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[IPENVIC/IOBUE

KoMnniekcHOe MCTOJb30BAHHE BOAHBIX PECypcoB B HapOJHOM XO-
3sfiCTBE CTPaHBl C KaXXJAHIM TrOJOM BHIJBHI4eT HOBBHIE 3ajayd IO pas-
BUTHIO M COBEpILEHCTBOBAHHIO METOLOB rmponornqecxnx TIPOTHO30B
M, B YaCTHOCTH, IPOTHO30B JIEAOBEIX SIBIEHHH.

B nacrosimem yye6HOM nocoGuH paccmanHBaxOTc;x OCHOBHbIe Me-
TOJbI KPAaTKOCPOUHBIX, H " JOJTOCPOYHEIX TPOTHO30B JIEOBOTO pexmma
peK, 03ep H BOAOXPaHHJHIL.

HecMoTps Ha TO, UTO NPOTHO3bI JeJOBHIX sIBIECHUH B HAIIER CTpaHe
HayaJd CHCTEMAaTHYECKH BHIMYCKaThcs TOAbKO B 40-x roaax, K Ha:
cTosiieMy BpeMeHH B 3Toff 06JjacTd IOCTHUTHYTH ONpelelieHHbIe
ycnexu. B ocHOBe KpPaTKOCPOUHHIX NPOTHO30B JIEAOBHIX SIBJEHHH Jie-
XKHUT IPHMEHEHHe He TOJbKO NPHOAMKEHHHIX (PH3HKO-CTaTHCTHYECKHX
3aBHCHMOCTeH, HO W CTPOTHX pelleHMil, OCHOBaHHHIX Ha MCIOJb30BA-
HUHM YDABHEHUS TeIIOBOro GanaHca. JlonrocpoyHsie NPOrHOSH JIENO-
BBIX SIBJIeHUH GasHPYIOTCS Ha yueTe 3aKOHOMEDHOCTeH Pa3BHTHS aTMO-
cepHBIX NPOLLECCOB M NPEeMCTBEHHOCTH HX H3MeHEHMs. B TEUEHHH IO-
cnenywomero nepuona BpemeHH. Kpome Toro, mmpokoe npHMeHeHue
B NOCJAeQHHEe TOAHl NOJYYHJIU CTATUCTHYEeCKHE METOJBl, B OCHOBE KOTO-
PHIX JIEXKHT MCHOJNL30BAHHE XaPAKTEPUCTHK pa3BUTHSA aTMOCHEpPHEX
TNPOLLECCOB HaJ OTPOMHBIMH palOHaMH CEBEPHOrO NOJymapHsa. B aTux
MeToJax B.KauecTBe OOBEKTHBHON OIEHKH XapakrTepa aTMOc(hepHHIX
MPOUECCOB HCNOMb3YIOTCH KOSPOHUHEHTE Pa3JIOKEHHS METEOPOJIOrH-
YeCcKHX noJel. .

B yue6nuke B. A. Anmonosa, T. II. Kaannuna, B. [L Komaposa
«Kype rappoJioriuecknx DpOTHO30B», H3gaHHoM B 1974 r., Obliu us-
JOXeHH HaufoJiee PAaCUPOCTPAHEHHBIE METOILHl . IPOTHO30B JIeJOBhHIX
siBienHi. ONHAKO, 32 NOC/eHee BPEMs NOSIBUJIHCHL HOBLIE HHTEPECHEIE
paspaboTKn B 3TOH 06J1aCTH, HEKOTOPble METOAMKH IIPOTHO3UPOBAHHS
OLLIM YTOYHEHBl H YCOBEPUIEHCTBOBAHEHI, YTO H OGYCHOBHJO HEOGXOIHU-
MOCTb CO3XaHUS yueGHOrO HOCOGHS, B KOTOpOM 6Bl TIOJYYHIH OCBE-
IeHAe Pe3YIbTATH MOCHENHHX ‘HCT/IROBAHUA B 0GJIacTH IPOrHO30B
JIeJIOBHIX SIBJIEHHH HA PeKax U-BOAOXpaHMMiiiiax. =~ ° .

[Monssysacy ciyyaeMm, HcKpeHHe Gjarofiapio’ JOKTOpa reorpaduue-
ckux Hayk B. M. T Hﬂséypra 3a ero COBETHl H IOMOUIb IIPH BHIIOJ-
HEeHUH JaHHOH paGoThHL i



FAABA [. KPATKOCPOYHHE MPOTHO3LI
. JIEAOBBIX SIBJIEHHM HA PEKAX, O3EPAX
D M BOJOXPAHMJIHIIAX :

K KpaTKOCPOYHHM IIPOTHO3AM JENOBHIX ABJEHHH. OTHOCATCS 1IPO-
FHO3H : OCEHHHX JAENOBHX SBJeHHA (CPOKOB NOMBJAEHHR JbA&, CTOKa -
LIYTH § JABfa B NEPHOJ 3aMepP3aHHA PeK, Havyasia JAeNOCTaBa), Hapa-
CTaHuyg TOIHHH JbAa; MPOTHOSH BeCeHNHX JeIOBLIX ABAeHHA (yMeHb:
IUEHAS, TPOYHOCTH: U TOJIUIHHL JeASHOrO NOKPOBA, CPOKOB BCKPHITHS,
OYHILEKHS OTO Jblla BOROXPAHHIHLL, MAKCHMAJbHEIX 3aTOPHHIX YpOB-
Hell BoAw).

3a6maroBpeMEHHOCTh STHX HPOTHO3OB oﬁutmo He TpeBHIIaeT 3—
B nHefl, onnako B nocAefHKHe TOAH B Fn,uponemen’rpe CCCP paspa-
. 60TaH METOX INPOrHO3d CPOXOB BCKPHITHS PEK €O cpennecpotmoﬁ 3a-
GaaroBpemennocthio 1015 aneil.

CpOKH 3aMep3aHus H BCKDHTHS DK, 03ep M BONOXDAHHJHIL NOJ-
BepXKeHB SHAYHTEJAbHOMI H3MEHUHBOCTH IO TEPPHTOPHHE H BO BPEMEHH.
Tak, gna woro-sanaauux pafionop CCCP MHOrosleTHsii aMIINTYAA
CPOKOR 3aMep3aHNs H BCKPHTHA pek noctuwraer 70—75 auelt. Ha pe-
kax Bocrousofi Culupw n [Hanpwero Bocroxa H3MENUHBOCTH STHX
CPOKQE 3HAYHTENILHO MeHblle H cocTaBader Beero 20--30 nueft. Crons
Me BeAHKAa HM3MERUHBOCTE CPOKOB 3aMepsaHHs M. BCKPHTHA 03¢p H
sofgoxpanuHm, CBOeBpeMeHHOE WPEACKA3aHMEe CPOKOB HAYAJMA JIEAO-
BHIX FIBNCHHA HEOGXOOMMO ANA PPEKTHBHOrO MUCHONAB3OBAHHS BOX-
HBIX PECYPCOB B PasAHYHHIX QTPAacAAX HapPORHOTO X03afcTRA.

- OCHOBH KpaTKOCDOUHHX NPOTHO30B JAENOBHX ABNEHHA HA peRax,
03epax ¥ BOZOXPAHEAEMAX paspabaThiBaquch B I HADOMEIUEHTpe
CCCP. 3nauntensBufi BXNaj B pellleHHe 3TOTO CAOXKHOIO BoIpoca
pHEecay uccaeposabnst C. H. Byxarosa, B. B. Hnm-‘ponnqa, JI. T Iity-
 NAROBCKOrO ' APYTHX aBTOPOB. -

1.1. Hpomoa cpoxon nosBACHHS .nb,u,a

: Hoameuue JIbAA. Ha nonepxaocm BOAH CBA3AHO C €€ ox.naxme-
HHeM 510 0°C. MsMeHeHHe TeMNepaTypH BOAH SBJASETCH. _Pe3yabTaTOM
Tennog6MeHa MeXXAY HOTOKOM H OKpyXawmedl cpenoft.” Tenaocobmern
noroka ¢ armociepoi Mrpaer ocHoBHY poiib. OH CKAannBaeTcs u3
KOHBEKTHBHOTO TemJ0oOGMEHa C BOZAYXOM, TIOIIOUIeHHMs fpAMof
paccesnnod connegnoft panHanHH, 34(PEeKTHBHOrO HINYYEHHS, NMOTEPh
HAH NPUXOAA TenJaa NpH HCIapeHHH BOAH HJH KOHAEHCANHH BRATH
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fia BoAudh nosepxnbcw. ﬂocrynnenke Teifa ¢ rpyiafoBuME o HGs
BEPXHOCTHEIMH BOAaMH, a2 TaKKe 34 cUeT TENAOCOASPKAHHS BHAAAI0-
WHAX OCRAKOB R TePeXOIf HUaCTH KHHETHYECKOH 3HeprHM 110TOK2
B TENJIOBYIC HMEIOT BTOpOCTEHEHHOe 3HAYeHHE.

[Tpornos. mosiBfIeRMs /ibfla OCHOBAR HA HCNOAL3OBAHHU KaK [pH:
OMUKeHHEIX (9MOMPHYECKHX) SABHCHMOCTEH, TaK H METONOB, B OCHOBE
KOTOPHIX JEXHT pacyer TENA0BOTO 6a;1anca BOAHOH HOBEPXHOCTH.
B ToM M Apyroi CaAyyasx mpH NPOrEO3e NOABAeHHS JAbAA Heoﬁxonnm
MPOTHO3 MEeTeOPONOIHYECKHX SNeMEeHTOB. :

B AMDHEPUYECKHX: 38BHCHMO-

cTAX Hara BHIUYcKa mporHosa G| i
{prc. 1) mpuypoumpaercsik Aate |~y FE- ﬁt.._,_i
] ycmﬁqu;oro nepexofia cpelHel TR .
[ YHOH TeMHnepatyphl BO3AYXa .
yro patyp y | AN

(fx) OT MOAOKUTSALEHX K OTPH-
natencHaM  sHageHHAM (7).
SDToT HpOrHos OCHOBAH Ha 3aBH-

CHMOCTH MEXKAY TemIosanacoM - . .
HOTOKa K MOMEHTY BRIYCKa Mpo- ' lulluuuumu-

rHO3a H BeJHYHHAOE TemAQOT-

~2a8F

Aaud, HeoSXOAUMOR AAA OXJAaMK- 9+ M&":—_:-— .
ACHEY BOAHW M TOABJIEHHS JbEA. - T -
XapagrepucThKoi  HayajJbHHX

TEIJIO3aNacoB B pexe ssaseres | | . |

TeMuepatypa BOAH . (8p) B AeHb ¢ -y,

(4w HakaHyEe) mepexofa TeM- ;
neparypst Bosayxa uepes 0°C. - o Tn Tasr
TloxasaTeneu TENAOOTAAYH #B-

JNfeTcAd cyMMa CpeRHeCYTOYHHX E;:‘mkcps;,':ﬁ’;?omﬁ,‘é‘fnﬁﬁa“?o’ﬁ’f
OTPHAUATEJNBHEX Teuﬂepa'fyp BOS- ‘ HHA AbJa B HAYAAA JeNoCTaBa.

ayxa (24—), HeoGxoauMasn ANs
noABAeHAS JbAA. Hoacnenne K 3TOMy BOHpOCY 'MOXHO  BHAETH
Ha puc. 1,

YcragasanBaeTcs 3aBHCEMOCTh BHAA:

}.}t—=f(eo). , C (1.1)
Kparkocpounuii TporHo3 TeMmeparyp BOSAyXa NOSBOJASET naﬁ’rﬁ
Aary, K xotopofi nHakananpaercs %_t-——. Dra paTta NPEHEMAacTCA 32

JATY NOABJAEHHES JbA4,

. Ilpu ucrmonb30BaAHHK saBchuocw (1.1) B cymmy o'rpaua'renbnux
TEMHepaTyp Bomyxa (2: {—) BKAKYAIOT H TEMNOEPATYPY B AEHb HO-
ABJEHHS .nb.ua. 31'0 Moxer IpHBECTH K S2BHIIEHHIO BENHIHHN E f—
14K KaK aex nosBuAC 6H T TIpH MeHBIIER CyMMe. m'puua'rearbnux.
TeMIepaTyp -Bo3ayxa. JlAsd yCTPAHEHES SAaBHIIEHHS CYMMH TeMinepa<

- : a-



*yh ma rpatuke csssu (pme. 3) npoBoamics imxasia ornbanouids, b

éaaichudc_'rb noJrygaeT BEA L __ .
(zf—)m f(80). . {1.2)

YTolmeHne NOMOKEHHs JHHER CBA3H Ha rpadHKe NPOH3BOXATCH ny-

fel HaHeceHHS TOuex (cBeTHe) AAa cayvuaeB, KOrAa B DePHOAH
€ OTpHH.&TéJinOB Temnepa'rypoﬁ BOS}IYX& A6l He NMOABJAJMCSK.

(2~ Son
b -

33 :

4
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Pre, 2. 3aBHCHMOCT, MHEHMEJHHON CYMME CDEFH: L8

HHX OTPHNATENBHHX —TeMueparyp . Boaayxa (&{-—)ung.

aeoﬁxomoa AN AOABAGHHA AbRa OT HAUAJLHON TeMme-
PaTypH BOLLE en :

Temnepa'rypa BOAH (Q,) AoaxHa npmmua'rbcn MO0 H3MepeHHsM
B BepXHEM CTBOPE C YUeTOM BpeMeHH A00eraHHS 20 NMyHKTR Aas Ko-
TOpOro cocTaBiseTca Iporros. Ha npaxThke uame Bcero SHaweHns
Qo NPHHHMAIOT RO AaHEHM HaGA0AeHY# B MPOrHOSHOM crBOpe, Tem-
neparypy BOSAyXa ans onpeneneuna (}"..t-—— ) caeayer 6parh Mo paH-

HBIM SAH3JEKAMEH METCOCTAHIHH, | :
. B cayuae snaunTeabHOR asuenqmocm ypoanﬂ BOAH B NEPHON Je-
NOOGPasOBAHEA lPH NPOrHO3¢ NOSBJEHHA JbJa, KPOME TeMumepaTypH
BOMIH, yqnmsae'rcsr YPOBEHb BOAH HJIM CPEXHAS IAyOHHA pexH Ha

yaacrse (H): (E t-—-)m—f(eo, H). , (1.3)

" OueHka sunnpmlecxux 3aBHCHMOCTel JJI DPOTHO32 AaT NOABJe-
HHR JIbAA OKA2a/la, uT0 06eCTICUEHHOCTs AONYCTHMON OMUGKH =2 ,mna
cocraBuaa 94—100%,

Chnenyer oTMETHTS, UTO OLEHKA METOXHKH KPATKOCPOUHHIX MeAOBHX
HPOrE030B, (asAPYIOLLAXCA HA HCNOJLSOBAHHA NMPOTHOSA TEMNEPATYPH-
BOSXyXa, NPOMSBOANTCA MO ee (aKTHIECKOMY sHaueHH®. Meroauka
B :



cuutaerca sbdexrrsnof, ecan norpemnoc'rb MOBEPOTHHX NPOrHO3NS.
8 85% cayuaep He npeBHIIaeT aomnycTaMywo, Honycramas norpeid-
HOCTb NPHHEMAETCH DABHOR NONOBUHE SaG/I2rOBPEMEHHOCTH MeTeopo-
AOTHYECKOro OpOrHosa M cocrasader 2 CyT. ANSL OCEHHUX M 3 cyT. s
Becennnx JAEeNOBHX ABjMeHHE,

- .TIpE orcyTcTBHM peryisapEmNx HabmiozeHufi sa 'reunepa'rypoﬂ BOAH
& CTBOpe PeKH HCNIONLSYIOT 3aBHCHMOCTh MEXKRY TeMmepaTypoil. Boam
Ha aary (To) ® cpeiwed TemnepaTypo# Boafyxa 3a n AHeH Jio
gaTe fMepexofa cpenneﬁ cyTouRO# TeMmepaTypH BosAyxa uepes 0°C
{cM. prc. 1}. Hpoxomumwocm neproAa 2 YCTaHABAMBARTCH 0OL-
GopoM B 0BeYHO cOCTaBiaAeT 5—10 cyT.

[pubamxenyiie cnocoGi NpPOTHO3a; B KOTOPHX TenAOOOMEeH ve-
pes BOAHYIO NOBEPXHOCTH aupamae'rca 4epes CyMMY CpeAHHX CYTOY-
HBX TeMIOeparyp BOSAyXa, LHIHPOKO INpPHMEHAIOTCA HA NpPaKTHKE H
B Apyrux crpanax.-B CHIA stor MeToA HasmpaeTcad «degree days
methods, [IporaosupyoTCs He TOJBKO CPOKH NOABJAEHHS AbZa, HO H
CPOKH HaYada CPeJIHETO HJAH chiouHoro jenoxoia. Ilogobnme npo-
THOSH HMET $oJbllioe NPAKTHIECKOE 3HaUeHHe ANS YCTAHOBJICHHR
npefle/lbHHX CPOKOB HAaBHTAllRH BO JbAY HA KPYNHHX peKax, rie
JAef0XON MPOAONIKAETCS A0 ABYX Heleldb W NBHXCHHE CYNOB B ORpe-
AeJieHHHX YCAOBHAX CTAHOBHTCA HEBOSMOKHEIM.

PaccuoTpennie sMIHPHYECKHE KJIH, KAK HX YaAllie HasWBawT, du-
3AKO-CTATHCTHIECKHE 3aBACHMOCTH HMEIOT JOKanbHOe sHaveHme. Oty
MOryT GHTL HOJXYUEHH TOJBKO AJA CTBOPOB HA KOTOPWX HMEIOTCH AJH-
TenbHble PAAH HabmopeHu#i. [{As BHOBL CO3MAHENX BOZOXPAHHJHIN,
Ha y4acTKax PEK ¢ SaperyAHpPOBAHHHM CTOKOM HIH B YCNOBHAX NOR-
NOpa 5TH 3aBHCHMOCTE NOKA HE MOTYT OHTH YCTaHOBMAEHH.

Bonece crpotmfi MOAXOM K peUIEHHIO BONpOca MPOTHO3Z ROABJE-
HHA AbAA HA PEKAX, 03€paX H BOEOXPAHHAHINAX OTMeuaercd B HCCae-
mosanuax J1. F. Jlyaaxonckoro. PaccMaTpuBas ycaoBHs Havaja Je-
,nooﬁpaaoaanun Ha TOBEPXHOCTH BOAH, aBTOp HCNOJb3YeT ypamHeRIe
TenjioBoro fandHca B CACAYIOUIEM BHAS:

A+B=0, (1.4)

rae A —'nd'ml_i TelsAa H3 BOAHOA MAcCH K ndaepxuocm pasgena
BOJia — BOSAYX; B — pesyabTHpPyMOINas TenjooGMeHa Ha BOAROR mo-
BerHOC‘l‘H Pacmu@pyem ey yacTs ypabhenus (1.4)

A=a@®@—6rs), . )

rie ¢ — koopdHUHEHT HOMAYA Temka M3 BOAHOH MaccH K IOBepX-
HOCTH pasfend, © — cpefiHssA B CeUYeHHH TEMIECPATYpa BOIH; 9,“——-
'remnepa'rypa ‘OBEPXHOCTH BOAH.

Be=Q4fy+LE+P+m, _ : (1.6)

ups 5ToM Q — NPHTOK TemAa OT COMHeuHOR paxudumm; f — ddex-
THBHOe Hadyienue; LE — [OTEpH HAR NDHXOR Tenda NpH HCHADEHNH
BOAH “BJH KCHOEHCARIHM BJAATH Ha BOAHON NOSEPXHOCTH; P — TypOy-
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AéwrRidh - TénA0OEMEH ¢ BOSAYXOM; in— yAebHEE mpHEoa-Pacxi
TeMA14 B CBASH ¢ BHINAACHHEM OCAJKOB Wa nonepxnoc-rb BOAH.. :
Sannmeu ypasﬁeane (14) & Buge . -

w@—6ns)+B=0. = - (1.7)

HoaneHHe Abja Ha BORBOR rOBEpXHOCTH o'met:ae'rcsi B MOMGHT Bpe-.
MeHE #, KoTHa On x=0. [lig storo MOMeHTa npeueﬂn H3 Bupamemm
(l 7) rto.nyqnu .
bl . R - . . B
A @ﬁeﬁézﬁﬁn;,-mﬁ [ {1.8)
. v o
6’1‘::1011& caényér; 4Th HalaA0 NOsBAEHHA AbJa BOSMONKHO, Koria
tpenasiyt B¥ CeUCHHH TeMIepaTypil BOAs MéHbflie WJH PaBHA BeaH
lﬁme = %, T. &. KOFNia BOSHHKAeT H3GHTOUHHI OTTOK Temnta, obecne-

UHBAIOWHH IepeoxnaxAeHHe NOBEPXHOCTHOTO CJOS BOAW H 0TBOJA BH-
neamomeroca TEIIA KPHCTAJAHIAUMH,

.. TIpu ompejeseHHH HadaJa NOSBJeHHA JbAA Buquc.lmltrrcn B8Hayde-
Hliﬁ Bx, Bn, Car H YCTAHABAHBACTCA IeHb, AJ KOTOPOTO BHNOJHAETCS
cooTHOLIeHH e (! 8) ‘B 3T0T A€HB cAeAyeT OXHAATH Hauald Jenoobpa-
S0BaHHA,

Cpenpisa’ 10 r.uyﬁune TeMIepaTypa BOAH BHYHCASETCH N[O Ypap-
Renuo (1.9), npH BHBOZE KOTOPOTO IPEMEHEH INpPHEM pasjeleHHS
BCEX 3JEMEHTOB TeIOolMeHa HA 3aBHCAUIME OT TEMUEPATYPH BO3-

Ayxa H. HeaaBHCsIIHe oT Hee. PacuerHoe ypaBHeHHe He YIHTHBAET
AOPHTOK TENAA OT TNOASEMHHX BOL H TeNIONDPHXOX 82 CHET ABCCHUALHAH
sneprnu HOTOKA :

n==9re-”+é [t ( —(uuna e—(a'—-i--l-l)Ig] +
.+(?+c$k ) (l —na (1-9).

3fech Oy — HauanbHAA TEMOEPATYPa BOAH B BepXHEM CTBOpe, pacmo-
JlojeHHOM B 1 Cyrkax npolera OT pPacueTHOro (HHXXHEro) CTBOpa;
n =- TPOXOJIEUTENLHOCTh PACUETHOTO HepHOAa B CYTKAX, paBHAsA Bpe-
mend gaoberanus (tp) OT BepxHero jo pacueTHOro CTBOpa; ! — cpeqme-
CYyTOUHHE TeMNepaTYPHl BO3AYXa 8a. KaxAWe i{-e CyTKH NepHOZa n;
€ — OCHOBaHHe HaTypaJbHHX snorapapmos; d-— yAeabHHE TenA006-
MeH. MeXAY BOIXHOH Maccoii NOTOKa H aTMoc(epolt mpu TeMnepatype
BO3AyXd, PaBHOA TeMnepaType NOBEPXHOCTH BOAH; ONpeaeAseTes No
TaGanlaM Ha cpénmom JAaTy NepHOAa pacueTa #. B SaBHCHMOCTH OT
ZATH H IEPOTH MeCTa; B — KoahPHIHEHT Tennoo6Mena, yCTaAHaBJIH-
BdeTcs B 3aBHCHMOCTH OT CPgAMeft TeMmepaTypH Bo3gyXxa, TeMmepa-
* TYPH -IOBEPXHOCTH BOJH H CKOPOCTH BeTPa 3a MepHOR 71 ¢ — Kosbh-
GENEeHT MOJauH TeRJAa H3 BOAHOR MacCH X NOBEPXHOCTH pasfiefa

a=10~4(2,020+0,123 w)cp, Bz/(u2-°C), -~ (L.10)




rie U M @ COOTBETCTBEHE) CKOPOCThL Te3eHHA (M/c) H CKOpPOCTH BeTpa
ra Becorte. 10 M (M/C); ¢ M p TemAOEMKXOCTh H IVIOTHOCTD BOIH;
a — napaMeTp, onpenensercs no opmyae -

: T-kea '
"= Tt Al o 1”1

FRE T—pacqemaa e)mnnua BpeMeHH, o6mno CYTKR; hcp—cpe.unaa
rayfHHa peKH Ha PaccMaTpHBAEMOM yuacTke - _

Tp Q 864
T

hop== . (1-12).

rae @ —cpenmnkt pacxox BOAM Ha ytlacme 3a’ pacueTHHH TNeprOA;
Tp — BpeMsl NOGeraHd€d OT BepXHEro 1o pacqe-moro creopa; Q — mno-
ILafb BOAHOR NOBEPXHOCTH HA YUACTKE ' MeXAYy CTBOPaMH, DaBHas
b-1 Mm%, b— cpeaHsA NIEPHEHA PeKE; ! — pacCTOSIERE MeXAY CTBOpaMU.

Y.ne.ubnuﬁ OpEXOL TeRna Of Joxa (§x) ONpeleNseTCs B 3aBHCH-
MOCTH OT MeCsIa, MIHPOTH MecTa K cpegnedi ray6unn moToka. B me--
PHOJ OCEHHEro OXNaXieHus Ha MHEpOTax BHme 50°C mpm rayGume
10 10 M BeamuuEH g, H3Mensnotca or 3 xo 12 Br/m2 TlporHos mo-
ABJCHHS JAbAA COCTABJAETCA ¢ HCHOJALSOBAHHEM RaHHHX 06 OXHiae-
MHX BeJHYHHAX METEODOJIOTHUECKHX SAEMEHTOR H HMEer saﬁnamspe-
MEHHOCTb B HECKOJILKO CYTOK.

Bonee moapo6uO pacueT -no ypasneﬂnm JI I i[llymlxoacxoro
ocBemlen B yueGHoM mnocoSun H. @, Bedannu, T, II. Kaxnnuna [2].

TIporros mauaja Jaefoo6pasoBaHEs HA 0S€Pax H BOAQXPAHHAHMIAX -
NPOBSBOAUTEA AHAJOTHUEBIM MeTOROM. TIpH OTCYTCTBHH CKOPOCTH Te- -
YeHHA JAaTa NOABJEHHS Jbla DPHAHMAETCA 3a RAaTy Hayaja JeAo-
crapa. Ilpn cxopocrax rewenns Goavme 0,056 M/c, a Takxe HANHIHU
peTpa JICJOCTAR HA BOXOXP2HHJXHIIAX oﬁpaaye'rca Tosxe TOABJEHHs
£13.£:

12 Paclle'r % NPOrHos c'roxa myry o .msna

F.

P. A. Hexuxobckuft npeanoKHA MeTOX paciera H NPOTHO3a CTOKT
WMYrH H JbAa PABEHHHHX H MOJYIOPHHX PeK, KOTOPHE SaMepsalor -
MyTeM NepeMeleHra KPOMKE Jbia BBEPX NO TeweHHMi0. Ha:sTHX pexax:
¢ MOHHXEEHEM TeMmepaTypH Boxu a0 0°C m mambhefimem: ee mepe-
OXNAXKACHUEM TIOABJAMIOTCH CHAYAAA OTAEAbEbie KPHCTAAJIH BHYTPE-
BOZHOTO JbJxAa, 3aTeM 00pa3yloTci HX ckomiedus — miyra. Ilpn mem:
WEHHN BHH3 N0 TEUSHHIO 9TH CKONJAEHHS VBeAUYHBAIOTCH B pasMepax,
NoABAAETCS TAK HashiBaeMbft wyroBoii KoBep, a 3aTeM M IIYTOBHe
AppEabl. CBeleHHs O KoJHYecTBe JEASHOA MacCH HMEKT SHAYeHHe
pA NAAHAPORAHHH MEepONPHATHH IO NPONYCKY MIYIH ‘H JBA4  yepes
COOPYXEHHS, NP NPOTHO3AX SaK0DA JbLA, NPR ONEHKe myroaxxyuy‘
anpylomefi cnoco6HOCTH BepxHero Gueda.

YunrTHBas, YTO H26NI0NEHAS 32 CTOKOM WIYTH H-JbAA KaK npasmno :
He BeHyTCA, B OCHOBY MeTOHN2 GHH TONIOMEHH JauHee CTARNAPTHYX
METROPOJIOTHYECKEX H THAPONOrHYECKAX naﬁnmeuuﬁ
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" Pacxon wyrA H AbKa BHYHCATETCA HO HOpMyNe
| - Qa=By Uanhy, - (1.13)

rre Bjy-— cpenBss WHPHAA pexu Mexay saleperamu; Uz — cpempas .
CKOPOCTb [ABHKEHHA IIYTH H  JbAd4; 1 — KO3(Q(QHUHEHT NOKPHTOCTH
TIOIRALY 3epKajia PeKkH Wyrofi H JAbIOM; /in — CPeXHAS B TONepeTHoM
ceueHHH TOAIIHAEA JEJOBOH MacCH.

Cpennioio IIHPHHY PeKH MeXIy saleperaMu Ha JeZ006pasyioLIEM
yqacme PEeKOMEHIYETCH] BHYHKCAATH NO BHPAMKEHHIO

Ba=Bo(0,42 U%°+0,60), (1.14)

rie Be——cpe,nnsﬂ IHHpEHA PeKH HPH OTKPHTOM pycie; Ugp — cpen-
WAs CKOPOCTL TeYeHHS B NOONEPEYHOM CeHeHHH NDH OTEPHITOM pycae,

CpeAHas CKOPOCTh ABHXKEHHS IIYTH M JbAa NpH Koadduuuente
nokpuroctH 1<<0,80 npunwuMaercs papHOM cpeanelf  mOBepXHOCTHOR
cxopoqrn Tederud. [Ipm sHaweHmsx 1>>0,80 B cyxenmgx, moBoporax
pycdta,pexu HawHHAWT 00pa3oBHBaTbCA NepeMurdkH. IIpeAnonaraercs,
4TO B ‘NEPHOA 3aMEpP3aHAs N0 Mepe NPONBRKIKEHHd BHH3 IO TeUEHHIO
BO3PACTAET IOKPHTOCTD, TOMIIHHA JEAO0BOA MACCH H IVIOTHOCTH iNYTH.

Beanunsa (0 A;) ONpese/AeTC] N0 JAHHHIM O TeNAONoTepAX (S)
¢ oTkpuroft BozHOA mnopepxmocrn (1.6) B BpeMmenn mpolera Ha Jje:
roclpasytomeM yuacTke (1), T. e. (0 fix) =f(£

Pacuer TenonoTeph NPOHIBOXHTCSA ynpomennmm cnocoboM 1o
AaHRHM O TeMIepaType BOsilyXd, 06JauHOCTH H CKOPOCTH Berpa. Me-
TEOPOJIOTHISCKHE JANHHE 3aMMCTBYIOTCR HS NPOTHO3a norofH. IIpea-
JdaraeMHi MeTOA TPHMEHMM TIPH BpeMeHH npofera Ha .ne)xooﬁpasylo-
. meM yqacTre or 2—3 wac. 104—5,6 cyr.

- B CHIA @epriocorn u Kopn B 1972 r, ﬂpe,H.JIO}KHJIH IpOTHO3HPO-
BaTh WHTEHCHBHOCTb LIyroxepa, noctymaiomero k I'SC ra -Hmarap-
CKOM BOJONaje B 3aBHCHMOCTH OT CYyMMApHO# TeNJOOTHAUH yepes
BOARYIO MOBEPXHOCTb PekH OT osepa Dpu Ao cTBopa I'2C. Bexnunna
TeNAOOTHAYN 38BHCHT OT TEMNEpPATYDPH BO3KYyXa, CKOPOCTR BeTpa, He-
dbruETE BRajKHOCTH ‘B pafumanuonHoro $Gasanca. Pagnanuornuift Ga-
GanaHe maMepserca camonmmymumy npuGopamu ma TOC, a ocramgn-
Hble' MPTEOPOJOrAYeCcKHe AaHHKE HCHOJBIYIOTCA NO HAGNIOACHHAM Ha
MeTeOCTaHUHAX. YCTAHOBJEHH YpaBHEHHS MHOMXECTBEHHOH Roppexns-
UnH, C NOMOIIBIO XOTOPHIX MOXEO. npomosnpona'rb MaKCAMANbHHA

Ipacxon LIyTH,
t 1.3. I'!pornoa CpOKOB Ha‘lllJla .ue,uocrana

O6pasoBanHio JeIOCTABA HA pPeKax MNpexIIecTBYeT na.nbneﬁmee
CHMXellHE TeMTepaTypH BO3AyXa, yBeJuiueHye PagMepoB JbiuH, HX
cuepsanne, poct sabeperos. B xaxkoH-10 MOMEHT Ha DeKe NOABARIOTCS
OTZENbHHE HEeNOJBHXHLE JeASHEe MNepeMHTYKH HS CMepSaloLiuxcs
ABEHH.! DTH OepeMEIUKH Jallie BCero wabaopanTes B MecTax ¢ HEGOML-
HIEMHE CKOPOCTHME TeueHHs, y MOBOpoTOB pycaa. ITox BoszefictBHeM
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NOTOKd HEKOTOPHE NEPeMHYKH DPaspyLialoTcs, ApyrHe ke cnocoG-
CTBYIOT CKANJHBAHHIO H CMEDP32HHI0 NOANAHBaOMMX JAbAHH. [locte-
IleHHO KPOMKa JeASHOTO NOJA NepeMellaercss BBEPX NO TeYeHHIO Kak
34 CUeT NPHNJNBAIOLIHX JbJAHH, TAK R 3a CUYeT JeX006pasoBaHHA,
BOAHAE TOBEPXHOCTh MEXAY NepeMHUKAME 3aBONHRETCH JAbAOM -—
- ycTaHaBAHBaeTcH Jenocras, Taxkum ofpasom, Ha ofpasoBaHue. NeHO-
CTaBa BJHAKT (AKTOPH, CNOCOGCTBYOIHEe HHTEHCHBHOCTH yBeaAHde-

HHA pa3Mepa JAbAHH, 3a0eperoB H WX CMep3aHHio, T. €. (QAxKTOpH,

KOCBEHHO XapaKTepH3YIIIHe TENJACOTAAUY HOTOKa. 3a TOKA3aTedb
TENJOOTRAYH NOTOKa NPHHUMAETCH CYyMMa CpPeAHHX CYTOUHHX OTpDH-
IaTeALHHX TeMAOEPaTYP BOSAYXa CO XHA NOABJAECHHA MNJABYYEro Jbha
(f-—). Cyuua OTPHUATENBHEIX TEMNEPaTyp BOSHYXa S3aBHCHT OT

AdCT
TpaHCHOPTprIOﬂ.Iel’I cnocoBHOCTH NOTOKA B onpeneaseTcs 1o JIaHHHM

0 BHCOTE YPOBHA HJIH CKOPDOCTH Te4YeHHR NOTOKA B JieHb HOABJEHHA
JIABYYEro ApAa, T. €. '
2t =f(Ha),. )

ACT

R TR

(26
Be-

50

g S 1 1
500 528 _540 T 5ED 580 800 My

Pac. 3. 3ABHCHMOCTD MHHEMAJNBHOE CYMME cpel-
n YEHX OTPARSTSAbHHX TEMIepaTyp BOSTYyXa
—)unn+ HEOGXOMMMON 10AR BOSMONKHOCTH
XACT
OCTZHOBOK JBAHH, B SABHCHMOCTE OT YpPOBRA
BONH B IeHb MOABAeHHA JbAa H,.
p. Baprysur —c¢. Baprysmn.

rpe Hy — BHIcoTA YPOBHA B NeHb TOABJACHHS NAABYYEro AbAA; zt—

BACT
CyMMa CpeiHHX CYTOUHHX OTPHLATENLHHX TeMINepaTyp BO3AYXa 8a

NEPROA OT AATH NOABMCHHA JbAa A0 AATH HACTYIJCHHA JeAocTasa

(puc. 3).
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Ha rpaque cnnsn snaqeﬂnﬁ tE t— ® Ha mo HHXKHEMY Kpawo moJs
ANCT

" TOYeK npononu'rcsl omﬁalom;aa, ypapﬂenne Ko‘ropoﬁ HMeeT BH,I( o
- (2 t—)sam=F(Hz). o ' (1.16).

- Jﬁ.c‘l“

Hanpsefiink aHaJn3 NOKasaj, 4TO JJIA YCTAHOBJEHHS JEA0CTaBa
Heo0XonxEMoO, YTOGH OTPHIATEABLHAA TEMIEpatTypa BO3AyX2 B JeHb
HaKomACHHA (2 ¢ — }ymy AOAXKHA OHTL He Buwe Hexmoporo KPHTH-’

ARCT
YeCKOro SHAUEHHS. Kpn'mqecxaa TeMnepaTypa Bos,uyxa (%) onpe,ue-
JAserTcq no 3aBncumocm _
ho=f(Ha) - = (L17)

. ITocrpoenue sapucumocTH (1.17) BHRoNHAETCA CAAYIOWAM ofpasoM. -

To rpadnry (2 {— )yen=f(Hx) s xamgoro rofa onmpenensiuch
HAACT .
CYMMBl OTPHUATeJNbHHX TeMOepaTyp BO3Ayxa, HeobXoaHMBE NJAA yCTa-
HOBJICHHA JIeAOCTaBa. YCTaHaBAWBajach Jara HaKONJEHHA 9TOR
cyMmH. HauuHas ¢ 3Tofl ZaTH [0 AaTh. (AKTHUECKOTO Hauaja Jefo-
CTaBa, BRIRHCHIBAIOTCA €XCAHEBHHE 3HAUEHUs cpeAHedl CYyTOUROR TeM-
neparypH BO3RAYXa. DTH TeMIepaTypH CBASHBAIOTCS ¢ YpOBHEM BOAH
B leHb noaBAeHHa Jbpia. Ha rpaduxe TOukH, OTHOCAINMECS K AHAM,
KOTRa JleAoCTaBa He OHJO, HAHOCAT OAHAM YCJAOBHKM 0G0O3SHAWEHHEM,
& TOMKH B JeHb RACTYIVIEHHA JIEAOCTaBa OTMEYAlOTCH APYTHM 3HAKOM.
3aTeM ApOBOAHMTCH JHHHA CBS3H 4epes TOUKH, COOTBETCTBYIOLLHE AHIO
YCTaHROBAEHHA. JeA0CTaBA.

IMpu nporsose Hauada JeNOCTABA HCHONB3YETCA NPOTHO3 TeMIe-
paTyp BO3ZyXa Ha HecKoAnko nnefi Brepei. Ilporsos cocrasnsercs
B fieHp N0ABAEHHA JAbja. Ilo yposHio Boan (Ha) onpeseaserca MuHH-
MaJbHAd CYMMa OTPHUATENBHHIX TEMIepaTyp BO3AyXa, HeoGXoRmMas
Aaast abpasoBaHusi JeaocraBa (X ¢#— )um Hconoabsys mporeos cpe,n-

t.lPC‘l‘
HHX cy'rquHx TeMnepaTyp BO3AyXa Ha HeCKOJBKO AHef, oupe,u.enam '
na'ry RaxonneHdf (Zf-— }umy, B 2T0T AeHL BOSMQIKHO HAYAJNO JeL0-
fancr

CTaBa - IPH YCJIOBHH, YTO CPejHAd CYTOUHAS TEMIIEPATYPA BOSK

' 6yneT. paBHa HJAM HAXE fyp, oNpefeneHHofi no Bupaxenuio (1.17).
Ecan e no NPOrHO3y OXHIAercs TEMHeparypa Bulllle g, Bech pac-
yeT MOBTOPAETEA Ha cJeAylomuf JXeHp ¢ yue'rou HOBOTO npomosa
TeMINepaTypH Bo3Ayxa.

JI., T, HlyasxoBckuft And paBHEHHHX pek yc‘ranmm.u SMOApPHYE-
CKyI0 -(OPMYNY, TOSBOMSIONLYI0 ONPERENHT KDPHTHUECKYIO CPeNHIO0
CYTOUHYIC TeMIePATYPY BO3AYXa, NPH KOTOpOH BO3MOIKHO oﬁpasona-

HHE Jlenocrana.
. - — b 0.8 - -
N 2 | r——
b= — 650 ( o ) : (1718)
fm D
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Fi€ © u b COOTBETCTBEHHO CPERBAH CROPOCTH TéusHIS H MUpHHA DEXU
Ha pacCMATpUBaeMOM YyyacTke; I {-— CyMMa CDeAHHX CYTOUHHIX OT-
F!
pHHATENLHEIX TeMNepaTyp xatzoa,uyx:gf1r HeoGxomuMas Ans Hadaha oOpa:
30BAHHA JenocTasa (B QopMmyay 5Ta cyMMa HOACTaBasAercs ¢ NoJo-
KUTEJbHEIM 3Hakom)., Popmyaa (1.18) MoxerT NpHUMeHATHCH B Ha
y#acTKax BOAOXPAHMAHUL Ha KOTOPHX CPENHAS CKOPOCTS TeYyeHus 6o-
aee 0,058 mfc. - '
Meton Lllynsxosckoro paapaﬁo'ran s peK ¢ aenooﬁpaaoaaﬂneu
Ha NOBepxHOCTH MOToKa. B To ke BpeMs Ha TODHHX W NOXYTOPHHX
pexax npeofiafaeT 06pasoBaRHe BHYTPHBOZHOrO Jibja. IIporHos mo-
SBJIEHHA WIYTH KA. STHX PeKAX MOXKET OWTb BHMOJHEH C Y4eTOM M-
'HAMaJAbHOH TeMIepaTyphi BOSAYXa.

14. Mporuos mapacTauua TOAMMH JAEAAHOTO MOKPORA

B -nacrodmiee BpeMs NOCTaBJeHa 3aAada NpPOAJEHHS HABHralHH
peqHoro $JOT2 C OeAb0 yBeNHYeRHs oO0BeMa U NPOAONIKHTEALHOCTH
NepeBo30K AAA ofecneyeHus noTpeOHOCTEA HapoORHOro Xo3dficTpa.
PemenEe 3Toft 3aauy CTANO BOSMOXKHEIM B CBASH C OCHAILGHAEM ped-
Horo (aoTa CcyAaMd, cnocoSHHME paloraTh BO JbRY. YememHas pa-
Gora CyZOB BO JbAYy Ha JHMETHPYIOIIHX CYAOXOAHHIX YyHacTKax BOAC-
XPaEBJHI, A0/AXKHA O6eCIeqHBATHCS COOTBETCTBYIOmEH FEZPOMETeO-
posoruyeckoft ummdopmManmef ¥ nNperHoaMu HapACTaHHSA Tomnnu
Abja. :

Hapacraiye TOAMEHH Jba HA peKax, osepax H BOROXPaHHINM-
max HMeeT MeCTo B C/aydde, KOTLa MPHTOK Temla K ero HIXHER mo-
BePXHOCTH MeHbllé CYMMapBHX NOTeph Tenja C HOBEPXHOCTH JAbja,

‘B ycnoBEAX CTAalBOHApPHOTO NpOIeECCa TEILIOOTAaua C BepxHed
OBEPXHOCTH JbAa (dS) npoRopuHOHANbHA TeMMEpaType NOBepXHOCTH
Abia (fx), ero TENJIONPOBOLHOCTH (M) # ofpaTHO npouopnuonanbua
TosulyHe AbZa (Aax)

dsS,= — ,—k-’;- dt. (1.19)

Tlpu Hajuuwmu CHera Ha JbZY YYHTHBaeTCs ero Toamuna (k) H
TENAOBPOBOAHOCTD (Ac), m Bupaxenne (1.19) Gyaer mmers BHA
RN
dSl=—'——-—“—)L-"-j-—— dt, - (1.20)
kﬂ+ "i.:- hc
rae i, — TEMIEpAaTypa DOBEPXHOCTA CHEra. 3HaMeHaTelh BHIpaiKeHHS
npeAcTaByineT co60f SKBHBaNEHTHYIO TOMMEHY AbZa (). 3a cuer
TENAOOTAAYH IPOBECXOAHT HapacTaHHe JbJA H B TeucHHe eNHHHIE
BpeMeHE ofpasyeTcs ero KOJIHUeCTBO paBHoe dh. Bm,ne.nmomeecx npH
o6ipasoBaHnR AbAA TENO onpenensiercs no GopMyae

_ . dSy=paLdh, : (1.21)
me pn—-l'lJIOTHOCTb Jlb)la' t Y,B.EJII:HaSI 'rermo'ra JIEI[OOGP&SOB&HHS{
/ : ‘18



MpeveSperas NPATOKOM TenAa ¥3 BOAHOH TOMMH K HuXHeH To-
BEPXAOCTH JIbAA, SANUIIEM YpaBHEHHE TENJIOBOTO 6a.ncha Ang aeas-
HOTO NOKPOBA CO CHETOM B BHJE

. paldh=
: h +

L A (1.22)
M | _
HnterpupoBanne ypaBHEHHS (1.22) OpH NPeNONOKEHHH, YTQ SHave-

HH4 Re, Ae, Ax MOCTOAHHEL, & hn--hu npn #==0 npHBOAMT K chaenylomef
pacdeTHOH (dopmyne -

h-—-l/h + 35 h -|u2’”"‘,_‘p .—-i—:- he,  (1.29)
x

TRe iz — HauanbHAs TOJIMHHA JbA& (cpennsas Ha y9acTke), OCTANB-
Hble 0603HaYeHHA NpeKHAE,

B nauvaje mponecca HapacTaHHA JbAA by=h¢=0 u ypaBHeHHe
(l 23) ynpomae'rca H HMeeT BHJ

ha=—3867R. . (1.29)

B aMNupHYECKHX -3aBHCHMOCTAX TeMIePATYpy NOBEPXHOCTH JbZA
SaMEHSIOT TEMNePaTypoRl BO3AYXa. (Dopmy.ua TIpH OTCYTCTBHH CHera

Ha Jlb,[[y HMeeT BHR
ha=a(Zf—)", (1.25) -

rae 2 {— cyMMa CpEAHHX CYTOYHHX TeMIepaTyp BO3AYXa OT flagala
JeA0CTaBa A0 32/laHHOR AATH; @, /1 — NaPaMETPH. -
Jag pex Cubupa B. B. [luotpoBuu pexkoMeHayeT HopMyxny

k,n-—-l,25(21‘——)”1 ' - (1.26)

B Gaccefisax pek ¢ ycmﬁlmaoﬁ 6eso1"re11e.nbuoﬁ snuoﬁ YCTaHABJH-
BRIOTCH NPOrHOCTHYECKHE 3ABKCHMOCTH BHAA

=1 (2‘: t—; kc.:): ' (1.27)
rae b,y 4 — TOADIEES AbNa Ha n AHEH BIEpeX OT AATH BHEOYCKA NPO-

THO3a; E t —cyMMa CPeREMX CYTOUHHX OTPHIATENbHHX TEMNeparyp

' BO3AYXa 3a NePHOA OT RaTh NepexoAa ee yepes 0° C K OTpHUATEALHEIM
3HAYEHNSM A0 [HSA BHIYCKA NPOrHO3a; A, :-— BHCOTA CHEra Ha AaTy f.
3alnarcBpeMeHHOCTs TIpoTHO3a mo 3abHCcAMocTH (1.27) HE mpe-
BHIIaeT 5 cyT.
Tlpu Aanmuu cHera Ha MAbRY ANS TIPOTHOZ0B TOJ!HJ.HHH AbZa "c
no.lxhsylomca tdbopmyan Buaa:
Ah=c(2 t— Yot : (1.28)
rie AA — npupaimeHse TOMMMHAW JibAa 38 pacUeTHHA NepHOA;
- (Bf—) —cymMMa oTpPROATEJBHHX TeMIepaTyp BOSAyXa Sa pacueT-
RHf neproa; h, — SKBHBaJeHTHad TOJNHIHHA JbBAA; €, & — NapaMeTpH.
14 -



 CraunoHapHOCTL Mpoilecta HAPACTAHUA JbJa HapyHlaeTcs NOX BO3-
ZeficTBAeM oTTeneJedl, BHDajeHus CHera, BHIXOAA BOAHR Ha -Jen, 00«
' pa30BAHAS CHEXKHOTO AbJa, HAJHUKHA LIYTH NOAO AbAOM,

- B aTHx ycaoBHsAX pacder HapacTraHus TOJUIHEH JbAa C HuKHEH
NOBEPXHOCTH BHIOJHseTes mo Qopuyae B. B. Ilaorposuaa aas Ko-
POTKHX HRTEPBANOB BpeMeHH 1—3 CyT., B TeuSHHe KOTOPHX nponecc
MOZKHO TIDHHATH (:'rauaonapuum

Ahg= (1.29)
Pw

rie n'—nepexoy,nuﬁ Koécpibnunem or TeMOepaTypH BO3AYXa Ha

MeTEOCTAHUMH K TEMNEepaType NOBEPXHOCTH CHEra MM JbJa; # — TeM-
mepaTypa Bo3ZyXa Ha MeTeocTaHund. OcrajpHhe ~0GosHagCHHS
NPEeXHEE, :
Pacuer BapacTaHHs AbAa B CAydae HAJHIHS IIYTH pexoue}u[ye'rcn
nponsnonn'rb no dopuyae B. 51. AMrresod:

n)&nz t‘g _ aq
smnm@ﬁf@&.w“

Ah, = (1.30)

3fiech A g — NPHTOK TemJa OT J0XA PeKd; Ry -— o6beM IMYTH, cofep-
xanguiics B 1 cM® cMecu myrs ¢ BOAOH. '

IMpAaToR Temsa OT J0XKa DPEKH ONpejesiseTcs NOCYTOYHO IO NMpeA-
aoxenunio A, 1. Bpacaasckoro u C. H. BysaroBa B 3aBHCHMOCTH 0T
qAC/AA CYTOK ¢ HayaJa o6pasoBaHHA NJAaBY4ero Jibha.

15, Mpornos cpoKoB BCKPHITHR PeK, 03€P H BOAOXPAHANALR

Becennee NOTendicHHe BH3NWBaeT TasHHe cHera B Gaccefine m mo-
CTYI/IeHHe BOAHK B pycnosyio ceth. OAHOBpeMeHHO TaeT CHEr H Ha
NeXAROM MNOKPOBe, KOTOPHH NOCTENeHHO fIPOMATHBAETCA CKANIHBAIO-
weficsi BOLOH. YMeHbIUIeHHe IPOIROCTH TRICHIETO JbAA, OTPHB JeAs-
HOrQ NOKpOBa OT {eperoB BCJEICTBHE NONbEMa YPOBHS BOAK HPUBO-
AT K TIOABJACHHIO 3akpali, TpeMrH., B MecTax ¢ GHCTPHM TeUeHHEM,
rge meggHoft noxkpop OoJee TOHKHH, 06pasyloTcs Y4acTKH C YHCTOH
BOAOM — npoMouHu, IIpogosixalowmiica - nogbeM ypoBHe#l cmoco6-
CTBYET REJECHHIO JIELAHOTO NOKPOB2 HA OTHEJbHHE MACCHBH, NOABHX-
KaM JAbAa — NiepeMelieHHIo JeIARHX nojefl BHUS Mo TedeHHw. Ilo-
ABHXEK Jbia Ha peke MoxeT GHTL HeCkoubKo. Hanvnefiniee cHue-
HHe NMPOYHOCTH JbA2, BO3PACTaRHe DacX0floB BOAH NPHBOAAT K pas-
PYIUCHHIO OTASALHEIX MACCHEOB HA JbJHMHH, HAURHAETCS BECCHEMA Je-
noxofl. Jleoxof 4wacTO CONPOBOXKIAETCA SATOPAMH — CKOMMEHHEM
AbAKH B CeYeHHH Pycila pekH. Bulle 3aTopa YPOBHH BOAH PeSKO BO3-
pacTaioT, 8 HiKe — NamaioT. PacCMOTpEHHE NPOLEcca BCKPHTHA Pek
NPHBOAHT X BWBOLY O BJIMSHWH Ha BCKPHTHE ABYX (akTopoB — Temio-
BOTO H MeXaHHUeCKOro. _
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~Hog snuanuem Ténaa nponcxOauT Tasimé  ocnabnénué mpou-
HOCTR JieAsSHOro noxpoBa. BoageHcTBhe MeXaHHYeCKMX CHJI NMOTOKA
TNPHBOJUT K B3JIOMY JIbAd K €ro nepeMeiienuio. Binsume artux ¢dak-
TOPOB Me PAaBHO3HAUHO A PagHuix pex. Ha pexax, Tekymux ¢ cepepa
Ha-10T, OCHOBHOB (DaKTOD TEN/OBOH, SKeCH NMOMOBOALE HAGMIOKaeTCH
mocA¢ BCKPHTHR, Ha pekax- ke TeKyMlMxX c lora. HA CEeBep QCHOBHYIO
Po/Ib EMEET MeXaHHYeCKHH (aKTOp, TAK KaK pe3koe yBeJHYeHHe PAC-
'XORGB BOJAEE OPHBOAHY ‘K PaspyHieHHIO NbAa, HECMOTPS Ha ero ewe
” - : SHAYUTEABHYIO HpouHocts. Or-
i+ METHM, YTO H 3JeCk CYIIeCTBEH-
ta0x Ha poJb TEWIoBOro <akropa,
- onpeaensioniere GuicTpoe noCTy-
] W _ NAeHHE TaNHX BOA B PeyHYIO
+ . [ CeTh.

T MertoIu KpaTKOCPOYHKX HPO-
THO30B BCKPHTHS peK TaKke
MOXHO NOAPasfeNnTs HA ynpo-

: hy wennvie (SMIHPHYECCKHE) H Oe-
et raavhbie. 11pi ASOXKCHHY 3MIHA-
#l : PHUECKHX METOAOB, BOCHOJB3Y-

' _ emca cxemoll (puc. 4), Ha ROTO-
poil of6osHaueHH AaTa ycTofiuy:
A BOTO TNepexofa CPexHecYTOuHOH.

——=—|  feumepatypy BosAyxa OT OTPE-
T e WateibAHX K HNOJOXHTENLHBIM,

: - SHavennA®"Tg, ~ H4T4  BOKPH-

Pc. 4. Cxema, ROSCEAIOMAs Sk Wi ¢ Hauada JIeROXOKH)

HEpAsECKHe SABHCHMOCTH KpaT- Toex: Tom'"“"ﬁ"bﬁh“‘”’ﬂﬁ"
KOCpQUHOTO “mma BCKPHITHS “H4TY T, oGO3HAYeHA 4Uepes

. ho. Cymma--SpeREuy - CYTOUHHX
NOJOKHTENBHHX TeMUepaTyp BOSAyXa 3& -TEPHON ((fage)) OT To 1O
T oGogmayeHa: yepes 34, Baech Ke NOKATAH-IUN YPOBHEHA BOAH H

o foex ‘
nepuop, N OT Aathl To Ko Hayajia HHTEHCHBHOTO MOABEMa YpoBHel
BOAM. .. - : : 3

. TlpoAoaxuTe ILHOCTS. HepHOAA OT AATH YCTORUYMBOTO Nepexoia
TEMIEPATYPH BO3AYXa Hepes 0°C x0. gﬂ@j{g__gcm@jsangcgg 0T npoH-

HOCTH W TONNMHH Jbia (fg) B MOMERT To ' OT METEHCHBHOCTH NpH- _
Tolte-MANASA ITOT UEP D __
n L i‘- tsc!{’=f(ho' D!).} (1‘31)

‘TIpousocts B ToONMEHA ABAA hy fiA pek Ges oTremenedi B sumHulk
NEpHO 3aBHCHT OT CYMMB CPeAHHX CYTOUHHX OTPHUATEJbEHX TeMIe-
PaTYp BOSAYZa 33 SHMY. '

, ‘ ho=f(Z t—) (1.32)
.:TIpw HanuaHd orreneneii saprcEMocTs (1.32) HMeer BEA _
: ho=f(Z ¢ —; 2t+), (1.33)

. 1T - . . :

’i'ﬁ



TAe 2 {4 — CYMM2 CPeRHECYTOYHHX MNONOXHTeNbHHX TeMNepaTyp

.Bosnyxa 33 NEPHOJL OTTEIEE, '

HurtencwpHoCTs NpHTOKA Temaa (Dy)} xapakTepusyerca cymmol
CPENHECYTOUHHX TOAOMKHTENLHEX TemnepaTyp BO3AyXa sa  NepHOA
leex, T. €,

thr.f(ﬂ_f-[- Y. . (!.34)

s :
Ha pexax, rae B nepuof BCKpHTHﬂ oo.nbmym pOIb HMEeT MeXamH-
ueckmil dakrop,

D*=f(2 t+,N), o (1.35)

: BLK
BT :
D¢=f(2 t+,AH),
N!l!
rie A H — npupawierne ypoBHA BOAH 3a HepHOA OT HauaJa non'beua
YDOBHA. X0 BCKPHTHA PEKH.

Jlns pek, Ha KOTOPHX TafHHe AbJAa MPOHCXOAHT NpH HeSHAATE/b-
HOM MOoIbeMe yposHell BOAH, a B SHMHHH NEPHON OTMEYAIOTCH OTTe-
mesH, Bocnonb3yemcs sasdHcamoctsMm (1.33) u (1.34). IlogeraBasas
ux B (1.31), moxyaum

f,,“,.;f(zt_; It+; St4), (1.36)

BCK
HO faou== Taex — T, CHIeROBATENBNO

Toex=F (2 t—; Ef+, 2t+ To) (1.37)

Orciofa cyMMa CPeJHHX CYTOYHBIX NMOJOKHTENBHHX TeMIepaTyp, He-
00XoAHMAA AJIS BCKPHITHA, OyReT paBHa

Ztte=f(3t—; Tt+; To). _ (138)

m

Bpepeune paTm ycrofiauBoro nepexofia TeMIepaTypn BOSZYXa K NoO-
NORUTEJLHHEM - 3SHAUCHHAM, JI03BOJIET KOCBEHHO YYHTHBATL pasHble
CYMMH COJIREUHON pajHalvd, NoAydaeMue JeAsHHM 'NOKPOBOM Ha
MPOTAIKEHAR NEPHOLA JeNOCTABA.

~Bansnne orrenejiel Ha CHMMKGHAE NPOYHOCTH JIbJA MOXeT GHTH
yuTeHO cheaylomum obpasom. [lo Marepranam ApPOMIAHX JeT BHGR-
paloTCs rofsl ¢ OTCYTCTBHEM B 3HMHHA nepnon orrene.neﬁ " crpoxm:n
rpatbmc CBA3H BHAA

' 2f+’=f(zt-—-, To).
BOR

3aTeM AJd JeT ¢ HanuuneM B SHMHH MepHOA orTemexnefl mo rpaduKy
CBASH ONpefCAAOT CYMMY NOJOXKHTEJbHHX Temmeparyp (3#4), me-

il

. 2 3ax. 188 T F warpanzaul :
e T T ST £



00X0RUMYIC AR BCKPHITHA PeKd IO jaTe nebekona yepes 0° H CyMMe

OTPHLATENLHHX TEMNEPaTyp BOSKYXa 3a 3EMHHE nepuox (Z7-—).

AHAJQrHYHYIO CyMMY gz {+) HaxomAT TO HaTe HAYANA OTTENEJNH H
” _

Toft e menuwunse (3 f—). OTHOMeHKe mepBofi CYMMH Ko BTODOH
(Zf+) o6osHanaercq k. Pacuerhast cyMma HOJIOXMTENBHHX TeMOepa-
TYP BO3Ayxa, HeOGXOAMMAs ANt BCKPHITHA € YYE€TOM BJAHAHAA OTTe-
neaw, pasHa S . -
N Zi4= (Df+) ~ kI i+, . {L39)
P . Toex ) orT . '
Ecan sa 3uMy OHJI0 HecKOMLKO OTTenenell, TO MONPABKH ompefe-
NAOTCS 0AA KaXAoH oTTenenaud:; : '

S =[(St+) =2k B H4]. ' (1.40)

4 fack ort

lNocse onpeaenenus swavemnfi kospduumenta % rpadmk cpssH

CTPOHTCA CHOBA ¢ Y4YeTOM MNAHHHX 32 BCe ToAH. JapHCHMOCTH INpPH
TOM HMeeT BHUJ, ' :

[+ +28 2 1=H(To, 2t—).  (14)

fLi 4

.- llo pporHosy TeMuepaTypbi BO3AYXa ONpeAeNAeTCA AaTa, K KOTO-
pofi HaKONMTCR HEOGXOAMMAR IJIA:BCKPHITHA PeKH CyMMa Tenya. Jra
#aTa W NPHHHEMAeTCH 3a AaTy BCKPHTHAA PEKH. ,
. TIpm orcyrcTBuM oTTeneJell B 3MMHRH INepHOX ANA MPOrHosa

BCKPHTHA pex HCHOJb3YETCH 3aBHCHMOCTh :

. : : Dt =f({Ty, Zt—). _ (1.42)
] nex : : .

. Ecal BCKPHITHE NPOHCXOAMT B Pe3yJbTaTe B3JaMHBaHHA JbJa TPH
GuCTpHIX MOAbeMax ypoBHefl BOXW B NMepHOA MOJOBOALA, MPOIHO3 OCY-
IHeCTBASETCA IO CBS3H BHAA _

AH=f(Zt—; Zt+), T (148) -
, ) ek : : ’
rae AH — npesnilleAHe YPOBHS BOAH NPH BCKPHTHA Haj MHHHMAJb-
HBIM 3AMEUM; 3 {-— CyMMa CpDEeIHeCYTOUHHX OTPHHATEALHHX TeMIme- .
paTyp -BO3AyXa 3a 3SHMHMA nNepuoi; 3 {4+ —cCyMMa CpeIHeCYTOUHMX
HOJOKHTEILHKX TEMICPATYP BOSHYXa A0 BCKDHTHS; NOACYHTIHHAS
C yYeTOM MOJOXKHTEAbHHX TEMIEpaTyp BO3AyXa 3a BpeMs orTenciefi.
. B Tom cayyae, Xorza OT KOHLA OTTeHeJE Jo JaTH Hepexola vepes
0° npouno 11—20 nue#t, cyMma TeMnepaTyp 3a oTTenesib YMHOXK&ETCA
Ha Xosbpuuuent £=0,2, ecsin npomno He Sosee 10 amed, 1o k=05,
Boaee paHHue oTTenesu BO BHEMaHHe He NpHHMMalOTCA. Onmpesene-
HHE JATH BCKPHTHA PEK ONHPAETCH HA HPOTHO3 YPOBHH BOIH H TEM-
NMepaTypH BOSAYXA. ' _
18



TIpy npOraOc3ax BCKPHTHSA PeK MOTYT HCIOAb3OBATHCS S3BECAMOCTH
BHAA ) .

Sao=fths; AK), s

rae qu-—cyunapnuﬁ TERJONPUXON, HeOOXORMMHE HJs chpu'mx
Jx/M?; hy — cpefHas. TONIIEHA JIEXSHOrO MOKPOBA HAa YUacTKe PeKH
nepef HavanAoM TamHHA, ¢M; A H — npupamenue yponna BO,&H 38
AIePHOJ, OT HauaJla MObeMa A0 BCKPEITHS PEKH, M.
Tlo sasmcamocrn (1.44) ycraHaBaMBaeTcd cyMMapHas Be THTHEA:
-remlonpnxo.ua neoﬁxo,unuax INd BCKpHTHA. JlaTta H&KOILICREA 5708

BeJHTHHH E.qo H sIBAgeTC na'roﬁ BCKPHTHS peKH. ‘Pacuer BeawuuN
Tennoo6MeHa Be/eTCA IO HOMOTPaMMe, Ha KOTOpPOA BeMWYHHW TEIJO-
ofMeHa OTKAAAHBAIOTCA TO OCH OPAWHAT, a JIaTH — N0 OCH alcmuce.
B KawecTBe “Tperweil nepeMeHHON NPHHHMACTCA CpPejlEAA CYTOTHAsN
NOJOXKHTeIbE2A TeMOepatypa BosAyxXda. C nOMONmBI0 HOMOTPAMME
onpefensercs TennoobMeH gepes eAHHHUY BepXpell NOBEPXHOCTH Je-
JXAHOTO NOKPOBa 3a AHEBHYIO FaCTh CYTOK. Tensxoo6Men 3a HOUL B pac-
Yer He npmEEMaeTcH. OnpeneinsieMHe BeJMUMHH TeINIoOGMeHa Xapak-
TePHIYIOT NPHXON Tenaa coxreudofi pagnaluH, spderTHBHOrO H3XY-
ueHHs, TYPOYJEHTHOro Tennoo6GMeHa ¥ TenmooGMeHa B CBA3H ¢ KOH-
nencanmeli n ucnapenneM. Jlanne o noAbeMe YpORHS Bo,n.u (AH)
TAKIKe YCTAHABJHBAIOTCH N0 TIPOrHOSY. -
MeToauka KpaTEOCPOUHHX IPOrHO30B MOKeT OCHOBMBATHCA Ha
CBASH MEXLY HATOfl HAYANA HHTEHCHBHOTO NORbEMA YPOBHA BOAM
(AH>10 cm/cyr) u natofi BckpuTHS. YpaBHeRne no,uoﬁnoﬁ cBasn,
poayseHnoe s CpezHelt JIenH, umeeT BHA

AD=aAD, . (1.45)

rie AD — OTKAOHCHHE OT HOPMB MATH BCKPLITHS; a-—-ymoaoﬂ KO-
appunuent ypasHenns; A D, — oTKJAOHeHHe OT HODMH NMATH HadYaja
HETEHCHBHOTO NMOABEMA YPOBHA BOXHL.

Ha Cpegnmefi JleHe HHTEHCHBHOCTL PASBHTHH BOJHH TNOJOBOABS
ABjsAeTca BaXkHe#immM (axTOPOM, ONPEJeASIONIEM NHATY BCKPHTHS.
3abnarospeMeHHOCTh NMPOTHOSA TO STOMY YP&BHEHHIO H3MEHAETCS
axa creopop Cpennedt Jleww ot 6 a0 13 ameft. TIpaxTuvecku Taxyio
He. T0UHOCTh BMEIOT 3ABHCHMOCTH, B KOTOPHX yqnmae'rca RApy-
HOCTh BCKPHTHA OCHOBHHIX NPHTOFOB.

Hatu BekputRs Jlenw y c¢. TaBaru (Dt) Seiam - caﬂsam:z ¢ 1a-
TaMB Bekphitas Jlemst v c. Brarema (Dr) m B RavecTse TpeThelt nepe-
MEeHHOR VINTHBajAach APYKHOCTb BCKPHTHA P. OJeKMH -y DYHKTa
Ryny — Keas otHOcHTENBHO BeRpHTHE p. Jlentt y Buruma (pmc. 5).

Oxnako Jydlle BCEro YCHOBHS BCKPHITHS NPOTHOSHPYIOTCA € yue-
TOM He TOAbKO ¢OPMHPOBAHHS BOJHH IOJOBOALA, HO 'H IPHTOKA
Temna, o6ycaBARBAICHIErO HOTEPIO NMPOYHOCTH JbJA, Beawydana npu-
TOKa Tenja TO HOMOTPaMMe ONpeNeNsieTcA ¢ ncucmbsonaﬂneu npo-
rHO3a TEMIEPaTYPH BOSAYXaA, 5
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Sanacuuocn Ans Jlerw y Tabary umeer BPIJI

Eq;...a—- f(AHt.], T), . (l 46)
aneco Lq;.s——cyumapuuﬁ npu'rox Tefina, HEOGXOZRMME LA% BCKPH-
THS 6e3 NOCASHHHX Tpex RHed; A Hy ;- noabém yposas Ha p. Jlewe

y Bursma 3a AeHb 10 BCKPHTHA; T — NPOAOMIKHIEABHOCT BCKPHTHS
Ha ydactke p. Jlesw or Kauyra ao Brtuma. Tlpw ncnosbsoBamus
. MPOTHO3a TeMHepaTypH BO3AyXa Ha 4—b jguHeli” 3abaaroBpeMeHHOCTH
' NPOrHO3a BCKDWTHA COCTaBAAET 7——8 AHed, a oﬁecnetxennocn aony-
cwuoﬁ omHBKH 100%

AR L . :
T o

] S S N an*f%/
S R I )% 1

% et
| e

V sk °3} FHl o '/qg_ss
b of 4
%1 / '
prg I ,/_
bl o /
g g
fr 93 | -
4 T i ! ] ! A !
_ : i J 79 13.}5_ 782 23

f : Pue. §. Ssnncau_ocn. BATH Iscxpu'mﬂ JIeuu-y “TaGary
{Ds) or par Boxphtun Jlewn y Barama (Dp) m
~ ApYRHOCTH BCKPHTHA p “Qnexmn {T). . '

HoBHM HanpaBieHHeM, HCNOJAbSYeMHM IpPH pacueTe H ‘MporHOSe
DECEHHHX JefOBHX RBACHHH Ha pexax, SBAAETCH METON J'l T. ]]Iyem-
xoBcroro H C. H. Byaaropa.

BexphiTie pek HO MONEHH IIImexoncxom By.na'roaa TMPOHCRONHT
NpH onpejefleHHOM COOTHOLUEHAH MEXAY yueﬂbmaromeﬁcx 1pov-
HOCTBIO JbJa M BO3pacTalomes BOJHOCTLIO TOTOKA' * * °

eha <), S (14D

rZe @ hy - NPOYHOCTH JIbAA B A€Hb BCKPHTHA, PaBHAA NPOHSBEACHEIO
OTHOCHTEABHOIO PA3PYI2IOWEr0 HANPAXKERUS TaioOMiero ibia Ha HS-
ra6 (o) Ha 'ro.umuuy JbAg (h,) An-—xapax'repnc'mxa BOAHOCTH
PEKH. . :

‘o

[



Faxuu odpaatm npH paa?pa6o'rxe‘ NPOrHoseB BCKPHITHA Ha OCHOBE
#apaxenus . (147) HeoOxoAHMO NpeABHUHCAATL TPOYHOCTH JbAA WU
OXCMAAEMYI0 BOAHOCTh PeKH (YPOBeRb HAH pacxol BoAH). Kak yxe
OTMEUAJIOCH, 33 HAYaJ0 TFaaHHA JSHAHCFO HOKPOBA PEK NPHHEMAETCH
MOMEHT CXONa CHera ¢o JbZa. DTa JaTa ONpeNefisercs PacueToM Ten-
JoBoro GajiaHca TAlOIMEro CHera AO ypaBaeHH

sozxcpcr_g (LE+P+Jo+Ge)n +)l'_‘, (LE+P+F)a. ¢1.48)

JAech JeBas uacTh YPABHEHHA BHpa- -
AKaeT KOAHYECTBO Temaa - Heobxo-
AuMOe AJsl TafdHUA CHeXHOro NOKpo-
Bafl, 3AJEraioMIero Ha JAbAy, a Hpa-
Basi UACTL XapaKTepH3yeT CcyMMap-
HYIO BEJHUAHY TemJoofMeHa TOBEpX-
HOCTH CHera 3a J€Hb H:. HOUb..
Cpenmsisi. BHCOTA CHEXHOro NOKPOBA
(h) W ero HAOTHOCTL MpuEmMMaKTCA . ¥
MO H3MEPEHHSM B JeHh HACTYIVIEHHA — ,p
MAKCHMaJbHOH TORIMAHL JbAa,

. Pacuer cocrapamiomux remmo- U i
ofMeHa TPOM3BOAHMTCA NO TOJYCY-
TOYHHM KATepBajaM Bpemeny. Hara, 200
Ha KOTOPYI0 CYMMAapHHE Ten0lpH- '
XO& ROCTHTHET BeJHuMHH 80 Agpo,
. IpUHAMaeTcA 34 BpeMs ocBoGoXe-
HHYL JIeSHOTO TOKpoBa OT CHera.
C sTOr0o MoOMENTa HAYHHAETCR TagHHe 2000
Jbla U CHHXeHHE er0 MPOYHOCTH.

[Ipourocts  Jaefgmoro mokposa 000
o0uuHO GHCTPO yMmeHsllaeTcs B Ha-

oh

X

B o e A s e

yanbHHE MepHOM TasHHA JbXa, B NMO- Y BN 2N 30
CAeAYIONIEM HHTEHCHBROCTh CHHXKe-

'HHA NPOUHOCTH JbAA BaMeIJIAETCs. r‘;‘;‘f‘-’m%mc”ﬁ";&“mﬁ
CxeMa BCKDHTHH peK HO PaccMaTpH- vy s e“mwxpona oo
BaeMofl MOZenH ToKasaHa Ha pHC. 6. abAY Be, TOAWIEAH JbAS

OTHocHTeNbHOE paspyimaloniee Ha- hy u ero mpouoctd @A

. H pacxona BOXw Q Bec-
npsiKeHAe JpAA HAa HSIHG ompene-  Lon 1963 r. ua

nseTed no (bopuy.ne By.na'roaa : [ Hoft Mmmne y A panmono

Fe (Y

rie S — yAeapHoe CoAEpKAHEE KHUAKOR ASH BO JbAY, BHPAKEHHOE
KOJIHYECTBOM Tenyia COJIHeYHOH paAMauud, NOrVIOMEHHHM JbAOM
(Ix/M%); So— npenensHoe -coaepxKanne XKHAKOR (asH BO AbZY, IDH
KOTOPOM Je NMOJHOCTHIO TepaeT MpoyHocTh (184X 10% Hax/m®). Pac-
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SwHTAp exeAHeBHHE sHaqeHusd S néAysns faknne 08 M3MCHEHUN Of:
HOCHTENBHOE MPOYHOCTH JIeXSHOMO NOKPOBa B BeCeHHUA nepHoa.

BennuaHa 'S onpejensercss HCXONS H3 ypaBHeHHS TellJOBOro 6a-
JaHCA "JAGASHOTO IIOKDOBA H BHPAXKAeTCA PASHOCTBIO MEXAY BCeM
TEIJIOM, TIOTJIOMEHEHM JbJOM 32 NePHOA TafAHMA, H TEeOVIOM, 3aTpa-
YeNHLIM 3a 9TOT Xe NepHoX Ha TadHHe erc ¢ BepxHefl H HuXHeR No-
BEPXHOCTH, @THECSHHOR K OCTABHICACH TOJIIEHE JbJA.

L (aHqmt ot q) —pLE(W+H").

o= Z K +1")

S=

s (1.80)

Fué q,-s—TypSYJleH-muﬁ Ten.aooﬁmeu ¢ aTtMocdepoit; qm—'remlooﬁ-
MeH BCJGACTBHE HCIADeHHS WIH KOHIAECAUME; ¢p — 9((pexTHBHOE H3-
Jy4eHHe; ¢s— TEINIO COJHeYHON pajBalHH, NOTJOUICEHOE JAeXAHEM
AOKPOBOM; Bce BeARUBEH ¢ B JIX/M?; p-—NJOTHOCTL Jbja, KI/MS;
L — yneibHasi TEMIOTA NaBAeHHs Jbka, Hx/kr; A’ — caok crausa-
HHA JbAa ¢ BepxHel uonepxnocm R” = ¢ HHXHeK NOBEPXHOCTH;
ho — Haua/IpEasg TOJILMHA - JERAHOTO I[OKPOBA; n——nponoax{meah
HOCTb ItepHOAA TAsIHHAA JeXAHOTC HOKPOBA, _
3a wadano nepuo,na CTagpa-
HHA NPHEHMAaeTCH HepBHEA AeHb
mocke CcxXofa CHera €O JbAa.
HaunGoasinas caoXHOCTL 3aK/I0-
yaerci B EeoOXOAAMOCTH HC-
RBOJIb30BAHHA  IPOTrHO3a prAa
MeTEOPOJOTHYEeCKHE  9J1eMEHTOB
(reMmepaTypH, BAAKHOCTH BO3--
AyXa, CKOPOCTHE BeTpa, obiaad-
HOCTH), a TaKKe TPOTHO3a BOA-
: . o4 4t  Hoctm pexm. [Ipenckasap ¢ ks
a9 aF 1 .15 W wzga, BOAHOCT: peku (H uaz Q), Mox-
_ .. HO Jarh rlp%ruos RatH BCEpH-
Pre. 7. T . THS ¢ 3a6JaroBpeMeHHOCTHIO |
Mmg’:;“;‘;“ “cpo.f:w‘::niﬂﬁui 3—5b cyr. [logpobuee HsAOKEH-
- pACXOZOB BOSS, Hui MeTOAR mporHosa paccmar-
puBaetca B padore [2].
B uocaenune TOAH BHIONHEHa paspabotka ofmell cxeMm npo-
 THO32a CPOKOB BCKDHITHSA; NMPAMEHHMOH AJIA peK DASJNHUHHX pafioHoB,
B Hawane oHa 6nina mosnyuena Bas naTd pek: CemepHas ,[[nnna, Ile-
qopa, J],Henp, Oka, Ennceft, (pHc. 7) H HMEJa BAL

igghs (ngn)
- L g g hs. 12 Qs

TAe B JeBoll H NpaBofi yacTAX yPAaBHEHHS OPEACTABJCHH COOTBETY-
_CTBEHHHE MOAYJAbHHE KOS((PHUUUEATH NPOIHOCTH JbAA H PACXOAOB
22 - -

(1.51) .



BOAS Upm BCKpuTHE peK. 3asHciAmécTs (1.51) Owna npomepens no
nanpy 22 nyHKToB pex. [IpoBepka NMOATBEPAMNA BOIMOKHOCTh €€
HCTIONBL30OBAHES B ONEpaTuBHOA pabore, Ha MajioaydeHHHIX pexax’
cpesHufi MHOroJleTHUH pacxof BOAH DPEKOMEHAYETCS ONpeaeasTh No

naowmazy sogocbopa lg @=f(igF), a CPEAHIOK MHOTOJRTHIOW - MPoU-
HOCTb AbAAQ B 3aBHCHMOCTH OT cpeiHeli HauGOAbiueR TOMUIHHE NbAa

© .(hz) H DPOAO/MKATENLHOCTH IEPHOAA ero TasHua (A), T. e. HO CBASK
[gph=f (%) Toamuna sapla MOXeT GHTL BHIpaXKeHa qepéa CYMKY

CPeRHHX CYTOUHHX OTPHIATEALHEX TEMIEPATYp BO3LYXa 3a SHMY
(2t—), a UPOXOIKHTENLHOCTL: €ro TasAHAA npnﬁmmceﬂﬂo oleHH- .

g, W

BaeTCsl NEPHOZOM OT AATH Hakomjemns X i+ ==B5°C n0 nats chpu-
THH. Bee s1H X8PAKTEPHCTHKR MOryT GHTL HOJAYYeHH e KauMatHge-
CRUX NaHHHX.

C mneapo yBeJmllean 3a6JarOBpeMEHHOCTH 1IPOTHO32 CPOKOB
BCKPHTHA pek Ao 10—I15 amefi npexnaraeTca caeRyiommys cnoco6.
TIporsos BHINYCKAETCA B AeHb CXoAa cHera co JAbRa (Dc) B 3aBHCH-
' MOCTH OT -OJKHAGEMOr0 YBeJHUEHHS Pacxofa BOAM 38 5—10-aHeBHHIH
nepuog nocie Dy K NPOTHOCTH JbLa Ha Hexo'ropuﬁ i-fi genn mocae
Dy no ypaBHeHnio BHAA

=f(A Q: q’hi): (1.52)

rae A — yncyo Auefi oT KaTH C¢XoAa cHera co Jeaa (D) Ao math
BeKpHTRS pexH {A); A Q — yBenuueHue pacxoja s0AH s3a b—]10-xnes-
HH# nepHox mocae D,

IMpornos yBeinueHHs pacXofa BOALI B 3aMHKAlOIIEM CTBOPE BH-
MyCK2eTCAd HO AAHHHM O PACXOAaX BOAH BHIIEJEKAILHX YIaCTKOB

'.‘:I-'.‘“.".'_:_”“.‘:f © Qua= (ko'l'klal'*'k%Qs"'-“"‘k"‘Q"‘)t o (183)

rae R, ..., Rm — 4HCACHHHE napaue’rpu NepeMeHHNX; Qp,..., Qm—
cpefHHe PacXoAH BOAN BHILIENEKANIRX YYaCTKOB.

1.6. Hporsos ymeHsueHns NPOYHOCTH JEASHOIrO NOKDOEA,
Hagana Apefida AbAA K OYHIIEHES OTO JbLA O3eP H BOROXPARKIHIML

IIporHesH yMEHBLICHHA HPOHHOCTH nenﬂnoro MOKpOBa 03¢p H BO-
AoxpaEHnHm, no MeToay IlliyaskoBckoro — BymatoBa Moryr OHTL
MCTIOJIb3OBAHE NPH MNABHPOBZHME Hayalka PabOTH CYAOB B JACATHOM
nokpope. BHNONHeHHHE pacyeTHl MOKAa3aJd, 970 B MepBhie 3—b amed
nocie CXOAS CHEra CO JbJa TOJUHHA JbAAa YMeHbUIaeTCHd He3HavH-
TeJbHO, a NPOYHOCTH JbJla CHHXKAeTcs NOYTH KanoaosrHy. Hawaao
' HABHTAIHH BO JbAY HA BOJXKCKHX M KaMCKHX BOAOXDAHWJARIIAX Mo

ONHTHHIM JAAHHLIM MOMKeT OCYIIECTBJSTHCS NPH YMEHbLUIEHHH €ro . Npos-
Hocte Ao 0,6—0,2b or mawaspHo#i, C 5TOr0 MOMeHTa NO OYHIIEHHA
BOAOXPANMJIKLL OTO JbAa Tpoxoput- 20—30 AHeli B CieAOBATENLHO
KA 3TOT IiePHOMN MOXeT OHTbh paHbille Ha¥aTa HABHTAIHA.



" Hawano BeTpoBoro ,upeﬁq;a AbAa Ha- oaepax H nonoxpannaumax
peKOMeHAYeTCA YCTAHABAHBATE N0 YPABHEHHIO -

ghY® < do?, - (1B4)

rae o -— CKOpocTb BeTpa; A — HOCTOSHHHI Kos(duuHenT, DaBHLA
a5 cpefiHeR modocw Epponefickoii Tepputopun CCCP 0,018.

© OTMeTHM, UTO Hauano Ipefipa ApAa ycTaHaBAWBAeTCHS NO Habarwo-
IeHHAM Ha Y4acTK4X BOZOMePHHX IOCTOB H He BCerfa OTPaXaer - pe-
aJley)lO KapTHHY 3TOro mponecca AJAA KPYHHOro osepa (BOHOXPaHH-
JIHIEA

. Pacuer (npomoa) TOMUHHE! ¥ NPOYHOCTH JbMa Ha O3epax K BOAO-
XPaHHAHIAX BHIOAHAETCH TAKXKE XKaK H AAS peK IO H3JAOXKEHHOA
BHIE METOIHKE.

[Iporsos AaTH OCBOGOKAEHHS osep (oaoxpaEHaHIL) 0TO JABAA
OCHOBAH-H4a pacueTe KOJHYECTBA TenNa Reo6XOAMMOro AASA NOJHOrO
CTaHBAHHA JEAAHOrO IOKPOBA, COCTOAINEr0 H3 HalAacTOBAHHMA cnera,
CHEJKHOT0 H KPHCTaJLIM4ecKoro JibAa.

285=80 (pc.hc #+peatten 4 pahta), : (1 55)

rae ES — KOJIHIeCTBO TelJia, HeOGXOZHMOre AJs NOJHOTO CTaHBA-
HHA JbJA H CHera Ha JIbAY; kepc, Reapex, Azpn — TOMEBMHA ¥ NUIOTHOCTH
cHera, CHe3KHOr0 H KPHCTAJJHIECKOrO Jibja.

Onpesenenne RaTH OCBOSOXKAEHHS O03eP H BOXOXPaHHJHAIL OTO
Jbjia NPONSBOAHTCA HO JAHHHM METEOPOJIOPHYECKOTQ IPOTHOSA,
Henroaessyemble MereopojioTHIECKHe IaHHHe o6HMHO Jepyred o Hs-
MepeHusM Ba Gamxkafiule# GeperoBof MeTeocraHnud. BcaeacTeae pas-
AMIHA NMOACTHJAAIOHICH MOBEDXHOCTH €YWH H BOAHLIX OOLEKTOB B Be-
CeHHHH NEPHOA, TeMIepaTypa, BAAKHOCTE BO3AYXa M CKODOCTb BETpa
B MeCTe H3MEPEHHA ¥ Haj BOAHBEM OGDBEKTOM MOryT cylliecTBeHHO
orauyaThes. flocye cXofa CHera TeMNepaTypa BO3AyXa HaA JEASHHM
NMOKPOBOM BOAOXPARMJAMUL M O3ep HHXe, ueM Haji cymefi. B cpasn
¢ 3THM B JaHHLle HAGJIOmeHHEH 32 TeMumeparypoli BO3AYXAa Ba METeo-
CTRHUHH BBOAATCA NONDPABKH, YYMTHBAKINHE CTENeHb H3MEHEHHS TeM-
mepaTypH BO3LYXa B 3aBHCHMOCTH 0T 00JaYHOCTH H IIHPHHH YYacTEA
o3epa, BOAOXpaHAARMia, ITompaBkE BBOAATCH ¢ HEPBOIO IHA pacuera
TAAHUA JbJa Ha BOROEMAX.

BAaXHOCT, BOSLYXa HaA BOAHHME 06beKkTaMH TpaHChOpMEpyeTca
B MeHeme# crenernd. FlsmeHenHe BAAMKHOCTH YYHTHBACTCH JHIObL B CJY-
yae, ecqu aGcomoTHAA BJAXKHOCTD BO3AyXa Ha Gepery GoJblie
6,1 M6ap. IlonpaBku Ha HSMeHeHWe BAAKHOCTH ONPENE/SAITCA B Sa-
BHCHMOCTH OT INHPHHH BOZOeMa.

. 1.7. TIpor#ossl MaKCHMAJALHMX 3aTOPHWX YPOBHEH BONH

" Ha wmuorax pekax Cosercroro Cowza HabmoOKawTCs YacThe,
‘a HHOTHA M eXEroAHHEe 3aTOPH JAbJa. 3aTOPH JIb/Aa BHSHBAKT HABOA-
HEHHS. ¥ NPHYHHAIOT SHAUHTEIbHEIE yilep6 HADOAHOMY XO3SHCTBY.
*3aTopH XapaKTepHH AJA peK, Me BCKPHITHe NPONCKOZHT CBEPXY BHH3
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o TedeHuIo. B OCHOBHOM 3TO DeKH, TeKyIlue c 1ora Ha cesep (J/lena,
Eunce#t, Tleyopa, Cemepuas- [IBuHa U Ap.), a Takke DeKH, BePXOBbH
KOTOPHIX pPAacIOJOXKeHs B ropax, a HH30Bbf Ha paBHHHe ([lHectp,
Awmyp u np.). I'maBHO# cHJIOH, BHISHBAOMIEH BCKPHTHE Ha 3THX pEKax,
ABNSETCA AMHAMUUECKOE YCHJIMe IIOTOKA. DTa CHJa CBA3aHa € Pacxo-
noM Boabl. I1pu mOCTHIKeHHH oIpefe/eHHEIX PACXOL0B NPEOJ0JeBaeTes
COTMPOTHBJIEHHE JIEASHOTO IIOKpPOBAa, Jej JpOOHTCS HA OTHeNbHEE
ApguHbl. Ec/u HMXKe BCKDBIBIIEIOCS Y4acTKa PEeKM HMeeTcH ellle NIpod-
HBIH JieAstHOH IIOKPOB, TO HNpuOHIBAIOIHE CBEpPXYy JIbAWHBE CHABJH-
BAIOTCH, HAUPOMOXKIAIOTCS, 3aXBaThIBalOTCH NOX - Jen. Jlem sabusaer
BOJIHOE ceueHHe pycsaa, obpasyercss 3arop. Boabmue 3aTopsl oTMe-
qalTcs B TOLBI, KOTJA IPOYHOCTH JeENSHOTO IOKPOBA K MOMEHTY
BCKPHITHSI LOCTaTOYHO BBICOKAs, 4 MHTEHCHBHOCTb HaPaCTaHHs Pacxo-
JIOB 3HAYHTEJbHAS.

YcnoBusi 3aT0poo0pa3oBanus CBOeoOpas3Hbl Uit PasHHIX peK. Tak,
Ha p. [uecrp HabGmopamolivecs MOUIHBIE 3aTOPHl CBSI3aHHI C BHIIA-
JeHHeM B BepxHeH uacTH OaccefiHa OOUJIBHBIX NOXKJeH, Pe3KUM BO3-
pacTaHueM pPacxOJOB B YCJOBHUSX ellle NPOYHOTO JIEASTHOTO IIOKPOBA.
CJieAyeT OTMETHTb, YTO 3HMHHE OTTEIesNH W YaCTHYHOE BCKPBITHE CIIO-
COGCTBYIOT OGpPa30BaHHUIO OCTATOUHBIX 34TOPOB JIbJd, KOTOPHIE COXpa-
HAIOTCA 10 Hayana BecHbl. Ha Hekoropeix pekax CubupH, TeKyIIHX
¢ lora Ha ceBep, BCTPEYAOTCs YYacTKH, I'IE 3aTOPH HaAGJI0ONAI0TCS
exerofHo. Huxe 3THX y4acTKOB BCerfia COXpaHsieTcs JeAsSHOH Io-
KDOB, Ha BCKDBIBIUEliCcS YACTH PeKH eXerofHO OTMeYaeTcs HHTEHCHB-
HBIff JIEIOXOH, TMPOXOJAIIMH B YCIOBHAX 3HAUUTEJNbHBEIX CKOpoOcTell Te-
yenus. Ha yuacTke o6pa3oBanus 3aTOPOB JbJa OGHIYHO IIPOMUCXOAMT
3HAYHTENIbHOE yMeHblUIeHHe IPOAOJAbHOTO YKJIOHA, UTO XapaKTePHO NpH
nepexolie OT Ilepekara K Iuiecy. Yallle Bcero 3aTopel 00pasyloTcs Ha
[OBOpPOTaX, B MECTaX paclOJIOKEeHHS ©CTPOBOB, CYMXKeHHH pycna. Me-
TOAHKA IPOTHO3a MaKCHMAaJbHBIX 3ATOPHHIX YPOBHeH HAaXOMUTCH B CTa-
auu paspaBorku. [loka genaroTcsi NONBITKH NPOTHO3HPOBATH MAKCH-
MaJibHEle 34TOPHLIE YPOBHH Ha y4YacTKax pex, I'Ie 3aTOPH BO3HUKAIOT
€XeroLHo. :

VntepecHrle pesynbTaThl NOJYYeHHl B I'OcymapcTBeHHOM THIPO-
JIOTHYECKOM HHCTUTYTE KOJIJIEKTHBOM aBTOPOB MOJ PYKOBOACTBOM
P. A. Hexxuxosckoro. :

Hns pex Cubupu, Hanbuero Bocroxa, EBpomneiickofi Teppuropun
Coro3a npu NPOrHOo3e MaKCHMAaJIbHOTO 3aTOPHOTO YPOBHS HCHOJB3O-
BaJach 3aBHCHMOCTb BHIA

Hyaxe. 3Tp.=f(Q8Tp) ’ ( 1 -56)

rae Qsrp — CPeAHHH pacxoj BOAHL Yy KPOMKH JeJSHOI'O HOKPOBa IO
OyTH ee nepeMelleHus B Npefenax JepocbopHoro yuacrka. IIporsixen-
HOCTb 3TOr'0 y4acTKa 3aBHCHT OT IOBEPXHOCTHOH CKOPOCTH TeUyeHHS H
JUINTEJIBHOCTH TepHoja TyCTOro JeldoxoAa. IIpu OTCYTCTBHH HYHKTa
“HabJ/I10/leHHH, 10 KOTOPOMY MOXKeT OBITh ONpeleJieH CPemHHA pacxoln
(Qarp) mocKenHMY 3aMeHSAETCA KOCBEHHBIMH XapaKTePUCTHKAMH.
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Ha p. O6s y 1. Kamenb-na-Ofs npu fmporfiose MaRCAMAMbEOLO
FATOPHOr® YpOBHA BEJHUHHA CpeAHero pacxoda (Qerp) 3aMeHeHa cyM-
MapEHM pacxofom (2 Q) pex O6u y Bapnayaa aTthumé y Taap-
MEHKH 32 BTOPOR feHh JeAoxXofa Yy Bapmayna. 3Ta 3aBHCHMOCTb HO-
KazaHa Ha puc, 8. Cpéausa sabaaroppeMeRHOCTb MPOrHO3a 3 CYT., CO-

otHOmeH#e - paBHO 0,36,

A
. Hupupsie OF . g o I . _
Hgr - ' I g .
B F v 20— .
a’
00 O ./ 4
) o0 4% 48
800t 5243 7
. N8B 280 I
?w_wﬂ . 58.4;. .”ﬁ* ) /' .
|~ 8|56 39
809 L& i D
: ml ’ % 5450/;5
500700 , b
{14
053] o‘:‘; 8
604 r -
500 ' i
¢ 2000 4000 5008 ZQ=0gpu+lf§Qmm

Puc. 8. 3agncaMocts Hyaxe, srp. ™f(Z Q) -ana p, O6r
: y r. Kadenn-ua-QOtu;

] —RpoMia JENAHOr0 NOXPOBA B MOMEHT BHITYCKZ .

nporiosa BHme T, Kamenb-na-O6u; Il — puxe

- r. Kamene-na-O6n. Ludpe y TOUEK —- FOAH.

Jas paga nynktor Huxunero Enncea (Iloranoso, Hynuaxa, Yere-
IMopr, Kapaya) aata -BHNYCKa UPOTHO33a OTHOCHJAACE K MOMEETY Ha-
CTYNJeHAS 3aTOpHOrO MakcEMyMa y r. HMrapxa. 32 xaparTepuCTHKY
CpefHery pacxofia y KPOMKH JIeASHOTO NOKPOBAa NPHHEMAJCA ,00DeM’
rogul (W) B pycne Enuces u Haxuest TyHryckr na yuacTke, orpaHs-
yeHHOM cTBopaMH Bepeinaruno-BoasmoR IMopor-CeauBanmxa. 3abaa-
TOBPEeMEHHOCTD %omosa onpenenanacr NPHOAHKEHHO IO BHYHCIEH-
HoMy sHaueHmio W. C

Exeroano naGmonalorca saropr p. Heman y r. Bapmronac. Janna
AenocGOPHOro YHacTKa 34CCh ONpeleNaiach N0 cpefHefl HOBepXHOCT-
HOM CKOpOCTH TeueHMS BoAW (80 xM/cyT) H cpenuefl- npozosxuTENL-

© HOCTH rycToro jgenoxoxa (2,6 cyr) Kax npouspefierne 80X 2,5=200 xm.
- Ha paccrosunn 224 xm ot BupnrroHaca uMeerca noct I'poxno. Pacxoxn
. BofH y r. I'poaso-Qup B pacxon GOKOBOTO NPETOKA Quaxc.6ox HCNOML-
S0BaJIACL NPH NOCTPOEHHH SABHCHMOCTH -

2% Hysseo. sap. =f[Qep+ Quanco. sox] ' (1.57)



B ceasn c BeenermeM 3 crpok Kaymacckoi I'SC yposéns Boas
y r. DHDIDTOHAC M3MEHHJICA 32 CUeT MOATOPA, Y9eT BJMAHHSA NOANOPE
OCyHIECTBASICA HyTeM onpejeicnus ypoBes Bopst (Ho. Y; KoTOpHR
HMea OH MecTo nmpu pacxofe Q= Quaxc. sox+Urp B cayyae ecns Gu
B NOCJAEAYOIiHe AEH Yy IJIOTHEH NOAAEPKHBAJAACH HEHSMEHHAs OT-

MeTka Z, DTOT YypOBeHh HCNO/AL30BA/ACS B WPOTHOCTHYECKOR 3aBHCH-
MOCTE

Hscawo.op="F(Hq).

Saropu =Ha p. JlHectp, KaK yike OTMeHaJoCh, HabaKAAKTCH IpH
NPOX0XAeHHH 3HAYHTENbALX NABONKOB,, PAS/HYHe BO BPEeMEHH MEKAY
MaKCHMYMOM NaBOAKa, BEaGJIOJeRHHM B BepXHeM cTBope pexH (r. I'a-
ANY) H 3aTOPHLHIMH MAKCHMYMaMH Yy DYHETOB HEXe IO Tewennio (r. Mo-
raaee-Iloponscknf, 1. Copokn, ¢, I'pyiika, nrT. KaMeHxa) NosBOAHRAO

YCTAHOBETb CACAYIOLIUE 3ABHCAMOCTH HJIf KaiKAOro Us 4-X yKaSaHHHX
TYHKTOB.

Hmm =f[ Qrax + Q60x] maxe,

3nech Qgox ~— 0OKOBOA NPHTOK ¢ yacTHOro Gaccefima Memxny I'ammvem
B Kawmenkoil, onpelienseMbifi no RakHHM peK-amaJoros HA JeHb BH-
MyCKa mporaosa.

ChenaHa nonHrka paspadoTarh MeTOA Kpa'rxcocpoqnoro upornosa
MaKCHMaJLHHKX 3aTOpEHHX ypobHell aas pek [Mmectp u AMyp, ucxons
H3 KOJRYECTBEHHOH OUEHKR XapaKTePHCTHK IPOLECCAa BCKPHTHSA pex.
Ilpeanoaaraercs, 410 BCKPHTHE PEKH IPOHCXOAET NPH HPOXOKAECHHH
pacxofa BoAH, KOTOPHHA MOKeT HOAHATH JeAdHOf NOKPOB BHIlle YPOBEA

H=H;.o+hg, (1.58)

rae Ha o — MaKCHMaJbHHE YypoBeEr BOAH B HagaJe JeAOCTaBa;
hy — TONMUHA ABJA.

KpoMe TOrO, TOT pacxof cnocofed npeogoaeTh conpormenue
© AEASHOTO noxpoaa, T. €.

Qn=f(ahi}. . (1.59)

rae Qs — pacxoA BOAH OPH BCKPHTHH PeKH; ¢ Ay — NPOYHOCTh JeAf-
HOrQ TOKPOBa, PABHAS NPOHSEEACHHIO PASPYLIAIOLIETO HANPLIKEHHA
apia (¢) HAa TOMUHEHY JeAAHOrO MOKPoBa (Aa).

Jna yuacrea pekH, rie. exerojE0 BO3HEK&IOT 3aTOPH, YCTAHABIH-
BaeTCH CBASh MEKINY TMPOTHOCTHIO JEASHOr0 HOKpoBAa (6 fa) B pacxo-
AaME BOAB B MOMEHT BCXPHTHA (Q,) H B MOMEHT NpOpHBa 3aTOpa
abia (Qup) (pue. 9).

B nepmon ¢opmupoBanus sa'ropa Hywaf(Qs), rae H, — Maxcu-

MaJbHHA 3aTOPEHA ypoBeHb BOAH; Qs — uaxcnna.nbmﬁ pacxo,n
BOAH B nepno,u sampooﬁpasoaaunﬂ
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PIcnObeaya JCTAHOBJEHHHE CBisK (phe. 9), Mpéackasas xox npoq-»
BocTH (gha) ¥ pacxoa Boxgu (Q), MOXHO AaTh HPOTHO3 MAaKCHMaJib~
HOTO 3aTOPHOTQ YPOBHA.

Jaa pekn Hpectp y nymkroB Moruaes-Ilogonnckui, Copolm H
KaMeHka BLIFBJIeHA S3ABHCHMOCTb 34TOPHOTQ YPOBEA OT GHTOBOrO

| AHy=f(Hq,), o (1.60)

rae A Hy —3aTopHHA NogbeM YPOBHA, paBRHE A Hy=H, —Hg,,
rae H; — MakcuManbHHfl 3aTopHHA ypobenn; Hpo, — ypoBeHD, COOT-
BETCTBYIOIHA mo kpHBOR Q (H) HaGmopennoMy pacxody Qs

BHTOBOM ypoBeHh NMPEHBHIYHCISACTCA NO CBASH .C CYyMMOE Pacxoion
Bo,um B BePXHHX CTBOpax GaccefiHa, a NPOYHOCTH JIbAA HO CBASH

(0’ hn) 4+ —f (0’ hn) s

- rhe v — 326/1aroBpeMeHROCT: NIPOTHO32, paBHAA 2—3 cyTkaM, .

- AnanorndHas 3ABHCHMOCTb
yCTaHOBAGHA AJS OPOTHO32Z 3aTOP-
HOI0 HoABEMa YpOBHA Ha psfe
NyHKTOB p. AMypa. Jlas nmporHosa
PacxonoB BOAH NPHMEHHM METOX
npepBHYHCACHAS THAPorpada’ cro-
Ka 70 HaHHEHM © paclpefeaeHdH
BOAM B DYC/IOBOR cerw H nocje-
JYIOHIETO MPHTOKa BOOH B PYCJO-
BYI0 ceTb. [IpoudocTs AeasHOTO MO~
KpoBa TPOTHOBMPYETCA TAK 3Ke,
'Kak # Aaaa p. Hmecrpa. 3a6iaro-
BPEMEHHOCTb NPOrHOsa ot 5 mo

} . ' 10 cy.
f“:;ngme;‘elfe CBASH MLy B MerojHdecKux pekoMeHna-
i packomaun soms B sowesr WX TOCYAapeTBERAOr0  THAPOMO-
BCKPHITHA U B MOMEHT NPOpHBA raueckoro upucraryra [3] oboGme-
_ . 8aTopa JbAA: . HH M CHCTeMaTH3HPOBaHH HccJe-
[ —fexogras: I1 —satop Meas;  yopamusi MOCAEAHHX J€T B OOAACTH
Aekoxor NPOTHO30B MAKCEMAJALHHX 3aTOP-
me ypOBHeli BOALI ANA DeK, [TAe saTopHl oﬁpasylo*rcn eXerogHe
B OJIHHX M TEX JKe MeCTax.
~ Ha 06e33a)OpHEIX y9aCTKAX PeK MakCHMaJbEHE 3aTOPHNE YPOBHH
pexoMeniyercs NPOTHOSHPOBaThH MO 3aBHcHMocTH BuAa (1.56), eamn-
CTBEHHHM aPryMeHTOM KOTOPOA sBASETCA DACXOL BOAH Y NepeMe-
matomefics BHUS .0 TeYEHHIO KPOMKH JeIAHOIC NOKpoBa (B HOBOM
oGosHaueHRR Qgp). EcAH xe B OCEHHMA nepHOA peryasapHO HaLJII0-
AZIOTCK 3aXOPH, NPOTHOS OCYWECTBISETCS HO CBASH

. Hoxe. orp. = (Qups Huger), _ (1.61)
rie Hgper — MaKCHMANBHEI YPOBEHDb B HaUaJbHHA MEPHOA JeA0CTaBA,
X4PAKTePHASYIOUIHR MOIMEOCTE sax{opa Jlbﬂ.a, Y. Bepxueﬁ rpannum KO-
TOpOTO OpMHDYETCA 3aTOD. .
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" B OTAEABHHX chygadxX AOCTATOTHO TeCHHE CBASH HMEIOT MECTO
Mexay Hgrp 9 Haper. Tak Ha p. Aurape y r. Kamenra nogobuas sa-
BHCEMOCTE NO3BOJAAET NPOrHOSHPOBATH 3aTOPHHEA YPOBeEb BOAHW C 33~
GnaroBpeMeHHOCTRI0 OT B X0 B,5 Mmécanes. 3a AaTy HACTYWJEHHS TpO-
THOSHPYEMOTO SATOPHOTO YPOBHS NPEHMMAETCS CPeJHAN MHOTOJETRAA
AaTa.

Ha pekax, B GaccefiHax XOTOpHX SHMOA HMeIOT MeCTO o'rrene.rm, '
BJMSHASA 38XOPHHX ABJEEHA Jydie m’rmae'rca yepes MpeAnaBox0d-
HHE ypoBeHb BOAH.

BejgyuHa pacxofa BOAH . Q,,s NpeABHYHCASETCS O METORY COOT-
BETCTBEHHHX YpoBHe# (pacxofos - '

QWB=f(QRP- By Q'ﬂl-h q$ Z) ’ (1'62)

rie Qup s — pacxol BOAH IPH BCKPHTHH PEK HAa BHIIEPACIOJOIKEH-
HOM Tocty; Qmp — pacxon BOAM 3HAYRTENLHOTO NMPUTORA HA AATY BH-
IycKa MPOrHO32, RIS KOTOPOTO BHIOJIHAETCSA COOTROMIEHHe Qnp/Q>0.4
{(npUTOR BCKpHIBaeTCH paHbINE TAABHOR pEKH); § — NPHTOK BOAH
Em

¢ vacrHoro faccehiBa, onpeaenseMuit mo dpopmyne g=F poanll B

F — nnomaze wactHoro GacceiiHa; M; B m — COOTBETCTBEHHO MOXYJH
CTOKa H YHCIQ PeK-aHajoroB; Z — OTMETKA YPOBHSA BOAW B LEHTPAJL-
HO#l wacTH BONOXpaHUAHINZ HAH Y. HAOTHHH.

B 8aBECHMOCTH OT yCXOBHE (hOPMAPOBARUA 3aTopa yqurunamma
JIHOIb 0THAeNbHHE apryMeHTH.

Jata BHNYCKA NpOTHOSa OTHOCHTCS K MOMEHTY ncxpmnx pexu
Y- BepXHero MocTa HAH KO ARHIO OROHUAHHS TIycTOro Jefloxoaa. Ecam
BOJIHA TIOJNIOBOARA (OPMHPYETCs paHbIle Ha NPHTOKE H ABJASIETCS DpH-
9HHON 3aTOpOOOPA3OBANEA, TO NPOTHO3 BHITYCEKACTCS B AEHb BCKPH-
THS OZHOTO M3 BePXHHX MOCTOB HPHTOKA.

- 3a moxasaTeab BOAHOCTH PEKH BMECTO pacxofia Q“p MOXeT npm-m-
MaThCH OfHA U3 CJeRYIOIIMX XaDAKTePHCTHK: HHTEHCHBEOCTH MNOABHEMA
YPOBHA BOLW B BepxXHEM CTBODE PEKH, MaKCHMaJpHbBle CHerosamacH
B OdccefiHe, XapaKTePACTHKA NPOYHOCTH JIEASHONC NMOKPOBA. -

.Tak, za p. [Tewope y ¢. ¥erb-KoxBa mpH NPOrHOSe 3aTOPHOTO
YPOBHA BONH YYHTHBAIOTCS MAKCHMaJbHHE CHEro3amacH Mo MeTeo-'
CTaHIKH ypod. Bepxunfi LIIyrop (Suaxc. B-1u1). 32aBHCHMOCTb HMeeT BHAL

Hal[p—0523 Suaxe. - m-I-O 793 Hppor+284.

ITporaos MakcCHMaJNLHOro 3aTOPEOrO YpPOBHS Ha P. Amyp y c, Io-
KPOBKa OCYINECTBJIACTCE NQ YPaBHEHHIO

Hymy=55+0,564 Ho_ +181 Hugen, (1.63)

ree Ho 0 ypoaem. BOAH Y NepeMemalomesicsi BHH3 MO TeUeHHIO

KPOMKH JeASHOTO NOKPOB2, NPEABHYHCIAEMHR N0 YPOBHIO (Hoper) M
HHTEHCHBHOCTH NOABEMA ypomm BOAN (A Heper) p. Inaka B nepBuB
%




JERb JEA0XONa ¥ T. Cpe'neﬂcxa 4 TAKXe YPOBHIO p. Aprynu B 9TOT e

AeHb y C. Onoua.
336Jrar03penenuoc'rb NPOTHOSA 3ABHCHT o'r BeNUYYHE YPOBHSA H HU3-
‘mengeres ot | 1o 8 cyT.

1.8. Onenka TOYHOCTH MeTOROB
EPATKOCPOTHBIX NPOTHO30B AEAOBLIX ABAEHUN

B Fmpouemen'rpe CCCP E. I. Anrnnosa u M. B. Banamona
[1] oSo6munu onmT cOCTABACHHS KPATKOCDOUHKIX ONEPATHBHEHIX: NMPO-
THO30B JEHOBHX SIBNCHAN. AHANIA3HPOBAINCH PesyAbTATH IIPOTHORHPO-
BAHHA NOABJNEHHA JbAA, HAYAAA JIEAOCTABA, BCKPMTHSA peK; HAdJaaa
JeAQCTABA ¥ OYHINEHUS OTO JbAAa BOAOXPAHHJIHIE IO JMAAaHHLIM 3a
1964—1975 rr. IIporroOsK BHIYCKANHCH B OCHOBHOM NO YYaCTKaM peK
B OTAeNbHEIM BOROXpaHRHIIAM. :

» OnpaBgMBaeMOCTE TPOTHO30B B CpeAHEM cocTaejaser 93—94%,
Cpeansia 3afaaroBpeMeEHOCTb POTHO30B 3aMep3aHug — 4 AHA, BCKpPH-
s — 5—G auedt.

TTosenenre AbAa Ha PEKaX W BONOXPAHMIMIIAX npomoanposanou;
‘Ha OCHOBE YCTAHOBJIEHHSI BeJIHUHHHW TENJOOTHAUM TOTOKZ (CYMMEl OT-
pULATEBHHX TEMIEPATYP BO3Iyxa) HeOGXOIWMOR 1Jd NOABIEHHS
JAbKa. BennuHHa TeNMOOTRAUH YCTAHABAHBANACH B 3ABHCHMOCTH OF
TEMNEpaTypH BOXH B JAeHb (MM HAKAHYHE) YCTOAUHBOrO. mepexoma
¢pemueft cyrouymoft Temneparyph Bosxayxa uepes 0°C. Momoaumrenso
B OTHENBHBIX CAYTaAX YUHTHBANACk r.nyﬁnua pekn HaKaHyHe BHIIYCKa
Tporsoaa.

- HcnoarvsoBancs raxxe pacuernufi-merox JI. I, Ilyaskoeckoro ang
IIPOTHO3a MOMABAEGHHA JibAAa ¥ HAYAJNA JIEHOCTABA HA BOZOXPAHRAHINAX
. W y49acTKax HHXHEHMX Gnedos saperynnpoaannmx PeK B CYROXORHHX
KaHaJXO0B.

© 3alaarospeMeHHOCTD nporﬂoson NOABNEHEA AbAA ONPefeNnsercs 3a-
6AarOBPEMEHHOCTRI) NMPOTHO3a TEMNEPAaTypH Bosiyxa. Ha pekax lora
Esponefickoft reppuropur CCCP B ormenbHEle rofir YacTHe IIOXOMNO-
LaHHA 3HAUHTENLHO CHHXKAIOT TEMHEPATYPY BO3NYxa u 3abiarospe-
MeHHOCThL IIPOTHO3a2 NOABMGHHS JbAa YMenbmiaercd Ao 2—3 gnedt.

ITporaocss Hayala NefOCTaBa Ha BOJOXPAHHJIHEIAX  COCTABJIAJIHCD
pacuerHuM MetonoM A. T. Ilyasxosckoro. Merton npenycmatpHBaer
HCTIOAB30BAHHE NIPOTHO3A TeMIepaTypu K ckopocrr serpa. Hs 87 npo-
rHOS0B Hayana JefocTaBa JHMWbL 9 He onpaspannucsk. OcHOBHAS NPH-
YHRa BOCHMH HeoNpaBIaBIIHXCH NMPOTHOSOB 3aKmouanach, B omxGrax
NPOTrHOSa TeMnepatyps Bosayxa. Jlawe nesHauHTeJNLHOE NOBHIIEHHE
TEMIEPATYPH BO3AYXA N0 HeGONMLIINX OTPHUATENLHEIX 3HAYEHHN TNpH-
BOIOHT K GONBIIHM O_IIIHGKaM HAaT NMoABAECHHA Jiblda HAR JASHO0CT2BA.
B Becennnfl xe nmeprox noxofHOe NMOHAXNEHHe TEMNIEPaTYPH MOUTH HE
OTpaXkaeTcd Ha CPOKAX BCKPHTHSA PeK H BOAOXPAHHENNIIL.

IMporao3m BCXpHITHS peK cpeanedi wacTa Esponefickofi TeppHTOPHA
CCCP sHTUyCKANHCh HA OCHOBE YueTa TOMIMMAH JLAA, MPHTORA TEOJA
¥ W3MeHEHHs BOLHOCTH B Hayase Becusl, OnpaBanBaeMoCcTh NPOTHO30B
"BEKPHITRS 92% mpHu sabnaroBpeMeHHOCTH B 4—5 nneﬁ ,
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Ha pekax jora IpE HpPOTHO32X BCKPHTHA HOMOJHHTEALHO YYHIH-
BAIOTCH 3HMHHE M TpefiBeceHHHE OTTENeJNH. 3a6.narospeuennocn 3HECh
cocTasager 3—4 nHaA, ompaBARBaeMOCTE — 93%.

Ha xpyneEHX pekax, TeKymIHX C 10ra Ha ceBep, NpH npomose
BCKPHTHS YUYHTHBAIOTCS YCAOBHA (OPMHDOBAHHNA BOJHH TOJOBOABA
B BepXHHX uacTax Oaccefina, 3a6laroBpeMeHHOCTh NPOTrHO3OB Ha
STHX peEax: cocraeaser 5—=8 cyr., onpaBamiBaeMocts 82—889%.

" ITporHosH OYMIREHHS BOAOXPAHHJIHII OTO JbAA OCHOBZHH Ha ycra-
HOBJI€HHH AATH HAKONJIEHAS Tenaa, Reo6XOAUMOro AJAsA TasfiHHA JieAd-
HOro MOKpoBa. IIPOrHO3 OYHINEHMA, OCHOBAHEHN Ha HCNOAL3OBAHHH
TIpOrHOCTHYECKHX 3SHAYEHAN TeMNeparTyph BO3AyXa EMeer salxaro-
BpeMeHHOCTs 3—4 pas, ompasaweaemocts 93%. Hemocrarkom npu-
OAVKEHHBIX METOROR NPOTHO3a BCKPHITHA SBJSIETCH HEBO3MOKHOCTE
ApeABHYHCACHHS noxohopanuli, IIporrosk BCKPHTHS Ha OCHOBe
pacyeros yMeHbiIeHHA TPOYHOCTH JbAa INHPOKO NPMEHSIOTCS B One-
paTusHofi pafoTe, 0gHAKO ONEHHTb UX 3(¢eKTHBHOCTE MOXHO Gyner
JIMIL NOCHE HAKOMJAEHHS JAHHHX.

CocraBaerue NPOrHO30B AedA0BHX aenenuft TMPOH3ZBOARTCA ¢ HCNOMB-
30BAHAEM cBeAeHHfi o6 OXAmacMofl TeMmepaType BO3AYXZ H CKOPOCTH
Berpa. [TporrO3 3THX sneMeHTOB ocyllecTBagerca B [mapomeruenTpe
CCCP n B pane 6opo noroast YTKC na b nreli ¢ yrasannem cpenned
CyrouHofi TeMmepaTypH BOSAYXa Y CKODOCTH BeTPa HAa KAXMLIN NEHb.

OnpaBauBaeMOCTE NPOrHO30B BCKPHTHA PeX ¥ BOZOXPaHHJIHIL
BHIINE, UeM NPOTHO30E saMep3aHHA. D10 06baAcHAercs Gonee BHCOKOR
TOYHOCTBIO TEeMNEPATYPH BO3AYXa B BECeHHRMH MepHOR B CBiSH ¢ GoJb-
mef mEepnued TeMmepaTyp Haja ORHOPOAHOH . MOBEPXHOCTBIO CHEra H
Abna. KpoMe TOTO CKasHBaeTCs SHAYHTENBHAN HMHEPNHS HaYaBLIerocs
B STO BpeMs MONABEMA YPOBHS BORHL :

FAABA: 1. BOATOCPOYHBIE HPOFHOSH
JEHOBHIX ABJAEHHR HA PEKAX, O3EPAX
H BOAOXPAHHIAUIMAX

2.1. O6mne nonoOXReHHS

CpPOKNM BCKPBITHA M 3aMeP3aHES PeK K BOROXPAHHINAIN HOABEDIKEHHI

' syaynTenpHofi H3MeHuHBOCTH. OHA MOXKET XapaKTePH30BATbCA BesH-

unHof cpeaHero KBajzpaTHYECKOTo OTKMOHEHHS §,0T CPeJHEX Aart, 3Ha-

YeHHS ¢ AR RaT NMOABJEHAS AbAa Ha peKax BocrouHee EHHces paBHH

' 5—6 nuaM, B 3aNaiHKIX W 10T0-3aNafHBIX PaHOHAX CTPaHH OHH. BO3Pa-
¢rator zo 16 apedl.

Ananoraussit xapam‘ep OTMeuaeTcsl H B pacnpefeNeHnd HIMeHuH-
BOCTH JAT BCKDEITHS pex; cpefnde XBafPaTHYeCKWe OTKAQHEHHS OT
CpefiHEX AAT paBHH 4—5 CyT. Ha ceBepo-BocTOKe W 16—18 cyr. Ha
sanane u toro-3anane Esponefickoft reppuropuu Coroaa,

ArMocepHLIe IPOMRCCH M NOTrORHEIC YCHOBHS, BAHAOINAE HA NPO-
HeCcCH SAMEP3AHNst H BCEPHTHS DK, OXBaTHBAIOT SHAYHTEJbHHE Tep-
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puTopur. B cBASH ¢ STHM JACNOBHE SIBNEHWSA HA PeKaX HacTYNaloT
¢ TOYTH OZAHAKOBHIMH OTKJOHEHHSAMH OT KIHMAaTHUSCKOH HOPMH Ha
naomangx a0 30 tec. KM2 YCTAHOBJICHA BHICOKAH KOPPENSHHS MeXKILY
CPEAHUMH ANl COCEAHHX PaftOHOB OTK/IOHEHHAMM OT HOPMH AaT Jeno-
pux gBaeHuf. KosdduunenTH Koppensnud, npespmaiomue 0,6, co-
XPAHAIOTCA MPH' PACCTORHKAX MK UEHTPAMH CMEKHEX paionos no
1000 w0,

310 06CTOSTENECTBO MOSBOJAET YCTRHABJIHBATL SABHCHMOCTH mm
OpOTHO3a NeJOBHX fBACHAH peK OTAeNbHHX pafionoB. Caenyer, - OAHAKO
HMeTh BBHAY; 4TO B NMpejeax STHX PAHOHOB JATH HACTYIJIEHHS: JEeA0-
BhIX ABJACHESi MOryT 3@BHCETb OT OCOGEHHOCTH Ka&XKIofi pekw, B wacT- -
HOCTH, ee pasMepoB, YCJAOBHA DHTaHHS H T. . Bce sTo yxasuBaer Ha
T0, 4T0 (opMEpOBaHNe NENOBHIX SABJeHHE CBASAHO C KPYNHHIMH HpPO-
‘ueccaMu B aTMocdepe, pasBUBAIOMMMECA Ha rpouannnx upoc-rpan-
CTBAX B TEUEHHe TNPOAOIKHTENBLHOTO BPEeMEHH.

. TnapHoll aagavefi ROATOCPOYHEIX JCAQBHX IPOTHO30B SBJAET
SBTGHAE 3aKOHOMEPHOCTER . DASBATHSA a’mocq;epnux TIPOIECCOB, xapax-
?Eﬁﬁﬁl‘o"mmmmmﬁi’“mm“ﬁeueanocnm ‘0COOCHHOCTH TeN-
o (0] M_Mﬁgﬂmy“nommmm‘éﬁ*ﬂﬁnépxﬁomﬁj‘é’ﬁia CHer-fief)
" atMocepolt, SATEN ~HeoBROMMO BRI AHTE ﬁmocﬁepauﬁﬁﬁﬁéﬁﬁﬁ“
-‘"“‘Wﬁé’é‘rsenn‘ﬁm‘ N KOAMYECTRENARIME TORASATENAMH  (HEAEHE
i Bﬁ't"?c*rhﬁéimn io"rc“q TIFOTHOCTHUSCKHE ;anncnmoc'm

La A AL, o s, Tl i Y e A R AL Tt e

,‘g@rw»ﬂ‘""‘-"“"“" [FoEINE AR T

ATe=f (i), | (2.1)

“mr.q.e AJI}W OTKJOHEHHE, q’r HOPME g.m'ru ﬂacgym;eyus ,g;pgosoro ABJe-
Had; I, .« — HHJEKC, xapax'repnsylomnﬁ _pasBRTHe a-mocd:epnﬁfm%
ueT:tBB B npenmec’rnylomnﬁ Tepuoa,. ... R S e st s "
L 5 iy “Paspatortke ,n.o.ﬂrocpoqﬂux TIPOrHO30B Jeao-
BHIX zmeﬂﬂﬁ HCHOJIBSOB&JIBCB Tnnﬂsauua -aTMOCHEDHLIX  NDOLECCOR
) HTCANT. ﬁ“ .ﬁ'ﬁ THBaJNd OCOOEHHOCTH CHHOITHE-
~qeC i REA ATAAHTHRD-EHUEH CeKTOD &‘mggggoro
nonymap“"s”‘i‘:“ﬁﬁ B0 BEE NG noﬁme 06 sn”'i'fen‘rgpﬁou CHHONTH-
L ifecce, B TeUEHHE KOTOPOre COXPAHSIOTCS pacupelefieHHe
sHakKa GapmyecKkoro HOJIA H HanpaBJieHHe NEPeHOCA BOSAYIIHHIX MACC. -
Brian BhACJEHL TDH OCHOBHEIX THIA amocq:epnoﬁ nupxynaunn' sa-
AW, $OCTORHAN £ Mep A A G

JBKO | asnonunﬂocmﬁ Tlocaen-

f:’iw MH JIb
HAe omnqarp’gca APy o Apyra. B, OCHOBHOM HHPOTOR, Ha KOTOpOl
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wmSCrpx “06pasosany; “TIpu -nponeccak dopMi W B Tolile TRON0AGepHL. .
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W@'ﬂwmwm £ e i B
"‘“4-32- ﬂ"‘*“‘*-""‘:mrge.,,, Yty i . : =,.7..,




Hpoueccar dopu £ a € asamorés ABYMst nm:aun nepmﬂonaﬁs-

Horo cocrosHkg ZTMOCHENH, WK RUTOPEI%--TofINe- TP
. 6A0AA0TCA CTARKOYaDHHe Bonuﬁ"’ﬁ“onbmo M ' '
npoueccon__@ E u G cBazapo noxanﬁéam“ﬁ*ﬂmﬁmé‘ﬁm

g7 () 1T
Iipr (popme E Bucomuﬁ rpeGeEb pacmojioxeH Haj EBponefickofi
gacteio CCCP, a BHCOTHBle M0XOHHH — #af 3anazmofi EBponoRt u
3anaguof Cuﬁupbm Ias ¢popuut C nosomenne nonefl AaBNeHus HHOE;
BHCOTHHE Tpe6Hu PacnooXeHH Hax 3amagHofi EBpono#t Sanannoﬁ
Cubnprio; a aoxk6uuE Haj Erponefickolt TeppHTopueit Colosa.
Dopyut E 1 ¢ o0ycaaBaHBAIOT HOMQKHTEABHYIO aHO w TeMIIe-
PaTyps u JAaBneHES B IpeGHAX, OTPRLATE/LH OXOHHAX,
e RO MAdI-0aNK0E HASEOF0T NON0KUTENbHE B 0 TR OTPHiE-

e e ST bt

HR & rpebuax. ITpr nponeccax dopMu C ofMETARTCA boKee A"

yuTe/bHEE HapyLIeHNA SanajHOR RUDKYASUUN, & 1an-hopua-E Xu:"

- PARTEPHE 6oace MO 6apnqecxne 0bpasopan

=~ FHIT -aTHOCHEPHON LAPKYIANHA C WHCIOM AHeH, HpeBHIIAIONiHM

{ HOpMY, cudTaeTcd NpeobaajalollaM B AaHHOM Mecsane, Ecuu e B Te-

YeHHe MecdAua npeo6JafaloT ABA THNA HHPKYJAAUMH, TO AMEET MECTO

cMeaHHNA TAN UHpKyAaAnkn, HanpaMep (W+C) amn (E4+W) u T A.

Tunnsauns BaxrenrefiMa chrpaja onpefefeHHYR pOJb B- HCCAGLO-
BaHHAX 3aKOHOMEPHOCTER aTMOCQEpHOH LHPKYIANHM ¥ B AalbHefilen
Ghina ycoseplieRcTBOBaHa A. A, THpCOM C yueToM ocoeHHOCTed Mak-
DOCHHONTHYECKHX NPOLECCOB B THXOOKeaHCKOM cexrtope., [0 RaHEHM
I'. §1. BaHrerreiMa, BCICHCTBHE KHEPUHOHHOCTH MAKPOCHHONTHYECKHX
HPONECCOoB, HMEETCH ONPeAC/eHHAA CBiSb MeXAY NpeoliafalomuMu
THOAME aTMocdepHOH UHPKYAAIHNE CMeXHEX MECAUEB. 310 NMOSBOJIAET
N0 XapakTEePHCTHKAM BOBAYIIHHX MAacC NPeAIIeCTBYICUIErc HepHoda
CYAWTE O BOSMOXKHEIX METEOPONOTHUECKHX YCJOBHAX HoCAeXyrollero
NepHOAa W, ONHPAACH Ra 9TH AAHHHE, NPOFHOSHPOBATH CPOKH HACTY-
TJIeHHS JdeJOBHX fBJCHHA.

ITleperie AonrocpouHHe HPOrHOSH 3aMepsamus pex- Espomeifickot
teppHTOopEE CCCP 6man cocTasnenw I, P, Bpermadom u I'. 4. Ban-
rerrefimoM. TIpu paspaGoTke MeTOXHEH OPOrHOSHPOBAHHA NPEANOJa-
TaJoch, Y10 HAYAJO JEJAOBHX ABJCHBH ONpeeseTcs aTMochepHHME
npoleccaMy, OXBATHBAIIEMA OrpoMANe npocTpaHcrBa, Ha cpoks
JNEeOBHX SBAEHHA OKaSHBAKT BAUSEHE WHATCHCHBHOCTR BHHOCA Telia
C 3amaja H NPHTOK BO3INYIIHKX Macc C CeBépd H CEeBepO-BOCTOKA.
B KawecTRe noxasaresiel MpE NPOrHOSHPOBAHHA NPHHHMAJACh Pas-
BOCTD TeMiepaTyp BO3AyXa H BOZH B pakiome I'oabdcTpHMa Mexay

" 50 u 65° ¢. m. B cenratpe 'remneparypa BOAH H JeAOBHTOCTH Dapen-
OeRa Mops. .
$“‘ Tunnazanasa Baureureﬁna N03BOMANA AHIE Ka9eCTBEHHO CYAHTH

06 atMoctheprHx npoleccax, B AaJbHefilneM GHAH yCTaHOBJIEHH KOAH-
gecTBeHHHE XapaKTepUCTHKH aTMocdeprof nnpxy.nanna
X. I1. Horocsn u E. K. CasuenkoBa iIpe A1

- HOB_ QUEHKH MHPKYAAHMH 2TMOChEPH HHACKC, KOTOPHY. § BHOCABTCIEHY

. Bua Hasnan“ﬁmummMepmnonamawn, Hlmelcc mepn,nnonaamnocm
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MSTPERGR-nup kY miue SYIyT paccuoTpern Ha KOHKPETHHX
NpEMEpax nonmcpoquux NPOI'HO30B JNEAOBLIX ABJICHA,

Janvsefimee paspuTye NOJATOCPOYHBIX NPOTHO3OB J€AOBHX ABJEHHR
. CBH3aHO ¢ YCTAHOBAEHHEIM TMOJIOXKeHHEM 00 OAHOPOAHOCTH aTMOC(ep-
. HBIX TIpOIECCOB, IPeoGrajaloillHX B TeieHHe CHHONTHYECKOTO Ce30Ha
(no B. 1. Myawranosckomy B G, 1. [larara). CuHonThaecknii cesoH
XapaxTepusyercss npeoSiafaHHeM HPOLECCOB, CXOAHHX [0 JOKAAH3a-
MR OCHOBHHX Gapuveckux o6pasoBaHmfi H MO HanpaBJAeHHIO TNepe-
MeINeHAs LHK/JIOHOB 4 AHTHUHKJOHOB,

Haubonee GrironpHATHEE YCJIOBHS M AOJATOCPOYHOrO NpOrHO3a
JIELOBHIX SBNCHHR CKIAABBAIOTCR B CEYYAE, eC/M OHE OCYUIECTBASIOTCH
B cepenHHe HaE BTOPORl MOJOBHHE CHHONTHYecKOro cesoHa. Torma mo
XapaKTepHcThEe (muexcy) aTMOC(EpHHX NPOUEccOB, NPOHCXOMAMIHX
B HayaJ¢ CHHONTHYECKOrO CEe30H2 . MOXKHO NPOTHOSHPOBATH CPOKH MO-
CHGLYIOMEro HaCTyNJieHns abieHufi. CnoxHee, ecHH NPOTHOZHpYEMoOe
sBJeHue OTMEYaeTcsi B Hauaje CHHONTHYECKOTQ celoda. B atoM ciy-
"ae HEOOXOAHMO YIHTHBATH TEPEeCTPOAKY aTMOC(EpHEHX MpoIEeccoB
0T KOHIA OZHOrQ CesoHa X Hauajy JADYroro myTeM yuera JONOJHE-
TeNbHBX XaPaKTEPHCTHK. YCTAHOBJEHO, YTO B OCEHHHA NEpHOR Hajn
Epponefickoli Tepprropueft CCCP oruenaerca MeHbIIad ofHOPOAHOCTD
makpocnﬁonmqecxux npou,eccos O CPABHEHWIO C npymun Ce30HAMH.

2.2. l'lpomosu CPOKOB RBOABJICHHA AbAA,
#Hayaka AeJOCTaBa, HAPACTARHA JbJa

Tlpornos cpoxos nogbieEns JAbA Ba pexkax CuGupu ocyme-
CTBJISETCA Ha OCHOBE yuyeTa 3aKOHOMepHOCTe#t dopMupOBaHEA B pas-
BuTHA CUOHPCKOTO AHTHEMKJIOHA, JT0 CBA3AHO ¢ TeM, Yr0 B CHOHPH
HacTyI/IeHHe XONOAOB B OCHOBHOM -OnpejesfeTcss cpokaMu (opmupo-
BaHHA OGNACTH BHICOKOrO JaBjeHHA,

TlepBOHAUaNBHO TNPOTHOSHPOBANHACH CPOKH MORB/EHMS JbAA Ha
p.  JleRe H ee NPHTOKAX B 3aBHCHMOCTH .OT Hauajaa <$OpMHEpOBaHHSI
aHTHLHUKIOHA R pafione osepa Bafikan. '3a HauaJo tdopmMupoBanun
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auTHIMKJIOHA NPHHHMaJach Jara, [ocje KOTOPOH BHICOKOE AaBjenue
coxpaHsieTcsi He MeHee fecsiTH AHeH. CHOMPCKUH aHTHIMKIOH HauuHAeT
(opMHpOBATECH B HIOJe-ceHTSOpe, a nosABJeHue Jbla Ha p. Jlede or-
Mmeyaercss B OKTsAOpe. DTa 3aKOHOMePHOCTh M Oblla HCIOJb30BaHa
B MOJIOCPOYHBIX IPOrHO3aX CPOKOB NosBjeHUd JbAa. [losnxee Gelno
YCTAHOBJIEHO, 4TO IOsIB/IeHHE Jbfia B GaccefiHe p. JIeHH 3aBHUCHT He
TOJMLKO OT nayaja ¢opmupoBanuss CHOMPCKOro aHTHUIHKJAOHA, HO H OT
[IPUTOKA XOJOAHBIX BO3AYIUHBIX Macc, BTOpraiolmuxcsa B 6accedi ¢ ce-
BEpa M CeBepO-3amaaa. Takue BTOPIKEHHSI XapaKTEPU3YIOTCS Pa3HOCTbIO
AHOMAJIHH NPH3EMHOTO MECSYHOTO JABJEHHS B aBryCTe, OCPENHEHHOTO
Mo ABYM C(epHYeCKHM IPSIMOYTOJbHHKAM, OrpaHuMYeHHHIM ¢ tora 40°
H ¢ cesepa 75° c. m. 3amajgHBI NPSMOYroJbHHK orpanndyeH 80—
110° B. K., BocTouHbi — 120—150° B. x. Ecnu B aBrycre B 3amafiioM
IPSMOYroJbHMKE aHOMAaJusl AaBJEHHS Bhllle, YeM B BOCTOYHOM, TO
XOJIOfHble BTODIKEHHS C CeBepa H ceBepo-3anaja NPOHCXoAT Oodee
HHTEHCHBHO, YTO CIOCOGCTBYeT YCKODEHHOMY DasBHTHIO aHTHLUHKJIOHA
1 GoJiee paHHUM CPOKaM NOABJAeHHs JbJa. [IporHos Bhiyckasncst B Ha-
yajie ceHTa6ps ¢ 3abmaroBpeMeHHOCThIO 1,0 Mecsna.

H. &. Burorpajosa OpH [IPOTHO3e CPOKOB MOABJEHHA JbAa Ha
Huxuem Euncee n AHrape B KadecTBe apryMeHTOB HCIIOJIb30BaJa 3Ha-
' yeHHs aHOMaJMH JABJEHHS W TeMIepaTyphl Bo3jyxa B ceHtabpe B 006-

JgacTd GopMUpOBaHUS CHOHMPCKOrO aHTHLUMKJIOHA M PasHOCTb CpeiHeR
MecsAUYHOI TeMIepaTypH Bo3Ayxa Mexay ropomamu ExuceiickoM, Kpac-
HosspckoM u Yuroil. I1porao3sl BeIMyCKANAUCh ¢ 3a6/aroBpeMEHHOCTHIO
0KOJIO Mecsiila.

ITo ppyroii 3aBHCHMOCTH IPHU NPOTHO3€ YUYUTHIBAJACh CyMMa €xe-
JHeBHEIX NIOXOJIOZAHMI 3a ONpeJesieHHBIA Neprox. DTa CyMMa IIOX0Jio-
NaHull XapaKTepH30BaJa BTOPXKEHHUS XOJOLHLIX apKTHYECKHUX BO3JYII-
HBIX Macc H ONpejesisaaach 110 PA3HOCTH CPeJHHX CYTOYHBIX TEMIEparyp

BO3JyXa AAHHOIO AHS ¥ HOPMBH AJs Hero nmo cranuuu Mrapka 3a cen-
TOPb.

B Gaccefine Cpenneit O6u panHee NmOSIBJIeHHE JIbLA TaKikKe CBA3aHO
¢ (popMHPOBaHMEM B aBrycTe-CeHTAOpe rpefHs CHOHPCKOTO AHTHIMK-
JIOHA, HANIPaBJIEHHOTO Ha HMXKHee TeueHHe OGU u ¢ mepeMelleHHeM aH-

. THIMKJOHA C CeBepa MJM ceBepo-3amaja Ha 3anajgayio Cubups.
Mex [y NpulIefNInM AHTHUIHKIOHOM C Ce€Bepa M OTPOrOM CHGHPCKOro
AHTHUMKJIOHA 06pas3yeTcs [0JIOCA BHICOKOTO NaBJIEHHS C HH3KUMH TeM-
mepaTypaMH BO3LyXa, YTO CHOCOGCTBYeT GLICTPOMY 3aMep3aHHIo pex.

B xauecTBe XxapakTepHCTHKH Pa3BUTHA IDe0HS aHTHIHUKJIOHA ObLia
NPHHATA Pa3HOCTb aHOMaJMH NaBJeHHs A p OT aBrycra K CeHTAGpIO
IO CTaHILUSM, PACIOJIOXKEHHEIM N0 Hanpasienuo ocu rpe6us (HUpkryrck,
Enmncefick, CypryT). YueT XOJOIAHEIX BTOPXEHHI C ceBepa U CEBEpO-
3amafa OCYIIECTBJsICA ¢ NOMOUIBIO MHAEKCa MepHAMOHAABHOCTH (In).
WHgexc MepHIHOHAJLHOCTH ONpENEeNANCs 3a CeHTAGPb IO DasHOCTH
BHICOT M30Gapuueckoi moBepxHocTH 500 M6ap JIBYX C(pepHUeCKHX M-
MOYTOJIBHUKOB - ¢ KOoopamHaTaMu, nepBoii 80 um 40° ¢. m. u 105 u

60° B. n.; BTOpofl — 80—40° c¢. m. u 105—180° B. 4. YcTaHoBJeHa
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SaBrCEMECTS CfOKOB HosBaeiis abia (B oTRAcHENmIX OT ropitid A T
0T BEARYENH A pH Ip,.

OnHoBpeMeHHO ¢ paspafoTKOH CHOcOGOB AOArOCPOUHOTO NPOrHO3a
3aMepsaHHs pek pa3BHBAJHCh MeTOAH NDOTHOSA 3aMeéfsaHud Boji0-
XPaHHUARII.

Hagane nepecraba Ha Bonrorpa,u.cxok BOAOXPAHHINLIE CBAIAHO
¢ OPUTOKOM X0/101a B AAHHHA palioH BCJiejcTBHe BXOXZeHAH ARTH- .
" LHKJICHOR € ceBepa u C€BEPO-BOCTOKA. Tu BXOXKAGHHS XapakTépn-
3YIOTCAl HHAEKCOM MEPHIHOBAJLHOCTH 32 CeHTAGPb. YTOUHeHHe HPO-
rHO3a Hadajia JejocTapa HPOMSBOAuMTCS MyTéM YuéTa HHTEHCHBHOCTH
noxo/oAaHufl B HeprOA BXOXK/ICHHA aHTHUAKNOHOB. C 370# HeJbiO
NOACYBTHBANACH, CyMMa TeMilepaTyp Bos,uyxa Huxe -15°C 3a oxmﬁpb
no MéTeoctaninn CapaTos,

- TlporHoa samépsarua BoTkHHCKOTO PBOJAGXPAHEJNHLIA BHNYCKAJCH
Ha OCHOBe yueTa HalpaB/JeHHs NepéMélleHHs Oapuueckux obpascsa-
. Huit-B DepHOA, mpexHlecTBYiomul nosBliieHHwo Jbga, IlepeMemienHe
GapauecKHx ofpasoBaHRA YUHTHBANOCH N0 BesdiddHe HHHEKCa MEpH-
AHoHaAbHOCTH 3a 20 paedl okrabpa né ABYM npauoyronbnaxam, nep-
BHI M3 KOTOpHX orpaymuer 30 u# 55° B. f. u 76—60° c. m., a BTO-
poft — 55—80° B. A, u 62—48° ¢. m, IIpu NpPOrHO3e CPOKOB Hac'ryn.ue-
IEHS{ uen;:crasa npnnumanac» BC BHHMaHHe BesmumHa cOpoca BOAH

pHC. 10 :

5/l
oM
264}
4 o
st

e .
‘. 8 - - 5 0 i

Puc. 10. 3apacHMOCTh MeXAY CPOKAMH HACTYHReHHA
nefiocTéBA Mg BOTKUACKOM BOLOIPEHHJHIE H HHIEKCOM
arisocdepuoh mupkyasanux y n. Homomka upx clpocax

somn 2200 m¥fe, . '

" Havaso 3aMep3aHus BOJIKCKHX _BOAOXPAHWIRNL 3ABHCHT OT 9a-
CTOTH B HHTEHCUBHOCTH NOXOMONAEHA. BTOPralomUXCS BOSAYIUTHEX
MaCC 3a BTOPYIO NOAOBHHY ox'rsﬁpx K DEPBYI0 NOJCBHEY Hoa6pa. 3a
XapaKTEPHCTHKY CTENEHH NOXOMOLAHHS upnnnua)racs cyMMa cpennax.

-cy'rouaux TeMIePaTyp BO3AYXa 3a mneqeunuﬁ NEPHOA - ( hX M) no.n.-

CUHTAHERA 33 AHH, KOTAA TEMIepaTypa Bosayxa GHaa nnx(e ueM Ha-
KayyHe H Huixe cpenneunomnemeﬁ n.nx STHx Aded.
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ITo BeeM BepXHEBOJKCKHM BOAOXPABKNHINGM.  YCTAHABAHBANACL
3aBHCHMOCTb BHAA ' —

Doef (:};f(' w), @)

15 X1 :
rde D — nata navaxa JerocTapa; A/ EHAeKC MOXONOXAHHSA, onpe-
16X :

HeAsieMHA N0 AaHHHM MeTeocTaHNHH: Kasanb. : '
[MpuMeneHne 3apHCHMOCTH (2.2) HeBOSMOXHO B FOAM ¢ PAaHHHM

_ IEHOCTaBOM. B cBA3M ¢ 3THM HHAEKC NOXOJOAAEHA E(M OLeHUBAJCH
1 .

710 HHJEKCY 32 BTOPYIO ACKaAy CeHTAOpH, T, €.
13X -

S ()

 Jlas nporHosa OTKJAOHEHHS OT HOPMH AAT NOABJEHHT JbJA UCIORL-
30BaIOCh YPaBHEHHE: - _

20 1X ’ )
AT=AZAt+BAI+C, 23)

rie Aly,— OTKNOHEHHE OT HOPMH HHJAEKCA MePHAMOHAJLHOCTH 32
BTOpYl0 ZAeKkazy centabps. Hmiekc MepHINOHAJBLHOCTH ONPENENAlcA
MO PasBOCTH CPeNRHX BHCOT E308apuyeckofi nosepxHocTH Hsy B che-
PHYECKHX NPAMOYTOJbHHKAX, NEePBHf M3 KOTOPHX orpanuiels 36 n
72° B. 1. u 78 1 36° c. m., a BTOpOR coorBercTBEnHO 72--108° B. 1.
u 78—36° c. m. A, C— NOCTOAHHHE AJNA KaXKAOTO YYACTKa BOROXpa-
HHJHINA; B ~ napamerp, mpHSBaHHHN YYeCTh BOSMOKHOCTh Hapymre-
HuA ¢BASH (2.3) m3-3a mepecTpofikm arMoCepHHX NPOLECCOB HpH
GoXBIIOM KOHTpACTE TeMmepaTyp 5-TH KRJIOMETPOBOro CJOS TPONO-
cheput. Huzexc xontpacTHOCTH (A M) onpegersercd mo BeAHYHHE
cpenHeft pa3HOCTH OTHOCHTEAbLHHX PeoNOTEHI{HaN0B

s LB ety

(24).

Yflpu ompeaencHrH napamerpoB dopmysn (2.4) ycraHaBJHEAaNOCh Ha-
NPaBJEHHE BeIYIIEro NMOTOKA OTHOCHTEALHO NMyHKTA Kasane. ITepnen-
AMKYJAPHO STOMY Hanpasfiennic or Ka3aH¥ B OT NYHKTa OTCTOSIIEro
Ha 1500 kM npoTHS BeRymere NOTOKA OTKAAJHBAIOTCH OTPESKH, JAH-
ro#i 1500 kM, B KOHOEBWX TOYKax KOTOPHX CHpPaBa OT DOTOKa onpe-
HAeAANUCH BeJJHIUHE OTHOCRTENLEHX reonoTennuanos H, v H,, cnepa —
Hs n H;. BeauunHa napamerpa B npHHEMAaeTcs B 32BHCHMOCTH OT OT-
KJIOHCHHA BEJHYHEH HEAEKCa KOHTPACTHOCTH BO BTOROd Jexkaje CeH-

Ta6ps OT ero HOPMH, ipu A H —AH<4 nana ond paBHA HYJIO, 8 PH

AH--AHz4 naua, pasHa AByM.
a7



Hpornos Bapacrains Jpka B HavaJbHLft NepHON NeN0CTaBa MOSBO-
ageT NPOAJUTh HABHPADHIO Ha Bojoxpanmaminax. Haa KyfhiGruies-
CROFC BOROXPAHWININA CPOKH HapaCTARHA JbJa R0 Toamman 10, 15
# 20 cM Xopolo KOpPeJHPYIOTCH ¢ AaTaMH Havaja JIEZXOCTaBa. Bee
3TH JATH ONpPEeAeNAIOTCA OARHMH R TeMH Xe aTMOChepHHIMH IIpolec-

' caMH CesoRa NpeASHMbSA, HaGMIOZAINIETOCA C CePelHHH OKTAOPS RO

cepenunbl- fexabps. BoT moueMy NpPOTHO3 CPOKOB HApPACTaHUS Jbjla
IO oNpeReNeHHON TOMIHHH GHJIO NPEANONKEHO OCYIIECTBAATL MO pace
CMOTPERHOMY BHIIG BHpaxeHHIO (2.3), HMeomeMy BHA:

- oe0ix
AD=a"E'£ f-!-bkA Fod 10p+c, : (25)

rae AD — oTkIOHeHHe OT HODMH AATH HADACTAHAS NbAA A0 34KAH-
mix
HOf TOADIHHN; EA!——aneKc IOXONOXARHS 32 BTOPYIO HeKaAy CeH-

-mﬁpg no cranuwe KazaHb: Afm—-omaonenne OT HODMH HHJIeKCA -
MEepHAKOHAJNLHOCTH 8a ITOT XKe NepHOX; M — Kosthdunrent papruf
HYJAI0 NPH APYRHOM 3aMEP3aHHH BOAOXPAHHIMI, H €AHHHUES B APYIHX
yCJI0BHAX; kB — KO3(HDHIKEAT, 3aBHCAIUE OT OTKJIOHEHHS BEJHYHEH
HEfieKca KOHTPACTHOCTH BO BTopolt feKaxe CeHTAGPR OT erc HOPMH,
a, b, ¢— napaMeTpul ypaBHeHHfl. Pe3yJabTaTH NPOBEPKH CBHAETEND-
CTBYIOT ¢ BHOJIEE VAOBJETBOPHTENBHHX NPOrHo3ax AaT HapacTaHud
AsAa- 5o TommuAH 10, 16 cM. TIporHOSH CPOKOB HapacTaHHS Jbla X0
ToamAss 20 cM B YCIOBAAX ANUTEALEHX 3afepIKEK HapaCTaHug JLKa
HMEIOT 3HaYHTeAbHHE NOorpemrHOCTH. BHJE pacCcMOTPeHH CHNyuaH Ha-
PYIIEHHS CAHOPOXHOCTH CHHONTHUGCKOrO CeSOHA NPeASRMbA — CHYyUaH
ocnaSnenus NOXOAONEHHA IpH ApyxHOM 3aMepsauwH. Ilpa sTux yeao-
BHAX WENEKC TIOXOJOKGHYS BO BTOPON NeKane HosOpsd CHABHO OTIE-
Haercs OT CpElIHEro sa '-rpn TpenLAymye AOeKajH, H PasHOCTh HX SHa-

geHnfi[ 82 A t=u V' Af ~5 "\_;( At ) naer BOSMOXEOCTb YTOYHSTS ADO--

FHOZHL.
Y10unenne OPOrRo3a OCYIECTRAACTCA 11O BRIPAREHHIO

3D=17482 A, _ (2.6)

rae § D — panTeAbHOCTh 38JEPIKKH CPOKOB HApaCTAHHA TOJNIHHE!
abga A¢ 20 cM N0 CpaBHEHHIO C OXHIACMBIMH CPOKaMH IPOrHO3a IO
ypasrenmio (2.5); .82 Af— xapakrepucruxa oc.na6.nemm OX0J0/a-,
wuil. [Tporsos yrounserca nocae 20 moabpg.

IIpoTHO3 TOAHIHNHEK JeASHOIO noxposa Ha HHXXHEM Eﬂncee (pumc. 11)
OCYIUECTBARETCA O SABHCEMOCTAM:

ha=f(Dagor); . - (2.)
a8



TRe Ay — OMHEAEMAA 'roamnna Jhbia Ba COOTBETCTBYIOLIAX yaacTxax
pex ma 31/X, 30/XI, 31/XII, Dyuer — BaTH Hauajia JIEKOCTABa Ha
p. EHucee y nyngros Hynmnka, Bepxrenmbartckoe, Haaﬂnono. Cpex-
HAf 3a67aroBpeMEHHOCTb HpO-

THO3a Ha PasHHX YYacTKax us-

meHserca ot 5—10 amelt po ' » JUKCOH

4 MmecameB. YUHTHBaeTCA NoOcie- '
BOBATeNLHOCTh CPOKOB HadaNna
AefocTaBa M YCAOBHH Hapacra- : JSenounad
HHSA TONIHEE JbAA HA HEAHEM -
Exncee.

TlporeosH TOMINHHE JbJA
¢ 3abxaroBpeMeNHOCTBIO 11—
4 MecAna Ha yYacTKe OT BHaje-
HHa Amrapu po Hrapku ocy-
HIECTBASIETCA 1O SANHON 3aBH-
CHMOCTH TOJIIHHH JbAa HA
© 81/XI11, 31/1, 28/11 u 31/111 ot
TONIUHHN JEeRAHOrC NOKpOBa B
Toc/eHHe qUuciia MpeRNIecTRYIO-
HMIHX MeCSuen.

Ha yuacrke EBHnces Euxe
¢. CendsaHWXa NpPOTHO3 TOJ-
MHHEE Jbfia ¢ 320JaroBpeMeH-
HOCTHIO X0 4 MecANgB pPEeKOMEH-
JAyeTcf BHAOYCKaThb IO NaHAHM
0 ToAmuHE JbAa Ha 30 HOSGpS.
SbdexTHBHOCTL NPeNIATAEMOTO
cnocofa nporHO3a  NOATBEPHK-
RaeTcs BequuMbON OTHOIIeHHS

.§-=0,50. Joarocpounre mpo-

THO3H TOAUIAMH JEXSHOIO MO-
Kpora Ha p. Edanceft umelor or-
DOMHOE SHAYEHHE, NOCKONLKY
nepepoopyXenue Gaora, NOCTY-
NACHWE PEUHHX JEXOKOJOB Mo-  PEC 1. Kapra-cxema p. Euiced ¢ mu-
3BOJISTIOT MPOAIUTh BABATALHK. RERCHHEIMA Y3ACTRAMH.

2.3. TlporHoa CPOKOR BCKPHITHA peK, 03ep M BOAOXPAHMANIN

B 3anansolt CHOHPH BeceHHeE NMOTENJCHHE Yalne BCEro oTMeuaeTcs
pH  0r0-3amafiHOM THHE aTMocdepHOR  UMPKYAAUMH R CBA-
32HO ¢ BHIXORAME LHKAOHOB c Ioro-3anafa. OXHOBPEMeHHO ¢ NOBHILeE-
HHeM TeMIIepaTYpH BO3AyXa Haj 3anamnol CubHPLIC NPONCXOLUT MO-
HHXKeHHe Teunepa'rypm BO3AYXa B ceaepo 3aNaAHOM H HEHTPAABHOM
paforax ETC, oo ,
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TMorennenne B MapTe naa 3anaguofi Cubupnio npemonpepeaser
Gyaymue cpoKu BCKpuTHA pek O6r ¥ MpThiua, B atom pafiome curo-
NTHYecKHHA Ce30R BecHH, XapakTepHsylmuiics cpaBHEHTEeNbHOA OXHO-
POAHOCTLI0 ATMOCHEPHHX TIpOUeccOB, OOMYED NPHXOAHTCH HA BTOPYIO
AEKaky Mapra — NepByio NONOBHHY Mag. DTO K NO3BOALET NO Xapak-
TepHCTHKAM aTMOCGEPHEX NMPOLECCOB B MapTe CYZHTh O BOBMOMHBIX
CPOKaX BCKPHITHA PeK B anpeie-Mae. 33 XapaKTePHCTHKY NOTENNEHHA
npHEEMaNack CyMMa TeMmmepaTyp BO3jayXa no crannuaM Bapmaya,
Tafira, CypryT 8 Mapre 3a AHH, XKOrJia OHA npepnmana — 15°C (ZA{)
HpH YCJIOBYH, YTO B 3TH JKe AHH TEMMNEPATYPE EO3AYXA HA CTAHUEAX
Mocxsa, Jleapurpan nonmxkanach. JOMONHUTENbHO YUHTHBANACH BH-
COTa CHeXXHOTO MOKPOBA Ha NYTH ABHXKeHHs BO3AYWHLIX mace (Cebep-
nnlt Kasaxcran, tor 3anammofi CuGupu). Haauume cHera cnoco6-
CTBYeT BHXOAZXHBAHMIO BOSAYXa, HPH MAJHX BHCOTAX CHEXHOIO NO-
KpOBa GHICTPO MOABAAIOTCA NPOTANHHLL H OTMeUAeTCs GoJiee HHTEHCHB-
HOe nmporpeBaHHe Bo3xyXa (pHc. 12). '

aT
15

-1

= 1 Io-
0 24 W 68 & W0 {20 EaC

=15 ] ] 1

Pr.c 12, 3aBHCHMOCTL ¢TEAOHennA oT HOpMut (A T)

CPOKOS BeCKpHTHA pex Oaccefiha Bepxueft O6H or

XapakTepHCTHEH noTemiehni B Mapre (B A% n

. BHCOTH CHEXHOrO NGEpPOBA,

Cpensinig BHCOTa CHEJKHOTO TOKpOBA B CesepHoM
asaxcraHe ® Ha Aarae Ha 10 cM u Gojee Hime

HopMet {I) Ka 3—9 CM HEXe HOpPMEL (l%), Gimska

K Hopie (III) B seme wopMm (IV).

HonoGusle SaBHCHMOCTH, OCHOBAHHbIE HA yyeTe HHTEHCHBHOCTH. 1O-
tenaennii- (£ Af) B Havaje CHHONTAYECKOTO Ce30HA BeCHH, SHIIM yCTa-
HOBJIEHN INPH HPOTHOSe BCKPHITHS peK  Oaccefinor Bepxuefi Boarn,
4If)euuu:l, ToGona, Cesepuofi Jlpuun. II0 HeKOTOpHM peKaM yCTaHABJH-



BaJHCh sasncnuom cpoxoB Bckph'ri-lﬁ of iiufekcd ﬁepﬂﬁhﬁﬁaﬁﬁ-
HOCTH ([m):

Kax yxe OTMEvanoch paaee GoJlee CAOKHHE YCJIOBHS NPOTHOSH:
'POBaHRS HMEIOT MeCTO B CAYYAaE, KOTAA CPOKH BCKPHTHA OTMEAIOTCH
B PasHHe CHHONTHYECKHE Ce30HH. IIpH 9TOM BOSHHKAaeT HeOGXONXHMOCTE
yaera RepecTPORKH MpeobiaAamoulux aTMOCGEPHHX NPOLECCOB OT OF-
Hore cesoHa k apyroMmy. Hanpumep, B Gaccefire JloHa BCKpHTHE MO-
KT OTMEYaThCsl B KOHLe 3HMHer0 CHHONTEYECKOTO (e30Ha H B Hauaje
CHHONTHUYECKOTO CR3oHa BecHHl, MameHeHHe XapakTepa - aTMoc(epHHX
IpONECCOB YUHTHBANOCH 1O NAEHHM: KOHTpACTa Teunepa'ryp NATHEH-

JOMETPOBOTO CJOSI BO3AYXa C NOMOWIBIO KAPT BEAHYERH Hion. B0
YCTAHOBJGHO, ITO SHMOR HMEET MeCTO HEPENOC BOSAYWIHEIX Mace
¢ 10ro-3anaja Ha XHHe K NeATPabHHe PAHOHE ETC ¢ ropusorTange-

HHM TrpagHeHTOM BEJI!I'IHH Hoo. Bospac'ranne STOr'0 rpajseHTa or

Lx'—‘—#‘ — I'x1>0 ofycaas-

JHBaeT BHHOC TeNaa U pannee BCKDHITHE peK I'Ipornos coc'rammercn
8 (eBpase N0 ypasHEHHIO

ATm0033/2‘.t—/-——125A1‘1—164 (28)_

rae A T — OTKJOHeHHe OT HOPMH AATH BCKPHTHS; 2 — cymMa (a6-
- - . . 3 . o s

HOAOPS K nepsoﬁ no.nomme SEMH A Ty==

COJIOTHASI) OTPUUATENHHHX TEMOEPaTyp BOSAYXa 3a IIEPHOA OT MO-
MeHTa NOSBAEHHS JIbAA A0 AaTH BHIMYCKA NPOTHO3a, KOCBEHHO Xapak-
TePHU3YeT TOJIIHHY JieAHOI0 NOKPOBA PEK.

TIpE. cpeXHEX H MOSAHMX CPOKaX BCKPHTHS PeK IPOTHOS BHITY-
CKaeTcd B HavaJle MapTa ¢ YIeTOM H3MEHeHHS rpa.unen'ra AT, or nep-

Bofi Ko BTOPOX nosoBuHEe SHMH A Ige=Tp — —r-x";'—‘ H ycxoBHii

HapacTaHAA NbJA B (espase -—

¢
Et-——
Zt

Ha pekax sanaamkx paﬁonon ceep .(Benopyccusi, TTpubanruka)
CPOKH BCKPHITHS SABHCAT OT MHTEHCHBHOCTH PasBHTHA NPONECCOB sa-
DaZHol HUPKYJASHHH aTMocdepn H OT TEMAOCOAEPIKAHHS BO3AYILHBIX
Macc. Pagsputie HaM ocaalseHHe 3amajHOre HepeHoca CBA3AHO ¢ Ha-
JUYHEM Quara Temja HAM XON0Xa B Tpomochepe HAX ceBepo-BOCTOUHOM
Araantuxoft ®m samagmoft Apkrukoft. 34 XapaxTepHCTHKY TeINOBOTO
COLEepIAHUA HUKHETO CNOA TPomochep NPHAHMANACL CYMMa OTKJO-
BeHHH OT HOPME PA3HOCTH BHICOT H3obapuueckofi nopepxeocTedt 500—

1000 M6ap Ham ompeneseHANMH pafoHaMH (2 A Hitp) sa smBapb HAR
despain. '

AT=0 033/2f-—/+144 —~1,26AT,—0,8 AT;—252. (29)
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2.4. Hoarocpounbiii NPOIrHO3 CPOKOB 3aMep3aHust
U BCKPBITHA PEK, 03€p U BOXOXPAHMUJIMIL

Ha OCHOBE€ HCNOJb30BAaHUSI JAHHBIX HaGJIlOIICHHﬁ

3a MHOFOMEPHBIMH METEOPOJOTHYECKMMH MOJISMHU.

OmnkbIT cOCTaB/eHHs LOJITOCPOYHBIX IPOrHO30B 3aMEP3aHHS M BCKPHI-
THS PeK Ha OCHOBe yueTa Pa3BHTHS aTMOC(HEDHBIX NPOLECCOB Ha Tep-
PUTOpHAX, NPHMBIKAWOIIMX K paccMaTpuBaeMBIM peuHEIM OaccefiHaM,
B [epHOJLI, NPeJIIeCTBYIOIINEe STHM SBJEHHAM, [IOKa3aJ Ha HX J0OCTa-
TOYHO BBICOKYIO ONpPaBABIBAEMOCTb, KOTOpPas cocTaBujJa okoJo 809% u
Ha 18Y% mpeBmicuna HpHPOAHYIO obecneueHHOCTb. Bmecte ¢ TeM, 1o
OTJEJbHEIM OaccefiHaM JOJrOCpOYHEIE NPOTHO3H JIELOBHIX SBJEHHH
oKasaJjuch Hea(pdexTHBHEIMH. OCHOBHOH HeNOCTaTOK paHee IpPHUMe-
HS€MBIX METOJAOB, KaK OBIJIO YCTAHOBJEHO, 3aKJIOUAaJdCs B HCHOJb30-
BaHHH XapaxKTePUCTHK (HMHIAEKCOB) Pa3BHUTHS aTMOC(EpHBIX IPOLECCOB
HaJi orpaHuyeHHOH TeppuTopuel. [lanapHefilmine uccaenoBaHus 1o 00-
el NUPKYJAALHH aTMochepr MOKasaay Ha HeoOXOJHMOCTb y4eTa IIpH
IPOTHO3aX JIeJOBEX fABJEHHH aTMOCHEPHLIX NMPOLECCOB HaX GOJBIINMHU
palioHaMH CeBepHOro noJywapus. Takoil ydeT cTaj BO3MOMKHBIM IIpH
HCIIOJIL30BAHHA CTAaTHCTHYECKHX METOJOB NPEJCTABJEHUS METEOPOJIO-
THYeCKHUX MOJeHi C NOMOILBIO pasJfoKeHHS HX IO eCTeCTBEHHBIM OpPTO-
ronaspHbIM QyHEKIHAM. [logo6HEIE MeTOAB INO3BOJLIOT IEpPEHTH OT
HCIIONb30BaAHUS HaObJIIOAeHHH 34 MHOTOMEDHEIMHM INOJNSIMH K HeboJb-
UIOMY YHCJY YKPYNHEHHHIX NPH3HAKOB, OTPaKAIOWMX HauboJee cylle-
CTBEHHYIO MH(POPMAIMIO HCXOAHBIX HOJEH.

[Ipu paspaGoTke smeTOAa IPOTHO3a CPOKOB IIOSBJIEHHA JbAa Ha
KPYNHBIX peKax INpeiBapHTEJbHO IPOBOAMJCH aHAJIN3 CHHONTHYECKHX
[IPOIleCCOB HaJl CEBEPHEIM NOJAYIIapHeM 3a TPH Mecslla, IpeillecTBYIo-
LWIHX HayajJy Jjen006pa30BaHUs. DK BHISABJIEHH CHHONTHYECKHE HPO-
ieccrl, ofycsaB/kBaloue pPaHHHe H NO3JHHE CPOKH 3aMeD3aHHUs Pex.
B pesyJabTaTte aHaJu3a KapT CPEJHHX MECAUYHBIX 3Ha4YeHUH aHOMAaJHH
IaBJEHHS W TeMIepaTyphl BO3JyxXa AJS KaxKAoro baccefiHa ompeje-
JsieTcsl XapaKTepHBIH (3HAaUMMBIH) pafioH, B KOTOpPOM B TOABI C paH-
HHMH MJH NO3JAHMMH CPOKaMH 3aMep3aHus peK OapuHuecKHe HJH Tep-
MHYECKHe I0Jig Ha OOJBIIOM NPOCTPAHCTBE CEBEDHOIO NOJYLIApPHS
HMeloT pasuble 3HaKkH. Ilpepnonaraercs, 4yTo pasBHTHE CHHONTHYECKHX
NPONECCOB CBS3aHO C PACHOJOXKEHHeM H HHTEHCHBHOCTBIO NOJeH aHo-
MaJIM{ JaBJeHHs W TeMIlepaTyphl BO3LyXa.

Hccnenosauus, seinoanennsle 8 'unpomeruenrpe CCCP, nokasanu,
HanpuMep, 4TO XapaKTepHEle pafioHBl pacmoJoxkeHbl: Ajas CesepHo#
Isueb mexay 30—110° 8. g., mas Tlegoper — 130—50° 3. n., Aas
O6u u Upreia — 50° 3. 1. — 10° B. 1. C ceBepa u lora yka3aHHBble
pafionsl orpauuyedsl 75—40° c. m.

. B xamxnom XapakTepHOM paHOHe Ha IlepeCeUYeHHH MEPHAHAHOB H
napaJJjejiell HasHayaeTCsl ONOpHAasl CeThb TOUEK, AJSI KOTOPHIX CHH-
MAIOTCSl AHOMAJIMK JaBJEHHSA HJIH TeMIepaTypbl BO3Ayxa 3a MHOro-
J€THUH nepHox.. Jla/aee TNpPOU3BOJHUTCA DA3JIOKEHHE METEOPOJIOrHYe-
CKHX TIOJIefl MO0 eCTECTBEHHBIM OPTOTOHAJBHLIM COCTABJSIOUIUM.
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Kaxioe none, nanpuiep, nasaenus (P), mpeactasnndres # gufd
yuxuur Px), rae x(&;, X3, ..., %m) —npoc‘rpanc'rnennue KOOpAHK-
HATH,'a COBOKYNHOCTh moaeli — P (x, f), rae £(t, ta, ..., £,) BpEMS, .
qucapOBaﬂﬂoe AAA KAXKAOrO HHEMBHAYaJsHOro moad (roga). Coso-
KYIHOCTb METCOPOJOTHYECKHX NoJefi o6HuHO aanaercst B BHZEe Tal-
JARIE THCRJE: . .

Py Py Py ... Pinu

" Py Py P,,....-P',.. o T (2.10)
p,,,P,,P,,,, Y -

Cuc'neua nepBRYHHX nepemeHHHX (2.10) MoKeT GHTH npeACTaBeRA
B BEJle BTOPHYIHHIX NEpeMeHHHX:

P(t.x)=sEBg(f)X;(x), B (211

rae B:i(?) —Kosq:tbnnaenm PasaoKeHHs, HIMEHAOMEECH OT roja
K TORY; X:(X) — 3HayeHHA €CTEeCTBEHHHX COCTaBJAIIIHX, (QHKCHpYe-
MBIX B TOUKax. L ‘

DnemerTH pasnoxerns (2.11) HCIOJAB3YIOTCA B E4aYecTBe apryMeH-
TOB B JAQAMOCPOMHHX NPOrHO3aX. BaxkHO TO, 410 He6o/bIIOE MHCAO
KO5QPHIHEHTOB PA3I0XKEEHd STHX ToAell NO. eCTeCTBeHHHM COCTaB-
ASIOMAM OTPAKAIOT HAHGONEe CYTIeCTBEHERE 0COGEHHOCTH BCETO IOMA.
B ochHOBY onpejeseHHs €CTECTBEHHHX OPTOTOHAJbHHIX COCTABJIAIONIHX
van ¢yHkomii (EO®) noxoxes NPEALMN HaEMEeHbIIHX KBAADATOB, 3a-
KAOYAI0MAACA B YCJAOBHH, UTO CyMMA KBaAPATOB OWHOOK PAS/IOREHAS
1O BceM TOYKaM COBOKYNHOCTE NOJell BO BpeMeHH AOJIKHA NpH XaH-
HOM OrpaHHveHHOM H (QURCHPOBaHHOM I KOCTHraTh MHHEMYMa. CaMbe
SHAUAMHE eCTECTBeHHHE COCTABAAIOUIHE UMEIOT HAHGOALIIHE 3HAYCHHS
coOCcTBeHHRX YACeS A H OKasWBalOT HanboJee CYIIeCTEeHHOE BARAHHE
Ha CDOKH 3aMep3aHHiA PeK. -

Ipn ycragopieHAR nporuocrmecxoﬁ 3aBHECHMOCTH Kos¢¢nnnem‘u
paa.uo:xenna METEOPQJOTHIECKHX ROJeRk KOPPEAMPYIOTCH; Hampumep,
€ OTKJAOHEHHSMH JAT NOABJCHHS JbJa HAa DeKax HJH Havand. Jepo-
CTaBa Ha BOJAOXPaHHJAKIIaX. MeToZoM npocemBaBus OTGHpPAIOTCS HAH-
Gosiee 3HavEMBe XOS(PPHUREHTH. 3aTeM ONpeleNseTcs ONTHMAZLHOE
HPOTHOCTHYECKOE ypaBHEHHE METOLOM MHOXECTBeHHOfl KOppeJISIuy.
YpabreHus' o6HHO HMEIOT He Goxee' 6 KOS(pOUUREHTOB pasnoxeHus
AOJA aHOMAJIHA AABACHAS MIH TeMIepaTypH BOSRYyXa.

TIpu paspaboTke AOATOCPOYHOTO HNPOTHOSA CPOKOB TOSBJEHHS AbAA
Ha O6H EBxXe MosuaHoBa 1 MpTome nmke ITaBaozapa, Y4UHTHBAJ0CH,
YTO Ha PACCMATPHBAEMHX YYACTKAaX DAHHHE CDOKH' NOABJEHHA JIbAa.
TPHXOAATCH HA OKTAGDS. Tloatomy aHajus aTMmocepHHX NPOHECCOB
BHIIOJIHAJICH 32 HIOJIb, aBTYCT, ceHTabph.'B g@}synmam apasnusa $HIO
YCTAHOBJEHO, 9T0 B paftone orpanmueniof 50° 8, x.— 10°.B. 4.} 75—
40° ¢, m. TepMuveckue R -GapuIeckie HOAA B FOAH PARRUR W nosminx
CPOKOB MOSBJACHHS AbAA HMEJH NPOTHBOMOMNOXKHLIE SHAKH. - :
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. fiporsoctuiiécxoé ypadnénué umést Bif S '
AD=Co+CiByy+CsBsp+ CsBop+ CiBry+ CsBay, (2 12)’

TAE' A-D <~ 6TKAGHEHHE OT HOPMH CPOKOB NOSBJAEHES JbRa; Cop— Cs—
K03 QUIHEHTH ypaBHEHHA NOCTOSHHHE AR KaXKAOCO NYHKTA PEKH;
B — gos(phHLHEHTH PasAokeHAT DOJS AHOMAJHH KaBJEHUA 3a HIOAb
B BalbpaHHOM pafioge, -

. Ilpu paspaboTke METOAHKH npornosa CPOKOB MOABJICHHS m:;l.a Ha
[leyope aHaNH3HPOBAJIHChL -CHHONTHYECKHS APOUECCH; ONpeiesioile
paHHHe CPOKH NOABJAeHHS JbRa, HauGosee yacTo 570 CBA3AHO C HPO-
HHKHOBEHHEM XOJOAKHX MacC BO3AYyXa B pesy/bTaTe NepeMellieHHS
HHKJOHOB N0 <HBIPAIOLIAMS TPAEKTOPHAM IIPH HAJAYHA OOJACTH BH-
COKOTQ AaBJIeHHS Baj CeBepHOH gacThio ATJAHTHKH H OOJACTH HHS- .
xoro jpaeseHms Haa ETC. Tax ke padmee nosejaeHHe Jbja Hamio-
HaeTCs NpH BTOPIKeHHH BOSAYIIHHX MacC ¢ Bapennesa mau Kapcroro
Mopefl Ha Bocroyssle pafiont ETC. OCHOBHEME apryMeHTaMH npH
OpPOrHo3e Hadaja 06pasoBaRusl AbAA ABAAANCE KOSGOHUMEHTH pasio-
}?Hns%o noaqa Teunepa'rypﬁ BOS}J,yxa 38 HIOJb B paﬁoue 130—-50 8. L.,

—50° ¢,k \

AD= (h+4333*433&4-6333

Koaq)c]munemu ypaBHEHHS A1f paja nynmon pekH Heqopu nmpEBes
HeHH B tabanue. :

Tgﬁunua

Kosfpunnente: ypasnenud paz npornoéa CcpoKoB nosBAeHun mana Eg lewope

_ Flymgr . Cy 1 C, Co
Slxma —12,2 1,6 4,5 —1,7
Tpomigo-flewopex . | —2,3 1,6 4,8 —1,9
Yéro-Hlyrop ' 1 =7 1,3 "5, 1 ~1,5
¥ere-Koxea oo —1.4 i,4 4,8 —1,3
- YerpVea 2,7 1.7 4,7 —1,6
Vern-Hunsua ' C 1,8 14 4,6 —1,4.

Hasa n mnoson CPOKOB HOsBJEHHS JbJa HA PeKax 3anajHON uacTH
'rpaccu BAM e Tuapomernenrpe CCCP [4] GHIH yCTAHOBAEHH. npo-
FHOCTHYCCKHE YPABHEHHA € HRCHOJb30BaHHEM KO3(pdHIUHEHTOB pazjo-
KeHUA TOJsA AHOMAJMF TeMNePaTYpH. BO3AyXa 3a HIONb H 3a aBTyCT
B pakone 80 u 140° B. &, #5—40° c. w. ITo namAEM 3a HOJAL TpO~
THOSH BHNYCKAJHCh B CGpefuHe ABIYCTa, YTOYHEBHE MPOrHOSOB OCY-
[HeCTBJISIJIOCH O AGHHEIM 32 aaryc:r : cym.ecraeHHo NOBHICHAO TOYHOCTD
NPOTHO3APQBAHHL,
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Mpr paspaGorke Meroma moarocpownoro mporiiosa BAdama. Aeao-
CTaPa Ha IHenpoBCKuX BogoxpaHuanmax (Kuebckoe, Kpemenuyrckoe,
osepo BM. JleunHa) GH TakikKe HCNOJL3QBAH, HIJOKEHHHH cnocol BH-
pakeHEs aTMOCGEPHOR UEPKYAALHU vepes Kos(pumHeHTH pasioxke-
HHA TI0JI aHOMAJHE JaBJIEHHS HO €CTeCTBEEHLIM- COCTABAIOIHM,

CaepyeT uMeTp B BHAY, UTO PACCMOTPEHMHHA METO] AOATOCDPOTHOrO
APOTHO3a JEJOBHX ABJCHHE -Kaér JAyulife pe3yAbTaTH AAA OOAbIIAX
pek. Ha MaJBX peKax CKasHBaerTcs BJAMAHHE OTAeAbHHX BOJH XOJ0JA,
TenJia, ¥ NPOrHOSH- HMEIOT foJee HHIKYIO -ONPaBALBAeMOCTb. Hpyrum
HeOCTATKOM MeTOZa ABJIAETCA OTCYTCTBHE OGLEKTHBHHX KpHTepHEB
Bulopa npenukTopo. Her yBepeHHOCTH. B TOM, 770 HauGoaee “Kpyn-
HHE COCTaBJAIOINME NoAeH mpaBHAbHEe BCRTo XAPAKTEPHIYIOT.3AKOHO-
MepHOCTH Gyayniero npouecca u ABARIOTCA HanGoJee SHAUAMHEME.

[ITupoxoe npmMeHeHne B 06MCTH METEOPOJOTHUECKHX ¥ THAPONO-
PHYECKHX NPOTHO30B HOJYIHJIH METOAH, B OCHOBE KOTOPDHX HCNOJb-
ayercd pa3foKeHHE METeOpONOTHUECKuX mojedl no nojmHoMam YeGH-
wesa. IIpn pasnoxenuu no nosinroMaM UeGimesa Kpusas Bl nohe
HCCAEAYEMOr0 HAPOMETEOPOJIOTHIECKOTO 3JIEMEHTa TPeACTABNIOTCH
B BAZe pALa, COCTORMIETC U3 CYMME nponsnenenxﬁ YHCAOBHIX KO-
(GHIHEHTOB Ea onpelleieHHne QyAKINE,

Paszaoxenue QyHKIAA OT ORHOH nepemeﬂﬂoﬁ B PAA NO MOJIHHO-
maM UeGresa mMeer BuA

f(x) =Ap %(x) +A1 i (x) + ﬁs_tps (x)4- ... +A;‘_t9i (%), . (_2-.1.‘3)

rie A;-—xosOPuuuenTH Ppa3ROXKeHHA; @; — HOAHHOMB T-Ie'ﬁi:mi’ena,

npeAcTaBaAAioltAe co6ol napaﬁo:_m i-ro nopagka (i=12,..,,n),
"P",=‘l
i =r— 210, (2.14)
) ;;?—-l L ) }

3AeCh 1 — YHCAQ TOYEK, B KOTOPHX 38}181{3 Kpmaﬂ.'

Pasnoxerne (QYHKIHE OT JBYX NepEMEHHHX chquhsye'rcsl Ha
HpaKTHKE Hallle H OCYIECTBAETCA 110 q:oopujme

‘..
gt Pl

Fx, ) =A0 po(£)¥%e(#) +Am o (2) boly) + -

Fhgm) el T e

rie A ;——-mmpqmunem pas.:romenna, o IR ‘
Qs \p,—— BOJIHHOMH YeOHimeBa, Bl £ e



‘3navenns Koscp'tlmmiemon Pa3A0KeHHS BHUHCAAOTCA 710 dopaiyné

& 1
: 2 2 F(x..,,y,,) (%) ¥ m _
Aj, o B S , (2.16)

2 ?1( %) 2 92 (3,

rae k — 9RCHO YSAOB, B 'Kompﬂx sajaercda (QyHKIMS B HanpaB.nennn

ocH ¥; ! ~ B HanpaBJEHEH OCH §f.

- MepBil¢ aneHs psaa Yefuimepa COOTBETCTBYIOT JeMeHTaPHRIM
NOASM H' HMEIOT onpe.uenemq ¢pusuuecknii cuca. Ilpa npencrasae-
HEH - TOAA -ATMOCHEPHOTO AaBvieHHd B BHAe pafa UebuiueBa.nepsnit
aseH -Ago @5 o COOTBETCTBYET CPeAReMY IO MIIOWIAAY SHAYCHHIO XaABJje-
Huf, wieHH pAna Aw@ipo H Aotpopr OTPAXANT MEPHAHOHANBHNE H
IMHPOTHHIM. NePeHOCH BO3NYXa NpPH COBNAjeHAN ocel X W y C mapax-
NexsiMA § - MEPHIMaHAME, 3HaK fepei KO3PGUIECHTOM PasAOKEHHS
xapakTepusyeT HanmpasjieHHe.nepeHoca BOSAYINHHX Mace, a aGcoJioT-
RHE 3HRUEHHA KOSQOHLUHEHTOB OTPAKAIOT YACILEHA Bec saeueﬂrap-
HOTO MOAA B HCXOAHOM NOAL.

[OcHOBHHE 9epPTH 'HCCAEAYEMOre NOAS AOCTAaTOYHO 6:11-131(0 orpa-

Aawee

. ¥KaeT HebonpHIoe QHCNIO YWIEHOB PASJOKEHNAR,

i

Bosee nogpoGHo NpUMEPH PA3AOKEHHS METEOPOJOrHYeCKHX moJel
110 €CTeCTBEHHEIM OPTOrOHaJbHHM QYHKIMAM H N0 moAuHoMaM YeGH-
meba’ [32 ]ue.nax AOMTOCPOYHHX JAOBHX NPOrHO30B PaCCMOTPEHH B pa-
Gore..

" AHaJH3 CHHONTHIECKHX ycaosnﬁ 00YCNIOBANBAICHIHX cpoxn BCKPH-
THA p. JleHw BBlIle BuruMa noxasalt, YTo OHH TeCHO CBA3aHH C N0J0-
xeHneM Gapuuecknx obpasoBanufi B Mapre Haf Bocrounofi Cubuphio.
B ronn pamHero BCKDHTAS B 3TC BPEMs IPOHCXOAMT TNepecTpofika
MEPHIHOHANBHOR LMPKYMANUN HAa WHPOTHYI. [IpKH MOsAHEM BCKPHTHH
Hax Bcefl CHOHpPBIO PAcNoJOXeH AHTHHHKJIOH ¢ OTPOTOM, HampaBJeH-
HHM Haj SIKyTHefi Ha CeBepo-BOCTOK: B KkadUecTBe xapaXTePHCTHKH
2TMOCPEPHHIX NPONECCOB NPEEMMAAACh AROMAKRA KABACHES 32 MaprT.

- I'panmibl GaprYeckoro noas ycTaRapjuBamuck psaoM npo6. Hampwre-
wAe k03PGHUREHTH KOPPEAAlAH MMy AATAMH BCKPHTHA M KO3~

' @KuﬂeﬂTaMH PaA3AOKEHHA OHan OOoNy9eHHs AJf nojas orpaunqeﬂaoro

50 n 656° c. w, u 90 1 120° B. 1.
IporHo3 BCKpHTHA MO PARY nynx'roa Bepxﬂeﬁ Jlenn _BEIMyCKAJMCH
10 ypaBHEHHI)

AT=C'+GA01-——-54_421—7ﬁ9, ) (2.17)

-rte AT — oTRAOHeHAe OT HOPMM AaTh BCKpHTHS; Ao1, Azt — TperTHit

H-cefipMofi K09dPHIHEHTH ‘pa3n0XKeHHs NOJs CPeIBEr0 NaBJeHHsS 3a
MapT; A© — OTKNOHEHHe OT HOPMH TEMIepaTYpH BO3AyXa 3a MapT

110 cranmuu Kuperck; ¢, 4, b, y—qncnenuge Kostpqamenm AR

UYHKTOB Ha pexe.
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-AaHoManust TeMOepaTypH BOSAYXa 33 MapT mo crammun Kapenck
XapaKTepHSDBANa CTeNeHb paspyiienns CHOEPCKOro -aHTHUMKAOHA.
Cpezuas saGraroBpeMensocTs NporHosa 30—40 ameli, TowHoCTL 3a-

BHCEMOCTEH XapaKTEpUSYeTCs OTHOMRHHEM - OT 0,48 a0 0,63. Pas-

homenne noneft s pup no monmHoMaM UeBmnuieBa mpocroli, mo dop-
MaJpHEN cnocol, TAK KAk HOJAyUaeMEM cjaraeMHM pAla He BCeraa
MOXHO RaTh (PH3HUECKYI0 HHTEPHPETAUHIO. B o
OpuruBanbBEHf NOAXOA K peMeHHIO 32j1a%H AOJArOCPONHOTC HpO-
rEO3a BCKPHTHA pek Baccefina Amypa ucnoxsszosaja 3. II. JloGosm-
‘koBa. C LeAbI0 YCTAHOBJEHHS 3AKOHOMEPHOCTeH paclpefeseHHs Cpo-
KOB BCKPHTHS TIo TeppuTOpHH Oaccefina elp GHIIH PasJOXEHH MO €CTe-
CTBeHHHIM ODTOPOHAJLHHM (YBKIUAM XOJSt aHOMadH#A NaT BCKPHTHA
'sa mepuox ¢ 1935 mo 1970 roa. B rpanpnefimieM aHanH3HPOBAJNHCH
NpeALICCTBYIOMHE METEOPOJOTHISCKHe TOAA NPHMEHHTEJNbHO K. Mpo-
rHO3y OnpeAeNeHAs OCHOBHHX KO5(Q(AUHeNTOB pasAoXMeHds!, Ro-
CKOJIBKY NepBhle ueThpe uleHa cofepikaT 94,5% mucxommok mrdopma-
nHH, OCHOBHHE TepTH NOJAA CPOKOB BCKPHITHST XOPOLIO ONPERENAI0T
Koa(duupeHTH pasaoxkeHna Tepmobaprueckrx noiaelt. TIporHocrnue-
CKHe ypaBHeHHs, MOJYUCHHBIE NJA pasHbx pafionos Gaccefima AMypa,
_TIOSBOJISZIOT COCTABJATH NMPOTHOSH ¢ 3a6JIArOBPEMEHHOCTLIO OKONIO ABYX
mecsines, ' : o : -l
TIpoSaema BrOGopa uHGOPMATHBRONO MaTepHaja H3 OOIWHPHOIG
MAacCHBa HCXONHBIX NAHHHX, NPEACTABJEHHHX B BHIE METEOPOJNOrHYE-
CKHX NoJjeli, peliaerTcs TaKke C TIOMOMIBIO AHCKPUMHHAHTHOTO aHa-
au3a. IIpenMyIiecTEOM 3TOFO MeTONA ABJACTCA BO3IMOXHOCThL BLiAele-
HHSA HS PaCCMATPHBAEMHX AAHBHX TOJbKO TOR 4acTH, KOTOpas CBA3aHA
¢ X0JoM HCCAeAyeMoro tponecca. M3 nMelomerces AARTEALHOTO PAXa,
HalpHMep, CPOKOB samegsanﬂa peK BBIEEAAIOTCA TPYONH JeT ¢ paH-
HuMH (A) # nosaunaMy (B) cpoKaMH ROSBJIEHUT JbAA. '_ ,
Hcxonnue MeTeOpOJOPHYSCKEE MONA, Yallle BCETO MOJA MeCHYHHX
aHomannfi napaerns (P) naum TeMnepaTypw Bo3nyxa (7) y moBepx-
HOCTH 3EMJH, TOXe DasmeNAlorcs Ba ABe rpynnd. Has xaxpof rpymnst
onpeiesseTcs noJe AasieHAs (TeMIepaTypH), a 3aTeM A KaXKAOTO
Y314 CeTRA BHUHCASETCA PASHOCTE "CPENHHX .SHAUeHHH, KOoTopHe 07-
PaxmawT PasAHUHA MeXKAY BHIENCHHHMEH rpynnamua. JRCTpeMasbHHE
SHA4eHHA PASHOCTH XaBueHAs A P SABAAIOTCA ONTHMAJABHEIMH TIPeH-
CKA3ATENAMH TIPOIHOSHPYEMOro ABJNCHHA. ' X :
Ipyroft npHem BuAeNeRHS ONTHMaJABHHX PafONOB ® NpeACKasaTe-
Jneff OCHOBAH HA BHYMCACHHM AJNA KaxXIol {-0% TOUKH BeMHUMEN

dt =P} (4)+ P (B)—2 Pi (&) P; (), (2.18)

rue d} — cpenunft kBazpar PACCTONHES MEXAY KNaCCaMu B i-M yaze.
HanGonee Hr@opMaTHBHLE YsaH CeTOYHOR O06MaCTH YCTaHaBAH-,
BaIOTCA N0 MAKCHMAJLHWY 3HAveHmsiM BeJAYHH d. 3aTem B BHABJCH-
HOM paiioHe ¢ NOMOIIBIO PACCMOTPEHHOr0 METOAd BHREJAAIOTCH ONTH-
: S



‘Mdjiptibie” IpeACKasaTeénn — ko3 PriHeRTH pasNoxenns A no moaod
LABJIeHHSH, KOTODHE H KOPPeNHPYIOTCA CO CPOKAMH 3aMEP3aHHA PeK.
- B'Tocynapcreention ruapoxornieckom mactaryre C. B. Ianodxun
HCOONB30BAJ AHCKPHMHHAHTHHA aHai#3 npu paspaGoTKe METOAHKE .
JOJIFOCPOTHOTO NMPOrHO3a Hayana -JeaooGpasoBaHys Ha peKkax ceBepa
ETC. Ilonyueno creaylomee ypapHeHHe A/ OpPeACKASAHHA CPOKOB IIO- -
sABReHRg Abia Ha pekax Owere, CeBepHoﬁ JIBunEe, nyone H Brigerae,

M)=A p" + 4, P + Ay P‘“' + A, t" +4s tv"—l-Ao, (2.19)

rie AD o'rlmonenne OT HODMH JATH MOABJeRHA Jabja; A;-—As
KoS(hQRUKEHTH. ypaBueRus perpeccun; Ao — cBoGommmfi. wien; PV,
Py ~— NpeACKasaTeAn NO MOJSM NABNEHUS 3a Mall, HIOHD, HIOXD;.
f'” t"" - NpeAcCKasaTenn Io NoAAM munepa'rypu 34 MApT H HIOMb.

- S
Saﬁnaronpeueunoc'rb nporuoaa Gonee 2,6 Mecsna, o'momeuae — Ha-

'mﬂﬂemﬁ 119 pasmEX GaccefiHos or 0,60 1o 0,42. o
. I'E. ¥cankuna npu IPOrHOSe CPOKOB NOSBJCHHAS AbA2 B HESOBBAX
k yorbsix pex. Gaccefia KapecKoro MOpSt HCIOJBSOBAIA B KagecTee
| npeAcKasatesell napaMeTpPH PasJOXKeHHs NOJEN TeMIepaTyps BO3Lyxa
3a (eppanp M HOAb B nojek AabJeHAA BOSAYxXa 3a Mal, HIOHb, HIOJS.
Hpomos BHIYCRAJCA AA paﬁona mo ypann‘ennm

© AD= A, t“+A,t‘”‘+A P“+A P‘”+A P“"+Ao. "(2.20)

3necs 0603HAYCHES NPeKHHME, :

CaenyeT OTMETHTb,. YTO, HGCMOT]JJI Ha oﬁ’beKTuBHHﬁ cnoco6 me-'
JeHHs NpeAcKasdrtesefl ¢. MOMOMILIO AACKPHMHHAHTHOTO aHAJH3E, IO-
AYyIaeMEe npornocmqecxne ypaanenns He NOAAAIOTCA tpnanecxouy
HKCTOAKOBaHAW, ..~ ' . ... .. . .. . o .
e e e f._ - ;uHrEPAr.va'

T, An'rnnoaa ‘B. T, Banamona W B, Ana.ams B oﬁoﬁmenne onm-a o-

-CTEBJEHRS EDATROCPOTHHX ornoaon CPOEJB alexomx xn.neﬂnﬁ pr.m I"nmpo-
uemempa CCCP, 1977, Bun. 186, ¢ 103==119. .
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