Visnyk of V. N. Karazin Kharkiv National University Series «ECology» , 2018, Issue 18

EKOJIOI'TY9HI JOCI/IZKEHHA 'EOCUHCTEM

YK 504.45.058

KOBAJIBOBA H. B., xanp. 6ion. Hayk, c.i.c., MEAIHEID B. L., kana. ¢i3.-mat. Hayk, c.H.C.,
MEIIHELD C. B., n1-p npupox. Hayk, KOHAPEBA O. I1., COJITUC 1. €.,TA3ETOB €. 1.
Ooecvrutl hayionanvnuil ynigepcumem imeni 1.1 Meunuxosa, m. Odeca, Yxpaina.
mpoB. MasikoBcbkoro 7, M. Oneca, 65082, Ykpaina,
e-mail: n.kovaleva@onu.edu.ua

TPO®IYHUI CTATYC JEJbTOBUX O3EP JHICTPA ¥ 2006-2017 PP.

Merta. Ouinka TpogiuHOro crarycy Boj o3ep genbroBoi yactunu Juicrpa (bine, Cune, Tynoposo i ITyrpi-
HO) B 2006-2017 pp. Meroau pociixkennsi. BusHaueHHs rigponoriyHux, ripoxiMidHUX i rigpoOionoriyHux
XapaKTEePUCTUK BOJHOTO CEPEIOBHIIA 03€p MPOBOIMINCS 33 CTAHAAPTHUMH METOAMKaMH. BukopucTaHi 4oTHpH
iHIUKaTOpy eBTpodiKarlii BOJ: KOHIEHTpAIlis XJI0pohilly @, YMCETbHICTh OAKTEPIOIUIAHKTOHY, TPO(IUHI IHIEKCH
TSI'i TRIX. PesyabTaTi. IIpoananizoBaHo ocoOIMBOCTI (i3UKO-XIMIYHUX XapaKTEPUCTHK BOJ JEIbTOBUX 03€p
Juictpa. BusiBieHO MiBUIIEHHS KOHLEHTpalill 6i0reHHUX CIONyK B ycixX o3epax B octanHi 12 pokis. Haiinmxk-
4iif BMICT i HACHYEHHS BOAM KHCHEM 3a MEpIiof CIIOCTEepexeHb 3adikcoBano B o3epi IlyTpiHo, 1e mpu mpomy
CIIOCTepiraicsl HafBHII 3HAYEHHS 3arajbHoro asory i ¢ocdopy. I[IpoBenenuit aHami3 JOBroCTPOKOBUX 3MiH
xyopo¢iny a i OakTepiolUTaHKTOHY. Bmepiie, Ha OCHOBI Pe3yNbTaTiB KOMIUICKCHHX JOCIIKEHb 03€p BIITKY
2006-2017 pp., NIpoBenEHO OLIHKY TPO(MIUHOro CTaHy BOJ KOXKHOIO 3 AEJIbTOBUX 03ep. BHsBIEHI cTaTUCTHUHI
B3a€MO3B’SI3KM MiX MTOKa3HUKaMU TPO(IYHOro cTany i (i3MKO-XiMiYHUMH XapaKTEepUCTUKaMU 03ep. BucHOBKH.
BcranoBieHo, 1m0 OLiHKKA TPO(IYHOr0 CTaTyCy YOTHPHOX 03ep AenbToBOI yactu J{HicTpa mo xiaopodiny a, 6ak-
TepiOUIaHKTOHY 1 TpodiuHOoMy iHAekcy TS| mpakTHYHO CHiBMATarOTh 1 CBiIYaTh MPO 3pOCTaHHS TPOQiuHOTO
CTaTycy BOJOWM Ta Ipo HoripieHHs skocTi Bog y 2012-2017 pp. y nopiBHAHHI B nonepenHiMu pokamu. Boau
o3ep Cune, Tynoposo i [TyrpiHo B ocTaHHI MICTh POKIB MO BCIM MOKa3HUKaM eBTpodikallii Bixnosigany rinep-
TpoHOMY CcTaTyCy, a TpoHICTH 03epa bine 3a OiNbIIICTIO MOKAa3HHUKIB Oyiia HIDKYOKO 1 BiAMoBigana eBTpodHO-
My crarycy. Tpodiunuii ingekc TRIX, sikuit po3pobieHnii [uist OLIHKA MOPCHKUX BOJI, TIPAKTHYHO 3aBXK/IH MTOKa-
3y€e Jemo OUThII BUCOKUI TPOIUHHIA CTaTyC 03€p, HiXK 1HII 1HIUKATOPH.
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TROPHIC STATUS OF THE DNIESTER DELTA LAKES IN 2006-2017

Purpose. Assessment of trophic status of the Dniester deltaic part lakes (Bile, Svine, Tudorovo and Putrino)
in 2006-2017. Methods. Determination of hydrological, hydrochemical and hydrobiological characteristics of
the lakes aquatic environment has been performed using standard methodologies. Three indicators of eutrophica-
tion have been used: chlorophyll a concentration, number of bacterioplankton, trophic indices TSI and TRIX.
Results. Peculiarities of physicochemical characteristics of water in the Dniester deltaic lakes have been ana-
lysed. Increased nutrients concentration has been revealed in all the lakes during past 12 years. The lowest oxy-
gen content and oxygen saturation was established in water of the Putrino Lake, where at the same time the
highest concentrations of total nitrogen and phosphorus were observed. Analysis of long-term changes of chlo-
rophyll a and bacterioplankton has been done. Based on the lakes integrated study in summer time of 2006-
2017, assessment of water trophic state has been for the first time performed for each deltaic lake. Statistical
interrelations between trophic state indicators and physicochemical characteristics of the lakes have been re-
vealed. Conclusions. It was established that the assessment of four deltaic lakes trophic status based on chloro-
phyll a, bacterioplankton and TSI trophic index practically coincided and evidenced increased of the lakes’
trophic status and decrease of water quality in 2012-2017 compared with previous years. All the eutrophication
indicators in water of the lakes Svine, Tudorovo and Putrino during six last years corresponded to hypertrophic
status, while in the Bile Lake most of eutrophication indicators were lower and corresponded to eutrophic status.
Trophic index TRIX, which was developed for seawater assessment, practically always showed somewhat higher
trophic status of the lakes than other indicators.
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ITyrpuno) B 2006-2017 rr. MeTtoarbl ucciaenosanus. OnpeeneHnue ruapoIoruiecKiX, THAPOXUMHYECKUX U THA-
POOHOIOrMYECKIX XapaKTEPUCTUK BOAHOI CpPembl 03ep MPOBOIMIOCH 1O CTAaHIAPTHBIM MeToaukaM. Mcmomb3oBa-
HBI YeTHIpEe MHIMKATOpa 3BTPOQHKAINY BOJ: KOHIEHTpPALUs XJOpO(QIIIa a, YUCICHHOCTh OAaKTEpHOIUIAaHKTOHA,
tpopuueckue uuuexcsl TSI u TRIX. Pesyabratsl. IIpoaHanu3upoBaHbl 0COOEHHOCTH (DHU3MKO-XHMHYECKHX
XapaKTepHCTHK BOJ JCIbTOBBIX 03ep J{HecTpa. BBIsSBICHO MOBBILICHHE KOHIICHTPALNiI OMOreHHBIX COCIUHCHHUI
BO BCEX o03epax 3a mocneanue 12 per. Camoe HU3KOE COAEPKAHUE M HACHIIICHHE BOIU KHUCIOPOAOM 3a TEPHOL
HaOmoneHnit 3auKkcupoBaHo B o3epe IlyTpuHO, rae mpy 3TOM ONpeersUINCh HaUBBICIINE 3HAYCHUS OOIIEro
a3ora u Qocdopa. IIpoBeeH aHann3 MHOIONIETHUX U3MEHEHHH Xs1opodHiIa a U GakTepuoILIaHKTOHA. BriepBele,
Ha OCHOBE PEe3yJIbTaTOB KOMIUIEKCHBIX MCCIIeIOBaHUi o3ep B eTHUi nepuoz 2006-2017 rr., mpoBesneHa OleHKa
TPO(HUUECKOr0 COCTOSHUS BOJA KaXKIOTO M3 ASIbTOBBIX 03ep. BBISBICHBI CTATHCTHUECKHE B3aUMOCBSI3H MEXKIY
MOKa3aTeNs MU TPOPUUECKOro COCTOSHHS U (PU3NKO-XUMUUECKHMH XapaKTepHCTHKaMH o3ep. BbiBoabl. Ycra-
HOBJICHO, YTO OIICHKH TPO(PHUIECKOr0 CTaTyca YEThIpEX 03ep NeIbTOoBON dyacTu J[HecTpa 1o xyopodmiuty a, 6ak-
TEPUOILIAHKTOHY U TpoduueckoMmy uniaekcy TSI mpakTHyecku cOBHAnaoT M CBHIETENBCTBYIOT O BO3PACTaHUU
Tpo(hUUECcKOro CTaTyca BOIOEMOB U yXY/IIICHUH KadecTBa BoA B 2012-2017 rr. M0 CpaBHEHHUIO C MPEABIAYIIIMHI
rogamu. Boasr o3ep CBunoe, TymopoBo u [lyTpuHO B mOCHeIHIE MIECTH JIET IO BCEM MMOKA3aTEeNsM IBTPOpHKa-
MU COOTBETCTBOBAIIM I'HIEPTPOPHOMY cTaTycy, a TpohHOCTH 03epa benoe mo 60oIbIIMHCTBY MoKa3areneil Obiia
HIJKE M COOTBETCTBOBaJIa eBTpoHOMY cTaTycy. Tpoduueckuit nanexc TRIX, koTopslii pa3paboTaH 1isi OLEHKH
MOPCKHX BOJ, MPAKTUYECKH BCEria MOKa3bIBaeT Ooyiee BBHICOKUH TpodHUecKkuil cTaTyc 03ep, MO CPaBHEHHUIO C
JIPYrUMH HHIUKAaTOpaMH.
KuaroueBsle ciioBa: sBTpodukarys, xaopodut, 6akrepuoruankros, TSI, TRIX

Bcemyn

3BicHO [1], 0 cy4acHi eKoJorivHi mpo- 3MEHIIICHHS BOJHOCTI PIYKM Ta Jerpajario
Onemn JlHicTpa B OCTaHHI POKM BHUKJIHMKaHI €PUKIB Ta MPOTOK, IO 3’€IHYBAIH aKBATOPiIO
AHTPOTIOTEHHNM 3a0pyJHEHHSM BOJA 1 3MEH- 03ep 3 pyciosoro cucremoro Jluictpa [4, 5]. Lle
LICHHSM OOCSTiB BOJHOTO CTOKY. IIpu mpomy, MPHU3BEJIO IO 3MEHIICHHS IHTEHCHBHOCTI BOJIO-
3a3BUYail B IENBTOBIH YacTUHI Oyab-sKoi pid- OOMiHY 3 OCHOBHHM DYCJIOM DPI4KH Ta HOTip-
KOBOI CHCTEMH HaKOIUYYIOThCs OlOTeHHI i 3a- LIEHHS KHCHEBOT'O PEXHMY 03ep i, K Hacmi-
OpynHIOIOUl pEdOBMHH 3 Yyciel B0J030ipHOI JIOK, NPUTHIYEHHS PO3BUTKY TrifpoOioHTiB. B
wiomi [2]. He € BuxmodeHnsm i piuxa [[mic- o3epax Hmwxkuporo [micTpa mepioguyHO Cro-
Tep, B JIENbTOBY YacTHHY SKOI IOTPAIUIAIOTH CTEpIraloThcsl MacoOBi 3aMOPH PUOU Ta AESKHX
PEYOBHHHU Bii MPOMHUCIOBHX 1 KOMYHAIIBHUX iHIIUX TIAPOOIOHTIB, MIO CBIYHUTH MPO HEra-
mianpueMcTB YKpainu i MonjoBu Mmaiixke B TUBHI mporiecu eBTpodikamii B exocucremax
MOBHOMY CIIEKTpPi HallMEHYBaHb, cepe]] KOTPUX okpeMux o3ep [6, 7, 8], ki BUKIMKaHI HaMi-
opraHiuHi, MiHepasibHi, OiOT€HHi 1 TOKCHYHI PHUM HaJIXOJKEHHSIM JI0 BOJHUX O0’€KTIB Jie-
pedoBuHu. OcKinbKH p. JIHICTEp € TAKOXK JKe- netd JHictpa Giorennux cnonyk [9, 10]. On-
pernoM BopomnoctradaHHs M. Ofecu i OKpeMHx HaK 3a BC1 pOKHU JOCIIIKEHb OIliHKa TPo(]idHO-
paiioHiB 00nacTi, TO SAKICTh PIYKOBOI BOJM B ro CTaTycy AENbTOBHX O3€p HE MPOBOMIIACSH,
HIKHIM 0r0 4acTHHI Mae Ba)KJIMBE 3HAYCHHS XOoua HasBHICTh Ta IHTEHCHBHICTH IPOIIECIB
HE TUIBKU JUIS JOBKULIA, ane i Ui 340pOB's eBTpodikamii y BomoiMax MoxHa Oyno iieH-
HaceneHHs. B menbToBiit wactuni J{HicTpa 30- TU}IKYBaTH 5K 32 OKPEMHMH IPOCTHMH ITOKa-
Cepe/DKeHa BeJIMKa KiJbKICTh 3aIUIABHUX 03€p, 3HMKaMH eBTpodikarii (xopodin a, 6axrepio-
SIKi BIIrPalOTh BAXJIMBY POJb y BIIHOBIICHHI IUIAHKTOH, KOHIEHTpalii asoty i ¢ocdopy)
IIPUPOIHUX PECYPCIB IENBTOBOI €KOCUCTEMH, & [11, 12], Tax i 3a OimBII OO’€KTHBHUMH, aie
TaKOX BHKOPHUCTOBYIOTHCS UL PHOANBCTBA i CKJIAJHUMH KOMIUICKCHUMH Tpo(hiYHUMH iHJe-
pekpeariifHux wined. 3aOpyaHeHHS 1 Topy- kcamu TSI i TRIX [13, 14].
LICHHS T1APOJIOTIYHOTO PeKUMy piuku JHicTep MerToro HaIIOro JOCHIIPKEHHS € OLliHKa
MOCTYIIOBO MPUBOIUTH JIO JIerpajaiii eKocHc- TpOGIYHOro CTAaTyCy BOJA HAWOUTBIIMX 03ep
TeM JgensToBHX 03ep [3]. Haitbinbin momitHi nensToBOi dyacTWHU JIHicTpa, Takux sk bie,
HETaTUBHI 3MiHi B JIeJbTOBIN yacTuHi J[HicTpa Caune, Tynoposo i ITyrpino B 2006-2017 pp. 3
Movyanu BinOyBaTHCS MICIS BBEICHHS B €KC- BUKOPHUCTaHHSM PI3HUX IHIUKATOPIB Ta 1HICK-
IUTyaTalilo Kackaay TiApOCIOpYA B BEPXHIH ciB eBTpOdiKarii.

gacTuHi JIHICTpa, INO BUKIMKAIO  INTy4HE

Mamepianu i memoou

BuxopucTani MaTepiaan MIOPIYHUX EKC- JokeHb OZIeCHKOTO HAIIOHAJIBHOTO YHIBEPCH-
nemuniii  2006-2017 pp., IO MPOBOIHIHCH tery imeri .I.MeunukoBa B o3epax bine, CBu-
crenianictaMu PerioHampHOTO LEHTpY iHTET- He, Tynopogo i [lyrpiHo, siki po3ramoBaHi Ha
POBAaHOTO MOHITOPUHTY 1 €KOJOTIYHHUX JOCIHi- pisHuX nainsHKax genstH duictpa (puc.l). B
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o3epax bire i TymopoBo mociimkeHHS IPOBO-
mmics mopivHo 3 2006 mo 2017 pp., a B o3e-
pax Ceune i IlyrpiHO — 3a BUKJIIOUCHHSIM
2008, 2015 1 2016 pp. Beporo y 2006-2017 pp.
Oyno BiniOpaHo i mpoaHanizoBaHo 68 3pa3KiB
BOJHU, y SKUX BHU3HAYAIHCS (i3UKO-XIMI4HI 1
OKpeMi TipoO0ioJIOriyHi XapaKTePUCTUKH 3a
METOIaMH, [0 omucaHi B poborax [15-18].

Jlns omiHKH TpodigHOTO CTaTycy BOJ BHKOPH-
CTaHi iHAEKCH TpodiuHoro cratycy Bom TSl
[13] i TRIX [14]. Hamu 3acTrocoByBanacs Ta-
kox mkana OECD nist Bu3HaueHHs1 TpodigHO-
rO CTaTycy 03ep 3a BMicTOM xjopodiny a [11]
i HalioHanpHa Kiacugikaiis sKOCTi MOBEPX-
HEBUX BOJ cyimi [12], B siKili BAKOPHCTOBYETh-
sl MOKa3HHUK YHCEIBHOCTI OaKTEPiOIIaHKTOHY.
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Puc. 1 — Posramysanus aensrosux o3ep Tymopose (1), Ceune (2), [Tyrpino (3) i bine (4).

Pezynomamu ma 062060pennsn

TopiBusHHES Timpomopdooriyaux i ¢i-
3MKO-XIMIYHHMX XapaKTEpUCTHUK BOJHOTO cepe-
JIOBUIIla HafOIIbIIMX IUIaBHEBUX o3ep JIHicT-
pa: Tymopogo, IlytpiHo, i Bine (ta6m.1-3), a
TaKOX HEBENUYKOro o3epa CBHHE, O3BOJHIO
BUSIBUTH HACTYIHI iX 0COOJIMBOCTI.

3a rigpoMOpQONOTIYHUMHE  O3HAKaMH
(moBXMHa, MIMPHHA, IUIOIIA, TOBXHHA Oepero-
BOI JIiHIT) 03epa pO3MOIUIAIOTHCS BiJ MakKCH-
MaJIbHAX 110 MIHIMAQJbHUX 3HAYEHb BIIIOBII-
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HO: 03. TynopoBo, o3. [Tyrpino, o3. bine, 03.
Caute. [1o raubiHi po3nonin Aemo iHmmit: 03.
Tynopogo, 03. bine, 03. Cune 1a 03. IlyTpiHo.
i naBeneHi B tabiuui 1 rigpomopdororiuxi
0COOJHMBOCTI KOXKHOTO 3 03¢p BH3HAYAIOThH iX
rigposoro-riapoximiuti (Qpisuko-ximiyHi) xa-
paxrepuctuku (Tabm. 2 i 3).

Ipo3opicTs. Haiibinpma cepenust mpo-
3opicTh BoA (1,1 M) cnoctepiranacs B 03. bine,
nie BoHa B 1,7 pa3u nepeBuIyBajia cepe/Hi
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Taoauus 1
Cepenni rinpomopdoJioriuni XxapakTepuCcTHKH 1eJbTOBHX 03ep JnicTpa
Biaitky 2006 — 2017 pp.

XapakTepuCcTHKA Bine CauHne Tynoposo IyTpino
JloBxkKHA, KM 1,7 0,6 29 2,8
IupuHa, kM 0,9 0,6 1,6 1,8
ITnomra, km? 1,0-1,3 0,2 2,8-4,5 2,2-2,8
JoBxuHa GeperoBoi JiiHii, kKM 50 2,0 75 14,6
Haii6inbia rauduHa, M 2,2 18 3,1 14
Cepensst raubuHa, M 1,3 0,7 15 1,1

Taoauus 2
Cepenni 3HaueHHs1 (i3HKO-XIMiYHIX XapaKTepHCTHK BOJ 1eJbTOBHX 03ep JdnicTpa
BiaiTKy 2006-2017 pp.

XapakTepHCTHKA Bine Caune Tynoposo IlyTpino
IIpo3opicte, M 1,1 0,4 0,9 0,4
Temneparypa, °C 24,8 24,7 25,4 25,8
Enexrponpogianicts, MCM/cM 0,497 0,503 0,419 0,503
Kucens, mr/n 6,15 5,54 8,12 5,20
Kucens, % 77,1 69,4 100,9 66,4
Bonuesuit nokasuuk (pH) 7,62 7,57 8,59 7,76
Saraneuuii azor, MrN/a 1,55 1,73 1,85 1,96
Hitparu, MmrN/a 0,12 0,25 0,18 0,17
Amoniit, MrN/n 0,23 0,25 0,36 0,25
3aranbauii pocdop, MrP/i 0,15 0,24 0,20 0,28
Doctaru, MmrP/n 0,09 0,18 0,09 0,16

Taoauus 3
I'panuyHi 3HaYeHHs (i3HKO-XIMiYHIX XapaKTepHCTHK BOJ AeJbTOBHX 03ep JnicTpa
BiaiTKy 2006-2017 pp.

XapakTepHCTHKA Bine Caune Tynoposo IlyTpino
T'nubuna, M 0,5-2,2 0,6-1,8 0,8-3,1 0,2-1,4
IIpo3opicte, M 0,3-2,2 0,2-0,8 0,1-2,5 0,1-0,8
Temmneparypa, °C 21,3-27,9 19,6-28,3 22,9-27,9 22,8-30,3
Enexrponpogianicts, MCM/cM 0,403-0,590 0,410-0,708 0,227-0,549 0,421-0,708
Kucens, mr/n 0,2-17,1 1,8-10,6 0,7-14,1 1,3-9,7
Kucens, % 2,3-220,1 20,2-132,2 8,9-173,4 15,9-128,4
Bonuesuit nokasuuk (pH) 6,9-8,9 6,4-8,2 7,3-10,0 6,8-8,2
Saransuuii azor, MrN/a 0,32-2,97 0,79-2,80 0,27-3,82 0,66-5,17
HitpaTu, MrN/n 0,01-0,78 0,02-0,49 0,01-0,41 0,04-0,45
AMoHiii, MrN/1 0,05-0,51 0,06-0,42 0,05-0,79 0,04-1,02
Saranbauii pocdop, MrP/in 0,04-0,31 0,04-0,45 0,08-0,52 0,06-0,55
®doctaru, MmrP/n 0,02-0,27 0,03-0,44 0,01-0,22 0,02-0,41

3HaueHHs B o3epax CuHe i [IyTpino, TaB 1,2 —
B 03. TynopoBo. AHaii3 3MiH I'paHUYHHX 3HA-
YeHb MPO30POCTi MOKa3aB, 10 MAKCHMAIbHI il
3Ha4YeHHS 3a BCl POKU CIIOCTEPEKEHb Oy 3a-
peectpoBani B 03. Tynoposo (2,5 M), a MiHiMa-
nbHi (0,1 M) — B 03epax bine, Tynopogo ta I1y-
TpiHO.

Temmnepatypa. CepenHi 3HaUE€HHS TeM-
nepaTypu BoJ AenbToBuX o3ep y 2006-20017
pp. (Tabmn. 2) 3miHtoBamuck Bix 24,7 (03. CBU-
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ue) 10 25,8 °C (03. Ilytpino). Ane Mixpiuni
3MIiHU B KO)KHOMY 3 03€p OyiH OLIbII BEJIUKHU-
MU (Tabn. 3). MiHiMalibHa TeMIIepaTypa BOJ 3a
Bci stitHi niepionu 2006 — 2017 pp. Oyna 3apee-
crposana 24.07.2013 p. B 03. Ceune (19,6 °C),
a MakcumanbHa — 24.07.2017 B 03. [IytpiHo
(30,3°C).

EnextponpoBignicte.  Cepenni  3a
2006-2017 pp. 3HaYEHHS EJIEKTPONPOBIIHOCTI
3MIHIOBJINCE B Jy’Ke BY3bKHX Mexax: Bif 0,42
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(03. Tynoposo) no 0,55 MCwm/cm (03. TTyTpiHO)
1 3ayexany, HacamIiepel BiJI TIHOMHU 03ep.
MaxkcuManbHi 3HAYeHHS €IeKTPOMPOBITHOCTI
0,708 MCwm/cM peecTpyBaiicsi B MIIKOBOJHHX
o3epax Csune i Ilyrpino 25.07.2007, a wmiHi-
manpHi 0,227 MCM/cM B caMOMy TJIIHOOKOMY
03. Tynoposo 24.07.2012 p.

KucHeBuii pexum ozep (tabm. 2 i 3)
XapaKTepH3yBaBCsl BEIMKHMH KOJMBAHHS BMi-
cry kucHto Big 0,2 mr/n (2,3 %) no 17,1 mr/n
(220 %) B 03. bine 24.07.2010 p. i 26.07.2017
p. BiANOBiAHO. B iHIIMX 03epax MeXH KOJH-
BaHb Oy/M 3HAYHO MEHIUMMH, alie MPAKTHIHO
B YCIX 03epax CIIOCTepirajiucs 3aMOpHi SBUILA.
B 03. CBuHe BMICT i HacH4Y€HHS BOJ KHCHEM
sumkyBanocs 1o 1,81-2,08 mr/i (20,5- 24,1 %)
B yumHi 2006, 2011 1 2013 pp. B 03. Tymoposo
koHueHTparii kucHio 0,97-2,54 mr/n npu Ha-
cuuenHi 12,2-29,9 % cnoctepiranucst B JHIHI
2010, 2011 1 2015 pp. B 03. IIyrpiHo 3HM*KEH-
Ha BMmicty (1,26-3,28 wmu/im) i HacH4eHOCTI
(15,5-37,5 %) Boju KHCHEM, SIKe BeJie JI0 3aru-
Gemni oprani3miB crioctepiranocs B numnHi 20006,
2010, 2011 1 2012 pp. IIpu upomy 3a cepexaHi-
mu  2006-2017 pp. 3HAYEHHSAMM KOJMBAHHS
BMICTy KHCHIO OYJIM MEHII 3arpO3JIMBUMH: BiJ{
5,2 mr/n (66,4%) B caMOMy MIJIKOBOZHOMY 03.
[Tyrpino no 8,12 mr/n (101%) B camomy rim-
6oxomy 03. Tynopogo.

Boanesuii nokasnuk (pH). Cepenni 3a
2006-2017 pp. 3HauenHs pH 3MiHIOBaJHCS B
Iy’Ke BY3bKUX Mexax: Bix 7,57 (03. CBune) 1o
8,59 (03. Tynopogo). [Tpu 11boMy MakCHUMaNTbHI
3HaueHHs pH=10,0 peectpyBanucs B 03. Tyno-
poBo 24.07.16 p., a miniMaieHi pH=6,4 — B 03.
Caune 31.07.2006 p.

Biorenni cmonyku. AHani3 HaBeJEHHX
B Tabm. 2 i 3 maHux mpo cepeaHi 1 rpaHUYHI

600 1 ==O—o03. bine
= 5004 " A - 03. CBuHE
E 400 =& = 03. TynopoBo
& =—{= o03. [IlyTpino
= 300 +
=
% 200 A
»

3HA4YEHHS KOHIEHTpalLiii OiOreHHHX CIOJIYK
MOKa3aB, 110 BOHHM 3MIHIOBAJHCS B IIHPOKUX
MeKax, ajie¢ HallMeHII 3HAYeHHs iX CepeaHix
KOHLEHTpaliil cnocrepiranucs B 03. bine, sike
32 TMOKa3HUKOM Oi1OreHHOro 3a0pyIHEHHS €
HaWOIBII YUCTHUM 3 JIETTOBUX 03ep. B o3epax
Ceune 1 IlyTpiHo, siKi po3TamoBaHi MOOIU3Y
HaceJIeHUX IMYHKTIB, CIIOCTEpIrayicsl HaiBUII
cepeHi KOHIEeHTpamii BCix O10r€HHHUX CIIONYK.
MaxkcuManbHi 3HAUYEHHS KOHICHTpAIliii 3ara-
nbHOTO a3oty 5,17 MrN/n Gyno 3apeecTpoBaHO
B 03. Ilyrpino (mumens 2013 p), witparis —
0,78 mMrN/n B 03. bine (yumens 2008), amoHiro
1,02 mrN/n B 03. Ilytpino (qmmens 2007 p.),
3aransHOro ocdopy - 0,55 mrP/m B 03. Ilyt-
pino (urrens 2012 p.) i pocdaris 0,44 MrP/n B
03. Ceune (ymumens 2007 p.). BigmiueHno TeH-
JICHIII0 301IbILEHHS KOHLEHTpaliid a30oTy B
ycix o3epax y 2012-2017 pp. y mopiBHsHHI 3
norrepenimu 2006-2011 pp.

Xaopogin a. Konnenrpanis xinopodiny
a B 03epax HWKHBOTO JIHiCTpa (puc. 2) 3MiHIO-
Bajiacs B Jy)Xe IIMPOKOMY Jiana3oHi Bix 1,82
MK/ B 03. TymopoBo B smmai 2009 p. mo
546,80 mxr/n B 03. [IyrpiHo B sunni 2012 p.
Ilpu upOMy HaWMEHIII KOJMBAHHS BMICTY
xJopodiny a cnocrepiramucs B 03. bine, ne
KOHIIGHTpAIlii IFOTO MIrMEHTY 3MiHIOBAIUCS
Bix 1,93 mxr/n B numui 2006 p. mo 34,58 mMkr/n
B yumHI 2016 p. CepenHs KOHIEHTpAIist XJI0-
podiny a B o03. bine popiBHIOBanma
15,53+3,81 Mkr/m i Oyna HaHHIKYOIO cepen
JociimkeHnx o3ep. B 03. CBUHE BMICT XJIOPO-
¢biny Oys B 1,4 pasu BummM, Hix B 03epi bine 1
B cepeanboMy cknanas 21,86+7,15 mkr/n. [lpu
OMY HaWMEHIIIa WOro KoHIeHTparis (2,28
MKT/JT) peectpyBaiack B jmmHi 2009 p., a Haii-
Buma (40,81 mkr/m) — B umai 2007 p. 3HaYHO

2006
2007
2008
2009
2010

2012

2014
2015
2015
2016
2016
2017

Puc. 2 — KonnenTpauii xnopodiny a B aenproBux o3epax Juictpa Buitky 2006-2017 pp.
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OLnBIII KOHIIEHTpAIIT XJIopodilny a peecTpyBa-
aucsi B 03. TyJopoBo, i¢ BOHU B CEPEIHBOMY
cxmagamu 64,52+83,54 mxr/n i 6ynu B 4 u 3
pas3u BUIIMMH, HIK B 03epax bine i CBune Bin-
moBizHO. Jliana3oH KOJMBaHb XJIOPOdiIy B 03.
TynopoBo xosmBascst Bix 1,82 mxr/n y 2009 p
no 156,86 mkr/m y 2012 p., 188,17 Mkr/a y
2015 p. 1 270,24 mxr/n y 2016 p.. Ie Ginbi
BEJIMKI KOJIMBAHHS BMICTy Xjopodiny a Oymu
xapakTepHi g 03. [Tyrpino, ne miana3oH 3Ha-
yeHb cknamaB 4,18-546,80 mkr/m, a cepemHs
KoHIeHTpamist carama 108,63+175,68 wmkr/m,
mo B 1,7-7 pa3iB mepeBHIyBaIO CEpeHI KOH-
LEHTpallii B IHIIUX 03epax.
BakrepiomnankTon. UncenpHicTh Oak-
TEpIOMJIAHKTOHY 3MIHIOBAJacs BiJi MiHIMAallb-
HuXx 3Ha4eHb 2,06 muH.KI1/MIT B 03epi bite Bi-
tky 2008 p. 10 wmakcumanmbHux 49,87
MIH.KJ/MA B o3epi [TyrpiHo B snumHi 2012 p.
(puc. 3). HaitHmx4or0 B CepeIHROMY 3a MepioJ]
CIIOCTEpPEkKEHb TAKOXK Oyaa YHCEeNBHICTh Oak-
Tepiii B 03. bise, ne BoHa cknanana 5,76+2,28

MIH.KI/MI. B 03. CBHHE uncenbHiCTh OaKTepi-
OIUIaHKTOHY 3MiHIoBasacs Bix 5,01 muH.xu1/mi
(;munens 2009 p.) no 20,62 MuH.KI/MI1 (JIUIIEHD
2012 p.) i B cepenuboMy ckianaia 9,04+4,51
MITH.KJI/MJI, IO B 1,7 pasu NepeBHIIyBaJIO 3Ha-
4yeHHs1 B 03. bine. Takoro » piBHS BETMYUHU
YHCeNbHOCTI OakTepiil crocrepiramicss B 03.
TymopoBo 3 cepemniM 3HadeHHsIM 9,8448,95
MJIH.KJI/MJI, Ta Jialla30HOM KOJHMBAaHL Bif
2,09 mma.k/mn B smnHi 2010 p. mo 35,74
MIH.KI/MI B JnHi 2012 p. Oco0amBo BUIIS-
JIacsl BUCOKAa YHCEINBHICTh OaKTepiOIIaHKTOHY
03. [lyrpino 3 cepemnim 3HaueHHsM 15,08+
14,78 MIH.KJI/MJ, 1O TEPEBHILYBAJIO CEPEIHE
3HaueHHs Juis o3epa bine B 2,6 pasu, Ta B 1,7 1
1,5 pas3u st o3ep CBuHe i TynopoBo BiIHOBijI-
Ho. B 03. Ilytpino B 2012 p. Bu3Ha4YeHO abCo-
JIFOTHIN MaKCUMYM YHCEITbHOCTI OaKTepioruiaH-
KTOHY 3a BECh HEPio]] CIIOCTEPEKEHb B JEJIBTO-
BHX o3epax. IIpH 11b0My 3araJbHOIO PHCOIO -
HaMiky OaKTEepiOIUIaHKTOHY B yCiX 03epax Oyiia
HaWBHIIA YHUCEITBHICTD B tunHi 2012 p.

= 45 - =—O0—03. bine
é 40 - I':\ = 4 = 03. CBHHE
é 35 1 lf . —¢ — 03. TynopoBo
'% E 801 ! \ Y, —0O- o3. [Iyrpino
& B 25+ .
5 = I \
EE 201 [/ AL
: 3 AN
-2 15 1 / A ll" . . —_—
o0 oA WA 2
& 5 N A g = =
=
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2015 2015 2016 2016 2017

Puc. 3 — 3MiHM YKCENBHOCTI OAKTEPIOIIIAHKTOHY B IebTOBUX 03epax Juictpa Biitky 2006-2017 pp.

Tpodiunumii cratyc o3ep Bu3HA4aBCS
HAMHU 3a YOTUpMA ITOKa3HHKAMH BKIIOYAIOYN
KOHIIEHTpaNilo xJopodiny a, yucenbHicTh Oa-
KTepiOIUIaHKTOHY, Tpodiuni iHmekci TSI i
TRIX. Bka3aHi NOKa3HUKH 3arajbHO BU3HAHI 1
HalfyacTille BHKOPHCTOBYIOTHCS JOCIITHUKA-
MH Uil OLIHKK CTYNEHI eBTpodikarii Bo-
noiim [11-15]. Konrenrparist xiopodiny a B
o3epax TUpioBoi nutssHKU JIHiCTpa 3MiHIOBala-
csl B Jliama3oHi, KWW BIATIOBIIHO 10 Kiacu}i-
kauii OECD [11] oxommoBaB Tpu KaTeropii
TpodHOCTI BoA: Me3oTpodHi (2,5-8 MKr/m),
eBTpoHi  (8-25 wMkr/m) i rineptpodHi
(>25 mkr/). B 03. bine KONMBaHHS KOHICHT-
patii xJ0podiny OXOIUIFOBAIN YCi TPU YKa3aHi
Kareropii, ane OlIbIIiCTL 3paskiB Boau (62 %)
CBiYMIIA TIPO €BTPOQHUIA cTaTyc Box (Tabi.4).
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He 3Baxkarouu Ha Te, 110 CepelHiil BMicT
xnopodiny a B akBaropii 03. bine Biitky 2012-
2017 pp. Bupic y nopisasaHHI 3 2006-2011 pp.
B 2,7 pasu (tabi. 5), skicth #foro Boj, 5K i pa-
Hillle, BiINOBIAana eBTPOQHOMY CTaTyCy.

B 03. CBuHE KONMMBaHHS BMICTYy XJIOPO-
¢iny a, ax B 03. bine, oxormroBanu Tpu KaTe-
ropii TpodHOCTI, ane 3HaYHO OIIBIIy YacTKY
(36%) cxnamanu rimeprpodHi Boau (tabn.4). B
pe3ynbTati migBUmeHHS B 1,9 pasu cepenHbol
KOHIIEHTpaIlii XJIopo(iry B OCTaHHI POKH CTa-
Tyc BoJ 03. CBUHE 3MIHMBCS 3 €BTPO(QHOrO B
2006-2011 pp. Ha rineprpoduuii B 2012-2017
pp- (tabm. 5). B o3epax Tymoposo i [lyrpino
rimeprpodHi Bogu Oyiaw TOMIHYIOYMMH i BH-
snavamucs B 50-% 1 46-% MOCIipKeHUX Mpoo



Visnyk of V. N. Karazin Kharkiv National University Series «ECology» , 2018, Issue 18

Taoaunsn 4

BinnocHa kiabkicTh 3paskiB Boau (%) B AeabToBHX 03epax /InicTpa 3 me3oTpoduum (1),
eBTpodHUM (2) i moiTpodHo-rinepTpodHuM (3) cTaTycOM 32 OHIHKOK Pi3HUX MOKA3HHUKIB eBTPodikamii
B JiTHI nepioan 2006-2017 pp.

Osepo XJtopodia a BakTepioniaHnKToOH Ingexc TSI Ingexe TRIX
1 2 3 1 2 3 1 2 3 1 2 3
Bine 24 62 14 14 62 24 10 76 14 0 0 100
Caine 28 36 36 0 50 50 0 45 55 0 0 100
TynopoBo 30 20 50 15 45 40 0 65 35 0 0 100
Iyrpino 8 46 46 0 42 58 0 36 64 0 0 100
Taoaunsa 5
CepenHi 3HaYeHHSI MOKA3HUKIB eBTpodikaiii Boa B 1ebToBHX 03epax JnicTpa B pi3Hi mepioau
crnocrepeeHb
Ozepo Poxn Xopodin a, BakrepionjiankToH TSI TRIX
crocTepeskeHb MKI/J1 MJITH.KJI/MJT
Bine 2006-2011 8,35* 3,93* 56,7* 7,3%*
2012-2017 22,56* 7,04* 67,4* 8,1**
Caune 2006-2011 14,28* 7,92* 68,3* 8,0*%*
2012-2017 27,60** 10,82** 73,6** 8,2**
TyxopoBo 2006-2011 14,85* 5,90* 60,1* 7,3%*
2012-2017 104,18** 11,64** 74,5** 8,7%*
IMyrpino 2006-2011 22,75* 12,39** 66,0* 7,6%*
2012-2017 210,49** 24,32** 81,6** 9,1**

IIpumitka. TpodHicTs Box * - eBTpodHi, momiTpodHi, ** - rimepTpodHi.

BignoBiaHo. B cepennbomy st o3ep Tymopo-
Bo i [IyTpiHo BmicT xmopodiny @ B 2012-2017
pp. migBuImBCsA B 7-9 pa3iB B MOpIBHSHHI 3
MoTepe/IHIMU pokamu (Tadi. 5), 1o BKa3ye Ha
3pOCTaHHS TPOYHOCTI BOJ 1 3MiHY TPOdidHOTO
CTaTycy 03ep 3 eBTpoHOro Ha rinepTpodHuUii.

YucenbHIiCTh 0aKTEpiOIUIAHKTOHY B Jie-
JBTOBUX 03epax [lHicTpa 3rimHo kiacudikarii
[12] oxorumroBana yotupu Kareropii TpodHOCTI
Boa: me3otpodHi (0,5-2,5 MITH.KI/MIT), €BTpO-
¢Hi (2,6-7,0 miH.x1/™Mi1), noditpodwi (7,1-10,0
MIH.KJ/MIT) 1 rinerpodHi (>10 muH.xv/mim). B
03. bine kinbkicHI 3MiHH OaKTEpiOIUIAHKTOHY
OXOIUTIOBAJIM TPHU TepIi KaTeropii i OLIbIICTD
3paskiB Boau (62 %) BigmoBigana eBTPOPHOMY
crarycy. He 3Bakaroun Ha minsuiieHHs B 1,8
pa3u 4YMCenbHOCTI OakTepiii B OCTaHHI POKU
(tabm. 5) TpoduicTh Boa 03. Bine mo 6akrepion-
JaHKTOHY, SIK 1 mo xJyopodiny a, Bianosinaia
eBTpodHOMY cTarycy. B 03. CBHHE YHCENBHICTD
0aKTepiOIUIaHKTOHY TepeBHIyBajia HOro Kilb-
KicTh B 03. bine nocsratoun kareropii rimepr-
poduux Box. 3poctanus (B 1,4 pasu) cepenHboi
YHCENPHOCTI OaKTepiii B OCTaHHI INICTh POKIB
(Tabmn.5) mpu3Beno 10 3MiHH CTAaTyCy BOI O3.
CBuHE 110 GAaKTEPIOIUIAHKTOHY 3 MOJITPOPHOrO
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Ha rineprpo¢Huil. B o3epax Tynoposo u ITyt-
PHHO YHCENTbHICTh 0aKTEpiOTUIAHKTOHY B Tiepe-
Ba)KHIl OLIBIIOCTI JOCHIIKEHb BIAINOBizajia
eBTpoHOMY i rinepTpoHOMY CTaHy BOJ, a B
CepeTHhOMY 3a OCTaHHI IIICTh POKiB, MOAIOHO
XJI0podiy a, CBiqUmIIa Mpo TinepTpodHuil cTa-
TYC BOJI.

Tpodiunuii ingexc TSI B o3epax Hrk-
Hporo Jluictpa Bmitky 2006-2017 pp. (puc.4)
3MiHroBaBcs Big 51,5 no 93,6, 110 3rigHo Kiacu-
¢ikamii [13] Bimmoigae cratycy eBTpOGHHX
(TSI=50-70) i rimeprpoduux (TSI=70-100) Bos.

B o03. Bine nmianaszon 3miH TSI ckiangas
51,8 - 71,3, ane B mepeBakHIH OUIBIIOCTI CIIO-
crepekeHb (84 %) xapakTepu3yBaB BOIH 03€pa
siKk eBTpOQHI 1 TTbKH B 16 % criocTepexeHs K
rineprpodui. HaiiBumii 3HaueHns ingekcy TSI
(70,7-71,3) ms 03. bine, siki BiAMOBIaI0TH Ti-
nepTpoHOMY CTaTyCy BOJ, CHOCTepiraiucs B
murHi 2014 p. 1 2016 p.. B cepenapomy 3a me-
piox 3 2006-2011 pp. mo 2012-2017 pp. inaekc
TSI B 03. bine nmigBunwscs B 1,2 pasu (tabin.5),
aJie 3aJMIIMBCS B MEXKaX 3Ha4Y€Hb, 1110 CBiUaTh
mpo eBTpodHUit cratyc Boa. B Tol ke wac B
03. Cune TSI 3minroBascs Big 56,8 1o 80,9 i
Oinplia yacTKa BiniOpaHux 3paskiB Boau (55%)
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Puc. 4 — 3minu Tpodiunoro inaekcy TSI B menproBux o3epax JHictpa BiiTky 2006-2017 pp.

CBimumia mpo rineprpopHuil craryc. Makcu-
maipre 3HaueHHs TSI (80,9) orpumano B mummHi
2013 p. Cepenne 3nauenss TSI B 03. Cune B
nepion 2006-2011 pp. cknagano 68,3 i cBiquu-
JI0 TIpO €BTPOGHUI CTaTyc BOJ, ajle B OCTAHHI
LICTh POKIB 1eil iHAEKC MiABUIIUBCS 10 73,6 1
CTaB Bi/INOBIJaTH TinepTpOPHOMY CTaTyCy BOJ.

B 03. Tynoposo 3xauennst TSI ckmamgamm
51,5-85,4 1 Oynu ONM3BKUMH /IO TaKAX B 03.
Ceune. Makcumanbhe 3uauendst TSI (85,4)
orpuMano B ynHi 2016 p. CepenHe 3HaYeHHS
iamexcy TSI B 03. TymopoBo B mepiox 2006-
2011 pp. cknanano 60,1 i cBiqUMIIO NPO EBTPO-
¢uuii craryc Bog, a B nepion 2012-2017 pp. BiH
migBuIMBCs B 1,2 pas3u i craB BiAmoBimatH ri-

nepTpo)HOMY CTaTycy.

B o3. [Tyrpuno, peectpyBanucs HalBHIIi
3HaueHHs TSI, cepen BCiX TOCIIHKEHUX BOJIOIM,
siki 3miHIOBascs Bin 60,3 no 93,6. HaiiGinbiia
JacTKa BiniOpaHux 3paskiB Bomu (64 %) mboro
o3epa BimoBifana rimeprpopHoMy cratycy. Tak
camo sk B o3epax Cune i TynopoBo cepenHiit
innexc TSI st Box 03. ITyrpino B 2012-2017 pp.
CTaB BHIIIE, HDK B ITOTNIEPEIHI ITiCTh POKIB 1 0CST
3HAYCHHS TIEePTPOPHUX BOII.

Tpogiunuii ingexe TRIX B nenbToBUX
o3epax [nictpa (puc. 5) 3miHroBaBcs Bif 6,7 10
10,0, mo 3rigHo n0 Kiacudikarii MOPCHKHX
npubepexxHuX Box 1 ecryapiis [14] BigmoBigae
HaAWBUIIOMY, TOOTO rimepTpodHOMY CTaTyCy
BOJI.
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Puc. 5 — 3minu tpodiunoro ingexcy TRIX B genvroBux o3epax [nicrpa Biitky 2006-2017 pp.

Haiimenmni 3nauenns TRIX, y mopis-
HSHHI 3 {HIIMMK O3epaMu, BU3HaueHi B 03. bi-
ne, e B cepenHbpomy 3a nepion 2006-2011 pp.
TRIX cknanas 7,3, a B 2012-2017 pp. 3pic 10
8,1 (puc. 5, Tabn. 5). Y Toif e yac Makcuma-
abHi 3Ha4eHHs TRIX Oynu orpumani B 03. I1y-
TpiHO, ¢ B OCTaHHI LIiCTh POKIB CEpeaHE 3Ha-
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yeHHs iHaekcy TRIX mocsarmo makcmmaibHOT
mo3Hauku 9,1. TakuM YMHOM, K 1 JUIS IHIIUX
OIKCAHUX MOKa3HHUKIB eBTpOQiKallii, cocTepi-
rajacsl TEHJIEHIis 301JIbIIEHHs 3HAY€Hb 1HEK-
cy TRIX B ocranHi 1iCTh POKIB Y NOPIBHSHHI
3 HONEPEAHIMH POKaMH.

AHaii3 CTaTUCTUYHHMX B3a€EMO3B’SI3KIB
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MK BciMa iHAeKkcaMu (iHIuKaTopamu) Tpodi-
YHOTO cTarycy Box o3ep bine ta TymopoBo Ta
IHIIMMH HaBEJCHUMH HAMH XapaKTePHUCTHKa-
MU BOJHOro cepenosuiia (tabmn. 6 i 7) noka-
3aB TICHMH KOpENSLIHHUI 3B 30K MiK Tpodi-
gaumu iagexcamu (TSI i TRIX) mixk coboro, a
TaKOX 3 KOHIICHTpaIicoo xiopodity a, duce-
JIBHICTIO OaKTEpPiOIUIaHKTOHY, MTPO30PICTIO BOJ

i BMmicToM 3aranmbHOro (ocdopy. Ilpu npomy
3BEPTAIOTh Ha ce0e yBary JesKi po30iXkHOCTI B
3B’s13Kax mapamerpiB B o3epax bine i Tymopo-
B0. B 03. bisie Bu3Ha4YeHo /1yxe BUCOKUIT Koe-
OilieHT KOpeALil MiX YHCENBHICTIO OakTepi-

OIUIAHKTOHY 1 KOHIEHTpali€o Xjopodinty @

MPH BiZICYTHOCTI KOPEISIIHHOTO 3B’SI3KY HUX
rapaMeTpiB 3 3aralibHAIM a30TOM i hochopom.

Taoauusa 6
KoedinienTn B3aemHoi kopeasinii Tpodiunux ingexcis i napamerpis
BOJHOrO cepenopuina osepa bine y 2006-2017 pp.
IMapametpu Xiopodin a BakTtepioniankToH TSI TRIX
BakrepioniaHkToH 0,87***
TSI 0,70%*** 0,72%**
TRIX 0,69*** 0,76*** 0,88***
Ipo3zopicts -0,70*** -0,63** -0,90*** -0,76***
Kucens 0,63** 0,36* 0,35* 0,20
pH 0,59** 0,49* 0,44* 0,34*
3aransuii Gpocdop 0,17 0,25 0,72*** 0,58**
Ddoctaru -0,17 -0,09 0,32 0,19
3aranpHuit a30T 0,08 -0,17 -0,16 0,05
IIpumitka. PiBens 3Hauumocti: * - 0,1, ** - 0,01, *** - 0,001
Tabmmus 7

KoediuienTn B3aeMHoi kopensuii Tpodiunux ingexciB i napameTpiB BoAHOI0 cepe1oBHIa
o3epa Tymopose y 2006-2017 pp.

IMoka3nuk Xnopodin a BakTepioniankToH TSI TRIX
BakrepioniaHkToH 0,43*
TSI 0,78*** 0,67***
TRIX 0,76*** 0,49* 0,89***
Ipo3sopicts -0,61** -0,59** -0,91%** -0,75%**
Kucenn 0,46* 0,27 0,62*** 0,50**
pH 0,74%** 0,55** 0,89*** 0,79***
Baransuuii Gpocdop 0,41* 0,57** 0,76*** 0,73***
docoaru -0,22 0,41* 0,24 0,12
3aranpHuii a30T 0,63** 0,38* 0,56** 0,67***

Ipumitka. Piens 3naunmocti: * - 0,1, ** - 0,01, *** - 0,001

B 03. TynopoBo koedillieHT Kopesil
MK 0aKTepiOIIaHKTOHOM 1 XJiopodisom OyB B
JIBa pa3y HUXKYUM, HDXK B 03. Bine, ane 3HauHO
BUIIY KOe(iLieHTH KOpeysiil crocTepiraiuch
MDK YHCEJBHICTIO OaKTepii Ta BMICTOM XJIO-
podiny @ 3 KOHIEHTPAIISIMH 3arajbHOTO a30Ty
i pochopy. MokHa npuIrycTHTH, 1O B 03. bine
NIepEeBAXKAIOTh NPUPOJHI B3aEMO3B’SI3KH  MiXK
¢iTo- i 6aKkTepioIIaHKTOHOM, a B 03. Tymopo-
BO [JIIOTh [JIOAATKOBI aHTPONOIEHHI JKepelna
OioreHnux crnonyk. Lli ¢akTe moTpedyroTh 1mo-
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JANBIINX JOCIIDKEHb.

[opiBHSHHS pe3yJbTaTiB OLHKU TPOdi-
YHOTO CTaTyCy YOTHPbOX JIENbTOBUX 03ep [IHi-
cTpa 3 JaHuMHU 1o Kydyprancpkomy JuMaHy
nokaszaiu, 1o o3. bine 3a TpodiyHuM craHOM
Iy)ke OJIM3bKO 10 CTaHy BOJ B CepeaHii Ta
HIDKHIA vacTuHax Kydyprancpkoro iumany
[19], xoua BepxiB’s IBOrO JIMMAaHy MalOTh
OUITBIII BUCOKHUI TpOQiuHUI cTaTyc 1 IaHi BCiX
MMOKAa3HUKIB Ha Wi€l TUITHIN JIMMaHy HaiOLIbIT
CXOXI JI0 THX, IO OoTpuMaHi B 03. Tyznoposo.

OtdopmaTuposaHo: LLpndT:
MONYXXUPHBIN, KypcuB
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IopiBHSHHS OTPUMAaHUX HAMH JAHUX JUIS Jie-
JIBTOBHX 03€p C pe3yibTaTaMu JOCIiKEHb
JHicTpoBcbkoro ymMany [20] nokasanu, 1o
JIiarma3oHM  KOJUBaHb TPO(IUYHHMX 1HIEKCIB

MPAaKTUYHO CHIBMAJal0Th, WO CBIAYUTH IIPO
OJIHAKOBI IPUYMHU eBTpodiKawil BCiX BOAOMH-
MU JIeNibTOBOT yactunu J{HicTpa.

Bucnoexku

Pe3ynbraTé oniHku TpodivHOTO CTATyCy
YOTUPHOX 03ep AenbToBoi 4yacTu JIHicTpa Imo
xyopodiny a, GaKTepiOMIAaHKTOHY 1 Tpodiu-
HoMy iHzaekcy TSI mpakTu4HO CIiBHagaloTh i
CBiIYaTh MPO TOTIPIIEHHS SKOCTI BOZ Ta IPO
3pocTtaHHsl TpodiuHoro crarycy o3ep CuHe,
TynopoBo i IlytpiHo 3a yciMa MOKa3HUKaMH
JO0 TinepTpoHOr0o B OCTaHHI IIICTh POKIB
(2012-2017 pp.) y mopiBHSHHI 3 MOIEPEAHIM
niepiomom (2006-2011 pp.).

Jlume B o3epi Bine OunbImicTh moka3Hu-
KiB eBTpodikauii Ha NpOTA3l BCOrO MEpiofy
CIIOCTEPEXEHb BIAIMOBIA €BTPOPHOMY CTa-
TyCy, 30 MOXe OYyTH TOSICHEHO HaHOUIBILIOO
IIPOTOYHICTIO IIHOTO 03€pa.

BuxopucranHs —TpodiuHOro iHmekcy
TRIX, sxuit po3poOnenuit a1 ouiHKM Tpodi-
YHOTO CTaTyCy MOPCHKHX BOJ, JaBaB OiJIbII
BHCOKI 3Ha4YeHHs TPOQIYHOrO crarycy o3ep,
HDK 1HIII IHAWKATOPH, X04a TaKoXkK 3adikcyBaB
TEHICHIIII0 3POCTaHHS 3HAYCHb B OCTaHHI

IICTh pOKiB. TOMy BHKOPHCTOBYBaTH iHAEKC
TRIX 1o1uinpHO JNHUIIe Yy KOMIUIEKC] 3 IHIIMMHU
iHAMKAaTOpaMu TPO(QIYHOTO CTATyCy MPiCHOBO-
IHUX BOIOIM.

JocnimkeHHs BUKOHaHO B pamkax H/IP
«Bu3HaunuTH MKepena i pojib a30THOT'O HaBaH-
TaXXEHHSA B eBTpodikalil BOJHUX EKOCHCTEM
Hmxnaporo uictpy i YopHOro Mopsi», sSKHi
¢iHaHCcyeThcss MiHICTEPCTBOM OCBITH 1 HAYKH
VYkpainu y 2017-2019 rr. ABTOpH BHCIIOBIIO-
I0Th CBOIO MOJSIKY cHiBpoOiTHHKam PerioHa-
JIBHOTO IICHTPY IHTErpOBaHOTO MOHITOPHHTY 1
€KOJIOTIYHUX JociipkeHb OJechbKoro Hario-
HaJbHOTO yHiBepcuteTy imeHi 1.I. MeunukoBa
CuirippoBy C.M., CHiriproBy I1.M., I'py3oBiif
LJI., Minesiit A.Il., Cermiuniit K.A., sxi 3a-
Oe3medyBany BifOip 3pa3kiB B IIOPIYHUX EKC-
MEeIULIAX Ta BUKOHAHHS JIaOOPAaTOPHHUX aHai-
3iB.
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