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EBTPO®IKALIA KNIBCbKOIO BOAOCXOBULLIA
YKPAIHU: Oornan NUTAHHA

A.B. KYPOBCbKA,
3006y8a4 HayKo8020 cmyreHsA 00Kmopa ginocodii
3i cneyianbHocmi 101 «EKonozis»,
E-mail: an.vs.kovpak@gmail.com;
https://orcid.org/0000-0002-0588-1041
HauyioHanbHuli yHisepcumem bGiopecypcis i npupodoKopucmyeaHHs YkpaiHu
YKpaiHa, m. Kuis

AHomayjis. AKmyaneHicme pobomu nos8’a3aHa i3 HAA8HUMU NPoyecamu eempoai-
Kauii y 800olimi Kuiscbko2o 8000CxX08UWA, AKi 3 KOHHUM POKOM 8Ce MOCUSHHMbCA.
JlocnioxeHHA nposodunucs Ha ocCHO8i Mamepianie 1a60pPaMopPHUX 00CiOH eHb B0OCEHU
2021 poky (0o nmoyamky nosHomacwmabHO20 8MOpPeHEeHHS POcCii Ha mepumopito
YKkpaiHu) ma eoceHu 2023 poky (nicna nosHomacwmabHo20 emopeHeHHs). Mema
pobomu nepedbavasna 8U3HAYUMU OCHOBHI MPUYUHHO-HACAIOKO8I 38’A3KU MiOCUNeHHSA
npoyecie esmpodgpikayii eodolimu Kuiscbkozo sodocxosuwia, AKi HOABHI HUHI.
BcmaHosneHo, wo eempogpikayis Kuiscbkoeo sodocxosuuwa 8i06ysaemoca y npupooOHUX
ma aHMpono2eHHUX yMmosax. B xodi aHanizy 6yn0 8UOKpeMseHO OCHOBHI MPUYUHU
MpuUpoOHOI (nepeHeceHHA MOMCUBHUX PEYO8UH 3a PAXyHOK noseHell ma nasookis,
nocuneHHA abpasiliHux npouecis, 3MiHQ KAiIMamy ma memnepamypHo20 pexcumy)
ma aHmporozeHHoi eempodikauii (cinbcbko2ocnooapcbkuli ma micoKuli OpeHaxHci,
gilicbkosa OisnbHiICMb). AHQAAI3YHOYU MPUYUHHO-HACNIOKO8I 38°A3KU iHMeHcugikauii
npouyecie esmpogikauii, Hamu niOKpecseHO OCHOBHI HACMIOKU 8i0 GHMPONO2eHHOI
HasaHMaxeHHA 011 sodolimu sodocxosuuia 0158 800HOI Biomu (3miHa mpogiyHux
38’A3Kie y 800HIl ekocucmemi, mop pub, 3MeHWeEHHA 800H020 biopi3HOMAHIMmMS),
eanyseli HAPOOHo20 2ocrnodapcmaa (nozipweHHA ecmemu4HoI YyiHHocmi ma akocmi
800U 019 8000KOPUCMYBAHHSA, PeKpeayii ma cinbcbko2o 20cnodapcmed), d Makoxc
b6e3rnocepedHbO YMOYHEHO, WO 20/108HUMU HACAIOKamu 05 8000UMU 8 Uuinomy €
MOoKcuYHicme 800U (nossa uyiaHobakmepili, wo € wKidausumu 8a4 6iomu ma arodel;
3HUIKEHHA PO34YUHEeH020 KUCHI y 8000UMi, W0 3yMOB/IE Hecripuamausi ymosu 045
(PyHKUiOHY8aHHA Biomul).

Knwuoei cnosa: Kuiscbke soldocxosuwie, esmpodpikayisa, mo4kosi Oxcepena
306pyOHeHHs, Oughy3Hi Oxcepena 3a6pyOHeHHS, 3MIHA KAiMamy, NOXCUBHI pevyosuHU,
AKicmb 800U.
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Bcmyn.

B VYxpaini Bci chepu rocrogapcbkoi
TSUTBHOCTI (BOZOIIOCTav9aHHsI, 3POIICH-
HsI, pHOOPO3BENICHHS, PEKpeallist TOIIO)
HampsiMy 3aJeXaTh Bil e(EKTHBHOC-
Ti (DyHKI[IOHYBaHHS BOJHOI TOJITHKH
(Strokal V.P., 2021), sixa mae 3abe3rie-
YyBaTH SIKICHOIO Ta OE3[IEYHOI0 BOIOIO
y nocratHiil kimpkocti (Strokal V.P.,
Kovpak A.V., 2022a). Opnsiero i3 mpu-
YHH TOTIPIICHHS SIKOCTI BOOH SIK MJIS
HApOIHOTO TOCIONApCTBA, TaK 1 IS
BOJHHX 00’€KTIB € MOCHJICHHS Y BOIO-
HMax MmpoIieciB aHTPOIIOTEHHOTO EBTPO-
¢yBanus (Dmitrieva, O. et al., 2023;
Mishra R.K., 2023).

3okpema, KwuiBchke BogOCXOBHIIE
3aiiMae HalBUIIE TIOJIOKEHHS Y KacKal
JHITPOBCHKUX BOIOCXOBHII Ta BiJHO-
CHUTBCSL IO KaTeropii «BEIUKUX» BOIO-
cxoBuml Ykpainm (Khilchevskyi V.K.,
Hrebin V.V., 2021). Kuiscbke Bomocxo-
BHIIC — II€ JMHAMIYHA TiIpOCHUCTEMA,
sIka BUHUKJIa Ha MICIIi 3aTOIUICHOI 3a111a-
BHU Ta OeperoBux Tepac pidok JIHimpo
ta [Ipun’sate (Zub, L.M., Tomchenko,
0.V, 2015). Iarencudikaris ciabCchKO-
TO rOCIOAapCTBa Ta 3MiHA KIIIMaTy BBa-
JKAIOTHCSI OCHOBHUMH YHHHHKAMH, IO
MIiJACHITIOIOTh TIPOSIBU HEOC3MEKH aKy-
MyJSIii OI0TeHHUX PEYOBUH B PE3yib-
TaTl TPYHTOBO-EPO3IHHUX MPOIECIB Ta
MPOBOKYIOTh «IIBITIHHSD BOIM MPH ITiJI-
BHIICHI Temreparypu moBiTps (Pichura,
V.1, 2016). IIpote BapTO 3a3HAYUTH, IO
AQHTPONOTeHHHI BIUTHB Ha BooiMy Ku-
{BCHKOTO BOJIOCXOBHIIA BiIOyBa€THCS
MOCTIHHO, HOCHUTh CHUCTEMHHH Xapak-
TEp Ta MPOSBISIETHCS Yepe3 BHYTPIII-
Hi (TOUkOBI Ta Audy3HI 3a0pyaHEHHS,
CIIOBUTRHEHHS pycia Tedil, Jaerpajais
naHaAmadTiB) Ta 30BHIIIHI BIUTUBY (Bil-
CBKOBI JIii, pyiHYyBaHHS BOJHOI iH(Dpa-
CTPYKTYpH, HecTabilbHa EKOHOMIUHA
CUTYyalIlisl, HU3bKUI PIBEHb COIIAIbHUX

3ax0JliB, HECIPOMOXHICTh 3abe3rie-
YEeHHS BHCOKOE(DEKTHBHHMX TEXHOJIOTIN
ouuIIeHHs cTiyaux Box) (Strokal, V.P.,
Kovpak, A.V., 2022b).

Amnaniz ocmanuix 0ocnionceno
i nybnixauiii.

bararo BYeHHMX-HAyKOBIIIB 3aiiMa-
IOThCS TIHTAaHHSMH, IO CTOCYIOTHCS
SKOJIOTIYHOTO CTaHy BOJOCXOBHII. Y
npargix Imurpiea O.0., Lanko H.C.,
Menbnik JI.B., €menpsaoB C.I1. pos-
KpUTI HAyKOBi MiJXOJAX Ta TPUHIUIH
JOCII/DKEHHST TIpoIeciB  eBTpodikarii
CKJIAZIOBUX HABKOJHIIHHEOTO Cepelo-
BUIIA Ta OOIPYHTOBAaHE BHKOPHCTAaH-
Hs TIrMEHTIB (DITOTUIAHTKOHY IIOJI0
OLIIHIOBAHHS CTYIICHS EBTPO(YBaHHSI
BogoiM (Dmitrieva, O. et al., 2023).
Cyxononscrka 1.JI. Ta KoBambosa I.B.
JOCITI/DKYBaJId  BIUIMB  BMICTY  CIIO-
JYK HITPOT€HY Yy BOJOHMMAax Ta Horo
BILUIMB Ha (DITOIUIAHKTOH Yy BOJOWMAaXx
(Kovalova, 1.V., & Sukhodolska, I.L.,
2023). Buenumu 3poOineHui aHaui3
BOJOHM 3 BHKOPHCTAHHSM METOIUKHU
OLIIHKH EKOJIOTIYHOTO CTaHy BOIOWMH
Ha OCHOBI EHTPOIIHHO-3BaKEHOTO 1H-
JICKCY SIKOCTI BOAM JIIISHKH p. JIHITpO
(Bezsonny, V.L., 2023). Takox BueHH-
MU JOCITIDKYETBCSI TUTAaHHS PO3BUTKY
MPOIIECiB  eBTPOQIKAIl KOMIIOHCHTIB
JOBKIJUISL Ta HACHIIKH TAHOTO IIPOIe-
CYy Y BHUIVISII «IBITIHHS», IO MOXE
MPU3BECTH 10 JAerpanarii MpupoTHUX
BOJIHUX OIOICHO3IB, MOMYJAIi 1 Ha-
BiTh B IiJIoMy ekocucteMu (Dmitrieva
0.0.and others, 2023; Akinnawo S.O.,
2023). ExosoriuHi, CTaTUCTHYHI Ta iH-
TerpajbHi METOIW aHaji3y TNpoIecCiB
eBTpodiKaIlil JOCTIHKYBAIA BYCHI 3
Benukoi bpuranii Ta Kurtaro (Zhang,
Y., Li, M., Dong, J. and others, 2021),
Hinepnaunie ta Asctpii (Strokal M.,
Kahil T., Wada Y., Albiac J., Kroeze C.,
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2020; Suresh K., Tang T., van Vliet M.,
Bierkens, M.F., 2023). ITixxix mozaemnto-
BaHHS Ta ONTHMI3allii, 3aCHOBaHUI Ha
CKJIaIHOMY 1HJEKCI eBTpodikaiii s
BU3HAYCHHS HABAHTAXXCHHSI, PO3MOLIi-
JICHOTO KiJIbKOMa MOXUBHUMH PEUOBH-
HAMH HABEJICHO Y Mpalsix 3apyOiKHHUX
BueHnx (Yang Y., Li K., Liang, & Wang
X.,2024; Akinnawo S.0O., 2023). Bruus
mporieciB eBTpodikallii Ha SKICTb MUT-
HOI BOJIM TaKOX € aKTYalbHOK TEMOFO
HaykoBliB (Mishra R K., 2023), ski 30-
CEepeKYIOTh yBary Ha BaroMOCTi O4YH-
IeHHs1 eBTPO(MHOT BOAU ISl MUTHUX Ii-
Jiell, OCKIIBKH BBXKAIOTH 1[0 €BTPO(HA
BOJIa CTAHOBUTH CEPUO3HY 3arpo3y st
37I0pOB’sI TBAPHH, JIFOICH.

BiamoBigHo 10 CKa3aHOro, SKiCTh
BoziotiMu KHBCHKOTO BOIOCXOBHIIA TIO-
TpeOye OLTBII 3HAYHOT YBaru JJIsl TOCTi-
JUKeHHsI, OCKIJIbKHM 3a0e3redye BOIO0
2/3 wactuau KwuiBchkoi o6iacti. 3Ba-
JKarO4u Ha mpoOsieMu eBTpodikallii, sKi
HAsBHI y BOJIOWMI BOIOCXOBHIIA, JaHE
MUTaHHS MOTpedye OULIBII JETaTBHOTO
aHaNi3y HAa BHSBICHHS OCHOBHHX ITPH-
YUHHO-HACIIIKOBUX 3B’ A3KIB M1 ACUJIEH-
Hs MpoueciB eBTpodikartii, siki nmporpe-
CYIOTh Y JIaHil BOJOWMI.

Mamepianu i memoou
00CTTiONHCEHHA.

JocmimpKeHHsT IPOBOAMIINCS HA OC-
HOBI MatepianiB JabOpaTOPHUX TOCTi-
JokeHb Bocenn 2021 poky (10 moyarky
MMOBHOMACIITa0OHOTO BTOPTHEHHS pO-
cil Ha TepHUTOpif0 YKpaiHH) Ta BOCCHHU
2023 poky (micisi MOBHOMACIITAOHOTO
BTOprHeHHS). Mema po6omu tepen-
0adana BH3HAYUTH OCHOBHI INPHYHH-
HO-HACJIAKOBI 3B’A3KM  MiACWICHHS
nporieciB eBrpodikarii BogoiMu Kuis-
CHLKOT'O BOJIOCXOBMIIA, SKI HasBHI HUHI.
OCHOBHHMU 3aBIAHHAMHU poOOTH Oyiio
BHOKPEMHTH NPUYUHH TIOSIBH TIPOLECIB

MIPUPOIHOI T AHTPOIIOTEHHOI eBTPOdi-
Kallii y BOJOMMI BOJIOCXOBHIIA; 3p0O0OH-
TH aHajli3 OCHOBHMX HACIIJIKIB IOSBU
mporieciB  eBrpodikamii BOJOWMH Ta
Bi10Opa3UTH iX OCHOBHI POOIEMHU IS
BH/IiB IPUPOJOKOPHUCTYBAHHS Ta BOJHOT
€KOCHCTEMH.

Pesynvmamu docniosncenHs
ma ix 062060peHHA.

KuiBchKe BOJOCXOBHUIIIE MA€ BaXKITH-
BE 3HAYCHHS JIJISI PETYINIOBAHHS PIYKOBO-
O CTOKY B HUHIIIHIX peaisx (Sryberko,
A.V., 2022). Cinig 3a3Ha4TH, 10 JaHE
BOJJOCXOBUIIIE BUKOHYE DPSJ Ba)KITUBHX
(GyHKIINW, 30KpeMa BOIHO-PETYJIsIiii-
HY, 3aXHCHY, BOIOTOCIIONAPCBHKY, PH-
0OroCromapCchKy, CKOJOTIYHY (YHKIIT
(Strokal, V.P., Kovpak, A.V., 2022a).
Jesiki 13 (QyHKIIHA MeperuniTaroThes 13
norpedaMu HApOAHOTO TOCIONAPCTBA,
30KpeMa BOAOTOCHOAapchka (HYHKITiS
BIJIMOBiTa€ 3a MOTPEOH SK BOAOIIOCTA-
YaHHS, 3pPOIICHHS Ta PUOOPO3BEICHHS
(Strokal, V.P., Kovpak, A.V., 2021a;
Strokal, V.P., Kovpak, A.V., 2022a).

30KkpeMa BYEHI HAa3WBAIOTH BOJO-
cxoBuIa p. JIHinpa «eBrpoGHUMHU BO-
nocxouinamuy (Dmitrieva O.0. and
others, 2023), siki € JpKepelaMu BOJIO-
MocTayaHHs s 2/3 yacTHHUA YKpaiHu.
BinmoBinmHo, Tmporiec  eBTpodyBaHHS
MOCWIIOE Y BOJAOWMMI TIPOLIECH EBTPO-
¢bikarii — «IBITIHHSI BOJOWNM» — IHTCH-
CHUBHOTO PO3MHOXEHHS  (DiTOIJIaHK-
TOHY y BOJOWMI, SIKHH CIPHUHUHIOE
3HAYHI EKOJIOrIYHI HACHIAKHA IS BCIX
cep rocnoaapchKoi TisTbHOCTI (prbo-
PO3BEACHHSI, BOAOIIOCTAYaHHS, 3POILCH-
Hsl, HAITyBaHHS TBapuH TomIo) (Strokal,
V.P., Kovpak, A.V., 2021a; Boyd C.E.,
& Boyd C.E., 2020). Bapro yTounurwy,
10 came 3a0pyAHIOBaYi BOZOHMHU € TIPO-
JYKTaMH JKUTTEISUTBHOCTI TUTAHKTOHY 1
noripmeHHst sikocti Boau. Lli mporecu
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HaHOLIbIIe MPUTAMaHHI 03epaM Ta BO-
JOCXOBHUIIIAM, aJPKE BIJIHOCHA HEPYXO-
MICTh BOTHOTO CEPEIOBUIA CIIPHSIE Ha-
KOIMMWYCHHIO y BOJHIM TOBIII GiOTeHHUX
eneMmeHTIB (Sryberko, A.V., 2022).

Bapro 3a3HaunTH, MO NPOTITOM
octanHiX 50 pOKiB JHWHaAMiKa pi3HOMa-
HITTSI (iToriaHkToHy KHiBCBKOTO BO-
JOCXOBHIIIA ITOCTIHHO 3pocTac. 3a NaHu-
Mu jpociipkensb (Scherbak, V.I., 2015)
TAKCOHOMIUHUM CKJaa (DiTOMIaHKTOHY,
SIKUM TIPUCYTHIW y BogoriMi KuiBChKo-
ro Bojocxosuma ckiaamae Cyanophyta,
Euglenophyta, Diphyta, Cryptophyta,
Chrysophyta, Bacillariophyta, Xantho-
phyta, Chlorophyta. Yactka cuHBO-3€-
neHux Bogopocrei ckinamae 10-14%. B
XOJll TOCITI/PKEHb BUCHHUX, OyJTI0 3a3Haue-
HO, 1110 cyKIiecist (iTormmankToHy Kuis-
CBKOTO BOJJOCXOBHIIA XapaKTEPU3YETh-
cs SK 3€JICHO-I1aTOMOBO-CHHBO3EICHA
(Scherbak, V.1, 2015).

EBpodikartis € cepiio3HOI0 €KOJIOoT Y-
HOIO TIpoOIeMoro BogoiimMu KuiBchbKkoro
BOJJOCXOBHIIIA, 10 BHHUKAE KOIU HAJ-
JUIIOK TTOKHUBHUX PEUOBUH TOTPAILISIE
y BOIOWMY, IO BiITIOBIIHO MPU3BOIHUTH
JI0 HAJUIMIIKY MPOCTUX POCIHH ((iTor-
JAHTKTOHY). Lle#t mporiec Mae cepio3Hi
HACIIJKHA sl SIKOCTI BOIU Ta BOIHOI
exocucteMu KHUIBCBKOTO BOIOCXOBH-
ma (Strokal V.P., Kovpak A.V., 2021a;
Strokal V.P., Kovpak A.V., 2022b).

3 mi€ro METO0 HaMu OyJI0 TpoaHalli-
30BaHO MPUYMHHO-HACIIIKOBI 3B’SI3KU
MOCHUJICHHSI MPOIIECIB eBTpOdiKallii, sKi
MH CHOCTEPIraeMO MPOTSITOM OCTaHHIX
pokiB gociimkeHHs. OCHOBHUIN Haro-
Joc Oysio 3po0JIEHO Ha aHali3i BMICTY
MMO)KUBHUX PEYOBHH (CIIONYK a30Ty Ta
(docdopy), piBHS 3a0e3MEUESHOCTI BO-
NOHMH pO3YMHEHNM KucHeM (Strokal
V.P., Kovpak A.V., 2021a; Strokal V.P,,
Kovpak A.V., 2022b).

Bapro 3azHaumtm, moO Ha SKICTH
BogorMH KHIBCHKOro BOIOCXOBHIIA

BIUIMBAIOTh SIK AaHTPOIOT€HHA eBTPO(di-
Kallisi, Tak i npupojaHa (tadm.l, puc.1).
IIpuponHa eBTpodikallisi Bi0yBaeThCs
yepe3 MPUPOJIHI MPOIECH 1 € MOBUIbHI-
11010, i1 MOYKHA MPOCIIIKYBATH B Yaci Ta
B JUHAMII BPaxOBYIOUM CTAaTHCTHYHI
JlaHl TIOTIEPEIHIX OCIIPKCHh HAayKOB-
uiB. Ilpore aHTpororeHHa eBTpodika-
il XapaKTepU3yeTbCsS MPUCKOPCHUM
MIPOIIECOM, SIKHi Ma€ OUITBII BUPAKCHHH
Xapaxrep.

Ciig BIAMITATH, IO OCHOBHHUMHM
NPUYMHAMA TOCHIJICHHSI MPOIIECIB TPH-
POAHOT eBTpodiKallil € 3MiHa KIIMAaTY,
30KpeMa MiIBHIICHHs PiBHS TeMIepa-
TYpH TOBITPSI, IO CIPUYUHHIO 301JTb-
IICHHS KUTBKOCTI HEPIBHOMIPHUX OIla-
JIiB, HAsBHICTH OE3MOPO3HOTO MEpioay
(2021 pik), TOSBY HETHIIOBOI IMOCYXH
y mepiomu BecHH Ta BoceHH (Strokal
V.P., Kovpak A.V., 2021b; Snizhko, S.,
2021). Jani mpolecd CHOHYKald J0
TIOSIBY TTABOJIKIB Ta MTOBEHIB, SIKi Y CBOIO
4epry CIPHYMHWINA TOCHJICHHS adpa-
31HHUX MPOIIECIB Ha MpaBoMy Oepesi Bo-
JOCXOBHIIIA, 3apPETYILOBAHOCT] y HETJIH-
OOKHMX MiCISIX BOIONMH, 10 3MCHIIICHHS
TIMOMHU BOJOUMH.

Aumponoeenna esmpoixayis BO-
JOWMH Ma€ YiTKO BHPKCHHH XapakTep.
30kpeMa HaMH OyJnOo TPOCIIIKOBAHO
BIUIUB aHTPOIIOTCHHUX YNHHHKIB Ha BO-
JIOHMY BOIOCXOBHIIA (CLIBCHKOTOCIIO-
JApChKUK JIpeHaX, MIChKUH JIpeHaXK,
BiliHa) y 2021 pori ta B 2023 pomi. Ha
pucynky 1B ta 1I" 3a 2021 pik mocii-
JDKCHHS — CXCMAaTUYHO HABEICHI OC-
HOBHI aHTPOTIOTCHHI YMHHHUKH Ta (HOTO
Micip gociipkenHs. Ha ¢oro moxe-
MO TPOCITIJKYBaTH YacTKOBI MpPOILECH
eBTpodikarii, Mop pub y Micigax Oins
c. Ka3opoBuui, HasBHICTh MOXHBHHUX
pedoBuH. Cimij 3a3HAYUTH, IO BIUIUB
pivok Kizka Ta IpmiHb Mae BakiuBe
3HAYEHHS, OCKIJIbKH y iXHIX BOAax Mic-
TATHCS TIOKWBHI PEYOBHHU Ta iHIII 3a-
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1. EBrpodixyBanns KuiBcbKoro Bogocxopuina

I[Ipupoana esrpodikanist

AHTpONOreHHa eBTpodikauis

Hpuunna: 3amonnenns abo nepenecenms
NOJICUBHUX peyogun: CE30HI TOBEHI Ta Ta-
BOZAKHU, SIKi CHPUYMHMIN OO NEPEMiICHHS
MIOKUBHUX PEYOBHH 13 3eMIIi 10 BOIOHMH, Ta
BIJIKJIQJICHHS 1X Ha JIHI BOJOCXOBHIIA, YTBO-
PIOIOYH OCau.

Hpuunna:  Cinbcokococnodapcbkuil  Ope-
Hadc: C.I. TIpaKTHKa Iiependadae BUKOPHU-
CTaHHs JIOOpHB, OaraTux CHOJYyKaMH a30Ty
ta (ocdopy, sKi i gac IOy 3MUBAIOTHCS
3 TIOJTiB 10 BOIOMMH BOZOCXOBHIIA

HasuicTs | [Ipornosyemo mo 1e BinOysa- | HasBHicTh | B3nosx mpaBoro Oepera Bomo-

npobneMu: |€TbCsl Ha MpaBill CTOPOHI BO- | IPOOJIEMU: |CXOBMINA PO3MILIEHI IIpUBAT-
JIOCXOBMINA, OCKIIBKM Ha I HI CUJIbCBKI HACENCHI MyHKTH
TepuTopii MNPHUCYTHI OOBaIM (Hogi ITerpisui, Crapi Ierpis-
ta ocunu (Bix c. Cyxomyuus mi, Jhorik, HemuniB, Kaza-
1o c¢. Crapi IlerpiBi), HasiBHI poBuui, Jlumep, ImiGiBka), B
abpa3iiiHO-3cyBHI Ta abpa3iii- SKUX BEIEThCS JIOKAJIbHA CLib-
HO-00BaNbHI mpouecu abpasii CBKOTOCIOJIAPChKa  JTISUTBHICTD
(Bim Mexx c¢. Mikrip’s 10 c. (Strokal, V.P., Kovpak, A.V,
Crapi IlerpiBui) (Strokal, V.P., 2022b). BixnosigHo He mepen-
Kovpak, A.V., 2022a). Ilin 0aueHo HISKUX KOHTPOIIOHOYNX
4ac JIOCIIDKEHb CIIOCTEpirain 3aXOJiB 1010 BHKOPHCTAHHS
albpasiiiHi pouecu JIOOPHB CEIISTHAMH.

Hacninku: |CnoBinekHeHHst pycna  piuku | Hacmigku: | HeKkoHTposiboBaHE HalIXO/KEH-
(mBuKocTi Tedii) Hakormuen- Hs NOXHMBHUX PEYOBUH Y BO-
Hs1 OioMacy Ha JIHI PiuKH (3MCH- JIOMMY BOJIOCXOBHIIA
HIy€eThes TNIMOUHA pyclia)

Hpwunna: 3uvina knimamy ma memnepamy-
pu: 30UTBIICHHS KUTBKOCTI HEPIBHOMIPHUX
omnaiB 3a ocTanHi 10 pokiB, KOJMBaHHS TEM-
nepartyp (Big ILyke BUCOKUX JI0 HU3bKUX, a00
HasBHICTH 0€3MOPO3HOTO MEePiofy, sIK Ie Oyiio
y 2021 porii)

Mpuunna: Micekuii Openadic: y MicTax Ta
CUTbCHKHX HACENICHUX MYHKTAX YTBOPIOETHCS
3HaYHa KUIBKICTH CTIYHUX BOJ, JTOIIIOBUX CTO-
KiB 1 IPOMUCIIOBUX BiAXOAIB, siKi Oarati mo-
JKUBHUMH PEIOBUHAMH Ta 3a0pyIHIOBAYaMH

KuiBcbke BOIOCXOBHUILE Ma€e
TPaH3UTHY (CTOKOBI BHUAU Te-
yiif — npaBuil Geper BOLOCXO-
BUIIIA) Ta HETPAH3UTHY 30HY
Tewili (BomHI Macu — JIBHUH
Oeper Bomocxosuina) (Strokal,
V.P, Kovpak, A.V., 2022a). 3a
nmannmu (Strokal, V.P., Kovpak,
A.V.,, 2021b) 3 2016 p. cnocre-
piraeThes TiBHICHHS TEMIIC-
paTypu TOBITpSL B CEpemHbO-
My Ha +1,7 °© C Bulle HOpPMHU.
3aJIekKHICTh Bl TeMIeparypu
HOBITPS NPOCTIJIKOBYEThCS 32
HOKa3HUKAMU ITOKHBHHX PEdO-
BUH Y BOJII.

B nepion 3 BucOKuMU TeMmIepa-
Typamu HOBITps (BIITKY) IpoO-
necu eBTpodikalii  MOCHITO-
I0ThCs1. 30€piraeThes TCHICHIIIS
JI0 301IbLICHHS IHTEHCUBHOCTI
onais (rpyaess 2019 p

Hassuicts
npooneMu:

HassricTh
npooneMu:

B3nosxk mpaBoro Gepera Boo-
cxouma 75% mpucaanOHUX
MPUBATHHUX JAUITHOK HE MAlOTh
LIEHTPAJII30BAHOTO  BOJIOBI/IBE-
nenns (Strokal, V.P., Kovpak,
A.V., 2022b). BigmosimHo BH-
Bi3 KOMYHAaJbHUX CTIUHHX BOJI
3 BUTPIOHHX sSIM HE KOHTPO-
JIIOEThCS,  HAsABHICTH OOal-
TOBAaHUX BUTPIOHUX SIM 3TiJHO
BHMOT HE KOHTpoOstoeThes. Ha
mpaBoMy Oepe3i 3HaXOAATHCS
C.. Ta TPOMHKCIIOBI MiANPH-
emctBa (TOB «Uirncu JIrokcy,
TOB «Arpomacy). Jlia cropo-
Ha BOJOCXOBHIIA IPEICTABIICHA
3€JICHOI0 JTICOCMYTOI0 Ta 0a3a-
MH BigmounHky (Strokal, V.P,
Kovpak, A.V., 2022b).

Hasxanp mpotsirom AociipKeHb
(2020-2023 pp.) Mu HE 3MOIIH
orpumarH iH(opmaIliro mpo
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BUIIAJIO MiBTOPAMICSUHI HOPMU

onanis (Strokal, V.P., Kovpak,
A.V., 2021b) Ta NOsSBU HETH-
noBoi nocyxu (Snizhko, S. and
others, 2021).

HasBHICTH CHCTEMH OYHCTKH
CTIYHUX BOJI HA MiAPUEMCTBAX
SKi 0e3MocepeIHbO CKUIAK0Th-
Csl Y BOJAOWMY BOIOCXOBHIIIA.
Takok B3IOBXK JIiBOI CTOPOHH
MU TIOCTIHHO CIIOCTEpiraiu He-
CaHKI[IOHOBaH1 CMITTE3BAIMIIIA,
skl posMiteni Oymu 3a 50-100
METPIB BiJl BOIOIMHU.

Hacminku:

BinOymucs 3miHM y Mopmensix
IUPKYILIT BOAU, IO CIIPUYH-
HIJIM 10 3MCHILCHHS IIBUJIKO-
CTi Te4il, YUM CaMUM 3YMOBHB-
MW TIPOLIECH 3apPeryIbOBaHOCTI
BojiocxoBmia (Strokal, V.P.,
Kovpak, A.V., 2021b)

Hacmigku:

B npobGax Boau, siki Oynu Bi-
nibpani OLIA MiANPUEMCTB Ta
B3JOBX JIBOTO Oepery BOJIO-
cxoBumia 3a 2021-2022 poxu
CIIOCTEpiraju 3Ha4HE IEePEBU-
[IEHHS MTO)KUBHUX PEYOBHH Ta
HasIBHICTb CMITTSI Y BOJOMI
(mmactuky)  (Strokal, VP,
Kovpak, A.V., 2022b). TIpo-
THO3YEMO IO JaHa CHUTYyaIlis
crpusia 30UTbIICHHIO OioreH-
HOTO HAaBaHTAKEHHS Y BOJIOMMI,
OCKUIBKM B OOHIH 13 TOYOK
Binbopy mpod (c. Kazaposuui,
2021 p.) Oymo 3HaiijeHO MOp
pu6. B iHmii touni (3a 10 kM
Bix Kwuiscekoi 'EC mo npam-
61) y 2021 pori criocrepiranu
HAsBHICTb 3aMYJICHHS, IOSIBH
HE3HA4YHOI KUIBKOCTI IiaHOOaK-
Tepiit, mpote Bocenu 2023 poky
— HAasIBHICTb BOIOPOCTEH 301J1b-
uacs y BOIOUMI CyTTEBO 1 MU
CIIOCTEpIrajiy 3Ha4YHi MOCHIICHI
MPOLIECH EBTPOQIKAILiI.

Mpuunna: Biticbkosi Oii: pyliHYBaHHS BOJI-
HOI 1H(pPACTPYKTYpH, IO IPU3BOAUTH JIO
MaCOBHX 3aTOILUICHb TEPUTOPIH, BUHOCY MO-
JKMBHUX PEUOBMH Ta PI3HOTO poay 3a0pyu-
HIOBA4iB JI0 BOJAOHMH, BOITHOTO IePilUTy s
BCIX BH/IIB HAPOJHOTO TOCIOAAPCTRA

HasgBHicTh
poOIeMu:

Cunig 3a3HauuTH, MO 3 IOYAT-
Ky MOBHOMACIITaOHOTO BTOp-
THEHHsI pocii mpuoepexHi 30HU
BOJIOCXOBHIIA, JaMOM, TiIpo-
TEXHIYHI CIIOPYIH MOCTIIHO 3a-
3HAIOTh BIUIUBY. 3 METOIO 3aXH-
cty M. Kuesa, 25 motoro 2022
poky Oyna 3pyiiHOBaHa Jamoa,
110 3axXHUILaIa A0IuHy p. Ipninb
Bix 3arommenns. BiamosimHo,
micnst pydHYBaHHS BifOys10Cs
3Ha4YHEe 3aTOIUICHHs cin Jlemu-
JB 1 yacTKoBO ¢. Ko3aposuui,
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B TOMY YHCIJI — 3aTOIUIEHI Me-
JiopoBaHi  yrijas. 3aTorieHa
QUITHKA B HAsBHOCTI 1 HHHI,
TOOTO cutyauis 3 2022 poky 1o
2023 pik BKJIOYHO HE 3MiHH-
nacs. Ha niit ginstHIi Moskemo
CIIOCTEpIraTl SIK HAaCEJICHH]
noButhk pudy (Strokal, V.P. and
others, 2023).

3 noniB Bi0OYBCs 3MUB BETUKOL
KUIBKOCTI OpraHiyHUX, OioreH-
HHUX PEYOBHH, BiJIXOJIIB Pi3HOTO
xapakrepy (MOKPHIIKH, TLIac-
TUKOBI IUIALIKH, CKJIO, TBEPIl
moOytoBi  Bimxoan) (Strokal,
V.P. and others, 2023). ITinrBep-
JDKCHHSIM IIbOTO € HAsBHICTh
71a00paTOPHUX JIOCIIIKEHb, B
SIKHUX MOpPiBHAHO 13 2021 pokom
(o pyiHyBaHHS aMOu) BMICT
MIO)KUBHUX PEUOBUH 301IBILIHB-
cs no 3 pasiB) (Strokal, V.P,
Kovpak, A.V., 2022c¢).

Hacmigku:

3arajibHi HaCTIIKU:

Jlns  BomHO1  OioTH

(exocucrema):

— 3minu y eudosomy cknaoi (TpodivyHuX 3B’43Kax) BOAHOI Oi0TH

— 3azubeny pubu BHACTIZIOK 3MEHIICHHS KUIBKOCTI PO3YMHEHOTO
KHCHIO Y BOJI

— 3menwennn 6iopiznomanimms 3a paxXyHOK IPUTHIUEHHS 1X poCTy
3a PaXyHOK aKTHBHOTO IBITIHHS BOIOPOCTCH

Jis ramyseit Hapon-
HOTO  TOCrojapcTBa
(BUIM BOJOKOPHCTY-
BaHHS)

— Hozipwenna ecmemuunoi yinnocmi 600oimu. 30kpeMa HaMip-
HHH piCT BOIOPOCTE MOXKE MPU3BECTH 10 IOMYTHIHHS Ta KaJlaMyT-
HOCTI BOZIH, IIOSIBU HETIPUEMHOTO 3arlaxy i 3MiHU KOJIBOPY, L0 MOXeE
3poOHTH BOIY HETIPHIATHOIO JUIS PEKPEaiifHIX 3aX0/IiB.

— Hozipwenns axocmi 600u ma it docmynnocmi. BMicT moXXMBHUX
PCYOBHH 3yMOBIIIOE OiOreHHE 3a0pYAHEHHS BOIOWMH, 110 CTBOPIOE
3arpo3y IS BUKOPHUCTAHHS JaHOI BOAU y TaTy3sX CLIBCBKOTO FOCHO-
JapcTBa (POCIMHHMIITBO Ta TBAPHUHHHIITBO) Ta B PHOHIN rarysi.

JIns BOAHOI eKocHc-
TeMd Ta B cdepax
rocroJapcTBa

— Tokcuunicms 600u - NOSIBA TOKCHHIB 1liaHOOAKTEPil (MIKPOITHCTH-
HM) € IMIKIZJIMBUMH JUIsl BogHOi duiopu Ta (hayHM Ta CTaHOBISTH
HeOe3MeKy Ul 3[0pOB’sl JIIOAUHY IPH MOIAJaHHI B cepeauHy abo
yepe3 MPsIMUE KOHTAKT 13 3a0py/IHEHO0 BOJIOK. TaKoK TOKCHUHICTh
BOJIY CIIPUYMHIOE Ae(hilUT BOAH Y BCIX raly3sx FOCIONapCTBa.

— 3Husicenna po3uunen020 KucHio, 110 IPUTHIUYye PO3BUTOK Ta PO3-
MHOKCHHS BOJIHOT 010TH, a TaKOX BIUIMBA€E HA PHOHY Taiy3b rOCIO-
JlapcTBa. 30KpeMa y Mipy 3pOCTaHHS MOMYJIALIT BOIOPOCTEH TOBCTHI
IIap Ha IIOBEPXHI BOJM MOXe OJIOKYBaTH COHSYHE CBITJIO, IIE 3aBaKa€e
3aHypEHHM BOIHHUM POCIHHAM (DOTOCHHTE3YBaTH Ta BUPOOISATH KH-
CCHb
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10&3
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Puc.1. — CxemaTuuHe 300pazkeHHs] IPMYUHHO-HACTIIKOBUX 3B’ A3KIB
inTeHcudikauii npouecis esrpodikauii Bogoiimu KuiBcbkoro Bogocxosuia
(A — NpUYMHHU Ta HACJHIAKM Big npupoaHoi esTpodikauii; b — npuunnu
Ta HACJHIIKHU BiJ anTponorenHoi esrpodikanii; B, I' — BnjuB Ha Bogoiimy
AHTPONOTeHHOI0 HABAHTAKeHHs BilMOBiIHO 10 nocigxeHb Bocenu 2021
POKY (IpUYMHHU Ta Hacaiaku HaBeneHi y Ta0xa.1); I, E - BiuiuB Ha Bogoiimy
AHTPONOTeHHOI0 HABAHTAKeHHs BilMOBiIHO 10 nocigxeHb BoceHu 2023
POKy (IPMYMHM Ta HACTIIKU HaBedeHi y Tadu.1)).

OpyIHIOBadi, SIKi IEPEBUIIYIOTh BCTa-
HoBJeHi HopMu (Strokal, V.P., Kovpak,
A.V., 2022b). [licnst moBHOMACIITaOHO-
TO BTOPIHEHHS POCii Ha TEPUTOPIIO Kpa-
iHu (24.02.2022 p.) ecTeTUYHUN BUIIIA]
Ta SIKiCTh BOIOWMH BOIOCXOBHIIA CYTTE-
Bo moripurmcs (auB. puc. 1J] Ta 1E).
Sk 6aunmo 3 (HOTO, MPOLIECH aHTPOTIO-
reHHoi eBTpodikallii CyTTE€BO MOTipIIH-

mucst. 3 cxemu (puc. 1/]) mu 6aummo sk
pyitHyBaHHS nam6u mo Oimst c. Kazapo-
BUYI BIDIMHYJIA Ha CTaH Bomoimu. Bapro
cKazatH, 1o gamba Oyna 3pyiiHOBaHa 25
mrotoro 2022 poky, BinOyIocs 3aTOILICH-
HSl TEPUTOPIN Ta BIAMOBIIHO BHHIC TO-
JKUBHUX PEUOBHH Ta IHIIKX BiIXOMIB i3
MIPUBATHOTO CEKTOPY CEJISTH JI0 BOIOMMHU
BOZOCXOBHIIIA, I HAHI MH CIIOCTEPIraEMo
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110 Ha MICIIi PO3JIMBY — 3aTOILICHI MeJTio-
paTUBHI YTiJJ151 — TaK 1 3JTAIIAINCS BOHU
3aroruieHnMH (Tadn. 1) (Strokal, V.P. and
others, 2023; Strokal, V.P., Kovpak, A.V.,
2022c; Strokal V., KurovskaA., & Strokal
M., 2023). Hamu cnporHo3oBaHo, IO
3a paxyHOK CTOKOBHX TEWill Ta BOIHHX
Mac, TIOKMBHI PEYOBHHU Ta BIIXOOH 3
3aTOIUICHOT TEPHUTOPIi MOTPAIUBINN IO
BOJIOMMM BOLOCXOBMILA — HAMIWILIIA 10
MPOTIJICKHOI CTOPOHM BOIOCXOBHINA
(J1iBa cTOpOHA) 1 3yMOBHJIM MacOBE PO3-
MHOKEHHSI [[IaHOOAKTEepid Y370BXK MpHU-
OepexHOI JIiBOro Oepera BOIOCXOBHIIA
Ha IMOWHI BOmoWMH 10 2 MeTpiB. Ta-
KOX Y JISSIKUX JIIJISTHKAaX BOIOWMH (BiJI C.
Kazaposuui, B cTopoHy J10 ¢. Jlemumin)
3yCTPIYAIOTHCSI TOKPHIIKY Y BOIOWMI Ta
BiJIXO/TM PI3HOTO MTOXO/PKEHHS. B minstHII
(3a KazapoBuiipkoro 1amM0010 B CTOPOHY
c. Jemunis, me BinOysoCs 3aTOIUICHHS
TEPUTOPIi) BOAOMMA Mayia BHIVIS «KH-
woT90i BoAm» (CIIOCTEPEIKESHHS MPOBO-
o 19 ot 2023 p.).

BapTo 3a3HaunTH, 1110 BilichKOBa [i-
SUTBHICTh JIOCHTH CYTTEBO BIUIMBAE Ha
cTaH BozoWMH. HaykoBisiMu kadenpu
exoyiorii arpocdepu Ta EKOJOTIYHOTO
KOHTpoJto HarionansHoro yHiBepcute-
Ty OiopecypciB 1 IPUPOTOKOPHUCTYBAH-
Hs YKpainu Oyiu 3po0JeHI TPYyHTOBHI
JOCIIDKEHHS OO0 BIUTMBY 3pYHHOBA-
HOT BOAHOI i1H(pacTpykTypH (mamowu,
rpe0iti, KOMyHaJIbHI CTaHIIii TOIIO0) Ha
CTaH MPUPOTHHUX BOJHUX PECYpCIB Ta
iXHIO SIKiCTh. 30KpeMa HHMH OOIpYH-
TOBAHO, IO SIKICHUIA CTaH BOIOH CyTTE-
BO TIOTIPIIYEThCS MiJl Yac pyHHYBaH-
HA namM0 Ta KaHai3aliMHUX OYMCHUX
cranmiit (Strokal, V.P., 2023).

Bucnosxu.
EBtpodikariss KniBcbkoro Bomocxo-

BUIIIA BiOYBAETHCS Y MPUPOIHUX Ta aH-
TPOTIOTEHHUX yMOBaxX. B xomi anHamizy

OyJI0 BHOKPEMJICHO OCHOBHI MPUYHHU
NpUPOTHOI (NEPEHECEHHS TOKUBHHUX
PEUYOBHMH 32 PaxXyHOK [TOBEHEH Ta IMaBOA-
KiB, MOCHJICHHs a0pa3iiHUX MpOIIECIB,
3MiHa KJIIMaTy Ta TEMIEpPaTypHOTO pe-
JKHUMY) Ta aHTPOTIOreHHOI eBTpodikarii
(CiTbCHKOTOXOBHIIA TSI BOMHOI Oi0TH
(3MiHa TpPO(IYHUX 3B’SA3KIB y BOIHIH
€KOCHCTEeMi, MOp pUO, 3MEHIIICHHS BOJI-
HOTro 010pi3HOMAHITTS ), TATy3ei HapoI-
HOTO rocmojgapcTBa (TOTipIICHHS ec-
TETUYHOI IIHHOCTI Ta SIKOCTI BOIM JUIA
BOJOKOPHCTYBAHHS, peKpearii Ta cijab-
CBKOTO TOCITOZApPCTBA), & TAKOXK Oe3mo-
CepenHbO YTOYHEHO, IO TOJOBHUMHU
HACJIIJTKAaMH TSI BOIOWMHU B IJIOMY €
TOKCHUYHICTh BOAM (IOSIBa IiaHOOAKTE-
piii, IO € MIKI[UIMBUMHU Ui OiOTH Ta
JFOJCH; 3HIDKCHHST PO3UMHEHOTO KHCHIO
Y BOJO¥MI, III0 3yMOBIIIOE HECIIPUSTIIH-
Bl YMOBH JiJIsl PYHKI[IOHYBaHHS O10TH).

3poOHBIIN OIS MPOOIEMH EBTPO-
¢ikarii KHIBCbKOT0 BOIOCXOBHIIA MOXK-
Ha CKasaTH, o eBTpodikallis BOTOHMH
BOJIOCXOBHIIIA TIepeOyBae Ha eTarll «IBi-
TIHHS BOIOPOCTEH», SKOMY TMepenye
eTar HaJIXOIHKECHHS TO)KUBHIX PCUYOBUH
JI0 BOIOWMH, Ta HACTYITHUM € — BHCHa-
JKCHHSI KHCHIO y BOJIOMMI 1 CTBOPCHHS
«MeptBUX 30H». [1[06 He nomycTHTH
nepexia nporecy eBrpodikarii 10 Ha-
CTYITHUX €TaIliB HEOOXiTHO MPOBOIUTH
P 3aXO0[IiB, 30KpeMa MiHIMI3yBaTH 3a-
OpyIHEHHS 3 TOUYKOBUX JDKEpEIl, TaKHX
SIK CTIYHI BOJW; 3MCHIIIUTH HAIXOKCH-
HSl TIOKUBHAX PEUYOBHH BiJ CLIBCHKOT
MPaKTHKK (CUTbCHKUU JpeHax) Ta iH-
X qudy3HAX IKepen 3a0pyaIHeHHS.

Y OpomoBKEHHI JOCHTIKEHb Iie-
pendaueHo MPOJOBKEHHSI IPYHTOBHOTO
AQHAIIITHYHOTO aHAaJI3y BMICTY TOXHB-
HUX PEYOBHMH y BOJOWMI, Ta Ha OCHOBI
HOro — KOHKPETH3allis YAHHUKIB BILIH-
By Ha SIKICTh BOIH JUISI BHIIB KOPUCTY-
BaHHA (CUIBCBKE TOCIIOAAPCTBO, PEKpe-
arfisl, MATHI 1iT).
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Abstract. It is known that the process of eutrophication in freshwater (especially in lakes and
reservoirs) is increasing every day. That is why the relevance of this research is related to the
existing processes of eutrophication in the Kyiv Reservoir of Ukraine. The research was conducted
on the basis of laboratory research materials in 2021 year (before starting russian-Ukrainian
war — 24.02.2022) and in 2023 year (after 600 days starting russian-Ukrainian war). The main
aim of the research was to determine the main cause-and-effect relationships of strengthening
eutrophication processes of the Kyiv Reservoir, which are currently available. It has been
established that eutrophication of the Kyiv Reservoir occurs under natural and anthropogenic
conditions. During the analysis (2021-2023 years), we identified the main causes of natural
(transportation of nutrients due to floods, increased abrasion processes, climate change) and
anthropogenic eutrophication (agricultural and urban activities, military activities). Analyzing
the cause-and-effect relationships of the intensification of eutrophication processes, we
emphasized the main consequences of the anthropogenic load on the water body of the reservoir
for aquatic biota (change in trophic relationships in the aquatic ecosystem, reduction of aquatic
biodiversity), for different branch of human activities (deterioration of the aesthetic value and
water quality for water use, recreation and agriculture). Also, we highlighted the implications of
eutrophication for the reservoir such as water toxicity that can influence the water bodies and
biota (the appearance of cyanobacteria, which are harmful to biota and people).

Keywords: Kyiv Reservoir, eutrophication, point sources of pollution, diffuse sources of
pollution, climate change, nutrients, water quality.
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