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Pacuer BojtHOTO GasiaHca [7ist BOAOEMOB, HAXOSAIINXCS B TOPAX, CJIOKEH BBULY HEZIOCTATOYHOCTH JIAHHBIX
HaOJoIeH1i 1 ¢1abo U3YYEHHOCTH Psijia IIPOLECCOB CTOKOGMOPMUPOBaHUst. [HAPOIOrMIeCKIii PEKUM BBICOKO-
TOPHBIX 03€P OIPEIESeTCs, ¢ OJHOW CTOPOHBI, KIMMATHYECKUMU (DAKTOPaMH, a ¢ APYrod — 0COOEHHOCTSIMI
HOJCTHJIAIONIETH TOBEPXHOCTH BOXOCOOPHBIX HAaCCEHHOB € PA3INYHBIM COOTHOIIEHHEM JIEIHMKOBbIX U HEJIeIHHU-
KOBBIX YacTeil. B craTbe HAa 0CHOBe JIAHHBIX ITOJIEBBIX I'M/IPOJIOTUYECKUX, METEOPOJIOTNMYECKUX U TJIAIUOJ0TnYe-
CKUX HaOJO/IEHUI BBIIOJIHEH pacyeT BOJAHOIO GaJaHca ¢ CyTOUHBIM MIATOM JJIS [EPUTJISIMATIbHOTO 03epa,
pactniosioskenHoro Ha tepputopru IOxuo-Uyiickoro xpedra (IlenTpanbubiii Anrait). BeimosHeHHbINH pacyer
II03BOJINJI OLICHUTD BKJIAQ O6'beMOB TaJIbIX JICIHNKOBDLIX BO/, TasAHWA CHE)KHNKOB 11 OCaZIKOB B CyMMaprlﬁ 1pu-
TOK BOJIbI K BOJIOEMY U BBISIBUTH OCOGEHHOCTH MOCTYIICHHSI TAJIbIX JIHUKOBBIX BOJ[ B Uallly o3epa. BoisiBieHa
peolbIIaiaroNast POJb MOAIIOBEPXHOCTHOTO CTOKA B ITPUXOHON YACTH BOIHOTO OalaHca 03epa.

Kntoueswie caosa: 6oonwiil 6arainc, 600HbLi pejcum, nepuzisyuaivioie o3epa, FOucno-Qyiickuil xpedem.
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ASSESSMENT OF WATER BALANCE ELEMENTS OF A LAKE
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Calculating the water balance for lakes in the mountains is difficult due to insufficient observation data
and poor knowledge of a number of runoff formation processes. The hydrological regime of high-mountain
lakes is determined, on the one hand, by climatic factors, and on the other hand, by the characteristics of the
underlying surface of catchments with different ratios of glacial and non-glacial parts. In this article, based on
data from field hydrological, meteorological, and glaciological observations, the water balance was calculated
with a daily step for a periglacial lake located in the Southern Chuya Ridge (Central Altai). Calculating the
water balance made it possible to estimate the contribution of meltwater from glaciers and snowfields and of
precipitation to the total inflow of water to the lake and to identify the features of the meltwater inflow from
glaciers into the lake. The predominant role of subsurface runoff in the incoming part of the lake water balance
has been revealed.

Keywords: water balance, water regime, periglacial lakes, Southern Chuya Ridge.

© I'.B. Ilpaxuna, B.A. Pacnytuna, E.C. 3enenykuna, /I.C. 3bipsinoBa, /[.B. bannes, M.B. CoipomsaTuna, 2024

20



OIIEHKA SJIEMEHTOB BOJIHOI'O BAJIAHCA O3EPA HUBAJIbHO-IJIAIIMAJIDHOH 30HBI AJITAS

BBEJAEHUE

Pacuer BogHOTO Gasanca 1 BOIHBIX OOBEKTOB,
HaXOJSIIMXCST B TOPAX, HECMOTPSI HAa KaKYI[YIOCs
MIPOCTOTY YPaBHEHUSI, OCTOKHSIETCS] BBUJLY HEJIOCTA-
TOYHOCTH JIAHHBIX HAOIIOMCHWI 1 c1aboil u3ydeH-
HOCTHU TIPOIeccOB cToKOhopmupoBanusi. [uaposio-
IMYECKIH PEsKUM BBICOKOTOPHBIX 03€P OTIPEJEIsieT-
¢S KITMMATHYECKUME (haKTOpaMu U 0COOEHHOCTSIMU
HOACTUIAIONIEN IIOBEPXHOCTH BOLOCOOPHBIX Oacceii-
HOB C Pa3JIMYHbIM COOTHOIIEHHEM JIETHUKOBBIX U He-
JIeTHUKOBBIX yacTeil. CII0KHOCTH pacyeTa BOAHOTO
Gastanca JIJist 03ep, MPUMBIKAIOIIIX HEITOCPEICTBEHHO
K JIETHUKY, 3aKJII0YAETCST B TIEPBYIO OYepe/ib B MOJY-
YEeHUU WHCTPYMEHTAJIbHBIM UJIN PACUYETHBIM IIyTEM
JAHHBIX O BeJimurHe abJisiin jiefiHuKa. [Ipu pacuere
BOJIHOTO Hayanca uist BoAocOOpOB CO 3HAYMTENHHOT
J0JIeH HeJIeIHUKOBBIX TIOBEPXHOCTEN CTENEHb HEOTI-
pe/ieJIEHHOCTH MHOTOKPATHO BO3PACTaeT u3-3a Cylile-
CTBEHHOTO YBEJNYEHIS YUCIIa COCTABJISIONINX, KOTO-
pble Ha CETOMHSIIHUN IeHb He MOJIAI0TCS OTIpeesie-
HUIO JTMGO MJI0X0 M3ydeHbl. Tak, HapuMep, JaHHbIE O
KoapunmenTax GUIbTPAITUN TEPUTIATINATBHBIX
OTJIOKEHUI OOPBIBOUHBI; ITUPOKOE PasBUTHE MPO-
BaJIbHOU (DUIIbTPAIIUH 3aTPY/IHSIET OIIPEIEIEH e Bpe-
MeHU Jo6eTaHust IETHUKOBBIX BOJI 10 Yallld 03epa
T. 1. 3HAYUTEIHHbBIE TOTPENTHOCTH PACIETOB BOIHOTO
HaslaHca rOPHBIX TEPPUTOPHIT 0OYCIOBIEHbI 0ObEK-
TUBHBIMU TPYAHOCTSIMH YY€Ta METEOPOJOTHUECKUX
YCJIOBUIL: UMEIOTNECST MAJOYNCTIEHHbIE METEOCTAH-
I[UH PACTIOJIOKEHDI B OCHOBHOM B HU3KO- M CPEJIHETO-
PbsIX, UTO B COYETAHUU CO CJOKHBIM PaCIIpe/iesieHueM
METEOPOJIOTHYECKUX XaPAKTEPUCTUK B TOPAX CHUIKA-
€T JIOCTOBEPHOCTD TIOJIyYeHHBIX BEPTUKAIBHBIX TLTHO-
BHOMETPUYECKUX U TEMIIEPATYPHBIX TPAJMEHTOB.
TpyAHOZOCTYIHOCTH BBICOKOTOPHBIX TEPPUTOPHUII,
TPYIOEMKOCTD U JOPOTOBU3HA MHOTOJIETHUX CTAI[HO-
HapHBIX HAGJIIONEHNH, TPOBOAUMbIX Ha Arae [Tpo-
nos u 0p., 1973; I'araxos, Pessxun, 1977; Konvicos,
2005; Epoghees u dp., 2022], a Takske HEMHOTOUUCTIEH-
HOCTb pacueToB BOAHOTO OaJjamca, Hampumep,
1ist Gacceiina p. Aktpy [laraxos u dp., 1987, nenaror
MaTeMaTUIeCKOe MOJIETMPOBAHUE OJJHUM U3 OITH-
MaJbHBIX METOJIOB PAacyeTa 9JIEeMEHTOB BOJIHOTO Ha-
sarca. OHAKO 15T TOHUMAaHUST MOJIETUPYEMBIX TIPO-
[[ECCOB U MPOBEPKH PACYETHBIX AJITOPUTMOB HEOOXO-
IUMBI TaKyKe HATypHbIe HAOMIOMEHUS U JaHHbBIE
TTOJIEBBIX M3MEePEeHU.

Ilenbio HacTostmel paboThl CTaja OlEHKa CO-
CTaBJIAIONINX YPaBHEHUS BOAHOTO Hajanca BHICOKO-
FOPHOTO MOPEHHO-TIOAIIPYAHOTO 03€Pa Ha OCHOBE pe-
3yJIbTATOB MOJIEBBIX HAOIIOAECHUN U MOJIEJTBHBIX Pac-
4eToB. Bi6op B KauecTBe 06BEKTA HCCIETOBAHUS HA
[OxxHo-Uyiickom xpebre o3epa TamoxkenHnoe 00y-
CJIOBJIEH €r0 TPAHCIIOPTHON OCTYITHOCTHIO U BO3-
MO’KHOCTBIO OPraHU3aI[MU KOMILJIEKCHBIX THIPOJIOTH-
YEeCKUX, METEOPOJIOTHYECKUX U TISIUOJIOTUIECKIX
HaOJTIOIeH A

MATEPHAJIbBI 1 METO/1bI
NCCIHEJOBAHUA

Mopenno-nioanpyanoe o3epo Tamoxkennoe (MH-
nexke YCh2 no ¢popmupyonieMycs KaTajaory o3ep)
pacrmoJioxkeno B 850 M k ceBepy ot Jieganka Hekpaco-
Ba (puc. 1). Beicora ypesa Bozbl 03epa 2768 M, aimHa
o3epa 360 M, mupuHa 110 M, mromnaas BOAHOTO 3ep-
Kajla Ha MOMEHT TIPOBeJeHUsT DAaTUMETPUIECKON
cvemkn (2022 1.) coctasuna 25 314 m? ipu cooTseT-
cTByIONIEM obbeMe BoaHOoI Macehl 49 581 m3. Boita-
HYTBIH B cCyOMepUANOHATBHOM HANPaBJIECHUN BOJO-
c6opHblit Gacceiin ozepa mromanbio 4.98 kM2 pacmo-
JIoKeH Ha ceBepHoM ckione FOsxHo-Uyiickoro xpedTa
B suanasone BbicoT ot 2770 10 3700 M H.y.M.

O6mas trommaab oeeHenus Bogocbopa o3. Ta-
MozkerHoe Ha 2023 1. cocrasisiia 1.58 kM2, B ToM umc-
Jie: kKapoBo-noauHHbIN geaHnk Hekpacosa (.96 KMZ,
HECKOJIBKO BUCSYNX JICIHUKOB CYMMAapPHON TLIOIIA-
ab10 0.22 km? 1 0.4 kM2 — 4acTh JIeIHUKA, TEPEKPbITAsT
Mopenoii (cm. puc. 1). panuiipl 061acT TUTaHUS
snegankos FOsxHo-Uyiickoro xpedTa COOTBETCTBYIOT
rurcomerpudeckoMy yposHio 3100 m [ Xpomosa u op.,
2021]. 3ona abuaun gegunka Hexpacosa (ot 2950
10 3100 M) oTsaMyaeTcss HUIBKUMHU YKJIOHAMU U He-
GOJIBIION PaCUIEHEHHOCTHIO JIEIHUKOBOTO pesbeda.
KpyTOCKJIOHHOCTD Kapa ceBepo-3amaiHON 9KCIIO3U-
1}, CIIOCOOCTBYIONIAST ITABUHHOMY TEPEHOCY, OTpe-
JIeJISIET OTHOCUTETHHO OOJIBIIIOE CHETOHAKOIIJIEHUE Ha
Bbicotax 3100-3250 M 1 B TO ke BpeMsl MpakTuye-
CKOE OTCYTCTBUE B JIETHEE BpeMs CHEKHO-(DUPHOBOIA
TOJIIN Ha cTeHke kapa (cMm. puc. 1). Beipaskennoi
30HBI HAJIOKEHHOTO JIbIA Y TPAHUIILI TUTAHWS BO Bpe-
MsI TIOJIEBBIX PaboT He HabII01aI0Ch.

Kpowme Toro, B Gacceiite o3epa MPUCYTCTBYIOT
MHOTOUYHCJIEHHbBIE, HO HeGOIBINNE O MIOMAIN Ce-
30HHbBIE U MHOTOJIETHUE CHEXHUKHU. BOIU3M Kpast
Jepnuka Ha Bbicote 2900 M pacrosioKeHbl HeGOb-
mue (aaunoit 110 M u mupunoit 45 M), IpUMePHO
O/IMHAKOBBIX Pa3MePOB MPUJIETHUKOBBIE BOTOEMBI
Yuan (YCh75) u HB (YCh76). Ilnomanp 3epkaja
03. Unim Ha MOMEHT TIPOBe/IeHUsT GaTUMETPUYECKOT
cvemkn (2022 r.) cocrasuna 1004 m2. Teppurtopus
BOZI0CGOPA MPEAICTABISAET COO0T KPYTOCKIOHHYIO /10~
JIUHY, Y TTOJTHOKUS CKJIIOHOB KOTOPOI HATPOMOIKICHbI
KOHYCHI BBIHOCA M3 OCBITTHOTO MaTepuaja, a moBepx-
HOCTbH JTHUTIIA MTEPEKPBITA MOPEHHBIMU PBIXJIBIMU OT-
soxkerusivu (pasmep Bamytos ot 0.1 1o 1.5 m). Comk-
HYTBIN PAaCTUTEIbHBIN MTOKPOB OTCYTCTBYET, Pe/IKUe
MITHA MXOB M JINIMTAHHUKOB BCTPEUYAIOTCS TOJBKO
BJI0JIb Gepera o3epa. JIeIHUKOBbBIE BOJIBI TOCTYTIAIOT B
03. TamMOKeHHOE KaK TOBEPXHOCTHBIM, TaK U TIOATIO-
BEPXHOCTHBIM TYTAMU: B I0KHOU YaCTU B BOJOEM
BIIA/Ia€T HECKOJBKO PYUbEB, CTEKAOIINX C JIETHUKA 1
U3 MPUJIEHUKOBBIX 03€p, MPUYEM Ha OT/eJbHBIX
YYacTKaX TMOTOKU MEPEXOIST MO TIOBEPXHOCTD (CM.
puc. 1, @). lleTocTHOCTD MOPEHHOU TTEPEMbBIUKH, TTO]I-
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Puc. 1. Cxema Bogoc6opHoro 6acceiina 03. Tamozkennoe (a) u pororpacduu 00bekToB Hccaexosanus (6).
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1 — BOJIOMEpPHBIE MOCTHI; 2 — MOJIEBbIE METEOCTAHIINY; 3 — IYHKThI U3MEPEHUS PACXOI0B BOJIbI; 4 — abJISAIIMOHHBIE DefKI; 5 — BOJIO-
TOKH; 6 — TIPOIAJIAOIIIE YIACTKI PYyUbeB; 7 — BOJOEMBI; § — TPaHUIlbl Bojocbopa 03. TamoskeHHoe; 9 — siest B 30He abuistini; 10 — et
B 30He aKKyMyJiuy; 77 — cHer Ha IIOBEPXHOCTHU 30HbI aKKYMYJLAINHY; 72 — IIOBEPXHOCTD JIe[HIKa, IIePeKPbITas MopeHoit. Kpacubim
1BeToM Ha dororpacdun 0603HaueH Bpe3 B MOANPYsKUBaroleil mepembruke 03. Tamoskennoe. Moro B.A. Pacryrunoit, 2023 r.

npyskunBaolieil 03. TaMokeHHOe B ceBepHOil yacTH,
HapyllleHa TPAeIUeBUIHBIM BPE30M, 110 KOTOPOMY
HPOUCXOAUT OTTOK Bozbl B 03. Busin (YCh3), pac-
MOJI0JKeHHOE Ha BbicoTe 2764 M, nummHoit 30 M, mmupu-
HOIl 24 M, LomAaAb BogHOro 3epkana 189 m2 (cm.
puc. 1, 6).

MarepuasamMu JIJisl KCCJIEIOBAHUST TTOCTYKUIIN
JAHHBIE TIOJIEBBIX HAOMIONEHNI, TONyYEeHHbIE B XOJIe
KoMILtekcHbIX akcneannuii CII6TY 2022 r. (11.07—
29.07) m 2023 1. (11.07—-4.08): psi/ibl TeMIepaTyphbl
BO37lyXa, OCAIKOB, JaHHble HabOII0neHul 3a 001meil u
HUJKHEH 00/Ta4HOCTHIO; TAHHBIE O CYTOYHOU BEJIUYHU-
He abJaiuy Ha JIeIHUKeE; PSAIBl CPOYHBIX YPOBHEH
BOJIbI, TEMIIEPATYPBI BOJIbI, BJIaKHOCTH, CKOPDOCTH Be-
Tpa ¥ PACXOJ0B BOJbI, Pe3yJibTaThl HAOIONEHUN 3a
TIPUXO/AIIEe CYMMapHOW U OTPasKeHHOW pagnainei
(tabu. 1). Bee HabmoeHUS 1 U3MEPEHUS BBIIIOJIH -
JINCh B COOTBETCTBUMU C YTBEP:KIAEHHBIMU HACTaBJIE-
HUSIMU U METOIMKAMU MTPOBEICHUST TIOJIEBBIX Pa0OT.

BoHbrii Gajanc o3epa pacCUnUTHIBAICS TOCYTOY-
HO U 17151 Beero nepuoaa Habmonenuii. s Goee ne-
TAJbHON OIEHKH BKJI/Ia OT/ICTIHHBIX JIEMEHTOB TIPH-
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XOZHOHI U pacXoAHoii yacTeil Gamanca CyTKH ObLIN
ycsoBHO pasouTtst Ha “menn” (10:00-20:00) u “Houp”
(20:01-9:59). Bbibop TakKX BpEMEHHBIX MHTEPBAJIOB
ObLT 00YCIIOBIEH OpraHu3aluell CHHXPOHHBIX Hab-
JIIOfCHUN 3a BEeJUMYMHON TagHUA B 30He abIaInn,
CTOKOM U yPOBHEM BOJIbI. Bee mroraam, ucrnosbaye-
MbI€e [IPU pacyueTe, OMpelesIsIiuch B IporpamMmme Arc-
Map 10.4.1.

Boaubrit 6amanc st mepuoa abJsiuu paccuu-
TBIBAJICS 110 YPAaBHEHUIO

A‘/Vlake = H/vinﬂow - Woutﬂow +n,

rie AW, — n3MeHere 06beMa BOIBI B 03€pe 3a He-
KOTOPBII TPOMEKYTOK Bpemern At, M35 W, .., — TIpHU-
TOK BOZIBI B 03€po, M%; W, — OTTOK BOJIBI U3 03€-
pa, Mm% 1 — HeBsA3Ka, M°.

Nsmenenne o6bema Bofibt B 03epe AW, paccum-
TBHIBAJIOCh KaK pasHuiia 00beMOB Ha HAYaIo0 U KOHEI]
PacyeTHOro NEePUOA, IS OIPeAeIeH s KOTOPbIX UC-
[10JIb30BAJIaCh KPUBas 3aBUCUMOCTH 0OHEMOB OT
YPOBHE#T BOABI, IIOCTPOEHHAS 110 JAHHBIM OATHUMETPH-
yeckoil cheMin 2022 .

utflow



OIIEHKA SJIEMEHTOB BOJIHOI'O BAJIAHCA O3EPA HUBAJIbHO-IJIAIIMAJIDHOH 30HBI AJITAS

Ta6auma 1. JlaHHbIE HCTIOJB30BAHHBIX B PA0OTE MOJIEBBIX HAGIIOEHHI
Xapakre- OGnext Ton JluckpeTHOCTD U3MEPEHMIT; Crioco6 usmepenus, Tpumeuans
PHCTHKA 00beM JaHHbIX npubop (06opyoBaHue)

1 2 3 4 5 6
Benuuuna Jlennuk 2022 | 1 pasBcyTky; 432 3Havenus Orcuer 110 pefikam Bce peliku ycranosie-
abuisiyn Hexkpacosa (¢ mreBoii 1 06paTHO HBI PYYHBIM OYPOM;

CTOPOHDI) HAOIOAATE/IeM |  I[IJIAHOBAsi TOYHOCTD
¢ TouHocThio 0.5 cM MIPUBS3KH PeeK
(norpemnocts 0.25 em); | GPS-nipuemunkom 3 m
12 peek mauHOI 1.5 M
u iuameTpom 60 MM
2023 | 1 pas B cyTku; 720 3navennii 18 peek muHOI 1.5 M
u quamerpoMm 60 Mm
Yposenb Bozapt |O3. Tamoxennoe| 2022 | 4 pasa B cyTKY; 72 3HaYeHUs Orcuert 110 BOJOMepHOIt Cpoxu HaboeHnit
peiike HabogaTeIeM 8:00, 12:00, 16:00,
2023 | 4 pasa B cyTku; 84 3HaueHMst ¢ TouHOCTHIO 0.5 CM 20:00 uvacon
O3. bunmm 2022 | 4 pasaBcyTky; 72 3HayeHus Orcuert 110 BOJOMepHOI
peiike HabJOIaTEIEM
¢ TouHOCTHIO 0.5 CM
2023 | 2 pasa B cyTky; 42 3HaYeHUS Orcyer 110 BOZIOMEPHOI
peiike HabJOIaTEIEM
¢ Tounoctrio 0.5 em;
yposHemep Solinst
03. Ynin 2022 | 48 pas B cyTku; 240 3navenmii Yposuemep Levelloger
2023 | 48 pas B cyTky; 288 3naueHuit Yposuemep Solinst
CkopocTb Pyueii Ne 1 2022 9 3HaueHMIT Usmepures ckopocTeii | B OTAeIbHbIE THU TTPO-
TeUeHUsT BTEKATOTIHIA . MCII-1M ¢ BUHTOM BOJINJINCH CHHXPOHHBIE
2023 30 snauennit amamerpoM 70 MM M3MEPEHUST CKOPOCTeit
Pyueit Ne 2 2022 9 3HaueHMIt [TOBEPXHOCTHBIE ITOTIABKH | 0 o LA KEKILBIC 2 waca
. o i ¢ 10:00 mo 20:00 Ha BTe-
BTEKATOTIHI . 13 TIEHOTIOTUCTHPOJIA ) o 1
2023 30 3HaveHuit (PKCITPeCc-MeTOoN) KAIOIINX PY4bAX Ne
U 2 U BBITEKAIOIIEM
Pyueit Ne SU 2022 9 3HaueHMIT Wamepuresb ckopocTeit pyube Ne 3
BBITEKAIOIINI 9023 30 . N CII-1M ¢ BuaTOM
SHACHITH nuamerpoMm 70 Mm
Tny6una O3. Tamoskennoe| 2022 Bousee 1100 uamepennii Tascamu ¢ Becenproit | B 2023 r. 110 cpaBHEHUIO
J104KY; 9X010T Garmin ¢ 2022 r. KOHTYpbL
Echomap 42v 03epa He U3MEHUJIHICh
O3. Yun 2022 70 usmepeHunit IIpomepnl BGpoJ BOIO-
Os. HB 2022 85 usmepennii MEpHOM penKon
Pyueit Ne 1 2022 12 nna ogHOro M3MEpeHust ITpomepst BOPO/L BOJO-
2023 pacxoa BO/ibI MEpHOIT peiiKoi
Pyueit Ne 2 2022 10 1151 OZTHOTO U3MeEpPEeH U
2023
Pyueit Ne 3 2022 10 a1 orHOTO M3MEpeHnsT
2023
Ocamkn IToneBast 2022 1 pa3 B cyTku; 18 3HaveHuit Bpewmsi cusitust orcuera
METEeOCTAHINST 20:00
Ne 1, nabepery | 9093 | 4 pasa B cyTKH; 84 3HAYEHNS Bpewms cugarug orcuera
03. Tamosenoe B CPOKM HabJI10/1eHns 32
(277030 Ocajikomep IIacTUKOBbII YPOBHEM BOJbI
[ToneBas 2022 1 pa3 B cyTku; 18 3Hauenmi A P Bpewms cuaTus orcuera
MeTeOoCTaHI[Is 12:00
Ne 2 wa exnmke | 9()93 1 pas B cyTku; 21 3HaueHMEe
Hexpacosa
(3000 m)
Temneparypa | [Tosesas mereo- | 2022 |84 pasa B cytku; 1728 3nauenuii| ABromarudeckue garauku | [Tomumo HabmoneHuit
U BJIAKHOCTDH cranmmg Ne 1 2023 |84 pasa B cyTku; 2268 3Havenit EClerk-M-RHT Ha BbIcoTe | 3a TeMIiepaTypoii gar-
BO3/lyXa ’ . 2 M; IMCKPETHOCTH YUKU (DUKCUPOBATN
H(‘)J'IEBaH Mmereo- | 2022 |84 pasa B cyTky; 1512 3nauenuit n3Mepenuii 15 MuH OTHOCHTEJIBHYIO BIAK-
cranuna Ne 2.1 9023 |84 pasa B cytku; 1344 smauennii HOCTb BO3/lyXa
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I'B. IIPAXWHA U JIP.

Oxkonuanue tabm 1

1 2 3 4 5 6
Temmeparypa Temmeparypa | 2022 331 3Hauenuie AroMaruueckuii GapoJior- | Baposorrep ObL ycTa-
MIOBEPXHOCTEH | MOPEHBI B IIPU- rep Levellogger, nuckper- | HOBJIEH Ha MOBEPXHO-

OpeKHON YacTu HOCTb uaMepenuit 30 MuH CTU MOPEHBI
03€p 2023 | 48 pas B cyTku; 288 3HaueHU | ABTOMaTHUeCKIH GapoJsior-
rep Solinst, aAucKpeTHOCTH
uamepenuit 30 Mun
Temneparypa | 2023 | 3 pasa B TeueHue udMepeHusi | JJeKTpoHHbII Tepmomerp |TepmomeTp ycTanoBsieH
JIeTHUKA abuistiuy; 72 3HaYEHUST Ha ITOBEPXHOCTU
JIeTHITKA
O6mas [Tonesas meteo- | 2022 | 4 pasa B cyTkY; 72 3HaueHus | Busyasbhbie Habmogenust | Cpoku HabI0eHUI
W HUKHAL cranmmg Ne 1 2023 4 paza B cyTim; 84 aHavers 8:00, 12:00, 16:00,
06JTaYHOCTh 20:00 yacos
Cxopoctb [Tonesas mereo- | 2023 | 4 pasa B cyTky; 72 3Ha4eHus YarreuHblii aHeMoMeTp
BeTpa cranmmg Ne 1 MC-13
ComHeuHast [ToneBast meteo- | 2023 | EskesHeBHO B aCTpOHOMUYE- ITupanomerp ITEJIEHT [TapanneasHo Besmch
paauanus cranmmg Ne 1 CKUI ITOJIJIEHD U JIOTIOJIHUTEIb- CD-06-21 Habsozenus 3a obsau-
(cymmapHas HO B JIHM CHHXPOHHBIX HA0JII0- HOCTBIO (0011elt 1 HIK-
[IPUXO/IAIIAs JIEHUT 32 CTOKOM [POBO/IUJINCH Heit). OTpaxkeHHast

1 OTpasKeHHast)

[ToseBas meTeo-
cranmmg Ne 2

HpI/ITOK K 03€pYy paCCUUTBIBAJICA 110 YPaBHEHUIO
Wintow = Wice + Wanow + Woreein + Wi

inflow ice SNOW precip ice/m’

rae Wi — 06beM IIPUTOKA TAJIOM JIEAHUKOBOI BOJIbI, m3;
how — OOBEM TIPUTOKA TATON BOIBI CHEKHUKOB
u(UI) Ce30HHOTO CHETa, M; Wirecip — 00beM nosx1e-
BbIX OCA/IKOB, BBIIABIIUX Ha IOBEPXHOCTH BOJ0COOpa
u ozepa, Mm% W, m 00beM NPUTOKA TaJON BOAbI C
30HBI JIbJIA, IEPEKPBITOrO MOPEHOIL, M.
O6beM IPUTOKA TaJION BObI € JIeJHUKA OIIpe/ie-

Jsacst o hopmyie
Wiee = Ayee S,

ice acc Pacc 103+ Aabl Sabl ’ 1073’
rie A,.. — BEJIMYNHA CYTOYHOTO TasTHUS B 30HE aKKY-
MYJISIITIH, MM BOJIHOTO CTOJI0Q; S, .. — TITOTIAE JIeTHU-
Ka B 30HE aKKyMYJISIUI, M A,j| — BeJIMYUHA CYTOU-
HOTO TasiHUS B 30HE a0JISIIIUN, OCPEIHEHHAS [0 BCEM
peitkam MeTozom Kriging B mporpamme ArcMap, mm
BOJL. CT.; S, — IUIOMIA/b JIEJHUKA B 30HE abJIsAIn, M2,
Pacuer TasgHus 162 B 30HE aKKyMYJIAINHA A,
ocytecTsIsiics 1o popmyaie ILI1. Kyspmuna [ 1967],
KOTOpast GbIJIa IOTOTHEHA COCTABJISIONIEl, OTBeYaio-

HIefI 3a IPUHOCUMOE C I0K/IEBBIMU OCaJIKaMU TEILJIO:

1000r .,
.= L_p[(Q +q),(1-7)(1-020N, 047N, )-

4
~86 400600 + 86 400 (0.62-+0.05. e, ) x
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M3MepeHNs Kaxk/[bIil yac
CYMMapHOI npuxo/sieit
1 OTPaKEHHOM pagaImn

Mamepenus npuxopgsiieit
CyMMapHOU U OTpa’keHHOI
paauanuu mpoBOIUINUCH
HECKOJIBKO pa3 B MOJIEBOI Ce30H
C LEJIBIO OTIpe/ie/ieHUst alIb0eI0
MIOBEPXHOCTH JICTHUKA

pajinaius u3Mepsiiach

IJisl PA3HbBIX MOBEPXHO-

cTell: JIeIHNK, CHEXKHUK,
MOpeHa

x(1+0.12N, + 012N, Jec6} +0.001pC, PO, |+

vayu, &

rae L — ynenbHad TersioTa iasiaenus, [[k/kr; p —
IIOTHOCTD, KT/M%; (Q' + @)y — CyTOUHAs cymMMapHas
co/HeuyHas paauaius pu 6esobaaunom nebe, Jlx /Mm%
r — anpbeo moBepxHoCTH; Ny Ny — 061I1ast 1 HUKHSIST
06JTaYHOCTH COOTBETCTBEHHO, JI.€]L.; € — OTHOCHTEIbHAST
MOTJIOMATETbHAST CTOCOOGHOCTD TTMHHOBOTHOBO pa-
Ay JesaTeJbHbIM cjoeM (KoahduimeHT cepo-
cti), 6ap/paz; o — nocrosiinas Credana—bBobiimana
(c =5.67-1078 Br/(m?-K*%)); 6, — Temneparypa Bo3-
nyxa, K; 6, — remmepatypa moBepxuoctu, K; ey, — ab-
COJTIOTHASI BJAKHOCTD BO3/yXa, MOap; # — CKOPOCTh
BeTpa Ha BbicoTe (urorepa, M/¢; €, , — TEIIOEMKOCTD
Bojpl, [lsx/(xr- K); P — cioii ocafkoB, MM; a,yu — CO-
CTaBJISAIONIAS TASTHYS, OOYCJIOBICHHAS TYPOYJIEHTHBIM
TErI000MeHOM ¢ aTMOC(hEPON M CKPBITON TEILIOTON
KOH/ICHCAI[MU 1 NCIIAPEHNUS.

[Tepemennbie a, u y B ypaBuenuu (1) onpezuesnd-
I0TCS CJIEAYIONIUMU BBIPAKECHUSMMU:

1+0.547u

a,=0.878
u

Y= (ea - es) +1.75 (6200 ~ Cuwo)

e e, — MaKCUMaJbHasl YIIPYTOCTh BOASHOTO Hapa,
mbap.



OIIEHKA SJIEMEHTOB BOJIHOI'O BAJIAHCA O3EPA HUBAJIbHO-IJIAIIMAJIDHOH 30HBI AJITAS

Bpewmst moberanust Tajoi BOIBI MO JIeJHUKOBOI
[TOBEPXHOCTH OIIEHUBAJIOCH 110 PA3HUIIE BO BPEMEHU
HACTYTIJIEHUSA MaKCUMaAJIbHBIX TEMIIEPATYD BO3/AyXa
Ha JeJHUKEe U MaKCUMaJIbHOTO YPOBH:A BOJABI B IIPU-
JIe[THUKOBOM 03epe Y.

Beanunma ob6bemMa MPUTOKA TATOH BOIBI CO
CHEKHIKOB M CE30HHOTO CHETa B PA3JIMYHBIX 30HAX HA
tepputopun Bogocbopa (W, ) PACCIUTHIBATIACD 110

dopmye
Wow =1 S,

Snow Ssnow

1073,
riie i — CJIOM TasTHUST CHESKHUKOB, MM; Sy o
CHEKHUKOB, M2,

Cormnacno ILI1. Kysemuny [71967], pacdet cioeB
TAsSTHUS U UCIIAPEHUsI CO CHera mpoussezie 1o Gop-
MyJIaM, aHAJOTUYHBIM 17151 JTbjia (1), ¢ cooTBeTCTBYT0-
UMY 3HAYEHISIMU aTb0eo 7, KoadduImenTa cepo-
CTHU € U CKPBITO TENJIOTHI IJ1aBIeHust L.

O6bem ocakos (W.i,) ONPeensics Kak mpo-
n3Be/leHNe CYMMBI OCaZKOB (IO AaHHBIM OCaJKO-
MepOB) U mIomaau Bogocbopa/o3epa. Bpemst mobe-
TaHus BBIIABIINX KUIKUX OCA[KOB YCTAHABJINBA-
JIOCH TIO COBMEITIEHHOMY TpahUKy X012 YPOBHS BOJIBI
03. TaMOKeHHOE ¥ CYyTOYHBIX CYMM OCA/[KOB.

O6beM mpUTOKA TAJON BOJBI C 30HBI JICHUKA,
MIEPEKPBITOTO MOPEHOI, OIPeeISICS YPaBHEHIEM

W, A Sice/m: 1073,

ice/m = ice/m
e A, /m — BEJIMYMHA CyTOYHOTO TasHUA IEePEKPhITO-
Tro MOpeHOfI JibJla, MM BO/I. CT.; Sicc/m — IL1omaab 30HbI
TIEPEKPBITOTO MOpEHOﬁ JIb/1a, M2,
O06beM CYTOUHOTO TasTHUS JIbJIA, TEPEKPHITOTO
MOpeHOﬂ7 OIIpe/IeJiAICAa Ha OCHOBE YpaBHEHU S TEILI0-
BOTO Hasanca:

1000, .,
ice/m = L—p[(Q +q),(1-7)(1-0.20N, -0.47N ) -

— IJIOLIA/b

ice/m

~86 400200 + 86 400 (0.62+0.05.fe,, ) x

. do,
x(1+0.12N +0.12N | )20’ + 86 400 & —

r7e A, — TEIIOIPOBOAHOCTL MOpeHbl, Bt/(M- K); 0,, —

TeMIIepaTypa MoBepXHOCTH MopeHbl, K; z — riuybuna, M.
Pacuer ncnapenust co cuera v abaa (Eice /snow)

BbITIOJIHAJICA 110 (hopmydie [ Kysvmun, 1961]:

E, = (0.18 + 0.0981) (€, — €990)-

ice/snow
Besmunna ncnapenusd ¢ Mmopenst (£,,) onpezess-
sach 1o hopmyiie | Koncmanmunos, 1968):

0.018(6,,-0,)

+0.097u (e —e
u

wo 200 )

/IJIH YCTaHOBJEHWA BPEMEHU, 3a KOTOPOE TaJble
BO/IbI 1 OCa/IKM ITOCTYIalOT B O3€pPO, OIIPE/e/IAI0CH

BpeMs f06eraHys 110 HeJleJHUKOBOMN IIOBEPXHOCTH 110
pas3Huile BO BpeMEHM HACTYIIJIEHUSI MAaKCUMaJIbHOTO
YPOBHS BOJIbI B NPUJIEIHUKOBOM 03epe Uuim u B
03. Tamozkennoe.

OTTOK BO/IbI 3 O3€Pa PACCUUTHIBAJICS 110 yPaB-
HEHUIO

2%

outflow

:Z+K

e Z — oObeM UcTapeHus ¢ MOBEPXHOCTH 03€pa, M%;
Y — 06beM pycI0BOTO OTTOKA U3 03epa, M°.
O6mbeM nctapeHust Z pacCUUTBHIBAIICS KaK TIPOU3-
BejIeHUe cJI0s1 cnapeHus Ey,, Ha TIT0IaAb 03epa.
Cro#i ncnapeHust ¢ TOBEPXHOCTHU BObI PACCUN-
ThiBasics 110 hopmysie ITU [Axbyn, 2012]:

Epe = 014 (1+0.72u) (¢, — e0).

O6wbem pycaoBoro orroka (Y) ompezessiics mo
JTAHHBIM U3MEPEHWH PACX0/I0B BOJIBIL:

Y= Qoutﬂow At,

7€ Q,uiflow — MBMEPEHHDIN PACX0Jl BOZIBI B PyUbe, M>/C;
At — MHTEPBAJ BPEMEHH, C.

KosanuecTBO BOABI, KOTOPOE MEPEXBATBHIBAIOT
npuieaHUKOBBIEe 03epa Ynnn n HB, onpenensiiocs
IO 3aBUCUMOCTH 00beMa BOJIOEMOB OT OTMETKH YPOB-
HsT BOJIBI, TOJTYYeHHOI 10 pe3ysIbrataM GaTnumeTpide-
ckoif cpemku 2022 1.

Taxwe cocTaBISIONIHE BOIHOTO Oayanca, Kax 1mo-
BTOPHOE 3aMep3aHye BO/IBI B CHEXKHO-(DUPHOBOIT TOJI-
I1le, PAcXo/] TAJIbIX BOJ Ha (hopMUpOBaHME HAJIOKEH-
HOTO JIb/Ia U 33J[eP’KKa TaJbIX BOJA B Teje JeJHUKA,
TTOI3EMHBIT TPUTOK WJIH OTTOK, (DUJIBTPAINS U3 03e-
pa, TTO/[3eMHAST AKKYMYJIAINS BOJIBI B TPYHTAX, CJIara-
olmux Gepera ¥ JIoke BOJ0EMa, B HACTOsIIIEN paboTe
He YIUTHIBAIICH. Bee HeyuTeHHbIe KOMITOHEHTDI ObI-
JIT OTHECEHBI K HeBsI3Ke Oamarca (1), KOTopas mpeji-
craBJsiet co00il CyMMapHYIO MOTPEITHOCTD pacyeTa
u3-3a c1aboil N3YUEHHOCTH HJIEMEHTOB BOIHOTO Oa-
Jlanca Jimbo UX He0yYeTa U3-3a OTCYTCTBUS TAHHBIX.

PE3YJIbTATBI PACUYETA BOAHOTI'O BAJIAHCA
N OBCY/KJAEHUE

bamnancoBrie pacueTnl OBLIM BBIIOJIHEHDI Ha OC-
HOBE M3MEPEHHDIX N PaCUE€THBIX 3HAYEHUH C CyTO4-
HbIM [IaroM, a TakKKe B II€JIOM 3a IIEPUO/I.

IIpuxomHast 4acTh ypaBHEHHs BOJHOTO GataHca

Besmmunna cpegnecyTo4Hoi abIsauu e HUKa B
2022 r. (ot 0 10 48 Mm) ObLna Ha 33 % HUXKe, 4eM B
2023 r. (ot 14 1o 94 mm). OxugaemMo BeJMYUHA
abIAIy yMeHbLIANACh ¢ YBEJIUYEHUEM BBICOTEL, a
pu TPUOJIMKEHUU K IPaHuIle “JTeJHUK—MOopeHa”
POCJIa, 4TO CBA3AHO ¢ GOJIBIITNM COIEPKAHNEM KaMeH-
HOTO MaTepuajia BO JIb/ly. YUUTBIBAsI TECHYIO CBSI3b
MESKIY BEJIMYNHON abJIsIUI U CPEAHECYTOYHON TeM-
repaTypoii Bo3/lyXa, i3MepeHHO Ha MeTeOCTaHII1H,
pacriojiokeHHOl Ha JiegHrKe (K0ahhUIUeHTbl KOP-
pensiuu coctaBuau 0.7 8 2022 1.1 0.8 8 2023 1.), a
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I'B. IIPAXWHA U JIP.

TaK)Ke COOTBETCTBHUE BEJIUYUH abJISAIIUN CPEAHUM pe-
THOHATHHBIM 3HAYEHWSM, MOKHO MTPENOJIOKUTD, 4TO
OIleHKa BpeMeHU J0OETaHusT TAJIO BOIBI HA JIEJTHUKE
[0 Pa3HUIle B HACTYIUIEHNH MAaKCUMAIbHOI TeMIiepa-
TYpBl BO3JyXa HaJ JEJHUKOM M MAaKCUMaJbHOTO
YPOBHSI B IPUJIETHUKOBOM 03epe Oy/IeT KOPPEKTHOM.

MakcumanbHbIe TEMIIEPATYPBI BO3AYXa, M3Me-
peHHble HAJl JIETHUKOM, PETUCTPUPOBAIINICH B UHTEP-
Base 15.00—17.00 wacoB mist AByX jeT. MakcuMaib-
HbIe YPOBHU BO/IbI, UBMEPEHHbIE B TIPUMBIKAIOIIEM K
Kpaio JeannKa ozepe Yniwt, B 6osiee XOJI0HOM HI0JIE
2022 r. (110 noJsieBoii Meteoctantiuu Ne 2 Ha JjieJiHUKe
cpennsis teMmieparypa Bosjayxa cocraBuia 3.4 °C)
HacTynaiu depe3 1.5-3 4, a B GoJiee TEIIOM HoJIe
2023 r. (110 osteBoii Meteoctantuu Ne 2 Ha JieiHIKe
cpenHss TeMIepaTypa Bo3ayxa coctasiisiia 8.2 °C)
yepes 2—4.5 4 (puc. 2, a), 9T0 B CpeilHeM COCTABUIIO
oKko0J10 3 u. Bapuaiius sHaueHUil BpeMeHu no6eranns,
M0 MHEHUIO aBTOPOB, OOBACHIETCSA PA3TUYHON 110~
MIA/IbIO TAsIHUs, & 3HAYUT, ¥ YBeJUYeHeM BPEMEHHN
noberanust B 6oJiee Teribiid Mecsil. [TOCKOIbKY JKuji-
KHe 0CA/IKU OKAa3bIBAIOT OTEILISIONIee BO3AEUCTBIE U
IPUBOJAT K YBEJIMYEHUIO TasgHust (CM. puc. 2, 6), 1t
OLIEHKH BpeMeHu Joberanust ObLIu BoIOpanbl 1HU Oe3
0CaJIKOB OO € OYEHD MAJBIMU CYMMaMU OCaJIKOB,
a UMEeHHO, Tiepuoz ¢ 25 1o 28 uiomst 2023 r.

Pasnuiia Bo BpeMeHU HACTYIIJIEHUS MAaKCUMAJTb-
HbBIX 3HAaUeHUI YpoBHell BOIbI B 03epax Yusn u Tamo-
skeHHoe (puc. 3) J1aeT rpejcTaBjieHne 0 CKOPOCTH T10-
CTYTIJIEHUS] CyMMapHOTO (PYCJIOBOTO U TTOMOBEPX-
HOCTHOTO) TIPUTOKA K Yaiie BojoemMa. MakcuMabHbIN
YPOBeHb BOJIbI B Kackajie o3ep TamoxxenHoe—busiu
peructpupoBajcs B uatepsaie 4:30—5:30 gyacos, uTo
B cpeiHeM Ha 8.5 4 1osike, ueM B 03, Yuur. Takum 06-
pasom, BpeMst 1oberanust He TPEBBINIAIO0 CYTOK, Ta-
JIBIIL CTOK C JIEJIHUKA IOCTUTAJ YAIU 03ePa B CPeHEM
3a11-12 4.
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Jluist onipejiesienust BKJIaJa TasHUST CHEKHUKOB B
MPUXOAHY0 YacTh YPaBHEHUsT BOAHOTO GajlaHca He-
00X0IMMO OIIPEAEIUTD IIOIAAb CHEKHUKOB Ha BO-
nocbope Ha Kaxjble pacdyeTHble cyTkU. CpaBHUTEb-
HbII aHAJIN3 CIyTHUKOBBIX CHUMKOB T10Ka3aJl, 4TO B
HCCJIeyeMblii TIePUO/ TJIOIIA/[b CHE)KHUKOB Ha BO-
nocbope cokparuiach ¢ 735 900 m? (14.07.2023 1.)
110 21 800 M2 (31.08.2023 1.). Ilo moCTpOEHHOM Kpu-
BOU JUJISI KQXK/IBIX PACUYETHBIX CYTOK OIPEeJEeIsiiach
TTONAIb CHEXKHUKOB (puc. 4). Besmumna ciost tas-
HUSI CHE}KHUKOB, COTJIACHO pacyeTaM, U3MeHsIJIach OT
19 1o 96 MM Boj. CT. B 3aBUCUMOCTU OT METEOYC-
JIOBU.

B noxpmussie nam (21, 29 u 30 uomnsa 2023 1.)
CYMMBI BBIMIABIINUX ocajgkoB coctasuyu 10, 12.8
u 9.2 mMm. B ocrasbHabie 1HU BeJIMYUHA CYTOUHBIX
CYMM OCa/IKOB OblLjla MeHee 4 MM, 4TO COIIOCTaBUMO
C BEJTMYMHON UCTIAPEHUS U TOITOMY HE3HAUUTENbHO
OTPa3uJoCh HAa POCTe YPOBHS BOJAbI B 03. Tamo-
JKEHHOE.

Pacxozmaﬂ 4YacCTb
YpaBHE€HHA BOJHOTO OajaHCa

Ananus N3MEPEHHBIX PaCXO10B BO/bI B BbITEKa-
I0ITIeM 13 03epa pyube Ne 3 oKasai BHyTPUCYTOUHYIO
BapUaTUBHOCTb 3HAUEHU, 00YCIOBICHHYIO H3MEHe-
HUEM BEJTUUUHBI TASTHUST B 3aBUCMOCTH OT ITOTOJTHBIX
yeaosuii. Tak, B mepuog Habmoxenuii ¢ 10:00 xo
16:00 yacoB huKCcUpPOBAIOCh CHUIKEHUE PACXO/I0B
BO/IbI, @ 3aTEM UX YyBEJIMYEHNE B COOTBETCTBUU C XO-
JIOM YPOBHS BOJibl B 03epe. B 3aBucumMocTu ot Besu-
YMWHBI IIPUTOKA TaJbIX BOJ B 03€PO pacCXo/i BO/Ibl U3~
MeHsca B auanasone ot 0.46 10 1.75 m3/c.

Paccunrannbie BetnamHbI CYTOYHOTO CJIOA nC-
HapeHus ¢ Bogocbopa U3MeHsIUCh oT 1 10 2 MM, 4TO
B IiepecyeTe Ha CYMMAapHBIN CJION 3a MCCIeyeMbli
[I€PUO/I COCTABUJIIO 28 MM.
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Puc. 2. CoBMenieHHbI X0/ yPOBHSI BO/IbI HA BOJIOMEPHOM NOCTY Ha 03. Ywu1 u Temneparypa Bo3ayXa Ha
MeTEOCTaHIUM, PACIIONIO;KEHHOM Ha JeaHuke Hexpacosa B 2022 1. (a) u 2023 r. (6).

1 — ypoBeHb BofIbl; 2 — TeMIepaTypa Bo3/yxa; 3 — CyTOUHas CyMMa OCajIKOB.
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03. Yunn 03. TamoxeHHoe
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Puc. 3. CoBmenieHHblii rpaduk n3MeHeHUs yPOBHs BObI Ha o3epax TamoskenHoe u Yumn B 2023 r.

1 — nmaumHble, HoJyYeHHble 10 Jorrepy (03. Ynir); 2 — puckpeTHble 3HadeHust (CpoUHble HaGIIOeH ST 32 YPOBHEM BOJIbI 110 PeiiKe

Ha 03. TamokeHHOE).

14.07.283

30.07.23

Mnowans cHexHukos, 10° M2

y=499.14x2 - 38 836x + 735 910

31.08.23

T
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T
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T
20

T T T T

25 30

MopsakoBbIA HOMEP AHSA
Puc. 4. Iamenenune miionia iy CHe>KHUKOB 3a Hi0Ib—aBryct 2023 r.

VBa3ka BogHOro 6ataHca

Bennunna HeBsizku CYTOYHOT'O BO/THOTO 6aJIaH-
ca M3MEHsIach B Tpefiesax oT —7 10 +9 mm (puc. 5).
B 1ie;1om nsmenenue CyTOYHOI HEBSI3KM COOTBETCTBO-
BaJIO XO/Iy CPEJHECYTOYHOM TeMIlepaTypbl BO3/yXa
HaJ JefHUKOM. MakcuMasbHbie 110 MOYJII0 OTpUIla-
TEJbHbIE CYTOYHDbIC HEBA3KHU, MMOJYIYCHHDIE B THU C
MMOHWKEHHBIMU TEMIIEPATyPaMU BO3/yXa U HUZKUMMU

BEJIMYMHAMU TasTHUS, CBSA3aHBI, BEPOSATHO, € TIOCTYTI-
JIEHUEM JTOTIOJTHUTEIBHOTO KOJIMYECTBA BOJIBI 32 CUET
pacxoJ0BaHUS AMHAMUYECKUX 3al1acOB JIeAHUKA.
MaxkcruMasbHbIe TI0 MOIYJIIO TTOJIOKUTEIbHbIC 3HAUe-
HUA HEBSA3KU CBUIETEIBbCTBOBAIN O HAKOILJICHUU Ta-
JIOHN BOJIbI B €eMKOCTAX IlepexBara, HallpuMep, Bojioe-
Max, Kope TasiHus 1 1p. Beanaiaa cyMMapHOIT HeBsI3-
KW 32 BeCh MCCIeAyeMbIi mepros cocTaBuia +18 Mm.
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Puc. 5. CoBMenieHHbIi X0/ CPEIHECYTOUHOH TEMIIEPATYPbI BO3/[yXa, CYTOUYHBIX CYMM OCa/{KOB U BEJIHYHHbI
HEBA3KU.

1 — cpesiHeCyTOUHas TEMIIEpaTypa BO3yXa; 2 — CyTOUHBIE CyMMbI OCAJIKOB; 3 — BEJIMUMHA HEBSI3KU; 4 — HEBSI3KA B JIHU CUHXPOHHBIX
HabMoeHnil.

Jluis ananmsa peryJiupyionieid posau mpuieHu-
koBbIX 03ep Yuun u HB Oblan omeHeHbl eMKOCTH
nepexsara. B mepuoa nabmogenuii 2022 r. xox
ypoBH: 03. YUJLI Y4ETKO COOTBETCTBOBAJ XOMY absI-
VU YBeJWYeHNe B JIHEBHbIE YAChl U YMEHbIIIEHUE
Houbto. B 6oJiee Teriom 2023 rogy pasmepsl BogoemMa
YBEJIMUUJIMCh, KAHAJI CTOKA ITePECTaJl CIIPABJISITHCS C

BO3POCIIUMU 00beMaMy BOIbBI, YTO U3MEHMIO Xa-
paxkTep Xoja yPOBHA: B TeUCHUE OTJAEJIbHDBIX CYTOK U
B 1I€JIOM 32 I1epro/] HabJII04ajICs POCT YPOBHS BOJbI
C HEIepUoAMYEeCKUM CIIyCKOM 03ePHBIX BOI (CM.
puc. 2, 6). EMKOCTb 11epexBara B 3aBUCUMOCTH OT
YCJIOBUI KOHKPETHBIX CYTOK m3MeHsmach ot 2000
110 7000 M. Yuer takoro “perymuposanus” 03. Yumn

TabGauma 2. Pacnpezesienne cToka B Te4€HHE CYTOK B JIHH CHHXPOHHbIX HaOII0eHHi
Crox (M?) 3a nepuoz ¢ 10:00 10 20:00 | Croxk (m3) 3a iepuoz ¢ 20:00 o 10:00
Cymmap- [ons
O6bem Obnen HBII TIPU- pycJo- - H;f;{a pycJio- - Z[v?f(fxa JIHEBHOTO,/
abustipan| TEHI G e CyMMap-| BBl | cyMMap- b — BBIIl | CcymMMap- | cymmap- P P HOY-
Jara | Hajen- | SO y4eToM | HBIH | OTTOK C |HbIA MOA- BI?]/M [y | OTTOK C | bl |Hbiii moz- BI?XM Iy~ | HOTO TIpH-
mnke | COB3d 1 Gcankos | pycaio- | ydetom | mosepx- T)eM 0?; YUETOM | PyCro- | moBepx- | 0,}; TOKA OT
(m3) 0(31(3;1{1 U ucrape-| BbI |aKKyMy- | HOCTHBII obmero | AKEYMY- BbIIl | HOCTHBILI ob1ero obrero
st (w?) | IpuTOK® BH:?,LEI/IDE 5 npurok’ Hipiroka JI(;I;_ICI/II)IéISB npuTok® | mpuToKS TpHTORA (%)
(%) (%)
17.07 | 58506 | 52705 5171 14904 | 59886 | 44982 13 85198 | 23654 | 32842 20 52/48
20.07 | 83168 | 38661 | 6132 6430 | 42048 | 35618 6 65696 | 13572 | 60077 12 36/64
24.07 | 38178 | 12772 2878 6876 | 22046 | 15170 13 39180 | 9323 | 22459 17 41/59
26.07 | 65208 | 20875 416 4018 | 19447 | 15429 5 30617 | 5946 | 61106 7 23/77
28.07 | 89115 | 21922 | -3126 7387 | 28868 | 21481 7 57629 | 16006 | 63 037 15 27/73

! Paccunran no gpopmye Kysbmuna. 2 Onpeesien 110 U3MepeHHbIM pacxogam. 5 OnpeesneH 110 U3MEePEHHbIM PAacXo1aM.
4 PaccunTal Kak pazHmIla MEK/Ly M3MEPEHHBIMU PYCJAOBBIM OTTOKOM 1 PYCJIOBBIM HPUTOKOM. ° OIpe/iesieH 110 BOCCTaHOBIEHHbIM
pacxonam. 6 PaccunTan kak pazHulia MesK/Ly CyMMApHBIM IPUTOKOM U OTTOKOM (CyMMapHBIM IHEBHBIM 1 PYCIOBBIM HOUHbIM).
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npu pacdere GajaHca B CPEJHEM CHUKAET HEBSIZKY
famanca Ha 1-2 MM, OTMETUM Tak’Ke, UTO B CBS3U
¢ MesikoBoIHOCThIO 03. HB (Ha MmomenT uccienona-
Huit raybuna He npesbimaga 0.5 M) poJsib Bojoema
B IepexBaTe TAJOro JIEJHUKOBOTO CTOKA IpeHebpe-
JKHMO MaJjia: 4alia BojoeMa ObICTPO 3aIroJIHsIach
BOJIOIA, TIOCJIEe YeTO MPOUCXOANI ee MepPeuB Yepes
rpebeHb MOANPYKUBAIONEN 03€PO MOPEHHOI T1epe-
MBIUKH.

ITo omerkaM aBTOPOB, MOITHOCTH KOPHI TAsTHUS
Ha JegHnke HekpacoBa HeBesnKa M KOJUYECTBO 3a-
JiepKaHHON B Hel BOJIbI olleHuBaeTcs He Gosee 10 %
OT BEJIMYMHBI CyTOYHOI aOJISAIIUH, YTO COOTBETCTBYET
CJIOIO0 BOJIBI B CPe/lHEM ~6 MM BOJI. CT. JIJISI UIOJIS
2023 1., a B miepecyeTe Ha BeCh BOA0OCOOP COCTABUIIO
~2 mm. [Tostydennoe 3Hauenue coriacyercst ¢ OleH-
KOW BeJIMYMHBI AKKYMYJISIIUH BOJBI B KOPE TASHUS 110
JaHHBIM HabJII0IeHNiT Ha JTeHnKe J[xkankyar Ha Kas-
kase [Tonybes, 1976].

AHANN3 COOTHOIIEHUS 3JIEMEHTOB yPABHEHUSI
BOJIHOTO OajiaHca B JIHM, KOT/Ia IPOUCXO/IUIN CUH-
XPOHHBIE U3MEHEHUSI PACX00B BObI (Tabi. 2), 1o-
KasaJ, 9To B cpeHeM 0K0Ji0 40 % TasIoro ¥ 10KIeBO0-
ro croka mocrymnano B o3epo B nepuoj ¢ 10:00 o
20:00 yacos. C yueTom BpeMeHu JoOeranus 9T0T CTOK
dopmuposasics B npeapiayiue 12 yacos. O6beM pyc-
JIOBOTO TIPUTOKA TI0 UBMEPEHHBIM JIAHHBIM COCTABJISLI
B cpenteM 14 % OT CyMMapHOTO CyTOYHOTO IIPUTOKA
BOJIBI K 03€py. JTO 0O3HAYAET, UTO B T€UeHUE CYTOK
6OoJIbIIAs YaCTh BOJBI TIOCTYIIAA B 03€PO OAIOBEPX-
HOCTHBIM ITyTEM.

ITogo6HbII THII CTEKaHUS He SBJIsieTcst (hUIbTpa-
11Mel, a CKopee BCero, IpeicTaBigeT coO0i MOTOKK
BOJIBI B JIpeHAX B TOJIIIE MOPEHBI, IPUYEM JlaxKe TTPH
HU3KOI BOJHOCTH 3TH ITOTOKU COXPAHSIOT “XapaKTep
cBoboHOrO Teyerus”. B rupposornyeckoit jgurepa-
Type Takoil BUJI CTeKaHust 0603HAYAETCS KaK “ObICT-
PBIi TPYHTOBBIN CTOK” CO CPETHUMH CKOPOCTSIMH OT
HECKOJIbKUX CAHTUMETPOB /10 0JIell CAHTHMETPA B
cexkyuny [lapuman u dp., 2020]. Hama skcreprHas
OTIeHKa CKOPOCTH JIBUKEHUS MOIIMTOBEPXHOCTHOTO TI0-
TOKa cocTaBmia 0KoJso 3 cm/c. Hammuue mogo6Horo
MO/IIOBEPXHOCTHOTO CTOKA OBLIO 3a(DUKCUPOBAHO aB-
TopaMu Ha Bogocbope 03. Hypran B MOHI0JIbCKOM
Aunrae [Ipsaxuna u op., 2021].

Takum 06pasoM, MOKHO yTBEP:KAATh, UTO VIS
03ep BHYTPUKOHTHHEHTANbHBIX rop Cubupu, pacmo-
JIOJKEHHBIX HA HEKOTOPOM Y/IaJIeHUN OT JIe[HIKA, 3Ha-
YUTEIBHAS YaCTh TAJIOH BOIBI TOCTYTIAET TTOATIOBEPX-
HOCTHBIM ITyTEM.

Ha ocHoBe pac4eToB CyTOYHBIX BOAHBIX HGasaH-
COB OBLI IIOJIy4YeH OalamHc 1 BCEro nepuozaa HabJo-
neruit (tabs. 3). OCHOBHOI BKJIaJ B IPUXOIHYTO
yacTh Oasarca 03. TaMOKeHHOE 3a Mepruoj] HaubOoJIb-
1ieit abJIAIy BHECIIO TasHYE JIEAHUKA U CHEXKHUKOB.
Hermnpessoimenne cymmaproit HeBsiaku 10%-ro mopora
JIOTTYCKAET HEYUEeT TPYAHOOTPEIETNMbIX COCTABIISIO-
mux GanaHca MepUrIANUAIbHBIX 03ep 0e3 cylie-

Tab6auna 3. CocraBiusiioniye BOAHOro 0ajanca
03. Tamoxxennoe 3a nepuoz 13.07-03.08.2023 r.

CocTapJigoniye BoIHOTO batanca CJioii, MM
Tasinue Jabia B 30He a0IA1MT 109
Tasgnue ab/a, cHera B 30He aKKYMYJISIIIMI 129
Tasguue nepekpeITOro MOPEHOH Jibjia 61
TagHue CHEKHUKOB HA HEJIeAHUKOBOM 112
yacTu Bogocbopa
CyMMa 0CajIkoB 35
Wcnapenue 28
OTTOK C y4€TOM aKKyMYJISIIIIH B 03€pe 400
Hessska 18

IIpumeuanue. Ilnomwans Bogocbopa osepa 4.89 KM2,
o onenenenns 26 %.

CTBEHHOM IIOTEPH TOUHOCTH, YTO BasKHO KaK IIPU MO-
JIeJINPOBAHUU, TaK U IIPU pacueTax Ha HEM3yUeHHbIX
00BEKTax.

SARJIOYEHUE

Brepsoie a5t mepurasiimaabHOTO 03epa AnTas
OBLIN BBITIOTHEHDBI GATTAHCOBBIE PACYETHI C CYTOUHBIM
mraroM. OCHOBHOH BKJIA/l B CYMMapPHBIH TPUTOK BOJIBI
K BOJIOEMY BHOCHUT TasiHUE JIEJHUKOB U CHEKHUKOB,
[IPU 9TOM BBISIBJIEH MPeobIaaionuil crocod mocTy-
TIJIEHWST BOJIBI B YAITy 03€epa TO/ITOBEPXHOCTHBIM T1y-
teM. IlpemyoxxerHast oneHKa CKOPOCTU JIBUKEHUS
MTO/ITTOBEPXHOCTHOTO CTOKA JIJISI NCCJIeyeMOTO BOJIO-
cbopa comocTaBrMa ¢ JIUTEPATYPHBIMU JaHHBIMU.

Bosbime 3HaueHns HEBA3KU MIPU pacuere Cy-
TOYHBIX HAJAHCOB CBA3AHBI C HEBO3MOYKHOCTBIO WH-
CTPYMEHTAJIbHON (pUKCAINU TaKUX MTPOIECCOB, KaK
(opmMupoBaHre TMHAMUYECKUX 3aTTACOB JIeTHUKA U
1X pacxoji0BaHNe, TOBEPXHOCTHOE 33/IePsKaHe BOJIbI
B EMKOCTSIX MepexBarta (IOHWKEeHUIX B pesibede, KOT-
JIOBUHAX MAJIbIX ITPUJIEIHUKOBBIX BOJIOEMOB) Ha BO-
nocbope UCCaeyeMoro 03epa, MoTepu BOJBI Ha CMa-
YMBaHUE KAMEHNUCTOTO MaTepuasa u Jip., B COUeTaHU!
C OTCYTCTBUEM JIOCTATOUHBIX TAHHBIX /71T UX MOJIEJIN-
poBanud. Ha coBpeMeHHOM aTarie MOXHO CYIHUTh
JIUIITh Ha KAYEeCTBEHHOM YPOBHE O TPUYMHAX OT/IEJIb-
HBIX 9KCTPEMAJIbHBIX 3HAYEHUH MOJTYYEHHbIX HEBL-
30K. Bmecre ¢ TeM yBesinyeHue BpeMeHHOTO HHTepBa-
Jla TIPU pacyeTe BOIHOTO DajlaHca CHUKAET BEJTUUNHY
HEBSI3KM.

Hakomnnenue daxktmyeckoro Mmatepuaia B pe-
3yJbTaTe MaJbHEeUNX UCCAeI0BAaHUYN 03€PHO-JICTHU-
KOBBIX KOMIIJIEKCOB B TIEPCIIEKTUBE MPUBEET K Hoiee
TOYHO# KOJTMYECTBEHHOIT OTIEHKE DJIEMEHTOB Hasanca
1 y4eTy TaKUX COCTABJISIONINX, KaK, HAallpuMep, pery-
Jipylolias poJib JeJHUuKa.

Baazoodapnocmu. Pa6oma svinonnena npu ¢u-
namncosoil noddepicke PHD (epanm 23-27-00171
“Mooderuposanue npopovieos 6000eM08, NOONPYIHCEH -
HbLX 0aMOAMU eCINECMEEeHH020 NPOUCXOHCOeHUS”).
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