BH-
TSDKKH TPYHTY, 1X OaibHa orliHka (Tadi. 7).

CryniHb 3acONCHHS IPYHTY 3a BiTHOIICH-
M Ca/Na mae 3nauenns Oinsiue 3a 2,5. Cran
IPYHTY 32 UM TTOKa3HHKOM OILIHIOETHCS SIK J100-
puii.

CyMy TOKCHYHHX COJIEH B €KBiBaJICHTaX
XJIOPY PO3paxoBaHO 3a (pOpMyIIOr0:

®CI't =CI'* + 0,4HCO*

ne °Cl — cymMa TOKCHYHHMX cOJeli B
eKBiBaJIeHTax XJopy, MekB/100 T;

CI* — cyma xnopuzis, mexs/100 T;
HCO3™' — cyma TOKCHYHHX TiZpoKap-
6omnaris, MexB/100 T.

CraH IpyHTY 32 BMICTOM TOKCHYHHUX CO-
neit — moOpuii.

Bigcotkosuii BMmicT Na™+K* Big cymwu
TIOTJIMHY THX JIy’)KHUX KaTioHiB, (Na*+ K + Mg?*
+ Ca?") skii ciyry€ moKa3HMKOM BTOPMHHOT CO-
JIOHITIOBATOCTI IPYHTIB — HE3aIOBLIbHUHN. Po3-
paxyHKOBI TIOKa3HUKH HaJaHi B TaOIUI 8.

Taoaunsa 7
KaTionHo-aHiOHHHM CKJIa] BOAHOI BUTSIKKHU IPYHTY, MekB/100 r rpyHTy, 2023 p.
Table 7
Cationic and anionic composition of soil water extract, meq/100 g of soil, 2023
HCOs Cl Ca? Mg* Na* K*
0,04 0,09 0,4 0,13 0,11 0,3
0,08 0,13 0,4 0,13 0,05 0,7
0,05 0,09 0,24 0,11 0,05 0,1
0,05 0,08 0,35 0,13 0,02 0,1
Ta6auus 8
BajbHa oliHKa TiarHOCTHYHUX MOKA3HUKIB KATIOHHO-aHIOHHOTO CKJIaJy BOJHOI BUTSIKKH IpyHTY, 2023 p.
Table 8
Scoring of the diagnostic indicators of the cationic and anionic composition of the aqueous soil extract,
2023
Na*+K* BMicT TOKCHYHHIX
- . 2+
pH Bo- Ca/Na HCO: - Ca % BijJI CYMM IOTJIMHYTHX Ka- coJiei,
He T mekB/100 r -
6am Ban [17] T[U] TioHiB MekB/100 r
Bax [17] fan [17]
7,78 14,00 0,05 20,00 0,10
0 0 0 10 0
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OTtpumaHi pe3yibTaTH € iCTOTHUM (ak-
TOpOM BHOOPY pexkuMy monuBy. Came 3a yMOB
HE3aJJ0BUTFHOTO I'PYHTOBO-E€KOJIOTYHOTO CTaHy
MOBHHEH OyTH 0OpaHWi IPYHTO3aXUCHHUN €KO-
JIOT14HO-0€3MeYHUI PeXUM TIONHUBY JEKOPaTH-
BHHUX pociuH. [Ipy mpoMy citifi BUKOPHCTOBY-
BaTH TIOJMBHY BOJY, SKa BiJAIOBiJae BUMOTam
SIKOCTI Boju Jutst 3porienns [17, 20].

3HavueHHs KOoe]ilieHTIB KOHLEHTpAaIii
Ba)KKUX METaJliB Ta CyMapHHUI TIOKa3HUK 3a0py-
THEHHS Z¢ y mapi rpyHTy 0—25 cM npezacrase-
Huil y Tabnuui 9. CymapHuii HOKa3HUK 3a0pya-
HEHHS Z¢ JOPiBHIOE 3HAUYEHHIO 2,8, 3HAYHO HU-
JK4e 3HadeHHS 16, M0 CBITYHATH MPO BIiACYT-
HICTh 3a0pyAHEHHS TPYHTY BaXXKHUMH MeTa-

JaMH.
Tadanus 9

KoedinienTn koHmeHTpaniii BaxkKuX MeTaliB Ta CyMAPHHI NOKA3HUK 3a0pyIHeHHS Zc,
map rpysry 0-25 cm, 2023 p.

Table 9
Heavy metal concentration coefficients and total contamination index Zc, 0-25 cm soil layer, 2023
cd Co cr | cu Fe | Mn Ni Pb | zn Z ][;fﬁ
1,4 0,7 1,6 07 04 04 04 1,2 1,7 28 0

Takum yrtHOM, MOXKHA 3pOOHTH TaKi TOTe-
pEIHI BUCHOBKH: arpOCKOJIOTIYHUI MOHITOPHHT
BKa3ye Ha CepeHiil BMICT MiHEPaIBLHOTO a30Ty,
He3aJJOBUILHHUI MIKpOEJIEeMEHTHHIA CTaTyC 3a BMi-
CTOM pyXOMHX (hOPM MapraHIIfo i Mii — MiKpoe-
JeMeHTiB 3 OaratbMa (i3i0JIOTTYHUMHU (YHKIIi-
SIMH, 30KpeMa, (YHTIUTHAMH BIACTUBOCTIMH,
KOJIM HeCTaya IMX MIKpOEIIEMEHTIB BIUIMBA€E Ha
CTIHKICTh POCIIMH IIPOTH IPHOKOBHX 1 OaKTepialib-
HHUX XBOpiO. 3a MiarHOCTHYHUMH TOKa3HUKAMU
KaTIOHHO-aHIOHHOTO CKJIAJTy BOJHOI BHTSDKKH
IPYHT JAOCHI/PKYBaHHUX JIUISTHOK MTOTPeOy€E IPyHTO-
3aXMCHOTO TIOJIMBHOTO pexuMy. BpaxyBaHHs
€KOJIOTIYHOI JoMiHaHTH (ekodpeiimy) mipu dhop-
MYBaHHI POCIMHHUX KOMIIO3MIIil TIOTpeOye BU-
KOPHCTAHHSI POCITHH, sIKi HE BUMAaraloTh BUCOKOTO
PiBHSL BMICTY JOCTYITHHX CIIONYK a30Ty, ajie J0-
Ope pearyroTb Ha TiJBHIICHUI BMICT PyXOMOTO
dochopy 1 Kaito, He BTpayaloTh JEKOPATUBHOCTI
TpH BUPOIILyBaHHI €3 MoJIMBY 200 3 3aCTOCYBaH-
HSM MiHIMaJGHOTO IPYHTO3aXHUCHOTO MOJIMBY, 3
BUCOKOIO CTIMKICTIO MPOTH XBOPIO Ta IIIKiTHHKIB.

Ilpoexm pesimanizayii pe2yiapuux 1auo-
WApMHUX KOMNO3UYIT eKCNO3UYIIHOT 30HU OeHO-
PONOSIUHO20 NAPKY.

Oprasni3ariist Ta popmyBaHHSI 00'€KTIB JICH-
JIPOJIOTIYHOTO XapaKTepy MOTpeOye 3HAYHNX KO-
JI0ro-010JIOr YHUX 3HaHb, TOMY CTBOPEHHSI IPH-
POHUX KOMITO3HIIIH BUMarae BiJi (paxisiiiB 0co0-
JIMBOTO MPAKTUYHOTO BMIHHSI i TIIMOOKUX Teope-
TUYHUX 3HaHb. 3Ha4YHY AOCTIJHULBKY POOOTY B
IIi¥ TaITy3i MPOBOIWIIM TaKi BU3HAYHI BUeHi, K O.
Bboroga, T. bpogosuu, JI. 3emecrka, A. )KupHOB,
A. Konecnikos, b. Ocranenko, JI. Py6uos, B. ITy-
mkap, A. Mina, M. Kynprok, 1. Poxiukin [7].

IIpu mimbopi IHTPOIYIIEHTIB y ACHAPO-
HapK, sIK PaBUJIO, YPAXOBYIOTh iX MOXOKEHHS,
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TOOTO TMPUPOIHUIA apealt, eKOJIoTivHi Ta Gioori-
YHi BIIACTUBOCTI, IEKOPATHBHI OCOOIMBOCTI, Tap-
MOHII0 3 HaBKOJMIIHIM cepenoBuineM. Binbip
MOTEHIIITHNX JEHAPOJIOTIYHUX PECYPCiB MPOBO-
JITBCS Ha OCHOBI €KOJIOro-reorpadivyHoro aHa-
73y PONOBUX KOMIUIEKCIB JIEPEBHUX POCIIHH.
[Tpu oMy BCTaHOBITIOBAIACS TIONIOHICTE €KOJIO-
TIYHUX YMOB IIPUPOTHOTO 200 BTOPHHHOTO (IITY-
YHOT0) apealliB, 3BiJIKH OJICPKAHO CAMBHUI YK
MOCIBHHH MaTepiall, 3 yMOBaMH MiCIlsl IHTPOTYK-
1ii B ieHaponapky [7].

Haityacrime 6oTaHiuHi caju Ta JEHAPOIa-
pKH (aeHapapii, apOopeTyMH) CTBOPIOIOTH 3a CH-
CTeMaTUYHIM a00 TeorpadiyHuM TIPUHITUIIOM.
AuJte 11 CTBOPEHHS JEHIPOIIapKy 3a reorpadiy-
HUM TIPHHIIMIIOM OpaKkyBalo BUPAKEHOTO Pellb-
ey 3 IeBHUM MiKpOKIIiMaToM. SIK BKa3ylOTh Ha-
ykoBIi b. @. Ocrarienko Ta 1. . CHuTHIK, 3aCHOB-
HHUKW JICHPONAPKY, SKAM MH 3aBISYyEMO 32
CTBOPEHHS 1 iICHYBaHHIO JACHIPOTIAPKY, SIKi IIPUC-
BATHIM 0araTo 4acy HOro cTajloMy po3BHUTKY, BiH
pO3TalIoBaHUi TOONMM3Y HABUYAJIBHUX KOPITYCIB
Ta JKUTJIOBOrO MAaCHBY 1 I1¢ HAaKJIaJ0 IEBHUH BiJl-
OWTOK Ha XapakTepi HOro apxiTeKTypHOro pi-
mieHHsl. ToMy 3 €CTETHYHOTO HOIIIsiAy OYyB IO
3MIHEHHH CUCTEMATHYHUN IPHHITHIT PO3MIIICHHSI
PPOCIIHH, IO MOTSTIIO 32 COOOK0 3MIIITYBaHHS 1 MO-
BTOPIOBAHHS B Pi3HHX KBapTajaX OKPEMUX BUIIIB,
0COOJIMBO KPAaCHBOKBITYYHMX YarapHHKIB 1 XBOU-
HUX JIEPEB 32151 CTBOPEHHST POCIMHHUX KOMIIO-
3ULIii BUCOKOI IEKOPATUBHOCTI Y OyAb-SKy HOpY
poky [7]. ToOto, Ha Yac MPOEKTYBaHHS IEHAPO-
MapKy JeKopaTHBHA (DYHKIIS apTepiB eKCIO3H-
LiHOT 30HM PO3IIIsiiaIach K OCHOBHA.

B T0i1 ke yac, oHUM 13 TOJIOBHHX 3aBJIaHb
JICHIPOJIOTIYHIX TTApKiB, O0TaHIIHUX CaIiB € 30a-
TaueHHs KyJIbTypHOI (bjiopu perioHy. BeemeHHs
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HaWTePCIIEKTUBHILINX BUIIB 1 COPTIB y MiChbKe
O3€JICHEHHSI Ha/Ia€ 3MOTY CYTTEBO BIUIMHYTH Ha
SKICHMH CKJIaj POCIHH, SIKi CTBOPIOIOTH 3eJICHY
iH(ppacTpyKTypy MicTa. MU MPOIIOHYEMO IS pe-
BiTanm3anii mapTepiB 30epertu Til miaXid, sKid
OyB 3ampornoHOBaHWN AHaTomeM JIMUTpoBHYEM
Kupnosum, Bopricom demoposrdem OcrareHko,
Iropem Hocumosuuem CHTHIKOM, TOGTO BiHO-
BUTH JIEKOPATHBHICTh, BUPA3HICTh POCIMH-HUX
KOMIIO3HIIIH, aJie B KOHTEKCTI IPUHHATTS TIPHUPO-
JIOOPIEHTOBAHUX PillleHh 30araTuTH e I
EKOJIOT1YHOIO 03HAKOIO.

30KpemMa TpH eKOJIOTIYHOI PEKOHCTPYK-
1ii iCHYIOUMX 1 CTBOPEHHI HOBHX €JICMEHTIB 3€-
JICHOi 1H(pacTPyKTypH, HaOyBa€e aKTyalbHOCTI
TIPUHIMT MiHIMi3aIli BUTpaT Ha MTOJaJbIITY Ti/IT-
PUMKY POCITHHHOTO KOMIIOHEHTY IJaHImadTy.
Cy4acHUM HarpsMOM JaHIAQTHOTO AU3alHy €
BUKOPHUCTAHHS POCITHH, B SIKHX JICKOPATHUBHI SIKO-
CTi MAKPITUTFOIOTECS €KOJIOTIYHO0 JJOMIHAHTOFO,
NPUIATHICTIO JI0 CAMOMIATPUMKH 1 O3I0POB-
JICHHIO HaBKOJIMIIHBOTO cepeiouina [21].

HaiiBaxxnuBiMM €JI€eMEHTOM 3€JICHOI 1H-
(bpacTpyKTypH, SKiil 3MaTHAN BUKOHYBATH BEJIH-
KU CIIeKTp 3aTpeOyBaHUX EKOMOCIYT € Ta30H.
[22].

I'azoHOM Hammoro BUOOpY € Ta30H 3 MOBIi-
JBHO 3pOCTAI0YMX COPTIB KOHIOUIMHM Oioi abo
MIKpOKOHOIMHU. KoHroIMHa 0i1a 3aBIsSKU CH-
MOioTHUHINM (pikcamii 30aradye OimHI a30TOM
IPYHTH, IO BaXIMBO YISl CTBOPEHHS LILTLHOTO
TPABOCTOIO 3 MPUBAOIMBUM 3€JIEHHM KOJIHOPOM
cBixkocTi. Bucokuit BmicT pyxomoro dochopy i
KaTito, sIKiif MU CIIOCTEPIraeMo, € BRYKIUBOIO YMO-
BOIO JIJIsI peaizarlii HOTeHMiiHoI a30Tdikcyro4oi
AKTUBHOCTI KYJIbTYpH: SIKIIIO BMICT JOCTYITHOTO
(ochopy HU3BKHI — AKTHUBHI POXKEBi OyITHOOUKH,
SIKI MICTSITh JICTTEMOIJIO0IH, MOXKYTh 30BCIM HE
YTBOPIOBATUCS. 3 BU3HAYCHUX MIKPOECIIEMEHTIB
0COOJIMBO BXKIIMBUM € MOJIIO/IEH, HECTaya SKOro
HE CIIOCTepiraeThes, 1 ToMy Iie He Oyne ¢akTo-
poM, SKili TalbMyBaTHME CHHTE3 JIeTTeMOTJIO-
Oiny.

[Inomma pinsHOK mapTepy, Ky HEOOXiTHO
3aJIEPHITH KOHIOIIMHOK 011010 200 MiKpPOKOHIO-
HIMHOIO, HaslaHa y Tabmui 10.

3a po3paxyHKaMH BapTiCTh POCIMHHOTO
Marepiary CKIaIae:

— pynounui razod — 480000rpH;
— HacinHs MikpokoHtomuHN — 107000 TpH;
— HaciHHs KoHrOmMHY 015oi — 45000 TpH.

HactynHuM KpokoMm peBitamizaiii, SKuit
MH TPOIIOHYEMO, € BiJIHOBJIEHHS PO3apiio B pe-
TYJSIPHUX MapTepax JeHIpPOIapKy.
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Pozapiii — e KJIaCUYHMIA €IEMEHT JIaH/I-
madTHOro 00JaITyBaHHS, O SKOTO 3aBXK-IH
30epiraeTsest iHTEpec 3 OOKy BimBimyBauiB. Ha
OKpeMHUX IUISHKax PO3MILIYIOTh Pi3HOMaHITHI
TPYIH 1 COPTH TPOSIHA, IO BiIPi3HAIOTHCS MO BU-
coTi, popMi KBITOK 1 3a0apBICHHIO. AJle po3apiid
HE TUTBKH € IEKOPATHBHOIO EKCITO3MINIEI0, BiH
CITyXKHTB JJIs1 HAyKOBO-TIPOCBITHIX LiJIeH, moKa-
3yIOUM Kpalli COpTH TPOSHI Ta NPUHOMH iX-
HBOTO BUKOPHUCTAHHS [23].

[Tpu BuOOPI ALIAHKY peKOMEHTYEThCS TiB-
JICHHO-CX1JTHA YH ITiBJICHHO-3aX1/IHA Opi€H-TaIlisl.
['pyHTH Kpartiie nerki CyrJIMHKH, 0araTi ryMycoMm,
a TakoX 4OpHO3eMHU. TpOSIHAN BUCAKYIOTh Ha
HEBEJIMKUX JUITHKAX pizHOI KoH(piryparii. Ko-
JKHY JUTSHKY BapTO BiJOKPEM-JTFOBATH B JODi-
JKOK CMYTOIO Ta30Hy IIHPHHOK A0 50 cM, mo
CTBOPIOE TJIO0 JyIs TposH [23].

I'eomerpruna koH]Iryparmis AISTHOK po-
3apiro T03BOJISIE HAOMU3UTH TPOSH/IN 10 BCTAHO-
BJICHUX MapuUIpyTiB, CTBOPUTH HalKpallli yMOBU
JUTSI TOTJIATY 3a pociuHamu [23].

O. II. ToHrap 3ampomoHyBajla MPOEKT
CTBOPEHHS pO3apil0 B TMapTepHill YacTHHI
JICHIIPOTIAPKY, SKUH BKJIIOYAE DaIliOHAIBHUM
MiAXiA 1010 1000py COPTOTHUIIB Ta COPTIB PO3
BiJINIOBIZTHO 70 iX 0i0JIOTO-€KOJOTIYHMX Xapakx-
TEPUCTHK, IPUAATHOCTI 10 BUPOLILYBaHHS B YMO-
Bax XapKiBChbKOi 00JIacTi 3 BHUKOPH-CTAHHSIM
PI3HUX TPy TPOSHA, 30KpeMa, YaiHOo-TiOpi-
HUX, QaopubyHa, padiB, BUTKUX, M1ATIO Ta 1H-
mmx. OroBOPIOETHCST HEOOXIAHICTh HAMIHHOTO
YKPUTTS POCIIMH Ha 3uMy [24].

Hama npomosuiiss Mae KOHUIENTyalbHY
BUMOTY BUKOPUCTaHHSI COPTIB TPOSTHII, KOTPi 30-
BCIM HE TOTPeOYIOTh OOOB’S3KOBOTO YKPHUTTS
B3UMKY (puc.4).

JloLiIbHO 3BEPHYTHUCS 10 JIOCBIAY CTBO-
PEHHS KOJISKIIiT 3UMOCTIHKUX TPOSHJT KaHaJICh-
koi cenekmii B HamioHamsHOMY OOTaHIYHOMY
cany iMeHi M. M. I'pumika HAH Vkpainu [25].
COpTOBUBYCHHSI COPTIB KaHaJ-CbKOI CEJICKIIIT,
SIK1 BUPI3HSIIOTHCS CTIMKICTIO 10 HU3BKUX 3UMO-
BUX TEMIIEPATYP € peai3alico caMe eKoJIorid-
HOTO MiIXO0AY IPY CTBOPEHHI pO3apiro Ta BUKO-
pHUCTaHHS IIbOTO AOCBiny Ajsl GOpPMyBaHHSA Jie-
KOPaTUBHHUX €JIEMEHTIB 3elieHOi 1H(pacTpyK-
TYPH MICT, SIKi 3HAXOJATHCSA Y 5 Ta OUIBII HU3b-
KHX 30HaX 3UMOCTIHKOCTI.

Konexis copTiB TposiHI KaHaICHKOI cene-
kuii B HaionaneHOMy O60TaHIYHOMY caay iMeHi
M. M. I'pumka HAH VYkpainu € HaliOinbIior0 B
VYkpaini. Cepex HUX NepiInii COPT TPOSHL Ka-
Hazachkoi cemekiii 'Agnes’ (1900), ‘Thérese
Bugnet’, BuBenenmii Georges Bugnet (1941), ‘Dr.
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Ta6auus 10
InBeHTapHU3aliA NapTEePHUX ALIAHOK AEHAPONAPKY
Table 10
Inventory of the arboretum’s parterre areas
ILioma, m? ILioma, m?
Ilaprep, Ne Ilepumerp, M ITaprep, Ne Ilepumerp, M
70,34 754
1 g A
- 365 N 312
77,2 70,9
3 : 4
| |
1) o :T
s 396 _ 285
79,6 6 68,4
‘ 5 ;
- 304 376
73,6 71,7
7 8
N el
11
: 72,1 79,8
10
1
334 415
73,7 81,6
11 12
13 14
T 303 i 387
- 70,7 78,6
13 14
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Puc. 4 — Bisyaizaliis IpoeKTy peBiTatizailii 3a J0MOMOro0 peaakTopa 300paxkeHb Realtime Landscaping
Architect 2023.02. CTBopeHHS KOJEKIIiT 3MMOCTIHKHX TPOSIH/I KAHAICHKOT CEIeKIil
Fig. 4 — Visualisation of the revitalisation project using the image editor Realtime Landscaping Architect
2023.02. Creation of a collection of winter-hardy roses of Canadian selection

F.L. Skinner’, BuBenenuii Robert Simonet (1964),
‘Isabella Skinner’, BuBemenuii Frank Skinner
(1964), 6 coptie cepii Explorer Ta 7 copTiB cepii
Parkland. ITizcymkoBa oOIliHKa JEKOPaTUBHOCTI
Ta rOCNOJapChKO-LIIHHUX OCOOJIMBOCTEH CTAaHO-
BUTH Big 81 go 100 Gamis [25].

BukopucTtanHs 3UMOCTIHKHX COPTIB TPO-
SIH] BIIKpHBA€E BEJIHKI MOXKJIMBOCTI KYJIbTH-BY-
BaTH TPOSHIM B IXHIH HaliJeKOpaTHBHIMIIM,
mramOoBiil, popmi. Came Konekuis TPOSHA Y
mramMO0Biil popMi MOXKE HAIATH TAPTEPHUM Ii-
JISTHKaM JICHIPONapKy PUCH BUIITYKAHOCTI 1 HaI-
3BUYaiHOI BHpa3HOCTi (puc.3).

CyyacHMM TPEHJIOM O3€JICHEHHSI € BHKO-
PHCTaHHS OpHAMEHTAIBFHHX TpaB. BBakaemo
JOITBHAM BHKOPHCTaHHS J€KOPATHBHUX 3J1a-
KiB i1 9ac pesitamizariii (puc.5-6).

OpHaMeHTallbHI 3JIaKK Jy)kKe HeBuOa-
TJIUBI: BOHH IIPAKTUYHO HE yPaXKaIOThCS XBOPO-
0amu 1 HIKITHUKAMHM, 31aTHI IEPEHOCUTH JIESAKI
MEePioaK MOCYyXH ab0 MiATOIUICHHS, HE BHMOT-
JIMBI 10 BUCOKOT'O BMICTY a30Ty B I'PYHTI, TOOTO
HE BHMAraloTh IIOCTIHHOTO IOJIMBY, CKOIIY-
BaHHs, BHECEHHS J00OpUB.

OCHOBHMMH arpOTEXHIYHUMH MTPUHOMaMH
€ BIIacHe rocajxa (IociB) 1 BecHsaHa oOpizka Topi-
IIHBOTO JIMCTS y OaraTopidHuX TpaB. B Toii xe
yac 3aB/SKH JUBOBIXHIN PI3HOMaHITHOCTI (hopm
1 po3MipiB, 3a0apBiIeHHS 1 PaKTyp JUCTS 1 CyLBITH
3J1aKH B JIAHIIIAQTHOMY JM3aliHi 3aiHIIN TIpaK-
THUYHO BCl MOXJIMBI Hillli: 0()OpPMIICHHS BOAOIM,
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CTEMOBUX 1 JIICOBHX JIAaHAMADTIB, KITyMO 1 MiKc-
0opepiB, poKapiiB 1 abiHAPIIB, @ TAKOXK COJITE-
PHi mocaxH 1 siKk GoHOBI pocnmHE OariB [26].

30KkpeMa KOJEKIIisl JeKOPaTUBHUX 3JIaKiB
Ta Ta30HHUX TpaB B HamioHanbHOMy OOTaHid-
HoMy cany iMeni M. M. I'pumika HAH Ykpainu
cknanae 150 BumiB i 65 copris [27].

[lepumerpu napTepiB MiAKPECTIOIOTHCS
BK€ HassBHUMH IIIJIbHUMH HACAPKCHHSIMHU CaM-
muty. Bucora 6oparopiB ckinagae 40-50 cm i€
ONITHMAJIBHOIO ISl Bi3yaJbHOTO CHPHH-HATTA.
CopTH TPOSH BiJOKPEMIIIOIOTHCS CMY-TOBHUMHU
Haca/DKCHHSIMH JIAaBaHIHW 3UMOCTIHKIX BHCOKO-
JNEKOPaTUBHUX COPTIB Cy4acHOi cenekuii, 30K-
pema, ‘Mancren’, ‘Ans0a’, ‘Dwarf Blue’,
‘T'pocco’, ‘Mpist’. Takoxx 3ampornoHOBaHi JBi
OKpPEeMi IIISTHKH JUIsi CTBOPEHHS KOJICKIIIH BH/IIB
i copriB naBauau (puc. 6, 7).

Ha puc. 8 nmpencrapiienuii ciieHapiii Be-
YipHBOI'O OCBITJICHHS MapTEPiB ICHAPOJIOTIY-
HOTO MapKy 3 BUKOPHCTAaHHSIM (YHKI[IOHAIb-
HOT'O Ta JIGKOPaTUBHOTO OCBITICHHS. DYHKIIIO-
HaJIbHE OCBITJICHHS CJIyTY€ OCBITJICHHIO MiLIO-
XiIHUX MapIIpyTiB eKCHo3uLiitHo1 30HU. Jlexo-
paTMBHE OCBITIIEHHS POOWUTH (OKyC Ha Hai-
O1NIpII BUPA3HUX JAHIAPTHAX KOMIO3MLINX,
B BEYipHill YaC MOYKHA JOCSATTH 3HAYHOTO BUJIO-
BUIIHOTO e(eKTy 1 BEIMKOIo eMOLIHHOTO
BBy [28]. s IE€KOpaTHBHOrO IMiACBiUY-
BaHHs POCJIMH 1 KBITIB B IIPOEKTI MTPOIIOHYETHCS
BHUKOPHUCTAHHS CBITJIOJIOJHUX JIXTapiB Ha CO-
HSIYHHX naHensx ( puc. 8).
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Puc. 5 — Bisyamizaiis npo€ekTy peBiTaiizailii 3a J0IOMOro0 peaakTopa 300paxkeHb Realtime Landscaping
Architect 2023.02. CTBopeHHS KOJEKIIii OpHAMEHTAIBHHUX 3J1aKiB
Fig. 5 — Visualisation of the revitalisation project using the image editor Realtime Landscaping Architect
2023.02. Creating a collection of ornamental cereals

Puc. 6 — Bizyanizamis npoekTy peBiTaiizanii 3a JONoMOro pegakropa 300paxens Realtime Landscaping
Architect 2023.02. CTBopeHHSs KOJIEKIIiT OpHAMEHTAIbHHUX 3JIAKiB
Fig. 6 — Visualisation of the revitalisation project using the image editor Realtime Landscaping Architect
2023.02. Creating a collection of ornamental cereals
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Puc. 7 — Bisyamizalis IpoeKTy peBiTatizailii 3a J0IOMOror perakTopa 300paxens Realtime Landscaping
Architect 2023.02. CTBopeHHS KOJEKIIii BHIIB i COPTIB TaBaHIH

Fig. 7 — Visualisation of the revitalisation project using the image editor Realtime Landscaping Architect
2023.02. Creating a collection of lavender species and varieties

Puc. 8 — Cuenapiii Be4ipHbOTO OCBITIICHHS ITapTePiB
Fig. 8 — Scenario of evening lighting of the parterres
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Puc. 9 — Bizyamizanis npoekty peitamizamnii. TomiapHi popmu cammuty
Fig. 9 — Visualization of the revitalization project. Topiary forms of boxwood

Ha ninsnkax, 3 SKUX TOYMHAETHCS OIJISAL
€KCIO3ULIl, MPOMOHYEMO PO3MICTUTH BEJUKI
TormiapHi popmu caMiuty (puc.9).

Lle cBoepimHa camoBa peruTika-KOMIUTI-
MEHT BciM (paxiBLsIM, SIKI CTBOPIOIOTH Kpacy,
BKJIaJIal0Th 0arato 3ycwib JUIS 11 MiITPUMKH,
JIApyIOTh YyJOBY MOXJIHMBICTH BifBiyBauam
CBiZIOMO JOTOPKHYTHCS 10 MIPEKPACHOTO CBITY

MPUPOJIH.
daiin aHimMauii IpoekTy dhopmary
Project_arboretum.mp4 posmimieHuii Ha
Google nucky kadenpu eKoIOTigHOTO MOHITO-
PHUHTY Ta 3aIOBiTHOI CIIPaBH 33 IOCUIIAHHSIM:!
https://drive.google.com/file/d/1Pi-
192J7gWrcj Y BvnM83QDTqEt9sIX3J/view?us

p=drivesdk

Bucnoexu

OOrpyHTYBaHHSI KOHIIEMIIii peBiTaji3amii
peryisipHUX JIaHAMAQTHUX KOMIO3MLIM eKcro-
3UIIIHHOT 30HU JCHIPOJIOTIYHOTO MApKy MPOBO-
JIAJIOCh Ha MIJICTaBi y3araJbHEeHHS iCTOPHYHOTO
KOHTEKCTY 1 Cy4acHOTI'0 JIOCBifly, ypaXyBaHHS IPY-
HTOBO-KJIIMATHYHUX YMOB, aKTHBHOTO BIpOBa-
JOKEHHSI CyYacHHX MOKIIMBOCTEH MIOJIO Mi00py
POCIHMHHMX iHTPOIYLEHTIB, IO Oy/e CIyryBaTh
30ara4eHHIO 3eJIeHO1 IHppacTpyKTypH ypOaiaHI-
maTiB M. XapKoBa 1 IHIIUX MICT YKpaiHH, po3-
TAIIOBaHUX B 5-if 30Hi 3umocTiiikocti (USDA-
30Hi).

Ha mowatky 1972 p. B apxiTekTypHO-TUIa-
HYBJIBHOMY PIIICHHI SIK OCHOBHA PO3IIISIAIach
JIeKopaThBHa (DYHKIIiS TAPTEpPiB EKCIIO3MIIHOT
30HU. [Ipu nipoBeNieH i peBiTamizallii peryIspHuX
MapTepHUX KOMIIO3UIIIH MPOIIOHYEThCS 30eperTn
TOM T JIX11, SIKii 3aIPOIIOHOBAHMI 3aCHOBHUKAMHU
JCHIPOJIOTIYHOro Mapky Anatoniem JIMUTpOBU-
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yeMm JKupnosum, boprcom ®Penoposuuem Ocra-
neHko, Iropem HNocunosnaem CutHIiKOM, TOOTO
BiJIHOBUTH JIEKOPATUBHICTh, BUPA3HICTb POCIIHH-
HUX KOMIIO3MIIIH, alle B KOHTEKCTI MPUHHATTS
MPUPOIOOPIEHTOBAHNX pillIeHb 30araTUTH Ler
MiX11 €KOJIOTTYHO0 03HAKOK0. JliarHOCTHYHI 10-
Ka3HHKHU arpoeKOJIOTiYHOTO CTaHy IPYHTY BKa3y-
0Tb, IO IIUIBHICT IPYHTY Ha JOCTIKYBaHUX JIi-
JSTHKaX Ma€ ONTHMallbHE 3HauyeHHs. Po3paxyH-
KOBI TMOKa3HUKHK MIKpOOIOIOriYHOI aKTHBHOCTI,
30KpeMa, IMOKa3HHUK OJIroTpo(HOCTI, MOKa3HUK
MiHepaiizaii-iMMoOiTizallii a3oTy, sKi Xapakrte-
pPYBYIOTh TpO(MIYHHN peXUM IPYHTY, Hampyxke-
HICTb TPOLIECIB MiHEpaTi3allii, CBiuaTh MpoO aK-
THUBI3ALIiI0 TIPOIIECIB MiHepati3allii IpyHTy Ta J0-
MiHYBaHHSI MIPOIIECIB JECTPYKIil IpyHTY. Arpoe-
KOJIOTIYHAH MOHITOPHHI BKa3ye Ha CepemHii
BMICT MiHEpaJIbHOT'O a30Ty, IiIBUILIEHUH —10CTY-
HuX hopM pocdopy i kaniro. OuiHka 3ade3neue-


file:///C:/Users/Людмила/Downloads/посиланням
https://drive.google.com/file/d/1Pi-i92J7qWrcjYBvnM83QDTqEt9slX3J/view?usp=drivesdk
https://drive.google.com/file/d/1Pi-i92J7qWrcjYBvnM83QDTqEt9slX3J/view?usp=drivesdk
https://drive.google.com/file/d/1Pi-i92J7qWrcjYBvnM83QDTqEt9slX3J/view?usp=drivesdk
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HOCTI TPYHTY pyXOMHUMH (hopMaMu MiKpoeneme-
HTiB TOKa3asa Hectady Cu, Mn, Co, Bu3Haumia
Hamwmiok Zn. He3amoBimbHHUIT MIKpOEJIEMEHT-
HHUH CTaTyc 3a BMICTOM pyxomux (opM Mapra-
HIIIO 1 Mifli — MiKpoesieMeHTiB 3 OaraTeMa ¢izio-
JIOTTYHUMH (PYHKIIISIMH, 30KpeMa, QYHTIIAHAMHE
BJIACTUBOCTSIMH, KOJI HECTaya X MiKpoeneme-
HTIB BIUTUBA€ HA CTIMKICTh POCIMH MPOTH TPHO-
KOBHX 1 OakTepialbHIX XBOpiO. 32 BMICTOM TOK-
CHYHHX COJICH CTaH IPYHTY OIIIHIOETHCS SIK J100-
puii. 3a MoKa3HUKOM BTOPHUHHOI COJIOHITIOBATOCTI
CTaH IPYHTY HE3aJ0BUIbHUI 32 AiarHOCTUYHUMHU
MIOKa3HUKaMH KaTiOHHO-aHIOHHOTO CKJIaZy BOJ-
HOT BUTSDKKH IPYHT JOCTIPKYBaHUX AUISTHOK TI0-
TpeOye TIPYHTO3aXHCHOTO TOJIHMBHOTO PEXKUMY.
BpaxysanHs exosoriaHoro ¢peiimy mpu popmy-
BaHHI POCITMHHIX KOMITO3HIIiH TOTPeOye BUKOPH-
CTaHHS iHTPOIYILICHTIB, 5IKi HE BUMAararoTh BUCO-
KOTO PiBHS BMICTY JIOCTYITHHX CIIONIYK a30Ty, aje
JoOpe pearyroTh Ha TIIBHUILIEHUN BMICT pyXo-
Moro (ocopy 1 Kajiro, He BTPavaroTh JICKOPaTH-
BHOCTI IIPY BHUpOLIYyBaHHI 0e3 monuBy abo 3 3a-
CTOCYBaHHSIM MiHIMAJIBHOTO TPyHTO3aXHCHOTO
TIOJIMBY, 3 BHCOKOIO CTIMKICTIO IPOTH XBOPiO Ta
LK1 THHKIB.

I'azoHOM Hamoro BHOOpPY € Ta3oH 3 TIOBI-
JHHO 3POCTAIOYMX COPTIB KOHIOIIMHU 01101 abo
MIKPOKOHFOILIMHH, SIKa 3aBJISIKA CUMOI0THYHIH (i-
Kcarlii 30arauye OiHI IPYHTH a30TOM, III0 BaX-
JIMBO JUTSl CTBOPEHHSI ILUTBHOTO TPABOCTOKO 3 TIPH-
BaOJIMBUM 3€JIEHHUM KOJILOpOM. BHCOKHI BMICT
pyxomoro docdopy 1 Kajito € BaKIUBOKO YMO-
BOIO JUTA peaizallii MoTeHIiiHo1 a30TdiKCyroUoi
aKTHBHOCTI KynbTypH. Lle Oye cripusit TOBrosi-

YHOCTI Ta BHCOKIH JEKOPATUBHOCTI TaKOTO ra-
30HY.

CTBOpEHHS pO3apito 3 TPOSTHI KaHAICHKOT
CEJICKIIii, SIKi BUPI3HSIIOTHCS CTIMKICTIO 0 HU3b-
KHX 3MMOBHUX TEMIIEPATYp, BiIKPHUBAE BEIIUKI MO-
JKJIMBOCTI KYJIFTUBYBATH TPOSHIY B IXHIN Haite-
KOpaTUBHIIIIH, mrTaMO0Bii, hopmi. Came KoJieK-
List TpOsiHA, y MITaMOOBid (opmi MOKe HamaTH
MapTEepHUM JUITHKAM JCHIPONApKY PUCH BHIITY-
KaHOCTI 1 HaI3BUIAHHOI BUPA3HOCTI.

Cy4acHUM TPEHIIOM O3EJICHEHHSI € BUKO-
pHCTaHHSI OpHAMEHTAJIBHUX TpaB. BBaskaemo 1o-
[UTBHAM BUKOPHCTaHHA JCKOPATUBHUX 3J1aKiB
IiJT Yac peBiTamizallii i IPOroHyeEMO iX 000B’s3-
KOBE BKJIFOUCHHSI B €KCIIO3HIIIIO.

Ha ninstHKax, 3 SKUX TOYHHAETHCS OTIIS
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PpeTnTiKa-KOMIUTIMEHT BCiM (paxiBIpiM, SIKi CTBO-
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REVITALIZATION OF REGULAR LANDSCAPES OF THE ARBORETUM EXPOSITION
ZONE OF THE STATE BIOTECHNOLOGY UNIVERSITY

Purpose. To substantiate the concept of revitalization of regular landscapes of the exposition zone
of the dendrological park of the State Biotechnological University.

Methods. Field, laboratory, geoinformation, computer modeling (QGIS 3.28.3-Firenze 2022-08-
31, Realtime Landscaping Architect 2023.02, Trial Free Version and Sketchup).

Results. The historical context of the creation of the arboretum, the agro-ecological status of the elements
of soil fertility, its trace element status, the ecological-ameliorative and ecological-toxic state were studied. The
selection of introducers was carried out for the 5A climatic zone of winter hardiness (USDA-zone). Geoinfor-
mation modeling of the studied space was carried out, relief isolines were created. A revitalization project of
regular landscape compositions of the exposition zone of the dendrological park has been developed. Taking into
account the soil and climatic conditions in the formation of plant compositions requires the use of introducers that
do not require a high level of available nitrogen compounds, but respond well to an increased content of mobile
phosphorus and potassium, do not lose decorativeness when grown without irrigation or with the use of minimal
soil protective irrigation, with high resistance against diseases and pests and will serve to increase the biological
diversity of the urban landscapes of Kharkiv and other cities of Ukraine located in the 5th winter hardiness zone
(USDA zone).

Conclusions. It is proposed to preserve the approach proposed by the founders of the dendrolog-
ical park, that is, to restore the decorativeness and expressiveness of plant compositions, but in the con-
text of making nature-oriented decisions, to enrich this approach with an ecological feature.

KEYWORDS: ecological revitalization, dendrological park, exposition area, soil diagnostic in-
dicators, lawn, Canadian roses, ornamental grasses, modeling

References

1. International scientific conference «Strategies of plant conservation in botanical gardens and arboretums"
(2019). National Academy of Sciences of Ukraine. Retrieved from https://www.nas.gov.ua/UA/Mes-
sages/Pages/View.aspx?MessagelD=4747 (in Ukrainian)

2. Law of Ukraine «On the Nature Reserve Fund of Ukraine».(2023). Retrieved from  https:/za-
kon.rada.gov.ua/rada/show/2456-12#Text (in Ukrainian)

3. On Approval of the Regulation on the Botanical Garden of National Importance of the National University of
Life and Environmental Sciences of Ukraine. (2012). Order of the Ministry of Ecology and Natural Resources
of 28.05.2012 No. 277. Retrieved from https://zakon.rada.gov.ua/rada/show/v0277737-12#Text (in Ukrainian)

4. Zaimenko, N. V. & Hnatyuk, A. M. (2029). In the Council of Botanical Gardens and Dendroparks of Ukraine.
Plant introduction, (4), 109-112. https://doi.org/ 10.5281/zenod0.3566646. (in Ukrainian)

5. Botanical garden V. N. Karazin Kharkiv National University: website. Retrieved from: https://karazin.ua/uni-
versitet/structure/naukovi-ustanovy/botanichnyi-sad/ (in Ukrainian)

6. State Biotechnology University. (2023). Report of the acting rector A. Kudriashov on the performance indica-
tors of the State Biotechnology University for 2022. Retrieved from: https://biotechuniv.edu.ua/wp-content/up-
loads/2023/01/zvit-rectora-dbtu-2022-1.pdf (in Ukrainian)

7. Ostapenko, B. F. & Sytnik, I. Y. (2011). Parks of Kharkiv National Agrarian University named after V. V.
Dokuchaev. Kharkiv National Agrarian University, Kharkiv, 184. (in Ukrainian).

8. USDA-3onu. URL: https://landshaft.info/uk/content/11-klimatichni-zoni-stijkosti-dekorativnikh-roslin-usda-
zoni (mara 3BepHenns 01.11.2023).

~83~


file:///D:/DOC/Экология%202021/2023-2024_навчальний%20рік/НАУКА/АСПІРАНТ%20Гололобов%20В_В/Вадим_Диплом/vadim.gololobov@gmail.com
https://orcid.org/0009-0009-0086-0303
file:///C:/Users/Людмила/Downloads/koval_iryna@ukr.net
https://orcid.org/0000-0001-6328-1418
mailto:elena.gololobova@karazin.ua
https://orcid.org/0000-0001-6328-1418
https://www.nas.gov.ua/UA/Messages/Pages/View.aspx?MessageID=4747
https://www.nas.gov.ua/UA/Messages/Pages/View.aspx?MessageID=4747
https://zakon.rada.gov.ua/rada/show/2456-12%23Text
https://zakon.rada.gov.ua/rada/show/2456-12%23Text
https://zakon.rada.gov.ua/rada/show/v0277737-12%23Text
https://doi.org/%2010.5281/zenodo.3566646
https://karazin.ua/universitet/structure/naukovi-ustanovy/botanichnyi-sad/
https://karazin.ua/universitet/structure/naukovi-ustanovy/botanichnyi-sad/
https://biotechuniv.edu.ua/wp-content/uploads/2023/01/zvit-rectora-dbtu-2022-1.pdf
https://biotechuniv.edu.ua/wp-content/uploads/2023/01/zvit-rectora-dbtu-2022-1.pdf
https://landshaft.info/uk/content/11-klimatichni-zoni-stijkosti-dekorativnikh-roslin-usda-zoni
https://landshaft.info/uk/content/11-klimatichni-zoni-stijkosti-dekorativnikh-roslin-usda-zoni

ISSN 1992-4224 Jlropuna Ta noskimns. IIpobaemu neoexonorii. 2023. Bumyck 40

9. Balyuk, S. A., Truskavetsky., P. S., Miroshnychenko, M. M., Solovey, V. B., Kucher, A. V, Momot G. F. &
Akimova R. V. (compiled by) (2018). Soil resources of the Kharkiv region: state, reserves of productive ca-
pacity: analytical note. Kharkiv: «Style-Idat», 52. (in Ukrainian)

10. DSTU 4287-2007 Soil quality. Sampling. [Effective from 2005-07-01]. Kyiv, 2005, 10. (Information and doc-
umentation). (in Ukrainian)

11.DSTU ISO 10381-6:2015. Soil quality. Sampling. Part 6. Guidelines for the selection, handling and storage of
soil for the study of aerobic microbiological processes in the laboratory. (ISO 10381-6:2009, IDT) [Effective
from 2016-04-01]. Kyiv, 2017, 11. (Information and documentation).

12. Budyonnyi, Y. V. (Ed.). (2005). Workshop on general and reclamation agriculture. Kharkiv: KHNAU, 286.
(in Ukrainian)

13.DSTU 7847:2015. Determination of the number of microorganisms in soil by sowing on solid (agarized) nu-
trient medium. [Effective from 2016-07-01]. Published by the official. Kyiv, 2016, 15. (in Ukrainian)

14.DSTU 4729:2007 Soil quality. Determination of nitrate and ammonium nitrogen in the modification of the
NSC IGA named after A.N. Sokolovsky. Published by the official. Kyiv: Derzhspozhyvstandart Ukrainy, 2008,
12. (in Ukrainian)

15.DSTU 4115-2002 Soils. Determination of mobile phosphorus and potassium compounds by the modified Chi-
rikov method. Published by the official. Kyiv: State Committee of Ukraine for Technical Regulation and Con-
sumer Policy. 2002, 9. (in Ukrainian)

16.DSTU 4770.1 - 9:2007. Soil quality. Determination of the content of mobile manganese compounds (zinc,
cadmium, iron, cobalt, copper, nickel, chromium, lead) in soil in a buffered ammonium acetate extract with pH
4.8 by atomic absorption spectrophotometry. Kyiv: Derzhspozhyvstandart Ukrainy, 2005, 117. (in Ukrainian)

17. Recommendations for the survey of ecological and reclamation condition of lands under drip irrigation.
(2012). Kharkiv: NSC «lInstitute of soil science and agrochemistry named after A. N. Sokolovsky», 20. (in
Ukrainian)

18.Bulygin, S. Y. & Vitvitsky, S. V. (2021). Soil agrophysics: a textbook. Kyiv: Vydavnytstvo, 315. (in Ukrainian)

19. Fateev, A.l. & Samokhvalova, V.L. (Eds.). (2012). Diagnosis of the state of chemical elements of the soil-plant
system. Kharkiv: KP Miskdruk, 146 c. (in Ukrainian)

20. Balyuk, S. A. & Truskavetsky, P. S. (2018). Models of systematic management of soil fertility potential (on
the example of Kharkiv and Volyn regions) Kharkiv : «Stylish Printing House», 116. (in Ukrainian)

21. Maksymenko, N. V., Gololobova, O. O., Shcherban, V. I. & Pohorila M. V. (2021). Introduction of sustainable
plant components in green infrastructure in the context of nature-oriented solutions. Man and Environment.
Issues of Neoecology, 35, 58-71. https://doi.org/10.26565/1992-4224-2021-35-06 (in Ukrainian)

22.Maksymenko, N. V. & Gololobova, O. O. (2022). 3.3. Innovations in the organization of the green infrastruc-
ture of city Kharkiv and prospects for its development Green & blue infrastructure in post-ussr cities: Exploring
legacies and connecting to V4 experience Collective monograph. (Eds. Nadiya V. Maksymenko, Anton D.
Shkaruba). Kharkiv : V.N. Karazin Kharkiv National University, 2022. P. 265-292. (in Ukrainian)

23.Dudarets, V. M. & Smolyar, O. V. (2009). Organization of landscape design of arboretums and parks of
Ukraine. Actual issues of culturology: almanac of the scientific society «Athenax. Rivne State Humanitarian
University, Department of Culturology. Is. 8, Vol. 1l, 226-231. (in Ukrainian)

24.Gontar, O. P. (2018). Creation of a regular rose garden in the arboretum of KhNAU named after V.V.
Dokuchaev. Innovations, state and development of forestry and landscape gardening: materials of the 1l All-
Ukrainian scientific and practical conference of higher education students and young scientists (dedicated to
the 20th anniversary of the resumption of training of forestry specialists of the Kharkiv National Agricultural
University named after V. V. Dokuchaev), February, 14-16, 76-77. (in Ukrainian)

25.Rubtsova, O. L. & Chizhankova, V. I. (2017). Rose varieties of Canadian selection in the collection of the
National Botanical Garden named after M. M. Gryshko of the National Academy of Sciences of Ukraine.
Introduction of plants. (1), 71-77. (in Ukrainian)

26.Ornamental grasses in landscape design. Staffage: website. Retrieved from: https://staffage.ua/dekoratyvni-
travy-v-landshaftnomu-dyzajni/

27. National Botanical Garden named after M.M. Hryshko of the National Academy of Sciences of Ukraine Col-
lections of flower and ornamental plants. Retrieved from:http://www.nbg.kiev.ua/collections_expositions/in-
dex.php?SECTION_ID=173

28.Votinov, M. A. (2019). Landscape architecture: lecture notes for 2nd year full-time students of the educational
level "Bachelor" in specialty 191 — Architecture and Urban Planning of the educational program Architecture.
Kharkiv National University of Urban Economy named after A.N. Beketov. 2nd edition, with changes.
Kharkiv: A.M. Beketov Kharkiv National University of Urban Economy, 73. (in Ukrainian)

The article was received by the editors 27.10.2023
The article is recommended for printing 25.11.2023

~84 ~


https://doi.org/10.26565/1992-4224-2021-35-06
https://staffage.ua/dekoratyvni-travy-v-landshaftnomu-dyzajni/
https://staffage.ua/dekoratyvni-travy-v-landshaftnomu-dyzajni/
http://www.nbg.kiev.ua/collections_expositions/index.php?SECTION_ID=173
http://www.nbg.kiev.ua/collections_expositions/index.php?SECTION_ID=173

ISSN 1992-4224 Jlropuna ta noskiwis. [Ipobnemu neoekonorii. 2023. Bumyck 40

3AITOBITHA CIIPABA
DOI: https://doi.org/10.26565/1992-4224-2023-40-07
VJIK (UDC): 502.72 (477.44)

0. B. MYJIPAK, n-p c.-r. Hayk, ipod.,
3aBimyBad Kadenpu eKoJorii, MPUPOTHUINX Ta MATEMaTHYHIX HayK
e-mail: ov_mudrak@ukr.net ORCID ID: https://orcid.org/0000-0002-1776-6120
Komynanvnuii 3axnad euwoi oceimu “Binnuyvka axademis deznepepsnoi oceimu”
Bya1. [ pymeBcrkoro, 13, M. Binaumst, 21000 Ykpaina
P. /1. BEPE3OBCBKA,
3m00yBavka BUIOI OCBITH crieriianbHOcTi 101 “Exomnorisn™
IpyTOro (MariCTepchKOr0) PiBHS BUILOT OCBITH
e-mail: berezovska.auerelia@gmail.com ORCID ID: https://orcid.org/0009-0004-9841-4240
Komynanvnuii 3axnao euwoi oceimu “Binnuyvka axademis besnepepenoi oceimu”
Bya1. [ pymeBcekoro, 13, M. Binaumst, 21000 Ykpaina
I. B. MYJIPAK, kauz. reorpad. HayK, AOII.,
JOLEHT KadeIpu eKoJOoril Ta OXOPOHU HABKOJIMIIHBOTO CepeIOBUIIA
e-mail: galinal70971@ukr.net ORCID ID: https://orcid.org/0000-0003-1319-9189
Binnuyvxuti nayionanvnuii aepapnuil ynieepcumem
Byn. Consiuna, 3, Binnui, 21000, Ykpaina

YPOUHNLIE “KHAT'NHA” AK OCEPEJOK 3BEPEKEHHS ®ITOPI3HOMAHITTA
CXTAHOTI'O IMOoALJIJIA

Mera. BuBuennst paputeTHoro ¢itopizHOMaHITT Ypouniia “KHIruHsS — KOMIUIEKCHOT ITaM’ ATKA
MIPUPOIH 3arAJIbHOAEPKaBHOTO 3HAYEHHSI.

Metoau. [1onboBi, kKapTorpadivHi, aHAIITHYHI, OTUCOBI, MOPIBHAIBHI, eKCTICANIIIHHI, O101HIUKAIIIHHI, CTa-
TUCTHYHI, CHCTEMHi, 010MOHITOPHHTY.

Pe3yabraTu. BeTaHoBI€HO pi3HOMAHITHICTE (BiTONCHO31B Ypounia “KHATHHSA — KOMIDIEKCHOT IaM’ SITKH
NPHPOIH 3arajbHOACPKABHOIO 3HAYCHHS IUIOLICHO 53 Ta, po3TanioBaHol B Mexax [lilaHCchKol CeIMIIHOT TepUTO-
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HAWIIHHIIIAX €TATOHHUX TUISHOK (iTOreHO(GOHy PETioHY.

BucnoBku. 3 MeToro 30epeskeHHs papuTeTHOTO itopisHOMaHITTS CxXimHoro [Tomis 3ampomoHoBaHo po-
3MIMPUTH MEKI KOMIUIEKCHOT TaM’ ITKH Tpupoau Ypouute “Kuasruss”.
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i IOCATHEHHS CTaIoro PO3BUTKY Of-
HUM 3 HAWBa)KJIMBIILINX 3aBAaHb CBITOBOTO CITiB-
TOBapHUCTBA € 30epekeHHS O10THIHOTO Pi3HO-
MaHITTSA. bioTHYHE PI3HOMAHITTSA Ma€ BEIIUKE
3HAYEHHS JJIS BCiX cep JTOACHKOI MisSMbHOCTI
SIK €KOHOMIYHOI, COLlaJIbHOI, €KOJIOrTYHOI Ta ic-
TOTHO BIUTMBA€E HA ()OPMYBaHHS KYJIETYpHU MPUPO-
JIOKOpHCTyBaHHS. J[tonnHa Mae ycBiIOMIIIOBaTH,
110 11 iCHyBaHHS 1 BIYKUBAHHSA 3aJI€KUTH BiJl BU-
JKUBaHHS IHITUX BUJIB, BiJi 30€peKeHHS BCi€i
MOBHOTHU TeHO(OHY B €KOCHCTEMAX 1 JIaHAIIA-
¢Tax, K 3aMOopyKd MiATPUMAHHS iX CTIMKOTO
criBBigHOMmEHHS [ 1, 2].

Bupimenns npobnemu 30epexeHHs 0io-
TUYHOTO Pi3HOMAaHITTSA Ha OiochepHOMY piBHI
Oepe MoYaToK 3 JIOKAThHUX 1 PETiOHATFHUX PiB-
HIiB, SIKi € CBOEPIIHUM «KapKacom» MiATpH-
MaHHS €KOJIOT1YHOI PIBHOBArd MPUPOAHUX CHC-
TeM. bioTmuHe pi3HOMaHITTS CcdopMmyBaIoCs
BIIPOJIOBXK TPUBaJIOi 0i0JIOTIYHOT €BOJIOLIT, SIB-
nsie co00K0 HAMBAXIMBIIMINN TPUPOTHUN pe-
cypc (e 35% Bcix morped JTHOIUHU), HOTro Io-
BHOILIIHHE 30epEeKCHHS MOJKIIMBE JIUIIE [IUITXOM
ex situ # in situ. OMHAM 13 TIAXiB 30epeKeHHS
€ 3aloBiJaHHsA €TAJIOHHHUX IISHOK, AKI 3Ha4-
HOIO MIpOIO PENpPEe3eHTYIOTh HasiBHE 0ararcTBO
¢utopu 1 payHu OyIb-sIKOTO periony [3 — 6].

bioTnuHe pi3HOMaHITTS € 0CHOBOIO (hop-
MYyBaHHS IUTICHOI, CTPYKTYpOBaHOI, YHIKab-
HO1, cCaMOpPETYI0I0Y01 i CaMOBiTHOBHOT 010THY-
HOI CHUCTEMH, IO BUKOHYE TOJIOBHI II00aNbHI
¢yHKil. 3a CyTHICTIO — 1€ iICTOPisl HECKIHYEH-
HOTO PO3BUTKY Pi3HOMAaHITTS (GOpM Ha pi3HUX
piBHSX HOTO OpraHizarii (TeHeTUIHOMY, TIOITY-
JSIIHHO-BUIOBOMY, IECHOTHYHOMY, €KOCHUCTEM-
HOMY) 1 YHKIIIH )KHATTS SIK €AMHOTO, I[LTICHOTO,
YHIKaJIBHOTO IIJIAHETAPHOTO SIBUINA. 3 €THOCTI 1
HerepepBHOCTI GopM 1 GyHKIIH BUIITMBAE He-
00XiTHICTh 30epekeHHsT OIOTUYHOTO pi3HOMa-
HiTTS. OgHAK, BECh MPOLIEC PO3BUTKY JIIOAWHU
OyB CIIPSIMOBaHUI1 Ha TIOPYIIEHHS i€l MiTiCHO-
CTi, OCKLIBKY Bifi0yBaBcs 3a i paxyHok. Oco0-
JIMBO 1I€ IPOSIBUIIOCS HA CY4acHIN cTail TEXHO-
TeHHO{ PEBOJIIOLI{, KOJIM TEMITH aHTPOIIOTEHHUX
3MiH POCIMHHOTO MOKPUBY, €KOCHUCTEM 1 JIaH-
madTiB TIEPEBHIIMIN TEMITH EBOIIOIIT MpH-
poau, a psi HeTaTUBHUX il HaOynau rio0aib-
HOTO 3HA4YeHH:. 3’CyBajoCh, IO caMe KaTacT-
podiuni Brparu bP, ske craHOBUTH HaliBaxIu-
Billly CKJamoBy Oiochepu, comiochepH, «eKo-
CUCTEMHOTO (POHILY», KITPUPOTHOTO KAITiTAITY»,
- 1Ie HaiibinpIIa 3arpo3a s cycniiaberBa. Cko-
pouerHs BP € HaciikoM 301IbIIeHHS TIOI, ¢
noMmiHye monuHa (ypOo- 1 arpoeKOCHCTEMH),

Bcmyn
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3MEHILEHHS IPOLYKTUBHOCTI IIPUPOIHUX €KO-
CHCTEM, MOPYIIEHHS MaJloro Kojooliry pedo-
BHH, PO3pUBY TPO(iYHUX JAHITIOTIB 1 3B’SA3KiB
MIJK OpraHi3MaMmH, 3HUIICHHS 1X OCEJHII, ITOTi-
PIICHHS COLiaNbHO-€KOHOMIYHMX YMOB MPOXKU-
BaHHSI MiCIIeBOTO HaceneHHs [1].

BaxJIMBUM aceKTOM CTajioro PO3BHTKY
CYCHIIBCTBA OyAb-SIKOTO PETiOHY € 30epeKeHHs
roro ¢iropizaomanitTs [4 — 7]. YV CxigHOMY
[Mominnmi (BinHUIbKa 007AacTh), SIKE CKJIAJA€E
4,4% Teputopii Ykpaiam, € 1210 BuaiB BUImunX
cynuanux pocaud (BCP, 22,79% Bin 3araipHOi
KiJILKOCTI B KpaiHi), SIKi BiTHOCATBCS 10 526 po-
IiB 1 Hanexarb A0 123 pomun. 3 HuxX 80 BHIIB
BCP notpebytots oxopoHH. Bix BrumuBy anTpo-
[IOTEHHOTO HAaBaHTaXCHHS IOTEPHAalOTh He
JIMIe OKpeMi BUJH, a LTI MPUPOAHI POCIHHHI
KOMIUIEKcH. barato BuIiB mpupomHoi duopu
3HUKJIM Y 3HAXOAATHCS HA MEXI 3HUKHEHHS.
Hapasi BuHUKae HarajabHa HEOOXIIHICTH OXO-
poHH TE€HOPOHIY WPHUPOAHOI 1 KYIBTYpHOI
(Itopu, MUTaHHSAMH SIKOi 3aiiMaeThest PiToco30-
JIOT'isl — KOMIUIEKCHA HayKa, sika CIIpsIMOBaHa Ha
30epekeHHsT (DITOPI3HOMAHITTS, MO0 MICTHTH
€JIEMEHTH TaKCOHOMIi, T€HECTHKH, €KOJIOTil IH-
Koi mpuposu, nanamadTHol ¢iToekonorii, a Ta-
KOX TIOIyMsIiitHOI Giosorii. Bona 3a piBHAMHU
30epekeHHs JAITUThCS Ha ayT()iTOCO30JIOTiI0
(BUIOBY OXOpOHY), 1eM(}ITOCO30JIOTiI0 (TIOIy-
JSIIHY OXOPOHY), CHHO10C030J10T110 (0XOPOHY
(hiTomeH03iB) 1 3aliMa€TbCs BUBUYSHHSIM 3aIlo-
BimHUX 00’ekTiB. Lleit HanpsM € akTyanbHUM,
aJpKe 3aiiMae MPIOPUTETHE IMOJIOKEHHS B CHC-
TEMi EKOJIOTIYHUX HayK, OCKIJIbKH aHTPOIIO-
FeHHa MISUIBHICTH BCE IHTEHCHUBHIIIE BILINBAE
Ha CKJaJ 1 BIACTUBOCTI MPUPORHUX (hiTocuc-
TeM, sIKi TOTpeOyIOTh OXOopoHH [3].

BinpmiicTe 1MBITI30BaHUX KpaiH CBITY,
30kpema €C, Bxe neperIuy Bif crparerii 30e-
peXeHHs ocepenKiB (iTOPIZHOMAHITTS IUIIXOM
iX OXOpOHHM /IO CTpaTerii CTBOPEHHSI eKOMEPEK
Pi3HUX PiBHIB — JIOKaJbHOI, pETiOHaJILHOT, HALli-
oHaNpHOI [2]. ToMy OJHMM 3 BaXKJIMBUX HaIIps-
MiB 30epekeHHs (HiTOPI3SHOMAaHITTA 1 30a1aHco-
BaHOTO NMPUPOJOKOPHUCTYBAHHS OYy/Ib SKOI TEpH-
TOPiaJIbHOT TPOMAaJIU € CTBOPEHHSI 00’ €KTIB MPH-
poano-3amnosigHoro ¢ouay (I13d), siki Bucty-
MAIOTh KIFOUYOBUMH TEPUTOPISIMH €KOMEPEexi, 1
MaloTh CTAaHOBUTH He MeHIIe 5K 30% moBepxHi
cyxomomy [ 8 —16].

Mema 0ocniooicenHs — BUBUEHHS papuTe-
THOTO (piTopizHOMaHITTS Ypouuma “Kusruas”
— KOMIUIEKCHOT 1aM’ ITK! TIPUPOJIU 3araiibHojIe-
P’KaBHOTO 3HAYEHHSI.
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Mamepianu ma memoou 00cniorzceHs

OO0’ €KT TOCTIIKEHHS — PAPUTETHUH KOM-
moHeHT (mopu Ypounma “KHaruHsa™ — KoMIie-
KCHOI I1aM’ SITKH TIPUPOIM 3arajibHOAEPKaBHOTO
3HAYCHHS IUIOMICIO 53 ra, SIK 0JHOro 3 00’ €KTIB
[13® [limaHcekoi TepUTOpiabHOI TpoMaan
TynsarHCEKOTO paiioHy BiHHUIIBKOT 00/1acTi.

ITix yac BUKOHAHHS TOCIIIKEHHS BHKO-
PUCTAHO 3arajibHOHAYKOBI 1 CIeIliaIbHI METOIH
TMOCITIDKEHHS: Kamepaavhi (3°SICOBAaHO TaKCO-
HOMIYHO-THIIOJIOT19HY, 610MOp(OIOTivHY, €KO-
JIOTO-LIEHOTHYHY CKJIaJo0BY (PiTOpi3HOMAHITT,
0 MOIIUPEHE B Mexax Ypouuria “Kusruns” i
NPUWIEIINX A0 HbOTO TEPUTOPISX); KOMNIEKCHI,
CUCTEMHL, PeMPOCNEeKMUHI 1 HOPIGHATIbHI aHa-
N3 (U BUSIBIICHHS MPUYUHHO-HACIIIKOBUX
3B’SI3KiB aHTPONOTEHHOI TpaHchopMarii mpu-
pomHuX (HiTONEHO3iB, X BHIIOBOTO CKJIAmy);
Midcoucyuninapruy (JUIsI CO30JIOTIYHOT OIIi-
HKA (ITOPISHOMAHITTS); OemanbHO-Mapupy-
mHi (BUSIBIICHHS BIUIMBY HETaTHBHUX YHHHHKIB
Ha TIPUPOJAHI EKOCHCTEMH 1 (iTOPI3SHOMAHITTS
3arajiom); nojaboei (BUBYCHHS BHUIOBOTO Pi3HO-
MaHITTS (iTornieHo3iB); mamemamuuni (00po-

OKM OTPUMAaHUX JIaHuX); cmamucmuyti (BCTa-
HOBJICHHS Ha OCHOBI PETrpeciiHOTO, TUCTIePCii-
HOTO, KOPEJIAIIMHOTO aHalli3iB JTOCTOBIPHOCTI
OTPUMaHMX PE3YJbTaTiB, (YHKIIOHATBHUX 3a-
JISKHOCTEH MK PI3HUMH YAHHUKAMH 1 MpoIie-
camu). B ocHOBY po0O0oTH MOKJIaIeHO MaTepiain
MOJILOBUX JOCIHIKEHb, POBEJCHNUX aBTOPaMH
ynpoaoBxk 2020-2023 pp. B Ypounmii “Kus-
ruHs”: 30ip Ta mMepBHHHA O00pOOKa, IMomasbIia
cucTeMarm3allis inpopmarii, a TakoX aHaji3
(OHIOBUX 1 JiTEpaTypHUX IKEPEN B TOMY YH-
cili KaprorpagiuHuX MarepiaiiB, apXiBHHX Ta
mitonucHuX. OTpUMaHI Marepialid BKIFOYAIH
reo0OTaHI4HI OMUCH, aHaNi3 (ITONEHOTHYHOTO
Marepiaxy MPOBOJHMBCS B MEXax 3aroBiJHOTO
00’€KTa 1 HAMEHIII aHTPOTIOT€HHO MOPYIIEHNX
(hiTomeHO031B, AKI TpWIATaIH 0 HHOTO. BHIT0-
BUI CKJIaJl PapUTETHOTO KOMIOHEHTY (opu
BCP Ypounma “Kusruas” cki1ageHO Ha OCHOBI
apxiBHUX 1 repOapHHUX AaHWX, KapTorpadidHmX
1 JTiTepaTypHUX JKepell, a TAKOXK MOJIbOBHX JI0-
CII/DKEHD 13 TMOJANBIIOI KPUTHYHO-CHCTEM-
HOI0 00poOKOtO 3i0panoro marepiany [ 1, 3 —6].

Peszynomamu docnidcens

3a reo0OTaHIYHUM paiiOHyBaHHSAM YKpa-
iHn (2003) tepuropis Ypoumma “Kusruas” —
KOMIIJIEKCHOT IIaM’ SITKH TIPUPOAHN 3arajibHOAEP-
JKABHOTO 3HAYCHHS HAIEXHUTH 10 [liBIeHHOIO-
JITBCHKOTO OKPYTY TyOOBUX JIICIB 1 TyYHHX CTe-
miB  YKpalHCHKOI JIICOCTEIOBOI MiAMPOBIHIIT
CXIJJHOEBPOIICHCHKOT JIICOCTEIIOBOI IPOBIHIIIT
JIyOOBHUX JTiCIB, OCTEITHEHUX JIYK 1 JIy9HUX CTe-
niB €BpONEHCHKOI MHUPOKO-TUCTIHOIICOBOI 00-
nacti [onapkruanoro gominiony [17].

3rimHo  (izuKo-reorpadiyHOrO paiioHy-
BaHHS Ykpainu (2005) tepuropis VYpouwmiua
“KHAruHS” — KOMIUIEKCHOI HaM’STKA NpUPOAU
3arajgbHOJICP)KABHOTO 3HAYEHHS HAJICKUTH JIO
[TiBaenno-Iloniabcbkoro Jticocreny JIHICTpOB-
cbKO-ZHIpOBCHKOTO JicocTenoBoro kpato [1pa-
BoOepexHoi JlicocternoBoi 30HM CXiJHOEBPO-
neichbkoi piBHUHHOIT JlaHairadyTHOT Kpainu [ 18].

3a  aAMIHICTpaTUBHO-TEPUTOPIAIEHUM
noxaisiom Ykpainu (2020) Ypounmie “Kusruas”
— KOMIUIEKCHA TIaM’sITKa MPUPOIH 3araibHojIe-
PPKaBHOTO 3HAYEHHS 3HAXOTUTHCS MK CellaMH
Mupontobiska i JmutpamkiBka IlimaHcbkoi
CeJIMIIHOT TepuTopianbHOl rpoMaan TymbuuH-
ChbKOTO paiioHy BiHHMIIbKOT 00JIaCTI Ha JIIBOMY
Oepesi piuku Kam’ssHKM — J1iBOT IPUTOKH PiuKK
Huicrep.
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Ypounmia “KaSruHsS” — 11e KOMIUIEKCHA
nam’siTka TPUPOIH 3arajibHOJCPKABHOTO 3Ha-
YeHHsI TUTOMIet0 53 Ta, 1110 3HAXOJUTHCS B MEXax
[TiraHChKOT CENUIITHOT TEPUTOPIAIbHOT IPOMaTH
TynesauHCBEKOTO paiioHy BiHHHIBKOT 00MacTi.
Leit 3amoBigHMiT 00’ €KT BXOAUTH 10 ckiaay Lli-
[IAHCHKOTO PETIOHAJBHOTO IEHTPY OiopizHOMa-
HITTA, 0 chopmyBaBcs y Mexax [lirmancekoi i,
YacTKOBO, KpmKomijbChKoi TEpUTOpiabHUX
rpoMaz. Bin 3aiimMae momty 6327,5 ra i Ha cbo-
TOIHIIIHIH IEHb € EKOJIIOTIYHUM BY3JIOM, 1110 T10-
ennye ekomepexxy Cximnoro Ilomimist i exome-
pexy Pecriyonixu Mommosa [ 1, 11].

Ypouuie “KHAruHs” — JIICOBHH MacuB,
po3TaloBaHuii MiX cenamMu Mupomo0OiBka i
JOmurpamkiBka [linfancekol TepuTOpiaIbHUX
rpoman TymsarHCHKOTO paiioHy y Mexax [lima-
HCbKoro JicaunTBa (kBapranmu 1-2) JIT “Kpu-
JKOIIJIBCHKE JIICOBE TOCIOAApCTBO”. 3 METOIO
30epeskeHHs OI0THYHOTO 1 JaHIadTHOTO Pi3-
HOMAaHITTSl Tepuropiss Ypounmia “Kuasruns” y
1975 poui Oyna BKIIHOUEHA 10 TPUPOTOOXOPOH-
HOT Mepexi, IK KOMIIJIEKCHA [1aM’ATKa IPUPOIH
3araJIbHOZIEpP’KaBHOTO 3HaueHHs. Hespaxaroun
Ha HEBEJUKY Iulomy, jume 53 ra, came Ypo-
YHIE BBAYKAETHCS TEPIUHOI0 MPUPOTHO-3a110-
BigHoro ¢ouay (I13®) [limancekoi Tepuropia-
apbHOT rpoMaau. Teputopiss —KOMIUIEKCHOT
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nam’sITKU [IPUPOIU 3arajibHOICPKABHOIO 3HA-
YEHHS — JIICOBE yPOUHMIIIE, IKE PO3KUHYIIOCS Ha
cXmiIax gonwHu piuku Kam’sHka (J1iBa mpuTOKa
Oaceitny [lHicTpa), Boau KO IPOHU3YIOTH BH-
XONIM BAaITHSAKIB, CTBOPIOIOYM YHIKaJbHI JaH[-
mad Ty i3 “BUCTIMME’ CKEJISIMH, Oararormw poc-
JUHHICTIO 1 KPHUIITAJICBOIO BOJOI0. YHIKAIHHUI
nangmadTHANR KOMIUIEKC HaleXKUTh 10 Mypad-
cekux ToBTp. Came 3aBIsIKM TaKOMY BHHSITKO-
BoMy naHamadry, Ypouuine “Kusruns” ciyrye
30€pEKCHHIO MICIIe3POCTaHb PIJKICHUX BHIIB
¢nopwH, i BUCTyTMaE eTaTOHOM MIPUPOIHN PETrioHy
[L,11,12].

Oxpim yHiKanmpHOTO NaHamadry, Ypo-
ynmie “KHAruHa” Mae 3Ha4HY 1CTOPUKO-KYIIBTY-
pHY Ta peKpeaniiHy [iHHICTh. Bripomosx Oara-
THOX TIOKOJiHB, II€ 3 Yacy, KOJH JOBKOJHIIIHI
yrigas Oyau y BojozdinHi Kusruni €nuzaBetu
Tpy6eupkoi-Binknep (kinenp 19 — mou. 20 ct.),
TYyTEUIHI JDKepelbHI BOAW HAOyMH YHMaiol
CJIaBH, 3aB/SKH CBOIM JIIKyBaJIbHUM BIIACTUBOC-
TAM, SIK Cepell MICIIEBUX MEIIKaHIIIB, TaK 1 ce-
pen mpuikmkux. Ha miBHIUHIA OKomwIli cema
Muponro0iBKH MOXKHA BUAUTATH PSA JKEPEI i3
3BUYalHOIO 1 CIPKOBOJHEBOIO BOAOI0. Ynmmano
xkuteniB llimancekoi TepuTOpiansHOi TpOMaaH
BXKHMBAIOTH II0 BOIY 4Yepe3 il JiKyBaJbHI BIac-
TUBOCTI. 3a TiepeKa3aMu CTapOXKMIIB, KOJTHITHS
BJIACHHIIS JOBKOJIUIIIHIX 3€MEJIb 1 JIiCy KHATHUHS
€nuzasera [lerpiBHa TpyOenbka-Binknep Bec-
HOIO 1 BITITKY TIepeOyBaJia TYT, y CBOEMY MA€TKY,
3 METOIO O3JJOPOBJICHHSI, & TAKOXK TOTyBaja 3 Mi-
CIIEBUX TpaB iTompenapard JUisl JTIKyBaHHS
JKUTEITIB JIOBKOJIMIITHIX CLIT i pOOITHHUKIB Ma€ETKY.
Y maM’sTh TIpo HET 15l TEPUTOPisS HA3UBAETHCS
Kusrunero. Buxoau BanHskiB, mMOOKa 10IMHA
1 IUTFOIII JPKepeTia CTBOPIOKOTH TYT CBOEPiTHUAN
ripcekuit  nmangmadT. Lo wacTuHy piukn
Kam’siaku 0e3 nepeOibliieHHs] HA3UBaOTh JIKe-
penbHOIO. Tak 0araro MOTY)XKHUX JKepel Ha
BiJIpi3Ky JIOJIMHH B 65 KM BeJIMKa piiKicTk. [1po-
BEJICHUI HAMHM JIaOOpaTOPHUI aHami3 MMOKa3aB
pi3HMI CTaH SKOCTI JUKepeldbHHX BoA. Hammu
Oyno JOCITIKEHO J[Ba JDKEpela: TiApoJoriyHa
nam’sitka “CriHka” Ta JpKepeno “3 3araxoM Ty-
XJIUX f€up’. 32 BU3HAUYEHUMHU MOKA3HHUKAMU
NPUAATHOIO JUIS MUTTS BUSBHIIACS BOAA 3 MPH-
poanoro mkepena “Crinka” [1].

Hapa3si Ypouwuine “Kusruns” — 11e HalBi-
JIoOMillle B palioHI Miclle JUIsl BiJIIOYMHKY Ha
npuponi. TyT € BelnKa rajisBuHa nocepesa Ypo-
yuina, noaidHa J0 Kparepy ByJKaHa, Hemape-
MHO MICIIeBI JKHTENl HA3UBAIOTh ITI0 JUISTHKY
Spamu.
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lNpcekuii manamadT ypoduina CrIpusiB
(hOpMyBaHHIO PI3HUX THIIIB POCIUHHOCTI. bi-
JBIIy YAaCTWHY IUIONI JIICOBOTO MAacHBY Ha
IJIaTO 3aiiMal0Th THIOBI TPpaboOBO-IyOOBi 1 ITy-
0oBi gepeBocTanu BikoM 10 60-90 pp. Cxunn
MiBHIYHOT YaCTUHM yPOUHIIIAa BKPUTI XBOMHUMH
HAaca/pKEHHSIMH 3 KypTHHAMH PiIKiCHOI COCHHU
aBCTpiKichKOl (Pinus austriaca), TAKOX TPAIUIsi-
€ThCsI COCHA 4opHa (Pinus nigra). I'eonoriuna
OynoBa, perbed 1 IPYHTH ypOdHIa BU3HAYAIH
TudEepeHITialiio pPOCINHHUX YTPYyHOBaHb IO
npodimo. JoMiHyoTh B ypouuin 3pimi (Bik
110-120 pokiB) yrpynoBaHHS 3BHYaifHOmYOO-
BHX JiciB nepeHoBux (Querceta (roboris) cor-
nosa (maris)). Y BepXHill 4aCTHUHI CXHITy TIepe-
BO)KAIOTh KOHBAIEBI, HW)KYE — 3iPOYHUKOBI
yrpyrnoBaHHs. Tako MO)XXKHA BUAUTUTH HEBeE-
JUKI AUISHKA, J€ JOMIHYE€ OCOKa BOJIOCHCTa
(Carex pilosa) i cy0ocepen3eMHOMOPCHKUI BH/T
€rOHIXOH (hi0NIETOBO-OIAKUTHUI YU TOPOOEii-
HUI IypIypoBo-cuHs (Aegonychon pur-
purocaeruleum). Ha okpemux cxuiax B Ypo-
yuIi JepeBocTaH (OpPMYIOTh Iy0 CKeNbHHHA
(Quercus petraea L. ex Liebl.) 1 my0 3Bn4aitHuit
(Q. robur), Mixk IKHMH — TYCTI 3apOCTi KIIeHa
Tatapcbkoro (Acer tataricum L.), nepeHa 3BH-
qaitHoro (Cornus mas) 1 CKyMIlii 3BUYalHOL
(Cotinus coggygria Scop.). Ha ckensix 3pocta-
I0Th MeTPOdiTHI (KaM’SITHUCTI) BUAM — aBpPHHIs
ckenbHa (Aurinia saxatilis (L.) Desv.), nepcrad
mickoBuid (Potentilla arenaria Borkh.), ouuTox
inkuit (Sedum acre L.) Tomo. 1o ckianay mux
yrpymnoBaHb BXOJATH iHIII cyOcepea3eMHOMOp-
CBKi BUJIM, TaKi sK mepiiBka 0apsuctpa (Melica
picta), niepiiBka OmHOKBITKOBa (Melica uni-
flora), X00I0K TOHKOJIUCTHH (Asparagus tenu-
ifolius), ™omouait wwrnanesuii (Euphorbia
amygdaloides) Tomo [1].

Cxumu p. Kam’stHku miBnensime VYpo-
yuina “KHAruHI” BKPUBAIOTH 3aJIUIIKH YTPYIIO-
BaHb, C(HOPMOBAHHX KOBUJIOIO BOJIOCHCTOIO
(Stipa  capillata L.), xoBuioro mipuactoro (S.
pennata L.) 1 murganem ctenoBuM (Amygdalus
nana L.). OcoOMUBY IIHHICTh B YPOUHII TIPEI-
CTaBJIsIE OMYIALIS aJjoHica BecHsHOTO (Adonis
vernalis) — WIHHOTO JIKAPCHKOTO BHIY, BKpan
piakicHoro Ha TepeHax Binnunpkoi obnacti. B
YpOUHII pocTe 0araro YarapHHKIB: HIMITIIHHA
3BMYaiiHa 4u coba4ya (Rosa canina), NingHa
3BUYaitHa uu eBponeickka (Corylus avellana),
KpylIMHA JlaMKa YU KpYyIIMHA BUIbXOBUIHA
(Frangula alnus), xanuHa 1IONUCTa Y1 TOPJIO-
BuHa (Viburnum lantana). Oco0JIMBO IHHUMU
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Taoaunsa 1
PapureTHe pitopizHomaniTTs Ypounima “Kusaruus”
Table 1
Rare phytodiversity of the tract "Knyaginya"
Co3zosoriynnii YkpaiHcbka Ha3Ba BinominaibHa IIpuponooxopon-
cTarTyc BH]LY Ha3Ba Hui craryc B YKY

Buau pocnus, mo
3pOCTAIOTh B MEXkKax
ypounia “Kusruns”,
AKi 3aHeceHi 1o Yep-
BOHOI KHUTU YKpaiHu

Bepexa mixapcpka

Sorbus torminalis

Heouinennii / NE

TopunBIT BEeCHSIHMI

Adonis vernalis

Heouinennii / NE

303yNIMHI YepEeBUIKH CIIPABKHI

Cypripedium calceolus L.

Heouinennii / NE

Kosmita Bonocucra

Stipa capillata

Heouinennit/ NE

Komiia mipyacra

S. pennata

Bpasmusuii / VU

Kopyuka TeMHO-4epBOHa

Epipactis atrorubens (Hoffin. ex Bernh.)

Heouinennii / NE

Kopyuka yemepHHUKOBHIHA

Epipactis helleborine (L.) Crantz.

Heouinennii / NE

Jlimist micoBa

Lilium martagon L.

Heouinennii / NE

JIro0Ka 3eJIeHOKBITKOBA

Platanthera chlorantha (Cust.)
Reichenb.

Heouinennii / NE

Mornoyaii rycTo-BoNOXaToIuIoNnui

Euphorbia valdevillosocarpa

3uukarounii / EN

ITiaCHDKHUK 3BUYATHUN

Galanthus nivalis L.

Heouninennii / NE

CoH BETHKHIA Pulsatilla grandis Wend. Bpasnusuii / VU
CoH ny4yHuit P, pratensis (L.) Mill. Heoninenunii / NE
TrospnaH 1iOpOBHUN Tulipa quercetorum Klok. et Zoz | Bpasnusuii / VU

[ladpan ciTuatuit

Crocus reticulatus

Heouninennii / NE

Bunau pocnus, 1o
3pOCTalOTh B MEXKaxX
ypounmia “Kuaarunasa”,
sIKi 3aHECeHI 110 mepe-
JIIKY PeTiOHATBbHO Pi-
JKICHUX BHUIIIB POC-
JIFH, 1[0 OXOPOHSI-
IOTBCS HA TEPUTOPIi
Binannekoi odaci

ABpuHIs cKeJlbHa

Aurinia saxatilis (L.) Desv

3uukarounii / EN

AcmuieHiit MypoBuii

Asplenium ruta-muraria L

3uukarounii / EN

AcnuieHii BOJIOCOBUIHUAN

A. trichomanes L.

3uukarounii / EN

Bumns xymosa

Prunus fruticosa auct. non Pall.

Bpaznusuii / VU

3asi3HuI ripchka

Sideritis momtana L.

3uukarounii / EN

KouBasis 3Buuaiina

Convallaria majalis L.

3uukarounii / EN

Kpemena riopugHa

Petasites hybridus (L.) Gaertn.,
Mey. & Scherb.

3uukarounii / EN

JIeomnomnpais TOHKOLBITA

Leopoldia tenuiflora (Tausch) Heldr:

3uukarounii / EN

JIoMUHIC LiTOIUCTUI

Clematis integrifo-lia L.

3uukarounii / EN

Murgans cTenoBui

Amygdalus nana L.

3uukarounii / EN

Moiouaii Kitokosa

Euphorbia klokovii Dubovik

3uukarounii / EN

[TiBHMKH YrOpChKi

Iris hungarica Waldst. et Kit.

3uukarounii / EN

ITiBHUKH 371aKOJIMCTI

Iris graminea L.

3uukarounii / EN

[TizMapeHHUK TPUPOTHii

Galium tyracium Klok.

3uukarounii / EN

[IMuH micKoBHiA

Helichrysum arenarium (L.) Moench

3uukarounii / EN

lonynueHuk Kaydmana

Pedicularis kaufmanii Pinzg.

3uukarounii / EN

AnoHic BeCHAHUI

Adonis vernalis L.

3uukarounii / EN

303yJIHHI YePEBUUKH CHIPaBXKHI

Cypripedium calceolus L.

Heouninennii / NE

Kopyuka TeMHO-4epBOHa

Epipactis atroru-bens (Hoffm. ex
Bernh.) Schult.

Bpaszmusnii / VU

Kopyuxka mmpoxomcra, Mopo3-
HUKOBHU/THA, YEMCPHHUKOBUTHA

Epipactis  helleborine
Crantz.

(L)

Heouinennii / NE

JIroOKka 3eJIeHOKBITKOBA

Platanthera chlorantha (Cust.)
Reichenb.

Heouinennii / NE

Momnouaii Kiokosa

Euphorbia klokovii Dubovik

Heominennii / NE

ITigcHI>XKHUK 3BUYAHII

Galanthus nivalis L.

Heominennii / NE

Bumu pocius, 1110 3pocTa-
0Th B ME&KaX YPOUHIIA
“Kustrusst”, siKi 3aHeCeH 10|
JonarkiB KoHBeHLii po
OXOpOHY JWKoi hriop 1 da-
YHU Ta MPUPOIHHUX CEPEIO-
BHIII IX iCHYBaHHS B €Bpori
(bepHchKa KOHBEHITST)

303yNIMHI YepEBUYKH CIIPABXKHI

Cypripedium calceolus L.

Heominennii / NE

CoH BeJIMKHI

Pulsatilla grandis Wend.

Heoninennii / NE

~ 890 ~
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€ Haca/DKCHHS JICpeHY CIPaBKHBOTO YH 3BH-
qaitHoro (Cornus mas), TEpEHY KOIIOUOTO
(Prunus spinosa), tony xomrodoro (Crataegus
oxyacantha) 1 TIOQy  OIHOMAaTOYKOBOTO
(Crataegus monogyna) [1].

Papuretne TpaB’stHUCTE (iTOpi3HOMA-
HITTS TPEACTABISAIOTE MiICHDKHAK 3BUYAHAN
(Galanthus nivalis L.), TPONICKH JBOJHCTI
(Scilla bifolia), nepBougit BecHsuuii (Primula
veris).

Pi3HOMaHITHICTD (DITOIIEHO3IB 3yMOBITIOE
BUIOBE 0araTcTBO BiIHOCHO HEBEJIMKOI 3a IIO-
mieto Teputopii. 3aranmoM, y KykymsHChKOMY
MAacHBi, BiAMoBiAHO 1 B Ypounmi “Kaaruss” ta
NPUICTITiH JOIWHI
p. Kam’ssHku BuzisieHo 527 BUIIB BUIIUX CY-
JTUHHHUX POCITHH, i3 sikux 440 — aBTOXTOHHI, a 87
— aJBEHTHUBHi. 3a KUTBKICTIO BH[IB TOCIIKY-
BaHa TEPUTOPIA — OfiHA 3 HaWIiHHIMMX y Cxiza-
Homy [lominmi nmopyd i3 byro-JlecHstHCBKUMH 1
YepBOHOTPEOISTHCHKUME JTICOBUMHU E€KOCHCTE-
MaMH Ta (IOPOKOMIUIEKCOM IONMHUA pP. My-
padu [ 4 —6].

VY cknazi icoBoi Gpruopu ypouHIila BUsSB-
sieHo moHa 40 perioHaJIbHO-PIIKICHUX BUIB,
cepen sxkux 15 BumiB 3aHeceHo n0 UepBoHOI
KHATH YKpaiHH, JIBa BUU 3aHECEHI JI0 JO/IaTKiB
KonseHriii mpo oxopoHy mukoi ¢uiopu i paynn
Ta MPUPOJHUX CEPENOBHII iX iCHYBaHHSA B €B-
pomi (bepHCbKa KOHBEHIIis1), 7 BHJIIB POCIHH,
3aHECEeHi JI0 JIONAaTKiB KOHBEHIIii PO MiXXHapO-
JIHY TOPTIBJIIO BUIaMH AUKOI (iopu Ta dayHu,
mo nepeOyBalOTh IMiJ 3arpo30K0 3HUKHEHHS

(CITES) ta 6mu3pko 16 BuOiB 3aHECEHI IO TIe-
peliKy perioHalbHO PiAKICHUX, 1 TAKUX, 11O T1e-
peOyBaroTh MiA 3arpo30r0 3HUKHEHHS B MeXax
Cximnoro IMomimrs (tabn. 1). BapTto 3a3HaunTH
BiJICYTHICTh BHJIB POCJIHH, 3aHECEHUX 1O €B-
poreiicbkoro UepBOHOTO CIUCKY, Ha TEPUTOPIi
ypouumia [1, 19].

VYpouume “Kusrunga” — 1e He Iuiie
00’€eKT TpupoaHO-3anoBigHoro ¢ouay Iliman-
ChKOI TepUTOpiaabHOI TPOMaaM, a i BaKIIMBHHA
OCepenoK PapUTETHOTO (iTOPI3HOMAHITTS, IO
BiZirpae 3HauHy poJsib y GOpPMYBaHHi 1 peaiza-
mii exomepexi CxigHoro Ilomimis. OnHak, He
BCE papUTeTHE (PITOPI3SHOMAHITTS 3HAXOIUTHCS
Ii/1 OXOPOHOIO B MEXaxX KOMIUIEKCHOT IaM’ ITKH
NPUPOIH 3aralibHOIEPKaBHOTO 3HaueHHs. Ha-
pasi moTpeOyroTh 30epeXeHHsT DPiIKiCHI BUIN
BHIIUX CYIUHHHUX POCIHUH, SIKi 3pPOCTAIOTh 3a
MeXaMH 3amnoBigHOro 00’ekta. Lle momymsii
303yJAMHUX YepeBHUKiB crnpaBxkHixX (Cypripe-
dium calceolus L.) 1 TOOKU 3€I€HOKBITKOBOI
(Platanthera chlorantha), 1110 BUSBICHI B spax i
Oajikax, SKi TPWIIralTh JO 3alOBiHOTO
00’exta. OmHI€IO0 13 3arp03 3HUIIEHHS WX BU-
IiB € HeperyiboBaHE peKpealliliHe HaBaHTa-
JKCHHSI Ha EKOCHCTEMH, JIeé BOHH 3pOCTAIOTh.
ToMy nOUITBHO 30UBIIMTH TUIONLY YPOUHIIA
“KHATHHS", 10 CKJIAY SKO1 YBIHTyTh OIS
[UX papuUTeTHUX BUJIB pociuH. Lle 103BonuTh
30eperT papuTeTHi (iTOPIZHOMAHITTS perioHy
1 30LIIBIINTH BIJICOTOK 3aIlOBIIHOCTI. 3a IOKa3-
HUKOM 3aIlOBIJIHOCTI PEriOH 3HAXOAMTHCS Ha
OCTaHHBOMY MicIli B YkpaiHi (tabm. 2) [1, 3].

Taoauns 2.

PeiiTunr periony Iloxinis 3a BeJINUMHOIO TEPUTOPiii MPUPoOaHO-3anI0BiAHOT0 GOHIY Yy BigcoTKax
BiJ IXHBOI 3arajabLHOI MoK

Table 2.

Rating of the Podillia region by the size of the territories of the nature reserve fund
as a percentage of their total area

Ha3sga DakTUYHA % % KinbkicTs | IinbHicTh .
.. Mnoma . .. s .. PeliTunr
alIMlHICTpaTl/IBHO-TepI/l- ATO ra IJIoiga 3amnmo-Bl1- CyBOpOl 3a1o- 06 €KTIB 06 €KTIB 0 K aimi
TopiajJbHOI oAUHN LI ’ II3®, ra HOCTi BiTHOCTI II3® I13® P
Binnuubka 00nacts | ) o146 500 | 601894437 | 2,27 0,53 428 1.6 27
(Cxinne [Momimnms)
XMEIBHHILKA 001CTh | 5 ¢ 00 | 328467.3063 | 15,15 0,49 523 2,53 4
(Lentpanbue ITomins)
Teprominberka 061acts | 1 309 400 | 123349,0732 | 8,92 0,69 643 47 1
(Baxigne [omims)
Bucnoeku

36epexeHHs (BITOPI3HOMAHITTS TEPUTO-
plaspHUX Tpoman BiHHMIBKOI oOmacti Mae
CTaTH MEPLIOYEPrOBUM 3aBJAHHSM, 110 BU3HA-

Yae rmepejyciM BHCOKHIA PiBEHb iX CTAIOro po3-

BUTKY,

30KpeMa KyJabTypy HpPHPOIJOKOPUCTY-

BaHHs. 30epekeHHS 00’ €KTIB MPUPOIHO-3AII0-

~90 ~
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BigHOTO (hOHAY perioHy, 1 Bciei Ykpainu 3ara-
JIOM, MOXe€ 3aKJIaCTH MillHE MiATPYHTS y BHpi-
MIeHHI Tpo0JIeMH, TIOB’sI3aH01 13 30epeKeHHIM
Ta palioHaJbHUM BHUKOPUCTAHHIM 3€MEllb, He-
00XigHUX HamIiil aepkaBi, 0cOONMMBO, Y BOEH-
HUIA yac, abu BOEperTu poCIMHHHMN, 10 Hapasi
3a3Ha€ YMMaJuX BTpaT. ToMy PO3BUTOK 3aro-
BiZJTHOT CTpaBU Ha PiBHI TEPUTOPIiaJILHOI TI'PoO-
MaJId Ma€ CTaTh OHUM i3 TIPIOPUTETIB JIepKaB-
HOT €KOJIOTIYHOI MOMITHKK YKpainu. [t mporo
HEOOXITHO MPOBOIUTH KOMILIEKC 3aXOIiB, 3a-
npoBaguBiuu dupektusu €C y cdepi 0XopoHH
npupoau Ta rpadik ix peamizamii. JlopeuHo im-
mwiemenTyBartu JupekruBu €C B HOpPMAaTUBHO-

paBoBy 0a3zy YKpaiHu, BIIPOBaIUBIIN €KOHOMi-
YHE CTUMYJTIOBaHHS 36MJICBIIACHUKIB 1 3¢MJICKO-
pHUCTYBadiB, PO3BUBATH OpPraHidyHE 3eMIIepOOC-
TBO, BIIPOBADKYBATH €KOJIOr00E3MeuHy TOCIo-
JapChKy JisUTbHICTD, 30allaHCOBaHE MTPUPOIOKO-
PUCTYBaHHS, OCBITY JUIsI CTAJIOTO PO3BHUTKY. J[o-
OUTEHAM € PO3MIsA 0araThoX MPHUPOI00XOPOH-
HUX MIUTaHb Ha cecisXx BinHuubkoi o01acHOI
Pamu, moB’si3aHuX 13 30€peKeHHS 1 BIITBOPCH-
HAM (DITOPI3HOMAHITTS, ONTHUMI3AIIEI0 TUIOINT
CLITBCHKOTOCTIONAPCHKUX ~ YTiflb, IATPUMKOIO
MUTaHb 100 CTBOPSHHSI HOBUX 1 PO3IIUPEHHS
nitounx 00’exTiB 1 Teputopit 113D, peamizamii
€KOJIOT1YHOI 1 CMaparJioBOi MEpex.

Kongpnixm inmepecie

ABTOpH 3asgBISIOTH, MO KOH(MIIKTY iHTEpECiB MIom0 MyOrikallii mboro pykomucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO JOTPUMYBAINCS €TUIHUX HOPM, BKJIFOUAIOYH TIIariaT, (anbcudikaiiro JaHuxX Ta
MOABIMHY MyOJTiKaIifo.
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THE "KNYAGYNYA'" TRACT AS A CENTER FOR THE PRESERVATION
OF THE PHYTOLOGICAL IDENTITY OF THE EASTERN PODILLIA

Purpose. To describe the phytodiversity of the "Knyaginya" Tract - a complex natural monument of
national importance.

Methods. Field, cartographic, analytical, descriptive, comparative, expeditionary, bioindicative, statistical,
systemic, biomonitoring.

Results. The diversity of phytocenoses of the "Knyaginya" Tract - a complex natural monument of national
importance with an area of 53 hectares, located within the boundaries of the Pischanska settlement territorial
community of the Tulchyn district of the Vinnytsia region - was established. The importance of the object of the
nature reserve fund for the formation of the regional econetwork of Eastern Podillia was clarified. The species
richness of various phytocenoses of the relatively small area of the studied object is substantiated. 527 species of
higher vascular plants were identified, of which 440 are autochthonous and 87 are adventitious, which is 43.5% of
the total phytodiversity of Eastern Podillia, which includes 1210 species. In terms of the number of species, the
studied area is one of the most valuable reference areas of the region's plant gene pool.

Conclusions. In order to preserve the rare phytodiversity of Eastern Podillia, it is proposed to expand the
boundaries of the complex natural monument "Knyaginya" Tract.

KEY WORDS: biodiversity, flora, protection, nature reserve fund, econetwork.
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ENVIRONMENTAL CONSERVATION BASED ON MAMAR SYSTEM AS LOCAL
WISDOM OF WEST TIMOR, EAST NUSA TENGGARA

Purpose. To analyze the environmental conservation practices based on the Mamar system as local wisdom
and related social structures as a mechanism for environmental conservation in West Timor, East Nusa Tenggara.

Results: Mamar system has persisted since the 17" century since it is applied with mechanisms and
approaches to the needs of local communities for the preservation of natural resources in the long and sustainable
term. This system is applied by cultivating land for perennials, food crops, fodder crops, and livestock rearing..
Environmental conservation is implemented on the basis of the local principles such as Bua, Nuni, and Bunu. The
local customary regulations were set and supervised by the guards called Mataf and Ketiut Po’an, in which the
individuals who violated the regulations will get a sanction called Tasane. By adhering to the local belief system,
the community naturally consider that their action in taking a use of natural resources wisely is part of maintaining
the sustainability. Besides, the local community also pursue the harmonious relationship with the inhabitants of a
particular forest area or spring through ritual ceremonies.

Conclusions: Practically, Mamar can be interpreted as an “artificial oasis: built by Amarasi local
community in West Timor as a strategy to adapt in the adverse environmental conditions. Mamar system sustained
the socio-economic and cultural life of the Amarasi community through its’ ecological, economic and social
variables. The conservation based on Mamar system is carried out and maintained by applying the local values
that are authentic, straightforward and measurable in accordance with the situation and conditions of the
community

KEYWORDS: Conservation, Environment, Local Wisdom/ mamar, natural resources

Sk nuryBaTu: Lewoleba G. G., Widianarko B., Dewi Y. T. N. Environmental conservation based on
Mamar system as local wisdom of West Timor, East Nusa Tenggara. Jlioouna ma dosxinis. [lpobremu
neoexonozii. 2023. Bum. 40. C. 94 - 102. DOI: https://doi.org/10.26565/1992-4224-2023-40-08

In cites: Lewoleba, G. G., Widianarko, B., Dewi, Y. T. N. (2023). Environmental conservation based
on Mamar system as local wisdom of West Timor, East Nusa Tenggara. Man and Environment. Issues
of Neoecology, (40), 94 - 102. https://doi.org/10.26565/1992-4224-2023-40-08

Introduction

Mamar can be defined as a mechanism for “artificial oasis” built by Amarasi local
environmental conservation by local commu- communities in West Timor as an adaptation
nities in West Timor, East Nusa Tenggara, by strategy to overcome environmental conditions
applying the rules and local wisdom requi- that do not provide a prosperous life. In addition,
rements of their communities. Regarding this the distinction between dry and uncultivated
matter, to simplify understanding, Mamar can be land areas in West Timor, East Nusa Tenggara
interpreted from practical perspective as an before and after the Mamar system treatment

© Lewoleba G. G., Widianarko B., Dewi Y. T. N. ,2023
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.

~94 ~


https://doi.org/10.26565/1992-4224-2023-40-08
mailto:lewoleba13@gmail.com
https://orcid.org/0009-0001-9351-9236
mailto:widianarko@unika.ac.id
https://orcid.org/0000-0002-5520-4882
mailto:trihoni@unika.ac.id
https://orcid.org/0000-0002-3846-2273
https://doi.org/10.26565/1992-4224-2023-40-08
https://doi.org/10.26565/1992-4224-2023-40-08
https://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

ISSN 1992-4224 Jlronuna ta goBkims. ITpo6aemu neoekonorii. 2023. Bunyck 40

Fig. 2—Mamar Area in Amarasi, West Timor, East Fig. 3 — Banana Trees in the Mamar System
Nusa Tenggara in Amarasi, West Timor, East Nusa Tenggara

Fig. 4 — Livestock Rearing in the Mamar System in Amarasi, West Timor, East Nusa Tenggara
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can be presented in Fig. 1 and Fig. 2. Further-
more, Mamar systems through agricul-tural
conservation, such as banana crops, and
livestock rearing in Mamar systems can be
presented in Figure 3 and Figure 4.

In order to further understanding and
reinforce the research limitations, the definition
of conservation as intended in this research is an
effort to maintain, manage, and use natural
resources and ecosystems properly for the long-
term benefit of humanity [1]. According to
Ataupah (2020), Mamar system has existed
since the 17th century, or has been applied
continuously by local communities in Amarasi
sub-district for hundreds of years [2].
Environmental conservation practices based on
the Mamar system can be found in Sonraen
Village, Apraen Village, Sahraen Village and
Buraen Village. Mamar as a traditional natural
resource conservation system, it can be
explained that Mamar is a popular term among
local farming communities in West Timor, East
Nusa Tenggara.

Environmental conservation acts based
on the Mamar system as local wisdom in West
Timor, East Nusa Tenggara, are also practiced
among other local communities in Indonesia
with different names or terminologies. For
example, the people of Hatam tribe in the
Arfak-Manokwari mountains, Papua, have had
the concept of conservation areas since ancient
times, which in the local language is called Igya
Ser Hanjop, which means that they need to
preserve the environment. Based on this
concept, they have established several norms
and sanctions related to forest area utilization
and conservation efforts [3]. Moreover, there is
local wisdom among the Baduy community in
West Java that serves as the basis for their acts
to maintain agricultural systems that are
balanced with nature and to cultivate
sustainable forests. It can also be explained that
conservation areas (forests) such as Leuweung
Kolot, Leuweung Gede, Leuweung Tutupan,
and Leuweung Titipan, especially those in the
Baduy Dalam area, are conservation areas that
are protected and maintained based on the
applicable customary rules called Pikukuh [4].
Local community activities in environmental
conservation are also conducted by the Banjar
indigenous community and Tenganan traditi-
onal village in Bali [5]. In Tenganan traditional
village in Bali, daily life rules in the community
are regulated by Awig-Awig (customary village
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legislation). In addition, there is local wisdom
in Kalimantan in which the environment
(especially land and rivers) is known as Tana
Ulen Lepo and Ulen Lepo River [6].
Meanwhile, in Jambi Province, Central
Sumatra, the conservation area determined by
the local community as a customary forest is
called Rimbo Panghulu. Whereas in Bengkulu
Province, the conservation area set by the local
community in the context of environmental
conservation is called Banuang Sakti, and in
West Sumatra, there is a conservation area set
by the local community called Temedak Forest.

Although Mamar as an environmental
conservation system based on local wisdom is
the same as other regions in Indonesia as
mentioned above, the Mamar system in West
Timor, East Nusa Tenggara has its own
distinctiveness because if other natural resource
conservation acts based on local wisdom are
applied in areas that are relatively fertile with a
wet climate, the Mamar system is actually
applied in the opposite environmental condi-
tions because the practice of environmental
conservation based on the Mamar system in
West Timor, East Nusa Tenggara is applied on
a stretch of dry and critical land areas.
Regarding environmental conservation acts, it
can be stated empirically that the East Nusa
Tenggara region is suffering from environ-
mental damage and extinction threats. There
were 6,582 ha of forest areas in East Nusa
Tenggara that were burned in 2015-2017 due to
human activities. These forest fires have further
expanded the area of critical land in this region.
East Nusa Tenggara has the largest critical land
area in Indonesia, which is 1,773,795 ha
consisting of 885,155 ha within the forest area
and 888,640 ha is outside the forest area related
to this matter, it is also stated that East Nusa
Tenggara is the watershed area with the least
groundwater supply in Indonesia. Evapotrans-
piration from rainwater in East Nusa Tenggara
is only 250 mm/year with an estimated ground-
water recharge rate of only 04
liters/second/km2 [7].

The Mamar system is ecologically very
important in maintaining soil fertility, water
sources (springs) and animal feed consisting of
lamtoro leaves, banana stems and various other
types of animal feed. Similar to social functions,
Mamar serves as an adhesive for the kinship
system and can strengthen social status among
local communities in West Timor, East Nusa
Tenggara. In addition to its ecological and
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social functions, Mamar also has an economic
function for the lives of rural communities,
although this function is still oriented towards a
subsistence economy. This is similar to the
economic function of conservation where
natural resource conservation systems can
provide economic incentives to local
communities, even if only to fulfill their basic
daily needs [8]. Environmental conservation
based on the Mamar system is also aligned with
the Triple Bottom Line concept that prioritizes
sustainability and preservation of ecological,
economic and social functions [9].

This research was conducted with a
qualitative approach in a critical interpretive
paradigm. The interpretive paradigm is an
attempt to find out the explanation of socio-
cultural phenomena based on the perspectives
and personal experiences of the people studied
[10,11, 12]. In general, the interpretive
paradigm is a social system that interprets
human behavior directly through observation by
researchers. The interpretive paradigm percei-
ves facts as something unique and has a special
context and meaning as the core in under-
standing social meaning [13]. In addition, the
interpretive paradigm perceives facts as fluid or
non-rigid things that are attached to the meaning
system and social facts that exist in the research
location [14,15]. This research aims to analyze
environmental conservation practices based on
the Mamar system as local wisdom and related
social structures as a mechanism for environ-
mental conservation in West Timor, East Nusa
Tenggara.

This research was conducted in Amarasi
District, Kupang, East Nusa Tenggara. Amarasi
sub-district was chosen as the research location
with the consideration that this area is still
implementing effective environmental conser-
vation based on the Mamar system as local
wisdom implemented by the local community
in a traditional way and guided by related local
structures, and has been practiced from
generation to generation. This research was
conducted within one year, from March 2020 to
February 2021. Based on the method mentioned
above, the procedures applied by the researcher
in this research are described as follows (a)
selecting a sample of the first informants,
named Mr. Ataupah and Mr. Neno Siki. Mr.
Ataupah is a local Amarasi community leader
from Oekabiti Village who understands Mamar
as a natural resource conservation system in
Amarasi. Meanwhile, Mr. Neno Siki is a
customary chief or informal leader among the
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local community in Amarasi who understands
the local structures related to Mamar as a
natural resource conservation system; (b)
subsequent informants were selected based on
information from the first informants by
following snowball sampling. Depending on
their information, the researcher then visits and
conducts in-depth interviews to obtain
information in accordance with the focus of the
research to the next informant; (c) furthermore,
to determine the next informant, it continues
until a condition where in the process of data
collection, the researcher no longer finds
variations in information. From a technical
perspective, it can be stated that the types of
questions asked to each group are different, but
the types of questions are the same for the same
group. It is intended that the different questions
allow researchers to obtain wide-ranging
explanations, and various elements and sources
about the description of local community
behavior in committing natural resource
conservation acts using the Mamar system and
local structures related to the traditional
conservation system in Amarasi.

The researcher had to meet Mr. Nenobais
as a Fetor (descendant of the king) who is
concerned with the traditional conservation of
natural resources through the Mamar system in
Amarasi. Furthermore, the data collected can be
used as information in explaining phenomena in
accordance with the research focus. In order to
support and complement the information
completely and thoroughly, the researcher
continued by visiting other informants. The
intended informants are those who come from
non-local community elements, such as village
government elements and sub-district level
government. The detailed informants who will
be used as sources for in-depth interviews are
15 people consisting of five groups as follows
(a) a group of community leaders consisting of
3 people, including Mr. Ataupah, Mr.
Nubatonis, and Mr. Bisinglasi; (b) a group of
traditional leaders consisting of 3 people, such
as Mr. Neno Siki, Mr. Amanuban, and Mr.
Tinenti; (c) 3 young generation groups, that is,
Mr. Melkior, Mr. Rahabeam and Mr. Eduardus;
(d) 3 village/sub-district government groups,
that is, Mr. Dolof, Mr. Wilhelmus and Mr.
Nicolaus; (e) 3 To Tafa (ordinary people)
groups, that is, Mr. Abineneo, Mr. Amtiran and
Mr. Natanael. In addition to data obtained from
resource persons through in-depth interviews
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with 15 respondents, data collection was also
obtained through group discussion activities,
which were divided into 3 groups, with each
group consisting of 5 members. Therefore, there

were 15 respondents for the group discussion.
Therefore, the total number of sources for this
research was 30 people.

Results and Discussion

Formation Process of Mamar System.
Mamar is a popular term among Amarasi
farmers in West Timor, East Nusa Tenggara.
The term Mamar is derived from the Rote
language “mamme” and the Helong language
“maman” and after modification it became
“Mamar” which means eating betel [2]. This
term was chosen because the dominant plants in
Mamar are areca nut and betel (besides lime),
which are the basic ingredients for the tradition
of eating betel. Mamar in the Dawan language
is known as “Po’an.” In the research, it was
explained that among Dawan farmers, the term
of wet po’an is associated with water; and the
dominant types of plants are betel nut, areca nut,
coconut, banana, jackfruit, and so on. The
process of forming Mamar occurred over a long
period of time through several successions of
climax vegetation as it exists today. According
to Ataupah (2020), Mamar existed around the
17th century or between 100 and 200 years old,
especially in the villages of Amarasi. The
characteristics of Mamar are the existence of
certain plants such as Banyan trees (Ficus sp.),
Albesia (Albezia chinensia.), cottonwood
(Gessampinus heptaphylia.), and various other
old trees [2]. Mamar system can also be referred
to as agroforestry system in the farming context.
This system is one form of farming that has
been implemented for a long time in East Nusa
Tenggara, especially in Amarasi. This system is
applied by cultivating land for perennials, food
crops, fodder crops, and livestock rearing.
According to Manafe et al, agroforestry is
defined as a permanent land use system.
Seasonal and annual crops are planted together
or in rotation to form a multi-layered crop
structure. This system can provide ecological
and economic benefits [16].

Agroforestry is a biological production
system that deliberately combines trees and
shrubs with crops, livestock and other
production factors. In addition, agroforestry
encompasses both traditional forms of land use
that rely on trees and shrubs as part of crop and
livestock production systems, and technologies
that have only been developed with the
intention of integrating woody perennial crops
in various land use systems in order to make
these systems more productive and sustainable.
One form of agroforestry system that has been
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cultivated among farmers in mainland Timor,
especially in Amarasi is the Mamar business
system. Mamar is a form of traditional
agroforestry which is generally found along
water sources (springs) and rivers that are
always watery throughout the year and
relatively close to farmer settlements. The form
of agroforestry that is cultivated is planting a
mixture of annual crops (perennials) such as
coconut, areca nut, banana, betel nut, mango,
jackfruit, orange, and so on with food crops
(sweet potatoes), fodder crops or fish, and forest
plants as an additional type of farming on the
same land.

These farming activities are generally
conducted using traditional techniques with
maintenance and management based on local
structures that have been adhered to for
generations with a wvery strict supervision
system. However, there are only a few areas
where a more advanced management system
has been implemented. The sequence of
planting and the structure of crops grown in
Mamar do not follow a particular cropping
scheme. The density of plants varies from one
Mamar to another. Some experts have identified
Mamar as having very important ecological,
sociological and economic functions, such as
creating a microclimate (cool temperature), a
source of germplasm, soil and water
conservation, a source of food and feed, a
source of energy (firewood), a source of income
for farmers, a place of communication and so
on. From the ecological wisdom of local
communities, it is clear that the formation of
Mamar is a strategy to conserve natural
resources in a traditional way based on relevant
local structures, especially related to the
conservation of water, land, forest and wildlife
resources.  Furthermore, Mamar  serves
economically as a source of food and trade
commaodities with high economic value.

Based on ecological wisdom and pro-
mpted by economic necessity, the formation of
Mamar began with farming on non-forest land
or shrubs that were usually located around very
limited water sources. Farmers begin to leave
this farming land without significant main-
tenance, and leave its management to the Mataf
or Mamar guards. The development and
maintenance at this phase began to be controlled
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strictly through local rules, allowing the Mamar
system to survive successfully to this day. Some
information sources indicate that if there is no
disturbance from nature and humans, then from
the time a land is cultivated for moorland until
the formation of a stable Mamar, it generally
needs about 15 to 25 years.

Mamar System as Local Wisdom. The
Mamar system as local wisdom in environ-
mental conservation is applied both individually
and collectively based on local community rules
[17]. Environmental conservation is imple-
mented on the basis of the principle of
cooperation between community members in
Amarasi, West Timor. When conducting envi-
ronmental conservation activities in the Mamar
system, it is always practiced through a
mechanism of cooperation between community
members in Amarasi. Related to environmental
conservation in the Mamar system is a local
wisdom system called Bua. Bua literally means
finger gathering. It can be realized as a gathering
of energy, thoughts, and food when doing an
activity. Bua is often referred to as Bua Nukuf.

In addition, there is another wisdom
called Fiti, which means mutual cooperation to
help the older or weaker ones. Fiti literally
means cooperation to ease the work. In
Indonesian, Fiti means “carry.” Ma Fiti means
working together to complete something. Ma
Fiti can be interpreted as “Many hands make
light work.” Fiti or Ma Fiti has a very deep
psychological meaning because there is a
reciprocal satisfaction in doing these activities,
where those who are helped feel satisfied and
those who help feel relieved because they have
helped others. In addition, there is a local
wisdom called Feineka, in which this activity
helps others, but not in a physical form, but
mentally opens the minds of others. For
example, the appearance of someone to encou-
rage others to work. His appearance is not to
work, but to provide mental support to others.
All of these activities have an impact on
environmental preservation, that is, an effort to
maintain the values of unity in the community.

Meanwhile, if someone in Amarasi is
more active in conserving the environment
through the Mamar system, it will have a good
and positive impact and contribution to com-
munity life and environmental sustainability.
Therefore, the community members concerned
receive an abundance of appreciation and high
social status among the community in Amarasi.
Among local communities in Amarasi, the
terms no ‘ah bonaki, which means silver-rooted
coconut, and pu ah bonaki, which means silver-
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rooted areca nut. Both terms illustrate that only
rich people (rich in spirit) who are wise and
honorable own Mamar as a hereditary treasure.
Local people in Amarasi, West Timor who own
Mamar are referred to as people who own
coconut husks, areca nut husks, where deer
sleep and birds nest.

Then, regarding environmental sustain-
ability, people who own Mamar will protect and
nurture the springs and rivers within Mamar; try
to maintain the fertility of the soil and protect
the trees and plants within Mamar. It means that
as Atoin Meto people, they are wise wealthy
people because in addition to having wealth,
they also use this wealth to protect and maintain
the environment and natural resources around
them. These natural resources include coconuts,
areca nuts, bananas, breadfruit and various
other types of trees, and springs and rivers in
Mamar. Furthermore, the fertility of the soil and
wildlife such as deer and birds in Mamar. There
isalocal rules in the Mamar system called Nuni,
which is an obligation for everyone to maintain
and preserve soil fertility in Mamar; and
maintaining and preserving water sources in
Mamar, besides a rule called Bunu. Bunu is a
rule or prohibition not to cut any kind of tree in
Mamar. In addition, there is a Mamar guard
called Mataf or spy who is assigned to guard
and catch people who infringe on the rules of
the Mamar conservation system, such as cutting
down trees and hunting or catching wildlife in
the Mamar. Another guard called Ketiut po’an
who applies Hake, which is a rule that sets and
prohibits anyone from taking; harvesting or
picking coconuts or areca nuts; and collecting
non-timber forest products in the Mamar before
the harvest time. Hake rules stipulate that the
harvesting of crops in the Mamar such as
coconuts, areca nuts, bananas and other non-
timber forest products can only be conducted
once every three months. Ketiut po’an and
Mataf impose taboos or Meo that cannot be
violated by anyone.

If a person violates the regulations set by
Mataf and Ketiut poan, they will receive a fine
or sanction called Tasane. The person who
receives Tasane is called Musanab. A Musanab
receives Tasane which includes a cow, a buffalo
or several pigs. These sanctions are indeed very
severe, allowing local communities in Amarasi
to avoid violating the rules that have been estab-
lished in order to preserve natural resources
through the Mamar system.

Rituals and Taboos in the Mamar
Conservation System. As described earlier, a
rural community that conserves natural
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resources is often based on their social and
cultural system [18, 19, 20]. One form of
controlling is the system of beliefs, rituals and
taboos in managing and exploiting certain
natural resources such as forest, land and water
resources [21]. Moreover, a rural community’s
belief system is not compatible with the belief
system of modern society, but it serves a very
important function in preserving their natural
resources. By adhering that belief system, rural
communities always consider their action in
exploiting natural resources wisely in order to
maintain their sustainability. In addition, rural
communities also seek to maintain and develop
harmonious relationships with the inhabitants of
a particular forest area or spring through ritual
ceremonies.

The rituals performed by Amarasi com-
munity members can not only be interpreted as a
form of human devotion to the Uis Neno deity, but
can also be related to the preservation of natural
resources in the Mamar system. However,
through these rituals, people are reminded of the
fact that in the Mamar area resides the Uis Neno
deity who must be obeyed and respected. People
are reminded of this in every ritual in the Mamar
area. They not only continue to believe that the
Uis Neno deity resides in the Mamar area, but also
cultivate a constant awareness to obey his desires,
which includes the ability to obey his rules to
avoid destroying natural resources in the Mamar
area. The socio-cultural life of local communities
in Amarasi, West Timor is also characterized by
various rituals. These ceremonies for farming and
Mamar cultivation as a traditional conser-vation
system are one of the most important rituals in
Amarasi’s community life. The first ceremony
begins to find land for a new farm. Before clearing
forest land to be used as cultivated land, they first
ask the shaman or mnane. This question is
intended to ascertain which land is suitable for
cultivation. The Mnane will determine the
prospective land for the new farm based on the
premonition of a dream. Related to this matter, an
offering will be held to the Uis Neno deity. The
ceremony will be held with the following
procedure: (1) a piece of bamboo is picked up and
split into four or eight pieces called pepe; (2) the
split bamboo is stuck in the land to be cleared; (3)
then the mnane will pray by reciting incantations
addressed to the gods. The mnane asks for fertility
and the avoidance of various disasters in his spell,

then the mnane sprinkles rice; (4) after praying the
mnane instructs the people to cultivate, and
sacrifices a pig before the land is cleared.

A ritual is held to clean the spring once a
year to preserve and maintain the water sources
in Mamar. In Mamar there are water sources
that are used for consumption by both humans
and animals, but there are also sacred springs.
This spring is called Oe Hae, which is a spring
specifically used for offerings at traditional
ceremonies. During the ritual ceremony to clean
the spring in Mamar, besides reciting mantras,
offerings are also provided to the “water lord”
or “guardian of the spring.” This guardian is a
subtle spirit that inhabits the large trees around
the spring inside Mamar. These spirits often
transform into animals, such as big snakes, eels,
fish or shrimps. Therefore, catching fish, shrimp
or eels in Mamar’s spring is strictly prohibited.
The researcher argues that this restriction is
logic because the eels, fish and shrimp in the
spring are natural cleaners of the spring’s
groundwater channels. If the eels and fish are
caught, the channels will become clogged and
water discharge will automatically decrease.

Besides the ceremony to maintain and
preserve the fertility of the land in Mamar, there
is also a ceremony to harvest in Mamar after the
Bunu and Hake period ends. The harvest
ceremony in Mamar is held twice a year. This
ceremony is usually held around December or
January and June or July. The ceremony is
attended by the local village government along
with the entire family of Mamar owners and is
led by Mataf and Ketiut po’an. The ceremonial
spot is usually held at the entrance of Mamar,
with the ceremonial procedure as follows: (1)
the owners of Mamar prepare rice and animals
to be consumed together, including sacrificial
animals such as pigs or buffaloes; (2) then, time
and place are determined, and the invitation is
distributed to the community; (3) after all the
invitees are present and gathered, ritual prayers
are held, such as prayers of thanksgiving and
prayers asking for fertility for an abundant
harvest; (4) after the prayers, Mataf or Ketiut
Po’an announces and reaffirms the taboos or
prohibitions that must be obeyed; (5)
furthermore, they also announce the time, the
schedule for the joint harvest, the schedule for
repairing the fence and the schedule for
cleaning Mamar.

Conclusion

Based on the discussion that has been
conducted in this research, it can be concluded
that Mamar can be interpreted from practical

perspective as an “artificial oasis” built by
Amarasi local communities in West Timor as an
adaptation strategy to overcome environmental
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conditions that do not provide a prosperous life.
The response of the local community of Amarasi,
West Timor is manifested in the process of life
adaptation through environ-mental conservation
acts towards the natural resources of land, water,
flora and fauna which are the source of life needs
of local communities in Amarasi, West Timor.
Environmental conservation based on the
Mamar system in Amarasi, West Timor is
conducted by applying local structures that are
authentic, straight-forward and measurable in
accordance with the situation and conditions of
the community in West Timor. The Mamar
system has persisted since the 17th century
because it is applied with mechanisms and
approaches to the needs of local communities for
the preservation of natural resources in the long
and sustainable term.

The strength of Mamar’s system in
sustaining the socio-economic and cultural life
of the Amarasi local community in West Timor
is supported by the ecological, economic and
social variables of the Mamar system itself.
Social behavior of the local community in
Amarasi, West Timor. The local rules in the
Mamar system such as Nuni, is an obligation for
everyone to maintain and preserve soil fertility
in Mamar; and maintaining and preserving
water sources in Mamar. The other rule called

Bunu is a rule or prohibition not to cut any kind
of tree in Mamar. In addition, Bunu also
stipulates a strict prohibition on clearing Mamar
by burning anything in Mamar. In addition,
there is a Mamar guard called Mataf or spy who
is assigned to guard and catch people who
infringe on the rules of the Mamar conservation
system, such as cutting down trees and hunting
or catching wildlife in the Mamar. Another
guard called Ketiut po’an who applies Hake,
which is a rule that sets and prohibits anyone
from taking; harvesting or picking coconuts or
areca nuts; and collecting non-timber forest
products in the Mamar before the harvest time.
Hake rules stipulate that the harvesting of crops
in the Mamar such as coconuts, areca nuts,
bananas and other non-timber forest products
can only be conducted once every three months.
If a person violates the regulations set by
Mataf and Ketiut po’an, they will receive a fine
or sanction called Tasane. The person who
receives Tasane is called Musanab. A Musanab
receives Tasane which includes a cow, a buffalo
or several pigs. These sanctions are indeed very
severe, allowing local communities in Amarasi
to avoid violating the rules that have been
established in order to preserve natural
resources through the Mamar system.
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3BEPEXKEHHS HABKOJIMIIHBOI'O CEPEJOBHUIIA HA OCHOBI CUCTEMHU MAMAR
SK MICIHIEBOI MYJIPOCTI 3AXI/THOI'O TUMOPY, CXIJTHOT'O HYCA-TEHITAPA

Mera. [IpoananizyBaTH MpakTHKy 30€pe)KEHHS HABKOJIHUIIHBOTO CEPEIOBHIIA HA OCHOBI cucteMu Mamap
SIK MICIIEBOT MYAPOCTI, SIK MEXaHi3My 30epe)KeHHs] HaBKOJIMIIHBOTO cepefoBuila B 3axiqHomy Tumopi, CxinHii
Hyca-Tenrapi.

PesyabTaT. Cuctema Mamar 36epiraetbest 3 17 cTOMITTS, OCKIJIBKH BOHA 3aCTOCOBAHA 3 MEXaHI3MaMU Ta
mixoaMu JI0 NOTped MicueBUX rpomaj sl 30epekeHHs MPUPOJHUX PECYPCiB y JOBIOCTPOKOBIN Ta CTIHKii
nepcrekTiBi. CucTeMa 3acTOCOBYETBHCS HUIIXOM OOpOOITKY 3eMIli MijJ OaraTopiyHi Haca/PKeHHS, IPOAOBOJIbYI
KyJIbTypH, KOPMOBI KyJIbTypH Ta po3BeJeHHS XynoOu. OXopoHa HaBKOJHMIIHBOTO CEpPEOBHINA Peali3yeThcs Ha
OCHOBI MICLIEBHX NPHHIMIIB, Takux sk bya, HyHi ta ByHy. MicueBi 3Bn4aeBi npaBuiia BCTAHOBIIOBAIN Ta
KOHTPOJIIOBaJIM 0XopoHIi Ha iM’st Matag i Keriyr Iloan, y skux ocoOu, siKi HOPYIIMIN MpaBWiIa, OTPUMAIOTh
CaHKIIIo Mg Ha3Bolo TacaHe. JIoTpMMYyIOUMCH MiCLIEBOI CHCTEMH TI€pEKOHaHb, TpoMajia IPUPOIHO BBAXKAE, IO
xHi Jif 00 pO3yMHOT0 BUKOPUCTaHHS IPHPOIHUX PECYPCIB € YACTHHOIO MiATPUMKH CTaJIOr0 po3BUTKY. Kpim
TOTO, MICIIeBa I'pOMaJia TAKOX MiATPUMYE TapMOHIHHI CTOCYHKHM 3 MEMIKAHIISIMU TI€BHOI JIICOBOI IUISHKH 4H
JDKepena yepe3 puTyaabHi o0psiu.

BucnoBku: IIpaktnuHo Mamap MOXKHa {HTEPHPETYBATH SIK IITYYHHH 0a3WC, MOOYJOBAHUI MiCIIEBOIO
rpoManor AmMapaci B 3aximHomy TUMOpi sIK CTpaTerito amanTarlii 10 HECHPUSTIWBUX YMOB HaBKOJHUIIIHBOTO
cepenosuina. Cucrema Mamar miaTpuMyBajia COIiadbHO-eKOHOMIUHE Ta KyJNbTYpHE XHTTS rpomaan Amarasi
yepe3 CBOT €KOJIOTiUHI, EKOHOMIYHI Ta COIliayibHI 3MiHHI. 30epekeHHsT Ha OCHOBI cucteMu Mamar 3iiicHIOeTbCs
Ta MIATPUMYETHCS MUITXOM 3aCTOCYBaHHS MiCLIEBUX IIIHHOCTEH, 5IKi € aBTEHTHYHUMH, IPOCTHMHU Ta BUMIpHAMH
BIZTIOBITHO JIO CHTYAIlii Ta yMOB I'POMa/IH.

KJIIOYOBI CJIOBA: oxopona npupoou, 006xins, npupooHui pecypcu, micyesa myopicms, mamar
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KPYTJIMH CTLN «CTIMKICTD 10 BINHH TA MICJSIBOEHHE BITHOBJIEHHS
B YKPAIHI: BUKJIMKHA TA IOTPEBH Y PO3BYOBI IOTEHIIAJTY JTOCJI)KEHb
TA BHIIIOI OCBITH»

B KapaziHcbkoMy HaBYalbHO-HAyKOBOMY IHCTHTYTI €KOJIOTii mpoBeaeHo Kpyrnuii cTin 3 yuacTio MixkHa-
POZHUX EKCIIEPTIB, JIe 3 OL[IHKOIO JI0CBiy BUKOHAHHS IIPOEKTIB OCBITHHOTO CHPSIMYBaHHSI BUCTYITHIIU IIPEICTAB-
HUKH IMOCTIHHUX MapTHEPIiB YKpaiHCchKoi yacTuHU KoHCcopIiyMiB — XHY imeni B.H. Kapasina, OJEKY Ta [HCcTH-
Tyty ekounorii Kapmat HAH Ykpainau. IIpo cBiit nocBig ydacTi B JIiTHIX MIKOJIaxX Ta IHITNX 3aX01aX MIKHAPOIHUX
MPOEKTIB po3noBiny acmipanTu Kapasincekoro HHI exororii. €Bporeiichki mapTHEpH BUCTYITIIIH 31 CBOIM OaveH-
HSIM TTOAJTBIIOTO CIiBPOOITHHUIITBA JUTS MICIIBOEHHOTO BiTHOBJICHHS Y KpaiHH.

KJIFOYOBI CJIOBA: wmixchapoona cnisnpays, ekcnepm, JimHsA WKOAA, NRPOEKM,.CIMANCYBAHHS, 0OCi-
02iCenHts, 00cei0, ocsima

Ax nuryBatu: Makcumenko H. B., Bypuenko C. B., I'peuko A. A., I[lonomapenko I1. P. Kpyrnuii crin
«CTiliKicTh 10 BiliHU Ta MiCISIBOEHHE BiIHOBJICHHS B YKpAaiHi: BUKIUKY Ta MTOTPeOU Y po30yA0Bi OTeE-
HITIay JOCHIKEHb Ta BUIIOT OCBITUY. JIloduna ma doskinns. Ilpooremu neoexonoeii. 2023, Bum. 40.
C. 103 - 110. DOI: https://doi.org/10.26565/1992-4224-2023-40-09

In cites: Maksymenko, N. V., Burchenko, S. V., Hrechko, A. A., & Ponomarenko, P. R. (2023). Round
table «War resilience and post-war recovery in Ukraine: challenges for and capacity building needs of
research and higher education».Man and Environment. Issues of Neoecology, (40), 103 — 110.
https://doi.org/10.26565/1992-4224-2023-40-09 (in Ukrainian)

TBepmkeHHs, mo YKpaiHa — ne €Bpomna nisutbHOCTI. IIpakTHYHO BCi BOHU MaJlu CHUIBHY
3apa3 He BUKJIHUKAE CyMHIBY. TOMy TiCHa CITiB- METy — MIAroTyBaTH BHCOKOKBaJIi(hiKOBAaHOIO
npansd MK YKpailHCBKUMH 1 €BpOIEHCHKHMU ¢daxiBus, mo 3Moxke 3abesmedyBatu 30epe-
BUCHUMH BKe cTana Tpaguuiero. [IpoTsrom YKEHHS TOBKULIS Ta BUBUATH HOT0O CTaH Ha BU-
OCTaHHBOTO MiBTOpa JecaTupiyus KapasziHch- COKOMY HayKOBO-METOJWYHOMY PiBHIi. AJjie Ha-
KAM HaBYaJIbHO-HAyKOBUM IHCTHTYTOM €KOJIO- pasi nepe €Bporioro 1 Bcim CBITOM cTana mpo-
rii (HHI ekomnorii) peanizoBaHo HU3KY MiXHa- OnemMa — OCHIKEHHS! eKOJIOTIYHUX HACIHIJKIB
POJHHX IPAHTOBHX MPOEKTIB Yy cepi OCBITHBOT 30poitHoT1 arpecii pocii npotu Ykpainu, miaro-
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TOBKH (haxiBIliB B ramy3i eKkoJorii came i
poro cnenugivaoro Bumay misutbHOCTI. Came
11 TOro, 100 OLIIHWUTH IOTEHIa] HaKOIIHJe-
HOTO JIOCBiTy B MPOEKTHIH AiSITBHOCTI Ta 00TO-
BOPHUTH MOKITUBOCTI TIOAAIIBITIONO CITiIBPOOITHH-
[ITBa MK YKPaiHCHKIMH 1 €BPOIIEUCHKUMH HaY-
KOBLIIMM BHHHKJIA ifes mposeneHHs Kpyrioro
CTOIy.

VY pamkax XIX BcekypalHCBKMX HayKoO-
Bux TaniiBcekux untanb 27 sxoBTHA 2023 p. Bi-
noynock 3aciganHs Kpyrmoro cromy 3 ydacTtio
MDKHApOJHUX eKCTIepTiB «Cmilikicmy 00 iltHu
ma nicnaeocHne GiOHOGNEHHA 6 YKpaiui: eu-
KAuKu ma nompeou y po3oyoosi nomeHnuiauiy
oocnidxcens ma euuyoi oceimuy. 3ycTpid Ipu-
CBsiUEHA 00’ €JHAHHIO 3yCHJIb YKPATHCHKUX 1 €B-
POTEHCEKUX HAyKOBIIIB 1 OCBITSIH B OpraHizaii
CHUTGHUX JOCHIPKEHh Ha PO3BUTKY BHIIOI
OCBITH Y ICIIBOEHHUH TIEPiOI.

Mopepatopamu Kpyrioro croiay BUCTY-
WA

Bin Kapasincekoro yHiBepcutetry I'anna
Timenxo — nupexrop HHI exonorii, kanaunat
reorpagiuHUX HayK, JOLEHT. XapKiBChKHUi1 HaIli-
oHanpHHK yHiBepcuTeT imeHi B. H. Kapasina.
Ykpaina

Bin rpynu MixkHapoJHUX eKCIEPTiB AH-
mown Illkapy6a - kauauaat reorpadiyHux HayK,
CTapIINi HAYKOBHH CITIBPOOITHUK, ECcTOHCHKMIA
YHIBEPCUTET NPUPOJHNYMX Hayk, Taprty. Ecto-
Hisl.

3aciganns Kpyrimoro croiy Bimkpuiu
npopekrop Kapazincekoro yHiepcurery bopuc
Camopo0oe 1 HadaTbHYK YTIPABIIiHHSA MIXKHAPO-
mHuX BigHocuH Hamana Oniitnuk, sKi TIPUBI-
TaJIM MPUCYTHIX Ta 3aKIMKAIU JO0 TUTITHOI CITiB-
nparli, OCKUTBKH € MOTYXKHI CIUIbHI Harparo-
BaHHSI.

B o6roBopenHi npo0ieMu B3sIM y4acTh
NPE/ICTABHUKHA OCBITHIX Ta HAyKOBHX YCTaHOB
VYkpainu:

- Timenxo I. B. XapkiBcbkuil HallioHa-
nbpHU yHiBepeuteT iMeHi B. H. Kapasina. Tema
Buctymy: «Jlocsix yuacrti Kapasincekoro HHIE
B MI>KHApPOJIHHUX OCBITSIHCBKHX IPOEKTAX).

- IlInakiecvka 1. M. Tuctutyt exomorii
Kapnar HAH Yxpainu, Tema Buctyny: «locBin
yuacrti B mpoekti INTENSE Incturyty exonorii
Kapnar HAH VYkpainw».

- lllabnin O. B. Opecbkuil aepxaBHUM
eKoJoriyHuit yHiBepcuteT. Tema Buctyry «Jloc-
Bij yuacTi B mpoekti INTENSE Opecwroro nep-
’KaBHOT'O €KOJIOTIYHOTO YHIBEPCUTETY»

JlonoBijii yKpaiHChKHX CITIIKEpiB NPUCBS-
YyBaJIUCh aHAJi3y ICHYFOUOTO JOCBiIy BHKO-
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HaHHS OCBITSHCBKUX IPOEKTIB, MOXKIMBOCTSIM
SIKI JTaja CIIBIpaIs Ta NUIAXIiB MPOIAOBKEHHS
CHITBHOI pOOOTH, y T.4. B PO3pi3i MiATOTOBKH HO-
BUX TPAHTOBHX 3a5IBOK.

MiHapoaHa MiSTTBHICTH Ta TMPOEKTH, 1110
BUKOHYBAJINCh HABYAJIBHO-HAYKOBUM IHCTHUTY-
TOM €KOJIOT1i XapKiBChKOI'O HalliOHAILHOTO YHi-
Bepcutery iMmeHi B. H. Kapasina romosanm un-
HOM, CIIPSMOBaHI Ha IMIATOTOBKY BHCOKOKBaJi-
(ikoBaHHX KaJpiB 3 MPUPOJHUYMX HAYK, Y T.4.
OakanaBpiB, MaricTpiB Ta acmipanriB. Ha 3aci-
JTaHHI 3pOO0JIEHO KOMIUIEKCHY JOTOBIb, ITir0-
TOBJICHY ITiJ] KEPiBHUIITBOM JIOKTOpa reorpadiu-
HUX Hayk, podecopa Haoii Maxcumenko rpy-
TIOF0 acMipaHTiB, IO B Pi3HUI Yac Ta 3a Pi3HUMH
MIPOEKTAMH 3IMCHIITN aKaJIeMiuHy MOOLIBHICTD
Ta BUKOPUCTAIA MOMJIMBOCTI MIKHAPOAHOI
CHiBMparli AJs OKpalIeHHs BiIacHoi nmpodeciii-
Hoi mixroroBku. Ha 3aciganni Buctymnu Ceim-
nana Bypuenko, Anina I'peuxo, llonina Ilono-
MAPEHKo, SIK TIPSJICTABHUII aCIipaHTChKUX KO-
JIEKTHBIB Ha Pi3HHUX 3aX07ax.

Y cBoemy Buctymi Ceimnana bypuenxo
JIETaIbHO PO3IOBiNIA TIPO aKTUBHOCTI IS acti-
panTiB Ta TexHoekonorii — INTENSE» (2017-
2020 pp.). Leit npoext nporpamu Erasmus+ i3
PO3BHTKY TOTeHIiary y cdepi BHIIOI OCBITH
(K2) cripsimoBanuii Ha BUPIMIIEHHS IPUYHH KO-
JOoTiYHUX TpobneM y Mownromii, Ykpaini Ta
B’eTHami, ki BUHHKJIM BHACTIIOK HEKOMIIETEH-
THOI TIOJIITUKH, HENPABUILHOTO BUPOOY yrpas-
JIHCBKHX JIiH 1 BIACYTHICTH BiJINOBITHUX TEXHO-
JIOTiH, IUIIXOM HapOIyBaHHS MOTEHIATY IS
JOCSITHEHHSI aKaJeMIYHUX YCHIXIiB Y JOKTOPCh-
KM IIArOTOBL 3 EKOJIOTTYHUX JIOCIIIKEHB. 1 MO-
J0auX BUeHHX y mpoekTi Erasmus + «Kommek-
CHa JIOKTOPChbKa Iporpama 3 €KOJIOT1YHOI MoJIi-
THKH, MEHEJPKMEHTY IPUPOAOKOPUCTYBAHHS

IIpo pe3ynbTaTé MPOEKTY Ta OCOOJIMBOCTI
HOro BUKOHAHHS BXKeE OIMyOJIIKOBaHO MaTepiain
y [1-3]. Anst mocArHEeHHS LiIeH IPOEKTY, TPOBE-
JICHO Psifl 3aXOliB, @ caMe: HAyKOBI CeMiHapH Ta
JITHI UIKOMH, iHAMBILyanbHi CTaXKyBaHHSI.

IMepura mitHs mikona «The Precautionary
Principle in Sustainability Transitions: Thinking
Forwards, Looking Backwards, Acting» mpoii-
ma y M. Bymanem (Yropumaa) y 2018 pom. i
METOKO CTAJIO JIOCI/KEHHsI TIPOOJIEeMH Ta MOXK-
JMBUX HULIXIB PO3BUTKY €(EKTHBHOIO Ta Ipa-
BWJILHOTO 3aCTOCYBAHHSI IPUHIIUITY TIPEBEHIIIT B
yrpaBiiHHI cTamuM po3BuTkoM (Kapaszincekuii
mpeAcTaBisiia acmipanTka BomkoBa OnekcaH-

apa) (puc.1).
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Ompumana cepmughikam
Onexcandpa Boakosas

3gimyroms Bikmopis [[youenko
Cepeiti lupoxocmyn

Ompumana cepmugpixamu
epyna Csimaanu Bypuenxo

Puc.1 — Acmipantu Kapasiacskoro yHiBepcurery Ha JliTHix mkonax [Tpoexty INTENSE
Fig. 1 — Post-graduate students of the Karazin University at the Summer Schools
of the Project INTENSE

Hpyra mitHsa mkoma «Nature-based Solu-
tions For Smart Cities» npoiinma y M. Moru-
s0B y 2018 pori. Mera JIiTHBOT IIKOJIU - BH-
BUCHHS MOJJIMBOCTEH 3aCTOCYBaHHS TPHH-
Uy PaliOHATBHOTO TMPHPOJOKOPUCTYBAHHS
JUIE CTBOPEHHS TPOTpPaM CTajlorO0 PO3BUTKY
MICT, MiCTOOYyBaHHS Ta BUPIMICHHS KOH(IIIK-
TiB mpupomokopuctyBanHs (Kapasiacekwuii
npeAcTaBisin acnipantu Jymuenko Bikropis
ta [llupokoctyn Cepriii).

Tpertto mitHIO KOy « WIN! Water Inno-
vations: Policy, Management, Research» npo-
BeneHo y M. Tapry (Ecrownist) y 2019 pori. Oc-
HOBHA MeTa NIKOJH - HAJIATH YYACHUKAM IMPaK-
TUYHI HAaBUYKHU Ta JOCBiJ JOCIIKEHHS Pi3HO-
MaHITHUX BOJHHX, BOJHO-00JIOTHUX 1 puoepe-
JKHUX EKOCHCTEM Ta 1X CTAIOr0 BUKOPUCTAHHS
3 aKIIEHTOM Ha HOBI Ta 1HHOBAIlI{iHI TIXOMU Ta
METO/I0JIOT 1.

Bin Kapasincekoro yHiBepcuteTy Opaja
yuacTb acnipantka bypuenko Ceimnana. Bona
JIOTIOBIJIA TIPO Xij peatizalii nmporpamu JIiTHOT
IIKOJIM, & CaMe, 1110 BCi YUYACHUKU Majii 3MOTY
o0Opatu TeMaTuyHy poOody rpyIy, BiAIOBiTHO
JI0 CBOiX HAyKOBHUX iHTepeciB. Y poOouill rpymi
«pIYKHM Ta TOBEHi, 3eJieHO-OJakuTHa iH(Dpa-
cTpykTypa» CBiT/IIaHOIO TPOBEJEHO JOCIHi-
JDKEHHS HACHIAKIB 30UTKIB BiJ MICBKHX IIOBE-
HEH, IUISIXU MOJIEITIOBAHHS PO3JIMBY PIUKH TIiJT
yac MOBEHI, a TAKOX MTPOBEACHO POOOTY 3 Mic-
LEBUM HAaCEJICHHSIM.

KokHa JIiTHS IIKOJIa Majia JiBa €Talu Mmpo-
BEJIECHHS: JEKIIHHNI eTall IMiArOTOBKH, J€ aclli-
paHTH MaJy 3MOTY MPOCITyXaTH JIEKLil IpoBiI-
HUX BUYCHMX 3 PI3HUX KpaiH CBiTY, Ta APYrui
eTalrl, i1 Yac SKOTO acIipaHTH MaJH IPOBECTH
BJIACHE JIOCIII/DKEHHS €KOJIOriuHOol mpobiema-
TUKHU Ta PO3POOUTH MPOEKT JUIst ii BUPIIICHHS.
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B pamkax npyroro eramy TakoX IpOBEICHO Bi-
3WTH JIO 3alliKaBJICHUX CTOPiH, a caMe — JI0 MPo-
GiNBHUX JlemapTaMeHTiB Ta Oprasizaiiid, Ipo-
BEJICHO OIUTYBAaHHS HACEJCHHs LI0A0 00i3Ha-
HOCTI 3 TEMaTUKU MPOEKTIB JOCHTIKeHH. Ta-
KOX 3a0e3MeUeHo JIoCTym A0 iH(opMariifHux
TEXHOJIOTI JuIs po3poOku KapTorpadidgHOTO
MaTepiay Ta MOZIEIIOBaHHS.

3a mpoektoM «INTENSE» peanizoBano
TaKOX 1HAWBIAyallbHI cTaKyBaHHs Ha 0asi [H-
crutyty exonorii Kapnar HAH Ykpainau, JIsBiB
y 2021 porii. B paMkax cTaxxyBaHHsI aclipaHTH
Ceitnana bypuenko 1 Bnanicias Boponin manu
3MOTy NPOBECTH AOCIHIIKEHHS 32 TEMAaTHKOIO
JUCEePTAIlitHIX POOIT — JOCIIHKEHHS 3elIeHO1
iHPPACTPYKTYpH MIiCHKUX TEPUTOPIl Ha MPHK-
nani M. JIbBIB Ta OI[IHKM €KOCUCTEMHHX ITOCITYT
micoux naHmmadriB Ha npukian Harionans-
HOro mpupogHoro mnapky «CkomiBecbki bec-
KHJTA.

AcnipaHTKa TPEeThOr0 POKY HaBUAHHS
3a crenianbHicTio 101 Exosoris Anina ['pedko
PO3MOBLIA PO YYacTh MOJNOAUX BueHHX y JIiT-
Hill mkouti mpoekty MixkaapogHoro Bunrerpa-
ceKoro ¢oHay «3eneHo-ronyba iHPpacTpyK-
Typa y Mmictax kpaid konumHboro CPCP — Bu-
BYAIOYM CHAIIMHY Ta JOCBiJ KpaiH Bumerpan-
cbKoi 4yeTBipku» Ha 6a3i Kapnarcekoro Haio-
HAJIBHOTO MPUPOJHOTO Mapky, M. Apemue, Yk-
paina. JIiTHIO MIKOJNY MiAroTOBIEHO XapKiBCh-
KMM HaliOHaJbHUM YHiBepcuteroM iM. B. H.
Kapaszina (Xapkis, Ykpaina), EctoHcbkuM yHi-
BepcuteToM npupoaanunx Hayk (Tapry, Ecro-
His) Ta IHcTHTYTOM exonorii Kapnar Akangemii
Hayk Ykpainu (JIeBiB, Ykpaina) y crniBmpari 3
YKpaiHCHhKUMH Ta MDKHApOJHUMH OpTaHi3alli-
amu (puc.2).
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N 1= .
CninvHe ghomo npogpecopis i acnipanmis

Tpenine — poboma 6 epynax

Puc. 2 — Jlitas wkona B KapnarchbkoMy HallioHaJIbHOMY IIPUPOJHOMY HapKy
Fig. 2 — Summer school in the Carpathian National Natural Park

JliTHA 1WIKONa TPUCBSIYEHA BUBYCHHIO
Ta MOIIYKY pillleHb peabHUX MPOoOJIeM Y IIIBH-
ko ypbanizytounx Kapmarax, oOpaHux sk 00-
JacTh MOCHiKeHHs. BoHa BKIItoYana iHTeHCH-
BHE HaBYaHHS METOOJOTI] TOCHTIHKEHb 1 TPy-
MTOBY POOOTY HaJl MK IUCITUTLTIHAPHUMH JTOCTi-
JTHUIBKUMU mpoekTamu. JIekiii ocoOucTo npo-
YUTANM TaKi aBTOPHUTETHI BYeHi: mpod. XaHc-
Ilitep Haxtaebens (ABctpis), mpod. Kanes
Cenn (Ecronis), mpo¢. Banno Kyzemen (Ecto-
His), npod. Banepis Osuapyk (Omeca, Ykpa-
ina), mo¢. Anna Hexoc (XapkiB, Ykpaina), A-p.
Cingi Kynwm (Ecronis), nou. Karepuna Ytkina
(XapkiB, Ykpaina), cr.H.c. Ipuna IllmakiBchka
(JIeBiB, Ykpaina) Ta inmi. Kpim Toro, B nucra-
HI[IHHOMY opMaTi TaKOXK MPOYUTAHI JEKIIii
Ha ko acnipanTé XapKiBChKOTO HalliOHAJb-
Horo yHiBepcurery imeni B. H. Kapasina, [u-
ctutyty exonorii Kapmatr HAH Vkpainn Tta
OjiecbKOro JIepKaBHOTO EKOJIOTIYHOTO YHIBEp-
CHUTETY CITTBHO MPAIIOBAIH HaJl TPhOMA IPYIIO-
BUMH IIPOEKTAMHU:
3eneHo-0yiakuTHa iHQpacTpykTypa Ma-
mx micT (Bix Kapazincekoro HHIE — ac-
nipanTka Ajina I'peuko);
3eneHo-0nakuTHa 1H(pacTpyKTypa Be-
mkux Mict (Bin Kapaszincekoro HHIE —
acmipanTtka Citiiana bypuenko);
3eneHo-0akuTHA IHPPACTPYKTypa TEPH-
TOpifl  MPHUPOIHO-3aIOBITHOTO  QOHITY
(Bim Kapasincekoro HHIE — acmipant
BnagicnaB Bopowin).
B pamMkax mojboBOro eramy y4acHHKH
MepuIoi rpyny BHUBYAIM 3CJICHO-OJIAKMTHY 1H-
(dhpacTpykTypy Micrta Slpemye, i KOXKeH 3 TIpe-
CTaBHHUKIB MAPTHEPCHKUX YCTAHOB - YYACHHUKIB
MPOEKTY PO3IOBIAB MPO MaJIe MICTO, SKE BiH
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JOCTKyBaB. TakuM YMHOM, MOPIBHSJIOCH YO-
THpH Maji micta Ykpaiam: Slpemue, Uyryis,
BunkoBe Ta Ckone. JochmiKeHHS NPOEKTIB
OKPECIIWIIO KJFOUOB1 MPOOIEMH MaluX MicT y
PI3HHX perioHax YKpaiHu, 3allpONOHYBaIH Ta
MIPEe3eHTYBAIM TEMATHYHI JOCITIKSHHS Ha JIT-
Hil mkom. CHiTpHUMH MpoOJIeMaMu MalluX
MICT € TpoOJeMH BOJOBIABENCHHS, MiATON-
JIEHHS TJ{ 9aC CUJIBHHX JIOIIIB Yepe3 BiACYT-
HICTh 3JIMBOBOI KaHaJi3allil, HU3bKa KyJbTypa
ITOBOJKCHHS 3 BIJIXOJIaMU, BIJICYTHICTh €KOJIO-
T1YHOI OCBITH, TOILIO

Jpyra rpyma acmipaHTiB JOCTIDKyBaia
CHUIBHI TPOOJEMH BEIMKHX MICT, TaKHX SIK
Opneca, XapkiB Ta IBaHO-®DpaHKiBCBK, Ta Hpo-
MTOHYBAJIN PIILICHHS 11010 O0JIAIITYBaHHS 3eJie-
HOi Ta ONMakuTHOI iHQpPacTPyKTypH B yMOBax
00MEXEHOT'0 MICBKOTO MTPOCTOPY.

JlocmipkeHHS  3elIeHO-0JaKUTHOI  1H-
¢bpactpykTypu 3anoBigHoi 301 Kapmarchkoro
HAI[lOHAJIFHOTO TIPUPOIHOTO MAapKYy, sSKe 3JiHc-
HIOBaJIa TPETS IpyIa aclipaHTiB JO3BOIMIIO 3a-
IIPOITOHYBATH BJIOCKOHAJICHHS iCHYI04O] iH(pa-
CTPYKTYpH Ta HUIIXH ONTUMI3aLli 30eperKeHHs
IuX TepuTopiil. B pamkax niTHbOI HIKOIH Bif-
OyBasIncs KyJIbTYPHI 3aX011 : eKCKypCisix y Bo-
poxTi, Ha ['oBepisi (MaJd MOKJIMBICTH ITiJHS-
THCS Ha HaWBHUIy Topy Ykpaiam - ['oBepiy),
Omk4ye 03HaAMOMUTHCH 3 MalbOBHUYMM Kap-
MATCHKUM PETioHOM.

AcmipanTka 2-ro poky HapuaHHs [lo-
nina I[loHOMapeHKO pO3MOBida MPO y4yacTb
npencrasHukiB Kapasincekoro HHI exonorii y
ctaxxyBanHi 3a [Iporpamoro «IlapTHepcTBO MiK
XapkoBoM i FlopkoM Ha HUIAXY [0 HYIBOBOIO
3a0pyIHEHHS HABKOJIMIIHBOI'O CEPEIOBHUILA B
nicisBoeHHiit Yipaini» B VuiBepcureri Mopka,
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M. Mopxk (Bemnuka Bpuranis). CTaxyBaHHs po-
BeJICHE B ME)Kax I'PaHTOBOI MPOrpaMH OpraHiza-
nii “Universities UK International” inimiaTusn
Twinning, sKi MPUCBSIYEHI TOCHTIHKEHHIO BaX-
JUBHUX EKOJIOTIYHUX TNPOoOJieM, CIPUUYMHEHUX
KOH(ITIKTOM i3 pociero. Y craxysanHi Bij Ka-
pasincekoro HHI exoorii B3stnm y9acTh 1B ac-
nipaHTKH Kadeapu eKOIOriYHOro MOHITOPUHTY
Ta 3anoBigHOI cnipaBu Anina I'peuko i Ilonina
Ilonomapenko ta Monona BueHa AHacmacis
Knew (puc. 3).

[Iporpama craxyBaHHS CKiIajanach i3
TEOPETUYHOTO eTamy, Konu mnpodecopu YHiBe-
peutery Mopka MpoBoIiIz 3aHSTTS OH-TaitH Ta
MPAKTUYHOTO — JIBOMICsAYHA poOoTa B Jrabopa-
Topisix y Benukiii Bputanii mist dopmyBaHHS
HaBUYOK MPOBEICHHS IOCTIIKECHb €KOJIOTid-
HOI'O CTaHy KOMIIOHEHTIB HOBKULISA. bpuran-
CbKi KOJIETM TaKUM YWHOM, CIOJiBarOTHCS

IIposooums 3amipu
IHonina Ionomapenxo

Ilonogioac
Anacmacia Knew

chopMyBaT B YKpaiHi MOJOAIKHI KOJIIEKTHBU
HAYKOBLIB, MO OYyAyTh BiAPOKYyBAaTH HAIIy
Kpainy micns BiftHM. Ha 3acimanni Kpyrmoro
CTOJy acCIipaHTKH PO3MOBUIM YOMY BOHHU Ha-
BYIJIUCH Ha CTaKyBaHHI.

Tlonina Ionomapenxo poBoOAMIIA TOCTi-
JOKEHHS SKOCTI MOBITPS B IpUMiIeHHi. MeToro
JOCIIDKEHHS € BUMIPIOBaHHS TBEPIUX YaCTOK
(PM2,5 ta PM10) B cknazni noBiTps B HEOJHA-
KOBHX THITIaX MPUMIIEHb Ta BU3HAYEHHS e(hek-
TUBHOCTI poOOTH OUHIIyBaYiB MOBITps. [1is mo-
CITipKEeHHsI 0yJ10 0OpaHo YOTUPH MPUMILICHHS
3 pi3HUMH BHJIaMU BEHTWIIAIINA Ta Pi3HUM TH-
[IOM BUKOpHUCTaHHs npuMitieHHs. [1ix gac goc-
JDKEHHS Y TPUMILEHHSX BCTaHOBIIOBAIUCH
MOOUTBHI TaTYHUKH 1 TPOTATOM 60 XBUJIMH BOHH
¢ikcyBanM NMOKAa3HUKH, 110 HajAajll aHaji3yBa-
JIOCh 1 MOPIBHIOBAJIOCH 3 AOCHiAaMU Ha iHIINX
00’€eKTax.

Y nabopamopii
Anina I'peuxo

Puc. 3 — Monogi Bueni Kapasincekoro HHI exonorii Ha craxysansi B YHiBepcuteti Mopky
Fig. 3 — Young scientists of the Karazin Institute of Ecology on an internship at the University of York

Acmnipantka Azina [peuxo po3moBina,
1110 IMif{ 9ac cTakyBaHHs B YHiBepcnTteTi Mopka
Opasia yyacTb y IOCTITHUIBKOMY MPO€EKTI «Xi-
MiyHe 3a0pyJHEHHS BiJl HEBEIMKUX CTaHIIIN
OUYUCTKH BOJIM». Hero mpoBeleHo: MiAroTOBKY
JI0 Bi10OpY 3pa3KiB BOAM, BiIOIp 3pa3KiB 3 BHi-
3J10M, 311 ICHEHO TIOJIhOBI JIOCIiPKEHHS BMICTY
aMOHII0, HITpaTiB Ta Bumip pH, miarorosky 3pa-
3KIB JI0 JTa0OPaTOPHOI'O aHaITi3y, 1a00paTOPHHIA
aHaJli3 Ha Macc crekTpodoTromerpi, aHami3 pe-
3yJIBTATIB Ta PO3pOOJIEHO MPOEKTHY MPOIO3H-
0 IOJI0 TIOJIMIICHHS SIKOCTI BOJM €JIEMEH-
TaMu 3eJIeHO1 iHPPpaCTPyKTypH.

Pesynbratn cBO€l pobGoTH B J1aboparo-
pisx VuiBepcurery Mopky npeacrapieso y Bu-
TS IOTIOBIIEH Ha MiJICYMKOBIN KOH(MEpeHTii,

Jie TAKOXK OKPECIICHO IIISIXU MOAANBIIOI CIiB-
mparii. (puc. 4).

Bci yuacHukn craxysanus B MopKy Biz-
Bimanu mianpuemcra Yorwaste, Croda, Fera
Science, Northumbrian Water - Bran Sands iz
Yac SKUX Malld 3MOTY MEPeHHITH JJOCBiJ] 3aK0-
PAOHHHUX TiIPUEMCTB, SKi 3aMArOThCS MOKPa-
IICHHSM CTaHy HaBKOJIUIIHLOTO CEPEIOBHIIA.

B pesyabrari yuacti 'y MiKHaApOIHHX
MPOEKTAX ACHIPaHTH MaJi 3MOTy chOopMyBaTH
HACTYITHI KOMIIETEHTHOCTI:

- 3JaTHICTh BUKOPHCTOBYBATHU CydyacHI Me-
TOJTU Ta PUHIIUIIN HAYKOBUX 3HAHB Y TIPO-
(eciiHill AisIBHOCTI;

- 3JIaTHICTH CIIJIKYBaTHCS 1HO3EMHOI MO-
BOIO B KOHKpETHi# mpodeciiiHiii chepi 3
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ypaxyBaHHAM cHenH(iKH BHKOPUCTAHHS
npodeciiHoi JTeKCUKY;

BOJIOIIHHS HABMYKAMH aKaJeMIYHOTO CITi-
JIKYBaHHS IHO36MHOIO MOBOIO, Y TOMY YH-
CJIi Ipe3eHTAaLli] Pe3yJIbTaTiB HAyKOBUX J10-
CIi)KEHb;

JIIHI'BICTHYHA, COLIOJIHIBICTHYHA, COLIO-
KyJlbTypHa, IparMaThdHa Ta PUTOPUYHA
KOMIICTCHTHOCTI JIJIsl 3a0e3meucHHsl eek-
TUBHOTO MPO(]ECIHHOTO CIIIKYyBaHHS B iH-
[IOMOBHOMY HAYKOBOMY Ta aKaJ[eMiYHOMY
CEPEIIOBMIILL;

HaOyTTS YHIBEpCATbHUX HABUYOK JOCITII-
HUKA, 30KpeMa YCHOTO Ta MUCHMOBOTO BH-
KJIay BIIACHUX HAyKOBHUX PE3YJbTATIB J10-
CJTJUKEHHSI, 3aCTOCYBaHHS Cy9acHUX 1H(O-
pManiiHUX TEXHOJOTiH y HayKOBIH JislTb-
HOCTI;

3IaTHICTh TeHEPYBaTH HOBI i1el (KpeaTns-
HICTB);

3aTHICTh JO JIUIOBOTO CIUJIKYBaHHS B
npodeciiiniii cdepi, 3HAHHT OCHOB MEHE-
JUKMEHTY, €THKH [IJIOBOTO CITIJIKYBaHHS,
HABUKHU pOOOTH B KOMaH/1

Puc. 4 — ITincymkoBa koHpepenwis B YuiBepcuteti Mopky
Fig. 4 — The final conference at the University of York

TakuM 4uHOM, aKaJeMidHa MOOIIBHICTh
Jla€ 3MOTY acIlipaHTaM YiTKO BH3HAYUTH IPO-
OneMy, SIKy BOHH JOCIHI/KYIOTh Ta pPO3pOOHTH
JUIE TBOTO BIIACHI TPUPOJIOOPIEHTOBaHI pi-
IIICHHS Ha OCHOBI Cy9aCHUX HAYKOBUX M1IXOIiB
Ta METOMIB, 3 YpaxyBaHHAM JOCBiAy IHIINX
KpaiH CBITY.

CBoi mymku 3a TemaTukoro Kpyrioro
CTOJIy TIOBIAOMHIM €BPONEHCHKI YYaCHUKH —
EKCIIePTH:

- HIxapyoa A. /., xauauaar reorpadiu-
HUX HayK, CTapUIMi HAyKOBHH CHiBPOOITHHK,
EcToHChKMI YHIBEPCHUTET NPUPOJHUYNX HAYK.
Tema BucTyny : «BUKIHKHM Ta TTOTpeOH y po3-
OyIOBI TMOTEHIIaNy JOCHIIKEHb Ta BHUIIOI
OCBITH Y MICIISIBOEHHINH YKpaiHi»

Kanee Cenn - [loxtop Hayk, npodecop
EcTroHChKOTO  YHIBEpCHUTETY  NPHUPOTHHYUX
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Hayk, Tapry. Tema Bucryny «BimHOBIECHHS
paiioHiB BUOOYTKY TOPIOYMX CIIAHIIIBY;,

Kpicmina Mappan — xepisuuk «Binkpu-
TOrO YHIBepcUTETY» ECTOHCBKOTO YHiBEpCH-
TETy NPUPOJHMYMX Hayk, Taprty. Tema Bu-
cryny: «Bigkputnii yHiBepcuter EcTOHCHKOTO
YHIBEPCHTETY MPUPOTHIUUNX HAYKY

Dnasio Cmiminnai - noxrop disocodii 3
MICBKOTO TNIaHYBaHHS, ToueHT, [lIkona Hayku i
TexHomoriii YHiBepcurery Kamepino, Itanis.
Tema Buctyny «IIporec BiTHOBICHHS Ta pEKO-
HeTpykuii YHiBepcutety Kamepuno micns 3em-
netpycy 2016 poxy».

Buctynu BCiX €BpONEHCHKUX BYCHUX
0o0’enHyBaJla OJIHA TIPOBiTHA ifest — BiJHOB-
nenns. Came e, Ha iX OyMKY MOBHHHO CTaTH
HOBOIO OCBITHBO-HAyKOBOIO TEMATHKOIO I0J[a-
JBIIOTO CHIBPOOITHHUIITBA. €BPONEHCHKI MapT-
HEpH Ta iX OCBITHI YCTAHOBH T'OTOBI JIOETHATUCH
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IO TIPOIIeCiB BinOyMOBH OCBITH B YKpaiHi TiCTIsA
3aBepIleHHsT 30poitHoi arpecii pocii. KapasiHch-
KAM HaBYaIbHO-HAYKOBHM IHCTUTYTOM €KOJIOTii
HAKOITMYCHO BEJMKHM TOCBIN pearizallii MikKHa-
POIHHMX TIPOEKTIB OCBITHHOTO CHPSIMYBaHHSI.
Came 3aBAsKd M CTBOpeHO MiKHapoaHy IOK-
TOPCHKY KOy 3 MiATOTOBKH JOKTOPIB (hij0co-
¢ii B ramysi npupoaHnunx HayK. Came IpoeKTHA
JisUTbHICTB JO3BONMIIA ¢(hOPMYBATH TBOPUii MiX-
HapOIHHI KOJIEKTUB OJHOIYMIIIB, 10 3/1aTCH BU-
pinryBary 3aqa4i Oyab-sIKO1 CKIIaHOCTI.
BukonanHs MiXHapoOHHX TPaHTOBUX
NPOCKTIB  Ja€  MOMIIUBICTH  HOKPAIIUTH

MMIrOTOBKY acIipaHTiB, y TEpIIry dYepry, 3a-
BIISIKM BiJIBiIyBaHHIO JIITHIX IIKiJI, OpraHi3oBa-
HUX aBTOPUTETHHMH OCBITHIMH Ta HAyKOBUMH
yCTaHOBaMH B €BpoITi Ta YKpaiHi, Ha TKUX CEK-
1ii, ceMiHapy, MPaKTUKWA Ta TPEHIHTH MPOBO-
JSITh IPOBiIHI BUeHi €Bponu Ta YKpaiHu.
MOXIIHBOCTI MDKHApPOIHUX CKCIIEPTIB,
10 O3HAYEHI Ha 3yCTPivi O3BOJISIOTH 3aIUIaHYy-
BaTH 3aX0J¥ TOJAJIBIIOTO CHiBPOOITHHUIITBA, Y
T.4. TOCTBOBI JIEKIIi1, JTITHI IIKOJIN, CTRKyBaHHS,
IHIUBIMyaJIbHI 3aIlpOIICHHS acIipaHTaM IS
MIPOBEJICHHSI JJOCII JIXKCHHS, @ TAKOXK HOBOTO I10-
JIAaHHS 3asiBKU Ha OTpuMaHHA rpanty €C.
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A Round table was held at the Karazin Institute of Environmental Sciences with the participation of inter-
national experts, where representatives of the permanent partners of the Ukrainian part of the consortia - V. N.
Karazin Kharkiv National University, ODEKU and the Carpathian Ecology Institute of the National Academy of
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HaykoBe BHIaHHS HaBUYaJIbHO-HAYKOBOTO I1HCTHUTYTY €KOJOTilI XapKiBChbKOTO HAIIOHAIBHOTO YHIBEPCUTETY
«JIromuna Ta noBkims. [Ipobiemu Heoekomorii» € HAyKOBHM JKypHAJoOM, sIKWil BKItoueHO a0 [lepeniky daxoBux
sugans BAK ( B), me myOGmiKyrOThCSI OCHOBHI pe3yNbTaTH AUCEPTALiHAX poOiT Ha 3100YTTS HAYKOBOTO CTYIICHS
JIOKTOpa 1 KaHAKuAaTa reorpadiqyHuX HayK.

Jo myOmikamii mpHiAMarOTBCS CTaTTi, SIKI HammcaHi YKpaiHCBKOIO a0o0 aHTIIHCHKOI MOBaMH 3TiTHO 3a
MPaBUJIAMU JIJIsI aBTOPIB 1 OTPUMAITH MTO3UTHBHI PEKOMEH/IAIIT PEI[CH3CHTIB.

ITPABUJIA U151 ABTOPIB

Enextponna Bepcis opopmisersess y ¢opmari Microsoft Word, mpudt Times New Roman, posmip 11,
MikpsakoBuit iHTepBan 1,0, Bei momst mo 2,5 cM. JKupanMm mpudToM BUAUISIOTECS MiA3ar0JIOBKH y CTATTi; KYPCHB
JIOIYCKA€ThCS JINIIE Y BUHATKOBUX BHUIAIKAX.

Imroctparnii, BrIrogaroun rpadikd i cxemu, MalOTh OyTH pO3MilIeHi Oe3mocepeHrO0 B TEKCTi. [mroctpamii
MOAAIOThCS YOpHO-OuMMH. CKpi3b, J€ MOMIHMBO, JOLUIBHIIIE BHKOPUCTOBYBaTu rpadiku, a He Tadbmuui. Yci
pucyHkH migmucysatu sk Puc. 1 — Ha3Ba pucynky (po3wmip 10). Tabmumi takox opopmiratu 10 posmipom. CioBo
Tadanus 1 (xupHUM, PaBOPYY), HA HACTYITHOMY PSJIKY Ha3Ba TaOJMILI — >KUPHUM, 10 IeHTpy, po3mip 10. HazBu
PUCYHKIB Ta Ta0JIUIb HATAI0THCS TAKOK aHIJIIICHKOIO.

OpieHTallisl CTOPiHOK — KHIDKKOBA. BupiBHIOBaHHS — 1o mmpuHi. A63am — 1,0 cm.

s crareit Heobxinno Bkasatu YK (UDC) (miBopyu, posmip 11), ininiaau Ta mpisBuime aBropa (po3mip
11, >KHpHUM, TIPOIIMCHUMH, TIO LIEHTPY), HAYKOBHIl CTYIiHb Ta 3BaHH: (po3mip 11), Ha HACTYMHOMY PSAOKY BKa3aTH
nocajay, Ha HacTymHOMY - Bkazatu e-mail Ta ORCID ID. Ha HacTymHOMY pSIIKY BKa3aTH MOBHY Ha3By yCTaHOBH
(po3mip 11, kypcuB) Ta ii MoBHa aapeca

Ha3sBa cratTi (CKUpHUMU IPOIMCHUMHU, TI0 LIEHTPY, 11 po3mip)

Hani nogatu anortaniro (He menire 1800 3HakiB) Ta ki04oBi cioBa (5-6) MoBoro crarTi: po3mip 10, inTepBan
1,0. Iy ekcriepuMEeHTAIbHUX CTAaTeH MOJaTH CTPYKTYpOBaHE pe3toMe, Jie Mae OyTH BKa3aHi cioBa: Merta. MeToau.
Pe3yabraT. BucHoBKH.

CratTi JpyKYIOThCSl YKPaiHCHKOIO Ta aHTJICHKOI0 MOBaMH.

TekcT eKclepUMEHTAIbHOI CTAaTTi NMOBMHEH CKIAJATHCA 3 HACTYNHHX po3fimiB: «Berym», «Merogukay
(«O6’exktit  Ta MeTomM MOCHIMKEHH»), «PesympraTmy, «OOroBOpeHHS» (MOXIMBHH 00 €IHAHHN PO3IiN
«Pe3ynbraT Ta 00TOBOpEHHN»), « BUCHOBKMY, «CITMCOK BUKOPHUCTAHO] JIITEPATYPW.

Po3znin «BeTym» NOBUHEH MICTUTH NOCTaHOBKY ITPOOJIEMH Y 3arajlbHOMY BHUIJISAL Ta 11 3B’30K 3 BaXKJIMBUMHU
HAyYKOBUMH a00 TPaKTHYHAMHU 3aBIAHHSAME, KOPOTKHH aHaJi3 OCTaHHIX MOCHiKeHb 1 IyOJNiKamid, y SKuX
po3IoYaTo pilleHHs AaHOi MPOoOJeMHU, BUAIICHHS KOHKPETHUX HEBUPIIICHHX MUTaHb, SKUM IPHUCBSYEHA CTaTTS,
(hopMyITIOBaHHSA METH POOOTH.

Po3nin  «MeTtoankay TIOBHHEH MICTHTH BiIOMOCTI 1po 00’ekT (00’€KTH) JOCIHIJKECHHS, YMOBH
€KCIIEPUMEHTIB, aHAJTITUYHI METOAH, IPUIAAN Ta PEaKTUBH.

VY posnpinmi «Pe3ynbTaTé JOCITIIKEHB» HAJAIOTHCS OTPUMaHi pe3ysbTaTh Ta IMOBHHHO BiIOOpaXkyBaTh
3aKOHOMIPHOCTI, 5IKi BUTIKAalOTh 3 OTpHUMaHUX JaHuX. OTpuMaHy iHQOpMAIit0 HEOOXiTHO MOPIBHATH 3 HASBHUMH
JITEepaTypHUMH JaHUMHU Ta MOKA3aTH ii HOBU3HY.

Y po3mimi «BuUCHOBKM» HaJgaeThCs y3arajJbHEHHS Ta IHTEpIpETalis pe3yNbTaTiB, aHalli3 HPUIHHHO-
HACIIZIKOBUX 3B’SI3KIB MK BUSBJICHUMH e(eKTaMu, i MOBHHHO 3aBEPIIyBATHUCh BIAMOBIAII0 HA MHUTAHHSI, SKE
MOCTaBJIEHO Y BCTYTII.

[MocunanHs Ha JpKepena y TeKCTi MOJA0ThCs Y MPSIMOKYTHHUX Jy)KKax 3 BKa3yBaHHSM HOMepa 3a MOPSIKOM
TMOCHJIAHHS.

CnHcoK BHKOPHCTAHHOI JIITEPATypH 00608 513k0B0 opopminsierses 3a JICTY 8302:2015, mo 60% marots OyTn
JoKepera, mo omyOuikoBaHi 3a ocranti 5 pokiB, URL — me € (po3mip 10, mixpsiakoswuii intepsan 1,0). Kinskicts
MOCHJIaHb Ma€ OyTH He MeHIe 15.

UYepes 2 iHTepBaIM TaKoX IOJATH MpI3BHUINE, HAYKOBHIl CTYNiHb Ta HayKOBE 3BaHHsA, mocany, e-mail Ta
ORCID ID, oprani3arito, ii mOBHY ajpecy, Ha3By CTaTTi, PO3LIMPEHY aHOTAIIIO Ta KJIFOYOBI CIIOBA aHIIIIHCHKOI0 (HE
mennre 1800 3uakiB, po3mip 10, Miskpsakosuii inrepsan 1,0). AHoTallis moBrHHA OyTH MoOya0BaHa K pedepar y
pedepaTHBHUX >KypHaJlax Ta BiIpakaTH CyTb ESKCIIEPUMEHTIB, OCHOBHI pe3yjibTaTu Ta iX iHTepmperauito. s
eKCIIepUMEHTAJIbHIX CTaTeil 1MomaTH CTPYKTYpoBaHi pe3fome Je Mae Oyt Bkasaui ciosa: Purpose. Methods.
Result. Conclusion.; Ta ximouoBi ciosa (5-6).

Ioxaru Takox References, 3a crangaprom APA (nipi3Buine, iHimiany, Ha3Ba - aHIIHCHKOK, HAIPUKIHI Y
nyxkax (In Ukrainian) ta Retrieved from ago DOI).

Anpeca penakmii: HaBUIBHO-HAyKOBUH IHCTHUTYT ekosorii, 4 moBepx, k. 473a, XapkiBcbKHil HalliOHAJILHHUH
yHiBepcureT iMmeHi B. H. Kapasina, Maiinan CBo6onu, 6, XapkiB, Ykpaina, 61022

texn. 057 / 707-56-36, 057 /707-53-86 mo06. 068-612-40-69  e-mail: ecology.journal@karazin.ua

Caiit xypuaiy: http://luddovk.univer.kharkov.ua/ http://periodicals.karazin.ua/humanenviron/about
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YKpaiHCHKOIO Ta aHTJIIHCHKOI0 MOBAMH

MaxeTyBaHHSI Ta KOMIT FOTEPHE BEPCTAHHS
backakona JI. B.

[Tigmucano go apyky 27.11.23
®opmar 60x84/8
Ywm. npyk. apk. 13,1, O6n.-Bun. apk. 14,6.
Haxnax 100 mp. 3am.

61022, m. XapkiB, maitnan CBo6ou, 6.
XapKiBCbKUI HAI[lOHATBHUN YHIBEPCUTET
imeni B. H. Kapazina
BunaBHUIITBO

HanpykoBano XHY imeni B. H. Kapazina

61022, XapkiB, maiizan CBoOoau, 4. Ten. 705-24-32
CaimonTBo cy6’ekta BugaBHu4oi cipasu JIK Ne 3367 Bix 13.01.09
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