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TPO®IUYHUMN CTATYC JEJbTOBHUX O3EP JHICTPA ¥V 2006-2017 PP.

Merta. Oninka TpoidHOrO cTaTycy Boa 03ep AenbToBoi yactunu Juicrpa (bine, Csune, Tynoposo i ITyTpi-
HO) B 2006-2017 pp. Metoau aociaimkennsi. BiusHaueHHS TiAPOJOTIYHUX, TIIPOXIMIYHHUX 1 TiXpoOioNIOTiIHIX
XapaKTEePUCTUK BOJHOTO CEPENIOBHUINA 03€p IMPOBOIIKCS 32 CTAHIAPTHUMH METOAMKaMH. BUKOpUCTaHi YOTHPH
iHAuKaTOpH eBTpo(ikamii BOA: KOHIEHTPAIS XJI0pOpiTy @, YACENbHICTh OaKTePiOIIaHKTOHY, TPOo]idHi iHICKCH
TSI 1 TRIX. PesyabraTu. [IpoananizoBaHo oco0ianBoCTI (i3UKO-XIMIYHUX XapaKTEPUCTHK BOJ IEJIbTOBUX 03€p
Juictpa. BusBneHo miABHUINEHHS KOHIIEHTpAIliil 010TeHHIX CHOJYK B yCiX o3epax B octaHHi 12 poki. HaitHnxk-
Yiif BMICT 1 HACHYCHHS BOJM KHCHEM 3a MEPioj CIOCTEPEKeHb 3adikcoBaHo B 03epi [lyTpiHo, Ae THpu 1[bOMY
CHoCTepiraircs HalBUINI 3HAYCHHs 3arajlbHOTO a30Ty i ¢ocdopy. [IpoBeneHuit aHami3 JOBroCTPOKOBUX 3MiH
xyopodiny a i 6a1<TepiormaHKT0Hy Brepiiie, Ha OCHOBI pe3yNbTaTiB KOMIUICKCHUX JOCIIIKEHb 03€p BJ'IiTKy
2006-2017 pp., MPOBE/ICHO OLIHKY Tpo(idHOTO CTaHy BOJl KOXHOTO 3 JEIbTOBHX 03€p. BusBrieni craructuuHi
B32€MO3B’3KH MiXK IMOKa3HUKAMH TPO(IYHOTo cTaHy 1 Gpi3MKO-XIMIYHHUMHU XapaKTepUCTUKaMHU o3ep. BucHoBKH.
BcranoBneHo, 10 OmiHKY TPO(MITHOrO cTaTycy YOTHPHOX 03€p IeNBTOBOI YacTH JIHicTpa mo xyopodiny a, 6ak-
TEpIOIUIAaHKTOHY 1 TpodiuHOMY iHAekcy TS| mpakTH4YHO CHIBNAJAIOTH 1 CBIIYATH MPO 3pOCTaHHS TPO(IYHOTO
CTaTycy BOJAOIM Ta Mpo MOTipIIeHHs sSKocTi Bog y 2012-2017 pp.y TOPIBHSIHHI B HOHepe,IlHiMI/I poxamu. Bomu
o3ep Ceune, Tynoposo i [lyTpiHo B OCTaHHI IIiCTh POKIB MO BCIM MMOKa3HUKaM eBTpO(leaun BIZINIOBI 1Ay Tinep-
TpodHOMY cTaTycy, a TpO(leCTL o3epa bine 3a 6inpmIicTIO MOKAa3HUKIB OyJia HIDKYOIO 1 BiANOBiana eBTpopHO-
My cratycy. Tpodiunuii ingekc TRIX, sikuii po3pobieHuit 1uis OLIHKM MOPCHKUX BOJI, MPAKTHYHO 3aBXKIH MOKa-
3y€ IeIo OUTBIN BHCOKHMH TPOQIIHUI cTaTyC 03ep, HiXK 1HII iIHAUKATOPH.
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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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IIytpuno) B 2006-2017 rr. Metoabl ucciaenoBanus. OnpeneneHue rupoioru4eckux, THAPOXUMUUECKUX U THI-
POOHONIOTHIECKUX XapaKTEPUCTHK BOAHOM Cpenpl 03ep MPOBOAWIOCH MO CTAHAAPTHBIM METOAMKaM. lcrmonb3oBa-
HBI YeThIpe MHAMKATOpa ABTPO(UKALMK BOJA: KOHLEHTPALUs XJIOpPOUIIa a, YUCICHHOCTh OaKTEePUOILIAHKTOHA,
tpopuaeckne mHAekcH TSI m TRIX. Pesyastarsl. [Ipoanamm3upoBaHel 0COOEHHOCTH (PH3MKO-XHUMHUYECKUX
XapaKTEepUCTHK BOJ JENbTOBBIX 03ep [lHecTpa. BhIsBICHO MOBBILICHNE KOHIEHTPAMHA OMOTEHHBIX COCIMHEHUI
BO BCEX 03epax 3a mociexnue 12 ner. Camoe HU3KOE COAEPKAHNE U HACBHIIICHUE BOJAW KHCIOPOAOM 3a MEPHOA
HaOmonenui 3adukcupoBano B o3epe IlyTpuHO, rie Ipu 3TOM ONpPENENSUIMCH HAUBBICIIME 3HAUYEHHs OOIIero
azota u pocdopa. [IpoBeneH aHamn3 MHOTOJIETHIX N3MEHEHUH XJI0po¢minia a U OakTeproIUTaHKToHa. BriepBrie,
Ha OCHOBE Pe3yJbTaTOB KOMIIJIEKCHBIX UCCIIeIOBaHUN 03ep B JeTHUi nepuon 2006-2017 rr., mpoBeeHa oLeHKa
TPO(PHUIECKOTO COCTOSIHUS BOJA Ka)KJOTO M3 JEIBTOBBIX 03€pP. BBIABICHBI CTATUCTUYECKHE B3aUMOCBSI3U MEXIY
MOKa3aTeIsIMU TPO(PUUECKOTO COCTOSHMS M (PU3NKO-XMMHUUECKMMH XapaKTepucTUKaMu o3ep. BuIBoabl. Ycra-
HOBJICHO, YTO OIIEHKH TPO(HUUECKOTO CTaTyca YETHIPEX 03ep AeabToBOI uacTu JJHecTpa mo xyopoduty a, Oak-
TEPUOIUIAaHKTOHY U Tpodudeckomy nHaekcy TSI mpakTHYecku COBIAIAIOT U CBHAETEIBCTBYIOT O BO3pacTaHUH
TPO(UIECKOTO cTaTyca BOJOEMOB M YXYIIICHNH KadecTBa BoJ B 2012-2017 rr. mo cpaBHEHHIO C TIPEIbIIyITIMHA
rogamu. Boasr o3ep CuHoe, Tynoposo u [TyTpuHO B mociieiHue 1eCTh JIET 0 BCEM MOKa3aTelsiM 3BTpOQHKa-
IIUHF COOTBETCTBOBAIIM THIIEPTPOPHOMY CTATyCy, a TpopHOCTH 03epa benoe mo OoMbIIMHCTBY HOKa3aTeneii Oblia
HIDKE ¥ COOTBETCTBOBANIA eBTPOPHOMY cTarycy. Tpodudeckuit manexc TRIX, KoTopslit pa3paboTaH i OLEHKH
MOPCKHX BOJI, IPAKTHYECKH BCErJla IMOKa3bIBacT OoJiee BHICOKMI TPO(HUUYECKUI cTaTyc 03ep, 0 CPAaBHEHHIO C
JIPYTHMMHU HHANKaTOPaMH.
KauesBble cioBa: 3BTpodukanys, xinopodmur, 6akrepromnankToH, TSI, TRIX

Bcemyn

3BicHO [1], 1m0 cy4yacHi €KOJIOTiYHI Mpo- 3MCHIIICHHSI BOJHOCTI PIYKM Ta Jerpajaallito
Oomemu JlHicTpa B OCTaHHI POKH BHKIIMKaHI €PUKIB Ta MPOTOK, IO 3 €AHYBAIH aKBaTOPIIO
AHTPOTIOTEHHUM 3a0pyTHEHHSM BOJX 1 3MEH- o03ep 3 pycioBoro cucremoro Jluictpa [4, 5]. e
IIEHHAM OOCSTiB BOJHOTO CTOKY. llpn mpomy, MIPU3BENO JI0 3MEHIIIEHHS IHTEHCUBHOCTI BOJIO-
3a3BUYall B JENbTOBIi YacTuHI Oy/Ib-sAKO1 pid- 00OMiHY 3 OCHOBHHM PYCJOM DPIi4KH Ta IOTip-
KOBOT CHCTEMH HAKOMWYYIOThCS OIOTeHHI 1 3a- [IeHHS] KUCHEBOTO PEXHUMY 03ep i, SK HacCIHi-
OpynHIOIOYI pEedoBHMHH 3 yciei Bomo30ipHOI JIOK, TIPUTHIY€HHS PO3BUTKY TiApoOioHTiB. B
wionti [2]. He e BukimoveHHsM i piuka J{Hic- o3epax Hwxkaporo JlHicTpa mepiognyHO CITO-
Tep, B JACIbTOBY YACTHHY SIKOI MOTPAILISIOTH CTEpIraroThCsl MacoOBI 3aMOpU PUOU Ta JESIKHX
PEUOBHHHU BiJ MPOMHCIOBUX 1 KOMYHaJIbHUX IHIIUX T1APOOIOHTIB, MIO CBIAYMTH MpPO HeEra-
MiAIPUEMCTB YKpaiHu i MoJJoBH Maiike B TUBHI TIpOIeCH €BTpo(dikallii B eKocrcTeMax
MOBHOMY CIIEKTpi HAHMEHYBaHb, Cepel KOTPUX okpemux o3ep [6, 7, 8], sKi BHUKINKAHI HaIMi-
OpraHiyHi, MiHepaJibHi, OIOT€HHI 1 TOKCHYHI PHUM HAJIXOKEHHSIM JI0 BOIAHHMX 00’ €KTIB Je-
pedoBuHH. OCKiNbKH p. JIHICTEp € TaKoXK JiKe- aet JlHicTpa Giorennux cmoayk [9, 10]. Ox-
penoM BoponocTayanHs M. Ofecr i OKpeMux HaK 3a BCl pOKH JIOCHIJPKEeHb OIliHKa TPOdidHO-
paiioHiB 00JIaCTi, TO SKICTh PIYKOBOI BOJU B ro CTaTycy JEIbTOBUX 03€p HE MPOBOJMIIAC,
HIDKHIA OT0 YacTHHI Ma€ Ba)XJIMBe 3HAYCHHS XO4ya HasBHICTh Ta IHTEHCHBHICTH IIPOIIECIB
HE TUTBKH ISl JIOBKLWIS, ane i JUist 3A0pOB's eBTpodikamii y BojgoliMax MOXXHA OyJo ineH-
HaceneHHs. B nmenbroBiit wactuni JHicTpa 30- TU(IKYBaTH SIK 32 OKPEMHUMH IMPOCTUMHU TIOKa-
cepe/KeHa BeJHKa KUTBKICTh 3aIIaBHUX 03ep, 3HMKaMH eBTpodikallii (xsopodin a, 6bakrepio-
AKi BiZIrparoTh BOXJIMBY POJIb Y BiAHOBJICHHI IDUIAHKTOH, KOHIEHTpalii a3ory i ¢ocdopy)
MIPUPOJTHUX PECYPCIB IETHTOBOI €KOCUCTEMH, a [11, 12], Tak i 3a OingblI 00’€KTUBHUMH, ajie
TaK0)X BHUKOPHCTOBYIOTHCS ISl pUOANBCTBA 1 CKJIQJIHUMHU KOMIUIEKCHIUMHU TPO(idHUMU iHe-
peKpeamiiHux Iiyield. 3a0pyaHEHHs 1 Mopy- kcamu TSIi TRIX [13, 14].
HICHHS T1IPOJIOTIYHOTO peXuMy piuku [HicTep MeToro Haloro JIOCHTIJKEHHS € OIliHKa
MOCTYIOBO MPUBOAMTE JIO JACTPajallil eKOCHC- TPO(IYHOIO CTATyCy BOJ HAWOLIBIIUX 03ep
Tem jenbToBUX 03ep [3]. HaitOinbir momiTHi nensToBOi vacTuHU JlHicTpa, Takux sk bine,
HEeTraTHBHI 3MiHi B AeNbTOBIM yacTuHi J[HicTpa Ceune, Tynoposo i [Tyrpino B 2006-2017 pp. 3
noyany BiOyBaTHCSl Micisl BBEIEGHHS B €KC- BHUKOPUCTAHHSM Pi3HHUX 1HJAWKATOPIB Ta 1HJCK-
IUTyaTalilo Kackaay TiIpocrnopyl B BEpXHid ciB eBTpOdiKaliii.

yacThHI JIHICTpa, MO0 BUKJIMKAIO  MITYYHE

Mamepianu i memoou

Bukopucrani Marepiaiay MIOpIYHAX €KC- mkeHb OnechbKOro HallioHaJbHOTO YHiBEpCH-
neauniit 2006-2017 pp., 1m0 HPOBOAMIMCH tety imeHi l.I.MeunukoBa B o3epax bine, CBu-
cremianicraMu PerioHanbHOTO TEHTPY iHTET- He, Tynoposo 1 IlyTpiHo, siki po3TamioBaHi Ha
POBaHOT'O MOHITOPUHTY 1 €KOJOT1YHHUX JIOCHi- pi3HuxX aiasHKax naenbtu JHictpa (puc.l). B
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o3epax bine i TynopoBo HoCHiIKeHHS IPOBO-
quncs 1mopivHo 3 2006 mo 2017 pp., a B 03e-
pax Csune i1 IlyTpiHO — 3a BHKIIOYEHHIM
2008, 2015 1 2016 pp. Beworo y 2006-2017 pp.
Oyro BimiOpaHo i mpoanamizoBaHo 68 3paskiB
BOJM, Yy SIKUX BW3Hadanmucs (i3uko-ximivHi i
OKpeMi TiapoOiooTidHI XapaKTePUCTHUKH 3a
METOJaMH, IO ommcaHi B poborax [15-18].

st oninku TpodivyHOTO CTaTycy BOJA BUKOPH-
CTaHi iHZeKcH TpodiuHoro cratycy Box TSI
[13] i TRIX [14]. Hamu 3acTocoByBanacs Ta-
ko mkana OECD mis Bu3HaYeHHsI TpoQiuHO-
ro CTaTycy o3ep 3a BMicTOM xjopodiny a [11]
1 HaIlioHaJbHA KIacHQiKaiis SKOCTI MOBEpPX-
HeBHX BOA cymii [12], B siKiii BAKOPHUCTOBY€ETh-
Csl TIOKAa3HUK YHCENBHOCTI OaKTePiOTIAHKTOHY .
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Puc. 1 — PosramyBanss aenstoBux o3ep Tymopose (1), Csune (2), [Tytpiuo (3) i bine (4).

Pezynomamu ma 0062060penns

[MopiBHsSIHHS T1IpOMOPQONOTIYHUX 1 Pi-
3UKO-XIMIYHUX XapaKTEPUCTUK BOJHOIO cepe-
JTIOBHINA HAWOULTBIINX TUTABHEBHX 03ep JlHicT-
pa: Tymoposo, IlytpiHo, i bine (ta6n.1-3), a
TaKOXX HEBEeIUYKOro o3epa CBHHE, JIO3BOIUIIO
BUSIBUTH HACTYIHI X OCOOIMBOCTI.

3a rigpoMopdosoriyHUMH  03HAKaAMU
(moBXKHMHA, MIMPHUHA, TUIOIIA, TOBKHUHA Oepero-
BOI JIiHIT) 03epa pO3MOAUIAIOTECS BiJ] MaKCH-
MaJIbHUX [0 MiHIMaJIbHMX 3HA4Y€Hb BIAIIOBII-
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HO: 03. Tymopogro, 03. [Iytpino, 03. bine, 03.
CauHze. [To rmubiHI PO3MOILT IS0 THIIHIA: 03.
Tynopogo, 03. bine, 03. Ceune Ta 03. IlyTpiHo.
i naBeneni B tabmumi 1 rixpomopdoorivni
0COOJIMBOCTI KOXKHOTO 3 03€p BH3HAYAIOTHh iX
rigponoro-rizpoximiuni (Qpizuko-ximiuHi) xa-
pakTepuctuku (Tabdmn. 2 i 3).

Ipo3opicTh. Haiibinbiia cepeqas mpo-
3opicth Bog (1,1 M) crioctepiranacs B 03. bije,
ne BoHa B 1,7 pa3u nepeBHIIyBaia cepenHi
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Taoauns 1
CepenHi rinpoMop¢oaoriuni xapakTepucTHKH AeJIbTOBUX 03ep [AHicTpa
BiiTky 2006 — 2017 pp.

XapakTepucTHKa Bine CBuHe Tynoposo IlyTpino
JloBkHHA, KM 1,7 0,6 29 2,8
upwuna, kKM 0,9 0,6 1,6 1,8
[Tnomia, km? 1,0-1,3 0,2 2,8-45 2,2-2,8
JloBxxuHa OGeperoBoi JiiHil, KM 5,0 2,0 7,5 14,6
Haiibinpina roubuna, M 2,2 1,8 3,1 1,4
CepenHs mHOMHA, M 1,3 0,7 15 1,1

Taoaunsa 2

CepenHi 3HaueHHA (Pi3uK0-XIMIYHHX XapaKTepPHCTHK BOJ AeJbTOBHX 03ep /IHicTpa
BJitky 2006-2017 pp.

XapakTepucTHKa Bine CBuHe Tynoposo IIyTpino
ITpo3opicTh, M 1,1 0,4 0,9 0,4
Temmneparypa, °C 24,8 24,7 25,4 25,8
EnextponpoBinHicTs, MCM/CM 0,497 0,503 0,419 0,503
Kucensn, mr/n 6,15 5,54 8,12 5,20
Kuceus, % 77,1 69,4 100,9 66,4
Bopnesuii mokasuuk (pH) 7,62 7,57 8,59 7,76
3arannumii a3ot, MrN/i 1,55 1,73 1,85 1,96
HitpaTtu, MrN/n 0,12 0,25 0,18 0,17
Amouniii, MrN/i 0,23 0,25 0,36 0,25
3aranpHuii pocdop, MrP/n 0,15 0,24 0,20 0,28
docharu, MmrP/a 0,09 0,18 0,09 0,16

Taoauusa 3

I'panunyni 3HaYeHHA Qi3MKO-XIMIYHMX XapaKTePUCTHK BOJ AeJbTOBUX 03ep JHicTpa
BJitky 2006-2017 pp.

Xapakrepucruka Bine CBuHe Tynoposo IyTtpino
I'mubuna, M 0,5-2,2 0,6-1,8 0,8-3,1 0,2-1,4
IIpozopicTs, M 0,3-2,2 0,2-0,8 0,1-2,5 0,1-0,8
Temnepatypa, °C 21,3-27,9 19,6-28,3 22,9-279 22,8-30,3
EmrextponpoBinHicTh, 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
Bonnesnit mokaszauk (pH) 6,9-8,9 6,4-8,2 7,3-10,0 6,8-8,2
3aranbhuii a30T, MrN/I1 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
Amoniit, MrN/x 0,05-0,51 0,06-0,42 0,05-0,79 0,04-1,02
3aransHU hocdop, MrP/n 0,04-0,31 0,04-0,45 0,08-0,52 0,06-0,55
docdaru, MrP/n 0,02-0,27 0,03-0,44 0,01-0,22 0,02-0,41

3HaueHHs B o3epax Ceune i [TyrpiHo, Ta B 1,2 —
B 03. TynopoBo. AHaji3 3MiH I'paHUYHUX 3Ha-
YeHb MPO30POCTi TIOKA3aB, MO0 MaKCUMaJbHI il
3HAYCHHS 32 BCI POKH CIIOCTEPEIKEHb OyJIN 3a-
peectpoBadi B 03. Tymoposo (2,5 M), a MiHIMa-
neHi (0,1 M) — B o3epax bine, Tynoposo Ta Ily-
TpiHO.

Temnepartypa. Cepe/Hi 3HaYCHHS TEM-
nepaTypy BoOJ IenbToBUX 03ep y 2006-20017
pp. (Tabin. 2) 3minoBanucey Big 24,7 (03. CBu-
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He) 1o 25,8 °C (o03. IlytpiHo). Ase MikpiuHi
3MiHH B KOKHOMY 3 03ep OyJu OiJibIll BEJTHKH-
MU (Taba. 3). Mi"iManbHa TeMiiepaTypa BoJ 3a
Bei JiitHi niepioau 2006 — 2017 pp. Oyina 3apee-
crposana 24.07.2013 p. B 03. Csune (19,6 °C),
a makcumansHa — 24.07.2017 B o03. IlyTpino
(30,3 °C).

Enexrponposianicts.  Cepenni  3a
2006-2017 pp. 3Ha4YEHHS €JIEKTPOIPOBIAHOCTI
3MIHIOBAJIHCH B Jy’K€ BY3bKHX Mexax: Big 0,42
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(03. Tynoposo) no 0,55 mCwm/cm (03. IlyTpino)
1 3aJeKajad, HacaMmIeped Bia TNIMOMHH 03ep.
MakcumanbHi 3HAYCHHS EJIEKTPOIPOBITHOCTI
0,708 MCm/cMm peecTpyBaiucsi B MiJIKOBOJHUX
o3epax Ceune i [Iyrpino 25.07.2007, a wmiHi-
manbHi 0,227 MCm/cM B caMOMy TIHOOKOMY
03. Tynoposo 24.07.2012 p.

KucneBuii pe:xkum o3ep (tabm. 2 i 3)
XapaKTepU3yBaBCsl BEITHUKUMHU KOJHMBAaHHS BMi-
cty kucHio Bix 0,2 mr/m (2,3 %) mo 17,1 mr/n
(220 %) B 03. bine 24.07.2010 p. i 26.07.2017
p. BimmoBigHO. B iHmMMX o3epax MEXH KOJH-
BaHb OyJIM 3HAYHO MCHIIMMHU, alie TPAKTHIHO
B yCIX 03epax CIocTepiraiucs 3aMOpHi SBHUIIIA.
B 03. CBuHe BMICT i HACHYECHHSI BOJA KHCHEM
sHmKyBanocs 1o 1,81-2,08 mr/n (20,5- 24,1 %)
B jurnHi 2006, 2011 1 2013 pp. B 03. Tynoposo
KoHueHTpanii kucHio 0,97-2,54 mr/m npu Ha-
cuueHHi 12,2-29,9 % cnoctepiranucs B JHIHI
2010, 2011 1 2015 pp. B 03. IlyTpino 3Hm*KEH-
H BMicty (1,26-3,28 wmiu/a) 1 HacH4yeHOCTI
(15,5-37,5 %) BoaH KHCHEM, SIKE BEJIE JI0 3arH-
Oeui oprani3miB crioctepiranocs B jumHi 2006,
2010, 2011 i 2012 pp. IIpu upomy 3a cepeaHi-
Mu  2006-2017 pp. 3HauCHHSMHU KOJUBAHHS
BMICTy KHCHIO OYyJIM MEHII 3arpO3JTHMBHUMH: BiJl
5,2 mr/n (66,4%) B caMOMy MLUJTKOBOJHOMY O3.
[Mytpino no 8,12 mr/a (101%) B camomy Tiu-
6oxomy 03. Tymoposo.

Bonnesuii nokasznuk (pH). Cepenni 3a
2006-2017 pp. 3nauenns pH 3miHOBamUCsS B
JTy’Ke BY3bKHX Mexax: Bin 7,57 (03. CBuHE) 10
8,59 (03. Tymopogo). IIpu 1boMy MakcUMaIbHI
3HayenHs pH=10,0 peectpyBanucs B 03. Tyno-
poBo 24.07.16 p., a miniMansHi pH=6,4 — B 03.
Caune 31.07.2006 p.

Biorenni cmosyku. AHaiiz HaBeJIeHHX
B Tabim. 2 1 3 maHWX MpO CepelHi i rpaHudHI

600 7 ==O=—03. bine
= 5004 " A = 03. CBuHe
g 400 =& — 03. TynopoBo
< == o03. [lyTpino
= 300
H
2 200 +
i 100 -

3HAYEeHHS KOHLEHTpaUiii OiOreHHHX CIOIYK
MI0Ka3aB, 10 BOHU 3MIHIOBAINCS B IIHPOKHX
MEKax, ajie HaMCHII 3HA4YeHHS iX CepemHix
KOHIIEHTpaLiil crocrepiraiucs B 03. bine, ske
3a TIOKa3HUKOM OI10TeHHOTO 3a0pyIOHEHHS €
HaWO1IBIT YUCTUM 3 IETBTOBUX 03ep. B 03epax
Csune 1 [lytpiHo, sKi po3TamoBaHi moOIU3y
HACEJICHUX TYHKTIB, CIIOCTEPIraaucs HaWBUIII
cepeaHi KOHIeHTpaIlii BCiX 010T€HHUX CIIONYK.
MakcumanbHi 3HaYCHHS KOHIICHTpAIi 3ara-
neHOTO a30ty 5,17 mrN/n Oyio 3apeecTpoBaHO
B 03. Ilyrpino (nunens 2013 p), HiTpaTiB —
0,78 mrN/x B 03. Bine (nmumens 2008), amoHi0
1,02 mrN/nm B 03. ITytpino (munens 2007 p.),
3aranbHOTO (hochopy - 0,55 mrP/m B 03. IlyT-
pino (nmumens 2012 p.) i hocdarie 0,44 mrP/n B
03. Cpune (nunens 2007 p.). BigmideHo TeH-
JCHIIII0 30UIbIIEHHS] KOHIEHTpALiid a30Ty B
ycix ozepax y 2012-2017 pp. y mOpiBHSAHHI 3
noniepeanrimu 2006-2011 pp.

Xaopoddia a. Konnenrpariist xinopodiny
a B o3epax HIKHbOrO J[HicTpa (puc. 2) 3MiHIo-
Bajacs B JQyXKe IIMPOKOMY miama3oHi Big 1,82
MKr/n B 03. TymopoBo B jumHi 2009 p. mo
546,80 mkr/n B 03. [Iyrpino B aumui 2012 p.
[Ipy npoMy HaWiMEHIII KOJWBAaHHSA BMICTY
xnopodiny a cmocrepiranucs B 03. bine, xe
KOHIIEHTpAIll I[bOr0 MIrMEHTY 3MIHIOBaIKCS
Bix 1,93 mxr/n B mumai 2006 p. 1o 34,58 MKr/n
B nmumHi 2016 p. CepenHsi KOHIEHTpAILS XJIO-
popiny a B 03. bine nopiBHIOBana
15,53+3,81 Mxr/n i Oyna HaWHWKYOIO Cepen
JociipkeHux o3ep. B 03. CBuHe BMIiCT XJI0po-
¢iny OyB B 1,4 pa3u BummMm, HixX B 03epi bine i
B cepenHboMy ckianaB 21,86+7,15 mkr/n. [pu
bOMY HallMeHIIa Horo KoHIeHTpamis (2,28
MKT/J) peectpyBanachk B mmHi 2009 p., a Haii-
Buina (40,81 mkr/i) — B nunHi 2007 p. 3Ha4HO

2006
2007
2008
2009
2010

2012

2014
2015
2015
2015
2016
2016
2017

Puc. 2 — Konnenrpauii xjaopodiny a B 1enbroBux o3epax Juicrpa siitky 2006-2017 pp.
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OiTBIIT KOHIIEHTpAITl XJI0podiTy @ peecTpyBa-
aucst B 03. TynopoBo, e BOHU B CepeIHbOMY
cknmamamu 64,52+83,54 mxr/n i Oynu B 4 u 3
pasu BUIIMMH, HiX B 03epax bime i CBuHe BiI-
noBiHO. Jliama3oH koquBaHb XJIOPOQidy B 03.
TynopoBo xonuBases Bix 1,82 mxr/n y 2009 p
no 156,86 mkr/nm y 2012 p., 188,17 mkr/a y
2015 p. 1 270,24 mxr/n y 2016 p.. e 6inbm
BEJIMKI KOJUBAHHS BMICTy XJ0opodiny a Oymu
xapakTepHi ans o3. [lytpino, e niama3oH 3Ha-
4yeHb ckianaB 4,18-546,80 mxr/m, a cepemHs
KoHIeHTpallis csarama 108,63+175,68 Mkr/m,
mo B 1,7-7 pa3iB mepeBUIIyBaJIO cepeIHi KOH-
IIEHTpAIlil B iHIITNX 03epax.
BbakTepioniankToHn. YncensHiCTh Oak-
TEpIOIUIAHKTOHY 3MIiHIOBANacs BiJ MiHIMallb-
HuX 3Ha4eHb 2,06 MiH.KJ1/MJI B 03epi Bine Bimi-
Ky 2008 p. g0 wMakcumanbHuXx 49,87
MITH.KI/MI B o3epi [lyTtpino B mumai 2012 p.
(puc. 3). HallHWX4010 B cCepeIHbOMY 3a Mepios
CIIOCTEpPEKEHb TAaKOXK Oylla YHCENBHICTh OaK-
Tepii B 03. bine, ne BoHa cknangana 5,76+2,28

MJIH.KJI/MJI. B 03. CBUHE unceIbHICTD OaKTepi-
OIUTIAaHKTOHY 3MiHIOBanacs Bif 5,01 murH.K1/mMi
(munens 2009 p.) go 20,62 MunH.K/MIT (JIUIIEHD
2012 p.) 1 B cepeqapoMy ckiamana 9,044+4,51
MJTH.KJI/MJI, 110 B 1,7 pa3u mepeBuIyBaio 3Ha-
4yeHHs1 B 03. bine. Takoro x piBHA BEIMYUHU
YHCceNbHOCTI OakTepii crmocTepiramuca B 03.
TynopoBo 3 cepeaniM 3HaueHHsIM 9,84+8,95
MIIH.KJI/MJI, Ta [lalma30HOM KOJUBAaHL BIJ
2,09 vun.ki/min B qumai 2010 p. mo 35,74
MIH.K1/MI B JiunHl 2012 p. OcoOauBO BUmINS-
JIacsl BUCOKA YHCEINILHICTh OaKTepiOIIaHKTOHY
03. Ilytpino 3 cepemnim 3HaueHHs M 15,08+
14,78 MIH.KJ/MII, IO TIEPEBUIIYBAIO CEPETHE
3HaYeHHS U o3epa bine B 2,6 pa3u, ta B 1,7 1
1,5 pasu ans o3ep Ceune 1 TynopoBo Bignosif-
HO. B 03. IlyTpino B 2012 p. Bu3HaueHo abco-
JIOTHIA MakCHMyM YHCEIHFHOCTI OaKTepioIniaH-
KTOHY 32 BECh MEpPioJl CIIOCTEPEKEHb B JCIBTO-
BUX 03epax. [Ipu 1boMy 3arajibHOI PUCOIO JTU-
HaMiKu 0aKTEpiOIUIaHKTOHY B YCiX 03epax Oysa
HaMBHIIA YUCENBHICTH B JiumHI 2012 p.

;: 45 - =—O=— 03, bine

E 40 - 1':\ - 4 = 03. CBuHE

é 35 | If =& — 03. TynopoBo

'% \E 301 ,I \ \3 == o3. [Tyrpino
] o 2 2

g8 2 o\

§ E 20 - / / A \

; 15 A / H 'I' * \ . —_

;E; 10 ,A #I' \ .4 _/ \ 2

2 5 ‘:\_ A = —_—

a 0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2015 2015 2016 2016 2017

Puc. 3 — 3MiHH YKMCeIBHOCTI OAKTEPIOIUIAHKTOHY B JeJIbTOBHUX 03epax uicTpa Biitky 2006-2017 pp.

Tpogiunuii cratyc o3ep BU3HAYABCS
HaMH 32 YOTHpMa TOKa3HUKAMH BKJIFOYAIOYH
KOHIICHTpAIF0 XJ0podilly @, YnucenbHICTh Oa-
KTEpiOIIaHKTOHY, Tpodiuni iHgekci TSI i
TRIX. Bka3zani NOKa3HUKH 3arajbHO BU3HAHI 1
HaifyacTilie BUKOPHUCTOBYIOTHCS JIOCIHiTHHKA-
MU JUIS OIIIHKH CTYNEHIO eBTpodikamii Bo-
noiim [11-15]. Konnenrpartiist xsiopodiny a B
o3epax IMpJIoBOi AisSTHKY JHicTpa 3MmiHIOBama-
cs B Jiamna3oHi, KU BiMOBIIHO 10 Kiacugi-
kauii OECD [11] oxomuoBaB TpH Karteropii
TpoHOCTI BOA: Me3oTpodHi (2,5-8 MKr/m),
estpodni  (8-25 wmkr/m) 1 rineprpodHi
(>25 mkr/m). B 03. Bisie konuBaHHS KOHIIGHT-
pariiii xj10podiay OXOIUIIOBAIM YCi TPU YKa3aHi
Kareropii, aime OinpuIicTh 3paskis Boau (62 %)
cBimumiIa po eBTpodHuii cratyc Box (Tabi.4).
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He 3Bakaroun Ha Te, O cepeiHil BMICT
xyopodiny a B akBaropii 03. bine Britky 2012-
2017 pp. Bupic y mopiBusiHHI 3 2006-2011 pp.
B 2,7 pa3u (tabim. 5), SKiCTh HOTO BOJ, SIK 1 pa-
Hille, BiJIOBi1ana eBTpo(hHOMY CTaTycCy.

B 03. CBuHe KONMBaHHS BMICTY XJIOpPO-
¢iny a, sx B 03. bine, oxommoBanu Tpu KaTe-
ropii TpodHOCTI, aje 3HAYHO OUIBIIY YaCTKy
(36%) cxnamanu rineprpodHi Boau (Tadn.4). B
pe3ynbraTi migsuineHHs B 1,9 pasu cepenHboi
KOHIIEHTpaIii xJopodisly B OCTaHHI POKH CTa-
Tyc Boa 03. CBHHE 3MiHHUBCS 3 €BTPO(HOro B
2006-2011 pp. Ha rineprpoduuii B 2012-2017
pp. (tabm. 5). B o3epax Tynoposo i IlyrpiHo
rineprpodHi Bogu Oynu AOMIHYIOUMMH 1 BH-
3Havanmcs B 50% i1 46% nocimimkeHux mpod
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Taoéaunsa 4

BignocHa kiabkicTs 3pa3kiB Boau (%) B 1eabTOBUX 03epax [HicTpa 3 me3oTpoduum (1),
eBTpodHNM (2) i moairpodHo-rineprpodHuM (3) cTaTycoM 3a OLIHKOIO Pi3HUX NOKA3HUKIB eBTpodikamii

B JiTHi nepiogu 2006-2017 pp.

O3epo Xuopodia a BakTepionJIaHKTOH Inpexc TSI Inpexc 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
CBiHe 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
ITyTtpino 8 46 46 0 42 58 0 36 64 0 0 100
Tabauusa 5
CepenHi 3HaueHHS NOKA3HUKIB eBTpO(ikanii BoJ B AeabTOBUX o3epax /(HicTpa B pi3Hi nepioan
cnocrepe:keHb
O3epo Poxn Xiopodin a, BakrepionjiankToH TSI TRIX
CIOCTepPe:KeHb MKT/JI MUJITH.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**
TyI0pOBO 2006-2011 14,85* 5,90* 60,1* 7,3**
2012-2017 104,18** 11,64** 74,5** 8,7**
[Tytpino 2006-2011 22,75* 12,39** 66,0* 7,6%*
2012-2017 210,49** 24,32** 81,6** 9,1*%*

[Mpumitka. TpodHicTs Bog * - eBTpodHi, moniTpodHi, ** - rineprpodHi.

BignoBinHO. B cepennpromy mnst o3ep Tymopo-
Bo i [lyTpiHo BMicT xmopodiny a B 2012-2017
pp. MiABUIIMBCI B 7-9 pa3iB B HOPIBHSAHHI 3
norepeTHiMA pokamu (Tabim. 5), Mo BKa3ye Ha
3poctaHHs TPO(PHOCTI BOA 1 3MiHY TpodiuHOTO
CTaTyCy 03ep 3 eBTPO(HOTO Ha TIePTPOPHHIA.

YucenbHICTh 0AKTEPIOIIAHKTOHY B Jie-
TpTOBHX 03epax JlHicTpa 3rimHo kimacudikamii
[12] oxorutroBana yoTupu Kareropii TpodHOCTI
Boj: Me3otpodHi (0,5-2,5 MIH.KJI/MII), €BTPO-
¢Hi (2,6-7,0 mmH.KI/MIT), TomiTpodHi (7,1-10,0
MIH.K1/MI) 1 Tinerpodri (>10 muma.x/Mi). B
03. bine kinbkicHi 3MiHM OaKTepiOIUIAHKTOHY
OXOIDTIOBAIIM TPH TEpIIIi Kareropii i OiIbIIicTh
3paskiB Boau (62 %) Biamosigana eBTpodHOMY
crarycy. He 3Bakatoun Ha migBuiieHHs B 1,8
pa3u YUCENBbHOCTI OakTepiii B OCTaHHI POKH
(Tabun. 5) TpodHicTh Box 03. bine o Gakrepion-
JIAHKTOHY, SIK 1 Mo xyopodiny a, Biamosigaia
eBTpodHOMY cTaTycy. B 03. CBuHE YHCETHHICTD
0aKTEepiOIUIAHKTOHY MEPEBUILyBaa HOro Kijib-
KicTb B 03. bine mocsratoun kareropii rimepr-
podHuX Boa. 3pocranns (B 1,4 pa3u) cepeqHboi
YHCENFHOCTI OaKTepiii B OCTaHHI IIICTh POKIB
(Tabm.5) mpu3Beno a0 3MIHM CTaTyCy BOJ O3.
CBuHe M0 0aKTEPIOIUIAHKTOHY 3 MOJITPOGHOrO
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Ha rineptpoduuii. B o3epax Tymoposo u IlyT-
PHHO YHCENBHICTh OAKTEPiOIIaHKTOHY B Tepe-
Ba)KHIM OUIBINIOCTI JOCHIIDKEHDb BIANOBIIAIA
eBTpo(pHOMY 1 TinepTpoPHOMY CTaHy BOA, a B
CepeIHhOMY 3a OCTaHHI IIICTh POKiB, MOAIOHO
XJIopodiny a, cBiquuiia Npo rineprpodHuii cra-
TYC BO/I.

Tpodiunnii ingexc TSI B ozepax Hwmxk-
Heoro Jluictpa Bmitky 2006-2017 pp. (puc.4)
3MiHOBaBcs Bix 51,5 1o 93,6, 1110 3rigHO KIacu-
¢ikamii [13] BigmoBimae crarycy eBTpodHHUX
(TSI=50-70) i rimeprpodrux (TSI=70-100) Box.

B 03. bine giamazon 3min TSI ckiangas
51,8 - 71,3, ane B mepeBaXkHiil OLIBIIOCTI cITO-
ctepexensb (84 %) xapakTepu3yBaB BOJIU 03€pa
sIK eBTpOGHI 1 TUIBKH B 16 % criocTepekeHb K
rimeprpodni. Haiipumi 3nadenns inpexcy TSI
(70,7-71,3) nmyst 03. Bine, sKi BiAMOBIAOTH Ti-
nepTpopHOMY CTAaTyCy BOJ, CIIOCTEpIralucs B
murHi 2014 p. 1 2016 p.. B cepennbomMy 3a rie-
piox 3 2006-2011 pp. mo 2012-2017 pp. iHAEKC
TSI B 03. bine migBumuscs B 1,2 paszu (Tad:m.5),
aJle 3aJIMIIMBCS B MEXKax 3Ha4eHb, 0 CBITYATh
mpo eBTpodHMIA craTtyc BoA. B Toit ke dac B
03. CBune TSI 3minroBascs Big 56,8 mo 80,9 i
OinbIna yacTka BiiOpaHux 3paskiB Bogu (55%)
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Puc. 4 — 3minn tpodiunoro inaexcy TSI B nemproBux o3epax duictpa Biitky 2006-2017 pp.

cBigumia mpo rimeprpodHuii cratyc. Makcu-
manbHe 3HayeHHs TSI (80,9) otpumaHno B numHi
2013 p. Cepenue 3unauenns TSI B 03. Cune B
nepion 2006-2011 pp. ckmapano 68,3 i cBigun-
70 Tpo eBTpoHUIA cTaryc BOJ, ajie B OCTaHHI
IIICTh POKIB IIeH 1HAEKC MiaBUIIMBCA 10 73,6 1
CTaB BITNOBiAaTH TinepTpopHOMY CTaTyCy BOJ.

B 03. Tynoposo 3nauennsa TSI cknamamu
51,5-85,4 1 Oynu OMU3BKUMM 10 TakuX B 03.
Ceune. Maxkcumanbae 3HaueHHS TSI (85,4)
orpumano B numHI 2016 p. CepemHe 3HaYeHHS
ingekcy TSI B 03. Tymopoo B mepiox 2006-
2011 pp. cknagano 60,1 i cBiqUMIIO PO €BTPO-
¢HwMiA cTatyc Box, a B iepiox 2012-2017 pp. BiH

B 03. IlytpuHo, peectpyBaimics HaWBUII
3HaueHHs TSI, cepen BCiX TOCTIHKEHUX BOJIONM,
ki 3MmiHroBascs Bixg 60,3 mo 93,6. Haiibineiia
yacTka BiaiOpaHuX 3paskiB Boau (64 %) mporo
o3epa BiamoBigana rineptpodHomy cratycy. Tak
camo sik B o3epax Cune i TymopoBo cepemHiii
ianexc TSI s Box 03. [Tytpino B 2012-2017 pp.
CTaB BHIIIE, HDK B TIONIEPEIHI IIICTh POKIB 1 TOCST
3HAYEHHS TiepTPOPHUX BOI.

Tpodiunnmii ingekec TRIX B nenbTOBHX
o3epax Jnictpa (puc. 5) 3miHIOBaBCs Bif 6,7 10
10,0, mo 3rimHO 10 KIacudikalii MOPCHKUX
npubepekHUX BOA i ectyapiiB [14] Biamosinae
HalBUIIIOMY, TOOTO TiNepTPOPHOMY CTaTycy

migBUIMBCSA B 1,2 pa3u 1 cTaB BiNOBIAAaTH Ti- BOJI.
nepTpoHOMY CTaTYCy.
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Puc. 5 — 3minn tpodiunoro ingexcy TRIX B nensroBux o3epax [Juictpa Buitky 2006-2017 pp.

Haiimenmi 3nauennss TRIX, y mopis-
HSIHHI 3 THIIUMH O3epaMy, BU3HaYeHi B 03. bi-
e, e B cepenHboMy 3a nepiox 2006-2011 pp.
TRIX ckmagas 7,3, a 8 2012-2017 pp. 3pic g0
8,1 (puc. 5, tabum. 5). ¥V Toit e yac Makcuma-
nbHi 3HaueHHs: TRIX Oynu orpumani B 03. [1y-
TpiHO, € B OCTaHHI IIiCTh POKIB CEpeIHE 3Ha-

yeHHs1 iHpexcy TRIX mocsrino makcuMmalibHOT
rmo3Hauky 9,1. TakuM 4HUHOM, SIK 1 JJIS 1HIIHUX
OIMCAaHUX MOKAa3HHUKIB eBTpo(iKaLii, criocTepi-
rajacs TeHAEHILIs 30UIbIIEHHS 3HaYeHb 1HIEK-
cy TRIX B ocraHHi 1IicTh POKIB y MOPIBHIHHI
3 MIOTIEPEIHIMU POKAMHU.

AHaJi3 CTaTUCTUYHUX B33a€MO3B’SI3KiB
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MK BciMa iHIekcamu (iHAWKaTopamu) Tpodi-
YHOTO CcTaTycy Bojx o3ep bine ta TymopoBo Ta
IHIIMMHU HaBEJICHUMH HAMH XapaKTePHCTHKA-
MU BOJHOTO cepenoBumia (Tabm. 6 i 7) moka-
3aB TICHUH KOPEIAMIHHIN 3B’ 30K MK Tpodi-
gaumu ingekcamu (TSI i TRIX) mixk coboro, a
TaKOX 3 KOHIICHTpali€w xjopodiny a, duce-
JILHICTIO 0aKTEPiOIUIAHKTOHY, MTPO30PICTIO BOJ

i BMicToM 3aranmeHOTO Qocdopy. [Ipu oMy
3BEPTAIOTH Ha cebe yBary Jesiki po30i’KHOCTI B
3B’s13Kax mapamerpiB B o3epax bine i Tymopo-
Bo. B 03. bije Bu3HaueHO ayke BHCOKHI Koe-
(dhimieHT KOpemsAIlii MK YHCEIbHICTIO OaKTepi-
OIJIAaHKTOHY 1 KOHIIEHTpaIi€r xiopodiny a
MpH BiZICYTHOCTI KOPENALIAHOTO 3B’SI3Ky IHX
MapaMeTpiB 3 3arajJbHUM a30ToM i pochopom.

Tabauus 6
KoediunieaTn B3aemuoi kopesinii TpoivHux ingekcis i napamerpis
BOJHOTO cepenoBuina o3epa bime y 2006-2017 pp.
IMapamerpn Xuopodgin a BakrepionjiankToH TSI TRIX
BakrepionmankToH 0,87***
TSI 0,70*** 0,72%**
TRIX 0,69*** 0,76*** 0,88***
IIpo3zopicts -0,70*** -0,63** -0,90*** -0,76***
Kucenn 0,63** 0,36* 0,35* 0,20
pH 0,59** 0,49* 0,44* 0,34*
3araneHuit hochop 0,17 0,25 0,72*** 0,58**
dochatu -0,17 -0,09 0,32 0,19
3arajpHuii a30T 0,08 -0,17 -0,16 0,05
[Ipmmitka. PiBens 3Haunmocti: * - 0,1, ** - 0,01, *** - 0,001
Tadauus 7

KoedinienTn B3aeMHoi kopesiuii TpopiyHuX iHAeKciB i mapaMeTpiB BOJHOIO cepeJoBHIIA

o3epa Tymopose y 2006-2017 pp.

IToxka3Huk Xiopogin a BakrepionjaHKTOH TSI TRIX
BakrepiomraHKTOH 0,43*
TSI 0,78*** 0,67***
TRIX 0,76*** 0,49* 0,89***
IIpo3opicts -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***
3arasnbHuii pochop 0,41* 0,57** 0,76*** 0,73***
Docdaru -0,22 0,41* 0,24 0,12
3arajpHu a30T 0,63** 0,38* 0,56** 0,67***

[pmmitka. PiBens 3Haunmocri: * - 0,1, ** - 0,01, *** - 0,001

B 03. TynopoBo koedillieHT Kopemsiii
MiX OAaKTEepiOIIaHKTOHOM 1 XJlopodisom OyB B
JIBa pa3y HIWKYNM, HDK B 03. bije, ane 3HauHO
BUIIN KOe(iLiEHTH KOpessilii crocTepirainch
MK YHCEIBHICTIO OaKkTepid Ta BMICTOM XJIO-
podisty @ 3 KOHIIEHTpaIlisIMH 3araJIbHOTO a30Ty
1 pocopy. MokHa mpuIycTUTH, 1O B 03. bine
NEePeBAXAIOTh TNPUPOIHI B3aEMO3B’SA3KH MIX
¢iTo- 1 OaKTEpiOIIaHKTOHOM, a B 03. Tymopo-
BO JIIOTh JIOJATKOBI aHTPOINOICHHI JpKepelia
Oiorennux crionyk. i ¢paktu morpedyroTh 1o-
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JANBIINX NOCIIIKEHD.

[lopiBHSHHS pe3ynbTaTiB OMIHKH TPO(i-
YHOTO CTaTyCy YOTHPBOX JeNbTOBHUX 03ep [Hi-
cTpa 3 AaHuMH 1o Kydyprancbkomy JHMaHy
mokasainy, o o3. bine 3a TpodiuyauM cTaHOM
oye ONM3BKO J0 CTaHy BOJ B CEpelHild Ta
HWKHIA yactuHax Kyuyprancpkoro nmmany
[19], xoua BepxiB’s 1IBOrO JHMMaHy MalOTh
OLTBII BUCOKWE TpOGiUHUI cTaTyc i JAaHi BCiX
[MOKA3HUKIB Ha M€l UISHIN JTMMaHy HAROUIbII
CXO0XI1 J0 THX, IO OTpUMaHi B 03. TyIopoBo.
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[opiBHSHHSA OTPUMaHWUX HAMU JAaHUX JUIA Jie-
JTHTOBUX 03€p C pe3ylbTaTaMH JOCIiIKCHb
HuictpoBcekoro nmumany [20] mokazamu, o
Jlialrfa30HM  KOJIMBaHBb TPO(MIUHHUX IHICKCIB

MPaKTHYHO CIHIBMAAA0Th, IO CBIAYHTH PO
OJTHAKOBI TPHYWHU €BTpOdiKaiii BCiX BOIOH-
MU JIeNbTOBOT yacTuHH JIHicTpa.

Bucnoerxu

PesynpraTy omiHKM TPOIIHOTO CTATyCy
YOTHPBOX O3€p AenbToBOi 4acTu JHicTpa mo
xyopodiny a, OakTepiolmIaHKTOHY 1 Tpodiu-
HOMy iHIekcy TSI mpakTHdHO CHiBMAIArOThH 1
CBITUATh MPO TOTIPIIEHHS SKOCTI BOI Ta TPO
3pocTaHHsl TpodiuHoro cratycy ozep CBuHe,
Tymoposo i IlyTtpiHo 3a ycima moKa3HHKaMu
0 TimepTpoHOTO B OCTaHHI IIICTh POKIB
(2012-2017 pp.) y NOpIiBHSHHI 3 TOMNEPEIHIM
nepiogom (2006-2011 pp.).

Jlume B o3epi bine OinpmIicTh MOKa3HU-
KiB eBTpodikalii Ha MpoTs3i BCbOro Hepiogy
CIIOCTEPEIKEHb BIAMOBIAAIN €BTpOHOMY CTa-
TyCy, 30 MOX€ OYyTH IOSICHEHO HaHOIIBIIO
MPOTOYHICTIO IIHOTO 03€epa.

Bukopucranus — TpodiduHOro iHIEKCY
TRIX, sixuit po3poOneHnuid Ui OIiHKA TPodi-
YHOTO CTaTyCy MOPCHKHX BOJ, JaBaB OiNbII
BUCOKI 3HaueHHS TPO(pIYHOro CTaTycy o03ep,
HIX IHII iHAMKATOPH, X04Ya TaKOX 3a(iKCyBaB
TEHJCHIIII0O 3POCTaHHA 3HA4Ye€Hb B OCTaHHI

mIicTh pokiB. TOMy BHKOPHCTOBYBATH iHJIEKC
TRIX [OIiNBHO JIKIIE Y KOMILICKCI 3 iHIIMMHU
iHAMKaTOpaMu Tpo(iYHOTO CTaTycy MpiCHOBO-
JTHUX BOJOUM.

JocnimkenHs BukoHaHo B pamkax HJIP
«Bu3HaunTH mxepena i poip a30THOIO HaBaH-
TaXEHHS B eBTpodikamii BOTHHX EKOCHCTEM
Hwxuvoro uictpy 1 YopHoro mops», Skuii
¢inancyerbcst MiHICTEPCTBOM OCBITH 1 HayKH
Ykpainu y 2017-2019 rr. ABTOpH BHUCIIOBIIO-
I0Th CBOIO TOASIKY CHiBpoOiTHHMKaM PerioHa-
JBHOTO LEHTPY 1HTETPOBAHOTO MOHITOPUHTY 1
eKOJIOTTUHUX JocaikeHp OIechbKoro Hario-
HaJBHOTO yHiBepcuTery imeHi I.I. MeunnkoBa
CuirippoBy C.M., CHiriproBy [1.M., ['py30Biit
LJI., Minesiii A.Il., Ceermuniii K.A., gxi 3a-
Oe3nedyBas BiOip 3pa3KiB B IIOPIYHUX €KC-
MEMINSIX Ta BUKOHAHHS JIAOOPATOPHUX aHai-
3iB.
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