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OCOBAHBOCTI CYYACHOTI'O CTAHY EBTPO®PIKAIIII IITAIITBKUX O3EP
B. O. ®ecrok!, I. M. HeTpobuyk?, C. B. lloaaucekuii®, 1. 5SI. JoBran*

Hlaybki 03epa — ye epyna 3 noHad 30 MabO8HUUUX 03ep HA NIBHIUHOMY 3ax00i YKpaiHu, e mexax
Iaybkozo HAYIOHANTBHO20 NPUPOOHO20 napky. Lli o3epa marmb 8ainuee 3HAUEHHSL K ocenuuse 0s
YUCIEHHUX PIOKICHUX MA 3HUKAUUX 8UJI8 POCAUH | meapuH, 3aHeceHux 00 Yepe8oHoi kHuzu YKpainu

ma MKHAPOOHUX NPUPOO0OXOPOHHUX peecmpis. 5K 1 iHUL 03epa 8 HaUl Uac 80HU 343HAIOMb eempogira-
yii. Lle cnpuuuHioe 3HUIKEHHSL sIKOCMIL 800U, BMICMY KUCHHO, «UBIMIHHS» 800U, NOIPULEHHS YMO8 ICHYBAHHS
2iopobionmis. B moii xe sk uac Illaybki 03epa € 00HUM (3 HATBIOOMIUUUX peKpeayiliHuX pe2ioHie YKpaiHu.
AxmyansHicms pobomu nossizae y HeobxiOHOCMI OuiHKU eempodgpikogaHocmi 03ep ma il eniuey Ha ix
DPAUIOHANIbHE BUKOPUCMAHHS MA 0XOPOHY.

Memoto cmammi e oyiHka eempogpikosarocmi [llaybKux 03ep, BUSHAUEHHS UUHHUKIB, U0 8NILUEAIOMb HA
cmyniHb eempogpikayii, po3pobka 3ax00i8 3HUINEHHS e8MpPOhIKO8AHOCMI 03ep MaA NOSINUEeHHs ix 2idpoe-
KOJL021UHO020 CTNAHY.

Buxopucmaro memoou 36opy mamepianis, ix cmamucmuuHoi 06pobKu, OUCMAHUYILIHO20 30HOYBAHHS
3emni, kapmoepadiuHUli, eKxcnepmHux OyiHoK.

Bcmaroenero, wo pigeHb eempoghikoeaHocmi 00caioxKyeaHux ozep He sucokuli. Hagime 8 nimHiii nepiod
ons 6ieuiocmi osep NDVI ne nepesuwiye 0,2. [ns okpemux (Ceimase, Ayxu, Ilepemym, Ilynemeyske)
yell NoKasHUK we Huxuuil. Lle 3ymosneHo ocobnugocmamu 03ep: KapCmosUM NOXOOIKEHHIM, SHAUHUMU
2IUBUHAMU MA NIOULAMU B00H020 03epKaLa, 8UCOKOH CMILKICMIo ix eKocucmem, Nopi8HsIHO HEBUCOKUM
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pigHEeM 20cno0apCcbKo20 0CBOEHHS. Xoua eempoghikayis i HE3HAUHA, asle 8i0UY8aemMbC sl 8NAUE 21000 /1bHOT
3MIHU KimMamy Ha cmaH 03epHux ekocucmem. Lletli ennue 6yoe s3pocmamu 8 matibymyoomy. Tomy dysxxe
8AIKJIUBOIO € PO3PObKa 3axX0018 3MEHULEHHSL e8MPOHIKO8AHOCMI MA NOJINULEHHAPIL 2i0pP0eK0.102iUH020
cmany HlaybKux osep.

Knrouoei cnoea: o3epo, iimMHocucmema, 2i0poeKooziuHUll cCmaH 03epa, esmpoiKayis, UUHUKU
esmpodgpikayii, 3axo00uU 3MeHUWIEHHS. e8MPOPIKAUL.

FEATURES OF THE CURRENT STATE OF EUTROPHICATION
OF SHATSK LAKES

V. O. Fesyuk, I. M. Netrobchuk, S. V. Polyansky, D. Y. Dovgan

The Shatsk Lakes are a group of more than 30 picturesque lakes in northwestern Ukraine, within
the Shatsk National Nature Park. These lakes are important as a habitat for numerous rare
and endangered species of plants and animals listed in the Red Data Book of Ukraine and international
conservation registers. Like other lakes, they are currently experiencing eutrophication. This leads to
a decrease in water quality, oxygen content, water blooms, and deterioration of the living conditions
for aquatic life. At the same time, the Shatsk Lakes are one of the most famous recreational regions
of Ukraine. The relevance of the work lies in the need to assess the eutrophication of lakes and its
impact on their rational use and protection.
The purpose of the article is to assess the eutrophication of the Shatsk Lakes, to determine the factors
that determine the degree of eutrophication, to develop measures to reduce the eutrophication
of the lakes and improve their hydroecological condition.
The methods used were data collection, statistical processing, remote sensing, cartographic, and expert
assessment.

It was found that the level of eutrophication of the studied lakes is not high. Even in summer, for most
lakes, the NDVI does not exceed 0.2. For some (Svityaz, Luky, Peremut, Pulemetske), this index is even
lower. This is due to the peculiarities of the lakes: karst origin, significant depths and areas of the water
mirror, high stability of their ecosystems, and a relatively low level of economic development. Although
eutrophication is insignificant, the impact of global climate change on the state of lake ecosystems is
felt. This impact will increase in the future. Therefore, it is very important to develop measures to reduce
eutrophication and improve the hydroecological status of the Shatsk Lakes.

Key words: lake, limnosystem, hydroecological state of the lake, eutrophication, eutrophication factors,
measures to reduce eutrophication.

Beryn

Barato o3ep 3a3HaioTh iIHTEHCHUBHOI €BTPO-
dikallii uyepe3 HAIAUIIKOBE HAIXOIKEHHSI
IIOXKUBHUX PEYOBHUH, IIEPEBaXHO a30Ty Ta
docdopy, 1o BogoiiM. lle mpu3BOOUTE [0 «IIBi-
TiHHSI» BOAMW, 3HUXKEHHS KHCHEBOTO PEXKUMY
Ta 3arubeai rigpobioHTiB. OCHOBHUMU IPUYHU-
HaMHM TaKOoro IBHUIIA € HaJIMipHe 3aCTOCYyBaHHS
JOOOPUB y CiABCBKOMY TOCIIOApPCTBi, & TaKOK
CKU/I HEOUYUINEHUX CTIYHUX BOJ i3 TepHUTOopii
HACeAEHHUX IIYHKTIB, CIABCBKOI'OCIIOAPCHKUX
YTib Ta TBAPUHHULILKUX (PEPM, & TAKOXK CTOKHU
3 cruxiiHux cMitteBaauIl. EBTpodikarlia
CIIPUYUHSIE Jerpafallil0 YHIKaAbBHUX 03€PHHUX
€KOCHCTEM Ta 3arpoxKye iCHyBaHHIO PiAKICHUX
BuaiB. [loripmieHHss SKOCTI BOOM HEraTHUBHO
BIIAUBAa€E Ha peKkpeallilfiie BUKOPUCTAHHS 03€p
Ta 3HUXKYE IX PHUOOIPOAYKTUBHICTb, 3aBIa€
€KOHOMIYHHUX 30UTKiB.

JocaifzkeHHs eBTpodikallii o3ep IIMPOKO
BUCBiTA€HI B HayKoOBi# aiteparypi. Tak,
30KpeMa, e IHUTAaHHA [IeTaAbHO pO3TAdaa-

eTbcad B MoHorpadii (Wetzel, 2001). ¥ poboti
(Smith et al., 2006) mocaimzxkeHO 0COOAMBOCTI
eBTpodikallii IpiCHOBOAHUX i MOPCBKUX €KO-
cucreM, y crarti (Schindler, 2012) posrasna-
€ThCH ITapaJoKC MPOAYKTHUBHOCTI 03ep, y (Elser
et al.,, 2007) mpoBeneHO raoOaAbHUI aHAAI3
oOMekeHHS a30Ty Ta ¢ocdopy MIEepBUHHUX
NPOAYLIEHTIB Yy NPICHOBOAHMX, MOPCBKHX Ta
Ha3eMHHUX eKocHcTeMax, v (Gulati & van Donk,
2002) nmpoaHaAi30BaHO OCHOBHi acleKTU Bifl-
HOBA€HH4 o3ep y Hinepaannax.

3HayHa yBara B HayKOBiH AiTepaTypi NpuIi-
ASETBCA i JOCAiIKReHH0 eBTpodpikartii [Harpkux
o3ep. Y pobori (Koningyk & Xpucrenrka, 2023)
IIPOBE/IEHA €KOAOTiYHAa OIliHKa eBTpodika-
ii o3ep OGioccepHoro pesepmarty «llarpkuity,
y poboti (Apcan Ta iH., 2012) BHCBiTA€HO
Pe3yAbTaTH €KOAOTO-TOKCUKOAOTIYHUX OCAi-
IKeHb o3epHux ekocucteM [arnwskoro HIIII,
y crarti (3y0, 2012) mpoBeneHO OIlIHKY €KO-
AoriyHOrO cTaHy 03. CBiTa3b 3a OaraTopiyHOIO
OUHaMiKOI0 POCAMHHHUX KOMIIAEKCIB aKBaAb-
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HuX 6ioTomiB, y (KoBaabuyk, 2022) mocaimkeHo
TpaHccopMmariito BogHux 06’ektiB Illarpkoro
moo3ep’s 3a pe3yAbTaTaMM OIIHKH aHTPO-
IIOTEHHOTO HaBaHTAXXEHHS Ha II0BEPXHEBi
Boau, a y poborti (KoBaabuyk, 2008) mpoana-
Ai30BaHO piBEHb AaHTPOIIONEHHOI'O HaBaHTAa-
JKEHHS Ha IPUPOAHI KOMIIAEKCH CTallioHap-
HUMHU [KepeaaMu 3a0pynHeHHs [lampkoro
HIIII, y (Hasapyk, 2011) BUB4YEHO CTPYKTYpPY
yIPyIIOBaHb 300IAQHKTOHY o3epa IlicouHe sk
IIOKAa3HUK HOro eBTpodpirartii.

AHaai3 HagBHUX HAYKOBHX IIpallb IIOKa3ye,
110, HE3BasKalo4YM Ha 3HAYHY KiABKICTB JOCAI-
IKeHb, BHBYEHHsS IIpobaeMHU eBTpodikarii
[lampkux o3ep Mae (pparMeHTapHHUH Xapak-
Tep. 3aAuIIaeTbCd HU3Ka IIUTAaHb, IKi IIOTpe-
OyIOTh ITOZAABIIIOTO BUBYEHHS, 30KpEMa, III0/10
BIIAUBY eBTpodikallii Ha pekpeailifiie BUKOPH-
CTaHHS 03€pP Ta IIPOTHO3YBaHHA HACAIOKIB TAO-
0aAbHHX KAIMATUYHUX 3MiH Ha PiBeHb €BTPO-
dikamii mux BogoiiM. TakUM YHHOM, TTOAAABIIT
KOMIIA€KCHI HAayKOBi [JOCAIIZKEHHS B IIBOMY
HaIIPSIMKY € BaXKAUBHMH Ta aKTyaAbBHHUMH.

Mera crarTi: ominka eBTPogiKOBaHOCTI
[lampkux 03ep, BU3HAYEHHI YMHHHKIB, IIIO
BU3HAYAIOTh CTYIiHb eBTpodikarii, pospobka
3ax0/liB 3HIKEHHS eBTPO(IKOBAaHOCTI 03€p Ta IMOJIMIICHHS
iX rigpoekosioridyHOTO cTaHy. s mocsrHeHHs
METH HEOOX1THO BUPIIIUTH TaKi 3aBAAHHSI:

— IOCAITUTH OCOOAMBOCTI IIPUPOIHUX YMOB
[TampKoro moo3ep’s;

— IIpoaHaAi3yBaTH YMHHHUKH, II0 BIIAMBA-
IOTh Ha eBTpoiKaIliio o3ep;

— OLHUTH Cy4acCHUH CTaH eBTPO(diKOBaHO-
cti o3ep;

— OOIPYHTYBaTH MIAIIXY 3MEHIIIEHHS €BTPO-
ikarii o3ep Ta MoAINIIEHHS iX TiAPOEKOAOTIY-
HOTO CTaHY.

Marepiaa i meToau

[acdpopmartiiinoro 6a3or0 pobotu OGyan mare-
piaan [JemapTaMeHTy €KOAOTii Ta HIPUPOAHUX
pecypciB BoaumHCBKOI 00AmepzkaamiHicTpariil
(PerionaabHa [OOMIOBiAE PO CTAH HABKOAHIII-
HBOT'O IIPUPOIHOTO CEpPenoBUIA Y BoAMHCHKIMH
obaacTti 3a 2022 p.), Hlanpkoi ceaumHoi rpo-
Mazu ([IporpamMa OXOpPOHH HaBKOAWIIHBOTO
NpUpoAHOro cepenoBumia Ha 2023-25 pp.),
MaTepiasn eAeKTPOHHUX KapTorpadiyHux cep-
BiCiB Ta OHAAWH-CePBICIB A 00pPOOKH CyIyT-
HUKOBUX 3HIMKIB, AiTepaTypHi AxKepeaa.

ligpoekoaoriuHa OIliHKA ITPOBEAEHA 3TiLHO
3 MeTOoAMKOIO0 €KOAOTIYHOi OIIHKH S$KOCTi
IIOBEPXHEBHX BOJ 3a BIiANOBIAHHMH KaTero-
pismu (Pomanenko Ta iH., 1998). [ag oLiHKu
CTyneHs eBTPO(MIKOBAHOCTI BUKOPHCTAHO
METOAM [AUCTAHIIHWHOTO 30HAYBaHHS 3eMAI.
CratuctuyHa oOpoOKa [OaHUX TigpPOEKOAO-

[iYHOrO MOHITOPHHIY IIPOBEEHa MEeTOAAMU:
JOECKPUIITUBHOI CTATHUCTUKH, KOPEAdIliHHOTO
aHaaizy, OLliHKH Bapiartii.

Pe3yAbTaTH Ta OGrOBOpEHHS

[lampke 1mo03€ep’se — VHIKAABHHU HPHUPOL-
HUM KOMIIAEKC Ha MiBHIYHOMY 3axofi YKpaiHnu
y BoauHCBKi#T obaacti. lle#i perioH xapax-
TEPU3YETBCS BUCOKOIO KOHIIEHTPALII€I0 03€p
KapCTOBOTO Ta ABOJIOBHKOBOI'O IIOXOIKEHHS,
MaAbOBHHYMMH AaHAMA(TaMU Ta 3HAYHUM
Gioaoriunum pizHOMaHiTTAM. Tepuropia chop-
MyBaaacs IIifi BIAUBOM YE€TBEPTUHHOTO 3A€e-
HiHHH, IAd Hel TUITOBUM € TOPOUCTHH, MiCIIIMU
ropOHCTO-3allafuNHHUN peAbed 3 IepeBakaH-
HAM KiHIIEBO-MOPEHHUX TIPS, 030BUX I1aCOM,
3anaguH Ta KOTAOBUH o3ep. [igporeoasoriuni
YMOBHU PETiOHYy BH3HAYalOThCS MOro po3Tallly-
BaHHAM ¥y IMiBHIYHO-3axigHil yacTrHi BoanHo-
[TomiabCcEKOTO apTe3iaHChKOTO OaceiiHy, B 30HI
IHTEHCHBHOTO PO3BAaHTAXKEHHS  MiI3eMHUX
BOZ, III0 3yMOBAIOE IIiABUINEHUN [TOBEPXHEBUH
i mipgzeMHu# cTik. PopMyBaHHS ITIOBEPXHEBUX
i migzemaNX Bog LlarisKoro moo3ep’sa € pe3yAb-
TaTOM B3a€MOil PiI3HOMAHITHUX ab0iOTHYHUX
Ta 0ioreHHUX YHHHUKIB (3y3yK, 2014).

Kaimar [Mampkoro moosep’ss CIIPUATAHUBUH
IAS PO3BUTKY peKpeallil, XapaKTepHu3yeTbCH
M’dKOIO0 3UMOIO, TEIIAUM AITOM Ta OiABII-MEHIII
PIBHOMIpHUM PO3MOMIAOM OIIAAiB IIPOTITOM

POKY.
OkpiM BazKAMBOTO 3HAYEHHS SK YaCTHHA
TpUAaTEPaABHOTO OiocchepHOTO pesepnary,

[lampke I11003€p’ss TAKOK BUKOHYE KAIOYOBY
POAB SIK AP0 MizKHAPOAHOI EKOAOTIYHOI MepexKi
Ta K BOAHO-O00AOTHE yTigAsd MizKHapPOMLHOTO
3Ha4YeHHd. TyT IIpeicTaBAEHO 57 BHUAIB POCAUH
i TBapUH Ta 27 BUMIIB OCEAUII], 3aHECEHUX [0
Beprcekoi kouBeH1tii. Pation [lanmpkux o3ep
€ TAaKOX Ba’KAWBOIO TepHUTOpi€ro maa 3b6epe-
keHH4 ntaxiB (Kapmiok i Pecrok, 2021).

Ha BimHOCHO HeBeawkiill Tepuropii ccop-
MYBaAOCh YHiKaAbHE IIOEAHAHHS BEAWKOI KiAb-
KOCTi 03ep, 9Ki Ha[3BUYalHO Pi3HOMAaHITHI 3a
TIOXO/I>KEHHAM, Po3MipaMu Ta rAuOuHOM0. TyT
HaaluyeTbcs moHazn 30 o3ep 3arasbHOIO IIAO-
I1er0 OAM3BKO 6,5 THC. Ta, Cepes SKUX HalbiAb-
mMu € CBitassp, [lyaemernipke, Ayku, Ilicoune,
Kpumne.

2KuBA€HHS 03€ep 3MilllaHe, BOHU OTPUMYIOTh
BOAY 3 aTMOCHEPHUX, IPYHTOBUX Ta IIOBEPX-
HEBUX [KepeA. Boma B HUX mpo3opa Ta 4ucTa.
3a NOXOMKEHHAM 03€epa MOAIATIOTECS Ha Kap-
CTOBO-TEKTOHIUHi, Cy]o3ilfHO-KapcToBi Ta
3arAaBHI. 3aA€XHO BiZl peKUMYy PiBHS BOIH,
BOHU TOMIAFIOTHCS Ha ABi rpymu: 3 cTabiab-
HUM IIOAOKEHHSAM pIiBHA Ta 3 BHUPAKEHUMHU
CE30HHHMH ¥ BHYTPIIITHBOCE30HHUMU KOAU-
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BaHHAMHU. BiABITICTE 03€p € MaAUMHU 3a PO3Mi-
paMu, MarTh NOMIpHHUH BOmOOOMIiH, IO BKa-
3y€ Ha iX aBTOXTOHHICT®G.

JoHHi BimkAagu o3ep IIPeCTaBAEHi, Iepe-
BaKHO, 3MIIIaHUMH THUIIAMH CAaIlpOIIEAiB
OpraHoO-BaIlHAKOBOI'O, BaITHIKOBOTO Ta opra-
HO-3aAI3UCTOr0 CKAQAy, a TaKOX 3HAYHUMU
3aracaMy KAaCTOT€HHUX BiZIKAAiB OpTraHo-IIi-
IIAHOT'O Ta OPTaHO-TAMHUCTOI'O THIIiB.

MopdomMmeTpudHi 0COOAMBOCTI 03ePHHUX YAO-
FOBUH BIIAUBAIOTb Ha TiIPOAOTIYHI Ta Tifpo-
XiMiYHI XapaKTepUCTUKU Bomo¥M. BiarwlmicTs
03ep MaloTh OKPYTAy abo oBaAbHY (popMy 3 PiB-
HOIO 0€PEToBOIO AiHi€I0, A OKpeMux (CBiTA3b,
[TyaemernbKke) XapakTepHa CKAaZHAa YAOTOBHHA
3 OEKiAbKOMa KapCTOBHMHU AiHKaMu, acuMe-
TPHUYHOIO (POPMOIO Ta BUXOAAMH KpeHau Ha
6eperax (Iapin, 2008).

KapctoBi o03epa, 3mebiablioro, 3aiimMaroThb
0e3CTiyHi yAOTOBHHHM 3 HE3HAYHHM IIOBEPX-
HEBUM B00300poM, iIX Oeperu ImimiaHi, 9acto
3 TOpPOBUMH YTBOPEHHSIMHU, & JHO HA MiAU-
Hax — IillJaHe Ta TBEPAE, Y MexkKaxX KapCTOBUX
Aitiok — myaucte. OKpeMi o3epa nepe0yBaroTh
Ha cTafii 3aMyA€HHS Ta 3apOCTaHHM.

3a mKkepesaMu KUBAEHHA o3epa llampkoro
10o3ep’s MOMIAIIOTECS Ha TPH TPyIH: aTMOC-
pepHO-HamipHoro kuBaeHHs (YopHe Beamke,
Cairs3p, AomuMep), aTMOCHEPHO-IPYHTO-
Boro kuBAeHHd ([Iyaementbke, OcTpiB’dHCEKE,
Aykn) Ta aTMOC(EpPHO-IIPUTOKOBOTO IKUB-
aeHHg (Kpumne) (3y3yk, 2014).

3a BogHMM 0aaaHCOM O3epa PEeTioHy ITOfIi-
AIIOTBCH Ha CTiyHi Ta 6e3ctiuni. CTiuHi 03epa,
KpiM BUIIapOBYBaHH{, MalOTb BTpaTH Ha
oBepxXHEBUH 1 mizzemMHU# crTik. Bescriuni
o3epa He MaloTh BTPAT 3a PaxyHOK MiA3€MHOTO
Ta IIOBEPXHEBOT'O BHUTOKY.

PospaxyakuBogHorobasancyoseplllarbkoro
moosep’sa, mposeneHi [.}0. Hacegkinum Ta
['.I1. PabueBoro, mMOKA3yOTh, III0 YaC IIOBHOTO
3aMillleHHsS BOOU B 03€epaxX KOAUBAETHCS Bil
1,1 poky (Kpumue) no 7-8 pokiB (Cita3ssp). Lli
JaHi CBiM4aTh IPO Pi3HUH PERUM BOZOOOMIiHY
B o3epax perioHy (3y3yk, 2014).

[ocnomapcbke  OCBOEHHS  OCAiIKyBa-
Hoi Tepuropii HeBHcoke. Biabma wactuHa
[lampKoro moo3ep’d 3HAXOAUTBECSI B MeXKax
[Mampkoi TepuropiasbHOi rpomaau. B mexkax
rpoMaay BiZICyTHI BEAHKI IigIIpHEMCTBa Ta
3Ha4yHi 3a0pyAHIOBadi AOBKiAAg. [IpakTHYHO
OCHOBHHUMH 3a0pyAHIOBaYaMHU € CiABCBKE T'oC-
IIOapCTBO Ta KOMyHasbHa cdepa. Ilonang
80% TI' sHaxomuTbca B Mexax [larbkoro
HaIliIOHAABHOTO IIPUPOAHOTO TIApPKy, HKUM
i crBopeHmuii nag oxopoHm Illarpkoi rpymnu
o3ep. Ha Tepenax rpomamu Hapasi IIOB-

HICTIO YW YaCTKOBO 3HAXOAATBCS O3epa:
Critasp, Aronumep, Yopue, Kpyrae, [osre,
Kapacunenr, Comunens, Ilicoune, KpumHe,
[epemyt, [TaoTmuus, O3epre, a TaKOXK KiAbKa
MEHIIINX 03ep. B cTpyKTypi BHKOPHUCTAHHHA
3emeab TIT Ha AICOBKPHUTI 3eMAl IIpUnanae
53,1%, ciapcbROrOCIOAapchKi 3emai — 39,4%,
AyKH 1 macoBuma — 1,8%, ixmri 3eMmai (B T.4.
ceantebHi) — 5,7%.

Aumte 6% MemkaHIIB ceanmia Ilanbk
3a0e3redeH0 KaHaAi3alli€o Ta BOAOIIOCTAYaH-
HaM. Aae 3apa3 peaai3yeThcs MiKHaAPOIHUH
IIPOEKT 110 KaHAAI3yBaHHIO HACEAEHUX TEPHUTO-
piit mobau3y o3ep, a TOMy 3 4acoM OiABIIICTB
MEIIIKaHIlB OyayTh 3a0e3redeHi [IUMU IIOCAY-
ramu. Ha tepuropii rpomagy opraHizoBaHO
30ip Ta BUBE3€HHS TBEPAUX IMOOYTOBUX BiIXO-
[iB 3 IPUBATHUX JOMOTOCIIOAAPCTB Ha IOAITOH
3ax0poHeHHd ceaulra Ilaek.

MeaiopaTHUBHI CHCTEMH Ha TEPEHAX IPOMaIH
MOPAaABHO 3acTapiai, pi3UIHO 3HOIIIEHI, IToTpe-
OyIOTb PEKOHCTPYKIIii UM peHaTypaaizartii.

ExoAOTidyHY OLIIHKY $SKOCTI BOAM MOIKHA
IIPOBECTH AHIIIE JAS THX 03€P, A€ IIPOBOAUBCH

TiAPOEKOAOTIYHUME MOHITOPUHT. EKoaoriuna
OI[IHKA HgKOCTI BOAM BHKOHAHA 3TIAHO
MeTOoaAMKHM €KOAOTIYHOI OIIHKH dKOCTI

IIOBEPXHEBHUX BOJ 34 BIiATIOBIZHHMH KaTe-
ropiamu (Pomanenko Ta iH., 1998) B poboTti
(KoBaapuyk, 2022).

3a ii pe3dyapTaTaMu II0 OAOKY ITOKa3HHUKIB
COABOBOIO CKAaay | KaTeropiero gKoOCTi OLiHIO-
eTbca Boza 03. Amomumep, IV — o03. Ilicoune,
[lepemyr, AmnoBenp; VI i VII kareropiero -
03. CBiTa3s, [Tyaemenpke, Ayku, Hopae Beanke.
3a Tpodo-cammpobioAOTIYHUMH TTOKA3HUKAMU
Boxa 03. Ilyaemerns i [TepemyT ouinena Il kaa-
com i II kareropiero, o03. CBiTa3p, Aronumep,
Aykmn, Yopre Beanke — III kaacom i IV karero-
pieto; 03. ITicoune — Il kaacom i V KaTeropiero.
3a BMicTOM crieniuhidHUX PEYOBUH BOAM 03€EP
orineno: o3. I[lepemyt — II kaacy IIl kareropii,
03. Csira3p, Aronumep, Ilyaemernpke, Ayka
i Yopue Beamke - III kaacy IV kareropii, o3.
[Micoune - Il kaacy V kareropii, 03. AMHOBELb —
I kaacy VI kareropii.

3a cymMapHUM €KOAOTiYHUM iHaekcoM (I)
B poborti (KoBaabuyk, 2022) o3epa Kaacupiko-
BaHO Ha IPyIH:

1. Os3. Ilepemyt (I, = 3,03), — II xaac,
[I-1II kareropis, 3a TPUPOAHUM CTAHOM BOIHU
«100pi», 3a CTYIIEHEM YHCTOTH — «YHCTI»,
«TOCUTDH YUCTi».

2. 0O3. Aromumep (I, = 3,64) — III kaac,
[I-IV xaTeropis, 3a OPUPOLHUM CTAaHOM BOIHU
«100pi», «3aMOBIABHI», 32 CTyII€HEM YUCTOTH —
«auCTi», «cAab03a0pyaHEH .
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3. 0O3. Csitasp (I, = 4,07), I[lyaemerpke
(I, = 4,1) — IIl kaac, IV-V kareropia, 3a npu-
POAHUM CTAHOM — «33I0BIABHI», «IIOCEPEHI», 38
CTYIIEHEM YHCTOTH — «3a0pyaHEHi», «IIOMipHO
3a0pyaHEHI».

4. O3. Ayxku (I, = 4,38), Ilicoune (I, = 4,43),
AunoBenp (I, = 4,67), Yopue Beauke
(I, = 4,08) — III kaac, V kareropida, 3a IpPUPOLI-

HUM CTaHOM — «3al0BiABHI», «IIOCEpEenHi», 3a
CTYIIEHEM YHCTOTH — «3a0pyaHEHi», «ITOMipHO
3a0pyaHEHI».

Oniuka eBTpodikoBaHocTi lanpkux 03ep
Ta {i AMHAMIKY TpOBeAeHa METOAAMHU AUCTaH-
LifiHOTO 30HAYBaHHS 3eMai. 30KpeMa, IIpoBe-
[EeHO OCAIZKeHHS eBTpodikallii 03ep 3 BUKO-
pucranHaMm ingekcy NDVI (puc. 1), NDCI
(puc. 2), BHyTpIlIHBOPIYHOI AUHAMIKY i1HAEKCY
NDVI npotarom 2023 p. (puc. 3).

Bukopucranna ingekcy NDVI (Normalized
Difference Vegetation Index) gas o11inKu eBTpO-
dikarrii o3ep Haiibiabin momupeHe. Bin qo3Bo-
Asie e(PeKTHBHO OIIHIOBATU pPiBEHbH eBTPOdi-
Kallii 03ep, pPo3paxoBYEThCH SK PI3HUIIA MixK
BIIOUTTAM y YEePBOHOMY Ta iH(ppadepBOHOMY
[iara3oHax, HopMaaizoBaHa Ha iX cymy i Bizmo-
Opazkae KIiABKICTH 3€A€HOi POCAMHHOCTI Ha
IIOBEPXHi BOAH, III0 HAIIPSIMY [IOB’I3aHO 3 PiB-
HeM eBTpodikarii (NDVI).

OcHoBHi eTanu 3acrocyBaHH4 iHAercy NDVI
[AS MOHITOPHUHTY eBTpodikaliii ozep:

5.07.2023

1. OTprMaHHS  CYOyTHHKOBUX  3HIMKIB
JOCAiIKeHOI TepuTopii 3 HEOOXiMHUMM XapakK-
TEPUCTHKAMHU (IIPOCTOPOBE, CIEKTPAABHE Ta
JacoBe PO3pPi3HEHHS).

2. Pospaxynok 3HadeHb NDVI nag KoxHOTO
MmiKCceAs: 300pazkeHHd.

3. AHaniz mpocropoBoro po3momiay NDVI
3 METOI0 BUSIBACHHS [IIASTHOK 3 BUCOKHMH 3Ha-
YEeHHSIMH, 9Ki BiANOBIZAIOTH iHTEHCHUBHOMY
«IIBITIHHIO» BOIH.

4. Kopeasiztis  orpumanux kapt NDVI
3 JaHUMHU Ha3eMHUX BHMipIOBaHb BMicTy 6io-
T€HHHUX PEYOBUH, XAOPO(iAy, ITPO30POCTi BOAU
IAS KaAiOpyBaHHS MOZEAI.

Takuii migxim mo3Boasie ePEKTUBHO BUSB-
AgTH 1 KaprorpadyBaTd 30HH eBTpodikariii
B MeXKaxX 03€epHHUX aKBaTOpil, III0 CKAaHiIIe
3MiHCHUTH AWIIIE HA3€MHHUMH METOIaMH.

TakoX [AS MOHITOPHHIY CTaHy BOOOUM
BukopucroByetrbca iHpekc NDCI (Normalized
Difference Chlorophyll Index). Lle#t iHzmekc
TAKOX TICHO KOPEAIOE 3 IIpoliecaMu eBTpodi-
Kawii (muB. puc. 2). dkmo NDVI Bimobpazkae
3arasbHy KIABKICTBH 3€A€HOI POCAMHHOCTi, TO
NDCI koOHKpeTHiIlle OIiHIOE KOHIIEHTPAIIiI0
xaopodpiay y Boxi. Bucoki 3magenns NDCI
BKa3yIOTh Ha IiABUIIEHY KOHIIEHTPAIIO XAO-
podiay, a 0TXKE aKTHUBHUH PO3BUTOK (DiTOII-
A2HKTOHY Y BOJOMMI, III0 € 03HAKOIO eBTPOdi-
kaitii. OcHoBHi etanu 3acrocyBadHa NDCI naa

5.06.2023

L i
werr i e (RO

27.08.2023

Puc. 1. dparmeHTH Pi3HOYACOBUX CYIIyTHUKOBHUX 3HIMKIB i3 po3paxoBaHUMH 3HAYEHHSIMU
NDVI gas gocAiizKyBaHUX 03€ep
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1.05.2023

5.07.2023

5.06.2023

27.08.2023

Puc. 2. dparmenTy pizHOUACOBUX CYIIYTHUKOBUX 3HIMKIB i3 po3paxoBaHUMU 3HAUYEHHSIMU
NDCI nag mocaigzKyBaHHUX 03€p

MOHITOPHHTY eBTpodiKallii o3ep aHAAOTIYHI IK
1 gag NDVI

Cesonna auHamika ingekcy NDVI (aus.
puc. 3) IAd Pi3HUX 03€p CYITEBO BiIMiHHA.
Tax, HanIpuKAaz, Aad 03. AMHOBEIb y BHYTPIIII-
HBOPIYHOMY PO3MOMiAl MaKCHMaAbHI AOAATHI

0,4000
0,2000

0,0000

2

-0.2000

05:12:20.

-0, 4000

0.6000

-0.8000

-1,0000 ©

e CBITAIL —@— JIHHOBSIL

—0— [lepemyr —@—Ilicoune

—&— Jlyxi

3Ha4YE€HHd IHAEKCYy He IepeBUIlyoTh 0,3 Ha
IoYaTKy OepesHs Ta 3 KiHIld YePBHH 0 KiHII
cepniHd. B KiHIi TpaBHS 3HaA4Ye€HHS iHAEKCY
mocsrae -1, 1110 € MiHiMaABHUM 3HAYEHHIM IAS
BCix o3ep. [IpoTsaroM 4epBHS-IIOYATKY CEPIIHS
3Ha4YeHHd IHAEKCY TakKoX BimeMHi (mo -0,5).

0:11.2023
09.01.2024

-

Jhotmep

~—8— OCTpIR'AHCHKE

—@—[lynemenske —@—‘Yopne Bemnke

Puc. 3. IlopiBHSIABHA BHyTpillIHBOPiYHAa AuHaMika iHzekcy NDVI nocaigxKyBaHHUX 03ep
nporgarom 2023 p.
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[IporaroM BCBOTO IHIIIOIO Yacy XapaKTepHi
3Ha4YeHHd B iHTepBaai Big -0,2 mo 0,2.

[asg 03. Ayky 3Ha4YeHHS iHOEKCY IIPOTITOM
poky abo Big'emHi B iHTepBaai -0,1;-0,6 abo
0AM3bKi 10 Hyad. [JomaTHi 3Ha4YeHHsS Xapak-
TEepHi AWIIIE B KiHII TpaBHS, AWIIHS Ta BECh
cepmeHb, pocararoTb MakcumyM 0,1, [ag
o3epa BAaCTHBa AyKe HU3bKA BapiaOEAbHICTh
3Ha4YeHb iHAeKcy. [Ipm mpoMy BigcyTHI ekc-
TpeMaAbHI 3HAYEHHd IHAEKCY, XapaKTepHi aAsd
OKPEMUX 03€p, HAIIPHUKAA, JA] IIOIIEPEIHBOTO
o3epa.

AHaaoriyHME XapakTep BHYTPIIIHBOPiId-
HOi AWMHAMIKK IHAEKCY XapakTepHUM i1 mad
03. AtortmMmep. IIpotdarom poky mepeBazKaroThb
Bif'€MHiI 3HA4YeHHS iHAEKCYy B iHTepBaai o0
-0,4. JopaTHi 3HaYEeHHSA (O 1-0,15) xapakrepHi
B KiHIIi 6epe3Hﬁ TpaBH4 1 CepIH4.

3oBciM iHIII TeHAEHIi BAACTHUBI aad 03.
OctpiB’aHCcbKe. Big ciyng i ax [0 KiHIA
TpaBHS XapaKTepHi 3Ha4YeHHS iHAeKCy OAM3BKI
o O, BoHH HaOyBalOTh HEBEAMKHX BiJ'€MHHX
3Ha4deHb (mo -0,2) aumie B ocTaHHIHA Aekami
Oepe3nsd. Bixm modaTKy 4YepBHA A0 IOYaATKY
JKOBTHS XapakKTepHI JodaTHI 3HAYEeHHS
ingekcy (0,1; 0,2), a9Ki nepepuBalOThCA Bil'€M-
HUMM 3Ha4eHHAMH (1o -0,2) Aullle Ha IIOYaTKy
AVITIHS 1 B CEpEeNUHi CepITHSI.

[as o3. [lepeMmyT BaacTUBI BUILI 3HAYEHHS
IHOEKCY y BHYTPIIIHBOPIYHOMY PO3IIOIiAi,
BUINA ix BapiabeabHiCTD. Bin ciuHga mo mogaTky
CepIIHS XapaKTepHi HEBEAWKI [0JaTHI 3Ha-
gyeHHs iHAEKCy (mo 0,15), gki mepepuBaAuCH
Big'eMHHMHM 3HadeHHaMU iHzaekcy (-0,1; -0,7)
B cepenuHi Oepe3Hs, KBiTHS Ta B KiHIli TPaBHH.
3 moyaTKy CepIH4 i aX A0 I'pyAHs IepeBaxKa-
IOTh BiZl €MHi 3Ha4YeHHd B iHTepBaai (-0,6;0).

Cxoxoro € nuHaMmika NDVI nag o3. [licoune.
Heseauki momatHi 3HaueHHa (0;0,2) xapak-
TepHi Bif CiYHA [0 KiHIIA AWITHS, IIepepHUBa-
IOTBCS Bil’eMHUMH B Oepe3Hi-KBiTHI (mo -0,5)
i B KiHLi 4yepBHA (0o -0,2). Bin’eMHi 3Ha4eHHA
(mo -0,8) BaacTWBi 3 KiHIE AWIIHS [0 KiHII
CEepIIHd, OEILI0 3POoCTalodM [0 AOAATHUX Ha
IIOYaTKy BEPECHd 1 3HOB OILyCKAlOYUCh [0
KIiHIIS POKY.

[aa o3. [lyaemelibke BAACTHBa YU He Hal-
Hmk4a BapiabeabHicTh 3HaueHbr NDVI cepen
ycix o3ep. Big mouyaTKy ciuHsa g0 KiHIIG TPaBHS
BOHM Bim'emHi, go -0,1. 3rogoM mo KiHIA
KOBTHA — moxartHi (0,1;0,2), nepepuBaioThCcA
B KiHIIi BepeCHs HEBEAUKHUMH Bi €eMHUIMH 3Ha-
YeHHAMH. 3ro/IOM B AUCTONIAi BOHHU 3HOB 3HU-
XKYIOThCH 10 3Ha4eHb < 0.

JAg BHYTPIIITHBOPITHOTIO PO3IIOAIAY iHAEKCY
y Boxi 03. HopHe Beamke xapakTepHi BHUII
3HaA4YeHHd iHAEKCy Ta ix ammaityza. doxartHi

3gadeHHd (1o 0,05) xapakTepHi B AIOTOMY, 3T0-
JOM OIIyCKaroThcsl Huzkde 0 i AuIlle B >KOBTHI
3HOB Ha0yBalOThb OOJATHUX 3HaYeHb (mo O,1).
AGCOAIOTHI MiHIMyMH 3acpiKCOBaHi 25 TpaBHA
(-0,8), 1 aumag (-0,55)1 1 CepITHA ( 0,6).

BayTpimHbopiyHa AWMHaMiKa IHAEKCY OAS
CaiTa3ga cxoxka Ha [lyaemeneke. [JomaTHi 3HaA-
YeHHd XapaKTepHi 3 atororo (mo 0,2), omycka-
10TbCd HK4e O mpotarom 6epe3Hs-KBiTHd. [0
JKOBTHS II€PEBasKaloTh 3HAUYEHHS B iHTEpBaai
(0;0,2), nmepeprBaOYNCh HEBEAUKUMHU Bill€M-
HUMU 3HA4YEHHSIMU B YE€PBHI i AUIIHI.

LlikaBUM € aHaal3 BHABAECHUX TEHAEHIUM
pigHoro xoxy iHpekcy NDVI nag okpeMux o3ep.
3a po3paxoBaHMMHU 3HAYEHHAMH Koedilli-
€HTa Kopeasdnii piyHoro xoxay iHpekciB NDVI
IOCAIIKYyBaHUX o3ep Ta o3epa CBiTa3b, sKe
BUOpaHe €TaAOHHUM SK HaibiAble i Ha#Bi-
[OMIiIlle, OOCAIIKyBaHI 03epa MOXKHAa MOIi-
AVTH Ha 3 TpPynH: 3 OPAKTUYHO BiACYTHIM
3p’a3koM ([lepemyr, Ilyaemerpke, Arommmep,
Ayku, AvHOBelb), cAaOKuUM aomatHuM (HopHe
Beauke), caabkum Big'eMHuM (OCTpiB’dHCEHKE,
[Ticoyne). MoxkHa 3poOUTH BHUCHOBOK, III0 Ha
piuHMY Xim mpoleciB eBTpodikallii MEHIIIO0
MipO0 BIIAUBAIOTH (Pi3uKO-reorpadidHi yMoOBH,
a GiabIIor0 — po3Mipu o3ep, ix rambuHa, 3HaT-
HICTBh TigpPOEKOCHUCTEMH MIPOTHUMISATH €BTPodi-
KalliiHUM [IpOoLIecaM.

Takoxx po3paxoBaHi kKoedilieHTH Bapiarii
s pigHoro xony inaekcy NDVI okpemux o3zep.
[aa Bcix o3ep koedimieHT Bapiamii < 33%,
CYKYyIIHICTb OHOpigHa. 3a 3HaAYEeHHIMH Koe-
dirienTa Bapiatii focaigKyBaHi 03epa MOKHA
HomiAuTH Ha 3 TPYIIH:

Ayru, Awmomumep, Ilepemyt, Ilyaemeribke,
Yopue Beamke — mocuTb OAM3BKi, KOeDiIlieHT
Bapiamii He nnepeBHUITyE 2%);

OcrpiB’aHceKe, Ilicogyne i CBiTa3p MalOThb
3Ha4YeHHda KoedilieHTa Bapiawii B iHTEpBaai
2-10%j;

AuHoBelp — KoedillieHT Bapiamuii 22,57%,
III0 CBiMYUTH OPO 3HAYHY OiABIIy Bapiarliro
IMOKA3HUKIB BHyTpIiIIHBOpigyHOrO X0y NDVI.

BHCHOBKH

BcranoBaeHO, IO piBeHBb €BTPOIKOBAHO-
CTi DOCAIIKYyBaHUX 03€p He BHCOKWI. HaBiTb
BAITKY ag Giabmiocti o3ep NDVI He nepeBuIiye
0,2, a nag okpemux (CBiTa3p, Ayku, Ilepemyr,
[TyaeMmenpKe) 116 HUKYUHK. 3arasoM I11e 3yMOB-
A€HO OCOOAMBOCTSIMH 03€p, 30KpeMa, KapCTo-
BUM IIOXO/KE€HHSIM, 3HAYHUMH TAUOHMHaAMH Ta
IIAOIIIAMH BOJHOTO [13€pKaAa, BUCOKOIO CTiMKi-
CTIO IX TiZIPOEKOCUCTEM, IOPIBHIHO HEBUCOKUM
pPiBHEM TOCIOAAPCHKOTO OCBOEHHS, IIEPII 3a
BC€, CIABCBKOT'OCIOAAPCHKOIO0 BUKOPHCTAHHS
Tepuropili Hlanpkoro HaIiOHAABHOTO IIPUPOI-
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Horo mapky. [Ipore HaBiThH IAs BiZHOCHO OaAa-
TOIIOAYYHHUX B €KOAOTIYHOMY BiJHOILIEHHI 03€p
BiI4yBa€TbCA BIIAUB IA00aABbHOI 3MiHU KAIMATy
Ha CTaH 03€pPHUX €KOCUCTEM, B T.4. 1 HA €BTPO-
dikarmitiHi mponecu BopoMax. Tomy mgyzke
BaKAMBOIO € PO3po0Ka 3ax0MiB 3MEHIIEHHS
eBTPO(PiKOBAHOCTI Ta IIOAINIIIEHHH TiApPOEKO-
aorivHoro craHy llanpkux o3ep. BoHu mMarmTh

BKAIOYATH: CKOPOYEHHS HaIXOIKEeHHs OioreH-
HHUX PEYOBHH, BiTHOBAECHHS IIPHUPOIHHUX BOJIO-
OXOPOHHHUX 30H, PEryAIOBaHHS piBHA BOIHU
B o3epax, 30epexkeHHs 6i0pi3HOMAHITTS, IIOCH-
A€HHS IIPHUPOJOOXOPOHHOTO KOHTPOAIO, afall-
Tallilo 10 HACAIAKIB 3MiH KAiMaTy, eKOHOMIYHi
Ta (PiHAHCOBI MEXaHI3MHU IIPHUPOLOOXOPOHHOI
IiSIABHOCTI, EKOAOTIYHY OCBITY.

CnHCOK BHKOPHCTAHOI AiTepaTypH

Apcan O.M., Cutnuk FO.M., T'opbatiok A.O., Kykas I.I'. EKOAOTO-TOKCHUKOAOTIYHI TOCAIIKEHHS
03epHUxX ekocucteM lllaribkoro HaIioHaABHOTO IIPUPOAHOIO NapKy: OpraHiyHi TOKCHYHI PEYOBUHU V
Bomi. IIpupoda 3axiorozo Ioniccs ma npuneanux mepumopiiti. 2012. Ne 9. C. 325-328.

3y6 A.M. Owinka ekoaoriyHoro craHy o3. CBiTa3p 3a 0araTopidHOI AMHAMIKOIO POCAMHHUX
KOMIIAEKCIB aKBaAbHUX OioTomiB. [Ipupoda 3axioHozo [loniccss ma npuneeaux mepumopili. 2012,
No 9. C. 337-343.

3yayk ®.B. IIpupona 3axigHoro Iloaiccs, mpuaeraoro 10 XOTHCAABCHKOTO Kap'epy : MoHorpadis.
Aynpk : Bexa, 2014. 246 c.

Iavin A.B. AimHOKOMIIAEKCH YKpaiHckkoro Iloaicca : moHorpadia: Y 2-x 1. T. 1 : I[IpupomHudo-
reorpadidyHi OCHOBH JOCAIIKEHHS Ta perioHaAbHi 3aKoHOMipHOCTI. Ay1bK : PBB «Bexka» BoanH. Halr.
yH-TY iM. Aeci Ykpainku, 2008. 316 c.

Kapmok 3.K., ®eciok B.O. [TpupomooxoponHi Mmepexi BoanHcEKoi 06aacTi. Aymbk : Tepen, 2021.
212 c.

KoBaabuyk C.B. AHaai3 piBHS aHTPOIION€HHOr0 HaBaHTaXKEeHHS Ha IIPUPOIHI KOMIIAEKCH CTallio-
HapHUMH KepesaMu 3a6pyaHenns [lanbkoro HalioHasbHOTO TTpupoAHoro napky (IIHIII). Bicrux
HYBITI 2008. Ne 2 (42). 4. 1. C. 35-42.

KoBaaruyk C.B. Tpaucdopmaiiia Boguux 06’ektiB [llanibKoro moo3ep’s 3a pe3yAbTaTaMU OIL[IHKHA
aHTPOIIOTeHHOI'0 HaBaHTAaXKEHHs Ha moBepxHeBi Boxu. The 6th International scientific and practical
conference “Multidisciplinary scientific notes. Theory, history and practice” (November 1-4, 2022)
Edmonton, Canada. International Science Group. 2022. C. 42-45.

Kownimyk B.B., Xpucrenpka M.B. Ekoaoriuna orinka eBTpodikaiiii o3ep 6iocdepHoro pesepBarty
dIlanpkuit»r. Aepoerono2iuHuil xypHanr 2023. Ne 3. C. 62-70.

Moaruaxk 4.0. IToBepxHeBi Bogu Boanni: KoaekTuBHA MoHOTpadisa. Aynek : Tepen, 2019. 344 c.

Hazapyk K.M., Xamap [.C. CtpykTypa yrpyIyBaHb 300IIAaHKTOHY o3epa [licoune llaripkoro Harti-
OHAABHOTO IIPHUPOIHOTO ITapKy fK ITOKa3HUK Horo eBrpodikarii. Gionoeiuni Cmydii. 2011. Tom 5.
No 1. C. 131-140.

Pomanenko B.[., Kykincekuit B.M., Okcitok O.I1., ik A.B. MeToayka eKOAOTiYHOI OIIHKHU SIKO-
CTi MOBEpPXHEBUX BOJ 3a BignmoBimHuMu KaTeropiamu. KuiB : CuMmBoa-T, 1998. 28 c.

decrok B.O. CyuacHuil eKOAOTIYHUN CTAH Ta IEPCIEKTHBU €KOAOTIYHO Oe3MeYHOro CTifiKoro pos-
BUTKY BoauHcbKoI 06aacti : koaekTuBHA MoHorpadis. Kuis : TOB dlignpuemtcio «Bi Ex Eir, 2016.
316 c.

Elser J.J., Bracken M.E.S., Cleland E.E. et al. Global analysis of nitrogen and phosphorus
limitation of primary producers in freshwater, marine and terrestrial ecosystems. Ecology Letters.
2007. Vol. 10. No 12. P. 1135-1142. https://doi.org/10.1111/j.1461-0248.2007.01113.x.

GulatiR.D.,van Donk E. Lake restoration with special reference tolakesin the Netherlands: areview.
Hydrobiologia. 2002. Vol. 478. Ne 1-3. P. 73-106. https://doi.org/10.1023/A:1021092427559.

NDVI. [EaekTporHuuii pecypc]. URL: https://apps.sentinel-hub.com/eo-browser/?zoom=16&lat=
51.06328&lng=24.8132&themeld=DEFAULT-24T23%3A59%3A59.999Z (mara 3BEpPHEHHS
10.04.2024).

Normalized Difference Chlorophyll Index. [EaekTponnuit pecypc]. URL: https://custom-scripts.
sentinel-hub.com/custom-scripts/sentinel-2/ndci/ (zara 3Bepuerna 10.04.2024).

Scheffer M. The Ecology of Shallow Lakes. London : Chapman & Hall. 2015. 385 p.

Schindler D.W. The enigma of eutrophication: the productivity paradox in lakes. Israel Journal of
Chemistry. 2012. Vol. 52. Ne 2. P. 105-116.

Smith V.H., Joye S.B., Howarth R.W. Eutrophication of freshwater and marine ecosystems. Limnology
and Oceanography. 2006. Vol. 51. Ne 1. P. 351-355. https:/ /doi.org/10.4319/10.2006.51.1_part_2.0351.

Wetzel R.G. Limnology: Lake and River Ecosystems. San Diego : Academic Press, 2001. 1006 p.

286



Ukrainian Journal of Natural Sciences Ne 8
Yrpairnceruil okypHan npupooHuuux Hayk Ne 8

References (translated & transliterated)

Arsan, O.M., Sytnyk, Yu.M., Horbatiuk, L.O., & Kuklia, I.LH. (2012). Ekoloho-toksykolohichni
doslidzhennia ozernykh ekosystem Shatskoho natsionalnoho pryrodnoho parku: orhanichni
toksychni rechovyny u vodi [Ecological and toxicological studies of lake ecosystems of the Shatsk
National Nature Park: organic toxic substances in water|. Pryroda Zakhidnoho Polissia ta prylehlykh
terytorii [Nature of Western Polissia and the surrounding areas], 9, 325-328 [in Ukrainian]|.

Zub, L.M. (2012). Otsinka ekolohichnoho stanu oz. Svitiaz za bahatorichnoiu dynamikoiu
roslynnykh kompleksiv akvalnykh biotopiv [Assessment of the ecological state of Lake Svityaz
by long-term dynamics of plant complexes of aquatic habitats]. Pryroda Zakhidnoho Polissia ta
prylehlykh terytorii [Nature of Western Polissia and the surrounding areas], 9, 337-343 [in Ukrainian].

Zuzuk, F.V. (2014). Pryroda Zakhidnoho Polissya, prylehloho do Khotyslavs'’koho kar"yeru :
monohrafiya [The nature of Western Polissia, adjacent to the Khotislavsky quarry : monograph].
Luts'k : Vezha [in Ukrainian].

Ilin, L.V. (2008). Limnokompleksy Ukrainskoho Polissia : monohrafiia: Pryrodnycho-heohrafichni
osnovy doslidzhennia ta rehionalni zakonomirnosti [Limnocomplexes of Ukrainian Polissya : mono-
graph: Natural and geographical foundations of research and regional patterns|. Lutsk : Vezha
Volyn. nats. un-tu im. Lesi Ukrayinky [in Ukrainian].

Karpiuk, Z.K., & Fesiuk, V.O. (2021). Pryrodookhoronni merezhi Volynskoi oblasti [Nature
protection networks of Volyn region]. Lutsk [in Ukrainian].

Kovalchuk, S.V. (2008). Analiz rivnia antropohennoho navantazhennia na pryrodni kompleksy
statsionarnymy dzherelamy zabrudnennia Shatskoho natsionalnoho pryrodnoho parku (ShNPP)
[Analysis of the level of anthropogenic load on natural complexes by stationary sources of pollution
in the Shatsk National Nature Park|. Visnyk NUVHP [Bulletin of the NUWGP], 2 (42), 35-42 [in
Ukrainian)].

Kovalchuk, S.V. (2022). Transformatsiia vodnykh obiektiv Shatskoho poozeria za rezultatamy
otsinky antropohennoho navantazhennia na poverkhnevi vody [Transformation of water bodies
of the Shatsk Lake based on the results of anthropogenic load assessment on surface waters].
The 6th International scientific and practical conference “Multidisciplinary scientific notes. Theory,
history and practice” (November 1-4, 2022) Edmonton, Canada. International Science Group, 42-45
[in Ukrainian].

Konishchuk, V.V., & Khrystetska, M.V. (2023). Ekolohichna otsinka evtrofikatsii ozer biosfernoho
rezervatu «Shatskyi» [Ecological assessment of eutrophication of lakes in the Shatsky Biosphere
Reserve]. Ahroekolohichnyi zhurnal [Agroecological journal], 3, 62-70 [in Ukrainian].

Molchaka, Ya.O. (2019). Poverkhnevi vody Volyni: kolektyvna monohrafiia [Surface waters of
Volyn: a collective monograph]. Lutsk [in Ukrainian].

Nazaruk, K.M., & Khamar, 1.S. (2011). Struktura uhrupuvan zooplanktonu ozera Pisochne
Shatskoho natsionalnoho pryrodnoho parku yak pokaznyk yoho evtrofikatsii [The structure of
zooplankton communities of Lake Pisochne in Shatsk National Nature Park as an indicator of its
eutrophication]. Biolohichni Studii [Biological Studies], 5 (1), 131-140 [in Ukrainian)].

Romanenko, V.D., Zhukinskyi, V.M., Oksiiuk, O.P., & Yatsyk, A.V. (1998). Metodyka ekolohichnoi
otsinky yakosti poverkhnevykh vod za vidpovidnymy katehoriiamy [Methodology for environmental
assessment of surface water quality by relevant categories]. Kyiv, Symvol-T [in Ukrainian].

Fesiuk, V.O. (2016). Suchasnyi ekolohichnyi stan ta perspektyvy ekolohichno bezpechnoho
stiikoho rozvytku Volynskoi oblasti: kolektyvna monohrafiia [Current ecological state and prospects
for environmentally safe sustainable development of Volyn region: a collective monograph]. Kyiv [in
Ukrainian)].

Elser, J.J., Bracken, M.E.S., & Cleland, E.E. et al. (2007). Global analysis of nitrogen and
phosphorus limitation of primary producers in freshwater, marine and terrestrial ecosystems. Ecology
Letters, 10 (12), 1135-1142 https://doi.org/10.1111/j.1461-0248.2007.01113.x [in English].

Gulati, R.D., & van Donk E. (2002). Lake restoration with special reference to lakes in the
Netherlands: areview. Hydrobiologia, 478 (1-3), 73—-106 https://doi.org/10.1023/A:1021092427559
[in English].

NDVI. [Electronic resource]. URL: https://apps.sentinel-hub.com/eo-browser/?zoom=16&lat=5
1.06328&lng=24.8132&themeld=DEFAULT-24T23%3A59 % 3A59.999Z (access date 10.04.2024)
[in English].

Normalized Difference Chlorophyll Index. [Electronic resource]. URL: https://custom-scripts.
sentinel-hub.com/custom-scripts/sentinel-2/ndci/ (access date 10.04.2024) [in English].

287



Ukrainian Journal of Natural Sciences Ne 8
Yrpainceruil okypHan npupooHuuux Hayk Ne 8

Scheffer, M. (2015). The Ecology of Shallow Lakes. London : Chapman & Hall. [in English].

Schindler, D.W. (2012). The enigma of eutrophication: the productivity paradox in lakes. Israel
Journal of Chemistry, 52 (2), 105-116 [in English].

Smith, V.H., Joye, S.B., & Howarth, R.W. (2006). Eutrophication of freshwater and marine
ecosystems. Limnology and Oceanography, 51 (1), 351-355 https://doi.org/10.4319/10.2006.51.1_
part_2.0351 [in English].

Wetzel, R.G. (2001). Limnology: Lake and River Ecosystems. San Diego : Academic Press, 1006
[in English].

Otrpumano: 26.04.2024
[Npuitaaro: 06.05.2024

288



