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Jocaimxenns cyyacnoro crany llanbkux o3ep 3a 1omomMororo 3acodis

AMCTAHUIAHOTO 30HAYBaHHS 3eMJIi

Oxcana M. IlinkoBa

Kuisecokuii nayionansuuii ynisepcumem imeni Tapaca Ileeuenka, eyn. Bonooumupcoka, 64/13, Kuie, 01601, Yxpaina

AHoTanis

Il ManbKux o3ep, posTaioBaHux y Meskax [llaiipkoro HalioHa/IbHOTO IIPMPOFHOTO APKY, XapaKTEPHOIO € HAABHICTb HU3KYU POO/IEM IPUPOTHOTO
i aHTPOMOreHHOTO XapaKTePY, L0 MOTiPITYIOTh €KOJIOTiYHMIA CTaH AK BIaCHE CaMIX 03€P, TaK i IPUPOIHMUX KOMIIIEKCIB HABKOJIO. 13 BUKOPUCTaHHAM
METOJIiB IMCTAHLiIHOTO 30HyBaHH:A 3eMJIi TpoaHasnisoBaHo cyyacHuii cral llanpknx osep. OCHOBHY yBary 30Cepe/PKeHO Ha JOCTiKeHH] 03epa
CsiT#3b, AK Hai16ib1I0r0 03epa 3 rpymu [lanbkux 03ep i OCHOBHOTO TYPUCTMYHOTO 00’ €KTY periony. 3a JOIIOMOrolo aHali3y KOCMiYHIX 3HIMKIB Ha
onaitH cepsicax Copernicus Browser i Google Earth Engine ipoanasnisoBano sMinu BogHOCTI 03ep npotsirom 2017-2024 pp., siBuiie eBTpodikarii
3a inekcom NDVI 3a nepioz 2020-2024 pp., CTBOPEHO pisHOYACOBi KapTy TUIIB HA3€MHOT'O ITOKPYBY i KapTy IPOTHO3HUX 3MiH TUIIB HA3€MHOTO
nokpuBy Tepuropii Illarpkux o3ep o 2050 p. Ha ocHOBI IIpOBeieHNX JOCII/KEHb BCTAHOBJIEHO, 1[0 OCHOBHVMY €KOJIOTIYHIMM [IPO6/IEMaMI TAHOTO
perioHy € 3MeHIIeHH: BOJHOCTI 03ep, 06MimiHHs, eBTpudiKalliliHi mporecy, 3abyaosa npubepexxHnx 3oH. i mporiecy MaloTh TEHEHIIIO 10 IPOTpecy,
1[0 CyMapHO HeTaTMBHO BIUIMBATUMe Ha ycio ekocucTeMy Illanpkux osep, noripiryBarume GpyHKIOHyBaHH: i€l TPMPOTOOXOPOHHOI TepUTOPII.
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Research on the current state of Shatsk Lakes using remote sensing of the Earth
Oksana M. Pidkova
Taras Shevchenko National University of Kyiv, 64/13, Volodymyrska St., Kyiv, 01601, Ukraine

Abstract

Shatsk Lakes, located within the Shatsk National Nature Park, are characterized by a number problems of a natural and anthropogenic nature, which
worsen the ecological condition of both the lakes themselves and the natural complexes around them. The current state of Shatsk Lakes was analyzed
using remote sensing methods. The main emphasis was placed on the study of Lake Svitiaz, as the largest lake in the Shatsk Lakes group and the main
tourist attraction in the region. By analyzing satellite images on the online services Copernicus Browser and Google Earth Engine, changes in lake
water content during 2017-2024 was analyzed, the phenomenon of eutrophication was investigated using the NDVI index for the period 2020-2024,
and multi-temporal maps of land cover types and a map of projected changes in land cover types in the Shatsk Lakes area by 2050 were created.
Based on the conducted research, it was found that the main environmental problems of this region are decreasing water content of lakes, shallowing,
eutrophication processes, development of coastal zones. These processes tend to progress, which will have a negative impact on the entire ecosystem
of Shatsk Lakes and worsen the functioning of this nature conservation area.
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1. Betyn

[Tampki o3epa — rpymna 3 moHax 30 o3ep y MiBHIYHO-
3axinHii yactuHi KoBenbebkoro paiiony BonrHebkoi obnacri,
mobnu3y cena [llanpk. Po3rammoBati cepes TiCOBUX MacHBIB
y Mexupiudi [Ipur’sti # 3axignoro Byry. [Ins oxoponu
PIAKICHUX NPUPOAHUX KOMILIEKCiB y paiioni lllanpkux o3ep
Oyno crBopeno lllainpkuii HalllOHATBHUIT TPUPOAHUIA MapK
(1983 pik) (https://shnp.forest.gov.ua/).

[lanpki o3epa € OAHMM i3 HaWOINBII MOMYJISPHUX
MiCllb BIJIOYMHKY Yy Hamiid KpaiHi, TyT moOyqoBaHO

BEJIMKA KUIBKICTh CaHATOPIiB, TOTEJIBHUX KOMILIEKCIB, 0a3
i TabopiB BiamounHKy. be3 nepedinpuiens, g MaIbOBHUYA
TEPUTOPis — MEPIMHA YKPATHCHKOTO Kparw. AKTyalbHICTh
BiJIIOYMHKY Ha 03epax, 301IbIICHHS KITBKOCTI BiJIBiTyBaviB
MTOCHJTIOE HABAHTAXXCHHS HA MPHUPOHI KOMIUIEKCH Kparo: 3
OITHOTO OOKYy — IIe p030y/IoBa BiAMMOYHMHKOBO-TYPUCTHYHOT
iH(pPACTPYKTYpPH, a 3 IHIIIOTO — AHTPONIOTCHHE HABAHTAXKCHHS
3 yciMa HeraTHBHHUMU HaCIIiIKaMu (30UIbIIEHHS OOy TOBHX
BiJIXOJIIB, CTIYHUX BOIl, CMITT, 30IBIIICHHS aHTPOIIOTEHHOTO
MPECHHTY Ha JIICOBI €KOCHUCTEMU, 3a0pYIHEHHS 03€p TOIIO),
10 CyMapHO MOTIPIIY€E SKOJIOTIYHUI CTaH 03ep 1 MPIIISTITNX
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Teputopiit. Hanpuknan, numie 6% Memkanmis cena [laipk
3a0e3neveHi KaHali3alli€elo Ta BOXONOCTauaHHsIM. | xo4
pealtizoBy€eThCcs MXKHAPOJHHUH MPOEKT MO KaHaJi3yBaHHIO
HaCEJICHUX TEPUTOPIH MOOIU3y 03ep, ajie JIMIIE 3 4acoM,
i TO He BC, a JumIe OLTPIIICT MENIKAHIIB OyTyTh MaTH Iii
nociyru (Pecrok, 2024).

He3Baxkaroum Ha po3TamlyBaHHS Yy  MexXax
MIPUPOIOOXOPOHHOT TEPUTOPii, € HHU3Ka EKOJIOTTYHHX
mpo0sieM, sIKi CyMapHO HETaTWBHO BIUIMBAIOTh HA CTaH
larpkux o3ep. OcobIMBO akTyalnbHO 11 s 03epa CBITA3b,
o € HaWOumpmmM cepen ycix Hlaupkux o3ep, omHUM i3
CeMHU MPHUPOAHUX uynec Ykpainu. Lle — HalmmbIme o3epo
VYKpaiHu, Mae KapcTOBE TIOXO/PKEHHSI, )KUBUTBCS IIEPEBAYKHO
Mi3eMHUMH Ta aTMochepHUMH Boaamu. HasBHICTH
LIMPOKUX MINIAHUX TUISDKIB, TPUOEPEKHOT MIIKOBOAHOT
CMYTH, 3HaYHEe TpOrpiBaHHs Boau BIiTKY (110 20°C 1 BHIIE),
MacHBH COCHOBHX JIiCIB HABKOJIO 03€pa, 3py4YHa TPaHCIIOPTHA
iHQpacTpyKTypHa 3YMOBWIM PO3BUTOK TYpPUCTUYHOI
iHIyCcTpii B OCHOBHOMY HaBKkojio o3epa CBiTa3p y Lllanbky
ta OommxHix cenax ([Tynsmo, CBiTsass). Bee e mipcnmoe
AKTYaJbHICTh JIOCHIJDKEHHsI cydacHoro crany lllanmpknx
03€p, BUSIBJICHHS OCHOBHHUX IPOOJEM 1 MOIIYyK HPUYHH
TIOTIPIIEHHS X EKOJIOTIYHOTO CTaHy 3 METOI0 PO3POOICHHS
PEKOMEHIAIIIN IIOI0 PAIIOHATBHOTO 1 CKOJIOTOOE3IEYHOTO
BUKOPUCTaHHSI TEPUTOPIl Moo3ep’s. BaxuBuM € He e
BHpIIICHHS] HasBHUX NpoOieM, a yCyHEHHS NMPUYMH iX
BUHUKHEHHS.

OxHMM 13 Cy4YacHHMX 1 NEpPCIEKTHBHHMX HaIPSIMKiB
JOCIIIJUKEHHS Y LapuHI NPHUPOJHUYMX HayK, 30Kpema
reorpadii, € AucTaHMmiiHe 30HAYBaHHs 3emii (mam — [133),
1110 1a€ MOKJIUBICTh, HE BUXOJISIUH 3 JIOMY, BAKOPHCTOBYIOUH
PI3HOMaHITHI OHJIAHH-TIIATGOPMH 1 CEPBICH, TOCITIHKYBATH
IUTAHETY 3 KOCMOCY 3arajioM, OKpeMmi reorpadiuti 00’ €Kt 3a
CYITyTHUKOBHMH 3HIMKAaMH 13 HACTYITHUM X 3aBaHTAXXCHHSIM,
00pOOKOIO 1 aHAITI3OM.

MeTtor0 crarTi € mHpoaHali3yBaTH CydacHUH CTaH
[lanpkux o3ep Ha mpukiIani o3epa CBITA3b 3a JIOMOMOTOO
nmarux J133 Ta ['IC-TexHOMOTIH.

2. AHani3 nonepeaHix myoJaikamii

Hocnimxennro crany lllanpkux o3ep NPHUCBIYEHO
6arato poOiT, Ile TUTaHHS IIMPOKO BUCBITIIEHE Y HAYKOBIH
JiTeparypi. 3 OCTaHHIX MyONiKaIliii BAPTO 3rajaTH POOOTH
Maprunroka B. O. ta Tomuenko O. B. (2021), XinsueBcbKoro
B. K. ta ITniuxo JI. B. (2023), KoBansuyka C. B. (2022),
Konimyka B. B. Ta Xpucrenpkoi M. B. (2023), decroka B.
0., Herpobuyk 1. M., [NonsHcekoro C. B. ta Joprana /1. 5.
(2024), Xineuercokoro B. K., ITiuko JI. B., 3a0okpuripkoi
M. P, Illepctiok H. I1. (2025). Takoxx miAroToBIeHO psi
MoHorpadiii, y SKUX po3NIsSAAETHCS pUpoa BoinrHcbkoro
Kpato, y tomy umcii ¥ Illaneki ozepa (3y3yk, 2014;
®ecrok, 2016; Monpuak, 2019; Kapmiok ta Peciok,
2021). Y KOHTEKCTI MOCIIKyBaHOI TeMaTUKM Haibinblie
3aIfikaB/IeHHA MaloTh npari Maprtunioka B. O. ta Tomuenko
O. B. (2021), y sikux aBTOpY BUKOPUCTOBYIOTH 3acobm 1133
0 OLIiHIOBaHHA IPUPOZHO-aHTPOIOI€HHUX TpaHCchOopMaLii
o3ep Ilomicbkoro periony, Xinbuescbkoro B. K. ta ITmiuko

JI. B. (2023), e 3a [OIIOMOTOI0 CIEKTpanbHuUX iHgekcis RI
Ta NDWI oLiHI0ETbCA €KONOTiYHMII CTaH aKBaToOpii o3epa
CaiTa3b 3a 2019-2023 pp., Decioka B. O., Herpobuyk I. M.,
[Tonsucekoro C. B., osrana [I. 5.(2014), me BUKOPUCTaHO
Merony JI33 A1 OLiHIOBaHHA CTYIIEHS eBTPOQIKOBAaHOCTI
HIanpkux osep, XinbueBcbkoro B. K., Ilmiuko JI. B.,
3abokpuiipkoi M. P. ta llepctiok H. I1. (2025), y skiit aBTOpU
3a JAHVMM JMCTAHIIIHOTO 30HAYBAHHA [OCTIIKYIOTb
puHaMiky romi Hlanbkux osep sa nepion 1984-2023 pp. y
3B’AI3KY 3 KOJIMBaHHAM IXHBOTO piBHA. OfHAK € PAM MIUTaHb,
AKi TOTPe6YIOTh IOJA/NBIIOrO BUBYEHH, 30KpeMa aHaIi3 i
IIPOTHO3YBaHHA MaitOyTHIX TpaHcdopManilt IpUpOTHIX
koMIiekciB Illanbkux osep, 3yMOBNIEHUX HiANbHICTIO
TIORMHM, BIUIMB [I00ANbHIX 3MiH KIiMaTy Ha eBTpodiKallito
BOJ0JIM, IEPCIIEKTVBY BUKOPUCTAaHHA 03€P Y peKpealiiiHux
ninax. Oco61MBOI aKTYanbHOCTI i TPaKTUYHOTO 3HAYEHHS
HaOyBalOTb TaKi JOCT/PKeHHs], IPOBefieH] i3 BUKOPUCTAHHAM
3acobis J133.

3. Marepiaau Ta MeToau

[Tpn mpoBefeHHI HOCHimKeHHsA 6YI0 BUKOPMCTaHO
pisHOYacoBi KocMivHi 3HIMKY Sentinel-2 (2017-2024 pp.) i
KocMivHi 3HiMKM xMapHoi 1at¢popmu Google Earth Engine
(1984-2022 pp.). Po60Ty 3 HUMM IPOBEEHO 3a JOIIOMOTOI0
onmaitt cepsiciB Copernicus Browser (onpaiioBaHHs 3HIMKIB
Sentinel-2 (True color, NDVI, Custom script (Pseudo-FCD)),
ArcGis Online (Bu3HaueHHs TUIIIB Ha3eMHOTO HOKPUBY)
i Google Earth Engine (mo6ynoBa yacoBoi aHimanii 3a
moromorom Google Earth Timelapse).

4. Pe3yabTaTu A0CTiIKEHD

HaifbinpmuMu 3a TUIOMICI0 O3epaMH Cepel TpyIu
[Mampkux o3ep € Ceitazp, [Iynemenske, Jlyku, Jlrommmep,
Octpor’sHcbke, [licoune, Kpumue, Ilepemyt. Came BoHH
Oynu 00’ eKTaMu IPOBEACHUX JOCTiPKEHb, TOJIOBHUM 3 SIKIX
— o3epo CaiTa3s (puc. 1).

OpnHOO 13 HaWOINBII aKTyaIbHUX 3arpo3 iCHYBaHHIO
[Tampkux o3ep, Hacammepen CBITA3I0, € OOMITIHHA.
OCHOBHHMH MpPHYMHAMH LIHOTO HETaTUBHOIO SBHIIA
€ KIIMaTu4Hi 3MiHW (3MEHINEHHS KiJbKOCTI OmamiB i
MiIBUIICHHS CEpPeqHIX TeMIepaTryp MOBITps, 30KpeMa
CIIEKOTHI JIiTa, 301bIICHAS BUIAPOBYBAHOCTI i3 BOIHOTO
3epKaja o3ep 1 NPWIETTNX TEepPUTOpiil), HeHalle)KHa
eKCIUTyaTallisl TIAPOTEXHIYHUX CHOpYA Ha TepuUTOpil
[Tanpkoro HaIiOHAJBFHOTO IPHUPOJHOTO IAPKY 3 METOIO
3aTPUMKH ITABOIKOBHX BOJ, 3MEHIIECHHS IUIOIII BOZO300pYy
BHACIHIIIOK TNPOBEACHHSA y HAPYTid IOJOBHHI MHUHYJIOTO
CTOJNITTS OCYIIyBaJIbHHX MeIiopallili, siki mepeOyBaroTh y
HE3a/I0BUTFHOMY TEXHIYHOMY CTaHi, po3poOKa IOKJIaIiB
KpeinoBoro pomoBmma “XoruciaBcbke” y Pecmy6mimi
Binopyce, HeopramizoBaHWi{ BimOip MiA3eMHHX BOJX
MEIITKAHI[IMH PETiOHY VIS MOTPed CITbCHKOTO rOCIIOapCTBa,
Typusmy, pekpearnii (Kinox ta Kopnyc, 2021; JliTBumeska,
2021; Hazeanu ocHo8Hi npuuunu o6mininua..., 2019;
Hopamynox Ceimaso..., 2019).
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OOminiHHs 3arpoxye He usuine CBiTsA310, K
HaliOiTbIIoMy o3epy rpynu lllanpkux o3ep, a # ycbomy
koMmIuiekey (Hazeanu ocCHOSHI npuuunu OOMINIHHA...,
2019). Y 2019 p. O6yno 3adikcoBaHO pEeKOpIHE MAiHHS
piBHs1 Bomu B o3epi CBitszb. Toni OGeperoa miHis yepes
oOMUTIHHA 3MicTHiIachk moAekynu Ha 60 MeTpiB, piBeHb
BoaM B o3epi OyB 93 caHTMMeETpu BiZHOCHO HYJIS.

Y 2021 p. CgiTa3p 3HOBY CTaB IOBHOBOJHHUM,
BOJa B 03€pi HAlOBHHWJIACS JO CEPEAHBOCTATHCTUYHHMX

Puc. 1. HaiiGinbmi o3epa 3 rpynu laupkux o3ep
Fig. 1. The largest lakes of the Shatsk Lakes group

Hus BusBneHHs oOMimiHHS 3acobamm JI33, Oymo
MpoaHali30BaHO KOCMiuHI 3HIMKE Teputopii Ilamprux
o3ep, po3MimieHi Ha onnaiH-Tutatrdopmi  Copernicus
Browser (https://browser.dataspace.copernicus.eu/), ki
3po0ieHi mpubnm3HO B ofmH Yac y 2019 p., mo Bignosigae
MaKCHUMaJbHOMY OOMITIHHIO O03¢p 3a OCTaHHI pOKH,
i 2021 p., koMU piBEeHb BOAM B 03epaxX BIIHOBHUBCS IO

2019.09.24

Puc. 2. Ianeki o3epa (kocmiuni 3HiMKH Sentinel-2, 2LA, True color)
Fig. 2. Shatsk Lakes (Sentinel-2, 2L A, True color satellite images)

129 canrumerpiB Han nHynem (JlitBumpka, 2021).

Cranom Ha Oepesenb 2025 p. piBeHb Boau B 03epi CBITA3b
X04 1 3aJTMIIAETHCS Y MEXKax cepeaHix mudp i craHoButh 136
CM, OJIHaK BiH CYTTEBO BIAB Y MOPIBHSHHI 3 aHAJOTTYHUM
MepioioM MHHYIIOTO POKY, IIbOTOPIYHMH TMOKa3HUK Ha
45 caHTMMETpIB HIKYMH 32 MOKa3HHK MHHYJIOTO POKY.

Ha 3HMXEHHS KOHTPOJBHOI IMO3HAYKM BILTMHYJA
HacaMIIepe/] BiZICyTHICTh CHITOBOTO IOKPUBY (Pigenb 600u...,
2025).

CepeqHbpOCTaTUCTHYHOT HopMmu (puc. 2). Ha kocMiuyHOMY
3HIMKY, 3poOineHomy y 2019 p., cepen yciei rpymm o3ep
HalKpalle IpocTeXyeTbcs 0OMiTiHHS 03epa CBiTA3b.

st 6ipII AETAIBHOTO IPOCTOPOBO-YaCOBOTO aHANI3Y
3MiH HOTO BOMHOCTiI OyJO AOCITIIKEHO CEpif0 KOCMIYHUX
3HIMKIB 03epa CBITsI3b, 3p00JICHNX PUOIU3HO B OUH 1 TOH
camuii gac y niepion 3 2017 no 2024 pp. (puc. 3).

2021.09.03
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2017.10.02 2018.10.12
2019.09.24 2020.09.21
2021.09.03 2022.10.08
2023.09.26 2024.10.20

Puc. 3. O3epo Caits3b (kocMiuni 3HiMKH Sentinel-2, 2L A, True color)
Fig. 2. Lake Svitiaz (Sentinel-2, 2L A, True color satellite images)
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Jus Bizyamizamii 3MiHu BomHOCTI o3epa CBiTsA3b 3a
noromororo (yskiii Google Earth Timelapse Ha xmapHii
wiargopmi  Google Earth Engine (https://earthengine.
google.com/) Oymo mOOYIOBaHO 4YacoBY aHIMAIIO 32
niepiox 1984-2022 pp. IleperisiHyTn aHiMaIiro MoXXHa 3a
nokiukaHHsM https://earthengine.google.com/timelapse#v
=51.50119,23.81713,11.473,latLng&t=0.86&ps=50&bt=1
9840101 &et=20221231.

IpencraBneHi KOCMiYHI 3HIMKH i MOOyJOBaHA YacoBa
aHiMallis BioOpakaroTh 3MiHHU cTaHy o3epa CBITsA3b, HOTO
BOJIHOCTI 1 BiJIIIOBITHO OOMIJIIHHS 332 OCTaHHI COPOK POKIB,
X aHai3 Ja€ miJCTaBU CTBEPAKYBaTH, 1110 BOJHICTH 03epa
3MEHIIMIIACS, OB HAMIAHO POCTEKYETHCST OOMIIIHHS,
MIPUYOMY HE JIUIIE 32 OEpEeroBoko JIiHIEI 03epa, a i 0cTpoBa
— Oe3IMEHHOTo, SIKMH Yy Hapo[l Ha3UBaIOTh “OCTPOBOM
koxauHs” (lenens, 2017) (puc. 4).

Puc. 4. Ckpinmoru 3 4yacoBoi aHimauii 3MiHu o3epa Cits3b 3a nepion 1984-2022 pp.
Fig. 4. Screenshots from the time animation of Lake Svitiaz changes over the period 1984-2022

Jis BifCcTeXXyBaHHS NUHAMIKH 3MiHH BOJHOCTI 03epa
CBiTs3p 32 KOCMIYHUMH 3HIMKaMH OyJ0 JOCIIiIKECHO
3MiHy OeperoBoi JiHil 1 OOMINIHHS HABKOJIIO HAWOITBIIOTO
ocTpoBa o3epa 3a yacoBuit mepion 2017-2024 pp. (puc.
5). TlpoBemeHi MdOCHiIPKEHHS TMOKa3ald, IO YMOBHA
JOBKMHA ocTpoBa (y HaWoOBINIH HOro 4YacTHHI, pa3om
i3 TpHOEpEeXHOI0 CMYTOI0), BUMIpSHA 3a JIONOMOTOIO
iHcTpyMeHTiB pecypcy Copernicus Browser, 3MiHIOETBCS
y HE3HAaYHOMY Jiiarna3oHi BENWYUH (IPUYMHOIO IIHOTO

MOXe OyTH HETOYHICTH NMPOBEICHUX BHMIPIOBaHb), OIHAK
MIPOCTEXYEThCA 3aKOHOMIPHICTB: y OIIbII IMOCYIUIMBI
poku (2018, 2019 pp., 3a ganuMu MeteoctaHiii CBiTsA3b
(rorr’six, 2020)) — moexkuHa BUMIpSHOT JiHIT OinbIIa, HiX
y Bosorimi (2021, 2022 pp.), mo BigoOpakae KOJIMBaHHS
PIBHS BOIM HAaBKOJIO OCTPOBA i BHUCOTY OCTpoBa (piBEHb
OeperoBoi JiHIT) HaJ 3epKajoM BOIM 03epa, Bizyamizarlis
OeperoBoi JiHIT OCTPOBAa TaKOXK HADISTHO CBIMYUTH IIPO
3MiHYy BOJHOCTI 03¢epa.

Puc. 5. Octpi 03epa CBiTs3b (KOCMi4YHI 3HIMKH
Sentinel-2, 2L A, True color, cuHs JiHisl — yMOBHa
JIOBXKMHA OCTPOBA)

Fig. 5. Island of Lake Svitiaz (Sentinel-2, 2LA, True
color satellite images, blue line — conditional length
of the island)
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EBTpodikamis SIK npouec, 3yMOBJIEHHUN
NPUPOJAHUMH 1  AHTPONOTCHHUMH  (aKTOpamH,
xapakrepuuit mas  [anekux o3ep (decrok Ta iH,
2024). JInst ominkm eBrpodikanii o3epa CBiTs3b Oyio
po3paxoBano iugekc NDVI (Normalized Difference
Vegetation Index, HopmamizoBanuii audepeHuiitnuit
BeTeTalliiiHuil iHJAEKC) 3a S-piunuil mepion (puc. 6).

Icrorpama posnoainy 3Hauens NDVI 3a ocranHi 1’4Th
pokiB (2020-2024 pp.) nokasye, 110 3MiHA BETeTaliifHOrO
IH/ICKCY KOJMBAETHCS Y HEBEJIMKOMY Jiana3oHi BEIHYHH,
nepeBaxHo Bix 0,2 1o -0,2. Makcumanbhe 3HaueHHss NDVI
Oyno 3adikcoBano 5 muctomana 2021 p., s 1iei gatu
OyJ10 OKpEeMO pO3PaxOBaHO BereTaIliitHUN 1HACKC IS 03epa
CBiT$3B, IO MPEACTABICHO Ha PHC. 7.

Puc. 6. I'ictorpama posnoziny 3nadens NDVI o3epa Citsa3b 3a nepion 2020-2024 pp.
Fig. 6. Histogram of the distribution of NDVI values of Lake Svitiaz for the period 2020-2024

Puc. 7. 3nagenns NDVI o3epa CaiTsa3b ctanoM Ha 2021.11.05 (kocmiuni 3HiMKH Sentinel-2, 2LA)
Fig. 7. NDVI value of Lake Svitiaz as of 2021.11.05 (Sentinel-2, 2L A satellite image)
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HonarkoBo OyJ0 3acTOCOBAHO CIIEIiajJbHUI CKPHIT
Custom script, mo IHUPOKO BHKOPUCTOBYEThCcs y Co-
pernicus  Browser  (https://custom-scripts.sentinel-hub.
com/), Ans Bizyaidizauii TepUTOpii MOCHIIKEHHS Y JIEHb
3a(hikcoBaHOT MakCHMMalbHOI BenmunHM iHAekcy NDVI 3a

Cucrema Illanpkux o3ep

MEPioJT CIIOCTePEKeHb (puc. 8).

[MommpeHHss POCAMHHOCTI y Mexkax o3epa CBiTs3b
(3eJIEeHUM KOJILOPOM) BiTOOpakae 3HAYCHHS BEreTalliiHOTO
IHICKCY 1 3a JIOKAi3alli€l0 aHAJIOTIYHE MPEICTaBICHIM
pe3ynbraram 3HaueHb NDVI Ha puc. 7.

O3epo CaiTa3b

Puc. 8. 3acrocyBanus Custom script (kocmiui 3HiMKH Sentinel-2, 2LA 3a 2021.11.05)
Fig. 8. Application of Custom script (Sentinel-2, 2LA satellite images for 2021.11.05)

3acrocysanHs ckpunrty Pseudo Forest Canopy Density
(Pseudo-FCD) (IlceBpomuiibHiCTb /MiCOBOrO HAaBICY), SIKUIT
Knacudikye KOXeH IMiKCelb CYIyTHUKOBUX 300pa)keHb
Ha OfIHy 3 KaTeropili — BMCOKMI JIiC, HUSBKUI JIC,
[IaCOBUIIA, roja (BiLKpMUTa) 3eM/is, BOAA, HEBITOMMUII Kyac
(Pseudo Forest Canopy Density...), gae smMory focmigntu
HNOIUMPEHHA NIPUPOSHOI POCIMHHOCTI, 30KpeMa LiIbHICTh
nicosoro nokpusy (FCD). ITpukmag 3acTocyBaHHA CKPUITY
ms1 repuropii Hlarpkux o3ep 306paxkeHo Ha puc. 9.

Y paHux ckpunrax OepyTbCA HO yBarum INPUPORHi
KOMIOHEHTV (pi3HI TUIM pPOCIMHHOCTI, BOXHI 06’€KTU

TOII0), aHTPOIOreHHMIT (PaKTOp He PO3IIAZAETbCs. s
aHajIi3y aHTPOIOTeHHOro BINMBY Ha Teputopito Ianbkmux
osep Ha pecypci ArcGIS Online i3 3acTocyBaHHIM
Sentinel-2 10m Land Use / Land Cover Time Series 6ymo
CTBOPEHO KapTy TUIIIB HA3€MHOTO NOKPUBY /IS TEPUTOPIl
mocmimkeHHs 3a 2017 i 2024 pp. (puc. 10). ITopiBHsHHSA
IBOX pi3HOYAcOBMX KapT THUIIIB HAa3eMHOTO IOKPUBY
Biobpaxkae 3MiHy, 110 BigbOyIMCsA y MeXKax Li€l Teputopii,
NIPOCTEXYIOTHCA TEHJIEHLLil, IO MAIOTh MicClle Y perioHi.

Oxpemo 6y1o IpoBefeHi aHATIOTIYHI TOCTImKEeHH s
TepuTOpii HaBKOMIO 03epa CiTA3b (puc. 11).

Puc. 9. 3acrocyBanus ckpunty Pseudo-FCD na 3nimMKky Sentinel-2, 2LA 3a 2020.04.06
Fig. 9. Application of the Pseudo-FCD script on Sentinel-2, 2LA image for 2020.04.06
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Puc. 10. Kaptu tuniB HazemHoro nokpusy teputopii Llanpkux o3ep, cranom Ha 2017 i 2024 pp.
Fig. 10. Maps of land cover types in the Shatsk Lakes area, as of 2017 and 2024
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Puc. 11. KapTu TuniB Ha3eMHOr0 MOKPUBY TEPUTOPIi HaBKOJIO 03epa CBiTA3b, craHoM Ha 2017 12024 pp.
Fig. 11. Maps of the land cover types of the area around Lake Svitiaz, as of 2017 and 2024
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[IpencrapneHi kKapTu TUITIB HA36MHOTO OKPUBY (puc. 10
i 11) HAOYHO JEMOHCTPYIOTh MOCHJICHHS aHTPOIOICHHOTO
BIUIMBY Ha mpupoaHi komruiekcu Illampkux o3ep, 1o
BiJJOOpakaeThCcsl HacamIiepesl 4epe3 30UIbIIEHHS ILION]
3a0ynoBaHUX TepUTOpid. [lopsa 3 THM TPOCTEKYETHCS
MMO3UTHBHA TEHJCHINS — 30UIBIICHHS IUION[ JIICOBUX
HACA/KCHb, B OCHOBHOMY 32 PaxXyHOK 3MCHIICHHS ILIOIII
MACOBHII i CLITBCHKOTOCIIOIAPCHKHIX 3EMElTb.

JlJis mpOrHO3yBaHHS 3MiH THUIIB HAa3€MHOTO HOKPHUBY
tepuropii Illanpkux o3ep OyJI0 3acTOCOBAHO KapTy
Land Cover Vulnerability to Change 2050 — Global

(ITporHo3oBaHa Bpa3lMBICTh IO 3MIHH 36MHOTO MOKPUBY
110 2050 p.). Ls kapTa mokasye mporHo30BaHy BipOTiTHICTb
3MIiHH THITy Ha3eMHOTO TOKpuBY A0 2050 p. (Land Cover
Vulnerability...). 3HadeHHs | o3Ha4yae, IO MIKCEIb €
OJTHUM 3 HAMOLIBII BPAa3TUBUX JO 3MiH, TOMI K 3HAYCHHS
0 — HaBMaky, 10 MIKCENb € OJHUM 3 HAWMEHII BPa3JIUBUX.

Jns  BUSBICHHS 3a3HAYEHUX 3MiH HA  KapTy
TUMIB ~ Ha3eMHOro  mokpuBy  teputopii  Illampkux
o3ep  Oyno  HakjmaJeHO  KapTy  IPOTHO30BaHHUX
3MiH THUIIB Ha3eMHOro mokpuBy mo0 2050 p.,

3MEHIMBIM ii mposopicth Ha 50% (puc. 12).

Puc. 12. BiporinHicTs 3MiHM THIIIB Ha3eMHOTO NoKpuBy Tepuropii [lanpkux o3ep mo 2050 p.
Fig. 12. Probability of changes in land cover types in the Shatsk Lakes area by 2050

BignosingHo fio puc. 12, HaliMeHII Bpa3nMBUMU JI0 3MiH
€ BOAHI 00’€KTM — BJIaCHe 03epa, OKpiM NpubepexKHMx
CMYT, L0 ONIOCEPENKOBAHO MOXKE CBi[4MTH IIPO MOZAIbILE
OOMINiHH i 3MEeHIIIEeHH IX BOBHOCTL. YiTKO IIPOCTEeXXYEThCA
3aKOHOMIpHIiCTp — MeHIi o3epa 3a mromewo (Ilicoune,
JIyxu, OcTpoB'sHCbKe, JIonyiMep) € 6inbl Bpa3nMBUMU KO
3MiH, HiX 6inb1i 3a momieto osepa (CBiT:3b, [Iynemenbke).
BigHOCHO CTilIKuMM TaKoX € 3a6ynoBaHi TepuTopii i nicosi
MacyBy. HajiMeHII CTifikuMM i HalibiIbII ypasIuBUMU KO
3MiH € Ci/IbCPKOTOCIOJAPChKi 3eMJIi, MMaCOBMIIA i 3aIlIaByU
- Ti TUIM HA3eMHOTO TIOKPMBY, CKIafIoBi NPUPOTHNUX
KOMIUIEKCIiB, sAKi Haitbinplie NOTPeOYIOTh BTPYYaHHA
TIOAVHY JJIA HifTPMMaHHA ONTMMAa/TbHUX TOKasHMKIB iX
CTaHy i QYHKUIIOHYBaHHs (CIMbCHKOTOCIORAPCHKI Yrigms,

YaCTKOBO — [IACOBUILA), a00 sIKi € €K0/IorocTabimisyrounmm
yrignsamy (3aliaBy, IIACOBMINA — YaCTKOBO), 30epeXKeHHs
AKUX BKpayl HeoOXiHe [yIA MiATPUMAaHHSA eKOJIOTiYHOTO
ctany tepuropii lllanibkux o3ep Ha Ha/lIe>KHOMY PiBHI.

5. BUCHOBKH

3a  pomomororo  ganux /133  mpoanHamizoBaHO
cydacHuii cran [lanpkux o3ep Ta TpaHchOpMaliliHi
3MIHM TPUPOJHUX KOMIUIEKCIB  TEpUTOpii  HAaBKOJIO
o3ep. BcraHoBineHo, 10 OCHOBHUMH EKOJIOTTYHHUMH
npoOJieMaMu IaHOTO PETiOHY €: 3MEHILICHHS BOIHOCTI 03¢ep,
oOMiTiHHS, eBTpUQIKALiiiHI MPOLECH, 3POCTAHHS ILIOL]
3a0y/I0BaHUX 3eMeJlb, HacamIepes 3a0ynoBa IpUOePeKHIX
30H. L{i mporuecu MawTh TEHJAEHII0 10 MPOrpecy, Lo
CyMapHO HETaTMBHO BIUIMBATHME Ha YCIO EKOCHUCTEMY
[aupkux o3ep, moripuryBatiMe (yHKIIOHYBaHHS JaHOT
IPUPOJOOXOPOHHOT TepuTopii. ToMy BaKIMBUM € HOUIYK
NUIAXIB TOKpaImieHHs ekojoriunoro crady Ilampkux
03ep, HacamIepesl uepe3 BIPOBA/PKEHHS 1 JOTPUMAaHHS
3aXO/iB PAIllOHAILHOIO 1 EKOJOro0e3MeyHOro 3emye- i
BOIOKOPUCTYBaHHs y perioni. Marepianu JI[33 naroth
LWIMPOKI MEPCHEeKTUBH ISl MPUPOJHAYO-EKOJIOTTUHHX
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JOCITI/PKeHb, 30KpeMa JUIsl aHajli3y CTaHy 1 4acOoBUX 3MiH
SIK OKPEMHX KOMIIOHEHTIB JOBKULISA, TaK 1 HPUPOAHUX
KOMIUICKCIB Y IIJIOMY.
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