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AHHOTaLMs: METOLOM «CPE3KM» MUKOBbLIX PACXOA0B Ha rmaporpade ctoka peku HbinbYek (J1eBoro nputoka
pekn Capblgxac), 06ycnoBeHHbIX NpopbiBoM 03epa Mepubaxepa Ha TaHb-LLaHe, paccunTaHbl 06beMbl
c6poca Bofpl 13 03epa B 1963—1967 1 1981-1987 rogax. STV AaHHbIE NCMONb30BaHbI AN PEKOHCTPYKLMK
MHOroneTHero psiga oobema osepa Vy, B 1930-2005 rogax kak aMnMpuyeckon hyHKLUUM CyMMbl OCafKoOB 3a
WIOHb—CEHTABPbL Ha MeTeocTaHUun «TsaHb-LLaHb». CpegHekBagpaTuyHas owmbka pacyeta o6bema o3epa 12,8
MIH M3, unm 10,0-5,8%, B nHTepBane V), = 130-220 maH M. B 1930-2005 rofax MUHUMaSTbHbIN 06bem
c6poca Bogbl coctasun 89,4 MiH M2, a MakcumMasbHbii — 231,9 MiH M3, BpemeHHol TpeHg o6bema Vy, 3a
1930-1997 nokasan Bo3pacTaHue HakonneHunsa u cépoca Boabl 13 03. Mepubaxepa, 4To cornacyercs ¢
y6bIBaOLLMM TPEHAOM CYMMbI 0CaKOB 32 MIOHb—CEHTAOPb Ha MeTeocTaHUmK « TsaHb-LUaHb». BbinonHeHo
06GHOBIEHVE BbICOTHO-MIOLLAAHBIX NapaMeTPOB oneAeHeHus B 6acceriHe o3epa Mepubaxepa Ha ocHoBe
JeLumpupoBaHns 1 OLMAPOBKM KOHTYPOB NTEAHNKOB Ha M306paXKeHnsx co cnyTHUKOB «JIAHOCAT 7+» n
«TEPPA» B 2002 rogy. OnpefeneHune CoCTaBnsAoLLMX NpUToKa Bofbl o3epa MepLobaxepa BKIHOHaeT
cnegytoLme 610Ku: MOLESb HaMOSHEHUSA 03epa, SKCTpanonAums TeMnepaTypbl BO3A4yxa U 0CaaKoB,
WHTEHCMBHOCTb TasiHNs NIeOHUKOB, CPEAHSS TOSLLMHA MOPEHHOr0 NMOKPOBa M ee NPOCTPaHCTBEHHOE
pacnpegeneHnve, pacyeT ncnapenus. B pesynerarte pacyetos ans 1952—1985 rogos ycTaHOBMEHO, YTO B
cpefHeM 47,9% obbema V), hopMupyeTcs 3a CHET TasiHUs NeJHMKOB, a ocTanbHas Boga (52,1%) noctynaet
13 BHENEOHWNKOBOM YacTu 6acceiHa. MuH1MMansHoe 1 MakcMmaribHOE 3HaYEHNs STUX UCTOYHUKOB NPUTOKa
BOfbl B 03ep0O COOTBETCTBEHHO 17,8; 84,6 1 14,8; 82,2%. PacnpocTpaHeHve katacTpothnHecKkor NpopbIBHOM
BOJIHbI 32PErncTpUpPOBaHo Ha pacctosHnM 150 kM OT MecTa ee 06pa3oBaHms.

Key words: Merzbacher Lake; Tien-Shan; outburst wave hydrograph; long-term regime modeling; melting
intensity; air temperature; atmospheric precipitation.

Abstract: catastrophic release of water volume from the outburst hazardous Merzbacher Lake calculated in
1963-1967 and in 1981-1987 by the method of «cutting» peak on hydrograph of Inylchek river runoff. The
Inylchek is left tributary of the Sarydzhas river. These results used to reconstruct the long-term series of lake
volume V. in 1930-2005 as an empirical function of precipitation for June—September at the meteorological
station Tien-Shan. Root mean square error of calculations is 12.8 million mé, or 10,0-5,8%, in the range of
Vi = 130-220 million m3. In 1930-2005 minimum amount of water outburst was 89.4 million m3, while the
maximum — 231.9 million m3. Temporal trend of V,,, in 1930—-1997 shows increase in the accumulation and
outburst of water from the Merzbacher Lake, which is consistent with a decreasing trend in precipitation for
June-September at the meteorological station Tien-Shan. Upgrading of area-altitudinal parameters of glaciers
in the area of Merzbacher Lake basin fulfilled by decoding and digitizing of glacier contours in images from
the satellites LANDSAT 7+ and TERRA obtained in 2002. Determination of water inflow to the Merzbacher
Lake includes the following components: model of lake filling, extrapolation of air temperature and
precipitation, intensity of glaciers melting, average thickness of moraine cover and its spatial distribution,
calculation of evaporation. Computations for the 1952—-1985 found out that on average 47.9% of V,, volume
is formed due to melting of glaciers and the rest part of water (52.1%) comes from outside of glacierized part
of the basin. Minimal and maximal values of these sources of water inflow into the lake are respectively 17.8,
84.6% and 14.8, 82.2%. The spread of catastrophic outburst waves is recorded at a distance of 150 km from
the place of its formation.

BBEJEHUE

ITo mepe yOBIBaHNS IPOYHOCTH IJIOTH-
HBI [IPOPBIBOOIIACHBIE 03€Pa B BLICOKOIOP-
HBIX 00JIACTAX PEUHBIX OacCEHHOB MOXKHO
KJ1accu(UIPOBATh KaK MOPEHHBIE, MO-
PEHHO-JICTHUKOBEIC U JIEAHUKOBBIC BOJIO-
embl. [lepBble pacrionokeHb! B yCTOIUH-

BBIX TIOHIDKCHUSIX pesibepa MOpEHBI pas-
JIMYHOTO BO3PACTa, M IUIOTHHA Y 3THX 03€p
COCTOUT 3 OoJee MM MEHEE CLIEMEHTH-
POBAHHOIO OCAJOYHOIO U O0OJIOMOYHOIO
Marepuana. MOpeHHO-JIeTHUKOBBIE 03epa
HaXOJATCSI BOJU3H OT KOHIIOB JICTHHUKOB,
¥ BOJIa B HUX MOAMNPYXEHA IUIOTHHON U3
PBIXJION COBpeMEHHOM MopeHsl. [InoTnHa

MOXKET BKJIFOYATh JIeAsHOe siipo. Jlennu-
KOBBIC 03¢pa OTHOCHTEIIFHO HEIOITOBCY-
HBI ¥ BO3HHUKAIOT BCIICACTBHE AMHAMUKA
caMHX JICTHUKOB (OTCTyIaHUs, HACTyIa-
HUS, OBICTPBIX MoBMXKeEK). [lmoTnHy 00-
pasyet teno jenHuka. OO30pHBIC MaTe-
pHaJIBI IO PaCIPOCTPAHCHUIO U XapaKTe-
PUCTHUKAM ITPOPBIBOOIIACHBIX 03€p pa3iiny-
HOT'O TeHe3uca coiepkarcs B 00001aro-
X padorax, Harpumep [4, 5, 7, 25, 26,
34], a TakKe B pETHOHAIBHBIX KaTaiorax
[26, 27,29-32].

O3epo Mepubaxepa HaxoquTCs Ha
Hentpansaom Tsub-1llane (puc. 1) B
yCTbe CBOOOIHOM OTO JIbJ]a TOTHHBI JE-
nuka CeBepHbiii MHbUTRIeK. OOpazyercst
OHO BCJIC/ICTBHE CE30HHOTO TasiHUs CHETa
W JICTHUKOB, PACTIONIOKCHHBIX B OacceitHe
ATOTO 03epa BEIMIC MOATPYKUBAIOIIEH
IUIOTUHBI U IIPOPBIBACTCA, KaK IpaBUIIO,
B KOHIIE mepuoza abmsiuuu. Tesom 1mio-
THHBI CIIY>KUT OCHOBHOM CTBOJI COCEIHETO
nenanka FOxHBI MHBUTBUEK, KOTOPBIHA
HEKOT/Ia COCTABIISLT OJIHO 1IEJIO€ C JICAHH-
koM CeBepHblit HbuTBUEK (pUC. 1-4).

[IpopsIBEI MOPEHHO-JICTHUKOBBIX U
JICTHUKOBBIX 03€p TPOUCXOIST TOCTATOU-
HO YacTO M HEPEJIKO JIOCTUTAIOT MaciiTaba
karacTpod. B Oacceiinax pek, e cyiie-
CTBYCT WU TUTAHUPYETCS aKTUBHAS XO3TH-
CTBEHHASI NICSATENbHOCTh, TAKUE SBICHUS
BHOCSIT, Kak u3BecTHO [4, 5, 26, 34], cy-
IIICCTBCHHBIC U3MCHCHHUS B OOBIYHBIN pe-
JKUM CTOKa ¥ BOJIOTIONIB30BaHUS. B cBsi3m
C 9THM XapaKTepUCTHKA yCIOBUHA (POPMHU-
poBanus o3epa Mepidaxepa, pazpadboTka
METO/IOB MPOTHO3a JIaT €ro MPOpPHIBOB,
pacdeTsl 00bEMOB COPOIICHHOHN U3 HETOo
BOJBI U TIOCTPOCHHE THAPOTpadoB mpo-
PBIBHOI BOJIHBI, 6€3yCIIOBHO, aKTyaJIbHBI
B HAyYHOM U MPAKTUYCCKOM OTHOIIICHHSIX.
Hacrosiee nccenoBanme HarpapieHO Ha
pelIeHne CIeAyIOINX 3a/1a4:

1) onleHnTh 0OBEMBI COpOCA BOJBI U3
o3epa Mepidaxepa 1o JaHHBIM O CTOKE
pexn MHBUTBUEK (JIGBOTO MPUTOKA PEKH
Capsimxac);

2) paccuuTaTh MHOTOJIETHHE Koyeha-
HUsI 00bEMOB cOpOCa BOABI ITyTEM MOJie-
JTUPOBAHUS YCIOBUI HATIOJTHEHUS 03€pa;

3) oxapakTepHu30BaTh BKJIAJBI JICTHU-
KOBOT'O M CE30HHOTO CHErOBOTO CTOKOB B
dhopmupoBaHue o3epa.
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Puc. 1. PacnonoxeHue paiioHa uccneoBaHusa Ha kapte macwitaba 1:500 000 (K-44-A) v B npeaenax tepputopun Knprusum.
CocTtaBneHo no kaptam: a — 1:100 000 u3panus 1983-1984 ropoB (cocTosHue mecTHOCTH Ha 1979 rop); 6 — 1:200 000 uspanus
1975-1981 rogos (cocTosHue MmecTHoCcTH Ha 1969-1982 roabl)

WcxopHbie fAaHHbIE

Wcropus mccnenoBanuii paccMaTpu-
BaeMOro 03epa, OOHAPY)KEHHOTO JKCIIe-
JHIeH HeMeLKoro reorpada 1 anbmu-
nucra ['ordpuna Mepuodaxepa B 1903 ro-
ny, HacauTeiBaeT Ooxee 100 mer [24].
[Ipu sTOM 3HAUMTENbHAS YacTb UHOOP-
Manuu 00 3IEMEHTaxX ero pexuma cTpa-
JlaeT HEeMOJHOTOW I HeJI0CTAaTOYHO Ha-
JexHa. XO0Ts Mo MaTepraiaM a3pogoTo-
CHEMKH OBLTA TONyYeHa OaTHMMETpHde-
CKas KapTa 03epa, OLIEHKH €ro IUIOaaN
1 00beMa CyIIECTBEHHO pa3nnyatores [ 1,
2,4-9, 17, 18]. 1o manHBIM padoTHI [9],
o6wem o3epa B 1981 romy Obur paBeH
0,129 + 0,005 km?, mromags — 3,81 kM2,
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cpennsist youHa — 33,85 m. Paznuunbie
THITOTE3bI O CITyCKOBOM MEXaHHU3Me, IMy-
TSIX IPOPBIBA, pa3Mepax COPOCHBIX KaHa-
JIOB ITOKa HE TTOATBEPKAeHbI. HeocTarod-
HO TaKXe JAHHBIX MPSIMBIX U3MEPEHUH
2JIEMEHTOB PEXUMA JIeTHUKa MIHBUTRIEK 1
o3epa Mepiidaxepa B IEpHO]] €T0 HATION-
HeHus u copoca. ['mapomerpnyueckue pa-
00TbI B ycThe peky MHbUIBYEK, TT03BOJIAIO-
IIMe TOMYYUTh THUIpOrpadbl CTOKa B Iie-
PHO/BI IPOPBIBOB 03€pa, MPOBOJMINCH
HEPETYISIPHO B TEUEHHE OrPAHMUECHHOTO
UHTEpBaja BpeMeHH. B umMeromemcs ¢
1932 ropa nepeuHe AaT Hauana u Mpojo-
JKUTEIIBHOCTH COPOCOB BOJIBI U3 03€pa He-
MaJIo POoOEIIOB U MIPHOIM3UTEIIFHBIX CBE-
JieHuit [6].
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UHBINBYeK:
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Puc. 2. 03epo Mepuﬁaxepa U neaHukn CesepHbiin UHbinbyek u HOXHblit UHbINbYEK

Jlis perieHns MOCTaBICHHBIX 3a/1a4 B
JTaHHOW paboTe MCIOIb30BaHbI CIIETYIO-
I BHUJIBI HCXOJHBIX JIAHHBIX:

1) memeoponozuueckue danHvie: MHO-
TOJIETHUE PSJIBI MECSIYHBIX CYMM OCaj-
KOB, CpelHeH MeCsSYHON TeMIepaTypsl
BO3/1yXa U 0AJUTOB 00IIICH 00IaYHOCTH Ha
BBICOKOTOpPHBIX MeTeocTaHUuusx «Koii-
nro» (2800 M Hag ypoBHEM MOpS) H
«Tsaup-laney (3614 M), a Takke Tpo-
JIOJDKUTEIIBHOCTh M MHTEHCHBHOCTD BBI-
majeHus ocankos [14, 21, 35];

2) eudponozuveckue danHole: PE3yiib-
TaTel u3MepeHuit B 1963-1967 u
1981-1987 romax cToka U ypoBHS BOJBI
B peke MHBUTRIEK B MEPUOIBI TPOPHIBOB
o3epa Mepmoaxepa [19, 22] (Ha ruapo-
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Puc. 3. CocTosaxue o3epa Mepubaxepa
nocne npopbiBa B KoHue asrycra 1986
ropaa. Ha nepeHem nnave — 03epo
BepxHee, NpUMbIKAIOLIEE K KOHLY
nentuka CeepHblit UHbinbyex (hoto
B.I. KonoBanoBa ¢ 6opTta camoneta
AH-12 7 centabps 1986 ropa)



MoCTy «YCThe», KOTOPBIA BO BpeMs TH/I-
pomeTpuuecknx paboT pacmonarancst B
50 kM OT KoHIIa JieiHNKa VIHbLUTBUEK, T10-
maap OacceiHa 10 TMIPOIOCTa COCTaB-
asier 1730 kM2, cpeHsis BBICOTA BOJIO-
cbopa — 4120 m Haxm ypoBHEM MOps);
3) ensayuonocuyeckue oannvie: (a) Ka-
tasor nenankoB CCCP [10]; (6) mosneBbie
NU3MEpeHNs TassHUA Ha JeaHnke FOKHbIH
VHBUTBIEK, BBITOJHEHHBIE COTPYIHNKA-
mu Tsup-111anckoit pusuko-reorpaduye-
ckoil crannuu [9]; (B) mMarepuansl ne-
mrPUPOBAHUS U OIIU(YPOBKH KOHTYPOB
JISTHUKOB HA INCTAHIIMOHHBIX H300pasKe-
HUsIX Oacceiina o3zepa Mepibaxepa co
ciiytHUKOB «JIAHJICAT 7+» u «TEP-
PA»; (r) pe3ynbrarsl 00pabOTKH BEKTOP-
HBIX (DailyIOB JIETHUKOB B LIENISAX PETHO-
HaJIU3alMH OJICICHEHUsI HA OJTHOPO/HBIC
TPYIIIBI U ONPENIeIeHUs] BBICOTHO-ILIO-
IIJHBIX TTaPaMETPOB 3TUX TPYIIIL.

Onpepenexune o6bema BoAbl,
cOpowenHoi U3 o3epa

N3-3a UCKIIOUUTEIBHON TPYAHOAO-
CTYIIHOCTH paccMaTpHUBAaeMOro paiioHa
JUIsl THAPOMETPUYECKUX 1 Tororpaduye-
CKHUX PadoT U crieli(hUIECKUX 0COOCHHO-
CTel pexXrMa HalloTHEHHS U cOpoca 03e-
pa Mepitbaxepa 10 CHUX MOP HE MOTyYEHBI
TOYHBIC CBEACHHS 00 00beMe ero BaHHBI
1 O IMHAMHKE €T0 YPOBHSI B Pa3HbIC TO/IbI,
HE TOBOPS yKe 0 Ooree MeTaabHOH KOM-
TuieKcHOW mHpopmanuu. B stoii curya-
LMK HeoOxomMa pa3paboTKa MeToyia pac-
4yeTa 00beMa BOJIbI, COPOIICHHON U3 03epa
B TIEPUOJ TIPOPHIBA.

Panee s pacuera ruaporpacda mpo-
pbIBHOI BonHbI [assipunsM 1 Cokorno-
BbIM [ 7], a Takoke BuHorpamoBeM [4] Obum
pa3paboTaHBl MaTeMaTHIEeCKHE MOJEITH.
Pesynbrarel pacueroB no mozenu Ina3si-
prHa — CoKoJI0Ba B 3HAYUTEIBHOMN CTe-
TICHH 3aBHCST OT MCXOJHBIX JAHHBIX, KO-
TOpPBIC TIOYTH HEBO3MOYKHO TIONYYIHUTh, —
OT TJIOIIA T TTOTIEPETHOTO CEUCHHS COPOC-
HOTO KaHaja BHYTPH JIE[IHUKA 10 Hadania
TIPOPBIBA, TEMITEPATYPBI BOJIBI B 03€PE, €TO
DTyOMHBI, TUTOIIAIN KaK (DYyHKITUH TITyOH-
HBI, SMIHpHYECcKoro ko3 dunuenra. ITo-
CKOJIbKY Y BBIXO/1a pekr MHBUIBYEK H3-T1011
JICJTHUKA HEBO3MO)KHBI M3MEPEHHsT CTOKa
B IIEPHO]] TPOPHIBA 03€Pa, Pe3YIBTATHI pac-
4eToB 110 Mojienu [azpipuHa — Cokomno-
Ba CPaBHHMBATh HE C YeM. AHAJOTUYHBIC
3aKJTF0YECHHS MOXKHO CJIEJIaTh M OTHOCH-
TeNpHO Mozienu Bunorpamosa [4].

Bronue odeBuaHO, 9YTO 00BEM CYTOU-
HOTO CTOKa peku MHBLIBYEK B epros npo-
poeiBa o3epa (V) dopmupyercst oqHOBpe-
MEHHO B PE3yNBTaTe PEryIsipHOTO MOCTYTI-
JICHUSI BOJIBI OT TasHHs CHEra W JibJia Ha
IUIOIIAIM BOZOCOOPa, PacONIOKEHHOH BbI-
IIIe 3aMbIKAIOIIETO THIPOCTBOPA «YCTHE)
(V). a Taroke BCNENCTBUE KaTacTpoduye-
ckoro copoca Boabl u3 03epa (V). Peskoe
YBEIMYEHHE CTOKA PEKH B EPHOJ] IPOPHI-
Ba WLTIOCTPHUPYIOT Tpaduku Ha pHC. 5.
C moMomIpi0 TakuX TpayuKOB HETPYIHO
BHU3yalbHO ONPENETUTh JaThl Hayana u
OKOHYaHUs IPOPBIBA U €0 POOJKUTEITb-

(thoto B.I. KonoBanosa ¢ 6opta camoneta AH-12 12 ceHtabpa 1989 ropa)

HOCTb. Jl0 IpopbIBa U MOCJIE €T0 OKOHYa-
HUs CTOK peky THBUTBYEK, IO KpaiiHeil Me-
pe B MIOHE—CEHTSIOpE, 3aBUCUT TPAKTHYIC-
CKH TOJIBKO OT CYyTOYHOTO CJIOSI TasTHUS Ce-
30HHOTO CHEra M MHOTOJIETHUX 3aIlacoB
nbna. Uaes npenioxkeHHoro aBropom [12,
28] metona pacuera oObemMa copoca u3 03.
Mepiidoaxepa 3aKJII09aeTCsl B BBIJICTICHUN
n3 ruaporpada croka pexu MHbuIbIeK (Ha
TUIPOTIOCTY «YCThen) HacTel Vi, u Vi
IIyTEM «CPE3KM» IMUKOBBIX PACXOI0B BOJBI
B TIEPUOJ MIPOPBIBA 03epa. DTy «CPE3Ky»
MOXKHO BBITIOJIHSATD H3JIOKEHHBIMH JIajiee
criocodamu A u b.

Cnoco6 A. MopenupoBaHHe CTOKa pe-
k1 VHBITBYEK, HE CBS3aHHOTO CO cOPO-
COM BOJIBI U3 03epa Mepibaxepa (oObema
V). Ilocne wero oobem V), momydaem
KaK pPasHoCTh (V,— V). Jlns pacuera ObI-
JIM KCTIOJIb30BaHbI €)KECYTOUHBIC TAHHBIC
0 CTOKe peKk MHBUIBYEK M MaTephalibl
CTaHAAPTHBIX KIMMaTHIeCKUX HaOIoze-
HUM Ha MeTeocTaHInu «Konmro».

Jlis pacdera CKOMB3AIMINX CPETHUX 3a
TIeHTA/ly PACX0JI0B PEKH B HIOJIE—aBryCTE,
HE CBS3aHHBIX C IIPOPHIBOM 03€pa, ObLIO
TIOJTy9EHO YpaBHEHHUE!

0,=0,770, +3.240,- 14,53, ()

rae O,— CpeaHuil pacXoj 3a TEKyIIyrO
nenramuy, M/c; O, — TO e CO CABUTOM
Ha OJMH MHTEPBAI Ha3aj 110 BPEMCHH 7,
M3/c; 6, — cpennsis TeMneparypa Bo3ayxa
Ha MeTeocTaHnnu « KOHITio» 3a TeKyIy o
nentanay, °C.

CBonHBIH K03()(DUINCHT KOPPEIISIIIN
ypaBuerus (1) cocrasmuser 0,95, cpennss
KBaJpaTuyHas omuoKa onpeneieHus Q
paBra 8,5 M%/c. Vpasuenue (1) ucrnons:
30BaHO B paboTe ISl PACUETOB TOTO KOM-
MIOHEeHTa rujporpada croka peku MHbUIb-
YeK MpH MPOPBIBE 03epa, KOTOPBI chop-
MHUPOBAJICS BCICICTBUE €XKCIHEBHOTO

TasHUSI CHEra ¥ JIbJia Ha IJIOIIA/N BBIILIE
rujapornocTa «Ycree» (cM. puc. 5). Kak
BUJIHO U3 PUC. 5, paCCUMTAHHBIN THIPO-
rpad J10CTaTOUYHO XOPOIIO COINACYETCs
CO CTOKOM, U3MEPEHHBIM I10CJIE OKOHYa-
HUSI TIPOPBIBA 03€pa, KOT/a eINHCTBEH-
HBIM HCTOYHUKOM ITHUTaHHS PEKH BHOBb
CTaHOBHUTCSI 00BEM TAJIOTO CHETa U JIbJIA.
Takum oOpazom, ypaBHenue (1) mo3Bo-
JsIeT U3 Bcero oobema croka MHblbueka
B TIEPHOJ] ITPOPBIBA BHIJICIUTE Ty 4YacTh,
KOoTOpasi o0pa3oBayiach B pe3ylibTare
cbpoca u3 03. Mepubaxepa. Mcmoins3o-
BaHHME B JAaHHOM CJly4ae CKOJIbB3SIINX
CpPEe/IHUX 3a EHTAa bl PACXOJ0B BOJIBI Pe-
KH BMECTO €KECYTOYHBIX 3HAYCHHI Mpe/I-
MPUHSATO JUIS CIVTXXKMBAHUSI CIyYallHBIX
(yKTyanuii cToka BCIEACTBUE BEPO-
ATHBIX OIIMOOK MPH TMAPOMETPHUECKIX
n3MepeHusix. Pacnonaras 3HaYeHUSIMH
CpEe/IHUX PacXoJI0B BOJBI 3a JIBE TIOCIIE-
JIOBaTEJIbHBIE TIEHTA/IbI U MISTHIO BEINYH-
HaMHU CPEAHETO CyTOYHOTO PACX0/ia B Ha-
Yajie KaJleHJapHOTo Mepruoja, JJisi KOTO-
POTO BBITIOJHSETCS CKOJB3SIIIIEE OCPe/THE-
HHE, HETPYAHO OT CPEIHETO MEHTaIHOTO
MIPe/ICTaBICHUS NHPOPMALIUH IEPEUTH K
€KeIHeBHBIM BenuurHam. J{Jis 31oit rpo-
LEeAypbl BBIBEICHO 00Iee BBIPAKEHHE
[12, 28].

OueBHIHO, YTO CKOJIB3AIINE CPEAHHUC
3HAYEHUS TIEPBOM X, | U BTOPOM X, , TIEH-
TaJl MOKHO 3aITUCaTh B CIIEYIOIIEM BUJIE:

;n,l =1/n(x, +Y5x); )
X, = Un(xg+X5x), (3

T 71 — KOJMYECTBO OCPETHACMBIX Wiie-
HOB UCXOJIHOTO psJia, n = 5; x;, X — Mep-
BB U IIECTOM YJIeHbI UCXOJHOTO psijia
COOTBETCTBCHHO.

[Tocne BerunTanus (3) u3 (2) u 3amucu
MOJTyYE€HHOTO Pe3yabTaTa OTHOCUTEIBHO
HCKOMOTO 3HAUEHUS Xg TIOTYUUM:
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. CpepHue 3a neHTagy cronbasime pacxofsl Q pekn NHbinbuek
(Ha rmgponocTy «YcTber) B 1984—1985 rr., m%/c

PaccuntaHHble pacxoabl BOAbl peKn, He CBA3aHHbIe

co cbpocom BoAbl 13 o3epa Mepubaxepa

Puc. 5. CpeHue 3a neHtapy ckonb3siwme pacxofbl O (m3/c) peku MHbinbyek (Ha rupponocty «YcTbe») B 1984-1985 ropax.
Fony6bim uetom (Q,,,,,) U306paxeHbl paccYUTaHHbIE PacXofbl BOAbI PEKM, HE CBA3aHHbIE ¢o copocom Boabl U3 03epa Mepubaxepa

Xe=xtn(x,,—x,) 4
AHAJIOTHYIHO:

=+, 5-x,,) (5
OKOHYATENBHO B OOIIEM BHIIE:

X=X tn ()?n_k+1 —)?n’k),(6)

rae N — o0liee KOJIMYeCTBO YJICHOB HC-
XOJIHOTO Psifid, 1 — YKCJIO YICHOB B BbI-
OOpKe JUIsl CKOJB3SIIEro OCPEIHEHHUS,
n=5i=n+Nk=1+(N-n).

Cnocob b. Onpenenenne Vo, u Vyy B
HepHOJI IPOPbIBA 03€pa MOXKHO BBIIOJI-
HUTbH TaK)KEe METOJIOM JIMHEHHOHN MHTEp-
TTOJISIIIH PACXOI0B BOJBI MEXKIY JTaTaMH
Havasa U OKOHYaHHs TPpopbiBa. TOYHOCTH
pacueTta V,,; — mouTu Takas ke, Kak U B
npeabiayem ciaydae. [Ipumepst pacrpe-
JICIICHHSI BO BPEMEHH 001IIero 00bemMa Bo-
Jbl, COPOILIIEHHOIT 13 03epa IPH MPOPHIBE,
MIPEACTaBICHBI HA PHC. 6.

B pesynbrare npuMeHeHHs METOIOB A |
b nosrydeHs! orieHKH cOpoca BOJbI U3 03.
Meprmbaxepa B 1963-1967 u 1981-1987
rogax, KOTOpPbI€ UCIOJIb30BaHbl JJIA BbI-
SIBJICHUS] 3aBUCHMOCTH oObema V), oT
KIIMMaTH4eCcKnX (haKTOPOB, BIMSIONINX Ha
TIPUTOK BOJIBI B 03¢po. B mporiecce morcka
110 JaHHBIM MHOT'OJICTHUX Ha6J'[IOJIeHPIﬁ Ha
MeTteocTannusiax «Koimo» u «TsaHb-
[ITaHb» UCIBITAHBI CIIEYIONINE BAPUAHTHI
KITMMaTHYeCKAX (PaKTOpOB: (@) cpemHss
NeTHSS (MIOHB—aBTyCT) TEMIIEpaTypa BO3-
nyxa T; (0) cyMMBI OCaJaKoB 3a TOI,
MIOHb—aBTyCT P_g) ¥ MIOHb—CEHTAOPH
P(69); (B) nEzeKCHI Gananca (/p,), akKymy-
nsimmn (Ip) v TassHus (I7) 0caikoB B BHE:

13(1)1 = Ip;— I,
IB(Z)i =Ip—Ip—1Ic; 7
rae

Ip; = (]PI_TP)/TPa

I =gy *TT) / TT

Ie;= (]Ci_TC)/TCa

C — cpemqnwmii 6amt o0rielt 06IaYHOCTH;
i — IOPSAAKOBBII HOMEP BPEMEHHOTIO psi-
Jla; TUAKPUTHYECKUH CHMBOJI O3HAYaeT
cpeHee 3HAUYCHHE COOTBETCTBYIONIETO
BPEMEHHOTO psifa.

Jnst pacdera nnaeKCoB Oananca ) 1
Ip) MCTIONB30BaHBI CPEIHUE 3HAYEHUS
TEeMIIEpaTypbl BO3/yXa 1 001Iel o0maqHo-
CTH 32 MIOHb—ABTYCT WIH HIOHb—CEHTIOPH
U CYMMBI OCaJIKOB 3a IO, HIOHb—aBI'yCT U
HIOHB—CEHTSIOpb. B pesyrnbrare okasanocs,
YTO CyMMa OCaJKOB 3a MIOHb—CCHTSIOPb
P9, Ha MeTeocTanunu «Tsanb-Ilanb»
obecrieunBaeT BIIOJIHE PUEMIIEMOE Kaue-
¢TBO pacyera Vy,; (MiH M*) 110 ypaBHEHHIO:

KBazgpar kosdduienTa Koppeisium
3aBucuMoctH (8) pasen 0,782, kpurepuii
Ka4ecTBa DTOT0 YPAaBHEHHS COCTaBHII
0,47, cpenHekBagpaTUIHasK OMIMOKa pac-
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Puc. 6. CpepHue cyTo4Hble pacxofbl peku MHbinbyek @, 06ycnosneHHble copocom Boabl M3 o3epa Mepubaxepa



Tabnuya 1

06bembi copoca Boab! Vy, (MnH M) u3 03. Mepu6axepa B nepuofibl NPOpPbIBOB U UX 06ecNe4eHHOCTb P,V )*

Ton Vi Py (Vi)
1930 156,8 45,4
1931 155,8 42,8
1932 139,0 19,3
1933 182,5 78,1
1934 130,1 8,8
1935 141,1 21,9
1936 187,2 85,9
1937 165,7 55,9
1938 156,3 44,1
1939 141,1 20,6
1940 138,5 18,0
1941 179.9 74,2
1942 176,2 69,0
1943 161,5 49,3
1944 184.6 80,7
1945 165,7 54,6
1946 178,3 71,6
1947 200,3 89,9
1948 186,2 84,6
1949 128,5 6,2
1950 131,1 11,4
1951 155,8 41,5
1952 171,5 66,3
1953 144,2 28,4
1954 166,2 58,5
1955 170,4 62,4

T'on Vi Py (Vi)
1956 145,3 29,7
1957 158,9 48,0
1958 154,7 40,2
1959 131,1 10,1
1960 186,2 83,3
1961 152,6 37,6
1962 154,7 38,9
1963 185,6 82,0
1964 121,2 4,9
1965 130,1 7,5
1966 170,4 61,1
1967 162,6 50,7
1968 170,4 59,8
1969 121,2 3,6
1970 134,3 14,1
1971 150,5 35,0
1972 137,9 16,7
1973 178,3 70,3
1974 137.4 15,4
1975 142,7 23,2
1976 165,7 53,3
1977 179.9 72,9
1978 183.,0 79.4
1979 171,0 65,0
1980 146,3 32,4
1981 132,7 12,7

Ton Vi Py (V)
1982 143.2 24,5
1983 181.,8 76,8
1984 200,8 91,2
1985 164,7 52,0
1986 151,6 36,3
1987 150,0 33,7
1988 180.,9 75,5
1989 208,2 92,5
1990 173.,6 67,6
1991 228,1 96,4
1992 226,5 93,8
1993 195.6 87,3
1994 199.,3 88,6
1995 230,7 97,7
1996 227,0 95,1
1997 231,9 99,0
1998 89,4 1,0
1999 143,6 25,8
2000 104,0 2,3
2001 144,1 27,1
2002 170,9 63,7
2003 158,5 46,7
2004 166,1 57,2
2005 146,3 31,0
min 89,4 -
max 2319 -

* Py (Vi) — BeposTHOCTH (%) HenpeBbIieHus Vy,;, (nHTerpaibHas QyHKIUS HOPMAIGHOTO pacupeneieHus Vy, ).

yera — 12,8 Mo M3, wim 10,0+5,8%, B
unTepsaie V,,; or 130 go 220 muH M3,
PesyneraTsl pacyeToB 005eMOB cOpoca
BOJBI U3 03. Mepibaxepa B TeUueHHUE
1930-2005 romoB mpuBeACHBI B TaOM. 1.
B aTOM psimy MEHIMAaIEHOE U MaKCHUMAITh-
HOE 3Ha4yeHusi 00beMOB V), OKa3anuch B
UIYIUX MOAPSJ KaJeHIapHBIX Tojgax
1997-m 1 1998-M, 4uTo IIpUBENO K CMelIe-
HUIO OCTaBIIeWcs 4acTh pspa (puc. 7).
[IpennonoxuTes bHO ITO MOTJIO OBITH
CJE/ICTBUEM HETOYHOCTH H3MEPEHHS
0CaJIKOB B YKa3aHHBIC J[Ba TO/Ia HA METEO-
craumu «Tsup-11lamey. OnHako anamns
MHOT'OJIETHETO psijia HAOMIOICHUH CTOKa
pexu Capblixkac (Ha3piBaeMolt AKCy Ha
Teppuropur Kutast) ¢ Imionaapio BoIo-
cbopa 12 816 kM? Ha PACIIOI0KEHHOM HH-
JKe KuTaiickoM ruapomnocty «Cexenay
(Xichela) [33] moaTBepxmpaeT HaaU4UC
AHOMAJIBHBIX BCJIMYMH B 3TU KE TOJBI.
Bpemennoit Tpenny obvema Vi, 3a
19301997 roapl moka3bIBaeT BO3pacTaHue
HaKOIUICHHs1 M cOpoca Bojibl U3 03. Mepil-
0axepa, 4TO COIIacyeTcsi ¢ yOBIBAIOIIHM
TPEHAOM CYMMEBI OCAQJIKOB 32 MIOHb—CEH-
T0ps Ha MeTeocTaHu «TsHb-11aHby.
OtMmeTHM, 4TO onpenenenue Vy, mo gop-

myie (8) B 1981 roqy npakTndecku coBma-
JI0 C JAHHBIMA paboTsI [9].

Onpenenexnne cocTaBnAOLWMX
nputoka B 03epo Mepu6axepa

Mooens nanonnenus ozepa

B Teyenne nepuona abisiiuy CTOK B
Oacceline o3epa Mepubaxepa hopmupy-
eTCs B pe3ysIbTaTe TasHUs CHera, JIbIa U
(upHa Ha TOBEPXHOCTH JICAHUKOB H CE-
30HHOTO CHETa BO BHEJICJAHUKOBOW 4aCTH
OaccelfHa. DTO 3HAYUT, YTO JaXe KOTIa
JETHUKHN COCTaBJISIOT OTHOCHUTEIBHO
OOJBIITYI0 YaCTh TUIONIAN PEUYHOTO Oac-
ceitHa (> 50%), obuuit cTok, u3Mepsie-
MBI Ha 3aMBIKAIONIEM THAPOJIOTHYC-
CKOM CTBOpE, BKJIIOUAET CYIIECTBEHHBIN
00BeM BOJbI OT TastHUs CHEIr'a Ha CKJIOHAX
BOZ0COOpa, CBOOOIHBIX OTO JbJa. B Ha-
CTOSIIIIeE BPEMsI IOJIS IDIOMIA U OJICICHE-
HHS cocTaBisieT 57,7% oT moiaau dac-
ceitHa 03. Mepitbaxepa BbIIIC TUIOTHHBL,
paBHO# 322,7 kM2,

Metoanueckoil 0CHOBOI pacuyeTa Ha-
TIOJTHEHHUS 03€pa CITy)KUT ypaBHEHUE TO-
JIOBOTO BOJHOTO OanaHca pedyHoro Oac-
ceiiHa B BUJIE:

R=Kp (E+ Wy + VW, (9)
e R — cTok, kM>; P — ocajku, KM,
W, — TasHue MHOTOJETHHMX 3aracoB
abaa v GupHa, KM>; £ — ucnapenue, kv,
VW — muHaMI4gecKue 3amachl BOIBI B 6ac-
ceiine, km*; Ky — koa(uiment tparchop-
MalllX B CTOK 00bEMa BOJIbI, TIOCTYIIUBIICH
Ha TIOBEPXHOCTH OacceliHa.

B ypaBuenuu (9) MHOTONETHUH PN
00BEMOB CTOKa R — HEIMOCPEACTBEHHO
u3MepseMasl XxapakTepUCTUKA, a s
OTIPEICNICHHS IPYTUX COCTABIIONIHX Oy-
JIEM TIPUMEHATH Pa3IMIHbIC METOMBI pac-
gera. Jlns onpenenenus Wy, nanee onu-
CaH yMPOIICHHBIA BApUAHT (PU3UKO-CTa-
tuctuueckol mogenu «PEI'MO/» nns
TIPOIIECCOB aKKYMYJISIIAH U aOIISINH CHE-
ra 4 jpJa B IJAMHAIBHBIX 00JaCTIX
IentpanpHoO#l A3uu, MOAPOOHO H3II0-
JKCHHOM B pabotax [13, 15, 16, 27].

PaccmoTpuM cHadana Ty 4acTh CTOKa,
KoTopast GOPMHUPYETCS B Pe3yJIbTaTe Tasi-
HUS Ha TIOBEPXHOCTH OJICJICHEHUS B Oac-
ceitre. [Ipumem, 9o K oOmacTy abIsIIHN
OTHOCHTCS IIIOMIAIb JCTHIKA B MHTEP-
BaJIe BBICOT OT €ro KOHIIA Z, U 10 MAKCH-
MaJIbHOM BBICOTHI CHETOBOW T'PaHUIIBI B
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Puc. 7. MHoroneTHee u3ameHehue o6bema 03. Mepubaxepa (Vol M_Lake)

KOHKPETHOM TO1ty Zy 4y, @ K 00acTu ax-
KyMYJISILIUH — IJIO0IIA/b OT BBICOTHI Z),
10 Hayaljla JenHuka Z,. Jns pacuera
CPEeIHUX MHOTOJETHHX XapaKTEPUCTHK
peXHMa JIETHUKOB BMECTO Z),,y UCTIONb-
3YETCs €€ CPeJIHss BelUUMHa Z;, 32 U3-
BECTHBIN MHTEpBaja BpeMeHU. Mojenb
JIETHUKOBOTO CTOKA TaK)Xe JOJDKHA yUH-
TBHIBaTh BO3MOXKHOCTb Pa3/e/IbHON OLICH-
KM 00beMa TasHHUS OTKPBITOTO JIbJa U
JbJ1a Ol MOPEHHBIM ITOKPOBOM.

YuuTtsiBas JIMHEHHBIN XapaKTep CBSI3U
ME¥XKJy CIOE€M TasHHUS U BBICOTOW Haj
ypoBHeM Mopst [15], 3amumemM B oOmiem
BHJIE yPaBHEHUS JUIS ONIPEAETICHUS TO/10-
BBIX/CE30HHBIX 00BEMOB JIEJTHUKOBOTO
CTOKa, KOTOPBIH (hopMuUpyeTcs B 00acTsIX
abmsuu V), 1 akKyMyJIsIuu V. B UHTEp-
BaJlaX BBICOTHL: Z, 52,1 Lymi=Lapax> Y
Zyux~Zy, (tne Z,,,) BEpXHUH ypoBeHb pac-
MPOCTPAHEHHUS CIJIOIIHOTO MOPEHHOTO
TIOKPOBA):

VAb :~[M1 (Z~mor) ’ Fmar+ M2
(Zice) ’ Fice] ' KRAb) (10)

Vie=M, (Z,) - Fie - Kpaer (11)

-~

e M, (Z,,,), M,(Z,)uM(Z,)— coor-
BETCTBEHHO CJIOM TAsTHUS Ha CPE/THNX B3BE-
IIEHHBIX BBICOTAaX VIS TUIOMIAIN CIUIONI-
HOW MOpEHBI F,,., OTKPBITOIO JbJa I, U
obiacTi akKyMyIsiiu Fy; Ky 11 Kpge —
k03 HUIMEHTHI CTOKa U3 oOnacTeit abisi-
UMW U akkymymsiuuu; F, = F,,+Fi.. 1
F(Ac) — cOOTBETCTBEHHO IUIOMIAIN 00a-
cTeit aOIAIMH 1 aKKyMYIISIHH.

Meron onpenenenus M, (Z, ) neTaib-
HO omucaH B pabotax [ 13, 27]. Ogaum u3
OCHOBHBIX KOMIIOHEHTOB B 3TOM METOJIE
ABJISIETCS pacdeT HHTCHCUBHOCTH TastHUS
Ha OTKPBITOI IMOBEPXHOCTH JICAHUKA.

MaxkcumMyM BHYTPHTOJOBOTO pacripe-
JIelIeHusT 0caakoB B Oacceitne pexu Ca-
pbLIXKAC, MO JAHHBIM METEOCTaHLUU
«Koiinioy, mpuxonuTces Ha HIOHb—aBTYCT.
JletHue cHeromajpl B 00NacTu oneneHe-
HUS OCTaHABJIMBAIOT TastHUE JIbJ1a U Hup-

Ha B TCUCHUEC NIEpHOAa BbIITaACHUA OCa/l-

KOB, a 3aTeM BOJIa, 00pa30BaBILIasCs B pe-
3yAbTaTe CTAUBAHUS JETHETO CHETa, CIy-
JKUT JOMOJHUTENBHBIM UCTOYHMKOM Ha-
MIOJTHEHUS 03epa. YUHUTHIBas pa3IHuHbIC
YCIIOBHUSI CTOKa M3 0oOnacTell akKyMyiisi-
MY 1 a0Jsny, pacyeT 00beMOB ITOCTYTI-
JIEHHs TaJO0H BOABI C IUIOIMAIH OJIEICHE-
HUS BBINIOJHACTCSA OTJEIBHO IS BBICOT-
HBIX MHTEPBANIOB Z,+Zg U L+ 2y . lpn
OTOM TIPUHATO, YTO U3 MHTEPBANA Z, 7,
BCsI BOJIA ITONTAJAET B PYCIIO PEKH, 4 B UH-
TepBaie Zg+Zyyy UPU Zyyy > Zg, 9aCTh
o0ObeMa TasHUSI PACXO/yeTCs Ha BHYTPEH-
Hee MUTaHME JEeAHUKOB. [lns pacdera
o0beMa MOCTYIUICHHS B IEJIOM JUIS WH-
TepBasla BbICOT Z, 2y y UCIOJIb3YETCS
cleyroliee BeIpaXeHue u3 padbots! [15]:

Wao =V + Ve —Vap /3,5). (12)

U3 ¢popmyn (10, 11) cnenyer, uto
OTIOPHBIMHM TOYKAMHU Ha JICTHUKAX IS
pacdera 00bEMOB TasHUS JbJa MOA MO-
PEHOI, OTKPBITOTO JIbJia, CTaporo pupHa
W JIETHETO CHETa CITYXKaT BBICOTHI Z,, Z,,,.;»
Zse> Zngaxs Zpp M CPEJTHUE B3BEILIEHHbIE BbI-
COTBI 1151 UHTEPBAIIOB Z, 2,115 Ly Zaiaxs
Ly Ly Lngaxs M ZyaxZyp- BCE BBICOTBI,
3a MCKJIIOYEHUEM Z),y U CPEIHUX B3BeE-
IICHHBIX, HA MOMEHT KaTaJOTH3aI1H1 OJIe-
JICHEHUS] MOJKHO HAlTH B CHPaBOYHUKE
[10]. TTockonbKy naHHBIE U3 HETO K Ha-
CTOSILIIEMY BPEMEHH yCTapeTH, BhIIOJTHE-
HO OOHOBJIEHHE BBICOTHO-TIJIONIATHBIX
IapaMeTpoB OJIECHEHHs B OacceiiHe 03.
Mepiibaxepa Ha OCHOBeE JemH(prUpoBa-
HUSL 1 OIIM(POBKH KOHTYPOB JIGAHUKOB
Ha M300paXeHUSAX CO CIYTHHUKOB
«JIAHJICAT 7+» u « TEPPA». B pe3ymns-
Tare 00pabOTKH BEKTOPHBIX KOHTYPOB
nengukos B cpene I'MC «MJAPUCHU
TAUTA» nomydeHsl: o0mas miomais
Ka)KJIOTO JIEHUKA [, €TO BBICOTHBIE TIa-
pamerpsl Z,, Zg,, Z,, CTaHIAPT OTKIOHE-
nus Bbicot (CKO) na niomanu £, 1 pac-
npenenenne miomamm Fy, (Z) xak Qynk-
UM BBICOTHI HajJ ypOBHEM Mops. s
pacueToB IIOHmIAAM B HHTEpBaJax
Ze+Z Zum1+ZMAX7 Ze+Z/gn ng+ZMAXa u

uml>

1984 |

1999 |

2002 |

1987
2005

Zyux+Z, TPUHATO, UTO UHTETpasbHas
(GyHKIHsA Fp(Z) COOTBETCTBYET HOPMAITh-
HOMY 3aKOHY pacmpenenenus. [lmomans
CILJIONTHOW MOpeHbI F,,, Ha neaanke Ce-
BepHbIN MHBUTRYEK 3aMMCTBOBaHA U3 Ka-
tasiora [10]. Ha atom neqauke Haxonures
ocHOBHas 49acThb (76,6%) MOpEHHOTO TT0-
KpoBa Ha IUIOIIAIN OJIeIeHEHUsI B Oac-
ceiiHe 03. Mepubaxepa. Briociencteuu
Mo Beiau4yuHe F,,,. W pacupeelIeHHUI0
F(Z) Obina Haliiena BHICOTA Z,,,,;.

ITo manneiM karamora [10], momans
oneicHeHUs B Oacceitne 03. Mepiidaxepa
B 1943 roay cocraBusia 226,5 kM2,
K 2002 romy sTa miomaas CoOKpaTuiach
10 186,1 km?, unu Ha 17,4%. B pacuerax
NpUTOKa BOJBI B 03. Mepudaxepa B
1930-2005 romax MCHob30BaHbI JAHHEIC
0 COBPEMEHHOH IUIOIIATN OJIC/ICHCHIS,
YTO MOIJIO HECKOJIBKO MMPEYMEHBIITUTD Pe-
3yabTaThl B paHHue roasl. Ckopee Beero,
9TO IIPEYMEHBIIICHNE OKa3aI0Ch HE3HAUH-
TEIBHBIM M3-32 BKIIOUCHHS B PACUCTHI
TOJIBKO YacTH OOIICH IIOMAIH MOPEHBI
HA JICJHUKAX.

PacdeT cocTaBIsIONIIX MPUTOKA BOJIBI
o dopmynam (10—-12) ocHoBaH Ha MpH-
MCHCHHMH METO/Ia I'CHEpaJu3alliy mapa-
MeTpoB oneneHenus [11], korna otaensb-
HBIC JICTHUKU OOBETUHSIOTCS B XapaKTep-
HBIE TPYIHI 110 TPUHIIUIY OJHOPOIHO-
CTH 3HAYCHHI OPUCHTAIMH U O0IIIEH TU10-
magu. [To gaHHBIM AenrupupoBaHUs
CITyTHUKOBBIX CHUMKOB YHCJIO JICTHUKOB
B Oacceifae 03. Mepubdaxepa B 2002 roxy
paBHsOCH 78, a mocie uX reHepaimnsa-
UM YUCJIO TPYIHII cocTaBuiio 45. Pacmpe-
JICIICHIE JICITHUKOB B OacceifHe 03epa mil-
JMOCTpUpyeT puc. 8. BricOTHO-IIOMA -
HBIC TAPaMETPhI IPYIII JICAHUKOB IIPUBEC-
neHbl B Ta0n. 2. Haubombirero addekra
METO[I TCHEePATU3aIAU JOCTHTACT B KPYTI-
HBIX peYHBIX OacceliHax, HarpuMep AMy-
napeu, Ceippapsu, Muna, I'anra, bpax-
MamyTpsl, Tapuma.

KitoueBpIM mapaMeTpoM B pacderax
MHOTOJICTHETO PEeKMMa HANIOJTHECHHUS 03.
Mepubaxepa sBIsI€TCSI MaKCUMallbHAs
BBICOTA CE30HHOW CHETOBOW TPaHUIIBI



Tabnuya 2

BbicoTHO-nnowWwaAHbIe napameTpbl 45 rpynn negHukoB B 6acceiiie 03. Mepub6axepa B 2002 roay*

N Az Limits F,  Sub  Ng,, Z, Z, Z,., CKO Long Lat Vol Fu Fp,  Fgl(Z,,,)
1 C (0,0,1] 1 3 3676,8  4033,9 39356 101,95 79,99 4222  0,00213 0253 0,084 0,042
2 C (0,1,0,2] 2 2 3552,1  3579,6 35763 7,38 79,99 4222 000492 0339 0,169 0,082
3 C (0,2,0,3] 3 2 3630,0 42053 38499 142,96 79,90 4221  0,00901 0,558 0,279 0,138
4 C (0,3,0,4] 4 1 3926,0  4014,0 39375 24,59 80,11 4223 001159 0345 = 0345 0,171
5 C (04,0,5] 5 2 3560,0 41583 37311 120,62 79,98 4222 001597 0,894 0447 0,220
6 C (0,6, 0,7] 7 1 3670,0 40850  3799,5 18538 80,02 4223  0,02298 0,608 0,608 0,301
7 C (0,7, 0,8] 8 1 33160 43390 38821 250,32 79,87 4220 0,02819 0,720 0,720 0,358
8 C (0,8, 0,9] 9 3 35924 4350,8 39733 21423 80,00 4221  0,03422 2536 0,845 0,421
9 C (0,9, 1,0] 10 1 42740  4760,0 46965 71,65 80,02 4221  0,04009 0964 0,964 0,489
10 cC (1,5,2,0] 12 3 3529,1  4813,7  4200,7 317,54 79,97 4220 008790 5,521 1,840 0,922
11 C (2,0,2.5] 13 1 3359,0 48450  4167,7 411,04 7992 4220 0,12306 2441 = 2441 1,222
2 cC (3,0, 4,0] 15 3 36253 48408 42364 31030 80,01 4220 0,19585 10,724 3,575 1,791
13 C (5,0, 6,0] 17 1 3597,0 49450 42144 29590 80,00 4221 031858 5369 5369 2,688
14 C (6,0, 8,0] 18 3 3804,8 53259 43722 357,53 80,07 4221 044589 21,055 7,018 3,519
15 CB (0,3, 0,4] 4 1 4043,0  4692,0 43130 280,46 80,02 4222 001354 0392 0,392 0,198
16 CB (0,5, 0,6] 6 1 3613,0 40850  3952,7 170,74 80,01 4222  0,02084 0,561 0,561 0,279
17 C3 (0,0,1] 1 2 40453 41904 41266 44,50 79,88 42,19  0,00238 0,186 0,093 0,047
18 C3 (0,1,0,2] 2 4 3566,3  3879,5 36790 102,96 79,92 4221 000392 0,540 0,135 0,066
19 3 (0,2, 0,3] 3 2 35710  3889,5 36542 86,58 80,00 4222  0,00812 0499 0,250 0,122
20 €3 (0,3, 0,4] 4 1 3930,0  4533,0 44847 15045 79,93 4220  0,00999 0305 0,305 0,155
21 C3 (1,0, 1,5] 11 1 3308,0  4588,0 39539 192,13 79,87 42,19 005305 1216 1216 0,606
2 10 (0,0,1] 1 4 4302,5  4694,8  4472,7 11494 79,99 4225 0,00165 0201 0,050 0,026

23 10 (0,1,0,2] 2 6 4698,7 50369 48783 137,72 79,86 4226  0,00443 0887 0,148 0,078

24 10 (0,2,0,3] 3 4 45074  4887,6 46540 102,05 79,93 4226  0,00749 0945 0,236 0,122

25 10 (0,3,0,4] 4 2 42839  4839,1 46515 166,93 80,04 4226 001192 0,694 0,347 0,178

26 10 (0,5, 0,6] 6 1 47850  4970,0 49303 7321 79,98 4226 001935 0527 0,527 0,271

27 10 (0,6, 0,7] 7 1 42610  5117,0 46597 23584 79,83 4224  0,02624 0,678 0,678 0,345

28 IO (0,9, 1,0] 10 1 44340  5587,0 52387 367,04 80,12 4226 0,04118 0986 0,986 0,507

29 10 (1,0, 1,5] 11 2 4252,6 48230  4521,7 17897 79,86 4225  0,04805 2,240 1,120 0,566
30 IO (1,5, 2,0] 12 1 4199,0 49700 47346 21595 7997 4227  0,08757 1,841 1,841 0,932
31 10 (2,0,2,5] 13 2 4301,1 52232 49252 25837 80,05 4227 011230 4498 2,249 1,140
32 10 (2,5,3,0] 14 1 4088,0 50060 46735 21948 79,99 4227 0,12772 2518 2,518 1,271
33 10 (3,0, 4,0] 15 1 4388,0 53340 47916 314,52 80,19 4228 0,17804 3315 3315 1,674
34 10 (4,0, 5,0] 16 2 40123 52174 47635 270,26 80,04 4227 026022 9,075 = 4,537 2,287
35 10 (6,0, 8,0] 18 1 3966,0 52850 48278 291,99 80,10 4227 046694 7369 7,369 3,710
36 10 (80,10,0] 19 1 41450  5587,0 48464 32441 80,14 4227 0,63549 9513 9,513 4,787

37 I0OB 0,1, 0,2] 2 1 4545,0 4582,0  4551,5 14,11 79,86 42,25  0,00329 0,122 0,122 0,063



Limits

~ -~

HaY4HbIN

oKoHuaHue mabnuywvl 2

Ne Az Fy Sub Ngup Z, Z, CKO Long Lat Vol Fyy Fyp Fgl (Z, mm)
38 0B (3,0, 4,0] 15 1 4182,0 S5117,0  4686,9 316,01 79,83 42,24 0,16558 3,122 3,122 1,574
39 OB (4,0, 5,0] 16 1 3853,0 5263,0 46724 336,61 79,80 42,23 0,22446 4,017 4,017 2,023
40 103 (0,0,1] 1 1 4909,0 5269,0  4978,5 142,68 80,11 42,26 0,00195 0,079 0,079 0,042
41 103 (0,3, 0,4] 4 1 4446,0 5213,0 5074,1 154,98 80,04 42,27 0,01112 0,333 0,333 0,174
42 103 (0,5, 0,6] 6 1 4629,0 5165,0 5041,8 190,95 80,07 42,27  0,02012 0,545 0,545 0,281
43 103 (1,0, 1,5] 11 1 4318,0 4986,0 4771,3 134,68 79,95 42,26 0,04493 1,060 1,060 0,539
44 B (0,3, 0,4] 4 1 4679,0 4945,0 4829,2 128,14 80,01 42,20  0,01062 0,321 0,321 0,166
45 fZ)(())Zg’] 22 1 3317,0 5650,0 4276,3 494,88 80,13 42,25 7,70047 75,149 75,149 37,597

* Ne — HOMep rpymsl; 4

MOArpyNIIbL; Ng,;, — YHCIIO JIE€AHUKOB B IIOATPYIIIIE; Z Z Z

mean

> — OPHCHTAIIHSI JICHHKA,; | Limits F,; — npejersl miomia (kM?), HCIIONb30BaHHbIE IPH PErHOHAIM3AIIH OJeeHeHHs; Sub — Homep
— COOTBETCTBEHHO BBICOTHI KOHIIA, Ha49alld I MHOTOJICTHEH (DMPHOBOM rpaHUIb! (M HaJ yPOB-

HeM Mopsi); CKO — cranpapT OTKIOHEHHS BEICOT (M), Long — nonrota (rpax. B.1.), Lat — mmpora (rpaz. c.ar.); Vol — cyMMapHLIﬁ o0BeM JIeTHUKOB B TPyMIIe

(km?); Fy; — o0mast IOIIaIh ISTHHKOB B IpyTiie, Fy, =

Zy14x, IOCKOJIBKY OT HEE€ 3aBUCUT COOT-
HOIIICHUE CTOKOOOPA3YIOLIHX TUIoNanei
(JTem Mo MOPEHOMW, OTKPBITHIN JIS], CTa-
PphIit UpH, CE30HHBIN CHET) Ha JIeTHUKAX
B TEYCHHE PaCCMaTpPHBAEMOTO HHTEpBaJIa
1930-2005 rogoB. Ha ocHoBanuu pe-
3yIBTAaTOB MPEABIIYIIAX HCCICIOBAHMIMA
[13, 15] 3Hauenus Z,;y ang 45 rpynn
JICAHUKOB PAaCCYUTAHBI 11O CICAYIOIINUM

bopmymam:

Zypax (D = Z, (k) + AZyx (k) X
X Py (Vo) (13)
AZyux (k) = Z, (k) — Z(k), (14)

rJie { — HOMep rojia, k — HOMep IpyIIIbI,
P.,(Vy1); — BEpOATHOCTH HENpEBBINIE-
HUsS V), B i-M TOnIy W3 TaOm. 1, m.em.;
Z(k), Z,(k) 6epem u3 Tadm. 2.

[Tockosbky 00BeM 03epa MONyUeH I10
¢dopmye (8) xax QyHKIHS CyMMBI 0caj-
KOB 32 HIOHb—CEHTSIOpb Ha METEOCTAHIINI
«Tanap-1aue», BeIpakenue (13) ommch-
BaeT 0OpaTHYIO JIMHEHHYIO 3aBUCUMOCTh
MEXY Z)4y U CYMMOH OCaJIKOB, TO €CTb,
MpU MPOYUX PABHBIX YCIOBUAX, YEM
0OJIBIIIe 0CATKOB, TEM HYIKE Zy (i), U
HA00OpOT.

IKempanonayuu memnepamyput 6030y-
Xa u 0caokoe

OO6wmumii Bua GOpMYIbl I pacdyeTa
00BEMOB 0CAJIKOB, UCHIAPCHHUSI U APYTHX
MTEPEMEHHBIX KaK OJHOMEPHBIX (PYHKITHIA
BBICOTHl z B 3aJJaHHOM HWHTEpBale
Zpin~ZLomae CACITYOIIINAMN:

Zoe
X. = [x(@)s(2)dz, (15)
Zynin
e s(z) — pacnpeeneHne mIomaan Mo
BBICOTE B MHTEPBANE Z,,;, 2L, -
[IprmMeHnB K MHTErpaiy OT MpoM3Be-
JIeHHUS MBYX (QYHKIHHA x(z) U s(z) 00600-
LICHHYIO TEOPEMy O CpeIHEM B MHTET-
paJIbHOM HCUYUCIICHUH, TIOTYYHM:

Zinax
X, = x(2) [s(2)dz, (16)

Z

‘min

rie

Zax
F= I s(z)dz —
Zonin

IJI0LAaAb B UHTEPBANE Z,,;, 2,0«
B wurore:

X.=x(3)F, (17)
W JJid CpEAHCTO 3HAUCHUA:

x=x), (18)
rae zZ— HCKOTOpas BbICOTa B MHTEPBAJIC
Zoi™Zmax-

B pabore [3] moka3aHo, 4TO B CIyJasx,
koraa GyHKIHS X(z) anmnpoKCUMUpPOBaHa
napa0oiioit, oommii BuI GOpPMyIBI s
OTIpPECIICHUS CPEHETO 3HAYCHUS Iepe-
MEHHOH X B UHTEpBaNE Z,;,~Z, . Cle-
JIYIOILIAMN:

X(2) = x(z)[1 + ky(Z — zp) +
+ k(2 - 20)°] + x(z0)k50% (19)

a Juist TIMHEHHOTrO BapuaHTa x(z):

X(2) = x(20)[1 + ka(Z — 29)],(20)

oaepo BerHee

Fg/N(Sub) — mtoniaib «CpeiHero JeHuKa» B Tpyme, F,

(Z yehe) — TUIOIIATB OT Z 107

mean*

IJIe IePBbIN YICH B MPABBIX YACTSX YPaB-
nennii (19, 20) paBeH X(Z) pu 3a1aHHOM
3HAYECHUH X(Z,) Ha BBICOTE Zy; ky, k3 — dM-
nupuyeckue Kodpduuuentsr; S2, — auc-
NepCUsl Z B UHTEPBAIE 2,52, 0

Takum 00pa3om, JJIsl JIFOOBIX JTUHEH-
HBIX ¥ KBaJIpaTUYHBIX (QYHKIUH MMeeT
MECTO CTPOTOE PABEHCTBO MEXTy OCpEl-
HEHHOM BEJIMYUHON 3aBUCUMOU mepe-
MEHHOW M ee 3HaYeHUEM Ha CpeaHEH
B3BCIICHHOW BBICOTE B HWHTEpBae
Zoin=Lmar- PabOUast opMyIta Ui pacuera
I/IIOHBCKI/IX ocankoB (Pg) B MHTepBalax
BBICOT Z, gy Lo+ Ly Ly Lpggx HA TIEN-
HUKax, MMOJydeHHast HA OCHOBE OOIIIEro
BeIpakeHus (19) umeer Bua:

Py(2) = Pg(Koitmo, z, = 2,8)x
X[1 + 2,29 - zp) - 0,56 - 2. (21)

B nanHOM cydae CHMBOII (Z) OTHOCHUT-
csl K Cpe/lHeH B3BEIIEHHOH! BBICOTE B Ka-
KOM-THOO H3 HWHTEPBANOB Z,+Zy/ v,
2Ly i Lppaxe

AHaNOrMYHO BBIIVISIAT (OPMYIIBI JIJIsI
pacueTa 0caJIKOB B MIOJIE€ U aBI'YCTE, HO C
JPYTUMH 3HaYEHUSMH K03 uImenTon
ke, M k.

\ 7 ﬂ.ﬁ"’”

B

Puc 8. Cxema oneaeHeHus B 6acceitHe 03. Mepub6axepa no matepuanam

AUCTaHUMOHHOro 30HaupoBaHus 2002 roaa co cnyTHUKOB «JIAHLICAT 7+» u

«TEPPA».

I'paHuua 6acceiHa BbieNneHa NMMHUENR KpacHoro uBera



Puck

100

250

Bknaa, %

—e— ob6bem cbpoca u3 03. Mepubaxepa, MiH M3

] ng + Vsn — cymmapru?l BKNaz TasHUs Nbaa, PupHa 1 CE30HHOTO CHera Ha negHukax, %

Vsnow

> Zmax — BKnaz TagHnA Ce30HHOro CHera Ha CKIioHax pe4YHoro bacceitHa 1 B obnactu onegeHeHus Ha Bbicote >Z

o6bem cbpoca, MiH M3

%

‘max’

Puc. 9. MHoroneTHee uameHenne o06bemoB copoca u3 03. Mepub6axepa (Vol M_Lake, mnu M%) U cocTaBnAOLWUX NPUTOKA BOJIbI B HETO

Humencusnocms masnus 1e0HUKOS 8
bacceiine ozepa Mepubaxepa

B pesynbrare 00paboTKH 3KCIEU-
[MOHHBIX M3MEPEHUU TasHUS JbJa Ha
nenauke FOxubi MHbLTRIEK [9] ObLTa
NoJTyueHa JoKaibHas (hopMyra sl MH-
TEHCUBHOCTH TasHus M(z) (cM) Kak
(byHKIUMS cpeiHel TemMrepaTyphl BO3Tyxa
Ha Meteoctanun «Koiimo» [12, 28]:

M (2) = 0,75 - T(Koimo) + 1,2.(22)

CormacHo BeIpakeHHIO (22) IpH TeM-
nepaTtype Bo3xyxa MeHee munyc 1,6 °C
TassHUE CTAHOBHTCSI MEHBIIE HYJISI, YTO
MOXET HE COOTBETCTBOBATh PEAbHBIM
ycinoBHAM (GOpMHUPOBAHUS CTOKa. J[is
OosblIei 000CHOBAaHHOCTH pacueTa M(z)
Kak (DYHKIMU CpeJTHel JIETHEH TemIepa-
TypBl BO3/yXa BIIEpBBIE pa3paboTaHa
(dbopMyIa CyTOuHOI HHTEHCUBHOCTH Tasl-
HUsSI B MIOHE—ABI'YCTE, M0 CTPYKTYpE aHa-
JIOTMYHAsI U3BECTHOMY BBIPXKCHUIO IS
SKCTPATIOJISIIIAH TI0 BBICOTE TEMITEpaTyPhI
BO3/yXa!

M (z) = M (z)) - o (z - z9). (23)

W xoHKpeTHO [T ycIoBuii B Oacceitne
03. Mepubaxepa:

M(z) ={[0,75- T (Tanvwans, z, = 0,36) +
+1,2)-10] — oz — 3614))}/N,,(24)

tiae T (Tanvwann, z, = 0,36) — cpenHss
JICTHSS TEMIIepaTypa BO3ayXa Ha METEO-
cranmmn « Tsap-1anwy, °C; z,— BBICOTA
Mmeteoctanuuu «TsHb-1laney, zg = 3614
M HaJl yPOBHEM MOPSI; 0. — TPATUCHT H3-
MCHCHHUS TasHUS B 3aBUCHMOCTH OT BBI-
COTHI HaJ YpOBHEM Mops, o = 3,546
MM/11eTo; N, — YuCIIo THEH B MIOHE—aB-
rycre, N; = 92.

Yacte Gopmyisl (24) B KBaapaTHBIX
cKOOKax XapaKTeph3yeT WHTCHCHBHOCTh
CYTOYHOTO TasgHHSA B HMIOHE—aBIyCTE Ha
ypoBHe MeTteocTaHuu «Tsup-Ilanby, a

B JIPYTOM YacTH BBIMOIHSIETCS SKCTPAIO-
JISIIMSL 9TOM BEJIMUMHBI Ha 33/1aHHYIO BbI-
coTy z. Bennunna o orpesiesieHa aBTopom
110 JIaHHBIM MHOTOJIETHUX H3MEpEeHUI
JIETHETO OajaHca Macchl Ha Psijie JIeTHH-
k0B lleHTpasibHON A3uM U3 CIIPaBOYHON
pabotsr [23].

st pacueTa MHTEHCUBHOCTH TastHUS
M(h.) mog MOPEHHBIM TIOKPOBOM TOJIIIIH-
HOU /1, ucTIONb30BaHa mpoctas popmyaa:

Mh) =71 (h) - M, (25)

rne f (h,) — Oe3paszmepHast QyHKIIHS,
nmeromas B uHrepsaiie 0 < s, <2 cM Mak-
CHMYM U JIBE XapaKTEPHbIC TOUKH, B KO-
TopeIX f (h,) = 1; M — WHTEHCHBHOCTH
TastHUSL OTKPBITOTO JIBJIA.

B pa6orax [13, 27] nonyueHo oOree
BeIpakenue i f{h,):

M(h)/M = K/(1 + Bi(h. —ho)*), (26)

rne K = 1,34; by, hy MOXXHO YCTaHOBHUTH
10 Pe3yJIbTaTaM dKCIEePUMEHTAIbHBIX 13-
mepenuit M(h,). IlpakTudeckue pacueTsl
o ¢opmyie (26) ynpomarwTes MyTeM
MIPUMEHEHHS CIICTYFOITIX BBIPAKCHIIH:

0ns mopeHwl monwunot h, om 0 0o 2 cm:

fh), =0,1494 h? —0,5642 h2 +
+0,4312 h.+ 0,999; (27)

01151 Mopenvl moawunou h, bonee 2 cm:

fh), = 1,4971 h 0623, (28)
Cpeonsasn monwuna mopensl Ha KoHUe
JIeOHUKA U ee pacnpeodenenue 6 unmep-
eéane Z,~Z2,,,

B pesynerare nccnenoBannii [13, 15,
27] yCTaHOBJIEHO, YTO (PYHKIIHSI pacrpe-
JICJICHUST CPEIHEH TOJIIHUHBI MOPCHBI B
uHTepBane Z,+Z,,,; IMEeT BUJI:

Ec(z) = HC(Ze) -
- c(Ze)(Z - Ze)/(zuml - Ze)7 (29)

rne H, (Z,) — cpenHss TOIIIIHA MOPEHBI
Ha KOHIIE JICJTHHKA.

Jlns pacuera & (z) no dopmyne (29)
HeoOXomuMBI naHHble 00 H.(Z,). B pabo-
tax [13, 15, 27] pemenue 3Toro Bompoca
OCHOBaHO Ha PErHOHAJILHOW 3aBUCHMO-
ctu H.(Z,) = fiQ), rae Q2 — oTHoLIEHUE
IUIONIa e CINIONIHOTO MOPEHHOTO MO-
KpoBa u obmactu absiun. Mabopmanms
JUIsl oTipesiesieHust {2 COIePIKUTCS B Kara-
nore [10]. B kauecTBe yucneHHOH ar-
MpOKCUMAaNNK 3aBucumoctu H,(Z,) =
Q) npumensieTcs ciaenyomas SMIUpPHU-
yeckas popmyna [27]:

H/(Z,) =88 - Q (cwm). (30)

KoagdunmeHt koppesiuu 1ist 3aBu-
cumoctu (30) pasen 0,97. TTocrne Toro kak
HAMJICH CTI0CO0 OTIPENICIICHUS , BEIYUCIIC-
HHE CPEJIHErO CJI0Sl MOPEHBI B HHTEPBAJIC
BBICOT Az = z — Z, TPYIHOCTEH HE MpeN-
CTaBJISIET W, YYUTHIBAsI JTUHCHHBIN BUJI
(YHKLHH, BBIIOIHACTCS 10 (hopMyIie:

h(Az) = H(Z,) (AZ, — Az)/AZ,, (31)

rae Az < AZ, — 3ajaHHBIA UHTEpBAI
BBICOTHI B Ipe/iesiax IIOMIA I CIUIOUIHO-
r0 MOPEHHOI'0 MOKpPOBa Ha JIEAHUKAX,
AZc = Zuml - Ze'

Pacuem ucnapenus

OO6muit Bua Gopmyst st Onpeesie-
Hus o6vema ucnapenus E, (km>/ron) B
i-# TpyTIIE JICAHUKOB CIICYIOIINH:

E, = e@@) Fy, (32
e(2) = P(2)th[P(2) | P(2)]; (33)
Py(2) - M(2) = 0; (34

P,=0,0018 (25 + T,(3)* (100 — 1(3)); (35)

E,(3) = 6,1-10-{7,45-T\(3) / [235 +
+ LA} (36)



E(z) =0,15252 - 3,2132 + 14,34;

T e — CYMMapHBIH 3a JIETO (MIOHb—aB-
TYCT) CIIOW HCTIApEHUS, MM; Z — CPEIHAA
B3BCIICHHAs BHICOTa B HHTEpBale

"2) = E@) / E,(2),

(37  Z7Zyy; Fyp— mmomanas ooaacTy adis-
UW; th — TATEPOOTUIESCKUIA TaHTEHC;
(38)  T,— cpennsist 3a JIeTO TeMIiepaTrypa BO3-
nyxa; P, — HanOoJbIasi BO3MOXKHAs Be-

XapakTtepucTuku npuToka Bofbl B 03epo Mepubaxepa B 1952-1985 ropax*

Ton

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

Cpens.

Mums.

Makc.

VML

171,5
1442
166,2
170,4
1453
158,9
154,7
131,1
186,2
152,6
154,7
185,6
1212
130,1
170,4
162,6
170,4
1212
134,3
150,5
137.9
178,3
137,4
142,7
165,7
179,9
183,0
171,0
146,3
132,7
1432
181,8
200,8
164,7
157,3
1212
200,8

vV,

snl

(< Zyuax)

48,129
44,197
37,051
90,523
39,769
54,511
11,742
74,202
25,950
18,891
57,030
49,622
27,087
17,460
25,556
36,980
30,124
13,135
15,812
19,908
82,676
4,672
39,893
15,726
60,952
43375
58,547
37,624
21,618
7,796
53,673
63,679
21,259
10,155
37,0
4,7
90,5

W,

ol
MIH M3
18,709
18,875
11,286
27,291
48,406
10,169
42,077
12,895
21,816
56,476
35,881
10,790
33,703
53,500
102,346
29,781
57,164
22,944
34,177
56,914
3,271
33,931
23,697
34,935
14,428
32,304
64,584
107,073
70,353
15,785
26,365
14,834
128,275
34,176
38,5
33
128,3

Woun

66,838
63,072
48,337
117,813
88,175
64,680
53,818
87,097
47,765
75,367
92,911
60,412
60,789
70,960
127,902
66,761
87,288
36,079
49,989
76,822
85,948
38,604
63,590
50,661
75,380
75,679
123,131
144,698
91,971
23,581
80,037
78,513
149,534
44,331
75,5
23,6
149,5

V,

sn2

G Zyax)

104,649
81,162
117,909
52,626
57,107
94,228
100,898
44,035
138,396
77,252
61,805
125,225
60,384
59,123
42,537
95,816
83,151
85,095
84,287
73,701
51,997
139,697
73,831
92,001
90,342
104,194
59,886
26,265
54,359
109,123
63,148
103,299
51,303
120,343
81,7
26,3
139,7

JIMYrMHaA UCHapeHUs Npru AAaHHBIX YCIIO-
BUAX YBJIAXKHCHUS, PS — CC30HHAA CyM-
Ma 0CaJIKOB.

'/Vrun/ VML

39,0
43,7
29,1
69,1
60,7
40,7
34,8
66,4
25,7
49 4
60,1
32,5
50,2
54,5
75,0
41,1
51,2
29.8
37,2
51,0
62,3
21,7
46,3
35,5
455
42,1
67,3
84,6
62,9
17,8
55,9
432
74,5
26,9
479
17,8
84,6

®opmya (33) — 3To U3BECTHOE ypaB-
Herne OnpjeKomna i pacuyera ucrape-
Hus, (34) — ypaBHeHHe OanaHca aKkKy-
MYJISIIIAN 1 aOJISIUU HA BBICOTE (UPHO-
BO# rpaHuIsl, (35) — ¢opmymna Poma-
HeHko [20] mis pacdeTa HauOONbIIEH
BO3MOJKHOI BEJIMUYUHBI ucnapenus P,

Tabnuya 3
ViV 2" 2y G
% KM?
61,0 173,3 12,8
56,3 175,4 10,7
70,9 161,0 25,1
30,9 156.8 293
39,3 59,2 126,9
59,3 135,3 50,8
65,2 39,1 147,0
33,6 128,6 57,5
74,3 152,2 33,9
50,6 45,3 140,8
39,9 114,2 71,9
67,5 178,8 7,3
49,8 74,5 111,6
45,5 40,5 145,6
25,0 1216 64,5
58,9 106,5 79,6
48,8 147,1 39,0
70,2 23,6 162,5
62,8 33,4 152,7
49,0 74,5 111,6
37,7 156.8 29,3
78,3 19,6 166,5
53,7 98,6 87,5
64,5 66,7 119.,4
54,5 168,0 18,1
57,9 170,8 15,3
32,7 164,7 21,4
15,4 156.9 29,2
37,1 59,2 126,9
82,2 16,1 170,0
44,1 141.4 44,7
56,8 180,1 6,0
25,5 177,2 8,9
73,1 28,2 1579
52,1 110,1 76,0
15.4 16,1 6,0
82,2 180,1 170,0

* Vyy — 00beM 03. Mepubaxepa, V;,; < Zyy— 00beM TasHUS JETHETO CHETa HUKE Zy,v; W — 00BEeM TasHusA JbJa MO/l MOPEHOH, OTKPBITOTO
JbJa U cTaporo GupHa npw Zy,y > Zy,, Zs, — BbICOTA (UPHOBOH rpanuier; W, =
CHeTa BBIIE Zyiv; Foi( Zyrux—2,) v Fyy (Zy— Z)4x) — TUIOIAE JETHAKOB B YKA3aHHBIX HHTEPBAJIAX BBICOTBI.

Vit ™ Wais Vanz > Zngax = Vi Woun — 00BEM TastHHSI JIETHETO



MPU JAHHBIX YCIOBUSX YBIAXHEHUS
(Mmm/mec.); (36) — dopmymna Marnyca
JUIsl pacueTa HaChIIEHHOTO MapIHaibHO-
TO JIaBJICHUs BOASHOTO Mapa £, Ipu AaH-
HOHW Temmeparype Bo3nyxa; (37) — pe-
THOHAJIbHAS 3aBUCHMOCTb MapIHATEHOTO
JIaBJICHUSI BOJSIHOTO Iapa OT BBICOTHI,
(38) — BBIpakeHHME JUIS OTIPEICIICHHUS OT-
HOCHTEIBHOW BIIQXKHOCTH BO3/TyXa.

HcenenoBanus 1 KOHTPOJIb PA3ITHIHBIX
METOJIOB pacyeTa WUCIapeHUsl MOKa3au
[36], uto popmyna PomaHeHKO MO3BOISIET
TIOJTy4aTh PE3YBTAThI, OJIM3KHE K TAHHBIM
ucmapurens. [t BerBoga hopmyist (37)
UCIIOJIb30BaHbl HAONIOJICHUSI METEOCTaH-
LUK ¥ JaHHBIE a3PO30HIMPOBAHMUS aTMO-
cdepsl (Bcero 320 MyHKTOB) HA TEPPUTO-
pru LlertpansHoii 1 Beicokoit A3um, pac-
MOJIOKEHHBIX B HWHTepBaiax 58,33—
118,62°B.1.,30,18-51,12° c.111. Ha BBICOTE
360-5583 M Hag ypoBHEM MOpSI.

Takum oOpa3om, paccMaTpUBaeMBIN
METOJI BKITFOYAET CJIEYIOIINE KOMIIOHEH-
TBI:

» ypasuenus (10, 11) mast momenupoBa-
HUSI CE30HHOTO CTOKA OT TasHHS CHETa
U JIbJIa B 00J1aCTAX aKKYMYJISIIIH U a0-
JISIIIAY JISTHUKOB;

* obOocHoBaHHOE BBIpaxkeHue (12) ms
OTIpEIeICHNS] NHTETPAIBHOTO KO3(-
¢umreHTa CToKa;

* KOMIUIEKC pacyeTHBIX (GopMymn s
OIIPE/ICJICHHST 0CAIKOB, TEMIIEPATYPHI
1 BIQ)KHOCTH BO31yXa, NHTEHCHBHO-
CTH TastHUSI JIbJIA 110/ MOPEHOM, OTKPbI-
TOTO JIbJIa U UCTIAPEHHS B MHTEPBaIax
BBICOTBI Z,= Zytuxy Zymi™Zyaxs Ly,
ZirZLypaxs M Zyux+7Z), H JIEJIHAKAX.
[epeunciieHHbIE BBIIIE MYHKTBI, & TaK-

K€ HaJM4Yue MCXOIHOW IVISAIHOJIOTHYC-

CKOH M METeOpoJOornuecKoi mHpopMma-

UM CYUTAEM JOCTATOUYHBIMHU JJIs pacye-

Ta COCTABIISIOIIMX CYMMapHOTO CTOKA U3

obnactu oneieHeHus B OacceiiHe o3epa

Meprdaxepa.

AWHAMUWKA NPUTOKA BOAbI
B 03EPO MEPLBAXEPA

Hanomnuenne o3epa Mepridaxepa mpo-
HCXOAUT MOYTH UCKIIOUYUTEIHHO 32 CUET
MIPUTOKA TAJOH CHETOBOM M JIeTHUKOBOM
BOJIBI € TUIOIIAAM Oacceiina, pacIoIoKeH-
HOM BBILIE MOANPYKUBAIOLIEH MJIOTUHBL.
[Toctynenne BoJIbI 10 TOBEPXHOCTH CO-
cennero neaHuka MOxubiii MHbIIBUEK
BO3MOXKHO C BECbMa OIPAaHHMUYEHHOHN €ro
MJIOMIAAH, TPUMBIKAIONIEH K MIOTHHE
(cM. puc. 4), ¥ CyIIECTBEHHO HE BIUSET
Ha HamoJHeHue o3epa. B mpuniune ue-
n1eco00pa3HoO OIEHUTH MOTEHIHAIBHO
BO3MOXKHOE yBEIWYEHUE 00bema mpo-
PBIBHOM BOJIHBI HA IIyTH OT KOHLIEBO 4a-
cTH JegHuKa VHBUIBUEK 10 THAPONOCTa
«Ycrbe» (cM. puc. 1) 3a cuer OOKOBBIX
MIPUTOKOB PEKH W MOCTYIUICHHS TTOBEPX-
HOCTHOTO ¥ TPYHTOBOTO CTOKa CO CKJIO-
HOB Oacceiina. Ckopee Bcero, cymmap-
HBIH BKJIQJ 9THX MCTOYHHKOB OKaXKETCS
HE3HAYUTENBHBIM, MTOCKOIBKY, CYAS 10
ruaporpadaM CTOKa Ha THIPOTOCTY
«YcTbe», MPOJOIKUTEIBHOCTh IPOPHIBA

cocrasiseT Bcero 8—10 mueit. Taknum 00-
pa3oM, mpeaiaraeMasi aBTOPOM OIIEHKa
COCTaBJISIOIINX MTPUTOKA B 03epo Mepii-
Gaxepa 1o ypaBHEHHUIO

VML = ng + Vsnow (39)
(rne Vo — OOBEM TassHUS CHeTa Ha
BHEJICTHUKOBOW 4yacTu OacceifHa o3epa
Mepubaxepa) ABIsIETCS BIOITHE 000CHO-
BaHHOI1. J[n1s onpenenenus oovema V,,,,,,
YUUTBIBasL, YTO HE3aBHCHMasl OLIEHKA CO-
CTABJISFONIUX ITOrO ypaBHEHUs Wy, u Vyyp
BEITIONTHSACTCS C TIOMOIIBI0 MOJICIH JICH-
HUKOBOTO CTOKa U 1o (opmyie (5), uc-
moyib3yeM BeIpaxenue (39) B ciemyro-
meM BHJIC:

Vsnow = VML - ng'

(40)

Pesynerarel pacuera Vi, Wy u Vi,
3a 1952-1985 romsr mpeacTaBICHH B
TabI. 3, a puc. 9 WILTIOCTPUPYET BPEMEH-
HOC M3MCHEHHUE 3TUX 00beMOB B 1952—
1985 romax. CyMMapHbIil 32 MIOHb—aB-
TYCT CTOK C Pa3UYHBIX MMOBEPXHOCTEH
B 0071aCTH OJICICHEHHSI PACCUUTAH C yUe-
TOM €XKETOJIHBIX KOJIeOaHuH Z,, y B KaX-
Jo#l u3 45 rpynn nenHukoB. B cooTBet-
ctBuu ¢ ypaBHeHusmu (10, 11) B aTom
CTOKE BBIJICJICHbI 00BEMBI TAsHUS JIbJA
I10J] MOPEHOM, OTKPBITOTO JIb/1a U JIETHE-
ro caera. O0beM TasHUS CHETa B MIOHE—
aBrycTe Ha BHEICAHUKOBOW YacTh Oac-
ceifna ozepa Mepiibaxepa onpeesneH mno
ypaBHeHuto (40). B xauecTBe BXOIHBIX
JMaHHBIX TPU IKCTPATOISIIUHA JTCTHUX
0CaJIKOB B 00IIaCTh OJNIEICHEHUS TI0 POp-
MyrnaM Tumna (21) ncmnoas30BaHbl HAOIO-
JieHns1 Ha MeTeocTaHuuu «Koiiaro», ko-
Topast ObuTa 3aKpbiTa ocae 1987 rona.
OtuMm ¢pakToM 00yCIIOBIICHA ATWHA MH-
TepBasia BpeMeHH B Tabmn. 3 u Ha puc. 9.
B nanpHelimem miaHUpyeTCS MOUCK
JIPYTOro UCTOYHHUKA HH(POPMAINHU TI0
TEeMIIepaType BO3AyXa M OCaJKaM — B
TaKuX TIO0ATHHBIX U PETHOHAIBHBIX 0a-
3ax gpaHHbX, kak CRU, GPCC, UDel,
APHRODITE.

B uTore pacdera coCTaBISFOIINX TIPH-
TOKa BOZIBI B 03epo Mepiibaxepa ycTaHOB-
JIEHO:

1) BKJIaJ TastHUS CE30HHOTO CHETa BO
BHEJEIHUKOBOIM 4acTh OacceliHa He-
CKOJIBKO MPEBBIIIAET [TOCTYIUICHHE BOJIBI
C IUIOIIAY ONEJCHEHUs, HECMOTPS Ha TO
YTO €€ COBPEMCHHEII pa3Mep COCTaBISACT
57,7% ot miomaan 6acceiHa BBIIIIE I1J10-
THHBI;

2) B cpenneM 3a 1952—-1985 ronsr
00BEMBI TasHUAST MHOTOJICTHUX 3aITacoB
7pIa U (GUpPHA M TasTHAS JETHETO CHEra
Ha TUIOIIA M OJIEICHEHNS OKa3aJIHCh IT0Y-
TH O/INHAKOBBIMH, XOTS HX COOTHOIIICHUE
(cM. Tabu. 3, puc. 9) nonBepKEHO 3HAUH-
TENBHBIM KOJICOAHWIM;

3) BpeMeHHOU TpeHa obbema V), B
tedeHue 1930-1997 rogoB mokasbiBaet
BO3pacTaHUE HAKOIUICHHUS U COPOCa BOIIBI
n3 03. Mepibaxepa, 9To cornacyercs ¢
yOBIBAIOIINM TPEHJIOM CYMMBI OCaJIKOB
3a MIOHb—CEHTAOPb M POCTOM CpelHei

JIeTHEeH TemMrepaTypbl BO3yXa Ha METEeO-
ctanuuu « Tsup-111anby.

SAKJTHOYEHUE

1. B pe3ynbrare pelieHus noCcTaBiIeH-
HBIX 337134 TOJyYeHa CIIeIyronias HoBas
nHpopmarus.

OOHOBIICHBI BEICOTHO-TUIOIIA/THBIE 12~
paMeTpsl oNieieHeHH B OacceiitHe ozepa
Meprbaxepa mmo coctostHuio Ha 2002 rog.
BriepBbie paccuntano u3MeHeHUE 00be-
Ma o3epa B Teuenue 1930-2005 ronos.

Pa3paborana MeTonnka ompeneIcHus
COCTABJISIOMMX NPHUTOKA BOJABI B 03.
Mepubaxepa, KoTopas BKJIIOUYaET cle-
Iyrome OJOKH: MOJCIIh HATTONHCHUS
03epa, SKCTPAITOJIIINS TEMITEPaTyphI BO3-
JIyXa U 0CaJKOB, MHTCHCHBHOCTD TastHUSA
JIeTHUKOB, CPE/IHSS TONIIMHA MOPEHHOTO
TIOKPOBA U €€ MPOCTPAHCTBEHHOE pactipe-
JIeNIeHNe, pacyeT ucmapeHus. B pe3ynb-
TaTe pacyetoB aas 1952-1985 rogos
YCTaHOBIIEHO, YTO B cpeanem 47,9%
oObema o3epa (hopMupyeTcs 3a cHeT Tasi-
HHS Ha JIeTHWKAX, a OCTalbHas BOJa
(52,1%) mocTtynaeT u3 BHEJIECIHUKOBOK
yacTu OacceiiHa. MUHUManIbHOE U Mak-
CHUMaJbHOE 3HAUCHMS ATUX HCTOYHHKOB
TIPUTOKA BOJBI B 03€PO COCTABIISAIOT CO-
otBeTcTBeHHO 17,8; 84,6 u 14,8; 82,2%.

2. VccnenoBanue, pacueTsl U IPOrHO3
9JIEMEHTOB MHOTOJIETHETO peKuMa 03.
Meprmdaxepa i IpyTUX MPOPHIBOOTIACHBIX
03€p MpPEeJCTaBIsSIET 3HAYNUTEIbHbBINA Ha-
YUHBII ¥ TPaKTUYECKUIl HHTEpeC 110 MHO-
ruM npuanHaM. [lepeuncium HeKoTopbie
13 HUX.

He BbISICHEHBI IPUYMHBI 1 MEXaHU3M
MPOpPBIBA 03epa IPH 3HAYCHUSIX ero 00be-
Ma, Pa3IMIAOIIXCS MEXIy COO0H B 2,6
pasza (cM. Tabm. 1), m KomeOaHUIX JaThI
HayaJia TIpophIBa C CEPEUHBI Masi 10 ce-
penunsl okTsI0pst [24]. TTo aToMy noBOY
BBICKA3bIBAJINCh Pa3IMYHBIC KAuCCTBCH-
HBIE THITOTE3bI, OTHAKO KOJIMIECTBEHHOE
UX TIOATBEPKICHHUE ITOKA HE MOTYUICHO.

Hepemiennoii ocraercst mpakTHUECKU
Ba)kKHas 3ajjada IMPOTHO3a JaThl Hadaja
TIPOPBIBA, XOTS YK€ OBLTH IOTydeHBI 00-
HaJeKMUBaIOIINeE pe3yybTarsl [12], ocHO-
BaHHBIC Ha CTaHJAPTHBIX HAOIIONEHMSX
Ha mereoctanuu «Koitmo». K coxane-
HUIO, 3Ta CTAHIINSA JaBHO 3aKPHITa, a IPY-
r'Me aHAJIOTMYHbIC TTYHKThI HAOIIOICHUM
B Oacceiine pexu Capblkac OTCyT-
CTBYIOT.

He u3y4ens1 Bo3MOXXHOCTH Habmroze-
HUS 32 HAIlOJIHEHUEM 03epa ¢ MTOMOIIBI0
CIIyTHHUKOBOT'O U HA3€MHOTO MOHUTOPHUH-
ra. OnpeieJICHHBIC TICPCIICKTUBEI B ATOM
HaIpaBJICHUH OTKPBIBAIOTCS B pe3yJIbTare
COBMECTHBIX INIAIHMOIOTHYECKUX U Te0-
(usnyecknx padoT CHeUaIucToB U3 AB-
ctpun, [epmannu u Kuprusuu B 6acceii-
He jennuka Mubutbaek [24].

Brusinue karactpoduyeckux npopbl-
BOB BOJIbI M3 03epa Mepribaxepa Ha -
porpads! croka pek Mubuisaek, Capblpkac
n AKCy HEoOXOIMMO YYUTHIBATH INPHU
OCBOGHHUH TPUPOJHBIX U THUIPOIHEPTETH-
YEeCKHX PECypCOB 3THX 0acceiHOB, IO-



CKOJIBbKY PacIpOCTPaHCHUE IPOPHIBHON
BOJIHEI 3apeructpuposano [33] Ha pac-
ctostHum 150 kM OT MecTa ee 00pa3oBaHMsL.

3. U3BecTHO [4, 5], 4TO MPUYUHOMU
MPOPHIBA TIISIIHOTCHHBIX 03€p MOXKET
OBITh pa3pylICHUE IUIOTHHBI BCIICACTBHE
OKCTPEMAJILHOI'O ITPUTOKA TaJIon BOJABI, a
TaKOKe T0Ta/IaHKsl B 03€pO JIABUHHBIX, Ce-

JIEBBIX M ONON3HEBBIX Macc. Crienosa-
TEJIbHO, HAJMYUE 03€p MOXKET Kak CIIy-
KHUTh OCHOBHBIM (DAaKTOPOM 00pa3oBaHUst
MIPOPBIBHOM BOJIHBI U (WJIN) Cellsl, TaK U
MHOTOKpPaTHO yCHJIUBAThb CEJIEBOM Mpo-
ecc, Pa3pyIUBIINNA 03EPHYIO TUIOTHHY.
B ToM 1 B 1pyrom cirygae 3agadeil cucre-
MBI 3al[UTHl HACEJICHHBIX MYHKTOB U CO-

[UABHOW WHPPACTPYKTYPHI SBISIETCSA
OlleHKa 00BeMa MPOPBIBHON BOJHBI MTPH
paspylIeHud TUIOTHHBI OJHOTO MJIM HE-
CKOJIBKHX BBIIIEPACTIONOKEHHBIX TISIIHO-
TEHHBIX 03ep (ITH CBEACHUS IS 03.
Mepribaxepa MorydeHsl My TeM PUMEHE-
HUSI M3JI0KEHHBIX BBIIIE METOIOB U IIPH-
BEJICHBI B Ta0I. 1, 3).
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