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AHHOTauusA

Cpean coBpeMeHHbIX NpobneM BOAHOW 3KOAOMMWU LEeHTpalbHOE MEeCTO
3aHMMaeT npobnema 3BTpodupoBaHus. PaspaboTaHHble knaccudbukaumm
TpodMYeckoro craTtyca BOAHbIX 06bLEKTOB  OpMEHTUpPOBaHbl  Ha
pa3sHble nokasaTenm KW WUX KOMMNeKCbl. AKTYasbHOCTb WCCenoBaHus
obycnoBneHa TeM, 4YTO paHee Tpodu4yecKkuit cTaTyCc o3epa bueHpa-
CteMMe He 6bl1 M3Yy4yeH, 4YTO He MNO03BONAI0 KOPPEKTHO OnpeaennTb
NPUrogHOCTb BOAbl 03epa A/ MUTLEBOIO U XO3SNCTBEHHOIN0 Ha3HAYeHUs
ans  xutenenh nocenka bapeHubypr. Uenb paboTtbl - OUEHUTb
BEPOSATHOCTb TpodMYeckoro craTyca o3epa bueHpa-Ctemme (3anagHbiii
WnuubepreH). Ons oueHkM Tpoduyeckoro craTyca o03epa MpUMEHEHbI
MaTeMaTUKO-CTAaTUCTUYECKME MOAENN, B KOTOPbIX B KadecTBe OCHOBHOMO
JecKpunTopa WCNoNb30BaHbl CpegHerofoBble KOHUeHTpauun docdopa
obuwero. BnepBble paccumTaH TpodUUECKMA CTaTyC O3epa 3a nepuoj
2002-2022 roabl. YCTaHOBMEHO, 4YTO, B OCHOBHOM, TpoduUueckumn
cTaTyC o03epa XapaKTepusyeTcss KakK onMrotpodHO-Me30TPOMdHbIN.

KnroueBble cnoBa: 3BTpocdmpoBaHme, Tpodbunyeckuii ctaTtyc,

BEPOSITHOCTHAs OLUEHKa, MaTeMaTUKO-CTaTUCTUYECKMe MOAENN, 03epo
BueHpa-CremMe (3anagHbiii LLnnuybepren)
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Abstract

Among the modern problems of aquatic ecology, the central place is
occupied by the problem of eutrophication. The developed classifications
of the trophic status of water bodies are focused on different indicators
and their complexes. The relevance of the study is due to the fact that
the trophic status of the lake Bienda-Stemme was not previously studied,
which did not allow to correctly determine the suitability of the lake water
for drinking and household purposes for the inhabitants of the village of
Barentsburg. The purpose of this work is to assess the probability of the
trophic status of Lake Bienda-Stemme (Western Svalbard). To assess the
trophic status of the lake, mathematical and statistical models were used,
in which the average annual concentrations of total phosphorus were used
as the main descriptor. For the first time, the trophic status of the lake
was calculated for the period 2002-2022. It has been established that,
in general, the trophic status of the lake is characterized as oligotrophic-
mesotrophic.

Keywords: eutrophication, trophic status, probabilistic assessment,
mathematical and statistical models, Lake Bienda-Stemme (Western
Svalbard)
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BBepneHue

Ons KOppeKTHOM OLEeHKW MpuUroaHoCTU BoAabl o3epa bueHpa-CteMMe ANS NMUTLEBOrO U
X035MCTBEHHO-6bITOBOrO BOAOMO/Ib30BAHUSA HEOOX0ANMbI A@HHbIE O ero 3arpsa3HeHHOCTU
BpeAHbIMWN BellecTBaMu M 0 TpoduyeckoM ctaTyce. KayecTBO NMOBEPXHOCTHbIX BOA O3e-
pa 3a BeCb Nepuoj rmapoxmMmyeckoro MoHmTopuHra (2002-2022 rr.) NosIHOCTbK COOT-
BETCTBOBANO YCTAHOBJ/IEHHbIM POCCUNCKMM rMrmeHnyeckmMm Hopmatmeam u NAK, a Takxe
HOpMaTMBaM KavecTBa BOAbl, yCTaHOBNEHHbIM B CTpaHax EBponerickoro Coto3a. Takum 06-
pasoM, Mo YpOBHIO 3arpsa3HEHHOCTM BoAa o3epa bueHaa-CtemMMe MOXET MUCNOJb30BaTbCA
ANns uenen NMTbEBOro U X039MCTBEHHO-ObITOBOrO BOAOMNOAb30BaHMs 6e3 40N0NHUTENbHOM
BOAONOArOTOBKMU.

K coxaneHuto, 0 HacTosLero BpeMeHn Tpoduyecknii cTaTyC o3epa He onpeaensncs.

Cpean coBpeMeHHbIX NpobneM ruapoaKonorMm LeHTpasibHOe MeCcTo 3aHMMaeT npobnema
3BTpodumpoBaHua [1-3,19] (CMHOHMMBI: 3BTpodMKaums, esTpoduposaHne, eBTpoduka-
umsa). CornacHo NOCTy 17.1.1.01-77, «aBTpodmpoBaHMEM Ha3blBaeTCs NOBbileHne 6rno-
NIOrMYecKon NpoAyKTUBHOCTU BOAHbIX OOBLEKTOB B pe3ysibTaTe HaKomnjieHus 6uoreHHbIx
3N1EMEHTOB NoA4 AENCTBMEM aHTPOMOreHHbIX UKW eCcTeCTBeHHbIX dakTopoB». MOCKOIbKY
3BTpOdMpOBaHME BOAOEMOB CTaNl0 Cepbe3HON rnobanbHOM aKoornyeckor npobnemon, no
nnHun KOHECKO Ha4vaTtbl paboTbl MO MOHUTOPUHIY BHYTPEHHMX BOA, KOHTPOJIO 3@ 3BTPO-
¢dupoBaHneM BoAOEMOB 3eMHOro Wwapa [4].

Ocobyto 3HauMMOCTb paccMaTpuBaeMol npobneMe npuaaeT HaanymMe Ha TeppuTopumn
Poccmun 1 conpepenbHbIX rocyaapcTB TPAHCIPaHUYHbIX BOAHbLIX 06beKTOB (Hanpumep, Ha
CeBepo-3anage Poccmmn 310 Yyacko-lCcKOBCKUMA O3epHbIN KOMMNeKc, peka Hapea, ®uH-
ckuit 3anuB, Kypucknin 3anme bantuinckoro mopsi u ap.) [5].

PazBuTme npouecca aHTPONOreHHOro 3BTpodMpoBaHNSa NPMBOANT KO MHOrMM Hebna-
ronpusaTHbIM MNOCNEeACTBUSAM C TOYKM 3pEHMSA BOAOMOSb30BaHWA M BogonoTpebneHus
(pa3BuTME <«UBETEHUSA» U yXYAlLleHMe KayecCcTBa BOAbl, NOsBMEHUE aHAa3POOHbIX 30H,
HapyleHue CTPYKTypbl 6MOLEHO30B N NCYE3HOBEHME MHOMMX BUAOB rMAPOBGUOHTOB, B
TOM 4YuC/e LEHHbIX MPOMbICNIOBbLIX pbib).

CuHe-3eneHble BOAOpoCn, obpasyowmecs B npouecce aBTpodnpoBaHus, B pesynbtaTte
CBOEN XU3HeaesaTeNbHOCTU NMPOU3BOAAT CU/IbHENLWNE TOKCUHbI (ankKanouabl, HU3KoOMose-
KynsipHble nenTuabl U Ap.), KOTOpble CaMW He UCNOJb3YIOT, HO OHW, Nonajas B BOAHYIO
TONWy, NpeacTaBNAlT OMacHOCTb AJIA XUBbIX OPraHM3MOB M 4YenoBeka. TOKCUMHbI MOryT
BbI3blBaTb LUMPPO3 NeveHn, AepMaTUTbl ¥ Noaen, OTpaBieHue U rmbesb XXNUBOTHbIX.

B HavanbHOM cTagmm pa3paboTkm Tpoduyeckon knaccmdukaumm BOAOEMOB MCMNOMb30-
BaNMCb pasfiMyHble KPUTEpPUU: COAEpXKaHUE BUOreHHbIX 3/1eMEHTOB, COOTHOLUEHME KOH-
LeHTpauMin pacTBOPEHHOro KMCI0poaa B ANUANMHUOHE U TMMOUMHUOHE, MHTEHCUBHOCTb
AKKYMynsaumn aoMoKcuaa yrnepoaa B runoMMHUOHE, KOMMNEKCbl BUAOB 6€CN03BOHOYHbIX
uT.A [6; 7].

Mexay 3TUMU KpUTEPUSAMU HeT NMPOYHOW CBSA3M, MOITOMY OLEeHMBaeMble MO HUM TuMbI
03ép BbIPMCOBbIBANINCE HeYeTKo, Honee nnm MeHee HaAEXHO OvYepuyMBannCb NUWb ABa
KpalHMx Knacca 03ép — onuroTpodHble U 3BTPOdHbIE. Takoe MONOXEHME COXPaHANOCh
ANUTEeNbHOE BpeMs, XOTS «MHOro pas YKasblBasoCb, YTO ONMIOTPOMHBIA U 3BTPODHbIN
TUNbl 03€p NpeacTaBnsaoT coboir 0606LWEHHYI0 XapaKTEPUCTUKY KpalHWX 4fieHOB psaa
npupoAHbIX 06bekToB» [8-9].

CyuwecTBytowme knaccmdburkaumm Tpoduyeckoro ctatyca BoAHbIX 06beKTOB OpUEHTMPO-
BaHbl Ha pa3Hble NoKa3aTenan u nx komnnaekcol [10]. BepoATHOCTb OWIMB0UYHOM naeHTUdun-
Kauum Tpounyeckoro cratyca BoaoémMa MOXeT BbITb O4YEHb BbICOKOM B C/ly4asiX MCMOb30-
BaHWA: ManonHMOOPMATUBHbLIX MHAEKCOB; OAHOM0 €AMHCTBEHHOIo MHAEKCA TPOodUUECKOro
CcTaTyca; MHAEKCA WK rpynnbl MHAEKCOB, afanTUPOBaHHbIX ANS YC/I0BUI OAHOM KiuMa-
TUYECKOM 30HbI, An5 onpeaeneHnsa TpodHOCTN BOAOEMOB B APYroi KIMMaTUYECKOM 30He;
WHAEKCOB, NOJSTyYEHHbIX A/ BOAHbIX 3KOCUCTEM LUMKIMYECKOro TUNa, 4S9 BOAHbIX 3KOCU-
CTEM TPaH3UTHOro TMNa, a Takxe npoBeAeHuns naeHTudukaumm Tpoduyeckoro craTyca
BOZLOEMa NO HaTypHbIM UCCNEeAOBAHMAM OAHOrO roaa (Ce3oHa, CbEMKMN).

Ka)kabI U3 M3BECTHbIX METOAOB OLEHKM TPOPMUECKOro ctaTtyca BOAHbIX 06bEKTOB MMeeT
AOCTOMHCTBa M HepgocTaTkun. K npuMepy, UCnonb3oBaHMe MHAEKCOB TPOpUU, Cpean KOTopbIX
Hanbonee nonynsapHbIM B NocnegHuWe roabl SIBASETCS uHAeKC KapncoHa He «CHSN0» npo-
6nemMy oueHKM TPOPHOCTU BOAHOM 3KOCUCTEMbI. TaK, HanpuMep, Npu UayvyeHun rnyboknx
BogoxpaHunuw, CLUA vuccnepoBatenn ncnonb3oBann 22 nHAekca (Kak XMMUYECKUX, Tak u
6uonormnyeckmx). OaHo 13 BogoxpaHunuwy, Texaca 6b110 OTHECEHO UMUK K KNacCy ONUroTpo-
dHbIX Mo 11 nHAekcaMm, K Knaccy Me30TpodHbIX N0 4 nHAEKCaM U K Kiaccy 3BTPOPHbIX Mo
7 vHgekcam [14].

B cBA3M C U3N0XEHHbIM, onpeaenéHHble NepCneKTUBbl MOryT ObITb CBSA3aHbl C NpUMeHe-
HVMeM MeToAa BEPOSITHOCTHOM OLLEHKON TPOdMUECKoro cratyca BOAHbIX 06bEKTOB.

G.T. Frumin, A.S. Demeshkin
PROBABILISTIC ASSESSMENT OF THE TROPHIC STATUS OF LAKE BIENDA-STEMME (WESTERN SPITSBERGEN)



Volume 5 N°4 / 2023 RUSSIAN ARCTIC 7

B npeablaywmx nccnenoBaHMsax 3TOT MeToh 6bin NpUMEeHEéH Ans oueHKku Tpodunyecko-
ro ctaTyca HeKoTOpbIX NpecHOBOAHbIX 03ep Poccum (Jlapoxckoe, OHexckoe, MNMckoBcKkoe,
NnbmeHb), Benapycu (Hapoub), Kutas n AnoHmn [18]. Llenb npoBeaeHHOro nccnenosa-
HUS — OLLEHUTb BEPOSITHOCTb Tpoduyeckoro cratyca o3epa bneHga-Cremme.

AKTyanbHOCTb uccrenoBaHus obycnosneHa TeM, YTo paHee Tpodunyecknii ctaTyc o3epa
He 6biN N3y4yeH, YTO He NO3BOASI0 KOPPEKTHO onpeaennTb NpUrogHOCTb BOAbl 03epa Ans
MUTLEBOIO N XO3SIMCTBEHHOIr0 Ha3Ha4YeHWs ANS Xutenen nocenka bapeHubypr.

Hay4Has HOBM3Ha nccneaoBaHUs 3aklo4aeTcs B TOM, YTO BNEpBble MO AaHHbIM rMapo-
XUMUYECKOr0 MOHUTOPUHra onpeaeneHa AnHammka Tpodumnyeckoro ctatyca o3epa 3a MHO-
ronetHun nepmog 2002-2022 rr.

O61BbeKT n MeToabl UccriefoBaHus

O3epo bueHpa-CtemMMme pacnonoxeHo Ha 3anagHoM b6epery 3anuBa peHdbopa (apx.
WnuubepreH) (tabn. 1, puc. 1). Apxmunenar WnuubepreH, pacnonoxeH B CesepHoM Jle-
OOBUTOM OKeaHe, mexay 78°09'25" cesepHol wmpoTbl U 15°5'51" BOCTOUHOM AOMrOTHI.
KoopauHaTtbl o3epa 78°3'18" c.w. n 13°57'55" B.A.

Tabanya 1.
MOp(;bOMeTpMLIeCKMe XapaKTepUCTtTukn olsepa buneHaa-Cremme
XapakTtepucrtuka BennuunHa Xapaktepucrtumka Bennunna
Mnowaapb 3epkana, kKM? 0,013 npuHa, m 377
Mnowaab Bogocbopa, kM? 5,2 MakcumanbHas rnybuHa, m 12,8
MakcuMManbHbIi 06beM, ThiC. M3 516 CpeaHsia rnybuHa, m 3,2
AnvHa, m 595 - -

PucyHok 1. 3anmns peHpbOpA

O3epo bueHpa-CteMMe sBASETCA MCTOYHMKOM BOAbl MUTHEBOIO U XO3AMCTBEHHOMO Ha-
3Ha4vyeHusa ansa xutenen nocénka bapeHubypr [11]. JleaHukoBoe o3epo bueHpa-Ctemme
pacnosioXXeHo Ha NpoTMBONOA0XHOM 6epery 3anmea 'peHdbopa. Mo Tpybonposoay, npo-
NoXeHHOMY no AHYy 3anuBa 'peHdbopa, Boga noctynaeT B bapeHubypr.

G.T. Frumin, A.S. Demeshkin
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OCo6eHHOCTM XMMMNYECKOro CocTaBa BOA4 O3epa M ero M3MeHeHue SBASKTCS OCHOBOMO-
naralowmnmMmm nokasatensMm npm NnpoeBeaeHnm pasHoobpasHbIX nccneaoBaHnii NpMpoaoOX-
paHHOWM HanpasseHHocTn [12-15].

O3epo bueHpga-CTteMMe pacnosioXXeHO B MEXIopHOM KOT/IOBMHE, BC/IeACTBME Yero nura-
HMe o3epa OCYLLeCTBASIeTCS 3a CHET NpUTOKa BoA neaHuKa Bapaebopr, pacnonoxeHHOro
ceBepHee o03epa, W BOA NnegHuMKa BEpuHr, MOpeHa KOTOpOro noanupaeTt oXHbin 6eper
o3epa.

OCcobeHHOCTAMM 3TOro perrvoHa SBASTCSA ero ManoHaceneHHocCTb (NJIOTHOCTb Hacesne-
Hus 0,05 yenoBek/KM?) U HE3Ha4YMTEIbHas NPOMbILLIeHHas aKTUBHOCTb. OAHOM U3 OCHOB-
HbIX Harpy3oK, OKa3sbiBaloWWX BAUSHMUE Ha npupoay apxunenara WnuubepreH, asnaetcs
Aobblva yrna n ceBs3aHHas C Hen MHMPACTPYKTYypa XUblXx NOCENKoB. B nocnegHme roabl
yBeMYMBaETCs Harpy3ska Ha SKOCUCTEMY M 3a CYET TYPUCTUYECKON MHAYCTPUM, COOTBET-
CTBEHHO BO3pacTaeT KO/IMYeCTBO aBTO- M MOTOTPAHCMopTa, YBEeINYMBAETCS YNC/IO0 3aX0-
[O0B CyZOB B 3aJIMBbl, CTPOUTCSA HOBas MHMpacTpyKTypa.

Mpobbl BOAbI OTOMpPanNUCb B 3MMHE-BeCeHHUI (BpeMs Hanbosbllero CHeroHakonaeHms) um
JleTHe-0CeHHUIN (MoNb-CeHTAbpb) Nnepmoabl ¢ NoAnoBepXHOCTHOro (0,5 M HMXe NoBepXHO-
ctn) n npngoHHoro (0,5 M Bbiwe gHa) ropmsoHToB. OT60P NPob6 NMpoBOAMACA B LiEeHTpasb-
HOM, camoli rnyboKol 4YacTu o3epa C MOBEPXHOCTHOro U NpmMAoHHOro ropusoHTos (0,51 9,0
METPOB, COOTBETCTBEHHO).

Ons oueHkn Tpodmyeckoro ctatyca o3epa UCnosb30BaHbl CpeaHeroaoBble KOHUEHTpaLuum
docdopa obwero (TP) npob Boabl, 0TO6paHHbIX B anpesne 1 Mae C NOANOBEPXHOCTHOrO U
MPUAOHHOIO rOPM30HTOB. MIcnonb30BaHMe yCpeaHEHHbIX 3HavyeHun TP o6ycnosneHo 6am3o-
CTblO0 KOHLIEHTpaLMi B MOAMOBEPXHOCTHbLIX M NPUAOHHbIX ropu3oHTax. K npumepy, 8 2003 .
TP = 9,00 u 8,50 mr/m3, B 2015 r. TP = 11,00 n 10,90 mr/m3, B 2019 r. TP = 1,46
n 1,41 mr/m3. Mpun doTtuyeckom cnoe o3epa 4 metpa (NpmbnmsmTenbHo) nposeaéHHoe
yCpeAHeHne MOXHO paccMaTpmBaTb Kak npuemsieMoe.

MapoxmMmnyeckne nccnenoBaHms npob NpoBoANSINCE B aKKpeaUTOBAaHHOM XMMUKO-aHa-
nutnyeckon nabopatopmn C3® OIBY «HMO «TandyH».

Ncnonb3oBaHbl aTTeCTOBaHHbIE METOAMKN, BHECEHHbIE B (peaepanbHblli peecTp METOANK,

AONYLWEHHbIX K MPUMEHEHUI0 B OpraHax rocyAapcTBeHHOro KOHTposs. MccnepoBaHus
BblnonHanmce B 2002—2022 rr.

OT60p Npob Boabl Nponssoamnncs Cesepo-3anagHbiM dunnanom (C30) Orey HMNO «Tan-
dyH» [16]. NepeyeHb rMapoOXMMMYECKMUX aHanNM3o0B BK/OYan onpegeneHue 31 nokasaTte-
nsa: pH, Taxenbix MeTansios, NOMNUMKINYECKMX apOMaTUYeCKuUX yrnesoaoponoB, HedTs-
HbIX YrnesoaopoaoB, 6uoreHHbIX asieMeHTOB M Ap. OnpegeneHne cogepxanusa docdopa
obLiero BbIMNOJSIHAMIOCH KONOPUMETPUYECKMM MEeTOAO0M C NnpeaBapuTesibHbIM OKUC/IEHMEM
npobbl BOAbI KMNSYeHWeM € nepcynbdaToM Kannsa B COOTBETCTBUM C TpeboBaHUSAMWN AOKY-
MeHTa P 52.24.387-2006. B 2005, 2006, 2016-2018 n 2021 rr. AaHHble O KOHLUEHTpauu-
ax pocdhopa obuwero (TP) oTcyTCcTBYIOT. YyBCTBUTENBHOCTbL METOAA Onpeaenenms 5 mr/m3,

Onsa oueHkn Tpodmyeckoro cratyca o3epa 6bis1 MCMONb30BaH BEPOSATHOCTHbLIA NOAXOA4,
paHee pa3paboTaHHbin O3PK (OpraHmsauus 3KOHOMMYECKOro pasBuMTUS M Koomnepauuun),
n 6asnpyoWwmMincsa Ha AaHHbIX 0 coaepxaHum docdopa obwero [17].

Ansa oueHKN ypoBHS TPOMHOCTU BblSIM NCMONBL30BaHbI NATL rpaflaunii: g, — BEPOSATHOCTb
y/IbTPAOAUroTPOHOro cratyca, J, — BEPOATHOCTb O/IMrOTPOdHOro cratyca, M, — BepoaT-
HOCTb ME30TPOdHOro CTaTyca, U, — BEpOATHOCTb 3BTPO(MHOro cTatyca u [ — BEpOATHOCTb
rmnepTpodHOro craTyca.

Bo Bcex cny4dasix AO/HKHO BbIMONHATLCA Criefytollee COOTHOLWEeHNe:

HyotHotH,tHs+HH, = 1 namn 100%

KpuvBble BEpOATHOCTHON Knaccudukaumm TpodmMyeckoro ctatyca o3ép, paspaboTaHHble
O3PK, 6b15I anNpOKCMMMPOBAHbI aHANUTUYECKMMN 3aBucmmocTamu (Tabn. 2) [18].

Tabnunya 2.
@opMy/ibl 4715 pac4ETOB BEPOSITHOCTEHN TPOpUYECKOro cTatyca Bo4OEMOB

ro cpeaHnM 3a rog KoHUeHTpaumsm ¢ocgopa obiyero (Mr/m3)

Tpodunyeckuin ctatyc MaTeMaTMKO-CTaTUCTMUYECKME MOAENMU
YnbTpaonuroTpodHbIn M(TP),, = 1 - exp{-exp[-0,357-(TP) + 1,25}
OnuroTpodHbIn M(TP), = 0.66-exp{-[-0,947-In(TP/8)]*}
Me3oTpodHbIN W(TP),, = 0.66-exp{-[-0,995-In(TP/26)]*}
SBTPOdHbIN u(TP), = 0.66-exp{-[-0964-In(TP/89)]*}
nepTpodHbIN M(TP), = exp{-exp[-0,0123-(TP) +1,65]}

G.T. Frumin, A.S. Demeshkin
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Pe3ynbTatbl M 06cy)XxaeHue

Mo dopmynam, npuBeaeHHbIM B Tabn. 2, 6biAn paccymTaHbl BEPOSTHOCTM TPOPUUECKOro
ctaTtyca o3epa (tabn. 3). Onsa pacyéToB MCMNONb30BaHbl OCpefHEHHble 3a oA KOHLEeH-
Tpaumu docdopa obuwero. Pasnnums TpodunUecKkoro cratyca o3epa Mexay Ce30HaMu He
BbISIBNSINNCD.

Tabnnuya 3.
BeposATHOCTHas ouleHka TpOd)M‘-IeCKOI'O cratyca o3epa bneHga-Cremme
loa TP, mr/m3 Hyo VR M, M, Tpoduryeckuii cratyc
2002 8,5 0,15 0,65 0,19 0,01 OnuroTpodHO-Me30TPOdHbIN
2003 8,8 0,14 0,65 0,21 0,00 OnuroTpodHO-Me30TpOdHbIN
2004 12,0 0,05 0,57 0,37 0,01 OnuroTpodHO-Me30TPOHbIN
2007 11,5 0,06 0,59 0,34 0,01 OnuroTpodHO-Me30TPOdHbIN
2008 10,0 0,09 0,63 0,27 0,01 OnnroTpodHO-Me30TPOdHbIN
2009 11,5 0,06 0,59 0,34 0,01 OnnroTpoHO-Me30TPOHbIN
2010 18,0 0,01 0,37 0,58 0,04 Me30TpodHO-0MrOTPODHbIN
2011 10,0 0,09 0,63 0,27 0,01 OnnroTpoHO-Me30TpoHbIN
2012 10,8 0,07 0,61 0,31 0,01 OnnroTpoHO-Me30TPODHbIN
2013 6,1 0,33 0,62 0,05 0,00 OnnMroTpodHO-Me30TPODHbIN
2014 5,4 0,40 0,57 0,03 0,00 OnNnMroTpoHO-Me30TPOHbIN
2015 11,0 0,07 0,60 0,32 0,01 OnuroTpocdHO-Me30TPOHbIN
2020 7,9 0,19 0,66 0,15 0,00 OnuroTpodHO-Me30TPOdHbIN
2022 12,5 0,04 0,55 0,39 0,02 OnnroTpoHO-Me30TPODHbIN
CpenHee 10,3 0,13 0,59 0,27 0,01 OnurotpodHO-Me30TPODHbIN

Kak cnegyet m3 paHHbIX, NpuBeAéHHbIX B Tabn. 3, Tpoduyeckmin ctaTyc o3epa bueH-
na-CteMMe, B OCHOBHOM, XapaKTepuU3yeTcs Kak onmrotpodHo-mMe30TpodHbIi (Ha 59 % - onu-
roTpodHbIA U Ha 27 % - Me30TpodHbIN). Takol Tpoduyecknii ctatyc o3epa obycnoBneH He-
3HAUYUTENBHOM AaHTPOMNOreHHOM Harpy3kon ¢hochopom 06LMM N HU3KOM TemnepaTypon. Tak,
Mo AaHHbIM MHOroNeTHUX HabnwaeHun, cpeaHerofoBas TeMrepaTypa BO34yxa Ha OCTpoBe
3anaaHbi LLnnubepren ans nocénka bapeHubypra cocrtaensieT -6,4°C [11]. 3a paccMaTpu-
BaeMbI Nepuoj B anpene-mMae CpeaHMn gnanasoH TemMnepaTyp BoAbl o3epa (noanosepx-
HOCTHbIN CNOW - NpUAOHHLIA cnon) 0,95-3,95°C, a B 2010 r. 3,95°C. bBbonee BbicOKas
TeMmnepaTypa Boabl 03epa B 2010 r., BO3MOXHO, cTasla NpUUYMHON NocTynseHus gocdopa
M3 AOHHbIX OT/IOXEHWUI B BOAY, YTO M MPUBESO K MOBbIWEHNIO KOHLUEeHTpaunn docdopa
obuwero B Boge (18 mr/m3).

Onana3oHbl TemnepaTyp BoAbl B MecTax oTbopa npob6: moanoBEepXHOCTHbIA CAoMn
0,40-3,90°C, npuaoHHbIin cnoii 0,80-4,00°C (anpenb - Maih), NOANOBEPXHOCTHbLIN CNOW
1,10-6,60°C, npmaoHHbIN cnoit 1,00-5,90°C (uonb - aBrycrt - ceHTa6pb).

0N OUeHKM CTaTUCTUUYECKOM 3HAYMMOCTU pacCUYMTaHHbIX BEPOSATHOCTEN 6bl1 NPUMEHEH
OVCMEePCUOHHbIA aHanu3 ans CpefHuX 3Ha4YeHuin, npuBeaéHHbixX B Tabnuue 3. nsa umucna
cTeneHei cBoboAbl N=14+14-2=26 3HaueHue t kputepusi CTbloaeHTa (t , .. o.) PABHO
2,06 npun yposHe 3Haummoctu 0,05. Bbl10 YCTAHOBNEHO, YTO pa3HMLUA Mexay CpeaHUMKU
BEIMYMHAMMN [ U Y (t=12,8), py, n y, (t=7,16), p, v y, (t=6,5) ctatucTtnyeckn Aocro-
BEpHa.

3aknrouyeHme

O3epo bueHpa-CteMMe — OCHOBHOM UCTOYHWUK BOAbl MUTLEBOrO U XO3SAMCTBEHHOIO Ha-
3HavyeHua ans xxutenemn nocenka bapeHubypr. BnepBble NnpoBeaeHa BEPOATHOCTHASA OLEH-
Ka Tpoduyeckoro cratyca o3epa 3a nepuoa 2002-2022 rr. YCTAaHOBAEHO, 4TO 3@ 3TOT
rnepuoa TpodnUEeCcKMii CTaTyC 03epa B OCHOBHOM XapaKTepM3yeTcs Kak oIMroTpodHo-Me-
30TpOdHbIN. DTO O3HAYaET, YTO C No3numit TpodHOCTU Boada o3epa bueHaa-Ctemme npu-
rogHa Ans UCMosib30BaHMs A1 NMUTLEBOIO N XO3AMCTBEHHOrO Ha3HAYeHUS ANS XUTENewn
nocenka bapeHubypr 6e3 cneumanbHon 06paboTkn. PaHee coCTOSAHME 03epa OLEHUBAOCh
JNILWb MO YPOBHIO XMMUYECKOIrO 3arpsi3HeHus 6e3 yuéTta ero Tpodunyeckoro cratyca u sTa
MHbOopMaLMsa nepegaBanach B aAMMHUCTPaUMIO nocenka bapeHubypr.

G.T. Frumin, A.S. Demeshkin
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