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CYYACHUMI CTAH 3EMEJBHUX PECYPCIB CYMIIIMHU: ITIPOBJIEMHA
TA IPIOPUTETHI HAIIPSIMKHA IX OXOPOHHU

Meta. OuiHka eKoJOTiqYHOro craHy rpyHTiB CyMIIMHM Ta po3poOKa NPIOPUTETHUX HAIPSIMKIB OXOPOHH
3eMeJBHUX PecypciB OYAb-IKOT (POPMH BIACHOCTI.

MeTtoan. MeTonu CHCTEMHOT0 aHai3y, MOPIBHSHHS Ta y3arajibHeHHs. TeopeTHYHOI OCHOBOIO BUCTY NN
YUHHI HOPMATHBHO-TIPABOBI aKTH, JOCIHIIDKEHHS HAYKOBIIB IIOAO TpoOIeM 3eMIeKopHcTyBaHHS. [HDop-
MaliiHo 0a3010 Ui aHaji3y Ta MOPIBHSHHS SIBUII CIyTyBaJM CTATUCTUYHI JaHI CTaHy 3eMENIbHUX pPecypciB
CyMCBKOi 001acTi.

PesyabraTu. [IpoaHasizoBaHO €KOJIOTUHHI CTaH 3€Mellb CIIIbCHKOTOCIIONAPCHKOro npu3HaueHHs CyMCh-
KOTO perioHy. BusBieHi cnaOki Miclg B iCHYIOYill CHCTEMi OXOPOHH IpYHTIB perioHy. CydacHe 3eMIIEKOPHUCTY-
BaHHs y OLIBLIOCTI BUNIAJIKIB HE € panioHansHUM. HajMipHa po3opaHicTh 3eMenb CllIbCbKOTOCIOqapChbKOTO MPH-
3HAYCHHS NPU3BOJNUTH 10 BUCHAXKEHHS 3EMENIbHUX PECYpCiB, empecii CUIbCHKUX TEPUTOPIH, HOPYIICHHSIM MPH-
POZHOTO TPOIECY YTBOPEHHS IPYHTIB. 3alPONOHOBAHO 3aX0/M LIOJAO MOJIMIICHHS Ta 30€peKEeHHS 3eMeJIbHOTO
MOKPHBY 1 pariioHaJabHOrO foro Bukopucranns B CyMchbKiil 00iacTi. BukoprcranHs aHamiTHYHUX pO3pOOOK 103-
BOJISIE PETENIFHO OXapaKTEepPHU3yBaTH €KOHOMIUHHMH MOTEHIliall 3€Meb CUIbCHKOTOCHOAAPCHKOTO TPHU3HAUYCHHS
CyMcpKoi 00nacTi, BU3HAYUTH NMEPCIEKTUBH X BUKOPHUCTAHHS, BIATBOPEHHS Ta MiABUIIEHHS POJIOYOCTI, IO
BIJITIOBiIa€ iHTEpEcaM JepKaBH, TEPUTOPIATEHIAX TPOMAJ, IX HACEICHHIO Ta TOCIIOIaPIO0YNX CY0’ €KTIB Ha 3E€MIIL.
3emMerbHA pedopma, sika IPOBOAMTLCS B YKpaiHi, Ta CTABUTH Nepel COO0I0 OCHOBHY 3a/1a4y — BIIKPHTTS BUILHOTO
PHHKY 3€MJIi, € 3arajlbHOHANIOHAIFHUM SIBHIIEM 1 pO3paxoBye Ha MiITPUMKY CIJIbCHKOTO HacesJeHHs. Takox B
PO06OTI PO3MIIAAAIOTHCS ITUTAHHS 3eMJIEYCTPOIO, 3eMJIEBIIOPSITHOTO IIPOEKTYBAHHS 3 ypaxyBaHHSIM pPalliOHAIbHOTO
NPUPOJOKOPUCTYBAHHS Ta CHCTEMH OXOPOHH 3€MEIIb.

BucnoBku. [ToninmeHHs cTaHy 3eMEIbHHUX PECYPCIB € MEPeayMOBOIO Ui 30UIBIIEHHS! 00CSTiB BUPOO-
HHIITBA CLIBCHKOTOCTIOIAPCHKOI IPOYKIIIT Ta CTBOPEHHS €()EeKTHBHOTO PHHKY CIIIbCHKOTOCIIOIAPCHKUX 3eMEb B
VYkpaiuni. ToMy BaJIHMBO BIIPOBAKYBATH €(hEKTUBHY MOJIENb 3eMEIbHHUX BiJTHOCHH Ta MOOY1yBaTH JOCKOHAIbHY
HOPMaTHBHO-TIPaBOBY 0a3y sl 3a0e31e4eHHs PallioHaIbHOTO 3eMIICKOPHCTYBaHHSI.

KJIFTOYOBI CJIOBA: 3emenvhi pecypcu, 3emenvhi 6i0HOCUNUL, 3eMenbHa pedhopma, 3eMIeKOPUCTIYBANHS,
oxopona 3emeind
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MopnepHizaliiiiauii eTan HalliOHAJIbHOI
€KOHOMIKH BHMara€ OOIPYHTYBaHHS KOMILJIe-
KCy 3aXO7[iB B HaIpsiMi afanTariii 1o 3acasn cTa-
JIOTO PO3BUTKY CIJIbCHKOTOCIIONAPCHKOTO BUPO-
OHuuTBa. Y 1 CKiIazl 4iIbHE MICLEe Ma€ Haje-
JKaTH IHCTUTYIIHHIM TIEPETBOPEHHIM OpraHi-
3aliiHO-TIPaBOBUX (YOPM TOCTIOIAPIOBAHHS, BH-
KOPUCTAHHIO TEPCIEKTHUBHUX MeXaHi3MiB i-
HAHCOBO-KPEIUTHOTO 3a0e3MedeHHs pearizarii
arpapHUX TPOEKTIB, €KOJIOTi3amii arpapHoro
BUPOOHUIITBA, BHOPSIKYBAHHIO E€KOHOMIYHUX
BiTHOCHH Ha PUHKY 3€MEIBHUX PECypCiB, 31iii-
CHEHHIO E€KOJIOTO-€KOHOMIYHOTO MOHITOPHHTY
3eMJICKOPUCTYBaHHSI.

Cepen ycix NpUpOJHUX ONar JIFOJICTBA,
3eMJISl 3aTUIIAETHCS HAWOUTBII IIHHAM pecyp-
COM 1 Ma€ CTaTyC OCHOBHOTO HAI[iOHAIILHOTO
OararcTBa KpaiHM Ta moTpeOye 30epeKeHHs 1
MOAMITUBOTO BUKOPHUCTaHHS. 3eMelbHI pe-
CypcH, B CBOIO 4Yepry, BHUCTYIAIOTh TEpH-
TOpiaJIbHOIO 0a3010 JUIsi HAPOJAHOTOCIIONAPCH-
KUX 00’€KTIB, 1 BOAHOYAC — OCHOBHUM 3aCO0O0M
BUPOOHHMITBA ISl CUIBCBKOTO TOCHOAAPCTBA.
3eMenbHI  YTiyis  CLIBCBKOTOCHOAAPCHKOTO
NpPU3HAYEHHsS] CBITOBOTO arpapHOro BHUPOO-
HUITBA BKIIOYAIOTh: OpPHI 3€MIIi, ipWTamiiHi
3eMJIi, JIYKM Ta TIacOBHUINA, a TaKOX JICH.
CTpyKTypa CUTBCHKOTOCTIOIAPCHKUX YTilb Y
Pi3HUX KpaiHax JOCUTHh HEPIBHOMIpHA, IO CBi-
YUTHh TPO CYTTEBI BIIMIHHOCTI B IiJXOAax 0
3eMJICKOPUCTYBaHHA. 3HAYHI JUCIIPOTIOPIIii, SKi
HPOCTEXKYIOTECS B CTPYKTYpi Hamoi KpaiHH,
MOKYTb IPU3BECTH JI0 TOTipPIICHHS CTaHy HaB-
KOJIMIIHLOTO CEPeJIOBUIA Ta HAI[lOHAILHOI
€KOHOMIKH B 1iijiomy [1].

BuzHaueHHs perioHaIBHUX 0COOIMBOCTEH
CTaHy Ta PiBHS BHUKOPHCTaHHS 3EMENIBHUX pe-
CYpCIB arpapHUX TOBAPOBUPOOHHUKIB € BAYKIIUBOIO
OCHOBOIO JJIs1 IPUHHSTTSA OOTPYHTOBAaHUX PillIEHb
NpH KOHLEHTpaLil arpapHOro BUPOOHMIITBA IO
TPUPOTHO-KITIMATUYHUX 30HAX PETIOHY.

TeopeTHUHUMHU Ta METOJTUYHIUMH ACTICK-
TaMH palioHaJbHOTO BUKOPHUCTaHHS Ta OXO-
POHU 3eMeNBbHUX pecypciB YKpaiHu Ha pi3HUX
PIBHSX: 3arajibHOJICPYKABHOMY, PEriOHATIBHOMY
HaIlOBHEHI AOCIHiIKEHHA TaKUX BYEHHX, SK:
Pu6inoi O.I. [2], Hob6pska 1.C., Xaptsirces,

Bcemyn

M. [3], Inaca T'acana, Kaumi A. b., JIi X. [4],
Binkena @. [5], Tpersaxa A. M. i Tpetsixka B. M.
Ta iHmux. Tak, B crarti «Cy4acHuii cTaH i mep-
CIEKTHBU PO3BHTKY MOHITOPUHTY 3eMENbHUX
BimHocuH» - C. M. CmupHOBa Ta iHII [O-
crniHuku [6] aHami3yloTh CydacHHi CTaH 3¢-
MeNbHUX BIJHOCHH B YKpaiHi, BKa3ylOThb Ha
npoOieMu ramysi 3eMJIeBIOPSIAKYBaHHS Ta He-
JIOCTaTHIO e()eKTHBHICTh BHKOPHCTAaHHS 3e-
MEIBHUX pecypciB. Takoxk po3risaaloThes nep-
CIEKTHBU DPO3BUTKY 3EMENbHUX BiHOCHH B
KOHTEKCTI €BpoIelchkoi inTerpamii. HaykoBii
Tomamyk [.B. ta banmmatok B.M. B crarti
«BuKOpHCTaHHS 3eMENBHO-PECYpPCHOTO TIOTECH-
[iay CiIbCBKUX TEPUTOPid YKpaiHu B yMOBax
TpaHchopmaritnux 3mim» [7] TpoBOIATH
OLIIHKY Cy4YaCHOTO CTaHy BHUKOPUCTaHHS 3e-
MENLHUX PECypCiB, 30CEPEKYIOUNCH Ha TPO-
OileMax, TakuX sIK HEKOHTPOJIbOBaHa 3a0y0Ba,
HEJIOCTaTHsI palfioHaNi3allisi arpapHOro BUPOO-
HUIITBA Ta 3aIPO3H €KOJIOTIYHOTO MOPYIICHHS.
BoHM TakoX po3risgaroTh MEPCIEKTHBH I10-
KpalleHHs BUKOPUCTAHHS 3€MJII 4Yepe3 BIIPO-
BQ/DKCHHSI CyYaCHUX TEXHOJIOTiH Ta CTBOPEHHS
e()eKTUBHOI 3eMEJIbHOT MOJIITUKU. AJie 3aju-
IIAETHCS aKTYAIBHOIO Mpo0iieMa MOAAIBIIOro
HAYKOBO-OOTPYHTOBAaHOTO BHUKOPHCTaHHS 3€-
MEJIBHUX PECYPCiB, 30KpeMa 3eMelb CLIbChbKO-
rOCIIOIapCHKOTO MpH3HAUeHHs. BBaxkaemo, 1o
BUPIIIEHHSAM JTaHOT TPOOJIEMH Ma€e CTaTH BIIPO-
BQ/DKEHHSI €KOJIOTTYHOTO MOJICIIIOBAHHS 3eMJIe-
BUKOPHCTAHHS, SKE CHPUSITUME CTBOPEHHIO
€KOJIOT1YHO 30aJTaHCOBAaHMX arposiaH/magTiB.

VY3arajgpHeHHs — OmMyONiKOBaHMX  Ma-
TepiaiB, MO XapaKTEePU3yITh MEXaHi3M CTBO-
PEHHS €KOJIOTIYHO CTIMKHUX arpojaHgmadTiB y
JlicocTenoBiii 30Hi YKpaiHu, 1 Ha il OCHOBI
3pobutn mpono3uiii Ha npukiaagi CyMcbKoi
o0macTi 10J0 BHBEACHHS [ErpajioBaHUX 3e-
MeJb 31 CKJIaay pijuti, Ta HeoOXiJHOCTI poBe-
JICHHST MAacIITa0HUX 3eMIICBIOPSIHUX POOIT
JUISI CTBOPEHHSI €KOJIOT1YHO CTIMKUX 1 30a1aHco-
BaHUX arposiaHamadris.

MeTta — OILlIHKa €KOJIOTIYHOTO CTaHy
rpyHtiB CyMIMHN Ta po3poOKa MPIOPHTETHUX
HaNPsMKiB OXOPOHH 3€MENIbHUX pecypciB Oyb-
SIKOT ()OPMH BITACHOCTI.
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Memoouxka, 00°’ckmu ma memoou 00CAi0NHceHHA

JocTipKeHHsT 010 OXOPOHH 3€MENbHHX
pecypciB y CyMcbKiit 0067acTi BAKOHAHO Ha Mifc-
TaBi CUCTEMHOT'0 aHaJIi3y CTaHy 3eMEJIbHUX pecy-
pciB B o0acTi, BUSIBJICHHS TPOOJIEM Ta HEAOMIKIB
1100 3aMpOTOHYBATH HUIAXU IX BUKOPHUCTAHHS 32
JIOTIOMOTOI0 HAYKOBOT'O MiAXOAYy Ta YMHHOIO 3a-
KOHOZIABCTBA.

CucTeMHUH aHAJI3 TO3BOJISIE BUKOPHUCTO-
BYBAaTU KJIFOUOBI MOHSTTS Ta TEOPETUYHI 3acaiu
OXOPOHH 3eMEJIbHMX PECYPCIB TAKOX SIK 1 aHAIT3
YUHHUX HOPMATHUBHO-TIPABOBHUX AKTiB Ta HAYKO-
BHX JIOCII/PKEHb, III0 CTOCYIOTHCS OXOPOHH 3eMe-
JHHUX PECYPCIB.

AHami3 Ta TOpIBHSIHHS BUKOPHUCTAHO IS
OLIIHKU Pi3HUX ACTICKTiB BUKOPHCTAHHS 3eMElTb-
HHX pecypciB B 0051acTi 3 METOlO 3'1CyBaHHA ede-
KTUBHOCTI, CTIKOCTI Ta HACHIIKIB TAKOT'O BHKO-
PUCTaHHSI.

Y3araJbHeHHsI Pe3yJIbTATIB JTOCHIHKECHHS
JIaJI0 MOKJIMBICTH 3pOOWTH BUCHOBKH TIPO CTaH

3eMenbHUX pecypciB y CyMcbkili 00iacTi, a Ta-
KOX 3alpONOHYBaTH peKOMEHaLil o0 ix mo-
JaJIbIIOr0 BUKOPUCTAHHS Ta OXOPOHH.

JocHipKeHHsI OXOPOHHU 3eMEIbHUX Pecyp-
CiB € KOMITICKCHUH TiIXi1 10 30epekeHHs Ta pa-
[[IOHAJTBHOTO BUKOPUCTAHHS 3eMEJIbHIX PECYPCiB
3 METOIO 3a0€3MEUCHHsI CTAJIOT0 PO3BUTKY CYCIIi-
JbcTBa. B 16l KoMITIeKe BXOASATh Pi3HOMaHITHI
ACTIEKTH, TaKi SIK: 30epeXeHHS IPYHTIB Ta BOJAHUX
pecypciB; 0XOpoHa OI10JIOTIYHOTO Pi3HOMAHITTS,
KOHTPOJIb 32 BUKOPUCTaHHSIM 3€MENb Ha Pi3HHUX
TEPUTOPISIX; BUKOPUCTAHHS 3eMEIBHUX PECYPCiB
JUISL PO3BUTKY arpapHOro CEKTOPY Ta IHIINX TalTy-
3eil eKOHOMIKH; CTBOPECHHS CIIPUSTIMBHX yYMOB
UL SKUTTS Ta QIsUIBHOCTI JIFOAEH Ha 3eMITI.

Omxe, 00'€KTOM MOCTIHKEHHS OXOpPOHHU
3eMeNTbHHAX PECYPCIB € 3a0e3MeUeHHs CTaJIOr0 Po-
3BHUTKY CYCITUILCTBA 3 YPaXyBaHHIM Pi3HHX acrie-
KTiB BUKOPHCTAaHHS 3eMEIIbHUX PECYPCIB.

Pezynomamu 0ocnidxicenns ma 062060penns

3miticHeHHs 3emenbHOI pedopmu 3 1991
POKY IO CbOTOAEHHSI IPU3BEIIO 10 TOro, 110 IPo-
MaJsIHU YKpaiHH OTpUMany y BIacHicTb 27,5 mit
Ira CUIbCHKOTOCIIOAAPCHKUX YTi/Ib 3 AKUX 5 MJIH I'a
piuti Oynu B cTaHi Aerpajaliii Ta BBaKaIics Ma-
JIONPOIYKTHUBHUMM [8].

B Cymcekiit o0nacti 3emenbHI pecypcH
ckiasiaroth 2383,2 THC. ra 1 XapaKTepu3yrOThCs
HaJI3BUYAHO BUCOKHM pPiBHEM ocBO€HHs. [ToHa
71,1% 3emenb BUKOPUCTOBYETHCS Y CKIIAJI CiJlb-
CBHKOTOCTIOJAPCHKHX YTillb. Y MPUPOAHOMY CTaHi
(iticu, BomH, Gotota) 3HaxomauThest 24,9% [9].

[ pyHTOBHIA IOKPUB OPHUX 3eMEJTb 00IACTI
Ha 74% CTaHOBIATH YOPHO3EMH Ta TEMHO-CIpi
OITi/I30JIEHI TPYHTH, SIKi 3TiJHO 3eMEIbHOTO KO-
nekcy Ykpainu [10] ocoOnmBO IIHHUMH TPYyH-
tamu. Ha Tepuropii periony po3aisttors 70 TUmis
IPYHTIB. 3 ypaxyBaHH;IM 0cOOJIMBOCTEN MEXaHiy-
HOT'O CKJIa[y Ta IHIIMX 03HAK BUIIIEBKA3aHI THITH
MaroTh 250 rpyHTOBHX BiaMiHHOCTEH. Po3maiTTs
IPYHTOBOT'O TIOKPHBY TepHUTOpii o0nacti, Hacam-
nepe/, MOSICHIOEThCS HASBHICTIO B Hil JBOX OC-
HOBHHUX IPYHTOBO-KJIiIMaTHYHUX 30H — [oicest Ta
Jlicocreny (a mixxk HumH mpucyTHs IlepexinHa
30Ha) [11].

Ipynrosuii nokpus Ilosiccst xapakrepu-
3y€TBCSl TEPEBAKHUM 3aSATaHHSAM JAEPHOBO-
MiI30IMCTUX TPYHTIB, AKi MAalOTh JIETKHHA Me-
XaHIYHUI CKJIAL Ha  BOXHO-JIBOJSIHUKOBUX

Bigkianax (10,2% obcTexeHnx IO OPHUX 3€-
Menb), a JlicocTen XapaKTepH3yeThCsl YOpHO3e-
MaMH TUIIOBUMH TJIMOOKUMH Mal0 TYMYCHHMH
(56%), yopHO3eMaMH OITII30JICHUMH Ta TEMHO-
CIpEIMH OMi/I30JICHMMH Ha JIECOBUX TIOPO/AX
(22,3%).

ATpoxiMiuHe oLiHIOBaHH! IPYHTIB CyMChb-
K01 00J1aCTi TIOKa3ye OJIMH 13 HAWBHUIIUX PE3yJib-
TariB B YKpaiHi, Jie cepeHsl OlliHKa cknagae 50
OaniB (nepedyBae B Mexax 42-58 6aniB). Ouinka
poatouocTi 1pyHTIB CyMIIMHU TOPIBHSHO 3 iH-
HIMMU perioHaMu YKpaiHu (Takumu sk Jlyibka,
PiBHeHchka, JKutomupchka, UepHHTiBChbKa Ce-
penHiii 6an OoHiteTy ckianae 38-45, Ha TOMICTh
B Binnuirkiii, Yepkacekiii, KipoBorpazcekiii ta
MukomnaiBebkiii Oan ckiaagae Big 80 mo 60) €
BHIIOIO 33 CEPEIHIO 10 KpaiHi [12].

Exomoriynmii  cran  arponaHamadry
OIIHIOETBCS 32 CITIBBITHOIICHHSIM — LIS TPH-
PpoaHi KopMOBI yrinas, gicu. TeopeTndaHo 00rpyH-
TOBAaHMMU JUIsI YKpaiHu € criBBigHOmeHHs 1:1;
6:3,6 BignosigHo. MakTHYHO XK HA JAHWH Yac
criBBigHomenHs ckiagae 1:0;2:0,3, a mo Cymce-
Kiit o0macti cranoButh 1:0; 4:0,4, 0 CBITYHTE
po po3daancyBanHs arpoianamadry [13]. Ha
VYkpaiHi Ha [aHWIT Yac HEJJOOIHIOETHCS €KOJIOTO-
30epiraroua 3HaYUMICTh JICIB, JIYKiB, ITACOBHILI,
3amoBigHMX — TepuTopil. Yepes 1me  cho-
CTEpIraeThCs TPOIIeC TMOMMPEHAS epo3ii, 3HUK-
HEHHsI MaJluX PIiYOK, 3MEHIIEHHs O0i0J0TiYHOro
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PI3HOMAHITTS, BTPATH €CTETHYHOI ITPUBAOINBOCTI
nmaHmmadTiB, CyTTEBOI pyHHAaLil EKOJIOTiYHO
BiNTBOpHHX (yHKIIiH IpyHTIB [14].

OcCHOBHI 3aBIaHHs €KOJOri3auii 3eMenb-
HHX PECypcCiB B yMOBax rio0anizaiii BKIFOYatOTh:

e  3MEHBIIECHHS EKOJIOTTYHUX HACIIAKIB B 1H-
TEHCHBHOI XiMi3aIlii 3eMIepoOCTBa.

e 3aMiHa BHWKOPHCTaHHS BEIMKOOAPUTHOL
BaKKOI TEXHIKH Ha Cy4acHy TEXHIKY, sIKa BU-
KOPHCTOBYETBCS B CBIiTi, 1100 3MEHIIUTH
BIUTUB Ha penbed Ta CTPYKTYPY TPYHTIB.

¢  Bukopucranns opraHiyHuX J0OpUB A4 3a-
OesneueHnst OesnedinuraOro OanmaHcy Ty-
Mycy.

e BukopucTaHHS HOBHX METO/IB MEXaHi3aIlii,
XiMizarlii Ta Meniopaiii 3eMeJIbHUX Pecyp-
CiB.

e BuxopucTaHHS POTHEPO3IMHUX 3aXOIIIB Ta
HOBHX CIIOCO0IB 0OpOOITKY TPYHTY, BaIlHy-
BaHHS Ta MiHIMI3aIlisi 0OpPOOKH IPYHTIB.

3apyOikHI BUCHI BBaXKAIOTh AIBTEPHATH-
BHE 3eMJIepoOCTBa KOHLIETIIIIEI0, 10 0a3yE€Thes Ha
HOBOMY TIiIXOi JIO 3eMJIepoOCTBa, siKa BKITIOYAE
IpyIy METOJiB Ta €THKY CTABIEHHS 0 3eMIi. I
CYTb IOJISITAE y TIOBHIH 200 YaCcTKOBI BiMOBI Bijt
CHHTETHYHHX JOOPUB, ECTUIUAIB, PETYJISTOPIB

pocTy Ta KOpMOBUX J100aBoK. Komrieke arpore-
XHIYHUX 3aXO/[iB, 3aCHOBAaHUX Ha CYBOPOMY JIO-
TpUMaHHI CiBO3MiH, BBEACHHX JI0 iX CKJiaqy 6000-
BHX KYJBTYD, 30€peKESHAX POCITHHHNAX 3AJTUIIIKIB,
BUKOPUCTaHHS THOIO, KOMIIOCTIB Ta CHIIEPATiB,
MPOBE/ICHNX MEXaHIYHUX KyJbTHBALil Ta 3aXu-
cTy pociuH Gionoriuanmu Metoxamu [15].

Sk cBigUaTh po3paxyHKH: IO YKpaiHi 3ara-
JIbHA TIJIOIIA OPHUX 3€MeJb, IO MiJISraloTh KOH-
cepBartii ckiamae 6,5 MiTH ra, 13 HUX i1 peadisi-
TaIlif0 HAaMIYeHO BiABECTH 4 MJTH Ta, i TpaHcdo-
pMatito — 2,5 MJIH. Ta, 3 SIKUX M1l KOPMOBI YTiAs
— 1,6 muH. ra, micoHacakeHns - 0,7 MJIH. ra, pe-
reHeparrito - 0,2 MiH ra. MakcUMansHO THTOMA
Bara OpHHX 3eMellb M0 KpaiHi MOXe CTaHOBHTH
45,6% Bin 3araJIbHOI IUIOLIII TPOTH YMHHOT 54,1%.

HanmipHa po3opaHicTs TeprTOpii € OJHIM
3 TOJIOBHHUX YMHHHUKIB, SIKI JECTA0UTI3yIOTh €KO-
JIOTiUHY CHUTYallil0 B perioHi. 3arajpHa IUIOLIa
CLTBCBKOTOCHIOIAPCHKUX YTifb 3 1990 poky 1o na-
HUIT yac 30utbImnach Ha 62,4 trc. ra. OpHi 3eMii
3a 1el nepiox 3MeHmWIMCh Ha 29,3 Tuc. Ta.
30imbineHHsT BigOysocs Ha 82,7 THC. ra IO
VTIISIX — CIHOXKATSAX Ta MAacOBHUINAX, 32 PaXyHOK
pimmi [9]. TenmeHmii 3MiH 3eMeIb CLTECHKOTOCIO-
JIAPCHKOTO TPU3HAYCHHS HaBeIeHO B Tao. 1.

Taoauns 1

Junamika 3MiH cliibcbKorocnogapcbkux yriab no Cymebkiii o6aacri (Tuc. ra)
(moGyaoBano aBTopoM 3a ganumu [16])

Table 1
Dynamics of changes in agricultural land in the Sumy region (thousand hectares)
(constructed by the author based on data [16])
Poxcu B  nopiBHsHHI
Yrignsa 2022p 3 1990p
1990 1995 2000 2005 2010 2015 2022 +/- %
:c':O o YOUUBE | 16323 | 17149 | 17094 | 1703,8 | 1699,8 | 1698 1694,7 | 62,4 103,8
B T.4. pLIIA 1267,0 | 1325,1 | 1235,2 | 1235,7 | 1227,4 | 1226,3 | 1237,7 | -29,3 97,7
Garatopiani | 100 | 951 |44 | 244 | 244 |24 |227 |9 165,7
HaCaI>KCHHA
CIHOMAT! 4| 3517 | 3637 | 4296 | 4435 | 4478 | 4472 | 4344 | 827 | 1235
MaCOBHIIA

Tak, Tibku y 2022 poiii 3 METOIO BIAPOJI-
’KEeHHs ciHOXKarell Ta macosuil [oyoBHE yripas-
ninnag [epxkreokagactpy y Cymchbkiii o0nacti Ha-
JTasio 24 mo3BOJIA Ha CKJIAJAHHS TPOEKTIB 3eMITe-
YCTPOIO TIif| TIEPEBE/ICHHST KaTeropiii 3eMebHUX
JUISTHOK B CIHOKOCH Ta [ACOBUIL XyJ0OU Ha TepHU-
Topii CyMcbKOro periony, 3okpema: y Cymch-
KoMy paiioHi Ha Tepuropii Jleoeauncrkoi TI" Ha
mwiomty y 36,0 ra, y KonororncekoMy paiioni Ha

teputopii bypuncekoi TT - 74,8 Ta; y OxTHpch-
KOMy paioHi Ha TepuTopii BenrkonucapiBcbkoi
TT na mnomy 28,0 ra; y PomeHcbkoMy paiioHi Ha
teputopii JlumoBogomachkoi TI' Ha miomy y
90,1 ra. Byo 3aTBepIKEHO 11’SITh ITPOEKTIB 3€M-
JIeyCTPOIO ISl 3arOTiBII CiHA Ta BUIIACY XyI00H,
a TAKOK JUIsl BUJIUICHHS TUTOIIT 1T TPOMa/ICHKI T1a-
cosuiia y CymchkoMmy pabioni B JleOenuHchKoOM
TT" — 63,8 ra, Korororcekomy paiioni — 36,3 ra.
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HeoOrpyaroBane 30uIbIIEHHS TUIONI Op-
HHX 3eMenb Ha 10 THC. Ta 32 paxyHOK CXMJIOBUX
Ta MaJIONPOAYKTUBHUX 3eMelb 3aBAAJI0 30UTKIB
€KOJIOr0 30aJ1aHCOBAaHOMY CIIiBBIJHOIIEHHIO 3€-
MEJIBHUX YTifb 1 PULI, MPUPOAHUX KOPMOBHX
yrigp, jgicie Ta Bomoiim (1:0, 4:0,4), mo He3a-
JIOBUTHHO BiZOOpa3swiioch HA CTaHi arpojlaHi-
madTiB 1 IPHU3BETIO O TEXHOTCHHOTO BPAKCHHS
exocepu.

[Inpoko TPOSBHIINCS AeTpamamiiHi mpo-
[IeCH TPYHTOBOTO TIOKPHBY, HAWOLIBIIOTO TTOIIIH-
PEHHSI OTPUMAITM 3HWKCHHS BMICTY MOKUBHUX
€JIEMEHTIB, JCKaJIbLIUHALLS IPYHTIB, 301IbIIICHHS
iX KHCIOTHOCTi, YUIUIbHEHHS, TIOTIPIICHHS
(hi3MKO-XIMIYHHX TIOKa3HUKIB, BOJHA €PO3isl.

HesamoBinbkHe CTaHOBHWILE CKIANOCS B
cepi 30epexkeHHs] poArodocTi IpyHTIB. [IpoTs-
TOM OCTaHHIX 15 PpOKIB cmocTepiraeTecs
HIOpIYHWI Bif'eMHHMI OanmaHc TymMycy Ta 3MeEH-
IICHHS MTOKUBHUX PEUOBHH Y IpyHTaX. Lls mpo-
OemMa € pe3yabTaTOM HEZOCTaTHHOTO BHECECHHS
OpraHiuYHHUX JOOPHB, TOPYILICHHSI CIBO3MIH, HE0-
TPUMaHHS HAYKOBO-OOIPYHTOBAaHOT CUCTEMH 3EM-
nepobcta. [Ipotsrom mepioxy 2017p mo 2020p
KUTBKICTh IIOPIYHO BHECEHHWX OpPTaHIYHUX JO-
OpuB Ha 1 ra B cepeIHhOMY T10 00JIACTi CTAHOBUTH
1,37 T, a miHepanbHUX — 23,7 KT Ait040l pedo-
BuHH. J{ys 3a0e3nedeHHs OajaHCy Tymycy 3a-
JIXKHO BiJl TUITY TPYHTY HEOOXi/THO BHOCHTH 9-12
T opradiyuux 106pus [13].

ToMy 3a0proBaHHS COJIOMH Ta MO>KHUBHUX
PELITOK € OJIHUM 13 JIIEBUX 3aCO0IB IMiATPUMAHHSI
POoUOCTI IPYyHTIB. Benuky ponb y 3a0e3nedeHHi
POFOYOCTI IPYHTIB BiJIirpae BallHyBaHHsI IPYHTIB
PI3HOTO CTYNEHs KUCIOTHOCTI, SIKMX B 00acTi
HaJligyeThest 0n3bko 600 THC. Ta, ae 3a OpakoM
KOIITIB LeH 3axXiJ] BIPOBA/DKYEThCS JAICKO HE B
MOBHIM Mipi. Bcporo 3a 3BiTHWE mepion Ba-
MHYBaHHS MpoBeieHe Jumie Ha miomy 10,4 Tuc.
ra npw mopiutii norpeodi B 120 Tuc. ra [17].

3 pO3BUTKOM IPOMHCIIOBOCTI 1 XiMi3allii B
KpaiHi CIIOCTEPIraeThes 3a0pyAHEHHS! XIMIYHUMH
peyoBHHAMH, HA(TOKO Ta HAPTOMPOLYKTAMH 3¢-
MeJb. B arponpomucioBoMy KOMITIEKCI 11 Hera-
THBHI MPOLECH MpPU3BEIH [0 HENPHIATHOCTI
IPYHTIB JI0 OOpOOITKY Ta 3a00pOHH BHUKOPH-
craHHa nectuiuaiB. HaiOnbl TeXxHoreHHe 3a0-
PYZIHEHHS CIIOCTEpiraeThes B paiioHax Hadrora-
30/100yBaHHs Ta B palioHaX 3 PO3BUHYTOIO TPO-
MHUCII0BICTIO. OTKE, IMHAMIKA BUKOPHUCTAHHS 3¢-
Mmenb CyMcbKoi 00siacTi XapakTepusyeThesl SK
Harpy»eHa, MOAEKYAX KPH30Ba 3 TEHICHIIEI0 10
TIOTIPITICHHS €KOJIOTIYHOTO CTaHY.

~10 ~

[ounmnaroun 3 1991poky, Ha CymmmHi
MPOBOJMIIMCS POOOTH 13 30epeskeHHs 3eMeTb 00-
J71acTi, a came: Benocs OyIiBHUIITBO MPOTHEPO3iii-
HUX TIAPOTEXHIYHNX CHOPY/I, TPOBOAMINCS KOH-
cepBallis AerpagoBaHNX i MAJIONPOAYKTUBHHX 3€-
MeJlb, PEKYJIbTHBALIIS TOPYIIEHUX 3eMellb, CTBO-
PIOBAJIMCSl CTOKOPETYIIOI0Yl Ta BOIOOXOPOHHI
JMCOCMYTH Ta Ball-TepPacH, 3IHCHIOBATIOCS
OyiBHHIITBO CTaBKiB — MYJIOHAKOIINIyBaYiB, Be-
JIocsi BartHyBaHHsI IpyHTiB [18].

Jns 3amoOiraHHs pPO3BUTKY €pO3IMHUX
MpOLECiB B 00IACTi IIMPOKO 3aCTOCOBYETHCS TO-
BEpXHEBHI 00pPOOITOK IPYyHTY. 32 OCTaHHI POKH
TaKW{ 3aXij] IMOPOKY BIPOBAKYETHCS HA TUTOII
ommpko 330-350 THC. Ta, TOMYy YHCII BElETHCS
TUIOCKOpi3HME 00p00iTok Ha o 170-180 Tuc-
ra. Lle mae 3mMory 3amo0irTa 3MHUBY IPYHTIB, HAKO-
IMMYyBaTH BOJIOTY Ta 30€piraTm €HepropecypcH
[19].

[pu pedopMyBaHHI 3eMEIBFHUX BiTHOCUH
B)XJIMBAM € MOHITOPWHT MisUTBHOCTI arpapHhX
(hopMyBaHb, B SIKHX TOPYIIEHO BHYTPILIHBO-TOC-
MOJAPChKUIM  3eMIICYCTpIii: HE JOACPKYIOThCS
CIBO3MIHM, MalOTh MICII€ BIJXWIICHHS BiJ Hay-
KOBO-OOTPYHTOBaHHX CHUCTEM 3eMIIepoOCTBa, T0-
PYILEHHS TEXHOJOTil 0OpOOITKY IPYHTIB, IO €
HETaTUBHUM BIUIMBOM Ha IXHil €KOJIOTTYHHI CTaH
[10].

CyMmcbka 00acTh BBaKAEThCS arpapHUM
PETiOHOM 3 3aJIOBUIBHAM E€KOJIOTIYHUM CTaHOM,
II0 CTBOPIOE MOJKJIMBICT BHPOOHHIITBA €KO-
JIOTIYHO YHMCTOI CLIBCHKOIOCTIONAPCHKOI  ITPO-
OyKIii 1 Ui PO3BUTKY BHYTPINIHBOTO Ta
30BHIIIIHROTO arpapHUX PHUHKIB. BUpoOHUITBO
TaKOI MPOIYKIIii CTPUMYETHCSI HEJIOCTATHIM iHBE-
cTyBaHHsM raiy3i [19].

BBaxaemo, mo YWHHI 0O0CSTH BHPOO-
HUIITBA CUIBTOCHIIPOAYKIii B 007acTi MOXKHA
OJIEpP)KYBATH HA 3HAYHO MEHIIIIH TIJIOIII OPHUX 3€-
MeJlb 32 PaXyHOK PO3MIIIEHHsI TIOCIBHUX TUIONI
CUIBIOCIIKYJIBTYP Ha HEEpOAOBAaHMX, OUIBII MPO-
IOYKTUBHUX 3€MJISIX ITPY YMOBI BIIPOBADKEHHS T1e-
PeoBUX TEXHOJIOTIN 3emMiiepoOcTBa. 3a BHCHOB-
KaMHM 1HCTUTYTY IPYHTO3HABCTBA Ta arpoxiMii im.
O. H. Cokoyi0BCBHKOrO, iCHYIOUY IUIOLIy OPHUX
3eMeJlb MOYKHA CKOPOTUTH IIISIXOM €pO3iifHO-He-
0e3MeYHNX Ta MAaJO-TIPOJYKTUBHUX 3eMellb Ha
385 THc. ra, 1o AacTh 3MOT'y BUBECTH iX 3 aKTUB-
HOro OOpOOITKY, 3yNUHHUTH €po3iliHi Ta jaerpa-
JALiAHI MPOIIeCH 1 He 3MEHIIYBaTH MPU LbOMY
00csTiB  BUPOOHMITBA  CUIBIOCIIIPOLYKLI].
[loma epogoBaHuX CLMBroCHyTib MO 00JACTi
cranoButh 305,1 THC. Ta, BT. 4. 173,7 TH. Ta piywi,
1o ckinanae 14% Bix Beiel ruiomi mux yrins [19].
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3rimHo 3 manmMmm  Jlepreokamactpy
Cymcekoi obmacti moumnaroun 3 2002 p.
3IICHEHO KOHCEPBAIIil0 3¢MeJb CLIbCHKOTOCIIO-
JTApCHKOTO TIpU3HAYECHHS Ha 1o 4487,7 ra, Ha

e yac mepedyBaroTh y CTa i KoHcepBarii 995,2
ra 3HayHO OUIBIIMX OOCSATIB KOHCEPBAIlil MOTpe-
OyI0Th JerpazioBaHi i MaJIONPOAYKTUBHI 3eMIIi
moKaszaxo B Tabm 2 [19].

Tadauusa 2
Indopmanis mono konceppaiii 3emeanb cranom Ha 01.01.2023
(moGynoBano aBTopom 3a manumu [20])
Table 2
Information on land conservation as of January 1, 2023
(constructed by the author based on data [20])
3niiicHeHo . | Majonpoayk-
Ne KOHCepBa- 3emuri, 110 - Aerpaxosani THUBHI (3aJ1icn)
; N nito 3emens | IlepedyBaioTh cMiIl, o
3/ | Ha3ga paiionis IlepeOyBaroTh y
(mounHa- y cTafii KoH-
I KOHcepBarll, ra
oum 3 2002 cepBauii, ra . .
Bceboro: Bceboro:
POKY)
1 PomeHcbkuii 303,1 46,5 13184,5 11005,8 2178,7
2 Konoroncekuii 575,9 205,5 1229,11 303,46 925,64
3 | Oxrupcekuit 597,9 104,4 3162,13 2776,63 385,5
4 Cymcbkuit 925,2 121,4 16061,9 14439,1 1622,8
5 [IoCTKUHCHKHUI 2085,39 502,4 3346,68 0,0 3346,68
Pazom 4487,79 980,20 36984,32 28524,99 8459,32

3a nepiox 3 2000 poky B CyMchKiii 00-
JacTi 3 METOK OXOPOHW Ta 3aXUCTy 3EMelb
Oy po3pobieHi «[Iporpama 3axucTy Bija BOA-
HOI Ta BITPOBO epo3ii IHIKUX BUIIB JAeTpanartii
3emenb 10 2010 poky», «IIporpama po3BUTKY
3eMenbHUX BifiHOCHH y CyMChKiii obxiacti Ha
2001-2005 pokwn», «IIporpama oxopoHu 3emMeIns
Cymcbkoi obmacti Ha 2007-2015 pokny. [licns
3aKiHYCHHs Jii OCTaHHBOI MPOTPaMU MUTAHHS
OXOPOHHU 3eMellb 3 OKPEeMUX HAaNpsMKiB Oyin
BKIIOYeHI B «lIporpamy eKOHOMIYHOro Ta
couianbHoro po3BUTKy CyMCBKOi obOnacti Ha
2019 pik Ta HactymHi 2020-2022 mporpamHi
poku» [12]. Tobro, Ha mel dYac HayKOBO
0oOTpyHTOBaHA CTpaTerisi 3 OXOPOHH 3EMENb B
00J1acTi BiZICYTHS, a 1€ O3HAYa€ BiJACYTHICTh Ha-
nexxHoro (¢iHaHCYBaHHS Ha 3axoau 3 30epe-
JKEHHS TPYHTIB.

3 METOI0 OXOPOHHU 3eMENBFHUX PECYpCiB
Ta MOJIMIIEHHS X eKOJIOTIYHOTO CTaHy MpOIIo-
HY€EMO PsiJl TIPIOPUTETHUX HANPSMKIB, OCHOB-
HUMH 3 SIKUX €:
CTBOpEHHS 30aJlaHCOBaHMX, EKOJIOTTYHO-
Oe3meyHux epo3iiHO-CTIMKMX arpojani-
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madTiB NUBSIXOM ONTHMI3alii CITiBBiIHO-
IICHHS MK PI3HUMH €JIEMEHTaMH MPUPOJI-
HOT'O CepeIOBUIIA Ta HOTO OCHOBHHMH €KO-
CHCTEMaMH, B T. Y. CUIBCBKOTOCHOAAPCH-
KUMU YTiJIIMU;

po3po0Ka i BIpOBaPKEHHS MPOEKTIB 3eMIle-
YCTPOIO 3 TIPYHTO3aXHCHOIO KOHTYpHO-
MEJTIOpaTHUBHOIO OPTaHi3aIli€l0 TEPUTOPIH;
BIIPOBA/KCHHSI TPYHTO3aXMCHUX, €HEPro3-
Oepirarounx TEXHOJOTiH 0OpOOITKY TPYHTY
Ta BUKOHAHHS IHIIUX arpOTEXHIYHUX IIPO-
TUEPO3IMHNX 3aXOiB;

3a00poHa BIiJIBEJICHHS OCOOJHUBO I[IHHUX

CLIIBCHKOTOCITOIAPCHKUX yTizb TUIS
HECIJIbCHKOTOCIIOIaPCHKUX TOTPEO;
3MIMCHEHHS KOHCEpBallil ClIbCHKOIOCIIO-

JapChKUX YTiAb 3 CHJIBHO 3MHTHMH Ta Jie-
(UILOBaHMMU IPYHTAMH Ha CXHJIaX KPYTHU3-
HOIO TTOHAJ 5-7 IpajiyciB;

BIPOBA/DKCHHSI HA 3aKOHOJABYOMY piBHI
MEXaHi3My EKOHOMIYHOTO CTHMYJIFOBaHHS
I10/I0 OXOPOHHU I'PYHTIB 1 BYKUTTS 3aX0IiB 10
BiJITBOPEHHIO TX POJIIOYOCTI;

po3poOKa Ta BEACHHS B [0 Iporpamu 3
oxoponu 3emenib Cymebkoi obuacti [18].
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Bucnoexu

OTxe, BUILICBUKJIAICHE CBIAYUTD MIPO He-
3aI0BUTHHHIA CTaH Ta IIBUAKI TEMITH JAeTpaaarii
rpynriB Cymmuan. HasiBHa cutyauis notpedye
KOMITJIEKCHOT OLIIHKK Ta BUPOOJICHHS CTpaTerii
BHpIMIEHHS Mpo0jaeM. Y NaHWHA Yac 3eMeEINbHi
pecypcu 3a3HalOTh BEIMKOTO aHTPONOTE€HHOTO
HaBaHTAXEHHS, TOMY IUIOIII JerpagoBaHOi
pimt 3pocTaroTh. Tpamurlifiai cuCTeMH 3eMIle-
YCTpOro ab0 pyHHYIOThCS, ab0 BXKe HE MiAXo-
JSITh, a YNPABIiHHS Ta TEXHOJOTIi He 3aBXIH
JIOCTYTIHI.

OCHOBHOIO MPUYHUHOIO TaKOi CUTYyaIlil €
3pOCTardi BUMOTH JI0 3eMelb. 30BHIIHI (hak-

TOpH, TIOB’fA3aHi i3 rI0OaNbHUMH 3MiHAMH Ta-
KOX CTalOTh OOMEKEHUMH ISl CTAJIOTO 3eMJIe-
YCTPOIO Ta MPSIMO Y1 OMOCEPEAKOBAaHO BILINBA-
I0Th Ha Te, IK BUKOPUCTOBYEThCA 3emiist. Croan
BXOMATH O10(i3WYHI BIUIUBH, TaKi SK 3MiHH
KJiMaTy abo TPUPOAHI UM TEXHOTEHHI KaTa-
cTpodu, a TaKoX COLIaTbHO-EKOHOMIUHI ac-
TIeKTH, TaKi K Jibepaiizaris TOPTiBii, IPUBa-
TH3AMis Ta JeIeHTpalTizaris. 3eMIIsd € He TIPOCTO
OCHOBHUM BUPOOHUYUM (aKTOpOM, a # OCHO-
BOIO TMPOJIOBOJILUOI OE3MeKH HaceleHHs Ta
HaWI[iHHIIIAM TIPUPOIHIM PECYPCOM, Bif SKOTO
3aJIe)KHUTh PO3BUTOK CLITBCHKOTO T'OCIIOApCTBA.

Kondgpnixm inmepecie

ABTOpH 3asBISIOTH, IO KOHQIIKTY 1HTEpECiB 100 MyOikamii 1boro pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO TOTPUMYBAJIMCS €TUYHUX HOPM, BKJIIOYAIOUH TUIATIaT, pambcudikamito TaHuX

Ta TOJBIHHY MyOTiKaIlifo.
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CURRENT STATE OF THE LAND RESOURCES OF SUMY REGION:
PROBLEMS AND PRIORITY DIRECTIONS OF THEIR PROTECTION

Purpose. To assess the ecological condition of the Sumy region's soils and to develop priority directions
for the protection of land resources of any form of ownership.

Methods. The theoretical method of system analysis, comparison and generalization were used in the
framework of the conducted research. Current legal acts and research by scientists on land use problems served as
the theoretical basis. Statistical data on the state of land resources of the Sumy region served as an information
base for the analysis and comparison of phenomena.

Results. The ecological condition of the agricultural lands of the Sumy region was analyzed. Weaknesses
in the existing soil protection system of the region were identified. Modern land use in most cases is not rational.
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Excessive plowing of agricultural land leads to depletion of land resources, depression of rural areas, disruption
of the natural process of soil formation. Measures to improve and preserve the land cover and its rational use in
the Sumy region are proposed. The use of analytical studies allows to thoroughly characterize the economic po-
tential of agricultural lands of the Sumy region, to determine the prospects for their use, reproduction and increase
in fertility, which corresponds to the interests of the state, territorial communities, their population and economic
entities on the land. The land reform, which is being carried out in Ukraine, sets itself the main task of opening a
free land market, is a nationwide phenomenon and relies on the support of the rural population. The work also deals
with the issues of land management, land management planning taking into account rational nature management
and the land protection system.

Conclusions. Land protection is becoming increasingly important as it affects the protection of the natural
environment, including forests, waters, subsoil, wildlife and atmospheric air. Improving the state of land resources
is a prerequisite for increasing the volume of agricultural production and creating an effective agricultural land
market in Ukraine. Therefore, it is important to implement an effective model of land relations and build a perfect
legal framework to ensure rational land use.

KEYWORDS: land resources, land relations, land reform, land use, land protection
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KIIMAT AK YUHHUK CYYACHOI'O PEJIBED®OTBOPEHHSA
HIBHIYHO-CXITHOI'O MAKPOCXHWJTY HOPHOI'OPA

Meta. AHasi3 KJIIMaTHYHUX [TOKA3HUKIB SIKi CIIPUYMHIOIOTH ()OPMYBaHHSI Ta PO3BUTOK IIMPOKOTO CHEKTpa
reoMop(hOJIOTIYHUX TPOIIECIB, ¥ TIM YHCTI i HeOS3MEUHNX UM KaTacTPODIIHAX.

Metoau. CTaTUCTHYHI, CHCTEMHUI aHai3.

PesyasTaTu. JlociipkeHHs] BHKOHAHI HA OCHOBI aHAJI3y psAAy KIIMATHYHUX TOKa3HUKIB (KUTBKICTB Ta iH-
TEHCUBHICTb OMAJIiB, TEMIIEPATyPHHUI PEXKUM IOBITPS 1 IPYHTY, MOTY>KHICTh CHITOBOT'O IMIOKPUBY Ta 3aNaciB BOJH
y HbOMY) CHiroslaBUHHOI cranuii [ToxmkeBcbka Ta Ha6opaTop11 naHnmaq)THoro MOHITOpUHTY YOpHOTipCHKOTO
reorpa(blqﬁoro CTamOHapy JIbBIBCHKOTO HAIlIOHAJILHOTO yHIBEpcUTETY iMeHi IBana dpaHka, sKi perpe3eHTyoTh
pi3Hi OpoKIIiMaTHYHI 30HU. BcTaHOBIIGHO KiliIMAaTH4HI MOKa3HUKH 1110 BIUIMBAIOTh HA (JOPMYyBaHHS Cy4acHHUX pe-
JTHE(OTBOPUHX TPOIECIB MIBHIYHO-CXIAHOTO CXHITy YOopHOropH, 0XapakTEepH30BaHO IXHIO HEOHOPITHICTD Y Pi3-
HUX [IPUPOJIHUX TEPUTOPIAIbHUX KOMIUIekcax. OCoOMBY yBary NpuIiIeHo mporecam (Gi3sudHOro BUBITPIOBaHHS
SIKi € JOCUTh TOIIUPEHUMH 1 (POPMYIOTh MaTePiall IS IMOJAIBIION0 PO3BUTKY €PO3IMHMX Ta TpaBiTAIliiHUX MPO-
necis. [xHiit po3BUTOK BU3HAYAKOTH 3HAYHI AMIUTITY/IM TEMIEpATyp Ta Mepexoau TemmnepaTypu uepes 0°C. Bera-
HOBIICHO, 10 Ha YI'C no60Bi aMmutiTy 111 TeMiiepaTypu moBiTps monan 10°C e xapaktepHuUMH 1t 2/3 THIB TEIIOTO
nepiony, nonaa 15°C — y Tpetuni axiB, nonaa — 20°C moouHOKO, MakCcHMasbHe 3HaueHHs — 25,2°C. J1o60Bi
aMIUTITY U TeMIepaTypH Ha BIAKPUTIH moBepxHi IpyHTY moHaA 20°C ¢ikcyBaay y HOJIOBUHI THIB TEILIOTO Mepi-
oy 3 HeostHOpa3oBuM rnepesuineHHsM 30°C. 13 rmiMOHHOO 11i TOKAa3HUKHU Y TPYHTI 3rJIaJUKYIOTHCS, aJie 1ie Biady-
THI Ha riubuHi 20 cM. lepexin TeMIepaTypu noBitpst yepe3 0°C (TakoXk € OJHUM i3 YHHHUKIB zle(bmoKui'l') Ha
urcs CepeNHBOMY (puccyBaJm y 98 nusx 3a pik (B T. 4. 38 y Ge3cHiroBuii nepioxn). l'[poaHamsoBaHo KUIBKICTh Ta
IHTEHCHBHICTB OMa/IiB 1110 BIUIMBAIOTh HA PO3BUTOK €PO3IHHMX IpoleciB, (POPMyBaHHS MABOJKIB, CEIIiB, JIABHH, a
OTIOCEPEIKOBAHO — 3CYBIB 1 00BaIIiB.

BucnoBku. BuzHaueHo, 1110 OCHOBHUMH KJIIMATHYHUMU MTOKa3HUKAMH, SIKi CIIPUYMHIOIOTH (DOPMYBaHHS Ta
PO3BHTOK Pi3HUX T'eOMOPQOIOTIYHHUX MPOLECIB € OMa U, TEMIIEPATYPHHUII PEXKNUM Ta MOTY>KHICTh CHITOBOTO TOK-
pHBY

KJIIOYOBI CJIOBA: pervegogopmyioui npoyecu, onaou, memnepamypa, eposis, @izuyne 38impio-
8aHHsl, OeioKyis, nadooKu

Ak nuryBatu: Kocrie JI. 4., UlyGep I1. M., Bypsaux O. O., Kapabintok M. M. Kiimar sik YUHHUK
CY4acHOTO pesibe(hOTBOPESHHS MBHIYHO-CX1IHOTO Makpocxuity HopHoropu. Jroduna ma dosxinns. Ilpo-
onemu neoexonocii. 2023. Bur. 39. C. 16-26. DOI: https://doi.org/10.26565/1992-4224-2023-39-02
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T'ipcekuii MacuB YopHOTOpa po3TaInioBa-
HUii B YKpaincekux Kaparax i € HaliBUIIUM 1151
uiei tepuropii (r. [oBepna, 2 061 m). Y ioro
Mexax chopMyBalTUCS TPUPOIHI TepUTOpia-
JBHI KOMIUIEKCH allbITIIHCHKO-CyOabIiiCHhKOTO
Ta JICUCTOTO CePEeIHbO- 1 HU3BKOTIP ' AKi 0X0-
poustoThes Kapnarcekum HamioHamsHUM MTpH-
POJHUM TAPKOM Ta AaKTUBHO BHKOPUCTOBY-
I0TBCS B IIJISIX peKpeallii. 3HauHe BepTHKaJIbHE
Ta TOPHU3OHTAIbHE pPO3UICHYBAaHHSA, CTPIMKI
CXWJTM, HEOMHOPIAHICTh (QIIINIOBUX TOBIII,
SKUMH BiH CKJIQJICHWI, 3pOCTal0ue aHTPOIIO-
TCHHE HABAaHTAXXCHHS Ta KIIMAaTHYHI YMOBH
CIIPHYHMHIOIOTH aKTUBHHUN PO3BUTOK IIHPOKOTO
CIEKTPY Cy4YacHHX pe’abePodopMyrounx Mpo-
necis, siki KpaBuyk [1] nus [Tononnucbko-Yop-
Horipcbkux Kaprat 06’eiHy€e y ciM rpyI — epo-
31HO-aKyMYJISITUBHA [TiSTTBHICTh PIYOK, TLIO-
HIMHHUHA 3MHB, SIPKOBA €po3isi, 00BaIbHO-OCH-
1Hi, 3cyBHi, AemoKIis, cenesi. Ixne mpocro-
pOBE TOUIMPEHHS TOJIOBHO BU3HAYAIOTH T'€O-
J0r0-reoMOp(OJIOTIYHI YMHHUKH, & IHTEHCHB-
HICTh — KJIiMaTH4Hi. Ha xapakTepucTuili octaH-
HiX MH 3yITUHAMOCS JIETAIIbHIIIIE.
Hocnimxenass YopHoropu, ocoOiuBO ii
MiBHIYHO-CXIJTHOTO MAaKpOCXHJIY 3alo4aTKo-
Badi mie B XIX ¢T. 1 BKIIOYArOTh T'€OJIOTIUHI,
reoMopoIIoTiuHi, KIIIMaTH4Hi, O0TaHI4HI, IPY-
HTOBI, JJaHAmagTo3HaByi Ta iH. KinimaTuuHi mo-
Ka3HUKW JJIsl PO3YMIHHSI PO3BUTKY HH3KH (Di-
3uKo-Teorpadiyanx npoueci y Kapnarax B mi-
oMy i B HopHOTrOpi 30KpemMa, poaHaizoBaHO
y pociimkennsx [2, 3] Ta in. s ixapoi xapak-
TEPUCTUKH aBTOPH aHAJIi3yBaJld B OCHOBHOMY
JIaHl CHIroJlaBMHHOI cranuiil I[loxkmxKxeBchrKka Ta
MeTeocTaHIlii Spemue. [y aHamizy nepeaymMoB

Bcmyn

MIPOXOKEHHS  KaTacTpoPidHOTO  TMABOAKY
2008 p. [4] oxpiM 3ragaHuX METEOCTAHIII BH-
KOPHCTaJM MOKa3HUKUW aBTOMATHYHOI METeocC-
taHIii YopHOTipChKOT0 TeorpadivHoro craIio-
Hapy (UI'C), mo mano MOKIHBICTh IETaIbHO
OXapaKTepu3yBaTH IHTEHCHBHICTh OMAaliB 3a
el nepioa. Ha yBary 3acimyroBye gocmikeHHS
KIIMaTHYHUX TEPEIYyMOB PO3BHUTKY CYYacCHHX
CTHXIMHUX TmponeciB y OaceiiHi BEpXHBOTO
[pyty [5], sike mpoBeEHO HA OCHOBI aHAII3y
OCHOBHHUX IIOKa3HMKIB MereocTaHuin Iloxwu-
’KeBcbKa, Spemue ta UI'C. dopmyBaHHS maBO-
JIKOBOTO pexuMy BepxiB’st Ilpyra mocmimky-
Bayu [3, 6, 7] Ha OCHOBI KiTbKapiYHUX MOJIBO-
BHX IOCIIDKCHb IIpOoaHa i3oBaHa CTPYKTypa
CHITOBOTO TIOKPHBY Ta 3allacl BOAH Y HHOMY B
nepeaBecHsHui nepioa no npodinro YI'C-Tlo-
KIDKEBCBHKA ISl IPOTHO3YBaHHS BECHSHOTO BO-
JOTTILIS.

3a OCTaHHE JECATUIITTA HA MIBHIYHO-CXi-
HOMY MaKpOCXHi YOpHOTOPH CIIOCTEPIracThCs
TEHJICHIIIS 10 aKTUBi3allii mporeciB epo3ii (oco-
OJTMBO Y MPUPOJTHUX TEPUTOPIATIbHUX KOMILIE-
KCax aJbIiiChKO-CyOaNbIiHChKOTO CepeIHbO-
rip’s1) Ta popmMyBaHHS HeOE3NEUHNX MABOJIKIB,
10 TOB’S13aHO 13 3pOCTaHHIM aHTPOTIOI€HHOTO
HaBaHTAXKEHHS HA Il TEPUTOPIi, a TAKOXK 1 3 Te-
BHHUMH KJIIMaTHYHUMH 3MiHAMH.

MerToro JOCIi/PKEHHSI € aHami3 KiIiMaTHd-
HHUX TIOKa3HUKIB (KUIBKICTh Ta iHTEHCHBHICTH
OIaJIiB, TEMIIEPATyPHUHN PEKUM TIOBITPS 1 IPY-
HTY, IOTYXHICTb CHIrOBOTO TTIOKPHBY Ta 3aIlaciB
BOJI y HHOMY) 5IKi CIPHYUHIOIOTH )OPMYBaHHS
Ta PO3BUTOK IIUPOKOTO CIIEKTPa reoMopgoIIo-
FYHUX MPOIECIB, Yy TIM YMCHI W HeOe3NneuHuX
Yy KaTtacTpoidHUX.

Memoouka oocnioycenns

JlocmikeHHs: BUKOHAHI HAa OCHOBI aHAITi3y
omuHasTHpivHOTrO (2010-2020 pp.) psiny KIiti-
MAaTHYHUX [IOKA3HUKIB CHITOJAaBUHHOI CTAHI]
Ioxmwkescbka [8] Ta JlaGoparopii nanmmadr-
HOTO MOHITOpHHTY YopHOTripchkoro reorpadid-
HOro crauioHapy JIbBIBCBKOTO HaIliOHAIBEHOTO
yHiBepcuTery iMeHi [Bana @panka [9], sixi penpe-
3€HTYIOTh Pi3HI OpOKJIiMaTh4Hi 30HH. CHirosna-
BHHHA CTaHIlis [loK/KeBChbKa po3TalioBaHa Ha
Oe3micoMy CXWili OJHOIMEHHOI rOpuU Ha BUCOTI
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1450 M i Ti MOKa3HUKY B 3arajbHUX PHCaX XapaK-
TEpHU3yIOTh KJIIMATHYHI YMOBH PO3TAIIIOBAHOTO
BUIIIE aJIBITIHCHKO-CYOATBITIHCEKOTO CepPeHbO-
rip’si. YopHoripchkuii reorpadiuamii cTarioHap
(UI'C) JIsBiBCHKOTO HAIIOHABHOTO YHIBEPCH-
TeTy iMeHi [BaHa Ppanka po3TalioBaHMii HA BU-
coti 998 M y monuHi p. [lpyT (Ha BUMONOXKEHOMY
(rroBiorIALIATEHOMY KOHYCI BUHECEHHS) Y Me-
JKax JIICUCTOro cepenHborip’s. Moro moc:iai Me-
TEOPOJIOTIYHI ~MaWIaHYMKK PpO3TAIIOBaHI B


https://doi.org/10.26565/1992-4224-2023-39-02

ISSN 1992-4224 Jlropuna Ta nokimns. [Ipo6aemu neoekonorii. 2023. Bumyck 39

XBOIHOMY CTHTIIOMY Jiici (cBiTiIoBa moBHOTA 0,8)
Ta Ha BIAKPHUTIN BTOPHUHHOMYYHIM MUISHIN, IO
JTa€ MOKJIMIBICTE 1HTEPITOJIIOBATH JIaHi SK Ha JIi-
COBKPHTI TEpUTOPIi, TaK 1 Ha Oe3miciit. MeTeopo-
JIOTIUHI CITOCTEPEKEHHS TIPOBOMATHCS  BIJIIO-
BimHO 10 HacraHoBu TimpoMeTeOpOIOTIYHIM

craiisM i moctam [10] st XapakTepHCTHKH J10-
0OBHX KOJIMBaHb TEMIIEpAaTypH TOBITPs (Ha BU-
coTi 2M) Tta 1pyHTy (Ha TmbuHax 0,1, 0,2 Ta
0,4 M) BHKOPHUCTAaHO MaTepiaid aBTOMATHYHOI
Mereoctaniii «Ficher», sxa koxHi 15 XB aBTOMA-
THYHO (iKCYye ycepeaHeHi noceKky i aani [11].

Pezynomamu ma 002060penns

[lepenymMOBOIO PO3BHTKY OCHOBHHX €pO-
31fHMX 1 TpaBiTauifHuX npoueciB YopHoropw,
OKpIM iHIIMX YMHHUKIB, € (i3UYHE BUBITpIO-
BaHHSI, AK€ (OpPMYy€e YIaMKOBHU MaTepian Jis
MOJIAJTBIIIOTO HOTo mepeMinieHHs. HaliinTeHcu-
BHillIe HOTO YTBOPEHHSI CIIOCTEPIra€ThCs B ajlb-
MiHChKO-CyOaIbIINCBKOMY CEpeIHBOTIP’T Ha
TUTSTHKAX 13 BUXOJAaMH Ha MTOBEPXHIO KOPIHHUX
TOpiJ] — OCHUITA Ha OOKOBHUX 1 33/IHIX CTIHKaX Ka-
piB, KaM’sHI PO3CHUININA Ha TMPUTPEOCHEBHX i
BEPLUIMHHUX MOBEPXHIX. Y JICHCTOMY cepea-
HBOTIp’1 BUXOJIW TIOPiA MPHYpPOUYEHI B OCHOB-
HOMY JI0 CTPIMKHX CXWJIIB PIYOK Ta JHUII THM-
YaCOBHX IOTOKIB — «3BOPIBY.

Ockinbkn (i3UuHE 3BITPIOBAHHS BUHHKAE
BHACIIZIOK JOOOBOTO KOJMBAHHS TeMIlepaTypu
B MAacHuBi TipCBKHX MOpiA (TeMnepaTypHe 3BiT-
PIOBaHHS) 41 MEPIOJTUIHOTO 3aMEP3aHHS BOJIH,
sKa TIPOHWKJIA B TPIIMHU (MOPO3HE 3BITpPIO-
BaHHs), TO JIOLIJIBHO MPOAHATI3yBaTH TaKi KJli-
MaTHYHI TOKa3HUKH SIK JO00BI aMILTITY A TEM-
nepaTyp MOBITPS 1 IPYHTY Ta A0OOBI Mepexonn
temneparypu uepe3 0°C. TemneparypHe 3BiT-
PIOBaHHS MPHU3BOAMTH A0 JIYIIEHHS 1 BiJCIIO-
HEHHS MOPiA BHACHIAOK BUHUKHEHHS Halpyru

17

00’€MHO-TPaJIEHTHOTO THUIYy 4YH YTBOPEHHS
NpiOHO3EPHUCTOTO MaTepialy BHACHIJOK Ha-
MPYTy MiX MiHepajlaMH TOPOJH 3 Pi3HUM Koe-
¢ilieHTOM TEIUIOBOTO pO3MIMpeHHs. Mopo3He
3BITpIOBaHHs (JOpMY€ TEPEBaKHO KPYITHOYIa-
MKOBHUH Matepiall.

3a mociimkyBanuid 11-piuanii nepion 3a
nanumu YT'C [9] cepennst piuHa Temmneparypa
moBiTps craHosmia +5,9°C. HaiixomonHimmm
OyB ciueHb i3 CEepeaHBOI0 TEMMEepPaTypor -
4,9°C, a HaWTEIUIIIIUMHU — JIMIICHb Ta CEPIICHb
i3 Temnepatypoto +16°C. CepenHs TpUBaNiCTh
0e3MOpO3HOTO TMepioay KOMWBaNacs B MeKax
130-150 muiB. Ha posramoBaHiii BUIIE CHITrO-
napuHHIN craHuii [lokmkeBcbka cepenHbOPi-
YHa TeMIlepaTypa TOBITpS Oylia HIDKYO0
(+4,4°C). HaiixonoaHimuM micsiem Tex OyB
civep (-6,0°C), a HaWTEILIIIUM CEPIICHb
(+14,5°C) (puc. 1). Boanowac y temmeparyp-
HOMY PEXHMi ITPOCTEKEHO 3HAYHI BiIIMIHHOCTI
0 pOKaX — HAMXOJIOHIIIIMM Ha 000X CTaHIIIsIX
3a aHamizoBanuii nepion Oys 2011 pik i3 cepen-
HBOPIYHOIO TEMIIEPATypPOIO MOBITPs, @ HaHTEN-
aimum — 2019 pik.
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= = cepeabomica4Ha Temnepartypa nositpsa °C "ToxmkeBcbka"

cepegHbOMICSYHa Temnepatypa nositpa °C UIr'C

Puc. 1 — Cepennbomicsdna temnepatypa noBitps 3a nepiox 2010-2020 pp. Ha MeTeocTaHiisX
UI'C ta IToxmkeBchKa

Fig. 1 — Average monthly air temperature for the period 2010-2020 at Chornohora Geographical Station
and Pozhyzhevska weather stations
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Jns aramnizy mo60BUX aMILTITY/] OBITPS
Ha Meteoctantii YI'C, BuKoprcTaHo psa JaHUX
(TpaBeHB-BEPECEHD) aBTOMATHYHOT METEOCTaH-
wii «Ficher» mo posramosana Ha BiIKpUTIii mIi-
TSHIT Ta KOXHI 15 XB. ikcye ocepeaHeHi mo-
CeKyH/IHI TOKa3HUKW. BoHM Kpame BigoOpaxa-
I0Th eKCTPEMaNbHI TEMITepPaTypH MOBITPSI, OCKi-
JIbKU HE aMOPTH3YIOTBCS 3aXUCTOM JepeB’ THOT
MeTeoOyaku. Crijg 3a3Ha4uTH, 10 T000BI amII-
nityau 10°C 1 Bume € xapakTepHUMH A 2/3
JHIB KO)KHOTO Mics1Is (TpaBeHb-BEpECCHb) aHa-
mizoBaHoro nepioay. Haiibinbie ix ¢ikcyBanm
y cepIHi — B cepegHboMy 24 aHI Ha Micsaus (y
ceprHi 2015 poky — 28 AHiB), OCKINBKH y el
NepioJl TUTIOBUMU € BHCOKI TeMIIEpaTypH MOBi-
Tpss (K cepemHi, Tak i MaKCHMasbHi) MpH
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TIOPiBHAHO He3HAUYHiN XMapHOCTI. J[000oBi am1I-
TiTYyau Temreparypu moBiTps monan 15°C Ta-
KOX HaifyacTime QikCyBaJli y CEpITHI — B cepe-
IHbOMY 12 fHiB Ha Micsib. JI000BI aMIUTITY 1
moBiTpst moHan 20°C 3a aHaTi30BaHUU TEpiof
peECTpyBaIUC NOOAUHOKO, HAMBUIIMM MMTOKa3-
Huk — 25,2°C OyB 3adikcoBaHUIl y TpaBHI
2012 p. 3arajom MOBTOPIOBaHICTH TOOOBUX aM-
ity nositpst moHax 20°C amns oxomuip UI'C
€ HE3HAYHOK0 — Y TPaBHI BiJl OJJHOTO J0 YOTH-
pPBOX IIHIB Ha MiCsIb, Y YEPBHI — OAMH-TPH, Y
JIUIIHI Ta CEPITHI —OJIUH-/[Ba, Y BEPECHI — He Oi-
JIBIIIE OJTHOTO.

AmmniTyau Temmepatyp, ¢ikcoBaHi Ha
OYMILICHIH BiJl POCIIMHHOCTI HE3aTiHEeHIN TOBEp-
XHI pO3PUXIICHOTO TPYHTY € 3HAYHO O1TBITHMI.

| | -

TpaBeHb YyepBEHb

nnNeHb

cepneHb BepecCeHb

OxinbKIiCTh JHIB 3 T0OOOBOIO aMILTITYI00 TeMIIepaTypu noBitTps monan 10°C

DO xinpKicTh IHIB 3 T0OOBOIO aMILTITYIOI0 TeMIlepaTypu MoBiTpst moHaa 15°C

EKUTBKICTR AHIB 3 JOOOBOIO aMILTITYIOI0 TeMIIEpaTypH MoBiTps moHax 20°C

Puc. 2 — KinbkicTb AHIB i3 aMIUTITYAaMH TeMIiepaTypu noeitps nonay 10, 15120°C
3a mepion 2010-2020 pp. Ha MeTeoctanmii UI'C

Fig. 2 — The number of days with air temperature amplitudes above 10, 15, and 20°C
for the period 2010-2020 at the Chornohora Geographical Station weather station

Ha UI'C 3a ananizoBaHuii nepio; MakcuMasbHa
TeMIeparypa ONHCAHOI IMOBEPXHI CTaHOBHJIA
+39,6°C. V Teruii ce30HU HEOAHOPa30BO (Dikcy-
BaJy 1000BI aMIUTITY M TEMIIEPaTypH Ha ITOBe-
pxHi 1pyHTYy moHaxn 30°C, a aMIUTiTY 11 TIOHAA
20°C € xapakTepHUMH IS AHTHIIMKJIOHAJh-
HOT'O TUIy IOoroju AaHoi Tepuropii. BongHouac
Ha MOBEPXHI 3 3€JICHOMOXOBUM HOKPHBOM IIiJ{
MIOJIOTOM CTHTIIIOTO SUTHHOBOTO JIiCY aMILTITYIn
TEMIIEpaTyp € 3HAYHO HWKYUMU — TUIBKU Y
TPETUHI JHIB TEIJIOrO MepioAy BOHH HEpPEBH-
1y1oTh 5°C (aHTUIIUKIIOHATBHHMA THIT TIOTOJTH ),
Ta OJUH-TPU JHI cTaHOBIATH moHax 10°C (me-
PEBaXXHO y TpaBHi) .

~19 ~

I3 rimOuHOI MOOOBI AMILTITY I TeMIIe-
paTyp y IpyHTI 3IJIa/IKYIOThCS, ajie Ie BiAuyTHi
Ha rimouHi 20 cM. 1151 IXHBOT XapaKTEePUCTHKH
BUKOPUCTAHO OJMHAINIATUPIYHHUI PSJ| JaHUX
TEMIIepaTyp BUMIpIOBaHUX y OypoMy cepen-
HBOCYTJIMHKOBOMY ILEOCHUCTOMY IPYHTI Iij
MPUPOJHOIO (BTOPUHHOIYYHOIO) POCIUHHICTIO
Ha rmubunax 10, 20 1 40 cMm. Ha riu6uni 10 cM
y JIiTHI MicsLi I'PyHT MPOTpiBaBcs 10 TeMIepa-
Typu noHaj 20°C, a MakcHUMabHa aMILTITy/a
cranosuia 8,2°C. MakcuMaibH1 1000OBI aMILIi-
TyIU TEMIEpaTyp IPYHTY Y 4aci B OCHOBHOMY
CHIBMAJAN 3 HAWBUIIUMU aMIDTITYIaMU TeM-
MepaTypH MOBITPSI, ajle YiTKO BUPAKEHOT Kope-
Jasmii  HE  cmocTepiraiocs, OCKUIbKM — Ha
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TeMIlepaTypy IPyHTY 3HaYHO BIUTMBAjJa HOTO
BOJIOTICTh. 3arajioM y JITHI MICSIli MakcHUMa-
TBHI 1000B1 amIutiTy 1M Ha ruOuHi 10 cm 3Mmi-
HIOBaJIcs B Mexax 6,0-8,2°C. HaiimeHmr 3MiH-
HUMH 1i TOKa3HUKK OyJH y cepIHi, HalOinbIIe
— y 4yepBHi. Y mepexigHi ce30HU (BECHSAHUH Ta
OCiHHII) MaKCUMaJIbHI JO0O0BI aMILTITYAH 3Mi-
HIOBAJIUCS B IIMPOKOMY niana3oHi (Bix 4,0 g0
6,6°C) i3 3araabHOIO TCHICHILEID N0 3MEH-
IIEHHS NPU HAOIMKEeHHI 3uMH. B 3uMoBHiH ce-
30H Ha i TINOWHI TPYHT MpoMep3aB, a 31 BCTa-
HOBJICHHSIM CHITOBOT'O TMOKPUBY A0OOBI aMILIi-
TYIM HE IpoCcTeXyBanucs. Boxnowac 3mina no-
TOJTHUX YMOB (CHIJIbHI MOPO3H) CIIPHYUHIOBAIA
3MiHy TeMIepaTypH IPpyHTy Ha rimomHi 10 cM
HaBITh IiJ CHITOBUM TOKPUBOM IOTY>XHICTIO
nmonay 20 cm. [lepiogm Bimmur, sKi mMpoTATOM
XOJIOAHOTO TEPioy HACTABAIW BiJ OJHOTO JIO
I'SITH Pa3iB MPU3BOIMIIHN 10 YACTKOBOTO YH IT0O-
BHOTO CHITOTAaHEHHSI, a BIAMOBITHO — 10 po3Me-
p3aHHS IPYHTY Ha mii TubuHi. Bigmuru Oynm
Pi3HOT TPUBAJIOCTI Ta XapaKTePU3yBAIUCST Y
IpyHTI TemmeparypHumu amrutitygamu 0,1-
0,2°C, sxi BimoOpakadn B OCHOBHOMY 3MiHY
MOTOJTHUX YMOB.

Ha rmmbuni 20 cM mi mpoiecu Oyiu
MEHII BiAYyTHI Ta 3ad)ikcOBaHI MEHII HiX Y
TpeTHHI Bijumir. 3arajaoM Ha riuouHi 20 cM me-
PioJiv 3 BiJ' €MHUMH 3MIMOBHUMH TEMIIEpATypaMU
OynM KOPOTIIIMMH, OCKLIBKH BiJJOYBanoCs 1oc-
TYNIOBE 3HW)KEHHS TEMIIEPaTypH MPOTITOM ce-
30HY, a IXHe MiHiManbHi 3HayenHs (Bix -0,1°C
1o -0,6°C) dikcyBanu y KiHIII JFOTOrO — Ha I10-
yatky OepesHs. Y Temuii nepiog 1060Bi aMmn-
mitTyan Ha TAMOMHI 20 CM MPOSIBISLTMCS Clia-
oO1ire, a ixHI MakcUMalbHi 3HadeHHs (2,5-3,5°C)
NPUYPOYEHi JI0 AaHTUIMKIOHAIBHOTO THUITY I10-
rO/Iu.

Ha rim6uni 40 cMm y Terummii nepion Bu-
pakeHi IMOTO/IHI aMILTITY I TeMIIepaTypH, a JI0-
0OBi KOJHMBaHHS MPOSBISIOTHCS AyXe ciado.
IIpu HakgamaHHI MOrOAHMX 1 JOOOBMX aMILIi-
Ty IXHi 3Ha4eHHs csiranu noHaxa 1°C. [Ipomep-
3aHHS IPYHTY Ha IIOuHy noHan 40 cM 3a onu-
CYBaHUI TepioJ] CHOCTEpIralny TibKH y JIO-
Tomy-0epe3ni 2011 ta 2012 pp.

®dopMmyBaHHS IIapiB MEP3JIOro IPYHTY,
HOro 3aMep3aHHs Ta PO3MEP3aHHS € OAHUM i3
YMHHUKIB PO3BUTKY MPOILECiB AeDIFOKINT, sKi
MPOSIBIISIIOTECSI HA CXWIJIOBHX TOBEPXHSX, aje
1I€ € HEIOCTaTHHO BUBUEHUMH B YMOBaxX cepe-
nuborip’s Kapmat 1 YopHoropu 3okpema. Ha
nporiecy JeduIoKIIii, a TakokK Ha TporecH ¢i-
3UYHOTO BUBITPIOBAaHHA 3HAYHUN BIUIUB Mae
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repexig Temreparypu noBiTps gepes 0°C, mo
CYIIPOBOJIKY€ETHCS PO3MEP3aHHSI Ta 3aMEP3aHHs
BOIM. 3a aHATI30BaHUHN OTUHAAIATHPIYHAN TIe-
PioJ KUTBKICTh JHIB 13 IIEPEX0I0M TEMITEPaTyPH
noBitpst uepe3 0°C y micucromy cepeaHborip’i
(UI'C) y cepennpomy craHoBmia 98 3a pik, ix
(hikcyBanm B yci mepioan, okpim sita. Haii6i-
JBIIIe JIHIB 13 TaKUMH TEPEXOJaMH TeMIiepa-
TYpH MOBITPS 3aKOHOMIPHO CHOCTEPITa€ThCs y
mepexifHi mepioau: B Oepe3Hi B CepeTHbOMY iX
Oyro 20 (maitbinsmre y 2019 p. — 28), y kBiTHI
Ta nucronani — no 17 (puc. 3). Y 3umoBui, a
0COOIIMBO Yy pPaHHBOBECHSHUH Mepionu, Ha SKi
MIPUITAJIA€ IBI TPETUHH JTHIB 13 IEPEX0JI0M TEM-
nepatypu uepes 0°C, mporiecu po3Mep3aHHs Ta
3aMep3aHHs BOJW Y IPYHTI Ta Ha HOTO TOBEPXHI
€ aKTyaJTbHUMH TUTBKH JTS Ty’Ke CTPIMKUX 1 00-
PUBUCTHX TIOBEPXOHb Ha SIKUX HE POPMYETHCS
CHITOBUH TOKpUB. Y OE3CHITOBUH TIEpiof cepe-
JTHS KUTBKICTh TaKWX JHIB Y POIIi CTAHOBUTH 38,
HaWOiIbIe 1X y KBITHI, )KOBTHI Ta JTUCTOMAII.
Ha noyatky KBiTHS Ta B JIMCTOIA1 HA TIPOIECH
pO3Mep3aHHs Ta 3aMep3aHHs IPYHTY HakIajaa-
€THCSI MOTO TIEPE3BOJIOKEHHS BHACHIJIOK Ta-
HEHHS HECTIMKOTo CHIroBOro mokpusy. [Tomio-
HUI po3noain ¢ikcysaBes i Ha [TokmkeBCbKil
(TIOKa3HUKU PENpe3eHTYIOTh CyOaNbITiHChKUN
T1051C), aJie 3 MEHIIIOIO KIIBKICTh JHIB 0€3 CHIro-
BOTO TIOKPUBY.

Omnagu BIUTMBAIOTH HA PO3BHUTOK IPOIIE-
CiB 3MHBY Ta PO3MHBY, a TAKOX Ha ()OPMYBaHHS
naBoKiB 1 cemiB. CepeHbOpIYHA KiIBKICTh
OMaJiiB, sIKa BU3HAYA€ MOTEHI[IIHY HeOe3neKy
epo3ii Ha maHiil TepuTopii y HaWBUIIiH YaCTHHI
Kapmar 3a nepion 2010-2020 pp craHoBuMIIa 110-
Haa 1 600 mm (IToxxmxeBcbka), a Ha PO3TAIIIO-
BaHil Hk4e Mereoctanuil YI'C omazniB MeHIe
— 1450 mm (puc. 4). Y xomomHW# mepion Ha
AITBIIACHKO-CYOaIbMiHCBKOMY — CEpPEAHBOTIP T
OIaJ[iB BUMAJa€ 3HAYHO OiNIbINE HiXK y JCHC-
TOMY CEpeIHbOrip’i, M0 MPU3BOAUTH A0 Gop-
MyBaHHS IOTY>KHOT'O CHITOBOTO TIOKPHBY. B 0k-
peMi POKH CHOCTEPIrajiucs 3HauHI KOJHUBAHHS
CyMH OMaJ(iB — HaWMEHII 3BOJIOKCHHM OYB
2012 pix, natisonorimumu 2010 ta 2020 pokw.
3a aHaji30BaHMU MEPiOZ Y JIICHCTOMY Cepej-
HBOTip’1 MiBHIYHO-CXiTHOTO cekTopa YopHo-
rOpH 3 ONajaMH B cepenHboMy Oyio 216 nHiB
Ha pik (UI'C), a Ha posrarioBaniii Buie [Toxu-
xeBcbkiii — 180 muiB. [Iporsirom poky omaau
BHITIAJIAI0Th HEPIBHOMIPHO — Ha 000X CTaHIIisNX
iXHIf MAaKCHMYM CHOCTEpiraBcsi B TpaBHi-uep-
BHI, @ MiHIMaJIbHA KIJIbKICTh OMNAJIiB IPUIIAaAE
Ha OCIHHI MiCSAIll.
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Puc. 3 — Kinbkicts mHIB i3 mepexonom temnepatypu uepe3 0°C 3a mepiox 2010-2020 pp.
na UI'C (1) ta IToxmkeBchKiit (2)

Fig. 3 — The number of days with the temperature passing through 0°C for the period 2010-2020
at Chornohora Geographical Station (1) and Pozhyzhevska (2)
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Puc. 4 — Cyma omanais 3a micsiup 3a nepion 2010-2020 pp. Ha meteoctantisx YI'C ta [ToxxmxeBcbka

Fig. 4 — Amount of precipitation per month for the period 2010-2020 at Chornohora Geographical Station
and Pozhyzhevska weather stations

st aHanizy po3BUTKY epo3iiHHX Tporie-
CiB HEOOXIJTHO JeTalbHIllle OXapaKTeph3yBaTH
PO3IIOILIT OTIA/IiB IIPOTSTOM POKY, TXHi BUIIH Ta Ki-
JBKICTh 32 ofuH Joml. [lepeBakatrounmu € 3atsi-
JHI (ppOHTAIBHI 0L, MPU SKUX A000Ba cyma
OmajiB 3ajieBe NepeBUIIye 1-2 MM, yacTKa 3JU-
BOBHX OTA/IiB € HE3HAYHOIO.

~21 ~

Braxkarots, mo omagu monax 10 MM 3a
1100y MOXyTh (hOPMyBaTH IMOBEPXHEBUI CTIK Ha
He3aJlepHoBaHii moBepxHi [11], a Takox He3Ha-
YHI M AHATTS BOAH y BepxiB’sx Ipyra [6]. st ce-
peaHbOrip’st MiBHIYHO-CXiAHOTO cxmity YopHo-
ropu JOIIi 3 JOOOBOIO CYMOIO OINaiB ITOHAJ
10 MM He € IepeBaKatOYNMH — B TEIUTHIA TIEPi0.T
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y CEepeIHbOMY IOMICSIS (DIKCYIOTh TIO TPU-YO-
TUPH Takux fomii (puc. 5). | Tueku y TpaBHI Ta
TUIHI TXHA KUTBKICTD 30UTBIIYETHCS IO CEMH-
JIeB’SITH 3a MICSAIb, a Y YepBHI — 10 AecsiTh. Y BU-
COKOTip’1 Taki JOIIi BUITQAAIOTh YacTille — B ce-
PEIHBOMY YOTHUPH-I'SITH 32 MICAIIb, 8 B TPaBHi-Te-
pBHI — 10 Aecstd. B anpmificbko-cyOanbIiich-
KoMy Tosici YOpHOTrOopH BECHSHI OIay CHPUYH-
HIOIOTh CTPIMKE PYHHYBaHHS CHITOBOT'O ITOKPHBY,
10 MPU3BOJUTH JI0 TIOCHJICHHS JICITFOBIaIBHOIO
3MHUBY Ta (hopMyBaHH: naBokiB. [laBomku dop-
MYIOTh TaKOXK IMi3HBOOCIHHI Ta 3UMOBI JIOIII, SIKi
BUIAJAOTh MiJl Yac BiUIUT HA TIOBEPXHIO 3 yKe
BCTAHOBJICHHM CHITOBHUM ITOKPHBOM, TOCHIIFO-
I04H Horo TaHeHHs [7].

BianosinHo 10 kiacudikamii [12] HeOe3-
MICYHUMH BBKAFOTHCS JIOI, IPY SIKMX BHUIAJIA€
15-29 MM 3a 12 roauH, a CTHMXIMHMMH — IIOHA[
30 MM 3a 12 roauH, OCKUIBKM B IO€IHAHHI 3
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B KiNbKICTb AHiB i3 fo60oBOI cymMoto onagis noHag 10

MM/OEeHb
B KiNbKiCTb OHIB 3 onagamu

IHIITMMY YUHHAKAMA BOHH CTIPUYHHIOIOTH 3HAYHI
TIABOJIKH Ha pikax. 3TiTHO JOCIIDKEHHS TTepPeBU-
IIEHHS] HOPMH OTafiiB y 2—2.5 pasu, sKi HaJIXo-
IITH y TPYHT Ta T1IPOMEPEKY, CIPUIHHSIOTH i
BUIIIEHHS PIBHSA BOIM 1 TIEpEHACHYEHHS IPYHTY,
TOMY TICIIA 3TMBOBMX OMNAJiB 3HaYHA KLIBKICTH
3CYBHUX JIUITHOK TIEpe0yBarOTh y CTaIil maAroTo-
BKH JI0 crioB3aHHs. HeOe3meuHi o1 nepeBaxHo
BUIAAIOTH y TpaBHi-munHi, Ha UI'C dikcyBanu B
CepeTHBOMY I10 J[BA-YOTUPU HA MICAIllb, a iXHS
HaWOLIbIIA KUIBKICTh TPHypOYEHA IO YEpBHS,
KOJI MaiKe MOPOKY BHUIAAAIO BiJl YOTHPHOX JI0
IIECTH TaKuX JoMTiB. CTHXI1HHI IO TEX MPUYpPO-
YeHi 10 TEeTUIoro Nepioy, KOJH MOPOKY 32 CE30H
BUIIAJIA€ 110 JIBA-TPH JIOIIII 3 TAKH I1APOM OB,
a'y 2019 pori ix Oymo ax cim. Ha [ToxxmkeBcbKiit
KUTBKICTh CTHXIMHUX JIOIIB OyJia MEHIIIO0 — TTe-
PEBaXXHO OIMH-IIBA 33 TETUINH CE30H 1 CTUIBKH Y
xomomuwuii [14].
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Puc. 5 — KinbKicTh JHIB 3 OlaJjaMH Ta KUTbKICTh JHIB i3 TOOOBOIO CYMOIO PiJIKUX OTAiB TOHA
10 mwm/nens 3a nepion 2010-2020 pp. Ha mereocTaniii UI'C (1) ta [oxmxeBchbka (2)

Fig. 5 — The number of days with precipitation and the number of days with a daily amount of liquid
precipitation exceeding 10 mm/day for the period 2010-2020 at the Chornohora Geographical Station (1)
and Pozhyzhevska (2) weather stations

Epo3ziiina fist onajiB 3a1eKUTh BiJ] IXHBOT
KUTBKOCTI 32 OJTUH JIOII, IHTEHCHBHOCTI Ta TPH-
BAJIOCTI JIOIILY. 32 aHAII30BaHUHN MEPio MaKCH-
MaJibHa 100OBa cyMa OImajiB BUIIajia Ha METEO-
cranmii Iloxwmwxkesceka 21 smmcromaga 2015
poky — 843mMM (3 Hux 52,2 MM HiuHI Ta
25,1 MM JIeHHI Omaju), Ha METeOMalIaHUYHUKY
UI'C ueit pomr aag 70 MM omaiB, IO IIPU3BEIIO

~22 ~

10 (GopMyBaHHS BHUCOKOTrO (IIZAHITTS PIBHS
BOJIM TIOHAJ OJIMH METpP) ajie¢ KOPOTKOYACHOTO
naBojika. Hait0Oinbima moOoBa cyma omajiB Ha
YI'C 3adikcoBana y uepsHi 2020 p. — 75 mm (i3
HUX 40 MM HiYHI Ta 35 MM JeHHI OMajH), 110
MPU3BEJIO /0 30UIBLICHHS BUTPAT BOAM PIKH
[pyT maiike BTpu4i Ta GOpPMyBaHHS MABOJKY,
a TakoX J0 IHTEHCHBHOTO MAENIOBIaJbHOTO

rpyaeHb
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3MHBY HaBiTh Ha JIICOBKPUTHX CXmiax. Makcu-
MYM OMajiB B JiTHIO opy Ha [lokmkeBchKil
¢ikcyBaBes y ceprast 2011 poky — 70 MM 3a
100y, 3 HuX 58 MM HiuHi Ta 12 MM JenHi. 3ara-
JIOM, JoIli 3 100OBOI CYMOIO OMajliB MOHAJ
40 mm 3a mepiog 2010-2020 pp. va UI'C dikcy-
BaJI TUTbKH 11 pa3iB i BUMMagany BOHU HE IIO-
poky. Haiibinpie iX BUMano y 4epBHi-JWIHI
2019 poky (wotupu) Ta y 2020 ta 2018 poxax
(110 11Ba BIZITOBITHO).

BrnuB 0CHOBHHX XapakTEpHCTHK CHIrO-
BOTO MOKPUBY aNbIiHCHKO-CyOaIbMiiCHKOTO
cepenuborips Yoproropu Ha ¢opMyBaHHS Ja-
BUHHHUX [MPOIECIB PO3TISIHYTO Yy poOoTax
€. TuxanoBuya [15]. TaHeHHs CHIrOBOTO MOK-
pUBY BIUTMBAE€ Ha IHTCHCHBHICThH JEIOBiailb-
HOT'O 3MHBY, (opMyBaHHSI MOBEHEH Ha pikKax,
comigarokuii. [Ipu Termiii A01I0BiH MOroi, sika
HOCHJIFO€ CHITOTaHEHHS, B YMOBaX CHJIBHO PO3-
YJICHOBAHOTO PENIbe(y CIIOCTEPIraeThCsl Pi3Ke
IHTCHCHBHE TIJHATTS PiBHS BOJIH y TIOTOKAX i pi-
YKax, [0 MPU3BOJNUTH O PO3MHBY OeperiB Ta

CIPOBOKYE€ 3CYBHIi, OCHIHI i 00BaJIbHI Mpouecu
Ta nepedopMyBaHHs pycei. Bucora cHiroBoro
nokpuBy B okomuipsix UI'C y mepenBecHsHMA
riepiof (KiHelb JII0TOT0-0epe3eHb ) IyKe Pi3HU-
Jacsi 1o poKax i 3MiHIOBanacs Ha BIAKPUTHUX Hi-
nstakax Bix 70 1o10 cM, a y mici Big 40 10 5 cm.
BiamorigHo, 3amacu BOIU B CHITY ILOTO IEpi-
ony Tex 3MiHrOBaniacs Bijg 200 MM Ha BigKpH-
THX TTOBEPXHAX 1 95 MM Ha micoBKpuTHX 10 50 1
10 MM BIONOBiAHO. IHTEHCHBHICTH CHIrOTa-
HEHHS 3aJie)kana BiJl HU3KH YMOB, SIKi € JyXKe
BapiabeTbHIMH — TEMITEPATYPH TOBITPS Ta TPY-
HTY, ITTMOVHYU IPOMEpP3aHHs Ta BiATaBaHHS IPY-
HTY, HOTO BOJOTOCTi Ta TPOHUKIMBOCTI, OMa-
IiB, a TAKOXK €KCITO3MLIMHOCTI Ta 3aJIiICHEHOCTI.
Tomy cHiroraneHss 3a3zsuyvail Tpusano 10-15
JHIB 1 3aBEpUIyBaJIOCS Y Pi3Hi TEPMiHU — BiJ Ki-
HIIi Oepe3Hs 10 TIepIIoi AeKaIu TpaBHs, aje Te-
PEBaXHO y TPETil IeKasi KBiTHI. MakcHUMaIbHi
BTpATH 3aI1aciB BOJU y CHITOBOMY TOKPHBI ITiJ|
yac cHirotaneHHs ctaHoBwiIM 20 MM 3a 100y .

Bucnoexu

JI1s1 po3yMiHHS BIUTUBY KJIIMaTHYHUX 3MiH
Ha IporiecH pebe()OTBOPEHHS IOITEHO MPOaHa-
T3yBaTH KJIIMATHYHI XapaKTEPUCTHUKH 32 TPHBA-
TImMi nepio. AJle HaBiTh MOBEJCHUN aHANi3 3a
niepion 2010-2020 pp. Bkazye Ta 3Ha4HY Bapiade-
JBHICTh WX TTOKA3HUKIB BITPOJIOBXK PIYHOTO IIH-
KTy, a TaKOXK 10 pokax. BogHowac mpocrexy-
€TBCS TIEBHA KOPEJALIIS Y MeXax albIliHChKO-CY-
0aJIBITIICKKOTO Ta JIICKCTOrO cepeqHborip’s. Tep-
MIiUHI XapaKTePUCTHKH, SIKI € OTHUMH 3 TIPOBiJI-
HHUX YMHHHKIB (Di3MYHOTO BHBITPIOBAHHS NPOSIB-
JSIOTBCSL 200 y Terunid mepiox (1o0oBi amrti-
TyIU TeMIiepatyp), abo y nepexinHuii (1o0oBuit
nepexin Temneparypu uepe3 0°C). Bim3naueHo,
o Ha YI'C 1o0oBi aMIDTi Ty 11 He3aTiHEHOT TIOBe-
PXHI He3aJIepHOBAHOTO IPYHTY OyJiM BTpHUYi BU-
HIMMH, HK Ha IOBEPXHi BKPUTIH 3€JIEHOMOXOBHM
cMepeuHHKoM. JI00OBI KOJMBAHHS TEMITEpaTypu
IPYHTY MiJi IPUPOJHOI0 BTOPUHHOIYYHOIO POC-
JIMHHICIO TIPOCTEKYIOTHCS Ha TMOuHI 10 20 cM.
OmnaziB Bumazaio OUIbIle y MEXaX aabliHChKO-
CyOaIIBIICHEKOr0 CEepPeAHbOTIP’s, ajle KUIbKICTb
JIOIOBHX JIHIB, a TAKOXK HEOE3IMEUHNX Ta CTUXIMN-
HUX JIOIIiB (IKCYyBasIM OLIbIIE Y JIICUCTOMY Cepe-
nHBOTIp’1. TenmeHtii oo 3pocTaHHs KUTBKOCTI

OTaJIiB 32 aHAIII30BaHUI MEPio]l HEe BUSABICHO, SIK
1 TIBHUIICHHS TEMIIEpaTypy MOBITpA. B ambmiii-
CbKO-cybanbIiiicbkoMy mosici YopHoropu Bec-
HSIHI OMaJi CIPUYHHSUIA CTPIMKE pPYyHHYBaHHS
CHITOBOTO TTOKPUBY, IO MPU3BOJMIIO JIO TIOCH-
JICHHSI IITIOBIAIEHOTO 3MUBY Ta ()OPMYBaHHS Ki-
JIBKOX TTOBEHEBO-TIABOJIKOBUX TMiKiB Ha p. [IpyT.
[laBogkm QopMyBamm JiTHI, a TaKOX TMi3HBOO-
CIHHI Ta 3MIMOBI JIOII, SIKi BUTIAJAFOTH HA TIOBEP-
XHIO 31 CHIFOBMM TOKPHUBOM TMOCHITIOIOYH HOTO Ta-
HeHHs. CHITOTaHEHHS Yy JIICHCTOMY CepeTHbOTIp 1
3a3BHUYAii 3aBEPIIIYBaJIOCs JI0 KiHIIS KBITHS, Y ailb-
MiCHKO-CyOabITIICBKOMY TOSICi CHIKHUKH y Ka-
pax 30epiranucs J10 cepeaunau yepBHs. Ha kirima-
TUYHI YUHHUKH, 10 CIPUYUHIOIOTH iIHTeHCH((iKa-
uiro pensedodoMyrounx npouecis (y T. 4. HeOe3-
MEYHUX 1 KaTacTpopiuyHMX) MOXKHA BILUIUBATH
TUTBKH OIOCEPEIIKOBAHO, HOPMYIOUHM peKpea-
LifiHe HaBaHTaXXEHHS IS 30€pEeKEHHS JIEPHO-
BOIO TIOKPUBY Ta HEJOMYIIEHHS CTEKKOYTBO-
PECHHS B aJbIIHCHKO-CYOAIBITIHCEKOMY  Cepei-
HBOTIp’1; 00OMEXyI0UM BUPYOKH JIiCiB, Y T. 4. CaHi-
TapHi, He JOIyCKAIOUN PyX TPAaHCIIOPTHUX 3aCO-
01B jjoporamMu 0e3 TBEPJIOTO MMOKPHUTTSL.

Kongpnikm inmepecie

ABTOpH 3asIBISIFOT, 10 KOHMITIKTY 1HTEpeCIB 1010 MyOiKarlii Iboro pykonucy Hemae. Kpim Toro,
ABTOPU TIOBHICTIO JIOTPUMYBAITVCh €THYHIX HOPM, BKITFOUAIOUH TU1ariaT, (habcr(iKallito JaHuX Ta MOJBIHHY

Ty OJTIKAIIito.
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CLIMATE AS AFACTOR IN THE MODERN RELIEF FORMATION
OF THE NORTHEASTERN MACROSLOPE OF CHORNOHORA

Purpose. To analyze climatic indicators that cause the formation and development of a wide range of
geomorphological processes, including dangerous or catastrophic ones.

Methods. Statistical, system analysis.

Results. The research was based on the analysis of a number of climatic indicators (amount and intensity
of precipitation, air and soil temperature, thickness of snow cover and water reserves in it) of the Pozhyzhevska
snow avalanche station and the Laboratory of Landscape Monitoring of the Chornohora Geographical Station of
the Ivan Franko National University of Lviv, which represent different oroclimatic zones.As a result of the study,
the climatic indicators influencing the formation of modern relief processes of the northeastern slope of
Chornohora were mainly established, and their heterogeneity in the different natural territorial complexes was
characterized. Particular attention is paid to the processes of physical weathering, which are quite widespread and
form the material for the further development of erosion and gravity processes. Their development is determined
by significant temperature amplitudes and temperature transitions through 0°C. It has been established that an the
Chornohora Geographical Station, daily air temperature amplitudes above 10°C are characteristic of 2/3 of the
days of the warm period, above 15°C - on a third of the days, above 20°C in some cases, with a maximum value
of 25.2°C. The daily amplitudes of temperature on the open soil surface above 20°C were recorded on half of the
days of the warm period with repeated exceeding of 30°C. With depth, these indicators in the soil are smoothed
out, but are still noticeable at a depth of 20 cm. The transition of the air temperature through 0°C (also one of the
factors of defluxation) to the Chornohora Geographical Station was recorded on average on 98 days per year
(including 38 in the snowless period). The amount and intensity of precipitation affecting the development of
erosion processes, the formation of floods, mudflows, avalanches, and indirectly landslides and landslides.

Conclusions. It has been found that the main climatic indicators that cause the formation and development
of various geomorphological processes are precipitation, temperature, and snow cover thickness.

KEY WORDS: relief-forming processes, precipitation, temperature, erosion, physical weathering,
deflation, floods
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METHODOLOGY FOR DETERMINING THE SUITABILITY OF SOILS
FOR AFFORESTATION IN PLAIN PART OF UKRAINE

Purpose. To develop a methodology for assessing forest suitability for certain varieties of unproductive
soils.

Methods. There are used the classical methods of soil science, agrochemistry, forest science, forest man-
agement, typology and mathematical statistics.

Results. The principles of forest typology are the basis for determining the suitability of soils for foresta-
tion. Its essence lies in a comprehensive study of soil properties (soil morphometry, chemical composition) and
forestry characteristics of forest stands, as well as an analysis of the grass-shrub layer by ecomorphs. The results
of studies of the combined study of the productivity of forest stands and the properties of the main varieties of
unproductive soils (sandy, eroded and skeletal) in different natural zones of the plain part of Ukraine are presented.
Determination of the suitability of soils for forestation was assessed according to three categories: 1) unsuitable
for forestation and conditionally suitable for forestation (very dry, very poor, toxic, with a limited rhizosphere
zone, inaccessible or hardly accessible for cultivation); 2) limited suitability for forestation (dry and poor soils);
3) suitable for forestation. Packages of markers have been developed, on the basis of which it is possible to assess
both their forest suitability and determine the type of forest growth conditions of non-forest lands. When compiling
markers, preference was given to such soil indicators, which, along with informativeness in relation to soil quality,
did not require complex methods of determination. The composition of markers includes morphological, physical,
agrochemical parameters and depends on the type of soil.

Conclusions. The developed packages of markers are the basis for the scientifically based creation of for-
ests on unproductive lands, on which forest vegetation did not grow before. Their use in afforestation increases its
efficiency and makes forests more resistant to adverse environmental factors. The Methodology is intended for
forestry specialists, it can be used at enterprises, institutions of the forest sector, forest design organizations, as
well as in related industries concerned with the protection and rational use of natural resources. The methodolog-
ical developments can be included in the curricula of secondary and higher forestry-oriented education institutions.
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Introduction

The forest cover percent of the territory
of Ukraine is currently lower than it is necessary
to achieve a landscape-ecological balance, meet
the needs of the economy and the functioning of
developed forestry, agriculture and industry.
The science-based level of optimal forest cover

percent for Ukraine is 20%, and, in order to re-
alize this, it is necessary to additionally afforest
about 2 million hectares of land [1] The imple-
mentation of optimal forest cover in Ukraine is
one of the priority tasks fixed in a number of
laws, decrees and resolutions of various branches
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of executive power, in particular, the State Forest
Management Strategy of Ukraine up to 2035 [1]. In
order to increase the forest cover, it is planned to
create protective forest plantations, field shelter-
belts by forestation of new lands, primarily low-
productive, degraded and contaminated lands,
which are removed from the categories of agricul-
tural lands and transferred to the forest fund.

Considering the low level of productivity
and the non-forest nature of these lands, foresta-
tion should be preceded by work on determining
the level of their forest growth potential and gen-
eral forestation suitability, and, therefore, by for-
est typological assessment.

The assessment of the forest soil produc-
tivity has its own specifics and differs from the
assessment of agrocenosis [2 — 4]. This is primar-
ily due to the fact, that the forest is a complex
multicomponent and multifunctional ecosystem
with a practically closed circulation of sub-
stances, functioning for a hundred years or more.
Therefore, mobile forms of nutrients are used to
assess the fertility of agricultural land on which
the crops is forming during one growing season,
while the total forms of nutrients are often used
to assess the productivity of forest soils [2 — 4].
In addition, the productivity of forest stands de-
pends not only on the presence of nutrients in the

soil, but also largely determined by the granulo-
metric composition of the soil.

The author’s own experience and analysis
of numerous literary materials showed that
among the soil properties, one of the leading
markers of soil suitability for forestation is the
particle size distribution of the soil, which deter-
mines its composition, porosity, water permea-
bility and moisture capacity, nutrient status, re-
gimes of soil processes, the volume of the rhizo-
sphere zone, etc [2 — 10]. Also very important,
and in some cases decisive (soils on dense rocks),
is the thickness of the rhizosphere and humus
part of the soil profile [3, 4]. It should be noted
that the values of the particle size distribution and
other indicators of forest productivity of soils can
by no means be considered in isolation from
other factors (soils buried by sands, sandy-loamy
interlayers in the profile of sandy soils, the pres-
ence of perched water-table, topography, etc.).

Forestation based on theoretical develop-
ments that take into account the potential of land
as much as possible acquires a science-based
level, which ensures high survival and viability
of forest crops and maximum adaptation of cre-
ated forests to environmental factors.

Methods

The studies were carried out by synthe-
sizing two methodological approaches - forest
typological, as the leading method in Ukraine
for assessing the quality of forest lands, and di-
rect study of soils (field and analytical). The for-
est typological approach is based on the phy-
toindication method, i.e., the forest fertility of
the soil is assessed by the composition and
productivity of forest vegetation (primarily the
forest stand) growing on this soil. On certain
types of unproductive forest soils, trial plots
were laid, on which the productivity of forest
stands (height, quality class) and the main soil
indicators that form its fertility were studied.
There were at least 30 trees on the sample plot.
A total of 170 sample plots were established. On
the each sample plot, the soil profiles were laid
and described (the depth depended on the type
of soil and varied from 0.5 m to 2 m) and the
samples were taken for the chemical analysis.

Further under laboratory conditions the fol-
lowing soil indicators were determined according
to generally accepted methods: granulometric
composition (pipette method in modification of
N.A. Kachinskiy); humus content (method of
Tjurin in Kononova and Belchikova’s updating);
content of total forms K (in concentrated sulfate
extract, Ginzburg’s method).

At the final stage, a correlation analysis of
the dependence between the values of soil indica-
tors and the height of the forest stand were carried
out. Thus, those soil characteristics that have the
greatest influence on the height of the stand were
determined. The studies covered all natural zones
of Ukraine and the most common varieties of low-
productive soils: sod-podzolic soils on fluvio-
glacial (glacial) sands, soddy podzolized soils on
ancient alluvial sands, southern calcareous short-
profile chernozems, technozems on eluvium of
dense limestones after shell rock mining.

Results and Discussion

Degraded and low-productive lands are
now being transferred to forestry enterprises for
forestation. Degraded land includes: a) land plots

whose surface is disturbed as a result of earth-
quakes, landslides, karst formation, floods, min-
ing, etc.; b) land plots whose soils are eroded,
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waterlogged, with high acidity or salinity, soils
contaminated with chemicals, and others, while
to low-productive ones belong - agricultural
lands, the soils of which are characterized by
negative natural properties, low fertility, and
their intended commercial use is economically
ineffective (Article 171 of the Land Code of
Ukraine).

The most common degraded and low-pro-
ductive lands are now being transferred to for af-
forestation are: sandy, eroded, saline, stony, hy-
dromorphic lands. This article presents the re-
sults of the assessment of the forest growth po-
tential and general suitability of sandy, short-pro-
filed and eroded soils for forestation.

Sandy soils are common in all natural
zones of Ukraine. Despite the different condi-
tions of their formation and different origins, the
forest growth potential of these soils has more
similarities than differences. The soils of sandy
massifs can be combined into the following
groups [7]:

I. Soddy podzolized clayey-sandy and
sandy-loamy soils which were not subjected to
eolian redeposition, on sands of different genesis
(ancient alluvial, fluvioglacial). They combine a
large group of soils formed under well-illumi-
nated forests with a developed grass cover. These
soils are characterized by: uneven-grained parti-
cle-size distribution, shallow bedding of loamy
interlayers (pseudofibers), which serve as drain-
age for perched water table, and a sufficiently de-
veloped profile. They are distributed in all natu-
ral zones of Ukraine.

I1. The type of sod-podzolic soils on fluvi-
oglacial, moraine and ancient alluvial sands of
Polissia. The thickness of the humic layer ranges
from 8 to 15 cm. According to the degree of man-
ifestation of the podzolic process, the following
is distinguished:

1) Sod low-podzolic (concealed podzolic)
soils. The podzol content is expressed in the form
of grey and whitish spots, sometimes merging
into a strip not exceeding 1-2 cm between the hu-
mus and illuvial brownish horizons. They are
typical of less moistened areas - wide hilltops,
gentle slopes and elevated flat or gently rolling
areas.

2) Sod medium-podzolic soils. They are
formed on sands and sandy loam of uneven-
grained particle-size distribution with the pres-
ence of clayed interlayers. The podzol content is
expressed in the form of a grey-whitish strip 2-5
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cm wide between the humic layer and illuvial
horizon. They are found in the lower parts of the
slopes and on flat, gently rolling sands with a
deep level of groundwater.

I11. The type of soddy soils on the sands of
the Steppe zone. This type includes soils formed
according to the steppe type of soil formation on
sands with a deep level of groundwater. The de-
gree of their clay content and profile develop-
ment can differ significantly: from pure quartz
modern eolian underdeveloped sands (non-hu-
mificated and low-humificated — all non-over-
grown and slightly overgrown sands), in which
the humic layer is absent (pale yellow-colored,
fine- or medium-grained sands occur from the
surface), or it is at the initial stage of formation
(sand with some signs of humus formation is un-
derlain with a deep layer of alluvial pale-yellow
sands) up to chornozem-like clayey-sandy and
sandy loam on ancient alluvial (multiphase) of
sands, colored darkish-grey or grey pale-yellow.

IV. Saline sandy soils. They are found
mainly in the Steppe, primarily on the sands of
the coasts of the Black sea and the sea of Azov,
on their islands and spits, as well as on the an-
cient river sands adjacent to them, and in the For-
est-Steppe - on the left tributaries of the middle
course of the Dnipro river. They are found in low
areas and small depressions where the capillary
layer of groundwater is located near the surface
for most of the year.

The largest by area (> 200 thousand hec-
tares) massifs of sand deposits (quartz sands) in
Ukraine are the Lower Dnipro (Oleshkiv) sands,
located in its southern part and confined to the
ancient Dnipro riverbed. The vast areas of the
lower Dnipro region represent group 11 of sandy
soils. These soils were subjected to intense defla-
tion, as a result of which their properties differ
from sandy soils of northerly regions (Polissia,
Forest-Steppe). The suitability of the lower Dnie-
per region sands for forestation was studied in
detail, systematized [6].

When determining the forest growth po-
tential and the suitability of saline sandy lands for
forestation, these lands make up group IV of
sandy soils, as well as for determination of other
saline lands, it is necessary to be guided by the
"Methodological instructions for the soil and for-
est typology survey of saline lands" [8].

The main edificator of sandy sites is com-
mon pine. The most productive pine forests are
formed in the Polissya zone, that is, in the condi-
tions of their natural distribution area, on soddy
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low- or medium-podzolic soils on sandy and
sandy-loam deposits. The dominant types of
growth sites are fresh fairly infertile pine site
types (B2), moist fairly infertile pine site types
(B3), and fresh infertile pine site types (Ao).

In the Forest-Steppe and the Northern
Steppe, sandy growth sites are confined to the
second above-floodplain (pine forest) river ter-
races covered with a thick layer of ancient allu-
vial well-washed sands, on which soddy podzo-
lized (pine forest) clayey-sandy soils are formed.
Pine forests of the Forest-Steppe zone are almost
everywhere of artificial origin and are repre-
sented by B. conditions, and some areas (insig-
nificant in size) of gently rolling pine-forest ter-
races are A, conditions. Even less common are
dry fairly infertile pine site type (Ba), they oc-
cupy the tops of sandy hills of pine forest ter-
races, as well as fresh fairly fertile site types (C,),
which are confined to sandy loam massifs or
clayey sands with pseudofibers or buried soils.

The Steppe zone is characterized by a sig-
nificant complexity of the types of growth condi-
tions, consisting of zonal upland and intrazonal
types (floodplains, bottoms of ravines, sandy ter-
race) and a number of disturbed growth sites. The
system of the left-bank terraces of the Northern

Steppe is composed of low-humus and non-hu-
mus sands, which are the main background for
the creation of pine forests. In this zone, dry in-
fertile pine site type (A1) and dry fairly infertile
pine site type (B1) are mainly formed. However,
the gradient of soil moisture content, depending
on the topography of the site, can vary from very
dry to dry, fresh and moist. Forestation is primar-
ily limited by severe shortage of soil moisture.

Thus, the vast majority of sandy growth
areas of Polissya, the Forest-Steppe and the
Northern Steppe zones (sandy soil groups I-11)
are quite suitable for forestation. The cultivation
of forest plantations in the Southern Steppe zone,
which is primarily limited by a severe moisture
deficit, requires a differentiated approach.

To assess the forest growth potential of
soils of non-saline sandy sites, it is sufficient to
determine their most informative indicators: par-
ticle-size distribution; thickness of the humus
horizon and the content of the total KO form
(Table 1). The Table presents the parameters of
indicators that can be used to assess the forest
growth potential of sandy lands in a number of

Table 1

Diagnostic indicators ¥ to determine the level of nutrient status of sandy lands of Ukraine
(Polissia, Forest-Steppe, Northern Steppe)

Parameters of soil diagnostic indicators for determining nutrient status of Ukraine’s lands
- %
Tropho- | Physical The thickness of _humus part? of the K20, %9
profile, cm
tope clay Forest- Forest-
(nutrient (silt- Steppe Steppe
status) Clgn;j;/o Polissya Northern average Polissya Northern average
Y), Steppe Steppe
A <5 <15 <15 <15
<0.03 0.03-0.04 <0.03
4B ~5 10-15 10-15 10-15
B 5-7 15-20 15-30 15-30
BC = 5025 2530 2530 0.03-0.05 0.04-0.08 0.03-0.06
C 7-12 25-30 30-50 30-50 0.05-006 | 0.08-0.15 | 0.06-0.15
Note:

1) — the reliability level of values is 95%.

2) — the thickness of the humus part of the profile includes horizons — He+Hp (PH).
3) — the K>0 content is determined in the sulfuric acid extract.

site types: infertile pine site type (A) — fairly in-
fertile pine site type (B) - fairly fertile hardwood
site type (C), as well as their transitional variants.

It should be noted that while the content
of physical clay and total potassium requires an-
alytical methods for determining, the thickness
of the humus part of the profile is determined
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already at the first stage of soil studies. The sim
plicity and speed of determination makes this
parameter a particularly valuable indicator of
the forest growth potential of sandy soils. In
general, soil humus content is an integral indi-
cator of many factors closely related to natural-
climatic, geomorphological, orographic condi-
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tions, therefore the value of this indicator differs
quite significantly in the zonal aspect, increase-
ing from Polissia to the Forest-Steppe and the
Northern Steppe. Taking into account the high
indicator significance of the thickness of the hu-
mus part of the profile in determining the forest-
growth potential of sandy soils, its parameters
were differentiated by natural zones (Table 2).
Thus, using the data presented in Table 2 al-
ready during field survey of non-forest sandy
lands set aside for forestation, it is possible to
assess them by forest typology and determine
forest productivity at the regional level.

Based on the results of the author’s own nu-
merous factual materials, the author developed a

forestry classification of sandy soils of Ukraine
according to indicators of their forest growth po-
tential (for the conditions of Polissya, the Forest-
Steppe of the Northern Steppe) (Table 3).

The presented classification does not ap-
ply to the vast areas of the Lower Dnipro sands,
the forest-growth properties of which are quite
specific and differ from most sandy lands of
Ukraine. The developed soil indicators, which
make up the forestry classification, can be used
for the quantitative description of the pine series
of growth sites (within trophotopes A, B, C) of
the Alekseev-Pogrebniak edaphic grid.

In the steppe regions of Ukraine, soils with
a shortened profile (short-profiled soils) on dense

Table 2

Parameters of the humus part depth of the profile for forest typological assessment of sandy growth sites
according to natural zones of Ukraine

Trophotope The humus profile depth*, cm
(nutrient sta-
tus) Polissya Forest-Steppe, Northern Steppe
A <10 (15) <15
4B 10-15 15-20
B 15-25 15-40
BC 20-25 35-40
C 25-35 40-90
Note: *the depth of the humus part of the profile includes horizons — He+Hp (PH).
Table 3
Forestry classification of sandy soils of Ukraine
(for conditions of Polissia, the Forest-Steppe, the Northern Steppe)
Trophotope Physical clay con- The humus profile depth?
(nutrient sta- : K20, %?
tent,% cm
tus)
A <5 <15 <0.03
B 5-7 15-35 0.03-0.06
C 7-12 >35 0.06-0.15
Note:

1)
2)

limestones are set aside for afforestation. Their
main natural variants are southern calcareous
chornozems on dense limestones and sod-calcare-
ous soils on dense limestones, and disturbed ones
—reclaimed soils after the extraction of shell lime-
stone. These soils have a tendency to limestone
outcrops and are common in the Donbass, Myko-
laiv, and Odesa regions, and in the Crimea. Their
main characteristics are as follows: high carbonate

~31~

- the depth of the humus part of the profile includes horizons — He+Hp (PH).
- the K20 content was determined in the sulfuric acid extract (Ginzburg’s method).

content and carbonate effervescence from the sur-
face, the particle-size distribution is mainly me-
dium- and heavy clay loam, the depth of the soil
profile varies from 15 (or less) to 65 (85) cm.

The soils designated for forestation are
characterized by a very small depth of the soil pro-
file, which in the vast majority does not exceed 25
cm. Short-profiled soils are characterized by a low
level of potential fertility due to the shortened rhi-
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zosphere zone and significant dryness. The level
of their moisture content during the growing sea-
son remains consistently low and corresponds to a
dry and very dry gradient. The dryness of the
growth sites is caused not only by the climatic
conditions of the Steppe zone (high radiation bal-
ance, small amounts of precipitation with signifi-
cant evaporation), but also by the occurrence of
dense carbonate rocks close to the earth's surface.

The main diagnostic indicator for deter-
mining the level of forestation suitability of soils
with a shortened profile on dense carbonate rocks
(Pontic limestone), in particular, ordinary calcare-
ous chornozems, southern calcareous chorno-
zems, sod-calcareous soils, reclaimed soils, out-
crops of limestone eluvium to the soil surface, is
the depth of dense rock. Methods of phytoindica-
tion (by grass cover) in this case are of secondary
importance, since they only indicate the nutrient
status and moisture content of the topsoil (5-25
cm), which is absolutely insufficient for the for-
mation of woody vegetation.

Dry growth sites of the Steppe zone of
Ukraine on dense limestone deposits with a soil
profile depth of up to 30 cm, which are not threat-
ened by erosion processes, should be classified as
"unsuitable for forestation" (w). It should be noted
that the unsuitability of sites for forestation refers
to the inefficiency and inexpediency (in the ab-
sence of an erosion threat) of their forestation,
both by tree and shrub species, without applying
special agrotechnical techniques, in particular,
deep plowing. Land plots on which dense car-
bonate rock is deposited at a depth of 30 to 45 (50)
cm are limited suitable for forests (within dry
fairly fertile ultracalciophilic site types (C1). The
limitation of forestation suitability is primarily
caused by their considerable dryness). They re-
quire the use of special techniques aimed at pre-
serving and retaining moisture, special prepara-
tion of planting material and soil for planting for-
est crops, as well as careful selection of tree and
shrub species adapted to the alkalinity of the soil
solution, long-term dry conditions, and exposure
to high daily air temperatures.

In general, the soil depth of < 30 cm (the
beginning of dense rock occurrence from the sur-
face) is the limit to forestation suitability for short-
profiled soils on dense both carbonate and non-
carbonate rocks. Such soils without their reclama-
tion (deep plowing with the destruction of dense
rock, filling soil layer, etc.) are unsuitable for for-
estation. The depth of the soil over 30 cm can be
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considered as the beginning of an increase in the
level of its forestation suitability.

Soil erosion is the process of capturing soil
particles and their removal by water or wind, the
result of which is the destruction of the upper,
most fertile soil layers. The actual erosion level of
lands in Ukraine is 57%, of which 32% of the ar-
eas are subject to wind erosion, 22% — to water
erosion, and 3.4% — to a combined effect of both
types of erosion [11]. The largest areas of eroded
soils are concentrated in Luhansk, Odesa, Do-
netsk, Mykolaiv, and Dnipro regions, that is, in the
Steppe zone, where erosion covers 37.2% of the
total land area. In the Forest-Steppe, 23.4% of the
territory has been damaged by erosion (mostly in
Kharkiv, Vinnytsia, Khmelnytskyi, Ternopil and
Cherkasy regions). The eroded lands of Polissia
are mostly distributed in the forest patch areas of
Ivano-Frankivsk, the Transcarpathian, and Rivne
regions and occupy 7.2% of its territory.

Forest reclamation is one of the most effec-
tive measures to combat soil erosion. However, its
effectiveness will largely depend on the quality of
forest typological assessment of the eroded areas.
The degree of soil erosion must be assessed exclu-
sively on a zonal-regional and typological basis,
that is, within a specific physical-geographical
and forest-typological area. The forest-growth po-
tential of eroded lands depends not only on the de-
gree of erosion of the surface soils, but also on the
nature of the parent rocks on which they are
formed.

Forest typological assessment of eroded
soils assumes that all types of eroded soils (except
halogenic ones) are included in a certain type of
forest growth conditions (trophotope or edatope)
when assessing the level of their forestation suita-
bility. With this model, the forestry classification
of eroded soils clearly reflects a gradual decline in
their forest productivity as the degree of erosion
increases. Very heterogeneous forest growth con-
ditions are formed in eroded areas, which signifi-
cantly complicates their forest growth assessment.
Forest growth conditions are best in the upper part
of ravines, then they gradually deteriorate towards
the mouth and especially on the slopes of southern
exposures.

Schemes for forest typological assessment
of eroded growth sites differentiated by soil types
and characteristics of soil-forming rocks are pre-
sented below: on loamy-clay parent rocks (Table
4); on sandy rocks (Table 5), on dense carbonate,
and on non-carbonate rocks (Table 6).
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Table 4
Nutrient status of eroded soils on heavy (loamy, clayey) rocks based on their zonal-morphological
diagnostics
Natural Truncatable Horizon emerging on the
Zone, horizon earth's surface Nutrient
Soils Forest typo- | DEY level of st
logical re- Sh? evel o Sh morphological features status
gion truncating
Chornosems Forest 0 untruncated H black, dark-grey, cloddy D
(typical, pod- | Steppe, I H <1/2 H black, dark-grey, rill ero- D
zolized, Steppe sion on the surface
leached, ordi- I H >1/2 H | grey with brownish tint D
nary, south- (HP)
ern) on loess | 2d, le Il | HP | partially Ph | brown, cloddy, prone to D-C
rocks;  dark- crust formation,  car-
chestnut non- bonate effervescence
saline on loess IV | HP, | HP-com- Pk | brown, cloddy, carbonate C
rocks Pk pletely effervescence
Dark-grey on | Forest 0 untruncated He | grey, cloddy D
loess rocks Steppe 1 He <1/2 He | grey, cloddy D
2d 11 He >1/2 HI | brownish-grey, rill ero- D
sion on the surface, bean-
shaped structure
III HI | partially or 1 brown, prismatic- cloddy, C
completely viscous, very dense, crust-
ing is possible
v 1 completely | Pik, P | yellowish-brown, prism- | C (D-C)
shaped, dense, carbonate
effervescence
Grey on loess | Forest- 0 untruncated HE |dark grey, possible D
rocks (blanket | steppe, brownish tint
loams) Southern I HE <1/2 HE | grey with brownish tint D
Polissia 1I HE >1/2 or Th brownish-grey,  prism- C
2d,3d completely shaped, dense, prone to
crust formation
I Ih | partially or PI brown, prism-shaped, C
completely cloddy, dense, viscous,
crusting is possible
v PI, PI- com- Pk | yellowish-brown, prism- C
Pk pletely shaped, somewhat dense,
carbonate effervescence
Light-grey on | Western For- 0 untruncated HE | light-grey, cloddy D (D-C)
loess rocks | est-Steppe, I HE, <1/2 E light-grey, rill erosion on D-C
(blanket Southern E the surface
loams) Polissia 11 E >1/2 or Th brownish-grey, bean- C
2d,3d completely shaped platy structure,
dense, prone to crust for-
mation
111 Ih, I | partiallyor | PL,T | brown, prism-shaped, | C (C-B)
completely cloddy, dense, viscous,
crusting is possible
v PI, PI- com- Pk | yellowish-brown, prism- C
Pk pletely shaped, somewhat dense,
carbonate effervescence

Note: DEY — Degree of erosion

Sb? — Soil genetic horizon symbol
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Table 5

Nutrient status of eroded soils on sandy rocks based on their zonal and morphological diagnostics

Soils Natural | DEY Truncatable Horizon emerging Nutrient status
zone, horizon on the earth's sur- (content of physical clay,
Forest ty- face %
pological depth of H horizon, cm)
region Sb? | level of Sb | morphological A B C
truncating features (<5; (5-7; (7-20;
5-15) | 15-35) | 35-70)
Sod low- | Polissya 0 untruncated HE | light-grey, A B C
podzolic, 3d fragile, cloddy
Sod me- I HE, | <1/2 E light-grey, rill | A B C
dium-pod- E erosion on the
zolic on flu- surface
vioglacial il E [>12 or]I whitish, frag- | A B(B- |C(C-
sands completely ile, bean- A) B)
shaped platy
structure
111 I partially or | PI, T | yellowish- A A-B B (B-
completely brown, fragile, (A) A)
prism-shaped
v PI, PI- com- | P yellowish, A A A-B
P pletely steel-blue
Soddy pod- | Forest- 0 untruncated He | light-grey, A B C
zolized Steppe, cloddy
(soddy infer- | Steppe, I He |<1/2 He | grey, rill ero- | A B C
tile pine site | Polissia sion on the sur-
type) on an- | 2d, le, 3d face
cientalluvial il He |>1/2  or | HP, | brownish-grey | A B (B-|C (C-
sands completely | Ph A) B)
1 HP, | partially or | HP, | yellowish- A A-B B (B-
(Ph) | completely | Ph | brown (A) A)
v Ph completely | P yellow, steel- | A A A-B
blue

Note: DEY — Degree of erosion
Sh? — Soil genetic horizon symbol

The main and often the only indicator of the
degree of soil erosion on loose parent rocks of
heavy (loamy-clay) composition is the depth of
genetic horizons, primarily humic layer, as well as
other available parts of the soil. To determine the
level of forest growth potential of eroded soils, the
depth of horizons of the eroded soil is compared
with a reference, that is, with the same, but un-
damaged with erosion, soil unit. The reference
soils are typically modal upland soils.

To provide a forest typological assessment
of eroded soils formed on loamy / clayey parent
rocks, it is necessary to determine: typical soil af-
filiation; the degree of destruction of genetic hori-
zons relative to the modal soil (determined by the
morphological features of the horizons emerging

on the earth's surface). In this way, the trophotope
of eroded growth sites is determined, and their hy-
grotope is determined by being confined to a cer-
tain forest typological area [12] (Table 4).

For forest typological assessment of eroded
soils formed on light (sandy, sandy loam) parent
rocks, it is necessary to determine: the degree of
destruction of genetic horizons relative to the
modal soil (determined by the morphological fea-
tures of the horizons emerging on the earth’s sur-
face); physical clay content (Table 5). Thus, each
individual type of eroded soil, depending on the
degree of their disturbance, is given a forestry as-
sessment or they are defined as unsuitable for for-
estation. The trophotopes or edatopes shown in
the diagrams within natural zones and forest ty-
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Table 6
Forest typological diagnostics of eroded lithogenic soils
Natural zone, Beginning
. of  dense Type of forest
Soils Forest  typo- | ooy oceur- growth conditions
logical region
rence, cm

Southern carbonate chornozem underdeveloped on | Southern <30 unsuitable for for-
dense limestones and limestone eluvium; soddy-car- | Steppe estation *(a)
bonate on dense limestones and eluvium of limestone; | Oe, Of
Reclaimed land after limestone mining; eluvium of
limestone
Short-profiled southern carbonate chornozem on dense 30-60 Co, C1
limestones
Southern carbonate thin (thick) chornozem on dense >60 Do, D1
limestones
Ordinary underdeveloped chornozem on chalky-marl | Northern <20 Ao.1 (slope <12°)
rocks; sod primitive on chalk-marl rocks; eluvium of | Steppe Ao 1, a (slope
chalk le >12°)
Ordinary short-profiled chornozem on chalk-marl 20-40 Bo-1 —on chalk
rocks Co-1—on marl
Ordinary thin chornozem on chalk-marl rocks >40 Co-1
Soddy-skeletal short-profiled on dense non-carbonate <20 unsuitable for for-
carbonic rocks or on eluvium of non-carbonate rocks estation *(a)
Soddy-skeletal short-profiled on dense non-carbonate 20-40 ABo-1
carboniferous rocks or on eluvium of non-carbonate
rocks
Ordinary thin (thick) chornozem on dense non-car- 40-100 CD1»
bonate carboniferous rocks or on eluvium of non-car-
bonate rocks
Ordinary thick short-profiled chornozem on dense >100 Di2
non-carbonate carboniferous rocks or on eluvium of
non-carbonate rocks
Soddy-primitive (raw) on massive-crystalline rocks | Polissya <10 Unsuitable for for-
and on eluvium of massive-crystalline rocks 3d estation *(a)
Soddy-skeletal underdeveloped on massive-crystalline 10-30 A1 (AB12)
rocks
Soddy-skeletal short-profiled on massive-crystalline 30-60 B2
rocks or on eluvium of massive-crystalline rocks
Soddy-skeletal podzolized on massive-crystalline >60 Cos
rocks or on eluvium of massive-crystalline rocks

Note. * - in this case, "unsuitability" means the impossibility of creating forest plantations by conven-
tional methods without significant capital investments in the preparation of the forestry area for planting (fill

soil, destruction of dense rock, drip irrigation systems).

pological regions usually represent their pre-
dominant types, however, it should be noted
that due to the significant complexity of eroded
growth sites, they can be represented by other,
although similar in terms of productivity, types.

Soils formed on dense rocks, as a rule, are
characterized by an underdeveloped soil profile,
therefore in practice it is quite difficult to deter-
mine the degree of their erosion. This is due to
the fact that the shortened depth of the humus
horizon can be considered, on the one hand, as

a result of erosion effect, on the other hand — as
a consequence of the natural course of soil for-
mation, as well as a combined effect of both fac-
tors. At the same time, it should be noted that
the underdevelopment of the soil profile, re-
gardless of its nature (erosive influence or the
degree of soil development under the influence
of the soil-forming process), is, in most cases,
the main factor limiting the land forestation.
Thus, for practical purposes, in the silvicultural
development of lithogenic soils of eroded
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growth sites, one can completely ignore the
cause of the underdevelopment of the soil pro-
file, that is, not differentiate them by the degree
of eroded. Note that for steep slopes, a very im-
portant indicator, which will determine the de-
gree of their forest-cultural development, is the
steepness of the slope [4].

Thus, to assess the degree of forestation
suitability of eroded soils on dense rocks, it is

necessary to determine: depth of the dense rock
and genesis of the parent rock (Table 6).

The genesis of the parent rock (igneous,
sandstone, shale, chalk-marl, limestone, etc.)
determines the differentiation of growth sites
into acidophilic and calciphilic variants, accord-
ing to which agricultural techniques of creation
and types of forest crops are determined.

Conclusions

The use of the methodology generally ac-
cepted in the forestry of Ukraine methodology
for assessing the quality of forest soils by the
phytoindication method (according to the com-
position and productivity of the forest stands) is
not suitable for soils where there is no and never
was forest vegetation. For this purpose, a com-
prehensive study of soil properties and forestry
characteristics of forest stands was carried out,
which made it possible to develop a methodol-
ogy for assessing the forest suitability of non-
forest unproductive (sandy, eroded and skeletal)
soils of the plain part of Ukraine. It has been de-
termined that the afforestation of unproductive
lands should be preceded by an objective and
qualitative assessment of the type of their forest
growth conditions according to the following
soil indicators: moisture content (the associa-
tion with the forest typological area and the
level of groundwater occurrence is determined);
salinity with readily soluble salts; the depth of
humus and total soil profile; nutrient status;
chemical and mineralogical composition of the
parent rocks with mandatory consideration: spe-
cifics, duration and intensity of previous use;
the presence or potential threat of erosion pro-
cesses. The effectiveness and overall expedi-
ency of creating forest plantations will largely
depend on these factors. The chosen methodo-
logical approach made it possible to determine

the indicators of the forest-growing potential of
soils, as well as quantitatively characterize var-
ious types of habitats (infertile pine site type —
Bir (A), fairly infertile pine site type — Subir
(B), fairly fertile hardwood site type — Sugrud
(C), fertile hardwood site type — Grud (D)).

Afforestation of low-productive lands of
the Steppe zone requires a special, differenti-
ated approach, which is dictated not only by the
climatic conditions critical for the development
of forest plantations, but also by the significant
variety of its soil mantles. It should be noted that
the creation of forest plantations on low-pro-
ductive lands and barren lands requires strict
compliance with technological processes at all
stages of the creation of forest plantations, in-
cluding protection from diseases and pests, as
well as taking into account their future purpose.
When creating of commercial forests, the main
role is assigned to the economically valuable
native species, while when creating protective
forests, it is necessary, to select species that
fully ensure the performance of various protec-
tive functions by future forests (soil protection,
water and climate regulation, field protection,
reclamation, etc.), and at the same time show re-
sistance to certain negative environmental con-
ditions.
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METOJUKA BUSHAYEHHS IPUJATHOCTI IPYHTIB JJ151 BAJTICHEHHS
PIBHUHHOI YACTUHU YKPATHHA

Merta. Po3poOka MeTOMKH OLIHKH JIICOTPUAATHOCTI I OKPEMHUX Pi3HOBHIIIB MAIOTIPOTyKTHBHHX IPYHTIB.

Metoan. KnacnuHi MeTo 1 IpyHTO3HABCTBA, arpoXiMmii, JIiCO3HABCTBA, JIICOBIOPSAKYBaHHS, TUITOJIOTI] Ta
MaTeMaTHYHOI CTAaTUCTUKH.

PesyabraTn. OCHOBOIO BHM3HAUEHHS NMPUAATHOCTI IPYHTIB JUIS JIICOPO3BENCHHS € HPUHIMUIIM JIICOBOI
TUIOJNOTII. IXHS CyTHIiCTh MONATaE y KOMIUIEKCHOMY BUBYEHHI BiacTUBOCTEl IpyHTY (MOpdoMeTpii, XiMiuHOro
CKJIJly TPYHTY) Ta JIICIBHUYHMX XapaKTEPUCTHK JIICOBUX HACA/KEHb, & TAKOXK aHalli3i TpaB’sHO-4arapHUKOBOT'O
apycy 3a ekoMmopdamu. HaBeneHo pesysibTaTH KOMILIEKCHOTO BHBYEHHS NPOAYKTHBHOCTI JIEPEBOCTaHIB Ta
BJIACTUBOCTEH OCHOBHHUX Pi3HOBHUIIB MAJIONIPOAYKTUBHHX IPYHTIB (ITIIIaHNUX, €POJJOBAHIX Ta CKEIETHUX) y PI3HUX
NPUPOAHMX 30HaX PIBHUHHOI 4YacTWHH YKpaiHW. Bu3HaueHHS NPUAATHOCTI TIPYHTIB AJIS JIiCOPO3BEICHHS
OIIHIOBAIM 3a TpPhOMa KaTeropisMu: 1) HempumaTHI IS JIICOPO3BEACHHS Ta YMOBHO NPWUAATHI JUISA
JCOpO3BENeHHS (OyXe Cyxi, Qyxe OimHi, TOKCHYHI, 3 OOMEXEHOI0 pHU30C(EepHOI0 30HOI0, HEAOCTYIHI abo
BaXXKOJOCTYITHI JU1s1 00pOo0iTKY); 2) 0OMeX)eHO MpUAATHI I JIicOpo3BeaeHH (CyxXi Ta OinHi IpyHTH); 3) mpUAaTHI
JUIA  JIicOpo3BeleHHA. Po3po0ieHo mMmakeTH MapKepiB, Ha MIJACTaBl SKWX, MOXKHA OIIHIOBAaTH SK IXHIO
JICONPHUIATHICTB, TaK 1 BU3HAYaTH TUH JICOPOCINHHNX YMOB HEJIiCOBHX 3eMelib. [Ipn KoMIieKTyBaHHI MapKepiB
nepeBary HaJlaBaJiil TAKMM [TOKa3HUKaM TPYHTY, SKi HOpsZ 3 iHPOPMATHBHICTIO 1100 HOT0 SIKOCTi, HE BUMararoTh
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HaJICKJIaJIHUX METOiB Bu3HaueHHs. CKiaJ MapKepiB BKIouae MOp(oJIoriyHi, (Ghi3ndHi, arpoxiMiuHi HOKa3HUKH
Ta 3AJISKUTH Bifl THITY IPYHTY.

BucnoBku. Po3po0ieHi makeTn MapkepiB € OCHOBOIO JJIsi HAYKOBO OOIPYHTOBAHOTO CTBOPEHHS JIICIB Ha
MAaJIOTIPOIyKTUBHHX 3€MIISX, I PaHille He BUPOCTANA JIiCOBA POCIMHHICTD. [X BUKOPHCTAHHS y JICOPO3BEAEHH]
TiABHITY€e HOTro eQEeKTHBHICTH i POOUTH JIICH CTIMKIIIMMHU O HECHPUSTINBUX (aKTOpiB JOBKULILL. MeTtoamnka
npr3HAvYeHa A (axiBIiB JICOBOTO TOCIONAPCTBA, MOKE OYTH BHKOPHCTaHA Ha TMiIMPHEMCTBAX, YCTaHOBAX
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palioHaJIbHUM BHKOPUCTAHHSM INPHPOAHUX pecypciB. MeTomuuHi po3poOKM MOXKYTb OyTH BKIIOYEHI 10O
HaBYAJILHUX MPOTpaM Cepe/iHIX Ta BUIIMX HAaBYAJIBLHHUX 3aKJIaJiB JiCOBOTO MPOdiro.
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MOHITOPUHI' CAMOOUYMIIEHHS AKBATOPII IEJITH JTYHAIO I PIYKH MEPJIO
3A MIKPOBIOJIOTTYHUMMHA ITOKASHUKAMMU

Meta. AHaJli3 MOHITOPHHTY CaMOOYHINCHHS akBaTopii nenbtu JyHaro i manoi piuku Mepno (IpUTOK
Bopckin) 3a MikpoOi0IOTiYHIMH TOKa3HUKAMHU.

MeTtoan. BuzHaueHo sIKICHY Ta KUIBKICHY XapaKTEpHCTHKY PI3HHUX €KOJIOTo-TpOo(iYHMX TpyI: 3arajibHe
MikpoOHe grcio (3MY) anoXTOHHHX 1 aBTOXTOHHUX MIKPOOPTaHi3MiB; O10JOTiYHI areHTH: iHIEKC OaKTepil Ipy-
MM KUIIKOBOI MaJW4KH, YMOBHO-TIATOTeHHI OakTepii, 6akrepii p. Salmonella i Bipycu Gakrepiii — komidaru. 3a
MOKAa3HUKOM criBBigHOMEHHS (/1) 3MY aBTOXTOHHEX 1 aJIOXTOHHHX CanpodiTHIX MIKpOOPTraHi3MiB BU3HAYAIN
JIUHAMIKY 1 IHTEHCHBHICTh TPOIIECIB caMOOuHIlieHHs. PiBeHb TpodHOCTI 1 canpoOHOCTI y p. Mepiio BU3HAYAIM 33
(heHOMEHOJIOTIYHIMHI O3HAKaMH 32 METOIUKOIO po3pobienoro B YKPH/IIETI.

Pe3yabraTu. BeraHoBieHo, 1110 HailOLIbII IHTEHCHUBHI NPOLECH CAMOOYHMIIIEHHS CIIOCTEPIraJInCh B aKBa-
topii nenpTH JyHato Bumie M. PeHi i B pykaBi buctpuii. HaitOinpm 3a0pynaeHi BogHi AiisHKY — y KinmificbkoMmy
pykasi Ot M. [3main, Hwxue M. Kinist 1 Buie M. Bunkose (9-uii km). [IpoBeseHi MOHITOPHHIOBI AOCIIIKEHHS
piuku Mepio, y paiioHi CKHIy CTIYHHX BOJ IiJIMPUEMCTBA Xap4OBOI MPOMHCIOBOCTI 3a TiIPOOIONOTIYHIMH i
MIKpOOIOJOTIYHUMH TIOKa3HMKAMHU BU3HAUMIIM, 110 piuka Jyxe 3a0pyAHEeHa, 3HaXOMUTHCS IiJl BEJIMKUM aHTPO-
MIOTCHHAM HaBaHTa)KEHHSIM Ha BOJHY €KOCHCTEMY i Mae HHU3bKHiA [1c, O 3a CTYIEHEM CcarpoOHOCTI i TPOpHOCTI
piuka B 30HI CKUJly CTIYHHMX BOJ BIJHOCHUThCS 1O TinepTpodHoi i momicanpoOHoi. Ilicis pekoHCTPYKIIIT O4MCHUX
CHOpPYZ Ha MiAIPUEMCTBI Xap40BOI MPOMHCIOBOCTI CUTYAIlisl B MiCIli CKUIy CTIYHUX BOJ 3MiHMIacs: [lc 30116-
mmBest 3 1,1 1o 3,2, a akBaTopito y MyHKTI CKHIY BIHECIH JI0 noricanpo6HOi 301U, 3 03HAKAMU Me30CanpooHol
30HU, O CBIAYUTH PO TEHJCHIIIO 1O CAMOOYHUIICHHSI.

BucnoBku. Ha nporecn camMOOuYMIEHHS BIUIMBAIOTH AHTPOIIOTEHHI JpKepena 3a0pyIHEHHS BOIHUX
00’extiB. BoaHi ekocuctemu Jenbtu JlyHaro MaioTh OUIbII BUpaXkeH! TEHICHII 10 CaMOBIIHOBJICHHS, HIXK
eKocucTeMH Masioi piuku Mepio (mputok Bopckin). BeranoBieHmid MO3UTHBHU BIIMB €()EKTHBHOTO OYHIIEH-
HSl BUPOOHMYMX CTIUHHUX BOJ, SIKI CKUJIAIOThCS Y piuKy, Ha [1c, a TakokK TPOQHICTD 1 canpoOHICTh EKOCUCTEM.

KJIIFOUYOBI CJIOBA: nogepxuesuii 00nutl 06 ’€km, CamMOOHULjeHHs, ai0XMOHHI, A8MOXMOHHI, MIKPOO-
PeaHizmu, iHOUKamop 3a6pyOHeHHs.

SIx nuryBaTh: 3inuenko I. B., Bacenko O. I'., ba6iu O. B., Axrina JI. C. MOHITOPHHT CaMOOYHIIICH-
HS akBaTopii nensTH JyHato i piuku Mepio 3a MikpoOioJOTiYHUMHU MOKa3HUKaMU. JIroouna ma 0o-
exinns. Ilpobremu neoexonocii. 2023. Bun. 39. C. 39-54. DOI: https://doi.org/10.26565/1992-4224-
2023-39-04
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toring of the Danube delta and Merlo river aquatic water according to microbiological indicators. Man
and Environment. Issues of Neoecology, (39), 39-54. https://doi.org/10.26565/1992-4224-2023-39-04
(in Ukrainian)
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JKurta Ha Hamid maHeTi 3aJEeXWUTH Bif
30aNaHCOBAaHUX 1 CTIMKMX EKOCHUCTEM, Y TOMY
YUCT, TPICHOBOAHMX, SIKi OepyTh yd4actb Yy
KpPyroo0iry BOIM — OYHMINAIOTH 1 3aXWINAIOTH ii
pecypcu. Ane BOAHI EKOCHCTEMH YpasiuBi i
3a5eKarh Bil 0araTbox (akTopiB, sIKi MaroTh
NPUPOIHE 1 aHTPONOreHHE TMOXOMKeHHs. Jlo
OCHOBHHX TPUPOTHUX (DaKTOPIB, IO BILTUBAOTH
Ha CTIMKICTh ICHYBaHHsI €KOCHUCTEM BiJJHOCSTHCS
TeMIlepaTypa, Mpo30piCTh, MiHEpai3allisi BOIH,
po3uMHEHU KuceHb. J[0 OCHOBHUX aHTpPOIIO-
TeHHUX (aKTOpiB, SIKi BIUIMBAIOTH HA Tipo-
JIOTIYHUE PEKUM 1 SIKICTh BOJIH, BiITHOCSTHCSI
XIMiYHI PEYOBMHHM 1 OIONOTiYHI areHTH, SKi €
HACJITKOM CUThCHKOTOCIIOIAPCHKOI MiSUTHHOCTI, a
TaKOX CKHUJIIB y BOJIHI 00’ €KTH HEOUYHIIICHUX a00
HEJIOCTATHBO OYMIICHUX CTIYHHX BOJ, IO
YTBOPIOIOTBCS. ~ BHACIINOK  BUPOOHHWYOI i
rOCIIO/IaPChKO-TI00YTOBOT AisuTbHOCTI [1-5].

3HayHl OOCATH CKHIAHHA HEOYHILEHHUX
CTOKIB OOYMOBIIOIOTH  TakKOX 3MEHIIICHHS
BHJIOBOTO DI3HOMAHITTS Ta 3POCTaHHS MacH
CTIHKHMX 10 3a0pyAHEeHHs TiapoOioHTiB [6]. Y
3BiTi OOH, mono BukoHaHHsa llimel cramoro
po3Butky (L{ib 6 «Uncra Boja i canitapis») [7],
BIIMIYECHO, 110 y TPICHOBOJAHMX EKOCHCTEMax
OaraThOoX piuHHMX OacelHiB CBITYy crocTepi-
TaeThCsl HAJMIpHA KUTHKICTh OIOr€HHHX elleMeH-
TiB, SIKI BHUKJIMKAIOTh TMPOIIECH eBTpodikailii, a
BEJIMKa KUIBKICTh 3aBHCIIMX PEUOBHH COpOye Ha
co01 3a0pyAHIOYI pEedoBMHHM 1 OakTepii, 1m0
3HAYHO TIOTIpIIye€ SIKICTh BOAM  JUIA il
CTIOYKMBAHHS JIFOJIMHOO 1 HETaTUBHO BIUIMBAE Ha
PO3BUTOK BOAHHMX ekocucteM. Aropu [8]
BIIMIYAIOTh, MO0 CTaH MaJUX pIYOK €
IHIMKAaTOpOM CTaHy BCi€l pIYKOBOI Mepexi
KOXXKHOI KpaiHH, a OCHOBHHUMH (haKTOpaMH
JieTpasialiii Ta 3a0pyIHeHHSI MaJIUX PiYOK € 3MiHa
TiJIPOJIOTIYHOTO PEKUMY BHACIIJIOK 3aMYJICHHSI
pycel; eKCTEHCUBHOI'O BHKOPHCTAHHS BOJHHX
pecypciB 0e3 ypaxyBaHHS iX CaMOBiIHOBJICHHS
Ta CaMOOUMILICHHS; BUKOPUCTaHHA CTapux
TEXHOJIOTI¥ OYHIIICHHS MPOMMCIIOBHX CTOKIB, SIKi
€ TIPUYMHOIO aHTPOTIOT€HHOTO HAaBaHTAKEHHS Ha
PIYKOBI EKOCHCTEMH.

3HayHMiI BIUIMB, B OCTAaHHINA dYac, OKa3-
VIOTh 3MIHH KIJIIMaTy, Y TOMY YHUCJi, TEHJIICHITiS
NposiBy  IJ00ajbHOrO  MOTEIUTiHHSA, IO
TIOCTYIIOBO, TOPKA€THCS TiAPONOrTYHUX 1 TiApo-
OIOJIOTIYHUX XapaKTePUCTUK BOJHHX OO0 €KTIB
[9,10]. MiarHocTHYHA OI[iHKA TEMIIEPATYPHOTO
peXUMy TMOKazajia, L0 MpOSBH TIJI00aJBHOTO
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MTOTEILTIHHS 0COOJIMBO O3HAYHIINCh
«iHaycTpianbauid nepioa» XXI cr. [11].

HeiiMoBipHI 30MTKH JOBKILTIO 1 BOJHUM
00’€eKTaM HaHOCSTH 00€Bi Mii, sKi BinOyBarOTHCS
Ha Teputopii VYkpaiam! Y BomHI 00’ €KTH
MOTPATUISIOTh HEOE3MEeUHi XiMIUHI PEYOBUHH BijT
CHapAmiB 1 TPymHHI OTpyTH. BHacmimox pyiHy-
BaHHA OYMCHHUX CIIOPYH KaHAJI3aliitHUX HacoC-
HUX CTAHI[H B HACEJICHUX IYHKTaX, CTIYHI BOAM
NOTPAIUISIIOTE 10  pidoK  0e3  Oyap-sIKoro
ountrieHHs. HeouwineHi CKumy MICTSTh BENTHKY
KIJIBKICTh OPTaHiYHUX PEUOBWH, HEOC3MEUH] I
BOJIHOTO CEPEJIOBHINA JCTePreHTH, Qocdarw,
CIONyKH a30Ty, a TaKoXK SIS TelbMIHTIB,
rmaTtoreHHi Oakrepii i Bipycu. Take 3a0pyaHeHHS
MOXE TPU3BECTH JO BEIMKMX MaciiTaliB
€KOJIOTiYHOI KaTacTpodu i 3poOUTH TIPICHY BOIY
HEOE3MEYHOK IS CIIOKUBAHHSL.

Mo ckinany mpUpoIHUX BOJHUX EKOCH-
CTEM BXOJSTHh IEBHI aBTOXTOHHI OiOIEHO3H, SIKI
CKJIAJIAIOTHCS 3 YMCIACHHUX OIOTHINB, SIK BHIIUX
pOCIIMH 1 TBapWH, TaK HAWMPOCTIIIHX, BOJO-
pocTel, BOAHMX TpuOiB, AKTUHOMIIICTIB,
carpoditHIX OakTepii. JIKIo yMOBH iCHYBaHHS
BOJHHUX OO’€KTIB [OCUTL IIOCTIMHI, B3a€EMO-
3B’SI3KH MDK MEILIKAHIIMU OlOIIEHO31B CTIHKI Ta
MilHI. Y BHIIQJIKy BIIXWICHHS TiPOJIOTTYHOrO
pexuMy BoOAOWMH a0o 3a0pyAHEHHS BOIU
XIMIYHAMH 1 OIOJIOTIYHMMHM areHTaMH, 3 YacoM,
BiJIOYBAIOTHCS TPOIECH CAMOOUMILICHHS BOIM 1
BiJIHOBJICHHSI PIBHOBAaru BOJHUX eKocHcTeM [12,
13]. ¥V mporeci caMOOYHMIIEHHS BiIOYyBa€ThCS
3MiHa 30H campoOHOCTI — BiJ MOMicanpoOHOT
(HaitOumeIn 3a0pymHEeHoi) o d-mMe3ocanpoOHOI,
-me30canpoOHOi 1 orirocanpoOHOi (BiAOBITae
cramomy po3BuTKy) [14]. OxomomkeHHS BOAN
BHOYI, 3HE3aPa)KCHHSI BOJW COHSYHUM CBITJIOM 1
BUKUIW 3a0py/JHIOIOYMX pEYOBMH Ha Oeper
BITPOM — II¢ IPOSIBU TPOIECIB CAMOOYHMIIICHHS,
SIKI TIPUPOHBO OYHMINAIOTH BOIOUMHM. AJie JTisUTb-
HICTb JIIOJMHU 301IIBIIIYE aHTPOIIOTEHHE HaBaH-
Ta)KEHHSA Ha BOJHI 00’€KTH, 1 SKILO HEraTHUBHUI
BILIMB TIOJIOBKYETHCS JIOCUTH JIOBI'UH TEPMiH, TO
IIPOIIECH  CAaMOBIJIHOBJICHHS TalbMYIOThCS 1
MOXYTh 3HHUIIUTH aBTOXTOHHHUH OiOLIEHO3.
3a0pyMHEHHS, 0 HAIXOMATh Y BOJHUHN 00 €KT,
BUKJIMKAIOTh MOPYILCHHS MPUPOIHOI PIBHOBATH.
BinnoBnenHss  piBHOBaru Ile CKJIaJHUI
KOMIUIEKC (i3MYHUX, XIMIYHHX Ta Oi0XiMIUYHHX
PEaKIIii, SIK¥ii BU3HAYAE CAMOOUHIIICHHSL.

3HauHuil 00csr 3a0pyJHIOIOUYMX OpraHiy-
HUX PEYOBHH, SKi HE BIACTHBI IPHUPOTHUM

B
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BOJIaM, CKUIA€THCS B PIKM pa3oM i3 MIPOMHCIO-
BUMH I TMOOYTOBMMH CTOKamu. Y caHiTapHO-
eMiJIeMIONIOTIYHOMY ~ BIIHOIIEHHI  HAWOUIBIIY
HeOe3MeKy CTaHOBIISITH TOCIONAPCHKO-TIO0YTOBI,
(ekanpHi CTIYHI BOAM Xap4OBHX BHPOOHHILITB,
MKIpSHUX TianpueMcts, Oiodadpuk. Came 3
HUMH B BOJIOWMH TIOTPAIUITIOTH XBOPOOOTBOPHI
Oakrepii. Piyna Boma UIs IMX AJIOXTOHHUX
MIKpPOOPTaHi3MIB HE € CHPHUSTINBAM CEPEIOBH-
IeM JUI1 PO3MHOXKEHHS, TOMYy HasBHICTH 1X Y
BOJTHOMY CEPEIIOBHII € IHIUKATOPOM (heKallh-
HOro 3a0py[mHEHHS, aje BOHM TIGBHHH Yac
MOXYTh BIXHBaTH 1 30epiratucs. Tpusarmicts
BIDKMBAHHS NTATOTEHHUX OakTepiil 3aJieHTh Bil
iXx  (Qi3ioNoriyHMX  BIACTHBOCTEH,  CTYMCHS
3a0pyIHEHHS, HASIBHOCTI HEOOXITHUX TTOKUBHUX
PEUOBHH, TEMIIEPATypH BOJIH, COHSYHOI paiarii,
a TaKOXK BiJl KOHIIGHTpallil aBTOXTOHHHUX
canmpodiTHUX MIKpPOOpraHi3MiB — abOpHUTreHiB
BOJIONMH, SIKi € TX KOHKYPEHTaMH Yy Xap4OBOMY
nanmiory. HasiBHICTE GakTepiid TPpyIH KUIIKOBOT
NAJTMYKUA Yy BOJAI CBIIUUTH HE JIMIIE TIPO
aHTporioreHHe (hexambHe 3a0pyTHEHHs, a 1 Tpo
TMIBUIIEHAN BMICT OpraHiYHAX PEYOBHH, IO
BUHUKA€ BHACIIOK Bi]MUpPaHHS TiIpOOIOHTIB,
3MeOUThIIoro  (PITOMNIAHKTOHY 1 BOJSHUX
makpooirtie [15]. Inenrudikartis mikpoopraHis-
MIB-1H/IMKATOPIB, OIIHKA 3araJibHOT YMCEIILHOCTI
BOJTHOTO  reTepoTpodHOro  OakTepioleHo3y,
00JIIK OKpeMHUX TPYI MiKpOOpraHi3miB (eBTpod-

HHX, OJIITOTPO(HUX Ta BYTJICBOJHEBUX OaKTepiid)
Ta TX IIOTEHILINHOI aKTUBHOCTI A€ MOKJIUBICTD
BU3HAYUTH CTaH OakTepioleHO3y B PI3HKX
BOJJHUX €KOCHCTeMax. 3 ypaxyBaHHSM TOrO, IO
AHTPOIIOTeHHE HaBaHTaKCHHS Ha BOAHI 00’€KTH
MTOCTItHO 3pocTae i € (PaKTOpOM TOTIPIICHHS
SIKOCTI BOAM 1 HETaTUBHOTO BIUIMBY Ha BOJIHI
€KOCHCTEMH, IX PIBHOBAru Ta CTaJOro PO3BUTKY,
aKTyaJbHUM € TIOIIYK ONEPAaTUBHUX MIp IIONI0
KOHTPOJIIOBAaHHS WX 3MiH. Y BHPIIICHHI IIBOTO
MUTaHHS MOKE OyTH aKTyaTbHUMH JOCHTIPKEHHSI
PI3HUX TPyH BOAHHX MIKpOOpPTraHi3MiB, iX CHiB-
BiTHOIICHHS 1 MOPQOIOTIYHMI CKIIal, sSK SKICHE
OLIIHIOBaHHS 3MiH B BOJHHX E€KOCHUCTEMax ICB-
HHX JUITHOK pidoK. ToMy MeToro poOoTH € OIli-
HKa TIPOIECIB CAMOOYHIIICHHS Ta CaHITAPHO-
0aKTepiONIOTiTHOTO CTaHy 32 MIKPOOIOIOTITHIMHI
MOKa3HUKaMH Ta 1HIMKaTOPHUMH OaKTepisiMU Yy
MTOBEPXHEBUX BOJHUX O00’€KTax Ha MPUKIAMI
TUIISTHOK BeNUKOI piku J{yHaif i manoi piuku Me-
pro (mputoxky Bopckmm). JocmimkeHHsT TpoBo-
JUAJICh HArepeIoHI BikfHU, aje mij 4ac 0oifo-
BUX Jill BimOyBa€ThCS BEIMYE3HA MIKOAA JO-
BKIJLTIO, Y TOMY YHCIIi, BOOHOMY CEPEIOBHIITY, i
JUISL 3aT00IraHHs MOJAJIbIIOTO PUTHIYCHHS BO-
JHUX EKOCHCTEM 1 MOKJIMBOCTI BiJHOBJIEHHS iX
0 OE3IeYHOr0 CTaHy, MOTPIOHO O0OB’SI3KOBO
3MIHCHIOBaTH €(DEKTUBHY CUCTEMY E€KOJIOTIYHOTO
MOHITOPUHTY BOAHHUX 00’€KTIB ISl CBOEYACHOTO
BIPOBA/DKYBaHHSI 3aX0/IiB IIOJIO iX 3aXHUCTY.

Mamepianu i memoou

Marepianu 0a3yroThCS Ha BIACHOPYY-
HUX MOJILOBUX 1 TA0OPATOPHUX TOCIIHKEHHSIX.

[IpemMeToM IOCIHIPKEHHS € TPOLECH
CaMOOYHIIEHHS TOBEPXHEBHUX BOJIHUX 00’ €KTIB
(mami — BogHI 00’ €KTH) 32 MIKpOOiOIOTIYHUMU
MMOKa3HUKaAMU.

[Iporiecn camooUMINIeHHS —cCIIOCTepira-
JIUCh 1 TIOPIBHIOBAJIKMCH HA JUISHKAX BEIMKOI 1
Maioi pidok. JloCaipKyBaau akBaToOPilO JI€ib-
™1 Jynaro: Bume M. Peni, pykaB Kimiicpkmii
(6l M. Ismain, Oins M. Kimist, Bume m. Bu-
KoBe) 1 pykaB buctpmii (9-uéi xM). Mosnito-
punr p. [ynaii mpoBoauscsa mpotsarom 2019 —
2021 pp.

JocmikeHHs BOIHUX MIISHOK PiuKd
Mepno (6ins M. boroayxis) mpoBoguiau mpo-
mairom 2020 — 2021 pp., y mepioau 10 O4u-
IIEHHS CTIYHUX BOJ MiANPHEMCTBA Xap4OBOi
NPOMHCIIOBOCTI, SIKI MOTpPAIUIUIM Yy PiuKy, i
micJisl peKOHCTPYKILIl OYMCHUX CHOPYA Ha Mif-
NPUEMCTBI 3 BIPOBADKEHHIM CY4acHOI TEXHO-
JIOT1i OYMILEHHS CTIYHHUX BOJI Ha OCHOBI METO-
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na (rorarii 3 3acTOCYBaHHSM caTypariiHoi
Boau. Ilpobu Bimbupanu y micii ckumy cTid-
HUX BOJI, 1[0 BiTBOMJIMCS BiJl IiAMIPHEMCTBA, a
Takox Buie ckury 3a 300 M (dhoHOBa TOUKA) i
Hx4de ckugy 3a 300 M. CrioctepekeHHs Ipo-
BOAWIIM Yy PIi3HI TiAPOJIOTIYHI ce30HU (BIITKY,
BOCEHH, HaBECHI) 1 3a PiK, BIITKY, MiCIs BIPO-
BaJKEHHsI Cy4acHOI CHCTEMH OYHWIIEHHS CTid-
HUX BOJ. MeToau JOCHiPKEHHS — TIOJBOBI,
MIKpOOI0JIOTIYHI, T1IPOXiMi4Hi, Tigpobioori-
yHi. Binbip nmpo0 Boau 31iHCHIOBAIH 13 MTOBEP-
XHEBOI'O0 TOPU30HTY BOJHOI TOBIII BiTIOBITHO
1o JICTY [16].

Kareropiss BOJOKOpPHCTYBaHHS BOJHHUX
00’€KTIB, M0 TOCIIPKYBAIUCH — JUIsl KyIaHHS,
CHOPTY 1 BIATIOYMHKY HACEIEHHS, & TAKOX BO-
JOWMH B MeXax HaceleHUX Miclb. MOHITOpH-
HTOBi JIOCII/PKEHHSI ITPOBOJMIN Yy Pi3HHUX Ce-
30HHHX peXuMax. Temrmeparypa BOIM Mix 4yac
Bii0opy mpob 3 p. [yHait Oyna: y tpasui — (20
—22)°C, numui — (26 — 27) °C, sxoBtHi — (18
— 20) °C. Temneparypa BoaM mia yac Bigbopy



ISSN 1992-4224 Jlroguna ta poskius. ITpobaemu meoekosorii. 2023. Bunyck 39

npo6 3 p. Mepno Oyna: y tpasui — 20 °C, nu-
nui — 27 °C, xostHi — (19) °C.

OI1iHIOBaHHS €KOJIOTIYHOTO 1 CaHITapHO-
0aKTepiOoNOTIYHOTO CTaHy BOJHHAX OO0'€KTIB
MPOBOJIVIIM 32 HACTYIHOIO CTPYKTYPOKO MiK-
pPOOHUX yTPYITyBaHb:3arajJbHe MiKpOOHE YHCIIO
(3MY) aBroxtonHoi Mikpodmopu i 3MY anox-
TOHHOI MiKpo(dIopH, 6aKTepii rpynH KUIIKOBO1
nammukd (BI'KII), y Tomy uwmcmi, ymoBHO-
MaTOTEHHI, JaKTO30-TIO3UTHBHA KHIIIKOBA Ta-
muuka (JIKII), marorenHi eHtepobakrtepii Ha
npukiaai poauau Salmonela i komidaru. Kon-
LEHTpAaIlil0 OaKTepili, B OMUHUII 00CITY BOIM,
BUMIPIOBAIM Y KUTBKOCTI KOJIOHIEYTBOPIOIOYHX
onunuik (KYO); koHueHTpaio komdaris — y
KUTBKOCTI  OJISIIKOYTBOPIOIOYHMX  OJUHHIb

(bYO). BumiproBaHHsi MiKpoOiOJOTiYHHX ITO-
Ka3HUKIB TPOBOJIWIIM i3 3aCTOCYBaHHSIM CTaH-
JapTHUX METO/IB, SIKi MPUAHSTI Y BOAHINA MiK-
pobiomorii [17, 18, 19].

PiBerr TpodHOCTI i campoOHOCTI ¥ P.
Mepno BuzHavanu 3a (PEHOMECHOJOTIUHUMHU
O3HaKaMU 3a METOJIUKOI0 po3pobienoro B YK-
PHJIIEIT [20]. O6mix GiormaHKTOHY B mpobax
BOAUW p. Mepnu mpoBOAMIM 3a JOMNOMOTOIO
MIKPOCKOITIYHOTO METOAY JIOCHIDKCHHS (32
30impmenHsM y 400 pa3iB) 3 migpaxyBaHHSAM
KIITHH B Kamepi ['opsieBa.

CraructuuHy 0OpoOKy eKCIepuMeHTa-
JBHUX JAHUX BUKOHYBAIM B  Iporpami
Microsoft Excel.

Pezynomamu i 062060pennsa

st oriHIOBaHHS MPOIIECiB BiTHOBJICHHS
1 CAMOOYHMIIIEHHS], @ TAKOK BCTAHOBJICHHS CTY-
MeHsT MIKpOOi0JIOTIYHOr0 3a0pyaHEHHS AOCHTi-
JOKYBaHUX JUISHOK akBaTopii menptu JyHaro i
piuku Mepio, B mpobax Boau BuzHadanu MY
canpodiTHIX OaKTepiH, sKi HaleKalu 10 aB-
TOXTOHHOI (BiacHOi) MIKpO(IOpH BOIHUX
00’exTiB i 3MY anoxToHHOI Mikpodopu (cy-
KYMHOCTI MIKPOOpPraHi3MiB, IO MOTPAMUIN
330BHI 13 pi3HUX JpKepen 3a0pyaHEHHs), a Ta-
KO IX CIiBBigHOIIEHHS. YHCEIBHICTL aBTOX-
TOHHUX MIKPOOPTraHi3MiB — II€ IMOKa3HHK iX
AKTUBHOCTI. AJIOXTOHHI MIKpPOOPTaHi3MH IMpH-
CYTHI Y BOJIOMMI, JIMIIIE SKIIO € TOCTIHHE JKe-
peno iX HaAXOKEHHS. AJIOXTOHHI 1 aBTOX-
TOHHI MIKPOOPTaHi3MH € KOHKYPEHTaMH LI0J0
JKUBJICHHS, TOMY MAalOTh aHTaroHICTHYHI Bif-
HOLICHHS Y PEe3yJIbTaTi 4Yoro B JOCUTh YHCTHX
BOJIONIMaxX aBTOXTOHHI MIKPOOPTaHi3MH BHUTIC-
HSIOTh JIOXTOHHI. [[0Ka3HUK CITiBBiAHOIICHHS
YHCEIBHOCTI aBTOXTOHHHX 1 QOXTOHHUX I'PYII
Mikpoopranismis (/1c) — € MikpoOiosoriaHIM
MOKa3HUKOM CaMOOYMIIIEHHS BOJHOTO 00’ €KTa,
SIKHI JTO3BOJISIE CYIUTH PO AUHAMIKY 1 IHTCH-
CUBHICTh IPOIECIB BiJHOBJICHHS BOJHOI €KO-
cuctemu. Skio [lc nopiBHIOE «4» 1 BHIIE, TO,
BB2)XKAEThCS, MO MPUPOJHUIA OioyoriuHuil Oa-
JIAHC BOJIHUX €KOCHCTEM Ma€ IMO3WTHUBHY TEH-
JICHITIF0 10 BigHOBIEHHS. L1 pi3HuIA OibIm
BUPaXCHA IIPHU 3aBEPLICHHI MPOILECIB caMOo-
YUIIEHHS. SIKIIO 4YHCeNnbHI 3HA4YeHHS 000X
rpyn Oau3bKi 200 MOKa3HUK HIXKYE «4» — 11e
CBIAYUTH MPO HASBHICTH pKepena 3a0pyaHeH-
HSl BOJHOTO 00’€KTy OpPraHiYHUMH PEUOBHHA-
MU 1 O10r€HHUMH eJIEMEHTaMH.

Hocnioscennna oinanox axeamopii Oe-
asmu Jlynato. CanpodiTHi reTepoTpodHi Mik-
POOPTaHi3MHU 3MIHCHIOIOTH MTPOIIECH MECTPYKIIil
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OpPTraHiYHUX CIOJYK 1 TakKUM YHHOM OepyTh
y49acTh B CaMOOYHMIICHHI BOJHHX OO0’ €KTIB.
UncnenHictp  OakTepii  mi€i  eKoJoro-
Tpo(igHOI TPYTH € TOKa3HUKOM iX aKTHBHOCTI.
VY mpobax Boau BuzHadanmu 3MY aBTOXTOHHUX
1 aJOXTOHHHX MiKpoopraHi3MiB. Pesymprarn
JocipKeHs pod Boaw 3 p. AyHait moxo 3MY
Hazgadi B Ta0um. 1.

Busznaueno (tabum. 1), mo 3MY Beix 10-
CJIJKYBAaHUX P00 y IIIOMY BIJIIOBIAAJIO BMi-
CTy canpo(diTHUX MIKPOOPIraHi3MiB ISl KOX-
HOro ce3onHoro mepiomy — (103 109)
KYO/cm®. Tlokasumk cmiBBimHOmeHHS 3MU
ABTOXTOHIB 1 QJIOXTOHIB JIOCUTh BapilOBaB 3a-
JIeXKHO Bij AinsHKY akBaropii (Puc.1).

Tak, Ilc, sxuit OyB OimbImmii 3a «4»,
CIIOCTEpITraBcsl MPOTATOM BCHOTO IMEPioay Mo-
HITOPWHTY JHIe B po0i Boau 3 akBaTopii Jy-
Hato Bumie M. Peni i pykaBa buctpuii (9-uit
kM). OcoONMBO BHCOKI 3HAYCHHS IMOKa3HHKA
BiZMiueHi B mpobax, BifiOpaHUX y TpaBHi BU-
me M. Peni — 12,5. lle cBimumuth mpo Te, 110
canpo(iTHI aBTOXTOHHI MIKpPOOpTaHi3MH aK-
TUBHO OEpyTh y4acTh y MpOIecax CaMOOYH-
IIeHHs] JaHWX JUITHOK BOJHOTO 00’ekTy. Ha
IHIIMX JIJSTHKAX, M0 JTOCIIHKYBaINCh, HABECHI
1 yIiTKy, BiOyBaJUCh TOBUIBHI MPOIECH ca-
MOOYHILIEHHS, OCOOJIMBO Ha JIISHIN pyKaBa
Kimiicekoro Buiie M. Buikose.

BoceHn TmOKa3HHK CaMOOYMINCHHS Ha
Ii# JiIsHI HaOIM3UBCS 10 «4», a Ha OCTAaHHIX
noinsHkax mepeBummB «4». IMoBipHO, Temme-
paTypHUil peXHM CIpHSAB NPUTHIYEHHIO PO3-
BUTKY aJIOXTOHHOI Mikpodiopu. Lle cBiguntsb
PO MO3UTHBHY AMHAMIKY MPOIECIB CaMOOYH-
[IEHHS Ha [UX JUITHKAX 32 MiKpOOiOJIOTiYHIM
MTOKa3HUKOM.
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Taoauna 1

PesyabraTu gocaimkens 3MY (KYO/cm®) canpogiTHux Mikpoopranizmis

Ha JinsgHKax akBaTopii ynaio

The results of studies of the TMC (CFUs/cm3) of saprophytic microorganisms
in the areas of the Danube water area

Table 1

Iepiox BinGopy

TpaBeHb JINNICHb KOBTECHb
IIynkTH Bindopy npod E E . E E q E E q
9 Q )
g N g N g N

g 3 g | 3 g | 3
p. Jlynaii Bume m. Peni | 28700 | 2380 | 12,5 | 22670 | 3770 | 6,0 3700 | 420 | 88
f&iiBMK‘IJ;ﬁ‘:;‘;““ 1480 | 540 2,7 | 15000 | 6000 | 25 1800 | 410 | 44
fgp‘l‘;‘f{fglg;ﬁ;“ 24700 | 6492 | 3,8 43000 | 13670| 3.1 4600 | 1060 | 4,3
2’;;‘; Ifd‘“éf;’;g‘i) 4500 | 1250 | 3,6 | 35000 | 11670 | 3,0 2200 | 610 | 36
gf_ I;?fbg”p““ - - ~ | 21000 | 5000 | 42 4400 | 960 | 4.6

Yac sinbopy
HﬂRCCHi BJIiI’N)’ BOCCHH

4
—_
=

x (=] o
L N

-—
I

Ilc. (MoKa3HUK CaMOOYHILICHHSA)

[Tynkrn Biadopy

2 3 4

1 — p. Aywnaii Bume M. Peni; 2 — pykas Kinidiceknit (611 M. I3main); 3 — pykas Kinmiticekuit (amxdae m. Kimis);
4 — pyxas Kinificekuii (Bume M. Binkose); 5 — pykaB buctpuii (9-uit km)
Puc. 1 — Jlunamika /lc 3a mepiog cocTepexeHHs

1 — the Danube river above the city of Reni; 2 — Kiliysky arm (near the town of Izmail);
3 — Kiliysky arm (below the city of Kili); 4 — Kiliysky branch (above the town of Vilkove);

5 — Bystry branch (9th km)
Fig. 1 — Ri dynamics during the observation period

Pesynbratu minpaxyHKy KiJIbKOCTI JIak-
TO30MO3UTUBHOI KumrkoBoi mannyku (JIEIT) Ta
ymoBHO-iatroreHHnx BI'KII Hamani y Tabmnu-

max 21 3.

3a ganumu Tadi. 2 sugHo, JIKII, sxi €
iHAMKAaTOpOM (heKanbHOro 3a0pyAHEHHS, TPH-

cyTHI B ycix npobax. [Tokasuuk JIKII, 3a BU-
HATKOM JinsHky p. JyHaiil Bume M. Peni nase-
CHI, Y BCIX BOJHHX O0’€KTax IIEPECBHIIYBaB
CaHiTapHI HOPMATHBM ISl BOJHUX 00 €KTIB
KYJbTYpHO-TIOOYTOBOT'O BOJOKOPUCTYBAHHSI.

~43 ~
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Taoaunsa 2

PesyabTaTu BusHavenns ingexcy JKIT (KYO/am®) na ninankax aksaropii p. dynaii

Table 2

The results of determination of the LEC index (CFUs/dm3) in the areas of the water area
of the Danube River

. Iepioa gocaigxenHs

IlyuxTH BigGopy npo6

TpaBeHb JINNIeHb JKOBTE€Hb

p. Aynaii puie 5000 12000 6600
M. Peni
PyKaB Kmmc“I,KI/H/I 12000 31000 8330
(6ins M. I3main)
Pykas Kmm(;bgnn 30000 38000 7670
(amxde M. Kinmis)
PykaB Kinificbkuii 16000 48000 23000
(Butmie M. Buikose)
Pykas buctpuii (9-uii km) 12000 13500 11300

Haiibinpie mepeBUIleHHs] HOPMaTUBHUX
MOKA3HUKIB CIIOCTEPITaNoch YITKy B aKBaTOpii
Bumie M. Bunkose — y (9,6 — 14) pagiB; 0ins m.
I3main —y (6,1 — 9,2) pazi; Hmxue m. Kinmist — y
(3,2 — 7,6) paziB. Ajie i B iHIINX KIIMAaTHYHUX
yMoBax croctepiracs Benukuid Bmict JIKII B
akBatopii pykaBa Kimiickkoro OIS BEITUKUX
MicT. Lle CBITYMTH MPO HAIXOMKEHHS B BOJOM-
MH 3a0pyIHEHHS aHTPOIIOTEHHOTO IOXODKEH-
HS, y TOMYy YHUCIi, OlOJOTiYHOTO, IO CIIPHSE
MacoBOMY PO3BHUTKY OakTepiii B yMOBaxX HasiB-
HOCTI OpTraHiYHHX PEYOBHH 1 OIOT€HHUX CIIO-
nyk. Y Bcix npo6ax Boau OyJiu MPUCYTHI YMOB-
HO-TIATOTeHHI eHTepobakTepii:  Proteusr sp.,
Citrobacter sp., Enterobacter sp., a maxooic
Bacillus sp., Pseudomonas sp. i Enterococus sp.
BuioBuii ckiiaj; yMOBHO-TIATOI€HHUX MIKPOOP-
raHi3MiB HaJIaHO Yy Ta0JuIl 3.

Pesynbratn MikpoOiomoTiuHUX aHaji3iB
MOKAa3aJH, M0 OKPIM E€HTEepPOOaKTEepiid, 10 SKUX
BinHocsatees JIKII, Lumpobaxmep sp., Eume-
pobaxmep Sp., Proteus sp., B mpobax imeHTH(Di-
xoBaui Bacillus sp., Pseudomonas sp. i
Enterococus sp. Y BiICOTKOBOMY BiTHOIICHHI
JIKTI, 1m0 HOpMY€ThCsI CaHITAPHUM 3aKOHOJIAB-
CTBOM, CKiaaana, oinbme 50% y Boxi p. JyHait
Bumle M. Peni (J1iTHi 1 ociHHi mpobu), pykasa
buctporo (BecHsHi, ociHHI TipodH), pykasa Ki-
miiicekoro 6ins M. [3main (JtiThi mpo6bu). Y mpo-
Oax, BimiOpanux i3 Kinifickoro pykaBa HMX4Ye
M. Kisis i Bume M. BuikoBe nepeBakaim ymo-
BHO-TIATOTEHHI eHTepobakTepii. [IpencraBHUKH
TaKUX YIPyHOBaHb MIiKpOOPraHi3MiB, K [{um-
pobaxmep sp., Bacillus sp., Pseudomonas sp.,
Enterococus sp. y BojiHI 00’ €KTH TOTPAIUIAIOTh
31 CTIYHHMH KOMYHAJIBHUMHU BOJAMH, 3IIMBOBH-
MM CTIYHUMM BOJAMHU 1 31 3MUBAaMH 3 IIOJIB.
Xodva, YMOBHO-TIATOT€HHI OakTepii HE HOPMY-
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IOThCSI, aJIe 1X BUCOKUH BMICT y BOJII BUKJIMKAE
HebOe3neKy Uil 3I0pOB’Sl HACENICHHA 1 SBIISIE
KOHKYPEHTHY XapuOBY OCHOBY JUIsi a0OpHICH-
HUX canpogiTHUX MiKpOOPTaHi3MiB.

3 HEOuHIleHUMH a00 HEIOCTAaTHBO OYH-
MICHUMH CTIYHAMHA BOIAaMH B BOIHI 00’ €KTH
NOTPAIUISIIOTH MATOTE€HHI eHTepoOaKTepii poau-
uu Salmonela, sxi BimHOCATHCS 10 AyKe HeOes-
MeYHuX 30yIHUKIB 3aXBOPIOBaHb. bakTepii po-
auar Salmonela Buainsm i3 pod BoaM MeTO-
JIOM HaKONIMYYBaHHS, 3 HACTYITHOK 1HIUKAIIIE0
Ha CEJISKTUBHUX CEpEOBHIIAX LIONO BIACTHU-
BOCTeH 1i€l poauHu. Pe3ynbraTé BH3HaYeHHS
30yauukiB  Salmonela sp. Ha mingHKax AeNbTH
p- Aynait Hagani B Tabmui 4.

IpoBenene TecTyBaHHS MPOO BOJIH CBif-
quITo npo HasBHicTH Salmonela sp. y GibiocTi
npo0ax BOAW, MO JOCHIDKYBaJIUCh. Tak,
Salmonela sp. BuzHayeHa y Bcix npobax BOIH 3
pykaBa Kimilicekuii, mo Buiie M. Bumkose i
Hwkde M. Kinis; y mpobax 3 pykasa buctpuii
(9-mii kM) BH3HAuYCHA YIITKY 1 BOCEHH; Y MPO-
0ax Bomu, BifiOpaHux Buie M. Peni i Oins m.
I3main — Bmitky. Hassaicte Salmonela sp. y
BOJIi CBIYUTH NPO MOTEHIHY eIieMiuHy 3a-
rpo3y. AJsie OUTbIN JeTalbHE BH3HAYCHHS ITUX
OakTepiil ceposioriyHUM MeToJoM He OyJo me-
pendaueHo TOCTIIKSHHAMHU.,

Komiparm — Bipycu, siki pO3MHOXKY-
IOTBCSL Yy KIIITHHAX OakTepill rpyny KHUILKOBOI
MAIWYKK, 3 HACTYIMHUM 1 JizucoM. Komidaru
HAXOMSAThCSI B KHUIIEYHHUKY JIIOJWHU Ta TBAPHH
i B 00'ekTax MOBKILI, 3a0pyaHEHUX (ekamis-
MH, TOMY BOHH € TOKa3HHUKaMH (heKaIbHOTO
3a0pyTHEHHSI BOJM KHITKOBUMHU €HTEPOOaKTe-
pisiMH, a BMICT iX HOPMYETBCSl Y TIOBEPXHEBUX
BOJHUX 00’ekTax. Pe3synpTatn BU3HAYCHHS
koJiariB HajaHi B TaOIHUIII 5.
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Table 3

Tadauus 3
PesyabTaTi inenTHdiKanii yMOBHO-TaTOreHHHX 0aKTepii
Results of identification of opportunistic bacteria
IIynkTu Binodopy Ilepion nocainkeHHs
npood TpaBeHb JIMIIeHb JKOBTEHb
JIKII — 7,1%; JIKII - 53,3%; JIKII - 86,8% ;

p- HyHaii Buie

YMOBHO-TIATOT€HHI:
Lumpobaxmep Sp.,

YMOBHO-TIATOT€HHI:
Enumepobaxmep sp.

YMOBHO-TIATOT€HHI:
Enumepobaxmep Sp.

Enterococus sp.

Enterococus sp.

M. Peni Enmepobaxmep sp. i | Lumpobaxmep Sp.,. Lumpobaxmep sp.,
Proteus sp., Proteus sp., Proteus sp.,
Pseudomonas sp. Pseudomonas sp. Pseudomonas sp.
JIKIT — 42,9%; JIKII — 62,3%; JIKII - 41,5%;
YMOBHO-IIATOT€HHI: YMOBHO-TIaTOTeHHI: YMOBHO-TIaTOTeHHI:
Lumpobaxmep sp., Lumpobaxmep sp., Lumpobaxmep sp.,

Pyxkag Kiniticekuii | Enmepobaxmep sp., Eumepobaxmep sp., Eumepobaxmep sp.,

(61 M. I3main) Proteus sp., Proteus sp.; Proteus sp.;
Bacillus sp; Pseudomonas sp., Bacillus sp.

Pseudomonas sp.,
Enterococus sp.

Pseudomonas sp.,
Enterococus sp.

Pseudomonas sp.,
Enterococus sp.

JIKII — 48,4% ; JIKII — 48,8%; JIKIT — 9,7%;

YMOBHO-TIATOTEHHI: YMOBHO-TIATOTEHHI: YMOBHO-NIATOTEHHI:
Pyxkag Kinmiticekuit | L{umpobaxmep Sp., Enmepobaxmep sp., Lumpobaxmep sp.,
(moxae M. Kiis) Eumepobaxmep sp., Proteus sp. Eumepobaxmep sp.,

Proteus sp., Bacillus sp, Proteus sp,

Bacillus sp. Pseudomonas sp. Bacillus sp.

JIKII — 28,6 %; JIKIT — 49,7%; JIKII — 48,9%;

YMOBHO-TIATOTEHHI: YMOBHO-TIATOTEHHI: YMOBHO-MIATOTEHHI:
Pyxkag Kinmiticekuit | L{umpobaxmep Sp., Llumpobaxmep Sp., Lumpobaxmep sp.,
(Bume Enmepobaxmep sp., Enmepobaxmep sp., Eumepobaxmep Sp.,
M. Buskoge) Proteus sp., Proteus sp., Proteus sp,

Enterococus sp.

PykaB buctpuit
(9-mit km)

JIKIT — 80%;
YMOBHO-IIATOT€HHI:
Lumpobaxmep sp.,
Eumepobaxmep sp.,
Bacillus sp.,
Pseudomonas sp.,
Enterococus sp.

JIKIT — 13,7%;
YMOBHO-TIATOT€HHI:
Lumpobaxmep sp.,
Eumepobaxmep sp.,
Proteus sp.,
Pseudomonas sp.,
Enterococus sp.

JIKII — 57,6%;
YMOBHO-TIaTOT€HHI:
Lumpobaxmep sp., En-
mepobaxmep Sp.,
Proteus sp.,

Bacillus sp.,
Pseudomonas sp.

Taoauus 4

Pe3ynbTaT BU3HA4YeHHsI 30y/AHUKIB 3axBopoBanb Salmonela sp.

Table 4

The results of determining the causative agents of Salmonella sp.

I[MynkTH Bindopy npo6

Iepioa Bixdoopy npo6

TpaBC€Hb

JINNICHb

/KOBTCHb

HasIBHICTh 200 BiACYTHicTh 30y 1HUKIB

p. AyHaii Bumie +

M. Peni

Pyxas Kimilcpkuit +

(6inst M. I3main)

Pykas KIJ'III/I(.:LFI/II/I + + +
(amxae M. Kimis)

Pyxas Kimilicekuii + + +
(Bume M. Briikose)

Buctpuit (9-uit km) - + +

IIpumiTka. «+» — BU3HAYEHI; «-» — BiACYTHI
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Tabauus 5
Pe3yabTaTu BU3Ha4eHHs Kodidaris (BYO/m°)
Table 5
Results of determination of coliphages (PFU/m3)
IyukTH Bindéopy npoo Iepion sixbopy npod
TpaBeHb JINIEHb JKOBTEHb

p- Aynaii Bume M. Peni 450 990 385
Pykan Kiniiicoiiit 820 1000 200
(Ostst M. I3main)
Pyxas Kiniichicnit 820 2833 333
(amxue M. Kinis)
Pykag Kiniiicbkuii 640 766 400
(Bumie M. Buskose)
buctpuii (9-uit km) 580 733 268
IIpumitka. Bodekrax rocrionapcbko-no6yToBOro BOJOKOPUCTYBAaHHS B 03[JOPOBYHX, PeKpeaniiiHuX, CIIOPTUBHUX IULIX, a
TaKOX JJIsl BOJHUX 00’€KTIB B Mexkax HaceneHux myHKTiB BMicT JIKII He moBuHeH nepesumntyBatu 100 BYO/ms (monarox
11 no «/lep>kaBHUX caHITAPHUX MPABUJI IUIAHYBAHHS Ta 3a0yZOBH HAcelEHHX ITyHKTIB», 3aTBEpIKEHHX Haka3zoM MiHic-
TEepPCTBA 0XOPOHH 310poB’st Ykpainu Big 19.06.1996 p. Ne 173)

3 maHux Taba. 5 BH3HAUEHO, IO B YCIX
mpobax BOAM BENHYMHHU KoumiariB mepeBu-
uyoTh HopMaTuBHi Bumoru (100 BYO/mv® ).
Haii0inpm 3a0pynHeHi iHAMKATOPHUMHU Bipy-
camu akBaropii pykasa Kimiticekoro. Lle Mmoxe
CBIIUUTH MPO HeOe3NeKy KOHTaMiHallii piuHOi
BOJIM IHIIIMU €HTEPOBIpyCcaMHu.

Ouinka cmany piuku Mepno 3a MiKkpo-
oionociunumu nokasnuxkamu. P. Mepno —
npuToka Bopckiy, BiTHOCHTHCS 0 MalllX pi-
YOK, SIKa 3 4aCOM CTaHOBHTBHCS BCE OLIBII Mij-
KOBOJHOIO. Y piUKy MOTPAIUIsIOTh CTiYHI BOAX
BiJl MiJIPUEMCTB, BiJ HEOPraHI30BaHUX JIXKe-
peNl CKUIY, a TaKOX 3JIMBOBI BOJM 1 3MHBH 3
noJiB. CKUIM CTIYHUX BOJ IiIIPUEMCTB Haii-
YacTille HEeIOCTATHLO OYHIIEHI a00 0e3 ouuc-
TKM B3araji, Mo JyXe¢ HEraTUBHO BIUIMBAE Ha
CTaH BOJHOTO cepepoBHIIa. ToMmy HammM 3a-
BIAHHSAM OyJIO CIIOCTEPEKEHHs 3a CTAHOM BO-
JTHOTO O0'€KTY, KyJU CKUJIAINCH 3BOPOTHI BO-
JI1 BLI MIIIPUEMCTBA Xap4yOBOI MPOMHUCIOBOC-
Ti 1 BCTaHOBJIEHHS CTYNEHS TEXHOTECHHOTO
BIUIMBY 1X Ha BOJHHUI 00’€KT JI0 TOro, SK Ha
MiJIMPUEMCTBI BIPOBAJUIIA Cy4YacHY Iporpe-
CHBHY TEXHOJIOTIO OYHILEHHS CTIYHHUX BOJ 1 32
piK, Micisg PEKOHCTPYKLIl OYMUCHHUX CHOPYA
(OC). VY naHiii cTarTi HajJaHa OLIHKA CTaHy
BOJIHOT'O 00’€KTY TUIBKH 32 MiKpOOiOJIOTiYHH-
MM 1 rigpo0ioNoriYyHUMH MMOKa3HUKaMu Y TaOIl.
6 HaBenmeHi pesynbraTd AociimkeHHs 3MU i
BI'KIT y p. Mepino npoTarom pi3HUX TiJ[poJio-
TiYHUX CE30HIB 1 CTAHOM 3a PiK MicCIsl PEeKOHC-
pykiii OC.

3a gaHpMH TaOIMI[ 6 BH3HAYEHO, IO
3MUY canpogiTHUX MiKpOOPTaHi3MiB, K aBTO-
XTOHHHX, TaK 1 aJIOXTOHHHX Yy BCIX ITyHKTax
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BiIOOpY, TOCUTH, BUCOKe. HaliBuIIIi MMOKa3HUKH
CIIOCTEPITAIACh B MYHKTI CKUAY BUPOOHHYMX
CTIYHHMX BOJ JI0 PEKOHCTPYKIi OYHCHUX CIIO-
pya, uKcio skux Oyno Ha 2-log Ginbie, HiX B
(hoHoBIif TOuKax. Takox OyB Iyke HHU3BKUN
KOeQiI[IEHT BIATBOPCHHS, AKHI HE MEPEBUIILLY-
BaB 3Ha4yeHHs 3,8 y (DOHOBHX TOUYKaX BiAOOPY;
HIKYe CKUIy ckianaB — 1,6 — 2,6; a B myHKTax
ckuny crivaux Box — 1,1 — 1,5 (Puc. 2). Bu-
3HaueHui nyxe Bucokui inaexc BI'KII, sxwmii
cxinanas (5 — 6)-log B mynkrax Bimdopy mpoo,
10 PO3TAIIOBAaHI BHIIE i HUKYE TOUKU CKUTY
cTiuHuX BoJl. Y Touni ckuay inaexc BI'KIT O0ys
mre Buiie (6 — 7)-log (2020 p). To6To0, 3HaYHE
NEPEBHIICHHS HOPMATHBHOTO  CaHITAPHOTO
ITOKa3HWKA NS 1i€l KaTeropii BOAHOTO 00'e€k-
Ty, sxuil cknagae 5000 KYO/nm3, cnioctepira-
JIOCh 1O BCi€l akBaropii p. MepJo, mo goci-
JKYBaJach.

Le cBiguuTh MpO MOCTiHE aHTPOTIOTeH-
He 3a0pyJHEHHS BOJHOTO 00’€KTy HEeodHIIe-
HUMH 200 HEJOCTaTHHO OYUIEHUMHU CTIYHUMHU
BOJAMHM MiIIPHEMCTB. AJle, Ha IIANPHUEMCTBI
XapyoBOi IPOMHUCIIOBOCTI OyJia TIpoBeIeHa pe-
KOHCTPYKLisl OYUCHUX CIIOPYJ, BHACTIJOK 4O-
ro 30impmnIach epeKTUBHICTh OYMCTKU CTid-
HUX BOJ, 110 BiJOOPa3Mioch Ha MiKpPOOiojori-
YHHMX TOKAa3HHWKax B MpoOax BOAH, sKi BiaOu-
pauCh YJITKY 3a PiK MicCasl PEKOHCTPYKIII.
[TopiBHAHO 3 TUM CaMUM MEPIOAOM Y MHHYJIO-
My poi [1c 36inpmuBcest 3 1.6 no 3.2, a iHgekc
BI'KII B myHKTi CKHAY CTIYHHX BOJ 3MEHIIMB-
csy 300 paziB (Ha 2-log). Xoda HOpMaTHBHI
3HAYEHHS JIJIS BOJHOTO 00 €KTY i€l KaTeropii
JIOCATHYTI, Bce Xk, HEe Oyu (Puc. 2).
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Taoaunsa 6

BeauunHu noka3sHukKiB MikpoOiosnoriynoro 3aépyanenss p. MepJo
Table 6

Values of indicators of microbiological pollution of the Merlot River

BeanunHu noka3HukiB MikpoOiosioriunoro 3aépyanesns p. MepJio
BJITKY, 32 pik, micas

HaBecHi BJITKY BOCCHH
pexoHcTpykuii OC
> Bz |z Bz g B oz |z Bz
Mokasuukn | 5 _ | 5 = = _ | B £ E_ |2 = = | B =
>z |0 & > >z |8 & > >z |lod | » >E o g |
= o 2 = =) 2 = = o 2 = = o 2 =
& e . SH R sl & |, A
o> |EE |22 |e>»[E8 [#>» |[e>|EE |2 |ex»|BEE |z 2
=4 T =4 ¢ e =4 =4 T ¢ =4 o =4
g =S & g = % g =S X g = K
=SS |2 |[EE |EE |2 |EE |EE|l2E |EE |EE|l2E |EE
Mmoo B o T o m o |[F o T o m o |F o T o m o |F o T o
1 2 3 4 5 6 7 8 9 10 11 12 13
3MY  aBTOY

fp‘j:;‘)‘l’; MIKPC18.105 136 -10° | 86-10° [18 -106| 11-107(16 -10° [13-10595 -108 [16 -10° |11-10°| 25-10%81 -10°
KYO/cm®
BMY  anox-
TOHHOT  MiK-|
podopa,
KYO /eMm3
[HOEKC

BIKII,

KYO /nm3

47-10* (24108 |49-10° [10-105 | 98-10°10-10° [50-10%/86-10° [82-10° [31-10°| 78-1031-10°

12:10% | 13-10° |56-10* 38-10* | 69-10° 38-10* [88-10%| 41-10°24-10* [78-10% 21-10*(78-10*

HaBECHI BIIITKY BOCEHH  BAITKY 3a piK nicna
pexkoncTpykuii OC

L
L
1

|
[ )
|
l=y

[lc, (MoKazHMK CaMOOYHILICHHS )
[

[Tyukry Biadopy
1 — Bure ckuay; 2 — CKUA CTIYHUX BOJI; 3 — HIOKUE CKHIY

Puc. 2 — Jlunamika /¢ 3a iepio]] CIIOCTEPEkKEHHsI cTaHy p. MepIio

1 — above reset; 2 — waste water discharge; 3 - below reset

Fig. 2 — Dynamics of Ri during the observation period of the state of the Merlo river
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Ouinka noeepxnegozo 600H020 00’€xmy
3a noKazHuxamu canpodnocmi i mpogruocmi
(exonozo-canimapnumu  Kpumepiamu). Jns
OLIIHIOBAaHHSI SIKOCTI BOJAHOTO CEpENIOBHIIA Bij-
HOCHO JKHUTTEOISILHOCTI OlOTH  BOZHOIO
00’€KTa BH3HAYAIM 32 TOKa3HUKAMH Campoo-
HOCTI 1 TpOo(hHOCTI — KoMIuIekcoM (hi3ioorid-
HHUX BJIACTUBOCTEH OpraHi3miB, SIKUH 00yMOB-
JIIO€ 3ATHICTD JI0 X PO3BUTKY B BOJI 3 PI3HUM
BMICTOM OpTaHIYHUX PEYOBUH 1 PI3HUM CTyIIe-
HEM 3a0pyIHEHHSI.

OpraniyHi peuyoBHHH, 110 MOTPAILISIFOTH
Yy BOAOWMY, pO3KJIaaloThCs (MEPEeBaKHO OaK-
TEpisIMU) Ha BOJY, BYTJICKHUCIOTY 1 MiHEpaIbHi
PEUOBHHH, SIKi, € TOKUBHAUMHU PEUOBUHAMU JUIS
OpraHi3MiB BHIIOTO TOPSAKY. |HTEHCHBHICTBH

PO3KJIa/IaHHs BiJIIIOBIIA€ PIBHIO CANpOOHOCHI.
A 1HTEHCHBHICTh OPraHiYHOTO CHHTE3Y BiAIO-
Bizmae piBHIO TpodHOCTI. Dasu mporecy camo-
OUUIICHHS B BOJIOWMAaX BiJIOBIIAIOTh Pi3HUM
30HaM carpoOHOCTI 1 TPO(HOCTI, SIKi 3a7exKaTb
MIDXK COOOI0 1 XapaKTepHU3yIOThCS Pi3HUM CKJa-
oM OiorieHo3y. s KokHOT 30HU canpoOHOC-
Ti XapakTepHi crenu@idai BUAM TiAPOOIOHTIB,
SIKi BBOKAIOTHCS 11 1HAMKATOPaMHU.

Takox, y X MyHKTax BiAOOPY, MPOBO-
IUIUCH CHOCTEPEeXKEHHS 3a Tiapo-6ioioriu-
HUMH TOKa3HUKAaMH [0 OYMILIEHHS CTiYHUX
BoA (Tabi. 7) i michst peKOHCTPYKIIi OYHCHUX
CTIOPY/ Ha MiATPUEMCTBI 1 BIPOBa)KEHHsI HO-
BOT TexXHOJIOTI1 ounIeHHs (Tad. §).

Taoauus 7

XapakrepucTuKa 0i0OIJIAHKTOHY B IP00aX, 110 J0CHIIKYBAJIUCH YIITKY
A0 PEKOHCTPYKIUIi OYMCHUX CIIOPY

Table 7

Characteristics of bioplankton in the samples studied in the summer before the reconstruction

of the treatment facilities

00'exT . . A Kinbkicna OpienToBHa
IlepeBakatoui BuaH rigpodionTinB
KOHTPOJIIO XapaKTepHCTHKA 30Ha
Hyxe 6araTo canpodiTHIX MiKpOOPTaHi3MiB, y T.4. MixkporutanktoH — | [TomicanpoOHa
HUTYacTi 6akrepii (Sphaerotilus), pyxomi mammaku i 3,5 Tuc.kn/cm® 30Ha; CTYIICHB
KOKi; TpodHOCTI —
Bona . . .
3 1. Mepyio SKYTHCHHA Zoogloea. bakrepiomnankToH — | rinepTpodis
s i HKS 3 kmacy Protozoa: 6e30apBHI pyXxoMi JOKT'yTHKOBI; 110 min. ki/cm®
CKH};[ Oararo HainpocTimux iH(y30pii — Paramecium, He
Y 3akpimieni popmu Vorticella, omiroxeru, Bogopicts
Polytoma uvella.
CrioctepiraeTsCs IETPUT
He nyxe Besnuke 0i0pi3HOMAHITTS IUIAHKTOHY: canpo- | MikporutankToH — | [TosicanpoOHa
(biTHI MIKpOOpraHi3MH, y T.4. HUTYACTi OakTepii 15,0 Tuc. kn/cmM® | 30Ha;  CTymeHs
Bona . . . . . . .
31 Meniio (Sphaerotilus), cipuani 6axrepii (Beggiatoa, Thiothris), TpodHOCTI —
HIE)'K% p PYXOMi TTaJTIKHX 1 KOKH. BakrepiommankToH — | TimepTpodis
VHKT Bes3bapBHi pyxomi [IKTYTHKOBI; 0arato HaHIIPOCTIIIAX 16 man. ki/cm®
YHKTY iH]y30pii THIry Paramecium, He 3akpiruieHi Gopmu
CKHIY .
Vorticella.
CrocTepirajiichk CHHBO-3€JIeHI BOJJOPOCTI
Bona PisHOMAaHITTS MIAHKTOHY: canpodiTHI MiKpoOpraHi3- MikporutanktoH — | [TomicanpoOna
3 p. Mepno| Mu, y T.4. HUTUacTi 6akTepii (Sphaerotilus), cipuani 75,0 Tuc. k/em® | 30Ha 3
BHILE 6axrepii (Beggiatoa, Thiothris), pyxoMi maguuku i Ko- O03HaKaMH ME30-
IIyHKTY KH. BakrepiomnaHKTOH — | canpoOHOT 30HM;
CKHUIY Bbe3bapBHi pyXoMi [DKTYTHKOBI; 0araTo HAMIIPOCTIMINX 18 muH. k1/em® CTyIIeHb  TPOG-
(donoBa) |iHdy3opii Try Paramecium, He 3akpinieHi hpopmMu HOCTI — TimepT-
Vorticella, omiroxeru. podist i eBTpo-
CnocTepirajiich CHHBO-3€JIeHI BOJJOPOCTI 1 OJJUHUYHI ois
KIIITHHU J1IaTOMOBHX BOIOPOCTEH
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3 Tabnuii 7 BHAHO, IO AUISHKH aKBa-
TOpii p. Mepio B MyHKTaX CKUAY CTIYHUX BOJ 1
HIDKYE CKHIY 3a TiapoOioNOTiYHUMH XapakTe-

PUCTUKAMH BITHOCATHCA 1O NOAICAnpoOHOT

30HU, SIKA XapaKTePU3YEThCS 3a0pyIHEHHSIM
MEPEeBAKHO AHTPOIOTCHHOIO XapakTepy, MpH
SKOMY BiJTOYBa€ThCsl aHaepoOHe THUTTS 1 1HTe-
HCUBHI MPOLIECU OKUCHEHHS OPTaHIYHUX PEeUo-
BHH, CTYIIHb TpodHOCTI — rimepTpodis. ins-
HKYy akBaTopii p. Mepio B TyHKTI BimOopy
BUILIE CKUAY MOKHA BITHECTH TaKOX A0 HOJi-
canpobHoi 30HU, aje 3 03HAKAMU Me30Canpoo-
HOI 30HU, KOJU CITIOCTEPITAETHCS MiHEpaTi3allis
OpraHiYHUX JOMIIIOK 1 TEHICHINS IO CaMoo-
YHIICHHS; CTYMiHb TPO(GHOCTI — rineptpodis i
eBTpodis.

3 Tabnuti 8§ BUAHO, HA AiNMSHIN p. Me-
PJIO B MYHKTI CKHJIY CTIYHMX BOJ| CHUTYalis Jie-

KiJTbKa MOKpaImiack 1 3a TigpoOioJoriyHUMH
XapakTepucTUKaMH Oyna BifHEcCeHa 10 noJi-
canpobHoi 30HU 3 O3HAKAMHU Me30CanpodHoi
30HU 3 TIPOSIBOIO TEHACHIIT 10 CAMOOYHIICHHS;
CTYIiHb TPOPHOCTI — TimepTpodis i eBTpodisl.

Taxox 36inpmuBcs Ilc — Big 1.1 mo 3.2.
(Puc. 2). IMOBipHO Ha SIKICTh BOAM BIUTMHYJIH
3aX0H 3 MiABULICHHS €(DEeKTUBHOCTI OUYMILEH-
HS Ha MIIINPUEMCTBI, YHMi CTiYHI BOAW CKHIA-
OTEC B p. Mepno. [limaaka p. Mepio, 110
HW)KYE CKHIy, 32 XapaKTepUCTUKaMH BiAIOBi-
Jaa nonicanpoOHill 30Hi, KA XapaKTepU3y-
€TbCS 3a0pyJHEHHSM, TEPEBAKHO AHTPOIIO-
TEHHOTO XapakTepy i Mpu LOMY BiAOyBa€eThCs
aHaepoOHEe THUTTS 1 IHTEHCHUBHI MPOLECH OKH-
CHCHHS OPTaHiYHUX PCUOBHH.

Taoauns 8

XapakTepucTHKa 0i0ONJAHKTOHY B MPO0ax, M0 JO0CTIAAKYBAJUCH YIITKY,
3a piK, micJIs1 peKOHCTPYKIIT OYMCHUX CIOPYA

Table 8

Characteristics of bioplankton in the samples studied in the summer,
one year after the reconstruction of the treatment facilities

0O0'ekT . . . . Kinbkicna .
IlepeBa:karo4i Buau riipo0ioHTiB OpieHToBHA 30HA

KOHTPOJII0 XapaKTepHCTHKA

Hyxe 6araTto carmpogiTHIX MiKpOOPTaHi3MiB, ¥ MixkporutanktoH — | [lomicanpoOHa 30Ha 3

T.4. HUTYACTI Oakrepii (Sphaerotilus), Gararo 11,2 tuc.xi/cm® | 03HaKaMM Me30Canpo-
Bona PYXOMHX MaJIMYOK 1 pi3HUX (OPM KOKIB, ' 6HO1 30HM;  CTYIEHb
3 p. Mepio ckymueHHs: Zoogloea. ' ' EaKTeplonnaHKTOSH Tpqu)HQCTl - rinepr-
s HyHKT] 3'Knacy Protovzoa: 6@36ap3§1 PYXOMi JOKTyTHKO- —2,7 maH. ki/em® | podisi 1 eBTpodis
cxmy Bl; 6araT9 HaWMpOCTIIINX 1H<'1)y3op'11 -

Paramecium, 3’ sBHINCH 3aKpimyieHi GopMu

Vorticella, Bomopicts Polytoma uvella.

CnocrepiraeTbest ISTPUT

Benmke 6iopi3HOMaHITTS TUTAaHKTOHY: canpodiTHi | Mikpormankton — | [lomicanpoOHa  30Ha;
Boa MiKpoopra_lHi3MI/I3 y T.d. HI/IT‘IaC:l.“i 6aKT§piI 15,0 tuc. ki/cm® CTyleHb T.pO(i)HOCTi —
3 p. Mepio (Sphaerptllus), cipyani 6aKT§p11 (Beggiatoa, . rineprpodis
e TththI‘lS)., PYXOMI HAJIHYKH | KOKH. § BaKTCplOHJ‘IaHKTO;—I
HyHKTY B'e36ap1§H1 PYXOMi JUKTy THKOB; §araTo Haiinpoc- | — 8,1 MiH. KII/CM
cxuy TiTImX 1H¢)y3op11.mny Pargmecmm, He 3aKpin-

neHi popmu Vorticella, omiroxern.

Crocrepiraguch CHHE-3eJIeHi BOJIOPOCTI
Bona Pi3HOMaHITTS MIAHKTOHY: canpodiTHI MiKpoop- MikporutanktoH — | [TomicanpoOHa 30Ha 3
3 p. Mepno | rani3mu, y T.4. HUTYacTi 6aktepii (Sphaerotilus), 55,0 tuc.xn/cm® O3HaKaMH Me30campo-
BHILE cipuani 6axtepii (Beggiatoa, Thiothris), pyxomi OHOI 30HM; CTYICHb
MYHKTY TTAJTMYKH 1 KOKH. BakrepioruiankTon | TpodHOCTI — TinepT-
CKUy Be306apBHi pyxoMi JUKTyTUKOBI; Garato Haiinpoc- | — 11 mun. ki/em® | podis i eBrpodis
(ponoBa) Timmx iH(pYy30pii Tumy Paramecium, He 3akpin-

neni popmu Vorticella, omiroxeru.

Crocrepiraiuch CHHE-3€lIeHI BOJOPOCTI 1 ofH-

HUYHI KJIITHHYU IaTOMOBHX BOIOPOCTEH
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Bucnoexu

Hinsnku akBaropii piku yHai, mo 1o-
CITIKYBaJINCh, MAIOTh JOCHTH 0arato campo-
¢iTHOI TeTepoTpodHOi Mikpodopu, sika Oepe
aKTUBHY Y4acTh Yy Ipoliecax AeCTpyKILii opra-
HIYHUX PEYOBMH 1 CAMOOYMINEHHI BOIHHUX
00’extiB. 3MY canpodiTHux OakTepii BimIo-
BiJIaJI0 KUTBKICHIM XapaKTEpHUCTHUII UIS KOXK-
HOT'O CE30HHOTO mepioay i ckimamano Bix 3-log
1o 5-log. Ane cepen mux MiKpOOpPraHi3MiB JI0-
CHUTPH BeJIUKa KOHIICHTPALlisl aIOXTOHIB, SIKi MO-
TPaIUISIIOTh Y BOMY 31 CKHAAMH HEOYHIICHUX
a00 HEIOCTATHHO OYMIIEHUX CTIYHUX BOJ,.

[To3uTHBHI 3HAYCHHS MOKa3HUKA MIKpO-
GiosoriuHoro camoouutieHus (/1c) cmocrepi-
Talvch Ha MUISTHKaX akBatopii p. JyHail Buie
M. Peni i pykaBy buctpwnii (9-uit kM) — Bix 5,6
mo 12,5 i Big 4,1 go 4,6, Bignosigno. Ile cBia-
YUTh PO IO3UTHBHY IUHAMIKY BiJHOBIICHHS
BOJHOT EKOCHCTEMH 3a MIiKpOOiOIOTIYHUMH
MOKa3HUKaMH, TOMY IO Ha WX IUISTHKAX JI0-
CUTh MIIIHHM, TAPMOHIYHUI BOJAHUN O101LIEHO3,
SKUH MOCTYNOBO BHUTICHSE YYXKOPiIHI OpraHi3-
mu. HaliMeHIINHA TIOKa3HUK BiIHOBJICHHS BilI-
MideHUI ans akBaTopii pykaBa Kimilicekoro
o11g M. Ismain, Hmwkue M. Kinig ta M. Bisikose:
Ilc 6yB HE TOCTIHUM 1 NI 1HKOJHU TIEPEBH-
IIyBaB MO3HAYKY «4» abo0 TiUTbKH HaOIMXKaBCS
1o Hei. e cBiguuTh Mpo ay’ke MOBUIBHI MPO-
[IECH CaMOOYMIICHHS 1 HasBHE MOCTIHE JDKe-
peno 3abpyaHenns. MoBipHO Ha il AimsHIi
3HAXOJIUTHCS MOCTIHHE JHKEPENO HAJAXOPKEHHS
CKH[iB OIlOJIOTIYHOTO 1 aHTPOIMOTEeHHOrO 3a-
OpyIHEHHSI.

BigMiueHa 3HauyHa 3a0pyIHEHICTH Pi3-
HUX JUTSTHOK JenbTH p. JyHaii 3a iHIuKaTop-
HUMH MiKpOOiOJIOTIYHUMH TTOKa3HUKAMH —
BI'KII, JIKIT i komidaru, 10 CBITYHTH IPO
HasBHICTH MMOCTIHHOTO aHTPOIIOTEHHOTO HaBa-
HtaxkeHHs. [lokazuukm JIKII i komidarm, mio
HOPMYIOTbCSL  JUIi  TIOBEPXHEBUX  BOJHUX
00’eKTiB, Ha BCIX JUISHKAX TEPEBHIYBAIN
caHiTapHi HopMu. Benmka KoHLEHTpawis Ko-
midari cBiguMiaa Mpo MOXKIMBE BipycHE 3a-
OpyIHEHHSI BOJOMMH Y IIIJIOMY.

Busnaueni Ta igeHTH(iKOBaHI YMOBHO-
NaToreHHI MiKpoopraHi3Mu (opieHTOBHO: L{u-
mpobaxmep Sp., Enmepobaxmep sp., Proteus
sp., Bacillus sp., Pseudomonas sp.,
Enterococus Sp.), BOHH HE HOPMYIOThCS aie y
BEJIMKIH KiJIBKOCTI € MOTEHUIHHO HeOe3neyHu-
MW JUIS 37I0POB'S JIFOIMHU.
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VY npobax, sxi Oynu BimiOpaHi 3 pykasa
Kimi#icekoro Ha muIssHKax, 110 BHIIE M. Bijiko-
Be, Hmwk4e M. Kinist i buctporo (9-uit km) noc-
TilHO  igeHTHQiKyBamuch  OakTtepii  p.
Salmonela. Takox crocrepiranach ix MpUCYT-
HICTH Yy BOZI B numHi Oist M. [3Main i Bume M.
Peni. Moxna 3poOUTH BUCHOBOK MpPO JOCHUTH
3HAYHY 3a0pyIHEHICTh PI3HUX MUISTHOK JEIbTH
p. HyHaii 32 iHIUKATOPHHUMH MiKpOOioIOTid-
wumu nokasaukamu — JIKII i komidaru, 1o
CBiAYUTD PO (peKajbHEe i aHTPOIOTCHHE HaBa-
HTa)KEHHS Ha HUX. Tako)X HaCTOPOXKye BU3HA-
YEeHHSl TMATOTCHHUX EHTEepOOaKTepi poauHH
Salmonela y npo6ax Bcix BOAHHUX 00’€KTIB, IO
JIOCIT Ky BAIIUCH.

[IpoTsirom mepiomy CHOCTEpEKEHHS Ma-
701 piuku Mepio BiMiu€HO MOCTIHHUK MOTY-
JKHUU aHTPONMOTr€HHUI BIUIMB HA MOBEPXHEBUI
BOAHMI OO0’€KT, IO MOCTiKyBaBcs. BHacmi-
JIOK YOT0, CAaMOOYHWIICHHSI BOJHUX E€KOCHCTEM
3MIMCHIOETHCS Ty’KE TIOraHo 1 MOBLIBHO. Jlins-
HKy, II0 PO3TAalllOBaHA HWKYE MYHKTY CKHUILY,
3a TIOKa3HUKOM CarpoOHICTh BiJHECTH /O IIO-
JicarpoOHOi 30HM 31 CTymeHeM TPOQHOCTI —
rineptpodis, mpu MbOMY, BiIOYBaEThCS aHae-
poOHe THUTTS i IHTEHCUBHI MPOIECH OKHCHEH-
HSl OpraHiyHUX pedoBHH. J{UISHKY akBatopii B
IOYHKTI CKUJy Ha TMOYaTKy CIIOCTEPEKCHHS
BIJIHECJIH TaKOX JIO TONIcarpoOHOI TimepTpo-
¢uoi. [licns peKOHCTPYKIIT OYUCHUX CIIOPY[T
Ha MiJIPUEMCTBI Xap4yoBOi IMPOMHCIOBOCTI
CUTYyaIlil B MICI[i CKHAY OYHWIICHUX CTIYHHX
BOJ ToOKpamfunack: [lc 30imemmuBes 3 1,1 o
3,2, a akBaTOpilO y MyHKTI CKUY, 9K i (POHOBY
TOYKY, BIAHECIN A0 HOMicanpobHOi 30HU, 3
O3HAKaMU Me30canpobHoi 30HU, 10 CBIITYNUIIO
PO TEHJCHIIIIO 0 CAMOOYHIIECHHS, BHACITIIOK
BIIPOBA/KCHHSI CyYacHOT TEXHOJIOTii OYHIICH-
HS CTIYHUX BOJI.

MOHITOpPHHT 3a SKICHUM 1 KUIbKICHUM
CKJIaioM OaKTepioIIaHKTOHA, Y TOMY YHCII,
IHAMKAaTOPHUX TPYI, & TaKOX BH3HAYECHHS
CHIBBIIHOLIICHHS aBTOXTOHHHMX 1 AJTOXTOHHHUX
MIKpOOPTaHi3MiB JIO3BOJUTH CYAHMTH IPO 3Mi-
HU B €KOCHCTEMI 1 MOXKE HaJaTu JOCHUTh LIBH-
JIKY OIIIHKY IOJI0 HAsBHOCTI MOCTIHHOTO abo
TOYKOBOTO JpKepena 3a0pyJHEHHS BOJHOTO
00’€KTy, TIPOTHO3YBAaTH PO3BUTOK TIPOIIECIB
CaMOOYMILICHHS, a TAKOXK BXKHUTHU 3aXO0/iB LI0A0
YCYHEHHS1 a00 3MEHIICHHS aHTPOIOI€HHOTO
BITUBY Ha BOJHHUI €KOO101I€HO3.
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SELF-PURIFICATION MONITORING OF THE DANUBE DELTA AND MERLO RIVER
AQUATARIES ACCORDING TO MICROBIOLOGICAL INDICATORS

Purpose. Analysis of self-purification monitoring of the water area of the Danube delta and the small
Merlo river (tributary of the Vorskla) according to microbiological indicators.

Methods. To evaluate the role of microorganisms in maintaining the homeostasis of aquatic ecosystems,
to study the intensity of self-cleaning processes and bioindication of pollution, the qualitative and quantitative
characteristics of various ecological and trophic groups were determined. The dynamics and intensity of self-
cleaning processes were determined by the ratio indicator (Ri) of TBC of autochthonous and allochthonous
saprophytic microorganisms. The level of trophicity and saprobity in the Merlo river was determined by
phenomenological signs.

Results. It was established that the most intensive processes of self-purification were observed in the
water area of the Danube delta above Reni city and in the Bystry branch. The most polluted water areas among
studied were in the Kiliya branch near the town of Izmail, below the town of Kiliya and above the town of
Vylkove (9th km). Monitoring studies of the Merlo river, in the area of the wastewater discharge in it of the food
industry enterprise, were carried out according to hydrobiological and microbiological indicators. It was
established that the river is very polluted, is under a large anthropogenic load on the water ecosystem and has a
low ratio indicator (Ri). It was determined that according to the degree of saprobity and trophicity, the river in
the wastewater discharge zone is related to hypertrophic and polysaprobic. After reconstruction of the treatment
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facilities at the food industry enterprise, the situation at the wastewater discharge point changed: Ri has increased
from 1.1 to 3.2, and the water area at the discharge point has been classified as a polysaprobic zone, with signs of
a mesosaprobic zone, which indicates a tendency to self-purification.

Conclusions. It was established that the degree of self-cleaning processes is affected by anthropogenic
sources of pollution of water bodies. The water ecosystems of the Danube delta have more pronounced
tendencies to self-recovery than the ecosystems of the small Merlo river (a tributary of the Vorskla river). The
positive impact of effective treatment of industrial wastewater discharged into the river on Ri, as well as on the
trophicity and saprobity of ecosystems, has been established.

KEYWORDS: surface water body, self-purification, allochthonous, autochthonous, microorganisms,
pollution indicator
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THE RECLAMATION OF THE SURFACE LAYER OF MINING LANDSCAPES
OF KRYVYI RIH LANDSCAPE TECHNICAL SYSTEM

Purpose. To investigate the reclamation of the surface layer of mining landscapes of Kryvyi Rih land-
scape technical system on the example of Shymaniv and Hanniv dumps.

Methods. Historical analysis, comparative, cartographic, method of anthropogenic landscape forecasting.

Results. It has been determined that Shymaniv dump was created by the Southern Mining and Processing
Plant in 1960-1967, belongs to mixed dumps, was formed by automobile tailings resulted into tiers with a leveled
and plateau-like surface. The dump in the geological structure has a lower accumulative microstrip, which consists
of crystalline rocks that are not involved into development, limestones, loess-like loams; the middle accumulative
— denudation microstrip, which is characterized by crushed stone, sand, stone blocks and the upper denudation
microstrip, which is represented by blocks and granites. The dump reclaimed and has favorable conditions for the
germination of vegetation. By example of the Hanniv dump the possibility of rational use of the surface layer of
mining landscapes was considered. The Hanniv dump is a mixed dump with its height of 90 m, partially reclaimed.
A gradual biological reclamation technology is proposed for the rapid adaptation of plants to unusual terrain and
the improvement of disturbed lands. Maps and technology of biological reclamation have been developed, which
reflect the surface layer of mining landscapes of Kryvyi Rih landscape technical system.

Conclusions. The reclamation of the surface layer of mining landscapes of Kryvyi Rih landscape tech-
nical system exists and needs a detailed study in order to prevent the degradation of disturbed lands due to the
action of the mining industry. On the example of Shymaniv and Hanniv dumps the reclamation of the surface layer
of mining landscapes has been investigated, the history of the dumps has been determined, the geological - geo-
morphological, hydrological, climatic, soil - biotic processes that influenced the favorable formation of the recla-
mation of the surface layer of the dumps have been substantiated, and a gradual biological reclamation technology
has been proposed on the example of Hanniv dump.

KEYWORDS: surface layer, mining landscapes, Shymaniv dump, Hanniv dump, biological reclamation,
microstrips
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Introduction

Modern mining landscapes of Kryvyi Rih 40,000 hectares, iron ore is extracted by open
landscape technical system (KLTS) are the re- (quarry) and closed (mine) methods [8]. Also,
sult of the long-term influence of technogenesis depending on the method of iron ore mining the
on natural landscapes. Mining landscapes are following types of localities are distinguished:
spread over the entire territory of KLTS, which quarries and mines, which lead to the appear-
is caused, first of all, by the spatial features of ance of two-tiered mining landscapes of KLTS.
the iron ore deposits of the Kryvyi Rih iron ore KLTS is a unique system that in a short
basin. Nowadays, the area of mining landscapes period of time, within 150 years, formed a min-
is growing rapidly and amounts to almost ing landscape complex that has a marked
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two-tiered structure, namely surface and under-
ground tiers.

There is a small number of scientists
whose works are devoted to the study of the rec-
lamation of the surface layer of mining

landscapes, among them there are .M. Voyna,
H.l. Denysyk [3,4,5], H.M. Zadorozhnaya. [3,
6], Kazakov V.L. [4, 7, 8], T.S. Koptieva [9,
11,12 — 15], V.P. Palienko [16] and S.V. Yar-
kova [4].

Object and methods of research

The object of research is Shymaniv and
Hanniv dumps. The subject of the study is the
reclamation of the surface layer of mining land-
scapes of Kryvyi Rih landscape technical sys-
tem. In the analysis of the reclamation of the
surface layer of the mining landscapes of
Kryvyi Rih landscape technical system (on the
example of the Shimaniv and Hanniv dumps)
the historical method was applied to

characterize the formation and development of
this system. The comparison of Shimaniv and
Hanniv dumps was made by using the compar-
ative method. The cartographic method was car-
ried out with the help of the analysis of carto-
graphic materials. The method of anthropogenic
landscape forecasting made it possible to pre-
dict the prospective changes in Kryvyi Rih land-
scape technical system.

Results and discussion

Features of the intensive development of
mining landscape complexes in the past and
nowadays are determined by the functioning of
five mining and beneficiation plants within the
KLTS: Southern, Northern, Novokryvorizkyi,
Central and Inhuletskyi [6]. According to the

Fig. 1, the area of anthropogenic landscapes of
KLTS is constantly growing. The percentage of
agricultural landscapes occupies (61.2% of the
area of the region), residential — 13.1%, indus-
trial — 11.5%, water management — 8.1%, for-
estry — 3.5%, transport — 2%, others — 0.6% [3].

B CiJIbCHKOTOCITOIAPCHKI
M cenuTeOH1

¥ 1poMHCIIOBI

B BOJOTOCTIOAAPCHKI

¥ jicorocnoaapchKi

W I

Fig. 1 — Areas of antropogenic landscapes on KLTS territory

However, among the anthropogenic land-
scapes of KLTS the background ones are resi-
dential and mining. As a result of the active ac-
tion of technogenesis on the territory of the
KLTS, the residential and mining landscapes
are characterized by a double layer. On the ter-
ritory of Ukraine, two-tiered anthropogenic
landscapes also found in the Donetsk, Lviv-
Volyn coal basins and the largest not only in
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Ukraine, but also in Europe - Kryvyi Rih land-
scape technical system.

The two-tiered concept is currently rather
weakly studied, but observed in anthropogenic
landscapes. It is possible to draw through lines
between two-tiered and heigh-altitude differen-
tiation, but these concepts are quite different.
High-altitude differentiation is determined by
the diversity and change with altitude of
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climatic factors and their effect on the vegeta-
tion cover, and two-tieredness arises as a result
of the action of all landscape-creating factors,
primarily lithogenic (geological structure of the
territory, relief and their development), cli-
matic, hydrological (functioning of surface wa-
ters), hydrogeological (groundwater), soil,
plant.

With the development of mining tech-
nical progress, there is a common trend of a sig-
nificant increase in the share of open (quarry)
development of deposits and as a result, quarry
and tailings complexes are formed, and in turn,
the surface layer of KLTS. [3]. Dumps are one
of the main forms of anthropogenic relief. They
formed with the help of equipment and certain
technology because of the following reasons:
storage of overburden on the earth's surface,
storage on the earth's surface of by-products of
mineral enrichment - slurries; storage of over-
burden, slurries and household waste in spent
quarries and mine hoppers [4].

e

Having analized the high-altitude differ-
entiation of territories occupied by mining de-
velopments, it increased by 2.1-2.7 times. A
low-mountain mining landscape, unique for the
steppe zone of Ukraine, was formed with a
height difference of up to 620-650 m, that is, a
surface layer and underground workings to a
depth of more than 1200 m - an underground
layer [10].

Shymaniv and Hanniv dumpsites have
taken as examples to study the surface layer of
the mining landscape of KLTS.

Shymakiv dump belongs to mixed dumps
according to the classification of H.l. Denysyk
and H.M., namely crushed stone. Such dumps
intensively weathered due to their formation
and structure. According to the type of terrain,
the Shymakiv dump belongs to the plateau-like
multi-tiered dump (E), which was formed as a
result of auto dumping, and due to this, tiers
with a leveled and plateau-like surface were
formed (Fig. 1)

Morphological types of dumps: A — comb-strand-shaped; B — tericon; C — single-tier plateau-shaped;
D — multi-tiered plateau-shaped; E - sheltered sleeper; F is a multi-tiered plateau-shaped sludge storage facility.

Fig. 2 — Morphology of KLTS dumps [2]

Shymakiv dump is located in the city of
Kryvyi Rih, in the Ingulets district, near the
quarry of the Southern Mining and Processing
Combine, and has the following geographic
coordinates: 47°50'36"N 33°15'54"E. (Fig. 2).

The dump was built by the Southern
Mining and Processing Plant in 1960-1967. The
height of the Shymakiv dump is 80 m, the
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steepness of the slopes is 45-50°, the area of the
dump is 2.5 ha.

According to fig. 3 there are the
following bulk layers - bands in the geological
structure of the dump:

1. The lower accumulative microstrip
consists of crystalline rocks that are not
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involved in development, limestones, loess-like
loams.

2. The middle accumulative — denudation
microstrip, which characterized by crushed
stone, sand and stone blocks.

3. The upper denudation microstrip is
represented by boulders and granites.

The climate of the dump location is
moderate — continental, the average temperature
in January is 5.1 °C, the average temperature in
July is + 22.5 °C, and the average annual
temperature is + 10 °C. The highest amount of
precipitation falls in June-July - up to 65 mm,
the lowest - in February-March - 28 mm, the
annual amount of precipitation - up to 483 mm.
The height of the snow cover is 10 cm.

1

Legend:
1- KLTS - Krywyi Rih landscape and technical system
2-  Szymanivsky quarry

3- Shimaniv dump

As for the study of the surface layer of
mining landscapes, loose layers - strips that are
recultivated and form altitudinal differentiation
- were taken as a basis.

Szymaniv waste dump is now fully
reclamated, the plant communities on the dump
are diverse:

* The lower accumulative strip is
represented by mostly tree-shrub vegetation:
rake-leaved elm, white and pyramidal poplar,
Tatar maple, Austrian wormwood and creeping
heather, dog rose, black-fruited dogwood, oval
yarrow, common viburnum;

* The middle accumulative-denudation
strip (second tier) consists of: narrow-leaved
loach,

(=]

- limits of KLTS

Fig. 3 — Territorial location of Shymanivske dump
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Legend:

1.Shimaniv dump 3. sludge storage No.2
2.career of PdGZK

[—] borders of the Shimaniv dump

Fig. 4 — Landscape structure of the territory of the Shymakiv dump.

common robinia; raked elm, white mulberry,
common apricot, branch tamarisk, white and
pyramidal poplar, dog rose;

» The upper accumulative strip (upper
tier) consists of red currant, common viburnum,
dog rose, black-fruited cotyledon, purple nettle,
Danish astragalus, creeping wheatgrass, small
sedge, Canadian goldenrod, horse sorrel.

* Synanthropic flora is widespread at the
top of the dump: ambrosia, slinky, grindelia,
chernoschir, etc.

This differentiation of the vegetation
cover is primarily characterized by the fact that
the upper parts of the dump are occupied by
groups characterized as the most xerophilic.
Species in such habitats constantly struggle not
only with an extreme lack of moisture, because
of the only source is atmospheric precipitation,
but also with the poverty of mineral nutrition
elements. Material from similar facies, which
are similar to plakornym in natural landscapes,
are carried both in deeper layers and on the
slopes at the foot of the dumps. As a result, the
processes of soil formation here are very
difficult and retarded, especially in the
accumulation of organic matter [2].

Hanniv dump of the Northern Mining and
Processing Plant (Northern GZK) is located in
the northern part of the city of Kryvyi Rih.
48.16791, 33.49565 (Fig. 4).
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The area of biological reclamation is
181.2 ha, currently it can be carried out on the
territory of 42.4 ha [14].

According to Fig. 4. Hanniv dump is
filled with layers 10-20 m high for loose rocks
and 20-40 m for rocky ones.

The height of the dump above the earth's
surface is from 10 to 90 m. The dump consists
of metamorphic, to a lesser extent, igneous
rocks, as well as clays and loams. The size of
rock fragments varies from 1 um to less than 1
m. Gravitational differentiation of the material
causes the accumulation of large blocks at the
foot of the dump, fine-medium-grained material
makes up its plateau and slopes. The amount of
dusty, fine- and medium-grained material that
cements larger fragments is about 41% of the
total mass of the waste mass. The Hanniv dump,
as well as the adjacent Pershomai dump, is a
source of dust pollution of the atmospheric air
in nearby urban residential areas (Fig. 5).

Hanniv dump has been fully reclamated
yet, so it would be advisable to apply biological
reclamation to improve the surface layer of the
dump. The working projects for the reclamation
of landfills of Northern GZK [14, 15] provide,
mainly, for implementation during the storage
of overburden and the formation of the dump.
The biological stage of reclamation is carried
out by the land user, to whom restored land is
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Legend:
1. Hanniv dump

2. Hanniv quarry
of the Hannivskyi quarry

3.- May Day dump

5.-

Voikiv sludge storage facility

4.- May Day quarry  6.- Mykolaiv sludge storage facility (=] - the limits

Fig. 5 — Territorial location of the Gannivsky dump

transferred, at the expense of the company that
disturbed the surface layer. The biological stage
begins immediately after the technical stage of
reclamation.

The technology of biological reclamation
depends on its chosen direction, the technology
of technical reclamation, the capacity of scree
layer and its structure, as well as agrochemical
and water-physical properties of rocks located
on the restored territory [15]. The selection of
the assortment of plants for the creation of
artificial forest communities on man-made
landscapes is very important. At the first stages
of land development, it is most appropriate to
grow species that are undemanding to nutrition
and moisture, capable of withstanding high
temperatures that can exceed 50°C on the
surface of the dumps - poplars, narrow-leaved
larch, Tatar honeysuckle, etc. Common pine,
common oak, white acacia, small-grained birch,
common apricot, common ash, common
hemlock, Crimean pine, Tatar maple, and other
types of tree and shrub cultures are widely used.

To green the slopes of Hanniv dump itis
proposed to create row of plantings from a
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combination of white acacia and narrow-leaved
loach, assuming a distance between plants in a
row of 1 m, a distance between rows of 2.5 m,
and taking into account that the total area of the
slopes of the dumps is 10 hectares.

To ensure maximum germination and
normal development of plants, it is necessary to
carry out their careful care. Dust removal from
the above-ground part of plants is carried out by
washing plants with water, water consumption
for trees under 10 years of age is 5-10 liters per
1 plant, 10-20 years - 20-30 liters. Care of the
soil and the root system of trees and shrubs
includes the following operations: loosening the
surface of the trunk areas, watering, applying
fertilizers. Watering rates: for plants up to 10
years old - 50 liters, older than 10 years - 100-
150 liters. The optimal fertilizer is humus, 5-6
kg is applied to the hole; 350-400 g of mineral
fertilizers are applied per 1 m of the hole. 3-4 kg
of organic fertilizers and 200 g of a mixture of
mineral fertilizers are applied under the bush.

Carrying out reclamation works is an
expensive measure, but necessary for improving



ISSN 1992-4224 JTronuua ta goBkiis. [Ipo6nemu Heoekonorii. 2023, Bunyck 39

Legend:

1. Hanniv dump 2. Hanniv quarry

Krvvyl Rib

(=] - city limits of Kryvyi Rih

Fig. 6 — Landscape structure of the territory of the Gannivsky dump

the ecological condition of Rih
landscape technical system.
Therefore, the following types of trees

were selected for the biological reclamation of

Kryvyi

the Hanniv dump: white acacia, narrow-leaved
larch, small-leaved birch, common apricot,
poplar, and white acacia and narrow-leaved
larch for greening the slopes.

Conclusions

Therefore, based on the results of the
research, it can be proven that the surface layer
of the mining landscapes of KLTS was formed
as a result of the active action of technogenesis,
the areas of mining landscapes are growing
every year. By the example of the Shimaniv and
Hanniv dumps, it is possible to trace the recla-
mation of the surface layer of mining land-
scapes. The Shymaniv dump is currently
reclaimed, it belongs to mixed dumps,
according to the type of terrain, the Shimaki
dump belongs to a plateau-like multi-level
dump, built by the Southern Mining and
Processing Plant in 1960-1967, has an area of
2.5 hectares and a height of 80 m. The dump
was formed due to of automobile tailings, and
due to this, tiers with a leveled and plateau-like
surface were formed, due to which it is possible
to clearly follow the tiering of the dump.
Vegetation on Shymaniv dump grows
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unevenly, and this is explained by the fact that
the plants on the upper tier struggle not only
with an extreme lack of moisture, since the only
source is atmospheric precipitation, but also
with the poverty of mineral nutrients. Hanniv
dump, compared to the Shymaniv dump, is not
fully rehabilitated, it also belongs to the mixed
dumps, the height is 90 m, but it was built by
Northern Mining and Processing Plant. During
the study of the reclamation of the surface layer
of the mining landscapes of KLTS, it was
determined that it is necessary to introduce
biological reclamation to improve disturbed
lands, in order to overcome the man-made
situation. A step-by-step biological reclamation
technology of the surface layer of mining
landscapes of KLTS is proposed for the
improvement of the ecological condition of
Kryvyi Rih landscape technical system on the
example of Hanniv dump.
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PEKYJIbTAIIA TIOBEPXHEBOI'O SIPYCY I'TPHUYOIIPOMUC/IOBUX
JAHAIIADTIB JAHAIIA®THO-TEXHIYHOI CUCTEMMU KPUBOT O POI'Y

Mera. JJocnianTi peKyIbTHBALIII0 TIOBEPXHEBOTO SPYCY TiPHIIOMPOMHUCIOBUX JaHAmadTiB Kpuso-
pi3bkoi maHamadTHO-TeXHIYHOI cucTeMu Ha nmpukiaai [llumaniBcbkoro Ta 'aHHIBCHKOTO BiABAJIiB:

MeTtoau. Ictopuunnii anai3, MOPiBHIILHUHN, KapTorpadiuHuid, METOJ] aHTPOTIOreHHO-NaHJadTo-
3HABYOT'O MPOTHO3Y.

Pe3yabTaTi: BusHaueno, mo [llumaniBCbKHiA BifiBan ckiagcHui [liBIeHHUM TipHHYO0-30araqyBaib-
HUM KoMOiHaTOM 1960—1967pp, BIIHOCUTHCS 10 3MILIIAHUX BiJIBaJIiB, CHOPMOBAHUI aBTOMOOLIEHOIO BiJICH-
IIKOIO 1, BHACIIIIOK LILOTO YTBOPUIIUCS SIPYCH 3 BUPIBHHOIO 1 TIATOMOIIOHO0 IOBEpXHEer0. BiaBan y reosno-
riuHii OyIOBI Ma€e HIDKHIO aKyMYJIITUBHY MIKPOCMYTY, SIKa CKIIQAA€ThCA 13 KPUCTAIYHUX TIOPiT, SKi HE 3a-
TisTHI 3 pO3pOOKaMI, BAaITHSIKH, JISCOTIONI0HI CYTIMHKH; CEPEIHIO aKyMYJIATHBHO — IeHYAaLiHHY MIKPOCMYTY,
SIKiHl XapakTepHi me0eHb, CYIicoK, KaM’ siHi OpMIIK Ta BEPXHIO NeHYAaliiHy MIKPOCMYTY, SKa TpeCcTaBiIcHa
Opuiamu Ta rpaHiTamMu. BifBai € peKyIbTHBOBAHMM i Ma€ CIPUATIINBI YMOBH JUIs IPOPOCTAHHS POCIHHHO-
cti. Ha mpuknazi ['aHHIBCHKOTO BiiBaTy pO3TITHYTO MOXKIIMBICTE PaIliOHATEHOTO BUKOPUCTAHHS TIOBEPXHE-
BOTO SIPYCY TipHUYOIPOMHUCIOBUX JaHAMAaTiB. ['aHIBCHKUH BigBal € 3MilIaHUM BiBajoM BHCOTOIO 90 M,
YaCTKOBO PEKyJbTUBOBaHMUM. JlJist mpoBeieHHs GionoriyHoi pexysbpTuBanii ['aHHIBCHKOro BigBasy oOIpyH-
TOBAHO 1 3aIIPOIIOHOBAHA IIOETAIIHA TEXHOJIOTIsS 010JI0TTYHOT PeKyJIbTHBALIIT 321151 LIBUKOTO IPUCTOCYBAHHS
POCIIMH JI0 HECBOEPIAHOT MICLIEBOCTI Ta MOKPAIIEHHIO MOPYIIEHUX 3eMenb KprBopi3bkoi naHamadTHO-TeX-
HIYHOI cucteMH. Po3po0iieHi KapTu Ta TeXHOJIOTIsI 610JIOTIYHOT peKyIbTHBAL], SKI BiZ0oOpaKaloTh HOBEPX-
HEBHH SIpYC TipHUYONPOMHUCIIOBHX JaHAmadTiB KpuBopizbkoi JaHaAmad THO-TEXHIYHOT CHCTEMH.

BucnoBknu: [ToBepxHeBwuii sipyc ripaudonpoMucioBux ianamadTis KpuBopizspkoi nanmmadTHoO-Te-
XHIYHOI CHCTEeMH HasiBHHHU 1 TOTpeOye NeTaabHOTO MOCTIKSHHS 33171 3amo0iraHHs Ierpaialiii mopymeHnx
3eMeNb BHACIIOK Jii TipHHI000yBHOI mpomucioBocti. Ha mpuknani [llumaniBcbkoro ta ["aHHIBCEKOTO
BiJ[BaJiB JOCIIPKEHO MOBEPXHEBUH APYC TipHUIONPOMHUCIOBUX JaHAMA(TIB, BUIIICH] SPYCH, BU3HAYCHO
icTopiro opMyBaHHS BiIBaliB, OOIPYHTYBAaHO I'e€0JIOTO - FTeOMOP(HOIIOTIUHI, TiAPOIOTIUHI, KITIMaTHYHI, IPY-
HTOBO - OI0THYHI IPOIIECH, SIKi BIUIMHYIH Ha YTBOPEHHS IMOBEPXHEBOTO SIPYCY BiBAJiB, a TAKOXK 3aIPOIIO-
HOBaHA TIOETAITHA TEXHOJIOTIs 010JIOTIYHOT pEeKyIbTHBALlII Ha MPUKIIaai ['aHHIBCHKOTO BiABamy.

KJIFOUYOBI CJIOBA: nosepxuesuii apyc, eipruionpomuciosuii aanowagm, [llumaniscokuii 6iosai,
Tanniscoxuii giosan, bionociuna pexyibmusayis, MiKpocmyeu
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METOJ AHAJII3Y BPA3JIMBOCTI BOJHUX PECYPCIB Y HECTABLJIBHOMY
CEPEJJOBHMIII HA OCHOBI EHTPOIIIMHOI'O IIIAXO1Y

Meta. CuHTE3 METO/y aHaJIi3y Bpa3JIMBOCTI BOJHUX PECYPCiB Ha OCHOBI €HTPOMIT 3B 513Ky Ha MiJCTaBi BU-
3Ha4YeHHs (haKTOPiB BOAHOI CHCTEMH, PO3IJISIIAI0YH Y B3a€MO3B’SI3KY aHTPOIIOTCHHY COIliajbHO-EKOHOMIYHY CHC-
TEMY Ta CUCTEMY «IIOJMHA-JOBKULI» Ta aHaJI3y npoleciB TpaHchopMallii BOJHOI CHCTEMU B MIHJIMBOMY cepe-
JIOBHILI.

PesyabraTu. [IpoaHanizoBaHO MeXaHi3M Bpa3JIMBOCTI BOJHHUX PECYPCIB y MIHIMBOMY cepenoBHli. Bera-
HOBJICHO CTPYKTYpY BPa3JiMBOCTI BOAHUX PECYPCIB Ha OCHOBI UyTJIIMBOCTI, MPUPOAHOT CTIMKOCTI Ta ITY4HOI aja-
NTalil IUITXOM aHalli3y 4OTHPHOX CTAHIB BOJHOI CHCTEMH: UyTJIMBHH CTaH, IOIIKOKEHHH CTaH, CTaH BiJHOB-
JICHHS Ta CTaH PiBHOBArd Ta CYMYyTHIX MpOIECiB TpaHC(hOopMaIlii. 3aIpoIIOHOBaHO METO aHAIII3Y BPA3IUBOCTI BO-
JTHHX PecypciB Ha OCHOBI €HTPOIIii 3B’ S3KY, IO PO3IMIUPIOE KOHIIETIIIF0 KOHTAKTHOI eHTpotii. CTyIiHE BPa3IuBOCTI
BOJHHX PECypCiB MO0 MIHIMBOTO CEPEIOBHUINA MOKHA PO3AUINTH Ha 11 ATh piBHIB 3 11 iHmekcamu: Hu3pkuit (I),
uesznauanit (I1I), momipauit (III), Bucokwuit (IV) i ekctpemansruii (V). Po3paxyHOK KOHTAaKTHOI €HTPOIIIi TTOKa3ye
mpUOTI3HE 3HAYCHH KOHTAKTHOI eHTporii S i3 mianazonoM (—1,314; 1,314). Lieit inTepBan OimuThCs Ha IT'ATh Ya-
cruH: [0,877; 1,314), [0,292; 0,877), [-0,292; 0,292), [-0,877; —0,292), (—1,314; — 0,877), no3Ha4at0uu HU3IbKUI
(1), nesnaunwmii (1), nomipuauii (I11), Bucokuii (1V) ta Hagmipuuit (V) cTyneHi Bpa3inBOCTI BOXHUX pECYpCiB Bil-
MOBIJIHO.

BucnoBku. CtaH BOAHOT cCMCTEMH 3a3BUYail 3MIHIOETBCS Bijl MOLIKO/KEHOTO /IO Bi/JTHOBIICHHS Uepe3 Mpu-
POZIHI YUHHUKH, TICIIS 4OTO BiI0OYBA€ThCS MEPEXIiJl Bill CTaHy BiJJHOBJICHHS JI0 CTaHy PIBHOBArk MEPEeBaXKHO Yepes
wty4Hi dakropu. [lepie BU3HAYAETHCS SIK IPUPOJHA CTIHKICTh, a pyre — SK ITYy4YHE MPUCTOCYBaHHs. Pe3yiib-
TaTH OBOTO MEXaHi3MYy IPOIOHYIOTh HEOOXiTHE PO3yMiHHS BPA3IMBOCTI BOTHUX PECYPCIB Y MIHIUBOMY CEpeIo-
BUIIIi, MEXaHi3M Ipolecy TpaHcopMaIlii Mi>k 9OTHpPMa CTAaHAMH € TICHTPOM HOJABIINX JOCHTIKECHB.

KJIFOUYOBI CJIOBA: gpaziugicms 600HUX pecypcis, enmponis 36'a3K), 3MiHa cepedosuiyd, NapHull aHa-
T3 MHOJICUHU

Sk muryBaTu: besconnwmii B. JI. Metox anai3y Bpa3iMBOCTI BOAHHX PECYPCIB y HECTaOIIbHOMY Ce-
PEMOBUIII HA OCHOBI €HTPOIMIHHOTO Tiaxony. Jlroduna ma doexinia. Ilpobiemu neoexonoeaii. 2023.
Bum. 39. C. 65 - 76. DOI: https://doi.org/10.26565/1992-4224-2023-39-06

In cites: Bezsonnyi, V. L. (2023). Method for analyzing the vulnerability of water resources in an un-
stable environment based on the entropy approach. Man and Environment. Issues of Neoecology, (39),
65 - 76. https://doi.org/10.26565/1992-4224-2023-39-06 (In Ukrainian)

Bcmyn

KoHneniiist Bpa3nuBoCTi csirae CBOiM KO- BKJIFOUYAIOYM aHTPOTOJIOTIF, COIIOJIOTII0, €KO-
piHHAM y Teorpadito Ta JOCHiIKEHHS IPUPOA- HOMIKY, aeporpadito, eKOJIOrito, yIpaBIiHHA Ta
HUX HeOe3IeK, O1TbIIe TOro — 1€ CTYIIHb HMO- HAyKy TIpO cTaluii po3BUTOK [3]. IcHyIOTh nBi
BIPHOCTI TIOIIKO/PKEHHSI CHCTEMH 4Yepe3 BIUTUB KITFOYOBI TOYKH 30py Ha Bpa3JIMBICTh BOJHUX
HeOesneku [1, 2]. Ha cporomni BpasnuBicTh pecypcis.
BBA)KA€ThCS LIEHTPAJIBHOIO KOHIIEIIIIIE0 B Oara- [lepma nossirae y nociipKeHH] Bpasiiu-
TBOX IHINMX JOCHIIHHIBKAX KOHTEKCTAaX, BOCTI BOJIHMX 00’ €KTIB IIEBHUX THIIIB, TAKUX SIK
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MTOBEPXHEB1 BOJIH, MiJ3EMHI BOJH, HKEPEIT MTUT-
HOT BOJIU TOM[0. Tak MpecTaBIeHO TI00abHUN
aHaji3 BPa3JIMBOCTI MiCHKOT'O BOJIOITOCTAYaHHS
B 70 micTax [4], 0 MaroTh BOAOITOCTAYaHHS 3
MOBEPXHEBHX JUKepen, y 6azoBomy crani (2010
p.) Ta MaibytHpOoMy cueHapii (2040 p.), axwii
BpaxoOBYBaB 30UIBIICHHS NOMUTY BHACIIIOK
3pOCTaHHsl MiCBKOT'O HACEJICHHS Ta MPOTHO30-
BAaHOTO CIJIbCHKOTOCIIONAPCHKOTO TIOMHUTY 32
HOPMAaJIbHHUX KITIMATHYHUX YMOB, aJie He Bpaxo-
ByBaB 3MiHHM KiiMmary. OIHEHO Bpa3lHBICTh
Mig3eMHUX BOA [S] 10 3a0pyAHEHHS BHACHIIOK
aHTPOIIOTCHHOI TISTHHOCTI Ta BTOPTHEHHS MOP-
CHKOT BOJIM HAa OCHOBI1 OUTBIII HAIHHOTO «iHE-
KCY TJI00aIbHOTO PU3UKYY, a TapaMeTPUYHI Me-
tomu DRASTIC i GALDIT noriMm Oynu
MOB’S13aH1 3 HOBHM iHAEKCOM 3EMIIEKOPHCTY-
BaHHs. TakoX BU3HAYCHO BHYTPILITHIO Bpa3iiu-
BICTb MiJI36MHUX BOJI BiJl 3a0pyIHEHHS 3a JIOII0-
mororo wiardopmu I'IC i 3acTtocoBaHO MOEND
DRASTIC nmns paiiony Axmenaban B ['ymxa-
pati (Inzmist) [ 6 ], 0 Takox cripuse miaTBEp-
JUKCHHIO iICHYBaHHS OLNBII BUCOKMX KOHIIEHT-
patiii 3a0pyAHIOIOYNX PEYOBHH/IHAWKATOPIB
IOJI0 CTaTyCy Bpa3IMBOCTI MiJ3€MHUX BOJI
paiiony amocinimkeHHs. [IpocTopoBo HaHECEHO
Ha KapTy Ta MPOAHATI30BAHO BOJHHNA CIiJ
Onarcradpda (Apuzona, CIIA) [7], Bukopuc-
TOBYIOUH 0a3y naHux riapoexonomiku CIIIA Ha
PiBHI OKpYTY, sIKa MOKE€ HAaJaTH MiCHKUM CITyXK-
0aM MOXIIMBICTH OmepallioHaii3yBaTH iHOP-
MAIIi0 PO BOJHUH CJIiji MicTa JJIsl 3MEHIIICHHS
BPa3JIMBOCTI 1 MIBUIIICHHS CTiHKOCTI. OIiHEHO
MOTEHITIWHI HACITITKY 3MiHH KJIIMaTy Ta Bpa3iu-
BICTh JDKEPEI BOJH JIJIS MIATPUMKH MPUHAHSATTS
o0rpyHToBanux pimenb y Mexiko [8]. TIpen-
CTaBJICHO KUTBKICHY HAIllOHAIBHY OIIHKY JIOC-
TYMHOCTI Ta BPa3lWBOCTI BOAM B MICTax JyIs
225 mict CHIA 3 nHacenennsaMm nonazn 100000
oci6 [9]. Po3pobneHuii iHIEKC BPa3IUBOCTI
BOJIHUX PECYpCiB, IPEJICTABICHUH B pPOOOTI
[10], crocyeThcst pHHKY BOJOKOPHCTYBadiB Ta
BKJTFOYA€E B ceOe TOKa3HUKH BPa3IUBOCTI 00y-
MOBJICHI TIOITUTOM 1 TIPOTIO3HUIIIETO.

IHma Toyka 30py CTOCYETHCS JIOCII-
JOKEHHSI BPa3JIMBOCTi Ta (haKTOpiB, MO BILUIMBA-
I0Th Ha BOJHI CHUCTeMHU. PO3TIIAmaeTbes Takok
COIIAJTHO-EKOJIOT0-€KOHOMIYHA CUCTEMA Y B3a-
€MO3B’SI3Ky  <«JIIONMHA-TOBKILIDY. (OCHOBHA
MeTa i€l TOYKH 30py MOJSIra€ B OLIHII CTy-
MIEHIO TOTO, HACKIUIBKH CHCTEMa CIIPHIHSATINBA
Y Hi 10 HECTIPUATIMBUX HACIIJAKIB 3MIHH KJIi-
Mmary. [le BkIItOYae MiHJIMBICTh KJIiMary Ta eKcC-
TpeMaibHi fBUIIA, BpaxoBaHi MixXypsmaoBOIO
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rpynoroo ekcneptiB 3i 3minu kiimary (IPCC)
[11]. Kpim Toro, 3a3Ha4eHO, 1[0 BPA3JIUBICTh 110
3MIiHH KJIIMaTy 3aJIeKUTh BiJl XapaKTepy, BeJH-
YUHHA Ta IMIBUAKOCTI KIIIMaTHIHUX 3MiH, SKUM
MiIA€ThCS CHCTEMA, i1 3IaTHOCTI pearyBaTH Ta
amanTtyBatucs. [HEEeKC Bpa3mMBOCTI MO 3MiHHU
KiIiMary K QyHKIio (isugHOi Bpa3IHUBOCTI,
YyTJIUBOCTI Ta 3AaTHOCTI 10 aJjanTauii npeacra-
BJICHO B po00Ti [12], a Takok 00roBOpeHO HOTo
B3a€EMO3B 30K 13 MATPUMKOIO  TOJITHKH
ITOM’SIKIIIEHHS HACNIJKIB 3MiHM KilimMary. A B
po6orTi [13] BCTaHOBIIEHO CTPYKTYpPY Bpa3IUBO-
CTi IIUISTXOM OIIHKH Bpa3nuBocTi (V) Sk GpyHKIIIT
BILTUBY (E), ayTinuBocTi (S) i aganraniiHoi 31a-
tHOCTi (4C), e BIUIMB Ha V 3a mornomororo F i
S MO)KHA y3araJbHUTH SIK 30BHIIIHI BIUUBH (ET).
Pesynbrar oIiHKM BKa3ye Ha Pi3HUIO MiX IT0-
TOYHOIO CHTYaIli€l0 Ta OOpaHMM CIICHapieM
3MiH. Takok mpeacTaBieHO OaraToyHKIiOHA-
JTBHY CHUCTEMY IHTUKaropiB iepapxii [14], 3a-
CHOBaHYy Ha YYyTIMBOCTI Ta aJalTUBHOCTI, i
CTBOPEHO MOJIEIb OI[IHKH, MOJENb aHaJIiTHY-
HOTO 1€papXigHOTO MPOIIECY, IO 00’ €HYE map-
auii anami3 (AHPSPA). Moneins AHPSPA Bu-
KOpHCTaHa JIIsl OLIHKU BPa3IUBOCTI BOTHHUX pe-
cypciB Ilekina (Kuraii). Po3poOieno y3araib-
HEHY METO/I0JIOT1YHY OCHOBY OLIIHKH BPa3JIMBO-
CT1 1715 T ATPUMKH MEXaHi3MYy CITUIBHOTO MPHiA-
HATTS PIICHb y Taly3i yNpaBliHHA BOJHHUMH
pecypcamu [15], mpuninstoun ocoOnuBy yBary
ajarrarii 70 3MiHU Kiimary. Lle Ha momatok g0
NOJIETIIEHHS POOOTH THX, XTO aKTHBHO MPAIIIOE
B Tajy3l YIpaBlIiHHS BOJAHUMH pecypcamu B
KpaiHax, 110 PO3BUBAIOTHCS, LIISIXOM IIEPEXOLY
JI0 OTIEPaTHBHUX PillIeHb. TaKoX MPeACcTaBICHO
KOHTYpU (OPMaNBHOI CTPYKTYPH BPa3IUBOCTI
JI0 3MIiHH KJTIMaTy, po3po0IieHOi Ha OCHOBI Tpa-
MAaTUYHOTO JOCTiKeHHS [16], ke BUILIMBAE 3
MOBCSIKJICHHOTO 3HAU€HHS BPA3JIMBOCTI JI0 TEX-
HIYHOTO CTIOKMBaHHS B KOHTEKCTI 3MIHH KJIi-
Mary. Po3pobieHo iHaekc Bpa3innBOCTiI BOAHUX
pecypciB KpaiHd, SKHH € CYKYITHICTIO coIlia-
JHHO-EKOHOMIYHUX 1 MPUPOJHUX KOMIIOHEHTIB
[17]. Le#t migxig o0’eqHye MO3ULII0 HA PiBHI
KpaiHu, BPaxOBYIOYHM TPW [bOMY IOB’sS3aHi 3
UM TIPOOJIEMH 3 EHEPTIEIO Ta IMTPOIOBOILCTBOM,
SIK1 MOXKYTb 3MEHILIMTH BPa3JIMBICTh BOAHUX pe-
cypci. [IpoaHaizoBaHO CTaH Bpa3lIUBOCTI CH-
CTeMHU BOIHUX pecypciB y PaBamminmi Ta Icina-
mabani (ITakucran) 3a MOMOMOro0 aHATITHY-
HOrO mpouecy iepapxii [18], matoun Ha yBasi
CKJIQJIHUM, IHTErpOBaHUM, KOMIUICKCHUN Ta i€-
papXiuHUiA XapakTep OIIHKH BPa3JIHBOCTI BOJ-
HUX pecypciB. KoHnenrtyanbHy OCHOBY Ta
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TEPMIHOJOTiI0 BPa3JIHBOCTI IPEACTaBIEHO B [3],
IO Ja€ 3MOTY PO3POOHTH CTHCIY XapaKTepHc-
TUKY Oy/Ib-sIKOT KOHIIETIIIIi BPa3JIMBOCTI Ta KITFO-
YOBI BIIMIHHOCTI MK PI3HUMH KOHIICTIIIIsIMH.
TakuM YMHOM, TIOAOJIAHO PO3PHB MIXK PI3HUMHU
TPAIUITISIMA JOCITIIKCHHS BPa3IHBOCTI.

Merta po0OOTH — CHHTE3 IBOX PO3IVISIHY-
THX BHIIE AOCHIJHULBKUX MOTISAIB. [ mporo
HEOOXiIHO: BU3HAYUTH (HaKTOpPU BOAHOI CHC-
TeMH, PO3IIIAAI0UN Y B3a€EMO3B 13Ky aHTPOIIO-
TeHHY COIIaJbHO-eKOHOMIYHY CHCTEMY Ta CHC-
TEMY «IIOANHA-TOBKIJUISDY; IPOAaHaNi3yBaTH 40-
THPH TIpoLiecH TpaHchopmarrii BOTHOT CHCTEMH

B MIiHJIMBOMY CEPEIIOBHUIII: Yy TJIMBUN CTaH, IMO-
IIKO/DKEHUH CTaH, CTaH BiJHOBJICHHSI Ta CTaH
piBHOBarm.

KirrouoBuit BIUTHB mpupogHuX (HaKTOPiB
BH3HAYCHO SIK TIPUPOIHA CTIMKICTh, sKa
IOB’s3aHa 3 TIEPEXOJOM BiJ ITOIIKOIKEHOTO
CTaHy N0 CcTaHy BimHOBIeHHS. OCHOBHa [is
IMTYYHUX (AKTOPIB BU3HAYAETHCS SK INTYYHA
ajanrarisi, CupsMOBaHa Ha MepeXij Bif CTaHy
BiIHOBIIEHHS IO CTaHy piBHOBaru. Takox mpo-
BEIICHI JOCIIHKCHHSI Bpa3JIMBOCTI BOTHUX pe-
CYpCiB 3a YyTJIHUBICTIO 0 cuHTE3Y (), mpupoa-
HOI cTiiikocTi (R) Ta mTy4YHOI afganTariii (4).

Mexanizm epaznueocmi 600HUX PecypCi8 Y MIHIUGOMY cePedosULi.

JochimkeHHsT Bpa3IWBOCTI TPHUILISIOTH
3HAYHY yBary peakiii Ta CTIHKOCTI aHTPOTIOTEH-
HOI COIIaThHO-€KOHOMIYHOI CHCTEMH Y BiAIO-
BiZlb Ha HeOe3meuHi curyarii. BifmosigHo, mo-
HSTTS BPa3JIMBOCTI TIOBUHHO BKITIOYAaTH BILUIMB,
YyTJIUBICTh, QJIaNTaIlil0 Ta CTIHKICTh, KOJIU CHUC-
TeMa IMOpylleHa, 3pyliHOBaHa abo 3a3Haja
BIUTUBY. PO3IISIHEMO KOHIEMINiI0 BPa3iIMBOCTI
BOJIHUX PECYPCiB, sIKa € CTAHOM CHCTEMH BOIHUX
pecypciB, y sIKiii HOpMasbHa CTPYKTypa Ta (yH-
KISl TOPYUIYIOTHCSI MIHJIIMBHM CEPEIOBHUILEM.
BpasznusicTh TakoX BKIIIOYAE B ceOe Yy TIUBICTD
1 aJanTaIio 10 MOPYIIeHb 1 pyHHYBaHHS B MiH-
JMBOMY CEPEIOBHII, 3[aTHICTh TMEPEHOCHUTH i
CHPABJIATUCA 3 TAKUMH 3MiHAMH, a TAKOX PiBEHb
CTIHKOCTI JIO OIIKOMKEHb [12-14, 19].

Y mexaHi3mi TpaHcdopmanii BoAHA CHC-
TeMa MOXKe 1epeOyBaTH B YOTHPHOX CTaHAX: dy-
TIIMBHUI CTaH, MOLIKO/PKEHNH CTaH, CTaH BiTHOB-
JICHHsI Ta CTaH piBHOBaru. BojHa cucrema 3a3Hae
3MiH Yepe3 BTPYYaHHs Ta pyWHYBaHHS MiHJIH-
BOT'O HABKOJIMIIIHBOTO CEPENIOBHUINA, Ha J0JATOK
JI0 BIUTMBY (haKTOPiB 3MiHM HABKOJIMIITHBOTO Ce-
penosuma. TakuM YMHOM, MOXKHA CKa3aTH, IO
cHrcTeMa BOIOTIOCTAYaHHs 3HAXOAUTHCS B Uy TJIH-
BoMy crtaHi. CTyIiHb 3MiHHA YyTIUBOTO CTaHYy €
PE3YJIBTYIOUOI0 YYTIHMBOCTI BOAHUX PECYpCiB
[20], BupaxeHoto uyTimBHUMHU (akTopamu. Mo-
JKHa CKasaTH, 1[0 BOIHA cHCTeMa mepeOyBae B
MIOIIKO/IKEHOMY CTaHi BHACIiIOK BTPYYaHHS Ta
pyiiHyBaHHS HABKOJIHMIIHBOIO CepeloBUINa. Y
BOMY CLIEHapii BOIHA cMCTEMa 3[JaTHa camope-
TYJIIOBATHCS Ta BiTHOBIIIOBATHCS Ye€PE3 CUCTEMHI
(bakropH, HaNpuKIaJ], TaKUMH SK 3a0e3rede-
HICTh BOJIHUIMH PECYPCaMH Ta TPUPOITHE €KOJIO-
riude cepenosuiie. Lls 3qaTHiCTh 10 caMopery-
JIFOBAHHS Ta BiIHOBJICHHSI HA3WBAETHCSI TIPHPOI-
HOIO CTIHMKICTIO, SIKa € aJalTalli€0 Y BiAMOBIIb
Ha BIUIHB cepenopumia [ 20 .
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[IpupomHa CTIMKICT — 1€ TOTY>KHICTH BO-
JTHOI CHCTEMH, XO4a BOHA MA€ BIJIHOCHY CJIa0-
kicTe. CucTeMa 3maTHA 70 CaMOBIJIHOBICHHS,
KOJIM CTYIIHb TIOIIKO/DKEHHS CIIA0KHiA, ale, Tie-
peOyBaroun B TIOIMIKOPKEHOMY CTaHi, BOHa He
MOJKE BIJIOBIZATH BHUMOTaM COI[iaJIbHO-EKOHO-
MIYHOTO PO3BHUTKY Ta €KOJIOTiYHOTO CePEIOBHUIIIA,
SIKIIIO TIOTITKO/PKEHHS TIEPEBHIILY€ TTPUPOTHY 371a-
THICTh BijHOBJIeHHs. Came 3 Ili€i MPUYUHU MU
MOBUHHI 3MEHIIIUTH MOTPEOY Y BOIII pa3oM i3 co-
[iATbHO-€KOHOMIYHIM PO3BHTKOM Ta €KOJOTid-
HUM CEPEIOBUIIEM IIISXOM KOPUTYBaHHS JIFOI-
CBKOI ITOBE/IIHKU Ta PEKHUMY COIIaIbHO-€KOHO-
MIYHOTO PO3BHTKY. Lle poOuThCs 3a 10ITOMOTOI0
TTOJITIIIEHHS, HAIIPUKJIA, €KOJIOT1YHOTO CepeIo-
BUINA JUIS aJanTalfii 10 MOIIKOPKEHOTO CTaHYy,
1110 BU3HAYAETHCS K ITY4YHA a00 ColliajibHa aJ1a-
nramis. lltygna ajganranist — e 37aTHICTh BOJ-
HUX CHCTEM, JIOIEH, COLIaIbHOI €KOHOMIKHA Ta
JIOBKULIS TIPUCTOCOBYBATHCS IO IOTEHIIIMHOT
IITKOJTH, BUKOPHCTOBYBAaTHA MOXIIMBOCTI ab0 pea-
ryBatn Ha Haciaigku [21]. Crymip mnomiko-
JOKEHHSI BOJHOI CHCTEMM IOCTIHHO 3MEHIITY-
€TBCS IIUIIXOM CIIUTBHOI JTiT IPUPOAHOTO BiTHOB-
JICHHS Ta IITYYHOI aJianTailii, KpiM TOro, IO CH-
cTeMa € CHUCTEMOIO BiJHOCHOI piBHOBaru. llei
CTaH PIBHOBAard € JWHAMIYHHMM, KOJIM CHCTEMa
nepeOyBae B MiHIMBOMY cepenoBuini. Haiikpa-
MM CTAHOM JUIS BIJHOBJICHHS ITOIIKOIKEHOT
BOIHOI CHUCTEMH € CTaH 10 3MiHM HaBKOJHIII-
HBOTO CEPEIOBUINA. 3arajioM, JOCATTH ONTHMA-
JHHOTO CTaHy JOCHTH BaXXKO, TOMY MOXe OyTu
JICTIIIOK CIPABOIO CPOPMYBATH HOBY BOIHY CH-
CTeMY B MiHJIMBOMY cepeloBuILli. MexaHi3M Bpa-
37IMBOCTI BOAHUX PECYPCIB Y MiHIIMBOMY CEPENO0-
BHIITI TIPEICTABJICHHA Ha puC. 1 .

Yyr1ausicTh. BonmHi cucteMu 3a3HaIOTh
BIUINBY HABKOJIMITHHOTO  CEPEIOBHUINA  Ta
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pyrinyBaHHs. Jlo Takux (akTOpiB BILTUBY Ha-
camriepe]] Hajuexarb BUKOPHUCTAHHS BOJHHX Pe-
CypciB, 3a0pyIHEHHS BOIHOTO CEPEIOBHIIA, T0-
CyXH Ta ToBeHi. UyTIHBICTh BOTHHUX pecypciB
BH3HAYAETHCS 1 BUPAKAETHCS 1HAEKCOM Ty TIH-
BOCTI, SIKHH pPO3TISANAE PiBEHb BHUKOPHUCTAHHS
Bomu (TOOTO CIHIBBIXHOIICHHS CITOKWBAaHHS
BOMM JO HAasSBHOCTI BOJHUX PECYpCIB),

IHTCHCHBHICTh BUKHU/IIB TIPOMHUCIOBUX CTIYHHUX
BOA (CKHIAHHS IMPOMHUCIOBUX CTIYHHX BOZ IO
BBII), ckumanHs CTIYHHX BOJ Ha AYIIy Hace-
neHHs (CKUIaHHA MOOYTOBHX CTIYHHX BOJ Ha
3arajbHy KUTBKICTh HACEJIEHHS), a TaKOX Yac-
TKa eKOHOMIYHHX BTpar BiJ BogHUX Jux y BBII
(exoHOMIYHI 30WUTKH BiJ MOCYX 1 TOBeHEH y
BBII), Ta6m. 1.

Minnuse
CepeIoBHUIIIe

r-—----

- UyTiuBiCTh L, -« Ityune [
[PUCTOCYBaHHS
B N mommmmn e .
: 1 | 1
. ! ! i 1
| Momkomkemmii 1. v CraH BiZHOBJIEHHS !
: CTaH b TpHpoaia SR !
. ' CTIHKiCTB ! !
e e e e -
e e e e -
) Inpexc aganramii:
Inzexc ayramBocti: I ool .. e(eKTHBHICTh BUKOPHC-
BUKOPUCTAHHS BOJHUX Pe- HAEKC CTIHKOCTI. TAHHS BOIH
CypeiB; 3a0e3MneueHiCTh BOIHUMHU ’
; . ) il ©xopoHa BoxHOrO Cepero-
3a0pyIHEHHS BOJHOTO CE- pecypeami, _ y BHIIA;
. OPUPOJIHE €KOJIOI1YHE cepe- ',
peaosuma, ) Mecha| "PYP p ces | 3amoOiraHHs Ta 3MEHIICHHS
MIOCYXH Ta TI0BEH] JIOBHILE KatacTpod

Taoaunsa 1

Inpexc yyTIMBOCTI BOOHUX pecypciB

Table 1

Sensitivity Index of water resources

DakTOp YyTJIHBOCTI

IneKc 4y TJIMBOCTI

BukopuctaHHs BOgHUX pecypceiB (x;)

PiBens Bukopucranss Boau (%)

3a6pyaHEHHS BOJHOTO CepelOBUIIA
(x2, x3)

IHTEHCHBHICTL BUKHJIIB IIPOMUCIIOBHX CTiuHUX BOJ (T/10%)
CKuiaHHS CTIYHMX BOJ Ha IyIy HaceJdeHHs (T/0coly)

ITocyxa 1 moBeHi (x4)

YacTka eKOHOMIYHHX 30UTKIB Bil BomHuX Kartactpod y BBII (%)

3amponoHOBaHO (YHKIIIO YyTIMBOCTI
BOJIHHX pecypciB S(X) JUIsl KiJIbKICHOTO BH3HA-
YEeHHSl YyTJIMBOCTI, SKa BUPAKAETHCS HACTYII-
HUM YHHOM:

S(x) = S()Cl, X2, X3, X4)
ne S (x ) — 9yTIuBICTh BOOHHUX PECYPCIB,

(D
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X1 — KoediieHT BUKOPUCTAHHS BOJM;

X »— ITHTEHCHBHICTh BUKH/IIB TIPOMHUCIIOBHX CTi-
YHHX BOJI;

X3 — CKHUJI CTIYHHMX BOJ Ha JyIy HACEJICHHS;

X4 —YacTKa EKOHOMIYHHUX BTPAT BiJl BOIXHUX JIHX
1o BBII.
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Ilpupogna criiikicte. Bonna cucrema
MIEPEXOIUTH y TOIIKOPKEHUH CTaH depe3 BTPyY-
YaHHS Ta pyHHYBaHHS HABKOJIHUITHHOTO CEPEIIO-
Butia. [lomkomkena BogHa cucTeMa 37aTHa ca-
MOPETYITIOBAaTHUCS Ta BITHOBIIOBATHCSA 32 JOIIO-
MOTOI0 3aracy BOJHHUX PECYpCiB, €KOJIOTIYHOI
SIKOCTI1 BOZH, SIKOCTi €KOJIOT19HOTO CEPEIOBUIIA
Ta iHmMMX (aKTOpiB, CIPIMOBAHUX Ha BiTHOB-
JICHHSI TIOIIKO/XKEeHOT BogHOI cuctemu. Ll 3xat-
HICTh JJO CaMOPETYJIOBaHHS Ta BiJHOBJICHHS

TTOIIIKO/PKEHOT BOHOI CUCTEMHU 00yMOB-JICHA Ta
BHPAXKAETHCS IHIEKCOM CTIHKOCTI, SIKUH pO3TJIs-
JIa€ OJIMHHUITIO TUTOMII JOCTYITHUX BOTHHUX pecy-
pciB (TOOTO CITIBBiAHOMICHHS HASBHUX BOIHHUX
pecypciB 10 HaIliOHABHOI TEPUTOPiabHOI
IJIONII), SKICTh ITOBEPXHEBHX BOJ HABKOJHIII-
HBOTO cepenoBuia (ToOTo KoedimieHT 0OBOI-
HEHHS TUISTHKA MOHITOPWHTY) Ta IIICHUCTICTB
(Tabm. 2).

Tab6auus 2

Ingexc crifikocTi BOTHUX pecypciB

Table 2

Sustainability Index of of water resources

®axkTop criiikocTi

Ingekc criikocTi

3abe3neueHicTh BOJHUMH PECypcaMu

(xs)

JocTymHa KUTBKICTh BOTHHUX PECYPCiB HA OMUHHUIIO TUTOII
(104 m3/xm?)

Exosioriuna sKicTh BoaH (X¢)

SIkicTh moBepxHeBUX BOJ (%)

Exonoriyna skicTh TOBKILIA (X7)

Jlicucrictb (%)

s KibKiCHOT OLIHKH MPUPOIHOI CTild-
KOCTi MPONIOHYETHCS (PYHKIIiSI TPUPOTHOT CTiM-
KOCTi BOIHUX pecypciB R(X), sika BUIIsI1at0 Ta-

KM YUHOM:
R(X) = R(X5, X6, )C7) (2)

Jie X5 — JOCTYITHA BOJa Ha OAMHULIO TUIOILI pe-

CypCiB;

X6— SIKICTh CEPEIOBHILA TOBEPXHEBUX BOJ;

X7 — JICHUCTICTb.

Ityyna apanrtanis. [Ipupomna criii-

KiCTh BOJIHHX pecypciB oOMexxeHa. BoqHa cuc-
TE€Ma 3aIMIIAETHCA B IOMLIKOPKEHOMY CTaHi,
KOJIH 30UTOK TEPEBHUIILYE MPUPOAHY 3AAaTHICTH
BiJTHOBJICHHS. Y IIili cUTyallii HEOOXiTHO BXKH-
BaTH 3aXOJiB, IIOI0 aJarTarii J0 3MiH HaBKO-
JUIITHBOTO CEPEOBHUINA, HATPUKIIAJ, TTiIBUIILY-
1041 e()EeKTHBHICTh BUKOPUCTAHHS BOJIH, ITOCH-
JIIOIOYM 3aXHCT BOJHOTO CEpe/IOBHUINA, 3amo0i-
ralo4y CTUXIHHUM JIUXaM 1 3MEHIIYIoUH X 3 Me-
TOI0 ajanTamii A0 MOLIKO[KEHOro cTany. Lls
HITy4YHa ajantamisi o0yMOBlIeHa 1 BUPAXKAEThCS
aJanTUBHUM 1HAEKCOM, SIKUM BKJIOYae B cede

CIIOXKUBAHHA BOAW Ha oxuuuiio BBII (BixHO-
IICHHS CrIokuBaHHs Bonu 110 BBII), piBens Bij-
MOBiTHOCTI MPOMUCIOBUX CTIYHMX BOJ 1 CTY-
MiHb OYUIICHHS MIiCHKMX CTIYHHMX BOJ (CTaH-
JIapT CKUJy MPOMUCIIOBHX CTIYHHMX BOJI) Ta Mi-
CBbK1 CTIYHI BOJM, a TaKO)X €KOHOMIYHI BHUTOIH
BiJl KOHTPOJTIO 32 TIOBEHSIMHU Ta OOPOTHOH 3 TT0-
cyxam¥ (€KOHOMIiYHI BUTOIH Bij 3amoOiraHHs
Ta TIOM SKIICHHS HACTIJKIB CTHXIHHHX JIHX)
TaoII. 3.
3anpornoHoBaHO (DYHKIIIFO MITYYHOI aja-
nTamii BOMHUX pecypciB A(X) Ais KijgbKiCHOL
OIIIHKY IITYYHOI aJamnTaliii, sKa MpeIcTaBieHa
PIBHSHHSM:
3)

JIe X3 — CIIOKMBaHHS BoaM Ha oguHHUI0 BBII;
Xo— PIBEHbB BIJIOBITHOCTI IIPOMUCIIOBUX CTi-
YHHUX BOJ;

X10— LIBUIKICTH OYHUIIIEHHS MICHKUX CTIYHUX
BOT;

X11 — EKOHOMIYHI BUTOIM BijJ IIOBEHEH KOHT-
PpodIb 1 60poTHOa 3 TOCYXOIO.

A(x) = A(xs, X9, X10, X11)

Taoauusa 3

AjanTUBHUI iHIEeKC BOAHMX pecypciB

Table 2

Adaptive index of water resources

ApnantuBHuii gakrop

AanTHBHUI iHIEKC

E¢eKxTnBHICTS BUKOPHUCTAHHS BOIH (X3)

Ha oguuauiro BBII cioxusanss soau (M>/10%)

OxopoHa BOAHOTO cepeaoBHIIa (X9, X10)

PiBeHb BiAMOBITHOCTI MPOMUCITOBUX CTiYHUX BOI (%0)
PiBeHb ountieHHs MicbKHX cTidHUX BOJ (%)

3amo0iranHs Ta 3MEHIIECHHS KaTacTpod

(x11)

ExoHomiuHi mepesarn 60poTh0u 3 noBeHsmMu Ta nocyxoro (10%)

~ 69 ~
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BpazausicTs BoIHHX pecypciB y MiH-
JIMBOMY cepenoBuili. BpasnuBicTs BonHUX pe-
cypciB y minnuBomy cepenoButii (V) € cunTe-
TUYHAM €(PEKTOM TPHOX EIIEMEHTIB, a came 4y-
TIIMBOCTI BOTHUX pecypciB (S), mpupoaHoi cTiid-
kocTi (R) Ta mTydHOi afanrarii (4), 1 BUmIsgae
TaK\M YHHOM:

M(x) = f1S(x), R(x), S(x)] “
Iie V' — Bpa3imBiCTh BOIHUX PECYPCIB Y MiHITH-
BOMY CEpPEIOBHIIIi;
S(x) — 9y TIUBICTH;
R(x) — mpupomHa CTIHKICTB;
A(x) — mTydHa amanTaiis.

Memoodonozia enmponiiinozo nioxooy

Entpomnisi — 1ie NOHATTS, SIKE LIMPOKO
BUKOPUCTOBYETHCS B MPUPOIHUYHX 1 COIiaIh-
HUX HaykaX. BoHO Oynmo po3po0ieHo i BOJocKo-
HAJICHO y IHX TaiTy3sX, HEe3BKAIOUW Ha Te, 10
€ TIPOCTHM OIHCOM TEPMOJMHAMIYHOI KOHIIETI-
1ii, sika Oepe CBiil MoYaToK y (i3sMIHUX JOCHTi-
JoKeHHsX. EBomrontist eHTpomnii €, mo cyTi, po3-
HIMPEHHSM «CTaHy», IKUH € «DYHKIIEI0 CTaHy»
B TepMmomuHamini. ExTpomis HeoOXimHa mms
TOTO, 00 OXapakTepu3yBaTH aTpuOyTH (QyHK-
il BCHOTO CTaHy 3 BUKOPUCTAHHSIM METOLY
«MaTeMaTUYHOI aHaNoTii». Bu3HaueHHs eHTpo-
mii 3B'S3Ky TaKOX MPOIOHYETHCS METOIOM «Ma-
TEMaTHYHUX aHaJIOTii».

[lonsiTTst eHTpomii OyIo BBENEHO B Tep-
momuHamiky Kmaysiycom y 1854 pomi. Crioua-
TKy BiH BUKOPHUCTOBYBAB TEPMiH «3HAYCHHS K-
BIBAJIEHTHOCTI» Uil BHU3HAYEHHS LOTO TIO-
HATTS. 3 MOy CTATUCTHYHOT MEXaHIKH €HT-
POIIisS CUCTEMH JTOPiBHIOE Jorapudmy uucia W
JIOCTYITHUX MIKpPOCTaHIB, 10 BiAMOBIAAIOTH Ma-
KPOCKOIIIYHOMY CTaHY IIi€l CHCTEMH:

S=klInW (5)

ne k — mocriiina boneimana;

W — KinpKiCTh MIKpOCTaHIB, 1[0 Bi/AIOBI-
JIAIOTh 33J1aHOMY PIBHOBRKHOMY MaKpOCTaHy.

BukopucranHs iHTYITHBHO 3pO3yMiJIOi
norapudMivyHOI Mipu Ut iH(OpMaIii BHepIie
BBeJleHO Xapmii [22], HUM BUCYHYTO TIPHITY-
HIEHHS, 10 caMOiH(OPMATHBHICTh MOJII1 3poc-
Tae 31 3pOCTaHHAM il HEBU3HAYESHOCTI, 1Ie J10/1a-
TKOBO O3HaYae, 110 WMOBIPHICTh TOSBY ITi€] 1MO-
i1 3MEHIIy€eThes. Y IbOMY BiIHOIIEHHI S HA3u-
BalOTh MipOIO HEBU3HAYECHOCTI.

peniarep [23] BUCYHYB NpHUIYIIECHHS
HIO/I0 JIOKAJTBHOTO 3MEHIIEHHS EHTPOIi JUIst
XKHUBUX cucteM, kouid (1/D ) mpeacraisie co-
0010 CTaHU, SIKi NEPEIIKOIKAIOTh BUIIaKOBOMY
pO3MOALTyY:

~ S=kIn(1/D) (6)
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ne D — KiTbKiCTh MOYKJIMBUX €HEPreTUYHUX CTa-
HIB Y CHCTEMI, SIKi MOXXYTh OyTH BHITaJKOBUM
YUHOM 3aII0BHEHI €HEPTIETO.

Kpim toro, D Bkasye Ha mipy Oe3namy, a
Horo 3BOpPOTHE 3Ha4eHHA 1/D MOXXHA pO3IIIs-
JaTH SIK TIPSIMY Mipy TOPSAKY.

Y 1948 poui lllennon [24] onyOiikyBaB
CBOIO BiJIOMy CTarTTIO Mij Ha3Bow «Maremaru-
YHa Teopis KOMYHIKallii», B SKii BiH BBIiB €HT-
POIIiI0 JUCKPETHOTO PO3IMOAITY MMOBIpHOCTEH
(»1, p2, ..., Pn), HOAAKOYH (YHKIIIFO H TaKOTO BH-
DIy

H

—K Xi—1p;logp; (7)
ne K - monaTHa KOHCTaHT, 1110, Biirpae reHrpa-
JbpHY QYHKIIiIO B Teopii iHpopMmarii sk Mipu iH-
(hopmartii, Bubopy Ta HeBU3Ha4YeHOCTI [ 24 ].

Y 1972 poui gocmigauku [25] 3HOBY
ONPWITFOHWIN KOHIIEII[IF0 EHTPOMIl )i CKiH-
YEeHHUX HEYITKHX MHOXWH, MOi0HY 10 €HTPO-
mii [[lenHOHa, X04Ya ¥ KOHIENTYaJbHO 30BCIM
IHIITY, JIe Jiarna30H € HaOOPOM HEBIJl'EMHUX Jiii-
CHHUX YHCEJI.

Y 1992 pori [26] 3amrponiOHOBaHO KOHIIE-
11 iICHTUYHOI eHTPOIii, eHTpoMii po30iKHO-
CTi, EHTpOMii MNPOTHWJIEKHOCTI Ta EHTPOIil
3B’SI3Ky Ha OCHOBI BU3HAYECHHS TPAJAUIIIHHOT €H-
TPOIIii JIJIsl BUMIPIOBaHHSA 1IEHTHYHOCTI, Pi3HO-
MaHITHOCTI, IPOTHJISKHOCTEH Ta acOI[iaTUBHO-
CT1 CUCTEM, SKi MICTATh # TIap MHOXHH.

EnTponis 3B's13Ky. AHaJi3 map MHOXHUH
(AIIM) — 11 HOBHI i AXiJ 10 CHCTEMHOTO aHa-
i3y, 3anponioHoBanuii [1]. AIIM po3rsinae sk
BH3HAYCHICTh, TaK i HEBU3HAYECHICTh SIK CHUC-
TEMY 3 METOFO IIPOBE/ICHHS aHAI3Y 1IEHTUYHUX
PO301KHOCTEH 1 MPOTHIIC)KHOCTEH, a TAKOXK I10-
JIAJTBIIIOTO KiTBKICHOTO MaTeMaTHYHOTO aHATI3y
3 BHKOPUCTAHHSIM KiIBKOCTI 3B’S3KiB. 3aBISKH
CBOEMY pealiCTUYHOMY MiAXomy 110 poboTu 3
Hepu3HaueHicTIO AIIM 3HaWIOB IMHpPOKE 3a-
CTOCYBaHHS B COIIIOJIOT{, EKOHOMIIIi, iH)KEeHEP-
HUX TEXHOJIOTISX Ta MEHE/KMEHTI, 1 IPUHIC Yu-
CJICHHI pe3yJIbTaTH MOCTiKeHb [ 14, 27-30].
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VY BUNAAKY OKPEMUX MMUTaHb O0YyJI0 IPOBE-
JICHO aHalli3 1ACHTUYHOCTI, PO30iXKHOCTI Ta
MPOTHJICKHOCTI Tap HabopiB “H’ miId 3amaHuX
YMOB, 5IKi OITUCYIOTH 3B’ 130K Mi’K BU3HAYEHICTIO
Ta HEBU3HAuYCHICTIO. Bupa3 BigHOCHO mapu
MHOXXHH “H’ TIpeIcTaBIeHO TaKUM YHHOM [ 1]:

u=a+bl+cJ (8)
nea,b,cel0,1]ia+b+c=1;
a — 1IGHTUYHUHN CTYIiHb Mapu MHOXKWH H;
b — cTyniHb HEBIOBITHOCTI;
€ — 3BOPOTHHH CTYIIiHB;
I —xoedinient meBignosinuocri, [ € [— 1, 1];
J — xoedilieHT 3BOPOTHOCTI, KU JOPiBHIOE —1,
IHOII HOr0 MOXKHA PO3IVISIATH JIMIIE SK 3HAK
MPOTHIIEKHOCTI.

VY 1pOMy BHIIQJIKY JAOCATAETHCS 11 CTYTIC-
HiB 3B’ s3Ky: 1 = a1 + bili + iy, ux= ax + balrt+
+caJz, ..., TA U= ay+ b, I, + ¢, J, IUIIXOM aHa-
T3y 71 Tap MHOXKHH.

IneHTHYHA EHTpOIs BU3HAYAETHCS Ha-
crynmHuM 4uHOM: Sg = ),i-; a; Ina;, enTpormis
HEBiAMOBiAHOCTI Tak: Sp = YL b;Inb; X1,
3BOPOTHA eHTpomis: S, = YL ¢;lncg; X/, a
EHTPOMIs 3B’ 513Ky HACTYITHUM YHHOM [1]:

S=SS+Sf+Sp =Z?=1ailnai+
+Z?=1bilnbi XI+Z?=1C1' lIlCl' X] (9)

Entponiss — 1e «pyHKIisl cTaHy» CHC-
TEMH, sIKa BBAKAETHCS MIpOI0 BHIAIKOBOCTI
abo Oeszrnamy. Bapiaris TepMomuHaAMIYHOT €HT-
portii posrisaanacs sk Mipa Bapiallii HeJOCTyTI-
Hoi eHeprii. CTaTUCTUYHA EHTPOITisl XapaKTepH-
3yBaruMe (BiTHOCHO MaKpOCTaHy, BiITIOBiTHO
JI0 HaJ]aHOTO 3aKOHY WMOBIPHOCTI) HaIly HEBH-
3HAYEHICTh MO0 HA0OPY BCiX MIKPOCKOMIYHUX
EKCIIEPUMEHTIB, SIKi MOXYTh OyTH 3aJlyMaHi.

Indopmanis npo entpomiro IllenHona € miporo
HEBU3HAYCHOCTI a00 iH(opMaIliero mpo BHUIA-
koBi momii. Tounimre, me Mipa HEBU3HAYCHOCTI
pE3yNBTaTiB TECTy A0 TECTy paHaoMizallii abo
o0csry indopmanii B mofii, mio crigye micis
momii. HediTka eHTpomisi € Mipol0 HEUITKOCTI
CHCTEMH.

TakuM ke YMHOM, 1ICHTUYHA SHTPOIIIS €
Mipoto 6e3namy. Kpim Toro, enTpormis HeBiAmo-
BIJIHOCTI € MIpOIO TIOPSIZIKY, @ 3BOPOTHA EHTPO-
IIisl € XAOTUYHOIO MiPOI0 HEBU3HAYEHUX CUCTEM
[23]. HeBiamoBimHICTh BKJIIOYA€ TOTOXHI Ta
MIPOTHJICKHI CTYNEHi 3B'SI3Ky, TOMY EHTPOIIiS
HEBIJIMOBITHOCTI € KOMIUIEKCHOIO EHTPOTIEI0,
sIKa MICTHTB 1JEHTUYHY €HTPOIIIIO0 Ta 3BOPOTHY
eHTpOMito. Pi3HHUII0O MOXKHA BIJOKPEMUTH 3a
JIOTIOMOTOIO TJIACTUYHOCTI CTYTIeHS 3B'3Ky. Ta-
KUM YMHOM, €HTPOIIIS MOAUISETHCSA Ha 1ICHTH-
YHY EHTPOIiI0, EHTPOMisl HEBiANOBIAHOCTI Ta
3BOPOTHY €HTPOIIsI.

JIOCUTh BaXJIMBO TIOKPAIIUTH KOPEJS-
[iifHy EHTpOIIiIo, SIK 1Ie BH3HaUeHO B [1], ocki-
TpKU JorapuMidHa (YHKIST HE Ma€ CMUCIY,
SIKIIO @ , b , ¢, JOPIBHIOIOTh HYJIO y CTYIEHI
3B’sI3Ky. 3arajibHUN BUpa3 MOKpAIICHHS EHTPO-
il 3B’SI3Ky HABOIUTHCS HACTYITHUM YHHOM:

S=Yra;ln(a; +e) +
+ Y bin(b; +e) x I+ Y, ¢iIn(c; +
+e) X J (10)

ne Sg = Y- a;In(a; + e) — inenTnyna
EHTPOIIiI0;

Sp = Xi1b;In(b; + e) X I — entponis
HEBIITOBIIHOCTI;

Sy, =XiiciIn(c; +e) X ] — 3BopoTHa
CHTPOITsL.

Memoo ananizy épaznueocmi 600HUX pecypcié HA OCHOGI eHMPONIi 36 ’A3Ky

Sk mpencrasieHo B piBHAHHI (8), uncio
3B’sI3KiB BCTAHOBIIOETHCS HAa OCHOBI BIIMIHHO-
CTeH: 1IEHTUYHOCTI, HEBIMOBIIHOCTI 1 3BOPOT-
HOCTI, 1110 Ha3UBaIOTh YMCJIOM 3B’ A3KIB 1€HTH-
YHOCTi-HEBIAMOBITHOCTi-3BOPOTHOCTI.

Ha mnpakruiii HEIOCTaTHBO PO3IUTMTH
onucaHnit 00’ €KT Ha TPY KOMIIOHEHTH, TOMY Ba-
JKIIMBO PO3IIMPHUTH 0a30BHI BUpPa3 KOHTAKT-
Horo uncia (piBHAHHS (8)), 100 BKIIOYHUTH Oi-
JbIlIe BUMIPIB, SKi HA3WBAIOTh IIACTHYHICTIO
3’eqHaHHA. Ynco, Mo po3IMUPIOE YUCIIO 3B'A3-
KiB BU3Ha4yaeThes [31]:

~T71 ~

u=(@+a+t..ta)+ b+ bbb+ ...
+ bsly) + (i + it ... T edr) (11)

I dx, by, . — KOMIIOHEHTH 3B’SI3KY, dyx, by, ¢ €
[0, 1];
dSactYby+Yc-=1;

L, b, ..., I[;— xoedimieHTH HEBIAMOBITHOCTI, /1,
L,...,.Le[-1,1];
Ji, J2, ..., Ji — KOCDIIEHTH 3BOPOTHUX CTYIIE-

HIB, 1110 JIOPiBHIOIOTh MiHYC OJTUHUIII.
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Ha ocHogi piBustaHS (11) ymcio 3B’s13KiB

Ta moOyaoBa i€papXidHOI CTPYKTYpH 4HCIIA

3B’S3KIB  1IGHTUYHOCTI-HEBIAMOBIAHOCTI-3BO-
POTHOCTI MOJKHA BHPA3UTH TAKUM YHHOM:

u=ar+a+ b+ blb+ bilz+ ciJi +

Csz (12)

IIe a 11 a o TPeACTABISAIOTh 1IEHTHYHUH CTYITiHb

1 4acTKOBMH AudepeHIian iIeHTHYHOTO

CTYIICHIO, BiJIMIOBIMHO, 1 iX KoedilieHTH

MO>XHA BBKATH OJUHUIHUMH.

bil1, bol» Ta b3l3 BKa3ytoTh 4aCTKOBO MOAI0HI,

CepeHl Ta YacTKOBO IPOTHIICKHI CTY-

MeHl HEeBIAMOBIAHOCTI, BIAMOBIAHO, a iX

koedimientu I, € [—1, 0], [, € [-0,5, 0,5],

ciJiTa caJp — yacTkoBUE audepeHtian 380-
POTHOTO CTYNEHIO 1 3BOPOTHHUH CTYIiHb
BIAMOBINHO, a Ji, J> € iXHIMH KoediIieH-
TaMH, SIKi PETYIIOIOTHCS TAKHM YHHOM,
00 OyTH PiIBHUMU MiHYC OJMHHMIII.
BpaznuBicTs BomHUX pecypciB 3a3BHUait

MTOMUTSIETHCS Ha 11 SITh piBHIB [14 , 19], 1 mputy-

ckaroud, 1mo x; (i = 1, 2, n;j=1,2, m)
MO3HAaYaE iHIeKCHY BHOIPKY, a 5, (k=0,1,2, ...,
5) moporoBe 3HAYCHHS CTaHIAPTY, YHUCIIO

3BsI’3KIiB METOMy i€papxii iIeHTHIHOCTi-HEBI-
MOBIHOCTI-3BOPOTHOCTI  OMUCYETHCA TaKUM
guaoM [ 31 ]:

talz € [0, 1];
xij_slj x()] SU - .
—2($0j_51j) +05+—"——— 2( Soj— 1]) 012 + 013 + 0]1 + 0]2, xU € pIBEHb 1
Xij—S2j . i
0+ —2(51]'_52]') + 0.5 + ( pp— )12 + 03+ 0/, +0/,, x;; € piBenb Il
{0+0+ I + 0.5, + =29 01, + 0], + 0], x;j € pienn I1] (13)
2( S2j~ 31) 2(s2j-53j)
0+ 0+ 0L + =21, + 0.51; + —2—=1-0]; + 0], x;; € pienn [V
2( S3j~ 41) ( S3j~ 4]')
0+40+0I, + 0l, + ( 5}) Is +0.5), + Z(x‘” _S'S; 50Jz, xij € pisens V

i€ X;;— 3Ha4YEeHHs -1 BUOIPKH B j- My 1HIEKCI;
sy(k=0,1,2,
L, L, I;, J,, J» — Tex came, 1110 y piBHsIHHI (12).

EnTponist 3B's13Ky iHgeKcy Bpa3jiuBo-
cTi. [HIeKC Bpa3IMBOCTI BOIHUX peCypCiB po3-
DISA€THCS IK MHOKUHA A = {x;; (I =1, 2,
j=1,2,...,m)}, aIOPOTH CTYTEHS BPA3IUBOCTI
PO3TIAIAOTHCS SIK MHOXKUHA By = {54 (k=0, 1,
2, ..., 5)}; micns uporo aBa HabOpPU CKIIAAAIOTh
napy Hiy= (4, B).

Uwmcno 3B’s3KiB iHAEKCY BPa3IMBOCTI 3a
piBHsHHSM (13), a MOTIM 1 eHTpOITis 3B’ SI3KY 1H-
JICKCY BPa3JIMBOCTI OMUCAHI TAKMM YHHOM:

Sii= avj In(ai; + e) + axgln(az; + e) +
+ bigln(bi; + e)xLi+ byjln(by; + €) x I +
+ b3g,<ln(b3ij + 6) x I3+ (14)
+ cigln(ciy; +e) x Ji+
+eaijln(caij + e) X J,
Ss1=aijln(ai;+ €) — ineHTUYHA eHTPOITis;
S = axjln(az;+ ) — KpuTHYHA iIeHTHYHA
EHTPOITis;

Sﬂ = b],‘jln(bl,-j+ e) x I
HEBIAMNOBIIHOCTI;

Sp = byjln(bai+ €) x I, — nmepenbauae ce-
pEeIHS CHTPOIIIS HEBIMIOBITHOCTI;

ac

— BEPXHsI eHTPOIIis
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, 5) k - cTaHmapT 3Ha4YEHHS By3Jla B TOMY CAMOMY 1HJIEKC;

Sp= b3jIn(bs j+ €) x I 3 — HUWKHS €HTPO-
IO HEBIAOBITHOCTI;

Sp1= cijln(ci;+ e) X Ji € — KpuTHUIHA 3BO-
POTHA EHTPOTIIELO;

Sp2 = c2iln(c2;+ €) X J» — 3BOpOTHA €HT-
portisi.

Cunre3 3B'SI3Ky eHTPOIIi Bpa3JInBoOCTi
BOJAHUX pecypciB. 3arajom, BiAMOBITHO 0
3HAYYIIOCTI 1HACKCY BPAa3JIUBOCTI, HAJAAOThCS
BIJIMTOBIIHI Bard IS IHTErPOBaHOT BPA3JIMBOCTI.
OTXe, BUKOPUCTOBYIOUH II€pEBaru aJMTHBHO-
3BaXCHOTO METOJy CHHTE3y (MeTomy cepen-
HBOTO), MYJIBTHIUTIKATHBHO-3B&KEHOTO METOIY
CHHTE3y (METOAy T€OMETPHYHOIO CEPEeIHBOIO)
a00 aJUTHBHO-MYJBTHILTIKATUBHO-3BAKEHOTO
MeTtoxy cuHTtesy [32-35], enTpomis 3B’ 3Ky Of-
HOTO 1HJEKCY MOMHOKYETBCS 3 METOIO TeHepa-
1ii iHTerpoBaHoro 3B’s3Ky eHtpomii S;. Lle Bu-
paKaeThCs SIK:

Si = IIj=1w; X S5

ne [T — meron cuntesy CI/ICTeMI/I;

— Bara j- ro iHJeKCy Bpa3jMBOCTI.

(15)
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Kpurepiii npuiiHATTA pilleHHS 110710
BPa3JIMBOCTi BOAHUX pecypciB. CTymiHb Bpas-
JUBOCTI BOJAHUX PECypCiB MIOA0 MIHIHBOTO Ce-
peAOoBHINA MOKHA PO3IIIUTH Ha I STh PIBHIB 3
11 ingexkcamu: Hu3bKui (1), Hesnaunwuii (11), mo-
mipauii (III), Bucokuit (IV) 1 excTpemabHMIA
(V). Po3paxyHOK KOHTaKTHOI €HTPOTIIi 3a JOIT0-
Moroto piBHsHHS (14) mokasye npuOnIH3HE

3HAYCHHS KOHTAKTHOI eHTpoIii S i3 Jiana3oHoM
(-1,314; 1,314). Lle#t inTepBan IiMUTHCA Ha
m'ste wactuH: [0,877; 1,314), [0,292; 0,877),
[-0,292; 0,292), [-0,877; —0,292), (—1,314; —
0,877), noznavaroun Hu3bkuid (I), He3HAYHMI
(II), momipuuii (I11), Bucokuit (IV) ta HamMip-
HuH (V) cTymeHi Bpa3muBOCTI BOTHHUX PECYPCIB,
BIJIIIOBIHO.

Bucnoexu

Po3mstHyTO MeXaHi3M Bpa3IMBOCTI BOJ-
HUX PECYPCIB Y MiHJIMBOMY CEpPEIOBHIII. YBary
30CepeKEHO Ha aHalli3i YOTUPHOX KIIFOYOBHX
CTaHiB BOAHOI CUCTEMH: UyTJIMBUH CTaH, MOII-
KO/DKEHUI CTaH, CTaH BiHOBIEHHS Ta CTaH pi-
pHoBaru. CtaH BOAHOI CUCTEMH 3a3BHYail 3Mi-
HIOETBCS BIJ ITOLIKOIKEHOIO IO BIJXHOBJIEHHS
4yepe3 MPUPOIHI YNHHUKH, TTICIIS Y0TO BigOyBa-
€THCSI TIEPEXIJT Bijl CTaHy BiJIHOBJICHHS JI0 CTaHy

PIBHOBAru mepeBakHO 4epes3 MTy4Hi (hakTopu.
Ileprie Bu3HAYAETRLCS K IPUPOIHA CTIHKICTD, a
Ipyre — K LITy4YHE MPHUCTOCYBaHHS. Pesyinb-
TaTH [[HOTO MEXaHi3My MPOIOHYIOTh HEOOXiaHE
PO3YMiHHS BPa3JINBOCTI BOOHHUX PECYPCIB Y Mi-
HJIMBOMY CEpEOBHIIIi, MEXaHi3M Tpolecy Tpa-
HCopMaIii Mk YOTUpMa CTaHAMH € LEHTPOM
MaiOyTHIX JTOCIIIKEHb.

Kondgpnixm inmepecie

ABTOD 3asIBIIsI€, IO KOHMIIIKTY 1HTEPECIB 11010 MyOIiKallii boro pykonuc y Hemae. Kpim toro,

aBTOp TOBHICTIO TOTPUMYBABCS €TUYHUX HOPM, BKJIFOYAIOUM Tuiariat, (aabcudikalliro JaHUX Ta Io-
NBIAHY Ty OJIiKaIlito.
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METHOD FOR ANALYZING THE VULNERABILITY OF WATER RESOURCES
IN AN UNSTABLE ENVIRONMENT BASED ON THE ENTROPY APPROACH

Purpose. The synthesis of the method of analyzing the vulnerability of water resources based on the entropy of
the connection based on the determination of the factors of the water system, considering the relationship between the
anthropogenic socio-economic system and the "man-environment" system and the analysis of the transformation pro-
cesses of the water system in a changing environment.

Results. The mechanism of vulnerability of water resources in a changing environment is analyzed. The structure
of the vulnerability of water resources is established based on sensitivity, natural resistance and artificial adaptation by
analyzing the four states of the water system: the sensitive state, the impaired state, the recovery state and the equilibrium
state, and accompanying transformation processes. A method for analyzing the vulnerability of water resources based
on contact entropy is proposed, which extends the concept of contact entropy. The degree of vulnerability of water
resources to the changing environment can be divided into five levels with 11 indices: low (I), insignificant (IT), moderate
(1IT), high (IV) and extreme (V). Calculation of the contact entropy shows an approximate value of the contact entropy
S with a range of (—1.314; 1.314). This interval is divided into five parts: [0.877; 1.314), [0.292; 0.877), [-0.292; 0.292),
[-0.877; —0.292), (—1.314; — 0.877), indicating low (I), insignificant (IT), moderate (III), high (IV) and excessive (V)
degrees of vulnerability of water resources, respectively.

Conclusions. The state of a water system usually changes from impaired to restored due to natural factors, fol-
lowed by a transition from a state of restoration to a state of equilibrium mainly due to artificial factors. The first is
defined as natural resilience, and the second as artificial adaptation. The results of this mechanism offer a necessary
understanding of the vulnerability of water resources in a changing environment, the mechanism of the transformation
process between the four states is the focus of further research.

KEYWORDS: vulnerability of water resources, connection entropy, change of environment, pairwise set anal-
ysis
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MONITORING OF THE RADIATION BACKGROUND OF THE CITY OF UMAN:
AFTER 10 YEARS

Purpose. Assess the possibility of using radiation background indicators for environmental monitoring.

Methods. Empirical; modeling; comparative.

Results. The main methodological approach is the assumption of the possibility of applying the concept of
noospheric ecosystems (in particular, infraecosystems) for monitoring studies. Dangerous impact with a possible
increase in the radiation background on the territory of the Uman NUS can be caused by enterprises: extraction and
processing of decorative and building stone, limestone, gypsum, chalk and clay shale, sand, gravel, clay and kaolin.
This impact can occur mainly through the products used in the improvement of the city of Uman and have a slightly
higher radiation background (0.23-0.28 Mzv). Supplementing the database with new information, as well as their
comparison using EGIS tools, allowed us to identify certain patterns in the change in radiation background values
over the past 10 years (2013-2023): in most medical centers, which are located either in the area of private develop-
ment or far from busy highways, the overall picture of radiation background values did not change significantly.

Conclusions. Repeated (after 10 years) measurements of the radiation background confirmed the conclusions
of previous studies regarding purely natural or purely anthropogenic sources of small doses of radionuclides entering
the environment within the city of Uman.

KEY WORDS: monitoring, radiation background, communication routes, pollution, morbidity, ecological
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Introduction

Changes in the environment occur under in the radiation background of the city of Uman
the influence of natural and biosphere factors were also interesting to us because similar
caused by human activity. Understanding these studies were conducted at the Department of
changes is impossible without distinguishing Ecology and Life Safety of the Uman National
anthropogenic processes against the background University of Science and Technology 10 years
of natural ones. For this purpose, they organize ago. And then a fairly significant contribution of
special observations of various parameters of the the anthropogenic component to the value of the
biosphere, which change as a result of radiation background was established [2].
anthropogenic activity [1]. Observing the In fact, most people associate the city of
environment, assessing its actual state and Uman with the Arboretum "Sophiivka"™ and
forecasting its development for the future are the thereby evoke associations of an ecologically
essence of monitoring. The dynamics of changes clean area. At the same time, on the territory of

© Ogilko S. P.,2023
_"“]_ This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.
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the mentioned arboretum and around it, there are
outcrops of Precambrian granites, which have a
fairly significant natural radiation background.
In previous studies, a close correlation between
the values of the natural radiation background
and the dynamics of the incidence of neoplasms
in the population turned out to be unexpected.
Therefore, knowing the values of the radiation
background, localized by a certain address
binding, it becomes possible to make certain
forecasts of the dynamics of morbidity in certain
territories. Solving such problems lies within the
realm of many Earth sciences - geology, physical
geography, medical geography. At the same
time, the contribution to the meaning of the
radiation background of the anthropogenic
component, noted in previous studies, should
connect the approaches of social geography and
geo-urbanism to our analysis.

The indicated problems do not limit the
range of our scientific interests. Actually,
environmental monitoring of communication
routes, which is the main problem of our
research, logically includes problems of
environmental quality along the main roads.
Surveys of the radiation background were
conducted by us directly along the
communication routes, but within the limits of
the city of Uman. We plan to use the results of
these studies as a methodical technique when
surveying larger territories (Cherkasia Region).

Actually, the relevance of our research is
determined by these problems.

The main goal set by the author is to

assess the possibility of wusing radiation
background indicators for  environmental
monitoring of communication routes (highways).

Therefore, the object of the study is the
territory of the city of Uman.

The subject of the research is the comfort
of the urban environment, investigated with the
help of modern methods of environmental
monitoring, in particular through the indicators
of the radiation background measured along the
communication routes.

Tasks that were set during the research:

- by studying literary sources, justify the
need for monitoring the environment at the local
level and determine its main tasks, in particular,
investigate the dynamics of changes in the
radiation background over 10 years;

- to study the conditions, objects and
substantiate the research methodology;

- with the help of data from previous
publications, carry out a preliminary assessment
of possible sources of radiation radiation in the
territory of the city of Uman;

- apply the possibilities of modern GIS
technologies in monitoring studies of the
territory of the city of Uman, in particular, the
elementary GIS methodology developed at the
Department of Ecology and Life Safety of the
Uman National University of Science and
Technology;

- to conduct a comparative analysis of the
results of monitoring the radiation background of
the territory of the city of Uman 10 years ago
and today.

Research methodology

Monitoring surveys at the local level, in
particular, the city (as in our case) should be
carried out according to an extended program
that includes measurements not only on the
territory of the city, but also outside its borders,
as well as at different heights above the city.
This is necessary in order to assess the range and
height of the spread of harmful impurities from
cities, their influence on the change in
concentrations in the entire vital layer in the
territory of the city or in the entire industrial
district.
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According to the generally accepted
method of monitoring at the local level [3],
observation posts are located at the intersections
of streets with busy traffic, at regular major
highways, at different distances from powerful
industrial enterprises or industrial sites according
to the prevailing wind direction. Posts are also
located in residential areas of various types of
buildings, in public recreation areas, on the
territories of schools and kindergartens, in
landforms (hills and depressions), in the area of
the weather station. The selected points should
be located as evenly as possible throughout the
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city on sites with a dust-free regime or in
ventilated places. To detect the impact of the city
on the surrounding area, it is also advisable to
install one stationary post at a distance of 1-3 km
from the city on the windward side in the
prevailing wind direction and at a distance of 2-5
km. The authors of the studies conducted in
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2013-2014 followed these exact requirements. In
particular, more than 300 measurement points of
the radiation background were designated on the
territory of the city of Uman (Fig. 1).
Measurements were made using two devices

"BELLA" and "TERRA-P" (to reduce the
measurement error).
i
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Fig. 1 — Measurement points of the radiation background in the territory of the city of Uman
(fragment)

Therefore, our task was made easier,
because there was no need to choose the
measurement points again. They were already
appointed. However, to facilitate the further
comparison of data for 2013 and 2023, we have
developed a corresponding database in the form
of tables (Tabl. 1). The coordinates of the points
and their height above sea level were determined
using the tools of the popular and publicly
available program "Google Earth". In particular,
we deliberately included the value of height
above sea level in the database due to the fact
that in previous studies the slope of the terrain
could affect geochemical processes in the urban
landscape. For example, in work [4], the
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moderately dangerous areas were assigned to
sites No. 6, 23, 29, 33 and 37, where the
indicators are within the range of 0.16-0.22
(from the incidence level) and 0.19-0.22 uSv/
hour (from the radiation background level). The
reasons for such a radiation background at sites
No. 33 and No. 37 are that they are located near
the bulk cargo unloading area of the Uman
railway station, which has been in operation for
more than 40 years (coal, granite chips, mineral
fertilizers, etc.). During this time, various
radioactive particles accumulated on the soil
surface, which can cause an increased
radioactive background. The increased radiation
background at site No. 29 is explained by the
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Table 1

Database for conducting a comparative analysis of radiation background values (fragment) when the water
converges from sites No. 33 and No. 37 to site No. 29.

) Belonging to a
Algg gisiabd' ?ac_i— _ _ Value of Value of  |medical ward
tion back- LatlFude Long_ltude Altitude radiation radiation (number of
ID N coordinates coordinates background background | the medical
ground meas- (M)
Urement (N) (E) '(mSv) '(mSv) Wgrd accord-
. in 2013 in 2023 ing to the
points
map)
Medical ward No. 9
1/9 | St. Lisna 48°45'42" 30°1320" 218 >0.23 0,27 9
2/9 | St. Tishchika 48°45'37" 30°13'14" 225 >0.23 0,28 9
Corner of St 0,25
3/9 | Tyshchika - str. | 48°45'40" 30°1327" 210 >0.23 9
Kirova
4/9 | St. Voroshilov 48°45'35" 30°1329" 213 >0.23 0,25 9
5/9 | St. Liebknecht 48°45'33" 30°13'37" 210 >0.23 0,27 9
6/9 | prov. Palanin 48°4529" 30°1324" 222 >0.23 0,28 9
Corner of St 0,24
7/9 | Liebknekhta -| 48°45'31" 30°13'31" 217 0.18-0.23 9
Kirova
Corner of St. 0,24
8/9 | Gogol - | 48°4527" 30°13'37" 218 >0.23 9
Osypenka

fact that the sloping topography of this part of
the city promotes the biogeochemical migration
of radioactive and toxic substances, due to rain
showers, when water runs from sites No. 33 and
No. 37 to site No. 29.

The second important part of the research
methodology was the use of elementary GIS
(EGIS), implemented in the standard MS Office
package, in particular, MS Word. The sequence
of instrumental operations in EGIS is described
in [5], so we will not dwell on it in detail. The
main ones are:

- vectorization from a detailed raster map
(Google Maps) of the territory of the city of
Uman (the scale is not deliberately indicated, as
the Google Maps toolkit allows you to use
almost unlimited scaling possibilities in both
directions);

- plotting the measurement points of the
radiation background (according to the results of
previous studies);
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creation of a database with the
assignment of an ID for each point (Tabl. 1);

- creation of a search and reference system
using the tool "MS Word" "hint" (Fig. 2);
comparative analysis of current
measurement values with previous ones (10
years ago).

Measurements of the radiation background
were carried out by us with the help of the
"TERRA-P" dosimeter by traveling by car along
routes that included predetermined points (Fig. 1).

The author tries to fit the above
methodological techniques into a rather unusual
methodological scheme for monitoring studies
[6]. In particular, we consider the connection
paths along which the measurements were
carried out as "infraecosystems", or ecosystems
that have a linear spatial configuration and along
which specific ecosystem relations are formed.
This methodological approach is outlined in the
studies of Professor Sonko S.P. and confirmed in
other works [7] and we fully adhere to it.
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Fig. 2 — Creating a search and help system using the "hint" tool (fragment)

In the future, the author will not limit
himself to measurements of the radiation
background, but will try to investigate the
dynamics of spatial changes in linear ecosystems

in a larger area (Cherkasy region) depending on
distance towards landscapes typical for a certain
area (mainly anthropogenic).

Research results

The map of medical districts of the city of
Uman, of which there are 38 (Fig. 3), became the
cartographic basis for the research. According to
the requirements [8], about 2,000 residents are
attached to each of the medical districts, whose
health is taken care of by district doctors. As a
matter of fact, this connection to medical

districts became the basis for easier
formalization of information in the database
(Tabl. 1).

Further reform of the health care system
slightly changed the status of both district
doctors and health care institutions. Today, the
health of citizens is not taken care of by district
doctors, but by family doctors, however, the
distribution of the number of residents per doctor
has hardly changed. Despite the fact that we did
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not conduct medical-geographical studies due to
the lack of data on the incidence of the
population, we consider it appropriate to link the
updated data (for the year 2023) precisely to the
borders of the medical districts, as this will help
in the future to establish a connection between
the incidence and radiation background to those
researchers who are interested in this problem.
The first stage of our research was familia-
rization with possible sources of environmental
pollution. In particular, with productions that (at a
certain concentration of the finished product or
waste) can be a source of a slight increase in the
radiation background. In particular, in previous
studies [9] it was established that the storage of
bulk goods such as coal, mineral fertilizers,
gravel, crushed stone can be a source of a slight
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»
Fig. 3 — The boundaries of medical districts of the city of Uman (as of 2013-2014)
increase in the radiation background. In addition, - "SerNik and Co" LLC, Uman
temporary sources of a slight increase in radiation (production of bricks, tiles and other

can be food waste (for example, potato husks or
wood) obtained from products grown in radiation-
contaminated regions [9].

According to the estimates of specialists
of the Department of Ecology and Natural
Resources of the Cherkasy Regional State
Administration [10], the main polluters of the
environment in the territory of the city of Uman
and its surroundings are PJSC "Umansky Zavod
"Megommetr"”, Uman (production of instruments
and equipment for measurement, research and
navigation);

- PJSC  "Umanfermmash”, Uman
(production of machines and equipment for
agriculture and forestry);
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construction products from fired clay);

- PE "Uman Factory of Reinforced
Concrete  Products”, Uman (production of
reinforced concrete products);

- ABZ of the branch "Umanskyi RAD" SE
"Cherkasky Oblavtodor" OJSC "State Joint
Stock Company "Automobilni dorogi Ukrainy",
Uman city (construction of roads and freeways);

- PJSC "Umansky "Agroshlyahbud", p.
Pikivets, Umansky district (construction of roads
and highways);

- 0JsC "Umanavtodor",
(construction of roads and highways);

- PriSC "Technology"”, Uman (production
of basic pharmaceutical products);

Uman
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- PJSC "Vitaminy", Uman (production of
basic pharmaceutical products);

There are 28 gas stations operating in the
territory of the city of Uman and the Uman
district, which trade in solid, liquid, gaseous fuel
and similar products.

17 registered landfills also operate on the
territory of the Uman district. They can have a
harmful effect on the territory of the city of
Uman due to the accumulation of both household
and some construction waste, which can be a
potential source of radiation.

Enterprises that discharge waste water into
the rivers of the district operate on the territory
of the Uman district. It:

- KP "Umanvodokanal" the volume of
discharge of return water into the Umanka River
in 2016 was 2,538.0 thousand m3/year, including
the amount of pollutants discharged together
with return water, 885,774 t/year;

- LLC "Umanskiy Grankarrier" discharged
return water into the Umanka River in 2016,
31.0 thousand m3/year, including the amount of
pollutants discharged together with return water
5.01 t/year;

- Starobabaniv correctional colony No. 92,
the volume of return water discharge into the
Revukha River in 2016 was 189.0 thousand
m3/year, including the amount of pollutants
discharged together with return water, 3.37
t/year.

There are 6 registered and 11 non-
registered waste disposal sites of category B
(hazardous) in the Uman district[4].

From the listed economic facilities, the
following may cause a possible dangerous influx
with a possible increase in the radiation
background on the territory of the Umansky
NUS:

- OJSC "Starobaban Granite Quarry", p.
Stari Babany, Uman district (mining of
decorative and building stone, limestone,
gypsum, chalk and clay slate);

- LLC "Umansky Grankarrier", p.
Pikivets, Umansky district (extraction of sand,
gravel, clay and kaolin);

- PJSC "Kyiv Granit Plant”, p. Tanske,
Uman district  (cutting, processing and
decoration of decorative and building stone);
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Their impact occurs mainly through
products used in the improvement of the city of
Uman and which have a slightly higher radiation
background (0.23-0.28 MZv/h) [4].

From the point of view of the monitoring
of communication routes, measurements of the
radiation background conducted along these
routes focus the observer's attention, as it were,
on the sources associated with road transport.
However, other ways of gradually increasing the
radiation background cannot be excluded. Thus,
according to the results of previous studies [11],
significant values of the radiation background
(more than 0.22 puSv/h) were noted within
medical districts No. 5,9. According to these
studies, the reason for this is also the powerful
outcrops of Precambrian granites in the Sofiivka
Arboretum. Precincts Nos. 6, 23, 29, 33 and 37
were classified as moderately dangerous, where
the indicators of the radiation background level
were equal to 0.19-0.22 pSv/hour. The reasons
for such a radiation background at sites No. 33
and No. 37 are that they are located near the bulk
cargo unloading area of the Uman railway
station, which has been in operation for more
than 40 vyears (coal, granite chips, mineral
fertilizers, etc.). During this time, various
radioactive particles accumulated on the soil
surface, which can cause an increased
radioactive background. The increased radiation
background at site No. 29 is explained by the
fact that the sloping topography of this part of
the city promotes the biogeochemical migration
of radioactive and toxic substances, due to rain
showers, when water runs from sites No. 33 and
No. 37 to site No. 29.

Supplementing the database with new
information, as well as comparing them using
EGIS tools, made it possible to identify certain
regularities in the changes in the values of the
radiation background over the past 10 years. At
most medical centers, which are located either in
the zone of private development or away from
busy highways, the general picture of the values
of the radiation background has not changed
much. Below, we will dwell in more detail on
those precincts where the radiation background
was exceeded in 2013-2014

- 9 points remained at the level of 10 years
ago (0.22-0.25 uSv/h) in medical district No. 9
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(Str.: Lisna, Tyshchika, Gogolya, Par. Komuny,
etc.) out of 14 sampling points. In four points,
the wvalues reached 0.25-0.27 uSv/h (ID:
1/9,2/9,5/9,6/9). And only at one point (ID12/9)
was a slight decrease in the values of the
radiation background (0.16 puSv/h).

- In the medical district No. 5 (Str.:
Respublikanska, Urbailisa, Ave. Sadovy, etc.), 4
points remained from 10 sampling points at the
level of 10 years ago (0.22-0.25 pSv/h) (ID:
1/5,5/5,75,9/5). In two points, the values reached
0.26-0.27 uSv/h (ID: 2/5,3/5). And in four points

(ID: 4/5, 6/5, 8/5, 10/5) a slight decrease in
radiation background values (0.15 - 0.19 uSv/h)
was found.

- In the medical district No. 6 (Str.:
Tyshchyka, Voroshilova, R.Luxemburg, etc.), of
the 6 sampling points at the level of 10 years ago
(0.21-0.23 uSv/h), 2 points remained (ID: 2/6,
3/6). In two points (ID: 4/6, 5/6) the values
reached 0.21 uSv/h. And in two points (ID: 1/6,
6/6) a slight decrease in the values of the
radiation background (0.12 - 0.13 pSv/h) was
found.

Conclusions

From the point of view of the methodology
of monitoring studies of transport routes, the
following points attract attention:

1. The study of the radiation background,
taken as the main indicator, can give an
approximate idea of the role of transport routes in
the spread of this type of pollution in cities. In
particular, within the city of Uman, where car
traffic is not characterized by significant intensity,
it can be confidently asserted that the value of the
radiation background does not depend on the
movement of motor vehicles, since it cannot be a
source of radionuclides distribution.

2. Repeated (after 10 years) measurements
of the radiation background confirmed the
conclusions of previous studies regarding purely
natural  (Precambrian  granites) or purely
anthropogenic (storage of bulk goods) sources of
small doses of radionuclides entering the
environment within the city of Uman.

3. When conducting monitoring studies of
communication routes in the future, it will be
most appropriate to divide the methods of
conducting such studies on linear sections of
roads (between populated areas) and directly in

populated areas. At the same time, measurements
of the radiation background are not enough to
establish geographic patterns in the spread of
pollution.

4. The elementary GIS methodology makes
it possible to conduct comparative monitoring
studies in the conditions of the city of Uman.

In the future, conducting monitoring
studies of communication routes will require the
study of other environmental parameters in
roadside lanes [12]. In particular, it can be soil
research for the presence of heavy metals, the
presence of residues of organic substances,
plastic, detection of violations of the groundwater
regime due to the support of aquifers by a road
embankment (on intercity sections of roads). As
for cities, the most probable results, in our
opinion, can be given by measurements using
special devices of gas and dustiness of the
environment [13]. Ecosystem studies on the
distribution of various plants (including invasive
ones) along the roadways, as well as the
formation of food chains "tied" to the roadways,
can be of considerable interest.
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BUJIOOYTKY Ta 00poOLi JeKOpaTHBHOTO Ta Oy[iBENbHOTO KaMEHIO, BAIHSKY, TiICy, KPeHIn Ta TJIMHHCTOrO CIAHIIO,
TICKY, TpaBifo, TIIMHH Ta KaoiiHy. Lleit BB Moke BiIOyBaTHCS MepeBayKHO depe3 MPOAYKILIO, STKa BHKOPUCTOBYETHCS
npu O6saroyctpoi Micta YMaHsb 1 Mae Jienio Bului pagianiinuii gpon (0,23-0,28 M3B). [lonoBHeHHs 6a3u TaHUX HOBOIO
iH(pOpMAaIIi€o, a TAKOXK X MOPIBHAHHA 3a H0o1oMororo 3aco6iB EGIS mo3Bonmm BUSBUTH IeBHI 3aKOHOMIPHOCTI Y 3MiHi
3Ha4YeHb pamianiitoro oy 3a octanHi 10 pokie (2013 — 2023 pokax): y OLBIIOCTI MEIHMIHHX LEHTPIB, SKi PO3TAIIO-
BaHi a00 B 30HI MPUBATHOI 3a0yHOBH, a00 TAJIEKO BiX JKBAaBHX MaricTpajei, 3arajibHa KapTHHA 3HaYEeHb pajialiitHOro
(hoHY CYTTEBO HE 3MiHMIIACH.

BucnoBku. IToropHi (depe3 10 pokiB) BUMiproBaHHS pamialiifHoro (GoHy miITBEpIMIA BUCHOBKH ITOTIEPEIHIX
JIOCIIJDKEHB LIOJI0 CYTO MPUPOJHUX 200 CYTO aHTPONOTCHHUX JPKepes HaAXO/DKEHHS MalliX /03 PaliOHyKIiliB y Ha-
BKOJIMIITHE CEPEIOBHIIE B MEXax MicTa Y MaHb.

KJIFOUYOBI CJIOBA: monimopune, padiayiiinuii (poH, wiisxu CRoayueHHs, 3a0pYOHEHHs, 3aX60PI06aHICMb,
€KOoJI02IA
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EKOJIOI'O-TEOTI'PA®IYHI OCOBJIMBOCTI CYYACHOTI'O CTAHY
JIICIB AII «BEPETI'IBCBKHU JIICIT'OCII»

Meta. Anani3 cyyacHoro crany JiiciB Ha Teputopii JAI1 «beperiBcbke JicoBe TocnoaapcTBoy, reonpocTo-
POBi 0COOIMBOCTI TX (PYHKIIOHATIBHOT, BIKOBOT CTPYKTYPH, CKJIaly ITOPiJl 3 METOIO ONTHMI3allil JIiCOKOPHUCTYBAHHSI.

Metoan. [TonboBi criocTepeKeHHs, CHCTEMHUH MiAX1M, aHaIli3 Ta CHHTE3, y3aralbHEHHs, CHCTEMHO-CTPY-
KTYPHUI1, TOPiBHIbHO-TeorpadiuHuii, KapTorpadiuHui, CTATHCTHYHHN.

PesyabTaTu. [IpoananizoBaHo 0cOOIMBOCTI T€ONPOCTOPOBOrO MOMIMPEHHS JIICOBUX MAacHBIB Ha TEPUTOPIT
JIT «beperiBcbkuid Jicrocm, iX BIKOBY CTPYKTYPY, CKJIa] MOPiZ Ta PO3MOALT y Mexax JicHUITB. Ha ocHOBI Bu-
BUCHHS TICPBUHHHUX MaTEpiajliB MOOYI0BaHO Ta MpoaHalli3oBaHO kapTocxemy: «Kareropiit micis JII1 «beperisch-
KM JIICTOCII» B PO3pi3i JIICHAIITB. BCTaHOBIIEHO, 1110 JTICK HAa TEPHUTOPIi JIICTOCIY BUKOHYIOTH IPHPOIO0XOPOHHY,
peKpeamifHo-0310poBYY, 3aXUCHY QYHKIi1. [Tompyr HU3BKY JIICUCTICTh perioHy Ta ()parMEeHTapHICTh JICOBHX Ma-
CHBIB, Y TPHOX JIICHUIITBaX TOMIHYIOTH €KCIUTyaTariifHi micu. Ha migcraBi mpocTopoBoro aHami3ly BiKOBOI CTPYK-
TypH Ta ckiaxy nopix B micax JI1 «beperiBchKuii JIiCrocm» BU3HAUEHO, IO Y BUIOBOMY CKJIAIi MOPiA JIICOBUX
ypOUMII JOMIHYIOTh TBEPAOJHUCTSIHI HACA/KEHHS, IPOBIJHE MiCIe HAJEXHUTh TyOOBHM Ta OYKOBHM JI€pEBOCTa-
HaM. XBOIHI He HaOy/M MOUIMPEHHs 3aBIsKU crieru(ini YMOB Miclie3pocTaHHs. Mi3epHi ol MajoiHHUX
M’SIKOJIUCTSHUX JIEPEBOCTAHIB CBIZYaTh PO aKTHBHY 1 YCHILIHY POOOTY JiCHUKIB. Y BIKOBiil CTPYKTYpi JIiCiB me-
PEeBaXalOTh CEPEAHBOBIKOBI HACAIDKEHHS, SIKI 30CEPEXKECHI EPEBAXKHO Y LIGHTPAIbHIN Ta CXiHIA YacTHHI Tepu-
Topii gocinimkenHs. Ha niBHOYI TOMIHYIOTh CTHIJII 1 IEpeCTiiiHI HacaKEHHS.

BucHoBkH. Perion mociikeHHs € HalMEHII 3a/liCHCHOK YaCTHHOK 3akaprarTs. EKciutyaTamiiHi Jiicu
30cepe/pKeHi y HalO1IbII 3aTiCHeHI EHTPaJIbHIN Ta MiBHIYHIM YacTHHI JIICTOCIy, TOJI SIK 1HII KaTteropii 1oMi-
HYIOTh Ha CXIJTHUX 1 3aXiTHUX oKoNHIAX. 30Ha mismbHOCTI [I1 «beperiBchkuii microcm» moTpedye KOMILIEKCY
3aXO0JIiB 10 3aJTICHEHHIO MaJOPOIIOUNX KHCIIHX IPYHTIB Ta ONTHMI3allii BIKOBOI CTPYKTYpH HasBHUX JICOBUX Ma-
CHBIB.

KJIFOYOBI CJOBA: sic, nichuymeo, kame2opii nicig, meepoosucmsni nopoou, 1icCOKOPUCHY 8AHHS

SAx nuryBaru: [Turynsax M. P., Jononikyna I'. M., ['appumok b. b. Exonoro-reorpadiuni ocodauBocTi
cyuyacHoro crany JjiciB Il «beperiBebkuii jicroco». Jlioouna ma doskinns. Ilpobremu Heoekonozii.
2023. Bum. 39. C. 87 - 97. DOI: https://doi.org/10.26565/1992-4224-2023-39-08

In cites: Pytuliak, M. R., Dolopikula, H. M., & Havryshok, B. B. (2023). Ecological and geographical
peculiarities of the forests current state in state-owned forest enterprise “Berehiv forestry”. Man and
Environment. Issues of Neoecology, (39), 87-97. https://doi.org/10.26565/1992-4224-2023-39-08 (in
Ukrainian)

Bemyn
[IuTanns aHami3y i OLIHKHM JIicCiB 1 Jico- perionis. Jlicu i nicoBi pecypcu 3akapnaTchbKoi
BUX PecypciB, epeKTHBHOCTI X BHKOPHUCTAHHS 00JIacTi € HeBiJl'€MHOIO CKIIQJIOBOIO ii MpHpo-
€ aKTyallbHUM SIK JIJIsl YKpaiHH Tak 1 OKpeMHux JTHO-PECYPCHOTO TIOTEHITIAITY.

© Iurynsk M. I1., Jononikyna I'. M., T'aBpumiok b. b., 2023
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.
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BuBuenHI0 0cOOIMBOCTEH JTICOBHUX peECy-
pciB, e(DEeKTUBHOCTI iX BHKOPHCTAHHS, PO3BU-
TKY JIicOBOi cepr YKpaiHU Ta JTicopecypcHOTO
noTeHmiary npucBgdeHi mpami [. M. Jlumypa
[1], 5. B. Komans [2], B. A. XBecuka [3] Ta iH-
muXx. L[ikaBuUM 3 TEOPETHYHHUX Ta METOANYHHUX
MO3HLINA € JOCHIPKEHHsSI MOJBbCHKUX aBTOPIB
I1. Lle6pukosa Ta B. Kanamyupkoi [4] mpucssi-
YeHe BUBYCHHIO MPOCTOPOBO-YACOBUX 3MiH Ji-
CHCTOCTI Ha TEPUTOPii 3axigHOI yacTUHH «P03-
touusi». [loiOHIM mpoOieMaTHIi, ane i Top-
oucroro nacMa TOBTp Ta MOHMKEHOT aKyMyJIsi-
TUBHOI piBHHHKU Manoro [lomiccst mpucBsueHi
nocipkennst b. TaBpuiika i3 criiBaBropamu [5,
6]. docmimkeHnss KOHQIIIKTIB MPUPOTOKOPHUC-
TyBaHHS 3 METOI0 PO3POOKH JIaHAmA(THO-EKO-
JIOT1YHOTO TUIAHYBaHHSI JIICOBUX €KOCHCTEM 3a-
mpornoHoBaHo y myoOumikamii H. B. Makcumenko
i3 criBaBTopamu [7]. Jlicorocriogapcekomy 3¢-
MJICKOPHCTYBAHHIO B YMOBAX aHTPOIIOT€HHOTO
HAaBaHTA)KCHHS TPHUCBSIYCHE TaKOXK JOCIHi-
mwkenust O. A. Maprunok [8]. ¥V 2005 p. Ha
KoH(pepeHLii B [BaHO-DpaHKiBCbKY pO3TIsiaa-
Jach mpobJjeMaTHKa BEJCHHS JiICOBOTO TOCIIO-
JlapCTBa B KOHTEKCTI KOHIIEMIIi] CTAJIOTO PO3BH-
TKy [9]. 3 mO3uIIil METOANYHUX ITiIXO/IiB 10 BH-
BYCHHSI JTiCOTOCIIOJAPCHKOTO MIPUPOJTOKOPHUCTY-
BaHHSI 3arajioM 1 peKpeariifHoro JiCOKOPHCTY-
BaHHS 30KpeMa Ha MPUKIAAI TepHOMIbCHKOT
obnacti mikaBuMH € nociimkeHHs M. P. ITury-
JIsIK 13 criBaBTOpamu [10, 11].

VY naykoBux myOmikauisx JI. M. boiiko,
B.II. Miknosaou [12], M. A. Jlengena [13],
JI. 1. Caxapuuipkoi [14], O. B. Momak [15]

BHICBITJICHO TTPOOJIEMH paIliOHAIBHOTO BUKOPH-
CTaHHS JIICOBUX pecypciB s 3abe3nedeHHs
CTaJIOTO PO3BUTKY JIICOBOTO TOCIomapcTBa 3a-
Kaprmarcbkoi oomacti. C. MUKW i3 CIiBaBTO-
pamu [16] BuBuaB OyKOBi IepeBOCTAHH y PiB-
HUHHUX JIiCax.

V mpami C. C. Iloma [17] — mpoBeneno
aHaJIi3 MPUPOTHUX PECYPCiB 3aKapnaTchKoi 00-
JacTi, B TOMY YHMCII JICOBHUX Ta iX palliOHalb-
HOTO BUKOpHUCTaHHs. JleTambHe AOCIHiIKEHHS
JicoBoro mokpuBy Ykpaincekux Kapnar mpen-
CTaBJICHO B HaykoBux jaopobOkax C.A. T'en-
cipyka [18].

XapaKkTepuCTUKy POCITUHHOCTI YKpaiaw,
B ToMy 4ncii YKpaincbkux Kapnar (mepearip-
CHKHX 1 TIPCHKUX PaliOHIB) TIOJJAHO Y HABYAIb-
HOMY MociOHUKY «PociunHicTh YKpainm» [19].

TakuM YMHOM CIIiJ] 3a3HAYUTH, IO JOC-
JIJPKEHHS JTiCIB 1 JTICOBUX pecypciB 3akapnaTch-
KOi 00JacTi € aKTyaJhbHOIO TEMOIO BIIPOJIOBIK
TPUBAOTO Yacy. Pa3oM 3 THM perioHanbHi A0C-
JDKEHHS JIICOBUX PECYpPCIB 4acTo 3aMilia-
IOTBCS 11032 YBaror HAyKOBIIB, OCKIIBKH Oi-
JIbIIIa yBara 3BePTAETHCS Ha JOCIIHKEHHS JICiB
ripcekux paiioniB Kapnar. Tomy akTyanbHuM €
JIOCTIDKEHHS JIiCiB Ta JIICOBUX PECYPCIB HA Te-
puropii 3akapnarcekoi Hu30BUHU B Mexax 11
«beperiBcekuii microcmy.

MerToro € aHaJi3 Cy4acHOTO CTaHy JiCiB
Ha Tepuropii JI1 «beperiBcbke micoBe rocro-
JIapCTBOY, TEOMPOCTOPORBI 0COOIMBOCTI 1X (hyH-
KI[IOHAIBHOT, BIKOBOT CTPYKTYPH, CKJIay TIOPiJ
3 METOIO ONTHMIi3alliil JiCOKOPUCTYBaHHS.

00°ckm ma memoou 00Ci0IHCEHHA

OO6’€eKTOM JIOCIIIKEHHS € Cy4acHUH CTaH
miciB Ha Teputopii [T «beperiBchkuii Jricroc
3akapraTchKoi 00J1acTi.

B mporieci  JoCiiKeHHSI BUKOPUCTAHO
KOMIUIEKC 3arajlbHOHayKOBHX Ta CIICI[iajIbHUX
METOIIB JOC/IIDKEHHSI, OCHOBHUMU CEPEJT SIKHX €:
CIIOCTEPEKEHHS, CACTEMHUH ITiJTX1J1, aHaJIi3 Ta CU-
HTE3, Yy3arallbHeHHs, CHUCTEMHO-CTPYKTYPHUH,
NOpiBHSNIBHO-Teorpadiuani, Kaprorpadidauii,
MaTeMaTHYHHIN. 32 JIOIOMOTOI0 METOLy MaTeMa-
TUYHOIO MOJEJIIOBAHHS B JOCIIKEHHAX JICIB 1
JICOTOCIONAPCHKOr0 BUKOPHUCTAHHS 3eMellh BH-
SBJISUIMCH B3a€EMO3B’SI3KU CTaHy JIiCiB 13 YMHHU-
KaMH, 1110 BIUTMBAIOTh HA HHX, @ TAKOXK aHATI3yBa-
JIUCh TPOOJIEMH JIICOTOCIIOAAPCHKOr0 BUKOPHUC-
TaHHS 3eMeJIb JIOCITIPKYBAHOTO PETiOHY.

O0’eqHaHHS PI3HUX METOJIB 1 IPUHOMIB B
€IMHY METOJUKY KOMIUIEKCHUX TeorpadiqHux
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JIOCTI/PKEHb BiJIOYBaIOCh HA OCHOBI BJIaCHE I'eOr-
padiuHOTO MAXOMY, SIKHH XapaKTepH3YEThCS Te-
PUTOPIaNbHICTIO, KOHKPETHICTIO, KOMIUICKCHICTIO
1 TIIOOANBHICTIO; TIPU IEOMY BUKOPHUCTOBYBAITUCS
TaKi BXKITUBI 3aCO0M peatizallii [boro IiIX0/y K
paiioHyBaHHA 1 KapTrorpadyBanHs. Bonu 3abe3-
MY IHTETPyBaHHsI yCiX METOMIB Teorpadiy-
HUX JIOCHIKEHb B €IMHY CHCTEMY — AJITOPHTM
JOCTIKeHHsT 00’ €KTa Ta JIOCSATHEHHS MOCTaBIIe-
HHUX METH 1 3aBIaHb.

TpamuiiiHuM y A0CIIHKEHHSIX JICIB € Ka-
prorpadiunnii Meroa. BiH Bkitouae moOynoBy
KapTorpadiyHuX MoJieiell Ta OTpUMaHHs HOBOTO
3HAHHA IIIIXOM 1X aHai3y Ta riepeTBopeHHs. [1o-
OyzioBaHa Ta MpoaHaJli30BaHa KapTorpadidHa Mo-
nenb «kareropii siciB JI1 «beperiBcpkuii Jic-
TOCTI».
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Pezynomamu ma 062060pennsn

Tepuropis bepericykoro microcmy 3Ha-
XOJIUTHCS B MIBJICHHO-3aX1IHIA YacTHHI 3aKap-
naTchbkoi 06sacTi. JIiICHCTICTh TYT IyKe HU3bKa
(12 - 16%) B mOpiBHSAHHI 3 CEPEIHIM MOKa3HH-
KOM B Mexax oOnacti (48,8%). 3aranom B 00-
JacTi HaWBHINA JIICUCTICTh B YKpaiHi, M0
NOB’S3aHO 3 BIUIMBOM NPUPOJHHUX YMHHHKIB —
penbedy 1 TPYHTOBO-KIIIMATHIHUX OCOOIMBOC-
te#t 3akapnarts. JlicoBa pocIMHHICTE Mae po3i-
pBaHi apeayy BHACIIAOK BHCOKOTO PiBHS OCBO-
€HOCTI TepuTopii. 3HAYHY IUIOILYy TYT 3aiima-
I0Th JIYKH Ta arporenosu [16].

Ho cxkmany JI1 «beperiBcbkuii nicrocmy,
AKUH c(hOPMOBAHHI BHACIIIOK PECTPYKTypHU3a-
il ABOX JIICTOCIIIB BXOIAUTH CIM JIICHULTB: be-
peryiidaniBceke, Ymzaiickke, iM. Maypepa,

Kinpomickke, Bunorpanisceke, [llanankichke
i 3arucsiHcpke (puc. 1). 3aranpHa moma 3e-
Menb Jricrocty ctanoBuTh 20044,8 ra. Haii6i-
JIBITY TUIOIY 3aiiMae 3aTHCSHCHKE JiICHHIITBO,
3arajibHa IUIOLIA JIICOBUX 3€MeNb B AKOMY CTa-
HoBUTH 3377, 3 ra.

Ha TtepuTopii Bcix JiCHUITB yacTKa 3e-
MeJb BKPUTHUX JIICOBOIO POCIHHHICTIO € TOCHTh
Brucokoro (6imeme 91%). Y KigpomcekoMy i
BuHorpamiBchKkoMy JTICHUITBaX HAWBHIIA Yac-
TKa 3€MeNlb BKPUTHX JIICOBOIO POCITHHHICTIO —
97,7 — 97,6%. Y CcTpyKTypi 3emenb, SIKi He
BKpHUTI JIICOBOK POCIHHHICTIO, TEPEBaXKaIOTh
JIiCOBI TOPOTH, CTEKKH, TIPOCIKH, a TAKOX TajIs-
BUHU. He3HauHi oMl y BCiX JICHHUIITBAX 3aii-
MaroTh 3rapuiia, pinkomices (0,7 - 1,1 ra).

B Im. Maypepa

B BuHorpagiscbke M LLlanaHKiBCbKe

B beperylidaniscbke M Kigbouwcbke

3aTUCAHCbKe

H YusalicbKke

Puc. 1 — Jlicauursa beperiBeskoro microcmy (%) [20, 21]

Fig. 1 — Berehiv forestry areas (%) [20, 21]

¥ nmicrocri npezcTaBieHi BCi kareropii Jii-
CiB, BUJIUICHHS SIKUX NiepeabdadeHo «JlicoBum ko-
JnekcoM Ykpaiam» [22]. HaiiOinpury ruromnty 3ai-
MaroTh eKcIuyaraniiHi ticu (7980,1 ra) (puc. 2).
Pa3om 3 THM HaMu BUSBIICHI NEBHI TeONpPOCTO-
POBi 0COOIMBOCTI MOLIMPEHHS JiCiB Pi3HUX Ka-
TEropii. Y LeHTpaibHii Ta MiBHIYHIN YacTUHAX
jicrociy, a came B [llanankiecekomy, beperyii-
(hamiBCbKOMY JIICHHMIITBAX Ta JICHUITBI iM. May-
pepa HaiOULIbIIY YacTKy 3aliMaroTh €KCILIyaTa-
uiitHi nicu (74,8% — 90,9%). HaiiGinbma ix vac-
TKa y CTPYKTYpi JIICOBUX HACAKCHb JIiCHHIITBA
im. Maypepa (90,9%).

~ 89 ~

Jlicu IpUPOI00XOPOHHOTO, HAYKOBOT'O Ta
ICTOPHKO-KYJIbTYPHOTO ITPU3HAYCHHS 3aMAalOTh
B Jricrocrii oty 2641 ra. Haloimeri o Jii-
CiB TIPHPOJIOOXOPOHHOTO, HAyKOBOTO Ta iCTO-
PHKO-KYJIbTYPHOTO TIPU3HAYCHHSI 3HAXOIATHCS B
CXiJTHIH 1 TIIBIEHHO-CX1/IHI! YaCTHHI JIICTOCITY —
y Bunorpaniscexkomy (1170,9 ra) ta 3atucss-
cokomy (738 ra) micHurrBax. YacTka 1ux JIiciB y
3arajpHii cTpyKTypi KonvBaeThes Bin 0,2% y Ji-
caunrTBi iM. Maypepa 1o 33,1% y Bunorpasis-
cexomy. Lli micu npeacrarneHi y OiocdepHOMy
3aIOBIIHUKY (30Ha PETYIHOBAHOTO 3aMOBIHOTO
pexxumy), PerionansHoMy nanamadgTHOMY
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B PeKpeauiiHo-034,0p0BYI NicK
3axucHi nicn
B EkcnayaTauinHi nicm

H Jlicn NpUpPoA00X0POHHOTO, HayK

ICTOPUKO-KY/IbTYPHOTO NPU3HAYEHHSA

Puc. 2 — Kareropii niciB y BeperiBcexomy microcmi (%) [20, 21, 23]

Fig. 2 — Categories of forests in Berehiv forestry (%) [20, 21, 23]

napky (3aroBijjHa 30Ha), HA TEPUTOPIi ITaM’ATOK
MpUPOAXN Ta 3aka3HUKIB. Y beperyiidaiiBch-
KOMY JTICHUIITBI JIiCH IIi€1 KaTeropii Bi/ICYTHi B3a-
raji.

Cepen 00’€KTiB MPHPOIO 3aMOBIIHOTO
(honmy Ha TepuTopii BuHOTpamiBCHKOTO JTiCHU-
TBa HaWOLIBIY TUTONTY 3aiiMae KapmaTchkuii
OilocdepHMii 3aNOBITHUK (30HA PETYIHLOBAHOTO
3aIoBiTHOTO pexxuMy, 923ra) Ta perioHaIbHUH
nanamaTHANA Tapk (3anoBinHa 30Ha) «llpuTu-
csaHcekui» (390 ra) [23]. YacTuHa 115010 peri-
OHAJIBHOTO JIaHAIIA(QTHOTO MAapKy 3HAXOIUTHCS
Ha Teputopii lanankiBcskoro (243 ra) ta 3a-
TUCSAHCBHKOTO (218 ra) JicHUIITB.

Takox 70 11i€1 KaTeropii JiCiB BiJHOCATH
nam’sTKM TPUPOIM Ta 3aKAa3HUKH MiCLEBOTO
3HAYEHHS cepeJl SKUX Ha TEPUTOpIi Jicrocmy
JIBa OOTaHI4HI 3aKa3HUKKU — YOPHAHCHKUH Aepe-
HKOBa4 (OXOPOHSIIOTBCS 3apOCTi JAepeHa 3BH-
YaifHOTO, PIIKICHI BUAW POCIIMH, IO 3aHECEHI
110 UepBoHOI KHUTH YKpaiHU — MIACHDKHUK Oi-
nocHbkHUM, mwadpan [eidens, nampuaToko-
PIHHMK TpaBHEBHH, 303yJIMHELb CaJCMOBUH,
JI3BOHHMKH KapIaTChKi, MUIayH PiYKOBHI Ta iH.)
Ta «XOJMOBEIbKa ropa» (OXOPOHSETHCS JiJIs-
HKa JIICOBOTO MAacHBY 3 PapUTETHUMH BHIaMHU
(hnopu 1 payHu, 30KkpemMa €IUHOTO TPUPOTHOTO
MiCIsl 3pocTaHHs B YKpaiHi jyba OypryHich-
KOT0, 3aHECEHOTO 10 YepBOHOT KHUTH YKpaiHH)
y 3atucsiHCbKOMY JicHUUTBI, «YopHa Tropa»
(OXOPOHSIFOTHCS OCEPEIIKU CTETIOBUX, CKEITbHUX
Ta cepe3eMHOMOPCHKHX (DITOIEHO31B HA KpY-
TUX TiBAEGHHHUX cxuiax. TyT 3pocTaioTh piaKi-
cHI u1si YKpaiHChKUX Kapmar Buam — BHIIHS
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CTETIOBA, KOCTip MPOHOCHUM, KJIOKWYKA TEpH-
CTa, 3iIHOBAaTh aBCTPiliChKa, KOBWIIA HaWKpacH-
BillIa, ramgroya MUOyJIbKa TPOHOMOIIOHA, KOCT-
puisl GOpO3HKCTA, TIEPITiBKA TPAHCIIbBAHCHKA,
MiBHUKH YTOPCHKIi Ta iHIII. 3arajqioM Ha TEPUTO-
pii 3aka3nmKa 3pocrae Onmm3pko 400 BUIIB BU-
mux pociuH) ta «Erpemn (0XOpoHsSEThCs yHi-
KaJbHUNA  3aIUlaBHUM JIIC 3 HacaHKEHHAMU
BUIBXH KJjIeiKoi. 1le HalOUTBIIN 3a IUTONICHO i
Haininme 30epexeHnii BUTbXOBHH sic 3akap-
narts) y BUHOrpagiBChKOMY JIICHHIITBI, «3a-
JTyk» (OXOPOHSIETHCS TIOIYJISIIIS HAPIHCY BY3b-
KOJIMCTOTO, 3aHECEHOro 10 YepBOHOI KHHTH
VYkpainu.) B JicHUITBI iM. Maypepa, «ApIoB»
(i OXOPOHOK 3HAXOAMTHCSA PIAKICHUHA BUI
TunH cpibsacToi Ta inmn Buam ¢uopu) B Kinso-
ICBKOMY JTIiCHHITBI, «Cinamn (0XOpOHSETHCS
B’S30BO-SICEHOBI JIOpPOBM Ta pIAKICHI BUAU
thnopu i paynm) i «KocoHncbka ropa» (oxopo-
HSETHCS HACAJLKEHHS Ay0a ripcbkoro) B Un3aii-
CbKOMY JTICHHIITBI.

Ha tepuropii Kigpomichkoro micHAIITBA
3HaXOAUTHCS JIicoBa am’siTka npuponu «bepe-
riBCbKe TOPOOTip’s», JIe OXOPOHSIOTHCS Haca-
JDKEHHSI Jy0a CKeNTbHOTO Ta JIMIHK MyXHACTOl, Y
3aTHCAHCHKOMY JIICHUIITBI € IBi ITaM’ ITKH MIPH-
pOIH, cepen SIKUX TpallicoBa Iam’siTKa MpH-
ponu «IIpupoaHwii Jiicy, 1e Mg 0XOPOHOH Oy-
KOBi mpamicu Ha turomti 29,3 ra i OoraHiuHa
«XO0JIMOBEIBY /1€ OXOPOHSIOTHCS AyOOBO-Tpa-
00BI HACa/HKECHHS 13 PIAKICHOIO PETIKTOBOIO PO-
CITMHOIO — KJIOKHUKa repucra [24].

PexpeartiitHo-0310poBYi JIiCH TOMHUPEH]
y Bunorpagiscekomy, 3atucsiacekomy, Kinpo-


https://uk.wikipedia.org/wiki/%D0%94%D1%83%D0%B1_%D0%B1%D1%83%D1%80%D0%B3%D1%83%D0%BD%D0%B4%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%94%D1%83%D0%B1_%D0%B1%D1%83%D1%80%D0%B3%D1%83%D0%BD%D0%B4%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
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nicbkomy Tta Yuszaiicbkomy nicHunTBax. Haii6i-
JIBIITY TJIONTY BOHU 3aiiMaloTh y 3aTHCSHCHKOMY
micaunTBi (2111,6 Ta), a Takok B 3aXiaHIM Jac-
ThHI Jicrocny — Ymzaiicekomy (1198,2 ra) Ta
Kinpomcekomy (1746,3 ra) nicaunreax. Haii6i-
JBIIIa YaCTKa PeKpeariitHo-0310pOBYHX JICIiB y
Kinponicekomy micaunrsi — 73,8%. Jlicu 1riei
kareropii Ha TepuTopii IllamankiBcekoro, bepe-

ryi¢aniBCbKOro JICHUITB Ta JiCHUITBA iM.
Maypepa BiacyTHi (puc. 3).

3axuCHI JICOBI MacHBH, SKi MalOTh BaXK-
JIUBE MPOTHEPO3iliHE, BOTOOXOPOHHE 3HAUCHHS
€ y Bcix sicHunTBax beperiBcekoro microciy.
3aranpHa Irom@a nux Jicis 3174,7 ra Haii6i-
ab1ry yactky (20,5% - 20,7%) BoHu 3aiiMaroTh
y cTpyKTypi nciB beperiBcekoro i Ymsaiich-
KOT'O JIICHUIITB
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Puc. 3 — Kareropii nici y JI1 «beperiscpkuii i

croci» (mobyoBauo 3a ganumu [20, 21])

Fig. 3 — Categories of forests in Berehiv forestry (made according to the data received [20, 21])

Taka cTpyKTypa i OJijI JTiciB Ha KaTeropii
3yMOBJIEHA SIK TIPHUPOJHMMHU YWHHUKAMH TaK 1
0COONMBOCTSAMH TIPUPOJIOKOPUCTYBAHHS B Jla-
HOMY PETioHi.

Ckia ropif B Jricax beperiBchbKoro Jiicro-
ciry chopMyBaBCs T1iJ] BILTHBOM IIPUPOJHUX YHH-
HHKIB, 2 TAKOX B TIporieci TpaHcdopmartii JicoBoi
POCTIMHHOCTI Ha JIaHii TepUTOpIl BHACTIZIOK TPH-
BJIOT0 TOCIIOAAPCHKOr0 BUKOPUCTAHHS JICIB Ta
1HIIMX pecypciB. JJOMiHAHTHOIO TPYTIOIO TOPiX Y
BCIX JIICHULTBAX € TBEPIOJUCTSIHI MOPOAH, SKi
normmpeHi Ha ot 17533,4 ra (94,1%) (puc. 4.).
[loma 1 yacTka M’SIKOUCTSHUX TIOPIJl € He3HAY-
HOIO 1 craHOBUTH BimnosimHo 1016,7 ra (5 %).
XBOHHI TOPOH B CTPYKTYPI JiCiB 3yCTPIHaIOTHCS

~01~

Ha Teputopii 3atucsHebkoro (8,0 ra) i Bunorpa-
niBcekoro (57,2 ra) dicHUNTB. Y TMOpPIBHSHHI 3
2011 pokoMm IuIoIa XBOWHHX JEPEBOCTAHIB CYT-
TeBO 3MeHIIach (Ha 41,4 ra). Cepen XBOHHHX
opiJ; B 000X JIICHHUIITBAX NIEPEBAYKAE COCHA 3BU-
YaiiHa, YacTKa SKO1 y 3aTUCSHCHKOMY JIICHHIITBI
cranoButh 73,8%, a y BunorpaniBcekomy —
96,3%. He3nauHi rutoni 3aiiMae TyT MOJIpUHA Ta
SUTAHA.

VY cTpyKTypi TBEpAOIUCTSHUX IIOPi epe-
Bakae 1y0 3Buuaitnmii — 8 tuc. ra (39,(%). 3na-
YHO MEHIIII TUIOII 3aiiMae OYK JicoBui — 2,6 THC.
ra, 1y0 ckenmpHUM — 2,3 TUC. Ta, TPad 3BUYANHUIA
— 0,61 Tuc. ra ta scex 3puuaiiamii — 0,38 TuC. ra,
axauist — 0,66 Tuc. ra. Y Jicax Takox 3ycTpiya-
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B TBepAO/IUCTAHI

B M'akonuctani

XBOMHI M IHWIi nopoaun

Puc. 4 — Cxuan nopix B micax BeperiBeskoro microcmy (%) (mobymosano 3a[20, 21])

Fig. 4 — Wood species in Berehiv forestry (%) (made according to[20, 21])

€TBCS SICEH 3€JICHUM, SICEH BY3bKOIUCTHH, 1y0 ue-
PBOHHH, JrTIa APiOHOMHKCTA.

HaiiGinpmia moma  TBEPAOJUCTSIHON
TpyNH MOPiJ HA TEPUTOPii 3aTHCIHCHKOTO JIic-
HunTBa — 3349,4 ra (92,5%). Yactka TBepa0IH-
CTSTHUX TIOPiJl y CTPYKTYPI JTICOBUX HACAKEHb
Ha TEPUTOPII JIICrOCIY € TOCUTh BUCOKOIO — BiJI
81,7% y Bunorpaniscexomy 10 98,7% B Illana-
HKiBcbKOMY 1 KigpomicekoMy nicHuuTBax. Ma-
KCUMaJlbHa YacTKa TBEPIOIUCTSHIX MOPiJ Y Ji-
cHUITBI iM.. Maypepa — 99,3%.

Ha Tepuropii microcmy mpocTexyoThCs
BIIMIHHOCTI Y BHJIOBOMY CKJIaJi TBEPIOJUCTSI-
HOI TPYNH TOPiJ B MEXaxX OKPEMHUX JICHHUIITB.
Jy6 3BHuaiiHU{ 1OMiHY€ Ha TEpPUTOPii BCHOTO
Jicrociy, ane HOro yacTka € HaMBUIIOK Y JIic-
HUNTBI iM. Maypepa (89,6%), a Takox y Yuzaii-
cekomy (80,7%), Kigpomcekomy (80,7%) Ta
Beperyiidaniscekomy (81,9%) nicHuurBax. Y
CXiJIHIH YaCTHHI JIiCTOCIy Ha TepuTopii BuHor-
PaaiBChKOro Ta 3aTUCSHCHKOIO JIICHHUIITB Yac-
TKa Jy0a 3BUYaiHOro 3HayHO MeHma (41,5% -
44,6%). Tyt cyObnoMiHaHTOM € OyK 3BUYalHUIA
yacTKa SIKOro y BUHOrpamiBCbKOMY JIICHHIITBI
cTaHoBHTh 28,1% 1y 3arucsacekomy — 49,6%.
Ha Teputopii lllanankiBCbKOro JIiCHHULITBA Y
CTPYKTYPI TBEPAOJIUCTIHUX MOPif] CyO0MiHAH-
TOM € siceH 3BuuarHuii — 15,9%.

BikoBa crTpykTypa JiciB BigoOpaae
CIIBBIIHOIIIEHHS MK IUIOIIAMH JIICIB 3a TPy-
namu Biky. Jlnst jiciB YKpaiHd BHKOPHCTOBY-
€ThCS TAKWil MOALT HA BIKOBI Kareropii [22] —
MoJoAHAKH (BiK 710 40 poKiB), cepelHBOBIKOBI
(40-60 poki), mpucturaroui (60-80 pokiB) i
cturii Ta mepectiiini (monany 80 pokis). Llei

~02 ~

MOKA3HHK € BAKIUBHUM 3 OTJISITy HAa TOCIOAAp-
ChbKE BUKOPHCTAHHS JIICiB.

V BikoBiii cTpyktypi miciB JIT «beperis-
CBKHI1 JICrOCI» MepeBaXatoTh CepeIHbOBIKOBI
HacapkeHHS (8799,5 ra) (puc. 5). Taka BikoBa
CTPYKTypa JICOBHX Haca)KeHb BimoOpaxkae
MPOILIEC IHTEHCUBHOTO JIiICOKOPUCTYBAHHS 0CO-
OnMMBO y cXimHiM yacTuHIi Jicrociy, e 4acTka
CepEeIHBbOBIKOBHX  HACAa/PKCHb  CTAHOBHTH
51,1%. Crurui i nepecTiiHi Haca/pPKEHHS 3aii-
MaroTh y gicrocti 24,3% JiCOBKPUTHX ILIOIX
(4534,4 ra). Haiimenma 1oiomia MOJIOIHSKIB 1
MPUCTUTAIOYNX HACA/PKEHb CTAHOBUTH BiAMO-
BimHO — 2680,1 rai2617,9 ra (14,4% i 14,1%).

lono po3noaiay BIKOBHUX IPYIH JICOBHX
HAaca/DKeHb B MEXaX OKPeMHX JICHHITB, TO
HaMBHIA YaCTKa CEPEIHHLOBIKOBUX HACA/KECHb
B CXIJHIM Ta IEHTpalbHIA YacTWHAX JIICTOCITY
(BaTucsHcbke micHUUTBO — 59,6%, beperyiida-
niBcbke — 57%, Kinpomiceke — 68,1%, Uunzati-
ceke — 57,5%). HaliOinbina yactka CTUIIIHX 1
NEepeCTIfHNX HAaca/UKeHb CIIOCTEPIracThcs Ha
TepuTOpii JicHUITBa iM. Maypepa — 62%, Hali-
MeHma y Kigpomcebskomy — 15,2% nicaunrsi. B
Kinpomicekomy JIicHULITBI cepel KaTeropiit Ji-
CiB mepeBaXxaroTh peKpealiiiHo-0310poByi, a B
JICHUITBI iM.. Maypepa — ekciutyaraiiiisi. Pa-
30M 3 TuM y lllanaHkiBcbKOCMY JIICHULITBI J1€
74,8% CTaHOBJIATH €KCIUTyaTalliiHi JIiCH, Yac-
TKa CTHIVIMX 1 NEPECTIHHUX HACaPKEHb JIUIIIS
24,5%, a 'y beperyiidaniscekomy — 45%, T00TO
y JIBa pa3u BUILA.

Taxkum urHOM, Yy 3aXiHiH 1 HEHTpaIbHIN
YaCTHHAX JICTOCIY Yy BIKOBIM CTPYKTYypi mOpixn
YacTKa CTUTJINX TePECTIHHNX HacaKEHb €
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B MonogHaku M CepefHbOBIKOBI

Mpucturaroui

B Cturni i nepecTiliHi

Puc. 5 — Bikosa ctpykrypa nicie JII1 «Beperiscbkuit microcm» (modyaosaro 3a [20,21])

Fig. 5 — Age structre of forests in Berehiv forestry (made according to [20,21])

Buliow 1 craHoButh 31,8%, a y cximHii —
18,2%. YacTka CepeHBOBIKOBUX HAaCaHKCHb
BUIIA y CXiAHIN 9acThHi (Ha 9%), 110 MOKIIUBO
MOB’si3aHE 3 OCOOJHMBOCTAMH JTICOKOPHCTY-
BaHHs. BikoBa cTpyKTypa XBOMHHUX MOPiJ Xapa-
KTEPHU3YETHCS Malke OJJHAKOBOIO YaCTKOIO Ce-
PEIHLOBIKOBHX 1 IPUCTUTAIOYNX BIKOBUX TPYII
— 48,7% 1 44,1% sigmosigHo. HaliMenmioro €
TUTOIMIA 1 YaCcTKa CTUTJIHX 1 MEePECTIHHUX TOPiT
(0,8 ra) — 1,4%. MononHsKiB y Wil rpy1i gyxe
Mmaso — 3,3 ra (5,8%).

VY rpyni TBEpAOMUCTSHUX TOPiJ € 3HAYHI
BiIMIHHOCTI IIOJI0 BiKOBOi CTpyKTypH. TyT Tie-
peBaXxarTh CEPEIHBOBIKOBI ITOPO/IHU JICPEB, Ya-
CTKa SIKUX Y CXIJHI YaCTHHI CTaHOBUTH 53,7%,
y 3aximHiii nemo meHma — 43%. CepenHbOBi-
KOBI HAaCa/DKEHHS TBEPAOIUCTSIHOT TPYIIH ITOPiJT
3aliMaloTh JOCUTH 3Ha4HY Iuiomy — 8528,4 ra
(48,6%). MeH1y oy 3aiiMaroTh CTHUIII 1 TIe-
pecTiiiHi 3a BikoM TBepAoiucTsaHi — 3972,7 ra
(22,7%). HaiimeH111010 € TIIOIIA TPUCTUTAI0YNX
— 2456,9 ra (14%) 1 momomuskie — 2575,4 ra
(14,7%).

Y rpyni M’SKONUCTSHUX MOpia HaiOi-
JIBIITY ILJIONLY 3aiMar0Th CTULII 1 IEpeCcTiiHI Ha-
camxeHHs — 549,1 ra (54%), a HaiimeHiy Mo-
nomusiku — 101,4 ra (10%). Ilmoma i yactka

CEPeIHhOBIKOBHX HACA/KEHb CTAHOBUTH 236,3
ra (23,2%), a npucturarounx 129,9 ra (12,8%).

Maiixe y BCixX JicHHIITBaX (KpiM JTiCHHII-
TBa iM. Maypepa i beperyiidaniBcbkoro iicHu-
LUTBa) IIEPEBAXKAIOTH CEPEIHBOBIKOBI Haca-
JoKeHHA. MakcumanpHa JacTka iX y Kigpomics-
KoMy JicHULTBI — 68,1%. YacTka Monoaux 3a
BIKOM HAacapKEHb € HE3HAYHOIO 1 KOJIUBAECTHCS
B Mexax Bif 7,2% B KigpomichbkoMy JTiCHUITBI
1o 20,6% - B LllanankBchkoMy JricHAIITBI. CTH-
IJTi 1 TepecTikHI IepeBOCTaHN 3aliMar0Th HaHOi-
JIBIITY TUIONTY B JTicHUNTBI iM. Maypepa — 1153,2
ra (62%). 3navHa 1ioma i 9yacTKa CTUTJIHX i Te-
pecrilinux mopia y beperyiidaniBcbkomMy ic-
HuTBl — 812,4 ra (45%). 1l 1mux micHUIITBAX
3HAaYHA YacTKa eKcIuTyaTariiaux Jicis — 90,5%
y aicaunTsi iM.. Maypepa i 79,9% - y beperyii-
(daniecrkomy sicHuITBI. Xoua B [llanaHkiBCh-
KOMY JIICHUIITBI YacTKa eKCILTyaTallifHHX JIiCiB
TaKoX BHCOKa — 74,8%, mpoTe yacTKa CTUTIIUX
i TepecTiiHUX JEepeBOCTAaHIB TYT CTaHOBHTH
24,5%. Ha ocHOBI mpOBeICHOrO aHai3y BiKO-
BOI CTPYKTypW HacakeHb B beperiBcbkomy
Jicrocmi MOXKHa TOBOPHUTH PO MEPEBAKAHHS Y
CKJIaJIi BCIX TPYII MOPiJl cepeTHhOBIKOBHX Haca-
JDKeHb. YacTKa CTHINIMX 1 MepecTiiHUX Haca-
JDKEHB € He3HauHO1o (24,3%).

Bucnoexu

JlicucTicTh TepUTOPIi AOCTIHKEHHS € Haii-
HIDKYOI0 B 3akaprarchbkiid obmacti (beperiBcbka
MichKa TepuTOpiajibHa rpomaza - 16,6%). 3 me-
TOIO OIITUMI3AITiT TPUPOJIOKOPUCTYBAHHS 1 TTiIBU-
IIEHHS €KOJIOTTYHOI CTIHKOCTI 3eMENTbHUX Pecyp-
CiB Ha TEpUTOpPii HOBOCTBOPEHHX TEPUTOpialb-

~03~

HHUX IPOMa/T B&KJIMBUM € T IBUILICHHS JTICHCTOCTI
JI0 ONITUMAJIbHUX 3HAYEHb.

Ha ocHoBi 3i0paHyX MepBUHHUX Matepia-
JIB JIICTOCIy HaMu 1O0Yy/I0BaHO Ta MpPOaHaIi30-
BaHO KapTOCXeMy KaTeropii JiciB B po3pisi Jic-
uuuTB. Jlicn Ha TepuTopii Jicrocmy BUKOHYIOTH
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MPUPOJIOOXOPOHHY, PEKpealiitHO-03I0pOBYY, 3a-
xucHy (QyHKUil. PazoM 3 THM 3Ha4HOIO € YacTKa
eKkcrTyararliiaux Jicis (39,8%), ocobnuBo Ha Te-
putopii BuHOrpamiBchkoi MICBKOI TEpHUTOpiaTb-
HOI TPOMa/JIH.

PexpearliiiH0-0310pOBYI JTiCH YaCTKa SKUX
y QYHKIIOHAIBHINA CTPYKTYpi cTaHoBHTH 31,2%
HAWOLIBIITY TTOJIOIITY 3aiMArOTh y CXiTHIM YacTHHI
yicrociry (3aTucsHCbKe TicHUITBO —2111,6 T2). y
CTPYKTYpl  peKpeariiiHO-030pOBUMX  JICIB
MaihKe OTHAKOBA YacTKa JICOMApKOBOI YaCTUHU
seneHux 30H (50,9%) 1 micorocnomapchKoi
(48,5%).

3axuCHi JTiCH 3aiMarOTh HAWOLIBIII TITOMII
y cXimHil acTuHi Jicrocmy: Bunorpaaiscekomy,
[anankiBcbkoMy Ta UM3aliChKOMY JTiICHHIITBAX.
VY wmit kaTeropii mepeBaXkKaroTh 3aXHCHI JIICH, SIKi
pO3MiIeHi B3OBXK OeperiB pidyoK Ta iHINHUX BO-
Jonm (962,1 ra).

3a pesynbTaTtamMy JOCIiHKEHHS 3’ ICOBAaHO
0COOIIMBOCTI BIKOBOI CTPYKTYPH Ta CKIIy IO
B ycix sicax Ha Teputopii 11 «beperiBcpkuii tic-
TOCII», @ TAKOXK B OKPEMHX KaTETOPisX JiciB. Y Bi-
KOBIH CTPYKTYpi JIiCIB TEPEBaYKAIOTh CEPETHBOBI-
KoBi HacajpkeHHs1 (47,2%). Haiibinbmia yacTka
CEPEAHBOBIKOBUX HACa/DKEHb XapaKTepHa IS
pekpeartiiino-o3aopoBunx JiciB (66,3%) 1 icis
MPUPOOOXOPOHHOTO, HAYKOBOTO Ta iCTOPHKO-
KyJIbTypHOTO npu3HayeHH:1(49,2%). Taka BikoBa
CTPYKTYypa JICOBHX HACaKeHb MOTpeOye OMNTH-
Mi3allii JUIs BCiX KaTeropiit Jicis.

JIicuCTiCTb TEpHUTOPIi € BaXKIMBUM TTOKa3-
HHUKOM JIiCOPECYPCHOTO MOTEHITiaNy, SIKHU BA3HA-
Yae TOJIOBHE, MTO01YHE KOPUCTYBAHHS JIICOM, PeK-
peattiiiHe JTICOKOPHCTYBaHHSI Ta BHUKOPHCTAHHSI
IHIITNX KOPUCHUX (PYHKIiH Jicy. Ekomoro-30ana-
HCOBaHE JIICOKOPUCTYBaHHS Ha JaHI{A TepUTOpii
JACTh MOXKJIMBICTb IiABUILUTH JIICUCTICTh Ta €KO-
JIOTTYHY CTIHKICTh 3eMENBHUX YTi/Ib.
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ECOLOGICAL AND GEOGRAPHICAL PECULIARITIES OF THE CURRENT STATE
OF THE FORESTS IN STATE-OWNED FOREST ENTERPRISE “BEREHIV FORESTRY”

Purpose. To analysis of the current state of the forests on the territory of Berehiv forestry, geospatial fea-
tures of their functional and age structure, species composition with the aim of optimizing forest use.

Methods. Observation, systematic approach, analysis and synthesis, generalization, system-structural,
comparative-geographical, cartographic, mathematical

Results. The peculiarities of the geospatial distribution of forest areas on the territory of the state-owned
forestry enterprise “Berehiv forestry”, their age structure, species composition, and distribution within forestry
have been analyzed. Based on the primary materials, a map of forest categories in terms of forestry has been
constructed and analyzed: “The categories of forest of the state-owned forestry enterprise “Berehiv forestry” in
the context of forestry”. It has been defined that the forests perform the following functions: nature protecting,
recreational and health-improving, and protective on the territory of the forestry. Despite the fact that the level of
forest cover in the region is low and the forest areas are fragmented the production forests dominate here. Spatial
analysis of the age structure and species composition in the forests of the State Enterprise "Berehiv Forest Farm"
has been carried out. It has been found out that hardwood plantations dominate among the species composition of
forest tracts. The leading place belongs to oak and beech stands. Conifers did not become widespread due to the
peculiarities of local growth conditions. Tiny areas of low-value soft-leaved stands show the active and successful
work of foresters. It has been clarified that the age structure of forests is dominated by medieval plantations. They
are located mainly in the central and eastern parts of the territory that has been under the research. Mature and
overmature stands dominate in the northern part.

Conclusions. It has been identified that, the area, which has been under the research is the least forested in
Thanscarpathia region. The production forests are located in the most forested central and northern parts of the
forestry, while the other categorizes dominate in the eastern and western outskirts. The area of Berehiv forestry
requires a set of measures to be done to grow forests on infertile acidic soils and optimization of the age structure
of existing forest areas.

KEY WORDS: forest, forestry, categories of forests, hardwoods, forest use
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EKOJIOTI'O-ECTETHYHI ACHEKTH OPTAHI3AIII TEPUTOPIN
CYCIIJIBHOI'O BUKOPCTAHHS 3ACOBAMM 3EJIEHOI IH®OPACTPYKTYPU

AxTyanbHicTb. TeHneHIil po3BUTKY KOHLEMLIT 3e/IeHOT IHPPacTPYKTYpH B IIOCTPAITHCHKUX MICTaX CIIOHY-
Ka€ JI0 IepEOCMHUCIICHHSI I IXO/IIB /10 O3€JICHEHHs! TEPUTOPIH, 110 OTOYYIOTh aJIMIHICTPaTHBHI Oy IiBIli, KOPITyCH Ha-
BYAJIBHUX 3aKJIa/(IB Ta HAYKOBO-IOCIITHUX ycTaHOB. [liBHIuHMIT Kopiryc Kapa3iHChKOTO YHIBEPCHTETY — O/IUH 3 CH-
MBOJIiB OCBITH XapKOBa, /IS SIKOT'0 TAKOX aKTYaJIbHOIO € €KOJIOTIYHA PEKOHCTPYKIIiS IPOCTOPY Mepe Oy IiBieko.

Meta. Po3po0Oka koHmenii Ta popMyBaHHS IPOCKTHHUX MPOTO3HUIIIH MO0 0JaroycTporo TEPUTOPIi mepen
ronoBHUM (acanom I[liBaigHOTO KOpmycy KapasiHcbkoro yHiBepcHTETY .

Metoan. J{st po3poOKH KOHIIETIIT 3MIHCHEHO aHai3 icTOpu4HOI Ta , Kaprorpadidnoi iHGopmarii s
CTBOPEHHS MPOEKTY BUKOpUcTaHa nporpama Realtime Landscaping Architect 2023.02, Trial Free Version.

PesyasTaT. Ha ocHOBI aHami3y icropii ¢opMyBaHHS TepuTOpii Ha Maiimani CBoOOAN MiX KOPITycamu
Kapa3iHchKoro yHIBEpCHTETY Ta BPaxOBYIOUH ii Cy4acHHUH CTaH, 3alIPONOHOBAHO PO3BHHYTH JaHAA(THY ileto
BUKOPHCTAHHS HOBUX €KOJIOTTYHUX TPEH[IB 03€JICHEHHsI METaIoJIiCiB, MOYATOK SKOi NOKJIaqeHHUH i/l 4ac Mpoxo-
mokenns akiii «Greening of the Planet» (2021 p.). O6rpyHTOBaHA MPOMO3HITisi €KOJIOTIYHOT PEKOHCTPYKIIii TepH-
Topii nepex ronoBuuM acanom IliBHiuHOTO KOopmycy Kapasincekoro yHiBepcutety. Ha Maiinani CBoOoau, 6 M.
XapkiB 3 BUKOPUCTaHHSM KyJIbTHBApiB IeIuieHol (opMu cakypy ApiOHOMMIbYACTOI HA BUCOKOMY IUTaMOI /st
CTBOpPEHHSI HOBHX JIOKallii o3eseHeHHs. CKJIaJeHO aCOPTUMEHTHUI KaTajlor POCIMHHOTO MaTepiay, 3alponoHo-
BaHOTO JJIs1 OHOBJICHHS IapTepiB Iepe OYAIBICIO Ta PO3PaxOBaHO OPIEHTOBHI €KOHOMIYHI BUTPATH Ha HOTO pea-
mizaniro. OOIPYHTOBaHO BUKOPUCTAHHS MaJUX apXiTeKTypHUX (HOpM, 30KpeMa JIaB JJIs BiIIOYMHKY, aBTCHTHY-
HOTO TIapKaH4HKa Tomno. J{iis Bizyanizarii cTBopeHo (aiir aHiMaIii mpoekTy Gopmary .mp4.

BucnoBku. Po3poOiieHa mpomo3uiliss eKOJIOTIYHOT PEKOHCTPYKINI TepUTOPii Iepea TOJIOBHEM (acaioMm
[iBHiuHOTO KOpIycy KapasiHChbKOro yHiBepcUTETy 3a0€3MeUYHTh CTBOPSHHS €JMHOTO CTHIBOBOTO PillIeHHs 03e-
JeHeHHs Teputopii Maiinany CBoOoau i OyaiBelb, SIKi HA HhOMY PO3TaIllOBaHi.

KJIKOYOBI CJIOBA: ranowagmuuil ousaiin, 3enena ingpacmpykmypa, Kapasincoxuii ynisepcumem,
Iigniunuii kopnyc, eKoa02iuna peKoOHCMpPYKYis, acOpMUMEHm poCiun, 8i3yanizayis npoexmy

Ax uutyBatu: Makcumenko H. B., I'onono6osa O. O. Exosoro-ecTeTnyHi acrekTH oprasizauii Tepu-
TOpI CYCHIIBHOTO BUKOPUCTAHHSA 3ac00aMu 3eneHol iHppacTpykTypH. Jlroduna ma doexinisa. Ilpo-
oremu neoexonoeii. 2023. Bum. 39. C. 98-108. DOI: https://doi.org/10.26565/1992-4224-2023-39-09

In cites: Maksymenko N. V., & Gololobova O. O. (2023). Ecological and aesthetic aspects of the or-
ganization of public use areas by means of green infrastructure. Man and Environment. Issues of Neoe-
cology, (39), 98- 108. https://doi.org/10.26565/1992-4224-2023-39-09 (in Ukrainian)

Bemyn
Po3BuToK KOHIEMIIT 3eneHoi iHppacTpyKTypH 301IBIICHHS TIONII BIIKPUTUX TPYHTIB, ane i
B CyYaCHHMX MicTax MOKJIMKaHWH 3a0e3meuy- Ha TOKPAILEHHS €CTEeTUYHOTO CIPUNHSATTS Te-
BaTH €KOJIOTIYHY OpraHizailiro npocropy. Bona puropii [1]. OcobauBoi yBaru 3aciyro BYIOThH
CIpsSIMOBaHa He JIMIIE Ha MOCTa0JIeHHsI HEeraTH- MPOCTOpU TOOJU3Y aJMIiHICTPATHBHUX OY/Ii-
BHOTO BIUIUBY «TEIUIOBOTO OCTPOBY», IIEPEPO3- BeJb, KOPIIYCiB HayKOBUX YCTaHOB, HaBYaJlb-
MO  HAJJUIIKy IOBEPXHEBOTO  CTOKY, HUX 3aKJIaJiB Ta iHIIUX CIIOPY/[ CYCHiJILHOTO
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BUKOpUCTaHHs. TpaguuiliHe 1jIsi TOCTPaIsSHCh-
KHX MICT O3€JICHEHHS, SIK IPaBUJIO HE BiIMOBi-
Jla€ caMe €KOJIOr0-eCTeTHYHUM BHMOTaM B 00-
JAIITyBaHHS O00’€KTiB 3eleHoi iH(pacTpyk-
TYpH, LIO CIIOHYKAa€ JI0 MOLIYKY ajJbTepPHATHB-
HHX JTM3aiiHEPCHKUX pillieHb [2].

Ilocmanoska npoonemu. SIckpaBuM TIpH-
KJIaJoM OyAiBIi 3 MOCTPaISHCHKOIO CHCTEMOIO
O0JIAINTYBaHHS 3€JE€HOI 30HU MpPUOYIUHKOBOI
teputopii € IliBriuyamii kopmyc KapasiHcekoro
YHIBEPCHTETY — OTHOTO 13 CHMBOIIIB OCBITH Xa-
proBa. OzeneHenns naprepis IliBHiYHOTO KOp-
mycy Kapa3ziHcekoro yHiBepcHUTETy HE BiATIOBI-
JIa€ CTaTyCy i€l CIIaBETHOI yCTaHOBH, CIIOCTEPi-
Ta€eThCs JIerpaaisi MUHYINX JaH maQTHUX pi-
ICHb, BiJICYTHil1 OOTpyHTOBaHHI Cy4acHHH poC-
JMHHUI acOPTHMEHT Uil o3eneHeHHs. Crocte-
piraeTbcs BTpadeHHH KOMMO3WLIAHUK 3B’S30K
MK apXiTeKTypHHM CTWiIeM OyniBimi i1 i#oro
nasamwadTHIM OTOueHHSAM. TOMY aKTyaabHUM €
MIPOBENIEHHS €KOJIOT19HOI PEKOHCTPYKII Mpoc-
Topy nepen Oyaisnero [liBHiuHOTO KOpMyCcy Ka-
Pa3iHCBKOTO YHIBEPCHUTETY.

[liBHiuHMIT KOpIyc XapKiBCHKOTO HAIliO-
HankHOTO yHiBepcuteTy imMeHi B. H. Kapazina —
1€ YaCTHHA BU3HAYHOTO apXiTEeKTypHOTO aHCa-
MO0 Kpyrioi yactuHu Maiinany CBoboan M.

XapkoBa, oJTHa 3 HAWOLIBII BiiOMUX OyIiBEIb
MicTa Ta OJIUH 3 CUMBOJIiB 1oro ocBitH [ 3]. Haii-
Kpamii po0OoTH apXiTeKTOPIiB 3aBXKIU TIPYHTY-
FOTBCS Ha TIPHUHIHAII UTICHOTO PillieHHs 0yIu-
HKY Ta iioro orouenns. HeoOxigHo oOpaTu Take
pillicHHS, siKe 3a0e3Me4nTh 1Iel B’SI30K 1 Jera-
JBHY OpraHizallito 0e3rmocepeTHbOr0 OTOYECHHS
JrOAWHY, OyJie CIPUATH CUHTE3y IPUPOJHUX Ta
HITYYHUX SJIEMEHTIB cepenoBuiia [4].

ABTOpaMU IILOTO aPXIiTEKTyPHOTO IIEe-
Bpa € akagemik apxitektypu O.l. JImutpies, 3a
yuactio O.P. MyHna. ByiBHHIITBO TPOBOIH-
nochk apxitrekropamu I1.}O. Inmapoto i [1.0. be-
JTBYAKOBAM. ApXiTeKTOpam Oyli0 TOCTaBJCHE
3aBJlaHHS — HE MOPYITYBaTH Bi3yalbHO-ONTHY-
HUIl 00pa3, IO CKJIaBCS 3aBASKH MOOYIOBI y
KOHCTPYKTHBICTChKOMY cTuimi Jlepxmpomy i
Homy npoekriB. Cniopyaa bynunky xooneparii
(napa3i [liBHiunuit kopmyc Kapasincekoro yHi-
BEpCHUTETy) 3aBepirye OGOpMIICHHS BH3HAY-
HOTO apXiTeKTypPHOTO aHCaMOJFO KpyTJoi Jac-
THHM MakgaHy micta Xapkosa. [3].

MeTo10 NOCITIKEHHS € po3p0o0Ka KOHIIe-
miii Ta pOpMyBaHHS MPOCKTHUX MPOTO3UIIIHA
110710 0JTArOYCTPOO TEPUTOPIT MEPe]] TOJTOBHUM
¢acanom IliBHiuHOTO KOpIycy KapaziHcekoro
VHIBEPCHUTETY.

Memoouxka oocniorcenns

Sk ocHOBa JUTsl CTBOPEHHS JIAHAIIA(THOTO
NPOEKTy Ta BUOOPY MaijaHuMKa 3 I'e0JIOKALI€I0
BHKOpHcTOBYBaBcsi maker QGIS 3.28.3—Firenze
2022-08-31. Lle BinpHa Kpoc-TIaThopMeHa reoi-
HpopmaniiiHa cuctema (I'IC). na crBopeHHs
npoekTty Ha kapti OSM Standart 06paHo JisTHKY
npoctopy nepen Oynineto [liBHiYHOTO KOpITYCY
yuiBepcurery imeHi B. H. Kapazina mromiero
30000 M.

Jnst cTBOpeHHsI JaHMAQTHOTO MPOEKTY
Ta Bi3yamizaiii MNporpaMor0 HaIIoro BHOOPY
crana nporpama Realtime Landscaping Architect
2023.02, Trial Free Version.

[porpama mae 3pyunuii intepdeiic 3 Benu-
KHUMH 1 3p03YMUIAMH MIKTOTpaMaMH, MOYKITUBICTh
KpacuBOro TpagiyHOro Oo(QOpMIIEHHS MPOEKTY,
MOXITHBICTh CTBOpeHHsI (popM penbedy, dhyHKIT-
OHAJIGHICTh B CTBOPEHHI MACHBIB POCIIHH, CTBO-
PEHHS SIKICHOTO TPUBUMIPHOTO 300paKEHHS B pe-
YKHMI peastbHOro yacy [5].

3amya CTBOpPEHHs pesibedy MpOCTOpY 3ri-
JTHO 130J1iHIsSIM TonorpadiyHoi KapTH BUCTABIIEHI
BUCOTH Ta CTBOpeHi mnoBepxHi Landscape —
Region, 3okpema:

1). TloBepxHs, e 3HAXOMATHCS TAPTEPH
NeNe3-6;
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2). Cxonwy;

3). IloBepxus naprepis NeNel-2;

4). byniens [liBHiuHOTO KOpITYyCcy Kapa3in-
CBKOTO YHIBEPCHUTETY.

Just Toro, o6 oTpuMaTH peayiCTH4YHY Bi-
3yajizaiito B nporpami Realtime, 3a gomomororo
nporpamu Sketchup 2020 BracHOpyY CTBOpEHi
TaKi €IIEMEHTH JTN3aiiHy, K aBTCHTHYHHI MapKa-
HYHMK, 300paKeHHS JIepeB, IKUX He Oyio B 6i0i-
orerii nmporpamu Realtime.

Penakrop 300pakeHp y peajbHOMY daci
JI03BOJISIE IIBUJIKO PEAAryBaTH iMIIOPTOBaHi poc-
nvHM Ta iHmm gotorpadii. [Tporpamue 3abesme-
yeHHs Realtime Landscaping micTuTh penakTop
300paskeHb. BiH BUKOHY€ Taki 3aBIaHHs peaary-
BanHs Qotorpadiii, Ik KaJpyBaHHs, MaCKyBaHHSI
Ta KOPEKITisi KoJhopiB. PemakTop 300paxens y pe-
TLHOMY 4aci MOKHa BUKOPHCTOBYBATH IS pe-
naryBaHHs (oTorpadiit g0 ado micins Toro, K iX
IMITOPTOBAaHO y TMakeT MPOrpaMHOro 3abesrie-
ueHHs NaHqaTHOro au3aiiny. Foro Takox mMo-
YKHA BUKOPHUCTOBYBATH B IIO€AHAHHI 3 ICHYIOUMMH
pOCIIMHaMH, 1100 3pOOMTH 1X OUIbII MMpHUBAOIH-
BumH [6].
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P e3yiomamu ma oﬂzoeopemm

TTiBHIYHMI KOPITYC TIOPSI 3 iHIITUMU Hali-
BYUIMBIIIUMHI  aMIHICTPAaTUBHAMH yCTaHO-
BaMH 3HaxoIUThCA Ha Maiinani CBoOoaH, IKHUi
3a po3MipaMHu € HAWOLIBIIUM B YKpaiHi Ta I’ sT-
HAJISITUM y CBITI MalIaHOM.

[IpoekT OmaroycTporo TPOCTOpPY Mepex
rojoBHUM (hacaiom [liBHiuHOTO KOpITYCYy Kapa-
31HCHKOTO YHIBEpCHTETY MICTUTh TaKi CKJIaI0BI:

® CKOJIOTIYHA PEKOHCTPYKIliS TapTepiB
[liBaiguHOTO KOpITyCY XapKiBCHKOTO HallioOHa-
nmpHOTO yHiBepcuTeTy imMeHi B. H. Kapasina;

® BUKOPUCTAaHHA MalliX apXiTEeKTYPHUX
dopm;

® BUKOPHUCTaHHS aBTEHTUYHOTO ITTapKaH-
YUKa 33711 PO3MEXYBaHHS MPODKIKOI Ta Ti-
moXixHo1 yacTrHU Maiinany CBoOou;

® BUKOPHCTAaHHA CYYacHHX MaTepialiB
JUTSE TIOKPUTTS MIMIOXiHOTO TMPOCTOPY Mepen

oynisnero IliBHiuHOTO KOpIycy Kapasirncekoro
YHIBEPCHUTETY.

Cxema i3 300pakeHHsM naptepiB [liBHi-
YHOTO Kopiycy XapKiBCBKOTO HalliOHAIBHOTO
yHiBepcuteTy iMeni B. H. Kapasina npencras-
JeHuit Ha puc. 1.

[Maprepu dacannoi yactuHu Oynu ymo-
BHO NPOHYMEPOBaHi, X iHBEHTapHU3aIliiiHi xa-
PaKTEepUCTUKHU Ha/laHi y Tabmwmi 1.

JlangmagTHa PEKOHCTPYKIiS MapTepis
Nel 1 Ne2 mepenbadae 30epekeHHS JTaHamadT-
HOI TPYyNH 3 sUTMHU Koro4oi. Dopmu sUTMHU KO-
mo4doi (Picea pungens Engelm.) 3 GirakutHO-3¢-
JICHOIO XBOEIO, 110 30epirae cBoe 3abapBleHHS
LA piK, € BUCOKOAEKOPATHBHUMHU XBOWHUMH
pOCIMHAMH 1 3HAXOAATHCS BOHH Yy A0OpOMY
CTaHi.

Taoauna 1
InBenTapusauis naprepis Oyaisai IliBHiuHOrO KOpMycCy
Table 1
Inventory of the parterres of the Northern Building
Taprep, Ne ILioma, m? Maprep, Ne ILioma, m?
Ilepumerp, M Ilepumerp, M
3 182 o I 321
. 26 = I‘ 80
B |
> |
' o ',-,' Uy =
[ 25 i i ey 78
4 , 5
. | RSN/
| | 4
| - 4 I
7 B ‘4
\\ T e ——)
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Puc. 1 — Po3mimenns naprepis [liBHiuHOTO KOpIycy XapKiBChKOTO HallilOHAIBHOTO YHIBEPCUTETY
imeni B. H. Kapasina
Fig. 1 — The location of the sites of of the North Building of V. N. Karazin Kharkiv National University

Boparopu naprepi Nel i No2 mijpisirarots
OHOBIIEHHIO, OCKIJIbKH:

- ¢opmyBaHHS OOpPIIOPIB 3 OMPIOYUHH 3BH-
yaitaoi (Ligustrum vulgare) mpoBoauiiocs 3
MOPYIIEHHSIM TEXHOJIOTil CTBOpEHHs (op-
MOBAHOTO )KMBOILJIOTY,

J0JaTKOBa BTpaTa €CTETUYHOI MpuBadIIu-
BOCTI Ma€ MicCIle 3a pPaxyHOK CaMOCIBY
KJICHY SICEHEIHMCHOro (aMepHKaHCHKOIO)
(Acer negundo L.).

Hnst onoBneHHst OopatopiB nmaptepiB Nel i
Ne2 Ta cTBOpeHHs OOpAIOPIB IS IHIIKMX MapTe-
PiB PEKOMEHIYETHCSA IMyXUPOIUTIAHUK KaJIMHO-
muctuii «Diabolo». e myxe criiikuii copr,
BKpail piIKO ypaxaeTbCs MKITHUKAMHU 1 XBOPO-
O0amu. Pocnuna 1o0pe nmepeHoCUTh Iepecanxy,
NPWKHUBIINCH, IIBUAKO HAPOUIye LIUIBHY
KpPOHY; JIy)Ke 100pe MiAXOIUTh IJis CTBOPEHHS
qyZ0BUX XHUBOILIOTIB. KynbpTuBap Mae nexopa-
TUBHICTH MPOTATOM YCHOTO BETETaTUBHOTO Tie-
piojy; CTiMKHi JI0 MiCbKUX YMOB, HEBUOATIIH-
BUH, JKMBOTUIOTH 3 MyXHUPEIUTiTHUKA YEePBOHO-
JUCTOTO JyXe eeKTHi, IIbHI 1 JIerki B J10-
msii. Jly’ke mepcreKTHBHUN COPT JUIst 03elie-
HEHHSI BEJIMKUX BIIIKPUTHUX MICBKUX BYIUIIb,
NapKiB, MalilaHiB HaIO1 KJIIMaTHYHOT 30HHU [7].

~101~

[Tix yac npoxomkeHHs akiii «Greening
of the Planet» y kBiTHi 2021 p. Oynu BUKOpHC-
TaHi HOBI €KOJIOT14HI TPEH/I 03€JICHEHHS MeTa-
noJjiciB, 30kpeMa Ha Tepuropii Cany imeni Ta-
paca llleB4yeHka, sika Oe3mocepeiHbO MPHIISTAE
1o Maiinany CobOoan, Oyna cTBOpeHa 4y/10Ba
KOMITO3UIIiS 3 KyJIbTHBApiB MIEIUIEHOI (hopmu
caKkypu JpiOHOMMWILYACTOI HA BUCOKOMY IITa-
MOi [8].

KynpTuBapu cakypu ApiOHOMIIBYACTOL,
30KpeMa  KyJIbTHBapu «Posi  OypeyHoiy,
«Kanzany — npumenieni GopMu cakypu Ha
mraM0i meBHOi BucoTH. KynbTuBapu MaroTh
BOPOHKOBWJIHY ()OPMY KPOHH 31 CTPOTO BEPTH-
KaJbHUMH, CHJIIBHUMH OCHOBHHMH TiJIKaMH, 3
BIiKOM - IIUPOKO PO3JIOTMMH, T'1JIKH IIBUAKOPO-
CJIi, TPOXH 3BHCAIOTh. JIMCTS: pH PO3ITyCKaHHI
OpOH30BI, BIIITKY OJIMCKYYi 3€JIeH], OCIHHE 3a0a-
PBIICHHS )KOBTO-TIOMapaHyeBe, 3aBJOBKKH 8-12
cMm. LIBiTiHHS: TycToMaxpoBi (10 30 menarocToK),
3araliHi, MypIypHO-POXKEBI KBITKH, 10 6 CM B
JiameTpi, Ha JIOBTUX KBITKOHIKKax, 3i0paHi B
IIyYKH 110 2-5 MWTYK, pO3TALIOBaH] y310BX BCi€i
JIOBXHHH Tijok [7]. 3a 1eii yac cakypu mobpe
TIPHKIITUCS, TTOKa3aIi ce0e sSIK MOPO30CTiliKi Ta
BHCOKO JIEKOPaTHBHI POCIIMHHU.
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1 CTBOpPEHHS €INHOTO CTHIILOBOTO Pi-
mieHHs teputopii Maitnany CrobGoau i Oyi-
BeJb, SIKI 3HAXOMATHCA Ha Mailigani IpomnoHy-
€MO PO3BHUHYTH IIf0 JIAaHAMA(THY ifer0. 30K-
pema, HeoOXiAHO MPOBECTH EKOJIOTIYHY PEKOH-
cTpykuiro naptepis [liBHiuHOTO KOpTyCYy Xap-

KIBCHKOTO HAalliIOHABHOTO YHIBEPCHUTETY iMEHi
B. H. Kapazina 3 BUKOpUCTaHHIM KYyJIbTHBAPIiB
cakypu apiOHominpuacToi. Taka opranizaris
MIPOCTOPY HAIAACTh BIAYYTTS LITICHOCTI, Tap-
MOHIHHOTO, XYJO0XKHbO-BUPA3HOTO BITi3HABa-
Horo nanamadty (puc 2).

Puc. 2 — [1nan po3mileHHs KyJIbTHBAPIB CaKypH JIPiOHOMIIBYACTOI IIPH OHOBJICHHI MapTepiB
[TiBHiuHOTO KOpIyCcYy Kapasincekoro yHiBepcuTeTy
Fig. 2 — Plan for the placement of cherry blossom cultivars during the renovation of the parterres
for the North Building of Karazin University

Y M. XapKoBi pYJIOHHI ra30HU aKTHBHO
BUKOPHUCTOBYIOTECS IIiJ1 4aC €KOJIOT14HOI peKo-
HCTPYKIIii 3aralbHOMICHKHUX JTaHAMAQTHO-PEK-
peamiiHuxX TepuTOpil, 30Kpema, LleHTpais-
HOI'O MapKy KyJabTypu Ta Biamoumsky, Cany
imeni T. I'. llleBuenka, BOAHO-TIEH3aKHOTO T1a-
pxy «Capyxun Sp», ckBepy «Crpijika», mapKy
Monoaixxuuii, ckBepy Ha Maiinani Cobonwy,
JIISTHOK 3€JIEHOTO OY/IiBHUIITBA MaricTpallbHUX
BYJIMIIb 1 topir, Tomio [2, 9, 10, 11]. Tomy oui-
KyBaHUM DIlICHHAM € yKJIaJKa PYJIOHHOTO ra-
30HY MiJl 9ac €KOJIOTiYHOI PEeKOHCTPYKLIi map-
tepiB Oymieii [liBHiuHoro kopmycy Kapasin-
CbKOI'0 YHIBEPCHUTETY.

3arasioM, U1 oHOBJIeHHs napTepiB [liB-Hi-
YHOTO Kopmycy Kapa3iHCBKOTO yHIBEpCH-TETY
HeoOXimHO BUKopucTatu 22 omuuuil Cakypu
npibHomineuactoi «Kanzan» (Prunus serrulata

«Kanzany) ta 688 ogMHMIL MyXHpPO-TUIAHUKA
kaymmHommuctoro  «Diabolo»  (Physo-carpus
opulifolius «Diaboloy) ma 2750 m*pynoHHoro ra-
30Hy. OpienTyrounch Ha 1iHu 2023 poky 3ara-
JbHA BAapTICTh POCIMHHOTO MaTepially MOXe
cknactu 65m3bko 430310,00 rpH.

Sk BKe 3a3HavYANH B po3aiii «Meroarka
JOCITIKEHHs» ISl CTBOpeHHs 3D-napkany BU-
KopucToByBajiaca nporpama Sketchup 2020.

[Iporpamue 3a0e3meucHHs Realtime
Landscaping MicTuTh penaktop 300pa’keHb.
Mu BUKOPHCTOBYBAIM PENAKTOp 300pakeHb
JUTs iMopTyBaHHs otorpadiii dacamy Oyaisii
[TiBaiunoro kopmycy XHY imeni B.H. Kapa-
3iHa, a TAKOX U1 IMIOPTYBaHHs POCiuH 3 0i0-
JOTEKH 1 MOE€AHAHHS IUX JAOJAHUX 00 €KTIB 3
ICHYFOUMMH pociiuHamu (puc. 3).

~102 ~
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Puc. 3 — Bukopucranus penakropa 300paxens Realtime Landscaping Architect 2023.02 mis Bi3yadizariii
npoekty oiaroycrporo Oyaisni [TiBaidnoro kopmycy Kapasincekoro yHiBepcutery. OHOBJIGHHS apTepiB

Fig. 3 — Using the Realtime Landscaping Architect 2023.02 image editor to visualize the project for the
improvement of the building of the North Building of Karazin University. Updating the parterres

JlexopaTuBHE MOKPUTTS € BKpail HE0OXin-
HHMM KOMITIOHEHTOM (hOpMyBaHHs 0ararbox JIaH[-
1ah)THUX KOMIO3UIIiH. JleKkopaTHBHI SIKOCTI ITOK-
pUTTA: Kouip, popma, BeTMUMHA €IEMEHTIB 1 iXHii
MaJIFOHOK MAlOTh iCTOTHE 3HAYCHHs B CTBOPEHHI
TapMOHIMHUX JaHAAaTHUX Kommosuiiii. [Ipu
BHOODI THITY TIOKPHUTTS B TIEPIIY Yepry CIIiJ Bpa-
XOBYBATH ITPU3HAYEHHS IOPIKOK, MPOi3/iB, Ipo-
XOJIiB, yMOBH IXHBOI EKCILTyaTallii, a TAaKOX eKO-
HOMiYHi 1 ecTeTnuHi Bumoru [4, 12].

Ilix 9ac ocraHHBOI PEKOHCTPYKIII Mpoc-
TOPY JUIsl HOKPUTTSI IOBEPXH1 BUKOpHCTaHE aca-
JIBTOBE MOKPUTTSL. AJie JUTsi CTBOPEHHSI BITi3HABA-
HOT'O [IPOCTOPY HPOIOHYEMO BUKOPHCTATH OPYKi-
BKY 3 HaTypajbHOro kamerto (Puc. 4). BpykiBka
CTBOPIOE OCOOJIMBUI HACTPIH 1 07a€ TEPUTOPIi
aKypaTHui 3aKiHuenui urisiz [13].

B ¢dopmyBanHi nanmmadTHUX 00'€KTiB
HIMPOKO 3aCTOCOBYIOTHCS MeOli Ul BiAMOYH-
HKY, 30KpeMa Pi3HOMaHIiTHI TUIH JiaB. KoxHy
Maity GopMy CIliJi BAKOPHUCTOBYBAaTH TiNbKH Y
CIBBiTHOIIEHHI 710 Ti€l pyHKIIIT, 1 BHKOPHUC-
TaHHS K01 BOHA TpU3HaueHa. BoHM MaroTh 3j1e-
Oinpioro GyHKIIOHAIBHE MPU3HAYCHHS, aje 1
ICTOTHO BIUIMBAIOTh Ha NPOCTOPOBY OpraHiza-
1ito0 Oynb-s1Ko1 TepuTopii. Big dhopmu, posmipy
1 KOJIbOPY JIaB, a TAKOX Bijl TOTO, K BOHU Oy-
OyTh PO3MillleHI B MO€IHAHHI 3 POCIMHHICTIO,
penbedoMm, Oarato B 4OMy 3alieKaTh YMOBH

~103 ~

BIJIMTOYMHKY JFOACH 1 €CTETUIHUNA BUTJIISI TIPO-
cTopy.

B 3anexxHocTi Bii QyHKI[IOHAILHOTO MIPU3-
Ha4YeHHS JIaHIIa()THOTO 00'€KTY MOKIIMBO Pi3-
HOMaHITHE pO3MIILlICHHS JIaB: OiJisi BXOAY B 0i-
CHI Ta JKUTIIOBI OyJIUHKH, HA MPHOYIMHKOBUX
TEPUTOPISIX, HA MaiilaHYNKaX BiIIOYMHKY, TU-
TSAYMX, CIIOPTUBHUX 1 TOCTIOAAPCHKUX Maii1aH-
YHMKaX, Ha TOJIOBHUX 1 JPYTOpSJHUX aJesX,
Tomo. B 3anexxHocTi Bl po3MillleHHS BU3HAUa-
€Tbesl GopMa J1aBU, PO3MIPH, apXITEKTypHO-XY-
JIOKHIN BUIJISAA Ta BHOMpaeThesi Marepian [4,
12]. BapiaHT po3MillieHHsI J1aB, SIKi TApMOHIYHO
BIIMCAJIMChH B ITPOCTOPOBY OPraHi3allito TEPUTO-
pii, mpeacTaBiIeHUi Ha puC. 5.

JexkopaTuBHI TapkaHH BUKOPHCTOBY-
IOTBCS JUIS1 PO3MEXKYBaHHS POCTOPY, Opi€HTa-
1ii pyXy MiIIOXoAiB B MOTPiIOHOMY HANpsAMKY,
130015101l Miclig BiANOYMHKY. BOHH MOXYTh
OyTH CYLIbHHUMH 200 a)KypHUMU, BUTOTOBJIE-
HUMH 3 Pi3HOMAaHITHHUX MaTepialiB — JepeBa,
MeTaly, KaMeHI0, 30ipHUX 32113006 TOHHUX elie-
MEHTIB, IaHEeJeH, KepaMiKd, CKIIOIJIACTHKH.
MoxyTh OyTH BHKOPHCTaHI i KOMOiHamii 1ux
MatepiaiaiB. Bucora i po3mip mapkaHy 3aje-
JKUTh BiJi HOr0 NMPHU3HAYCHHS 1 PO3TalllyBaHHS
Ha TepuTOpil AUISHKH. 3aiiisi PO3MEXYyBaHHS
MPODKIDKOT Ta MIIIOXiTHOI YaCTUHM MalaaHy
CB0o0oan HaMu 3aIPONIOHOBAHO BUKOPUCTAHHS
aBTEHTHYHOTO napkanuuka (Puc. 6).
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Puc. 4 — Buxopucranus peaakropa 300paxens Realtime Landscaping Architect 2023.02 s Bisyamizanii nmpoe-
KTy Onaroycrporo Oyaiii [TiBHiyHoro kopmycy Kapasincekoro yHiBepcuTery.
BukopucranHs OpyKiBKH 3 HATYpaJIbHOTO KaMEHIO
Fig. 4 — Using the Realtime Landscaping Architect 2023.02 image editor to visualize the project for the
improvement of the building of the Northern Building of Karazin University.
The use of paving stones made of natural stone

Puc. 5 — Bukopucranus pegakropa 300paxenb Realtime Landscaping Architect 2023.02 st Bizyamizamii
npoekTy Oaroyctpoto Oyuisimi ITiBHiYHOTO KOpIycy Kapas3iHChbKOro yHIBEpCHTETY.
Po3mimnienHs j1aB aist BIAOYMHKY

Fig. 5 — Using the Realtime Landscaping Architect 2023.02 image editor to visualize the project for the
improvement of the building of the Northern Building of Karazin University.
Placement of benches for rest

~104 ~
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Puc. 6 — Bukopucranus penakropa 300paxens Realtime Landscaping Architect 2023.02 mis Biyamizarmii
poekTy Oxaroyctpoto Oyxisii [TiBHIuHOTO KOpITycy Kapa3iHChKOTO YHIBEPCUTETY .
ABTeHTHYHHI TTApKaHIHKa 337151 pO3MEKYBaHHS MPOTKIKOIL Ta MIMIOXiTHOT YacTHHH Maiinany CBobonun
Fig. 6 — Using the Realtime Landscaping Architect 2023.02 image editor to visualize the project
for the improvement of the building of the North Building of Karazin University.

Authentic fence to delimit the roadway and pedestrian part of Svobody Square

Qaiin  awiManii  mpoekty  ¢opmary
Project.mp4 3HaxomuThcs Ha Tyra OUCKy Kade-
JIpY €KOJIOTIYHOTO MOHITOPUHTY Ta 3arloBiJHOI
CIpaBd  HABUYAJIBHO-HAYKOBOTO  1HCTUTYTY

eKoJIorii 3a HOCHUJIAHHSAM:
https://drive.google.com/file/d/15T0Qgvik9s\W2-
ahn1QRICNSr27dsmTSo/view?usp=share link

Bucnoexu

Exonoro-ecteTiyHe OHOBIICHHSI TEPUTOPII,
npuitersiol 1o acay [iBaiunoro kopmycy Kapa-
31HCHKOTO YHIBEPCHUTETY OLLIFHO 3iHCHIOBATH
Ha OCHOBI NPUHIIMIIB KOHIICMIIIT 3eJIeHOT iH(pa-
CTPYKTYPH, IO IMOEIHYE YTHIITAPHY 1 EMOLIHHY
CKJIa/I0BI.

Jist CTBOpEHHSI €JJMHOTO CTHUIILOBOTO i-
1reHHs Teputopii Maiinany CsoOoau i OyaiBenb,
SIKI 3HaXOJATHCS Ha MaiinaHi, 3armporoHOBaHO
PO3BUHYTH JTaHAIIA()THY 1/ICF0 BAKOPHUCTAHHS HO-
BUX €KOJIOTIYHMX TPEHIIB O3€JECHEHHS Meraro-
miiB [2, 14] Ta BUKOPUCTATH MiJT 4aC €KOIOTIIHOT
PEKOHCTPYKIIiT apTepiB nepexn Oyipieto ITiBHi-
yHOTO Kopirycy KapasiHCchKoro yHiBepcHTETY Ky-
JIBTHBAPH IIETIeHOT (OPMH CaKypH IpiOHONMITb-
4acTOl Ha BUCOKOMY IIITaMO1.

3aBepILIeHICTh €IMHOMY JiaHmmadTHOMY
PIIICHHIO TOJIat0Th OOPAFOPH JIJIsl BCiX TTAPTEPIB 3

~ 105~

MyXUPOIUTITHAKA KajuHomcToro «Diaboloy Ta
PYJIOHHMI Ta30H.

Jo Manux apXiTeKTypHHX EJIEMEHTIB 3a-
MPOITOHOBAHO BKJIFOYMTH JIABU JJIS BiIIIOUMHKY
Ta aBTEHTUYHHHN MapKaH4HK, 1110 BUKOHYE (DyHK-
[iI0 BiJIOKPEMJICHHS Bil TPODKIXKOI YaCTUHH
MaijaHy.

3 BukopucTaHHsM nporpamu Realtime
Landscaping Architect 2023.02, Trial Free
Version po3pobiieHo  aHiMaIliiHy MOZIENb mpoe-
KTy (opMary .mp4, 10 3HAXOJUTHCS HA TYIT
JWICKY Kadeapy eKOJOTiYHOTO MOHITOPHHTY Ta
3aI0BIIHOI CIIPaBU HABYAJIbHO-HAYKOBOI'O 1HCTH-
TYTY eKoJIoT i1 3a MOCHITAHHSIM:
https://drive.google.com/file/d/15T0Qqgvik9sW2-
ahn1QRICnSr27dsmTSo/view?usp=share_link
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Kongpnikm inmepecie

ABTOpH 3asIBIISIOTh, 10 KOHMITIKTY IHTEpECiB o0 MyOumiKarii 1boro pykorwcy Hemae. Kpim toro,
aBTOPH TIOBHICTIO JOTPUMYBAJIFICh ETUIHIX HOPM, BKITFOUAIOUH IUTariaT, (parscrdikariiro JaHuX Ta MOaBiiHy
nyOiKarto.
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ECOLOGICAL AND AESTHETIC ASPECTS OF THE ORGANIZATION OF PUBLIC USE AREAS
BY MEANS OF GREEN INFRASTRUCTURE

Trends in the development of the concept of green infrastructure in post-Soviet cities prompts a rethinking of
approaches to landscaping the areas surrounding administrative buildings, educational and research institutions.
The Northern Building of Karazin University is one of the symbols of education in Kharkiv, and the ecological
reconstruction of the space in front of the building is also relevant.

Purpose. To develop a concept and formulate design proposals for the improvement of the territory in front
of the main facade of the North Building of Karazin University.

Methods. To develop the concept, we analyzed historical and cartographic information. To create the project,
we used the program Realtime Landscaping Architect 2023.02, Trial Free Version.

Results. Based on the analysis of the history of the formation of the territory on Svobody Square between the
buildings of Karazin University and taking into account its current state, it is proposed to develop a landscape idea
of using new environmental trends in urban greening, which was launched during the Greening of the Planet
campaign (2021). A proposal for the ecological reconstruction of the area in front of the main facade of the North
Building of Karazin University at 6 Svobody Square is substantiated. Kharkiv, using cultivars of the grafted form
of fine-sawed sakura on a tall stem to create new landscaping locations. The assortment catalog of plant material
proposed for the renovation of the parterres in front of the building was compiled and the approximate economic
costs for its implementation were calculated. The use of small architectural forms, such as benches for rest, au-
thentic fences, etc. is substantiated. An animation file of the project in .mp4 format was created for visualization.

Conclusions. The developed proposal for the ecological reconstruction of the area in front of the main facade
of the Northern Building of Karazin University will ensure the creation of a single style solution for the landscaping
of the territory of Freedom Square and the buildings located on it.

KEYWORDS: landscape design, green infrastructure, Karazin University, North Building, ecological re-
construction, plant assortment, project visualization
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THUITOJIOI'TA XAPYHYBAHHA SIK ®AKTOP BIIVINBY HA EKOJIOI'TYHI ACIIEKTH
KUTTEAIAJINBHOCTI JIFOJMHHU

Meta. [locniguTy moTeHuianbHi Jykepenaa 010JIOTIYHO aKTMBHUX PEUYOBHMH 3 MO3UTHBHUM €(EKTOM s
300POB’Sl JTIOAMHH, SKi MOXKYTb OyTH BUKOPHCTaHI Ul PO3POOKH 0340POBYMX MPOLYKTIB XapUyBaHHS.

MeTtoau. MeTto OKHCHO-BITHOBHOTO TUTPYBaHHS 38 HEPEKICHUM YHCIIOM.

PesyabTaTH. JloCHipkeHO aHTHOKCHAAHTI BIACTUBOCTI MOPOIIKY, OTPUMAHOTO 13 CyMillli MIKIPOK Pi3HUX
COpTIB 4epBOHOTO BHHOTpany CiBepchKOro periony YKpaiHu, i BOJHO-CIIMPTOBOTO eKCTPaKTy Hopomky. [Ipu no-
JaBaHHI MOPOLIKY MIKIpKH YEPBOHUX COPTIB BUHOrpaxy abo HOro BOJHO-CIIUPTOBOTO SKCTPAKTY O MOJCITHEHOT
CUPOBHHU IiJIBUIIYETHCS CTIHKICTh CUPOBUHH 10 OKUCHEHHs. Jl0JjaBaHHSA BOJHO-CIIUPTOBOTO CKCTPAKTY OibII
e(peKTUBHO TAJIbMYE IIPOLIEC OKUCHEHHSI, HiX MOpoIIKy. [lepekucHe yuciao macia Kakao, J10 SIKoro OyB JTOJaHUH
eKCTPAaKT, Micis nepeOyBaHHs y MOAEIBHUX YMoBax mpu Temneparypi 30°C 36inbmminocs y 1,1 pasw, onii cons-
HIHUKOBOT 1 0yl onmBKOBOi — y 1,6 pasu, y Toil 4ac, SIK MEepEeKUCHE YUCIO KOHTPOJBHUX 3pa3KiB 0e3 jp00aBok
3pOCIIO 32 IMX YMOB y 2,3 pa3u IJisl Maciia Kakao, y 2,5 pa3u JJsl o1l COHSAIIHUKOBOI 1 0JMBKOBO1. OTXKE HIKipKa
YEpPBOHHUX COPTIB BHHOTPAAY € JDKEPEIOM aHTHOKCHUIAHTIB. AHTHOKCHAAHTHI BJIACTHBOCTI 30epirae MopoIIoK,
OTPUMAaHUI1 31 MIKIPOK YEPBOHUX COPTIB BUHOTPAAY LIUIIXOM BUCYIIYBaHHS, a TAKOXK BOJAHO-CIIUPTOBHI SKCTPAKT
[bOT'O TIOPOLIKY.

BucnoBku. bioyoridvHo akTHBHI pe4OBUHH NOTi(EHONBHOTO 1 CTeTHOSHOBOTO PSIB, SKi MiCTATHCS B TIKi-
pLi YepBOHUX COPTIB BHHOTPANYy € MOTYKHUMH aHTHOKcunaHtamu. LlIkipka 4epBOHHX COPTiB BUHOTPaay MOXKE
OyTH BUKOpHCTaHAa B TEXHOJIOTII MPOAYKTIB CHENH(ITHOTO 03M0POBYOTO MPU3HAYCHHS, SIKi 3a100IrafoTh XBOPO-
Oam cepirst a0 TEPOHTOIOTIYHOTO PU3HAYCHHS.

KJIFOYOBI CJIOBA: aumuoxcudanmu, npooykmu xapyy8amnts, Xap4osi 0ionociyHo akmueHi 000asKu,
WIKIPKA Yep8OHUX COPMI6 8UHOSPAOY

Sk nmuryBaTH: Yensbiesa B. M. Tunosoris xapuyBaHHs K (pakTOp BILUTUBY Ha €KOJIOTIYHI aCIEKTH
KUTTETISTBHOCTI IIOAUHU. JTloduna ma doexinas. [Ipobremu neoexonoeii. 2023. Bumn. 39. C. 109-116.
DOI: https://doi.org/10.26565/1992-4224-2023-39-10

In cites: Cheliabiieva, V. N. (2023). Diet typology as a factor of influence on environmental aspects
of human life activity. Man and Environment. Issues of Neoecology, (39), 109 -116.
https://doi.org/10.26565/1992-4224-2023-39-10 (in Ukrainian)

Bcmyn

Exonorist MrOIWHA — HampsiM €KOJIOTii, 30pOB’sl, (DI3UYHUI PO3BHTOK, TPHUBAIICTH
SIKUI MOB'A3aHUI K 3 BIAHOCHHAMM JIOIUHA I KUTTA. Lle 1acTh MOXKIIMBICTh aJeKBaTHO BUKO-
MIPUPOJTHOTO CEPEIOBHUIIIA, TaK 1 3 MOPaIbHO-EC- PHUCTOBYBaTH TPUPOJHI pecypcu Jjsl JOCST-
TETHYHHMH IIHHOCTSIMH, SIKi ()OPMYIOTHh aKTH- HeHHs (Pi3WYHOTO, 1, K HACHIJOK, JYIIEBHOTO
BHY JKUTTEBY TIO3HUIIIIO 1 HOBY B1JIMOBiJANIbHICTh Ta CoIiaIbHOTO Oaromonyvus [2].
[1]. BubymoByBaHHS BiTHOCHH Y CHCTEMI «JTHO- OnuH 3 BU3HAYAIGHUX (DAKTOPIB, SIKHIA
JIUHA — IPUPOJa — 340POB’s» MOBUHHO MEpen- BIUIMBAE Ha 3JI0POB’S JIIOJUHU € KimiMaT. CoHs-
OauaTh BHMBYEHHS BIUIMBY IO3WTHBHHUX 1 Hera- YHE BUIPOMIHIOBaHHS 301bIIye TMpares3naT-
TUBHHX IapaMeTPiB CepeloBHIIA MTPOKUBAHHS HICTb JIFOAWHHU, MiABHUIIYE OMIPHICTH OPTaHi3My
JIIOAMHY, BIUTUBY TUIOJOTII Xap4yBaHHA y Pi3- 10 pi3HUX iHQEKUil, MiACHII0E TKaHUHHE IH-
HUX CEpeJOBUINAX NPOXHMBAHHS JIOJUHH Ha xaHHs. Jlroau, sKi IPOXKKUBAIOTH Y MiBJCHHUX

© Yensabiea B. M., 2023
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.

~109 ~


https://doi.org/10.26565/1992-4224-2023-39-10
mailto:vika.chl@ukr.net
https://orcid.org/0000-0001-5364-4633
https://doi.org/10.26565/1992-4224-2023-39-10
https://doi.org/10.26565/1992-4224-2023-39-10
https://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

ISSN 1992-4224 Jlropuna Ta nokimns. [Ipobaemu neoexonorii. 2023. Bunyck 39

perioHax, ne Habararo OUTbIIIE COHAYHUX ITHIB
Ha PIK, HDK Yy MBHIYHUX perioHax, OLTbII eHep-
TiHI 1 )XKUTTEpaaicHi. MopchKka Bojia Mae CBild Xa-
pakTepHuii MiHepanbHuii ckian. [loBitps y mpu-
MOp’1 HACHIy€ThCS MaKpO- Ta MiKpOEIIEMEHTAMH,
SKi IO3UTUBHO BIUIMBAIOTHh HA CAMOIIOYYTTS JIO-
JICH, 110 KUBYTH OLIst MOpsi. JlickucTa MicIIeBiCTh
3MEHIITY€ BTOMY, MOJIIIITY€ CAMOTIOTYTTSI, 3aCIO-
Koroe. HakormrdeHuit mpoTsATOM CTOJITH JOCBIN
MO3UTHBHOTO BIUIMBY HABKOJIMWIIHBEOTO CEPEIO-
BHUINA HA CAMOIIOYYTTS JIFOAWHHN CHOTO/IHI BHKO-
PHCTOBYETHCS 3 METOIO O37IOPOBIICHHSI.

JlaBHO BiZOMHIT METOJ O3OPOBJICHHS —
kiimMaroreparis. Kiimaroreparisi Bkimtoyae ae-
poTepartiro — mpoiTaKTHYHNH BILUIUB CBIXKOTO
MOBITPsI, TEIIOTEpaItito — Tepamisi COHTYHUMU
MPOMEHSIMH, TaJacoTeparlito — BIUIMB PUMOP-
CBKOTO KJIIMaTy, MOPCBHKOi BOJH, MOPCHKHX
rps3eii Ta iHmmx npoaykTis Mops [3, 4]. 3 0310-
POBYOIO0 METOI0 BUKOPUCTOBYIOTH JaHAIMA(TO-
Tepartio, crieneoTeparito [5] .

[HmmM# paxTop, AKUA € CKIIaIoBOIO 3710-
POB’S JIIOJMHU — I XapuyBaHHS. Xap4yBaHHS
BIUIMBAE Ha PIBEHb 3aXBOPIOBAHOCTI Ta CMEPT-
HICTb, @ TAKOX BH3HAYA€ TPUBATICTh KUTTA Ha-
CeJICHHS Pi3HUX reorpadiyHux perioxis [6, 7].
TpuBaicCTh )KUATTS — HAROLIBII iIHPOPMATUBHO
BiJIZI3EPKAIIIOE CTaH 3/I0pPOB’Sl HacENeHHs 1 Ha-
BKOJIMIITHEOTO CEPEOBUINA TPOKUBAaHHA. AB-
Topamu [6] mMOKa3aHO, IO TPUBANICTEH JKUTTS
MO3UTUBHO KOPENIOE 3 KIUIBKICTIO CIOXHTHX
JKUPIB 1 YaCTKOI €Heprii, OTpUMaHOi 3 JKUPIB.
[Tpu4omMy MO3UTHBHUM € BIUTUB HE JIUIIIE POC-
JUHHUX OJIid Ha 3/I0pOB’s, aje W TBapUHHUX
JKUPIB, Ha IO BKa3yKTh PE3yJIbTaTH IOCHi-
JDKEHB 11b0r0 nuTanHst [8, 9]. A oT BIuMB anko-
TOJII0 Ha OpPraHi3M Ma€ BHCOKY CTYIHb MOJIH-
(hikamii B 3aJIe:KHOCTI Bil OPMH Ta JT03U CITO-
JKUBaHHA [6], 1 e MMTaHHA 10CI 3aJIHIIaE MiCIle
qutst puckycii [10]. Minsi ciupTHi Haroi 3011b-
HIYIOTh CEPIIEBO-CYJMHHI 3aXBOpIOBaHHs (I =
0,78), BuHo 3menmye (I = -0,56), a muBO Mae
HelTpansHy airo (r = -0,01) [6].

I'eorpadivHo i €BOMIOIIIHO IIKABOIO €
CepeA3eMHOMOPChKA THUIIONOTIA Xap4yyBaHHS.
s Tumostorist xapakTepHa IS MiBASHHOTO pe-
riony €Bporu. ChOroJHI cepe/l3eMHOMOPCHKA
KyJIFTYpa Xap4yBaHHS BBaXKA€TbCS OJHIEIO 13
CaMMX 370pPOBHX, JOKa30BO 30UJIbIIye TpHUBa-
JICTh JKUATTS 1 3aXMCT BiJl CEPLEBO-CYJAMHHUX
3axBoproBaHsb i paky [11]. CepemzemHOMOpCHKa
THUIIOJIOTISA XapuyBaHHS BKJIIOYae 0araTo OBO-
4iB, GPYKTIB, KPYT 3 LITBHOTO 3€pHA, ONMBKOBY
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OJ1i10, MOPETIPOAYKTH. Y il KyJIbTypi Xapuy-
BaHHS Yy TPIOPHUTETI BHHOTPAJHI BHHA Cepel
cniuproBux HanoiB [12]. OxHieto 3 BIacTHBOC-
Tel YepBOHUX BUHOTPATHUX BUH i MPOIYKTIB 3
YEepBOHOTO BHHOTPAJY € BIACTHUBICTh MO3HUTH-
BHO BIUTMBATH Ha TpuBamicth xurtsa [7]. 1s
BJIACTHBICTh OOYMOBJICHAa HASIBHICTIO aHTOIlia-
HiB, SKi € aHTHOKCHUAAHTAMH TIOJIi(DEeHOITHHOTO
psmy, v BUHOTPaIHIHM MKipIi. AHTOIIaH! TIPe-
CTaBJICHI IepeBaXHO D-rimoko3upaMu MajbBi-
IiHa, IiaHiaiHa, Aenb]iHigiHa, TeoHiIiHa, TeTy-
HiJiHa Ta TIEJIapTroHiiHa, a TAKOXK iX eTepaMu 3
NOXiTHUMH OSH30MHOT Ta T1JPOKCHKOPHIHOT KH-
ciot [13, 14]. Kpim aHTOmLiaHIB IIKipKa BHHO-
rpagy MICTUTh aHTHOKCHUIAHTH CTiIhOEHOBOTO
psiny — pecBepatport (puc. 1). Le notyxHiit npu-
POIHUI aHTUOKCUJIAHT, KW IIepeBaXkac 3a aH-
THOKCUIAHTHUMHU BJIACTHBOCTSIMH Takl Bigomi
AHTUOKCHJIAHTH, SIK [3-KapOTHH y 5 pa3iB, BiTaMiH
Cy 20 pasis, BiTamin E y 50 pa3is.

'V/{TDH
o,

HO S, Sy
=
OH

Puc. 1 — CtpyxTypHa dopmyna pecBepaTpory
Fig. 1 — Structural formula of resveratrol

PecBeparpoit 3axuiiiae Biji OKUCHEHHS JIi-
MOMPOTEII HU3bKOI MIUTBHOCTI, SIKi 31HCHIO-
FOTh B OpTaHi3Mi TPaHCIIOPT JIITiIiB, CIIPHSIE PO-
3pIIKEHHIO KPOBI, 110 3MEHIIYE PU3UK TPOMOO-
YTBOPEHH:I, a TAKOX OYJ10 TIOKa3aHo, 110 BiH BO-
JIOJTi€ BIACTUBOCTSIMH, IO 30UTBIIYIOTH TPHBA-
JicTh xuTTs [12, 15].

VY 1981 poui BuHOpoO Peno, a y 1990
poui noktop Cen-Jlexe 03BydyBajiy HaCTYIHI
MOKa3HUKH 3HKEHHSI aTePOCKIEPOTHYHUX ap-
TepianbHUX TMOIIKOKEHb. U1 BHHA Ol10ro —
23-30 %; nnst BuHA yepBoHoro — 63-70% [16].
Jlyis IOpIBHSIHHSA JIJIs1 BICKI 1I€H MOKA3HUK CTa-
HOoBUB 10-16% [16]. AHTHOKCHIAaHTHA BIIACTH-
BiCTh BHH 3 OIMX 1 PO’KEBUX COPTiB BUHOTPALy
3HAYHO HIKYA, HIXK 3 YePBOHUX COPTIB [16, 17],
10 00YMOBJIEHO HU3bKMM BMICTOM MOJi(eHo-
JB y WIKipIi IIMX COPTiB BUHOTpay [17].

O310poBYa LIHHICTH IS JIFOJCHKOI TO-
MyJISIi] Y4epBOHOTO BUHOTPaLy Ta OTPUMAHUX 3
HBOTO TIPOAYKTIB XapuyBaHHS 3acClyrOBYe Ha
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nopanbiine BuBueHHs [18]. JocmimkeHHs Hy Tpi-
€HTHOI IIIHHOCTI TOBK1JIJISI HE MEHIII aKTyaJIbHe,
HiX THTaHHS CKOJIOTIYHOI OE3MEeKH XapuyoBHX
NPOAYKTIB YU BIUTUB CTaHY AOBKIJUIS Ha SIKICTh

MIPOJYKTIB Xap4yBaHHS, 00 PO3KPHBAE TOTEH-
iaJ HAaBKOJUIIHBOTO CEPEIOBUIIA, HOTO pecy-
pcu 1t 30epeKeHHS 3/I0POB S JIFOIUHH, OO~
B)KEHHS TPUBAIOCTI KUTTSL.

Memoouka oocniorcennsn

HocmimKkyBann aHTHOKCHIAHTI BIACTH-
BOCTI MOPOIIKY IIKIPOK YEPBOHOTO BUHOTPAIY
1 BOHO-CIIMPTOBOTO €KCTPAKTy MOPOILIKY IIIKi-
POK 4epBOHHX COpPTiB BUHOTpamy. Jms mocii-
JOKeHHS Opajii CyMIll MIKIpOK Pi3HUX COPTIB
YEepPBOHOTO BUHOTPALY, SIK JKepelia MPUPOIHUX
antrokcuaanTis. Lkipku cymmmu mpu 60°C 10
JIOCSITHEHHSI TIOCTiHOT MacH, TOApi0OHIOBAN Ha
EJIEKTPUYHOMY MJIMHI 1 OTPUMYBaJIH MOPOIIOK.
Bouoricte 0TprMaHOro mopomky He Oinbiie 6-
7,5%. ExcTpakT MOpPOIIKY MIKIPOK BHHOTPAIY
rOTYBaJM HACTYIIHUM YHHOM: | yacTuHY mopo-
Ky 3MmimryBanu 3 9 wactunamu 70% po3unHy
crupty 1 BuTpuMyBanu npu 15-20°C npu niepi-
OIMYHOMY TIEpeMillyBaHHI TpoTsromM 4 mib.
[MToTiM BUTSDKKY 3/MBANH, 3QJIMIIKH CUPOBUHU
Bi/DKMMAalll MPECOM, MPOMUBAIH HEBEIHKOIO
KibKicTIo 70 % po3uuHy COUPTY 1 3HOBY Bi-
mkuManu. [lepiry BUTSDKKY 1 BUTSIKKY KOXK-
HOT'O HACTYIHOTO BiKMMY 3’ €qHyBanu. OTpu-
MaHMH TOPOIIOK 1 HOro eKCTPaKT BBOAWIHN Y Ki-
abkocTi 1% 10 Macu y MOJeTIbHY CUPOBHHY.

VY SKOCTI MOJIEJIBHOT CUPOBUHH IS OLli-
HKW aHTUOKCHUJAHTHOI aKTHBHOCTI TIOPOIIKY Ta
BOJIHO-CIIUPTOBOI'O €KCTPAKTY MOPOILIKY ILKi-
POK YepBOHOTO BUHOTpaay OyIu B3STI )KUP PO-
CIIMHHHI (MacJI0 KaKkao) Ta OJIii COHSIIHUKOBA 1

onmBKoBa. OOpaHa CHPOBHHA, MICTUThH TPHUTJIi-
LEpUAN MOHO- Ta TOJTIHEHACHYEHUX BHIINX Kap-
OOHOBI KHCIIOT, SIKI ITiATaI0TECSI OKUCHEHHIO Ha
TTOBITPi. 3a arperaTHAM CTaHOM POCIIMHHI OJii
piIKi MpH KiIMHATHIN TeMmrepaTypi, a POCIHHHI
XKHUPH € TBepIUMHU. JlociTKeHHsI TPOBOIMIH Y
MOJIEJIBHUX YMOBaX MPUCKOPEHUM METOIOM (Te-
mrepatypa 30+£2°C, yac BUMpoOyBaHb CTAHOBHB
21 no6y). Ha moyatky mociiy i micist BATPUMKH
B MOJICTIbHUX YMOBaX BU3HAYAIIH TIEPEKUCHE YH-
CJIO TOCHI/HKYBaHOT CHPOBUH.

[lepexucHe ynCiIo XapaKTepU3ye MPOIEC
OKHCJICHHSI )KUPIB Ta OJIil MiJl BIUINBOM KHCHIO
moBiTps [19]. BusnaueHHs mepekrCHOro 4rcia
npoBoauau BiamosimHo mo JACTY 4570:2006.
MeTon BHU3HA4YCHHS IPYHTYETbCS HA peakiii
B3a€MOJI1 MPOILYKTiB OKMCHEHHS OJIii Ta XKHUPiB
(TIepOKCHIIB 1 TIIPOIIEPOKCUIIB) 13 KaTiit HOIH-
JIOM y pO3UHHI OLTOBOI KUCIIOTH 1 XJI0pOpopmy.
ﬁon, SIKMH BUJIUSIETHCS TI1JT 9ac peaKiiii KiibKi-
CHO BU3HAYAIOThH IIIJIIXOM THTPYBAHHS PO3YH-
HOM Tiocynb(haTy HaTpito. 3a pe3ynbpTaTaMu TH-
TPYBaHHSI PO3PaxOBYBAIM TEPEKUCHE YHCIO Y
MMOJIb /2 O/KT.

CraructuuHy o0poOKy pe3yJbTaTiB A0C-
JJKSHHST TPOBOIMIIN JJIsl PIBHS BipOTiAHOCTI
0,95 (KiIBKICTB MapaienbHUX TECTIB — 5).

Pesynomamu 0ocnidicenns ma 062080penns

Ha mouyaTKy nOCHiDKEHHS TepeKHucHe
YHUCIIO MOJEIBHOI CHPOBHHU CKIIAANo: JUIS
3pa3kiB Macna kakao — 1,8 mmonb Y2 O/kr; ol
COHSIIITHUKOBOT HepadiHOBaHOI — 5 MMOIb Y5
O/kr, omii onuBKOBOI — 8,9 Mmmonb Y2 O/kr. Ue-
pe3 21 noOy, micisi BUTPUMKH Y MOJIEITBHUX
yMOBax 3pas3kiB 0e3 JojaBaHHS (KOHTPOJBHI
3pa3Kku) 1 3pa3KiB 3 JOAABaHHIM ITOPOLIKY MIKi-
POK YEpBOHUX COPTiB BHHOIpaay abo BOJHO-
CIIUPTOBOTO €KCTPAKTy 3 HBHOTO, OyJIM BH3HA-
YeHi 3HaYeHHs IIePEeKUCHOro uncia (puc. 2).

AHali3 AMHAMIKM TEPEeKUCHOTO 4YHcia
KOKHOI MOJIEJIbHOT CUPOBHMHH [10KA3Ye€, 1110 Hali-
Oinpire 3a 21 100y OKMCHEHHIO MiJIANCS KO-
HTPOJIbHI 3pa3KH. IX MEpEKUCHE YUCII0 3pOCIIO Y
2,3-2,5 pa3u MOPiBHSIHO 3 MOYaTKOBUM 3HAYCH-
HaM. Yepes 21 100y BUTPUMKH Y MOJAEIBLHUX
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YMOBaX NIEPEKHUCHE YHCIIO COHAITHUKOBO] 1 0JTU-
BKOBOI 0OJIi1 IEPEBUIIIHIIO JOMYCTAMI JJIS I[HOTO
BHy OJIii 3Ha4eHHs. [lepekucHe 4uCiIo s
OJIi1 COHSIITHUKOBOI HepadiHOBaHOI JOIycKa-
etbes He Oinpiie 10,0 MMmones % O/Kr Bimo-
Bigno mo JICTY 4492:2017, a miis oii 0MBKO-
BOT IEpIIOTO Bi/KUMY — He Oubiire 20,0 MMoIb
% O/xr, ACTY 5065:2008. Tobto cupoBrHa
cTalla He MPUHHATHO s crioxkuBaHHs. [lepe-
KHCHE YHCIIO Macyia Kakao JJOCATIIO MeXi JIOIy-
CTUMOT'O 3HAYEHHS, IKE CTAHOBUTH 5 MMOJb /2
O/Kr 114 ycix KUPiB POCIMHHUX (KOHIUTEPCH-
kux 1 kyniHapaux), JJCTY 4335:2004. Tpeba
BHU3HAYUTH, 110 BUPOOHUKH POCIMHHHUX KHUPIB
JIOJIAIOTh Y PEENTyPy aHTHOKCUAAHTH, HAIIPH-
KJIaJ], Macjio Kakao Moxe OyTu 30araueHe BiTa-
MiHOM E, sSIKHit € mpUpOoTHAM aHTHOKCHIAHTOM.
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Puc. 2 — Jlunamika mepeKuCHOT0 YMCIIa TOCIIKYBaHUX 3pa3KiB
Fig. 2 — The dynamics of the peroxide value of the studied samples

Tomy y Bunaziky macia kakao uepes 21 100y He
CIIOCTEpITany MCyBaHHS KOHTPOJIBHOTO 3pa3Ka,
TOOTO MEPEBULIECHHS JOITYCTUMOTO ISl Li€l Cu-
POBUHHM 3HA4YEHHS MEPOKHCHOTO 4YHCIa, aie
Horo 3HaueHHs HaOIM3HUIIOCS 10 TPAHUYHOTO.
3pa3ku MOJENIBHOI CUPOBHMHH, A0 SIKUX
OyB JOAaHUI MOPOLIOK MIKIPKHA YEPBOHUX COP-
TiB BUHOTPa Ly a00 BOJTHO-CIIUPTOBUIN €KCTPAKT
I[LOTO TOPOIIKY, BUSBWIACH 3HAYHO CTIiMKi-
[IMMH JI0 OKUCHEHHS Y CTBOPEHHUX MOJIEIBHUX
ymoBax. [Ipu noaBaHHI MOPOLIKY WIKIPKU Yep-
BOHOTO BHHOTPaJY JI0 XKHPY POCIUHHOTO, HOTO
NEPEKUCHE YUCIIO TI0 3aKIHYEHHIO TEPMiHY A0C-
JimxenHs 3pocno y 1,3 pasu, onii COHSIITHUKO-
Boi — y 1,7 pasiB, omii onuBkoBoi — y 1,8 pasu
MOPIBHSIHO 3 TIOYATKOBUM 3HAYCHHSIM TIEPEKHC-
HOT'O YMCJIa MOJIEJIbHOI cCHpOBUHM. T0OTO mepe-
KHACHE YHCJIO JUIsi nuX 3paskiB y 1,3-1,4 pasu
MEHIIIE TTOPIBHSHO 3 KOHTPOJbHUMH 3pa3KaMu
3a THUX e yMOBax. Y BHIIQIKy BUKOPHUCTAHHS
BOJIHO-CIIUPTOBOTO €KCTPAKTY MOPOILIKY IIIKi-
POK YEepBOHUX COPTIB BHHOTPAJy CIIOCTEpira-
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€THCS 11Ie OLIbIIe raTbMyBaHHS OKHCHOTO TIPO-
LIeCy MOJIeTbHOI cupoBuHH. Tak yepes 21 no0y
MEPEKHCHE YHCIIO KHUPY POCIUHHOTO, JI0 SKOTO
OyB JOJaHUWIl €KCTPAaKT 30UTBIIMIOCH JIHIIE Y
1,1 pa3u, oJ1ii COHSIIHUKORBOT 1 0JIii OJIMBKOBOT —
y 1,6 pa3u, MOPiBHAHO 3 IOYATKOBUM.

TakuMm 9YMHOM IIKipKa YEPBOHUX COPTIB
BUHOTPAJly € JDKEpPeJIOM aHTHOKCHUIAHTIB. AH-
THOKCHJIAHTHI BJIACTHBOCTI 30€pirae mopoioxk,
OTPUMAHMM 31 IIKIPOK YEPBOHHUX COPTIB BUHO-
rpaay HUISIXOM BHCYIIYBaHHS, a TAKOXX BOAHO-
CIIUPTOBUI EKCTPAKT IIOTO MOPOIIIKY.

Harypanbni BuHa, BupoOieHi 6e3 mona-
BaHHS NPOIYKTIB HEBMHOIPAAHOTO IIOXO-
JDKEHHS1, TOAUIA0Thesl Ha [16] cyxi, BUTOTOB-
JICHI IIJIIXOM MOBHOTO 30pO/pKyBaHHS (Cyciia)
BUYABJICHOTO COKY, 0€3 IIKipKH, HACiHHS Ta
rpeOHiB; HAIIBCYX1 — BUHA, IKi Ha BIIMIHY BiJ
CYXHX MICTSTh HE 3a0pOJKEHUI I[yKOp Y KiJlb-
kocti 5-30 r/nm°%; HaniBconoIKi — BUHA, BUPOO-
JIeH] MUISIXOM HEMOBHOI'O 30pOJKYyBaHHS Cycia
abo M’s13ru. BMicT 1yKpy y HaIiBCOJIOAKHUX BH-
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Hax cranoBuTh 50-80 r/mM3. 3 oy Ha oTpH-
MaHi pe3yJbTaTH JOCTIKEHHS MOXXHA CTBEp-
JDKYBaTH, IO YepPBOHI HaTypalibHi BUHA, OTPH-
MaHi [UIIXOM 30pOJKYBaHHS M’S3TH MalOTh
BHpaX€HI aHTHOKCHIAHTHI BJIACTUBOCTI. Taki
BHCHOBKHM CIIIBBIIHOCITHCS 3 HOCIIIKEHHIMH
IHIIMX aBTOPIiB y nboMy Hanpsmky [20, 21] Ha-
MIPUKIIA], BimMidaeTses [21], mo y ¢paHIrysis 3
niBaag DpanIiii, 3HAYHO HIDKIUH PiBEHb CMep-
THOCTI Yepe3 ileMiuHi XBOpoOu ceplis, He3Ba-
JKaI04H Ha Te, [0 Xap4OoBUi PaIlioH TyT Tpau-
IIHHO OaraTWif Ha JKUPH, a TaKOXK JTOCHUTH I10-
HIMpeHa NpUCTpacTh o naninus. Llei Tak 3Ba-
HUI «(paHIly3bKHid TapaioKe» YaCTKOBO MOSIC-
HIOETHCSI BXXKMBAaHHSM BWHA, OCOOJIMBO YEPBO-
Horo [12, 16, 20, 21].

LligHicT Takoro MOOIYHOTO TMPOAYKTY
BUPOOHUIITBA SIK IITIKipKa 9€PBOHOTO BUHOTPATY
JI03BOJIIE BUKOPHUCTOBYBATH 11 IK CAPOBHHY JJIST

oTpuMaHHs (YHKIIOHATBHUX TPOAYKTIB Xap-
gyBauns [13, 20] i, sk HacCHiZOK, IS ITOKpa-
LICHHS! 370pOB’sl HacelleHHs. BUKopucTaHHA
MOOIYHUX TPOAYKTIB OAHUX BHPOOHHITBA Y
SIKOCTI CHPOBUHH Ul 1HITUX ¥ CBOIO YEpry 3a-
Oesreuye 3MEHIIEHHS X HETaTUBHOTO BILTUBY
Ha HaBKOJHMIIHE cepenoBuine. Tak BUKOpHC-
TaHHA BUHOIPAAHOI BIDKMMKH, IO CKIIAAy SIKOI
BXOJIUTh IIKipKa BHHOTPAMy 1 SKa € BIIXOIOM
Lexy nepepoOKy BUHOTPay, 3MEHIIUTh HaBaH-
Ta)KEHHS Ha TOBEPXHEBHI Iap IPYHTY 3a paxy-
HOK 3MCHINEHHS KIJTBKOCTI PO3MIIIICHUX BiIXO-
JIiB, IO BI/IMOBIIA€ €BPONECUCHKUM ITiIX0/1aM JI0
MOBO/DKEHHS 3 MOOIYHUMH MPOIYKTaMU Xapyo-
BUX BHPOOHHIITB. 3TiTHO 3 [IUMU NPUHITUTIAME Y
NPIOPUTETI € TEXHOJOT1, SIKi JO3BOJISIFOTH CKOPO-
TUTH KiJIBKICTh TTOOIYHUX MPOIYKTIB MPH OJTHO-
YaCHOMY IIiJIBUINIEHHI iX I[IHHOCTI 3a PaxyHOK
MOBTOPHOTO 3ay4YCHHS Y BUPOOHUIITBO.

Bucnoexu

[Ikipka 4epBOHUX COPTiB BUHOTPAILY Mi-
CTHTH OI0JIOTIYHO AKTHBHI PEYOBHUHH MOJide-
HOJIBHOTO 1 CTEBOCHOBOTO PA/IIB — aHTOLIIaHH,
pecBeparTpo, SIKi € MOTY)XKHUMH TPUPOJTHUMH
anTnokcuantamu. llIkipka 4epBOHHUX COPTIB
BUHOTPay MOXe OyTH BUKOPHCTaHa ISl BUPO-
OHMITBa (HYHKI[IOHATBHHUX IMPOIYKTIB Xapuy-
BaHHS, a 3aJIyYSHHS TAKUM CIIOCOOOM MOOTYHUX
MPOAYKTIB MePepOOKH YEPBOHHUX COPTiB BHHO-
rpajly y BUPOOHHITBO Yy SIKOCTI CHPOBHUHH 3a-
0e3meuynTh 3MEHIIIEHHSI HETaTUBHOTO BIUIMBY Ha
JTIOBKIJUIS 32 PaXyHOK 3MEHIIICHHS KIJILKOCTI Bi-
JIXOJIiB, PO3MIIIIEHNX Ha MMOBEPXHi IPYHTY.

BcTaHoBIeHHST B3a€MO3B’S3KIB MK TH-
TIOJIOTI€I0 XapUyBaHHS 1 piBHEM 37I0POB’S 1 TpH-
BaJIICTIO UTTS HAceNeHHs y Pi3HUX reorpadi-

YHUX pETiOHaX JI03BOJIUTH BH3HAYUTHU IIPHPO-
IHI JoKepena eQEeKTUBHUX O010J0TiYHO aKTHB-
HHUX pevoBHH. Taki peYOBUHH MOXYTh OYTH 3a-
JIy4YeHi y SIKOCTI Xap4yoBUX J00aBOK JI0 PO3po-
OKH €KOJIOTIYHO Oe3MeYHUX XapUOBHX MPOIYK-
TiB CHEU(ITHOTO 03I0POBYOTO BUKOPUCTAHHS
IIISIXOM iX JJ0AaBaHHS 10 TPAJULIHHAX TPOY-
KTiB CIIO)KMBaHHS y TOMY YH 1HIIIOMY PETiOHI.

BukopucTOBYIOUH TIPUPOJHUN pecypc
JOBKULISA, OYyIb-KHM XapuOBHM MPOAYKTaM
MOYKHA HaJlaTh (PYHKIIOHATIBHUX BIACTHBOCTEN
HIISIXOM 30aradeHHs iX QyHKIIOHATbHUMH 1HT-
penieHTaMu i 3pOOUTH y TakWii CHociO Hairy
DKy HamIMMH JTiKaMH, 3Ba)KalOud Ha B3ae-
MO3B’SI30K Y CHCTeMi <«JIIOJMHA-Xap4yyBaHHS-
310POB’sD».

Kongnixm inmepecie

ABTOp 3asBIIsAE, 0 KOHQIIIKTY iHTEpeciB o0 MyOiKaIii poro pykomnucy Hemae. Kpim toro,
aBTOP TMOBHICTIO JOTPUMYBABCSI €TUYHUX HOPM, BKITIOYAIOUM IUIariar, Gpanbcudikaiio JaHuX Ta TOo-

IBiliHY myOJiKamio.
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DIET TYPOLOGY AS A FACTOR OF INFLUENCE ON ENVIRONMENTAL ASPECTS
OF HUMAN LIFE ACTIVITY

Purpose. To study sources of biologically active substances with a positive effect on health in order to use
them in the development of health food products.

Methods. The antioxidant properties of the biologically active substances of the powder of the skins of
red grape varieties were studied by the redox titration method.

Results. The antioxidant properties of red grape skin powder and its water-alcohol extract were studied.
Grape skin powder was obtained from different varieties of red grapes of the Seversky region of Ukraine. The
introduction of powder or water-alcohol extract of the skin of red grape varieties into the model raw material
increases the resistance of the raw material to oxidation. The addition of a water-alcohol extract inhibits the oxi-
dation process more effectively than the powder. Research in model conditions at temperature showed that the
peroxide value of cocoa butter increases by 1.1 times when the extract is added, sunflower oil and olive oil - by
1.6 times. Under these conditions, the peroxide number of control samples without additives increased by 2.3 times
for cocoa butter, and by 2.5 times for sunflower and olive oils. The skin of red grapes is a source of antioxidants.
Antioxidant properties are preserved by the powder obtained from the skin of red grape varieties by drying, as well
as by the water-alcohol extract of this powder.

Conclusions. The skin of red grape varieties contains biologically active substances of the polyphenolic
and stem series. These substances are powerful antioxidants. The skin of red grape varieties can be used in the
technology of food for specific health purposes. This food to prevent heart diseases and gerontological purposes.

KEYWORDS: antioxidants, food, food biologically active additives, skin of red grapes
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TEOIH®OPMAIIMHE MOJEJIOBAHHS MMOTEHIIMHO BAXK/IUBUX TEPUTOPIH
JJISA HEPEBYBAHHS BEJIMES BYPOI'O Y 3AKAPITATCBKIN OBJIACTI

Meta. 3ifiCHUTH MOINYK MOTCHIIHHO BAXKJIMBUX TEPHUTOPIH A mepeOyBanHs Beamens oyporo (Ursus
arctos) y mexxax 3akaprnaTchbkoi 00J1acTi i3 BUKOPUCTAHHSIM iHCTPYMEHTIB reoiH(opManiiHoro MoCIIOBaHHS IS
ONTHMI3alil MEX CTPYKTYPHHX €JIEMEHTIB €KOMEPEKi.

Metoan. ['eoindopmaniiine MOIEITIOBaHHS, TEONPOCTOPOBUI aHaNi3, OINpamOBaHHSA (OHIOBHUX MaTepia-
JIB IIPUPOIOOXOPOHHUX CITYXKO.

PesyabTaTu. B Mexax 3akapnarchkoi 001acTi IPOBEAEHO KOMIUIEKCHY OLIHKY MIPUPOJHOTO CEPEJOBHUIIA
i3 BUKOPHCTAaHH;M IHCTPYMEHTIB reoiH(opMaLiiiHOro MoJIeIIOBaHHsI Yyepe3 IMONepeaHild aHali3 NPUAaTHOCTI I
KUTTENISIIBHOCTI BUAY TAKUX I’ ATHOX MApaMeTpiB: THIIIB HA3€MHOTO IIOKPHUBY, OMU3BKOCTI HENICOBUX OIOTOIIIB
JIO JIICOBUX, BUCOTHHUX OIOKITIMaTHYHUX MOSCIB, CTYIECHIB PO3WICHYBAaHHS pelbedy, BiIANICHOCTI BiJl HACEICHUX
MYHKTIB 1 ZOPIir. Y pe3yibTaTi OTpUMaHO KapTorpadidHy Moaenb «|HTerpaabHa MPUAATHICTH OI0TOMIB IS TIepe-
OyBanns Beamenst Oyporo (Ursus arctos)» Ha sKili TaKOX IPOJEMOHCTPOBaHO 3a(hikcOBaHI eKCIiepTaMy OCEIHIIa
Ta MiCIls peecTpallii BUIy. BcTaHOBIIEHO, IO 3araibHa IJIOMIAa TEPUTOPIi, sIKi TOTCHIIHHO IPUAATHI I epely-
BanHs Beamens Oyporo (Ursus arctos) B Mexxax 3akapnarTsi CTaHOBUTB 574,6 TuC. Ta, 1 0Xomutoe 61u3bko 45,1%
Teputopii obmacti. HafibinpIre Takux apeasiB 30cepePkeHO Y TipChKiil MiBICHHO-3aXiHIH YaCTHHI 00JIACTi B Me-
JKax oporpadiyHOro eKOpEerioHy MmiABHICHOIO PO3WICHOBAHOTO cepeaHborip’st. HalOimbIn npuaaTHi Ta mpuaaTHi
OioToIM, YTBOPEHI B pe3yibTaTi MOACTIOBAaHHS, 3yCTPIYAIOTECS TaKOXK y Mexkax ['oprancekoi BepxoBunm (Ha
Mexi 3akapnarcbkoi 1 IBaHO-DpaHKIBCbKOT 00JacTei), sika BIIHOCUTHCS 10 €KOPETIOHY MiJBUIIEHOTO HU3bKO-
rip’s. 3MOAeIhOBaHI TEPUTOPIi JOCTATHRO TOOPE KOPETIOIOTH i3 JIOKANITETaMH, J¢ 3a(ikCOBaHI peaabHi O3HAKH
nommpeHHs Buay. Ha npyromy erami OCHi/pKeHb BiIOBIIHO 1O 00paHOT METOIMKH OTPUMAHO KapTorpadiuHy
Mogenb «[IoTeHIIIHO BaXKITUBI TEPUTOPIi U1 IepeOyBaHHS BeaqMeIst Oyporoy, Ha sKiii OKpecIeHO TOMyJISsIiiHI,
BIZTBOPIOBAJIbHI T IHIII UITHKH, @ TAKOX KJIFOYOBI TEPUTOPIT eKOMepesxi 00J1acTi Ta NPUPOJOOXOPOHHI TEPUTO-
pii. OxapakTepru30BaHO TAKOX IIPOCTOPOBI OCOOIMBOCTI PO3TAITyBaHHS MOIMYJISAIIHHIX, BIATBOPIOBATBHUX IS
HOK B iHIIMX MopdoreHHux exoperionax Kapnar, BCTaHOBJICHO NPUPO/IHI Ta aHTPOTIOTEHHI EPEIIKOAHN, a TAKOX
3arpo3H Jyis Mirpauii Ta >KUTTETISUIBHOCTI BUY. 3a3Ha4€HO, 110 MPUPOJIHI YMOBHU MPUKOPAOHHS € CIIPUSTIMBUMHU
Uit Mirparii ccaBiiB i3 Pymynii, CnoBauunam Ta [lombmii, Mo MiATBEPKYIOTh TaKOX MOHITOPHHTOBI JOCIIi-
JUKEHHSI, SIKi MPOBOJSTH MPUPOJIOOXOPOHHI YCTaHOBH, YIPABIIHHS JIICOBOIO Ta MHUCIMBCHKOTO TOCIIOJIAPCTBA
TOIIO.

BucHoBku. Y 3akapnarchKiii 00JacTi CKIAIUCS CIPUSITINBI YMOBH JiIst icHyBaHHs Beame s Oyporo (Ursus
Arctos), 30KkpeMa BelrKa 4acTKa JiICOBHX €KOCHUCTEM, HasIBHICTh BAXKKOJAOCTYITHUX JIUITHOK, CKOPOUYECHHS! YHCEITh-
HOCTI HaCeJIEHHsI MaJICHbKUX T1pChKUX clll Too. [IpoTe mocTiiHUI PO3BUTOK peKkpeaniiHol Ta eHepreTUYHOT 1H-
(pacTpyKTypH MOXe 3yMOBHUTH (pparMeHTaLiI0 IPUPOJHOTO cepeoBria. ToMy OKpeclieHi HaMHU JUISHKH, 110 €
BaXXJTUBUMH JUT TepeOyBanHs Beamenst Oyporo (Ursus arctos), MOXyTh OyTH OCHOBOIO JUISI ONTHMI3aIlii MEX CTPY-
KTYPHHUX €JIEMEHTIB €KOMEpEeXi ripChbKoi YacCTHHH 3aKapnaTchKol obnacTi. Y mojansmoMy NoTpiOHO MPOJIOBKY-
BaTH MOHITOPHHTOBI JOCIIKEHHS 3a Mepe0yBaHHIM BeaMe s Oyporo y Mekax KIIFOUOBHX TEPUTOPIil eKOMepexi
3akapnarTs Ta OUTBII YiTKO NENTIMITYBaTH €KOJIOTIYHI KOPHIOPH i3 BIPOBAKCHHSIM 3aXOJIiB MO0 JOTPUMAHHS
HOPM HPHPOJ00XOPOHHHX OOMEKEHb.

KJIIOYOBI CJIOBA: geomios Oypuii (Ursus Arctos), kniouosi mepumopii, exonoziuni kopuoopu, Cma-
pazoosa mepedica

Ax uuryBatu: Tecnosuu M. B., Kpuuescbka Jl. A. ['eoindopmariiiine MOIEIIOBaHHS TOTEH-
IITHO BOKJIMBUX TEPUTOPI s mepeOyBaHHs BeaMens Oyporo y 3akapmarchKiil oonacti. roouna ma
ooskinna. Ipobnemu neoexonoecii. 2023. Bum. 39. C. 117 - 131. DOI: https://doi.org/10.26565/1992-
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OpHi€o 3 MPUYUH CKOPOUYCHHS O10THY-
HOT'O PI3HOMAHITTS € ()parMeHTaLlisl CepeAOBHIILL
icHyBaHHS BUJiB. YacTo BOHA 3yMOBJICHA PO3-
BHTKOM XHUTIIOBOI Ta TPaHCIIOPTHOI iH(ppacTpy-
KTypH, CTBOPEHHSIM HOBHX 00’€KTIB rocmomap-
cTBa Tomo. HalibinpIn 4y TAMBUME 1O HACIi-
KiB ¢parmenTanii y Kapnarax € Benwuki ccasiii,
30Kkpema, Beamias Oypuit (Ursus arctos) [1].
Le#t Bux i3 2003 poky 3aHeceHo 10 YepBoHOi
KHUTH YKpaiHH SIK «Bpa3nuBHii», a y 2009 pori
fioro cratyc Oyio 3MiHEHO Ha «3HUKAIOUUN.

3rigHo 3 donarkom o [lnany aiit momo
30epexenns Beamens oyporo (Ursus arctos L.)
B YKpaiHi, 3aTBepmkeHoro Hakazom Minictep-
CTBA 3aXUCTY JOBKULIA Ta MIPUPOTHUX PECypCiB
VYkpainn Ne679 Bix 20.10.2021 poky (Hami
«[naH ...») [2], uncenpHICTh HOTO MOMYJIALIT B
Ykpaincekux Kaprarax Ha cbOTOIHI CTAHOBHUTH
0mu3pKo 335 ocobuH, o y 3 pa3u MeHIIe, HixK
Ha mo4yaTky 70-X POKIB MHHYJIOIO CTOJITTS.
J1st MOpiBHSHHS YMCENBHICTh BeAMe s Oyporo
(Ursus arctos L.) y Pymyscskux Kapmarax cra-
HOBHTB OJIU3bKO 6 THUC. 0¢i0, y CioBanbkux Ka-
pnarax — 1256 ocobuH [3], mpoTte yepes3 Hemo-
CKOHAJIICTh METOJUK OONIKy el MOKa3HUK
Moxe OyTH cyTTeBO 3aBumeHHM. 3i CroBau-
YUHU OJNM3BKO 2-5 OCOOMH Ha PiK MIrpye 1o
YropimuHy, ae 3a oQimiifHIMA TaHUMH HE BH-
SIBJICHO TIOCTIHHOTO HaceneHHs Buay [4]. VY
[Monbepkux Kapmarax yncensHICTh MOMyIISIii
omiHETECA ¥ 369 ocib [4] 1 cnocTepiraeTbes
TEHIEHIA OO 30UIbIICHHS.

B ycix kpainax Kapnarcekoro periony
BeaMinb Oypwii (Ursus arctos L.) oxopoHsieTbest
3a HaliOHAaJbHUM Ta MiXKHAPOJHUM 3aKOHOJIaB-
ctBoM. [Ipore noci akTyanbHHMH € JOCIHi-
JOKEHHSI, CIIPSIMOBAaHI Ha BUSIBIICHHS T2 OXOPOHY
foro cepenosui] icHyBaHHs [5]. Cepen 3axo-
JIB, CIIPSIMOBaHKMX HA TOJIOJAHHS HETaTHBHUX
HACMIJIKIB (pparMeHTallli CEepeIOBHIN ICHY-
BaHHSI, € PO3BUTOK MEPEXi MIPUPOIOOXOPOHHUX
TEpUTOPiii Ta HOpMyBaHHs €KOJIOTIYHOI MEpexXi
3 cucreMoro ekokopuaopis. Li 3axoxau nepen-

Bcmyn

0ayaroTh TOIEPEAHE BHUBYCHHS HOMEHYIUHOT

npuoamuocmi biomonie 015 nepedy8aHHs 6eo-
meosn 6ypozo (Ursus arctos L.), peanbHUX MicCITh
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HWOTO po3CceeHHS Ta Mirpariiaux musxis. Cbo-
TOJIHI TIOBEIIIHKOBI OCOOJIMBOCTI BUAY € TPE-
METOM JOCITI/DKCHHSI 3aKOpJOHHUX [6] Ta BiT-
ynsHsaHuX [7; 8; 9; 10] HaykosiiiB. Okpemi 3 HUX
BH3Ha4aIoTh Beamens Oyporo (Ursus arctos L.)
SIK TaKOT0, 110 3/1aTeH MIrPyBaTH Ha 3HAa4Hi Bi-
acrani [11] i € ayxe 4yTaMBHAM 10 IITYYHHX
Oap’epiB. bararo cydacHMX HayKOBUX JOCIHi-
JDKEHB, CIIPSIMOBAHO Ha BUSIBIICHHSI 0COOJIMBOC-
Teil po3cenenHs Buay B Pymynii [12; 13; 14],
OCKLTBKH TYT 30eperyiack HalOuTbII YncelTbHa
fioro normyJisLis cepena kpain Kapmarcekoro pe-
rioHY.

B Vkpaini Ha ChOTOIHI TPHBA€E MPOIEC
HaIPAalOBaHHS MiAXOJIB 0 MOHITOPHHTY 3a
YUCENBHICTIO TOMYJSAIil  BeaMmeas Oyporo
(Ursus arctos L.) Ta iforo oxoponu. Okpemi Ha-
YKOBI JTOCIIDKEHHS CIPSIMOBaHI Ha BUBYCHHS
NPOCTOPOBHUX O0COONMBOCTEH MONIMPEHHS BUIY
[8], okpeciieHHs €KOIOTTYHUX KOPHUIOPIB Ha 3a-
raJbHOKapraTcbkoMy piBHi [7] Ta B Mexax Ma-
pamoporuau [15]. ¥ 2010 pori rpymoto daxi-
BIIIB 3111ICHEHO MOJEIIFOBAHHS €KOJIOTTYHUX KO-
punopiB (ans Beqmens Oyporo, 30KpeMa) 3 BH-
kopuctanHsaM ['IC texnonoriit: TypkiBcbKOro
(MK perioHaBHUM JaHIIIAQTHAM TApPKOM
«HancsHCpKMiD» 1 HaIlOHATBHUM TTPUPOTHEM
napkoM «CxomiBebki becknnn») Ta BykoBuHCh-
KOTo (MK HalliOHATBHAM TPUPOIHUM MAPKOM
«BmKHUIBKUI» Ta 3aralIbHO300JI0TT9MM 3aKa3-
HHUKOM «3yOpoBHIIbKHUii») [16].

3a3HaunMo, mo BeaMias Oypuit (Ursus
arctos) € cepelOBHIICYTBOPIOBAILHUM Ta OJ-
HUM 13 HaWOUTBI YyTIIMBUX O (parMeHTaii
BujioM [16]. Came TOMY BCTAaHOBIJICHHS KJIFOYO-
BUX TEPUTOPIN Ta EKOJOTIYHHX KOPHUJIOPIB i3
BUKOPHUCTAHHSIM 3HaHb IPO MicCIIs Horo nepedy-
BaHHs, MOXYTh 3a0€3MeYUTH Mirpamiiiai moT-
pedu iHmMX BHIIB, SIKi CHIBICHYIOTH i3 HUM B
OJTHAKOBHX yMOBaXx.

3arasioM po3poOKa CTPYKTypHHX eJeMe-
HTIB exkoMepexi ansi 3akapmarchkoi obnacti
TPUBAE LIE 3 Yacy NPUUHATTS MEPLUIMX HOpMa-
THUBHUX JIOKYMEHTIB mpo ii ¢opmyBanns [17,
18; 19, 20, 21, 22]. TIpore BOHHU TMEPEBANKHO
CXeMaTH4HI, HE BCI 3 HUX MalOTh YiTKO BCTAHO-
BiieHi Mexi. Kpim Toro, Ha chorosHi B YkpaiHi
BIJICYTHI JIi€B1 ITPaBOBI MEXaHI3MH, SKi PETYIIIO-
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I0Th TIPUPOJIOKOPHCTYBAHHS Y MEXKaX IUX eJie-
MEHTIB eKOMepexki, 0COOJIMBO B MEKaxX €KOKO-
punopis [23]. Lle CyTTEBO YCKIIAIHIOE MOKJIH-
BOCTI JIJIs1 pO3POOKH Ta BITPOBAKEHHS CHCTEMH
MEHE/DKMEHTY Ha IIUX TEPUTOPIsX, SKa JO3BO-
ariIa 6 3a0€3[eUnTH MOXKIIMBOCTI UL BIJIBHOT
Mmirpamii BuAiB, 30KpemMa 1 BeaMmens Oyporo
(Ursus arctos).

Merta mocmimKeHHS — 3MIMCHATH TOIIYK
MOTCHIIHO TPUIATHUX TEPUTOPIi A mepe-
OyBaHHs BenMens Oyporo (Ursus arctos) B Me-
Kax 3aKaprmarchbkoi 001acTi i3 BUKOPUCTAHHIM
IHCTPYMEHTIB T€OiH(QOPMAIIIfHOr0 MOJENo-
BaHHS JJIs ONITUMI3aIlil MK CTPYKTYPHHUX elie-
MEHTIB €KOMEPEeXKi

Memoouka oocniorcennsn

Bukopucrano  TroJIOBHI ~ METOIWUYHI
NpUHAOMH Ta TPHHLUMH, SKi 3alpONOHOBAaHI
rpynoro  daxisuiB (P.J.Jeonaryc, Jl.IIpome-
ko, A.T.bamra, [.KpyrmoB Ta inm.) i Bukia-
neHi y mociOHuky «CTBOpPEHHS €KOJOTi9HUX
KopuopiB B Ykpaiui» (2010) [15]. BinnosinHo
IO TTi€1 METOIMKH €KOJIOTI9HI KOPUIOPH IIPOIIO-
HY€TbCSl BH3HA4YaTH 3 BUKOpHUCTaHHSIM [1C
IUIIXOM IHTErpajibHOI OI[IHKU Pi3HUX T'€0IpPOC-
TOPOBUX JaHUX, SKI € BaXJIMBUMHU IS iCHY-
BaHHs TOMYJISAMii MEBHUX MOJCIHHUX BHJIIB.
Tak a7 BU3HAYCHHS BAXKIMBHX OCENHWII JUIS
nepebyBanus Beamens Oyporo (Ursus arctos)
3aMpOTIOHOBAHO aHANII3YBaTH TaKi I’SITh mapa-
MeTpiB: 1) THIHM HA3eMHOTO TOKPUBY; 2) CITiB-
BIJTHOIIICHHS TUIOIL JIiCY 1 JyK B okojuii 250 M
(y %); 3) BucoTHi OGiokiMaTi4Hi 11osicy; 4) cTy-
MiHb BEPTUKAIBHOI PO3WIEHOBAHOCTI PeIbedy;
5) BiiJIaJICHICTh BiJl HACEJICHUX IMYHKTIB 1 JOPIT.

VY npezacraBiIeHOMY JOCIHIHKEHI alalTo-
BaHO I[I0 METOJAUKY JI0 OUTBII APIOHOTO MacIl-
tadby (1:500 000) Ta mporpamHOro 3ade3re-
uyeHHss QGIS 3.16.8. IMapameTp «cIiBBigHO-
ILIEHHS IO JTicy 1J1yK B okomumi 250 M (y %)»
3aMIiHEHO Ha MapaMeTp «OJMU3bKiCTh HETiCOBUX
€KOCHCTEeM JIO JIiCOBHX OioTOmiB (Y M)», IIO
JTAJI0 MOKJTMBICTh BU3HAYUTH HAHO1IIBIN TIpH/Ia-
THI 32 UM TIOKa3HUKOM OioTomwm yis miepely-
BaHHs Beamenast Oyporo (Ursus arctos) moctyi-
HUMH JUTS 323HAYEHOTO MIPOTrPaMHOro 3a0e3re-
YEeHHS IHCTpyMEHTaMH.

[pu anamisi 4-ro i 5-ro mapamertpis i ¢dop-
MYBaHHI BiJINOBIZIHIX PACTPOBHUX IIAPiB BUKOPHC-
taHo gani SRTM (N47E022, N47E023, N47E024,
N48E021, N48E022, NA48E023, N48E024,
N49E022) i3 po3mipom komipku 30x30 m.

leoindopmaniiinnii aHali3 KOXHOTO 3
napameTpiB 103BOJIMB MOOYTyBaTH I’ ATh PacT-
poBuX mapiB. bk 1eTanbHO 0COOIMBOCTI 3a-
CTOCYBaHHSI METOJIB Ui OTPUMaHHS PacTpo-
BUX IIApiB ONMKCAHO HIDKYE y PO3ALIL «pe3yib-
TaTH 1 OOTOBOPEHHS». 3 METOI0 KOMILIEKCHOTO
aHaizy chopMOBaHUX MIAPIB 1 MPOBEACHHS iH-
mespanvHoi  OYiHKU NpuOamHocmi Oiomonie
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s nepedyBaHHs Benmens Oyporo (Ursus
arctos) oTpuMaHi pacTpoBi IIApH MOETHAHO 32
JIOTIOMOT'O0 3BKEHOTO aJUTHBHOTO OBEpIICH-
HOTO aHani3y. [Ipu nboMy BCi OKa3HUKH, KPiM
BIJIJAJIEHOCTI BiJl 3aCENEHUX TEPHUTOPIN Ta IO-
pir, BBaXKaJucsl PIBHO3HAYHUMU 1 JJIsi HUX 3a-
CTOCOBaHO BAaroBUil KOEQIIi€HT, KU JOPiB-
HioBaB 1. Jlyig mapy OLIHKH BiAJaN€HOCTI Bix
HaceJICHUX IyHKTIB Ta JIOPIr 3aCTOCOBAHO Baro-
BUH KOCQIIIEHT, SIKUH JOPIBHIOE 2, OCKUIBKU
BeaMiab Oypwuii (Ursus arctos) € 1ocuth 4yTiiu-
BUM BHJIOM JIO JIFOJACHKOI mpucyTHOCTI. OTpH-
MaHi 3HaYeHHs IHTeTPpaTbHOI MPUAATHOCTI Oio-
TOIIB Uil epeOyBaHHS BUAY MM IIPUBEIH 1O
OanpHoi kany Bix 0 1o 100 Ta BimoOpa3wmmu Ha
BiZMOBiAHINA KapTocxemi (puc.l), me BkazaHO
IICTh Tpajalliii TepUTOpil: BiJl «aOCOIOTHO
HENpUAATHUX [UId T1epeOyBaHHS BeaMeIs»
(mpunmathicte ctaHoBuTH 0 OajiiB) 10 «HAii-
OUTBII MPUIATHUX JJIS TepeOyBaHHS BeAMEIs
(mpuparnicTs — Oinbie 71 Oamy)».

3 METOX0 BHM3HAYEHHS HAWOUIBII LIIHHUX
OCEJIHIII Ha CKJIAJICHy HAMH KapTy TOTEHIIIHO Ba-
XKIIMBUX TEPUTOPIM Ui mepeOyBaHHS BeIMEIs
HaHECEHi IUIONMHHI Ta TOYKOBI JIOKAIITETH pea-
JIBHUX MiCIb PO3CENICHHsI BUIY, SIKi 3a(hikcoBaHi
300JI0raMH i 9ac MOJIBOBUX Ta IHCTPYMEHTAIIb-
HUX JOCTIDKeHb [7, 15, 24]. Taki KpUTHYHO HiHHI
OCEJIHIIIA, Ha HAIITY TyMKY, MatoTh Oy TH 3aXHUILeH]
Ha JIep>KaBHOMY PiBHI B MeXaxX PHUPOI00XOPOH-
HHX TEPUTOPIH Pi3HOTO CTATYCY.

BinnoBigHo 10 IpOMOHOBaHOT METOUKH
TEpPUTOPIi TMOTEHIIWHOTO TepeOyBaHHSI Bea-
Mens Oyporo, 1o oTpuManu 0anu Buli 3a 55,
MOYTb (hOpMYBaTH MOMYJIALIHHI Ta BiITBOPIO-
BaJbHI JUISHKH. J[Jist OMyJMAidHUX TIISTHOK
MiHIMaJIbHA II0IAa MOKe cTaHoBUTH 10 THC. T4,
IUIs BIATBOPIOBAaJIbHUX — 2 THUC. ra. JinsHKH,
SIKI HETIPUIATHI JJIsl TIOCTIHHOTO TepeOyBaHHS
YW BIITBOPEHHS BHUJLY 1 MOXXYTh BUKOPHCTOBY-
BaJIMCh JIMILE JJIsl Mirpanii, MaloTh IJIOILY Me-
HIIy 3a 2 TUC. ra. BpaxoByloun ueil Kpurepii
BIIMTOBITHI OCENHINA TOIICHI Ha TPH TPYIHA i
MIPEICTaBJICHI HA KapTocxeMi (puc.2).
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st TpOCTOPOBOTO aHANi3y CTaHy 3aXH-
I[EHOCTI BH3HAYEHUX OCEINHIL Ta MOTEHI[IHHO
BXJIMBUX TEPUTOPIH JUis nepeOyBaHHS Bej-
MeIsl TONAaHO IMaph i3 MeKaMH IPHPOI00XO-

POHHHX TEPUTOPiH HAIIOHAITHHOTO Ta MiXKHAPO-
JHOTO 3HAYEHHS, a TaKOXK KIIOYOBUX TEPHUTO-
piii, OKpeclieHnX Ha cxemax HaykoBuiB [17, 18]
Ta reoIIaHyBaIbHHUX JTIOKyMEHTaX 3aKkapIarch-
Kol obumacri [21, 22].

Pezynomamu 00cnioycenHsa ma 062060penus

BiamosigHo 10 00paHOT METOAMKH TPO-
aHaJli30BaHO I’SITh MapaMmeTpiB, SIKi € BaXKIIH-
BUMH AJIS1 BUSHAYCHHS HOMEHYINIHO NPUOAMHUX
mepumopitl 015 nepedysants 6eomeost 6ypoco
(Ursus arctos): Turmu Ha3eMHOTO TOKPHBY, OJIH-
3bKICTh HETICOBUX €KOCHCTEM O JIiCOBUX 0io-
TOTIB, BUCOTHI OIOKJIIMATHYHI TMOSICH, CTYITiHb
BEPTHKAIIGHOI PO3WICHOBAHOCTI penbedy Ta
BiIIAJICHICTh BiJl HACEICHUX IMyHKTIB 1 JOPIT.
Hwmxde oxapakTepr30BaHO TOJOBHI METOIWYHI
NPUIOMH Ta OTPUMaHi PE3yJIBTATH 110 KOXKHOMY
3 mapaMmeTpiB, a TaKOX IOAaHO MPOCTOPOBUM
aHaJli3 Pe3yJIbTATIB IHTErPAIbHOI OI[IHKH IMX
napameTpiB.

Jns cTBOpEHHsI pacTpoBOTO 1apy, L0
XapaKkTepU3ye NpUOAmHiCms Munié Ha3emHo2o
HOKpU8y Ojisi nepeOyeanHs 6eomedsi, BUKOPUC-
TaHO TeomaHi Jsabopartopii Global Land
Analysis and Discovery (GLAD) i3 po3mipom
xomipku 30x30 M [25] nust repuropii 3akapmart-
CHKOT 00JIaCTi Ta YaCTKOBO CYMIKHHX oOnactei
1 kpain (apxkym 50NO020E). Pactpose 300pa-
JKEHHS TepeKacu(pikoBaHO TAKMM YHHOM, 11100
KOKHa KOMipKa MicTHIa iHPOpMAIIifo PO OJUH
i3 HaBEJECHMX KJIACIiB 3EMEIBHOTO IOKPUBY:
XBOWHHM JIiC, TUCTSHUN 1 MIIIAHUH JIiC, TYKH y
T.4. 3 YarapHUKaMmH, piJuid, MOCEJCHHsS, BO-
JTOHMU. Cepen BEKTOPHUX apis
OpenStreetMap BuOpaHo JiHINHI 00°€KTH, SIKI
MO3HAYAOTh 3aJII3HUII, MaricTpajibHi, OCHOBHI
1 IpyTOpsiiHI JOPOTH, BOJOTOKH, Ta 00’ €THAIN
iX B OJIMH pacTpoBHii map. Y pe3ynbTaTi OTpu-
MaHO 2 pacTpoBi 300pakeHHs (3 IJIOUUHHUMU
1 JTIHIHHUMU THITaMU 00’ €KTiB), SIKi MIiCTATH 1H-
¢dopmanito npo 10 TUMIB HA3eMHOTO TOKPHUBY
(xBO¥HUI JTic, TUCTSHUMN 1 MILIAHUH JTiC, IyKH Y
T.4. 3 YarapHUKamu, piuid, MOCEJEeHHS, BO-
JIOWMH, 3aJIi3HMIN, MAariCTpanbHi, OCHOBHI 1
JOpyropsiiHi Joporu, BogoTokn). Koxen i3 3a-
3HaYEHUX THUIIIB OLIHEHO BiJNOBIIHO A0 HOTO
NPUAATHOCTI ISt TIepeOyBaHHs (GKUTTENISITBHO-
cti) Beameas 6yporo (Ursus arctos).

Bimomo, o st Beamesst 6yporo y Kap-
rnaTax ONTHMAaJbHUM CEPEIOBUIIEM € JICOBI
EKOCHCTEMH, cepell SIKUX BiH Hajae IrepeBary
MacHBaM cTapuXx OyKOBUX, CMEPEKOBHX Ta SIJTH-
[EBHX TIPCHKUX JICIB 3 BITPOBAJIAMH Ta SIPaMH,
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PO3UICHOBAaHUMH CKEIISICTUMH TiIIHKaMH. 3Ba-
’Kal0ud Ha MAacIiTad JTOCIIIKEHHS, BCl JIICOBI
exocucTeMu obmnacti otineni y 100 6ais.

VY momyKy Ce30HHO NOCTYIMHHX KOPMIB
BeaMins Oypuii BUKOPHCTOBYE CTapi, 3apocTa-
04l O)KHHOIO Ta MAJTMHOIO 3pyOH, 1110 CTapIIi 3a
10 pokiB. Takox BiaBimye TepuTopii Oins Hace-
JICHUX TMYHKTIB i3 QpyKTOBUMH cajamH, maci-
KaMmH. Y TIepiof BpOXKaro YOPHUIII 3Bipi KOHIe-
HTPYIOTHCS Ha CyOaibIifchKuX JIykax. Bimmo-
BiJIHO JIyKH y T.4. 3 YarapHUKaMu oIliHeHi y 20
OamiB, a 1iHII TUNM HA3eMHOTO TIOKPHUBY
(06’extH BomHOTO (DOHIY, TEPUTOPIT 3 KHUTIIO-
BOI0 Ta TPAHCIOPTHOIO iHPPACTPYKTYpOIO,
pliuis), sIKi € 3arPO3ITUBUMH JJIs1 YKUTTEAISTHHO-
CTI BUJy, BU3HAUYCHI SIK «aOCOJIFOTHO HEempua-
THI» Ta BiAMOBIHO omiHeHi y 0 OamiB.

[IpoBenenunit I'IC anamiz pacTpoBOro
[Iapy THIIB Ha3eMHOTO TOKPHBY Ha IMpPEAMET
BUSIBJICHHS TIOTEHIIITHO PUIATHUX €KOCHCTEM
JU1sl iepeOyBaHHSI BEAME/Isl JJO3BOJIMB BCTaHO-
BUTH HACTYyIIHE. 3arajoM JI0 TAKHX €KOCHCTEM
Bigneceno 1070,4 tuc. ra, mo craHoButh 83,9
% Bix Tromi obiacti. Cepe; HUX BUIUISIOTHCS
micoBi exocuctemu (775,3 tuc. ra; 60,8% Bixg
TepuTOpii 3aKapnarts) Ta JIyKH B T.4. 13 4arap-
Hukamu (295,1 tuc. ra; 23,1% Big Tepuropii 3a-
Kapnarcbkoi 00JacTi). Cepelt JiCOBHUX THITIB Ha-
3eMHOI'0 TOKPUBY BHJIJICHI IITHPOKOJIUCTSIHI,
XBOWHI 1 Mirmani icu (tabm. 1). o ayk y T.4. 3
YarapHUKaMH MH BiJIHECITH TipChKi cyOabIiii-
CBKi 1 QJIBITIHCHKI, BTOPUHHI JTYKH, & TAKOXK CLJIb-
ChKOT'OCIIOJIAPCHKI YTi/Isl 32 BUHATKOM PIJLIL.

3ayBaxuMo, 110 32 OMIMIHHUME TaHUMU
3aKapnaTchKOro YIpaBIiHHS JiCOBOIO T MHUC-
JMBCHKOT'O TOCMOJApCTBA IUIOIIA BCiX JIICiB 00-
nacti ctanoBuTh 687,9 THC. ra (53,9% Bix Tepu-
Topii obnacti). Taka BiAMIHHICTH i3 HAIUMH
MOKa3HUKaMU MOXKe OyTH 3yMOBJIEHa HasBHi-
CTIO IUIOII HEOOJIKOBAHMUX CaMOCIMHHX JIICIB,
0 IepeBaKHO 3aMarOTh 3aKWHYTI TIACOBHIIIA,
CIHOXATI, SIKI HE BUKOPHUCTOBYIOTBCS 3a MPU3-
HayeHHAM. KpiM Toro, o6unciennii HaMu moka-
3HUK BPaxOBY€ BCl TEPHUTOPIT 13 JIEPEBHOIO POC-
JIMHHICTIO, JIO SIKMX MOXYTh HAJIEKATH TaKOX
3aXMCHI JIICOCMYTH, OaraTopiyHi Haca/pKeHHS
(caau), MichKi TIApKH TOIIIO.
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o TumiB Ha3eMHOTO TIOKPHUBY, SIKi € a0-
COJIFOTHO HENPHUIATHUMH JUTS IepeOyBaHHS Be-
JIIMeITs BiTHECEHO: 3HA4YHI 3a po3MipaMH BOJIO-
TOKH Ta BOJONMH, sIKi € Oap’epom A mepecy-
BaHHs By (18,4 Tuc.ra; 1,4% Bix momri obma-
CTi), @ TAKOX TEPUTOPIi 31 IITLHOIO KHUTIOBOIO,
TPaHCHOPTHOIO iHPACTPYKTyporo 1 piwis

(187,5 Twmc. ra; 14,7% Bix TepuTopii 3akapmar-
ChKOI 00macTi).

3ayBa)XUMO, IO Maji BOJOTOKH TIPH
OLTBII KpyIMHOMACIITAOHUX JOCHIIKEHHAX BCE
K MOXYTh OyTH NOJyd4eHi 10 Micub mepedy-
BaHHS BEJIME/IiB, OCKIJIBKH € CEPEIOBHUIIIAMU iC-
HyBaHHS pHUOH, KOO Xap4yyeThCs e 3Bip.

Taoauns 1

Tunm HazeMHOro NOKpPUBY 3akapnaTcbKoi 00/1acTi NpUAATHI VIS nepe0yBaHHS BeAMeast 6yporo
(Ursus arctos) Ta ix npupoao0XopoHHuii cTaTyc

Table 1

Land cover types of the Transcarpathian region are suitable for the presence of the brown bear
(Ursus arctos) and their conservation status

Semri, mo mepedy- 3emui, o nepeﬁyBamTL‘ y cxnani
: 3aTBepa:kenux IocriiHuM
Tunu HA3eMHOT0 MOKPHUBY, BaIOTh Yy CKJIadi . ..
. * vy KoMiTteTtoM BepHcbKoi KOHBeHIIT
NPUAATHI 1J1s1 Inoma*, | Teputopiii mpupo- . .. -
No . TepuTopiii CMaparaoBoi mepe:xi
nepe0yBaHHA BeAMe/sl THC.TA JHO-3aM0BiITHOTO i3 BpaxyBan- Ge3 Bpaxy-
*
oyporo (Ursus arctos) ¢onny (II3D) st TI3® panns 30
THC. Ta % THC. Ta % THC. Ta %
1 | IupoKoIuCTI JIicH 397,6 46,6 11,7 443 11,1 9,0 2,3
2 | Mimasi micu 302,0 90,2 29,9 94,4 31,3 0,0 0,0
3 | XBotiini jicu 75,7 29,7 39,2 47,6 62,9 20,4 27,0
Pasom nicosi zemni 775,3 166,2 21,4 186,3 24,0 29,4 3,8
4 | Jlyku B T1.4. i3 yarapHUKaMu 295,1 21,6 7,3 30,2 10,2 10,6 3,6
5 | 3aranom 1070,4 188,1 17,6 216,5 20,2 40,0 3,7

*OTPUMAHO 3a PO3paxyHKaMH Ha OCHOBI PaCTPOBHX MPOCTOPOBHUX MaHUX [25]
*obtained according to calculations based on raster spatial data [25]

Jns cTBOpEHHsI pacTpoBOrO Iapy, IO
XapaKTepU3ye OIUSLKICID HEeNiCOBUX eKOCUC-
mem 00 J1icogux biomonis (y M) 3a JOTIOMOTOIO
KaIIbKYJIATOpA PACTPIB IIIILOBUM KOMipKaM pa-
CTPOBOTO IIapy HA3eMHOTO MOKPHUBY, SKi Mic-
TATH 1H(OpPMAIIII0 PO 3aJliCHEHI TepUTOpii,
OyJI0 TPUCBOEHO 3HAYEHHS 1, a BCIM iHIIAM
(memicorum) — BignosigHo 0. I3 BUKOpHCTaH-
HSIM IHCTPYMEHTY «OJIU3BKICTh (pacTpoBa Bijc-
TaHb)» CTBOpPeHO Oydep po3mipom 250 M (3a
KoopIuHaTtamMu reorpadivyHol mpuB’s3Ku) Ha-
BKOJIO IIJIbOBUX KOMIipoK. BiamosigHo y pami-
yci 250 M HaBKOJIO OyAb-5KO1 KOMIpKH, 110 Mi-
CTUTH 1H(POPMAIIIFO TIPO HENICOBI EKOCUCTEMH 1
poO3MillieHa Ha MeXi abo 3a MeKaMH OTpUMa-
HOro Oy(depy, 3HaUEHHS KiJIbKOCTI KOMIPOK, SIKi
BiJ0OOpaKaIOTh 3aJIiICHEHI TepUTOPii, Oyie piBHE
0. Ile mo3BoJisie BigHECTH iX 10 aOCONIOTHO He-
NPUAATHUX 32 3a3HAYCHUM IapaMeTpoM, TOJI
SIK HaWOLTBII MPUIATHUMH € BJIacHE 3aJiCHEHI
TepuTopii. 3HAYEHHSI KOMIPOK pacTpy, sKi HOT-
paIuIsiioTh y Mexi Oydepy HaBKOJIO 3aIiCHEHUX
TepuTopii Oysio mepeknacu(pikoBaHO TaKUM
YHHOM, 100 3rpymyBaTH ix y 3 piBHI Kareropii
3a 3Ha4YEHHIM BijgcTaHi: Big 1 mo 83 M, Big 84 1o
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166 M, Bix 167 10 249 M. 3i 30UIBIIEHHSM BijI-
Jalli 3MEHIIYETHCS. PIBEHb MPUAATHOCTI TEpH-
Topii ans mepeOyBaHHS BUAY. BinnosigHi 3Ha-
YeHHs OJIM3BKOCTI HETICOBUX €KOCHUCTEM O Ji-
COBHX 010TOMIB 0YJIO OLIHEHO TAKMM YUHOM, SIK
HaBeJIeHO y TabmuIli 2.

3a3Hauumo, 10 Oydep HaBKOJIO 3aJliCHE-
HUX TEPUTOPIN MOXKE BPaXOBYBATH HE JIUIIIC JIy-
YHI €KOCUCTEMH, a ¥ CyTTeBO TpaHc(opMoBaHi
BHACJIITIOK TOCTO/IAPCHKOT0 OCBOEHHS — PIJLITIO,
HaceJieHI MyHKTH ToIo. [Ipore mix yac obumc-
JICHHSI IHTErPaJIbHOTO IMOKa3HMKa MPHUIATHOCTI
0i0oTOMiB, TAKMM PacTPOBUM KOMipKaM IPHCBO-
€HO HAHMKYi 3HAYEHHS 3 NapaMeTPaMH «THITH
HA3eMHOI'0 MMOKPUBY» Ta «BiJUIaJICHICTh BiJ| Ha-
CeJIEHMX IYHKTIB 1 JIOpIr», 10 J03BOJISE BijIO-
KPEMUTH iX BiJ HAHOUIbII NTpUAaTHUX Gi0TOMIB.

VY pe3ynbraTi OTpUMaHO pacTp, KOMIPKU
SIKOTO MICTATh iH(OpMAIIito PO OJIN3BKICTh He-
JIICOBUX €KOCHUCTEM 0 JIICOBUX OIOTOINB 1 Ma-
10T1h po3Mmip 30x30 m. Lleii map BimoOpaxkae mo-
BEIIHKOBI OCOOJIMBOCTI Beamens Oyporo, Iio
HaJla€ TepeBary JICOBUM MachBaM, OUIS SIKUX
po3TamioBaHi Jico-my4Hi ekotony. Ha BiakpuTi
TUISTHKY BiH 3aX0IUTH Y JITHIN 9ac TSl IOy Ky



ISSN 1992-4224 Jlropuna Ta nokimns. [Ipobaemu neoexonorii. 2023. Bunyck 39

Taoaunsa 2
Ouinka 0JM3bKOCTI HEJIICOBHX eKOCHCTEM /10 JIiCOBHX eKOTOMIB /sl mepe0yBaHHA BeIMeIs Oyporo
(Ursus arctos)
Table 2
Valuation of the proximity of non-forest ecosystems to forest ecotopes for the presence of the brown bear
(Ursus arctos)

IMapameTtp 3HaveHHs 0JM3bKOCTI HEJIICOBMX €KOCHCTEM [0 JIicoBHX OioTomiB (M)

> 250

167 — 249

84 — 166

1—83

0

25

50

75

100

Orminka (6amn) 0

Ki: YopHHULI, OKMHU, ManuHK Ta iH. Ha Tepu-
Topil 3akapmaTTd HAWOUIBII TPHIATHAMH 3a
UM TIOKAa3HUKOM € ii TipcbKa 4acTHHA, 8 TAKOXK
30epekeHi JICOBI MaCHBH HU30BHHU, SIKi pO3Ta-
[I0BaHI HaBKOIO ypouwniia YopHuit Modap i B
nonn33i pivok Tuca, bopkasa Ta Jlaropurs.
Jns oTpuMaHHS TPETHOrO PACTPOBOIO
mapy, SIKui BimoOpakae OMIHKY npudamuocmi
BUCOMHUX OIOKTIMAMUYHUX NOACIE O/ nepeby-
6aHHs 8e0Medst, BUKOpUCTaHO aaHi SRTM i3
po3mipom komipku 30x30 m. OmiHouHI Oanu
BHCOTHHX OIOKITIMATUYHHUX TOSCIB TIPEICTaB-
JeHi y Tabnumi 3. BiAmoBigHO 1O METOAUKH
[13] HaiibiabIn TPUAATHUMHA I BeAMEAs Oy-
poro € 6i0KITiMaTHUYHI BUCOTHI MMOSICH TIOMipHO-

MIPOXOJIOTHIX CMEPEKOBO-OYKOBHX Ta IMPOXO-
JOTHUX OYKOBO-CMEPEKOBHUX JICIB, IO MPOXO-
JTh Ha iHTepBaii Bucot Big 700 mo 1300 M. Hax
p. M., sikuM nipucBoeHo 100 6anis. Jlocuts npu-
JATHAMH € TaKOX TOSICH TOMIpHO Teruux Oy-
koBux JiciB (350 — 700 m. Hag p.M.) Ta IyxKe
NPOXOJIOJHHUX cMepekoBuX JiciB (1300 — 1500
M. Hax p.M.) (80 OamiB). [locepenrpo mpugat-
HUM € TI0SIC TeTunX ayooBux JiciB (0 — 350 m.
HaJ p.M.), SKUH TPUPOJHO OXOIUIIOE HHU30-
BUHHY YaCTHHY 3aKapraTchbKoi o0JIacTi, a Haii-
MEHIIl MPUIATHUMH — TIOMIPHO XOJIOJHUH CY-
OaJbIIMCHKUI Ta XOJOMHUM aNbIINCHEKUANA IIO-
sick (moHax 1500 M. Hag p.M.), IO IPOXOASITH Y
BHCOKOTIpHiil yacTrHi 001acTi (Ta0:1.3).

Tao6aunsa 3
IpupatHicTs BUCOTHHX OiokaiMaTHUHMX nosiciB A5 Beamens Oyporo (Ursus arctos)
Table 3
Suitability of high-altitude bioclimatic zones for the brown bear (Ursus arctos)
Ne BucotHi 6iokTiMaTHIHI TIOSICH Bucotu (M. Hp. M.) | Omuinka (6amm)
1 | Termx ny0OBHUX JiciB 0— 350 50
2 | IlomipHO Termx OYKOBHUX JIiCiB 350 — 700 80
3 | IloMipHO MPOXOJIOZHUX CMEPEKOBO-OYKOBHX JIICIB 700 — 1100 100
4 | IpoxonogHuX OYKOBO-CMEPEKOBHX JIICIB 1100 — 1300 100
5 | Jly>ke IpoXoJI0JHUX CMEPEKOBHUX JIiCiB 1300 — 1500 80
6 | IToMipHO XONMOIHHH CYOANBITIHCEKHI 1500 —1800 30
7 | XoNomHuN anpIiiChKu ITonax 1800 10

BcranogieHo, 1o 1ioria HaioiIbII mpu-
JATHUX TEPHUTOPIM 3a BKa3aHUM IapaMeTpoOM
cranoButh 384,7 tuc. ra (30,2% Bin Tepurtopii
3akapriarcbkoi obnacti). BoHn nepeBaxHO 10-
HIMpEH] Yy MiBAEHHO-CXIIHI dYacTuHI 3akap-
MMaTChLKOI 00J1acTi, OXOIUIFOIOYH MBHIYHI CXHIIH
MapaMopoCbKOro Ta IMiBACHHO-3aXIIHI CXHJIH
YopHOripchkoro ripcbkux XpeOTiB. Takox
HaWOUIbII MPUAATHUMH € BEPXHI YaCTUHHU
cxwiiB [lononuHckkoro Ta BogoainmsHo-Bepxo-
BHUHCHKOTO XpeOTiB. Y HHU3BKOTIP'T NPUIATHUMHU
€ pUBEpIINHHI cxunu rip Bitpoa Ckana (1025
M Hax p. M), AHTanoserbka [lomsHa (968 M Han
p.- M), MakoBuns (978 m Hag p. M), JlyHaBka
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(1018 m Hapm p. M), lexmaniB Bepx (1018 m Hax
p- M), byxopa (1081 M Hajg p. M) Bynkaniuxoro
xpeoOTa.

st mpencraBiieHHsT pacTpoBOrO  1Iapy,
KU BIJIOOpakae TPHIATHICTh JaHMmAQTIB i3
MIEBHUM CTYTIEHEM BEPTUKATHHOI PO3WICHOBAHO-
cTi penbedy Uit nepeOyBaHHs BEAME/s, TAKOK
Bukopuctano aani SRTM i3 po3mipoM KOMipKH
30x30 M. 3a JONIOMOTOFO BiJIIOBITHOTO IHCTpyMe-
HTY aHali3y pacTpiB MPOrpaMHOro 3a0e3MeyeHHS
QGIS3.16.8 Ha OCHOBI IUX HaHUX OOYHCIICHO
BiZIHOCHI MEPEBHUILIECHHA y MeTpax, 1o BigooOpa-
XKAalOTh CTYIIHb PO3YJIEHOBAHOCTI penbedy, OLi-
HKa IPUAATHOCTI SIKMX HaBeleHa y Tabmui 4.
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Taoauns 4

HpunathicTs peibedy 3a1eKHO Bix cTyneHs iioro po3uwieHoBaHocTi A Beamens oyporo (Ursus arctos)

Table 4

The suitability of the terrain depending on the degree of its dismemberment for the brown bear
(Ursus arctos)

Ne BignocHe nmepeBuIIeHHS, M Ouinka
1 0—50 50

2 50 — 100 100

3 100 — 200 100

4 ITonax 200 100

BcranosiieHo, 1110 HaWBHIII MOKa3HUKH
BEPTUKAIBHOIO PO3WICHYBAaHHS XapaKTEpHi
JUTSI TIPChKOT 4aCTUHM 3aKapnaTchKoi 00J1acTi, a
came s YopHoripcekoro, MapaMopocbKoro
ta [TomoruHaCHKOTO (70 piuku JlaTopuilst) ripch-
KHX XpeOTiB. J[e11o HmKIUM piBHEM PO3UICHO-
BaHOCTI XapakTepu3yrThesi BomonineHo-Bep-
XOBHHCHKW Ta ByikaHiuHMI XpeOTH, a TAaKOX
[lomornHCHKMIA XpebeT Ha MIBHIYHAN 3aXiT Bif
piuku Jlaropurs. HaiimeHIn npuiaTHOTO 32 UM
MOKAa3HUKOM € PIBHMHHA YaCTHUHA 3aKapIiaTch-
Ko1 obmacri.

Jlist 301HCHEHHS OIIHKY MPUIATHOCTI Te-
PUTOPIT 32 MapaMeTPOM «8i00dIeHICMb 8I0 HA-
cesleHux nyHKmig i Oopie» HaMu OyJIM BUKOPHC-
taHi nqani SRTM i3 po3mipom komipku 30x30 m
Ta BekTopHi mapu OpenStreetMap, siki mo3Ha-
YaloTh 3aTI3HUII, MaricTpaibHi, OCHOBHI 1 ApY-
TOPSIHI TIOPOTH, a TaKOX 3a0yJ0BaHI TEPHUTO-
pii. Ha ocroBi qannx SRTM y mexax Teputopii
JOCIIIHKEHHS 32 JOIIOMOTO BiIIOBIJHOTO 1H-
CTpyMeHTy pactpoBoro anamizy QGIS3.16.8
Oynu o0uMCIIeH] 3HAYCHHS! KPYTU3HU CXHIIIB Y
rpajgycax. Ha ocHOBI BEKTOPHUX MPOCTOPOBUX
JTAHUX TPO 3aJi3HUIII, MariCTPabHi, OCHOBHI 1
JPYTOPS/IHI IOPOTH, a TAKOXK 3a0yI0BaHi TepU-
TOpIi, HaMu OYJI0 CTBOPEHO PacTp, Je 3a3Haue-
HUM 00’ €KTaM BiJIIIOBi/1a€ 3HAYSHHSI KOMIpKH 1,
a 0 — BciM 1HIIMM TEPUTOPIsM. 3a JOTIOMOTOI0
iHcTpyMeHTy «bBnmu3bKicTh (pacTpoBa Bijc-
TaHb)» MPOTPaMHOTO 3a0e3TeUeHHS
QGIS3.16.8 Oyno BCTaHOBIICHO 3HAYEHHS Bij-
JTAJICHOCTI Oy /1b-5IKOT TOUKH B ME¥KaX TEPUTOPIl
JIOCITI/DKEHHST BiJl 3a/1i3HUIIb, MariCTpajibHUX,
OCHOBHHX 1 JPYTOpsIAHUX AOPIT, 8 TaKOX 3a0y-
JIOBaHUX TepUTOpill y MeTpax. Ha ocHOBI oTpu-
MaHHX PACTpPiB 3a JOMOMOIOI 1HCTPYMEHTY
«Kanpkynsrop pactpi» QGIS3.16.8 6yino 06-
YHCJICHO IIap BiIAAaJICHOCTI BiJl HACEJICHUX ITy-
HKTIB 1 ZIOpir 3a (opMyJIoF0:

D=(z+1xL,
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ne: D — BigmaneHicTs BiJ HACENEHUX MTyHK-
TiB 1 AOPIr;

0. — KPYTH3HA CXUIIB, °;

L — BingcTaHp BiJ HACEICHHUX MYHKTIB i
OCHOBHUX JOPIT, M.

OTpumaHi 3HAYeHHsI MPUBEACHO [0
mikan Big 0 go 100, ne 0 — 11e Bi1acHe 1oporu
Ta HaceleHi myHKTH, a 100 — HaiiBigganeHimni
BiJl HUX TepuTopii. OTprMaHa reoOMOo/IeTh MoKa-
3aj1a, 10 HaHOUIBII BiIJaJICH] BiJl aHTPOIIOTCH-
HOTO YMHHMKA TEPUTOPIi 3HAXOIATHCA B yMO-
Bax MiJBUIIEHOIO PO3WIEHOBAHOI'O CEPEIHbO-
rip’s Ta miABUINEHOr0 HU3bKOTip’s (3a Kpyriio-
BuM, 2008) Ha Mexi i3 PymyHieto Ta [BaHo-®pa-
HKIiBCHKOFO 00JIACTIO, @ TAKOXK y37I0BXK BEPXiB’iB
[Nononuncekoro Ta Bynkaniunoro xpe6otis. Ha-
TOMICTb, JOCHUTh 3aCCJICHUMH € BHUPIBHSHI
JHUIIA JOJUH BEIMKUX Ta CEPEedHiX PIivoK
(Tucu, Tepecsu, Tepedmi, bopxasu, JlaTopwui,
Pikn, Vxka) Ta 3akapnarcbka HU30BHHA.

3 METOI0 iHmezpanbHoi OyiHKU npudam-
Hocmi biomonig 1y iepe0yBaHHs BeaMe s Oy-
poro (Ursus arctos) oTpruMaHi HaMHU 1I’Th pac-
TPOBHUX HIAPiB OYJIO MOETHAHO 32 AOTIOMOTOIO
3BaKEHOTO aJUTHBHOIO OBEPJICHHOr0 aHai3y.
VY pesynbrari orpuManu KaprorpadidHy Mo-
nens (puc. 1), 3a IKOI0 BCTAHOBJICHO, IO 3ara-
JIbHA [UIO0IIA TEPUTOPIH, SIKi NOTEHUIHHO pHUIa-
THi a7 nepeGyBaHHs Benmens Oyporo (Ursus
arctos) B mexax 3akapnarTs, CTAaHOBUTh 574,6
THUC. Ta, 1 oxorunoe 0mu3bko 45,1% Tepuropii
obmnacrti. Ilpn npomy HaiOinbml mpuaTHi Ta
MPHUIATHI TEPUTOPIi (3 THTErPAILHOIO OI[IHKOIO
ounbiie 61 Oany) 3aiimMaroth 98,3 THc. ra (2,4 1
95,9 THC. Ta, BIAMOBIIHO).

Haii6inbie Takux apealtiB 30CepeKEHO Y
ripChbKil MIBAECHHO-3aXIAHIN 4acThHI 00jacTi B
Me>Kax IMiABUILEHOT0 PO3YJICHOBAHOTO CEPEAHBO-
rip’s (3a Kpyrnosum, 2008). [lo usoro oporpadi-
YHOTO €KOpETiOHy HajlexaTh Taki MopdoreHHi
exoperiony, sik BaytpimHi ['opranu, [Tomonran
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MpuaarkicTe Tepuropii
Ans nepedysaHnn
seamens Gyporo (Ursus arctos)
_ abconoTHo HenpuaaTHa (<= 0)
HenpuaatHa (1 - 40)

I mano npupartHa (41 - 50)
I nocepeaHbo npuaarHa (51 - 60)
B npuparka (61 - 70)
B Hanbinbw npuaatHa (> 71)

AepXasHi KOPAOHK
C_Jmexi 3akapnartcbkoi obnacTi
I mexi cycigHix obnacrein

YMOBHI nNo3HaueHHs

B2 pinsiHkm nepebyBanHs BUaY, OKpeCneHi
Ha OCHOBI iaHUX AOCNIAHWKIB, BONOHTEPIB i
pecnoHaeHTiB

£ pinsiHky 3i winsHicTo nonynsauii snay
noxaa 0,5 oci6 Ha 1000 ra, BcTaHoBneH
8 pamkax [lyHanceko-Kapnarcekoi
Mporpamn

* nowwpeHHa Buay 3a aaHwmn Global
Biodiversity Information Facility

Mowwuperns sBeamens Byporo
(Ursus arctos) 3a piaHuMm aaHuMm

Puc. 1 — IuTerpanbHa NpuAaTHICTH OioTOMIB y1s iepeOyBanHs Beames 6yporo (Ursus arctos),
3adikcoBaHi OcenuIna Ta MicIls peecTpalii BuIy (CkianeHo 3a [7, 15, 16, 24])
Fig. 1 — Integral suitability of biotopes for the presence of the brown bear (Ursus arctos),
recorded habitats and places of registration of the species (compiled according to [7, 15, 16, 24])

Yopuoropu, CuaiBug ta bopxkasu-Kpachoi,
PaxiBchki (IiIIOBI Ta KPUCTaNiYHI MTOJIOHHUHH
[26]. Haiibinem npumatHi Ta npugatHi 6io-
TOIH, YTBOPEHI B PE3yJIbTATI MOJICITIOBAHHS, 3Y-
CTPIYAIOTHCS TAKOXK y Mexax [ opraHchbKoi
BepxoBunu (Ha Mexi 3akapnarchbkoi i IBaHo-
®paHKIBChKOI 00JIACTEH), KA BIJIHOCUTHCS 10
oporpaivHOr0 €KOperioHy MiJBHIEHOTO HU-
3BKOTIP’sI.

3HAYHO MEHIIIOK0 € YaCTKa TAKUX apealliB y
Mexax cepeIHLOrip’st. Bonu mpuypodeHi nepesa-
JKHO JIO 3QTICHEHUX CXIJIIB Y MEXaxX TaKuX Mop-
(horeHnux Me3zoekoperioHis sk Ilomonuna bpmo-
Manuyna ta [lononnna PaBku-Pynu, npakTnaso
BificyTHI B Mexax [lononuan bykosers.
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Hatimenri 3a Momiero TepuTopii moTeH-
iHHO MPHUJATHUX JUIs TIepe0yBaHHs BHILY PO3-
TalioBaHi B Mexax ekoperiony Buropmar-I'y-
TUHCBHKOI TSI, SIKUI PEeNpe3eHTy€e HU3bKOTIp-
HUI MOp(GOTeHHUI EKOPETioH.

Awnaniz miteparypHux mkepen [7, 15]
npo momupeHHs Beamens Oyporo (Ursus
arctos) B Ykpaincekux Kapmatax BimoOpaxkae
MIEBHY KOPEISIII0 MiX mMepumopiamu nomeH-
YiliHo20 nowtupents 6udy, Mo OyJIH OTPUMAHI
HaMU 3a JIOTIOMOTOK) Te0iH(pOPMAIITHOTO MO-
NEIIOBAHHSI, Ta Ocenuwam, y AKux oyau 3agQix-
co6aHi peanvHi micys nepeOy6anHs BeIMENS
Oyporo. Y HaykoBux myomikamisx (I. B. Iuxwuii,
M. T'. kBups, I1. b. Xoeuskuii, €. M. Ymtopa,
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€. b. fdxosnes, H. I1. KoBans) 3adikcoBaHo
O0nmu3pko 12-TH ocepelkiB peecTpauii BHIY B
Mexax 3akaprarts [7]. 3riHO 3 MPOCTOPOBHMHU
nmaauMu [ mobansHOTO 1H(QOpPMamiifHOTO HOHITY
OiopizHOMaHITTA [24] Micit epeOyBaHHs BeI-
Mmenas Oyporo (Ursus arctos) Ta iHmm 3Haxigku
CITi/TIB HOTO KUTTEIISUTBHOCTI OyIH 3apeecTpo-
BaHI IEPEBAKHO B MEXKaX AIFOUUX IPHPOTO0XO-
POHHHX YCTaHOB: Y MacuBax Kapmnarcekoro 06i-
ocdhepHOro 3amoBiTHNKA, HaIllOHAIBHHUX IPH-
pomHUX mapKax «YxaHCchkuiny (CTyXHIIbKe Ta
JlyOnsnceke micHunTBa) Ta «CuHEBHp», 1€
MPOBOJMUTHCS MOCTIHHUN MOHITOPHHT 3a CTa-
HOM O10THYHOTO Pi3HOMAHITTSL.

[HIMM ~ BaXJIMBHM LIEHTPOM  JOCIHi-
JOKeHHsS Mirpaniii Bemmens Oyporo (Ursus
arctos) e Gioror, 110 3HAXOAWTHCS Ha IIBIECH-
HOMY CXOZi Ha KOpJoHi 3 PymyHnieto y Paxis-
cbko-UnBunHChKHUX ropax (Mapmaponri). 3a-
3HAYMMO, 11O TOMYJIALIS BUAY TYT CYTTEBO IMO-
MTOBHIOETHCA 3aBISAKU Mirparii i3 Pymymnii. Le
MiATBEP/DKYETHCS pe3ybTaTaMU JOCIiIKEeHb,
110 OyJu poBe/ieHi HayKoBIsiMHU [15] B pamkax
peamizamii /[yraiicrko-KapmnaTcekoi mporpamu
WWEF. Came B PymyHii Ha choroiHI 30eperiach
HAWOUIBII YKCEIbHA TOMYJALsS BeaMens Oy-
poro (Ursus arctos). 3 Ii€1 ) MPUYHHI YaCTHMH
TYT € BUIAJKA BUHUKHEHHS KOHQIIKTIB «XH-
Kak-roanHay [14].

Ocepenku MOMMpPeHHs BUY 3aiKcoBaHi
Takok y JicoBux Oiortomax I[lomoHWHCHKOTO
xpeOTa, y ripcbkux MacuBax ['opran, CBUIOBIIS
ta YopHoropu. Ha Hamy aymKy Taki peanbHO
3aikcoBaHi OcenuIa BeAMe s Oyporo MarmTh
OyTH 3aXUIIEHI B MEXaxX KIFOYOBHX TEPUTOPIH
€KOMEepEeXKi, 1HIIII TepUTOpii, BAXKIIUBI JJIsl Tepe-
OyBaHHS BUAY € OCHOBOIO Ul BCTAHOBJICHHS
MEX eKOKOPHUIOpIB (puc. 2).

BiamnosimHo 10 0Opanoi MeToqHMKK cepern
TEPUTOPIHi, IO MOTEHIIHHO MPUIATHI IS Tepe-
OyBaHHS BeIME/Is1, BU3HAYEHO OJIM3bKO 7 TOMyJIsi-
HIMHUX IUISHOK 3arajabHoro miomero 477,0 Tuc.
ra, 14 BigrBoproBanbHUX (55,1 THC. Ta) Ta 639 iH-
X (42,5 tuc. ra.). Cepen Hux jmme 22,8% 3Ha-
xonuthbes y Mexax 00’extis [13®. TlepeBaxno 3a
MeXaMH NPUPOJOOXOPOHHUX TEPUTOpiH po3Ta-
II0BaHi BiATBOPIOBAJIbHI Ta 1HIII IUITHKU Iepe-
OyBaHHs BeiMe st Oyporo.

HaiiGinb1ii 3a TUI0IIEr0 MOMyJIALiHHI Jis-
HKH Beamenst 0yporo (Ursus arctos) po3raiiioBaHi
B MEKax IMiBHMIICHOIO PO34ICHOBAHOIO CEpel-
HbOTip’s. Jluie Ha KpailHROMY TIBHIYHOMY 3a-
xoJi exoperioHiB Bayrpimmnix [opran Ta ITomno-
HuHE boprkaBu-KpacHol 3HaXOMAThCS MEHIIN 3a
TUIOLIEIO BiATBOPIOBAIIbHI AUTHKY. bap’epamu Ha
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OUIIXy Mirpamii TyT €: piuka Tuca i3 mputoxkamu
UYopHna 1a bina Tuca, y300BX SKHX pO3TalloBaHi
TaKi HaceJeHl MyHKTH, K M. PaxiB, cena [linose,
KoctumiBka, HoBocemnuis, bimun, Po3roku, Bu-
puuKa Ta iH.; piuka Tepeca 3 mpuTokaMu MoOK-
psiHKa 1 BpycTypsiHka Ta HaceneHi MyHKTH Y CTb-
Yopua, Kpacha, Pycbka Mokpa, JlomyxiB Ta iH;
piuka Tepebns i3 Hacenennmu myHkTamu Komo-
yaBa Ta Meperop; piuka Pika i3 HaceneHuMH my-
HkTamu Bepxniii buctpuii, Maiinan, 3amepe-
ninnst, Bydkose, [Tigaymans; a Takox piuku Buda
Ta Jlaropuiis. 3a3HaYMMO, 1110 Y3I0BXK Mepetiue-
HHX PiYOK MPOXOAATH TAKOX IUISIXH aBTOMOOLIB-
HOTO CIOJTyYeHHsI. 30KpeMa y310Bx p. Jlaropuirs
MPOXOIUTh Tpaca MIXKHAPOIHOTO 3HAYCHHS M-
06, a B3moBx pivok Buya ta Tuca (pazom i3 mipu-
Tokoro Yopra Twuca) — 3amizandHi goporu. Kpim
TOr'0, BApTO BiA3HAYMTH, 1110 3aCTOCYBAHHS 3aCTa-
PLTHX MAXOAIB A0 BEACHHS JTICOBOTO TOCIIOAapC-
TBa, 30KpeMa MPOBEECHHSI CyNILUTHHIX pyOOK, a Ta-
KOX 1HII YMHHHUKU (XBOPOOH, MOKEXK1) TIPH3BO-
ISITH 10 opMyBaHHSI 3pyOiB Ta OcIabIeHHX Jie-
PEBHUX HacaJhkeHb. Tak 3TiHO 3 IeorpocTopo-
BUMH JIAHUMU OHJIAWH-TIIAT(HOPMH MOHITOPHHTY
niciB Global Forest Watch 3aransna mioma mis-
HOK 13 BTpaueHnM 3 2000 poKy JTiCOBUM TIOKpH-
BOM CTaHOBUTH Oim3bko 53,0 THc. ra (6,8% Bin
YCIX JTICOBHX €KOCHCTEM 3aKapHaTChKol 00J1acTi).
Haii6inpie iIsiHOK i3 BTpa4eHUM JIICOBUM TTOK-
PHMBOM HOIIMPEHO Ha MiBACHHOMY CXOi 3akap-
MaTChKOi 00JIacTi, 10 MEPEBAKHO HAJICKHUTH 10
exoperioniB  BHytpimHix ['opran, PaxiBchkux
(GuTioBUX Ta KpUCTATIYHUX MONOHUH [27]. 3a-
IPO30I0 JUTS 3MOJEIBOBAHUX TYT MOMYJISLIHHUX
JIJSTHOK € TaKOX peati3allisi BeIMKUX peKpeartii-
HHX Ta €HePreTHYHNX MPOEKTiB. Tak y Mexax Me-
3oekoperiony [lomonurn CBUIOBIIS TUIAHYETHCS
30yIyBaTH MacIITaOHHUHI TiPCHKOIIMKHUI KYpOpT,
SIKUH TIPU3BEJIE 10 CYTTEBOT pparMeHTallii mpupo-
JIHAX CEPEJIOBUII ICHYBaHHS, OOMEKHUTh Mirpa-
IIfHI Ta BIITBOPIOBAIBHI MOXIIMBOCTI BEAME/s
Oyporo. Kpim Toro, peaiizailis Takoro mpoeKkTy
YCKJIQJIHUTh TiepeMilleHHs Buay Mixxk CBumose-
upko-YopHoripeskoto  (CBupoBenpko-HopHo-
ripceko-I'oprancexor0) Ta  CHHEBIpCHKO-
VYronscero-Lupoxonyxancekoto  (Ilononun-
CbKO-I'OpraHChKOI0) KIIIOUYOBUMH TEPUTOPISIMU
eKoJIoriuHoi Mepexi obnacti. BomHowac y me-
xax exkoperiony [lomonnnu bopxasu-KpacHoi
IUTAHY€EThCSI BCTAHOBHTH BITPOBI €HEproycra-
HOBKH 3arajibHOIO MOTYXHIcTi0 120 MBT. Bonn
MaTHMYTh BUIISIKYIOUHA eQeKT JIsl BULY, a Me-
peska 11’ 3HUX JOPIT Ta JTiHIK eJeKTporepeaad
pasoM i3 OXOpPOHHUMH 30HaMHU CTaHYTbh
Oap’epom I HOro Mirpariii.

Y Mexax CcepeaHborip’s TIpeICTaBiICHI
TIOTTYJISAIiFHI, BiITBOPIOBAIILHI Ta 1HII JUISTHKHY,
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YMOBHI NO3HAYEHHA

AinsHku nepebysaHHs AepKaBHi KOpAOHM
seameas Byporo (Ursus arctos) ] mexi 3akapnatcekoi obnacTi
(Ban iHTerpansHoi ouiHky > 55) || mexi cycinHix obnacreit

B nonynAuiiHi QINAHKKY " 3abyposaHi TepuTopii
00 gigTBOPIOBaNbLHI AINAHKK —— OCHOBHI J0poru
iHLwi

[ knovosi TepuTopii perioHanbHoi
exomepexi 3akapnartcekoi obnacTi

71 npupoa0OXOPOHHI TEPUTOPIT

] TepuTopii Cmaparnosoi mepexi

Knrouoei mepumopii: 1. Mapmapocnbka (Kysiiiceko-Mapmapocbka). 2.Ceunoserpko-Hoproripebka (CBrIoBenbko-JopHOTipChKo-
I'opranceka). 3. CuneBipcbko-Yronbebko-1Iupokonyxanceka (ITononnacsko-I'opranceka). 4. Vikancbko-CsiHebka (CTyKUIIBKO-
Csncbka). 5. Typ’e-Tlomstaebka. 6. Ocinasiacbka (Kanmupeska). 7. Piuanceka. 8. Buropnarceka (Buropnar-Ilepeunnceka. 9. Ma-
xoBuIpKa. 10. Ipmasceka. 11. Cunsinpka (Cuask-Uunaniisebka). 12. lasHeska. 13. XKneniiBebka. 14. Xycrepka. 15. Bemikono6py-
Hepka (Homnesko-BenmmkonoOpoHceska). 16. beperiserka. 17. Bunorpaniscsko-Tucenceka (HopHoropeska). 18. FOmiBebka.

Puc. 2 — [oTeH1iiiHO BaXkIKBI TepuTOpii Asst nepeOyBaHHs Beamens Oyporo (Ursus arctos), KIIFOYOBI Ta MPUPO-
JTOOXOPOHHI TEPUTOPIi PerioHANLHOI €KOJOTIYHOT MepeXki 3aKapnaTchKoi 00acTi
(cxmaneno 3a [16, 17, 18, 21, 22, 28, 29])

Key territories: 1. Marmaroska (Kuziysko-Marmaroska). 2. Svydovetsko-Chornoghirska (Svydovetsko-Chornohirsko-Gorganska).
3.Synevirsko-Ugolsko-Shyrokoluzhanska (Poloninsko-Gorganska). 4. Uzhansko-Syansk (Stuzhytsk-Syansk). 5. Turye-Polyanska.
6.0sishnianska (Zhdy-myrska). 7. Richanska. 8. VVyhorlatska (Vyhorlat-Perechynska. 9. Makovytska. 10. Irshavska. 11. Syniatska
(Synyak-Chinadiivska). 12. Shayanska. 13. Zhdeniivska. 14. Khustska. 15. Velikodobrunska (Chopsko-Velikodobronska).
16.Berehivska. 17. Vynogradivsko-Tysensk (Chornogorsk) 18. Yulivsk.
Fig. 2 — Potentially important areas for the brown bear (Ursus arctos), key and nature conservation areas of the
regional ecological network of the Transcarpathian region (compiled according to [16, 17, 18, 21, 22, 28, 29])
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SIK1 po3auteHi piukoro TepeOis i3 ¢. Binbmanmy;
piuxoro Pika, y310Bx sIK0i po3MillieHi HaceIeHi
nyakTa [IporuBens, Huxwiit buctpwmii, I'on-
IO Ta iH.; piukoro bopykasa i3 c. bepe3nuku;
piukoro Buda, a Takox piukoro Jlatopuris Ta ii
NPUTOKOI0 — piukoro JKaeniiBka, ge po3raiio-
Bani cMmT. XKnenieBo, cena ITiamonosss, 30unuu,
ByxoBeus 1a in; piukoro Mana [Tuns i3 Hacene-
HUMH TyHKTamMd YkiauH Ta llomsHa; piukoro
V3K, y300BXK sIKOi po3ramoBaHi cenxa CraBHe,
’Kopuasa, Kocrpuna, Cinb Ta iH., a Takox ii
npuTokolo p. JlioTa i3 omHOWMEHHHUM HaceJe-
HUM TyHKTOM. DPparMeHTanito IpupoaHuX ce-
PeloBHI iICHYBaHHS TYT TaKOX 3YMOBJIOIOTH
HaCelleH! MyHKTH, PO3TAIllOBaHi B YIIOTOBHHAX
MIX TipCPKUMHU MacuBaMu — cena Bepxas ['pa-
oiBur, Pogankosa ['yTa Ta Bumika.

[ligBummeHe HU3BKOTIP’S TPEACTaBIICHE
mumre Ha Mexi 3 IBaHO-DpaHKIBCBKOIO 00-
nactio. TyT po3TaioBaHi YaCTUHH BETUKHUX I10-
MyJAMIAHUX TUISTHOK, SKI BIJIOKpeMJICHI Bif 1H-
HIMX HEBEJMKHUX Ta (parMEeHTOBAHUX AIISTHOK
piukoro Yopna Tuca i3 npurokoro Jlazemuna,
Ta MPUJICTIIMMHU HAaCEJICHUMH TyHKTaMHu: SIciHs,
Jlazemmua, Yopua Tuca (ekoperion ['yiyib-
cpka BepxoBuHa), piukoro Crnobona (mputoka
p. Tepebis) i3 OAHOWMEHHUM HACEJICHUM ITyH-
KTOM (Me3o0ekoperion ['opranceka BepxoBuHa).

Y Mexax po3wICHOBAHOI'O HH3BKOTIp’s
MIPEJICTaBJICHI JIUIIEe BiOKPEMIICHI ITOMyIIs-
iiHi Ta iAmi ginsaky. Taka Gparmenraris 3y-
MOBJIEHA TUM, IIO TYT OepyTh MOYATOK PIUKU
Jlatropuns, Buua, Pika, y3m0BX SKHX TpOXO-
JIITh MUISIXM aBTOMOOUIBHOTO Ta 3aJIi3HAYHOTO
CIIOJTYYEHHSI, a TAKOXK I'yCTa MEpexKa iX MPHUTOK.
Kpim Toro, TyT po3raiioBaHi HaceleHi MyHKTH:
Mixrip’s, Bonosels, [Tununens ta iH., akTH-
BHO PO3BUBAIOTHCS TYPH3M Ta peKpeariss Ha
0a3i ICHYIOUMX TiIpCHKOJIKHUX KypOpTiB, a
NPUPOJIHA JTiCOBa POCIUHHICTH CYTTEBO (par-
MEHTOBAHA.

B ymoBax HU3BKOTIp S 3MOJIeNTbOBaHI TO-
MyJIALIAHI Ta BiATBOPIOBAJIBHI UISHKH Be-
Meas Oyporo mpocCTIraroTbCs MOYEPrOBO y3-
JIOBJK BEPXHIX YaCTHH 3aiCHEHUX CXWIiB By-
KaHIgHOTO XpeOdTa. HaibinmbImi 3 HUX OXOILTIO-
10Th cxunu rip AHTtanosenpbka [lomsaa (968 M
Haj p. M) Ta Makosuit (978 m Han p. M), Hex-
MaHiB Bepx. bap’epamu ans mirpaniit Tyt BU-
CTYNAlOTh WIUPOKiI JONHMHHU pivok Yk, Jlato-
puus, bopkasa, Pika, 1e mpoxoasTs HUIAXH aB-
TOMOOUIEHOTO CIIOTYUYCHHSI Ta PO3MIIIICHI Hace-
neni nyHktu (Ilepeunn, UnnaxieBo Ta iH.). 3a-
3HAYUMO, 1[0 CY4aCHI 300JI0T14HI JOCIKCHHS
[7, 15, 24] He WiATBEpIKYIOTh HASBHOCTI TYT
MTOCTIHHUX MICIh TIepeOyBaHHS 49U (DAKTIB MiT-
paii Beamens Oyporo.

Oxpim Mmirpamii y Mexax 3akaprarts,
BXIMBOIO TIPOOJIEMATHKOIO € 3a0e3ledeHHs
Mirpamnii Beamens Oyporo o iHmmx kpain Ka-
priaTchkoro perioHy. Ha ocHOBI BusiBneHux 0i-
OTOIIIB TIOMIMPEHHS BUAY HAYKOBISIMH [7] Bike
3arnpoeKkToBaHo 11 TPaHCKOPIOHHUX €KOKOPH-
nopiB: cim i3 [Tonbiero, aBa i3 PymyHieto, n1Ba
31 CrnoBayunHOW0. Takok OKPECIEeHO J1Ba €KO-
Kopuaopu Ha Mexi IBano-OpaHkiBebKoi Ta 3a-
KapraTchKoi 00J1acTel.

Y mnopanemioMy moTpiOHO MPOJOBXKY-
BaTH MOHITOPHHIOBI JTOCIIPKEHHS 3a repedy-
BaHHJM BEIMEIS Y MEXaxX KIOUOBUX TEPHUTO-
piit exoMepexi 3akapnarTs Ta OiIbILI YiTKO Jie-
TMITYBaTH €KOJOTI4HI KopumopH. s 1bporo
MoTpiOHO BpaxyBaTH PO3TAIyBAHHS BayKJIMBUX
OiloTOMmiB A IHIIMX KIFOYOBHUX KapHaTCHKHUX
BuAiB. IIpocTOpPOBO BCTaHOBNIEHI EKOKOPHIOPH
MOXYTh OYTH SIK OKPEMHUMH KaTEeTOPisIMH Y
NPUPOIOOXOPOHHOMY 3aKOHO/IaBCTBI, TaK 1 30-
HamHu TepuTopiii CMaparoBoi Mepexi i3 oome-
JKEHUM BIUIMBOM. BIpoOBaJKeHHS CHCTEMH
NPUPOIOOXOPOHHOTO MEHEKMEHTY Ha IIHX Te-
PHUTOpISX O3UTUBHO BIUIMHE Ha 3arajibHe 0i0-
TUYHE PI3HOMAHITTS 00JIACTI.

Bucnoeku

OpHi€ero 13 HARBAXKIIUBIIIMX MPUYKH CKO-
POYCHHS YHCEJILHOCTI momyJsiuii Beamens Oy-
poro (Ursus arctos) € pparMeHTariis oro cepe-
noBuil icHyBaHHs. Cepes IpUpoI00XOpPOHHUX
3axO0/iB, sIKi MOXKYTb OyTH BIIPOBa>KEHI 17151 3a-
Oe3reyeHHs] MIrpaliiHuX MOKJIMBOCTEH BHIY,
€ OOMEeXeHHsI aHTPOIIOT'CHHOI JIISUTbHOCTI B Me-
JKax KIIOYOBUX TEPUTOPIH Ta €KOJOTTYHHUX KO-
PUIIOPIB, SKi BU3HAYAIOTH 13 BPaXyBaHHSIM IpU-
POJIHUX TOTPEO Ta MOBEAIHKOBHUX OCOOJIMBOC-
Tel BeamMest Oyporo.
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[IpoBeneHa iHTErpaIbHA OIlIHKA PUIAT-
HOCTi OioTomiB 3akapraTchkoi 00JacTi s Te-
pebyBanus Beamens Oyporo (Ursus arctos) 3a
I’ siThMa MapaMeTpaMy IoKasaja, 0 3arajibHa
IUIOIIA TaKUX O10TOMIIB HOTEHLIHHO CTAHOBUTH
574,6 Tuc. ra, i oxommoe 6mu3bpK0 45,1% Tepu-
Topii obnacTi. [Ipu mboMy HalOLIBIT PUIATHI
Ta MPHUIATHI TEPUTOPIi (3 IHTETPaILHOIO OLIH-
Koto Oinmbire 61 Oany) 3aiimators 98,3 THC. Ta
(2,41 95,9 tuc.ra, BianosigHo). HaitOiibie Ta-
KHX apeatiB 30cepeKeHO Y TipChKiii miBAEHHO-
3axiaHIA yacTHHI 00jacTi B MeXaxX MiABHIIE-
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HOTO PO3WICHOBAHOTO CEepeaHBOTIp’s. Bimmo-
BiJTHO, Y IbOMY MOpP(OT€HHOMY €KOPETioHi 30-
Cepe/KeHi 1 HalOiIbII 3a TUIOLICI0 TOMYJIs-
[iHHI TUTSTHKA BeaMens 0yporo. 3MoeIboBaHO
TaKOX TOIYJIALIAHI Ta BiJHOBIIOBAJIBHI JTis-
HKH B MEXax 1HIINX MOP(OTEHHUX €KOPETiOHIB
obnacti. Y JgocmiKeHi 3a3Ha4yeHi TOJIOBHI
Oap’epu IS MITpaIliid Ta 3arPO3H IS JKHTTEI-
SUTBHOCTI BHy. BiMiueHO TakoX, IO CIIPUST-
JIUB1 YMOBH JIJIs1 TPAHCKOPIOHHOT MiTpartii BUIy
CKJIAJICS Ha KOpIoHax i3 PymyHiero, [lonpmeto

KOk Onm3pko 25,6% BXOJMTH 1O CKIamy 3a-
TBepmkeHux [locriinum koMiteTom bepHChKOT
KOHBeHLIi Teputopii CmapargoBoi Mepexi.
Hwusbkwii piBeHb OXOPOHH MOJKE IPHU3BECTH 110
MoJANIBIIOT (pparMeHTalii TPUPOTHUX CepeIo-
BUIII iCHYBaHHS BHACHIIOK peaji3amii BEIUKUX
MIPOEKTIB €HEPreTUYHOI Ta pEeKpealiifHol ramy-
3eil TOCTIOAApCTBA, PO3BUTKY IOPOXKHBOI 1H-
¢dpacTpyKkTypu TOLIO. Y MOJANBIIOMY MOTPiOHO
IIPOJIOBXKYBaTH MOHITOPHUHTOBI JOCIIKCHHS
3a mepeOyBaHHAM BeAMens Oyporo y mexax

ta Cl0BaY4rHOIO.

Ha croroani npupo1ooXopoHHUI cTaTyc
MaroTh Juie 22,8% 13 BUAIIEHUX AIISHOK, SIK1
OyJI0 3MOAENBOBAHO Y XOMi JociimkeHHs. Ta-

KIIOYOBUX TEPUTOPIH eKoMepexki 3akapraTTs
Ta OLIBII YiTKO AENIMITYBaTH €KOJIOTIYHI KOpH-
JIOPH 13 BIIPOBAHKEHHSAM 3aXO/liB MOJ0 JOTPH-
MaHHS! HOPM IPUPOJIOOXOPOHHHX 0OMEXKEHB.

Kongpnixm inmepecie
ABTOpY 3asgBIAIOTH, MO KOHQIIKTY iHTEpeCiB moao myOumikamii mporo pykomnucy Hemae. Kpim
TOTO, aBTOPH TMOBHICTIO IOTPUMYBAJIMCh €TUYHUX HOPM, BKJIIOYAIOUH TUIATIaT, panbcudikamito TaHuX
Ta MO/BIHY MyOITiKaIIito.
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GEOINFORMATION MODELING OF POTENTIALLY IMPORTANT TERRITORIES
FOR THE BROWN BEAR'S STAY IN THE TRANSCARPATHIAN REGION

Purpose. Search for important areas for the presence of the brown bear (Ursus arctos) within the

Transcarpathian region using geoinformation modeling tools to optimize the boundaries of the structural elements
of the econetwork.
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Methods. Geoinformation modeling, geospatial analysis, processing of stock materials of environmental
protection services.

Results. In order to delineate potentially important areas for the presence of the brown bear (Ursus arctos)
within the Transcarpathian region, a comprehensive assessment of the natural environment was carried out using
geoinformation modeling tools. This modeling involved a preliminary analysis of the suitability for the life of the
species of the following five parameters: types of land cover, proximity of non-forest biotopes to forest, high-
altitude bioclimatic zones, degrees of dismemberment of the terrain, distance from settlements and roads. As a
result of the integral assessment of these parameters, a cartographic model "Integral suitability of biotopes for the
presence of the brown bear (Ursus arctos)" was obtained, which also demonstrated the habitats recorded by experts
and the places of registration of the species. It was established that the total area of territories that are potentially
suitable for the brown bear (Ursus arctos) within Transcarpathian region is 574.6 thousand hectares, and covers
about 45.1% of the territory of the region. The largest number of such habitats is concentrated in the mountainous
southwestern part of the region within the orographic ecoregion of the elevated dissected highlands. The most
suitable and suitable biotopes, formed as a result of modeling, are also found within the boundaries of Gorganska
Verhovyna (on the border of Transcarpathian and lvano-Frankivsk regions), which belongs to the ecoregion of
elevated lowlands. The simulated territories correlate well enough with localities where real signs of the
distribution of the species have been recorded. At the second stage of research, in accordance with the chosen
methodology, a cartographic model of "Potentially important areas for the presence of the brown bear" was
obtained, on which the population, reproduction and other areas, as well as key areas of the region's eco-network
and nature protection areas were outlined. Spatial features of the location of population and breeding areas in other
morphogenic ecoregions of the Carpathians were also characterized, natural and anthropogenic obstacles and
threats to the species' migration and survival were identified. It is noted that the natural conditions of the border
are favorable for the migration of mammals from Romania, Slovakia and Poland, which is also confirmed by
monitoring studies conducted by environmental protection institutions, forestry and hunting management, etc.

Conclusions. The Transcarpathian region has favorable conditions for the existence of the brown bear
(Ursus Arctos), in particular, a large share of forest ecosystems, the presence of hard-to-reach areas, a decrease in
the population of small mountain villages, etc. However, the constant development of recreational and energy
infrastructure can lead to the fragmentation of the natural environment. Therefore, the areas outlined by us, which
are important for the presence of the brown bear (Ursus arctos), can be the basis for optimizing the boundaries of
the structural elements of the eco-network of the mountainous part of the Transcarpathian region. In the future, it
is necessary to continue monitoring studies on the presence of the brown bear within the key territories of the
Zakarpattia econetwork and to more clearly delimit ecological corridors with the implementation of measures to
comply with the norms of environmental protection restrictions.

KEYWORDS: brown bear (Ursus Arctos), key areas, ecological corridors, geoinformation modeling,
Emerald network, Transcarpathian region
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HaykoBe BupaHHS HaBYAJIBbHO-HAyKOBOTO 1HCTHTYTy eKoJorii XapKiBCHKOIO HalliOHAJIBHOTO YHIBEpCHTETY
«JIromuua Ta noBkimws. [Ipobiemu Heoekosorii» € HayKOBHM JKypHAJoM, sIKWil BKItoueHO a0 [lepeniky ¢axoBux
sugans BAK ( B), me myOGmiKylOThCSI OCHOBHI pe3yNbTaTH AUCEPTALiHAX poOiT Ha 3100YTTS HAYKOBOTO CTYIICHS
JIOKTOpa 1 KaHAKuAaTa reorpadiqyHuX HayK.

IMPABUMIJIA U151 ABTOPIB

Jo mnyOmikamii npuiMaroThCs CTaTTi, sIKI HamucaHl yKpaiHCbKOIO a0o0 aHrIHCHKOI0 MOBaMH 3TiHO 3a
TIPaBUJIAMH JIJIsl aBTOPIB 1 OTpUMAIK TIO3UTHBHI PEKOMEH/IAIi1 peIlCH3CHTIB

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

Imroctparii, BrIroUaroun rpadikd i cxemu, MaloTh OyTH pO3MilIeHi Oe3mocepeHsO0 B TEKCTi. lmroctpamii
MOAAIThCS YOpHO-OuMMH. CKpi3b, J€ MOMIHMBO, JOLUIBHIIIE BHUKOPUCTOBYBaTH rpadiku, a He Tabmuui. Yci
pucyHkH migmucysatu Sk Puc. 1 — Ha3Ba pucynky (po3wmip 10). Tabmumi takox opopmiratu 10 posmipom. CioBo
Tadanusa 1 (xkupHUM, IPaBOPYY), HA HACTYITHOMY PSJIKY Ha3Ba TaOJMILI — KUPHUM, 10 eHTpy, po3mip 10. HazBu
PUCYHKIB Ta Ta0JIUIb HATAI0THCS TAKOK aHIJIIICHKOIO.

OpieHTanist CTOpiHOK — KHWKKOBa. BupiBHIoBaHHS — 1o mmpuHi. A63an — 1,0 cm.

st crareit Heobxinuo Bkasatn YK (UDC) (miBopyu, posmip 11), ininiagu Ta mpisBume aBTopa (po3mip
11, »KUpHHUM, TIPOIIMUCHAMH, TIO IIEHTPY), HAYKOBHI CTYMiHb Ta 3BaHHs (po3mip 11), Ha HACTYMHOMY PSIKY BKa3aTH
nocany, Ha HacTynmHomy - BkazaTu e-mail ta ORCID ID. Ha HacTymHOMY PSIIKY BKa3aTH MMOBHY Ha3BY YCTAHOBHU
(po3wmip 11, kypcus) Ta ii moBHa aapeca

Ha3Ba craTTi (OKMpHIMH TPOIMCHIMH, TI0 IIEHTPY, 1 1 po3Mip)

Hani mogatu anotariro (#e menrre 1800 3HakiB) Ta Ki1t040Bi cioBa (5-6) MoBoro ctaTTi: po3mip 10, iHTepBan
1,0. dnst excriepuMeHTATbHIX CTAaTeH MOaTH CTPYKTYpOBaHe pe3toMe, Jiec Mae OyTH BKa3aHi cioBa: Merta. MeToau.
PesyabTaTu. BucHoBku.

CratTi IpyKyIOTbCS YKpaiHCHKOIO T aHTIIHCHKOI0 MOBaMH.

Teker ekcrepUMEeHTaJIbHOI CTAaTTi MOBMHEH CKIAJATHCS 3 HACTYNMHHX po3finiB: «Berymy, «Meroaukay
(«O6’extrt  Ta MeromM AOCHiKEHHs»), «PesynmbraTm», «OOroBopeHHs» (MOXIUBHNA 00 €IHAHUA PO3ALT
«PesynbraTi Ta 00roBOpeHH»), « BUCHOBKMY, «CITUCOK BUKOPUCTAHOT JIITEPaTypm.

Po3nin «BeTym» moBHHEH MICTUTH MTOCTAHOBKY MPOOJIEMH Yy 3aralbHOMY BUIJIAL Ta i 3B’ 530K 3 BaYKJIMBHUMHU
HAyKOBUMH a00 MNpPaKTUYHHMHU 3aBJAHHSMH; KOPOTKHH aHaji3 OCTaHHIX JOCHI/DKeHb 1 MyOiikamid, y SKHX
pO3IoYaTo pillleHHs AaHOi MPOoOJeMH, BUAIICHHS KOHKPETHUX HEBUPIIICHHX MUTaHb, SKUM IPHUCBSYEHA CTaTTS,
(hopMyITIOBaHHSA METH POOOTH.

Po3nmin  «MeTonuka» TOBMHEH MICTHTH BiZoMocTi Tpo 00’€kT (00’€KTH) MAOCHIIKEHHS, YMOBH
€KCIIEPUMEHTIB, aHAJTITUYHI METOAH, IPHUIIAAN Ta PEaKTUBH.

VY posnpinmi «Pe3ynbTaTé JOCTIIKEHB» HAJAIOTBCS OTPUMaHi pe3ysbTaTh Ta IMOBHHHO BiIOOpaXkyBaTH
3aKOHOMIPHOCTI, 5IKi BUTIKAalOTh 3 OTpHUMaHUX JaHuX. OTpuMaHy iHQOpMAIi0 HEOOXiTHO MOPIBHATH 3 HASBHUMH
JITEepaTypHUMH TaHUMHU Ta MOKA3aTH ii HOBU3HY.

Y po3mimi «BuUCHOBKM» HagaeThCs y3arajJbHEHHS Ta IHTEpIpeTalis pe3yNbTaTiB, aHalli3 HPUIHHHO-
HACIIZIKOBUX 3B’SI3KIB MK BHUSBJICHUMH e(eKTaMu, i MOBHHHO 3aBEpIIyBATHUCh BIAMOBIAMI0 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 00608B’513k0B0 opopminsiersest 3a JICTY 8302:2015, no 60% matots OyTn
JoKeperna, mio onyoiikoBani 3a ocranni 5 pokiB, URL — ne € (po3mip 10, mixpsiakoBuii intepBan 1,0). Kinbkicts
MOCHIIaHb Ma€ OyTH He MeHIe 15.

UYepes 2 iHTepBaM TaKoX IOJATH MpI3BHUINE, HAYKOBHIl CTYNMiHb Ta HayKOBE 3BaHHsA, mocany, e-mail Ta
ORCID ID, opranizariito, ii moBHy axpecy, Ha3By CTATTi, PO3MIUPEHY AHOTAIII0 Ta KIIFOYOBI CJIOBa AaHMIICHKOIO (He
mennre 1800 3uakiB, po3mip 10, Mixkpsiakosuii intepBan 1,0). AHoTallis moBuHHA OyTH MoOy0BaHa sIK pedepat y
pedepaTuBHHX JKypHajaxX Ta BiJipakaTH CyTh €KCIIEPUMEHTIB, OCHOBHI pe3ylbTaTH Ta iX iHTepmperarito. Jlis
SKCIIepUMEHTAJIbHUX CTaTeil MogaTé CTPYKTYpoBaHi pe3tome Je Mae OyTu BKasaHi ciosa: Purpose. Methods.
Result. Conclusion.; Ta xiro4oBi ciosa (5-6).
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ayxkax (In Ukrainian) ta Retrieved from ago DOI).
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