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NMPEOHCIIOBHE

Ynosnersopenue notpebHOCTeH B BOJE pasiMuHBIX OTpacied XO3sicTBa
GO/IBLIOTO YHCIa APMIHBIX M MOJYAPH/IHBIX PAHOHOB TECHO CBA3AHO C yIlywylle-
HHEM KauyeCcTBa MPOrHO30B BOOHOIO pexuma ropHeix pek. I[lyTh K nMoBbiieHH o
ONEepaTHBHOCTH, [ETATBHOCTH M HAIeKHOCTM TAKHX MPOTHO30B 3aK/0YaeTcs B
Pa3BUTHH METOIOB MaTeMAdTHYECKOro MOACTMPOBAHHA pPeYHOTO CTOKA M MX
BHE[IpEHHH B MpPaKTHKY T[HOPOJIOTHYeCKOTo NporHo3upoBaHua. OcHOBOH TpH
CO3[IaHHK MoJielieH (OPMHPOBAHHA CTOKA CIYXKaT CyUlecTBYHIMe pHU3HUecKHe
TNpeJICTABIIEHHA O XapaKTepe IPOTeKAHWA NPOLeccOB BOJI0OOMeHa M BIIMAHHH
Ha CTOK pasHpIX cToKo0DOpasywwrx ¢aktopos. CoBeplieHCTBOBaHHE COCOGOB
pacyeTa M MNpOrHo3a CTOKa, TMpUBOALLEE K YBeJIHYEHHI MX TOYHOCTH, COCTOHT
B NOCTENEeHHOM Mlepexofe OT MPOCTHIX PerpecCHOHHBIX 3aBHCHMMOCTeH K KOHLET-
TyallbHbIM MOJENIAM, a OT HUX — K PasBHTHIM (PH3UKO-MaTeMaTHYECKHM MO[Ie-
nsm dopympoBanns croka. K HacToAlemy BpeMeHH cO3[aHbl pasHOOGpasHbie
KOHLENTYa&IbHBIE MOJIE/IH TATOTO M [10%/IeBOT0 CTOKA, NO3BOJALINE HMHUTHPO-
BaTb MpOLECChl CHErOHAKOIUIEHHA W CHeroTasHWsA, (MIbTPAUMH BO/JbI B NOYBY,
CTeKAHHUA, UCTIAPEHUSA U 1P,

Pa3zpaGoTka afleKBaTHOrO ONMCAHUA MpoOLEcCOB (OPMHUPOBAHMA CTOKA rop-
HbIX PEK HATANKWBACTCA HA W3BECTHbIC TPYAHOCTH, Bbi3BaHHBIE CheUM(pUKON
TOPHBIX YCTIOBHMH, XapaKTepU3YWIUMXCA OOJBIIOH MpPOCTPaHCTBEHHOH M3MeEH-
UYMBOCTbIO (H3MKO-reorpadMuecKHX H TUIPOMETEOpOIIOrHYeCKHX (aKTOpoB,
a TaK)e OTCYTCTBMEM MM MAajoH penpe3eHTATHBHOCTbIO JaHHBIX HAOI0JeHHHA
Ha MHOrMx BojocGopax. [IMCTAHUMOHHAsA WHOMKALUMA NOBEPXHOCTH TOPHBIX
DacceitnoB ¢ MUC3 moxer obeclleunTs peryaspHoe MojlyyeHHe MHGOpPMALHH O
OHHAMHMKE THIPOJIOTHYECKHX TpOleccOB HA HHX H 0!3 H3MEHEHHAX THIIPOJIO-
THYeCKMX XapakTepHcTHK. IlpociexuBaHue BpeMEHHOTO XOJd@ 3aCHEXEHHOCTH
BOJOCOOPOB M OPYrHX XapaKTEPHCTHK CHEXHOro NOKPOBa MO3BOJIAET HCIONb-
30BaTh MONy4YeHHbIe [1aHHbIE B MOJEIAX COBMECTHO C Ha3eMHbIMH B KayecTBe
BXOIOHbIX NepeMeHHBIX M MX HAyalbHbIX 3HAYEHHH, a TaKxke [UIA HICHTHDHUKE-
UMM TapamMeTpOB MOENH H TeKYllUeH KOpPpPeKTHPOBKH pe3yJbTaTOB pacuyera.
Taxo# nogxon npeanonaraeT aganTauKio CTPYKTYpPbl MOJIEIH K JIaHHbIM [IMCTaH-
UMOHHOTO 30HgMpoBaHus. CyulecTBeHHble TpeDOBAHMA NpPEIbABIAWTICA NPH
3TOM K KayecTBY CHNYTHHKOBOH MH()OpPMAaUMH, ee [OBTOPHOCTH, pa3pelleHHIo
u np. Co3gaHue COBEpLIEHHBIX METOMK aHAIH3a [IMCTAHIMOHHOH HH(OpMaLuH,
TnpeycMaTpUBAaOWMX, B HaCTHOCTH, 0GpabOTKy MaHHBIX ¢ Nomouibio 3BM
BMECTO BH3yalnbHOTro. fewiddpHpOBAHUA, [O3BOIMT PACCYMTHIBATL CTOK C
MOMOLIbI0 MOJIETH B OTIepaTHBHOM PeXKHME.

OBUMPHOCTh Kpyra BOMPOCOB, BOZHMKAWMX 0NpU paspabotke monened
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GOpMHMPOBAaHHA CTOKA TOPHBIX PEK, PACCUMTAHHBIX HA NpHMeHeHHe IaHHBIX
MMCTAHUMOHHOTO 3OHIMPOBaHMA,  Npejofipefendna CTPYKTypy HacTosleH
pabotser. IlocTaHOBKe 3aayn MCMONL30BAHMA B NMOAOGHBIX MONENAX WHOpMa-
mu ¢ HC3 nocesweHo BBenetue. B I rnase obeysxmates criocobsr 06paboTKH
H pe3ynbTaTel CIYTHHKOBBIX H aBHALUMOHHBIX HaGMIOAEHHH 3a MpeaHa3HayaeMbl-
M Ul BBOMA B MOMeNb XapaKTePHCTMKAMHM cHexxHoro mokposa. Bo II riase
Ha KOHKPETHBIX TIpUMepax MPOCIexXeHO Pa3sBHTHE [AHHBIX MOJCNCH OT NPOCThIX,
OCHOBaHHbIX H3 HCMONB30BAHHH KOPPETAUMOHHBIX CBA3EH MeX(1y XapakTe-
PHCTHKAMH CHEXHOTO IOKPOBA H CTOKOM, [0 JeTa/lIbHO pa3paboTaHHBIX, N03BO-
NSIOWMX TNpY BBEJCHMM CNYTHAKOBOH MHGOPMAaLHH OCYLIeCTBIAThL MPOTHO3bI
CTOKa B peanbHOM MmaclurabGe BpemeHH. 37ech e paccMOTpeH psj criocoGos
3afaHus mapamerpoB mopeneil. B III rnaBe H3/10KeHb! pe3ysnbTaThl MOMIETHPO-
BaHMA TAJOr0 CTOKA FOPHBIX PeK C IIpUMEHEHHEeM CIYTHHKOBOH HHopMaLmy,
[POBOAMBLICTOCA aBTOPOM B PaMKaX HCCIIEOBAHHH CeKTOpa MO[IeTHPOBAHHA
ruaposiornyeckHx mpoueccoB HMucrutyra sopunix npoGnem AH CCCP. OGpa-
60TKA M AHATM3 CIYTHUKOBBIX JaHHBIX, HCIIONB30BABIIHXCA B MOJIE/IH, A TAKKE
pacyeTbl MO ITHM [IaHHBIM XapaKTePHCTHK 3aCHEKEHHOCTH BhIIONHEHBI B
UBIT AH CCCP J1.K. flonnasckoit, KoTOpo# aBTOp NPHHOCHT NyBokyk G-
rofapHoCTb.

AsTop Gnaromape A-py ¢u3.-mar. Hayk npod. JI.C. KyumeHTy, HHHIMATOPY
HATMCAHHA [JaHHOH MOHOTpadMH, TPOYHTABIIEMY PYKOIMCh, 33 MOCTOAHHBIMA
MHTepec K pabore M ee KpHTHYECKOE 0BCYKIOCHHE.

ABtop Bechma npusnarened H.K. Mamoxwunoii 3a mnomomps B HOATOTOBKE
MaTepuasioB. ABTOp BplpaxkaeT G/1arofapHocTs KaHi. TexH. Hayk M. Iilerumc
3a MpefoCTaBlieHHe JAHHBIX HAGIIONEHHH W KOHCYNIbTAlMH, KaH[. reorp. Hayk
M.B.[JroprepoBy 3a lipe/lOCTaB/IeHHe MATEPHATIOB, KaH/l. reorp. HayK H.A. Hasa-
poBy, KaHz. reorp. Hayk 10.I'. MoToBwioBy, KaH[l. pH3-MaT. HayK B.H. Ilemu-
MOBY 3a 0BCYXIeHUA paGoThl W LEHHbIE COBETHI, a Takke HAYUHOMY pefakIopy
KaH[1. reorp. Hayk A.®. Mauapiay.



BBEIAEHHE

Cymecrsymume METO/IbI pacyerd M I[pOrHo3a Talloro Crokd ['Op}lblx pex
OCHOBAHBl Ha MaTeMATHUYECKHX MOJENAX, COOTBETCTBYIOWIHX (H3IMYECKHM
npoueccam cTokooOpazopanna. Kiace Mopened onpefensercs CIOXKHOCTbIO
MAaTeMAaTHYECKOTO OMHMCAHWA ITHX IIPOLECCOB — OT CPAaBHHTEIBHO IPOCTBIX
anreOpantecKnX anlipOKCHMaUMié M YpaBHeHHH perpeccHd [0 ypaBHEHHH marte-
matuueckod ¢usuku. HanBonee pacnpocipaHeHbl perpecCHOHHble M KOHIEI-
TyaibHble MOzend. Pazpabotka fAetanmbHbix GU3UKO-MATEMATHUECKNUX MOeneH
1S YCITOBHH TOPHBIX BOOOCGOPOB 3aTpyAHeHd BOJIbLIOH H3MEHUHBOCTHIO CTOKO-
$OPMHUpYIOUIMX (PAKTOPOB 110 TEPPUTOPHH H CJOXHOCTBI) OIpEleeHUA 110
ITOH NpHUMHE NAPAMETPOB MOMENH.

TIpH CO3OaHWM perpecCHOHHBIX MOENEH, TpPeAHA3HAUSHHBIX V1A pacyera
00beMOB CTOKA Yepe3 3aMbIKAIWMA CTBOP 33 KOHKPETHBIH OTPE30K BPEeMEHH,
B pOJIH NpeIHKTOPOB Yaule BCero MCHIONb3YKWT CTEIICHb 34CHEXKEHHOCTH BOJO-
cB0pa MM 3HAYCHWA CHETO3ANAcOB HA ONpeleseHHYI0 [aTy. B pa3BUThIX KOHLEI-
TY&IbHBIX MOJENAX PEYHOTO CTOKY OOBLIUHO copepaTcs OIOKH pacyera cHero-
HAKOIUTEHUs ¥ CHeroTasHuA, (hOpPMHPOBAHHA BIIAr03aliacoB MOYBBI, [IOBE PXHOCT-
HOTO M TOJNOBEPXHOCTHOTO CTEeKAHMA, NMOTeph HA (HIBTPALMI0 B Iy OHHHBIC
TOPU3OHTEI, Wenapenne W 11p. OCHOBHYI0 CTTIOXHOCTh NPH paspaboTke MOI0BHbIX
MOJie/leil TipeficTaBifAeT KaMMBpoBKa napamerpos. CTellens JeTaH3alnn MOJIeTH
B 3HAUMTE/ILHOH Mepe ollpelienfAeTcs HATHYHEM H KaUecTBOM TMIPOMETE0 POIOTH-
YeCKHX JAHHBIX ¥ HHDOPMAIMH O XapaKTepHCTHKAX BOZOCO0pA, HCNOMb3YeMbIX
mist KanuOpoBku. OTCYTCTBHE 5THX [aHHBIX V1A MICHTHGHKAUMK MapaMeTpOB
BbIHYXK/IAeT MPUMEHATh METOAbl OnTHMM3auMH. COOTBETCTBHE MOIETH HMMTH-
pyeMbiM MpolgccaM (POpPMHPOBAHMA CTOKd Ha BOIOCCOpe npoBepseIcs Co-
NOCTABJIEHHEM PACCUMTAHHBIX M (PAKTHUCCKHX FHIPOTPagoB CTOKA.

W3-3a HepocTaroyHoCTH M C1abOH NMpecTaBHTEIbHOCTH CYLIECTBYIOLMX FHII-
pOMeTeoPONoruuecKux HablwaeHHii Ha TOpHBIX Bofocbopax, a Takxke DONBLIOH
TMeCTpOTH! 3HAYeHHH UX NapameTpoB MPH Nepexofie OT TOYKH K TOUKe /1A Kaaub-
POBKHM Mope/eil TpeDyercs NpHBIIEYcHHe BCEH BO3MOMXHOH MH(OpMauuu o
IMHAMMKe IpoueccoB  cTokooOpasoBawua W crekanusa. O6mivHO  aTy
MHQOPMALMIO TIONYYANK N[O JAHHBIM PeryNAPHOH IMIPOMETE0CeTH, U3IMepEHHH
Hd 3KCIepHMEHTAIbHEIX BOJOcOOpax, aBUaHaGMwneHw M 23pohOTOCHEMKH,
a TaKxe C MOMOLIbK pacueTHbIX MeTofoB. CyIUECTBEHHBIM [IONO/THEHHEM K
Ha3BaHHOH MH(OPMALMH MOTYT CIY/KHTb IaHHble, 110/1yyaeMbie NIPH CEMKE H3
Kocmoca. HauBonee BaHbpie CBOWCTBA ITHX [JaHHBIX TPH WX HMCIOJIb30BAHWH
B MOJE/AX — OGONBLIOA MPOCTPAHCTBEHHBIA OXBAT, HOBTOPHOCTH H OCpE/IHEHHE
no miowanu. Ha cnyTHHKOBOM CHHMKE,OCBelA0IieM (TTOBEPXHOCTh HE TOIlb-
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KO Hccaedyemoro GacceHHd., HO M BCIO NPHIETaWYH TOPHY TeppHTOPHIO,
3areyaT/icHO MIHOBEHHOE COCTOAHHE BONLLUIOTO KOMKYCCTRA XAPAK TEPHCTHK
pof0cBOpd. He OCTYNHBIX OJHOBPEMEHHBIM HA3eMHbIM H3MEPeHHAM  HITH
aspodotocbemie. 1o cnyTHHKOBBIM W300pa)eHHAM oOflpeensTcs 0cobeH-
HOCTH pelibechd GaccedHd, creneHb 3acHEXRKEHHOCTH M paclipe/ie/leHHe pacTHTeb-
HOCTH B HEM, HJIMYMEe BHYTPUMACCOBOH WIHM (PPOHTAIBHOH 0O/14a4HOCTH,

K Hacrosuemy Bpemenu paspaGotausi criocoboi onpenenenns ¢ UC3 pazme-
POB 3aCHEXeHHbIX IUTOWAeH M BbICOThI CE30HHOH CHErOBOW I'PAHMLbI, IPHIOM-
Hble JUIA HCMOJIB30BAHHA B UEJIAX HMHMTAUMH M TPOTHO3a TAJIOTO CTOKA FOPHBIX
peK, 4TO MpPHBOAMT K MOBBIIEHHI0 KayecTBa MPOM3BOMMMbLIX pacuetor. [lo
ouenke ILA. Kacrpywyumo u np. [137], TouHOCTb MPOrHO30B CTOKA B pe3yilb-
vate BBefenua wrdopmaunn ¢ UC3 B TpagMuMOHHbIE NPOrHOCTHYECKHE 3aBH-
CHMOCTH Bo3pocna Ha 8—10%. AHanoruuHpiit pesynstar Geur nonmyuen [171]
NpU NMPOrHo3ax CTOKa 3a TP ce30Ha 1A Tpex DaccedHoB B KanmudopHHH —
ouwMbKa MpPOrHO3a MpH HCMOJB30B3HMM CTYTHUKOBBIX HAHHBIX CHM3Wnach ¢ 15
1o 10%.

Waentnduxauna napameTpoB “Mofelled M YTOUHEHHE HMX CTPYKTYphl IO
CITY THUKOBbIM JIaHHbIM O 3aCHeKEHHOCTH NPOM3BOIATCA TIPH HEMOCPEACTBEHHOM
BBeJIEHHH NOCJIeIHHX B MOJE/IM B KauecTBe NepeMeHHbIX WM 11yTeM cpaBHeHUsA
MOYYeHHbIX MPH aHann3e cHUMKOB ¢ UC3 1 paccumTantbiX N0 MOJIENH 3HAYEHHH
XdpaKTepPHCTHK CHEXHOro MokpoBa. OO6biyHO TakuMm obpasom nonbuparwtcs
KO3hQUUHEHTbI PErpecCHOHHBIX 3aBHCHMOCTEH CTelleHH 3aCHeCHHOCTH HITH
CHEro3anacoB cO CTOKOM, KOJ(hGHUHEHTBI paclpefiefleHHH CHEro3anacos no
BbicoTe DacceiHa, KOI(QQHUHEHTbl CTaHBAHHA, a TAKXKe JIpyTHe MapaMeTpbl.
B pane mopjened HauanbHble 3HauYeHHMA TOKPLITOCTH BOOOCOOpOB cHeroM M
CHEro3anacoB ONpefenfATCA M Ha KaXIOM 3Tarle pacyeTd KOpPpPeKTHPYIOTCA Ha
OCHOBE [JAHHBIX AUCTAHIHOHHOrO 30HOMPOBAHHA.

Moo GHeIA Moaxo GbUT peann3oBaH HAMHM NMpPH pa3paboTke METOOUKH pacue-
12 ruaporpaga Tazoro CToKa ¢ MCMoNb30BaHHEM CIYTHHKOBOH HMHGOpMaLuu
HA mpumepe ponocbopoR pex, cTexawumx ¢ Yarkansckoro xpe6ra (3anaguerit
Tans-llanp) (rn. 3). C nomowbio Mogenu GOpMHPOBAHMA CHEXHOTO MOKPOBA
H CHErOTAAHHA [UIA KaXIbIX CYTOK pACCYMTBHIBAIHCh CTElEHb 34CHEXKEHHOCTH
Bo/locBopa, BBICOTHOE pachpefienicHWe 3aMAcOB BOMABI B CHEXHOM TOKpOBeE,
TOJIOXKEHHE CE30HHOW CHeroBOW IpaHMIlbl, @ TAKKE 3HAYeHHA IOCTYTUICHHH
TANOH BOMbI HA TIOBEPXHOCTb OT/ENbHBIX BBICOTHBIX 30H H-BCero Boaocbopa B
uesioM. BenMuMHBI TOCTYNUIeHMA TNepecudThiBanuck B 6roke TpaHcdopmauuu
B ruAporpad) CToKa B 3aMpIKa0LIEM CTBOPE, CPABHHBABILMICA ¢ PAKTHYECKUM.
ITo TB n3obpaxeHHAM C METEOPONOTHYECKUX W TipvpopHopecypcHmx UC3 3a
MnocrneaoBaTe1bHbIe CPOKH OIpeIeJIAITACL CTeNMeHb MOKPBLITOCTH BOﬂOCﬁOpﬂ
CHeTOM M BbICOTA CHETOBOIl JIMHWH, CONOCTABIIeHHe 3HAUCHHH KOTOPBIX C pe3yiip-
TATAMH pAcueTOB IO MOJENH MO3BOJIHIO MPOBECTH KATHOPOBKY NOC/IeHeH —
3a/1aTh 3HAYeHHA KOdpOUIHEHTOB CTAMBAHHA H BbIGPAaTh BHI BBHICOTHBIX pacTipe-
fleJIeHH MeTeo3/1eMeHTOB. XapakKTepHCTHKH CHEXHOTro MOKPOBA OlieHWBanuch
NpH BH3Y&IbHOM [elIMpPUPOBAHUH CHUMKOB M MpH MX 06paboTke Ha BHpeo-
KOMIUIEKCE.

Hcnonb3oBaHne ClyTHHKOBBIX [JAHHBIX NP MOICTHPOBAHMK CTOka orpamu-
YHBAETCH M3-32 HEBO3MOXHOCTH MOJIyyeHHs B BUOIMMOM M Bixnem YK Oxana-
3oHax MHGOPMAUHM O 3aKPBITEIX OGnakamu y9acTKAX 3eMHOH noepxmocTH.
o cpasHenuio ¢ aspodorocHumKamu cryTHukossie TB u UK H306pareHus
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XapakTepusylorca Oonee HM3KOH paspeluawolled crnocobHOcTbio, BONBIIMM
YHCIIOM TOMEX, MEHbLUMM KOJIMYeCTBOM rIpajaunii (OTOTOHA, CTPOYHOCTBIO
TB u toueunoctsio MK n3o6paxenui. OumMbky B OTpeieieHuy 3acHEeKEHHOCTH
06b1YyHO ObIBaloT BbI3BaHBI HEBBICOKHM ‘KayeCTBOM CIIYTHHKOBBIX [aHHBIX —
HEOCTATOUHBIM Pa3pellleHieM CHHMKOB, HATHYHEM NepPCeKTUBHBIX HCKAXKEeHHH
M T.II. — WIH NOTPeULIHOCTAMH HX 06paborkH. K nocieHHM OTHOCATCH OLUMOKH
npenBapUTeNlbHOH 00paboTKH, HETOYHOCTH reorpaMyecKoi NpHBA3KH, NOrpeL-
HocTH TpaHcdopmupoBaHua, neuwmdbpuporanus u np. TounocTs newmdgpuposa-
HHA CHUMKOB CYIIECTBEHHO 3aBHCHMT OT HajMuHA OGNAayHOCTH, 3aTeHeHHOCTH
BoocGOpa M CTeNeHH ero MOKpBITHA JlecoM. B mepHon MHTEHCHBHOTO CHero-
TasgHUA OWMOKH (GUKCAMM TOJIONKEHHA CHEeroBOW CPAHUIBI BO3PACTANT W3-32
NOABIIEHUSA TIPOTAJIHH.

HecmoTps HA OTAenbHbie HENOCTATKM CNYTHUKOBOH MHGOpPMALMH, MCIOIIb-
30BaHHE ee COBMECTHO C TPAaJMUMOHHBIMHM [IaHHBIMH IIPH MOJEJIHPOBAHHH
TA/I0r0 CTOKA rOPHLIX PeK OTKPbIBAeT LIMPOKHE BO3MOXKHOCTH [UIS COBEpLIEHCT-
BOBAHHA MOJIeNIEH M TeM CAMbIM CO3/laeT HOBYI0 METOAMYECKYI0 OCHOBY pacue-
TOB M MPOrHO30B ruaporpaca. Beenenne pesynsratos chemku ¢ HC3 B nono6-
HY0 MOOenb, xak Obuio oTMeveHo [178], menecooBpasHo no coobpakeHHAM
ronmoczu OLIEHKH BEIMYHH CTOKAa [UIA BOJOCOOpPOB IUIOIA[bK) He MeHee
2.5 xm’-



TITABA 1

CIIYTHUKOBASA W MOOCIYTHHKOBAS HH®OPMAIIWA
O CHEXHOM IOKPOBE I'OPHbIX BOOOCBOPOB

Yenex co3manua Mojend (GOpMHPOBAHMA CTOKA FOPHOH peKH CO CHETOBBIM
THTIOM ITMTaHHA 3aBMCHT B OCHOBHOM OT NpPAaBMIIBHOCTH OIMCAHMA peXMMa
MOCTYIUIEHHH Ha ,Bonocﬁop Tanioi BOJIBI, ONpENIeNAIOWEroCs B CBOK Ouepe/h
XOJIOM BpEMEHHBIX H TPOCTPAHCTBEHHBIX H3MEHEHHH 3aMacoB BOMIBI B CHere.
JInA OleHKH TNOCTYIUIEHHH M MOCTE/IYIOUIer0 pacyeTa CTOKAa BechbMa BaKHbI
TaKKe TaKHe XapaKTePUCTHKH CHEXHOro MOKpOBa, KaK pachpeleleHHe ero
Mo BbICOTe BomocBopa, mIowaab MOKpbITOH CHETOM 4YacTH GacceiHa H BLICOTHOE
TIOJIOJKEHWEe TPAaHHMLl 3aCHEXEHHBIX YYACTKOB, MPOAOJIKUTENbHOCTb 3ajleraHuA
CHera B KaIOH BbICOTHOH 30He, ero riyGHHa M IUIOTHOCTb. 3HaUeHUsA MHOTHX
M3 Ha3BaHHBIX BETMYMH MOTYT GbITh HailIeHb! MO JUCTAHUMOHHOH HHGDOPMALMH.
DopMe1 ee HCIIONb30BAHUA NIPH MOJIE/IHPOBAHHH TAJIOT0 CTOKA, KAK OTMEYanoch
BO BBemeHuH, Becbma pa3zHoOOpasHpl M OIpefeNATCA XapaKTepoOM CaMHX
mopened. [log Takum yrnom 3peHHs 3Ta MHGOPMALMA O CHEXXHOM MOKpPOBE H
cnocoBb1 ee 06pabOTKH M paccMaTpPHBAIOTCA B HACTOAILIEH TTaBe.

1.1. ONMPEAEITEHHE XAPAKTEPHCTHK CHEXHOI'O NMOKPOBA
MO0 NUCTAHLIIHOHHBIM NAHHBIM

PaBotel, mocBAuIeHHbIE H3YYEHHID CHEXXHOTO MOKpoBa To naHHeim WC3,
Hayanu MNoMABIAThCA ¢ 1962 r., Bckope Mmocie 3aMycKOB MEPBBIX METEOCHYT-
mikoB “TIROS”. IlepBoHauanmpHO MO M300p2KeHHWAM B BHOIMMOM [IMama3’oHe
HCCIIe/IOBATelIM BBIABIANH BO3MOXHOCTH KapTHPOBAHHA CHera WM MIOeHTHH-
KalM¥ C TOMOIIBI0 Ha3eMHbIX [aHHBIX TPaHHI ero 3aneraHus. IIpuHIMTEI
pacro3HaBaHWA CHera Ha CIyTHUKOBBIX CHHMKaX 3aKpelUTAIKch B AeumdpoBoy-
HBIX MPH3HAKAX CHEXKHOTO MOKPOBA, & TOYHOCTH HAHECEHHA T'PAHHIL 3aCHE)XKeHHbIX
IJIOLAMieH ONpeNenAnace B OCHOBHOM pa3pellieHHeM CheMOYHOH amnmapaTyphl
H pa3paboTaHHOCTBIO cnmocoba NMPHBA3KH H300GpakeHud K Tonorpaduyeckoi
ocHoBe. JlaHHble c 3amyuenHoro B 1972 r. cnythuka “Landsat-1"" (“ERTS”)
MMeITH pa3peleHue Ha MectHocTH 10 80 M, HO M3-3a PeKOH MOBTOPAEMOCTH —
pa3 B 18 gHeit — He MOI/IM TOJIHOCTBI0 3aMEHMTh HHGOPMALMIO C METEOPOJIOrH-
yeckux MC3. Hapagy co CHHMKamH ¢ IMJIOTHPYEMBIX KOCMHYECKHX ammapa-
TOB OHM YACTO CIYXHIH B KAauyecTBe JTANOHHbIX. Pe3ysbTaThl 30HIMpoBaHus
MOKPBITBIX CHErOM IUIOWIAfieH ¢ MOMOMIBIO YeThIPEXKAHATBHOTO CKaHHpyIoIero
pajiMOMeTpa, YCTAHOBJIEHHOTO Ha CIYTHHKE »Landsat-1", CTHMYIIHPOBAJTH Tipo-
BeJleHHe MCCTE/IOBAHHI COCTOAHHA CHEXHOrO TMOKPOBA M €0 CTpyKTyper ¢
HCIIONTb30BaHHeM JAHHBIX MHOTO30HAaIIBHOH CheMKH.

Ha cremyomem stane paGot no cospaxuio crocoGOB NpHema, o6paGorku u



NMPHMEHEHHA [HCTAHUMOHHOH HHQOPMALMH, B YAaCTHOCTH, JUIA C/IEXEHHA 3a
OMHAMHKOH CHEXHOTO MOKPOBA M ONpelielleHHA ero XapaKTepHCTHK o0coboe
BHMMaHHe HaudHaeT y/e/sATbcA pa3paboTke onepaTHBHbIX crnocoboB. Buicokas
CKOpOCTb Mepelnayd [1aHHbIX obecreuMBanach ycraHoBkou Ha MC3 ckanupyio-
IWMX NAaTYHKOB BHOCOMHGOPMALMH, YTO B CBOK OYepe/b NPHBENO K CO3AaHHIO
TIPHHLKIHAILHO HOBBIX MeTOIMK 006paboTku 310# MHbOpMaumMu Ha Ga3ze aHalo-
roBOH M UM(POBOH BBINHCIIMTEIBHOM TeXHHKH. [TosBUNIKCh paBoTel, MoaTBepxk-
JaBLUIHE BO3MOXHOCTb OUEHKH 33aCHEXEHHOCTH TOpHbIX BOAOCBOPOB Mo chyT-
HMKOBBIM [aHHBIM MPH pacyeTax H MPOrHO3ax TAIOro CTOKa.

B Hactosiuiee Bpemsa cheMkH ¢ MC3 narot oBumMpHyto HHGOPMALHID O CHexX-
HOM TMOKpOBe Ha rio0anbHOM, perHoOHajibHOM M JIOKalbHOM YpoBHAX. OHu
Be/lyTCA B pasnuyHbiX yuyacTkax Bumumoro (TB wu3oBpaxenus, A= 0,4-—
0,7 mxm), 6nuxnero UK (A =0,7—1,3 mxm) u Termosoro UK (A =8—12 mxm)
[Mana3’oHOB CMeKTpa, B MHMKpOBONMHOBOW 30He (A = 0,1-30 cm), a Takxke
BKIIOYAKT B cebA yepHOo-Oenylo, UBETHYIO H CMEeKTPO30HANbHYK (OTOCHEMKH.
CreneHs FeHepaJIu3alMH I1EMEHTOB ﬂORCTHHﬂiOLLleﬁ ﬂOBEpXHOCTH IUTA Kaxaoro
CIIEKTPAJIbHOIO [1Malla30Ha, maciutaba cHUMKA W pa:pemammeﬁ crnocoOHOCTH
M300paxKeHHA ONpefensAeT XapakTep NpPUMEHEHHA M BO3MOXHOCTH KOHKpET-
HOTO BH/JA ChEMKH TMPH M3YUEHHH CHEXXHOrO NMOKpoBa. MHOro30HabHbIe CheMKH
B BUIMMOM H GnuxHem MK nuMamasoHax cnysaT A1 KapTUPOBAHHA CHEXHOTO
MOKpOBa U ONpeJieieHHA BbICOThI CHEroBOW JTMHMH. M3BecTHBI Takke MOMBITKH
HIEHTUDHKALMH CYXOTO H TaILLEro CHera Ha OCHOBe JaHHBbIX, MOCTYMAWLMX MO
kaHanam 0,5-0,6 mxm (0,6-0,7 mxm) u 0,8—1,1 mxm [176, 188]. Io unop-
mauuu B TerioBom MK nmanazone onpenensiercss Temneparypa nojcTHIAKLIEHR
MOBEPXHOCTH. 3TH [aHHbIE MOXHO MCMOIB30BaTh 1A HHTEPMONAUWM pe3yibTa-
TOB Ha3leMHbIX HaOIw[eHMA 3a Temmeparypod. MeToasl MHKpPOBOITHOBOIO
30H/IMPOBAHHA CHEXHOTrO NMOKPOBA Mpe[Ha3HayeHbl [J1A ONpee/leHHs pa3MepoB
Wiouanei 3aJieraHMsi CHera, ero TOJILUMHBI, CHero3amacoB M mnp. Pesynbratsi
HCCJIe[IOBaHHH C MCTIO/Ib30BaHHEM ITUX MeTOZOB M3NI0XeHbl B pa3fene 1.4.

CreneHb 3acHeXeHHOCTH Bofocbopa (MM COOTBETCTBYIOLIAA €H BbICOTA CHe-
rOBOH JIHHMH) — OJIHA M3 XapPAKTEPHCTHK CHEXHOTO MOKPOBA, HCMONb3yeMas
npu pacyerax obvema croka. CBA3b ITHUX BeIHYHH OCHOBAHA Ha COOTBETCTBHH
3HAYeHHA OOJIK IUTOLIaaM, TlOKprTOlul CHerom, BO[JO3anacaM eilue HecTaABIUEro
CHera Kak C/1010 CTOKa 3a OCTABILUMHACA TEepHO/L MONOBOBA, NIPHYEM XapakKTep
ITOH CBS3M He MeHAeTCA OT roma k rogy [75]. 3anacel Bojbl B CHere Ha JaHHOH
wiowany W yacto oueHuBalTca no Gopmyne

W=k IT, (1.1)

rme 7T+ — CyMMa NOJOXKHMTEIBHBIX CpEIHECYTOYHBIX TEeMINepaTyp BO3yXa
€O [HA Hayaya TaAHUA CHera Ha 3TOH IJIOWAIM 10 MOMEHTa MOIMHOTO ero CXo/a,
ky — xoodpduuuent TasHuA. Hcmonp3ys 3Ty 3aBHCHMOCTD M PAacCUHTBIBAA
cTeneHb 3acHexeHHOCTH BopocGopa p. Bap3oG (ITamup) M ee NMPUTOKOB MO
pe3ynbprataM aspodOTOChEMKH, NPOBOMMBILUEHCA OBaXJbl B MecAl B 1964—
1969 rr., T.C. AGanbpsiH nonyywna [UIA KaxI0TO U3 yKa3aHHBIX JIeT HHTer paslb-
Hble paclpefle/leHHA CHEr03anacoB Mepefl HayajloM TasHHA MO IUIOLA/H KaXI0H
400-meTpOBOH BBICOTHOH 30HbI BomocGopa [1, 4]. bnuskoe cxomcTBo 3THX
KPHBBIX ISl Pa3sHbIX 30H M BCeX paccMaTpuBaemsix JierT [2, 4] Mo3BOJMIO
MCNONB30BATh [UIA BeeX 30H GacceiHa eIMHYI KpHUBYI0, alNPOKCHMHPOBAHHYIO
IKCMOHEHIIMAIBHOH 3aBUCHMOCTBIO TIPH pacuerax 1o mopend ¢$hopMHpPOBaHHA
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tanoro croka I'MLL CCCP [63, 87]. T.C. AGansAH Gpula TaKKe NOTY4eHa CBA3b
CYTOUHBIX BEJIIMYHH pa3HocTH Ar ofpema TNOCTYIUIeHW# BOMbI Ha BomocGop
M PacXOf0B BO/Ibl B 3aMBIKAIOILEM CTBOpE ¢ BeTMuuHOW I T+ U Cpe/IHeB3BeLICH-
HO# BbICOTOH 00nacTu z, B KOTOPOH Tanas Boxa o6pa3oBanach B JaHHbIA [1eHb.
ConocraBlieHHe rpadMKoB 3TOH CBA3M [UIA PA3HBIX JIET BHIABUIIO, YTO M3MEHe-
HuA Ar B 3aBHcHMMOCTH OT Z Ti WA BBICOTHI Z OINpedenAlTCA 3HaYeHUAMH
MAaKCHMANTbHBIX CHero3anacoB Ha faHHo# Beicote [2]. A. Tommcon [188] Ha
npumepe ropHoro GacceitHa p.JlutnJlopmu (Baitomuur, ClIA) noxasan, uto
OpIMHATEI KPHBBIX HCTOLUEHMs AKKYMYIHPOBAHHOro Ha BofocBope cToKa
(cHerosanmacoB) XOpOLIO KOpPpENHPYOT ¢ IUIOUIA[IbI0 3aCHEXKEHHOCTH BOJIO-
cBopa. 3aBHCHMOCTh pa3MepOB 3acHEXeHHBIX TUIOWIafiel, onpeneneHHpix no TB
ciumkam MC3 “ESSA”, "NOAA” u "Merteop” 3a 19691978 rr., oT cymm
TIONIOXKKTEMbHBIX TEMIIEpaTyp BO3/lyXa C Hauyana TafgHHA [0 MOMEHTA CbeMKH
M OT MaKCHMAIBHBIX CHerosanacos Opumn nonyueHs: H.B. Boctpsaxosod [21,
22] mna 6GacceitHoB Karynu, Buu, Bepxneir O6u M Bepxuero Enuces. Ycroi-
YMBOCTH TIOCTPOEHHBIX CBA3€H B MHOrONIeTHEM pa3pese NMO3BOJIHIIA UCIIOIb30BATh
3HayeHHA IUIOIIA/Ied 3aCHe)KeHHOCTH WIIH COOTBETCTBYIIMX BBICOT CHErOBOH
IpaHUIIBE] HA KOHEIl anpesid ¥ Mas B KayecTBe apryMeHTa MpH NpOrHO3HPOBAHUH
06BEMOB CTOKA HAa3BAHHBIX peK 3a Mai—uwoHb [20-23]. A. Bpayn u Ix. Xan-
Hacdopn [134] mo pesynbratam a’spo¢oTOChEMOK, MPOBOAMBIUMXCH B TeyeHHe
nBamguaty aer B Gacceiine p. Kunre (ropsr Ceeppa-HeBana, wirar Kamudophus,
CIIA), BHIABMIM HajMuMe YCTOHUMBOM CBA3M MEXIY TOKpBITOCThI0 BonocBopa
CHerom Ha 1 anpena B MpoLEHTax, CyMMOH rpajyco-JIHeH, IIollasio 3aneraHis
cHera ¥ 06beMOM ocraBuMxca B OacceiiHe Bojo3anacoe. B kauectBe npemmk-
TOpa /Ul OlEHKH 0GbeMa CTOKA B OT/eNbHEIX paBotax [53, 103, 114] ucnons-
30BaHa CKOPOCTb YOBIBAaHHA 33aCHEXXEHHOCTH 3a MepHOJ MHTEHCUBHOIO CHETO-
TaguuA. [lo pesynsratamM cheMOK CHeXHOTo NoKpoBa B GacceiiHe AMyNapbu
€ MeTeOpOJIOTHYECKHX CIYTHMKOB 3a 1968—1979 rr. Geuio HaliieHo, YTO HONA
Wiowagn Boaocbopa, NMOKPHITOH CHEroM, YMeHbLIAETCH ¢ Mapra 1Mo Mail mo
JHHeHHOMY 33KOHY. OGHapyXWIOCh TAK)Ke, YTO K Hayajly IepHofa CHeroTasHus
9Ta BENHYMHA [UIA PasHbIX JIeT NpHMepHO OofHa M Ta ke. O6benuHAA 3TH GaKThI
C pe3ynbTaTaMH aHanM3a OCODOEHHOCTEH TIHIPOMETEOPOJIOTHYECKOTO pexXMMa
GacceiiHa, aBTOpBI Ha3BaHHBIX paboOT MOKAa3aIH, YTO BETHYMHA CPEHEro pacxoaa
BO/IbI 32 BEreTAlMOHHBIA TNepHON TNpPAMO TPONOPLUMOHANIBHA 3aCHEXEHHOCTH
Ha oMpenelleHHYK Haty ¥ o6paTHO MpONOpUHOHAIbBHE CKOPOCTH ee YOBbIBAHHA,
v:

Q = ANEB, (12)

rae A4 B — koabbHIMeHTsI, ONIpeeliseMble METOJIOM HAMMeHbLIMX KBaJIpaToB.
CBA3p OKa3sanach [JOCTATOYHO TeCHOM, OTKJIOHEHHWA PACCYMTAHHBIX PACXOMIOB OT
haKTHUECKHX He MpeBBIIATH AONMYCTHMbIX 3HaueHW#d misA 8 ner u3 10. Axano-
THYHble 3aBHCHMOCTH Obutd noctpoeHsr B.K. Ilapessim [114] mia BogocGopos
pex bacceiina Amynapen — Ilanmk, Baxu u Kaduphurau. b K. laper oueHuBan
TaKXe MecAYHble 06bembl cToKa AMynapen M KadHpHHraHa ¢ mas no ceHTa6ps,
HCIONB3YS COOTHOLUEHHE

Y=Y Yorm (1.3)
rae Y, — 06beMbl cTOKA 33 BEreTalHOHHBIA NMepHO/, BRIYHCIIEHHBIE ¢ MOMOMLbI0
dopmymer  (1.2), Yoruw — CpelHeMecAuHbIe CPeAHEMHOTOIETHHE 3HayeHus
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06BeMOB BO[IbI B JI0JIAX OT (pAKTHYECKOro cpefaHero obfbema CTOKA 3a Berera-
UMOHHBIH TIEPHOJI, B COBOKYIHOCTH MNpe/cTapifmlme coboil THHOBOH ruppo-
rpa¢ [114]. Bouio noxasaHo, 4TO [JIA pacueTa 06BEMA CTOKA 3a HIOHb M HIONIb
Gonee mpaBWIbHble pe3ynbTaThl gaer dopmyna (1.2), wis oueHoK Ha Maii,
aBrycT u ceHTAbOps 06a cnocoba IKBHBAIEHTHDI.

MHOrMMH  HMccllefioBaTeNAMHA pa3pabaTbiBAKOTCA METOIMKM Olpeie/ieHus
CHErosaracoB MO CIYTHUKOBBIM [aHHbIM O [IMHAMHKE 3aCHEXEHHOCTH BOIO-
cbopa. B.K. llape [112] BricOTYy cTasBlIEro cHera B MWUIMMETPaX BOJIHOrO
IKBHBAJIEHTa Ha OMpefeneHHYI0 IaTy BplUMcIAET 110 popmyre

he(z) = ky }(OH[T(zo, 1) =¥ (z—24)] dt, (1.4)

THay

I7le fyay — HAYATIBHBIH MOMEHT MepeXo/ia CpeHeCcyTOUHOM TeMIlepaTy pbl BO3Y-
xa Ha BbicoTe z Yepe3 0°C, fxon — KOHEUHBIH MOMEHT CHETOTAAHUSA, HAXOIUB-
LIMHACA W3 YCIOBHA Z (feow) =Z MO rpadMKaM BPEMEHHOTO XOAa Ce30HHO#
CHeroBOW JIMHMHM Ha ckyioHax Yarkansckoro, ®epraHckoro u Anaickoro xpe6-
toB (3anapHerit Taup-llawe), T (zo, 1) — cpegHecyTOuyHas Temmeparypa BO3-
[iyxa Ha CpeHeB3BellleHHOH /1A paifloHa BbICOTE Zg,7Y —  TEMIIEPATYpPHBIH
rpagueHT, ky — KkoaduuueHt craupanus. Ilonoxkenue CHeroBOH I paHMILbI
npocnexusanock no TB cuumkxam ¢ MUC3 "Mereop” u "NOAA” ¢ deBpansa no
mail 1974 u 1975 rr. Gonmee yem nmo 50 GaccedHaM pex Ha3BAHHOTO paHoHa
mwiowansl or 300 km® u CPaBHMBAJIOCh C [aHHBIMH aBHapa3Benok. PasGpoc
3HAaYeHMH BBICOT YBEJIMYMBANICA OT Hauana K KoHuy cHerotasuua c¢ 100 go
250—300 ™M u3-3a GONBIIOW MATHUCTOCTH CHEXHOTO mokpoBa. Peaymprarsi
paboThl MOATBEPIMINM H3BECTHYI0 HepaBHOMEPHOCTb BBINAJEHMA OCA[KOB H
pacrpefieieHHs CHero3amnacoB Ha xpeGrax, okpyxawmux depraHcKylo AOITMHY
[12, 36, 121]. JluHeiiHpie cBA3M 3amaca BOJABI B CHere, a TAK)XE TOJIWLMHBI
CHEXHOTO TMOKPOBA OT BBICOTbI MECTHOCTH HaJl YPOBHEM MOp# GbUIM yCTaHOB-
nenpt M. Typuasom [191] mis BopmocGopor pex Temmu, Oupasbr u JlaGopen
(Bocrouusie Kapnater, UCCP) mo pesynbraTaM BbileieHHA Ha a3pOdOTOCHHM-
kax obnacTedl pa3NHYHOW CTEMEHM 3aCHEXKEHHOCTH W COTIOCTABJIEHHHA HX C
NaHHBIMH Ha3eMHbIX HM3mepeHuit. B paGore T.E. I'maspipmna, b.K. [lapesa
[45] npepnoxena crnenyiowas ¢opmyna paclipefiefieHHsi CHEro3alacoB [0
IJIOLIA/IA Ha MOMEHT MX MaKCHMYMa:

FW)=1-e¢ ", (1.5)

rae (W) — BepOATHOCTh HellpeBbILUEHWA 3aJaHHOTO 3HAYeHWsA CHEro3alacos,
W — MX BenMuMHa, HOPMMPOBAHHAA 1O cpelHeMYy 3HaueHWI0, @ ¥ N — Tapa-
metpsl. TIpy n = 1 370 pacnpeneneHue NpeBpallaeTcs B IKCINOHEHUMATBHOE,
a npu n > 1 ero puddepeHumansyag ¢Gopma Mano OTIMYAETCA OT ramma-
pacnpepienieHus. U3 poipaskenns (1.5) BbITeKaeT CBA3b [J0TH MOKPHITOH CHEroM
WIOWAAM cO CHerosamacamM Ha HeH Ha MOMEHT MNOMBJIEHMA NpPOTAIMH IHpH
YCIIOBMH, YTO BeJIMYMHA ITUX CHEro3anacoB He MeHbie W

Sorn (W) = 1 -F(W) = ¢ aW". (1.6)

TonyueHHbIe B pesynmbTaTe pacueTa Ui GacceitHoB pex AxaHrapad (3anagHbiid
Tanb-llans) u Bap3o6 ([Tamup) 3HaYeHHs NapaMeTpoOB 3aKITIOYEHBI B MPeENeNnax:
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a —085-1,0, n — 1,0-1,5, a Be/IMWAHBI TOKPHITOCTH K MOMEHTY CTaHBaHWA
Cpe[lHHX CHErosanacoB B Kax/JOH BbicOTHOH 30He paBHbl 0,37-042. Otcrona
fenaeTcs BBIBOJ, 4YTO BBICOTHOE TMOJIOKEHHE Ce30HHOW CHETOBOH TIpPaHHMILBI,
onpefenseMoe ¢ LeTbl KOPPEKTHPOBKH MapamMeTpoB MoAenH (HOpMHpOBaHHA
Taloro croka ¥ Goyjee TOYHOro pacyerTa cHerosamacoB B OacceiHe, [10JKHO
cOOTBeTCTBOBaTh 37—40%-HOH NOKPHITOCTH BO#ocGOpa CHerom, OLEeHHBaeMOH
MO CIYTHHKOBBIM JIAHHBIM.

TlpocnexuBanie NO CIYTHUKOBBIM H3006pa)eHHAM 32 HECKOIIBKO JIeT [IMHa-
MHKH CE30HHOH CHeroBOM JIMHHH aeT BO3MOXHOCTb BBIABUTb IIPOCTPaHCTBEH-
Hble TepeMelIeHHs 30Hbl HAKOIUIEHHWS OCHOBHBIX BOJ03anmacoB Bopocbopa.
Yem HHKe Pacrionio)keHa 3Ta 30Ha, TeM Gonblie pa3sMax BHYTPHUIOOBBLIX KoJe-
Gauuit ee HuKHei rpanuubl [103,'123]. Tax, pnsa GacceiiHoB pek ®epraHckoro
XpeBTa CHEroBas JIHHMA B MOCTe[HeH JeKaJle MapTa HAXOJMTCA Ha BBICOTAX
1000 mo 1800 m, a B MepBoO# mekaje HIOHA — Ha BbicoTax oT 2500 go 3100 m.
s YaTkanbekoro Xpe6ra aHaiornyHple IManaloHbl COCTABIIAIOT COOTBETCTBEH-
Ho 1200—1700 u 2800—3300 m, a mna Anaiickoro — 1800—2800 u 3100—
3800 M. B ykaszaHHoe BpeMsa Ha peKax, cTekawumx B (epraHckyio MOIHHY,
HaGnroaeTcsA MpoXoXAeHHe NaBoJKa.

Ilo maHHBIM AMCTAHUMOHHOTO 30HIMPOBAHHA MOTYT BbITh ONpe/ieneHbl XapaK-
TePUCTHKH CNEKTPaIbHbIX CBOMCTB CHEXHOH TOMUM — KO3(QHUMEHT OTpaxie-
s (a1ebeno) u xoadduument cnextpaneHoit spkoctd (KCA). Ambbeno
CHEXHOTO MOKPOBAa 3aBHCUT OT COCTOSIHHMA CHEra, ero CTPYKTYPhl, IUTOTHOCTH,
CTeTeHH YBIa)KHeHHMA, H3MEHAACh OT 3HaveHMi nopanka 0,95 mna ceeskeBbINas-
mrero cHera o 0,25 1 MeHee [UIA Tawlero, M BoO3pacraeT ¢ BLICOTOH MeCTHOCTH
[47]. AnbBeio pacTHTENIBHOCTH 3aBHCHT OT COCTOAHHA BeTeTHPYHLIUEro MOKpo-
Ba ¥ 3aKmioyeHo B npenenax 0,14—0,20. Pazmuunsie npuponHsie o6bexTsl o6a-
OaT pa3HeiM anbbeno, HauGonbllee M3 KOTOPBIX HaOioNaeTcA [UIA YHCTOTO
necka — 035 [47]. 3nauenun anpBeno Ttakux GeccHeXHbIX MOBepxHOCTeH
MOTYT MNpeBbILIATh COOTBETCTBYIOIME BEIMYMHBI [U1A CHEXHOIo NOKpOBA B Ie-
PHOM TafgHHA, OCOOEHHO NPH ero MATHUCTON CTPYKTYpe, YTO CHIbHO YBeNHYHBa-
€T BEPOATHOCTh OUMOKHM ONpe[eneHHA IUIOLIAH 3aCHEXEHHOCTH NpH peumd-
PUPOBAHHM CHETrOBO# rpaHMLbl. MakcyMarbHble 3HaueHMA ajibbeno B BHAMMOM
u UK ouanaszoHax mpH pa3MvHON BIaXHOCTH CHera 3aMKCHpPOBAHBI WA A =
=0,612 mxMm (0,95 — ona cyxoro cuera, 0,80 — gna wicroro Mokpero, 0,29 —
s 20%-Hoit 3acHexeHHocTH u 80%-HOW MOKpBITOCTH CTapoil TpaBoi) [47].

3navenus K03 HIKEHTOR cneKTpanbHoi Apkoct (KCA) cHexmoro nokpo-
Ba, KaK M anbbeqo, 3aBMCAT OT COCTOAHHA MOICTHINAIOUIEH NOBEPXHOCTH H aT-
Mocgepsl, a Takxke OT yrila ChbeéMKH, BhICOThI M a3umyTa ConHua. Kak misa cy-
XOro, TaK H JUIA BlaXHOTO cHera BenHuHbl KCS yGpiBaiT NpH BO3pacTaHHH
JUTMHBI BOJIHBI oT 3HaveHHi 0,8—0,95 npu A = 0,5-0,7 MKM (CyXO# H BIaXHBIH
cHer) nmo 0,6 (cyxoit cuer) u 0,3—0,6 (Bnaxmerii cHer) npu A = 0,7—1,0 MxM.
Ilpu A = 1,5 mxmM 3Havenna KCS yMeHbILAIOTCA NOYTH [I0 HY/A, YBETHUMBAACH
npu A = 1,8 Mxm npumepHo mo 0,2 ana cyXoro cHera M OCTaBasiCh Ha YPOBHe
0,1 pna Bnaxsoro. IIpu X = 3—13 mxm 3Hauenns KCS we npesbiuator 0,1[47] .

Pesynbratel nameperuit ansbemo u KCA cHexHoro nokposa HeOOHOKPATHO
MCTIONB30BAIUCh It ONpe/ie/ieHHs ero xapakTepucTHK. B paGore [99] mo
[AHHBIM CAMOJIeTHBIX M3Mepenuii B Gacceiine p. Axawrapan (3anapnbii Tsmb-
Illanp) 6Gbu1a MocrpoeHa cBA3b KCH wa puue Bonmusl A = 0,662 mMkm co cre-
TNeHbi0 3acHexeHHoctH BomocGopa. Mamepennoe 3xaverne KCHA miowmamm, no-
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KpPBITOH CHerom, monyuwiocs pasHbeiM 0,70, a 3Havyenue KCH GeccHexHoM Tep-
puTopHu — 0,14,

W3BecTHbl NONBITKYH ONpeneneHus 1nyGHHEI CHEXHOTO NOKPOBA NO APKOCTH
H300pa)keHui cHera Ha CNYTHMKOBbIX cHMmkax. B paGore 10.J1. llapuxogsa,
JLII. Babkuno#t [120] nocrpoeHa cBsA3b r1yGHHBI CHera paBHHHHOH TepPpHTO-
PHH C BBIP2)KEHHBIM B KWIOMETPaX Ha MeCTHOCTH COBHIOM HOPMHPOBAaHHOM
aBTOKOPpPeNAUMOHHOH ¢GYHKUHH KO3(h(UUHEHTOB MNPONYCKAHHA HEraTMBOB,
NONyYeHHbIX TIpH TeleBH3HOHHOH cheMke ¢ MC3 “Meteop”. U3mepenus 3tux
K03 PUUHEHTOB NPOH3BOOWIHCH NMPH MHMKpPOGOTOMETPHPOBAHHM HETaTHBOB
¢ nocnenywouwed o6paborkoit naHHeix Ha IBM. K coxarenuw, dusmueckas
NpPHPOMA 3TOH CBA3H OCTANIACh BHE MOJIA 3PeHKsA ABTOPOB.

B paGorax M.C. Hleneyp [47], M.C. lleneyp u nap. [48] tomumHa cHexHO-
ro MOKpOBa M CHEro3anacel OLEHMBAIHCh MO KOHTpacTaM ApkoctH TB n3oGpa-
KeHHH. Pasanuma (QOTOTOHa M TEKCTYphbl H300paXKeHHH, BbIABJICHHbIE NPH [e-
umd:puponat-mn cuumkoB ¢ UC3 ”Mereop NO3BOJIHITH BBIAENIHTh CEMb I'pajia-
IHH APKOCTH, COOTBETCTBYIOLMX 3a/l€raHHI0 CIUIOIIHOTO CHEXHOTO MOKPOBa
¢ BeicoTamu 27 cM (make.), 23 cm (Mmakc.) ¥ 18—23 ¢M U pa3sHBIM CTagHAM
npouecca cHeroTasHuA (3HaueHWs BeicoT — 6—10, 2—5,0—2 u 0 cm) . Hapanmy
C ONMCAHHBIMH pPe3yJIbTaTaMHM CYLIECTBYIOT M [IpYIHe, ONpoBeprawilMe HalH-
ude MpPAMBIX CBA3EH MeX/y BBICOTOH CHera M KOHTPAaCTAMM APKOCTH Ha Tele-
BM3HOHHBIX H306paxenuax. [Dx. [leppu u B. I'peem [169] nenmanuch MOMbITKH
YCTaHOBJIEHHA TAKOH CBA3H MO AEBATH YyPOBHAM APKOCTH CHEXHOTO NOK pOBa
n-a Jlabpagop (KeeBex, Kanama). [lo monyuyeHHOMY monw TOYEK 3TOro cie-
71aTh He YAanoch. ABTOpbI CYMETH BbIABMTS JIMIUb I'PYIIbI TOYEK , COOTBETCTBYIO-
WMX PpasHeIM (HU3HKO-TeorpadHYeCKUM YCIOBHAM, M BBIIENHTh IUIOLIANM,
ocBODOIMBILMECA OT CHera, ¢ BbICOTOH CHEXKHOro MOKpoBa B 2—3 ¢M u ¢ Gonp-
el BoicoToit. B paBore B.B. Kynpusxosa, B.I'. [IpokaueBoit [75] BrickasaHo
MHeHHe, 4yro OBOCHOBaHHBIX CMOCODOB omnpenelieHUA rnyOMHBI CHEXHOro Mo-
Kposa mno TB cnyTHMKoBbIM cHUMKam noka HeT. Ham kaxercs, uto wis pewe-
HHA 3TOTO BONPOCA HYXHbI [IOMOJIHMTE/IbHbIE MCCIE[IOBAHHA W OKOHYATENIbHbIE
BBIBOJIBI [1¢J1aTh [I0KA PaHo.

Kak yxe ynoMuHanocs, ¢ yBelauyeHueM miuHb! BostHel KCA cHexHOro nokpo-
Ba yGbiBaeT GbICTpee JUIA BIXHOTO CHera, 4eM 1A cyxoro. [lostomy BeposT-
HO, YTO rpaHMuy ofnacTed 3aleraHus BIIaXKHOTO M CYXOro cHera IpH TafHHH
MO’KHO TIpOBECTH TIO JIMHMM pa3fiena Gemoro m TemHoro toHoB Ha MK n3oGpa-
KeHHH M TakHM 00pa3om yCTAHOBHMTb MOJO)KeHHe I'DaHMILbl (pOHTA CHerortas-
HuA. [IpH 3TOM rpaHMUA ThUIa CHErOTAAHMA NelM(pPUpPYeTCA MO aHATOTHYHBIM
pasnuuuAM (OTOTOHA HAa CHHMKE BHIMMOIO [Maria3oHa, a yacTh BOjocbopa,
3aKJIIOYeHHAA MEeXJIy JTHMH I'DAHHLAMH, pacCMAaTPUBAETCH KaK IUIOLIA/lb OJHO-
BPEMEHHOI'O CHErOTasiHHA, T.e. KAK 30HA NMOCTYIUIEHHA Tanoi BO/bI HA MOBepX-
HocTp BacceiHa.

3HaveHHA IUIOIIAMEH 3TOH 30HBI ONpeNeNsIHCh [UIA TOPHBIX CKNoHOB LlenT-
panbHoro [lamMpa 10 JaHHBIM MHOTO30HanbHOH cwhemku ¢ UC3 "Mereop-25”
[50]. OrHoweHusa pa3mepoB ITHX IUIOWIAfled K BeIHUMHAM IUIOILAfIeH 3acHe-
HKEHHOCTH [UIA pasHbeIX XpeBTOB, BEPIIMH M CKJIOHOB: [JIf C& peIMHbI HIONA BapbH-
poBand ot 22 1o 59%, npuueM ObUIa XOPOLUO BUIHA €CTeCTBEHHAsA TEHAEHUMSA
yMeHbllleHHs [0JIH IUIOWIAH TAalLero cHera ¢ yBeJlH4YeHHeM aGCONIOTHOH Bbl-
COTBl TEPPUTOPHH. AHAIOTHYHbIE OLEHKH BBIIONHEHbI [UIA TOPHBIX PaHOHOB
Antas [22]. TlpocnexuBanue [HMHAMMKH I[OABEMA 30HBI OJIHOBpPEMEHHOrO
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CHEroTadHHA B BEPXHIOK YacTk BOJOCGOpa MO3BOJMIO YCTAHOBHTH BLICOTHBIE
rpaHunsl OfNlacTH HakoWieHHA B OacceiiHe HambBonpumx cHerosamacos. [is
pex Karynu, Bum, Bepxueit O6u Gboin Tak)ke MOCTpPOEHBbI CBA3M 00beMa CTOKA
33 MOJIOBOMBE C IUIOIIA/IbI0 OJHOBPEMEHHOrO TasgHWA M CYMMOH IOJIOXHTeNb-
HbiX Temmepatyp. Cpennsas oumbka onpeneneHuss oGbeMa CTOKa Ha OCHOBe
HaHHbIX NpegukTOpoB cocraBmwia 9%. M.C. Jleneyp [47] onmpepensna nomosxe-
HMe IpaHMUbl GpoHTa TaAHMA A paiioHa Kasbexa (KaBka3) Ha KoHen mas
1978 r. PasHMua MexJ1y pacCYMTAHHBIM IIO JAHHBIM METeOCTAHLMi C MOMOIIBIO
rpajiMeHTa TeMrepaTyp M HaimeHHbIM mo MK m3obpaxeHnio 3HaueHHSIMH BBICO-
Tl HyJeBO# u3oTepMbl coctaBwia 105 m. Taxas BenuyMHAa HAXOIMTCA B Mpese-
71aX TOYHOCTH BBIABJIGHHA T'PaHHIl CHEXHOTO MOKPOBA MO CNYyTHHKOBBIM [1aH-
HbIM, Pa3zHuua pasmepoB 3acHe)KeHHBIX TUIOIIAMEH, OMpEeNeNieHHbIX B PAMIE HC-
cneposanmii mo TB u UK m3obpaxenuam ¢ MC3 “Landsat”, He npeBbmuaer
5%, 9TO COOTBETCTBYeT TOYHOCTH KapTHPOBaHHA CHEXHOTO MOKPOBa 1O CHHM-
KaM ¢ 3Toro cnyTthuka [75].

Psany aBTOpOB MO pe3ysbTaTaM MHOTO30HAIBHOH CBEMKH He ypianoch oOHa-
PYKHMTh PasHHLBI B H306paxeHHAX cyxoro M rawomero cHera. EM. Ilankpatosa
[90] ormeuaer, yTO KOHTpPACThl (POTOTOHA, COOTBETCTBYIOIIME JIMHHH (POHTA
cHerorasHusA, Ha cHEmkax HC3 “Merteop” mpH CIUIONIHOM 3aleraHWM CHEX-
HOro MOKpoBa H ero tonmumHe Gomee 10—15 cm orcyrcrBylor. Paanuuma ToHa
n306paxieina 3apHKCHpOBaHBI €0 B Gonee MO3MHHE MOMEHThl CHETOTAfHMA,
KOrfa Mo Ha3eMHBIM [aHHBIM CTelleHb 3aCHEXEHHOCTH He mpeBbmuana 50%,
M3 Yero OHa [iellaeT BLIBOJ, O PEabHOCTH BLIABJIEHHA JIMLIb IUIOILAZEH MHTEH-
CHBHOTO TafHMA NEpeyBJIAXKHEHHOTO CHera ¢ noxkpeitoctbio meHee 50%. Heo6-
XOIMMOCTh [ETAIbHOH IPOBEPKH BO3MOXHOCTH BBIIEJIEHHA 30H OJHOBpeMeH-
HOTO CTauBaHMA Ha Gojee MHOTOYMC/IEHHBIX NAHHBIX CBHEMKH C METEOpPOJIOTH-
YeCKMX CIyTHHKOB oTmedaercAa B paGore M.C. Ileneyp [47]. B.B. Kynpussos,
B.I'. [IpokaueBa [75] cuMra®or, Yr0 OKOHYATEIBHBIA OTBET MOXKeT GBITh MONYYeH
MO pe3yNbTaTaM 30HIMPOBAHMA CHEXHOIO MOKPOBA B CNEKTPAIbHOH 30HE 1O
2 mxm. OcHoBaHMA 1A ITOTO [aeT TOT (PaKT, 4TO HaHGOJNBIIHE CNEKTpasbHbIe
Pa3nHYMsA CyXOro M TAKILEro cHera orMeveH®l mpu A = 1,1; 1,3; 1,8 mMxm.
MoxHo HafeaTscA, 4TO pe3ynbTaThl 06paGOTKM MaHHBIX KpymHOMaciuTaGHOM
MHOr030HaNbHO# cheMKH ¢ “Landsat-4” BHecyT BKJaJl B pelleHHe HaHHOTO
BOIIpoCa. -

1.2, OUEHKH CHEI'03ANACOB MO PE3Y/IbTATAM ABHMAHW3MEPEHHH
H PETMCTPALIMH KOCMHYECKHX JTYYEH

MeTop onpeneNeHHA CHEro3anacoB ¢ NMOMOLIBK aBHALHOHHOH raMMa-CheMKH
OCHOBaH Ha 3¢ deKTe MOrNoIIeHHA CHEXHBIM NMOKPOBOM €CTECTBEHHOTO raMma-
HATYYeHHA I10YB, NpHYEM CTeneHb OciiabiieHHs 3TOTO H3NMyYeHHs 3aBHCHT OT
BOIHOCTH CHera. IHTEHCHBHOCTD FAaMMa-HATYYeHHS PETHCTPHPYETCA NATUMKAMH,
ycTaHaBNIHBaeMBIMH Ha GOpTy camMonera WM Beprosera. B ocHoBY cxemsl pac-
YeTa MHTEHCHBHOCTH TAMMa-paJiHallii MOJIOKEHB! JOMYIIeHHA 06 0HOpOIHOCTH
MOYBEHHOTO M3JTyYeHHA W MOIIOMIEHHA H HeaKTMBHOM XapaKTepe MOTJIOIeHHS
CHeroM H atmocdepoii. 3aBHCHMOCTh MHTEHCHBHOCTH H3NTYYEHHA OT Iy OHHEI
CHEXKHOTO TIOKPOBa HOCHT 3KCIOHEHUMANBHEI XapakTep, NpuueM Kod(dHLmeH-
Thl OcnabneHusa mocToAHHbBl [89]. 3aBHCHMOCTD HHTEHCHBHOCTH M3JTYueHHA
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I, o1 BomHocTH cHera W B MM B.J., BIaXXHOCTH NOYBBI W H BBICOTBI MojeTa
H, umeer Bun [88]
1o

L= ﬁ exp [-u(W+H,)], (1.7)

rae oo — 3Havenne J; npu W=w=H,; =0; { — koapuLMeHT, M THBAIOLMHA
pasnHyMe NOTTIOIWEHHA NouBoit 1 Bogoi (§ = 1,11); p — xoadduument ocnab-
neHuA HATyyeHHA. ), BbIpaXeHO B MWUIMMETpaxX BBICOTBI BOOHOTO cronba,
3KBHBATIEHTHOIO MO TOIMIOWATENIbHOH cnocobHocTH. [y paccUMThIBaeTCA MO
pe3ynbTaTaM TpPaOMUMOHHBIX H3MepeHHH BnaxHocTH mnouBsl. OceHblo mepen
BBINA/IEHHEM CHETa POBOJHTCA CheMKA HAYAIbHBIX Y POBHEH raMma-nons
Iy

1 +Ewg
B mpennonosxeHuH O HEM3MEHHOCTH 3HAYeHMA BIIAXKHOCTH MOYBBI 32 BpeMsA
MeXy TMpoBeeHHeM CbEMOK, W =W, BeJIHYMHA CHEros3anacoB BbIYHCIIAETCA
no dopmyne (1.9), nonyyeHHO#H 1A yCIOBHHA PaBHOMEPHOTO 3ajlleraHMs cHera
NpH CpefHHX IO IUIOLIAMH 3HAaYeHMAX CHErosamnacos, He Npespnuanoumx 300—

400 mm, ¥ HeGonblLIOH MX NpocTpaHCcTBeHHoH BapHaumu C, = 0,20-0,50 [38,
88]

A exp (—pHy). (1.8)

1
W=—(nl, —Inl,)+H, — H,. (1.9)
1]

Ina ropHbiX BomOCGOpOB, IJe BENMKA HEPABHOMEPHOCTb 3aleraHds CHera
H CYMMapHBle CHEro3amachl 3HAUMTENIBHO MPEBBINAIT HA3BAHHYH0 BENHUMHY,
MCIIONIb3YeTCA BIpaXKeHHE

1 Iz CJ

W o [(—) exp (uC3(H, —Hl))—l], (1.10)
uc? [\,

roe I; u [, — VHTeHCMBHOCTH WaTyueHud, H; u H, — BBICOTHI MONETa COOTBET-

CTBEHHO NpH 3MMHeH H OCeHHeH CheMKaXx.

HauGonpillylo CI0XKHOCTb NMpH MPOBENEHHH IaMMa-CheMKH B ropax mnpei-
CTaBNAET OMNpefie/ieHHe MHTEHCHBHOCTH NAPasHTHBIX MITyYeHMA — arMocdep-
HOTO, KOCMMYECKOTO M HeNocpe[cTBeHHO GoproBoi ammaparypsl. MHTeHCHB-
HOCTb BTOPOTO M3 HHX DACCUMTBHIBAETCA MO IMIHMPHUECKOH 3aBHCHMOCTH OT
BbicOThI MecTHocTH [38, 39]. Manyuenne GoproBO# ammapatypbl H3MepAeTcA.
Insa onperenenus ¢oHa armMocdepbl HUCMONB3YITCA CHEMKH HaJl BOIOEMAMH
LMPHHOM B HECKONBKO KHIOMETPOB, THGO Hal AHOM HOMHH Ha BhicoTe 800—
1000 m, nu6o BGIH3M MapuIpyTa Ha ero BeicoTe [38].

Tpn npoBeneHuH ramma-cbeMok B Gaccefinax pex Kei3purua, Ilexem u ap.
(3ananusiit Taus-llans) [38, 39] cpemume cHerosanack! Ha MapiupyTe W paccuu-
TBIBATHCh N0 PA3HOCTH 3HAUEHWH, BBHIPAXKEHHBIX B e[MHHMLAX YCIOBHOH LIKA/IbI
Braroszanacos (MM B.3), HHTEHCHBHOCTeHi ramma—rona Hajg GecCHeXHBIM
I.n M 33CHEeXEHHBIM [,  MaplIpyTamH, W= I.“ — I, .. Benuuuna I, onpenens-
J1ach MO BBIPaXKEHHIO

1

I, =— Inly+ 1,17Hexp[(—2/8020) (1 +k T)], mmB.., (1.11)
u

rie T — Temmeparypa BO3[yXa B MOMEHT CBEMKH, K — MOCTOAHHAs, paBHAsA
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0,00366°C~". Ilpu noseneHny Ha MapiupyTe OeCCHEXHBIX YYaCTKOB B pacueT-
Hyoo dopMyny BBOIMIACH NOMpPABKA HA HATYUYeHHE ¢ OTOJNMBUIMXCA TUIOIAIEH.
HasemHoe omnpejie/ieHHe CHEro3anacoB OCYLIECTBIIAIOCH N0 Pe3y/nbTaTaM M3Me-
PEHHH TOJIIUMHBEI M IUIOTHOCTH CHEXHOTo mokpoBa. B omHom M3 GaccedHOB
(p. Mckem) HaGnwopanoch 3aHHKEHHe BENHYMH CHET03anacoB, PAacCUMTAHHBIX
Mo pe3ynbTaTaM raMMa-CheMKH, 110 CPABHEHHI) C H3MEPeHHBIMH. ITO BBI3BAHO
YCTOHUYHBOH TeMIEpaTypHOH HWHBepCHeH B MEPHOM CBHEMOK M, KAK CIIe[ICTBHE,
TNOBBILIEHHON pPaHOAKTHBHOCTbIO atmocoepsr [38, 39]. Ilna Gacceiina p. Kor-
3pUTWM  pacxoxeHua BGomee 10% ObulM 3aHKCHPOBaHBI TONBKO B MepHOL
CHeroTafgHMA HAa MapLIpyTe, NMPOXOOHMBINEM BONIH3H OTONMBIIMXCA CKATbHBIX
BBIXOMIOB, HCKQXXABIUMX II0JI€ TOJIe3HOTo M3nyueHHs. Pe3ynbraThl ramMma-CheMm-
KH Ha TpeTheM BojocGope COBMAIM ¢ M3MePeHHBIMH 3HAYEHHAMH CHEro3anacos
B unrepBane ot 200 ao 650 MM B.3. B TeueHHe Beero ceaoHa. CpefHee 3a ce30H
OTKIIOHeHHe Gbu10 paBHO 1,2%, NMHIIb B ABYX cTyyasx M3 12 oumbka npeBbiua-
na 10%.

ConocraBrieHHe NPOCTPAHCTBEHHONW H3MEeHUMBOCTH 3alacoB BOMBI B TOUBE
nepeql BhIMAJIGHHEM CHEra ¢ BeJIHUMHON CHerosamacos, NMpoBeleHHoe B pabore
MM. Terkepa [31], mokasano, yro oumbka U3MepeHHH HAYAIbHBIX YpPOBHEH
ramMMma-fojisi BHOCHT IOTPeliHOCTh B 5—6 MM, BecbMa HeGonblIyl0 MO CpaBHe-
HHMIO C BeIMWMHOM cHerosanacoB (200—1000 mm). 310 mo3BonfAeT CUMTATh MO-
CTOAHHBIMH CpE[JHME 332 TPH oA H3MEDPEHWH HayalbHble 3HAYeHHWA WHTEHCHB-
HOCTH.

OnTHManbHas MPOTAXEHHOCTh MapILPYTOB raMMa—CheMKH B ropax, obec-
NeuMBaIas OCpeJHEHHE MeKOMACIUTaOHBIX HEeONHOPOJHOCTEH CHEXHOTO
NMOKpOBa, cocTaBjifAeT Ha ckioHax 3,0 kM, Ha miato 2,0 KM, Ha [OHe OONHH
0,4 xm [35]. locnenuaAn BeJHUMHA OOMMHA 6bITh YBemHyeHa 1o 1,0 KM ¢ uenbio
Habopa cratMcTukH. OcpeHeHHe CHEro3amacoB Ha KOHKPETHOW IUIOWIAH IO
JaHHBIM TraMMa-CbeéMKH YYacTKOB /0ol Tonmorpaguu obecrneunBaeT CITIaxM-
BaHUe cpeJiHeMaclUTaGHbIX HeomHO pofHocteit penbeda [35].

CucTemaTHyeckoe 3aHM}eHMe 3HAYEHMH CHEro3anacoB, PACCUMTAHHBIX MO
peaynbratam 81 ceemku B 1977—1978 rr. Ha Beicorax 1200—3300 m, oxa3a-
nock paBHBIM 6% [31]. BenmMuMHBI CHET03anacoB B [AHHOW CEPHH K CIle pHMEH-
TOB OBUIH 3aKiioueHbl B guanasoHe oT 140 mo 550 mm. CpepnHexBappatHuHOe
OTKJIOHEHHe 3HAYeHHH CHEero3amacoB, ONpeleNieHHOe C MOMOLIBK TaMMa-CheM-
KH, OT [aHHBEIX HA3eMHBIX H3MepPeHHH COCTaBHJIO miA cveMok 1977 r. 16%
B 1978 r. 3a cueT ycOBepILEHCTBOBAHWA METOIMKH CBEMOK 3Ta oumbKa CHH-
smwnack 10 11% [31]. Huskuii ypoBeHp none3Horo curHana npu Gonbiuo# ton-
IIMHE CHEXHOTO MOKPOBa, CPABHMMBIH C ypOBHeM (oHa, OTpaHHUHBACT MpHMe-
HeHHe raMMa-ChbeMKH IpH OLEHKe cHerosamacoB BenuuwnHod 600 mm B2, Ilpu
3TOM oumbKa onpefelneHds NOCAEOHMX cocTaBnseT B cpegem 10 % [32].
ABTOpOM mnocnenHed paGoTbl MpeIoxeH cnoco® MOBBILIEHHA MPEHENnoB MpH-
meHuMocTH Metona go 800—900 mm B.. [lockonbKy mpocTpaHCTBEeHHbIE pac-
TNpefieNIleHHs CHEro3anacoB M HAYalbHbIX (OCEHHHX) YPOBHeEH pajMalMu Hesa-
BUCHMBI, B Ka)/IOH BBICOTHOH 30HEe HepeJKO BCTPEYAIOTCA YUACTKH ¢ HU3KMMH
CHEro3anacaMu M BHICOKHMH HavyalbHbIMM ypoBHAMH. [IpoBonsa cheMKy Ha aTHX
yyacTKax B TO BpeMs, KOI[ld Ha [PyTHX MaplIpyTax CHero3anacel lpeBhIIanT
600 MM, M ycTaHaBNIMBAafA MO [AHHBIM INpeAbIIYyLIMX 3&IETOB CBA3H MEXIY
.CHEro3anacami I9THX YUYaCTKOB M Cpe[HHMH CHEros3alacaM B paccmaTpHuBae-
MO# 30He, MOXHO OLIEHHTb BOJIHOCTb CHera Ui BceH 30HbL B paGore M.H. Tet-
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Kepa [32] npemnoxxeH MyTh 06X0Na OCHOBHOTO HEJOCTATKA TaMMa-ChEMKH —
OrpaHHYeHHA CBEepXy Ha BEIMUYMHY H3MepAeMbIX cHerosamacoB. OH cOCTOMT
B NpOBECHHH raMMa-CbeMKH [JIfi OUEHKH CHerosanacoB MeHbuUmMXx 600 MM M
H3MEpEHHH MOILUHOCTH CHEXHOro MOKPOBAa MO ABHAMCTAHUMOHHBIM peHKam
NpPH NpeBbILIEHHH JaHHOH BelHYMHbI. JIOCTOMHCTBO NAaHHOW METOIMKH 3aKII0-
yaeTcA B BO3MOXHOCTH OLEHKH NMPOCTPaHCTBEHHOrO pacripefie/ieHHA BOOHOCTH
CHera [J1A MeCTHOCTH NpPOM3BONILHOH TomnorpadHu M HM3mepeHHA Nnw0GoH rnyoH-
HbI CHEXHOIO NOK poBa.

[TonoGHble H3MepeHHA CTATH NMPOBOIOMTBCA C cepeduHbl 70-X IT. npH Macco-
BOM pa3MeLleHHH Ha BogocGopax aBHaJMCTAHUMOHHBIX PeeK H 3aMeHe MapLIpyT-
HO# CHEroMepHOi cheMKH HaGilloleHHAMM Ha CeTH 3THX peek. Beibop mect pas-
MELIEHHs peeK INPOH3BOJWICA Ha OCHOBE NpPHHIMNA ONTHMAIBHOTO OCpe[He-
HuA [34]. Cyts ero 3axmiouanachk B GOpPMHPOBAHHH TPYNN CHETOMEPHBIX ITYHK-
TOB, CpefiHHe 3HAYeHHA CHEro3alacoB 110 KOTOPbHIM B MaKCHMalbHOH CTeNeHH
KOppenupoBaH ¢ 0GbeMOM CTOKa 3a BeraTauMoHHbid nepuop. IpumMeHeHue
OAaHHOTO TPHHLMNA NMO3BOJIMIO TOYHEE OLEHHTh CHEro3anachl, YeM HCIolb30Ba-
HHEe aHATOTMYHBIX CBA3EH WIA KaXHoro NyHKTa Hafiiopenuit 3a cHerom [33].
Iina BHIOPaHHBIX CHETONYHKTOB KOPPENIALUMA CHErO3aMacoB CO CTOKOM [OJIXkHA
ObITh MAaKCHMATBHO BO3MOXHOH. B TO e BpeMsa KOppeNAlUHA 3HaYeHHH CHero-
3aNacoB Ha Pa3HbIX MYHKTaX HaGIIOAeHKI [0/ KHa BbITh MUHHMANbHOH [34].

Hcnonb3oBaHHe pe3ynbTaTOB M3MEPeHHA TyOMHbI CHEXHOrO MOKpOBa
MO aBHAIMCTAHLHOHHLIM peHKaM C LeNbi0 pacyeTa CHero3amacoB Mpeanonaraet
BO3MOJXHOCTb OLEHKH IJIOTHOCTH cHera. HauGonburyw ToyHOCTh 0BecleunBaet
TIpAMOE H3MEpPEHHE IUIOTHOCTH MM BhICA[IKe ABHA[IECAHTOB BO BPEMsA IMPOBEJie-

> HusA HaGnionenui no peiikam [37]. Bo3MOXHO onpefesieHHe TUIOTHOCTH IO ee
") CBA3X C aHATIOTHYHOHM BEJIMUMHOM, NOJTYYEHHOH B Te XK€ CPOKH IPH Ha3eMHBIX
gﬂ\ CHErochbeMKax.

CyLecTBYIOT TaK)Ke pacyeTHbie METOJbI ONpeJlelleHHsA MIOTHOCTH cHera. Tak,
O.M.Apxunosoit 1 M.H.I'etkepom [8] npemnoxeHa sMIOMpHYecKas CBA3b
IUIOTHOCTH P, I/cM® , H €10 TONWMHBI A, CM, [UIR NePHOJA MAKCHMAIBHBIX CHEro-
3anacoB

« =0,37%30, (1.12)

3HayeHHA MJIOTHOCTH MOTYT ObITh OliEHeHbl TAK)XKe C MOMOIbI CeMeHCTBa
KpUBBIX P = f (h), MOCTPOEHHBIX C YUeTOM BpEeMEHHBIX M3MeHEeHHIl IUIOTHOCTH
OA pa3HbIX BeNHuMH cHerosamacoB [37]. Ilpu coBmecTHOM oOmNpefeseHHH
CHEro3anacoB 10 raMMa-CbeMKe H TOJILUMHBI CHEeXHOrO TMOKpOBa MO IHCTaH-
UHOHHBIM peHKaM pacCUMTHIBAIOTCA 3HAaYeHMA IUIOTHOCTH P, H BhibHpaetcs
NOAXOMMAIIAA KPHBaA M3 [aHHOTO cemedcrBa. [lpu npeBblllieHHH MOPOTOBOH
BeNTMYMHbI BOJHOCTH cHera B 600 MM 3HauyeHMs MJIOTHOCTH, CHUMaeMele C Bbib-
PaHHOH KPHBO#, BMeCTe ¢ H3MePEHHBIMHM N0 peiikaM 3HaueHHAMH /i MCTIOJIb3YI0T-
CA 1711 BBIYMCJICHHA CHEro3amnacos.

Cymmapuaﬂ ommMbKa OLIEHKH CHEro3anacoB MO JAHHBIM TaMMa-CheMKH H
M3MEpeHHH MO IMCTAHUMOHHBIM peiikaM cocrasnser 15-25% [37]. Y a
HHe BeJTHYMHBI OT'PEILHOCTH OLEHKH CHEr03aMacos Mpu ucnonbaonaﬂmngnuom '
MeTOJa MOXeT ObIThb [OCTHTHYTO 33 CYeT MOBbIILEHHS TOYHOCTH onpe‘genenhn
INIOTHOCTH CHera, Bpi6opa Gojiee pernpeseHTaTHBHON CeTH MapmmoB ramma-
ChEMKH M CETH aBHAJIMCTAHUMOHHBIX peex. !

CymecTBo MeTOia H3MepeHHs CHEro3anacoB Ha OCHOBe pemcrpnu;uu xocr»m
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YyecKHMX JIyueH COCTOMT B OllIeHKe HX 3aTYXaHWA B CHeXHOH TOITlle B 3aBHCHMOC-
TH OT cofepxaHua Bompl B He#. Ocnabnenne nmotoka i-d KOMIMOHEHTbI KOCMH-
YecKHX nyuedl (HYKIIOHBI, ME30HBI H Mp.) B c/loe cHera. (WM BOBI) C BAro-
3anmacomM W onuceBaeTCcA 3KCIOHEHIIMATIBHBIM 3aKOHOM

Iy (W, H) =I;, (H)exp(— wW), (1.13)

e I; (W, H) u I; (H) — HHTEHCHBHOCTH NMOTOKA YaCTHII TIOZI COEM CHeTa M
Ha ero NoBepXHocTH, H — BbICOTa HaGMIONEHUA, iy — KOIdHUKMEHT ocabieHns
i-it xommonenTsr [6, 60]. W3 Beipaxenns (1.13) sprrexaer dopmyna s pac-
yeTa CHero3anacos

W = Gl @/, 1)) (1.149)
i

3HaveHus (i B r/cM> paBHBI: V1A HelTpoHOB ¢ dHeprueit 0,1 < F <30 Mas —
0,15; nnsa HeittpoHoB ¢ £ > 30 Mag — 0,00645; mys me3onos ¢ £ > 30 Mas —
0,00076; mna nporoHoB ¢ E > 30 Mae — 0,0085; mns 3nexTpoHOB
¢ E> 2 Mas — 0,00540; mis ramma-keantoB ¢ E > 2 Mae — 0,00575 [6, 60] .
[lpx CyTOYHOH NPOJIOIKMTENBHOCTH M3MEPEHHH BONHOCTb CHEra OllpenesseTcs
¢ 5%-HOll TOTPEUIHOCTBIO B CIEAYWIUMX Mpeaenax: Mif HA3KO3IHepreTHYeCKHX
HeHTpoHOB — 15—405 MM B.J.; 1A HEHTPOHOB BBICOKMX JHeprud — 350—
10000 mm; mia Mro-me3oHoB — 3000—-90 000 mm. Otciopa crnemyeT, 4To Uis
OLEHKH CHero3amnacoB NMPaKTHUYECKH BO BCEM IPHPOJHOM HHTepBasle MX 3Have-
HHH MOXHO OpPHEHTHpPOBAThCA Ha PETHCTPALMI0 HEHTPOHHOH KOMIOHEHThI KOC-
MHYECKHX JTyueii. QUK CALMI0 MIO-MEe30HHBIX MOTOKOB 1ieJieco0bpa3Ho MPOBOIMTh
JIMILB TIPH CHero3amnacax, npessiuaoumx 3000 mm.

Mcnons30BaHne NaHHOTO MeTOJa MO3BOJNAET MOCTPOMTh aBTOMATH3HPOBAH-
HYI0 CHCTEMY OMpelelieHUA CHEero3amnacoB IpH Nepefaue HHGOpMALMH 10 paguo
Wi Kabemo B MyHKT ee Mpuema M obGpaGortiu. Taxas cucrema, BKIIHOUaBLIAsA
5 aBTOMAaTH3HPOBAaHHBIX CHETOMEPHBIX MYHKTOB, Gbina pasmelleHa B GacceiiHe
p.Manoit ATMaTHHKM Ha CeBepHOM CKJIOHe 3aWIMHCKOro Anaray Ha BhICOTAX
2200-3000 m. KanubpoBouHas KpuBag TNpH PETHCTPALMH HHTEHCHBHOCTH
MOTOKAa HEHTPOHOB CTPOMIACH MO JAHHBIM MapIUPYTHOH CHETOMEPHOH CbhbEeMKH.
QUK CHPOBATHCh TAKXKE MOTOKH KOCMHYECKOTO M3/Ty4eHHA NpPH OTCYTCTBHH CHe-
ra. U3mMepeHus Brarosanacos NpOBOJMITHCE B TeUEHHe TPEX Ce30HOB IUIf NEPHO-
na ¢ nekabpa no cepemuHy mag [130]. BouiH 3aperncTpHpOBaHbl YBeIHYUEHHA
BIIarOCOJCpPXXaHHUA CHera, BbhI3BaHHbIe CHETOMaJlaMH, a TAKXKe CXOOM IIaBHH.
Oumbka onpepnenenus cHerosanacos B pManasone 100—7000 mM B.3. He mpe-
Boiaer 10%. 3navenns cxerosanacos ¢ 20 mapra no 20 ampens Ha BomocBope
OIHOTO M3 NPUTOKOB p. Manoit AMaTHHKH, onpefe/ieHHbIE M0 MHOTOIIETHHM
JaHHBIM HA3eMHOH CHErOCheMKHM, HCTONb30BATIHCH IA NMOCTPOEHMA CBA3M
CO CpeJHeCYTOUHBIMH PAacXOJAMH 3TOTO MPHTOKA 32 Maii, [lo BenHuMHam cHero-
3aMacOB, BBIUMC/IEHHBIM TpPH PETMCTPAlMH KOCMHYECKHX JIydeil, ¢ NMOMOLIbIO
TAHHOH CBA3W OBUT COCTAaBJIEH TPOTHO3 3HAUCHWH BBIIIEHA3BAHHBIX BEJTHUMH
croka mia 1979-1981 rr. 3Tm 3HaueHWsA OKa3wIMch paBHeIMM 1,9; 32 u
3,75 m®/c npu coorBeTCTBYIOUIMX daxTHuecknx 3HaveHHax — 1,84; 298 u
3,71 M3 /c [130].

C nomoubio OMMCAHHOH METOMKH 3anac BOJbI B CHETe ONpeleNAscA TaKKe
Ha CHeroJlaBHHHOM cTaHIIMH XapamKynb, Haxonsulenca B GacceitHe p. Maiixypsl
(Mammp) wa Beicote 2800 m. CHerosanachi B padOHE PACTIONOXEHHWA CTAHLMH
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pocruraior 2000 mMm. 3anacel BO/bl B CHEre H3MepAJIMCh B MlepHo/i ¢ 5 ceHTAGpA
no 15 WIOHA NpH PETHCTPALMH HECTKOH HOHH3MPOBAHHON KOMIIOHEHTBI IOTOKA
KOCMMUYECKHX UYACTHIl, 4 TaK)e TaMMa-H3JIyYeHHs H3IOTOMHOTO MCTOUHHKA,
MOMeLaBIIerocs Noj cHerom. WHTeHCHBHOCTD MOTOKA KOCMMYECKOTO H3Myue-
HUA (GHKCHPOBAIACh eXeCYTOYHO, HHTCHCHBHOCTH TaMMa-H3/TyUeHH MCTOYHHKA
PETHCTPHPOBAHCh (CYMMHpPOBANKCh) pas B MeHTady. ExkeHeBHbI KOHTpPOIB
pe3yNbTaTOB M3MEPEHHH OCYIUECTBIIAIICA NIPH ONpeieIeHHH CHEro3amnacoB ¢ Mo-
moubio cHeromepa KocapeBa B pammyce 2 M oT nipubopa. B ne puoy cHeroHakon-
newuss (W < 900 MM B..) cpe[iHeKBAagpaTHYeCKOe OTKJIOHEHHEe pe3yIIbTaTOB
125 wu3MepeHHil OT KOHTPOJIBHBIX COCTABMJIO YISl JKECTKOH HOHM3HPYHLIEH
KOMIOHEHThI KOCMHYecKHX nyvedt 31,8 MM, a miA M30TOMHOTO HCTOYHHKA
no 28 cnyuaam — 13,4 mMm.

OCHOBHBIE MOTPELIHOCTH METO/A BbI3BAHBI M3MeHeHHEM CTATHCTHKH M3Mepe-
HUA NOTOKA M3JTYYEHWA HaJ H O[] CHEXHBIM IIOKPOBOM M B MepHOM KanubpoB-
KH, OIMOKaMH CaMOH KaTMOPOBKHM, HEYCTOHUMBOCTBIO N1apaMeTPOB [IeTeKTOPa,
HEOJHO POTHOCTBI0 MOBEPXHOCTH CHEXHOTO MOKPOBA H ero pa3MyHOH TONIMHON
MpH U3MEPEHHAX U NMPH KaTHOPOBKeE, H3MEHEHHAMH BIIa)KHOCTH MIOUBBI B 3UMHHH
nepwor ¥ mp. [130]. BenuuuHbl cpeHeKBaJpaTHYECKOR OIIMOKH H3MepeHHH
CHEro3amnacoB MpH PEerMCTPalMU HayyeHWA TOYeYHOTO HCTOYHMKA, a TAKKe XKecT-
KOW HOHH3HPYIOLeH H HEHTPOHHOH KOMIIOHEHT KOCMHYECKOTO H3ITYYeHHA COCTa-
BHJIM COOTBETCTBEHHO NMpH cHero3sanacax 50 mm — 30, 68 u 11 MM; npu cHero-
3anmacax 100 mm — 15, 34 w 7 mMm; npu cHerosanacax 200 mm — 7.5, 17
u 4,5 mm; npu cHerosanacax 500 mm — 3,7 u 3 mm [60] . Otciona cnemyer, uto
HauBOIBIIAA TOYHOCTh M3MepeHHi cHero3anacoB oT 50 mo 500 MM Moxert ObITh
JOCTMTHYTA NpPH PerMcTpaluy NoTtoka HeHTpoHOB. IIpH yBesMuyeHMH cHerosarma-
coB M0 3Hayenus, Gonpiero 1000 MM, TOYHOCTb MX ONpefesIeHHA MO KOCMHYe-
CKMM JIysaM OyJeT BO3pacTaTh, a 10 M3MEePEHHAM HHTEHCHBHOCTH TOUYEYHOTO
MCTOYHMKA — CHWXKAThCH BCJIE[CTBHE CHJIBHOTO NOTJIOMIEHHA M3NTYUEHHA TOJIC-
TBIM CJIOEM CHera.

1.3. CNOCOBBI OBPABOTKH TB U HK HHO®OPMALIMH
0 3ACHEXKEHHOCTH I'OPHOT'O BACCEHHA

KaprupoBaHue rpaHuIl CHEXHOTO MOKpPOBA M ONpee/ieHHe CTENIEHH 3aCHeXeH-
HOCTH BofocGOpa B 3aBHCHMOCTH OT MCXOMHOH MH(OpPMAlUMH W anmaparypsl,
NpHMeHAeMOH 1A ee 0OpaBGOTKH, MOTYT OCYILECTBIIATHCA HECKOIBKHMH CTIOCO-
Gamu [47, 116]. IlepBeiii M3 HUX, CMOCOD BH3YaNbHOTO [ENIH(PHPOBAHUA,
3aKJTIK0YAETCA B BbIIE/EHHH JeUMGpPOBUMKOM GOpPMBI H pa3sMepOB H3y4aeMOro
06beKTa MO rpajalUAM APKOCTH M MOJApa3yMeBaeT PYyuHYI0 (DMKCAUMI0 HA CHHM-
Ke MOJIOXEeHUA TOPHBIX XpeBTOB M ruaporpadmyeckoii ceTH, HaHeceHHe Ha HEro
rpaHuI McClieyeMoro BojocGopa M mpoBeleHHe cHeroBoi JuHuM. [Ipu atom
VIS MCKITIOYEHHA MepCleKTHBHBIX MCKAXKeHHH BCJle[ICTBHe KPHBH3HBI MOBEPX-
HOCTH 3eMITH W B LENAX YHHOHKAUMM pe3ylbTaToB JIeiMpHPOBAHKSA [10JIKHA
GBITh BBITIOJIHEHA TpaHC(OpPMAIMA UCXOMHBIX H300paskennit. K BU3yanbHbIM Me-
TOJAM OTHOCHTCA M KaprorpadMpoBaHWe CHera ¢ NMOMOIIbI0 TpaHCGhOpPMHPYIO-
wux nanetok [24]. Wcnons3oBaHue TaKUX NMpuBOpOB, KaK TOMOrpapuyecKui
npoexktop (YTIT), aneKTpoHHbIA IUTAHMMETP, MHOTO30HATILHBIH MPOEKTOp
(MCII), uHTepnpeTOCKON M Mp., COCTABJIAET CyTh ONTHKO-MEXaHHUECKHMX CIIO-
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coBOB Onpefie/ieHHs 3acHexeHHOCTH. Crefyiowas rpymia — 310 ONTHKO-3JIEKT-
POHHbIE METOJIbI, I1pe/lyCMaTPHBAIILIME BOIMOXKHOCTh 06pabOTKH M306paxeHHH
¢ ucrmonb3oBaHHeM IBM. Bkuiouenue onepatopa B mpouecc AeLUncpHpOBaHHA
OCYLIECTBIIAETCA HA YPOBHE 3a[IAHHA M3MepAeMbIX XapaKTepHCTHK M MHbopma-
THBHBIX YYACTKOB HM300pakeHHA, T.e. HA 3Tane Ka4yecTBEHHOTO HCCIIeI0BAHMA
NOCJIEIHET0, M 3aKJIOYAETCA B MIEPBYI0 OYepedb B MPOBEIECHHH MM TPYIHO ajro-
PHTMH3HPYEMOii Npouedypsl BbiGopa H3yuaemoro obvexta. ITpu 3ToM newmo-
PUpPOBaHHE W KONHYECTBEHHbIE OLEHKH €ro pe3ysbTaToB TNPOH3BOJATCA ABTOMA-
tHuecku. HauGosee coBepLIeHHBIMH ABIIAITCA ABTOMATH3HPOBAHHbBIE UK POBbIE
MeTO/Ibl, TIpeAToNaraiiMe NpoBeeHHe BCETo KOMILTIeKca 06pabOTKH CIyTHHKO-
Boit uHboOpMauuH ¢ nomouibio YHHBepcanbHbix IBM ¢ Gonbimm oGbemMom
NaMATH 1 oBmM pHbIM MaToGecneuenneM. [lons yyactvs uccieqoBarelifd COCTONT
B pa3paboTKe AITOPHTMOB KOPPEKLMH, PACIO3HABAHMA W BBIAETIEHHUA IPAHHLL
3aCHEXKEHHBIX [UIOLIAZIEH ¢ TNOCTeayloUMM aHAIH30M pe3ynbTatoB. OmHakKo
TaKHe YHMBEpCAIbHbIE MAIUMHHBIE KOMIUIEKChl 0GpaBOTKM OueHb [OPOTH,
CITOXKHBI H TPYIHO peali3yeMmbl.

1.3.1. TpammunonHsie MeToIbl 00paboTKH U TpeboBanus
K CITyTHHKOBBIM [JaHHBIM

Meromka 06pabOTKH CYTHHKOBBIX CHHMKOB C Lie/IbI0 BBIABJICHHA OMHAMH-
KH 3aCHEXEHHOCTH COMNEPXMT cledylolme onepauuu [24, 98] : nopbop mns me-
PHOMIOB CHETOHAKOM/IGHHS H CHETOTAAHUA B H3YUaeMbIX PAHOHAX CIYTHHKOBBIX
CHHMKOB, COOTBETCTBYHIIMX Oe30@1auHpiM MIH MajoOOIdyHBIM YCIIOBHAM,
OMNO3HABAHHE HA BCeX BBIOPaHHBIX CHHMKAaX HMCCEIyeMbIX BOJOCOOPOB MO Xa-
PaKTepHbIM 0COBEHHOCTAM H300paxceHHA pesibedpa; melHMdpHPOBAHHE HA KaX-
OOM CHHMKE IpaHMl, 3aJIeTaHHA CHEXHOTO MOKpOBA; MPHBA3KY MOJYYeHHBIX
TPaHHLl K Kapre-OCHOBE H OLEHKY BeJHUMH IUIOLIAJeH, TOKPBITBIX CHErOM;
olpefie/ieHHEe BRICOTHOTO MOTIOKEHNA Ce30HHOH CHErOBOM I'PAHULIBI.

Heumd poBOyHbIe TPH3IHAKH CHEXHOTO NOKPOBA C JOCTATOYHOH INOJIHOTOH
OmHcaHel B pabotax [24, 49, 55, 76] u ocTaHaBIMBAaThCA HAa HUX MbI He ByIeM.
3HaunTe/IbHBIE Nepenabl APKOCTEH 3aCHeXKeHHOH M GecCHeKHOH IOBEpXHOCTEN
MO3BOJNAKT YBepeHHO HemHdpHpOBaTh IpaHMIbl obnacredl 3ameraHus cHera
NpH PasIMYHBIX IUIOTHOCTAX JOTOTOHA CHHMKOB H, CTIeJIOBATENBHO, ONpeHe/fTh
CTeNeHb 3aCHeXeHHOCTH. BHyTpuropmosas muHamuka ansGeno mo 70-90% mns
3acCHeXEeHHBbIX NoBepxHocTel U 10 10—15% nna GeccHeXXHBIX, MOK PBITHIX PacTH-
TeJIBHOCTEIO, ONpefenAeT u3MeHeHHe (GoOTOTOHA OT Genoro K TemHomy. Yepeno-
BaHMe OQVIacTel, MeHbIMX JleMeHTa pa3pellieHHs B MMEIILMX pasHble albber1o,
MPHBOJMT K MOABJIEHHIO HA CHUMKeE NPOMEXYTOYHBIX I'pajlaliMii Ceporo TOHa.
OGnauHocTh Ha (oHe CHEXHOTo NOKpOBa BhIAENAETCA C NOMOLIBIO TPeX Aelmd-
POBOUHBIX Npu3HakoB [55]. Ipun Hamuumu crepeociumkos ¢ UC3 paspeneHue
JUIf TOPHBIX PaHOHOB CHera ¥ OGNaKoB MOJ CTEPeOCKONOM MOXeT ObITh C Ha-
NEXHOCTBI0 OCYLUECTBIIEHO [UIA CHMMKOB macwtaba | :1 250000 u paxe
1:7500000 [28]. Opxako npuMeHeHHe cTepeodOTOrpaMMETPHYECKOTO
METOA COEpXKHBaeTcA ero GOJIbIIOH TPYOOeMKOCTbIO, 4 TAKMKEe MaJbIM UHCIIOM
crepeonap.

Yame BCTpevalolmecs NpH HHCTPYMEHTAIBHOM UG pUPOBAHHM 3a7auM —
BBIJIEJIEHHE T PAHHLL Oﬁ’beKTOB, ONTHYecKasa IUIOTHOCTh KOTOPBIX HAXOJMTCA
B onpepefeHHBIX TMpeneiax, H NpUBA3Ka K306paxeHHH K kKaprorpadHuecKoH
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OCHOBE — pelianTcA ¢ NOMOLIbI0 Npeo6pa3oBaHHi H306paxeHHii aHaOTO-UHb-
poBbIMH yeTpoiictBamu. HassauHsie npeo6pa3oBanus BKI0OYAKT B ceba [56] :

I. CymmupoBanme H306paxeHHil, T.e. HANOXKEHHe OTHOTO Ha JPYTOil HEraTH-
BOB (IIO3MTMBOB) CbeMKH OJHOH TeppHTOPHHM 3a TMOC/IeJ0BaTelIbHbIE [1aThl.
ITHM CTIOCOBOM MOTYT BbIIE/IATBCA YHACTKH CpeHeH (MHHUMAJIbHOI) APKOCTH.

2. KsanToBanue H306paXkeHHii Ha [IBa WITH HECKOJIbKO YPOBHeil, 0 BecneunBar-
Lee BblJIe/IeHHe TOHOB 3a[JaHHOH ONITHYECKOH IUIOTHOCTH.

3. OunbTpauMio U306PaKeHHH, BBINOHAEMYIO [UIA Y/yYlIeHHA KauecTBa H30-
OpakeHHH C BBLICOKMM YDOBHEM LIYMOB, HMEIOIUMX HEYETKHE KOHTYpbl HJIHM
pacOKYCHPOBAHHBIX, a TAaKX¢ JUIA BBIJEJIEHHA HX KOHKDETHBIX O0CO6eH-
HOCTeH.

4. PaznuuHsle HellHHeHHble Mpeobpa30BaHKA, HAllpUMEp YaCTHUHOe o6pallieHue
H300pakeHHA B LeNAX BBbIIEJEHUS €ro HeOJHOPOOHOCTEH B ONpeleeHHOM
MHTEpBaJie MIoTHOCTeH dotoToHa [81].

Cnoco6 KapTHPOBAaHMA CHEXHOTO MOKpPOBAa C ONHOBpPEMEHHOH MpPHBA3KOMN
CIYTHHKOBBIX M306paxkeHHil K Tomorpaduueckoii ocHoBe peanu3osad B.I0 Uep-
HOBBIM [116] npu HCMONB30BAHUM IMHAMACKONA U NMEPEIBHXKHOTO BPALLA0IIETO-
CA JKpdaHa, C NOMOUIBK KOTOPOro OCYLUECTBIIAECTCHA Tpal-IC(bOIJMaLD{ﬂ CHHMKOB.
Ha doTobymary, 3akpeluleHHylo Ha 3K paHe, poTorpaduyeckum crnocobom nepe-
HOCATCA pe3y/ibTaThbl TpﬂHCCbOpM‘HpOBaHHH H IIpHBA3KH, TY[1a )X€ BIIEYAThIBAETCH
HYXHas TonocHoBa (rupgporpacdwus, oporpadus, runcomerpus). s ycraHos-
JIEHMA CTelleHM 3aCHeXeHHOCTH GacceHa Ha OTMEYATKH TAKMM Ky NyTeéM MOXKHO
HAHECTH ero rpaHMlipl, BbICOTA CHErOBOH JIMHHUH ONpenesaeTCa 10 €€ MOJIOXKEHHID
MEXY KOHKPETHBIMH H30TUIICAMH KAPThI.

Pﬂﬂ XApAKTEPUCTHK CHEXHOIO MOKPOBA MOXET OI.lCHHBéTbCH C HUCINIONIB30BA-
HHEM MHK popoTOMeTpHuyecKoro Merona. Tak, B [24] ommcaHa MeTommKa Ompe-
[eNeHHsA pa3MepoB TUIOLIAAHM, MOKPBITOH CHErOM, 33aKJIOYAIOIaAcA B MOCTpoe-
HHH CBA3M ONTHYECKOW IUIOTHOCTH H300paseHuii 3eMHOH MOBEPXHOCTH, MOMY-
YeHHO! NpU MUK poOTOMETPUPOBAHUH, ¢ KO HLUMEHTAMU APKOCTH YYaCTKOB
3TOH MoBepxHOCTH, CTeneHb 3aCHEKEHHOCTH TEPPHTOPHH HAXO[M/IAch [UIA pas-
JTHYHBIX 3HauYeHHl Ko3ddHUHEHTa APKOCTH C MOMOILBI IPayHPOBOUYHBIX KpH-
BoIX. Pe3ynbratel MUK pohOTOMETpUPOBAHUA MOTYT ObITh NpUMEHEHBI [UIA [e-
unmdpupoBaHKA THIPONOTHYeCKHX oObekTOB. B KauectBe Aeum¢poBOUHBIX
NPU3HAKOB HCHOJb3YIOTCA CTATHCTHYECKHE NMapaMeTpsl H306paxeHui 06beKTOB
WIH UX KOMOHHALMH,

OtMmetuM paz GaKTOpPOB, HATHUHE KOTOPBIX BHI3BIBAET ONpENENeHHbIE TPY/-
socti npu meuni¢ pupoBaruu no TB u MK cHHMKaM rpaHHL, CHEXKHOTO NMOK poBa
B TOpHBIX pailoHaX — OGIIAYHOCTh, TeHH OT XpebTOB, [AWIUHe TeMHBIH TOH
n306paxenua gaxe npu 1007%-HO# 3acHeKeHHOCTH, CHITbHAA 3aJIeCEHHOCTb BOJIO-
c60poB, 3aBHCHMOCTh APKOCTH H300paseHHi i OT OpPHEHTAIHH CKJIOHOB, a TAK)Ke
oT BhICOThI conHua [75]. CyluecTBeHHBIMH OKAa3bIBAWTCA TaKXke MCKaXEHHA
BOIEICTBME MONANAHHUA HCCIeyeMOoro BogocGopa HAa campll Kpald CHEMKA H
NOMeXH, CBA3aHHbIe ¢ hIYKTyaluAME SPKOCTH, KOHTPACTa U TOHA H30 6paskeHuH
¥ HEO[JMHAKOBBIM PEXHMOM HX HOTO0GPaBOTKH.

PaccMOTpMM BO3HMKAIOLIME TIPH KAPTHPOBAHMM CHEXHOTO IIOK poBa TpeboBa-
HUA K NOBTOpHOCTH cheMoK ¢ MC3 u paspewrennio, u3o6pasxetuit. 1A Moaeny-
POBAHMA TAJIOTO CTOKa Hauboree BaXHA HHGOPMALMA O CXOMIE CHEXHOTO NOK po-
Ba B BeCEHHHME MeECAIBI, KOTMA Pery/iApHbie M3MeHeHHS 3aCHEKEHHOCTH BOJO-
cBopa MakcHMaibHbl. OIHAKO NPH NPOBEJEHHH [laXke exeIHeBHOH TB cveMKH
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Ta6auya ]

TpeBoBanus k ToyHOCTH Onpenenens XapaKTePHCTHK CHEXHOMO MOKPOBa
70 NAHHBIM MHCTAHUHOHHOTO 30HIMPOBAHUS [179]

XapaxTepucruxa I'opuH30HTANIBHOE Pa3pelileHue YacToTa CheMKH Tounocts Hpumeuanue
MAKCH - MHHHMAITb- OTNTHMAIb- MAKCH- MHHH- ONTH- MAKCH- MHHH - OonTH-
MasbHOe HOe. HOe MANMBHAR  MAaTbHAA  MaIbHAA MATbHaA  MalbHAA  MAJbHARA
ATIbGefIo CHEXHOTO MOKpoBa 10 km 100 xm 25 km 1cyr 30 cyr 7 cyT 1% 10% 5% B uensx MOHHTO-
CH pmlra KIuMara
. €XHBIH MOKPOB JeHHKOB 10m 100 m 5™ 1 cyr 30 cyt 7 eyt 1% 5% 2%
g 0,1 km 10 km 1 kM 054 124 0,54 10% 30% 200%  Ilns OnepaTUBHEIX
< THIPOTOTHUECKHX
Mo et
Cuerf:m’ CHEXHOTO MO KpoBa 0,03 kM 10 km 1 xm 0,5cyr 7yt Leyr 2% 10% 5%
B oa-a:l TTHHHA 0,03 xm 10 xm 1 km 0,5¢cyr Teyr 1cyr 1% 5% 2%
mn:me:::ewemom noKpoBa 0,03 km 10 km 1 xm 0,5cyr 7Teyr 1 cyr 1 mm 100 MM 10 MM
moKpose conepikaHHe BOMIbI B CHEXHOM 0,03 kM 10 km 1 km 0,5 cytr 7TcyT 1 cyr 1Mm 50 Mm 5 MM
Temneparypa NOBepXHOCTH cHerd 0,03 km 10 km 1 km 124 7 cyT 244 DE¢ 1°¢ 0,5°C

¢ UC3 BciencrBHe BO3MOKHOIM MOLIHOH OBNauHOCTH B 3TOT HepHOJ JaneKo
HE BCe CHMMKH Gy[yT MPHTOIHBI U1 NPOC/IeKHBAHAA IUHAMUKH 3aCHEXEHHOC-
™. Hanpumep, mis ropeoro okaiimmenus DepraucKoi [IOMHHBI MapT H anpers
xapaxrepnaymrcﬂ_ MHHHMATIBHOH TOBTOPAEMOCTBI0 ACHOTO COCTOMHHA HeGa
HE mpeBsnuatower 20—-25% [113]. K maio 3HAYEHHA TOH Be MUMHEL YBEHH'-EH—,
Batorcs 10 40%. KonuvectBo cHMMKOB 3a manHsiil TPEXMECAYHBIH OTPe30K Bpe-
MEHH, KOTOpBIE MOMHO BbUTO HCIIONB30BATh JIA OLEHKH IIOKPBITOCTH, B pasHbIe
romst KoneGanocs ot 17 o 28 npu cpeliHem 3HaueHHH mis 11 IIpORHaJT;IBHPOBaH—
HBIX JIET, PABHOM %3 [113]. B aroit xe paGote oueHmBaetcs BEPOATHOCTD MOTTY-
Eelj:pm CITYy THHKOBOI HHd)OpmaLExm, TIPHIO/IHOH 1A ONIpeJIeNIeHN s 3aCHEKEHHOCTH,
PH ChEMIKE 4epe3 KOHK peTHBIH BpeMeHHOI MHTepBa, I pu nonyvenuu cHumion
Uepe3 MeHb BO3MOXHeI notepu or 40 mo 60% TMpHEMIIEMOH [IA HCCTle10 BaHuM
MHOGOPMAIMK, MpH NEHTAHON ChEMKe 3TH noTepu Bo3pactarT A0 60-95%:
OHK focturator 100%, t.e. momHOro orcyrcrBus OAaHHBIX, TPH l'IOBTOpHOCTI:[
CHEMKU uepes 67 nueit. Otcropa cremyer, yro Ges noTepe MOXHO OBOHTHCEH
TOZILKO TP €XeMIHEBHOM MOMYYeHHH HHGOPMALMH, 4acTh KOTOPOH, IPHrOIHaA
gﬂﬁze;zt?ﬂxn S4CHEXCHHOCTH, COCTABIIAET B CpefHEM juu 25% OT ee OBIIEro
u’l‘peﬁonalma K Pa3pELLIEHAI0 CTIYTHHKOBBIX H306paXkeH il u yacToTe Habmoe-
HUH, chopmynmrHpoBanusie BMO B 1984 T., @ TaK)xe TpeGOBAHMA K TOYHOCTH
OTIPENIETICHHA O JUCTAHUMOHHBIM JaHHBIM OCAIKOB U XaPAKTE DHCTHK CHEKHOTO
:{)Tl:gzna; m;a;gj;:og(ir?poa ¢ TUlomansio, npeBsiuaoweii 1000 km?, npuBegeHs!
wals » < TIPEJICTABJICHBI BO3MOKHOCTH PEaTH3AUMM 3TUX Tpe GOBAHMI
€ TIoMOmIbI0 CheMOUHO# anmaparypel UC3 “Mereop” u "Kocmoc™ IMpoctpancr-
BEHHOE pa3pelleHne crcTeMsl GO pPMHpOBaHMA M30GpaKeHHi HC3- “Landsat-4"
MpUMepHO B 3 pas3a Gonbute, uem y NpeasIIyIInX CIYTHHKOB 3Toro tina. OHo
Aocruraer 30 M B HammMpe, a 37eMeHT paspelleHHA Ha NMOBEpPXHOCTH 3.ewm
(mHKccen) cocrasnser 0,09 ra [181]. Kasknprit U3 uyBCTBUTENBHBIX IMeMEHTOB
22

3T0H CHCTEMBI MMEeT LIKANy cepblX TOHOB 256 rpamaumii Bmecro 64. Taxoe
yBeJIHueHHe pa3peliarlieii cnocoBHoCTH oBecneyeHo ycTaHoBneHueM Ha “Land-
sat4” TakK Ha3blBaeMOro ~TeMaTHYecKOro Kaprorpaga™, Beyniero MHOro-
30HAIBHYW CbeMKy B BUmMMOM M WK yu€dcTkax cCnekTpa, COOTBETCTBEHHO
O OBYM M YETBIPEM KaHaaam, B TOM ukcie ¢ A =1,55-1,75 u 2,08—-2,35 mMxm,
a Takke B TelUIOBOM [ManasoHe. IlpoeeneHue cheMOK B juanaszone 1,55—1,75
MOJKHO [1aTh BO3MOJXHOCTb BblIeNleHus oGnauHocTH Ha coue cHera. Ouenka
paspematowieil cnocobHoct TB mudopmanuu 1 nonyuesa b K.1lapeseim [110]
IIpH BBIBOJIE AHATTMTHYECKOTO BHIPAXKEHHA UTA OTHOCHTENbHOH OMBKY & ompe-
IeNleHHA CTEIEeHH 3acHeKEHHOCTH BacceiHa Sqpy ¢

ASoru n
et e A b
Sorn VF

rae F — nnowanp GacceiHa, a i b — NapameTpel, @ 338BUCHT OT [VIUHBI [IEpHMeTpa
BOAOCBOPA M €T0 IUIOLAN 1 O pefeliseTcs o KapTe, b cBA3aN ¢ 0OLel cyMMOo#
IyTMH BceX pek Oacceitda L. 3Havenue L pasHo DF, rpe D — wxoadduument
rycrorel peuHoil cetu. KoadpuimeHTs! CBA3M PACCYMTHIBAKTICA METOIOM Hau-
MeHBIIMX KBazpaToB. M3 Beipaxerns (1.15) crmemyer, uto BenuuMHa 1 — QyHK-
LM CTeNeHH 3aCHEeXeHHOCTH M 3a[JaBaeMOM TOUHOCTH e¢¢ OIpefie/leHnus, 3aBM-
CAIAs TAKJKe OT Iomamd W ¢opmer Gacceitna. HauBoee cyllecTBeHHbIH dax-
TOp 3TOH 3aBMCHMOCTH — IUIOWaab BofgocGopa. Ha puc. 1 nipeacraBieHbl IHHUK
CBSA3M BEJIMYMH 7] ¢ TUIOILAJIbI0 DACCEHHA M CTENEHBIO €r0 3aCHEXEHHOCTH Sg iy
upt GUKCHPOBAHHOM 3HAUYEHMM OTHOCHTEJIbHOM oumbiu & omnpenieneHUA Belu-
WH Syr4, PaBHOM 0,1, ¥ 3HAYCHHAX NApaMeTpoB, OCpe[HeHHpIX MO 16 BoOmO-
cB6opaM peK TOpHOTo oK pyxenus Qepranckoii monuHbl Ipn ymeHbIICHHH pa3-
MepoB Hccreyemoi mrowaau B 10 pas paspemnaiomas cnocoGHOCTh JOTKHA
GorTh yBenuueHa B 3 pasa. [lpu 10%-Hom ypoBHe onmOKy onpene/ieHUA CTeNeHH

a(l+b+ (1 =B8)Sorn), (1.15)
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TaGauya 2

Xapaxrepn‘c‘:'mxu miq)opmaulm H aMNapatypel pAOA MeTEOPONIOTHYECKHX
MC3 "Mereop™ u npupommo-pecypernix MC3 "Kocmoc” [95]

Hc3 Cpennan [epuon
BbICOTA o06paute-
nosneTa, HHA, MHH
KM

Bun anmaparypst

CnexTpanbHbIA Pa3peuteHue Ha MeCTHOCTH lls puna nono- MacwTab cHUMKE
[OMATa30H, MKM (B HAgMpe) , M cbl o63opa, KM

Meteop-32 655 97,6  MCY<C

MCY-CK Ckanmpyiollas anmna-
paTypa TeleBH3HOH-
HOTO THMa

MCY-B

0,5-0,7 200 1380
0,7-1,0

0,5-0,6
0,6-0,7 200 590
0,7-0,8
0,8-1,1

0,5-0,7
0,7-0,8 30 30
0,8-1,0

Kocmoc-1500 665 97.8 MCY-M

CxaHupyOlIas annapartypa TeleBH3IHOH-
HOTO THNa

PJICBO

0,5-0,6
0,6-0,7
0,7-0,8 1000 1920 1:12.10°

0,8-1,0
A=32cMm ITo oM xanany 2,5 . 0,8 km? 460 1:12- 0%
Mo m xanany 2,5 --3,0 km?

Kocmoc-1602 665 97,8 MCY-M

Cxanupyioluas

annaparypa

MCY-C TeNeBH3HO HHO-
IO THNa

MCY-CK

0,5-0,6
0,6-0,7 1000 1920 1 512108
0,7-0,8
0,8-1,0

0,5-0,7 200 1380 1.55.-10°
0,7-1,1
0,6-0,8 500 950 145 .10

Kocmoc-1689 650 MCY-C

MCY-CK

Muorosonanshoe ckauu-
pywilee ycTpodcTBo

MCY-3

0,57-0,70 347 1300 1 25 «10°
0,70-0,99

0,54-0,60 Mo kanpy Ilo cTpoke

0,61-0,71 244 175 600 1:3.10¢
0,71-0,78

0,82-1,00

10,3-12,8 820 590

0,50-0,59
0,61-0,69 68 45 45 1225100
0,80-0,92

3ACHEXKEHHOCTH II0JIOKEHHE CHErOBOH JIHHMH 110 TMICOTpaHUeCKONH KpHBOH
HAXO[MTCA ¢ TOWHOCTBI0O 0 100 M [110]. Taxum o6pasom, NpH M3YYeHHH
AMHAMHKH 33CHEXKEHHOCTH pa3pellarwiuas cnocobHocTs TR anmnaparty pel JOJKHa
cocrapnarh 100—200 M s Gacceitnor miomampio nopsagka 1000 km? u 30—
70 M 715 GaccedHOB MTOLLAMIBIO nopsgxa 100 km?.

OcraHoBuMes Goree moapo6HO Ha BOMPOCAX KaPTUPOBAHHA CHEXKHOTO I1OK po-
Ba. [Ipu BU3YaIbHOM MIIH ONTHKO-MeXaHHUECKOM [elH PUPOBAHKH €TO rpaHHIL
T;lg;u[})?lga]mue OCYIIeCTBIIACTCA, KAK NPABUIIO, OJHHM U3 CIeIYIOIMX CIOcOBOB

; ;
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1. Ha cHMMKe Bble/nfeTcs CHeroBas JIMHHMA, KOTOopasd HaHOCHTCA Ha Kapry
BogocBopa. 3HayeHUA MIIOIIAIH 3aCHEXKEHHOCTH YUYACTKOB OLEHHBAKTCA NPH HX
MTIaHHMET PYPOBaHHH.

2. CpedHAf BbICOTA CHETOBOW IPaHMIBI OTIpeeIAeTCA NPH HHTEPIOJIALMH ee
MOJIOKEHUA MEXOy H3oruncamd kaprel. [lo monyyeHHbIM 3HAYEHHAM BbICO-
Thl ¢ NOMOIIBK THMcorpadpuuecKOl KpPHBOM HaXOOMTCA IUIOLUA[b, 3aHATAA
CHETOM.

3. BomocGop pa3fuBaeTcs HA KBA[paTbl CEeTKH, Ul KANKIOTO H3 KOTOPBIX
perucIpupyerca cTeneHb 3acHexEHHOCTH. Oblas Muowab CHEXHOTO NOKPOBE
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Puc. 1. 3aBacuMOCTH paspeianiueit cnocovHocTd TB mHbopMalmu n OT NIIOLIAMH TOPHBIX
pomoc6opoB F W cTeleHH MX 3acHEKEHHOCTH NPH OTHOCHTE/ILHOM oumbke ompeneneHHs
3acHexeHHOCTH, paBHOR 0,1, M pa3HeIX 3Ha4YeHHAX MapameTpos @ u b B dopmyne (1.15)
[110]

1-5 — npu 3acHexenHoctu 0; 0,25; 0,5; 0,75; 1,0 u cpeAHHX 3HAYEHHAX NApaMeTpoB
awub; 6, 7 — npu HyNeBOH 3ACHEKEHHOCTH M 3HAYEHHAX MAPAMETPOB, OTIHYAIOWMXCA OT
CpedHHuX H38 BeMHYHWHbI CpeHHX KBAaNpaTHYECKHX OTKIIOHEHHUH, Touku COOTBETCTBYIOT 3HAa-
qyeHHAM & [UIA Kaxnoro u3 16 Bacceiinos

1A GaccedHa MOJy4aeTcs TpH CYMMHMPOBAHHH Hal[eHHBIX 3HAUEHWH 0 BCEM
KBajipaTam,

Ha npakTHKe 4YacTO MCHONB3YWOTCHA Ppa3iMyHple KOMOMHALMM HAa3BaHHBIX
cmoco6oB. Becbma pacrpocTpaHeH CllefyloIMH npueM: oueHka mo TB u3obpa-
JEHHI0 CTeleHH 3acHeXeHHoCTH OacceiiHa ¢ TOC/IeAYUIMM OIpefeneHneM
M0 HAHIEHHOMY 3HaYeHHI0 W TUrncorpaduyeckoi KpHBOH BOA0COOpa BRICOTHOTO
TIOJIOJKeHHA CHeroBOW rpaHullel. MMeHHO Takoil cnoco® GbuUl HCNONB30BaH HAMM
n JL.K.Ilomnasckoii [84] mia oueHKH 3acHEKEHHOCTH pANA BOIOCGOPOB ceBep-
HOTO CKIJIOHa (epraHcKoM MOIHHBI, NPOBOAMBLIEHCA ¢ LEJbl0 HICHTHHHKAUHH
napamMeTpoB mMomenu GopMHpoBaHUA Tanoro croka (ri. 3). Cnoco6, o6paTHbI
u3noxeHHoMmy, npumeden b Kllapessim [111] mia oueHkn pacnpepeneHus
3dCHEXXCHHRIX nnoma,u.eii 10 BBICOTHRIM 30HAM Ha OCHOBE JAHHBIX O cpen.Heﬁ
no BceMmy OGacceiHy BhICOTE CHEeroBOW rpaHuubl, ToT dakrt, 4TO paclpejesieHue
IJIOWANH Mo BhIcOTe GaccedHa M pacrpeje/ieHHe 3aCHEKEHHOCTH MpaKTHYECKH
NOYHHITHCE HOPMAJTBHOMY 3aKOHY, TIO3BOJTHII BBIBECTH CBA3H BBICOTHI CHEro-
BO# TpaHMIBI CO CpelHeB3BEllIeHHOH BBICOTOH 3aCHeXeHHOH NIOWAnH 2 H Cpell-
HEeKBaJIpaTHYHBIM OTKIJIOHEHHEM O BBICOT OT Zg. [lonbupas cpeau pesyibTaTtoB
a3pohOTOChEMKH 33 pa3Hble TOJIbI HAHHBIE C 2 U O, BIMOKAHUIMME K zo M O,
COOTBETCTBYIOLIMM 33/IaHHOH BhIcOTe cHeroBoH rpanuusl, b.K.llaper npunnman
pacrpenienenne BrIGpaHHOH aspodoTockemku (aHamora) 3a dakTHyeckoe pac-
npeneneHue MIOLIAJM CHera Mo BeicoTe. B [pyrom BapHaHTe 3HaueHHA Z W O
BBIYMCIIAUINCh TIO HAW/ICHHBIM ypaBHeHWAM cBssu. JUTA Havana cHerotasHus
NyulllMe Pe3yiIbTaThl JdeT MEeTOJ aHajora, NOAXOIAIUMHE Bonbuie nia tex 6ac-
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CeHHOB, rHncorpadHUecKan KpuBaA [UIA KOTOPBIX He COBNANAET ¢ KyMYJATOH
HOpMAaJbHOTO pacnipemenedua. Hemocratok cnocoGa runcorpaduueckoil KpHBoi
COCTOMT B JIONMYILEHHH, YTO BCA 30HA BbILLE CHETOBOMH JIMHUH ABJIACTCA OQIacThIO
100%-HO# 3acHe)XeHHOCTH.

Kapromerpuyecknit MeTO[l, IpH KOTOPOM BBICOTd CHETOBOHM JIMHMM OTpefie-
nfeTcA 110 ee MOJIONKEHHI0 MEXIy M30THIICAMHM TONOOCHOBBI, MO3BOJIACT OLEHH-
BaTh pa3Mephl 3aCHEXKEeHHBIX MITOA/ied ¢ TOYHOCTBIO 10 BeJIMYMHBI paspeiueHus
H300pakeHni. JTO JaeT BO3MOKHOCTD IPOCHEUTh 3d Ce30HHBIMH H3MEHCHHAMH
MOMOMKEHUA CHETOBOM TI'PAaHMIBI HAa CKJIOHAX PA3HOH OpHEHTallMM B Mpefesnax
omHoro Gacceiina. HauGonbume onmmbKu 31010 cnocofa oByclioBlleHbl HEBbICO-
KO# TOYHOCTbI0 HAHECEHH A CHETOBOM JIMHUM Ha TONOTpaHYecKyio Kapry.

OTMETHM YCIIOBHOCTh TIOHATHA CHETOBOHM I'PAaHMIbI, HCIIONb3YEMOTO NpH OIl-
pelle/leHHH XapaKTepPHUCTHK CHeXXHOro TOKpOBAa MO CIYTHHKOBBIM [IaHHBIM.
Du3MyecKH TaKas I'paHHlA — 3TO JIMHUA PABHOBECHS B KaX/IbIH JTAHHBIH MOMEHT
NMPOLECCOB CHETOHAKOIUIEHHA W CHETOTAAHHA. BCJ'IEJJ.CIBPIB HEOJHO POAHOCTH
YCIOBHH MX NMpOTeKaHWA Ha BogocBope mpefcTaBiieHue 0O ITOH rpaHHIe Kak
O JIMHMH, HaXO[slieiica HA ONpefesieHHOM BBICOTHOM YpOBHE, HE UMeeT CMBIC-
na — obpasyerca mMpoKas 0 HeCKOJIBKMX COTeH MeTpOB IO BbicoTe 0Gnacts
HEeCIUIOIIHOTO CHEeXHOTO MOKpOBa, [elMppHpyemMads HAa CHHMKAax cpeIHero
pa3spelilieHH s cepbiM TOHOM. EcTecTBeHHas reHepann3aums clyTHUKOBbIX H306pa-
JKEHWH He M03BOJIAeT OLEHHUTh 3aCHEXEHHOCTb 3TOH MOJIOCHl — IIpH UCNONbL30BA-
HHH CHHMKOB Gosbmiero macuitaba oHa paclajaercs Ha rpynisl Genbix v TeMm-
HBIX NATEH, OTBEYAIOLUMX 3aCHE)KEHHBIM M DECCHEXHBIM YUacTKaM.

B npak ke geimdpupoBaHus NIpH pa3nHueHHH Ha CHUMKE TEMHOTO M Benoro
TOHOB I'PaHMIA CHEXXHOTO MOKpPOBA MPOBOIMTCA 1O JIMHMM MX pasfiena, IpH BO3-
MOJHOCTH BbIfe/IeHHA TeMHOro, Gesoro ¥ ceporo TOHOB — IO CpeHeH JIMHHH
ceporo ToHa. U B TOM M B [pYrom ciyuae NpHHUMAeTCs, YTO CHEroBas JIHHHA
coorBeTcTBYeT 50%-HOH 3acHexmeHHocru [24, 28, 115]. IlepexomHas oGnacrh
CepOro TOHA TAKXe CUMTAeTCA 30HOW 50%-HOHl MOKPBITOCTH. YUMThIBas HEBO3-
MOXHOCTb TOYHOH OLEHKH 3acHe)eHHOCTH 3ToH 30HbI, B.H0.Yepuor [117]
MpeUIOWUI [TPOBOIMUTh CHETOBYIH0 T'PaHMIY IO JIMHMM HauGOJbUIEro KOHTpacTa
TEMHOTO M CEpOro TOHOB, T.€. IO HHJKHeH IpaHMie ofiacTH MATHHCTOrO 3ajera-
HUA CHerd.

[TpHMepoM NpUMeHeHHs MeToxa MOMCYETd MOKPBITOCTH 0 I1EMEHTAM CeTKH
moxeT ciy#uTh pabora T.Aunepcena [126), B KOTOpOH Wisi KaXIOro MuKcena
pasmepom 900 X 900 m* Ha HeckoJIbKHMX TOpHBIX BoniocGopax Hopseruu Bbrunc-
JIMCh 3HAYeHMA 3acHeXeHHOcTH no rpamauuam — 0, 20, 40, 60, 80 u 100%.
1M BeTMUMHBI PACCYMTBIBAIIUCH MO CBA3AM APKOCTH W30 OpakeHHA H NOKPhITOC-
TH, YCTAHOBRJIGHHBIM [UISi XAPaKTEPHBIX YYaCTKOB BGaccedHOB pasMepoMm OT 20
g0 40 nuKcenoB M MpeanoNaraBumMmcA JTHHEAHbIMH. KOHTpPOJIb BeIMUMH 3acHe-
JKEHHOCTH OCYLUECTBIISUICA MO Ha3eMHbIM TOYKaM C H3BECTHBIMH KOOPOMHA-

TAMA.
TOUHOCTB KapTHPOBAHUS CHEXHOTO MOKPOBA 3aBHCUT OT Pa3pelucHHA CHHM-

KOB, KayecTBa H300pakeHHH, TOUHOCTH [eUM(pPHPOBaHUA W reorpapuueckon
NPHBA3KH, HCTIONMB3YEMOTO METOJIA OLEHKH 3aCHeXeHHOCTH, & TaKxke OT 0CcObeH-
HocTe# Mccniemyemoro Gacceitna [75, 96] . IlorpenmHocts ompegeneHus CPaHHMI]
3aCHEXEHHBIX YYACTKOB ONEHWBAeTCA TNPH CPaBHEHWM BBICOT CHETOBOH JIMHUM,
MOTYYEHHBIX 10 CHYTHUKOBLIM [1aHHBIM M HAH[EHHBIX C MOMOLIUBK HA3eMHbBIX
M3MEpeHH, a3podOTOCHEMKH, 2IPOBH3YaNbHBIX HaGnIONeHHH, B TOM uMcle
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Mo JHCTAHUMOHHBIM PEHKAM, a TaKXke CNYTHHKOBOH MHpopMauuu Gonbiiero
pa3perieHns.

HauBonpiryio TOYHOCTb H3 CMOCOBOB H3Me peHUil 3aCHEXEHHOCTH, pe3yNbTaThl
KOTOPBIX TTPHHHMAIOTCS 32 ITATOHHBIE, 1al0T a3pogoTocheMKH [96] , a u3 cnoco-
6o 06paboTkn Matepuanos cbemkH ¢ MC3 — pazbuenne Bogocbopa 1o nemeH-
TAM CeTKH M TOJCYET MOKPBITOCTH, MPOBOMMEIE ¢ momouibio IBM [75] . Tak,
IIOTPEIIHOCTh OUEHKH BBICOTBI CHETOBOH I'DaHHIBI, MPOBENECHHOH NPH BH3Yallb-
HoM meumdpupoBannu gaHHeix MC3 “Merteop”, OTHOCHTENIBHO pe3ylbTaTOB
aspodoTocheMKH A pAna BoaocGopos CTAaHOBOrO HArOphbA He TpeBbIlLANIA
150 M, a oumbKa onpenesieHHs 3aCHEXEHHOCTH BOIocbOpa cOCTaBnAna B Cpef:
HeM 6% [96] . AHanorMuHas BeTMUKHHA JUIA BonocbopoB pex depraHcko# 10mM-
Hel B 60% cnyuaes Geuta mopsaka 150 m. B tpex cnyvasx u3 60 onmGxa npe-
spruana 300 M, ee cpenHee 3HaueHue coctapiaio 250 m [24]. TouHo Takas xe
CpeHsA BEJIMYMHA TIOTPEINHOCTH 3ahnMKCHpOBAHA [IA JIAHHOTO paioHa B pabo-
tax [103, 109, 110] npu cpaBHEHMM NOJTYYEHHBIX AHATOTHYHBIMHM CHOCOBaMM
oueHok, CpenHsas oumbKa onpeeneHns BbICOTBI CHETOBOH JIMHUH TIPH BH3Yallb-
HOM meumdpUPOBAHUM [UIA YeThIpeX aNTaHCKMX PeK Takxke paBHsamach 250-—
300 m [22]. MNorpemHocTs OLEHKH MOKPBITOCTH BaccedHOB cHerom Bbuta 3a-
K/oueHa B uHtepsane 2,3—5,0% npu cpenHem 3HaueHuH 3,2%.

Tl Xaunapopn u P.Xonn [151], ncnons3ys TB panusie MC3 “"Landsat”
"NOAA” ¢ paspemrenHemM cooTBeTcTBeHHO 80 M 1 1 KM, OUEHHBAIH 3aCHEKeH-
HOCTh HECKOJIBKMX JECATKOB BOAOCOOPOB B ropHoi yactH Kanudopuuu. 3a sra-
JIOH NPHHHMAJIMCh Pe3yJIbTaThl a3p0pOTOCHEMKH TeX e BacceiiHoB. [IpH cpaBHe-
HHM [aHHble “Landsat™ mpakTHYeCKH COBTIAANH ¢ OAHHBIMH a3p0dOTOCHEMKH,
TOrpeLiHOCTh OLEHKHM TOKpPHITOCTH Mo HaHHeiM “"NOAA” cocraBnana or 8
no 14%.

3HaueHUs TOTrPelliHOCTH KapTHPOBAHHA CHEXHOI'O NOKpoBa No JaHHeM UC3,
npuseneHHsie B.B.Kynpusasoesim u B.I' [lpokaueBoii [75], okasanuce cnepyio-
UMMM : TIPH CPABHEHHH ¢ pe3ynbTaTaMK a3pOBU3yalbHbIX HaGmogeHui — 0—14%,
¢ JaHHBIMH 43p0oTOChEMKH — | —4, ¢ pe3yJibTaTaMM pacyera no mopenu ¢op-
mupoBanusa croka SSARR — 1-17%, npu cpaBHenun panupix MC3 "NOAA™
H "Landsat” — 1—6%, a nanHeix "NOAA™ n "GOES” — 3,25%.

It GaccedHoB pek ropHoro oGpamienus ®epraHckoi HONMHBI ommMbKa
onpefieNieHHsi BBICOTb CHETOBOH TPAHMLIbI ONTHKO-MEeXaHHYECKHM CIIOCOBOM
OTHOCHTEJIBHO [AHHbIX ABHapa3Be[IKH B MOJIOBHHE CilyyaeB He MpeBsiana 150 m
npu cpegHeM ee 3HavyeHMH |60 M M cpemmexBanpathuHom — 190 m [112]. Cpen-
HAS NOTPELIHOCTh CTEpeodOTOrPAMMET PHUECKOTO ONpefe/IeHHs BBICOTBI CHEro-
BOH nmuHuu [28] monyumnack paBHOH 150 M, a cpenHexBampatHuHas — 120 m.
AK.barum [132], npoeunpys cHumox ¢ “Landsat™ macwrada 1 : 1 000 000
Ha KapTy CcTOThicAYHOro macuraba ¢ usoruncamu uepes 40 M U oTmeuas noJjo-
JeHHMe rpaHHibl o6GnacTH 3aneraHs CHera Mo 3THM M30THIcam ueped | Km,
Onpe/ienus BbICOTY CHETOBOM JIMHHH C NOTPEIHOCTBI0 47 M.

Taxum oBpa3om, pH HCIOJIB3OBAHWM TPATHIHOHHBIX METOJMK BH3YaJIBHOTO
¥ ONTHKO-MEXAHHYECKOTO JelndpupoBaHus Cly THHKOBBIX H300pakeHHH Masio-
ro H CpeHero -paspemieHus ¢ Meteopoyiornueckux MC3 TOUHOCTH  oueHKw
BBICOTHOTO TIOJIOXEHHA CHETOBOM I'PaHMIIBI [V FOPHBIX BOLOCHO pOB MIOLA/1bi0
OT COTEH J1I0 HeCKONbKHMX TBICAY KBANIPaTHbIX KHIIOMETpPOB paBHa |50-250 M,
a onmbKa onpe/eneHna cTelneH 3acHeXeHHOCTH cocTaBiser 5—10%.
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1.3.2. UnTepak THBHBIH crioco® oOpaboTku BHAEOHH(O pMaLHH

Co3panne metonoB 06pabOTKM [OaHHBIX [IMCTAHUMOHHOTO 30HIMPOBAHHA
¢ nomowpio IBM 6bu10 0BYC/NOBIEHO 3HAUMTENbHBIM YBelHueHHeM oGbema
PETHCTPHPYEMOil cryTHHKaMu MHGOPMALMH, yITyuleHHEeM ee KayecTBA M OTHO-
CHTENTbHON PETYIAPHOCTBIO MOCTYIUIEHHA, TIO3BOJIAIOLLIEH CIIeJMTh 33 IHHAMMUKOH
Ha3¢MHBIX TPOIECCOB, B YaCTHOCTH 33 H3MEHEHHAMH COCTOAHHA CHEXHOTO
nokposa. [losssjenne crnocoGoB 06GpaboTku H306paXkeHHH, OCHOBAHHBIX Ha aHa-
JIM3€ WX MO 3JIeMEHTaM, NO3BOJIHIIO BBUIE/THTD H KNacCHBHUUMPOBATD C MOMOLLBIO
COOTBETCTBYIOLUMX aQITOPHTMOB pa3IHYHbIE THIPONIOrHYeCKHe 06pa3oBaHHA
B PasHpIX 30HaX CINEKTpa MO 3a[JAHHBIM YPOBHAM ApPKOCTH. Pan pesynsraton
6bU1 monyueH yxke K cepemmHe 70-x romoB [168]. Tak, M.Maitep u B.JBanc
[167] c nomouibio anekTpoHHON KoHCONMH CTaHGMOPACKOro HecTe JOBATENIBCKOrO
uHcTHTyTa ESIAK dhuk cupoBanu s Kaxaoro nuKcella HaluuMe cHera 1o rpaja-
UMAM SIPKOCTH — YHCTBIA CHEr, CHeT M PACTHTENbHbIH MOKPOB, CHET W CKAJIBI,
a4 TAaK)e PACCUMTBIBAJIM IUIOWIAM COOTBETCTBYWIUMX Y4acTKOB. B paGorax
K.M.HUrrena [153] u A.Psuro, K.M.Urrena [173] npuBommMTCA CpaBHEeHHe pe-
3yNBTaTOR 0OpabOTKH TpexiKaHaqpHOTO u3oGpaxenua ¢ MC3 “Landsat-17
¢ TIOMOLIBI MHTepakTHBHbIX cucteM ~LARSYS”, “Stansort” u “Image-100"
CeMM pa3JIMYHBIX THNOB MOJCTHIAlOMER NMoBepxHocTH Bomocbopa p. bynn Jleik
Kpuk (rophas cuctema Bunp Pusep, Baiiomunr, CIlIA) — cyxoro cHera ¢ 6oib-
LIOH OTpajkaroiied cnocoBHOCThIO; cnaBooTpaxalollero cHera, No/Be prasiiero-
cA (a3oBpIM TNpeBPALICHHAM; cHera B Jiecy; MepexOodHOH 30Hbl MATHHCTOTO
3a7ieraH|a cHera; DeCCHEXHOTO Jieca WIIH JPYTOro BUOA PACTHTENIBHOCTH: BO[bI
M TeHeit; HekylaccHUUMPOBAHHBIX YuacTKOB. PaccumrbiBanach Takike TUIOILAIb
3aCHeXeHHBIX YUaCTKOB. B KauecTBe TeCTOBBIX NPH COMOCTAB/IEHHH Pe3y/IbTaTOB
MCTIONIb30BAIMCh IaHHBIE LBETHOH aspodoTocheMKH. TOUHOCTD KilacCHHKAUNH
HA3BaHHBIX THMOB NOBepXHOCTH cHcteMoi "LARSYS” cocraBuna 92%, cuctemoit
”Stansort” — 90, cucremoit “Image” — 87%. Cucrema “Image-100"" okasanacs
HauBornee GuictposeiicTyoweit, "LARSYS" — camoii MeUIeHHOR.

Hcnone3ya ananoruio co cnoco6om BU3YanbHOro fAenmd pupoBaHHs CHeroBoOH
rpaHHLbl TIPH TIPOBEICHUH ee 110 u3oTHuncam ronorpaguueckon Kaprel, U.C.I'ape-
nuk 1 J1.C.CenncpoHOBa NpejIOXKWIM METOJ] pacyera BbICOT CHErOBOWN JIMHMM,
OCHOBAHHBIH HA COIOCTABJIEHWH TPaHCGHOPMHPOBAHHBIX KOOPIMHAT TOYEK
Moc/ie/IHell ¢ YMCIEHHOH Mofenbilo penseda [27]. AeTopsl BBOgMuM B IBM
onpeJie/ieHHbIe MO TOMOKApTe [JaHHbIe O UMGPOBOH MonenH penbeda U BrICOTAX
€r0 XapaKTepHbIX O0cOBEHHOCTeH, ClyXalMX /Ul TOYHOCTH NPUBA3KH, a TaKxke
M3MepPEeHHbIE B KOOPIMHATHOM CHCTeMe CHMMKa KOOPIMHATBI T€X Xe 0coBeHHOC-
Tell H TOUEK CHEroBOM JIMHWH, BBICOTHI KOTOPBIX NMoJuiexar oueHke. [locne pac-
yeTa MOTPaBOK K KOO PIMHATAM H300pakeHHA X4 paKTe pHbIX TOUEK COCTABAETCA
CHCTEMA YpPABHEHMA CBA3H ITHX KOOPOHHAT C MIAHOBBIMH KOODIMHATAMH [aH-
HBIX TOYEK

X=agta,x+a,y+asx® tagxy+asy* +agx®+ ...,
- 2 2 3
Y—bo+b|x+b2y+b3x +b4xy+b5y +b5X g (1.16)
rae X, Y — KOOpOMHATBI TOYEK KApThl, X, } — COOTBETCTBYIOILME KOOPOMHATHI
ITHX ToueK Ha cHUMKe. KoaddHuMeHTbI a; U b; HAXOIATCA METOOM HAHMEHD-

IMHX KBagpaToB, Mocje 4ero Mo KOOPAHHATAM TOYCK CHEeroBOMH rpaHHIbI Ha
CHHMKC ONpeac/faloTCa HX KOO PIHHATEI X, Y na Kapre, Mo KOTOpbIM Ha OCHOBE
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YHCIOBOH MOMENH penbeda HAXOOATCA COOTBETCTBYIOLME BhICOTHI. TpaHcdop-
MHpOBaHHe MPOBOIMIIOCH MO 16 OMOpPHBIM TOYKAM C MOMOLIBI0 KBAJPATHYHBIX
noMHOMOB. [lorpeiHocTb OLEHKH BBICOT monyunack nopamka 200 M. ABTO pel
CUMTAIOT peabHBIM YBellHueHHe TOYHOCTH 10 100 M 3a cueT COOTBETCTBYHOILETO
BbIOOpa XapaK TePHBIX TOYEK M HCIIONIb30BaHHA CHHMKOB BOJIbILIEro pa3pelleH .
IIpu aBTOMATH3AUMK NTpOLIeLY P NpPeUIOKEHHOTO AJITOPHTMA CYMTBIBAHHE C KApThl
KOODIMHAT H30NIHHHA pesibeha MIIH OMOPHBIX TOYEK M BBEJEHHE HX B MaMATh
LEHTPAJIBHOTO MpOIeccopa JOJKHO OCYIIECTBIATHCA C MOMOIIBI0 OUHGPOBHI-
BawLMX TpHOOpPOB, a BbIe/IeHHe HA CHMUMKE TIPaHMLbI CHEXHOTO MOKpOBa
C YCTa4HOBJIEHHEM KOO PIMHAT OTHE/BHBIX €¢ TOYeK — C IOMOILLIbI0 IHGOTo U3 HH-
TepaK THBHBIX KOMIUIEKCOB.

BO3MOXHOCTH ONEpPaTHBHOIO MpPHMEHEHHA [MCTAHUHOHHOH HH(OpMalLKH
3HAYMTEJIBHO PACIIMPWIHCh B pe3yJsibTaTe NOABIEHHA METOJOB €¢ aBTOMAaTH3IH-
poBaHHOH 0Gpaborku. Tak, NpH 30HIMPOBaHHH CHEXHOTO NOKpoBa o6paboTaH-
Hble CIYTHHUKOBBIE [aHHbIe MOTYT ObIThb [OCTYNHBI MeHble YeM Yepe3 72 vaca
mocne ux perucTpaunu [144], a xapTsl 3acHeXeHHOCTH BOJOCGOPOB — [axe
yepe3 opHH-IBOe CyToK [126]. TpeGoBanusa norpeGutenei 310 HHGMOpMALUH
K GbiCTpoTE €e MOMyYeHHA H K ee KauyecTBY KaK IJIaBHYI0 BBIIENTHIM 3amady
CO3[aHHA COBEPIIEHHOr0 MaTeMaTH4YeckKoro obecnmeyeHHa ee o6paboTkH Ha
CNELHATTH3HPOBAHHBIX BHEOKOMIUIEKCAX, PeaIM30BAHHBIX Ha Baze MUHH- WIH
yHuBepcanbHpix IBM. O6beM MaccHBOB MOCTYMAIOIUMX [OAHHBIX MpeNCTaBIAeT
CYIUECTBEHHYI0 TPYOHOCTh A pa3paboTku nonobHoro obecnevenns. Tak, npu
4-KaHANBbHOMH CBEMKE YYacTKa MoBepXHOCTH mnowansio 200 kM? ¢ paspelieHHeM
nopsaka 100 M? 3101 06vem nocturaer 10 MGaiir [13].

KayecTBO CO3JaHHOrO0 MAaTeMaTHYecKOro obecrneueHHs olnpenenfaeTca ero
YHHBEPCANbHOCTBIO NPH PEllIeHHH NMPHKIIAIHBIX 3a[1a4y pa3sHOTO YPOBHA, a TAKIKe
pa3pabOTaHHOCTBIO CePBHCHBIX NpOrpaMm. COBOKYIHOCTb 3THX CBOMCTB MpPHOG-
peraerca NpH COEIMHEHHH B OHOM MaKeTe MpOrpaMMm GONbILIOTO KOMHYECTBA
37eMEHTApPHBIX alNropuTMoB 06paboTku u3oOpaxenui. [na 3ddexTHBHOrO
GYHKIUHOHMPOBaHHMA KOMIUIEKC IIPOTpaMM JIO0JKeH CONlepxarh MOpSAIKa ThICH-
ud TaKuX anroputMoB [46]. [lo cBoeMy yHKIMOHATPHOMY HA3HAYEHHIO KaX-
OblH M3 AITOPHTMOB KOMIUIEKCA HCMOIb3YeTCA Ha KaKOM-HHGYIb M3 3TanoB
06paboTKH BHIEOMHDOPMAUHH — MpH BBOIE HM300paXKeHWH B CHUCTEMY, A
Ipe[IBAPHTENbHONH MM TeMaTHYecKoil 06paGoTKH, MpH BeiBOME (BH3yamM3aluK)
Ppe3y/bTaTOB WIH BXOMT B HAGOp NpOTpaMM YIpaBIeHHA.

B 3apaum npensaputenpHOH 06pabOTKH BXOMAAT MPOBEOEHHE TEOMETPHYECKHX
npeo6pa3oBaHuii M300paXkeHHH, UX PaJHAUMOHHOW M paZMOMETPHYECKOH Kop-
peKunH. T'eomeTpHyecKas KOppeKIMA TMOJApa3yMeBaeT ycCTpaHeHHe oLIMGOK,
BO3HMKAMIUKX 33 CYeT XapaKTepa ABW)KeHMA CIMYTHMKA OTHOCHTENBHO 3emilH,
H3-32 ee BpAllCHWA, BCIE[CTBHE KPHBH3HbI 3¢MHOH NMOBEPXHOCTH M MO pALY
npyrux npuuus. [lpu Gompumx uckaxeHHAx Kaxoe npeo6pa3oBaHHe IOMKHO
[POH3BOIMTLCA 10 OTJAEIBHOCTH, YTO MPHBOMIMT K IUTHTENBHOM 3arpysKe LeH-
TPalbHOTO Ipoleccopa.

B paGore B.I. Bowapoa, CM. Caxmua [16] npemnoxkeHs: anropurMs
TeOMETPHYECKOH KOPpPeKLHH, KOTOpble TpeOYHT HE3HAUMTE/IBHOTO BpEMEHH
ONA peanM3allMd M MOTYT HCMOJIb30BaThCH B OMEPATHBHOM pexume. Omwmbka
ONpefie/ieHHA JTHHEHHBIX pa3MepoB O06beKTOB, cocraBnsaBuas 300-450%,
YMEHBIIKIACh B pe3ysbTaTe MpUMEHEHWA 3THX AITOpHTMOB f0 2-3%. B paGore
CM. Caxuua [102] npemwnoxeH crnocob ycTpaHeHHA OIHOTO M3 OCHOBHBIX
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BHIOB TreOMeTpHYeCKMX HCKaxeHHH (M3MeHeHMs maciutaba M306paxeHus B
HAllpaBJICHHUH, HepHEHﬂHK}’HﬂpHOM TUTOCKOCTH Opﬁl‘lTbl), BO3HHKAWLLEro Bcne-
CTBHE KOHCTPYKTHBHBIX ocobeHHOCTEH CKAHHPYWILUHX [OATYHKOB. Tlaxe TNpH
MCMONTb30BaHHM LEHTPANBHOTO npoueccopa MHHU-IBM nanHeIH anTropuT™M no3so-
nfAeT TpaHcHOpPMHPOBATh MHOTO30HATIbBHYK HHGOpPMALHKIO B ONEPaTHBHOM
pexMMe OTHOBpPeMEHHO [UTA BCeX KAHAJIOB.

OILHH H3 BHIOB TreOMETPHYECKHX npeoﬁpamnaunﬁ CIIYTHHKOBBIX JIaHHBIX —
MX KOOpIMHaTHafA TNpPUBA3KA, 3aKIIOYAOLAACA B TpPHBENEHHH H300paxeHHH
K OINpe/eNeHHON Kaprorpaduyeckoi NpoeKUHH WIH B pacyeTe W BMEYaThIBAHHU
B H300paxeHHe CeTKHM Mapaiujened W MepHIHAHOB. AJITOPUTMbl IPHBA3KH
ucnone3yrwTea npu o6paGotike W GHOTO, U CkaHepHbIX H30OpaxeHuid. OHu MoryT
OCHOBBIBATBCA KAK HA YPABHEHHAX CBA3M MEX/Y KOOPIHMHATAMH TOYEK 3eMHOH
MOBEPXHOCTH, YTIIAMH OPHEHTAlMH CNYTHHKA H MapameTpaMH ero opOHThI NpH
yuyeTe 3aKOHa ckaHupoBanusa [107], tak ¥ Ha MeTO/Ie OnpedeNeHUs TEMEHTOB
BHEIIHETO OPHEHTHPOBAHHMA M0 ONOPHBIM TOUKAM C MOMOLIBK aNMpoOKCHMAIHH
creneHHpIMH nomuHomamu [104]. B paGore T.A. Buyuxosoit, I.A. Ycukosa
[18] omucan anropur™M reoMeTpHYECKOro Npeobpa3oBaHHUA CKaHepHBIX H306pa-
JKEHHH MO OMOPHBIM TOYKAM TPH HEM3BECTHOM 33aKOHe TpaHc(hOpMalnK, HaMpH-
Mep TIpH BO3HMKHOBEHHH HCKaXeHHH BC/EACTBHE KpPeHa W KauaHWil HOCHTENs.
ANNPOKCHMAIMA 3aBUCHMOCTH MeXIy KOOP/IHHATAMH KapTsl U H306paKeHHA
OCYILECTBIIANACH CIIELMANIBHO N0106paHHOH yHKUMeH.

PajnauuoHHas KoppeKUHUA 3aKITIOYAETCA B YCTPAHEHHH HCKAXEHMH CTPYKTY-
pbl CHTHANIA, OTPAXKEHHOTO 3eMHOH NOBEPXHOCTBIO, OT MOMEHTA €ro PEerucTpanvn
Ha Gopry UC3 no wavanma TemaTHueckOH 0OpaboTkH. 3HAUMTENbHASA YACTh 3THX
HCKaXXeHHH TIPOMCXOOMT MpH MPOXOXIEHWH CHrHaNa yepe3 TOMY arMocdepsl.
ANTOpPHTMBI PaJIHALMOHHON KOPPEKIMH TIpeICTaBIANT coBoi Npeo6pa3oBaHus
APKOCTH BXO[IHOTO aiina, MpeAnonaramollxe NpHBeieHHe H306paxeHHs K ollpe-
JIeTIeHHBIM CTAH/IAPTHBIM YCIIOBHAM CbeMKH. BrusiHWe atmocdepsl Moxer
YUMTBIBATBHCA € MOMOLIBK MOETH IIpolLecca MnepeHoca UM3JTYYeHHA B armocqaepe
[58, 59], mapameTpbl KOTOPO# OMpeNeNAOTCA MO Pe3yNbTaTaM AKTHHOMETPH-
yeckHMX HaOITIONEeHHH U AHHBIX MU3MepeHHH pamMO30HOOB M paker. Paguomerpu-
YecKad KOppeKLH#A, IpellIecTBYIOLIAA pPajJMalMOHHON, COCTOMT B yCTpaHeHUH
(c moOMOLIBI0 Pa3MMUHBIX KATHOPOBOK) MOTpelIHOCTeH, BHOCHMBIX CheMOYHOH
annapaTypol W anmapaTtypo# nepenaud HHopmauuu. YueT MCKaXKeHHH, BBI3BAH-
HBIX HepaBHOMEPHOH OCBEILEHHOCTBI0 PpAa3NMYHBIX YY4aCTKOB H300paXkeHus,
[IPUBOJIMT K YBEITHYeHHI0 APKOCTH OGBEKTOB IIPH YZaNmeHWH OT LeHTpa CHHMKa
[59]. B pesynbrate papgmaumonHoM koppexuuu [58, 59] Bo3pocna KOHTpact-
HOCTh M300paxeHnil. CpaBHeHHMe pe3yNTBTATOB PACYETOB, NPOM3BO/IMBIUMXCH C
y4eTOM aHH3OTPONMH OTPaXEHHA pPAajHALMH CHEXHBIM MOKPOBOM, C /IaHHBIMH
caMoJleTHbIX HabmwopeHui mokaszano [57], uro mpeHeGpexeHHe YMOMSAHYTBIM
¢dakTopoM NpH OLEHKE APKOCTH M306paKeHUA 3aCHEXEHHOH MOBEPXHOCTH
MO>eT IPHBECTH K MOTpeurHocTH a0 30%.

Heyuer spkoctd aTMocdepHOH IBIMKH MOXeT [OaTh MOrPEIHOCTD 1A CHEX-
Horo nokposa 10 50% [57].

Temaruueckas 06paGoTka — HauGOmee CITOXKHBIHA ITaNl ABTOMaTH3HPOBAHHOH
06paGoTKH M aHANH3a BUALOMHGOPMAUMHM, TpeGymIHH 3HAUMTEIbHBIX 3aTpar
MAlIMHHOTO BpeMeHH M Bosblioro obvema omeparHBHOH namartu. [laxer upu-
KJIAJIHBIX TIPOTPAMM TeMaTHyeckoi 0OpabOTKH COCTABNAIT ATOPHTMbI Pacros-
HABAHMSA Pa3THUHBIX reorpapuueckKuX o6pa3zoBaHuil, WX KnaccHPHKAUHM H
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MOCITeIY IOIMX OlLIEHOK MapamMeTpOB: pacyeTa IUIOIAfIed YYacTKOB, OHOPO/IHBIX
Mo KakHM-THbo CBOﬁCTBaM, BbI[IEJIEHHA HX FPaHHIL H T.I.

Bo3MoxHBI ABa MOIXO0[d K paclO3HABAHWK HA CHHMKAaX IHOpPOJIOTHYECKHX
06bEeKTOB — HHTeplpeTauHOHHbIH H ¢dopmarnbHbiid. [lepBbii H3 HMX OTBeuaet
nelM(pHpoBaHHi0 M300pakeHHH TPaJHLMOHHBIMK criocobaMHM M Mpeamoyaraer
BbIIBJIEHHE THPOTOTHYECKOH CYIIHOCTH 06beKTa, BTOpPOH peanM3yeTcs NpH
aBTOMAaTH3MPOBaHHOH 00paGoTKe M COCTOMT B OINpellesieHHH NPHHALIEKHOCTH
obbeKTa K KakoMy-HuByab 3agaHHoMy knaccy [106]. B ocHOBe cyluecTBy oKX
CXeéM MAalIMHHOIO PAaclo3HABAHHA JIeXKAaT THO0 BepOATHOCTHAA, MO0 NeTepMHHH-
CTHYECKaA KOHLENUHH. BepoATHOCTHBIE CXEMbI MIOCTPOEHBI ¢ MOMOLLIbIO Daieco-
BOH TeOpHM NpPUHATHA pelleHHA. B IeTepMHHHCTHYECKHX, XapaKTepH3YWLIHXCA
peasTbHOH CBA3BI0 MeX1y NOJUIeKAlMM pacno3HaBaHuio 0GbeKTOM H IpHHHMae-
MbIM IIPH 3TOM pelleHHeM, KaK MpaBWIIO, HCIOJb3YIOTCA pa3iiuyHble MeTpHye-
CKHe COOTHOLIEHHSA.

Ipu cratuctuueckoM mnoaxope [9, 101] monararwT, uto mewHdpHpyeMoe
THApONOTrHYecKoe 06pa3soBaHMe ¢ HEKOTOPOH BEPOATHOCTbIO OTHOCHICA K JliO-
GOMYy M3 K/1acCOB M3YYaeMOH COBOKYNHOCTH 00BbeKTOB. 312 BEPOATHOCTb OLEHH-
BaETCA C YYEeTOM XapaKTePHCTHK KOHKPETHbIX H300paXeHHH, a TaKKe CTATHCTH-
YeCKMX [JAHHBIX O COOTBETCTBYIOIIMX NMapaMerpax KJaccoB, TAKHX, KAK pa3Mephl,
cdopma, cneKTpanbHele cBOHCTBA W306paxenus u np. [106] . Pewenue o npunan-
MeXHOCTH 06BEKTa TOMY WIM MHOMY KITacCy MPHHHMAeTCA C MOMOLLbBIO 3apaHee
BbIGPAHHOTO CTATHCTHYECKOTO KPHTEPH:, ONpEeeNfieMOro B OCHOBHOM (DyHK-
LIMOHANBHOH OCHOBO#M 0DbeKTa. Takas npouenypa KnaccHpHKAUMM BHINOIHACTCA
NpH HaJTHYMM OaHKa anpHOPHBIX [AHHBIX, NPEACTABIAILIMX CMeKTpasbHble
XapaKTePUCTHKH HM3BECTHBIX MPHPONHBIX OOpPa30BaHMH (ITAJIOHHBIX YYaCTKOB
MOBEPXHOCTH) , MOMYYeHHbIE TIPH a3POBH3YaNbHBIX HIIH Ha3eMHbIX HaBIIOOCHHAX.
AnpuopHasa MHGOpPMAIIHA HCTONB3yeTCA Ha 3Tane obyyeHnsa IBM, T1.e. Ha cragum
¢opMHpOBAHUA nelMPOBOYHBIX MpH3HAKOB. IIpH oTcyTCTBHMM ampuopHO#
uHGOpPMaIMH KnacCHPHKALMA O06BEKTOB HelM$pPUPOBAHHA OCYLUECTBIACTCA
¢ IOMOIIBI0 METOJOB KIacTepHoro aHamu3a [70].

Hcnonb3oBanue [1eTepMUHHCTHYECKOH CXeMbl PACO3HABAHUA 1A BbIAEIIEHUA
IIowane CIUIOIIHOTO H MATHHCTOTO 3aJIeraHMA CHEXHOro MOKpOBa M MOJ-
HOCTbI0 OCBOBOMMBILMXCA OT cHera onucaHo B.B. CymapokoBsoii, JLII. BabkuHo#n
[106]. Lenuikom 3acHexeHHble M BeccHeXHble OGMAcCTH pacno3HAKICA CO
100%-Ho# BepOATHOCTBIO MO KaXXIOMY H3 yeTblpex KaHanos: 0,5-0,6; 0,6—0,7;
0,7-0,8; 0,8—1,0 Mmxm. OLIMBKH pacro3HABAHUA 30HbI HECIUTOLIHOTO CHEXHOTO
MOK poOBA COCTaBIAKT Mo auanazoHam: 0,5-0,6 mxm — 22%, 0,6—-0,7 MM —
16%, 0,7-0,8 mxm — 12%, 0,8—1,0 Mmxm — 41%. Bonbluas norpeiHocTs AeLH-
¢dpupoBanua B Gmkneit UK 30He BbI3BaHa coBmapeHnem (oOTOTOHA M306paske-
HHA MATHHCTOTO NOKPOBA U BIIAXKHOMH NOBE PXHOCTH MOYBBI.

Wnentudukauua rpasuil yyacTKOB MOBEpXHOCTH, HeoBXOOMMas TMpH Kapro-
rpa(}mpoaauun, MOeT ObITh OCYLIECTBIIEHA C MOMOILUBIO NpeaHa3HAYEHHBIX A
3TOr0 anroputmoB. llanHas npouenypa mpeanonaraeT BbIAeNeHHe OIHOPOLHbBIX
Mo KakoMy-HHOYIb CHeKTpaIBHOMY HNpH3Haky o6nacteid Ge3 ono3HaBaHusA
KaXJIoro mnHKcena. BobigeneHHble yYacTKH KNacCHOMUMPYIOTCA MIUIA KaI0ro
M3 HUX UeNHKOM. OIMH M3 NPOCTBIX ANrOPHTMOB COCTOMT B pacuere CpeiHeH
APKOCTH M [MCNEPCHH [U1A HECKOJIBKMX TOYEK JIMHMM CKAHMPOBAaHHA C MOCIe-
HOBaTeIbHOM 3aMEHOH KpaiiHeH TOUKH Ha pAfoM nexawyi. Peskoe yBenuueHne
[MCMEPCHH COOTBETCTBYET TOYKE M3 [APYroi 06NACTH, YTO M CITYXKHUT IIPH3HAKOM
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rpaHuubl yuactka [69]. CyuiecTByOT W ipyrHe airOpHTMbl HAXOXKIEHHA T PaHHLL
ofnacrel, B YACTHOCTH, ¢ IPHMEHEHHEM KJIdCTEPHOTO aHATH3a.

B Hacrosmee BpemMA OpraHM3alMs NPOrpaMMHOTO obecreyeHMA BHOEOKOM-
I1eKCcOB 1A 06pabOTKH MHCTAHUHOHHOH HHPOPMALMH OCYIIECTBIIAETCHA Clle-
nywoumMM o6pasom. llpakTHyeckH Bee anropHTMbl TeMaTH4ecKOH 06paboTku
COCTAaBJIANTCA H3 HAabOOpPOB OTHE/BHBIX NOONPOrpaMM, OTBEYAWIUMX BbIMOJ-
HEHHIO TOTO WIH HHOTO MpeoOpa3oBaHMA M300pakeHHA. XapakTepom peluae-
MOH 3apauM OIlpefieffA€TCA, H3 KAKHX MPOTpaMM CyllecTBYlouled GuGIHOTeKH
noxeH ObiTh COPMHpPOBAH MaKeT, COOTBETCTBYIOWMH BbiDpaHHOMY crniocoby
o6pabotku. I[lpu paGore B IMaIOroBOM pexaiMe, CBOACTBEHHOM [UIf Cylle-
CTBYIOUMX MHTEPAKTHBHBIX CHCTEM, B NMPOTPAMMHOM OBeCreu¢HHH PANA KOM-
IUIEKCOB IIpeyCMOTpeHa BO3MOXHOCTb BbI30Ba MMAKETOB LEJEBbIX NMpPOrpamMm
M3 GHBIHOTEK, COCTABIEHHBIX TIO THIY "MeHI0” (BOMpPOC—OTBET).

[Iporpammer 06paboTku BHOeOMH(OpMAaLMH M3 OHGIHOTEKH, OPraHM30BaH-
HOH TO TaKOMy MpuHuMMy, obecneunBaior [108]: opraHM3aumMio pe3ynbTaToB
pacyeTa B BHIe M300paxeHHA WIM rpaduka; npuBe/leHHe APKOCTH H30Gpaxe-
HHA K ONpele/leHHOMY WHTepBajlly APKOCTHBIX TpafjaliMid; BblOeneHHe ofpe-
OeJIEHHBIM LBETOM KaXJOro H3 YpOBHeH ADKOCTH uepHO-Genoro H3obpaxe-
HHA WIM CHHTE3 LBETHOTO H300paKeHHA M3 Pa3HOKAHAIBLHBIX YepHO-Oenlbix;
reOMEeTpHYeCKHE MpeoOpa3oBaHUA M300pa)eHUA — COBHIM, OTOOpaKeHHA CHM-
METpHH, MOBOPOTHI, INPOM3BOJIBHYI TpaHchOpMALHIO; CNEKTpalbHble IMpe-
00pa3oBaHus; QUIBTPALMIO H300paXKEHHH; TMOJIyuyeHHe TMCTOrpamMm (HampH-
Mep, pacnpefeneHHss OObEeKTOB B COOTBETCTBMH C 3aHMMaeMOH HMMH IUIO-
IaNbi0) ; BBIABJIEHHE MPHHAUIEKHOCTH pas’HbIX NHKCENIOB ONHOMY OOBEKTY
neumM¢$pHpOBaHUA; BblIe/IeHHe KOHTYpOB OGBEKTOB; BH3YyalIH3alMI0 H30-
GpaxeHua B BuMle penbeda, BHICOTa KAXKIO0H TOYKH KOTOPOTO MpOMNOpUHOHATbHA
APKOCTH B 3TOH Touke. [logoBHbIi HaGoOp MporpaMm He MCHepIbIBAIOLIMA — OH
MOJJIEXHUT PACLMPEHHI0 H MOIM(HKALMM B COOTBETCTBHH C YpOBHEM TpeGoBa-
HHH pelaeMblx 3aad,

HanbHeiiee NMoBbILEHHE 3(deK THBHOCTH 06paboOTKH JaHHBIX JHCTaHIMOH-
HOTO 30HJMPOBAHHA MOXeT ODecreyMBaThCA CO3NAHMEM IEHTPATH30BAHHOH
HepapxuyecKo# cTpykTyps! BLl M TepmuHanoB, B pamkax Tako# opraHM3alMH
ronoBHo# BIl momeH xpaHMTh GaHKH BHIOCOOAHHBIX, NOJIYYEHHBIX B pe3yllb-
Tare 06paBGOTKM LEHTpaMM Mpedbylyllero YpoBHsA, H obecreunBath OOMeH C
HUMH 3TOH HHbopmaumed. BIl cpenHed CTymeHHW NOJIKHBI OPHEHTHPOBATHCA
Ha pellieHHe KOHKPEeTHBIX TEMaTHYeCKHX 3aJay M ObITb CBA3AHHBIMH C TEPMH-
HaJaMH, TpelHA3HAYCHHBIMH [J1A OpIOMHADHOH O0OpaboTkM BHIEOH306paKe-
Hui, Takaa peanmsauuaA mpouecca o6pabOTKH BHOCOMHPOPMAUMHM MO3BOJIMT
MPOBOJMTh €€ B ONEPATHBHOM PEeXXHME B COOTBETCTBHH C TpeGOBaHMAMH MPOrHO-
3a M yTpaBJieH! A PHPOOHbIMH, B YACTHOCTH BOJHBIMH OOBEKTAMH,

1.4, HCCIEOBAHHUA CHEXHOI'O NMOKPOBA MO [JAHHbLIM 30HHPOBAHHA
B MUKPOBO/IHOBOM [OHAINA3OHE

OueHKa XapaKkTepHCTHK CHEXHOIO MOKPOBA MO CIYTHHKOBOH HH(OpMaimu
BO3MOJHa He Tonbpko B TB u MK nuanasonax. KapmpoBanme oGnacreit 3aiera-
HHA CHera, OmpefelieHHWe ero TOJIMHBI M CHEro3amnacoB, a TAK)Ke BBIABJIEHHE
COCTOSIHHA CHEXHOTO NMOKpOBa M, CIe[IOBATENIbHO, BbifeJIeHHe IUIOLIaNe# OfIHO-
BPEMEHHOIO CHErOTafHMA MOTYT NMpPOM3BOOMThCA Mo M3mepennsam ¢ MC3 B
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MMK pOBOTHOBO# ob6nacta crextpa (A = 0,1—-30 cm) c MOMOLLbIO AKTHBHOH
(pamapHoit) ® maccuBHOH (pammomeTpHueckoit) cucteM, BoamoxwocTs H3-
MepeHuil XapaKTepHCTMK CHEXHOTO MOKpOBa B MHKDOBOJTHOBOM [IMaNasoHe
obycnoBieHa GONbIIOH pasHMLEH 3HAUYEHHHd [MIIEKTPHYECKOH I10CTOAHHOM
CYXOTO M BJIXKHOTO cHera, Peskoe yBenmMueHMe ee 3HAYeHHMA IpH IO ABJICHHH
B CHEXHOH TOJILIE MepBbIX MOPLMH TATOH BOMbI BBI3KIBAET BCIUIECK IMUCCHOH-
HOM CcrocoBHOCTH CHera M, KaK Cle[iCTBHe, BO3PACTAHHE paJMOAPKOCTHOH TeM-
Meparypbl. AHANM3 BpeMEHH MpPOXOXIEHMA pPaIMOCHIHANIOB CO CIYTHMKA [0
3emm H OGpaTHO TMpH AKTHBHOH JIOKAUMH MOKA3bBAET COOTHOLIEHHE BHICOT
PAVIHYHBIX NIEMEHTOB pefibea 3eMHOH TMOBEPXHOCTH — POBHOH MECTHOCTH
COOTBETCTBYeT MEHBIIAsA IHEPIUA OTPaXKeHHOTO PaJMOM3IYYeHHS, YeM IepOXo-
paToit, [IpH MACCHBHOM MHKPOBOJIHOBOM 30HIMPOBAHMHM DAJHOMETp, YCTaHOB-
nexHpit Ha Gopry MC3, perncTpupyeT HITyueHHE, IMHTHpPYEeMOE HaGIli0[ae MbIM
o6bexToM. K IOCTOMHCTBAM MHKPOBOJTHOBOTO 30HMPOBAHHA CIE[IyeT OTHECTH
€ro BCEMOroJHOCTh, CMOCOGHOCTh MHKPOBOJTHOBOTO H3NyYeHHA TpPOHMKATh
CKBO3b CHEXHYI0 TONIY H BO3MOXHOCTb CBEMKH HE3aBHCHMO OT YCIIOBHH
OCBElIEHHA KAaK B [HEBHOe, TaK M B HOYHOe BpemdA. Biuanue atmocdepnr Ha
MHKpOBOTTHOBY10 paJHalMI0 MOBEpXHOCTeH ¢ Ko3pdHUMEHTOM HITyUYeHHA
0,90 < x < 0,98 (1men, CHeXXHBIA M PACTHTE/IBHBIH MOKPOB) He3HAUMTENBHO —
H3MeHeHHS paJMOAPKOCTHOH TemrepaTyphbl Ha BepxHell rpaHuie atmocdepsl
34 CYeT MOIJIOMEHHA B €e TOJIE M B OcagKoHecyumx obnakax gna A =0,8 cm
cOCTaBNAKWT 4—6° MNpH BapHALMAX MOJHOTO moriouweHus ot 0 go 1 Hemepa
M TpH Temnepatypax nosepxxoctd 260, 280 u 300 K [10, 11]. Cnemyer orme-
THTh, OJIHAKO, CYIUECTBEHHO MEHBIIYI0 pa3pelliaiomyio crnocobHOCTh MHKpo-
BOJIHOBO# ammapatypel no cpaBHenHio ¢ TB u MK patumxamm, [IpoctpancteeH-
HOe paspelleHHe MHKPOBOHOBOTO cKaHMpylowero pampomerpa (ESMR), ycra-
HOBNeHHOro Ha Gopry MC3 “Nimbus-5, -6” u paboTaBiuiero Ha JIMHE BOJIHBL
A =1,55 cM, coCTaBnsI0 B Hagupe 25 KM, MOBTOPHOCTh CheMKH — 24 uaca s
”Nimbus-5” n 48 wacoB mia “Nimbus-6". Paspemaiowas crnocoGHOCTh 5-Ka-
HaJIBHOTO CKaHHPYIOLIETO MHKDOBONHOBOTO pamiomerpa (SMMR), Haxops-
merocAd Ha Gopry cnytHMka “Nimbus-7”, cocTaBnser Ha [TMHE BOMHBI A =
=081 cm (v =37,0ITu) — 25 km; A =1,36cm (» =21,0 I'Tu) — 50 km;
A=1,66cm (v =180 1ITu) —60km; A=28cm (v =10,7 I'Tu) — 90 xm;
A=4,54cm (v =6,6 I'Tu) — 150 xm [155].

MHTeHCMBHOCTD MMKpPOBOJTHOBOTO HATYYEHWS CHEXHOTO MOKpOBa 3aBUCHT
OT (U3HYECKOH TeMIepaTyphl NOBEPXHOCTH, INIOTHOCTH CHEra, pasMepoB CHEXK-
HBIX 3€peH M COCTOAHMA MOJICTHIAIOLIEH NMOBEPXHOCTH NMOJ, CHErOM, B YaCTHOCTH
OT HATMYMA PacTHTENIBHOCTH M BIarocofepxaunus nous, CymiecTBeHHas cOCTaB-
Hajg 4YacTh MCCIEIOBaHMH CBOHMCTB cHexxHoro moxpoea ¢ MC3 — mpoBepenue
O[JHOBPEMEHHBIX CO CBHEMKOH Ha3eMHbIX H3MEPEHHH ero XapaKTepHCTHK, HeoO-
XOQMMBIX 15 BIABJIEHHA CBA3EH 3THX XapaKTepPHCTHK C pafiMOAPKOCTHOH TeM-
NepaTypoi H TApHPOBKH MOCTPOEHHBIX K PHB bIX.

CreneHp 3acHeXKeHHOCTH — MapameTp, Haubonee MPOCTO ONpejensAeMbi IO
Pe3y/lbTaTaM MHKPOBOJIHOBOTO 30HIMpoBaHHMA. CHEroBas IMHMA MOeHTHOH-
LUpYyeTCA MO pafMoMeTpHueCKHM aaHHbM npu A = 0,81 u 1,66 cm BeesicTBHE
CWIBHOrO YOBIBaHMA pPaIHOAPKOCTHOH TeMMeparypsl IpH Nepexoge OT Gec-
CHEXXHOH MOBEPXHOCTH K CHery (IMaNeKTpHuecKas MOCTOAHHAA CHEra MeHblle
yeM Yy cyxoil noussr). JlaHHbele KamMGpyloTcA NMpH CPAaBHEHHMM spKoCTel B pas.
HBIX KaHaJlaX — M0 IpaJMeHTaM MexKay KaHalaMH 3HAYeHHH pagHoApPKOCTHBIN

34
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WIH TI0 HaseMHbIM Habmwopenusam. OnpeneneHHas TaKWM 00pa3oM CHeroBas
IPAHHIIA XOpOLIO COOTBETCTBYET CHEXHOMY NMOKPOBY TOJILIMHOH He MeHbLle
5 cm [155]. BrnaxHbbi cHer BhICOTOH 4—6 CM M MeHee He pPerHCTpHpyeTCs
¢ momowpio SMMR, oflHAKO ecn CHEr Cyxo#, MOXeT uake GbiTh 3apHK CHpO-
BaH CHeXXHpIH MOKPOB TomumHoi 0—2 cm [155].

JlaHHple MMKPOBOJIHOBOIO 30HAMPOBAHMS MNO3BOJIAKT CYIMTh O TMOJIOXKe:
HUM CHErOBOH rpaHMib! HA OGLMPHBIX rOpHBIX TeppHTopHax. Tak, B paGoTax
P. Cunrxa [183] u P. Cunrxa u H, Buaca [184] no pesynsraram aHain3a
MaTepHasIoB, MOJNYyYeHHbIX MHKpPOBOJIHOBBIM pagHomerpoM SAMIR, ycraHoB-
neHHpIM Ha Gopty uHpuiickoro MC3 “Bhaskara-2”, 3a mecTs Mecsues ﬁbmo
OIpefieNieHo  NONOKeHHe CHErOBOH JIMHMM [UiA paiona mexay 25 u 35°c.m
¥ 70 1 90°8.1. B8 'umanasx. [IpocTpaHcTBEHHOE paspeleHMe TAHHBIX — 125 KM
Ha MecTHOCTH, TOYHOCTb ONpefie/IeHMA PaIMOAPKOCTHOH TeMIEpaTyphl NOBEpX-
HocTH — Beiue 1 K. JIna aHanmu3a 6bUtH cpOpMHpPOBAHBI KJIacTepbl MO Tpapa-
UMAM paJIMOAPKOCTHBIX TEeMIEparyp, COOTBETCTBYIOIMM uyactoram 19-22,
22-31 u 31-39 I'Tu. Oka3an0Ch BO3MOXKHBIM OTHECTH KaXKIbH M3 KJIACTEpOB
K OTHOMY M3 TpeX THIIOB, MEPBBI M3 KOTOPHIX COOTBETCTBOBAJI NOCTOAHHOMY
CHEXHOMY TOKpOBY, & [BAa OpPYIMX — Ce30HHOMY C pa3sHbIMH CKOPOCTAMH
AKKYMYIIALMHA ¥ abisauui, ABTOpaMH TaKkxe GbnUia pazpaboTaHa Mofielns, B KOTO-
pOH YUHTBIBAJIMCh (H3MYeCKHe CBOHMCTBA CHera, a 3HaueHMA pagMOAPKOCTHOM
TeMIlepaTyphI CBA3BIBATMCE C BBICOTOH CHEXXHOTO MokpoBa, B pabote K. Mérwe-
pa u E, llannsr [166] oBGcymarTca BO3MOKHOCTH KapTHPOBAHHSA CHEXXHOTO
NMOKpOBa B TIEpHO[ CHeTOTafHMA 1A rOpHOro paioHa lBeituapckux AJsisn
M0 [JaHHBIM 4KTHBHOTO MHMKPOBOJIHOBOTO 30HOMPOBAHHA, NpPOBOJMBILIErOCH
B TeuYeHME ueThipeX ce30HOB, OTmeyas TPYAHOCTH TpaHCHOpPMHPOBAHHA pajap-
HBIX OTOOpa)KeHMH TOPHBIX TEPPUTOPHH Ipy MOCTPOEHMH KApT 3aCHEXeHHOC-
TH, aBTOpBI MpeIarajT MpH NMOBTOPHBIX CHEMKAX M3BECTHOIO paioHa HC-
MOJIb30BaTh HeTpaHCOpMUpOBaHHbIe CHUMKH, ILlomamyu cHerortasHMa pacmo-
3HalTCA Onarogaps HM3KHM 3HAYEHMAM KO3 GHULUMEHTa OTPaKEHHA BIIAXKHO-
ro CHera, MeHBLUMM IO BeJIHuHMHe, YeM A GeccHeXHbIX NMOBepxHocTed, Bos-
MOJKHOCTH OLEHKH 3aCHeXeHHOCTH M CHerosanacoB IpH HCIIONb30BAHHM paja-
pa oGeyxparorcs B paGore [148]. OnHOBpeMeHHO cO CBHeMKOH HAa [DIMHAX
BONMH A=3,2 W 23,5 cM NMPOBOJWIMCh Ha3eMHbIe M3MeHeHMA ITTyOUHBI H IUIOT-
HOCTH CHera, CHero3aracoB M BJIArocofiepXaHusa cHera u noussl [Io maHHBIM
JOHIMPOBAHHA Ha BOIIHE 3,2¢cM ynanoch BBUIETHTh 3aCHEXKEHHbIE YYaCTKH C
Pa3HBIMH 3HAYCHHAMH XapaKTEPHUCTHK CHEXHOTO MOKpOBa, MpHYeM HaHBOIbImMe
AMIUIMTY /bl OTPa)KEHHOrO CHIHAjIa HAONI[aJMCh V1A [UIOTHOTO CHera M Ibja.
uddepeHImammu CBOHCTB CHera NpH CheMKe Ha [UTHHe BONHBI A = 23,5 cM 06-
Hapy>HTh He YaJloCh,

[IpoHukaoiaa crnoco6HOCTh MMKpPOBOJIHOBOH pajMalMH MafaeT ¢ yBelHue-
HMeM 4YacToThl. Tak, nanyuenwe ¢ A = 0,81 cM pmocturaer rmy6uHs! 0,5—1,0 M,
ac A=30cm u6onbue MOXKET MPOXOOUTh MTyGike H HeCTH MHGOPMALMIO O
COCTOAHMM He TOJIBKO CHEXHOro NMOKpOBa, HO ¥ mouskl [138]. Ilpu HeoBxomu-
MOCTH MONYYeHHA JaHHBIX ¢ GonbiueH riay6uHBI cliejiyeT NPOBOMMTE 30HIMPOBA-
HHe Ha Gonee MMHHbIX BonHax, B paGore [180] npuBenmeHs! gaHHble O CIEK-
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TPaIBHOM pACTpeJie/IeHHH PaHOAPKOCTHBIX TeMIepaTyp CyXOro CHera B guana-
sone 10—100 I'T'u (A =0,3-3 cm), wmocTpupyioute yObpBaHHe 3THX TemIepa-
TYP C POCTOM YacTOThL

HauBonee BaxHbIM (haKTOPOM, YIPABIAILMM 3MUCCHOHHOH CTOCOGHOCTBIO
CYXOIrO CHEXHOro NMOKpOBA, a cIe[JOBATeNIbHO, ONpeeNAOMHUM H PAIHO APKOCT-
HYH TeMIeparypy ero NoBepXHOCTH, AB/IAITCA HEOJTHOPOMHOCTH CHEra, Xapak-
TepHU3YIOIMeCA HATHYHEM CJI0EB H Pa3HbBIMH pa3MepaMH KpHCTAJUIOB H 3€peH.
[TockonpKy MOITIOLIEHHE CYXOTrO CHera BechbMa HH3KOE, MOXHO ObU1o ObI OXH-
AaTh MPO3PAYHOCTH [aXe JOBOJIBHO TOJICTOro ero cnof, OmHaKko u3-3a T0ro, Y10
HEO[JHOPOIHOCTH CHera CpaBHMMBI MO pa3mepaM C [UIMHOA BOJIHBI, paccesdHue
KaK MeXaHH3M B3aHMOJEHCTBHA [OIKHO YUYMTBIBATBCA [UIA 4acTOT, BONMBIMX
5ITu (A =6cmu menee) [155].

MHorue ucclieOBaTe/l, PACCUMTHIBAIOIINE H3TYyYeHHE CHEXHOIO MOKpOBa
M0 YypaBHEHHI0 MepeHOCa pajMallii B reTepOTEeHHOH cpene, OTMEYAT YBeJH-
YeHHe OTPaXKATeJIbHOH CMOCOGHOCTH CHEXXHOW TONLM BCIEACTBHE YKa3aHHBIX
HEOTHOPOIHOCTEH, a TAKke POCT 3¢peKIMBHOCTH paccesiHUA ¢ yacToTod [147,
155]. KopoTkoBONMHOBaA pajHMauMA pAacCEMBAETCHA CHEXHBIMH 3ePHAMH M
kpuctaiiamu (~ 1 mm). Ha manyuenme ¢ GOnbUmMMM UTHHAMH BOnMH (A 10
10 ¢cM) BIMAKT KPHCTAIIBI 3HAUTENTbHBIX PA3MEPOB, TMH3BI H CTIOH BHY TPH CHEX-
HO# TOMUM, MpuueM GOTbUME O pa3MepaM 3epHa BHI3BIBAKT GSMblIee pacces-
HHE, TOHMKAIlee 3MHCCHOHHYH CMNOCODHOCTb CHEra M pagHalMOHHYI0 TEM-
neparypy NoBepxHOcTH, PaccesiHMe MHKPOBOIIHOBOTO HITyueHHA OOGYyClOB-
NIMBAeT H YMEHbLIEHHE PafHAIMOHHOH TEMIIEpaTyphl C POCTOM TOJILIMHBI CHEX-
HOrO TMOKpOBa MM €ro BOAHOro skBHBajneHTa. OcnabneHue M3IMyYeHHA B
CHEXHOW TOJIlle HMCHONB3YeTCA 1A OLEHOK Ha3BaHHBIX XapaKTEPUCTHK IO
panHeiM CBY-papnomerpun,

JInsa papa reorpagmyeckux obnacrei, Takux, Kak OHHIAHIMA, CTENMH H0XK-
Hbix paiioHoB CCCP wm KaHajckoe ropHoe Iiarto, rpe BCJIeACTBHe GMM3KHX
OT roja K rojly 3uMHHX KIIHMaTHYeCKMX ycJIOBHH 06pasyrTcs CHeXHble 3epHA
NMpHMEPHO OJMHAKOBBIX Pa3MEpOB, MOTYT GbITh MOMYYeHBI XOpOILHE perpec-
CHOHHBIE 33aBMCHMOCTH MeXIY TIMyOMHOH CHera M SPKOCTHOW TeMIepaTypoH
(puc. 2, xpusas 1). Bropas kpuBas, NOJyueHHaA MO pe3yNbTaTaM BBIMMCIIEHAS
Pa[MOAPKOCTHOH TeMIlepaTyphl C MOMOLIbI0 YpaBHeHHA MepeHOca M3TyYeHWA
B CHEXHOM TNOKpOBE, OueHb GiM3Ka K perpeccHoHHOH. TouHoCTs pacueta Tgp
cocraBnser 5—10 K, uro nmpuBogur K onmbkam B OLiEHKe BBICOTBI CHera OT
2,5 mo 5 cMm, a B oneHke cHerosamacoB ot 0,6 mo 1,25 cMm B.3, [147]. Bce
BBIMHCIIEHHA TIPOBOMWIKCH MpH 3HAYCHMAX XapaKTEPHCTHK CHEXHOIO MOKpOBa,
3aKIHYEHHBIX B CIEAyoOUMX Mpenenax: rnyouHa cwera — or 0,1 mo 2,5 M,
cHerosanace! — 0T 30 MM 1o 1 M B,3., pasmep 3epeH — ot 0,25 go 0,5 MM, wIOT-
HOCTb cHera — oT 0,3 n0 0,4 r/cm® [138]., AHAJIOrHYHbBIE OTPHUATESbHBIE CBA3M
mexay grad Tgp, (cM. 1.17) ¥ r1yGuHO# CHEXHOTO NOKPOBA [UIA HA3BAH-
HBIX PafiOHOB MOCTPOEHbI WIA TOMUMHBI cHera 0o 50 cm [155]. Jlna ry6un,
Gonpumx 50 cm, cymecTByer cnabas nojoxHTenbHas cBA3b, B pabore mpemio-
KeHbl GOPMYIIBI 1A pacueTa BBICOThI CHEXKHOTO NMOKPOBA A, He MpeBbILIA0MIe
50 cm, u cHerosamacoB W, BbIBeIEHHBIE /1 YIOMSAHYTBIX PAaiOHOB B LETOM

grad Typy — 0,085
h (cm) = — ; (1.18)
0,036

W (cmB.2.) = 0,27h, (L.1N
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Puc. 2. 3aBHCHMOCTH BbICOTHI CHEXHOro MOKPOBa /i OT pafHOAPKOCTHOH TeMMepaTypbl
TﬂpK, omnpenesieHHON NMPH MHKPOBONTHOBOM 3o0HmMpoBanuH ¢ MC3 "Nimbus-7"" mns 1oxHeIX
crendsiXx patoHos CCCP npu BepTHKaNLHOM MONAPH3ALMM H3YYeHHS ¢ OJTHHON BOJHBLI
A=0,81cm [147]

] —perpeccHOHHS8A KPHBAA, 2 — KpHBafA, PACCYHTAHHAA MO YPABHEHHIO MEPEHOCA M3NY-
YeHHMA B CHeXXHOM MOKpOBe

Puc. 3. 3aBHCHMOCTH PafHOAPKOCTHOH Temmneparyphl Typi OT cHerosamacos W pnns pas-
HBIX Pa3mMepoB 3epeH cHera (mMm) M 3aMepaweit (/) u Tano#t (2) MOYBBI MON CHEXHBIM
nokposom [138]

MakcumanbHas oumbka BeMclieHHs i no BeipaxerHio (1,18) — 6 cm, a Wro
Boipakernio (1.19) — 3 cm B.3. [lna paiioHOB ¢ Gonbiued riy6MHOA CHEXHOTO
MOKPOBA, TAKHX, KaK Haropps CubupH, ceBep KaHanipl, B aHHble 3aBHCHMOCTH
HeoBXOOMMO BBECTH [ApYrue 3HaueHHA KoadgHunerToB, O/HAKo aBTOpaM pAna
MCCIIeJOBAHWA He Y[Janoch BBIABHTh YMEHBIUEHHA PaJMOAPKOCTHOH Temmepa-
TYpbl C POCTOM TOMIMHBI CHEXHOTO MOKPOBA NMpPH YBEIHYEHUH UTMHBI BOITHBI
uanyyenus, Tak, MO pe3ysibTaTaM aHAJM3a NAHHBIX MHMKPOBOJIHOBOTO 30H/MpO-
BauuA, nonydeHHerx ¢ MC3 “Nimbus-5,6 U 7" mis neHTpanbHOi M ceBepHOH
gacteit CIIA [136], mageHHe APKOCTHOH TeMIIe paTyphl PH YBe/IHYe HUM BBICOTHI
cHera GbUTO 33aMKCHPOBAHO TOJIBKO 1A [WIHHBI BONMHEI A = (0,81 cM, HecMOTps
Ha TO YTO MO Pe3KOMY yMeHbIEHHIO 3HAUeHHH 3THX TeMIeparyp NpH Mepexoze
OT TOJION 3eMJIHM K 3aCHe)eHHOW IUIomany 6bUIH CBOGOIHO OMO3HAHBI TPAHMUIIBI
cHexxHoro moxkpoea mia A = 0,81 u 1,54—1,66 cm. IIpp A = 1,54—1,66 cMm
CBSI3H 3HAYEHHWH APKOCTHOH TeMMEpPAaTyphl ¢ MOLIHOCTBIO CHEXHOTO TOKpOBa
YCTaHOBHTb He ynanoch. TasgHHe cHera 65010 OGHAa py>XeHO Ha 06eHX [yIMHAX BOJTH
M0 BO3PacTAHHI0 DPAHOAPKOCTHOH TEMIIEpATYphI MpPH NMOABIEHMH B CHEXHOM
TOTIILE TasI0 BOJBl YNOMAHYTAA CBA3b MOXET OTCYTCTBOBATh U IIpH OMpeeNeH-
HOM (HM3HYECKOM COCTOAHWH MOBEPXHOCTH CHETa, B YACTHOCTH IIpH €€ HH3KO#H
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temneparype T,. Tax, npu Tp = 271 K ¢ pocTOM TONUMHBI CHEXKHOTO MOK POBa
o1 0 mo 40 cM M TIO CMYTHHKOBBIM H MO HA3eMHBIM JaHHBIM 1A creneid Kasax-
craHa HaGmiofaAIoch yMeHbLEHHE DPajyosApKOCTHOH Temneparypbl Ha 25-30,
anpu T, = 253K 3apukcupoBaH ee crnaj Bcero Ha 2—3 [10]. P.B. Benuu
u ap. [11] yeTaHOBNeH TeMIepaTypHbIA MOPOT YyBCTBHTENBHOCTH MHKPOBOI-
HOBOTO MATY4eHHA K MOUIHOCTH CHexXHOro nokposa—mnpu I < 268 K mnae-
HHA PagMOSPKOCTHON TeMIEPATyPhl C YBE/THYEHHEM BLICOTBI CHEra He 0OHapyke-
HO. BomHBIi 3KBHUBAJIEHT CHEXKHOTO MOKPOBA OMNpefeNAeTca No JaHHBIM MHKPO-
BOJIHOBOIO 30HOHPOBAHWA MApal/e/bHO C OLEHKOH BhICOTHI CHera, HexoTopsie
MCCIEOBATENH C MOMOLIBI0 MOJEIH pacceaHMA H3NTyYeHHA B CHEXHOH
TONMWE BBHIABWIH, YTO CKOpPOCTh YGBIBAHMA PagMOAPKOCTHOH TEMIepaTypsl C
yBenHyeHneM cHeroszamacoB mpu A = 0,81 ¢cM CWIBHO 3aBHCHT OT pa3mepa
3epeH M TOYTH He 3aBHCMT OT IWIOTHOCTH cHera [138]. B 10 e Bpema Ha
APKOCTb CHEXXHOTO TMOKPOBa BIIHAET H COCTOSAHHE MOMCTHIAIIEH NOBEPXHOCTH
nop, cHeroM (Mepanas WM He3aMep3iuas noysa), Yro6sl n3bexarh 3TOH Heompe-
[ENeHHOCTH, HeOBXOMMMBI H3MepeHHA Ha OPYTMX YacTOTax, MpeHMYILIeCTBEHHO
HHM3KMX. Pa3HMIa MexOy 3amep3LEl M TaJoH NMOYBOH 3aMeTHA BCIEICTBHE pas-
NMUYMA B 3MMCCHOHHOH crocoGHOCTH, PacxoxeHMA 3HaueHMH CHerosanacos,
PACCUMTaHHBIX IO MOJENH pacceAHHA H M3MepPEHHBIX YCTAHOBIIEHHBIM Ha aBTO-
ManmMHe pagMoMeTpoM, [UIA ceBepHO# yacT mMaccuBa Coeppa-HeBanp! cocraBim
20-25%, npuyeM H3MepeHHble CHerosamacel He TpeBbinand 200 mm [138].

Ha puc. 3 mpencraBiieHs! 3aBHCHMOCTH paJMOAPKOCTHBIX TeMIepaTyp OT
CHErosanacoB fjIf pasfIM4YHBIX Pa3MepOB CHEXXHBIX 3epeH M 3amep3lliedl HIH
OTTAABUEH MOYBBL ITH CBA3H BBIAB/IEHBI NIPH pellieHHMH YpABHEHUA IepeHOca
MITYYeHUS B CHEXHOM MOKpOBE M MOITBEPXKOEHbI NAHHBIMH HA3eMHBIX Ha-
OniopeHui M pesynbrataMu 06pabOTKHM HHGOpPMALMHK, MOTYYEHHOH MMK pO-
BONMHOBbIM pagHomerpoM SMMR (MC3 “Nimbus-7) mia psama oGnactei
Kanagsr 1 CCCP [138]. Ilpu oueHke CHErosamacoB IO HA3eMHBIM JI@HHBIM
IUIOTHOCTH CHETa NpHHMMAIach paBHo# 0,3 r/cM® WIA Bcex MCcleQyeMbIX paio-
HOB. Kak BHHO M3 rpadmKa, X0/, KPHB bIX TOATBEpXKIaeT BhICKa3aHHbIE YTBE DK«
OeHHA O XapaKTepe 3aBHCHMOCTH PaJMOApPKOCTHOH TeMIlepaTyphl OT BOJO3amna-
COB CHera, pasMepOB 3epeH M COCTOAHHA MOYBbL, AHAJIOTMYHBIE CBA3M ObUIM
ycTaHoBMeHsl M B pabote I'. Porra [180] mo mHbOpMalMK ¢ TOTO Xe CIyTHHKA
Ha mmHax BonH 0,81 m 1,66 cM. JTH e [aHHBIE MCNONB30BAIMCh B paboTe
IUIA BblJeNIeHHA 30H TaI0LLero cHera,

Tlpu TasHuu cHera OpPMMPYIOTCH GONIBLME HEOIHOPOMHOCTH CHEXHOM TOM-
M, 4eM MpH ero ¢popmHpoBanHud, Hamiune B cHere Tanoi BOIBI MPHBOIHT K
Pe3KOMY M3MEHEHMIO YCIOBHH paccedHHMA, MOTVIOMIEHHA H OTPAXEHHA MMKpO-
BOJTHOBOTO M3MTYYeHHA, YBeJIMYeHMI0 IMMCCMM H TNOBBILUEHHI0 paJMOAPKOCT-
HOH Temmeparypsl. BbifiBieHa crienyolas TeHOEHUMA H3MeHeHHH paiMOAPKOCT-
HOH TeMIlepaTypsl ¢ YBellMYeHHeM 00beMa B CHere TaJOH BOABI — NMepBhie 1—2%
BBI3BIBAIOT MOOBEM APKOCTHOH Temmeparypel Ha 50 K (mia A = 0,81 cm),
NpHYeM TaKoe NOBeleHHe coxpaHsercs g0 4% mo obvemy [147]. Ilpu Gonee
BBICOKOM COIEPXKAHHH BOMbL, NMOpAnKa 5%, Txpy MpH vacToTax Bouue 10 I'Tu
(A < 3 cM) He 3aBHCUT OT KOJIHYECTBA XHOKOCTH WIH MOCTENEHHO YObBaeT MpH
yBenuyeHUM o6bema mocnepHed, IlopoGHoe noseneHue T,,pK 06yCcrnoBIeHO
yObBaHHEM 3MHCCHOHHOM CMOCOGHOCTH CHera NpH BO3PacTaHMM €ro IMajIeK-
TPHYECKOH MOCTOAHHOH, BbI3BAHHOM yBelIMYeHHEM OO0bBEMA MMIOKOH a3bl,
Ilpn BpmaneHMH Ha TAWIMMA CHET JOMMA BBICOKAA IMIIEKTPHYeCKas MpPOHH-
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L1aeMOCTb BOJbI TAKXKE TPHBOOMT K MOHMXKEHHI0 APKOCTHOH TeMIIEpaTyphl Ha
Bollee HM3KMX 4AcTOTaX. YUMThBAA YacTyl0 MOBTOPHOCTb MOJIYyYEHHA MMK PpO-
BONHOBOH MHbopmauxu ¢ UC3 “Nimbus-7” — kaxmbie 48 yacos, aBTOpbI pa-
Gotel [155] mpenno#aik onpenenaTs OGNMAaCTH CHErOTAAHHA MO H3MeHEHHAM
grad Ty, (oM. popmyny (1.17)) wis oraensHbix nukcenos. Grad Typ, BO3-
pacTaeT OT OTPHMUATENbHBIX 3HAYEHMH [UIA CYXOro CHera /10 HYJIA NpH €ro Bbl-
COKOH BnaxHOCTH, CBA3bpBasA NONyueHHble 3HaueHMs grad Typ, € [OAHHBIMM
I'MC u monyuyas wHGOpPMalHI O MPOJABH)KEHHH (DpPOHTA CHErOTafHHA, KOppeK-
THPYIOT 3HaYeHUA IUIOWAZed OJHOBPEMEHHOIO CTAMBAHMA, BbIJE/HB B MCEBNO-
IBeTe YYAaCTKH C Pa3lNHYHON rimyGHHOM 3aneranHs (6 rpapaumi — ot 0 go 50 cm).

B 3aK1i04eHHe MATOKEHHOTO B [IAHHOM pa3jiefie cleyeT cKa3aTb O Mepcrex-
THBHOCTH MHMKpPOBOJHOBOTO 3OHIMPOBAHMA 3acHexeHHbIX ofnacredf, Mo3so-
TIAOILETO OMpPENeNATh 3HAYEHHUA MPAKTHYECKH BCeX OCHOBHBIX XapaKTepHCTHK
CHEXHOT0 MOKpOBa, Heo6GXONMMBbIX [UIA pacyeTa M MpPOTHO3a TAlOro CTOKA.
YBenuueHHe paspeluamieil cnocoGHOCTH MUKPOBOTHOBOW amnapaTypsl pe3ko
TIOBBICHT Hallle 3HaHHE 3aKOHOMEPHOCTeH CHeroTafHMA M B KOHEYHOM HTOre
TNIpHBE/IeT K MOBBILIEHHI0 TOYHOCTH MPOTHO3a.

1.5. CBOP JIAHHBIX HA3EMHbIX HABJIWAEHHH
3A CHEXHbIM MOKPOBOM C NMOMOub MUC3

Baxupii cnoco6 ucnons3opanua MC3 3akmwouaercA B NpHeMe CNELHANbHBIM
ycrpoiictBom (DCS) Ha GopTy chNyTHMKAa [aHHBIX HAa3eMHBIX HaGomeHHH
33 PasIMYHBIMM THIPOTIOTHYECKHMH XapaKTepPUCTHKAMM M Nepeave HX B LEHTp
obpaborku. Takum oBpasom ocyuiecTBisieTcA ONepaTHBHBIA CbheM Ha3leMHOW
THIPOJIOTHYECKOH HHGpOpMauMH ¢ OOWLMpPHOH TeppPUTOPHH H  TOCTOB
HaONIO[IeH! s, PAcTOIOXEHHBIX B TPYOHONOCTYNHBIX paHoHax, W Oblogpas ece
nepecsUika Ha 3emito. IlepBas nomoBHas cHcTema, YCTaHOB/IeHHas Ha Gopry
reocrauoHapHoro MC3 “ATS™ u npousBooMBIIAaA aBTOMATH3HPOBAHHBIA
cbop uHpOpMmaimK c yetsipex HazemHpix craHuuii (DCP), 6su1a onpoGoBaHa B
1967—1969 rr. AHanoruuHsle cMcTeMbl GbUTM ycTaHoBiieHsl M Ha MC3 CepHH
"Landsat”. C ¥X MOMOILBIO PErHCTPHPOBATIHCH IaHHBIE O TEMIEPAaType W BIIAX-
HOCTH BO3[lyXa, OCaKaX, HaMpaB/leHMH H CKOPOCTH BeTpa, aTMocdepHOM [aB-
JIEHHH, BJIa)KHOCTH TOYBBI, BBICOTE M BJIAXKHOCTH CHEXHOTO TMOKpPOBa, riyOHHe
BOJIbI M CKOPOCTH TeYeHHSH, pacXo[ax BOJBI U JIPYTHX IHPONIOTHYECKHX XapaK-
tepuctHkax [17, 75]. IlauHble o cHeromamax Ha BopmocGopax pp. Cont u Beprne
(Bacceits p. Konopamo, Apusona, CHIA) u o6 ux pacxopgax, GpHUKCHpyemble
wecTbio DCP, MCIONB30BANHCh COBMECTHO C pe3ylbTaTaMM KapTHpOBaHMA
cHexHoro mokpoea no TB cuumxam ¢ UC3 “Landsat™ s oueHok oGbemos
croka [182]. AnamornunsiM oGpa3om ocyuuecTBnAncA cHop maHHbIX 06 ypos-
HAX M pacxodax BOfpI, ee KauecTBe H 06 ypoBHe rpyHtoBeix Box ¢ 20 DCP
B Gacceiie p. Ilenasap (ITencunspanus, CIIA) [75]. O6meH naHHBIMH MexIy
DCS na cnytauke u DCP unyn neHTpoMm cbopa MHGOpMaumy TpOMCXOIUT, KOTA
CHYTHHK HaXO[MTCA B 30He PaJMOBHIMMOCTH Ha3eMHOH craHuMu. CyTHHKH,
Haxo[fuxecs Ha MONApHbIX OpOHTAX, GbICTPO BBIXOMAT H3 ITOH 30HBI H MOITO-
MY 32 CeaHC CBA3H MOTYT ONPOCHTH HeDobLIoe KoIMuecTBO cTraHuuit. Mcmons3o-
BaHHE [EOCTAUMOHAPHBIX CITYTHHKOB TO3BOJISIET peau30BaTh CHCTEMY, OCY-
IIECTBIIANLIYI0 HelpephiBHBIA ONpPOC HA3eMHBIX IOCTOB B pexMMe '3alpoc—
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oreer”. Tak, 3oHa oG3zopa UC3 "GOES”, naxonswerocs Haj 3KBaTopoM B
touke 100° 3.1., oxBatsiBaer Bcio CeBepHyio u HbiHyio Amepuky. 3a 6 vac.
¢ MOMOUIBI0 ITOH CHCTEMBI MOTYT OBbITh NMPHHATHI JaHHble Habnonenun 10 ThIC.
DCP.

Co3gaHHe Ha3eMHOW CeTH AaBTOMATH3HPOBAHHBIX CTAHLUMA CleXeHHA 3a
COCTOSIHHEM CHEXHOIO NMOKPOBAa H BO3MOXHOCTBIO OLEHKH 3HAYEHWH TIONA CHe-
ro3anacoB MO3BOJIAET HA KAueCTBEHHO HOBOH OCHOBe MCIO/Nb30BaTh [JaHHbIE
nofao6GHpIX HaOMIOOEHWH MpPH MOIEIHPOBAHHH TA/IOr0 CTOKA C LeNb0 ero Mmpor-
Ho3a. [lpumepom nNOOOGHOH CeTH MOXeET CIYXHTb ABTOMAaTH3MPOBAHHARA
cHcTeMa TelleMeTpHH cHexxHoro mokpoBa, SNOTEL, o6bvenunsioman 527 asto-
MAaTHYECKHX CTaHUMH, pACIONIOKEHHbIX B 30He (OPMHPOBAHHMA CTOKAa peK
APUJIHBIX M TONyapuaHeix paioHoB 3amaga CHIA [149]. Ha xaxmo# craHummu
Haxoautca 20 OAaTYMKOB, H3MepAIUMX [aBjleHHe CHeXHOro MoKposa, Ilepe-
CYMThIBAEMOE B CHerosamachl M 3amMceiBaeMoe B mnamATts IBM craHumu.
OUKCHpYIOTCA TAKXKe [JaHHBIE O XMIKHX M TBEPOBIX OCA[KaX M TeMIlepaType
po3ayxa. B Hacroswee Bpema cuctemoi SNOTEL wnavat cBop undopmaumu
0 TAKHX XapaKTePUCTHKAX, MOMMMO HA3BaHHBIX, KaK TemIlepaTypa, BIax-
HOCTb H 3aCOJIEHHOCTh TOYBBI, MHHHMAallbHas, MaKCHMalbHaA H CpeHecyTou-
Has TemIepaTypa Bo3ayxa. Bce 3TH [JaHHbIe perMCTPHPYIOTCA KpYIJIOCYTOYHO
yepe3 15 muH. B 3MMHHMI TepHOI ¢ MOMOIUIBI0 [BYX CTaHUMH CllexeHHs, ycra-
HoBneHHbix Ha MC3, M3B/eKaT HAKOMUIeHHYyw HHpopmauuw U3 namatd IBM
Becex 527 HazemHpix craHuuid. Onpoc 90% craHumil ocyluecTBnferca 3a 3 uac.
TMonyyaemble JaHHBIE HCIOMB3YIOTCA [UIA NMPOrHO30B MecAYHbIX 06beMOB cTOKA
peK pOaHHoro pervoHa. [IpumMeHeHMe NOJOOHOH CHCTEMBI MO3BOJMIO Pe3KO
COKPATHTb 00beM H3MepPEeHHH Ha Ha3e MHBIX CHETOMEPHBIX MapLUpyTax.

* k%

IlepcrieKTHBBI NanbHEAILIEr0 MCTIONb30BAHHA CMYTHHKOBOH HHQOPMALMH 1A
pellleHHs 3a[ay pacyeTa M MPOrHO3a BOOHBIX PECYpPCOB OlNpeleAnTca BO3MOX-
HOCTBI0 pacIUMpeHHs reorpaguu paioHOB CHEMKH, YBEIHYCHHEM YaCTOTHI ee
TONTy4YeHHsA, OrepaTHBHOCTbI 0GpaGOTKM M yilyulleHHem ee kayecTBa. [lepBoe
H BTOpOE MOIYyT OBITH HOOCTHTHYTBI opraHH3auneﬁ CHCTEMBI METEOCNYTHHKORB,
BKITI0YafoLIER HecKonbko reoctauuoHapHeix MC3, HeCKONbKO CHMYyTHHKOB Ha
NPUNONAPHBIX OpOMTaX H HECKONbKO HH3KOOPOMTANbHBIX CIYTHHKOB [UIS
TMONTYYeHHA JAaHHBIX C YacTOH NOBTOPHOCTBI0 BhicOKOro paspewreHuss B UK
mianasoHe [185]. Takoit kommnekc pasHbix UC3 momskeH GbITh DOMOHEH pas-
BHTOH CHCTEMO# [IMCTAHIMOHHOTO c60pa IAHHBIX C ABTOMAaTH3UPOBAaHHBLIX HAa3eM-
HbIX CTAHUMH CIIeHEHUA 332 OCHOBHBIMH THAPOIOTHIYECKHMH XapaKTepPHCTHKAMH.
Tperse modxeT obecleynBaThCA COBEPLIEHCTBOBAHHEM CTPYKTYpPhl Mpolecca
obpaboTin BupeouHpopmauuu M 6onee NPOrpecCMBHOH €ro OpraHM3aumei,
HakoIUleHHeM 0aHKa MpU3HAaKoB, pa3paboTKOW M NpUMeHEHHEM [OJTHOCThIO
dBTOMATH3MPOBAHHBIX CHCTEM, PACIUMPEHHEM H yIIyullleHHeM MaToOecreyeHH .
KauectBo BumeoMH(pOpPMAIHH MOXKET BO3PACTH 33 CYET YBETHYEHHA NIPOCTPAHCT-
BEHHOTO paspelcHHA M300pakeHHH; YCTAHOBNIEHMA HAa CIMYTHHKAX CheMOYHOMH
annapaTypbl HOBBIX CIEKTpaibHbIX KaHAlOB, B YaCTHOCTH B CpelHeld M Telulo-
Boi MK 30Hax (B Tom umcie u Ha reoctaumoHapheix UC3) ; mposeneHUs aK THB-
Hoit M naccuBHOH CBY-cemok; yrouHeHus tapHpoBOK. llensm ynyuuwieHus
KayecTBa BHICOMH(DOPMALMHM MOXKET CIYKMTh TaKxKe IPOBECHHE C TMOMOLLBIO
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6oproBbix IBM ee mpenBapuTensHod 06paBoTKH, HANpHMeEp BBIMONHEHHE pas-
JIMYHBIX KOppeKUWH, BriBOp MaHHBIX WIA pa3HbiX 3afay ¥ 1.7. [lpoBeneHue
Ha3BaHHBIX MEpONPHATHH, HECOMHEHHO, CTHMYIJHpyeT pa3paborky Gonee co-
BeplUEHHbIX MeTOJOB OLEHKH COCTOAHHMA BOIHBIX PECYpCcOB, H B YacTHOCTH,
cnocoBoB pacyeTa ¥ MPOrHO3a CTOKA B TOPHLIX PErHOHAX.

FrTABA 2

COBPEMEHHBIE NOIX0IObl K MOIEJIMPOBAHHI0
TAJIOTO CTOKA TOPHBIX PEK

3apaya MOJENMPOBAHHA TAJIOTO CTOKA COCTOHT B NpeoOpa3’oBaHHM BO3JeHCT-
BH# Ha BOIOCOOP COBOKYINHOCTH THPOMETEOPOJIOTHYECKHX (HaKTOPOB B Xapak-
TEPUCTHKH CTOKA B €r0 3aMbIKAWILEM CTBOpE, NMPHYEM 3TH BO3[EHCTBHA pac-
CMATPUBAKTCA 33 MepHod (GOPMHPOBAHMA OCHOBHBIX BOJO3aMAaCOB M CTEKAHHA
tansix Boj. Ilpu 3TOM OBWHOCTL OMMcaHMA NpoueccoB GOPMHPOBAHHA CTOKa
JOMKHA COYETAThCHA C KOHKPETHBIMH YCIIOBHAMM MX NMPOTEKAHHA Ha OTHEIbHBIX
Bopnocbopax. CreneHp (OPMANH3AUMH HA3BAHHBIX IIPOLECCOB COOTBETCTBYET
YPOBHIO 33a]ayd M ee TNOCTAHOBKE W OMpenesseT cTPYKTYpy monaenu. Eciu ana
OLeHKH 0fbemMa Tanoro cToKa 3a MPOAOJIXKHTENbHBIA OTPe30K BpeMeHH (MecAl,
BETETAUMOHHBIH Nepuos) ObIBaeT [0CTATOYHO MOCTPOEHHA KOPPpenALHOHHBIX
CBA3el C XapaKTepPUCTHKAMHM CHEXHOTO MOKpOBAa, TO [UIA pacyeTa ruaporpada
CTOKa HeoDXOOMMO MCTONIb30BaHHE MOMENH, MMHUTHPYIOIIEH MpOIecchl CHero-
HaKOIUIEHHA, CHeIOTAAHMA M CTeKaHHA TalbiX BoM. BeiGopoM cTpyKTypel Moae-
T OTipefieNisieTcA H Cnocob 3aaHuA ee MapaMeTpoB, T.e: BO3MOXHOCTb 'ycBoOe-
HHA” MOOenblo HeoOXOOMMOW THApOMeTeOMH(POpPMAaUMH. 3TO OCHOBHaA npob-
nema TpH pa3pabotke monenu. COXHOCTH ee pelleHHsA UIA rOpHbIX BopocGo-
pOB BO3pacTaer M3-3a pa3sHooOpd3HA ycloBHH (OPMHPOBAHMA CTOKAa B ropax.
IMapameTpsl perpecCHOHHBIX MOMeNledl IMIMpPUYECKHe, OHH TNoabHpalTca MO
pe3y/ibTaTaM H3MepeHMi KOppelnpyemMsiX BequuuH. [lapameTpbl KOHUeNTYyans-
HpIX MOJENed MOTYT HMeTb pasnuyHoe GH3HYecKOe TOJIKOBaHMe, A HX
KanuGpOBKHM 3a4acTyl TNPHUXOJMTCA IPHBIIEKATh BeChb BO3MOXHbBIA apceHan
cpecTB Hab/MIOIeHHH 32 XOOM MMHMTHPYEMbIX MOMIENbI0 NpoueccoB. Paznuunpie
NpHUMepsl MoJlellell H HOeHTH(HKALMH HX T1apaMeTpPOB, B TOM YHC/le C NOMOILLbI0
CIyTHHKOBOWH HHGDOPMALIMHK, paccMaTpHBalOTCA B JaHHOH IiaBe.

2.1. PETPECCHOHHBIE MOJEJTH

O[HMM M3 TpaJMLMOHHBIX CNOCOBOB MPOrHO3a CTOKA, IPOBEPEHHBIM MHOIO-
NeTHeH THOPONIOTHYECKOA MpPaKTHKOM, ABNAETCA NMOCTPOEHUe cBA3eH 00beMOB
CTOKA HJIH CPEe[IHMX PacXO[O0B 33 KOHKPETHbIH HHTEepBall BPEMEHH C Pa3lIHYHbIMM
XapaKTePHCTHKAMM CHEXHOTO IOKPOBa H CHeroTasHMA. 3HAueHHA ITHX Xapak-
TepHCTHK OOBIYHO MOJTyyanu Mo AaHHBIM Ha3eMHbIX cTaHUMEA. Hanpumep, nomeit-
Ka [OCTPOeHHs CBA3ed cpe[HMX pacxofoB ropHo# p. Kaccancai (3anafHbid
Taup-lllaHb) 3a BereTauMOHHbIA NMepHON (HMIOHb—CeHTAOPb) C BOOHOCTBIO CHera
HA KOHel, MapTa ¥ KOJIMUeCTBOM OCaaKoB Ha xoHkperHo#i 'MC ¢ oxTaGpsa mo
MapT MpH MCHONIb30BAHWM 3HAYEHWH IUIOWA[M MOKPLITOH CHErOM YacTH BOMO-
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cbopa peanu3soBaHa B paBore E.M. Tupauk [40]. Yuer crenenu 3acHexeHHOCTH
GaccedlHa NpHBen K YBeJIHYEHHID TECHOThI [AHHBIX CBA3eH — M3MeHEHHMI0 HX
obecneveHHocTH — ¢ 85 mo 100%. W3-3a oTcyTcTBMA CHEroMepHbIX Hab/omeHUH
B MccreyeMoM GacceiiHe IaHHbIe O’ BOJHOCTH CHera H 06 0cafikax repeHOCHITHCH
M3 COCEJHETO pelpe3eHTaTHBHOTO DacceifHa cO cXOmHbIMM (H3UKO-reorpadu-
YeCKHMH YCIOBHAMHM. Ilnomiamy, NOKpBITbIE CHErOM, PACCUMTHIBAIIMCH C TMO-
MOIIBK THOCOrpadMuecod KpPHBOH MO COOTBETCTBYIOLIEH BbICOTE CHErOBOM
IPaHUIBI, TOJIOXKEHHe KOTOpOH ONpefenanoch MO pe3ylsTaTaM MapllpyTHBIX
CHerochbeMOK. AHANIOrMyHble CBA3H CpefiHeMeCAYHBIX PACXOMOB 332 HIOHb—CEH-
1AGph M OCEeHHe-3MMHHX OCAIKOB, YMHOKeHHBIX Ha IUIOIIA/h CHEXHOIO MOKpoBa
B KOHIle MapTa, NOKa3aii BhICOKYK 0GecleyeHHOCTh — 87% [UIA MIOHA M HIONA
1 91% pns aBrycrta ¥ ceHTAGPA.

B xhuecTBe MPeJMKTOPOB [IA pacyeTa CyMMapHOro o6bema TaJoro CToKa 3a
monoBoJbe BbIDHPAKOTCA CllefyloUIHe BellMYMHBI: cpeflHMe No GacceliHy 3amachbl
BOIBI B CHEre Ha [aTy COCTaBJIEHHA MPOTHO33, KOIHYECTBO OCATKOB 3a OCeHHe-
3MMHHH MepHOM H 3a mepHop cHeroTasuus [160], cremeHs 3acHexeHHOCTH Bac-
ceifHa, CpeHAA BbICOTA CHETOBOH JIMHUHM 3a BpeMA TMOJIOBO/bA, IUIOWWAAb OHO-
BpeMEeHHOTO CTAHBAHHA M CYMMa TONIOXKHTENIbHBIX TeMIlepatyp Bo3ayxa. Jlna
OlLIEHKH Cpe/IHHX PacXo[0B 33 BereTalMOHHbIA NMEpHOM M 3a Mecsau B paGorax
[53, 103, 114] ucnonb30Banace MX CBA3b CO CKOPOCTHI0 YOBIBAHMA 3acHEXKEH-
Hocti (paspen 1.1). IIns pacueTHIX W IPOTHOCTHYECKHX LeJieH IPeanoyTHTeNb-
Hee BCEro MCMONB30BAaTh 3HAUEHMA CHEro3anacoB, OIHAKO OTpeelcHHe HX Ha
ropHoM BojocBope moseT GpITh OOecleueHO TOJIbKO NMpH OBGLMPHOR H perynsp-
HOM MapLIpYTHOH CHerochbeMmKe WM ¢ momouusio Metopa CBY-papmomerpuu,
HaxomAwerocAs B craguu paspabotku (paspmen 1.4). KomuuectBo ocankoB 3a
3uMy — Haubornee TpynHas A H3MEPEHUH BelIMYMHA, MCNONIb30BAHME KOTOPOH
NpH pacyeTax CTOKA MOXeT NPHBECTH K CyluecTBeHHbIM owwmbkam. Bee octane-
Hble XapaKTepUCTHKM oleHHBaioTcA Mo HHdopmauuu ¢ UC3 npu tapupoBke Mo
Ha3eMHBIM U3MEPEHUAM U [JaHHBIM aBHATMCTAHIMOHHBIX HaOTIOIEHHH.

YcTaHOBJIEHHE HEM3MEHHOCTH [JIfi pasHBIX JIeT XapakTepa 3aBHUCHMOCTH
MeJKIy MaKCHMATTBHBIMH CHEro3alacamMu, CyMMO# MOJTOXHUTETbHBIX TEMIepaTyp
(rpamyco-mHel) M cTelleHbH0 3acHe)XeHHOCTH BopocGopa moBmeknao 3a coboit
nosBJieHHe GOMBIIOro uMcria pabGoT, B KOTOPBIX 3HaueHus o06beMOB CTOKA pac-
CUMTHIBAJIMCh WJTH NPOTHO3HPOBATMCH TO JAHHBIM O TIOKpPBITOCTH GaccedHa cHe-
rom, HauGoree OOCTYIHOMN, MpPH COBPeMeHHOM pa3BHTHH MeTOOB IHCTAHUHOH-
HOro 30HIMpPOBAHMA, XaPAKTEPUCTHKE CHEXHOro Mokpopa. Tak, cBA3b Mexay
3acHeeHHOCThI0, ONpesie/iAeMOH IO MHCTAHIMOHHOH MH(OpPMaLUMH, H OCTABILIH-
MHUCH Ha Bofocbope cHerosanacam, HaWeHHBIMM 110 HazeMHEBIM HaGIIKIEHHAM,
HCTONb3yeTCA B CyGanbMMUCKOH MOJenu BOAHOro OanaHca /UIA KpaTKOCpOY-
HOro mporHo3a obbema croka p. Konemkoc (Gacceitn p. Puo-I'panne, Cxanuc-
toie ropsl, ClIA) [156]. B pa6ote ®. Jlumnepra [157] amexBaTHOCTD 3HAUCHHH
3aCHe)KeHHOCTH, Ollpefe/ieHHBIX B pe3ynbTate OleHKH Mo momend SSARR u no
panneiM- UC3 “Landsat”, ycranoBnena s ropHoro BopocGopa p. Bepxuui
Cheiik (Gacceitd p. Konym6ua, Aitnaxo, ClIIA) miowansio 13340 xm?. B pa-
Gote Ix. Ayna, I1. ®omorra [129] (kak ¥ B APYrMX mMaTepHanax COBELAHHA
paboueii rpyNMBI NO OMEePAaTHBHOMY HCIIO/IB30BAHHIO CIIyTHUKOBBIX Hab/0IeHHH
3a cHekHIM TOKposoM [168]) ouenka ofbeMa CTOKa OCylUecTBIANACH ¢
MOMOIBI0 PErpeCCHOHHOH 3aBHCHMOCTM OT [UIOLIA[AM CHEXHOro MOKpOBa.
Kospduument xoppenauun HaWmeHHon cesa3u paseH 0,99, OnpeneneHHble 3a
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6 neT mo matepHanaM CbEeMKH C MeTEOpOJIOTHYECKHX CIyTHHKOB 3HayeHHs
CTEMEeHH 3acHekeHHocTH Bogocbopa p. MHm 1o 3ameikawluero cTBopa I1TOK
(mnowans BopocGopa 260000 km?) B nepBOil MOJMOBUHE ampens HCMONTb3OBA-
JMCh B KayecTBe TPEIMKTOpPa MPH TOCTPOEHHH CBA3M ¢ 0ObeMOM CTOKA 32
nepuon cHerotasHuA (anmpenb—uions) [176]. Koadpduument xoppensumnn
NIaHHOW CcBA3M paBeH 0,96. AHaTOrHYHbBIe 3aBHCHMOCTH GBUTH MOCTPOEHEI B 3TOH
paboTe M 1A CeMH ropHBIX Bomocbopos miowmasnsio ot 200 po 1200 KM?, npu-
HautexawmMx Gacceiinam pex Komopamo u Muccypu (ropsr Bung Pusep, Baiio-
muHr, CIIA) ¥ HaXogAUMXCHA B CXOHHBIX (DM3HKO-reorpadMyecKux YCIOBHSAX.
Ilo pesynbratam cvemku ¢ MC3 “Landsat™ 3a 1973—1974 rr., 314 Bomoc6ops
GbuUIH pa3sfeneHbl Ha [Be TPYMIIbl, OTIHYABIIMECA YCITOBUAMH (HOPMHPOBAHMA
CHE)XHOTO MOKPOBA W CHETOTAsiHMA, 4 CITe[IOBATENTbHO, H PerpecCHOHHBIMH 3a-
BHCHMOCTAMH 0Obema CTOKA ¢ €[MHWIB! [UTOIIANM 3a nepuop ¢ 15 mas mo
3] uwna oT NpolleHTa NOKPHITOCTH Bopocbopa Ha 15 mas. CpenHsas BeicoTa
BogocBopoB nepBo# rpynnsl Geula Gompure 3050 m, Bropoit — MeHsure. Coot-
BeTCTBYIOIIHE KO3 duiuenTs! Koppenaumu paBHsl 0,89 u 0,85. Te xe aBTOpHI
ucnonb3oBamH nomyuenHsle ¢ UC3 "ESSA” u "NOAA™ paHHbIe 0 TIOKPBITOCTH
GacceiHOB CHErOM Jifl OLEHKH cTOKa p. MHO mo 3ameikawiuero ctBopa buiem
(mnomams BomocGopa 162100 km?, BeicoTsi 1200—8500 M) u ee mputoka
p. Kabyn no creBopa Hoymrepa (mmomans BomocGopa 88600 km®, BeICOTEI —
305-7620 M) [177]. Mo pesynbTatam CHEMKH 32 HecKONIBKO JIeT DbUIM
HaliZleHp! 3aBUCHMOCTH OGBEMOB CTOKA Ha3BaHHBIX PEK C alpesis 1O HIONb OT
CTeNeHH 3acHeXeHHocTH BomocBopoB ¢ 1 mo 20 anpens. IIna p. UHn nauHas
cBA3b ObUIA MOCTPOEHA MO MATH rojaaMm HabmwoneHw#d npH 95%-HOM ypOBHe 3Ha-
YHMOCTH, BeJTHYMHA CTAHOAPTHOH OIIMOKM oKa3anach papHoW 11% OT BenHUMHBI
Cpe[Hero ce30HHOTo o6bema croka. Ilna p. Kabyn cBasw Geula mocrpoeHa mo
7 ropmam npu 99%-HoM YpOBHE 3HAYMMOCTH C aHANOTHYHOH owmuOkoi B 10%
OT cpenHero ce3oHHoro o6bema croka. 1974 rop 6eul BHIOpaH NpH COCTaBIIeHUH
NPOTHO3a MO [aHHBIM CBA3AM B KaueCTBe KOHTPOJIbHOTO. OnmbKka onpenenenus
ofbemMa CTOKa C ampens MO HioNb IpH Gollee MO3[HEM H3MepeHHH ero (axkTuyec-
KOT0 3HaueHus cocraBuna mnd p. Uun 7%, a ma p. Kabyn — 2%.

HaspauHbie uccnepoBanusa [176, 177] 6buin nepBbiME cpefint GOMBILOH cepHK
paBoT, MOCBAIIGHHbIX CO3[OAHHI0 PErpecCHOHHBIX Molened croka miA p. Uupg
H ee NMPUTOKOB Ha OCHOBE JMCTAHIMOHHOW MH(MOpPMALMH O MOKPHITOCTH COOT-
BEeTCTBYIOIMX BOHocGopoB cHerom [142, 141, 187, 171]. Tako#i uHTepec K
paccMaTpMBaeMOMY paiOHy BBI3BAH BaXKHOCTbI0 NPOTHO3MPOBAHHA Taloro
croka p. MHA ¥ ee mpuTOKOB, HEOGXOOMMOrO NPH COCTABNIEHHH [UIAHOB pa3BH-
THs MPPHTAlMH, THOPOIHEPreTHKH H mpomsiuuieHHocTH [lakucrana u WMumm.
O6bem cToka p. Mim 3a nepuop NONOBOMBA C anpesd 10 HIONb COCTABIIAET NPH-
mepHo 70% ropmoBoro. Kak ormeuaerci MHOTMMH aBTODAMH, H3-3a OTCYTCTBHA
THOPOMETEOCeTH HAa BOMBIIMX BHICOTAX B I'MManafXx HCIONb30BaHHE CIIYTHHKO-
BO¥W MH(OPMALMK O 3acHe)xeHHOCTH DacceifHOB B KOHIle MapTa — Hayale arpens
NpH NOCTPOEHHH KOPPeNAUHOHHBIX 3aBHCHMOCTeH ¢ 00beMaMM CTOKa Npe/CcTaB-
NAeT eIMHCTBEHHY0 BO3MOXHOCTb Il BBIMYCKa MPOTHO30B CE30HHOrO
(ampenb—HIONIB) CTOKA.

B pa6ore B. Iless u nop. [142] nokasaHa BO3MOXHOCTb COCTABIIEHHS IPOrHO3a
10 perpeccHOHHOR mopenw 11s p. MHA o crBopa Buuem u p. Kabyn 1o cTeopa
Hoymepa NpH HCMONb30BAHHH PE3YNbTATOB CHEMOK DaJMOMETPOM BBICOKOTO
paspemesus VHRR (MC3 "NOAA/TIROS™) 3a 6 mer (1974—1979) . 3navenns
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KO3(QHIMEHTOB KOpPPENAIMK OKa3aluch paBHeIiMHM U,/3 mna p. Uup u 0,82
na p. Kabyn. Jlo6asneHne K u3yueHHOH HHGOpMAaIMK JaHHBIX 32 Gosee paHHHe
rogsl (1969—1973) npuBeno K YcTaHOBJIeHHI0 Gojiee TECHOH 3aBHCHMOCTH
(r = 0,90) tonexo mns ‘p. Kabyn. Ina p. UHa KOppelnsAlNA YMEHBIIMIIACH.
C uenpio YNyyllleHHA YKa3aHHON 3aBHCHMOCTH aBTOPBI HCIOJb30BAJIH ypaBHe-
HHe MHOXECTBEHHOM perpeccHu, B KOTOpPOE BBeNlH 3HaueHHs CEe30HHOrO CTOKA
p. Kabyn — npuroxa p. Uug. B pesynsrate 3Hauenus r Bo3pocnu ao 0,79,
a BellMYMHA CTAaHJApTHOW owMOKHM 0ObeMa cToka ymeHsumiace Ha 27%. Te xe
4BTOpPBI CPABHHIIH Pe3ylbTaThl IBYX PErpecCHOHHBIX MOJeNed Ce30HHOrO CTOKa,
UCTIONB3YIIWKMX B KAyeCcTBe NPEIMKTOPOB CIYTHHKOBBbIE JaHHbIE O 3acHEXKeH-
HOCTH BomocGopa MM 0GBEMBI CTOKA COCEHMX peK 3a 3TOT Xe MCCIelyeMblit
nepuon [141]. PerpeccHoHHble 3aBHCHMOCTH GbUIM mocTpoeHsl miA p. MHO u
Tpex ee npurokoB — pex Kabyn, Catnemx u Unna6. Ilnowanu paccMaTpHaae-
Mbix BopocGopoB coctaBnsior 162100, 88600, 38000 u 26155 km?, a
OCpeflHeHHbIE 10 TPEM MeCAUAM (ampenb-MiOHb) 33 MHOTOJIETHHM nepuou
pacxoisl cooTBeTCTBeHHO paBHbl 4027, 851, 735 u 1508 m® [c. Iina Beex pac-
CMarpHBaeMBIX PEK H3MEHUYMBOCTb 3HAUeHHH CTOKa Jyuure oOBACHAETCA C
MOMOLUBI0 CBA3EH CTOK—CTOK, YeM HAa OCHOBe CBA3eH CTOKA C NMOKPBITOCTBIO
BonocGopa cHerom. OOHAKO MOCNTE[HAS 3aBHCHMOCTh NMpPHIOJHA IIA OMNepa-
TMBHBIX TIPOTHO30B, B TO BPeMA KaK CBA3b CTOK—CTOK MOXET MCTIONIb30BAThCA
TONIBKO B [MATHOCTHYECKHX IIENIAX, B YACTHOCTH [UIAi BOCCTAHOBJIEHHMA TMpOTMY-
IIEHHBIX JaHHBIX B CTOKOBbIX pAmax. Jlns Gacceina p. MHO pe3ymnbrar OLeHKH
06beMa MO CBA3M CTOK—CTOK MOXHO HCIOJIb30BAThH B KauecTBe JOMOJIHUTENb-
HOTO MPEeIUKTOPa B 3aBHCHMOCTH 3aCHeXeHHOCTb—CTOK.

Insa ynomsaHyTo# p. Catnenyx nocTpoeHa TMHEHHAA perpecCHOHHas 3aBHCH-
MOCTb CpEe[HMX 3a anpeib—HIOHb PAacXOMOB T&NOH BOMBI ¢ KOJMYECTBOM OCajl-
KOB Ha OMNpe[ie/IeHHOH CTAHLMHK 32 MEPHOJ, ¢ HOAOPA MO anpenb, CIYXKALMM B
KayecTBe WHJEKCAa CHEroHAKOIUIeHHs 3a 310oT nepuon [143]. Cramumsa, pacrmo-
N0XeHHasA B 30He aKKyMYJALMH CHEro3arnacoB, BbiGpaHa ¢ pacueTOM HafedHo-
ro M3MepEHHA OCAJIKOB, COOTBETCTBYHLIMX BbINA/IeHHI0 CHEra BO BCEM pero-
He. Takoil NMOMXOJ MCNONB30BAH [UIA OUEHKH CTOKA, MOCKONBKY GONbIIas
yacTh ©GacceifHa HeJOCTYMHA [1A HENOCPE[CTBEHHbIX HabiiodeHUH — OOIbILMH-
CTBO CHETOMEpHBIX MYHKTOB PacroyoXeHO HHde BbIcOThI 3350 M, B To Bpems
kak 60% miouaayu GacceitHa nexwT Bblile oTMeTKH 3400 m. PaccunTanHble Mo
MOCTPOEHHOH cBA3M uiA 1974—1979 rr. 3HaueHHs pacxonos p. Catneqx oTHu-
yamuch oT dakTHyeckux Ha 6—18%. Ha TouHOCTL pe3ynbTaTOB BIIMAET He YuM-
ThIBaeMOe MpH JaHHOH OllEHKe TOHHXEHHe TeMIlepaTypbl BO3[yXa B GacceiiHe
B HIOHE, BbI3bIBAKOLIEE 3aMeVIEHHE CHETOTasAHU A,

ABtoprl paBorsr [150], ucmons3ya pe3ynbTaThl KapTHPOBaHHA CHEXHOTO
MOK poBa, BHINOJIHEHHOTO Ha ocHoBe cheMKH ¢ MC3 “Landsat” B Teuenue yernr-
pex Ce30HOB JUIA IATH YacTHBIX BopocGopos p. Buac (Gacceitn p. Mup, 3anan-
Hple Tumanan, mwiowans BomocGopa 12916 xm?), NOCTPOHIIH CBA3N 3HAYEHHIL
MOK PhITOA CHEroM IUIOLIANM Ha KOHel mMapra ¢ oObeMoM cToKa ¢ 1 ampens mo
15 WIOHA 1A KaXIOro M3 MATH MYyHKTOB W3MepPEeHHMH pacXoloB, pacmoJIOKeH-
HbIX OJIMH 33 [IPyTHM o TeyeHuio p. Buac. B oriuuMe oT cBA3ei, MOCTPOEHHBIX
[pyIMMH aBTOPAMH, MOJNYYeHHbIe 3aBHCMMOCTH HMeloT BuO logY = aS + b,
roe ¥ — o6beM cTOKa 3a Ha3BaHHBIA MepHo, S — TUIOLIAb, TOK PhITAA CHETOM,
a v b — xoadpumentsl perpeccun. Ha Bua cBA3el He BIHAT Takue (AKTOPBI,
Kak reorpaduyeckas opHeHTauUsA BoaocBGOpoOB, PacroliokeHHe YacTHOTO BOMO-
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cbopa BHYTpH OCHOBHOTO, PasjiHuMfA B COJTHEYHOM OCBELUEHHH, BAPHALMH KO-
7MYeCTBA BbIMABILETO B pa3Hble rojbl cHera. B manHo# paGorte chenaHa Takke
TIONBITKA BbIABHTH THIbI GacceHOB, COOTBETCTBYIUIMX PAa3HBIM KOPpesfalM-
OHHBIM CBA3AM 33CHEXEHHOCTH M TallOrO CTOKA.

B paGore P. Tapapa [187] no pesynbratam cvemiu ¢ MC3 "Landsat™ onpe-
Aensnach NOKpPBITOCTh cHerom 13 Bomoc6opoB pek — npurokoB p. MHA u cTpon-
NMCh KpPHBbIE HMCTOLICHHA. 3HAYEHWA 3acHEXEHHBIX IUIOIAMIEH, CHATHIE C ITHX
KPHBbIX B Hauale Mapra WM arnpens wia BbicoT 4500—7500 M, ncnonbs3oBanuch
i TOCTPOEHMA JIMHEHHBIX CBA3eH ¢ PaKTHUECKHM 00BbEMOM CTOKA C Kax/Io-
ro sogoc6opa 3a mepuon ¢ 1 mapra wnu 1 anpens no 31 aBrycra. Koad¢uuu-
€HTbl KOppeNAUMH TNOCTPOEHHBIX CBA3eH NMpPHHMMAIK 1A pasHbiX DaccedHOB
3HaueHus ot 0,889 no 0,996,

Hannune mndopmanmu o 3acHeeHHOCTH BopocBopa HIM O MOJOXKEHHH CHe-
rOBOH TpaHHIIbl TO3BOJIAET YCTAHAB/IMBATh CBA3H ITHX BEJHYMH C PasHBIMH
XapaKTepUCTHKAMH CTOKAa — ofbeMaMH H CpPe[lHHMH PacXOOaMH 3a pa3liMuHbIe
HHTEPBAIbl BpeMeHH, 3HauyeHMAMHM cof cToka M 1.4, Tax, B.I'. TlpokaueBa u
H.II. UmyroBa [97] Ha ocHOBaHMM MOJyuYeHHBIX no matepuanam TB cpemok c
WC3 "Mereop” panmbix 3a 10 mer (1967, 1970—1978) 0 NOKpLITOCTH CHErom
BogocBopa p. Yapa (CraHoBoe Haropbe, miomaas Gacceina 4150 km?, Bbico-
161 0T 700 go 3000 M) MOCTPOMNIH 3aBHCHMMOCTH CJIOSl TAIOTO CTOKA 3a TepHoLL,
NOJIOBO/IbA OT MPOLEHTA IMOKPhITHA BofocBopa cHerom Ha 31 mas, 3aBHCHMOCTb
OT TOTO Xe MpeAMKTOpa CPe[IHHX 3a HIOHb MOJHOTO pacxola M pacxofa TalbixX
BOJI, @ TaKXe 3aBHCHMOCTb 0OBeMa Ta/loro CTOKAa 3a OCTABIUYIOCHA YacTh MOJO-
BOJIbA OT CTENEHH 3aCHEKEHHOCTH B MpebIAyIMit ek, JIs BIABIICHHA NOCTeN-
Hell CBfA3M HMM HCMONb30BaIMch faHHble 3a 20 u 31 mas, 10 u 20 uions. [lep-
Bble TPH 3aBHCHMOCTH HelIMHEHHbI, MOCIE[HAA NpPaKTHYECKH JHHeHHa (koad-
buument koppenmumn —0,92). i HX NMPOBEPKH 10 AHAJIOTHYHBIM JAHHBIM,
nonyueHHsIM B 1979 u 1980 rr., GbUIM BBINOJIHEHB! NPOIHO3bl YKa3aHHBIX Xa-
paKTepucTHK cToKa. OumbKM 3THX MPOTHO30B OKAa3IMCh B JOMYCTHMMBIX Ipe-
Oenax [UiA BCeX CTyyaeB, KpOMe OJHOro — OIpelielleHHsA TMOJHOrO CpeIHero
pacxona 3a HioHb 1979 r. 310 0OBAcCHAETCA MalbIM KOJIHYECTBOM OCAaKOB B
[OaHHOM MecsHlle, B pe3y/bTaTe Yero MOJNHbIA pacXol Malo OTIAHYAICA OT pac-
X0Ja TAIBIX BOA. BuenoMm ke HCNoNb30BaHKE OMUCAHHBIX 3aBHCHMOCTEH MO3BO-
JIAeT OLEHUTh 3HAYeHUA TATOT0 CTOKA ¢ paccMaTpHBaeMoro Bojiocbopa ¢ ynpex-
neHuem B 1—1,5 mecsua.

OTMeTHM OrpaHHuYeHHOCTb IIpHMEHEHHS perpecCHOHHBIX MOJENeH, 10CTPOeH-
HbIX 110 [IaHHBIM O 3aCHE}KeHHOCTH GaccedHa WM O BBICOTHOM TOJIOJKEHHH CHe-
rOBOH TpaHMIbI, BBI3BAHHYI0 HEBBICOKOH TOYHOCTBH) OLECHOK BEJIMYHH CTOKA.
[IpHYMHBI JTOTO 3aKJIKYAIOTCA B H3IMEHEHMH BbICOT CHETOBOH JIMHMM K JaTe
COCTaBJIeHHA NPOTHO3a, B HeOBX0AMMOCTH BhIfleNIeHNs obIacTelt CHEroBOTO MU-
TaHuA (KMIKHE OCAaJKH MOTYT NpPHBECTH K 3aMeTHbIM oumbkam), B Borbiuon
NOrpelHOCTH ONpeMIeNieHHs BbICOT CHErOBOW I'PAHMILBI [0 CIYTHHKOBBIM CHHM-
KaM HH3KOro paspetieHus [118].

PesloMupys HM3m0XeHHOe B [AHHOM pasfielie, MOMKHO CKa3aTh CIIeIYIOLIee.
Bo MHOrux cinyuasx ypaercA yCTAaHOBHMTH JOCTATOYHO YCTOWUMBBHIE CBA3H 0Obe-
MOB WIH MAaKCHMIbHBIX PAacXOIOB T&IOTO CTOKA CO CTENEHbI0 3acHeXeHHOCTH
BOJ0OCOOPOB WIH BBICOTHBIM IOJIO’KEHHEM CHEroBOW TI'paHMIbI, CBA3eH, KOTO-
pbie OTpa)awT 3aBHCHUMOCTb BeJIMYMH CTOKAa OT KOJIHYeCTBAa HAKOIUICHHBIX 34
3UMY CHErosanacoB U MOIryT HMETb NPOrHOCTHYECKOE 3HAYeHHE, Hcnone3oBanue
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NpH TOCTPOSHHH NOMOOHBIX CBA3€H [AHHBLIX IMCTAHIMOHHOTO 3O0HIIHPOBAHHMA
[aeT BO3MOXXHOCTb OLIEHMTb 3aCHEXeHHOCTb TePPUTOPHH, HEIOCTYNHBIX 0OBIY-
HbIM cnoco6am HaGmopeHuH, MPHYEM HEpeIKO 3Ta OLEeHKA MOXeT NIPOH3BOIHTh-
cA B omepaTHBHOM pexxume. K mocroMHcTBam fmanHoro crnocoba criemyer oTHec-
TH Ma@J0e KONHYeCTBO HeoOXOOMMBIX NpPeUKTOPOB, K HEJOCTATKaM — HEeBBICO-
KYI0 TOUHOCTb OLIEHOK H HEBO3MOXHOCTb TOJTy YeHHA THiporpada cToKa.

2.2. KOHUENTYANbHBIE MOJEJTH

Hepmocrarounas mHGopmauua O (QU3HYECKMX 3aKOHOMEPHOCTAX I[POLIECCOB
CHErOHaKOIDICHHS W CHErOTASHHA M TPYMHOCTH H3MepEHHS B TOPHBIX paiiOHaX
METe0IeMEeHTOB M XapaKTepPHCTHK CHEXHOIo MOKpOBa, OTMHYANIMXCA Goms-
LOH TPOCTPAHCTBEeHHOH H3MEHUHBOCTBIO, CIOCOGCTBOBATH CO3JAHHIO H IPHMe-
HeHHI0 1A MMHMTALMM NpoleccoB (OPMHPOBAHHA TATOTO CTOKA TOPHBIX PEK
TaK Ha3bIBacMBIX KOHLENTYATBHBIX MoO[ened. MeToonorns nocrpoeHus TaKux
mopeneil B naeHTMOUKAIMA HX napameTpoB uatoxeHa JI.C. Kyumentom [79].
B 3THX MOJENAX TEOpeTHYeCKHe KOHIEMIMH M CIOoNb3YHTCA NpH BhIDOpe CTPYK-
Typhl, @ TMapamMeTpbl ONpENENAKTICA MO JaHHBIM HaGUIIONEHHH 32 BXOOHBIMH H
BBIXOMHBIMH XapaKTepHCTHKAMHM INyTeM mMonGopa WIM C MOMOIIBI ONTHMH3a-
IMOHHBIX Tpouenyp. IIpu 3TOM CTpYKTypa Mofenu Uif pa3sHbIX BojocBopos
He elMHa, HaobOpOT, OHA BapbHpPyeT B 3aBHCHMOCTH OT HATMUMA TeX HIH
MHBIX [AHHBIX M3MEpEHHiH, MCIONb3YeMBIX A KaTHOGPOBKH MNapamMeTpoB.
C nomolLUbi0 YHHBEPCATBHOM, CJIOXKHOH 1O CTPYKTYpe MOJENTH BO3MOKHbI
OLEHKH BKIAf0B B rufporpad paamuuHbIX TeHETHYECKHX COCTAaBJIAKIMX CTO-
Ka, HO OTCYICTBHE Ha[yIeXaluX NaHHbIX HaGniofeHuH NMPUBOMMT K oumbkam
B OmpepeneHMH NapameTpoB. IIpu HeJoCTaTKe JIKCIEPHMEHTANBHBIX [JaHHBIX
Wis WOSHTHOHMKAMHA NMapaMeTpoOB HCNONbB3YIOTCA ONTHMH3AIMOHHBIE METO[IBI.

Paanuunsa yotoBuA (GopMHpOBaHMA TaTOTO CTOKA HAa KOHKPETHBIX T'OPHBIX
BofocbOpax, pasHas CTeNeHb HX OCBEIEHHOCTH NAHHBIMH HalniomeHui, H3BecT-
HbIi CyObeKTMBM3M MCCIenoBaTeledl B MCTONB30BAHHH IMIMPHYECKUX CBA3EH
NPHBEIH K CO3[AHMI0O B Pa3HBIX CTPaHaX GONBILIOTO YMCIA KOHLENTYalbHbIX
MOZeNedl Tanoro CToKa, OTIMYAKINMXCA CTPYKTypoH, crnocobamu napaMeTpH-
3aIMH, HCIOJIB3YEMbIMH IKCIIEPHMEHTATLHBIMH IaHHBIMH, TPeGOBaHUAMH K TOY-
HOCTH MX peanu3auuu. B Hacrosmee Bpema BceMHpHOH MeTeopoIoOrHYecKoH
opramuzanmeit (BMO) peannsyerca mpoekT “BaaumMHOe cpaBHeHMe KOHIen-
TyansHBIX Mopened Tanmoro croka” [192]. Llenmn mpoexta: c6op mHGO pmarmm
O CYMIECTBYIOLMX MOJENAX, MCIONB3yeMbIX B ONEPATHBHOM MNpaKTHKe UIs
OLIEHKHM TATOTO CTOK2 TOPHBIX PEK; CpaBHeHWe IIpPe[ICTABNEeHHBIX MoJenei
Mo HX CTPYKType, KOHuenTyatsHoMmy Gasucy u TpeGyeMbIM OaHHBIM; MONY-
YeHHe INpEeMCTaBIeHHiH O (YHKIMOHMPOBAHMM MOJIENeH H [1aBaeMOH MMM TOu-
HOCTH pAacueToB THIPONOTHYECKMX XapaKTepHCTHK, B TOM 4HCIIe CHerosarna-
COB M CTOKA, paclpocTpaHeHHe WHGOpMAlMH O HOBBIX MPHONMXKEHHAX, MC-
MOJIb3yeMBIX NPH TpPOTHO3e TATOTO CTOKa. Peanm3aumua mpoexTa OCymIecTBIIA-
eTcA IpH CPaBHEHWH pe3ynbTaToB pacueToB 11 momenmeit u3 8 crpaH 1Mo MaHHBIM
6 ner HaGnmiofleHMH B HAaXOJAIWMXCA B Pa3HBIX CTPaHax ILNECTH CTAH[IAPTHBIX
ropHsix GacceitHax mromansio 8,42; 43,29; 681,1; 1109; 1155 u 2170 KM,
PaccmaTpuBaeMble MOMENM OMMCHIBAKOT TPOLECCHI: aKKYMYNAIMM CHerosana-
COB; Mepefauyl Telria CHery M3 BO3MyXa, MOMIOWIEHHA CHEXHBIM MOKPOBOM
COJTHEYHOH pajMallMy ¥ ero [JIMHHOBOMTHOBOTO M3NTYYEHHA; HCHapeHHs CO CHe-
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ra ¥ cyGiIMManMM; IPUXOJA CKPBITOTO TeIUIa OT KOH/JEHCAUMH; BIIHAHMA Ha .
CHEXCHBIH MOKPOB MAOMIEBBIX OCA/IKOB; M3MeHEHMA BHYTpPEHHeH JHEpIMM CHe-
ra; TemwioBoro o6MeHa CHer—IOBEPXHOCTb NOUBBI, M3MEHEHHA BHYTpPeHHeH
CTPYKTYPbI CHEXKHOTO TMOKPOBa; MpPOCAYMBAHMA BOMbl Yepe3 cHer; HHpUIbTpa-
UMK B Mepanyio MOYBY. YNOMAHYThIE PalTHYMA CyIIECTBYWOMWMX MOJeNeil H
MCTIONIb30BAHME PA3HBIX KpPUTEPHEB OLEHKH HX (YHKIMOHMPOBAHMA [aXe
NpH MpHEMIEMOH TOUYHOCTH pacyera IMAporpadoB 3aTPyIHAIOT BbIABIEHHE
NpenMYyILECTE KakoH-HuOyap M3 mopeneil. Meronmuueckas OCHOBAa [yiA ycTa-
HOBJICHHA eIMHOOGpasHA KOHUENTYyaATbHBIX MOJENEeil COCTOMT B CO3[AHWM M-
3MKO-MaTeMaTHYeCKUX MoJeneid (OpPMHPOBAHMA CTOKA C NOCTEOYHUMM HX
YIpolLleHHeM B 3dBHCHUMOCTH OT MOCTAHOBKH 3a/layH H HATHYMA [aHHbIX
[78, 79].

IpakTHuecKH BCe MOJENH, NpefHa3HAaYeHHble 1A pacueTa ruaporpada
TATIOTO CTOKA TOPHBIX peK, B TOH WIM HHOH ¢opme cofepxar 610K CHero-
HAKOIUIEHWsA M CcHerotasguuA. QyHOameHTanbHble MCCIEOOBAHMA JTHX IIpoliec-
COB Ha paBHHHHBIX BOJOcCGOpax, MpoBOAMBLMecA B KoHUe 50-X rofoB, B 4acT-
Hoctu, B.J. Komapossm [61], E.I. [lonosemv [94], TLIT. Ky3smunem [73,
74], a Takxke pAOOM 3apyOexHbIX yueHbIX (HalpHMep, aBTOpaMM MOJIENH
SSARR), mpuBenu Kk pe3ynbTaTam, MCMONB3YIOIWMMCA B TMPAaKTHKE IpOTHO-
3MpOBaHMA [10 HACTOALIETO BpeMeHH. TakOBBI, HanmpHMep, OCHOBAHHBIE Ha
ypaBHeHuy TemtoBoro Gamanca ¢opmynsi ILIT. Kyasmuna u E.T. [lonosa mis
HHTEHCMBHOCTH CHErOTaAHMsA, TPHTOMHbIE JIA MCNONb30BAHWA M B TOPHBIX
paiioHax. Pa3paGoTaHHOCTh Ha3BaHHOTO Gnoka GbIBaeT PaxTHYHOH B 3aBHCH-
MOCTH OT CJIOXHOCTH Mofend. OmucaHue JaHHBIX NPOLECCOB B MPOCTBIX MO-
pmenAX MOXeT OBITh CBeleHO K OJHOH-IBYM 3MIMpHUeCKHM ¢opMmynaM, B
CNOKHBIX — GasMpoBaThCA HA TPHMEHEHHM LENOro pAja HOMYIIeHHA M THO-
Te3 O XapakTepe paclpefeleHHs OCaKOB M TeMIlepaTyp, BpeMeHHOM Xoje
cHeroTasHuA u np. O6wee 114 Beex Mopenei — feleHue Bofocbopa Ha BBICOT-
Hble 30HBI, TEMIEPATYpPHBIA PEXUM U YCIOBHA IPOTEKAHUA MPOLECCOB CHEro-
HAKOIUICHHA M CHETOTAsiHUA BHYTPH KOTOPBIX CYMTAIOTCA OIHO pofHbMu. H3-3a
OTCYTCTBHA HabniofeHHil B BepXHMX 30HaX 3HAYeHWsA TeMIlepaTypbl BO3[yXa
Ha pa3HbIX BBICOTAX OGBIMHO BBINMTIAIOTCA C MOMOLLBI TEMIEPATYPHOTO TI'pa-
[MeHTa MO JAHHBIM MeTeOCTaHUMH, HaXO[JAIMXCA B HUKHeH vactn GacceiiHa.

OueHKH cHerosamacoB Ha BomocGope, ompepensomux 06bem Tanoro croka,
HeBO3MOXHBI Ge3 pa3pabOTaHHOIO ¢ ydyeToM Oporpaduu ONMMCAHMA MpPOCTpaH-
CTBEHHOTO paclpele/ieHHA OCaJKOB, H3MEPEHHBIX B OTMENBHBIX MYHKTAaX pef-
KOil meTeoceTH. B OCHOBE TAaKOTO OMMCAHUA JIEXKAT PaVIMuHble THIOTE3bI O
XapakTepe W3MeHeHWs OCaJIKOB B 3aBHCHMOCTH OT BBICOTHI M JAPYTHX (H3u-
Ko-reorpapuueckux daxropos. Tak, U.A. Unsun [54], M.H. Terkep [29, 30]
u M. Jemncos [14, 51] misa GONbLIOTO YMXIa CpeIHEa3HATCKUX peK OTMe-
YalT YBeJIMYEeHHEe OCAIKOB C BBICOTOH BIUIOTh A0 rpeGHeii xpe6GroB. HHoli BbI-
BOJ, CHeNaH 1O pe3ynbsraTam HabmiomeHM# 3a 0CaIkaMM B BbICOKOTOPHBIX 06-
nacrax Hemansckux TumanaeB B mepuop nmeTHux MyccoHoB [152]. B pape
JIOJIHH MpH yBenHueHuH BoicoThl o1 2800 no 4500 m ocanxu yGeiBakt. B 10 e
BpeMA MX KOJIMYECTBO BOKPYI XpeGTOB M MMKOB B 4—5 pa3 Gomblie, YeM Y
mua ponuH. A.K. Barum [132] mis BopocGopa p. Buac (Baccein p. Mun, 3a-
nafpsie [MMaiau) MpearioNoXwl YBEIMYeHHe OCAgKOB C BbicoTOH ((opmy-
na (2.25)), Ho cumMTan, yro OHO HOCHT HelMHeHHbIH XapakTtep. W3meHeHue
dakTopa oporpaduyeckoro pocTa @; KONHYECTBAa TBepMbIX OCANIKOB B 3aBU-
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Puc. 4. 3aBHcuMOcTh (AKTOpP2 OpPOrpaHYECcKoro pocTa o; B dopmyne (2.25) OT BLICOTbI
sogoc6Gopa z [132]

CHMOCTH OT BBICOTBI MpefcTaBneHo Ha puc. 4. B.A. Anomtos u ap. [7] Ha
OCHOBaHMM MAaTepHAIOB MHOTIOYMCIEHHBIX CHErOMepHbIX CHEMOK Ha BOJO-
cbopax Cpenmeit Asuu u KaBkasa chenanu BbIBo#, YTO pacnpefielieHHe CHero-
3anacoB MO BbicoTe GacceiiHa K Hayany CHeroTagHMs GIM3KO K JHHEHHOMY.
Mo xapakTtepy pacnpenenenus ocamxoB M.M. Terkep [29] Beimenwn mBa Tuna
BopocGopoB. [lepBhli M3 HMX OTBEYaET OJHOPOOHBIM YCIOBHAM BbINMAaJCHHA
OCafKOB BO BceX BBICOTHBIX 30HaX, BTOpOMY IPHCYILE Pe3KOe paxIHuMe 3THX
YCIOBHH B BepxHeil M HMXHeH yacTsax BopocGopa. OGOMM THNAM COOTBETCTBY-
eT He/TMHe#iHOe pacrpefielieHHe ocafkoB ¢ BbicoToit. [Ipu paspaborke H.M. le-
HHCOBBIM M €ro TrpyIioH HeTanbHOH MOJENH TATOT0 CTOKa ropHeix pex (14,
15, 51] 6bma npemioxeHa GopmMyna KBaIpaTHUHOTO paclpelesieHHs OCaJKOB
10 BbICOTE

x(z, ) =x(zo, D[l +k2(z — 29) +k3(z - 20)*], 2.1)

I7e zo — OmOpHas s GacceilHa BhIcOTa, K, W k3 — MapameTpsl, onpenesnse-
Mble 1o HabGnlogeHHAM 3a ocamKamu Ha BomocBope. Brio ycTaHOBNEHO TaKke,
UTO Jyisi HECKONBKHX BomocGopoB pex Cpemmein Asum (Axarapas, [lckem)
CNpaBe[JIMBO JHHEHHOE paclpefiefieHHe OCAJKOB. AHATOrMYHAfA BbIPaXKEHHIO
(2.1) dopmyna 1A BepTMKANBHOIO paclipelelieHHs 3HMHMX OCafKoB GbUla
npemioxena [E. [na3pipussiv [43]. On npenmosnaran, 4T0 KOJTHYECTBO CTafAB-
IIero K JIaHHOMY MOMEHTY CHera paBHO KOIHYeCTBY TBEPMBIX OCAOKOB, BhI-
MaBIMX C Hayanma cHeroTasHWA. MHTEHCMBHOCTb aGNLMM pacCUMTRIBANACH HM
MO CpegHecyTOYHbIM 3HayeHHAM TeMIlepaTypbl BO3[yXa, KOTOpble, B CBOIK
04Yepens, IKCTPANOIHPOBAIHUCH [0 BBICOTE C MIOMOLLbIO TMHEHHON 3aBHCUMO CTH.

Kak mpaBwio, 0OJHOBpeMeHHO C BBIOOpOM THIOTE3b! pacrpenelieHHs Ocaf-
KOB N0 BBICOTe BBEEHMEM MOPOTOBOTO 3HAYEHWS TEeMIEpaTyphbl yCTAHABIIH-
BaWT NMOPAMAOK pa3felleHHA OCaOKOB HAa XWOKHe u TBepOble. Ocalku, Bhbma-
JaKlie MpH TeMIepaType Bblllle NMOPOTOBOH, CUMTAITCA MMIKHMM, HHXE —
TBEPIIBIMH.

OcranoBuMes nofgpobuee Ha mopenu H.M. Iewncopa [14, 15, 51]. Ona
copepxuT GMOKH (OPMHpPOBAHMA CHEXHOTO TMOKpoBa B DacceiiHe, mocryruie-
HUA Taod BOJBI Ha ero TMOBEPXHOCTb M TpaHcdopmammu Tajoro BoaooGpa-
30BaHMA B ruaporpad croxa. [lns omeHoK CHeroHaKOIUIEHMS HCHONb3YHOTCA
BCE COenmaHHBIE paHee NONYLICHWs O paclpefie/ICHHH OCaJiIKOB M TeMIIEpaTy pbl
BO3/lyXa Mo BbicoTe HacceHHa M O pasfeIeHuH OCAJKOB Ha JXHIKHE W TBep[ple.
B Mopenu nMpMHATO, YTO 3amackl BOMbI B CHere B NMpe/eiaX BBICOTHOH 30HBI pac-
npefeneHbl PABHOMEPHO B JIAHHBII MOMEHT BpeMeHHM, H MPH pacuyerax CHero-
TAAHUA UCTIONB3YIOTCA CpefIHMe [UIsi KaXKIoH u3 30H BenmuumHbl. [lokpeiTocTs
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BBICOTHOH 30HBI CHETOM CKAyKOM MEHAETCH OT e[MHMIIBI MPH OTIHYHBIX OT
HyliA CHeroszanacax [0 HyJlA TNpH MX HYNeBOM 3HaueHMM. TouHOCTb pacuera
BBICOTBI CHETOBOH TpaHMIIbl C MCIONb30BAHHEM Ha3eMHBIX [aHHBIX O CpejiHe-
CYTOYHBIX TeMIlepaTypax BO3[QyXa W OcagKaX 3aBUCMT OT ONTHMAIBHOCTH MOJ-
6opa nmapamerpoB Mopenu. CpaBHeHHe pe3ynbTaToB BbMNMCIeHMH qna GacceitHa
p. Axaurapan (3anaguemt Taupdllane) c JaHHBIME 23poOTOCHEMKH MOKa3a-
70, yTO OUIMBKa NepBbIX OTHOCHTENIBHO BTOpPBIX He mpepbiuaeT 150 m [15].
Pacuerpl CHeroTagHMs MpPOH3BOAATCA C NOMOUIBK PAIIMYHBIX IMITHPHUECKHX
¢dbopmyn, omHa U3 KOTOphIX, (2.9) , npuBomaTcsa nanee. TpaHcdo pmanusa noctyn-
NeHuil TaTOH BOMBI 7 Ha MOBepxHOCTh GacceiiHa B rulporpad CroKa B 3amsl-
KaloeM cTBope () MpOM3BOMMTCA C NMOMOILUBI0 JIHHEHHBIX OJHO- H ABYXbEM-
KOCTHOH MOJienel

d
& +aQ = fr, 2.2)
dt

d*Q dQ dr )
Q Ty + o +ta,0 =0, > +Bar, (2.3

roe a, B, o, oz,B;, 2 — aMmupHuecKue mapamMeTpbl. B HacTosee B pema ¢ mo-
mousio mofend lenucoa B CAHUH Tockomruppomera CCCP ocywectsnser-
Cfl BBOTYCK OfepaTUBHBIX IIPOTHO30B,

YcosepiueHcTBOBaHHe Mofenu JleHHcOBa INpoBOAWIOCh B [HapomeTUeHT-
pe CCCP. [63, 64, 87]. [Ipu 3T0M YMMTHIBAIMCH HEPABHOMEPHOCTH TUIOLIA[THO-
TO 3ajleraHus CHEXHOro TMOKpoBa M ero BOJOY[epHHMBAKLIAA CNOCOOHOCTD.
IIpu pacueTe CHeroHaKOIUIeHMs M CHETOTAHUA [eNaHCh Te Xe IOMYLIEHHHA,
yTo U B Mopenu J[leHmcoBa. YBenuueHMe OCaJIKOB C BBICOTOH ONMMCHIBANOCH
KBaJIpaTHYHBIM 3aKOHOM,

Bo mHOrMXx mopenax GOPMHpOBAHMA TAIOTO CTOKA BBICOTA MECTHOCTH —
e/IMHCTBEHHRIH (akTop penbeda, MCNONB3YWIIMACA UIA pacyeTa CHero3sara-
coB Ha BopocBope. Bmecte ¢ TeM BIMsHHe OPYruX Oporpaduueckux oocobeH-
HOCTefl Ha KOJIMYeCTBO BBIIAMANONIMX OCAOKOB MOXeT ObITh CPABHMMO C BIIMA-
HMEM BbICOTHON 30HanpHOCTH. J1.®. BorpmanoBoit u MM. Terkepy [12] yma-
nock chopmMynHpoBaTh NMpPH3HAK BO3MEHCTBMA penpeda Ha Npollecc BbINaje-
HUA 0CafIKOB, 3aKJTIOYAIOIMIACA B BBIARIEHAM LEHTPOB MOJ0GHBIX BO3AefcTBHI
M yyeTe paccCTOAHMA OT HMX [0 NMYHKTOB HaGmiomeHwH. JIaHHBIMM LeHTpamu
ABNAOTCA TpebHM XpeOTOB, XapakTEpPHO pPACMOJIOXEHHBIX OTHOCHTIENbHO Ha-
IpaBjieHHH 1epeHOCa BIIAroOHachIEHHbIX BO3JYLIHBIX Macc, H HIKHHE YacTH
KPYIHBIX [ONMH, HAXONAIMXCH HA OKpaHHaX TOpHBIX CHCTeM. JTH BOAMei-
CTBMA COCTOAT B YBEJIMYEHMM KOJMYECTBA OCAIKOB MpH NpuGTHXeHMH K Ha-
3BAHHBIM XpeOTaM 10 HaNpaBIeHMAM MepeHOCa U B YMEHbLIEHHH HX KOJTHYeCT-
Ba NpH MPOOBHXKEHHH B IMY6b monMH. Y CTAHOBIIEHO, YTO MPH OlEHKE MOJIA HO pM
0CaJIkoB Ha 3MMHee MOJIyrodue s TopHOro oBpamrieHus DepraHckol HOH-
Hbl HauBoriee Ba)keH yuyeT OIMCAHHBIX Me30- ¥ MaKpoMaclITaGHBIX 3aKOHO-
MEpPHOCTEH, B TO BpeMs KaK BJIMAHWE BBICOTHI MECTHOCTH CKa3bIBaeTCA JIKIIb
B Maibix GacceiiHax [12]. B nerHuit nepuo/ ocHOBHO#H oporpaduueckui tak-
TOp npH pacuere ocagxkos — BbicoTa. MU, Tetkep u W.I1. llermic [36] BhiaBH-
JM, YyTO [UIS OKPaWHHBIX CKJIIOHOB XpeDTOB, NOIBepXeHHBIX BO3MeHCTBHIO Bla-
TOHACBILEHHBIX BO3[AYUIHBIX MA4cC, 3aBUCHMOCTH OCA[IKOB 33 OCeHHe-3HMHHH
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MepHOI OT BBICOTHI CIpaBeIMBBI IA BosiocBopoB miomanpio 50—1500 Km?
[Tpu ™menbumIX pa3mMepax HauHHAIOT MpOABNATLCA PAVIHWMA B 31<cno:n{mm
ckinoHoB. [lpu GOMBUMX — CKa3bBAIOTCA OMmicAHHbie 3hhEKTh BO3MEHCTRHSA
penseda Ha BhinameHue ocafkoB. JUIsi BHYTPHTOpHBIX PAHOHOB CO CIIOJKHBIM
penbeoM BO3MOXKHOCTH NMpPHMeHEHHA HAa3BAHHOH 3aBHCHMOCTH OTPAaHHUMBAIOT-
ca BoflocGopamu wiomapio Ao 500 km®. B pasButMe crnocoGoB pacueta Ko-
JIMYECTBA OCA/IKOB, BRIMAJAILIMX HA ropHeIX BogocBopax, U.I. lemme [121]
npemioxkeHo oOoOmenue dopmynsl Jemncora (2.1), yuMThBaloliee BIMAHHE
oporpaguu Ha 06pasoBaHMe OCaJKOB M OCHOBAHHOE HAa AIMIPOKCHMALMH HX
KONKYECTBA KPANPATUYHOH (POPMOH, apryMeHTaMH KOTOpOH MBJIAIOTCA BEI-
COTa MECTHOCTH M (akTOphl Makpopenseda, TakHe, KAK PacCTOAHMA OT [aH-
HOH TOYKH [I0 KOHKPETHBIX Xpe6TOB

x(z, Ly, Ly)=a 2> +ayz +as+asL} +agzL, +agl, +a;L3 +agzl, +
+agL1L2 +010L2.

Mocne panowenus Benwnmbl X(2, Ly, L,) B pan Tainopa B OKpecTHOCTH
XapaKTepHOH TOYKH (Zo, Ly, L20) ¥ HOPMHpPOBKH Ha X(zo, Lo, L4p) momy-
YaeTCA AHATOTHYHOE MO  dopme (2.1) BbipaxeHHe:

x(z, LI,L2)=X(20, LID-LZO)II +k2(2 *20) +k3 Z — 20)2 +
+ka(Ly—Lyo) +ks(Ly— Lyo)* +ke(z — 2o XLy — L1o) +ka(Lz — L2o) +
+kg(Ly— Lao) +ko(z — o) L2 — Lao) +kyoL1 — L1o)Lz — Lao)].  (25)

3HayeHHA NapameTpoB a; PacCUMTHIBAIOTCA METOAOM HAaMMEHBIMX KBaJpaToB
MO CyMMaM OCA[IKOB 33 KOHKDETHBIi BpeMeHHOH WHTepBan. Benmumms k;
NpPeNCTaBnAiT co6oii HOpMMpoBaHHbIe KOIGDGUUMEHTBl pPaVIONEHUS B pAL
Tainopa.

Ins ompeienleHMA MAaKCHMATBHBIX CHEro3amnacoB M pPacueToB Ko3ddHImeH-
0B k; u k3 B dopmyne (2.1) MOTYT HCTIONB30OBATBCA 3HAYEHWA MECAYHBIX
CYMM TBepHbIX OCAOKOB X, BBIMMCIIEHHBIE NO MAHHBIM O MECHYHOM KOJIM-
yecTBe ocafkoB X M Cpe[HEeMeCAYHOH TemIepaType Bosmyxa 7. Mertommka
nomoGHOro pacuera npemiokena I.E. Inmassipuhbiv [44] . Ucnons3ys pa3-
HBIE BBIpaXKeHMA UIA ONMMCAHHA BEPOATHOCTH BBIMANIEHHA TBEPObIX OCAIKOB
k(T) xak ¢yHKUMH TeMIepaTypbl BO3[yXa M AanlpoKCHMHpYs IUIOTHOCTh
pacnpefiefieHHsi BEPOATHOCTEH TeMIepaTyphbl B TEUEHWE MECAUA HOPMANIBLHBIM
3aKOHOM, OH MONY4W! W15 X7 BhIpaKeHU:

X—X[ £(0 Ok f(6 fe]
r——2-1+er(|)+T T(er(o)—er(l))—

[ Bt |

- [° e"’?—e“"] (2.6)

- To-Th V2w
WIH X
Ky =?[1 +erf(Bos)], 2.7
I i 2 0 _a
roe 6; = i=0;1;05; erff(f) = —, fe " dt, 0 — cpemHeKBapaTHue-

o2 o Vo

50



CKOe OTKJIOHeHHe Cpe[HeCYTOUHBIX TeMIepaTyp BO3/yXa OT CpeHeMeCAYHOTO
snavenus 15 To, Ty, Tos — 'MOporoBble 3HAaYEHMA TemnepaTyp WIfA Pa3HbIX
npubnuxenuit k(7), ABNAWIIMECA IMIMPHYECKUMHM KBA[paTHYHBIMH (HyHK-
UMAMH BbICOTBI. Cpe[HAsA BEJHYMHA OTKJIOHEHMH  pacCUMTaHHBIX  3HaYeHWH
X;/X ot ¢akTHuecKMX NpH NpoBepke Mo pAmy Habmonenwit mopamka 300 wre-
HOB cocraBHia 5,2%.

OcHoBy 0Omoka cHeroTagHWs COCTaBJIAeT CMOCOD pacyera WHTEHCHBHOCTH
crauauus h ;. CyulecTByWT [Ba MOAXOOAa K BBMMCITEHHIO 3TOH BETHYHHBI —
¢ WCTONL30BaHKEM KoabhdwivenTa cramBaHuA k; W nonmoBGHBIX eMy mapamert-
POB M pAacCYMTAHHBIH Ha NMpHMeHeHHe YpaBHeHHA TeruioBoro Gananca. ITpu mep-
BOM nojxofde 0BbIYHO paccMaTpHBAIOT [iBa BHIA IMIMpHuecKHX cBA3eil. Hau-
Goree pacmpoCTpaHeHO JONYIIEHHe O TPONOpPUHOHATIBHOCTH 3HAYeHHH A ; 3a oml-
perneNleHHbIH IPOMEXYTOK BPeMeHH cpelHeMY 3HayeHWI0 TeMIiepaTypbl BO3oyXa
T 3a 3TOT e IIPOMEKYTOK

hy = ky (T-To) (28)

WIM CPEIHHM 3HAUeHHAM CYMMBI TIOJIOKUTEeNbHBIX Temmepatyp (dopmyna 1.1).
AprymMeHTaMH BTOPOH 3aBHCHMOCTH, TOMHMO TeMIEepaTyphl, ABIANTCA CpeqHAA
BeJTMYMHA TOTTIOIIEHHOH COMTHEYHOH pajMaluM WIH KOJHYecTBO ocankoB. Ty B
BeIpaxeHuH (2.8) — moporoBoe 3HayeHue TeMIepaTyphl, HIXKe KOTOPOTo TagHue
He MPOUCXOIHT.

KnaccuyeckuM IpuMepoM BTOPOro MOAXONA K pacueTy k., cuMTaeTcs yno-
muHasiasca ¢opmysna ILIT. Kyssmuna [74]. Biuskoe 10 cMbICITY BbIpaceHHe
st h 5, MMm/cyT, Geuto npemioxeHo .M. TeHucoeim [51]:

he=[1,17f1f2 +1,66e ")) T+0,125R(1 —a)+2,57(e — 6,1)p(v)—
-80.2(1 -f1f3), (29)

rae fy = 0,62 + 0,05 Ve f,=1+0,12 (n+ny); T — cpemHecyTOuHas TeMle-
paTypa BO3ayXa; R — MHTeHCHBHOCTb CyMMApHO# pammaimu, Kai/ (cm? - cyT)
Zz — BblcOTa MecTHOCcTH, M; H — BhicOTa OpHOpogHO#H atmocdepsr, 8000 M;
o — anpbeflo 3acCHeXXeHHOH MOBEPXHOCTH;, € — YIPYrocTh BOAAHOrO Napa, M6;
n ¥ Ny — obmas ¥ HIWKHAA 0ONMAYHOCTh B HONAX eAMHHMIBI; ¢(V) — GYHKIUA
CKOPOCTH BeTpa, mapameTpbl KOTOPOH HAXOMATCHA C NMOMOLIBI ONTHMH3AINM.
Bobipaxenue (2.9) Gbuto yrouneHo H.M. JleHmcoBbIM ¢ coagTopamu [52] mpn
yueTe HecOBIMAJeHHA MOMEHTOB HACTYIUIEHHSA CYTOUHBIX MAKCHMYMOB TeMile-
paTyp ¥ CyMMapHOi#l pagHalMH, 3a cueT pAHa OONYLIEHHH OTHOCHTENIbHO YyHK-
MK ¢(v), a TaKKe BBEIEHHA CBA3H CYTOUHOH aMIUTHTYABI TEMIIEPATYpPbl BO3-
AyXa ¢ BhICOTOH M 0BNayHOCTBIO. AHAIOrMYHOE BhIpaXeHue Id /1 . (B MM/A7)
Gbut0 monyyeHo 3. AHmepcoHoM [128] B mpenmonoXeHHH 0 MOCTOAHCTBE TeM-
nepaTypsl cHeXHOro nokposa (273 K):

h,=0,125R; -337At+0,0125 (T, —273)+85f(v)[(e - 6,11)+

+9(T - 273)], (2.10)
e Ri=Ro (1 — @) — L 1p ¢, Ry — npuxonAwas conHevyHas paauauusA npH 6e3o06-
naudom HeGe, & u [, g 4 — anbbeno W IpdeKTHBHOE H3TYueHHE CHEXHOTO MO-
KpoBa, At — BpeMeHHOH uHTepBal Mexy HabnwopeHuamu, x u T, — OCamku U

WX TemIlepaTypa, lipUHWMaeMasa pPaBHOH Temieparype Bo3pyxa TK, e — ympy-
roCTh BOJAHBIX NapoB, MO, f(v) — PYHKIHA CKOpoOCTH Berpa, Y — TNMCHXpOMeT-
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puyeckas KoHcraHta. Ilapamerpbl dyHKuuu f(v) 3aBUCAT OT LIEPOXOBATOCTH
MOBEPXHOCTH, paclpefie/ileHHs TeMIepatyp B MpH3eMHOM cJlO€ BO3yXa, Bbl-
COTBI, HA KOTOPOH H3MepATCA CKOPOCTh BeTpa W YNpPYrocTs BOAAHOrQ fapa.
B Gonee paHtem Bapuante Mofenu [127] mns pacuera 3HaueHHH /1 ; TIpH OTCYTCT-
BHM KMIKHX 0CaIKoB J. AHJepcOH Mcmonb3oBan dopmyny (2.8), B koTopoi
YUHTBIBAJI Ce30HHBIA xon K0dpduurenToB crauBaHus. [lo pesynbratam mposep-
KH Ha IBYX 3KCIepHMEHTAlbHBIX BOI0OC60paxX OH MpHIes K BBIBOAY, 4TO dop-
myny (2.8) ciemyer NpUMEHSATh JUIA 3aileceHHbIX OaccedHOB, B TO BpeMA KakK
A OTKPBITBIX MPOCTPAHCTB K Gosiee TOUHBIM pe3yNbTaTtam IPHBOIHT MCHOJIb-
sopanue BbipaxeHus (2.10). OcHoeHo#l Hemoctatok cdopmyn tuna (2.9) u
(2.10), BIBefIeHHBIX C MOMOILbI0 YpaBHEHHA TelloBoro Gamaxca, — GosbLIOe
KOITHYeCTBO IMITHPHYECKHX napamerpos. ﬂpocrpchrBeHHaﬁ SKCTpanoaauua
HX 3HaueHHIl B YCIOBMAX HEOIHOPOZHOCTH TOPHOro penbeda BechbMa Ipobie-
MaTHYHa, YTO CY’KaeT BO3MOXHOCTH MCHOJIb30BAHHA MOmOGHBIX dopmyn WA
pacueTa CHerOTAfHUA B TOPAX.

Koadouiuent k; B popmyne (2.8) uawe Bcero NpHHUMAETCH MOCTOAHHBIM.
Takoe momylueHHe MCNONb3YeTCA, HANlpUMep, B MOIeNAX GOpPMHUPOBAHUA TANOr0
CTOKa, annpoGHPOBAHHEIX UIA BOAocGopos BepxHei yacth p. [lnase (Mranpsas-
ckue Anbibl) Wwiomansio 357 km? [190] u OAHOrO M3 ee NPHTOKOB MUIOLIA/IBIO
185 km? [145]. Mapamerpbt mofenn ky u To 3aBUCAT OT IKCIO3HLHH CKIIOHOB,
HHTEHCHBHOCTH MPHXOMIALIEH COTHEUHOH pagWalMu, CKOPOCTH BeTpa, XxapakTepa
nopcrunanwen nosepxHoctd. I.E. Tnaspipus [44], BBOIA MOPOTOBYIO Temile-
patypy Hauana TasHus Typ M ANIPOKCHMHMPYS IUIOTHOCTh pacripefesieHns
BEpOATHOCTH TeMIlepaTyp B TeuyeHue Mecsua p(7) HopmanbHBIM  33KOHOM,
MOJIYYHIT BbIpaKeHHe 1A CJ104 CTAHBAHHA 32 MeCALl

h [ (k;T +ks)p(T)dT k’"ae_eip+ ki F o1 oyx
=n = i

iy Txp (1 L V27T 2 =

X [1 —etf (0xcp)] (2.11)

Tfle 7 — YACTO [IHeH B Mecslle, 0 — Cpe[HEKBAa/paTHyecKoe OTKIIOHEHHe 3Haye-

Typ—T

o2’
ca (cM. (2.6)). 3HaueHust KO3hdHUHEHTA TAAHMA, [IPH KOTOPBIX KOJIHYeCTBA
CTasABIIEro 3a OJ CHera, paccuutaHHele o ¢opmyne (2.11), coBmapanu c
BBIUMCIIEHHBIMU 110 opmynam Kpenke—Xomaxopa i, = (9,5 + Thern) > [72]
wit hy = 1,33(9.66 + Tyeru)2:85 [71], nonywnuch paBHeiMH 55—
6,0 MM/ (rpan - cyt). 3mech Thery — CPEIHHE 32 JIETO 3HaueHHA TeMIlepatyp.
Onnako B mMocnefHee BpeMms NoABNAeTca Bce Gonbiue padoT, rie JenaioTcA
TIONBLITKH YYeCTb BpPEMeHHbIE M [POCTpPaHCTBEHHbIE M3MeHeHHA K0ddduumMeHTa
TasgHuA k. Tak, B paBore [158] uHTeHCMBHOCTH crauBaHuA A ;, ONpeesAB-
IasgcA ¢ ueNtbl pacyera rujporpada croka ¢ HeBosmburoro sogocbopa ¢ Beico-
1amu 285-1950 m B CemepHoit HopBeruu, oueHuBanach ¢ NoMOLIbI aHAIOTHY-
Horo dopmyne (2.8) BbipaxeHHs, B KOTOPOM YUHTBIBANICA Ce30HHbIH X0/ K02-
duumenTa k; :

= kl(] —cos
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rae ! — wacro fHeidl, OTCUMThIBaemoe ¢ | AHBaps, n — MOKa3aTelb CTENEHH,
NPHMEPHO paBHBIA 2. 3HAUEHWsA TeMIEpaTypbl BBIYMCISUIMCH [UIA HECATH BbI-
COTHBIX 30H MO [AaHHBIM JIBYX HaXonMBUMXcA B OacceiiHe MereocTaHumit. Pac-
YeThl, BLIMOJHABIMECA IUTA TpeX BeCEHHMX MecslleB, MPHBENIH K XOPOIUEMY
COBMA[EHHI0O BBIYACIIEHHOTO H (aKTHYeCKOro ruaporpadoB, HecMOTpA Ha
HE[IOyueT MoTeps. 3HaueHHA mapameTpoB ki, Ty ¥ 1 ONPENeNATHCh ¢ TOMOILBIO
ONTHMHM3ALUHMOHHOH MpOLEIyphl. IMIMPHYECKHE 3aBHCHMOCTH KO3(OHIHMEHTa
TaAHMA OT CpelHeNeKaJHOH WIH cpeJHeMeCAYHOH TeMIepaTyp HaH[eHsI
B.I'. Konosanoseim ¥ JLH. Boposukosoit [68]. Wcnons3ya mna h, 3a peka-

L] a i
ny wm mecau dopmyny by =a, T + a, u npeobpasys ee x h, = (a; + —;) T,

OHH MNpEIONWITH NPHHATH BbIpRKeHME B CKOOKax 3a K03IpHUHEHT TaAHMA
Y CUMTaTh €r0 (YHKIHEH BBICOTHI MECTHOCTH Z:

a
Po, ) —7(z-20)

3HayeHus 4; M @, M3MEHAIOTCA OT paioHa K paioHy. Jlpyras nperoKeHHas
cBA3b k; ¢ Temneparypoil nmeet Bua [68]

kl =a, T_ai + a;. (2-]4)

IIpy yBenHueHMM TeMMepaTypbl 3HaueHHe k; acCHMNTOTHYECKH NpHOMHKaeTcs
K MOCTOSAHHOMY 3HaUeHHI Kk; = @3. ITO [aeT OCHOB3HHME CUMTaTh Ky MOCTOSAH-
HBIM NpPH BO3pacTaHMM TeMIIEpaTyphl BO3[yXa BbIllle HEKOTOPOIO NOPOTOBOTO
3HaveHndA. JIMHeapu3aUMA COOTBETCTBYIOUIeH GopMymnbl WA A, W mopbop uMc-
JIEHHBIX 3HAYeHWH a@,, @, W d3 IPHBOOAT IIPH pacueTe TafgHMA 3a JeKaly WIH
MeCHLl K BRIpRXKEHUI0 A c1oA 1 MM

hy=382T722+6,1T. (2.15)

B paGote A.C.llleruniosa u ap. [125] npeaoxen crioco6 pacuera hy ¢ HCMOMb-
3oBaHHeM dopmynsr (1.1), roe nox T, nMoHMMaeTcsa YCTIOBHAafA CpeIHeCYTOYHas
TeMIeparypa, pacCyMTbIBaemasi 10 [AHHBIM YacOBBbIX HabiIoNeHHi MpH 3ameHe
OTpHUATENbHBIX TEMIEPATYP HyneMm, B MpeanonosxeHHH 0 KOCHHYCOMIATBHOM
H3IMEHEHHH TEeMMepaTyphl aBTOPbl AaHHOM paboTel Ha MpHMepe nenHUKoB Hro-
Bocroysoro [lamupa monyuwiu ¢opMyny IS OLEHKH CYTOYHBIX 3HaueHHH T .:

T,=137+05T+0,037T? (2.16)

npu T <43°C. Jlna nexammbix 3uavenwit T, cnaraemoe 1,37 3ameHseTcA Ha
1,50,a T — Ha T

Taxue xe win Gollee TOUHbIE Pe3y/IbTAThl OLUEHKH BETTHUMHBI A 1, UeM NPH HC-
nosnp3oBaHuK Gopmynst (2.8) ¢ yueToM BpemeHHOTo Xofa Kodbduumenta ki,
MOryT 6bITh MOMYYeHbI ¢ ToMoOubK AByXdakTopHbIx 3aBHcumocteid. Tak,
.M. Ilenncossim [15] npemwioxena popmyna

hy =k'yT+hyp =k1T+mR (1 —a), (2.17)

Mo3BoNAwIAA yuyecTh GaKT TAsAHMA TPH OTPHLATE/IbHBIX TeMIlepaTypax BCIen-
CTHe mpuxona paguauuu, 3pecs R — cymmapHas pajiMalMA, MOCTYNAWLIAA Ha
1 cM® MOBEPXHOCTH B eIMHHUILY BPeMeHH; k'; — ko3 dHIMEHT cTauBaHHA; & —
ansBesio cHera; m — smMnupuueckuit Koadduument, noadupaemslil MpH YHCIIEH-

k1 =3y +a2/T'—‘a1 = (2.13)
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HBIX peaTM3alMAX MOMENH. 110 pe3ynbraTam pacyera no popmyine (2.17) u ananw
32 JAHHBIX NMEHTAOHBIX CHErocreMoK 3a 1960-1978 rr, va 13 I'MC 3amagHoro
Taunp-llana W.J. llenuuc [122] Goin coenan BeIBOJ 0 HENHHEHHOCTH 3aBHCH-
MOCTH h, OT CpeIHECYTOYHOW TEMIEpaTyphl, NPOABIAOLIEHCA B BECEHHe-NeT-
HHE MeCALbI ¥ BbIpaXKalollled NeHCTBHE Ha TasHMe CONHEYHOH panuaumH. [laHHas
3aBHCHMOCTb OTIHCBIBATACh BBIPAXKEHHEM

hy=ay (T-To)%, (2.18)

roe Ty — Temmeparypa HayaTa cHerotasHua. [lapamerpsi @y, @z H Ty H3MEHAWOT-
¢ BO BpeMeHH — T ¥ 4, MPHHHMAIOT MAKCHMAITBHbIE 3HAYEHHA B HIOHE, 3 MHHH-
MalbHbie — B Aekabpe. BHyTpHroioBo# Xop napameTpa @, HOCHT NPOTHBOMO-
TIOXHBIH XapaKTep.

MHorse 3MMMpHYECKHe 3aBHCHMOCTH HHTEHCHBHOCTH CTaHBaHHA OT MeTeoXa-
PaKTePHCTHK HOCAT IOKANbHBIA WIKH PErHOHANBHBIA XapakTep. [IpuMeps Takux
3aBucuMocTed mpuBeneHbl B.I'. KoxoBanoseim [66, 67] mis rasuuansHeix o6-
nacteit Cpennedt Azuu

hy=009%4R(l1 —a)+2,7T— 7,4, mm/cyT (2.19)
H OndA negHuKa MeoBexbero

hy =0,015R (1 —a)+2,9T—-0,7, Mm/cyT (2.20)
u

hy=53T+11, Mmm/cyT. (2.21)

0.M. enucoseim ¢ coastopamu [52] u B.[. KonoBanoBeim [67] misa Heckois-
KHX GacceHOB M OTHENBHBIX JeAHHKOB CpeaHeid A3MM CPaBHHBAIMCh pe3ylib-
TaThl PACYeTOB CTAMBAHMA N0 YNOMAHYTOH Mopmduxauuu dopmynsl (2.9) u
cdopmyne ILII. Ky3smuua ¢ pesynbratamu OUEHOK h; mo dopmyne (2.19), a
ona nepguuka Menpexawmin — v no dopmynam (2.20) u (2.21). ConocraBnenue
BEJIHYMH CPeHEKBAaPATHYECKHX OTKIIOHEHHWH DPAcCYMTAHHBIX 3HAYEHMH M OT
¢aKTHUECKHX He BBIABWIO NMpeuMyluecTBa (opmyn Ienucora wiu Konosanosa.
Qopmyna KyssmuHa nana seckonbko Gonbimmii pasGpoc. Bo3aMoxHOCTb yuerta
NpH OLEHKE /A, 3HAUMTESIBHO MEHbILEro KOJIMYeCTBa MapameTpoB MpH cOXpaHe-
HHM TOYHOCTH DPE€3YyNbTATOB JeNaeT MpEeANoYTHTIENBHbIM MCIONb30BaHHe Oonee
npocteix dopmyn, B paGorte P, Karrensmana u gp. [154] misa Bacceitna p. Ame-
pukan (llentpansuas Cheppa-Hesana) miomamsio 4700 km? ¢ Bercotamu 120
3050 M ¢ Lenblo OLUEHKH CHEro3amnacoB NMpOBe/IeHs! PacyeThl CYTOUHBIX BETHYHH
crauBauuA. 1A pHelt 6e3 goxnas k. ouenuBaiace no dopmyne (2.8). s
TOXJUTMBBIX IHei Hcrlonp3oBanack hopmMyna BHIa

hy=(k; + AK)T +a,, mM/cyT, (2.22)

rie B k03bduiMeHT crauBaHWA BBOAWIACh NMOMpaBka Ak Ha BelHUMHY CIIOS
ocaaxoB x (Mm), Ak = 0,13x, a BenMumHbl K; ¥ @; NPUHAMATIH PA3TTHUHbIE
3HAYEHHA [UTA OTKPBITBHIX y4yacTkoB, uis 3anecenHoctd 0,1-0,6 u 0,7—1.0, ona
cmaboro # ymepernoro (v < 400 km/cyT) u cuisHOTO Betpa (v > 400 km/cyT).
3HaueHus ky ¢ AHBaps mo Mmai Bo3pactanu ot 1,0 mo 14 mm/ (rpan - cyt). Tou-
HOCTB OLEHKH 3aNacOB >XHIKOH BOAbI B HEHACHILIEHHOM CHEXHOM NOKPOBE COC-
1aBnsna 5%. CymmapHas olmMOKa OLEHKH CHerosanacoB He mpeBbluaina 50 Mm
B.3.
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PasBuTbie Momenun (GOPMHPOBAHHA CTOKA, KaK MPAaBHIO, co/lepKar GOk
TpancOpMalMK MOCTYIUICHHH BOObI Ha MOBepXHOCTh BomocOopa B ruaporpad
CTOKa B 3aMbIKa0LIEM crBope. Pasnuuynbie cxemsl TpaHcHOpMallHH AETILHO
paccmoTpennl B Mororpaduax JI.C. Kyumenrta [77) u 10.M. [lenncosa ¢ coarto-
pamu [15]. 3apaua nonyuewus rumporpada coctoT B BIOGOpE NOIXONIAIICH
CXeMbl W OTpefie/leHHH TI0 BXOMY M BBIXOIY ONTHMATbHBIX 3HAYEHWH ee mapameT-
poB, cofiepxkawmx B cebe Bcio HHpopmaunio o BomocGope. Popmanusaums mpo-
11ecca CTeKaHHA BOJIBI K 3aMBIKAIOLIEMY CTBOPY COCTOMT B MpeACTaBIeHHH BOJIO-
cbopa B BHOE pARA eMKOCTed ¢ PerylnMpoOBKOM NpH NOMOLIM HAa3BaHHBIX Mapa-
MeTpOB 00BEMOB NPOTeKaloLLeH yepe3 HUX BO/IbI.

Kak yxe ynomuuanocs, 0.M. JlenncoBsim U ero rpynmnoi GuuiH paspaboTaHsl
JIMHEHHBIE M HeJTMHEeHHbIE OOHO- M [BYXBEMKOCTHbIE CXEMbl TPAHCHOPMALHH,
1A HAXOXKMIEHHA NMapaMeTPOB KOTOPBIX MCTONb30BATTHCH METOI MOMEHTOB, Me-
TOJ, HAHMEHBHIMX KBaJIPATOB M cMellaHHbii metop [119]. B GonmsumHcTBE MO-
fened CTOKA TOPHBIX PeK OLEHKH MOTepb NPOM3BOIATCA ¢ MOMOLIBIO0 KO3hhH-
LIHEHTA CTOKA, YTO BBI3BAHO CIIOXKHOCTHI0 pa3paboTkH crelanpHoro 6moka pac-
ueTa BENIMYMHBI MOTEpb IJIA TOPHBIX BomocGopos. IIpH ycoBepleHCTBOBAHMM
mopenu [lenucoBa, nposogusuiemcs B I'MI] CCCP, B.M. MyxuHbIM ¥ IpyruMu
OruTH onpoGoBaHbl JIMHEHHbIE W HENMHelHbIe IByxoObemHble cxembl [62, 85,
87). YpaBuenne (2.3) WIN aHAIOTHYHOE eMy cO CBOGOMIHOM CTapliei NPpOM3BOL-
HO# MpeoGpa3zoBbIBATIOCh B KOHEYHO-PA3HOCTHOE YpaBHEHHe, [UTA OMpe/lesleHHs
K03 PHUHEHTOB KOTOPOTO MPHMEHANIaCh OMTHMH3ALMOHHAA MpoLeaypa. 3Haye-
HHA KO3 HIMEHTa CTOKA HAXOJMIHCH TIOCNe HCKITIOYEHHA M3 CYMMAapHOro cTo-
Ka BeJIMYMH DAa3MCHOro CTOKA, CUMTABIIErOCH OJMHAKOBBIM [UTA BCEX PACYETHBIX
ner. C noMoLIbI0 IaHHOH MOJIENH OCYLUECTB/IANHACH ABA BAPHAHTA KPATKOCPOUHO-
ro0 MpOrHo3a CTOKA Ha N [Hel BNeped, OMH — Cpa3y Ha BCE OHHM, OAPYTO# — Ha
Ka/iblit U3 3TUX N fHed. [Ipy mporHose Ha cyTkH oDa BapHaHTa 0GecrneurBanu
OIMHAKOBYI0 TOYHOCTb, TPH YBETHYEHHH 3a6ITarOBPEMEHHOCTH BONbUIYIO TOY-
HOCTh AaBasl BTOpoi BapuaHT [62]. TIpu cocTaBIeHHH C MOMOILUBK aHAIOTHYHOM
MOIENTH MECAYHOTO mporko3a croka BM. Myxun [86] ncnonwzoBan coxpaiues-
HbIH BAPHAHT MPOTHOCTHYECKOr0 KOHEYHO-Pa3HOCTHOTO ypaBHEeHHs, cofeprkallle-
ro, Kpome kosdpduumeHTa croka, Bcero Tpu NapaMerpa. Benuuuna Gymymuux
NOCTYTUIEHHi BO/bI Ha BojocGOp oleHMBanach MO €€ CBA3M C OCTABIUMMHCA B
DacceilHe cHerozarnacaMM Ha MOMEHT NporHo3a. [lpu KopoTkuX pagax Habmioze-
HHH [UIs TAKOrO JKe TMPOrHO3a MCIMOJIB30BAIOCH OIHOMAPAMETPHUECKOE ypaBHe-
HHE,

AL Tlonynunbmim [92, 93] npemyoxken crnocob pacuera ruaporpada croka
TOPHBIX pPeK, OCHOBaHHBLIH Ha pa3lielleHHH ero Ha B KOMIOHEeHTk — (4, cooT-
BEeTCTBYIOILY MCTOILEHHIO 3aMacoB Bojbel B OacceiiHe, u (0, o6Gpasyoliyiocs 3a
CyeT NOCTYIUIEHHA B [aHHbIE CYTKH BOJbl Ha BOocBOp. Qy; /vis j -X CYTOK Bbi-
YHCTIACTCA C TOMOILBK BhIPAKEHHA

C1j=Q-1exp (A (2¢), (2.23)

rae Qj _; — CpelHMH pacxol B 3aMbiKaiolieMm cTBope 3a (j — 1)-e cyTkw,
Zo; — Cpe/IHEeB3BeIlIeHHAs BbICOTA 30HBI TIOCTYIUIGHHA BOAb! Ha Bomocbop. Koag-
(HIKMEHT UCTOMEHHSA N\ — hYHKLHMA BBICOTBI MECTHOCTH M YMeHBIIAeTCA 33 TIepH-
Of MONOBO/IbA B TPH-YEThIPE Pasa, YTO CBA3AHO C MepeMellleHHeM 30HbI MOCTYTI-
JIeHHA Ta/IbIX BOJL M3 HH)KHeH B BEPXHIOI YacTh BogocSopa [91]. 3HaueHus kom-
noHeHTsI ) NPUHUMAIOTCA paBHLIMK O — @ j W OUEHHBAIOTCA Yepe3 3Have-
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HHA NOCTYIUIEHHA BOIbI HAa BOAOCHOP ¢ MOMOLUbI0 IMITHPHYECKHX 3aBHCHMOCTEH
OT Zg;, BEIHYMH CHEro3anacos u psama mereopaktopoB [92, 93]. Touxocts
pacyetra ruaporpada OaHHBIM METOIOM OKa3asiach BbILIE, YeM C MOMOILLBIO
JIHHEHHOM NBYX06beMHOM MOIETH.

IlpuBeneM npumepbi KOHKpeTHbX Mopeneir. AJK. barum [131-133] npu
paspaboTke MOJIeNH, NPHMEHABLIEHCA [UIA BBIYMCIIEHHA PACXOMOB 3a HIOIb—
ceHTAOpb Ha BepxHeM yuyacTkKe p. buac B 3amamubx I'manasx (mwrowansy Gac-
ceiina 344 kM? , BricoTsl — 1900—5900 M) , noMumo 3aBucHMocTH (2.8), Ucnons-
30Ban pAn ApYTHX gomylleHui. s BbINOHeHus pacyetoB Gaccei Gbun nome-
neu Ha 20 BbicOTHbIX 30H MmO 200 M Kaknad. B xayecTBe HHOMKaTOpa OONH
TBep/IbIX OCAJIKOB B MX CYTOUHOM KOJIHUECTBE INPHHHMATIOCh MMHMMAIIBHOE 33
CYTKH 3HaueHHe TeMIlepaTyphl BO3yxa. CuMTanocek, 4To He MPOMCXOMMT BhiNase-
HHs cHera MpH Tyuyu > +3,5° C, a Bemanenus moxna npu Ty, < =7,5 C.
Ha ocHOBaHMM 3THX JOMyIleHHH ObUla MOCTPOEHa CBA3b Iy C IOTeH TBEpObIX
0CagKOB B MPOLEHTaX OT MX KOJIHYECTBA 33 CYTKH

Py =9(3,5 — Tyun)- (2.29)

3naueHu% Tpyy M Tyaxe V1A BCeX BBICOTHBIX 30H PACCYMTBIBAIIMCH MO rpaju-'
eHTy TeMIlepaTyp, IpHHHMAaBlLieMycsa paBHbIM 6,5 rpag/km. KomuectBo cHera
X: ij, BbIIABILETO B j -6 CYTKH B i-i BbICOTHOH 30He, BHIYMCIIAIIOCH MO opmyrie

X iy = Pryy0; X1 /100, (2.25)

rae Pyj; — mons TBEpObIX OCAAKOB; & = (X; — £y)[x; X;;—0CanKy, BhIIABIIHe
B HHXKHe# (MepBOii) 30He B j-8 CYTKH; X,X; M E; — cpemHue 3a paccmatpuBae-
MBI TepHOM OCAJKH Ha PACMoONOKeHHOH B HHXKHeH 30He METEOCTaHUMH M B
i-# 30HE H MCNapeHHe B i-i 30He COOTBETCTBEHHO. &; OJTHOBPEMEHHO MpeJCTaB-
nfetr coBoit GaKTop pocTa OCAOKOB ¢ BBICOTOH W K03bulUMeHT cToKa WA [ -H
30HBL. B Momeny mpHHATO, YTO MCMapeHHe KMIKHX W TBEepbIX 0CagKOB OJIMHA-
k0BO. Cnerorasue /1 1j; B j -6 CYTKH B i-i 30He pacCYMTBIBATOCH 110 MaKCHMaJlb-
HOW 33 CYTKH Temrepatype Tyaxc jj > 0° C B 370#t 30He ¢ MOMOLIBI0 GOPMYITBI
(2.8). 3navenme xo3bduuMEHTa CTaHBaHMA Kk, TNPHHHMAIOCH PAaBHBIM
2,1 mM/ (rpan - cyt). llpupaBHKBas obliee 3a N qHeil KOJIMYECTBO BHIIABLLIErO
B i-if 30He CHETa ero pacTafBLIEMy KOJHMYeCTBY, aBTOp MOIEIN NONyYH BhIpa-
KEHHe U1 Q; :

kl 1 TM aKcif
o = ——————— . 10%. (2.26)

n

Z Pryxy

b
Uncrmo fmed CO CHEXHBIM NMOKPOBOM M ONpefeliAoch WA KaXI0i 30HbI C 10-
moupio gauHbiXx ¢ MC3 “Landsat”. HaiimenHas nmo Beipaxcenuto (2.26) 3aBHCH-
MOCTb 3HAUEHHH «; OT BBICOTBI BoMocOOpa NpecTapieHa Ha puc. 4. [lpocym-
MHpOBaB 3HAYeHHA Q; [0 BCEM 30HAM, aBTOP MOJIEIH MOIYYHII BETHUHHY KO3~
dHmenTa CTOK A @ [UIs Beero Bogocbopa

TS

a=— % ofF;, .27



HO, N — 06uee wicsio 30H. CpesiHee 3HaueHwe a 3a 1971—1979 rr. nonyunnock
paBHbIM 2,5. CpemHMe OIMOKH pacCUMTaHHBIX PACXOHOB 3a HIOJIb—CEHTAGDSH
OTHOCHTEJIbHO (PAK THUECKHX COCTABMIIM:

Ton % Ton % Ton %
1971 +9 1974 -37 1977 +12
1972 0 1975 -15 1978 -—15
1973 -19 1976 +8 1979 +10

CnemyeT OTMETHTB, YTO OMTHCAHHAA MOJIENb HE MPHUIOIHA [UIA MMHMTALMH Pe3KHX
noabeMoB rufporpada, BbI3BaHHbIX J0XKIEBHIMH 0CaIKaMH.

lpocras Monens (GOpMHpOBaHMA TaNOro CTOKa, B KOTOpOH CHEroTasHHe
paccunTbiBaeTca ¢ nomouwsio dopmynsr (1.1), mpepnoxena A. MaptunHuem
[159, 160]. B paHHO# MoOIenH MCNONB3YeTCA 3aBUCHMOCTb Ko3bdHuMenTa
CTauBaHMA K, OT IUIOTHOCTH CHera P, YYMThIBawllas yBeJMueHHe k, CO Bpe-
MEHEM B NMepHO[| CHeroTafsHHA

ky=11p, [py Mw/(rpan - cy1), (2.28)

rme py — MnotHocTs Bofbl npu 4° C. BenencTBHe 3ajepXaHMA BOIBI B CHEX-
HOM MOKpPOBE CBA3b MEXIY WHTEHCHBHOCTbI0 CTAMBAHMA 3a CYTKH H CTOKOM
OTCYTCTBYET. ¥ MeHbILIEHHE CPeTHeCyTOYHBIX pacxofoB (; M CJOA TAIOro Cro-
Ka y; NpH TPeKpalleHHH CHeroTasHMs ONMCBHIBAETCA C MOMOLIBI KO3phuim-
eHTa MCTOWIeHHs, K =0 1,/Q; =y; +1/y; , OTKyOa crenyer, yTo y,ﬁy;k’ =t
a CyMMapHBIH ClIO# CTOKa 32 1 [IHeH ¥z paBeH

] gt
1=1 1-%&

. (2.29)

Tak kak k < 1, an DOCTATOYHO BEJMKO, TO
yr =y1 (1 —k) wmy, =yg(1 —k). (2.30)

Ecnu npenebpeys notepsAMH CTOKA, CJIOH CTAHBAHHA B TepBble  CYTKH hyy, Gypet
paBeH yy. B cootBercrBun ¢ (2.30) oTO 3HAUMT, YTO B TEPBbIA [CHb CTEKaeT
(1—k)-a uactp o6Gpa3oBaBIUeHCA BOIBI:

yi=hg (1K), (2.31)

Eciiu nepHon cHeroTasHMA MPOOIKAeTCA J IHeH, CTOK 32 j-i [IeHb ¢ YYeTOM Io-
Tepb GyJer paBeH

yp=ahy (U -k +yp 1 k=ak T (1 k) +yj_ &, (5-33)

e & — Ko3ahduumenT croka, Ty _ xoMHuUeCTBO rpayco-aHei.

Pacuets! mo mopenu nmpoBogwnHch AnA OGacceina p. Iumma (liBeduapckue
Anbnpl) momaneio 43,3 kM? ¢ BbicoTamu 1668—3146 M, BXOAAILETO B YHCIIO
1eCTH 3KCMEPHMEHTAIbHBIX BomocbopoB, BriOpaHHbIX BMQ pns cpaBHeHus
KOHI[eNTYalbHbIX Mofdened ¢(opmupoBaHHa tamoro croka [192). Bacceiin
ObUT pa3sfenieH Ha TPH BHICOTHbIE 30HbI. TeMnepaTypa BO3yxa M3Mepslach B
cpenHedl 30He Ha BhicoTe 2370 M M 3KCTPanmoNMpoOBATIACh B OCTATBHBIE 3OHBI
¢ rpagMeHTOM Temrnepatyp ¥ = 6,5 rpag/km. [Ins kaxao#d 3oHb Mo GopMyre
(2.28) onpenensnucy 3HaueHusa KO3dduuMenTOB cTaMBanua. Ha BricoTe
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2370 M xo3dduuHeHT K; MOHOTOHHO Bo3pactanm oT 4,0 MM/ (rpam - cyr) B
Havarme mas go 4,7 mm/ (rpag - cyT) B KOHue uions. [loTepamu cToKa npH pac-
yerax npeHeOperamu. C yyeTom fJeneHua BomocGOpa HA 30HBI BIPKEHHE IS
Q; (m*/c) umeno Bup

Qi - C(klil TA So‘mA FA ® le TBSomBFB+ leTCSOTHCFC)(l = k) +
+ Qi1 k, (2.33)

rane Fy, Fg, Fo — nnowamu 308 A, B u C, kM?; Soruas Sownds SomnC —
CTeNeHH 3aCHeXeHHOCTH ITHX 30H B JIONAX eIHHHUIBI; ¢ — KO3 dHUIHEHT nepeBo-
pa pasMepHocteit. 3HaueHua Kk monGupanMch no daxTHueCKUM pacxonam (g
¢ nomoumpio opmyns (2.32), B KoTOopo#t BenwumHa h,; 3aMeHANach
Ha Qq,] .

B pa6ore fI. Mapturua [161] wa mpumepe ynomuHaBuieficss p. JIumma ome-
HHBANach BO3MOXHOCTH MCHONB30BaHMA ONMMCAHHOW MOIENTH s Kp&l‘KOCpO‘{-
HOTO OIMepaTHBHOrO mporHosa croxa. I'mpporpag croka paccuMThIBAICA MO
dopmyne (2.33), B KOTOpOW K 3HAUCHUAM CIOR CHETOTAAHUA GbUIM MpHOaB-
JIeHBI BETHYMHBI CYTOYHBIX OCAIKOB. 3HAYEHUA TeMIEPaTyp, 3aperHCcTH POBaHHEIE
aBTOMATHYECKOH MeTeoCTaHIMeH yepe3d Kaxiple 15 MHMH M OCpeHeHHbIe MO ya-
COBbIM HMHTEpPBATaM, HCMOIB30OBATHCh 1A ONpeNeNeHHs Yuclia rpamyco-jHel
3a cyTKH. [IOKpBITOCTH pasHBIX BBICOTHBIX 30H CHErOM OIpefensulach Mo KpH-
BBIM HCTOIIEHHA CHEXHOTO MOKpOBa, B NPOTHOCTHYECKHX HENAX CTPOHIHMCH
TaK)Ke KpHBBIE [UIA TeMIepaTyp Ha Ipajyc MeHblle H Gonbie (hAKTHYECKHX.
TapupoBka (akTHuecKOH KpPHBOH OCYUIECTBIAIACH TMO [JaHHBIM a3pooTo-
cbeMKH. A KoadduuuenTa McroueHH A 6bU1a Mo CT poeHa IMITM pHYECKasA CBA3b
CO 3HAueHHAMH pacxoyoB k = aQ~?, rme kosdduumentsl ¢ u b noaGupanucy
no caxkmueckomy rugporpady. KoadduumeHT cTaMBaHHA H3IMEHAICA CO
Bpemedem o1 4,0 no 5,5 mMm/ (rpag - cyT), Koahduument croxa O 3akimio-
yeH B -mpefenax 0,7-1,0. Beuth paccudrtansl ruaporpagel cToKa, COOTBETCT-
BOBaBUMe (AKTHYECKHM TeMIlepaTypaM M 3HAYeHWAM Ha rpajyc BBIlle H HH-
xe dakTHueckux. OUeHHBAIOCH TAK)XKe BIMAHME Ha CTOK BEITHUMH TPaJHEHTOB
Temneparyp. C cepemuHsl HIONIA pacxofbl, COOTBETCTBOBABIIMEe HH3KHM Temile-
parypam, TIpeBBLIIIANIA PAacXONbl, COOTBEICTBOBABUIME BHICOKHM TeMIepary-
paMm. OGpeM cToKa mpH 3TOM GbUl NMOCTOAHEH, MPOHCXOMHIIO NHIIbL €ro mnepe-
pacnpeferneHne Bo BpemeHH. MomuduuupoBanHas monens fI. MapruHua uenone-
30Banach [JIA pacyera rujporpacda TAIOro croka p. d.‘)eum (ropHasa cucTema
Koaitparopm, lllotnanmus, miomans Bogoctopa 106 KMm? | BhicoThI 3501265 M)
[146]. Bo m3bexaHue yueTa TasgHWUS NMPH OTPHIATENTBHBIX IHEBHBIX TeMIepa-
Typax MpH CYTOUHOM OCpeHEHHH YuMThIBATHCh KoeGaHHs TeMMepaTyp B Teye-
Hue nHA. OGbeM Tanmoro croka Ha rpafyco- A€Hb CYMTAICA MPONOPUHOHATIBHBIM
pasMepaM 3aCHeXKEHHOW IUIOMIAZM, a CYTOYHOEe H3MeHeHHe I3THX Pa3MepoB —
NPOTNO PUHOHATBHBIM HHTEHCHBHOCTH crausaﬂua B faHHble cyTKH. ExcemHeBHbBIE
NOCTYIU1eHHsA BOJbI Ha BOI0CBOp Fj, M 3/c, paccumTrIBaNMCH IO hopMyIIe

rj = (hejSo + (F — 5;)x})/86 400, (2.34)

rae F — miowaap Bogocbopa, X; — 0caKH, BhIMABILKE B j-¢ CYTKH Ha GeccHexk-
Hble TUIOWA[H, So M §; — HAuaIbHBi M TeKYUMH Pa3Mephbl 3acHeXEHHOR mio-
wagy. Mozenb cofepxMT 5 MapamMeTpoB — KO3DOHUMEHT TamHMs, IPagHeHT
TemrepaTyp, HauanpHple 3HAuUEHHA CHEr03almacoB M Pa3MepoB 3aCHEXkEHHbIX
mwiowasned, KoibduumeHT HcrToweHus. Pesynpratel pacuera runporpada mos-
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Temmeparypa | |TBepmsie HKHIKHE
BO31yXa OCalIKH ocalKH
, I 5 7
B KOHTPO/Tb
5 PO
—l BITHTBIBAHHEM
r S = CHEroTasHHe
3BarOTPAHCITH DA KD
g v i A 4
“< KOHIpOnb dopmuposanue
34 MOYBeHHOH NOBEPXHOCTHOIO
CKITOHOBOTO
BIaXHOCTBIO 3
CTOKa MpH Gonbiuon
HHTEHCHBHOCTH
k [OXIA
[ S, W
11 x NPOMEXKYTOUHBIA
Me [UTeHHBIA CTOK £ OBICTPBIA CTOK
CTOK
4 e NOBE PXHOCTHBIA
TPYHTOBBIA CTOK | | MOYBEHHBIA CTOK
Iv CTOK
[ . : ]
Yy
KOHTpPO/b BKJ1aa
B CTOK 03ep
v H BOIOXPHAITHLL
PacCUHTAHHBIH CTOK
VI (BXOO B pYyCIIOBYI0 CHCTEMY)

Puc. 5. Bnok cxema monenu U.B.C. [170]

F pacnpepnenedue MeTEO3IEMEHTOB I10 BbICOTHbIM 30HaM; I — OueHKA COCTABIIAIOIMX
BoagHoro Gananca ana BomocGopa; IIT — pacnpenenenne KOMIOHEHT cToka; JV — nocrpoe-
Hue rugporpada; V¥V — uM3MeHenusa rugporpada 3a cueT 3anacos BOOBI Ha Bogocbope;
VI — cpaBHenue paccyMTaHHOTO U (ak THUeCKOro ruaporpados

BOJTWIH MPOCEOUTh CBA3b MeX1Y CYTOYHBIMM MHUKaMM pPacxXodOB H MaKCHMAlb-
HbIMH TEMIEepaTypaMH BO3/IyXa B OJIMH H3 MpeMILeCTBYOIMX AHCH.

Pa3BuTtas KoOHUENTYaibHas Mofens (GOpMHpOBAHMA CTOKA HA rOpPHBIX BOMIO-
cBopax (mopens YHuBepcutera bputanckon Konymbum, Kanama — LB.C);
npemioxeHa M. Keukom u A. [lafincom [170]. Bnok-cxema Momenu mpeacras-
neHa Ha puc. 5. BopocGop menutcs HAa 12 BHICOTHBIX 30H, WIS KAXKAOW U3 KOTO-
PBIX TMO [aHHBIM PEryNApHOH METEOCETH PAacCUMTHLIBAIOTCA 3HAUEHHA TeMmepa-
TYpbl BO3[yXa M OCa[KOB. Bo3pacTaHHe OCAKOB C BbICOTOH ONMMCHIBAETCA JIO-
rapudMHuYeCKMM 3aKoHOM. Temriepatypa omnpefensieTcad ¢ MOMOILBID TemIlepa-
TYpHOTO TIpajMeHTa, MpHuem TOCIEIHHA OIEHHBAETCA MO OTJAENBHOCTH JUIA
MaKCHM@TBHBIX M MHHMM&IbHBIX TEMIIEPATYp M cuMTaeTcs (YHKIHeH Ouana-
30Ha CYTOuYHBIX KonebGaHuit TemrnepaTypbl. BakHeiiueil mepemeHHOH, ynpapns-
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fouled NMOBeAeHHEeM MOIEIH, ABIAETCA AS(MULHT BIAXKHOCTH MOYBBI. UH HCNONb-
3yeTcsk MpH pacnpeneneHu MOCTYTUIEHHWH BO/bI OT CHETOTASIHUA WIM OIS
no TpeM eMKOCTAM, OTBEYAIUMM TPeM TpaJalWAM CKOPOCTH CTEKaHHA, COOT-
BETCTBYIOLIMM, B CBOK) OUYEPE/lb, MOBEPXHOCTHOMY, NMOYBEHHOMY H TPYHTOBOMY
croky. [Ipn manom pgeduunte Bra)KHOCTH NMOYBBI 3HAYHTENBHAA YAaCTh MOCTYMAl0-
uiei BoJbl GyneT CTeKarh MOBEPXHOCTHBIM TMyTem. [Ipu yMeHbLUeHHN meduum-
Ta BNAXHOCTH MOYBBI MOBEPXHOCTHBIA CTOK Boapactaer. Korma neduuuT paBeH
HyIn10, H3OBITOYHAA Brara HauwMHAaeT MpOCAYMBATBHCA K rpPYHTOBBIM Bojdam. Ecnu
MPOMEXYTOYHasd eMKOCTh 3afojTHeHa, BO3HHKaeT MOYBEHHBIH cTOK. OOLmi
CTOK TMpeACTaBIAeT CyMMY NMOBEPXHOCTHOIO, MOYBEHHOTO M IPYHTOBOIO CTOKA.

Tpanchopmanua nOCTyIUIeHMH BOIbl B THAporpad IS MOBEPXHOCTHOTO H
NOYBEHHOTO CTOKA MPOM3BOMMTCA C MOMOIBI0 MHTerpana [oamens. [louBen-
Hag W TpPYHTOBaA KOMIIOHEHTBI CTOKA XapakTepH3ywTcA Ko3adduumeHTamMu
ucromenua. [lapamerpbl cxeMbl TpancOpPMAlHK I NMOBEPXHOCTHOrO CTOKA
ONpefleIAIOTCA B IMePHOJ MaKCHMAaNbHBIX pPacXofoB, KodpduimeHt ncToie-
HHUA [JIA TIOYBEHHOTO M IPYHTOBOIO CTOKa — B IepHOMbl cllaga NMoJIOBOMIbA.
B Momenu onpenensioTcs TaKke 3HAYCHHA CKOPOCTH NPOCAYMBAHMA W OJIH
momagd Bogocbopa, ¢ KoTtopoi# nocrynaer Boja. [locneoHsas cuMTaercs ABYX-
TMapamMeTpHuecKod JKCIOHeHUMaTbHOH (YHKIHMeA nedHIHMTa BIaKHOCTH NOY-
Bbl. CTOK M3 03ep, cylUecTBYOUMX B paAne GacceHHOB, BXOIMT B OBGMA CTOK
¢ Boocbopa, HO OlLeHHBAETCA OTHENBHO OT PYCIOBOTO CTOKA.

WHTEHCHBHOCTh CHETOTAAHHA IUTA KaX/IbIX CYTOK B KaXIOH BBICOTHOH 30He
Boicnserca B mopenu U.B.C. no dpopmyne (2.8). Bxonamas B 3Ty dopmyny
TeMIepaTypa paccYMThIBANACh C MOMOLIBK BbIpaXKeHHA

7 At
T=T + 22 (_8_ +Tmm), (2.35)
P

rae 7' — 3HaueHWe TeMINepaTyphl, ONPEAENAEMOE IO TEMIEPATyPHOMY T'PajH-
enty, Typ — TeMmmepaTypa TOYKH pochbl, A7 — IMana3oH CyTOYHBIX TEMIEPATYD,
Tyun — MHHEMAIbHAA Temmeparypa BBIllle 0°C. BenuuMHa OTHOILIEHHA
Tyun/Trp 3axmiovena B uHTepae mexay 0 n 1,5. Jlo6aBku x T’ B BBIpaxe-
Huu (2.35) BBI2BaHBI BIHAHAEM Ha CHeroTasHWe JIywMcToi 3Hepruu ColHua
H CKpPBITOTO TeIUla BCIENCTBHE KOHAEHCAMH BOMAHOTO mapa. [Ipn HM3KOH
CpefHECYTOUHOH TemmepaType OOMOJHWTENbHbIE WIEHbl MOTYT oBecneuMBaTh
TaKO#M ke BKJIa] B HHTEHCHBHOCTb TaAHHA, KAK H OCHOBHOM WIEH.

Pacuerst no mopenu U.B.C. mpoBOOWIHCH MO AaHHBIM 33 HECKOJIBKO I1eT
gna 7 4acTHBRIX BomocBOpoB BepxHero yuactka p. KonymbGua (BpuraHckas
Konym6us, Kawana), miomamsio 26 680 xm?, a TakxKe A1s ABYX MPHTOKOB
p. @peit3ep. 3HaueHHA pacyeTHOro M haKTHUeCKOro ruaporpadoB MpaKTHYeC-
Ki coBnanu. KoohduiumeRT KOppenauuu pacCUdTaHHeiX M (akTHYecKHX 3Ha-
yeHUH MecAYHbIX 06BbEMOB cTOKa 3a 12 ner nomyunwics paBHeiM 0,96.

M. CyraBapa u ero rpynmnoi geraqbHO pa3paboTaHa TaK HaspiBaemad ’'TaH-
koBaa” (eMKocTHasg) MoOMenb (OPMHPOBAHMA CTOKA, BKIIOuaom@as GIok
cHerotagnua [186]. HasBanHas mopens yyacTByeT B YNOMHHABIIEMCS NpOeK-
Te BMO ”B3anMHoe cpaBHeHHe KOHIEeNTYalbHbIX Mozened Tanoro croka™ [192].

Mopens dopmanu3oBaHa B BHIe HeCKOMBKHX (10 4eThIpeX) MociefqoBaTeNb-
HBIX €MKOCTeH, pacroJIOKeHHBIX O[IHA NOM JpYroi, BEPXHAA M3 KOTOPHIX OT-
BeTCTBeHHa 332 (OpMHPOBaHHE MOBEPXHOCTHOrO CTOKA, HHKHAA, OrpAHHYEHHAs
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BOJIOYNOpOM, ~— Ga3sHCHOTO, a MPOMEXYTOUYHbIE eMKOCTH — MOYBeHHOTO. s
KaX/I0H eMKOCTH 3alMChiBaeTcA OObIKHOBeHHOe MMddepeHUHaTIbHOE ypaBHe-
HUe MepROro MOpsoKa, XapakTepu3yeioulce U3MeHeHUWe B Hell oGbeMa mouBe-
HOM BJIarM, wiM ypaBHeHHe Oananca mocmenHe# 1A IMCKPETHBIX pacyeTHBIX
IPOMEXYTKOB BpemeHH. [IpocaunBaiHe Bi1ard B HHIKEJIEXKALLYH0 eMKOCTb M CTOK
yepe3 BOKOBYH CTOPOHY €MKOCTH NMPOMCXOMAT, KOr[a KOJMYECTBO BOMbI B M-
KOCTH TMpeBbILIAET BIAXKHOCTh HACHILLEHMA, TIPEACTaBIIAIOLIYI0 XapaKTepHbIH
napamerp eMKOCTH. KaxJOH eMKOCTH COOTBETCTBYIOT TaKke OIpeldeleHHble
3HAYeHHA KOIQHUMEHTOB MHWIBTPALUMM M CTOKA, NOAGMpaemble NMpH TapH-
poeke mozenu. I'maporpag croka cocraBngeTcA Ge30THOCHTENBHO €0 reHesH-
ca M3 cymMM 00beMOB BOJIbI, BBITEKAIOLIEH 3a pacyeTHbI MHTEPBaN BpeMeHW
u3 BceX emxocted. [Ipu Takod ¢dopmanu3anmy HcnapeHHe BOCHPOHM3BOIHMTCA,
KOTJla BepXHAS eMKOCTb CTAHOBHTCA CYXOH, a KOJIMYECTBO BOMbl B HHIHEH
NpeBhILIAET BJIAXHOCTh HACBIILEHUA .

B omucanHOH cXeMe mNpeNycMOTpeHbl Ppa3lHYHble BapHaHTbl 3aMONTHEHHA
BepXHeH M HWKeNeXalMX eMKOCTeH, COOTBeTCTBYIIUME pa3HbIM HHTEHCHB-
HOCTH CHeroTafsHHS H MPOJOJIKHTEIbHOCTH M MHTEHCHBHOCTHM [OXIEBBIX Ocaf-
KoB. [IpH HH3KOH MHTEHCHBHOCTH MOCTYIUIEHHH B BEpXHII M, Clle0BaTelbHO,
B HM)XHIOW eMKOCTH MOXeT IPOMCXOJIMTb JIHLUDb (UIIbT pAlMA BIIalH, BbI3bIBAI0-
Wasg He3HAUMTe/lbHblE M3MEHEHHA CYMMapHOro CTOKAa TOJIBKO 33 CHeT HHOKHeH
emkoctd. [Tpn yBenuueHMM MHTEHCHMBHOCTH NOCTYIUIGHHi B BepXHIOK eMKOCTh
BO3pacTawiuas (QHIBTpalHA BHI30BET TMOABIEHHE CTOKA M3 IIPOMEXKYTOYHOH
emkoctd. [Ipu 3TOM pacxon 6y[eT MeyleHHO BO3pacTaTh M MOCTeNeHHO yO6kbI-
BaTh. B ciyyae MHTEHCHMBHBIX M MPOMOJIKUTENBHBIX MOCTYIUIEHHI 3HAUMTENIbHOE
yBelHYeHHe MOBEPXHOCTHOTO CTOKa BBI30BET pe3KMH MoabeM rHaporpada H
cpaBHMTeNIbHO OBICTpOe yMeHblUEHHe, a 3aTeM ITOCTEMeHHbIH ero chaj 3a cyeT
CTOKa M3 MpPOMEXYTOUHOH eMKOCTH. B cryuae oveHb MHTEHCHBHBIX TOCTYIUIe-
HUA Maloi NPOJOTIMMTENIBHOCTH BO3HMKAeT JMIIb MOBEPXHOCTHbII CTOK Ge3
BHYTPHIIOYBEHHOI'O M JIMUIbL Yepe3 HeKoTopoe BpeMs [aHHBIA Clyval nepei-
Aer B MpebImy LKH.

HPH paapa6on<e 6rnoka CcHeroTasHUA cenaHbl Ipaum.moqure OJOMYIUIEHHUA.
WMccnenyemsprt GacceiiH feMHTCA Ha BbICOTHBRI 30HBI. TemmepaTypa Bo3jmyxa
B [-/ 30He paccUMThIBaeTcA no hopmyiie

Ti=To+T'+v(@i - 20), (2.36)

rae T' — monpaBOuHBIi WieH, BBIMMCIAEMBIH 10 PA3HOCTH 3HAYCHHA BBICOTHI
cepe[MHbI HHKHEH 30HBI M cpejiHero apugMerHyecKOro 3HaueHHs BBICOT MeTeo-
cTanumi; T, — MHMHHMaIbHadg WJIH MaKcHMalbHAasA CYTOYHas TeMIepaTypa Ha
BHICOTE CTAHUWM Z, HIH MX KOMOWHauMaA;, <y — TeMIeparypHBIH TIpajHeHT.
B pasHpix MOIMHKANMAX MOJENH YUMTHIBAICA €ro BHYTPHrOJOBOH XOH HIIH
OH NpUHUMAICA TOCTOSHHBIM M paBHBIM 6 rpan/km. Bospacranme ocamkoB
C BBICOTOW cuMTaeTcA HenuHedHbIM. KOJMyecTBO BBINMANAIOMIMX B i-H BBICOTHOH
30He B j-e CYTKH H K-/ MecAll 0CAlIKOB, X} , BBIMMCIIAETCA 1O hopmyIie

Xijk = XjGam (1 + Gy, D), (2.37)
TAe X; -HX KOJHMYECTBO B HI>KHeH 30He B Te xe cyTKH;; — CcOGCTBEHHO 3aBHCH-
MOCTh OCaJJKOB OT BBICOTHI 30HbI, KOTOpas B MepBbIX BApHAHTAX MOJIE/TH MPHHH-

Manack NUHEHHOW, & B Mowleny UMY — KBAAPATHUHOR. G, ,, — ko3 duumenT,
YUHMTHIBAIOLMHA CE30HHBIH XapaKTep 3aBHCHMOCTH OCAJIKOB OT BbICOTHI, Ga,y, —
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MHOJHTeNb, BBOMMBIH U1 KOPPEKTHPOBKH OCA[KOB: BBIMABIUMX Ha MOBepX-
HOCTH pa3s’HbIX YKIJIOHOB; MONYYeHHBIX MO NaHHbIM HaGIIO[IEHHH CTaHIMH, HaXo-
OAMXCA BHe IPaHMI BomocBopa; M3MepeHHBIX pasHoi anmapatypoit. [1pu pac-
yeTe CYMMAapHBIX TMO BOHOCBOpPY OcCankoB BecoBble KOIDDHIUMEHTHI NaHHBIX
V1A CTAHUHMMA, PacTIONIOXKEHHBIX B Mpenenax HacceiHa, MPUHUMAIIKCh PaBHBIMH 1,
a JUIA CTaHUMH, HAXOOAUMXCA BHe Bacceitna, — 1/2. ABTOpBI MOJierieit CUMTAIOT
MCTIONB3YeMbli  CNOCOB OCpelHEHHA OCAaIKOB MO 10 Lwa/H Bonee TOUHBIM,
yem Mmeton TucceHna. [Ipu TemmepaType BO3QyXa HHXKe 0 °C BBIMajapuUMe 0Cal-
KM CUMTAalOTCA TBepMbIMHM, Npu Temmneparype Bhime 0 °C — xuakumu. MUHTeH-
CHBHOCTh CTAHBAHMA PACCUMTBIBAETCA C NMOMOILBI0 IBYX()aKTOpPHOH 3aBHCHMOC-
TH OT TEMIIEPaTypbl BO3/1yXa H OCaIKOB

1
h, =k,T+ — (2.38)
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KoadduumeHT TafgHHA B 3ABHCHMOCTH OT HAJIMYHA JAHHBIX CUMTAETCA MOCTOAH-
HBIM MJTH HMeeT BHY TPHTOJOBOM XO.

PacueTs! MOCTYIUIEHHA B MOMIENH MPOBOJAATCA C YYeTOM BOMOYIEpHHBalolLer
CIocoBGHOCTH CHera.

JluHelHas TaHKOBas MOJeNb C OJHMM CTOKOBBIM BBIXOJIOM MOeT ObITh
OMMCaHa MHTErpaJbHBIM ONepaTopoM BHAa &,/ [A + (a; + az)], roe A — mud-
¢depeHUHATBHBIA ONEpaTop, a @y H &3 — KO3QPUUHEHTh CTOKA H MHQMIIBTpa-
IMH COOTBeTcTBeHHO. CpaboTKa eMKOCTH MpPOMCXOOMT MO IKCTIOHEHIHAT bHO-
My sakony Ce™ (*1*%)? 1orma 1/(a; + a;) — BpeMeHHAR KOHCTAaHTA [UIA
eMKoctd, a 1 — (a; + ap) — OTHOCHTeNbHas CKOPOCTb MCTOLUeHMsA. BenuuuHa
a; + o, xapakTepusyer ¢opmy rupporpada, a;/a; — obbem croka. Kanu6
poBKa ruaporpaga cToKa M3 eMKOCTH 3aKiioyaeTcd B cienymwowem. Eciu pac-
yeTHpIH THAporpad Donee criaxeHHbH, yeM (akTHuUeCKHH, HeoOXOaMMO yBe-
JIMYATH 3HayeHHWe @; + G, €IH OH OKa3bIBaeTcs Kpyue paKTHYECKOIo, 3Haye-
HHe @) + @; Hago ymeHpumTh. Heo6XOMMMO yBeNMHMuMTh 3HaueHHe & /0ty , CITH
BBIMMCIIEHHBIH 06GbeM CTOKa MeHbllle GaKTHYECKOro, H YMEHbIUHTh B MPOTHB-
HOM cnyyae. JIIA 4eThIpeXbeMKOCTHOM MOJIENH Pa3HbIM IIEpHOIAM  MOAbeMa
M chajga rugporpada COOTBETCTBYeT peryJHpOBKA NapamMeTpoB TOH WIIM HHOM
eMKOCTH. ONHCAHHBIA TNPHHIMN HCTONB30OBAaH aBTOPAMH MOMENW NpH pa3pa-
BOTKe KpHTEpHA COOTBETCTBHMA pPAacueTHOro M (aKTHYECKOTO THApOrpados.
[lpu 3TOM BBINENEHO 5 BpeMeHHbIX HHTEPBAIOB Pa3HOW MPOAOIIKHTENBHOCTH,
COOTBETCTBYIOUMX Pa3/IMyYHbIM COOTHOIICHHAM MeXIy BelHYAHAMH CTOKa M3
KaX[JI0H eMKOCTH. 1A KaxJIoro M3 3THX HHTEPBAIOB yCTAHABITMBAIOCH KOJIH-
YECTBEHHOE COOTBETCTBHe KO3()(GHIHEHTOB CTOKA, K03 (HUIHEHTOR HHOHIIBT-
pallMH M OTHOlIeHHH (aKTHYECKHX M PAcueTHBIX BENIMUHH cTOKa. [nA Kalub-
POBKH NapaMeTpOB BI&XHOCTH MOYBLI MCMONB30BAH METOJ OpPTOrOHATH3ALNH.

ABTOpaMHM MOJENHM PacCMOTPEHO BJIHAHHE Ce30HHOH H3MEHYHBOCTH TNapa-
METpPOB Ha pe3ynbTaTel pacueTa rupporpacos. [lokazaHo taxxe, yTo HeBOJIB-
IIMe M3MEHEHMA BBICOT BOAOCBOpa, HA KOTOPBIX TPOBOAATCA HAaBNMIOLCHHUA,
NpPaKTHYeCKH HE BITMAKT HA Ce30HHBIA XOJ1 MApaMeTPOB MOJIEIIH.

B paGote P. lllapGonno u mp. [140] Ha mpumepe BepxHeit uactu Gacceitna
p. Hiopaic Bo ®paHuysckux Asbnax Iwiomamplo 548 km? ¢ BhicOTaMM
1187-3363 ™M, OIHOTO M3 ILIECTH JKCMePHMEHTATBHBIX BOAOCBOPOB, BbIGpaH-
HpiX BMO mia cpaBHeHMs KOHUeNTyanmbHbIX MOAeneidl GOpMHpOBaHHA TaNoro
croka [192], mpoBefieHo cpaBHeHwe Tpex Mmopened. [leppas u3 Hux, Mozens
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IwopaHc, comepxut GIOKH pacyera BceX OCHOBHBIX KOMIIOHEHTOB BOI00OMeHa
B ropax [139]. JIse mpyrue mpeacTtaBifAiT coboi oTnHuamumecs GnoKaMu
cHeroTasuua moaens HSP (Hydrocomp Simulation Programming) , coanannyio
H. Kpoydopmom, u ee monudpukaumio, peanusopannyio X.-[1. Jlapno. Bo Bcex
MOJIeNIAX HCMOJIb30BATTHCh eflHHbIe aHHbIe O TeMMepaType BO3AYXa W MOBEpPX-
HOCTH CHera, ocajiKax, pacxofax ¥ obbemax cTOKa M (H3HKO-reorpadHyecKux
XapaKTepHCTHKax Bogocbopa.

B mopenu IiopaHc BogocGop Gbul MoseNieH B COOTBETCTBHM C OpHeHTauMeil
CKJIOHOB M YKJIOHAMHM Ha 12 cermMeHTOB, KaX[ObIH U3 KOTOpbIX pasbMBaiICA Ha
TpH BBICOTHbIE 30HbI. YUHTBIBAIOCh M3MeHEHHe XapaKTepHCTHK BolocBopa B
npefenax ManmbiX yactHeix Bopocbopos. B mopenu HSP .BomocGop paspensi-
cA Ha 4 cerMeHTa ¢ MeHblleil BHYTpeHHeH [eTanu3allMedl aHATOTMYHBIX Xapak-
TepucTHK. Mogens JllopaHc cOCTOMT W3 @GIIOKOB CHErOHaKOIUIEHHA M CHero-
TaAHUA, MHQWIBTPALMK, MepepacrpeesieHHA BJIard B MOYBe, CYMMAapHOTO Mc-
napeHus, hOpPMHPOBaHMA TIPYHTOBOTO CTOKa, pycioBoro crekawua. Kpome
TOTO, YUHTHIBAETCA BKJIag o3ep H 6Gonot. Pacuer cHerotasiHus MO MOMENIH OCHO-
BbIBAETCA HA YpaBHEHHMM 3HepreTHueckoro 6anaHca M MpoBoaMTCcA mno 12-ua-
coBpIM HHTepBanam. OueHKH BKIaIoB MNPUXOJALIEH CONHEYHOW pajgualui,
KOJIHYeCTBA TEIUIOThI 33 CYeT KOHBEKTHMBHOIO TeruooBMeHa, Telulonepenayu
B CHEXHOH TOniie W (pa30BRIX NMEPEXO0B CHEr-BOJa MPOM3BOAATCA NO [aHHBIM
O TemIlepaType MOBEPXHOCTH CHErd, a OLEHKAa KOJIHYeCTBA TEIUIOThbI, NMPHHOCH-
MO# J0/IeM, — TI0 JaHHbIM O TeMIepatype Bo3ayxa. [Ipu pacueTe nocTywieHHH
TaNbIX BOJ B pPYCIOBYIO CeTh YWMTBIBAETCA BpeMA 3a[epXKH H3-3a MpOcaynBa-
HHA yepe3 CHeXHYH TONLY H NMOBEPXHOCTHOrO CTEKAaHHA. 3HAYEHHA NpPHXOaA-
Iled paJiMalMK OlIEHHBAIOTCA C Y4YeTOM YKJIOHOB, 3KCIO3MIMA M 3aTeHeHHOCTH
BCIeficTBHe 0cobeHHOCTel penbeda.

B mopenu HSP yuer yKNOHOB M IKCMNO3MUMA MPOM3BOOWICA C MOMOLIBIO
OfHOro mnapamerpa, Tpebyemas yacTOTa MONIYYeHHA PAJHAUHOHHBIX JAHHBIX —
nBa pasa B MecAl. B moguduumposanHoi mopenu HSP ucnons3oBanack cratuc-
THUECKAA CBA3b INAJalled pafuauMu ¢ TPOJOIIKHUTENbHOCTBIO HHCONIAINMH
H CYTOYHOH aMIIHTY[OH TeMnepartypbl Bo3ayxa. Bo Bce Mopenu BBOJMITHCH
eauHble JaHHple 006 oOnayHOCTH. 3HaueHMA TeMINepaTyp Ha pasHbIX BBICOTaX
B Mojenu HSP paccuuThiBaIMCh O MMeBLUEMY CYTOYHBIH XOI TeMIleparyp-
HOMy rpamMeHTy. B mogmenu JlwopaHc [UiA KaX[ObIX CYTOK CTPOMIIMCh perpec-
CHOHHBIE 3aBHCHMOCTH MEX/Y BBICOTAMM CTAHUMH W MAKCHMATbHOM M MHHH-
MIBHO# TemMeparTypoil. B 3aBHCHMOCTH OT TeMIepaTypbl OCaKH JIEIHIIHCH
Ha xuOKHe # TBepable. OcpefHeHMe MO IUIOWIAAM Pe3YNIBTATOB HAGIIOIEHHHA
METEO CTAHIMHA OCYIIeCTBIANOCh ¢ NMoMoLIbio MeTona THcceHa MM ¢ MCTONB30-
BaHHeM [UIA KaxIOTO 3MeMEHTAa CEeTKH [AHHBIX Tpex @IHkKaHImMX CTaHIMA
¢ Becamu, 0GpaTHO MPOTIOPUHOHANIBHBIMM pPaccTOAHMAM 10 Hux [139]. Pac-
yeTsl rujaporpacga BO BCeX MOJENAX MPOBOMMWIMCh A 4eTbIpex JeT, JABa H3
KOTOpBIX ObUTH BRIOpaHel B KauecTBe KOHTponbHbIX. COOTBETCTBHE daKTHYeC-
KOT0 M pacCYMTaHHOTO THAPOTpachOB YCTAHABIMBATIOCH C MOMOILBI KOIhdu-
IIMEHTd KOPPENAUMH [aHHbIX BETHUMH, B3BELICHHOH OTHOCHTENbHOW OUMOKH
OTKJIOHEHHA BBIYMCIIEHHBIX pPacxXoO/IOB OT CpPEIHMX, HHTeraJ'leOl‘:I KBaapaTuy-
HO# oumbku n Koddduunenta Hawa. Haunyunme cosnapgenus Gpuid NOJTYUeHbI
nJis opuruHansHoit HSP mopens.

Bemon paGotui [140] moHO paccMaTpuBarh B KauecTBe pe3loMe [AHHOTO
pasfena. Hcrnonb3oBaHHe CNOXKHOW MO CTPYKTYpe MOJENH Npe/cTaBlIseTcs
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HeOMpaBJaHHbIM, Ha TOUYHOCTH PAcueToB rUAparpada ropasfo Gosnblle BIMAKT
MOJTHOTA M KaYecTBO BXOMHBIX NaHHbIX. [IpaBuibHBIA:yyeT NPOCTPAHCTBEHHOTO
pacmpefielieHHsi OCaIkOB MM NOBEIEHHWA TeMMepaTypHOrO rpajMeHTa — Gonee
BOKHBIA GaKTOpP NpH CO3NAHUM MOJENH, YeM BbIGO P TOTO WIIH HHOTO MpHGIHXKe-
HHA [UTA OMUCAHHA NPOLECCOB OPMHPOBAHHA TAJIOTO CTOKA,

2.3. BO3BMOKHOCTH NMPHMEHEHHSA
B MOJE/IAX NAHHBIX NHCTAHLMOHHOTrO 30HAWPOBAHWA

Kak roBopuioch B NMpedblIyLIHX pa3[ienax, CYLIecTBYeT HecK ONIbKO BAapHaH-
TOB Mcnosb30BaHuA maHHeix ¢ HC3 B mopenax ¢opmupoBaHMs Tanoro croka.
Bo-nepssix, mo pesyJibTaTam 06paboTKH CNyTHHKOBBIX M30DpaXkeHWH mpocne-
KHBAETCA BPEMEHHOH XOI pa3MUHBIX XapaKTepHCTHK CHEXHOTO MOKpOBa,
CTPOATCA MX CBA3M Mexay cobOH, HenarTca MONbITKM THITH3a MK MOy YeHHBIX
33 BUCHMOCTEH [I71A MX BBEJEHUA B MOLenb. Bo BTOpbIX, ciyTHHK OBAs WHdOpMa-
UMA O 3aCHEKEHHOCTH M MOJIyyaemble C €e MOMOLUbI0 [aHHbIe O OPYrHX Mapa-
METpax CHeXHOrO NOKPOBa HCNOJIb3YHTCA 1714 TAPHPOBKH K03 DHIMEHTOB MO-
nenu. B-Tperbux, Te Ke AaHHBIE MOryT Henocpe[dCTBEHHO BBOIMTLCA B MOMIEINb
M B KAYecTBE HAyaNbHBIX, H [N TeKyulei KOppeKTHPOBKH pacueTos. B-uerBep-
TbIX, NMpH OMNEPATHBHOM IIOJIYYEHHH CHNYTHHKOBBIX OAHHBIX OHH MOryT OBITH
TPUMEHEHBL [U1A OUEHKHM BPeMEHHOro X001 mapaMeTpoB MOMeTH. B-naThiX, mpH
CYIIECTBOBAHHH ONEPATHBHOW CHCTEMBbI [AHCTAHUMOHHOTO CbheéMa Ha3eMHOH MH-
tdhopMauMM O CHEXHOM MOKpPOBE OHAa MOXET MCIOMb30BaThCA JUIA BBIMYCKa
C MOMOILBK MOIENH MPOrHO30B CTOKA B peallbHOM maclitabe Bpemenu. IMpo-
CTeIMM Ha KOHKDETHBIX TMpHMEpax peaM3alMi0 YKa3aHHbIX BO3MOXKHOCTEH.

JlanHble O 3acHe:KEHHOCTH BOIOcGOpPOB BeNedCTBMe MPOCTOTHI HX ONpenene-
Hus Tipu chemke ¢ MC3 mo cpaBHeHHo ¢ duKcauued APYruxX Xapak TepHCTHK
CHEXXHOI' O IOKPOBA yYallle BCEr0 MCIONb3YHWTCA B KayecTBe UCXOOHBIX B MOfe-
JIAX Tanoro croka ropueix pek. Tak, A. Pauro u fl. Maprtunuem [165, 172,
174] no monyuenuoi ¢ UC3 "Landsat™ B guanaszone 0,6—0,7 MKM uHdOpMa-
LMK O 33CHeXeHHOCTH BomocGopos pex. [luuma (llBeiuapckue Anensi), JIunBy-
nu Kpuk u Bynn Jleiix Kpuk (ropsr Bunp Pusep, Baiiomunr, CIIA) mrowansio
43,3; 228 n 484 km? COOTBETCTBEHHO [UIA MPOBENEHHA PacueTOB THIPOrpaca
Tanoro ¢roka no monenu Maprunua [159] (pasmen 2.2) Gbuin MOCTPOEHbBI KpH-
BbI€ HCTOLIEHHA CHEXHOro nokposa. CTeNeHb 3aCHEXeHHOCTH B KaXJIOW M3 Bbl-
COTHBIX 30H, HA KOTOpble pa3OMBaIHCh BOJOCHOpbI, ONpeenaiach MIaHHMETPH-
poBaHMeM. BXOOHBIMH B MOMEnH ABJAIMCh JaHHBIC O €XEYacHBIX OCagKax M
Temrnepatype Bo3gyxa. CpenHecyTouHbIe 3HayeHHA rpajayco-aHel OnpeeNANuCh
KaK cpe[Hee apHdMeTHYeCKOe COOTBETCTBYIOILUHX 4acOBbIX HAHHbIX., CpeaHe
CyTOuHbIe pacxonbl 3a nepuol ¢ | masa no 30 uwona oia p. Iuwma v ¢ | anpens

10 30 centAGps A8 OCTaNbHBIX PeK BBIYHCIIANMCH MO (OPMYTE, aHATIOT WHHOM
(2.33):

N F;. 1072
Qjs1 =“i’ _Zl [kw(Tj‘*ATﬁ)Som gt I;}] ——‘, X
i=

86400
XA —kjr1)+ Qikjsy (2.39)
rae o; — k03hduuHeHT cToKa, T; — u3MepeHHOe 3HaueHHe rpaayco-auedt, AT —
NONpPaBKa HAd TEMMEPATYPHpIH [PAJIHEHT, X;; — OCA/IKH, BbINABLIHE B i-H 30He
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nnouwRnsio Fj, Sppy g — CTENEHD €€ JACHEKMEHHOCTH, (J; — CpelHHH pacxon
B j-e cyTkH, Mm% /c, kyj; — K03bPHUHEHT cTAHBAHMA B i-H 30He, N — YHCIIO 30H,
ki — K02ddHUMEHT MCTOIWIEHHA, ONpeNeNAIWMKACA COOTHOWEHHeM k; = aQ?.
3HaueHHA @ ¥ b HAXONMIMCH IR KAXOOro BonocGopa no rpapwkam BpeMen-
#bro xona Q5 3a 19731976 rr. ¥ cocTaB/IANK COOTBETCTBEHHO A BacceiHa
p. duwma 0,85 u 0,086; nna Gaccedna p. Juusyau Kpuk 0,884 w 0,0677; nna
Gacceitha p. bynn Jleiik Kpuk 0,921 u 0,0496. Benwuuusl kyj; paccuMthiBa-
nMcs no dopmyne (2.28) . Ocrasnbhblie NapaMeTpsl MOLENH ONpedes/IuCh Kax-
oele 15 nHeir. KoadduuueHt croxa ans sBogocGopa p. IMiuma NmpHHHMAasCH
paBHbiM oT 0,9 go 1,0, npu BhIMajgeHun noxaeid on umen 3xavenue 0,7, a ona
ocTabHbIX pek H3MeHsica or 0,85 B anpene no 0,75 B uione u go 0,90 B cen-
1a6pe. ['papneHT Temneparypsl ans Gacceitda p. lumima pasHanca 6,5 rpag/km,
a 1A apyrux GacceliHoB BapbHpoBan ot 8,5 rpag/km B anpene o 9,5 B Hione
n 8,0 B cenTaGpe. 3a nmepuof cHeroTaAsHHUA K03 HUMEHT TaAHUA BO3pacTasl LI
aMepHKaHCKHX peK ot 3,5 1o 6,0 MM/ (rpam-cyT). Monens paGorana ¢ KOppek-
THPOBKOH N0 (aKTHYeCKHM 3HaYeHMAM CTOKA 3a Kaxble 2 MecAla M BeTHUH-
HaM 3aCHEXKEeHHOCTH, OmpelenieMbiM No naiHbiM MC3, u Ge3 KOppeKTHPOBKH.
Bbun paccuMTaHel ThOoporpadsl ctoka 3a 1973—1976 rr., npuyem OBa roga
MCTIOJIb30BAJIHCh /118 KaJMOpPOBKHM MapamMeTpoB, a [BAd rofa CUMTAJIHCh TIpOBe-
pOYHbIMH. beino HadpmeHo, 4To monmens onuchiBaer 82—86% daxTuuecknx
M3MEHEHHH CcyTouHbIX pacxomoB. Ommbka onpeneseHHs ce30HHOro obnema
cocraBnana 1-5%. :

Kak oTmeuanoch paHee, BBegeHHe B MO[e/b CMYTHHKOBOH HHGopMaLuu O
3aCHEXXEHHOCTH MOXET YMEHBIUHTD OIUHGKH, BbI3BAHHBIE l'lOl‘pEllﬂ‘IOCTﬂMH
onpeiesieHHs OCafK OB U MX 3KCTPANONAUMH N0 BpIcOTe H Ha GoJbIuMe paccTof-
HUMA TpH peaKOH CHeroMepHoH M ocagkomepHoM ceTw. Hampumep, B paborax
[45], [65] npemnoxeH cnocod KOpPpeKTHPOBKH Mo AaHHpIM UC3 OCHOBHBIX na-
pamerpoB Mofend leHncoBa — kodduumenTa crauBanua k, (popmyna 2.8)
M K03puuueHToB k; M k3 B (opmyse BBICOTHOrO pacmpefesieHHs 0CaJkoB
{2.1) c Tem, uToOBI pacueT 3acHeKEHHOCTH M CHEr03anacoB C MCMpaBIeHHBIMH
BE/IMYHHAMH MapaMeTpOB MpHBeJl K 3HAaUeHHWAM BbICOTbl CHErOBOH JIMHHH, paB-
HBIM 3TaJIOHHBIM.

[lo cnocoBy oueHKY 3acHEMEHHOCTH Pa3NIMualoT 1B THNa MOZlenedl — MOIEINH
[AeTePMHHHCTHUECK OTO MNpHOMxkeHuA, Tpebylomue ee NpAMBIX H3IMEpPEHHH
(tuma [151]), n xanuGpyembie MOJe/H, B KOTOPHIX HMHTHPYIOTCA HaKoOIUIe-
HHe u abnAwma cHera (tuma [170]). B mocnemHem cnydae HETOYHOCTH B OTpe-
JemeHHH 3aCHEeXeHHOCTH KOMIMEHCHPYHTCA MpPH ONTHMH3ALMKM TMapaMeTpoB
MOIENM Ha OCHOBe pANOB HaOmo/IeHHi 33 CTOKOM M CTOKO00Gpa3yoiMMH
daktopamu. B mozenu mepBoro Tma, paspaGoraHmoit A. BpayHom, [Dk. XaH-
Hadoprom u P. Xonnom [135], 3HaueHMA cTeneHH 3acHexeHHOCTH BoAocGopa,
onpepnensieMple no paHHeiM MC3, BBOOATCA HEMOCPENCTBEHHO B PACUETHYHO
3aBucHMOCTh. C MOMOLLBI0 NAHHONH MOMIENH BBITONHAIKCH pacueTsl ruaporpada
croka ¢ BonocBopa p. Kurrc (Cveppa-Hepana, Kanudopnusa, CIIA) mwiowansio
okoJio 4000 km? ¢ Beicotamu 300—4300 m. HazemHble exxemecAyHbie H3Mepe-
HHA cHerosanacoB B GacceiiHe npoBoauiuck Gonee 50 net, camoleTHbIE a3po-
¢beMKH — okono 20 ner, ciyTHUKOBbIE CheMKH — ¢ 1973 r. Jlna pacueta cHero-
TasHUA GacceiH 6bu1 pa3duT Ha 150-MeTpOBbIE BRICOTHBIE 30HBI. TaAHHE B KaX-
[0l 30He CYMTA/OCh MpOMOPLUHOHANLHBIM TeMMepaType. BomoynepxHBaioLias
CMOcOBHOCTL CHEra yuuThiBanach Cledyiownm obpazom. CToxk w3 paccMaTpw
5.3ak. 1316 65



BaeMOM 30HBI HAYMHAJICA, KOI[I@ OHa HaXOMM/IACh HIDKE TpaHWIbl obnacTu mo-
BBIUIEHHOH TJIOTHOCTH CHera, 2, T.e. Korga pech cHer Obl/l HAMOJIHEH BOIOH.
3HaueHHe MOCTYIUIEHHA Ta/oi BOIBI HA MOBepxHOCTh i-H 30HBI Fy, M*/c, pac-
CUMTBIBAJIOCH 110 opmMyTe

= ka,-FgSO TH yﬂTj s . (2-40)

roe o; — koddduument croka, F; — nuiom@me 30HBI, Km?; Somu i — HONA 3a-
CHE)KEHHOH IJOIUAM 30HbI, PACTIONOKEHHOH HIDke z,; AT; — pa3sHOCTh 3Haue-
HHI TeMMepaTypsl BO3AYXa M MOPOrOBOH TeMIEpaTyphl paiHauMOHHOr O TafsHHS,
npHHUMaBIueica paBHoil —1 °C; k — K03 hHIMEHT CBA3M TagHHUA C TeMMepaTy-
poit W mnowaneio, paBHeld 0,024. 3HaueHus TeMIepaTyp PacCUMTHIBAIIMCD C TO-
MOIUIBK TeMIepaTypHOro rpaJHeHTa MO [aHHBIM TpeX MeTeoCTAHIMH, pacrony-
*eHHbIX B GacceiiHe. 3HAUeHHA Z, BBIYMCIIAIIMCH C OMOLUBI0 IMIHPHYECKOF 3a-
BHCHMOCTH

zy = 945K(1,009)" + 0,00987(T; — 55,5)/K, (241)

roe K — xoapduument, onpenensemsiil CpefHUM KOMMYECTBOM TaJlOH BOIbI B
cHere | anpens; { — KOJWYECTBO OHEH, oTcuMTbiBaeMoe ¢ | ¢espansa; T =

N
= Z 0,96’1‘,, rie j = O coorBetctByer 1-my AuBaps, [lpu pacuere rupporpada

j=0
CTOKA ¢ KaX/10M BBICOTHOH 30HbI NPHHHMAIOCh,, YTO Y4CTh MOCTYIUIEHHH BOIbBI
pacxomyercsi Ha 3alOHEHHWE eMKOCTeH, a [pyras uyacTb TpaHchopMHpyercs.
CuMTanoch TaKxe, YTO CYLIECTBYET HEIPEPLIBHBIH CTOK W3 €MKOCTEH, BE/JIMYMHA
KOTOporo B Mo6Ofd MOMEHT BpemeHM NpHHHMAlach PaBHON 6% CymMMapHOro
obbema.

Ecnu B mopenax, TpenHA3HaueHHBIX /1A BBIYHCIIEHHA THAPOTpada, NOKphbi
TOCTh CHErOM MOJXKET MCMOIb30BaThCA B KayeCTBe BXONHOM XapakTepHCTHKH,
TO B MOJEIH IUIA Ce30HHBIX MPOTHO30B OHAa BBOOMTCA KAaK HHIEKC CHe-
TOHAKOIUIEHHA M OXWIAeMbIX B TOCHefyiOlMe MecAusl 00beMOB CTOKa.
Ilpn sTOM ee 3HaYeHHA HOIKHEI OBITh NpPHBA3AHBI K YCIOBHAM 3a/1eraHus
cHera B [aHHOM romy. B paBore fI. Maptunua [162] paccmMoTpeH Bompoc
O CYUIECTBOBAHWM O[HO3HAYHOH CBA3M MEXIAY NOKPBITOCTBI0 TOpPHOTO BO-
mocbopa CHeroM M CHero3alacamMd B HeM, CBA3H, KOTopad Mornma Gbl Hc-
MONB30BaThCA [UIA TIPOrHO30B ce3oHHoro croxa, Ha npumepe momocGopa
p. [luwMa B TeueHHe MepHOA CHErOTASIHMA MPOCIEXKEHAa pPa3HOBPEMEHHOCTD
CTAHBAHMA, BbI3BAHHA HEOJHOPONHOCTBIO PACTIpE[E/IeHMs CHEXHOTO MOKpoBa
B DacceffHe M yBeJTHUEHHEM CHEro3alacoB ¢ BBICOTOl, & TAKKe PA3IHYHOH CKO-
pOCTbI0 TagHHA B pasHbIX vacTAX OaccediHa, 3aBUCALLEH OT BBICOTBI MECTHO-
CTH M 3KCHNO3MIMH CKIOHOB. [loka3aHo, YTO creleHp 33CHEXEHHOCTH HA
pa3Hble HavyajibHble€ [1aThl YMEHbIUIAETCA [0 OOHOIO 3HaueHHs NpH cpaborke
Pa3MuHBIX OGbEMOB HayallbHBIX CHEr03anacoB. CBA3M 3HauYeHHH MOKPBITOCTH
BOMOCOOpa CHEroM M CHEro3amacoB AJIA JIeT C pajHON BENWYMHONR MOCHemHuX
CHJIBHO pa3nuuanuck. O6beMbI cToKa ¢ BoaocOOpa B roasl pasHON CHEXHOCTH
NpH YMeHbIIEHHWH CTENEHH 3aCHEeXCHHOCTH HAa OJIHY M Ty ke BEIHYMHY TaKxKe
CHIILHO padiinyanvch mexay coGoi, Taxum 0Bpazom, cTeneHb 3acHeeHHOCTH
Bogoc6opa He MOXET OblTh €IWHCTBEHHBIM MPEHKTOPOM MpH COCTABIECHUH
MpPOrHo3oB Tanoro croka. LA ycTpaHeHHs HeOIHO3HAYHOCTH €€ CBA3H C MAK CH-
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MajbHBIMHM cHerosanacaMH HeoOXOOMMO MPOBOHHTE KOPPEKTHPOBKY MO OaH-
HbIM Ha3eMHbIX H CMYTHHKOBBIX HabmoneHHH. :

[Ipr Mcnonp30BaHUK MOKPHITOCTH B K4YeCTBe BXOTHOM Xapak TePHCTHKH ee
3 [@YeHHAM, oNpefesiseMbIM MO CNYTHHKOBBIM [@HHBIM HA KAXKIYI0 JOCTYIHYIO
1Ty B TeYeHHe rofia CHErOTafAHHA, CTABATCA B COOTBETCTBHE NIOCTPOEHHbIE KpH-
Bbi¢ ucToweHuA. [Ipu nepexone OT MMWTALMOHHOTO MOIETMPOBaHHA K omepa-
THBHOMY INIPOrHO3MPOBAHHIO CTOKA MOMMMO CNYTHHKOBBIX JaHHBIX O 3aCHe-
JKEHHOCTH BacceifHa Ha [EHb COCTABIIEHWA MPOrHo3a HeoDXOOMMO 3HATH BEJW-
YHHBI MAKCHMAaJTBHBIX CHET03aMacoB B HAyajle CHeroTa AHMS H OXKHIAEMON CYMMBI
CYTOYHBIX 3HAUCHUH Temmepatypbl. [1o 3THM NaHHBIM 3K CTPaNOMMpPYHTCS KpH-
BbIE HCTOLLIEHHA, 3a671ar0BpeMeHHOCTh KPaTKOCPOYHOTO IIPOTHO34 IPH MO0 GHBIX
pacueTax 3aBHCHT OT MpPOrHo3a Temmneparypbl. OcHOBa yCMEIIHOro MPOrHo3a cTo-
Ka MpH TAKOH NOCTAHOBKE — KadyecTBo MeTeonaHuuix. [lonoGueii nonxon Gein
MpHMeHeH [IJ1a pacyera rumporpada u obbema cesonHoro croka p. Cayr dopk
(Baccein p. Puo-I'panpe, roper Can-Xyan, Konopago, ClIA) miomassio 559 km?
¢ BoicoramH 2605—-3914 m [163, 175]. CpeaxecyTouHble pacXO[dbl BHIYHCIIATIMCH
Ha OCHOBE KaXIOIHEBHBIX JAHHBIX O 3aCHEKEHHOCTH 110 TPEM BBICOTHBIM 30HAM,
Ha Koropsle GbUT paspeneH BopocGop. CoBmameHMe pacCYMTAHHOTO M dakTHYE-
cKoro ruaporpagos xopouuee. PasHuua paccyMTaHHbIX 06EMOB CTOKA ¢ haKTH-
YeCKWMM JIJIF MaJIOBOIHOro, oDBIMHOTO W MHOrOBOJHOIO rofa cocTaBnsaiia
COTBbIe /10JIM TipolenTa, [Ipu BRIMOJHEH MM JAHHOT O pacyeTa CTPOMJIOCHh CEMEHCTRO
COOTBETCTBYWIUHMX pa3HBIM CHET03aMacaM KPUBBIX CBA3M CTEMEHH 3aCHEXeH-
HOCTH ¢ YHCJIOM rpamyco-gHert (puc. 6) [175]. CreneHp 3acHe:xeHHOCTH IJIA
KaX/10# BBICOTHOM 30HEI omnpesessanacs no cHumkam ¢ UC3 "Landsat™. Cpeane-
MHOrofleTHee 3HaueHHe CHEro3anacoB B BacceiiHe K Hauasy cHerotasguua W (cm)
PpaccuMThIBanock no opmyiie

W= Y/a - x,

nonyyeHHOH U3 ycnoBuA Y = a(W + x), rne x, ¥ M & COOTBETCTBEHHO KOJH-
YECTBO OCAIK OB, CM, C/ION MOJIHOTO CTOKA, CM, H CPENHHI K03 HIHEHT cTOKa
3a nepuon cHerorasHus. [Ipu cocTaBnenuu nmporHosa ofbema croka B Hauasle
3TOro rnepuoaa 30HaJIbHbIC KPHBbIC HCTOLICHHA [1JI8 BCErO CE30HA el1le HENW3BECT-
Hol. [lpy Hanwuum u3amepennil cHero3anacoB B GaccedHe BO3MOXKEH OTHOCHTENbHO
NpaBuUIbHbIH BpIGOP MONMGULMPOBAHHOH KPUBOA M3 HMEIOILETOCA MHOTOJeT-
Hero Habopa. Uepes HecK OJIbK 0 HeZle/lb MOcTie Hauajla CHeroTasHus, CTpOA CBA3b
CTeleHH 3aCHEKEHHOCTH, ONpenenieHHoMi no chwmkam ¢ UC3, ¢ cymmapHbim unc-
TIOM rpafyco-gHed, NMpoBepAOT, HACKONMPKO MOJTy4YeHHas KpUBas COBMAjaeT ¢
NepBoHAYabHO BhIGpaHHOM, [Tpu XOpoLueM COBMAICHHH POLOIDKAKT BhIYMCITe-
HHe TI0 MOMENTH CHETOTafgHMA Q0 MOJHOro CXOMIa CHEra, a ce30HHbI 00hem nony-
YalT NP CYMMHPOBAHHH €XEeOHEBHBIX pacxomor. Jlna ofpeneneHHs BennuHH
rpamyco-gHel MCMONb3yl0T NAHHbIC JONrOCPOYHOro MPOTrHO3d CPEmHECYTOUHBIX
Temmepatyp. Ecnu mpoilecc TagHMA NMpPOMCXOOHT Me[lJIeHHEe, WeM OMNMCHIBAET
BLIGpaHHaA KpHBAA HCTOWIEHHS, [UIA aNbHEHIIEro NPOrHo3a CToKa nonbupaet-
CA Opyras KpHBas, cOOTBETCTBYWWAA 6OiblIAM cHerosamnacam. Uem TouHee
HCXO[HAs OlEHKA CHEro3anacoB, TEM MeHbllle GymeT MOTHHUMPOBATBCA NepBO-
HauanbHbif HPOrHO3 cToKa. Texkyllne YIydIneHusas MOTYT GbITh TOCTHTHYThI MTPH
KparkoCcpOYHOM  TIPOrHO3MpPOBAHHH, TpebyiolieM eXemHeBHBIX IPOrHO30B
TeMNepaTypbl B TeueHue Bcero mnepuona 3abmarospementnocty. [logo6Hbli nopa-
X0 ucnonb3osad Sl Maprunuem [164] nns npornosa cpeanecyToUHbIX OpH-

(2.42)
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Puc. 6. CBA3M CTeleHH 3acHe)eHHOCTH Bomocbopa Sqry U cyMM Tpagyco-nHedt LTy (cemelt-
CTBO KPHBBHIX HcTouleHust) nns Gacceitna p. Cayt ®opk (ropsl Can-Xyan, Konopano, CIIA) .
Iudpbl ¥ KPHUBEIX COOTBETCTBYIOT CPeIHHM 34 MEPHO/L CHelOTAAHUA 3HaYeHWAM CHerosara-
coB, cM B.3. [175]

HatT rugporpaga B peanbHOM MaciuTabe BpeMeHH. Ha nopepieHue K puBBIX HCTO-
LLleHHA K pOMe TeMIIepaTyphbl BO3/lyXa M Ha4ya/IbHbIX CHET03allacoB BJIMAET YacTo-
Ta CHeroNagoB BO BpeMs CHeroTagHuA. BoiGop THNa KpuBOH [1JIA Havasia ce30Ha
TASHHA TIPOM3BOMNTCA MO HAHHBIM O 3aCHEXEHHOCTH, TOTy4YeHHBIM ¢ NOMOILLBI0
WC3, u o0 HayaJbHBIX CHerosafnacax, (PUKCHpYeMbIX aBTOMATH3HDOBAHHOW
CHCTeMOW TeNleMeTpHH cHexHoro nokposa SNOTEL [149] (pasnen 1.5). Tlo
HEeIbHOMY NPOTHO3Y TEMIIEpaTypPhl M H3BECTHOMY KO3hHIMeHTy TAAHUA pac-
CUMTBIBAETCH CIJIOH CHera, KOTOpHIA cTaer 3a Hegemo. [lo BpIGpaHHOH KpHBOH
HCTOWIEHMA Ha He[e/io BIepe] OLESHHBAKOTCA €XEIHEBHBIE 3HAUEHUsA TOKpPbi-
TOCTH, TOJILMHBI CHEXKHOI O MOKPOBA H CHET03aNacOB, KOTOPbIE HCMOJIb3Y TCHA B
Mofenn ¢opmHpoBaHHA cToka [174] miuA MporHo3a cpegHECYTOUHOTO TMAPO-
rpada wa 1, 2, 3 ... 7 nHelk. KoppextupoBka BriGpaHHOW KPUBOW MPOBOIUTCA
TAKKe 110 CITYTHHK OBBIM J@HHBIM O 3aCHEXEHHOCTH.

BoamoxHocTs GbICTPOrO MCNOMb30BAHHA CIYTHHKOBBIX JAHHBIX O MOKpbI-
TOCTH I IPYTUX XAPAK TePUCTUKAX CHEXHOrO MOKPOBA MpPU COCTABIEHHU OMe-
PATHBHOTO NpOrHO3a CTOKAa ¢ MOMOILBI0 MOJENH MogpasymeBaeT NpOBe/eHHe
4BTOMAaTH3HPOBAHHOH 06paboTK U IHCTAHIMOHHOH HHGopmauuu Ha IBM. Ilpu-
Mep MOCTPOeHMA PasBUTOH MOMIEIH, Tpe[HasHAYeHHOM 1A MMHMTALUH U NPOrHO-
3a CHerosanacos M rugporpada Tanoro cToka M pacCYMTAHHOW HAa PEryIApPHYI0
KOpPPeKTHPOBKY MapaMeTpOB MO [aHHBIM HA3EMHOW CHEroChbeMKH H HHpoOpMa-
uun ¢ UC3, npusenen B paGore [189]. KanuGposka mapamMeTpos H MpoBepKa
MO/eNH OCYIUECTBIIANMCh HA NpHMepe BogocBopa p. Bunmpamc ®opk (nputox
p. Konopano, ropsr Lentpansupie Komnopano, CIIA). U aBTomaTH3MpOBaHHAs
06paboTKa CIYyTHHKOBBIX [aHHbIX, W BBOI HMHGOPMANMH ¢ OUADPOBAHHOH
Kaptpi, ¥ non60p napametpcm MOENYW OCYWECTBIAIUChE MO KBagparaMm CeTKH
pasmepoM 5,76 ra, Ha Koropsle Gbul pa36ur BopocGop. Uis KaxION AveHKH
PETHCTPUPOBAJIMCh JIAHHBIE O TOMOrpacuM, PACTHTEIBHOCTH, MOUBAX M T.O. —
Bcero 06 11 xapak TepucTHKAX.
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Monens coctout M3 Tpex 6/10KOB. B mepBOM M3 HMX AYEHKH ¢ GIM3KHMH
3HaYeHWAMH TnapaMeTpoB Bofocbopa oObegMHANMCH B Tpynmbl (yuyacTKH mo-
BEpPXHOCTH), packnaccHpuuHpoBaHHble no 8 rpapaumam. HcenemosaBiascs
BEPXHAA wacts BomocOopa Miomambio 231 KM? GbUla 3aKIIOYEHA B Npenenax
BHICOT MecTHOCTH 2743—3658 M M Bkmouana B ceba 93 TakHX YKpyTNHEHHBIX
y4acTKa, 711 KaXAOro M3 KOTOPBIX PACCYMTBIBAJIMCH BBICOTHI, YKJIOHBI, IKCIO-
3MUUM ¥ TUMBI pacTUTeNbHOCTH. B oToMm ke Ornoke xpanwnace wHpopmamms ob
MCTIONB3YeMbIX MPH MOIEJIHPOBAHHH CHeTOHAKOIUICHMA M CHEroTafAHHA 3aBH-
CHMOCTAX MeXOy THApOMeTeodjleMeHTaMH M Xapak TepucTuKamu Bomnocbopa,
TAKHUX, KaK 33aBHCHUMOCTH TeMIIE€PATYPbl BO31YXa H OCA[IKOB OT BbICOTBI.

Bropoi 6ok momenn — 610K GOPMHpPOBAHHA CHEXHOTO MOKPOBA M CHETO-
TASAHUA, paCC‘l]'ITbIBaeMblx s Kaxnoro u3 8 KnaccoB, B kauectse BXOIHBIX
XApaK TePUCTHK PACCMATPHBAJIHCh €XKECYTOYHBbIE 3HAYEHHA OCA[KOB M MaKCH-
MalbHOH M MHHHMMAaJbHOW TemrepaTyp Bo3ayXa. PagMaunoHHbie JaHHbIE GBUTH
nonyveHbl MHGO MO pe3ynbTaTaMm HeNoOCpenCcTBEHHBIX HamepeHuid, immbo c mo-

' MOILBIO PErpecCHOHHBIX COOTHOILEHHH Mo HabnoneHUAM 3a Temmnepatypoi. [lo-
cnennue ObUTM HCNONb30BaHbl TAKKe [UIA pa3feneHHs OCaJKOB Ha KHMIKHe,
TBEpIOble ¥ CMellaHHble. 3HaYeHHA TeMIepaTyp pacCYMThIBaJMCh N0 Temllepa-
TYPHOMY TpagHeHTY OTHEbHO /1A 3HMHEro M JIeTHEro MepHofos., BeixomHsl-
MU XapaK TEPUCTHKAMU 3TOrO OJI0KA ABNANKCH IHAYEHWA CHErO3aliacos, Temiie-
PATYPbI CHEXHOr o MOKPOBa M e HiKTa BIIaXXHOCTH NMOYBbI Ha /1100YI0 JATY.

Tperuit 610K CIyKHT [OJIA pacyeTa rugporpada CToKa MO BelTHYMHAM TM10-
CTYMJIeHHsl TAaJlOH BOIbI M OCafKOB. B Hem OlEHHBaKTCA Be/MYHMHBI PACXONOB
MOBepXHOCTHOH M Oa3zHCHOM COCTaBIIAMIIMX CTOKA, @ TaKXKe BK/ag B THOPO-
rpad 3a cueT MOANOBEPXHOCTHOTO CKJIOHOBOrO crekaHus. [lockoneky ckopocts
BMHTBIBAHHA B paccMaTpHBaeMoMm GacceiHe MpeBhIllalia HHTEHCHBHOCTH CHEro-
TAAHKA W BBIMAZIEHHA OOXKOAEH, MMMTHPOBABIIMACA MOBEPXHOCTHBIA CTOK MOT
HaG/mo1aThCA TONBK O TPH MOJIHOCTHIO HACBILIEHHOM MOYBEHHOMN. TOpH30HTe. [lns
pacyeTa TOANOBEPXHOCTHOrO CKJIOHOBOTO CTOKA MCNOJIb30BAJIMCh YpPaBHEHUA
Japcu u HepaspeiBHOCTH. PasHuua CyTOuHbIX 0GbeMOB MOCTYIJIEHHH H CTOKA
paBHa U3MEHEHMAM BJIAaro3alacoB MOYBbI H cpaboOTKe MIIM IOMOTHEHUIO0 3aM1acoB
IPYHTOBBIX BOI. B TeueHue Nepuoa cHeroTafAHMa GbUIO 3a(hMKCHPOBAHO MX TO-
TO/HeHue, JlaHHble HAa3eMHON CHErOMepHO# CheMKH H CNYTHHKOBas MH$OpMa-
LUMA O 33CHEXEHHOCTH MCMOJb30BaJMCh WA Moabopa KpUBOH CBA3H MEXIY
3TUMH TIapaMeTpaMM, COOTBETCTBYIOLUEH OINpeae/IeHHbIM 3HAYEHMAM BBICOTHI,
IKCMO3MUMM, DPACTUTENBHOCTH M T.1. KoppeKTHpopKa BelWudH NOKPHITOCTH
M CHEro3anacoB MO CIYTHHKOBBIM [IaHHBIM MpPHBEJIA K COBMNAJEHHI0 3HAYCHHH
00beMOB CTOKA ¥ GJIM3K MM 3HAUEHUAM THApOrpada.

* ok ®

B npaHHO#A riaBe Ha KOHKPETHBIX NpHMepax MpoOC/exeHO Pa3BHUTHE K OHLEMN-
TyajbHbIX Mofienedl (pOPMHPOBAHHA TAJIOro CTOKA — OT MPOCTHIX K OppelIALHOH-
HBIX CBsi3eH, HCMOMb3yeMbIX [1JIA pacyera o6bEeMOB CE30HHOrO CTOKa, 10 MOfe-
Tiel, NO3BOJAMNIIMX COCTABJIATL MPOTHO3 rHaporpada cToka B pealbHOM Mac-
wrabe BpemeHH. KauecTBo 3THX pacueToB H MPOrHO30B MOXeT ObITh YIYULIEHO
TNPH yyeTe BO3MOXHBIX OIIMGOK, BbI3BAHHBIX, B YACTHOCTH, CIIEdY FOLLIMM.

1. HeTouHocTsi0 oOmNpefesicHHA MapamMeTpOB MOJIENH BC/IE[ICTBHE HeyueTa
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HX BpPeMEHHOH MIIH TPOCTPAHCTBEHHOH H3MEHYHBOCTH, OTCYTCTBHA MpEICTABH-
TeNbHBIX H PEryJApHBIX JAHHBIX VA HX KaJHGPOBKH, CIIOXHOCTH MPOBEPKH
ONTHMH3HPYEMBIX Heh H3IHUECK HX K 02 HIHEHTOB,

2. OnpepeneHHBM HECOOTBEICTBMEM CTPYKTYyphi MOAENM XapakTepy Hcce-
JIyEMBIX TPOUECCOB, @ TAKKE BBIHYKICHHBIM OTCYTCTBHEM [ETAIM3AUMHM IpH
OIHCAHHH NPHPOIHBIX YCIOBHH BacceiHa.

3. Hcnomb3aoBandeM OLIMOOYHBIX 3HAUEHHH BXOOHBIX XapaK TEPHCTHK BCIEN:
CTBHE HETOYHOCTH M Hepenpe3eHTATHBHOCTH JAHHBIX H3MepeHHH Ha BogocOope,
GoMBIMX MOrpPenHOCTed OCpeJHEeHHH H 3KCTPAaNonAUMH, a TAKXKE 3a CYeT H3-
MeHeHHsI HCXOOHBIX JAHHBIX B MepHON 3aGraroBpeMeHHOCTH MporHosa. OmuH
H3 MyTell yMeHbIIeHHA OWMOOK, BbI3BAHHBIX Ha3BaHHbIMH NMPHYHHAMH, COCTOHT
B MNpHBJIEYEHHH CIYTHHKOBBIX JAHHBIX O COCTOAHHH NOICTHIAWILEH MOBEpX-
HocTH. [lpH Bhiycke NMpPOrHO30B B peabHOM Macimrabe BpemeHH oGpaGorka
panubsix C3 momkHa Mpou3BOOHTLCA ¢ momoiusio IBM. Tipn atoM B cTpyKType
MOMIENH criefyeT NMpeayCMOTPETh BO3MOXHOCTb YCBOGHHA CITyTHHKOBO# MHGOpP-
MauHH. B nepcrnekTHBe cocTaBlieHHe TNPOrHO30B rHoporpacda cToka Ha 6ase gaH-
Hpix UC3 [OMKHO OCYUIeCTBNATLCA B eAMHOM nporpammHom Onoke obpaGor-
KH 3THX JaHHBIX, HIEHTHGHKAIHK MapaMeTpoB MOMIENH C YYeTOM MX MPOCTpaH-
CTBEHHBIX H BPEMEHHBIX H3MEHEHMHl M NpPOBEAEHHA TEKYLLeH KOppeKIHH Mpo-
MEXYTOYHBIX H BBIXOIHBIX XaPaK TePHCTHK.

IFTABA 3

MNOCTPOEHHE MOIEJIH ®OPMHPOBAHHUA TAJIOTO CTOKA
C HCNOJIb30BAHHUEM IAHHBIX HC3
HA NPHUMEPE BOIOOCBOPOB CEBEPHOI'O CKJIOHA
®EPTAHCKOW J1OJIMHBI

B pajioHax pa3BuMTOro monuBHOro 3emnefenus B Cpemueidl A3MM OCHOBHOM
MCTOYHHK OpOLUEHHA — TANIBIH CTOK HECKOJIBKHX KPYIHBIX H MHOTOYHCIIEHHBIX
HeGonbLIMX rOpHBIX pex. HamBonee palMoHATBHOE €ro MCIMONb3OBAHHE B COOT-
BETCTBHH C 3alIpOCAMH CeJIBCKOTO XO3AHCTBA 3aBHCHT OT BO3MOXHOCTEH OLEHKH
BOJHOCTH peK Ha MEpHO[ BECCHHe-IeTHero nosoponsa. CocrapneHue NporHo3oB
ruaporpa)oB CTOKA peK UIA ITOr0 MHTEPBA/Ia BpeMEHH CBS3aHO ¢ BBIABIIEHHEM
BPEMEHHEIX. H3MEHEHHH 3aNacoB BOIBl B CHEXHOM IOKpPOBE HA PA3JIMYHBIX
BBICOTAX PEYHBIX BOAOCOOPOB M TOMOMEeHHA CE30HHOH CHEroBOH I'DAHMILBI,
@ TaKyke 3ABHCHMT OT 3HAaHM#A 3aKOHOMEDHOCTEH Mpouecca CHErOTasHHA B ropax.

B mauHOW rnase anropurMu3auMs MPOUECCOB HAKOMNEHWA U TAAHMA CHEra,
4 TaKe MOCTYIUIEHHA T&NIOH BOMBI HA NOBEPXHOCTh BOAOCGOpa BbINOIHEHA
C pacyeTOM Ha HCMOJIb30BAHHE B MOJENH CNMYTHHKOBBIX HAHHBIX O IHHAMHKE
3aCHEXEHHOCTH peyHoro Gacceiina. [lomyuenne Takoit HH(opMaMK ¢ CyTOYHO#M
AHCKPETHOCTBIO MO TeNeBH3HOHHbIM CHHMKaM ¢ HC3 nosponser onmpenensith
napameTpbl MOJeTH (GOPMHMPOBAHUSA CHEXHOI'O MOKPOBA M NMOCTYIUIEHHA BOJIbI
Ha TNOBepXHOCTh FOPHOro Bojocbopa Ge3 MpUBIIEYeHHA [JAHHBIX O CTOKE. B 0T-
CYTCTBHe CMYTHHKOBBIX [aHHBIX WOEHTH(HUKALHMA NMapaMeTpoB TaKoH MoMIeNH
H OIEHKa €€ TOYHOCTH HeBO3MOXHbI Ge3 npHCcOe/JIHHEHHS K Hed Gnoka TpaHc-
¢opmauum nocrynaromeit Ha Bofoc6op Bozbl B THAPOrpad CTOKA M MCTONB30-
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BaHMA [UIA 3TOH uenH HaGmoAeHHH 3a cTokoM. TOYHOCTH OMpeneNneHHA napa-
METPOB MOJIE/TH NIPH 3TOM MOXET OKa3aThCAl HeyAOB/IETBOPHTENbHOH.

OtpaBorka MoJeNH, PacCUMTaHHOM Ha HCmONb30BaHHe HHdopmaumny ¢ UC3,
NpOH3BOAMIIAch Ha NpuMepe Boocbopos pex T'apacait (I'apa-Cait) u Kaccancai
(Kaccan-Caii) , pacnoJTO’KeHHBIX Ha 0)KHOM MaKpockJloHe YaTkanbckoro xpebra
(3anapgueiii Tane-llans). Ilo cnyTHMKOBBIM CHHMKaM BOAOcOOpOB B BHIM-
MOM [IMAfa30oHe OMpENeNsANuch pa3sMepbl IWIOMADM NOKPHLITOH CHETOM YacTH
DaccedHa, a Takyke MpPOCIEXHBAIOCh IBHXXEHHE TPAaHHIbI CHEXHOTO MOKpPOBa
3a Bechb MEPHON cHeroTasHus. Ilo pe3ynbTaTaM CpaBHEeHHS 3HAYEHWH BBICOT
CHErOBOW rpaHHIlbI M [ONH MOKPLITOH CHEroM IUIOWAIH BOfOcGOpoR 3a pas-
NIHYHBIE CPOKH O0Ka3aJloCh BO3MOXHBIM OMPENETHT OCHOBHBIE MapaMeTphl
MOfIeNH. 3HaueHMs HEKOTOpPBIX M3 HHX, TaK e KaK M CTpYKTypa MOIEIH,
YTOYHAIIHCh IO pe3yNbTaTaM 3KCHEJHUMOHHBIX HCCIIe[IOBaHHH, IPOBOIMB-
LIKMXCA B HA3BAaHHBIX peYHbIX OaccedHax crmeunanncTamu MHCTHTYTa BOIHBIX
npo6nem AH CCCP npu Hamem yuactud B 1980—1982 rr.

M3-3a orpaHHyeHHOCTH B Mpe[enax pacCMaTpHBaeMbIX BomocObopoB 0Obema
METEOPONIOTHYECKHX M CHErOMEpHbIX HabNIoNIEHUHA MONyYeHHe BEPTHKAIbHBIX
npodHIed METe03TeMEHTOB H XapaKTEPHCTHK CHEXXHOTO MOKpOBa OCYIIECTBIIA-
70Ch C MOMOIIBI0 JKCTPAMONALUMH MMEBIUMXCA MAHHBIX [0 MAaKCHMATbHOH
H MUHMMANBHOH BBICOT GacceiHOB, a TaKKe NpPH HCTIONB30BAHMH pPe3ysIbTaTOB
H3MEPEeHHH, NTPOBOIMBILHMXCSA HA MPHIETAI0ILMX TePPHTOPHAX.

3.1. MPHPOHBLIE YCIIOBHA H F'HOPOMETEOPOJIOrHYECKAA H3YYEHHOCTH
UCCIIEOYEMBIX BACCEHWHOB

Paiton uccnenoBanuii, BrTlovarommii B ce6a Gaccedinbl pex I'aBacait u Kac-
caHcad, orpaHuMuyeH xpebramH, BXOOALIMMH B 3anagHyr yacts TaHe-llaHbckok
ropHOH cHcTemsl: ¢ ceBepa — Yarkanmbckum, ¢ 3anaga — Kypamuuckum. Ha
BOCTOKE ero ecTecTBEHHOH rpaHHueil ABnswTcA oTporH Yarkaneckoro xpebra.
C rora pexu npenupyiorca Cepepo-DepraHcKHM KaHaIoOM.

Ilo ycnoBHAM GOpPMHpPOBaHHA CTOKa paccMaTpHBaéMble peuHble GacceHHBI
mano pasnuyanrca. Mctoku oBeMx pex HaxodATcA B paioHe cowleHenua Yart-
Kanbckoro H KypaMuHCKOrO XxpeGTOB B HECKONBKUX KWIOMETpax APYr o1
Apyra Ha BeIcOTax mopaAnka 3300 m.

Pexa TaBacaii [peHHpyeT 10ro-BOCTOYHBIH Kpail AHrpeHcKOro mrato. Bo-
HOpasfieNbHAA JIMHHA BepXHEH yacTH ee OacceifHa MPOXOIMT MO rpebGHAM rop
c Beicotamu o 3400 m. Yacre Bogocbopa, HAXOOAIIAACA B Tpelienax Heclemye-
MOr0 yuyacTKa, pacrojioxeHa Bbimle ¢. ['aBa (3ambIKamonmi cTBOp), OKOIO
KOTOpOTO peKa BBIXOMMT H3 rop (puc. 7). [Inomans n3yyaemoii vactu GacceiHa
BhiIe cTBOpa y c. I'aBa cocraBnser 657 km?, a IMHa pexu B Mpeaenax pac-
CMaTpUBaeMOro ywacrka — oxomo 60 km. Huxe c. I'aBa nouru Bech 06bem
cToka p. I'apacai pasbupaeTcs Ha OpoLIeHHe.
~ Bacceiin p. Kaccancait 1o 3ambIkaiomero ¢TBopa y Kuiuviaka Kei3svIToKoj
umeer mwrowams 1130 xm?, mo Yprarokoiickoro (Kaccan-Caiickoro) Bozo-
xpanwinua (yctbe p. Yproktni)) — 1240 km? (cm. puc. 7). Ha paccmaTtpuBae-
MOM yYacTKe WIMHOM oxono 70 KM A0 kuumaka Ksispntoko# p. Kaccancan
CO CBOHMH NPHTOKAMH ApeHHpPYET 3aMaJHYI0 YacTh HOXKHOro CKIIOHA Yarkane-
ckoro xpe6ra. Jlo BbhIxOma B Tpearopbfi y 3aMbIKAIOLIEro CTBOpa OHA Teyer
Ha BOCTOK H 0-BOCTOK MO HAMpPAaBIEHHI0 CHMHKIIMHANBHOW BriajuHbi, oOpaso-
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Hamawr au

Puc. 7. Cxema pafoHa MccnenoBaHHMR

BaBLIEHCA MeXIY KpYIHBIMH pa3IOMaMH IUMPOTHOTO HANpaBlieHHA [54].
B GacceiiHe pexkM MMeeTCA TaKiKe pAN IPYTHX TEKTOHHYECKHX pa3pbIBHBIX
HapyIUEeHWH, ¢ KOTOPBIMH, MO-BMAMMOMY, CBSI3aHbI BBIXOJbI MOJ3eMHBIX BOJ
B HH30BbAX. BbicoTel rpeGHeli rop B GacceiiHe HaxomaTca B npepenax 3200—
3500 M, a B BepxoBbAX JIeBOro NMpuToKa — p. Tepekcait — gocturanTt 4300 M.
I[lepenazmpl BBICOT Ha paccMaTpHBaeMbIX yuacTkax oGeux pex okxomo 2500 m.

Cxnoner Kypamunckoro W 3anmagHoi vactH Yarkansckoro xpe6ra, BKIIio-
yaromied Gacceiin p. I'aBacai, crioxeHbl B OCHOBHOM H3BEpXKEHHBIMH TOPOJAMH
rpaHOIMOpUTOBOro psAma. Boctounee p. I'aBacait B Yarkansckom xpeGre mpe-
MMYILECTBEHHO pAaclpOCTPaHEHbl CJIAHIbl C MPOCIOAMH MeCYaHHKOB, Xapak-
TepH3yeMble HEOONBILIOH BOAOOOGHIBHOCTBIO MW HEBBICOKOH MHHEpATH3aLMeH
nom3eMHbIX Bozl. B Gaccefine p. KaccaHcait BynmKaHHYeCKHe TIOPOIE! BCTPEYAIOT-
A TOJIBKO OT/Ie/IbHbIMH BK parjIeHHAMH.

Ina 3anagHol uvactu Yarkanbckoro xpe6ra, ABNA0LUEACS CeBepo-BOCTOY-
HbIM KpaeM AHIDEHCKOrO IUIaTO, XapaKTepHbl CIiakeHHble (OpMBI penbeda.
B BepxoBbax I'apacas u KaccaHcas 310 miato npefcTaBiser cOGOH XOIMHCTYIO
MECTHOCTb, TMOKPBITYI0 MeJIKO3EMOM H 3a[iepHOBaHHyw [54]. B BocrouHO#
yactH YatkanbckHii XpeDeT MepexOQMT M3 IIaTO B pacwieHeHHbId rpeGeHb
¢ GonblIMM KONMYECTBOM OT/ENbHBIX BepiuMH. TakoB, HampuMep, XapakTep
penbepa B Mcrokax p. Tepewcad. Cpemnmii yxion UYarkanbckoro xpebra ot
rpe6HA [0 momomBel 3—6° [54]. O6e pexw, crexas ¢ Yarkansckoro xpe61a,
npopesawT rinyGokue, no 500—700 m, yuienss, TaK 410 yxe B 10—15 kM or
[IaBHOIO BOJOPAa3fielia MeCTHOCTh TpeficTaBnAeT cOBOH IONMHBI pek, pasfieneH-
HBIX Y3KMMH rpebusamu [54]. B oBoux BacceiHaX HMeeTCA TaKke MHOTO IUIATO-
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o6pa3nbix yuactkoB. Ha nHe monuH M3-3a GOMBIIOA 3aTEHEHHOCTH CKJIOHAMH
MOXET CKalUITHBAaTbhcA 3HAYMTENIbHOE KONIHYECTBO CHera, CTaHBAIUEero no3xe,
YeM Ha OTKPBLITHIX MecTaX. JTO MOMATBEPXKIACTCA NAHHBIMH a3POBH3YAIbHBIX
Hablionennii B HMcclenyeMbix Gacceinax. BhICOTHOe TNONIOXEHHE CHEroBOWH
rPaHHLBI Ha [He [ONMH B GOMNBIIMHCTBe clyyaeB Gike K, NMONOXeHHIo ee
Ha CKJIOHaX CEeBEPHOHW 3KCMNO3HLMH, YeM Ha KOKHBIX CK/MOHaxX. B pesynsbrarte
ruaporpad Tanoro cToKa CTaHOBHTCA Bomee ITaBHBIM H PaCTAHYTHIM.

Ina xnuMaTa paccMAaTPHBAEMOTO paWOHa XapaKTepHbl KOHTPacTHOCTb H
Gonbluas H3MEHUMBOCTb MOTOmHBIX ycroBHi. [lon BnHAHMeM OOLIEH M MeCTHO#H
aTMocepHOR UMPKYIALMH Ha NOOBETPEHHBIX CKJIOHAX COXPAHAETCA MOHH-
)KEHHOE YBIIa)KHEHHWe MOBEPXHOCTH, 3@ HA HABETPEHHBIX CKJIOHAX — MOBbILIEH-
Hoe. Hepemko nHaGnmiopmaloTcs TemnepaTypHble HHBEDCHH B TPH3eMHBIX CJIOAX
arMocdepsl; cTeneHb OHGQepeHIHALHMH IUIAHOBOIO pacnpeeleHHa TeMIepaTy-
pbl CBA3aHA C JKCMO3HUMEA CKIIOHOB M COCTOAHMAEM OGNIaYHOCTH Haj paanuy-
HBIMH YYacTKaMH TeppHTOpHH. Camble kapKHe Mecslibl FOfla — HKJb H aBryCT.
HauBonslas cyToyHas TemmepaTypa BO3lyxa B mpemropbax — 26—28 °C, Ha
Bbicore 2000-3000 m — He Bbmue 10-20°. CpenHecyTOuHas Temmeparypa
BO3IyXa B Camblif XONOMHBIA MEpHON — ¢ AHBapa mno ¢espans —8, —10° —
B ropHOi uactu Gacceiia ® —3, —7° — B npenropesx. Ha ckionax Yarkans-
cKkoro xpebTa 3MMHHe BepTHKaIbHbIE I'PA[JHEHThI TEMITEPATY Pbl BO3[yXa MEHAKT-
ca ot 0,3 mo 1,4, a nernme ot 0,1 mo 0,9° Ha 100 m [54]. OcoberHocTH Hame-
HEHMsl TEMIIEpATYPHBIX T'PA[IHEHTOB Ha OTJENbHBIX YYacTKax FOpHbIX Oaccei-
HOB He M3yueHsl. Ha Beicotax mo 2000 M ycTo#uMBbI# Nepexod MpH3eMHOH
TemMnepatypsl Bo3ayxa uepes 0° TpOMCXOZHT BO BTOpOH MOJNIOBHHE Maprta,
a Ha BbicoTax Gomee 2000 M — Bo BTOpOH mexane anpens. OceHb0 OTPHUATEND-
Hble CYTOYHbIE TeMIepaTyphl BO3[yXa YCTaHaBIHMBalOTCA Ha Bhicotax 1000—
2000 M c cepemuHbl HOAOpA MO cepenMHbl OexabGpA, a Ha BeicoTax OGolee
3000 M — co BTOpO# MONOBHHBI CeHTAOPA. ITH CPOKH MANT MpeNCTABIECHHE
O MOMEHTAax HACTYIUICHHA NepHOOa MHTEHCHBHOIO CHEroTasgHWA BECHOH M Ha-
yana oGpasoBaHHA CHEXHOTO NOKPOBa OCEHBIO.

bnaropapa reorpapuyeckoMy TONOXEHHI0 MCCeyeMbIi palHOH moNy-
YaeT OTHOCHTEIIbHO MHOTO CONIHEYHOH OJHepruH, OocoOeHHO B INeTHee BpeM.
Mpuxon cymmapHo# famdauun B TIpeArOpHON 4acTH DacceHHOB 3a rof cOCTaB-
nser ~ 140 kkan/cm*,yBeNHYMBAACH C BHICOTOM BCIIEACTBHE YMEHBLIEHHSA TUTOT-
HOCTH M 3allbUIEHHOCTH Bo3gyxa mo 150-—155 kkan/cm? . Hanbonsume cpenHe-
MeCsuHble BEJMUMHBI CyMMapHO# pamammu (~ 20 kxan/cm?) HaGmopaorcs
B HioHe-—HIoNle, HaumenbiuKe (4—7 Kkan/cm?) — B nexabpe. FonoBble BemHuH-
Hbl pPaJMALMOHHOTO GanaHca M3MEHAKTCA 10 TEPPHTOPHM B Mpemenax 48—
50 xxan/cm®, HauBonbume ero mecsunsie Benwumnsl (8—11 kxan/cm?) npu-
XOOATCA Ha HioHb—HioMb [105] .

Benencteue pasHooGpasusa ¢opM penbeda H IKCIO3ULMH CKIIOHOB IO OTHO-
LIEHHI0 K BJIATOHOCHBIM TOTOKAaM BO3[lyXa CpeHerofioBbleé CYMMbl OCaIKOB
WA HccnemyeMoro paioHa uamensworca or 80—100 mo 400-700 mm [100].
HauMeHblMe romoBble CyMMBI OCagKOB NpH 3T1OM HaBniopmawrcA B GacceiiHe
p. TaBacaii, 3aHMMalouieM KpaiHee 3amanHoe nonoxkeHue. [lo Mepe nponBH-
MeHHA K BOCTOKY KOJMYECTBO OCAIKOB yBenuyuBaercAa. B monuuax Iasa-
can u Kaccancas B npemenax BeicoT 1000—1800 M ropmoBbie CYMMBI
ocamxoB cocraBnawT 300—400 mm. BHyTpHromoBoe pacnpemeneHHe OCaoKOB
OTHOCHTEJILHO pPaBHOMEpHOE C HEKOTOPBIM MX MNpeoGnajaHHeM B XOJIOOHOE
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BpeMA ropa. JloxmeBsie OCAAKH BhINAnaioT yamie B MepexonHble ce3owsl. [1po-
[OMKHTENBHOCT JIMBHeH MoxeT focTurath 20—25 4 ¢ MHTEHCHBHOCTBIO OT
0,1 mo 1,8 MM/MHH. MakcHMalbHasd MHTEHCHBHOCTb HOXAA 3,1 Mm/muH Bbula
sapuKcHpoBaHa B Gacceitne p. Kaccancait B mione 1957 r. [100].

TloABNEHHE CHEXHOIO TIOKpOBa Ha BuicoTax fo 1500 m oTmeyaercs BO BTO-
poil TMONIOBHHE HOAGpA, a CXOf CHEra — BO BTOpOi MOJIOBHHe Mapra. Ha Bhico-
rax 1500—-2500 M cHexHbIH IIOKPOB YCTaHaBIIMBAaeTcA NPEHMYILECTBEHHO
B KOHIe OKTA0GpsA, a cTaHBaeT B KOHIe anpens. B ropax Beimue 2500 m B KoHe
ceHTAGPA (GOPMHPYIOTCA CHEXHHMKH, KOTOpble CTAMBAlOT B JIETHHE MECHIIBI.
KpaiiHe HeJOCTaTOYHAA HM3YYeHHOCTb XAPAKTEPHCTIMK CHEXHHKOB HE TO3BO-
JfAeT B HAcTOfllee BpeMs IpOCIENUTh 3aKOHOMEpPHOCTH TagHHA CHera B 3aBM-
CHMOCTH OT W3IMEHEHMS METeOpONOTWYecKMX W [pYrux ycrnosuit. Mmerotcs
NULIL ODILHEe OLUEHKH XapaKTEPHCTHK CHEXHOTO NMOKPOBA Mo MPeAropHOH 4acTH
Gacceitna. Hssectno [100], 410 B cpemHeBBICOTHOH 30He IJyOHHA CHEXXHOTO
nokpoBa cocrtaBnaer 80—90 cm, B ormensHbie rogel — 105—110 cm. 3anmac
Boabl B cHere Ha BeicoTax oT 1400 mo 2200 m konebnerca ot 100 mo 225 mm,
pocturas B oTAensHele rogpl 300—350 mm. Tasnue npogonsxkaercsa 15—30 mued
¢ MHTEHCHBHOCTBIO 4—9 MM/[IeHb.

Ilounennsit mokpoB B GaccedHax pex I'apacait u KaccaHcait mpencraenen
MAJIOMOIIHBIMH TOPHBIMH JIYTOBO—CTEIHBIMM CYITTHHHCTBIMM M CYTITIMHHCTO-
me6HHCTRIMH NMOyBaMH. X BOMONpOHHIAEMOCTh BaphHpyeT B GONEIIMX Mpeme-
max B 3aBHCHMOCTH OT COJepxaHHs rpy6o-ckemerHoro marepuana. Hamesxusix
KOJIMYeCTBEHHBIX OLEHOK BIIMTHIBAMILIEH CMOCOGHOCTH MOYB paccMarpHBaeMo-
ro paHOHa NOKa He TOJYUeHO.

BopocBop p. I'aBacait mpaxtnuecku Geaneced. Hacaxnenus Bcrpeuaiorcs
B OCHOBHOM B MOiMe peKH. B BepxHeit yacTH GacceiiHa HMEITCS paspexeHHbIE
3apocnu apyd. TpaBsAHOH MOKPOB pa3pexkeH, a HA HEKOTOPBIX YYaCTKAX BBITOM-
TaH ckoToM. llpoKo pacnpocTpaHeHbl OCHINH U CKATTMCTBIE YYACTKH.

B Gaccefine p. Kaccancail cyllecTBYeT pacTHTENbHOCTh Pa3HbIX THIOB —
OT apueBOT0 peKonecsi M (QPYKTOBBIX CajIoB B MPEArOphAX M0 PEAKOIo
TPABOCTOS C €IMHMYHbIMH KAaplIMKOBBIMH [IepeBbAMM MO OCHIIAM M CKalam
B rOpHO# yacTH BopocGopa. 32% miomany HcceqyeMoi yacTH 6acceiiHa OKpbl-
Tl TYCTBIM TPaBAHBIM NOKPOBOM, 3apOC/IfAMH KYCTapHHKa M jnecoM. I'ycrora
TpaBsHOro MoK poBa B bacceiine ouenmupaetca B 48% [54].

ITutanve pex I'aacaii u KaccaHcaii cMellaHHO€, OCHOBHOH €ro HCTOUHHK —
Ta/Ibleé BOJL! CE30HHBIX CHErOB M YaCTHYHO [IOXIEBble BOIbI B NMEPHO MABOMKA.
JlennuxoB B Oacceitne p. 'aBacait Het. B Gacceiine p. Kaccancait — oguu marneHs-
KM nemHMK mromanpio 0,04 kM?, He OKa3bIBalolleH BIMAHUA Ha cTOK. Ilono-
BOIbe Ha OOEHX peKax HaUMHAETCA B MepBOH MONOBHHe ampesif, 3aKAHUMBAECTCA
B aBrycre. MakcumanbHbie pacxofipl BOJbI Ha peKax HaGIIIATCA B KOHIE
man — Havale miona. CpepneronoBo# pacxon p. I'asacait B cteope ¢. laBa
cOCTaBNAeT OKOMO 6 M /¢, a MaKCHManbHbiil nipebituaer 30 M3 /c. 3T pacxonsl
wia p. Kaccancaii y kuimaka KbI3bU1TOKOH cOCTaBIIAIT COOTBETCTBEHHO OKOJIO
8 M"l;'c u cBbiue 40 M /c. 3a Bpems MONOBOMBA, OGBIYHO COCTOSAIIETO M3 He-
CKOJIbKMX NaBOJOUHBIX BOJIH, Mpoxomur 80-85% romoBoro croxka. Mexenb
nposIoNKaeTcA ¢ ceHTAGpa mo mapr [100]. ‘

Bomst pex I'aBacait m KaccaHcait MHTEHCHBHO pa3GHpaloTcsi Ha OpOLLUEHHe
¥ XO3ARCTBEHHO-MMThEBbIe HY»pl. Tak, Hike c. ['aBa npakTHyecku Bech 06beM
croka p. ['aBacait pacrnpepensieTca No OPOCHTENbHBIM KaHAIaM M JIMIIbL B pef-
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KHe rofbl He3HauyMTeNlbHas €ro YacTh MO OCHOBHOMY pyciy HOXOAHMT 10 Cbip-
napbu. Ha p. Kaccancait Mexay ycTbAmu YpiokThl 1 Anabyxu s 1947 r. Beefe-
HO B cTpoit Yprarokoiickoe (KaccaHcaiickoe) pycnoBoe BOJIOXpaHWIHILE
Ce30HHOTO perynupoBanHa. B pe3ynbTare ecrecTBeHHbIH pexMM CTOKa B HHXK-
HEM TEUEHWHM peKH HADYIIWICA, B TO BpeMs KaK BHILE NO TEYSHMIO OH elle
COXpaHAETCA, XOTA B TpeAropHoii 30He GacceifHa Bce OOMBIIE CKA3bIBACTCA
XO3AHCTBEHHAA NEATENBHOCTh: PA3BMBAETCA OTTOHHOE CKOTOBOJCTBO, BEIYTCHA
ropusie BbipaGoTkH. Bepxnuil Obed) BOOOXpaHWIHILA MOJXKET CIYXHTb I'paHH-
ueH mByxX 3om Bacceitna p. Kaccancail: BepxHe# 30HbI MHTaHHA M TPaH3UTA CTO-
K& H HIXKHEH 30HBI HHTEHCHBHOIO XO3AHCTBEHHOTO HCNOJb30BAHUA PEYHBIX BOJI.

I'uppomeTteoposniornueckas H3yyeHHOCTh BonocBopoB pex [aBacait m Kac-
caHcad [OBOMbHO cnabasa. I'MapomMeTeoposoruyeckas craHuua “Ycroe p. Tepe”,
pacmoNokeHHas TMOCepe[MHe pacCMATPHBAEMOTO YYacTKa peKH Ha BBICOTE
1759 ™M, — enuHCTBeHHas MereocTaHuMsa B OacceiiHe p. I'aBacaii. B maHmbIX
ee HaGniofleHUHA OyeHb MHOTO TIPOMYCKOB, a yacTh 1976 u Becs 1977 r. craHums
6bula 3akpmita. B Gaccedtne p. Kaccancalh B npepgenax M3yyaemoro yvacTka
PEKH MeTeOCTaHUMH HeT BoBce. ['mmpomereoponormueckas cranuusa 'Ypraro-
KOHCKOe BOJOXpaHWIHLe ', HAXOIAUIAsCA Y HHXKHero Gpeda Ha Bpicote 1140 M
B 10 kM HMXe 3aMBIKAIOIIETO CTBOpa KHuuiaka KbI3pUITOKOH, pacronoxeHa
Ha rpanMile npearopuit M coberBeHHo Qepranckoi ponuHel. [losTromy naHHble
ee HaGnIOICHMH HE MOryT ObITh OTHECEHBI KO Bcemy BOonocbopy. Ha rpanuue
HCClelyeMOro yyacTKa Ha AHTPEHCKOM IUIato Ha BeicoTe 2286 m Gonee 40 net
neiictByeT cHeronasMHHas craHuua YI'KC Kuprusckoi CCP “Anrpen”, onm-
Kafimaa 3a Bopopaspenom Oacceitna p. Kaccancait. Mudopmauus ¢ o10i cran-
IMH TIO3BONIAET MONIYUMTh Tpe[cTaBlieHHe 00 HM3MEHEHHH MeTeoTeMeHTOB
H XapaKTePHUCTHK CHeXHOro nmokposa B ropax. Ha p. Tepexcait — camom kpyn-
HOM mpuToKe p. Kaccancait — y OMHOMMEHHOTO MOCENKa HAXOOMTCA MeTeonocT
"Tepekcait” (Beicota 2000 M) .

C xouna 20-x rogoB mo BecHsl 1976 r. B Dacceitne I'apacasg Ha BbIcOTax
1200—2700 ™M mpoBOIWIMCh Ha3eMHbIE CHEIOMEDHBIE ChEMKH, 3 TAKWKe OCY-
LECTBNAIMC HAGMIONeHHA MO TpeM CYMMapHbIM OcalkoMepam. JTH Ha6mio-
JeHHA MPOBOMIMIHCH HeperylsapHo. [To3TOoMy Ha MX OCHOBE He yJATOCh MOJY-
WMTh KapTHHY paclpe/lesieHds CHero3amacoB M OCaJKOB MO BeicoTeé GacceilHa.
Jlocratouno ckasats, yto #3 9 nooiemHux ner HaGnionenwit nonHet HaGop
NaHHBIX MMeeTcs NHiub g 2 ner. B Gacceiine p. Kaccancail He 6bU10 HH HazeM-
HOH CHeromMepHOW ChEMKH, HM peryifpHbIX HaOlwoneHHd 3a ocagkamu. B bac-
ceitHe p. I'aacaii Ha BeicoTax 2650—3200 M c 3umbl 1967/68 r. BeyTca HaGmio-
NIEHHsI 33 BBICOTOM CHEXHOrO MOKpOBa MO 9 aBHAJHCTAHIHOHHBIM CHETOMEp-
HbIM peiikam. Bepronetnple 007eTh COBEpLIAKTCA pa3 B MecAll. AHAIOrHY-
Hble HaGNMI[IEHHA 3a BBICOTOH CHEXHOro noxkpoea B Gacceitne Kaccancas Ha
BeicoTax 2700—3150 M nposonaTcs ¢ 3umbl 1977/78 r.mo 5 peitkam.

Pexxumubie HaGmiomeHHsa 3a cTokoM p. I'aBacait B mpefenax McClIeayemMoro
yuactka nposofsrcs Ha rugponocrax YI'KC Kwuprusckoit CCP c. T'aBa (c
1926 r.) u "Yerse p. Tepc” (pamom ¢ I'MC, ¢ 1933 r.), a Ha p. Kaccancait
Ha rupponocty YIKC Vagexcxon CCP "Keispmtokoi™” ¢ 1968 r., mocne 3akpsi-
THA Boanocta “Ycrse p. Yproktel” (nepuon paGotsr 1945-1967 rr.). CtBopsl
cen IaBa ¥ kuuaka Kpi3pU1TOKOH ABIAKNICA 3aMBIKAKOIIHAMM V1A HCCTEye-
MBIX BOIOCGOPOB peK.
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3.2. METOOHKA PACYETA TAJIOIO CTOKA

Kak roBopwioch B npeanuiyiieid riape, mis pacuera rumporpada rtanoro
CTOKA@ TrOpHOH peKH HeoOXOIMMO OMNHcaTh (OPMHPOBAHHE CHEXHOIO MOKPOBA
B peyHoMm OacceiiHe, BHIYHCIHTh NOCTYIUIEHHE TAJIOM BOJBI Ha ero MOBEPXHOCTh
M OLIEHHTh peaklHi Bogocbopa Ha MpuTOK Bonwl. IlomobHele TpeGoBaHUA OMpe-
OENHIIH CTPYKTYpY paspaboTanHOW MOjenu GOpMHPOBAHUA CTOKA, COCTOALLEH
M3 [BYX 4YacTei: MO/JelH obpa3OBaHUA M TASHHA CHEXXHOTO MOKPOBA M MOCTYI-
JIEHW BOJBI Ha TOBEPXHOCTh ropHoro OacceiiHa M MOMENH TpaHCHOpMAIMH
NONyueHHpIX NMOCTYIVIEHHH B rHAporpag cToka B 3ambikakouem crsope. Obe
YacTH MOJENH ODbeIMHEHb! B eiMHON Mporpamme pacyeta Ha IBM rupporpada
tanoro croka. IlpeoxeHHaa Monens GOPMHPOBAHHA CTOKA — KOHLENTYaslb-
Hag MOfeNlb, OCHOBAHHAA HA pAME ANpPUOPHBIX 3ABUCHMOCTEH, XapaKTepH3yio-
KX MpOLECChl CHErOHAKOIUIEHHA H CHErOTasHMA B ropax. byayw B 710 e
BpeMs MOJENIbI0 C paclpefielieHHbiMi MapaMeTpamMy, OHA ONMUCHIBACT PATHYMA
XapakTepa INpomecca TasHHA CHEXHOrO NMOKPOBa B Pa3sHBIX 4acTAX OacceiHa
H BpeMeHH [0GerasMs BOMbI M3 PasHbIX BBICOTHBIX 30H NpH pacyeTax rHApO-
rpaga croka B 3ambIKawilem cTBOpe. Cleayer OTMETHTh, 4YTO 3aMeHa HEmo-
CTOAHHBIX TIO TUIOWA[M BOJOCOOpPa XapaKTepPHUCTHK pPaccMaTpuBaeMOl CHIPO-
JIOTMYECKOH CHCTeMBI TOYEUHBIMH TapaMeTpaMH MOJETH NPUBOJMT K TPYIHOCTH
CPaBHEHMA MOCTEHHX C H3MEPAEMbIMH (PH3HIECKHMMH BETTHUHHAMH.

3.2.1. Monens popMHPOBaHHA CHEXKHOTO MOKPOBA
H TOCTYIUTEHHA BO/bI Ha MOBepXHOCTh BomocGopa

Ilpu pacuere MOCTYIIEHHA BOJbl Ha NOBEPXHOCTh GaccefiHa HEOGXOMMMO
OllEHMBAaTh BOJ03aIachl CHEXHOTO MOKpOBa Ha nwbylo naty. BepruxaibHas
30HAIBHOCTh METE0IEMEHTOB HAa TOPHOM BOJOCGOpe BBI3BIBAET CYLIECTBEH-
Hble pa3THuMA B (OPMHPOBAHHH CHEXXHOIO MOKPOBA M CHETOTAAHHA HA PA3HBIX
BbIcOTax. B mpenbimyneil rnaBe GbU1 ofiMcaH pAn GOpMATHIALUMI Ha3BAHHBIX
NpOLECCOB C YYeTOM BEPTHKAIBHOIO pAcTIpeleNieHHA MeTeOXapaKTepHCTHK,
B TOM YHCJIe MpeIOXeHHBIX MpH co3gaHuH momenu HO.M. Jlenucosa [14, 15,
51] v npunateix B moaenu I'MII CCCP [63, 87]. C HeKOTOpBIMH [IONOIHEHHAMK
OHM BKITIOYEHBI B OMHChIBAEMYK MOENE M Npe/ICTaBIATCA clledyoiuM obpa-
30M.

1. U3MeHeHue TeMIeparypbl BO3[yXa ¢ BHICOTOH CUYMTAETCA THHEHHBIM.

T(z, )= T(z0, 1) — 7(z —20), (3.1

Iae zo — BbicoTa eauHcTBeHHOM I'MC B Gacceitne p. I'aBacaii wiM cpemHeB3Be-
LIeHHasA BbicoTa Gacceitna p. Kaccancait; T'(zg, f) — cpemHss 3a ompeneseHHbIH
NpOMEXYTOK BpeMEeHH .1 TeMIIePaTypa Ha BBICOTE Zp; Y — BEPTHKAIIbHBIH TeMIle-
paTypHbli rpammeHT. 3Hauenwe T(zq, t) mna p. Kaccancaih Bblumcnsercs mo
mauupiM CJIC “Amrpen”, 'MC “’Yprarokoiickoe Bomoxpanunmuuie” u ’’Ycrbe
p. Tepe” (cm. puc. 7), pacnosnoxeHHBIX Ha BBICOTAX Z;:

1%
T(zo, t)=? 2 [TG, 0 —7(@Eo —2z))). 3.2)
i=1
2. Ocanxy, BBINABIIME BHILIE BBICOTHI HY/IEBOH H30TEPMBI, CHMTAIOTCA TOIBKO
TBEPIBIMH,
76



3. Ocagku, BbiNaBLIME HHKE BBICOTBHI M30TepMbl 2 .°C, CUMTAlOTCA TOJIBKO
HKHIKHMH,

4. Tlpennonaraercsi, YTO CHET TAeT HUXKE BHICOTHI HYJEBOH W30TepMbl Beape,
rae OH ecTb. MHTEHCHBHOCTD TasHMA M, paccuuThiBaeTcs Ge3 yueTa M C yyeTOM
paiManHonHoro a¢pdexra mo gopmynam (2.8) u (2.17). B dopmyne (2.8)
To = 0. IlocrymneHse cyMMapHOi panuaumu R BBIUMCAAETCA MO tdbopmyne
ILIL Ky3smuua [74]

R=Ry(1-0,20n—0,47ny), (3.3)

rae n H ny — obwas u HWKHAA 061aYHOCTh B MONAX efHHHMUbL. CymMMapHas
pagMauus npu GesobnauHom Hebe Ry paccunrbiBaetcs mo popmyne [15]

Rq =Joexp[— b exp(— z/H)] cos p cos 6¥(x), (3.4)
rae ¢ — reorpapHyecKas WHpPOTa; & — CONIHEYHOE CKIIOHEHME; Z — BBICOTA HaJl
YPOBHEM Mops, M; H — BricoTa ogHoponHo# armMocdepst, 8000 m; Jo — conHey-

l ‘
Has NOCTOAHHaA, Y (x) = — [v/1 +x? + x arccos(— x)], x =tg ¢ tg 8. Kax u B pa-
-

Bore JL.H. Bopoenkosoii, .M. lenncosa u ap. [15], koadpduument b wia wm-
POTHI paccMaTpHBaembiX OacceHHOB NpHHMMaeTcA MocTosHHBIM (b = 0,390).
Bermuuna &, BbIpaXaemas B YITIOBBIX rpajlycaX, BeIWMcCAAeIcA mo dopmyie

6=235 sinir1 (r—81), (3.5)
Tl‘

roe ! — BpeMsA B CYTKax, OTCYUMThIBaeMoe OoT | AHBapA, T — KOIMHYECTBO OHei
B roay. Bpemenndit xon ans6es1o CHEXHOro MOKPOBA IUIA CYTOUHBIX HHTEPBATIOB
PaccuMTBIBAICA B OJHOM M3 BapHanToB Momenu Jlenmcosa [15] mo Benuumme
TEMIONOTOKA, NOCTYynawwero B cHer. OMTHManbHble 3HAYCHHA [AaPaMETPOB
HCMOJTb30BaHHON 3aBHCHMOCTH HaXO[IWIHCh MO [1aHHbIM HabmoneHui B Gacceite
p. Kpiseumun (3anapneiit Tane-lans) . M3-3a otcyTcTBUs B Dacceiinax pex 'aBa-
cait m Kaccancait M3MepeHHil paqHauMOHHBIX XapPaKTEPHCTHK BHYTPHTOIOBOI
Xoq, anebeo B OMMChIBAEMOW MOMENTH 3a[aBwICA MPH MECAYHBIX HHTEpBaIax
OCpe[JHEHHA MO JaHHbIM HaOII0/IeHH# B MPHITEraloLIHX gaﬁouax.

5. BolcoTHas 30Ha Mexay uaotepmamu 0°C u 2°C paccMaTpHBAaeTcs Kak
MPOMEXYTOYHash — BBINMABIUME B Hel OCA/IKH CYNTAKTCH TBEPIbIMH H OIHOBpE-
MEHHO B Hed NPOMCXOIMT TasHMe CHera C MHTEHCHBHOCTbIO h.. Hcnapeume
€O CHEra HaMH He YYHTBIBASIOCh H3-3a HEJJOCTATOYHON M3YUeHHOCTH 3TOro Mpouec-
ca. HemHoroumcneHHbIe [aHHBle CBHMIETENBCTBYIOT O TOM, YTO PacXONOBaHHE
BIarH 3MMOH B rOpax Ha MCNapeHHe MOXeT ObITh 3HAYHTENIbHBIM, 0COBeHHO
C K0KHBIX CKIOHOB [3].

Ananoruunsie ponyweHus OGbuth cmenansl ILM. Mawykoseim [80] u
E.M. Tupuux [41, 42] npu cocTaBIeHHH HONTOCPOYHBIX NPOFHO30B CTOKa 3a
BEreTalMOHHBIA IEPHOJ] peK HKHOro CkJioHa Yatkansckoro xpebra. OHH mpep-
MoJlarajii, YTO HAKOIUIEHHWE OCajIKOB B KaXI0#W BBICOTHOH 30HE HAUHHAETCH
TONIBKO NpPH OTPHUATEIIBHOH TeMNeparype, a TagHHe — TOJBKO IPH MOTOXKHTENb-
Ho#t, Cumtanoch takxke [41], uro ¢ 1 okrabps no 31 mMapTa OHOBpEeMEHHO Ha
BCEX BBICOTaX NMPOMCXOIMT HAKOIUTEHHE, 4 ¢ | anpens — pacXOQoBaHHe CHEXHBIX
3amacos.

B npemiaraeMoii MopeH YYMTBIBAIMCH BOJIOYAEpXKMBaloUas cnocobHOCTh
CHEXHOTO IIOKPOBa M 3aMep3aHHe Ta/lOH BOMbl B CHEre MpH HACTYIJIEHHH MOpO-
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30B BO BpeMs CHeroTaAHWA. BomooTr/aya CHeXHOro NMOKPOBA PacCUMThIBANACH
no gopmyie
ry=hel/(l—¢), (3.6)

rae h; — MHTEHCHBHOCTb CHETOTAfAHMA; € — BOJOYNEPXKMBAIOLAA crocOBHOCTD
cHera, Kotopas npuuHmanace pashoii 0,13 [7]. Ecnu BA@XHOCTb CHEXHOIO
nokposa 0, < €, BogooTAaua paBHAeTcA Hymo. B 3ToM cilyuae BIaXHOCTb CHera
BBIMMCIIACTCA MO GopmyIie

8o = Wyl (Wi + Wy), ' 37)

rme W, — 3anac Bojbl B cHere Ge3 yueTa TaJoi BO[IBI B €ro nopax, W, — Konu-
YecTBO Tanoil Bombl B cHere. Pacuer oGbemMa BOMbI, 3aMep3iuei 3a CyTKH W,
NPOBOMMIICA N0 AHATIOTHH C OUEHKOH U1 HeGOMbluMX PaBHMHHBIX pek [63]
o gpopmyne

Wy = 1,55/ 1 Typun s (3.8)

rae Tpuu — MHHHMaIbHAA TeMIEpaTypa BO3JlyXa B TeueHHe CyTOK. JLisa CBA3M
Tyuu CO CpPeIHECYTOUHOH TemnepaTypoii I HCIONIb30BaNach 3aBHCHMOCTb,
NpeUTOKEeHHas 110 W3MepeHHsAM B Gacceiine p. Bap306 ua ITamupe [63]

Tt =001 F =3, (3.9)

Ha puc. 8 npencrasnena Grok-cxeMa MoJIenH Ui pacyeTa oGbema mocTyruie-
HUii BO/bI B j-¢ CYTKH Ha MOBEPXHOCTb - BBICOTHOM 30HbI U BCero GacceiHa B
LEJIOM B CITy4ae BHIYHCIIEHHSA HHTEHCHBHOCTH CHeroTasHuA 0e3 yyeTa pagHalHOH-
Horo addexTa no hopmyne (2.8) [63]. na i-it BEICOTHO#H 30HBI HCTIOIb30BAHBI

cnenywiuMe obo3Havenua: Wp; — 3anmac Bomel B TBepro# dase cHera, MM,
Wiy — 3amac BOJbI B XHOKOH (pade CHera, MM; X; — KONHYECTBO OCAAKOB, MM;
Wsj — KonMuecTBO 3ameps3uied BOIAbI 32 CYTKH, MM; My — HHICHCHBHOCTH

CHeroTasmHua, Mm/cyT; 0. — BIOKHOCTb CHEra, COOTBETCTBYHOIA# ero BOJIO-
yAepKHBawoUe# cnocobHOCTH, B JOJAX E[MHHUbI; Wy — KONMUECTBO TAJIOH
BOJbI, COOTBETCTBYIOLICE BOLOY/IEPHHBALIEH ClIOCOGHOCTH CHEXXHOIO NOKpPOBa
¢ 3anacoM BofIpl Wy, MM; 7j; — MOCTYIUIEHHe BO/bI HA MOBEPXHOCTh i-H BBICOT-
HOM 30HBI, MM. Jlnia Bcero BopocGopa npHHATEI cneylouide o6o3Havenus: r; —
CyMMapHOe TIOCTYIUIeHHe Taloil BOIbI Ha MOBEPXHOCTb BoflocGopa, M3 [c; F; —
MNOWAND i-#i BHICOTHOM 30HBI, KM? ; N — UACJIO BHICOTHBIX 30H; ¢ — K03ddH-
UMEHT MNepeBona pasMepHocteit, pasubiit 0,0116. AumanmormuHas Giok-cxema
B CJTyyae BBIMHCIIEHWA HHTEHCHBHOCTH CHETOTasHHA C Y4E€TOM Pa/IHalHOHHOIO
addexta no ¢gopmyne (2.17) npemcraBneHa Ha puc. 9. OGo3HaueHHs Te Xe,
4TO M Ha pHc. 8. 3HaueHHMe Temmeparypsl Bo3ayXa 7= — 3°, npu KOTOpPOM HauH-
HaJTH YUMTBIBATh PafiMallMOHHBIN 3¢ dexT, 6b1I0 MOMYYeHO ¢ MOMOLLBIO MOCTPOEH-
Horo M.I. lllenuue rpaduka 3MNUpHYeCKON 3aBUCHMOCTH CYTOYHOH MHTEHCHB-
HOCTH CHETOTasiHMA OT CPeJHEeCYTOMHOM TemMmeparypsl Bosayxa [122]. O9ra
3aBUCHMOCTh ObLiTa BbIfIBJIEHa 10 pe3yJibTataMm HccnenoBauwmii B.I'. Tanuuiko,
obpaboraBuiell MarepHansl NeHTafHbIX cHerocsemoxk paga I'MC Tawup-lllaus
3a 1957—-1967 rr. u paccuMTaBIUEH MO NOJIYYEHHBIM [IAHHBIM TIyGHHY CIOs
CTasBIlIEro 3a CYTKH CHera [UIA LUecTH BBICOTHBIX 30H (oT 1900 mo 3800 m) B
Bacceine p. Koisbima [25, 26, 124].

Wcenonb3oBanHbie MpH pacyeTax MO MOJENH €Xe/IHEBHbIC H CPOYHbIE 1aHHbIE
0 TeMmeparype BO3[lyXa, OcafikaXx W oOJIayHOCTH GBITH MONyueHsl 1m0 HabMmoMe-
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Ja Het

Puc. 8. Bnok-cxema mozeny Ge3 ydyeTa paaMauMOHHOrO A@PeKTa AN OUEHKH MOCTYIUIEHUs
TajqoH BOOLI HA MOBEPXHOCTh i-#f BLICOTHOH 30HbI BojocOGOpa. MHueKe / coOOTBETCTBYET
NOPAAKOBOMY HOMepY CYTOK

1 - w‘l‘j =Wgj_g + wxq'»l +xj; Wi =05 rjj =05 2 — Wyj =Wgjg + Waj +xj; Waj =
=W3Kf—~l - W:u'; rij =0; 3 - wa =0; W*! =0; rp =Wyjg + Wy g + X3 4 — W-r‘,' =
= Wy + xj — haji Wicej = WrjlOci/ (1 = 0¢)) 13 5 — Wy = Wigj— + hgj; rij =0; 6 —
W’Kf = eri; ",'j = hgj + w)ltj—l - WKEJ'; 7 — Wrj =0; Wij=0; rj = W-,-j =] H wnd =y
+ x5 8 = Wyj = Wiy — hyji Waeej = WrjlOci/ (1 — 6¢j) 15 9 — Wy = Wj—y + hyj +

Xj5 rj =05 10 — Wagj = Waceji rij = Wagj—1 + Xj + haj — Weejs 11 —rj=c X Firij

HuAM [MC "¥Ycrse p. Tepc”, TMC “¥Ypratokoiickoe Bopoxpanummue’, CJIC
“Aurpen” u mereomocra “Tepexcair” (cm. puc. 7) 3a 1974-1983 rr. s
pacyetoB no 6Gacceitny p. laBacait Gpamce mannbie TMC “Ycrbe p. Tepc”, a
no Hacceiny p. Kaccancait — nanmbie BCeX YeTbipex cTanimi. Benwumnnl ocankos
H TemmepaTypsl, M3MEPEHHbIX Ha BBICOTAX BCEX METEOCTaHIMH W nocra, GbuTH
3KCTPAnoNMpoBaHbl ¢ nomousio Gopmyi (2.1) u (3.1) Kak 10 MaKCHMAlIbHBIX,
TaK M 10 MHHMMAJIbHBIX BbicOT GacceiHoB (mis Gacceitna p. MaBacait — 3800 u
1000 m, nna Gacceina p. Kaccancain — 4000 u 1200 m) .z B dhopmyne (2.1) —
Beicora IMC “Yctee p. Tepc’ unn cpeyiHeB3BeluenHas BbicoTa Gacceiina p. Kac-
caHcail. Bemmunna x(zq, 1) mwia Bonocbopa p. KaccaHcait BbluMcnsanach no ¢op-
Mmyne [64]
1 X(Z", t)
4 i=1 1+ky(zi —20) +ka(z; — 20)*
rae x(z;, t) — KONMHYECTBO OCAIKOB Ha -l CTAHUMH, PACTIONOXKEHHOH HA BHICO-
TC 2;.

3navenua k, u k3 kak npaBwio HaxopAtca no cdopmyne (2.1) Meromom
HaUMEHbIIMX KBA/IPATOB [0 CPEJIHErOJIOBBIM CyMMaM OCaJKOB, M3MEPeHHBIX
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4
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h=

hey =K\ T; + b,




CTAHUMAMM B uccrmenyembix Baccesinax [14, 15, 63, 87] . llpepsiBrcrocts Habmo-
[IeHHHA 110 OcajlkomepaMm, pacnosiokeHHsiM B Gacceitne p. lamacai, u HepaBHoO-
MEPHOCTb HX pacnosioxkeHHa no Buicotam (2650, 2700 u 2980 M) He no3BOHIH
npumenuts Gopmysy (2.1) ¥ MeTol HaMMEHBLIMX KBALpaTOB [UIA pacuerd
3HaYeHHH Ky M k3. Pasbpoc 3Hauenui cpeHeroloBEIX CYMM 0CA/IKOB Ha Pa3HbIX
BbicOoTax pocturan 100%. B Gacceine p. Kaccancait HabmopeHus 3a ocankamu
nposoaxnuch Tonbko Ha TMC "Ypratokofickoe BonoxpaHwiHile ' M MeTEONOCTY
"Tepexcait”. Nosromy ana 3ananus ky U k3, a Takke Kodpduumenta y B Gop-
myne (3.1) ucnonp3oBaInch MX 3Havenus, paccuMtanHsie B CAHUM Tockom-
runpometa M.JI. Menumc nnsa coceHero Gacceiina p. AXaHrapad, HAXOALIEr OCH
B CXOOHBIX GHIUKO-reorpadHyecKux, rHAPONTOrHYECKHX U METEOPONOrHYeCKHX
ycnoBuAX. B uacTHOCTH, riTaBHBIA MCTOYHMK NUTaHus pex [asacait, KaccaHcai,
AxaHrapaH — ce3oHHble cHerd. [lis J0/IrOCPOYHOrO MPOrHO3d CTOKA 3THX PeK
HCTIOJIb3YKTCA OaHHbIE OJJHHX H TeX Xe MEeTeOCTAHLIMH, PACNOJIOXKEHHDBIX B Dac-
ceithax AxaHrapana, ['aBacas, Yarkana [41, 42]. Pasymeercs, Mcnonb3oBauue
nna ogHoro 6acceiHa 3aBHcUMOCTH (2.1), BhIBE/IEHHOH MO JaHHBIM HabMWAEHHH
B [pPYTOM, MO3BOJAET JIMIb NPUBIHKEHHO OLEHHTh PACMpeie/leHHe OCa[IKOB
Mo BBICOTHBIM 30HaM B paccmatpuBaemom Oacceiine. Koadduumenter ko u k3
M3MEHAITCA B TeueHHe rofa. MX MakcumanbHble 3HaueHHA OTHOCATCA K Hauamy
aBrycta ¥ paBHbl coorBercTBeHHo 0,658 u 0,028, a MMHMMabHBIE — K Hayamy
¢despana M cocrasnait 0,222 n —0,108. B reueHne ropa 3HaueHHA KOIDDHLIHEH-
Ta Y Takxe H3MeHsAwTca — oT 4,3 rpag/km B mekabpe 1o 7,2 rpan/kMm B Hione.

Kak u B Moziennu [leHucoBa, B npepiaraeMoil cXeMe HCNOJb3YeTCA 10MyLLeHHe
O pPaBHOMEPHOCTH PpaclpellelIeHUs CHEro3anacoB BHYTPH BbICOTHOH 30HBI.
JIMcKpeTHOCTh 3HAYeHMH CHEro3anacoB B pPasHbIX 30HAX CrJIAKHMBAaeTcs TpH
MaJIO# NpoTAXKeHHOoCcTH 3THX 30H (50 M o BbicoTE).

B pesynbraTe pacyeToB ¢ NOMOLUIBI0 OMMCAHHBIX ATTOPHTMOB MO CYTOYHBIM
H 6-yacoBbIM MHTepBanam s GacceirHoB pex I'aBacai u Kaccancait 6bimu nosy-
YeHbl 3HAYEHHA BbICOT CHErOBOW T DAHMLIbI, PACTIPE/IENIEHNA 3a11acOB BO/bI B CHere
M BEJTHYMHBI MOCTYTUIEHHH BOMbl Ha BOAOCOOpP B KakJ0#M BbICOTHOM 30HE M [UTA
Bcero BogocGopa wis 1974—1983 rr, Peaynbrarhl 3THX pacyeToOB U MX CpaBHEHHE
CO 3HAYEHUAMH, TNOJTYUYEHHBIMH NMpH dHAJTH3€ CIMYTHHKOBBIX CHUMKORB WIH IO
Ha3eMHBIM HabToIeHUAM, TPHBOAATCA B pasfesne 3.5 QaHHOM rTaBbl.

——

Puc. 9. Briok-cxemMa MO[IeNIH ¢ y4eTOM PaJHALMOHHOTO 3eKTa UIA OUEHKH MOCTYIUICHHSA
Tanofl BONBLI HA TOBEPXHOCTH i-fi BBICOTHOM 30HBI BomocGopa. Munexc j cOOTBeTCTBYeT
TMOPAAKOBOMY HOMepy CYTOK

1= Wej= Wejoy +Xj+ Wajs Woj = Wog g — Wajy 1y =05 2 — Wy, =Wy g + Wyg—1 ¥
+ xj; W,Kj.-]= 0; ]‘ rij =I 0; J3 = To :c%. 4TO M 2’; 4= Wy =0; Wy =(‘; rij = Wiy +
F X W13 5~ W = W1 + hapj — Wajs 7jj =0; 6 — Wy = Wiceji 7if = W1 +
+ hypj — Waj — Wieji 7 — To e, uto m §; 8 — To xe, uto u 4; 9 — Wy = Wrj_ g+ xj—
= hyj; Wiej = W.U'iecﬂ'(l — 8¢ 15 10 = Wyj = Wogj1 + hyjy rj = 0; 11 — Wy = Wigejs
Hij =hyj+ Wyj—1 — Wikejs 12 — To ke, uto u 43 13 — Wyj = Wyj_ = hqjj Wikej = Wrj X
X[0g/ (1 —6c) )5 14 = Wy = Wojy * hyp  + Xj5 ryg = 05 15 = Wy = Wikejs 745 =

N

= Waj—1 + X +hyj— Weel6-1j= ¢ T Frry

6.3ak. 1316 81



3.2.2. Mopens TpaHcdopMalHH nocTynawme Ha Bonocbop Boabl
B rugporpad cToka B 3aMbIKaOLLIEM CTBOpE

TMo wHabmwmeHHAM MHOTHX HMCCIeJoBaTeled, B TOM YHCIIE H MO HAlUM,
B ropax CpenHeit A3uM Tanmas BOOa, KaK MpPaBHIO, NMOJTHOCThI0 (HIBTPYETCHA Ha
CKJIOHAX, OCT4BJIAA ¥ KPOMKH CHeXKHUKOB HEUIHPOKYI0 BIXKHYI0 MOJTOCY 3€MITH,
M, MPOCOUMBLUMCL Bry6b, MMGO [OXOOMT mOp 3emiieil IO pycrna pexw, JIHOO
BBIXO/IHT Ha MOBEPXHOCTh B BH/IE POJHMKOB B NOHWkeHuaX penveda. Uccnenye-
Mble GacceiHbl pex IaBacaii ¥ KaccaHncallh B 3TOM OTHOILUEHMH He COCTABIAKT
MCKIIoYeHHsA. JKHIKHe OCaIKH NPeMMYIIECTBEHHO TaKxXKe QHIBTPYIOTCA B CKIIO-
Hbl M 130T NOBEPXHOCTHBIA CTOK JIMIIb TpPH OYeHb GOMBIIOH MHTEHCHBHOCTH
BbinageHusa. Takum o6pazoM, NpH MOCTPOEHHH CXEeMBbI TpaHCOpPMaUKH NOCTYTI-
JIEHHI BOMbI B THAporpad CTOKa B 3aMbIKAWIEM CTBOPE HEOOXOOMMO YUHTBI-
BaTb, UTO Ha HCCNelyeMbIX BoOOcOOpax MOBEPXHOCTHBIH CKIIOHOBBIA CTOK
obpasyercs, JINLIb KOT/Ia HHTEHCHBHOCTH MOCTY IUTEHHA BOJBI HA e[IHHHLLY IUTOLIA-
O¥ TPEBBILIAET BeNWYMHY OesHanopHoit MHGWIBTpauuM Brnaru B nmouBy. Hamu
HCTIBITBIBATHCH HECKOJIBKO Pa3lIHYHBIX CXeM TpaHC(OpPMallMH, KKIad U3 KOTO-
PBIX COIEPKMT PAL MHTEr PATBHBIX NAPAMETPOB, X4PAKTEPHIYIOUIMX THIPOTIOTH-
yeckHe ocobeHHoCTH BacceiHa.

B nepom BapHanTe MoJenH GOPMUPOBAHHA CTOKA K ONMCAHHBIM &TTOPHI-
MaM pacueTra TNOCTYIUIEHMH BOMbI Ha BofgocOop MpHcOeIMHANAch JTHHEHHas
ofHooOBEMHaA MOAENb TpaHC(OPMAlMKM CTOKA C COCPEIOTOYEHHBIMH Mapamer-
pamH, ocHoBaHHas Ha HHTerpane [oamens. QyHKUHA BITUAHHA PacCUMTHIBAIACh
no merony KanunuHa—MwumwokoBa. s HaxoX[IeHHA MapaMeTpoB 3TOH (yHK-
LMK MPHMEHANAch ONTHMH3ALMOHHAA npouenypa. [muHa papa ompenensmach
MEepHOJIOM MHTEHCHMBHOTO cHeroTasHus. Beruncnennsie mis Napacas u Kaccancas
pacxofbl BOIbl CPAaBHHBAIMCh COOTBETCTBEHHO C M3MEPEHHbIMH B CTBOpax
cena I'apa u xuumaka Keissuitoxoi, CornacoBanus ruaporpadgos mis Bcex
pacueTHbIX JIeT JOCTHYb He ynanoce. Peskoe yBenHueHHe pacxooB B cTBOpax
c. Tasa u x. Kwi3buirokoii HabriofaeTcs B mepBOil /eKajle ampeNis, MHOrAa
B CaMOM KOHLUe mMapTa (r) Ha puc. 10,11; B) Ha puc. 12), B 10 Bpems Kak 1o pe-
3y7bTaTaM pacyeToB 0ObeMbl MOCTYIUIEHHH BO/IBI HA BOOOCOOP 3HAUMTEINILHO yBe-
JIMYHBAIOTCA B KOHUE (eBpana — Hauane mapra (B) Ha puc. 10,11; 6) Ha puc.12).

Bo BTOpoit MogupHKauMM MOMENH TakXe HCIONb30Balach OOHOODbeMHasA
cxema Tpanc@opmaul-m, HO B OTJIHYHE OT NEPBOI0 BAPHAHTA — C pacnpeencH-
HbIMH NapameTpamMu. Boipakanocs 310 B 3ameHe QpyHKuMH BauaHusa Kanununa—
MunokoBa B MHTErpaine CBEPTKH JIByXMapaMeTpHuYecKOH (YHKIHeH BIIMAHHA,
YUMTBIBAIOILEH Pa3HuMe BpeMeHH [06eraHmus [UIs pasHbIX BBICOTHBIX 30H [78].
Beipaxcenne s pacuera rupporpada croka, chopMHPOBAHHOTO TAKHM 06pasomM,
IIPH ONpe/ieNeHHbIX JONYIIEHHAX UMeeT B

Q(n= ft f!(x, 7)G(x, t — 7) B(x) dx dT, (3.11)
00

riae I(x, 7) — KOJHYECTBO MOCTYNHMBLIEH B €MHHIY BPEMEHH Ha TOBEPXHOCTH
Bojocbopa BoIbl B eaMHHuax cios. [Ipu pa3buenun Bopocbopa Ha BhICOTHBIE
30Hb1 I(X, 7) = rjj. DyHKUHA BITUAHMA OTHCHIBACTCA BbIPDKEHHEM

x [ (x — Co 1)? ]
exp| — ;
2(Dg)etrh P 4Dyt

Gx, t)= (3.12)
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Puc. 10. Bpemeuﬂon XO[l pPacCYMTAHHBIX MO MOJeJIH JHAYeHHH Xy — (@), x — (6),r — (8)
H hakTHueck uit rupporpadg croka Q — (2) p. 'apacait — ¢. I'asa nna 1978 r.

4 — Xy — XMOKHE OCAIKH, BLINABLIME HA ocsoﬁonnau.ryiocn OT cHera 4acTh GacceiiHa,
npu k, = 5mm/(rpan - cyt), ag =0,3() u npu k, = 1,8 mm/(rpan - cyr), m = 0,011,
an = 0 3(2); 6 — x — ocagKH, BLINABIIHE HA BECh aonocﬁop, 8 — r — MOCTYIUTeHHA BObI
Ha MoBepXHOCTh Beero GacceiHa npu Tex xe ycnoBuax (1) u (2),49ro u B cnyuae @
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Puc. 11. Bpemeunoh xon paccqmaﬂﬂm 110 MOnenH 3naveniit X, — (@), x — (), r - (8) n
taxTHiecKkuit ruaporpag croka Q — (2) p. Fasacait — ¢, Tapa nng 1979 1.

a ~— Xy — KHOKHE OCAIKH, BbINapllHe HA DCBOGOIIHBI.I.IYIOCH OT CHera 4YacTh rnnollangu
DacceitHa; O — x — ocagKH, BeIMaBLIMe Ha Bech BoaocGop; 8 — r — MOCTYIMIEHWA BOMIbI
Ha MOBEPXHOCTh Beero Gacceitna mpu k, = 5 mm/ (Tpan cyT), &y = 0,3,

rae Co ¥ Do — napamerpsi, noabupaemsie npu Kwinbposke mopenu, [pu uncnen-
HBIX PEATHIAUMAX [dHHOH CXeMBl TpaHCOPMALMM HX 3HAYEHHA OIpelle Ty
C MOMOIIBK ONTHMH3ALHOHHONH npoueaypsl. Mcnoms3opanue onucaHHOH (yHK-
UHH BIMAHMA XOTA M YIyUIWIO 3HAYeHHA OPAMHAT rHApPOrpadoB, OIHAKO K
KETaeMOMY CONA/ICHHIO PACYETHOIO M (haKTHUECKOTO ruaporpador He NpUBEIO.
HeuaGexno BO3HMKAN BONIPOC: KAK YYHTHIBATb BPEMA 3a0epKKH B 25—45 JIHeH,
B TEYEHHEe KOTOPOr0 3HAYHTEIIbHbIE obneMnl TanmoH BO/pbI, uocrynunmeﬁ Ha
BooocOop., He M3MEHAIM P4CXOMOB BOMBL B 3uMblKatoluem crsope? Awanu»
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Puc. ]12. BpeMeHHON Xo[I PacCYMTAHHEIX MO MOMENH 3HaueHu#t x — (2), r — () H axTu-
veckuit runporpad croxa @ — (8) p. Kaccancait — c. Keiasuroxko#t ma 1980 r.

@ — x — OCaoKH, BhIMBLUMe Ha Bech BofocGop; 6 — r— MOCTYIUIEHHA BOXBI HA MOBEPX-
HocTs Beero GaccedHa npu k; = 5 MM/ (rpaa - cyT), ag =0,3

Pe3y/IbTaTOB NOJEBHIX IKCHEIMLUHOHHBIX HCCIIE[OBAHHIA TEHETHYECKHX COCTaB-
TAWLIKX cTOKa ¢ 060MX BogocOOPOB, d TAKKE COBMECTHOE PACCMOTPEHHE XO/1a
NOCTYIUTeHH M 3HAaYeHWHl PacXoJO0B 3a pacverHele rofbl (cM. puc. 10—12)
NO3BOJIMITH NPEIIOKUTL HOBYI0 cxeMy Tpanchopmaunu. CyTh ee cOCTOHT B Clle-
aywuweM. [Tockonbky BpeMs 106eraHHA BHYTPHIIOYBEHHOIO W TeM Bojiee TPyH-
TOBOTO CTOKA 3HAYMTENbHO MpeBbIlaeT BpeMA pycrioBoro goberanus, a NOBEpX-
HOCTHBIH CKJIOHOBBIH CTOK B McCie/lyeMbix BaccedHax BO3HMKAeT JIMILL NpPH
OueHp GOMBIIKX MHICHCHBHOCTAX MOCTYIUIEHMI BNAry Ha NOBEPXHOCTb BOAOCHO-
poB, ObI0 CET4HO NPENoNIOKEeHHe, YTO CTOMb BoMblllasg Pa3HHIA BO BPeMEHH
(30 50 pmeit) Mexdy HAYATOM NOCTYIUIEHHA TATOR BOMKI HA BORocBOP ¥ MOMEH-
TOM pe3koro yBeJIMYeHHsi CroKda OOYC/TOBJIEHA [MOCTENEHHBIM 3allOJIHEHHEM
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MOYBEHHO-TPYHTOBBIX [Op, MyCTOT, TPELWMH K T.M. C [MOCTERYILHMM CTEKaHHEM
BOObl K PYCNYy PEKH WIM BHIKIMHHBAHHEM €€ B BHJE MCTOYHMKOB B HH30BbAX
BacceifHa MPaKTHYECKH NMPH OTCYTCTBHH MABOJIOYHOH COCTaBNAIOLIEH B PYCTOBOM
croke. Takas (u3MyecKasa MHTepnperauus npouecca npeoGpasoBanua Daccei-
HOM MOCTYIUTEHHH TaTod Bompl B rugporpad croka Geuta gopmanu3oBaHa B
BH[E [IBYXBEMKOCTHOH CXEMbI TPAHCHOPMALLHHK C PACMIPEETIEHHBIMH NapaMerpa-
MH, TPH NIOCTPOEHUH KOTOPOH [AENATHCh CIIEYIOLHE IOy LEHHA.

1. O6'beM HIDKHEH eMKOCTH [UIA Beero Bacceitna Vo, o CUMTACTCA 3a/IaHHBIM,
10 OOMH H3 NapaMeTpPOB CXeMbl TPaHC(OPMALMH, KOTOPbIi noabupaercsa npH
YMCIIEHHBIX peanu3aumaAx mopenu. O6beM uacTH HIKHER eMKOCTH WFuaxe,i
PACIIOIOKEHHOA B I-i BBICOTHOH 30HE, NPONOPUHOHATEH IUIOLIAAH 30HBI F;

Fi
Vuaxe,i = Vmaxe "7 (3.13)

F
rae F — wiowane Beero Gaccerna. TpanchopMania noCTYMIeHHA B [-10  BbICOT-
HYH 30HY KdaK HWXHeld, TAK M BEPXHEH eMKOCTbIO [POM3BOJHICA HE3ABUCUMO
OT NOCTYIUICHHH B [IPyTHE BBICOTHbIE 30HBI, @ CYTOUHBIH PacXo/l B 3aMbIKa0LIEM
crBope Q;; ABNAETCA CYMMOH Pe3ysbTaroB TPaHCHOPMAUMH KaXIOH eMKOCTbIO
NOCTYIUIEHHH B K2X/IYI0 30HY. E

2. B kaxo#t BBHICOTHOM 30HE NMEPBOH 3aMOJTHAETCA HWKHAA emiocTb. [Ipu
HE3AMOTHEHMH HH)KHEH eMKOCTH BepXHHE eMKOCTH B 3TOH 30He BOJOH HE 3arof-
HAIOTCA.

3. IIpH NONHOCTBIO 3ANOTHEHHON HWXKHEA eMKOCTH B i-i 30He NMPHXO/ BOMbI
K Hell B j-8 CYTKH Fyjj PaBeH 7y;; = kg 7y, T Fjj — CYTOUHOE NOCTYIUIEHHE BO/bI
B 3Ty 30Hy, 4 kK4 ~— 3a[jaBaeMBlii IPH YUHCITEHHBIX pacyeTax Ko3hduument, kg < 1.
B BepxHIOI0 €MKOCTb NPH 3TOM MOCTYNACT KOJHYECTBO BO/bI Iy jj, PABHOE Iy jj
= (1 — k4)ryy. Ecnn npu TaKOM 3HaYeHWHM NOCTYIUTEHHH BOIbI Ha MOBEPXHOCTH
i-# 30HBI Fy; ocne TpaHChOPMAUMH U 3aMBbIKAHWA yPaBHEHMA BOAHOTO Ganamca
A HUKHEH eMKOCTH 3TOH 30Hbl KOJIHYECTBO HaXOHAWEHCA B Hed Boabl Vi
npesbiaer Vi, qauc s 3Hauenue Vi npuHumaercs paBubiM Vyaxc,i- [Ipn 310M
CYMTAETCA, YTO PA3HHMLIA MIET B OTEPH CTOKA.

4. Tpanchopmauus 06beMOB NPUXOAALIEH BIATH HIDKHEH eMKOCTbI IPOMC-
XOMIMT CO [HA Hauala MOCTYIUIEHHH TalOH BO/bI Ha Bofocbop Ao OKOHYaHHA
MaBOMKAa, BEPXHEH eMKOCThI0 — [0 Mepe NOMafaHHA B Hee BOMbI MPH YCIOBHH
3aMN0THEHMA HIKHEH EMKOCTH M TAK)Ke 10 KOHLA NOJ0BOAbA.

brok-cxema MexaHH3Ma pacnpeleneHuA MeXy eMKOCTAMH 06beMOB MmocTy-
MUBLIEH 3a j-¢ CYTKH BOMbl B 3aBHCMMOCTM OT 3allOJIHEHHMS HIDKHEH €MKOCTH
IUTA OJTHO# BBICOTHO#M 30HBI PHBEJEHA Ha pHc. 13.

Ipu pacuerax rufporpagd CToKa MCHOME30BATH M IPYrod MekbeMKOCTHOH
penurens oBBEMOB NOCTYIVIEHMH BOMAbI — HTépalMoHHbld. Ero Grmok-cxema
npefcrasnena Ha puc. 14, B cxeme TpaHcdopMaluK MpH 3TOM He 3aTParHBaknTCA
nepeoe, BTOPOE M YeTBepToe AoNylueHHs. 1peTbe JonylleHHe BHIOH3IMEHAETCA
cnenyiomuM obpaszom. [Ipuxon Bompl K HWKHEH eMKOCTH B i-H 30He 3a j-e
CYTKH Fy;j MPHHHMAETCSA Ha [EPBOM ILAre PABHBIM 7jj, Fyi = Ijj BHE 3aBUCHMOCTH
OT 3aMOJIHEHHA €MKOCTH B j-¢ cyTku. [locne Tpancopmauuu M 3aMbIKaHMA
ypaBHeHHA BojHoro Oanamca [ HIWKHEH eMKOCTH 3TOH 30HBI KOJTHYECTBO
HaxXojAwWeHCs B Hell Bomwl Vj; cpapuuBaerca co 3HavenueM V... ;. Ecmn
pasnuua Mexay Vi u Viayc i iexnr B npenenax Tpebyemoi TOUHOCTH (Mbl
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3AMBIKAOLIKI CTBOP
Puc. 13. Bnok-cxema lenuTeln eMKocTel B cxeme TpancdOpMaly [Uis j-CYTOK R i-H BLICOTHON 30HbI

I —ryjj =13 2~ ryj = v, Vig < Vigare i @ = Qij1s 3 — raif = Ko7ijs 4 — i = ka®ip, Vij < Vmaxci » @ij = Qij25 5 — mnij = Ka%ij. Vij = Vmaxei -
Qjj = Qjj2,moTepn P16 — ryji = kyviii 7— rji = Karij, Vig = Vigare i3 Qi = Qijt»notepn P 8 — ryi = kyrips 9 ~ rgij = rij, Vis S Vgaee i Qi = Qif2
10 = ryjj = kyrij, Vij = Vaqagce i» ij = Qij1 » Moteph P. Munecnl | wnw 2 TpH Qjj UPEACTaBImOT Pe3Y/BTAT NEPBO WIM BTOP Ol HTePamHit
Puc. 4. Bnok-cxema HTepalMOHHOTO HENMTENA eMKOCTeH B cxeMe TpaHchOpMaunu

P —rpjj=rj. Vij= Vaaxeii2 ~Tiin = tijp—1 + Vaawci— Vijs 3= Vij—1 < Vmaxci+ 4= 5= Opaxrt.1 ¥ Vmakci - Vij-1:5 - rj=Qj_11 +

* Vakei — Vijs 6 = rijn = min(rijp_1 , Opar.1) + Vmaxci — Vij—157 = fijn = min(ry, _y, Q1)
/ — NOPANKOBLIA HOMEP CYTOK, i — HOMep BBICOTHOM 30HbI, W — HOMeEP MTEpaLHK



3a1aBATHCh BETMUMHON HeBaskn A B 0,25 - 86400 M, uto cooTBercTBYeT No-
rpeliHOCTH onpeaenedua pacxonoB B 0,25 m?/c), Tpancdopmaumio MOXHO
CYMTATh BbIMOMHEHHOMN. Ecu | Vi — Viyayc i | npeBocxonMT 3anaHHoe 3HaueHHe
HeBA3IKH A, Ho Vi <V iy TO MTEPALMOHHBIA NpOLECC TaKxke N0MKeH GbiTh
npepsan. Eciu ke | Vij — Viyawe, il MpeBbillaeT 3aaBaeMoe 3HaueHHe NoTpell-
HOCTH AU Vi > Vyaxce,i» TO HAO MPOBOIMTH Crieflyloutyto Hrepaunio. [lpu stom
3HAYCHWA MOCTYTUICHHR BOMbI B HIKHIOKW €MKOCTh - 30HBI Fyj;  ONpPeNensiorcs
10-pa3HOMY [UTA MepBOTO M MOC/IeYIOIMX IAr0B HTEPALHH, @ TAK)KE [U1A NePBbIX
pacyeTHbIX CYTOK M JUTA BCEX OCTAIBHBIX. 3HAUEHHSA Fy; [UIA BCEX BO3MOXHBIX
BAPHAHTOB MpPENCTAB/IEHbl Ha DNOK-CXeMe IaHHOTO HOEeMTeNsA NOCTYIVIeHHH (CM.
puc. 13, B n. 2,4-7). Bcnyuae, peanusyroiuemca vawe Apyrux (n. 2), koraa Ha
n-m ware Vi; He paBHO C 3a1laHHOM TOYHOCTBIO Vyray o ; K 3HAUCHHSAM Twijn—1

npubaenserca Vyae,i — V,-f npu Viyaxe,i = V,—,- H OT HHX OTHHMaercs
Vi — Vaaxe,i P¥ Vij 2 Vyaxe,i> MOC/IE Yero Mo NOJYYHBIIHMCA 3HaYEHHAM
Twijn BHOBb OTIPE/IENIAIOTCA pacXousl Qy;, @ 3aTeM U Vij. Tpancdopmauns npexpa-
L1aeTCA MPH BbINOTHEHHH YCNoBHA | Vi — Ve | <A.

Tpanchopmauna Kak HHXHEH, TaK H BepxXHEH eMKOCTbH NMPOBOMQMIACH MO
dopmyne (3.11). 3nHavenns koapouunentor Co U Do M1 KaxI0H U3 eMKOCTEH
NoaBGUPATHCH NIPH YMCTEHHBIX PeaTH3allHAX MOJIEITH MO MaKCHMATbHOMY COBIIa-
[AeHHI0 pacueTHOTO ruaporpada ¢ GakTHYECKHUM.

Benuuntbl Vg A8 KKI0ro M3 6acceHHOB OLEHHBATHCH MO CYyMMapHOMY
o6beMy cTOKa 1A BETBH cnajld rufporpada K4k CpeflHHE M0 BCEM PacyeTHbIM
ropam. KoppextupoBka 3HaueHHH Vg MPOH3BOOMITACH [PH YHMCIIEHHBIX
pacyetax rupporpados.

3HaveHne KoddouiueHTa ks B MEXBEMKOCTHOM [IEJIHTENE MOCTYIUIEHHHA
OBIMO HAW[AEHO C MOMOWIBI YPaBHEHUA BOJHOTO OamaHca [UTA HIDKHEH eMKOCTH
N0 MaKCUMA&TbHBIM BETHUHHAM MOCTYTUTEHMH BOJBI Hd IIOBEPXHOCTh KDKIOM
BBICOTHO#H 30HBI M 3HAUEHHAM Vyaucc, i

PesynbraThl YHC/IEHHBIX PacyeroB rUApPorpadoB CToka B 3aMbIKAIOLIMX CTBO-
pax oboux BacceitHoB H 0BocHOBaHMe BbIGOpa MapaMeTpoB CXembl TpaHcPopma-
LMK NIPUBeJieHbl B paspene 3.5 NAHHOM IT14BbI.

3.3. AHANIH3 CNIYTHHKOBOH HHO®OPMALIHH H PE3YIILTATHI
EE HCMNOJIb30BAHHA B MOJEIIH

B feHHOM paspene uanaraercs cnocof OHEHKK 33CHEKEHHOCTH TOPHBIX
BO10cGOPOB MO CMYTHHKOBBIM [IaHHBIM C LETbI0 MICHTHGHUKALKMH Pa3THUHBIX
XapaKTepHCTHK OMUCAHHOW B pasperte 3.2 Moneau GOpMHPOBAHHA TATIOTO CTOKA
B ropax (yTouHeHMsi 3HaueHMH Ko3ddHLUMeHTOB B bDU3HYECKHUX 3aBUCHUMOCTAX,
ONpENeeHMs: IapaMeTPOB BbICOTHBIX PACIpe/ie/IeH’it METe0IeMeHTOB M mp.) ' .

B KauecTBe HCXOHOTO MaTepHata B pabore HCIONIB3OBATHCH TeJTEBH3HOHHbIE
CHHMKH B BHIMMOM [M4lla30HE C METEOPOJIOTHYECKHX CIMYTHUKOB 3eMIIH
cucremsr “Mereop”: "Mereop-13, -16, -17, -18, -19, -20, -21, -22, -23”, "Mere-
op-2” (1)-(6), "Mereop-25, -28, -29, -30, -31". U3 obuiero uucna CHUMKOB
(1473 wr.) 34 AuBapb—main 1974—1983 rr. Gbutk oroBpaner 159, kortopbie

' O6paboTka M aHaIM3 CIyTHHKOBOH MH(BOPMalmK, a TaKKe OLUCHKH NO 310t uidopma-
IIHH CTeleHH NOKPLITOCTH BOLOCGOPOB CHerom BbIMOJIHEHB! B MHCTHTYTe BOMMLIX npobiiem
AH CCCP JI.K. lNonnapcko#.
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OTBEYWIH pALy TPeDOBAHHH: OTCYTCTBHA CIVIOLIHOTO WIH 3HAYHTENnbHOTO 06nay-
HOTO NOKpoBa, xopoiled $oToo6paboTKH MIeHKH, HAHMEHBLLIHX MEPCIeKTHB-
HbIX HCK@KeHHH. Bce otoOpaHHble CHUMKH OBbUTH TIIATENBHO NPOAHATH3HPOBAHbI
C LeJIb0 BBIAB/IEHUA Ha HAX 0BnayHoCTH M HOTOHUIHOHOMMYHBIX YepT HCCledye-
MOI0O paHOHa, CO3MAILINMX XdPAKTEPHBIH PHCYHOK H306pakeHHA noac THIA0WER
NOBEPXHOCTH, & TAKXKe YCTAHOBIEHHA BO3MOXHOCTH OLEHKH TUIOLIAeH 3acHe-
MeHHOCTH. JInAa NeTanpHOTO aHaiM3a DbUIH NMpPHUBNEYEHDB! CHELHATHIHPOBAHHBIE
KapTbl U CHHMKH pa3HbiX MaclutaboB.

Ilpn M3yyeHHH OMHAMHMKH COCTOAHHMA CHEXHOTO NOKPOBA NPOCIEKHBATHCH
W3MEHEeHHUA CTPYKTYPbl, TEKCTYypht ¥ HoTOTOHA MioOpakennidt B nepron cHero-
HA4KOIUTEHHA M cHeroTagHMA. Bce otobpanHbie TB cHumkH 3a 1974-1983 rr.
OBbITH NPOAHATHIUPOBAHBI € MCHONb3OBAHHEM [PH3HAKOB PA3NTHYHA CHEXHOIO
nokposa M obmakoB [55], a 3areM yBenuyeubl U TpaHcdopMupoBansl. CHUMKH
¢ METeoPONTOTHYECKHUX CNyTHUKOB THma "Mereop-13”, "Mereop-2(1) ", "Mere-
op-28” (Manoro paspelieHds) OblIM yBenmMues! 10 macwuraba 1:2 500 000, a
CHHMKH CO CMyTHMKOB THna "MeTteop-28" (cpemHero paspelleHHs) — 10 Mac-
wraba 1:1 000 000. TpaHcdopMalHA CHHMKOB TNPOBOIMIACH ONTHKO-MCXdHH-
YECKHM METOIOM 0 KapTaM NpPAMOH PABHOYTONILHOH KOHHYECKOH MPOEKLMH,
NO3BOJIAKLLEH NPOH3BOANTL M3MepeHUs mwilowaneid. McnonpaoBanue xapakrep-
HBIX 4epT M300paxeHHi MOACTHNANLIECH NOBepXHOCTH DacceiHoB pex ['aBacait
u Kaccancaii, TakMX, KaK pyclia peK, HanpasJleHHs XpeBTOB, TEHH OT TOp M T.1.,
NO3BOJIWIO HAHECTH Ha CHUMKH TPaHMLBl MccienyeMbix BofocbopoB. Tounas
NPHUBA3KA NPOH3IBOAIACh N0 CHUMKaM Gonbluero paspeutedus (“'Canwor-4,6,
“Landsat™).

JIunua Bomopasnena JOCTATOYHO YBEPEHHO MPOBOIMICA NMPH HATHYHH Hermy-
BGOKOro CHEXHOro MOKpPOBa, MOAYePKHUBAIIETO BCE XAPAKTEPHBIE YePThbl pense-
¢da. [lo mepe cxo/1a cHera M YBIT@XHEHHA [OACTWIAOLLEH] IOBEPXHOCTH TOH M306-
PaXKEHHA TeMHeeT W MPOBOJMTL JTMHHHM BOJIOPA3/IENIOB CTAHOBMICH BCE TPY/IHEE.
B atux cnyuasx oHM NpOBOAATCHA MO KOOPAMH4THOH ceTke. Takum oBpaszoM,
HaubOIee TOYHO OMpeaeATCA 3HAYEHHA IUIOLLA[eH TPH 3dCHEXEHHOCTH, OIu3-
KO K MakcumaTbHoi. Ha cHumkax macwraba 1:2 500 000 mrs GacceitnoB
Tlaacas u KuaccaHcas GbUTM onpefielieHbl IUIOLAAH YEPHOIO M OeIOTO TOHOB.
Ha cuumkax maciuraBa 1:1 000 000 okaszanocs BO3MOXHBIM ONpeIeTHTh ILI0-
WK YepHOTO, ceporo U Benoro ToHoB. [TokpeiTocTh Beero GacceiiHa WK BbICOT-
HOW 30HBI CHeroM (B %) Ompeqensiack M0 COOTHOIIEHHIO MTowane# Gemoro,
CepOr0 ¥ 4EPHOTO TOHOB KaK BECOBOE CpelHee, MPHYEM MPHHHMAIOCH, YTO
Genbiit ToH coorserctByer 100%-Ho# nokpeitoctH, cepbii — 50%-Hoi W YepHbI# —
HymeBoii. [lokpeiTocTe cHerom is Gacceina p. I'aBacait wia 1978 r. Geuia
[HeTATM3NPOBAaHa JUIA HATH  BLICOTHBIX 30H: wuwke 1200 m, 1200-1800,
1800-2400, 2400—3000 1 Bbitre 3000 m. BoicoTa cHEroBO# I'PaHHIIbI Opeaen -
nace mo runcorpaduyeckoil KpHBOH DacceiiHa mpH yuere JOJTH NMOKPBITOCTH
BofocBopa cHeroM no meroauke, paspaborannoin B CAHUM [24]. Kax yxe
ynomuHanocs (pasgen 1.3.1), rpaHHLa CHEXXHOro NOKPOBA — 3TO NMPaKTHYECKH
He JTMHMA, d NPOTAXKEHHAA 10 HECKOJIbKHX COT METPOB MO BHICOTE 30HA MATHH-
CTOro 3aleranus CHera. HWxiHss IpaHMLA TOH 30HBI — rpaHMLa ThUIA CHEro-
TafAHUA — BBIJETIAETCA HA CIIYyTHHKOBBIX M300paskeHMAX K4K FPaHHIA YEPHOTO
dotoToH4. BhijeneHne BepXHed rPAHHMLbLI — IPAHULBI GPOHTA CHETOTAAHMA —
CBOIMICA K OTJeNeHuio Detoro (GOoTOTOHA OT Ceporo ¢ MATHUCTOM, 3ePHUCTOH
WIX JIEHAPUTOBON TEKCTYPOW 1EPEXOIHOM 30Hbl (BoOOGILIE rOBOpA, HIMEHSAIO-

89



Tabauya 3

PeayneraThi OlleHKH 1o gaHHpiM UC3 pasmepop GecCHEXHBIX nnomamgen
H BLICOTHOTO MOTIOKEHHA TpaHHllbl CHEXHOTO NoKpoBa i 1976 r.

JIaTa CHeMKH Hassaume MC3 Bpemst cbeMa HHDO pMALIHH p- laBacait p. laBacait p. Kaccascaii
Zgera M Sorau, % Zocri M Sornu % Zeers M Sorn.w% Zeer M Sorn.a%
1 2 3 . 4 5 6 7 8 9 10 11
21.01 M-2(1) 14412 M 2150 39.5 2160 39,5 - o - -
2170 39.0
1980 32,1
2160 40.0
24.01 M-2 (1) 134 53 muH 2100 37,0 2025 34,0 1870 29.0 1873 30,0
1960 32,0 1850 28,0
1880 28,0 1900 3L
2025 340
2160 39.5
1980 32,0
2002 M2(1) 9.4 45 mus 2360 49,0 2360 49,0 1730 20,0 1730 20,0
22.02 M-2(1) 9 4 32 mun 1930 305 1930 30,5 1750 21,6 1750 216
23.02 M-2(1) 9y 26 MHH 1920 30,0 1920 30,0 - | 1 .
i 2190 41,0 '
26.02 M-2(1) 9y 10 mun 2210 42,0 2210 42,0 _ - - -
28.02 M-2(1) 8 u59 mun 2020 34,0 2020 34,0 1830 26,6 1820 26.0
2260 44,0 1820 25,8
01.03 M-2 (1) 8457 mud 2280 45,0 1810 25,0
02.03 M-2(1) 8y 43 MHH 2030 34,5 2280 45,0 1920 31,9 1920 32,0
2470 55,0 2250 44 0 1970 35,0 1970 35,0
2190 44,0
2250 41,0
05.03 M-2(1) 8 y 34 muu 2030 34,5
06.03 M-2(1) 8422 MuH 2130 38,0 2030 34,5 - = 2 B
2190 41,0 2130 38,0 1950 23.8 1950 34,0
08.03 M-2(1) 8ull muH 2130 38,0
2170 40.0 2130 38,0 2030 38,0 2030 38,0
11.03 M-2(1) 8 4 00 muH 2170 40,0
2000 33,0 2170 40,0 2200 47,1 2200 47,0
2130 38,0
12.03 M-2(1) Fu50 muH 2260 440
2520 57,6 2360 49,0 2270 51.0 2265 51,0
2300 46,0 2260 50,5
2220 490
2360 425
17.03 M-2 (1) - 2530 58,0
2590 61,5 2560 60,0 2230 48,5 2270 51,0
2460 54.6 2310 53,1
2560 60,0
01.04 M-23 54 46 MHH 2020 34,0 ;
05.04 M-22 9 4 28 muu 2230 430 2020 34,0 = - - e
2200 415 2230 42,5 N » - "
- 90
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Tabauya 3 (oKoHuaHwue)

1 2 3 4 5
07.04 M-22 94 06 MuH 2190 51,0
2400 56.0
2500 49,5
2363 41.0
21.04 M-2 (1) 15451 mun 2740 70,0
2610 63.0
2450 54.0
2600 62,0
22.04 M-2(1) 154 47 mun 2800 73,0
2500 56.0
2740 70.0
2870 175
2680 66.5
25.04 2690 67.0
2680 66.5
2470 55.0
2610 62.5
26.04 M-2(1) 154 26 mun 2720 69.0
2620 63,0
2380 50,0
2750 70.0
2570 61,0

IIpumMeuanue OUHKH Zoop M Sopy .y NPEACTABICHHbIE B JAHHOA TAGIHUE, TONY-
UEHBL IO pe3ynbTaTaM ChEMOK B BHAMMOM [HanasoHe (A =0,4—0,7 MKM).

ieHcs Bo Bpement) [24]. Takum 06pasom, Ha chumKax macira6a 1:2 500 000
[PAHHLA CHEXHOTO NOKPOBA IPOBOAWIACH N0 JTMHHU Pa3flena YepHoro u Gernoro
TOHOB, 4 Ha CHUMKAX MaciiraBa 1:1 000 000 — mo cpenneit THHUH ceporo TOHA.
ObnacTs NATHUCTOrO 3alleraHus CHera, OTOOpakeHHaA Ha CHHMKAX CEPbIM
TOHOM, CuHTalTack 30H0H 50%-Hoi 3acHexenHocTH. Takoit e cnocob OueHKH
IUTOWIANH 3aCHEMEHHOCTH pewru3oBaH B paGore U.C. Tapenuka u op. [28].
ComocTaBnsa OOHOBPEMEHHO CHETaHHBIE CHHMKH IOBYX Pa3JIMYHBIX MacliTabos,
aBTOPbI 3TOH paBoThl YCTAHOBWIM COOTBETCTBHE DPA3HBIX rpajauyii GoroToHa
Pa3HOH CTEMEeHM 3dCHEXKEHHOCTH. Buimbie Ha doTtorpauu Gonpioro maciiraba
TEMHBIE NATHAa B BOJOPA3NE/IbHOA 30HE Ha Golee METKOM CHMMKe HCYe3awr,
3 OTHENbHBIE OCTPOBKH CHEra CTHBAKICA C TEMHBIM (POHOM Ha CKITOHAX M B
AONMHAX peK. IT0 NMO3BOIMIO aBTOPAM CJENaTh BHIBOJ, UTO BHIHMasT Ha CHUMKe
TPAHMIA NOKa3biBALT KaK pa3 S0%-Hyl0 MOKPBITOCTh CHErom, [IpHYeM 30Ha ee
ONPENIENICHUA CY)K4eTCA HA MECTHOCTH NpPH YBENMMYEHHH Maclutaba. Cnemyer
CKa3aTh, UTO IIOLWIATb CEPOTO TOHA MOXeT AocTurars 20—25% ot obweit mwiona-
a# BofocGopa. OHa 3aBHCHT OT KOHKPETHBIX CHHOMTHYECKHX YCIIOBUHM, BITHAIO-
IMX Ha COCTOAHME CHEXHOro nokposa. Hanpumep, Ha cuumixe 5.0V.1976 r.
IUIOIAk Ceporo ToHa cocrasnana 11%. B ator gens npomen ©POHT ¢ OcaIKaMu
18 MM, nocre uero Temmeparypa nossicunacs 1o 8°C ® HAYaANOCh WHICHCHBHOE
TdAHUE CHEXHOrO MOKpOBa. B pesynbrare Iwomams Ceporo Toma Ha CHUMKe
7.IV. 1976 r. yrenuunnacs o 20%.
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6 1 8 9 10 11

2363 49.5 2450 61,0 2345 55.0
2240 49.0

2600 62,0 2350 55,0 2373 57,0
2320 530
2450 60,7

2680 66,0 2500 63,4 2482 62,5
2490 63,0
2450 60,3
2490 63,0

2613 62,5 2490 63,0 2482 62,5
2400 57.0
2390 70,5
2650 58.0

2573 61,0 2540 65.5 2535 65,5
2500 63,8
2510 68,0
2590 64.5

Hago oTmeruts, uTO YBeJIMYeHHe HCXOMHOH CHYTHHKOBOH HHGOpMauu
mo maciurada 1:1 000 000 co3paeT MOMONHMTEIBHbIE TPYIHOCTH B OIpedene-
HHM IUIOLIAMH 3aCHEXEHHOCTH, KOTOpble CBA3AHBI C OTUYETIMBO Oeumdpupye-
MBIMH B 3TOM MaciuTabe TeHAMH OT rop, Hepa3IMYMMbIMH B Oonee MeTKHX
macirtabax. TeHH OT rop garT TemHbli TOH H306paskeHua maxe npu 100%-HoH
3aCHE)KEHHOCTH TeppuTopuH. [Ipy meumdpupoBaHMH H aHaiM3e CIYTHHKOBBIX
CHMMKOB [07ifi 33CHEXEHHOCTH CUWTANIACh OIMHAKOBOM, KaK IU151 OCBEUICHHBI,
TAK M [U1A 3aTeHEeHHBIX CKIIOHOB XpeGToB B J1060i BhicOTHOH 30He. C ApyroM
CTOPOHBI, MOCKOJIBKY CbEM CIYTHHKOBOH HH(P‘OP_MBI.I.HH NPOU3BOIOMIICA, KaK
NpaBUIO, B OJHH M Te K€ YaChl, PHCYHOK TeHeH COXpaHsicHd M HEOTHOKPaTHO
HCIOJIB30BAJICA B KaYeCTBE [CIIH(POBOYHOTO [IPU3HAKE.

Touxocts OmMpeneneHus MUIOIMAOAN 3acCHeXeHHOCTH IIPH HCIONIb30BAHHH -OMMH-
CAHHBIX METOIMK COCTAaBIIAeT, 10 HAIMM OleHKaMm, 6—10% B 3aBHCHMOCTH
0T paspeluarmileil cnocoBHOCTH anmapaTypsl pasnuyHbix UC3 M MpaBHIBHOCTH
BBITIOJTHEHHA TpaHchOpmMaUHKH CHUMKOB. Jlyumnas HH(bOpMaLII-Ef{ UiA paccmar-
pHBaeMoil 3amaud — 3TO CHUMKH, IOJTyYeHHbIe CO CIyTHUKOB ~'Meteop-28, -29,
-30, -31” anmaparypoit cpefHero paspeweHus. TeuHocts TpaHchopmaunuu
CHHMKOB Ha KaprorpadHuecKyr NpPOEKIHI, COCTABIIAWLIAA 1A MacLraba
1:1 000000 1 Mm Ha cHMMKe, MO3BoNAeT O6GECTEUMTh XOPOLIYI0 NMPHBA3KY
CHUMKAa K MeCTHOCTH, a cllefloBaTeNibHO, obecrneunTs OOCTaTOYHYI TOYHOCTh
NpoBefieHHA TpaHHL BofgocGOPOB M oOMNpenesieHMA IUIOAAH 3aCHEKEHHOCTH.
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Tabauya 4

Peaynbratsl ouenku no nauHeiM HC3 pasmepos GeccHeskHbIx mowmaned
H BBICOTHOTO MOJIOXEHHA MPaHHMIbI CHeXHOTO MoKpoBa ang 1979 r.

Kak ormeuanoce panee (cm. pasmen 1.3.1), miowams 3acHexeHHOH YacTH BO-
foc6opa MHOTHMH MCCIIEIOBATENIAMH OLIEHEHa IPHMEPHO C TAKOM e TOYHOCTHIO.
Ot™eTHM 371eCh pe3ynbTaThl, NONMYUYEHHbIe NPH AHATH3E u306paxenuit ¢ UC3
TOR ke cucteMbl “Meteop”. Oumbka BH3yambHOro OnpefiefieHUA TUTOLIANH
3acHexeHHOCTH coctaBuna 10% [24], a npu nomcuere miomanu 3JIeK TPOHHBIM
IIaHuMeTpoMm — 5—6% [98] .

B tabn. 3—5 pna GacceiiHoB pex Tapacait u Kaccamcait mna 1976, 1979
H 1983 rr. MpHBeNeHbI ONpe/ieNIeHHble ¢ MOMOLIBIO OMMCAHHBIX METOJIMK 3Ha-
YEHWA MONH IUIOWANH BOJOc6OpOB, OCBOGOMMBLIEHCH OT cHera (Towamu
YePHOTO TOHA) Sypyq, H BBICOT CE30HHON CHeroBOii TPaHULbI Z ... Takue e
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Hara cbemxn  Haspamme UC3 Bpems chema mHdopmaunu CrexTpansHeni  p. MaBacail p. MaBacait p. Kaccancan
L Zeern M Sorma % Zeer M Sorn.u7 Zeem M Somna % Zeerm M Sorn.u %
01.01 M-2(3) 742l muu - 0,4-0,7 1760 235 1760 23,5 1710 18,2 1645 14,5
1580 12,0
04.01 M-2(2) 12441 mun 0,4-0,7 2090 36,5 2090 36,5 1670 15,7 1670 :?(5)
07.02 M-29 8425 MuH 0,5-0,6 1880 280 1880 28,0 1600 13,0 1560 »
1520 10,0
14.02 M-2(2) 6447 MHH 0,4-0,7 1970 320 1970 32,0 1730 19,2 1733 ;gg
15.02 M-2(2) 6 449 mun 0,4-0,7 1910 29.9 2035 35,0 1730 19,2 173 ,
2160 39,5 -~
16.02 M-29 8 4 20 mHH 0,6-0,7 2000 33,0 2015 33,5 1750 21,0 1750 14
2030 34,5 . o
13.03 M-2(3) 9459 mun 0,4-0,7 2150 39,5 2185 41,0 1980 352 1980 ]
2220 425 .
15.03 M-2(3) 9442 muH 0,4-0,7 2230 43,0 2230 43,0 2080 41,1 2080 41.0
21.03 M-2(3) 94 14 mun 0,4-0,7 2420 52,0 2397 51,0 2240 49,2 2240 9.5
2300 46.70
eeh e 1 2300 52,0
24.03 M-2 (3) 8 4 58 mun 0,4-0,7 2420 52,0 2390 50.5 2300 52, 2
2320 47,0
2430 52,5 o
01.04 M-2 (3) 6433 MuH 0,4-0,7 2620 63,0 2530 58,0 2530 65,6 2540 :
' e o 65 51,0
08.04 M-2(3) 5450 mun 0,4-0,7 2720 68.0 2635 64,0 2280 51.1 22 ;
2550 59.0 2250 49.6
11.04 M-2 (4) 13415 mun 0,4-0,7 2690 66,5 2655 65,5 2870 79,8 2870 80,0
2620 63,5
20.04 M-2(4) 124 10 muH 0,4-0,7 2550 59,0 2665 65.5 2600 68.4 2600 69.0
2780 71,5
26.05 M-2(3) 124 53 muH 0,4-0,7 3110 91,5 3105 91.0 2880 80,4 2880 80.5
! o 82,1 2910 82,0
28.05 M-2(3) 12 4 40 mun 0,4-0,7 3010 :2-8 3015 86,5 2910 ) .
3020 \
914 3120 90,5
29.05 M-2(3) 124 37 mun 0,4-0,7 3170 94,0 3170 94 3120

3HaveHua nna 1978 u 1979 rr. gna GacceiiHa 'aBacas u s 197? r.nns Gaccei-
Ha KaccaHcas HaHeceHbl [UIf CpaBHeHHs Ha rpadMkK4 BpeMEHHOTO XOJa aHaso-
THYHBIX BenuuuH (puc. 15—17), paccuMTaHHOro Mo MOAENH (POpPMHPOBAHHA
CHexHoro mnoxkpoBa. [lomo6Hele Tabmuibi M rpaduKH ObUTH TOMYYEHBI A
BCeX paccMaTpHBaeMbIX JleT. B pesynbprate 06paboTKM CNYTHHKOBOH HHGOP-

- MalMu ObUTH TaK)Ke BBHIABIIEHBI pACTpefelleHUs 3acHeXeHHocTH 1A baccerHa

p. I'aBacait no MATH BBICOTHBIM 30HaM Ha pa3sele jgathl 1978 r. Ilo s3tum pac-
npeneneHUAM OblI0 PAacCYMTAHO TIOJIOKEHHE cuerosonzl T PaHHIIBI. BcevHa:‘zBaH-
HbIE pe3ynbTaThl NMpefcTaBjieHsl B Tabn. 6. BpeMeHHOH XOof 3HAYEHHH BbICOT
CHeroBoit nmuHuM A 1978 r. gna BacceitHoB pek ['aBacait u Kaccancai, on-
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Tabauya 5

PeaynbraTel oueHkn no nanHsiM HC3 paimepos GeccHexHbIX nowane#
M MPaHHUBI CHEKHOTO Nokposa mws 1983 r,

Hata cbem- Bpémna cbema HH- CneKTpanbsHbIA p. lasacai p. Kaccaucai
KH dopmaumu OHAMA30H, MKM

Zeer M Sorna % Zeern ™M Sotnan %

08.11 6 4 08 Mmun 0,5-0,6 1870 28,0 2050 40,5
09.01 6415 MHH 0,5-0.6 2110 37,5 1950 34,0
10.01 6421 MHH 0,5-0.6 2150 39,0 2200 47,0
05.02 6 4 00 MuH 0,5-0.6 2130 38,0 2170 46,0
06.02 6407 mun 0,5-0.6 2420 52,0 2430 60,0
07.02 6413 mun 05-06 2230 43,0 2240 49,0
08.02 64 20 MuH 0,5-0,6 2370 49,0 2370 56,5
20.02 64 14 muH 0,5-06 2210 42,5 2100 42,0
22.02 640l MuH 0,5-0,6 2450 53,5 2380 57,0
05.03 5450 mMun 0,8-1,1 2310 46,5 2180 46,0
10.03 6421 mun 0,5-0,6 2470 55,0 2296 " 51,5
22.03 5459 Mun 0,5-06 2420 52,0 2290 51,5
23.03 0,5-06 - - 2380 56,8
24 .03 6412 MuH 0,5-06 2380 50,0 - -

28.03 6437 MuH 0,8-1,1 2200 41,5 2310 525
23.04 6405 mun 0,5-0,6 2370 49,0 2480 62,5
26.04 64 05 mun 0,5-0,6 - - 2500 635
24.08 6 4 00 MuH 0,5-0,6 3040 88,5 2900 82,0

Il pumeuanu e [auusle 3Toil TAOMHUBI MonyueHel Mo pe3ynsTataM cheMkH ¢ HC3
""Mereop-30"".

peneneHthi'l KaK 10 MOJejIn, TAK M M0 CNYTHHKOBBIM [1aHHBIM, H:!oﬁpa)xer[
Ha puc. 18. Ha puc. 19 u 20 upencraBneHsl cBA3M GaK THYECKHX 3HAYeHUH 0Obe-
MOB cTOKa ¢ BofocGopos pek l'aBacait u Kaccancait ¢ BBICOTO#M Ce30HHO# CHEro-
BOM rpaHuupl B GacceiiHax.

JIns olleHKHM TOYHOCTH OIpelelieHHsl BBICOTHI C€30HHOW CHeropo# JIMHMH pe-
3ynbTaTEl 06paBOTKH CYTHHKOBOH HHGpOpPMauuK GbUTH CONOCTABIIEHBI C JAHHbI-
MH, TONTYYeHHBIMH 110 a3pOAMCTAHIMOHHBIM PEHKaM H M0 a3pOBH3YalbHbIM Bep-
TOJIETHBIM HaOMIOMeHHAM 33 CHEeXHbBIM NMOKPOBOM B 0boux GaccerHax. Peaymnsra-
THI CpaBHeHuA MOMelleHs! B Tabnm. 7. M3 Bcex NpoaHamM3MpOBaHHBIX CITYTHHKO-
BBIX H300paskeHHi BIOHPATTHCE Te, 1aTa NONYyYeHHUs KOTOPBIX COBMasana MiH Obl-
na 6nu3Ka K farte NpoBeeHHA aBHapa3BelKH. [Ipy pasnuuuu 3TUX [aT K aHATH3Y
TNpUBJIEKATTMCh [JaHHble HAGIIO[eHMI 33 OCAaJKAMH M TeMMepaTrypod BO3yXa
¢ uenbrw OOHapykeHHA BO3MOXKHBIX CHEroNnajsioB WIH MHTEHCHMBHOrO CHeroras-
HUA, CNOCOGHBIX BBI3BATE H3MEHEHHUA 34CHEXEHHOCTH B HHTEpBAJIE MeXOy
paccMaTpuBaeMbIMM jlaTamu. ['padMKH CBA3M 3HAYEHHH BBICOTHI CHErOBOM
[PaHHULIBI, TOJIYYeHHbIE NMpPH HeUM(PHPOBAHHH CIYTHHKOBBIX CHHMKOB, C [aH-
HBIMH @JPOBH3Ya/IbHbIX HabBIIIOZIEHWH M a)’pPOJMCTAHUMOHHBIX peeK MNpHBefe-
Hpl Ha puc. 20. ABcoioTHBIE 3HauYeHMA OTK/IOHEHMH BBICOT CHErOBOH JIMHHMH,
OTIpefie/IeHHbIX [0 Hab/II0ICHUAM CO CHOYTHMKOB, OT JIAHHBIX aBHAapa3BelKH
nexar B mpenenax 250 m. KoadduumeHT KOppenAuMu 1eX W IpYyrux pesyiib-
tatoB monyunsica pasHeiM 0,88 = 0,05 wis Gacceiina I'aacas u 0,78 + 0,08 nnia
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Puc. 15. Bpmeuuo'n XO[1 3HaveHHH nonu oceoGomuBledcs OT cHera iowany Gaccefina p. MaBacalt Sgpy ¢ (@) M BBICOTHOTO NONOXKEHHA CHeroBoft
TNHHUK z (6) mnx 1978 r.

Sormu M Z PACCUMTAHBI MO MOMETH MO 6-93COBBIM [OAHHBIM MPH k, =5 mm/(rpan-cyt), ag =0,3 (/) ¥ Mo CyTOWHbIM OaHHBIM TNIPH k'l =
= 1,8 mm/(rpan - cyr), m = 0,088, a; = 0,3 (2), npu k}, = 1,8 mm/ (rpaa - cyr), m = 0,011, an=o,§“(3) unpu k, =5 mm/(rpan - cyt), ag = 0,3 (4).
Toukamu OTMeueHbI IHAYCHHA S oy y M 2 NONyYeHHBIE N0 AanHbiM UC3 (cm. puc. 16, 17)
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Puc. 16. chmemmﬁ XOJl 3HaYeHHH [ONTH ocBOGOMMBIIEHcH OT cHera IUToOwANM GaccelHa p. l'aBacait S,y 4 (@) ¥ BHICOTHOrO MONOXEHHs CHEroBoH
nuHuH 2 (6) nna 1979 r. ’ .

SoTH.y M Z PACCYMTAHBI MO MOIENH MO CYTOYHBIM (1) u 6-vacoBbm (2) mammbiM npu ky =5 mm/ (rpan - cyT), ay = 0,3
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Puc. 17. BpemeHHON XOJ1 3HaueHHH 10N 0cBOGOMMBINEACH OT CHera IIoWAmK Gaccedtta p. Kaccanca# Soru.u (@) M BLICOTHOTO MOJIOXEHHS CHETOBO#M
munuun z (6) s 1979, :

Sorn.y M Z paccuuTanbl o Mopenyu npu k, =6 mm/ (rpan - cyt), an =0,3 (1); npuk, =5 mm/ (rpan - cyr), ap =0,3 (2); npu k, =4 mm/ (rpan -
“eya), ap =0,3 (3)




Tabauya 6

PucnpepencHue 3aciexeHnocTd Gacceina p. Tapacad ana 1978 r.8 %
OT MIOLIAAH BoA0cGOpa NO NATH BLICOTHLIM 30HAM

Jara Ttnowane MHona Mnowans Jons 3acHexxeH- [Lmoutanes [lons 3aCHeXeH-
ChEMKH 30HBI > 3ACHEXKEH- 30HbI HOHM nnomanu 30HbI HOH TUIOLIaOH
>3000m, Hot I1o-  2400— s 30HBI 1800— [UTA 30HbI %
% oT Bo- wAnM A 3000M, 2400—3000 m* % 2400 M, 1800-2400m,
nocGop- 30Hbt % OT BO- % ot BO- T
HOH >3000M, pocGop- nocbop-
% Hoit HO#
20.01 14 14/0 35 35/0 26 14,5/11,5
09.02 14 14/0 35 35/0 26 26/0
19.02 14 14/0 35 35/0 26 24/2
20.02 14 14)0 35 35/0 26 3/23
06.03 14 14/0 35 35/0 26 15/11
22.03 14 14/0 35 35/0 26 15/11
01.04 14 1410 35 26.2/8.8 26 3.9/22,1
06.04 14 14/0 35 35/0 26 9,4/16,6
15.04 14 14/0 35 29/6 26 4,2/21,8
25.04 14 14/0 35 33.2/1,8 26 2/24
26.04 14 1410 35 17.8/17,2 26 1,4/24.6
01.05 14 14/0 35 33,1/1.9 26 2,2/23.8
22.05 14 6,2/7.8 35 3.6/31.4 26 0/26

NMpumeuanmue. JlaHHble 370N TAGNHUIEI NONYHEHBI MO pe3syneraTtam cheMxu ¢ HC3
”MeTteop-2877.
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Puc. 18. BpemeHHOM X0l BLICOTEI Ce30HHOH CHerOBOH IpaHMubl Z WIS 1978 r., npocnexeH-
Hpi#t o ganaeim UC3 (1) —(3) u paccunTanHbit Mo mojenu (4) — (5). 1, 4 — nns 6acceHHa
p. TaBacait; 2, 5 — wia baccefna p. Kaccancat; 3 — s oGbeAHHEHHOTO Gacceltna pex ['a-
Bacatt u Kaccancait

100

IMnowane Jona sacue- lnowans [lona 3acHe- Hona 3acHe- [onsA wio- BeicoTHOe
30HBI ke HHOM 30HBI KeHHOH XKeHHOH IIA[H, OCBO- [ONOXKeHHe
1200— nToWwaaM <1200M, nnomamM, TIOWEAmM, J OOOMBIIEACH cHeroBoOH
1800 M ,% nnsa3oHsl % OTBO-  [UIfA 30HBI - OT BOOO- ot cHera, % rpaHuubI,
or Bogochop- 1200— nocBop- <1200 M, cGopHoit M aBc
HO#M 1800 m* % Hoit %
23 10,2/12.8 2 0/2 137 26,3 1830
23 23/0 2 2/0 100 0 1200
23 19.2/3.8 2 0/2 92,2 7.8 1340
23 0/23 2 0/2 52, 48 2340
23 0/23 2 0/2 64 36 2080
23 1,7/21,3 2 0/2 65,7 34,3 2030
23 0/23 2 0/2 44,1 55,9 2490
23 0/23 2 0/2 58.4 41,6 2210
23 0/23 2 0/2 47,2 52,8 2440
23 0/23 2 0/2 49,2 50,8 2400
23 0/23 2 0/2 33.2 66.8 2700
23 0/23 2 0/2 49,3 50,7 2400
23 0/23 2 0/2 9.8 90,2 3080

*B wucnMTene — 3HAYEHMSA JONM MOKPHITOM CHErOM IIOLIANM BBICOTHOM 30HbI, @ B 3HAMeE-
HATeNe — 3HAYeHHHA [OTH 0CBOGOOMBIEHCH OT CHera NIIOIUANMN ITOMH JKe 30HbBI.

Gacceitna KaccaHcas. llpu moctpoenuu cBsseit (cm. puc. 20) HCTIONb30BAIHCh
3HAaYeHMA BBICOThI CHETOBOH IpAaHMUbI, CPE[HHE MO [AHHBIM A3POBM3YalIbHBIX
HaG/loleHHI Ha CKJIOHAX CEBEPHOH H IOKHOH 3KCHO3MIMHA W Ha [He [OJMH.
Mexay Tem pa3sHMIA 3HaYeHHit HCKOMOM BBICOTBI HAa ITHX CKITOHAX COCTAB-
TIIET HECKOJIBKO COT METpOB, a B pAfie ciyuaeB npessiaeT 1000 M (ta6n. 7).
TouHocTs HaxoXIeHHA BLICOTBI CE30HHOM CHETOBOH I'PAHMIBI MO CMYTHHKO-
BBIM M306paxennam obcyxaanach panee (cM. pasgen 1.3.1). Y GonbumHcrsa
aBTOPOB OLMOKa ee oNlpefeneHnA cocTapnAet 150250 M.

[lockoNbKy B OJIHOM M3 BapHaHTOB IpeIokeHHOH Morend GOpMHUpPOBaHHA
TAJIOr0 CTOKA WHTEHCMBHOCTh TafgHHMA PACCMATPHBANACH C YYETOM pafuauHOH-
Horo addexra (2.17), mpoBomwicA pacyeT MOCTYNUIeHH#l CyMMAapHOW pamua-
UMK Ha MoBepxHOCTh BojocGopa. Ilpu 3toM pacuete mo dopmyne (3.3) 3ma-
yeHusA o6mieii ofnauHocTH Opanuck Kak MO JAHHBIM Ha3eMHBIX HaGrnrofeHHi,
TdK M Mo crnyTHUKOBON MHpopmaumn. Ilo chumkam ¢ UC3 “TIROS” 8 UK
AWamasoHe qua 1978, 1979 rr. Geria olieHeHa nokpbitocts (B Gannax) o6-
JAUHBIM TIOKpOBOM OaccefiHa p. I'aBacail. Y{manoch BbILE/NUTb YeTblpe rpaja-
LMH TOKPBITOCTH BomocGopa o6nauxoctsio: sicHo (0—20%), HeGonpuias 06-
navykocts (20—40%), sHauntenpHas obnaunHocts (40—80%), 10-GannwHas 06-
naysocts (100%), Korna HacceilH NONMHOCTbIO 3aK poIT o6makamu. [Tpu 10-6ane-
HOH NOKpbITOoCTH OacceiiHa oTMeuvanach (pOHTaNbHAA MM BHYTPKMAcCOBaf
obayHoCTD,
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TaGauya 7
CpaBHeHHe 3HaYeHUH BBICOT CHeroBOH IPAHHLBI, MOy YeHHBIX

M0 a3pOAMCTAHUHOHHBIM pefiKaM, a3pOBH3YaIbHBIM HaGITIONEHHAM H
no oaHHeiM UC3

Peuno#t Gacceftn

IMo a3 pomNCTAHUMOHHBIM pefiKam

IMo asposu3yanbHbiM HaGmI0-
OeHHAM

[To aspoBH3y aAnpHBIM HAGMIONEHHAM

Mo mauusiM UC3

BricoTa cHeroBo# rpaHMUbI, M

IlaTta cheMKH

BbicoTa cHe-
roeofi rpaum-

Hpara naGmio-  Beicora pefi~ I'my6Guna
neHuit KH HA[ YPOB- CHera, cm Jata naGmromeHui
HEM MOpH,
M
1 2 3 4 5
TaBaca#t 22.04. 2650 0
1975 2700 0
2700 70
2700 75
TaBacait 25.04. 2650 0
1976 2700 10
2700 40
2700 110
TaBacait 15-19.01.
1978
TaBacait 09.02.1978
TCapacait 19.02.1978
Kaccaucatt 22.02.1978
Kaccancalt 2303.1978
T'aBacait 24.03.1978
T'aBacait 25.04. 2650 0 25.04.1978
1978 2700 40
2700 70
2700 130
Kaccancaft 25.04. 2690 0 25.04.1978
1978 2700 0
3000 0
3000 85
Kaccancatt 20.03:1979
KaccaHcait 22.04. 2690 20 22.04.1979
1979 2700 50
2700 170
2780 50
I'asacait 22.04. 2650 40 22.04.1979
1979 2700 50
2700 150
KaccaHcaif 22.01. 2690 25 22.01.1981
1981 2700 15
2780 25
KaccaHcaii 01.03. 2690 30 01.03.1981
1981 2700 50
2780 60
TaBacait 23.01. 2650 20 23.01.1982
1982 2730 30
2700 50
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Uubl, M

6 7 8 9 10
22.01. 2700

1975
25.04. 2610

1976
26.04 2570

1976
1500 20.01. 1790

1978
1500 09.02.1978 1200
1700 19.02.1978 1520
2300 2400 2500+ 20.02.1978 2260
22 02.1978 2195
2500 2600 2700 22.03.1978 2100
2350 22.03.1978 2025
2500 2600 2650 25.04.1978 2380
26.04.1978 2685
2600 2700 2750 25.04.1978 2605
26.04.1978 2795
2400 2550 2600 21.03.1979 2240
2500 © 2650 2700 20.04.1979 2600
2450 2500 2600 20.04.1979 2665
2000 2200 2500 28 01.1981 2470
1800 1800 1800 06.03.1981 1800
1150 1350 2250 22.01.1982 2150

103



Tabauya 7 (oxoHYaHKe)

1 2 3 4 5
lapacatt 20.03. 2650 70 20.03.1983
1983 2700 80
2700 100
Kaccanca#t 20.03. 2690 30 20.03.1983
1983 2700 70
2780 ]
laBacaft 23.04. 2650 10 23.04,1983
1983 2700 40
2700 95
Kaccaucafi 23 04. 2690 0 23.04.1983
1983 2700 10
2780 25
TaBacait 22.05. 3000 cHera 22.05.1983
1983 HUXKE HeT
3200 45
3200 45
Kaccancat 22.05. 3000 4 HKe CHera HeT
1983 3150 20

*3pech W HMXKe — NMpH HAIMYMH B J3aHHOM KOJIGHKE TPEX YHCel MepBOe XapaKkTepu3y-
eT BBICOTHOE MONOXEHHEe CHErOBOH IPaHHILI HA CKIIOHE CeBepHOH 3KCMO3MUMH, BTOpOE —

Ha JHe OOJIHHBI, TPeThe — Ha CKJIOHE HKHOM 3KCMO3HMIHH .

[/f'fﬁ" v e

500 |-
s
L7/
Jog
200

V4

20

Puc. 19. CBsizv (akTHYeCKMX 3HAYeHHH 0OBEMOB CTOKA C BbLICOTOM ce30HHOM cHeroBo#
TPaHHLB], ONlpefeneHHoM Mo naHHeIM HC3 mns 6acceiivos: A — p. Naacait, 5 — p. Kaccancait
—1975; 3 — 1976; 4 — 1978; 5 — 1979

1-1974; 2
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Z5

37 z,am

L(-Cggsh w7V

e

V774

S0

qo0

Jor

200

V4

Va4

5

.

6 7 8 . 9 10
1800 1900 2600 22 03.1_98-3 2420
1800 2100 3000 22,03.1983 2290
2600 2700 3100 23.04.1983 2370
2550 2700 3250 23.04.1983 2480
3150 3350 3350 24.05.1983 3040

24.05.1983 2900
Zermir ™
Joos -
00 :
2500
2200
400
100
1000 £ .' — _—

!
rzad 7600

' ]
2000 V4 2oy Jide

Zier; agpoduzyanns®

Pyc, 20. I'padmku CBA3U BHICOTHI Ce30HHOM CHEroBOM IPaHHIIEI, ONPEeneHHOH Mo CHUMKaM

¢ MC3 u no namusim 23pOBH3YanEHEIX HabmiomeHui, mnsa GacceHHOB

I— p. Tasacait z yc3 (M) = 0,817 znagoana (M) +377,r = 0,876 £ 0,045; 2—p.Kaccan-

cait z e (M) = 0,727

HaTHoro yrna. Touku

P. Kaccancait

8. Bax. 1316

Zaapopua (M) +

48,7 = 0,780 + 0,083; 3 — GUCCEKTPHUCE KOOPIOM-

COOTBETCTBYIOT [HaHHbIM nna Gaccerna p. l'anncaﬁ. KPECTHKH —
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Puc. 21. BuiieneHHe 3acHexeHHBIX TUowagel B Gaccefinax pex I'aBacait
synsraTam chemMkH ¢ UC3 "Mereop™ 26 IV 1983 r. annmapatypoit MCY-
newudpupoBanny (a) u 06paboTke Ha BHOeoKomIUIeKce (6), HCXOIHO
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Puc. 22, Buinenenne sacHexelHbix Mnolane B GacceHHax pex. TI'apacait m Kaccauca#t no
Pe3yneratam ceemikH ¢ MC3 “"Mereop™ 18, XI. 1983 r. annaparypo#t MCY-C npu Busyanpb

HOM peumdpupoBannn (a) m ob6paboTke Ha BUIeOKOMIUleKce (6), HcxopHoe Hiaobpaxe-
HHe (8)
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B Hacrosiuiee BpeMA HayaTa aBTOMAaTH3MpOoBaHHAaf 06paborka crnyTHHKO-
BBIX CHUMKOB Tex e GacceiiHos Ha Buaeokommiexce “ISI-130”. Ha puc. 21
H 22 B KauecTBe TIpUMEpa TPEACTaBJICHbI MCXONHbIE W300paKeHUA, NOIYYeH-
Hble COOTBETCTBEHHO CheMOYHOH ammaparypoit MCY-M u MCY-C, n pe3syins-
TaTbl BBUIEJIEHHA TUIOWIANEH pa3HOH CTeMeHH 3acHeXKeHHOCTH ¢ TMOMOUIBIO
pupeokommiekca' . Ha cHMUMKax oTMeYeHO TaKxe MOJNIOKEHHe CHeroBOH rpa-
HHLBI, OTIpe/ieTIeHHOEe TIPH BH3YalbHOM [1elHG pHPOBAHHH.

3.4. PE3YNIbTATHI NOMEBBIX UCCITENOBAHHNA
®OPMHPOBAHHUA TAJIOIO0 CTOKA

Pan npepcraelieHHit O XapakTepe (OPMHPOBAHMA CTOKA Ha BopocGopax
ropubiX pex CpenHei A3um ObUl pa3BHMT B peaysbraTe NpoBefeHus B Baccei-
Hax l'aBacas m KaccaHcas moleBmIX 3KCMEOUUHMOHHBIX paBoT. ITH McCIenosa-
HuA, BoimonHAsiMecA cneunanucraMi MBI AH CCCP npu Haumem yuyacTuu
B TeueHHe JeTHMX ce30HOB 1980-1982 1r. c uenbid YTOYHEHWA CTPYKTYpPbl
M HMICHTH(HKaUMKM [apaMeTpoB pa3paboraHHON Monenn (GOpMHPOBAHHA
CTOKa FOPHBIX PEK, COCTOAJIM B MpPOBEIEHHH METEOPOTOTHYECKHX Hab/IH0AeHuH
M KOMIUIEKCZ M3MEPEHHH XapakTepHCIHK CHeroTasHMs M peuHoro croxa. Oc-
HOBHBIE YCHIHA TPH 3TOM ObUTH HAalpaB/ieHbl Ha BBIABJIEHHE 3aBHCHMOCTH
CHETOTafHHA OT BPEMEHHOrO XOIa MeTe0lNIeMEHTOB B BBICOKOTOPHOH 30He
BaccedHOB, Ha BbIACHEHWe MNyTed TMOCTYIUIEHHA TAAbIX M [JOXKIEBBIX BOM B
peYHYI0 ceTb, a TaK)e Ha M3yuyeHue OOKOBOH TMPUTOYHOCTH MO OTHAENIbHBIM
Y44CTKaM HCCIIElyeMBIX peK /10 HX BBIXOJA B 30HY XO3AHCTBEHHOrO HMCIOJIb-
30BaHMA CTOKAa. M3MepeHMA MeTeOIIEMEHTOB M XapaKTepPUCTHK CHEXHOTo
MOKPOBA NPOBOJIMIHMC C LeNbl0 (PUKCALMKM BBICOTHBIX pacripefle/leHHH MeTeo-
($aKTOPOB M CHEro3amacoB M ONpedeNieHHA MapamerpoB CHeroTasHudA. [uipo-
MeTpHYECKHe paboThl BKJIOYANH B ceOA M3IMepeHUsA CKOPOCTeH pedHOro moTo-
Ka ¥ MOpPpOMEeTpHYECKHX XapaKTepUCTHK pyclia, HAXOXIEHHEe pacXolloB pas-
HBIMH METOJaMH, M3MEPeHHA 371eKTPONPOBOMHOCTH C LEJIbI0 OLECHKH TeHEe3H-
ca CTokKa, ompeneneHHe GOKOBOiH nMpuUTOYHOCTH M T.J1. OCHOBHbIe pe3yJIbTAThl
3ITHX HCCTIeJOBaHMi onybnnkoBauer [82, 83].

Onpenernen He meTeopoNOrHieckuX XapaKTepHCTHK H aKTOPOB CHerOTadsHHA.
B pe3synbrate momeBbIX M3MepeHHH MeTEOITIEMEHTOB M XaPaKTEPHCTHK CHEX:-
HOTO TOKpOBa B HM3yuaembix ODaccedinax ObUiM TONYuYeHbl KOHKpeTHble UIA
[NaHHOTO perdoHa 3HaYeHUA TMapaMeTpoB Moaeaud GOPMHPOBAHUA TAJIOro CTO-
Ka. JTM W3MEepeHHA BKITIOYAJIH HaGIIO[IeHHs 33 TeMNepaTypoil H BIIAXKHOCTBH
BO3[YXa, OCaJKAMH, CKOPOCTbI0 BeTpa, OONAYHOCTBIO, @ TAKXKe BBICOTOH M
IUIOTHOCTBI0 CHEXHOro MNOKpoBa. B KaJibiil MoJieBOH Ce30H H3MepeHHs Tpo-
BOJMJIUCb B Pa3HYHbIX vacTAX BacCeHOB Ha pa3HEIX CHEXHHKAX HA BBICOTAX
ot 2600 no 3500 M Tak, 4toObl OXBATHTb HAGIIONEHUAMH KaK MOXHO 60Jb-
IWHA MHTCPBAn 3HAYEHHA BBICOT M HMETh BO3MOXHOCTH TMPOBEPKH BBICOT-
HpIX pachpefeneHHH COOTBETCTBYHILUHX BeJIMYMH W MONYYEHUS UX TPaMEHTOB.
Tak, mo pesynbratam HaGliofeHHii BCceX [OJEBBIX CE30HOB CpefiHee 3Haue-
HHE TpajMeHTa CpelHEeCYTOYHBIX TeMIepaTyp BO3[yxa Iia Bacceitna p. KaccaH-
cail ans MHA coctasuno y = 0,809 rpag/100 M. B pacuetax no moaesin Ml

! llaHHble pe3ynbTaThl 06paGoTKM CHYTHHKOBBIX u3obpaxein#t monyvens: B UBI1 AH
CCCP B.M. Banawosbim.
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Puc. 23. JlnnelHas cxema peuHOM ceTH B Bep-
xoBbax Gacceitna p. Kaccaucait. [lo pesyneratam
THIPOMETPUUECKON CheMKH BhifeNleHbl 4 KOHTY-
pa (I-1V). Lludps y 3aMBIKAWIUKX CTBOPOB
N° 1-14 coOTBeTCTBYIOT HaMepeHHBIM pacxomam
Boael B M? /¢

Gpanu s W0HA 3HaveHue ¥y = 0,72 rpap/
J100 m, nomyyeHHOE npy1 06paboTKe AaHHBIX
PEKHMHBIX HaBNIOIEHHH THIPOMETE0CeTH.
ConoCTaBNeHHE CYTOYHBIX 3HAYEHHH CJOA
CTauBaHUA Hp, M3MEpPEHHOro I0 peiKam,
B MM BOJHOTO 3KBHMBAJIEHT4, CO CpefiHe-
CYTOUHBIMH 3HAUEHHAIMM TeMIEpPaTypbl BO3-
nyxa T TOQNTBEPAMIO NUHEHHYW CBA3b
ITHX BEJIHUMH, a BMeCTe C TeM H BO3MOX-
HOCTh MCNONTB30BAHMA TPM pAaCueTax CHero-
taaHus  opmynsl  (2.8). Paccumranmbre
no Heil 3HaueHHs KO3(pPHUHEHTOB CTaMBa-
HHSA k| OCpeIHATHCh MO IUIOWAIH KAKIOTo
H3 CHEXXHHKOB M M0 BCeMy BpeMeHH Habio-
neuuit. HaiipeHHble cpenHue 3HAYeHMs Ky =
= 5—7 mm/ (rpapn - CyT) MONYYHITHCE HOCTA-
TOUHO cTaGWIBHBIMHM 1A 000MX BacceHHOB
M JU1A BCeX J1eT HaOmaeHHH.

Kak yxe ynmomuHanocs, fl. Maptunuem
[159] 6buia npemnoxkena IMMMpHuecKas |
dopmyna A OLeHKH KoahPULHeHTa CTau-
BaHUA 10 HAHHBIM O IUIOTHOCTH TAIOILEro
CHEra M 0 MIOTHOCTH Bofabl (2.28). Pesyss-
TaThl OLEHOK 3TOH BEIIMYMHBI IO hopmyiam
(2.8) u (2.28) ornmuatorcs Ha 1-1,5 mm/
[(rpam - cyT), uyTo NexuT B Tpenenax
CpefHel OTHOCHTeNbHOH oumbku (25%)
ee ompenenenus no ¢opmyne (2.8) npu 3amanHo# abeonmoTHOM olmmMbKe onpepe-
TIEHHA CIOA CTAMBAaHHUA 2 CM M PH abCOMOTHOM OLMbKe H3MepeHHA TeEMIIepaTy pbl
Tepmorpadom 0,5°. TlonyueHHple 3HaveHMs k; MCTIONB3OBATACH TIPH YHCIIEH-
HBIX peanu3alMAX Moend ¢popMHPOBAHHA TAJIOTO CTOKA.

H3yuenne H oleHka XapaKTePHCTHK CTOKAa HCCliemyeMbiX BonocGopos.
[lomeBbie M3MepeHHsT XapakTEpUCTHK [OBEPXHOCTOrO0 M TMOM3eMHOrO CTOKA
6bUTH OpHEHTHpPOBaHBI HA ONpederieHWe pacXOIOB B pedYHOi CETH, H3yueHHe
B3aHMOCBA3X  MOBePXHOCTHBIX M TOM3EMHBIX BOJ, TMOIyYeHHE CBEIEHMH O
BIIMAHWKM HA PEYHOH CTOK MOYBEHHO-TPYHTOBBIX BOJ M NMOBEPXHOCTHOIO CKIIO-
HOBOro croxa. A u3yueHuss YCJIOBHH (pOPMHPOBAHMA CTOKA M OLEHKH Bo-
KOBOH NMPUTOYHOCTH B PeYHYH CEThb MCMOIB3OBAINCH METOMbI pPyclIOBOro BOM-
Horo Gananca (PBB), ypaenbHOH 3neKpompoOBOMHOCTH M TepMoMeTpuH. Emm-
HOBpeMeHHas THAPOMETPHYECKAR ChEeMKAa NPOBOMAWIACH HA CMa[e TONOBOIbA
Mo 14 crsopam Ha p. Kaccancait (puc. 23) u mo 11 crBopam Ha p. 'apacait —
B BEPXOBbAX Ka)IOH U3 peK H B YCThAX HX OCHOBHBIX TIPHTOKOB .
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Ouenka GOKOBOH MpPUTOYHOCTH G' Ha i-M YYacTKe peYHOH CeTH BbINOJ-
Hsnace [82, 83] mo ypasxenmo PBB

oL —s Q‘ +G'=0 ji=1,.N, (3.14)

rje Ql., H Q'js — H3MepeHHbIe PacXo/ibl BOAbl B HHXHEM H F BEPXHHX CTBOpax
i-ro KOHTYpa [WIA OIHO# W TOH ke ¢a3bl YCTAHOBHBILErOCHA BOIHOTO peXHMA,
G' — ocratouHpiii wieH YpaBHEeHWA, BKITHYAIHIMA HeyuTeHHbIe TIPHTOKH, BOIO-
3abopbl M cOpOChI, MOYBEHHO-TPYHTOBLIH BOJOOOMEH, OCa[iKH Ha BOJHYIO I10-
BEPXHOCTb, MOTEPH HA MCTIAPEHHE, A TAKKEe OLUMOKH uamepeuuu k=r +1 cocras-
naowux PBB, N — ukcno yvactkos. Pedynbratel pacueToB G’ MOXHO CuMTaTh
HaJ1e )XKHbIMH, eCITH abCconTHAA BeMHYMHA OCTATOYHOIO WiIeHa He MeHblle npe-
[e/IbHOH TIOrPEIIHOCTH €ro ONpelie/ieHus G' > apar‘k 3necs of, — oumbka
BRIMMCIEHHit G'; [OBepHTeNbHBIH MHTEpBa Qp = 2 MPHHAT [UIA [0BEPHTEIb-
HOH BepoaTHocTH p =095,

3a BpeMA M3MepeHHH pacxomoB BOMAbI He HabBMOOANOCh OCAaAKOB M MOBEpX-
HOCTHOTO CKJIOHOBOTO NpuTOKa. McnmapeHwem ¢ BOIHOH TMOBEPXHOCTH peK
npeHebperami. Bopo3abop W cOpochl CTOYHBIX BOJ Ha paccMaTpMBaeMbIX
yuacTKax pek orcyrctBywT. [Toatomy ocrtatouHslid wieH G . paBeH cyMMe Mou-
BEHHO-TPYHTOBOTO BOIOOOGMeHa, HeyYTeHHOro BOKOBOTO NMPHTOKA H OmMOOK
HW3MEpeHHH.

Pe3y/bTaThi OLEHOK M TOYHOCTH pacyera G' Mo maHHBIM THIpOMeTpHYECKOi
ChEMKH Ha YeTblpeX KOHTYpax pewyHOil ceTH MpelcTaBieHnl B Tabn. 8 [82, 83].
OTHocuTenbHAA CpelHASA KBAIpAaTHYECKas TOrPELUHOCTh M3MEPEHHA PACXOMIOB
BOMBI U1l TOPHBIX pek npuHATa paBHou 0,10. CornacHo gaHHeiM T1abn. 8, pe-
3ynbTathi pacuetoB G' mns xontypoB N° 1 u 3 (cM. puc. 23) nexart B npefe-
nax oumGox wamepenwii. Ouenkn G' pia KoHrypoB N° 2 u 4 okazanuch Ha-
nexHeiMH. OHH CBMIETENIBCTBYIOT O TOM, YTO Ha BTOpoMm yvyacTke p. KaccaH-
cail UTMHOH OKOMO 13 KM B MepHOJ H3MEPEHHH HMEJIH MEeCTO NMOTEPH PeyHOro
CTOKA Ha pycioByo GpuIbTpammio ¢ pacxoiom okono 1,30 m?/c.

Bonee cnoxHaa kapriHa BomooOMeHa XapakTepHa [UIf YeTBEPTOrO KOHTY-
pa, WA KOTOPOro 3aMKCHPOBaHa MOJIOXWTENbHAA BGOKOBAas MPHTOYHOCTH
G' = 2,81 m*/c. OHa mosxeT GbiTh 0BYCIIOB/IeHa KAK HeyYTeHHbIM MOBEPXHOCT-
HBIM NPHTOKOM, TaK H TIOJ3¢MHBIM MHTaHHeM. I 060CHOBaHNA BO3MOXKHOCTH
MHTAHHA PEKH Ha 3TOM YYacTKe [0[3eMHbIMH BO[AMM HCTOIb30BaHbI [aHHbIE
MOJIeBbIX M3MEPEHHH 3MeKTPONPOBOJHOCTH M TeMIepaTypsl Bolpl. I'eHeTH-
YECKHE COCTABIIAKUIME PEYHOro CTOKA Q C yﬂeﬂbHOl‘»'l 3NIEKTPONPOBOAHOCTHIO
K o TpH MONHOM MepeMelIMBAHWA B CTBOPe M3MEPEHHH MOXHO OLEHMTH MO
K 1%] —Kp

Kg—Kg
C YHENBHOH 31K TPONPOBOHOCTBIO K. Ye/bHAA 3MEKTPONPOBOJAHOCTB TO-
BEPXHOCTHBIX BOJ K p , TAK K€ KAK M BEJIHUHHA K o, IPHHATA 1A PACCMATpHBae-
MOTO PerHoHa MOCTOAHHON MO JaHHBIM H3MEPEHHH TEKTPONPOBOIHOCTH Ta/IBIX
H POIHHKOBBIX BOJI,

Pe3aynbTare! OLEHOK reHeTHUYECKUX COCTABIIAWLILMX CTOKA, @ TAKIKE JaHHbIE H3-
MepeHHil TemImepaTypsl BOIbl MpuBefeHsl B 1abn. 8. [NomyuenHsie ¢ nomousio
MCTOJa CMELIIeHHA OUEHKH [OJIH NOA3eMHOro IMUTAHUA B PeYHOM CTOKE NOMd-
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Tabauya 8

Pe3yneTaThl OUECHOK reHeTHUCCKHX COCTABNAWIIMX cTOKA p. Kaccancai
10 JaHHLIM NOJIEBBLIX H3MEPEHHA

Ne Pexa — cTBOp Cym- Honn Temmne- Homep Bokosas [Morpeii-
CTBRO - map- noasem- parypa KOHTY- MpUTOY- HOCTH
pa HbIi HBIX BOABI, pa HOCTh, 20y,
pacxon moa, % °c G, :
0. M Je M’ Jcc
M fc aoBepH-
TeJBHOM
BEPOAT-
HOCTBIO
p=0,95
1 Yanuamacalt — ycree 0,22 59 13,9 I
2 Yankuasl - ycrbe 1,39 4 11,7 I
3 Kaccancait — Kok- 1,37 4 12,9 1,1 -0,24 0,38
Kus
4 Kapatepex - 0,35 36 12,4 1
ycrhe
5 ApakBynak —ycrhe 0.60 34 10,9 11
6 Kaccaucaft - Bbilue 1,02 49 12,0 I, I -1,30 +0,36
ycrbft p. HirramGepasi
7 HiurramGepribl — ycrbe 1,67 85 11.4 I
8 JleBuIft GespIMAHHBIHA 0,21 100 11,5 111
npuToK p. KaccaHcai —
yCThbe
Aunparynca#t — ycree 049 5 11.4 I
10 Kaccancait — nmxe 3,10 12 11,4 11, IV -0,29 +0,82
YCThsi p. AHD@rynca
11 Koykopara — ycrbe 1.16 1 10.4 v
12 3ekcail — yerpe 1,27 8 104 v
13 Kawkacy — ycrue 0.30 31 10,3 v
14 Kaccancait — noc. bysayk 8.64 45 11,6 v +2,81 +090

TBEPXKOAWT pe3ynbTatel aHanu3a PBB mo BeieneHHbIM KOHTYPaM PEYHOM CETH.
CornacHo paHHpIM Ta67. 8, B M3MEpPEHHBIX PAcXolax Ha BXOAaX MepBOrO H
BTOPOr0 KOHTYPOB IpeoBiafider cTOK MOBePXHOCTHBIX Tanbix Bof,. lona noz-
3eMHBIX BOJ PACTET B TpeTheM KOHTYype M0/ BIMAHHEM CTOKa p. Mmrambepnanl
M Oe3piMsAHHOTO JieBoro npuroka p. Kaccaucaii. B uerBeprom koHType nons
NO/3eMHBIX BOJI YBelHuMBaeTcA BHHM3 IO TedeHuio ¢ 12% B crBope N° 10 o
45% B ctBope N° 14. CnepoBaresnibHO, OTMeueHHAA TNOJIOXHTeNIbHAA BOKOBaA
MPUTOYHOCTh OBYC/IOBJIEHa He TOJIBKO HEyUTeHHbIM pEYHbIM TIPHTOKOM, HO
H BBIXOIOM MO[[3eMHBIX BOZ.

Monmwxkennas (na 0,5-0,6") 7 BOABI B CTBOPaX TPEThEro KOHTYpa Takike MO~
TBePXKIAET 3aMETHBIH TMPHUTOK MOMA3EMHBIX BOJ IO CPABHEHHIO C 3aMBIKAIOIHMM
CTBOpoM BTOporo kKoxrypa. IlonsemHoe nuTaHMe omnpenesnsier CpaBHUTEIbHO
HH3KYI0 TeMIepaTypy peuHoH BOJIBI M B rpaHHuax KoHtypa N° 4, B BepxoBbix
Gacceitna, rioe 3apoXaaoTcs TOPHBIE PEKH, OTMeYeHbl TEMIIepaTy pHble HHBEPCHH.

AHanu3 monyyeHHBIX JIAHHBIX MOKA3wl, YTO B rpaHULAX NEpBOTO KOHTYpa
BOIbI p. Kaccamcait HIyT TPaHINTOM BHH3 110 TEHEHHIO H PACXO/1YIOTCA Ha NOTIOJ-
HeHHMe 3anacoB Moj3eMHbIX Bof. HanBomnblive noTepn peyHOro croKa OTMEUeHbI
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B IPaHHIIaX BTOPOTO KOHTYpa, rae oHH cocTaBwin 50% 0T pacxoia B 3aMbIKal0-
meM CTBOpe Tperhero KoHTypa (cMm. puc. 23). IIpH3HaKM OTTOKA peuHbIX BOI
B MOJ3¢MHbIe TOPH30HTHI MPOCJIEKHUBAITCA MO KpaiHed Mepe [0 MecTa Bmaje-
Hua p. Koukopara. B rpannmax uerBeproro koutypa p. Kaccancait cranoBuTCA
NOJTHOBOJIHEE. 33 CYET YBeJMYeHHA GOKOBOrO MPHTOKA TFeHeTHYECKH pa3HOPO.-
HBIX BOJI, 2 B HH)XHEM TEYeHUH paccMaTpHBaEMOro yyacTKa — 3a CYeT pas3rpy3ku
noa3eMHBIX BO.

Ina Gonee mMoOMHOrO mnpeacTaBieHHs 00 YCNOBHAX CTOKOOGpa3OBaHHA Ha
CKJIOHaX TOPHOH peKH ObUla OLEHEHa NMPOMIOIKHTENIBHOCTh [BHXEHHA 3JI€MEH-
TapHeIX 06BEMOB BOJIbl OT I'PAHHI] TAIOIUMX CHEXHHKOB [0 PyClia JpeHUPYIOLINX
BOJOTOKOB. Bpemsa noGeraHus 7, MOANOBEPXHOCTHOTO CTOKA Ha XapakTepHOM
y4acTKe UIMHOHM X; MaJIoro BbICOKOTOpPHOTO Bofocbopa p. AKTauicai — npuro-
Ka MepBoro nopsagka (cM. puc. 23) — OT rpaHHIbI BePXHErO CHEXKHUKA [10 MeCTa
BNAJICHUsi B BONOTOK MepBOro MNOBEPXHOCTHOrO INPHUTOKA OLEHMBANIOCh M3
KHHEMaTHYeCKOTO NpHUOIMXKeHHA 3a/1aud, B OCHOBY KOTOPOH IOJIOXKEHO ypaBHe-
une Byccmwecka 1, = ux,/(kg io) (3.15). ITapamerpsr 31O Qopmyisl B
[Maria30He MX BO3MOXHBIX 3HAUeHMH 3a[aBaJIMCh M0 [IaHHBIM PEKOTHOCLHPO-
BOYHBIX OGCTIe[IOBAHHMHA M JIMTEPATy pPHbIX HCTOYHHKOB.

[MonyueHHbie oleHKH T, (Tabn. 9) HaxomsATcs B mpemenax oT 14 go 60 u mpu
Hanboree BepOATHOM 3HaueHHH 29 u. Bpems pycnoBoro noberanus 7, OLeHHBa-

N
nock no popmyne T, = X X i/, rae N — UACIIO yuacTKOB, KaXIbli ITMHOH
i=1

X3,i, B Ipefiefiax KOTOPBIX CKOPOCTh ;}cj)xmo CUMTATh TIOCTOAHHOH U OLIEHHTH
ioh
no opmyne lllean—Manuunra u = —-io——-. ITapameTph! 1A OLEHKH 3HAYEHHH
Py
U; M T, TIpHBE/IeHbI B Tab/1. 9 MO MaHHBIM PEKOTHOCUMPOBOYHBIX 0BGCrenoBaHmi
Ha MaroM BomocBope p. AkrTailcai, [IUITMHA KOTOpPOH X, mpumepHo Ha 200 m
Kopoue yuactka x;. Mckomas BenuuuHa Tp HAXOIMTCA B Npefienax 0,209 uc
Hanbornee BepoATHbIM 3HaueHHeM 0,7 u, yTO B 41 pa3 MeHbllle COOTBETCTBYHOLLEH
XapaKTePHCTHKH MO/NOBEPXHOCTHOrO cTOKa. Bpemsa noberanusa mnommoBepx-
HOCTHOTO CTOKA [0 MCTOKA p. AKTAILICAH MpeBbIlLAeT CYTOYHbIH TMEepPHOM CHEro-
TafgHUA. ITO B KAKOH-TO Mepe 0ObACHAET TOT aKT, YTO, HeCMOTpPA Ha MepHOIH-
YecKH HaOmiofaBieecs HHTeHCHBHOe CHEroTasHWe, YpPOBeHb BOIbI B YCTbe
p. AKrTallcai NpaKTHYeCKH He MeHancA. PaccuMTaHHOe Bpemsa pycioBoro moGe-
TaHHA OT HCTOKA p. AKTauicaif oo cTBopa p. Kaccacait — moc. By3yk cocraBuio
17,6 4, a MakcumabHOE Bpems f06eraHusA Ha y4acTKe CKIIOH IUTIOC pyciio — 464,

TonyueHHbIe OLEHKH NO3BOJAIOT NPEANONONKHTD, YTO CTOK TANBIX H HOXKIE-
BhIX BOJI XOPOILO 3aperylHpoBaH Ha ckioHax. ITo 3Toi mpuunHe Ha doHe Xopo-
IO BHIPaXXEHHOTO MHOTOBOJBA NPH HHTEHCHMBHOM M TpOJIONIKHTEITBHOM CHEro-
TafgHHM B BEreTalMOHHbIA [NEPHOJl BIMAHUE KPATKOBPEeMEHHBIX MAOMKIEBBIX
ocagkoB Ha c¢opmy runporpada croka p. Kaccancaih He3zHauutensHo. Xof
TeMIlepaTyphbl BO3[yXa KAK OCHOBHOrO (hakTOpa CHeroTasHUsA Ipefionpeaesser
PeXXMM CTOKa TOpPHOH pexkH. AHaJIOrMYHBIA BHIBOJ, CIIPaBe/UIHB M [uis BacceiHa
p- I'aBacai.

Yro6Bl MONYUMTH Mpe[cTaBlIeHHe O BeNHYHHE Mop3eMHoro muraHus p. Kac-
caHcaii B pasnuuHple (ha3pl TMAPOJIOTHYECKOIO PeXMMa, IJIA HEeCKOIBKHX JIeT
NPOBENEHO paculeHeHHe rupporpagoB croka B crBope r/n Kei3euitokoit c
YYeTOM pe3y/bTaTOB MOJIEBBIX OOCIeI0BAHHH, IMIPOMETPUUYECKOH CHEMKH H
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Tabauya 9

[TapameTpsbl 1A OUeHOK BpeMeHH DoberaHus
TIOANOBEPXHOCTHOTO CTOKA Ty M PYCIIOBOTO AoBeranus ,

IMapamerpsi | MuHMMYM TMpomexyTouHoe MakcuMyM
3HAYEeHHe

PaccTofHMe X, , M 800 1000 1200
PaccTosiHHe X,, M 600 800 1000
YKNoH i, 0,242 0,290 0,362
KoadduumneHT rpaBHTaLHOHHOH eMKkocTH, u 0,3 0,4 0,5
KoagpduuueHT punsrpauny K g, M/cyT 1000 1150 1200
KoadbduimeHT 1LIepoX0BaTOCTH My 0,09 0,12 0,18
Cpenmss rny6uHa noToka h,, M 0,01 0,02 0,04

OLEHOK BpeMeHH 106eraHHA B 30He MTaHHA peKH. B roasl pasnuyHo#i BOOHOCTH
HONA MOBEPXHOCTHOIO CTOKa Haxoiurcs B mpepenax 70—80%; mopmaeMHOTO
CTOKa, B TOM YHCIIe TAJIOTO H OOXAEBOTO npoucxoxnenus, — 20—30%. B ceow
ouepelb, MOBEPXHOCTHBIA CTOK cofepxMT 85% Taneix Box, octanbHele 15%
NpUXOOATCA Ha [JokaeBylo cocraBiaswumyo. Koadduumenr mHoronerHero
cToka okasancsa pasHeiM 0,35+0,07.

PeslomMupys pe3ynbTaThl 3TOr0 pasjena, HY»HO OTMeTHIb clemyowee. [Tose-
Bble HaOMIONEHWA MOATBEPOWIH, YTO WHTEHCHBHOCTh TAAHMA JIMHEHHO CBA3aHa
CO CpelHeCYTOYHbIMH 3HAYEHWAMH TeMIepaTypbl BO3dyXa. TeM cambIM elle
Pa3 BbiABIIEHA ONpeeNANILAsA poJib TeMNEPaTypbl NPH CHErOTASiHHH M BO3MOX-
HOCTh MCNOJNb30BaHMs ¢opmynsl (2.8) 1nsA pacyeToB €ro HHTEHCHBHOCTH.
Haiipenusie cpensue 3Havenus KoadbduumeHTa cramBanua ky =57 mm/(rpan - cyn)
MOXHO CYMTATh peIpe3eHTATHBHBIMH 1A DaccelHOB McCilelyeMOro panoHa
B KOHeYHoH ¢a3e cHeroTasHUA.

C nomouipi0 pa3HuHBIX METOINOB YJAnoch BBIAENHTh TpaHHUbl oBGnactei
MHTAHWUA U TIOTepPb B 30He HEHAPYILEHHOrO CTOKA MCC/Ie/lyeéMbIX PeK, POCIe[IHTh
H3MeHeHHe OOKOBOM NPHUTOYHOCTH MO MX [UIMHE, a TAKe BbIABUTb OBnacTu
Pa3rpy3KH M MOMOJIHEHHMsA 3allacOB IOA3eMHbIX BOJ, 06YCIOBNEHHbIE [€O0OIH-
HYECKHM CTpoeHHeM BacceHHOB. ‘

PeaynbraThl HaTypHBIX HCCIEOOBAaHHH NMO3BOMHIM Gonee 06OCHOBAHHO Bbisle-
JIHTh reHETHYECKHUE COCTABIIAIOLIME PEYHOTO CTOKA C LeJbI0 ONTHMATBHOrO BbIGO-
pa cxemsl TpaHchOpMalMH B MofelH (OPMHPOBAHHA CTOKAa FOPHBIX peK H
OLEHKH ee MapameTpoB.

3.5. PE3YJIbTATEl MOJE/THPOBAHHA CTOKA
C HCCNEOYEMBIX BOJOCBOPOB

B 3tom paspene m3naraiorcs pesynbTaThl pPacueTOB CHErOTAfHHSA, MOCTYIUIe-
HHH BOJbI Ha MOBEPXHOCTb MCCiefyeMbIX BGacceiHOB, a Takxke ruaporpadoB
CToka pex 'asacail u KaccaHcail 3a Bech Hcenemyembiit nepuos (1974—1983 rr.).

Kak yxe ormevanocs (pasmen 3.2.1), ans Bcex 3THX JieT ¢ OKTAGPA 10
4BI'YCT C NOMOILBK MOJIe/IH GOPMHPOBAHUA CHEXHOrO ITOKPOBA M CHErOTASHAA
(cM. puc. 8,9) s Kaxaoro H3 BOAOCGOPOB GLUTH PACCUMTAHBI 3HAUCHUA BBICOT
CHETOBOH rpaHMUBl, 4 TAK)Ke pACIpe/le/leHHs CHEro3anacoB M Be/IHYMH BOJIO-
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Mofay1 Ha MOBEPXHOCTb KaXIOH BbLICOTHOH 30HbI M BCEro Borocbopa B uenom.
Pacuetsl MpoBOAMIMCh [Uis NHHeRoH (ky; # 0, k3 = 0 B dopmyne (2.1)) u
kBagparuuHoit (k; # 0, k3 # 0) 3KCTpano/AUMH OCAIKOB TPH Pa3IHYHBIX
3Havenusnx Koddduumenta ctauBanus (k, = 2+7 mm/(rpap - cyr) B dopmyne
(2.8) u k} = 1,4%2,2 mm/(rpan - cyt) B dbopmysnie (2.17) u pasiiHuHbIX 3Have-
HMAX napaMeTpa m B dopmyne (2.17) (m = 0,005:0,11). Bxonsume B Mozens
ypaBHeHMs MHTErPHPOBAIMCh YHMCIEHHO C LIArOM [0 BpemeHH | cyT M 6 u M
warom 1o Bbicote 50 m. BeruuciexHble 3anacel Bofibl B cHere B Gaccenne p. la-
Bacai cpaBHHBamuch wig 1974—1976 rr. ¢ M3MEPEHHBLIMH NPH CHETOMEPHbBIX
cbeMKax B KOHuUe siHBaps, ¢peBpans u Mapra (B 1976 r. cHeromepHbie CheMKH
6bUTH mpeKpailiedsl), B 1978 r. — ¢ [1aHHBIMH FaMMa-ChbeMKH B Teé Xe CPOKH,
a B 1979-1983 rr. — ¢ maHHbIMM HaGoIeHUHA 33 BBICOTOH CHEXHOrO MOKpPOBA
M0 OMCTAHUMOHHBIM peiikaM (3HaYeHHA IUIOTHOCTH cHera Gpaiuch mo HaBmione-
nusaim TMC "Yerve p. Tepe”). Mockoneky B Gacceitve p. Kaccancait go 1977 r.
peTynspHbiX HaONlOOCHUA 33 CHEXHLIM MOKPOBOM HE MIPOBOIHIOCH, CPABHHBATh
paccuMTaHHble 3HaueHusi cHerosamacos 3a 1974—1977 rr. Geino He ¢ yeM; 1A
1978—1983 rr. OHM COMOCTAB/SAIKCH C JAaHHBIMM HaOIOIEHHH MO aBHaOMCTaH-
LIMOHHBIM peAKaM (3HaueHHs MUIOTHOCTH CHera Gpajuch Mo pe3y/ibTataM Hime-
penuit CJIC "Aurpen™). CoBnajeHue pe3ysibTaToOB, OIHAKO, HENb3A CYMTAThH
xopowuM. Cleyer OTMeTHTb He[10CTATOYHOCTh M KPaiiHIol HEOOHOPOIHOCTH
NaHHBIX a2POBU3yalbHbIX HabironeHui: B OacceitHe p. IaBacait 9 nuMcTaHUMOH-
HBIX, peeK OXBaTbIBalT BhicOThI 2650—3200 M, B Bacceiie p. Kaccancaii 5 peex
pacnosnoxeHbl Ha BoicoTax 2690—3150 m; pa3bpoc 3HauYeHHH TOJILIHHBI CHEXHO-
ro MOKpoBa MpH OJTHOBpPeMEHHOM M3MepeHHH N0 pa3sHbIM peHKam Ha ONHOM M
TO# e BbICOTE Haf ypOBHEM MOPSA QOCTHrai 2,5 m.

Kak yxe ynomuHanmoch, B pacyeTax Mo MOMIENH HCINOJIb30BAIHCh 3HAYEHHA
BEPTHKAJIBHOTO TIpajiMeHTa TeMIeparyp 7y M3 BbipaxeHusa (3.1), B3sATbie MO
HabnioeHHaM B cocenHem DacceitHe p. AxaHrapaH. 3HaueHWA Y UMEWT BHYTPH-
rOJI0BOH XOJL ¢ Makcumymom 7,2 rpaj/kM ¥ MuHuMymoM 4,3 rpaia/kM. AHa-
JIOTHYHOE H3MeHeHHe BeNMuMH 7y [UiA GaccefHa p. AXaHrapaH IpeIoXeHO
I'.E. Tnassipusbim [43] v = 0,667 + 0,008 cos (¢, + 1,596), roe t; = 2m1/365,
a ! — BpeMA B CYTKaXx, OTCUHTbIBaemoe ¢ 1 okTAGpa. B paGorax B.[l. Komaposa,
B.M. Myxuna u ap. [63, 87] ans Bojgoc6opoB pex Bapao6 (Tlamup) n Kapa-
napbs. (Tanp-llane) vicnonsloBanocs 3nauerue 7y, paBHoe 6,5 rpan/km, B paGore
A. Bpayna u 1p. [135] s BonocGopa p. Kunre (Ceeppa-Hepana, Kanudophus,
ChIA) — 6.4 rpan/km, B pabote [165] mwin BomocGopa p. Humima (llseiiuap-
ckHe Anblibl) — 6,5 rpaj/km, a wist BopocGopa p. Huusymu Kpuk (Ckanucrsie
roper, CIIA) 3uavenwue 7y, MeHsiomeecs ot 8,5 rpaj/km B anpene 10 9,5 rpaa/km
B utone u 8,0 rpan/km B centaGpe. ITo naHHBIM NOJIEBBIX W3MEPEHHIl, POBE/IeH-
HbIX Ha HM3yuyaembIX BoA0cOOpax, B KOHIe II€PHOJA CHerOTAAHMA Y TIPHHUMAET
suauenus 8—9 rpan/km [82,83].

[TpocTpaHcTBeHHbIE M BpEeMeHHble H3MEHEHHA KO3dQHIMEHTa CTauBaHUsA
kl MOryT ObITh BecbMa 3HAYMTE/IbHBIMM. PasHbie HCCIeqoBaTesin JUIA TOPHBIX
PaHOHOB MPUBOJAT 3HayeHus oT 2 go 7 mm/(rpan - cyt). B mopenu H0.M. Ilenu-
coBa [14, 15] npuusro, uto ky = 3 mm/(rpan - cyr), T.C. AGanbsaH Ha ocHOBe
[AHHBIX CHETOMEpPHBIX ChEMOK B Gacceitne p. Bapso6 (Ilammp) mpuxomur x
BeIBOfly, 4TO k, KomeBuerca ot 4,5 mo 6 mm/(rpan -cyr) [4, 5]. B monenu
IMIL [63, 87] mns k, wcnonb3yercst 3uavenme 5 mm /(rpam - cyt). B paBore
A. Maptunua u A. Posro [165] 3Hauenus K; pacTyT OT Haualla K KOHILY CHero-
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TafgHHA ¢ 3,5 no 6 mm/(rpaa - cyt). H.B. Boctpakora nna Antas ucnonbayer
3HaueHue ky = 3,4 mm/(rpan - cyr) [22], y fl. MaptuHua ans Gacceitna p. Juu-
ma (llBediuapckue AJiblbI) BenMuMHa Kk, 3aKJIlOYeHa B [ManasoHe 4-
5,5 mm/(rpag -cyr) [161]. 3nauenus k,, monyueHHble MUIA KOHUA NEpHOMIA
CHErOTasAHUsA BO BpeMA IIONEBBIX uamepem{ﬁ B Hcceneoyembix 6GacceHHax,
3aKJI0YeHbl B HanazoHe 5—7 mm /(rpan - cyr) (cm. pasgen 3.4). [lpu pacuere
MHTEHCHBHOCTH TasHWA 1o c¢opmyne (2.17) Hamo 3anNaBaTh 3HaueHHs ABYX
K03 QHIHEHTOB — k', u m. .M. JlenxcoB ¢ coaBTOpaMH Ha OCHOBAHHH H3Me-
pennit B Dacceiine p. Kbisputua (3anapgnbiii Taub-llaHs) onpenensiu sHaueHus
JTHX NapaMeTpoOB [UIA HEKOTOphIX BOOOCGOPOB cpenHeaswatrckux pex [15].
Ilo ux ouerke, k) = 1,8 mm/rpan - cyt, m = 0,088.

Mon6op ko3pduumMentoB &y, K} ¥ M B Haleid MOZENH NMPOH3IBOMMICA NPH
CPaBHEHHM 3HaYeHWH CTENEHH 3acHe)KeHHOCTH BOJOCOOPa M BBICOThI Ce30HHOM
CHEroBOH I'pPaHMlbl HA Pa3Hble [1aThl, PACCYMTAHHBIX MO MOMENH JIA PasnMUHbIX
COuETAHMI BENUUMH k,, Ky # m u HafipeHHbIX nO chumKkam ¢ UC3. Puc. 15—17
WUTIOCTPHPYIOT pPe3yJIbTaThl TaKOrO CPABHEHHWA Ha3BaHHBIX XapaKTepPHCTHK
ana 1978 u 1979 rr. nna Gacceina p. aBacait u mna 1979 r. pna BGacceiHa
p. Kaccancaii. AxanornyHoe comocTaBlieHHe NMpoBe[eHo 1A 06ouX Boaocbopos
JUIA BCEX M3YYaeMbIX JIeT.

Haunmyuiive coBnafieHMs pe3ynsTaToB, HaideHHeiX oBoMmu cnocobamu,
nonyueHbl WA Koo dulLHeHTa TasHuA Ky, paBHoro 5 mm/ (rpan - cyt). OnHako
B pAje CllyyaeB MMEHWTCA 3aMeTHbIe PACXOXIEHHA B CTENEHH 3acHeXXeHHOCTH
H B MOJIOKeHMH T'paHHUbl CHeroBoi ynuHuM. Tax, B Havanme mapra 1976 r. paa-
Huua BblcoT pocruraeT 300—400 m. AHanoruuHoe pasnvuMe Ha@nmogaeTcs H
B Konle ¢espana 1978 r. (cm. puc. 15). OcHOBHOM NPHYMHOMH TAKOTO HECOB-
NajeHHA cileflyeT CYMTATh HeyuyeT B MOMEJIH BHYTPHCYTOYHOTO XO/Ia TeMIlepaTyp,
0coGeHHO B NepHOMbI Mepexofa TeMmmeparypsl yepes 0°, Korga npH oTpuua-
TEJIbHOH CPEeAHeCcYTOYHOH, HO TOJIOXKHTE/IbHOM IHEBHOH TeMIepaType 1o MOIEIH
TaAHHA HE MPOHMCXOMNMT, 3 B [IEHCTBMTENIBHOCTH [HEM 3HAUMTElIbHbIE TUIOLLA/IH
ocBoBoxanTrca or cHera. PacueTs mo mopenu ¢ 6-4acoBbIM 1LIAroM Mo BpeMeHH
ana 1978 wu 1979 rr. moarBepaMiM MPAaBHILHOCTL 3TOTO MPEANONOXKeHHA —
pacxoX[eHHe B pe3yNbTaTaX MOMJENBHOIO H CIYTHMKOBOIO CHOCOGOB OLEHKH
ymenplinnoce 7o 200-300 m (cm. puc. 15, 16). Takas BenuuMHa JNeXHT B
Tpefienax OMMOKK ONpefeneHHA CHETOBOW IPAHNUBI MO CHYTHUKOBBIM JAHHBIM.
YacTs pacxoxkaeHui pe3ysbTATOB OLEHOK 0 CTTYyTHHKOBBIM JAHHBIM H PacyeToB
N0 MOJIENH YCTPAHAETCA TIPH HCTIO/b30BAHHH WITOPHTMA, YUHTHIBAILIETO BIIHA-
HMe CYMMApHOJi pajiMaliMy Ha cHerorasHue (M. puc. 9). Ilpu k; =1,8 mm/(rpag - cyT)
Hm= 0011 B dopmyne (2.17) mis nepHona MHTEHCHBHOTO CHerotasHMa (c
KOHIIA MapTa) 3HaYeHHA BLICOT CHErOBOH rpaHMIbI, MOTyYeHHbIe 0GOMMH CrOCo-
Gamu, coBmagawT win BecbMma Gimm3ku (cm. puc. 15). Ilpu yBennueHHHn m wim
NPOIBHXEHMH B CTOPOHY GOMBIIMX OTPHUATENBHBIX TEMIEPATYP MOPOrOBOro
3HAYEHMA TeMIepaTypel, MPH KOTOPOM NPOMCXOMT “BKIMYeHHe'' MexaHH3Ma
PaJHalMOHHOTO TAaAHMA, pa3HHLA MEXOAY pe3y/ibTaTaMH MOJENIBHOro M CHyT-
HHKOBOr0o cnocoGOB OLEHKH BbLICOTHOFO MOMOMEHHA CHETOBOH TpaHHMIbl [JIf
Hayana mapra 1976 r. u kouua despans 1978 r. ymensiuaercs (cM. puc. 15).
910 cBAzaHo ¢ Tem, uTO Hauanro mapra 1976 r. u xouen despana 1978 r. B
WCCnelyeMOM paioHe XapaKkTepH3IOBAJIMCh ACHOH NOTOAOH C HM3KMMM OTpHUA-
TE/IbHBIMM TeMTNepaTypaMu H MPHXOM GOJBLIOTO KOJMYeCTBA CONHEYHOH pajua-
UMH moBnex 3a coGoil GbICTPhIA CXOMI CHEra M CMelleHHe CHErOBOH I'paHHMILbI
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BBIIIE B TOPBI, 4TO H GbUT0 3aduKcHpoBaHo cmyTHUKamu. [lono6Hbie peaynbTaThi
NPHBOOAT K BBIBOAY O XKEINATEJIBHOCTH ONMMCAHHUA MpoLecca CHErOTAAHUA C
MOMOLIBI NMEePeMEHHOTO BO BpeMeHH Ko3ddduuMeHTa cTamBaHMA. Bo3amMoixHbi
H [pyTHe TPHYMHBI PacXoxeHWH pe3ynbraToB. [lockonbky TasHHe W 3amep3a-
HHE B MOJeNH ONpeIenAlTCcA HCKITIOYMTETbHO TeMIepaTypoH, HallHuMe naxe
He3HAUMTENbHBIX OCAJIKOB B PailOHe OMIHOM M3 MeTeOCTaHIMH (2 OHH 3KCTpPANONH-
pPYWTCA Ha Bechb BOmocBOp) MpH OJHOBPEeMEHHOM MOHW)KEHHH TeMIepaTypbl
00 HeBONMBIUIMX OTPHLATENbHBIX 3HAYEHHH TIPHBOIMT K Pe3KOMY YBEIHUYEHHIO
3aCHe)KEHHOCTH M YMEHBLIEHHIO BbICOTbI CHErOBOH JIHHMH, YTO COOTBETCTBYET
npoBanam Ha 06enX KpuBbIX (cMm. puc. 15—17). Takas cnaas HHe PUHOHHOCTD
MOIeId He OTBeyaeT [IeHCTBHTENIBHOMY XapaKTepy NpOTeKaHHA IpOLEcCcOB
cHeroTasHua. HekoTopoe HecoBnajieHue CIyTHUKOBBIX JAHHBIX C Pe3yJIbTaTaMH
pacyeTa Mo MOMENH MOXeT NMPOABHTHCA ellle BCIE[CTBHE HeyyeTa HepaBHOMep-
HOCTH 3aJIeraHufA CHEXHOTO TOKPOBa; WTHOPHPOBAHMA TOTO, YTO Ha CKIIOHaX
PasHBIX KCTNO3HLMA M Ha [He [O0/IMH CHEroBas IpaHHIA NMPOXOOMT Ha Pa3HbIX
BBICOTAX; HETOYHOCTH TNPHBA3KM CIYTHHKOBBIX H300paxeHMA K [aHHOMY
BopocGopy M morpeuiHocTed TpaHcoOpmalMM CHUMKOB; HEIOCTaTOYHOH pa3-
peliapuied CcrnocoOHOCTH CKaHHpylle#t anmnapatypsl M Mo pAdY APYTHX
TIPUYHH.

CpaBHeHHe pe3yJIbTaTOB pacyeTOB BBICOTHI CHErOBOH T'PaHMIbl M IUIOIIATH
3aCHeKeHHOCTH IpH JIHHeHHOW W KBaJpaTHYHOH JKCTPANONALMH OCAJKOB IO
Bbicote (2.1) mokasasno, YTo WIsi paccMaTpHBaeMbIX GACCEHHOB MOXeET MCIOJIb-
30BaThCA JIMHEHHOe NpubNMxeHHe. B menom Xop KPUBBIX 33CHEKEHHOCTH H
BBICOTHI CHErOBOH TpPaHMIBI [I0 Hayana MHTEHCHBHOTO CHETOTasHHA (KOHerl
Mapra — HAayajlo anpesis) MOBTOPAET XOI TEMMeEpPaTyp. YMecTHO CKa3aTh 3[eCh
H O BO3MOXHOCTH ONpe[eNeHHsA MO COYTHHKOBBIM NaHHbIM Npu Gonee [UIH-
TeNbHBIX pAOAX TaKUX HaOmofeHWH He TONBKO KO03(h(UIMEHTOB CTAHBaHUA
ky,ky w m, Ho u xoapduumentos k, u k3 B dopmyne (2.1). 310 nocturaercs
nyreMm nopbopa 3HaueHWH K,o, K3o, A2 M A3 B BhipakeHMAX miA k, u kj,
npemnoxeHHsiX B padore JI.H. BopoBukosoit u .M. Ienncosa [14, 15]:

2m
kg =k20 + Ag cos — (rufg),
I, (3.16)

2m
’Cg =k30 +A3COS_ (t— 1'3)
T

MpPH YCIOBHAX HAMIYUILlero COBNAIECHUA BpeMemnfro X0[a BBICOT CHEroBOWH
JIMHHH M IUIOLLAIH 3aCHEXEeHHOCTH, MOJIYyYeHHOI'O 110 MOJIENIH U [0 CIy THHKOBBIM
u3obpaxcennam. B dopmyne (3.16) T, — umcno nHedl B romy; T, H T3 Ompe-
[eNANTCA AHATMTHYECKH M0 JAHHbIM MeTeOHabIIoIe U,

AHanM3 KpHUBbBIX, ONMCHLIBAKOIIMX MNOCTYIUIEHHA BOIbI Ha BopocGop (cm.
puc. 10—12) 1s Bcex pacueTHBIX JIET, [I0Ka3all, YTO XOf, 3HAYeHHH MOCTY UIEHHH
[0 Hayana HHTEHCHMBHOTO CHEroTasHWA NOBTOpAET XOI TeMNepatyp, a Mocie
3TOr0 MOMEHTa ClleflyeT 3a XOO0M ocankoB. YroBbl BhIIeNUTH TaNnylo COCTAB-
NAVILYK CTOKA, Mbl NMpPOBETH pacueT [UIA HECKONbKHX 3HauYeHHH KOIpdu-
IMEHTA [I0X/IEBOro cToKa &y o1 0,05 no 0,5. Takoe BoizeneHne KHAKHX OCAIKOB
(ocoBenHo B nepuon GOpMMPOBAHHA CNAOBOH BeTBM ruaporpada) npeacras-
NIAETCA YMECTHbIM, MOCKOJIbKY 3HAUMTENIbHAA YacThb [IOXKIEBBIX OCAIKOB B 3TO
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BpeMsl MJET Ha IOBEPXHOCTHOE YBIIaKHEHMe, MCTApeHHe WIM NpOcauHBaercs
B I7lyOHHHBIE TOPH30HTbI, BbIK/IMHHBAACH B HHXKHEM TEUYEHMM PEKH Mepefl 3aMbl-
Kawium crBopom. ITocnennee, HanpuMep, MOATBEPKIAETCA JAHHBIMH TONEBbIX
M3MepeHHH 3JIeKTPOTPOBOIHOCTH BOJbI B pasHbIX CTBOPAxX, NMPOBOIMBIIMXCH
B 19801982 rr., ¥ OLUEHKAMM TreHETHMUECKHMX COCTABJIAKIIMX CTOKAa, B COOT-
BETCTBMH C KOTOPBIMH LOJIA [0XKIEBOro MOBEPXHOCTHOTO CTOKA He MpeBbILlasa
16%. B pesynsrate cpaBHeHHMsi CyMMapHbIX 0ObeMOB INOCTYIUICHHit BOAbI Ha
Bonioc6op # dakTHUECKHX 0OBEMOB CTOKA B 3aMBIKALIEM CTBOPE [UIA &, GBUIO
Bbibpano 3Havenue, paBHoe 0,3. Hajgo oTmeruth, YTO YKa3aHHOE CpaBHEHHE
00beMOB BbIABHIIO OMNpe/ie/ieHHYI0 PasHHLY B YCIOBHAX (GOPMHPOBAHMA CTOKA
Ha BopocBGopax Tlaacas m Kaccancas, obycrnoBieHHY10, MO-BUIMMOMY, OTIIH-
yHeM reoMOopdOoIorHyecKon cTpyKTypbl acceitnoB. Ecnu s 6acceiina I'aBacas
cyMMapHbIH 06beM NOCTYIUIEHMH [UIA BCEX pacyeTHBIX 7eT NnpumepHo (¢ Tou-
HocThio 10 10%) paBHsuca dakTHueckoMy obwvemy croka (cm. puc. 10, 11),
10 A GacceitHa Kaccancasa koddduuMeHT cTOKa [UIA pasHbIX JIeT M3 uKcna
pacueTHbIX IpHHMMan 3HaveHHa or 0,39 mo 0,62 (cm. puc. 12). Beuta chenana
NONBITKA HAXOXIEHHA 3HAYeHHH K03¢dHIMeHTa CTOKA, TPHEMIEMBIX U1 Beex
pacyeTHbIX JIeT, ¢ IOMOLUBK €ro BO3MOXHOH CBA3H ¢ 06beMaMH OCEHHEro
YBIIaKHEHHsS MOBEPXHOCTH NOYBbI B OacceiiHe. [lnA 3TOH Lle/IM N0 pe3ynbTaTam
PacyeToB ¢ MOMOILBI0 MOMEIH 3HAYeHHH TeMIIepaTyp M CHEro3amnacoB B KaXKIOH

BBICOTHOM 30HEe M BHICOTHI CHErOBOH TI'paHMIIbI U Bcero GaccefiHa B IelioM
JUIA KaX[IOr0 M3 pacyeTHBIX NeT ObUIM HaHOeHbl MOMEHTbI HACTYIJIEHMA 3HMBI
B KaX/JI0H 30He. 3aTeM [UIA MNpe/IlUecTBYIOIEro 3ToMy mMoMeHTy 90-mHeBHOro
NepHoJa 1A KaXIOH H3 30H GbUIM paccuMTaHbl 3HAYEHUS Pa3HOCTH ''OCAIKH
MHHYC HcrnapeHne”, x — E, KOTOpble M IPUHUMAITHCD 32 OCEHHEe NOBEePXHOCTHOE

yBlakHeHHe. PacueT wucnapeHWsi NMpoBOmWiIcA 10 GoOpMyle THNA q)opmynu
JansToHa:

0,622
E=kpd —v, (3.17)
P

rge p — IVIOTHOCTh BO3[yXa, p — MaBJieHHe BO3OyXxa, d — [ePHUUMT BIaXHOCTH
BO3[lyxa, U — CKOpOCTb BeTpa, kK — Ko3pduuneHt Biaroobmena. Popmyna
(3.17) c nomouwpio MPOCThIX Npeo6pasoBaHUil IPEBpaILaeTCs B

0,622

E=kd —u; (3.18)
R.T -

rome R, — yHuBepcanpHas ra3oBas NOCTOsHHasf [ cyXoro Bo3ayxa R, =

= 287 m?*/c? . K, T — temnepatypa Bo3myxa. JleMUMT BNaXHOCTH IPHHUMAIICA
B BH[IE PA3HOCTH d = €ya. — €, Ile € — YNPYTOCTh BOJSAHOTO MApa, €,,, — HACHI-
IIAIIAA YTIPYTOCTh; €y, — BbIMMCIAIACH MO popmyie MarHyca no paccuMraH-
HBIM 1A BCeX BBICOTHBIX 30H 3HAaYeHHAM TEMIIEPATY PhI. ,uJ'lﬁ HaxX0X[IEHHA €
Ha PA3JIHYHBIX BbICOTAX MCIOJI30BaIaCh 3aBHCHMOCTh

e=epexp (—0,412(z — zyp)), (3.19)
npemnoxenxas .M. Henncossim [51] mnsa ropusix paiionoB CpenHeit Asum.
3necs ey — ympyrocTs BOIAHOTO NMApa HA BBICOTE Zo, B KauecTBe KOTOPOi

HCIOIb30BaIOCh 3HAYeHMe CpelHEB3BElEHHOH BbicoThl Gacceiina. IlpuBenenue
3HaYeHHil e(z;), MOJIyYeHHBIX HA BBHICOTAX PACIOJIOKEHHWA MeTeOCTAHIUHMA Z;, K
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Cpe/IHEeB3BEIIIEHHOM BbICOTE Zo POU3BOMIOCH C MIOMOLUBIO BhIPAKeHHS
I n
ez, 1) = = Z e(z;, exp(—0,412(z; - zp)), (3.20)
i=1

rae n — wucno F'MC. )

3HaueHHe CKOPOCTH BeTpa U B ITHX pacyerax MpHHMMAIOCh PaBHBIM 2,6 M/c,
KaK cpefiHee A Bbicot Gonmee 1000 m B ropax Cpenneii Asun [51]. Benuumna
ko3¢ duimenTa BraroobmeHa BriGMpanack MO JIHTEPATYPHBIM MCTOYMHMKAM H
cuuranacs paroit 0,001. Bo Bcex BbiuHCTeHHAX 3HaueHHI X — E HCIIONb30BAIHCH
MecsuHble aHHbIe Haxonsmmxca B Gacceiine IMC. Ha ocHOBaHMM pOBeeHHBIX
OlEHOK KO3(dHUMEHTa cTOKA M 3HayeHuid X — £ 33 OCEHHWH NEPHON MOXHO
C YBepeHHOCTBI0 CKa3aTh, YTO CBA3M MeXIY HUMH I HCClieyeMbIX GacceitHoB
HeT. [TonoOHBIR Pe3yNbTaT OUEHOK BBIHYAWI HAC MCMONB30BATh MpPH pacyeTax
ruaporpada cpeaHee 3HaveHMe KodddHUMEHTa CTOKA 32 H3y4aeMbie TOMbI,
npuuem Habnionenus 19811983 rr. paccMaTpuBanuch B KaUecTBE He3aBHCHMO
BrIGOPKH.

Kax yxe roeopwioce (cm. pasmen 3.2.2), TpaHcopmauus MOCTYIDIEHHH
BOJIbI Ha BOJIOCBOP B ruAporpad cToKa B 3aMbIKAIOLIEM CTBOPe OCYILEeCTBIIAIACh
¢ MOMOIIBI0 [IBYXbeMKOCTHOH CXeMbl C paclpefeleHHbIMH MapamMeTpaMH, B
KOTOpOH TpaHcopMalMa KaxI0H eMKOCThi0 MpoM3Bomunack no dgopmyne
(3.11). ITpu xaxnaom pacueTe [0 HAWIydlIeMy COBIAAeHHI) (AKTHYECKOrO H
BBIYMCTIEHHOTO THApPOrpadoB noaGHpanuch 3HAUeHHs NMATH MapaMeTpoB: Viaw o
A HIKHed eMkocTH M Cy ¥ Dy wis Kaxmoit u3 emkocteid. [TepeGop pa3nuuHbix
3HaYeHHH NapaMeTpoOB [ajl Clle[lyIOLIHe Pe3yNbTaTel [JIA BCEX PACYETHBIX JIET:
mia Gacceiina TaBacasw Couymy = 0,01; Dogumn = 1,5; Copepxn = 0,027;
Dogepxn = 5.0; Vuaxc = 700 - 86400 m?; mna Gacceina Kaccancas Copyn =
=001 Doy =2.5; Copepxn =0,033; Dogepxn = 12,05 Vuaxe =900 - 86400 m°.
Ha puc. 24, 25 npencrasnens dakTHyecKile ¥ BbIYMCIICHHbIC 3HAYEHHA THOPO-
rpagoB B 3aMBIKAWIIMX CTBOpax oOoMx GaccefiHOB [UIA pAla pacueTHeIX JieT.
Coorsercteue pacueTHOTO (paeq M PaxTHUecKOTO (gqyy MMAPOrpados oue-
HHBAJIOCh BH3yaIbHO MO rpadKam, NO COBNANEHHI0 (PAKTHYECKHX H BbIYMC-
JIEHHBIX OBBEMOB CTOKA, a TAKIKE C MOMOILBI0 KPHTEPHA KauecTBa, ITOT KpHTe-
PHi 3aKN10YAJICH B YCTAHOBIIEHMM MHHHMY M2 BbIPaKeHHA }i:(Qq"K” - pr.,;)’

[UIA pasHpIX pealu3allMii TMPH pacyeTax A OJHOrO Ce30HAa, 3HAYEHMS 3TOro
MHHMMYMa JULA JIeT Pa3HOil BOTHOCTH CHJIBHO pas/IMYaiHCh.

Kak BugHO W3 rpadMKoB, Hawjyulllhe COBMNANeHUA MONYYalOTCA UIA JieT
Malioi H cpenHeit BogHoctn (1975, 1980, 1982, 1976) (cm. puc. 24, 25). Ina
MHOTOBO/IHBIX JIET COBMazeHHe IU1oxoe (cM. puc. 25,A). ITO cBA3aHO ¢ BonpLeii
0 CpaBHEHHWI0 ¢ MATOBOIHBIMM rOJAMH pa3HHLEH (PAaKTHYECKOTO M BBIYHCIIEH-
HOTO 00BEMOB CTOKA, 4TO MOKeT GbITh YYTEHO NpH pacueTe MO MOMENH MpH
MeHee rpyGoOHd, yem B HacTosimled paGore oueHke Ko3dHuMenTa croka. Ha

———

Puc. 24, GaxTieckue u pacCUMTAHHEIE TIO MOTIEIH maaporpadsl croka p, I'asaca#t — ¢, I'aga,
A — 1975 r.; ] — (paxTHyeckHil; 2 — PACCURTAHHBUL Mpu k; = 5 Mm/(rpam - cyT), Gy =
04; b — 1978 r.: | — daxTudeckmit; 2 — paccumTaHumit pu k, - 5 mm/ (rpan - cyT),
Qp = 0,3; 3 — paccuMTaHHbBIN TPH k; = 1,8 mm/ (rpan « cy1), m= 0,011, ay = 0,3;8 — 1980 r.:
I — paxrtuveckmin; 2 — k, = 5 mm/ (rpan - eyT), ay = 0,4
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dopmy ruaporpada 3aMeTHO BIIMAET TAKKE IHAYEHHE BENTHUMHBI V410, — NPH
€ro yBeJIHYeHWM BpeMEHHas 3a[epKKa MeX1y MOMEHTOM [MOCTYIUIEHHS BObI
Ha BoocOOp M MOMEHTOM pe3KOT0 yBelHYeHHA PacXomoB BO3pacTaer, T.e.
HaYJ10 KpHBOH Kak Obl cABMraetca BhpaBo Mo ocH BpemenH. Jlns Gonee rouHo-
ro OmpefeNeHHa 3HAYCHUA Vi qi ., BHIUHCIABLIETOCA KAaK CpefiHee M3 3HaueHHit
06beMOB CTOKa [UIA NMepHOda CNafda MOMOBOIbA 33 BCE pPacueTHble oMb, PAL
HabMIOIEHHUH 32 CTOKOM NOJIKeH GbITh YBeTHYEH.

BbiGOp Tex MIIM MHBIX BeTHUMH KOIDOULUMEHTOB cTauBanus ki, k), m 1aKxe
BO MHOTOM OIpelenseT BBIMHCIAEMbIH THAporpad: NMpH pocre 3Haverwil k,
WM k) ¥ M Ha KPWBOH NpOMAfaloT BCIVIECKH B HAuajle TOJIOBOMBA, 38TO K KOH-
1y MaBOJKA pacXodbl YB &THYHBAIOTCA.

PeaynbTaTsl PacyeTOB W OLEHOK TMO3BOJIAIT KOHCTATHPOBATh CIIEYyIOLIEe.

1. Temneparypa Bo3Oyxa — omnpefensoimi ¢paktop cHerotasuus. Cymect-
BEHHO BJIMAET HA MHTEHCUBHOCTb CTAHBAHMA TAKJKe NPUXOM CYMMapHOH pajma-
LMK, OKa3bIBAKLIEHCA OCHOBHOH MpPHYMHOM CXOJIa CHera Ha ropHOM BomocGope
npH OTpHUATEeNnbHBIX Temneparypax. CkazaHHoe [JaeT BO3MOXKHOCTh ONHpaThCs
MpPH pacyeTax M OUEHKaX CTauBaHWA Ha dopmyny (2.8) win (2.17), B KoTopble
BXOHAT 3HAYEHHA TONBKO MeTeOllapaMeTpoB, H3beras Npu 3TOM MCIOJIb30BAHUSA
HEPErynspHOH M TpygHO Tonyvyaemo# uH(pOpMalumM o cHerosanacax. 3HayeHUs
K03 duumMenToB B 3™X GOpPMynax MOXKHO NOABGHPaTh MO pe3yIbTaTaM Cpas-
HEHHS MOZelbHBIX NpPOCYETOB XapaKTEPHCTHK CHEXHOTO MOKpPOBAa M CHEro-
TafgHHA ¥ UX OLIEHOK IO TeJ eBU3HOHHBIM H306paxenusam ¢ UC3.

2. OcHoOBHO# CTOK B Hecnenyembix Bacceitnax dopmupyercs 3anacamu Boibl
B cHere B 3oHe 2400—3000 M, cocraBnsmouieir okono 40% miouwam Bogoc6o-
pa ana p. T'apacait u oxono 30% mis p. Kaccawcail. 3ToT BRIBOJ ClleflyeT Kak
M3 Ppe3yNbTATOB pPacyeTOB IO MOJENH, TAK W M3 OLEHOK M0 CIYTHHKOBBIM
CHUMKaM,

3. TlpemnoxeHHass ABYXbeMKOCTHAs MOJeNb TpaHcOPMAlMH ¢ pacrpefe-
TeHHBIMH NapaMeTpaMH M03BOJIAET Y4ecTb 0COBEeHHOCTH GOpPMHPOBAHHA CTOKA
B M3yuaeMbix GacceiiHaX, B YaCTHOCTH GONBUIVIO PasHMIY BO BpPEMEHH MeXIy
MOCTYIUTEHMAMH Tajoi BOMIBI Ha BOJOCGOp U MOIbeMOM THAporpada.

B nenom e, HecMOTpsi Ha MMeOLMecs NOTrPEIIHOCTH, MOXHO CKa3aTk, UTO
Npe/IoXKeHHass Mozenb (HopMUPOBAHHA TaTOTrO CTOKA FOPHBIX PEK MNO3BONIAET
JIOCTaTOYHO NPaBHIIBHO DacCYMTBIBAThH IMIPOTpad CTOKA MO HA3eMHBIM H CITYT-
HMKOBBIM [JAHHBIM O 3aCHeXeHHOCTH ropHoTo Bacceiita.

3.6. PE3KOME H BbIBO/Ibl

B panHoit miaBe omicaHa momenb HOPMHUpPOBaHMs CTOKA, MpejHa3HAYeHHas
I pacyeTa ruaporpadoB CTOKa rOPHBIX PeK, MONOBOMbe KOTOpBIX (opmu-
pyeTcA B OCHOBHOM 3a CueT TasHUA ce3oHHoro cHera. [IpoBeneHue nmo mopenu
nofo6HOro pacyera mpe/nonaraeT BbIABIeHHEe MHHAMMKH pacrpeleleHHA 3ana-

——

Puc. 25, ®axmuueckue u paccumTaHHble 1O MoOAENMH ruaporpadsl croxa p. Kaccamca#t —
K. Kblsninrokoi

A — 1979 r.: | — dakTHueckuil; 2 — PACCUMTAHHBIL npH k; = 5 mm/(rpapg - cyT), ap =
5,5 — 1980 r.: I — chakTrueckwii, 2 — paccuMTaHHsli mpu K, = § mm/(rpan - cyT),
,3;B — 1982 r.: I — cdaxTHueckuii, 2 — paccuutaHHbit npu k, = 5 MM/ (rpan - ¢yT),

nane

Q=0
on =0,
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COB BOfbl B CHEXHOM MOKpOBe Mo Iwiowam GacceiiHa H onpeneneHne peakiMH
BO/I0COOpa Ha MOCTYIUIeHHe Ha MOBEPXHOCTh DacceiiHa TeX WIM MHBIX MO pLHH
BoIbl. Takas MOCTaHOBKA 3afaud MpeoMNpelennia U CTPYKTYpY MNpemIoxKeH-
HOit Mopenu (opMHpOBaHWA CTOKA, COCTOAIIEH W3 OBYX 4acTed — MOMIENH
CHEroTasHUA W MOCTYIUIEHHs BOJbl Ha MOBEPXHOCTh Bomocbopa U MoJienu TpaHc-
dopmauMH 3TMX NOCTYMIeHHH B ruaporpad B 3ambikarouieM crBope. B nepsoi
MOJIENTH cfeflaH pAfl [OomylieHMH O XapakTepe NMpOTeKaHHA mpollecca CHero-
TasgsHUA M pacrnpele/ieHHH 3HauYeHHH MeETeOIIEMEHTOB B mpeaenax Bomocbopa.
Tak, cornacHo oHOMY H3 OCHOBHBIX IOMYLIEHH NPe/INoNaraerca Mporo pLHo-
HATBHOCTh CYTOYHBIX 3HayeHMH MHTCHCHMBHOCTH CTaMBaHMA CpeJHEeCYTOYHOH
temneparype I (mpu nonoxmrensHeix 7). Hactpoitka mMopenu, T.e. Haxoxze-
HHe BHJIa BBICOTHBIX pacrpelielleHHH 0Ca[lKOB M TeMIepaTyp U 3HaYeHUH Kodad-
uIMeHTOB CTaHBaHMA, TMPOBOIMIACH C HCMOIB3OBAHMEM pe3yJbTaToB OOpa-
GOTKHM CHMUMKOB BHIMMOroO [Mana3oHa C METEOpOJIOTHYECKHX CIYTHHKOB,
a TaKXe [aHHBIX TONeBbIX JKCMNEIMIMOHHBIX HaONMloJeHMA B HcClIeTyeMbIX
bacceitnax pex ['aBacait u Kaccancait. BriGop yka3aHHBIX NapaMeTpoB Ocy-
WIECTBNIANICA MO pe3ynbTaTaM CpaBHEHMA 3HAYEHWH IUIOWIATH 3aCHEXEHHOCTH
GacceiiHa M BBICOTBI NMONMOXKEHUA CHErOBOH TIpaHMIlbl, MOMYYEHHBIX [PH pacue-
Tax Mo MOMETH H IPH aHATH3e CITYTHUKOBbIX M306pakeHH i, M GbU1 MOATB epXKIeH
JaHHBIMH TIOJIEBBIX H3MepeHMH. Pa3Huila 3HaueHWH BBICOT CHErOBOH I'paHHIIbI
NpH BBIVMCTIEHMH HX obGoMMM crnocobamu He mpepbiana 300 M, 4TO NEXHMT B
npefenax OIMOKH HaxoX[OeHWsA I3TOH BEIHUMHBI MO CIYTHHKOBBIM HaHHBIM.
Tounocts ompenenenus no ciumkam ¢ MC3 miouwamu 3acHekeHHOCTH cocTa-
Bwia 6—10%. BelwicneHus nmo Mopenu MPOBOOWIMCH MO BBICOTHBIM 30HAM
1A CyTOYHbIX M 6-4acOBBIX MHTepBaloB. B pesymnbrare pacueroB mia oBoux
HacceiHoB A 1974—1983 rr. GpomM MonyyeHbl 3HAUEHHA BBICOT CHETOBOMH rpa-
HHILIBI, paclipe/le/ieHHs CHEero3anacoB M BETHUMHBI MOCTYIUIEHMH BOIbI Ha BOJO-
¢BOp Mo BBICOTHBIM 30HaM M 1A Bcero HGacceiiHa B LeTIOM.

HaiineHnble 3HaYeHMs MOCTYIUIEHWH ¢ MOMOLLBK BTOPOH IMOJIOBMHBI MoOfe-
¥ GOpMHPOBAHMA CTOKA, CXeMbl TpPaHC(HOpPMALMH, MePeCUHTBIBATHCh B TH/PO-
rpag CToKa B 3aMbIKailieM CTBOpe. JTH pacueThl BBIIOIHAIMCH B pamMKax
[OBYXbEMKOCTHOH MOMENH C pacrpefielieHHbIMH NMapaMeTpamH, NMpHYeM TDPaHc-
dopmaimMA Kax[OOH eMKOCTbIO NPOH3BOIWIACH HE3aBHCHMO OJIHA OT JpYTOi
C MOMOILIbI0 HHTETrpala cBepTKH. Pacnipesenenye 06beMOB eXXeCy TOYHBIX MOCTYTI-
TIeHMH MeXIy BEpXHei M HMXKHeH eMKOCTAMH OCYIIeCTBIIOCh MEXbhEeMKOCT-
HbIM penutenem. [lpemioxens: aBa BAapHaHTa ero pealH3allMu: HTepPalHOHHBIN,
C 3aMBIKaHHEM B KaXIOH BBICOTHOW 30He YpaBHeHWH BOMHOTO OanaHca s
HUXKHEH eMKOCTH M ¢ noabupaeMbiM no oGbpeMy CTOKa 3HaueHHeM J0MH TOCTyT-
TIeHHH BOMIbI B HH)KHIOH eMKOCTb TpU ee 3anoyHeHuu. [Ipu BbIBOMIE aIrOpUTMOB
cxembl TpaHchopmauuu 6bUI CHENAH pAl OOMYLIEHHi, OCHOBAHHBIX HAa (H3M-
YECKHX 3aKOHOMEDHOCTAX Ilpoliecca CToOK006pa3oBaHMA B ropax M YuMThIBal0-
UMX 0CcOOEHHOCTH MaHHOTO perHoHa. I'maBHoe Npeanonoxenue, 0GycnOBIeH-
Hoe GONBIMM BpemeHeM 3afepXkH (1o 50 aHed) Mexay MOMEHTaMH MOCTyT-
JIeHMH BOMbI HAa BOMOCGOP M pesKOoro yBEJIMYEHMs pacxofoB, COCTOMT B HeoO-
XOTMAMOCTH 3aMOTHEHMA BCEH HHXKHEH eMKOCTH [I0 Hauana 3afojIHEHWs BepX-
Heil. Takas rMnoTela NMOATBEpPXKIEHA NAHHBLIMH TOJIEBBIX M3MEPEHHH TeHEeTH-
YeCKMX COCTaBJIAWUIMX CTOKAa. B pesynbTaTe pacueToB Mo MOOENH TpaHcdop-
MalMH 1A oBonx GacceitHOB GbUTM paccuMTaHbl O pAMHATEI ruaporpadoB croka
B 3aMbIKAWMX cTBopax mis 1974—-1983 rr. 3nauemus xo3dduumeHTOB CTO-
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Ka, UCTIONB3OBABLIMECHA NIPH pacyeTaX, OUEHHBATHCh N0 0GbemMaM MOCTYIIIEHHH
H CTOKa 3a pAfn JeT. Yanoch YCTaHOBHTb, UTO CBA3b MEXIY OCEHHHM YBIIax-
HeHHeM M Ko3(pPHUMEHTOM CcTOKa OTCYTCTBYeT. PaccumMTaHmpie no Mopienu
3HaueHHMs TuAporpada CpaBHMBAIACh ¢ [JAHHBIMH (DAKTHYECKHX PacXofioB,
COBIafIeHHe OlEHMBAIOCh BU3YalbHO MO rpaduKaM M ¢ NOMOIUBI KpHTEpPHS
KauecTBa. [Ina GONMBIIMHCTBA PAacYeTHBIX JIET COBMAMIEHHE X0 polliee.

[IpoBeneHHbIE MCCIENOBAHMSA IPOIECCOB MOCTYINIEHHs BOJBI Ha BofocGop
H TIOCTeYIoIero Nepepacnpeneneds 3THX MOCTYIUIEHH I B Gacceie MO3BOMH-
¥ COeNaTh PAM BIBOMIOB.

1. Pazpaborana mopmens ¢GopMHpOBaHMA TATIOTO CTOKA TOPHBIX peK, Mpel-
Ha3HaueHHas IUTA BBIMUCIEHHA ruaporpada croka.

2. OBGocHOBaHa BO3MOXHOCTh NpuMeHeHHs HaHHbIX ¢ UC3 npu momenupo-
BaHMK (GOpPMHPOBAHHA CTOKA C TOPHBIX BOOOCGOPOB, C/1a60 OCBEIEHHBIX THIPO-
MeTeo pornoruueckoi uHbopmammeii. Mcnonp3oBanue cyTHHKOBOH HHGDOpMa-
IMH O 3aCHEXEHHOCTH 3THX BOJOCOOPOB MO3BONAET OCYLUECTBHTh KaTHGpOB-
Ky MOJENH H MOBBICHTH TOYHOCTh NMPOU3BOIMMBIX C €€ TOMOLUBI0 PacyeToB
H TIPOTHO30B TAIOTO CTOKA.

3. B pamkax npeUTOXeHHOH MOJENH MpOCTeXeHO BIMAHUE MEeTeoyCIOBHiH
Ha XON TpoleccoB (OPMHPOBaHMA CHEXHOTO TNMOKPOBA M €ro pas3pylleHHs,
BBIABIIEHAa OINpPENENANILAA pOIb TeMIepaTypbl BO3/IyXa Kak (akTopa CHEro-
TasHUA.

4. C moMouIbI0 pasIMYHbIX METOJOB BBIIENEHBI I'PaHMIIBI 30H TMTAHUA H
NOTeph CTOKA ¢ MCCIEAyeMbIX BOAOCGOPOB, MpocieXeHo W3MeHeHMe GOKOBOM
MPHTOYHOCTH IO [JTHHE PeK, a TaKd)Ke BBIAB/IEHBI OGIACTH pasrpy3KH W MOTMOJI-
HEHHMA 3aMacoB MOJ3eMHbIX Boz. Bce 310 mo3somwno Gomee 0GocHOBaHHO BbI-
IEeNHTh TeHeTHYeCKHe COCTAaB/AIIIME CTOKAa H3yYaeMBIX peK B LelAX BbibO-
pa CTPYKTYpbl MOJIENH.

5. IlpumeHeHHe TNpEIOKEHHOH METOMMKH pacueTa M MpOrHo3a CTOKa BO3-
MOJXKHO 15l TOPHBIX PEK C MPEUMYILECTBEHHO CHETOBLIM THIIOM ITHTAaHHS.



3AKITHYEHHUE

Pesynbrarel, MonyueHHble ¢ MOMOILBK OTMCAHHBIX MoIeNeil (opMHpPOBa-
HASl CTOKa, PAacCYMTAHHBIX HA HCIONIB30BAHHWE CIYTHHKOBOH MH(OpMammu,
MO3BONIAKT CYyOUTh O MEPCNEKTHBHOCTH NOJOOHOro MOAXona i COCTaBIie-
HHA TPOrHO30B CTOKA BeCEHHEeJIETHEr0 TMOJIOBONbA TOPHBIX peK. OTKphIB-
IIMecs TIpH COBMECTHOM MCNONIB30BAHHH HA3€MHBIX, aBHa[MCTAHIMOHHBIX
¥ CIOYTHMKOBBIX HaOIMIOeHMil BO3MOMHOCTH MpAMOIO HJIH KOCBEHHOTO OIIpe-
JeneHMs psafa NapaMeTpoB Mopeneil M mocTpoeHMs (U3HYECKH OOOCHOBaH-
HBIX CBA3EH [NIA BXOAAUWMX B MOMAEITH IEPEMEHHBIX, @ TAKKe pa3paboTKH Crio-
cOGOB  IPOCTPAHCTBEHHO-BPEMEHHONH JKCTDANOIAIMA THPOMETE0 1 eMEHTOB
H OCpe[HEHMA XapaKTePUCTHK BOAOCOOpa Mo Iiomamy o0ycnoBIMBAKT COOT-
BETCTBHE MOIeNed paccMaTpUBAEMBIM THIPOIOrMUECKHM Tporeccam. Boamox-
HOCTH Hcmons3oBamua MHpopmamun ¢ MC3 B momensax ¢opMupoBaHUsA CTO-
Ka TOPHBIX peK C TO3MIMIl MOBBLIIEHHA TOYHOCTH H HETATHHOCTH ero NporHo-
3a CleflyeT pacCMAaTpuMBaTh B [BYX acmekTax. [TockonbKy, ¢ OIHOH CTOpPOHBI,
NpH TaKOM HMCIONB30BAHHM MpedyCMAaTpHBAETCA afaNnTalya MOMETH K JaHHBIM
TUCTAHIMOHHOTO 3OHIMPOBAHMA, YIIyullleHHE KauecTBa MOC/IEIHHX BbI3bIBAET
HeoGXOIMMOCTh COBepUIEHCTBOBAHUA CTPYKTYpbl momenu. C [pyro# CTOpoHE,
IpUMeHeHHe VIS pacueToR BEIMUMH CTOKA PasBHTONH KOHIENTYaTbHOH MOJIETH
BBIIBHIaeT TpeGOBAaHMA K pa3pellawllei CrocoGHOCTH M NOBTOPHOCTH CITYT-
HHKOBBIX HaOMIOeHUH.

B Hacrosmlee Bpems pa3sBHTHe MoJeseH ¢hopMHPOBAHHA CTOKA OIllepexaer
BO3MOXHOCTH [MCTAHUMOHHOW MHOMKAUMKM MHOTHX I1apaMeTpoB MOJENH ¢
Tpebyemoii 1A MPOrHO30B TowHOCTHIO. Maccopas uHGopMamys ¢ MeTeo poro-
ruveckux MC3 "Mereop” B TB u Gmisiaem MK muanasonax oGecreuuBaer
OTpefielieHHe pa3MepoB 3acHEXKEHHBIX IUIOUamell ¢ TouHocTblo 6—10%, a BbI-
COTHOTO TOJIOXEHHS CHETOBOH NMMHMM ¢ TouHocthio 200-250 m. Yacrora mo-
CTYIUIEHMiT Ha 3eMITI0 aHalOTHYHBIX AaHHBIX 6Gonbiuero paspewerus ¢ MC3
”Landsat” omuH pa3B 18 wiu 9 [IHe# HeHOCTaTOUHA IIA [IPOCTIENWBAHUSA [IMHA-
MHKH CHEXHOTO TOKpOBA B TEpPHOJ, MHTEHCHBHOTO cHeroTasHuaA. [IpoBenenue
KATHOPOBKM MAPaMETPOB MOJENH W TapPHPOBAHHA CIMYTHHKOBOH MH(}OpMalMK
Mo M3MepeHHAM Ha3eMHON MeTeO- M CHErOMepHOH CeTH s BGOibIIOro 4Mcnia
rOpHBIX BOHOCGOPOB 3aTpy[HEHO M3-33 WX HEAOCTATOYHOCTH IUIs YCIOBHH
3HAYMTENIBHOM MPOCTPAHCTBEHHOH HM3MEHYMBOCTH XapaKTepUCTMK BOJ0cGopoB
H HEBO3MOJXHOCTH MX 3KCTpanonsumu mno mromam. Mcarenosanus xapakre-
PHCTHK CHEXHOTO MOKPOBA M €ro COCTOAHMA C MOMOIIBIO /IMCTAHIMOHHOTO
30HIMpPOBAHHA B MMKPOBO/IHOBOM [MaNa3oHe HOCAT TMOKa METOJMUECKHH Xa-
pakTep M TpeByloT TPYIOeMKOr0o HazeMHOIo 06eCTieueHns.,
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CoseplueHcTBOBaHHEe METOMMK pacyeTa M MPOrHO3a CTOKA FOpHBIX peK Ha
OCHOBe Mofened (GopPMHPOBAHHA CTOKA, HCMOMB3YIOWMX CIIYTHUKOBBIE [aH-
HbIE, IOJDKHO MITH HECKOMBKUMY My TAMH.

[TepBriii M3 HUX TMO/pazyMeBaeT CO3[AHME MOMETH, MPHCNOCcOGIeHHON KaK
1A YCBOEHMA [MCTAHIMOHHOW MHGbOpPMALMM, TAK M V1A HCMONb30OBAHMA BCex
BO3MOJHBIX [aHHBIX HAa3¢MHbIX H aBHAJMCTAHUHMOHHBIX Habmwmenu#., OmMH
M3 OCHOBHBIX MpPUHIMNOB TpH BbIGOpe CTPYKTYypbl MOMENH — BBeJeHHE MH-
HHMQIPHOTO KOJIMYeCTBA OMNTHMHM3UpyeMbIX ko3ddHuuentoB. HUpentnouka-
UMK MapaMeTpoB MOJETH JKelaTe/IbHO MPOBOOUTH MO Pe3yrbTaTaM HEMocpes-
CTBEHHBIX M3MepeHMi WIH Mo CBA3AM C W3MepAeMbIMH BeMuMHamu. [nA cTa-
6wiH3auMK KoIPPHUUMEHTOB MOMENH CcTeleHb OCpeTHeHMA CITYTHMKOBOH MH-
dopMauMy onKHa GBITh COITIaCOBaHA C OCPeHeHHWEeM AHATOTHYHBIX B eTHYMH,
pacCUMTBIBAEMBIX TIO MOJIENH M OTNpeNeNAeMBIX 10 aIPOAMCTAHUMOHHBIM [aH-
HbIM. JTO YCTIOBHEe HeoOXOIMMO 1A afNeKBATHOCTH MOJIENH OIChIBAEMBIM
npoueccaM. Haubonee e mMepcneKTHBHBIM ABIAETCA CO3[aHMe GU3MKO-MaTe-
MATHYeCKOH MoOJenH (GOPMUPOBAHMA CTOKA C MOCHEAYIOMM YIpOLIeHHEM
B COOTBETCTBHM C YCIOBHAMH KOHKPETHOTO reorpadMuecKoro perioHa WIiH
BofocBopa.

BTopoit myTh COCTOMT B TOBBILIEHMM KauyecTBAa [MCTaHLUMOHHONA HHGOpMa-
LMK, YBENHYEHHH NMOBTOPHOCTH ChEMKHM M OfecneyeHHH ONepaTHBHOIO ee Hc-
nonp3oBaHuA. KauecTBO CHNyTHUKOBBIX MaHHBIX MOXeT ObITb ynyullleHO Mpu
ycraHoBke Ha Gopry MC3 anmaparyper Gonee BbICOKOTO paspellieHus, a TaKxke
MpH NPOBeNeHUM CbEMKH B HOBBIX CMEKTPAThHBIX AMANA30HAX. ITOH XKe LETH
Gynyt cnocoBerBoBaTh NpumeHene IBM mns 0GpaGoTky MMCTaHUMOHHOH HH-
dopMalKK ¥ yTOYHEHHe KaNWOpPOBOK MpH pa3MellleHHH HAa BOROcGOpax aBTOMa-
TH3HPOBAHHOM CHCTeMbI IMCTAHIMOHHOTO cBOpa pe3ynbTaTOB Ha3eMHBIX H3Me-
peHW#H OCHOBHBIX THMJPONOTHYeCKMX XapakTepucTHK. [loBTOpHOCTL moOnmyue-
HUA [MCTaHIMOHHOH HHpOpMalMM MoXeT ObiTh yBenpueHa MpH 3amycKe Ha
pasHpie T BBICOTE OPOMTBI CHCTEMBI METEOCHYTHHKOB, B TOM WHCIE TreocTa-
UMOHApHBIX, oOecneunBawLMX GONBIIYK YacToTy CbheMKH. OnepaTHBHOCTB
MCNONB30BAHUA CIIYTHUKOBBIX [aHHBIX MOXeET ObiThb MOBBILIEHAa IPH MOTHOM
nepexofe oT BH3yalsHOro AeumdpupoBaHHA K MX aBTOMAaTH3WpOBAHHOH 00-
paBotke ¢ momouisio IBM. J1OT mpouecc JOMKeH CONpPOBOXIAThCA HAKOIUIE-
HieM GaHka MpU3HAKOB, PACIMpPeHHEeM U yJTyullleHHeM Mato becrieueHus.

Tperbe HampaBlieHHe 3aKTIYaETCA B pa3paboTKe METOOMK 3KCIEpUMEH-
TATBHOTO OIMCAHMS TONeH THAPOMETEONTEMeHTOB. JTOH LEIM MOMKHBI Cly-
KWTh CO3[aBaeMble HOBBIE METO[bl ONpeleleHnus XapaKTePHCTUK CHEXHOTOo
TMOKPOBA M [pPYTHX THAPOMETEOPONOTHYECKUX MapaMeTpoB H crnocoBbl HX
MPOCTPAHCTB eHHO-B peMEHHOTO OCpeIHEHHA, @ TAaK)Ke MepeBOM CeTH Ha3eMHBIX
HaOnIONeHnit Ha ABTOMATH3MPOBAHHYH OCHOBY. A TNpoBedeHMA NONMHOTO
KOMIUIeKCca MCUIEIOBAHMA, CNOCOGHBIX CTHMYJIMpOBaTh CO3[aHWEe pa3BHUTOH
Mofenu GopMHPOBAHMA CTOKA TOPHBIX PEK, PACCUMTAHHOH HA HCIONB30BAHHE
NaHHBIX TMCTAHLMOHHOIO 30HIMPOBAHWA, HEOGXOIMMO MpOBelNeHue TLIATENb-
HO MOJTOTORIEHHOTO MOJCIYTHHKOBOTO 3KCMepHMeHTa Ha ClellManbHO BhIOpaH-
HBIX 14 3ToT0 BojocBopax, ITH BOAOCGOPhI MOTTIM 6bl HCTIONIB30BATLCA TAKKE
B KayecTBe ONOPHBIX NOJMIOHOB ISl OTPaBOTKM HOBBIX METOIMK Ha3eMHbIX
M aBMaJMCTAHUMOHHBIX M3MepeHHH, B YACTHOCTH, [UIA NMPOBEIEHHA ABMACHEro-
MepHbIX paGoT W ABHAM3MepeHHH BI1aXKHOCTH MOYBHI,

Koteunan uenb BBEOEHUs CIIyTHHKOBOH HH(pOpPMAUMM B MOAENH (o pMHPO-
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BaHHMA — CTOKA COCTaBJIEHHE ONepaTHBHBIX TIPOTHO30B CcTOKA. B nepcnexTuBe BhI-
MycK TaKHX MPOrHO30B B peanbHOM MaciliTabe BpeMeHH J0IDKEH NIPOH3BOIMTHCA
MpH HCNONB30BAHHH e[MHOH CHCTeMbl MAIIMHHBIX AITOPHTMOB IIPOLECCOB
¢dopMHpOBaHMA CcTOKA Ha BojocGope H OGpaGOTKHM CIYTHHKOBBIX IAHHBIX.
9T aNrOpHTMBI MOMKHBI BKJIIOYAaTh KaK CNOCOGhI 3afaHMA M KanuGPOBKH
napamMeTpoB, TAK H BO3MOXHOCTH KODPEKTHDOBKM pe3YNbTaTOB MO [aHHBIM
aBTOMATH3HPOBAHHOH CHCTEMBI TelleMeIPHH THAPOMETEOPOJIOTHYECKHX —Xa-
PAKTEPHCTHK.
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