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[Ipenucnosne

Hacrosimuii BENYCK NOCBANIEH NPOTHO3aM JEAOBHIX SIBJEHHE Ha
pekax ¥ BogmoxpaHmjumax. OH sBJAfeTcS NPAKTHUYECKHM I0cOOHEM
IJIsl THAPOJIOTOB, paboTAIOMHKX B 06JaCTH TIPOTHO30B, HO MOXKeT GHITh
moJie3eH TakKe THAPOJNOraM, 3aHUMAIOMHMCH PEXHMOM M pacue-
TaM#, NpenojaBaTe]s M U CTYAEHTaM IIPH H3YYEHHH Kypca ruapodo-
THYECKHX TPOrHO30B.

B coOTBETCTBMHM C OCHOBHEIM Ha3HaueHHeM 3TOH KHHUTH TEOpeTH-
YyecKHue BONPOCH H3JaraloTcd 3[ech BecbMa CKaTo, B TOH Mepe, B Ka-
KOH 3T0 Heo6X0JuMO IJ5l NOHUMAaHUSA METOAOB NPOrHO30B. '

B xuure psnaraloTcsi Kak METOAB IPOTHO30B, KOTOPHE MOTYT
OHTb HEMOCPENCTBEHHO MCIOJBL3OBAHB JJf COCTABJEHHsS NPOTHO3OB,
TaK W YKa3aHHA K pa3paGoTKe NPAKTHYECKHX NPHEMOB IPHMEHEHHS
ONHCHIBAEMbIX METOJOB AJS KOHKDETHHIX BOJHHIX OGBEKTOB.

Ilo cpaBHeHuI0 ¢ OpefbAYIUM u3ganneM PyKoBOAcTBa IO THI-
pOJIOTHYECKMM IPOrHO3aM, BHIIeAWMM B 1963 r., comepxanue cyme-
CTBEHHO MOMOJIHEHO 3a CYeT BKJ/IOUEHHA CBeJeHHH O HOBBIX METOJax
TIPOrHO30B, paspaéoTaHbex 3a HCTreKllee JABajUAaTHIETHE, H [JaxKe
0 HOBBIX BHJAX npomoaoB, “TaKHX KaK IIPOTHO3 HPOUHOCTH JEISHOTO.
MOKPOBA B BEeCEHHHHA MepHOj, a Takxke 06 yCOBepILEHCTBOBAHUSX,
BHECEHHbIX B M3BeCTHBIE paHee MeTOAbl. MeTOAH, ONHCAHHHE B Mpe-
IblaymeM H3faHud PykoBoAcTBa, AalTcs B CaMOM KPAaTKOM H3JIO-
KeHH#, Ju60 BOOGLIE HCKJIIOYEHHL.

Uanoxenne Hanbosee BakKHBIX MeTOJIOB npornosos HJJTIOCTPH-
pyercss uMCIeHHBIMH mnpuMepaMH u rpaduxamu. laiorcs ykasaHus
0 HaJIMUHH NIPOrpaMM s pacyeToB Ha DBM. o

JIuTeparypHble HCTOUHHKH, HCIO/Nb30BAHHHE IIPH COCTAaBJEHHH
PykoBoAcTBa, yKas3aHB B CHHCKax, MOMEIEHHBIX B KoHIE Kaxxnoh
IJ1aBHl.

HacTosimuii BHIOYCK 1m0jJ PYKOBOACTBOM H penaxuneu B. M. I'uns-
6ypra noxrotosuan H. II. Edpemosa (ra. 1, 2, 3-u 1. 6.6), M. B. ITo-
HomapeB (ra. 4), K. H. Tloasixosa (ra. 5 u 7), JI. M. Maproaus,
T. TI. Cunantvena, C. B. Bopm (ra. 6) u E. U. Capuenxosa (ra. 8).

B noaroroBke BHIMycka Takxe ydactBoBaau E. H. I‘meBcKax,
I'. M. Konosanosa, T. B. Ioxceuuna, JI. . I'Io.nemaeBa, . B: Ka-
JSNHHA. '

O6mas pepaxuusa Pykoopctsa BeimosaHena E. T. I'IonosbIM. _

" ABTOpHI BHIpaXaloT HCKpeHHIOI GjaromapHocts P. B. lonuenxko,
B. A. Bysuny u B. H. KaproBuuy 3a cofmeficTBie B NMOArOTOBKe pas-
JeJIOB, TMOCBSINEHHEIX IPOTHO3aM 3aTOPOB M 3aXKOPOB Jbja.
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Beenenne

- Pa6ora BoaHorp TpaHcmopra, THAPOTEXHHYECKOE = H uopox«:noe
CTPOUTENBLCTBO, NPOKAaAKa HedTe- ¥ ra3olpOBOJOB B reorpaduues
CKHX_ 30HAX, I/ NPOTEKAIOT 3aMEP3AIONME DEKH, HACTQATeNBHO
Tpedyer o6ecneqemm IPOTHO3AMH JIEJIOBBIX fABJIEHHH. ‘ ’

[Morpe6HoCcTh B TAaKHX NPOFHO3aX YKe JaBHO BO3HHMK/IAa B CoBer-
ckom Corose. ITepBble ONBITH MX COCTABJEHHS OTHOCATCS K JARAjIA-

THIM rofaM. JIJif nese#l rHAPOTEXHHYECKOrO ' CTPOUTENLCTBA DEUHbIE
JIENOBBIE NIPOTHO3E  COCTABJSIOTCS B Hallell CTpaHe ¢ TPHUALATHIX
rofos, a ¢ 1940 r. HauaT peryJspHBIH BEIYCK NPOIHO30B 3aMep3a-
HUSL M BCKDHITHS OCHOBHBIX CYAOXOAHBIX PeK. YAeNfercss BHUMaHHE
9TUM INPOTHO3aM HJH OTHENbHBIM: HX BHAAM B COLHAJHCTHYECKHX
crpanax llentpasbHoit EBpone, B IHBelIHPI, a B- IOCJeJHee BpeMS
taxxke B CIIA u Kanage.

OcHOBHBle BHIBL .HellOBbIX IIPOTHO30B /I PEK H BOJOXPAHHJIMIUL
caIeaylome:

-~ NIPOTHO3 CPOKOB IOSIBMEHHS IMIABYYero JIbAad (caJIa, IIyTH,
OCEHHEro JIeJ0X0na);

— DIPOrHO3 CPOKOB Hauaja JIeAOCTaBa ‘(o6pasoBanue  HEMOABHIK-
HOTO JIe[ITHONO NOKPOBA); ‘

— IIPOTHO3 HAPACTAHHS TOJIHHK JEISIHONO NOKPOBA; ‘ ‘

‘— TIPOruo3s ymeﬂbmenna TOJMIUHBL U TPOYHOCTA JIEASHOrO HO-
KpOBa; : :
— IPOTHO3 Hayajla H OKOHYAHHS OCEHHEro JIeJ0XOAa; ,
— HPOTHO3 OCOOBIX SBJIEHHH, BO3HHKAIOIIHX INIPH 3aMep3aHHU H
BCKPHITHH PEK — 3aXKOPOB H 3aTOPOB JbJa.

Bce BuAb NIPOrHO30B. MOAPA3AMSIOTCS IO saénarospemennocm
Ha KPaTKOCPOUHbIE (c sabaaroBpeMeHHOCTBIO 70 15 cyT) H JOJIrO-

_ CpOuYHBIE.

Honrocpoussie TPOTHO3EL, UMEION{HE OGBIYHO 3a6narospemenﬁom
12 Mecsla, MCNONL3YIOTCS NPH NJIAHMPOBAHHH OTKPHITHS H 3aKphi-
THSl HAaBUTAUWH (BKJIOYas HavyajJo H OKOHYaHHe CIJaBa Jeca), opra-
HH3aIMH H IPeKPalleHHs paboThl JeJAHBIX MepenpaB H 3UMHHKOB,

- Hayaja M OKOHUaHHS CTPOMTEJbHEIX PaboT ¢ BOAB H CO JbAa, Mepo-
NPHATHA 1O HPOIYCKY BeceHHero I0JIOBOAbsE, IO Gopbbe C sa}KopaMH'
H 3aTOpaM# Jbja H T. A.

KpaTKOCPOUHHE TPOrHOSH CJIYKAaT OCHOBOH JUISl NPHHATHS KOH-
 KPETHBIX OIEePATHBHHIX pellleHufl, CBA3AHHHIX C OCYINECTBJICHHEM Te-
‘PeuHC/eHHbIX Pa6OT H MEPONPHATHH.

KparkocpouHble H LOJTOCPOUHBIE. JIEJOBble IPOTHO3Bl DPa3JHYHH
He TOJbKO 10 3a6JarOBPEMEHHOCTH M CBA3AaHHOMY C HEIO Xapakrepy
HX HCIOJb30BaHMs B HapOAHOM X03ffiCTBE, HO H IO OCHOBaM IIpuUMe-
HSIEMBIX JUJISt HX COCTaBJEHHS METOMOB. '
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B ocnose KPaTKOCDOUHBIX HPOTHO30B JIEXKHT Oosiee MM MeHee
TOUHBIA pacqu TemI006MeHa BOJHOK MacChl HJH JEASHOTO MOKPOBa
¢ OKpyXaromieil cpexofi (arMochepoii M JOXKEM BOLOeMa), IpHUEM
METeOpOJIOTHYECKHe YCJIOBHSA Ha HepPHOJ OT BHIIYCKa IIPOrHO3a A0 €ro
OCYLIECTBJIEHHS OLEHHBAIOTCS IO MPOTHO3Y noroisl. ITostomy 3abiaa-
TOBPEMEHHOCTb  KPaTKOCPOUHEIX HPOTHO30B 06GbIYHO He IpPEeBHILIAET
5—6 cyT, Tak KakK JHIIb HA TakKoi ePHO/ MOXHO NOJYYHTb B Ha-
CTOsillee BPeMs MOCTATOYHO HAJEXKHBI IPOTHO3 METEOPOJNOTHYECKHX
aneMedToB. Ecnn nporHo3 nmeer 3a6/aroBpeMeHHOCTD 7—15 cyT, ero
Ha3bIBaIOT CPEXHECPOUHBIM.

Joarocpounnie JiefoBble MPOrHO3bl HEe MOLYT OBITh OCHOBAHHEl Ha
aHAJOTHYHOM IIOAXOJE, TaK Kak JAJs 3TOro HeoOXOAMMO HCIOJb30-
BaTb OXHJaeMble MO MECSYHOMY IIPOrHO3Y IHOrOAbl KoJebaHHuf TeM-
nepatypbl BO3AyXa, T. €. HauMeHee JOCTOBepHYIO HacTh 3TOr0 IpoO-
THOo3a. He aydure pesyanaTbx najo OBl HCNIOJBb30BaHNUE CBA3H CPOKOB
JIefIOBBIX SIBJICHHH CO CpefHell MecAYyHOH TeMmIepaTypoll BO3AyXa.
KaK I0OKa3aJgu npoBepkH, suimosuennnle B CCCP u Kanane, mono6-
HBle [POTrHO3BI "He HMeJH OBl NPEHMYIIECTBA IIepen opnenmposxon
€2EerofHO Ha CpeJHHe MHOTOJETHHE CPOKH.

[Tostomy B CoBerckoM Colo3e NMONYYHJNH Pa3BHTHE ¥ NPHMEHEHHe
METOAB! JOJIFOCPOYHEIX NPOrHO30B, OCHOBAHHEIE = HA HCCIIEJOBAHHH
atMocepHBIX IIPOLECCOB, OGYCJIOBIUBAOILIHX JIe,ZLOBbIe SIBJICHHS, - H
BBHIBJCHHH 3aBHCHUMOCTH CPOKOB JIEAOBLIX SIBJCHHH OT KOJIMYECTBEH-
HBIX XaPaKTEPHCTHK pPasBHUTHA aTMOC(EpHBEIX IPOLecCOB B Ipejlle-
CTBYIOIIHE MeCSIbL.

B cOOTBETCTBHH ¢ 3THMH OCHOBHBIMH ITOJIOKEHHSMH B KaxKIOH H3
TIEPBHIX CeMH IviaB PyKOBOJCTBA M3JIOXKEHB METOINB OJHOTO M3 BMIOB
KPaTKOCPOYHBIX IIPOTHO30B, a B HOCJelHEH TJaBe -— MeTOABl zxom*o-
CPOYHBIX JICAOBHIX IIPOTHO30B.

3HauuTesbHAS- ClIEUU(IKA NPOLECCOB 3aMep3aHust 03ep H Bon;o-,
XpaHWIMUI ¥ paspyHIeHus uX JeASHOrO NMOKPOBa mHoTpeboBajia M3i0-
JKEHUsT METOHOB KPATKOCPOUHBIX MPOTHO30B JIEHOBHIX SBJeHHI Ha
9THX BOJHBIX 0O6BEKTax B OTAEJLHBIX TIJIaBaX.

MeTtompl  TPOTHO3a  OCOGHIX SIBJIEHMH — 3aXKOpPOB - U 3aTOPOB
JIbJla — HBJIOMEHBI B crenHaJbHBLIX pasjgenax . 2u 6. - -



Taasa 1. TlporHo3 cpokoB mnosBienus
nJaByyYero Jbja Ha pekax

1.1. OxnaxaeHne BOAHOH Macchl
"M HayaJo Jes000pa3oBaHHUs

HesaBucumo or Toro, npeobaanaeT .M Ha pacCMaTpPUBaeMOM
y4acTKe peKH NOBEPXHOCTHOe HJIH BHYTPHBOAHOE Je1006pa3oBaHue,
- HAUHMHAETCsl OHO Ha IOBEPXHOCTH, KOLAa TeMIeparypa NOCJeHel
NOHHKAeTC O TeMOeparyphl KPHCTANNH3AlUHH BOAb, T. €. AJs
PeK H TNpecHbX BOAOeMOB mnpaktuieckdn xo 0°C. Tlpu erom, B Mo-
MEHT HavaJga Jenoo6pasoBaHus Ha TOBEPXHOCTH TeMIepaTypa B TOJILE
BOJIHOH Macechl OCTAETCSl IOJIOKHUTEIbHOM.

Kakumnu ycioBusMu onpenessercs TeMIeparypa B TOJIulE BOJBI
B MOMEHT Hauajia J1e[006Pa3oBaHus Ha ee TOBEPXHOCTH?

Otper Ha 9TOT BONPOC HOJYYeH NyTeM PaCCMOTPEHHs TENJIOBOTO
Gananca nosepxnocTd Boanu JI. I'. Ilynskosckum [9].

IlpencraBuM ypaBHeHHe ' TemjaoBoro 6asnaHca Ha IOBEPXHOCTH
"BOJBI B claeAyOLIEM BHIE: o '

- A+ B=0. - (L1

3nech A——norox TellJia M3 BOAHOM MacChl K JIOBEDPXHOCTH pasjena
BOJA—BO3yX; B — pesyipTHpylomasg (Ha BOAHOH IOBEPXHOCTH)
. TENJIOBHIX IIOTOKOB JYYHCTOrO TemjgooGMeHa (R) HCHapeHHs WM
koHzeHcanuu (LE) m obmeHa temnoM c¢ Bospyxom (P), a Ttakke
YACJBHOTO (NPHUXOASALIETOCsS HA €AMHHLY IOBEPXHOCTH B €IUHHUIY
BpeMEeHH) IPHXOA-pacxoja Temjaa B CBASH C BHNALEHHEM oca,uKos Ha
noaepxnocm peku (m)

’ - B=RA4LE+P+m. am
3aMeTuM, 49TO TeNJIOBO# TNOTOK, HANpaBJEHHBA K BOAHOM IIOBer-
HOCTH, CUHTAETCA NOJOXKHUTEJIbHBIM, OT BOJlHOﬁ IIOBer,HOCTI/I—OTprI-

naTeJbHbIM.
TennoBo#i nOTOK Me}xny BOJHOH MaCCOH n IIOBerHOCTbIO paspeana

Bona—Bosnyx l'Ipe,ELCTaBPIM B Bule
rie o — KOS(b(pnuueHT TeIJIOOTAAUH, & — CPefHAS B CEUYEHHH HJH MO

rayGuHe TeMmnepartypa BOIBI, ¥ns — TEMIEpATypa IOBEPXHOCTH BOJIBL.
Tlpu stoM ypaBHenue TemaoBoro Gananca (1.1) mmeer Bup

0 (& — Ogp) + B=0. o (1.4)

Ipn usmernenun B usmeHAwTCHs Ons M TPANHEHT TEMIEPATypH
B TOHKOM IIOBEPXHOCTHOM CJOe BO,H,bI ¥ ypapHenue (1.4) ocraercs
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cnpasen UBHIM. Korza ke Temmeparypa NOBEPXHOCTH Uns IOHH-
®aercs A0 TeMIEPaTyphl 3aMep3aHus, jJajibHeliliee yBeJnuenue B He
MOXeT KOMIEHCHPOBATbCS NOHHKEHHEM Uns M YBEJHUYEHHEM TeMIepa-
TypHOro rpajauenrta. IIpm sTOM HauuHaercs Jegoo6pasoBaHue Ha
noBepxHocTd. Takum oOpasoM- Jsenoo6pa3oBaHMe Ha NOBEPXHOCTH
PeKH, o03epa HJH BOJOXPAHHJHINA HayhHaeTCs TOTJA, KOTAa TeMie-
paTypa IOBepXHOCTH NOHHXaeTcs JO TeMmepaTyphl 3aMep3aHus,
a Tem/JoOTAaya BOAHOH TNOBEPXHOCTH CTAHOBUTCS 6o.nbme IPUTOKA
Teljla K He#d U3 BOJHON MaccCHi.

Ws ypabnenns (1.4) pas9 MOMeHTa Hauana Jel006pasoBaHus
ﬁns—-o BBITEKaeT HepaBEHCTBO

an&n < _Bn (1.5)
HJiu .
O < — B/, . - (1.6)

TAE Op, On U Bn——sﬁaqeﬂym a, & u B B MOoMeHT HauaJja nenooﬁpa-
30BaHu.
Hepasencrso (1.6) mokasmiBaer, uTO JIe;LooﬁpaSOBaHHe Ha TIO-

. BEPXHOCTH BOJBI. CTAHOBUTCA BO3MOXHBIM TOTH4, KOrjga cpeanasa

B CEYeHHMH MJIH IIO .INTyOuMHe TeMmeparypa BOABI OKa3bIBAETCS MEHblie
MJM paBHOH — Bp/an.

1.2. Kparkocpounblii mporsos CpoKoB
NOSIBJCHUS! MIABYYEro Jbja

[Tporuoset NOSIBAEHHS NbAA C HCIIO/Ib30BAHAEM NPOTHO3a TeMIle~
parypsl BO3yxa, Kak OBUIO YHNOMSHYTO, MOXKHO COCTaBJATH NyTEM
pacyera ¥ N0 SMUHpHYecKUM ((DH3HKO-CTATHCTHUECKHM) MeETOLHKaM.

Hnst y4acTkoB pek, IO KOTOPHIM HeT JaHHBIX MHOTOJIeTHHX Hal-
JIIOfleHHH Hal JIGLOBHIMH SIBJICHHSMH, SMIHPHYECKHE JIOKAaJbHBE Me-
TOAMKH TOJY4HTb Heab3d. OnpejeseHue BPeMeHH MNOsBJEHHs JbAa
'Ha pekax NOC/Te COOPYXKEHHS IJIOTHH H CO3XaHHA BOJOXPaHHJIMIL
B YC/IOBHSIX NOANOPA W DETYJTHPOBAHHA CTOKA NO METONMKAM, MOJY-
YEHHBIM [/l JAHHOTO y4adCTKa PeKH 1o HabJIOfeHHMsAM Ha 3TOM yuya-
CTKe B TOABl IO PeryJupoBaHMsl CTOKa, TAaKXKe CTaHOBHTCH HEBO3-
MOXHBIM. [Jo TakuM ydacTkaM pek NPOTHOSEL MOKHO COCTABIATH
TOJIBKO HA OCHOBaHHUU pacueTra. ~

" 1.2.1. Pacyer nosiBjieHHst IJIaBYYero Jbia Ha peKax

B ocuoBy pacyera Bpemex-m Hayaja Jefoo0pa3oBaHus Ha [OBEPX-~
HOCTH BOJBI IOJIOXKEHO HepaBeHCTBO (1.6).

Jlast ompeleseHHsi BO3MOXKHOCTH Hadaja Jefoo6pasoBaHHsA B 3a-
NaHUBIH MOMEHT BpeMeHH HeoOXOZUMO 3HATh 3HAUEHHS TPeX BXOXL-
‘WUX B HETO BeJHMYHH: On, On U Bn.



IMonnoe Bhipaxenwe maa pacueéTa TeMmepaTyphl BOAb Ha KOHeIl
n-r0 uHTEpBaja BpeMeHH ¥, B 3aBHCHMOCTH OT ONpPEASSIIOIIHX ée.
(baKTOpOB JIAHO, COrJaacHo pa60Te [9], B cmenyromiem BHmE:

‘ ﬁn=f}0exp( na) 4+ ak-}-(a-}-k)ycp Z {©; (exp[—(n—t)a]

—emi= o=k o+ | +~s—]><

X [1 — exp (—na)], » (L.7)
" L tlek+ (et yeol .
Tae Q== (a—}—k)»hCD ’ - q—qn+‘Ir+ gs.

3iech 9 — HauanabHas TemmépaTtypa Bogbl, °C; 7 — UHCIO eIHHHIL
BpPeMEHH OT HagaJja paciera, CyT; ! — eIHHHIA BPeMeHH, OOBLIYHO
CyT; i — NOPSIAKOBHIH - HOMep KaXABIX CYTOK OT HayaJja pacuera;
Y — OCPelHEeHHOe IIOCTYIJIEHHEe NOA3EMHHIX BOJ Ha yYacTKe; CM/CyT;
¢ -— TemyIoeMKocTh  BOABI, JIxk/(cM®:rpapm); P -=IJIOTHOCTb - BOJHI,
r/cM3; ga — YACNbHLIH TIPUXOJ TeNJIA OT JIOXKa, Jk/(cm?-cyT) ;. gr —
y,tleJIbeIPI NPUXOA Tema ¢ {IOf3eMHBIMH BOJAMH, Jx/(cm2-cyT);

— yIeJbHHHA NPUXO TelJa BCJEACTBHE JHCCHNALMH SHEPIHH,
,U,}K/(CM2 cy'r) Iy —YJ.'LeJIbeIPI TEMJIOBO# IOTOK COJIHEUHOH pajnualuy,
morJomaeMelii Bogo#, IIxk/(cM?- cyT); a—xoa(p(puuueﬂ'r TeNnJI00TLauH"
(ko3¢ dunyeHT MOJAYM TemId M3 BOJAHOH MacChl K NOBEPXHOCTH pas-
Iena Boja—BO31YyX), JIx/(cM2-Trpan); h — cpenuss ray6una paccmat-
PUBAEMOro yuyacTKa PeKH HJH BOZoeMa, M; O — Temmeparypa BO3LyXa,
- °C; d=—ypenbHbli TemJoOOMEH IPH TeMIepaType BO3[yXa, paBHOH
TeMIeparype TOBEPXHOCTH BOJH, JK/{cM?.cyT); k— x0oadduuueHT
- rersioo6Mena, npuxoAsmuiica #a 1°C pasHocTH TeMmmepaTyp CBOGOX-
HOH MOBEPXHOCTH BOAH (Uns) M BO3AyXa HA BHICOTE METEOPOJOTHYE-
ckoit 6ynku (2 m), Hx/(cM2- cyT - rpan). ;

Ypasuenune (1.7) BeCKONbKO YNpOINAeTCs, €CIH MOXKHO IpeHe-
.6peub NOCTYIJIeHHEeM MOA3eMHBIX BOIL M HHTEPBAJ BPEMEHH MNPHHH-
MaeTcsi 38 CyTKH:

yexp(—na)+ 3. (04 (expl— (n — i)l — expl— (n—i + 1) )} +
4[4k + (@ + ) gl(ak) + Lfa] 1 — exp (—na)] < — Bufao,  (1.8)

‘Tae a,=ak/[(a 4+ k) kcp).

‘Tlpu ocpeimeHuy TeMIepaTyph BO3AyXa 3a BeCh PaCUETHHI Ile-
, PHOJ 310 HepaBeHCTBO OyJeT HMeTb BHIL

o exp (—nao) + @+ dik + (a + k) qlak) + 1o/ 0) (1 — exp (—na0)) <
L~ < —Bn/ap. - 7 : (1.9)
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C nomompio HepaseHerBa (1.8) MOXKHO paccuuTaTbh BpeMsi Ha-
yajia - 1efoo6pa3oBanus  (NMOSBJEHHS INJaBydyero JbJAa) Ha peke,
B npakrtuke pacder nmo ypasBHeHHio (1.8) mesecoobpasHo BBIIONHATE
Ha DBM. Jlasi aTOr0 MOMKHO = HCIOJB30BATh NPOrpaMMy Ha S3HIKE
@oprpan «Mopear pacueTa 00pa3oBaHMd W -HapacTaHus JeASHOro
[IOKpOBa Ha BOAOXPAaHHJAHIIAX> 1, MO3BOJIAKOILYIO NPOHU3BOAHUTH pacuerT
¥ s pek. IIpH HeoOXONHMMOCTH BEIOJNIHEHHS pacyeTa 0e3 HCIOJb-
soBanys DBM on moxer OHTH ynpolieH. Tak, A peK co cpelHeH
CKOpPOCTBIO TeueHHs, He npepbimaiouleli 0,3 M/c, 3HaueHHS] o BEJMKH
0 CPaBHEHHIO cO 3HaueHusiMu k. [ Takux YCJHOBHE MOXHO Ipe-
ne6peus oTaMuHeM OT BeawduHbl (o-+k)/a. [Ipum stom BMmecro ¢op-
mya (1.8) u (1.9) MOXHO TIONB30BAThCA CJACAYIOIIMMH BHpDaxe-
HHUAMHU:

NpH OCPeIHEeHHU TeMnepaTypr BO3LyXa 3a OTHAeJbHHE WHTEPBAJH
BpPEMEHH

Boexp (—na) + 3} (01 (expl— (1 — D) ol +exp[— (n — i + ) e} +
+[(d + gk + Iofa][1 —exp(—nag} < —Bu/an,  (1.10)

‘ao.= k((hcp)
IIPH OCPEAHEHHMH TeMIepaTypbl BO3JAyXa 3a BeCb DAaCUETHHIA MEPHOJ
8, = B0 exp (—nao) + [8 4 (d + g)/k + Io/a] [1 — exp(—nag)] <
<—B,/ 0. (1.11)

B rex cayuasx, Korza TeMmmepatypa, BOAbl B peKe Ha HPOTAKEHHH
3HAUMTENIbHOM YacTH PacCYeTHOro MNeprosa (o6bluHO B ero HauaJje)
OTHOCHTENIbHO BBICOKA, & PAaCUETHHH NepHoJ NpeBHIIaerT 5 cyT, nee-
coo6pa3no moab3oBaThesi Gopmynaoi (1.7).

[Ons pacyeroB mo MajblM NEePHOAAM OOBIYHO MOXKHO NOJIB30BATHCSH
caMoil npocto#t ¢opmyaoi (1.11). -

BoiGop maTH, Ha KOTOPYIO BHINOJHSETCH IepBasf IPOBEPKa BO3-
MOXHOCTH Hadajia JeL0oOpa3OBaHHs, NPOH3BOAUTCA TAKHUM 00Da3oM,
4TO6B IO BO3MO2KHOCTH YMEHBHINTH KOJHYECTBO NOCJeN0BATeJbHBIX
pacueroB, HPOM3BOAUMBIX [0 MOJYYEHHS -IOJOXKHUTEJBLHOIO pe3yib-
tTata. Ecau meppuIfi Ke pacueT NOKa)KeT BO3MOXKHOCTh Hadaja Jexo-
obpazoBanus B BHOPaHHYIO LaTy, CJAeAyeT NPOH3BECTH HPOBEPKY BO3-
MOXHOCTH Hauaja Jef00GpasoBaHUS B NpPeAIIECTBYIOIIHe JHH — 1O
MNOJYYeHHsI OTPHLATEJNBLHOrO pesyJbTara (JIE}IOOGpa3OBaHPIe HEBO3-
MOXKHO).

Ecnu HYyXHO paccuuTaTh He BpeMs HOABIIEHHs IJIaBy4yero Jbjaa
B J4aHHOM MeECTe, a MeCTO ero MOgBJeHHs (Hayajaa jJexooGpasoBaHHs)
B naysoe BpeMs, BMecto (opMmyan (1.9) npumensieTcs cienayomas:

1 — (a+k)huCPl Bnlan—6 — dik — (0.4 k) q/(ak) . (1.12)
T ak " %—08—dk+t(atk)g/(ak) T

e

! AHHOTHPOBAHHHI NepeueHb HPOTPaMM, noc*rynnsmax B O®AII TI'ockoMrufpo-
mera, 1986, sum. 4, c. 27.
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3nech lp— paccTossHHe OT HAYaJbHOrO CEYEHHS N0 CEUeHHd, B KO-
TOPOM HauYMHAETCsi Jen000pasoBaHMe, U — CPEAHssT CKOPOCTh TeUeHHS
Ha NPOTSAXKEHHH ydyacTka pekd [y PacueT mpou3BOAHTCS IOCJen0Ba-
TeJbHBIM NPHOJHKEHHEM.

~

1.2.2. Onpepenenne HCXOAHBIX TaHHBIX
JJIs1 pacyera Havaga aefoo6pasopanus

- I. Havanpras temnepatypa Boasl &, Gepercsi MmO OXHOMY H3 BHI-
Hesexalux [IoCTOB. JTa TeMneparypa Geperca Ha Jary, mpejide-
CTBYIOIIYIO JAaTe, AJA KOTOPOH  PacCUUTHIBAETCA BO3MOMKHOCTDH HOSB-
JIEHHSI JbJia. B J@HHOM CTBOpe Ha BpeMs 1, PaBHOe BpeMeHH pobera-
HUf OT HadajJpHOro N0 PpacueTHoro creopa. PacuetHmiMm Oyaem
Ha3BIBATbh CTBOD, IJS KOTOPOTO ONPEnensieTcs: BpeMs NOSBJAEHHUS JIba.

Tlpn HaMMuuu Ha yYacTKe TPHTOKOB, PACX0[ BOAEI KOTOPBIX CO-
craBasetr He MeHee 20—30 Y cymmapHOro pacxona; &g onperensercs
KaK CpeJHsd B3BelleHHas (IO pacxojaM) H3 3HAUEHHH TeMIlepaTyphl
BOAH B HauaJbHOM CeUYEHHHM OCHOBHOHM. pPeK# # B COOTBETCTBYIOIIHX
[0 BpeMeHH fo6eraHus CeueHHuAX NPUTOKOB.

II. Bpemsi n06er2uus OT HAauyaJbHOTO [O PACYETHOTO CTBOPA Tp
MOJKHO ONpENEJHTh CIOCOGAMH, H3JQKEHHBIMH B YaCTH 2 HACTOAIIETO

PykoBoxctBa. sl JlefOBEIX TPOrHO30B OGBIUHO  HMCHOJB3YETCS Tp
cpefHee B3BEHICHHOE IIO cxopocm TEUCHHS U, KOTOPOE Ompesessercs
no gopmyJe
i Ti,*r,,u/u (1.13)
1L CpeILHﬂH ray6HHA Ha yuyacTke JTydIIe BCEro ONMpesensfercs Mo
kapraM uszobar. OmHaKO, K COXKAJEHHIO, TaKHe KapThl HMeITcd
Laneko He Bcerfa. K ToMy e caMmo onpepneiepne cpeiHell TayOuHB
yyacTKa peKH [JIHHOH B COTHH KHJOMETPOB I0 KapTrorpagHuecKuM
MarepdanaM $IBJsieTCSl BecbMa TpyLoeMko# paboroit. Ilostomy cpen-
HAS TayOWHA PEKH Ha NPOTAXKeHHH npobera 3a pacyeTHBIA NEePHOA,
“T. €. 3a BpeMs nofGeraHds Tp OT HaYaJbHOrO A0 PacyeTHOrO CTBOpa
MOXKeT OBiThb NpHOAUKEHHO ONpeAesiesa no Gopmye

h=Qn,/F, (1.14)

rae Q — cpelHHil pacxoi BOAB Ha ydacTKe 3a DacueTHBIH NepHol,
F — myomans 3epkajia BOAB HA yYacTKe. OT HAyaJbHOTO A0 pacyer-
HOTO CTBOpPa (BKJIOYAeT H IVIOLajb PYKaBOB).

3HaueHHe @ MOXHO ONpeleNATh Kak CpenHee aquJMemqecxoe

H3 pacxofoB BOAB 3a MepBbie CYTKH npobera OT HayaJbHOTO CTBOpA
Ha NépBOM OTpe3Ke IyTH Q1 ¥ M3 pacxXoAa BOAHL 3a IOCJAENHHE CYTKH
npobera Ha COOTBeTCTBYIOIIeM OJnrKallleM K DacueTHOMY CTBOPY OT-
peske nyTH Qs

Ecau ua y4acTKe PeKd OT HauajJbHOro A0 pacyeTHOTO CeHEHHd

BManaloT KPYHNHble IMPHTOKH, YUHTHIBAeMBEIE INIPH OIpEeAeJeHdH o
(eM. nyskT 1), TOo pacxom Qi .MOJKEH BKJIIOYATh H PACXOAB NPHUTOKOB
Ha pacCTOSIHHH OT DPacueTHOTO CeYeHHs, COOTBETCTBYIOIEM BPeMEHH
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Joberanus 1p, a miaomaxb F JO/KHA BKJIOYaTh M MJOmMAAL 3epKaJja
BOJbl IIPHTOKOB Ha MPOTSKEHHH, COOTBETCTBYIOIIEM BpeMeHH Jo0e-
TaHUsi 0 PACYETHOrO CEYEHHS. '

Ilns pek, Ha KOTOPHIX B pacCMaTpPHBAeMbli TNEPHOL MNJIOMIALH
' 3epKajia BOABl Ha yYaCTKe B CBA3H C KOJeOaHHAMH YDOBHS BOJHI
CYLIeCTBEHHO MEHSIOTCS OT FOfa K Tony, miomans F ciaepyer onpeje-
JaaTy no rpaduky csasu F=f(H). Tako#l rpa®uk MOXHO INOJYYHTHb
nyTeM ONpefeseHHss F A/ HECKOJNbKHX BHICOT YPOBHS Boanl H.

"~ IV. TeMnepaTypa BO34yxa 3a Kax/Jbie CyTKH Gepercsi mo Hauio-

JEHHAM MEeTeOPOJIOTHYeCcKOH cTaHuuM, GauXKaiiiel K ygacTKy npobera

. BOABl 3a JaHHBE CYTKM, WJIM IIO MHTeDIOJALMM 3HAaYeHHH Temmepa-
- TYPbl 10 COCEJHUM CTAHLHAM.

Ecan yyacTkM yudThIBaeMBIX B pacyeTe KPYIHBIX IPHTOKOB (CM.
nyHkTe I u II) HacTonbKO yAajeHbl OT COOTBETCTBYIOLIMX MO BPEMEHH
foferaHusi y4acTKOB OCHOBHOHM peKH, 4TO TeMIepaTypa BO3jyxa
B palioHe NMPHUTOKA CYIIECTBEHHO OTAUYAETCS OT TeMIepaTyphl BO3-
LyXxa B palioHe OCHOBHOH peKu, TeMIlepaTypa BO3Ayxa 3a COOTBET-
CTBYIOIIHE CYTKH NPHHHMAETCs KaK CpeAHsAs B3BelleHHas (mo mjo-
wagd 3epkaja) IO MAHHBIM METEOPOJIOTHUECKHX CTAHIU, Xxapakre-
PH3YIOUIHX pAaccMaTpUBaeMble Y4ACTKM OCHOBHOH DEKH H HPHTOKOB.
_ V. Vnmeneuwii Tenmnoo6MeH IpH TeMIepaType BO3JAyXa, PaBHOH
TeMnepatype IOBEPXHOCTH BOJAB, d ¥ Koaddunuent rtemnoobmena &
OIpenedIoTC 0 CAeAYOIHM HopMynaM: ‘

d=Iy+1I,+ LE (1.15)

(LE—LEY+P+(1, — 1)

e (1.16)

k=

rae lo -- IOTOK Temaa CONHEYHOH pajHal|H, NOIJIOMAEMOH BOIOH,
LE —noteps Temia Ha HCHAPEHHE C TOBEPXHOCTH BOJSI, LE’ — 10
e TIpH TeMIeparype BO31yXa, paBHOH TeMmepaTtype NOBEPXHOCTH
BOABI, [, — PasHOCTb TEIIOBBIX MOTOKOB M3JYUYeHHs BOJHOH MOBEPX-
HOCTH M BCTPEYHOro u3ayueHnss atmocheps (3ddexTHBHOE wu31yue-
Hye), I52-TO Xe Npu TeMmIlepaType BO3LYyXa, PaBHOH Temmepatype
TIOBEPXHOCTH  BOIBI, . P — yJesabHBIH Typﬁy.neHTHbIﬁ TennoobMer
¢ BO3LYXOM. [o BBIYHCJSCTCS B CBOK OYePe]b IO Q)opMy.ne

Io=1Io[1 —0,14(No— Ny) — 0.67N.] (1 —r), +  (1.17)

rae lo;— cymMMapHas coJHeYHas pajuanug OpU 66305J1a‘1HOM Hebe
(traba. 1.1), No— ofmas o6JayHOCTb B AOJNAX ENHHHIMI, . Ny — HHX-
Hsg 00/auyHOCTb B HOJISX eAHHHUEL, +— ajb0el0 BOJHOH NOBEPXHO-
CTH, €r0 MOXKHO HIPHHHMATbh HOCTOSHHEIM, paBHEIM 0,10.

T-I'roﬁbl u3bexkaTh, OCOOEHHO B OnepaTHBHOA pabore, BBIIOJIHEHUS
CJIOKHBIX pacqe'ros MOXHO NI0JIb30BATECS IIpHBO,lIPIMbIMH mee Ta6
JIHIAMH, :
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3uavenuss d ans epponedickoli wacte CCCP, 3amaanoit Cubupu
u CeseprHoro Kasaxcrana (paftonm [/——III, puc. 1.1) MoxkHO Ompére:
J9Th 1o Taba. 1.2 o ]

B Taba. 1.2 npuBoaATCA 3HaueHMs d, COOTBETCTBYIOIIHE CPelAHElH
MHOroJieTHeH CKOPOCTH BeTpa B IEPHOJ_OCEHHEr0 OXJIaXkKJEeHHS BOJH

‘B JAHHOM pafioHe (& Takxe CPEIHUM 3HAUEHHAM OOJATHOCTH H Cpel-

HEMY COOTHOHIEHHIO BJyiaXKHOCTH M TeMIepaTyphl BO3AyXa). 3HaueHHS

CpeflHEll CKOPOCTH BeTpPa IEPHONA OCEHHEro OXJAMXJCHHS BOJB TAHH -

JLJI 5TOH TEePPHTOPHH Ha puc: 1.2.
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Puc. 1.1. JeneHue TeppHTOPHM 110 3HAUEHHIO napamerpa d.

B raba. 1.4 npuBoasaTcs nonpaBkKH Ad K 3HaueHHSIM d Ha OTKJO-
HeHHe CKODOCTH Berpa OT cpelHei. [lonpaBxu JaHH OTJAENBHO [Jist
JIByX paiionoB (puc. 1.2), HeckOJbKO pasJHYAOIIHXCH IO XapakTepy
CBfI3M BJIAXKHOCTH-C TeMIepaTypoll BO34yxa.

Tabauya 1.1

Cygle_é.pﬂaﬂ conHeuHas papuanus npu -GesoGnaunom weGe [, Jxk/(cM2.cyr)

~

°

¢, 1.
Mecsu B — : N
.45 | T80 ‘ 55 60 65 - 70
CeHTsi6pb 2095 1802 - 1592 1383 1173 1006
OxkT6pD 1508 1173 964 754 545 419
Hos6pb 1047 670 503 335 126 —
Hexabpb 796 - 419 . 251 165 — —
SlaBapn 880 482 302 - 210 —_ —
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Tabauya 1.2

(x/(cmZ-cyT) npn-

‘SHayeHHs YAeJbHOro Tem1006MeHa TEMNEpaType RO3AYXa,
paBHOA TeMNEpaType WOBEPXHOCTH BOJAB, NPH cpefHed cKopocTH Berpa (M/c)
Paiion 1 '

Wapos | 15 1% | aoy1x | 98/1x | sojix | s/x | 1ox | 1syx | eoyx | esyx | siyx | sxi
67°C | 344 | 298 | 259 | 205 | 159 | 117 | 75 | 42 | 13 | —21 | —50
66 356 | 311 | 964 [ 218 | 172 | 130 [ 88 | 54 | 925 | —8 | —34
65 369 | 323 | 276 | 230 | 184 | 143 | 105 | 71 |. 42 8 | —oi
64 386 | 339 | 203 | 247 | 201 | 159 | 122 | 88 | 59 25 | —4
63 402 | 356 | 310 | 264 | 218 | 176 |'138 | 105 { 75 | 42| 13
62 | 419 | 372 | 327 | 281 | 235 | 193 | 156 | 122 | o2 | B9 | .29
61 436 | 390 | 344 | 208 |.251 | 209 | 172 | 138 | 109 | 75| 46
60 452 | 406 | 360 | 314 | 268 | 226 | 180 | 155 { 126 { 92| 63
59 474 | 427 | 381 | 335 | 289 | 247 | 210'] 172 | 142 | 109 | &0
58 490 | 444 | 398 | 352 | 306 | 264 | 226 | 193 | 189. | 126 | 96
- 57 507 | 461 | 419 | 368 | 323 | 281 | 243 | 210 | 176 | 142 | 113
56 714 | 478 | 432 | 386 | 344 | 207 | 260 | 206 | 193 | 159 | 130
55 | 540 | 494 | 448 | 402 | 360 | 314 | 276 |'243 | 210 | 176 | 147
54 557 | 511 | 465 | 419 | 877 | 831 | 293 | 260 | 226 | 193 | 163
Wapo- 1 yorxx | 1s7x1 | 2oyx1 | osyxx | soyxr | syxan | woyxin | tsyxin | eopxan | esyxan
67°C | —75 | —92 | —105 | —113 | —117 | =192 | —126 | —130 | —150 | —130
66 | —63 | ~84| —92| —io1 | —109 | —118 | —117 | —121 | —121"| —i22
65 —50|—71| —80| —s88| —96 | —101 | =110 | —113 | —113 | —i13
64 | —33|—54| —67| —~75| —84| —92| —96 [ —100 | —101 | —100
63 | 17| —38| —50| —63| —71| —80| —88| —92| —92| g2
62 0| —25| —38| —50| —bB9| —67| ~80 | —84| =84 | =84
61 17| —8| —95{ —38| —50| —59| —67| ~75| —75| —75
60 34 8| —8| —25| —34| —50| —B9| —67| —67| —67
59 50| 25 4| —13| —o5| —38] —46| —b4| —b5| —54
58 67| 48| 21 4| —13| —95| —33| —42| ~d2| —2
57 83| 59 38 17 0| —13| —25| =34 —38} —38
56 10| 75| 50 29 i3 0| —13| =21 | —o5| —95
55 17| 88| 67 46 25| 13 0| —12| —21| —a1
54 134 105 80 59 38 25 8| —4| —8| —8

AN



Pajion 2

14

Hapo- | 15/1x | o0/1x | 25/1x | s0y1x | s/x | 10/% | 18/x | 20/x | o5/x | s1/x | 51
64°C| 398 344 | 289 235 180 180 | 88 50 17 | —21 | —50"
63 414 360 306 251 201 151 110 67 34 | —42 |1 —33
62 436 381 327 272 222 172 126 88 50 13 | —17
61 457 402 348 293 239 193 | 147 105 71 29 "0
60 4741 419 365 310 260 214 168 122 88 46 17
59 494 | 440 386 331 281 230 184 142 105 62 34
58 511 457 402 | 348 298 247 201 159 1221 80 50
57 532 478 423 369 318 268 | 218 176 | 138° 96 67
56 553 499 444 390 335 285 235 193 155 113 84
55 570 515 461 406 356 | 306 256 209 172 130 101
54 578 528 478 427 377 327 | 276 230 187 147 117
53 599 548 499 448 398 348 298 251 | 210 | 163 134
52 620 570 520 469 419 369 318 272 230 184 151"
51 641 591 540 490 440 390 339 293 | 251 205 168
50 662 612 | 562 511 461 411 364 | 318 276 230 189
49 683 632 582 532 482 436 390 348 310 260 222
48 691 645 599 553 507 461 419 377 339 293 255 -
47 716 670 624 578 536 490 448 406 362 327 289
46 746 700 654 608 566 520 478 | 436 402 360 323
m;‘;°‘ 10/X1 | 15/XT | 20/X1 | 25/X1 | 8o/x1 | s/XIr | 10/XIT | 18/X1I | 20/XII | 25/XII
, J ,
64°C | —84 |—109 | —126 | —138 | —151 | —159 | —163 | —168 | —168- | —168
63 67 | —92 | —108 | —126 | —134 | —147 |. —151 | —155 | —155 | —155
62 —50 | —80 | —92 | —109 | —122 | —134 | —133 | —142 [ —147 —147
61 —33 | —B89 | —75 | —92 | —105 | —117 | —126 | —129 —129 | —129
" 60 —17 | —41 | —63 | —75 —88 | —101 | —109 | —122 | —126 | —126
- B9 0| —29| —50 | —63 —75 —88 | —96 | —109 | —113 | —113
- 58 17 ] —13 | —34 | —50 —59 —75 —388 —96 | —101 | —101
57 33 4| —17 | —33 —46 —63 —75 —88 | —92 | —92:
56 50 25 4 —1 —34 —50 —63 —75 —80 | —80
55 67 | 38 16 —4 —21 —38 —50 —67 | —T71 —71
54 84 54 29 13 —8 —25 —38 —50 —b9 —59
53 101 71 46 25 8 —8 —25 —38 —46 —46
52 117 88 70 42 21 4 —13.] —29 —34 —34
51 134 105 80 59 38 21 0 —13 —17 —17
50 155 126 96 75 54 34 17 4 0 0
49 189 155 130 105 84 63 46 34 29 29
48 222 189 159 138 117 101 80 63 59 59
47 251 243 197 172 151 134 117 |- 101 96 96
46 289 256 230 205 184 168 151 134 130 . 130




Paiton 3 @
Wwpo- | yor1x | s0/1x | g5/1x | so/1x | 5/x | 10X | 15/X | 20/X | 25/X | 31/X | 5/XI
67°C| 327 | 268 | 209 151 92 42 | —8 | —B0 | —84 |—126 | —I155
66 369 | 285 226 168 109 59 8 | —34 | —67 |—109 | —138
65 - 360 | 302 | 243 184 | 130 75 26 | —17 { —50 | —92 | —126
64 381 323 264 | 205 151 96 46 4| —34 | —75 | —105
63 - 402 | 344 | 285 | 226 172 | 117 67 25| —13 | —54 | —88
62 4231 364 | 306 | 247 193 138 88 46 8| —384| —67
61 444 | 385 | 327 268 | 214 159 109 69 29 | —13 —46
60 465 | 406 | 348 | 289 | 235 | 180 130 88 50 8| —26
59 486 | 427 | 369 | 310 | 256 | 201 151 109 71 29 —4.
58 511 | 452 | 894 [ 835 | 276 | 222 172 130 92 50 13
57 532 | 473 | 415 | 356 | 302 | 247 | 197 151 113 71 34
56 553 494 | 436 | 377 327 | 272 | 222 176 134 | 92 54
55 578 | 520 | 461 | 402 | 348 | 203 | 243 197 | 155 | 113 75
54 599 | 541 482 | 423 | 373 | 318 | 264 2181 180 | 134 92
53 628 | 570 | 511 | 452 | 394 | 344 | 289 | 243 | 201 155 113
52 649 | 591 532 | 473 419 | 369 | 314 268 | 222 176 134
51 670 | 612 | 553 | 494 | 444 | 394 | 339 293 | 247 { 197 155
. 50 683 | 628 | 574 | 519 469 | 419 | 364 314 | 268 | 218 176
49 716 | 662 .| 608 | 553 | 498 | 444 | 394 348 | 302 | 247 205
48 750 | 696 641 586 | 536 | 482 | 432 381 | 335 | 281 243
47 792 | 737 683 628 574 | 520 | 469 419 | 373 | 318 281
46 830 | 775 | 721 666 | 612 | 557 | 507 | 457 | 411 360 318
45 867 | 813 758 | 704 | 649 | 595 | 547 494 | 448 394 356
Lmpo- | yo/x1 | 15/x1 | 20/x1 | e2s/xx | 80/X1 | S/XIT | 10/XII | 15/XII | 20/XIX | 25/X11
67 °C |—184 |—205 | —218 | —226 | —235 | —239 | —243 | —247
66 —172 |—193 [ —205 | —214 | —222 | —230 | —235 | —239-
65 —159 |—180 | —197 | —205 | —214 | —222 | —226 | —230
64 —138 |—163 | —180 { —193 | —201 | —210 | —218 | —222
63 —122 |—147 | —163 | —176 | —189 | —197 | —205 | —214
62 —101 |{—130 | —147 | —159 | —176 | —184 | —197 | —205
61 —84 {109 | —130 | —142 | =159 | —172 | —184 [ —197
60 —63 | —88 | —109 | —126 | —142 | —159 | —172 | —188
59 —42 | —71 | —92 | —109 | —126 | —142 | —159 | —176
58 —21 | —b4 | —75 —92'| —109 | —130 | —147 | —163
57 —4 | —38 | —b9 —75 92 | —113 | —134 | —151
56 17 | —17 | —42 —59 —80 —96 | —117 | —138
55 38 S0 —21 —42 —63 —84 | —105 | —126
54 54 21 —4 | —25 | —46 —67 | —88 | —113 | —122
53 75 38 13 —8 —34 | —b54 | —75 —96 | —105°
52, 92 59 29 8| —17| —38| —59| —80| —88
51 113 75 46 21 0 —21 —46 —63 —67
50 134 92 63 38 - 17 —8| —29( —46| —50 [ —50
49 163 126 96 71 50 29 8 —8 —12¢] =12
48 201 163 134 109 84 67 46 29 25 25
47 239 | 201 172 147 126 105 84 67 63 63
46 226 | 243 214 188 163 142 126 105 100 100
45 318 | 281 251 226 205 184 163 142 138 138
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Hs pafionoB Bocrouno#t CuGupu u [Janvuero Bocrtoxa, o6o3na-
4eHHHX Ha puc. 1.1 (padiomer JV—VIII), snauenus d u Ad MOXHO
‘onpenenAth no jAaHgbM  Taba. 1.3 m 1.4, B rtaba 1.3, kak wu
B Tabu. 1.2, 3HayeHHS COOTBETCTBYIOT CPEJHHM MHOTOJIETHHM 3Haye-

HUSIM X2PAaKTePHCTHK JAHEBHOH M HOYHOH 06JaYyHOCTH H CpPefHeMy

' COOTHOWICHHMIO BJAXHOCTH W TEMIepaTypel BO3JyXa B JaHHOM paioHe

B paccmartpuBaeMmbit nepuon. Ho, B orimume or ta6a. 1.2, sHauenussd

B Taba. 1.3 paHbl He AJs cpeJHeHl MHOTOJIETHEH CKOPOCTH Berpa
paccMaTpHBAEMOro Iepuoja, a JJsi YCJOBHO B3STOrO 3HAYEHHS CKO-

60__80 100 120 140 !

50

40

20\

Puc. 1.2. Cpeansisi CKOPOCTh BETPA B MEPHOJ OCEHHETO OXJAMAEHHS BOAHL

g . ' .

poctu 3 M/c, TaK KaK CPelHss CKOPOCTh BEeTpa JAaeT 3[eCh B Npese-
Jlax BBIIEJEeHHBIX pafioHOB BechbMa INeCTPYI0 KapTHHY, 4TO, O4eBHIHO,
- cBfI3aHO ¢ 0cOOeHHOCTAMH penbeda paccMaTpUBaeMOH TEPPUTOPHH.

C momoupio gaHubix Taba. 1.3 u 1.5 Ad moxHO HafitH Ijist JIOGOH -

' CKODOCTH BeTpa, B TOM YHCJIe M [Js CpelJHeli MHOTOJeTHeH B TEPHOL
OXJIaXKACHHS BOAH, KOTOPYIO CleAyeT ONPEAesATb HENmOoCPENCTBEHHO
IO AaHHBIM HabJIOfNeHHH HAa CTaHIMH, I/ padoHa KOTOPOH HAXOAHTCH

3HaueHue d. 3HaueHHST d ONPelNEe/]SIOTCS HA . CepeluHy Hepuoja

pacuera. ‘

- Koaddunuents Temmoobmena k 111 BOAHBIX 00BEKTOB, paccyu-
TaHHye 0o (popmyne (1.16), MOXKHO onpenendiTr IO HAHHHIM

- 1aba. 1.6, rie OHH NaHBl B 3aBHCHMOCTH OT TEMIEPaTypel BOAB H

.BO3nyxa. - ‘

VI. KostdunuesT nogayu Tensaa H3 BOJHOH MacCH K IO-
BEPXHOCTH pasfena Boxa—Bo3AyX (k03pduuHeHT Tema00TAAYH)

a (Ix/(cM?-Tpan) onpejenseTcs 1o bopmyae
' a = (1660u + 170w) cp, . . (1.18)
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Tabauya 1.3

3HaueHus yzxeapHoro temnoo6meda (Jx/(cm?scyT)) npu Temmepatype Bo3Ayxa,
PaBHOM Temmeparype MOBEPXHOCTH BOJLI MPH CKOPOCTH BeTpa W, paBHORt 3 m/c

P
ipoReTen

Paiion 4
Wapo- gy ryrr | syix | to/ix | 4571 | ooix | esyix | sopnx | sk | wox | syx
70°c. | 302 | 239 | 184 | 134 | 88| 46 8 | —25 | —59 | —92
69 318 | 256 { 201 | 151 | 105 | . 63 25 —8 | —42 | —75
68 331 | 272 | 218 | 168 | 122 80 42 8 | —25 | —59
67 348 | 289 | 235 | 184 | 142 | 100 63 25 | —8 | —42
- 66 360 | 302 | 251 | 201 | 189 | 117 80 42 8 | —25
65 377 | 318 | 268 | 218 | 176 | 134 9% 59 % | —8.
64 394 | 339 | 289 | 239 | 193 | 155 | 117 80 46 8
63 411 | 356 | 306 | 256 | 214 | 172 | 134 100 63 29
62 432 | 377 | 827 | 276 | 230 | 193 | 155 117 84 | 46
61 448 | 394 | 344 | 293 | 251" | 210 | 172 138 | 100 67
80 465 | 415 | 364 | 314 | 268 | 230 | 193 159 | 1922 | . 84
59 486 | 456 | 381 | 331 | 284 | 247 | 210 | 176 | 138 | 100
58 507 | 452 | 402 | 352 | 302 | 264 |.226 193 | 155 | 122
57 524 | 473 | 419°| 369 | 323 | 285 | 247 210 | 176 | 138
56 545 | 490 | 440 | 390 | 344 | 302 | 264 | 226 | 193 | 159
55 566 | 507 | 457 | 406 | 360 | 318 | 281 243 | 210 | 176
m:‘§°‘ 20/ | es/x 317X 5/X1 | loyxr | 1s/x1 | eo/x1 | es/X1 | 80/X1
70°¢c. | —113 | —138 | —163 | —184 | —205 | —226
69 | —96 | —126 | —1561 | —176 | —197 | —222
68 —84 | —113 | —142 | —168 | —193 | —214
67 —71 | —100 | —130 | —159 | —184 | —210
66 —54 | —88 | —122 | —151 | —180 | —205
85 —42 | —75 | —109 | —142 [~—172 | —201
64 —25 | —54 | —88 | —122 | —151 | —180
63 —4 | —38 | —71 | —105 | —134 | —159
62 12| —i7| —B80 | —84 |'—113 | —142 |~
61 34 0| —34 | —67 | —96 | —122
60. 50 17 { —12 | —46 | —75 | —100 | —122° | —134 | —147
59 67 34 4| —29 | —s9 | —84 | —105 | —122 [—134
58 88 50 21 | —12 | —42 | —67 | —02 | —109 |—122
57- 105 [ .71 34 |~ 4| —25| 54| —75°| —92 |—109
56 126 88 50 21 —8 | —38 | —63 | —80 | —96
55 142 109 67 38 21 2L | —46 | —67 | —84
o Jamas Nt Hewsurpan ua k o



Pajion 5

AUHpo- 4 gy vinr CsX | 10/1X | 1s/1X | 20/1X | 251X | 80/IX 5/X 10/ | 15/X
70° c. 302 230 | 159 101 46 0 —38 ¥7I —105 | —138
69 312 247 180 122 67 17 —21 —59 —92 | —126
68 335 268 201 138 84 38 —4 —42 —75 | —109
67 352 285 218 159 101 59 17 ;25 —b9 —92
66 369 302 239 176 126~ 75 34 —8 —42 —84
. 65 385 323 260 193 142 - 92 50 8 —29 —67
64 406 344 | 280 218 168 117 C 75 34 —4 —42
63 427 |~369 | 302 243 188 142 101 59~ 17 —17
62 452 390 327 264 209 163 117 79 42 4
61 473 411 347 289 235 184 142 101 67 25
60 494 436 369 314 260 ‘ 209 168 126 88 50
59 575 452 | 394 335 281 295 188 147 109 67
58 536 478 411 356 302 256 210 168 134 92
57 557 | 494 | 432 | 373 | 323 | 276 | 235 | 193 | 155 | 113
56 578 515 452 | 394 344 302 251 210 176 134
55 599 536 473 415 364 318 276 235 193 155
Ltpo- ‘ 207X 95/X 31/X 5/XI 10/X1 | 5/x1 | oeo/X1 | es/x1 | 80/X1
70°¢. { —168 {1 —197 | —230 ——260_ -—9285 | —310

69 —i51 | —184 | —218 | —251 | —276 | —306

68 —138 | —168 | —209 | —239 | —268 | —297

67 —126 | —159 { —197 | —226 | —260 | —293

66 109 | —142 | —184 | —218 | —o51 | —284

65 —106 | —134 | —176 | —209 | —243 | —276

64 —75 | —109 | —151 | —184 | —218 | —256

63 —50 —02 | —130 | —168 | —201 | —230

62 —34 | —67 | —109 | —142 | —176 | —209

61 —8 —42 —84 | —117 | —155 | —184

60 17| —25| 63| —101| —134 | —163 | —188 | —205 |—222
59 34 0| —42| —80| —117 | —147 | —172 | —188 |—205
58 54 17 —25 | —67 |' —101 | —130 | —155 | —172 |—193
57 75 - 38 -8 —46 —84 | —113 | —198 | —159 | —176
56 101 59 8 —25 —67 —06 | —122 | —142 } —163
55 117 80 29 —8 —50 —80 | —105 [ —126 | —147
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Paiiox 6

’m§‘,§’°' syvin| s/1x | 101X | s | 201X | 51X | 804X [ sX | 1o/x [ 15/X
70°c. | 411 | 327 | 247 | 172 | 109 50 0 | —42 | —84 | —126
69 432 | 348 | 268 | 193 | 130 71 21 | —21 | —63 | —105
68 452 éeg 293 | 218 | 151 92 42 —4 | —46 | —88
67 469 | 394 | 314 | 239 | 176 | 113 63 17 | —25 | —71
66 400 | 415 | 339 | 204 | 197 | 198 84 34 | —8 | —50
65 515 | 436 | 360 | 235 218 | 159 | 105 54 8 | —34
64 540 | 461 | 385 | 314 | 247 | 188 | 134 84 34 | —8
63 566 | 490 | 415 | 344 | 276 | 218 | 163 104 63 16
62 505 | 515 | 440 | 369 | 802 | 243 | 108 | 138 88| 46
61 620 | 545 | 469 | 393 | 331 | 272 | 218 103 | 13| 7
60 645 | 570 | 494 | 427 | 360 | 382 | 247 193 | 142 96
IHupo- 1 oo/x l 25/X 31/X 5/X1 | to/xr | 1s/X1 | 20/XI ( 95/x1 | 3§/xf
70°c. | —159 | —193 | —226 | —o51 | —276 | 300
69 —142 [ —176 ;214 —235 | —264 [ —203 |
63 —126 | —163 | —201 | —222 | —256 | 931 -
67 —113 | —147 | —188 | —210 | —243 | —272
66 —96 | —134 | —I176 ;205 —235 | —260
65 ~80 | —117 | —163 | —193 | —222 | —251
64 —54 | —92 | —138 | —168 | —197 | —230
63 —29 | —67 | —113 | —142 [ —176 | —205
62 —4| —42| —84| —122| —151 | —184
61 25| —17| —B9| —96| —130 | —159
60 - B0 8| —34| —71 —105] —138
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Paiton 7

—84.

90

- HmPo- oy vt 51X | 1071 | 18/1% 20/1X | 98/1X | 301X | 5% | 10/x | /X | 20/X
60°c.| 595 | 520 | 444 | 873 | 306 | 243 | 180 | 126 | 71 | 17 | —34
50 | 620 | 545 | 469 | 398 | 331 268 | 205 | 151 | 96 | 42
58 | 640 | 574 | 490 | 427 | 360 | 207 | 235 | 180 | 122 | 71| a1
57 | 674 | 599 | 524 | 452 | 385 | 323 | 260 | 205 | 151 | 96 | 46
56 704 | 623 | 553 | 482 | 415 | 352 | 280 | 235 | 176 | 126 | 1
55 | 720 | 654 | 573 | 507 | 440 | 377 | 314 | 260 | 201 | 151 | 96
54 758 | 683 | 608 | 536 | 469 | 406 | 344 | 289 | 230 | 180 |. 126
53 788 | 712 | 637 | 566 | 499 | 436 | 373 | 318 | 260 | 210 | 155
so | 891 | 742 | 670 | 595 | 598 | 465 | 406 348 | 203 | 285 | 180
51 | 850 | 771 | 700 | 624 | 567 | 494 | 436 | 377 | 323 264 | 210
50 880 | 800 | 720 | 654-| 587 | 524 | 465 | 406 | 352 | 203 | 230
L”;‘ap"' 2/X | 3K | 5/XI | 10/X1 | 15/XI 20/x1‘25/x1 30/X1 | 5/X1I | f0/X11 ‘15/XII
60° .| —80 | —126 | —168 | —201 | —239 | —264 | —289 | —305 | —323 | —339 | —356
59 | —B4 | 100|142 | —180 | —218 | —251 | —268 [ —289 | —306 | —323 | —339
58 | —29 | —80|—122|—155|—197 | —230 | —251 | —272 | —289 | 306 | —397
57 | —8| —54| —96|—134}—176|—210 —230| —251 | —272 | —se3| a0
56 | 95| —84| —75|—113|=155|—188| —214| —235| —256 | —276| —207
55 50| —8| =50| —92|—134|—168[—i93| —218{ —239| —260| —281
54 75 | 17| —o8| —67{—118]—147|—172| —197 | —218| —23¢| —960
53 105 | 42| o] —az| —s8|—122|—151|—176|—107| —218| —o4s
52 130 | 71| 25| —o1| —63|—100|—126|—151|—180|—201| —g00
51 159 96| - 50 4| —42| —75|—105|—130 [—159 | —180| —205
50 184 | 122 75| 29| —17| —B4| —84[—109|—138{—159| —184




_Paiion 8

[hupo-

20/1X

5/X

524

457

360

Ta o [syvif six | o1o/1x 15/15{ 25/1X | 801X 10/x | 15/x | 20/x
55°¢.| 813 | 721 | 633 | 553 | 469 | 385 | 318 | 251 | 180 | 113 | 46
54 846 | 758 | 670 | 591 | 507 | 428 | 356 | 285 | 218 | 147 | 80
53 884 | 796 | 708 | 624 | 540 | 457 | 394 | 322 | 251 | 184 | 117
52 918 | 830 | 742 | 662 | 578 | 494 | 427 | 356 | 289 | 218 | 147
51 955 | 867 | 779 | 696 | 612 | 532 | 465 | 394 | 323 | 256 | 188
50 980 | 905 | 817 | 733 | 649 | 570 | 503 | 427 | 360 | 289 | 222
49 | 1039| 951 | 863 | 779 | 696 | 616 | 545 | 473 | 406 | 335 | 268
48 " | 1089 | 1001 | 909 | 821 | 7a7 | 658 | 5o1 | 620 | 452 | 381 | 314
47 | 1140 | 1048 | 960 | 867 | 784 | 704 | 633 | 561 | 494 | 427 | 360
46 | 1190 | 1098 | 1006 | 913 | 825 | 746 | 679 | 608 | 540 | 473 | 406
45 | 1240 | 1144 | ‘1052 | 955 | 872 | 792 | 721 | 654 | 587 | 520 | 452
44 | 1976 | 1182 | 1094 | 1001 | 922 | 842 | 775 | 708 | 645 | 578 | 515
43 | 1311 | 1223 | 1140 | 1052 | 972 | 897 | 830 | 762 | 700 | 637 | 574
“Wapo- | 95/X | 3U/X | 8/XI io}xr 15/X1 | 20/X1 25_'/x1 30/X1 | 5/X11 | 10/X11 | 16/X1I
B5° c.| —8 | —75 | —i22|—172(—218 | —251 [—276 | —302 | —827 ;-352. —371
54 | 95 | —42 | —o2|—142|—193 | —226 | —951 | —276| —306 | —331 | —356
53 59 | —12 | —63|—113|—163| —201 | 226 | —256 | —281|—310| —335
52 92 | 21| —34| —88|=138|—176| —005 | —230 | —260 | —o85| —314
51 126 | 50| —4| —59|=109|—151| 180 [—210|—285| —964| —293
50 | 150 | 84| 25| 29| —84|-=122[—155 (184 [—214|-043| —272
49 205 | 134| 75| 95| —20| —67|—100|~130| —159| —188| —218
48 | 256 | 184 | 126 78| 5| —12| —ue| —75|—105|134] <163
47 | 306 | 230| 180 180| 80| 46| 12| —21| —B0| —80| —113
46 | ss2 | 281 | 230| 180| 134| 100| 67} 34| 4| —25| —59
45 | 308 | 331 | o80| 235| 188] 1s5| 122| 88| 89| 20| —4
44 | 461 | 394 | 344| o207| 251 282 184| 151 122]| 92| s9
43 406 3ig| 285| 951| 218| 188] 189| 1%6
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Tabauya 14

TlonpaBkn Ad Ha OTKJOHEHHe CKOPOCTH BETPA OT Cpemeil, Tk [ (cm2ecyT)

OTKJIOHEHHE CKODOCTH BeTpa OT CpenHeit, M/c
Pa#ton na

pue. 1.2 |
—6 —5‘-4‘ -3 | —2| -1 0

+1| +2 ] +3 '+4‘ +5-| +6

a |71 59|46 38 | 25| 13 | 0 |—13|—25|—38|—46|—59 | —71
6 | —|1o1|8 |59 [42]| 21| 0|—21|—42|—59|—80|—101] —

/.

Tabauya 1.5

Honpaskn Ad 'x 3HaYeHMsM d, HalJeHHbIM MO NAHHBM Tabd. 1.1, ,Ll‘)x/(cM?-cy'r)-

PaiioH Ha : . CkopocTh BeTpa, M/c "

pre LT ] 2 ] 8 |+ ] s | s | 7
wv—vr | 88| s | 20 | o | —2 | —s8 | —88 | —u7
VIV | 134 | 88 46 0 —46 —88 | —184 | —176
- Pation Ha . CKOpocTh BeTpa, M/c

pc. 1.4 8 ] o ] 1o | on | 12 ] 18| 14 | 15
IV—vI | —u2 | —172 | —201 | —230 | —260 | —289 | —318 | —348
VII-vii | —218 | —20 | —310 | —352 | —394 | —440 | —486 | —529

rie u — CpemHss cxopocrb Teqeﬁnﬂ, M/c W — CKOPOCTh ~ BeTpa -
BhicOTe  ¢aorepa, M/C; ¢ -—— yAeJbHAs  TEIJIOEMKOCTH BOIU:I,
4,19 IOx/(cm®-rpan), p — IJIOTHOCTH BOJIBI (npnnnmae'rca paBHO# 1).

Tlpu onpenenenuu Koatpcpuuuema o AJs JIEBOH wacTH popMyd
(1.7) m (1.8)—(1.11) B xauecTBe 3HAueHHS U IPHHAMAeTCs] cpefHas
CKODOCTh TeUeHUs Ha MNPOTsKeHUW npobera BOALI 3a pacyeTHHBIR me-
puon. OHa onpegensieTcss KaK. YacTHOe OT JEJEeHHS JJIMHBI PeKH Ha
yYacTKe OT HauyaJbHOTO JO PacueTHOro CeueHHs Ha COOTBeTCTByIOIILee
BpeMs jgoberaHus.

Ilpu omnpeneneHHH Oy (npaBa;{ yacth Qopmya): B KauecTBe pac- .

YETHOTO 3Ha‘-IeHI/I${ u anHKMaeTCH Cpe}lﬂﬂﬂ CKOpPOCTh Te‘{eHKH B pac-

YETHOM CEYEHHH. CKOpOCTb BeTpa W UpH IITHJIE Ha MGTEOpOJIOI‘I/I‘-Ie-

CKOHl CTaHUMH NIPUHHMAETCs B pacuerax pasuoi 0,5 M/c.

VII. YaenbHbi OPUXOA Temjia OT JIOXKA Gn, C TMOAIEMHLIMH BO-
JlaMH gr ¥ BCJeICTBHE nuccunaunn SHEPTHA (s ompeje/sieTcs BechbMa
npuGnusutensHo. [las  ompefeNeHHs ¢ MOXHO  I0JH30BATHCA

BERN

22




Tabauya 1.6

Kosqnbnuﬂqm renaoobMena k, JIx /cM2+cyTerpan

TemnepaTtypa “C

CkopocTb BeTpa (M/c) Ha BbicoTe duorepa (10 M)

Bosnyxa ©.| somnt vg | 0 1 ‘2_ | 3 4 5 6 l 7 ' 8 9 10
: Esponeiickas uacts CCCP (xpome 3asomxes) n CrOupb
20 20 210} 247 | 285 | 323 | 360 | 394 | 432 | 469 | 507 | 545 | 580
15 117] 151 184 | 218 | 251 | 285 | 314 | 348 | 381 | 415 | 447
10 100 130| 159 | 193 | 222 | 251 | 281 | 310 | 344 | 374 | 403
5 | 92] 122} 151 | 180 | 210 | 235 | 264 | 293 | 322 | 353 | 382
. 0 88| 117 142 | 172 | 197 | 226 | 256 | 281 | 310 | 335 | 364
15 20 - | 193] 226| 260 | 203 | 327 | 360 | 394 | 427 | 380 | 495 | 526.
15 1721 201 | 230 | 264 | 293 | 323 | 352 | 881 | 415 | 445 | 472
10 101 | 130} 155 | 184 | 214 | 243 | 268 | 297 | 328 | 352 | 382
-5 92| 117 147 [ 172 | 197 | 226 | 251 | 276 | 302 | 332 | 356
-0 841 109] 134 | 159 | 184 | 210 | 239 | 264 | 290 | 314 | 339
10 20 193 | 222| 251 | 285 | 314 | 343 | 375 | 402 | 437 | 466 | 494
15 168| 197 | 222 | 251 | 276 | 306 | 335 | 360 | 390 | 415 | 443
10 130( 155 180 { 205 | 230 | 260 [ 285 | 310 | 336 [ 860 | 385
0 841 109| 134 | 155 | 180 | 205 | 230 | 256 | 278 | 304 | 326
5 20 188| 218 247 | 272 | 302 | 331 | 360.| 389 | 415 | 445 | 472
15 | 168} 193] 222 | 247 | 272 | 302 | 327 | 352 | 378 | 406 | 430
N 10 142| 168 193 | 218 | 243 | 268 | 293 | 318} 344 370 | 394
5 109|134 | 155 | 180 | 205 | 226 | 251 | 276 | 303 | 323 | 348
0 841109} 130 | 155 | 176 | 201 | 226 | 247 | 273 | 294 | 318
0 15 163 188 214 | 240 | 264 | 294'| 318 | 344 | 372 | 394 | 419
10 146 172 197 |.222 | 248 | 268 | 294 | 319 | 346 { 368 | 392
5 130 155 176 | 201 | 226 | 251 | 272 | 298 | 326 | 344 | 368
0 | 113| 134| 159 | 180 | 206 | 226 | 248 | 272 | 296 | 318 | 337,
—5 15 163 | 188| 214 | 240 | 264 | 285 | 310 | 335 | 364 | 385 | 408
10 150] 176 197 | 222 | 248 | 269 | 294 | 318 | 347 | 364 | 387
5 1341 159 180 | 205 | 226 | 252 | 277 | 298 | 326 | 344 | 366
) 0 122 143] 168 | 188 | 218 | 235 | 256 | 276 | 300 | 323 | 342
—10 10 150 176 197 | 218 | 242 | 268 | 289 | 310 | 338 | 360 | 378
5 134 155} 180 | 211 | 222 | 244 | 268 | 290 | 312 | 334 | 354
0 126 | 147 167 | 189 | 209 | 231 | 252 | 272 | 296 | 314 | 332
—15 10 150| 172] 193 | 214 | 234 | 260 | 281 | 302 | 326 | 343 | 362 -
5 134 155| 176 | 197 | 218 | 238 | 260 | 281 | 304 | 320 | 342
-0 122 147} 163 | 184 | 206 | 226 | 243 | 264 | 288 | 300 | 320
—20 10 147|167 | 188 | 219 | 230 | 251 | 268 | 289 { 310 | 330 | 352
5 1341 155 176 | 192 | 214 | 235 | 2566 | 276 | 292 | 314 | 334
0 126 142 164 | 184 | 202 | 218 | 238 | 259 | 276 | 293 | 314
_ 3asomxbe W CeBepuuii Kasaxcran .
10 15~ | 159| 184 205 | 226 | 251 | 272 | 293 | 318 | 348 | 364 [ 386
: 10 142 163 | 188 | 209 | 234 | 266 | 177 | 302 | 322 | 348 | 368
5 881 109] 129 | 155 | 176 | 197 | 218 | 238 | 164 | 285 | 306
0 75| 96| 117 | 142 | 163 | 184 | 205 | 226 | 251 | 272 | 293
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TexvinepaTypa °C . CKOpOCTh BeTpa (M/C) Ha BhIcoTe daiorepa (10 m)

so3nyxa O | Boan Vs 4] I 1 ‘ 2 3 6 7 8 9 10

5 15 159 181 205 | 226 | 248 | 268 | 294 | 314 | 336 | 361 | 382

10 142 163 184 | 210 | 230 | 252 | 272 | 293 | 320 | 340 | 360
5 117 138 159 | 180 | 201 | 222 | 244 | 264 | 285 | 306 | 327
0 751 .96 117 | 138 | 1569 | 180 | 202 { 222 | 243 | 264 | 286

0o | 15 165| 176) 197 | 222 | 243 | 264 | 185 | 306 | 332 | 352 | 373
10 143|-163| 185 | 206 | 226 | 248 | 268 | 290 | 310 | 332 |- 352"
5 1251 147|168 | 189 | 214 | 226 | 248 | 268 | 290 | 310 | 331
0 1191 125] 147 | 164 | 185 | 201 | 218 | 239 | 256 | 278 | 277

. —5 10 142| 163 185 | 205 | 226 | 248 | 269 {289 | 310 | 330 | 352
- 5 130 151 171.] 193 | 214 | 235 | 251 | 272 | 293 | 314 | 335
0 118 138 159 |.176 | 197 | 218 | 239 | 260 | 276 | 298 | 318 -

—10 10 1421 163 | 185 | 205 | 226 | 243 | 264 | 285 | 306 | 326 | 348
5 1301 151 (171 | 188 | 209 | 231 | 251 | 272 | 289 | 310 | 330
0 122 143| 159 | 180 | 201 | 218 | 238 | 260 | 281 | 298 | 318

—15 10 142| 163] 185 | 202'| 222 | 243 | 264 | 285 | 302 | 322 | 343
5 134| 155 | 171 | 193 | 209 | 230 | 251 | 268 | 289 | 306 | 827
0 |126] 143] 164 | 185 | 201 | 218 | 239 | 258 | 277 | 294 | 314

=20 10 142] 163 | 180 | 202 | 218 | 239 | 260 | 276 | 298 | 314 | 335"
5 ‘134 151 | 171 | 189 | 209 | 226 | 244 | 264 | 280 [ 302 | 316
0 126 143 164 | 180 | 201 [ 218 | 235 | 256 | 272 | 294 | 310

IaHHpIMH Ta6J. 1.7, B KOTOPO# HPHBOJAATCH CpPefHME 3HAUEHUA ¢ B 3a- .
BHCHUMOCTH OT [JyOHHEI BojOeMa, reorpaduuecKofl IIMPOTH U KaJeH--
napHoro BpemenH. Haa pek esponefickor wactu CCCP u 3amajHoit
Cubupu B NepHoOJ OCEHHEro OXJaKAeHHd ¢r MOXKHO IPHHUMATb DaB-.

Tabruya 1.7
TlpuGAMKEHHBEe HAYCHHS YACALHOTO TennoobMena BOAGI € JOKEM ¢u,
)lx/(cmz-cyr) (no A 1L Bpacnascxomy)

- * \

Cpenuﬂa myﬁm-la ) N Cpensasa rayonHa
BOJOEMA, M . BOJAOEMA, M
Mecs,. g - Meesi g

é‘ 0—5] 10| 15 E § 0x5[ 10| 15 | 20

Hioms 40° c| —99| —84| —71|—63] Oxrsi6ps | 40°c.{117|105| 92| 75
50 —101|-—88| —80 | —67 50 " {101} 88| 80 67
60 —105| —92{ —80 | —71 60 ‘961 84| 75| 63 .

70 —113|]—101} —88 | —75 : 170 88| 80/ 67| 59

Asrycr 40 | —42| —38| —34 | —29| Hon6ps 40 |130{113|109] 88

) 50 —38| —34| —29|—25 50 113|101} 88} 75

60 —34] —29| —25 | —21 .60 101} 88| 80 67

70 —34] —29] —25 | —21. ) 70 84| 75| 67| b4

Centsibpp | 40 29| 95| 21| 21| Mexabps | 40 |117]105| 92| 80

50 38 34| 29 25 50 88| 80| 67| 59

60 46 42 38 29 60 59| 50| 46| 38

70 b4 50| 42 38 70 381 34] 291 25
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HpiM 125—188 JIx/(cm?- cyT)1 a yIle.JIbeIH CYMMapHHH pycJaoBoi
TEIVIONPUXOA ¢ — paBHbiM 209—295 [Ix/(¢m2-cyT) (BkaIax gs 3mech
HeBeauk). s pex Bocrouno#” Cu6upu, B uactHocTH s Enuces u
Anrapw, yaenbEBIH PYcHOBOH TemJONPHXOX ¢ mo pacyeram M. M. I-Iep
HoBa cocraBiser 84 JIxk/(cM2.cyT).

3HauYeHHs ¢r H y CJelyeT NP BO3MOXKHOCTH YTOYHSATH IO JIaHHBIM,
OTHOCAIIMMCS K KOHKDETHOMY Y4YacTKy peKH, AJS KOTOPOro NIpPOH3-
BOJAMTCSI pacyeT BPeMeHH INOSIBJEHHS JbJa crnocofaMu; NpHBeLeHHEIMH
B MoHOrpaduu [9] MM NO CHPaBOYHHIM JaHHBEIM, OCOGEHHO AJS rop-
HBX PeK M peK NpPeAropuii co crnenH(uyecKHMH YCIOBHAMH NOL3eM-
HOTO CTOKA.

3HaueHHe ¢, MOXKHO paccuuTaTth M0 Gopmyie >

g, = puhi/l, . o (119)

rge p — IVIOTHOCTb BOABI, KI'/M%; 4 — cpelHsisi CKOPOCTh TeueHHs, M/C;
h — cpepuas ray6uHa NOTOKa, M; i——yKJIOH BOIHOH IIOBEPXHOCTH;
I — mexanuyeckuii SKBUBAJIEHT TEIJIA, PaBHbIK 1.

Hs oGbIYHBIX YC/IOBHH PaBHHHHBIX PEK NPHXOX TeMJja BCJEACTBHE
JUCCHNAUHH SHEPTHH NOTOKAa NpeHeOpeXMMO MaJ, Ha pexax ¢ OwICT-
PEIM TeueHneM, ocobenHo npu Ooaplinx ray0MHaxX i yKJIOHax, ara
BeJIMUHHA (g>) CYUIECTBEHHA.

Ipu pacueTe CPEJHEro 3HAUeHH: g5 JUIA NPOTAXKEHHs npo6era 3a -
pacueTHH# mepuox B (opmyay (1.19) HyXHO MOACTAaBHTH CpEAHHE
3HAYEHHS U, A, [ HA NPOTAKEHHH npebera 3a pacdeTHHIH NePHOZ.

VIII. ¥YnenpHas TemjgooTpada BOAHOH NMOBEPXHOCTH B MOMEHT, Ha
KOTOpHIHl Beflercss pacuer B, ONpefeNseTcss KaK CyMMa TemJIOBbIX
NOTOKOB Hcnapenust LE, TypOy/eHTHOro o6méHa P u s¢pdextuBHOrO
u3aydenus Is.

TeMnepaTypa noaepxaocm BOAB Ups MPH 3TOM TNPHHHUMAETCH
paBuoit 0°C. 3nauenns LE, P, 7, oupeneasiorcss no rpadukam Ha
puc. 1.3 u 1.4,

1.2.3. Ilpumep pacuera M KPaTKOCPOYHOro fPOrHosa
BpEMEHH NOABJIEHHUA IJABYYEro Jbja
Ha peKax (6e3 icnoun3oBanus IBM)

PaccuuTaeM BpeMms Jenoo6pasoBanust Ha Boare y ActpaxaHu
B 1986 r. Pacuer npousseiem mno dopmyae (1.11) c yuerom cpenHeit

TEMIIEpPaTypH 3a pacuyeTHHH IePHOA O, Tak KaK TeMneparypa BO3-
oyxa koseGaercss B 3TOT HepHox B HeGosplux mpejenax (Tabu. 1. 8)

- B npakruke KpaTKOCpO‘-IHbIX IPOTHO30B  3TO HauGoJiee THIHYHBIH

cayuai.

3a HayaJbHBIH IPHMEM CTBOP FHAPONOTHYECKOTO TIOCTA LIepﬂbm
sIp, pacmosoxennblfi B 311 kM or AcTpaxamh. Mcxonuble RaHHBIE
O pacxofax BOJHI, CKOPOCTAX TeUeHHs HepeM II0 CHAPOMETPHUECKOMY
CTBOPY Bepxneneémxbe

| 3HadeHnsi, GIH3KHe K HHMXHEMY TpeAeny, noaydensl s Huxuedr Bourw,
Huxuelt O6n, 61uskne K BepXHeMy npefeny — AJsi Bepxueit Boarm.
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ITo rpaduxy cBsasm wu=/[(H) onpeleiseM CPemHIol0 CKOPOCTb

. TEUEHHST 1 B 3TOM CTBOpPE, COOTBETCTBYIOLUYIO KaXKAOMYy YPOBHIO BOZHI,

HCTOJIb30BAHHOMY [Jisl OlpefeseHus tp. - Ompenensem cpennee H3
HalJeHHLIX 3HAYEHHH u, moaydaeM =0,47 m/c.

CpemHAs CKOPOCTh TeueHHs 8a PaCYETHHIH MmepHOJ, B 1986 r. paBHa
0,49 m/c. Cpennee Bpems goGeranmus or Uepnoro SIpa nmo Acrpaxanu
cocraBasger 7,6 cyr. PacuetrHoe BpeMsa [qoGeraHus OnpelesisieM IO
Hopmyae (1.13) 1p,=7,3 cyT.

Bocnonssyemest cHauasa s pacquOB tpaKTquCKHMH I aHHBIMU
0 TeMIepaTtype BO3IyXa. :

Ha Huxne#t Boare umxe I'9C um. XXII cwveapa KIICC ects
TOJIBKO JiB€ HH(OPMAaLHOHHBIE METEOPOJIOTHUECKHE CTAHIMH, CPeAHsAA
CyTOYHaAs] TeMIepaTypa BO3[yXa Ha HHX HMeJa B KOHUEe HosaA6pd
1986 r. 3snauenusi, npuBejeHHbe B Taba. 1.8. :

Haunem c pacuera BO3MOXKHOCTH TNOSIBJEHHS Jbaa y Acrpaxanu
29 posb6ps. Ilockosabky TeMiepatypa BOAB uaMepsiercsi B 8 u 20 u,
©TO IPH pacuere IO CPELHHM CYTOUHBIM TeMIepaTypaM 'Bosayxa o
MOXKHO NPHHUMATL MO BeqepHnM Ha6JIIO,[leHHHM HaKaHyHe nepBHIX
PACUYETHHIX CYTOK.

B coorBeTCTBHE CO BpEMeHeM }J,oéeramm yquThiBaem 9o mO u3Me-

penrto B 8 u 22 noabpsa. Ilo ¢opmyse (1.14) onpenensieM CpeXHIO
TIyOMHY Ha paccMaTpHBAeMOM IPOTSIKEHHH pekd. Pacxon Boanl @
HaxoJuM IO YPOBHIO B BepxHese(sKbeM, B3SITOMYy B COOTBETCTBUH
o BpeMmeHeMm no0eranuss Ha 7 cyT panbiie, Q=>5400 m3/c. Ilromazs
3epxajia pekd OIpejesseM IO JioLMaHCKofi Kapre, OHA paBHa
325000 000 M2, h=10,4 m. _

TeMnepaTypy BO31yxa 3a BpeMﬂ jpoberaHus OT LIepHoro sIpa npu-
HHUMaeM IO JaHHBIM JABYX METeOpOJIOTHYeCKHX cTaHuui (1adna. 1.8)

B COOTBETCTBHH C PACIIOIOXKEHHEM HX [0 JUIHHE DEKH. Cpenusis tem-

mepaTypa 3a pacueTHHl#i nepuon pasHa ©=-—54°C. Onpenensem
CPEeIHIOI CKOPOCTb BeTpa ®@ 3a IEPHOA pacyera HO TeM XKe MeTeo-
POJIOTHYECKHM CTAHIHSIM, YTO M TeMIepaTypy, oHa paBHa 4,9 M/c.

Ha puc. 1.1 HaxomguM, uro Boara or Yeprnoro flpa no ACTpaxaHH‘

pacnonoxena B III paione. ITo pansbiM Ta6a. 1.2 HaxoauMm cpefrHee

3HaueHHe NapaMeTpa d Ha CepeJuHY PacyeTHOro mepudoja Ha LIHPOTe -

yuacTKa; oHO paBHO 147 Jx/(cm2-cyT).
Ha puc. 1.2 Haxomum, 4TO HpUHATAT CPefHAs CKOPOCTb BeTpa

paBea 5 M/c. B ta6n. 1.4 wnaxomum nonpaBky Ad Ha OTKIOHeHHe

CKOpPOCTH BeTpa OT CpenHero 3HaudeHus, Ha pPICl2 omnpeneasieM, 4To

'Ta6/_z_uqa 18

CpepHsisi CyTOuHAs TeMNepaTypa BO3Ayxa B HosGpe 1986 r., °C

Me*,i;;”“' oo/xt | euyxi.| eorx1 | esyxr | eaxt | oesyxi| esyxi| e7yxi| esyxa
Boarorpay | —1,8| —1,9| —3,7| —6,6| —8,0 |—9,6| —9,4|—8,9| —9,2
Acrpaxanp —0,2| —0,4| —0,5| —0,7| —1,8|—4,1{—4,9(—6,7| —4,1
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IONPaBKy ClAeAyeT HCKaTb B CTPoKe 6 Taba. 1.4, Ad nmoayyaeMm pas-
cHEIM 1 JIxk/(eM2-cyT), a paccudaTaHHOE 3HaYeHHe d PaBHO
148 Ox/(cM2-cyT).

[lo ganubM Taba. 1.6 npu Temiepartype Bosayxa —5,4 °C 'H CKoO-
poctu Betpa 4,9 M/c, HaX0AMM KO3((OUIHEHT TemjoobMeHa k&, paBHbm
238 Ix/(cm?-cyT-rpan).

Pacuer Ko3(pOUIHEHTa TEMIOOTAAUH IPOUSBOAHUM IO dbopmyne
(1.17) u nonyuyaem 0.=6897 :x/(cm2-cyT-rpan).

YieJpHBIA DPYCHOBOH TENJIONPHXOL ¢, B COOTBETCTBHHM C yKa3aH-
HEIM BHIIlE, IPHHUMAEM PaBHBIM 209 Ix/(cm2. cyT) YAEMbHBIA TernJIo-
BOH IIOTOK COJIHEUHOH pajHaluy, TMOIJOWlaeMblH BOAOH, BEIYHCIsIEM
no ¢opmyie -(1.17) Ip=486 Ix/(cm2-cyT). OnpeneaseM ap no $pop-
myJse (1.10). Ipu n=7 cyr, v=7,3 cyT, nao=0,385. aiee ompeze-
Jasem exp(—nao), ona pasHa 0,68.

[loacraBngg 3vauenuss B Gopmyay (1.11), mnosayuaem B JeBOi
YacTH CPENHIO B CEUYEHHH TeMneparypy Boan 9=0,14 °C. .

3HaueHUe @, ompenenseM mo ¢dopmyae (1.18). Ckopocts u upu-
HHMMaeM paBHOI CpenHEeli CKOPOCTH TeueHHS y BepxHeneOsKbero Ha .
29 Hos6psi. [lo rpacuky casu u=/J(H) vaxogum u=0,46 m/c. Cko-

" pocTh Berpa w 10 HaGaogeHusM B 7 4 29 Hos6pst y Actpaxanu Gulia

oxoso 3 M/c. ITomyuaem a,=>5338 Ox/(cm2-cyT-rpan).

© 3unauenne B, onpemensieM CYMMHPOBaHHEM TENJOOTAAYH IIyTEM
ucnapenuss LE, typbyneHtHoro Tensoo6Mera P u 3(h(dekTHBHOrO
usnyuennss [,. B 7 u 29 nosi6ps 1986 r. y Acrpaxanu: ©=-—5,2°C;
w=3 M/c; No=8 6amnoB. Cuumaem ¢ rpacduxos Ha puc. 1.3 u 1.4
3Havenusi LE-+P u I,, KoTOpBle COOTBETCTBEHHO paBHBl —950 u
—325 x/(cM2-cyt); Bp=—1275 Ix/(cm2-cyT). IlogcTaBasem Haii-
JeHHBle 3HayeHus B, W @, B IpaByio dYacTs HepaBenctBa (1.11) =
noayyaeM — Bpn/an=0,24. ComnocraBjasieM paCcCUHTaHHblE 3HAUEHUS
B JIeBOH u mnpaBofi uactax HepaBencrBa (l.11) u BEAUM, 4yTO JeBad

YacCcTh OKasaJach MEHplIe HpaBOﬁ. CaenoBaTtesibHO, anaByqnﬁ Jea Ha . .

Boare y. ActpaxaHu 0/KeH NOSIBUTbCS N0 pacuery 29 HOs0ps, Korma
OH (PaKTHYECKH H NOABHUJICH.

DTOT pe3yJbTAT ITOJYyYEH pPaCUYETOM IO HaOJIOLEHHBIM METeopo-
JIOTHUECKHM JaHHBIM. PaccMOTPUM Kak COCTaBJSJICS NPOTHO3 C HC-
IOJNb30BAHHEM IIPOrHO3a TeMmepaTypH Bosiyxa Ha 5 cyr. Jas mpo-
BEDKH BO3MOKHOCTH NOSABJIeHHS JbAa 29 HOsAGDs IPOTHO3 COCTABJsIEM
24 posbps. Ilpm aToM naHHBe O TéMIOepaType Bosiyxa 3a 22 u
23 HOsi6pst OepyTcs dakTuueckue, a ¢ 24 mo 29 HOI6psA — mQ MpoO-.
tHO3y. (Ta6x. 1.9). TIporHo3 BeIgaercs B LEJHIX Ipanycax.

OnpepnensieM UCXOJAHBIE HAHHEHIE.

Cpenusisi tTeMmepaTtypa BO3AyXa 3a NepPHOJ 3a6aroBPeMEHHOCTH
nporioza ©=-—6,8°C, CKOpPOCThr BeTpa NPHHUMAEM CPELHIOI MHO-
TOJIETHIOW, T. €. Ha puc. 1.2 oHa paBHa 5 M/c, o6mayHOCTH paBHA
7 G6annam. CpejHsisi CKOPOCTb TEYeHHs BOJHI PaBHA 049 Mm/c, cpex-
Hsis rayGuna 10,4 M.

Kax mnoxasano Bhie, 3Hauenne d pasHo 147 JIx/(cm?:cyr).
B cBsizu c TeM, UTO MPHHATA CPEAHSS MHOTOJETHSS CKOPOCTb BETPa,
NONPaBKa. Ha OTKJIOHEHHE He BBOJHTCS.
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Tabauya 1.9
Cpennsist cyTouHasi TeMnepaTypa BO3AyXa NO NPOrHo3y sa HosGpn 1986 r., °C

MeTﬁ‘,’dﬁfa“' 29/X1 | 23/XI 24/X1 25/X1 | -26/X1 | 27/X1 | 98/X1 | 29/X1
Bourorpan —8,7 | —6,6 | —8,0 | —9,0 | —11,0| —11,0| —8,0 | —5,0
Acrpaxams | —0,7 | —1,0 | —3,0 | —5,0 | —~7,0 | —7,0 | —6,0 | —4,0

Ilo mawsbiM Tab.g. 1.6 npu Temmepatype Bosayxa —6,8°C u cko-
pocT Betpa 5 M/C HaxogEM  3HauyeHHe  TemjJoo6MeHa A=
=236 Ix/(cm2-cyt), g=209 Ix/(cm2-cyr). I/cho,tufo Temiepa-
TYpPy BoAH OepeM 3a 8 u 22 nosa6psi, ona pasua 2,0°C. daaee ompe-
pejasgeM Koabduumumert Temsmoornauw  mo  dopmyne (1.18) a=

=7000 JIx/(cm2-cyT). 3aTeM C y4eTOM IMOJIyYEHHBIX 3HAYEHHH B H

o onpepenaseM nag=0,382, snauenne exp(—~0,382) pasuo 0,683.

IToxcraBasieM BBHUYHCJAEHHBIE 3HaueHus B dopmyay (1.12) u moay-

YaeM B JIeBOH YaCTH CPEJHIOI0 B CEUeHHMH TeMIepaTypy BOJAH Ha KOHEI
3a6/1arOBpeMEeHHOCTH IpOruLosda &,=——0,29. .

_OTtpuuare/bHBI# 3HAK B JIEBOH 4YacTH HEPaABEHCTBA He SIBJASETCS
IoKasaresjeM IepeoxJaxaeHus BoAbl. OH CBHULETENBCTBYET O TOM,
4TO- K MOMEHTY, Ha KOTOPHIH BBLINOJIHEH pacueT, JeJ yikKe IOSBHJICH,
a H30LITOYHOE TEIJIO YIHIIO Ha JelooGpasoBanue. Ciel0BaTeNbHO, JIek
B palione ACTpaxaHu KaK ¥ MO0 pacyery, AO/KeH NOsBUTbeH 29 HO-
a6psi.

'1.2.4. PU3HKO-CTATHCTHYECKHE (IMIMPUYECKHE) 3ABHCUMOCTH

IJg KPaTKOCPOYHOro NPOrHo3a BpeMeHH NOsABJEHUS Jbj1a

[Ton (GH3HKO-CTATHCTHYECKHMH . HJIM SMIHPUIECKHMH IIOHHMAIOTCH
3aBHCHMOCTH CYMMAapHOH TemyloOTAAaud (MJIH e€e OTHOCHTEJbHBIX Xa-
PaKTePHUCTHK), HeOOXOAMMOH [Js1 IOSIBJECHHS [JaBydero Jbga, OT
ONpefeJsOuX (AKTOPOB, IOJYYEHHBIE CTATHCTAYECKHM (3MIHpHYe-
CKHM) IIyTeM Ha OCHOBAHHMH JAHHBIX HaOJIOAEHHH 3a MPOIUJEE TOLHI,
OTHOCSAMIMXCS K pacCMaTPHBAaeMOMY INYHKTY HJIH K paccMatpuBae-
MOMY y4YacTKy pPeKH, HJIH PAAY YUacTKOB pek. B KauectBe HpubIH-
JKEHHOH XapAKTEPHCTHKH CYyMMapHOH TelooTAauHn O6BbIYHO = MpPHHU-
MaeTcs cymMa OTpHHaTeJIbeIX 3Haqexmp1 cpelHeli CYTOYHOH TeMie-
parypul Bosayxa Y, ©_°C

U3 ¢axropos, or KOTOprX 3aBHUCHT 3HaueHme Y, O_, HeobxogHMOE

IJisl TIOSIBJIEHHS Jbja, HanboJjiee H3MEHUHBHIMH KaK OT Toja K roay -

IJST OMHOTO H TOTO K€ yuyacTKa PeKH, TakK M OT yyacTKa K Yy4acTKy
AJsl_ PasNHuHBIX PeK, SBJSITCH HadajbHasg TeMIepatypa BOAB H
rJyOHHa peKH. o a

1. laa YycaoBUH  CyLHIeCTBEHHOIO M3MeHEHHHA BOAHOCTH peKH
B OCEGHHME NepHoJl OBUIH BHISIBJIEHB 3aBHCUMOCTH Y, ©_, He06XOqUMBIE
JUIsl TOsIBJEHHs JibHa, OT Haua/JbHOM TeMiepaTyph BOAH H, cpelHeH
ray6uns B JeHb TOsiBjieHHs Jyipja. Cpenuss rayOuHa sBJseTcs Hau-
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Jyuiel xapaKTepnchdﬁ TaKk Kak OHAa II03BOJISIET VUUTHIBATh -HE
TOJILKO M3MEHEHHEe BOJHOCTH, HO H CBSI3aHHBIE C 3THM M3MEHEHHEeM
"YCJIOBUS OXJIAXICHHS. O6mui BUJ 3aBUCHMOCTH

2 0_=F(5, h). O (1.20)

ITopo6Hble 3aBHCHMOCTH OBLIM NPOaHAaNM3HPOBaHul [3] mis psma
Pek ceBepHOH mNOJOBHHHE eBpomelicko#i uvacta CCCP. Ha puc. 1.5
NPHBOJHUTCS B KauecTBe mpuMepa rpaduk saBucuMocTd i Cesep-
noit IlBunnl y AGpaMkoBa. Bce cayuan paspmeseHBl IO CpelHei ruy-
OuHe yyacTKa pPeKd YV THJAPOJOTHUECKOr0 IOCTa ~Ha JBe I‘pYIIIIbI
¢ raybunoit Menee 2,5 M u Gosiee 2,5 M.

6.
_ \ - . .
20 1 /’,"?'5”
~ 16 : // <25
12 |- / /
. — /
8 7 / /
Puc. 1.5, 3aBucHMOCTE CyMMBl CpPEAHHX ] / ]
CYTOUHHIX OTpHUATeJbHBIX 3HAYEHHH TeM- 4 // . 4
mepaTypel BO3Ayxa Y, O_; Heo6XomHMOK /
AN TOSIBJIEHHSI Jib@, OT HAauajJbHOH TeM-
nepatypsl BOAb U U CpeRHeH . IIyGHHB A

Ha p. Cesepnas IBuHa y A6pamroBa. 072§ 4 59T

3/1ech, KaK ¥ B H3JIOKEHHHX HHXKE NPYTHX METOHAX, MOJ Hayalb-
HOR TeMmIepaTypod BoABl &y HOApa3yMeBaeTcs TeMIepaTypa BOAH
B MOMEHT IlepexOfa TeMIepaTypbl BO3AyXa K OTPHIATEJbHEIM 3Ha-
geHuaM. [IpakTuueckn B pacuetr B KadectBe Uy NPHHMMAaeETCH TeMIe-
parypa BOIBI HaKaHyHe Iepexojfa CpeJHeHd CYTOYHOH TeMIepaTyphl
BO3yXa K OTPHUATENbHEIM 3HAUCHUAM. '

2. ns ycnoBuit OTHOCHTEJILHO HeGOJIBIION H3MEHUHBOCTH CpeNHel
TJyOHHBl yY4acTKa PEKH B IEPHOJ .ne,u;ooépasoaaﬂnﬂ npnmemercx 3a-
BHCHMOCTbD

(X 0 Jum=F (), SN (1))

rie (Y, 0_)ymm — MHHUMAJBHO HeOOXOJHMasi TeMuepartypa IJf NOsB-
JIEHHS IJIaBYYero JpAa IPH LaHHOM 3HaueHHH To.

3asucumocTs (1.21) mosyuaror caexywomuMm myreMm [8]. Us pan-
HEIX MHOTOJIETHHX HaGJiofeHufi BEHIOHPAIOTCS, eXXerofHble AaTH I0SAB-
JIeHWsl TJIaBY4Yero Jbjaa. 3aTeM IO cpefHeH CyTOYHOH TeMmeparype
BOo3yxa Ha OJuKaiiefi MeTeOPOJOTHMUECKOH CTaHIMH IJA KaXkA0ro
clyyasi TOSIBJIEHMS Jibfa ONpELeJsieTcs jJaTa Iepexoja TeMIepaTyps
BO3JyXa K .OTPHIATEJbHBIM 3HAUEHHSAM, HENOCPEICTBEHHO Ipejlle-
CTBYIOIUM TNOSIBJEHHIO IJIaBY4ero JbAa. IToACYMTHIBAIOTCA 3HAYEHHS
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2 @.., BKJIIOUAIONIHE ‘TeMIepaTypy BO3Ayxa B ,uem: NOSBJAECHHS .nb,ua
Z O_. U3 nanubx HaGIIOLCHHN BHIGHpAIOTCS 3HAUEHHS Go. ITo HEX-

Hemy Kpawo noss touek (puc. 1.6) mposogmrcs npsmax, Jakoas
sHauenuss (Y O-)wm — CyMMBl OTPHUATEJBHBIX CPEJHHX CYTOUHBIX

femIeparyp BO3JyXa, MHHHMAJbHO HEOGXOAMMOM IJisi TOABJEHHA,

IUIaBYY€ro JIbAa NP NAHHOM 3HaueHHH Go.
[Ipu nocTpoeHuH -3aBuCHMOCcTH  (puc. 1.8) peKOMeH,uyeTcx HaHO-
CHTb Ha rpadHk TOUYKHM TaKXKe HJad TeX ClydaeB, KOrfa B NePHOALbI

(28)uC .
50
/ .
40 -
® o
° ' D
wf—t—e ¢ // ° '
. o f@s&, : Puc. 1.6. 3aBmcuMocts MHHHMA/bHOHR
o e 4‘\‘ - CYMMEI - CPEJAHHX CYTOYHBIX OTPHLATE/b-
"y .'/ SO A g HbIX 3HAUeHHH TeMIepaTypsl BO3AyXa
10 . To o (3 O-) uun, HEOGXOAUMOH 1/ TOABJIE-
ot ° |° 1e7 HHSl TUIaBYYEro  JbAa, .OT Haqansi{_oﬁ
/; °od of 02 | © ' TeMuepatypsl Boasl . :
0 7 - 2 5' 4 5 I3 170°C 11— Haﬁmonanocb nosABJNeHne abna; 2 ~ 6AB-

JeHHe Nbla He HAGMIORAAOCD,

c OTpPIIlaTeJIbeIMH 3HAYEHHSIMH 'remnepaTypbl BO3IyXa NJaByuHil
Jes He TNoABNAJCA. DTO JaeT BO3MOXKHOCTb YTOYHEHHA NOMOKEHHS
JHHHH CBSI3H.

3uauenus (Y, 0-) yus, onpe,ue.nennble N0 3aBHCHMOCTH (1.21),
COOTBETCTBYIOT CJeAYIOMHM ABYM YCAOBHSIM: '

a) Temneparypa BO3AYXd B jfeHb TOABJCHHA JbJa UMeeT’ HaH-
MeHblllee OTpHllaTeJbHOE 3HAUECHHE, JOCTATOUHOE IJA Hayajaa Jeno-
o6pasoBanys;

6) orHOIEHHe TEMIOOTAAYH BOAEI K TeMmeparype BO3LyXa B Ile-
" -pHOJ HaKomJIeHHA (3, O-)uun HMeeT HauboJbllee 3HAUCHHUE. .

PeasnbHble 3HaueHHs1 TeMIepaTypH B NOCJAELHHH JI€Hb HaKOIJEHHSE
2 O_ ¥ ycaoBHS TEVIOOTAZAYH HA TPaiyc OTPHIATENbHOH TeMmmepa-
- TYPhl BO3AyXa, €CTECTBEHHO, B GOJBIIHHCTBE CJIYyYaeB OTJIHYAIOTCSA OT
YKa3aHHHX TpefeJbHBIX. Yro6 yyecTb 3TO OTJIHYHE, XOTS OH
B CpelHeM, NDHMeHseTcsl Takof NPHEM: IO MOJNYYeHHOH JHHHM CBSI3H

(Y O-)iue==[(00) Ana xaxmoro cayuyas onpepeasiercs 3HAUEHHe
(2 ©_)yzn ¥ O ZAHHBIM O ‘TeMilepaType “BO3AyXa HaXOAMTCS Aara
ero HAakKOINIeHHs. 3aTeM MIJd KaxXkAOro cayyas ONpeAeseTcs  UHCIO0

CYTOXK OT HaKOIJeHHS (3,0-)uux A0 HAOMIONEHHOTO BPEMEHH HOSBJE:

HHSl N71aBy4ero JibAa a (B GosmpwuncTse a==0... 2 cyt). Cpennee us
MOJIyIeHHHX TaKAM 00pasoM uucen a npnmmae'rcn 3a pacuersoe.

HPPI onpeneneﬂuu AaThl NOSIBJEHHS IJaBydero /bAa C HOMOH.U:IO 3a-"
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Bucumoctn THna (1.21) K maTe Hakomienns (3 @ )Mm, npubasisercs
YHCII0, @, OGBIYHO OLHH CYTKH.

B npakTeke B 0OJbIIKHCTBE cilydaeB 3HaueHus G HpHHHMaIOTCSI
B IyHKTE, MJISi KOTOPOFO COCTABJIAETCA MPOTHOS, a 3HAYEHHE > 0.
onpeessercss MO OAHOH cTaHUuyu, Gauxaiimed K OYHKTY, AJAS KOTO-
poro cocTaBJisieTcssl IIPOTHO3 TosABJeHHa Jbna. Jas 6osbLIMHCTBA -
PABHHHHBIX DEK 5TO B IMIHMPHUECKHX 3ABHCHMOCTAX OKasHBaeTcs
NpHEMJIEMBIM.

3. Ha Goabuiux pekax, oco6eHHO Ha KPYIHBIX ‘pekax Cubupwu, Te-

" KyLIMX ¢ ora Ha ceBep, MepHOJ OXJaxKAeHUs BOJAH, HAYHHAS C MO-
MEHTa HACTYIJIEHHS] OTPHLATeJbHOH TeMmIepaTypel BO3[yXa A0 MHOSB-
JIEHHS1 JIbJla, OUEHb BEJHK, TaK KaK BeJIHK TennoBofl pacxof. Coot-
BEeTCTBEHHO BeJIMKA W JJHHA NOyTH, OPOXOAUMOrO BOJAOH 3a 3TOT
nepuox. Ilpu Takux yc/oBHAX BBeJeHUE B pacyerT TeMIIePaTypPhl BOAH
B BEPXHEH 4aCTH ydYacTKa OXJaxKIeHHs M TeMIlepaTyphl BO3JAyXa Ha
IyTH OXJaXJAEHHs [03BOJIAET CYIIECTBEHHO NOBLICHTb TOYHOCTb pac-
YETHBIX 3aBHCHMOCTeHl /8 KPaTKOCPOUHOrO MPOrHO3a TOSBJIEHUS
JbJA.

B 3aBHCHMOCTSIX JJIsi TIPOTHO3a NOSIBJEHHs Jbna Ha O6u cymma
OTPHUATEJbHEIX 3HAUEHHH TeMIepaTyps Bosayxa (), ©®-) NOACUUTHI--
BaJjach 110 JJIMHE yJyacTKa OXJaxJeHHs. B cBs3H c TeM, uTo paccrosi-
HHe MeXJAY MEeTeOPOJOTHYECKMMH CTaHLHUSMH 3HAUHTENbHO ‘TpeBH-
waer AAHHY OyTH npoGera 3a CyTKH, TeMIepaTypa BO3JyXa KamJbli
JeHb Ha ydacTKe OXJaxXJeHHs BOJABI ONMpejensach-JUHeHHOH HHTEp-
nonsuued Mexny COCeHHMH METEOPOJIOTHYECKHMH CTaHUUAMH. Tem-
nepatypa BOAbl B Hauaje y4yacTKa OXJaXJEHHs HaKaHyHe Hepexoja
TEMIIEPaTyphl BO3AYXa K OTPHIATENBHEIM 3HAYEeHHAM TaKke Onpefe-
Janach MyTeM JUHEHHOH HWHTEPIOJALUHH e€e MeXJYy COCeJHHMMH IuIpo-
JoruyeckuMu nocraMM. LlenecoobpasHocTh NONyYeHUS TaKHX 3aBH-
CHMOCTEH BHIHA H3 COHOCTABJEHHS HX TOYHOCTH C TOYHOCTBIO 3aBH-
CHMOCTEH, NOJYYEHHBIX 1O TeMIIepaType BOLBI M TeMIepaType BO3Zyxa
TOJILKO B INYHKTE, AN KOTOPOTO cocraBisiercss mnporuo3. ObecmeueH-
HOCTh HEPBOTO THIlA 3aBHCHMOCTeHl INpH JNONYCTHMEIX HOTPelIHOCTAX

“+1 m =2 cyt cocrasaser coorsercrBenHo 89 u 100 Y%, obecneuen-
HOCTh BTOPOro THIA 3aBUCHMOCTeH — 78 u 89 %.

4. C HeckoJbKO GoJsblueit 3a6JaroBpeMeHHOCTHIO, npumepuo o

10 cyT, MOXKHO cOCTaBAATbL ANSL GOMBIIHX PeK IPOTHO3bl, B KOTOPHX
' yKasBIBaeTCss He OXHJaeMas [aTa HaCTymJeHUs SIBJEHHS, a j1ara,

A0 KOTOPOH HACTYIUIEHHE LAHHOIO SIBJIEHHS '(szlecra—nosmuxenue naas

BYYEro JibJa) HEe OXHIAeTCH.

Jlist cOCTaBJeHHsI TAKHX TMPOTHO30B OGBIYHO HCHOJIBSYIOT [4] xpu-
Bble 00eCleueHHOCTH NafeHus TeMIepaTyphl BOABI 32 JEeCATHIHEBHBIH
NPOMENKYTOK BPEMEHH, C ITOMOMIBI0 KOTOPHX MOXHO COCTaBJATHL NMPO-
THO3H pasinyHO¥ ofecnmeyemnoct. JlaTa, JO KOTOpOH mnosiBIeHHe
MJIaBYYero .m:na HEe OXMTaeTcs, Onpejelsiercs Mo dopmyae

Dp =Dy + (8:/A0p) 10, (1.22)

rage Dp— faTa, M0 KOTOPOH NOSIBJCHHE JbJa He OXHAaercd ¢ jaH-
- HOft oGecmeueHHOCTbIO, Do — JaTa CcOCTaBJeHHA MPorHosa, Adp —
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nafeHue TeMIepaTyphl BOAb 3a JeKaiy, ofecreuenroe Ha P mpomen-
T0B. Jlns Goapmmpcta Goabmex pex npH P=90 %, A¥p=4°.
lonpsoBatbes dopmyanodt (1.32) npu Go<<A®p He peKOMeHIyeTCs.

1.2.5. IIporHo3 rycToTs aenoxona (myroxoua)

Ilo mepe paseuruf mnpomecca JexR00GPA30BAHHS NPOHCXOAHUT IIO-
CTELICHHO® yBeJHueHHe KOMHYECTBA M/1aBY4ero Jbla, Iepexoi ero us
nepBUYHLIX Gopm (cata, LIyTH) B JeAOXOX H RasbHefilllee yCHIeHue
JIeJI0X0a. / . : -

HauGonee nosnasi Teopernyeckast cxema (QOPMHPOBAHHS JeM0-
xona (uIyroxofia) Ha peke paccmMoTpeHa B pabore [5]. PaspaGoraua
TaKkKe MaTeMaTHyeckass MoOJAe]b mpolecca myroo6pasoBanus [1],
KOTOpas MOJNyYHJIa NPUMEHeHHe NJsl MPOrHO30B o AMmypapbe.

st IUPOKOro HCIONB30BAHHA B NPAKTHKE YIpaBJEHHH IO THA-
poMeTeoposoTun 6osee BCEro HOAXOLUT MeTONL pacuyeTa W KpaTko-
CPOYHOIO . IPOrHO3a KOJHYecTBa (pacxoma) BelIBIBAIOUIEH — HIyTH,
npeatoxeHHud B pa6ore [7] mas pex CCCP B mpeaenax .or 55 1o
65° c¢. m. Pacxon senoBoro marepuasna Qg COCTOSHIEF0 B OCHOBHOM
U3 BCIJBIBAIONIEH U cMep3arollefics WYTrH, a Takke U3 NOBEPXHOCTHOTO
JbJa, NpeAcTaB/eH B -Hell Kak NPOU3BeJeHHe IIMPHHBI yYaCTKa DEeKH
Mexay 3abepéramu by, cpeiHefi CKOPOCTH ABUMKEHUS JIblA Uy, K03d-
(DHIWEHTA TOKPBITOCTH PEKH JbAOM 1) U CPEAHEeH TOJNILHHKE JEXTHBIX
o6pasoBanuii A, T. €.

Qn == b umhs. ' - (1.23)

[dns pacyera KamAOTO M3 COMHOXKHTeHAeH HMEIOTCSH SMIHPHUECKHE
dbopMysnrl H HOMOrpaMMiul. Tak, IIHpHHA peKH Mexnay 3abeperaMu

by = b,(0,42u2, + 0,5), ' (1.24)

rae bo—o0masa WHPHHA PEeKH, a Ucp— CPENHAS CKOPOCTb TeueHHd,
ompefesnsieMas B 3aBHCHMOCTH OT pacxona BOAH. CKOpPOCTb NBUXKEHHUA
Jblla NPHPaBHEHA K CPeAHEH ITOBEPXHOCTHOH CKOPOCTH TeuYeHHs, KO-
Topasa cocrabisieT 1,06 tcp, T. €. ux=1,06 ucp.

B coOTBeTCTBHH ¢ TeopHel mpouecca, NOKPHITOCTb PEKH JIe/IOBEIMH
06pa3oBaHUsIMH W HX CPelJHAs TOJIIHHA B3aWMOCBf3aHHL [losToMy
IpefJOKeHA HOMOrpaMMa JAJifi pacyeTa HENOCPEJCTBEHHO IPOH3Bele-
HHSI Az B 3aBHCHMOCTH OT TEIJIOOTHXAauH B ' u BpemeHu npobera Japiaa
OT CTBOpa HauaJa JexooGpasoBaHus T, NpuBefeHHas Ha pHC. 1.7.

B omepaTuBHOM TpakTHKe uanie Bcero tpebyercs pacueT H mpo-
‘THO3 HE pacxoja JeJOoBOro Marepuana (IIyrH), a TyCTOTH JIELOXO0Ja,
C KOTOPOH “CBSI3aHE! 3aTPYAHEHHS IS CYAOXOACTBA M HJS IPOH3BOJ-
‘cTBa pafoT B pycae. : ,

I'ycrora Jepoxona WJIH CTeleHb INOKPBITOCTH PeKH NJIaBYYHM
JbIOM olieHuBaeTcd B Oannax (mo 10-6aqibHOBl cHcTeme), HO B my6-

! Ilpu nporHose IO ITOMY MeTORY CJAeLyeT ONpele]iTh 3HaueHHA B 1o HOMO-
rpamMaM u3 paborsl [7].
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JHKyeMBIX NaHHHX HaOMIOJeHHH yKasbiBaeTcs B TPeX Trpajalusx:
penxuil Jenoxon (NJBIBYWHE JeL TOKPHBaeT MeHbllle !/, BomHOM

n%s
04 A
) 50 d40 . |30 2%
’ /522/52’
h ] ’ /
02 / Vé 24; ;70
" | , (]
o1 % /%42//?
, // T
— 1 |
0 7 2 3 4 5 Toym

Puc. 1.7. HomorpamMma nast pacyera mpousBeAeHUs Nfx.

Hudps y JHHHE — TenJoo6MeH BOAHOH NMOBEPXHOCTH, JIx/(cM2X

XcyT). .
z6.°C
220
3
L
180 ; —
]
40— ——=—=
~ 2|
100 /'/ ‘ 7
L—
20 o
//

200 240 260 320 360 400 Hon CM°

Puc. 1.8. 3aBHCHMOCTD MHHHMANBHOR CYMMH OTDHIATENb-
HBIX 3HAYEHHH TeMIepaTypH Bo3AyXa 3 O. (HauuHasa OT
AaThl TIOSIBJIEHHS IJIaBy4Yero Jbfa),- HEOGXOAHMOH MJist
Hayala CpeJHero, TYyCTOrO Jef0XOLa H JeKocTaBa OT
YPOBHSL BOAK B [eHb MOSABJEHHS IVIaBy4ero Jpia Hpp Ha
p. Enncee y CenuBanuxn.

1 — cpennn#t JeKOXOR, 2 — TycTON JIeXOXOX, 3 — negocrTas.
NOBEPXHOCTH DEKH, T. €. IyCTOTa JIeJoXOAa MeHblle 3 6aJoB), cpej-

HUA Jenoxon (rycrora 3—5 6ajioB) H CIJIOIIHOH JEZOXOX (ryctora
Gosbiue 5 6anjoB). ' '
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" B paGore [6] mpemioxkena cxeMa! TOJyYeHHS ~3aBHCHMOCTH

(X ©-)vum CO AHS NOSBJEHHS IUIABYYero JbAa, HYKHOH COOTBET-

CTBEHHO JIJI Hayaja PeLKOro, CPeNHEero W CIWIONIHOrQ JIef0X0Ha, OT
CpeHeli CKOPOCTH TeYeHHs B JAHHOM CTBOPE B JeHb NOSIBJCHHS IUIa-
BYYero Jibaa

O e_)m=f(ucp) - (1 95)

ITpunIyn nonyqeﬁnﬂ Y ©_ aHaJOTHYEH TAKOBOMY NPH IOCTPOCHHH
3aBHCUMOCTH (X O_)uma=[(%0) (cM. m. 1.2.4).

HpI/I BLBISIBJIEHHH HOILO6HI)IX JIOKAJbHEIX 3aBHCHMOCTEH B IIPaKTHKE -

nonycmma 3aMeHa CpeJHEeH CKODOCTH TeYeHHS, TIOJYyIaeMOH IO KpH-
BOH ucp=f(H), caMuM 3HaueHHeM ypoBHs BoAsl H.

B kauecTBe mpuMepa Ha pHc. 1.8 mpuBeleH rpadHk 3aBHCHMOCTH,
noaydeHHo#t s Enuces B paiione CenmBauuxu. B 310l Meromuke
cyMMa OTPHIATeJbHEIX TeMIepaTyp BO3AyXa, HeoGxoauMmas mJsi Ha-
yajla CPegHero M TycTtoro gemoxoga (Y, ©_)uug, ompeaessnach B 3a-
BHCHMOCTH OT YPOBHSI BOJBI B J€Hb ITOSIBJEHHS JbJA. ‘

1.2.6. ToyHOCTb M HAEKHOCTh KPATKOCPOYHOI'0 NPOTHO3A
NOsIBJIEHHS JbJla HA peKaX, COCTaBJISIEeMOro
€ HCHOJIb30BAHHEM NPOTHO3a METEOPOJOrHYECKHUX 3/1EMEHTOB

“Jlasi cocTaBlIeHHs NPOTHO3a MOSBAEHHS JbA4d 10 ONHCAHHBIM
BbIlle METOJAM, KaK PacyeTHOMY, TaK H HCIOJb3YIOMHM (DHU3HKO-CTA-
THCTHYECKHE 3aBHCHMOCTH, HeOOXOJHM IIPOTHO3 TeMIepaTypbl BO3-
JyxXa Ha TNePHOA 3a0JaroBpeMeHHOCTH InporHosa. IIpu mcmo/b3oBa-

| HUH \pacquHoro MeToa 2KeJaTeJbHO HMeTb TaKxe HpOI‘HOS CKOpOCTH

BeTpa W 00/1aYHOCTH.

[IpuMeHeHHe a5 9TOH Meau TpexcyTquHx M ISATHCYTOYHBIX IIPO-
THO30B, BBHIIYCKAaeMBIX IJIs OOLIEro noJIb30BaHUS, BHI3BIBAET 3aTPYA~
HeHHs, [OCKOJBbKY B HHX OXHJIaeMble 3HAYEHHUs METeOPOJIOTHYECKHX
3JIEMEHTOB [A2I0TCA B JOBOJBHO IIHPOKHX Ipenesax U° OTHOCATCH
K 3HAUMTEJIbHBIM reorpaduueckuM padonam. ITostomy B Tmapomer-
nenTpe CCCP ¥ BO MHOTHX TePPHTODHAJbHBIX T'HIAPOMETIIEHTPax
CIOENHAaJbHO JJIS THIDOJNOTHYECKHX, B MEPBYI0 Ouepelb, JIEHOBHIX
IIPOTHO30B COCTABJISIIOTCS  CHElMajbHble HPOTHO3E MeTeOpOJIOrHYe-
CKHMX 3J€MeHTOB. X OCHOBOH ABJAIOTCS OOBIYHEIE NPEBLIYACICHHbIE

. I‘I’II[pOlII’IHaMI/I‘IeCKI/IM METOXOM KapThl 6apnqecxnx moJieii Ha YpoBHE

MOpsI H PeONOTeHIHANA Hsoo 2.

! 3aBHCHMOCTH NEPBOHAYAJBHO GBLIM TONYYEHB IJIA DsiAa YY4ACTKOB peK, HbiHe
3apelryJIHPOBAHHHIX BOJIKCKHMH M KaMCKHMH BOJOXDaHHJIHIIaMH, NOSTOMY OHH $1ech
He NPHBOLATCS.

2 C 1988 . COCTABJEHHIO STHX MPOTHO30B CIHOCOGCTBYET BHIIOJHSEMb B I HAPO-
metenTpe CCCP exelHEBHO pacueT 3/€MEHTOB IOFOAHl Ha OCHOBE CTATHCTHUYECKOMH
MHTEDIPETaUHH De3yJIbTaTOB HHTEIPHPOBAHHA IO BDPEMEHH THAPOXMHAMHYECKHX MO-

‘Mened atmochepnl.. Pacuer Bumosmsgercs mo 1500 OyHKTaM Ha BCeHl TepPHTOPHH

CCCP u COAEPKUT O}KHIlaeMLIe 3Ha4YeHusda MaKCHMaJIbHOH U MHHHEMAaJIbHOH TeMHepa-

‘“TypHl BO3AyXa Ha 6 CYT.
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HpOI‘HOBbI COCTaBJAIOTCA eXeJIHeBHO, 10 BO3MOXKHOCTH, Ha 5 cyr,
YTO [O3BOJISIET IIOCTOSSHHO KOHTPOJIHPOBATb H YTOUHSTH BHINYyCKaeMhle
Ha HX OCHOBE I'MPOJIOTHYECKHEe IIPOTHO3HI, O6ECIeYrBaeT BO3MOKHOCTD
BHIYCKA NOCAEIHHX B ONTHMAJbHBIE, C TOYKH 3PEHHS Hap;e)KHocm,
" CPOKH. .

Ucnonp30BaHue NPOTHO30B AJS NPEIBHUHUCIEHHS CPOKOB MOsBJC-
HHS JIbJla Ha PeKax AaeT B HeJOM BIOJHE NPHeMJeMble Pe3yJbTaThl.
Kak nokasmBaer ommr I'mapomernentpa CCCP, onpasaeiBaeMocTb
KPaTKOCPOUYHBIX MPOTHO30B - NOSIBJEHHS JbAa 3a Hociaeinue 20 jer
(1965—1985 rr.) cocraBusaa B ueaom 94 %, npuueM oT roga K roay
oHa KoseGanach B mpenenax or 90 (1965 r.) mo 99 % (1981 r.).

Paccmorpenne OIIpaBlIbIBaeMOCTH JIPOTHO30B MO OTHEJNbHEM Oac-
cefinamM [2] moOATBepXaaeT, YTO OHA BBIUIe TaM, Ie NPHMEHAITCA
HauGoJjiee TOUYHBIE pacueTHble HAH (PH3HKO-CTATHCTHYECKHE MEeTOXHI.
ITosToMy HeBepHO OHITyIOIEee N0 CHX INOP MHEHHE, -YTO HeTOYHOCTb
IpPOrHO3a TeMIepaTyphl BO3[yXa He IO3BOJSAET NPOABUTHCA B IIpak-
THKE NPEUMYNIECTBAM TOYHBIX PacyeTHHIX METOHOB.

Teopernueckuii aHaJH3 II0Ka3aJj, YTO HCIOJb30BaHHE IIPOTHO3A
TeMIepaTypsl BO3AyXa Ha 5 CyT MOXeT [PHBECTH K CHHXEHHIO
ONpaBAbIBAEMOCTH II0 CPABHEHHIO C pacyeToM IO (paKTHUeCKOH TeM-
nepatype Bo3ayxa Ha 8—10 Y. Oxuako u3 omblta 'mapomeTmeHTpa
CCCP u psga TeppHUTODHAJbHBEIX THAPOMETLEHTPOB BHJHO, YTO B De-
JIOM ONpPaBABIBAEMOCTb KPATKOCDPOUHBIX IPOTHO30B JIHIIb HEMHOTO
HHXKe O00ecmeyeHHOCTH [OMYCTHMBIX NOrpemHOCTeli pacyera mno (ak-
THYECKOH TeMIepaTtype Bo3ayxa. DTO oOBACHSETCS TeM, YTO OOGLIYHO
B omepaTHBHOH paboTe JeAOBBIH INPOrHO3 BHIOYCKAeTCS IPH HAHU-
GoJsipiireli yBepeHHOCTH B HAaJEeXHOCTH INPOTHO3a TeMIlepaTyph BO3-
ayxa. [ToBbilleHHe OonpaBAbIBAEMOCTH NPH 3TOM JOCTHraeTcs 3a CYeT
HEKOTOPOr0 yMeHbIIeHHs 3a6JarOBPeMeHHOCTH OTHEeJBHBIX IIPOTHO-
30B. JTO OofHA H3 MPHYHH TOTO, YTO IIPOTHO3El TeMIepPaTyphl BO3AyXxa
B [uzpomernentpe CCCP cocraBisitorcsi Ha 5 cyT, a cpefHss 3a-
6/1arOBPEMEHHOCTh KPATKOCPOYHBEIX INPOTHO30B MOSIBJEHHS JIbJa —
Bcero 4 cyT. '

IIpakTHyeckuft ONBIT NOKa3kBaeT, 4T0 HanGoJMee 4acTo BCTpeyarn-
masicss NPHYAHA HEeYZauyd KPATKOCPOUHBIX, IPOTHO30B MOSIBJEHHS JbAa
Ha peKax — HeOXKHJAHHOe IIOTelJIeHHe IO IOJOXKHTEJbHOH TeMiepa-
TypH BO3Ayxa. Takoe moTemjeHHe, Jaxe KPAaTKOBPEMEHHOE, BCEro Ha
ONMH [€eHb, IOUTH BCErfa NPHUBOAUT K GOJBIIOH IOPPEITHOCTH NPO-
THO3a MOSABJIEHHSA JbAa. VIMEHHO NPH HAJHYHM ONACEHHs y CHHONTHKA,
_YTO Takoe NOTeNJIEHHe MOXKET IPOH30HTH, n;e.necooﬁpasl{o 3aepxKaTh
. BHIICK IPOTHO3A. B cBs3M c BAHSHHEM NOTEIVIEHHH CJefyeT HamoM-
HUTh O KpaHHell HeHaJeXXHOCTH IPOTHO30B C HCIOJb30BAHHEM 3aBH-

‘CHMOCTH CPOKOB IIOSIBJIEHHSI JIbJla OT CPOKOB HEepexoia TeMIepaTypsl

BO37lyXa K OTPHIATeNbHBIM 3HAUEHHSM, NO3BOJsomel, SKOOH, 000i-
THCh 6e3 IPOrHO3a MOroAbl. B ciydasix HEeyCTOHYMBOCTH NOTOAH TOCHE
HayaJa IOXOJNOLAaHHS HJH HACTYNJNEHHS Cpasy CHJIbHBEIX MOPO3OB,

"TIPOTHO3 OO TaxkHM 3aBHCHMOCTSIM 3aBeJOMO 6YIL6T OIINGOYHEIM.

BosBpamasick K 3a6/aroBpeMEHHOCTH NPOTHO30B, CJACAYET OTMe-
THTb, YTO IPH COCTaBJEHHH IPOrHO30B IO (PHU3UKO-CTATHCTHUECKHM
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32BHCHMOCTAIM, MX BBHIIYCK BO3MOXKEH JHIIb B JEHb Nepexojia TeMmie-
paType BO3AyXa K OTpPHILAaTeJbHEIM 3HaueHHsAM. Ecam Boza B peke
K 3TCMy BpPeMEHH yXKe 3HAUHTEJIbHO OXJaXKJAeHa IPelllecTBYIOUIHIM
IOXOJIOfaHNEeM, HeOGXoAuMas JJsi INOSBJEHHs Jbla CyMMa OTpHIA-
TEJIbHBIX TEeMIIepaTyp MaJja ¥ HaKamJuBaeTcsl Bcero 3a 2—3 cyr, uem
H onpejessercss 3a61aroBpeMeHHOCTs NMPOrHo3a. IIpH HCIOJIb30BAHHH
PacyeTHOro METOJa TAKOTO YMeHbUIEHHS 3a0JaroBPEMEHHOCTH Npo-
THO3a He INPOHCXOXUT. DTO elle OJHO NPEHMYLIeCTBO INPHMEeHEHH
MeToja B OolepaTuBHOH pabote.
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I'naBa 2. IporHos Havana JeaocTaBa
Ha pekax |

\

2.1, Hpouecc o6pa3oBaHusi JeJsiHOr0 MOKPOBA

JlenocTap Ha pexax HAauHHAETC ¢ OGPA3OBAHMSA OTAEGJbHBIX JEAS-
HBEIX IIepeMblUeK BCJEJACTBHE OCTAHOBKM H CMEP3aHHA [ABHIKYLIErocH
Jbla Ha y4YacCTKax, TJe IPOUCXOJAUT NajeHHe CIJaBHOH CIIOCOOHOCTH
pPeKu H3-3a yMeHbUIEHWs] CKOPOCTH TeueHHH, pacuieHeHHs pychaa
OCTPOBaMH, KPYThIX IOBOPOTOB pycia u ap. OcTaHOBKaM Jpja CHoO-
coberByer o6pas3oBaHMe IIHPOKHX 3abeperoB. Ha Mannix pexax
¢ naomanplo Gaccefina Membnlle 200 kM2 Jegoxola He HalbJwogaercs,
JieJ0cTaB ofpa3yercs B pe3ysbTaTe CMbIKaHUA 3a6eperos.

Js1-06pasoBaHus HOCTATOUHON HIMPUHB 3a06€peroB U KOJHUYECTBA
Jbjla, HYXKHOTO JJIS ero OCTAHOBKH, HeoOXOZMMa OTAaya HEKOTOPOro
ONpeJeJIEeHHOr0 KOJIMYecTBa Temaa. DTO KOJHYECTBO Tellja 3aBUCHT
0T MOp(QOMETPHUYECKHX XdPAKTEePHCTHK pycda K THAPABIAHYECKHX
YCJIOBHA Ha JaHHOM yyacTKe PeKH B pacCMaTpuBaeMBIil NepHOJ Jejo-
06pa3oBaHus. ‘ , ‘

He Bcerma ocTaHOBWBIIMECS JbAHHB NAIOT HAayajo JeJsHOH mepe-
Mbiuke. st ux cmepsanus HeoOXOAMMa [JOCTATOYHO HH3Kas TeMIe-
paTypa Bo3AayXxa.

Temmeparypa Bo3nyxa, NpPd TPeBLILIEHHH KOTOPOH  YCTOHUHBHIE
JefsHEe TIePEMBIUKH HAa JAHHOM y4YacTke DeKH He o0pasylorcs, Ha-
3BaHa KPUTHYECKOH Oxp. OHa 3aBHCHT OT MOP(POMETPHYECKHX Xapak-
" TEPHCTHK pycJa H THIPOJOTHYECKHX YCJOBHH B paccMaTpHBaeMoe
BpeMs Ha JaHHOM yJacTKe PEKH.

[Tox mavyajoM JilefOCTaBA Ha Y4acTKe PeKH NOHHMAlOT obpasoBa-
HHe TepBHIX JeJOCTAaBHHIX NepeMbldeK. 3HaTh BpeMsi 006pas30BaHusd .
TIEPBHIX JIEAOCTAaBHBIX TepPeMBIUeK HauGoJjiee BaKHO B IPAKTHUIECKOM
OTHOILIEHHH, C STOTO BPEMEHH IPOHCXOLUT Pe3KOoe H3MeHeHHe YCJIOBHM
HaBuranuu, obecClleueHHs IepenpaB U Apyrux pabor Ha pekax.

2.2. TIporHo3pl ¢ HCMOJIb30BAHWEM NPOTHO3a HOTOLBI
2.2.1. Pacuer Hayala Jel0CTaBa Ha y4acTKe PEKH

Jnsi nauana senocraBa (06pasoBaHHs NEPBBIX JMEASHBIX NEPeMbl-
.YeK) Ha ydYacTKe pPeKH HeoOXOAMMO HajMyue ABYX ycioBHA. Bo-mep-
BBIX, HOJI2KHO ObITh HAaKOIJNEHO JOCTAaTOYHOE KOJIHYECTBO IIJIaBYydero
JpJa, AJisl 4ero Heo6XOAMMa HEKOTOpasl, COOTBETCTBYIOINAST TAHHBIM
YCJAOBHSIM TeMJOOTHAAa4ya. Bo-BTODHIX, TeMmmepaTypa BO3JLyXa IO BHI-
NOJIHEHHH IEPBOrO YCJIOBHS JOJXKHA OBITH He BEHIIIE KPHTHUECKOH Oxp.

B kauecTBe KOCBEHHOH XapaKTEPHCTHKH TEIJIOOTAAYH uYepe3 BOA-
HOJeASHYI0 TOBEDXHOCTb IOTOKAa. OOBIYHO IIpHHHMAaeTcd CcyMMma

39



CPE/IHHX CYTOUHBIX 3HaUeHHUM OTmeaTeJIbHOH TeMHepaTypm BO3JyXa €O
IHs1 TOSIBJIGHHA INIaBydero Jbja » O_.

JI. T. Wynaxoscxuit [10] YCTAHOBHJ, YTO cymeCTByeT B3aHMO- .
CBA3p YKA3aHHBLIX JABYX YCJIOBHH Hauasa JenocraBa. OH noxkasaln

BO3MO2KHOCTb pPacCUuTbiBaTh BpEMdA HaCTYHJIeHHH Kp]/ITH'-IeCKOI/I TEM-

nepaTyphsl BO3Ayxa ¢ MOMOIIBIO YPaBHEHHS

Oy = —6,5u"(0/] X 6_|)", ey

Tae Oyp— KpHUTHUeCKash TeMIepaTypa Bo3Jyxa (CpelHAs cyTouHas
TeMmneparypa BO3JyXa 3a JaHHElE CYTKH, HeoOxopuMasi AJst o6paso-
BAHMS JIeJOCTAaBHOH MEPEeMBbIYKH), U — CPEIHSAST CKOPOCTb TEUEHHS
(M/c) B paccMarpHBaeMOM  CeYEHHH, COOTBETCTBYIOLIAs IaHHOMY
pacxonly BOAR B pycJje, CBOGOJHOM OTO JpAa, b — IIHPHHA PEKH (M)
B TOM e CeYeHMH TIPH cBOGOAHOM pycne, |2 ©_|—abconmorHoe
3HaYeHHe CYMMH CPeJHHX CYTOUHBIX OTDHIATEJbHHIX TeMIepaTyp
'BO3AyXa 110 GJauxKalielr MeTeopOJOrHYecKOil CTAHUMH 3a IEPHOA OT
NOSIBJIEHHsA, NJaBydero Jbja B JaHHOM CTBOPe N0 HHsA (BKJIIOYH-
TeJBHO), JJisi KOTOPOro omnpepensiercsi Ogp. Pacuer BpeMeHu 06paso-
BAHHS TNEPBHX JeJOCTaBHHIX -NlepeMBYeK C IIOMOIIbI0O YpaBHEHHS
(2.1) npousBoauTCa CJAeAylomHuM 06pa3oM. ‘

JkomycruM, uTO MecTo 06pa30BaHMs NEPEMBIUKH HA paccMaTtpuBae-
MOM yuYacTKe peKH U3BeCTHO (HepeMBYKa exXerogiHo ofpasyercs
npuMepHO B OAHOM u TOM ke Mecre). Haxoxnum B palfione obpaso-
BaHMs NePEeMBIYKH IOIEPEYHOEe CeUeHHe, B KOTOPOM (YHKIHS CKOPO-
CTH TeUeHHs W IIHPHHH peku u3 Qopmyas (2.1), T. e. mpousBenenue
u?h%8, pMeeT HauMeHbllee 3HAUeHHe IPH JAHHOM pacxome Boisl. [lpu
OTCYTCTBHM JAaHHBIX HEIOCPE[CTBEHHHIX ‘M3MepeHHH u u b ompene-
JsieM 10 TpaHKaM XHBHIX CEYeHMH, HCHOJBb3YsS HPOJOJBHBE Npo-
($uIb NOBEPXHOCTH BOJBl W CBEJEHHS O eXeJHEeBHHIX Pacxojax BOABI
B GJmXafIleM T'HADOMETPHUeCKOM CTBOPe HAu N0 masHuM [DC.

3areM no JaHHHIM HabJalofeHuil WM pacueroM Io ¢opmyie (1.9)
onpefesfgeM BpeMs NOABAEHHA IJNaBydero JbAa B MPeAnoJgaraeMom
MecTe 00pa3oBaHUs NMePEMBIUKH. »

Ha noayuennyo jpaTy ompeneasem u H b (KaK YKasaHO BHIIe),
a Tak xe Y O_. o ‘ .

Tlpm pacuere 1o dopmyiie (2.1) no 3TUM JaHHBEIM BHIYHCIIEM Op,
Heo6xouMOe 1 00pasoBaHus nmepeMblukd. Eciu cpefusis cyrounas
TeMIlepaTypa Bo3ayxa © naHHOro xus (aktHueckas (B caydae pac-
yera) WA NpeAcKasbiBaeMas (B c/ydae IPOrHO3a) BHILE [OJYYEH-
HOH Oyp, TO aHAJIOTHIHBIA PACUeT MPOH3BOAMM MO NAHHHIM 3a C/IeAY-

OMUN AeHb U Tak A0 TexX I0p, NOKa 3HadYCHHE 6 e oxaxercs pas- )

HBEIM HJH HHXKE Ogp.
Jss pacueToB IO yZaCTKaM pEK HHXKe I‘SC H3JI0XKeHHass MeTo-
AMKA MOXKET NPHMEHAThCA NPH COCTABJIEHHH KDPATKOCPOYHOIO IIpO-

rHO3a HadaJjJa JejocraBa, NPH HCCIELOBAHHH HSMeHeHI/II/I JIELO0BOTO

pexXHMa B CBS3H C PEryJHPOBaHHEM CTOKa M JJIS pacdeTa MHOTOJET-
HHX PAZOB JaT Hayaja JieAOCTaBa.
ITo OTHOCHTCA Takke K yuactkaM Huxe I'SC B ycnoBusx kac-

"kajza. C nomompio 3TOH. METORHKH, OPOH3BOMASI IPeIBapPHTEJbHO

i
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pacuet Hauaja Jef0o06pa3oBAHMA I/ PHALA CEUEHWH, MOMKHO HaxoO-
JUTh Ha BOJOXPAHHJMINAX, Haxoxsimuuxcsd B kKackage I'DC, Mecra
HauGojiee paHHEro Hauajda JefoCTaBa C LEJbIo onpenenenm yuacr-
KOB, JIUMHTHDPYVIOUIUX HaBHIaLHIO.

L[aHHbm MeTOjJ NO3BOJISIET PAaCCUMTHIBATHL CPOKH Hauajga Jeno-
CcTaBa ¥ COCTABJSATL C HCIOJB30BAHHEM I[IPOrHO3a TeMIEpaTypel BO3-
JlyXa COOTBeTCTBYIOIIHE KPAaTKOCPOYHHIe IPOTHO3H. OHM MOryT co-
CTaBJAATBbCH, B YACTHOCTH, JJIs YYaCTKOB peK, Ha KOTOPBIX OTCYyT-
CTBYIOT PSAJB HaOMIONeHHH. g

Mpumep pacyera. Paccyuraem garty Hauasa JelocTaBa B padoHe
c. Bepxusisi 3aumka na p. Bepxusas Anrapa B 1970 r. IlnaByunit aex
3gech nosBuacs 10 oktabps. IlluprHa pekn B HauboJjee y3KOM MecTe
yuactka b=185 M, cropocts Teuenus u==0,46 wm/c. Paccumraem
BO3MOXKHOCTb 00pa3oBanus Jegocrasa 11 oxkrabps. -

Omnpépnensgem Y. O_ co mHs noABJEHHs JbAa, T. € 3a 10 m 11 ok-
Ta6pst. Cpelusss cyTouHas TeMmmneparypa Bo3ayxa 10 okrabpsa 6wuia
—b5,0°C, 11 oxrsi6pst —6,2°C, 1.e. |} 6_|=11,2°C.

HOJICTaBHB 3TH HCXOZHBE AaHHBEe B (opmyay (2.1), mnoaydaem
Op=—12,8°C.

Taxum o6pa30M yTOOBI JIEf0CTaB ycTaHoBHiCA 11 oxmépﬂ, KpH-
THYeCKas TeMIepaTtypa Bo3iAyxXa [NOJXKHa ObITh paBHOM —12,8 °C,
a 6euta —6,2 C C/IefOBATeJBHO B 3TOT HeHb JIEXOCTaBa GHTH He
MOXKeT.

[Ipopomxum pacuer. Temmeparypa Bo3dmyxa 12 okrabps paBua
—9,2°C, |X¥ 6_|=20,4°C, Oxp=—8,0°C. daxtuuecku 12 oxTalps
TeMnepaTtypa Bo3ayxa Oblia Hume (—9,2°C). CuaepoBaTenbHO Je10-
CTaB JOJIKEH yCTaHOBUTbcs B palione Bepxuelt 3aumku 12 oktabpsi.
B sT10oT meHb OH 3mech M Habuaiogancs B 1970 r

Has cocraBiieHdsi KPaTKOCpPOYHOro mporzosa 10 OKTHGp;{ B JieHb
NOSIBJICHHST JIbAA, YYHTHIBAJICS MPOrHO3 TeMIepaTyphl BO3AyXa, B CO-
OTBETCTBHH C KOTODHIM OHa oxwujajach 11 oxta6ps pasnoit —6,0°C,
a 12 u 13 okrsa6ps —7,0°C. CnenoBarennro, 11 oxrabpd, Kak H 10
pacyery, o6pa3oBaHug JeLOCTaBa OXKHIATH He cleayer. 12 oxkTabps
| X ©-| nonydanace pasuoit 18 °C, Oxp=—0,1 °C, 7. e. Temneparypa
BO31yXa II0 NMPOTHO3y B 3TOT MHeHb elle He MOCTHIVIA KPUTHUECKOM.
13 oxta6ps | ), 6_|=25°C u Oxp=—=6,9 °C. CrenoBatespHo, B 3TOT
AeHb NOJIKHBl 06pasoBaThCsl NePBHE NEPEMHUKH JEL0CTaBa.

Takum o6pasom mporxos, Beimylenubiit 10 okra6ps, conep}xan
NOTPIHOCT, HA OAHH CYTKH, T. €. 6BL yILOBJIETBopI/ITeJ'IbeIM.

2.2.2, (Dnsuxo-cmmcmqecxue(amnnpnqecxue) 3aBHCHMOCTH
AJif KPaTKGCPOYHLIX POrHO30B Havdasa Jel0CTaBa Ha peKax

Pacuer BpPEMECHH HaudaJja JieAoCTaBa Ha ydYacTKe pekKd II0 mMmarte-
pHaJaM MHOTOJIeTHHX HaOJIOLeHHH Ha 3TOM Xe ydyacTke NPOHU3BOLHTCS
[I0 IBYM 3aBHCHMOCTSIM:

(2 O )= F (Hup) @22
Kp = f (an)’ (2-3)
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rie Hup — npeljefocTaBHBE YpPOBeHb BOIHL, (), O-)uun CyMMa cpen-
HUX CYTOUHBIX 3HauUeHHH OTPHLATEJbHOH TeMIepaTypel BO3[yXa, He-
" ofxoguMas Ajs o0pa3oBaHMsA IEPBHIX -Jle[OCTaBHBIX. NepeMblUuek.

Huxe nsniaraercs MeTOLMKA NOCTPOGHHS TPaduKoB 3aBUCHMOCTH
U NOPAJOK pacyeTa Hayaja JIeLOCTaBa.

OnpenesyieHHe rpaHul yYacTKa. YUACTOK PEKH HOJKEH OBITh 60J1ee
WY MeHee ONHOPOAHEIM. DTO 3HAYUT, YTO HA YUYacTKe He JOKHO
OLITh KPYNHEIX HPHTOKOB ¥ JOJIKEH COXPaHATHCA B OOmeEM OAMHAKO-
BbHIH B MOpP(OMETPHYECKOM H T'HAPABJIHYECKOM OTHOIIEHHH XapakTep
pexn. IamHa yyacTka HoJKHA OHITH TaKOH, UTOGH MeTEOpOJOTrHde-
CKHe YCJOBHSI Ha HeM MOXKHO OBblIO MPUOJNHIKEHHO XapaKTepH30BaTb
. AaHHBIMH OJHOH MeTeOpOJIOTHYECKOH CTaHIHH. -

Ilocrpoenue epagura zasucumoctu (Y, O_)yun="{(Hxup). i Bcex
clyuaeB JelNocTaBa OIpejesdercs JaTa ero Hadajla Ha YyUYacTKe.
B kauecTBe Tako# 4aTH NMPHHHMaeTcs HaunGoJiee DaHHSA H3 BCeX 3a-
(UKCHPOBAHHBIX HA yJaCTKe B JJaHHOM TOZY.

Mo Kaxporo ciaydasi OmpepesisieTcs-3HaueHué Y, O_ OT ZHA [O-
ABJEHUS IJaBy4ero Jpfa A0 AHsS HayaJja JIeOCTaBa, BKJAOUAs TeM-
nepaTypy 3a TepBHH H NOCJAeIHHH JeHb YKa3aHHOTO HEepHOJIA.

B xauecTBe pacueTHOTO NIpenJieOCTABHOTO YPOBHS BOAB Hpp mpH-
HHMAaeTcd MHHHMAJBHHHA NPeJIefOCTaBHEH YPOBEHb.

- 3naueHust Hyp oNpelensioTcsl IO TaHHBIM OJHOTO H3 IIOCTOB Ha
yuyacTke, a 3HaueHns ), O_, HaKONMBIUHECS B KaXJOM CJydae KO
BDEMeHH Hauaja OCTAHOBOK JIbIHMH, H3 HAGMIONEHHH HEH3BECTHEL
OGHYHO H3BECTHA JHIb ), O_, HAKONMBLIASCS KO BPEMEHH, KOTAA
JefoctaB OB 3a(UKCHPOBAH B IIOCTOSHHOM INYHKTe HaGmIOneHUN Ha
yuactke. Ho mocnensss cyMMa, 3a HCKJIIOUEHHEeM efCTBHTEIbHO He-
00XOMMMO#l  [JIsT OCTAHOBKH JIbAHH 3. O, CONEPKHT H3GBITOUHYIO
2. ©_, HaKONMBIUYIOCS 3a BpeMs OT 00pa30BaHHs NEPBHIX JELOCTaB-
HBEIX IepeMBIYeK [0 HACTyIJeHHs JefocTaBa XoTsi 6B B OJHOM H3
IyHKTOB HaOJIOfEeHHH H <«H3JHUIEK» OTPHIATeJbHOH TeMIepaTyphl
BO31yxa B J€Hb HauaJja JerocTaBa. l.

"Ha rpapmk (puc. 2.1) B cooTBercTBHH cO 3HaueHHAMH H,, Ha-
HOCATCA 3HaueHHs ), O_ OT AHA NOSBJeHHs JbAa AO AHA Havyajxa
JefioctaBa. BceaexcrtBue TOro, 4TO OHH COZepXKaT yKa3aHHEIE BEHIIIE
H3OBITOYHbIE 3HaYeHHusl, Touku 3, O_, Hyp co3naloT MIHPOKOe IoJie pac-
‘cesiHMs, a JIMHHSL CBA3H HPOBOLHTCA IO HHKHEMY Kpaio HOJS TOUeK,
T. €. 00 MHHUMAJLHHIM 3HAUCHHAM 2. ©_, naxonWBWIHMCA 10 Havaja
JIeJIOCTaBa.

Haa kaxporo cayyas JemocraBa Io rpaduxy (E e_ )M,,,H_— f( np)
onpenensietcs (Y, O_)uym H NO AaHHHIM O CPefHEH CYTOYHOH TeMile-
patype BO3jyXa — IaTa ee HAKONJeHHs. 3aTeM BHINOJHSETCA IO-
cTpoeHHe rpaduKa AJA ONpPef&JIeHHA KPHTHUECKOH TeMuepaTypsl BO3-
nyxa Byxp=f(Hnp). B nepByw oudepenp, Ha rpadux (puc. 2.2) mano-
cATCA TOYKH, COOTBETCTBYIOLHe CJIyuasM, Korga (X O_)wm Hakam-
JuBaeTcs B JeHb Hauajaa JelocTaBa. CoOBepUIEHHO OYEBHIHO, YTO

! AHAJIOTHYHO <«H3NAMKY» OTPUNATENBLHOH TeMHICPATYPH BO3AYXa B [eHb NOABJe-
HHs Appa (oM, m, 1,2.4),
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TeMmepaTypa BO3AyXa B STOT AeHb PaBHA WM HHXe KPHTHUECKOH
AN KAHHBIX YCJAOBHE- (AJIsT LAHHOH BBICOTHI YDOBHS BOABI):

Hdanee, mjas ILPYyTHX cjayuaeB JegocTaBa Ha TpaduK HAHOCHTCH
TeMIeparypa KaxkIOTO AHs, HAuHWHASl OT AHs HAKOWIEHHS (X O-)umm
IO TOTO IHS, TeMIlepaTypa KOTOPOTO OKa3HIBAETCS PABHOH H/IH HUKe

6.°C
180
140 |— R v
W
- W«
) , ol ® @Q)
-100 *0—
Ol e
Puc. 2.1. 3aBUCHMOCTb CYMMBI CPEeAHHX o® .
CYTOUHHIX  OTDHUATEJBHBX  SHademuii~ 60 O
TeMIepaTypsl Bosnyxa Y0_ 3a mepuox B
OT IIOABJIEHHSI JbAa /A0 HauaJja Jeno- v
craBa OT YPOBHA BOLHl Hyp B KeHb, - - -
NpeNecTBYIOmM HauaJy JefoCTaBa. =000 100 200 300 HopoM

KPUTHYECKOH 1O JHHUH nepporo'npmnnx{eﬁnﬁ, HO He INO3JHee Ha-
qJaJga Jeaocrana. ITo oxonuaunu oc/jaegoBaTe/JbHOI0 HAHECCHHA HA
rpad@uKk TOYeK, COOTBETCTBYIOIIUX eXKeNHeBHOMY YPOBHIO M TeMIepa-
Type 3a BCe NpelJie[0OCTaBHLIC NEPHOAbI, JIMHHSA 3aBHCHMOCTH OKOH-

o
6 C , 5
-16
-12
L -8
Puc. 2.2. 3aBHCHMOCTb KDHTHYe-
-4 cKkolf - TeMneparypbl Bo3nyxa Ouxp
OT ypoBHS BoI®l H, -
.1 —reMnepaTtypa HHXe KpHTWIecKoﬁ;
2 — TemniepaTypa BhIIEe KDHTHYECKOH,
0 Y TOYex B YHCAHTENE — rom, B 3aHaMe-

/. - . ; HaTese — MOPSAKOBBIH HOMED A,
200 100 4 100 200 How Ha4YHHasA CO OHA HAKOMJEeHHA. :

4aTe/IbHO HPOBOJMTCHA TakMM o6pas3oM, utoObl OHA pasjpensiia obpa-
30BaBlIXecs JBa MoJs ToueK. Huike ee HOMKHE pacmoJjarathest
TOUKi, COOTBETCTBYIOIIME AHAM, KOrja TeMIepartypa He HOCTHrajsa
KPUTHYECKUX 3HAYEHHH, BHIIIE — TOYKH, COOTBETCTBYIOUIHE MIHSIM,
KOrZa OHa WX IIpeBbINIaja.
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- peke, Koria Bjtg¢, a cienoBaTesbHO, M BeCh I0Ka3aTesh CTEIEHH

2.2.3. Ilporno3 BpemMeHn HACTYNJIEHHd JeJOCTABA B MYHKTE,
nepemMelmeHnss KPOMKH Jbia U CBSI3AHHBIX C 3THM
323KOPHLIX NOAbEeMOB YPOBHS BOADI

Jleuocras B JI060M CTBOPe (B NYHKTE) HACTyHaer BCJIE/ICTBUE
NPOJBHXKEHHS KPOMKH JIEASTHOTO [IOKPOBA BBEPX 1O peke. JIulb B He-

'KOTOprX CTBOan JEeA0CTaB BO3HHKAET B Pe3yJ/bTare OﬁpaSOBaHI/IH

JesSHON nNepeMbIuKH. Ecan nepBast Jeasanas nepeMmea cucreMaTu-

yeckn 00pasyercs B JAHHOM IYHKTE HJIH HeNOCPE/CTBEHHO HHXKE €ro, -

BPeMA Hadaja JeaocTaBa MOXKHO paccanaTb 10 H3JOKEHHON BHIIe
MeTOogHuKe. . -
[Ipogsukenne KPOMKH neﬂ,ﬁHQl‘O TOKPOBA BBEPX II0 pEKe OT Ie-
PEMBIYKH IPOHCXOAHT KaK 3a CUET OCTAHOBKH JIbJUH, 06pa30BaBIINXCA
KO BpeMeHH BO3HUKHOBEHHUHA nepeMbILIKI/I Ha -yyacTKe ~ MeXJAy 3TO#

ll'IepthI‘«IKOI/I H Gauxainiei BerHeI/I, TaK H 33 CHeT .ne,uooﬁpaSOBa- )

HHSI Ha yYacTKE MCXKAY HHMH. CKOpOCTb €€ IPOABHMKEHHS 3aBHCHT OT
paccTosAHud ' OT BerHefI NepeMbUKY, HHTCHCHBHOCTH TEHJAOOTAAYHA H

"CKOPOCTH TEUEHHS. Ha BEPXHHX y4acCTKaX De€K, BBITEKaIOIIHX M3 03ep,

Ha yyacTkax pex Hmxke I'DC, a Takke npu 6oabIINX TPaiHeHTaxX TeM-
neparypel BOAH BIOJb PEKH, 00YCHOBJEHHBIX KJAHMATHYECKHMH YCJIO-
BHSIMH, CKOPOCTb IBHIKEHHS KDPOMKH 3aBHCHT OT PacCTOSIHHSI OT HC-
TOKa U3 03epa, o 'DC Hau 0T HEKOTOPOro MYHKTA, PAaCIOJOKEHHOTO
BHIILE 110 PEKE; OT TeMIIepaTypPhl BOAH B 03epe (BOLOXPaHMJIHINE) HJIH
B YKa3aHHOM BepXHEM NYHKTE; OT WHTEHCHBHOCTH TeNJIOOTAAYH H OT
CKOPOCTH TeyeHHA. Ha HeKOTOPHIX ydacTKax peK CYyLIeCTBEHHOE 3Ha-
YeHHe MMEIOT COPOCH TEITBX BOA (TEImJIOBOE 3arpsi3HEHHE PeKH).

Teopernueckoe pelieHHe 3ajaun pacqua TepeMellleHusl KPOMKH
JefocTaBa npeiJjoxeHo B pabore [3].

Hast IpHGNMKEHHBIX PacyeTOB [BHKEHUS KPOMKH JIe[SIKOTO TI0-

'KPOBa BBEDX IO peke OOBLIYHO IPHUMeHseTcs, coraacHo paGore [7],

dopmyna K. Y. Poceunckoro

b=ty O —1) (e [BEDM) 1) @4y

rae. lx — PaccTOsiHHe KPOMKH JEASHOTO NMOKPOBAa OT BEPXHEro HCXOJ-
HOro myHkTa (oT mJjotuHb ['DC, Bepxuell ~ JendHOH INEePEMBIUKH
B T. I.) B paccMaTpHBaeMbii ~MOMEHT BpeMeHH, Ly — PacCTOsiHHe

_ KDOMKH JIJSTHOTO TIOKPOBa OT BEDXHEro NyHKTA B MOMEHT BPEeMeHH,
‘MPUHATHIE 3a HAUaJbHHIA, [o—— PACCTOAHHE OT BEPXHEro IYHKTAa MO

CeueHHusd, B KOTOPOM HauHHaeTcCd ne,uooﬁpasoBaHHe, B, — Pe3yJabTH-

pyiomian TENJIOBEIX TIOTOKOB Ha IIOBEPXHOCTH DPEKH IIPH JaCTHUHOH -

IOKPHITOCTH ee JIbJOM, § — YAeJbHBIH DPYCJAOBOH Temsiompuxom, f—
e[VHUIla BPEMEHH, 7 — YHCJO eJHHHI[ BpeMeHH, L — Temjora Jejo-
o6pasoBaHusd, 0y — IVIOTHOCTb JbJA, Hgp— TOJIIMHA JEIAHOrO. NO-
KpoBa - (BMecTe ¢ IUYroi), mpuBeneHHass K maA0THOCTH 0,92 u Heo6Xo-
HAMag AJ15 [BUKEHHS KPOMKH BBepX NO peke. .

Hyxno umerp B BHAY, 4YTO KpPOMKa nepeMemaeTCﬂ BBEPX IO
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B dopmyne (2.4), mpuHMMaeT OTPHUATEJbHOE 3HaueHHe. 3HaueHHE lo -
MOXHO paccunrats mo dopmyse (1.12), BrBemenHoit B pabore [9].
HsBecrHa u Gonee npocrad (opMmyJsia, CBA3BIBAKILAs CPEJHION
CKODOCTb HACTYIJIEHHSI KPOMKH JbJa Uy C ONpelessIomuMH ¢axTo-
pamu [8] :
B vy, = —0,054 - 107°© (0,14%/u* — 1), (2.5)
raie © — cpeansis 3a BpeMs IBHXEHHs KPOMKH JbJa TeMmIeparypa
Bo3Ayxa, °C; [— nnuHa Jemoo0pasyloIuero ydacrka, KM; # — CpeX-
. HsiS CKOPOCTb TEYEHHs NPH OTKPHTOM pycie Ha yuacrxe JBUKEHHUSA
KPOMKH, M/C.
©  Jra ¢opMmyna NO3BOJSET PACCYHTHIBATL NONOXKEHHE KDPOMKH Jie-
JAHOrO NHOKpOBa be3 onpenesgeHan IIpHBe,lIeHHOH TOJIHUHBL JbAa.
Hna nporosa ABMXKEeHMSI KPOMKH Jiba HAa y4aCTKax pekH, r/e
HMeIOTCS JOCTATOUHble NaHHble HabMIofeHHH, Moryt OwTb paspabo-
TaHbl (PU3UKO-CTATHCTHYECKHE 3aBHCHMOCTH. Hanpumep, Ajas Nporaosa
3aMep3aHusi AMyjnapbd BHISIBJIEHO 3HAaUeHHe KDUTHUECKOH TYCTOTH
Jenoxona [1], npu MOCTHKEHHH KOTOPOH Ha ydyacTKe B TEUCHHE CYTOK
obpasyercs JensHON NOKpOB. Eclu Xe rycroTa JIe0X0a Ha yIacTke
PeKH MeHbIIe KDPUTHUECKOH, mepeMenieHne KPOMKH Al 3a Bpemsi Af
ONpeneNsieTcs] B 3aBHCHMOCTH OT IOBEPXHOCTHOH CKOPOCTH TeUeHHs
Um, TYCTOTH WIYTrOXoAa 1 ¥ KoabhduuueHta ynakoBKH £ =dSx/dSm,
T. €. OTHOMLIGHHs NPHUPalleHHs TNIOWAAH JEeAAHOr0 NOKPOBa K MJIOMaAH
oq)opMHpOBaBmeu €ro myTH

AL =y AF T/ — E)]. (2.6)

TIpousBenenue kv, eCTECTBEHHO, 3aBHCHT OT TeMIEPATYpPH BO3-
Lyxa. JTa 3aBHCHUMOCTh Ipu HH3KOH TeMmeparype (—8°C>0=
>—15°C) annpokcHMHpOBaHa ypaBHEHHEM

kn=10,03 — 0,0290, 2.7)
a npu Gosee BHICOKOH OTPHIATENbHOH TeMmeparype ypaBHeHHEM
kn=—0,18 — 0,05790. (2.8)

Hpnmenenue 3TOH METOAMKH JNaeT ynon.neTBopnTeanbIe pesyabTaTHl,
XOTsl TOUHOCTb ee HeBHICOKaA.

Beicora nodsema yposnsa 800l npu TPOJBHKEHUE KDPOMKH Jejs-
HOTO INIOKPOBa ONpefiesisieTcsl B OCHOBHOM TeMH ke (GaKTopaMH, 4TO
H CKOPOCTb - IBHKEGHHSI KPOMKH BBEDPX OT JIEASHOH IepeMBIYKH. YpPo-
BeHb BOABl NOAHHMaeTcss TeM BHIHE; 4yeM GOoJblliee KOJMHYECTBO Jefsd-
- HOrO MaTepHaJja yXOAMT NOJ KPOMKY IPHM IPOJBHXEHHH ee Ha Ompe-
JLEeJIEHHOe DacCcTOSIHHE M YeM DHhIXJee €ro CKOIJIEHHe 1OoJ JIeASHBIM
TOKPOBOM.

B mmxHHX 6pedax I'3C Ha KOJIMYECTBO JIbJa, YHOCHMOrO TOZ,
KPOMKY, MOTYT OKa3blBaTh BJHSHHE OOYCJIOBJEHHbIE CYTOUHHIM M He-
JeJbHBIM DPeryJiHpOBaHHEM CTOKA pe3KHe KoseGaHusi cOPOCHBIX pac-
*X010B BOABL. Ha CKOpOCTh NPOABHMIKEHHS KPOMKM JEASHOrO NOKPOBa
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- ¥ BBICOTY NOABEMa YDOBHS BONBl HA PeKaxX, BHITEKAWIMMX H3 03€p,

MOXKET OKa3blBaTh BJHSHHE [OCTYIJIEHHE JNbJa U3 03epa.

Bospmune cxomsenus Jbja, o6pasyomuecs B npounecce s3amepsa-
HHSl PeK W BHI3BIBAIOIIHE Pe3KHe MOAbeMa BOAB, Kak H3BECTHO, Ha-
3HIBAIOT 32XKOPaMH.

Kak mokasas TteopeTHdYecKHH aHanus [5], 3aKOPBl MOLYT o6paso-
BHIBATbCA HA yYacTKaX PeK C YKJOHAMH BOJHOM NOBEPXHOCTH, npe-
peunaromame 0,05 % # cTaHoBATCA HEOGXOAUMEIM YCIIOBHeM 3aMep-

- 3agus pexu npu ykaone 0,1 %y u Gouapie, -

B pesyaprare 0GOGIIEHHS JaHHBIX MHOTOJETHHX HAGMIOIEHHH BH-
fBJIeHa 3aBHCHMOCTb TJYOHHEl IPH MaKCHMAJbHOM 3a3KODHOM MONXb-
eMe yPOBHs BOABI hex OT yKJOHA pycia Ha 3aXKOPHOM Yy4acTKe ip U

cpennel rayGHHEI IIOTOKAa Ha 3aXKOPHOM ydacTke /g, COOTBETCTBYIO-.

el IPH OTKPHITOM Pyc/e MAaKCHMaJbHOMY DACXOAY BOMB B MEPHOL
tdopmupoBanua 3axopa. OHa anOpOKCHMHPYETCS yDaBHEHHEM

hs)x— kl hQ’ V (2'9) .

rae nocrosinnas k=27,1-£2,7 pjas OGOJbUIMHCTBA PeK, 34 HCKJIIOYe-
HHEM BEICOKOTOPHBIX. VIcIOJNb30BaHHEe 3TOH 3aBHCHMOCTH BO3MOXKHO
IIpA HaJHYUH NPOIOJBHOIO HMPOGHIS PeKH U ee maaHa (B u3zobarax).
-/ TIporHo3 MakCHMAaJbBHOTO 3aXKOPHOTO YPOBHSI MOXKET »OBITH CO-
CTaB/JeH Ha OCHOBE YCTAHOBJEHHOTO [4] CcOOTHONIEHHS MeXAy Ha-
MOJIHEHHEeM- OTKPHITOTO PyC/Ja Ha NAHHOM YYacTKe PEKH H 3aKPBITOIO
pyclla NpH HaJlUUHH 3a’KOPHBIX CKOIIEHHH WIYTH. TO COOTHOLIEHHE
BEIpaxaercs ¢popmyJion

hsmzAax&hQ, - (210)

THe Hax — cPefiHAA IayOHHA IIOTOKa Y BepXHeH - KpPOMKH 3axXo0pa,
Agx — K03 uipent 3axkoprHoctd. st onpenenennss Asx MOXKHO HC-
‘T0JIb30BaTh JAHHBIE CHENHaJbHBIX HaOJIOJeHHH B NEPHONL 3akKO0pO-
obpaszoBanud. s UpakTHUECKHX UeJgefl  JONYCTHMAa OLEHKa Agx
B 32aBMCHMOCTH OT YKJOHa € NMOMompio Taba. 2.1.

Taburya 2.1 e

3HaueHHS Koad)(bmmema 3amopﬂocm A B sasncumocm OT YKJOHA
yJacTka peku I
~ Yxaom {-10% . . . 0,05 0,10 0,20 0,30 0,40 0,50

Asg -+« « . .. 1,40 172 2,10 - 2,38 2,60 2,77

Hpn HaJWYUH JJIs JaHHOTO CTBOpa KPUBHIX pacxogos Q=f(H)
W KpPUBHIX raybun A=[(H) npm OTKPHITOM pPyCie, OXRHTAEMBIH Max-
CHMaJIbHBIA 3aXKODHBEIl YPOBEHb MOXKHO OIPELEJIUTh B CleAyioleM
nopsagke. Ilo 3HAUeHHIO OXKHA2eMOT0 MAaKCHMAJBHOLO pacxopa Npu
3axKope OIpenesieTcd COOTBETCTBYIOINHH eMy VDOBeHb IPH OTKPHI-
'TOM pycJe M cpefHsis rayOnHa. 3ateM mo ¢opmysae (2.10) u Tabu. 2.1

BBIYHCIAETCS Hgn H IO KpI/IBOI/I h=[(H) coOTBeTCTBYIOIIAH el ypo-

BEHb BOJIHI.
Jlasi yuacTKOB pek, Tie 3amKOpH Ha6mona}oTc;r 4acTo, CYILeCTBYET
BO3MOXKHOCTh Pa3paboOTKH CPaBHHTEJBHO IMPOCTHIX ~3IMIHPHYECKUX
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(pu3nKO-CTaTHCTHUECKHX) 3aBHCUMOCTEH HIJs NMPOrHO3a MAKCHMalb-
HbIX 3aXKOPHHX ypoBHeH BoAH. Takue  3aBUCHMOCTH YUYHUTHIBAIOT
HauboJiee BaxKHBE [JS JTAHHOTO yyacTKa DPeKH cpaKTopbl 3axk0p006-
pasoBaHHus.

Tax, nns pexu, cTOK KOTOpOI/I peryJaupyercs LOCTAaTOUHO OOJBLUIAM
03€pOM, MOXKHO MOJIYYHTb YAOBJETBOPHMTEJbHYIO 3aBHCHMOCTh MAaKCH-
MaJibHOTO 3a¥KOPHOrO YPOBHA BOIABl Hax OT CPEIHETO YPOBHS BOJIHL
B 03epe B IpelllleCTBYIONleM 3aMep3aHMIO peku Mecsine. CymecTBo-
BaHHE TaKHX 3aBHCHMOCTeHl OObsicHAETCS MaJbIMH H3MeHEHHSMH

Lim
40

V//

20

70

0 400 800 1200 7600 2000 2400 £0.°C

Puc. 2.3. 3aBHCHMOCTb MECTONOJIOXKEHHSI KPOMKH JenocraBa Ha p. Hese

OT CYMMHl OTPHUATENbHBIX €XKEYaCHHIX 3HAYeHHH TeMIepaTyphl BO3AYXa
3 ©_ 3a mepHop OT HauaJa JiefocTaBa y I'opHoro uHcTHTyTa A0 HaCTyn-

JIeHUs] MaKCHMaJbHOTO 32XKOPHOTO YPOBHA Y 3aBoja «DOJbIIEBHK».

I — npu NOCTYNJIEHHH ‘B HeBy abja u3 Jlagoxckoro osepa; [ —npH ero OTCyT-
CTBHH.

ypoBHS GOJBIIMX O3ep B oceHHuH mepHod. Hampumep, aag p. Hesn
B KauecTBe apryMeHTa TaKOH 3aBHCHMOCTH BHIOpaH ypoBeHb Jlamox-
CKOTO 03epa B Hosibpe. DTa METOAMKA HCIQJb3YETCS B ONEPaTHBHOH
npaktuke ¢ 1958 r., 95 % BHIDyIIeHHEIX NIPOrHO30B ONPaBJAJHUCD.

Jns KpaTKOCPOYHBIX MPOTHO30B YUHUTHIBAIOTCH  JOMOJHHTENLHO
XapaKTEPHCTHKH IIOJIOXMEHHS KPOMKH JbJa, AJIUTEJIbHOCTH OCeHHEero
Jefoxofa ® ap. Tak, [AJAaA KPaTKOCPOUHBIX NPOTHO30B 3aXKODPHHIX
ypoBHeli Ha HeBe B pafioHe 3aBoga «DBoJblIeBHKY HOJYYEHO, COIVIACHO
pabore [6], ypaBHeHHe BHIA

Hap=1,29H 51 + 0,53 + 0,24Hy — 404, @.11)

rae Haxy — cpefuuil ypoBeHb Jlagoxckoro o3epa y rHAPOJOTHYECKOTO
nocra Cscbekue Psinku B HosAGpe, cM; [— paccTosHHe OO KPOMKH
abaa ot 'opHoro uMHcTHTyTa, KM; Hr — ypoBeHb BOabl y-I'opuoro
HHCTUTYTa, CM. '

47



Mecrononoxenne KPOMKH Jbaa | (KM) ga Hese onmpejensercs
CyMMOH eXe4acHOH TeMIepaTypsl . BO3[yXa TO MeTeOpOJOruyecKol
cranuun JIeHMHrpax oT MOMeHTa o6pasoBaHHus JegoctaBa y [opHoro
uherutyra (puc. 2.3). Ha rpaduke mausl ABe JUHHH CBSI3H: [ — Ajs

“caydaes, korza B HeBy BHHOCHTCA Jen u3 Jlamoxckoro osepa, ] —

JJsL cyuaeB, KOTAa JafOMKCKHH JieJ yXe OCTaHOBWJICH M B DEKy He
. TOCTyIaer. Metonnka uMeeT BBICOKYIO TOUHOCTH, BCE cocTaBJleHHbIe
1o Held ¢ 1983 r. nporuosH onpaBAaIHuCh.

MoxHO nmpHBeCTH IPHMePH NOXOGHOTO THIA 3aBHCHMOCTEH H IJs
Apyrux pek. Tak, MakcHMa/nbHBIH 3aXOpHBI ypoBeHb 3amaaHol
Hpunpl B pafiome Exabmuica 3aBmcuT, corsaacHo pagore {2], ot
pacxoza BOABI B IIEPBHIH NeHb JIEOBBIX SIBJIeHPIH Qnx ¥ AJHTEIbHOCTH
aenoxona Tax.

[Ipn cocTaBleHHH TPOTHO3a IO 3TOH 3aBHCHMOCTH DACXOX onpe-
AenisieTcs 110 KPHBOH Q f(H) y r. Exabnmica B COOTBETCTBHH C YPOB-

HeM BOIBI B HepBbIH JEHb Jenoxoxa (myroxoaa) a JJHUTEJNBHOCTH

Jdenoxofa T.x — 0 JZaHHBHIM O Hadaje JeAOCTaBa Y PacHOJOXKEHHOTo
HHXKe N0 peke T. IlndBuudAca, ¢ yueToM cpefHell CKOpPOCTH mepeme-
IeHHST KPOMKH JIeIsTHOTO MOKpoBa 10 I. Exabnuica (@xp=1,9 xM/cyT).
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lnasa 3. Ilpornos navama
Jefo00pa3oBaHus M JeJ0CTaBa
Ha o3epax M BOJAOXPaHUJIHIIAX

YcnoBus Hayana Jejs006pa3soBaHHs
u ocoﬁem{ocm mpolecca 3aMep3aHHs
03eP M BOJOXPAHMJIHIL

’

Yeinosue mauana Jenoo6pa3oBaHusi Ha MOBEPXHOCTH BOABI B PeKax
paCCMOTpeHo B IVI. 1 M 3aNMCHIBAeTCs B BHE

0 < — B0 3.1

DTO0 yciaoBHe COpaBeAHBO Takxke JAJA 03€p H BOJAOXPaHHJIHIL
JI060H TyOWHE, eclu MOJ TeMIepaTypoil BOJB NOHHMATb CpeJ:LHIOIO
TeMIepaTypy B CJoe IepeMelHBaHuA [4].

Ecnu nemoo6pa3oBanue MPOHCXOLHT INpH caaboM Berpe, TO IMO-
CTENEHHO, B COOTBETCTBHH C OOUIMM pachnpepejeHueM rayOud, B OPH-
OpexXHON 30He BOZoeMa -00pasyercss npunai, a HagaJo Jeroobpaso-
BaHHS Ha OCHOBHOH YacTH BOJOeMa O3HAYaeT W HAayajo JieLOCTaBa:
Ecau xe senoobpasoBaHue B NPHOPEXRHOH 30He (HA MEJKOBOMbE)
IPOUCXOMUT NPH HOCTATOUHO OOJBIION CKOPOCTH BeTpa, TO 31eCh 06-
pasyercs miaaByuuit sen. JlemocraB obpasyercs TOraa, Koraa Jerood- .
pasoBaHMe HAUHHAeTCs Ha NOAABJAIOWEH YacTH paccMaTpHBaeMoi
miomanu. [lannble HabJOJeHHHE TMOKA3bBAIOT, YTO JeNOCTaB HACTY-
naer oOBIYHO B Te Xe CYTKH, KOT[a HauHHaeTcd JeLoo6pasoBaHHE Ha
GoJibllledl YacTH aKBaTOPHH BOJOEMa HJH HAa paccMaTpUBaeMoH Ho-
CTATOYHO OOINHPHOH ero 4acTu (30HBI), BHAedseMOH No Mopdomer-
PHYECKHM XapaKTEDHCTHKAM M OXHOPOJHOCTH  METEOPONOTHYECKHX
yCJI0BHIA.

Oo6pasoBanue JeAsTHOTO noxposa HA YYacTKax BOZOXpAaHHJIHII,
rZle COXpaHsercs CYILEeCTBEHHOe TeyeHHe, KOTOpOe 3afepiKHBAeT CMep-
3aHHE NJIaBy4yero JbJa, NPOMCXOJAMT He B CYTKH €ro MOsIBJICHHS,
a TosnHee.

JleisiHO# HOKPOB Ha BOAOXPaHHJIHIIAX o6pa3yeTCH B ompeneJeH-
HOH mnocaenoBaTespHOocTH. [Ipexxie Bcero 3aMep3aloT MeJKOBOIbS,
KOTOpble Ha pPAaBHHHHBIX BOJOXPaHUNHINAX OBIBAIOT BechbMa OOIIKP-
HEIMH. B HaunGosiee NO3AHHE CPOKH MOKPHIBAIOTCHA JBAOM TIJyGOKO-
BOJHble palOHEI, 0COOEHHO B IPUIJIOTHHHBIX 4acTAX BOAOXPAaHUJHMIIL.
B BepxHe#l yacTH BOMOXPaHHUJUINE, MPUMBIKAIOUIEH K 30HE BHIKJIHHH-
' BaHHsS IOANOpA, JIEAOCTAB HACTylaeT paHplle, yeM Ha Gosee ray6o-
KUX HHXeJeRallnx ydacTkax Bojgoxpammnauma. OG6GpasoBaHHe Jefo-
CTaBa Ha 3TOM y4acTKe OGBIUHO COMPOBOXKIAeTcsl TOPOLIEHHEM JbAa,
a OpH HEIPYXKHOM 3aMep3aHHH — Oo0pa3oBaHHEM 3HAYHTEJbHHIX 3a-
TOPOB.
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HeckoIbKO HHOH XapaxkTep HMeerT 3aMep3aHHe BEPXHHX UacTeit
BOJNOXPaHMMUI, Haxomsdmuxcs B xackage ['DC. Bepxuuit yd4acTox
TAaKOro BOAOXPaHMJHINA HAXOMHUTCI B HHXKHeM Obede BhIIeJexRalled
I'aC. TlostoMy mepBhie NEPEMBIUKH JefocTaBa 00pasywTcd yXKe Ha
HIZKeJeXamed YacTH BOAOXpaHuauina. HekoTophle BONOXpPaHHJIHILA
TAKOrO THIIA 3aMep3aioT OJHOBPEMEHHO NOYTH Ha BCEM NPOTSKEHHH.
Ha ux BepxHHX ydYacTkax, B 30He [epeMelleHHs BEPXHEH KDPOMKH
JefiocTaBa xapakTepHo o6pa3oBaHHe 3aKOPOB.

.

3.2. KpaTtkocpouHpiii NPOTrHO3
C HCNOJb30BAHWEM MPOrHO3a MOTObI

3.2.1. Pacuernsie popmyant
H clpeneseHne MCXOIHBIX MLaHHBIX RS pacqua

Bpems mavaga neﬂooﬁpasosaﬂﬂa onpenensieTcss KakK MOMEHT,
KOrjia BhimoJiHsIeTcs ycaoBHe (3.1). B mermyGoxux o3epax u BOAOXpa-
HHJIHIL@X B IEPHOJ, NPeAIIeCTBYIOMHA Havajy Jenoo0pas3oBaHus,
HabaoLaerTcd COCTOsiHHe, OJH3Koe K roMoTepMuu. IIpm 3TOM B Ka-
uectBe ¥, IPHHEMaercs cpejHssl no NIyOHHe (HA paccMarpHBaeMoi
94aCcTH BOJOeMa) TeMmIeparypa BOAH. YcioBue (3.1) cnpaBefuBo H
- AJasl TAyOOKHX BOJOEMOB, B KOTOPHIX HMEET MECTO TeMieparypHas
crpatidukanua. OJHAKO NPH 3TOM B KayecTBe U, CJAEAYyeT TPHHH-
MaThb TEMOepPaTyPy B BEPXHEM CJIOe TepeMellnBaHHUS.

CpeznHion TEMHepatypy BOAB ¥, AJA BOJZOEMOB, B KOTOPHX B ne-
PHOJ, NpEeAIeCTBYIOIHKA Hadaly vwefoob6pasoBanus, nabaomaercs co-
crosinve, OJIH3KOe K IOMOTEDMHH, MOXKHO ONDEAEJSThH NYTeM Ocpenue-
HHUSI TEMIEPaTypel BO3JyXa 3a pacueTHHH mepuox mo ¢opmynae (1.11),
a BpeMs HauaJsa Jeq0o00pa3oBaHUA — NyTeM NOACTAHOBKH 3HAYEHHH
U, 13 popmyas (1.11) B nepaBenctBo (3.1). B cayuasix pesrux us-
MEHEHHHA TeMIlepaTypel BO34yXa B TeUeHHe pAaCUYeTHOrO TNepHoja
GoJlee HaJeXKHBIM SIBJIseTCS pacuer 1o HepaBeHcTBy (1.8).

Eciu cpenmsis  CKOPOCTh TeUeHHs B paccMaTpPuBaeMOM pafioHe
: BoaoeMa MeHbure 0,05 m/c, nata Hadajaa Jen006pa30BaHUsA, TONYUEH-
Has ¢ noMomslo ¢popmyan (3.1), npuHEMaeTcs 3a naTy Hauaja Jemo-
craBa. Ilpu Oojplieli CKOPOCTH TeueHAs, HabMOAAWOIEHCS HA ped-
HBIX yYacTKaX BOJOXPaHHJIHIL, AaTa Hauaja JIe[0oCTaBa OIpenessercs
¢ nomompbio dopmyawm (2.1). Ilpm sToM B KauecTBe PacueTHOTO 3Ha-
YeHUs u NPHHHMAETCs HaHMeHbIas #3 CPEIHHX CKOPOCTEH TeueHHs
Ha paccMaTPHBAE€MOM Yy4YacTKe INIPH JAaHHOM YPOBHEe BOAH. B kaue-
CTBE PacueTHOTO 3HAUeHHs b IpHHMMaeTcs IIMPHHA yyacTKa BojAoxpa-
HUJHINA C. HaHUMeHblIed CKOPOCTBIO TEUeHHS. .

[lepefizeM X ompeje/eHHI0 OCHOBHHIX XapaKTEPHCTHK MOp(oMeT-
PHH, THIPOJOTHYECKHX H METEOPOJOTHUECKHX YCJOBHH, HeOBXOLHMBIX
IS pacyeTa. ‘

Pacuernas axearopus. TIpu HaJlHYMH CYIIECTBEHHOTO - TeYeHHS
(cpenmsisi cxopocts Goapwe 0,05 M/c) nnuHa pacyeTHOro ydacTka
OnpeesisieTcss CKOPOCTBHIO TEUEHHS H saéﬂaPOBpeMeHHOCTbm pacuera
(nporHosa)
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HyxHO HMeTh B BHAY, YTO IPH ONPEJEHHH CKOPOCTH TeUeHHS U
cpenHedl TayOuHEl MJIOMAAH MEJKOBOAUH, OTAENEHHBIX OT CTPEXHEBON
YacTH DACCMATPHBAEMOH 30HBl BOJOXPAHHJIHINA ‘HAABOXHO-NMOLBOJ-

HBEIMY HJIH Jaxe TOJNBKO HOllBOILHbIMPI rpagaMy, PeKOMEHAYeTCsa HC-

KJII0YaTh.

Jlst ycaoBHE OTCYTCTBHSI CYIIECTBEHHOIO TEUEHHsI NPU ONpefe-
JIEHHH TPAHHI PAcUeTHOH akBaTOPHH CJeLyeT HCXOAUTH M3 TOrO, 4TO
B Pa3HbIX YacTsx OOJBIIHX BOJOEMOB JIEASHOH IOKPOB MOKeT obpa-
30BEIBATbCS B PasHOe BPeMs — B COOTBETCTBHM C pasjiiuneM Mopdo-
METPUUECKHX XAPaKTEPUCTHK U METEOPOJOTHUECKUX YCJAOBUH.

Hauvanbnasi TeMneparypa Bombl ¥p ompeiensieTcs Ha pary, obec-
NeYHBAIOMYI0 JOCTATOYHYIO 3a6JarOBpeMeHHOCTh NPOrHo3a Hadasa
Jaego006pa3oBaHus WM Hauaja JeLoCTaBa.

EciiH CKODOCTb TeUeHWS Ha paccMaTpHBaeMOM ydacTKe BOZOXpa-
Huguma Medpite 0,05 M/c, HAYaJbHYIO TEMIEPATypPy BOABl MOXKHO
O6paTh B TOM e paioHe BOJOXPAHHUIMLIA, [Jsi KOTOPOro IPOM3BO-
IHTCSI pacyeT 4aThl Havaja JIeqoCTaBa. - T

[Ipu ckopoctu TeueHusi Goabue 0,05 M/c HAYaJbHYIO TeMIEepaTypy
BOJBL cjedyeT 6paTh B CEUEHHH, PAcCIIOJNOXEHHOM BHILe pafioHa, Aas
. KOTOPOT'O NMPOU3BOJLHUTCS pacuer AATH HadaJjla JIeLOCTaBa, HA PaccTos-
HUH, PaBHOM IIPOTSIXKeHHIO npofera BoAbl 32 BpeMs 3abjaroBpeMeH-
HOCTH NporHosa. IIpu 3HAYHTEJBHBIX CKOPOCTSIX Ted4eHHs B Hayalb-
HOM ceuenuu (mpesbimaroomux 0,20 M/c) sa $9 MOXHO TPHHHMATH-
TEMIEPaTypy BOABL, H3MepsieMyio Ha mnocty. IIpH OTcyTCcTBHEH MOX006-
HBIX. U3MepeHHufi 3HaueHue O B NepBOM NPHONHKEHHH -MOXKHO pac-
cuntath. Meronuka pacyera Oy H3JOKeHaA HHKe B IL 3.2.2.

- Pacuer BpeMeHH Hauaja Jgefo00pa30BaHMSI MOMKET BBIIOJHSATHLCS
3a MepHOJ, NPeBHIIANUA 3a6/1ar0BPEMEHHOCTD POTHO3A. [Tpu atoM
3a NepHOJ OT LATHl Hauaja pacuera (OT JaThl, HA KOTOPYIO NPHHHMA-
ercst $p) J0 AaThl COCTABJIEHHS NPOrHO3a NPHHUMAIOTCS HaGJIONEHHEE
METEOpOJIOrHUeCKHe JaHHbIE,

Bpemsa dobezanus or Hauarsroeo cewenusn Tp. Jas ero ompenede-
HHS UCIOJIB3YIOTCS NAHHBIE O CPelfHEH CKOPOCTH TeYeHHs u; B Xapak-
TEPHBIX CEUEHHSX HA NPOTIKEHHH paccMaTpUBaeMoro yuacrxa. [Ipu
OTCYTCTBHH [aHHBIX HENOCPEJCTBEHHBIX M3MEPeHHH u; MOXKHO IpH-
O/1MKEeHHO OLUEHHTb JEeJeHHEM -pacxofa BOAB @ Ha mIolajb KUBOTO
CeueHHs ®;; rae Q A/ BePXHHX, PEYHBIX 30H BOLOXPaHMJIHILA MOXKHO
IPHHHMATh PABHOH NPHUTOKY BOJH BO BXOZHOM CTBODE BOJOXPaHH-
JIUILA.

‘Ha HekOTOpHIX BOZOXpaHHWJIHIIAX HAOGJIORAIOTCS CYIIeCTBEHHEIE
CKOPOCTH TeYeHHS! M B HIIKHEH MX 4acTH. 31ech IPU OTCYTCTBHH HaH-
HBEIX HENMOCPEeNCTBEHHEBIX H3MepeHHH CKOPOCTh 4 MOXKeT OHTb oOlpe-
JeneHa jgejienueM pacxoga Boxasl uepe3 'DC Ha niomans paccMmar-
pPHBAEMOTO KHBOTO CEUEHHS.

Ha ocHoBauuu BBIUHCJAEHHH Tp AJS Pa3HEIX PACXOLOB U YPOBHeEH
BOJBI, MOXKHO IOJYYHUTb 3aBHCHMOCTb

T =1(Q H), ¢ 5
rae H — ypoBeHb BOAH B BepxHeM Obede BOAOXPaHHIHLIA.
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Ecnu 3HauuTe/bHAS 9aCTh PACCTOAHAA [ OT HAYAJbHOIO A0 pacyer-
HOIO ceveHHsl NPHXOAMTCA Ha HENOANEPTHIH yYacTOK PeKH HJH Ha
" MOANepTHIH yuacToK, B- KOTOPOM COXpaHsieTcss pPYCJIOBOH XapakTep
TEYeHHUst, TO JJs 3TOTO yd4acTKa BpeMsi fo0eraHusi onpeiensercs, Kak
IJs1 PEKH, II0 COOTBETCTBEHHHIM ypoBHsiM. OOmiee BpeMs no6eranus
T B TaKOM cjyuae ONpelessieTcsa Kak cyMMa BpeMeHM JoOeraHus 1o
peKke W BpeMeHH AobGeranus IO BOLOXPaHHIHILY.

Cpednsasn eaybuna. CpepnHsis r.nyénﬂa h pacueTHOH axKBaTOpUH
onpenensieTcs ¢ HOMOH.IbIO SMIHPHIECKOH 3aBHCHMOCTH ee OT YPOBHA
BOAH H. ,

=f() R (3-3)

Jlast NONyYeHHs STOH 3aBHCHMOCTH HCIIONB3YIOTCS IOCTPOEHHbIE
JUist pacqemou aKBaTopHH KpuBas o6beMoB v=f(H) u kpHBas mJO-
maneii F=f(H). 3nauenue A HaxoxAT U3 COOTHOUICHHS

h=v/F. o (34)

3HaueHHUst /i MOXKHO ONPEeNeJsiTh TakkKe IyTeM NOCTPOEHHS . Iome-
PeuHBIX Ipoduieli B XapakTepHBIX MecTax . PacueTHOH ' aKBaTOPHH
(pacquHoro ydacTKa NpH COXPAHEHHH PEYHOro TEUeHus). '

KosdduuneHT mojgaus Temia U3 BOAHOH MacChl K IOBEPXHOCTH
paszena BOAa—BO3AyX G, mapameTpsl d U k, a Takke B, u a, ompe-
‘IesSIOTCA TaK XKe Kak M aad pek (cM. m. 1.2.2). _ o

Yoenonoui pycaosoil rensonpuxod (§=qx+gr+¢g,). Huas o3ep,
' a Takxke AJs BOAOXPAHHJHIL B OCEHHHH NMEPHOA, KaK MPaBHJIO, MOKHO,
npenefperath YACJAbHBIM INPHXOJOM TelJa C IOJ3€MHBIMH BOILaMH
‘gr ¥ YJIeJbHBIM TeIJIONPHXOAOM BCJIEACTBHE [MCCHNIALIMH 3SHEPrHH
gs. TToaTomy SHAUeHHs ¢ IPHHHMAIOTCS PAaBHBIMU yIENbHOMY NPUXOAY
TeIa OT JOXKa ¢n. Paccunrannbie 3HaueHHS x TIPUBEJEHB! BHINE,
B taba. 1.7 m. 1.2.2. .

3.2.2. Meronuka pacyera HauaJbHON TeMIepPaTyphl BOJbI

B cayuae oTCyTCTBHSI NaHHHIX H3MepeHHH TeMIepaTyphl BOJEH Ha
03epax W BOJAOXPAHHJHMINAX, UJIH, KOTAA 3TH U3MEPEHHs NPOU3BOASITCH
TOJBKO Ha OeperoBHIX CTAaHLHSX, HadalbHYIO TeMmepatypy Boibl To
MOJKHO BBIUHCIHTBL crnocoGamu, npensoxenubivu JI. T. Iynsxos-
ckuM [4]. : ‘

- HanboJsiee TOueH pacueT C HCIONb30BaHHEM  CDeJHEH CYTOUHOH
TeMIepaTyphsl Bo3nyxa no dopmy.e |

9= 3, {81 (expl— (10— ) au] — exp e (10— 1) al}+
FdEt@ERGeR, T (35)

e flp — NPOJOJIKUTENbHOCTD TepHoia (CyT), 3a KOTOpPOEe BHINOJ- -
 msercs pacuer !. dra OPOLOKHTENBHOCTh 3aBHCHT OT  YCJAOBHH

2

! OcraJbibie 0603HdueHHs JauH B T, 1,
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OXJaXIeHUs BOAHOH MaccH H Tpeéyemon ToyHOoCcTH pacuera. Ona
onmpeeaseTcs no Gopmyie

ﬁ*—d —_ b b
(o - k) hcplg‘_0 .-/k (Ao:f)j_ .)‘7;1/(0‘ )
= 0,430k ’ . 3.6)

- TIe ﬁ*—TeMnepaTypa BOAH B Hauajle PacYeTHOTro -mepHoAa, Ado—
ZONyCKaeMasl NOrPeLIHOCTb onpesesenns Bo.

TTockoJIbKy - 8HaueHde 9 HEH3BECTHO, Pacyer nponsso,zm'rc;{ mno-
C/Ie/IOBATE/IbHBIMH [IPUOIHKEHUAMHE. IDTO JeJaeT ero BecbMa TPYHO-

g cym
100
J 80— 4

/
60 A

S /
- 40
20 /
‘Pue. 3.1. 3aBucHMOCTb uHCIA CYTOK
pacuera tfig OT cpem-xei’l ryGHEB BOJO-

ema h. ) 0- 4 8 12 16 hm

eMKHM H peaJslbHO BHIIOJHHMEIM TOJBKO ¢ nomouipio DBM no cme-
nuanbHO paspaboranuoil nporpamMe [2]. OTMeruM, YTO NIPH pacuere
$o clefyeT BHIUHCAATb d € YyY4eTOM BHPTYyalbHOH TeMIepaTypnl BO3-
JyXa, XKaK PEKOMeHJ0BaHO B paéorax [5, 6]. Dro yureHo B TIpO-
rpaMme [2].

I'Ipn orcyrcrBEH OBM MOXHO IDHMEHSTH c110co6 pacuera ¥y 1O

cpelHell TeMueparype BO3AyXa IIPeUIeCTBYIOLIETrO MepHOfa IIHTeNb-
HOCTBIO Mg CYTOK:

- ngno o (3.7)

B cayuasx, korga cpennsis ray6HHA He npeanuaeT 6 M, nop ompe-
Iensiercst no ¢gopmyne

flo = 2dJkd — 2 (@ - k) gl(ak 8) 4+ 2 exp (—ag)[1 — exp (—a)].  (3.8)

Ilpensapuressnoe 3HaueHHe fy HAXOAHTCA B IEePBOM NPHOJIHKe-
HUH 110 puc. 3.1. DT0 maeT BO3MOXKHOCThH ONPENEIHTh 3HAUYEHHs Iapa-

MEeTPOB a, &, d, @y, ga H BHYHCIUTL IO popMyse (3.8) oxoHuaTeJbHOE
3HaueHHe ng. . . ,

TN
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Has yuacTkoB ¢ Tiy6HHONA Gosee 6 M 3HAueHHe flp, HARLEHHOE IIO.

Gopmyie (3.8), yrounsiercs (m0AGOPOM) MO ypaBHEHHIO
dfk + (@ + k) ga/(ak) + {1n0/2 — exp (—ao)/[1 — exp (—a,)]} 6+
+ {06 — 0 — dJk — (a + k) gu/(ak) +

+ [10/2 + exp (—ao)/[1 - exp (—ao)] 8} exp(—noag) =0. (3. 9

B ypaBuenuax (3.8) u (3.9) 6 — u3MeHeHHe TeMIepaTyphl BO3-
Ayxa' 3a OMHHM CYTKH, rpapn/cyr. OOHUEO C AOCTATOYHOH MM pacuera
. 0o TOYHOCTBIO 3HAaYeHHH & MOXKHO OIpeAe]uTb NyTeM TIpaduyecKoro

IPOBEJeHNsT Ha XPOHOJOTHUECKOM I'padHKe CPEXHHX CYTOUHBIX TEM-.

nepartyp npAMmo# auHMM obmero xoxa (TpeHpxa). TeMIepaTyphl BO3-
- Ayxa. o

3.2.3. Ipumep pacqera_ﬂaqana Je10CTaBa HA BOJOXP aHHJHILE

IlpuBenem B kauecTBe mpuMmepa Ky#GwmeBCKOe BOXOXPaHUJIHIIE
-y r. Kasann (rugposoruueckuii noct Bepxuuit Ycion). Pacemorpum
HNOpANOK pacdera Ha ydacTke oT IjotHHbE UYebokcapckoii I'SC 1o
Bepxuero Ycsona. I'ay6uubl ¥ CKOPOCTH TEYEeHHSi HA STOM YYacTKe
ompenesnsaOTCs pacxomaMu Bombl uepes UHeGokcapckyio I'DC.  Ilpu

c6pocax Q==3000 m%/c cpeanss raybuna h Ha yuacTKe paBHa 7,3 M, .
cpelHsISl CKOpPOCThb.TeueHHs u paBHa 0,26 M/c, BpeMs neberanus or

Ye6okcapckoit I'DC no Bepxuero Ycaona cocrasiaser 6 cyT. ‘
Paccuntaem BpeMs Hauana Jenoo6pa3oBaHus (HOSBJIEHUS MJaBY-
4ero JbLa), NOAB3YSACh METeOPOJIOTHYeCKMMH JaHHBIMH .3a 1986 r.
(Taba. 3.1). ‘ ' _
- Pacuer npomseenem mo dopmyaam (3.1) m (1.11). Ilepsnie He-
yCTOHYHBHIE IOXOJIOHAHUS C IEePeXOoIoM cpelHell cyTO4HO# TeMilepa-

Typel BO3Ayxa mo MeTeoctanunn Kasanb K OTPHIATEJbHBIM 3Haue-

HEAM OoTMeueHbl B 1986 r. B xoHue okTAOps. Ho uMHTEHCHBHOE IOHH-
JKeHHe TeMIlepaTyphl BO3JAyxa Hauajoch BO BTOPOH JeKaxe HOs6pA.

- Jlaroit Havaja pacuera npuHsito 10 HOsGpA. B COOTBETCTBHH CO
BpemeHeM JoberaHusi oT HmxkHero Obeda UYebokcapckoit I'DC no
BepxHero Yciona pacueTHBIE Ieproj okaHunBaercs 15-wHosa6ps. He-

XonHas TeMmepatypa BoAH B HukHeM -6bede UeGokcapckonn I'DC

9 HOsOpst paBHa "2,2°C, cpennsas Temmeparypa Bosayxa c 10 no
15 noss6ps ©=—2,8 °C, cpenusii ckopocTh Berpa w=7,1 m/c (cm.
~raba. 3.1). . ' ‘

' Onpepgensiem napaMerph, Bxoasimue B dopmyay (1.11). Kosdpdu-
LHeHT k£ ompexessiercs mo Taba. 1.6 B 3aBUCHMOCTH OT CpeAHeH TeM-

mepaTyphl BO3AyXa M CKOPOCTH BeTpa, oH paseH 287 JIx/(cM?-cyTX

X rpan). B coorBerctBum ¢ puc. 1.1, paccMarpuBaeMBll y4YacTOK
OTHOCHTCSI K paiony /[, Ha cpelHIo0. naTy nepuona pacuera (12 Ho-
i16ps) no ta6a. 1.1 ompemensem d=40,2 J:x/(cM?-cyT), HO B CBA3H
C TeM, 4T0 CKopocTb BeTpa (7,1 M/c) mpesbimraer Hopmy (5 M/c), BBO-
nuM mompaBky no Taba. 1.2 Ad=—26 Ix/(cM?- cyT), CrefoBaTebHO
d=14,2 Jx/(cm?®-cyr). Cymmapsas pandanus (raba.  1.1)
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1, =469 JIx/(cM?. cyT), yReabHBIH TENIOOGMEH  BOABL €  JIOXKEM

(Ta6JI 1.7) g2=100 Ox/(cm?-cyT).

Onpeneanm ko3OOUIHEHTH o B Ao o=6866 ,[[}K/ (cm2.cyr-rpan),
ao=0,09.  Hatizem . exp(—ao), exp(—2a), exp(—3as), ---
exp(—naoy W BHIYHCIAUM HX pasHOCTH, OGurypupymue B (Gopmyie
- (L1.11) (raba. 3.2).

Tabauya 8.2 .

Bouncnenue suauennit ©; (exp[—(n — i) ao] — exp[—(n —i+1) al)
|8 = 8
= = S r h
I T s - T -
Jata T in J= 0; s |
| | -l & i S =
s g i Lo
| ! | = P
i = - — =%
10/X1 - 0,638 0,583 0,055 —5,5 —0,30
11/X1 0,698 0,638 0,060 —6,4 —0,38
12/X1 0,763 0,698 0,065 0,1 0,01
13/X1 0,835 0,763 0,072 0,9 0,06
14/X1 - 0,914 . D835 0,079 |- —1,3 —0,10
15/XT 1,000 0,914 0,086 —4.9 -0, 49

Cymmupya mnoJydyeHHble B TalJHlle 3HAYEHHSI B HTOTE MOJNYYUM
—1,13 °C. TloacraBMB BCe UMC/IOBble 3HAYEHHS CJIardeMsx B Qop-
myay (1.11), momyusm B jeBofi uwactu Hepasexcrsa (3.1) 9,=0,35.
HaiigeM sHauenné npaBoii yacTH HepaBeHCTBA 1O NAaHHAHM Ha 19 u
15 Hoa6ps. Temmeparypa  Beosayxa ©=—>5,4°C, ckopocTh BeTpa
w=13 M/c, ckopoctp Teuenns1 ¥=0,185 m/c. [lonp3ysick rpaduramu

Ha puc. 1.5 u 1.6, onmpenenum 3HaueHue B,=-—3490 JIx/(cm2.-cyT),-

a,=10 547 JIx/(cm?-cyT), orcoga B,/a,=0,33.
[loncraBasgs paccYuTaHHbie 3HaueHHWS B JIEBYI0 W NPaByl 4YacTH
gepaseHcTBa (3.1), BUAMM 4TO Jex B pafione BepxHero ¥Yciaona

15* Hosiépﬂ He mosiBHTCA. HoO BelIeACTBHE: HESHAYHTENBHOTO PASITHIUS .

JIEBOH M NpPaBOH YacTH HEPaBeHCTBA M OXKH/AEMOrO HalbHEHIIero
nmoxosonanusi 16 HoAGps, nesaeM BBEIBOJ, 4TO Jej B pafione Bepxmero
Yénowa MOXKeT HOABHTHCSH K yTpy 16 Hoabps. daxrhuecku . nossie-
HHe jbpla H oTMeueHO 16 HOSAOpst. -

Janee onpezessgeM naTy HacTyIJIEHHS JEIOCTAaBa HA 3TOM ydacTke
BoJoxpanunuma. PaccunTeiBaem o6pasoBaHue JeAocTaBa Ha 21 Ho-
s6pa. Illupuna Bogoxpanuiniia B ctBope Bepxuero Yeaona b=2300 M,
ckopocts Teuenust y=0,185 m/c, ¥, O_ ompenenseM CO IHS HOSBJICHUS
Jbia, T. e. ¢ 17 mo-21 woabpsa. CoryiacHo nanubM TabJa. 3.1 oHa paBHa
31°C. Mcxonubie naHuHBe noacraBuM B GopMyay (2.1) u monyyum
@Kp=—“6 OC. ) .

dakTHUecKd TeMmIepartypa Bosayxa 21 Hos6psa . OblTa’ paBHA
—8,9°C, T. e. 3HATHTENBHO HHKE KPHTHUECKOH, a cllef0BaTeNbHO
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B 5T0T AeHb Ha Ky#AGhleBcKOM BOAOXpaHHJHINE B paione Bepxmero
Venona posxen 06pa3oBaThCs JeXOCTaB. B aTOT meHb JiedoCTaB 3[eCh
H YyCTaHOBHJCS.

3.2.4. PU3MKO-CTATHCTHYECKHE (IMIHUPUYECKHE) 3aBUCHMOCTH
AJIsl KPATKOCPOUHBIX MPOrHO30B 3aMep3anis BONLOXP aHUIHIN

Tlpy HanWuMy MHOTONETHHX HaOJIOJEHHH NPOrHO3 Hauala Jeo-
CTaBa MOXHO COCTABIATh C NOMOLIBI SMINHPHUECKOH 3aBHCHMOCTH
[3]. Ilpu atoM cienyeT BHABUTb ABE 3aBHCHMOCTH: - -

a) 3aBUCHMOCTb MHHHMAJBHOR CYMMbI CPEAHHX CYTOYHHX OTpH-
LaTebHBIX TEMIEPATyp BO3AYyXa, HEOOXOMHMOH AJIs Havana Jeo-
cTaBa, OT Ha4yaJbHOH TeMIepaTyphl BOJAbI

‘ _ (Z ®—)Muﬂ=f (), ' © (3.10)
- 6) 3aBHCHMOCTb KPHTHYECKOH TeMIepaTypsl BO3AyXa, HEOGXOLH-
MO#l 1/ Hauajia JIefoCTaBa, OT cxopocm BeTpa

kp == [ (). BN CRYY)

Ha rpadukx saBucHMOCTH (3 10y naa xaxpaoro ciaysas JiefocTaBa
HaHocHTCs - TouKa (O, ),O-), npuueM Y O_ NOACYHTHIBAETCA 34
BpeMs OT Iepexoja TeMmepaTypel Bo3ayxa depes 0°C no Hawana
JenocTaBa (BRIOUHTENbHO). [lanpuefimee mocTpoenue 3Toro rpaduka
# rpatduxa 3aBucuMoctH (3.11) BHIIOJHSETCS aHAJOTHYHO IIOCTpOE-
HHI0O TpaduKOB 3aBUCHMOCTell Ha puc.-2.1 u 2.2, ONUCaHHOMY
B 1. 2.2.2 HacTOSAIIEro BHIYCKA.

IIporsos Hauana JefocTaBa C NOMOWIbIO STHX 3aBHCHMOCTEH CO-
CTaBJISIETCA B CJEAYIOMEM HOPSIKE.

IMo saBucumoctd (Y O-)mm=[(®)  HaxomuMm  3HaueHHe
(X ©-)mum, COOTBETCTBYIONIEE TeMIepaType BOJb, Haba0LaBlIeHCs
HaKaHyHe Iepexoia TeMmmepaTyphl Boszyxa uepes 0°C. OmpegensieM
JaTy HaKOIUIeHMsd 3TOH CyMMBbl OTpHIATeNbHHIX TeMnepatyp. ITo 3a-
BHCHMOCTH Oxp=f(w) omnpeneiasieM TteMmepaTtypy BO3LyXa, HYKHYIO
JJis HayaJla JefoCTaBa B fieHb HaKOMIEHAA (Y O-)ymm.

Ecau cpeguss cyTouHasi TeMIlepaTypa BO3AyXa B 3TOT JeHb IO
NPOrHO3y PaBHA MM HHXKe OUPEJEeNEHHOrO TAKHM 00pa3oM 3HAYEHHS
Oxp, JefOCTaB ClIeAyeT OXHAATh B AeHb HAKOMIEHHS (Y O_)m.

Ecnu xe TeMneparypa BO31yXa B JICHb HAKOMJICHHS (X 6-) oxu-
‘JAeTcsl BHINE KPHTHUECKOH, TO MO 3aBHCHMOCTH Oxp==f(w) ompexe-
asieM Oyp M8 CIEIYIOIEro AHS H CONOCTaB/sieM ee 3HaueHHE C OXKH-
‘IaeMOH B 3TOT JEHb TeMIepaTypoli Bo3fyxa. Tak mocrymaeMm X0 TOrO
IHS, B KOTOPHIA OXuaaeMast TeMnepaTypa Bosuyxa 6y1LeT paBHa WJIH
HHXKe Oxp JIJISI 3TOr0 JHS.

v

3.2.5. Toqﬂoch NPOrHOo30B 3aMepP3aHus sonoxpaﬂunnm
C MCNOJb30BAHMEM IPOrHO30B NMOTOMBI

I'Ipomos Hauaja JIeAOCTaBAa HA BOXOXPAHHJMIIAX, KaK MOKa3aHO
BBIIIE, COCTABJSIETCA Ha OCHOBE pacueTHoro Meroja lllyasikosckoro
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C HCIOJAb30BAaHHEM IPOTHO3a TeMIepaTyphl BO3LYyXa W CKOPOCTH BeTpa
Ha 5 cyT. .
Paccmorperue onpaBariBaeMOCTH — COCTaBJEHHBIX  ONEPaTHBHBIX
nporuo3os [1] moxasano, yTo OHa JMIIb HEMHOTO HHXKE OIpaBAbIBae-
MOCTH INPOTHO30B IOSIBJEHHSI - JbJa Ha pekax H cocrasjsier 929
IpH cpeiHeH KBajpaTHueckoi - norpemHocta 1—2 cyr. IToppoGHslit
aHa/lu3 NPHYMH HEONPaBAaBLIMXCS NPOTHO30B NMOKa3as, YTO B IOAAB-
JsomeM OOJBLIHHCTBE CJydYaeB 3TO HENpPelyCMOTPEHHOE MOTellVIEHHE
Ha 4—>5-e CyTKH mocJie BHIIyCKa IIPOTHO32, HHOTZA CONPOBOXK/aBlIeecs
H YCHJIEHHEM BeTpa, IPENsTCTBOBABIUAM OOpPa30BaHUIO JIEAOCTABA.
Opnako HabJiofeHHS IOKa3aJH, UTO Ja)e 3HAUHTENIbHAs CKOPOCThb
BeTpa TPH HH3KOH TeMmmeparype BO3AyXa He NPHBOAHT K GOJbIIOH

3ajepxKe o0pasoBaHHs JeJOCTaBa. B Takux ciyyasix B NOBEPXHO-

CTHOM -cJjioe BOABl oOpasyercss GOJbIIOe KOJHYECTBO BHYTPHBOLHOTO
Jba, KOTOPHIH mpu ocnabaeHud Berpa cpady CMEp3aeTcs B CIJIOMI-

HOH JleiiHO# MOKpoB. HenpepriBHO e GoJblIass CKOPOCTb BETPA,-

0COGEHHO IIpH Pe3KOM IOXOJOZAHHM, PeNKO coxpaHsercs OoJgee
cyTok. [TosToMy rVIaBHEIM HCTOYHHWKOM -KPYHHBIX NOrpemHocTedi Tmpo-
THO30B HauaJsa JeJoCTaBa SBJAsSeTCs HEeTOYHOCTb NpPOTrHO3a TeMIepa-
TYpHl BO3Ayxa Ha Ioc/eJHHe NHH ero 3abmsarospemenHoctd. Ha Bogo-
XpaHH/IMINAX OHA Yallle BEI3LIBAET 3HAUHTE/bHbIE MOTPEINHOCTH JeXO-
BOTO IPOrHO3a, YeM Ha peKaXx, IIOCKOJBbKY H3-3a2 GOJIbHIOA TAyOHHBI H
MeHblilefi TypOYJEHTHOCTH IIOTOKa B BOXHOH Macce BOJOXPaHHJHINA
COXpaHsdeTcs 3HauMTe/bHBIH 3amac Tellsia, IPUTOK KOTODOTO K IOBEpPX-
HOCTH HapylliaeT HepaBeHCTBO . (3.1) maxke IpHM 3HAYHUTEJBHOH TeIJIO-
ornade B, OcobGesHo uacto noAo6HAR CHTYalHsi BO3HHKAET IpPH

paHHEM HHTEHCHBHOM IOXOJOJaHHH. B Takux ciayyasx BHIIYyCKAaThb

NpOrHo3 Havasda JefOCTaBa CJelyeT JHIIb IHIPH OOJbUIOH CTENeHH
YBEPEHHOCTH B YCTOHYHBOCTH HH3KOH TeMIEPATypPH BO3JyXa B IEHb,
KOrja 1o pacyeTy OXKHJAeTCsl BLINOJHEHHe YCJAOBHA 00pasoBaHus
Jepocrasa. .

Ha osepax, rie HMerTCS MHOTOJNETHHE PAAB HAOJIOAEHHUI, B pAae
cjlyyaeB HMMEIOTCS = SMIHDHYeCKHe , 3aBHCUMOCTH. Lx npuMeHeHHe
B ONePaTHBHON NPaKTHKe JaeT YJOBJETBOPUTENbHHE pe3yJbTaThl. Tax
IPOrHO3H! NMOSIBJEHHS Jbla H Hadaja JejoctaBa Ha OHEXKCKOM 03epe
COCTaBJISNIUCh 1O Tak#M 3aBHcuMocTaAM ¢ 1963 mo 1982 r. u ompas-
AAJIHCh COOTBeTCTBeHHO Ha 86 u 89 %. 7

Ciiepyer, OZHAKO, OTMETHTb, YTO IIPH BO3HHKHOBEHHH HEOOXOIH-
MOCTH B pas3paboTKe MeTOIHKH KPaTKOCPOYHOI'O IIPOrHO3a 3aMep3a-
HHSL 03€pa HMJM BOJAOXPAHHMUINA, AaXKe NPH HaIUUUH psga uabiope-
HHIi, Ileseco00pa3sHO UCIOJNb30BATh PACYETHBHI MeTOX, HauboJiee HOJTHO
oTpakalomui (QU3NYeCKYyI0 CYIHOCTb Ipolecca JefooOpa3oBaHHsA H
HMEIOIIMH BBICOKYIO TOUHOCTb. [loKasarespHO, YTO HpPHMEHeHHEe pac-
YeTHOr0 MeTofa AJsi NMPOrHo3a MHOfABJEHHs Jbfa Ha ToM xe OHex-

CKOM o3epe, Hauatoe B 1980 r., MPUBEJO K NOBHIIEHHIO HX ONPABIHI- -

BaeMocTH 10 96 9.
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FnaBa 4. IlporHos To.mumlbl
JeASHOTO MOKPOBa

HpOI‘HOSbI TOJIOHHBL JIEASHOIO INOKPOBa pEK, 03€p H BOAOXPaHHU-
JIMOL — BE€ChMa aKTyaJIbeIﬁ BHJ IPOIr'HO30B, HOTPEGHOCTE B KOTOPBIX

‘B IIocCJeqHEe BpeMA CymeCTBeHHO Bo3pocJia. DTo CBsi3aHO C pasBu-

THEM HapOJHOTO X03SHCTBA CEBePHBIX H BOCTOUHBIX PAaHOHOB CTpaHBHI,
rae JiefsHEe J0DOrH (aBTO3MMHHMKH) BO MHOTHX -MECTax HABJSIOTCH
Ba*KHEHIMMH TPAHCHOPTHHIMHU NyTsAMHU. DoJblIofd HHTepec K Hapacra-
HMIO JIbJia B HauaJbHBLIH TIEDHOJ JIEAOCTaBa CO CTOPOHH PEYHOro. (JoTa
CBSI3aH C. OCYIIECTBJEHHEM MEPONPHATHH IO MIPOAJEHHUIO HABHUTAIUH.
3anHTepecoBaHbl B TAKHX IIPOTHO3aX OPraHU3AINH, OCYLIECTBJSIONIHE
INPOKJaAKy TPyOOIDPOBOAOB M JApyrue paboTH B pycie co abpa. [lo-
5TOMY YCOBEPLICHCTBOBAHHMIO METOAMKM MPOTHO30B TOJLIMHBEl Jb/IA,
peryJ/isipHoe COCTaBJieHHE KOTOPHIX y Hac B cTpaHe Hauarto ¢ 1939 r.,
VASJSJIOCh W YAENseTCsl. B TOCJHEIHHE AiBa JECATHIETHS GoabLIoe
BHHMAaHHE.

4. dakTophl, onpenenmomne TONUHHY
JeITHOr0 NMOKPOBa

, TOJIIHEHA JIeASHOTO [OKPOBA Ha peKax, 03epax u Bonoxpaumnmax
3aBHCHUT OT KOMIUIEKCa THAPOMETEOPOJNOTHYECKHX YCJIOBHH, KOTOPHE
OTIPEAEASIOT TemIooOMeH uepe3 BEepPXHIOK W HHKHIOI IOBEPXHOCTH
JbJIa C BHENIHUM mpocTpaHcTBOM. HauGoJiee cyumiecTBeHHOe BJHSHHE
Ha TOJINHHY JbJa OKa3bBAIOT 3JE€MEHTHl < MeTeOpOJIOIHYeCKOro pe-

| KUMa — TeMaeparypa.Bo3ayxa, KQJHYECTBO OcaILKO_B, CKOPOCTb BeTDA,

061aUHOCTh M TaKHe THAPOJOTHYECKHE 3JeMEeHThl, KaK CKOPOCTb Teue-

_HHS BOJAHI, I‘JIy6I/IHa BOAHOI'O 06'beKTa, HUHTEHCUBHOCTb IIPHTOKA IIOA-

3€MHBIX BOJ.
Bapnaun;{ TOJIUJ,I/IHBI JICAAHOTO l'IOKpOBa II0 aKBaTOPHHU 3aBHCHT

- 0T HEOJJ,HOBpeMeHHOCTI/I YCTAaHOBJIEHUA JeAOCTaBa, HAJAHYHAA TOPOCOB

H CKOIJIEHHH Jbia, 0Opa30BaBIIHXCS MPU OCEHHEM JeLOXOXe, TPAaHC-
GopMalnyK CHEXHOIO TOKPOBA HA JIbAY, MEPErPY3KH CHEroM JIeASHOTO
MOKPOBa ¢ MOCJAEAYIONMM 0GPa30BAHHEM CHEXKHOTO JbJAA, JOKAJbHBIX
BBIXOJIOB TEITBIX I'PYHTOBEIX M TIPOMBIIIVIEHHEIX BOJ, HaJeIHBIX SBJe-
Hufl. Bece 91M QakToOpHl 3HAUWTENBHO U3MEHSIOTCS HNO AaKBATOPHH DeK,
03ep, BOLOXPAHHJINIL, TO3TOMY B MpeAeax Aaxe OAHOTO y4acTKa PeKH
WJIH OJHOTO BOJOEMa TOJIIMHA JbjJa MOXKeT OBIThb CYIIeCTBEHHO pas-
auypo#i. Tak, MHOrouHC/JeHHBIE NOPOQHUJIbHEIE H3MEPEHHS TOJHIMHBI

-JIbfa TI0KAa3aJsH, 4To KoshduuueHt ee Bapuauuu Cy=0/h;. (0 — cpen-

Hee KBaJpaTHYeCKOE OTKJIOHEHHEe OT CPeJHero 3HaueHHs (Ha Npo-
¢une), nanpumep, Ha KyHOHIIeBCKOM BOJOXPaHU/HILE COCTABJSET

0,2, na Pui6unckom — 0,14, cornacro pabore [3].
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VYBesuyeHHe TOJUIMHB KPUCTAJJIHYECKOTO JEASHOIO IOKpPoBa Ipo-
" HCXORMT C €ro HHXKHell IOBepXHOCTH NyTeM IpeBpallileHusl B Jed OX-
JaxJeHHOH BOAB, HaXoAfmledcs NoJ JeAsSHBIM MOKPOBOM. Bouibuioe
BJHSIHME Ha YMEHblIeHHe HAPAacTaHHSA TOJIIHHH JIeASHOTO MOKPOBa
OKa3blBaeT CHEXHBIH NOKPOB Ha JbAy. TemJONPOBOAHOCTb CHera
B cpexdeM B 10 pas Memplie TEIJIONPOBOAHOCTH JbAa. OHA TECHO
CBA3aHA C INIOTHOCTBIO CHera COOTHOILEHHEM .

he=0,0284p%, @)

rfe A — TEmJIONPOBOXHOCTH CcHera, JIk/(cM:-c-rpaf); pe— €ro mioT-
HOCTb, IfcM3,

[IpuTok Temja OT BOAB K HHXKHel OBEDXHOCTH JIENSHOTO Iio-
KDOBa Ha BOJAHHIX OOBbEKTaX, KOTOPHIH 3aMejJisieT HapacTaHHe Jbla,
NPOHCXO/MT BC/ICJCTBHE IOCTYIVIEHHS Temla OT AHA W OT IPYHTOBBIX

.~ BOA, B pe3yJqbTaTe nporpesa BOILLI NOK JefcTBHEM COJIHe‘-IHOPI panua-

IHH H JQHUCCHIIAIMH SHEPrHH JBHXKEHUS BOAH. IIpOHMKHOBEHHE COJHEY-
HOM paiMalnu 4yepe3 JeISHOH IIOKPOB B BOAY NPaKTHYECKH CKa3blBa-
eTCsl Ha HapacTaHHU JIEASHOIO IOKPOBA TOJMBKO IPH OTCYTCTBHH CHera
Ha Jbay. B HavagbHBIE NEpHOA JIeIOCTABA OHO HE3HAYHTEJBHO H3;3a
* GoNIbUIOTO 3HAYEHHs aMbGeNo M MaJsoH MPOXOJKHTENBHOCTH CBETOBOTO
pust. Tenyo nMCCHMAnMM 3HEPrHH I[OTOKA CYIUIECTBEHHO CKa3LIBAETCA
* TOJIKO Ha TOJIIHHE JIeASHOro NOKpPOBa FOPHBIX PEK M IOPOXKHCTHIX
yuacTKOB paBHHHHbIX pek. Temso, mocrynaiouiee OT JHA, yMeHbIIAET
HapacTaHde JbJa Ha pexax esponefickoit wactu CCCP B cpennem Ha
10 cM, a Ha MaJIONPOTOYHHIX YYaCTKAaX BOAOXPAHHJIKLL — Ha 5—8 cM
3a 3umy. IlocryniieHre TPYHTOBHIX BOA B BOJOEMBl OGBIYHO KOHIIEH-
TPHPYeTCS Ha OTAe]bHBIX yuacTkaxX. MmenHo Ha BuX HabmiomaloTcs
oOBIYHO TOHKHH Jex u nmoabiEbd. Ha osepax u Bonoxpaﬂu.mmax poJib
TPYHTOBLIX BOJ 3aMETHA JIMLIb B MPUOPEKHOH 30HE.

KpoMme KpHcTa/nMyeckoro Jibia Ha BOAHHLIX OGBeKTax IpH ompe-
JIENIEHHBIX YCJAOBHSIX 0Opas3yeTcsl CHeXHBIH M IIyrOBOH Jen.

CHeXHBIH /e BO3HHKAeT IIPH 3aMep3aHHM BOJLL B HACHIIEHHOM

€I0 cHere Ha JeAsiHOH moBepxXHOCTH. CHEXHHIi NMOKPOB CMayuBaercs
BOJAOH B INEPHOA OTTENe]H KaK OCaAKaMM, BHINafalOMMMH B BHIE
HOXK el WX MOKPOTO CHEra, Tak M HEMOCPEICTBEHHO OT TasiHUS CHera.
" CHexXHBIH Jef oﬁpasyeTcx H TOrZa, KOrla Macca CHera, HakOIHBIIe-
rocst Ha JibAy BOJO€Ma, OKa3hBaeTcsl NOCTATOYHOM, YTOGH 3aCTaBUTh
JIe[ITHOH OKPOB IOTPY3HTBCS IIOJNHOCTHIO B BOLY, KOTOpas Hau-~
HaeT BHIXOAHTH M3 CKBO3HBIX TPEUIMH W NPOPyGeil, machlias HUXKHHE
CJIOH  CHera.

Iyrosoit iex oGpasyercs myTeM NpOMEp3aHHs ckonuBmeficst noJL,
JeASTHBIM TOKPOBOM LIyrH. HIHTEHCHBHOCTH HapacTaHHs LIYTOBOTO
JbJa 3aBHCHT HE TOIbKO OT TEIIOOTXAUH Yepe3 NOBEPXHOCTDb JIbIa,
HO ¥ OT IVIOTHOCTH M TOJILIMHEL CJIOSI LIYTH.

Ha yuactkax pek, Iie B IepPHOJ OCEHHETO nenoo6pasosaﬁm Ha-
‘610K aeTCs 3HAYMTENbHOE KONHUECTBO IUYTH, ee BJIHSHHE Ha yBeJuue-
HHe o6IIe# TONIIHMHBL JbJa BecbMa cymecTBeHHo. Ona MOBBILACT HH-
TEHCHBHOCTh HapaCTaHus{ m,na B cpenem Ha 20 % [2].
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4.2. TIpOrHO3bl TOJUIMHBI JeSHOTO NOKpOBa
C HCNO0Jb30BAHHEM NPOTHO3a TeMmepaTtypbi BO3ayXa

KpaTkocpouHble NPOTHO3Bl TOJIIHHBL JIENSHOTO [OKPOBA COCTAaB-
JSIOTCS ¢ HCNOJB30BAHHEM IIPOrHO3a TeMIepaTypsl Bodayxa. as
BTOM LENH CYMECTBYET PsIA PACUCTHBIX METOROB. Bhi6op MeroAa, mpu-
MEHEHHE KOTOpOro HauboJjee LEIeCO00Pa3HO B KaXkKAOM KOHKPETHOM
cnyqae 3aBHCHT  OT OCOOEHHOCTEel BOXHOTO 0O0BEKTa, KaJeHIapHBIX
CPOKOB, Ha KOTOpbI€ COCTaBJsIeTCA NMPOTHO3 (Haqanbnbm TIEPUOJL TIOC]Ie
yCTaHOBJIEHHS JIEJOCTABA HJIH IEPHOL HapacTaHHd JbJa OO0 MaKCH-
MaJ/JbHOH TOJIUIMHE), OT HEOGXOAMMON TOYHOCTH NPOrHO3a W HAJJHUYUS
HCXONHBIX [JAHHBIX, & TaKXke OT BO3MOXKHOCTH HCIOJMb30BaHHs IDBM.

Hau6onee mpocTofi m pacmpOCTPaHEHHBIH €IOCO6 NPOTHO3a TOJ-
IMHMHBL Jdbfa Ay — NPUMEHEHHE JIOKAJILHBIX SMUUPHYECKHX TIpaduKOB H
aNnpoOKCUMHPYIOLIUX HX HOPMyYJ THIA

h=k| T O_, ' (4.9)

rae ), O_ — cyMMa cpefHHX CYTOUHBIX 3HAYEHHH OTPUIATeJbHOH TeM-
nepaTtyphl BO3AyXa, cuMTas €O JHS TOSIBJCHHS IJIaBYuYero JbAa Ha
y4acTKe 10 3alaHHOH .1aTH; kR, 1 -— KO3((OHUHEHTH YUHTHBAIOUIHE
B HEJBHOM BHJE BIHSAHME HaA HapacTaHHe JbJa CPeIHHX 3HAYCHHH
BBICOTHl CHEXKHOTO'IIOKPOBa HA JbAY H NPHUTOKA Tenja K HIKHeH No-
"BEDXHOCTH JIefsIHOr0 nokpoBa. IlorpeimiHocTy pacuyera 1o TakuMm ¢op-
MyJaM 3HQUHTEeJbHB, TaK KaK B HHUX HE YYHTHIBAETCS KOJHYECTBO BhHI-
najaoulero Ha JieJ CHera, KOTOpoe CYUIECTBEHHO M3MeHseTcs: OT ToJa
K TOLy.

Hecronpko ayuiiie pesylibTaThi TOJYYaI0TCA TIPH HCHOJb30BAHHH
SMIHPHYECKHX 3aBHCHMOCTEH, NPEACTaBJEeHHHX B BHAEe CEPHH KpH-
BHIX, KaX/Jas H3 KOTOPEIX COOTBETCTBYET OIpeJlesleHHbIM 3HaUeHHAM
BBICOTHl CHEKHOTO ITOKPOBA Ha JbAY. '

BoJee nepcnekTHBHHIMU ABJSAIOTCA pacyeTHHIE METOJHKH, B ocnoayv
KOTOPHIX IOJIOXKEH MeToA Tensosoro 6ananca. OHE NO3BOJISIOT TOUHEE
YVUHTHIBATh H3MEHEHHsI INPHTOKA TeIJa CHHU3Y, COCTOSHHE CHEXKHOTO
MOKPOBa H INYrH IORO JbAOM B Ipolecce ero Hapacrtanus. Kpome
TOro, OHM He TPeOyIOT BHIIONHEHUS CHEUHAJbHHX Pa3palboTox st
KaXkJI0r0 BOJHOTO ‘06BbeKTa. :

4.2.1. OCHOBHI MeTo;mlm pacueTa TOJLUHL JEAAHOro NOKpoBa

B ocHoOBy MeTOfa pacueTa HapacTaHHs JEASHOrO IOKPOBA C HHXK-
Hell NOBEPXHOCTH Ha MaJONmpOTOYHHIX Bojoemax B. B. IluorpoBnuem
[4] monoxkeno pemenue nuddepeHnHATLHOIO YpaBHEHHS, ONPEAEsIO-
IIer0 HapacTaHWe JbJa 32 NPOMEXYTOK BpeMeHH dt mpu CTannoHap-
- HOM DPeXXHMe Iporecca:

N

| ~—On _
Lo, dhn = Ax m dt, - (4.3)

rae L — rtennora Jaepnoo6pasoBanus, JIK/cM3; pg— INIOTHOCTL JbAa,
r/cm?; hn—TOJIIIlI/IHa JbJa B Hauajle pacu4eTHOro Iepuompa, cM; He — -
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BHICOTA CHEra Ha JIbAy, CM; Oz — TEMIOEpaTypa CHEKHOH HJH Jens-
HO# moBepxuOCTH, °C; Ax, Ac — KO3(POHIHUEHTH TeJONPOBOJHOCTH
Jbjga u cuera, Ix/ (CM c-rpan). 3uamenareab dopmyas (4.3)— Ten-
JIOBOHl 3KBHBAJIEHT CHEXHO-JENSHOTO IOKPOBa, T. €. TOJLIHHA JbAa,
_TI0 TENJONPOBOAAIIEH CIOCOOHOCTH SKBHBAJIEHTHASI CHEXKHOMY H Jie-
ISTHOMY IIOKPOBY BMecTe B3ATHM ().

TeMnepatypa IOBEPXHOCTH - CHEXKHO-JIEASHOTO IIOKPOBA. BHIYHCIS-
ercsi ¢ IIOMOLIbI0O ypaBHEHHS TemJOoBOro 0ajiaHca 3TOH IOBEPXHOCTH.
PacueT ee IPOBOAHUTCS IIOCJAEA0BATENbHEIM NPHOIHIKEHHEM, IPHYEM Ha

- IepBOM STame TeMNepaTypa MOBEPXHOCTH JIbAa (cuera) mpHpaBHHBaA-
ercs K TeMIIepaType Bo3ayxa

O = 0.

Jns ofJeryeHHss MacCOBBIX PacueTOB IO 3TOMY METOLY COCTaB-
* JIeHBl cnenuajpabie Tabaunsl [5]. Pacuer ¢ mpumeHenumeM TaGuHI
BeJIeTCs IOC/IEOBATEJbHO 33 OrpPaHHYEHHbIE OTPE3KH BpEMeHH, ‘Ha
OPOTSIKEHHN KaXJOr'0 M3 KOTOPBIX INPOLECC MOXKHO CYHTATh CTAIHQ-
HapueiM. OcTaHaB/JIMBAThCS HA 3TOM MeTOJe pacueTa He OyheM, Tak
KaK OH NOAPOOGHO H3JIOXKEH B IpefucaoBuH K TabaunaMm. OTmeTum
TOJIKO, YTO €ro Helesjecoo6pa3sHO INPHMEHATb INPH pacuerax ToJ-
IIMHBL JIEJSTHOTO IIOKPOBAa B HAayaJIbHBIH MEPHOJ IOCJAe YCTAHOBJIEHHS -
JegocraBa (TOMIIHHBL Jbna Menblle 0,3 M), a Takxke npn BO3MOXK-
HOCTH 0Gpa3oBaHUs B pycJse NMOAJNeAHOH HIyTH.

Hoasi pacuera HapacTaHHs JIEASHOTO NOKPOBA HA DEKAX peKomeH-
JyeTcs UCIOJNb30BaHHe pa3paboTaHHOH Ha TOH e OCHOBE METONHKH
pacueTa, yUHTHIBalOleH HaJdHuHe NOAJNeNHOH myru [2]. TaK KaK H3-
MepeHHs KOJHYeCTBAa INYTH HA THAPOJOTHYECKHX IOCTaX MOYTH He
IPOU3BOJSTCS, CTEleHb 3allyTOBAHHOCTH pycja PeKH PeKOMeHAyercd
ONPENeNATh II0 3MIUPHYECKOH 3aBUCHMOCTH, aNIPOKCHMHPOBAHHOH
ypaBHEHUEM

oJo=0,20AH — 4,6, 44

rie o’ — nIolais BOLHONO CEYEHHs], 3aHSTOrO WIyrof, M% o — obas

IJIOIIafh BOLHOrO ceyeHHs, M%; AH — pa3HOCTb MEXIY cpemmM ypOB-

HeM 3a MNepBele 3 CyT JefocTaBa H HAWHUSIIAM TPEJUIENOCTABHEIM
VpPOBHEM.

B ToM cuayuae, ecqum BBHIUHCJIEHHAs 3alIyTOBAHHOCTh pycJas PeKH
npeBsimaer 30 %, ee HeOGXOAUMO YYHTHIBaTh. PacueT peKOMEHAyeTcs
BECTH I10 CJeRyoUuM hopMyaam:

a) IPH OTCYTCTBHH CHEKHOr'O HOKDOBAa Ha JIb,Ily

) ha=10,02 (3 ©_)"*, (4.5)

rie Y O_-—cyMMa CpeJHHX CYTOUHBIX OTPHIATENbHHIX TeMIepaTyp
‘BO3AYXa CO IHS MOSBJEHHS MJaByUYero Jbaa;
6) NpH HaJHYMH CHEXHOTO IOKPOBA Ha JIbLY

: kun Y 6_ 3
Ahn = h.m{ + (Kn/l-c)rhc - an/([.pn), (46)
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rie kg — ko3¢ QUIHEHT, YYHTHBAOUMUA BJIHSIHHE MOAJNEIHOH IIyrH
(npu ee orcyrerBuM ky=1); n-— nepexonnuil Ko3pduuKEeHT OT TeM-
nepaTypH BO3AyXa HAa METEOCTAHUHH K TeMmIllepaType CHeXHO-JeAsHOH
TIOBEPXHOCTH; Axy — KO3(POUINEHT TENJIONPOBOAHOCTH JbJa, PaBHHIHA

BhluncasgeMblfi o Qopmyse (4.1); hux — HavasdbHas TOJIIMHA JIEAs-
HOIO IIOKPOBa, CM; /¢ — BEICOTa CHEXHOTO IIOKPOBa Ha JBAY, CM;
an/(Lpn) CTaWBamue JbAa C HHXKHEH MOBEPXHOCTH, CM; > Gu—

CYMMapHBI# INIPUTOK TemJa OT JoXa K HHXKHEH HOBerHOCTH JdbJa,

Ky
, —
10— \\
P \\ ]
| \
8 .\\ AN
——
| —]
- T N Y4,
7 qu, \\q e/C’,yd' g R
2y Puc. 4.1. 3aBucumocTp. k03ddu-
‘ 7y HHEHT2 kym OT YHCHA CYTOK OT
N L Havaja Jefoctasa.T H IJIOTHO-

0 20 40 60 60 00 720 Teym epy wyri pm.

Jx/(cM?.cyT); L — renniota JIeroépasosaHnH 335 ,l[}x/r P — ILIOT-
HOCTB JibAa, paBHas 0,92 r/cud.

3HaueHHs] BXOAALHX B 9Ty (OPMyJay TapaMerpoB Km, M, 3. Gx

" ONpefeNsdioncs NPUOJHKEHHO € TMOMOIIBIO SMIMPHUECKHX 3aBHCHMO-

creit (rpadukoB), npuBOAUMBIX HHKe. Kosh(HUHEHT Ay MOBOJBHO

©  _IJ3BHO H3MEHfETCS B TeUEeHHe NEePHOJa JIEAOCTaBa OT MaKCHMAaJbHBIX

3HaYeHHH B HauaJse JieJoCTaBa A0 MHHHMAaJbHBIX B €ro KOHIE, 4YTO

\ COOTBETCTBYET NOCTEIEHHOMY YMEHbIIEHHI0 KOJHYecTBa IUYyTH TOx Je-

ISTHBIM TIOKPOBOM. DTO IO3BOJISIET ONpPENE/ATh ero o rpaduky Ha

puc. 4.1. HauanbHoe 3HAUeHMEe IJOTHOCTH INYI'H o (Macca MmyrH

"B KyOHUeCKOM MeTpe CMeCH LIYT'W C BOXOM), €ciM HeT CIeNHaJbHBIX
H3MepeHHil, npuiuMaetcs paBHoi 0,30 r/cms.

ITepexonup#i K03(pDUIHEHT # NPH MaJsof SKBHBAJEHTHOH TOJLIHHE

puc. 4.2. Tlpu Gonpmimx 3HaueHWAX A, OCHOBHOE 3HAueHHE TNpHOOpE-
TaeT pPaJUMallMOHHOE BLIXOJAXKHUBAaHHE M 1 CJEAYyeT ONPEReNsiTh MO
puc. 4.3 B 3aBHCHMOCTH OT OGJAYHOCTH H Hs.

CyMMapHBIi HPHUTOK TENJa OT JIOXa PeKu ), Gy pacc‘{HTbIBaeTCﬂ
KakK IIPOU3BEJEHHE CPEeJHEero CYTOYHOTO NPHTOKAa TemJga B CpemiHuid
IeHb PacyeTHOTO IEPHOAA ¢y HA YHCJIO CYTOK B 3TOM Iepuope. 3Ha-
YeHHe ¢ onpenesasieTrcs mo pHc. 4.4 B 3aBHCHMOCTH OT CPepHEed Iay-
OGUHBI y4acTKa PEKH M KOJHMYeCTBA CYTOK, NPOWENIIHX OT INOABJICHUS
JbJla Ha 9TOM y4YacTKe [0 CEePeJHHH DACYETHOrO mepHoja.

Jas pacueTa 5KBHBAJIEHTHOH TOJIIIMHE Jbfa, T. €. 3HAMeHaTesld
HepBOro ujeHa mpaBofi yacTH ypamHenus (4.6) HeoOxommMo ompene-
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JIMTh CPeJHIO BHICOTY M MJIOTHOCTH CHEXKHOTO NOKPOBA Ha JbAY, a BO
MHOTHX CJIy9asiX H'TOMNIIMHY 00pasoBaBIUErocs 3a pacueTHHH mepron
CHEXKHOIO JIbJa.

n - 1)-
10 ; w =10-12m/c

08

7
Puc. 4.2, 3aBHCHMOCTb COOTHOLIEHHH TeMIepaTyp NoBepx-

nja
HOCTH CHEXHO-JEAAHOIO IIOKPOBAa M BO3AYXA n= ""O—' npH

MaJIOH# TOJIIKHHE JbAa OT SKBHBAJEHTHON TOJNUIHHHW JbHa Hs
H CKOPOCTH BeTpa w. .

T1s0THOCTE BHIIABHIETO Ha JieJl CBE€XKEro cHera onpeaeJsserca B oc- '
HOBHOM CKOPOCTBIO BeTpa, €€ MOXKHO MOJYYHUTb HCHOJIb3yA 3aBHUCH-

n

1,2 _ f = 0-36anm
T 46

7,01 e A

08l

0,6 ] L u a

"o 7 2 3 Ry M

Puc. 4.3. 3aBHCHMOCTb COOTHOIUEHHH TeMNEpaTyp IOBEPXHOCTH
CHEXHO-JIeASHOro TOokpoBa Unax W BO3ayxXa O mnpm GoJsbiiol
TOJIIIHMHE JIbAA OT 3KBHBAJEHTHOH TOJMMIHHH AbAa hs u obiaau-
HoctH N. N

Moctb Ha puc. 4.5. Ilpu pacuere no cyTounbiM HHTepBajaM BHGHpa-
eTcsl MaKcUMaJbHas CKOpPOocTh BeTpa (HMa Beicote 10 M) H3 3HaueHwit,
NOJIyYEHHEIX 32 Bce CPOKH Habmofenui. IIJIOTHOCTE cBeXEBHIIABIIEro

5 3akas Ne 584 : ’ 65



CHera IPH CKOPOCTH BeTpa MeHee 4 M/c paBra 0,10 r/cm3. Cpeguioio
. BBICOTY CHEXHOTO NOKPOBa MOXKHO MOJYYHTH IO (opmyae

he= . x/(10p0) N ()

g, fouc/(em”eym)
100 _
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- Puc. 4.4. 3aBHCHMOCTb CYTOYHOTO TIPHTOKA TeN/a OT TPyHTa
JI0Xa ¢n OT NPONOJIKHTELHOCTH JIEJIOCTAaBHOIO mepuopa T
H cpeHelt Tay6uHbl Bojoema A. ' .

/

rae ), X — cyMMapHOe KOJIHYECTBO TBEPABIX OCaAKOB [0 MOKa3aHHAM
0CaJIKOMEpa 34 pacueTHHIH HePHOJ, MM.

[Ipu manuuuu Ha JbAy BbINABIIErO paHee CHera, BeTEp OLHOBpe-
MEHHO IIEPEHOCHT M YIUIOTHSIET €ro, NPHYEM. MPOLEecC HAET HHTEHCHBHO

i: 2/em®
04

03 //
07 / = -

o1 /
Puc. 4.5. CBf3b IVIOTHOCTH CBEXEBHIIABIIErO Cyxoro
0 5 10 15 WML  cHera p.co CKOPOCTHIO BeTpa W.

-

JMIIb B TOM CJydae, €CJH CHer HMeJ MEHBIIYI0 IJOTHOCTb, 4eM Ta,
_KOTOpasi COOTBETCTBYeT MAaHHOH CKOpocTH Berpa. TosuiuHa mepeMe-
“ TEHHOTO H NO3TOMY YIUIOTHHBIIErocs CJOSl CTAPOr0 CHEera 3aBHCHT
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OT Pa3sHOCTH CKOPOCTeH BeTpa B HOCJENHMHA M NPEAHAYWIMH IepeHoc.
IIpenenbHO BO3MOXKHAA Macca CHera AMc, BKJIOYasi W CBEXEBHINAB-
WHH, KoTopasi MOXeT 6bITh YIJOTHEHa, ONpefeJsercss Mo3TOMY B 3a-
‘BUCHMOCTH OT PasHOCTH ckopocTH Berpa (puc. 4.6). Ilpm mpakruye-
CKHX pacueTax YAOGHO HCIO0JIb30BaTh TENJOBOH 3IKBHBAJIEHT CHEX-
HOTO TOKPOBA Hae, KOTOPHI MOMKHO ONpENENHTh IO AaHHHIM TabJa. 4.1
‘B 3aBHCHMOCTH OT IJIOTHOCTY CHEXKHOTO IOKPOBa.

B summIO10 OTTeneshb CHEXHHIH TOKPOB YaCTHYHO CTaHBaeT,
a ocTaBlIasicd €ro-4acTh VIJIOTHSIETCS M MEHseT CBOI0 CTPYKTYPY —
CHEI CTAHOBHUTCS KPYIHO3€PHUCTHIM. DTO CKa3BIBA€TCH Ha HHTEHCHB-
HOCTH HapacTaHHUs JeIsHOTO NMOKPOBa B IOCJEAYIOUHH IEPHOA.

) AMmm
80

f0l— /

40

Azo.@/

v

Puc. 4.6. 3aBuUCHMOCTb KOJHUYECTBA MEPeHECEHHOTO
BeTpPOM cHera Amg 0T Pa3HOCTH CKOpPOCTeH Berpa
NpH JaHHOM U NpEALIECTBYIOIIEM CHeromage Aw. .0 4 8 awmp

Bo Bpems oTTemenu Tajsas M JOXAEBas BOJAa (QUIAbTPyeTCH
B Toay cHera. Ilpomecc 3aMep3anus B3BELIEHHOH B CHere BOJBI IIPO-
HcxonuT OHCTpo, 6sarofapsl NOBHIUEHHON TEMJIONPOBOAHOCTH (HPHHU-
3MPOBAHHOIO CHera M He3HAUUTEJbHOMY KOJHMYECTBY BOJBI B HEM.

YMeHplIeHHEe BHICOTH CHEXKHOTO MOKPOBA 3a BCIO OTTENENb Ompeje-
Jsercsl o Gopmyae

Ahew = q/(33,50,), (4.8)

rpe g — cyMMapHoe KOJIHYECTBO Teiljia, NOIrVIOUICHHOE CHEXHBIM IO-

KPOBOM 3a BCIO OTTenledsb, JIX/cM?; po— INIOTHOCThL CHEra mepex oT-
Temneablo, T/cMé. "

Tabauya 4.1

SKBUBAJEHTHAS TOJIMHA CHEXHOTO TOKPOBA BRICOTON 1 CM NpH ero
Pa3JIHYHON NINOTHOCTH, CM

DKBUBaJEHTHAS TOJUIHHA CHEXHOro NOKpPOBa
I'I.nomoacn:, j 1
r/em 0,00 [ o001 | o002 ( 003 [ 004 [ 005 | 006 { 007 | 0,08 | 0,09
0,10 26 24 | 28 | 21| 19| 18 | 16 | 15| 15} 14-
0,20 12 12 10 10 9 8 8 8 7 6
0,30 6 -6 5 5 4 4 4 3 3 -3
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ITpy npoAOJMKHUTENIbHON H HHTEHCHBHOM OTTEIEJH, KOIJA CHEXHBHIH
NOKPOB Ha JpJly IPaKTHUECKH BeCh CTaHBaeT, JOMYyCTHMO HEKOTOpOe

yIpOIieHHe pacyeTa: KaXAbii TPafyc NOJOKHTENbHON CpemHed cy- .

TOYHOH TeMmIepaTyphl BO3AyXa COOTBETCTBYeT CTAaHBAaHHIO 5 MM CHe-
rosanacoB Ha JbLy, NPHYeM NOPHHHMAaeTCs, 4TO BCS Macca pacrasis-

Hiero CcHera Ha JbAy NOCJAe OKOHYAHHS OTTENeIH NpeBpallaercs

B CHEeXHBIH Jel. , )
Ecsin Xe cHEr He MOXKET IIOJIHOCTBIO PacTasiTh BO BPEMS OTTEMeJH,
a TOJIbKO YIVIOTHSIETCS, TO Mo Tabi. 4.2, B 3aBHCHMOCTH OT HayaJibHOH

Tabauya 4.2
YnloTHEHHE CHEra B pe3yJbTate cMauyHBaHHA ero Bopoil (mo II. Tl Kysemumy)

Hawanenasi maoTHocTs cHera, rjem® ~ . 0,13 ° 0,17 0,20 0,25 0,30 0,40
Kos¢¢uunent ynaoTHenHs chera Ky 0,42 0,56 0,61 0,72 0,81 0,9
IT10THOCTL CHera moc/le CMAayHBaHHS,

rfem . ..............062 0,56 0,54 0,45 0,42 0,44

IVIOTHOCTH CHeEra, IJisi KaxXIOoro AHsI OTTelleJIH olpeleasioT KOS(p(pPI-
OWEHT YNJIOTHEHHsI CHera kyu, KOTOprﬁ HCIIONB3YETCA HAJIsI BBIYHC/IC-
HHA BBICOTHl CHEra B IIOCJCAYIOLIHE AHU

APD = kyahe. 4.9)

Kak ykasano BmlLIe, cMaYHBaHHE CHera. BOJOH NPOMCXONMT H HO-
cjle OOHJBHBEIX CHEroNnajioB,: B pe3yJbTaTe INePerpys3KH JeAsHOro IMo-
KpoBa cHeroM. IlpenenbHyio BBICOTY CHEXHOrO HOKPOBa Ha JIbAY, HIpPH
KOTODPOH JeffiHOH NOKPOB elle He MOXKeT GLITh 3aTOIVIEH BOAOH, MO-
HO NOJNYYHTb U3 CJCAYIOLUIEr0 HepaBeHCTBA:

oche < 0,094, ‘ o (4.10)

Tommuna CJIOS «CHEXHOH KalllE», T. €. CMECH CHera M BOXH, 06pa-
30BaBIleACs B pe3yJapTaTe BHIXOAA BOJHL Ha JENSHOH IOKPOB, OIpene-
ndercs no gopMyne

By = ocfllc—-0,09/,z,;x. , (4.11)
0. -+ 0,09,

7

Tabauya 4.3

Ilpepenbnas BHICOTA CHEra Ha JILAY, IPH KOTOPOi Boja elne
He_ BBICTYyHAeT Ha JeH, CM

IInoTHOCTH CHEra, rfcM?
Toauwusa fbaa,

M ] .

. 0,10 0,20 - 0,30 : 0,40
10 9 e 3 2
20 18 9 6 4
30 27 14 9 7
40 - 36 18 12 9
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rae hc—— BHCOTAa CHEXHOIO noxposa J0 3aToIlIeHHd, CM; p’-—-I'IJIOT-

HOCTb CHera JI0 3aTOILIEHHS, I/cM3; pc — IUIOTHOCTb <CHEXKHOH KaIH»,
r/cM® (mo Tabu. 4.2 HMXKHsSS CTPOYKA); Ay — TOJIIMHA JbJA K MO-
MEeHTY 3aTOIJICHHS CHEXHOTO IIOKPOBa, CM.

HpH 3HAYHTECJIbHBIX HNOXOJIOAAHHUAX, KOrja cpe;m;m CYTO'-IHaﬂ TEeM-
neparypa Bo3ayxa onyckaercss Huxe —10°C, ciaoli cMecu chHera H
BOJH 3aMep3aeT H NpeBpamlaeTcss B CHEXKHBIH Jell, MJIOTHOCTb KOTO-
poro cocraBaser 0,89 r/cm®,

- IIpuBenennass shie dopmyna (4.10) ompexenser HeobGxoxumoe
YCJIOBHE JJIsl OCYNIeCTBJIEHHs MNEPErpy3KH JIEASHOrO IOKPOBA CHErOM.
OnHako 3T0 ycJOBHE He SIBJISETCS HOCTATOYHBIM, M BEIXOAA BOJHI Ha
Jiel MOXKeT He NPOH30HTH Jaxe IPH €ro COOJIOJeHHH.

TlosToMy pacuer TOJIIHHBI CHEXHOTO JbJa, OCOGEHHO IIPH pacyeTe
MaKCHMaJIbHOH 32 3HMY TOJIIIHHE!l JIEASSHOTO NOKPOBA, IPH HAaJHYHH
DAHHBIX CHErOCBHEMOK BBICOTHl CHEXKHOTO IIOKPOBAa B [0Jie H €ro BHI-
COTHl Ha JIpAYy MO M3MEPEHHAM Ha NOCTAaX 1leJecoo0pasHO MPOBEPHTH
KOCBEHHBIM cnoco6oM. [las STo# uean MOXKHO DEKOMEHAOBaTh (op-
MyJy H3 pabotTet [1]

Bren= 0,62 Ahe, (4.12)

. rge Ahc — pa3HOCTb BBICOTH CHEXHOI'O NOKPOBA B IIOJE U Ha JbAY.

Ero BhiCOTa B 10Jje NPHHMMAETCs 8a BHYETOM BEICOTH CHEXHOTrO II0-
KpoBa, 06pa30BaBIErocs A0 HACTYIUIEHHsI JeIOCTABA HA BOLHOM
oopekTe., Ee pacueT IPOHM3BOIHTCH HO AAHHEIM 00 OcajKaXx ONHCAH-
HBIM BBIlIE CIIOCOGOM. ,

IIpy npuMeHeHHH ONHCAHHOH METOAMKH HeoO6XONMMO YUMTHBATH
cJeLyiole MpakTHIeCKHe peKOMeHalHH:

1) pacueT HapacTaHHs JbAa CJHeAyeT HAYMHATH C JATH TOSBJIEHHS
IIaBy4Yero Jbja Ha BOXHBIX OO0BEKTAaX;

2) pacueTHHIE HHTePBaJb BPEMEHH NOJKHH OHTb KODOTKHMH, OCO-
6eHHO B HayaJbHBIH NEPHOJ IIOC/E YCTAHOBJEHHsS JefocTaBa. B ka-
yecTBe TpPaHHI, PacUeTHOI0 HHTePBaJa BLHIGHPAIOTCH JAHH, KOrja Ipo-
HCXOJSAT 3aMeTHBle H3MEHEHHS BBICOTH H IIOTHOCTH CHEXKHOTO IIOo- |
KpOBa Ha JIbAY B pesyJbTaTe CHJIbHEIX CHETONAXOB, OTTeNeNe# u T. I.;

3) mas KaXkIOro pacyeTHOO HHTEpBaja BPEMEHH ONpeNeJsieTcst
BBICOTA M IVIOTHOCTh CHEXKHOTO IOKPOBa, TOJINHHA JbJa. BhIyHCIeH-
Hasi HAa KOHEIl IIEPBOrO MHTEPBAJa TOJNIMHA JIbJA SBJIAETCH Hayalb-
HO¥ [JIs1 CJIeZYIOLIero, BTOPOro HHTepBaja H T. [.;

4) pacueroM omnpejessieTcsl CPeXHAS TOJLIHHA JbJA HA y4YacCTKe
peKHu, I03TOMY, €CTECTBEHHO, 4YTO -IIOJy4eHHBEe €€ 3HAaueHHsS MOryT
CYLIECTBEHHO  OTJIHYATHCH OT H3MEPEHHBIX B COOTBeTCTBYIOIILHe, CPOKH
B JIYHKEe Ha BOJOMEPHOM NOCTY.

: CpaBnenue PacCUMTAHHBIX TOJIUUH .nbna c ILaHHbIMPI H3MepeHuii
ee 00 npoduasM (NPH H3MEPEHHSX PAacCXOJOB BOLHI), BHIIOJHEHHOE
Ha MacCOBOM MaTepHaJie, NOKa3aJo OTCYTCTBHEe CHCTEeMAaTHYECKOH IIO-
IPEIHOCTH B pacyeTax, a BepOsITHAsi IOTPEINHOCTb HX COCTABHJA:
a6CcoOJIIOTHAS OKOJIO 3 CM, OTHOcHTeNbHas 8 %.

_ Omnucannasi MeTOJMKa NPHMEHseTCS KakK JJsA COCTaBJEHHs Kpart-
KOCPOYHBEIX IPOTHO30B TOJIIMHBI JbAa C 3a6/arOBPEMEHHOCTBIO 5 H
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Tabauya 4.4 :
Nlpumep pacuera HapacraHuss JensHOrO HoKpoBa Ha P. Cyxoxe y n. KaaumuHo,

$ H z
S - & OcafKH 110 CpoKam =
> é o HaGJI0J RN, MM =
§- g 2 -
=] 4 A o
Hata " B w 2 ~
5 i 70 = ]
& 2. - 2 z
& o 25 g 74 | 19u | Zx 5
o k-l
g 3= 8% £ g
& 38 58 = &
1 2 37 4 5 6 7 8 1 9
1969 r. .
3/XII 3, 1 [ —1,8 10/10 9
4XI1 3, a0 | —3,4 5/5 ‘8
5/X11 3, a | —4,2 10/10 10 _
6/XI11 3, 1 | —3,6° | 10/10 4 0,6 [ 0,0 0,6
23/X11 Jac —20,7 7/0 4 1,00 | 1,0 3,2
24/X11 —17,4 | 10/0 6 |26 1,3]389 '6,8”
25/X11 7 —18,2 | 10/1 4 1,4 1 0,6 | 2,0 9,5
26/XI1I 1 —24,2 6/0 6 10,8108 10,1
27/X11 S =271,0 |40 2 S 10,9
28/X1I ] —25,6 | " 7/0 4 10,210,204 11,1
29/XI1 } —26,9 | 5/0 6 0,0 0,0 ) 11,3
30/X11 —25,6 [ 2/0 6 | 0,0 0,0 11,3
81/XII - —29,8 1/0 - 6 11,3
1970 r. N N
B/IIT » —5,1 106 | 2 1,3 0,0 | 1,83 | 109,8
“6/111 —6,5 9/9 5 ‘

IIpaMeuanne, B rpade 2 6ykBa «3» oGo3Hagaer 3abepert, «I» — JeA0XOA,
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1969-70 r.
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10 cyt (o0 TouHOCTH TAaKHX IPOTHO30B cM. m. 4.2.3), Tak U AJs pacyeTa
MaxCHMAJIbHOU 32 3MMY TOJIUIUHH JdbJAa. ‘ :
llpumep pacuera. Pacuer roswuno. s60a Ha p. Cyxone y c. Kaau-
HUHO 8 OcerHe-sumnull nepuod 1969-70 ee. (raba. 4.4).
_ Becp mepuon pacuera pasGuBaercss Ha HHTePBajbl BPEMEHH, B. Te-
4eHHe KOTOPHIX €OXPaAHSIOTCS NPHMEPHO ONMHAKOBAsl BHICOTA M IJOT-
HOCTb CHEXXHOro IokpoBa (3—24, 25—30 nekabps u T. 1.). Has srux
HHTEPBAJIOB OHpefesieTcss H3MEHeHHe TOJILIMHEl JIEASHOrO0 NOKpOBa
Ay _ :

Jlast mepBoro uHTepBasa (cTaiguss 0GPAa3OBAHHS IJIABYYEro. Jbjla
¥ HayaJa JeJOCTaBa), KOTAA OCALKH HE3HAUHTEJbHEI, TOJIHEA Jensd-
HOro TMOKPOBa ONpeAesseTcd B 3aBHCHMOCTH OT CYMMBl OTPHIIATEJb-
HHIX 3HaYeHMH TeMmmepaTyphl Bo3xyxa no' ¢opmyte (4.5). B mammom
crydae 3 0-=240°C, a h;=47 cm Ha 25 nekalpsi. 3aTeM LJst 3TOrO
HHTepBaJla HaxXOAWTCA MONPaBKa Ha INPHTOK TeImJa OT JO0XKa PEKH.
st cepenunnl uHTepBana (ll-e cyTkH) w nmo cpepHel rayGuue. yua-
cTka (5 M) mno rpatduky Ha pHc. 4.4 ompenensercs 3HaueHHE Cpel-
Hero CyTOYHOI'O NPHUTOKA TemIa OT TpyHTa Jjoxka ¢;=96,4 Ix/cM2
CyMMapHOe KOJIHUECTBO TelJIa 3a BeCh HHTEPBAJ COCTABJSIET D, §n=
=2024 Ix/cm2 IlpomsBenenne Lpy;=308 [Ix/cm®, a mompaBka Ha
NPHUTOK TeI1a OT JIoXKa PeKH ), gu/Lpx=6,6 cMm. Takum 06pasom, pac- '
yeTHasA. TOJILIHHA JbAa Ha KOHeI IepBoro HHTepBaJsa paBHa 40 cwm.
Ona sBJAsieTcsl OJHOBPEMEHHO HauaJpHBHIM 3HAaYeHHEM [Jsi pacyera
TOJILIMHB! JIbJa BO BTOpOM uHTepBajte (25—30 mekabps).

DTOT HHTePBaJ BPEMEHH OT/JIHYAETCS OT NPEeNBIAVINEro HaauuneM
CYLIECTBEHHOTO CHEXHOTO NMOKPoBa Ha JbAy. KojaudecTBO BHIABHIMX
OCajfKOB Ha cepeAusHy nepuoia cocraBuiao 10,9 mMM. MaxcrvMaibHas
CKOPOCTb BeTpa B HHTepBaJje oTMeueHa 6 m/c. IlioTHOCTH cHera ompe- -
nensiercs no rpaduxky (puc. 4.5) H B KOHKPETHOM CJaydae COCTaBJsET
0,16 r/cm3, a ero Buicora mo dopmyne (4.7) paBua 6,8 cm.

DKBUBaJIeHTHAs TOJNIIMHA CHEXHOTO NOKpOBa BhicOTOH 1 cM mpH
naotnoctu 0,16 r/cm® paBua 16 cm (ta6a. 4.1), a:npu BHcoTe 6,8 cM
oHa cocrapaser 109 cm. O6was >KBHBaJeHTHAasl TOJIUHHA CHEXHO-
JIeSTHOTO TOKpoBa f,=149 cm. OTtciona Kosdduuuent n no rpaduxy
puc. 4.3 pasen 1,0. KospdunueHT Ry, yIHTHIBAIOIUH BIHAHHE MOA-
JefHOM IUYTH, Ha cepeiuHy HHTepBaja paseH 8,7 (ma puc. 4.1 mo
cpenuet kpuBofi nmpH pw=0,3 r/cm®). Cuoll crasBuiero cHU3y Jbja
. ompefefisiercs Tak e, KAK U HA IIEDBOM DPacueTHOM Liare 2, §n/Lp;=
©  =1,68 cm. Cymma oTpuHaTeJbHHIX 3HAYEHHH TeMIepaTypH BO3Lyxa

paBua 147,5°C. Hapacranue TOJIIMHEI JbJa 3a 3TOT HHTEPBaJ Ompe-

neasiercs no dopmyae (4.6) u cocraBaser 7 cM, a TOJNIIMHA JbAa

30 nekabps paBHa 47 cM.* S :

AHaJIOTHUHO TNPOUBBOAHUTCH PacyeT HapacTaHHA Jbja M 324 MO~
cAenyoomue HHTepBalbl BpemeHH. K 5 mapra rtommuHa Jpla craja
paBHO#l 54 cM, BBICOTa cHeXHOro nmoxposa 47,8 cM, a cpexHss IJOT-
HocTh ero 0,23 r/em®, cymMmapHas Macca cHera », M¢=109,8 mwm.
[leperpyska Jabma cHeroM ompeneasercs mo HepaseHcTBy (4.10). Bec
Harpysku pche=11,0 r/cM?, a naaByuectb abia 4,9 r/cm3, T. e. mepe-
rpyska Jbjia cHerom cocrasiaser 6,1 r/cm®. Ilosromy BOAa saramiu-

72




BaeT CHEXHBIH MOKPOB W 00pa3yeTcsi «CHexXHas Kama». Tosmu#a cjos
«CHEXHOJ Kaum» Omnpenpensercsi mo dopmyne (4.11). B pannom cay-
yae TOJINMHA CJIOSI «CHEXHOH Kalnms pasHsiercs 23,5 cu. Ha ee o6pa-
30BaHUE H3PACXOAOBAHO Acxp” =77,5 MM (p” — IJIOTHOCTH 3aTONJIEH-
HOr'O CHera), a OCTajbHOH CHer YIJIOTHHJICA B Pe3yJbTaTe CMayMBaHHS
(109,8—77,5=32,3 mm). Ero mmoTHocTh ompepenasercs mo Ttabg. 4.2
(rpadha 3) px=0,50 r/CM3 a ero Belcora cocrasiager 6,4 cm. Ilocae.
3aTOMJIEHNs ' CHEra BOAOH HapacTaHue Je[ASHOTO NOKPOBa CHH3y npe-
KPAaTHJIOCD. '

4.2.2, Pacyer TOJILHHBI JEISAHOr0 NOKPOBA BOAOXPaAHUIHIL
B HayaJbHBIH MEPHOJ FIOC/E YCTAHOBJCHUSA Je0CTaBA

PacueTs TOMIIMHA JbAa B HAYaJdbHEI IEPHOA JEJOCTAaBa SBJS-
JOTCS MOYTH €JHHCTBEHHBIM HCTOYHHKOM HH(OPMAIHH, HOCKOJbKY H3-
MEpeHHS Ha TOoCTax HO coO6pa)keHHSM Ge30HAaCHOCTH HAYHHAIOT HPO-
HU3BOAMTH HPH TOJIIMHE JbJa He Menee 15—20 cM, M NpoH3BOIAT MX
oauyd pas B 5 cyT B npubpexHOH wacTi pojgoxpammsiuma. Iias obec-
NeUYeHUs Ke JIeASHBIX NepenpaB M JIeLOKOJbHHIX pafoT TpebyioTcd
eXeJTHeBHbE JaHHbIe O TOJNIIMHAX JbJa MO Bcell aKBaTOPHH, B HacT-
HOCTH Ha (apBarepe. MeTosuKka pacueroB [6] IO3BoJISIeT OnpeneasTsH
CPEIHIOI0 Ha YYacTKe BOAOXPAHMJMNILA TOJIMHMHY Jbla, a B paGore [3]
NpUBeJeHbl BEPOSITHOCTHHE XapaKTEPHCTHKH e€e pacipefeseHHs Mo
aKBAaTOPHH M COOTHOLIEHHE C TOJIIMHOH JibJa Ha ¢apBarepe.

Jns HagasnpHOrO HepHOjA JIeAOCTaBa XapakTepHO OHICTpOE H3Me-
HeHHe TOJNILUHBI JeJdHOr0 IOKpOBa M TEMIEpPATyPH €ro BepXHeH Io-
BEPXHOCTH, MO3TOMY JHOCTATOYHO TOUHHIH pacyeT TOJIUHHLL JIbJA MO-
KHO OGeCmeYyHTh JIMIIb NPH CYTOUHBIX DPacUeTHBIX HHTEpBajax Bpe-
Mend. KpoMe Toro, B 3TOT NEPHOJA VIENbHHIEA NPHTOK TemJa CHH3Y U
XAPAaKTEPUCTUKH CHEXHOTO -TIOKPOBa Ha JbAY BeCbMa CHJIBHO CKa3hl--
BaloTCS Ha TOJIIHHE JIeASHOr0 HOKpoBa. IlosToMy B MeTojuKe pac-
uyeTa [EeTaJbHO YUWTHIBAIOTCS MPUTOK TemJa K HUMKHEH NOBepPXHOCTH
Jbla U TenJI006MeH yepe3 BEPXHIOIO IOBEPXHOCTH JIbAA, ONPEAENAETCS
TeMIepaTypa BOAH! NOJ JEATHHM IIOKPOBOM.

Meron [6] paspaGotaH Ha OCHOBE De3YJbTATOB HCCACLOBAHHMI
B. B. Iluorposuua [4] u JI. I. UWlynakosckoro [8] u BkiOuaer npo-
BOJIbHO CJIOXKHYIO CHCTEMY DAacyeToB, KOTOpas NPaKTHYECKH - MOXKET
OBITH peasu3oBaHa TOJNBKO Ha IDBM, ¢ Hcnoab3oBaHHEM IPO-
rpamMmel [7]. '

STOT‘ MeTOJi PEKOMEHAYeTCS AJs pPelleHHsl CIeYIHX 3afad:

-~ BOCIOJIHEHHe HeJOCTawllel WHPOPMALHH O TOJIIHHE JENSAROTO
HOKPOBa;

— KPaTKOCPOYHHBIH NPOTHO3 TOJUIMHBEL JIEASHOLO NOKPOBa (pacuer
C HCHOJIb30BAHHEM ‘IIPOTHO32 METEOPOJIOTHUECKHX 3JIEMEHTOB Ha 5—
10 cyt);

— «BOCCO3JTaHHe» PAAOB CpOKOB Hapacrauus A0 3aJaHHBIX xapaK-
TEPHBIX TOJIIKH JbAA AJIS Iejefl NOJyYeHHs BEPOSTHOCTHHIX PexHM-
HbIX XapPaKTEPHCTHK H PaspalOTKH METOJOB AOJTOCPOUHBIX IPOrHO30B
YKa3aHHBIX CPOKOB.
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TounocTe pacueToB O OMHCAHHOMY METOAY XapaKTepuayercs abco-
JIOTHBIM 3HaUeHHeM BEPOATHOH INOT'PEIHOCTH 2 CM H OTHOCHTEJBHOM
14 %. CpaBHHTeJbHO 60JIBINOE 3HAYECHHE OTHOCHTEJbHOH MOTPENIHOCTH
CBA3AHO C TEM, YTO PACCYMTHIBAETCsl TOMIHHA JbJa B Hauajle Jelo-
CTaBa, -KOTJia OHA elle. HeBEJHKA, H Jake HeGOJbIIHE MOrpelrHOCTH
HMeT GoJblIne OTHOCHTEJIbHBIE SHAUCHHS.

4.2.3. Mpumenenue pacquHblx METOAHK
AN MPOTHO30B TOJIUMHL JbAA C HCHOJb30BAHUEM
IPOTHO32 METEOPOJOrNYECKHX IE€MEHTOB

[Ipu wcnonb3oBaHMH METOAOB pacuera, H3JOXKEHHBIX BHILE, AJs

,ue.nef/’x COCTaBJIEHHSA KPATKOCPOUHBIX HPOTHO30B TOJUWIUHH JEASIHOTO

IOKPOBA MPHUXOAHTCS YYUTHBATL TeMIIePATypy BO3JAyXa B NEPHOA 3a-
61aroBpeMeHHOCTH NPOrHO3a 110 MPOrnosy morogsl. Ilporuoser cpennel
CYTOUHOH TeMmmepaTyphl BO3JyXa MOXKHO HCHOJNb30BaTh B “Npelesax
Z0 5 cyT, 3TUM U ompejensieTcss 3a0IaTOBPEMEHHOCTh COCTABJSEMHIX -
C HX IOMOUIBIO NPOTHO30B TOJIIHHM JbAa. [[pyrue Mereos/JeMeHTH —
CKOPOCTb BeTpa-H 06JaYHOCTb OOBIYHO MPUHHMAIOTCS- IIPH COCTaBJECHHU
JIEIOBOT'O IIPOTHO3a PAaBHHIMH. CDPEAHUM MHOTOJETHHM 3HAUEHHSIM.
TInoTHOCTH M BBICOTA CHEXHOTO MOKPOBA NMPHPABHUBAETCH B.GONBIIHH-
CTBE cJaydaeB K ero (haKTHYeCKOH IJVIOTHOCTH M BHICOTE B J€Hb. BHI-
nycka Nporuosa. M3MeHeHHe NJIOTHOCTH H BBHICOTH CHEXKHOTO TOKPOBa
YUMTHBAETCS TOJNLKO NpH ero tasuuu (cMm. 1. 4.2.1). Pacuer mapacra-
HHSl JbAa A0 AHA BHIIyCKAa HPOTHO3a BEINOJHAETCS [0 HAGMIOAEHHBIM
3HAUEHUSIM METEOPOJOTHUECKHX 3TEMEHTOB.

TlpoBepka TOUYHOCTH HPOTHO30B, COCTABJEHHEIX C IIOMOIIBIO pac-
YeTHOro Meroja [6] ¥ ¢ MCmoAb30BaHHEM HPOTHO30B CpenHell CcyTou-
HOH TeMmepaTyphl BO3AYyXa, NPOBEAEHHAR IJ HadaJbHOFO NEpPHOAa
Jef0ocTaBa Ha BOJXKCKOM mjece KyHAOHIIeBCKOro BOAOXPaHHJHINE, 110-

' KasaJia, 4TO CHCTeMaTHUeCKas INOTrPEIlHOCTh B HHX OTCYTCTBOBaJa,

a cpejHsds KBajpaTHUecKas IOTPEITHOCTh COCTaBHJAA 3 CM, T. €. HE
NPeBHICH/IA TOTPEUIHOCTH PacueTa.

- Hnag Toro e BOAHOTO 0OBEKTa OBLIA npOBepeHa BO3MOKHOCTb
HCIIOJB30BaHUs IPOTHO30B cpejHel AeKaaHOH TeMmepaTypH BO3AYyXa,
cocraBisieMbix B I'mapomernenrpe CCCP, nmpu nporHosax TOJIIHHBI
appa Ha 10 cyr. Cpennsii KBagpaTHyeckasi aGCOMIOTHAS TOTPENIHOCTD
TaKHX [POrHO30B aias 10-x cyTox. cocTaBuyia 6 -CM, a OTHOCHUTEJb-
pas— 0,35.- B 509 ciayuaeB mOOrpemIHOCTH COCTaBJAIOT He OoJiee
5 cM, a2 B 80 % cayuaeB He Gosee 10 cm. Takasi TOUHOCTE He BEICOKa,

HO BIOJIHE II03BOJISIET. COCTABJICHHE J[OCTATOYHO SP(EKTUBHBIX KOH-
CyJbTamui.

W3 ckasanHOrO BH,L[HO 9TO PACUETHHH MeTO] MOXKHO TIPHMEHATh
IJis BHITyCKa NPOTHOSOB HapacTaHHS TOJIIMHHE JibJa HA BOJOXPaHH-
JIMIAX. B TE€UYEHHE HeKaawl. IIpHueM nJjs nepBHIX 5 CYT cleayeT Hc-
II0/Ib30BaTh MPOTHO3H CPENHEH CYTOYHOH TeMmepaTyphl, a  OxKHjae-
MBI€ TOJIIHHB! JIbJla HA HOCJAENYIOUINe JHH PacCYUTHIBATDL MO IIPOTHO3Y
cpenuell fekajHON TemmepaTypH. B mpakTHKe OOLIYHO NPOrHO3 Aaercs
Kaxaee 2—3 nHa Ha 5-e w 10-e cyTKH OT AaTH BHINYCKAa [POrHO3a.
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'nasa 5. IporHos yMenblleHHS TOJMUHHbL
M DPOYHOCTH JEJASAHOI0 NMOKpPOBa

5.1. Tlpounecc TasstHuA ¥ yMeHbIICHHS npquocm
JeIHOTO TOKPOBa

Jis onmeHKH JeflOBHIX HArpPy30K Ha THAPOTEXHHUECKHE COOPYKe-
HHsA, obecneyenus GesonacHod paboTH JeAAHHIX HepenpaB U 3HMHH-
KOB, [UI OLEHKH YCJAOBHH IPONJIEHHOH HAaBHTAlUH H OIPeHeJeHHS
CPOKOB OKOHUYaHMsI paboT Ha JIbAY M CO JpJla PeK, 03ep H BOXOXpa-
HAJWIL B BeCeHHee BPeMs HEeOOXOAMMEI HPOTHO3H XapaKTePHCTHK
IPOYHOCTH TaloWIero JeASHOro noxpoBa. OCHOBHBIMHM IIPOYHOCTHBIMH
XapakKTepHUCTHKAMH JENAHOI0 NOKPOBA SBJAAIOTCA TOJIIHHA Jbla H
paspyuiamoluee HampsXeHHe Ha H3rub, CBA3aHHOE B CBOKO. OUepedb
€ paspyIIajOIHM HaNpAXKEHHeM Ha CKaTHe H IP.

ConpoTuBJieHUE JbJia PasHOE CTPYKTYPH Ha M3THO pasamnuHo. Tax,
HapuMep, NMPH [POYHX PABHBIX YCJOBUSAX HPOYHOCTH JbLA TOPOCH-
CTOro O00pPa30BaHHA C HENPaBUJIBHBEIM KDPHCTAJJINUECKHM CTPOEHHEM
Ha 25—30 % Goubme, ueM TIPOYHOCTH KPYNMHOKPHCTANIMIECKOrO JbAa

U paBHOTO EMy II0 NPOYHOCTH IIYTOBOTO JIbIA. Cuexynii JIea MO-

)KeT OHTh. B 1,5—2 pasa MeHee IPOUHBEIM, YeM €CTECTBEHHHH KpH-
cTanIudeckui jaexn [1, 2, 4]«

Onnako HauGoJsiee GEICTPHIE U CYIIECTBEHHBIE H3MEHEHHS OCHOBHBIX
NPOYHOCTHHX XapaKTePHCTHK JeAsSHOro MOKPOBa NPOHCXOJAT € Hada-
JIOM BECEHHMX NPOUECCOB, T. €. .C YBEeJUUEHUEM COJNHEYHON pajvanuu
1 HOBLIILIEHHEM TeMIepaTyphl BO3AYXa IO IOJOXKHUTEJbHBIX 3HAUCHUH.
Ecau pn1s olleHKH IPOYHOCTH JIEJSIHOTO NOKPOBA B 3MMHHX YCJOBHAX
MOXHO C JAOCTAaTOYHOH CTEHEeHbI0O TOYHOCTH MNOJIL30BAaTHCS IAHHBIMH
O TOJMmHHE JpAa (IO MSMEPEHMAM HJM NPOTHO3Y), a paspylaomuue

- YCI/IJII/IH OIIEHHBATh 110 OCpeNHEHHBIM JaHHBIM, TO BECHOH NOROGHBIA

nonxoJ HeBo3MoxKeH. Heo6xomumo 3HATb XOZ YMeHBIICHHS Paspy-
ITAJOIIEr0 yCHJHs. PeryiapHBIX HATyDHHIX HM3MepeHHH TaKoro poja
HET, OHM NPOM3BOAATCS TOJBKO SNUSOAMYECKH, B XOJI€ MCCJEA0BATENb-
CKHX ¥ H3BICKATEJbCKHX PaboT. IT03TOMYy B OCHOBY OUEHKH MPOUHOCT-
HBIX XapaKTEePUCTHK MOXKeT GBITh TOJOXKEH TOJbKO PacyeT HX M0 Me-:
TEOPOJIOTHYECKAM J[aHHBIM.

Passuuue B ToMIMHE JIEASHOTO MOKPOBA ‘M BHICOTE CHEXHOTO MO-

‘KpOBa Ha HeM Ha pa3HBIX’ y‘-IaCTKaX PeKHU ¥ pasHbIX qacTax BOJOXpa-

HUJIHIL, pasHBle CKOPOCTH TeYeHHs] BOABl HA3LIBAIOT HEpaBHOMepPHOE
TasgHMe JIe[STHOTO TIOKPOBa KaK C BepXHeH, Tak W ¢ HUXKHeH NoBepx-
soctu [11]. B, pesyabraTte 3TOH- HepaBHOMEDHOCTH B MeCTaxX COCDPEIO-
TOUEHHOTO BHIXO4a NOA3E€MHBIX BOJ, Ha OHICTPOTOKaX, a Ha BOAOXpaA-
HHJIHLIAX — HaJ OBIBUINMH PYyCJIaMH pPeK, B.JEIASHOM IIOKPOBE MOSB-
JISTIOTCSI TIPOMOHMHBL.
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OpxHOBpeMEHHO CO CTaHBaHHEM JIbJla C BepXHEH M HHXKHeH IOoBepXx-
HOCTH JeAsSHOI0 MOKPOBa NPOHCXOLUT ero paspylieHue. DTo caeIcTBHE
aBcopOUuyu JIbAOM SHEPrHM COJHEYHOH pajamMaluH, KOTOpas mepeXOmuT
B TENJO Ha I'PaHdgX KPHCTAJJOB H HHOPOJAHBIX BKJIOUEHMH, UTO yBe-~
JHYHBAeT Pa3MepHl NOP M XKHIKHX Hpociioek. B pesyabrate BHyTpeH-
Hero TasiHHsS B JEASHOM [OKpOBE HapALYy ¢ TBepAod ¢asoit .obpa- .
syercst xuakas dasa. Hanuune xuaxoit ¢ase B TawlieM Jble ABJIS-
eTcsl OCHOBHOH NPWYMHOH yMeHblleHHMs ero npoudocTd. [lonHas
NOTeps HPOYHOCTH JbAa, T. €. pacnajague ero Ha OTAeJbHBIe KpH-
CTaJLJIbI, IPOUCXOAUT TOTAa, KOTAa MEXKKpPUCTaNAANIecKasa XKuaKas mnpo-
CJOHKA MOCTHraeT TOJINUHE, NPH KOTOPOH yTpauyuBamTCs anre3uoH-
HBHIE CBSI3H. ‘ -

Hcxons w3 »Toll cxeMBl TpoLecca TasiHAs JEAsIHOro NOKPOBa,
C. H. Bynaros paspaGoran MeToj pacyeTa HPOYHOCTH TAIOIIEro Je-
asuoro noxkposa [1]. ITo sToMy MeTORy. NIPOYHOCTB TAIOMIEr0 JeAAHOTO
IIOKPOBa OHEHHBAETCS OTHOCUTENbHBEIM Da3pylIaiollyM HampsKeHHeM
Jbja Ha u3rub @, KOTOpPoe ONpejeseTcs N0 YPaBHEHHIO

0= R/R = (1 — 4/STS,), 3.1)

rage R — paspylualoliee Hanps:xKeHHe Ha H3TMO AJs TalOWero Jbja,
Ro— 10 X)e gas asna upu TteMmuepatype 0°C, me nogseprasuierocs
BO3JEHCTBUIO COJIHEUHOH pajWanuu, S — cojepKaHue KUAKOH (has3el
BO JbIY, BEIPaXKEHHOE KOJHMYECTBOM Tellia, 3aTPauy€HHOro Ha ee ofpa-
30Banune, Sy — MpelesabHOE KOJHYECTBO IIOTVIOLNIEHHOTO JIEAAHBIM TO-
KPOBOM TeIlJia IIPY IOJNHOU MOTepe HPOYHOCTH JIBZA.

[Tpenennnoe comepxanue KXUAKOH (asbl B TalomeM Jibfe, BHIpa-
JKEHHOE KOJNHYECTBOM Tenja Sy, 3aBHCUT OT CTPYKTYPH JbJia U KOJe6-
gerca or 67 Ixk/cM® muas KPYNHOKPHCTAJJHUECKOro JbAa CTOJA0YAaTOR
cTpYKTYpH Ao 230 Hx/cm® mas cmexnoro Japja. Kak mpasuio, Jeis-
HOM TOKPOB HE OJXHOPOAEH HO COCTaBY M HMeeT CMEUIaHHYI CTPYK-
Typy. OTHesbHBEE YYacTKH JIeJSIHOTO [OOKPOBa OLHOPOMHOTO COCTaBa
He ONpelensioT TPOYHOCTh BCEro JEeASHOro Iokposa. IlostoMy mpu
pacueTe MPOYHOCTH JIEASTHOFO HOKPOBAa, KaK HEKOTOPOH MHIKEeHeDHOH
KOHCTPYKIHH, S; NpUHEMAeTcss MOCTOSHHBIM, paBHBIM 184 Jlx/cmd.
dro 3nauenme S, uatigzeno C. H. BynaToBEIM u moaTBepXKIAEHO Ha-
6monenusamu [13, 18].

Onpepenenne S NpOH3BOAUTCS NAPAJJIEIbHO C PacueToM cTaWBa-
HUA JEeNSHOTO TIOKPOBA ¢ BepXHeH W HMXKHeH IoBepxHOCTH. Beckp pac-
yeT TasiHUs JENSHOTO MOKPOBA Ha DPeKaxX, 03epax W BOLOXPaHHIIHILAX
NPOM3BOAMTCS Ha OCHOBaHWH YpaBHEHWH TemmoBoro OGasanca. Ilo-
CKOJbKY CHEXHBI TOKPOB Ha JIbAY NPENATCTBYET Kak NPAMOMY Tel-
J00GMeHY JIeNSHOI0 IOKPOBa ¢ aTMocdepol, TaKk H NPOHHKHOBEHHIO
CONMHeYHOH paAvaluyd B €ro TOJHLY, pPacyeT HauHHAeTcs C MOMEHTa
CX0Ja CHEXHOTO IOKPOBA €O JbJa ! M NPOH3BOAUTCS IOCJIEAOBATENLHO
1O CYyTOYHBIM HHTEpBaJaM BPEeMEHH.

! OnpenelieHne JaThl CXOfa CHera CO Jbfla MO JaHHHM HaOmOAeRU# 3aTPYAHHE-
TeJbHO, MO3TOMY OOBIYHO JJIS 3TOTO MCHOJB3YeTCA pacdeT CHErOTasHHA.
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5.2. Pacyer crauBaHMs JeiSHOro TMOKPOBA
H 06pa303amm XHIKOH (ha3el B ero Toulue

CyTqubm ClIOH CcTauBaHHA C BerHeH (AX) u HHXKHeH (Ah”)
TOBEPXHOCTH JICASHOTO TIOKPOBA OINPENENSETCS KOMHYECTBOM TemIa,

NPpHXOAALIEIO K €JHHHIE n.nom.azm JIOI/I H3 3THX HOBerHOCTePI"‘

B €IHHULY BPEMEHH H 06’beMHOPI/TeHJIOT \TaﬂHI/Iﬂ. B
AW = q/L% | 7 (5.2
Brr =gy, 63

rae q——npmox Tenna nowynalommd Ha ,ZIHEBHYIO NIOBEPXHOCTh JIe-
ISHOrO TMOKPOBA, I[}K/CM?" gy — NPUTOK Temjla KO JbAY OT BOXHI,
Hx/em?, L*, L** — o6beMHas TemaoTa . TASHAS COOTBETCTBEHHO JJIs1
BEDXHEr0 W HHXKHEro cJaos Jepaa, Jx/cmd. '

O6bemBas TemnoTa TasHHS HE OCTAeTCS MOCTOSHHOH, IOCKOJIBKY
| TIOf, BO3JAEHCTBHEM COJIHEUHOH Pajual¥y BO JAbLY NOABJAETCH XKHAKas
¢asa u Tensora TasHUs yMeHbiuaeTcs. Pacmpenenenne Kunkoit dasst
" [0 TOJIUIHHE JIeASIHOTO IOKpoBa HepaBHOMepHO. IlosToMy B Bepxmem
U HHXKHEM CJI0€ TasiHHSI TeIJIOTa TasiHUs - p JIMUHA:

) , :-:\ L*=2335p — §’; 1' o (5.4)

‘ L¥*=335p — §”, - (. 5)
3nech Koaq)fbHuHeHT 33 —TEIJaoTa IJIaBJCHHA B zm{omex Ha I T

Jbfa, O — HJIOTHOCTb JbJa (Ha GOJbIIHHCTBE BOZOEMOB INepej Tas-
HHeM ona cocrasiser 0,916 r/em3); S’ u S” — COAepKaHHe KHAKOH
(asel, BHIpaxKEHHOE KOJHUYECTBOM TEmia, NOTPAUEHHOTO Ha ee obpa-

30BaHNE COOTBETCTBEHHO AJIi BEPXHErO H HUKHEro cJaoa TaﬂHHﬂ,' ;

Jx/cM3. .

HaKOIIJIeHHe H pacnpeAeJIeHHe KHUAKORA (pasbl BO JbIY HE MOKeT
GbITh BHIPAXKEHO KaK (YHKIMS BPeMEHH, N0STOMY B pacueT BBOAHTCS
CyMMapHOe COJepiKaHMe XHAKOA (ashl, BHIUHC/IEHHOE NOCYTOYHO 3a

‘BECH HEPHO}l TasgsHUA AJIA onpep.e.neHHbe TOPU3CHTAJBHBIX CJIOEB JEAs-

HOro nokposa. HUucio cioes, Ha KOTOPHE pas3je/serTcs TOJIIHMHA Jels-
HOTO IOKPOBA, ONpeAeasieTcss HeoOXOXUMOl TOYHOCThIO pacuera. OnbT
[0Ka3aj, 4TO TOYHOCTh, YAOBJIETBOPAIOIIAA BHICOKHAM IIPaKTHIECKHAM
TpeGOBAHHSAM, MOCTUTAETCH NPHM Hiare NO BEPTHKAJH, paBHOM 1 cM
c10s1 Jpaa. MeHbliasi TOYHOCTh, HO B-—GOJBLUIMHCTBE CJIYyYaeB AOCTa-
TOYHas 1JIs PaspaGOTKH METOAHKH NPOTHO30B PaspylUeHHs JbAd, IIo-

) Jydaercs, €cCJH onpeueJmeTc;I -TOJIBKO cpenHee couep)KaHHe KUAKOA

Gasel BO BCel TOMIIE JIEASTHOTO TIOKPOBA.
I[TOCTOMHEIA pacueT OYeHb CJIOKEH H OGHIYHO BLIMONHSETCH - Ha

- 9BM 1o nporpamme [6]. IIpu orcyrcrBun OBM wim ajsi n1puGIHKEH-

HOM OEHKH NPOYHOCTH JIEATHOTO IOKPOBA B LEJOM HOJIb3YIOTCS Pac-
YETOM. yIeJBHOTO COAePKaHHs XKHAKOH (ashl B JeATHOM HOKpOBe S.
Beauunna S Bhipaxkaercss AJs {-TO JAHS TAasiHUs PASHOCTHIO MEXIY
BCEM TeIJIOM, NOIVIOMIEHHBIM JIBJAOM 33 MePHOJ TasHUS, W TENJIoM, 3a-
TPAauYeHHBIM 3a 3TO e BpPEMS Ha CTaHBaHHE €ro ¢ 0GeHX MOBEPXHO-

cTell, OTHECEHHOH K OcCTaBIUeHCS TOJIIHHE JI€AAHOI'O IIOKPOBa.
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U3 n3s0oXeHHHX OCHOBHBIX NOJIOXEHHH MeTOJa BHITEKaeT ClAenylo-
masi nocjAenoBaTeNbHOCTL pacueTa. IIpexne Bcero ompepensercs Tem-
n106aNaHCOBBIM pacyeToOM jJaTa CXOoxa CcHera co Jbja, T. €. jxarta
HavyaJa TasgHusg JegsAHOoro noxposa. Hauunas ¢ sto#t AaThl, PACCUUTHI-
BAeTCsl 33 KaXIble CYTKH NPUTOK TeM/Ia K BEPXHEH NOBEPXHOCTH Jabaa
g, IPUTOK-TemJa K HUXKHell ero nosepxnocm OT BOAH §s H YAENbHOE
conepxkanue KuAKOH (pasbl B Macce JpAa S. C ux momomwpio ompefe-
AAI0TCs Ha KAKIET NeHb TasHHA SHAUCHHS TONIIWHH Jbia h H OTHO-
CHTEJBHOTO Pa3pyIHaOIIero HaNpsSKeHus Ha u3rub ¢.

5.2.1. TloxgroToBKa HCXOMHBIX METEOPOJOTHYECKHX AAHHBIX

[lpexme ueM HaYaTh pacyer ¢, gz H S, HEOOXOAHMO HPOU3BECTH
npejBapHTEIbHYI0 06pabOTKY MeTeODOJIOrMUECKHX JNaHHBIX, CBS3aH-
HYIO C TEM, 4TO BO3LAYLIHBle MacChl M BCe MeTeOPOJOTHUECKHEe 3Jie-
MeHTH TPaHC)OPMHUPYIOTCS Hajl BOAHEIMH obbexTamu [9, 17]. Crenenb
TpancopManvu 3aBHCUT OT IIJTAHOBEIX OUYepTAaHHI H Pa3MepoOB BOJA-
HOro obbekra, peibeda ero GaccefiHa W COCTOSIHHS MNOACTHJAOUIEH
MIOBEPXHOCTH. Brusinue nocJegHen ocoGeHHo 3aMeTHO B NePHOJ BeCeH-
HUX JeAO0BhIX IBJEHHH.

HanGonee cuabHO METEODPOJOTHYECKHE 3JIEMEHTH pasJiiyaioTcs
B IEpHOZX, KOTAa Ha cyllle CHET COIUeJ, a BOJOXPAaHWJHILE HJIH PeKa
ellle TOKPHTH JbAOM. -

HauboaplinM * U3MEHEHUAM nonBepmeHa TeMIeparypa BO34yXa,
B MeHbLIEH CTENEHH BJAXKHOCTb M CKOPOCTDH Be'rpa 06J1aqHOCTb npax-
THYECKH HE MeHsSIeTCs.

Has onpenejenyuss TpancHOPMHPOBAHHOM TeMHepa'rypr BO3AyXa
HaJl TOBEPXHOCTBIO TAIOUIEro JbJa pPeKoMeHAyeTcs ypaBHeHue [14]

B Qs = k0. — (10 — N) (a 4+ 0,0080.) — ¢, - (5.6)
rre ©3 u O, — TeMmepaTypa BO34yXa COOTBETCTBEHHO HaJ BOZHHIM:
ofbekToM W Ha Oauwxaidiwedt mereocranumu, °C; ks — KoaDhHUIHEHT,
OTpaXKaOUAiA OTHOUIEHHE TeMNepaTyphl, HaOJIONCHHOH Ha BoZOEMEe
IpY CIVIOMHOK 0G/IaYHOCTH, K TeMuepaType CHMHXDOHHO HAGJIOACHHOM
Ha 0eperoBoH MeTeocTaHIWH; @ — KO3 (HUINEHT, XapaKTepU3YIOLHK
U3MEHEHHe TeMIepaTypsl BO3AyXa NPH H3MEHEHHH - OGJavHOCTH Ha
onuH Ganj; ¢— cBOGOAHBIH UJeH ypaBHeHUWs (AJS Majbix BOJOEMOB
npu mupuHe MeHee 5 KM OH u3MeHsercs ot 0,2 mo 0,7, mas kpyn-
HHIX BOLOEMOB NpH mmpuHe Gosee 5 kM oH paseH 0,7); N ——cpeuHee
CYTOYHOE 3HaueHHe oblulell 06/1auHOCTH, HaJll.

Ilnst onpenenienus napaMeTpos ypaBHeHHH (5.6) mosyuenst pacqe'r-
HEIe DOPMYJIHL. S

Ko2(duuuent £y 3aBHCHT B OCHOBHOM OT UIHDHHBL BO}_(OQM&B (KM)
u OmpesesAeTcs no dopmyne

h ke— 1,1 exp [—0,45 (B/10)~%°]. (.7)

Kos(puuuent a 3aBHCHT OT OpOrpadHyecKHX H KJIHMaTHYECKHX
ocoGenHOCTe#l pafioHa, TJle HaXOAUTCH NAHHHHE BONHHH OOBEKT.
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C nocraTouHOH ,zum npax’mqecxnx Heself TOYHOCTHIO STOT Koad)(bnun-
EHT MOXKHO ONPEIeHTH 110 bopmye

a=0073,10" — 2,82t +040, (5.8)

rie Jo — MakcuMaJabHAs IJIOTHOCTh MOTOKA CYMMapHOH COJHeYHOH
pajzuauu, onpenejseMas AJs IMIHPOTH BOLHOTO OGBEKTa HA CPEAHION
MHOTOJIETHIOIO ATy CXOAa CHera co Jbja' mo maHHBIM TabJa. b.1; v —
IPOAO/IKUTENBHOCTD AHS B JOJAX CYTOK AJS TOTO K€ MecTa H Bpe-
MEHH rofa no tabJ. 5 2. .

J

- Tabauya 5.1

MaxkcuMaJbHAsA MJIOTHOCTh MOTOKA CYMMAapHOH COJNHeyHOH Daguauuu,
. papamoieii Ha Jen, [y, ¢ yuieTOM NOBTOPHOTO OTPaxeHHus armocepodt, JIx/(cmcyT)

ﬁ)espanb Mapt Aupeas Mait
Llupo- - . .
Ta

10| 20| 28| 10 | 20 | 3 0 | 20 f 3 | 1] 20| 30

40 °C| 1470|1670 ( 1830 | 2040 :

44 1300 | 15101670 1880 | 2100 | 2340 |.2550 | 2760 )
48 © 111041330 1510 1720 | 1950 | 2210 | 2420 | 2650 | 2860
52 915(1140] 1330 1560 | 1800 | 2060 | 2310 | 2560 | 2770 |2920
56 708| 9431150 | 1380 | 1640 | 1915 | 2160 | 2440 [ 2690 | 2880|3000 | 3060

60 | 735] 950 1200 | 1560 | 1740 | 2020 | 2310 | 2610 | 28202980 3020

64 ‘ 720 9951 1260 | 1540 | 1890 | 2210 | 2510 | 2780|2940 2970
- 68 . 755 | 1050 | 1410 [ 1740 | 2080 {2420 | 2700 {2880 | 2900
- Tabauya 5.2

Joarota nHs B JOJAAX CYTOK Ha CepejuHy Mecsna

N ° ¢, un
Mecai
40 I 45 I 50 I 55 60 65 70
dmBape | 0,40 0,38 0,36 0,32 0,28 — —
DeBpaib 0,45 0,44 0,42 0,40 0,38 0,35 —
‘Mapr - 0,50 0,49 0,49 0,49 0,49 0,49 0,49
_Anpess 0,55 0,56 (- 0,57 0,59 (. 0,61 0,63 0,65
Mai CK 0,64 0,67 0,71 0,78 0,86

Tlpennaraemele pacueTHble (POPMYJB YUHTHIBAIOT HE Bce (DaKTOPHI,
BJHAIOLINE Ha TpaHchopManuio TeMiepaTypsl Bosayxa. IlosTomy mnpu
paspaloTKe. METOAMKHA pacueTa TasHHA JEOSHOrO IOKpOoBa MAJiS Ka-
KOr0-1u60 KOHKPETHOTO KDYNHOTO BOJHOTO OOBeKTa LeJecoo6pasHo
NPOBECTH HA HEM CEePHUI0 HabJIoaeHui METeOPOJIOTHYECKHX 3/IeMEHTOB
CHHXDOHHO ¢ HabJIOfCHHSAMH Ha ONOPHO{l METCOCTAHIMH, NPOBEPUTH
COOTBETCTBHE HAOJIOJEHHOH TPaHChOPMALHA METEOPOJIOTHYECKHX 3Jie-

! CpenHue MHOTONETHHE AATH CXOAA CHETa CO JibAa OGHMHO GJH3KH K 1aTaM
cxX0Ja CHeXHOTO IIOKPOBa B HOJE, . .
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MEHTOB pacyeTy IO HpeAsnaraeMeM ¢opMyJaM H HOMOrpaMMam H
BHECTH INIPH HEOGXOAHMOCTH COOTBETCTBYIOUIHE KOPPEKTHBHL. :
Ecau KosaHyecTBO HaOJIOZEHMH Ha HaHHOM OOBEKTE II03BOJIIET, TO
IO/IE3HO NOCTPOMTH IIPOCTYIO 3aBHCHMOCTh TPAHCHOPMHPOBAHHOH TEM-
HepaTyphl- BO3AyXa -HaJ BOLOEMOM B INEPHOJA TasiHUS OT  CHHXPOHHO
H3MEPEeHHLIX TeMIepaTyphl BO3/yXxa H 00Ja4YHOCTH Ha ONOPHOH MeTeo-
CTaHUHH. " I
TpanchopMUPOBAHHYIO BJIAXKHOCTh BO3AyXa NpPH pacyeTe TasHUSA
JIENSIHOTO NMOKPOBA PEKOMEHAYETCs OnpenefsiTh mo (Gopmyse

e=6,1+ (e —6,1) (1 — 0,030), | (5.9)

Te €p, €c— BJIAXHOCTb BO3JyXa COOTBETCTBEHHO -HAJX IIOBEPXHOCTHIO
TAIOUIEro Jibfa BOXOXPAHMJHILA K HaJ Cylled [0 AaHHBIM OJuxalinen
cranuuy, rlla. : '

U3z dopmyasr (5.9) BUAHO, UTO IPH BJAAKHOCTH BO3LYyXa HA METEO-
CTaHIMH, He npesbimnapiied 6,1 rlla (wacwlanlias BAAXKHOCTh HPH
tTeMmnepaTtype Bosgyxa 0°C), TpanchopMaunMs BJIaXKHOCTH HE3HAUH-
TeJIbHA U NONPaBKa He BBOAMTCSH.

B pacuerax HcmapeHHs W KOHBEKTHBHOTO TEIJIOOOMEHa HCIOJb3Y-
eTcsl 3HaueHHe CKOPOCTH BeTpa IO JaHHBIM MereocTaHIHH. H3BecTHO,
9TO CKOPOCTH BeTPa HaX BOJOEMaMH BO MHOTHX CJydYasiX BO3pacTaer.
Onnako 4YMCJIO BJHSIOUIHX HA CKOPOCTb BeTpa (PAKTOPOB OUEHb, Be-
JIUKO, YTO He II03BOJIUJIO BHISIBUTH OOIIEH 3aKOHOMEDHOCTH €e TPaHC-
dopmaunn. B npakrtuke, no npeasnoxenuto B. B. ITuorpoBuua [11],
OrPaHHYHMBAIOTCS BBEIEHUEM B DAacyeT BMECTO CKODOCTH BeTpa Hajl
BOJOEMOM Ha BEICOTE 2 M CKODOCTH BeTpPa, H3MEPEeHHOH Ha MeTeocTaH-
ouu Ha BeicoTe 10 M.

CyecTBeHHOE 3HayeHHe TpaHCc(OpMAalus METEOPOJOTHUECKHX 3Je-
MEHTOB HMEET TOJbKO IPH 3HAYHTEJbHOH IIHPHHE Bogoema. [loaTomy
BBEICHHE COOTBETCTBYIOLIUX KOPPEKTHBOB K HaOJIIOJEHHHIM Ha CTaH-
LUK METEOPOJIOrHYECKHM NaHHHBM IeJecOo06PasHC TOJNBKO NMPH BHIIOJ-
HEHHH pacueTOB TasiHUS JELSHOTO MOKPOBA BONOXPAHHJIMIL U KPYIHBIX
peK, s OOJbIIMHCTBA PEeK NPH IIHPHHE MeHee ABYX KHJIOMETpPOB
TaKHe MONPaBKH HE HYXKHEL

5.2.2. Pacuyer cocTaB/siomuX TenjoBoro 6ananca
TAOLIero CHeXHOro M JeASHOro MoKpopa

Tennoo6Men yepe3 BEepXHIOI INOBEPXHOCTb TAIOIIET0 CHEXHONO H
JIe[STHOTO TIOKPOBa BBIPaXKaeTcsl YpaBHEHHEM

g=LE 4P+ 1,+4qs - (5.10)

roe LE — Temnoo6MeH MOBEPXHOCTH CHEra HWJH JbAa C BO3AYXOM IpH
WCIIApPeHHH WJIHM KOHJAEHCauuu; P — TypOyJeHTHHIH TenJooOMeH cHera
Had Jbga ¢ BosayxoM, [, — sddeKTHBHOE H3JyueHHE MOBEPXHOCTH
CHera WJH Jbia. DTa COCTaBJSAIONIAsl, KaK [pPaBHJIO, UMeeT OTpUIa-
TeJIbHEIl 3HAK, MOCKOJBKY H3JIyUYEHHE CHEXHO-JeNsSHOH IOBEPXHOCTH
GoJibIire, YeM ‘BCTPEUHOE H3JayyeHHe aTMocdephl, ¢s — IPUXOJ TemjJa OT
. COMHEYHOH pafmaliUu.

x
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Dopmyabl - A ONpeleNeHHss STHX COCTABJSIONHX TEIoo6MeHa
IpUBeJeHHb B IVI. | HacTosimiero Beimycka. [asi pacuera B nepuoj Tas-
HUSL CHETA W JIbIa, KOTJa TEeMNepaTypa IOBEPXHOCTH CHEXHOTO HIH
JensHoro nokposa paeHa 0 °C,; moayuena ¢opmyaa {

LE+P+19—180®(35+w)+268(14+w)(e-—6 1)+
4 71,2N — 670,4, o (5.11)

rae O — cpefHss CyTOYHas ‘TeMIlepatypa Bosayxa, °C; e — cpenHss
cyTOuHas BJIa}KHOCTb Bo3ayxa, rlla; w-— cpenHssi cyTouHAas CKOPOCTb

_BeTpa, M/c; N — cpeaHss cyTouHasi npuseleHHas ofnauHocTs (6ai),
rge : L o
' N = Nu+No.

2 °
JL/1si BEIUHC/IEHHSI CYTOYHOTO NOCTYIVIEHHS Ha IOBEPXHOCTh CHEra
HJIH JIbjJla CONHEYHOH pajMalluy §s NPHMeHseTCs ypaBHeHHe

—Lky(l—1), (5.12)

rae Jo— MakcHMaJspHas IJOTHOCTh NOTOKA CYMMapHOH COJHEUHOH
pajuanuu, najaoiiefl Ha TOPM30HTAJNBHYIO IOBEDXHOCTh B JaHHOE Ka-
JEHIApHOEe BpeMs Ha HaHHO# reorpaduueckod mupore (Taba. 5.1);
ky — ko3 duurenT ocaabieHus panualuu OOJAUHOCTHIO ONpeneJs-
ercst mo Ta6a. 5.3 B 3aBUCHMOCTH OT cpeiueli JHeBHOH NpHBEIEHHOH
o6naunocTd Nyg, 6ann; r — anp6e0 cHera uJM Jbaa.

'T abauya 5.3

Koaddpuuuenr oc.naﬁ.'leﬂnﬂ COJIHEYHOM pazmamm ky B 3aBHCHMOCTHM OF NpHBeJEHHOI
cpepsell JHeBHOM 06aaYHOCTH Nypg

Ngw.... 0 1 2 3 4 5 6 7 8 9 10
ky .:..090 095 0,94 0,8 0,79 0,68 0,59 0,50 0,42 0,35 0,28 °

N

3Hauenne KospuinenTa ky npu obsaunoctu 1--2 Gajgna GoJblue,
uyeM npu Geso6naggoMm Hebe (N=0). D10 0ODBACHSCTCH yBEJHUCHHEM
paccesHHON COMHEYHOR pajualHH, KOTOpoe HAaGJMIOfaeTcss IPH HAJH-
UHH CBETJIBIX JETKHX 00JIaKOB, HEe 3aTEHSIONUX COJIHIE.

Tlpu HeoOXOAMMOCTH BHINOJHEHWS MAacCOBHIX PacueToOB W BHIYCKa
IIPOT'HO30B 110 KaKOMY-JIHOO y4aCTKy PEKH HJIH 'BOJOXPaHHIHINA (6e3
ucnonb3oBanusi IBM) yno6HO CTPOHTH HOMOIPaMMY, O KOTOpol loky
onpejeNnsercsl HENOCPEACTBEHHO B 3aBHCHMOCTH OT NPHUBEACHHOH 06-
JIAYHOCTH H KaJeHAapHOro BpeMeHH. Takas HOMOrpaMMa CTPOHTCS
I WHPOTH, HA KOTOPOH pacmosiaraerTcs H3ydyaeMbldl BOAHBIH 00beKT,
ee MOXHO HCIOJb30BaTh U Aast APYTHX BOAHBIX oéﬁemos B mpesesax
+2°c. O

Ha puc. 5.1 nokasana HOMOTpaMMa JJst 56° c. HIL (CT KasaHb)
Hpn NOCTPOSHUM Takux Homorpamm [o ompemeasiercs no Taba. 5.1,
a ky—mo Ttaba. 5.3. Ilpoussenenne loky AT 3alaHHBIX 3HaYeHHH
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00/IaYHOCTH HAHOCHTCS Ha 15 uHCiIO KaxAOro Mecsua, 3aTeM 3TH -

TOYKH COEIMHSIIOTCS COOTBETCTBEHHO 3HAUEHHSIM OGJauHOCTH.
Anp6eno Tamolero CHeXHOTO U JIEASHOro NMOKPOBA MEHSIETCS B 3HA-

YUTEAbHBIX IPefefax KakK [0 aKBaTOPHH B 3aBHCHMOCTH OT CTPYKTYPHI
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Puc. 5.1. HoMorpamMma ass ompejesieHusi CyTOUHOTO
KoJiHuecTBa Temna foky OT COJNHEUHOH pajmalluH Ha
56° ¢. m. (x/cm?). _

H 3arpsi3HEHHOCTH JeJSHOTO noxposa TaK ¥ BO BPEMEHH B Npolecce
TasTHAUS.

HecMoTpsi Ha psii MONBITOK OLEHHTb H ydYecTb B pacyeTax 3TH W3-
MeHeHus1 !, Ha;eXHOro crnocofa uX ydeTa I0Ka HE CYIIECTBYeT, H
B pacueTax HCMOJIb3YeTCs CDElHee 3a NePHOA TasHHH 3HAYEHHEe aJib-
6emo rtamoomero chera r=0,50 u sexgsuoro nokposa r=0,35. Taxko#
IpHeM BIIOJIHE YAOBJETBOPUTENEH JJS PacyeTa CTaHBaHHs CHEXHOro
MOKPOBa H JIEAAHOTO MOKPOBA J0 BCKPHITHsI PEKH HJIH OYHUIEHHS OTO
JbJa BOJOXPAHWIHIIA, HO IPH Pacyerax NPOMEKYTOUHHIX 3HAUCHHH
XapaKTEePUCTHK NPOYHOCTH JIEASHOTO MOKPOBA MOXET BHI3BATH 3aMeT-
Hble TIOTPEIHOCTH.

1 Hanboslee HATepeCHble Pe3yabTaTsl MoJyueHH B paborax [5, 12]
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Tenno or com{etmoa pajualyy, NONOUWEHHON 32 CYTKH JIEASHHIM
NOKPOBOM Aqs, onpenessieTcs o npemox&ennoﬁ C. H. Bynatosum
smnnpnqecxon tdhopmyne”

Me=gll—exp(=ct®)],  @13)

rie /— TOJIIHHA MOIVIOUIAIOIIETO CJOs JIEASHOTO NOKPOBa, CM; ¢ —
K03()QHIHMEHT, HOMyYeHHBIH 110- JaHHBEIM HATYPHBIX 3KCIIEPHMEHTOB [1]
1 3aBMCSIIMA OT NPO3PayHOCTH JAbna. Jjs pek u o3ep ¢ 0cob60o uHCTOH
Bomo#l (03. Baf#ixaa, p. Aurapa, Bparckoe BomoXpaHmJHIle H AP.)
¢=0,074, paa cHexHoro Jpia ¢=0,25, A8 KPHCTAJJIHMUECKOTO JbAa
" .nbnlas Ec):memar-u—xon CTPYKTYPHl Ha GOJILIIMHCTBE PEK H BO,lIOXpElHPIJIHU.I
¢c=0 :

Eciu pacuer BeseTcsi NOCAOHHO, TO A¢sn NJIS KaxKIOTO CJOA OTpe-
JlefisieTCs 10 YPaBHEHHIO!

AGsn = g5 [exp(—ch2?)) — exp (—chge)], : (5.14)

rae An — TOJMIIMHA JbAA, COCTOSINIETO W3 7 PABHBIX CJIOEB, Ap—j —
TOJIIMHA JIbAA, COCTOSIIAS M3 TeX Ke CJIOeB Ge3. HUIKHETO. ‘

Ecan pacuer BemeTcs /s BEPXHETo cJIOS TOJNIIHHOH AR/, KOTOprﬁ
CTauBaeT B TeUeHHWe CYTOK, TO NOTJIONIEHHOE HM TEIJIO OT COJIHEYHOM
pamuanuy Ag; OmpesiesIsIeTcst Kak

g g5 {1 —exp [ (4# ) 615

Jnst obnerueHust BBIYUCAeHUH (npH pacuerax Ge3 HCNOJAb3OBAHUS
DBM) B nopunsoxenus 1 mpuBoguTcs — Tabakla  3HAYEHHH
exp (—0,165 h%8) nna TOJ UKD 0GBIYHOrO KPHCTAJIIHIECKOT0 JIb/a
or 0,01 po 1,0 m.

Dacder TasHus JIEITHOTO TIOKPOBa TpeByeT ONpeieNleHus MPHTOKA
TeIJla K HUXKHEH ero NOBePXHOCTH (5.

K HuxHEH MNOBEPXHOCTH JbJa IOCTYNAET TEIJIO OT BOXBHI, 3amachl
TelJIa NOMOJIHAITCH B 3HMHEe BPEMS 3a CUET TeIUIONPHTOKA OT TpyHTA
JHA M NMOJA3EMHBIX BOJ ¢r, a4 BECHOH, IOCJEe CXOxa CHera co Jbra —
U OT TPOHUKAIOIeH CKBO3b JIEASHOH IOKPOB COJHEYHOH pajuauuy;
gr MOXHO ONpPEAENUTH 1o TabJl. 54 B 3aBHCHMOCTH OT wcpe,uHen ray-

Tabauya 5 4

Ilpurox Tenaa B BORY NOM JERAHBIM TIOKPOBOM PEK M. Bonoxpaﬂnnum
OT TPYHTA HA U C NOA3EMHBIMH BOXAMH, ,H,}K/cm

Cpenﬂ;m riy6una yyacrka, M

T ¢yt - "
-5 5—10 10—15 15—20 20—25 25—30 30--35 | 36—40 | >40
40 76 67 59 - 50 42 38 34 21 17
50 -l 63 54 | 50 | 42 38. 34 | 25 21 12
60 . | b4 46 42 38 34 25 21 17 12
70 46 42 38 34 29 | 25 17 12 8
80 42 38 34 | 29 25 21 17 12 8
100 38 34 29 25 21 17 - 12 8 4
120 u 6Gosee | 29 25 25 21 | 17 17 12 (. 8 4
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GHHBl y4YacTKa BOJOXDPAHWJHILA HJHM PEKH H JJIHTEJbHOCTH HEpPHOAA
T co abaoM. IlepBHIM JHEM 3TOro NEPHOAA CUUTAETCS [EHb HayaJa
JeJocTaBa Ha BOJOXPAHHJUINE HJIM Hauaja OCEHHEro Jexoxoia Ha
PeKe, a HOCJELHHM — [i€Hb, Ha KOTOPHIA NPoM3BOAHTCH pacueT. Ko-
JIHYECTBO TemJa OT COJHEUHOH pajHall¥, NPOHHKAIOIIEH CKBO3b JIes,
B COOTBETCTBHH ¢ opmyaolt (b.13) mpu ToMiuHEe JEASHOIO NOKPOBA
h ¥w npuxome Temya OT COJHEWHOH pajualiy K BepXHe#l ero mopepx-
HOCTH ¢s PaBHO gs exp (—ch®®).

CaegoBaTenpHO, 06Iee MOCTYIIEHHe Temia B BOAY 82 Kaxible
CYTKH pn COCTABJISAET

Gon = Gv + g5 exp (—ch™). (5.16)
TToapo6uo MeTOAMKA pacueTa NPHTOKA Temaa K HUXKHEH IOBEpX-
HOCTH JIeJSIHOTO NOKpOoBa u3joxeHa p pabore [1]. Has ympolerHoro
pacuera MOXKHO MOJYYHTb 3HAUEHHS §p, YMHOXKAA an HA CPeJHHUl AJA
BCEro MepHoja TasHHS [0Ka3aTesb TOH JOJH Temia Py, MoCTynarmero
B BOZY, KOTOpas NPHUXOAUT K HHXKHEH NOBEPXHOCTH JIEASHOrO MOKPOBA.
dra poas onpejensercs Mo TaGa. 5.5, B 3aBUCHMOCTH OT IVIyGHHHI
yuacTKa M CpefHel CKOPOCTH TEUeHHUS. -
BaxxHeiillielt nesnbl0 pacuera TemJIOBOTO 6aJ1cha TasgHUS JELSHOTO
HOKPOBa SIBJSIETCS ONpejesieHHe YIeJbHOTO COJIEPKaHUsl B HeM TemJa
OT COJIHEUHOH pajguauuy, 3aTPAueHHOTO Ha o06pasoBapue B TOJILE
Jbla KUAKOH (ase S. IMEHHO OHO MO3BOJISIET OLEHUTh MO YPABHEHHUIO
(5.1) mpouHOCTB JIeASIHOTO TIOKPOBa. B mpolecce IOCAOHHOrO pacuera
TasiHusl S BHIUHCASETCA [Js1 Kaxkjaoro cinost Jgpaa. OXHAaKo W B XOJe
npubJIHKEHHOTO pacieTa MOXKHO ONpeJeJuTh CPefHee JIJs BCEro Jeas-
HOro NOKpOBa 3HayeHHe S, XxapakTepusylollliee €ro IPOYHOCTL HA HaH-
HEI# cpok. [na i-ro mHsA TasiHHS OHa MoOXKeT OBITH BhIpaxeHa ¢op-
MyJoi

> (Ags+qa+ LE+P+15) — 3350 > (Ah + AR")
S=— : ‘ . (5.17)
— Z (AR + AR")
1

Bxopsmye B Hee BeNHUHHH Ag; BBIUHCAsIOTCS mo Gopmyae (5.13);
gs — Ha ocHoBauHM GopMmyas (5.16) c¢ ucnoab3oBaHumeMm TabJa. 5.4 u
55; LE4+P+I,— no ypaBuenuto (b.11), a Ah u Ah” —no dopmy-
aam (5.2) u (5.3). Tonmuua JenssHOrO NOKPOBA NEPE] HAYaJOM Tas-
HUS hp onlpepensieTcss KakK MakKCHMajbHas 3a 3UMY, M3MEpDEHHas Je- -
IOMEpHO!i CBEeMKOH, a NnpH €e OTCYTCTBHH — Ha T'HAPOJIOTHYECKHX II0-
CTax, PacloJOKEHHBIX Ha NAHHOM YYaCTKE PeKH HJIH BOLOXDAaHHJIHILA.

' 5:2.3. MopsAnoK ¥ npuMep pacyera
NPOYHOCTHLIX XaPAKTEPUCTHK TAIOMIErO JeJsTHOr0 NOKPOBa

TlocnepoBaTenbHOCTL pacyeTa cTauBaHHS JbAa, o06pasoBaHHSA
B €ro ToJle XUAKOH (asbl ¥ ompeneseHUs] TPOYHOCTH JEASHOTO IIO-
KpoBa IIOKaxkeM Ha mnpuMmepe yuacTka KyHGHILEBCKOrO BOAOXpaHH-
auma ot Bepxuero Yenona no KpacuoBugosa B 1982 r. B coorBerct-
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Tabauya 5 5 . .
Joas tenna Ps, npuxonadumero or Bop.bx K HHXKHEll IMOBEPXHOCTH.
JEASHOr0 MOKPOBA PeK M BOLOXPAHMJIHLY B NEPHON. TASTHUS |
AJs PasiMYHBIX [VyOHMH H ckopocreil Teuenus, %

Cpennas i‘ny&ma- yyacTKa, M
wou, Mje - i
5 510 10—15 s 15—20 20--25 25—30 30—-35 >35
0 18 | 15 7 0 0 0 0 |0
0002 | 27 | 28| 16 | o | 2 | o | o 0
0,005 | 88 | 3¢ | 27 | 20 13 6 0 0
0,000 | 46 | 43 | 3 | 20 | 21 15| 10 5
0,015 | 52 |47 | 41 | 34 26 20 | 15 | 10
0,020 | 85 | 52 | 44 37 30 23 18 | 13
0,030 | 60 | 57 49 43 35 28 23 18
0,050 66 | 63 56 49 | 4 | 85 30, 25 -
0,080 73 68 | 6l 54 a7 | 4 35 | 30
0,10 76 71 | 64 57 51 53 38 33
0,156 | 8 | 76 70 63 55 48 42 37
0,20 85 80 73 66 59 52 47 42
0,30 | 90 8 | 79 72 64 58 52 | 47
0,40 93 | 93 82 75 67 61 55 52
0,50 96 92 85 | 17 | 70 63 - 58 53
0,60 9 | 95 | 88 80 73 67 | 60 57
080 | 100 98 | 90 83 76 | 69. 64 60
1,00 100 | 100 | 97 88 | 8 | 75 70 65

BHH CO CKa3aHHbIM BBILe, pacueT HAYHHAETCS C ONpeleNeHHs Bpe-
MeHH CXOJla CHera co Jibja.

5.2.3.1. Pacqer BpeMeHH CXO0Aa CHera co Jibja

3Hay BBHICOTY fie W IJOTHOCTH CHEra Ha .lelly Pey’ onpenenmm KO-
JIHYECTBO TerJia, HEOGXOAMMO® /IS €ro TasHHs, a MO MeTEOpOJOruye-
'CKHM 3JIeMeHTaM DPacCuHTHIBAIOT, 3a KaKOH NMepHojA 3TO TemIo Haka-
‘TiMBaeTcd. B pacueTax MOXHO NPHHHMAaTb IJIOTHOCTb cHera B ‘Ha-
yane Taguus p=0,25 r/cmd.
. YpaBuenue TeryioBoro 6ajaHca 1Jjs pacueTa TasHHsS CHEXXHOLO MO-
KpoBa Ha JbIy UMEET CJAeAyIOUu# BUA: '
i1

335hcpc=Z<LE+P+z Tt 5 ( LE£P+1) (.18
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3necs (LE+P+Iy+qs)mm u- (LE+P+1,)q — TenI006MEH CHEXHOTO
IOKPOBA COOTBETCTBEHHO 3a AEHb U HOUb, JIX.- -

Pacuer LE+4P+1, ¢ ucnonb3oBanneM ¢opmyas (5.11) mpousso-
OUTCS TIO CPEIHHM [IHEBHBIM ¥ CPEIHHM HOYHHIM 3HAUYEHHSAM METeo-
* POJIOTHYECKHX 3JeMeHTOB. CpenHsii nHeBHAs Opy W CPELHSS HOUHAas
Ox TeMiepaTypa Bosnyxa BHIUHC/IAETCS N0 hopMyaaMm:

eILH= ®7+2@‘;3+®IQ ; . : (519)
0, = W’ B (5.20)

/s

rae MHAEKCH HPH O, 13,19, 01) O3HAuAWT uachl Halmiopenu# l. Awaso-
TUYHBIE BHIYHCJAEHHS HPOH3BOAATCS AJasi oOmaunocT N u APyrux me-
TEOPOJIOTHIECKHX 5JIEMEHTOB, BXOZAIHX B ¢opmyay (5.11).

ITockompKy ykasaHHas (opMysa HpeAyCMaTPHBAeT HOJNyYeHHE CY-
TOYHOH CYMMBI TemJooOMEHa, INOJy4YeHHble PacyeToM 3a IOJCYTOK
anauenusi LE+ P+, nano YMHOXKHTD Ha 0,5. -

Ilputok TemJsia OT CONHEUHON pajualluy §s ONpeaessercs mo ¢op-
mysae (5.12), koropas IPH NMOACTaHOBKE NPHUHATOTO AJs CHera cpel-
HEro 3HaueHHs anpGeno r=0,50, npurumaer Bun gs=0,5 loky.

EcJii 0 pacyery cyMMapHbi TeNI00GMEH CHEIKHOTO [IOKPOBA 33 OJIUH
MY HECKOJIBKO MOJIYCYTOUHBIX NEPHOLOB QKA3HIBAETCSH. OTPHIATEIbHBIM,
TO TakHe NMEePHObl UCKJIOUAIOTCsl U3 pacuera mo dopmyte (5.18).

Cienyer HAamOMHHTb, 4TO JJS pacyeTa TasHUS CHera Ha JbAy
HONPAaBKH Ha TPAHCHOPMALHIO METEOPOJOTHYECKUX 3JEMEHTOB BBO-
IUTh HE HYXKHO, NOCKOJbKY IOACTHJIAIOLAsi MOBEPXHOCTH Ha Cylle H
Ha BOZOXPAHHJHILE WM PEKe B 3TO BpeMs OJHOPOAHA.

B npakTHke pacueT ymo6HO NPOM3BONUTE B (opMme Taénnubl
B rab6a. 5.6 upencraBaed aJroputM pemrenusi ypasHenus - (5.18).
B xauecTBe nmpuMepa IpHBEJEH pacueT AaThl CXOJa CHera C JeAsHOro
nokposa KyHGrIieBcKoro BOJOXDAHH/IMINA HA YuacTKe Bepxuuil
VYenon — KpacroBugoBo BecHol 1982 .

JLAg TassHES CJIOS CHETa BHICOTOH =30 cM, JeXaBIIero Ha JAbIY
25 mapra 1982 r., TpeGyercsa cymma Temaa paBhas 2514 JIxk/cm?.
K 4 ampens makommmocs 2581 Jlxk/cM?, ciiejoBaTenbHO, B OTOT JeHb
CHEr €O JIbJla JNOJIKeH OBlJI COHTH W HauaThCs TastHHE JEASHOTO MO-
kpoBa. M36uiTOK Temia Agen=67,3 Ix/cM?2 B nanbHeHieM Y4YHTHIBA-
eTCcsl IPH pacuere TASHHS JbAd, KOTOPOE B JAHHOM cJyyae HauHHa-
ercs ¢ b anpess.

Bosee cnoXube ycaoBUS OJs onpeneneﬂm JaTel HayaJja TasHUs
JbJla CKJAIBIBAIOTCS B CJIyyYasiX, KOrfa CHer Ha JbJAY HCYe3aeT BCJeA-
CTBHE MCIAapeHHs 3aJ0JT0 AO HavyaJa TasfHus JbAa. Takoe MmoJoxke-
'HHe XapaKTepHo Aif pex Bocrouno#t CHOHMpH, TJe CHEXHBIH IMOKPOB-
HeGOMbIION, a CcOJHeYHas pajgHaldsi BeJuka. B aTux caydasx npaty
.Hayajla TepHolia TasHUS ONPEeNeNsioT .IyTeM NpoOHOro pacuera Tas-
HMS JIbJla TOCJIe KaXKJOro OYepegHOro MoxosojfaHHus. IIpu BeceHHMX

! EciM 1O JaHHOM METeOCTAHIMH HET eXeYacHhX HabmoaeHull, NTPHHHMAIOTCH
TeMIepaTyphl, M3MepeHHBle B GaumaliiMe K YKA3aHHHIM CHHONITHYECKHE CPOKH.

A
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R Tabauya 56

Tlpumep pacuera jAaThl cxojpa cHera ¢ JeisiHoro mokposa KyiiGblmeBckoro BomoxpaHHJHmA Ha yuacrke Bepxumit Ycaon —
KpacHosuporo B 1982 r. .

&
— o
[{=] w

/§ : E: g'l'l = §°

LI e N

e - ! £5 = = = |

< @ S 2 86~ = - = e P~

by £ = o | o 258 8 s - = =

@ © 3 =z N & =EQ = 2/l = = 3

1 2 3 4 5 6 7 8 9 10 11 12 13

: - he=230 e (25/111), 83,8h.=2514 I /cM® .

26/II | —3,0 4,6 6,2 | —524,3| —I1,5 | —305,7( 7,5 534,2° | —966,2| 410,6 | —72,5 —
27/11 | —o0,8 5,6 5,6 | —131,2 —0,56 | —93,9| 8,2 584,1 | —311,4| 343,6 187,9 187,9
28/111 1,0 5,6 5,0 52,1 | —0,5 —85,8{ 7,2 512,8 | —90,3} 440,0 394,9 | 582,8
oo/l | 0,2 | 5,2 11,8 55,1 | —0,9 | —318,6| 8,2 584,1 | —349,8| 877,1 | 202,2 | 785,0
so/1 | —1,5 3,9 3,8 | —197,3| —2,2 | —306,8]| 2,5 178,1 | —o996,4| 892,5 304,3 | 1179,3
31/1I1 —1,0 4,2 0,6 | —73,9| —1,9 | —101,9 4,5 320,5 | —525,7| 737,4 474,6 | 1653,9
IV | 1,2 4,5 2,5 | —127,7| —1,6 | —167,3 1,0 71,2 | —896,2| 942,8 | “404,7 | 2148,6
2/IV 1,5 5,1 5,6 | —245,9 —1,0 | —187,7 | 8,0 569,8 | —b34,2| 410,6 143,5. | 2292,1
31V | —1,2 | 4,0 7,5 | -—237,8| —2,1 | —so1,2| 5,2 | 370,4 |—1039,0| 662,0 | 143,0 | 2435,1

41V 0,0 4,7 7,5 0,0 | —1,4 | —334,1| " 9,5/ 676,7 | —327,8| 310,1 | "146,2 | 2581,3 ¢
' ) .

Agen=67,3 Hax/cu?
IIpumevanue. B kaapaTHLX cKoGKax AaHH HOMepa rpad. :




N

MeTEeOPOJIOTHUECKUX YCAOBHSIX HeH36eXKEO HACTynaeT TaKOH JeHb,

KOorjpa paxe Inpu OTpHHaTEJIbHOﬁ TEMIepaType BO3AyXa HauyHHaercs

TasiHHe BEPXHMX CJOeB JbJa U HaAKONJeHHe XUAKOH (ash BO JbAY. .

DTOT AeHb U cjelyeT NPHHATb 3a JaTy Hauaja TasdHHS.
' \
5.2.3.2. Pacuer TOMMMHLI H OTHOCHTEJbHOM IPOYHOCTH JEJSTHOTO NOKPOBA

YMeHbIIEHHE TOJUIMHBE! JbJa 32 CYTKH PaBHO CYMMapHOMY CyTOY-
HOMY CTaMBAHHIO C BepXHel H HHXXHeH IOBEDXHOCTH JEISHOTO IO-
KpOBa. ‘

ADeH
14 -
,2 5
L~
e s 74/
4 : /Vééé/
| y —
vz —=

[N

‘Z, 0 1 2 3 4 6 7 ag'/L*
Puc. 5.2. HoMorpamMMma njs ONpefiesieHHs CYTOMHOTO CJO0S CTAHBAHUS € BepxHef
TOBEPXHOCTH JIEARHOIO ~NOKPORa AR’ §pu DasMMUHEIX SHAYEHHAX NPHTOKA TeIsa
cBepxy Ag’ W CONHEUHOH palMaLHH gs.

Cilofi cTaMBaHHSI CBEPXy PacCUUTHIBAETCSI IO ypaBHeHmo (5.2),
B KOTODOM cyTquuﬁ MPUTOK TEIUIa K 3TOMY CJOK0 ¢’ MOXHO Ipef-

_ CTaBHTb B BUJe ¢’ = Aq+Aqs, B KOTOpPOM Aq LE+P+1, n pacctm-

THIBACTCS MO PopMyire (5.11).
Onpenensis Ags U3 (bopmynbl (5. 13) ypaBuenue (5.2) MOXHO npe-

.06pa3oBaTh K BULY

IV ETR (B e @) (5.21)

Hast ero pememm nocrpoena Homorpamma (puc. 5.2). Ilpm pac-
yeTe CYTOYHOTo CTaHBaHMsA II0 HOMorpaMme Tpebyercss 3HaTh L*.

AnanoruuHo BEIUHCJIEHHE CJIOSl CTAHBAHHS JbJA CHU3Y NMPOBOJMTCA
no ypasuenuio (5.3). TIpuTOK Temna K HUXKHER OBEPXHOCTH TAIOILErO
Jblla ¢p BBIYHCIAAETCS YMHOMKEHHEM OOGLIEro KOJHYECTBA MOCTYNHB-
IIEr0 B BOAY TelJa §pn, KOTOPOE paccuuThiBaercs no dopmyae (5.16),
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Ha KoaQ)qmuHeHT, xapaxrepnsyxomnn LOJIO Tela, MOCTYNAOIEro KO
JAbIY. DTOT KoshHIHEHT onpefessercs no Tadi. 5.5,
3nauenns L* m L** ompegensitorcs no ypaBaenusM (5.4) u (5.5)
B 3aBHCHMOCTH OT KOJIMYECTBa TeILIa, MOIVIOIEHHOTO COOTBETCTBEHHO
BepxHUM S’ u HHXKHEM S” cioeM crauBauusi. ONBIT PacyeToB NHOKA3aJ
[1], 9To ¢ ROCTATOYHOM TOYHOCTHIO MOMKHO CUHMTATh YAENbHOE IOIMIO-
LieHHe TenJla OT COJIHEYHOH PaJHalHH BEDXHHM CJIOEM TasiHHs DPABHBIM
S =1,68, a noriomenue HUMHHM caoem TasHHs S”=0,5S5. 3xech
— CpejlHee yAeNbHOE KOJMHYECTBO TelJa, 3aTpaueHHoe Ha oGpasoBa-
Hne XHAKOH (Gasbl BO Bcell Macce JIEASHOTO IOKPOBA, ONPEAENSIeTCS
no ¢opmyse (5.17). Pacuer § HauuHaercsi ¢ TOro, YTO €ro 3HayeHHE
HaKaHyHe TafHUS NPHHHMAETCS PAaBHBIM HYJIO, NOCKOJLKY A0 €X0Aa

CHEXKHOro IIOKpOBa CO JbJa COJIHEYHasg pajaHalus B Maccy Jbaa HE . g

‘nponukaer. Toraa A4 mepBBHIX CYTOK TasiHHSl B COOTBETCTBHH C (op-
mynamua (54) wu (5.5), pUHAMAs = =0,916 r/cm®, L¥= L;"*-—,
=308 IIx/cmd.

Omnpenenus c yueToM 3HAYeHHN L1 u L' crauBanme 3a nepBbIe
cytka Ah’+Ah”, MoxHO paccuntath nmo Qopmyne (5.17) S, mas Bro-
PHIX CYTOK TasiHHS H NOACTAaBHTH TOJNyYEHHOE 3HAYCHHE JUIA MOJYYe-
HHUS L2—308—158* Jx/em®, Ly =308—0,5 3%* [laxk/cM3, KoTopbie
BOHIYT B pacyeT cTaMBaHHS 3a BTOPHE CYTKH. B ToMm Xe nopsake
pacuer moBTOpsieTCS M A/ NOCJHEAYIOWHX AHEH TasHHS.

Tlpu BHINONHEHUU PacueTOB CJACAYST UMETh B BHAY, UTO NIPH MOXO-
JIO}.IaHHH TemI006MeH MOXKeT CTaTh OTpuIaTesbHBIM. TasgHHe ¢ Bepx-
. HeH MOBEPXHOCTH B 3TOM CJlyyae NpeKpallaercs, JieX HauyHHaeT OTAa-

-BaTh TeIJIO, BO3HUKINASI B €r0 TOJINE XuAKas (a3a BHOBb 3aMep3aerT.

Jns pacuera Temnoo6MeHa W KOJHYeCTBa BHOBb 3aMep3llel KHA-
Kot (a3l HCIOJAB3YETCS YNPOLISHHH IPHEM, NpeNaoXeHHbl Bynaro-
BoiM. Pacuer temsoo6Mena Ag 3a AHH TNOXOJOAAHHs NMPONOJIKAEM Be-
ct no dopmyne (5 11), xaKk eciu 6Bl TeMmepaTypa NOBEPXHOCTH JbJa
ocrapasiach pasHo#t 0°C, a He crajda OTpuuaTenbHOH. IlonyueHHble
IpU 2TOM (HKTUBHEIE 3HAYEHHA TeIIoo6MeHa 0603Hath Aqy. Heit-
CTBHTE/bHOE 3HAYEHHE Ag MOXHO HNONYYHTb C YHUETOM BHIYHMCJIEHHOrO .
¢uKTHBHOTO Agy, CKOPOCTH BeTpa M CONEPKAHHS KHAKOH (asbl
B BEPXHHX CJOAX JelsHoro nokpoBa S’. Jljasi 3TOro mpumeHsercs HO-
Morpamma, npuBefeHHast Ha pHc. 5.3. HMcrunHoe 3Hayenue Ag moay-
yaeM YMHOXKEHHEM TNOJYUYEeHHOrO MO HOMOTpaMMe 3HayeHus Ha S,
S’ npuHuMaeTcss Js NEPBOTO JHS MOXOJOLaHHS paBHEM S'=1,55+
+33,5 Ix/cM3, a B mocjenyiolHe AHH §'=33,5 Ix/cm®!, Pacuer
" BemeTcad N0 OKOHUAHAS NOXOMOAAHHS HJH JO HcuepnaHus BCEro 3a-
maca Temia BO JbAy, T. €. 40 AHs, Korpa S=0. B mocnexgnem ciayuae
pacuer TasfHUS Jbla HAYAHAETCS mocue OKOHYAHUSI  IOXOJOJAHUA
" 3aHOBO. -

[Toxonoganue 3auacryio conposomnaefrcﬁ BHIIALEHHEM OCaJAKOB
B BUje cHera. Ecin ocankoB BrinajzaeT 6oJiee 2 MM, T. €. OBEPXHOCTb
Jblla CIJIOWIb MNOKPHIBAETCS CHEroM, a cpemmx cyTounas TeMneparypa .

1 S npusumaercs pasubiM 33,5 Ilx/cM® u B TOM ciyuae, ecan OTpHU.aTeJILHOG
sHaueHHe Ag HMeeT MeCTO B Havalle TasfHHs,
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ne npessimaer —1 °C, To TasfHHe JbAa npekpamaerca. C Hacrymie-
HHEM IOTEIIeHHs] HeOOXOAMMO pAacCYHTaThb CPOK CTAHBAHHS BHOBb
0o6pa3oBaBLIErocsi CHEXHOTO IOKPOBA, a 3aTeéM BO30OHOBHTH pacuer
TasHHSA JbJa, NPHHHMAs HAYaJBHYIO TOJIIMHY JbJa, PaBHOH paccun-
TaHHOH Ha TOCJENHHH JeHb Iepen noxomoganueM, a S=0. ITpu mau-
TeNbHBIX CHJIbHBIX NOXOJOAAHHSX HEOGXOAHMO PACCUHTATh BO3MOXKHOE
_HapacTaHHe JIbla 3a 3TOT IEePHOL.

Pacuer Tasius JbAa N0 H3JIOXKEHHOH cxeMe HauGoiee: 1eneco06-
pasHo NPOKMEBOLUTL ¢ moMoupio IBM mo mporpamme [6]. Bes wuc-
noJjb3oBanus SBM ero yao6HO BHIIOMHATL B TabauuHo# dopme. Ilpu-
Mep pacuera jgaH B TaGJ. 5.7 Ajs TasHHA JEASHOIO NOKPOBA Ha ydya-
CTKe BOJIKCKOro muieca KyAGHIIEBCKOrO BOAOXPAHHMIMILA OT BerHero
Veaona no KpacroBumosa B 1982 .

B namem npumepe pacyeT TasHHsS JEISAHOrO MOKPOBA HAauHHAEM
¢ 5 ampess, TAK KaK JaTa CXOfa CHEXHOTO noxpona ompejesieHa IO
" pacuery Ha 4 anpeas (taba. 5.6).

Ha wmereocrannuu Kasanb cpesHsisi CyTouHasi TeMIepaTypa BO3-
ayxa 5 anpeas 6eia +0,2 °C. Ilpu o6maudocru 7,2 Gajjia U UIHPHHE
BojloeMa 9 KM TeMmmepaTypa BO3[AyXa Haj aKBaTOpHe# BOZOXPaHHJIMIILA
no ¢opmyJae (5.6) moHH3HIACH da cuer TpaHchopmanuu go —1,0°C.

BiaXXHOCTh BO3MyXa IOABepraercssi TpaHChOpMalud IPH 3Haye-
uusx Beime 6,1 rlla; 5 ampesst BAaXHOCTh BO3AyXa HAa METEOCTAHIMH
Kasanp Guiiia 5,7 rlla, nosToMy oHa NpUHHMaJach (€3 W3MEHEHMS. .

CropocTh BeTpa H 06JAaYHOCTh NPHHEHMAIOTCS II0 HAGJIOJEHHBIM
3gauenusaM. B Ta6a. 5.7 ucxonuble MeTeOpoJSOrHYecKHe naHHbie (O,
e, w, Nep, Nyg) momemieHsl B rpadax 2—6.

Pacuer TemooGMera Ha BepXHEH NOBEPXHOCTH JIEASHOO OKPOBA
tnpousBogurcs no ypaBHernuio (5.11). Ompenesenne cymmul LE+P+1,
nmpencTaBieHo B rpadax 7—I15. PesysnbTaT TemnooGMeHa Ha BepxHedl
' TIOBEPXHOCTH B NEPBHIA JeHb TasiHHS NOJAYYaeTcsi MO pacyuery OTpHla-
TEJBHBEIM, T..€. BeJuuHHa Ag durtuBHas u Age=-—465,1 JIx/cm?
(rpapa 11). Urobrl ompenesuTh HEHCTBHTENLHOE 3HaYeHHe Ag, He-
o6xonumo yuecth @ u S’. Ckopocts Berpa w=7,5 m/c. Hakanyne na-
yajia TasgHUS JEeASHOIO INOKPOBa, T. €. 4 ampens, TasHHSd JbAa He
651710, caefoBaTenbto, S=0, a S’=33,56 Ix/cm3 (rpada 12). Ilo rpa-
¢uxy ma puc. 5.3 onpenensem Ag/S’=—8,7 (rpada 14), a ucrurnoe
sHayeHHe Ag=-—8,7-33,56 cyMMHpyeM c OCTaBIIHMCS IIPH TaslHHH
CHera HEHCIIOIb3OBAHHBIM 3aNacoM Temla Agen M TONydaeM Ag=
=-—224,3 Ix/cm? (rpacda 15).

Hpu’rox TemJIa OT COJIHEUHOH pajgHamuyu OupefessieM [0 HOMO-
rpamme Ha pHc. 5.1. Ha 5 anpens npum cpenueit nuHeBHOH 006J1auyHOCTH
7 6annoB loky=1030 [x/cM?. OmnpenensieM KOJHYECTBO BolmexlneR
B Jen pamuanuu gs=Ioky (1 —r). Tlpu cpemnem aanbero TalomEero
" nepsinoro mokposa r=0,35, ¢;=666 Ix/cm? (rpada 16). B rpade 17
3amHCHIBaeTCs OObEMHASl TENJOoTa TasiHWs AJST BEPXHEro cJOsS Jensd-
Horo moxpoBa!.-B mepBrifi meHp TasgHuA S=0, cjaenoBaTeJbHO,

! 3pech yunrhiBaetTcss 0GbeMHasi temjora TasHus L, xoropas pasHa 308. Ix /cm3

H TpPeNCTaBJsieT coGOH TpOUSBENEeHHe TemJIOTH TasHHa (335 JIx/r) Ha NJIOTHOCTH
moHoJuTHOrO Jbxa (0,916 r/cmd).
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L*=308 Hx/cm? OmnpenensieM CTaHBaHHE JbRa C BEPXHEH -OBEPXHO-
CTH IO HOMOrpaMme Ha pHc. 5.2. B nepBuiil xedp (5 ampensi) TasHuA
JbLa CBepXy He OTMeualoch (rpada 20).

Tenno, mocTynamoiee K HHXKHeH NOBEDXHOCTH JIbJa, BBHIYHCJISAETCS
B rpadax 21—25. C navana sexocraBa Ao 5 ampeas npouunto 87 cyr.

, ag/s’
100 ; -
w=0mfc
90 - z
@ ~ / . 05
. -‘ i _ - // // T
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. _ / 20
S0l | // ,/ // ] {
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20 52/,?{’;///77/
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‘o0 om0 0 40 & 0 80 90 - 10agL/s”

Puc. 5.3. HomorpamMma asisi onpeseseHusi otHouenus Ag’/S’ mpu. pacuere orpuuarteinb-
HOMl COCTaBJSIOMIEH TENIOBOro GajlaHCa TAIOMIEro JeASHOro HOKpOBa.

3

OmnpenenisieM OTHOCHTEJbHYIO OO NIPOHHMKIIeA CKBOSD JIef pa,zmamm
(npumoxkenue 1) npu TosuHe JbAa 56 cM, oHa paBua 0,158. Cueno-
BaTeJbHO, IPOHMKIIAST pPajyalUs 3a 5 anpesiss COCTaBHUT 105 3 Ix/cm?
- (rpada 22), gr cocraBusier 25,1 Ix/cm2. Tennosamnac B'Bonﬁoﬁ macce
' MORO-JBAOM 3a 5 ampeas coctaBusn 130,4 xk/cm? (rpada 24). Ilpu
ray6une 12 M u ckopoctu Teyenus 0,1 m/c mona Temjompuxona, pac-
xoqyemasi Ha TasiHHe JbAa, corjacHo taba. 5.5, cocraBuna 71 Y. Temn-
JIONIPHUTOK K HHXKHeH TIOBEPXHOCTH JIbAa 32 CYTKH paBen 92,6 Hx/cm?
{rpada 25).

CranBaHMe Jbja C HHXHEH NOBEPXHOCTH JEASHOTO NOKPOBa 3a
nepBbIl AeHb cTauBaHug cocraBuio 0,28 cm (rpada 27), a MOCKOJBKY

~
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CTAMBAHKS CBEPXy He OBLIO, TAKOBO XK€ W CyMMapHOE cTaWBauue Je-
ASTHOTO NOKpoBa (rpada 28) M cymMMapHOe HHTETpajbHOE CTAUBAHHE
¢ BepXHeH M HUXKHeH IIOBePXHOCTeH JIeJSHOI'0 MOKPOBa B NMEPBHIH AEHb
(rpacda 29). 3aTpaueHHOe TeIJIO HAa CyMMapHOe CTaWBaHHE JbJa
cBepXy H cHu3y 5 ampeas cocraBmio 92,4 Ixk/cm? (rpaga 31). ‘

- B nepBHIil JeHb TasHUSA CyMMapioe KOJWYECTBO TeIia, MOIJOIIEH-
HOe JIBAOM, cocTaBisio 294,6 Ixk/cm? (rpada 32), a ocraBueecs
© B TOJNIIE JbJA TEIJIO COCTaBJASNO cooTBeTcTBeHHO 202,2 Ilx/cm2
(rpada 34). OTHocst 3TO KOJHYECTBO TeMja K TOJIMIE OCTABIIEroCst
Jbjla, IOJyYaeM CPefHee YAeAbHOE Cofiepkanne KULKoH (assl B Macce
‘mpga § (rpada 35). Ilo dopmyne (5.1), npunumas So=184 Ix/cm?,
‘OmpenessieTcs 3HaueHHe OTHOCHTENBHOTO paspyuIaomero HalpsxXeHus

Ha u3rH6 (rpada 36). Yxke naa nepsBoro gHs Tasuus ¢=0,78.
: B pacuere i1 BTOPHX M NOCJAEAYIOWIUX CYTOK €CTh HEKOTOPOe pas-
JIH4Ke CPABHHTENHHO C NMEePBHIMH CYTKAMH PacueTa NPH ONPefeeHHH
TEeJIOO6MeHa BepXHEeHl M HHMKHEeH ITOBEPXHOCTH JIENSHOIO NOKPOBa.
- B.nepBuie cyTRH § PaBHO 33,5 Jx/cM®, nmostomy S’ mast BTOPHIX CYTOK
BEIYHCJASETCS KaK S’ =33, 5+1 55=38,9 [Ix/cMm3. COOTBeTCTBeHHO "
o6beMHasl TemJoTa TasHHA A BepxXHero caosg L*=302,6 Tk /cm?.

IIpu pacueTe CcTaMBAaHHS JbJa C HHUKHEH NMOBEDXHOCTH TOJIIMHY
JeJSHOTO_NOKPOBa YUHTHIBA€M MEHbUIYIO, ueM Hg Ha TOJLIMHY, CTasiB-
IIyl0 B IEPBbIe CYTKH, YTO BJIMsET Ha KOJHUECTBO NPOHUKINEH yepes
Jef conHeyHol papHaunuu. O6beMHas TemJOTa TasHUS C HHXKHEH 1o-
BEDXHOCTH TOXKE H3MEHSeTCs, OHA pAacCUMTHIBAETCS C yueToM S 3a
nepBBle CYTKH, Kak L**=308—0,6 5=306,2 Txk/cm%. C yquOM 3TOTO
€e 3HAUEHHUs BBIUHCJAETCS CJIOH CTAUBAHHS CHH3Y.

AHaNIOTHYHO BHIMOJIHSIETCS PacueT M 3a nocnenyxomne.nnu TasiHHUS.
‘Cynenyer o6paTuTh BHMUMaHHE Ha TO, uTo ¢ 11 ampens c nepexonoM
K TOIOMHTENbHBIM SHAUEHHAM TPaHCHOPMHPOBaHHOM cpelHei cy-
TOUHOM TeMIepaTypH BO3AYXa H BHIUHCJIEHHBIE 3HayeHHss Ag crauo-
BATCSL TOJIOXKHTEJbHBIMY, T. €. IeHCTBHTENbHEIMH, 8 HE (HKTHBHBIMH.
OHH Takxe 3anucaHbl B rpa(by 11 u 6e3 uaMeHeHHH ne€peHECEHH!
B rpacdy 15 taba. 5.7.

Kax noxasano B Taba. 5.7, npn’rox Temia Ko Jpay 21 anpeas
yMEeHbIIaeTcs . Ha HEKOTOPYIO BeJHUHHY: DTOH BEJTHYHHOM YUHTBHIBAETCA
TemJIo, 3aTPAaueHHOe Ha TasiHUE BBIMABIUHX TBepPABIX ocaikoB. Koju-
YeCTBO TemJa, HYXKHO€ [Js TasiHHJ BBINABIIEr0 CHEra, BHIPaXeHo
B MMJUIEMeTPaXx 0cajkoB L.

Koneunrl#t pesysbTaT - pacuera — eXejHEBHHE 3HAYeHua h u @,
KOTOpHie NO3BOJSAIOT OLEHHTh NMPOYHOCTb JIEASHOro MOKpoBa. Ilpose-
PHTh TOYHOCTb IIOJYUEHHHIX - NAHHBIX NPAKTHYECKH HEBO3MOMKHO."
B u3BecTHO! cTemeHH 06 HX HaJeKHOCTH ITO3BOJIAET CYAHTh COMOCTAaB-
JIeHHE BHIUHCJIEHHOH H (paKTHUECKOH AaThHl HCUE3HOBEHHUS JbhjAa Ha pac-
CMATPHBAEMOM YyJacTKe BOAOXpaHujuumia. B namem npumepe mo pac-

1 Kasanioch, npasunbiee 6BI0 GH CYUTATh, YTO KOAWUYECTBO TEMJa, HYXHOE AJA
nosyuerus | MM BOAW H3 cHera, pasHO 33,5 [x/cM? HO, NPHHHMAs 5TO KOJIHYECTBO
Tena paBHuM 41,9 JDx/cM?, MH KOMIEHCHPYEM DasHHIY B ajb0ello Talomlero Jibia
H CHera,
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qery JIeI[ pacrasn 29 anpedisi, a akTHYeCKOe OuulileHue OblI0 OTMe-
yeno 30 anpess. [IpoBepka Ha Marepuane MNSITH YYaCTKOB BOJKCKHX
BOJOXPAHHJHIL 3a. IIECTh JIeT [I0Kas3aJja, YTO BepOsATHAas NOrpellHOCTh
‘pPacueToB He NpeBLIIIaeT 2 CyT. Hexompme JaHHBIE O TOYHOCTH pac-
YeTa MPOYHOCTHHIX XaPAKTEPHCTHK JIbJa NPHBOAATCH HHXe, B I 5.4
HacTosiiieH ryaBbl.

5.3. KpaTkocpounsii nporHos
NPOYHOCTHBIX XaPaKTEPHCTHK JIeISHOTO NOKPOBa

Meron pacuera, M3JOXEHHLIH Brllle, IPH HAJHYHH IPOrHO3a Me-
TEOPOJIOTHUECKHX 2JIEMEHTOB NPHMEHSeTCsi HJISI KPaTKOCPOYHOro Impo-
rHO3a TOJIIIMHBL H TPOYHOCTH JIEASHOTO NOKPOBa B HEPHOX €ro Tas-
Husl. [lJs 3TOro HCIOJB3YIOTCsS IPOTHO3b CPeNHEeH CYTOYHOH TeMmnepa-
TYphl BO3AYXa Ha 5 cyT. B nociepsue roinl, HapsAY C NPOrHO3aMH
cpejHeil CyTOUHOH, cpe/Hedl NHeBHOH M cpefHed HOUHOH TeMmepaTyph
BO3AyXa, AJisl TIPOTHO30B YMEHbIIEHHS IIPOYHOCTH JIbIa COCTaBJASIOT
TaK2Ke NPOTHO3B CKOPOCTH BeTpa, 06JIAYHOCTH M abCOJIOTHOH BJaK-
HOCTH. ,

CocraBjeHHe M BHINYCK KPAaTKOCPOYHHIX HPOTHO30B HAYHHAETCS
C TOTO JHSI, KOTZa 110 pacyeTy HayHHaeTcsl TasiHHe Jibja. ExenueBHO
HaioTcs OXKHUJaeMple 3HAYeHHS TOJIUMHBEL H OTHOCHTEJLHOH NPOYHO-
CTH TaIoLIero JeJssHoro NoKpoBa Ha 5-e cyTku. Ecau B Xozxe 3Toi pa-
6OTH OKa3bIBAETCSl, UTO TPOrHO3 METEOPOJOrHYECKHX 3JI€MEHTOB. HA
IPOMEXYTOUHblE AHH CHJIBHO H3MEHSIETCSl, BBITYCKAITCH M yTOUHEH-
Hble TIPOTHO3H /L B @ Ha 3TH IHH.

Kak mokazajl OOBIT COCTaBJEHHS TaKHX npomosos TOYHOCTH HX
JOCTaTOYHO BHICOK2. 3HAUGHHsS OTHOCHTENbHOH NPOYHOCTH @, PACCUH-
TaHHbHIE Ha 5-e CYTKH IO OXHIaeMbiM METeODOJIOTHYECKHM 3JIeMeH-
TaM, OTJMYATCS OT PACCYHTAHHBIX MO (HAKTHUECKAM JAHHBIM OOGHIUHO
He GoJsee ueM Ha 0,05, a TonmHuHa JgpAa — HA 2—3 cM.

JI1s1 y4acTKOB PeK MJH BOINOXPAHHJIHIL, 10 KOTOPHIM BHIIOJIHEHBI
pacueThl TPOYHOCTHHIX XaPaKTePHCTHK JIEASTHOTO INOKPOBa B  NePHOA
ero Tasinhsl 3a GoJiee WM MEHee JJIMTEJbHBIH pPsil JieT, BO3MOXKHO
HOJIVYEHHE JIOKAJbHBIX SMIOHPHUYECKHX 3aBHCHMOCTeH IJsi KPaTKOCpOu-
HOTO TPOTHO3a 5THX XapakrepHcTHK. C yUeTOM  3HAUUTENbHOH HHEp-
UMM Tpollecca YMEHbLIEHHS IPOUHOCTH JIEHSIHOTO IIOKPOBA TaKHe
32BUCHMOCTH BO MHOTHX CJydYasiX TO3BOJSIOT YBEJHYHTL H 3abJaro-
BPEMEHHOCTh POTHO30B.

K Hacrosimemy BpeMeHH psigbl eKeJHEBHOH TOJIIHHBEI /4 M OTHOCH-
TEJLHOTO Pa3PyLIAIOIEro HaNpPsiKeHHs Ha M3THO (IPOYHOCTH) @ JIeAs-
HOTO TIOKPOBa PACCUWTaHBl JJIS PsAfA YYacTKOB BOZOXpaHWJHm, BoJ- .
cko-Kamckoro kackanga I'9C. CpaBHeHHe pacCUHTAHHLIX-JAHHBIX M
HaGJMIOAEHHBIX OHEHOK Pa3pyIIeHHOCTH JIEASTHOrO TOKPOBa IOKa3alo
[13, 15], uTo HanGosee XapPaKTEPHHIMH CTANHSIMHA YMEHbIIEHHS NPOY- -
HOCTH JIEJISHOTO IIOKPOBA SIBJISIIOTCS MOMEHTH, KOIAa OTHOCHTeJbHAs
IPOYHOCTL @ cTanoBHTca paBuoit 0,7; 0,5 u 0,25, uTo cooTBeTCTBYeT

" 7 3akas Ne 584 97



2—3, 3—4 u 4—5 Gannau - -PaspylieHHOCTH JibJla 10 OPHHATHIM Ha

" peunom ¢uiore rpagauusam. HccienoBanuaMu 1aG0paTOPHH MPONIEHHS

HaBHranui ['OPbKOBCKOrO HHCTHTYTa HHKEHEDOB BOJHOIO TPaHCUOPTA
YCTaHOBJIEHO, YTO aKTHBHYIO paGoTy IO JIeHOBOA NPOBOJKE TPAHCHOPT-
HBIX CYJZOB “1leJeCO06Pa3HO HAYMHATL NPH PASPYIIEHHOCTH JEXSHOrO
nokposa 3—>5 6amioB. IlostoMy mpormos mat macrtymienns @=0,5 u
@==0,25 peo6xoauM /15 OPraHH3aUHy CBOCBPEMEHHOTO Pa3BEePTHIBAHHS
NPOAJIEHHOH HABHTAlMH, W JIOKAJbHBIE 3aBHCHMOCTH paspabaTthiBa-
JIACh IS MPOTHO3a 3THX JAT.

Kak 6b10 noKa3aHO, yMEHbIUEHHe npotmocm JIEISHOTO ITOKPOBa
HAYHHAETCH CPasy e Jl0cje CXOoHa CHeXXHoro nokposa. Hactynienue
YKa3aHHBIX JAT 3aBHCHT IIpexJe BCero OT JaThl cXoja CHera co Jibja
De¢o. HanpHefiiu#t XoX TasiHHSL B OCHOBHOM OHNpeHessieTcss KoJeda-
HHSMHA TeMneparypsi Bosayxa. [IpakTHuecKH, ec/iu NPHYPOYMTH BHI-
MycK IPOTHO3a K JaTe CXOAa CHEeXHOro MOKPOBa, MBI MOXKEM yUecTb

- 10 IPOTHO3Y CPEAHIOI0 TeMIepaTypy BOsAyXa sa mocienyioume 5 cyr

@5. OcoGeHHO CYNECTBEHHOE BJHSHHE OKashlBaer ©5 B cayuasx mo-
HHKEHHS ee 0 OTPHIATEJbHEIX 3HayeHHH, T. €. IPH NepepriBe B mpo-
uecce TasgHHA JbJAa.

Heo6xoxumbie 1 paspaboTku amnupuqeexnx 3aBHCHMOCTEf p;mm
nart . cxo,z(a cgera co Jbjla 4 jgatr HaCTYILJIEHHA 3aﬂaHHOI/I .IPOYHOCTH
JIEJSHOTO IOKPOBA (KaK H €ro TOJIHHBI) MOTYT OBITb IOJYYEHHI IpH
HAJHYHH METEOPOJIOTHUECKHX NAHHEIX JUIf JIOGHX BOAHBIX OGBEKTOB,
B TOM YHCJE [ BHOBb CO3/laBaeMbIX BomoxpaHusuul. CaMH NpPOTHO-

CTHYECKHE 3aBHCHMOCTH [16] CTpOﬂTCﬂ o6x>1qﬂo TpadUUIeCKH H HMEIOT = |
. 0bmun BHI: :

AD

Po 5

=, ADee + b, AO; +¢;; (5.22)

AD, . = ayADe + b, A®; + 0y - (5.23)

Po,25
rae ADgy ;1 ADg,, 5 OTKJIOHEHHE OT HOPMbl JaT HACTYIJIEHHS NPOd-
HOCTH JibJia ‘cooTBercTBeHHO @=0,5 1 ¢=0,25; ADcc —— OTK/IOHEHHE

OT HOPMHI JaT cXoja crera co Jbaa; A®s; — OTKIOHEHHE OT HOPMBL
cpepHedl TeMmepaTyphl BO3ZyXa 3a 5 cyT mocJe cXOXa CHera co Jbja;
ai, as, by, by, ¢y, Co — KO3 HIHEHTH ypaBHEHMH; HX 3HAUEHHS IS

‘ToprroBekoro, KyfiGumesckoro u~ Bosrorpagckoro BoAOXpaHHJIHILL -

npHBeJieH! B tabJa. 5.8.
B 570l Xe TaGJHle NPUBENEHH HOpMHl sHaueHul Dog s B Dog o5

Deo B ©s. CiefyeT 3aMeTHTb, YTO IPOTHO3H M0 STHM 3aBHCHMOCTSIM
cojepKaT HaHGOJbIIHe IOTPEUIHOCTH B CAyYasiX HEYCTOHYHBOTO Xa-
pakTepa NOTOAH C Pe3KMMH MNOXOJOZAHHSMH ¥- CHEromajams, OCO-

‘GEHHO, eCJIH 3TH SBJEHHS HACTYNAIOT IO03XKe, yeM uepes 5 cyT mocde

BBIYCKA IPOTHO32. ITo 3THM 3aBHCHMOCTSM NPOTHO3H COCTaBJIAIOTCS
co cpeaueit 3aGnaroppeMenHocTbio 7—10 cyT. TOUHOCTb 3aBHCHMO-

~ cTelt BHICOKAS, NOTPEIHOCTD npomosa B npejenax +2 cyr obecneyena -

Ha 90—92 %.




TaGauya 5.8

'

CpenHvie MHOrOJIeTHHE 3HAa4YeHHs W KoadduumenTsl ypasuenni (5.22) u (5.23)
Mo BOJOXPaHHAHIIAM-

Cpepxee MHOroJieTHEe 3HAueHHe Kosdduuuent

TF'oprkosckoe — IOpbeBen—Ilyuex

24/111 L ‘—0,2’| 8/1IV | 0,57 | —1,98 | ~0,11 [ 0,52 | ~1,74 [0,45

Dee a by Cs .

Dgoos) @

by ’ él

Ky#o6ruerckoe — Crapas Mafina — YAbsHOBCK

27/UL | BUHI | 04| 7/IV | 0,97 | —0,63 | 0,55 [ 0,74 | —0,75 0,68

Bouarorpaackoe — CocnoBka — PoBHoe
22/H1 | 26/111 [—0.4] 11V | 0,98‘ —0,54 [ 0,23 [0.80 | ~1,25 [0,36

5.4. Mpornos Hecyuiei COCOGHOCTH JeASTHOrO MOKPOBA
¥ NPOXOIHUMOCTH €ero AJisi CyAO0B JeJ0BOro njaaBaHHs

Boapmofi mnpakTHYecKHH HHTepec IPeACTaBJseT HCIOJAb30BaHHE
Hecyule#i. cnoco0HOCTH JICASHOTO NOKPOBa pPeK IJisl NPOBEJAeHHd pas-
JHYHEIX paboT CcO JIbJla, OPTaHH3alHU JIEASHHIX JOPOr H mepenpas. .

Pacuernas ¢opmysna, n03B0JisIOMIAs ONPEAEATh HECYIIYIO CHOCO0-
HOCTb . JIASIHOTO TOKPOBa P ¢ yueroMm “yMeHbUIEHHs ero NPOYHOCTH,
6biia npengaoxena . @. [Maapuaosuim [10]

P =0,136RA? (1 + 4a), (5.24)

rone P — npexensHas Harpysxa Ha Jej, T; R — cONPOTHBJIEHHE TAalO-
Iero Jbaa Ha H3ru6, T/M?;, A — TOJIUMHA JbJa, M; o — OTHOIIEHHE
IIMPHHB H JJHHB [JIOIMAaRH, Ha KOTOPYIO paclpoCTPaHAETcs Ha-
Tpy3Ka. T

Pacuer mo merony ByJjaTtoBa, Kak mokasano Bhille B 1. 5.2, mo3Bo-
JsieT OHEHHTb TOJINHHY /A H OTHOCHTeJbHOE paspylialolliee HampsKe-
HHe Ha HW3THO @ Talllero JeAssHOro NOKPOBa Ha KaXJH# JeHb, Ha-
YHHAasg ¢ KATHl CXOJAa CHEXXHOTO IOKPOBA JO MOMEHTa MOJHOH nmoTepH
IIPOYHOCTH.

s ypaBuenus (5.1) conmpoTHBJieHHE TAIOWIEro Jbja Ha H3THO MoO-
KHO NpeicTaBHTb Kak R=¢R, u, npunsaB «=0,1 (npu cameix HeGJaa-
TONPHATHLIX YCJOBHAX), ypaBuenue (5.24) MoxHO mpeactaBuTs [7]
B cJenyioliieM BHJe:

P=0,19R.¢h’, ' (6.25)

rae Ry — paspymaioliee HanpsiKeHHe Ha M3THO 1Js Jbja NPH TeMme-
patype 0°C, ne noxseprasiuerocst BO3AeHCTBHIO COMHEYHOH PajualHy.
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Ouenka HecymeH cnocoGHOCTH JIESHOTO IIOKPOBa pek (Bojoxpa-
HHJIHIL) B NEPHON TasHHS TPOBOAUTCH Ha KaXAbIH JeHb pacyeToM
no ypasHenuio (5.25) ¢ moJACTaHOBKOH COOTBETCTBYIOIIMX PacCUHTaH-
HbIX 3HaueHHi ¢ M h. IloayueHHble 3HAYeHHs IPENENbHbIX Harpy3oK
COOTBETCTBYIOT YCJOBHSIM paspylUeHHs JeAsSHOro IOKpoBa. Jlas monay-
YeHHs! JONYCTHMOH Harpy3KH C YYeTOM YCJIOBHH Ge30MacHOCTH CYLIecT-
BYIOIIHMH PYKOBOICTBAMH PEKOMEHIYETCS BBOAHUTH B pacueTHele (Hop-
MYJIBl IPY30M0bEMHOCTH pa3JHUYHble KO3 QHIHEHTH 3amaca, KOTOPbIe
onpejesAioTCs B 3aBHCHMOCTH OT THNA M Ha3HAYEHHWS MNepenpaBhl
H cocTostHUsl Jensinoro mokpoBa [3]. Oum npusemensl B Taba. 5.9.

Tabauya 5.9

3HaveHust xoad)tbnuuema 3andca IJIs1 - BBIYHCJIEHUsE uonycmmou HarpysKu
Ha JeJsHOH MOKPOB

CocTosfiHHE JIbIa

XapakTep nepenpasbl poBrEdt Gea CYyXHE He- MOKpBIe

- - TPeuHH CKBO3HbIE ©  CKBO3HHIE

TPeLLHHb TPEeLHHb
Ha npenene npotmocm c OCO6bI\‘l pH- 1,0 1,2 1,6

CKOM

C nownxeHHOMH HpOl!HOCTblO 1,2 1,4 1,9
Hopmadbhrast 1,6 . — —

Onpenesnenne  JONYCTHMOH Hecyullell CHOCOGHOCTH JI€ASHOrO IIO-
KPOBAa MOXKHO IPOM3BOJMTL M HMHBIM HYTEM, C YUeTOM BEPOATHOH IIo-
TPEIIHOCTH pacyera Ipeiesa NPOYHOCTH TalOWIEro JbAa Ha HM3THG no
Metony ByaatoBa [8]. BeposiTHasi mOrpellHOCTh pacyera COCTABJSIET
okoiao 49 xH/m? (4,8 1/M2). B Ta6a. 5.10 moxKasaHB NOTPEIIHOCTH
pacuera pasjuuHOH ofecmevenHocTH. [y ymo6cTBa mMONL30OBAHHS OHM
AaHBEl B ABYX NPHMEHsSIEMBIX B TPaKTHKE CHCTEMaX Pa3MepHOCTH (Tex-
.unyeckoit u CH).
~ Pacder Hecynieil cnocoGHOCTH B 3TOM BapHaHTe OCYUIECTBJISIETCS
no ¢opmyae (5.25) ¢ onpenesienHeM 3HauYeHHH ¢ M /i HAa KaXABH IeHb

Tad/zuua 5,10

’ norpemnocm pacueTa Ipejesa IPOYHOCTH TAIONLEro JbAA
Ha H3rué R (pasaMuHoMi oﬁecneqeﬂﬂocm) (8]

O6ecneueHHoCcTs P, %
" ITorpewmmnocTsb - : -
g 1 3 | 5 10 25 50 | 75 90 99
8=R—R, Tc/m? —15 |—13,5—12 [—9,0|—4,0| 1,0| 5,5 10| 16
8=R — R, kH/u? —147}—132.| —118| —88 |—39 {10 |54 | 98| 157
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no merony BynaroBa u nopcraHoBko# B opmyny R=Ryp -9, rae no-
rpelHocTs O onpejensiercs no tabj. 5.10 B COOTBETCTBHH ¢ 34JaHHOH
06GeCcneyeHHOCThIO. ‘

OnuT pacyeroB, BHINOJHEHHBIX OGOMMH C€HOCOGaMH, IOKa3aJ, 4TO
. IOTMYCTHMOH Harpyske, onpeAeaeHHOl ¢ y4eToM KosdduuueHTa sanaca
1,6, nanbosiee HOAXONSINETO [Jisi OOBIYHBIX YCJOBHH, COOTBETCTBYET
'Harpys3ka, pacCunTaHHasf ¢ y4eTOM HOTPELIHOCTH pacuera, obecneyeH-
Hoii Ha 10 %. Tlpu neoOxopumocTH obecneyeHMs OoJiee BBHICOKOH . Ha- -
JAEXHOCTH NEepenpaBbl pacyeT CJeAyeT BHIIOJHSATL 10 BTOPOMY CHO-
coby, 3anaBasicb MOrPEINHOCTLIO, obecneueHHo# meHee uem Ha 10 Y.

B ofonx BapuaHTax pacyeTa BaXKHOe 3HaueHHe HMeeT npaBHJbHAN
OLlEHKA HavaJbHOH mnpoyHocTH nbia R, Ona o6wiuso [1, 2 u ap.]
npunuMaercs B cpenneMm paBroit 490 xH/M?, Ho B kaxjgoMm cuayuae
XKeJaTeNbHO €€ naMepeHHe U BKJIOUEHHEe B pacueT peaslbHOTO 3Haue-
Hus R,. .

TIpuMeHeHHe onHMCcaHHOW METONMKH IJs KPAaTKOCPOUHOrO MPOrHO3a
Hecylie#l crnocoOHOCTH JIEASHOTO IOKPOBA COCTOMUT B BHUIOJHEHHMH pac-
gera 3a 5 CyT TasiHHS IO METEOPOJIOTHUECKHM 3JIEMEHTaM, OXHAaeMEIM
Ha 5TH JHH IO mporrosy norognl. Ilporsos cocrasisieTcs Ha Kaxkjbe
43 5 cyT H BHIIYCKaeTcH IOCHeN0BaTeNbHO €XKeIHEBHO.

CocraByenue POrHO30B Leseco06pasHO HAYMHATbL ¢ MOMEHTa Ha-
CTYIUICHHs TOJIOMHTeNIBHO! TeMIepaTypH BO3IyXa, a B MaJocHeX-
HBHIX PaliOHAX, Ile YMeHEBUIEHHEe IPOYHOCTH JbAA IOJ BJMSHHEM COJ-
HEUHOH paJHalud MOXeT HauaThCsl elle IIPH OTPHIATENbHOH cpen-
He#t cyTOuHOH TeMmmepaType BO3[LyXa, CO BPeMEHH CXOJa cHera
€O JbJa.

BrImosineHHE €XeAHEeBHbIX pacueToB O}KI/I,U,aeMbIX 3HaueHuR ¢ U A
ynoGHee Beero ¢ Henodb3oBaHueM DBM mo mporpamme [6]. Ilpu He-
60MbIIOM YHC/IE 06BEKTOB, NO KOTOPHIM COCTABJISIOTCS MPOTHOSH, MO-
JKHO BECTH pacyeTHl IO COKpallleHHOMY crocoby (cM. Taba. 5.7). Ilpn
orcyrctBuin DBM u 6oabiioM 06beMe PacueToB MOXKHO HCHOJIb30BATH
(GU3MKO-CTATHCTHYECKHE 3aBHCHMOCTH. [Ipocrefitiag m3 umx [19] mo-
3BOJIET ONpPENCNUTh 3HAUEHHs NPOoH3BeleHHA ¢h Ha pekax JlanbHero
BocToka B 3aBUCHMOCTH OT YHCJA JAHell TafHus 1 M OT TOJLIWHBL Je-
‘ASTHOTO TOKPOBa fo B TepPBHiE CYTKH IIOCJAE€ CXOJa CHera co Jbjxa

oh="h[1 —4/n[032R)]. . (5.26)

®opMysna noayuyeHa IJs NePHOROB TastHus n<<30 CyT M NpPH TOJIIUHE
abia h<<1,0 M. IIpn sTOM @h, paccunrannsie no dopmyne (5.26), or-
pamafoT CpeflHHe XapaKTepHCTHKH YMEHbIIEHHS NPOYHOCTH JJs1 JaH-
HOR TOMIIMHH JBbJA, 4 BO3MOXKHEIE MHHUMaJbHBIE €e 3HAYeHHT He
YUYUTEIBAIOTCA. ‘

Tako#i mpueM, ocHOBaHHEIH Ha HHepuHOHHOM XapakTepe mnpouecca,
NPHTOJeH TOJbKO AJsA IPyObIX NPHKHAOK, IOCKOJbKY OH He YUHTHIBaeT
peaJIbHEX METEOPOJNOrHUECKHX YCAOBHH TasHHUS.

Has pek sonsr BAMa mpefJdioxen crnoco6 NpeABHUKCHEHHS Xapak-
TEPHCTHKH NPOYHOCTH JbAa ¢h [7] B 3aBHCHMOCTH OT CyMMapHOTO:
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TeHJIOHpHTOKa HA ATy Pacuera ), ¢ U OT TOJMHHH JbAa B nepsbie
CYTKH TagHHS. Pacuernasn qupmyJLa AMeeT BHJ

cph=qexp (—b X q)‘—[— c, o (5.27)‘

rie a, b, ¢ — napaMeTpbl ypaBHEHHUS,
ILJIH pex sonsl BAMa onpepeneHsr cne,nylomne 3HAYCHUS napa-
MeTpOB:

a——072h0—115 b=0,001; c—2342exp( 0024/10)—1—

—I—O44h0——644

3HaueHHe ¢ BHYHCJSETCS IO HpHBeﬂeHHOﬁ tdopmyde, ecan ho<<1 M.
Ilpu GosbuIHX Ha4aJbHBIX TOMIIMHAX Jibga ¢=0.

Omnpepenenne K03(G(HUINEHTOB ypaBHEHHS BeJIOCh TAKEM o6pasou,
4106 paccunTaHHble 3Ha4eHHS QA OBLIX MHHUMAJbHLIMH BO3MOXK-
HBIMH [DH JaHHBIX YCIOBHSAX... .

ITo nomoGHOH . cxeme (PHSHKO-CTATHCTHUECKHE 3aBHCHMOCTH JJISi °
MpPOrHO3a .Hecyllelt CIOCOGHOCTH JIeqSHOFO IIOKPOBA MOTYT GHITH pas-
paboTaHBl . IPaKTHYECKH AJs JI000ro 06beKTa HJH TPYNIEH O6’beKTOB
C ONHOPONHBIMH YCJOBUSMH TafHUSA JEASHOTO NOKPOBa.

Pacuer u 1nporHo3 NPOYHOCTHBIX XapaKTEPUCTHK ‘TaOUIEro JIeILH-
HOTO TOKpoBa -(p ¥ h) HeoOXOAMM H AJs THIPOMETEOPOJIOTHIECKOTO
obecrieyeHusi pabOTH JIELOKONOB B BECEHHHH NEPHON npozmeHHon
HaBUTAUHUH.

[pw pBUKEHHH BO. .HbllaX JIeIOKO.T . Teps{eT 4acTb CBOEH CKOPOCTH.
Ho"repﬂ CKOPOCTH BBIPAXKaeTCs Pa3HOCTHI0 MAaKCHMAJIbHOH CKOPOCTH
Um B CKOPOCTH JABHKEHHs BO Jpjax v. Ilpn paGore Jseokoda B CIUIOL-
HOM JIeiTHOM TNOKpoBe cobmoaaercs [13]. ycnosue S

('—v)—Acph“ o (528)

STo ypaBHeHHe SABJIAETCS OGMHM KIS BCEX THIOB JIefOKOJIOB, HO B 8a-
BHCHMOCTH OT HMX XOJOBBIX KayecTB H MOIIHOCTH BEJHYHHBl Uy H A
IIPHHAMAIOT PA3JIHYHblE 3HAUECHHSI.

Jas pacuera CKOPOCTH ABHMKEHHS JIEAOKOJIbHBIX CYAOB (THIEL
1Ip-16 u TIp-1191) npu MaKCHMaJIbHOH CKOPOCTH Un=18 KM/4 an-
-MEHSIeTCH (popMyJIa

p =18 5 Vn¢h’/‘2.

~ ,Z[Jm neaoxonon THIIA Hp 16 A~1 4, a nas Goiee MOIIHBIX JIEO0KO-

7o Tana IIp-1191 A=0,28. Hpeﬂcxasaﬁne CKODOCTH [BHMKEHHS Jie-
HOKOJIBHEIX CYZOB BO JIblaX BOJOXPAHHJIHIL- OCYLIECTBISAETCS < MyTeM

" iocTanoBKH B Qopmyay -(5.29) nonyqenﬁblx no npomosy npquo-

‘CTHBIX xapaKTepHch JEASHOTO HOKpOBa
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1

-IIPHJIO)KEHHE 1

3navyenus exp (—0,1654%%) maa A or 1 pmo 100 M

k| exp (—0,1655%8) | & | exp (—0,16529.8) | & | exp (—0,16540.8) | A | exp (0,165 #0:6)
1 0,848 26 0,311 51 0,174 76 0,110 °
2 0,778 27 0,303 52 0,170 77 0,108.
3 0,727 | 28 . 0,295 - |53 0,167 78] 0,106
4 © 0,685 29 0,288 . 54 0,164 79 0,104
5 0,648 30 0,281 55 0,161 80 0,102
6 0,617 31 0,274 56 0,158 . | 81 0,100
7 0,589 32 0,267 57 0,155 | 82 0,098
8 0,563 331. 0,261 58 0,152 83 0,096
9 0,541, 34} 0,255 59 0,149 84 0,094
10 0,519 35 0,249 60 0,146 . 85 0,092
11 0,499 36 0,243 611 0,143 8| = 0,09
121 0,48 37 0,237 . 62 0,140 .| 87 0,088
13 0,463 | 38 0,231 63 0,137 88 0,086
14 0,447 39 0,226 64 0,134 89 0,085 -
15 0,432 40 0,221 65 0,132 4 90 0,084
16 0,419 - 41 0,216 66( - 0,130 91l 0,083
17 0,406 42 0,211 . 67 0,128 92 0,082
18 - 0,394 43 0,207 68 0,126 93 0,081
19 0,382 . 44 0,203 69 0,124 94 0,080
20 0,370 45 0,199 = |70 0,122 - 95- 0,079
21 0,360 46 0,194 . [71] 0,120 | 9 0,078
22 0,350 47 0,190 72 0,118 97 0,077
23 0,340 48 0,186 73 0,116 . 98 0,076
-24 0,330 49 0,182 74 0,114 99 0,075
25 0,320° 50 0,178 75 0,112 100 0,074
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I'naa 6. Ilpornos BCKpbITHSI pek

6.1. YcaoBHsi BCKPBITHSI PeK.
OcHoBHbIE onpepaedsiomue HakTopbl

C HayaloM BECEHHEro CHEroTasiHHs IPHTOK TaJblX BOJA B DPEKH
BBHI3BIBAET NOABEM HX YPOBHsi, YBEJHYEHHE PaCXOLOB BOIBI U CKOPO-
CTH TeueHus. BosgeficTBHe coOJHEUHOH paauau¥u M TemooGMeHa
C BO3AYXOM MPHBOJAUT K YMEHBLICHHWIO TOJIIMHBI M NPOYHOCTH Jend-
HOro mnokpoBa. CoOBMeCTHOe [JeHcTBHe 5THX (AKTOPOB HPHBOIUT
OOBIYHO K IOABUIKKAM JIbJa H BCKPBITHIO PEKH, KOTOPOE COIIPOBOIKAA-
ercs nenoxonoM. Jinip Ha HekKoTOpHX pekax CCCP BCKpHITHE MOXKET
NPOUCXOAUTE MpHU npeoénanaxom;eM BJMSHUH OJAHOM M3 3ITHX TIPYyHN
(axTOpOB.

Paspyuienue .nenﬂuoro I‘IOKpOBa 'HauWHAeTCs OGHIYHO C o6pasoBa-
HHSl TPEIMH H OTHeJeHMs JbJa OT Oepera B pesyJbTaTe HOAbEMa
ypOBHs BOAHL B peke. JlajapHelimas npuOblib BOAB NPHBOAHT K o6pa-
30BAaHUIO CKBO3HBIX 3aKpauH. OILHOBpeMeHHO YMeHleaeTCH IIPOYHOCTDh
M TOJIIMHA JipAa. 3a 3THM CJIEAYeT PacuJIeHEHHEe JEAsHOro INOKPOoBa
Ha OTJEJbHBIE IOJIf, NPEUMYIIECTBEHHO MO JHHHSM TPEUIHH, H NOA-
BUXKKH Jbjaa. ¥ OCTPOBOB, HAa KDPYTHIX NOBOPOTAX H Ha OTMENAX Je-
ISIHOM MOKPOB IPH NMOABHKKAX JOMaeTcs, BO3HUKAIOT TOPOCH, HAABHIH
Jpfa Ha HH3KHe Gepera. IIp# ROCTATOYHOM CONPOTHBJEHHH HHXKeJe-
Kallero JEASHOrO MOKPOBa IMOABHXKKHU JbJa MOTYT HEOLHOKPATHO IIO-
BTOPSITHCH . IIOKA He HAUHETCS Oobllee ABHXKEHHe Jibja Ha BCeM ydyacTkKe
pexd. [ara Hauaja Jsegoxoga NPHHHUMAaeTCs 3a JaTy BCKPHITHS HaH-
HOT'O y4acTKa DeKH. YCJOBUsS BO3SHUKHOBEHHS INOJBHXKEK Jbja H Ha-
yana Jegoxona paccmorpenst C. H. BYJIaTOBbIM n JI. T. lynskos-
ckum  [3, 22].

[TepBHIM yc/OBHEM SBJSIETCS OTJAEJIEHHE JbJa OT Gepera (HAH OT
GeperoBoro MpHNaHHOrO JbAa) INPH TNOBHIIIEHHH YPOBHS BOABl Hax
MaKCHMaJbHBIM 3HMHHMM He MeHee ueM Ha

AH > H — (Hs + k), - - ®.])
rie H-—ypoBeHb BOAB NMPH BCKPHITHH, Ha—MaKcnmaanmn 3UMHHI
ypOBeHb, hy — TOJLIHHA JbJA.

OcHOBHOH CcHJIOH, cosjawlunefl B JeJSHOM IIOKpPOBE HaNpsXeHHe,

KOTOpoe I'IpHBOIlHT K B3JIOMY YU BCKDBLITHIO DEKH, ABJACTCA B.nexymaﬂ
cuJa MOTOKa.

PaccMOTpeB NOAPOBHO BOSHHKAIONIHE HANDSIKEHHS BO Jbly Ha
cXKaTHe W Ha H3rHG, aBTOPH HPHXOIST K BHIBOLY, uTO B'ropoe ‘ycao-
BHE BCKPHITHS BHIPAKaeTCs HepaBeHCTBOM

Rhy < f(AH, H), - 6.2)
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rie R — paspyiraiomiee: Hanpmxeﬁne Ha M3THG JJIA TaIOUIero JbAa.
Ilpakrrueckn yaoGHee PACCUATHBATL 3HAUEHHS OTHOCHTEJBHOTO pas-
pylLIaloIero HalpsKeHHst Talollero Jbaa Ha usrub ¢ (cM. ra. 5). Ilo-
CKOJIbKY ' Paspyliaoliee Hanpsxenne HeoOJYYeHHOTO JIeASHOro IIo-
KpoBa R NpHHHMaeTcsl IOCTOSIHHBIM - (0 KpafiHeHd Mepe, AJsA KaXKAOTO
y4acTka PeKH), YCJIOBHE Hayaja BECEHHEIo JeJ0Xola 3alHCHIBaeTcs
B BHjJe

<} ZAH,' H). . | - (6.3)

B aTom HepaBeHcTBe yp0BeHb BOABl [ KOCBEHHO ONpeleser BJIeKy-
Ny CHAY. IOTOKa, NOoALEeM YPOBHS . BOAH AH — crenenb eBoGOABI
JIBHZKEHHUA TIOJIOCH JbJa, OTIAEJIEHHOH OT Geperos. Pasymeercs, KoOH-
‘KPETHHIN BHJ 3aBHCHMOCTH IJd KaXXAOTO y4acTKa PeKH pasjifueH H
‘CBA3@H € COBOKYIHOCTBIO  CBOUCTBEHHHIX ~ €My MOP(POMETPUUECKHUX H
TMIpaBJIHYECKUX ycaoBHH. OLHAKO NPHHLUUIN [OJYYEHHS TaKUX 3aBH-
cuMocTell exuHbli, ¥ ycaoBue (6.3) MOKHO paccMaTpuBaTh KaK oTpa-
‘}Kammee 06u1y10 MOILeJ'Ib BCKprTI/IH peK. :

6 2. Kpamocpoqnble npornosu chKOB BCKprTPIﬂ pek -

6 2.1, "pOI‘HO3bI c ncno.nbaonaﬂneM MOJENH BCKPBITHS peK

Kputuueckoe COOTHOIIEHHE - XaPAKTEPHCTHK TIPOYHOCTH - JIbAA U
"BOJHOCTH  PeKH- (6.3) mas naHHOrO yyacTka PEKH U3 Ioia B IOl Me-
"HSATCSL € ONpeJeseHHOH 3aKOHOMEPHOCTHIO, OOYCJOBJIEHHOH TeM, 4TO
‘60siblIasi MPOYHOCT JIbAA K MOMEHTY BCKPHITHS Tpebyer GombLIeH
‘BJIEKyIeH CHJIBl MOoToKa. OOBLIYHO 3Ta 3aKOHOMEPHOCTh BEIPAXKaercs
TpadHKOM - 3aBHCHMOCTH, HOCTPOEHHHIM 1O AaHHHIM HabuioxeHuil. ITpu
9TOM B GOJIBLUMHCTBE CJyYaeB AOCTATOYHO OBIBAEeT yUECTh B KAUECTBE
‘apryMenTa OfHMH. HauboJeeé xapaKTepHHIH M/ JAHHOIO yuyacTKa IOKa-
‘3aTesib BOJHOCTH peku. B obumiem ciayuae AJS OYeHb M3BUJIUCTHIX yua-

‘CTKOB" .peK' TloKasaTeJbHa BeauynHa AH, pas npsmoaunefnmx H.

B nmpaxtuke Bompoc BeGOpa mokasaTessi BOXHOCTH PellaeTcs SMIHPH-
‘yeckn. TakK€ sMIMPHYECKH PEliaeTcs M BOMPoc 00 olleHke noxbeMa
TI0 NPEBLIIIEHHIO YPOBHS NPH- BCKPHITHH HAJl MAKCHMAJbHBIM 3HMHHM
AHMMc HJH HaJ MHHHMaJbHHIM 32 3UMy AH . .

"B kayectBe mnpuMepa 3aBHCHMOCTH QA<If(AHyaxc) NpHBemEM
rpa(pnx -Ha puc. 6.1 nas p. Cesepro#t [Bunn y AGpamkosa. [us
Kax[0ro caydas BCKPBITHS Ha Tpaduke AaHbl TPH 3HAUKa: 3aYePHEH-
HBLH KPYXOK COOTBETCTBYeT NPEBHIIICHHIO YPOBHS AH u @h B neHp
‘BCKPHITHS, HE 3aqepHeHHbm——AH B (@h HaKaHyHe BCKDBITHS, Kpe-
cTHK — AH u ‘oh Ha cJefyiomuil NeHb nocsie BCKPHITHSA. JIMHHS KDH-
THYECKHX 3HAYEHWH THX BeJUYMH NPOBOAMTCHA TaK, 4ToObl OHA IpO-
'XONHJIa, IO BO3MOMKHOCTH, MEXIY CBETJIbIMH M YePHEIMH KDYIKKaMH.
"B ranHOM cjydae oHa anIpOKCHMApYeTCH ypaBHeHueM ‘

< 0,6 (AH/100)*+ 1,2. (6.4).
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KBaﬂpaTqucxas{ napa6osa — THIMYHBI BHA MOAOGHBIX 3aBUCHMO-
cTell.
B Taba. 6.1 anBO,ZIHTCH JJISL ipuMepa llaHHbIe 3a omenbnbre I‘O}.U:I, .
HCIIOJIb30BAHHBIE [JIs1 IOCTPOEHHS U NPOBEPKH. 3aBHCHMOCTH. R
TOYHOCTh 3aBHCHMOCTH OLEHHBAETCS 00€CleIeHHOCTHIO norpemHo-
cTel, KoTOpas B mpefenax OTKIOHeHHH +1 eyrpaBra 92 %, £2cyT —

.(Ph

12

78 e

10

x @ O

500 : 400 A”MO.KC

Pnc. 61 3asucamocrb -3HAYeHHS (ph ‘B JieHb_BCKDH-, ,
THA OT NOALEMA YPOBHA BOAB HAJK MAKCHMAJbHHM
3HMHHM (AHMM) s p. CeBepHon ,U.BHHbI y A6paM-
KOBa, .

| — HaKaHyHe BCKDBITHS, 2 — B JAEHb scprlmix, ‘3. — Ha npy
ro#t. leHb mocie chpmmﬂ

100 %. OrmeTnM, uTQ YKa3aHHBEE I[OKA3aTENH NOJAYUYEHBI IPH MOCT-
POEHHHE 34BUCHMOCTH 1O AaHHEIM -34:1945—1969. rr. IIposepka mo Ma-
Tepuasam 3a- 1970—1984 rr. noxasasa, 4TO OHH BIOJHE -yCTOHUHBHI,
(;6ec(1);equHoch norpemnocm +1 cyT s 9TOTO- nepuo;:a COCTaBHJIA
00 0 : ¢

“Eme. oxun Hepemco BCTpeqarom;ans{ BapnaHT peannsaunn Mone.nn‘
scxpmms{ OTHOCHTCSL K. PeKaM,: KOTopre~ BCKPHIBATOTCS PARBIUIE:
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Tabauya 6.1

Hcxonnbie panHbie WM nposepoquue pacquu AaT chpumﬂ p. CesepHoit JIBHHH
y AﬁpaMKona 33 OTHE/bHBIE TONH . .

P a;:;ﬁ:g:g“ PacyeT BCKDPHITHS
’ o | A=
TFox Hara Hew | 3 |=H-H, OTKJIOHEHHE
: oM h paccuH- | o7 hagruye-
P oM @h TAHHAS CKO# NaThl
nara  (ntiu)
1 2 3 4 5 6 | 7 8 9 10
1945 6/V 341 220 121 0,060 48 | 2,9
7V 368 | 220 148 |0,045| 47 | 2,1 | 7T/V —1
8/V* 497 | 220 . 277 10,020} 46 § 0,92 -
. 9/V 448 | 220 228 10,015 40 | 0,60
1946 yv 451 321 -130 {0,19 | 40 [ 7,6
2/V 556 | 321 235 (0,15 { 39 | 5,8
3/V* |.762 | 321 441 0,12 | 37 | 4,5 3/V 0
4V 850 | 321 529 10,09 | 45 | 3,2 -
1947 | 26/I1V 294 154 140 10,165} 31 | 5,1
‘ 27/1IV 327 154 173 10,091} 30 | 2,7 27/1V —1-
-28/1V* | 476 154 322 10,15 17 | 2,55 .
29/IV | 555 154 401 0,15 15 | 2,30
1983 6/1V 320 | 359. —39 10,092| 15 | 1,4 -
_77/IV. | .460 |-359 10t 0,080} 12 | 1,0 700V —1
 8/IV* | 524 | 359 |- 165 |0,150} 6 | 0,9
9/1V 608 | 359 249 (0,0 1 10,0
1984 | 24/1V 302 | 238 .64 |(0,136[ 51 | 6,9 B
25/1V* |- 378 | 238 140 (0,152 41 | 6,8 25(IV 0
26/1V 238 282 10,121| 38 | 4,6
1985 3/V 345 | 295 50 0,135 41 | 5,6 :
4V 417 | 295 122 10,133| 33 | 4.4 4V —1
5/V* 576 | 295 | 281 0,140| 22 | 3,1 -

Hpumeuanne 3naukoM * o603HayeHa 1aTa BCKPHTHSA DeKH.

CYI.U,eCTBEHHOI‘O yBeJII/I‘{eHHﬂ paCXO,ZIOB BOIELI. yCJIOBHe BCKPBITHS O
3THUX peK NpUHUMaeT BH}l

oh < c, . (6.5)

rae ¢ — HeKoTopas NOCTOSHHAA BeJIHUMHA.

Takoro poja 3aBHCHMOCTb TaKiKe YCTaHaBJIHBaeTCﬂ smnnpuqecxa
Ha OCHOBAHHH COMOCTaBJEHUS MHOTOJETHHX IAHHBIX O BeJHunHe @h
U YPOBHE BOABl B MOMEHT BCKDBITHSI.

Tak, nanpumep, pis p. Ilpunata y Mossips npeneJIbHoe "3HAYCHHE -
@h mpuHEMAaeTcsi NOCTOSHHBIM W paBHBIM 2,7. Ilpu aToM obecneueH-
HQCTb HOI‘peIlIHOCTeH HE NPEBHIIAIONIMX 2 CYT, HO JaHHHM 3a 1945—
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1968 rr. cocraBaser 92 %. Ilo pammnM 3a 1969—1982 rr. ona
paBia 90 %.

Pacuer no nepaseHcTBy (6.3) MOXHO HCNOJIb30BaTh M NpPH Paspa-
60TKE METOMKM IPOTHO3a BCKDPHITHS YYacCTKOB DPeK, HaXOASUIHXCS
B CYIIECTBEHHO OTJIHYAKIHXCS OT OOBIYHBIX YCJAOBHSX, HalpHMeEp,
PeK, BePXOBbSI KOTOPHIX HE 3aMep3aloT HJHM yYaCTKOB peK HHXKe THJ-
pOy30B. PaccMOTPHM yCJIOBHA BCKDHITHS HHXHero Teuenus p. ChIp--
Aapbu. BCKpEITHE 3/1eChb NPOHCXOAHT BecbMa cBoeoGpasHo. B. oxHux
cJyyasx B pesysbTaTe OTCTYI/IGHHS KPOMKH JIENSHOTO INOKPOBA BHH3
110 TEYEHHIO MOJ BJIHSHHEM pa3MblBa MOCTYNAMIOUINMH CBEPXY TaJBIMH
BofaMH. B TakHux cAyyasdx NPOJABHXKEHHe KDOMKH JbJa MOXKHO IPO-
cJAeNTh TO. HAOJMIONEHHSIM Ha THAPOJIOTHYECKUX IIOCTaX, a JeJ0XO0Aa
Ju60 BOBCE He OBIBaeT, NU6O OH HAET HA KOPOTKHX yUacTKaxX H BechbMa
KpaTKOBpPEMeHeH. B JIpyrux ciyuasx BCKPBHITHE MPOHCXOIMT B Pe3yJib-
TaTe MHTEHCUBHOM NPUOHIIN BOAB U CONpOBOXKIAeTcA 6o0Jjiee MPOAOJI-
KHTEJAbHBIM Jenoxonaom.! JIjis ompejesieHHs AATHl BCKPHITHS TaKOTO
pona peKH HeoGXONHMO BHINOJHSATH NMapaiJIeIbHO PACUETHl JBHKEHHS
KPOMKH JIbJia M YCJAOBHH BCKPHITHS 10 HepaBeHCTBY (6.3). 3aBucu-
MocTh BHAa (6.3) CTPOMTCS TONBKO IO AAaHHBIM TeX JeT, KOrKa oTMe-
YeHO BCKPHITHE B pe3yJbTaTeé MEXaHMUYeCKOro BO3JEHCTBHS MOTOKA.
Takass 3aBUCHUMOCTb, Hanpumep, nias p. Cupaapsu y Kapmakuei, am-.
TPOKCHMHDYETCS HepaBeHCTBOM

‘ AH 4175 \2 ‘
. oh <f(~) - (6.6)

3aecs AH — pasHOCTb MEXIy YPOBHEM, B3SATHIM 33 5 CyT IO BCKPHITHA
¥ CPeJHHM YPOBHEM BOJB 32 MepBHE 5 CYT JeL0oCTaBa.

Taxoii nmpueM no3BoJisieT KH36€XKaTh HEOOXONHMOCTH COCTABJICHHS
npor#o3a ypoBHs BOAHEL. OH MOXKeT OHITH HCIOMB30BaH TaKkKe H Ha
HEKOTODHIX HHHIX DeKaX, Tle NoALeM YDOBHS BOAHI TPOMCXONUT Men-
JIEeHHO U ¢ 6oJiee HJIM MEHEE MOCTOSHHOH HMHTEHCHBHOCTBIO.

Jsl pacuera [OBHMIKEHHUS! KDOMKH JbJa Dy/NaTOBEIM B pe3yJbTate
aHaJH3a COCTABJASIOUMX TeIlJioBoro 6ajaHca JeENSHOTO MOKpOBa  Ha
npujerapuieM K KPOMKe yyacTKe pEKH MPeAJioXKEHO clefyloliee
ypaBHEHHe:

i=n i=n

308h, = 210 Z %:Qi+ Y. B, (6.7)

i=1

rne ho— CcpeiHsii Ha ywacTKe TOJIIMHA JibAa, cM; [ — paccrosinue
MEXKJy BEPXHHM H HHIKHHM CTBOPOM, KM; ¥ — TeMmepaTypa BOABI IIO
BEpXHEMY cTBODY 3a 20 u, °C; Q — pacxon Bogwl, M3[c; B;— cyTou-
HBIM TenaooGMeH Ha MOBEPXHOCTH BOABI MM Jbaa, JIx/(cm?-cyr);
b — cpenHsas UIMpHHA yqaCTKa, KM; OOBbeMHas TeIJoTa TasHHA —
308 Jx/cm2,

-

! MnrteHcHBHasi npuGBUIL BOAb 34€Ch MOXKET BO3HHKATh JHG0 B MHOPOCHEKHHE
SHMH B HEXKHeli yacTH Gaccefina, 6o TpH YBeJHUEHHHX TI0 TEéM HWJIM HHBIM NPHYHHAM
cbpocax BOAH uepe3 ‘—Iapxxapuﬂcxuu THAPOY3eJ.

109



JleBasd yacThb ypaBHEHHS YYHTHBaeT OOIIee KOJHUECTBO TelJa, He-
-06X0AMMOe IJI €ro TasgHHA, a I[paBasi — TEIJNO0, MOCTyMaiouiee KO
JAbAY 'OT BCEX HCTOUHHKOB 32 NIEPUOJA €ro TasiHHUS H ONpelesioliee,
TakuM  00pasoM, . JJIHTEJbHOCTb 3TOro mepuopa (n cyt). Pacuer
BBHIIOJIHSAETCS TIOC/TENOBATENbHO, NeHb 34 [HEM, II0Ka NpaBas 4acTh
yPaBHEHHS He CTaHeT paBHa JeBoH. VI3 CPOKOB BCKDPBITHSA, MOJYYEH-
HBIX pacueroM mo dopmynam (6.6) u (6. 7) I yCJIOBmI IAHHOTO
rofa, B MPOrHO3e yKa3klBaeTcs GoJjiee PaHHHH M3 HUX.

Obecneyennocts sTOro” Meroga B ueaoM 95 %. Ilpu stom mpo-
THO3HHIE “JaTHl; . ONlpefiefIeHHbIe - T0. 3aBHcUMOCTH  (6.6), uamie Bcero
NPUXOASATCS Ha CJAyY4aH IO3JHETO BCKPBITHS. DTO H E€CTECTBEHHO, II0-
CKOJIBKY B IOROOHEIX €JIyYasixX IIOCJe CyPOBBIX 3HM COXPaHSIETCS OTHO-
CHTEJBHO npqubm .ne;L 1 GBBAIOT 3HAUUTEJNbHLIE CHEro3amacH B 6ac-
ceHHe

- JIokansuble 3aBHCUMOCTH BHAA (6.3) K HacCTOsIIEMY BpeMeHH BB~
SIBJIEHB! ISt GOMBILOrO UMCAa PEK, PACHOJIOKEHHBIX B PA3NMYHBIX Ieo-
rpauyecKHX 30HaX CTPAHHl, TEKyIIHX B PasHBIX ‘HalpaBIeHHAX 1
HMEIOLIUX pa3Hble pasMepsl (BOLHOCTD).

PaspaGoTka W HpUMEHEHHE B TPAKTHKE ONMCAHHOM METONMKY pe-
KOMEHAyeTcs AJis PeK ¢ Iuowaznpio Gaccefina ne menee 10 Thc. KM%
o151 MeHBIIMX peK, ecJH W BO3MOXKHO BHISIBJE€HHE 3aBHCHMOCTH BHIA
(6.3), mpaKkTHUECKH ee NPUMEHATh OOLIYHO HE YAAeTCsi H3-3a OTCYTCT-
BHS METOJHMKH NPOTHO3a NMOAbeMa ypOBHH MaJBIX peK B Hayaje I[0-
JIOBOJIBSI. v .

6.2.2. MeTonnKa MPOrHO3a CPOKOB BCKPHITHS Pek
o o6oﬁmeﬂﬂou 3aBUCHMOCTH -

'HOTpe6H0'CTb B 0606meHHH 3aBUCUMOCTEH IJIs pacueTa U KpPaTKo-
CPOUYHOTO TPOTHO3a BCKPHITHS peK BecbMa BeJMKa, MOCKOJBbKY paspa-
60TKa JI0KaJbHBIX 3aBHCHMOCTeH TpefyeT, BO-NePBHX, HAJHYUSI MHO-
FONIETHHX PSIIOB  HaOMIOfEHNH, BO-BTOPHIX, BBHINOJHEHHSI GOJBIIOr0O
o6beMa ‘Tenjo0aaHCOBHX PACUETOB AJSI ONpPeNesieHHs . NPOYHOCTHEIX
XapaKTePHCTHK JeJSHOTO NOKPOBa K MOMEHTY BCKDBITHS.

Inst mpeomosienust 9THX TpyAHocTe#l mupepmoxen [12] mpakrHue-
CKu#t npueM OOCOOLICHUSI PACYETHLIX 32aBHCHMOCTEH C NIOMOILBIO Iped-
CTB.IEHH XapaKTePHCTHK NPOYHOCTH JIEASHOIO MOKPOBA H BOAHOCTH
pekr! B MOMEHT BCKPHITHS B BHAE MOAYJBHBIX KO3()(HIHEHTOB.

IIpennoxennoe BynaToBbiM HEPaBEHCTBO, - BhIParKkaiollee YCA0BHs
BCKPHITHS peKH npHoGpeTaeT MPH 3TOM BHA

A -cph /<q>h) f(QBF ). (6.8)
HpaBaﬂ 4acTh HepaBeHCTBa SIBJISIETCS MOle.JIbeIM Koaqaq)nnHeHTOM

pacxojia BOAB TIPH BCKDHITHH, JIeBas ’-IaCTb—MO,E[yTIbeII/I K03(pdu-

1 B kauecTBe Takoi XapaKTePHCTHKH TDH oéoﬁmeﬂnn MOXeT 6bITb acnonbz«osan
TOJIKO PacXoj BOAH [4]. S
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LHEHT MPOYHOCTH JbJa. 3Aech (s — PACXOA INPH BCKPHTHH, Qs —
CcpeNHHl -MHOTOJIETHHH DPAacXO B 3TOT MOMEHT, @fty — OTHOCHTeJIbHAS
IPOYHOCTD. JIbJIa' HAa HATY BCKPHITHS, Qhp -— CPeJHEe MHOTOJIETHee 3Ha-
yeHHe TOH K€ XapaKTePHCTHKH NPOYHOCTH JIba B JACHb BCKPHITHS.

SaBHCHMOCTb, NpeaCTaBACHHAS q)opMyJIon (6.8), ‘moxasaHa Ha
puc. 6.2, ¥ JMHMS KPHUTHUECKHX 3HAUYeHH! aNNpOKCHMHPOBaHa Hepa-
BEHCTBOM

oh/(gh) < [1'—exp (—QB/CTB)] Q./Qs 4 0,25. (6.9)

[IpoBepka 0GOGIIEHHOH 3aBHCHMOCTH, a TaKXe COOTBETCTBYIOLIUX
JIOKa/bHBIX 3aBHCHMOCTEl NI0Ka3a/1a, 4T0 06eCeUeHHOCTh JOMYCTHMBIX

Pl /P, |
e
20
16 ’
/

12 /
08 /
’ L

=

/p-e,/ - 2
\\

| 04—
Puc. 6.2. Cssasp MoaynpHEIX KO3ddHUIHEHTOB 1 )
IPOYROCTH JbAA H pacxoia BoAb B HAeHb [ —
-BCKprTHS{ 03 Q7 it 15 19 254/G

norpeltHocTedi 1mo o6lie# H JOKAaJbHEIM 3aBHCHMOCTSM HMeeT 0Jiu3-
KHe 3HaYeHWs M cocrasjsier cootsercTBenHo 90 u 93 %, a cpemmss
KBajpaTHYecKas morpemsocrts 1,7 cyr.

I'paduk ma puc. 6.2 u dopmyna (6.9) MOryT cJy:XHTb OCHOBOH
IJisl TIPOTHO3HPOBAHUSI CPOKOB BCKDHITHSI MAaJIOM3YYEHHBIX DeK, HJIH
TeX Y4aCTKOB PeK, Ha KOTODHIX HEeT JOCTATOYHHIX PALOB HaGJaI0ONeHHi.
Onnako mpu 3TOM BO3HHMKAaeT 3ajada ONpPEAEJEHHs CPEIHHX MHOTO-
JEeTHUX 3HaueHHii pacxofa BOAb Qp W XapaKTEPHCTHKH npquocm
abaa Qhy HA KAty BCKPBITHS.

st onpenenennst Qp Bhinosuen [13] anamns ogropoiHOCTH yc.no-
BHUI (ODMHPOBAHHS CTOKA IMOJIOBOAbS, KOTOPBLIH NO3BOJIUJ BHIAEJIHUTH
Ha TEPPHTOPHH CTPaHBl AECATb PErHOHOB, A/ KaXJAOTO H3 KOTOPHIX
BHISIBJICHA CBOSl 3aBHCHMOCTb HODMB DAacXojfla BOXbI B J€Hb BCKDBITHS
OT mJolnajiu BoxocGopa (puc. 6.3). Cpenmm 3a MHOTOJIETHHY TEepHOJ,
pacxoi BOABI MPH BCKPHITHH AaHHOH PeKH MONer ObITH BBIYHCJIEH IO

dopmyae o
Q=c, +cF. ' (6.10)
[TocTosinHbIe MapaMeTpPhl ¢y U Cy ompejensieM no Taba. 6.2 maa pe-

THOHa, B KOTOPOM HaxXOJHUTCH peKa. KosdpqmuneHT Koppenamm )if) 828

ypaBuerns (6.10) cocrapaser 0,90.
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Hopma npouHOCTHOH XapaKTePHCTHKH JIEASIHOTO [IOKPOBA DEKM NPH
BCKPHITHH @hs, KaK NOKa3aJll Uccael0BaHHA [13], MoxeTr 6miTH ompe-
IeJeHa 10 ee CBS3H C HOPMOH MaKCHMAaJbHOH 34 3HMY TOJILMHEL JIbAa
Fx ¥ TPOJOMKHTENLHOCTH NEPHOJA A OT JaTH CXOAa CHEra co Jbiad
IO NaTH BCKDHITHA DPEKH. YKa3aHHAs CBSA3b ONHCAHA YDaBHEHHEM

(ph =2,67ha/A — 5,50. (6.11)
CJIe,&yCT OTMeTHTb 4qTo llaHHaH CBAI3b BEpHa BO BCEM nnanasoae Hu3-

MEHeHHS 3HaueHHH fix/A, HauMHas C 2,0. Ecan hn/A<20 T0 @hs
pasHa 0,1.
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PHC 63 "KapTa perdoHOB, i KOTOPHIX ONpe/IeJIeHE] MO}IYJIH pacxona BOJIBL npn
BCKDHITHH.

Ilns HemsydeHHBIX peK MakKCHMaJjibHas 3a 3MMY TOJIIHHA JbAa Ay
MOXKeT OHITH ONpefefeHa MO KapTaM, 060CIIAIOMEM ee 3HaueHHS l.
B ciyuae HeBOSMOXKHOCTH HCIIOJB30BAHHSA TAKUX KapT ee MOXKHO IpHU-
6/HXKEHHO OLEHUTH 1O (GopMyJie

B 0,024 376 + 246, (6.12)

rae ), - — CpemHsisi MHOrOJIETHSIS CyMMa CpPeIHHX CYTOYHBIX OTpI/I—
areJbHBIX TeMIlepaTyp BO3LyXa 3a OCeHHe-3UMHHH IIepHOJ, KoTopas

" MoKeT ObiTh NOJNyYeHA TIO0 JAHHLIM KJMMaTHYECKHX CIPaBOYHHKOB.

IIponOIKUTENABHOCTS TIEPHOAA OT AATHl CXOZia CHEra co JibAa A0
NaThl BCKPHITHA TaKXe MOXKeT OHITb ONpeleJeHa IO PeXHMHBIM H
KJAMMaTHYeCKuM AaHHbM. CX0j cHera co JpAa HabJaiojnaercs B cpej-
HeM Ha 3-e CYTOK paHbille CpelHEd MHOTOJIETHER NaTH YCTOHUMBOTO

-1 Ilns pek céBepa Cu6HpH MOXKHO HCHOJB30BaTh paboty [5].
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Tabauya 6.2

Hapawylerpu ypasuenns (6.10) pas permonos (pmuc. 6.3)

Pernon ct Ca - - Perunon ) C 0y
1 348 | 0,0289 VI 83,6 0,0112
il 564 0,0184 VII 69,6 0,0089°
m | 152 0,0229 il 63,2 | 0,0077
v 127 0,0158 IX 71,2} 10,0053
\'4 115 0,0105 X 37,3 0,0029 ,

nepexofa cpejHell CYTOYHOH TeMmepaTypbl BO3AYyXa K IIOJOXHTENb-
HBIM 3HaueHHsM (Koadduuuent koppessiuuu 0,97). Hate ke ycrohun-
BOTO BECEHHEr0 mnepexoja TeMneparyps Bosayxa uepes 0°C (Do)
. HMeIoTC B KJIMMAaTHUeCKHX cHpaBOoYHUKaX. CPEIHIOI MHOIOJETHION
JAaTy BCKDPBITHSl yuacTKa pekdH Dy, Ha KOTOPOM HET NOCTATOYHHX Psi-
OB HaGJIOAEHHH, MOMKHO OUDENEJHTh IO KapTe, HMewoulelicas B pa-
6ore [6]. Ilns pex ceBepa CuOuPH MOXKHO MCIOJIb30BaTh 6oJjee TOY-
HBIH pacyer, METOAHKA KOTOPOro AaHa B pagote [5]. »

CJienoBaTeNbHO, 3HAUEHHST A MOKHO paccuuTaTth Kak .
A=D,—D,+3. 4 (6.13)

-

TakuM 06pasoM, MojcTaBass Ay H A u3 ypaBHenmit (6.12) u (6.13)
B ypaBuenue (6.11), umeem:

0,064 )’ O+ 65,7
Ds—Do+3

oh = —5,50. ‘ (6.14)

C ucnosib30BaHHEM 3HAUCHWH Op M Qhs, BHUHCACHHHIX 1O ypaBHe-
pusim (6.10) .m (6.14), rpatpm{ Ha puc. 6.2 u popmyna (6.9) moryr
CIYIKUTH 061l OCHOBOH AJISI IPOTHO3HPOBAHHS CPOKOB. BCKPBITHA y4a-
CTKOB PeK, Ha KOTOPbIX . HET THAPOJOTHUECKHX HaOMIOJeHUH WA HX
TIPOLOJIKUTENbHOCTh MaJa. ‘

[IpoBesenHasl MpoBEpKA NOKa3aja, YTO 3aMEHA IapaMeTPOB, BHI-
YHACNEHHBIX 1O JAaHHBIM HaG6JIOJeHMH, X 3HAUYCHUSAMH, NOJYYCHHBIMH
no ypaBuenusm (6.10) u (6.14), NpHBOZUT K CHUXKEHHIO obechneyeH-
"HOCTH Merojaa B cpenneM B mpegenax 3—4 %. Ilpu stom ero ymos-
JIETBOPHTEJLHOE KAUECTBO BIIOJHE COXpaHseTcs.

15t nporHo3a BpeMeHH BCKPHITHA PEKH HEOOXOAMMO NpEeABHIYHCIIE-
HHE PACXOAOB BOAB B NEPHON, NPeaillecTBYOWHUA BCKPHITHIO. 3 umero-
IMEXCH METOIMK JJsi TAKHX NPOTHO30B MOXKET GhITh PEKOMEH/0BaHa -
MaTeMaTH4ecKasi MOAENb, ONHCAHHAS BO BTOPOM BHINYCKE HACTOSIIErO
PykosoactBa (ra. 6). Ee nmpuMenenne TpeGyer ucrnoJbaoBanus JBM
IPH BBIIYCKE ONEpPaTHBHBIX NPOTHO30B.

pu orcyrctnn DBM Mmoxer GHITH HCHOMB30BaHAa MerToanka [l14],
paspaboTaHHas CNeNuaJbHO AJs OGEcledeHHsl COCTaBJIEHHS KpaTKo--
CPOUHEIX IIPOTHO30B BCKPHITHS .pek. TIpy ee co3naHuy OCHOBHOM 3aja-
yell CTaBWJOCh HE MaKCHMaJbHO TOYHOEe ONpelesieHHe eXeIHEBHBIX
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pacxonoB, a NpaBUJbHAas OLIEHKA BPEMeHH HX HHTEHCHBHOTO .yBEJHYe-
HHS 1O KPUTHYECKHX S3HAuYeHHil, mpu KOTOprX nponcxonm BCKpHITHE
pexu.
" Eure mpoille 1pOrao3sl pacxoA0B BOABL Ha NOJABEME TIOJOBOLLI MO-
IYyT OBITb COCTABJIEHH HA OCHOBE peKOMeHAAUHH, nmeromnxcn B pa-
6ore [16], xak nokasano.B MeroguyecKHx yKasaHusx .
[IpensioxeHnuble gBa MOAXOAA K MPOTHO3Y Pacxofa BOJL B HayuaJe
TIOJ0OBOALA MOTYT OLIThb NPHMEHEHBl, B UYaCTHOCTH, M IJs PeK ¢ He-
GONLIIUMH pAgaMyu HabMOLeHHH, NOCKOJIBKY JJISl MOy eHHsT K03 du-
LHEHTOB TNPOrHOCTHYECKHX YPaBHEHHMH JOCTATOYHO HMeTh HabJlofe-
Hus npuMepHo 3a 10 Jger. [Qas coBepuIeHHO HEH3YUEHHBIX BOAHBIX .
00DbEeKTOB 3ajaua [IPOrHO3a pacxofa BOABR B IEPHOJ BCKDBITHS
B nepBOM TIPUOJHKEHHH MOXKET ObiTh PelieHa Ha OCHOBe PalOHHPOBA-
HHUSl TEPPUTOPHH 1O YCJAOBHAM q)opMHpOBaHHs{ npouecca BCKPHITHS peK
Tax, HATIPHMEp, AJisi ceBepa eBponefickofi wactu CCCP B pabGore [1]
AaHO pafiOHHPOBaHHe TEPPHTOPHH /s HeJell NPOrHO3a JIeTHEe-OCeH-
Hero croka. IlpuMeHeH¥e ero jJsi MporHo3a pacxof0B BOABI B IEPHOJ
BCKPBHITHSA PEK MaJ0 yAOBJIETBODUTEJNbHBIE pe3yJabTaThl. Ecin nias HH:
Tepecyloujero 6acceliHa PaboTH [0 THAPOJOTHYECKOMY paiiOHHpOBa-
HHIO He BBIIOJIHSIJIHCh, MOXHO B KayecTBe NEPBOTO NMPHOIMKEHHS HC-
XOAHUTb H3 CXEeMBl OJHOPOJHBIX PErHOHOB, HpHBeIeHHOH Ha puc. 6.3.

6.2.3. Mpumep cocTaBieHusl KPATKOCPOUHOTO NPOrHO3A
. BCKPBITUS PeK Ha OCHOBE MOZAEJM NpPOLlecca BCKPBITHS

KpaTkocpouyHbl# NPOrHO3 BCKPHITHS, OCHOBAHHBIH HA HCHOJB30BA-
HHH. MOJEJH IIPOLecca BCKPBITHS, MOMKET OBITh COCTaBJIEH IO JOKAJb-
HEIM 3aBHcuMOCTSM (6.3) H mo oGobuieHHOH 3aBucHMocTH (6.8), (6.9).
B kauecTBRe IpuMepa PacCMOTPUM TOPSACK COCTABJIEHHS NPOrHO3a
BCKpHITHA D. Beuernnl y CoixrhiBRKapa B 1986 r. mo o6ob6uieHHo# 3a-
BUCHMOCTH. JIJisi MOJHOTHEI M3JOMKEHHWS NPHMEM, UYTO KIAMMAaTHYecKas
HOpMA MPOYHOCTH JbZa H PACXOLa BOLBI B J€Hb BCKPBITHS HEH3BECTHA.
1. Pacuer HOpMBI pacxofa BOAE B J€Hb BCKPBITHS BBIIOJIHSEM IIO
paBHeHmo (6.10). Ilaomans Bollocéopa p. Brimerael 10 CbIKTbIBKapa
F=66900 xm? CorsacHo cxeme palioHHpoBaHHust (puc. 6.3), maHHBIN
Gacceltn otHocurcst K patfiory I, mo tabn. 6.2 ¢;=152, ¢y=0,0229.
OTcm):La HOpMa pacxojia BOJb IPH BCKPEITHH 0==1680 m®/c.

2. Pacuer HOpMBI OTHOCHTENLHON XapaKTePUCTHKHM TPOYHOCTH JbJAa
BHIIOJIHSAEM IO ypaBHeHHIO (6.14). CpenHsiss MHOTOJNETHSSI cyMMa cpej-
HHX CYTOUHBIX OTPHUATEJbHBIX TeMmepartyp sa 3HMy IS T, CbIKTbIB-
kapa Y, O_=1680°C.

: Cpezunoxo MHOTOJIETHIOIO ATy BCKprTHH PeKH HaXO[HM IO KapTe
H3 - paboTHl [6] Dy=25 anpens. Cpepnsas MHOTOJETHAS JaTta nepe-
XOna cpejnell CyTouHo# TemmepaTypsl Bosayxa uepes 0°C BecHOA mo
© KAMMATHYECKOMY CIPaBOUHMKY Do=38 anpeis. OTcioia HOpMa OTHO-

!'T.II. Cunantboesa, C. B. Bopum Meroanyeckue yKasaHms, MeTou Kpar-
KOCPOYHOI'O ¥ CPEJHEeCPOYHOTO. IPOrH03a BCKPHTHA PeK Ha OCHOBE 0606mem{0u 3aBH-
enmocrd.— M.: HU3x-Bo- T'uppomeruenrpa CCCP, 1987.— 28 c.
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CUTENBHOU xapax’repucmxn TIPOYHOCTH JIbI[a 1o ypaBHeHmo (6.14)

cocTaBJseT q)hB 3,2.

3. PaccunrbiBaeM MomyJbHble K030 OHIUEHTE XapaKTePHCTHK IPOY-
HOCTH JIbJla B PacxofoB BOAH -B 1986 r. Pacuer BhImO/IHSEM HO NPO-
IFHOCTHUYECKUM 3HAYEHHsIM @h (HAa OCHOBE IIPOTHO3a MeTeoponomqe-
CKHX asieMeHTOB) H Q! (Traba. 6.3).

TToCKOMBKY BCKPHITHE DEKW NPOH3OHAET NPH BHIIOJHEHHH Hepa-
BEHCTBA (6 9, IpOBEPAEM BHIOJIHEHHE HEPABEHCTBA NOC/e/0BATENLHO
Ha Kaxabl#l pacueTHwifl geHp. M3 panubix Ta6j. 6.3 BHAHO, YTO BCKPHI-
Tne p. Boiuernw y CrixkThiBKapa 1o IPOTHO3Y Oxuiaercs 26 ampedd,
TaK KaK N0 NaHHBIM Ha 25 ampessi JieBas 4aCThb HEpPaBEHCTBA (0,91)
Gonbiue, yem mpasas (0, 33) a Ha 26 ampens  JgeBasi uacte (0,34)
yxe uyTb MeHblue mpasoit (0,35). DTo BuAHO  Ha puc. 6.2. DakrTH-
decKas AaTa BCKPHITHS 25 anpenﬂ IOTPELIHOCTD NIPOTHO3a COCTaBJACT
I cyr. - 7 i
Ta6/zuz4a 6.3 i :

KpaTkocpouHbiii nporHos cpoxa BCKPBITHS  D. Bbmeru.bl y Cmmblsxapa B 1986 r.
(0 nporHocTHYECKHM 3HaYeHHAM Qh H Q) . )

Jlara cxona chexHOro nokposa -16.ampeis 1986 r..
(phs=32; Q»=1680 m®/c) ’

Hata on 1k, . Q m¥c ‘ Q/Q,
21/1V 14,0 4,33 . 398 0,24
22 /TV: 10,0 3,13 . : 418 0,25
2371V T 995 - 454 ). 0,27
241V 46 1,44 o442 ' 0,26
25/1V ; 2,9 0,91 . 518 . 0,31
26 /1V 1,1 0,34 . . b42 0,35-
271V 0,5 0,16 - - 654 - 0,39

'6.3. TIporHo3bl BCKPHITHS PeK Ha CPefHHE CPOKH

TIporHosbl BCKpBHITHA peK C 3a6aaroBpeMeHHOCThIO oT 6 no 15
(vHOTHA 1O 20) cyT Ha3bIBAIOTCS OOBIYHO CPEJHECPOUHBIMH TPOTHO-
3aMH.

‘O6mu# - noaxox X pemeHmo 3aJa44 CPEJHEeCPOUYHBIX IPOTHO30B
BoifBieH [13] B pesyaprare aHanH3a BO3MOMNKHOCTH 3KCTPATOJSAIUH
NPOLECCOB YMEHbLUEHHS NPOYHOCTH JbAa M BECEHHEr0 MONBEMa /IS
ONpeJie/leHHsi ONTHMAJbHOIQ MOMEHTa BEIyCKa NPOTHO3a. DTH Ipo-
necchl HAyMHAIOTCS CO BpPeMEHH YCTOMYHBOrO NOTEINIEHHS M CXO[a
cHera co JbAa. IIpoao/KuTebHOCT, MepHOAA OT. AaThl CXOJa CHera
[0 BCKPHITHS B cpeaneM anas GoabmuucTBa pek CCCP. cocramisier
. Gosee 10 cyrt, a aasa MHOrmx '15—25 cyr. Adann3 mokasas, 4TO

1 HpOI‘H03 Q COCTABAAICH C HOMOU.IblO npueMa OHI/IcaHHOI‘O B yIIOMSIHYTbIX BbIlHe-

Me’rouuqecxnx yKaaaHmzx
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Npouecc pasBUTHS IOJOBOAbS B MpPeAIECTBYIOIIHE BCKPHITHIO 5—6 cyT
NPHHUMAET yXe HeoOpaTHMBIH xapakTep. B cBsis3M ¢ 3THM COOTHOLIe-
' HHe ToKasaTeJiel BOAHOCTH PEKM H IIPOYHOCTH JIbJa, XapaKTepPHOe AJS
A2HHOTO TOJa, NPOABJSETCS He TOJNBKO B HE€Hb BCKPBITHS, HO H 3a
HECKOJIbKO fHel 10 Hero. HFlmaue roBopsi, 3TO COOTHOLICHHUE, OTParKalo-
mee YCJIOBHS BCKPHITHSA DEKH, OTHOCHTCS KO BCeMY IePHOAY, akTHB-
HOT'O pa3pyulenus JBA2. HoaTOMy MOXKHO BBHISIBUTb JIOKAJIbHbIE 3aBH-
CHMOCTH

NN

Pha— i < F(Qo- i)y (6.15)
Phs-¢ \
-5
40 ] //,3:4
a2 . //////“:;
2 7/45////"
‘ S8 {%,/ | .

0z 000 00~ Qo

Puc. 6.4. HoMorpamma 3aBUCHMOCTH ~ Qhy_ lgf(QB_,)
aas p. JIeHbI y Burnma. ,

rae ¢hs_; 4 Qp_; — COOTBETCTBEHHO XapPaKTEPHCTHKH IIPOYHOCTH JbJa
W BOAHOCTH PEKH B KaxXJbifl U3 HECKOJbKHX AHeH (i=1... 5), npex-
IIeCTBYIOLWIHNX BCKPHITHIO. '

JIns Ka)kaoro M3 STHX AHeH MOMKHO NOCTPOHTbH OTAEIbHYIO NPOTHO-
CTHUYeCKyI0 3aBHCHMOCTb. OGbeqHHAS 3aBHCHMOCTH 32 6 cyT (BKJIIO-
yasi HaTy BCKPHITHS), NOJyuaeM HOMOTPaMMy, KOTopas IIO3BOJSET,
1OC/Ie0BATEJbHO YTOUHSIA, MPOrHO3MPOBATh CPOKH BCKPHITHS pPeKH
C HCTIOJIb30BaHHEM IIPOMEXYTOUHBIX IIPOTHO30B @A u Q ¢ 3abjaroBpe-
MeHHGCTBIO OT 10 mo 6 cyr. Ilpumep HOoMorpaMmel jaas p. Jlennt y Bu-
THMa TpHBeJeH Ha puc. 6.4.

, [TonoGseie HOMOTpaMMbl 3aBHCHMOCTEH AJisi CPEAHECPOUHBIX MPO-
THOB0B BCKDHITHSI TOCTPOEHH M psixa yuacTkoB pek CCCP. Ka}K-
Jast H3 HUX aNlPOKCHMHPOBaHA HEPaBEHCTBOM

lg ghs_ 1 <<AlgQ._;+ B. ' (6.16)

3HaueHus NOCTOSIHHBIX -KoahduuuenToB A u B 3Toro HepaBeHcTBa
IJIs1 KaXJaoro yuactka (myHkTa) gasel B patore [13].
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15t APYTHX YYacTKOB PeK, OCOGEHHO TeX, rje PAnbl HabJaoAeHHH
HEJOCTATOYHH HJM IOJIYyUYeHHE JIOKAJbHHIX 3aBHCHMOCTEH 3aTPyHHH-
TEJBHO TO. JPYFHM NPHUMHAM, IeSecoo6pasHo ¥ MJIs CPEIHECPOUHHIX
NPOrHO30B. IPUMEHEHHE o6o0mennbx 3aBucuMoctell. O6o6uienue n0-
CTHTHYTO Te€M € IyTeM, 4TO H /I KPaTKOCPOYHBIX HPOTHO30B, T. €.
¢ MOMOIIbIO NpencTaBienus o6enx uacreidl Hepasencrsa (6. 15) B BHJe
COOTBETCTBYIOUIHX MOAYJbHBIX. K03 PUIHeHTOB.

[Ipu 5TOM 3aKOHOMEPHHEIH XapakTep yGHIBaHHA @4 H BO3pacTa-
HHs Q B 9TH JHH NO3BOJSET YNPOCTHUTDH pacqu M HCIONB30BATh [IJIS

Na-i /PA
24 i ‘ B8-§

g0

26

Puc. 6.5. CBfisb MONYJMBHEIX KO3(-
GUIHEHTOB NPOYHOCTH JbJA M pac-

- l ] 1 1 | . 1 ]
XOAOB BOAH 32 KHH, NpPeUIeCTBYIO- - =
e BCKPHTHIO (B —0). 92 06 10 14 18 22 Qe /Qs

Beex JHedl HOPMEI (g u Qs paccuuTaHHbie HA LeHb BCKPHITHSL. I'Io.ny-
YyaeM HEPaBEHCTBO

Trn— o/ @) < (Qui/T). (6.17)

0606meHHas{ HOMOr'paMMa 5ToH 3aBHCHMOCTH NOKa3aHa Ha PHC. 6.5.
Huxuas AMHHS COOTBETCTBYeT AHIO BCKPHITHS M COBHAJaeT ¢ M300pa-
XKeHHOH Ha puc, 6.2. CoOnnmenve JUHUH B HUXKHeH dacTH rpaduka
00bACHAETCS. TeM, UYTO IPH OTHOCHUTEJHHO MaJofi IPOYHOCTH JbJLA
BCKPHITHE OGyHeT MPOMCXOLUTH COOTBETCTBEHHO NPH 6oJiee HJIH MeHee
6JIU3KUX 3HAYEHUSIX PACXOIOB BOJBHIL. ‘

Ipusesennas rpapuueckas 3aBHCHUMOCTD annpoxchHponaHa He-
-pPaBeHCTBOM

@hs—if (@A) < {1 —exp[— (i + 1) (Qa_i/@)]} Qs—i/Qs -+ 0,05i -+ 0,25.
| | (6.18)

dTo HepaBeHCTBO HpH i=0, T. e. nmx JHs chpmm obpalaercs
B HepaseHctso  (6.9). HpnmeHeHHe HOMorpaMMmul (puc. 6.5)

17



“hopMyE (6: 18) He TpebyeTr JOMONHKTENbHBIX PACYETOB AJIs nepexona :

OT"KPaTKOCPOUHBIX K CPEIHECPOUHBIM NPOTHO3AM.
- Tounocts mPOrHO30B MO 3TOR MeTOAHKE XapaKTepusyercs - cpeji-
Hell KBaJpaTHYecKOH MOTPEIIHOCTBIO [/ MPOrHO3a Ha 10-e cyTKM st
BCcEX NMYHKTOB, IO KOTOPHIM. Besach HpoBepka, S usMmensercda ot 3,0
1o 4,3 cyr; npn pomycrumoit 4,8 cyr. Ins Bcex mporuosos ¢ 3abJa-
roBpeMeHHOCThI0 OT 6 mo 10 cyT CPeJLHSIS KBanpaTquCKa;{ norpem-
HOCTb Ha OJHM 'CYTKH MeHbIIE TONYCTUMOH.

‘Takum o6pasoM, B IeJOM METOAMKA HMEeT HOCTATOUHYIO TOYHOCTD

U IPHMEHUMAa [IJis PeK DPA3JHUYHBIX PasMepoB, MPOTEKAIOUIUX BO BCEX

_perHoHax CTPaHB, B TOM  YHCJAEe AJS YYacTKOB peK TZe Her Jo-
CTATOYHBIX PALOB HaOMIOAEHUH.

CymecTByIOT, OAHAKO, ¥ HEKOTOPHIE OrPaHWUEHHS B €€ NPHMEHHU-
moctH. Ilpexne Bcero, Kak M MeTOAMKa KPAaTKOCPOUHEIX IPOrHO30B,
OHAa MOXKeT INPHUMEHAThCH JIMIIL [IJs PEK ¢ MJoIlajablo Gacceiina
Goubure 10 THIC. KM2, TIpHUEM AJS peK ¢ IIouanbio Gaccelina 10<F <<
<15 THIC. KM? yILOBJIeTBOpHTeJIbeIMI/I MOTyT 5bITb TOJILKO NPOTHO3H
¢ 32671ar0BPeMEHHOCTBIO 10 7 CYT.

Jipyroe orpannuyenue TakXe KacaeTcs saﬁnarospemeHHocm npo-
rHo3oB. MHorza us-3a GONBIIOA HHTEHCUBHOCTH HPUTOKA TemJa -ycjo-
BUS [JIs1 BCKPHITHS. BO3HHKAIOT CPa3y COOTBETCTBYIOIIHE HE MSITHIM
CyTKaM JAO BCKPHITHS, & YeTBEPTHIM HJH TPeTbuM. 3ab/aroBpeMeH-
HOCTb Tporuo3a oxaswiBaerca yxke He 10, a 9 uam 8 cyr. Tako# xe

s¢ppexr Moxer 06yC/JOBHTL H HE OYCHD TOYHBIH NPOTHO3 TeMIepaType!

BO3LYXa.

Ilpocaenum atu OCO5eHHOCTH COCTaBJIEHHs IPOrHO3a Ha IpUMepe
CPeLHECPOUHOTO IIPOTHO32 BCKprTH;I p- BbI'IEI‘J:[bI y CbIKTbIBKapa‘
B 1986 r. :
- Cxon cHera co nbpja o pacuery ObLI 16 anpess. To nporHosy/
NOTOAHI, cocTaBieHHOMY 17 ampeds, pacCUHTAHHBIE HA NATHIE CYTKU
neprojia 3ablaroBPeMEHHOCTH 3HAUCHHS XapaKTEPHCTHK IPOUHOCTH

Mbja U PACXOAA BOAEL HE YIOBJICTBOPSIN COOTHOMERHUS ANs phy—s/ (phs)

# Qs—s/0s (puc. 6.5). HporHos BCKPBITHS . Bbxqernbx B 9TOT JeHb
He BBIITYCKAJICA.

Ilo mporrosy MeTeoponoquecxux 3JIeMEHTOB, COCTaB.J'IeHHOMy

18 anpels, NOTEIIEHHe OXKHIAI0Ch Gojiee HHTEHCHBHBIM. Paccunran-

HblE MO 5TOMY NPOTHO3Y 3HAYEHHS cph 1 OXHJAeMble 3HaueHNs Q npu-

BefeHkl B TabJ1. 6.4. '

~ Tlo 3THM HCXOAHBIM JAHHBIM 22 -aNpesist MOAYJbHbIE Koaqxbnuuemm”
oh/ (cphB) u Q/Qs nexar Ha -puc. 6.5 Ha JHHEA 4-BIX CYTOK IO BCKPHI- |

tus. IlporHosupyemast nata BCKPHITHSA, CJ€0BaTe/IbHO, yepes. 4 cyT
nocjie 22 anpens, T. e. 26 ampens. 3a6aaroBPeMEeHHOCTb 3TOTO IPO-
reosa 8 cyr. V3 H3J0MKEHHONO BHAHO, 4TO MAaKCHMaJbpHas 3aljaro-
spemensocts (10 cyt) me JIOCTHIaeTCs H3:3a BOMBIION HHTEHCHBHOCTH
yMEHBbIIEHHsT ®f K HETOYHOCTH INIPOTHO3a METEOPOJOTHYECKHX SJIeMeH-
TOB, COCTaBJIeHHOTO 17 ampend.

Ha Tex yuyacTkax pex, rie nHepuHOHHuﬁ XapakTep, IpPOIeCcOB OC-

JabJieHus JeISHOTO TOKPOBAa W BeCEHHell npHObIIH BOXB OCOGEHHO

SIPKO BBIPAaXe€H, €CTb: BO3M0}KHOCTb IIPOTHO34 CPOKOB HX BCKprTPIR
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. Tabauya 6.4

CpefiHeCpOUHBI NIPOrHO3 BCKPbiTHA P. Buiuernpi y CuiktbiBkapa B 1986 r.
(no nporhosy ¢h u Q, cocraBieHHoMy 18 anpeJs) '

. Hara Y QPR | . Qwjc Q/q,
18/1V t232 7,2 320 0,20 -
19/Iv. 16,5 52 4 . 365 0,22
20/1V 8,5 2,6 390 - 0,23
21/1V 35 L1 898 0,24
. 22/1V 2,1 0,66 . 418 | 025
23/1vV 1,8 0,56 . 436 - 0,26

¢ 3abmaroBpeMeHHOCThIO Gosbiie 10 cyT. Takoli xapakTep BeCeHHHX
IPOIIECCOB HMEET MEeCTO Ha OOJbUIMX pPeKax, 0COOEHHO TeKyUIHX C lora
Ha ceBep, peKax pafiOHOB, Tle JJIHTeJbHOE TasiHHe JIbJa CBS3aHO
C yCTOHYMBEIM npeobnalaHHeM BECHOH AHTHLHMKJIOHHYECKOH NOrOABI
npu GoJbUION HayasJbHOM TOJINKHE JbJa (B 30He CHOHPCKOrO aHTH-
IIMKJIOHA), a TaKKe Ha peKax C 3aMeLJeHHOH BeceHHeH npuébmbro
BOJHI.

Ha mnonoGHeIX @ pexkaX BpeMs Hauaja TasHHS Jn:na, TeHAEHLHUA
YMEHBIICHHS €r0 MPOYHOCTH M HAPACTAHHA PACXOAa BOALI B Hauaje
STHX TPOLECCOB B JOCTATOUHOH CTENEHH ONPENeJNsIOT CPOKH HX
BCKPHITHSL.

B o6umiem BuIe 3aBHCHMOCTb TaKOTO po;la Bblpa}KaeTCH [13] ypas-
HeHHeM

—co+c,1g(AQn+20)+c21gq>h,,,_‘~“ (6.19)

TZe A — KOJIHIECTBO CYTOK OT JaThi - cxofa cHéra co abaa De 1o matw
BCKpHITHS; AQ, — yBeJHYEHHEe pacXoia BOAB! 3a n CyToK mnocsae Dg;
@h — XapaKTepUCTHKA INPOYHOCTH JIEJSHOTO INOKPOBA Ha n-€¢ CYTKH
nocne Dg; co, €1, Co — KO3(QOHUIHEHTH KOPPENSALHOHHOTO YPaBHEHHS.
Vx 3Hauenus Ajisi psifa y4acTKOB pPek NaHBl B pabore [13].

[Ipu pa3paGoTKe METOAMKH 7 ONpPENeNSETCS NOCJIeL0BATENbHEIMHU
NpHOJMKEHHSIMH, KaK HapMeHbllee YHCJIO CYTOK IOCJe cXOja CHera
€O JbJa, KOTJAa pacuer Io cpopmy.ne (6:19) nmaer YAOBJIETBOPHTE b=
HBle Pe3yJIbTaTHL.

IIpu BHISIBJAEHHH JOKAJbHBIX 3aBHCHMOCTEH TAKOro THIIA 'BO3MOXKHA
3aMeHa pacxoja BOIBl COOTBETCTBYIOIIMM YPOBHEM BOALL. DTO 0CO-
6eHHO BaXKHO JJISI YUaCTKOB PEK, I'’le H3MepeHHs PacXomOB OTCYTCT-
ByIOT. B KauecTBe mpuMepOB NpHBEJEM ypaBHeHMs, mosyuenHse [11]
- gas p. Kers y Makcumgunoro fpa u pns p. Huxkusaa O6b y CypryTa

‘Ilepsoe ypaBHeHHe HMeeT BHJ

A=0, 25cph4——026AH4—0 32ND. +336, (620)
rie @h, — OTHOCHTEJIbHAS POYHOCTD JELTHOrO MOKPOBa HA 4-e CyTKH
nocje cxoia ¢ Hero cHera; AH4—npeBb1meHue YPOBHS BOABI B 3TOT

ILEeHb HaJl MHHHMAaJbHBIM l'IpE}IBeceHHHM NDc ~— YHCJIO CYTOK OT
28 ¢eBpasist 10 NATH CXOAa CHEra CO Jba.
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CocraBJjiedue NPOTHO3a MO ypaBHeHHIO (6.20) BO3MOXKHO Ge3 Hc-
IOJIb30BAHHSI TIPOMEXYTOYHBIX NPOTHO30B HA 4-€ CYTKH MOCHE CXOAa

CHera co Jphaa. 336JIaI‘OBpeMeHHOCTb IPpH 3TOM COCTaBJIHe’I‘ ‘B cpezx~

Hem 16 cyr.

_ Hua Huxne#t O6u y.Cypryra ypaBHeHHe aHAJOTHYHO DaBEHCTBY
(6.20), HO BHIMyCK MPOTHO3a NMPHYPOUKBAeTCs K AaTe CXOf4a CHEra co
Jabna, AH (BHaj MakcHMa/IbHEIM 3HMHHM) H @A Oupejessiercss Ha 3Ty

_ maty.

A =0,159¢h — 0,014 AH — 0,32ND, +- 38,7. (6.21)

- 31echb CKasHBaeTrcs 00JbIlOe 3HayeHHe noabeMa, IPOHCXOAALIEro oJ

BIMSHUEM TIPUTOKA NABOAKOBHIX BOA M3 10xXHOH uactu Gacceiina. Ten-
AeHI¥sl TOf’beMa ONpejiesisieTcsl yxKe K narte cxofa cHera D.. Cpennsis
3a6ﬂarospemeﬁﬂocm 'TIPOTHOSO0B . 10 YPaBHEHHUIO (6.21) cocraBaser
21 cyr.

PaspaGotka JNoKaJbHBIX -3aBHCHMocTeH THna (6.20) u (6.21) Tpe-
Oyer, pasymeercs, 3HAYHTENbHOH 3aTPaTH CHJ ¥ BPEMEHH Ha MOAGOP
OTITHEMAaJIbHOTO BapHaHTa NPOTHOCTHUECKOTO YPaBHEHHS.

6.4. TIporHo3sl BCKPBITHSI PeK € MOMOMIbIO
(U3NKO-CTATHCTHYECKHX 3aBHCHMOCTE

du3uKO-cCTaTHCTHYECKHE SaBHCHMOCTH BHISIBJISIIOTCS HA OCHOBe KOC-

"BEHHOT'O BBEIPaxKeHHA (HaKTOPOB BCKPHITHS C YUYETOM -OCOGEHHOCTEH

3TOr0 TIpolecca Ha KaxkaoH peke. BaxkHeAINMM M3 yUYHTHIBaeMHIX (ak-
TOPOB SIBJSIETCS CYMMADHBIHA TeIJIONPHXOA K CHEXKHOMY H JICASHOMY
nokpoBy. TenjonpuxolA XK. CHeXHO-JeAAHOH NOBEPXHOCTH B BeCEHHHH
nmepuoj yuuthBaercss [15]- ¢ nmomompio cnmenuaabpHOfi HOMOTPaMMEL
ITo sTofi HOMOrpaMme ompegensercd TelooOMeH uepe3s eNMHUIY IJIO-
maznu (cM?) BepxHeH MOBEPXHOCTH CHEXKHOI'O HJHU JIEISHOTO NOKPOBa
3a JHEBHYIO YaCTb CYTOK IO HaTe W cpegHell NHEBHOH Temiepartype
Bo3ayxa. TIopsimOK pacuera CPeZHHX IHEBHBIX 3HAYEHHH MeETEOpPOJIO-

FHYECKHX 3JIeMEHTOB M3J0KeH B riI. 5. Temsoo6men 3a - ‘HOUHYIO HacTp .

~cyToK B pacyer He BBoAuTCH. Ilosyyaemble mo. HOMOrpaMMe 3HAUCHHS
Tensoo6MeHa NPHHUMAIOTCS 38 YAeJbHble 3HAUEHUSI CYTOUHOIO TEIJIO-
obmena qq (Ix/(cm?-cyT)).

- Tlpm pacuete mo HOMOTpaMMe TasHHE CHera Ha JbJy HE YUHTHI-
Baercs, INO3TOMY, HE3aBUCHMO OT CTENEeHH TOYHOCTH pacueTa, CyMMBI
TemJla, moJyyaeMble ¢ NOMOUIBIO 3TOH HOMOTPAMMEI, CJAEAyeT paccMar-
PHBATh KaK. KOCBEHHEBIE, OTHOCHTEJBHEIE XapaKTEPUCTUKH TasiHUs Je-
ISTHOT'O HOKpOBA.

TlocTpoenne HOMOrpaMMEL MOKa3biBaeM Ha NpuMepe, OTHOCSIIIIeMCH
K rory esponefickofi uactu CCCP (48° ¢. m.).

Pacuersl mMpOU3BOLMM JAJIS CepPefuHbl KaXAOTO Mecsla, B JaHHOM
ciyyae (eBpajd, Mapra M anpensd, A8 KaXjoro UEJOTo rpanyca
cpenuefl AHeBHOH Temmepartypsl Bosayxa oT —2 po 12°C. Touxkwu, no-
JyueHHBIE 1JIf KaxKJOTO 3HAYEHHS TEeMIIEpaTyphl Bosnyxa coeqHHSsI-
10TCcS NAaBBON JuHUeH (puc 6.6).
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. I/ICHOJIbSOBaHPIe onpejeseMbX 10 Homorpamme 3HayYeHHH g, UMeeT
0c0o6eHHO  60JIbIIOe NPEHMYINECTBO IEepel NPOCTHIM PacueTOM . CyMMBE
HOJIOXUTEJbHBIX TeMIepaTyp BO3AyXa AJs pPeK IOXKHHIX M 3aNafHbIX
6acceiinoB. BOJBIIMHCTBO M3 5THX PEK TeUeT B HANPABJIEHHH C ceBepa
Ha IOT WJH C BOCTOKZ Ha 3alaj, T. . Kak Gbl HaBCTPedy OCHOBHOMY
HaNPaBJIeHHIO  PacHPOCTPAHEHHS TemJaa W  BCKphITHA. [losTomy oc-
HOBHBIM (DAKTOpPOM, OT KOTO- ‘
pOro 3aBHCHT KOJIHYECTBO TelNl- gy Jare/om?
Jia, Heo0xoauMoe [Jisl. BCKPHI-
THS PeKH 2, go, 3LeCh SABJS-
eTcsl TOJIIHHA JbJa, KOTOpas  5pp
9acTO 3aMeHsAeTcs KOCBEHHOH
XapaKTePUCTHKOH — CyMMOH
OTpHUATEJNbHHX CpPeIHUxXx Ccy- 7400
TOYHEIX TeMIepPaTyp BO3LY-
;((2‘12 @s_a). nepuog JenocTaBa 1200}
B xauecrse mpumepa Ino-
Jy4eHHS 3aBHCHMOCTH, B KO- 7000
TOPOH YYHTHIBAETCS CyMMap-
HBIl TIPpEXOX Temaa 3, ¢o
(Ox/(cm?-cyt)), Heobxomu- 6800
MBIl 11 BCKPHITHA DeKH, H
CyMMa OTPHUATEJbHBIX TEM-  sop
nepatyp BO3JyXa 3a HepHOL
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Puc. 6.6. Homorpamma mas onpene- 200
JeHHS YAENBHOTO TemI0o6MeHa No

maTe W cpefHell IHEBHOM TeMIepa-

Type BO3jyXxa AJs lora eBpomneHcKoi 0
- vactu CCCP (48° c.m.).

DA

N

o/l 10/l I 20 10V

JepocraBa Y, O_, Moxer ObITh NpPHBEJACHA 3aBHCHMOCTb ISl BCKPHI-
tas p. Jon y KasaHckoil. 3aBUCUMOCTb UMeeT BHJ

> go=4,35), 0_+5,83, (6.22)

go MOJICUMTEIBAETCS 110 HOMOorpamme (pHc. 6.6).

L7ast pek, Ha KOTOPHIX BeJHKa H3MEHYMBOCTb H BECEHHEr0 IOAb-
eMa, ¥ TOJIIMHBI JbJa, H CTAHBAHHS JeEJSIHOrO NOKPOBAa, IpHYEM 3TH
(akTOpHl, €260 CBA3aHEI MeXJy COOOH, KaK 9TO HMMEeT MecTo Ha
MHOPHX PeKaX LeHTPaNbHHX paiioHos eBponeiickoi uactu CCCP, oun
IOJIKHBl YYMTHIBaThCs paspenbpno. Hasa p. Oxu y Kaayry, HaanMep,
MOKHO COCTaBHTb HPOr'HO3 BCKprTPIﬂ 0 3aBHCHMOCTH, BBIpayKeHHOH
rpadpukom Ha puc. 6.7.

BekpriTie G0JbLIMHCTBA PeK, TeKyumx C 10Ta Ha ceBep, 3aBHCHT,
rIaBHBIM 06pa3oM, OT AEHCTBHSL BOJHBI NOJOBOAbS Ha CPaBHHTEJbHO

12F
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MaJio, paspylieHHbH JelsiHoll mokpoB. Tak, nampumep, p. CeBepHas
Jpuna y ' bBepe3sHHKOB BCKpbIBaeTCA HPH BO3JEHCTBHH BOJHBI IOJO-
BoAbs, (opMupylowe#ics B BEPXOBbAX PEKH, a Takke Ha p. Bare.

Tlpu 3TOM HEOGXOAMMOE AJsi BCKPHITHS PEKH KOJHUYECTBO TeIJIa 3aBH-

AHgm
12— -
A 2£*_--o°c -
0 =
— T
8 Zal 24
. e 10
6 e o
. / .20 Puc. 6.7. SaBgcpmomig IS IPOTHO3a
’ j o BekphiTHs P. Oku 'y Kaayru ¢ yuerom
S / - //r” CYMMBI OTPHIATEJNbHBIX CPEIHHX CYTOY-
™ g .. HBIX 3HAYEHM{I TeMIepaTypH BO3AyXa
/Z/’/)j:/ . OT Hadaja JemocraBa > ©_ H CyMMH
. HOJIOKHTENbHBIX ~ CPEIHHX  CYTOYHBIX

0 200 400 600 600 1000 1200 T8-C  remmepatyp KO BCKDHTAA 3, O

CHUT . oT crene}m l'IOILl"OTOBJ'IeHHOCTH JIeI[HHOI‘O IIOKpOBa H CHeI‘a K Taﬂ-
HHUIO U BO,Z[OOTIla'{e

COCTOHHHC CHEXKHOTro H JIeI[ﬂHOI‘O noxpoaa B SHAUHTEJbLHOH CTE-

TIeHH  OTpa’KaeT CPelHss TeMmepartypa Bosmyxa 3a 10 cyT @i n0 ee
nepexona uepes 0°C, a ¢opMupoBaHHe mOABEMA YPOBHS BOJABI —-
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Puc. 6.8. 3aBHCHMOCTb CYMMEI CPEIHHX CYTOUHBIX. IIOJIOXKH-
TeJbHBIX 3HAYEHHH TeMIepaTypH Bo3xyxa (6e3 Ttemmepa-
“TYpHL 3a 5 CyT RO chpbmm), Heoﬁxozmmoﬁ AJIsT BCKPBITHS:

CeBepHoit JBHHBL y Bepesnuka (2 ®+) oT cpe;u-xeu TeMe-
parypsl Bosayxa sa 10 cyr mo mnepexona ee K HOJOXH-

rensHoi (O1o).

 CyMMa MOJOXHTEJNbHHX - 3HAUEHHH TeMIepaTyphl BO3fyXa 3a BpeMs
OT Iepexoja TeMmepaTypsl Bo3ayxa uepes 0°C-xo nHs, npemuecmyfo-
IEro ‘BCKPHITHIO PeKH Ha BpeMsi foferauus, T. e. Ha b5 cyr (X 64);
OTTenesibHble JHH B MapTe W ampese BKJIOYAIOTCS B 3TY CYMMY C KO-
stpdunuentom 0,5. [Tporuos BekphiTis p. CeBepHoll JIBHHEL COCTaBII- -
eTcs 10 SaBHCHMOCTH, u300paxkeHHo# HA puC. 6.8.
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TemmepaTypa BO3AyXa YUMTHIBACTCS IO penpeseHTATUBHON JJIst
sananuok uactu Gaccefina Cepepuo#t Isunnl Meteocranuum [lenkypck.

6.5. TOYHOCTH M HAJEXKHOCTb MPOTrHO30B
BCKPBITHS PE€K, COCTaBJIsIEMBIX C HCIOJb30BaAaHUEM
MPOTHO3a METEeOPOJOrHYECKHX 2eMeHTOB

Cocrasienue NPOrHO30B BCKPLITUS PeK [0 ONUCAHHBIM BEIIIE METO-
/:(aM IPEANoJaraeT HCIOJb30BaHHE NPOTHO30B TEMIEPATyPHl BO3AyXa
Ha nmepuoj 3af/aroBPeMEHHOCTH WJIM 3HAYUTEJNbHYIO €ro uacth. Ilpu-
MEHEHHE MeTOJa, BKJIOUYAIOMIEro pacueT HNPOYHOCTH JbJa, TPebyeT
JOTIOJIHUTENBHO NPOFHO3a 06JjauHocTH. IIpornossl mo obue# Monenu
BCKPHITHSI TPeOYIOT HCIOJIb30BAHHA HPOTHO3a Pacxona BOJIHL

O6uiue OCHOBH H TIOPSLOK' COCTABJIEHHUS] HPOTHO30B METEOPOJIOTH-
YeCKHX 3JIEMEHTOB CIENHaNbHO AJIS Hesell THAPOJOTHYeCKHX NPOrHO=
30B H3JIOXeHH paHbiie B 1. 1.2.6. OTMETHM, UTO B BECEHHHH NEPHOT
OHH HCHOJB3YIOTCH KaK JJIs TIPOTHO30B BCKPHITHSA PeK, TakK U JJIA IPO-
THO30B DaCXOJ0B BOALI B IIEPHON NOJOBOABS (cM. BBII. 2 HACTOSAIIErQ
PykoBoacTsa, 1.5 u 6). - :

Oirienka TOYHOCTH IPOTHO30B TeMHepaTypm BO3LyXa Ha" b CyT, Co-
craBaseMuix B I'mppomernentpe CCCP, noxasasia, 4TO BeCHOH TOU-
HOCTb TPOTHO30B Ha, EPBHIE CYTKH Ta XKe, 4YTo M oceHbio. Opmnako
¢ yBejiuueHHeM 3ab6JarOBPEMEHHOCTM TOYHOCTh MaJaeT 3HAYHTENbHO
MeJJIeHHee, UeM I/ OCEHHUX HPOrHO30B.

ITpuyunoil TaKOro NpeHMyILeCTBa sBAsETCS GOMbLIAs yCTOPIllI/IBOCTb
BeCeHHUX aTMochEpHHX IPOIECCOB, NOAKPeNJsieMas B OTHOIIEHUN TEM-
‘mepatypst Bo3JyXa BJMSHHEM 06ojiee HHEPTHOM, YeM OCeHbIO, MOJCTH-
Jlalollel OBEPXHOCTH CHera "M Jbia.

TIpOTrHOZH BCKPHITHS PEK, COCTABJsEMEIE C HCIIOJb30BaHHEM IISTH-

CYTOUYHBIX IIPOTHO30B METEOPOJIOTHYECKHX 3JIEMEHTOB, ONPaBALIBAIOTCS -

B nesaom xopowo. Tak, B T'nppomernentpe CCCP ofmas onpaBakiBae-
 MOCTb 3THX NPOTHO30B IO BaXKHEHIIMM CYLOXOIHBIM peKaMm CTPAaHH 3a
1964—1975 rr. cocraBuia 93 %, sa 1976—1987 rr.— 95 9. B oTunenan-
HHE roibl OHa H3MeHsJdch B mpemesaax oT 90 % (1967 r.)_mo 99 %
(1976 r.). Cpennsis 3abaaroBpeMeHHOCTb IPOrHo3oB 5—6 cyr. Ona
npeBbilaeT 3a6/JaroBPEMEHHOCTh MCIONB3YEMOro MIPOrHO3a MOTOZH .

Heéxoropoe NOBHIIEHHE ONPaBAbIBAEMOCTH B IOCJTEJHHE TOXHl CBSi-
34HO C BHEJPEHHEM B TIPAKTHKY IPOTHO30B MO MOJEJH BCKPHITHS DeEK,
paspaboraHHBIX DByJsaToBHM, a TakXe c-NepepaboTKOH M yCOBepIUEeH-
cTBOBauHeM (H3UKO-CTATHCTHUECKHX 3aBUCHMOCTEH AJs pek paja Gac-
cefiHoB. DToT GakT y6eAUTeJBHO NMOKa3BIBAET, YTO TOUYHOCTh KPATKO-
CPOYHBIX NPOTHO30B BCKPHITHA PEK 3aBHCHT Npexk/]e BCEro oT (usuye-
CKOH 0GOCHOBAHHKOCTH W TOYHOCTH IPHMEHseMOH MeTONMKH pacyera.
Otu. GakTOpHL. BAMSIOT HA KAYeCTBO NPOTHO30B HE3aBUCHMO OT TOTO,
HACKOJILKO' TOYHBl ~ HCIOJb3yeMbie - TPOrHO3bl  METEOPOJOTHYECKHX
saemenToB: OnHako ¢ BJAUSHHEM. THADOJOTHYECKHX (DaKTOpOB,

1 3a cyer yueTa MHEPUHH PA3BUTHS BECEHHHX IPOIECCOB.
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B YaCTHOCTH BeCEHHEH npuﬁbmu BOJBI, CBSI3aHA H Heoﬁxo,anMOCTb HC;

TIONb30BaHUSl B HauHGOJee COBEPLIEHHOM PacueTHOM MeTOJe MPOMexKy-

“TOUHOTO NIPOTHO3a PacXona WJIH YPOBHS BOMBL. :
ITposenenusie B 1985—1986 rr. B rEgpomeTHeHTpax. JeCATH yIpaB-

- JIeHH#i 10 THAPOMETEOPONOTHH HCIHBITAHHS METONHUKH KDPATKOCPOUHHIX
" IIPOrHO30B 1O OOOOUIEHHOX 3aBUCUMOCTH B OHNEPATHBHOM peXuMe

TOKas3aJ/H, 4YTO y4eT IPH HX COCTABJEHHH MPOMEKYTOUHBIX IIPOCHO3OB
METEOPOJIOTHYECKHX 3JeMEHTOB™H PacxXoia BOAE HA 5 CYT IPHBOIMT -
K CHUXKEHHIO ONPABABIBAEMOCTH MO CPABHEHHIO C O6ECNEUueHHOCTHIO
MeToma Ha 3% u kK ysenﬂqeﬂmo cpenHell XKBajpaTHYECKOH IOrpem- .
HocTH Ha 6 9. \ )

Oco6eHHO CYMIeCTBEHHAS IOFPElIHOCTh BO3HHKAeT B pesyJbTaTe
‘HENpeABHISHHBLIX NPOTHO30M IOTOABl MIOXOJOAAHMHA ¥ BHI3BAHHBIX HMHU
TIEDEPBIBOB B TasiHUM cHera M Jbaa. Orciofa cjefyeT BaXHOCTh CO-
yeTaHHs NPH BHIIyCKe HOPOTHO3a CTPEMJIEHHs MOJYYHTb HAHGOJBLIYIO
BO3MOXKHYIO 3a6/1arOBPEMEHHOCTb C YYETOM CTENEHH BEPOSTHOCTH BO3-
HHKHOBEHHS TIePephbiBa B DA3BHTHH BECEHHHX IIPOLECCOB.

HanGosnee nmomuyo Bo3MOXHOCTb C/JEIHTh 3a XOAOM IIpolecca oc-
“Jia6Jienus JIeASHOTO NOKPOBAa B COYETAHHMH C XOAOM HOABEMa IOJO-
BOJAbs JalOT METOAHl, OCHOBAHHBIE Ha MOJENH BCKDBITHS PEK, I03TOMY
TJIaBHAsl NEPCIEKTHBA MOBBILIEHHS KayecTBa KPaTKOCPOYHBIX HPOTHO-
30B BCKDHITHS PeK H OOCHYXKHMBAHHA MMH HApOXHOTO XO3SHCTBA CO-
_CTOMT B HauGosiee IIMPOKOM NPHMEHEHHH STHX METOJOB B ONEePAaTHB-

- HOH padore o :

6.6.. Hporﬂoa 3aropon H yposﬂeu BOJIbI IPH 3aTopax

Oépasoaaﬂne 3aTOPOB Jbja INpH chpmmr peK ﬁBJIHeTCH ORHOH .
U3 BaKHEHIIHX NMPHYHH BO3HHKHOBEHHSl ONACHBIX ABJEHWA B MEPHOA
~BeceHHero mnosoBoAbs. OHO BEI3HIBae€T OUEHb pe3KOe IIOBHIIEHHe
YPOBHSL BOMBI, 9acCTO NPHUBOAsALIEE K HABOJAHEHHAM. B To ke Bpems
Ha peKax, BCKPHIBAIOIIMXCH CBEPXy BHH3 IO TEUEHHIO, Ha KOTOPHIX
Tpolecc BCKPBITHS BCErja COMPOBOXKAAeTcsi 06pasoBaHHEM 3aTOPOB,
CBSI3aHHBlE C 3aTOPAMU Pa3/JUBHL BOABI 1O MOMMe SBJSAIOTCS HEOOXOAH-
MOH YacTbi0 SKOJIOTHUECKOTO paBHOBecHs. OmacHbl 34eCh JIHIUL OCO-
- GeHHO MOII[HEIE 3aTOPH. , .

[Tosromy mpenckasanue. Bepomnocm 06pa3oBaHust 3aTOPOB HA pe- '

- XaX, Tle OHH GBIBAIOT HE eiKeroJHO, H NMPOrHO3 MaKCHMAaJbHBIX 3aTOp-

HBIX ypOBHePI BOI(I:I ABJSIETCS] BEChbMa BaXKHOH 4YacCTbiO ONePaTHBHOTO
I‘H,ZIPOJIOI‘H‘-IECKOI‘O OGECHS‘IEHHH Hapognoro xX0351ficTBA.

6.6.1. Ycaosus oﬁpas‘onaﬂnn 3aTOPOB.
$akTOpHl, ONpeNesAIoU e 3aTOPHbIE YPOBHH BOMBL

Mecramn o6pa3oBaHHsI 3aTOPOB SIBJSIOTCS YYACTKH CYIIECTBEH-
HOTO yMEHBIIEHHsT NPOJOJBHONO YKJIOHA PEKH, B TOM YHCJIE B 30HAX
BHIKIMHHBAHHS NQANOPA HAa BOXOXPAHHJHMIAX, MeCTa pacno.no;xemm
OCTPOBOB, prTbIe noaopomi CYyXeHHs pycaa. :
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Ilpu samep3anun pek B TaKHX MecTax oObIYHO 006pasyloTcs nepBhie
JIeN0CTaBHbIe IePeMbIYKH ¥ BO3HHMKAIOUIME B CBA3H C 3THM CKOIJICHHUS
Wyrd, a HHOLNA M HACPOMOXK/IEHHS JbJa (OCEeHHHE 3aXKOPHI H 3aTODHI).
CkomieHusi JibJa ¥ WYTH OGBLIYHO TeM GoJiblle, YeM GOJbIIe CKOPOCTh
- ABHMIKEHMS Jibfia NPH NOAXOJe K NepeMblyKe U ueM OOoJjblie B 3TOT Ie-
pHOA KoJeGaHHs TeMmeparypbl Bosayxa. ToullHHA JbpJa B TaKHX Me-
CTax W K BeCHE OCTaeTcs OOJbINEH, YeM HA COCEJHHX yuacTKax.

310 cnoco6CTBYET TOMY, 4TO BECEHHHME 3aTOPBEL 4Yalllé BCETro IO0-
BTOPAIOTCA B MecTax OOILer0 yMeHbUICHHS YKJIOHa peku. Ilox obmum
yMeHbHIEHHEeM VKJIOHA -PeKM IIOHHMaeTcs YyMEeHbIleHWe YKJOHA Ha
3HAYUTENbHOM NPOTSIKEHHH PeKH, 06yCJOBJEHHOE pejbedoM H Teoso-
TMYeCKHMH 0COOEHHOCTAMU OaccefiHa, B OTJIHYHE OT MECTHBIX YMeHb-
IIeHHH YKJIOHOB Ha IjIecax.

Caenyer uMeTh B BHAY, YTO ocoéemxo 6J1aronpnﬂmme YCJIOBUS
4Js 3aTOPOOGDA30BaHHs NDH BECEHHeM BCKDHITHH CO3JaIOTCA. B TeX
ciydasix, KOraa eMmy HpeAllecTBOBaJO BCKPHITHE HJH NOABHXKKH Jbla
IpU 3WMHEM [1aBOJKe, OCTAaHOBHBIIHECS Ha paccMaTPHBAeMOM ydyacTKe
pexH.

U3 Bcero MHOrooGpasusi (pakTopoB 3aTOPOOGPA3OBAHHS TVIABHHIME
ABJASIOTCA:

'~ — 3ajJepiKa BCKDHITHS, . oéyc.uos.ueHHax AH6O NOBHILEHHOM [OTEH-
LHaJbHOR conpomnmemocm}o JeISHOTO TOKpOBa, JIHGO CTPOeHHeM
pycaa;-
°  — BBICOKAas HHTEHCHBHOCTb NOA’bEMa HOJIOBOXBS;

— TOJIIMHA W NPOYHOCTH JIbjA, XOCTATOUHEIE AJist q)opmuposarmsr
3aTOPHBIX CKOIJIGHHH.

[eorpaduueckoe pacnpocTpaHeHHEe M IOBTOPSEMOCTb 3aTOPOB Ha
pekax CCCP paccmorpennl B pabore [7]. CucreMaTH3auuu CBeAEHHI
0 3aTOPaX H aHAIH3Y YCHOBHH HX BO3HHKHOBEHHs CIOCOGCTBYET TaKike
THUnu3aunusa saropos [19, 21].

O6pasoBaHne 3aTOPOB XapakTepHO IJA PeK, BCKPHITHE KOTOPHIX
NPOMCXOAHT CBEPXy BHH3 IO TEUEHHIO, YTO HMEET MECTO, €C]H IOJO0-
BOJbE HayMHAETCsl B BepXHe# yacTu Gacceiina. -

MomnocTs 3aTopa XapaKTepH3yeTcs Maccoil CKOIIEHHs Jibla, KOC-
BEHHOH XapaKTEPHCTHKON ee MOXKET CJAYXHUTh NPEBLIICHHE MAKCUMAJIb-

HOTO 3aTOPHOrO YPOBHS HAX YPOBHEM, KOTOprﬁ UMeJ OB MECTO IpH
CBOGOAHOK OTO JAbJa PeKe AHrp.

3artopHbIil NOABEM - YPOBHA pacTeT ¢ yBeaneHneM pacxozla BOABI
Y KPOMKH JIeISHOTO NMOKpPOBa Qup. [JA yuacTKOB yMeHbIUEHHS  Ipo-
JIOJIBHOTO. YKJIOHA PeKH B TPH. paza H 6oJibllle HMMEET MECTO CBS3b

AHsTp =Ff (pr)- ' .-.’ (6.23)

Bwmecre ¢ TeM, AHarp 3aBHCHT OT TOJNIUHHE A; M OTHOCHTEJIbHON
HPOYHOCTH ¢ JIEASHOTO MOKpoBa. UeM GoJsblre TOMIIHHA M IPOYHOCTD
MbJa Nepej BCKPHITHEM, TeM GOblle Pacxoi BOAHI Qxp ¥ TeM Bolile
3aTOPHBIA MOABEM YPOBHS.

Hau6osee MOmHEEe 3aTOPhL 06pasyioTes MOCITe XO0JIONHOU 3UMBI IIPH
APyXHOM (OPMHDOBAHHH BECEHHEro TIOJI0BOAbSA, Korga Qup MOXKeT
GbITh GIH3KHM K MaKCHMaJNbHOMY Pacxony 3a no.uosonbe Oco6enno
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BBLICOKHE 3aTOPHEIE YPOBHH BO3HHKAIOT NIPH 3TOM B caydasx, Korjaa
B IIEPHOJ 3aTOPOOGPA30BAHUS NPOUCXOAHT pE3KOe MOHUKEHHE TEM-
nepaTypsl BO3JyXa, BbI3BIBalOLlee yBeJHYEHHE INPOYHOCTH JIbAA. -

B saxiiouenue 3Toro pasjiena ymoMsHeM O BO3MOXKHOCTH HCIOJIb-
30BaHHs THIM3allUH 3aTOPOB MAJSI BEPOSTHOCTHOH ONEHKH MOLIHOCTH
3aTopa M 3aTOPHOrO NOABEMa YPOBHS BOABL. Takas THOH3AaIHs 3aTo-
poB Jbja Onlnia nposefeHa AJs p. Jlensl. B OCHOBY ee 11O/M0OXKeHBl MOP-
(oJsloTHUECKHE NPH3HAKH 3aTOPOB, BBISIBJEHHEIE BO BpPeMs JEIOBHIX

-aBHapa3BeAoOK. Bricora 3aTOPHBIX NOABEMOB MNPHU KaxJIOM THIIE 3aTO-.

POB. XapaKTEPH3YETCs 1O HX OCECHEYCHHOCTH B MHOTOJETHEM PSILy
MaKCHMaJbHbIX HO[L’beMOB ypOBHeH BeceHHero nosnosoabst  [20].

6.6.2. Hporﬂos MaKcnmanLHuxsaropme ypoBHeii

Hpensapmeﬂbnbm sTanom paspaéoTKH METOJHKH MPOTHO3a MaK-

CHMaJIbHBIX 3aTOPHBIX YPOBHGH BOJBI SBJISIETCS OHEHKa BO3MOKHOCTH.

$opMHPOBaHUS 3aTOPOB JbJa Ha HHTEPeCyolleM Hac yuacTtke. [las
5TOTO NPOU3BOJUTCS AHAJNU3 XapakTepa BCKPHITHS PEKH, qu‘maaﬂ
fIepEUHCIICHHbIe BEIIIe YCIOBHS 06pa3oBaHHA 3aTOPOB.

- B wurore amanmusa ycnosufi ¢GopMHPOBAHHS 3aTOPOB BHIGHpaeTCs
HauboJslee IOAXOAALIAA AJS NAHHOIO ydacTKa PeKH cxXeMa IporHo3a.
TIpu sToM 1751 y4yacTKOB DEK, FJe 3aTOpPHl ObIBAIOT JIHIUb 3MH30jHYe-
CKH, BO3MOKHA TOJLKO KauyecTBeHHAas OLEHKA BEPOATHOCTH HX 00paso-
BaHHUS B JaHHOM ropy. [ljis y4acTKOB 2Ke, rfie 3aTopbl 00pasyloTcs
€JKErolHO WJIH BO BCSAKOM cJyuae JOCTAaTOYHO. YaCTO, BOSMOXKHO TOJIY-

yeHHe MEeTOIUKHU KOJIMYECTBEHHOI'O IIpOI‘HOS& MaKCHMAaJbHOLO 3aTop-.

HOTO YPOBHS BOJIBI.

MaxkcuManpubiit SaTOprIPI ypOBeHb MOXKET 6bITb paccuuTaH Io-

MeTOy, M3JNOKEHHOMY B VI 2, ¢ noMompio Qopmyn (2.9) u (2.10).
st 3aTOPHBIX yPOBHe# Koatptpnunem B dopmynae (2.9) npuHHMaer
syauenue k=17, 31+2 ,66. CDopmyJIa (2. 10) B 9TOM c.nyqae npuoﬁpe-
‘TaeT BHJ,

hSTp—Ath, o ' - (6. 24) :

rne horp — cpenuss myélma TOTOKA ¥ BerHeﬁ KPOMEKH.: saTopa*

Agrp — K03bOHUIYEHT 3aTOPHOCTH, KOTOPHIH MOXKHO' ONPeAENHTs B 3a-

BHCHMOCTH OT YKJIOHZ HO rabia. 6.5.

T-aﬁnuu,a 6‘5
3Havenns xoa(bcbnnueﬂ'ra saTopHocTu Aa'x‘p B salmcnmocﬂl
OT YKJIOHA Y4aCTKa DeKH

Vmom i-103. . . . . .. .. .. 0,10 0,20 0,30 0,40 _ 0,50
Ko:-)(p(bnunem' Aszp o v v o0 v 1,08 1,34 1,63 . 1,65 = 1,77

I'IpMMeHeHHe 9THX PacyeTHBIX cpopMyJI IJIF TPOTHO3A hmp " CBSI-
' 3aHHOTO C HHM MAaKCHMaJbHOLO 3aTOPHOTO YDPOBHS. TPeGYeT B3HaHH:.
YK/IOHOB Ha y9acTKe: PEKH M MPOrHO3a MaKCHMAJBHOrO pacxosa BO,ZLbI
TIPU BCKPHITHH, UTO Jla.nexo He BCEraa BO3MOXKHO. =~ '’
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- TlosroMy, Kak NpaBHJO, B ONEPATHBHON NPAKTHKE MPOTHO3 MaK-
CHMaJIbHEIX 3aTOPHBIX YPOBHEH BOIBl COCTaBJSETCS TOJBKO AJS DeK,
TJie 3aTOPH Jbla 06pasyroTcst €XerofHO WM AOCTATOUHO 4acTO B OA-
HUX ¥ TeX Xe MecTaX HJH Ipelesax KOPOTKHUX yuacTKOB. OCHOBHbIE
(arTOpHl, onpeneNAONINE MaKCHMaJbHYIO BBICOTY HOABEMa YDPOBHS
BOAH Haj NpeAnoabeMHBIM AH B NaHHOM NyHKTE BHIIIE 3aTOpa, cle-
AYyIoLIHe:

1) TolmuHA JMEASHOTO NOKPOBA HA HEKOTOPOM HPOTSAKEHHH DPEKH,
. ¢ KOTOPOTO Jef OPHXOAUT K AaHHOMY 3aTOPHOMY y4actky (Ax);

2)" BEICOTA CHEXHOTO IIOKpPOBa Ha JibAy (u B Gacceiine) (hc);s

3) pacxonx Bombl (Q). 3mech MOXKHO YYHUTBIBATE HHTEHCHBHOCTH
HapacTaHus MaBOXOYHOTO PacxXoja Ha JaTy BCKPHITHS HJIH MaKCHMaJjb-
HBIH PacXOJl OJIOBOAbS Ha BHIIUEJIEXKAIIMX yIaCTKaX PEKH; ’

4) MHTEHCHBHOCTb TOLbEMa YPOBHS BOAb A0 Hayasta NOJABHNKEK
HJH 0 BO3HHKHOBeHHs 3aTopa (AH); )

- B) TIPOYHOCTH JIEASHOTO HOKPOBA Ha ATy BBIMYCKa nporHosa (oh);

6) BbIcOTa ypOBHe#l BOAH B JA€Hb JIeJOCTaBa M HaKaHyHE NaBOAKa&
B MyHKTaX, A1 KOTOPBIX COCTABJISETCH MPOrHO3 (Hae);

7) pasHMLA MeXAy BPEMEHeM BCKPBHITHS OCHOBHOH pEKH H ee
'prnglx IPHTOKOB, BIajaiollUX Ha paccMaTpHBaeMOM yuacTke (Af).

He Bcerna MOXHO 3apanee CKasaTh, KaKHe H3 MEPEUHCIEHHBIX
(aKTOPOB ABAAIOTCA AJS JAHHOTO Y4acTKa ONPENeNSIOIIHMH H JOJ-
JKHbl OBITH BBEJlEHbl B METOJ, NIPOTHO3a. DTO BHIACHAETCA IyTEM IIOCJe-
JOBaTeJbHBIX NPHOIHKEHHUI.

B mocJ/iefnee necaTHNETHE GBI Pa3paboTam Pl METOAHK nporﬂosa
MaKCHMaJIbHEIX 3aTOPHBIX YPOBHeH, YYHTHIBAIOIMKX HauGoJee CyulecT-
BeHHblE (AKTOPH, OGYCIOBIMBAIOLUINE 5TO siBjeHHe. [IpH aTOM yacTh
u3 3THX (AKTOPOB XxapaKTepuadyeT 3MMHHe YCJIOBHSA (Ay, he, Hyo),
C HX YYETOM MOXKHO COCTaBJATh AOJIOCPOYHBIE TPOTHO3HL

Tax, ogHHM H3 OCHOBHHIX .(aKTOPOB, OOYCJOBJAMBAIOIIHX MaKCH-
‘MaJIbHbIH 3aTOPHBIH yPOBeHb -AJf Psfia Pek, sBasfercs Hyc — ypoBeHb
B NEPHOJ YCTAHOBJEHMS JIeLOCTaBa OCEHbIO, KOTODPHIH SIBJSETCS YHC-
JICHHOH XapaKTepUCTHKOH 3HMHeH BOAHOCTH PEKH W MOLIHOCTH 3aXKopa
JIbJa, Yy BepXHeH -TPaHHUB KOTOPOro BecHO! (opMupyeTcsi 3aTop.
Cess Mexny Hsrp ¥ Hye OBBAIOT HACTOJBKO TECHBIMH, YTO MOTYT
GEITL HCIOJB30BaHbl JJIS JOJFOCPOYHOI'O IPOTHO3a 3aTOPHOTO MaKCH-
Myma [8, 9]. B wactmoctn, aas p. Amrapn y Kamenku xpome Hye
Gbla yuTe€HA NPOLOJIKHTENHHOCTh OCEHHEro JIENOXOXa M IIYTOXOAa
T, KaK XapakTepHCTHKA CTENEHH 3abHTOCTH pycia. DTo NOBHICHIO
ko3¢ duuuesT Koppensuuu ¢ 0,81 xo 0,90. ypaBHeHue U LOJTOCPOY-
HOro NPOrHo3a HOJYYeHO B caelyiolleM BHIE:

Hazp=1,53H ¢ + 13,77T — 143. (6.25)

Hpyrum BaxseHmuM (aKTopoM sIBJASeTCA PAacXOX BOJB B NEPHOX
‘BCKPHITHA. YTOOH OHEHHTHL ero ¢ GoablIoH 3a(arOBPEeMEHHOCTHIO,
‘HallpUMep, ‘B METOAHKE MPOTHO3a MAaKCHMaJbHOI'O 3aTOPHOTO YPOBHS
Boabl aas p. Bakcw y [TuxroBkm [10] OblIM HMCIONB30BAHE JAHHBIE
0°MaKCHMaJbHOH BBICOTE CHEXKHOTO IIOKPOBA MO.CHEIOCHEMKaM B 6ac-
cefine.-
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C yuetoM Hac W XapaKTEPHCTHKH MaKCHMAaJbHOTO CHErOHAKOILIE-
HUS Hen TIOJIYYEHO yPaBHEHHE

HBTp =2 GHJ,c + 7,5h¢ — 205. (6.26)

3a6.nar013peMeHHoch NPOTrHO30B MO JAHHOMY YPaBHEHHIO COCTaB-
Jqster 35—40 cyt, Kosdpduuuent Koppeasuuu 0,77, Jdoarocpounre npo-
FHO3Bl MOT'YT YTOUHSITHCS BECHOM.

OcHOBO! MeTOLHKH KPAaTKOCPOUHBIX IPOTHO30B 3aTOPHBIX ypoBHEH
BOAbl [18, 2] siBisieTcst 3aBHCHMOCTH BBICOTHI MAKCHMAJbLHOIO YPOBHS
Hyry oT pacxona Bogsl B epHOJ BCKPHITHS Qup

Hsip’ff'— F (Qxp)- - (6.27)

Uro6bl OnmpefesUTh C LOCTAaTOYHOH 3a6J/1arOBDPEMEHHOCTBIO, KaKOH
pacxof NOCTyIaeT B MOMEHT BCKDHBITHSL K NYHKTY, NJIsS KOTOPOTO CO-
cTaBJseTcss NMPOTHO3, HaJO YYHTHIBATb PACXOA BOJBI ¥ BBIIIEJEKAIIHX
NYHKTOB. 3aBHCHMOCTH -TAaKOrO BHAA IIOJY4EHBl JJf KPYNHBHIX peK
Cubupu . u lanbHero BocToka, a Takxke ansa CeBepuolt JIBHHBL

Tak, AJs TPOTHO3a MaKCAMAaJbHEIX 3aTOPHBIX YPOBHeHl BOXH Ha
Cpennefi Jlene y ruaposormueckux noctoB Kpecrosckoe u JleHck
B KayeCTBe OCHOBHOI'O (haKTOpa 3aTOPOOOPA30BaHHS paccMaTpHBAJICH
CPeNHHl pacXoX BOAB Y KPOMKHM JIEASHOTO IOKPOBA 1O NyTH €e mepe-
MellleHUs B Ipefenax Jefoc6opHoro yuactka. [IpakTuuyécku BBHIOYCK
Nporsosos Ajg noctos Kpecrosckoro - u- Jlencka npuypourBaercs
K NepBbIM CyTKaM Jepoxona y A. Huepn. Cpepnui#i pacxos Bombl
y KPOMKH B MeDHOJ JIe0X0Ja TNPHPaBHEHBAETCs K NOJYCyMMe pacxo-
JIOB B 3TOT LEHb MO BHILIENEKAIIHM MYHKTAM: )

T QgytQyy
Qcp':—s_,Q—i“;'

tae Qaw — pacxon BOAH P. JIeHH y 3MeHHOBo Qus — TO ke y HMuepsl.
Cpennsisi 3a6/arOBPEMEHHOCTb IPOTHO30B COCTABJSET COOTBETCTBEHHO
nas nocta Kpecrosekoro 3 ¢yt u s Jlencka 6 cyr.

IIpn oTcyTCTBHH CBejeHHH O CTOKe MaKCHMaJjbHBIE 3aTOPHBIE
YPOBHH HNPOTHO3HPYIOTCA C NOMOUIBIO JUHEeHHOH 3aBHCHMOCTH, apry-
MEHTOM KOTOPO# BMeCTO pacxoia Qup CIyXHuT yposens Hgq,, , onpexe-
JseMbIA IyTeM TrPpa(UYEcKOl CPe3KH.

Pacxon Bomsl Qup (uwiu yposenn o) npensbxqucmeTcx (18]
IO METOAY COOTBETCTBEHHBHIX IO JeJOBHM (azam paCXO,lIOB (ypOBHeH)
BOAH, COTVIACHO KOTOPOMY

QKp. B = f (QKp B an, q, 2), ‘ (628)

- re Qxp. »— PacXOA BOAH IIPH BCKPHTHH DEKH Y PaclOJOXEHHOIo
BHIIIIE 110 TEUEHHIO THAPOJOTHYECKOro nocTa; Qup-— PacXol BOAH
KPYIHOT'O IIPHTOKA, BCKPHIBAOIIEr0oCs PaHbIe OCHOBHOR DEKH, Ha JaTy
BHIIyCKA INIPOTHO3a; § — PACCPENOTOUEHHHH NPHUTOK ¢ YacTHOro 6Gac-
cefiHa MeXJAy CTBOPaMH BepPXHETO H HHXKHEr0 IOCTOB; 2 — OTMETKa
YPOBHS BOAH B HEHTPAJLHOH MACTH BOAOXPAHHIMIIA WIH Y IJOTHHEL
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B 3aBmcuMocTH OT YycHOBHH (OPMHPOBAHUA CTOKA YUHTHIBAeTCSH
TOJIbKO YacTb NPeAUKTOPOB Qup.m TaK, eciad "HHXHHA CTBOP HE sB-
Jsiercs CTBOpOM BONOXPAHUIHUINA, TO H3 YHCJIA INPEIMKTOPOB BHINa-
Jaer 2.

Hexomublit THAPOJOTHYECKHHA HOCT BEIGMpPAeTCs C yuyeToM Heo6xo-
IHMOH¥ TOYHOCTH ‘M JOCTATOYHOH 3a6J1arOBPEMEHHOCTH NPOTHO30B
(06piuH0 Ha paccrosHud oT 70 no 500 XM OT HHXKHEro IocTa).

Pacxon Qxp.s Olpenessercs no oAHOH H3 KpuBHX Q=f(H), coor-
BETCTBYIOLIMX Pa3JIMUHBIM YCJOBHSIM CTOKa BOJH BecHOH (puc. 6.9).

Hom
240
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80 /
=
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Puc. 6.9. Kpuebie pacxogoB BOXH
p. Huecrpa y Tannua. -0

1 -~—~1npu peaxoM JeHOXOAe, 2 — IPH TIYyCTOM { 7
Jejoxone, 3 — IIPH 3aTope Jbjaa. AN g 200 ?00 600

\\?]_

800 4 m%e

Brifop KpHMBOH nOpH NPOTHO3e OCyLIecTBJAseTrcs MO HHOOPManMH -
0 JIef0oBOl 0OCTaHOBKE HJIH 00 HHTEHCHBHOCTH IOJAbeMa VPOBHS BOJIBI
Ha JIeHb BCKPBITHSI PEKH y BEPXHero THAPOJIOTHYECKOro mocra. B yc-
JIOBUSIX 3aTOPAa HHTEHCHBHOCTb NOABEMA YPOBHS 60JIbH.Ie yeM IIpH
6€33aTOPHOM JIeJOXOJE.

Insi Mect, rie 3aTopoo0pasoBaHue NPOHUCXOLUT Ha BOJIHE Too-
BOZbs, c(hopMHPOBaHHOH B OacceiiHe paHpllle BCKpPHIBalomerocs Kpyn-
HOTO HPHTOKA, NpOorHo3 Hsrp cocTaBiasieTcss B AHb BCKHITHS NIPH-
TOKA B OJHOM H3 €ro BEPXHHX CTBODOB.

PaccmoTpuM cayuail pacueTa pacxoma BOZB Qup IS P. EHncest
y r. Urapga [17]. 1ot pacxon sIBAseTCS] €{HHCTBEHHHIM apTyMEHTOM
33aBHCHMOCTH IJIS1 IIPOrHO3a 32TOPHBIX MAKCHMYMOB B HHXKHEM: Teue-
Hun Enuces. OH BHUHCHAsIeTCs N0 dopmyae

- Q = QBep + QTypa + q, (629) .

rie Qpep— pacxon BOZHL p. Enucea y c. BepemaruHo Ha JeHb BHI-
nycka mporHo3a; Qrypa — TO Ke AJS paHbliie BCKPHIBAIOIIErocst NpH-
Toka p. Huxnelr Tynrycku y moc. Typa; g — pacxox GOKOBOro IpH-
TOKa ¢ YacTHOro GaccefiHa, OorpaHMYEHHOr0 cTBOpaMH Bepemaruso—
Typa—MHrapka. 3a [enp BHIyCKa NPOTrHO3a NMPHUHSTH 5-¢ CYTKH JeAo-
xona Ha p. Enmcee y Cyxoi#t TyHryckm, pacmnosoxeHHo# B 368 KM
Bhlllle 1O TeuenHio oT r. Mrapka. DToT nenr HafiieH myTeM MHOTO-
KpaTHHX npo® IpH YCJAOBHH, YTO HeoO6XoxuMasl TOYHOCThL H -JOCTa-
TOYHas 3a6JiarOBPEeMEHHOCTh NPOTHO30B FapaHTHPOBaHH. Pacxoa BOAH

\
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‘QBep HaXOJMTCA MO JeTHe# kpuBoi Q=/(H), NOCKOJIbKY Ha b-e CyTKH
aepoxona y A. Cyxas Tysrycka, Enuceit y c. Bepemaruno, pacmnoJo-
XeHHOoro B 474 kum Boie Mrapku, yxe cBo6ojaeH oro Japja. s ol-
penesenus pacxofa Qrypa yCTaHOBJEHA cepHst KpuBbHX Q=f(H) or-
JenapHo nas 2,4 u 6-HX cyT Jegoxona. Bo Bce mocaexayionige nHH He-
32aBHCHMO OT JIEZOBOH OGCTAHOBKH pPAaCXOABl HaXOMATCSA IO JETHeH
kpuBoit Q=f(H). BokoBoOll NPHTOK BOIHl Ha JeHb COCTABJIEHUS IIPO-
rHo3a paccqmbnaaeTCH no ¢opwmyJe

6]— cp JleB JieB + Mcp npaBanaB’

rae Mep. nes ¥ Mep. nmpas — CPEHHE IO pﬂ,uy‘HeéoJIbme peK MonyJu

CTOKa JIeBO- M InpaBofepexHON uwacTH uyacTHOro Gaccedna, Fues M

Frpag — nylolaay BofocGopa JIeBO- U NpaBOGEPERHOM YacTH yacTHOTO
Gaccefina.
Kpome pacxonoB Qxp (H ypoBHeil HQKP) B KauecTBe NOKasaTesel

BOXZHOCTH PEKH B IEPUOL BCKPBITHS HCHONB3YeTCs TaKkKe HHTEHCHB-
HOCTb TOAbeMa BOAL B BepxHeM crTBope. Ilpu paspaboTke METOAMKH
KPaTKOCPDOUHOTO MPOTHO3a 3aTOPHOIO YPOBHSA AJS. Y4acTKOB peK, Ha
KOTOPBIX CYILIECTBEHHOE BJMSHHE HA €ro BBHICOTY OKAa3BIBAIOT YCJOBHS
3aMep3aHHs PEKH, XaPaKTePHUCTHKH MOCHEAHUX LOJKHB YUHTHBATHCS
'COBMECTHO C NOKa3aTeJsAMH BOJHOCTH PEeKH B NepHOJ BCKpPHITHs. Takue
YCJIOBHSI, KaK II0Ka3aHO BHIIIE, CYLIECTBYIOT, Hampumep, na CesepHol
JBune. [TosToMy B 3aBUCHMOCTb [AJSI NPOTHO3a MaKCHMaJbHOIO 3a-
TopHOoro yposHs nHa CeBepHoi#i [Buue [8] BKiIOUEHE! Takue (GaKTOPH,
KaK YpOBEHb BOABI NpPH JefocTaBe e, MaKCUMaabHas TOJIIMHA JbAa
3a 3UMY hj W MakKCcHMaJbHast MHTEHCHBHOCTb IOAbeMa YPOBHS BOJBE
Mo BHIIENeRalleMy THaposornueckoMmy nocty Huxusas Toidma.

-'B kavecTBe npumepa TpuBefeM ypaBHeHHe s YcTb-IluHeru:

Hap=1,68H . + 2,13, + 0,921+ 272~ (6.30) .

B IPOTHOCTHUECKHX 3aBUCHMOCTSAX 1Js Awmypa B paHOHe Ho-
KPOBKM YUTeHH YPOBEHb BOJABI B Hadaje JeJ0ocTaBa (XapakTepHCTHKa
3aKOPHOCTH), PACXOZL BOAH BECEHHETO IM0J0BOAbLS Qup M XapakTepH-
CTHKA TIPOYHOCTH JeJSHOrO NOKPOBa (h; mepei BCKPHITHEM. STy 3a-
BHCHMOCTb MOXXHO NPeJCTaBHTb B 00ileM BHJE:

Harp = [ (Qups @lzs Hyc) R (6.31)‘-

MeTO,ELHKa NPOrHO3a MAaKCHMaJbHOTO saTopHoro YPOBHA Ha BerHeM
Awmype paspaborana B 1977 I. U NpUMEHsETCS B ONEPATHBHOH Npaks
tuxe I'mapomernentpa Tmapomera [lansnero Bocroka. OHa BRAMOUaeT
nas . Amypa y IlokpoBKHM ypaBHeHHE JJisi JOJTOCPOYHOrO IIPOrHO3a,
HMeTolIee BUJ, ,
T Hap =180+ 2,18H,. - (6.32)

Ho 5TOMY yPaBHEHHIO npornos MOKeT OBITb COCTaBJIEH.C 3a6.nar013pe-
MEHHOCTBIO O HICCTH MECHUEB. , _ .
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~ Yrouneunue-ero, Kp&TKOCpO‘IHbIH [IPOTHO3, COCTaBJIAETCS no ypaB-
"HEHUSIM: L
R Han=‘55"|‘ 0,56HQ£(p + 1,811-1'ch (6.33)

Hazp = 108 + 5,200k, + 2,01 H . . (6.34)

PaccmoTpuM, Kak Obljla NIpHMeHeHa 3Ta MeToAuka B 1985 r., xorza

_ Ha BepxneM Awmype 006pasoBaJHCh MOIIHBE 3aTOPHL, o6yc.;10BanHe
BBICOKHE YPOBEHb U Pa3JuB BOALL

"~ Ocenpio 1984 r. y c. ITokpoBka ypoBeHb H;c Gbli paBeH 256 cM.

TloncraBassa aTo 3HaueHue B gopmyay (6.32), mosnyuaeM oXKHIaeMoOe

3HAYEHHE MAaKCHMaJIbHOTO YPOBHsS IIPH BCKPHITHH p. AMypa y ITo-

KpoBkH BecHOH 1985 r. Hymp=738 cM.

ITockoAbKY BOJHA IOJOBOAbSA HA BerHeM Amype cpopMpreTca
3a cueT BHHOCa Macc Bojael u3- Aprynu u Illmskwu, To AJasi mporsosa
,Bomlocm AMypa ucnosp3yercs HHPopManHs o6 ypoBHE BOJBI STHX
._bex. JlaTa BEITyCKAa IIPOrHO32a HA3HAUAETCS HA - I€Hb BCKPBITUS
p HInnku y Cperencka (395 KM OT yCTbs). ,U,a.nee HCHOJIb3yeTCH 3a-
‘BHCHMOCTh

Hay, — 43+ 1,52Hcper — 1129 AHcper + 0,425 Hozoua (6.35)

‘tie Heper B AHcper — YPOBEHD H UHTEHCHBHOCTD NOJbEMa YPOBHS BOJBI
p. Idunkn B mepBuiit aeH» aenoxoma y r. Cperencka, Homowa ',ypo—
‘BeHb p. Apryuu B 3TOT XKe JeHb y ¢. Osoua.

[ara cocTaB/eHus NIPOrHo3a ypoBHH Han p. Amypa y TToxpoBkHu —
“15 aupeds 1985 1. Mcxonure naunusie 1ist GopMyas (6.35) caenpyro-
‘me: Heper—=284 oM, ‘AHcper=46 oM, Honowa=275 cm. Omnpeneisem
yPOBeHb BOJEI Ha KPOMKE JIe0CTaBa HQ =532 cm. [lpu 3TOM 3Ha-

;qemm Hqy xp no ¢opmye (6.33) no.nyqaeM 4T0 Harp=818 cm. Ilo

dopmyne (6.34) ¢ yueTom @h; ma 15 ampens, Korma osa Guura _baBHa
0,65, mosnyuyaem Hgp=984 cM. Otcioma Hanbosee Bepomnbm Hyrp
JomkeH OHTH_OkoJ0 900 cM. PakTHYeCKH MaKCHMaJbHBIH YPOBEHb
Amypa' y TIokpoBkH GTMeueH 19 anpens 1985 r. u cocrasun 876 cm,
T. € Ha 3 M NPEBBICHJI CPEIHHHA MHOTOJIETHHH TOXOBOH MaKCHMYM.
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Taasa 7. Ilporo3 cpokoB paspylieHus
JEeNASHOro MOKpoBa .
M OYMIIEHUS OTO JbJa

o3ep ¥ BOJOXPAHMJIHMIL

7.1. Hpouecc paspyiueHus JeASsHOro NOKPOBA 03ep
¥ BOJOXPAHWJIULL M OCBOOOXKIEHHS UX OTO JbAa

Paspynienne JeJsHOrO NOKpPOBa O3€p H BOAOXPaHHJMHLL BECHOH
OT/JHYaeTcsi OT paspyllieHHs JeAsHOrO TMOKpoBa pek. Jlo Hayana
Apefida sapga (BCKpPHITHA) Ha O3epax W BOJOXPAHHJHUIIAX JENSHOH
NOKPOB. AJIHTEJIbHOE BPpeMs NOABEpPraercsl TasgHHIO Ha MecTe IIOJ BO3-
IeficTBHeM YBeJHUHBAIOIIErocss BeCeHHero NpHTOKa Temsa. Hauauno
nepHofa TasgHHSA Ha OOJBIIMHCTBE BOJOXDaHHJMILN COBIIALaeT CO Bpe-
MeHeM HauGosbliefl ux cpabotku. Huskuit ypoBeHp BOIH clOCO6-
CTBYET HHTEHCHBHOMY IOCTYIJIEHHIO OTHOCHTEJBHO TENJHX IOA3eM-
HulX BOA. IIpoHHKIIee B BOLy uYepes JeIsSHOH NOKPOB TemJO COJNHEY-
HOH pazHamHH TakKxKe pacnpenessieTcsi B MeHbUIeH MaCCE BOABI, UTO
crnocobCTBYeT NOBHIIEHHIO ee TeMmepaTypel. B pesyabraTe BecHOH
APHTOK Telda K JeASHOMY HOKPOBY CHH3Y OBICTPO YBEJIHUHBAeTCS H
CTAHOBHTCA K KOHI[Yy TasiHHS BCEro Ha INOPSJOK MeHblle IIPHTOKA
TenJsia K BepXHeH ero noBepxHocTH. CHaudajna NOABJSAIOTCH 3aKpPawuHH,
a TakxKe IPOMOMHEI Haj OBIBIIMMH pyclaMH peK, B MecTax cocpeio-
TOUYEHHOT'O BBIXOAA IOJ3EMHBIX . BOX. BpeMﬂ HayaJja IOBBIIIeHHS

YPOBHSI BOJOXPaHH/HIL B 3HAUHTE/NbHOH CTEICHH 3aBHCHT OT peryJu-
poBanus cO6POCOB 4epe3 COOTBETCTBYIOUIME THAPOY3ab. [ajpHeHmiuik
HOJ'beM YPOBHSI BOJIBl YBEJHYHBAET 3€PKaJi0O 03epa HJIH BOJOXPaHH-
JUIAa H 0Jomajnd cBOOOXHON BOAHOH I[TOBEPXHOCTH, YBeJIHUHBAeTCS
poJip BeTpa M BoJHeHHA. [lof BJIHAHHEM BeTPa BOSHHKAIOT INOIBHXKH
JbJd, NIOABJAIOTCA Pa3BOibdA, T. €. HAUUHAETCA 'BCKprTIer o3epa HJH
BOJIOXpaHHJIAIIA. Jlen BOpmoxpaHH/MIL, OOBIYHO He cépacmBaeTcsi
B HHXKHHUH 6becp a 3ajlepxkHuBaeTcd BHIIE COOPYKEHHH H TaeT Ha
MecTe.

[TosToMy Ha 03epax H 03€POBHAHBIX BOZOXPAHHJIMAINAX NPOHCXOMHMT
TOJBLKO BeTpoBO# npeftd appa. Jlemoxon Ha BOJOXPAHHIUINAX MOXKET
HabJI0gaTbCs JHIIL B PEUYHbIX 30HAX, - IKe HMeercs JOCTaTOYHast
ckopocTb Teyenus [4]. Ipefip ipma cmocoberByeT TAasAHHIO M Jajib-
HeHlleMy paspyllleHHI0 Jbia. McyesHoBeHMe JbAa Ha 03€Pax H 03€po-
BHAHBIX YUaCTKax BOJOXPAaHMJHIL 3aBepliiaercs pacnaleHHeM ero Ha
OT/IeJbHblE HIVIBL W MX OBICTPHIM TasiHHEM B NOBEPXHOCTHHIX CJIOSX
.Bogbl. Pa3pyuieHue JieAAHOTO NOKPOBaZ 03€p M BOJOXPAHH/IMIL H OUH-
HieHHe WX OTO JibJa ONpEeXesseTcss B OCHOBHOM cielyiomuMmu (GaxTo-
paMH: 1) npHTOK TelJa K BepxHell H HHKHEH NOBEPXHOCTAM JeASTHOTO
NOKPOBa; 2) NPOHHKHOBEHHE COJHEYHOH pajualde B -TOJILY JbAA;
3) Bo3jeiicTBHe BeTpa HA .neJmHOH noxpos 4) H3MeHeHHE PacXOHOB
H yPOBHEH BOJHIL. :
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D1 pagTopH HaubGONee -HOJHO YUHTBIBaET pacqéTHbm MeTOlI
C. H. Bynaroa [1], mogpo6ro n3noxenuwt B ra. 5. Ilo stomy me-
TORYy MOTyT OBITb paccunTaHsl Bce (ashl paspylleHHs AbAA, B -TOM
HHuCJIe CpOKH HayaJia ,zlpefuba JbAa H CPOKH €ro HCYEe3HOBEHHUA.

7.2. Tlpornospi cpoKOB Hayaua apeiida appa
H OYHILEHHS] OT HEro BOXOXPaHHJIHIL
C HCIIONIb30BAHHEM NPOTHO3a MOroAb!

7.2.1. TIporHo3 Ha OCHOBe pacyera
' yMeHbLUEHHs! TIPOYHOCTH JIbJA

Hauvano apefiba Jbia Ha o3epe HJH BOJNOXPAHHJHMINE OIpexe-

JsleTcsl Kaxk Aarta, KOrAa HapyllaeTcsl UEeJOCTHOCTh JEASHOTO IOKpoBa
H o0pasyiorca pasBoips. Hapexnyio HEpopManuio o mauase gpefida
JbJa Ha KPYNHHIX 03ePax H BOAOXPaHWIHINAX, KaK H 00 HX OuHIle-

"HHH OT JbOa, MOTLYT aTh TOJAbLKO aBHAIHOHHbLIE H CIIYTHHKOBLIC Hao-

JioneHuA. B BeceHHHH NepHOZ ycJOBHS NOrojbl 4acro GblBaioT 6aaro-
OPHATHBIMH AJA TaKHX HaOJIONeHHH, ¥ B COBPeMEHHHIX YCJOBHUSX
HCII0JIb30BaHHE IOJiydaeMbIX MaTePHa/JOB COBMECTHO'C JaHHBIMH Hal-
JIOleHHI BOJOMEPHBIX IOCTOB HO3BOJISET AOCTATOYHO HANEKHO, € IO-
rpemHocTbio He Oonee 1—2 cyr ompelensTh AaThl Hadajaa Apedda
JMbjia A OYHMEHHs OT Hero osep  Bojoxpamuiuiy [3, 5]. Ilpu mepo-
CTaTKe WJIH OTCYTCTBMHM aBMAUMOHHHIX K CHYTHHKOBHIX HalbJiofeHni
3a jaty HavaJja japedda Jbia NpHHHEMaercs Haubonee paHHAS H3
JiaT, OTMEUEHHEIX Ha THAPOJOTHYeCKHX IIOCTaX B IIpefesiaX paccMar-
pHBaeMOH YacTH 03ePa HJH BOAOXPAHMJIHIILA.

OcHOBHO! aKTHBHOH CHJIOH, B3JlaMHIBalOMie#l JieAsHOH NOKPOB, siB-
asgercs Berep. JaBieniue BeTpa Ha TOACTHIAWILYIO NMOBEPXHOCTL P
nponopunonanbﬂo KBajpaTy ero CKOpPOCTH w.

P = cpw?, (7.1)
rie p — IIOTHOCTS BO31yXa, ¢ — KO(DPHUHEHT COMPOTHBJEHHS.

Paccmorper ypaBHeHHe (7.1) cOBMeCTHO ¢ ypaBHEHHSMM, onpeje-
JISTIOIMMHU CHJIBI COMPOTHBJIEHHS JIeASHOro MNOKpoBa, Bynaros [1]

BLIBEJI YCJOBHE B37IOMa JCNAHOTO TOKPOBA BETPOM B BHAE HePaBeH-
CTBa \

(Phﬂ \aw (7.2)
B KOTODOM ( — OTHOCHTEJbHOE paspyllaiomee ycujHe Ha. H3rHO;
hy; — TONmHMHA JIENHOrO NOKPOBA, CM; W@ — CKOPOCTH BeTpa, HaH-
Gonbluast H3 HaOJIOJEHHBHIX B TeUeHHE CYTOK, M/C; a — KO3(p(hHUHeHT,
yHCJIeHHOe 3HaUeHHe KOTOPOro JJisl KaxKJOro = yJyacTKa aKBaTODHH
MOXeT OBHITh pasauydbiM. [0 ZaHHHM 9KCIepHMEHTAJbHBIX Habmofe-
HHH, HAa HEKOTOPHIX CHOHPCKHX M BOJIKCKHX BOJAOXPaHHJIMINAX TOJY-
ueno a==0,018, na 3efickoM BOZOXpaHHHINe, corjacHo pabore [5],
a==0,05. I'Ioa'fomy npu paspaboTke METOAMKH TPOTHO3a Hayajla
apefiba Jpga pjs KaxAOro XKOHKPETHOTO BOJIOXPaHHJIHILA 3HAYEHHE
sroro xoabdunpenta ZI,OJI}KHO ObiTh yrotmeﬂo.
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[Ipy HaJHYHH Ha BOJOXPAHMUJIHILE XOTS OBl HeOOJBIIOrO PpsAia
nabaogenuit pakTHUeCKHX JaT HadaJa Apefipa Jbla cilefyeT HCHOMb-
30BaTh HMX JJIsl yKa3aHHOH ueju. [Ipexpe Bcero BHINOJHAEM pacyeT
pana gat mo ¢opmyne (7.2), npuHHAMas K03(Q(HIHEHT @ pPaBHHM
0,018. 3areM, yMeHpIIasd HJIH YBEJHYHBAs B COOTBETCTBHH C IOrpell-
HOCTSIMM pacyeTa 3HaueHHe KOs((HIHEHTa @, MyTeM HECKOJbKHX NpPob
no6uBaeMcs HaMMEHBIUHX OTKJIOHEHHH DacCYHTAHHHIX JAaT OT (akTH-
YECKHX. ,

CocraBJjieHHe NPOrHO3a HauaJja jJpeHida JpZa 3aki0O4Yaescs B IO-
‘CJIeOBATeJbHOM pacueTe TMPOUYHOCTHBIX XaPaKTEPHCTHK _ TAIOIIEro
JIe[ISIHOTO TOKPOBa (@ H A;) C HCHOJB30BaHHEM NPOrHO3a METEOPOJIO-
THYECKHX 3JIeMeHTOB Ha 5 cyr. [Io paccuHTaHHHM 3HAYEHHAM @ H
hs B oxHraeMOMy 3HAUEHHIO @ Ha KaXJble CYTKH IPOBEpsercs co-
orHomenre @h'" B aw? [lenb, KOrZa BnepsBHe coBMIOfaeTcs Hepa-:

BeHCTBO (7.2), mMpHHHMaeTcs 3a OXHAAaeMyl0 JAaTy Hayajaa JApedda
JbJla Ha O3epe HJIH BOLOXpaHMIHUlE. 3a6/aroBPeMeHHOCTh NPOTHO33
IIPH 3TOM oNpelensercsd NATHAHEBHOR 3abJaroBpeMeHHOCTBIO IIPO-
FHO3a METEOPOJIOTHUECKHX 3JeMeHTOB. B psize ciayuaeB u3-3a HeHa-
JIEXHOCTH IPOrHO3a CKOPOCTH BeTpa HPOTHO3B Hayaja jpeida Japia
COCTaBJASIOTCS II0 3TOMY METOAY ¢ 3ab/iarOBpeMeHHOCTbIO He GoJee
3 cyrt. .

PaccMOTpHM IpHMep COCTABJIEHHA POTHO30B IS Kynéblmeacxoro
Bomoxpanmsuma B 1982 r. ¥YcramoJjerno, uto 3pecb a=0,018. Ilo
pacyery ua 19 ampens (ra. 5, Taba. 5.7) ¢=0,11, h,=40 cM, Maxk-
cuMaJpHasg ckopocTh BeTpa 2,8 m/c. IIpE aTHX 3HAUeHHSIX MeETeOPO-
- JIOTHYecKHX 3jeMeHToB @h'2=0,70; 0,018w*=0,14, 1. e. JeBas uyacTp

3HAYHUTENbHO OoJibllie NpaBof, fApeiéid Jbaa He JOMKEH HadyaThCs.
20 ampens mo pacuery ¢=0,12; Ay=33 cM, ph’2=0,68, makcuman-

Hast cKopocTh Berpa w=—7,8 M/c. [Ipa 3TOM JieBasi 4YacTp HepaBeH-
ctBa (7.2) yxe MeHblue npaBoit (0,68<<1,09). CnenosaresrHO, B 3TOT
IeHb HepaBeHCTBO COOMIONEHO, M 3Ta HdTa NPHHHMaercs 3a AaTty
Hayana Apefida snppa. PaxTHYECKH SBJICHHE OTMEUEHO THAPOJOTH-
yecKHMH noctaMu yTpoM 21 ampenst. ITorpemHocTs pacyera COCTAaBHJIA
oaHHM CYyTKH. KpaTKOCPOUHHIA NPOTHO3 OYHIIEHHS BOMOXPAHHJHINA OT
JbJa COCTAaBJSETCS B TOM JKe INOPsJKe, IPHYEeM 3a JaTy OUHIleHHusS
NpHHEMaeTcs JeHb, koraa ¢=0, a 1;>0, T. e. JieZ NOJTHOCTHIO MOTEPSI
NIPOYHOCTh, XOTS U HE BeCh elle pacrasli. Taxoﬁ Jaen GHICTPO B Teue-
. HHE CYTOK NOJIHOCTBIO HCY€3aeT.

7.2.2. Mporuosn Havada apeiida appa
H OYHIIEHHS BOJOXPaHHJHIL C IOMOIIBIO
(hH3HKO-CTATHCTHYECKHX (3MIIHPHYECKHX) 3aBHCHMOCTEH - -

CocraBJjiedne KPaTKOCPOUHBIX NPOTHO30B Ha OCHOBE pacuera npoq-
HOCTHBIX XaPaKTEPHCTHK JIEJSHOTO IOKPOBAa JOBOJIBHO TPYZOEMKast
pa6ora, BHIIOJHEHHE KOTOpOil nenecoobpasno Ha OBM, HO moKa He BO
BCEX TEPPHTOPHAJbHEIX T'HADOMETHEHTPax 5TO BO3MOXKHO. IlosToMy
B IIPaKTHKE OCTaeTCs Ieseco06PasHbIM HCIOIb30BaHHE JLJ15 TAKOTO pona
IPOrHO30B APOCTHIX SMITHPHIECCKHX 3aBuch0c'ren.
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B ocHOBy Taxkmx 3aBHCHMOCTEH IIOJOXKeHO [2] HaxHuHe xHocra-
TOYHO TECHOH KOppeJAlHH AaT Hauana apedda Jbma u ero HCUesHO-
BEHHS C JaTaMH{ HAKOIJIEHHS TOTO KOJIHYECTBA TEIlJa, KOTOPOe Teope-
“THYECKH HeOOXONMMO AJdA MOJHOTO (HJIHM YacTHYHOro) crauBaHus. Jlis
II0JIHOTO CTaWBaHHs JIEASHOr0 HOKPOBa Y. ¢ OHpeJJleJISIETCSI npHGJIH-
2KEeHHO 110 q)opmy.ne

Y g=pahil., _ (7.3)

rae hy— cpefHsis TOJMOIMHA JbAA HA ydyacTKe BOJAOXPAHHJHINA K Ha-
qyajy TasiHus, CM; P; — ILUIOTHOCTb JbJa, TI/cM3, L — Temyiora naasJie-
‘HHS JIbAA, ,H}K/CM3

Hakomyiesne HeoOXOZHMOTO Y, ¢ BBINOJHSETCS YIPOLLEHHBIM pac-
YeTOM €XKeAHEBHOTO TeljlIooGMeHa JIeASHOTO .= NOKPOBa [0 AAHHBIM
O cpelHeHd CYTOYHO! TeMIepaType BO3JyXa C Y4eTOM AAaThl, Ha KOTO-
PYIO HNPOH3BORUTCH -pacueT ¢ NOMOIIBIO HOMOTPAMMEL, IIOCTPOEHHE
KOTOpO# onucano B IM. 6 (m. 6.4, puc. 6.6). CymMupoBaHHe NOCTYD-
JIeHHsl TellJla HAyHHAeTCsi cO JHHA, IIOCJe KOTOPOTrO BO3BPAaT OTpHIa-
TeJIbHOH TeMmepaTyphl Bo3ayxa Habumiofaisics He Goslee 3 CyT NMOAPSA.

C nmOMOIIBI0 ONMHCAHHOTO pacueTa JaThl HAKOIJICHHST HeoOXomu-
MOro Y, ¢ OIIpelessiloTCs. 3a BCe IIPOULIBle TOAbI HaOJIOfEeHHH, mocse
Yyero MOXKHO . ITOCTPOUTHL TPaHUECKyIO CBf3b 3THX AT ¢ HalJI0NeH-
HBEIMH JaTaMH OYHIIEHHS BOLOXPAaHHJMINA OT JbAa. 3a HaTy OUHINe-
HHs . (KMacCOBOrO OUYHINEHMSI») BOJOXPAHHJHKINA IPHHUMAETCS [ATa,
KOrZa OOJbIIHHCTBO THAPOJNIOTHUECKHX MOCTOB (HEe MEHee Tpex uYer-
BepTell WX KOJHUeCTBA) OTMeTHAH dasy «umcro». Takas rpaduueckas
3aBHCHMOCTh MOMKET CTPOMTHCSI KaK JJs OJHOrO BOJOXPaHHJIHINA HJIH
o3epa (NpH HAJIMYHM AOCTATOUHOrO psiza HabaomeHuil), Tak H 06006-
IIeHHAsA IS HECKOJBKHX BOAHBIX OOBEKTOB CO CXOJHBIMH YCJIOBHSIMH
(hOpMHDOBaHHSl BeceHHero JejoBoro pexuma. Ha puc. 7.1 mnoxasau
npuMep 0606IIeHHOH 3aBUCUMOCTH JJIsl HPOTHO30B OYHIIEHHS OTO JbJa
OTKPHITHIX 30H BOJDKCKWX BOAOXPaHHJHIY, NOJNYUEHHOH TO- HAaHHHIM

Habaonenu#i na Proi6unckom, IlumasiackoM, TopekoBckoM, ~KyHOBI-

meBckoM u BosrorpaigckoM BojgoxpaHuiuumiax. Kax BuAHO Ha rpa-
(buKe, AaThl HAKONJIEHHS PACCUHTAHHOI'O KOJHUYECTBA TemJa B CaMhe
paHHHe BeCHB COBINAAaOT ¢ (aKTHYECKHMH CPOKaMH  OUHINEHHS,
a B NMO3JAHHE — B CPEIHEM Ha D CyT paublie HX. DTO CBSI3AHO C TeM,
YTO TIPH pacuerax. y, § He YUHTHBAJOCH HAJMUHE CHera Ha Jabay. B To
K€ BpeMs Tako#i IpHeM MO3BOJAET B OOJNBIIHHCTBE CJAyYaeB YBeJH-
YHTh 3a0/1arOBpPeMEHHOCTh IPOrHO30B. Mcmonp3ys mnas pacuera Ha-
KOIJIEHHS ), ¢ 3a TNOCJeJIHHe 5 CyT IPOTHO3 TeMmepaTyphl BO3LyXa,
MOYHO COCTaBJIATb O rpadmxy (puc. 7.1) ¥ HpPOTHO3 OYHINEHHS
BOJIOXPaHHJIMIL CO CPeaHed 3a6JaroBpeMeHHOCThI0 7—8 CyT.

3HauuTesbHAs ONHOPOAHOCTL NpONecca Ha 3aBepuiaiolilell cTajguH
TasfiHHS JIbJA, CBSA3aHHAst ¢ mnpeobJiafaHueM TeIJIONPHXOJa 3a CYer
COJIHEYHOH pajualiiy,  CPaBHUTEIbHO MaJjl0 BapbUPYIOUIEro B 3TO
BpPeMs- TIOA BJAUSHHEM H3MEHeHHH IIOTOJbI, II03BOJISIET OTPaHHUUHTH
pacyeT CTaMBaHHEM JIbAa, HMEIOIEero TOJIIIJ,PIHY na 10 cm MeHbIne, yem
Habmonennas (b, — 10). »
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Kak BupHo Ha puc. 7.1, Takas o600uleHHas 3aBHCHMOCTh MO3BO-
JisleT BHIIYCK IIPOTHO30B OUMINEHHS BOJOXPaHHJMIL OT Jpha 6e3
HCII0Jb30BaHHsl TPOTHO3a METEOPOJOTHUECKHX 3JIEMEHTOB CO CpejHe
3a6/1arOBPEMEHHOCTBIO N0 6 CyT, a ¢ HCHOJbL30BaHHEM T4KOrO Ipo-
ruosa Ha 5 cyr — c sabnaroBpeMeHHocTbio g0 10—11 cyT. '
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Puc. 7.1. OGobumenHass CBf3b JAaTH OCBOOOXAEHHA OTO Jibja
Bomxkckux Bopoxpadmiuil W IIAMASHCKOTO  BOLOXPaHMJHILA
¢ MaTol - HaKOmJeHHS CYMMBl TelJaa, HeOOXOAUMON AJA TasHHSA
JIbla TOJIHHOMH. -

I —=Ryone 2— (Ayrane — 10 cm).

Ananu3 xona TasiHHS JIENSHOI'O IMOKPOBA BOJIKCKHX BOJOXPaHH-
JIMII TIOKa3aJj, 4To uame Bcero xpeiid sbna HauyWHAaeTCHd NPH HaKOI-
JIEHHH Y. ¢, COOTBETCTBYIOIIEH CTAaHBAHHIO Jbla TOJIIMHOA Ha 15 cM -
MHblIe HabJaiofeHHOH (A; — 15). CBA3b faT HAKONMJIEHHS TAKOTO CyM-
MapHOro TENJIONPHXOJA H JaT Hayana jpeHda Jpma NOKasaHa Ha
puc. 7.2. Ha rpacdure BhfieldeHbl CPOKH Hayajka jpeHda Jbpra Ha
OTKPHITHIX YacTSX BOJOXPAaHUJHIL W B 3aKPHTHX 3anauBax. [Hdas mep-
BOM Ipynnbl faTH HAKOIJeHHAS HeOOXORMMOrO Y, ¢ ¥ Hauaja mpelida
Jdblla B CPelIHEM COBNAJA0T, MAJA BTOPOH — JApefid 3amasgbiBaer
B cpeJHeM Ha Tpoe CYTOK. JTO CleJCTBHe HeOJaronpHsITHHX YCJI0-
BHMH [Jif BO3HMKHOBEHMS JIBHXKEHHS JbAa B 3ajmBax. [Ipm s1OoM 1
TOYHOCTb 3aBHCHMOCTH [JIi BTOPOH I'PYNIHl HHXKE.
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Takum 06pasoM, ¢ MOMOIIBI0 3aBHCHMOCTH Ha PHC. 7.2 OPOTHO3HI
Havajia apeida Jpga MOTYT NPH HCIOJNb30BAHHH MPOTHO3A METEOpO-
JIOTHYECKAX 3JEMEHTOB Ha D CyT HMeTh 3Ty iKe 386JIaI‘OBpeMeHHOCTb

;061 OTKpHTbIX 30H M J10 8 CYT — IJI 3aKPHITHIX 3aJHBOB.
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Puc. 7.2. OGoOmennas CBA3b AaTH Hauana Apelda Jbaa
(BcKpBITHS) C HaTOH HAKOIJIEHHS CYMMBl TeILIa, HEeoG-
XONHMOR JAJIsl TAsTHASA JbAa TOMMHHOHR (Amaxe — 15 cM).

1 — OTKpBITBle PafoHBI, 2 — 3aKPBITBIE 3&JHBBHI BOAOXPAHHJHLL.
e
. / ¢

HpOI‘HOSbI 1O ONHMCAHHOH METOJUKE COCTaBJAIOTCA IJISA BOJIXKCKHUX

u [{umasuckoro BOAOXpaHIfIJIHHJ, B TeueHue 25 JIeT ¥ HMEIOT YCTOI/I‘II/I- )

By onpaBasiBaeMoctb He Huke 90 %. [lpusenennsie oGoOmeHHEIe
 3aBHCHMOCTH HE€ YUYHTHIBAIOT OCOOEHHOCTeH KaXKAOro Y4acTKa BOMO-
XpaHHIHIa, [I05TOMY IPH HaJHYHH IOCTATOYHHIX MAHHBIX Habuioze-
HHUH DeKOMEHJYeTCsI CTPOHTb aHaJOrHYHBIE JIOKaJbHBIE SaBPICPIMOCTPI
~ KOTOpble HMeIOT 6oJiee BEHICOKYIO TOYHOCTb.
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I'nasa 8. Joarocpounbie NPOrHO3H
C- YY€TOM XapaKTepUCTHK
aTMocepHbIX NPOLECCOB

O6pa3oBaHue H paspylleHHe JEASHOTO NOKPOBA Ha peKax, o3epax
H BOJOXPAaHH/IMINAX — 3TO MPOLECCH, CBSI3aHHBIE TJIaBHBIM 00pa3oM
C MeTeOpOJOTHUECKHMH YCJOBHSIMH Ce30HA, KOTOpPHIe 3aBHCAT OT OCO-
6enHocTefl pasBUTHS aTMOC(EPHBIX MPOIECCOB B 3TOM ce30He. I'mapo-
Joruyeckue (HakToOph B XOJe OXJAXKIEHUsT BOTHOM Macchl W Jef006-
pa3oBanus (Takye KakK ee TEIJO3anac ¥ MPUTOK TelJsa OT Joxa, IpyH-
TOBBIX BOJ ¥ T. Il.) MIPAlOT BTOPOCTENEHHYIO POJb. JHAUYHTEJBHO
GoJibllie POJIb THAPOJIOTHUECKHX (HAKTOPOB B Ipoueccax TasiHUs H
_PaspyllieHus JeASHOrO MOKPOBa. TOJIIMHA JbJa, BHICOTA CHEXKHOTO
TIOKPOBa Ha JbAY W B GacceliHe MOIYT CYLIECTBEHHO BJHSTH HA CPOKH
BECEHHHUX JIEJOBHIX SIBJEHHI Ha PeKaxX U BOLOXPAHH/IMILAX.

WecnenoBanue moJieft aHOMaJIMH CPOKOB Jie[OBHIX SIBJEHMH Ha pe-
KaxX, B YaCTHOCTH, C IIOMOLIbIO pAa3JIOXKEHHs HX [0 eCTeCTBEHHHLIM
oproronansubM pynruuam [34, 6], mokasamo, 4TOo Xapaktep mnpo-
CTPAHCTBEHHOTO DACHpE]eeHUs STHX aHOMAJufi Ha GONbWHX TeppH-
TOPHAX BIOJIHE 3aKOHOMEDEH, a OJHHAKOBHIl 3HaK aHOMAJH¥M B KaX- -
JIOM ce30He HabaOgaeTcs B Hpenenax GOJbIIMX PETHOHOB.

C yueToM KOHKPETHBHIX reorpa@uueckux ycJOBHH Ha TepPHUTOPUH
Hallelf cTpasbl BEAeNeHH [B] 62 pailioHa, B KaXAOM H3 KOTODHIX
CPOKH JIEIOBBIX SIBJIEHHH M3 roja B roji OZHOPOAHH. OHH TOKasaHH
Ha puc. 8.1. B xaxpaom paiioHe onpefensercd 3a AaHHHIH roj TeppH-
TOpHANbHAS XapaKTePUCTHKA.

TeppuToprasbHLle XapaKTEPUCTHKH CPOKOB JIEJOBLIX SIBJEHHH Ha
pekax coceiHHX DPafioOHOB OOBIYHO CBS3aHBl MeXAy co60i10, NpuHYeM
CymiecTBeHHble KO3¢ punvenTh Koppeasuuu (r=0,6) coxpausiorcs Ha
PACCTOSTHHH MeXJAy IeHTpaMu palioHoB mpumepHo mo 1000 kM. Cie-
JOBATEJIbHO, CPOKY JIE[OBHIX SIBJEHHH 3aBHCAT OT KPYNHHIX IPOUECCOB
B atMmoctepe, pasBUBAKOIKXCA HaA OOJBIINX NPOCTPAHCTBAX H B Te-
YeHHe JJIATEJbHOTO BpeMeHH. [l09TOMYy MeTOZB TPOTHO30B MOTYT
6BHITb OCHOBAHBl Ha HCHOJb30BAHMM . XapPaKTePHCTHK aTMOC(HepHBIX
JIPOHECCOB, ApeobjafalomHuX B TeUeHHe ONpejeseHHBIX, BaxKHBIX IJIs
(hOpPMHUPOBaHHUS JIENOBHIX SBJEHHH NEPHOLOB BPEMeHH, H Ha CaMBIX
O6IINX 3aKOHOMEDHOCTSIX PAa3BHTHSI 3THX NPOLECCOB, BBISBJIEHHBIX
HCCAeOBAHUAMY 1O OOLled NHPKYJSUHH aTMochepH ¥ CE30HHBIM
IPOTHO3aM MOTOJHL.

OtcyrerBue cnocobos, [103BOJSIOIHX npeiBuaerb ¢ Ooabuiol 3a-
61aTOBPEMEHHOCTBIO. OTJAENbHbIE BOJHBI TeIIa M X0J0Ja, HaKIajbl-
BaeT CYUIeCTBEHHbIE OUPAaHWYEHHSI HA PealbHO JOCTHKHMYIO TOUHOCTD .-
M HaJeXHOCTh JOJTOCPOYHBIX IPOrHO30B.

PaspaboTka MeTofa AOJIOCPOYHOIO HNPOTHO34 CPOKOB IIOSBJIEHHS
JbJa WM Havyaja BeCeHHEero JIeL0XOJa Ha PeKax JOJKHA BKJIOYATh:

..
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1) mccnenoBaHHe YCJOBHH JeZoo6pa3oBaHus HJAH pas3pylleHH:
JIeJIAHOTO TMOKPOBA HA NAaHHOM BOAHOM OODbekTe (MJAH pekax JaHHOro
GaccefiHa), BHIABJCHHE OCHOBHHIX 3JIEMEHTOB THJIPOJOTHYECKOr0  pe-
JUMa, CJaralouinx 3TH YCJIOBHS; OTHeCeHHe NaHHOro o0bekTa K TOMY
HJIH MHOMY THIPOJIOrHYeCKOMY PalOHY ¥ 30HE II0 CPOKaM JeLOBHIX
SIBJICHHH; aHa/ M3 JIOKAJbHEIX OCOOCHHOCTEH, ecsu MPOrHO3 NOJIKEH
laBaTbCA IJIs1 OLHOTO KOHKPETHOrO y4acTKa peKH, U BO3MOMKHOCTeH
HX yueTa NpPH AOCJIOCPOYHOM - IPOTHO3e; BHIABJIEHHE BO3MOKHOCTH
yueTa BJIHSHHUS THIDOJOruuecKHx (PakToOpoB, OCOOEHHO MJs IPOr'HO3a
BCKPHITHSl PeK; : )

80 _._BO_100 120 140 160

Puc. 8.1. Palionbl OXHOPOZHOTO BCKPBITHS K 3AMEP3aHUSA PeK.

2) aHanus aTMOCGEPHBIX IIPOLUECCOB, OOGYCJAOBJIHBAIOWIUX IPUTOK
XOJIOAHOTO (TENJIOro) BO3AyXa B MHTepecylomufi pafioH (30HY) B Te-
YeHHE 3HAUUMOr0 JJifl CPOKOB MOABJEHHUS Jba- Ha pekax (CpPOKOB
BCKPHITHSI peK) Iepuoga. Takoll mepHon HaYHHAeTCsl NPHUMEPHO 3a
5—10 cyr Ko camoro paHHero-mOSiBJIEHHS JIba Ha DeKe H 3aKaHUM
BAaeTCSl HEMHOIO II03Xe CpefHelt MHOTOJeTHeHd ero Jarhl; :

3) BHISIBJIEHHE 3aKOHOMepHOCTefi pasBHTHA aTMocdepHBIX Ipolec-
COB BO BPEeMEHH, C HOMOIIBI0 KOTOPHIX MOXHO C JOCTATOYHO GOJbIIOH
3a6J/1aroBpeMeHHOCTbIO OIEHHTb HHTEHCHBHOCTb INOXOJOLAHHI OCEHBIO

(nn1¥ noTemJieHW# BecHO) B HHTepecyiollleM paiioHe 3a 3HAaUYMUMBIH -

IIepHO BpEMEHH.
drto maubojee TpyaHaAs yacts paboThl, Tpebylollias OT BBHIIOJHA-

IONEr0 ee THAPOJOra 3HAHUS OCHOBHEIX 3aKOHOMEpPHOCTEH pPasBHTHA |

aTMoc(epHBIX nporeccoB. Himke Ha KOHKDPETHBIX NMPUMEPax MOKaxKeM
NOAXOAbl K HCIOJb30BAHHIO TAKHX 3aKOHOMEDPHOCTEH B JIEHOBEIX IPO-
THO34X. :
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BamxHol 0COGEHHOCTBIO NPUMEHEeHHs XapaKTePUCTHK aTMochepHOl

LMPKY/ISUMH B THAPOJOrHYECKHX IIPOTHO3aX sBJIsieTcs O0Gs3aTeNbHOE

MX BHIPaXKeHHe B KOJHMYECTBEHHOH dopme.

8.1. MeTtojpi MPOrHO30B, OCHOBAHHBIE HA y4eTe
3aKOHOMEPHOCTEH NPoIeccOB CHHONTHYECKNX CEe30HOB

OzxHuM 43 BaXKHeHIIMX IOJNIOXKEHWH NPH aHaJW3e U NPOTHO3Ee art-
MocthepHbIX NPOLECCOB Ha NJHTENbHBIE CPOKH SIBJSETCH HX OAHO-
POLHOCTL BO BpeMeHH M NpocTpaHcTBe. [IPHHATO pacuieHsTh ATMO-
ctepHLle IPOLECCH HA eCTeCTBEHHble CHHONTHYeCKHE (€. C.) MepHOAB
U Ce30HHI.

Pacunenenve Ha e.c. HepHOLBI npousBozmTCH N0 NPHEIMNY CO-
XpaHeHHsl B TeuyeHHe HECKOJbKHX AHEH Ha IPOCTPAHCTBE 3HAUUTENb-
HOH 4YacTH CeBepHOrO INOJyIIapHs OIpejesNeHHOro xapakrepa O6apu-
yeckoro moJisi B Tpomoctepe (mo xapraM Hse). ATMochepHbie
npomecchl pacuJeHsIOTCss HA €.C. Ce30HH Io mnpeobaamanuio (70—
80 % e.c. mepHomoOB) B TeYeHHE IJIHTENBHOTO NPOMEKYTKa BpeMeHH
-IIPOMECCOB OAHOTO THNE (OLHOPOAHHIX).

HccnenoBanyde OCHOBHBIX UePT UMPKYJIALHMH aTMOc(epbl B Teue-
HHe e.c. ce30HOB [20] MO3BOJHJIO yCTAHOBHTb, YTO B GOJBIIHHCTBE
cjlyyaeB B Hauajle e. C. ce30HA HaOJIONAIOTCSH CHHOITHYECKHe IIPO-
1Iecchl, sABJAIoIHEcs NpeobaafaOMEMy B TedeHHe BCero e. C. Ce30Ha.
' TIpOoO/IXKUTENHbHOCTh CHHONTHYECKOTO Ce30HAa OOBIYHO = COCTaBJISET
TOJITOpa-ABa Mecsua, [O3TOMY, eCJH OHEHHTb «TEHAEHLHIO» Ce30Ha
o mpoueccaM XOTS OBl IepBhHIX [IBYX €CTECTBEHHHIX CHHONTHYECKHX
IEPHOAOB CE30HA, MOXKHO NOJYUYUTb IpeAcTaBjeHHe O InpeobJazalo-
_IHX mpoueccax Ha OJHH—IIONTOPA Mecsia BIepes.

8.1.1. IIporHo3 nmosiBAeHMS JbJla HA peKaxX

CHHONTHYECKHI Ce30H OCeHHM JJ e.C. paioHa, BKJIOYAIOIEro
Cegepuyto Araantuky, EBpony u 3anaguyio Cubupb, B cCpenHeM Ha-
_ uhHaeTcs 24 aBrycra u-3akaHumBaeTcsi 16 oxTabps.

Hcronp3yst OAHOPOAHOCTb NPOLECCOB Ce30HA OCEHH, MOXHO Aa-
BaTb NPOTHO3H 3aMEP3aHHs TEX DeK, Ile PaHHEE NOABJCHHME JbJa
OBIBaeT YK€ B NepPBOHl IIOJOBHHE OKTAODS, T. €. B KOHIE Ce30Ha OCEHH.
K uneny Takux pek OTHOCATCS PEKH CeBepPO-BOCTOUHHIX PaHOHOB eBPO-
nefickoit yactu CCCP u 6oapiinacTBO pek Cubupi.

Paccmorpum mpumep paspaloTKH Ha 3TOH OCHOBE METOAMKH HOJ-
TOCPOYHOTO IIPOTHO3a IOSIBJEHHS. JbJa Ha PEeKaxX CeBepo-BOCTOUHBIX
‘pationos- eponefickoii sacte CCCP. B kauecrBe OCHOBHOH Xapax-

' TEPHCTHKH aTMOC(EepHBEIX NPOHEeCcCOB NPHHHMAaeTcsl HallpaBJeHHe mepe-
HOCAa BO3AYIIHHIX Macc. MacCHl XOJOJAHOrO apKTHUecKOro BO3Ayxa
OCEHbIO OOBIYHO MPHOJHKAIOTCS K 3TOMY palony. IlosToMy BXoxIenue
3THX MacC C CeBepPa HJH C CeBEPO-BOCTOKA NPHBOAMT K HHTEHCHBHBIM
NOXOJIONaHUAM M K PaHHeMYy 3aMep3aHHIO peK. YCTOHUMBHIH 3amajgubiil
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liepesoc u TeM 0oJiee BBIHOCHI ¢ IOro- 3anaja oﬁyc.uommsaxor TeI'IJIYIO
TIOTOAY ¥ IO3JHee 3aMepsanue pex.

‘XapakTepHCTHKM HalpaBJeHHs IlepeHOCa BO3AyXa B Tponoccpepe ‘
MOXKHO MOJYYHTh, aHAJH3UPYsl KapThl Gapuueckoit tomorpadun Hsg.

JIns KOJMYECTBEHHOTO ONpe[eseHUsl CTENeHu MEePUAKOHANBHOCTH
UUPKYJISAIMA Ha KapTtax Hsp Bogenasdior [25] mBa patioma, umeromux
no MepHAHaHy o0wyio cropony (puc. 8.2). IlepBrlii U3 HEX pacrnoso-
XKeH 3amajHee Oaccefiga, AJf KOTOPOTO YUHTHIBAETCS IEPEHOC BO3-
AYIHBEIX MacC, BTOPO# BK/IOYaeT 3TOT GacceiH.

B kaxzoMm paiiOHe PACCUHTHIBAETCA CPEAHSAS BEICOTA nsodapnqe—
CKOH NOBEPXHOCTH Hsoo. M3 cpepHefi BBICOTH JJs 3ala[(HOTO pakioHa
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7N N R ANANY, . Puc. 8.2. Cxema omnpejeneRus HH-
N N AN v\ SN ‘
Yoo WA N IEKCOB LHPKYNALMH,
/ N /\_‘ N A A ,’\\ Hayepranue usorunc Ha kKaprax ATset
/ \ e\ 7 N/ \, !/ — pu samajHOM IepeHoce, 2 — IPH Ha-
; A ot A A npaBieHdH BEAYLIEro MMOTOKa Ha MNpPSIMO-
By . yroabuuk - Il ¢ ceBepo-samaga, 8§ — Opw
PSS S . HanpaBlieHuy BEAyILero IoToKa Ha Hps-
Moyroabuuk 11 ¢ loro-sanana:

Fa BBIYMTAETCS ~CPepHsis Bhicota Hy. OTa PasHOCTb H npuﬂﬂmaercsx
B KauecTBe HHIEKCa MEPHAHOHANbHOCTH [ = H;— Hs.

Jas mporuosa, HampuMep, NOSBJEHHS JbLa HA peKax ceBepO-BO-
croka espomnefickolt wactu CCCP - (Ilewope, Me3enu, Bruerpe) mnog-
CUET HHJEKca NPOH3BOJMTCHA IO paiOHaM, o0las CTOPOHA KOTOPHIX
npoxoput no 40° B. 1., 3anajguas rpanuna nepsoro paiona no 30°s. 4.,
BOCTOYHAs r'panuila Broporo pafiona mo 100° B. 1. CeBepHas rpaHuna
oboux paiionoB 75° c. ur u loxmas 35° c. ul. MHIEKC MOACYHTHIBAJCS

3a OTPEe30K BpeMeHH OT HauaJa CHHOIITHYECKOIrO Ce30Ha O_CEHH Ao -

15 cenrsi6psa. MeTon mporsHosza BKJIOYaeT (B caydasx 3HAYHTEJNbHBIX
OTKJIOHeHHH HHIeKCd MePHIHOHAJIbHOCTH OT CPeILHEro MHOIOJIETHEro
3HaYeHHs]) ydeT Takxke HHAeKca lo, paccanaHHoro 0 KapraMm OTHO-
CHTeJIbHOH GapuyecKoii Tonorpaduu HIOOO B TOM K€ MOpSAKe, KaK B
ungexc /. Kaptel oTHocuTenbHOH GapHueckofi Tomorpaduu OTpaxalor
CPe[HIOI0 TeMIepaTypy BO3AyXa B B-KAJIOMETPOBOM Cloe Tponocdepsl.
B cBsi3u ¢ aTHM JJ/15 IPOTHO3a IPH 3HAUCHMAX HMHAEKCA MEPHIHO-
HaJbHOCTH AaM 5</<(9 nam, T. e. GJIH3KHX K CPeIHEMY MHOroOJeT-
- Hemy (7 JlaM) Clle[lyeT HCNOAb30BATL YPaBHeHHE

. AD=95—145, (8.1y
'BO BCeX OCTAJIBHHX CJydasiXx — YpaBHEHUE

AD #0,351 — 1,8/,. 8.2)
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B Takom Buje MerogHkKa npuMmeHsieTcs B Teuenue 20 Jer, oHa
HMeeT YAOBJETBOPHTEJNbHEIE TOKaszarein sddextuBocTu (S/0=
-=0,74, 06ecrneyeHHOCTh AOMyCTUMOR morpemnocty 80 %).

Onucanyblfl Ble Cnocol - ONpefeseHus HHAEKCa MePHAHOHAJIbHO-
CTH MoJyuus HanboJiee IIKHPOKOEe NPHMEHEHHe B JOATOCPOUHBIX Jexo-
BBIX mporHo3ax. OgHako Heo6XOZMMO HMETh B BHLY BO3MOXKHOCTH
HMCIIONH30BAHUS B HUX H [APYTHX HONOGHHIX XapaKTePHCTHK, M3 KOTO-
puix npexae Bcero ynomsinem uHiaexkc E. H. Baunoso#i [2], xorophiit
XapaKTepu3yeT HMHTEHCHBHOCTb 30HaJILHOTO TePeHoca Ha TOoJy-
1I1gPUH.

Ilupokoe mpuMeHeHHe B MPOrHO3axX IOTFOKH INOJYHUHJIH TaKKe
unfiekcel A. JI. Kama [16]. Bobiuucienne HX NPaKTHYECKH BeleTcs
TIOCTOSIHHO, OHH NYO6JHKYIOTCS eXKeMeCAYHO CHeUHANbHBIM H3JaHHEM
Tunpomeruentpa CCCP L

Havaso m paseurHe oceHHHX aTMoc(hepHHX npoiteccos B Cubupu
u Ha JlanbueM Bocroke, a ciemoBaTensbHO, B Hauado Jegoobpazosa-
. HUs Ha pekax asmarcko# dactu CCCP cBs3aHB [JaBHBIM 06pa3oM
¢ (popMupoBaHHeM CHOUPCKOrO AHTHLUKJIOHA H €I0 OCHOBHBIX T'peb-
Heil. IeHTp cubHpCKOro aHTHUHUK/JIOHA OGHIUHO PAaclosoXeH B palioHe
03. batixan. ®opMmupoBasde CHOMPCKOrO AHTHMIMKJIOHA HauHHAETCH,
KaK NpaBMJIO, B aBrycTe, B HO3JHHX cJydasx — B ceHTsibpe [15]. 3a
Jaty Havana GOPMHPOBAHHA CHOMPCKOrO aHTHUMKJIOHA mpHHsATA [33]
JaTa ycTOAYMBOTO BO3HHKHOBEHHMS AHTHIMKJIOHUYECKOTO IOJA MEXLY
90 u 140° B. 1. (c ceBepa pafion orpanuyex 60° c. ur).

B rojsl ¢ paHHUMM CPOKAaMH IOSABJEHHS Jbfa Ha JleHe B HIose
B TeueHHe JABYX, a MHOTZA W TPex J[eKaj, COXpPaHdeTcsl aHTHIMKJIOHH-
yeckoe rnosie Haj pafionom os. Baiikaa, cpennum Tedenuem Jleus, Han
Kapckum u BapenueBrM MOpPAMH.

B ronw, korma mosiBjieHwe JbAa #a JIeHe TPOHCXOAUT INO3¥Ke
CPeIHHX MHOTOJIETHHX CPOKOB, B HIOJIe HUKJIOHHYECKAd LHPKYISAIUI
HalJI0aeTCsl Hajl BEPXHHM TeYeHHeM JIEHE!, BEDXHHM H CPEJHHM Te-
yenueMm Amypa.

[IpuBenesHni KadyecTBeHHHH aHaNu3 MO3BOJUJ BHIBHUTH B Kaue-
CTBE apryMeHTOB (IPEZMKTOPOB) HJis IPOTHO3a CPOKOB IIOSIBJIEHHS
Jbfa Ha JleHe ABe KOJHUECTBEHHBIE XapaKTePHCTHKH aTMochepHOM
nupxyasuny. Ileppast — nara HayajJa (OPMHDPOBAHHSA  CHOHMPCKOTO
aHTHLHUKJIOHA D, uJH ee OTKJIOHEHHe OT cpelHeH MHorojerHe#i AD,.
Bropas — uHIeKC MepPHAHOHANBHOCTH, NOACUYHTAHHBIH N0 NAaHHBEIM 06
aHoMaJiuu naBieHusi /5, B aBrycte. Iloacuer ero IpOM3BOAHTCS CJe-
ayomuM o6pa3oM: B pailioHax, orpanuueHHnx 80—100° u 120—-
150° 'B. 1. m 75—40° c. ul.,, CHUMAIOTCS ¢ KapTH AHOMAJHH NaBJEHHSA
3HaueHuss Ap B TOUKax IepeceyeHHs MEPHAMAHOB H napa.rmenen
uyepe3 10° mo pgoarore u 5° mo mmpore. M3 cpefHHX 3HauUeHHH ApPs
B 3amajHOM palioHe BHUHTAIOT cpefHee 3HadgeHHe APz B BOCTOUHOM
paiione.

7
! Wnpekcnt armoceproit mupkyasauun./Ilox pen. O. M. Kactuna.— M.: Hsn-Bo
T'unpomeruentpa CCCP, 1977—1987 rr. .
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KoppemuHOHHoe ypaBHeHHe mm nporHosa CPOKOB  TIOSIBJICHHS
b1 HMECT BHJ : :

AD= CIAD—l-CzlAp—}-C - | (83)

¢ AD — CDOKH IOSBJI€HHS JbAa B OTKJIOHEHHSX OT cpe,unero MHO¢
-ronerHero, C — cBOGOAHBI] .4sieH YPaBHEHHS,

3navenus Kowcbnunemos ‘'YpaBHeHHH IJ19 UeThipex yqacmoa‘
Jlensl, Bxoasmux B paionr 45, 46, 47 u 50 (puc. 8.1) ouehp 6au3KH,
Mexnay co6oit. Tax, C+=0,3 mis paiiona Bepxueit Jlensl (pauoa 45),
List ocTalbHHX pafioHoB Ci1=0,2; C2=0,1 pas Bcex paionos. Ka-'

4eCTBO 3aBHCHMOCTEH xapaKTepnsymT 3HAYEHUSI OTHOLIeHHs S/o=

=0,71... 0,75.
ITporHos mo 3TOMy MeTOLY MOXHO COCTaBJATH B Hauase CeHTH5p$!

© €O cpejHeli 3a0/1arOBPEMEHHOCTBIO OKOJIO NOJyTOpa Mecsues. Ompas-|
AbIBaeMOCTh HPOTHO30B, cocmamamuxcx Ha ero ocHoBe c 1964 ,uo

1977 r., cocrasuaa 77 %.

8.1.2, IIporHo3 BCKPHITHS peK . .

Bekpritue GonpmiuHcTBa peK CHOUPH M CEBEPHOH NOJIOBHHBI €BpPO-
nefickor yacty CCCP npoHCXOZuT OGBIYHO BO BTOPO TOJOBHHE
anpess # B Mae, [Io3TOMy CPOKH HMX BCKPBITHSI 3aBHCAT OT YaCTOThE
H HHTEHCHBHOCTH IIOTeIlJIeHHH 3a CHHONTHYECKHH CE30H . BECHBI, KO- '

TOpHIE BaukHaercs B cpefneM 10 Mapra m 3akawuuBaercs 7 mad. .

Tax, Hanpumep, mis BCKpbiTHA pexk 3anajanod CuOHPH OCHOBHBIM

yCJOBHEM SIBJISIOTCS HHTEHCHBHBIE IIOTel'IJIeH"I/IH, OXBaThIBAlOImUE Kak ‘

ropusle pafions Auarad, rie Gopmupyercs TOJIOBOJIbE, TAK W PABHHH- |

Hyl0 dacTh OacceifHa. PaccMoTpeHHe cBeieHHH 00 MHTEHCHBHBIX IIO- |
TEIJIEHAAX Yy IOBEPXHOCTH 3eMJH M Ha BHICOTe 1 KM nokasano, 4To
NOTEN/IeHHs] O6YCJIOB/IEHBl BHIHOCOM Temia ¢ I0ro-3amnafa, TPOHCXO-
IAIIEM IIPH BBIXOAE IMKIOHOB Ha 3amapnyio Cubups ¢ YepHoro u
Kacnuiickoro mopeit HIH U3 Cpezmen A3zun (npou;eccm Ioro-sanag-
HOTO THITA).

Has npoueccos I0r0-3anafHOr0 THIA XaPaKTePHO oépasoaanne
ryiy6oKo# BBICOTHOH Gapuyecko#t 0:KOUHBI HaJ €BPONMEHCKOH YacThio
CCCP u rpe6usi BblcOKOoro pnasijenus Haj Cubupsio. Ilpu stom no
BOCTOYHOH nepudepun JOKOGUHLL INPOHCXOAUT AABEKUHUS TelJa, a o
3anagHoOM -—— BTOPKEHHE XOJOLHBIX BO3AYUIHBIX Macc Ha CeBepo-3a-
najHple M IeHTPajbHble pafionnl epponefickoii yactu CCCP. Caeno-
BaTe/bHO, CONOCTABAAA KoJieGaHus TeMIepaTypH BO3ayXa B 3anaj-
Hoit CHOHMpH M B ykasaHHHX palionax esponefickoit wactu CCCP,

MOXKHO OOGBEKTHBHO ONpPEIENHTh MHH C IPOLECCAMH IOT0-3aNaHOTO

tuna. JJs 9TOro MPUMEHSIETCSl CAeAYIOIHMH NMpHeM: 32 KamIui [eHb |

Mapra NOACUHTHIBAETCA CpejHee 3HAYeHHe H3 CPeJHHX CYTOUHBIX
TeMIepaTyp BO3AyXa MO TPEM METEOPOJIOTHUECKHM CTaHIHMAM B 3a-
napno#t Cubupu (Bapuaya, Taifira, Cypryr), a Takke cpefnee 3Ha-
YyeHHe @O JABYM METEOCTaHUHsIM Ha espomefickoit uwactu. CCCP
- (MockBa u Jlenunrpan). [IHH, Korjia noBhILICHHE CPefHeH TemIepa-
TypH Bosnyxa B 3anau.Hou CH6HpH COMPOBOXKAANOCH MOHHKEHUEM
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CpejHel TeMmepaTypH BO3AyXa Ha CeBepo-3amajie H B IEHTPe eBpOnei-.

cko#t yactu CCCP, u mMpHHUMAIOTCA 3a JHH C NPOILecCaMHu I0ro-amap-
Boro Tuna. [lajee, 3a KaxXKAH# TAaKOH NeHb BHIUHCASETCH IpeBbIIICHHE
OCPe[HEHHOH 110 TPeM 3aajHO-CAGHPCKHM METEOCTAaHIHAM TeMIepa-

Typsl Bo3xyxa Hag —15°C (A@=0-+4-15°C), a 3areM 3HaueHHH A@I

CYMMHDYIOTCS 3a BCe TaKHe XHY B mapte (X A@In)

T eym .
15 : -
70 X 7
e 2
o3
A4
5
o
-5
~10 . 4
\ T~
~— \
-15% .
o 20 40 60 80 00 . 120 Ta8,°C

Puc. 8.3. 3aBUCHMOCTb OTKJIOHEHHSI OT HOPMBL CPOKOB BCKDHTHA DeK
Gaccefina Bepxue#f O6u T_oT cyMMH HNOTelJieHH# B Maprte X AGinr
€ YUYETOM BHCOTH CHeXHOro moxposa B CeBepHOM Kasaxcrane H Ha
Antae 1 aHOMaNHK AaBJeHHS B MapTe.

CpepHsis BHICOTa CHEXKHOrO TOKPOBa: / — HHXKe KJIHMAaTHUeCKOH HOPMEI Ha 10 cM
u Gojnee, 2 — HUXKe HODMBI Ha 3—9 cM, ‘3 — GJM3Ka K HODMe HJH Bhllle Hee;

4 — oTpunaTeNbHAS aHOMalHA AABAEHHs NPH HANPAaBALHUM BO3AYLIHOrO MOTOKA
¢ cesepa.

Briunciennbe TakuM 00pa3oM XapakKTepUCTHKH CYMMBH IOTelJje-

HHH JOCTAaTOYHO TECHO CBA3aHBI CO CPOKAMH BCKPHITHSI DPeK Oacced-

#HoB O6u u Hpreima. HecmoTps Ha HasnHdMe B OTHE]bHBIX °CIydasix
GOJIbIIONH TOTPEIIHOCTH, METOJ, WMEeEeT YAOBJETBOPHTEJBHYIO TOYHOCTDb
(S/o=0,67).

HpH NPpUMEHEHHH 3TOr0 MeTOAa JJISI IIPONHO3a BCKPHITHA PEK mora ’

3anaguoii CHOUPH YYHTHIBAETCH, YTO HHTEHCHBHOCTb MOTENJIEHHI
B 3TOM palioHe NPH OXHHX H TeX JKe aTMOC(epHBIX mporeccax
B anpeje 3aMeTHO BO3pacTaeT MO CPaBHEHHIO C MapToOM, eclJH Ha
HYTH TeNJbIX BO3AYWHHX Macc B crensix CeBepHoro Kasaxcrana
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IPEATOPbIX AJITaH HET CHera WJH CHEXHBIi NOKPOB HMeEeT Manyio
BBICOTY.

.Ha pxC. 8.3 moxasaH rpaduK 3aBHCHMOCTH OTKJIOHEHHH OT KJIH-

MAaTHYeCKOH HOPMBl CDOKOB BCKDHITHA pek GaccefiHa Bepxueii O6u
OT CyMMBHI NIOTeNJIEHHHl B MapTe, BBICOTH CHEXKHOTO HOKPOBA H Xapak-
TepucTHK atMocheproro nasnendss B Cesepsom Kasaxcrawe n Ha
Antae B Mapre. TounocTs 3aBHCHMOCTH XapaKTepH3yercs  OTHOIIe-
‘HueMm S/0=0,56.

OTMeTHM, UTO OTepaTUBHEE ﬂpOI‘HOSbI o 3TOMy Metony 3a 20 jer
(1965—1984 rr.) umeror ofmyio onpasasBaemocts 90 %, uTo BHOMHE
COOTBETCTBYeT NPHBEJEHHEIM 3HaueHUAM S/o.

Kpowme NepedHnC/IeHHbIX XapaKTePHCTHK aTMOChepHO# UUPKY IS~
UHH, CIeAYeT YIOMAHYTh O MOKA3aTe/lAX IOJOKEHHS OCH IUIaHETapHOM
BBICOTHO#H q)pOHTaJIbHOH 30HE ([IB®3). T'naBHEIM W3 HHUX SIBJASETCS
IIHPOTa, Ha KOTOPOH pacrosokKeHbl Te WJIH HHBe ydactku IIB®3.
Ona oTpaxkaer cTeleHb OTKJOHEHHS NEHTPA MJAHETAPHOrO -BO3LYII-
'HOTO BHXps OT reorpauyecKoro mojaioca H JOKAIH3ALMIO OCHOBHBIX
BOJIHOBHIX BO3MYIIEHHN. OTH OCOOEHHOCTH IHPKYJAIHH 3MMOH OKashl-
BAIOT ONpE/CNIeHHOe BJNAHNE HAa (POPMHPOBaHHE NPOLECCOB B IOCe-

YIOIU.PIPI CE30H BECHB], U, CJACAOBATEJbHO, Ha CPOKH BCKDPHITHS pPEK.-

Takas saKoHomngocrb BbIgBIEHa - O pek [lanpmero Boc-
Toka [18]. . ‘ :

8.2. [IporHosbl Ha OCHOBE
CHHONTHKO-CTATUCTUYECKOrO MeTOoAa

OnpuM H3 nyTeHl pelleHHsl 3aflau JAOJTOCPOYHBIX IPOTHO30B IO~
TOLBI M JOJIFOCPOYHBIX NPOTHO30B CPOKOB JIEAOBHIX fBJEHHH Ha pe-
Kax fBJsIeTCs INPUMeHeHHe CHHONTHKO-CTaTHCTHYeCcKoro Merona. Ha
3TOM IIyTH, C HCIOJb30BaHHEM BCEX TEOPETHYECKHX M HAKOMJIEHHBIX
SMIHPHYECKHX 3HaHHHA 00 atMocdepe W ee LHPKYJNALHUH, BBHIABISIOTCS
IPOTHOCTHYECKHE 3aBHCHMOCTH IIOCPEACTBOM CTATHCTHYECKOro aHa-
Jin3a MartepHaljoB HabJoneHnil. BaXHoe yc/lOBHe MOJYYeHHS YCTOH-
UHBHIX 3aBHCHMOCTEH TAKOro pOJa — HCIOJb30BaHHE TOJBKO (DU3H-
YeCKH 3HAUMMBIX NAPaMeTPOB COCTOAHUS aTMochepH!.

TlepBOi BaKHOH OCOGEHHOCTBIO COBPEMCHHBIX CTATHCTHYECKHX
METOROB IPOTHO3a SBJSETCS HCIOJNb30BaHME HEeOOJBIIOrO 4ucaa na-
paMeTpOB, KOTOPhle XapaKTePH3YIOT METeOpOJIOTHUECKHE TOJAsf Ha
Goapmux npocrpaHcTBaXx. CrocoGbl NOJNYUYeHHSI TAKUX IAPaMETPOB
oyeHb pasHoo6pasHH. K HX yHcIy OTHOCATCS pa3HOBH,llHOCTH KOMIIO-
HEHTHOTO aHaJjiu3a — PasJjokKeHHe METeOpOJIOTHUECKHX IoJiell B PAL

1O OPTOrOHaJbHHIM NOJHHOMaM UYeObllleBa, MO €CTECTBEHHHIM OPTO- -

roHajibHEIM QyHKUHAM, I0 psgaM ®ypee u no cohepuyeckuM (HyHK-
HHAM.
Pasnoxenne 6apHuecKux u TeMHepaTypme nose#i B BAIE PANOB

no moamnoMaM YeGhimleBa SIBASCTCS MPOCTHIM . YAOOGHBIM CHOCOGOM

aHAJIHTHYECKOrO Npe/cTaBieHHst 3THX mojedl [14]. Jlas ero npume-

HEHHs1  1OJIe METEOPOJOTHIECKOro 3JIeMeHTa P 331],aeTCﬂ B TOYKaX.
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TlepeceueH s NPSMOYTOJBLHOR DPEryaspHOfl CeTKH MepHAHaHOB H Ia-

pannreneit ¢ koopaanatamu x=0, 1,2, 3, ..., n;, y=0,1,2,3, ..., m..

Takoe 1oJie MOXHO IPEJCTaBHTb B BHJe CyMMBl NPOU3BeJCHHH
P(x, y)=Agp 4+ A1 ¥, (x) ¥ (y) + AW () ¥, (9) +
: + AT Y@+, AL,\F (x)‘P’ ©)- (8.4)
Kosdpdunuentsr 4;; onpe,u,e.nmo'l:csr u3

Y P (x, 9) Wi (%)% (y)

A= -2t . ' 8.5
o \Zwmzwm 8.5)
rae ¥, ¥, ..., ¥ — pysxuun (no.nnHOMbl) 3ajaHHble TakuM obpa-

30M, uYTO KaxAHi Kos(pduuueHT A;; OTpaxKaer oupereseHHoe (He
- [IOBTOPAIOIIee APYTHX) pacuperesenne 3uaveHuit P. OGHIYHO BBHIYHKC-
JsoTcs nepsble 10 4ieHoB psAAa, 4TO O6GeclnedyHBaeT YAOBJCTBODH-
TeJlbHOe COBINAJeHHE PACUETHOTO H (aKTHYECKOro moisd.

Crenyer OZHAaKO OTMETHTb, 4TO JaHHBIH COCO6 HECKOJbLKO QJop-
MajieH, TaK KaK paccMaTpHBaeMoe IOJjie pacuieHsieTcs Ha DAl cjaa-
TaeMHX (/eMEHTAapPHEIX ToJeH), NpefCTaBJIA0MEX co60f HEKOTOpHIe
TeoMeTpuuecKre MabJOHBl, KOTOPHIM He BCerfia MOXHO JaTh (uaHde-
CKYI0O HHTepIIPeTalHio. ’

- HMsbexare Tako#i ¢popMasm3alyu NO3BOJSET NPEACTaBJCHHE IIOJS
IaBJIeHHS WJIM TeMIepaTypbl C [OMOIUBIO TaK HAa3blBa€MBIX ecTe-
CTBEHHHX OPTOTOHAJNBHBEIX GYHKIHMH, T. €. HaXOXJEHHS PasJOXKeHHusd,
HMeIOmero ONTHMAJbHYI0 CXOXMMOCTb. EcTecTBEHHBlE OPTOrOHAJBHEE
DYHKUMH OIpPeleNTIOTCH HEMOCPEACTBEHHO H3 COBOKYNHOCTH MeTeo-
POJIOTHYECKHX MOJIeH.

COBOKYITHOETb TIOCJAELOBATENBHEIX 10 BPEMEHH MeTeOPOJIOTHYECKHX
moJieft MOxHO omucath [1] mocpesctBom ¢ymxumu F(f, x), rae. t—
BpeMsi, GHKCHPOBAHHOE MJIS1 KayKJOro HHAMBHAYAJbHOTO HOJSA, & X —

xoopauuaTH (x=1, 2, ..., n). CI)yHKImH F(t, x) 3anana B BUAe Tab-.

JIHIIBI UHCEJT
Fl.h F1.2’ Fl.as AR ] Fl.n
For, Fass Fasy ooy Foq

Fi.l’ Fi.2’ Fi.3) LS ) Fi.n

Te HHAEKCH COOTBETCTBYIOT 3HAUEHHSM MepeMeHHHX f M x. Kaxpgas

CTpOKa 3TOH TaGJHIBI XapaKTepU3yeT B 3aJaHHBIX TOYKAX COCTOSHHE
MEeTEeOPOJIOTHYECKOTO HOJSA B HEKOTOPHIH MOMEHT BPeMeHH.

Ha.nee NPOU3SBONHUTCA pasjioXeHnwue MHAUBHUAYAJBLHOTO IOJA H3 BCel

COBOKYIHOCTH TIOJIeH 1m0 HeKOTOpHM ¢(yHruuaMm X,(x) c xkoadduuuen-
-Tam# B(f), n3aMeHAIOUIUMHCA OT OJHOTO HOJS K APYrOMY C TeueHHeM
BpeMeHH (B HalleM crydae OT roga K rony).

BateM Hamgo Hality TakdHe O¢yHRuHH X.(x), 9TOGH HMeEJIO MecTo
COOTHONIEHHE '
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QyrKUuS X,,(x) HMEeT = IOCTOSIHHOE BO BPEMEHH pacnpejeleHue
CBOHX 3HAUEHHH B NPOCTPAHCTBE (na HJIOCKOCTH) U OIpefefisieTcs N0
IAHHBIM COBOKYHHOCTH moJsel (8.6), cBo#cTBa W OCOGEHHOCTH KO-
TOPHIX ONPENENsAIOT ee MHAUBHAyaJabHBE 'uepThl. IlosTomy ¢yHkuun
Xn(x) Ha3bLIBAIOT COGCTBEHHBIMH (DYHKIUSMM JAHHOA COBOKYNHOCTH
‘IOJIed HJIM HX €CTeCTBeHHBIMH cocTaBasgiomuMu. -C ¥xX NOMOmbIO
MOXKHO IIPEXCTaBHThb pasnoxenne B AL, HaNpHMep, NOJd aHOMAIHR
naBJieddss P, B BHAE -

PW=By+BX®)+BX.(®)+.... (8-8)
rae Xu(x) ——eCTeCTéeHHbIe cocrapafomue, B; — koahPuueHTH pas-
goxenusi. KosdbduuruenTs pasnoxenus Haxogarcsa 10 Gopmyie

Bi=Y PX,(9/% X5 (8.9)

rje i-— HHAEKC, COOTBETCTBYIOIIHH NAHHOMY [OAY; 7 — YHCIO TOYEK
HOJIsI, IO KOTOPOMY BeeTCs PasJoKeHHe.

B pas/oeHHH YHCIO cJaraeMBIX PaBHO YHC/AY TOUYEK IO, B KO-
TOPBIX CHHMAIOTCS HCXOAHBe RaHuble. OAHAKO NPAKTHYECKH CyMMa
YJIEHOB Pa3/IOXKEHHs GBLICTPO CXOMHTCS, H JU/IS ONHCAHHSA IOJS MOMKHO
OrPaHAYATHCSI HEMHOTHMH IEPBBHIMH €CTECTBEHHBIMH COCTABJISAIOUIHMH.

-Orciofa ficHa TJiaBHasi BHIrOJa IIPpUMEHEHHUSA TaKI/IX\pHS.UO}KeHI/IPI, HpI/I -

KOTOPHIX OCHOBHAf WH(OPMANUA O COCTOSHHH NOJSi BO MHOTHX TOU-
Kax COCPeloTOUHBAaeTcs B HeGOJBIIOM YHCJE ClaraeMblX, HAUJIYUUIHM
00pa3oM OTBeYalOHX NIpHPOAe 3TOro noad. s pasnoxenus mojedl

II0 eCTeCTBEHHBIM OpPTOTOHAJBHHIM cocTaBjsiomuM Ha IBM EC-

B IPaKTHKe pa3paGoOTKH METOAOB IOJTOCPOUHHIX JIEAOBHIX MPOrHO30B
B I'mppomernentpe CCCP mpumensierca nporpamma [39]. :

I'Ipn PAa3JIOXKEHHH 110 eCTECTBEHHBIM OPTOTOHAJbHBIM (DYHKIHAM
noJied aHoMasuu naaBjeHuss AP wiaum cpeaHero gabjeHHs Py mosepx-
HocTH 3eMJH, a Takke Ha ypoBHe Hsoo # Bhe, B, cpeaneM 80 % uH-

dopmManuK O moJie COAEPKHUTCH B TEPBBIX NATH-IUECTH CJlaTaeMbIX-

Pa3JIoKeHHus 1oJs.

Heo6X0AMMO OTMETHTb, UTO JJIA KakIOr0 PacCMaTPHBAEMOTO Me-
‘TEOPOJIOTHYECKOTO 3JEMEHTa BBISIBASIOTCS CBOH OCOGEHHOCTH CTPYK-
TYpPH TOJeH COOCTBEHHBIX BEKTOPOB X, BhipaxKalomyuecs B pa3sHOM
MEeCTONOJIOXKEHHH H KOJHUECTBE OCHOBHEIX OUaroB IIOJIOKHTEJBHBIX H
OTPHIaTeNbHEX 3HAUEHHI €CTECTBEHHBIX COCTABJSIOUINX Hal paccMar-
puBaeMoil TeppuTOpHell. STH 0COGEHHOCTH II0O3BOJIAIOT CYIHTb 00 0CO-
OeHHOCTAX LUPKYJSALHH, OTPakaeMblX KaxJofl H3 COCTaBAAIIEX
oJis.

Ho cux nop B HpaKTI/IKe J1e JOBEIX nporaosoa HpHMeHHJIOCb pas-

JOXKeHHe TmoJeH B paMKax paHOHOB 3HAUYHTEJbHO MeEHee HOJchq)epr

IJST KOTOPHX YINOOGHO NPHMEHATh Pa3JyioKeHHe MO TOJHHOMaM YeOHI-

IIeBa HJH O €CTeCTBEHHBIM OPTOTOHANbHHIM OGyHKuuAM. Ecau aas
GyAYIIHX HCCAENOBaHUH MOHaZOOGHTCA pPacCcMaTpPHBAThL  IOJSL MeTeo-
DOJIOTHYECKHX 3JEMEHTOB Ha Bcel moaycdepe, TO AJIs ITOro Jyuule
HCIIOJIb30BATh Ppa3JjoXKeHHe IoJied B P ®ypbe HJAH B PALH IO
q)epnquKHM byuakuuam [19].
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‘Bropoli BaxxHO# 0COGEHHOCTBIO COBPeMEeHHBIX METOAOB CHHONTHKO-
CTATHCTHYECKUX ITPOTHO30B SBJSETCA WIHPOKOe NpPHUMEHEHHE AJs BEHI-
SIBICHHSI NPOTHOCTHYECKHX ‘3aBHCHMOCTEH MHOXECTBEHHOH JIMHeHHOM
KOppensnuu ¢ IIO]J.IaI‘OBbIM perpecCHOHHLIM aHajau3oM (cM. BHI. I,

ra. 11). 3xecs HaNOMHHM JMIIb, YTO €CJIH nepemeHHaﬂ Y saBucur or
HECKOJIbKHX HE3aBHCHMBIX NepeMeHHBIX Xy, Xi, ..., Xs, TO IJsi KaXK-

ol U3 ee peanm3anuil 14 cIipaBeAJIUBO ypaBHeHHe BHLA
P —Y=C&X—X)+CX—X)+. ..+ CaXn—X.) (8.10)

Ecnu xosdpouuuenth Ci, Cy, ..., C, onpenensiorcs METOAOM HaH;
MEHBUIMX KBajpaToB, To ypaBHenne (8.10) oOGbuHO Ha3HBaeTcs
ypaBHeHHeM JHHEHHOH perpeccuu nepemennoro Y Ha neépeMeHHHE
X1, Xoy o .. Xn, a2 RKOIDDHIBEHTE! C}, Cq, ..., Cn Ha3wuBawTCA KO30-
(bnuueHTaMH perpeccui.

KauecTBO nmporso3oB N0 ypaBHEHHIO perpeccnn BO MHOT'OM oOmpe--
nensiercsl BHIOOPKOW, B IEPBYIO Ouepenp ee 00beMOM HJIM UHCJEH-
HOCTHIO. B TO Ke BpeMmsi 06beM BHIOOPKHM TECHO CBSI3aH C UHCJIOM
TPeJUKTOPOB (HE3aBHCHMBIX MEPEMEHHEIX).

Onenka cOOTHOUIeHHSI o6BbeMa Bbldopxn, qncaa npeam('ropoa H
3HayeHH! KO3(dHUUHEHTa MHOXECTBEHHOH KOPDPEJISUHHM OOGHYHO BHI-
IOJNHACTCS C HCHOAb30BaHMeM Talbi. 8.1, 3aMMCTBOBaHHOM H3 pa-
Bort [3].

Ta6/mi§a 8.1

MunumanbHbe 3HAYEHHs KO3 GHIMEHTA MHOMXKeCTBEHHOM Koppeasmun P
pas 5 %-Horo ypoeHs 3HaYHMOCTH !

)

Yneno Uncyao npelHKTOPOB

ciyyaes =

B BLIGOpPKE 1 ° 3 4 5 6 8

- 3y

20 0,444 0,545 | 0,615 0,670 0,717 0,787 | 0,826
22 0,423 0,520 0,587 | 0,641 0,686 0,726 0,794
24 0,404 0,498 0,563 0,615 0,660 0,699 | 0,765
26 0,388 0,479 0,542 0,592 0,636 0,674 0,739
28 0,373 0,461 0,523 0,572 0,614 0,651 0,715
30 0,361 0,466 0,506 0,553 0,595 0,631 0,693
35 0,334 0,414 0,469 0,514 0,552 0,586 0,645
40 0,312 0,387 0,439 0,482 0,518 0,550 0,607
47 1 0,294 1 0,365 0,414 0,455 0,490 0,520 0,574
50 0,279 0,346 0,3% 0,432 0,465 |- 0,495 0,545
55 0,266 0,330 0,375 0,412 0,444 0,473 0,522

Ot6op nauboilee 3HAUMMBIX [Jsi TNPEACKAa3HBAEMOrO  SIBJICHHSA
npenckasaresefi (IPeJMKTOPOB) M3 UHCJIa BO3MOXKHHX (HaIpHMep, H3
K09 DHIHEHTOB DPa3JOXKEHUsI TIO0 €CTECTBEHHBIM COCTABJSIOIUM IO
aHOMAJIMH [IABJICHHA y NOBEPXHOCTH 3emin)  BHIIOJNHSETCA C IIO-
 MOWIpIO JIHHefiHON NoIaroBoii MHOXecTBeHHOH perpeccuu. CyTtb 3Toft

NPOUeAYPE COCTOMT B HOCHENOBATENbHOM O0T0Ope M BKJIOUYEHHH
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‘B YpaBHEHHE perpeccuy TeX M3 NPEAUKTOPOB, yUeT KOTOPHIX B HaH-
OosblIell cTeNeHHW yMeHbIIaeT CyMMY KBaIpaTOB IOTPELIHOCTEH HPO-
BEPOUHEIX NPOrHO308. [Ipomeaypa or6opa MPOM3BOAMTCS A0 TeX IOP,
moKa JiH0O INpeKkpaTuTcs Bo3pacTaHue Ko3Gh(HIMeHTa MHOXKECTBEH-
HOH xoppeasuuHu’', T: e. [afbHelllee YJydulleHHe HPOTHO30B CTaHO-
BATCS HEBO3MOXKHBIM, JIH60 HYHCIO 4JICHOB YyDaBHEHHS PerpeccHH
JOCTHTHET HpPeAeJbHOrO 3HAYEHHMs!, ZONYCTHMOIO HDPH JAAHHOM ofbeMme
BHIOODKH.

ITosyuenHOe ypaBHEHHe PErpecCHH COOTBETCTBYET MaKCHMAaJbHOMY
BO3MOXKHOMY KO3(Q(HIHEHTY MHOXKECTBeHHOH KOPPEAALMH ¥ MHHH-
MaJbHOMY BO3MOXKHOMY OTHONICHHIO S/C, SBJIAIOMEMYCS KpHTepI/IEM

- IPUMEHHMOCTH MeTOja.
Onucangas NpomeAypa pealmnsyercsi IpH TPEX # fonplieM duCTIe

IPENHKTOPOB ¢ momompio BM mo cnenuanboli nporpamme, npuse-
JleHHO# B pabore [32]. :

-B MPAaKTHKE CHHONTHKO-CTATHCTUYECKHX TIPOTHO30B HaUISJ IPH-
MEHeHHe TaK¥Ke METOJ HUCKPHMHHAHTHOTO aHaJjiHu3a, HauboJsee HOJHO
OMMUCAHHBIA OPUMEHUTENBHO K 3a7avyaM JieJJOBBIX IPOrHO30B, B pa60Te

[40]. OcroBHast cyTb €ro COCTOMT B TOM, YTO B IIOJ€ 3HAUEHHH Me--

TEOPOJIOTHUYRCKUX 3JJeMEHTOB BBIABJASIOTCS HEHOCPEACTBEHHO COCTAB-
JSI0IHe, CBS3aHHBIE TAaK WM HMHaye C NPOTHO3HPYEMEIM: SIBJCHHEM.
Jus sTOrO BCe Ciyuaw, HaDHMep, MOSBJIEHMS Jibjla Ha JAaHHOM yda-
CTKe PeKd HJH B JAaHHOM pafioHe pasiensiloTcs Ha KJaIacchl. Ilpu
pealpHO  HCHOJb3yeMBIX DsAax THAPOJOTHYECKHX H MEeTeopoJorHie-
ckux HaGmoxenw#n 3a 30—50 JjeT geseHHe BO3MOXKHO TOJbKO Ha JIBa
HIH, B JydllleM cjaydae, Ha ,;TPH KJacca COOTBETCTBEHHO paHblle H
NO3XKe HOPMHL ([Ba KJacca) MWJIH OKOJO HOPMH, paHblle H IO3XKe Hee
(Tpu xJacca).
3aTeM BO BCeX TOUKAaxX HOJS METEOPOJIOTHYECKOTO 3JeMeHTa OIpe-
JesifieTCs paccTOsiHHe (PasHOCTb CPelHHX 3HaUeHHH) MexJy KJac-
camu. ITockoabky ycTofiunBoe pellleHHe 3aLaYH MOXKeET OBITh HOJLYYEHO
TOJIBKO  €CJM YHCJO CAydyaeB B BLIOOpKe INpeBBILIAET YHUCJAO CTAHIHH
(To4ex) moJs, a 3HAUEHHS NAHHOTO 3JIeMEHTA Ha COCELHHX CTAHIIHIX
He AOJIKHEL. OBITH CBsI3aHBL. MeXZLy co0olo, ceTb BhIGHpaeTcs [OCTa-
_Touno penkasi. Tlpm srtom BHensiorcs HauOoJee HHODOPMAaTHBHEIE
CTAHIVM, T. €. TaKHe, TJe yKasaHHoe paccrofnue Haubosbmee. OHO
00bluHO XapaxTepusyercs O =d2/o%, T. e. OTHOLICHHEM CDPEIHEro

KBajapara paCCTOHHHH Mexay KJAaCCaMH K obmel JUCIEPCHH IO BCeH
COBOKYIIHOCTH B l TOYKe. ~

Pemnenue 3aj1a4u. AHCKPHMHHAHTHOTO aHaju3a COCTOHT B pemeHHn‘
- ypaBHEHHA ‘

(R* —WR)Cy=0, @.11)

! KosddunuesT MHONKECTBEHHO} XOppeisuus 00f3aTelbHO YYHTHBAET BO3pa-
CTaHHe YHCJA CTeleHeH CBOGOAB! C BKJIOYEHHEM HOBEIX MEPEMEHHEHIX, a BO3pacTa-

HHE €ro CJeAyeT CUHTaTh HperaTHBU.II/IMCS[ KOTAA OHO GyIeT He NpeBHIIATh Bepo-
SITHYI0 IIOTPEHIHOCTh BEIYHCJAEHHS R.
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rge R* — MaTpuma cpeJHHX KBaJPaTHUYECKHX = DAacCTOSHME MeXny.

KJaaccamMu, R — MaTpula CpeJHHX XBaJApaTHYeCKHX PACCTOSHHH IO
Bcell COBOKYNHOCTH HCXOJZHHX JAHHBIX. :

B pesyabrarte pemenus ypaBHeHus (8.11) moaydaem coO6CTBeHHbIE
3HayeHHs As H coOCTBeHHble BeKTOpPH (5. Ecau nporuosupyemoe #B-
JieHHWe pa3/iesieHO Ha JABa Kjacca, HCHOJb3YETCA TOJbKO IePBHIH 4jeH
pa3/I03KeHHs, COOTBETCTBYIOILHH MaKCHUMAaJbHOMY 3HaueHHIO A, €CIH
JeJleHHe BeJOCh HAa TPM KJacca, B pacueT BK/IOYAIOTCA IepBHE [Ba
yjleHa pasJIoKeHHs.

TakuM 0GpasoM, XapaKTePHCTHKOM LEJNOTO IOJf MeTeopOJIorHYe-
CKOTO 3JeMEeHTa Ha NOJyLIapHH C TOYKH 3DEHMSA €0 BJHAHHSA HA H3Y-
yaeMoe SIBJIeHHE MOXKET CJIYXKHTb 3HaueHHe OXHOI'O NPeAMKTOpa, TOU-
Hee, MHOTOJETHHH psf aTHX 3naveHmil. Takoll ©oAXOX IO3BOJsSET
YVUUTHIBATb BIIHSHHE TOJIefl CPeIHHX MeCAYHHIX 3HAYEHHH MeTeopoJo-
PHYeCKHX 3JEMEHTOB 3a HECKOJbKO NPeXLIeCTBYIOLIHMX MECsHLEeB, NpPH-
MeHfSl K BHIABICHHBIM NPEIMKTOPaM IPOUEAYPY NOWIArOBOH MHOXKe-
CTBEHHOH perpecCHH.

Ilpun paspaboTke MeTOHOB NPOTHO30B C HCIOJNb30BAaHHEM CTaTH-
. CTHUECKHX Cmoco60B cxarusa uuopmauud H or6opa nHaubosaee HH-

(GOPMATUBHLIX TNPEIUKTOPOB BCErJa CYUIECTBYeT ONACHOCTh IOTEPH -

npencraBjieHHss O (DH3HYECKOH CYIIHOCTH BBHIAIBJEHHOH 3aBHCHMOCTH
H B3aMMOJeHCTBMS YUHTHIBAEMHIX €}0 MHOTOYHCJEHHBIX (aKTOpOB.

BrisiBjieHHBle - CBA3K MOIYT HMETh OTYAaCTH CJaydalHBIH Xapakrep
H OHTH CBOHCTBEHHBIMH TOJIbKO NaHHO# orpannueHHofi BmGopke. [lo-
5TOMY BaXHOe 3HaueHHe INIPH OLEHKE CTATHCTHYECKHX .3aBHCHMOCTEM
uMeeT NPOBEPKa UX HaJeXHOCTH Ha He3aBHCHMOM p#Azxe. Takaa mpo-
BepKa NPH OPPAHHUYEHHOCTH DANOB HCXOXHBIX JaHHBIX BechbMa 3aTPy.-
nutenpHa. [IpakTuxyomascs o6eYHO NPOBEPKA Ha TPeX—IATH TOfaX,
He BXOASANIUX B DPAN, HCIOJNB30BAHHHIA A8 pa3pabOTKH MeTona, MO-
KasareJbHa TOJNBKO €CJId B 3T IOAH HabJIofafuch KpPylHblE aHOMa-
JIHH CPOKOB JIeJOBHIX SIBJICHHH.

HexoTopyio HONONHATENbHYIO YBEPeHHOCTh B YCTOHUHBOCTH BHI-

ABJIEHHOHR 3aBHCHMOCTH MOXKET JaTb OleHKa ee C MOMOLILIO Koa(pdH-
uueHTa nporuocruuyeckoit madopmarturoctn (KITH). dasg ero onpe-
jgenenus [31] Koa@QHUHEHTH ypaBHEHHS perpecCHd BBIYHCIAIOTCH
AJs psifa, U3 KOTOPOrO HCKJIOYeH OJMH 4ieH (rOA), KOTOPHI pac-
CMaTPHBaeTCsl KaK HEe3aBHCHMBIH, W 110 MOJYYEHHOMY YPaBHEHHIO HJs
HEero cocTaBJ/sieTcss NPOBePOYHHH mporHo3. [IoBTOpSs aTOT pacuer mjs
Kaxkjoro ujeHa psjma, NoJydaeM .psj TPOTHO3HPOBAHHBIX 3HAUEHHH.

Onu xoppenupyioTcss ¢ (GakTHIECKHMH 3a Te e TOAb, a Koapdu-

nHeHT Koppensuud u sBiaserca KIIW mna panHoro ypaBHeHHS.

IlpuMeHeHue 3TOro NmpHeMa BCe JKE He MOXKET 3aMeHHTb IPOBEPKY
Ha He3aBWCHMOM psige Habsaroperuit. [losToMy B HacrosimeMm Pyko-
BOACTBE HHXKE INPUBONATCA TOJBLKO NPUMEPH METONOB, NPOLIENIUIHX
6oslee WK MeHee NJUTEJNLHYIO NMPOBEPKY B ONEPATHBHON NPAKTHKE H
IOKAa3aBUIHX YCTOMUYMBEIE MOJOXKHUTEJbHEE PE3yJbTaThl IPOTHO30B HA
HE3aBUCHMOM MaTepualle.

C yueTOM BO3MOXKHOCTEH COBPEMEHHBIX CTATHCTHUECKHX METOJOB
H OIbITa HCCJEAOBAHHST aTMOC(EPHBIX NMPOLECCOB AJd IesneH JeTOBHIX
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nporaosoB B ['mppomeruentpe CCCP paspa60TaHa METOAMKA JOATO-

CPOYHOr0 MIIpOruosa CpOKOB JIeILOBbIX SIBJIGHHH Ha eJIHHOH OCHOBE, KO-
" TOPYIO COCTaBJISIOT:

— CHHOIITHYECKUH aHaJIu3 npou,eccos oﬁycnommaaloumx 3aMep-
3aHHe PEK, IIO3BOJ'IHIOHJ,I/II/I BBILEJ/JHUTh B CeBepHOM noJqyuiapun Xxapak-
TepHble .(3HaYMMble) PaflOHMI, T. €. PafOHB], B KOTOPHIX Pa3BHBAIOTCH
npoueccm HpI/lBOlIHHI,He K paHHemy. Hag MIOo3LHEMY BO3HAKHOBCHUIO
JIEAOBbIX HBJIeHI/II/I

— OIpeJeJieHHe KOJIHUYECTBEHHBIX XapaKTEPHUCTHK aTMOC(beprIx
NPOILECCOB B 3THX pa;glonax C IOMOIIbIO pasnomemm COOTBETCTBYIOIIUX
METEOPOJIOTHYECKHX ITOJIeH IO €. 0. C. HJIH HosuHoMaM UeGhliieBa;

~— MHOXKECTBEHHasA KOPPEJIHH,I/IH )i peI‘peCCI/IOHHbII‘/’I a”HaJu3 JaJd
BLISIBJICHHST 3ABUCHMOCTH CPOKOB JICILOBI)IX HBJIeH[/II/I oT KOS(quHILPIEHTOB
pasJjioKeHusA METEOPOJIOTHYECKHX noJsied.

. Tlpm pa3paGoTKe METOMOB AOJATOCPOYHOrO NPOrHO3a CPOKOB Jie- -

ZIOBBIX siBleHu# Ha pekax CCCP OCHOBHBIMH IIPEIHKTOPAMH SBJSIOTCS
XapaKTePUCTHKH aTMOC(EepHBIX IPOIECCOB HaJ  CEBEPHBIM ITOJYIHA-
pHeM B MecdAlax, NPeALUIECTBYIOMNX. 3THM SABJEHHAAM. UTOOB 0O BO3-

'MOXKHOCTH OXBaTHTh BCe pa3HOOOpa3He TAKHX IIPOILECCOB, HEO6XO-

JHUMO aHaJ/H3 NPOBOJHUTb Ha 6GOJbIIOM HPOCTPAHCTBE, HA HECKOJbKHX
yPOBHAX, BKJIOUaf CTpaTocq)epy, ¥ 32 AOCTAaTOYHO 3HAUUTeNbHbLIE
HEePUOILl BpEMEHH.

Huxe 6y11yT paccMOTPeHHl KOHKpeTHBle METOJHKH, paspaboTaH-
HBle Ha 9TO{ OCHOBE [Jist TIPOrHO3a CPOKOB NOSABJEHUS JibAa M HawaJsa
BECEHHEro JIeJ0X0a Ha peKax, 00pasoBaHHA H DpaspyIIeHHs nea;{-
HOTo IIOKPOBa BOAOXPaHHJIHIIL. :

8.2.1. HdoarocpoyHblii IPOrHO3 NOSABJEHHS JbJa Ha peKax

Cpoku nosABJeHHsl JbJa Ha pekax CHOHMPH H ceBepa eBPONEHCKOH
yacta CCCP . 3aBucar or aTMOC(b'eprlx NPONECCOB, PasBUBAIONINXCS
B OKTsA6pe. [Ipy ananuse ycjoBu# NOSIBJAEHHS JbJa HA OOJNBIIAX PeKax
CHOMpH yCTaHOBJIEHO [36, 38], 4TO MJA HOMyYeHHMs] IPOrHOCTHIECKHX
yKa3aHuA HAa OKTAGPbL JYUIle BCEr0 HCHOJIb30BATh XaPaKTEPUCTHKU
atMoc(epHON LHUPKYJIAIME 32 HIOJb H aBrycT. CBS3b CHHONTHUECKHX
HPOLECCOB HIOJISA U OKTAODS BHIABJCHA HE CJAyYaHHO, e€e BHIABHJH HC-
CMe/IOBAHHS CBASH MEXJy AHOMANMAME TEMNEPaTyphl OTHSABHHX Me-
csnes [4].

Ha ¢opMupoBaHHe TeMmeparypHBIX YCAOBHE OKTSIGpS H CPOKH
HayaJjia Jjiefoo6pasoBanus Ha pekax CHOMPH HECOMHEHHO B H3BECTHOH

CTeNIeHH BJIHSIET TEPMHYECKOE COCTOSIHHE M Xapakrep aTmoccpepHom
" NUDPKYJSLHH BCEr0 CEBEPHOTO IOJIYHUIAPHS B HIOJE. -

Onunako cTerieHb BJIHSIHHS MX B DPasjHYHBIX PafiOHAX HEOJZUHAKOBA.
[T03TOMy MMEeT CMBIC/ BKJIIOYATh B NPOTHOCTHUECKYIO CXeMy B Kaue-
CTBE apPryMeHTOB (IPeIAHKTOPOB) TOJBKO HHQOPMANHIO H3 PaiiOHOB,
BJIHAHHE KOTOPHIX HaubOoJiee cHIbHO. Takue palioHH MOKHO Ha3BaTh
XapaKTePHBIMH HJIH JHHAMHYECKH -3HauuMbiMH. s HMX BBIABJICHHS
BBIIG/ISIIOTCA TOAbL C PAHHMM H TOAbI C NOSAHHMM TNOSBJEHHEM Jbla Ha
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pekax paccmatrpuBaeMoro GacceifHa, T. €. Te TOABI, Korga Ha GoJb- -
IIHHCTBE PeK OTKJOHEHHE CPOKOB IOSIBJEHHS JbJa OT HOPMEI IPEBH-
imaJso BepositHoe ero 3gauenue (0,674 o). ‘
' Hns Kax o Tpynnel JieT pacCMaTPHUBAIOTCA MOJIS aHOMAJIHH [ aB-
JIEHHSl B TeMIepaTypbl BO3AyXa Yy IOBEPXHOCTH 3eMud, noas Hsyp H
Hipo. CpaBHenHe ABYX rpyImN KapT NO3BOJSET BHISBHTb PaHOHH, Tie
5TH TOJISI MMEIOT NPOTHBOIOJOXHBIE 3HAKH B IOAbI ¢ PaHHUM M IO3J-
HUM IIOSIBJIEHHEM JbJa. DTH PalOHH M IPHHUMAIOTCS B KauecTBe 3Ha-
YUMBIX, B HHX ONPEAENAIOTCS B HajbHeHlIeM XapaKTePHCTHKH IIOJd.

B kauectBe mpuMepa IpUBEAEeM INOPSAOK pa3palboTKH METOIHKH
JOJITOCPOYHOIO IIPOTHO3a TOsBJeHHs Jbfa Ha O6u u Hpreume [36].
XapakTepHblfi pafioH II0 MOJSIM aHOMAaJIMH KaBJeHUS BBLISABJIEH B Ipa-
uupax 50° 3. 1. — 10° B. 0. ¥ 75—50° c. ., 1. e. Hay CeBepHO# ATiay-
THKOM.

3a xapakTepHCTHKY aTMochepHOH uupxymuuu IPUHIMAJNCh
- Ko3(ppuUMeHTH pa3jIOXKeHHS MoJeH aHOMaJUM NAaBJCHHS B HIOJE IO
€CTEeCTBEHHBIM COCTaBJSIOIHM B yKasaHHOM paioHe. IlJas mosyuyeHHs
KO3(pHUIHEHTOB Pa3JIOKEHHST CHHMAaJHCh 3HAUCHHsT AHOMAaJHM AaBJe-
HHS 32 Kaxzawi rox B 20 Toukax Ha IepeceyeHHH MePHAMAHOB C Ila-
paluiensiMu cHauasa mo 75° ¢. . Ha mepecedennu ¢ 50, 30, 10° 3. 1.
u 0, 10° B. ., a 3aTeM aHaJoruyxo no 70, 60 u 50° c. w1, mocste 4ero
npuMeHsiachk nporpaMma [39].

Has onpenenennss mnpPOTHO3HPYeMOi ﬂ;arm nosiBjeHusl Japaa AD
(B OTK/IOHEHHSX OT CPEJHMX MHOTrOJIETHUX) IOJyYeHbl YpaBHEHHS
perpeccud, KyJna B KayecTBe HE3aBHCHMBIX MePeMeHHBIX (IpeduKTO-
POB) BKJIOUEHBI IOJYYEHHbIE Koscpcpnuueum pasnomenuﬁ oA aHO-
- MaJIuK LAaBJEHHSA 32 HIOJb.

VpaBHeHHe AJs IPOTHO3a CPOKOB IOSIBJEHHS JbAa Ha pekax OO6b
u VpTHIO uMmeeT o6muil BUA:

AD=C+C\B, +C;B;+, . .., Cy,Bi, (8.12)

rae Ci, .., 10— KoadduuyenTn ypasHeHus, By, .., 10— ko3 duuventH
PAas3JIoXKeHUs MOJIS aHOMAJHH AaBJeHHs HaJ ATIaHTHUECKHM OKEaHOM
B Hioje. 3Hauenuss KosbhduuuentoB ypaBHeHus (8.12) mpuBemeHH.
B 1a6Ja. 8.2.

3Hauenus S/¢ COOTBETCTBYIOT KoacpqmuneHTaM Koppeasinuy, 3Ha-
YHTEJbHO NPEBLIUAIOMHKM yKa3aHHHe B Taba. 8.1 npejenbHble RIS

- HecJqy4yafiHOH CBSI3H IpH JNaHHOM oO0beMe BHOOPKH (49 ujeHOB) H
IIECTH HPEIUKTOpax.

[ToxasarenbHo, uro pas O6u y nyskroB MoauanoBo;, Koanaiueso,
AJlekcaHapOBCcKOe, HAaxXOAAMHXCA B ONHOM H TOM Ke paiioHe 31
(puc. 8.1), st K03 duureHTH HMeIOT 61U3KHe 3HaYeHHs. Takxe cxol-
Hble 3HaueHns Ko3hdunmentos  ans O6u y Cypryra u Hpruima
y Yerb-Mmnma, ToGoabcka, XanTh-MaHcuficka, Haxoasmuxcs B pai-

~OHe 34. 3aMeTHO OTJIMYAIOTCS ypasrenus ansa Okra6pnckoro na O6wu,
Tle 0Ka3aJI0Ch NOCTATOUHBLIM MCIIO/b30BaHHE UeTHIpeX Koa(duuyueHToB
pasmoxenus: (paion 37), [laBnogapa u Tapw Ha I/Imeme (paiton 33),

rne BMecto Bg okasancs sHauuMbiM Bio.
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Tabauya 8.2 ,
_Kosq)cbuuneﬂm ypaBHeHuWil Jia NPOrHosa nosiBaeHHs Jabja Ha O6u n HMprbime

Pexa TlysKT ¢ | ¢ Cs Cs c, Cs Cio | SJo
O6b ' Moawanoso [—O0,13] .0,41]-1,19 | 0,93] 1,13[—0,20 0,64
) Koannameso {—0,81} 0,52} 0,99 { 1,09] 1,00|—0,73|" 0,73
Asekcanp- —0,06] 0,52| 0,94 0,72] 0,85)—0,79 0,76
DOBCKOE .
Cypryr 0,27] 0,40{ 0,97 | 1,19] 1,16] 0,01 0,67
- OkTtabpeckoe| 1,71] 0,42 0,89 | 1,34] 0,22 10,75
Hpreim IlaBaogap 0,61 0,34f 1,46 {—0,22{—0,30 —3,69] 0,69
Tapa —0,98]—0,11] 1,04 0,28] 1,07 —2,53] 0,69
Yers-Umum  (—1,64] 0,37( 1,30 | .0,87] 1,38] 0,36 0,75
Tob6ouabckr —1,49{ 0,29 1,09 | 0,72} 0,17 0,84 . 10,70
Xaurtsl- . 2,36] 0,38} 1,15 1,65 0,57 0,21 0,75
Mancuiick ‘

O6mui xapakTep ypaBHEHHH, IOJyUeHHBIX [l Bcero Gaccefina, u
6/n3Kue 3HayeHUd K03(D(UIHEHTOB NPOTHOCTHUECKHX YpaBHEHHH HJd
TYHKTOB BHYTPH. KaxKJAOro pakoHa TNOATBEPXKIAIOT HecayyaHHOCTB
BBIABJICHHOH 3aBHCUMOCTH. [IpuMeHeHHe MeTOMa B ONEPATHBHOH Ipak-
THKE B TeUeHHE BOCHMH JIeT NMOKAa3ajo, 4TO OH MO3BOJIAET COCTABIATH
IPOTHOSHL HA MOJTOpPA Mecsna paHbllle, YeM IO IPHMEHABUIEMYCA pa-
Hee MeTOHy, DM NPUMEPHO TOH e TOYHOCTH W HameXHocTH. Ompas-
JABBAEMOCTh NPOTHO30B, BHIYLIEHHBIX MO 3TOH MeToauKke 3a 1979—
1988 rr., cocraBuia 84 %.

Anaus nosefi aHOMaJMH [aBJeHHs H TeMOepaTyphl BO3AyxXa

B HIOJIe, NIPOBEJAEHHBIH NPUMEHHUTENLHO K CPOKaM MOABJEHHS Jibjla Ha

CeBeproit [IBume, moxasaj, 4To XapakTepuni#i (3naummbiil) pakion

" pacnonaraercs B npeienax or 30 mo 110° B. 1. n ot 40 mo 75° c. .,

T. €. OXBaThiBaeT Gojbinylo 4acTh eppone#ickoii yacth CCCP u Cu- .

6upH, a TakxKe MOpsA 3amajgHoro cexropa Apkruxu [13]. -

~JaapHelimee paccMoTpeHHe K03(DOHIMEHTOB pas3fioKeHHS 3THX
IoJiell TIOKa3aJ0, UTO NPOIECCH, KOTOPHE OTPaXaioT MepBHe JeTHpe

ko3 HIHeHTa 10Jg aHOMAJHH naBjenus (B), By, Bs, Bi) oxasbBaioT
CyNIeCTBEHHOE BJHMSHNE Ha CPOKHM HOABJCHMSA JbJa, a M3 Kosbhuunen-
TOB II0JIf AHOMAJHH TEMIEPAaTypE BO3AyXa cymeCTBeHHo BJHSIOT
TOJILKO BTOpOH u trectoil (Be, u Be, ).

ITocko/IbKY M3BECTHO, UTO IfOJIST AaBJEHUS H TEMIEParyphl Bosnyxa
B3aMMOCBSI3aHbl, MPeXJAe YeM BKJIOYATH KOS(DOHIHEATH PasJoKeHHS
[0JI TeMIIePaTypH B YPaBHEHHE perpeccuH, GBUIH BHIUHCJEHHB KO3(-

(unueHTH MapHO# Koppeasuuu B, u Be, € KaXIBIM H3 UeThIpex KO-:

3 pHIHEHTOB Pa3JioKEHH TSI aHOMaJIHH AaBiaeHus. KosdduinenTst
KODPEJISINHA OKAa3aJHCh He3HAUWTeJbHEIMH M Bce IHeCTh IIPeAHKTOPOB

OBUIM BRJIIOYEHB B ypaBHEHHUSA perpeccm1 KOTOpHE uMelT 06r

IIIHH BHO: .
AD C+C B +CgBQ+CaBa+C4B4+C5322+CsBsz ' (8 13)

! Paspa6oTKa MeTola BHIIOJHEHA Ha MaTephanax 3a 1938—1977 rr., 910 103BO-

AT yuecTh TaKoe YHCHO npeickasarencii (Tabn. 8.2).
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3nech AD onpenessiinch AJs OTAeJbHHX nyHkToB Ha Ceseproii [puse,

3gavenuss Koa(pdunuento ypaBHeHus Ci, Ci ... Cg ‘TIPUBEJEHEI

B taba. 8.3.

Tabauya 8.3 .

KosdHumenTs. ypaBHeHHH 1JIs NPOrHO3a nospienus ibjaa na CesepHodt Jpune

Peka TIyHRT (o C C, Cs C, Cs Cs S/o

CeBepHast Kornac -3,51 1,3 1,7 |—1,1} 1,4 {—0,2(—1,3( 0,65

JBrHa Yers-Kypoe | —1,5( 1,4 {-1,5 {—1,3{ 1,4 |—0,21—1,4} 0,59
A6pamkoso | —4,2| 1,3 1,3 |—1,4] 1,1 {—0,3|—2,2 0,61
Hyxnsaa —4.,6| 1,3 1,2 |—1,4] 1,1 |—-0,3{—2,1] 0,56
Tolima :
Cuznopos- —-2,4] 1,3 11,3 |—1,4] 1,2 |—0,2{—2,1| 0,62
cKas
HBuuckuil —4,0{ 1,8 { 1,1 |—1,5} 1,1 |—0,3}|—2,3( 0,62
Bepesnuk . _
Yers-Iluuners | —2,6{ 1,0 | 1,0 {—1,7| 0,4 |—0,4]-2,8] 0,69

W3 paHubix Ta6Juubl BUAHO, uTO KO9(DGhHHUEHTH ypaBHeHHH NJs
BCeX IYHKTOB OJIH3KH, IIOCKOJBLKY BCE OHHM BXOXAT B OJHH paﬁOH
(pa#ion 2 na puc. 8.1). -

OnepaTuBHbIe TPOTHO3H, COCTABJIEHHEIE O 5TOH MeToauKe B 1973—
1988 rr. ompaBaamuce Ha 80 %, u9ro COOTBETCTBYeT MpPHBEJECHHOH
B tabaune xapakrepuctuke S/o.

8.2.2. Jloarocpounslii DPOTHO3 BCKPHITHS PeK

OCHOBHBIE TOJIOXKEHHS CHHONTHKO-CTATHCTHYECKOTO MeTosa, H3J0-
2KEHHEIE BHIIIE, TOJHOCTBIO OTHOCATCH K €ro HCIOJb30BAaHHIO IIPHU pas-

paboTKe MeTOAMKM NPOrHO3a BCKPHITHS peK. OCOOeHHOCTH IOC/TeIHHX

METOAHK CBSI3aHBL C YCJIOBHSIMH BO3HMKHOBEHHSI BeCEHHHX aTtMocdep-
HBHIX HPOLECCOB B Pa3JHYHBIX perHoHax. Tak, HampuMep, IIpPH paspa-
60TKe MeToja NPOTHO3a BCKPHITHA p. JleHw, ucxomuau [11] u3 roro,
YTO CPOKHM BCKPBHITHSI 3aBHCAT OT BpPeMeHH ¥ HMHTEHCHBHOCTH HayaJja
paspylleHHsT 3HMHEI0 BOCTOUHO-CHOHMPCKOTO aHTHUIHKJIOHa [15, 33],
T. €. OT CTeIeHH Pa3BHTHS 3allafjHOT'O MepeHOCA B MapTe.

XapakTepHCTHKH NocJefHeHd yAoGHO MOJIYYHTH C IOMOLIBIO PasJio-
' JKEHHSI IIOJIs CPeJHMX 3HAYeHWH INPHU3EMHOrO JaBJieHHS B MapTe IO
nosmuuomanm UeGrimesa [14].

XapakrepHBIfl palOH 1/ Pas/OXKeHHs IOJS naBneHm P mo mo-
JuHomMaM YeOnlmieBa [/Is1 IPOrHO3a BCKPHITHA p. JIeHB BKJAOUAET
TOYKH ¢ TeorpaHuyecKUMyu KOOpIAHHATAMHU 90—100—110—120° B. I. H
70—65—60—55—50° c. 1.

[Tonyyennble x03Q(UIHEHTH DPA3JOKEHHS 3a MHOTOJNIETHHH PSf
HCHOJNb30BaHbl JJisi NOJYYeHHs INIPOTHOCTHYECKHX YpaBHeHHH c IO-
MOIIbIO PErpecCHOHHOTO aHaJdu3a. B HalleM mpuMepe Gblja BHAB/IEHA
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HauGoJiee CyulecTBeHHAs 3asnch0cn, CPOKOB BCKpHITHS JIEHH OT

' ABYX KO3((HUHEHTOB DPasJIOXKeHHs NOJS AaBJIeHHA B MapTe—Am H

Apy. TlepBbifi M3 HUX OTPaXK@eT MHTEHCHBHOCTb 30HAJbHOH LHPKYJIs-
IHH, BTOPO# — CTeIleHb Pa3BHTHS ceBepO-3allafiHEIX BOSACHCTBHIL.
I yuera JIOKaJbHBIX YCJIOBHH mepHOAa, INPeIUIeCTBYIOLIEro.

_ BCKPBITHIO, B IIPOTHOCTHYECKHE YPAaBHEHHS BBe/leHa aHOMAaJHs TeMIle-
_ patypsl Bo3ayxa B MapTe no Oamxaiiueii onopHo# MereocTaHuuu AO.

B pesysibraTe nporaoctuyeckoe ypaBHEeHHE, HaNPHMEp, A/ P. JleHnr
vy 1. ¥crb-KyT uMeer Bug

AD—-24—05A0,+12 34, —1,1A0, (8.14)

rie A® BBeieHa 10 MAaHHBHIM MeTeOCTaHLUHH B I. KupeHcke.

ApaJjoruynble ypaBHEHHs IIOJYYeHBl [/ BCeX HYHKTOB HabJioje-
Hul Ha Bepxueft Jleme. Mx KauecTBO xapakrepHsyeTcf OTHOIUICHHEM
S/¢ ot 0,56 mo 0,63. :
© Ilpumenenre Metona B onepaTHBHou npakTHKe B Tedenuwe 19 mer
(c 1968 r.) nokasano YCTOHYHBYIO ONpPaBABBAEMOCTb IPOTHO30B, CO-
CTaBUBIIYIO B cpeineM 82 %, uTO BIOJIHE COOTBETCTBYET ~KadeCTBY
3aBHCHMOCTEH,

[Inpoxoe npuMeHeHHe B pa3paboTke METOAOB JOJIOCPOYHBIX IIPO-
THO30B BCKPHITHS pEK TOJYYHJIO W Pas3jokKeHHe NOJeHd MeTeopOJoru-
YeCKHX = 3JEMEHTOB [0 eCTeCTBEHHBLIM - OPTOTOHAJbHBIM ~ (YHKIHAM
(ecrectBeHHEIM cocraBisiomuM). [lopsnok paspaboTKH  MeTOLHKH
IIPOrHO30B C €ro MOMOIIBIO BIIOJHE aHAJOTHYeH OmMcaHHOMY B - 8.2.1
NJIS METORHKH AOJrOCPOUHBIX IIPOTHOSOB IOSIBJIEHHS JbAa. OTanume

 COCTOMT JIHIIL B TOM, YTO XapakKTepHbie 1I0JA Me'reoponornqecxnx aJ1e-

MEHTOB pacCMaTPHUBAIOTCA 3a IMEPHONA, HpellLT.IECTBYIOIIJ,HH BCKPBITHIO
PeK, T..€. 3a 3UMHHE MECHILHBI: ~

Ananus, IPOBEAECHHBIH AJIs pa.spadoTKu METONUKH POTHO3a BCKPHI-

THA pek eBpomneficko#i yactu CCCP [35], moka3an, 4TO 3HAUMMBIM
paHOHOM I TPOTHO3a BCKPHITHS DEK ora M 3amafa eBpONeHACKOH
vacty CCCP (Gacceiinm lona u [dHenpa) u pex ceBepa 3TOH TEPPH-
topud (CeBepras [suua u [leuopa) aBasercs 3oma or 130 mo
50° 3. 1. m ot 45 1o 75° c. ., T. e. pafion Kananst.

[Ipu sTOM BEIABJEHO, YTO HauGo/Nee NMOKa3aTeJbHa 31€Ch CTPYK-
Typa NoJA aHOMAJMH JaBJeHHS B OJMMKAaflide . TPeAMIECTBYIOIIUE
BCKPHITHIO Pek Mecsus:: aas Jlowa u Jlgenpa — B siHBape M (peBpaJIe,
ans Ceseproit Isunnl u [Tedops — B (eBpase u MapTe.

Tax, JJisl IPOHO3a CPOKOB BCKPHITHSI pek Gaccefina [loHa BHILe
I.IHMJIHHCKOFO Bojoxpanuaumia (pafion 16 na puc. 8.1), xoppensuu-
OHHOE- yPaBHEHHE WMeeT BHJ

AD=0,73B, — 0,9B; -+ 0, 21B, —0,35B,, — 0, 85 ~ (8.15) |

Ero st ¢dextuBHOCTD XapakTepusyer S/o0=0,48. ‘ ,

Eme MeHbllle nePEMeHHHX BXOAHT B  YAOBJETBOPHUTEJbHOE
(S/0=0,56) npormocTHyecKoe ypaBHeHHe [JSI IPOTHO3a CPOKOB
BCKpHITHA pek Oaccefina [lmempa Bhlile KPIeBCKOI‘O BOZOXpaHUANIIA
(pafion 12 na puc. 8.1)

. AD=-—1,28B,—1, 3335—}—09737—1 00. ~ (8.16)
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CioxHee pellleHHe 3aJayd AJs peK ceBepa eBpOneHCKOH wacT
CCCP. IIporaocruyeckoe ypaBHeHHe nas pek 6accefina CeBepHOR
JIBHHBI UMeeT BHJI ‘

AD = —0,26B,, 4 0,22B,, + 1,208, — 1,318, +
40,5685, — 1,78y, — 1,25. 8.17)

3necb nepBble HHAEKCH IIpH B 00603HaualoT NOPSAAKOBHEA HOMep
Kos(GhHuIHeHTa pPAa3soXKEeHHs, BTOpble MHAEKCH — HOMep Mecsla
(2 — despanp, 3—mapt). Haa sToro ypaBHeHHS IIOKa3aTeb
S/0=0,62. ' : S

Onucannas Meronuka paspaborana B 1982 r. CocraBieHHBE IO
Helfl MPOrHo3nl BCKPHITHA pek GacceiinoB Juempa u Hona, CeBepHoit
JBuunl u Ileuopnl 3a mochaefyiomue NATh JeT onpaspajuch Ha 93 %.

8.3. Jloarocpounbie mMPOrH03bl OCHOBHbIX 3/1€MEHTOB -
JEJ0BOT0 PeXRHMa BOAOXPaHHIHLY

- Oo6mell 0cOOeHHOCTBIO Pa3paboTKH MeTOLOB JELOBEHIX NPOTHO30B
JUIST BOJOXPAHHUJHIL ABJseTcs HEOOXOAUMOCTh NPeOJoJieHusl 3aTpy/iHe-
HUH, CBfI3aHHBIX C OTCYTCTBHEM JJIs IOAABJAAIONEro OOJBIIUHCTBE -
BOJOXPAaHUJHII JaHHHIX MHOTOJIETHHX HabaofeHu# L. -«

IIpexpe ueM ODPHUCTYNHTbL K pa3paboTKe TakOH MeTONMKH, Heo6XO0-
JuMo, kKak noxasan B. B. IlmorpoBmu [22], «BoccospaTb» MHOTOJET-
HUH PSN CPOKOB JieOBHIX fIBJEHHH pacueTOM ¢ HCIOJb30BaHueM Hal6--
JIIOJeHHEIX 3HaUeHUH MeTEOPOJIOTHYECKHX 3JIEMEHTOB 32 HPOIUJIBIE TOIHI
H TIPOCKTHBIX XaPaKTEPHCTHK MopdOMeTPUY U THAPABIHUECKHX yeao-
BHH Ha Pa3JUYHHIX YYACTKAaX BOJAOXDPaHHUJIHIL.

MeTonyKka pacuera CPOKOB JIeJJOBHIX fBJIEHHH 0 MeTeOpOJOrHUe-
CKMM [JaHHBIM C yu4eToM MOpP(hOMETDPHH H THADABJHKH yYacTKa BOAO-
XpaHUJIHINA W3J0XKeHa BT, 3, b u 7

8.3.1. IIporno3 3amep3aHus BOAOXPaHUIHIL

JleasiHoft MOKPOB Ha JIHMHTHDPYIOIMIHX HABHIalHIO yJacTKax BOJO-
XpaHWIHN], HaXOASUINXCA B 30HE BHIKJIHHHBAHHSA NOANOpPA, MPH OTCYT-
crBun I'DC Bhimze mo peke ofpasyercd NpPUOJH3HTENbHO B Te XKe
CPOKH, B KOTOpHE NOSBJAJCS IJNaBydH# Jef Ha COOTBETCTBYIOILHX
ydacTkax pek. [103TOMy CyliecTByeT BO3MOXKHOCTb NPHMEHEHUs K IpO-
THO3y Hayaja JIeAOCTaBa HA TAaKUX YYacTKax BOAOXPAHHWJIMIL OCHOB:
METOJIMKH, Pa3paGoTaHHOMK [/ NPOTHO30B NOABJEHHS JbAA HA peKax.

3HauuTeNbHO dYalle HeobxoauMa pas3paboTka CcaMOCTOATENbHON
METOAMKH [Js NpPOrHO3a JefocTaBa Ha Bojoxpasuaume. o macros-
1Iero BPeMeHH TaKas MeTONHKa cO3laHa JIJA JUMHTHPYIOIUUX yuacT-
KoB Bojpoxpanuaum Ha Boare, Kame, Muenpe [9, 37, 12]. Haubonee

"1 Ipunusie paad HATYPHHX HAGMIONCHHH MMEIOTCS JULb Ha 03. HM. JIeHHHa Ha
Huenpe (¢ 1929 r.) n #a PuOruckoM BomoxpaHuauuie Ha Boare (c 1941 r.).
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TePCIEeKTHBHEIM IyTeM HX PaspaGOTKH SBJAAETCS UCIOJNL3OBAHWE CH- -

HONTHKO-CTATHCTHYECKOTO METOZa B IOPSIAKE, OMHCAHHOM B I. 8.2.1.
- HccaenoBaunst mocaefHux ABYX AecsaTuseTud noxasanu [17, 24,
21, 30], uro BaxkHYIO poJb B (QOpMHpPOBAHHH aTMOCGHEPHON WHPKYJIA-
'IIMM HTpaloT NpoLeccH, NpoHcxonsdmue B crpatochepe. HekoTopee

BO3MOXKHOCTH y4ueTa 3THUX IIPOLECCOB AJs NPOruosa samepsaHm peK u

BOJIOXPaHH/IMI NI0Ka3auu B paborax [7, 37].
HanGouee onpeneseHHO BIHSHEE IIPOLECCOB B HIKHeH cTpatocdepe
(ua ypoBHe Hypp), OTpa)aoliuXx HHTEHCHBHOCTH TPONMOC(HEpHBIX BO3-

MymeHHH npu MepHAHOHAJDBHBLIX npeo6pasosanmx, yAanocp y4ecrb

JUTs_IIPOTHO3a CPOKOB 3aMeP3aHHA BOJKCKHX BOJOXPaHHJIHIL.

Has a70# mesn GBI BHIOJHEH aHANH3 MOJS reoyioTeHIHaa Hino
HaJ[ CEBEpHLIM IOJylIapHEM B -aBLyCTe, KOrAa NPOHCXOAHT OCEHHSS
TiepecTpOorKa UHPKYMIOJSPHOrO BHXPA B crparocdepe. [Ipexme Bcero,

€ KapT Hyo 32 aBrycT CHHMAJACh 3HAYEHHs TeEONOTEHUHAJA MO
50° c. . u 70°c. . yepes 10° mo moarore. 3aTeM W3 3HAUECHHH TeOMO-

TeHi#ata Ha mupore 50° c. . BLIYKTAANCL SHAUEHHS TEONOTEHIHaJsa
Ha wHpoTe 70° c. H1. A1g Kaxgo#k KOAroTH. [10 3THM HaHHEIM TOCTPOEHH
exerojHbole rpa@HuKi pa3HOCTH reolNOTeHLIHA d U 0606l AJIsi IPYIII

JIeT C PAHHMMH K HO3JHHMH cpoxaMH 3aMep3aHHs BOJIKCKHX BOJIOXpa- -

. HUJIVHI.
Ananus no.nyquHbe rpaquoa OKa3aJ, 4T0 B TOAM C PAHHHMH

. CPOKaMu 3aMep3aHHs HMeeT MecCTO peaxoe\ YBEJHYEHHEe PA3HOCTH Teo-

TmoTeHUuHana B pakone 50—110° B. I, B T'OAbl C IO3LHHMH CPOKaMH
3aMep3aHusi OHO 3HauWTeNbHO MeHbine. [losromy pafion, oprannuen-
el 50 u 110° B. A. 1 80 u 50° c.ur, BEIGPaH Kak 3HAYUMBIHA. pafioH.
B kauecTBe XapaKTepHUCTHKH IO reonoTeHHHana Hig B 9TOM paiioHe
B3ATE KO3 DUIHMEHTH Pa3JIOXKeHUS ero IO eCTeCTBEHHHM OPTOrOHaJb-
HBIM (YHKIHAM. B pe3y/ibraTe IPHMEHEHHs] IIOHIATOBOH = pErpeccHH
HauboJlee 3HAYMMBIMH /Il CPOKOB 3aMeP3aHUs BO/IKCKHX BOJOXpa-
HHJIMII 0Ka3aduch K03hGHuUUEHTH B, Bs, By u B, ITostoMmy ypaBme-

HHS HIJI1 NPOTrHO3a CPOKOB YCTaHOBJAEHHA JejgocraBa Ha BOJDKCKHX

 BOJOXPAHMIHILAX WMEIOT OGLIMH BHJ -
' AD =C, + C,B; + C3B; + C,B, + C;Bs. (8.18)
Buavennsi xospPuumentos  C;—Cs u OTHOIIEHUS S/c TIPUBEEHLI
B Taba. 8.4.

I'IpoFHoc'quecxne ypaBHeHm{ [OJNIYYEHHl 1Mo 22- .neTHelvzy psaxy Hab-

Jiiogenn#t ¢ 1957 r., 3a KOTOPHIH B I‘H,upOMeTneHTpe CCCP HMeJIPICb ‘

KapTel Higo.
'I‘aézzuua 84 :
ll(oscpdmunemu ypasuenus (8.18) n ‘3HAYeHHs! S/c
Bonoxpaﬂnnﬂme IlyHKT : Cy . ' C, "Cs C, Cs S/o
' TopbKoBeKoe Koctpoma | 1,21 | 0,37 |0,39]0,37 | 3,20 | 0,74
Kyi6simesckoe gepxrlm‘fi - 1,48 0,44 10,67.10,85 ] 4,20 0,62
CNOH . ‘ ‘ — A
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OmnpaBABBaeMOCTh NPOTHO30B HAuaJa JeAOCTABA Ha BOJJXKCKHX
BOROXPaHUWJIHIAX, COCTABJEHHHX C IPHMEHEHHEM ONHCAHHOH METOAHKH
c 1980 no 1988 r., paBua 75 %. IlpoBeneHHH# aHaIu3 moxasaJ, uTe
. Jydlre onpaBntaroTcsl JIOJTOCPOUHbIE TPOLHO3H 3aMep3aHus BOJIO-
XPAHWIHILL I8 PAHHHX CPOKOB STONO SIBJIEHHS.

B nocnennee BpeMsi B CBSI3H C OCYIECTBJICHHEM npomeﬂﬂou Ha-
BUTAUMK IO BOJIKCKHM BOJOXPaHHJIHINAM 0co60e 3HauYeHHe AJA ee
IVIAHHPOBAHHS npnoﬁpe.rm JOITOCPOYHbIE MPOTHO3H CPOKOB HACTYII-
© JIeHMs1 XxapakTepHO# ToamuHbl Jasaa (10, 20, 30, 40 cm).

AHanu3 cBSI3M MEXAY CPOKaMH Hauajia JIef0CTaBa H ZaTaMHd Ha-
pacranus Jbaa A0 yKa3auHo# TommuHb Ha I'oppKoBckoM H Ky#6w-
IIEBCKOM BOLOXPaHHJHIIAX NMoKasana [27], uto KoadduuuesTH KOppe-
JSUHH AJS TOJAWIHHBEL apAa a0 20 cm posoavHo Beicoxu (0,90—0,60),
JJs1 GOJIbIION 3Ke TOJIIMHBL OHM NPHOOPeTaloT OTPHIaTesNbHOE 3Haue-
nue (—40, —0,60). Takasg 3aKOHOMEPHOCTb OOBACHAETCA PasjIHUHEM
B aTMoc(epHEIX Iponeccax, GOPMHDPYIOINX STH SIBJEHHS.

W3 peaysbTaTOB ONMCAHHOIO aHaJM3a CJAEAYeT, YTO CPOKH Hapa-
CTaHHs TOMIIHHHE JbAa g0 10, 15 ¢M, T. e. B caMBblfi HayaJbHBI HepHOL,
JIeOCTaBa, MOXKHO IIPEJCKa3aTh, UCNOJAb3YSl MX TECHYIO CBA3b CO CPO-
KaMu Hauvaja JIeJlocTaBa, NOJb3YSCh MOJTOCPOYHBLIM IIPOTHO30M IIO-

CJIeIHHX B KauecTBe HCXOAHOTO. [Jisi CPOKOB HapacTaHHs TOJIIMHBEE
apfa jgo 20 c¢cM Tako# NMOAXOA MOXKET O0ecleuHTb TOJbKO «TrapaHTHi-
HbIe» IPOTHO3Bl PAHHUX BO3MOMKHBIX IIPEAEJOB 3THX cpPokoB. ITopo6-
HBIE JKe Pe3yJIbTaThl JaeT HCIOJb30BAHHE OCHOB METOZOB JOJAroCpoy-
HOTO NPOTHO3a HadaJja Jle;J,OCTaBa IJIst TPOTHO32 CPOKOB HapacTaHUS
abpa [10].

Hast mosrocpounoro nporHosa CPOKOB HapacTaHHs JEeJSHOro Io-
kpoBa mo 20—40 cMm paspaboTaHa creljnajbHasg MeTOAMKAa Ha OCHOBE
CHHONTHKO-CTaTHCTHYECKOTO Merosa [27].

,
/

8.3.2. IIporHo3nl BeCEHHEro PaspylleHns JbJa H OUHLEHHA
OT HEro BOAOXPaAHHJIHIL )

OcHoBHOIl U HauboJiee BaXKHOH JJIA NPAaKTHKA (as3oill BeCEHHUX Jie-
JOBBIX SBJIEHHH 'Ha BOJOXPaHWIHILAX SBJSETCS OUUIIEHHE HX OTO
JbJa, ¢ KOTOPBHIM CBS3aHO HA4aJO MaCCOBOH HaBUTallWW M JIECOCHJABa.
[TosTOoMy «BOCCTaHOBJICHHE» PANOB TAKHX AT W paspaboTKa METOROB
MX JOJITOCPOYHOTO IPOTHO3a BEAETCS OT Hayaja CO3LaHHs KPYMHHX
BOZOXD aHHJIAIIL [22, 23]

B pafionax ¢ ycTOHYMBLIM XapakTepPOM BeCEHHHMX IPOLECCOB, Ha-

npumep, B Bocrouno#i CubupH, CPOKH Hadasa TasiHUSg U TOMILIHHE
JbJia TO3BOJIAIOT NOCTaTOUYHO ONPeAe/eHHO CYAHTb O CPOKax OuHlie-
HMs BONOXDaHWJMIL OT Jbia. B KadecTBe nmpuMepa MpHBEAEM IOJaY-
YEHHYIO BYJIaTOBbIM 3aBUCHMOCTb CPOKOB OYHIIEHHS OTO JpJAa INpH-
nJ0THHHOHN yacti BpaTckoro Bomoxpanuanma (Dey) OT MakKCHMaJbHOMN
TOMIUHY Jbla ¥ JATh HAKOIJIEHHS CYMMapHOTO TEIIONPHUXOXA KO
apny 8400 Hdx/cM? (Dx4). YKa3aHHBIA CyMMapHBIH TEMJIONPUXOA GBI
_OIpefiesieH KaK MHHUMAalNbHBIH B Hauaje TadgHUSA, NOCIe HAKONJICHHS
KOTOPOTO, KaX NPaBHJO, AJHTEJLHBIX TePepLHiBOB B TAfAHHH JbJa He
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_©uBaer. C MOMONIBIO. HOMOI‘paMMbI Ha puc. 84 MOXKHO COCTABJSATH

IIPOTHO3b! OYHILEHHSA BpaTcxoro Bonoxpanmnma CO cpeaHeH 3abJaaro- -

BpPEMEHHOCTBIO 23 cyT. KauecTBO MeTOAMKH OTpaxaer 3HaueHue S/o==

=0,60. TouHOCTb NPOrHO30B, €CTECTBEHHO, YOBIBAeT C yBeJHUEHHEM
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Typo#l BosLyXa B MapTé 3 aBHCHMOCTD cpoxoa OUHIIEHHS ITHX BOJO-
XPAHUJIMIL OT CPe/iHeli MeCAYHOH TeMIepaTyphl BO3JAyXa B ‘MapTe GhLIH
noayuens Iluorpouuem [23]. OmHako HX NpEMEHEHHe He HaeT XO-

POILKX De3y/IbTaTOB B CJydasix Pe3KOFO M3MEHEHHs XapakKTepa aTMO-

€(pePHHIX IPOLECCOB B alpeie.

3a0/1aroBPeMEHHOCTL M TOYHOCTh MPOTHO30B MOTYT GHTH 3HAYH-
TeJbHO MOBHIICHH, €CJIH Y4ecTh H3MEHeHHe aHOMAaJHH TeMIepaTyphl
BO3[yXa OT CE30HA K CE30HY B 3aBHCHMOCTH OT NpPEALIECTBYIOIETO M3-
MeHeHHSI XapaKkTePUCTHKH IOTOKAa Temaa ¢ Ioro-samaja. TakuM myTeMm
[8] moxHO B Hauase MapTa OLEHHTH YCJOBHS IPHTOKA Tel/d B CH-
HONTHUECKOM CE30HEe BECHH, T. €. B MapTe—amnpede.

3ab/aroBpeMEeHHOCTb MO3BOJISIET YTOYHHTh IPOTHO3 B Cepe/lHHe
anpens. YTOUHEHHE IPOTHO3A ounmennss KyiiGhleBCKOTO BOIOXPa-
HHJTHIIA [POM3BOMKTCA C YYETOM HAOJMIOJACHHOR MaKCHMATBHOH TOJ-
TIMHH JbAa f; B CyMMbI IDeBHIUICHHH TemmepaTypn Y AO (m. 8.1.2)
3a mepuon ¢ 16 mapra no 15 anpens. Iloxcyer ), A® BHNoAHAETCS NO
JAHHBIM O CpefHell CYTOUYHOH TeMiepaType BO3LyXa IO METeOCTaHIHM
Kasanb. YpaBHeHue s MPOTHO3a HMEET BHJL

AD = 0,25k, — 0,05 Y, A® — 10,25. (8.‘19)

Hast -stoit saBucuMocTe S/0 pasHO 0,46, 3a6aaroBpeMeHHOCTb

yTOUHEHHsI IPOTHO3a B cpefHeM 15 cyT.
Anasordusasi MeTOAHKa LOJATOCPOYHHIX IPOTHO30B oqnm;enna pas-
paborana Ajd npymx BOJOXP aHHJIHILL, Bomxcxoro kackaja, Humasn-
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ckoro 1 KaxoBckoro Bomoxpanuiuil. OnpaBasBaeMOCTh COCTaBAEHHNX
C ee MOMOIIbIO JOJTOCPOUHBEIX MPOrHO30B 3a 25 jet 87 %.
" B nocnepnue roani B I'mppomeruentpe CCCP pmis paspaborku
"METOJHKH JOJTOCPOYHOI'O IIPOI'HO3a CPOKOB YMEHBIICHHS TPOYHOCTH
JIe[sIHOTO ITOKPOBA A0 3a[aHHBIX XaPAKTEPHbIX 3HAUCHHH M OUMIIEHHS
BOJOXD aHHJIHII Bomxckoro Kackaja NpuMeHeH CHHONTHKO-CTATHCTH-
YeCKHH METOL.
~ C yueroM CKa3aHHOrO B M. 5.4 MeTOA JOJTOCPOYHBIX NPOTHO30B
yMeHblIeH’S HPOYHOCTH JEeNSHOr0 NOKPOBA HAa BOJIKCKHX BOJOXPaHH-
JMIMIAX B HHTepecax ofecneuenus: npoAJeHHON HaBHrauuu paspaboTan
AN TPex rpajauuii OTHOCHTENBPHOTrO DAaspyWlalomlero HanpsKeHHs
tarouero Jgpga: ¢=0,7, ¢=0,5b 1 ¢=0,25 1.

- JIIs1 3TOrO PacCMOTPEHH! MOJSI aHOMAaJIMH IPH3EMHOTO AaBJICHHS H
remrneparyps Bosayxa (AP u AT) OTHOCHTeJLHOrO TIeONOTeHIHazka
(AHX0 ). Tlocnenume, ¢ yd4eroM NPeNUISCTBYIOIMMX  HCCIACLOBAHHME

[28], oueHeHH Kak 110 CPefHHM 3HaueHHsiM AH)), 32 3UMHHe. Me-

CSIBI, TAK H 110 H3MEHEHHSIM TeONOTeHUHaJa OT Mecsa. K° Mecsuy.
B pesysnbraTe BHSBJEHH CAeAyIONIHe 3HauwMble pafionw: 12—60°8. n.
68—44° c. w. (Espona) B moasax AH3, 3a IZexaGpb u sHBapb, 30— .
110° B.'A. 75—50° c.w. (EBpasua) m 130—50° 3. 1. (Kanapna) B none

aHOMaJiMM RaBJeHUs 3a (espans, 50° 3. x. — 30° B. x., 75—50° c. .

(Atnantuka u 3anagaas -EBpoma) B moJe aHOMaJHH TeMIepaTyph

3a ¢espanb. KosabduIueHTH pa3/okKeHHUS 3THX IOJeH MO eCTeCTBEH-
HBIM OPTOTOHAJBHHIM (GYHKIHAM HCIOJNb30BaHBEl B KaUeCTBE NPELHKTO-

pos. IIpu 3TOM, eCTECTBEHHO, AJIs Pa3NHYHBIX BOLOXPAHHJMUIL NOKa3a-

TeJbHEl M DasHble XapakKTeDHCTHKH aTMOCQepHBIX mpoueccos. Tak,

HAUpUMep, YPaBHEHHS AJS UEHTPaJbHOH YacCTH Kyn6mmechoro BOZIO- -
XpaHHIHILA HMEIOT OOMIKf BUA .

ADg;= C,B,, + C,B,, + C,B,, + C.B,, + CsB% +Cer  (8.20)

Tie Bli~K09(I)(I)HIlHeHTbI passoxenus nonsi AP B ¢deBpane sax Es-

pasueii; By — kosulluenTs pasnoxenus mnons AHE, , cpeamero

3a gexabpp u aHBapp; Ci, Cy, ..., Ci— K09bPHIMEHTH ypaBHEHHS,
3HAYeHHUSI KOTOPHIX HaHH B Tabu. 8.D.

Has MlekcHuHcKoro. miaeca PHIGHHCKOrO = BOAOXPAaHHUJHINA COCTAB
IPEeIUKTOPOB HHOH, OOIIUHA BUJ ypaBHEHHUH CJenYIOIIHH:

AD‘W - C‘;Bas + CQB;;,, + Cang + C4B48 -F C5B49 + C5, ‘. (8.21)’
rae B3; — K03 QHIIHeHTH pasiioXeHust noass AP B despane Han Ka‘
Hano#; Bi;— k03¢ DUNHEHTH PABTNOKEHHUA TONA HIMEHEHHS AH

1000,

ot Jekabps X sHBapIO.
Jag npyrHx BOLOXPAHMJIMIL INIOJYYeHH aHAJOTHYHBIE IPOTHOCTH-
qeCKHe - yPABHEHHS, B KOTOPHE BXOAAT KO3(QOHUHEHTH pPa3/IOKeHHS

) -
! Ecim paspaGoTka MeTOJHKH BefieTCs MJs APYTHX 3ajad, TO H NPOYHOCTHHE
XapaKTePHCTHKH H TPajaliH WX YMeHbIEHHS B XOJNe TASHHSA JEJSTHOTO NOKPOB&
HOMKHE OHTb JPYTHMH, :
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Tabauya 8.5

Koaqupuuneﬂ'm (8:20), (8.21) mua mpPoOrHo3a CPOKOR Hacrymxermu 3aJAHHBIX 3HAYEHHMH
OTHOCHTEJILHOH HPOYHOCTH JIEASHOr0 MOKPOBA

’ KoadbduuHeRT ypaBHeHHs -
Bopoxpanujnnie, rpanaius
TIPOYHOCTH ] S/o
Cy C, - Cs C, Cs Cs

KyiiboireBckoe Hauaso 0,17 | —0,45{ —0,42| —0,34| —1,29} —2,54| 0,69
TasHHA (ZaTa cxoma

«cHera) :
9=0,5 0,21 | —0,43| —0,47 | —0,26| —1,32| —2,26{ 0,66
¢=0,25 0,11 | —o0,28} —0,43| —0,15| —1,10| —1,63] 0,80

Pri6uuckoe Hayano tasd- 0,59 0,79 —1,25} —0,53 1,44 —2,62] 0,69
HHS (faTa CXOxa CcHera) 7
¢=0,5 -0,51 0,67 —1,15| —0,44 1,41} —1,96( 0,71
¢=0,25 0,40 0,57 —I1,02¢{ —0,59 1,621 —2,76| 0,74

TexX Ke YeThpex nosefl MeTeOPOJOrHUECKHMX 3JEMEHTOB B PasjMyHBIX
COYETAHUAX, COOTBETCTBYIOIUIUX YCJOBHSM TasHHA JbJa HA KaXAOM
M3 BOJOXDPaHUJHIIL.

B pesyabpraTe paccMOTpeHHS IIOJell METEOpOJNOrHYecKHX 3JeMeH-
“TOB 3a 3UMHHe Mecsdlsl H 3a MapT, Kak NpeJLIecTBYIOIIHe OYHIIEeHHIO
BOJIKCKMX BOJOXpaHHJHUIL, OBl BBHISIBJIeH 3HAYHMBIH pafioH, OrpaHH-
yenHbifi 130—50° 3. 1. u 75—b0° c¢. 1. (Kanana) B mose AP 3a maprt.

Kak ykasaHo Bhlllle, TOJMIIHHA JIbJa CYUIECTBEHHO BJHSET Ha CPOK
ouneHus. [1losToMy -B NpOTHOCTHUeCKHe ypaBHEHHS, HapsaAy ¢ Ko3(-
(HIMeHTaMH Pa3JOXEeHHS TOrO IHOJsA, B KayecTBe IPEAHKTOPA BKJIO-
YeHa MaKCHMaJpHAs TOJIIHHA JIENSHOrO IOKPOBa hMaKc ocpefHEeHHas
.TI0 aKBATOPHH yUacTKa BOZOXpaHHJIHOIA.

B kauectse mpumepa npuBeneM ypaBHeHne IS eHTpaJbHOA yacTH
Kyi#i6biueBCKOro BOAOXPaHUIHINA:

ADyy=0,48B; — 0,45B; — 0,96 B3 — 0,11/y0cc — 9,96. (8. 22)

IToxasarens 3(pHeKTUBHOCTH 3TOTO ypaBHeHHS S/0=0,66.

3a naThb Jer npHMeHeHus omucaHHo# Meronuku (1983—1987 rr.)
TIPOrHO3bI CPQKOB YMEHbUICHHs IPOYHOCTH JIGNSHOTO NOKPOBA MO 3d-
JaNHBIX 3HAYEHHH H OUMIICHHS OTO MbAZ - BOMKCKHX BOAOXDaHHJIKIL
onpasaanucs Ha 84 Y.

8.4. TOUHOCTb H HAJEHKHOCTH
JLOJITOCPOYHBIX JIEJOBBIX IPOrHO30B

- [IpH H3JI0KEHHH METONOB JOJTOCPOYHBIX ITIPOrHO30B CPOKOB 3aMep-
3aHHS H OCBOOOXEHHS OTO Jbld PeK H BOJOXPAHHJHIL MB IIPHBOLHIH

HEKOTOpHhle CBEeJeHHS, XapaKTePH3YIOUHe CTeNeHb HAIeXKHOCTH 3STHX -

mporso3os. Ciegyer HMeTs B BHAY, Y4TO H3JOKeHbl HaHGOJee YCIeHIHO
NpUMEeHSIEMERR METOJbl, OCHOBaHHEIE, KaK INPaBHJO, Ha JOCTATOYHO
«pU3HUECKH FCHBIX W CTATHCTHYECKH YCTOHUMBHIX 3aKOHOMEDHOCTSX pas-
'BHTHSI aTMOC(EePHEIX NPOLECcCOB, 06YC/AOBINBAIOIINX JeOBbIe SIBICHHS.
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BrisiBienHe TakuX 3aKOHOMeDHOCTeH M KOJUYECTBEHHBIX XapakTe-
PHCTHK aTMOC(epHBIX NPOLECCOB, KOTOPhie MOXKHO YCIELIHO UCHOJb-
30BaTh B KauecTBe NPEAHKTOPOB, — JieJI0 OYeHb TPYAHOe, Tpebylouiee
XODOILEro 3HAaHHUA OCHOB METeODOJIOTHH, OOMled HHDKYJALMH aTMo-
ctepsl, MeTONOB [OJATOCPOYHBIX NPOTrHO30B noroxsl. OaHako H npu
BHIIOJHEHHH 3THX TPeGOBaHHE MajieKO He Bcerja MOryT OBITh IIOJY-
YeHBl YIOBJIETBOPHUTE/AbHbIE PE3YJILTATHL.

MHOXeCTBEHHOCTb 'd)aKTOPOB, BJAMSIOLINX Ha CPOKH JEAOBBLIX dABJE-
HU# u 0o0ycJioBJHBalOIIKe -HX aTMocdepHBle IPOLECCHl, BHISHBAET
CTpeMJIeHHe K BBEJEHHMIO B IPOTHOCTHYECKHE YPaBHEHHS BO3MOXKHO
GOJIbIIEero YHCAa MPEAHKTOPOB. B TO Ke BpeMs Psabl HAGMONEHHK
HEBEJHKH, ¥ YBEJHYEHHE YHCJIa NPEJUKTOPOB BENET K HEYCTORYMBOCTH
ypaBHenu#. CTpeMsch MPeOLOaeTh 3TH TPYAHOCTH, HHOTZA HpHOEraior
K IIOBTODHOMY Da3J/IOKeHHIO BCEX BHISBJIEHHHIX NPEXMKTOPOB MO IJiaB-
HEIM KOMIIOHeHTaM. Takol nmpueM HO3BOJAET cxaTh MHGOPMaUHIO, HO
MelllaeT BO3MOXKHOCTH (M3HYECKOH HMHTepIpeTalyH BHABIEHHHIX HPO-
THOCTHYECKHUX 3aBHCUMOCTEH.

Cienyer npefyIpeinTh TaKXKe OT PaclpoCTPaHeHHON OMHOKH, BO3-
HHKaoollefi KOrZa CTPeMACh NOJYUYHTh- Hanbojee TOYHBIE JOKaJbHLIE
34aBHCHMOCTH, CPOKH JIEOOBBIX SIBJICHUH Yy COCEIHHX NIYHKTOB CBSA3bI-
BAIOT C Pa3JNHYHBIMU XapaKTePHUCTHKAMH aTMOCHEpHBIX IMPOLeccoB, OT-
HOCsL TakuM o00pas3oM JoOKa/JbHEE OCOGEHHOCTH SIBJIEHHSI 3a CyeT Ma-
KponpoueccoB B atMmocoepe. / '

HaxoHnen, ecau yAOBJETBODHUTEJIbHAS IPOrHOCTHYECKAS 3aBHCH-
MOCTb IIOJIy4eHd, HEOOXOAUMO NOMHHTB, YTO TOYHOCTb H HAJEXHOCTb.
ee, KaK NPaBHJIO, HE BHICOKM M He MOryT OGECHeUHTh €XEroiHo Cco-
CTaBJ/IeHWe YAOBJETBOPHUTENbHBIX [OJTOCPOYHBIX IPOTHO30B JIELOBBIX
ABJleRHH. AHOMAanbHBIH XapaKTep pPa3BHTHS aTMOCGEPHHIX HPOLECCOB
B OTJeJbHBIE, IYCTh HEMHOTOUHCJIEHHEIE, TOAbl IIPHBOAUT K KaYeCTBEH-
HBIM OLIM6KaM MPOTHO30B JJs peK LeNbX KPYINHBIX reorpaduuecKux
PETHOHOB.

O6wmas onpaBAbIBAeMOCTb AOJTOCPOUYHHIX JEe[OBEIX NPOTHO30B IJIST
pek u Bomoxpanmauin Coserckoro Coiwo3a 3a mocienHue 25 yer co-
crasuna 79 %, B TOM uHCJe NPOTHO30B OCEHHUX JIEHOBHIX SBJEHUH
75 % u Becennux 82 %, T. e. B cpenHeM Ha 18 9 BHIUe ompasjbBae-
MOCTH KJKMaTHUYECKHX <IPOTHO30B IO HOPME®», YTO TIOATBEPXKAAET
3HAYHTEIbHYI0 30 (}EeKTUBHOCTL MOJFOCPOUHBEIX NTPOTHO30B.

B 10 e BpeMsi aHaJH3 MOKa3aJs, YTO JHIIb B 2/3 clyyaeB paHHHX
u 1/3 mosAHMX 3aMep3aHU#l ¥ BCKPHITHH MX CPOKM OBLIN NpPeNCKAa3aHHl
IPaBUJBHO. B OTHeNbHBIE CE30HB ONPaBAHBAEMOCTh OCHOBHEIX IPO-
rHO30B coctaBJsina 45—60 9%, T. e. BCA COBOKYNHOCTH MPOTHO30B Onlia
HEYIOBJETBOPHTEIbHON. 3HAUKTEAbHYIO YacTh HEYLAUYHHIX IIPOLHO30B
yIaBaJoch YTOUHATH. 3a nocjefnHue 10 jeT onpaBABBaeMOCTb C YIETOM
yTouHeHn#l exxeronHo npeshitana 80 %.

Orciofa BHAHA HeOGXOAHUMOCTb, HapALy C YCOBEPIIEHCTBOBaHHEM
OCHOBHBIX METOLOB MOJIOCPOYHBIX JIELOBHIX MPOrHO30B, YHEJISITH OCO-
6oe BHHMaHHMe paspaboTKe METOJHMKH MX YTOUHEHHS W IUHPOKOMY BHe-
IPEHHIO B TPAKTUKY METOLOB KPATKOCPOUHBIX IPOTHO30B, NPHMEHEHHE
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KOTOPHIX - TO3BOJIAET cymeCTBeHHo coxpame yumep6 OT HeymauHBEIX
_,aomocpormbxx IPOrHO30B. '
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