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IIpouecchl cToka HOCAT Cyrydoo JAMCKPETHBIM XapakTep, BbI3bIBAEMbIH HEOJHOPOJHOCTHIO U
MHOTOoOOpasuem (¢usuko-reorpaduyeckux ycioBuid. CIIOKHOCTh JIOJITOCPOYHBIX [POTHO30B
IIPUTOKAa BOABI B BOJOXPAHWIMIIE ONPEACISETCs TAaKKE HEJOCTaTOYHON OCBEIEHHOCTBIO
HaOIIONAEHUSIMI MalblIX M CpPEAHUX IPUTOKOB BOJOXpaHWIMIia. OHM HEPENKO 3aMEHSIOTCS
KOCBCHHBIMH XapPaKTCPUCTUKAMU.

OnHuMHu U3 HauboJiee CIOKHBIX, HO 9acTO ONPEICIIONUX GakTopoB (GOPMUPOBAHHS CTOKA
ABJIAIOTCS IOTJIOIIEHUE I0YBOM MOCTyHaromled BOAbl M BbiMajaromue ocaiaku. Ilociennue
IIPOTHO3ZHUPYIOTCS JIMIIb C 3a0JaroBPEMEHHOCTHIO 2—3 mHA, NTHO0 3aMEHSIOTCS WX HOPMOH 3a
nepuo/1 3abJaroBpeMeHHOCTH.

[epeuncieHHble BBIIE 0COOCHHOCTH 00YCIOBHIIM HECKOJIBKO TTOX0JIOB K TIPOTHO3Y MPUTOKA
BOJIBI 32 TIEPHO/I TTOJIOBOIBS.

Hmeromuecs: METOABI IPOrHO3a MO3BOJISIIOT BBIIEINUTS!

1. BojgHOoOanaHCOBBIE METO/bI, B OCHOBE KOTOPBIX JIE)KHT CYMMHPOBAHHE COCTaBISIOIIHX
BO/IHBIN OanaHc yacTeil OacceiiHa, MpeACTaBIEHHBIX JIECHOH U MoJeBol yacTaMu. B 3ToM ciydae He
BCE COCTaBJIIOLINE MOJIAI0TCI U3MEPEHUIM UM pacyeTaM [4, 5].

2. ®U3NKO-CTATUCTHIECKUE METO/BI, KOTOPBIE COCTOAT M3 0TOOpa (PpU3MYEeCKN OIpaBIaHHBIX
(hakTOpOB CTOKa W TNPHUOIMIKEHHOTO TIIPEJICTABICHUS WX B3aHMOCBSI3M M CBSI3M CO CTOKOM.
[TapameTpsl 3TUX YpaBHEHHH ONpEACISUTUCH paHee IIyTeM TOCTPOSHHUS TpaduyuecKux
3aBHCUMOCTEH, MO3/IHEE — C TIOMOIIBI0 METO/]a HAWMEHBIINX KBAJpaTOB, a B HACTOAIICE BPEMs —
METOJIOM ONTUMH3ALHH.

3. CraTuCTHYeCKHE METOJIbI, KOTOpPhIE COCTOAT U3 oTOOpa (aKTOpOB CTOKA, HEPEIKO
M3HAYaTbHO B OOJBIIOM KOJMYECTBE. B HEKOTOPHIX CiydasX B TaKMX METOJaxX OTOMparoTCs
Cﬂy‘{al\/’IHBIe (baKTOpBI, KOTOPbLIC JIMIIb UMCHOT OHHHaKOBBIﬁ X0JZ BO BpCMEHH C UBMCHCHUSAMU CTOKa
Y HE OKa3bIBAIOT Ha HETO HUKAKOTO (PU3MIECKOTO BIMSHHUSL

4. MarteMaTH4eCKHEe MOJIENH, ONUCHIBAIONTNE (POPMUPOBAHUE TPOILIECCOB CTOKA C MOMOIIBIO
middepeHIMaNbHBIX, UHTETPAIBHBIX UM Apyrux ypaBHeHuid. [lapamerpsl 3ajgarorcss u3

CIIPaBOYHMUKOB WJIN HAXOJATCA MCTOAAMU ONITUMU3allUU.



B OTICpaTHBHOﬁ MPAKTUKES THUAPOJOTMYCCKHUX IIPOIrHO30B BO MHOIUX Cliydadax I HMX
COCTaBJICHHUS HCIOJB3YIOT IpaUYecKy MPEICTaBICHHBIC 3aBUCUMOCTH PAa3IMYHON CIIOKHOCTH H
HEJIMHEHHOCTH. DTH 3aBUCHUMOCTH MPUMEHSIOTCS HE TOJBKO JJIS BBITYCKa MPOTHO30B, HO YacTo
SBJISIFOTCSI M BCHOMOTATEIbHBIM MAaTEpUaJIOM B HCCIAEAOBAHUAX, TaK Kak o00mafgaroT psaoM
JIOCTOMHCTB, B TOM YHCJ€ YJOOCTBOM BHU3yaJIBHOTO KOHTPOJIS, BKJIFOYAIOMIETO OMBIT YEJOBEKAa —
MPOTHO3UCTA. Takue 3aBUCHUMOCTH TIO3BOJISIIOT OLCHUTH PENPE3CHTaTUBHOCTh M JIOCTOBEPHOCTH
JTAHHBIX B OTICIBHBIC TO/IBI.

Kak u3BecTHO, BeMUYMHA CTOKA 3a MOJIOBOJILE ONPEEINIAETCA TPEMSI OCHOBHBIMU (paKTOpaMHu:
1) KOJIMYCCTBOM 34aMaCcOB BOJbl B CHCKHOM TIOKPOBC, HAKOIIMBHIMXCA K MOMCHTY COCTABJICHUA
MPOTHO3a; 2) KOJHYECTBOM OCAJKOB OT MOMEHTA COCTaBJICHHUS TPOTHO3a IO HMCTCYCHHUS €ro
3a071arOBPEMEHHOCTH; 3) BOJOTOTJIOTHTEIHHOM CHOCOOHOCTBIO OacceiiHa, KOTOpas 3aBHUCUT OT
IIyOMHBI TIPOMEpP3aHMsl IOYBBI, €€ BIAXHOCTU OCEHbIO W B TNEPHUOJ 3UMHUX OTTEHelNeH,
OTPHIATENIBHBIX TEMIIEPaTyp BO3/yXa y TMOBEPXHOCTH 3eMJIM U cCaMUX cHero3armacoB. KoHewHo, 3TH
(baxTOpBl OMPEACISIOT BJIATONOTJIOTHTEIBHYIO CIIOCOOHOCTDh pa3IMYHBIX YJacTKOB OacceifHa mo-
pasHOMYy, B 3aBHCHMOCTH OT COCTaBa MOJCTUJIAIONICH MOBEPXHOCTH M 0COOCHHOCTEH KOHKPETHOTO
roua.

Jlydie Bcero mojgaercss U3MEPEHUSIM CHEXHBIH MOKpoB. CyIIecTByeT HECKOJIBKO CITIOCOO0B
€ro HM3MCPCHUS. HHOTHOMepOM U3MCPAIOTCA €ro IUIOTHOCT M BBICOTA, MPOHU3BCACHHUC OJOTHUX
[apaMeTpoOB MO3BOJISIET PACCUUTHIBATH 3alac BOAbI B CHEXXHOM IOKpoBe (B MM). M3mepenus
MPOU3BOAATCS HA METEOIUIONIANKaX, IO JMHEWHBIM MapIIpyTaMm, TPEyrojbHUKaM, OTICIHHO Ha
JICCHBIX U TIOJICBBIX ydacTkaxX. Emie oJnH crioco® M3MEpeHHs] CHEXHOTO MOKPOBA — C IOMOIIBIO
MN30TOHNOB, HCTOYHHUK I/I3Hy“IGHI/If/‘I KOTOPBIX pasMeIiaroT Ha MOBCPXHOCTHU IMOYBLI, IIO MOTJIOHICHHIO
CJIOEM CHETra 3TOTO M3JIYYCHHsSI CYJAT O 3amacax BoJbl. CHeXHBIM TTOKPOB U3MEPSIOT TAKKE MyTEM
M3MEPCHUS NABJICHUS Ha TOMYIIKY-MaHOMETP, TAaKKe pPa3MeNIaeMyi0 Ha TMOBEPXHOCTH MOYBEHL
CyIiecTBYIOT M IMCTAHIIMOHHBIE METO/IbI, TAaK HA3bIBAEMbIE TaMMa-ChEMKH, KOTOPBIE 3aKITIOYatOTCS
B TIPEJ3MMHEH CaMOJICTHOW CHhEMKE €CTECTBEHHOTO (OHAa TaMMa-U3Ny4CHHs [0JICTUIIAIONICH
IOBCPXHOCTH M MOBTOPHO IICPCA Ha4dYaJIOM CHCroTasgHusd WKW INCPe] MOMCHTOM COCTaBJICHHA
nporuno3a. [1o pasnune (JaHHbIe IPEIBAPUTEINBEHO TECTUPYIOTCS) MEXKTY STUMH U3MEPEHUAMH (hOHA
ylaeTcss CyIuThb O CHerosarmacax, BOJHBIM SKBHBAJCHT KOTOPHIX TOTJIOIIAET €CTECTBEHHYIO
pamuanuio. JTOT METOJ MMEeT KaK JIOCTOMHCTBA, TaK W HejnocTtaTku. OCHOBHOE JIOCTOMHCTBO
COCTOUT B BO3MOKHOCTH OOJBIIIOTO KOJMYECTBA M3MEPEHUH, B T.4. B MaJOJOCTYIIHBIX paiOHaX,
HanpuMmep B ropax. K HemocraTkaM OTHOCHTCS TO, 9TO B KOJHYECTBO 3aIlaCOB BOJABI B CHEKHOM
MTOKpOBe OacceifHa mormajaeT Boga 00JIOT, a TaKXKe BOJA, COJAEPKAIIAsACA B BEPXHEM CJIO€ IMOYBBL
[IpudeM 3TO 3aBHUCUT OT OCOOCHHOCTEH KOHKPETHOTO Troja. B Hacrosiee BpeMs 3TH ChEMKH

JOpOroCTosAlIrueC U, KakK 1paBujio, HC NPHUMECHAIOTCH. KpOMe TOrO, METOA UMECT OI'PAHUYCHUC: TTPHU



3aracax BOJbI B CHEKHOM II0KpoBe Oosiee 600 MM, Kak NpaBWJIO, B TOpax OH HE MOXKET
npuMeHAThCs. CHerosanachl ONPEAesAloT TakkKe 10 CITyTHUKOBBIM JaHHBIM. M3BeCTHO, 4TO OHH
npumensiorcs B CIIA.

BoponornorurensHas CHOCOOHOCTh OacceliHa 3aBHCUT B OONBIION CTENEHH OT ITyOHHBI
nmpoMmep3aHus NouBbl. [lsi ee omnpeseneHus paHblie MPOBOAMUIOCH LIyp(pOBaHHE U OLEHHMBAJIACH
rIIyOMHA PAcIONIOKEHUS JIBAUCTOCTH, KOTOpas IJaBHBIM OOpa3oM BJIMSET HAa BOJOHOTJIOIICHHUE
o4Boi. B HacTosimee BpeMsl ¢ HEIbI0 ONPEAeTICHNS ITyOHHBI IIPOMEP3aHUs OYBBI IPUMEHSIOTCS
Mep3noromepsl JlanwnuHa. OJHAKO OHM MO3BOJSIOT ONPEAENUTh JIMINb TIyOMHY HAXOXKICHUS
HyneBod Temnepatypsl mnouBbl (0 °C), koTopass B cilydae CyXOHW TMOYBBI MpEYBEIMYUBAET
BO3MOJKHYIO JIBAMCTOCT M TEM CaMbIM YMEHBINAET €€ BJIArOeMKOCTb. Mep3noToMep
YIOBJIETBOPUTEIILHO XapaKTEPHU3YET JIbAUCTOCTD JIMIIb HAa CHJIBHO YBIIQ)KHEHHOMU IIOYBE.

KocBeHHOH XapaKTepHCTUKOW TOTEph CTOKAa Ha MHOMIBTPAIMIO BOABI B IOYBY B IIEPHOJ
BECEHHETO II0JIOBOJbSl  fABISETCA  YBJIAXHEHME IOYBbL. Ero MOXHO paccuurarb IO

MGTGOpOJIOI‘I/ILIGCKHM JaHHBIM:
W=X,+(X-2), +W,, (1)

rae X —ocaiku; Z — UCHApPEHHE; 1 — KOJIMYECTBO CYTOK, 10 KOTOPBIM CYMMMPYIOTCSI OCaIKU O
JaThl HACTYIJICHUS MOPO30B; kK — KOJUYECTBO CYTOK, 33 KOTOPOE€ BBIUUCIIAETCS Pa3HOCTb MEXKIY

0CaJIKaMU U UCTIapeHueM (OOBIYHO JBa— YEThIpe MecsAua); Wy — HadanbHOE 3HAYCHUE YBIIAXKHCHHS

TIOYBBI.

®opmyina (1) oTpakaer uacw 0alaHCOBOTO pacyeTa, HO B HACTOAIIEE BPEMS MPUMEHSIOTCS
0oJiee CIOKHBIC MAaTEMATHYCCKHUE BBIPAKEHUS Tpoliecca HHOUIBTPAIIMN BOJIBI B TTOYBY IO HAYANIA
MOPO30B U B TIEPHO/ 3HIMHHX OTTEIEIICH.

Hepenko m0CTaTOYHO XOPOMIMX PE3YIbTATOB JOJATOCPOYHOTO IPOTHO3a MPUTOKA BOJBI JIS
HEKOTOPBIX PEK yJIaercss JOCTUTHYTb IPUMEHEHHEM KOCBEHHOUM XapakTepUCTHKU OyaylleH
BJIATOEMKOCTH OacceifHa, BBIPOKCHHOM pacxXoJaMd BOABI 3a TOT WJIH HWHOW MEPHOJ TMepes
MOpO3aMH, a TaKXKe BKJIOYas 3UMHHE TEPHOJbI. IJTO OOBICHSAETCS CICAYIOIUM: ueM OoJiee
YBJIQKHEH 0acCeiH M HAIOJHEHBI IPYHTOBBIC BOJIOHOCHBIE CJIOM, TEM MEHBIIE IPU MTPOUNX PABHBIX

yCJIOBUAX OyIyT OTEPH CTOKA 33 IEPHO/1 BECEHHETO MI0JIOBO/IbS.

Metoant NPOTHO3NPOBaHUA NPUTOKA BOAbLI B BOAOXPAHHJINIIA 324 IEPHOA BECCHHET O

MOJIOBOJIbA 110 3an1acaM BO/JbI B pyCJ’lOBOﬁ CeTH

[TpuTOK BOJBI B BOAOXPAHUIIHINE PACCUUTHIBACTCS HECKOJIBKIME METOIaMHU:
1. Mertoa BoaHOro Oamamca.

2. MeTo/1, OCHOBaHHBIN Ha y4€eTe 3a1acoB BOJAbI B pycllaX BIAJAIOUIMX B HETO pEK.



3. Meroa, 0OCHOBaHHBII Ha IIPOTHO3€ CTOKA BIAAAIOLINX PEK, 3aBUCAIIMNA OT (pakTOpoB
ero (OpMHUPOBAHHUS.

[lepBplii MeTOA BKIIOYACT pacyeThl CYMMapHOrO MPHUTOKA BHAJAIOIUX PEK B HX
3aMBIKAIONIMX CTBOPAX U MCHAPEHHA C MOBEPXHOCTH BOJOXPAaHWIIMING, a TAaKKe IpaduK MOIMYCKOB
13 BOJOXPAHUIIMINA. Y PaBHEHUE, TPE/CTABIAIOIIEE TOT METO/, BBIISIIUT BECbMA IIPOCTO:

i=n
Oup (=11 O; ()= Z(1) = O (1) )
rae Oy, — pacxoJ BObI, XapaKTCPH3YIOIUi IPUTOK BOBI 10 BIAJAIOLINM peKaM; (p; — PACXOMBI

BOABl B 3aMBIKAIOIIMX CTBOpAax BHAJAIOIUX peK; Z — ucmapeHue; (.;— pacxoisl BOJBI,

XapaKTepU3YIOMKe COPOCHI BOJIBI M3 BOJOXPAaHWINIIA; [ — BpEMs; # — BpeMs OT Hayajia J0 KOHIa
pPacyeTHOTO MEePHOA.

TpyaHOCTH TIPUMEHEHHS 3TOTO METOJa 3aKIIOYaroTCS B TOM, YTO HE BCE BIIAQAAIOLINE PEKH
OCBEIIAIOTCS HAOJMIONCHUSIMH, a UCIIAPCHHE, 3aBHUCAIICE OT TEMIIEPAaTyphl, AepUINTa BIIAKHOCTH
BO3JlyXa M CKOPOCTH BETPA, BBIYHCIISETCS C OOJBIIUMH OMIMOKaMHU, TaK KaK Ha BOJIOXPaHWIHIIAX
TaKuX HAOJIOACHUH CIMIIKOM MaJio, 9T0OBI XapaKTepHU30BaTh UX HEPABHOMEPHOCTH IO IIIOIIAIH.

JU1 MOBBIIEHNS] TOYHOCTH pacyera (Jp BOAOCOOP JENUTCS HA 1 PAHOHOB, CTOK ¢ KOTOPBIX
Xapakrepusyror QOp;, M MM HOpUAAOTCA  KOd(QQUIMEeHThl (Bec HabmoueHusM QOp; ),

MIPONOPIHOHANIBHBIE MO paiioHa OacceifHa. Cymma 3Tux Ko3¢h(duIiMeHToB cocTasiser 1, T.e.
oburyro miomaap OacceiiHa. PaiioHBI MOTYT OIpeNeNnsiThCs MO WX (PU3HKO-TeorpaduIecKuM
XapaKTepUCTHKaM: HallpUMeEp, JIECHBIE, MOJIEBbIC, IECUaHbIE, CYIJIMHUCTBIE U T.J.

HcnapeHue Z BbIUUCIAETCS IMYTEM PEIICHUs ypaBHEHUs (2) MO U3MEHEHHI0 00beMa BOJIbI B
BojoxpaHuiumie AW . TOYHOCT TaKOTO BBIYMCICHHUS ciabast It KOPOTKHX IPOMEXYTKOB
BpPEMEHU (A t)H MOBBIIAETCS C YBEJIMUEHUEM 3TOr0 IpoMexyTka 1o 10—-15 cyrok.

Bropoii Meron ocHOBaH Ha pacdeTe 3amacoB BOABI B PYCIOBOM cetm Oacceitna (mpum
OTCYTCTBMM MHTEHCHBHOTO MPUTOKA B HUX TaJIbIX WJIM JIOK/JEBBIX BOJ), KOTOPbIE JOBOJBHO TECHO
CBSI3aHBI C PACX0/I0M BOJIbI B 3aMBIKAOIIIEM CTBOPE PEKH HITH €€ yJ9acTKa.

OO0BEMBI BOJIBI B PyC/IaX PeK MOXKHO PaCCIUTATh HECKOJIBKUMHE CIIOCO0aMHU.

Hanbonee mpocThle M3 HHUX OCHOBAHBI Ha ydeTe MOP(YOMETPHIECKOTO CTPOCHHS PYCEl.

Hanpumep, 3anac Bojasl W Ha 0JJHOM yY4acTKE B MOMEHT { PaBeH:
w(t) =050y (¢) by (t)+ 1y (1) by (1)) 1, (3)

rae k() u hy(t) — cpemmue royOuHbI B BepXHEM H HIKHEM CTBOPAX yuacTka pexu; by(¢) u by(t) —

LIMPHHA PEKH B BEPXHEM UM HIDKHEM CTBOpax; / — AJIMHA ydacTKa.



B CTBOpax, B KOTOPBIX MNPOU3BOJAT U3MEPCHUA PACXOJ0B BOAbl MU BBIYUCIIIIOTCA ILIOLIAIN

MONEPEYHOr0 CEYECHHUS (@ , 3aMac BOAbI HA yH4aCTKE BBIYMCIACTCS TakK:
(1) = 05(01(t) + @ ()1, )
rae o, (t) " ) (t) — IUIOINAAX HONEPEYHOr0 CEYCHNUS B BEPXHEM H HIKHEM CTBOPAX y4acTKa PEKH.
Hpyroii mpocToii croco0 pacyera 3amacoB BOJIbI BKIIIOYAET pacXo/ibl BOJbI B BEpXHEM () (t) u

HKHEM O) (t) CTBOPAxX y4yacTKa U BpeMs J0OEeraHus BO/Ibl T MEXJy CTBOPAMH:

w()=0,501 (1) + 0, (1)) 7, (5)

HpI/I OHpe,Z[eJIeHI/H/I 06BeMa BOJIbI Ha leaCTKaX BITaJICHUA HpI/ITOKa (TaK Ha3bIBACMOTI'O

TpOP’IHI/IKa) nu y‘laCTKe C OJHHUM 3aMBIKAKIIINUM CTBOpOM, OH BBIYUCIIACTCA T10 (bOpMyJIaM, BHU]J]
KOTOPBIX COXPAHIETCS VIS BCEX TPEX MPUBEICHHBIX BBIIIC BHIPAKCHHUI:

W ()= 0,50 () by () + o (1) by (¢) + B3 (£) 3 (2)) (2 +1), (6)

n W(t)=05h ()i (), (7)

rae /[ — jjMHa pyciia OT MCTOKa 0 TEPBOro CTBopa Ha peke. IIpuHMMAas B pacdeT, 4yTo BO BCEX

MNPUBCACHHBIX BBIIIC YPABHCHUAX MPUCYTCTBYIOT IMOCTOSAHHBIC YICHBI, U CHUTAsA BpCMs ﬂ06eraHI/Iﬂ

OJMHAKOBBIM Ha BCEX yYaCTKaX, BBIYHCIIEHHS 00IIero o0bemMa BOJIbI B PYCIOBOi cucTeMe bacceitna

pPEKH CBOJATCS K cleAyrolieMy oOnieMy BHJYy YpaBHEHHS Ha NpPUMEpPEe pPAcXOoJl0B U BpPEMEHHU

nobderauns BOJIBI:

w(e)=Y'""2:0:(0), ®)

TOe 7 — YHUCIO YYaCTKOB.

W3BeCTHO, YTO HCTEKAOUIMKA W3 3aMOJHEHHOM €MKOCTH PAacXoJ BOJbl MPONOPLHHOHAIICH
o0beMy BOIBI, COJEpXKAIEMycsi B €MKOCTH. Ha 3TOM TOJNOXKEHWHM OCHOBaH psI METOIOB
TUJIPOJIOTHUECKUX TIPOTHO30B. IIpyM MCIOJIB30BaHMM PACCUMTAHHBIX 3aIIaCOB  BOJBI  BaXKHO
YUUTBHIBATh HMX pAaclpeiesieHUue [0 BEJIWYMHE IPUTOKOB M B KaKMX 4acTsix OacceilHa OHHM
COCPE/IOTOYECHBl — B HIDKHHX WJIM BepXHUX. OT 3TOTO 3aBHMCHUT TOYHOCTH NMPOTHO30B. B Hauane
MOJIOBOAbS BOJA COCPEAOTOYEHA B MEJIKOM M CpPEOHEW PEYHOM CETH, TA€ OHA INIOXO MOANAETCA
y4eTy. A B KOHILE IIOJOBOJbsS WM NAaBOJKAa BOJA HAaxXOJWUTCS B TJAaBHOM pYClIe€ W BBILIE
3aMBIKAOIIET0 CTBOpPA. B CBSI3M CO CKa3aHHBIM NPOTHO3bI II0 PYCJIOBBIM 3amacaM B IIEPHOJ
MOJIOBOJIbS WM TMAaBOJKAa MMEIT Pa3iudHyl0 TOYHOCTb, JMOO pa3iW4HbIE MEPHOJIbI
3a0JIaTOBPEMEHHOCTH, B 3aBUCHMOCTH OT TOTO, T/I¢ B TaHHBIH MOMEHT COCPEIOTOUYECH HANOOIBIIHIA
o0vem Boapl. Ecim B BepxHeM CTBOpe, TO 3a01aroBpeMEHHOCTH OOJBIIE, a TOYHOCTH HPOTHO3a
MEHBINIE; €CIM B HIDKHEM CTBOpE, TO 3a0JaroBpeMEHHOCTh YMEHBIIAETCS, HO TIPU 3TOM
MOBBIIIAETCS TOYHOCTh MporHo3a. Haumbonee >(QQexkTUBHBI METOJMKH INPOTHO30B Ha CHAJAC

IMaBOJKOB MJIH ITIOCJIC HACTYIIJICHUS MAKCUMAJILHOTO o0bemMa BOJKBI B pycCliax.



Hcromenue PYCIOBBIX 3altacoOB, BKIIKO4YAaA HUCTOICHUEC T'PYHTOBBIX BOJI, OINHCBIBACTCA, KaK

HpaBI/IJ'IO, 3KCHOH€HHH&HBHOﬁ 3aBUCHUMOCTBIO BUJIA.
O(t+6)=0,(t)exp(-a 1)+ 0, (t)exp(-c 1)+ 05 (¢), (9)

rae Q) (t) — pacxo/1 pyCIOBbIX 3aI1acoB W(t) B MOMEHT COCTaBIICHHSI IPOTHO3a 13 (), (t) — pacxon

TPYHTOBOIO THTaHHUA B MOMEHT ¢; (O (t) — pacxon 0a3MCHOTO CTOKA, MPAaKTUYECKHU PpaBHBII

IIOCTOSTHHOM MJIM O4Y€Hb MEUIEHHO N3MEHSIOLIEHCS BEIUYMHE; O — 3a0J1arOBPEMEHHOCTD IIPOTHO34;
o ¥ ¢ — MapaMeTpsl.
IIpu nocTtossHHOW 3a0iIaroBpeMEHHOCTH TIporHo3a ypaBHeHue (9) mnpeoOpasyercs K

CIEAYIOIIEMY JIMHEHHOMY BUAY:
Ot +6)=01 0p(t)+ez 0 + Qs (10)

Ecnu ynaercs oboiituck 6e3 yueta cieliupuuecKoi 3aKOHOMEPHOCTH UCTOLEHUSI TPYHTOBBIX

BOJI, TO ypaBHeHue (10) eme 6osee yrpoimaercs:
Ot +68)=a3 0,(1)+C, (11)

rjie a,oq,03 — HapaMeTpsl.

[TapameTpsl ypaBHEHHS JIETKO HAXOIATCS WM C TOMOIIBIO TpapUUeCKO 3aBUCUMOCTH, HITH
METOJIOM HaWMEHBIIUX KBaapaToB. /i yueta paBHOMEPHOCTH PACIpe/IeNICHHUs PYCIOBBIX 3allacoB
CTPOUTCS HECKOJIBKO TOJOOHBIX 3aBHCHUMOCTEH, B KOTOPHIX MPH MOACYETE MPHUIACTCS pa3IMIHBIN
BEC YJ4acTKaM, Ha KOTOPBIX HaXOJISTCS 3amachl BOABI B MOMEHT COCTaBJICHUS IIPOTHO3A.

Pa3pabGoTan mMeTos1 yueTa HEpaBHOMEPHOCTH PAaCHpE/ICICHHs 3a11acOB BOJIbI B PYCIOBOM CETH
C TIOMOIIHI0 KOMITOHEHTHOTO aHaIn3a.

KoMnoHeHTHBIH aHanu3 MO3BOJIAET PenIaTh ABe 3aaaun. OHa 3a/1a9a COCTOUT B KOMIIAKTHOM
MaTeMaTHYeCKOM TIPEACTABICHUH HEPABHOMEPHOCTH pACTPEACTICHUS THAPOJIOTHUECKUX WITH
METEOPOJIOTHYECKHX JJIEMEHTOB. Jlpyras 3ajada COCTOMT B pEIICHUM OOpaTHOM TIOXO
00yCIJIOBJIEHHOH (C MareMaTHM4ecKOW TOYKH 3pEHMs) 3a7ayd, T.€. B HAXOXKJICHWU IapaMeTpoB,
CBSI3BIBAIONINX BXOHBIC JAHHBIC (APTYMEHTHI) C BEIXOAHBIMU ((PYHKIHCH ).

Haubostee mpocToil myTh pemieHus 3a7aydl yCBOEHHS JaHHBIX O PYCIOBBIX 3amacax M UX
pacripeielieHuH 1o 6acceiHy s THAPOIOTHYECKUX MPOTHO30B COCTOMUT B MPUBJICUECHUH ariapara

MHOKECTBEHHOM PETPECCUH:
Y=""ab+C (12)
T =] T
rae Y — npeiackaspiBaeMasl BEIMYMHA; b; — W3BECTHBIC apryMEHThl (BXOJAHBIC JAHHBIC); a; —

HCU3BCCTHLIC IAPaAMCTPEIL.



PaccmoTpuM BO3MOXKHOCTH KOMIIOHEHTHOTO aHaJu3a Ha KOHKPETHOM IMpPUMEpE MPOTHO3a
ypoBHEH BOABI Ha pekax cuctembl CeBepHO# JIBUHBI 10 1. AGPaMKOBO.

Jns nporHosa ypoBHsi H, Boasl peku CeBepHoil JIBUHBI B 1. AOpaMKOBO INpHBIIedYeHO 16
PACIOJIOKEHHBIX BBIIIE HErO IIYHKTOB HAOMIOJECHUS 3a YPOBHAMH. YpaBHEHHE Ul IporHosa i,

(3abmaroBpeMeHHOCTBIO OT 10 cyTok u 0ojee), MOIYyYeHHOE C MOMOIIBI0 METO/Ia HAaMMEHBITUX

KBaJPaTOB, UMEET CIAEAYIOIIUNA BUJI;:

H, =1,08H; +0,08H, +0,36H3 +0,03H 4 +0,27Hs +0,10H ¢ +0,14H — 0,001 Hg +

13
+0,32Hg —0,10H ¢ +0,19H;1 —0,03H,, —1,31H 3 + 0,82H14 —0,07H;5 — 0,20H; ¢ +180,3 (13)

/i€ MOJICTPOYHbIE UHAECKCHI — YHKTHI HAOIIOJCHU .

AHanu3 Moxy4eHHbIX KOIPPUIMEHTOB IPU NPEIUKTOPaX MOKA3bIBAET, YTO OHU HE OTBEYAIOT
(Gu3MYeCKUM MpPEACTaBICHUSIM O PACIpPEEIeHUH PYCIOBBIX 3aracoB, AaKe€ C y4e€TOM TOro, 4YTO
yclioBHbIE 3HaueHus «0» rpa@uKoB Ha KaXkJIOM IIOCTY CBOH.

[IpyMeHeHre KOMIOHEHTHOTO aHalIK3a MO3BOJISIET U30eKaTh psAla HEJOCTATKOB, NMPUCYIINX
METO/ly HAaWMEHBIIUX KBAJApPaTOB, CBS3aHHBIX NPEXKIE BCETO C KOPPENIALHMOHHOW CBS3HOCTBHIO
MPEIMKTOPOB Ha HAOMIOJATEeNbHBIX II0CTaX, 4YTO BbHI3BIBAET IUIOXYIO OOYCJIOBJIEHHOCTb
aredpanvdeckoi CUCTEMBI U OIIMOKHU IPU €€ PEeLICHUH.

He ocranaBnuBasice moJgpoOHO Ha TOHKOCTSIX PEIICHUs OOpaTHBIX 3a1ad, MPUBEIEM 3/E€Ch
OCHOBHBIE MOMEHTBI KOMIOHEHTHOTO aHan3a.

3ajaya CBOJUTCS K PEIIEHHIO CUCTEMbl JIMHEWHBIX YpaBHEHHH, MPEACTaBISEMON HUXKE B

MaTtpuuHoit popme [1-3]:
(B~ 4E)Uj =0, (14)

rjle A; — HEKOTOpOe YMCIO (TaK HaszplBaeMoe COOCTBeHHOE 4nciio); U — cCOOCTBEHHBIE BEKTOPBI

KOPPETMALMOHHON MaTpulbl B ; £ — earMHUYHAsg MaTPUIA TOTO K€ MOPSAIKA, 4TO U B .

MHorue roTOBblE HpOrpaMMbl Jii MepcoHalIbHbIX OBM 10O3BONAIOT  oOmpeaensiTh
cOOCTBEHHbIE BEKTOpPbl M COOCTBEHHBIE YMCIA JUIsl KOPPEISILIMOHHOM MaTpuIlbl, MOJIy4aeMoil Mo
MCXOJIHBIM HaOJIIOJIEHUSIM 32 YPOBHSIMU BO/JIbl Ha OTOOPAaHHBIX OCTaX PEYHOM CUCTEMBI.

C moMompi0 Kaxaoro coOOCTBEHHOTO BEKTOpa IMOJydaeM TakK Ha3bIBaeMble K03()dUIIMEHTHI
pasnoxenus Ty, (t), KOTOpPbIE HaXOAATCS 10 clienyromei Gopmyie:

k=n
H;(t)U;
Tk(t): k=1 l( ) ik

XUk

. (15)

rae H; — ypoBHH BOJBI.



CoOcTBeHHbIE BEKTOPHI 00pa3yloT OPTOTOHAIBHYIO CUCTEMY, T.€. APYTUMHU CIOBaMH, MEXIY
HHUMH OTCYTCTBYIOT KOPPEISLUOHHBIE CBS3H.

W3 npouenypsl BorauciaeHus 71y (t) BBITEKAET, YTO OHU UMEIOT BHJI JIMHEHHBIX KOMOWHAIIUN
BEJIMYMH YPOBHEM M COOCTBEHHBIX BEKTOPOB KOPPEISALMOHHOM MaTpullbl YpOBHEM Ha Bcex
HaOII0IaTeNIbHBIX TOCTAX, PACIOJI0KEHHBIX BbIIIE 3aMbIKAOILIETO.

CoOCTBCHHBIC BEKTOPHI IMOIAIOTCS KAPTHPOBAHHIO W (PH3MUECKOW WHTepHnpeTanuu (o
KpaiiHeil Mepe, IepBbIE YETHIPE).

Ilepseiit Bektop U, _| XapakTepusyeT oOliee HaloOJIHEHHE pycell (BOJHOCTh) U ONHCHIBAET
80 % cymmapHON JUCIIEPCHH W3MEHYMBOCTH H | (t)BTopoﬁ BeKTOp Uj_) OTpaXKaeT pa3iauuus B
HATIOJIHEHUH pycell Ha roro-3amnane (p. CyXoHa u ee IPUTOKH) B CeBepo-BoCcTOKe (p. Beruerna u ee
MpUTOKH) OaccelHa. VYcClOBHas TIpaHUlla MEXJy IOJIOKUTEIbHBIMA W OTpHUIATEeIbHBIMH
3HAYEHHAMHU cocTaBisiromnX Ujp_) TNPOXOJUT YETKO C CEBEPO-BOCTOKA Ha IOro-3amaj, 4ro
COOTBETCTBYET HANPAaBICHUIO M30JMHHUN CPEIHUX MHOTOJIETHHUX BEJIUYMH HAaMOOJBIIErO 3a 3UMY
3araca BO/JIbl B CHEXXHOM MTOKPOBE, CPOKOB Hauasa TassHUSI M CXO/1a CHEra, BEJIMYMH BJIaro3anacoB B
cioe nmousbl 0-50 cm.

Tpernit Bextop Uy _3npencTaBiasieT HEPaBHOMEPHOCTh 3allacOB BOJIbI B YETHBIX OaccelHax.
Tak, KO3((GUIMEHTH TIPU BOJOMEPHBIX TMOCTaxX Ha P. BEIMP WMEIOT MOJIOKUTENBHBIC 3HAKH, B
BEpPXOBbsIX p. Beiuerna — orpunarensHeie, a Ha p. Cbicosia — BHOBb IOJIOKUTENbHbIE. Takas xe
KkapTuHa HaOmoaercs B cucteme p. CyxoHa U B BepXoBbsx camoi p. CeBepHas J[BuHa.

YersepToii BeKTOp U _4 NOKA3BIBAET PA3HHUIly B 3HAKAX €r0 KOOPAMHAT, OTHOCAIIMXCA K

HWXHHUM YJaCTKaM PEK U K UX BEPXOBHBAM.

ITo Bennumne u 3HaKy T} _» (t) MOHO OTPEACIIUTD, IJI€ BOJbI OOJIBIIE — B CEBEPO-BOCTOYHOM

HJIM IOTO-3al1aJHOH JacTH OaccelHa, ¥ HACKOIBKO OOJIBIIIE.

[To Benuumne m 3HaKy 7 k:4(f)MO)KHO OTIpENeNINTh, B KaKOW dYacTh OacceiiHa B JaHHBIN

MOMCHT COCpPE€AOTOYCHBI OCHOBHBIC 3allaCbl BOJbBI B PYCJaX, B BCPXHUX HJIM HHXXHHUX 4YacCTIAX
OacceitnoB pek. OH, MO-BUAMMOMY, CIIOCOOCH OTOOpakaTh (OPMHUPOBAHUE MABOJKOB B BEPXHHUX
gacTsax 0acceHoB Ha (OHE 00IIEro craaa MOJIOBOIbSI.

[IpuMepaMu KOHKPETHBIX CHUTYAllMH pacripeiefieHusi 3amacoB Bojbl B pyciax CeBepHoM
JIBUHBI 1 €€ IPUTOKOB (XapaKTepU3yEeMbIX YPOBHSAMHU Ha BOJIOMEPHBIX [10CTaX) CIY)KaT CJIEIYIOINE

YpaBHEHUS:

W, =3,42U; (1) +0,24 Up_o (i) - 2,27 Uy 5 (i) + 0,24 Uj_4 (i)
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Wyeng = =114 Up () + 1,14 U o (i) = 0,53 Ug—3(i) + 0,68 Up_4 (i) (16)



Hudpsr  mepen  oOo3HayeHHMEM  COOCTBEHHBIX  BEKTOPOB  PaBHbl  3HAYCHUSIM
Tyt =1), Tjop (£ =1), Tyo3(e=1) m Ty (e =1).
B nanpHelimem B Ka4eCTBE KOMIIAKTHBIX ITOKA3aTEJICH 3aI1acoB BOJBI UCIOIb30BAINCH T (t)

U UX pacrnpeesieHus 1o pyciam peyHoit cuctemsl CeBepHoil J[BuHbI 10 1. AGpamkoBo. [Tockonbky

Ty (t) MIPAKTUYECKHU HE CKOPPEIUPOBAHBI MEXK Y COOOM, TO JIETKO C MOMOIIBIO METO/1a HAUMEHBIINX

KBaaApaTOB HAXOAUTCS IMMPOTHOCTUYCCKOEC YPaBHCHUE!

H, =43,95T;(¢)-12,68 T (¢)+ 7,04 T5(¢) +12,7T4(¢) + 252,4, (17)

rae 1, I, Tz, T — ko3 PUIUEHTHI pa3aokKeHus 10 ypaBHeHHIO (15).

[Tockonpky Kk03(hGULKEHTH pa3noxeHus 71y (t) SIBJISIFOTCSL  IMHEWHBIMU  KOMOMHAITUSIMHU
BXOMHBIX naHHBIX H;(t) m coGcrenmpx BexTopoB Uy,(t), To cremyromme mpeobpasoBaHus
MOKAa3bIBAIOT, UTO IIPU COCTABICHUHU IIPOTHO30B MOXKHO M30€XKaTh BhIUMCICHUS 1}, (t)

HpaKTI/IquKoe HCII0JIb30BAaHNEC YPAaBHCHUA BHUAA:
=6,20H +11,1H>, +10,8Hz; +53H4 +159H< +81H: +8,6 H7 +17,3Hg +
+ 12,0H9 + 19,7H10 + 17,1H11 + 6,6H12 + 6,6H13 + 473Hl4 + 9,6H15 + 10’7H16 +252
eme OoJiee YIPOCTUTCS, €CIM BXOASIIME B HEro KOA()(QUIMEHTHI pPAa3/IeNUTh Ha BEIUYHHBI
CPCAHCKBAAPATUICCKHUX M3MEHUYHBOCTEHN (Gi ) Ha6JHOI[eHI/II7[ COOTBCTCTBYIOIIMX WM IIOCTOB, a
BCJIMYMHBI CPCIHUX MHOT'OJICTHUX HOPM BKJIIOUUTH B CBO6OI[HBII71 YJICH.

Torga ypaBHenue (18) mpeBpaTUTCS OTHOCUTENBHO HENOCPEICTBEHHBIX HAOMIOACHUN 3a

YPOBHSIMH B CIEIYIOILEE:

H, =0,05H, +0,06H, +0,06H3 +0,06H 4 +0,19Hs +0,04H ¢ +0,04H +0,12H¢ +
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+0,07H9 +0,1 1H10 +0,19H11 +0,04H12 +0,04H13 +0,03H14 +0,08H15 +0,06H16 —15 ( )

[Ipu u3BecTHBIX MapHBIX KO3 dULIMEHTaX KOppensauuu Mexay GyHnkuueid H, u apryMeHTaMmu

T}, X TeM ke pe3ynbTaTaM NPUBOJUT AHAIUTHYECKHI CIIOCOO BBIYHCIICHHS al-l B ypaBHeHuu (18):

al =Y =, 0)

rae Y, — 3Ha4YeHUs B3aMMHOKODPPEISAIMOHHON QYHKIMU H ;, U apryMeHTOB.

Anamuz ypaHenuid (13) u (19) ybexxmaer B Tom, uto ¢opma (19) ¢usndeckn Ooiee
HpaBZ[OHOJIO6HaZ KO3CI)CI)I/IIII/I€HTI>I BCC IIOJIOKUTCIBHBIC, HX BCJIHWYUMHBI BO3pacCTarOT II0 MEpPC
yIaJleHusT OT 3aMBIKAIONIETO CTBOpPA COOTBETCTBEHHO CTENEHH BIMSHUA TPU  JTAHHOH

3a0J1arOBPEMEHHOCTH.



Hy)KHO IMOMHHUTB IIPpHU 3TOM, 4TO, C OHHOﬁ CTOPOHBI, €CJIN OCTAaBUTL IJIA IPOTHOCTHYCCKOIO
YpaBHCHHUA HE YCTHIPEC Uk=],2,3,4’ da BCC IICCTHAAUATbh, TO PE3YJIbTAT HOJIKCH C TOYHOCTBKO 10

OLIMOOK OKPYIJIEHUs COBNACTh ¢ ypaBHeHHeM (13). [Tnaroii 3a ynydmenune pu3nueckoil CymHOCTH
ypaBHeHUA (19) cOykuT HeKoTOpas TOTeps TOYHOCTH TIPOrHO3a Ha 3aBUCUMOH BBIOOPKE
(ypaBuenwme (13) mmeer cpemuoro omuOky 21 cMm, a ypasuenue (19) — 17 cM), HO Tpu >TOM
YIIY4IIAIOTCS pe3yibTaThl MPOTHO30B Ha He3aBUCUMOM BhIOOpKe (ypaBHeHHeE (19) umeer cpeaHio
omnbky 27 cM, a ypaBHeHue (13) — 34 cM) 1 CHUXKAIOTCS BEJIMYMHBI OOJIBIIMX OLINOOK.

[TpumepHO TOTO XK€ 3P PeKTa MOKHO AOCTHYD €IIe ABYMs MyTsAaMu. [lepBoli 3aKirodaeTcs B
YMEHBIIEHUH 4YHUCIIa CKOPPEIMPOBAHHBIX MEXIYy CO0O0M IOCTOB, NPUHUMAEMBIX B KayeCTBE
apryMeHTOB; BTOpOil — B 0oTOOpe Hambojiee MHPOPMATUBHBIX KOI(PPUIIMEHTOB pa3ioxeHus (U3
4Hclla NEPBON MOJIOBUHBI).

[IpeacraBinenne HaOMIONECHWNM HAL YPOBHSAMH BOJBI BO BCEM PEUYHOW CHCTEME B BHJC
KOX(QQHUIMEHTOB pPA3IOKEHUS B PSIA 1O OPTOTOHAIBHBIM (YHKIHSM JaeT BO3MOXKHOCTD
OOBEKTHBHO THUIU3UPOBATH MPOIECCHl B HEW. DTO MMEET BAXKHOE 3HAUCHUE IIPU YTOUYHCHHH
nporuo3oB. Tak, Hampumep, yraercs JOOWUTHCS YTOUHEHHsSI, €CIH pPa3/IeIuTh NpPOIecC CTOKa Ha
¢a3sl mogpema u criaja. Mcnoip30BaHuE MPH 3TOM KOIPPHIIMEHTOB Pa3I0OKEHUS IO COOCTBEHHBIM
BEKTOPaM aBTOKOPPEISAIMOHHON MaTpPHUIIBI MO3BOJSECT BBIICIUTH OJHOPOIHBIC TPYIIIBI CIy4acB B

nporecce Croka B peyHoil cucreme. Kputepuem opHopogHoctd J  CIOYKHT CXOACTBO 1

CPaBHHUBAEMbIX CUTYAIlMil B MOMEHTBI BpEMEHU f =1 u 1 =2

J =Y 1 (0)-T(0))P 1)

Uewm mensbine J , TeM 00Jiee 0JTHOPOJIHBI CPABHUBAEMBIE CUTYAIIHUH.
[TpubaMKeHHYI0 OIICHKY paclpeneieHus Boasl B npurokax CeBepHOU [[BHHBI It €ro

IIPUMECHCHHSA B MPOTrHO3aX BO3MOKHOCTU MPOXOKACHUA CYNOB HaJl IICPCKATAMU ITO3BOJISACT CACIATh

UCIIONb30BAHUE TOJIBKO JABYX MEPBHIX K03(hduiueHtoB pasnoxenus 1;_; u Tj_,. C noMomuipio
TUCKPUMUHAHTHOW (QyHKIHAN
f(T)=1,-0387, -1,7 (22)
Bce cuTyanun B peuHod cucreme CeepHoil JIBMHBI JensTcs Ha JiBa Kjacca: MpHU

3HAYCHUSX | (T ) >0 MUHMMalbHBIA ypoBeHb H i, 4epes 10 nueit B . AGpamkoBo Oyner 6ombmie
350 cm, a mpu  f (T ) <0 - wmenpme 350 cMm. Ypomenr B 1. AGpamMkoBo, paBHBIH 350 cMm,

XapaKTepU3yeT YCIOBHSL, TMMUTUPYIOLIUE CYIOXO0ICTBO Ha yuyacTke T. Kotnac — c. AGpaMKoBoO.



OcHoBHBIE pakTOPHI (POPMHUPOBAHUSA CTOKA BECCHHEI0 MOJ0BO/AbSI H METOHYECKHE

OCHOBBI €TI0 HPOrHO3UPOBAHUN

OO0beM BeceHHEro MoJoBObs (ITPUTOKA BOJIbI B BOJOXPAHWIHIIE), KaK YK€ TOBOPUIIOCH,
OTIpEACISICTCA TMOCTOSHHBIMH W TEPEMEHHBIMH (akTopamu. HamoMHHM, YTO IOCTOSHHBIMHU
(dakTopaMu SABIAIOTCS pa3Mepbl, KOHpuUrypanus OacceiiHa, YKIOHBI €r0 IMOBEPXHOCTH, penbed,
MOYBEHHBIN COCTaB M PACTUTENIbHBIN MOKPOB (3aJ€CEHHOCTh), 03€PHOCTh U 3a00J04eHHOCTh. Ko
BTOPBIM OTHOCSITCSI THJPOMETEOPOJIOTHYECKUE (aKTOpbl — 3arachl BOJbl B CHEXHOM IOKPOBE,
KHUJIKUE OCaIKH, TIyOHHA TPOMEP3aHHsI H BIAYKHOCTD IMOYBHI, TEMIICPATypa U NSOUIUT BIAKHOCTH
BO3/lyXa, KOTOpBIE ONPENENISIOT HHTEHCUBHOCTb TasiHUSl CHEra M MCHAapeHue, Kak ¢ €ro
MOBEPXHOCTH, TAK U C MIOBEPXHOCTH MOUYBBI, 0CBOOOAUBIIEHCS OT CHEra.

B ocHOBe 101roCpoYHbIX MPOTHO30B U Pacy€TOB CTOKA PAaBHUHHBIX PEK JIeXKaT TPHU OCHOBHBIX
MOAX0/1a.

1. BoaHo-0anmaHCOBBIN METO/ 3aKII0YAECTCsS B COCTABICHHH YPAaBHEHHs BOIHOIO OajlaHca 3a
MepHoJI MOJIOBO/IbA. B MpuXOAHYI0 4YacTh 3TOr0 YpaBHEHHS BXOJST BEJIMYUHBI 3aMlacOB BO/Ibl B
CHEXHOM MOKPOBE M JIEASTHOM KOpKe S, ocaaku X , BbIIABIIME B MEPUOJ MOJIOBOIbs. PacxoiHyro
Y4acTh MPEICTABISIOT PACCUUTHIBAEMBIEC BETMUYNHBI TOTEPh CTOKA HAa HHQUIBTpAIHMIO B TOUBY / , Ha
BPEMEHHOE MOBEPXHOCTHOE 3aJIepXKaHue B 03epax, Mnpyjax, 00yoTax, MOHWKEHUsAX penbeda A,
CYMMApHBIE€ MOTEPU HA MCHAPEHHUE £ M HENMOCPEJACTBEHHO Ha CTOK Y . CaMO ypaBHEHHE UMEET
CHEAYIOIIMIA BU;

Y=S+X-1-4A-E. (23)

2. OU3UKO-CTATHCTUYECKUH METOJ BKIIOYACT BEIMYHMHBI OCHOBHBIX CTOKO(OPMHUPYIOIINX
(dakTopoB, KOIPPHUIMEHTH K KOTOPHIM B JIMHEHHBIX (pEKE HEIMHCHHBIX) YPaBHCHHSIX
ONPENEIISIOTCS CTIOCOOOM HaUMEHBIINX KBAJIPATOB (MHOXKECTBEHHOW KOPPEISIIIN).

3. Tpernit MmeTon siBsieTcss HanboJiee TPYAOEMKUM | TpeOyromumM Oostbiie nHGopMauu. ITo
METOJl, OCHOBAaHHBIH HAa MAaTEMaTHYECKUX MOJACIIX (HOPMHUPOBAHHS TaJIOro CTOKA Ha PaBHHUHAX.
Takne MoJeny BKIIOYAIOT pacueT HAKOIUIEHMsSI 3al1acoB BOJbI B CHEXKHOM IOKPOBE U MPOIIECCa €ro
TasiHUA, pacyeT BIAKHOCTH, ITyOUHBI IPOMEpP3aHUsl MOYBbI, a TAKXKE MPOIecca CTEKaHHs BOJIbI IO
OJIHOMY WM HECKOJbKMM OTHOCHUTEIbHBIM BOJOYyIOpaM. Mojenu pa3iinyaroTcsl CTENEHbIO
JIETaIM3alMH OUCHIBAEMBIX IHIPOJIOTHYECKHX IIPOLIECCOB U X COUETAHUEM.

Baxuedmmm ~ (pakTopoM  BECEHHETO  IOJIOBOABS  SIBIISICTCS ~ CHEXKHBIM  MOKPOB,
XapaKTEePU3yeMbIi BEIMYUHOMN 3a11acoB BOJIBI B HEM, BEJIMYMHON IMOKPHITOM UM TUIOMIAIN B % U €ro
pacnpe/iesieHueM 110 TEPPUTOPHUH.

[Tocne 1963 roga BBeaeHBI JAWHEHHBIC MAapPHIPYThI M3MEPEHUN XapaKTEPUCTHK CHEXHOTO
MMOKPOBA MPOTSHKEHHOCTHIO | i 2 kM. KpoMe Toro, KOMMYecTBO CTaHIIUN U MapIIpyTOB 3a IEPHUO/T

Ha6JIIOI[€HI/II71 MCHJI0Ch HCOJJHOKPATHO. Hauunas ¢ 1990 r. uX KOJTHYIECTBO CUITHHO YMCHBIIUIIOCH.



OmuOKM W3MEpeHHs CpeJHero 3araca BOJBI B CHEXXHOM TIOKpOBE Ha MapHipyTax
CpPaBHUTENBHO Maibl. ['opa3mo Oosplime OIMMOKM BO3HHUKAIOT TPU OIPEACICHUU CPEIHETO
cHero3araca JJIs Bcero 0acceiiHa, Tak Kak pacinpeesieHHe ero 1Mo TEPPUTOPHH PA3ITUIHO, OCOOCHHO
ecii B 0acceliHe MHOTO OBPAaroB U B HUX CKAaIlJIMBAETCs JOBOJIBHO MHOTO CHETa.

CoOpaHHbIE JaHHBIE HAONIOJACHWH HaJ CHEXHBIM TOKPOBOM Ui BKIIOYEHHS HUX B
MMPOTHOCTUYECKUE YPABHCHUS WJIM MOJCIN TIOABEPTaroTCs 00pabOTKEe HECKOJIBKHMH CIOCOOaMHU.
OpuH ¥3 HUX COCTOMT B MPOCTOM OCPEIHEHUM IO OacceliHy, BTOPOH CBsSI3aH C OCPEAHEHUEM IO
OaccefiHy € y4eToM JONM JaHAMA(THBIX PErHOHOB, TPETHH 3aKIIOYaeTCss B KAapTHPOBAHUH H
JIATTbHEHIIIeM OCPEeTHEHHH TI0 TUIONIA/IIM C YYETOM W30JIMHHUH 3aIiacoB BOJIbI B CHEXXHOM ITOKPOBE
MU pa3IMYHBIX WHTEPBaIax MEKAY M30anHUsAIME. Hanboee COBpeMEeHHBIH CItoco0 3aKiIouacTcs B
O0OBCKTHBHOM aHAJIN3E TOJICH XapaKTEPUCTUK CHEXKHOTO TIOKPOBA MIPY IOCTPOCHUH KapT W30JIMHUH.
OcoOeHHOCTH 3TOr0 cmocoda COCTOMT B IMPUMEHEHUHM JMHEHHON WM ONTUMaJbHOH (C
MIPUBJICYCHUEM KOPPENSIMOHHOW (YHKITUH TIOJISI CHEra) WHTEPIOSAIMHA BEIIMYHH XapaKTEPUCTUK
CHEXHOTO MOKPOBa MEX/ly CTAaHIMSAMHU U C HUCIIOJIB30BaHUEM METOJa 0TOOpa BIUSIOIIMX CTaHIUI.
Jemno B ToMm, 4yTO BCE CHOCOOBI OCPEIHEHHUS XAPAaKTEPUCTHK CHEXKHOIO IMOKpPOBa IO IUIOHIAIU
OCTIOXKHSIFOTCS, BO-TICPBBIX, JTAHAMIA()TOM, BO-BTOPHIX, PA3IWYHON IUIOTHOCTBIO pACIpPEACICHHUS
CTaHIIUM U UX PENPe3eHTaTUBHOCTHIO. DTOT Meron Tpebyer DBM st 0O6paboTKu MHOXECTBa
MCXO/IHBIX HAOJIOJICHUH 1 JOBEACHHUS HX JI0 KOHCYHOTO PE3yiIbTara.

Jpyrum  BaxHeHmmM  ¢GakTopoM (HOPMHUPOBAHHS TMOJIOBOIBS Ha pEKax  SBIACTCH
BOJOTIOTJIOTATENBHAST CIOCOOHOCTH TOYBBL. OHA OKa3bIBACT CYIIECTBEHHOE BJIHSIHHE HA TOYHOCTD
MPOTHO30B 00BhEMa TI0JIOBOIbSI. BOJOMOTIOTUTENBHYIO CIIOCOOHOCTh BCEro OacceiiHa ONpeesoT
riryOMHa IMpOMep3aHusl MOYBKI, €€ BIAKHOCTh M TEMIepaTypa. 3HAYUTEIbHOE BIUSHUE OKAa3bIBACT
TaK)Ke MHTCHCHUBHOCTH MOCTYIUICHHS TaJOW BOJBI HA MOBEPXHOCTH ITOYBBI, KOTOpas 3aBUCHT OT
JIPY>KHOCTH BECHBI. YeM MeJIeHHEee TP MPOYUX PAaBHBIX YCIOBUAX MPOUCXOANUT TasHUE CHETA, TEM
O0JTBIIIE TTOYBA MOXKET BIIUTATh U TIPOQHIBTPOBATH TAJION BOJIBI, U HA0OOPOT.

Haubostee mpuMeHsIeMBIMI JAaHHBIMU JUIsI XapaKTEPUCTHK BIArOEMKOCTH OacceiiHa sBIISIOTCS
riryOuHa npomep3anus (JIbJUCTOCTb) M BIAXKHOCTb NOYBBL. ['JIyOMHa IpoMep3aHus olpesessiercs
IByMs criocobamu: mrypdoBanueM (Hanbosiee 0OLEKTUBHEIM, HO TPYJOCMKHUM; B HACTOSIICE BPEMS
OH TIPAKTHYECKH HE TPHUMEHSETCS) U MEP3IOTOMEPOM, MPEACTABISIFOIIUM COOOH PE3MHOBYIO
TpyOKy B (yTisipe, 3allOJHEHHYIO BOJIOW. B CBS3M ¢ 3TUM Mep3JI0TOMEp MOKa3bIBaET CKOpee
riyOMHY PAcIIOJIOKEHUs HYJIEBON H30TEpPMbl, YeM TIIyOMHY mnpomep3aHus (bauctocts). Kpome
TOT0, TOYHOCTb €T0 MOKa3aHUH 3aBUCUT OT MEXaHMYECKOI0 COCTaBa I'PYHTA, €ro BIAXHOCTH, MECTa
pacrionoxxenusi. OHAKO ero MpOCTOTa U MacCOBOCTh HAOMIOAEHUH ONpenenuiin HanOOJbIIee ero

INPUMCHCHHUE B THUJAPOJIOTMYCCKHUX IIPOTHO3aX. Hy)KHO BCC K€ OTMCTHUTb, 4YTO UYCM IIJIOTHECC



HO‘IBOFPYHTBI N 4YEM BBIIIEC HUX BJIIAXKHOCTH, TEM 6J'II/I)Ke IIOKAa3aHUuA Mep3HOTOMepOB K HIyp(l)OBBIM
HaOJIFOIEHUSIM.

I'myOuna npoMep3aHus /; 3aBUCHUT OT 3UMHEH TeMIIEpaTypbl BO3/yXa M TONIIUHBI CHEXKHOTO

MOKPOBA. DTUMH TIOKA3aTEISIMH MOJIB3YIOTCS TIPU €€ SMIIMPHUYECKUX pacyeTax. BrionHe npuMeHuma
dbopmMa 3aBUCUMOCTH, BBIPOKEHHAs 4Yepe3 CYMMY CPEIHHMX JCKAJHbIX 3HAYCHHU TEeMIIEpaTyphl
Bo3nlyxa ® u ko3 dunreHTa o :

li = f(ZZfai (h)@i)' (24)

Koadduiment a 3aBUCUT OT TOJIIMHBI CHEXXHOTO TTOKPOBA CIIEIYIOITUM 00pa3oM:

a; = exp(—0,39%;), (25)
r7ie h — TOJIIIMHA CHEXHOIO MTOKPOBA, CM; [ — HOMEp TOUKU OacceiHa WM ero 4acTH.

Januble 0 riyOuHe mnpomep3aHus, o0oOmeHHsle 10 1961 rogy B Buze KapT, coOpaHbl B
«ATnac rnyOMHBI TpoMep3aHusi TOYBbl 1O eBpomneiickoil Tepputopun CCCP». I'myOuna
MIPOMEP3aHusl TI0YBEI UMEET BEChMa HEPABHOMEPHOE pacIpelielieHue Mo 0acceiiHy peKd U 3aBUCHT
oT penbeda, cocTaBa MOYBHl U HEPABHOMEPHOCTH 3aJIETAHHUS CaMOTO CHEKHOTO TOKpPOBa, a TaKKe
OT pacrpeieseHHs TUIOIAACH, 3aHATHIX JIECOM, I/le OHA 3HAYMTEIHHO MEHBIIC M €€ BIMSHUE Ha
BJIArOEMKOCTh ITOYBHI MPOSBIISIETCS TOpa3io ciadee.

MHOroYHCIIeHHbIE CCIIeI0OBAaHUS TIOKA3aJIH, YTO NMPH CPpEAHEH IIyOuHe IpOMEp3aHus TOYBHI
60 cM u Oonbllle B MOJSAX YYAaCTKOB C Tajlo MM ciabo mpomep3lield MOoYBON MPAKTUUYECKH HE
OCTaeTcs.

HyXHO UMeTh B BH]Ly, 4TO MO ITyOMHOM MpOMEp3aHus IOYBBI TOHUMAIOT JIBA PA3IMUHBIX €€
BUJIA: OJIUH TIPENICTABIISIET cOOOM €€ JBAUCTOCTh, T.€. CTENEHb 3alOJHEHHs TOp JbJAOM (CTEleHb
LIEMEHTAIMM), JPYyroil — riIyOuHY pacrosoKeHUsl HyjlaeBoil u3zotepmsl. [lepBriii mokazarens Oosee
MPEJCTaBUTEIBHBI B CMBICIIC XapPaKTEPUCTUKH BOJOIPOHUIIAEMOCTH TOYBBI, HO BCE KE HYeM
riIy0ke pacroyioKeHa HyJeBas M30TE€pMa, TEM HIDKE TeMIleparypa BEPXHHX CJIOEB IMOYBBI, NPH
MIOTIAJJTAHUH B KOTOPBIE BOJIA Cpa3y 3aMep3aeT U 00pazyeT BOJAOHETIPOHUIIAEMBIH CIIOH.

Brnas)xHOCTB TOYBBI HEPEKO SIBIISIETCS O0Jiee CHITBHBIM (PakTOpoM (pOpPMUPOBAHUS TTOJIOBOIBS,
yeM TiyOmHa mpomep3aHus. Kak yxke TOBOpWIOCh, TpH CpeaHed 1o OacceiiHy TriyOuHe
IpoOMep3aHusi, paBHOW mpuMepHO 60 cM, OHA MEPecTaeT ONPENeNiATh BEIHUMHY NMOTEeph cToka. Ha
BJIQKHOCTh )K€ TIOYBBl NPUXOIUTCS OOJIBIIMK TIPOIEHT TOTEPh CTOKA, TaK Kak IIpu
NepeyBIaXHEHHOW MMOYBE BEJTMYMHA TIIYOMHBI TIPOMEP3aHUs TIPAKTUIECKU TEPSET CBOE BIMSHUE HA
(bopmupoBanre 00beMa OJIOBOABS IIPU OJTHOM M TOM K€ 3aIace BObI B CHEKHOM TIOKPOBE.

Hauboupiiee 3Ha4eHne 151 TOYHOCTH THAPOJOTHUECKUX MPOTHO30B MMEIOT 3arachl BIaru B
MoYBe TIepel HayauoM cHeroTtasHus. OnHako HauOoJbIIas dYacTh HAONIOJCHWN 3a HeEu

MPOU3BOJUTCA HA arpoOMETCOPOJIOTMYCCKUX CTAHIHAX B 3aBUCUMOCTU OT MOCCBHBIX HJIOHIaI[Cf/'I. B



CBSI3U C 3TUM THJIPOJIOTH HCIIOJIB3YIOT OCEHHIOI BJIAXKHOCTH IOYBBI M KOCBEHHBIE IOKA3aTEelH
BJIArOEMKOCTH BCEro OacceiiHa, mpuypoUYeHHbIC, KaK IPAaBWIO, K OCCHHEMY MIEPHUOY.

BrnaxxHocTh mo4BbI 00pa3yeTcs 3a c4eT HHQUIBTPAIIH BOJBI, KaK U3 aTMOC(EPHBIX 0CAJKOB
Y TasiHUSI CHETA, TaK M 3a CUET IJIEHOYHOTO JBHKEHUS BJIATY K BEPXHUM CIOSM.

C noBepXHOCTH TOUBbI BOJIa MPOHUKAET BHU3 MO KPYIHBIM MPOMEXYTKAM MEX]Y CKEJIeTOM
TPYHTa, IO TPEUIMHAM, XOJAaM >KMBOTHBIX M OTBEPCTHUSAM, OCTABIIMMCSH OT OTMEPIIHX KOpPHEH
pacrenuii. C MEHBIIEH CKOPOCTHIO BOJAA IpocayuBaeTcsi mo Kamwupipam. OcoOyio pois B
HAKOIUVIEHUH BJIATH B BEPXHHUX CJIOSX MOYBBI, OCOOCHHO B XOJOJHBIM MEPUOJ, UTPAET MJICHOYHOE
JBHXKeHUe BoJbl. [lepemernieHne BOJTHOM TUIGHKH, OKPYXKAIOIIEH 4acTUIbl CKEJIeTa MOYBbI, BBEPX
IIPOUCXOAUT OT TOJICTOM IUICHKM K TOHKOM, BHU3 - O] BIMSIHUEM CHJIBI TSDKECTH, a BBEPX — O]
BIIMSIHUEM CHJI MOBEPXHOCTHOTO HATSKEHHUs. [IeHKM MMEIOT pa3mepsl OT TOHKMX MHUKPOIIOpP IO
MOHOMOJIEKYJISIDHBIX. MaKcuManbHOE KOJHMYECTBO BOJABI, KOTOPOE€ MOXKET yIep)KaTrh I10YBa,
Ha3bIBAETCS HauWMeEHblleld moseBoit Brnaroemkocthio (HIIB), o06bem Bcex mop HasbIBaeTcs
MaKkCUMaJIbHOU BiaroeMkocthio (MB), a MoHOMOJICKyIsipHAs TJICHKA COOTBETCTBYET HUIKHEMY
Mpeaeny yaepKUBaeMoOU BJIaru U Ha3bIBAETCSA «TUTPOCKOMUYECKON BOJAOM».

B xomoaub1it mepuos OsIcTpee BCero 3amep3aeT cBoOoAHas Boga. CBA3aHHAs BOJA — B TOHKUX
KaluJuisipax Y MJIEHOYHas — 3aMep3aeT MpH pa3IMdyHON OTpULIaTenbHON Temiieparype. UeM ToHblIe
IUIEHKa, TEM HMKE TEMIlepaTypa €€ 3aMep3aHusi W, COOTBETCTBEHHO, OTTauBaHMs. Hekoropsie
IJICHKHW 3aMep3aloT JIMIIb IpU Temieparype -7...-14 °C. DTo o3Ha4daer, 4To 4acTh IJIEHOYHOUW BO/IbI
¥ 3UMOM OCTAeTCs B )KMIKOM COCTOSHHH, IPHYEM, YeM OJMKE K TOBEPXHOCTH MOYBBI, TEM TOHBIIIE
KUJKUE TUIeHKH (T0J] BJIMSIHUEM OTPHULIATENBLHBIX TEMIIepaTyp BO3/yXa) MU K HHUM CHH3Y
10/ICachIBaeTCsl Bllara M3 TOJICTHIX HeE3aMep3aroliuX IIeHOK. VccinepoBanusi 3Toro mpoiiecca B
1ab0opaTOpHBIX YCIOBMSIX MOKAa3aju, 4YTO OH NPUBOJAUT K OOpa30BaHUIO JIEASHBIX IPOCIIOEK,
KOTOPBIE OKa3bIBAKOTCS TEM TOJILIE, YEM JOJIbIIE OTpULATEIbHAsA TEMIIEPATypa BO31yXa OCTAETCs
MOCTOSIHHOM, T.e. 4eM J0oJIbllIe HYyJIeBas HM30TepMa JIEPKUTCS B IIOYBE Ha OJHOH TiyOuHe.
OnucaHHbIi NpoOIlECC OCOOEHHO XapaKTEepeH Ul TAKENbIX MOYB (CYTJIMHKOB, MIMHBI U T.1L.). OH
HEpE/IKO OXBaThlBaeT OOJbIIME TEPPUTOPUU PEUHBIX OacceliHOB U MpOSBISETCS B BUIE
o0Opa3oBaHus JICASHBIX MPOCIOCK (Kak W B JTa0OPATOPHBIX YCIOBHUAX), YTO MPHBOAMUT HaXKe K
BBIITYYUBAHUIO MTOYBHI.

B OGacceiinax pek ceBepo-3anajna Poccum u3-3a 4acThIX 3UMHHUX OTTEIENeH, B COUETaHUH C
IIPOLIECCOM MUIPAllMU BJIard U3 HIDKHUX CJIOEB B BEPXHHUE B TEUEHUE [1€PUOJIAa C OTPULATEIbHBIMU
TeMIepaTypaMu BO3IyXa, HaONIONAIOTCS SBICHHUS TEPEYBIAXHEHUS MOYBHL. llepeyBrakHenue
3aKJIF0YAETCSl B TOM, UYTO B TIOpPax MOYBBI HAKATUTMBAETCS BOJIA B BHJIE JIbJIA M €€ 00bEM IIPEBHIIIACT
MaKCHUMaJIbHYIO BJIaroeMKOCTh 1104Bbl. BecHOM Boja, oOpa3ymoliascs OT TasiHUs [NOYBEHHOTO JIbJa,

[IpUHUMAET ydyacThe B (POPMHUPOBAHUU I10JI0BO/bSA. ECiaM KOJNIMUYECTBO 3TON BOJbl HE BKIIOYATh B



IPUXOJHYI0 4YacTb ypaBHEHMs OanaHca OacceiiHa pPEKH, TO B OTJCNIbHBIE T'0Jbl, C OCOOEHHO
CHJIBHBIM TIEPEYBIAKHEHHUEM [IOYBBI, KOA()(UIIMEHT CTOKA 3a TOJIOBOABE (OTHOLIEHUE €ro 00beMa K
3amacy BOJBI B CHE)KHOM ITOKPOBE) MOXKET OBITH OOJIbIE €ANHHIBI, YTO IPOTUBOPEUUT M3BECTHHIM
IpencTaBiIcHUsIM. B cBA3M ¢ 3TMM i  ceBepo-3amaaHbiX Teppuropuil Poccum cnenyer
MPOM3BOJIMTE pacyeT TassHUs CHera W B MEPHOJbl OTTEenesel, a KOJIMYECTBO MOYBEHHOM BIaru
YUYUTHIBaTh XOTS OBl NPHONMKEHHO, HUCXONI M3 TOTO, YTO KOA()(PHIMEHT CTOKa HE JOJDKEH
IIPEBBIIIAT CIUHUILY.

W3 BpIIIECKa3aHHOTO BHJHO, YTO KpOME OTTEMeENeH Ha BJIarO€MKOCTh OacceiiHa OKa3bIBaeT
BIIUSIHUE, TIPU MPOYUX PAaBHBIX YCJIOBUSX, MUTpAIUs BJIard U3 HWKHHUX CIIOEB MOYBBI B BEPXHUE
cion. Takum 00pa3oM, OCEHHSS BJIQKHOCTH HOYBHI, KaK MPAaBWJIO, HE COOTBETCTBYET BIAKHOCTH
nepes] HayajaoM CHeroTasHus. B nocnegnue roasl n3MepeHus BIaXKHOCTH IIOYBBI B 3UMHMN N1EPHO
IIPAKTUYECKH TNPEKPaTWINCh. B CBA3M ¢ 3TUM B METOJaX TIUAPOJOIMYECKHX IPOrHO30B JHOO
MPUMEHSIETCSI OCEHHSsT W3MEpEeHHas NpHU peAKoM ceTh HaONoJIeHUuH BJIAXHOCTh, JIMOO OHa
3aMCHSICTCS KOCBCHHOM XapaKTCPUCTHKOW B BHJAC CPEAHETO pacxoja BOJBI 32 OCCHHHUH JIHOO
OCCHHE-3UMHUI ITEPUO/IBI.

W3meHenne mnokasaTeis BIAarOEMKOCTH OacceiHa 3a cyeT 3MMHHX OTTeleNed MOXHO
paccuuTaTh NPUOAMKEHHO IO BEJIMYMHE KOAPQUIMEHTa CTauBaHWs CHeEra W CyMMe

IIOJIOKUTEIIbHBIX TEMIIEPATyp BO3/1yXa 3a IIEPHO/Jl OTTENENN CIEeAYIOIUM 00pazoM:
. =N+
hy =k, 67, (26)
rie hp — ciaoi Tanoi BOJBI, KOTOpas MOMAJaeT Ha MOuBy; kK — KO3(hQHUIMEHT CTauBaHMs CHETa,

o “+ .
onpezaensieMblil og00poM; ©; — NOJOKUTEIbHBIE CPEIHECYTOUHBIE TEMIIEPaTyphl BO3JyXa; i —

HOMEp CYTOK C IOJIOKUTEIFHOU TeMIIepaTypol BO3ayXa; n — 00Ilee KOJHMYECTBO CYTOK 33 BpeMs
OTTEIIEIIH.

Hpyroi#i cnoco® 3akimiodaeTcss B pacyere yOBUIM CHEKHOTO TIOKpOBa, a MOKa3aTellb
BJIArOEMKOCTH OacceifHa 3a CYeT 3MMHEH OTTeNeNH MOYKHO PaccuuTaTh B MPOMEXKYTKAX MEXITY

COCCAHHNMMU 1O BPpEMCHH CHCTOCHECMKAMU C YUCTOM BBIIABIIMX B 3TOT NIEPHO OCAAKOB!
hTZSl—Sz-i-X, (27)

rae ] — 3amacsl BOJBI B CHE)KHOM IOKPOBE HaKaHyHE OTTEIENH; S, — 3arachl BOABI B CHEXHOM
IIOKPOBE TOCJIE OTTENeNnu; X — CyMMa OCAJKOB, BBINABHIMX 3a HEPHOL C f; O 1 (MeXIy

CHETOCHEMKAMHU).
[TpubnmKeHHO MOXXHO CUHTaTh, YTO BOJAA, OOpa30BaBINasCs OT pPACTasBIIETO CHETa, BCS

nonajaact B IIOYBY. Tounee xe npu 9STUX pacyeTax H€O6XO,HI/IMO, BO-TICPBbIX, YYUTHIBATD



BOJIOY/IEP’KUBAIOIIYIO CIIOCOOHOCTh CHETa, T.€. YacTh TajJOoW BOJbI, OCTaBINYIOCS B CHEre, BO-
BTOPBIX, YaCTh BOJbI MOXET MPEBPATUTHCA B JIEASIHYIO KOPKY Ha IMOBEPXHOCTH MEP3JI0W MOYBHI U
y4acTBOBaTh B (POPMHPOBAHUH MOJIOBOAbS KaK J0OaBKa K BJIaro3anacy B CHEKHOM IOKPOBE.

[Tox BonoynepkuBarolield CHOCOOHOCTHIO CHEra MOHUMAETCss OTHOCUTENbHOE KOJIMYECTBO
BJIard, KOTOPOE CHEr B COCTOSIHMM YJIEP)KMBAaTh B CBOMX IOpax, Kak MOYBa MU OOBIKHOBEHHAas
ryoka.

OOBIYHO BOJOYIEPKUBAIOIIAs CIIOCOOHOCTH CHera MpuHuMaercs paBHoi 13—15 % ot oburero
cHeroszamnaca. OHa yObIBaeT 1o Mepe yObIBaHUS BHICOTHI U YIUIOTHEHUS CHEKHOTO IOKPOBA.

VYyecTh Bce GakTOphl, ONMPEACTSAIONINE BEJIMUUHY BIAKHOCTH MOYBHI B JJAHHBIH MOMEHT IS
TOYKH, ITPAKTUYECKH HEBO3MOXKHO. B CBA3M ¢ 3TUM, KaK IPABUIIO, HUCIIOIB3YIOTCS METO/IbI pACYETOB
KOCBEHHBIX IIOKa3aTeled BIAXHOCTU IOYBBI K OCEHH, a 3aTeM IIPOU3BOJATCS BBIUYMCICHUS
npuOaBKy K Hell B mepuo orrenenei. OQuH U3 TaKUX MPUEMOB IPUBOJUTCS HUXKE.

B kadecTBe HayanbHOUN BEIMYMHBI BIAXKHOCTH MPUHUMAETCS BEIUYMHA CPEIHEW IS TOYB
OacceliHa HaUMEHbBIIEH MOJIEBOM BJIArOEMKOCTH, KOTOpasi HaboJaeTcs cpaszy Ioclie CXojJa CHera
(Wi mepen KOHIIOM T0JIOBOABS). Jlajiee MpOM3BOMUTCS pacyeT BOJIHO-OATaHCOBBIM METOJOM, B
KOTOPBIM BXOJAT B Ka4€CTBE MPUXOJAHON YACTH OCaAKU X , @ paCXOIHBIX YaCTE€ — CTOK BOJIBI 1O
MOBEPXHOCTH MOYBKI Y U ucnapenue £ 1o cuenyromieit popmyie:

W, =W, +X;—E; Y, (28)

rac I/Vl — BJIQXKHOCTH IIOYBBLI B MOMEHT 1 ; W, — HadanpHas BIAXXHOCTH ITOYBEI.

H

Bemnunna Y onpeACIsICTCA PA3HOCTBIO MCKAY HHTCHCHBHOCTBLIO BBIITAJACHUA OCAAKOB M

HUHTCHCUBHOCTBIO BIIUTBIBAHUA BOIbI nouBo. MHTEHCUBHOCTL BIUTHIBAHUS pacCuUUThIBACTCA I10
cienyromei hopmyie:

I1=pT, (29)

rne [ — oOmiee KOJMYECTBO MPOCOYMBIIEHCS B TIOYBY BOJBI 3a BpeMsi 1 ; [ — MHTEHCHBHOCTB

bmIbTpanuu, paBHast
p=r+b. (30)

rae f — kodhdunueHT GuabTpamu; a u b — napameTpsl; 7 — MPOJOKUTENFHOCTD BBITIAICHUS
OCaJIKOB.
[Ipy WHTEHCUMBHOCTM BIUTHIBAHUS BOJbl B TIOYBY, IPEBBIILIAIONEH HWHTEHCUBHOCTD

BBINAJICHUS 0K [, nepBas paBHa NoCneaHen, 1.e. [ =1 .

BGJ'II/ILII/IHy HUCIMapCHUA 3a MCECALL E  MOXHO BBIYHCIUTE HECKOJbKHMH HW3BECTHBIMU

cnocobamu. Hampumep, OJMH M3 HHUX COCTOUT B y4eTe HAdalbHOM BJIQXHOCTH MOuBBl W,

HCTIApSAEMOCTH C IIOBEPXHOCTH MOYBbI £y ¥ 0CasKoB X 3a paCYETHBIM IIEPHOJL:



1:(—0,125><10‘4E§ +o,545x10‘2Eo)(W” +X). 31

Hcnapsemocts E() BerancisgeTcs no Gopmyie:

Ep=0,0018(©+25)*(1-R), (32)

rie ©® u R — remreparypa U OTHOCUTEIbHAs BIaXXHOCTH (%) BO3/yxa Y 3eMJIM COOTBETCTBEHHO.

B ppyrux moauduxanusax pacdera HCHapeHUss ¢ MOBEPXHOCTU OacceilHa MCHOIB3YIOTCS
BEJIMYMHBI IeQUIIMTA BIAKHOCTH BO3/1yXa, pACCUUTHIBAEMOTO 110 TEMIIEPATYPE TOUKH POCHI.

Bce crmocoObl BBEIUMCIICHUST BIAKHOCTH IMOYBBI, B KOTOPHIC BXOIUT HEHU3BECTHAs BEIMYMHA
HAYaJbHOH €€ BJIaXHOCTU, UMEIOT OLIMOKY TeM OOJIbllle, YeM MEHbILEe pacueTHhIH mepuoa. Yepes
3—4 nexanpl BIMSHUE OIIMOKM 3aJaHMsl HAyalbHOW BIAXXHOCTH TPAKTUYECKU CTaHOBHUTCA
He3aMeTHbIM. B To ke BpeMs npu BIaXHOCTH mouBbl, paBHoi 0,56 HIIB, ucnapenue He
JUMUTHPYETCS 3allaCaMH BJIard B METPOBOM CJIO€ IIOYBBI.

B xagectBe HMHIACKCA YBJIAXKKHCHHSA IMOYBLI K HAYAILY SUMBI HUCIIOJL3YCTCA IIPpOCTad (prpMyxla:
W= i=n b'e 33
- zi=1 ajai, ( )

rae X; — ocaaku 3a i-d MHTEpBal OCEHHE-JIETHEro Iepuoja; a; — KOd(pQUIMEHTH, UMerolue
BGJ'H/I‘H/IHy TCM MGHBHIYIO, UM JaJIbIIC OT HaydaJla 3UMBbI OTCTOUT pacquHmI}i I/IHTepBaﬂ. Hepe,uKO
a; TIPEICTaBIAIOTCSA B BUJAE DKCIIOHEHTBI, HAYaJI0 KOOPIUHAT KOTOPOW HPEACTABIACT coOOM Jara
Hayasia 3uMbl. OO0t nHTEepBan n 00bIYHO cocTaBisieT 90—120 nHeit.

Bbonee TouHBI crmoco® pacdeTa XapaKTCPUCTUKH YBIAKHEHHUs OacceliHa K Hadyally 3UMBI

OCHOBAH Ha COKpAll€HHOM YpPaBHCHUH BOJ/IHOT'O OanaHca:

W:ZZ?X:?—Z;szi'*‘Z]SXﬁZina (34)

rac HNCEpBBIC JiBa 4YJICHA MNPCACTABIAIOT coboi pPasHOCTbL MECXKAY CYMMApHBIMH OCaJIKaMu H

o 5 o o
ucnapenueM 3a 60—120 nnei; 21 X; — CyMMa OCaJIKOB 3a 5 JIHEH /10 Ha3HAYEHHOM JaThl Hayajaa

k
3HUMBI, ZiXi — CyMMa OCaJIKOB OT A4aThl Ha4daJa 3UMBbI JJO0 OKOHUYATCIBHOI'O YCTAHOBJICHHA

MOPO30B £.

Boruncnenus no ¢opmyne (34) HarisHO MOKa3bIBaIOT, YTO CBSI3b MEXK/y 3allacOM BJIard B
IIOYBE NEpeJ HA4ajJOM 3UMbBI U Pa3HOCTBIO MEXKIy OCaJKaMU W UCIAPEHHEM 3a JICTHE-OCCHHMU
IIEPUOJ TEM TECHEE, YeM OOJIbIIIE IIPOAOJDKUTENBHOCTh PACYETHOTO NIEPHOA.

K naubosiee npuMeHsEeMBIM HHJIEKCAM NPEI3UMHETO YBIQKHEHUS 0acCeifHOB peK OTHOCUTCS

[1aBOJIOYHBIN CTOK 33 OCEHb, JIM00 32 OCEHHE-3UMHHUI 11epuoJl. [Tpu 3ToM CTOK 3a 3UMHMI TIepro/1 B



0e30TTeNneIbHBIX paﬁOHax MPAKTUYECKU HE ONPECACIIACT BJIAKHOCTDH bacceiina. On CIIY)KUT JIMIIb
JJIs1 TOTO, YTOOBI IOHU3HUTH BCJIIMYHUHY OCCHHCTO CTOKA, TaK KaK CBA3b MCKIY BJIA)KHOCTBIO ITOYBEI
CTOKOM YyXyOIHacTCd 3a CUCT JICT ¢ BLICOKHMM OCCHHHMM CTOKOM, BCIIHMYHMHA KOTOPOIo IEpeCTacT
XaApaKTCpHU30BaTh HaCHIIICHHBII BOI{Oﬁ 6aCC6ﬁH, I/IMeIOIHI/Iﬁ nopeacjibHyI0  BO3MOKHOCTDH

HAaChIICHHUA ITOYBEI BOI[OI71 M 3al10JTHCHUA 6OHOT, 03Cp U TOHM>KEHM T Pmax .

B ocHoBe MeTon10B MporHo3a oObemMa BOJBI 32 IMOJIOBOJABE JIEKAT paziudHble (POPMBI €ro
3aBHCHMOCTEH OT CTOKOGOPMHPYIOIUX (AaKTOPOB, OJHA YaCTh M3 KOTOPHIX HEMOCPEICTBEHHO
u3Mepsiercsi, Jpyras — pAacCYMTHIBAETCS M €Hle YacTh CIYKUT JIMOIb KOCBEHHBIMHU
XapaKTepUCTHKaMHU TiepBbiX. K MepBBIM OTHOCSATCS 3armachl BOJIbI B CHEXKHOM TOKPOBE W JIEJISTHOU
KOPKE Ha I0YBE, BIAXKHOCTH TOTO WMJIHM WMHOTO CJIOS TOYBBHI M €€ TIIyOMHA TPOMEp3aHus, OCaIKH,
XapaKTepUCTHKU MOYBHI — IMPEXKJE BCETO0 €€ BOJONPOHUIIAEMOCTb, IMOCTOSHHBIE XapaKTEPUCTHKH
BOJIOCOOpPOB, Ha3BaHHbIE Bbillle. KOCBEHHBIMH TMOKa3zaTelsiMU CTOKOGOPMUPYIOLUIUX (DaKTOPOB,
OTIPEJICIISIFOIUX 00BEM TOJIOBOJIbSI, MOTYT CIY)KUTh T€ WM WHBIE XaPAaKTEPUCTHKHU IHUPKYISIHH
atMocQepbl, TeMIlepaTypa TOBEPXHOCTH OKCaHOB B ODHCPrOAKTHBHBIX palOHAaX, BPEMCHHBIC
aBTOKOPPEISIUOHHBIC (DYHKIIUM MHOTOJICTHETO psila HaOMIOIeHWH 3a 00beMaMy TONOBOIUN H
JIpyTHe.

N3BecTHO NOBOJIBHO OOJBIIOE YMCIIO CIOCOOOB peaju3alvil YpaBHEHHUS BOJIHOTO OallaHca
OacceitHa pexu. Beibop crocoba 3aBUCHT OT psija 0OCTOSITENIBCTB, OMPEACTIEMbIX HAIMYUEM TEX
WIM WHBIX JAaHHBIX HAOMOJCHWH, X KOJIMYECTBOM, JUTMHOHN uX psaga. Ha Beibope crocoda Taxke
CKa3bIBAIOTCS  (QU3UKO-reorpaduyeckue yciaoBHs B OacceiiHe H, B KOHEYHOM CUETe,
KOHIIETITYaJIbHBIE OI[EHKH MCCIIE0BATENsI COOTHOMIEHHH MEXAY (PaKTOpaMu CTOKA U CTETNEHBIO UX

BOBﬂeﬁCTBHH Ha 3JICMCHTHI I10JIOBOIbA.

OObenMHCHUE HEKOTOPHIX W3 CYIISCTBYIOMIMX MOJXOJOB MPEACTABIICT CO0O0H crlemyronas

dhopmyna:
Y(j)=S(j)-P()h[S(;)/ P(})]. (35)

rje th — runepOonyecKuil TAHT€HC;

S ( J ) — 3amackl BOJIbI B CHEXXHOM TOKPOBE Ha MOMEHT COCTABJICHHS TIPOTHO3a B j-OM TOJ1Y:

S(j)=a1S™(j)+ay X(j. k) exp(-ask); (36)

X ( j,k)— KOJIMUYECTBO OCAJIKOB B k-OM OTPE3KE BPEMEHHU, HA KOTOPbIE Pa3jeieH NEPHOJ| OT JIaThl
COCTAaBJICHUs IPOrHO3a JI0 KOHIIa BTOPOTO KBapTaa;

P( J ) — XapaKTEpUCTUKA IOTEPD CTOKA:

P(j)= agexpi=as ()1 +acL(/)]}; (37)



W( j ) — XapaKTepUCTHKA BJIaro3anacoB B 0acceliHe HaKaHyHE COCTaBJIEHMsI IPOTHO3a;
L( i ) — riyOrMHa IpoMep3aHusl IOYBbI;
ay, ..., Qg — TAapaMeTpbl, BEIMYUHbI KOTOPBIX OIPENEIAIOTCA IIyTeM IPUMEHEHUs

ONTUMU3AIMOHHBIX MPOIIEAY].
Ha ciyyaif pacyeToB wiii MporHo30B, KOTJa CTOK B 3aMBIKAIOIIEM CTBOPE peku (popmupyercs

3a CUeT HECKOJILKMX YaCTHBIX OacceiHOB, popmyia (35) 06001IeHa M IMEET CIICTYIOITNI BU/I:
Y(j)= 2248 (/)= P MR[S () P(j)]+ a7 Jas i), (38)
rje i — HOPSIKOBBII HOMEpP 4acTHOTO OaccelHa; ag (i ) — IIapameTpsl, paBHbIE JOJAM IUIOMAAEH i -X

YJaCTHBIX 0aCCEHHOB OT IJIOIIAM BCEro O0acceiiHa; a7 — CBOOOIHBIN YJIeH.

Kputepuii kauecTBa, NHpuU JOCTHKEHHMM MHMHHMyMa KOTOPOTO BEJIMYMHBI TapaMeTpoB

ypaBHeHu# (35) u (38) cunTaroTCs ONTUMAIBHBIMU, UMEET CICAYIONTUN BHI:

A Zj:le(Yj‘Yj)z 39)
- [
o Ny (v,-7 f

rac A — CpCAHCKBAApPATHICCKAA OoIInOKa I[IpOrHo3a; O — CPCAHCKBaApaTHUICCKasds N3MCHYUBOCTDH

IPE/ICKa3bIBACMOIl BEIMYHMHBL; Y — (aKTHICCKHil CTOK 3a II0JI0BO/IbE (MM BTOPOii KBapTan); Y; —

TIpeacKa3aHHbIe 3HAYEHMS CTOKA; Y — cpejHee MHOTONeTHee 3HAaueHHe CTOKA 32 TO0JI0BOJbe (MK
BTOPOM KBapTan); N — 4HCIIO JIET B BRIOOPKE (psi/ie HAOIIOACHUH).

B kadecTBe mokazaTens BIIarOE€MKOCTH W, KaK YK€ IOBOPHJIOCH BBIIIC, NOJIPKHA CIIYXKUTDH
OCCHHAA BJIAXKHOCTD IIOYBBI, HO M3-3a pA/ila HAa3BAHHBIX BBLIIIC ITPUYUH 3Ta XapaKTCPUCTHKA HC O1aCT
YAOBJICTBOPUTCIIBHBIX PC3YJIbTATOB. HOBTOMy pacxodbl BOJbI 3a OJWH HWJIKM HCCKOJIBKO OCCHHHUX
MECSIIEB MOTYT OKa3aThcsl OoJiee MPECTaBUTENbHBIM MOKa3arenaeM. OMHAKO pacXoabl BOJBI MOTYT
pacTtu (KaK TOBOPUIIOCH BI)IHIG) J0 OOBOJIBHO 0O0JIBIIINX BCINWYHWH, a MaKCUMaJIbHaA BJIAarO€MKOCTb
OacceifHa mMmeeT OoJjiee WM MEHEE OIPENENCHHYI0 BEIMYMHY, PaBHYIO CBOOOJHOW €MKOCTH

OacceiiHa. DTy eMKOCTb B ypaBHEHMHU (37) xapakTepusyer mapamerp a4 . Kpome toro, Oosbiine

BEJIMYMHBI OCEHHUX PAcX0J0OB MOTYT ObITh IPU3HAKOM TOTO, YTO MHTEHCHBHOCTH OCAJKOB, HX
ONPEJENUBIINX, MPEBOCXOMIAa BIUTHIBAIOLIYIO CIIOCOOHOCTH MOYBBL. B 3TOM ciydae oceHHue
pacxo/sl, JOCTUTHYB OIPEAECIIEHHOIO 3HAYEHUs, IEPECTA0T XapaKTepPU30BaTh CBOOOIHYIO EMKOCTh
OacceiiHa B JgaHHOM roay. Ecim wucciepoBaTens NpUMEHSET HPOCTble  Mozaenu  0e3
ONTUMM3ALMOHHBIX MPOLELYpP, TO MOXHO PEKOMEHJOBaTh MCIOJIb30BAHUE CPEJIHETO OCEHHE-
3UMHETO CTOKa, T.K. IPUBJICYEHUE 3UMHETO0, KaK IPaBUJIO, IPEACTABIAEMOr0 MAJILIMHU BEIMUYMHAMH,

KaK YK€ TOBOPUJIOCH, CHIXKAET U CPEAHUN pacXo/l 32 OCEHHE-3UMHUN IEPUOJ.



B cBs3M cO BceM BbIIIE MEPEUYMCICHHBIM IIPU KaIMOpOBKE NapaMeTpoB ypaBHeHHs (38)
HEOOXO0JUMO ONTHMHU3UPOBATH U BEPXHUE TPAHULBI BIMAHUSA CAMUX BEJIMYHH OCCHHHX PAacXOJ0B H
IITyOUHBI IPOMEP3aHUs TIOUBBI.

IIpumep: Pexa bemas — myHkr r. Yda: a4=535, O, < 500 M/, L < 65cM; MyHKT
r. Crepauramak: ay=330, O, <100 m/c, L <60 cm.
Tonpko 3a cueT ONTHMM3AaUMM BepXHEH TrpaHuubl (), TOYHOCTh IPOrHO30B OOBEMA

nosnoBosibs A p. benas B rr. Yda u Crepnuramak no ypaBHeHusiM (35)—(38) moBeicuiach Ha
15 %, a 3a cdyeT onTUMHU3AIMHU BEpXHEU rpaHulsl L — Ha 8 %.

HaubGonee mnpocroil croco® mnporHo3a IMPUTOKa BOABI B BOJOXPAaHWIMILA COCTOUT B
YCTAHOBJICHUH CBSI3eH OYAYIIET0 MECSYHOTO MPUTOKA C MPEIBIAYIIIIM. DTH 3aBUCHMOCTH Hanboree
yCIIEIIHbI, KOHEYHO, Ha CIajie MoJoBOAbs. [IpM MpOTHO3MPOBAaHMM NPUTOKA BOJbI HAa MOJIbEME
BECEHHET0 IO0JIOBOJbS, KPOME BEJIMYMHBI NPEIIIECTBYIOIIETO CTOKAa B YpPaBHEHHUS PETrPECCUU

BKJIFOUEHBI MHJEKCHl LUPKYIAMH atMochepsl Nyg_3, KOTOPbIE NMPEICTABISAIOTCS KOJIMYECTBOM
FOr0-3alaJIHbIX BTOPKEHMI, CYMMBbl OCAJKOB 3a XOJOJHBIM MNEPUOL ZX . Takum criocobom

paspaboTaHbl IPOrHOCTUUECKUE YPAaBHEHUS U MECSYHOIO M KBapTajJbHOTO NPUTOKA BOJBI B Psifl
cubupckux Bogoxpanmaunl: Hosocubupckoe, bparckoe, Casuo-lllymenckoe, KpacHospckoe u B
o3epo baiikain.

[IpoBepka pazpaboTaHHBIX CIIOCOOOB MPOTHO3a MPUTOKA BOJIbI B BECEHHUI U BEreTallMOHHBIN
IepUObl MPOI0JDKATIAchk 0oJlee MATH JIET U MoKa3ajla BIIOJIHE HAJAEKHYIO UX IPUMEHUMOCTh: S/ O
Haxoautes Mexay BenmumHamu 0,6-0,8. B 2013 r. oOecrieueHHOCTh JOMYCTUMBIX OHIHOOK JIJIst
BCEX BOJOXpaHWIMIL 3a 9 Mecsanes cocrasuna 71 %.

[IporHo3sl cocraBisioTCs 25 uyMciaa MPEeablAyIero Mecsia M KBapTaja Ha NEePCOHAIBLHOM
KOMITIBIOTEPE Cpa3y JUIsl BCEX BOJOXPAHMJIUI TI0 YPaBHEHMSIM, MPEACTABJIECHHBIM B TalOimue. s
pacuera BBOAATCS HEOOXOMMbIE BXOJIHBIE JaHHbBIE, a CaM pacdeT JUIUTCA OKOJI0 | MUHYTHI, Jajee
pe3yJibTaThl BHIBOASTCS Ha I1€4aTh.

Jpyroii Bua mporxosa BBITYCKACTCS B KOHIIC CEHTSAOPS HA MEPUOMBI C OKTSIOPS 1O MapT, C
OKTSIOpst 1O Jekabph W pachpelesieHHe CTOoKa IM0 MecsiaM ¢ OKTI0ps mo mapt. [IporHossr
cocrasistores it CasiHo-1lymenckoro u HoBocubupcekoro Bogoxpanuiuiil. [Iporuo3sl oTHOCSTCS
K TaKk Ha3blBa€MbIM IOCJIEJOBATEIbHbIM IPOTHO3aM, T.€. CJEAYIOUIMN MPOTHO3 COCTaBISETCS B
KOHIIC OKTAOpS Ha OCTaBIIMiiCS mepro U T.1. Ha BeIxoae meuaTaroTcsi, KpOMe MPOTHO30B MIPHUTOKA
BO/Ibl B BOJIOXPAaHWINIIA, UX HOPMBI U JOIYCTUMBIE OIINOKH.

Pa3paborana Mero/iMka NnporHo3a npuroka Bojbl B KpacHosipckoe Bogoxpanuiuine. CMbici
METOJIMKH OJIM30K K METOJIMKE, IPUMEHEHHON K IPOrHO3Yy MPUTOKA BOJIbI K JPYTUM CHOMPCKUM

BOJOXpAaHWIHMIIAM W K MeTroamke it KpacHOSpCKOTO BOJOXpaHWIANIA, pa3paboTaHHON



A.A. XapmianoM [6]. OmiHune METOOMKH COCTOMT B IPHUMEHEHHH B KadecTBE IPEAUKTOPOB
MOJYJbHBIX KO((UIMEHTOB CHE&KHOTO MOKPOBAa BMECTO IPEUICCTBYIOLIEro cToka. IlomyueHo

HECKOJIbKO BapUAHTOB MIPOTHOCTUYECKUX YPAaBHEHHM, IEPEUNCICHHBIX HIXKE:

le_\/] = 2590/’”20.1\/ +3593 N (40)
Opy.yy =3725m + 2010 @1)
Q[V-VI =3 104/’]’!.]\/ +2582 ; (42)

rje m — MOAYJIbHbBIN KOIPPUIIMEHT CHEr03anacos.

IlepeuncieHHble ypaBHEHHs HUMEIOT OLIEHKY S/ 0 B Ipejenax JoMmyCcTUMBIX 3HaueHui < 0,8.

MonaynsHable K03(h(GHUINEHTH CHETO3aIIacoB PACCUUTHIBAIOTCS C YUETOM IIIOIMIAACH BBICOTHBIX
30H, MOKPBITHIX CHETOM.

Heckonpko ToYHEE IMPOTHO3bI PACCUUTHIBAIOTCS HA MEPUOJ C Mas IO HIOHb IO MOJYJIBHBIM
Ko3(uIMeHTaM CHEro3anacoB. Y paBHEHHE UMEET CIEAYIOMINN BU:

QV-VI = 4803"’120‘1\/ +3711 , (43)
S/oc =0,7.

CriocoObl  YTOUHEHUSI NPOTHO30B O00BbEMa BECEHHETO I0JIOBOJ/IbS OCHOBBIBAIOTCS Ha TPEX
OCHOBHBIX IIpUEMAX.

[TepBbiii cocTOUT B MPHUOIMIKEHHOM PAcCyeTe 3armacoB BOJBI B PYCIOBOM CETH HAa MOMEHT
HaCTYIUICHHS UX MaKCUMallbHOW BeluduHbl. Ha OonpbImx pexax MpOXOIUT 4Yepe3 3aMbIKaroNui
CTBOP OKOJIO TPETH 00BbEMa BCETO MOIOBOIbA. CTPOUTCS CBS3b MEK/Y OCTABIICHCS 4acThlo 00beMa
Y MaKCHUMAaJIbHBIMH 3aIlacaMM BOJIbI B pyCJIax.

BTtopoi#i cocTouT B ydeTe cTOKa MallbiIX pek B OacceiiHe O0sbIION peKH, T.K. MOJIOBO/IbE Ha
HUX IIPOXOJIUT 3HAYUTENBHO paHbllIe, YeM Ha OOJIBbILOHN peke.

Tperuii ocHOBBIBaeTCSI Ha CBSI3U MEXJY 4YacTbl0 00bEMa MO0JIOBOJIbSA, HpoLIejaleil uepes
TUIPOMETPUYECKHH CTBOP Ha PEKE, C OCTaBIIEHCA YaCThIO CTOKA 3a IEpUO] 1oJoBoabs. Hanmprumep,
JUIsl YTOYHEHMSI TPOTHO3a CTOKA 3@ BTOPOH KBapTaJl CTPOMUTCS 3aBUCUMOCTh 00bEeMa BOJIBI 3a Mal—
HIOHb OT CTOKa, IIPOILIE/IIETO YepPe3 CTBOP 3a alpelib.

Ha Oonpummmx pekax Mociae NPOXOXKAECHHS MaKCUMaJIbHOIO pacxoja Halnrojaercs
MPOJOJKATENBHBIN CIall, KOTOPBIM MOXET UIMTHCA NMOPSAKA MOJyTOpa MecsueB. Takoi cnal, He
OCJIO)KHEHHBIM JIOKJEBBIMU MaBOJKAMHM, JIOCTATOYHO XOPOIIO OMNMCHIBAETCS MAaTEMaTHYECKUMU
BBIPAKEHUSMU THUIIA SKCIIOHEHTHI, YTO JIa€T BO3MOKHOCTh COCTAaBJISITh YTOUYHEHUS POTrHO3a o0bemMa
10JIOBO/IbS € JIOJATOCPOYHOM 3a0J1ar0BpEMEHHOCTBHIO.

[Ipu wucnonwp3oBaHMM amnmapara MHOXECTBEHHOW JIMHEWHOM perpeccu s IMOJyYCHHS
0000IIEHHBIX POTHOCTUYECKUX YPAaBHEHHH BECEHHETO CTOKA, MOKHO MMPHMEHUTH NPHEM Pa3OUBKH

OonbuIoro 6acceliHa Ha JaHAMA(THO-0AHOPOHbIE PAHOHBIL.



TeppuropuansHo oO0mIMEe ypaBHEHHUS JAIOT XOPOIIWE pe3yibTaThl, €CIM palHOHHPOBAHHE
OacceifHa TIPOBEACHO TINATEIFHO C  YYETOM  OTHOPOJHOCTH  (DPU3HUKO-TEOTPaAPUICCKUX,

TUAPOJIOTUYECKUX U KIIMMAaTUYECKUX YCIOBUH B Mpeeaax 4acTHOrO BogocOopa.

Pexomenganum no pa3padorke ¥ NpUMEHEHHIO METO10B U Mojesel Aas

THApOJOru4e€CKux NnNporHo3oB

B Hacrosimee Bpems B Poccuiickont denepanuu B CpeAHEM Ha OJIMH THAPOJIOTMYECKHH TIOCT
Pocrunpomera npuxoaurcs okosio 5000 kM’ Ha HH()OPMALIMOHHBIC MOCTHI, JAHHBIE C KOTOPBIX
MOCTYIAOT €XEIHCBHO, Ha3BaHHAs IUIONMIAAb MOYTH B JBa pasza Oombiie (mopsaka 9000 KMZ).
Cnenyer 3ameruts, 4to, Hanpumep, B Muaun u Kurae Ha ogun noct npuxogurcs ot 1400 no
2000 kM?, T.e. B 5—6 pa3 MeHbIIAs MO/

B Poccuiickoit ®epepaii B CIyk0¢ THIPOJOTHYCCKUX IIPOTHO30B JCHCTBYET OKOJIO
3000 rugpoNOTUYECKUX ~ CTAHIMHA W TIOCTOB, 83 00nacTHBIX, 23 TeppuUTOpUATBLHBIX
TUJPOMETEOPOJIOTHUECKUX LEHTPOB Ipu ynpasieHun Pocruapomerom n ®I'BY «I'mapomerueHntp
Poccumy» — Beymieit opranuzamnueit B 001acTH THIPOMETEOPOJIOTHYECKUX POTHO30B.

[TpuBenennsie 1udps o Poccuiickoit Meaeparuu cpeanue. ['opHbIe palioHBI, KaK CISAYST
3aMETUTh, OTJIMYAIOTCS OT PAaBHUHHBIX TOpa3lo OoNbIMM pazHooOpazueM. OHO, B TEPBYIO
odepe/ib, BBIPAXKAETCSI B PACIPENEICHUM CHEXHOrO TMOKpOBa Kak MO BBICOTE, TaK W B Ipejaenax
KaXJIOW BBICOTHOM 30HBL. Takue ke pa3iuuus XapakTepHbl W s Jipyrux (axropos. Bee 3To
IIPUBOJUT K TOMY, YTO IUIOTHOCTH HAOJNIOJEHUH B ropax J0JKHA ObITh ropasjio Oosblle, YeM Ha
paBHHHE. Pe3ynbpTaTel HWcchemoBaHHMN TPH Pa3pabOTKE METOAO0B KPATKOCPOUHBIX IPOTHO30B
pacxosoB BOJbI Ui NpuTOoKoB p. KyOaHp moxazanu, 4To ONTHMAaJbHAsl IJIOTHOCTh OCBEIICHMS
naHHbIMA cocTasisteT 200 KM Ha OJIMH TUAPOMETEOPOJOTHUECKUN OCT HIJIM CTAHLIHIO.

B cBs3u ¢ pazHOOOpa3sueM 3KCIO3UIMHM U YKIOHOB XpeOTOB TOPHBIX peK, KaxAbld M3 HUX
JIOJDKEH MMETh ITyHKT HaOmroacHmit. Hampumep, Ha pexax Kapanapbs, Hapeia u gpyrux ¢akTopsr
(hopMUpPOBaHUS CTOKA JICBOOEPEXKbSI U MPAaBOOEPEXkbsi BeCbMa CHJIBHO pa3iuvaroTcs. Eie cuimbHee
3TH (DaKTOPHI pa3MyarOTCsl Ha MajlbIX peKax: 4eM MEHbIIe IMJomaib OacceliHa peku, TeM Oolee
1oipoOHbIe JaHHbIe O (pakTOpax cToKa TpeOyroTcs JUIsl pa3pabOTKHM U MPUMEHEHUS METOJ/I0B €ro
IIPOrHO3a.

Co3narh Takyio ceTh HAONIONEHHH B KOPOTKOE BpeMs HepeanbHO. [lostomy HeoOXomumo
MapajyieIbHO  Pa3sBUTHIO CeTH HAOMIOJeHWH B ropax (OCOOCHHO aBTOMAaTH3UPOBAHHOM,
aHTUBAHJAJIBHOM), cienys HIpUMepy 3apyOeKHBIX CTpaH, pa3BUBaTh JAMCTAHIIMOHHBIE CIIOCOOBI
MoJlydeHHss  WHGOpMAIMK, HEOOXOAUMOW XOTS OBl AN TPEAYNPEKICHHS  OMACHBIX

TUAPOJIOTHICCKUX SIBJICHUM B ropax, TakKuX KakKk 6LICTp0p33BI/IBaIOH_II/I€C$I naBOAKH. 9T0 MOT YT OBITH



paaapsl ¢ 1oNIUIepoBCKUM 3P dexTom. i OlIeHKH 0Ca/IKOB, 0COOCHHO JIMBHEBBIX, HAOIIOIEHUS C
MOMOIIIBIO PAIapOB TOJDKHBI OBITH OPTaHU30BAHEI C IEPEKPHITHEM TIO TIOMAIIM [7].

Habnromenust co CIyTHUKOB YK€ [AIOT HEIUIOXHE pPE3ylIbTaThl, HO HX HEOOXOAUMO
COBEpIIEHCTBOBAaTh, TO €CTh TECTUPOBATh HEOOXOAMMO Kak paJapHble, TaK U CIYTHUKOBBIE
HaOJIIOIEHUS.

HabmionaTenbHylo ceTb B ropax HEOOXOIHMMO pa3BUBaTh IYTEM HapalllUBaHMs, KaK I10
IUIOTHOCTH, TaK U MO COBEPIICHCTBOBAHUIO NMPUOOPOB WM UX 3aMeHHTeNell. B HacTosmee BpeMs
YK€ CYILIECTBYIOT AMCTaHLMOHHBIE MPUOOpPHI AJs OLIEHKH 3alacoB BOJbI B CHEKHOM IOKpOBE
(HarpuMep, TaKHe TMPOCThIe, KaK MOJYIIKH, 3HAYCHHUs JIABJICHUS CHEra Ha KOTOPBIE JOJDKHBI
nepeaBaThCsl B LIEHTP NMPUMEHEHHUS METOAOB U Mojeieil mporHo3oB). CIOKHOCTb 3aKIHOYaeTCs
TOJIBKO B JIUCTAaHIIMOHHOM Nepenadye NaHHBIX M aHTHBaHAAJIbHOM OOOPYIOBaHHH MEPEIATUYUKOB.
Eme npome opranu3oBath HAOMIOACHUS 3a TEMIEPATYpOH BO3AyXa U OCAIKOB IYTEM YCTAaHOBKH
TUTFOBHOTPa)OB ¥ TEPMOJIATYMKOB C aHTHBAHIAIbHBIMH YCTPOMCTBaMHU.

Heo0xoauMo TOBBINIEHHE TOYHOCTH HAOMIONCHWI 3a pPacXoJaMH W YPOBHSMH BOJBI Ha
MIPUTOKAX OOJBIIMX PEK, OCOOEHHO B TEX CTBOPAX, I'/I€ UX B3aHMO3aBUCHMOCTb 4aCTO MEHSETCS U3-
3a mepedopMUpOBaHHS pycia B CcTBope HaOmromeHuil. HeoOxoamMo Takke BOCCTaHOBHUTH
HAOJMIOIEHUsT 332 COCTOSIHUEM TIOYBOTPYHTOB JUISl JajibHEHMINEH BO3MOXHOCTH pacdera HX
BIQKHOCTH TI0 TUAPOMETEOPOTIOTHUCCKIM JTAHHBIM.

B nacrosmee Bpemsi KpymHbIE 0acCeHHBI I 0OCTY)KHUBaHHS TPOTHO3aMH Pa3OUTBI MEXKIY
yrpasnenusimu [ unpomercinyx0Obr Pocruapomera mo aaMHHACTPATHBHBEIM OKpyraMm. CauTaeM, 4To
B JIUIBHEHIIEM CJeIyeT CO3/1aTh LEHTPHl ISl KPYMHBIX OacCeiiHOB BHE 3aBHCHMOCTH OT
aJIMUHUCTPATHBHOTO MOTYMHCHHUS UX YaCTCH.

LleHTpEI, COCTaBIIsAS MPOTHO3 TIO OACCEHHY M €ro YacTsAM, JOJDKHBI 00ecTIeYrBaTh JOBEACHUE
CBEICHUH O CTETICHU OMACHOCTH HABOXHCHIS WM MTABOJKA J0 HACEICHHUs, 0COOCHHO TOH €ro 4acTH,
KOTopass HauboJyiee BEPOATHO IMOMNAJaeT B 30HY 3aTOIUIEHHUS, U O 3alace BPEMEHM Uil NIPUHATUS
HEOOXOIMMBIX MEp 3aIUTHI.

[Tpu pacxog0BaHUM BKJIABIBAEMBIX CPEJICTB JUIS THAPOJIOTHUECKOTO 00CITY)KHBaHUs peK Beei
teppuropun Poccuiickoit @enepanuu (Ypana, KaBkaza, Cubupu) HCOOXOAMMO MOCICIOBATESIHEHO
CO3/1aBaTh JOTOJTHUTEIBHBIE TYHKTHl HAONIOJCHHHA, a TakXKe pa3padaThiBaTh MOJIENHW W METOJIBI
MPOTHO3a JUIsl MAJIBIX PEK ¢ Iomapo dacceitna 200-300 KM, B JalIbHEiiIeM 00bCIMHNAB HX IS
00JIBbIIOr0 OCHOBHOTO OacceiiHa.

[lo mepe pa3pabOTKM METOIOB W MOJIENEH THAPOJIOTHYSCKHX MPOTHO30B HEOOXOAUMO
COBEPIICHCTBOBATh 00ECIEUHNBAIOITIE UX METEOPOJOTHYECKHE MPOTHO3BI OCANKOB (Ha 5 U Oojee

CYTOK), TeMIEepaTyphl BO3/1yXa U BIAKHOCTH.



Heobxomumo pazpaboTath aBTOMAaTU3MPOBAHHOE MECTO paboThl Tujapojora, rae OyayT
MPEICTaBICHB BCE JAHHBIC HAOMIOACHUH 1O OCHOBHOMY OacceifHy 00 OMacHBIX OTMETKax
MTaBOJIKOB C JIAHHBIMU MOATAHOTO Pa3BUTHS MaBOJIKOB OT 1 mo 15 cyrok. [dns pemrenust mpoGiem
TUAPOJIOTMYECKOTO IPOTHO3UPOBAHMS HEOOXOJMMO CO3/aBaTh IPYNNbl U3 BEAYIIUX HAYYHBIX
COTPY/THUKOB M HMHXXEHEPOB, KakJash U3 KOTOPbIX peuiaeT KOHKpeTHbe 3aaauu. Hampumep, oaHa
TpyIiIa COBEPIIEHCTBYET METOABI OIIPENICICHHS BPEMEHH 100eranus (3aKOH NEePeIBUKEHUS BOJIHbI
MaBoJKa IO MalbIM IMPUTOKAM M Yy4YacTKaM OCHOBHBIX DPEK) BOJIHBI MHaBojKka. [Ipyras rpymma
COBEpPLICHCTBYET METOJbI OMpEJENICHUs] MapaMeTpoB BJIAKHOCTHOM MOATOTOBKM OacceifHa Mo
ONTUMAJIbHBIM Yy4YacTKaM M YTOYHEHMsI KPUTEpPUEB T[aBOJKOBOM OMAaCHOCTH JUIsl MallbIX peK H
YY4acCTKOB OCHOBHOM peku. TpeTbss TIpymnna COBEPIICHCTBYET METOJIbl METEOPOJIOTHYECKUX
MPOrHo30B. YeTBepTasi Tpyria pacCUUTHIBACT THUICOTpapUUEecKUe KPHUBBIE C 1IArOM [0 BBICOTE
100-200 M mo xpynHoMmaciuTabHbIM KaptaMm u ¢ maroMm 0,1-0,2 M B pailoHaxX, IPUMBIKAIOIUX K
pyciaMm pek, MOJABEpKEHHBbIX pasnuBaM. llsTas rpynna BbIJIENSIET OCHOBHBIE JECHCTBYIOIIME
BbicOTHBIE 30HBI. lllecras rpymnma BbIpaOaThiBaeT pEKOMEHJALUU DPa3pabOTKHM METOJIOB WM
Moenel A1 THAPOIOTMYECKOT0 TPOrHO3UPOBAHHS B 3aBUCMMOCTH OT OCOOEHHOCTEN TEPPUTOPHH,
I7Ie IPOTEKAeT PeKa, TO €CTh B 3aBUCHMOCTH OT BEJIMUYMHBI €¢ OacceiiHa, YKIOHOB, 3aJ€CEHHOCTH,
XapakTepa MOJCTUJIAIONIeH NOBEPXHOCTH, HAJIMYHUS JIEAHUKOB, COCTaBISIOLUIMX CTOKAa OCAaJIKOB,
TaJ0ON ¥ TPYHTOBOW BOJIBI.

Taxkum 00pa3om, UMEET CMBICII COCTaBUThL PeecTp pek, HaumHas ¢ GacceitHoB 200-300 KM, a
TAKXKE YIaCTKOB OOJBIINX PEK, U ISl KAXKI0TO KOHKPETHO 0003HAYUTh HATMYUE M HEOOXOJUMOCTh
Pa3BUTHS HEOOXOAUMBIX HAOJIIOICHHH.

Pemenune Ttakod KpynHO#l 3ajaun TpeOyeT HpHUBJIeUeHHUs OO0JBILIOTO YHCIa Hay4dHBIX
COTPYHUKOB U MHXEHEPOB. /11 3TOro He0OX0AMMO NPUBJIEKATh PETMOHAIbHBIC KaIPbI.

[IporHocTtuyeckue Mojenu cieayeT pa3paldaTeiBaTh IYTEM IOCTENEHHOro yciaokHeHus. [lo
TUIy HEKOTOPBIX TOPHBIX PEK MOXKHO TMPEAIOXKHTh  CIEAYIOUIME PEKOMEHJaluu K
IIPOrHO3UPOBAHHUIO.

1. Jlng OonbIIMX Y4acTKOB OOJIBLIMX PEK MMEET CMbICII BHadalle NPUMEHSATh H3BECTHYIO
KpUBYIO J0O€TaHWsi WM METOJ CIUHUYHOTO TaBOJAKA IUTIOC TIPUTOK C dacTH Oacceifna,
MIPUMBIKAIOIIMKM K 3TOMY y4yacTKy. B nanbHeliieM ¢ mojiydeHHEM HEOOXOAMMBIX JAHHBIX O
MOp(hOMETpHH pyClla W TOCIOWHBIX CKOPOCTAX TEUYCHHs Iy4IIUE pPE3ylbTaThl, TO €CTh Oosee
TOYHBIE IPOrHO3bI, MOXKHO 10JIy4yaTh € MOMOIIBIO MOJIEIH, BKJIIOYAIOIIEH peHieHHsl ypaBHEHUI
6ananca n HepaspbeiBHOCTH CeH-Benana.

2. Jlnst pek, cpemHHX IO IuTomanau OacceiHa, MOKHO PEKOMEHJI0BATh KOMOWHHPOBAHHEBIE
MoJIeNu (METO/Ibl), BKIIIOYAIOIIME ONMCAaHUE IIPOLIECCOB CTEKAHMSI BOJIbI 110 PYClIaM ILIIOC OIIMCAHUE

IpoHeCCOB CTCKAHUA BO/IbI 110 CKJIOHAM, KOTOPLIC 3aBUCAT OT (baKTOpOB, OIMHUChIBAIOIINX COCTOAHUC



0acceiiHOB, W TMPOIIECCOB TOCTYIUICHUS W pACXOJIOBaHHWS BJard B BHUAC JOXKIEH W Taloi
COCTaBJISOLLIEH.

3. s maneix 6acceitHOB pek Hanbosiee CI0XKHO pa3padboTaTe Moaenu. s HUX B HACTOSIIIEE
BpeMsI UMEETCSl HAaUMEHbIIIee YUCIIO HaOJI0IeHUi, a TpedyeTcs Kak pa3 Oosibliee. 37ech O0JbIIYI0
posib B OPMUPOBAHUHU CTOKA UTPAIOT CHETOTasHUE, TasitHUE JIETHUKOB. KpoMe Toro, urparot poJsib
yalle NPOUCXOJAIIME MPOLECChl CTEKaHUs BOAbI BHYTPH PBIXJIBIX Topoi. Pacmpenenenue
MPUXOJHBIX (PAaKTOPOB 3HAYUTENHHO OOJIBIIE: OT MOBEPXHOCTHOIO CTOKA IO TOJBIM CKajlaM, OT
MHOTOKPATHOTO IMPEBBIIEHUSI O CPaBHEHUIO CO CPEAHMMM IO OacceliHy 3amacaMu BOJbI B
CHEX)KHOM TIOKpOBe (BKJIIOUasi JIABHHBI) JIO TOJBIX CKaj, a TaK)Ke HEPAaBHOMEPHOE MO ILIOIIAJN

Oacceiina BBINMAACHHUC JXUJKUX U TBEPABIX OCAAKOB, OT MOPOCAIIUX HEKOTOPOEC BPEMA /10 JIMBHEBLIX.
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ypaBHeHI/lﬂ JJI IIPOTrHO32 MPUTOKA BOABLI B P CI/IﬁI/IpCKI/IX BOJOXPAHHUJIHUII B IEPHOI BereTanuu

Tabnuya

Haszpanus BOAOXPAHUJIHNII

HoBocubdupckoe Bparckoe Casino-lllymenckoe Kpacnosipckoe Osepo baiikan
AnpeJb 1) 6,00m+501 50N13+270 3,450u—445 1) 133Nio31+66 0,880m+488
2) 300N1p3+484 2) 4,34011+431
Maii 27,8%2X+86 18,3XX+138 1) 11ZX+1626 1) 18,8XX+2298 0,3201v+2800
2) 0,1801v+2566 2) 0,150v+3625
Hionb 1) 0,690v+929 0,450y +1300 1) 0,860v+2046 50,82X-0,630v+1145 0,580v+3095
2) 16,2XX430,6Qy 2) 32,52X+620
+0,501v-xn—1930
Hroanb 0,570vi+472 0,650vi+931 1) 0,850vi—631 0,270vit815 0,430v11t2937
2) 0,410vi+1262
ABrycr 0,340vi+1027 0,100vit1966 0,600vi+533 0,400vi+644 0,680vi+1014
Cenrsdpnb 0,310vurt775 0,130vi+1255 0,620vi+373 0,140vir+1135 0,510virt765
II kBapTan 16,02X+75Nio5t 10,5XX+393 14,1ZX+1280 1) 19,02X+1398 0,740 (12658
10,47 Ory-xi—818 2) 17,62X+0,3501v-x1+964
II1 xBapTan 0,260v1+997 0,220v1+1545 0,190v1+1679 0,740v1+67 0,370n 13104




