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OPTAHIBALIMHUIM KOMITET KOH®EPEHIIII:

HOpin KHPHJIOB, tonoBa, XepCOHCHKHI JIep>KaBHUN arpapHO-eKOHO-
MIYHHAH YHIBEPCUTET, PEKTOP, TOKTOP EKOHOMIYHHX HayK;

Bimanin IITYYPA, cniiBronoBa, XepCOHChKHUN TeP>KaBHHUI arpapHO-eKo-
HOMIYHHMH YHIBEpCHTET, 3aBiayBad KadeApH eKOIOTii Ta CTaJoro PO3BUTKY
imeHi mpogecopa 0. B. [Tunumnenka, TOKTop C.-T. HayK;

Onvea JJFO/JIAIEBA, 3acTylHUK TOJOBH, XEPCOHCHKHH Jep>KaBHHUH
arpapHO-eKOHOMIYHHI YHIBEPCHTET, CTapIlla BHUKJIaJadka Kadeapu eKoorii
Ta CTaJIOTO PO3BUTKY iMeHi mpodecopa FO. B. [Tunnmnenka;

Onvea €BTYIIIEHKO, BinnoBiganbHUN cekpeTap, XepCOHCHKUH nep-
YKaBHUU arpapHO-eKOHOMIYHHI YHIBEPCHUTET, AOICHTKA Kaeapu eKoorii Ta
CTaJIoro PO3BUTKY iMeHi mpodecopa 0. B. [Iunumnenka, KaHAUIAT C.-T. HAYK;

Menuc BPEYC, TtexniuHe 3a0e3rneueHHs, XEPCOHCHKUH Jep KaBHHMA
arpapHO-eKOHOMIYHHH YHIBEPCHUTET, AOIECHT KaeApH eKOoJorii Ta CTasoro
po3BUTKY imMeHi mpodecopa 0. B. ITununenka, KaHIUAAT C.-T. HayK.

YJIEHUA OPTAHI3ZAIIMHOTO KOMITETY:

Laszlo VARADI, noxtop O0ioJOTiYHUX HayK, Ipodecop, Mpe3uIeHT,
Mepexxa 1eHTpiB akBakynsTypu B LlenTpamsrii Ta Cxigmiii €Bpori
(NACEE), YropmuHa;

Paolo BRONZI, npe3uneHt, BcecBiTHE TOBAPUCTBO 30€pEKEHHS OCETPO-
Bux (World Sturgeon Conservation Society, WSCS), Italy;

Natalia KHANENKO-FRIESEN, nupexropka Kanagcekoro iHCTUTYTY
yKpalHChKHX cTyniit YHiBepcuteTy Anpbeprn, Kanana;

Jwomuna POMAHYYK, TOKTOpKa CiTbCHKOTOCTIONAPCHKUAX HAyK, IPO-
(ecopka, TPOPEKTOpKa 3 HAYKOBOi POOOTH Ta IHHOBAIIHOTO PO3BUTKY,
[Tomicekuit HarlioHANBHUH yHiBepcuTeT, M. JKutomup, Ykpaina;

Tomaw IIOJIIIIAP, tipodecop, mupekTtop IHCTHTYTy aKBaKyIbTypH
Ta OXOpPOHM BOAOIM, 3aBigyBau JlabopaTopii IHTEHCHBHOI aKBaKyIETYPH
[liBnennovechkuii yHiBepcuTeT B Yechkux byneitoBurpix, @akynsrer pnd-
HOTO TOCTIOIapCTBa Ta OXOPOHH BOM, M. Bomusan, Yecrka PecmyOmika;

Alicji LOCH-DZIDO, npe3unent, ['nanceka @ynnauis Bomu (Gdarnsk
Water Foundation), M. I maucek, Pecriy6mika Ilonbra;

Onena 3YBKOB, noxtop xalimitar, mpodecop, WieH-KOPECTIOHICHT
AH Mooy, 3aB. naboparopii rizpo6ionorii Ta eKOTOKCUKOIOTii, [HCTHTYT
3000rii Akagemii Hayk Pecmy6mixku Momnnosa, Pecmy6mika Momnnosa;

Anna IIPUIIEIIA, ROKTOpKa CiTbCHKOTOCHOAAPCHKUX HAyK, MpPO-
(decopka, auWpeKkTopka, HaBuanmbHO-HayKOBHH I1HCTUTYT arpoeKoJorii
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Ta 3emieycTporo, HarioHajdbHMI yHIBEPCHTET BOJHOTO T'OCHOAAPCTBA
Ta MPUPOIOKOPHUCTYBaHHs, M. PiBHe, YkpaiHa;

HOpiu HHTAPHJIO, nupextop, bromkeTtHa ycranoBa «MeToIUYHO-TEXHO-
JIOTIYHMH LIEHTP 3 aKBaKyJIbTypH», M. KuiB, Ykpaina;

Anmonina /IPOBITHKO, nokTopka CiThbChKOTOCIIONAPCHKUX HAYK, MPO-
(ecopka, nexaH (akyJabTeTy arpoTeXHOJIOTiH, MUKOIaiBChKUI HalliOHAb-
HUI arpapHuil yHiBepcuteT, M. Mukonais, Ykpaina;

Konstantinas ILJSEVICIUS, 3aBinyBau Bijuiny, ['poMajicbke areHTCTBO
«Texnonorii ounmenns rpyHty» (Public Agency “Soil Remediation Tech-
nologies™), BiJyIiy opranizanii MpoeKTiB Ta BUPOOHUITBA, JINTBa;

Natalia HENDEL, Geneva Academy of International Humanitarian Law
and Human Rights, Switzerland;

Bacunw ITETPYK, noxtop TeXHIYHUX Hayk, mpodecop, 3aBimyBad kade-
JIpY €KOJIOTil, XiMii Ta TEXHOJIOTIH 3aXuCTy AOBKULIA, BiHHWIBKWI Hario-
HaJIbHUH TEXHIYHUH yHIBepcUTeT, M BinHuis, Ykpaina;

Bonooumup BOI'OJIOBOB, noktop MNemaroriyHux Hayk, mpodecop,
HamionanbHuii yHiBepcUTeT 0iopecypciB 1 MPUPOJOKOPUCTYBAaHHS YKpaiHH,
M. KuiB, Ykpaina.

ORGANISING COMMITTEE OF THE CONFERENCE:

Yurii KIRILOV, Chief Editor, Doctor of Economical Sciences, rector,
Kherson State Agricultural and Economic University (KSAEU);

Vitalii PICHURA, Co-chief Editor, KSAEU, Head of the Department
of ecology and sustainable development named after professor
Yu. V. Pylypenko, Doctor of Agricultural Sciences; Professor;

Olha DYUDYAYEVA, deputy Chief Editor, KSAEU, Senior Lecturer
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko;

Olga EVTUSHENKO, executive secretary, KSAEU, Associate Professor
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko, Candidate of Agricultural Sciences;

Denys BREUS, technical support, KSAEU, Associate Professor
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko, Candidate of Agricultural Sciences.

ORGANISING COMMITTEE MEMBERS:
Laszlo VARADI, Doctor of Biological Sciences, Professor, president,
NACEE (Network of Aquaculture Centers in Central-Eastern Europe),
Hungary;
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Paolo BRONZI, president, World Sturgeon Conservation Society,
WSCS, Italy;

Natalia KHANENKO-FRIESEN, director of the Canadian Institute of
Ukrainian Studies of the University of Alberta, Canada;

Lyudmila ROMANCHUK, Doctor of Agricultural Sciences, Professor,
Vice-Rector for Scientific Work and Innovative Development, Polissia
National University;

Tomas POLICAR, prof. Ing., Ph.D., Head of the Laboratory of Intensive
Aquaculture, The Director of the Institute of Aquaculture and Protection
of Waters (IAPW), Czech Republic;

Alicji LOCH-DZIDO, president, Gdansk Water Foundation, Poland;

Olena ZUBKOV, Doctor Habilitated, Professor, Corresponding
member of AS of Moldova, Head of the laboratory of hydrobiology and
ecotoxicology, Institute of zoology of Academy of Science of Moldova,
Moldova;

Alla PRISHCHEPA, Doctor of Agricultural Sciences, Professor, Director
of Study and Scientific Institute of Agroecology and Land Management,
National University of Water and Environmental engineering, Ukraine;

Yurii SHARYLO, director, Budget establishment «Methodological and
technological center of aquaculturex;

Antonina DROBITKO, Doctor of Agricultural Sciences, Professor, Dean
of the Faculty of Agricultural Technologies, Mykolaiv National Agrarian
University, Ukraine;

Konstantinas  ILJSEVICIUS, Viesoji jstaiga “Grunto valymo
technologijos”, Head of the Department, Lictuva;

Natalia HENDEL, Geneva Academy of International Humanitarian Law
and Human Rights, Switzerland;

Vasyl PETRUK, Doctor of Technical Sciences, Professor, Head
of the Department of Ecology, Chemistry and Environmental Protection
Technologies, Vinnytsia National Technical University, Ukraine;

Volodymyr BOHOLYUBOYV;, Doctor of Pedagogical Sciences, Professor,
National University of Bioresources and Nature Management of Ukraine,
Ukraine.



Xepcon — micmo zepoii!

Bin iMeHi koneKTUBY XEpCOHCHKOTO A€PIKABHOTO arpapHO-eKOHOMIYHOTO
YHIBEPCUTETY Ta BCIX JKHTEJIIB HE3JIAMHOTO TePOTYHOTO MicTa XepCcoH BiTaro
yuacHukiB VI MixHapogHoi HaykoBO-pakTH4IHOI KoHpepeHii «Exonoeiu-
HULl CMaH HABKONUWHLO20 Cepedosuya ma payionanvie npupoOOKOpUCy-
6AHHSL 8 KOHMEKCMI CMAN020 PO3GUMKY».

Maiixke pik NpOWIIOB 3 JHS 3BUIbHEHHS XepCOHy. Alle IOAHS Halle
MicTo morepnae Bix oOcTpimiB. He3Baxkaioum Ha BCi TpPYIHOIII, BIIOCTE
MU nipoBorMo KoHdepeHniro 10 aHst naM’siti nmpodecopa, narpiora Ykpainu
IOpis Bononumuposuua [Tnnumnenka.

poro poxy Koudepenmis 06’exnana Omm3pko 250 ydacHUKIB 3 OfU-
Haauatu kpain (Itamis, Kanana, JIuta, MonnoBa, Hopgeris, PecmyGiika
[Tonbiua, Ykpaina, YropiuHa, ®@panuis, Yecbka Pecry6Omika, LIBeiinapis),
SKI PECTaBISIOTh Outbine 50 BITUM3HSAHUX Ta IHO3EMHUX YCTaHOB, 1HCTH-
TYTIB, I€p’KaBHUX Ta HeJepkaBHUX opranizauiil. Cepen Hux: Mepexa 1eH-
TpiB akBakyneTypu Llenrpamsaoi Ta Cximnoi €Bporm (NACEE), Ilinen-
HOYECHhKHMI yHiBepcuteT B Yeckkux byneroBumsix (M. Bommsam, Yexis);
I'mancekuit ®onn Boman (Gdansk Water Foundation, Poland), Kanancekmii
IHCTUTYT yKpaiHChKMX cTymiii YuiBepcutery AnbOepru (Kanana), ocmin-
Huii iHCTUTYT “AcvaGenResurs” (Pecriyonika Monosa), BeecBiTHe ToBapu-
ctBO 30epekenHst ocerpoBux (World Sturgeon Conservation Society, Italy),
I'pomanceke areHTcTBO «TexHonorii oummeHHs TpyHTy» (Public Agency
“Soil Remediation Technologies™) (JIutBa), JKeHeBchka akamemiss MiXKHa-
pomHOTO TyMaHiTapHOTO mpaa Ta mpas monuHu (Geneva Academy of Inter-
national Humanitarian Law and Human Rights, Switzerland), Bromkerna
ycraHoBa «MeTOMYHO-TEXHOJIOTIYHUI LIEHTP 3 aKBaKyJIbTYypH», [HCTUTYT
arpoexororii i npupogokopuctysanuss HAAH Ykpainu.

opoky y mpuBiTaHHI MM ALTHINACS 3 Bamu CBOIMM JOCSTHEHHSIMU:
CTBOPCHHSIM CYYacHHUX JT1abopaTopiii, opranizaiiiero 6a3 HaBYaIBHUX i BUPOO-
HUYUX TPAKTUK TSI HAIIKMX 3/100yBadiB, HOBUMHU HAyKOBHMH IIPOEKTAMH.

24 arororo 2022 poky 3miHMIO Hamie XUTTss. ChoroaHi OymiBii yHiBep-
CUTETY TNOIIKO/DKEHO Ta 3pYyHHOBAaHO, OUIBIIICTH JabOpaTopiil 3HHIICHO,
BUKpaZieHo oOJiajiHaHHs, BEJIMKI BTpaTW IOHecla HayKoBa OiOiioTeka,
MOCTPaKIANN JOCTIIHI JUISHKA HAyKOBUX IIKiJ. AIle, TOJIOBHE, IO MU 30e-
periu, — 1e He3JIaMHIH KOJIEKTHB HAayKOBIIB, OJJHOTYMIIIB, TIATPIOTIB HAIIIOTO
YHIBepCHUTETY Ta YKpaiHH.

VHIBEPCUTET, SK OOWH 13 MPOBIAHUX 3aKJIaAiB BHUIOI OCBiTH IliBmHS
VYkpaiHu, BeJie aKTUBHE OCBITSHCHKE Ta HAYKOBE JKUTTS, MIATPUMYE TpaJuiil
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PIITHOTO Kparo, Mpamkoe Il CTBOPEHHS CYy4acHOTO €BPOIEHCHKOr0 HayKOBOTO
3aknaay. HayKoBIi-eKOJIOTM 3aliMaloThCsl IMOUIyKaMH LUIIXIB 30epeKeHHS
HaBKOJIMIITHBOTO CEPEIOBHINA B YMOBAX BIHH Ta pO3POOJISIOTH IIPOEKTH ITOBO-
€HHOTO BiTHOBJICHHA YKpaiHH.

Mu BAsfYHI BCHOMY HPOTPECHBHOMY JIIOACTBY 3a MIATPUMKY YKpaiHU
y 00poTh0i 3a BIaCHY CBOOOMIY Ta HE3AICIKHICTb.

Mu mnpamroemo Ha Ilepemory! Mu Bipumo B 30poiiHi cuim Ykpainu!
Mu noBepHEMOCS 10 MUPHOTO JKHUTTSI, BI/IHOBUMO BTPAdCHE Ta MpAIFOBATH-
MeMO Ha Oaro MailOyTHIX ITOKOJiHb.

Paszom 0o Ilepemoeu! Cnasa Yrpaini! I'eposm Cnasa!
Cnasa 36povinum cunam Yxpainu!

Pexrop XepcoHCHKOTO JIePIKABHOTO
arpapHO-€KOHOMIYHOTO YHIBEPCHUTETY,
mpogecop, TOKTOp eKOHOMIYHUX HayK IOpiii Kupusios



Kherson is a hero city!

On behalf of the staff of Kherson State Agrarian and Economic University
and all the residents of the unbreakable heroic city of Kherson, I welcome
the participants of the VI International Scientific and Practical Conference
“Ecological state of the environment and rational nature management in the
context of sustainable development”.

Almost a year has passed since Kherson was liberated. But every day
our city suffers from shelling. Despite all the difficulties, for the sixth time
we are holding a conference to commemorate the memory of professor and
patriot of Ukraine Yurii Pylypenko.

This year’s Conference brought together about 250 participants
from eleven countries (Canada, Czech Republic, France, Hungary, Italy,
Lithuania, Moldova, Norway, Poland, Switzerland, Ukraine, Switzerland,
and the Republic of Poland), representing more than 50 national and foreign
institutions, governmental and non-governmental organizations. Among
them: Network of Aquaculture Centres in Central and Eastern Europe
(NACEE), University of South Bohemia in Ceské Budg&jovice (Vodniany,
Czech Republic); Gdansk Water Foundation (Poland), Canadian Institute of
Ukrainian Studies of the University of Alberta (Canada), AcvaGenResurs
Research Institute (Republic of Moldova), World Sturgeon Conservation
Society (Italy), Public Agency “Soil Remediation Technologies” (Lithuania),
Geneva Academy of International Humanitarian Law and Human Rights
(Switzerland), Budgetary Institution “Methodological and Technological
Centre for Aquaculture”, Institute of Agroecology and Nature Management
of the National Academy of Agrarian Sciences of Ukraine.

Every year, in our greetings, we share with you our achievements: the
creation of modern laboratories, the organization of training and production
practice bases for our applicants, and new research projects.

24 February 2022 has changed our lives. Today, the university buildings
have been damaged and destroyed, most laboratories have been destroyed,
equipment has been stolen, the scientific library has suffered great losses,
and the research areas of scientific schools have been damaged. But the main
thing we have preserved is an unbreakable team of scientists, like-minded
people, patriots of our university and Ukraine.

The University, as one of the leading higher education institutions in the
South of Ukraine, is active in education and research, supports the traditions
of its native land, and works to create a modern European scientific
institution. Environmental scientists are searching for ways to preserve the
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environment during the war and develop projects for the post-war recovery
of Ukraine.

We are grateful to all progressive humanity for supporting Ukraine in its
fight for freedom and independence.

We are working for Victory! We believe in the Armed Forces of Ukraine!
We will return to peaceful life, restore what we have lost and work for the
benefit of future generations.

Together to Victory! Glory to Ukraine! Glory to the heroes!
Glory to the Armed Forces of Ukraine!

Rector of Kherson State
Agrarian and Economic University,
Professor, Doctor of Economics Yuryi Kyrylov
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Dear colleagues, Dear friends,

On behalf of the NACEE Board, I am sending my warmest greetings
to the organisers and participants of the 6th International Scientific and
Practical Conference dedicated to the memory of professor Yurii Pylypenko,
doctor of agricultural sciences, our dear friend whom we will never forget.

We appreciate the heroic efforts of our Ukrainian colleagues who are
organizing the annual conference in Kherson in these terrible times when the
city and the region are still being attacked by military offensives on a daily
basis. It is a good feeling for all of us that the idea of protecting natural and
human values overcomes the horrors of this senseless war.

From NACEE side I confirm that we support your efforts to elaborate
nature-based, innovative methodologies and technologies for the sustainable
use of natural resources. NACEE workplan includes the implementation of
aquaculture and fisheries development projects, organisation of professional
events and the publication of books and periodicals, in which we strongly
count on our Ukrainian members.

NACEE will continue to do its best to make the results of Ukrainian
researchers widely known, and to assist the Ukrainian scientific community
to be an integral part of the European Research Area.

Dear Colleagues and friends, I wish you a successful conference. Myself
together with some other NACEE members will be pleased to attend the
6th International Scientific and Practical Conference in Kherson that is still
organised online. However, we do hope that there will be peace in your land
soon and we can meet personally in Kherson again.

President of NACEE Laszlo Varadi
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[laHoBHI yyacHUKH KOH(EPEHIIT TPUCBIYEHOT TOCIIKEHHIM
€KOJIOTIYHOT'0 CTaHy HaBKOJHMIITHBOTO CEPEOBUIA TA PAlliOHAIBHOTO
HPUPOTOKOPUCTYBAHHS B KOHTEKCTI CTAJIOTO PO3BHTKY.
[ITaHOBHE KEPIBHUIITBO YHIBEPCUTETY!

[TpuiimiTe Mo HalicepaeuHilIi BiTaHHS BiJ iMeHI KaHaachbKoro iHCTUTYTY
YKpaiHChKUX cTy/iil. HemonaBHo ogHa 3 JOCHIAHUIBKAX KOMaH][ XepCOH-
CBKOTO JICPXKABHOTO arpapHOro eKOHOMIYHOTO YHIBEPCHUTETY BHIpasia KOH-
Kypc Ha rpaHT iMeHi Pomana ByKoBCBKOro, MpHCBSYEHHH MOCIIDKCHHIM
CTaJIOTO PO3BUTKY Ta HABKOJIMIIHBOTO CEPEIOBHIIIA.

B Taki Bakki yacw, B SKHX ONMUHWIACA YKpaiHa uyepe3 arpecito pocii-
cbkoi (emeparnii, BaKKO YSBUTH, SK MOYKHA MPOBOTUTH JOCIIIKCHHS
B3araji, i, 30KkpeMa, Ik MOXKHa JJOCII/PKYBaTH caMe aclleKTH CTaJoro po3-
BUTKY YKpaiHu. AJjie Bama KOMaHjAa BHsBWIIAcS JizepoM, | Hamoser-
JHMBO Bese poOOTY HaBiTh B TAKUX BAXKKHX OOCTABUHAX, B SIKMX OIMHHBCS
1 mpomoBxye mepeOyBaTn XepcoH MUMHU AHAMHU Tix obctpimamu. Bamr yHi-
BEpPCHUTET, Ballle MICTO, MICTSIHU-XEPCOHIl JaBHO TMOCIUIM YiJlbHE MicIe
B HAIIIUX CEpIIX Ta CepIsX 0araTbox JIIOJEH CBITY, aJlKe BCl CIIOCTEPIraloTh
3a Bamroro BUTpHUBAJICTIO, BAaIIOK HAMOJEIIMBICTIO, BallUM Oa)kKaHHAM
MepeMOTTH 3aBOHOBHUKA.

Sk mupexTop iHCTUTYTY, Oakar BaM MPOXYKTHBHUX IHCKYCIH, APYKHIX
nebaTiB, akTHBHOTO MEpEKyBaHHSA a00, K Ka)KyTh, HETBOPKIHTY. Bu Hemnepe-
MOXHI, K 1 HETIEPEMO)KHOIO € CHJIa YKPaiHCHKOTO JAyXy!

CnaBa XepcoHny, ciaBa Ykpaii,!

Jupexropka Kanancbkoro iHCTUTYTY
YKpalHChKHX CTYIii
VYuiBepcurery Ansbeptu, Kanamga Haranis Xanenko-®pizen



306 Water bioresources and aquaculture / BodHi 6iopecypcu ma akeakynbmypa
Tabmuus 1
CepeanbopiuHi XiMmiuHi nokazHuku XaaKku0eicbKoro JMMaHy
- & = lounuii ckaan, r/J & .
= = 2= 2%
c:‘ E g H E E" < & & & +M § E[ 1
S E E (PH|E S 8 51| % | & | ¥ |5z HJIEKC
| = = T R Q = = | 58
= 2 g 2| &%
XamKrOeHChKH TMMaH
L Na65
(1,5.6) 6000| 83 | 7,5 |0,3902,837]0,92210,032|0,771 | 1,020 | 5,3 Cfes
IL Na30
500 | 7.9 | 6,8 [0,390(2,837]0,998 [0,048]0,336[1,930| 64 16,5
(2,3) Cl
IIL Nal6
®) 150 8,45 8,1 10,305]9,929 1,344 {0,300 | 0,699 | 6,075 | 16,4 cperos
IV Na60
(7)’ 700 18,20 7,0 [0,415(4,787|1,114| 0,56 {0,392 (3,250| 9,2 cfooo
Vs 9 2 10,4153,546|1,075|0,082 | 0,406 | 2,3 2 .y
) 150 7, 7, 41513.5 07510, X 3551 7, Vo Ll
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EKOJOTO-BIOJIOTTYHI TPOBJEMHU ®YHKIIOHYBAHHS
MPUAYHAVCBKHUX O3EP: KUTAM, SUINYT I KYTYPAYH

B ymoBax 3pocrarouoro aeinuty pecypciB MpicHOI BOAH, OJHIEIO 3 Hal-
aKTyaJbHIMHUX TPoOIeM CBITOBOI CIIIBHOTH € 30aTaHCOBAaHUI PO3BUTOK
BOJIHMX CGKOCHCTEM Ha OCHOBI HEBHCHAXJIHMBOTO MPHUPOIOKOPUCTYBAHHS.
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AKTyaJbpHOIO 111 Tpo0ieMa € i i Ykpainu. B yMoBax cborojicHHs, HCOOXiI-
HUM € HOBHH KOMIUICKCHHUH, €KOCHCTEMHHUH MiJXiJ 10 BUKOPUCTAHHS IPH-
POIHOTO pecypcy 0e3 MOTipIIeHHs CTaHy TOBKUDIA [1].

BinmpmricTe BOJHUX €KOCHCTEM YKpaiHH, B Pe3yIbTaTi HAAMIpHOI eKCIITY-
atamii MiANaloThCS 3HAYHOMY AHTPOMOTEHHOMY THCKY, 3a0pyIHEHHIO TpO-
MHCIIOBUMH 1 KOMYHaJIbHO-TIOOYTOBUMH BHUKHIAMHU, HAAMIPHHUM 3aperyiio-
BaHHSIM MPICHOBOJIHOTO CTOKY Ta iH.

TakuM 4YMHOM, MOXJIMBI HOPMH BHKOPHCTaHHS NMPUPOIHUX PpECypCiB
MOPYIICHI, [0 € IPUYHHOI BTPATH CaMOBITHOBIIOBATIBHOI 3MaTHOCTI OiTb-
MOCTi €KOCUCTEM [2].

[ToTyxHUiA iMITynbC 0O (OPCOBAHOTO BHPOBADKEHHS CKOOPAMHOBAHHX
HAalliOHAJIBHUX 1 MDKHAPOJHUX 1HILIaTUB CUCTEMHOTO XapakTepy, CIpsiMOBa-
HUX Ha (OpMyBaHHS NPUHIMUIIB Ta 3acaj CTAJIOTO PO3BHUTKY JaB BcecBit-
Hiit camit B MoranuecGypsi B 2002 p. B pesyisrari 06roBopeHHs mpobiem
Cy4acHOI CBITOBOI €KOJIOTi1 IPOBITHUMH BUCHHMH 3allPOIIOHOBAHI Pi3Hi cIe-
Hapii momo GopMyBaHHS CTAJIOTO PO3BHUTKY CYCIiIHCTBA, TOJIOBHOO KOHIICTI-
II€TO SIKOTO € 3a/I0BOJICHHS Cy4acHHX MOTpeOd 1 3a00poHa yCiX BUIIB IisTb-
HOCTI, SIKi CIPUYMHIOIOTH ICrPaIallil0 HAaBKOJIHUIIHLOTO cepenoBuina [1; 3].

30eperkeHHs BCIX KOMIIOHEHTIB ITPUPOTHHUX PECYPCIB, 1 B HIEpILy Yepry —
BOJHUX, € HalBaXJMBIIIA IepeIyMOBa IPOJOBOIBUOI Oe3reku Oyab-sKol
Kpainu [4; 5].

HaliOinbIuM 03epHHM KOMIDIEKCOM YKpaiHHM € NpHIyHaichbKi o3epa —
Karyn, Sinyr, Kyrypnyii, Katna6yr, Kutaii ta in. Ixus saranena mmoma
6mm3pko 450 kMm% LIi mpicHOBOMHI BOMOMMH KOMIUICKCHOTO MPH3HAYCHHS
akyMymoroTh oHan 800 MiH M® MpiCHOI BOAH, SKAa BUKOPHUCTOBYETHCS IS
3pOIIYBaHHs CUILCHKOTOCIIOAPCHKUX 3eMelb, MOOYyTOBUX MOTped pHOHM-
LTBa Ta peKpearlii.

B npyriii momoBuHI XX cropivus, michs OyaiBHMITBA AaMO 3B’S30K 03ep
3 yHaem Oyrmo oOMexeHO. 3 IbOTO Yacy BiH PEryITIOETHCS MTYYHO 3a JOTIOMO-
T'OI0 KaHAJIB 1 HACOCHUX. Y pe3ynbrari 0OMeXeHOCTI BOTOOOMIHY 1 BUITy4YEHHS
3HaYHHUX 00 €MIB BOJIM €KOJIOTIYHA CUTYAIlisl B 03epax, MOCTIHHO 3MIHIOETHCSL.

Mera MOCIIDKEHHS TIOJIsIraia y BHBYEHHI JESKHX CKOJOTTYHHMX acIek-
TiB SKi BH3HAYAOTh MOXKIIUBICTH ITiBUINCHHS ¢(PEKTUBHOCTI CTAIOI TOCIIO-
JAPCHKOi eKCIUTyaTarlii o3ep, B TOMYy YHCI, IXHBOTO PHOOTOCIOAAPCHKOTO
BUKOPHCTAHHS.

[MpupyHaiicbki 03epa BUCOKOIPOAYKTUBHI IPHUPOJHI €KOCHCTEMH, SIKI
ChOTOJIHI (DYHKITIOHYIOTH B PEXHMMi BOJOCXOBHII KOMIUIEKCHOTO TpHU3HA-
4yeHHsI. B ocTaHH1 iecsTupivqys B pe3ysbTari 3HaUHUX [1EPETBOPEHb 3MiHUBCS
iX BOmHUWI OallaHC, PIBHEBHU PEXHM, TiAPOJIOTO-TIAPOXIMIYHI MOKA3HUKH
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BOM, 3a0pYOHCHICTb, MPONYKIIWHUN TOTEHIAN, pPI3HOMAHITTS BOIHOI
Ta KOJIOBOAHOI (hrtopH 1 (hayHH, CKIIa]] Ta YUCEIBHICTD IXTIOKOMILIEKCY.

3HAYHO BIUTUHYJU HA BOIHI €KOCUCTEMH 03ep KIIMAaTHYHI 3MiHH, SKi BiJI-
OyBaroTbCS OCTaHHIM YacoM, a TaKOK 1HBa3is TyXKOPITHUX BHUIIB, SIKi TOTpa-
MUK B 03epa B pe3ynbTati CIpsAMOBaHOi, a00 CTUXIHHOI IHTPOIYKIIii.

Oszepa Kuraii, Slnmyr ta Kyrypiiyii 3Ha4uHO BiZIpi3HSIFOTHCS OJIHE BiJl OHOTO
3a TIIPOJNIOTIYHUM Ta TiJAPOXIMIYHUM PEKUMaMH, TPOIYKTUBHICT, TOKAa3HH-
KaMu canpoOHocTi Ta iH.). Pasom 3 Thm 0ioTa 1MX BOIOWM (B TOMY YHMCII IXTi-
oayHa) 3HAYHOIO MipOFO 30eperia CBOi CHiIbHI a0OpPUTEHHI PUCH 1 BiIpi3HI-
€TBCSI MAKCUMAJIBHUM JJTSI IPUTYHAMCHKIX 03ep 0i10pi3HOMAHITTSIM.

OcTaHHIMH pOKaMU CHCTEMHI JOCII/PKEHHS ITUX BOJOWM IMPOBOIUIUCH
(dparmeHTapHO, MEpPiOANYHO, TOMY CydyacHa iHQopmallis o010 Tiaposioriy-
HOTO PEXHMMY, CanpoOIiONIOTiYHUX Ta 3arallbHOCKOJIOTTYHHX XapaKTepUCTHK
i cTaHy OIOTH IIMX BOIHHUX EKOCHCTEM OOMEXCHI 1 MOTPEOYIOTh TOAATKOBOTO
JTOCIIKCHHS Ta MOPIBHAIBHOTO aHATI3Y, EKOJIOTIYHHUX 3MiH IO BinOyiucs i
MIEPCIIEKTHB 1X PO3BUTKY y MalOyTHHOMY.

Temnepatypuuii pexkxum 03. Kuraii B ocTaHHI pOKH 3a3HaB 3HAUHUX 3MiH,
1110 MOKe OyTH IOB’S13aHO 3 IIOOAJIBHUM MOTEIUTIHHAM. SIKIO cepesHs TeM-
neparypa Boau B 2004 p. cxianana 12,8 °C [6], To B 2021-2022 pp. BoHA
nocsirana 17,3-17,5 °C, a MiHiMasIbHA TeMIIepaTypa BOJIU B 3MMOBHII Iepioz,
B OCTaHHI POKH, HE OIycKaeThesl Hipkue 5,4—7,8 °C. binblie HiX B 1Ba pa3u
3HH3WIIACh TIPO30picTh Box (3 12,2 cm B 2004 p. 1o 5,3 cm B 2021-2022 pp.).
BiamosigHo Maiixke B 6 pa3iB 30UIbIIMIACH KITbKICTD 3aBUCIIUX PEIOBHH.

OpnHi€I0 3 OCHOBHUX IPOOJIEM JOCIHIPKEHUX BOJOHM € MiHepaizaiis
BoA. Y uitHii mepion 2021-2022 pp. i1 MakcMMaibHI 3HAUYCHHs BiJ3Ha4a-
nuch B o3epi Kutait — 2995-4897 mream?, miHiMaibHI — B o3epax Snmyr
ta Kyrypnyii — 398-887 mream~. Haiibinbin ckpyTHa cutyaitis 3adikcoBana
B 03epi KuTaif Bou K0r0 3a O1IBIIICTIO TIAPOXIMITHIX TTapaMeTpPiB IIePEeBH-
IIyBaJIX TPAaHUYHO JIOMYCTHMI 3HAUEHHS, IO OB’ SI3aHO 3 3HAYHO OOMExe-
HUM BOZOOOMIHOM 03epa.

BMicT po3uMHEHOr0 KHCHIO y BOAaX O3€p B 3aJEKHOCTI BiI paioHy
Ta CE30HY KOJMBA€eThCs B Mexax Bif 4,21 no 25,3 mr Oxenm. Tlepenacu-
YEHHS BOJIU KHCHEM, SIKE CIOCTEPIra€ThCsl B BECHSIHO-JITHIH mepios moB’s-
3aHO 3 MAaCOBHM PO3BUTKOM (DITOIUIAHKTOHY, MPECTABIECHOTO B OCHOBHOMY
CHHE 3€JICHUMH Ta 30JIOTUCTUMHU BOLOPOCTSIMU.

Y pesyabrari HaKONMYEHHS Yy BOJOWMI 3HauyHMX 00’eMiB opra-
Hikn 3a 2022 pik B o3epi Maibke B 2 pasu 3pic mnokazHUK BCKs
(0 12,8-14,2 mr OzeiM™), 110 3HAYHO MEPEBUIIYE HOPMATHB BCTAHOBJICHUIN
JUIsL BOZIOMM TOCIIOAAPCHKO-TTO0YTOBOTO MPU3HAYEHHS.
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BingsHaueno Bucokuit BmicT crnomyk ¢ocdopy (0,110-0,139 wmregm?
ta a3oty (0,212-0,601 mream™) B JOHHHX BiIKIaaax Ta BOJI 03€p, 10 MOXKE
OyTH TIOB’s13aHO 31 3HAYHUM HAJIXODKECHHSAM [UX PEUYOBHH Yy BOMO30ipHHU
OaceliH. BigMiueHo 3HaYHY KOHIICHTPAIiI0 OPTaHIYHOI PEYOBHHH B JOHHUX
Binkmaaax oszep (16,3-25,5 rexr).

biomaca ¢iToraHKTOHy y BECHSHO-JIITHIN mepios BapitoBania Big 875 no
12 987 mream>. HaiGinbin BUCOKI MOKA3HMKM Big3HaueHi B o3epi Shimyr.
Cepenns Oiomaca 3001u1aHKTOHY 03. Kutail y BecHsiHO-JiTHIH nepiox 2022 p.
konuBanacs Bix 0,98 mo 17,4 rem?, a B cuctemi 03. Shimyr ta Kyrypiyii — Bij
1,22 mo 21,5 rem™.

Haii6inbin Bucoka 6iomaca Makpo3oobenTocy 8,5 1o 18,4 rem? criocrepi-
rajacst B o3epi Snmyr, Husbka (6,2—10,8 rem?) — B 03. Kurai.

3a MIKpOOIOJOTTYHUMH TIOKa3HUKAaMH BOJY JOCII/PKCHHX 03€p MOXKHA
BigHecTH 10 V-V kiaciB sikocTi (OpyaHi Ta Jyxe OpyaHi).

IxTioayna ozep SAnmyr—Kyrypriyit B meit yac npencrapieHa 32 BUIaMU
pud B ToMy umncni 5 BuIiB BceneHmiB. B 03. Kuraii 3ycrpidaerses 27 BumiB,
3 AKX 22 € mpeACTaBHUKaMH a0OpHUTeHHO] iXTioayHH.

VY mepion NpOBEACHHS MOCIIIKCHb Y MPUAYHAHCHKHX O3epax CIOCTe-
piraBcst OJIM3bKHMH O KPUTHYHOTO PiBEHb BOAM. Y JESIKHX MICHSX BOAA
Bimilinia Big Oepera Ha 100— 250 metpiB.

CporosHi CHTyaliss 3 HAallOBHEHHSM 03€p IyHalChKOIO BOAOIO EIIO
TTOJITIITHIIACK, aJI€ 3aJIMIIAETHCS TOCHTD 3aTPO3IIUBOIO, IO MOTPeOye MOCTIH-
HOTO MOHITOPHHTY €KOJIOTIYHOTO CTaHy 03€p 1 SIKOCTI BOXHOTO CEPEIOBHILA.
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OCOBJHUBOCTI @OPMYBAHHSA
I'ITAPO-EKOJIOT'TYHOT'O PEXKUMY PIKU JTHICTEP

JlHicTep HaleXHTh JI0 PIYOK, CTIK SKHX IOCIHIIPKEHO OCUTH H00pe.
CuTeMarudHi CIIOCTEpEXKEHHsI Haj piBHeM piuku mouanucs 1850 p. [1].
3 kians XIX CTONITTS CrioCTEepeXEHHS TPOBOMIINCS Ha KUIBKOX BOATIOCTAX,
y BepxiB’sax pik: XKypasne, [annd, 3animmkn. CroromnHi € monan 10 mocTis,
SKi QIKCYIOTh PiBEHB PiKH.

V cepesHi 3a BOMHICTIO poku cTik JlHicTpa cTaHOBUTH 8,4 Mipa M* mpu
BUTpati 274 m*/c. Y rupni piuku cepenHi 6araTopidHi BUTPATH CTAHOBISATH
310 m3/c [2]. Po3paxynkoBuii ctik J{HicTpa yepe3 JIHiCTPOBChKHIT KOMILIEKC-
HUH Tigpoyson npu 50 % 3abe3mnedeHocTi ctaHoBUTH 8,4, ipu 75 % — 6,9,
a ripu 95 % 3abesneuenocti — 4,8 mupx M [3-5].

VY paiioni M. bennepu 3a 3abesneuenocti 50 % ctik JmicTpa craHo-
Buth 10,4, 3a 75 % — 8,64, 3a 90 % — 7,17 xm>, a 3a 3abe3neuenocti 95 % —
6,56 xM>. Po3paxynkoBuii ctik JlHicTpa B rupiioBiii 30Hi ipu 50 % 3abe3mneue-
HicTh noBuHeH cranout 10,7, pu 75 % — 8,6, a pu 95 % — 6,6 mapa M>.
dakTHyHa 3a0e3MeUeHiCTh CTOKY NMPOTAroM POKy ckiazae 55 %. Y 2002 p.
piunnit cTik JIHicTpa cTaHOBUB juie 9,7 MIPI M3, a BECHSIHE TIOBiHb BCHOTO
4,2 mupnx M [6]. YV HacTymHI pOKH TPH HE3HAYHUX MIKPIYHHUX KOJTHBAHHSIX
CIIOCTEpIrajiocs NPOrpecyroyue 3HWKEHHS CTOKY.

Taka TeHJEHI[S JENIO BiAPI3HAETHCS Bin Ti€l, 1m0 Mae Micie Ha JIHinpi
Ta IHIIMX BEJIMKUX pikax MiBIHS YKpainu (Tadmuis 1).

3HAYHOIO MIpOIO TaKa TCHICHIISI MOKE OyTH TTOB’s3aHa 3 KIIIMAaTHIHUMHU
3MiHAMH, SKi TMPU3BOIATH 0 3MEHIIEHHS KITBKOCTI aTMOC(EpHHX OmasiB,
0coONMMBO B 3axigHil YKpaiHi.

Tabmurs 1
Cepennbopivunuii cTik pik YopHOoMOpPCHKOro daceitny

Pexa Ilnoma daceiiny, | Cpennmii ronosoii | ['onoBoii 00beMm,
Km? pacxon, m/c Km?
Jynait 817 6300 200
JHinpo 503 1375 43,5
Juicrep 72,1 288 9,1
Ilisnennuii byr 63,7 69 2,2
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