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B. B. rOJIYELI0B

.

MO EJIHPOBAHHME CTOKA T'OPHBX PEK |
B YCJIOBHSAX OTPAHHYEHHOR HHOOPMALLHH

Kak H3BecTHO, ¢pOpMHPOBaHHe CTOKAa OCYIUECTBJASieTCH B Mpoluecce
NOBEPXHOCTHOrO, NOYBEHHO-TPYHTOBOrO H TFPYHTOBOro CTOKOOOpa3oBa-
HHH H ABHXXeHHS BOJAH IO [I0BepXHOCTH 6accefiHa H B TOJILE Pa3JjHY-
HBHIX 1O MOIIHOCTH BCAOHOCHHX TOPH30HTOB. [IpH OTCYTCTBHH HauaJjb-
HHX noTepb GOpMHPOBaHHE NMOBEPXHOCTHOTO CTOKA NMPOHCXOAHT 3a CYET
NpeBHIlIeHHs] HHTEHCHBHOCTH NOCTYINJIEHHS BOAW B Ipolecce BHIaje-

HHA XHIAKHX OCAAKOB HJH CHEroTasAsHHA HAa4 HHTEHCHBHOCTBLIO HH(pHJIbT- '

pauHH BOAW B NMouBy [4], a Takxe NIPH BHXOAe NOYBEHHO-IPYHTOBHIX
BOJ' Ha TMOBepXHOcTb GaccefiHa [l, 4]. ®opMHpOBaHHEe NMOYBEHHO-TPYH-
TOBOI'O CTOKA OCYILECTBJASETCH 3a CYeT NMpeBHIIEHHS HHTeHCHBHOCTH

HHOHABTPALHH NMOYBOIPYHTOB (NPH OTCYTCTBHH JAe(pHUHTA BJAMKHOCTH)

HHTEHCUBHOCTH HMHOHJbTPALlHH CHCTEMH IOACTHJAIOLIHX BOJAOYNOPOB.
I'pyuToBHii cTOXK dopMHpyeTCs 3a cyeT HHOHABTPAUHH Yepe3 yKa3aH-
HYIO CHCTEMY NMOACTHJAIOWHX BOAOYNOpoB [4].

Hau60oJablIHMH CKOPOCTAIMH TeuyeHHS XapaKTepH3yIOTCs MOBepPXHO-
cTHHe BOAH. CKOPOCTH JABHXXEHHS NMOYBEHHO-TPYHTOBHIX BOJ NPHMEPHO
Ha NMOPSAAOK, a PYHTOBHX Ha JABa-TPH NOPsJKA HHXKe CKOpOCTel Teue-
HHS1 MOBEPXHOCTHHIX BoA [l, 4, 5, 7, 23]. IlpoBeneHHHe HamMH Hccaeno-
BaHHA MO pa3paboTKe MoAeNnH ¢GOPMHPOBAHHS CTOKAa NOKAa3aJH, YTO
npexacraBieHde GaccefiHa B BHIe TpeX INOC/Ael0BaTeNbHO COE€LHHEHHHX
PeryHpyIOIIHX €MKOCTeH, pacnosioKeHHWX OfHa Hal APYro#, sBJaseTCA
uenecoo6pas3HbHM H, NO-BHAHMOMY, onTHMaibHEM [8]. B atom cayuae
BEPXHSISi EMKOCTh MOXeT GHTh OTOXJECTBJEeHa C. MOBEPXHOCTHHIM, Cpej-
HSIS. C MOYBEHHO-TPYHTOBHM H HHIKHSAS C 'PYHTOBBIM CTOKOOGpa3oBaHH-
sAMH. IIpH OTCYTCTBHH NOBEPXHOCTHOrO CTOKOOOpa30BaHHA B CXeMy MO-
XKeT 6GHTb BBeldeHa €MKOCTb, XapaKTepH3ywlias CTOKoOGpasoBaHHe
B Npejesax rujporpadHyeckor ceTH peuHHx GaccedinoB. OgHaKo npea-
craBasieTcsi 6oJiee MpeJNOYTHTEJNbHHM BKJIOYEHHE 3TOTO BHAA CTOKO-
o6pa3oBaHHsl B CXeMy pacyeTa BhIXOJa IIOYBEHHO-TPYHTOBHX BOJA Ha
noBepXHOCTh 6accefina, 0 yeM 6yJeT CKa3aHO HHXKe.

B npeasaraemo#t pa6ore paccMaTpHBAIOTCS C HeGOJBIIHMH AONOJ-
HEHHSIMH H H3MEHEHHSIMH pe3yJbTaThl HCCJeJOBaHHH aBTOpa, BHINOJ-
HeHHHle B 1976 r. npu pa3paboTKe AeTepMHHHPOBAHHOH KOHLEMNTyaJlb-
HOM Moaenu ¢opMHpoOBaHHSA cToka pek Dyxrapma u Kapartan. B moze-
JIH NpeAyCMaTPHBAETCA H3MEHeHHe NapaMeTPOB KakK IO BHCOTE MeCTHO-
CTH, TaK ¥ B Npejiejax onpejeseHHHX BHICOTHHX 30H. [lasa pacyera mo-
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CTYNJ/IEHHS] BOAH Ha NOBEpXHOCTh GaccefiHa HCNOJNB3YETCH C HEKOTOPH--
MH ponojHeHHsMH cxeMa A. H. BaxnoBa [3], ycoBepimieHcTBOBaHHAS
10. M. Ienncosum u JI. H. BopoBukoBsoi#i [2].

PaccMOTpHM noc/eoBaTeNbHO CNOCOGH pacyeTa HHTEHCHBHOCTH
MOBEPXHOCTHOIO, MOYBEHHO-TPYHTOBOTO H TPYHTOBOrO CTOKOOG6pasoBa-
HHH.

OcCHOBHHE TPYAHOCTH NPH pacyeTe MOBEPXHOCTHOIO CTOKOOGpasoBa-
HHS CBSI3aHH C HEOGXOJHMOCTBIO ONpeleJNeHHS HMHTEHCHBHOCTH HH-
GHUABTPALMH MOYBOTPYHTOB. TeopeTHUeCKHe H 3KCNEPHMEHTAJIbHHE HC-
caegosanus 0. B. Bunorpagosa [4] mokasanH, 4To AJs pacyera HH-
TEHCHBHOCTH HHPHJAbTPAUHH NPH GOPMHPOBAHHH AOXKAEBHX INaBOAKOB
MOXKeT OHTb YCIELIHO HCNOJb30BaHO cjelyiolllee BhIpaXKeHHE:

fi=ro{t—exp (— ) O

rae f; — MHTEHCHBHOCTb HHHJIbTPAUHH, MM/CYT; fo — MaKCHMAaJbHO
BO3MOXHasi MHTEHCHBHOCTh HHOH/AbTPAUHH (HHOHJBTPALUHOHHHHA Na-
paMeTp) TaJbX NOYBOTPYHTOB, MM/CYT; { — HHTEHCHBHOCTb MOCTYyIIe-
HHSl BOAK Ha NOBEPXHOCTb 6acceftHa, MM/CYT.

CeesieHuss 06 HHOHJABTPAUHOHHOM mapaMeTpe fo AJs Pa3IHYHBX
MOACTHJAIOLIHX MOBEPXHOCTEH H €ro H3MeHEeHHH C BHICOTOH MEeCTHOCTH
npuBejeHn B paborax [4, 18—20]. C nomouipio MaTepHasoB HabJio-
JEeHHI 33 CHerosamnacaMH H CTOKOM Ha MaJHX Bojoc6opax AnMaaTHH-
ckoit cenectokoBoit craHuuu JI. IT. OcTpoymoBO#i moJ pyKOBOACTBOM
aBTOpa NpoBelleHa NMpPOBepKa BO3MOXHOCTH HCINOJb30BAHHS BHpaXe-
Husa (1) Ans pacueTa HHTEHCHBHOCTH HHQHJBTPAaLHH B NEPHOX CHero-
TasiHHA MO CYTOYHHM HHTepBajaM BpeMeHH. B pesysibTaTe npOBEepKH
yAanoch YCTaHOBHTb, YTO INOCJe YCTPaHeHHS HeCTaUHOHAPHOCTH Mpo-
1ecca HHOHABTPALHH, O6YCJIOBNIEHHOH H3MeHeHHeM napamerpa fo B
CBSI3H C pOMep3aHHeM H OTTaHBaHHeM NOYBOrPYHTOB, BHpaxeHHe (1)
MOXeT OGBTb HCIIOJB30BAaHO NMPH pacyeTe CTOKOOOPa3OBaHHA B NMEPHOX
CHEroTasiHKs. » .

OGocHOBaHHe 3aBHCHMOCTH AJISi ONpe/ie/ieHHsl mapaMeTpa, Xapakre-
_PHM3YIOLLEro HHOHIbTPALHOHHYIO CNOCOGHOCTb IOYBOTPYHTOB B IEpH-
OAN MX NPOMep3aHHA H OTTaHBAHHSA, cOlepXHTcA B pabote [9]. B ua-
CTHOCTH, B 3TOH pa6oTe yKa3aHHHH INapaMeTp NpeAJaraeTcs onpeje-
JSATb C MOMOLLBIO CJeAYIOLIero BHpaKeHHs

e fo NpH 2 < 2y, @)
O\ foexp{—av(z—2,) mpu z> 2,
rie fo — MapaMeTp, XapaKTePHIYIOWHi HHGOHIBTPALHOHHYIO CIIOCO6-

HOCTb IOYBOTPYHTOB B NEPHOAHN HX TPOMEpP3aHHss H OTTaHBaHHA,
MM/CYT; 2 — MOLIHOCTb NPOMEP3LIKX NOYBOTPYHTOB, M; 2o — INapa-
MeTp, XapaKTepH3YIOIHH CJOA NpPoMep3aHHA, NOCJe TPeBHIIeHHs KO-
TOPOro HaUHHaeTCs HHTEHCHBHOE yMeHblUeHHe HHHILTPALHOHHOM CIO-
COGHOCTH NMOYBOT'PYHTOB, MM; U — OTHOCHTeJIbHHE BJlarosanacH (OT-
HOLeHHEe BJIAr03alacoB K HX BeJHYHHEe NPH HaHMeHbllell BJaroeMkKo-
CTH) OnpeAe/eHHOro CJIOsi NOYBOTPYHTOB, B AOJAX OT eAHHHILH,
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PexoMeHnauuu no ompellesieHHIO 2 H U NpHBeJeHH B paboTax
[9, 12, 13] u 31ech He paccMaTpHBAIOTCH.

ChnenoBaTesibHO, NPH HaJHYHH HECTALHOHADHOCTH MNpolLecca HH-
¢uapTpannH, o6ycaOBJEHHOH NpPOMEpP3aHHEM H OTTaHBaHHEM IOYBO-
TPYHTOB, H OTCYTCTBHSI HayaJbHHX NOTEPb H NMOBEPXHOCTHOH €MKOCTH
AN pacyeTa HHTEHCHBHOCTH NOBEPXHOCTHOTO  CTOKOOGpa3OBaHHSA
(gn MM/CyTKHM) MOXKeT GHTb HCNOJb30BAHO BHpPaXKEHHe .

qn=i—f1=i—-f5{l—exp <_%>} | (3)? .

0

Ilpu sToM mapamerp f; mpeisaraeTcs pacCYHTHBATL C NOMOLIBIO
ypaBHeHHsA (2). v A '

Cnenyer OTMeTHTB, 4TO BHpaxeHHe (3) NMPHMEHHMO H ANS pacueTa
HHTEHCHBHOCTH CTOKOOOGpDa30BaHHs NPH (OPMHPOBAHHH JNOXIEBHX Ia-
BOJKOB. , :

[Ipn 3anojHeHHH eMKOCTeH HayaJbHHX NMOTEPb H GECCTOYHHX NMOHH-
XEHHH WJIH NMPH BHXOJe NOYBEHHO-TPYHTOBHX BOX Ha NMOBEPXHOCTb Gac-
cefHa HHTEHCHBHOCTb CTOKOOODA30BaHHA MOXKHO ONpeleNHTh M3 6a-
JIaHCOBOTO YpaBHEHHS '

qn=i—'qn.n“f1_fa+Aqn.rs (4)

T 4y n — HHTEHCHBHOCTD 3aNOJIHEHHS €eMKOCTH HaYaJbHHX NOTEPH,
MM/cyT; fo — HHTEHCHBHOCTb MHOMJBTPALHH H3 GECCTOYHHX NMOHHKE-
HH#, MM/CYT; Agn. r — HHTEHCHBHOCTb NOCTYMJIEHHS IOYBEHHO-TPYHTO-
BHX BOJ Ha NOBepXHOCTb 6accefiHa B pe3ysbTaTe IePENOJHEHHS BTO-
po#i peryJHpyoouell eMKOCTH, MM/CYT.

'~ -PekoMeHAAauUHH NO ONpeNeNeHHIO @u.n H f, NpHBeAeHHW B paborax
[to, 11}. .

PaccMoTpuM Tenepb cxeMy pacyera MOYBEHHO-TPYHTOBOI'O CTOKOOG-
pasoBaHHs, KOTOpPOe YCJOBHO 6yAeM OTOXAECTBJIATh C HHTEHCHBHOCTBIO
3aMoJIHEHHsI BTOPOH peryaupymouled eMKOCTH. JlJAf XapaKTepHCTHKH
3TOH €MKOCTH MOXHO HCNOJIB30BaTh CJeldyIOIlHe NapaMeTpH: MaKCH-
MaJIbHHH Da3Mep eMKOCTH Wmax (MM); 3allac IpaBHTALHOHHOH BJArK

@’ (MM); nedHUHT AHHAMHYECKOTO 3anaca Baark D' =w , —w" (Mm).

3anac rpaBHTAaLHOHHON BJIaTH B €MKOCTH MOXeET OHTb OmpeleseH

H3 BHpaXeHHA y
Qr =a ’w”’ ’ (5)

rie Q,— NPHTOK K ruaporpaduueckoif ceTH H3 BTOPOH EMKOCTH,
Ms/c; @ — THApaBAHYECKHH MapaMeTp Bogoc6opa.

B paBHHHHBLIX H TOpPHHX 6acCeAHaX Wmax H3MEHSIETCH B IIHPOKHX
npegenax. OHO MoxeT OHTH ONpeleseHO NyTeM aHaJIH3a BeTBeH crnaaa
rugporpadoB cToka Majbix peK. Ha Hero BIHSIOT TakXKe IpoMep3aHHe
H OTTaHBaHHE IOYBOTPYHTOB, OGYCJIOBJHBAIOIIHE YMEeHbIIEHHe HJH
yBeJIHYeHHe aKKyMYJAHPYIOLlell eMKOCTH CJIOSi aKTHBHOre Bjaroo6MeHa.
OnHako npu Ce30HHOM NPOMEP3aHHH MOYBOIPYHTOB OCHOBHOE BJ/IHSIHHE
Ha (OPMHPOBaHHe CTOKAa OKa3HBaeT HX HHQUIbTPAUMOHHAZ CHOCO6-
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HOCTb, NO3TOMY ONHCAHHE H3MEHEHHS DeryJHpyiolled eMKOCTH ®@ max
NPH MOAEJHPOBAHHH NOYBEHHO-TPYHTOBOTO CTOKOOGPa30OBAaHHA MOXKHO
He NPOH3BOAHTD.

B ciyyae HaAMuHs MHOroJeTHell Mep3JOTH B PeYHHX GacceiHax
NpeAsaraeTcs HaXoAHTh H3 BHpaXKeHHs

" — * . * L]
wmin _wnz "—kwuz ’ (6)
Tle W,=—wW,—W,— TapaMeTp, YHCJIEHHO DAaBHHH pPa3HOCTH BJIaX-
HOCTH NOYBOrPYHTOB NPH NOJHOA H HaHMeHbUIEH BJaroeMKOCTH B CJiOoe
1 M, MM; 2° — ray6HHa Ce30HHOIO OTTAHBAaHHA NOYBOTPYHTOB, M; B —
napameTp, YHCJEHHO PABHHH OTHOWIEHHIO W /W), W, =W, — W, —
napameTp, YHCAEHHO PaBHHIA PA3HOCTH BJIAaXKHOCTH NMOYBOIPYHTOB IpH
HaHMeHblIeR BJaroeMKOCTH H BJAaXXHOCTH 3aBSi[laHHSl pacTeHHH B cjoe
1 M (HanGonblUHE NPOAYKTHBHHE BJaro3anach ), MM.

Hns onpenenenus 1w, , 1O CYTOYHBIM HHTepBaJaM BPEMEHH MO-

. ¥eT OHTh HCNOJAbL30BAHO cieaypllee peKyppeHTHOe BHpaXKeHHe!

”

'wmaxn = w:naxn_l + kw; (zn - z,.l__.l)! (7)

rae Whaxy, ¥ @ axs_1 — COOTBETCTBEHHO TMpeAHAyulee H TnOCHae-

Ayloulee MaKCHMANbHEE Da3MepH BTOPOH pery/JHpyiolel eMKOCTH, MM;
2, ¥ 2, | — npejanayllee U Nocjaelylollee 3HayeHHs TyOHHH, OTTaH-
BAHHS MHOTOJIETHE-Mep3JIhX NOYBOrPYHTOB.
Heo6X0AHMO OTMETHTb, UTO PEeryJHpYIOllas eMKOCTb W, ~ CBA3a-
Ha C MOILHOCTBIO BEPXHEro CJ10osi MOYBOTPYHTOB CJEAYIOIHM 06pa3oM:
w = 10‘H = k‘wl.lea x (8)

n” “max

OTKYyZLA . . .
H max— wmax/ kwﬂ’ (9)
rage Hmnx — MOUIHOCTb BEpXHEro CJOofA TaJhX IOYBOTPYHTOB, €eMKOCThb

KOTOPOro PaBHA Wmax, M
 JledpHuHuT AHHAMHYECKOrO 3amaca B 3TOH eMKOCTH

D=w}h*=kwl}*, (10)
OTKyAa
—Djkw, (11).

rie h* — MOIMHOCTb C/IOS MOYBOTPYHTOB, COOTBETCTBYIOmasA AehHUHTY
peryaupyiolle eMKOCTH, M.

Jns 1me6HHCTHX H KPYMHO3€PHHCTHX NeCYaHHX MIOYBOI'DYHTOB, B
KOTOPHX BHICOTA KaNH/JIAPHOH KaHMH YPOBHSA rpymoaux BOA Giu3Ka
K HYJIIO, MOXXHO 3alHCcaTh

B =K (12)

T. a’
rae K, — ray6HHA CTOSIHHS YPOBHS IPYHTOBHX BOZA, M
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JAas 6osiee TAXKeNHX NMOYBOTPYHTOB, XapaKTePH3YIOUIHXCH CYLIeCT-
BEHHOH BBHICOTOH KanHJJIAPHOTO INOJAHATHS, YPOBEHb TIPYHTOBHX BOJA
fIBJsIeTCs IHHeAHOH QyHKUHeH oT A*:

h; o =1 (). (13)

[TosToMy h* MoXeT OHITH HCNONB30OBaH ANSA ONpeAeJeHHS YPOBHS.
TPYHTOBHX BOJ B peuHOM GacceiiHe. _

[lepefineM Tenepp HemocpeACTBEHHO K PacCMOTPEHHIO mpouecca
NOYBEHHO-TPYHTOBOIO CcTOKooOGpa3oBaHus. [locTynnieHHne BOAH BO BTO-
PYIO PeryJupyIolLy0 eMKOCTb MOXXHO NPEeACTaBHThL B BHAE

f=fi+/li—P+ quaty, (14)

rfle [ — MOCTyNJIeHHE BOAH BO BTOPYIO PpEryJHPYIOILYI0 eMKOCT,
MM/CYT; p — PAaCXOX BOABI HA TMOKPHTHe AedHIUHTA BIAXKHOCTH MOYBO-
IPYHTOB B 30H€ AKTHBHOIO BJAroo6MeHa, MM/CYT; Gy, n — HHTEHCHB-
HOCTb HAayajlbHHIX I10Tepb INIPH MOBEPXHOCTHOM CTOKOOGpPa3sOBaHHH,
MM/CYT; v — KOJIMYECTBO BJIarH, 3afiepKHBaOLlelicss B INpoMepalieM
¢10e TOYBOTPYHTOB HJIH BHCBOGOXKAAMOWENCS INPH HX OTTAHBAHHH,
MM/CyT. o

Jlnsi onpefeseHHss MHTEHCHBHOCTH HH(HABTPALMH M3 'BTOPOM pery-
JHPYIOLleHl eMKOCTH B TPETbIO MOXHO HCIIOJIb30BaTh BHPaXKeHHe, Npes-
noxeHHoe Buporpanoseim [4] Ans pacuetra WHOQUAbTPAUHH npH Qop-
MHPOBaHHM [OBEPXHOCTHOIO CTOKA:

¢ =0 {1 —exp (——f—)}, (15)

Po

rlle ¢ — HHTEHCHBHOCTb HHOHJBTPALHH, MM/CYT; @y — MapaMeTp, Xa-
PaKTEepH3YIOIWIHHA MAaKCHMaNbHYI0O HHOHIBTPALHOHHYIO CIHOCOGHOCTb CH-
CTeMH MOJACTHJAIOUINX BOJOYNOPOB, MM/CYT.

Toraa BepaXKeHHe AJiIST HHTEHCHBHOCTH TOTEHIHaJbHOro (6e3 yuera
pa3MepoB H 3aNOJIHEHHSI PeryJHpPYIOllell eMKOCTH ) NOYBEHHO-I'PYHTOBO-
ro CTOKOOOpa3oBaHHs OyAeT HMETb BHJ,

Qo =S—% . (16)

rle ¢, ., — MHTEHCHBHOCTb MOTEHIHAJbHOTO NOYBEHHOrPYHTOBOIO CTO-
KOOOpa30BaHHs, MM/CYT.

Chenyer OTMETHTB, UTO TIPH 3aMOJHEHHH BTOPOH €MKOCTH H3GHTOY-
Has BJara JOJJKHa CHOBAa NOCTYNaTh B NMEPBYIO eMKOCTb. DTO MOJOKe-
HHE COOTBETCTBYET YCJOBHIO BHIXOAA NOYBEHHO-TPYHTOBHX BOJA, HJH
«BEDXOBOJAKH», Ha JHEBHYIO NOBePXHOCTb. KoJHYecTBO BOAM, NMOCTyna-
jolllee B MePBYIO eMKOCTh, MOXKHO ONpPEeHTb IO PA3HOCTH MEXAY «II0-
TEHIHAJIbHHM» ¢, =~ H PeajibHHM (y.r MOYBEHHO-TPYHTOBHM CTOKOOG-

Pa3oBaHHEM.
PaccMoTpuM cxeMy pacueTra gy, .. JonycTHM, 4TO H3MeHeHHe HH-
TEHCHBHOCTH NOYBEHHO-TPYHTOBOI'O CTOKOOOpa3oBaHHs 6yher -mponop-
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ruaporpacguueckolt ceTH peyHnx GaccefiHOB. 3TO yKa3HBaeT Ha TO, 4TO
K03 pHUHEHTH CTOKA ¢ TaKHX rnoBepxHocTe#t 6JH3KH K eauHuue. [lo-
9TOMY IPH ONHCaHHH (GOPMHPOBAHHS CTOKA B npellesax ruaporpadHye-
CKOH ceTH peyHHXx 6accefiHOB HHPHJIbTpaUHsA MOXKeT OHTb TPHHSITA
paBHOM HYJIO, @ HHTEHCHBHOCTb CTOKOOGPa30BAHHS — HHTEHCHBHOCTH
NOCTYN/eHHs1 BOAK Ha paccMaTPHBaeMyl0 MOBEPXHOCTb, T. €. §r.c =i%.
Jnsa pacuetra HHTEHCHBHOCTH MOYBEHHO-TPYHTOBOro CTOKOOGpasoBaHHSA
NpH 3aNOJHEHHH BTOPOH peryjaupymoliefi eMKOCTH TaKkKe MOryT OHThb
HCIOJIb30BAHK CaAEAYIOlIHe BHpaXKeHHs:

Tne=10, . {1 —(1+&;)exp (—k—">]} (22)
z wmax
. kD
Gur=9q qr th ] (23)
wmax
on(y,ua COOTBETCTBEHHO
. k
A Gua=4, <1+k,){exp<- D)} @
. wmax
A Gui=4; (l—th#’—). (@)
wmax

Bupaxenus (20), (22) nau (23) ucnonb3yloTcss B 3aBHCHMOCTH OT
XxapakTepa 3amoOJHeHHS BTOPOH peryJHpylolle eMKOCTH H BHXOAa BO-
ABl Ha IOBEPXHOCTb 6acceiiHa.

HIHTEHCHBHOCTb IPYHTOBOTO CTOKOOG6pa30BaHHS YCJHOBHO OTOXKAECT-
BJSIETCA C HHTEHCHBHOCTBIO 3aMOJIHEHHS TpeTbeH perynaHpymouleii eMko-
CTH, MOXeT OHTb onpejiesieHa H3 6aJ1aHCOBOrO ypaBHEHHS

=9 , | (26)
rie ¢, — HHTEHCHBHOCTh TPYHTOBOTO CTOKOOGPAa30BaHHS, MM/CYT; X —
HHTEHCHBHOCTb IIOTEPb BJArH Ha NOMOJIHEHHe CTATHCTHYECKHX 3anacoB
NIOA3EMHHX BOJA HJIH JHHaMHYECKHX 3aIacoB, pacxoJ KOTOPHX He peru-
CTPHpYeTCS B 3aMHKalollleM CTBOpe pegHoro GacceiiHa, MM/CYT.

Crneayiomui 3Tan NOCTPOEHHS MaTeMaTHYeCKGH MofenH ¢(opMHpoO-
BaHHS CTOKa B TOpPHOM OaccefiHe CBSI3aH C ONHCaHHEM Ipoliecca TPaHC-
¢opMauHH HHTEHCHBHOCTH CTOKOOGpa3oBaHHs B ruaporpad croka. B -
ropaux GaccefiHax poJib TPpaHCHPOPMANUHH CKJIOHOBOTO (MOBEPXHOCTHO-
ro H IIOYBEHHO-TPYHTOBOrO) CTeKaHHs 6oJsiee cyulecTBeHHa B (opMupo-
BaHHH THAporpada CTOKa MO CpaBHeHHIO ¢ 6accefHaMH paBHHHHHX
pek, moatoMy BHHOrpazioB mpeasioxXHuy pasfesNuTb MOAEJHPOBAHHE NPO-
Hecca TpaHc(OPMAUHH HHTEHCHBHOCTH CTOKOOGPa3oBaHHs B ruaporpad
CTOKa Ha JBa 3Tana: TpaHCGOpPMAaUHI0 HHTEHCHBHOCTH CTOKOOGpa3oBa-
HHs B rugporpa¢ npHTOKa K THAporpaduueckodt cetu H TpaHchopMa-
IIHIO MOCJelHero B ruAporpad cToka [4].

B kagecTBe mMpHOJHXKEHHOH XapaKTePHCTHKH IPHTOKAa K THAporpa-
¢HyecKol ceTH MoeT GHTh NPHHATA BeJIHYHHA CTOKA C SJeMeHTap-
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HHX GacceiinoB [6, 24], CTOK CO CKJOHOB KOTODPHX KOHUEHTPHpyeTcH
B OZHOM XOpOLIO BHpaxeHHOM pycie. [Tnomane Takux 6acCefHOB MoO-
}KeT GbITh OnpedesieHa B 3aBHCHMOCTH OT I'yCTOTH THAPOrpadHuecKoH
ceTH '[8]: :
5
Fr=22 @7)
P

rae F* — nnowaas sneMenTtapuoro 6GaccefiHa, kM2, p — rycrora
THApPOrpadHIEeCKOH CeTH, KM/KM2.

DyleMeHTapHHe GacceilHH OOBIYHO XapaKTepPH3YIOTCH OAHOPOA-
HOCTbIO B OTHOLIEHHH pesbeda, Te0JOTHYECKOr0 CTPOEHHS, XapaKTepa

NIOYBOI'PYHTOB H PAaCTHTENBHOCTH [4, 24]. _

‘' IIpeamonoxuM, yTo pacxold BOAH B 3aMbIKalIlleM CTBOpE 3JIEMEH-
TapHoro GaccefiHa 3aBHCHT OT JHHaMHYeCKHX 3alacoB BOAH BHYTPH
ero o6beMa H Ha moBepxHOCTH. IIpeHe6peras HcrnapeHHeM B MEPHON
CTOKOOOpa30BaHHS, MOXHO BHPa3HTh H3MeHeHHe o6beMa BOAMW B 6ac-

cefiHe B BuJe AHQPepeHIHaJBHOIO YpaBHEHHS
dw
Equ“Qr’ (28)

rie w — JHHAMHYECKHe 3aNacH BOAH B 6acceiiHe, MM; ! — BpeMs, CyT;
Q; — HHTEHCHBHOCTB CTOKOOGpa3oBaHHHA, MM/CYT; Q, — HHTEHCHB-
HOCTb NPHTOKA K THAPOrpaHUECKOl CeTH, MM/CYT.

MHorouuc/eHHble MaTepHaNbl THAPOreOJOTHYECKHX HCCAeL0BaHUH
MOKa3hBAKT, YTO AJsl NPHTOKA IPYHTOBHIX BOJ B PYCJIOBYIO CE€Thb ped-
HBEIX 6acceiHOB 3aBHCHMOCTh Q, =Q, (w) MoxeT OHThL NpHHATA JIH-

HelHOH:
rry 177
Q =a,w", (29)
rie Q) — NPHTOK IPYHTOBHX BOL B PYCJIOBYIO CeTh H3 TpeTbell pery-
JHpYylouleil eMKOCTH, M3/c; a; — mapamerTp, NPSMO NPONOPUHOHATLHHHA

CKOPOCTH ABHXXEHHS IPYHTOBHX BOA; W'’/ — o06beM TpeTbeH peryaupy-
IOLeH eMKOCTH, MM.

[Tocne noacranosku (29) B AnddepenunansHoe ypasHeHne (28) u
ero HHTEerpHPOBAHHSA INOJYYHM ypPaBHeHHe THAporpada NMpPHTOKA K pyc-
JioBo# cetu [16, 17]:

Q' ={ a"+j Q) (t)exp o, (t—t) dt) exp | —a, (t—t)], (30)

r =

rie Q,”— HavanpHOe 3HayeHHe NMPHTOKA BOAH K PYCJOBOK ceTH, M3/c.
IIpunnmas B Bupaxenun (30) Q,”=0, noayunm u3secTHyI (op-
MYJTy MCTOILEHHS 3aNacoB TPYHTOBHIX BOA B 6accefiHe, NpeAJIOXEHHYIO

H. Byccuneckom:
Q'"'=Q, exp(—a, (t—1,)). (31)

[MpakTHyeckoe HCMOJb30BaHHe BHpaxeHHs (30), B oCHOBY BHBOAA
KOTOPOro NOJIOXKeHa JHHeHHas MoAenab (29), MOKa3aJo, YTO OHO MOXKET
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O6HTb yCNeuHoO NMPHMEHEHO H AJA pacyeTa TpaHCHOPMALHH HHTEHCHB-
HOCTH MOYBEHHO-TPYHTOBOTO CTOKOOODPa30BaHHA B rnnporpage NPHTOKA

K THAporpagHyeckoi ceTH. B 3ToM cayyae 3aBHCHMOCTb r =Q, (w)
6yneT HMeTb CAEYIOLIHH BUHA:
” 4
Q=a, v, (32)
rie o — mapaMerp, NPsiIMO NpPOMOPUHOHAJbHHH CKOPOCTH ABHXEHHA

NOYBEHHO-TPYHTOBHX BOJ.
Heo6xoauMo oTMeTHTDb, YTO B O6LIEM Ciayyae HMEIOT MeCTO c.rxenylo-
IllHe HepaBeHCTBa:
Vpr > Up U 0y > ay, (33)

Tie Usr H Up — COOTBETCTBEHHO CKOPOCTH IIOYBEHHO-TPYHTOBOrO H
rpyutoBoro croka, M/c. HepasencrBa (33) o6yciaoBieHn GoJbluelt
CKBaXXHOCTBIO MIOBEPXHOCTHOIO CJIOSt IOYBOTPYHTOB.

MarTteprann HabnIOAeHHH 32 NOBEPXHOCTHHM CTOKOM € :-meMeHTap
HHIX 6acceiiHOB NMOKa3HBAaKT, 4To cBA3b Q,=Q, (w) ABAseTCA CyluecT-
BEHHO HesnHHeHHOH. [To HalleMy MHeHHIO, HeJHHeHHHH Xapakrep 3TOH
CBSI3H OOyCJIOBJIeH 3aBHCHMOCTbIO CKOPOCTH Ho6eraHHs HOBePXHOCTHHX
NOTOKOB OT HX I'YOHHH, a CleJOBaTeNbHO, OT 3aMacoB BOJH Ha NoBepX-
HOCTH GaccefiHa. B oTsiHuMe OT IDYHTOBBIX M NOYBEHHO-TPYHTOBHX MO-
TOKOB, CKOPOCTb [BHXKEHHSI KOTODHIX NOJYHMHSETCS 3aKOHAM JHHEeHHOH
H HenHHeHHON GHUJABTPAUHH H He 3aBHCHT OT HX IVIYOHHH, JBHXeHHe
NOBEPXHOCTHHX BOJA B COOTBETCTBHH C 3aKOHoM lllesn CYIEeCTBEHHO 3a-
BHCHT OT cJof cTekaHHs [25]. [l 060CHOBaHHS HeJIHHEHHOCTH pac-
CMaTpHBaeMOH 3aBHCHMOCTH HeOOXOAHMO MNOACTABHTb 3HAYeHHe MO-
BEPXHOCTHOH CKOpPOCTH no ¢opmyJe Illesn B Bupaxenne (29), 3anucas
.€Tr0 B CJIellyIolIeM BHIE:

Q=cvw, (39

rfie ¢ — 3IMIIHPHYECKHA mapaMerp.

Y4HTHBas, YTO AJAs KaXA0ro KOHKPETHOro 3jJeMeHTapHoro 6accen-
Ha YKJIOH H napaMeTp LepOXOBaTOCTH NOCTOSIHHH, CKOPOCTb B (OpMyJae
Illean — I1aBJIOBCKOrO MOXHO NMPeACTABHTb B 3aBHCHMOCTH OT MVIyGHHH

NOTOKa .
U=k, (35)

TlAe U; — CKOPOCTh ABHIKEHHS JIOBEDXHOCTHHX BOA, M/C; C; H Yy — mna-
paMetrpH; & — ray6HHA NOBEPXHOCTHHX IOTOKOB, M.

Kak usBecTHO, ypaBHeHHe AJs pacyeTa CKOPOCTH AoGeraHHs MOXeT
6HTE MOJyyeHO NMyTeM MOACTAHOBKH B BHpaxeHHe (35) 3HauenHs A,
oflpefle/IeHHOrO H3 YPaBHEHHSA pacXoAa

Q,=bh, o (36)

e b — MMPHHA MOTOKA, M; U — CKOPOCTDb NOTOKA, M/C.
B pesyabraTte nosyyum
'Un—_"caQ'fn’ (37)

rlie ¢ H m — napaMeTpHhl.
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TloacraBus v, u3 BHpaxeHHs (37) B (34), NONYYHM 3aBHCHMOCTS,
npeanoxennyio 0. M. leuncosuM 1 B. M. Jlenncosum [15]:

Q =cw", ’ (38)

rie Q' — NOBepXHOCTHHIl NIPHTOK K THApOrpaduyeckoit cetd, m%/c; ¢
¥ n — napaMeTpH. A

CrefyeT OTMeTHTh, YTO NMOKa3aTedb CcTeneHH B (35) H3meHsercs
npedMyuiecTBeHHo B mpegenax 0,5—1,0 [25], nosromy napamerp n B
(38) HaxoxuTCA B OCHOBHOM B Ananasoxe 1,6—2,0.

[ToncraBue Q, B (28), noayunm

—=Q —cw" (39)

Hdubdepenunansuoe ypasnenne (39) peuiaercs YHCJAEHHBIMH METO-
namiu. Tak, 0. M. enucoB aas pacuera rujgporpaga CTOKa NOJYYHJI
BHIpa’KeHHe B KOHEYHHX PasHOCTAX

’ —n —1 ’ N
Q 0 =Q -+ ne QT Q9 —Qre—n) (40)

rae ¢, {—1 — COOTBETCTBEHHO NOCJAEAYIOUIHE H NpeJHAYIIHe pacyeTHHE
HHTePBaJbl BpEMEHH, CYT. A

Aty Momeasr 0. M. JleHHcoB Hcmosb30BaJ AJs pacyera TpaHcdop-
MalHH HHTEHCHBHOCTH IIOCTYIJIeHHS BOAH Ha NOBepXHOCTs OGaccelHa
B rujporpag croka.

JocTaTouno ypayHoit HeNHHeHHOH annmpoKCHMaUHeHd 3aBHCHMOCTH
Q,=Q, (@) saBaAseTCs BHpaXKeHHe, NpeloxKeHHoe BuHorpagosum [4]:

Q;=b[exp(aw)—-1], - ' (41)

rde b H @ — mapaMmeTpH, ONpeAe/AIOIIHe YCAOBHS NPHTOXA K PYCJAOBOK
CeTH. _

Jas cHcTeMaTH3auHH napamerpoB @ 1 b BuHorpazos [4] mpeana-
raer HCHoJb30BaTb HX HOPMHPOBAHHKE 3HAUEHHS

a=a*F, (42)
b=b*F=b*)IF, (43)

The a* u b** — ruspap/HYecKHe NapaMeTpH NpH ykaoHe /=1 H ¢ mJo-
waneko Bogoc6opa F=1 km?,

Caenyer OTMETHTb, YTO NPH NOYBEHHO-TPYHTOBOM CTOKOO6pasoBa-
HHH MPEACTaBAAETCS €CTECTBEHHOH CBA3b MeXAY CKOPOCTSIMH HHOHIb-
TpauuH ¥ OUIAbTPALHH NPH ABHXEHHH BOAH IO OTHOCHTEJNLHOMY BOJO-
ynopy. IToaToMy Takke [0JKHa CyLleCTBOBAaThb CBsSi3b napamerpa b**,
3HaYeHHEe KOTOPOTrO MPOMOPIHOHAJbLHO CKOPOCTH ABHIKEHHS MOYBEHHO-
TPYHTOBHX BOA, H HHOHJALTPALHOHHOrO napaMerpa fo. Takas cBs3p 06-
HapyXeHa C NOMOLIbIO AAHHHX, NPHBeACHHHX B pabore [4]. Ona ume-
eT cAelyIolHHl BHA:

£,=(0,70 -+ 0,75) 5**. B (44)
12



Kospoduuuent nponopuHoHanbHOCTH BHpaxeHus (44) mo Mepe Hakomn-
JIeHHst HHHOpMalHH MOXeT GHTh yTouHeH. Heo6X0AHMO OTMETHTB, YTO
HCIIOAb30BaHHe CBA3H (44) npu f>1 MM/MHH CcO3JaeT mNepCNeKTHBH
OLIEHKH HH(QHJbTPAUHOHHOIO NMapaMeTpa No MaTepHajJaM HabJlodeHHH
32 CTOKOM NOYBEHHO-TPYHTOBHX BOX C 3JieMEHTapHHX 6accelHOB.

Hcnonpsobanne (41) nossosnso BHHOIpasoBy NONyYHTb CpaBHH-
TeJbHO NPOCTOe aHaJHTHYeCKoe BHpaxeHHe AJs pacyera ruaporpada
[IPHTOKA K PYCJIOBO# CeTH

. ‘ o
Q=% —b. (45)

' 1 Qq_+Qi ¢ — ¢ "4
t 1 eXP[fa(—o)(Qq+ )

Hccnenosanns BrHorpajgosa nokasajH BO3MOXKHOCTb pacyera C INO-
Moo ypaBHeHHA (45) ruaporpada NPHTOKA K PYCJAOBOH CETH NpPH
GOpMHPOBAHHH NOXAEBHX MAaBOJAKOB. JTO ypaBHEHHe MOXeT NpHMe-
HAThCA H JAJs pacyeTa THAporpada NPHTOKa B INePHOA CHErOTasHHA.

TakuM 06pa3oM, HeJTHHEHHOCTb 3aBHCHMOCTH O61ero NPHTOKAa BOAH
B PYCJOBYIO CeTh OT 3amacoB BoAH B 6acceiihe Q, =Q, (w) o6ycaosie-
Ha HEepaBEeHCTBOM

Vn (B) > . ' (46)

{

Hcnonb3oBanne npH MOAeAHPOBaHHH (QOPMHPOBAHHS CTOKa NpeACTaB-
JIeHHH O HeJHHeAHOM XapaKTepe pacCMaTpHBaeMOH 3aBHCHMOCTH H
annpokcumauuit (38) u (41) nosBossieT npeofosieTh OrpaHHYeHHOCThb
MeTojJa eHHHYHOTO THApOrpada.

Heo6xoaHMO OTMeTHTb, YTO NpPH NpeACTaBJeHHH peyHoro OGacceiiHa
B BHJAe CHCTEMH MNOCJeNOBaTeNbHO-apaljefibHO COeJHHEHHHX €eMKo-
cTeil TpaHCPOpMaLHs HHTEHCHBHOCTH CTOKOOGpa3oBaHHA B ruaporpacd
NPHTOKA K THApOrpadHyecKol ceTH NPOH3BOAHTCH OTHEJBHO AJS KaX-
J0#f eMKOCTH (BHAA cTOKa ). O6UHi NMPHTOK K ruaporpapHuecKof CeTH
BLIUHCJSETCA NyTeM CYMMHPOBAHHSI €ro OTAeJbHHX COCTaBJISIOLIHX.
IlpuTok K rHAporpadHyeckoit ceTH Bcero 6acceifHa onpeaensieTcs Kak
CyMMa ero 3HayeHH# AJs OTAeJbHHX BHICOTHHX 30H.

Tpanchopmauus ruaporpada NpHTOKa B ruiaporpag croka ocylle-
CTBJISIETCSL B NpolLiecce JBHXXeHHs NaBOAKOBHX BOJIH NO rHAporpadHye-
cKoit ceTH GaccefiHa. [I/1f onmHcaHHA mpolecca TPaHCPOpPMaLUHH MOTYT
HCIOJb30BaThCs YHpPOLIEHHHE MeTOJAH pacyeTa HeyCTaHOBHBIUErocs
IBHXKEHHS BOAH B OTKPHITHX pycJax, NoApO6HO pacCMOTpPeHHHE B MO-
Horpadusx M. C. I'pywesckoro [14] u P. A. Hexkuxosckoro [21]. Kak
nokasaHo B paGorax I'. I1. Kaauensa u II. M. Mumokosa [17],
E. T. Ionosa [22], IO. B. BuHorpanosa [4], npu nepecyere ruaporpa-
da npHTOKa K rujaporpaduueckoii ceTH B ruaporpad croka Moxer G6HTb
HCNOJNIb30BaH MeToA (QYHKUMH BJAMAHHA. DTOT MeTOJ INO3BOJSET pac-
CMaTpHBaThb peuHylo ceTb OaccefiHa KaK CHCTeMy, Ipeo6pasyioilyio
ruaporpad nputoka Q,(t) B ruaporpad croka Q(¢). Ecan npennono-
XHTb, YTO NIapaMeTPH TaKo# npeobpasyiolleli CHCTEMH He 3aBHCAT OT
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Q:, To cBs3b MeXAy BXOAHHM Q, (f) u BHxoaHHM Q(Z) ruaporpada-
MH MOXeT GHTbL BhpaX<eHa C NOMOlLbIo HHTerpajia lioamens:

!
Q(t)=6f QE—)F (r)dr (47)
rae Q, (f—t) — 3HaueHHe CyMMapHOrO NPHTOKA K rHApOrpadHyecKon
ceTH, M3/c; T — BpeMsa aoGeranus, cyT; F(v) — nHpdepeHuHanbHasA

yHKUHA pacnpeaeseHHs NJIOMWAAH BOAOC60pa MO BpeMEHH PYCJ0BOro
ARoGerauns, B JONAX OT eAHHHIIH.

B pa6ore [4] pekomeHAyeTCA NPHHHMATh ! PAaBHBHM BPEMEHH KOH-
UEHTPAUHH PYCJOBOrO CTOKA Tmax, OlpelesNsieMOMYy IO Da3HOCTH
BPEMEHH CABHra LEHTpa TsXecTH ruAporpada croka H rapporpada
NPHTOKAa K TrHAporpagHyeckofi ceTH. TaM e BHCKa3HBAaeTCs MHEHHE
O BO3MOXHOCTH HCHOJIb30BAaHHSI PaBHOMEDHOIO paclpefeseHHs IS
onHcaHHa GyHKuuH F’(t). B atoM cayuae TpaHcdopmauHs THApOrpa-
¢a npHTOKa K ruaporpadHyecKOR CeTH 3aKJIO4YaeTCA B CKOJb3filleM
ocpenHeHHH ¢yHKUHH Q, (f) O AHANA30HY BpeMeHH, PaBHOMY HPOAOJ-
XHTENbHOCTH KOHLUEHTPAUHH PYyCJ0BOTO CTOKa ([4].

Oas onucaHHst GYHKUHH F’/(t) MoXeT OHTh TaKXe HCIONb3OBAHO
3KCNOHEHI{HaJbHOe pachpejesieHHe, SBJASIOUleeCS YACTHHM CJayyaeM
ramma-pacnpeseneHns. B aTtoM ciayyae Ans TpaHchOpMauHH THApOrpa-
da npHTOKA K peyHOH ceTH B rHaporpad CTOKa MPHMEHHMO BHpaXkeHHe
(40) npu n=1, 3anucanxoe B caeaywouem Buae [26]:

Qt':Qt_l +a (Qr 0 Qt—l)’ (48)
rae Q; — CTOK B 3aMHKalOILEeM CTBOPe peyHoro 6acceflHa B MOMEHT
BpeMeHH, M%/c.

B KauyecTBe HauyaJNbHOTO 3HaYeHHS MOXHO NMPHHATh Q;1 =Q,¢-1) B
NepHOA MeXKeHH.

B pa6ore [26] nokasaHo, YTO MaTeMaTHYeCKHe OXHIAHHS 3Haye-
Huit Q u Q, cornapawor.

OnpeneseHHe HHTEHCHBHOCTH IIPHTOKAa BOAMW K rHAporpaguueckoi
ceTH 6acceiiHa B npeaenax Kax/I0H BHCOTHOH 30HH C IJIOLIAJbI0 NPO-
H3BOJHTCH OTJAENbHO JJIA BCEX PeryjHpYIOIHX eMKocTell (BHAOB CTO-
Ka) B CJAedyIOLieH N0C/aeJ0BaTeJbHOCTH:

1. TTo naHHBIM O TrycTOTe PeyHOH CeTH p B pacCMaTpPHBaeMOH BHCOT-
HOH 30HE ¢ NMOoMOLbIO Bupa)xeﬂnﬂ (27) BaxoAHTCH MAOLLALb 3JieMEH-
TapHOro 6accefiHa F* xm?.

2. BHyHcasieTcss PHTOK K mnporpaquecxou CeTH AJs 3jJeMeHTap-
HBIX 6accefiHOB OTAE/NbHBIX BHICOTHHX 30H Q) ¢ MOMOUIBI BHpaxe-
Hu# (30) u (45). )

3. PaccunTHBaeTcA NOCTyNJEeHHe BOAH B rpmporpatpuqecxyxo ceTh
OTAENbHHX BHCOTHHX 30H Qr () C NOMOIIbIO BHPAXKEHHS

F
Qr(i):Q; Ti (49)

4. TIpou3BoaHTCA onpelesieHHe NPHTOKA B mnporpazpnqecxym ceTp

BCero paccMatpHBaeMoro bacceiina Qr

El Qr _ (50)
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3ateM ocymiecTBAsieTCs NpeABapHTENbHAsE TpaHCHOpMaUHs TMPHTOKa
BOAH H3 BTOPOA M TpeTbe#i Pery/HpYIOIHX €MKOCTeH NyTeM CKOJb3f-
LIero OCpejHeHHs: NO BpeMEeHH MeXAy LIEHTPaMH THAXKeCTH rpadHka HH-
¢unbTpanun (3a BHUYETOM pacxofa BOAH Ha NOKpHTHE AedHUHTA MNOY-
BEHHOX BJar¥ B 30He a3paliHH) H THAPOrpadoB NPHTOKAa BOAH K ped-
HOH ceTH M3 yKasaHHHX eMKocreii. [Tocsie aToro onpepensercs cymmap-

- HHH NPHTOK BOJH -B PEYHYIO CeTb H3 BCeX PEryJHPYIOILHX eMKOCTeH.
[lonyyennas penwunHa npeicraBaser co6of cymMMapHOe TOCTYNJIEHHE
BOAH B peyHylo ceTb facceiiHa B pe3y/bTaTe QOPMHPOBaHHA IIOBEpX-
HOCTHOT0, NOYBEHHO-TPYHTOBOTO H I'PYHTOBOIO CTOKA.

[Tepecyer rumporpaga npuToka K ruaporpadHyeckoil ceTH B HAPO-
rpad cTOKa NPOH3BOAHTCS C NIOMOMUIbIO HHTerpaJa [lioamens.

O6mas cTpykTypa MoAenH GOpMHPOBaHHS CTOKA IIOKa3aHa Ha pH-
cyHKe. B 3akJaioueHHe ciefyeT OTMETHTb, YTO MaTeMaTHYeCKOe MOJEJH-
poBaHHe npoueccoB GOpMHPOBaHHS CTOKAa OTKDHBAaeT IIHPOKHe mep-
CNeKTHBH [Jis YCOBepIUeHCTBOBAaHHS METOJOB THAPOJOTHYECKHX pacye-
TOB H NPOrHo3oB. B yacTHocTH, paspa6oTKa JOCTaTOYHO COBEPIIEHHHIX
Mozesied GOPMHPOBAHHS CTOKA H METOJOB OLEHKH, CHCTeMaTH3alUHH H
HHTEPNOJSIUHH HX NapaMeTPOB IIO3BOJHT C NPHEMJEMOH TOYHOCTBIO
OnpeAensTh CTaTHCTHYECKHE XapPAKTeDHCTHKH 3JieMEHTOB BOJAHOIO pe-
XHMa cnab0 H3yYyeHHHX peK nyTeM 06paGOTKH ruaporpados, CHHTE3H-
pPOBaHHHX 3a JJIHTeJbHHHA nepuof HabarofeHuii. IlosBHTCA BO3MOXK-
HOCTb TPOH3BOAHTb CONOCTaBJieHHe CHHTe3HDOBAHHWX rHAporpados,
NnapaMeTpel KOTOPHX OTPaXaloT eCTeCTBeHHHEe YCJIOBHS HOPMHpPOBaHHSA
CTOKa ¢ ¢aKTHYECKHMH TrHAporpadaMH, H Ha ero OCHOBE JaTh OLEHKY
BJIHSIHUS XO3SHCTBEHHOH AESTENbHOCTH YeJOBeKa Ha THAPOJOrHYECKHe
npoLeccH.

MartemaTHyecKHe MOAeNH GOPMHPOBAHHA CTOKA MOT'YT CHYKHTb H B
KayeCTBe OCHOBH /I BHIYCKa NPOTHO30B Pa3JIHYHOH 3a6iaroBpeMeH-
HocTH. [IpHMeHHTeNbHO K KPAaTKOCPOYHHIM IporHo3daM {(mo 3—5 cyr)
npejjaraeMyio MojJesb MOXHO HCIOJb30BaTh AJMA pacyeTa Ha NEPHOX
3a6,1aroBpeMeHHOCTH OPJAHHAT THAporpada no AaHHHM O NPOTHO3Hpye-
MBIX BeJHYHHAX METEeOPOJIOTHYECKHX 3JIEMEHTOB C NOocjeAylouiel ONTH-
ManbHOH GuAbTPaUUedl 3HAYEHHH CTOKA C LEJBbIO TOJAYyYeHHA HAHAYU-
wux oueHoK. [1pu pa3paGoTKe MeTONOB AOJTOCPOYHHX IPOrHO30B MO-
Jesib MOXeT CJYXKHTh OCHOBOH AJIs pacyera 3HayeHHH CTOKa MO CHero-
3anacaM JaHHOrO rofa, TeMrneparype BO3fyXa H OcajkaM IiepHOAa 3a-
6/1aroBpeMeHHOCTH NPOrHo3a 3a TOAN HaburofeHui. 3aTeM NOJyueHHHEe
TakHM NyTeM 3Ha4eHHs CTOKA HCHOJAB3YIOTCA AJIA NOCTPOEHHS YCJOB-

HBIX KPDHBHIX 0o6ecneyeHHOCTH U TIPOH3BOAHUTCHA - ONTHMH3AUHA (paxmqe- :

CKHX W PACCYHTAHHHX BeJHYHH C NOMOILUBIO METOJa HaHMEeHbLIHX KBaj-
paTos. :

Ong ycnemiHOro MOAEJAHPOBAaHHS THApOrpadoB CTOKAa HEOGXOAMMO
pacnojaratb HaJeXHOH H OJAHOPOAHOH MeTeopoJIOTHYeCKOH HHGpopMa-
nueit no 3—5 CTaHUMSAM, PaBHOMEPHO PACIHOJOXEHHHM B OacceliHe.
[Ipu nanuuum 1—2 craHuMi MOJeJHDPOBaHHE CTOKA OCYIIECTBJAETCS
€ CYHIeCTBEHHBIMH TIOTPELIHOCTAMH, YTO 3aTPYAHSET pelleHHe Npobie-

Mbl o6ecrieueHHs HapoOAHOTO X035licTBa HaZeXHHMH NPOrHo3aMH BOX-
HOCTH.
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B. B.roJ1YsL OB

‘O HBMEHEHHH MHOUHJIBTPAILHOHHOIO NAPAMETPA
NPH NPOMEP3AHHH H OTTAHBAHHH MMOYBOIPYHTOB

Pacyer MHTEHCHBHOCTH CTOKOOGDA3OBaHHA B NEPHOA CHEroOTASHHSA
ABJNAETCSA AOBOJLHO CJOXHOH 3ajayeil B CBA3H C 6OJIbLIHMH pa3/HYHs-
MH HHTEHCHBHOCTH HH(QHJbLTPAaUHH B MHOrojJleTHEM pa3pe3e H Hecra-
LIHOHAPHOCTBIO 3TOTO Mpolecca B OTAesbHHe roAb. Kak H3BeCTHO, H3-
MeHeHHe HHOHABTPALHOHHON CNOCOOGHOCTH NOYBOTPYHTOB CBSI3aHO-C HX
npoMep3aHHEM B OCEHHe-3HMHHH NMEepPHOA H TMOCTENeHHHM OTTaHBaHHEM
BO BpeMsl BeCeHHero mosoBoAbs. Ha ocHOBaHHH NpoBelleHHHX MOJIEBHX
onbiToB H. A. KaunHckuit [16] ycTaHOBHJ, 4TO Mep3nas MOYBa TOJNBKO
NPH 3aNOJHEHHH JbAOM BCeX CBOOOAHHX NOP CTAHOBHTCA IIOJHOCTBIO
BofonponHuaemoii. B paborax A. K. dununnosoit [28, 29] ormeuast-
cfl, YTO BOJONPOHHLAEMOCTb Mep3JIbiX TIOYBOTPYHTOB B 3HAaYHTEJbHOH
CTeNeHH ONpefesieTcs LEMEeHTalHel MOYBH, KOTOpas 3aBHCHT OT ee
eMKOCTH H TeMnepaTyph. JlabopaTtopuue HccaenoBanus B. [1. Komapo-
Ba [18] mokasanu, uTo yBAaXKHeHHAs A0 YPOBHS HaHMeHbIUCH BlaroeM-
KOCTH H riy60oKO npoMep3ilasi MOYBA MOCJE MOTJIOMEHHS HeCKOJbKHX
MH/UIHMETPOB BOJAH CTAaHOBHTCS INPAKTHYECKH BOAOHENPOHHIAEMOH.
[Tpu cnaGom yBnaXKHeHHH NpoMep3aHHe TIOYBH MOYTH He OKa3HBaeT

BJHSIHHA Ha ee HHQHIbTPALHOHHYIO cnocobHocTh. B. J1. KomMapos ycra-

HOBHJI TaKXe, YTO BJIHSIHHE NPOMEP3aHHSA NMOYBOTPYHTOB HAa HHTEHCHB-
HOCTh HH(HJIBTPALHH CYUIECTBEHHO YMEHBIUIACTCH IDH YBEJHYEHHH €ro
rJ1y6HHH BHIE OMNpele/ieHHOA BeaHunHH [18—20], npHOaH3HTENBHO
paBHo#t 0,6 M [17].

B pa6orax [16—18] y6eauTesbHO moKasaHO, YTO 3TO siBJieHHE CBf-
3aHO C TPOCTPAHCTBEHHHM H3MeHEHHeM TJYOHH NpOMep3aHHA NOYBO-
TPYHTOB peuHHX 6accefiHOB. DTH BHBOJAH B JaJjibHefiieM 6JjecTsile MOA-
TBEPAHJHCH NPH NMPOBeJeHHH JaOOpPaTOPHHX H NMOJEBHX 3KCIEpPHMEH-
TanbHHX HceaepoBanu# {11, 12, 14, 15, 23, 26]. PesyabraTtl onpesnedne-
HHS BJHSIHHS NPOMEP3aHHs NOYBOIPYHTOB Ha BeJHUYHHY NOTEPb CTOKa B
MepHOJ BeCeHHero NoJIOBOAbs NMOKA3HBAIOT, YTO NpH Tay6HHe GoJjee
0,8—1,0 M noTepH yKe NPaKTHYECKH He MeHsloTcH (24, 27].

YcranoBnennse KoMapoBHM OCHOBHHE 3aKOHOMEPHOCTH HHQHJb-
TPalHH BOAW B Mep3jibie MOYBOI'DYHTH OBIM IUHPOKO HCNOJb30BAHH
npH pa3paboTKe METOAOB 'HAPONOrHYECKHX NPOTHO30B.

B HacTosillee BpeMs HaMeyalOTCA NYTH AaJbHEALIEr0 yTOYHEHHSA
Aeranel paccMaTpHBaeMoro mpouecca. B wacrsocrtu, A. M. Byaaros-

18



ckuM [2] chopMyaHpPOBaHH OCHOBHHE HANPABAEHHH H3YYEHHS BIHTH-
BaHHA TaJHX H Mep3anx nous. MccaenoBauus E. @. [oanunHoOR H Ap.
{5, 13] mokasasu, 4TO B MOYBOrPYHTaX, cofepXkauiHX 6oJibLIOe KOJHYE- .
CTBO CBSI3aHHOH BJIATH, TENJIOBHE B3aHMOAEHCTBHA TaJlof BOAH H Mep3-
JIOH TMOYBH B 3HAYHTEJbHOH CTENEeHH ONpele/isilOT HHTEHCHBHOCTb HH-
¢uabTpaurd. OHH YCTaHOBHJIH, YTO, NPH HaJHYHH B MOYBE 3HAYHTEJb-
HOTrO 3amaca Xo0Jl0Ja Ha Onpeje/ieHHOH riy6HHe OT ee MOBEPXHOCTH JIek
MOXET 3aKYINOpPHTb CBOOOAHKE NOPH, 06pa3ys TaK Ha3HBaeMbH «3anH-
palolHii cyoi». B 3ToM cayyae HHQHIbTpalHsl BOAK B Mep3Jhie N0YBO-
TPYHTH NOYTH MOJIHOCTbIO NpeKpaulaercs. MolHOCTD BOAONPOHHIaE-
MOTO CJIOS H NPOAOJKHTENbHOCTh €ro CyLIeCTBOBAHHS B KOHEYHOM Cye-
Te 3aBHCAT OT BJAXKHOCTH H IJyOHHH NpOMep3aHHs NOYBOIPYHTOB.

Kak usBectHo (8, 18, 19], HecTaunoHapHOCTb Npouecca HHPUIALTPA-
LHH B OCHOBHOM ollpejesieTcsl NpeALleCTBYIOUIHMH YCJIOBHAMH YBJIaX-
HEHHSl H NpoMep3aHHsl NMOYBOIPYHTOB H HX H3MeHeHHeM B NepHOJ Be-
CeHHero noJioBoAbsi. B Hauyase cHerorasiHHsi HHQHJbTPAUHOHHAA CHO-
COGHOCTb TIOYBOTPYHTOB, KaK NpPaBHJIO, 3HAYHTENbHO HHXKe, YeM B KOH-
1e. DTO CBSI3aHO C OTTAHBAHHEM IOYBH MO Mepe OCBOGOXKAEHHS BOJO-
c6opa or cHera. MakcHManabHas HHOHJAbTpauHsa o6niuHO HabJiomaeTcs
B KOHIle CHeroTasiHHs, NocJje MOJHOrO OTTaHBAaHHS NOYBOIPYHTOB. OK-
cnepuMenTanbibe HeeaenoBakus M. JI. LwreasHoit 1 I'. H. I'ony6eBa
[30] Ha ceBepHHX cKJoHax xpe6ToB Tepckeii-Anaray (6acceitH p. YoH-
Kusncy), M. C. CocepoBa [25] B 3auauiickom Ajaray (6accefiH
p. Maso#i Anmatunku) # E. E. I'yproso#i [10] na KaBkase (6acceiin
p. Dakcan) nokasaJsu, 4TO ce30HHOe NPOMep3aHHe NMOYBH OKa3HBaeT
6osibLIOE BAMsiHHE Ha (OpMHpPOBaHHE CTOKAa B 0accefHaX FOPHHX pekK.
B pa6orte I'ony6eBa [6] oTMeyaércsi, 4To MO AAHHBIM HaGJIONEHHA Ha
CTOKOBHIX MJIOLIAJAKAaX, PAcloJOXKEHHHX B BHICOKOTOPDHOH 30He 6Gacceh-
Ha p. Yor-Ku3mniicy, HHQHAbTPALHA Mep3JoiH nepeyanamueﬂﬂoﬁ moy- -
BH MOXeT OHhTb Ha YeThpe nopsmxa HH2Ke, 4yeM TOH e MOYBH MoOCJe.
OTTaHBaHHS. "

Takum o6pa3oM, HHOHIBTPAUHOHHAA CNOCOGHOCTh Pa3JHYHHX IO
YBJIaXKHEHHIO NOYBOIPYHTOB B NEPHOJ BeCEHHEro IOJIOBOAbS OOYCJOB-
JiHBaeTcs IyGHHOH HX NpPOMeP3aHHsA K KOHIY 3HMbl H HHTEHCHBHOCTBIO
CTTaHBaHHS BO BpeMs CHEroTasHHs, NMO3TOMY IpH pa3paGoTKe MOJENH,
pacueTa HHTEHCHBHOCTH HH(HJbTPALHH B NMEPHOA CHEroTasHHS, MO-BH-
AHMOMY, MOXHO PYKOBOJCTBOBATBbCH CJEAYIOWHMH HCXOAHBHIMH MOJIO-
JKEHHSAMH: ,

1. MudunprpalHonHas crnoco6HOcTb cjgabo yBJaXXHEHHHX IOYBO-
TPYHTOB IIPH MPOMEeP3aHHH NPAKTHYECKH He H3MeHseTCH.

2. [TouBorpyHTH, yBJaXXHeHHble A0 YPOBHS HaWMeHblleHd Bjaroem-

KOCTH H BHIlIE, IIPH npOMepsaHHH CTAHOBATCA NPAKTHYECKH BOAOHEIPO---..

HHIIAEMBIMH. ~' .

3. YBenuueHHe TJIyGHHH NPOMEP3aHHsi NOYBOTDYHTOB CBHILE Zmax

NMPaKTHYECKH HE H3MEHAET nmpu.nwpaumoanyro CIOCOGHOCTS.

4. B ycJOBHsIX HEpaBHOMEPHOTO 3ajleraHHsi CHeXHOro MOKpPoBa yBe-
JHYeHHe HHOQHJAbTPALHOHHOH CHOCOGHOCTH IOYBOTPYHTOB B MNEPHOA,
CHeroTasiisi MOXeT OHThb CBSI3aHO ¢ yMeHblIEHHEeM CTeNeHH NMOKPHTHS
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CHEroM MOBEPXHOCTH OaccefiHa, T. €. YMeHbUIEHHEM OTHOCHTEJbHHX
3Ha4YeHHA cHerosamnacos.

5. Mamenenne HWHQHABTPAUHOHHOA CNOCOGHOCTH NOYBOTPYHTOB B
nepHOJ BeCeHHEro MNoJOBOAbA OGYCJOBAHBAaeTCA HHTEHCHBHOCTBIO HX
OTTaHBaHHA.

Jnsi xapakTepHCTHKH BOAOHENPOHHIAeMOCTH BEePXHEro CJ0Os MOYBO-
FTPYHTOB peYHHX 6acCeAHOB OGHYHO HCMOAb3YeTCH HH(pHIbTPALUHOHHHIA

napamerp fo. TOT mapaMeTp npeacraBAseT co60f MAKCHMAaJbLHO BO3-

MOXHYIO YCTaHOBHBIUYIOCA HHTEHCHBHOCTb HHQHJBTPALHH NIPH Heorpa-
HHYEHHOM NOCTYNJIEHHH BOAK Ha NOBEPXHOCTb Haccedna [3].
[pucrynum Kk o60cHOBaHHIO H BHBOAY ypaBHeHHs AJA pacyera H3-
MeHEeHHS HHQHALTPAUHOHHOrO NMapaMeTpa B IIePHOA OTTaHBaHHH MOY-
BorpynToB. Hccaeposauns B. 1. Komaposa u T. T. Makaposo#
[19, 20] nokasanH, 4TO HHOHALTPAUHOHHYIO CIOCOGHOCTb NMOYBOIPYH-
TOB B OCHOBHOM onpefejsieT HX JbAHCTOCTb. B kayecTBe nokasatens
KOJIHYeCTB2 Jbjla B NMOYBe aBTOPH YKa3aHHOH paGoTH Mpejjaraior He-
NOJb30BaTh NPOH3BEAEHHE BJAXXHOCTH NMOYBH H IMyOHHH NMPOMEpP3aHHS.
Ha ocHoBanun MarepuasioB HaGaioleHHA B GaccefiHax pek I'onoBecHs
u JleBHUa HMH yCTaHOBJeHA 3aBHCHMOCTb MaKCHMAaJbHO BO3MOXHBIX
NOoTepb B NMEPHOR BeCEHHEro NMOJIOBOAbS OT NPeAJOXKEeHHOro nokasarens
JAbAHCTOCTH MOYBH. JTa 3aBHCHMOCTb SKCIIOHEHUHAJbHOro BHAAa 6Hiaa
yCIemIHO HCMONb30BaHA AJs pacyeTa MOTePb CTOKA YKas3aHHHX pexK.
Caeayer OTMETHTb, YTO Ha JAaHHOH CTaflHH H3y4EHHOCTH HHOQHJbTPAIH-
OHHHIX XapAKTEPHCTHK TNOYBOTPYHTOB B IIEPHOA HX NPOMEP3aHHA H
OTTaHBAaHHA HCNOJb30OBaHHe NMOKa3aTess JbIHCTOCTH nouysH [17—20],
NO-BHAHMOMY, SIBJSI€TCA BNOJHE onpaBAaHHLIM. IIpH oTCyTCTBHH Marte-
pHasoB Ha6GnIOAEHHA BJaXXHOCTb MOYBH H IMyGHHY ee NPOMEP3aHHA H
({rraximaﬂua MOXKHO ONpeJeJNHTh C IOMOLIbIO pacYeTHHX MeTOJOB
8,9
Ha ocHoBaHHuK cymecmyxomnx TpeAcTaBaeHuii o ¢axropax, obyc-
JIOBJIHBAIOIHX HHHAbTPALHOHHHE XapaKTePHCTHKH MOYBOIPYHTOB B
- MepHOA HX NPOMeP3aHHA H OTTAHBAHHA, MOXHO 3allHCaThb cne}lyiomee
AuddepeHiHaNIbHOS ypaaﬂerme.

dz

R 1)

rae f;—— HHOHABTPAHHOHHHK NapaMeTp, MM/MHH, 2Z — MOLIHOCTb

NpOMep3lIero ¢/0s MOYBOTPYHTOB, M; U — OTHOCHTeJbHHE BJarosana-
CH B cjioe | M; @ — 3MNHPHYECKH#t mapamerTp.

B 3TOM ypaBHEHHH HHTEHCHBHOCTb H3MEHeHHS HHOHJIbLTPAILHOHHOrO
napaMeTpa NpAMO NPONOPUHOHANbHA JOCTHTHYTOMY YpoBHIO f7, a

ee OTHOCHTeNbHAS BeJHYHHA NMPAMO NMPONOPUHOHANbHA BJAAXKHOCTH 10Y-
BH. [Toc/ie HHTErpHpOBaHHA ypaBHeHHs (1) moayuyum

fo=roexp {—av(z—2,)}, 2

rAe f;— HHOHILTPALHOHHHA MapPaMeTP TaJHX NOYBOrPYHTOB, MM/MHH;
2o — HaYaJbHOE 3HaYeHHe MOIMIHOCTH CJIOS IPOMEP3aHUS, M. '
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Hns onHcaHHs H3MeHeHHs HHOHJbTPAIHOHHOrO NapaMeTpa f; B

P
t

NMepHOA OTTAaHBAHHA NMOYBOTPYHTOB TaKXe MOryT GLITb HCIOJb30BaHH ' -

cJaeayiollHe BupaXKeHHA:

fi=f,(1+a)exp {—av(z—2,)) @)
fi=f{l—thav(z—z)). 4)

Hccnenosauusa Komaposa [1, 18] mokasanw, uto npH cpenHent Mouml- .

HOCTH NPOMEpP3aHHs NMOYBOIPYHTOB, He npesnmalomed 0,15 M, morepu
Ha HHQHAbTPALHIO H3MEHSIOTCH He3HAUHTENbHO,

oo e

[To mHennio KoMapoBa, 3To siBJeHHe O6YCJOBJeHO GOJMbLIOA MPOCT-
PAHCTBEHHOH HepPaBHOMEPHOCTbIO NpOMep3aHHs NOYBOrpyHTOB. Buaus- *

HHe YKa3aHHOH HePaBHOMEPHOCTH NMPOSBJAAETCA B TOM, 4TO NpU cpeaHed
ray6uHe npomep3anus Ao 0,15 M NOYBOrpyHTH onpeaeseHHoR vacTH
mIowaAn Bogocbopa ocTaioTcs TaJhMH. K aHaJOrHYHHM BHBOAAM
npuwen U. B. Boabduyn [4], HccnenoBaBuu# H3MeHeHHe MHTaHHA

TPYHTOBHX BOA B 3aBHCHMOCTH OT I'JIyGHHH npomepaamm NOYBOrpyH- '-

 TOB Ha CTOKOBHIX IJIOLIaJKaX.
ITpu cpenneii ray6HHe npomMep3aHHs NMOYBOrpyHToB Gosee 0,2 M ee

B/IHsIHHE Ha NIOT€pH BO3pacTaeT B CBA3H C TE€M, YUTO IPH aToM I'JIY6HHe

MPaKTHYECKH BCS NMOBEPXHOCTb (KpoMe IUIOWIaAH TrHAporpadHyecko
CeTH) OKa3nBaercs npomepsiweft. IIpu panpHellieM yBeJHUYeHHH Cpex-

Hell TVyGHHH NpPOMep3aHHsS ee BJIMAHUE Ha HHQHAbTPALHIO AOCTHraeT

MaKCHMAaJIbHOI'O 3HaueHHsl. 3aTeM OHO 3aMelJsercs B CBA3H C TeEM,
YTO HHTEHCHBHOCTb COKpallleHHS nJaouafes co caabo npomepameﬂ nov-

BOH yMeHbliaeTcs, NPUGAHKAACH K CBOEMY HHKHEMY NMpeAeny — Mio-

maju ruAporpadHYecKoi CeTH, Tie NMOYBOIDYHTH OCTAIOTCS TaJHMH
Jaxe NPH 3HAYHTEJbHOM NPOMEP3aHHH MNOYBOIPYHTOB Ha BogocGope.
B COOTBeTCTBHH C H3/I0XXEHHHM BHIpa)keHHe (2) AJaA pacyera HH-

GHABTPAaLHOHHOrO MapaMeTpa B 3aBHCHMOCTH OT H3MEHEHHS CpenHed -+

MOUIHOCTH C/I0S NMPOMEP3aHHsA NMOYBOPYHTOB MOXKeT OHTH 3alHCaHO B
cJIeAyiollleM BHAE:
NpH 2 < 2,

= 5
0 {/oexp {(—av(z—2,)) npuz> 2, ©®)

Crnenyer OTMETHTb, UTO NPH OTCYTCTBHH CBEJACHHH O NMPOMEP3aHHH
H OTTaHBaHHH NOYBOTPYHTOB NPH pacueTe HHOHABTPAUHOHHOIO mapa-
MeTpa B NMEPHOJ BECEHHEero CHeroTasiHHA C NMOMOLIbIO BHpaxKeHHA (5)
BMeCTO Z MOXeT GHTb MCIOJb30BAHO OTHOIUEHHE CHerosamacoB Ha mo-
BepXHOCTH 6accefiHa B JAHHHH MOMEHT BPeMeHH K HX MaKCHMaJbHOM
BeJHUYHHE 3a IePHOJ CHEerOHAaKONJIEHHS H CHErOTasAHHA H BHPaXeHHOE
B 101X eAHHHUK [8].

HOns Gonee aeTanpHOro OMHCAaHHA TNpouecca B HavaJbHON cTazuu
H3MEHEeHHs HHQUIBTPAUHOHHOrO NapaMeTpa C POCTOM TMyGHHH IIpo-
Mep3aHHs MOXeT OHTb paccmorpeﬂo crepytomee AuddepenuraabHoe
ypaBHeHHe:

= —kof} (o1 S ®
rae fo— MaKCHMaabHO BO3MOXHoe 3Havenne f; (0 < fi < foh
MM/cyT; k>0 — K03 PHIHEHT. -
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N3 nuddepenunansioro ypapHeHuss (6) ciepyeT, dYTO HHTEHCHB-
HOCTb H3MeHEHHs HHOHIbTPALHOHHOTO NMapaMeTpa MNPONOPIHOHAJbHA
AOCTHTHYTOMY YPOBHIO [ H PasHOCTH (f;—/f;) MeXAy MaKCHMaJbHO
BO3MOXHHM H JNOCTHTHYTHM ypPOBHeM HHOHJIbTPAaLHOHHOrO MapameTpa.
B 310OM ypaBHeHHH OTHOCHTe/NbHAsi HHTEHCHBHOCTh H3MEeHEHHS HH(HJb-
TPALMOHHOTO NapaMeTpa sBJseTCs JHHelHOH GyHKUHeH fo H BJIaXKHO-
CTH TOYBHI. ‘ -

B pesyabrate peulenns AuddepeHUHaIbHOTO YPaBHEHHS H €ro Inpe-
06pa3oBaHHs MOXHO NOJYYHTh CJejylolllee BHpaXKeHHe:

Jo
1+ exp(—a+ bv2)

fo= , )

ride a # b — napameTpH.
Ipu 2=0 fi=/» caenoBatensuo,

fo=fo(1+€79. - @®)

Ha pucyHke npuBefeHH FpagHKH H3MEHEHHS HHOHILTPAUHOHHOTO
napaMerpa B 3aBHCHMOCTH OT ; H3MEHEHHS MOIIHOCTH CJOsl Mpo-
Mep33aHHA 2. DTH ypaBHEHHs IIO3BOJAIOT B YCIOBHSAX HeCTaUHOHapHO-

1

0 2, g4 - 08 0 a4 G81Zn

Hamenenne napamerpa fo B 3aBHCHMOCTH OT MOLIHOCTH
CJIO IPOMEP3IIHX [OYBOrPYHTOB 2:

« @ — B COOTBETCTBHH C YypaBHeHHeM (5); 6 — B COOTBeT-
- CTBHH ¢ YpaBHeHHeM (7)
N ; H

CTH Tpoluecca HHOHUIBTPANHH, O6YCNOB/IeHHON NPOMEP3aHHEM H OTTaH-
BAHHEM TIOYBOTPYHTOB, HCIIOJb30BaTh AJIS pPacueTra HHTEHCHBHOCTH CTO-
KooGpa3oBaHus BHPaXKeHHe, NpeAJioxXenHoe BuHorpazosuim [3):

Gu=i*—f=i* ~fa( 1—exp (—‘7» ©)

0

Tie §, — WHTEHCHBHOCTb NOBEPXHOCTHOTO CTOKOOGPA30BaHHS, MM/CYT;
.i* — MHTeHCHBHOCTb TIOCTYIJIEHHS BOJHW Ha IOBEPXHOCThL 6acceiiHa,
MM/CYT; f — HHTEHCHBHOCTb HHQHJIBTPALHH, MM/CYT.

B Bupaxenusax (5) u (7) fo npeacrasnser co6oft HHOHIBTPAHOH-
HHii MapaMeTp TaJHX NMoYBOrpyHToB. Ero BennuHHa onpenensierca mo
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pesyJsbTaTaM ChellHaJbHHX NOJEBHX 3KcnepHMeHTOB [3, 19—22]. 3Ha-
yeHHe mapameTpa fo AAA NOYB ONpEeAENEHHOr0 MeXaHHYECKOro COCTaBa .
yale BCero NPHHHMaeTcs NOCTOAHHHM. OJAHaKO B nociejHee BpeMs

NOSIBHJIHCH NMyGJHKALHH, B KOTOPHX OTMEYaeTcs, YTO €ro BeJHYHHA MO- -
deT MeHSTbCA B 3aBHCHMOCTH OT COCTOSIHHS NMOYBOrPyHTOB. B uacTtHo-

CTH, 3TO H3MEHE€HHe CBA3HBAIOT C PDHXJCHHEM NOYBH NPH €€ 3aMep3a- g

HH 4 OTTaHBAHHWH H NOCJEAYIOUIHM 33aNJHNBaHHEM, a TaKxe ¢ Habyxa-
HHEM II0YB, XapaKTePH3YIOUIHXCA TOHHXEHHHMH BJaro3amacaMH B
NpeAnaBOJOYHHH NMepHOA. B HacTosiniee BpeMsl y4eCThb 3TH H3MEHEHHS
NPH MOJAEJHPOBAHHH HHOHJABTPAUHH KpafiHe 3aTPYAHHTEJBLHO.

Pe3yabTaTH CHCTeMAaTH3aUHH HHOUALTPAUHOHHOTO mnapametpa fo
AJisl TOPHHX NIOYBOTPYHTOB NpHBeAeHH B pabore [3]. [Tapamerpn 2, H @
B BHpa)XeHHH (5) B nepBoM NPHOJHKEHHH MOryT OHTb NPHHATH paB-
HeIMH 0,15—0,25 u 3—5 cooTBeTcTBeHHO, a napaMeTpu fy H b B BH-
paxenuu (7) — coorserctBeHno 0,02—0,10 u 6—18. OrHowenHe napa-
MeTpoB a H b, xapakTepHu3yiollee TOYKH neperub6a Kpusol (7), Haxo-
purcs B npeneaax 0,3—0,5. MomHOCTL ¢JIos NPpOMep3aHHs NMOYBOrPYH-
TOB PAacCUYHTHBAETCS B COOTBETCTBHH C PEKOMEHAALHSAMH, H3JIOXKEHHb-
mu B [9]. ‘

OTHOCHTe/IbHHEe NPOAYKTHBHHE BJIAro3anacH ONpeResfIOTCA C NOo-
MOUIbIO CJAEAYIOULEro BHPAaXKeHHS:

v="2" (10y"

raie v — OTHOCHTEJIbHBE IIpOlIYKTHBHHe BJIaro3amnach; w* — NMPpOAYK- -
THBHBIE BJlaro3anach B cjoe 1 M, MM; w — HaHGOJlbl.UHe HpO}IyKTHB'

HHe Bjlaro3anach B TOM Xe CJIoe, MM.

3HaueHHe W* pacCYHTHBAeTCS INYTEM HCMNOAbL30BAHHSA Me'rozmxu
A. U. Bynarosckoro [2], ycoBepineHcTBoBanHo#t 0. B. Buuorpano-
BHM [3] u aBTOpOM coBmecTHO ¢ B. H. JIn [7]. 3ta mMeroanka nosso-
JISileT HaXOAMTh BJaro3anach TaJHX I[I0OYBOIPYHTOB B npedenax oOT
BJIaXKHOCTH 3aBsfaHHsi pacTeHHHl N0 HauMeHbllueil BraroemkoctH. Of-
HAKO NMPH HHHJALTPAUHH BOAHW B NpoMep3lilHe MOYBOTPYHTH HX BJAro-
3anacH 4acCTO MpPEeBHIIAIOT HAHMEHbLIYIO BJAAroeMKocTb [4]. ¥YBesanye-
HHe BJIaro3anacoB Mep3J/IbX MOYBOTPYHTOB BO BpeMs 3HMHHX oTTenesed
OKa3HBaeT CyI[eCTBEHHOe BJHSHHE Ha HX HHOHJBTPALHOHHYIO cnocob-
HOCTb B N€PHOJ BECEHHEro CHeroTasiHHd. JTOT NpOoLecC NpeACTaBaseTCs
ype3BHYAHHO BaXHBM JXJs paspabaTHBaeMbX Mojejed ¢opMHpoOBa-
HHsl CTOKa. BecHOH, NpH OTTaHBAHHH MOYBOTPYHTOB, NPOHCXOAHT BH-
CBOGOXKAEHHE aKKyMyJIHPyeMOH IpaBHTAallHOHHOH BJarH [4].

Bnarozanace npomMepsiuiHx NOYBOIPYHTOB O6HIYHO He TIPEBHINAIOT
KaNHJIJAAPHYIO BJaroeMkocTb. I103TOMy NpH MOAENHPOBAHHH paccMat-
pHBaeMOro Inpouecca KalHJJSPHYIO BJ4aroeMKOCTb MOXKHO NPHHATH B
KauecTBe BepXHero Ipefesa H3MeHEHHS BJaro3anacos NPOMep3aloHX
[OYBOIPYHTOB, BHPA3HB €€ B AO0JAX NPOAYKTHBHHIX BJIarosanacos.

B. 3aBUCHMOCTH OT IJIyGHHH CE30HHOI'0 MPOMeP3aHHs HCMONB3YIOTCA
BJIar03anachn NOJAYMETPOBOrO HJAH METPOBOro CJIOS MOYBOTPYHTOB.
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Ilnsi onHcaHHa npouecca AMHAMHKH BJ1aro3anacoB B 3HMHHH NepH-
OJ CJeflyeT BHeCTH HEKOTOpHe H3MeHEeHHs B CXeMy pacyera BJjarosarna-
COB TaJILIX MOYBOrpyHToB [7]. B uacTHocTH, mapaMeTp, XapaKTepH3y-
IOIUHA MaKCHMaJbHOe 3HayeHHe BJIaro3amnacoB OINpeleJeHHOro. CJost
MOYBOTPYHTOB, HEOGXOJAHMO MNPHHATH H3MEHSIOUIHMCA B 3aBHCHMOCTH
OT rAy6GHHH NpOMep3aHHs:

@ =)+ (W — @) —-=7 { 1+k—;—} O<z<h), (11

TAe W,= W, — W,;— Pa3HOCTb MEXIy HaHMeHbIllel BJAarOeMKOCTbIO H

BJIaXKHOCTbIO 3aBSlaHHS ONpeJeJeHHOrO CJIOS TNOYBOTPYHTOB, MM;
W=W, — Wy — PAa3HOCTb MeXAy KaMHJJSPHOH BJIAaroOeMKOCTBIO H

B/IaXXHOCTbIO 3aBAJAHHA, MM; W, — NapaMeTp, XapaKTepH3YOLIHH

MaKCHMAaJbHOe 3HayeHHe BJIAro3anacoB B ONpeJeJeHHOM CJloe MOYBO-
rpyHTOB R (M) H H3MeHAIOWHUACA OT W, AO W, B 3aBHCHMOCTH OT IJy-

* »
w,— W,

w,
WHA OTHOCHTENbHOE NpeBHIIEHHe W HAJ W, W H3MEHAIOUHHCA B
npenenax 0,4—0,6; 2 — ray6uHa npoMep3aHHA MOYBOTPYHTOB, M.

B 3aknioueHHe ciefyeT OTMETHTb, YTO AJIS OLEHKH NapaMeTpoB Z2,
e, f, a H b HeO6XOAHMO HCNOJbL30BaTh MaTE€pPHaJH BOAHOGAJIAHCOBHX
cradunii. Tlpu MoaenHpoBaHHOM rHAporpade CTOKa OHH TaKXKe MOTYT
6HTb OnpefiesIeHH C IOMOLIbIO METOJOB ONTHMH3ALHH.

GHHH MPOMEepP3aHHA, MM; K= — napaMeTp, XapaKTepH3yio-
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B. B. rOJIYBLOB

~ ONPEAEJIEHHE NOTEPb BOAbI 1O HAYAJIA
‘CTOKOOBPA3OBAHHSA H HA CITAJLE THAPOTPA®A
INIPHTOKA K PYCJIOBOH CETH ’

HayaspHue notepH o6HYHO ONpelensiioT KaK KOJHYECTBO BOAH, He-
06X0AHMOe AJIA HaCHILEHHs ONpeAeJeHHOro CJOs INOYBOTPYHTOB [0
YPOBHSA HauMeHblled BaaroeMkocTH [l, 3, 4, 9]. JeranbHui TeopeTHye-
CKHH aHaJH3 POJIH 3THX NOTepb B Npouecce HHOHIbTPAUHH H MOBEPX-
HOCTHOro CTOKOOOpa30oBaHHs NPHBOAHTCA B pa6ore [4]. B wacTHOCTH,
OTMeyaercs, YTO CJOH HayaJbHHX MOTepb NPH GOPMHPOBAHHH IOBEpPX-
HOCTHOTO CTOKAa MOXeT OHThb NPHHAT PABHHM JAe(PHUHTY BJIAXKHOCTH
BEPXHEro ¢J10si NOYBOTrPYHTOB .

Dy=h(w, —w), (1)

rae Dy — cnofi HayaJbHHX NOTepPb, MM; A — MOLIHOCTb CJOS NOYBO-
TPYHTOB, OT Ae(pHUHTA BJAXKHOCTH KOTOPOTO 3aBHCHT CJOf HayaJbHBIX
noTepb, MM; W, — HaHMeHbIas BJAroeMKOCTb NIOYBH, B JOJAX OT elH-
HHUHN;, @ — BJaroeMKOCTb NIOYBOTPYHTOB B NpeANaBOAKOBHH IepPHOZ,
B AOJSX OT eAHHHIIH. ,

MomHocTp c1os i peKOMEHAYeTCs ONpelessiTh B 3aBHCHMOCTH OT
HHPHAbTPAUHOHHOrO nNapamerpa [5, 6]:

h=F {fo )", )

rie [y — HHOHIBTPALHOHHHA TNapaMeTp, MM/MHH, k — 3MmHupHue-
CKHA mapamerp. )

[Tapamerp &, no muenuio 10. B. Bunorpanosa [6], MoxeT 6uThb npu-
HAT paBHuM 100—150. dkcnepuMenTanbubie ucenegopanus B. I1. Mo-
yasoBa [9] MOATBEPAHJH NMPaBOMEPHOCTb HCMOJAb30BAHHS 3aBHCHMO- .
crefi (1) u (2) ans pacyera HayaJbHHX TNOTepb NPH GOPMHPOBAHHH
nosepxHocTHOro cToka. [lapamerp & no pesaynbrataM ero ucciaef0OBaHHH
Ha Boftoc60opax 3aunuiickoro Anatay MoxeT GHTb NPHHAT paBHEIM 112,

[Tpu MomenupoBaHHH MpoLeCCa NOBEPXHOCTHOrO CTOKOOGPA3OBAHHS
9acTO BO3HHKaeT HEOOXOAHMOCTb HCNOJNbL30OBATh AJS pacyera CJOS Ha-
YaJbHHX TMOTeph AeQHUHT BJAXKHOCTH NOYBOTPYHTOB CJIOSi OMpeneseH-
HOM MOIIHOCTH. B 3TOM cilyyae BHpaxeHHe A4S pacyera CJIOS Hayalb-
HBIX IOTE€Pb MOXKET OBITh 3aMHCAHO B CAEAYIOUIEM BHAE:

D,
RV qon by > k()P
. Do = } he P ¢ > {‘f;} ’ v (3)
D, npu ke < k {5},
rae D ,=w,—w — nedHUHUT BJIaXHOCTH CIOS NOYBOIPYHTOB, MM; h, —
MOUIHOCTD CJIOSi NOYBOTPYHTOB, MM.
B npennaraemoli Mosenu [7] aas pacyera HavanbHHX moteps NpH-

HHMAaeTcsl AepHUHMT BJIAXHOCTH CJIOS NOYBOrPYHTOB MOLIHOCTBIO A, =
=0,2 M.
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TeopeTHueckas cxema pacueta MHPHAbTPAUHH, NpeAsoxeHHas Bu-
"HorpazoBniM [4], OCHOBHBaeTCs Ha BHJAEJEHHH ABYX CTafuil HHOHIb-
tTpauud. [lepBasg cTagus XapakTepH3yeTCs OTCYTCTBHEM CTOK0oGpaso-
BaHHS M CBA3aHa ¢ (OpMHPOBaHHEM HAYAJbHHX MOTEPb, T. €. C HACH-
lLileHHeM MOBEPXHOCTHOIO CJIOSl NMOYBOTPYHTOB A0 YPOBHSI HaHMeHblleH
BJIarOeMKOCTH. 3aTeM HayHHaeTCsl BTOpas CTaAHs, KOrAa HHOHUALTpA-
HHOHHYIO CIOCOGHOCTh NOYBH MOXKHO CYHMTATh NOCTOSIHHOH H PaBHOM fo,
a HHTEHCHBHOCTb BNHTHBAHHA — 3aBHCHIUEH TOJbKO OT HHTEHCHBHOCTH
nocrynjenusi BoAH. [lepexod mepBoA CTaiHH BO BTOPYIO NPOHCXOAHT
MTHOBEHHO AJSi KaX/0H 3JieMeHTapHOA NJONIAJAKH, 4 «HA AOCTAaTOYHO
GonplIOM yyacTKe CKJIOHA OCYLIECTBJSCTCA NOCTENEHHO... XOTH, NO-BH-
JAHMOMY, HOCTAaTOYHO BrIcTpO» [4].

Caenyer OTMETHTb, YTO HAJIS1 3JleMEHTapHHX 6acCeAHOB XapaKTep
nepexoja H3 MepBOH CTaAHH HHOHIBTPALUHH BO BTOPYIO 06yCN0BIHBALT-
Csl HePaBHOMEPHOCTBIO pacnpelesieHHs MO NJIOWAAH XapaKTepHCTHK
HHQHJIBTPALHOHHOrO NapaMeTpa H BJAro3anacoB BePXHero cJos Moy-
BOTPYHTOB, 2 CJIeflOBaTeJbHO, H CJIOSl HauaJbHHX NoTepb. UeM MeHblle
3Ta HepaBHOMEPHOCTb, T. €. YeM MeHblle pa3jHyHe CJOf HaYaJbHHX
NOTepb -OTAEJbHBIX 3JIEMEHTAPHbIX IJIOIMAROK Bogoc6opa, TeM OHCTpee
HOJIKeH OCYUleCTBJISITbCH NepeXof HHOUIbTPAUHH H3 OHHOH CTaAHH B
Apyrylo. B peanpHbx 6acceiliHax BOJH3H TajbBerop Je@HUHT BJaXKHO-
CTH BEpXHero cJiosi NOYBOTPYHTOB GJH30K K HYJIO, B BEPXHHX 4acCTAX
CKJIOHOB — €ro MaKCHMaJIbHHM 3HAYeHHUSIM, NI03TOMY Ha OJHHX 3JIeMeH-
TapHHX MJIOL{aJKax peasbHbIX 6accefiHOB NMOBEPXHOCTHHH CTOK ¢(op-
MHpyeTcs, Ha APYrHx — orcyTcTByeT. C Apyro# CTOPOHH, Mepexox HH-
GHAbTPALHK U3 NMEPBOH CTaAMH BO BTOPYIO IIPDOHCXOAHT TE€M paHblie,
yeM MHTEHCHBHee 3aMOJIHSeTCS eMKOCTh CJIOSi HadaJabHBIX noTepn. Cre-
ROBATEJbHO, NPH GOJBLIIEX HHTEHCHBHOCTSX IOCTYNJEHHS BOAH Ha MO-
BepXHOCTh GacceiiHa ero Bojoc6opHas NJOILAAbL BOBJEKaeTrcs B IpO-
11eCC TOBEPXHOCTHOI'0 CTOKOOGpa3oBaHHUs GHICTpee.

Pacnpenenende TruApPOJOTHYECKHX XapaKTepHCTHK [Jaxe B Mpefe-
Jlax 3JeMeHTapHHX 6accefiHOB SBIfETCH CYHIECTBEHHO HePaBHOMEPHHM.
OnHako B CBSI3H C OrPAaHHYEHHOCTHIO HHOOPMALHWH, KaK NPAaBHIO, HMe-
IOTCSl TOJIBKO CPefiHHE 3HayeHHs NapaMeTpPoB, B nmepBoM NpHOAHKEHHH
MOKHO NPeANOJOXHThb, UTO HX pacnpefiesieHHe B Npelenax 3JeMeHTap-
HBX 6GaccefHOB siBJsieTCS 3KCNOHEHUHAJbHBIM, MO3TOMY A/ pacyera
HHTEHCHBHOCTH 3afOJIHEHHS CJIOSl HAYaJbHHX NOTepb MOXeET OHTh HC-
NoNL30BaHO caelyolliee BHpaxeHnHe [8]:

mebfi-en(gl) o ®

TAE G u.n— HHTEHCHBHOCTb HaYaJbHHX TNOTEPh INOBEPXHOCTHOrO CTOKO-
06pa3oBaHus, MM/CYT; { — HHTEHCHBHOCTb NOCTYIJIEHHS BOAH Ha IO-
BEPXHOCTh 6acceiliHa, MM/CYT;

D, ..=D, npu Dy=1w)=wy; —w,

rie @, — HauGOJbIIHE NPOAYKTHBHHE BJArosamacH B caoe A, MM;
W, — BJIaXHOCTb 33aBARAHMSA, MM.
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B stoMm cayuae B mporecce CTOKOOGpa3OBaHHS H 3aNONHEHHS IO-
BEPXHOCTHOH e€MKOCTH OyAeT y4aCTBOBaTh CJeAylolllee KOJHYECTBO BO-
AN i* (MM/cyT):

i*=i_qu.n- '5)

[lrowmane Boaoc6opa, Ha KOTOPOH HauaipHHE NOTEPH OTCYTCTBYIOT,
NpHOJIHXXEHHO MOXeT OLITh NIPHHATA PaBHOH i*/i (B RONAX OT €AHHHIUH ). .

BripaxeHHe (4) oTpaxaer CyLlecTBYIOIIHe NpeACTaBJEHHS O- po-
uecce NOrJIOLIEHHs] BOAMW Ha NOBepXHOCTH GaccedHa [4]. B Hauaze
npouecca 6oJblliasg 4acThb NOCTynalouledi Ha NOBEPXHOCTb BoAoc6opa
BOAHW pacXoOAyeTcs Ha HachIleHHe BepXHero cJos NMOYBOIPYHTOB A0
YPOBHS HaMMeHblUeHd BJaroeMKOCTH, MeHbLIag — Ha (GOpMHPOBAHHE
NpHTOKA K rufaporpagHyeckodl cetH. Ilo Mepe HacHIleHHA 3TOro caos
nepsasi COCTaBAAOLIAA yMeHbUIaeTCsd, a BTOpas yBeJHYHBAercs, MpH-
6aHXKasACh K (¥, '

[TpH nouBeHHO-rPyHTOBOM CTOKOOGPa30BaHHH HadaJbHHE MOTePH
NpeACTaBASIOT cO60H KOJMHYECTBO BOJAH, HEOOXOAHMOe AAsl HACHIEHHS
CJI0si aKTHBHOTO BJaroo6MeHa peuHHX 6accefHOB A0 YPOBHS HaHMeHb-
IWed BraroeMKocTH. Ins onpejfeneHHs CNOS HAYaJbHHX MNOTEPb MNOY-
BEHHO-TPYHTOBOrO CTOKoOGpasoBanus P) (Mm), no muenHio B. IT. Mo-

yajsosa [9], TakKe MOXeT GHTb HCNOAb30BaHO BHpaXkeHue (1). Mou-
HOCTb CJIOS HayaJbHBIX NOTEpb NOYBEHHO-TPYHTOBOrO CTOKOOOpa3oBa-
HHA h* (M) UM peKOMeHAYeTCs ONpelessiTh C NOMOLIbIO CJeAYIOLIero
. IPUG/IHIKEHHOTO BhIpaKeHHS:

*__ — __{_'
h—5exp( 0,695). ©)

rie x K E COOTBETCTBEHHO CpeJlHHe MHOTOJIeTHHE 3HAaYeHHA OCaAKOB H
HCNApAEeMOCTH, MM. .

B coorBercTBHH C ypaBHeHHeM (6) H3MeHeHHe x/E B o6lueM cayuae
o6ycJIOBJHBaeT MOHOTOHHOe YyMeHblLIeHHe A* ¢ BBHICOTOH MeCTHOCTH.
Heo6xoauM0 OTMETHTB, UTO B CBSI3H C yBeJHYEHHEM KaMEHHCTOCTH MOY-
BOTPYHTOB H I'/yOGHHH 3aJjieraHHsi OTHOCHTEJNbHHX BOJOYNOPOB C BHICO-
TOH MeCTHOCTH H3MeHeHHe XapaKTePHCTHK BJIaXXHOCTH NOYBOTPYHTOB
CJIOSl HaYaJIbHHX NOTepb (B YAaCTHOCTH, W,) HMeeT Gosiee CIOXKHHH Xa-
pakrep. .

Chnoft HavaJbHBIX NMOTepb NPH GOPMHPOBAHHH MOYBEHHO-IPYHTOBOIO

cToka 6yAeT paBeH
D=, —w*, (7)

rae D — chnoft HavaJbHEX MOTEPh MOYBEHHO-TPYHTOBOrO CTOKOOGpPa-
30BaHHA, MM. _

s pacueTa WHTEHCHBHOCTH HaYaJbHHX IOTePh MOXeT OHTb HC-
NOJIb30BAHO BHpaXKeHHe (4 ), 3aNHCaHHOE B CIEAYIOLIEM BHAE:

. 1
q”=D;{1-—exp(— . )} ®)

max
rue q;'n-— HHTEHCHBHOCTh Ha4aJIbHHX IoTephb ﬂO‘lBeHHO-PPYHTOBOI‘O
CTOKOOGPa30BAHHA, MM/CYT; [ — HHTEHCHBHOCTb HHQHJILTPAILHH,
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. . .

mm/eyt; D, =W, — MaKCHMaJbHOE 3HAUEHHe HAYAJBHHX NMOTEPh, MM.

B rnpouecce noyBeHHO-TPYHTOBOTO CTOKOOGpasoBaHus Gyaer yuacrt-
BOBATb CJeAyiollee KOJMHYECTBO BOAH:

f*=f_ (q;,n - qn.n)v (9)

rae f* — HHTEHCHBHOCTb HH(HIBTPAUHH 32 BHYETOM MOTEPh Ha MOKPH-
THe AedHUMTA BJAro3amacoB B 30He aKTHBHOTO Bjaroo6MeHa, MM/CYT.

HomonuurenbHple MOTEPH NMPH ABHXKEHHH BOAH MO CKJAOHAaM H OTHO-
CHTEJIbHBIM BOJOYNOpaM NOCJe NpeKpalieHHsi MOBEPXHOCTHOrO H MOd-
BEHHO-TPYHTOBOTO CTOK00Opa30BaHHA [1—3] 3aBHCAT OT KOJHYECTBa
BOZKI, HaxoAflleAca B Npelesax OTAeNbHHX BHCOTHHX 30H PeYHOro
Gacceiina. X BeqHUHHY MOXHO ONpeAeNHTh C NOMOLUBIO BHpPaXKeHHA
JJisi pacueTa MHTEHCHBHOCTH HHHIBTPAUHH, NpelsoxeHHOro BuHo-
rpajoBHM (4] H 3amHCaHHOro B CleAyiOlleM BHAe:

f'_.__fo{l—ex]) ( ki )}, (IO)
1o

f;=f£{1 —exp [ —BZ } (1)
£

rae f; Hu f: — JAOIIOJHHUTEJbHLIE n0'repn COOTBETCTBEHHO npﬂ JBH¥Xe-

HHH BOJH IO CKJIOHAM H OTHOCHTeJIbHHM BOLOYNOpaM peuHoro Gaccef-
Ha nocje NpeKpalieHHs croxoo6pa303auuﬂ MM/cyT; Ry H ky — 9MIH-
pHuecKHe K03pHUHEeHTH; @’ H w’/ — AHHAMHYECKHe 3aNachH NOBepX-
HOCTHHX H MOYBEHHO-TPYHTOBHX BOJ TOCJe NpeKpalleHHsi CTOKoo6pa-
30BaHHSA, MM.

3anacH TIpaBHTalHOHHOM BJIATH, HaXOAAUIMECH ~HA MOBEPXHOCTH
@’ (MM) H B BepXHeM cJioe NMOYBOIPYHTOB w’’ (MM) peuHoro 6accefina
ONpeeNsIOTC MO NpeALIeCTBYIOUeMY 3HAYEHHIO HHTEHCHBHOCTH NpH-
TOKa MOBEPXHOCTHHX H NOYBEHHO-TPYHTOBHX BOX K THApOrpapuue-

CKO# CeTH:
Q=b[exp (aw')—1], (12)
Q =aw’, (13)
rae Q, u Q) — COOTBETCTBEHHO NPHTOK MOBEPXHOCTHHX H MOYBeH-

HO-TPYHTOBHX BOJA K TrHAporpadHueckoit cerH, mM%/c; a, b, a — napa-
METpHI.

Bennunun ©w’ 1 w’/ B Bupaxenusax (10) u (11) onpeaensitor oTHO-
CHTEJIbHYIO TJoIajb (B A0OASX OT eIHHHLB) 3aTONJEHHS NMOBEPXHOCTH
TOPHHX CKJOHOB H OTHOCHTeJNbHHX BOAOYNOPOB NOCJe NpeKpalieHHs
CTOKOOOpa30BaHHs.

ITocnenyiomue 3HaueHHs AHHAMHYeCKHX 3anacoB BOAH B Gaccefine
MOTYT OHITh NOJYYEHH C MOMOILBIO CJe/YIOUNX BRHpaXKeHHH:

W=, —f, : (14)
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w;=w"_l— e (15)
rie w,, w,

n—1 H @, w, , — COOTBETCTBEHHO TNOCJAeAylollHe H
npeabiayliHe AHHAMHYeCKHe 3amachl MOBEPXHOCTHHX H MOYBEHHO-
rPYHTOBHIX BOJA B 6acceiHe.

Kak ormeuaer BunorpamoB [4], B ropunx O6accefiHax B CBS3H C
GOJbLLUIHMH CKOPOCTAMH Jo6eraHus, MOTePAMH IOBEPXHOCTHONO CTOKa

Ha cnaje rugporpaca NpuTOKa K PyC/JOBOH CeTH B psjde cIyuyaeB MOX-
HO npeHebpeub. '
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B. B.roJIYBLOB

ONPEXEJNEHHE HHTEHCHBHOCTH
CTOKOOBPA3OBAHHSI NPH 3ANIOJITHEHHUH
NMOBEPXHOCTHOH EMKOCTH H PET'YAHPOBAHHH
- BOJAbl HA BOJOCBOPE

PacueT HHTeHCHBHOCTH CTOKOOOpPa30BaHHS H IPHTOKA BOAH K FHA-
porpadHyecKoHi CeTH B YCJOBHAX 3aNOJHEHHS NMOBEPXHOCTHOH €MKOCTH
H peryJHpoBaHHs BOAH HAa NOBEPXHOCTH PEUHHX GacceilHOB siBjAseTCH
IOBOJIBHO CJIOXKHOH 3afayeil. CyuleCcTBeHHHIH BKJaJ B ee pelleHHe BHeC-
au uccxeposauns E. T. ITonoea [9], B. 1. Komaposa [4], P. K. Jlux-
cnes, M. A. Konepa u [1. JI. X. ITayaioca [7].

B npeanaraemolt pa6oTe NpH MCHeJIHPOBAaHHH pAacCMaTPHBAaEMOro
npouecca HCNOJNb30BAJHCh NMPEACTABJEHHS O NOBEPXHOCTHOH €MKOCTH
H AeficTBYIOLIeH MJOIIAJH, BBeJleHHHE B IHAPOJOTHYECKYIO JIHTEPATypy
[MonosuM [9]. MaxkcHMa/bHas MOBEPXHOCTHas €MKOCTb PeyHoro Gac-
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ceilHa WAH ero OTAEJbHHIX BHCOTHHX 30H MPH HaJHYHH CHEXHOro no-
KpoBa GyJeT paBHa:

mu+Pmu' (l)
rae Pmax — MAaKCHMaJbHasi MOBEPXHOCTHAsl €MKOCTb pedHoro 6accefi-
HAa HJH €ro OTAeJbHHX BHICOTHHX 30H NMPH HAaJHYHH CHEXHOro MOKpo-
Ba, MM; P,',m~ MaKCHMAaJbHAasd TNOBEPXHOCTHAS €MKOCTb PeYyHOro
6accefiHa HAH OTAEJAbHHX BHCOTHHX 30H NPH OTCYTCTBHH CHEXHOrO
nOKpoBa, MM; P, — npHpalleHHe NOBEPXHOCTHOH €MKOCTH PeyHOro

GaccefiHa HJAH OTAEJbHHX BHICOTHHX 30H, OOYCNOBJIEHHOEe HaJHUHEM
CHEXXHOI'o NOKPOBa Ha ero NOBEPXHOCTH, MM.

UncaenHbe 3HayeHHSi Ppay MOTYT 6HTb ONpeaeseHH B 3aBHCHMO-
CTH OT XapaKTEPHCTHKH pesbeda NMOBEPXHOCTH peyHoro GaccefiHa HJH
oTAenbHHX BHCOTHHX 30H. Mccaenosanus B. H. ITapmnna [8] noka-
3aJ/IM, YTO B KayecTBe TAKOH XapaKTEePHCTHKH MOXeT OHTb YCNELIHO
HCMOJIb30BAaH YKJOH OacceiitHa. MM nonyyena rpaduyeckas 3aBHCH-

MOCTh napamerpa P}, OT cpeiHero YxjaoHa / noBepxHocTH Gaccedt-

HoB pek CesepHoro Kasaxcrana [8]. OHa HMeeT cieayiolliee aHAaNHTH-
YyecKoe BHpajXKeHHe:
Proax=H/I™, @
rae k=0,03 u n,=1,6 — sMnHpHIeCKHe NapaMeTpH.
N3 npuBeAeHHON 3aBHCHMOCTH CJeAyeT, YTO NPH YKJOHax nosepx-

HocTH OGaccefina J=0,015 3nauennme P, COCTaBAseT TNpPHMEPHO

20 mm, a npu />0,100 — oxosno | MM H Mmenblie. [loaydyenHas c no-
MOILbI0 3aBHCHMOCTH (2) nMOBepXHOCTHasl eMKOCTh 6acceiHOB C yKJO-
HaMu [>0,100 xopouo cornacyercst ¢ 3KCIepHMEHTaJbHHMH HCCJep0-
BaHHAMH BuHorpajzoBa no onpeaeseHHI0O ee BeJHYHHH Ha IPOAHPO:
BAHHHX FOPHHIX CKIOHax [l].

P::nax‘ INO-BHAHMOMY, MOXeT 6BITH ornpenejieHO B 3aBHCHMOCTH OT

CHero3amnacoB H YKJOHa NOBEPXHOCTH 6acceliHa:

P;nax=sz/[n’, (3)

rAe ky ¥ ny — 3MIHPHYECKHe NapaMeTpH; S — cHerosamnach, MM.

CnenoBaTenbHoO,
Pmax=kl/1nl+sz/1n’. (4)

INapamerp ny; npubanxenno pasen 0,4—0,6. Ilapamerp k; Moxer
6HTL OnpejeseH OPHEHTHPOBOYHO H3 Caelyluux coobpaxenuir. Hec-
CNelOBaHHA psla aBTOPOB [4, 6, 8—10 1 ap.] NOKa3HBA0OT, YTO KOJH-
YyecTBO BOJAH, HAKONMUBLIEHCH NOA CHErOM B IEPHO/L CHErOTasfiHHA, CO-
crapasier 15—25% npenpeceHHux cHeroszamnacoB. EciiH npuHHATH cpen-
HHil YKJIOH NMOBEPXHOCTH 6accefiHOB, B NpefieslaX KOTOPHX NMPOBOAHJHCH
Hceaenonanud, okono 0,015, To mapamerp, no-BHAHMOMY, MOXHO CHH-
TaTh paBHHM 0,02—0, 03.
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Heo6xoauMo OTMETHTb, UTO 3HayeHHe Pmax ONpegensieTcss Mo cy-
TOYHHM HHTEPBAJAM BpPeMeHH.

Heduunt nosepxHocTHO# eMKocTH AP (MM) onpejeiasieTcs C mo-
MOLUBIO C/EAYIOILero BHpPaXKeHHs:

AP=P —P ()

rie P — 3anac BOJAH NMOBEPXHOCTHOH eMKOCTH, MM.

HHTeHCHBHOCTb 3aNOJIHEHHs] OBEPXHOCTHON €MKOCTH ¢ 1 ¢ (MM/CYT)
MOXeT OHTb OnpejeseHa B 3aBHCHMOCTH OT HHTEHCHBHOCTH TIOBEPXHO-
CTH TO CTOKOOOpasopanus [2], a nocaeAHsss — ¢ NOMOLIbIO BHpaxe-
HHA, npeasoxenHoro BuHorpanosnm [1]:

, , * '
gr=i*—fi=i*—fyll1—exp [ ——\1, (6)
/o
rage q;— NOoTeHUHAaJIbHOEe 3HauyeHHe IIOBerHOCTHOFO croxooGpasoBa-

HHS, MM/CYT; i* — HHTEHCHBHOCTb MOCTYINJIEHHS BOJAH Ha NMOBEPXHOCTb
6acceliHa 3a BHYETOM CJIOSl HayaJIbHHWX NOTepb, MM/cYyT; f| — HHTEHCHB-
HOCTb HHOHJIBTPAUHH, MM/cYT; [fi— HHPHIBTPALHOHHHI NapaMerp
Mep3JIbX MOYBOrPYHTOB [2], MM/CYyT.
H3meHenne HdepHUHTa NMOBEPXHOCTHOH e€MKOCTH AP B 3aBHCHMOCTH
OT HHTEHCHBHOCTH €€ 3aII0/IHEHHS Qn, . MOXKET OGHTb BHPaXKeHO C I10-
MOUIbIO CJeAyloulero AHp@depeHUHaJbHOTO YypaBHEHHs BOAHoOro 6a-
JlaHca:
dA P

dt

= — Gu.e : (7)

JLONyCTHM, YTO §n. ¢ 3aBHCHT OT HHTEHCHBHOCTH IIOBEPXHOCTHOrO CTO-
KoO6pa3oBaHHS ¢; H CTeNeHH 3aNOJHEHHS NOBEPXHOCTHOH eMKOCTH.
Torga, npuHHMAasi B MEePBOM NPHONHNKEHHH 3aBHCHMOCTb MHTEHCHBHO-
CTH 3al0JIHEHHSt OBEPXHOCTHOH eMKOCTH OT AedHUHTa BOAH B Hel JH-
HeHHOM, MOXKHO 3anHcaThb CleAylolllee COOTHOLUEHHE:

Qe __ AP 8
q; APmax’ . ( )

rae APgax =Pqrax — HaHOONBUIHE Je(HUIHT NOBEPXHOCTHOH €MKO-
CTH, MM. -

CootHomenne (8) oTpaxkaer cyuiecTByiolllee NpeACTaBJeHHe O Xa-
pakTepe 3anoJIHeHHs NOBepXHOCTHOH eMKocTH [3, 5]. U3 Hero caenyer,
YTO B HayaJe 3aMoJIHeHHs IOBEPXHOCTHOH eMKOCTH 6oJipluast 4acTh Be-
JIHYHHB CTOKOOOPa30BaHHsA NOIJIOLIAeTCs OYyaraMH NMOBEPXHOCTHOTO 3a-
AepXKaHusl — JeNpecCHsMH, a8 MeHbluas pacxoAyercss Ha ¢GopMHpOBa-
HHe NPHTOKAa K THAporpadHyeckoir ceTH. [lo mepe 3anonHenus no-
BEPXHOCTHOH €MKOCTH €ro nepBasi COCTaBJASIOUas YMeHblIaeTcs, a BTO-
pasi — yBeJaHuuBaetcs [5].
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OnpenesnB H3 COOTHOLIEHHA (8) 3HaYeHHe ¢y,  H NOACTABHB €ro Bi
ypaBHenHe (7), noay4um

dt n APqay

' [Mocne nuTerpupoBaHHs AHQQepeHUHANLHOrO ypaBHEHHHA (9) HMeem

qn.e=APo[1—exx>< o o{ q,,dt>] (10)
AP%AP&XP( ofq,,dt> S aps

rie APy — HayanbHOe 3HayeHHe Aeqmum-a NOBePXHOCTHOH euxo-{
CTH, MM. {

JLns CyTOYHHX HHTEepBaJOB BpeMeHH Bhpaxenus (10) m (11) Mox-,
HO 3anHCaTh B CJeAyIolleM BHIe: : i

max

In it
AP,=AP,_exp| —yp— ) (13)

rae APp—1 ¥ AP,— COOTBETCTBEHHO NpeAIIeCTBYIOLIKE H MOCAEAYIOMHE
3HaueHHs JepHUUTAa NOBEPXHOCTHOH €MKOCTH, MM.

[Ipeamectpyomue 3HayeHHs: JedHUHTa MOBEPXHOCTHOH €eMKOCTH
AP ,_1 ¥ mnocieAyloliHe 3Ha4YeHHs 3anaca BOAH B HeH P, onpefensior-
cs caeLyIoIHM 06pa3oM:

AP,_,=P_,.—P, (14)

n max n
=P, e (15)

Ciexyer OTMETHTh, YTO H3 BHIpAXEHHA (11), npousBeas 3aMeHH
AP =Pmes —P, APo=APpax = Pras, g5 =i* ~MOXHO MOJYYHTb BHpa-
xkeuue, npepioxentoe ITonosuM [9] aasa onpeneneHHs norepb BOAH
Ha 3aMoJiHeHHE IOBEPXHOCTHOH eMKOCTH BOJOHeNpOHHUaeMHX Gaccef-
' HOB 32 BeChb IePHOJ| CTOKOO6PAa30BaHH:

PPy {l—exp ( ~ Prix )} (16)

¢
rie S= J’ i*dft — cyMMmapHOe HOCTyIJIeHHe BOAH Ha MOBEPXHOCThb

baccefina, MM.

ITpu BuBoOAe ypaBHeHHs (16) npennonaranocb 49TO pacnpefneseHHe
[IOBEPXHOCTHOH eMKOCTH B 6accefiHax pek BHpaxaercs (pyHkuHe# K-
crnoHeHuuaabHoro Buaa [9]. B psanme cayuaeB okashBaercss 1esaecoo6-
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pPasHHM HCNOAb30BaHHe (GYHKUHH runepGoauyeckoro Buia (4, 9]. B
9TOM cJyvae BMecTO BhipaxkeHHi (12), (13) u (16) MOXHO NpPHHATH
caelyolHe pacyeTHbe ypaBHEHHSA:

[ 4

n
q==A Pll—l th A—Pm,x’ (17)
D,=AP,_ (1 —th 37;'-_> : (18)
max
P=P__th—5_ (19)

max

Cnepyer OTMeTHTb, 4YTO ypaBHeHnue (19) mMpemnoNXKeHO H yCHEWIHO
HCTMONb30BaHO AJISl pacyera NOTepb B MEPHOJ BeCEHHEro MOJOBOAbA
Komaposuum [4]. '

HameHeHHe KOJIHYeCTBa BOJAH, 3aJepXKaHHOH Ha NOBepXHOCTH Gac-
ceilHa, B 3aBHCHMOCTH OT HHTEHCHBHOCTH MOXeT GHTb BHPaXeHo ¢ no-
MOLLbIO caeRymollero AuddepeHUHaNIbHOrO YpaBHEHHS:

aP
2 — —kf, (20)

rae P — KoaHyecTBO BOAH, 3aJep:KaHHOH Ha TNOBEPXHOCTH 6accefiHa,
MM; B — SMIIHPHYECKHH NnapaMeTp, XapaKTepH3YIOIUHH YCJOBHS HH-
¢uAbTPaUHH H3 6eCCTOYHHX NMOHHXKEHHH; f; — HHTEHCHBHOCTb HHGHJIb-
TPAUMH H3 GecCTOYHHX NOHHXKEHHH, 3aNOJHEHHHX BOJZOH, MM/CYTKH.

MoHO ZONyCTHTBb, YTO f, 3aBHCHT OT HH(UJALTPALHOHHOrO Inapa-
MeTpa [, H CTeNeHH 3aNOJHEHHS NMOBEPXHOCTHOH eMKOCTH. Ty 3aBH-

CHMOCTD 3aMnHlUeM B BHAe CJAEeAYIOUEro COOTHOLUIEHH !
; P : R
S P @1
f(', Pmax

Onpenensis 3HaueHHe f, U3 cooTHolleHHs (21), MOACTaBAsiA ero B
(20) ¥ HHTErpHpYS 3TO ypaBHeHHe, MOJYYHM:

f,=p,,_,[1—exp (- Pkf‘; )] 22)

max

P,=P,_, exp(—— ;f‘.’ > 23)

max

rae P,—1 u P, — 3HaueHHe 3amaca BOAKW B GECCTOYHHX IOHHXKEHHAX
COOTBETCTBEHHO B NpEAIIEeCTBYIOIIHE H NMOCJAeAYIOLUIHe CyTKH, MM.

Takum o6pa3oM, MPH OTCYTCTBHH HCHApPeHHS HHTEHCHBHOCTb IIO-
BEPXHOCTHOIO CTOKOOGPa30BaHHs B NEPHOJA 3aNOJHEHHS MOBEPXHOCT-
HOR eMKocTH 6yAeT paBHa

Gn=i"—fi— 1= —fi—qne+3, (24)

rie ¢, — HHTEHCHBHOCTb NMOBEPXHOCTHOrO CTOKOOGPa3OBaHHSA, MM/CYT;
8 — c6poc BOAH H3 NMOBEPXHOCTHHX eMKocTel, MM/CyT.
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BkiloyeHHe BOAH, HAKOMHBHIEHCA B 6ECCTOYHHX TOHHIKEHHSX B
npouecce CTOKOOOPAa30BaHHS, NPOHCXOAHT NPH Pa3pylIeHHH CHEXHHIX
nepeMHYeK H yMeHblUEHHH CHerosamnacoB. JTO NPHBOJAHT K yMeHblie-
HHIO TeKylHX 3HAa4yeHHH NOBEPXHOCTHHX eMxocred P, H, cienosa-

TeAbHO, Pmax. [lo3TOMy 8 MoXeT OHTh onpejesieHo HCXOAA H3 CAEAYIO-
LIHX YCJAOBHH: . .

p"_pmax [IpH Pmax p’"
0 npu P, >P,

-

5= (5),

Cnenye'r OTMETHTb, YTO YMEHBIIECHHE CHero3anacoB NpH OAHHX H 'rek
Ke YyCJIOBHAX Tennonpuxona B 3HAUHTEJbHOH Mepe 3aBHCHT OT xapax— :
TEpa pacrnpeifecieHHsA CHEXHOro NMOKpPOBa B Npejesax  peuHoro 6acceﬁ;
HAa H ero oTAeJbHHX BHICOTHHX 30H. Hepaaﬂomepﬂocn pacnpeaeseHuda
CHEXXHOI'0 NOKpOoBa OKa3biBaeT CYUleCTBEHHOE BJIHAHHE H HA HHTEHCHB-
HOCTb BKJ/IIOYEHUA B IIpoilecc croxooépaaoaauux BOJAH, HaKONHBUIeHCH
Ha Bvoc6ope B IIEPHOJ CHErOTAsAHHA.
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B. B.rOJIYBUOB, B. H. JIH

©+* IPEJBAPHTEJIbHAS OLLEHKA 3JIEMEHTOB
" BOJHOTIO BAJIAHCA TOPHbIX BACCEHHOB
3ANALHOI'O AJITAS

el

Jns 060CHOBaHHA METOLOB MPOTrHO3a BOAHOCTH OPHHX pek 3anaj-
Horo AnTas HeoGXOAHMA OLEHKa OCHOBHHX 3JIeMEHTOB BOJHOro 6ajaH-
ca ux GaccefiHoB. [leppnie npeacTaBieHus 06 ocakax H CTOKe peK pac-
CMaTpPHBAaeMOro pailoHa MOXHO NOJYy4YHTh M3 pabor [l, 4, 7], B KxoTO-
pHX Aas1 060611eHHs HCNOJAb30BAHH AAHHHE T'HAPOMETEeOPOJOrHYECKHX
uHa6bmonenuit fo 1966 r. [5]. B Hacrosiuee BpeMs B CBA3H C yBeJHue-
HHeM pAfoB HabJIOAEHHH BO3HHKJAA HeOGXOLHMOCTb B BniGope H 060Oc-
HOBaHHH HOBOro NepHoAa AJs pacyeTa CPeJHHX MHOrOJIETHHX 3HMHHX
0CaJKOB H CTOKa. AHa/H3 MHOTOJIETHHX KoJeOGaHHH OCafKOB H CTOKA
BLINOJIHEH C MOMOLLbIO HHTErPaJibHHX KPHBHIX OTKJIOHEHHA MOAYJbHHX
K03 (}HUHEHTOB rOAOBHX 3HAUYEHHA OCAAKOB H CTOKa OT eAHHHUH. CoB-
MelleHHe 3THX KPHBHIX N0Ka3aJo, YTO MHOTOJIETHHe KoJieGaHHs yBJ/aXK-
HEHHA H BOAHOCTH peK pacCMaTpHBaeMOH TEPpPHTOPHH AOCTATOYHO CHH-
xpoHsui. [IpoBeaenHui#t aHaAu3 No3BoJHA BHOpPaTh B KauecTBe NEPHOAA
AJsi pacyeTa HOPMH FOAOBHX OCaJKOB H CTOKa MHorojeTrHe 1933—
1980 rr. Bu6paHHHi# pacyeTHHH MEPHOA XOPOLIO OCBELieH THAPOMeETeo-
POJIOrHYECKHMH HaG/AI0AEHHAMH H BKJIOYaeT 3KCTPeMaJibHhe N0 yBAaX-
HEeHHIO H BOLHOCTH rOAHI. o

[Ipu npHBeaeHHH K pacyeTHOMY MepHOAY AaHHHX KOPOTKOPAAHHIX
Ha6/0AeHHA 3a OCAAKAMH H CTOKOM PeK B KaueCTBE ONOPHHX HCMOJb-
30BaHK NYHKTH-aHaJOrH ¢ Han6oJiee MPOAOKHTEJIbHBIMH PSAAaMH Hal-
aofenHi. [IpuBesienHe JaHHHX K MHOTOJIETHEMY NepHOAY NpPOH3BeAeHO
no rpagukaM CBfI3H 3HAYeHHH OCaJKOB H CTOKAa, IOCTPOEHHHM 3a COIo-
CTaBHMHH NepHOA HabJI0LeHHH 1O paccMaTPHBaeMOMY H ONOPHOMY
nyHktaM. CBelleHHs 06 OcCaiKaxX H CTOKe peK npHBeJeHH B Taba. 1, 2 u 3.

B naHHne HaGal0fAeHHH MeTeOPOJIOTHYECKHX CTaHUHH 3a OCaiKaMH
6LlIH BBeJAeHH MONPABKH HA HX HEAOYYeT B COOTBETCTBHH C PEKOMEH-
nauusiMu (2]. FomoBas BenHYHHA NMOMNPABOK, KaK BHAHO H3 Tabi. 4, H3-
mensiercs ot 18 2o 30%. B cBsi3u ¢ TeM 4TO OGHApPYKHUTh 3aBHCHMOCTh
roA0BOH BEJIHYHHH MONPAaBKH OT BHICOTH MECTHOCTH He YAaJoCh, AAA
HCIpaBJIeHHs AAaHHWX HabJIOJeHHH 3a OCaKaMH Ha MeTeopoJIoruye-
CKHX MOCTaX HCIOJb30BAHO ee cpejHee 3HaueHHe, paBHoe 27%. B nan-
HHhe HabJjloAeHHH 3a OCaAKaMH C TOMOLLbIO CyMMapHHX OCaAKOMEpOB
(Taba. 2) BBenena monpaska 10% [3, 8].

B ta6s. 3 noMelleAn Takxke NaHHHE O CPeAHEM MHOTOJETHEM CTOKE
¢ mJaouiafiefi, oOmpejesieHHHX TNO Pa3HOCTH pasMepoB BOAOCHOPOB
«BJa)XHBIX» pe4yHHX GaccedHOB. 3aBHCHMOCTH HCIPaBJeHHHX 3Haue-
HHH TOPHEIX OCaZIKOB (X) OT BHCOTH MECTHOCTH (2) NMOCTPOEeHH 10 AaH-
HHM HaGJIOleHHA B NMYHKTAaX, PacnojioXeHHHX B Gaccefinax pek Y6a,
yab6a, TyprycyH u Byxrapma. Ilpu nmocTpoeHun 3THX 3aBHCHMOCTeH
BHAeNeHH ABa pafioHa (pHC. l): ¢ NOBHLIEHHHM yBJaXXHeHHeM (6ac-
cefinn peK Y6a, Yab6a H TyprycyH) H. NOHHXKEHHBM YBJaXKHEeHHEM
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Tabauya 1
Cpeaunft muoroserTnuit caoft ocaaxor '

s

B HA MHOrOJeTHHE
- S 33 ’, C‘::enlo“k %c,:n?(oou‘: MM
Mereocranuus TepHox raGAwoxeBKR, 1t ]
(nocT) z XM roan £osx :
g =25 N0 KansuM nenpas-
58¢e 3 usuepemllJ AeHEHEA
Axkxap 0,660 1962—1980 247 246 369
Anekcangposka 0,450 1953—1980 831 844 1072 ?
Baru 0,370  1949—1958 . 270 269 342
Benas 0,720 1962—1979, 1954—1969, 547 554 704
1971—1977, 1979—1980
Beaudt JIyr 0,1300 1930—1951, 1954—1958 764 768 . 975 F
Bepens 0,900 1951—1980 529 526 668 -
Bo6poska 0,366 1962—1980 646 633 804
{p. Bobposxa) i ",
Bo6poexa 0,680 1962—1965, 1968—1973, 448 440 559
1975—1980 5
gonbmax 0,590 1962, 1964—1980 609 602 765 - -
eyka ‘
Boaburoe 0,400 1938—1980 365 365 464
Hapumckoe : oo
Bouablre 1,200 1935, 1951—1964 . 936 978 1242 ¢
Tloporu :
Bypan 0,409 1930—1934, 1937—1975, 180 180 284 - 3
, 1977—1980 ~ S
Byxrapma 0,373 1958—1980 ) 507 499 639
BrucTpyxa 0,360 1954—1961, 1963—1980 827 814 1034 Do
Boauecesnckoe 0,540 1955—1970, 1972—1980 278 279 354
8-e Mapra 0,720 1962, 1964—1980 899 887 1126 “
T'pomotyxa 0,893 1930—1933, 19351946, 758 758 963 I~
1979--1980 "
Jxym6a g 0,750 1954—1980 500 496 630
3afican 0,604 1930, 1932—1934, 296 296 391 T
1936—1980 ’
3epHOCOBX03 0,278 1957—1976, 1978—1980 332 330 419 »T .
uM. Kanuuuna . n
3HpsHOBCKOE 0,457 1937—1939, 1941—1980 601 601 = 721
Kaparyxuxa 1966—1968, 1970—1977, 1096 1081 13713 ¢
1979—1980 P
Karon-Kaparaf 1,081 1930—1980 420 420 542
Kypuym 0,425 1937—1944, 1946, 1980 257 257 326 g
Kyruxa 0,486 1949—1965, 1967—1980 711 713 906 =
JlenuHOrOpCK 0,809 1935—1942, 1944—1980° 640 640 787 N
Maxas Yas6a 1,577 1930—1948 1200 1489 1891 g%
Huxue-Yan- 0,300 1944—1946, 1954—1958 349 363 461
6GHHCKO® “W%
Huxkutinka 0,290 1942, 1948—1949, 1952, 400 392 498 i
1955—1958, 1969—1980
HukonaeBka 519 1964—1980 367 368 467 5
OrHeBKa 400 1956—1959, 1962—1963, 464 445 565 ¥
1965—1980 : IR 44
OpaoBKa 1 600 19481949, 1952, 1980 847 832 1057 :
OpnoBekuft 1081 1930—1934, 1940—1941, 347 - 342 434
TIOCeJIOK 1943, 1947, 1948, 1950— .
igg(l), 1953—1973, 1975—
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Hpodorxncenue Taba. 1

§ 3 | Cpeanuh muoroser-
B¥- 8% HuUft caofi ocaakos, MM
Me-r(;%%:l)nnus pa— ITepuoa wabaorensfl, E § ;‘E
S=Z Y |no naHHHM HcOpas-
8§ ?:a'g namepenudt |  Aeunuf
Iean 635 1954—1980 523 513 652
CaMapka 496 1931—1932, 1936, 1938, 373 373 474
1941,—1965, 1967—1977,
1979—1980
CeBepHuft 793 1941—1967 . 587 594 754
nocenoK
Cexr_iconxa 450 1957—1980 697 696 884
CeHHoe 600 1931, 1936, 1938, 1940— 676 676 859
1943, 1947—1964, 1966—
1980 .
Cepxuxa 680 1953—1970 872 870 1105
CoBxo3 390 1962—1980 214 217 276
«Boabuesnk»
Coropuoe 1700 1965—1980 385 384 488
Cpeanerop- . 600 1949, 1951—1980 519 524 665
HOe
Taunru 200 © 1953—1968 . 362 358 455
Tonones Muc 392 1942—1961, 1963—1979 177 178 226
(ITpuosepHas)
Van6a-Tlepe- 300 1954—1980 629 631 801
BaJIOYHAsA
Ypyuxa# - 1350 1949—1980 544 539 685
Ypuab 1100 1942—1943, 1945—1980 442 448 569
Vcrb-Kameno- 285 1930—1947, 1949—1980 476 476 619
rOpcK
¥Ycrb-f3oBas 600 1954—1980 750 746 947
Xytop Bacosa 400 1964—1978, 1980 500 483 613
YepHoBas 850 1954—1980 331 327 415
YepHseBKa 435 1954—1980 183 180 229
Ilemonanxa 329 1936—1980 428 428. 544
Aubex (Kapa- 550 1954, 1956—1965 221 209 265

Toraf)
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(6accefin p. Byxtapma). Jlns OUeHKH FOJOBHX OCAaAKOB B BHICOKOTOp- .
HOl 30He MPHMEHeH MeTOX KOCBEHHOrO pacueTa HX BENHYHH, IIPEAJIO- |

xerunit A. H. Kpenm u B. T. XonakosuM, H. C. Cocenouim [5]. B .
MM : .
3000 a) ~ J) R
- 7 2
2000
-
1000} 2%
. ) , \ - -
[ T M S U |
a 50 2,0 300 50 20 30 Zmy
Puc. 1. I'pagnk nameneHus ocankop (x), croxa (y) u ucnapenus (E) e
C BHCOTOA MECTHOCTH: S
a — B cyMMapHoM Oaccefine pex Yiab6a, Y6a, TyprycyHn; 6 — B Gaccefine
'p. Byxtapma .
Tabauya 2
Cpennn#t mHoroseTHu# cxofl 0OCAAKOB N0 RAHHHM CYMMAPHHX OCAAKOMEPOB P
i Cpeanni MHOrosernuft Henpasaennoe cpextiee
N ocanxomMepa Z KM caoft OCanKoB, MM  [MHOFOZETHeE SHAUEHHE
OCcankoB, MM
Baccefiu p. Benas Bepeas
1 2,740 992 1091
2 2,000 1307 1438
3 2,080 1032 1135
4 2,190 . 890 979
5 1,600 787 866
6 1,700 725 797 °
7 1,300 575 632
Baccehn p.Capum-CaxThH
1 2,300 890 979 e
2 2,520 843 927 :
3 2,350 826 909
4 2,450 ' 985 1083
5 1,830 512 563
Baccefin p. Yas6H ]
1 1,770 1677 1845
2 2,650 1441 1585 T
2-a 7 2,650 1338 1472 ©
3 : 1,600 1544 1698 &
3-a 1,600 1402 1542 '
4 1,900 1370 1507
5 1,280 . 1338 1472
6 1,550 1063 1169
7 1,200 | 1772 : 1949
9 2,110 - 1071 1178
10 2,000 1979 2174
- 39
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COOTBE€TCTBHH C 3THM METOAOM roaoBass CyMMa OCaJlKOB Ha BHCOTE ¢Hp-

HOBOH JIHHHHM NPHHSATA PaBHOH CHero3samacaM, BeJHYHHA KOTOPHX oOlpe-

AeNndAeTCd KaK NPOH3BEAECHHE roJ0BoOMH CYMMH, IOJIOXHTE/JbHHX TEMIIE-
Ta6auya 4

TonpaBku K H3MEpeHHBIM FOAOBHM CYMMaM OCAJIKOB

Beanuuna

Meteocranuss Z KM MONPaBKH

JleHnHOropck 0,809 1,23
. - ¥Yerb-Kamenoropex 0,285 1,30
}- i i Byxrapma ; 0,373 1,28
T Katon-Kapara# ! 1,081 ' 1,29
3HpAHOBCK 0,457 1,18

paTyp Bosayxa Ha KoabduuueHT crauBaHHs (MM/°C). 3aBHCHMOCTH
x1=f(2) BawOT BO3MOXKHOCTb ONpeJeJHTb TNPHOJHKEHHbE 3HAYeHHS
rOAOBHIX OCAaJKOB AJ OTAEJbHHX BHICOTHHX 30H H HX CPeJHHH CJIOH B
peuHnx GaccefiHax, a TaKxXe NO3BOJSAIT NPOCJEAHTL H3MEHEeHHe rpa-
JHEHTOB OCaJlKOB C BHICOTOH MeCTHOCTH. ['paflHeHTH H3MEeHAITCA B
npegeaax 700—900 mM/kM B GacceifiHax pek ¥Y6a, Yas6a u 300—
500 MMm/kmM B GaccefiHe p. ByxTrapma. 3aBHCHMOCTH CpeiHero rojoBOro
cToka Y OT cpeiHel BHICOTH Z TO-

AT JyyeHH JJs TeX Xe paiOHOB
10 (puc. 1). HcnonbsosanHe ajas mno-
CTPOEHHSl 3aBHCHMOCTH y={(2)
CTOKa MaJHX peyHHX 6accefHOB H
€ro BeJHYHH C JONOJHHTEeJbHHX
naouwanei, oOnpenejeHHHX s
«BJIOXXEHHHX®» BoAoc6OpOB, Hdaer
gal—1 1+ 1 1 1 | | OCHOBaHHe nosarate, uTo OHa B XO-
0 70 20 30 Zww CTATOYHOH CTENEHH OTpakaer 30-
Prc. 2. Hamenenne xosdnbuuneﬁroa cTo- HaJLHOCTH CTOKA, ~OGYCHOBIEHHYIO
K8 C mercOTOR MECTHOCTH: KJIHMATHIECKUMH daKTopamu. ITO

1 — B cymmapHoM OGaccefiie pex VYanla, B onpeneneHHou Mepe non'raepxma-
¥Y6a, Typrycys; 2 — B OGacceine p. Byx- €T XOpolllee COrjacoBaHHe 3Haue-
Tapua HHH CTOKa, MOJYYeHHHIX ¢ MOMOUIbIO
3aBucHMOCTel x=f(2) u wuabawo-

JAaBIUHXCA B 3aMHKaIOLUIHX CTBOpPax pedHHXx ©GaccefinoB. [paaneHTH
cToka B GaccefiHax pek ¥Yab6a, Y6a cocraBasior 1000—900 ‘MM/km, a B
6accefiHe p. byxTapma OHH H3MeHSIOTCA B npefenax 340—640 MM/kM.
3aBHcHMOCTH x=f(2) ¥ y={(2) NO3BOJHAH C NOMOLILIO YPABHEHHUS
BOAHOro 6ajlaHca 3a MHOTOJIETHHH NepHold x—y=FE onpeaeauts npH-
6/HXXEHHHE CPEAHEMHOTOJeTHHE 3HaYeHHS 30HAJbHOrO HCHApeHHA
E MM. 3aBHCHMOCTb NMOJYYeHHHX 3HAaYeHHA HCINApPeHHS OT BHICOTH Me-
CTHOCTH JJIi paccMaTpHBaeMhx BaccefiHOB npuBeieHa Ha puc. 1. B
Gaccefinax peK Y6a, Yan6a u TyprycyH ncrapeHHe 3aKOHOMEPHO yMeHb-
waercs or 580 MM Ha Bmcote 0,3—0,5 kM 0 40—80 MM Ha BHCOTax
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Gosee 2,5 kM. B Gaccefine p. ByxrapmMa HcnapeHHe H3MeHseTcs OT
300—350 MM Ha BHcorax 0,3—0,5 xm a0 40—120 MM Ha BHcorax 6o-
aee 3,0 KM.

Kos¢pdpruneHTH cTOKa B HH3KOropHHX 3oHax (0,3—0,5 kM) pac-
cMaTpHBaeMuXx Gaccefinax paBHH 0,3—0,4. C Bo3pacTaHHeM BHICOTH
OHH 3aKOHOMEpPHO YyBeJHYHBalOTCA, npHOJAHXKafch Ha BHcOTax OGojee
2,5 KM K egHHHLe (pHC. 2). )

B 3akaloueHHe cjefyeT OTMETHTb, YTO MOJy4YeHHHe Ppe3yJbTaTH
ABASAIOTCH NpefiBapHTeNbHHIMH. [lAsi HX yTOYHeHHS B JaJjibHeHlleM Le-
J1ecoo6pa3Ho HCMoJb30BaTh MeTOA AH(PdepeHUHaNbHOrO aHaJaH3a THA-
pOMeTeoposIorTHYeCKHX npoueccoB [5]. 3HauxTesbHHE TPYAHOCTH MNPH
BHINOJHEHHHU OOsiee JeTasJibHHX BOAHOOAJAaHCOBHX HcCJeJoBaHHi obyc-
JIOBJIeHH cJaa60# THAPOMETEeOPOJIOrHYECKOH H3YYeHHOCTbIO BBICOKOrop-
HBIX paiOHOB. '
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C.\X. ZABJIETTAJIHEB

O CTATHCTHYECKHX MOJAEJAX
MECAYHOI'O CTOKA PEK, MNOJIYYEHHBIX
METOOM KAHOHHYECKOIO PA3JIO)KEHHA

B Hacrosiulee BpeMsi NPH NMPOBeJeHHH Pa3JHYHHX BOJHO3HEPreTH-
eCKHX M BOLOXO3SIICTBEHHHX PacueToB LIHPOKO HCHOJb3YIOTCS CTATH-
CTHYECKHe MOJeNH DeYHoro croka. IIpefnoxKeHO MHOXKECTBO MeTOHOB
moneaupoBaHus. ITo HalleMy MHeHHIO, OXHHM H3 HauGoJiee PaLHOHANb-
HBIX IBJISAETCA METOJ KaHOHHYECKOrO Pa3/ioKeHHs. ‘
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B pa6orax {1, 2] paccMoTpeHa BO3MOXKHOCTb MPHMEHEHHS MeTOoAa
KaHOHHYECKOro pasJIOXeHHsi A MOJeJHPOBAHHS PEYHOro CTOKAa B OX-
HOM HJIH HeCKOJIbKHX CTBOpax oZHoBpeMeHHo. [IIpu 3ToM cay4yahras
¢yuxuus Q(f) B AHCKpPEeTHOM psijie TOYEK NpeACTaBAseTCA JHHEeHHOH
KOMOHHalHeH HeKOpPeJTHPOBAHHHX CJyYaAHHX BeJHYHH

QB)=my (t)+ ; %, (6) (1)

rae m, (t) — MateMaTnyeckoe oxuiaHue mnpouecca Q. Vi, Vo ..,

V., — HekoppelHpOBaHHHe cayuyafiHHe BeJHYHHH, MaTeMaTHYeCKHe
OXHAAHHA KOTOPHX PaBHH HYJI0; @;(!{) — KOOpAHHAaTHBHEe (QYHKUHH.
. AnanornyHas ¢QopMyJsia npHMeHsieTcsl H JAJs MHOTOMEDHOTO KaHO-
HHueckoro pasjoxeHnus [1]. Bo Bcex ciyuyasx sHaueHHs @; (f)  gHc-
nepcin D, onpefensioTcs CHCTEMOH peKyppeHTHHX ¢opmyJa. Ilpu
3TOM HCNMOMb3YIOTCH JaHHHE KOppesLHOHHHX MOMEHTOB.

®opmupoBaHHe KO3(Q(QHUHEHTOB pa3jioXeHHs V, NPOH3BOAHTCS MO
TabJHLe KOOPAMHAT HHTerpajbHHX KPHBHX pacnpefenenusi [THpcona
tHna III BxogoM B Tab/iHLy BeJHYHHH KO3(DHIHEHTa ACHMMETPHH H

X-X
BEPOSITHOCTH. B pe3ysibTaTe HHTepNOASLUHH nosyyaercs A X, = —
i

Kosboduunentn V; =AX, V' D;

3uauvenus V, B @, (¢) MOryT 6HTbH KaK NOJOXKHTEJbHHIMH, TaK H
OTpHUATe/bHHMH (JAaxe KoMIJekcHHMH). IlpH ompeaeneHHHX couye-
TaHHAX KX 3HAaKa M [MOBHIIEHHHX 3HaueHHax V, H @ (f) cymma

n
> v, 9;(f) c OTPHUATENLHHM 3HAKOM MOXeT CYyUIeCTBEHHO IPeBH-
=1 ’

CHTb my, (¢), 9TO N0 BHpaxeHHio (1) NPHBOAHT K NOJYYeHHIO OTPHIA-

TeJbHBLIX YHCeJA. DTOT HeJOCTaTOK MeToAa OCOoGeHHO MpOosiBAseTcs NpH
HEeGOJIbIUINX 3HAUYEHHAX my (¢) M OOJIBLIHX JHCIEpCHAX D;, noatomy

JaHHH aaroput™M GOpMHPOBaHHSI V,; Hesb3si HCNOJbL30OBAaTh Ha peKax
Ka3aXCTAHCKOro THIA, HMEIOLHX 3HayHTeJbHbHe KO3 (PHIHEHTH BapHa-
IHH MecsyHoro ctoka. [IpakTHueckoe NpHMeHeHHe MeTOAA, NO-BHAHMO-
My, orpaHHuHBaercs 3HaueHusmu C, <0,4--0,5, yTo xapakTepHo AnA
MHOTHX TOPHHX peK. BTopoil HeJoCTaTOK MeToAa CBsI3aH C XKECTKHM
3anaHuem cooTHoweHus C;=2C,,.

YKa3zaHHBe HEAOCTaTKH MOTYT OHITb ycTpaHeHH, ecjaH popmyay (1)
HCIOAb30BaTh /S MNOJYYeHHs HOPMHPOBAHHHX HOPMaJbHO Dacrpefe-
JIEHHBIX CJYYaHHBIX BEJHYHH C 3aflaHHOH KOppeJsilHed ¢ NocjelyolleH
HX TpaHcopMauHer B pacnpelesieHHe, OTJHYalOeecss OT HOPMaJibHO-
ro. B sTom ciayuae nocnegoBaTeNIbHOCTb MOJENHPOBAHHSA CBOAHTCA K
caelyiollemy: ’

1. BBoA HCXOAHHX AAHHHX — peaJsiH3aliHsi MeCSYHBIX BEJHYHH CTO-
Ka u tabauun K(P, C,) nns pacnpenenenuss C. H. Kpuukoro u
M. ®. MeHKensi pH COOTBETCTBYIOILHX COOTHOWeHHAX Mexay C, u Cg;

2. BouHc/ieHHe MaTeMaTHYECKHX OXHAAHHH, AHCNEPCHH H MATPHIIK
KOppe/silHOHHHX MOMEHTOB;
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3. BuuyHncieHHe KOOpAHHAaTHHIX (YHKUHA H HAHCNepPCHA CAyYaHHHX
K02pPHUHEHTOB;

4. [TonyyeHne HOpPMHPOBAaHHO HOPMAJbHO pacnpefesNeHHbX cayyaf-
HBHIX YHCEJ C 3a/laHHBIMH CTAHAaPTHHMH OTKJIOHEHHSIMH 0 H HYJeBHMH
MaTeMaTHYeCKHMH OXHAAHHAMH. DTa onepauHs BHIMOJHAETCA € MO-
Mollblo ctaHAapTHo# noanporpammul CAUSS H3 wmaTteMaTH4Yeckoro
o6ecnedenns IBM EC-1022;

5. MoaennpoBaHHe BeJHUYHH CTOKa IO Bupa)KeHHio (1) H HOpMHpoO-
BaHHe HX NyTeM JeJeHHs Ha CTaHAApPTHHE OTKJIOHEHHA HCXOAHHX
PALOB;

6. O6paiuenne k cranfapTHoii nognporpamMe NDTR ¢ ueanio noay-
YeHHs BEPOSITHOCTH liePEMEHHBIX, YCTAHOBJIEHHHX B IyHKTe 5; '

7. IlepeBoa HOpMaJbHO pacnpele/eHHHX CAy4YaHHHX YHCEJa B HH-
tepBase (0—1) ¢ nomoubio JNHHEAHOro npeo6pa3oBaHHs B HOBHH HH-
tepBaa (0,001—99,9), kak aTo pekomenayercsa B [3]:

P=2"2z+c—a=99,899 240001,
rae [a—b] — ucxomuuwit untepsan [0—1], [c—d] — npeo6pasoBaH-

Huit HHTepBaa [0,001—99,9];

8. Bxox mo noJy4yeHHHM 3HaueHHAM 00ecHeyeHHOCTH B - TabaHLy
TpexnapaMeTPHYECKOro raMma-pacnpejesieHHst Npu 3ajgaHHnx Cy, H
C,/C, ¥ BHUHC/JeHHe MOAYJbHHX KO3 (HLUHEHTOB CTOKA NyTeM HHTep-
AOJAUMH TabJHYHHX 3HayeHHH Aas HcxoaHwx C,, P. ns atoro He-
MONb3YeTCH HHTEpPNOJALHONHAA ¢opmyaa HbioToHa ¢ HepaBHOMepHHM
warom [3];

9. OueHKa TOYHOCTH mapameTpoB MoAeaHpoBaHus. Ilpu aTom aocra-
TOYHO HMETb JIHIIb 3HAUeHHs KO3 (UL HEHTOB aCHMMETPHH.

Mozenp KaHOHHYECKOIrO pasJjiOXXeHHs COXpaHsieT MaTeMaTHYeCKHe
OKH/JaHHS, ANCIIEPCHH H KOPPEJISIHOHHYI0O MaTpHLy [6].

Dycrs m g (), Q(fx) — BexTopa, npeacrasasiollne co6olo cpex-
Hee H (aKTHYECKOe 3HaueHHe CTOKAa R-ro HHTepBasa BpeMeHH. Toraa
ai060# k-fi BekTop npouecca Q(f) c yuetom ypaBHeHus (1) Moxer
OLITH 3alHCAH!: .

Q)=m, (tk)+§:- Vit + Vi @)

[puMeHHB omepamHiO MaTEeMaTHYECKOTO OXHIAHHA K PaBEHCTBY
(2) ¥ yydTHBafi, 4TO MaTeMaTHYeCKHe OXHAaHHL Vi, V, paBHH Hy0,

HalizeM
Q (tle) = mQ (tk)' (3)

YpaBHere (3) nokasniBaeT, 4TO MOJe/]b COXPaHSAET CPefiHee.

Uro6H 10Ka3aTh COXpaHeHHe AMCIIEPCHH, NepeHeceM mg (f) B Je-
~ BYIO yacTb ypaBHEHHs (2) ¥ BO3BEAEM PA3HOCTb B KBaApaT
r—1 i1
QRE)—ma@))= Viloi@l'+23 ViVio, )+ Vi (4
i=1 =1
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I1puMeHHB onepanHIO MaTeMATHYECKOrO OXHAAHHA H YUYHTHBAS, 9TO
AJIS HeKoppeJHpOBaHHHX nepeMeHHux M [V, V,] =0, u3 (4) nonysnm

D@=3 (%) D,+Dy

lIa.nee HMes B BHAY, YTO
Du—KQ (e t)— Z [‘Pi N D,

onpeaeanm D(Q)=K, (¢, 1, ).
Cnoco6HOCTh MOJENH BOCHPOH3BOAHTL KOBaPHALHOHHYIO (KOppe-
NAUMOHHYIO) MATPHLY MOXHO TIOKasaTh, paccMaTpHBasi ABe JIio6GHe

KOMIIOHeHTH npouecca Q (¢), Hanpumep Q(£3) u Q(£3) H, BHUHCIHB LIS
HHX KOBapHalHIO

M{IQ ) —my O] 1Q () —mg ()]} =M {[V, 0, (t)+
+ Vz] [V1 P (ta)'l" V, P (ta)+ Va] } (5)

PackpHB npaByio uacTh BHpaxeHHs [3] H yuHTHBas, 4TO MaTeMa-
THUECKOe OXHIaHHe HEeKOppeJHDPOBAHHHX NePEeMeHHHX DPaBHO HYJIO,

NOMYqHM
K[Q#)Q (ta)l =, (£) ¢, (ts) D+ W!/(ta) D,. (6)

IMoacrasus H3BecTHOE 3HaYeHHe PYHKUHH

Ps (ta)='L% [K({ts ts)— 4, (tﬁ) ¢y (¢) D]
B (6), 6yaeM HMeTb ,
K{Q ), Qita)l =K, (¢ ts)-

B oGuwem cayyae ¢0pMyJ1a (5) sanucu'sae'r;x
M{[Q@#)—my®)] [QE)—mqy )]} = |
=M {[(’g: Ve (te)+ Vk><§: Ve (t)+ Vj>]}

K=[Q) Q)=
k=1
— 121 ¢, (¢2) 91 (¢)) Dy 49, (¢5) D, mpu 1 <i < j,
P (¢7) Dy mpu i=1.

HIH

)

Ecau B (7) noacTaBHM COOTBETCTBEHHO NPH 1<l< j H i=1 usBecr-
HHe 3HAYEHHS

o )= [K (tot)— z w0 ) 0, ) D,]

AR ‘E
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TO NOJYYHM

K[Q(), Q)] =Kyt th),
K[Q (tl)’ Q(tl)]=KQ (tn £y), ; '

H

Takum 06pa3oM noka3aHo, 4TO CMOJeJHPOBaHHHE PAAH, NMOCTPOEH-
HHE C MOMOLIBIO MOAENH KaHOHHUYECKOTrO Pas3JOXKeHHs, H HabJIofAeHHHEe
pPAOB HEOTIHYHMH II0 MAaTeMaTHYECKOMY OXHIAHHIO, JHCIEPCHH H
KOPpEeJSLIHOHHOM - MaTpHlie. DTO IOJOXKEHHe IMPOBEPeHO Ha INpHMepe
pek M. Aamarunka, Hapwn, Kyaynna u Coun, pacnosoxeHHHX B pas-
HBX reorpaHyeckHx 3oHax. IIpH Mone/HpOBaHHH psAOOB HX AJHHA
npuHHManace pasHoit 100, 300, 500, 1000, 2000 km.

B ta6a. | npuBegenn HopMH Q u xo03dpduuueHTH Bapuauuu C,
cpelHeMeCAYHHX PacXOAOB BOAW AJs HaOJIIOAEHHHX H CMOJAEJHPOBAH-
HHX psgoB pek M. Anmartunka u Kyaynna. CpaBHeHHe CTaTHCTHYe-
CKHX XapaKTeDHCTHK MOKa3hiBaeT YAOBJETBOPHTEJNbHOE COBNAJAEHHE HX
Jaxe npH AauHe pana n=100. YBesHuUeHHe NPOAOJKHTEIBHOCTH HCNH-
Tauuit 10 n=2000 He NPHBOAMUT K CYLIECTBEHHOMY H3MEHEHHIO BEJHUYHH
my, Co. ‘

B Taban. 2 npuBefeHH TPeyrojbHbhie KOpPpeJsLHOHHHE MaTpHIH
cpeiHeMeCAYHHX PacxofoB BoAHW p. M. AnMaTHHKA A HAGJIOAEHHHX
H CMOJe/IHPOBaHHHX PSAOB, IPHYEM NepBasi CTPOKA BepXHeH TPeyrodb-.
HOH MaTpHLB COOTBETCTBYeT HabJIIOAeHHHM psAaM, BTopas CTpPOKa
3TOM Xe MaTpHIH, NlepBas H BTOpas CTPOKH HHXHEH TpPeyroJbHOH MaT-
PHUB — CMOJe/HPOBAaHHKIM pAJaM COOTBETCTBEHHO NnpH n paBHHM 100,
300, 1000. aHHbie Taba. 2 MOKa3WBAIOT BO3MOXHOCTb COXPaHeHHS
KoppeasiunoHHOA MaTpuusl. IIpu 3ToM Mannle 3HayeHHs KO3dPHLHEH-
TOB KOppeJsMH HEeCKOJbKO Jydlle BOCNpoH3BoAsATcs npu n=300 H
1000, yem npu n=100. OgHaKO ecJH AJHTEIBHOCTb CMOAENHPOBAHHHX
pagoe npesumaer 300, TO BJAAAHHE NPOAOJKHTENBHOCTH HCINHTaHHA
CTAHOBHTCSl HECYLLECTBEHHBIM. .

AHasiorHYHHeE pe3yJbTaThl NOJYYeHH JJis BCeX PaCCMOTPEHHHIX peK.
DKcnepHMeHTaJbHble HCCAeJOBaHHS NOATBEPXKAAIOT COXpaHeHHE H KO-
ap¢puunentToB acimmerpun C;. B oTiHuyHe OT APYTHX CTaTHCTHYECKHX
XapaKTePHCTHK JJi HX BOCIPOH3BOACTBA Tpe6yeTCsi OTHOCHTEJbHO
60J1bllIoe YHCJAO HCNBITAHHH. YAOBJIETBOPHTEJIbHOE COBNajeHHEe 3Havye-
auit Cs -Ha6MIONEHHBIX (Iré{mHmoe cootHowenne C,/C,=1+6) H cMo-
AeNHPOBaHHKIX PAAOB p. M. AlIMaTHHKH He3aBHCHMO OT C, HMeeT MecTo
npu n=300, Bo Bcex oOcCTajJbHHX DAacCMOTPEHHHX cJay4asix — MpH
n>500. Oas n=100, B oTAelbHbBle 'MeCSUH OHH MOTLYT CHJBHO OTJH-
yaThCs. Pe3yJbTaTH pacyeToB IO YeTHpeM peKaM MpeACTaBJeHH B
Taba. 3.

‘HsBectHo [4, 5], uTO H3MeHeHHe Hayaja THAPOJOrHYECKOro roja
NPUBOAHT K H3MEHEHHIO CTAaTHCTHYECKHX XapaKTepHCTHK croka. Iloaro-
MY, €CTeCTBEHHO, BO3HHKaeT BOIPOC, KaK 39TO NOJOXKEeHHe CKa3hBaeTcs
Ha KOOPAHHATHHIX (PYHKIHAX H CMOJEJHPOBaHHHX 3HAUEHHSAX THAPO-
rpada cToka MeTOAOM KaHOHHYECKOTO Pa3JIOXKeHHS.

OT u3MeHeHHs HayaJsa rofia 3aBHCHT MOCJIeJ0BaTeJbHOCTh PacmnoJio-
JKEHHs CTATHCTHYECKHX XapaKTEPHCTHK CTOKAa. DTO CyLIECTBEHHHM O06-
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.pa3oM cKasmBaerca Ha D; u ¢; (). 3aBHCHMOCTb KOOpAHHATHHX
GYHKUHA OT BHOOpA HCXOAHOrO BEKTOPa XOPOLIO MOXKHO NpPOCHEeAHTH
Ha npuMepe p. M. AJMaTHHKH. 31ech 3HAUHTeJbHO H3MEHSETCs KakK
a0bCoMIOTHOe 3HauyeHHe, TaK H (GOpMH KoopAHHAaTHHX ¢yukuui. Ha
p. M. AsMaTHHKe MaKCHMajbHHe 3HaueHHs @, (f) koaebawrcs or 1,5
no 3,0, a Ha p. Kyaynma — or 1,3 po 117. Ilpu otcuere Hayasa roga ¢
1 anpesnss oHH HMeIOT 60Jiee yNOpsAJOYEHHHH BHJA C NJIAaBHHM CNAaJOM
(puc. 1). ITogo6Has 3aKOHOMEPHOCTh YCTaHOBJeHa Ha Bcex pekax Ka-
3axcTaHa.

Hns p. Coun oTMeueHHasi 3aKOHOMEPHOCTh He oGHapyxeHa. 3Haye-
HHS KOODAHHATHHX (YHKUHA BO BCeX CAyYasfX MOJNYYHJIHCH HeGOJbILIH-
MH, 4TO, BepOTHO, 00BbsiICHieTCS CJa6GOCTbIO CBA3H MEXJAY pacxolamH
CMeXHHX MecsilleB, IPHYEM CriaakeHHas dopma ¢yHKUHH Habawojaer-
cs NpH HavaJie roga c | suBapsa u | okTa6psa (puc. 2).

Craaxennywo ¢opMy OyHKUHH @;(f) yHOGHO aNNpOKCHMHPOBATh
aHaJHTHYECKHMH BHIDAXKEHHSIMH. DTO BAaXXHO JJIsi 3KOHOMHH ONepaTHB-
Holt mamsatH DBM, ocobeHHO B cayyae MHOrOMEpPHOrO KaHOHHYECKOIrO
pasnoNKeHus.

Hccnenosanus nokasanu (ta6ia. 4), 4TO NpHU OJHHX H TeX XKe HCXOA-
HHX CJyuyaHHBIX YACJaX BHOOp Hayaja roja He CKa3HBaeTCd Ha Cpej-
HHX H Ko3(¢HIHeHTaX BapHalUUH CMOAGJHDOBaHHHIX pHAAOB, T. €. He
3aBHCHT OT H3MeHeHHA D; H @; ({). Dto HabiiofaeTcs AAs BCeX pac-
cMOTpeHHHXx pek Aaxe npH n=300. B To xe BpeMss k03)pPHUHEHTH
acuMMeTpHH npH n=300 cywectBeHHO H3MeHsiOTCH. ONHAKO €CJaH N
yBeanuHTs Ac 1000 ser, BHGOp HavaJsia rofia He BJIHSET Ha 3HaYeHHS
C;. JDKcTpeMajbHHe 3HaueHHS CMOAEJHDOBAHHHIX PSJOB TaKXe He
YyBCTBHTEJIbHB K H3MEHEHHIO HayaJja roja.

Jannbie pex Coun u KysnyHaa mokaseBaloT, YTO JIHIIb B OTAENbHHX
cnyuasx {(npy C,>0,8+1,0) MakcHMalbHHE pacXOAH MOTYT CYLIECT-
BEHHO MEHSATbCS.

M3 H3/102K€HHOrO BHTEKAIOT CJeJyIollHe BHBOAH:

1. Ucnonb3oBaHHe HOpMaJbHO pacHpelesieHHHX CJAy4YaHHHX mocne-
JOBaTeJbHOCTeH ¢ AasbHelllell HX TpaHchopMaluHed B 3aflaHHBI 3aKOH
pacnpejesieHHsl NO3BOJSET HCKJIOUHTb BO3MOXHOCTb NMOSIBJEHHS OTpH-
LaTeJbHHX CMOJE/JIHPOBAHHHX NlepeMeHHBIX.

2. Mojesb KaHOHHYECKOr0 PasJIOXKeHHs HaHJYy4dUIHM o6pa3oM Co-
XpaHsieT 3aJaHHHeE NapaMeTpH — CpelHee, JHCIIEPCHH H KOPpeJsLHOH-
HYIO MaTpHLY.

3. Insi npoBepKH COOTBETCTBHS HCXOAHHX H CMOJEJHPOBAHHHIX
PALOB JOCTATOYHO BHIYHCJHTL JIHIIL KO3GD(HLHEHTH aCHMMETPHH.

4, ViaMenende Hayasia roja CyIleCTBEHHO BJIHAeT Ha abCOJIOTHHE
3HauYeHHd U GOPMH KOOpAHHATHHIX PyHKUHHA. OHO He CKa3nBaeTCs Ha
CTAaTHCTHYECKHX XAPAKTEDHCTHKAaX CMOJEeNHPOBAaHHHX PAAOB. JDKCTpe-
MaJibHHE 3HaueHHS MNOJYYeHHHX peajH3alHA TakXXe MaJo YyBCTBH-
TeJIbHH K H3MEeHEHHIO HayaJia rofa.
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0. B. ME3BEHIEBA

NMPOTHO3 OB bEMA MOJIOBOAbA HA IPUMEPE
CAJIAHPO-KY3HELLKOIO ME)KO1YPEYbSI OBb—EHHCER

OGHYHO NPOrHO3 BeCEHHero CTOKAa OCEOBBIBAETCS HAa aHa/lH3e THA-
pPOMETpPHYECKHX NAHHBIX H YBJAaXXHEHHOCTH OCEHHe-BeCEHHero nepuHoia
[2—4, 6, 9]. [Ipx 3TOM BO3HHKaeT TPYAHOCTb B ONpelelleHHH PecypcoB
yB/aXXHEHHS HelMoCpeICTBEHHO peyHhX GacCedHOB B CBA3H C HEJAOCTa-
TOYHOM T'YyCTOTOH CeTH NMYHKTOB Ha6JIIOJeHHH.

Psapom uccaenosareneii [1, 5, 7, 10] npr paspaboTke MeTOJAOB NpOr-
HO3a oGbeMa BeCEeHHero CTOKa HCMOJb30BAHW 3aBHCHMOCTH B BHJE
3KCIIOHEHTH

Y=H—P,(1—e ") 1)
HJIH rnnepdo.nﬂqecxoﬁ TaHIeHCOHAN
Y=H—P,th-2L, ' @)
P,

rae Y — caoit Becendero croka, MM; H=X4S — cnoli BogonosauH,
MM; X — OCajiKi 3a MEPHOX CHErOTASHHA H B MepPBHE AHU MOCJIE CXOAA
cHera, MM; S — cHero3anace, MM; Py — BOJOyAepKHBallasi eMKOCTh
peuHoro 6acceffHa, HHTerpaJibHO YUYHTHBAIOWLAs HClapeHHe, HHQHIb-
TPaUHIO, a TaKXKe FHAPaBIHYecKHe ycaoBust GOPMHPOBAHHSA CTOKA.

Ilpusenenunie ypaBHenus (1), (2) TeopeTHueckH 06OCHOBAHH IJs
cjayyass PaBHOMEPHOrO NOCTYMJIeHHS BOABl MO BCeH IJIOMIAAH PEYHOTO
GaccefiHa, B neHCTBHTENBHOCTH C/OM BOAONOLAYH H €ro COCTAaBJAIOLIHE
He NMOCTOSIHHH MO MJolanu 6accefHa, a U3MEHSIOTCS OT TOYKH K TOY-
ke [5].

B otanune oT 3THX MoJesieli HAaMH HCNOJb30BaHA rHNep6oJHYecKas
KpHBasi n-ro mopsiaka

P \-nT1—1n
Y=H—P0[ 1+(—°) ] : 3)
H . .
rae OCHOBHRIE napaMeTpH TE Xe, n — napaMeTp, y‘lHTHBalOIIIHﬁ THAO-
paBJIHYeCKHe YCNIOBHA (OPMHDPOBAHHA CTOKA (LIEPOXOBATOCTH H YKJIOH
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MecTHOCTH [8] ); Py — BeNHUHHA, XapaKTepH3YIOIAA CTOKOPeryaHpylo-
Iy10 cnoco6HOCTb JaHAwadTa, MM.

CpenHee MHOTOJNETHee 3HaueHHe Py, pacCYHTHBaJoCLb Nno QopMyxe
(4), nonyuyeHHON! H3 BHpaxeHHs (3):

v Yiy_vi \™" ~lin )
Po=Xy wll1——=—) —1 ' “

Xx—-1v
rae Xy_,y — CPelHSISt MHOFOJIETHSSl CyMMa OCaiKOB 3a NMEpPHOX OK-
TA6pp — anpenb, MM; Yiy_yi — CpeAHHA MHOroJieTHH# CTOK 3a an-

penb—HIOHb, MM.
Pacyetn Py GHAK BHNONHeHH - A 188 MeTEOPONOrHUECKHX MYHK-
TOB H3y4aeMo# TeppHTOpHH. Mcxoaube JaHHHE O BECEHHEM. CTOKE B TOY:

<
L ~ e
% 5
L/ -
-, x4
Hobocuduper il
(J Q’\ 1A
\ D Vi
r.
[
IRSH
IRHE
H
baprayn O o
N WA

Kapra usonnnnft cpegneft MHoronetHei crokoperynnpyiomeft cnoco6-
HOCTH JaHAmadra Py MM

Kax ObJH NOJYYeHH C NOMOIUBIO pacuera CPeJHHX MHOTOJIETHHX BOJ-
HHX 6a/JaHCOB NO METOAY THAPOJOro-KIHMaTH4YeCKHX pacyetos [8]. B
OCHOBE 3TOTO0 MeTOJa JIeXXHT COBMECTHOe pellleHHe YPaBHEHHH BOAHOrO
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H TemaoBOro 6ajJiaHCOB ¢ NPHHATOH HeJHHeHHOA MoZAesbi0 YOLIBaAHHA
BJIAXKHOCTH NMOYBH N0 ray6HHe. PacyeTH BOAHBIX 6a/laHCOB NPOH3BOAM-
Jauce Ha DBM «Munck-32».

[Tonyuennsie pe3ayabTaTh pacueToB Py 06061leHH B BHAe CXeMaTH-
YecKOo#i KapTH H30JHHHH CpeJHEro MHOroJeTHero 3HaueHHs P, (pH-
CYHOK).

Xapakrep pacnpelle/leHHs H30MHHHH P, yKa3niBaeT Ha H3MeHEHHe
CTOKOperyJHpYyolWeR cnoco6HOCTH nanAmadTa ©T PpaBHHHHOH 4acCTH
TEpPHTOPHH K ropam ¢ 220 1o 60 Mm. BHaensiores Bo3BHIIEHHBE paH-
onn CaslanpcKoro Kpsxa co 3HayeHHAMH Py=160~+ 180 MM u KysHel-
Koro AJsaTtay co 3HaueHHsAMH Po=140-+ 160 mMM.

3HayHTebHO YMeHbLUAlTCA 3HaueHus P, B B Xakacud, paHoOHe,
npuMnikaiomeM K Baxp. Kpacuosipckot '3C. 3to obycioBneHo He
TOMbLKO XOpolliefi IPEHHPOBAHHOCTHIO, HO H HEBHCOKHMH CyMMaMH arT-
Moc(epHHX OCaAKOB paiioHa XaKacCHH.

Ta6ruya 1

XapaKTepHCTHKA TOYHOCTH PACYETHHIX 3ABHCHMOCTER

llu(cno cny‘uen), %
B fipefenax
U P P S Yucao

3oma ure[:;‘u ° Jhep | S Mn - 'rtxl,ex PocpN

S 158 2S
I 220250 235 49 0,08 720 900 960 50 11650
Il 180—220 200 76 0,122 676 85 959 74 14948

I 140—180 160 8,4 0,098 656 875 969 32 5152
IV~ 100—140 120 4,1 0,058 70,8 87,5 1000 ~ 24 2978
\4 50—100 75 27 0,170 87,5 875 875 8 592

ITocne pa3GuBKH TepPHTOPHH HAa 5 30H MO HHTepBanaM P, u onpe-
Ae/leHHs ero CpefIHHX 3HAYeHHH NI KaXKAOH 30HW ObIM BHYHCAEHH -

snavenus Yiv_vi no popmyne (3) B 188 nynxkrax. 3HayeHHs cpelHe-
KBajApaTHYeCKOA OWHGKH pacyera cToka S maHu B Ta6u. 1. [Iag xax-
no# 30HW B mpedenax 2S Habaionaercs Gosee 87,5% Bcex cayvaes.
Owun6ka uameusercs or 0,058 po 0,17.

Cpennee no Bceft HCclefyeMOH TePPHTOPHH 3HaueHHe P, paBHO
188 MM.

YYHTHBAsE OGHYHYIO TOYHOCTb HCXOAHHX NAHHHX, HCIOAb3yeMHX
JJIST TIOROOGHOro BHIAA NMPOTHO30B, MOXKHO CHEJaTh BHBOJ O JOCTATOYHO
BHICOKOH TOYHOCTH ‘pacyeTa BeCeHHEro CTOKa 3a CPefHHH roj NyTeM
NpHMEHEHHs Jla’Ke CPEJHHX 30HAJbHHX 3HAUeHHH Py.

Bennunna Py,"kak BHAHO H3 (GOpMYJIH (4),'He SIOCTOSHHAA H H3Me-
HsieTcs roA OT roAa. Ho B CBASH C H3/I0XEeHHHM MOXHO NMPEANOJOXKHTD
BO3MOXHOCTb HCIOJI30BAHHA CPEJHHX MHOTOJIETHMX 3HaueHHit P, nng
pacuera BeCEHHEro CTOKa KaK IJIf CPeJHero roja, TaK H 3a Jdi06oi
KOHKpeTHH TOA. J1/si MpOBepPKH STOR rHroTe3H B 30 MeTEONMyHKTax
HCClleyeMOR TePPHTOPHH MJs 44-N€THHX pPAROB 3HaueHH# Xyx.iv ¥
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Yiv—vi 6BH onpejesieHH MX CTaTHCTHUecKHe napametpn C, u C; 310
N03BOJIHJIO MOCTPOHTh KPHBHE 06ecneyeHHOCTH NMpPHBeJEeHHHX BEeJHYHH.
Ho Tak kak npejlliecTByollHe CyMMH OCaJKOB H BeCEHHHH CTOK KOH-
KPeTHOTro rojia — BeJIHYHHH He paBHooOecneuyeHHHE, TO ONpeAesaHThb
BEJIHYHHY H 06eCleYeHHOCTb NPOrHO3HPYEeMOro cTokKa Yiy_yi, P MOXHO
JIHLIb C IOMOWLIbIO KPHBOH 06ecneyeHHOCTH BeCEHHEro CTOKa, MOCTPOeH-
HOH C HCHOJIb30BaHHEeM MNpeJILecTBYIOIIHX OCaAKOB KOHKpPETHOro roja
Xx-1v,, P npu cpelHeM 3HaueHHH peryJHpyolled cnoco6HocTH Py H
NPHHATOrO AJS AAHHHX YCJOBHH (OpPMHpOBaHHS CTOKa 3HauyeHHs Ma-

Tabauya 2

BeposTHocTHME 3HAYeHHS Xy [y, P H YIV—VD P, paccuurannne
Ans Mmeteocranumk BoxorHoe

OGecne4eHHOCTD, %

XapaxTepHCTHKa
|.3 | 5|10|25|50l75 ‘90 |95l97 ‘99
Xy 1y - 549 487 457 413 346 283 226 189 169 157 136
Yiy_y1 10 (3) 322 262 233 192 133 82 44 25 17 13 8
Yiy_vy; no paay 318 267 243 208 155 106 66 37 24 15 2

paMerpa n. PaccunTaHHH# nogo6HHM 06pa3oM cToK 6yneT paBHooGec-
neyeH C OCaflkaMH KOHKpeTHOro roja. B kauectse mpHMepa B Taba. 2
npHBeJleHH BEpOSTHOCTHHE 3HayeHHs Xx_rv, P H Yiy_yi, P, noay-
YeHHHe AJIs MeTeoCTaHUHH BosoTHoe, HX onpeneseHHe NPOH3BOAHJIOCH
N0 CJeAyIOLHM NlapaMeTpaM:

C =0,303; C

=0,763; Xx v =294 MM;

VXx—1v Sxx_1v

C =0,590; C

VYiv—vi SYiy—v1
Py=233 MmM; n=3.

=0889; ¥ ,_,; =116 my;

CpaBHeHHe TIPOTHO3UPYEMOr0 CTOKAa IPOBOAHJIOCH C €XKeroAHBIMH
3HAYEHHSIMH CJIOSI BECEHHEro CTOKa 3a anpesib—HIOHb, PaCCYHTAHHHMH
N0 THAPOJOro-KJAHMaTHYeckoMy MmeTony [8]. Ilpu 3TOM KpHTEpHH TOY-

HOCTH NPOBOAHMHX pacuyeToB — nonajgajd B uurepBan 0,4—0,7. 310
. i [¢]

FOBOPHT O AOCTaTOYHO BHCOKOH TOYHOCTH €XeroJHHX NPOTrHO30B BeCeH-
HEro CTOKa I0 AaHHOH MeTOJHKe.

[IpuBeseHHBHE pe3yJabTaThl HCC/AeJOBaHHH NMO3BOJAIOT CAENATb BHI-
BOA O BO3MOXHOCTH HCIOJb30BaHHSl CPelHHX MHOTOJIETHHX 3HAYEHHHA
Py — cTokopery/Hpyloilied croco6HOCTH JlaHAwiapTa — A/ MPOrHO3a
o6beMa BeceHHero CTOKa 3a MePHOA anpeab—HIOHb C ABYXMECAUHOM
3a6,1aroBPEMEHHOCTHIO 1O aHHBIM O CyMMapHOM YBJIaXHEHHH 32 TNpef-
ulecmyxoumu OceHHe-3HMHe-BeceHHHH nepuop (X—IV), xapaKTepuay-
IOLUHACSH TOH UJIH HHOH BepOSiTHOCTBIO.
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C.II. YHCTAEBA

O METOIOAX PACYETA YPOBHA BOJI bl
- 03. BAJIXAII

Meronu pacyera ypoBHS BOAH 03. Banaxam MOXHO pasfendTb Ha
ABe IPYNNH: 3MIHPUYECKHEe H BOJHO6aNaHCOBHE. B 3MNHpHUYECKHX Me-
TOAAX YpPOBeHb 03epa HAXOAKTCS NO CBA3SAM C THAPOMETEOPOJIOTHYECKH-
MH PaktopaMmH. Psj tTakux cesizedt npesnoxed B. Y. Koposunum [2].
DMnupHYecKHe CBSA3H HMeOT QOpPMaJbHHH XapaKTep H He OTPaXKaloT
¢pu3nyeckylo CymHocTs mpouecca GOpMHPOBaHHS ypoBHs o3epa. Ilpu-
MEHeHHe HX NPaBOMEPHO TOJLKO IJIS TeX YCJIOBHH, AJAs KOTOPHX OHH
OLIH yCTaHOBJIEHH. ‘

BonHo6asaHCOBHE MeTOAN OCHOBAHH HAa PEIIeHHH YDABHEHHS BOX-
Horo GasaHca. B cBolo ouepenp, BOZHOGaJIaHCOBHE METOAH MOLpPA3je-
JASIOTCA Ha KaJIeHAAapHHH H BepoATHOCTHHH. Kasenpapuui Mmerop 6a-
3HPYeTCs Ha MPOrHo3e 3JEMEHTOB BOAHOro GaJjaHca B KaJleHJapHOM
NOCNEeOBAaTENBHOCTH. B CBA3H C OTCYTCTBHEM HaleXHHX MeTOHOB
CBEPXA0/IFOCPOYHEIX NPOTHO30B CTOKAZ H METEOPOJIOTHYECKHX YCJIOBHH
HeXOTOphie HCCAeNOBATeH COCTABJANH (OHOBHE KajeHZapHHe IpOr-
HO3H ypoBH# 08. Banxaw. M. H. Tapacos u apyrue [5] ucxoaunn =3
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CPeAHHX MHOrOJIeTHHX 3HaYeHHH OTHENbHHX CJaraeMeX BOJAHOro 6a-
JlaHCa, 3@ HCKJIOYeHHeM NMPHTOoKa p. MaH, xoTOpHH 3asaBajcs npoex-
ToM. P. . Kypaun [3] paspa6oras Gosee coBepiueHHHH (OHOBHIH
NpPOrHo3 ypoBHs o3epa. B ero ocHoBy mosoXeHH onpejeseHHbe TeH-
INeHUHH H3MEeHEeHHH BCeX COCTaBJSIOWIHX BOJAHOro 6ajaHca o3epa.

B ycaosusix HMau-Banxauwckolt cuctemn (Kanuarafickoe Bogoxpa-
HuaHlle, p. MaH, 03. Banxaw) HeBO3MOXHO BHSIBHTh OJHO3HAYHYIO
TeHJeHUHI0 Ha Oyayllee 3JeMeHTOB BOAHOro 6ajaHca, MO3TOMY Bepo-
ATHOCTHHE MeTOAW Hau6GoJiee TNpHeMJeMH JJs pacyeTOB YPOBHA
03. baaxaw.

B ocHOBY BepOSITHOCTHHIX pPacyeTOB MOryT OBiTb IIOJIOXKEHW Kak
peasbHble (HabJlOAeHHHE) cOYeTaHHs1 TPYNIHPOBOK JieT Pa3JiHYHOH
BoaHoCTH p. Miu H pek, Bnagamomux B Boctounnit Banxaul, Tak U Mo-
JeJHpOBaHHHE PSAN NMOBEPXHOCTHOTO NMPHTOKA B 03€p0 C YYE€TOM OTb-
€MOB BOAHW Ha OpollleHHe W HanoJiHeHHe KamuyaraficKoro BOJOXpaHH/IH-
1a, BKJIOYasi MOTEPH Ha HCIapeHHe.

BeposATHOCTHHH pacueT ypOBHSl CBOAHTCS K NMOCTPOEHHIO 6e3yc/oB-
HBIX HJIH YCJOBHHX KPHBHX o0ecledyeHHOCTeH. Y CJIOBHbe KpHBHie 06ec-
NeYyeHHOCTH CTPOSITCA Ha KaXXAMH rof Nno 3ajlaHHOMY HaNOJIHEHHIO O3e-
pa. TakHe KpHBBE MOXHO TNOCTPOHTb METOJAOM KOMIO3HLHH TyTeM
CJI0XKEHHSI KPHBHX 06ecrneyeHHOCTH, HalpHMep, KPHBHX o6ecrneyeHHO-
CTH HaNOJIHEHHS H CyMMapHOro NPHTOKAa BOAH B 03epPO, KaK 3TO CAeNa
T. T. Uckennupos {4]. A. H. )XupkeBnueM [l] Toxe moCTpOeHH yCJ1OB-
HHe KpHBHe o6ecleyeHHOCTH YPOBHs 03. Basxalu no MoJaelHpOBaHHHM,
¢ nomouibio Metoauku . JI. PatkoBnua, 1500-71eTHHM psiiaM NpPHTOKA
K KanuaraiickoMy BOAOXPaHHJIHULY, HCIApeHHs M3 HEro H NpPHTOKA K
Boctounomy Basxauly npH pas/iHuHHIX BapHAaHTAaX Da3BHTHS HppHra-
uHH B 6acceiiHe.

MHO0XeCTBO yCJOBHHIX KPHBBIX 06eCNe4eHHOCTH CJHBAeTCA B OJHY
6e3yC/0BHYI0 KPHBYIO OOeclneyeHHOCTH, KOTOpas XapaKTepH3yeT ycTa-
HOBHBILUHACS peXXHM YPOBHS IPH 3aJlaHHOM BOJOXO35IiCTBEHHOM Mepo-
NPHSTHH U Ha Hee He OKA3WBAIOT BJHMSHHSA HayaJbHble CTaJHH HANoJ-
HeHust o3epa. Ilo cyulecTBy, nocTpoeHHe 6e3yCJIOBHHX KPHBHX obecre-
YEHHOCTH — 3TO NMPOTHO3 YPOBHS Ha [aJIeKylo NMEepPCNeKTHBY C y4eTOM
pa3/IHYHEX BADHAHTOB pexKHMa o3epa.

BeaycioBHHe KpHBHE 06eClNeYeHHOCTH MOXHO MOCTPOHTb, MHHYS
pacyeT yCJOBHHX KPHBHX. Tako# noaxon 6uJ peasn3oBaH Hamu [6, 7],
HCIOJb3Yysl HaOJI0leHHOe COYeTaHHEe TPYNNHPOBOK JIeT, HauHHas ¢ 3a-
JAAHHOT'O YCTAHOBHBILErocst pexHMa HaNOJIHEHHS 03epa.

Jas cocTaB/ieHHs BEPOSATHOCTHOrO IIpOrHO3a YPOBHsA 03. Baaxam
HeO6XOAMMO pacnosiaraTh CJeAyOLHM MaTepHaJioM:

1. [IporHo3 BoAOOTbEMa H3 peK 6acceiiHa o3epa, BKJIOYas HU3IbSITHE
CTOKa Ha OpolIeHHe H HaroJjiHeHHe KanuyaraficKoro BOJOXpaHHJIHILA.

2. EcTecTBeHHble PsiH 3J€MEHTOB BOAHOro fajlaHca 03epa: OCalKH,
HcnapeHHe, NPHTOK. |

3. Cnocob pacuyera ypoBHS 03epa.

YpoBeHb BOJbl B 03epe OOLIYHO ONpefeNsieTcss H3 ypaBHEHHS BOAHO-
ro 6anaHca METOAOM HTepauuH no saBucuMoctd W=f(H), sapaBascp
YypOBHEM B KOHIe PacyeTHOro HHTepBasna BpeMeHH (H ) H coorBerct-
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BylolIHM eMy o6beMoM (W ,) H npoBepss 3aTeM 3TOT o6beM MO ypas-
HeHHI0 BOAHOro 6ananca. Heo6xoauMocTs HTepauuyu obycsiOBJeHa TEM,
YTO HCMapeHHe BHYHCAAETCS NO CpellHell 3a pacYeTHHN HHTEpPBaJ Bpe-

MEHH mjaomwany o3aepa. 3apaHee OHa HEH3BeCTHA H MNO3TOMY B NEPBOM:

npHO/HXKEHHH 3aJaeTCsl PaBHOH HayaJjbHOH IJIOINARH.

PaccMoTpuM crnoco6 pacuera ypoBHS 1O ypaBHEHHIO BoaHoro Oa-
JIaHCa, B KOTOPOM HeOOXOAHMOCTb non60pa ornajaer. [las atoro ¢pyHk-
UHIO F= f(H) BHpa3uM B BHAE NPAMOM JHHHH

FK=Fﬂ+m(HK_HH)’ : (1)

rae F ,, F, — niomanu BOAHON# NOBEPXHOCTH BOJAOEMA; M — TAHTeHC
yraa oTpeska npsiMoit B uHtepsaJse or H, jno H ; H,, H, — ypoBuH
BOJAH B HayaJle H KOHUE PaCyeTHOro HHTepBaJa BpeMeHH. :

[Ipu HaaWYHH aHAJAUTHYEeCKOro BHpaxeHusa F=f(H) m MoxXxHo Hali-

TH, KaK < EciH HMeloTCS TOAbKO rpadHkH HAH Tabanum F=f(H),

AF ‘
TO m NPHHHMAETCH PaBHHM Vi ITpu atom 3HaueHrne AH BuGupaercs

NMPHMEPHO PaBHHM H3MEHEHHIO YPOBHEeH 32 pacuHeTHHH HHTepBaJ Bpe-
MEHH. '

CpelHIOn MIOWAAb 338 pacueTHH HHTEDBA/ BPEMEHH ONpejelseM
KakK .
Fcp=0’5 (Fa+F) 2

Moxacrasnsas B (2) Bmecto F, Bupaxenne (1), monysaem dopmyay
AJIS pacyeTa cpeAHe miolaaH

Fop=F,+05mAH, ' : (3)
rne AH=H,—H,.

Bupamemm IIJIH obbpeMa BOZOeMa Ha KOHel PacuyeTHOro HHTEpBaJa
BPEMEHH NpeICTaBHM B ABYX BHAAaX

W= W“—{—E V_Fch . (4) :

WK= Wﬂ+FcpAH’ (5)

rae 2V — aarebpanyeckas CyMMa NMPHXOAHKNIX H PaCXOAHHX CJaraeMbix
BoaHoro 6ajnasnca, kpoMe ob6beMa BHAHMOro ucnapenus; U — ciaofi Bu-

AMMOr0 HCHapeHHs 3a PacueTHH HHTepBaJ ‘BPEMEHH, pammﬁ pasHo-

CTH CJIOEB HCMApPeHHA H aTMOC(PepHHX OCAaAKOB.

BripaxeHnue (4) siBnseTcs ypaBHeHHeM BOAHOro GajiaHca, 3amHCaH-
HHM OTHOcHTenbHO W .. KoHeyHmli o6beM BOAH, 3aNHCAHHHHA B BHAE
(5), npeacrasisier co6oii CyMMy ABYX 06'beMOB: HAYAJBHOIO H 061=ema
npupawenus Fo, AH.

Ecau B 0CHOBHOe ypaBHeHHe BOAHOTO GasaHca (4) MOACTaBHTHL BMe-
cro W, ero sHayedue B Buae (5) u Bmecto F, BupaxeHnue (3), To no-
SIB/ISIeTCS] BO3MOXHOCTb OJAHO3HAYHO PEWHTb ypaBHeHHe BOAHOro 6a-
JlaHCAa OTHOCHTEJbHO NpHpalleHHs ypoBHs (AH ).
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IMocae noacranoBku (5) u (3) B (4) moayyaercs

(Fu+05m & H) (A H4+U)—E V=0 ©®
PackphB cKOGKH, 3anuchBaeM (6) B BHAe KBaJApaTHOrO ypaBHEHHSA
0,5mAH*+(Fy+05mU)AH+(FU—XE V)=0, 7y
KOTOPOe pellaeM OTHOCHTeNbHO AH
_ Fut0,5mU (Fat0,5mUp _ FU—3V
AH= m + 1 m? 0,5m (8)

T ar;l kak AH=H, —H,, To (8) npeo6pa3yeM H 3amuiieM OTHOCHTENb-
HO K :

i Fu_ Fu | 1,2 _
He=t— D050+ 1/ (Btosu) + Z@V—FD). ©

W3 popmyan (9) caenyer, uto
npu £ V=0 H,=H,—U,
npu £ V=0 u U=0 H,=H,
npu m—-oo H=H,

z

npu m=0 H,=H;+ FV—U.
H

®opmyna (9) 6nua HCMOAB3OBaHA HaMH JAJAs pacueTra YPOBHS
03. Basxaml B 6HTOBHX, YCIOBHSIX H NPH OCYLLECTBJEHHH PpasJHYHBIX
BOJOXO03AHCTBEHHHX MeponpusitHi [6, 7). Ilo-BHAHMOMY, OHa MoXeT
OLiTh NPHUroAHa AJs pacyeTa CpefiHero ypOBHS H APYTHX BOJOEMOB, Ha-
npuMep, ApasbCKOro Mops. ~
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7. UYncraespa C. II. MeroauKa OlEHKH BJAHAHHA KOMIJIEKCHOTO HCMOJb30Ba-
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C. K. AXMETOB

~ BBAEJEHHME CTOKOBOM COCTABJISIIOILEA
) YPOBHS BObl B AEJIBTE p. YPAJI

>

.. HMayuenne rumposoruueckoro pexuma yctbeBoil obaactd p. Ypana

BaXHO AJIA PAa3BHTHA MHOTHX OTpacjefl HapoAHoro xossHcrea. [locta-
TOYHO CKa3aTh, YTO AeabTa p. YpaJ SABJASETCH YHHKAJbHHM MECTOM
BOCIPOH3BOJACTBA HEHHHWX MOPOJ PHO — OCETPOBHX.

Onxako A0 HacTOfILlero BpeMeHH THAPOJIOTHYECKHHA PeXHM YCThb-
eBOft o6sacThH H3y4yeH HefoctaToyHO. COBepiIeHHO He HCCJel0BaHH
KpaTKoBpeMeHHHe KoJe6aHHs yPOBHS BOAH B AeJbTe, BH3BaHHHE Cro-
HaMH-HaroHaMH Ha CesepHoM Kacnuu. Bmecre ¢ TeM WMeHHO Herne-
pHOAHYecKHe KosebaHHs YPOBHS BOAH B JeJbTe SABJAIOTCA B NMEPHOL
MeXeHH onpeaessiOUHMH.

Jns H3YYeHHA CTeNeHH BJHAHHA CrOHHO-HarOHHHX KoJeGaHHA
YPOBHSI MOPS Ha PEXHM YPOBHS BOAH YCTBEBOrO y4acTKa PEeKH BO3HH-
KaeT HeOOXOAHMOCTb Pa3JiOXKeHUS YPOBHS BOAH B HeJbTe HAa €CTeCT-
BeHHBble COCTAaBJIAIOIIHE — MOPCKYI0 M CTOKOBy®W. Ilox cTrokoBo#i co-
CTaBAsiOLell YPOBHS NOHHMaeTcsi CBOGOAHASA MOBEPXHOCTb NMOTOKA NPH
onpejesieHHOM pacxofie BOAW H OTCYTCTBHH CTOHHO-HAarOHHHX Kosieba-
HHH, NOA MOPCKO# — asreGpanyecKas PasHOCTb MeXAY (aKTHYECKH
HaG/I0NCHHHM YPOBHEM H €ro CTOKOBOH COCTaBJSIONIEH.

3HaHHe CTOKOBOH COCTaBJIfIOILEH YPOBHSI MO3BOJIHT BHUHCJATH IS
AeNbTH P. Ypaa BeJIHUHHH CrOHOB-HATOHOB, MPOH3BOAMUTL aHaJH3 BOA-
HOTO peXHMa H PyCJOBHX AedopMalHil B 30HE [lepeMEHHOro MOANOpaA, -
COTJIaCOBHBATh HYJH TNTy6HH KapT Ha YCTheBHX y4YacTKaX pex Ha pe-
Ke, Ha MOpe H JAp.

CyuiecTByeT MHOrO METOJOB BHIE/NEHHSI CTOKOBOH COCTaBJSIOLIEH
ypoBHsi. O6UHM A5 HHX SABJAAETCH TO, YTO B KOHEYHOM HTOre CTPOHTCH
3aBHCHMOCTb YPOBHS BOAH Ha YCTbeBOM yYacTKe DeKH OT YPOBHs BOAH
B BEplIHHe AeJbTH H YPOBHS MOPSA B NMEPHOA OTCYTCTBHS CTOHOB-HAro-
HoB. PaannyaloTcss MeTOAH BHOGOPOM NMepHOAA BpeMeHH, B TeYeHHe KO-
TOpPOro Ha YCTbeBOM B3MOpPbe OTCYTCTBYIOT HENEPHOAHYECKHE KoJe-
6aHHA. .

Ias pa3noxeHHs YPOBHS BOAHW B AeJbTe P. ¥YpaJ Ha CTOKOBYIO H
MOPCKYIO COCTaBASIOUIHE CTPOHJACh 3aBHCHMOCTb YPOBHS = BOAH Y
r. I'ypbeBa ot yposHe#l y nocenkos MaxamGer u [Temno#t. 'uaposoru-
YeCKHe MOCTH B YKa3aHHHX NMYyHKTAX PaCHOJOXEHH COOTBETCTBEHHO B
AeJibTe, BepliHHE AeJbTH H Ha B3Mopbe. [IpH ycTaHOBJIEHHH 3aBHCHMO-
CTH HCIOJb30BAJIHCh AaHHLIE Hab/0OfeHHHA 32 NePHOAH, KOTAA CKOPOCTh
BeTPa Ha B3MOpbe He npeBhmana 2—4 M/c. IlonyuyeHHas cBsi3p oKa-
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3a/1acb HeNmpHroAHOH ANA pacyeToB. 3aTeM OHJ onpo6oBaH OO6BLEKTHB-
HHH H ¢u3HueckH OOOCHOBaHHHH, MO MHEHHIO aBTOpa, METOJ, paspa-
6orannuii B AAHHUHU B. B. MBanoBuM [2]. CyTh MeTOna 3aKJIO4aeTcs .
B HMCKJIOYEHHH KPaTKOBPEMEHHHX KoJie6aHH YPOBHA H B COXpPaHEHHH'
Kosie6aHHu# ¢ GONbILHMH NepHoAaMH. 3aflaya CBOJAUTCA K ONpelesieHHIO
ONTHMAJNbHOTO MEepPHOAA OCPeAHEeHHs. Jls ero BHABJIEHHS NMPOH3BOAHT-
CH KOpPeasILHOHHBIH H CIeKTpaJbHHA aHalH3 KoJe6aHHs YPOBHS BOAH
B BEpIUHHE JeJbTH H YPOBHS MopsA. ONTHMaAbHHHA NepHOA OCpefHeHHS,
cornacHo metoay MBaHoBa, /i AebTH P. Ypan OKasajiCsi pPaBHHM
ABYM cyTkaM. OcpelHeHHe NPOH3BOAHJIOCH METOXOM CKOJIB3AIIHX CPeA-
HHX. [lo mnoJayueHHBIM AaHHHM '

6hila BHOBb NOCTPOEHAa 3aBHCH- A, cw : W0
MOCTh YPOBHS BOAH y T. ['ypreBa 0 M()
OT YypOBHS BOAH y NMOCENKOB Ma- - P
xambetr u [lewHo#i. CB#A3b oka-
3ajach Jyuile TOH,

20} A0
KoTopas - / / 150
CTPOHJIAaCh JJs TNEepHOMdOB C He- -4ol ®
6OJBIIHMH CKOPOCTSIMH BeTpa. L v 0
OnxHako HCMOJB30BATL €€ MJIA  .gpf \50 ‘
pacyeToB HeJb3sd, TaK Kak 006- i \! ,
IHA KOIQHUHEHT KOppeNsuHH _g)| .
paBed 0,71, a cpeansss KBajapa- B ' ‘ :
THYecKas OWIHOKa  cocTaBHaa _ .| '
b
12 cMm.

Bu3BaHO 3T0, NO-BHAHMOMY,
ABYMsi MpHuYMHAMH. Bo-nepshX, 20
r. T'ypbeB pacnoJioxeH ropasuo
6HXKe K MOPIO, yeM K mnoc. Ma-
xaMGer. Bo-BTOpHX, ypOBeHb

_740 | H L J 1 | | 1 J
SiZ0 100 -80  -60 -40 -20 Hycem

p. Ypaa B MepHOJ MEXEeHH H3Me-
HSIeTCS 3a CYET BOAHOCTH He3Ha-
YHTEJNBHO, TOTAA KaK YPOBEHb

3aBHCHMOCTh CrJIaXKeHHHX 3a 5 cyT
yposre# BoAW y r. I'ypsesa (H;) or
OCpe/lHEHHHX 32 3TOT e NEPHOX YpOB-
#e#t y noc. ITewtnoRt (H2) W yposHe# y

MOpsl TNOCTOSIHHO KoJiebJeTcss ' B
npefenax JAeCcATKOB CaHTHMeET-
poB. TeM caMbIM B NePHOJ MeX€HH YPOBEHb BOJAH Ha YCTbEBOM ydYacTKe
p. Ypaxa onpesaensieTcs B nepByio oyepeAb ypoBHeM wmops. Caenyer
ydecTb H TO, 4To MeToJ MBaHOBa paspaboraH A/ TaKHX KPYNHHX peK,
Kak Enuceit, O6b, KonbiMa, a p. Ypan B nepHOR MeXeHH OYeHb MaJo-
BojHa. [To 3TO# npuyHHe B ycThe p. YpaJsl NPOHHKAIOT HE TOJBKO KpaT-
KOBpPeMeHHBe CrOHHO-HaroHHHe Kosie6aHHsi ypoBHsi Kacmuiickoro Mo-
PAl, HO H Ce30HHHe.

B pa6ore [1] yka3wBaercs, 4TO B CBS3H C HAJHYHEM PHTMHUYHOCTH
B aTMOC(epHHX mpoleccax ¢ MepHoaoM 5—9 CyT MOXKHO OXHAATh aHa-
JIOTHYHYIO PHTMHYHOCTb H B H3MEHEHHSIX BBICOT YPOBHSI MOPS, IOCKOJb-
Ky OHH CBSI3aHH c aTMOC(epHOH LHPKyJsiliHeH HajJ MopeM, TN0O3TOMY B
AaJbHeALIHX HCCAENOBAHUAX NEpPHOA OCPefHEHHs NpPHHHMAaJCH 5 CyT.
BpaTs neproa ocpeaHeHus Gosiee 5 CYT Hellesecoo6pa3HO, TaK Kak NMPH
3TOM GyAyT CKa3hlBaTbCS M3MEHEHHs CTOKa PeKH B BeplIHHe AeJbTH.

Ha pHcyHKke npeAcTaBiieHa 3aBHCHMOCTb MeXAY ClJiaJKeHHHM YypOB-
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HeM Ha yCTbe€BOM YYaCTKe pPeKH, YPOBHEM B BepUIHHE ZeJbTH H (HOHO-
BHM ypoBHeM Mopsi. CBA3b NOJyYHJIACh NPHrOAHON AJsA pacyeToB. O6-
IHA Ko3pdHuHeHT KoppeasiuHH paBeH 0,95, a ero BeposATHas owHOKa
cocraBuaa 0,01. CpeasekBagpaTHYHOE OTKJIOHEHHE PABHO 4 CM.
[MonyyeHsas 3aBHCHMOCTb ONHCHBAaeTCH CleAywolled GOpMyJoil:

H, =083 Hy+025 H,,—8l,

rae H. — craaxenuui 3a 5 cyT ypoBenb BOAM Y I. I'ypbena; Hp—

CcraaeHHH 3a 5 cyTok yposeHb BOAH y noc. [lemno#; M, — yposeHb
BOANW y noc. MaxamGer.

YcTaHOB/IEHHYIO CBSi3b MOXHO HCNOJb30BaTh AJIA pacyeTa CTOKO-
BO# coCTaBasiiOllel ypoBHA TONbKO y . I'ypbeBa. HecMoTpsi Ha 3TO
OHa MO3BOJISIET CAeNaTb BHBOA O TOM, 4YTO CYyLUeCTBeHHOe BJIHAHHE Ha
ypoBeHb BOAM B JeJibTe P. ¥YpasJ 0Ka3HBAaIOT CrOHH-HaroHw Ha Cesep-
HoM KacnHu ¢ nepxHomoM 5 cyT, no3TOMY AJisi BHAEJNEHHs CTOKOBOH CO-
CTaBAsAOUEe YPOBHS B APYFHX NYHKTaX AeJbTH HEOOXOAHMO:

1) npon3BecTH craaxHBaHHe YPOBHEH BOAH B HHTEDECYIOUIHX NMyHK-
Tax JAeJbTH H B3MOpbfl, IPHHHMAasi TNePHOA CrJAXHBAaHHA pPaBHHM
5 cyT;

2) MOCTPOHTb CBA3H MEXAY CrJaXKeHHHMHK YPOBHAMH B JeJbTe,
YPOBHSIMH MOPSA H YPOBHSIMH B BeplHHe AeJbTH.
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JI. IT. OCTPOYMOBA

.~ OLEHKA KO3®®HILIMEHTA TPAHC®OPMAILIHH
g TEMIEPATYPbBI H BJIA)KHOCTH BO31YXA
NnPU ABUXEHUHU ErO HAJX BOLOEMOM
CJO0)XHOA KOH®HTYPALLHH

Ilpn pacueTe HCapeHHs ¢ BOAHOH NoBepXHOCTH (3] HCMOAB3YIOTCA
ocpefHeHHHE JJfl BCero BOAOEMAa 3HAYEHHS BJAXKHOCTH (€p) H TeMme-
paTypH Bo3nyxa (fp). Mx sHauenus HaxoAsTcs nyTeM nepecyera BJaX-
HOCTH (€;) ¥ TeMnepaTypu Bo3ayxa (f,), H3MepeHHHX Ha GOJHXKai-
el KOHTHHEHTAJbHOH METEOCTaHUHH N0 3aBHCHMOCTSAM:

e,=e,1+(08e,—e;) Mcp‘n, 4}
ti=tyt (ba—ty) My . 2)

TIe ¢ — MAaKCHMAJbHAs YyNpYrocTh BOASIHOTO Napa IpH: TeMmmepaType
BOAH (fy ), rlla; Mcp. s — OcpennenHHi#t aas Bcero BogoeMa koad¢Hu-
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HHEHT TpaHCHOpPMaIHH, 3aBHCAILHA OT MPOTAKEHHOCTH BOAHON MOBepX-
HOCTH (X) H Pa3HOCTH TeMIlepaTyp BOAH H BO3fyxa (Af).

B pa6ore [3] koadduLHERT M cp. » DEKOMEHAYETCS PaCCUHTHIBATH
No CpefHeH AJNMHe Pas3roHa BO3AYLIHOTO TOTOKA Haj BOAOEMOM (L.p).
"CHayajna HaXOAHMTCS CPeAHAS NMPOTHAXKEHHOCTh BOLHOH NOBEPXHOCTH
AJISA AAaHHOrO HamnpasjieHHs BeTpa (L;) Kak cpelHee apH(pMeTHYecKoe
H3 AaHH psifa npoduied. OcpelHeHHAass e JJS BCeX HalpaBJieHHH
AnvHa pasroHa (L., ) onpenensiercs KaKk cpeiHeB3BelleHHas H3 L; ¢
y4eTOM IOBTOPSEMOCTH KaXXJO0ro H3 BOCBMH HanpaBJ/ieHHH BeTpa:

1
LCP=1_06 [LC—IO (NC +N10)+ La-—a (N3 + ND) + Lc.-s—lo.-s (Nc.-s +
+Nc.-n)+l'c,-s—lo.a (NC.-3+NIO.-3 ), (3) '
rie Le—o , Ls—s H T. A. — CpPefHSIS NJHHA pa3roHa BO3AYLIHOro MOTO-
Ka MO COOTBETCTBYIOUIHM HalpaBjaeHUsAM npobHuaeH, kM; (N, +N ),

(NMs+Ng)y (Ncs+ Neos) HT. L. — cyMMa NOBTOPSAEMOCTH Halpas-
JIeHHH BeTpa AJS ABYX B3aHMHO NMPOTHBONOJMOXHHX pyM60B, %.

IIpu kpuBONHHEHHON 3aBHCHMOCTH Mcp s =[(Lcp) 9TH peKkoMeHAa-:

IIHH HeTOYHH. BHUYHC/eHHe cpelHell BeJHYHHH (QYHKUHH IO CpelHEMY

3HAYE€HHIO apryMeHTa NPHBOAHT K 3aBHIIEHHIO Mcp,, H B KOHEYHOM .

HTOTe K 3aHHXXEHHIO CJIOSt HCTapeHHA BOJH.

Bonee cosepmienHass MeToAHKa onpefeneHHS M p, » TPHBOZHTCA B
pabore [1]. Ee otaiHuHe OT npeanayuiel METOAHKH COCTOHT B TOM, YTO
CHayaJja onpefaeasercs Ko3pdHIHeHT, TpaHCHOPDMaLHH AAA OAHOro

npopuns (M., ), a 3aTeM HaxXoAATCA CpejHeB3BelIeHHHE IO AJHHE

apotuaeli HX 3HaYeHHS NO KaXKAOMY HANpaBJieHHIO BeTpPa H TOJBKO
nocjie 3TOro BHYHCASETCH CpelHeB3BellleHHass BeJHYHHA Mcp, » C yue-
TOM NOBTOPfAEMOCTH Bcex HanpaBieHHH Berpa. OcHOBOI 9TOro noaxoaa’
K OlleHKe cpeiHero Haj BofoeMOM Ko3¢¢HuUHeHTa TpaHCHOpMaALHH fAB-
aAsieTcs onpeneneHHe Kosdpouunenta Moy Aas AaHHOro npocduas.
Beanunny M., B ciyuae H30JHPOBAaHHOTO BOAOEMa MOXHO Onpefe-
JIATb N0 3aBHCHMOCTH M, =f(x, At), nomeulenHoit B paGote [3], uau
no ¢opmyne (2). Meroauka pacuera M., Ans Boaoema, K KOTOPOMY

N

BIVIOTHYIO TIPUMHIKAeT APYrofi BOAOEM MAH YBJAAXKHEHHAS TEPPHUTOPHA

(HanpHMep, NofMa pekH ), npeasoxeHa B pabore [1].
B peanpHHX YCJAOBHSX BCTPEYAIOTCSH BOAOEMH CO CJIOXHOA KOHOH-
rypauues, KOria npoJioXXeHHHH NPOQHU/Ib NMepecekaeT ABa yyacTKa BO-;,

noema, pasfeneHHblx cywed. [lofo6unlit cinyyait MOXKeT HMETb MECTO H
NpH HeOGXOAHMOCTH YyueTa BJHAHHSA COCefHero BojoeMa Ha Mcp s

JaHHOTO BOAHOTO O0GbEKTa, MO3TOMY HHXKe NpeAnoJiaraercs MpHeM, Mo-
3BOJIAIOLHI ONMpeneNHTh CpefHHH KoadduuHeHT, TpaHchopMaAUHH HaA'
pacueTHOM yuacTke npodunas 3—4 c yueToM BJIHAHHA HA Hee NpeAlle-
CTByIOLIEro BofoeMa [—2, pacnoJiOXKEHHOro Ha PacCTOAHHH X, OT:
OCHOBHOrO BORoeMa (pHc. 1). Co 4

CHayana pacCMOTPHM XOJX H3MeHeHHs BJaXHOCTH BO3AyXa H K03(-

¢uunenta Tpauchopmauun Ha npodpune [—4. Macca Bo3fyxa, npoxo-

IS ‘Haj yyacTKOM 'BojoeMa /—2,iyBaaxusercd. B Touke 2, Ha noxper-
PeHHOM ypes3e, BJIaXKHOCTb BO3AyXa H Ko3(HUHMeHT TpaHCHOpMALMH



YBEJHYHBAIOTCS H CTAHOBATCA PaBHHIMH €37 M M,. [IBHrasice Haj yua-
CTKOM cylln 2—3, BO34yX HCCylIaeTcs, T. €. IPOHCXOAHT peTpaHcop-
Mauus. 3HaYeHHS BJAAXHOCTH (€2, ) H KO3ppHUHEeHT TpaHCHOpPMALHH
(Mz) ymenbiiarorcst. Ilpoxoas Hag yyacTkoM 3—<4 BO3AyIIHAsA Macca
BHOBb YBJIaXXHSAETCS.

Jns npaBHAbHOro pacyera KoadouuHeHTa TpaHCchOpMalHH, a cie-
AOBATENbHO, H BJAXHOCTH BO34yXa, Ha YyuacTke 3—4 Heo6XOAHMO

YuecTb BJHsSHHE MEePBOro yyacTkKa BOJHOMH NOBEPXHOCTH HA XOX TpaHC--

¢dopMalLyH HaJ OCHOBHHM BOROEMOM. B ciydae oTCyTCTBHS COCeAHEro
BofioeMa Ko3(HUHEHT TpaHCHOPMAUHH H BJaXKHOCTh BO3AyXa H3Me-

X KM

MM S e T
2 3 — 4

Puc. 1. Cxema n3MeHeHHs! BJaXKHOCTH BO3AyXa (€3) M Ko-
pusuie sdoHIAeHTa TpaHchopMauHE (M) s caoxHOro npodHas:

I—2 — y4aCTOK BOZHOR nNOBEPXHOCTH, 2—3 — YWacCTOK CYUIH;

3—4 — paccmaTpHBaembifi BoAOEM
\

HAMHCh OH, KaK NMOKAa3aHO NYHKTHPOM Ha pHc. 1. Ha ypese ocHoBHOro

BojoeMa Ko3dpduuuentT Ttpanchopmauud (M;) 6un 6u paBen 0, a-

BJIaXKHOCTb BO3/lyXa — ee 3HayeHHIO [Js HaTeKajolleHd Ha BOAOEM BO3-
AyuiHo# Mmaccu (e, ). TIpH ca0XkHOM npodHJIe BAAXHOCTb B 3TOH TOY-
Ke 3a CyeT yBeJHYEHHsSl ee HaJl NpeAlIeCTBYIOLIHM BoaoemoM O6yjer
Goablle ez2, a KoadpduuHeHT TpaHchopmauun My, >M;.  VYuer Baus-
HuA 3Toro sddexra Ha cpelHHii Ko3dPHUHEHT TpaHcPopMauuu HAR
paccMaTpHBaeMhIM BOJAOEMOM MOXHO MPHOJIHKEHHO OCYLIECTBHTh IyTEM
yBEJHYEHHs] NPOTAMKEHHOCTH BOJHOH TIOBEPXHOCTH (yyacTok 3—4) Ha
MJIHHY YCJIOBHOTO BOJOEMA X 5, KOTOPHH NPHMBIKAJ OH HEnoCpPeACTBEH-
HO K OCHOBHOMY BOJIOEMY B TOYKe J H 00ecleyHBas yBeJHYEHHe BJiaK-
HOCTH BO3JyXa OT e, 10 €2,2 H H3MeHeHHe KO3 duUHeHTa TpaHcHOp-
MauuH ot Ms 1o M,.

BiaxnocTh B TouKe 3 MOXKeT OWTb BHUHCJAEHA C Y4eTOM TpaHcdop-
MauuH Ha yyacTke /—2 M peTpaHchopMalHH Ha yyacTke 2—3 myrem
HCIIO/Ib30BAHHA OPMYJIH, NIpHBeAeHHOH B paboTe. [1]:

e 2=6,+(08 €— e) (1—-MHM,, 4
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rae M, — xoadduuueHT TpaHcHOpMalHH B TOUKe 2 AAs y4yacTKa BO- .

aoema 1—2; M. — kospdHuueHT TpaHcHOpMaLHKH B TOuKe § ANA y4a- N
CTKa CylIH 2-—3 BaaxHocTe BO3AyXa B TOYKE 3 MOXHO TOJNYYHTb,

NPeANONOXKHB, YTO YUaCTKH [—2 H 2—3 3aMeHeHH AJMHHOH YCJIOBHOrO ',',:

Boxoema BojoeMa X,. Toraa -

&=+ (08 e—e) My, ®

rae M, — xoscpcpﬂuuem TpaHchopMaLHH Haj yc.vxonﬂuu BOJOEMOM ; ¥a
X;B TouKe 3.
H3 ypabuenu#t (3) u (4) cnenyer, 4to

My=(1—MIM,. . _ (6)

JIlns BHuHC/IeHHs Ko3ddHuHeHTa TpaHCHOPMALHH B TOuYKe 3 YCJIOB-
HOrO BOJ0EMa MOXHO HCIO/Ib30BATb IMIHPHYECKYIO 3aBHCHMOCTb [2] 5

‘My=1—exp [—B(X,—004)™%], (7)

. n;
rie B =02—0,17th (0,1 A¢)exp [—01 (X, — 0,04)]; At — pa3s::.
HOCTb TEMIIepaTyp BOAH H BO3AyXa. v

H3 (6) HaxoAHM MJIHHY YCIOBHOTO BOAOEMa e
X, =[In (1 — M)/ — B)"** 0,04, 8)

Ypasrense (7) TpancuenientHoe. OHO pelIaeTCH METONOM HTEPALMH, .
TMocne ycTaHOB/NEHHS BEJHUHHH X, INpU OnpejesieHHH CpefHero 3Haue-
HHA KO3(QHUHEHTA TpaHCtpopmau}m M. cpg_, H2 YuacTke 3—4 MO)Ke'D{
6HITb HCIOJNb30BaHa 3aBHCHMOCTb M=f (X At) B cay4ae MPOTAKEHHO::
CTH BOJHOH NMOBEPXHOCTH, paBHOH Xg_ ¢+ X o
Cpenuee 3HayeHHe KO3(QQHUHEHTA: Tpaucq)opuaunu yyacTKa BOAOr
€Ma OT TOYKH 3 Ao TOYKH 4 HaXOAHTCA No popMyae 5

1 x+1 :

*1

M

Pa—s Xpe1 — x;

-
yTh
!

TAE X;=Xp X, =X;_ (+ X5
JLocTaTOYHOR TOYHOCTH BHUHCAEHHSA McPa , MOXHO JOCTHTFHYTBb

C MOMOWIBI0 NPHOMHKEHHOTO MeToJa HHTEIDHDOBAHHA N0 ¢opMmyae.
CuMricona, pa3fiensis yuactok 3—4 Ha gecsatb yacreit. Ilo paccunran-
HHM 3THM MeTOJOM 3Ha4YeHHAM Mcpa , Hanee OnpelessieTcss BeNHYH-

Ha Mcp, » IO METONHKE, H3JIOXeHHOH B paboTe [1].

TIpH NpaxTHYeCKOM HCNOAb30OBAHHH NPENJNOXKEHHOH MEeTOAHKH BO3-
HHKaeT BONPOC, NPH KAKHX COYETAHHAX X,=Xr_2 H X =Xg_3 LeNECO-
06pa3sHO YUHTHBATh YBJaXHiiolllee BHAHHE NMPEALIECTBYIOLIEro yya-
cTKa BoAHOH mosepxnocTH. Ha puc. 2 mokasaHa  CBA3b  BENHYHH Xy
H X, A8 Tpex 3ajaHHHX sHaveHudl At=0°C, At=10°C n At———10°C :
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06€eCNeyHBaIOIHX TOYHOCTh BHYHCAeHHS BeJHYHHN M, =0,01 (cm dop-
myny (5)). Ecau 3amatecss TOYHOCTbIO OLEeHKH Bennuunnnl M, =0,01,
TO y4eT BJIHSHHSA NpPeALIeCTBYIOUHX YBJAaXXHEHHHNX TePPUTOPUH HMH BO-

JoeMmoB Ha TpaHcdopma-

Zs IIHIO BJIAXXHOCTH BO3AY-
700 Xa HajJ pacyeTHHM BO-
so b HOeMOM  liesiecoo6pasHo
wt OCYLIeCTBASTH . B TexX
: cJyyasix, KOTAa TOYKH,
20 ¢ COOTBETCTBYIOIIHEe  JaH-
ol HOMY COYETaHHIO Xy H X
- NonafaloT Ha 1oJe pHc. 2
or JeBee H300pa’KeHHHX Ha
“r HeM Jjuuuii. Tak, HanpH-
. Mep, npu Ai=0, x,=
zr =1 kM ©H x.<23 KM
7L BJIHSIHHE NpeJAIleCTBYIO-
a6k med BOAHOH  MOBEpX-
06 X HOCTH  YYMTHIBaThH He-
B o6xoxumo, a npu
92} - X.>2,3 KM — Heo6s3a-
07 1| I L1 it L J‘ TEJBHO.

(]

02 04061 2 4 6 10 20 4060700 200x; Yuer yBJIaXHEHHO-
: CTH BO3AyXa HAaA BOAHOH

Puc. 2. Tpadrk coveraHHH MeXAy Xg H Xc NpH TIOBEPXHOCTBIO  COCEAHE-
omubKe KosddHuHenTa Tpanchopmaunn 0,01 TO BOJOEMA HJIH AEJbTH
PEKH NMO3BOJHT INPaBHJb-

Hee ONpejNeNHTb CPeAHHH Ha npodHie Ko3pbHUHEHT TpaHchopMalHH
(Mcp) u coit HCIapeHHS ¢ MOBEPXHOCTH BOAOEMa.
CITMCOK JIUTEPATYPH
1. Bpacnascku# A TII, Uncraesa C. II. Pacyer ucnapeHns ¢ mopepx-

HOCTH 03. DBaznxawr no ycoepuencrsoBaHHOR Mmeroauke. — Tpyam KasHHUIMH,

1978, suin. 68, c. 3—44.

2. Bpacnamcku#t A T, Ocrpoymona JI. Tl. Hoean popMyna mns pac-
geta Ko3pdHIUHeHTa TPaHCGOPMAUHH TEMNEPaTyPH M BJAMKHOCTH BO3AyXa IIpH
€ro IBHXXEHHH HaJ BOXHOA NMOBEPXHOCTBIO (CM. HACTOAIHA CGOPHHK).

3. YKa3aHud IO pacyeTy HCNapeHHS C MOBEPXHOCTH BoxoeMoB. — JI.: Tuzxpo-
Mereonsnar, 1969, — 83 c.

JI. 11. OCTPOYMOBA

~ YYET CJIO)KHOW KOHO®UTYPAILHU BOJLOEMA
NNPH PACUYETE TEMNNEPATYPbBI H BJIA)KHOCTH
HATEKAKIWETIO BO3OYXA MO JAHHBIM
HABJIOAEHHA HA NMPUBPE)XHOH METEOCTAHUUH

ITokasanuss nNpuHOPeXHOA MeTeoCTAHNHH Haubojiee penpe3eHTAaTHB-
HH AJIA OUEHKH CPeAHHX HaJ BOJOEMOM MeTeOpPOJIOTHUECKHX 9JIeMeH-
TOB, TO3TOMY NPH pacyeTax HCMNAPeHHS C BOAHON NMOBEPXHOCTH IieJeco-
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06pa3HO MOJb30BaThCS AAHHHMH HAGJMIONEHHH TaKOH MeTeoCTaHIHH.
Kpome Toro, B psige ciyuaeB oHa MoxeT GHTb eJHHCTBeHHOH. B pa6o-
Te [1] H3J0XKeHa MeTOAHMKa pacyeTa CpellHeH TeMIepaTypH H BJIaXHO-
CTH BO3JyXa HaJ BOJOEMOM IO JaHHHM Ha6JIOJeHHH 32 3THMH MeTeo-
3JIeMEHTaMH, XapaKTepH3YIOIHMH HAaTeKalu Yyl Ha BOAOEM BO3AYLI-
HYI0 Maccy. B cBfi3H ¢ 3THM NpH HCNOJNB3OBaHHH NMOKa3aHHH npHOpex-
HbHle MeTEeOCTAHUHH AJSA pacyeTa MO 3TOH METOXHKe OHH AOJIKHH NpH-
BOMAHTBbCH K YCJIOBHSM HaTeKaloliero Ha BOJOEM Bo3Ayxa. Tak, Baax-
HOCTb (e,) H TeMmepaTypa (f,) HaTeKalollero Ha BOJOEM BO3AyXa

paccuuTHBAIOTCA a5 psaAa npoduieHd, COOTBETCTBYIOLUIHX BOCBMH Ha-
NpaBJieHHsAM BeTpa, o popMyaam:

’ il
=2, , — (08 € —6y ) ﬁ:;;)c_)ﬁ’ ¥
’ ’ l _Mc M
ty=ty y— (tn—F2,n) -i-(-_(l—l‘zm" @

. THe ez, o — BJIAXKHOCTb BO3AyXa Ha OPHOPexHOH MeTeocTaHUHH, rlla;
€ — MAaKCHMaJjbHas YNpyrocTb BOASHOIO Mapa NpH TeMnepaType Ino-
BEPXHOCTH BOAH, r[la; M, — koadduuueHT perpaHchopMaluu TeMne-
PaTypH H BJAXXHOCTH BO3AYyXa HaJ YYaCTKOM CYIIH OT ype3a BoAoeMa
00 MerteocTaruHH; M — Ko3dpoHuueHT TpaHCcHOPMaUHH HAa HaBeTpeH-
HOM ypese BOAOEMA; {; — TeMIepaTypa BO3lyXa Ha NpHOpeXXHOH Me-
TeoctanuuH, °C; f, — TeMmmepaTypa NOBepXHOCTH BOAH BojoeMa, °C.

OxoHuaTesbHHE 3HAYEHHS €, H {) HATeKalOUIEro Ha BOAOEM BO3AY-
Xa BHIYHCJIAIOTCA KaK CpeRHeB3BelIeHHbIe H3 HX 3HaYeHHH C yueTOM mo-
BTOPSIeMOCTH BOCbMH HaNpaBJIeHHH BeTpa.

PacyeTHne 3aBucuMocTH (1) H (2) BHUYHCASIOTCS AASA CAydYasi, KOr-
Ja npodpHIb NPOXOAHT Yepe3 OAHH YYaCTOK BOAHON MoBepxHOCTH. [IpH
CNOXHOH KOH(HrypauHH BOJOeMa HJH HaJHYHH BOAH3H BOJOeMa ApY-
THX BOAHHIX O0bEKTOB npodHIb, KaK MOKAa3aHO HA PHCYHKe, MOXKeT
nepecekaTh ABa Y4acTKa BOAHOH MOBEPXHOCTH, pa3fieleHHHX YdYacrT-
KoM cywH. I Takoro npodH/s pacuyeTHYI0 3aBHCHMOCTb, NPHBEJEH-
Hyio B pabore [l], HeO6XOAHMO YCOBepUIEHCTBOBAaTh. 3ajauya MOXeT
6HITb CBeJeHa K y4yeTy BJHSHHA yuacTKa npoduns 3—5 Ha BJaXKHOCTDb
H TeMnepaTtypy Bosilyxa B Touke 3. B pabore [3] mpeanaraercs 3ame-
HATH Y4aCTOK NpoduAf 3—5 NPOTAXKEHHOCTHIO YCJAOBHOrO BogoeMa X,
¢ Tako# Ke TpaHchopMmupyloue cnoco6HocTbio. U3-3a perpancpopMma-
UHH Ha yyacTKe 3—4 pa3Mep YCJOBHOrO BOJAOeMa MeHblie X4, €CJH
X3>0. an X3=0 Xn =X4.

Kak nokasaho B pa6oTe [3], MpOTAXKeHHOCTb YCJIOBHOrO BOAOEMa
MOXKHO HaltTH no gopmyane

X,=[in (1~ My )(—B)"*—004, 3

rae M x, — Ko3(Q(dHUHEHT TPaHCHOPMAUHH HAX YCJIOBHHM 'BOLOEMOM
X, B Touke 3; B — mapaMeTp, 3aBHCALIHH OT Pa3HOCTH TeMNepaTyp
BOJAK H BO3AyXa H AJHHH YCJOBHOIO BOLOEMA. '
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Henonbays (3) u HoBHe dopmyan ans M. u M B paGote [2], sa-
numweM (1) u (2) creaywoumum o6pasom:

(1 —M)My
e'=e'n'—' O,Se — €2, n R ’ (4)
2=e2.n— (08¢ —e2 )l——(l—Mc)MXR |
A —MMy
ty=t3 n—(tn—*t2,n) T—a —Mc)'MxR , (5)
rae M xp — Ko3®dHUHEHT TpaﬂctpOpMaunu VIS BOJOEMA npomxeﬂ-

HOCTbIO X, =Xo+X,.

Heodxo;mmocn, ydyeTa BJAHSHHSA NpelllecTBYIOllell BOAHOH MOBepX-
HocTH X, 3aBHCHT OT cooTHouweHHss Xy H X3 H MoXeT GHTH OLEHEeHa C
NoMOlIbIO TrpadHKa, PHBeJeHHOro B paboTe [3].

32 | ln/la -

CxeMa H3MEHEHHS BJaXXHOCTH BO3AyXa (e,) H K03b-
dunurenta tpanchopmaurn (M) Ha caoxHOM npodHie:

1-—2 — y4acTOK CyWH OT ypesa nO NpuHGpeXHOA MereocTaH-
nHH; 2—3 — paccMaTpHBaeMBf BogoOeM; 3—4 — y4acToK Cy-
wH; 4—5 Y4acTOK BOJHON NOBEPXHOCTH .

[lpuBeseM mpuMep pacyera €, [Jsl HCNONb3OBAHHA  JAHHHX

NPUGPEXHONA METEOCTAHUHH MJISl CJO0XHOrO NpodHIs, XapaKTepH3YIO-
LIerocsl SHaYeHHSAMH AJHH y4acTkoB X;=0,1 kM, Xo=1 kM, X3=0,1 kM,
X4—20 KM.

Hcnonbays ¢popmyan pas Buuncienus M. u M [2], onpexenum mo
(4) u (5) 3naueHus e, H ¥, C y4erom H 6e3 _ydeTa JNONOJHHUTENbHOMN
BOJHO! NMOBEPXHOCTH. Pesy.nb'raTH pacyeToB NMpHBeAEHH B TaGJHUIe.
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ConocrasacHue 3HaYeHHR BAAKHOCTH H TEMNEPATYDM HATEKAIOLIEro

H& BOJOEM BO3AYXa, PACCYHTAHHBIX C YYETOM H 6€3 yueTa BAHRHHR

BTOPOro yuyacTKa BOAHOMA nosepxHOCTH npu X;=0,1 xu, X;=1 Kkm,
i At =t — t=2°C

(1-M) M
- (1-M) M

4 2oy
e l f2-

IIpx X4=0 )
21,0 14,7 23,0 28,1 0,16 0,15 0,15 13,5 20,7
Ilpu X4=20 kM, X;=0,1 xm
21,0 14,7 23,0 28,1 0,13 0,42 0,57 10,2 19,8

JaHHbe Ta6aHUbL CBHAETENbCTBYIOT O TOM, UTQ B PaCCMaTPHBaeMOM
npHMepe HeJAOy4YeT BJHAHHSA BTOPOrO y4acTKa BOJHOH NOBEPXHOCTH
NpH BHYHCJIECHHH BJIaXXHOCTH H TeMNepaTypH -HaTeKalollero BO3AyXa
N0 MOKa3aHHAM NPHOGPEXHOA MeTEeOCTaHLHH NPHBOJAHT K 3aBHILIEHHIO
HX 3HaYeHHH cooTBeTcTBeHHO Ha 3,3 rlla u 0,9°C.

Takum 06pa3soM, NpH CAOXKHOH KOHPHIYpPalHH BOJAOEMOB HJH IPH
HaJHYHH BOJNH3H ApPyroro BojoeMa (yBJaXKHEHHOH TEPPHTOPHH) H3JIO-
 XEeHHasi METOAHKA MO3BOJHT CYIIECTBEHHO YTOYHHTb TeMNepaTypy H
BJAXXHOCTb HAaTeKAloOWero BO3AyXa NO HAGJIOAEHHSM NpPHOpPEXHHX
MeTeOCTaHUMH.

CITHCOK JIMTEPATYPHI

1. Bpacaasckuft A JI, Unctsena C. II. Pacuer ucnapeHHsa ¢ NoBepxHO-
cTH 03. Baaxam no ycoBepuienctBoBaHHOR Meroamke. — Tpyaw KasHHI'MH,
1978, Buin. 68, c. 3—44.

2. Bpacnasckuft A Il, OctpoymoBna JI. II. Hosaa dopmyna aas pac-
gera ko3pdHuuenTa TpaHcHOPMALHH TeMNepaTypH H BJAXKHOCTH BO3AyXa INpPH
ero NBHXEHHH HaJ BOAHOMA MOBEPXHOCTBIO (CM. HACTOAIMHA COOPHHK).

3. Ocrpoymosna JI. Il. Ouenka ko3dp¢uuueHTa TpaHCHOPMAUHH TeMmepaTypH
H BJAXHOCTH BO3AYyXa NpPH NBHXKEHHH ero Hajl BOJOEMOM CJOXHOA KoHOHrypa-
IHH (CM. HacTORIIHA COOPHHK).

A. 1. BPACJTABCKHA, JI. Il. OCTPOYMOBA

HOBASA ®OPMYJIA OJ11 PACYETA
KO3®®HUHEHTA TPAHC®POPMAILLHH TEMITEPATYPH
H BJIA)KHOCTH BO31YXA IPH ETO A1BU)KEHHH
HAJL BOOHOH NOBEPXHOCTbIO

Kax wu3BecTHO, moc/ie HaTeKaHHSA BO3AYIMIHOrO MOTOKAa C CYIIH Ha
BOAHYIO MIOBEPXHOCTh TeMIepaTypa H BJIaXKHOCTH BO3/yXa B MPHBOAHOM
cJioe ero OGHYHO H3MEeHSIOTCS, YTO HeoOXOAMMO YUHTHBATh IPH pacue-
Tax HCapeHHs BOAH C NOBepXHOCTH BogHOro o6mekra. C 1969 r. nefi-

75



CTBYeT HOPMATHBHHA AOKYMeHT [8], B KOTOPOM OCpefHEeHHYIO Ha NPO-

¢bune remnepatypy (f2) H BJaXKHOCTb BO3AyXa (€;) Ha BhIcOTe 2 M Haj
BOJHOM NOBEPXHOCTBIO PEKOMEHAyeTC BHYHCIATHL N0 popmynam (1) u
(2), ucnonp3dys TeMmnepatrypy (¢;) ¥ BIaXHOCTb (€,) HaTeKaloLIero

Ha BOJOeM BO3AyXa. ]
ty=ty+(ty—t2) My (1)

Eg=e;+(0,8 62—8;) MCP’ (2)

rae {, — TeMnepaTypa BOJAH y NOBEPXHOCTH BOAHOro 006beKTa; ey —
MaKCHMaJ/lbHasi YNpYyrocTb BOASHOIO Napa MNpH 3TOH TeMIlepaType;
My — xospouuueHT TpavchopMauuu AN BHYHCIEHHS OCPeLHEHHHIX
Ha npo¢H/e 3HaUeHUH £y H ;.

Hansa onpenenenus M., B pabore [7] paerca Tabauna M, =
=f(x, At), rae x — anuHa npoduns u Af =¢;, —f, OSra Tabnuua
JaeT BO3MOXHOCTb HaXOLHTb BEJHUHHY TOJNBKO LJIS TpexX rpaiauuiit Af:
At<4°C, —4°C<At<10°C'n At>10°C. B 1977 r. 3aBncuMocTs Mep =
=f(x, At) 6nina yrouneHa [l, 2] u pas Hee mpeasnoxeHa ¢popmyJia

M=1—exp[— (0,134 B,) (X —0,04)"*I, &)
rae
0,69 — 0,0344 (A ¢ + 10)!3

B,— _
U4 0,265 ¢ + 10" [1 + 0,00 (X—0,04)70]

®opmyna (3) maeT BO3MOXKHOCTb 60Jiee JeTaJbHO YYHTHBAThH BJHSA-
HHe PAa3HOCTH TeMNepaTyp BOAH H BO3JAyXa Ha XOJ H3MEHEHHS TeMIe-
pPaTypH H BJa)KHOCTH BO3AyXa HaJ NOBEPXHOCTbIO BOAHHX OGBHEKTOB.
OnHaKo CTPyKTypa ee HeAOCTaTOYHO coBepuieHHa: npH At<—10°C
BO3HHKAeT 3aTpPyAHEeHHe MpPHU BO3BENEHHH OTPHUATENBHOrO YHCJAAa B
Apo6Hyio cTenenb 1,3, a NpH HEKOTOPHX 3HaueHHAX Al M., cTaHOBHTCA
OTpHUATEJbHHM, YTO NMPOTHBOPEYHT (PHIHYECKOMY CMHCAYy. B cBsiaH ¢
3THM BO3HHKJA HeOGXOJHMOCTb B BHBOJE HOBOH 3aBHCHMOCTH JJsi pac-
yeta koadduunenta M.

Kak uspecto [3], kosdpouunent tpanchpopmauus Mg, no Korto-
POMY PACCUHTHIBAIOTCH CPefHHe Ha NpPOdHJIe 3HAUEHHN TeMIepaTypH H
BJIaXKHOCTH BO3/lyXa HaJl BOJAHOA NOBEPXHOCThIO, HaXoAHTCs N0 ¢op-
MyJe

£
Mop=_11{ Mdx, 4)
x %0
rie M — xoadpdHuneHT TpaHCHOPMALHH, ONpefeSEMHH 10 3aBHCHMO-
ctH M=[(x) 1 Hcnoab3yeMHH AJf pacyeTa TeMIEepPaTyPH H BJIaXHO-
CTH BO3AyXa Ha BHICOTE 2 M HAJ BOAHOH MOBEPXHOCTHIO B IYHKTE, HAXO-
ASUlEMCS HAa PacCTOSHHHM X OT NMOABETPEHHOro Gepera, MOITOMY NepBO-
HayaJbHO paccMaTpHBAJach 3aBHCHMOCTD M=f(x).
O6wyio CTPYKTYpy HOBOH (OpMyJH, NpenjaraeMoil AJsi onpeje-
JeHHs ko3p¢dHuunenta M, TpHHHMaeM B COOTBETCTBHH C pe3y/bTaTaMH
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NpHOAHIKEHHOTO pellleHHs ypaBHeHHs TypOyaentHo# AudysnH, npen-
JloXKeHHoro B [3]:

x a,
M=1—Uexp( JPhBazUn ) (5)

rfie X — TFOPH30HTaJbHasi KOOPAHHATA IO HANpPaBJEHHIO BeTpa; p —
IJIOTHOCTb BO3AYyX&d; B — Ko3(p(dHUHEHT NPONOPLHOHAJNBHOCTH B (op-
myne E’=B(qo—q’); E/ — chioit HcnapeHHSI BOAH; o — MaKCHMaJb-
Hasl yAe/abHasi BJAXHOCTb BO3AyXa NPH TeMnepaType NOBEPXHOCTH BO-
IH; ¢/ — yHnenbHas BJAaXHOCTb BO3JyXa B BO3JyXe HaJ BOAOH, Ha
BepXHeH rpaHulle C10sl IOHHXKEHHOH TypOYJeHTHOCTH;
a1=L
q

raie 4 — YyAeJbHAA BJAXHOCTh BO3AyXa Ha BHCOTE h uap sopHol mno-
BE€PXHOCTBIO,

3

1k
Ltu,

A So Friad
2= ————— = f(x),

dq
U
" ( dx)
rae U — ckopoctb BeTpa; U, — TO e Ha BHcoTe h HaA BOZHOH NO-
BerHOCTblO; Z — BemeabeHaﬁ Koop,u,nua'ra, HanpaBneHHaa BBEPX oT
NOBEPXHOCTH BOAH,

Kosdpouuuent B npubankeHHo npornopuuoHates U,, a a; H a
MOXKHO CYHTaThb QYHKUHAMH X H Af, HO3TOMY

—~ J s dx=, (x81) 6)
! M=1—exp[f,(x, 4] M

Bua ¢ynxuuH f(x, Af) ycraHaBaHBaeTcsl o AaHHHM HaGJaIOfeHHA
B HaType 32 H3MeHEeHHeM TeMIepaTypH H BJaXHOCTH BO3AyXa Haj BOA-
HBIMH OObeKTaMH. lJig 3TOro Hemosab3yeM CBeJeHHS, OnyOJHKOBAaHHHE
B paborax [3, 4]. CBoaxa ux npusejeHa B Tabu. 1 u 2.

W3 ypaBrenus (7) caeayer, yTo

f[i(xAH)=In(1—M).

Bausiune Af Ha BUA ¢YHKUHH [ (x, Af) GyldeT CKa3nBaTbCH TOJBLKO
Toraa, Korga Af Gymer orinuyatbes OT Hyas. [lostomy, BrIOHpas H3
ta6a. 1 u 2 gauusle npd Af B npegenax oT —2 po 2°C, MOXHO yCTaHO-
BATb BHI OyHkuHH fo(x). I'paduk In(1—M)=f,(x), nocTpoeHHH# MO
3THM AaHHHM (pHc. 1 a, 6), Mo3BoJIsieT CAeNaTh BHBOJ O TOM, YTO IIPH
At=0°C ¢yHKuHiO f2(x¥) MOXKHO aNMPOKCHMHPOBaTb B JorapHdpmuye-
CKHX KOOpJAHHATaxX NpsSAMOi JHHHEH, T. €.

fa (x)=axm
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Tabauya 1

3nauenns xosdpduunenta M » dopmyae (10), BHUHCACHHBIE N0 AAHHLIM
H3MEPEHHA TeMnepaTypsl BO3AYXa HA BLICOTE 2 M MEPEA HATEKAHHEM
BO3AYWIHOTO MOTOKA HA BOAHYI0 NMOBEPXHOCTh H B KOHUE €ro NYTH HAJ BOROEMOM
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. E: Teunepar);pca 803ayxa, 0
Mynxr MNepuor ] E o A < - T
HAGAIOACHHS ng::me- E o g 2 '3 3 % -I."" M ;,;
Emo E?: - o I £
s&F | B86F | 2 |22l 3 <
Pu6unckoe 1948—1952 12,56 17,2 12,9 14,3 43 030 [1]
BOJOXpaHH- 29,0 17,0 12,3 14,2 47 0,40
JHile 40 17,1 12,9 14,5 42 038
45 17,6 13,5 15,0 4,1 037
39 18,5 14,2 16,4 43 051
Becesnos- 1949 2,1 189 12,5 13,5 64 0,16 [1]
CKO€ BORO- 2,1 20,4 23,8 228 —34 0,30
XpaHHJIHLIE 1,4 189 12,5 13,7 64 0,19
1,3 204 23,8 225 —34 0,38
80 182 228 20,8 —4,? 0,43
80 148 10,7 12,0 4, 0,32
2,1 225 20,0 20,4 25 0,16
oo, 2,1 189 22,2 21,0 —33 0,36
. -0l BOHARLY 0,7 225 20,0 20,2 2,6 0,08
T ORITNAR 07 189 22,2 213 =33 027
Y 0,7 20,0 24,0 230 -—40 0,25
N 2,1 20,0 240 22,7 —4,0 0,33
g oE 07 226 197 202 29 0,17
2,1 226 19,7 20,5 29 028
1,4 207 25,4 23,7 —47 0,35
2,1 20,7 25,4 239 —4,7 0,32
14 148 8,4 11,0 6,4 040
2,1 148 8,4 10,7 64 036
03. Baazatfi- — 1,0 137 16,6 15,6 29 034 1]
cKoe . 1,0 16,3 12,8 13,2 35 0,11
03. Aprasu 1941 1,8 203 24,5 22,7 —42 043 [1]
LlumasiHcKoe 1952 31,0 32 —16 00 48 033 [6]
BOJOXpaHH- 1954 245 03 —76 —47 —63 0,37
JHLe 19,0 06 —44 —36 —38 0,16
24,2 06 —92 —65 —86 0,28
30,7 0,7 7,7 40 —7,0 0,53
17,1 1,7 11,4 6,1 —9,7 054
24,1 14 5,7 35 —43 0,51
—_— — 0,1 00 —180 —17,0 —18,0 0,06 [3]
p. Anrapa 1955—1957 0,3 00 —78 —76 —78 0,026 [7]
Kaasemuu-  1952—1953 1,0 —_— — — — 0,08 [6]
CKoe BOJO- 9,0 00 —189 —16,1 —189 0,15 [5]
XpaHHJHLIe R :
03, Cangu- 1955 1,4 153 133 13,5 20 0,10 Apxas ITH
KViib , .
o3, Koxa- 1955 40 17,2 14,7 15,2 . 25. 020
KyJb )




Ipodosrxerue Taba. 1

@ 3
: T
ein| o o
n v .8
m‘lﬁﬂm “'gg:":‘“‘ E = g 'g | g § | M Hcrounnk
HHR g !°: ] g.g b 2 n=
Swx [t
03. lxaman- 1955 07 185 151 153 34 0,06
JxapkyJb 0,7 205 23,9 233 —34 0,18
" 03. Bosa#i- 1955 08 174 13,8 14,2 36 011 -
rup : 09 155 19,9 192 —4,4 0,16 2
03. ApHK- 1955 0,36 128 8,8 9,2 40 0,10 Apxus %
Baaunk 0,36 14,6 18,8 178 —42 024 18
03. Basuas- 1957 02 183 240 227 —57 0,23
KyJab 02 16,7 11,4 12,2 53 0,15
03. KokaH 1956, 1957 04 17,2 14,8 15,1 24 0,13
’ 04 190 17,5 17, 1,5 026
o03. llloprax- 1956 o 173 16,1 16,3 1,2 017
Kyab 18
03. Bak- 1958 1,0 0,0 14,1 122 —14,1 0,13 . o8
JaHbe *
03. Benoe 1958 . 1,0 182 16,1 16,4 2,1 014
Topbkosckoe VII 1958 51 19,0 17,8 18,2 1,2 0,33 Apxus
Bojoxpanu- VIII 1958 51 188 16,0 16,8 28 0,29 Boaxckof
JHLLe THAPOMET-
o. Coxoms~  IX 1958 56 106 74 83 32 o028 o6cepsa
cKuk X 1958 35 69 50 55 19 0926 TOPHH
VII 1959 70 19,4 16,6 17,4 28 028
I1X 1959 46 11,2 7,5 8,4 3,7 024
X 1959 5,6 3,4 0,1 1,1 33 0,30
VII 1960 76 224 21,5 21,9 09 045
VIII 1960 7,6 18,6 16,6 17,2 2,0 030
1X 1960 51 12,8 9,8 10,6 3,0 027
X 1960 5,1 53 1,4 29 39 038
Topekosckoe VIII 1959 1,5 199 166 174 33 024
Booxpauu- IX 1959 35 127 7,5 9,2 52 0,35
Jauute, Mc X 1959 - 2,9 4.6 0,1 1,4 45 0,29
naM6u Ne 9 VII 1960 08 19,6 16,6 17,5 3,0 030 )
IX 1960 26 143 9,8 10,9 45 0,25 £0
X 1960 26 65 14 2,7 51 0,25
T'oppkosckoe VIII 1959 7,0 19,6 16,6 17,7 30 037 0
Bojoxpanu- IX 1959 7,0 12,0 7.5 8,9 45 031 -
-JIHILe - o
Myskr or- X 1959 7.6 4,0 0,1 1,4 39 033 a
Kpurtoro mo- VIII 1960 46 195 16,6 17,4 29 0,28 :
ps - IX 1960 8,0 142 9,8 11,0 44 027 o8
HoBocu6up- VII 1961 88 222 196 203 2,6 027 Apxus Ho-
ckoe Bopo-  VIII 1961 70 20,0 . 16,0 17,5 40 0,38 BocuGup-
xpanmimie  1X 1961 7,5 14,8 10,3 12,3 45 0,44 cxoh ruapo-
o. Jlncas metolcep-
ropa BaTOpPHH
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Tabauya 2

CO/IEpXKALerocs B BO3AYXE
AYWIHOro NOTOKA

Ha BHICOTe 2 M nepeja HATEKAHHEM BO3
Ha BOZIHYIO MOBEPXHOCTb H B KOHLE ero NYTH HaJ BOAOEMOM

3uauenns kospduuuenta M 8 dopmyae (11), BHYHCACHHBE N0 TAHHEM
H3MepeHHA yNpyrocTH BOAAHOro napa,

Hcrouanx

Do 1= =¥
4

npyrocTb BO-
SHOro napa B
rlla
Han BO-

F
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Haa

nofi B
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B. U. Jlenn-

Ha

Humasuckoe 1954
BOZOXpaHH-

JHLLe
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ITpodosxcenue Taba. 2

55 - ynpyrocts Bso- 4
to | BEY Toameena |
8] <9 !
naoaozenns | waomore | S=3 | BEF | Tar mre| & | M | Herown
HHSK g8» 3 ;3;! cyw'eh AoR B [}
aganlfes ¢y “';",':,“eh >
03. Koxa- 1955 38 186 95 11,4 28 0,25 Apxus
KyJb I'TH
03. Ixaman- 1955 07 186 10,7 11,9 04 0,19
JxapKyab 0,7 205 10,7 123 23 0,19
03. Bosai- 1955 08 17,4 8,4 9,6 40 0,16
THp 09 155 87 101 1,4 0,26
03. ApHK- 1955 0,36 128 8,6 92 —1,0 0,19
Banank 0,38 14,6 8,5 9,2 1,0 0,15
o3. llopran- 1956 10 173 110 118 —1,5 0,13
KyJb .
03. Besoe 1958 1,0 182 11,8 126 —20 0,16
03. KokaH 1956 04 17,1 120 126 —35 0,17
1957 04 190 126 134 —26 0,16
T'opbkoBckoe VII 1958 51 19,0 134 146 —39 0,29 Apxus
Bogoxpauu- VIII 1958 51 188 142 150 —52 0,26 Boaxkcko#t
JIHLLe - THApPOMeET-
o. Cokonp-  IX 1958 56 106 83 90 —25 037 oGcepBaTo-
CKHA VI 1959 51 -176 134 146 —52 0,44 PHH
VII 1959 76 214 168 183 —62 0,42
VIII 1959 70 194 125 141 -—20 0,29
1X 1959 46 11,2 8,4 92 —22 036
VI 1960 56 182 134 144 —45 0,30
VII 1960 76 224 163 185 —46 0,41
VIII 1960 76 186 135 146 —44 030
IX 1960 51 128 105 11,5 —50 0,54
X 1960 5,1 5,3 5,6 6,1 —06 0,33
TopskoBckoe VI 1959 30 17,1 134 139 —57 023 —
pogoxpanu- VII 1959 1,5 207 168 172 —7,1 0,15
auwe, muic  VIIT 1959 1,6 199 125 138 —15 0,22
pamM6u Ne 9 IX 1959 35 127 8,4 94 —07 031
X 1959 29 4,6 53 59 —03 0,40
V1 1960 30 172 134 147 —56 025
VII 1960 14 220 163 176 —50 027
VIII 1960 08 196 135 149 —34 029
IX 1960 26 143 105 1156 —35 0,38
X 1960 2,6 6,5 56 6,6 06 045
TopbkoBckoe VI 1958 51 15,7 12,3 128 —53 0,26
Bogoxpanu- VII 1958 49 19,1 130 150 —338 037
auwe, nyukt VIII 1958 51 19,0 142 154 —51 0,35
OTKPHTOTO IX 1958 76 11,3 8,3 94 —18 0,46
‘MOpA VI 1959 -7,0 17,3 134 143 —55 0,37
VII 1959 76 210 168 181 —66 0,42
VIII 1959 70 196 125 141 —18 028
IX 1959 7,0 12,0 8,4 96 —14 043
X 1959 7,6 4,0 53 58 —09 0,42
VI 1960 76 176 134 145 —54 0,42
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ITpodoaxenue Taba. 2

SF | ago (Rl | %
n 2 ° .?'99 B034YyXe, lla'l'la ) ‘F
YHKT Mepnox xS e B - M
Habxoaenrs | Habawae- | 28> | o~ HajA |naa BO- - Herounnx
HHA ggx S $3 |cyweh| aof 8 I
s8z | =88 2 loyrn el 3
VII 1960 51 219 163 180 —51 036
VIII 1960 46 195 1355 150 —35 0,32
IX 1960 80 142 105 11,0 —36 0,20
HoBocubup- V 1961 85 14,1 85 103 05 04! Apxus Ho-
CKOe BOAO- 75 163 106 125 —1,7 0,45 BOCHOHp-
XpaHHJHUILe, 88 222 151 169 -—32 029 CKOft rua-
ype3 BOAH B 70 200 136 148 —32 024 pomeTo6-
pafioHe 75 14,8 95 11,0 —1,0 10,38 CepBaTOPHH
0. Jlncasn '
ropa
03. Baaxam V 1960— 46~ 137 7,1 109 —45 072 [4]
1968 98 14,4 70 1,7 —64 0,79
66 13,7 91 11,3 —48 0,63
VII 1960— 46 235 104 207 —62 0,83
1968 98 235 108 192 51 0,70
. 66 233 10,7 184 51 0,64
X 1960— 46 11,0 5,4 88 —15 0,68
1968 98 10,2 7,1 8,7 08 0,57

ITpoBenenHHe Ha pHC. | JIHHHH COOTBETCTBYIOT 3HaueHHAM a=—0,19 u
m=0,4. B o6uiem BHAe

a=f,(x,Af).

HOns ycraHoBneHHs BHAa GYHKUMH f3(x, Af) paccMoTpHM ¢H3Hye-
CKYIO CYLUIHOCTb BJHAHHS Af Ha yBeJHYeHHe, HallpHMep, BJAaXXHOCTH
BO34yXa MIpPH €ro ABHXKEHHH Hal NMOBEPXHOCTbIO BOAHOro o6nbekrta. Kor-
. Jla TeMnepaTypa BOAHN BHIlle TeMIepaTypH BO3Ayxa H Af NMOJOXHTeNb-.
HO, IPOHCXOJAHT NMOBHIIEHHE TeMIepaTypH BO3AyXxa B IIPHBOLHOM CJIO€,
tdopMupyeTcs cBepxagHabaTHuecKasi cTpaTHPHKAUHA, YBeJHYHBAETCH
Ko3dpHuHeHT TypOyseHTHOrO 06MeHa, YCHAHBAeTC OTHOC BBepX BOAA-
HOTO Mapa, HaXoAsIUEerocss B BO3AyXe, H HHTEHCHBHOCTb HapacTAHHA
BJIaXKHOCTH BO3AyXa 3aMelJsieTcsi. DTO 3aMelJieHHe C yBeJHueHHeM Af
NPOHCXOAHT HENHHEHHO, TaK KaK K03 HUHEHT TypOyeHTHOro o6MeHa
pacTeT NpHMepPHO NPONOPLHOHAABHO Afl/3.

[Ipn oTpHuaTesbHOM 3HayeHHH Af BO3HHKaeT HHBEPCHOHHAas CTpa-
THOHKALHA B BO3AyXe HaJ BOJAHOH MOBEPXHOCTbIO H KO3(PHIHEHT Typ-
6yJieHTHOro o6MeHa yMeHbIUAaeTCH, HO NIPH 3TOM OH He MOXeT CTaTh
MeHblle Hyas. Kpome Toro, no Mepe ABHXEeHHS BO3AYWIHOH MacCH Haj
BOJHOM MOBEPXHOCTHIO TEMNEpaTypa BO3AyXa NOCTeNeHHO NMpHOAHXKaeT-
¢l K TeMnepatype BoAH (1), 4ToO NPHBOAHT K yMeHblIeHHIO Af, KoTOpOe
Mo Mepe yAaJieHHs 'OT noABeTpeHHOro 6epera cTpeMHTCs K HyJaw. Cie-
AOBAaTeNbHO, BJAHSHHE HauaJbHON Pa3HOCTH Af={¢,—f, no Mepe yBe-
NHueHus x ymeHbinaercsi. HakoHel, ciefyer ydyecTb, UTO YyBeJHUYeHHE
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BJIaXKHOCTH BO31yXa Ha BHICOTé 2 M HayHHaeTCs Ha HEKOTOPOM pac-
CTOSIHHH OT ype3a BoAH. [To nanHHM H3MepeHHH Ha BecesoBckoM Bojo-
XPaHHJHLIE 3TO PACCTOSHHE cocTaBaseT 40 M.

=in(1-1) o
J00 @) o e

2,00
7,00
450

4,30
0,20

a,10

205 'J;l 1 i | | | | S | i [
Q1 920305 10 2 3 5 7100 20 30 50 100 200300
T . X M

~In(1-M)
200 &)

1,00

0,50

a0
0,20

470

o) I T - HOUN G T S TR SN T SO M B
a7 020305 10 2 3 5 100 2030 50 100 200300

’

Puc. 1. 3asucuMocts — In(1—M) =f(x) no mannum namepennft TeMne-
paTypH BO3AYyXa Hajd BOAHHMH 0GbEKTaMH:
a — no taba. 1, 6 — no Taba. 2

IlpuBelleHHHM BHILe COO6pa)KeHHAM YyAOBAeTBOpSieT opMmyaa
fie A t)=a,+a,th(a;Af) exp| —a, (x—004)], ®)

rAe ay, dg, a3 ¥ G4 — NapaMeTpH, KOTOphle AOMKHH GHTh HalAeHH TIO
AaHHBIM HaTypHBIX HabuiozeHu#. IIpenesnl, K KOTOpHM CTpeMHTCH Be-
JHYHHA f3(X, Af) TNPH TrpaHHYHHX 3HAYEHHAX X H Af, NOKa3aHW B
tabia. 3. . '
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UncneHHnle 3HaueHHst mapamerpoB ¢opMysan (8) onpelesneHH Mo
AaHHHM H3MeDEHHH TeMmepaTyphl M BJaXKHOCTH BO3AyxXa
(Taba. 4, 5). OHH OnIH CrPYNNHPOBAaHH MO BeqHYHHAM X H Af. Ocpen-
HeHHbHle pe3yJbTaTH NPHBeJeHH B Tab6u. 4. Ilo 3THM RaHHHM NyTeM

e v g

Tabauya 3

INpenens Gynxumu fy (x, Af) NpH rpAHHYHHLIX IHAYCHHAX
nepeMeHHuX x H A¢{ B ypaBHeHuH (8)

X KM At °C fs (x, Af)
0,04 0 a
0,04 + o0 a,+ap
0,04 —00 a,—as

oo 0 a;
oo “+ oo a,
[ ] —_00 a;

B HaType

Tabauya 4
OcpeaneHHble 3HRUEHHS H3MEPEHHBIX B HATYype 3HAYEHHH
TEMIEPATYPhl H BAAXKHOCTH BO3JyXa HajJ BOAHHIMH OGbeKTAMH
X KM Az °C At; °C eo, rlla ey, rfla J;f::, M
BaaxxHocTh BO3AyXa
1,13 —6,3 19,1 14,5 15,2 6 0,22
0,96 —1,1 19,2 109 12,0 27 0,16
3,32 —6,4 18,8 14,1 15,1 10 0,31
3,12 —2.8 14,1 8,8 10,3 10 0,37
6,74 —6,5 19,0 14,0 15,4 18 0,39
7,08 —39 13,2 9,4 10,5 11 0,40
22,0 —6,5 18,0 12,8 14,5 7 0,46
24,5 2,0 1,2 3,0 3,8 4 0,34
97,6 —6,4 18,6 10,5 15,2 8 0,71
63,3 —4,0 11,6 6,5 9,6 3 . 0,67
Temneparypa Bo3ayxa
0,2 —57 18,3 24,0 22,7 1 0,23
0,25 6,6 8,4 1,8 2,3 2 0,08
01 18,0 0 —18,0 —17,0 1 0,06
1,0 —14,1 0 14,1 12,2 1 0,13
1,6 —0,9 19,1 20,0 19,5 15 0,56
1,75 6,4 16,8 10,4 12,2 4 0,28
3,7 3,3 12,3 89 9,8 6 0,26
3,05 5,2 9,6 4,4 6 2 0,31
6,8 2,8 15,0 12,2 13,1 18 0,32
9,0 18,9 0 —18,9 —16,1 1 0,15
23,9 —8,4 1,2 9,6 5,0 2 0,54
31,5 3.2 13,1; 10,0 11,1 7 0,35
22,2 7,6 0,5 —-7,1 —4,9 3 0,29
41,3 4,2 17,7 13,5 15,3 3 0,43
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Tabauya 5

PeayabTarbl ONTHMH3RUHOHHLIX PACYETOB NapaMeTpos B GopMye (9) no AAHHMM
Ha6a0AcHHA 332 H3MEHEHHEM BJAJKHOCTH BO3AYXa HaA BOAHMMH 06BEKTaMK

m a,

as

as

a

Cpeanss
a6conioTHAR
omubxa

0,30 —0,19
0,38

0,39

0,40*

0,41

0,42

0,50

0,4 —0,17
-—0,18
—0,19*
—0,20
—0,21

0,4 —0,19

0,4 ~0,19

0.4 —0,19

0,08

a
0,08

az
0,04
0,06
0,08*
0,10
0,12
g
0,08

ay
0,08

* OnTHMaNbHble 3HAYEHHRA NapaMeTpoB.

0,12

0,12

0,12

01

0,1

0,1

0,1

o

-

occooo
.-._-.—8o
n—QBa

0,34

0,160
0,143
0,132
0,133
0,144
0,341

0,177
0,150
0,132
0,146
0,167

0,147
L0136
0,132

8§ o141

0,148

0,145
0,137
0,135
0,132
0,137
0,142

0,202
0,142
0,135
0,132
0,135
0,144

OnTHMH3aUHH Ha DBM HaliileHH 3HaUeHHS NapaMeTpoOB m, 4;, Az, A3 H
a,. 3a KpHTepHH ONTHMAaJbHOCTH NMPHHHMAJNach MHHHMalbHas abco-
NIOTHAA OWHGKA BENHUHH f; H €;. Pe3yJbTaTh ONTHMH3aUHOHHHX pac-
4eTOoB (HX OKOHYATeJbHBLIH BapHaHT) TNOKa3aHHW B Tabu. 5. OnTHMasnb-
HBIMH OKa3aJIHCh CJelYIolliHe 3HaUeHHS] HCKOMHX napaMeTpoB: m=04,
a;=—0,19, a;=0,08, a3=0,12 u a,=0,1. TakuM o6pa3oM, pacyeTHas

3aBHCHMOCTb NOJYYHJIa BHA (pHC. 2 a)

M=1—exp {{—0,1940,08th(0,124¢
—004)]) (x—004)™).

Yexp[—0,1 (x—

~(9)
-



Pe3ynbTaTH ONTHMH3aUHOHHHX PacCyeTOB CBHAETEJBCTBYIOT TaKXKe
O NMPaBHJBHOCTH NPOBeleHHS JHHHA Ha PHC. | ¢ Yyr0BHM K03 HUHEH-
ToM 0,4 H KOCBEHHO MOATBEPXKAAIOT NPEANOJIOXEeHHEe O TOM, YTO BJIHA-
HHe Af yMeHbluaercs ¢ ypenHyeHHeM X. JleACTBHTeNbHO, eclH a4=0,
YTO COOTBETCTBYeT OTCYTCTBHIO BJHSHHS Af Ha f(x, A?), TO cpeinss
a6comoTHas OWHOKa e yBeJNHYHTCA B 1,5 pa3a 10 CPaBHEHHIO C pe3yJib-
TaTaMH pacqua TNPH ONTHMAaJbHOM 3Ha4eHHH a,=0,l.

9P at=-z .

NN R R TT E  A LJ_III ]

7 2 5 1 20 50 100 200 500 71000
X KM
5
20
‘M‘Jﬂo/ | O T I RN TN IS T T 1 v v | | IIJ'II;]
AR 91 02 05 7 2 5 10 20 50 700200 5001000
SOE( T KM
W1

5*' Puc. 2. Tpadux M=f(x), nocrpoernns no dpopmyae (9) (a), u
cp [ (%), mocTpoennn® no dopmyne (12) (6)

CpennHe a6COMOTHHE OWHGKH BHUHC/IEHHS TeMNepaTypH H BAAK-
HOCTH BO3/yXa Haj BOAHOH MOBEPXHOCTBIO MO HOpMyam

L=t +(t—t) M ' (10)
e,=e,1(08e,—e)) M (11)

-TIPH 3HaYeHHSAX Ko3((HIHeHTa TPaHCHOPMALHH, NOJYYEHHHX 110 3aBH-
cuMocTH (9), okasanuch paBHHMH 0,2°C u 0,1 rlla, T. e. npakTHYeCKH
PaBHH. TOYHOCTH H3MepEeHHSI STHX MeTeOPOJIOTHUECKHX 3JIeMeHTOB.
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[Tepexon or kosadppuuwenta M x HckOMOMY KoapdHuHeHTY M, i

ocyinecTBasercs no ¢opmyne (4) (puc. 2 6). N
HOns obneryenus pacueToB npejasaraercss NMpHOAHKeHHas ¢opMmyaa -
qu + aMx,—O,M
. 0,04
Myp=—u—_—2 1———’——), 2
o (1% a>

rae M,, — sHavenne ko3dpouuuenta tpanchopmaunn M, Hafinennoe ™

no ¢opmyae (9) npH x, paBHOM NOJIHOA NPOTAXKEHHOCTH BOAHON MOBEpPX- ~
x,— 0,04 .
HOCTH (X9 KM ) Ha npodHuie; DT’ — TO e NpH NPOTHAKEHHOCTH

- o Xg— 0,04 B
BOAHOH TMOBEPXHOCTH (KM), paBHOH _2_, £

a=15{1-exp[;04(xo 0,04)2]).

Haub6onbee oTknoneHHe Mg, BHYHC/IEHHOE  TI0 dopmyne (12)
OT HCTHHHOTO €ro 3HaueHHs, ONMpelesneHHoro no popmyne (4), cocras-

asier 0,005. ATo cooTBeTcTByeT owH6Ke pacueTa e, ecero 0,1 rlla mpu:

peannHOl Hanbosblueli passocth 08e,—e; okono 15—20 rlla H.rmr;;ir
own6Ke pacuera f, menee 0,1°C, MOCKONBKY Pa3HOCTb fy —t, O06HYHO ™

He npesnumaer 10—20°C.

Hoeute dopmynn (9) u (12), npennaraeMue s pacyera KO3QdH- s«
uHeHToB Tpanchopmauun M u M, ayulle YyHOBNETBOPSIOT (H3HYe-: '
CKOMY' CMBICAY 3THX KO3 (HUHEHTOB BO BCeX BO3MOMHHX AHaNa30HAX : &
Pa3HOCTH TeMmepaTyp BOAM H BO3AyXa H pa3MepoB BoaoeMoB. OHH(..
ob6ecneynBaloT Gosiee BHICOKYIO TOYHOCTH pacyeTa TeMmepaTypH Hro:
BJIaXKHOCTH BO3JyXa HaJ NMOBEPXHOCTHIO BOAHMX 06 BbEKTOB. 2

1
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/ H. A. PEJIOITHH

" AHAJIH3 YCJIOBUHA H ®AKTOPOB,
- ONPEAEJSAIOUIHX BEJTHUHHY HCIIAPEHHSA -
C NOBEPXHOCTH o3. BAJIXALI

Boapacraloma#i Bogo3abop H3 pek Baaxamickoro 6accefiHa npHBo-
JUT X najeHuo ypoBHs B 03. Danxam. HavasoM nauGosiee HHTEHCHB-
HOro Bojo3afopa H3 pek Dbauaxaumickoro 6acceffHa MOXHO CYHTaTh
1970 rox, xorga Hauasoch 3anosHeHHe Kamyara#ickoro BOJOXpaHHJIH-
wa. B 6auxafiiide rogn BPsAA JH CleAyeT OXHAATh CTabHIH3alHH
oT6opa BoAHW H3 peK bBaaxauickoro 6acceiiHa. Tak, yxe uAeT CTPOH-
TeabcTBO Bosabworo AnMa-ATHHCKOrO KaHajla JJas  YAOBJETBODEHHS
noTpe6GHOCTH B BOJe CEeJNbCKOXO3AHCTBEHHHX paiioHOB AJMa-ATHHCKOH
ob6aactd. TIpoekTHpyeTCs H CTPOHTCSA PSIA BOLOXPAHHJHLL JJIS HYXA
opouleHHsi. B 3THX yC/JIOBHAX HYXXHH JAOCTAaTOYHO YeTKHe H OOBEKTHB-
HHle JaHHHE O 3aKOHOMepHOCTSAX (OPMHPOBAHHS COCTABJSIOUIHX BOA-
Horo 6Gasnanca 03. Banxauw, no3Bossioive pacCMAaTPHBATL OXKHIAeMKH
YpPOBeHb H MHHEpaJH3alHI0 BOAHW NPH Pa3jHYHHX 06beMax BOROOTGO-
pPa H motepp BOAH Ha HcmapeHHe. He MeHee Ba)XHO 3HaTh ¥ 6aJsaHCo-
Bhle COOTHOLIEHHS ABYX yacTeHd o3epa — BoctouHoro u 3amagHoro
Baaxama.

OcHOBHHE NOTEPH BOAH B 03. Basxam CBSI3aHHl C HCIIAPEHHEM C €ro
NOBEpXHOCTH. [0 AaHHHM MHOTOYHC/IEHHHX PaCUeTOB, BHIIOJHEHHEX
pasHHMH aBTOpPaMH B NpeAHAYyllHe rofbl, HCapeHHe CO BCEero o3epa B
cpenneM He npesnimaer 1000 MM, ucnapenne ¢ 3anmagHoro Basnxama
Ha 40—60 mMwm Goabuwe, ueM ¢ Boctounoro [4, 5, 9]. Ilpu satoMm Hekoro-
pole aBTOpH [l, 4] BBOAH/IH NONpPaBKH H OrOBOPKH, CHHXAIOUIHe pac-
YeTHHH CJIOH HCIAapeHHS.

MopdomerpuyeckHe H MOpQOJIOTHUECKHe XapaKTepHCTHKH Bocrtoy-
Horo H 3anagHoro Basxama HMeloT 60JbliHe pa3jiH4yHA, KOTOpPHE IIO-
3BOASIOT CYHTATL STH IBE HACTH 03epa KaK 6H CaMOCTOSTEeNbHRIMH

(Taba. 1).

Tabauya 1
MopdomeTpHuecKue H MOPDONOTHYECKHE XAPAKTEPHCTHKH
ABYX uacTeit 03. Baaxam npu yporue 340,5 M a6¢
Fay6una, M LInpuna, kM
L]
]
x
Yacrs o3epa Thaogaae: ¥ g g g‘ 4 é HJ::.'
g g £5( 4| =5
(o] 9) =3 by ; X
3anaguuft Baaxaw . 10804 52,1 4,79 12 36,5 71 . 296
Boctoynu#t Banaxaw 6771 58,4 8,79 26 22,2 47 300

Boctouynn#i Banxaw cpaBHuTeNbHO TAiy6OKHA BOJOEM C BHITSAHYTOM
¢opmoit xotsoBHHH. IlpH naomaznu, cocrasasomteil 41,69% niaomanu
BCero 03epa, B ero yauue cocpenorovero 61,6% o6nemMa BOAH.
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Couyeranue Taknx GakTOpoB, Kak 6oJjiblasi TAy6HHA, CPAaBHHTENBHO
Majible H BHITAHYTHE Da3MepH BOJHOH NOBEPXHOCTH Ha BocTouHoM
Banxawe, mManas ray6uHa HGo/blUHe pasMepH 3epKaja 3amagHoro
Banxauma, o6yc/oBnHBaeT pasiHuHe B THAPOMETEOPOJOTHYECKHX Xa-
PAaKTEepHCTHKAX B IBYX YacCTAX 03epa.

Tabruya 2
CpeaHHe mecsitiHbe 3HAYECHHUS fn, fa, €3, Ug H R .
Mecsu
SaeMment l | T ]
v l Vv I \"2! i VIt | VIIl l 1X l X I XI.
3anaauui Baaxaw
th °C 48 . 138 21,0 24,0 22,2 16,4 9,6 30"
t, °C 7.2 14,8 21,5 23,9 22,0 16,3 8,5 042
e, rlla 8,3 12,6 17,1 18,9 17,3 13,0 8,4 52
U Mfc 48 4,7 4,6 43 4,5 4,6 45 4,6
R xkan/cm? 10,49 13,37 14,13 13,08 10,81 7,09 2,95 0,16
BocToynuwit Baaxam
th © 3,5 12,2 19,7 23,0 22,0 17,5 11,3 44
t, °C 6,4 13,8 20,3 23,4 22,0 16,8 9.4 18"
e, rlla 6,6 11,6 16,0 17,7 15,7 12,5 8,4 6,0
U, Mfc 4,3 4,4 45 4,5 48 4,9 48 4,6 .
R kxaa/cm? 10,56 12,86 14,58 12,84 11,11 7,16 3,06 0,29 .

B ta6n. 2 npuBefeHH cpelHHe MecCsiuHble 3HaYEHHA TeMIepaTypH
(¢2) u BnaxHOCTH (e;) BO3AyXa, TEMNepPaTypH IOBEPXHOCTH BOAH (f,)
H CKOPOCTH BeTpa (), MOJyYeHHHIe IO MaTepHajaM 3KCNeAHLHOHHHX
HabaoeHHi Ha o3epe 3a nepHox 1960—1978 rr. Tam xe NaHH Mecsiy-
HHe 3HaueHHs paJHalHOHHOro 6asaHca (R), AJs ompefeseHHs KOTO-
PHX HCNOJb30BAaHH MaTepHAJH CleLHaJbHHX TennobajaHCOBHX Hab-
JIOfleHHH Ha o3epe B TeueHHe 6 ser (1965—1966, 1968, 1975—1977 rr.).

MeronHKa pacyeta CpefHHX MECSYHBIX 3HAYeHHH 3THX 3/J€MeHTOB
onHcaHa B pabore [8]. Penpe3eHTaTHBHOCTb H TOYHOCTb CPENHHX Me-
CAYHHX 3HAYEHHHA OLEHHBAJIHCh BEJIHYHHOH JOBEPHTENbHOrO HHTepBaJja
(to) (¢ — HOpMHpOBaHHOe OTKJOHeHHe, paBHoe 1,96, ¢ — cpeansas
KBajJpaTHYecKasi OIUHOKAa) H OTHOCHTeNbHOH cpeaHed KBaApaTHYECKOH
OLIHOKOH (m7). _

CTaTHCTHYECKHe NMapaMeTPu {0 M m; TeMNepaTyph MOBepXHOCTH

BOJN B OCHOBHOM He NpeBHUIAIOT cOOTBeTCTBeHHO *+0,4°C u 2—5%.
Toabko B anpene H Hosi6pe HX 3HayeHHs JdocTHrawTt +0,7°C u 7—9%).
B Taknx Xe npenesnax xone6aioTcs to M m - TeMIEPaTyPH H BJIaXHO-
CTH BO3/yXa.

CKopoCTb BeTpa NPHHHMAJach MO JaHHHIM OGeperoBHX MeTeoCTaH-
uu#t MO Baaxaw u 0. Aarasn 6e3 u3MeHeHHUH, TaK Kak oOUHH Aad
3THX ABYX MeTEOCTAHUHH NepexoAHHH KO3(pGhHUHEHT OT CKOPOCTH BeT-
pa Haj cywei K CKOPOCTH BeTpa Haj BOJAHOH NMOBepXHOCTbIO [6] paBeH
enunnue. OTK/JIOHeHHs pacyeTHHX 3HAaYeHHH pajHalHOHHOro G6asaHca
OT CpeJlHHX 3a NMepHOA HalaioJeHHH He npesnulaetr 4—5%. Takum 06-
pa3oM, MaTepHaJn HaGJIOAeHHH HaJ 3JeMEeHTaMH, ONpelesIOIHMH
HcnapeHHe ¢ 00eHX 4acTed o3epa, LOCTATOYHO peNpe3eHTAaTHBHHI.
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AHanu3 gaHHHX Ta6h. | H 2 NOKa3HBaeT, YTO TeMIepaTypa NoBepx-
HOCTH BOAH H BO3JyXa 3anagHoro Basxaa ¢ anpesas mo aBrycrt Bhille,
yeM BocTouHoro, a ¢ ceHT6ps Ha060pOT. DTOT PaKT OO BACHAETCSH TeM,
Y10 cpeAHsAs raybuHa Bocrounoro banxawa (8,79 M) moutH B ABa
pasa GoJsblie cpefHel riay6HHH 3anaigHoro Baaxama (4,79 m). Kcra-
TH, ray6HHa o6ycsoBJaHBaeT 60JIbLIYIO MPO3PayHOCTh BOAW BocToyHO-
ro baaxaua. B xoneyHom HTOre (4epes anp6eno BOAH ) 3TO NPHBOAHT
K 6osiee BHCOKHM 3HauyeHHsM R no cpaBHeHHI0 ¢ 3anagHuM bBax-
XaUIOM.

CpaBHHBasi 3HaueHHe €; HajJ 3amaAHHM H BocTouHslM Basxaiiom,
cjelyeT HMeTb B BHAY, YTO ero (OpMHpPOBaHHe Hald BOAHOH MOBEpX-
HOCTbIO NMPOHCXOAHT B OCHOBHOM 3a CYeT TeMIlepaTypH [OBEpXHOCTH
BOAH H BpeMeHH npe6GHBaHMs BO3AYWHOH MacCH Haj BOAOH. '

B ycnoBuax Banxama HauanbHHe napaMerpel (TeMmepaTypa H
BJIaXXHOCTb ) BO3AYLIHOH MacCH, HaTeKaloule#l Ha BoAdy BocrouHoro H
3anapHoro Basaxala, MOXHO CYUHTaTh OAHHakKOBHMH. OpHako ynpy-
rocTh BOASIHOTO mapa (ez) NMOYTH B TeYeHHEe BCEro ce3oHa (amnpenb—oOK-
T6pb) Hax 3anagHuM Basnxamom 6Gosblle gaxe Toraa, Koraa Teme-
paTypa NMOBEpXHOCTH BOABI B BOCTOYHOH 4YacTH o3epa Bhile. O6bsAcHe-
HHe 3TOMY (akTy cJelyeT HCKaTb B HEOAHHAKOBOM BpeMeHH npebniBa-
HHS BO3AYLIHOH MacCH Haj BOAHOH NOBEPXHOCThIO BocrtouHoro u 3a-
nagHoro Banxawa. Cpeausis wupuna 3anagnoro Banxama cocrasisier
36,5 kM, Boctounoro — 22,2 kM. D10 06CTOATENLCTBO NIPHBOJAHT K 60-
Jee ray6okoi TpaHcGOPMAUHH BO3AYIIHOH Macchl (o6OraileHHIO BOAS-
HHMH NapaMH) Hal akBaTopuell 3anagHoro Basnxama, 4To B KOHEUHOM
HTOre naeT H Gojiee BHICOKHe 3HA4eHHS e;. TakHM 06pa3oM, cpaBHEHHE
OCHOBHHIX NapaMeTpoOB, ONpedesIAOIIHX HCMapeHHe C NOBEPXHOCTH BO-
AB B IBYX YacTfX 03epa, He JaeT OCHOBAHHS I0Jarath, 4To ¢ 3anafHo-
ro Banxauwa ucnapsiercs 6osbWiHfi CAOH BoAH. J[leHCTBHTeNbHO, HPH
paBeHCTBe W, CPeAHHH 3a ce30H (anpeb—HOAGPL) pagHALHOHHHIA 6a-
aaHc (taba. 2) Bocroudoro Basxauia 6osslile, a 3HaueHHE e; MeHblIe.

Jasa onpeneseHHs KOJHYECTBEHHOIO COOTHOIUIEHHS MHCNapeHHA C
JBYX uacTefi o3epa H BeJHUYHHY NOTepb HA HCIapeHHe CO BCero o3epa
Mo AaHHHM Ta6J. 2 NPOH3BeleHH pacyeThl C HCMOJb30BAHHEM CJeAylo-

wHux Gopmy:

E=0,147 (140,72 u,) (e, — &), (1)
S E=0,154n(e,—e,) u,, ' )
E— R—A4Q ’ 3)

At ¢,
60(1+0,64 Ae+600)

rae E — cJol HCnapeHHs 3@ pacUeTHHIH NEePHOA, MM; N — KOJHYECTBO
IHel B PaCYETHOM NEpHOAe; e, — MAaKCHMaJbHas yNpyrocTb BOXSHOrO
napa, onpefenseMas 10 TeMnepaType NOBEPXHOCTH BOAH; AQ — H3aMe-
HeHHe TeIJIO3aNacoB, KaJj/cM2,

A=t,—1l; A e=e,—e,
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®opmyna (1) aBaserca obuenssectHolt ¢popmysod I'TH [6]. Bu-
BoA ¢opmyan (2) npuBeleH B pabore [7]. Popmyna (3) BHTekaeT H3
YPaBHEHHs1 TemJoBoro 6asaHca o3epa NMPH HCNOJb30BAHHH OTHOIUIEHHSN
Boysna (mns HckaloyeHHs TypGyJeHTHOro Tensoo6MeHa) H HeyueTe
KOMIIOHEHT, cocTaBasioiux MeHee 1,5% or paauauHonHoro GanaHca.

Meron TensioBoro 6asnanca H ero pacuetHas popmynaa (3) sBaAsOT-
csi (Hu3HyecKH HaHGoJee 060CHOBaHHHMH. KpoMe 3TOro, aHaueHue Hc-
napeHHs B TelsioBoM OaJjiagce 03. Basxaw oueHb BeJIHKO, YTO YBeJHYH-
BaeT HaJeXHOCTh pacyeroB no ¢opmyne (3) ocobeHHO Toraa, Koraa
JOCTAaTOYHO TOYHO ONpeAeJieHa rJiaBHasd KOMIIOHEHTa TemjJoBoro 6ajas-
- Ca — paJHaLHOHHHMH GajaHC.

[puBenennnie GOpMyJaH 6HJH BHOPaHH NOCTe PACYETOB HCNAPEHHS
N0 HHM C HCNOJb30BaHHeM HaHO6OJee AOCTOBEDHHX AAHHHX TenJyoba-
JIAHCOBHX H TpaJHeHTHHX HabJIOfeHHH, NpoH3BOAHBLIHXCA B 1965—
(15966, 1968, 1975—1977 rr. B TOouKe 03epa, pacnosOKeHHORX B 3 KM OT

epera.

Tabauya 8
PeayabTaThi pacueTos MCHapeHun no GopMysam, MM
YacTs o3epa { M @ 3)
3anaausfi Banxaw 811 927 1144
Bocrounnfi Baaxaw 979 1052 1236
Bce o3epo 839 979 1182

CpaBHHBasi pe3y/abTaTh pacyeToB HcrnapeHHs no ¢dopmyaam (1),
(2) ¢ pesyabTaTamH pacuetoB.no popmyne (3) (xak Hau6osee o6bex-
THBHOH ¥ (H3HYecKH 060CHOBaHHOH), BHAMM (Tab/1. 3), dYTO caMHe
6au3kHe pe3ynbTaTh AaeT popmyna (2). OTK/IOHeHHS No Hed B cpel-
HeM 3a 22 pacueTHHX Mecsiua cocTaBHAH 2% . OTkionenne no popmyae
(1) paBno 16%. Ha To, wto dopmyna (1) B 3acywunHBOi 30He paeT 3a-
HHXeHHHe (10 15% ) peaysnbraTH, YKa3mBalH H Apyrue aBTopH [l, 2].

B uenoMm ans Bcero o3epa pacXoXXAeHHS B 3HAUGHHSAX HCNapeHHH,
paccuHTaHHHX nmo ¢opmynam (1), (2) u (3) cocTaBasAOT COOTBETCT-
BeHHO 29 H 17%. JlocTOBEpHOCTb NMOJYYEHHHX 3HAUeHHH HCNIapeHHS 10
dopmyne (3) moATBepKAAIOT TaKXKe pe3yNbTaTH NMOAOGHHX pPacyeToB
aas Keurupckoro BoJOXpaHHJHINA [3], pacnosoXeHHOro ceBepHee
03. Baaxaw nwa 110—120 kM. CorsiacHO 3THM pacyeTaM, HCllapeHHe C
KeHrHpckoro BOAOXpPAHHJIKILA C anpessi MO OKTA6ph paBHO 1130 MM, a
¢ yueToM HO6ps, KakK H s 03. Banxawl, HaxoAHTCA B mNpejenax
1180—1190 mM. M3 Taba. 3 cieayer ApyroH He MeHee BaXKHHH BHBOA.
C Boctoynoro Banxama ucnapsieTcs 60AbLUHHA CJIOH BOAH, YeM C MO-
BepxHoctH 3amajpHoro Banxama. [IpeBHiueHHe noATBepXAaercs pac-
YeTaMH o BceM TpeM popMysnaM, HO HMeeT pa3HHE 3HAYeHHS.

HOns onpeneneHHsi JOCTOBEDHOA BeJHYHHH NPEBHILEHHS HCNMapeHHs
nposejeH cheayiomuii aHanus. Tak kak AQ B dopMyse (3) 3a ce3oH
coctaBaser He Gonee 1—1,5% OT BenHYHHH paJHaUHOHHOrO 6GasnaHca
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(no npHuKHe GJH30CTH TeMIlepaTypPH BOAHOH MacCH B anpese H HOs6-
pe), HCK/IOuYeHHe 3TOH KOMIIOHEHTH H3MeHseT KOHEeYHHH pe3yJbTaT
pacuetoB mo ¢popmyae (3) B npepenax 1—2%. CymMa npH HCnosab3o-
BaHHH CPeJHHX JAaHHKIX 33 Ce30H OsH3Ka K eaunuue (=0,03). Ilpu uc-

KJIOUeHHH H3 GopMyanl (3) KOMNOHEHTH AQ H CYMMH (1 —|—0,64%—:+

t
+6_6% H3MeHeHHe HcmapeHus He npeBwwaer 4%. B cBolo ouepens,

onpegnenenue Af, Ae 1 AQ cBsizaHo ¢ GONBIIHM 06HEMOM BHIYHCJIHTEJNb-
HHX paboT # ownb6KaMH (ocobGeHHo mpH pacuerax AQ B ycnoBusax Baax-
xala), cyMMapHas BeJHYHHA KOTOPHIX MOXeT OKa3aTb Gosee 3aMert-
HOe BJIHSIHHE Ha PacyeTH HCHNapeHHs, ueM NpeHebpexeHHe 3THMH KOM-
noHentaMu. C yuetoM ckasaHHoro ¢opMynaa (3) mepemHuilercsi Tak:

R (4)

60

PacyeT ce30HHBIX 3HAueHHH McMapeHus IO BHpaxeHHo (4) xapak-
TepPH3yeTcsl NPOCTOTONR U HaJLeXHOCTbIo. [locsieHsAs] 3aBHCHT TOJBKO OT
TOYHOCTH OAHOH KOMIIOHEHTH R, MHOroJieTHee CpejHee MeCsiUHOe 3Ha-

fdg." Tabauya 4
= 3nauenne ce3o0HHNX (anpeab—Hoalps) HCnapeHH#,
’ noayyeHHbix no gopmyne (4), M
4 B L

. Toa 3§21§::" B aman™  |0sepo » menom

¢ 1195 1218 1204
1186 1196 1190
1177 ~ 1200 1186
1210 1240 1222
1143 1171 1154 .
1151 1174 1160
1201 1244 1218
1166 1235 1193
1202 1248 1220
1142 1180 1157
1101 1152 1121
1130 1176 1148
1111 1162 1131
1151 1197 1169
1175 1244 1202
1201 1260 1224
1136 1224 1170
1134 1159 1144
1162 1204 - 1178

yeHHe KOTOpOH OT/IHYaeTCs OT AaHHHX HabaiofeHHil 3a 6 jer He Goaee
4%. Yro kacaercs onpejeneHns HauGojiee LOCTOBEPHOH PAa3HOCTH MeX-
Ry ncnapenueM ¢ Bocrousoro ¥ 3anaanoro Banxamwa, To 1 B aTOM Cary-
yae NpeHMyllecTBo 3a opmyaoi (4). Ilpu pacuerax no ¢opmyae (4)
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MOryT OHITb OUIHOKH TOJBKO OAHOrO 3HaKa AJsi o6eHX yacTell o3epaH
NOUTH paBHBIE NIO BeJIHYHHE (B npefenax 5% ).

Pacyer ucnapenus no ¢opmyne (4) nokasan (rabsa. 4), uto And
3anaauoro banxama ono paBuo 1162 MM, naa BocTouHoro — Ha 42 MM

Goablue.
Emm

7601

20t

60 v\ ‘ e

0 1 ! 1 L L 1 ] )
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Cesonnmift xoa Hcnapenus (E) c mopepxHocTh Bocrounoro
. (1) n 3anaasoro (2) Banxawa

Ha pucyHke nokasan ce3oHHHH Xof HcrnapeHHs. W3 Hero BuAHO,
YTO MHTEHCHBHOCTb HCMapeHHs C JABYX uyacTell o3epa B TeueHHe Ce30Ha
HEOAMHAKOBa. B nepBylo NMOJIOBHHY (anpesb—HIONb) OHa BHe Ha 3a-
nagHom bajxaule, Bo BTOpPYIO NOJIOBHHY (aBrycT—Hos6pn) — Ha Bo-
CTOYHOM.
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i H.A. ®EQIOIIHH

BPH3bl HA o3. BAJIXAHI H HX YYET
NMPH PACYETE HCIIAPEHHA

B [3] Bce BomoeMb gesnsiTcsi Ha TPH I'PYNNH B 3aBHCHMOCTH OT HX
pasMepoB. B uactHocTH, GosbliHe BOJOeMH MJjoiiajbio 40 kM2, g
KOTOPHX XapaKTepPHO HaJIHYHe yYacCTKOB, OTJHYAIOWHXCH 1O IAyOHHe
3alHILEHHOCTH HJH THAPOMETeOpPOJOTHYECKHM YCJIOBHSAM, OTHOCATCH K
TpeTbeH rpynime.

He3aBncuMo OT paaMepoB BOAOEMOB B YKa3aHHAX PEKOMEHIOBAHH
ellHHble METOJHKH TeMllepaTypH H BJa*KHOCTH BO3JyXa, CKOPOCTH BerT-
pa Hazx Boao#d. O6sA3aTeNbHEIM YCJAOBHeM SIBJISIeTCA YYeT CpefHedl JJH-
HH pa3roHa BO3AYIIHOrO NMOTOKA HaJ BOJAOEMOM, OT KOTOPOM 3aBHCHT
Ko3bdHuHeHT TpaHchHOpPMaALHH. '

Has onpeneneHHs cpeiHeH NJHHH Pa3roHa BO3AYIIHOrO NMOTOKa Ha
NJaHe BOAOEMa CTPOATCH [Be CHCTeMH NIPSMOYTOJLHHX CeTOK H3 Ia-
panajenbHEX NpodHaeH, OPHEHTHPOBAHHHX B IIEpPBOM CJydYae C ceBepa
Ha IOT M C 3anajia Ha BOCTOK, a BO BTOPOM — C CeBepo-3amafia Ha Koro-
BOCTOK H C CeBepO-BOCTOKAa Ha loro-3amaf. [IpH aToM mpeanosnaraercs,
4TO BO3AYLIHBI MOTOK BCEria llepeceKaer BOJAOeM B HANMPAaBJEHHH, 3ape-

THCTPHPOBAHHOM Ha OAHOM-ABYX GeperoBHX MeTeocTaHUusfX. PacyeTH
BHIIIOJIHRIOTCSA 1O popMyae

Lchl_&) [[‘c,-vo (Nc +N)o)+ Ln—a (N'+N3)+Lc-'3;'°"' (N +

C.-3

+N)o.-n)+Lc.-l-lo.-a (Nc.-n+Nw.~s)’ (1)

roe L, — cpeiHss AJMHHA PasroHa BO3AYIIHOTO NMOTOKAa HaX BOJAO-
eMOM, KM; L¢_y, Ls—3 H T. 4. — CpefiHAs [QJHHA pa3roHa BO3AYylI-
HOTO NOTOKAa IO COOTBETCTBYIOIIHM HanpaBJeHHSAM H NPOQHIAM, KM;
(Ne +Ng ), (Ny +N;) 1. &. — CyMMH TOBTOpsSeMOCTell HanpasJe-
HHil BeTpa IJI ABYX B3aHMONPOTHBONOJOXHHX pyM60B, % .

He Bo3paxas npoTus Teopuu TpaHCcHOpPMALHH BO3AYMIHOTO NOTOKA
NpH €ro nepexoje C CyIwH Ha Boay (H Hao6OpOT), OTMETHM TOJbKO, 4TO
B CYLIECTBYIOLIHX METOJAHKAaX HeOOOCHOBAHHO TNpHMEHseTCH OOLUHH
MOAXOJ NPH ONpeleseHHH CpeiHeH AJHHH pPa3roHa BO3AYLIHOrO NOTOKA
HaJ BOAOEMOM He3aBHCHMO OT €ro Pa3MepoB.

H3pecTHO, 4TO Ha BOJOEMaX, OTHOCSUIHXCS K TpeTbeH Tpymme, B
TenJoe BpeMs rojga HabAOAAIOTCH MeCTHHe BeTPH (6PH3H ), BHOCSILHE
CylleCTBEHHOE H3MeHeHHe B cXeMy oOOuled IHPKYJSUHH BO3AyLIHOM
MacCH HajA BOJOEMOM H IIpHJerapllel K HeMy TeppHTOpHH. Ha nmpoTH-
BOMONOXHHX 6eperax TaKHX BOLOEMOB HMeEIOT MeCTO BeTph IPOTHBO-
NOJIOXHBIX HanpapjeHH#. DTO HCKIIOYaeT BO3MOXHOCTb NPHMEHEHHs
ONMHCaHHOMN obLIell cXeMH ONpelesyieHHsl CpeAHel AJHHH pa3roHa.

* [ly6anKkyemast CTaTbfi HOCHT AHCKYCCHOHHHA xapakrep. Insi yuera GpH30B nNpH
pacuerax HCMapeHHs HeOOXOAMMH AaJbHefllIHe HCC/IeAOBaHHA.
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Ha npumepe 03. Banxaw nokaxem HajHuue B TenJoe BpeMs roaa
(anpeapb—oOKTAOpbL) OPH30BOH LHPKYJAAUKH, fABAfKOllelicd OJHHM H3
IMIAaBHHX KJIHMaToo6Gpa3ylowHx (akTopoOB Ha o3epe H ero mobepexbe.

OcHOBHEIMH NpHYHHAMH, 06YCJIOBJHBAIOIIHMH NOsiBJeHHe GpH30BOA
UHPKYJSUHH, SABAAIOTCA Pa3jH4YHA B TeNJAO(H3HYECKHX H PaAHALHOH-
HHIX XapaKTepPHCTHKAX BOAM H CYWK. 3a cYeT 3THX pasaH4Hi 06pasy-
10Tcsi 6osibiiHE TOPH3OHTaJbHHE IDAJHEHTH TeMnepaTtyp, KOTOphe B
CBOIO ouepelb NOPOXKAAIT 6apHUeCKHH rpafHeHT, NIPHBOAAIIHI K o6pa-
30BAHHIO MECTHHIX BeTPOB-OGPH30B.

B Tabaxue npuBefeHH MHOFOJIeTHHE CpPelHHe MeCSAYHHE 3HayeHHSA

'PAa3HOCTH MeXAy TeMnepaTypoi NOYBH H TeMIepaTypod BoAH 03. Baa-
xaw B 6 H 15 4.

Pa3HocTs MEXIYy TeMNEpATYpofl NOBEPXHOCTH NOYBH H TeMnepaTypod soaw, °C

Mecsn
Bpeus, 4
v l \4 l VI l VIl Vil l X l X l X!
6 —2,3 —4,6  —5)1 —6,2 —7.4 —82 —8,7 —9,1
15 20,2 22,6 243 22,0 223 18,4 0,0 1,2 -

Kak BHAMO H3 NpHBEJAEHHHX AAHHHX, B YTPeHHHe YacH [OYBa XO-
JIOJHee BOJH, a B JHEBHOEe BpPeMs HarpeBaeTcsi HaCTOJbKO, YTO MaKCH-
MaJibHble Pa3HOCTH TeMllepaTyp (IO CPOYHHM HaOJNIOAEHHAM ) JOXOAAT
no 30—40°C. YMecTHO OTMeTHTb, uTo Ha CeBaHe, Tle TaKXe OTMeya-
I0TCH GpPH3H, MaKCHMaJbHHE DAa3HOCTH TeMIlepaTyp He MNpeBHINAIOT
13,2°C.

Hapn cunbHo nporperoii cyuefi HabaoAalOTCS BOCXOASILIHE IOTOKH
BO3/yxa, a Hal BOXOH — HHCXOAALIHE. DTO NMPHBOAHT K UHPKYJIALUHH,
cXeMa KOTOpOH NMoAPOOGHO ONHCaHa B CNelUHanbHOH JuTepatype [4].

[lpeo6aanalouiiM HanpaBjieHHeM BeTpa Ha 03. Dajxauw sBasercs
ceBepo-BocTouHoe [2]. OaHako HauyHHas C anpeas TOBTOPAEMOCTb
NIPOTHBOMOJIOXKHKX PyMGOB yBeJHYHBAaeTCS H NMOYTH B TeYeHHe Tpex
MeCsIleB CPaBHHBAaeTCs C NOBTOPSIEMOCTHIO BETPOB CEBEpPHBIX Hampas-
aenuit (puc. 1). C ceHTsi6ps NOBTOPSAEMOCTb BETPOB IOXKHHX pyMO60B
yMenbinaercs. OAHOBpeMeHHO HabJI0RaeTCsi yMeHblIeHHe H Pa3HOCTH
IHEeBHbBIX TeMMepaTyp MoYBH H BOAH. B okTsi6pe H HOsI6pe pasHOCTDb
JHEBHHX TeMmmepaTyp MpPHOJHXKAeTCH K HYJIO, Pa3HOCTb HOYHBIX TEM-
nepatyp yBeanuuBaercs. CjleACTBHeM 3TOro sBJfieTCS BO3PAacTaHHE
MOBTOPAEMOCTH BETPOB CeBEPO-BOCTOYHOIO HalpaBJIeHHS.

Ha puc. 2 npuBeseHa cyToYHasi NOBTOPSeMOCTb BETPOB ABYX IIPOTH-
BOMNOJIOKHBIX H HaunGoJee NMOBTOPSIOIIKEXCS HaNpaBJeHHH 3a anpejb—
:H016pb. OHa TakXe CBHAETeJbCTBYET O HaJHYHH OPH30B, NpHYEM CMe-
Ha AHeBHOro 6pH3a (C 03epa Ha Cylly) Ha HOYHOH (C CyUIH Ha 08Sepo)
npoucxonut B 20—22 4, a HOYHOro Ha AHeBHOH — B 10—11 4.

Iay6una pacnpocTpaHeHHsi OpPH30B HEOAHHAKOBa /i pa3JHYHHX
BOJOEMOB H B NepBYiO ouepelb ONpejesasieTcsi, NO-BHAHMOMY, pas-

_ HOCTBIO TeMIepaTyp ABYX NOACTHJAIOWHX NoBepxHocTed. Tak, Ha Baa-
THiickoM Mope [l1] ¢ Mops Ha cymly OpH3H pacnpoCTPaHAWTCA A0
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30 kM, ¢ cywin Ha Mope — Ha 8—9 kM. Pa3oBHe (pefiioBHe) M CyTOU-
Hble CepHH HabJaIOAeHHA Ha BepTHKaJH, pacnojoXxeHHoir B 10 KM oT
Gepera, NMoKa3HBaloT, 4yTo Ha DBasxauie ray6HHa NPOHHKHOBEHHS GpH-
30B C CYWIH Ha o3epo kKosebaercsi or 8 a0 12 kM. MatepuasnoB HabJio-

2) p) ' 6) | 2)

ST

Puc. 1. MHoroseTHHe cpeflHHe MecsiYHHe PO3H NOBTOPSEMOCTH HalpaB/eHHA BeTpa no
merteoctaHui MO Baaxauw:

a, 6, 8, 2, 0, e, &, 3 — anpenb, Maf, HIOHb, HIONb, aBrycT, CeHTAGpb, GKTAGDL, HORKGPh
COOTBETCTBEHHO

IleHHH 3a rnyGHHOH pacnpocTpaHeHHs GPH30B ¢ O3epa Ha CyLIy He HMe-
ercsi. OHAKO MOXHO MPEeANOJIOXKHTh, YTO OHA He MeHee 15—20 kM, Tak
KakK 110 BH3yaJbHHM HaO6JIOEHHAM MeTeOCTAHUHH asponopTa (9 KM OT
6epera) amM Tpy6 TILI, pacmosoxkeHHoH Ha Gepery osepa, pacHpocT-
paHsieTcsl B CTOPOHY CYLIH HAa MHOTHe KHJIOMETPH OT a3ponopTa.

Bpu3oBas uHpKyAsUHs He obecreyHBaeT He TOJbKO €LHHOTO BO3-
JLYIWIHOro NMOTOKA Hal 03epPOM, HO H NOCTOSIHCTBA CKOPOCTH BeTpa OT
cepelHHH o3epa K ero 6eperaM. Hamu He pa3 Ha6JI0Aa/0Ch TaKOe SIB-
JieHHe, Koraa Ha pefjaoBodl BepTHKaJH (10 kM or Gepera) oTMeuaJcs
OoueHb caabHi BeTep HJH LUTHJb, a Ha 6epery CKOpPOCTb BeTpa IO JaH-
HboiM MeteocTaHuud 'MO Baaxaw pgocrurana 7—9 m/c. B atux ycio-
BHSX KDHTepPHH, noJydyaeMBbld NpPH NpPOBeNeHHH CHHXPOHHHX HabJione-
HHH 3a CKOPOCTbIO BeTpa Ha Oepery H Ha o3epe B (HKCHPOBAHHOH TO4-
Ke, He MOXKeT OLITb PacpoCTpPaHeH Ha BCIO aKBATOPHIO 03epa.

Takum o6pasoM, 6pH3oBas LUHPKyJAsiuHS Ha Daaxawme B Temwi
NepHOJ roja COCTaBJsieT CyLIeCTBEHHYIO AOJI0 B O6lLieM BeTpPOBOM pe-
XuMme o3epa. [Ipu pacuerax ¢ 3THM HeOGXOAHMO CUHTAThCS, BHOCH He-
KOTOpHe YTOYHEHHS B METOAHKY pacueTa cCpeAHed NJHHH pa3roHa BO3-
aywHo# (L) Hal KPYNHHMH BOAOEMaMH.
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[Ipn pacuerax, narpumep, ans 3anagnoro Banxama L., mo ¢op-
Myne (1) paBrserca 41 kM. Ecin HCXOAHTB H3 ToOro, yTo r1y6HHA pac-
NpocTpaHeHHsi 6pH3a HAa BOAY cocTaBjseT B cpeiHeM 10 KM, TO cpex-
HAs JJIMHA PasroHa BO3JAYIIHOTO NOTOKa IO KaXAOMY H3 ABYX NPOTH-
BONOJMIOXKHKHX HanpaBjeHHH O6yneT paBHa 20 kM, T. €. Le—p,

s—3 H
T. A. 6yayt paBHH 20 kM. Torna ¢opmyna (1) nepenuuiercs Tak:

chz%(Nc +N10+Nn +N3+Nc.-B+NIO.-3+NC-'3+
+Ny.0) @

Pacuern no ¢popmyse (2) nokasanu, uto L, ans 3anagxoro Baa-
xama pasHO 20 KM. :
72
sl

72

/) A
72
8
I 4
N
N/}
3
Q r—
S76 6 ¢e) ,—\\
N / \
72 72 o7 \
8 B \\ /
4 /
N ———
g | | L 1 |
g 3 6 9 712 15 18vacy
) _
Pue. 2. Cyrounas nosTopse- 72 Vs \ —_———]
MocTb BeTpa cesepHoro (/) H 2
J0XHOro (2) HampaBJIeHHH: f ‘\
a, 6, 8 2 0d, e, % 3 — CM.

pHc. 1 ) 4

g 3 6 9 72 15 78vace

Takum o6pasoM, npx Hcnoab3oBaHuu Metoauku I'TH [3] mas pac- :
YeTOB TeMIepPaTypPH H BJAXXHOCTH BO3Ayxa Haj 03. Baaxaimr B renamit
nepson rofa L., Heo6XoAHMO NMPHHHMATh paBHHM 20 KM, a COOTBETCT-
BylouwHHA el Ko3adduuuent TpaHcpopmauun (M) — 0,34 Bmecro. 0,44 .
npH L, =41 kM.
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HaMu nponsseseHH pacueThl TeMNepaTypnl H BJaXHOCTH BO3JyXa
Ans 3anagHoro Banxama oaHOBpPeMEHHO ¢ HCIOJb30BaHHEM ABYX 3Ha-
yeHH# KoaddHuunenta TpaHchopmauun — 0,34 u 0,44. CpaBHeHHe pe-
3yJbTaTOB pacyeToB NOKa3aJjo, YTO yyeT GPH30BOH LHPKYJALUHH NPH-
BOXHT K H3MEHeHHIO TeMIepaTypH H BJaXKHOCTH Bo3ayxa Ha 2—5%.
OnaHako BaXKHO He TOJIbKO YTOYHEHHe, HO H NPHHUHNHAJbHO HOBHIH

NOAXOA K TEOPHH TpaHCPOPMALHH BO3AYUIHOrO NOTOKA B YCJAOBHAX OpH-
30BOH UHPKYJASALHH.
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B. 1. MTONIOBA

O PACYETE AT YCTAHOBJIEHHUSA JIELOCTABA
HA KATYATARCKOM BOOOXPAHHJ/IHUIE

Kanuarafickoe BojoxpaHusauile co3gaHo B 1970 r. B peayabrate
nepekpuTHa p. Mau B yskom Kamnuarafickom yumenve. BopoxpaHHJH-
e BHTAHYTO C BOCTOKa Ha 3anaj. Ilaouwagp ero 3epkajia npH JOCTH-
JKEHHH NPOEeKTHOH oTMeTKH 485,0 M ZoaxkHa coctaBHTh 18,47 kM2, 06b-
eM — 28,14 kM3,

CrauHoHapHBE THAPOMETEOPOJIOTHYEeCKHe HaOJIOJeHHss Ha BOMAO-
xpaHuauie Havatel B 1971 r. y r. Kanuara#t. B 1974 r. oTKpHTH NOCTH
y noc. Kapayok B 109 kM Bume I'DC, a B 1978 r. — B6aH3H y p. UHaHK. -
Takum obpa3om, Aaxe y r. Kanuaras npoLosKHTelbHOCTh Habuiofe-
HHUH JHIOL HEMHOrO npeBhiiaer 10 jer.

[lepBrie nenoBHe sBJeHHs (3abepern) Ha BOAOXPaHHJHIIE HaOJIO-
nawoTcst B Hos6pe—sanBape. Han6onee pano onn orMeuanuces 18 Hosa6-
pa 1976—1977 rr., a Haub6osee no3guo — 5 sHBaps 1971—1972 rr.
CpenHsasi nata NOSIBJEHHA JIeOBHX SIBJEeHHH Ha BOAOXPaHHJHILE TPH-
XOAHTCS Ha 22 nekabps. CpOKH YCTAaHOBJIEHHS JIEAOCTaBa TaKxke H3Me-
HAIOTCH B LIMPOKHX npenenax. Hanpumep, aumoi 1973/74 rr. nepocras
of6pa3oBajici uepes 2 HAHS TIOcJae IOsBJAEeHHS 3aleperos, 3HMOH
1979/80 r. — uepe3 32 aus. Camas paHHss AaTa Hauaja JegoCTaBa
Ha6aioganach 6 nekabps 1973—1974 rr., camas no3guss — 23 sHBaps.
1980—1981 rr. CpenHsii naTa yCTaHOBJIEHHS JIEAOCTaBa NPHXOLHTCA
Ha 29 mekabps.

Kak M3BecTHO, AN BHISBJEHHS OCHOBHHX OcOGeHHOCTelHl JielOBOroO
pexuma Jio6oro BojoeMa U IJs pa3paboTKH METOAHKH JOJAIOCPOYHOTO
NporHN3a HayaJja JejocTaBa Heo6XOAHMO, YTOOH NepHoj HaOJIOKeHHH
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8a JIeIOBBIMH ABJEHHAMH coCTaBHA 25—30 seT. B cBA3H ¢ 3THM HMeO-
merocs psaja Habnwoaenuit Ha KamuarafickomM BOJOXpaHHJHUIE HeRo-
CTATOYHO; AJIf pelleHHA TaKHX 3ajay Tpebyercs ero yAJHHEHHe pac-
YeTHHIM IyTeM, HCIOJb3ys HaHHBE MeTeOPOJOTHYECKHX HabaloJeHHA
3a npouibie roAH H MOppOMeTpHYEeCKHe XapaKTeDHCTHKH BOAOXPAaHH-
JIHILA.

Hast yanuHeHus pAAOB AaT Hayaja JejoctaBa Ha KamuarafickoM
BOJOXpaHHJIHILE HCNOJb30BaH MeToA, npeaioxenunit JI. I'. lyasxos-
ckHM*. [1pu 3ToM onpeseseHHbe TPYAHOCTH OHJIH CBSAI3aHH C OTCYTCTBH-
eM H3MepeHHIl CKODOCTH TeUeHHs BOAW H GaTHMEeTPHYECKOH CBHEMKH
JIOXa BOAOXPaHHJHIIA.

Pacuer aat 3amep3anus no Merony lllyssiKOBCKOFO TIPOH3BOAHJCSH
Ha DBM EC-1022. B kayecTBe HCXOAHHX HAaHHHX HCMOJb30BAJIHCh
cpelHecyTOYyHas TeMmIepaTypa BO3AyXa, CKOPOCTb BeTpa H 06/1auyHOCTb
Ha Mereocrahuusax Kanuarait u Man. Mereocranuusa Kanuaraft mefct-
Byet ¢ 1971 r., a Meteoctanuus Mau cywecrsoBana go 1971 r. u 3akpH-
Ta B CBA3H C TeM, YTO OHA HaXOAuJachb B 30He 3anosHeHHs Kamuyaraf-
ckoro BojoxpaHuaHuwa. OcHOBanueM AJjsi O6beAHHEHHS AAaHHHX Hab-
JofeHnt Ha MereoctaHuHAax Mau u Kanuara#i B ofiHH pAA NMOCAYXKHJO
HaJlHuHe TeCHOH eJHHOHl CBA3H TeMmepaTypH BO3JyXa Ha 3THX METeo-
CTAaHLHUAX H Ha METEOCTaHUHH UHJIHK. .

CKopoCTb TeueHHs MpPHHHMaJach paBaoH 0,005 M/c. Takas CKOPOCTb.
noJiyueHa B pe3y/bTaTe pacyeTa IO NMPHTOKY BOAHW B BOAOXPAHHJIHIULE
H IJIOIIAJH TOMEepPeuyHOro ceueHHs mocaeiHero. Pacuer naT 3aMep3aHHus
3a mepHoA 1971—1981 rr. npou3BoAH/CA NPH MOCTOSHHOH CKOPOCTH
TeyeHHsi BOAW H NepeMeHHOH riyOHHe y4yacTKa nocta. 3HaueHHs TJay-
6HMHB 3aJaBajHCh B JHanasoHe 2—8 M ¢ uurtepBaJjom 0,2 M. Ha ocHo-
BaHHH 3THX PacyeTOB AJsA KaXJAOro roja omnpefeaHJHCb on'mma.ubﬂuef
3HayeHUs TIyOGMH, MPH KOTOPHX MOJY4YaJoCh HaHjayylllee COBMNajeHHE
pPaCCUMTAaHHHX H (akTHYecKHX AaT 3aMep3aHHA. [losydeHHHe TakKHM
crnoco60M 3HaYeHHs1 TJYGHH AJs KaXJAOro MocTa ocpeiHsnauch. [Ipx
3TOM OcpelHeHHas IyOHHa BOJOXpaHHJHIIA B pafioHe r. Kamuarai
oKasaJjach paBHOH 4,6 M, y moc. Kapayok — 6,2 M, B 109 XM BHIUIe
['3C — 5,6 m.

C/leflyIOUHM 5TanoOM HCCJIe0BAHHH GHJIO BHIICHEHHE BO3MOXKHOCTH
HCIIOJIb30BAHHS OCPEJHeHHBX TIyOHH AJs ONpeleseHHs AaT 3amepsa-
Hus. Pacuern nokasaan (Tta6a. l), 4To 3a HCKJIOUEHHEM omenbuux
JeT MeXAY PacCUHTAHHHIMH H (AaKTHUYECKHMH JaHHBIMH cyuxecrayeT
AOCTATOYHO Xopowasi cXoAuMocTb. Tak, KosdpduuHeHT CBA3H MexXay
PACCYHTAHHBIMH H (aKTHYECKHMH AaTaMH JJs nocra y T. Kanuarast
pasen 0,95, y noc. Kapauyok — 0,83 M, Aas nocra, pacnosoxeHHOro B
109 kM Bmme I'SC — 0,82. HamG6oblee OTKIOHEHHE PacCYHTaHHHX
AaT oT GakTHYECKHX IJs mocra y r. Kanyara#i npHXOAHTCA Ha 3UMY
1973/74 r. u cocraBaset 39 nHeii. [To-BuAUMOMY, 3TO 06BACHAETCA aHO-
MaJIbHEIMH YCJOBHSIMH 3aMeD3aHHsi BOAOXPaHUJHILA B 3TOM ropy. Has
nocra y noc. Kapauok MaKCHMaJIbHOe OTKJOHEHHe NOJYYHJIOCh

* Iyaskosckuit JI. I'. ITosBienne abfa M Hayaslo JefocTaBa Ha pekax, o3epax H
BofoxpanHanmax. — M.: Tuapomereonsnar, 1960. — 267 c.
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15 puet (3uMa 1976/77 r.). B maHHOM ciaydyae MOXKHO NPEeANONOXKHTS,
9TO HeKayecTBeHHHMH GHiu Ha6miofenus. JlefictBurennHo, B 1976 r.
yCTaHOBJIEHHe JejocTaBa Halawxajtoch y r. Kamuyarait 9 pekabps, B
109 kM Bruume 'SC — 18 nekabps y noc. Kapauok — 24 nexkabps, a
BeCh MEpHOJ 3aMep3aHHA Ha BOAOXPaHHJHILe Aauics 15 muedt. B npy-
THe TOAH TAKOr0 MPOAOJXKH-
TeNbHOTO NepHOJA YCTaHOBJe- Ap
HHA JleoOCTaBa He OTMeYa- 37/ -
JI0Ch. . 40
Jdns ucknouenus ouwHGoK -
B HabJIOJeHHSAX CPOKOB 3a-
Mep3aHHi  BOJAOXPaHHAHILA ‘ 7
nojiyyeHHHe JaTH OCpeAHs- 77
JIHCb H CPaBHHUBAMKCh ¢ ocpea-  J/ X/ o
HEHHHMH (aKTHYeCKHMH Ja- ' '
taMH (pHcyHOK). TecHora
CBS3H OUeHHBaeTcsl KO3(PH-
HHEHTOM Koppeasuuu 0,85. .
TakuM o6pa3oM, Hccreno- Jox L —
BaHHA IOKa3aJH, 4YTO OCpel- Joxi gr JI1 g
HeHHe IVIyOHHH MOXHO HC-

I01b30BATL Il pacueToB Aat Cpf3b pPaCCYHTAHHBIX ll H dakTHYe-
YCTaHOBJIEHHA JieaoCcTaBa, B cknx d¢ Aar samepsanua  Kanarad-
YaCTHOCTH, MJs YAJHHEHHS CKOro BOAOXPaHHJAKIIA

PAOOB AaT 3aMep3aHHs Kan- :

9arafiCKoro BOAOXPaHHJHIIA.

PacueT BO3MOXHHX AAaT Hayaja JejocTaBa Ha KamgarafickoM BO-
HOXPaHHJHLIE A0 €ro 3anoJHEeHHS NMPOH3BOAHJICH AJA YIaCTKOB BOJO-
xpanunuwa y r. Kanuyara#t, moc. Kapauok u'B 109 xm Buuie I'3C - Ha
nepuop 1950—1970 rr. [las pacyeTa HCNOJb3OBaJHCh AAHHHE HaGJIO-
JeHH#t Ha MeteocTaHUHH HMau. CKoOpocTh TeyeHHA NpHHHMaJjach
0,005 M/c, a ocpeAHeHHbe TMYOHHH A5 NepeuyHCJieHHHX NOCTOB — CO-
OTBETCTBEHHO paBHHMH 4,2, 6,2 H 5,6 M. Pe3ayabTaTh pacueToB NpH-:
BeJleHH B Taba. 2. «

[Tpon3BeseHHbe HCCAENOBAaHHS MO3BOJSAIOT YTOYHHTh CPOKH Havya-
na aegocraBa Ha KanuarafickoM Bojoxpaunuauule. Hau6osee paHo Je-
nocTaB ycraHaBauBaics 30 Hos6ps 1952 r. y moc. Kapauok, HanGosee
no3aHo — 23 suBaps 1981 r. B pa#ione r. Kanuara# # B 109 KM BHLIe
I'SC. CpeanHe AaTH HaCTyMJIeHHs JeJOCTaBa OKa3aJHCh CJeAylQIlH-
mu: y r. Kanuarait — 24 neka6ps, y noc. Kapauok — 26 nekabpsa, B
109 kM Brie '9C — 28 nekabps. )

OnpeneseHHB# HHTEpec NPeACTaBJSeT BOMPOC, HACKOJIBKO H3MEHH-
JHCh CPOKH YCTAHOBJIEHHS JIeJOCTaBa B CBA3H C NocTpoeHHem Kamya-’
rafickoro BofoxpaHuanuia. OTBETHTb Ha STOT BONPOC MOXKHO OCHOBHIy
Basich Ha AaHYHX Ta6a. 2, B KOTOpO#, KpoMe XaT 3aMepsaHus Kanua-
rafickoro BOAOXPaHHJHINA, MPHBEAEHH JaTH Hayaja JejocTaBa Ha,
ydacTke p. Wnu B 30He 3aTOnJeHHss BOJOXPaHHJHILA. Conocraaaeune
AaT TOKAa3HBaeT, UYTO B pesyJbTaTe CO3ZaHHS nonoxpaun.nnma nepo-"
CTaB ycTaHaBJaHBaercs Ha 10 xHeft no3xKe, ueM Ha peKe.

75
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Tabauya 2
PacuerHas nara Hayana jgepocrasa o co3panus Kamuarafickoro soaoxpaHuanma

Havano
r nnoglnn Ha K " ’ n K 109 ¥ B cpeaunen
on ;::.os‘::"x:o . Kanuara oc. Kapauok swme [3C no a::&?aﬂu-
BOZOXPaHHAHULE
1950/51 30 XI 2 XII 3 XII 7 XII 4 XII
1951/52 22 XI 81 41 121 81
1952/53 20 XI 1 XII 30 X1 4 XII 2 XII
1953/54 21 XII 18 XII 17 XII 23 XII 19 XII
1954/55 28 XI 4 XII 4 XII 7 XI1 5 XII
1955/56 31 XII . 41 31 XII 71 41
1956/57 31 XII 24 XII 30 XII 41 30 XII
1957/58 41 51 21 71 51
1958/59 31 . 381 30 XII 51 21
1959/60 13 XII 7 XI1 18 XII 23 XI11 16 XII
1960/61 22 XII - 27 XI1 24 XI1 30 XII 27 XII
1961/62 20 XII 22 X11 19 XII 25 XII 22 X11
1962/63 1 XII 15 XII 13 XII 17 XII 15 XII
1963/64 22 XII 31 11 81 41
1964/65 11 XII 14 XII 17 XI1 23 XI1I 18 XII
1965/66 22 XII 27 XII 24 XI1 30 XII 27 XII
1966/67 5 XII 31 XII 31 XII 61 , 31
1967/68 30 X1 41 21 71 41
1968/69 23 XII 26 XI1I 25 XII 11 28 XII
1969/70 — 131 10 1 : 191 14.1
1970/71 — 25 XII 24 XI1 29 XII 26 XII

Takum o6pa3oM, HCCIelOBAaHHA MO3BOJHJAH YCTAHOBHTB, YTO AJSA
pacuera JaT Hauajia JeAocTaBa Ha KamyarafckoM BOJOXpaHHJHIILE
MOXHO HCNonb30BaTh Merod lllyasikoBckoro. STo AajJo BO3MOXHOCTB
NpPOH3BECTH YAJHHEHHe PANOB HabJlojeHHi AaT o6pa3oBaHHs JeAoCTa-
Ba. [lonyueHHHe HOBHE AaHHHE MOryT OHTb HCIOJb30OBAHH NPH pas-
pa6oTKe METOAMKH AOJFOCPOYHHX NPOrHO30B JeRocTaBa Ha Kanvarai-
CKOM BOAOXPaHHJHIIE.

C. I1. YHCTAEBA

OB HSMEHEHHH JIEALOBOTO PE)XHMA
APAJIbLCKOrO MOPA

B Hacrosiiee BpeMs, Korja OTMe4aercsl IOHHXeHHe YPOBHA ApaJib-
CKOrO MOps, aKTyaJbHOCTb OCTAHOBKH 3alayH 00 HCCJeJOBAaHHH H3Me-
HeHHH JIeIOROTO peXXKHMa MOPS B CBfI3H C-€ro o6MejieHHeM He BH3HBa3eT
COMHEHHH. ' : . ]

B nanHolt pafqre paccMaTpHBaeTcst JeHROBHH pexXHM Mops 3a
1961—1980 rr. 1 Kaercs OLEHKA -€r0 H3MEHEHHSR MO CPaBHEHHIO C INpe-
AbLIAYLUIHM NEePHOAOM.
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JlegoBsle ycoBHs ApajsbCcKOro Mops H3ydanauch Ao 1965 r. mpexne

BCEro MJiss HyXXI HapOAHOro XO3fIHCTBa, a B MOCJelHee BpeMs B OCHOB- '

HOM AJs1 pelleHHs HayyHHX npo6aeM. IlepHox BpemeHH po 1961 r.
YCJIOBHO HAa3hIBAIOT «eCTECTBEHHBIM®, a MOCJEeAYIOUIHH NepHOR, Xapak-

e

TePH3YIOUHACA Pe3KHM NaJeHHeM YPOBHS BOJM, INPHHATO CUHTATh,

«HapYUIEHHHIM» BJIHSHHEM X03HCTBEHHOH AeATeJbHOCTH.

BuBoagn 06 H3MeHeHHH JIeZOBOTO peXHMa cleJaHH Ha OCHOBAHHH .

ClefyOUIHX MaTepHaJioB:

JaHHBHe NPHOpeXHHX JeAOBHX HaOJI0AEeHHA MOPCKHX T'HAPOMETEO-

POJIOTHYECKHX CTaHUHH 3a 3uMH ¢ 1961/62 no 1979/80 rr.;

AaHHHE JeJJOBHX aBHapa3BeloK;

Araac nbpoB Apaasckoro Mopa [1];

CnpaBOYHHK OCHOBHHIX mp.po.uoruqecxux XapaKTePHCTHK No Apajb-
ckomy Mopio [9];

HccnefoBaHus JsiefoBoro pexuHma Mops A. H. Caukopoit [7],
B. B. Oranecss  [5], B. C. Pomamuna [6], B. H. Kyneukoro [4],
A. H. Kocapesa [3], C. H. Temuukosa [10].

JlefoBHIl pexkiM ApasbCKOTO MOpsi Mpexje BCera SaBHCHT OT Me-

TEOPOJIOI‘H‘{ECKPIX YCJIOBH,H H He OCTaeTCA NMOCTOSHHHM AJifl PA3NHYHHX

JIET.

Ha BocTOYHOM H ceBepo-BOCTOYHOM NOGepexbsiX T'HAPOMETEOpPOJO-

THYecKHe HaG/IONEeHHS BEAYTCH HA CTaHUMAX Apanbckoe Mope, YSJH,
Basin u paHee mpoBoauaHCh Ha cT. Y3yH-Kanp. B 1o0xHof wacTh mMops
pacrnoJsiaraloTcs CTaHUHH THrpoBm# W My#HHaK, Ha 3amajHoM Oepe-

ry — cT. AKTYMCHK, a B IEHTPaJbHOH 4YacTH MOpPSA — Ha OCTPOBAaX .

Bapca-Kenbmec u Jlasapesa.

3a 3HMHHH Ce30H NMPHHHMAeTCs NepHOJ C YCTOHYHBOH cpelHed cy-
TOYHO! TeMmepartypoil Bo3ayxa HHXe 5°C ¢ yueToM Nepexoia pa3BH-
THS PaCTHTEJbHOCTH OT OAHOH ¢a3n K Apyro# [2].

B Tteyenne nocneanux 20 aer (1961—1980 rr.) cpoku HACTynJeHHS

XOJIOAHOTO MEPHOAA H ero MPONOJNKHTENbHOCTh H3MEHHJHCh IO CpaB-
HEHHIO C «eCTeCTBEHHHM>» mepuoxoM (Ta6a. 1). 3UMHHHE ce30H B cpel-
HeM I/ BCEro MOps HacTymaeT Ha noJrtopa Mecsiua panbie (15 cen-
Ta6ps) M 3aKaH4YHBaeTcA 2 anpeJisi, yTo Ha 6 AHell panblie MO cpaBHe-

HHIO C NpeAbAYyLUIHM IMEepHOAOM. HPOROJI)KHTeJleOCTb 3HMHEro Ce30Ha;

B CpeJlHeM yBeJHuHBasnach Ha 47 aHe# H cocTaBuaa 201 geHs.

[Toxononanne B I0XKHOH YyaCTH MOpS HacTynaer Ha 16 AHeR mo3xe, . ..
yeM B Masom mope. Lo 1961 r. npoAO/NKHTENLHOCTD XOJMOAHOTO MEPH-

OAa yBeJHYHBaJach C ceBepa Ha 10T Ha 22—25 fgHeit.

B Ta6n. 2 npuBesieHH CpelHEMHOroJIeTHHe 3HAYeHHS MeTeo3JeMeH- - -

TOB 3a «eCTeCTBEHHHi» NepHOJ, 3aHMCTBOBaHHHeE H3 MOHOrpadHy
O. M. )Xurtomupckoii [2], u 3a nepuoan ocpeiHennss 1961—1970,
1961—1980, 1971—1980 rr. OHH CBHAETEJBCTBYIOT O TOM, YTO METEO-
POJIOTHYECKHe YCJOBHS 3HMHEro ce3oHa B CpeliHeM 3a nocaeanne 20 Jjet

NpaKTHYeCKH He H3MeHHJHCh. HcKmiouenne cocraBnsieT CT. AKTYMCHK.

B pes3yJsabTaTe OTCTYNJIEHHSs MOps 3Ta CTAHUHA OKasaJjiacb BHE €ro

BJIHSIHHSA. Beposm{o II0O3TOMY TeMnepaTypa 3HMHero CesoHa 3}1er nmo- . -

HH3UJIACh B ABa pasa, ot —3,1 no —5,9°C.



Tabauya 1
IpoAOAKHTEALHOCTh 3HMHEI0 CE30HA MO NepHOAaM

3HMHKA ce3oH

Tlepuoa

HeH r.
OcpeaHeHus, r Hayaxo KOHel NPOLOAKHTEALHOCTD

Apaabckoe Mope

1941—1960 23 X 71V 166

1961—1980 10 IX 11V 203
Yayu-Kaup ,

1941—1960 1 XI 71V . 157

Basax

1961—1980 11 IX 41V 206
AKTyMCHEK '

1941—1960 8 XI 81V 151

1961—1980 11 IX 28 III 199

Yanu
1942—1960 6 XI 21V . 147
1961—1980 141X 30 III 198
: Bapca-Keabmec

1949—1960 = 8 XI 10 IV 153

1961—1980 17 IX 31V . 199
THrpoBHH#

1941—1960 15 X1 13 IV 149
Jlasapina

1961—1980 26 1X 12 1v 199

CpeaHHe MO BCEeM CTAHUHAM
1941—1960 5 XI 81V 154
1961—1980 15 IX 21V 201

XapakTepHOH 4epTOH 3HMHEro Ce30Ha ABJAIOTCS YCTOHUHBHE HH3-
KHe TemnepaTyph. CpelHHe TeMIepaTypH BO3AyXa XOJOIHOI'O MepHOAA
pacnpefenslOTCs BHYTpPH paiioHa mo mupore. Hau6osee BHCOKHE 3HA-
YeHHsi TeMIepaTypH OTMeYaloTCs HA IOXKHHX CTaHUHAX MyliHak H
0. JlasapeBa. K ceBepy TeMnepaTypa yOnBaeT, JOCTHrass MHHHMyMa
Ha MO Apanbckoe mope.

Apanbckoe MOpe 3HMOM JOCTYNHO IJisi BTOPXKEHHS XOJOLHHX BO3-
AYUIHHX Macc ¢ ceBepa. BciemcTBHe 9TOro 3Aech BO3MOXKHH pe3KHe
MOHHXKEHHS] TeMIepaTyphl BO3AyXa, 0COGEHHO 3HAUHTE/IbHHE B SIHBA+
pe—oeBpane. Hanbonee Hu3KHe TeMIlepaTypH 3a Bech IepHOL HabJlio-
JEeHHI OTMeuaJHCh B paitone Apaanckoro Mops B 1969 r. Tak, a6couoT-
HH MHHHMYM TeMmnepartyp B ApaJbcke cocraBun —38; Dasne —36,
Axkrymcuke —37,'¥Yann —31,"1a 0. Bapca-Kenomec —33, Ha o. Jlasa-
pesa —28°C. Jlo 1961 r. abconoTHHE MHHHMYM B'ApajbcKe oCTHrax
—36°C, B My#inake —25°C.
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Tabauya 2
CpeaneMHOroNeTHRE 3HAUCHHA METEOINEMEHTOB 3a XOMOAHKA nepHos '

Mepnoxa Temnepa- | Hanpasae- | Cxopoctb Baax- Ob6umas
ocpegHenus Mecan Typa BO3- HHe BeTpa, MfC HOCTb o6aaunocTb,
ayxa, °C BeTpa ' BO3AyXa Gara . ..

’ Apanbckoe mMope
Ho 1961 r.

X1 —2,0 — — 45 5,6
XI1 —9,0 —_— — 2,7 6,1
I —13,5 —_ — 2,3 6,0
II —12,7 — — 2,1 5,5
111 . —4.4 —_ — 4,1 58 . -
Cpeauue —8,3 CB 49 3,2 5,8
1961— AL,
1980 rr.
XI —0,2 CB 5,1 4,8 5,8
XII —-73 CB 5,2 3,2 6,3
1 —13,2 CCB 5,2 2,2 5,8
11 —12,7 CB 5,2 2,2 4,9 .
111 —2,8 CB 54 4,2 59 ..
Cpennne —7,2 CB 52 3,3 57 '
Yanu i ni
o 1961 r. "
X1 2,8 — —_ 6,8 5,5
XII —4,0 —_ — 4,4 6,2
I —9,6 —_ — 2,7 6,2
II —79 — — 3,2 5,4
111 —0,2 — — 5,4 55 .43
Cpenuue —3.8 B 5,1 4,5 5,7 1} .
1961— AL
1980 rr. . LA
X1 2,3 CB 46 59 55 S
XII ) —3,6 BCB 5,0 4,0 6,3
| o —8,6 BCB 5,0 2,9 5,6
11 £ —8,6 CB 49 29 4,5
III —0,5 CB 5,1 4,9 5,4
CpenHue —3,8 CB 49 41 5,4
Bapca-Keabmec !
Ho 1961 r.
' X1 - 3,3 —_ —_ 6,4 6,6
XII —3,4 — — 4,2 6,9
I —9,2 - - 2)8 6,0 o
11 —97 —_ — 2,7 6,4 3
111 —27 — — 4,7 62 ..
Cpennue —4,4 B 7,3 4,2 64 -
1961—
1980 rr.
) XI . 39 B 5,9 6,4 6,1
XII —2,8 BCB 6,2 4,4 71
I —8,8 CB 5,7 2,9 67
I1 —9,6 CB 5,4 2,7 46
111 ' —1,9 CCB 5,5 45 54
Cpengrne —3,8 CB 6,7 42 58
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ITpodosxcenue raba. 2

Mepunon Temnepa- | Happasne-.{ CkopocTs Baax- OGwas
ocpelnenns Mecan TYPa BO3- | yue Berpa BeTpa, M/C HOCTb | 06.8YHOCTD,
. ayxa, °C BO3Ayxa Gaaa

Basan (Ysyu-Kaup)

Ho 1961 r.
XI 0,8 - . - 5,4 58
XII —6,2 — — 32 6,3
1 —11,0 — — 28 6,1
11 —10,0 — — 2,6 5,5
111 —2,9 — — 4,6 5,7

Cpennne ‘ —5,8 CB 5,0 3,7 - 58

1961— A ’

1980 rr.
XI 1,1 BCB 49 5,4 5,6
XI11 —5,5 BCB 4,9 3,7 6,4
I —11,2 BCB 5,1 2,5 53
11 —11,1 CB 52 2,5 4,4
111 —2,1 BCB 5,3 4,4 53

Cpennue —5,8 BCB 5,1 3,7 5,4

AKTYyMCHK

Jo 1961 r.

Cpenune XI 35 — — 7,4 6,7
Xil —22 — —_ 3,1 7,5
I —7,0 — — 3,2 7,2
11 —8,0 —_ —_ 3,1 7,0
111 —1,8 — — 5,1 6,4

—3,1 CB 6,2 48 79

Cpennue

1961— .

1980 rr. XI 0,9 BIOB 4,6 53 6,3
X1I —59 BIOB 4,4 3,6 6,9
I —11,8 BIOB 4,6 23 6,1
Il —11,1 BIOB 48 2,4 5,1
I —1,6 BIOB E,ak 4,3 6,1

—5,9 BIOB 7 3,8 6,1
JlazapeBa

1961 —

1980 rr. ’
XI 6,0 B 6,1 7,2 6,4
XII 0,2 B 6,4 52 7.9
1 —5,6 BIOB 58 3,6 7,0
n -72 CB 48 3,2 52
1991 —14 CB 4,7 5,0 59

Cpennue —1,6 BCB 55 48 6,4

IMonoxurenpHbHe TeMnepaTypH 3MMOH CB3aHH C MPOHHKHOBEHHEM
B palioH ApaJbCKOrO MOps TPOMHYeCKOro Bosayxa. OOuIYHO TpOMHYe-
CKHH BO3JyX NOCTyNaeT B TeNJBX CEKTOPax LHKJIOHOB, KOTOPHE GHCT-
PO OKKJAIOAHPYIOTCH [2], MOITOMY 3HMHHE OTTENeNH AepXKaTcs OYeHb
Hegoaro. Korga Mope MOKPHTO JBAOM H CHEroM, TDONHYECKHH BO3AYX
oxJlaxKAaeTcs CHH3Y W Oo6yC/oBJHBaeT 60jiee HH3KHE MAKCHMYMH TeM-
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nepaTyp. AGCONIOTHEE MaKCHMYMH TeMmepaTypH B sHBape xo 1961 r.
nocruranu 13°C, a B nocnennee necsitunerve (1970—1980 rr.) — ne
npesnmanu 10°C.

Ha cpoku' senoo6pa3oBanust W paspylleHus JbAa CYLIECTBEHHO
BJHSIET BeTPOBOH pexxuM. Haja ApanbckuM MopeM B XO0JiOJHOe BpeMs
rofia TrOCMOACTBYIOT BeTPH CeBEepPO-BOCTOYHOrO HampapBJeHHS, MOBTO-
pAeMOCTb KOTOPHX B cpellHeM cocTaBaseT 20—259% npu cpelHeil cKo-

- pocTH 0KOJMO 5—6 M/c. YBeqHUeHHe NOBTOPSEMOCTH CeBepO-BOCTOYHHIX
BeTpoB K0 30—339% oTMeuaeTcs Ha 3amafHOM (AKTYMCHK) H IOXKHOM
(My#inak) Geperax. B sHBape cCpeIHEeMHOroJIeTHAS IOBTOPSEMOCTb
BETPOB C€BEPO-BOCTOYHOrO H BOCTOYHOrO HaNpaBjeHHA COCTaBJsfeT OT
24 no 32%. B ceBepo-BOCTOUHOM YacCTH MOpPS AOBOJBHO 4YacTO OTMe-
YalTCA CeBepHBble BeTPH MOBTOpPsSeMOCThIo R0 22%. Berpw Apyrux Ha-
npaBJieHHH 3WMOH Ha6JI04al0TCA PelKO, HX NOBTOPAEMOCTb B GOJIBIIHH-
CTBe cJyyaeB He npeBniuaer 10—14%.

Tabauya 8
Tpeneaw cyMm X0n0Aa AAS TPEX THNOB 3HM
‘ Tun | . YHCA0 3XM C XaHHBIM THIOOM
Mecsu SHMB Tpesea cymm xonona, °C
1945--1960 l 1961—1980
Hosab6ps M Menee 30 3 12 i
b4 30—100 9 8 -
. C Bonee 100 3 0 e
Iexabps M Menee 125 3 6
pA 150—300 8 12 .
C Bonee 300 4 2 ]
SluBapb M Menee 300 2 2
Yy 300—550 10 15 &4
C Bonee 550 3 3 A5
®eBpanb M Menee 450 3 1
y 450—950 11 10 .
C Bonee 950 1 5
Maprt M Menee 500 2 1
Y 500—1000 10 13 on
C Bosee 1000 3 6 k N
3uMa M Menee 500 2 2
Y 500—1000 10 12
C Boaee 1000 3 6
TMpuMeyaHHe 3aech H B 1aba. 5, 6 C — cypoeas, ¥ — yMepenHas, M — MaArxax

3HMHBI,

B xonoxHoe Bpems roxa a6coMIOTHAs BJAXKHOCTb B paHoHe ApaJb-
CKOTO Mops KoJe6jeTcsi AOoBOJbHO cia6o — ot 3,2 rlla (r. Apanabck)
no 5,2 r[la (o. JlasapeBa). HauGonbiune 3HaueHus o6aagxocts (6,0—
7,5 6annoB) nmpuxoxsTcs Ha AeKaGpb—sHBapb. Ha 9TH Xe MecsuH
NPHXORUTCHA ¥ HanGoJblllee YHCIO AHEH CO CHEroM.

3UMH B HEKOTOpHE I'oAN GHBAaIOT OCOGEHHO CYPOBHIMH HJH OYeHb
MATKHMH. B KagyecTBe KpHTepHS CYPOBOCTH 3HM INIPHHSITa CyMMa OTpH-
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HaTeJbHHX TeMHepaTyp BO3Ayxa, HaswBaeMas B paGoTe {7] cymmo#
xoaona. A. M. CaukoBoii [7] noacuHTaHn cpeiHHe CYMMH XOJIOAa 3a
nepuop 1945—1960 rr. craHuuii Ysann, My#iHak, AKTYMCHK,
ckoe mMope. CymMMa xosona 3a mepuox 1961—1980 rr. onpesenena HaMH
AJS CTAHUHMA YAaH, 0. JlazapeBa, AKTYMCHK, ApasbcKoe Mope.

Ilo crenenu cypoBocTH B [7] npelJloXeHO BHAEASTb TPH THNA
3uM — cypoBhie (C), ymepenHne (¥ ), markue (M). B Taba. 3 npube-
AeHH NpefesbHHE CyMMB XOJ0Aa, N0 KOTOPHM ONpenesfAloTCs 9TH TH-
NH K NOKa3aHa NMOBTOPSEeMOCTb PAa3JHYHBEIX THIOB B paiioHe ApaJbcKo-
ro Mopsi. B nepuox 1945—1980 rr. Han6osee 4yacTo HaGMIOAANHCh YMe-
peHHble 3UMH. HIx moBTOopsieMocTh coctaBuia 63%. CypoBnie 3HMH OT-
MmeyaJsHch 9 pas, Markue — 4. M3 uncsa cypoBHX 3uM 6 NpHXOZHTCSH Ha

«HapylIeHHHH» NepHOL.

Apanb-

, Tabruya 4
KoneGanns cymM xonona (°C) B manGosee MArKHE H Cyposue
Mecsinnl ¥ 3UMH
X1 X1I I ' II l 111 SuMa
1945—1960 rr.
HauMeHnbliag cyMMa Xxo0J0%a 2 102 114 147 188 188
Ton 1947 1951 1958 1958 1958  1957/58
HaunGonsluan cyMMa XOJ0Aa 139 . 382 ‘636 1189 1303 1303
Tox 1950 1950 1947 1951 1951  1950/51
. 1961 —1980 rr.
HanMensiwas cymma xonoaa 1 45 261 366 389 389
Ton 1972 1972 1966 1966 1966  1965/66
Han6osabluas cymma xosona 92 385 979 1351 1505 150
Ton 1977 1977 1977 1969, 1969 1969
1977

i

3HMH «HapyLWIEHHOTrO» MepHOAA IO CTENeHH CYPOBOCTH CTaJNH XO-
nonuee B cpeaHem Ha 200°C (ta6n. 4). Tak, B caMylo TEMAYIO 3HMY
«ecTecTBeHHOro» nepuoga (1957/58 r.) cymma xosopa ' paBHa 188°C
[7], a «napymensoro» — 389°C (1965/66 r.), B caMyi0 XOJOAHYIO 3HMY
coorBetcTBenHo — 1303°C (1950/51 r.) u 1505°C (1968/69 r.). B cBs-
3H C 3THM HECKOJIbKO H3MEHHJICS H JIeJOBHH DeXHM, O YeM CBHAETeNb-

CTBYIOT JlaHHHe, MOMelleHHbe B Taba. 5 1 6.

B 3uMH «HapyUIEHHOro» NMepHOAa YCTOHUYHBHIA MOJIOAOH JIex B Cpel-
HeM AJis BCero Mopsi mosiBjasiercs Ha 12—23 nHA moaxe, 4eM B 3HMH
«ecTecTBeHHOro» nepuoga (raba. 5). IlojHoe ounieHHe OTO JbZa B
cpellHeM XJsi BCEro MOPS MPOHCXOAHT Ha 3—8 AHeit panbwe (Tabu. 5).

CpeaHee yHCJO AHEH CO JIBAOM 3a NociaexnHe 20 JeT yMEHBIIHJAOCH
BO BCe THNH 3HM Ha 3—I12 gauelt, a HauboJbllas TONINHHA JIbJla yBe-

JIHYHJIach, 0CO6eHHO B CypoBHIe 3UMH (Taba. 6).

Jlenosuilt nokpoB Ha ApasbCKOM Mope 00pasyeTcsi exXXerogHo H CO-
3/laeT Cepbe3HHe 3aTPYAHEHHA AJI HaBHraluHH, NMPHOPEXHOro THAPO-
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Tabauya §
CpeiHue AATH HAYAAA 3AMCPIAHHA H OYHIREHHI OTO ABAR

Hauano samepsanus

Myuxt a0 1961 r. nocae 1961 r,

C I Yy ‘ M C y M

Apannckoe Mope 19 XI 24 XI 27 XI 5 XII 3 XII 18 XII
Basn (Y3yn-Kaup) 19 XI 5 XII 30 XI 13 XII 10 XII 12 1

Bapca-Kenbmec 6 XII 25 XII 23 XI 29 XII 31 XII 201 e
Ysaau 26 XI 19 XII 221 8 XII 25 XII 101 '
o. Jlazapesa (Tur- 1 XII 16 XII 241 91 22 1 8 II
OBHI) ) vy
Bee uope 26XI 12XII 11 19X 24XII 141 "
Ouninenne 010 Abna
Mynkr a0 1961 T, nocae 1961 r.
C ‘ y . I M C y \ M

ApaJnsckoe Mope 17 IV 16 1V 10 IV 17 IV 13 IV 11V
Basn (Y3yr-Kawp) 10 IV 11 IV 28 111 51V 31V 20 III
Bapca-Keabmec 16 IV 151V 191V 131V 131v 31111
Yanu 181V 311V 51V 151V 25 111 18 III
o. JlasapeBa (Tur- 18 IV 14 1V 16 111 16 1V 6 1Iv 31 III
poBHIit)

Bce mope 16 IV 111V 3IV. 131v 61V 26 III

TEXHHYECKOro CTpPOHTeNbcTBa H PHGHOro mpomucaa. HaunGosee Tpya-
HBIMH A1 HaBHTalUHH ABAAIOTCA MaJjioe Mope H BocTOyHOe noGepexbe.

B npu6peKHOH 30He CeBEPHOrO H CeBEpPO-BOCTOYHOIO PpaHOHOB MOPS
Jel MOsIBASeTCs NPHMEPHO B Hayaje BTOPOH AeKaiH HAeKabps BAOJb
sanagHoro Gepera B TpeTbe# Aekale AeKa6psi. KosebGaHHS CPOKOB mo-
SIBJIEHUs JbJa B CEBEPHON H CEBEPO-BOCTOYHON YaCTH COCTABJSAIOT OAHH
Mecsl, Ha JOro-BOCTOKe H Iore — IOJTOpa Mecsla, Ha 3anagHoM noGe-
peXbe AOCTHIalOT ABYX MecsIleB.

B ymepeHHBe 3HMH, KOTOpHE Yalle Bcero HaGJIORalOTCAs Ha MoOpe,
K cepelHHe AeKa6ps Bce G6YXTH H 3a/HBH CeBEPHOTO H CeBepO-BOCTOY-

Tabauya 6
JlanHble NenoBRX ABJACHHA B Pa3HUHBIE NO CTENEHH CYPOBOCTH 3HMBI

Cpeanee uncao fHell co AbAOM Hanboabwas TOAUIMHA AbA8, CM

Nynxr R0 1961 r, nocae 1961 r. RO 1961 r. nocae 1961 r.

_ c[ylm clylm CIYWM ClYlM

Apaabckoe mope 150 153 132 148 149 132 100 71 45 113 76 56
Basu (¥3yn-Kaup) 142 131 120 122 119 91 75 61 48 88 61 43
Bapca-Kesnbmec 126 107 63 111 102 87 90 60 22 93 62 33
Yaau 122 103 94 121 102 66 42 27 98 53 28

o. Jlasapesa (Turpo- 128 108 64 106 92 56 76 48 256 74 43 19
BHIA)

Bce mope 134 120 95 122 113 92 82 56 33 93 59 36
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Horo no6epexxbsi NMOKPHBAIOTCA NpHNaeMm wWHpHHOA go 10—15 kM. K
fIHBapIo npunaff pacnpoctpaHseTcs Ha Bce MaJsoe Mope H BAOJABL BO-
CTOYHOro H I0XHOro nobepexns. B cepenune ¢eBpans Bce mMope mno-
KPHTO YCTOHYHBHIM NpHNaeM. MaxkcHMaJbHOH TOJILUHHW nNpHNa# Hxo-
CTHraeT B (eBpaJjie, HHOrAa B MapTe, IPHMEPHO Yepe3 Mecsl mocJje Ha-
CTYIJ/IEHHs] MHHHMAJbHOH TeMnepatypu Bo3liyxa. CaMuil MOIIHHI nﬂ{-
na#t o6pasyercs B CeBepHOH yacTH Mopsa H Aolruraer 65—70 cm, a
wHpore 'MC Vsann ToaluuHa npunasi ymeHbiuaercs go 45—50 cM, a
Ha iore He mpeBniuaer 35—45 cM. B cypoBne 3HMH MOLIHOCTb fIpHNas
B MaJjioM Mope MOXeT AOCTHraTh | M.

Pacnpejenenne naaByyero Jbja B OTKPHTO# YacTH MOpPS B OCHOB-'
HOM ollpefiesiieTci peXHMOM BeTpa. Tak, NOJA BJAHSIHHEM CeBepoO-BO-
CTOYHBIX H BOCTOYHHX BETPOB BO3MOXHO 60/bllIOe CKOIJIEHHE JibAa B
I0XKHOH YacTH MOpS. N

IMpoueccn BeceHHero pa3pylleHHs JibJa HAYHHAIOTCA B CPeAHEM BO
BTOpO# noJjioBHHe MapTta. B KoHUe MapTa npuna# paspyuiaeTcsi noBce-
MeCTHO Ha lore H 3anaje, B IepBOH JeKajie anpessi H B CeBepPHOH 4acTH
mops. OHaKO B IrOAB C XOJOAHOH BECHOH Ha OTAEJbHHX YyyacTKax ce-
BEpHOrO H BOCTOYHOro nobepexXHi OH MoOxKeT coxpamsitbes Jo 20—
25 anpens. [lonHoe OuHIlleHHEe OTO JbJla NPOHCXOAHT B HayaJe anpeds,
Ha I0Te, I0r0-BOCTOKE H ceBepe — B CepefiHHe anpeis.

ConocraB/ieHHe JIeJOBOro peXXHMa 3a pacCMaTpHBaeMhHe NEepHOAH
MO3BOJIKJIO BHSABHTb, YTO B «HAapYIIEHHHWH» NEPHOA yBeJHYHJIACk TOJ-
IHHA JIEASTHOTO NIOKPOBa, Jefi o6pa3yeTcs no3xke H pajpyuiaercs GHCT-
pee, a MeTeOpOJIOTHYECKHE YCJOBHA IPaKTHYECKH He H3MEeHHJHChb, MO-
3TOMY eCTb OCHOBaHHe CYHTaTh, YTO JIeAOBHH pPeXHUM MOpS H3MEHHJCH
H3-3a Pe3KOro najieHHsl YPOBHSI H CBS3aHHOTO C HHM YMeHbLUeHHS 06b-
ema BogHOH Macce ot 1000 mo 800 km3. [deficTBHTENbHO, OJHOBpPEMEH-
HO C yMeHblleHHeM o6beMa BOAH YBeJHYHJAach cojJeHocTb OoT 10 xo
19%0 u GoJsee, B pe3y.bTaTe Yero MPOH3OLLIO NOHHXKEHHEe TeMIlepaTypH
3aMep3aHus BoAHOH Maccw Mmops ot —0,53°C (mpu conenoctH 10%o)
a0 —1,09°C (npu cosenocTH 20%o). DTH 3HaueHHs TeMIepaTypH Mo-
JydeHH no ¢opmyse I'aH3eKka u No3BOJSIOT OO6BACHHTh NO3JHee 3aMep-
3aHHe M paHHee OYHIIEeHHe OTO JbJa ApasbCKOro MOpS.
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E. H. KOJIECHHKOB, B. H. [10I10B

PEX(“M CHE)XHBIX JIABHH B HU3KOIOPbSAX
3ANAZTHOI'O AJITASS H METOJA bl HX MPOTHO3HPOBAHHA

Anrtafickas ropHas cHCTeMa OTHOCHTCH K 0COG0 JIaBHHOOMACHBIM
pationam Coerckoro Colosa [6, 11, 12]. Ha ee TeppuTOpHH BCTpeua-
JOTCS BCE KaTeropHH JaBHHOONACHHX YYAaCTKOB, a TaKXe CYIeCTByeT
GoJibLioe pasHoo6pa3ne reHeTHYeCKHX THNOB JaBHH. B 3HauuTesbHOM
Mepe 3Ta XapakTePHCTHKA NPABAMBA H JJIsl Ka3aXCTaHCKOA YaCTH pe-
rHoHa — PyaHoro uan 3anagHoro Anaras.

BaxHOCTb JIaBHHHHIX HCCJeJOBaHHH B JaHHOM pafOHe CTAHOBHTCHA
6osiee aKTyaJIbHOH B CBfI3H ¢ HHTeHCH(HKauHeH pa3NHYHHX OTpacied
HapOAHOTO X03fHCTBa (ropHoAo6WBalouleH, JecHOH H Ap.). 3a mociaen-
HHe 25 JeT 3Jech Ha6GJaOAanOCh 7 JJaBHHOAKTHBHHX 3HM, IIpHYeM B
1965/66, 1968/69, 1976/77 rr. MacCcOBHI CXOA JIaBHH ‘npuoﬁperan 'KaTa-
cTpOoHUECKHH XapaKTep.

ABTopH paGoTH [7] pa3anuuyaloT Ha Anrae TpH THna peasepa —
aabnuiickuit (2000—4500 M), cpegneropuuiit (1000—2000 M) H HH3KO-
TOPHHIH (200—1000 M), KOTOphle XapaKTEePH3YIOTCS pa3jIMHYHOH CTe-
MeHbl0 JaBHHHOH onacHOCTH. OHH ONpeaeNHaH CJeAyIoUlHe rpajalHH
JIaBHHHOM ONAaCHOCTH:

a) HCKJIIOYHTeNbHAf JaBHHHAs OMACHOCTb (CXOA JaBHH Habaoaa-
€TCs eXeroJHO, B OTAeNbHHX 04arax HeCKOJIbKO pa3 3a 3HMY);

6) 3HauHTeJbHAas JIAaBHHHAfl OMAaCHOCTb (eJHHHYHBlE Jabndn \XO-
AT eXerofHo, He MeHee OAHOro pa3a B b Jier HabJioAaeTCs MacCOBHIH
CXOJl 1aBHH);

B) CpelHss JaBHHHAs OMAacCHOCTb (CXOA JIaBHH OTMeuaeTcs B OT-
JeJbHBIX Ouarax exerojHo, MacCOBHH CXOJ JIaBHH — He 4Yallie OAHOro
pasa B 10—15 Jer);

r) He3HayHTeNbHas JaBHHHAf OMNACHOCTb (OTAeJbHHE MaJIOMOLIL-
HBl€ IaBUHH CXOAST B HCKJIIOYHTENBHO MHOTOCHEXXHHBE 3HMH ).

B nauHO#t paboTe paccMaTpPHBAeTCsi HH3KOrOpHash M, YaCTHYHO,
‘cpefHeropHas yacTH 3anafHoro Asrtasi, Ha TePPHTOPHH KOTOPOro Ja-
BHHOONACHHE YYaCTKH NepeceKaloTcs aBTOMOGHJBHHMH H JKeJe3HbIMH
AOpOraMH, COeZHHAIOIIHMH ropoAa Ycrb-KameHoropck, JIeHHHOropck,
3LHPAHOBCK H Cepe6‘p;mcx JlaBHHOONAacCHHE Y4aCTKH HMEIOT BCXOJM-
JIeHHHH KPYTOCKJIOHHBIH peabed, XapaKTepPH3YIOTCS NPEHMYIleCTBEHHO
cpeAHelt H 3HAUHTENbHOM NaBHHHOM omacHOtThio. HecMoTps Ha 3TO mpH
3KCTpeMasbHOl o6cTaHOBKe (Hanpumep, B epane 1977 T.) naBHHHas
onacHocTh mpHobperaeT KaTtacTpotHueckHi xapaktep. MckmiounTenb-
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Hasf JlaBHHHAs OMacCHOCTb OTMeYaeTCs TOJMbKO B CpPeflHErOpHOM - mosice
6acceiina p. 'pomoTryxa, H MOXeT OKa3wBaTh nary6Hbe TOCHeACTBHSA
Ha BoJocHa6xeHHe r. JIeHHHOropcka.

Crneayer OTMeTHThb, YTO B HACTOsILee BpeMsl 3[eChb HCHOJb3YIOTCH
BCe MepH NPOTHBOJABHHHOH 3alHTH. OJHAaKO HHXKeHepHHe coopyxe-
HHSl eAHHHYHB W He 3aBepllieHH, a NPOTHO3HPOBaHHE HOCHT XapakKTep
¢$oHOBOI OLEHKH, KOTOpas 4acTo SBJsSeTCS NPHYHHOH HEeONpPaBJAaHHHX
ApocTOeB TpaHcnopTa. Dosiee HJAH MeHee yCHeLIHO H PeryJasipHO NpH-
MeHseTCA TOJIBKO NpodHIaKTHUECKHH c6poc saBHH. B To xe Bpems
olnepaTHBHOe NpOBefeHHe 3THX MEPONpPHATHH HA GOJBIIOH TePPHTOPHH
TakKXe 3aTpyAHHTeabHO. Ilo-BHAHMOMY, HaH6OJbIIHHA 3pPEKT, MAKCH-
MaJIbHO CHHXKAIOIUHA NPOCTOH TPAHCIOPTAa H CTeNeHb DHCKA, MOryT
HMeTb TOJIbKO HaJeXXHble MEeTOAH NPOrHo3a B KOMILJIeKce ¢ Mpoduaak-
THKOH, TaK KaK HHXXeHepHas 3allliTa OYeHb AOPOrocTOsIIas.

B nanHO# paboTe H3J0XKeHH MeTOAH INPOrHO3a OCHOBHHX I'EHETH-
YeCKHX THIOB JIaBHH JJ1i KOHKPETHHX HH3KOTOPHHX paoHOB 3ana-
Horo Anrtad. [Ipn ux paspa6oTKe HCMOJB30BaHH JOCTATOYHO AOCTOBEP-
Hble CBeieHHS O CXOJe JIaBHH Ha yyacCTKax KeJesHHX gopor Ycrb-Ka-
MeHoropck—JleHHHoropck, ¥Ycrb-KameHoropck—3HpPSHOBCK, aBTOJAO-
poru Yctb-KameHoropck—Cepe6psiHCK, JaHHHE TNOJEeBHX HabJaoJeHHH
3a JJaBHHaMH Ha CHeroMepHOM MapuipyTe B 6acceiiHe p. Yib6a, Ha cHe-
ronaBHHHOH craHUHH Cepebpsinck H Ap. IlepeuHcieHHHe NaHHHE CO-
MOCTABJSAJIHCh C METEOPOJIOTHUECKOH OOCTaHOBKOH Ha OJHKaHIIHX
MeTeOCTaHLHAX. -

B oTinuMe OT APYrdx ropHuX paioHoB KasaxcraHa, HMeIOIIHX OI-
peleneHHOe TpocTHpaHHe, 3anaiHunifi AJataf npeacrasiseT co60H CH-
CTeMY Pa3HOOPHEHTHPOBAHHHX XpPeGTOB HJH OCTAaHUEBHX IOAHATHH,
yepeAyIOLIUXCSA C MEeXTOPHHMH KOTJOBHHaMH. J[lis Hero xapakrepHa
ype3BHYaiiHas NecTPOTa KJIHMaTHUYECKHX YCJIOBHH H CBSA3aHHHX C HHMH
yCJIOBHH JaBHHOOGpa3oBaHHUsA. JTO 3aTpyAHAeT pa3paboTKy edHHOM
NpPOrHOCTHYECKOH METOAHKH JHJIsi BCEro perHoHa, MOITOMY HaMH BHJe-
JIEHB TPH CaMOCTOSITe/IbHEIX pafioHa, CyllecTBeHHO OTJHYAIOMHXCS - M0
reHeTHYECKHM THIAM JIaBHH, H ONpejesleHH KDHTePHH JaBHHOOOpas3o-
BaHHS 110 OMOPHHIM METeOCTaHLUHSAM 3HpPAHOBCK, JleHHHoropck, Dbyx-
TapMa, 3HaUUTEJbHO YAaJeHHHX APYT OT Apyra.

B T1a6a. | npeacTaBiieHH HEKOTOPHE XapaKTePHCTHKH, MOKAa3HBAl0-
IHe pa3HoOo6pasne KJIMMATHYECKHX YCJOBHH B pa3jHUHHX paioHax
3anaasoro Anras. KonTpacTs eue 6oJiee 3HaYHTeJNbHH 3a NpeleJaMH
onopHux craHuuii. Hanpumep, Ha niato xpe6Ta, y NOJHOXKHA KOTOPO-
ro pacnoJioxeH r. JIEHHHOrOPCK, BHICOTa CHera exerojHo JOCTHraer
3—4 M u Gosee [8, 10], xoT Ha MeTeomJOLlafAKe OHA Yallie BCEro He
npesuaer 1 M. [Io 0606uieHHHIM MeTeOAAaHHBIM, TIPHBEAEHHHM B
Ta6s. 1, palioH 3bIpSHOBCKA XapaKTepH3YyeTCs aHTHIHKJOHAJbHOH IIO-
roJof CO IUTHJAEBHM PeXHMOM BHINaJeHHs ocaikoB. CJiefoBaTeNbHO,
3lechb AOJIXKHH AOMHHHPOBATh JIABHHH CBeXeBHIIaBLIEro CHera H Ja-
BHHH, BhI3BaHHHE NpoleccaMH mepeKpHcraaiaxsaund. Hamporus, B
paiionax Jlennnoropcka u Cepe6Gpsincka (Byxrapma) HaGmoaaorcs
3HAYHTEeJbHBE CKOPOCTH BeTPa H NO3TOMY AOJKHH NpeobsajaTh JaBH-
HH MeTeseBoro tuna. OAHaKo AeTaJbHHHA aHaJH3 MeTeOyCJOBHH B Ie-
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Tabauya 1

CpeNHEMHOTONCTHHE 3HAYCHHSI METCOPOXOTHIECKHX SJICMECHTOB 110 ONOPHEIM
MereocTaHuHsM 3anaaHoro Aatas

Mecsn
Cranuus ﬁ: '
| xt | X1 | 1 | Il I I l v
Temneparypa Bo3ayxa, °C -
3Hpsmoscx‘ 457 —116 —203 —238 —220 -—139 -—07
Byxrapma 373 —76 —160 —183 —16,0 —9,6 33
JleHHHOTrOpCK 809 —78 —122 —129 —127 —73 2,1+
CJIC Cepe6psnck 530 —67 —138 —175 —162 —85 3,52
CkopocTh BeTpa, Mfc A
3npsHOBCK 457 0,6 0,4 0,3 0,3 05 1,0,
Byxrapma 373 2, 34 4,0 3,2 3,0 30 .
JleHuHoropcxk 809 3, 3,1 2,6 2,4 29 2,
CJIC Cepebpsnck 530 — — — — — —
BHCOTa CHEXHOTrO NOKPOBa, cM
3HIpAHOBCK 457 42 59 71 76 )
Byxrtapma 373 3 22 33 40 35 6"
JlenuHoropck 809 15 27 36 43 40 10 =~
CJIC Cepe6psnck 530 44 60 76 79 ’
Ocapagku, MM ) A;
3LIPAHOBCK 457 57 56 41 29 30 38 -
Byxrapma 373 45 35 21 22 31 32
JleHHHOTOPCK 809 43 26 14 11 20 45
CJIC Cepe6psanck 530 56 54 40 50 19 58

IIpuMevwaHHS:
1. BhicOTa CHEeXXHOTO MNOKpOBa NMOACIYHTAHA H3 CPeJHHX JeKaAHHIX 3HAYEHHA NO NOCTOAHHBIM
?ggg(au sa 1960—1980 rr. Aas cHerosaBHHHOA cTaHuHK (CJIC) CepeGpsaHck — sa 1970—
IT.
2. 3HaueHHs TeMIlepaTyphl BO3AYXa, OCAafKOB M CKOpPOCTefl BeTpa B3fAITH H3 KIHMATHYECKHX
CnpaBOYHHKOB (CKOPOCTH BeTpa MO CTaHUHH JIEHHHOTOPCK MOACYHTAHHW MO MEeTeOPOJOTHYeCKHM
ngonuua)u TM-1 3a 1960—i980 rr., a Bce 3neMmentHl Ana CJIC CepebpsHck — sa 1970—
1 Ir.).

PHOAK JIaBHHOOGPA30BaHHSA NO3BOJHJ BHABHTb H APyrHe reHeTHYeCKHe
THOH JIABHH.

JlaHHBIe NOBTOPAEMOCTH JIaBHH Pa3/IHYHHX THNOB TPHBEJAEHH B
taba. 2. OHH CBHIETENbCTBYIOT O TOM, UTO B HH3KOropbsix 3anmaiHOro
Antas mpeo6snajaloT JaBHHH CBeXeBHNaBllero cHera (mpH ciaa6HX
BeTpax) U MeTesieBHe (MPH OOLIMX U HH3OBHIX MeTeJNsX ), a CXOA JIaBHH,
CBS3aHHLIX ¢ BHIIaJeHHeM 0CaJKoB, cocrabiasier 83—919%. Onsa pationa
3HIPSAHOBCKA KOJHYECTBO JIaBHH, OTHECEHHBIX K MeTeJleHOMY THIy, BO3-
MOXKHO 3aBBIIIEHO, TAK KaK B GOJBIIHHCTBE C/lyuaeB NPH HX CXOAe KO-
JIMYEeCTBO BHNABUIKAX OCAaAKOB AOCTHIaJIO HJIH Aaxe NPeBHIIAJO KPHTH-
YeCKyio BeJHUYHMHY JJIsi IaBHH CBeXeBHINaBllero cHera. B To xe BpeMs
MeTeJIH B STOM pafioHe XapaKTepH3YIOTC  KPaTKOBPEMEHHOCTbIO
(2—4 u).

KosHuecTBO NaBHH cy6auMalHOHHOrO AuadTope3a (mepekpHCTaj-

JIM3aLHOHHHKX ) 'TaKXKe cledyeT CUHTaTh NpubaHKeHHHM. K HHM OoTHece- .
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Pacnpenesenne AaBHH PA3HOTO rese3nca no Mecsuam (%)

sa 1966—1978 rr.

Tabauya 2

MosTopse- Mecsu
THO ASBMH H HX o’:_°§16:h e’:o
Xepakrepicriik mcaa xt | xi ‘ I I I I 1 ' v
A8BHH )
Byxtapma

CBeXeBHINaBIIHA CHEr 25,5 7,7 11,6 26,9 26,9 26,9 —
Meresennie 61,7 7,9 22,2 15,9 28,6 25,4 —
Cy6auMauHORHNRA 9,8 — 20,0 70,0 10,0 — —_

Ruadropes
AZBeKIHOHHHE 2,7 — —_ —_ — 60,0 40,0
CpenHss noBTOPSEMOCTD -

J1aBHH:

JHH 0,13 0,58 1,08 1,75 1,12 0,11

% 2,1 12,1 23,1 37,2 24,0 15

Jlenunoropck

CBexeBHnaBIIKA cHer 125 100 . 10,0 50,0 10,0 20,0 —_
MereseBnie 70,2 3,6 12,5 32,1 28,6 19,6 3,6
Cy6aHMauBOHHBA 6,2 — 20,0 20,0 60,0 _ —

Axadropes
AIBeKLHOHHHE 11,1 —_ — — — 55,5 445
CpexHsis NOBTOPAEMOCTD

JNaBHH: -

JUHH 0,23 0,69 1,85 1,54 1,38 0,46

% 3,7 11,3 30,0 25,0 22,5 75

SHpPAHOBCK

CBexXeBHNaBIIHA CHer 77,0 2,0 8,0 28,0 38,0 240 —
Mertenenue 138 11,1 11,1 22,2 333 22,3 —_
Cy6anMauuoHHbI A 7,7 — 10,0 30,0 10,0 - —_

auadropes
ABeKUHOHHHE 1,5 —_ — — —_ 40,0 60,0
CpelHAs NOBTOPSEMOCTD

NaBHH:

JHH 0,10 0,58 0,69 1,69 1,21 0,16

% 2,4 13,1 15,5 38,1 27,4 3,6

HH BCe JIaBHHH, CXOA KOTOPHX IIDOHCXOAHJ NPH Pe3KHX H3MEHEeHHAX
OTPHUATENbHNX TeMIepaTyp BO3[4yXa, XOTS B OTHAeJbHHX CNydyasix NPH
3THX YCJIOBHAX OH BhHI3BaH CAy4aHHHMH HCKYCCTBEHHHIMH BO3/eHCTBHSA-
MH MY BJIHSHHEM APYTHX BTOPOCTENEeHHHX ¢aKTOpOB.

A6coaiotHoe GonbwuHCTBO NaBHH (90—95% ) B HH3Koropbsx 3a-
nagHoro AJiTasi NPHXONHUTCH HAa MepHOX Aeka6pb—mMapt. Hanbonbmasn
JlaBHHHAasl aKTHBHOCTh OTMeuaercs B ¢eBpase (Ko 38Y% Bcero Kojuye-
CTBa JIaBUH 3a 3HMY). .

XapaKTepHO# 0COGEHHOCTbIO JIaBHHHOTO peXHMa B HH3KOTOPbAX
Antas sBAsieTcsl peAKasl NMOBTOPSEMOCTh CXOAA MOKPHX JiaBHH B Be-
CEeHHHil nepuoj, (3a HCKJloueHHeM pafioHa JIeHHHOropcka, TArOTelOIero
K CpeJHEeropHOMy Imoscy). ITo CBA3aHO & OCOGEHHOCTAMH PexHMa Ja-
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BHHOOGpa3oBanus BooGuie (Gosee 90% JsaBHH B XOJIOAHHA NEPHOA),
BETPOBHIM NepepacnpejesieHHeM CHera M XapaKTepoM NOACTHJAIOLLeH
NOBEPXHOCTH (3apOC/iH KyCTapHHKa B JaBHHOC60OpaXx), NOBHILAIOUIHM
YCTOHYHBOCTh K BECHE CHEXHOI'O NOKPOBa, yXe CHJIbHO HAPYUIEHHOro
3UMHHMH JaBHHaMH. [lo3aToMy XxoTs B MapTe HabJl0AaeTci MHOro Ja-
BHH, 110 TEMNIEPaTYPHOMY peXHMy (Taba. 1) OHH OTHOCHTCA ellle K 3HM-
HHM JIABHHAM.

TakuM o6pa3oM, nepBoouyepefHOH 3ajaued sBJAsETCA paapa60Txa
METOJIOB NPOrHO3a JIABHH CBEXEBHINABLIErO CHera H MeTeJeBbiX, AOMU-
HHPYIOLHX B HU3KOrOpbAX 3anafanoro Asarasi.

[ns onpenesieHHss KDHTepHeB BO3HHKHOBEHHS JIaBHH CBEXEBHIaB-
HIero cHera OBUIH NMOCTPOeHH rpadHKH CBA3H BHICOTH «CTapOro» CHera

o0

°O 000 0o &
) °°oo° o P o Fo
[ 09 °|°°8«3°°| !

20 40 60 80 hyrem

B

Puc. 1. CBA3L "KDHTHYECKHX CyMM

~ocagkos Xp, HEOOXOZHMHX AJIA

CxoAa NaBHH ¢ BHCOTON cHera Acr
nepej CHeronajoM:

Q@ — MeTEOCTAHUHR J3bIPAHOBCK, 6 —
CHeronaBHHHas  cTaHUHa  CepeGpsaHCK,
8 — MereocTaHUHsA JIeHHHOTopcK; I —
AaBHHBl He CXOAHJAH, 2 — JaBHHBl CXO-
AHJHA, 3 — cXoi JNaBHH IDH - MeTeJasX
¢ BbinafieHHeM oOcaaKoB; N — xpuBas
HayaJbHBIX  YCJNOBHH  JlaBHHOOGpa3oBa-
HHsl, M — KpuBasi YCNOBHA MacCOBOrO

_cxona aaskn _ g 20 40 60 80 hprem

nepeji Ha4aJOM CHEronajoB NO ONOPHHM METEOCTAHUHAM C MHHHMaJb-
HOH CYMMO¥ OCaJKOB, HeO6XOAHMOI AJs cxoia JiaBHH (pHcC. |), anajo-
rHuHble rpaduky B pabore [15]. ITo MHeHHIO aBTOpOB, H3 BCeX perHo-
HaJbHBIX METOAHMK MPOrHO3a JIaBHH CBEXEBHINABIIEr0 CHera HaHJyy-
wyo (usHyeckylo 060CHOBAHHOCTb HMeEeT yMOMAHYTasi METOAHKAa, KO-
TOpasi yCNelHO NPHMeHseTCs B APYTHX FOpHBIX paiioHax KasaxcraHa,
XOT$l MOJIOXKeHHe KPHBHX Ha MPOrHOCTHYECKHX rpadHKaXx CyLleCTBEHHO
passnuyaercs.

Ilpu noctpoenun rpadukoB, npHBefeHHHX Ha puc. |, 3a .naBm{o-’
OnacHHA MEepHOA NMPHHHMA/aCh TaKasi CHTyalus, KOrAa .OTMedaics
CXOA XOTA OBl OAHOH HeGOJIBIIOH JIABHHHE Ha TPaHCNOPTHHE MarnCTpa-
JH HJH B OKPECTHOCTHX YKa3aHHBIX FOPOAOB (MeJKHE MOJABHXKKH CHera
Ha CKJIOHAaX, OKaTHIUH HAa rpadHKax YUTeHH Kak cJay4yau Oe3 cXoxa Jaa-
BuH). CyMMa BHINAaBIUKX OCaAKOB ONpejesisfijach 3a NMEPHOAH, B Teye-
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HHEe KOTOPHX INepephBH MeXAY OTHAeJbHHMH CHEeronajaMH He MpeBH-
WaJH OJHH CYTKH. B NpPOTHBHOM cJjlyuae BHICOTAa CHera HaXxoJAHJachb Ha
JaTy Hayaja NepBOro cHeromnaja, Ha6JlofaBLlerocsi nocJje nepepHBa.
Caeayer OTMETHTb TaKiKe, YTO MPH NOCTPOEHHH TpadHKOB, NPHBEAEH-
HHX Ha pHC. | @ H 6 HCMOJB30BAJIHCh AAaHHHE, COOTBETCTBYIOILHE CJY-
yasiM BHMNaJeHHS OCaAKOB CO CXOJOM HJH 6e3 cxoAa JIaBHH NPH OTCYT-
CTBHH MeTeJiel, NO3TOMY 3TH IpadHKH NPHrOAHH TOJbKO AJsA MPOrHO3a
CBeXKeBHIMaBLUEro cHera NpH OTCYTCTBHH MeTeneit. Ha puc. 1 & noxa-.
3aHH BCe CJIyYaH CXOAa JIaBHH, BKJIOYas MeTe/eBHe.

Kaxpauifi rpadHK NpHroleH AJs NMPOrHo3a JIaBHH TOJBKO Ha ofmpe-
Ne/IeHHOA 'TepPHTOPHH: PHC. | @ — y4YacTOK JKeJie3HOH AOpPOrH YCTb-
KameHoropck—3HpsiHOBCK; pafioH nocenkoB 3y6oscka, Jlechast Ilpu-
craib, BoraTthpeso, [TyTHHueBo; puc. 1 6 — aBTomopord Ycrb-Kameno-
ropck—Cepe6psiHCK, Kesae3Has jpopora Ycrb-KaMeHoropck—3Hps-
HOBCK H oKpecTHOCTH I. Cepe6psiHCKa; pHC. | 8 — BAOJb 2KeJIe3HOH H
aBTOMOOGHABHOM Aopor ¥YcTb-KaMenoropck—JleHnHoropek, B 6accefinax
p. I'poMoTyxH H BepxHero TeueHHs p. YOH (I‘ycnxxoscxoe H JApyrHe
MeCTOPOXK/JAEHHS MOoJe3HHX HCKOMaeMhiX ).

INporHocTHueckn#t rpadHk Ha pHC. | @ y)Ke HECKOJNBKO JieT HCIOJb-
ayeTcsi B ONepaTHBHO-HH(OPMalLHOHHOH paboTe CHEroJaBHHHOH CTaH-
uuH CepeGpsAHCK H JaeT XOpOLlyio OnpaBAnBaeMocTb. Pa3rpanHyHBalo-
IHe KPHBHeE Ha pHC. 1 6, 8 MocTPOeHH no pacyeTHHM dopmynam [5] ¢
AOCNeAyIOlIHM HaHeCeHHeM He3HaYHTeJbHOH KOPPeKTHPOBKOH Mo ¢ak-
THYECKHM NaHHHM. B cBsi3an ¢ TeM uTo B paiioHe JleHHHOropcka AOMH-
HHPYIOT JiaBHHH MeTeseBOro THna (taba. 2), Ha puc. | 8 BHAeneHH
TOJIbKO 9 ciyyaeB cXo[a JaBHH 6e3 MeTesel, HO OHH AOCTaTOYHO YETKO
MOATBEPIKAAIOT KPHTEPHH BO3HHKHOBEHHS JIaBHH CBeXXeBHINaBllero
. CHera B 3TOM paiioHe.

B Ta6a. 3 AaHa OLEHKAa NPOTHOCTHYECKHX rPadHKOB, KOTOpas Xxa-
pPaKTepH3yeT CTelneHb HaleXHOCTH HCNOJb30OBAHHA HX AJSA NpaKTHYe-
ckHx weneh. [lo pafioHam Mereocranuuit Byxrapma H 3HpsHOBCK cBe-
JAeHHS O JiaBHHaX H JAPYTHX MeTeOAAaHHHX AaHHW 3a mnepuold 1959—
1978 rr., mo pafioHy MeTeocTaHUHH JleHHHOrOopck — 32 mepuod 1966—
1978 rr. Cneayer OTMeTHTb, YTO NIPH olieHKe rpa¢HKOB, NpHBEAEHHHX
Ha pHc. | g, 6, 8 yUHTHIBAJHCh TOJBKO JIAaBHHH CBEXEeBHIaBILEro CHera.

Cnoco6 nporHo3HpOBaHHA MO NpHBeAeHHHM rpadHKaM CBOAHTCA K
caenymolemy:

1. B 3aBHCHMOCTH OT CKJIa[HBaOLIeACcs CHErOJIaBHHHON 06CTAaHOBKH
B TOM HJH HHOM paloHe HH3KOropuii 3anagHoro Asntas BHOHpaercs
COOTBETCTBYIOLLHH NPOFHOCTHYECKHH rpadHK.

2. Tlo nocTOSHHHIM CHeroMepHHM pefKaM Ha INJIOWAAKaxX ONOPHHX
METeOCTaHIMH OnpejesieTcss BHCOTA «CTAPOro» CHera nepel HayaJoM
CHeronaja H MO Pa3rPaHHYHBAKOLIHM KDHBBIM Ha rpagHkax onpege-
NSETCS KPUTHYECKas BEJHYHHA OCaAKOB X, (MM), Heo6XOAHMas AJA
CXOJa JIaBHH.

3. 3a nepBHe TPH yaca HaGJIOJeHH onpelenseTcs CPeAHsSIA HHTEH-
CHBHOCTb BHINafieHHA OCaiaKoB (io. MM/4), KOTOpasi B AajbHeHlIeM
JOJIXKHA KOpPEKTHPOBATbCA.
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.. 4. Pacuet BpeMeHH HaCTyNJeHHS JIJABHHHOH OMAaCHOCTH TIPOH3BOAKT-
cst 1o dopmyae

Xn

loc

Ty=

IlITopMoBoe npeAynpexieHne O Hayajie JIABHHOONACHOTO IepHOAA
npH X 5 <8-+10 MM H ioc >1 MM/4 MOXeT nepefaBaTbCsi BCKOpe nocne

Hayana cHeronafa. [Ipu sHauutensHot BennunHe X, (10—20 mm).

06bABAATH ONMACHOCTh llesecoo6pa3Ho 3a 3—b5 4 10 MOMeHTa HakofJe-
HHsI KPUTHYECKOH BeqHUMHH X,. Takas cTpaTerHs INO03BOJsieT CBECTH
K MHHHMYMY HeONpaBJaHHbe IPOCTOH TPAHCMOPTA HA BAXKHHX MArucT-
pajsix ¥ BH3BaHa TeM, YTO B HACTOsLIée BPeMs OTCYTCTBYeT Hanexmax
METOJHKa MPOrHo3a KOJHYECTBa OCaAKOB.

Tabauya 4
OCHOBHbIE CBEAEHHS O METeasX
Mecsan
Crannun | Ton
l X1t l I l I l 111 ' v
Unacno AHeA C MeTeJSAMH
Jlenunoropck ‘ 4 6 5 -4 4 0,9 24
Byxrapma 3 4 3 4 4 0,2 18
3HIpAHOBCK 1 2 0,8 . 1 2 0,4 7
Hau6oabmwee yHCIO AHelt c MeTeaAblO
JleHuHOroOpCK 12 20 16 12 13 5 42
3HpPAHOBCK . 3 5 4 5 6 2 13
YUucao nHed ¢ NO3EMKOM
JIeHHHOrOpCK ‘ 0,7 1 2 0,9 1 0,03 6
3HpAHOBCK ' 0,9 0,8 0,7 0,4 09 . 02 4
IIpopoaxurenbHOCTh MeTenel (4)
HB eHb C MeTeabW (CpenHss)

Jlenunoropck 30 60 49 41 34 5 8,5
Byxtapma : 6,9
3bIpAHOBCK 2,7

PasrpannunBalouise KpHBHe Ha rpaukax XapakTepH3YIOT yCJoO-
BHSI BO3HHKHOBEHHS MEPBHIX JaBHH, COILEALIXX NPEHMYIIECTBEHHO B
Hau6oJsiee aKTHBHBIX HHIHKATOPHLIX JaBHHoc6opax. Ecaum BhHmaBuine
ocafkH ONH3KH K KPHTHUeCKOH BeJIHYHHe, TO HabJjlofaercsi CXOX JIO-
.KaJAbHHX JIaBHH MaJjoro o6beMa. [IIpH cyMMe OCaiKOB, 3HAaUHTEJHLHO
npeBHILAIOMIed HX KDHTHYECKYIO BeJHUHHY, JJaBHHOOGpa3oBaHHe MpH-
HHMaeT MacCOBHH XapakTep, a JIaBHHH JOCTHTAIOT GOJBIIHX pa3MepoB.
YcaoBHST 'MacCOBOrO CXOZa JaBHH Ha rpadHKax XapakTepH3YIOT BepXx-
HHe KpHBHE, IPOBeJieHHHe N0 GAaKTHYECKHM HNaHHKIM. ‘
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Tabauya 5

TosTOpsieMOCTh PA3AHYHKX cKOpOcTeR BeTpa nph Mereasx (%)
H MX CPEAHHE MAKCHMAJbHBE 3HAYCHHS

Cxopocrh BeTpa, Mjc CpeaHss MaKCH- |
' uu:::;aci:) c()c‘l’b
CraHgus : s
<6 6—9 |10~13 | 14—17 | 18—20 >20 | sapce | B awm’
Metenu | AABH-
HaAMH
JlennHoOropck 6,3 26,6 29,6 24,3 9,3 39 12,8 140 °
Byxtapma 6,4 29,9 42,2 16,5 5,5 0,1 11,1 11,6
3HpAHOBCK 0,2 33,3 37,0 13,5 16,0 — 9,1 9,9 4
Tabauya 6
ToBTOPAEMOCTh CXOAA NABHH NPH METEASX g
CkopocTb BeTpa, M/C
CraHuus XapaKTepHCTHKA y
<6 | 6—9 l 10—13 | 14-17 l 18— ol >20 I Beero
Byxrapma 10 57 78 22 5 —_ 172
Jlenunoropck KonnuectBo wmertenedt 7 18 39 22 29 16 131
3HpAHOBCK 8 25 30 11 8 5 87.
Byxrapma  Koanuectso mereneit 2 14 31 12 2 — 61
JIeHHHOTOPCK CO CXOMOM JiaBHH 0 8 17 5 17 7 54
3HpAHOBCK 2 8 15 6 2 2 35
Byxrapma % ot ofuiero uncia 33 229 508 197 33 — 355
JIeHHHOTOPCK AHefl ¢ MeTeneBLIMH 0 147 315 93 31,5 130 41,2
3HIPAHOBCK JIaBHHAMH 57 228 429 17,2 57 57 40,2
Byxrapma  Cpeassis npoao/XKH- 58 9,0 9,2 9,1 3,0 — 7.2
JIeHHHOTOPCK TENLHOCTh MeTeseft, 4,4 96 147 108 16,7 127 11,3
3HpAHOBCK ¥ 2,5 2,1 3,4 30 32 2,0 2,7
Byxrapma  CpeaHsis NPOAOJKH- 40 1128 9,5 8,0 4,5 — 7.8
JIeHHHOTOPCK TeIBHOCTh MeTeselt — 89 145 85 172 165 13,1
3HpAHOBCK B [HH CO CXOAOM 3,0 2,3 38 4,1 3,0 1,6 3,0

JIaBHH

OxoHyaHHe JIaBHHOOMACHOTO MepHoAa O6bABJASETCS IOCJAe OKOHYa-
HHsI CHeronaja M NpoBefleHHs NMPOPHIAKTHUECKHX MEpPONpHATHH  (Hc-
KycCTBEHHHX c6pOCOB JIaBHH H PaCYHCTKH JIaBHHHHIX 3aBaJjIOB Ha AOpO-
rax). : ‘

ITepnoan KartacTpoduyeckoro JaBHHOOGDa30BaHHS B 3analHOM
Anrtae cBA3aHB C HHTEHCHBHBIMH METEJSIMH — SBJIEHHEM, THIHYHLIM
ANA GoabWIMHCTBA paHOHOB JAaHHOro perHoHa. HamGosblee KoaHyecT-
BO MeTejell Ha6ionaercs B paiioHe r. JleHuHoropcka (Taba. 4), a
MeHbllle BCero B paioHe 3mpsHOBCKa. [lo MHOrHM XapaKTepHCTHKaM
(taba. 1, 4, 5, 6) oTMeuaeTcs CXOACTBO MeXAy paioHaMHu JleHHHOrop-
cka H Cepe6psancka. OHaKO MO NPOAOJNKHTENLHOCTH OTAEJBHHX Me-
Tenefl H MaKCHMaJIbHOA CKOPOCTH BeTpa pafioH JIeHHHOropcka 3HauyH-
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TeNIbHO TPEBOCXOAHT ApPYrHe TeppuTopHu 3amagHoro Axaras. 3aech
HepelaKH NOUYTH HenpepLIBHHE MeTeJH NPOJAO/KHTeNbHOCThIO 2—3, MaK-
CHMYM A0 5 CyT, a CKOpPOCTb BeTpa 4YaCTO JOCTHTaeT yparaHHOH CHJHI.
Hau6oabuiee KonHYeCTBO AHEH ¢ MeTessIMH NPHXOAHTCS Ha AeKabpb—
AHBAapb, HECKOJbKO MeHblle — Ha (eBpasb H MapT. OnHAKO HMEHHO K
3TOMY BpeMeHH (OpPMHPYIOTCS MAaKCHMaJjbHHe CHerosanacs B JaBHHO-
c6opax (Taban. 2) H Bo3pacTaer JaBHHHAs aKTHBHOCTb. UTO Kacaetcs
MmeTesieit 6e3 BHNaAeHHsE OCaAKOB, TO OHH Habjoaanuch B paione Jle-
HHHOTOpcKa 32 pasa, Byxrapmm — 30 pa3, 3npsiHoBcka — 2 pasa,
npuyem B pafioHax JleHnHoropcka u ByxTapMe OHH BH3BaJH cXO0[ Ja-
BHH COOTBETCTBEHHO B YeTHIPEX H TpeX cayyasx.

AHanus MartepuanoB Hab/MOAeHHH TOKa3aJ, 4TO JaJjeKo He Kaxjas
MeTeJIb MOXeT CO3/aTh JaBHHoonacHylo o6ctanoBky. B Hos6pe, Hanpu-
Mep, Aaxe NPOAOINKHTeNbHHE METeJH C BhillajeHHeM OOHJIBHHX OCal-
KOB PeIKO BHI3BBAIOT CXOJ JIaBHH, a B (peBpajie OH BO3MOXEH Jaxe
NPH KPAaTKOBPEMEHHHX, HO HHTEHCHBHHX HH30BHX MeTeNsiX. TOJBKO -
35—419% wmeteneit cONpoOBOXKAAETCA CXOAOM CHEXHBIX JaBHH (Tabu. 6).
AGcoaoTHOe GOJNBLIMHCTBO MeTeaeH H BH3BAHHHX HMH JIaBHH B paii-
oHax 3HpsiHOBCKAa H Byxtrapmmn Habaiomaercs npH ckopocTsx Berpa V
B npegenax 6—17 m/c, a B paiione JlennHoropcka — 10—20 M/c u 6o-
nee. [IpH cnabuix Merensax c BHnafeHHeM ocaikoB (V<6 M/c) naBHHH
CXOAAT PeAKO H TOJNBKO B MEePHOA MaKCHMaJbHHIX CHErosamnacos B ¢eB-
paje—MapTe, HH30BHE METEJH B 3TOT MEPHOA BHLISHIBAIOT CXOJ JaBHH
NpH GOABILHX CKOpPOCTAX Berpa. HH30BEe MeTesin 6e3 BhNafeHHN OCaA-
KOB B pafionax ByxrapMH, JleHHHOropcka H 3BIPAHOBCKA COCTaBJLAOT
cootBeTCTBeHHO 17, 24 u 2% oT ofliero ukcaa 3aperHCTPHPOBAHHHX
MeTeJsielt, mpHueM ToabKO B 10—129% cayuaeB co cxonom snaBuH. Cpea-
HHE MaKCHMaJibHhle CKOPOCTH BeTpa IO CTAHLUHAM IPH MeTeNlsX CO CXO-
noMm naBuH (10—14 M/c) HecyulecTBeHHO 6OJiblile CPeAHHX BEJHYHH 3a
Bce Mertean (9—I13 M/c), a no cpelHeli NMPOAONKHTEJILHOCTH MeTenael
pa3auudsa gocturaioTt 3—13 u.

Takum 06pa3oM, OCHOBHHMH (aKTOpaMH J1aBHHOOOpDa3OBaHHS INpH
METeNAX SBJASIOTCA: KOJHUYECTBO aTMOC(hEpHHX OCaAKOB, IIPOMOJKH-
TENILHOCTh MeTeJed M MaKCHMalbHas CKOPOCTh BeTpa. B KOMIJexce
OHH XapaKTepH3YIOT MeTeJeBOH CHerornepeHoc — BaXXHeHUIMH NPOTHO-
CTHYECKHH KPHTepHii AJs JaBHH AaHHOro THna. He MeHee BaxXHHM dak-
TOpPOM SIBJISIETCS BHCOTA «CTaporo» cHera. OTO JOKa3bIBAaeTCH TeM, YTO
B (peBpasie H MapTe JaBHHOO6pPa30BaHHE NPOHCXOAHT NPH 3HAYHTEJIBHO
MeHbLIHX 3HAUCHHAX OCHOBHHX XapakTepHCTHK (Xy, Ve Tu ), UeM
B HayaJjie 3HMHI.

[lepeyncnennnie GaKTOPH HCMNOAB3OBAHH NPH pa3paboTke MeTOHOB
NpPOrHo3a MeTejieBHX JIAaBHH B HH3Koropbsx 3anaauoro Anras. [Tonmrt-
Ka KOCBEHHOTO Onpejle/ieHHs] MeTeJeBOro MepeHoca, KaK H3J0XeHO B
pa6orax [1, 9], He Aajla ylOBJIETBOPHTENbHHIX PE3y/bTATOB H3-3a He-
HalleXXHOCTH NaHHWX O TWIOTHOCTH CHETa H CKOPOCTH BeTpa. CBejieHHit,
npHBelleHHHX B paGorte [4], HemocTaToOYHO AJsA Pa3pabOTKH MeTOAA
NpOrHo3a JaBHH IS PaCCMAaTPHBAEMOro pafona.

Ha puc. 2, 3 npeacTaBieHH coBMellleHHHEe NPOTHOCTHYEeCKHEe rpadu-
KH I/ pasiHyYHHX paioHOB HH3KOropu# 3anamuoro Aartad. OueHka
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CTeNeHH HX HAAEXHOCTH IIpHBeJeHa B Taba. 3. Has NMOCTPOEHHA npor-
HOCTHYECKHX rpacpm(os IIPOH3BOJAHJIOCE - pacnpeneseHHe MeTesqed 1O
TpeM-4yeThpeM rpajgalilHaM MaKCHMAaJbHHX cxopoc*rei'{ BeTpa, omnpene-
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Puc. 2. HomorpamMa aas pacuera Hadaja JIaBHHOONACHOro Ji
nepHojla NMpPH MEeTeJNsAX MO NaHHHM HaGJioJeHHA Ha CHero- "o
napuHHOK craHuuH CepeGpsanck (/, 2, 3) H mereocTaHuHl YRE
Byxrtapma (4, 5, 6): _ i
Id —mpu V = 6+9 mjc; 2,5 — npu V =10 313 mfc; 8,6 —npn ;
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Puc. 3. HomorpaMma ans pacuera Havala JIaBHHOONMACHOro 2

nepHoJa NpH MeTesNsiX 1O AaHHHIM HaGJIOJEHHA Ha Mereo-
crannuax 3upsHosck (I, 2) u Jlennnoropek (3, 4, 5, 6): VR
S— npu V = 69 ujc; [, 4— npu V =10 = 13 ulc; 25 — npu
V=14=17 M/c: 6 ~npn V > 18 Mfc wiply

JeHHHX N0 (JIIoTepy, C YIETOM HANHUHS HIH OTCYTCTBHS JaBHH. Ilpu
5TOM ecIH NepepHBH MEeXAY MeTelsMH, He CONPOBOXAABIIHMHCS CXO-
AOM JIaBHH, He MPeBHINaJH OXHH CYTKH, TO MPORONKHTENLHOCTH TaAKHX
MeTenell CyMMHPOBAJIKCh, T. €. CYHTAJOCh, YTO HabJlonanach OfHa Me-
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TeNb. AHaJOrHYHO ONpelensiach BeJHYHHA BHIMABIIMX OCAaAKOB BO
BpeMs CHeromnajos, CJel0BaBIIMX APYr 3a APYroM C HHTEpBajJOM Me-
Hee CYTOK. B cayuasx cxoma JiaBHH .TNepHOAH CYMMHpPOBAHHAI OCajf-
KOB M TNPOJOJIKHTENBHOCTH MeTeJell OrpaHHYHBAJHCh NAaTaMH CXOAa
naBuH. Bce Heo6XoauMHe AJiIS CHCTEMaTH3alUHH BHIOOPKH NPOH3BOJH-
JHCb M3 MeTeoposornueckux tabauu TM-1 no onopuuM cranuusm. Hs
3THX ke Ta6/Hl B3ATH JaHHHE O BHICOTe cHera HA, HA  MeTeoIliO-
maaKax nepej HayaJaoM MeTeseH.

B xauectBe oaHOro H3 KpHTepHeB (h,), XapaKTepH3YIOUIHX YCJO-
BUs1 06pa30BaHHA JAaBHH B NEPHOAN MeTesel, NPHHSATA cyMMa A, +X.
[To ¢u3nyeckOMy CMHCJIY OHa COOTBETCTBYeT BHICOTe CHera, mnoJjyyae-
MO/l B pe3yJbTaTe yueTa pa3JHYHOH CTeNeHH BIHSHHA «CTApoOro» H
CBEXEeBHIMaBIllero CHera, a YHCJAEHHO PaBHa CyMMe BHICOTH cHera Ire-
pen HauajioM MeTejH (CM) H BeJHUHHB OCAAKOB (MM ), BHIABUIHX BO
BpeMsi MeTesH. B KayecTBe BTOPOro KPHTEPHS NPHHATA NPOAOIIKHTENb-

HocTb MeTean T,.

‘ CnJIoWHHeE JIMHHK HA PHC. 2 H 3 NpoBeleHH MeXAy TOYKaMH, COOT-
BETCTBYIOUHMH OJIarofnpHATHHIM H HeGJaronpHATHBIM YCJIOBHSAM AJS
CX0/la JIaBHH NPH Pa3JHYHWX IpPajalHiX CKOpOCcTeH BeTpa (COOTBeT-
CTBEHHO BepPXHS M HHXHsA 4acTH rpacukoB). [IyHKTHpHBHE JHHHH
3KCTPaNOJHPOBaHH Ha OTAeJNbHBeE TOYKH. B IeJoM A0CTaTOYHO YeTKO
NPOC/IeXXHBAIOTCS HEKOTOPHE NMOPOroBhle 3HAYEHHS A, KOTOpHeE B 3a-
BHCHMOCTH OT CKOPOCTH BeTpa BapbHpYyIOT B npemenax 30—35 cM aasa
pasiona Byxtapmu, 20—30 cM ansa paioHna JleHHHOropcka H 50—60 cm
ans pationa CepebpsHcka. Huxe Noporosuix 3HayeHHH Ay, CXOX J1aBHH
BO3MOXEH, KaK YMOMHHAJI0Ch paHee TOJAbKO NPH cHIbHBIX (V>18 M/c)
u npogosxkuteabHnix (T, >2 cyr) Merensx. Iloporopble 3HaueHHS
BETPOBOrO CHEromepeHoca OTMeHaloTcs TakXe B XHOHHAX, HCKJIIOYH-
TeJIbHO MeTe/ieBOM paiioHe cTpannl [1, 9].

Has noctpoeHuss rpadHKOB PHC. 2 HCNMOAb30BaHB MaTepHaJH Hab-
JNIOJEeHHR Ha cHeroJaBHHHOH craHuHH CepebpsHck 3a 1971—1980 rr.
H JaHHuble 3a mepHox 1959—1970 rr., BoccTaHOBJIEHHbIE 1O rpaHKaM
CBSI3M ¢ MereocraHuueil Byxrapma. OtoT rpadHk Hapsiny c pHc. 2
(4, 5, 6) MoXeT CayXXHTb AJIR NPOTHO3HPOBAHHSA JIaBHH B paHOHe aBTO-
gopord Yctb-KameHoropck—CepebpsiHck. PacuyeTHoe BpeMss HauaJga
JIaBHHOOMACHOrO NepHoxa no oboHM rpadHkKaM NosydyaeTcs ONHHAKO-
BuM. Hanpumep, ecnn Ha meteoctanuuu Byxrapma h., =20 cM, X =
=15 MM, V=15 M/c; Ha MeTeomomanke cHeroJaBHHHOH craHuuH Ce-
pebpsHCK he =35 cM, X=20 MM, TO pacyeTHOe BpeMsi 110 OGOHM rpa-
¢ukam cocrasiaseT 8 u.

Hauano naBuHoonacHoro nepuona (¢, ) no BceM rpacduxam omnpefpe-
JifleTcs NG BeqHYHHE Ky, KOPPEKTHPYeMOH B IDOJOJIXEHHH MeTeslH, H
pasrpaHHYHBaoOLIeH KPHBOH AJIi COOTBETCTBYIOLIEH rpajalHH MaKCH-
MaJIbHOH CKOPOCTH Berpa. Pacuer ¥, NDOM3BOAMTCS OT Hauajla Mere-
JIH, @ He OT HayaJia BHIaJeHHs OCAJKOB, TAK KaK KPHTHYECKas BeJIHYH-
Ha OCaJKOB MOXET BHNACTh 3a ONpeleJeHHHH NepHOJ H NPH OTCYTCT-
BHH MeTesned. MerenH, Kak NPaBHJO, HaYHHAIOTCH B TeYyeHHe HJH B
KOHLle NepHoja BHMaJeHHsi OCAaAKOB, NpHYEM AJsA paHoHa JleHuHorop-
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CKa cyiecTByet cBsi3b I, =0,7 T, , rae Toc — NPOAOMIKHTENLHOCTD
BHINAJEHHsS 0CafKoB, 4; T, — MPOAOJKHTENBHOCTh METEJH, Y. :

Kosdduurent koppensuun sroit cBa3u pased 0,87. IIpu oTCyTCTBHH
OCafKOB pacyeT {, MNPOH3BOAHTCA OT HayaJa METEJH IO BeJHYHHE R
H pasrpaHHYHBalolleli KPHBOH COOTBeTcTBylouwleil rpasauud. Creayer
OTMETHTb, YTO CXOJ JIaBHH B TAaKHX CJy4YasiX HaYHHAETCA 3HAYHTENbHO
no3xe, 4eM NPH MeTeJNsX C BHIaJeHHeM 0CaAKOB.

B onepaTHBHO-HH()OPMALHOHHOK paboTe HOMKHH ONHOBPEMEHHO
HCIIOJb30BAThCst BCe rpaduKH, NpuBefeHHBle Ha puc. 1—3. [Iporuos
JIaBHH CBeXEBHMaBIllero cHera (mo pHc. 1) Heo6XOAMMO HaBaTh TOTAA,
KOria OCajKH BHIANalT AJHTEJbHOE BpeMs H He CONPOBOKAAIOTCA
MeTesblo. EciiH KpHTHYecKas BeJIMUHHA OCAaAKOB He HAKOMHJIAch M Ha-
Yajach MeTeJsb, IPH NPOrHo3e JaBHH CJeAyeT N0Jb30BaThcs pUC. 2 H 3.

CpHB J1aBHH CBeXeBHIiaBUIErO HJIH METEJIEBOrO CHera NMPOHCXOAHT,
KaK M3BECTHO, [IPH HAKOIJIEHHH B 30He OTPHBAa KPHTHYECKOH CHErQBOR
HarpyskH. [l 1aBHH CBeXKeBHINABIUEr0 CHera OHa CTPOro 3aBHCHT OT

AKX 11
' ® x
Jo - g
= '. . o
[ ] L4 °
20t e of . . <
® o L
| [ )
: % ox® 0.5‘ .
0+ e :s ® xxx x o/
° g .
—x ©, X..x x ) X 2
dx 11 1 | I | | ] |
a 200 400 600 800 TV w-mfc

Puc. 4. Cpasp pedHuuta ocaaxkos (AX), HeoOGXORHMHX
AJIS €X0lla JIaBHH CBEXKEBHIMABILEro CHera H omnpejend-
eMbHX no pHc. 1 g, ¢ xapakrepuctHkofi TV mas Merteo-
CcTaHUHH JIeHMHOTOpCK:
]/ — naBHHW He CXOAHAM, 2 — JIaBHHBl CXOAHJH

BHICOTH cTaporo cHera (pHuc. | 8). [lns MeTeneBHX JIaBHH TaKas 3aBH-
CHMOCTb He NpociexuBaercs. JIaBHHB, OAHAKO, CXOAAT. MOXHO npex-
NOJIOXKHTH, YTO AePHUHT KPHTHYECKHX ocaiakoB (Ax) BocmoJHAeTcs 3a
cyeT aKKyMYJSIIIHH MeTesleBOro cHera. M3pecTHO TakXKe, 4TO cymMap-
HHIHi CHEronepeHoC 3aBHCHT NPEHMYLIECTBEHHO OT NPOAOIKHUTENbHOCTH
meresiedt u cKopocTH BeTpa [3, 14]. Ilpu oTcyTcTBHH HemocpeACTBEHHBIX
HaG6/IOfleHHH 33 CHEromepeHOCOM B 30He OTPLIBA €ro BEJHYHHY MOXKHO
ODHEHTHPOBOYHO NOACYHTATh, HCIOAb3Ys XapaKTepHcTHKy TV (npoua-
BeleHHE MpPOAOJIKHTEJNbHOCTH MeTeJIH Ha CKOpOCTb BeTpa), KOTOPYiO
panee npumenun I'. T, Xapuronos [13] mas 3anaauoro Tsaup-llaus.
Ou conoctraBua TV ¢ cyMMoll TemmepaTyp 3a MeTesNb H NMOJYYHJA BO3-
MOJXHOCTb Pa3rPaHHYHTb CJydYaH cO CXOAOM H 6e3 cxoia jnaBuu [9]. B
RaHHOM pa6GoTe AJis pafioHa JleHHHoropcka mennuyuHa TV conocrtaBas-
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Jace ¢ jedHuHTOM npeanosaraemoro cHeromepeHoca (AX), KOTOpHIi
onpenessiercs no puc. 1 & kak pasHocTs MexAy X, (NPH KOHKPETHHX
3HaYeHHAX A, ) H PaKTHYECKH BHNABUIHM  KOJHYECTBOM OCAaAKOB
(X ¢). 3aBHCHMOCTb MeXJy HHMH npHBeleHa Ha puc. 4. Ee aunanus
NOKAa3hnBaeT, YTO CJAYYaH CO CXOAOM H 6e3 CXo[4a JiaBHH HMEIOT 4ETKYIO
TPaHHLy H nepBhle AOCTATOYHO TECHO IPYNNHPYIOTCS BAOJb 3TOH rpa-
HHLH, eciH AX He npu6auxaeTcs K Hyaw. Hekotopoe oTk/noHeHHe To-
YeK, COOTBETCTBYIOUIHX CJyyasiM CXOAa JIaBHH, OT OCPEXHEHHOM mps-
MOH BHI3BAHG H3MEHYHBOCTBIO NMapaMeTpa V B NMPOAOJIKEHHH MeTesH
3a CYeT KpPaTKOBPEMEHHOrO YCHJIEHHsl BeTpa.

C nomoubio pHC. 4 NO KOHKPEeTHHM. 3HaueHHsiM AX MOXHO HalTH
3HAYeHHs XapaKTEPHCTHKH TV, a H3 OTHOIIEHHs ee K H3MEPEHHOH MaK-
CHMaJ/IbHOH CKOPOCTH BeTpa — BpeMs HaKONJEeHHS uedmuu'ra CHEroBo#t
HarpysKH.

B oneparuBHO# pa6ore uenecoo6pasHo nepnouuqecxu Ly6aHpO-
BaTh pacyeT Hayaja JaBHHOOMACHOrO nepHofa no puc. 2—4. Ecau Bo
BpeMsi METEJIH paHee H3MepeHHasi MaKCHMaJibHasi CKOPOCTb BeTpa yBe-
JIHYHJIACh, TO BeCh pacyeT HeOOXOAHMO NPOH3BOJAHTHL MO MOCJAELHHM
AaHHbHM. [IpH mpomosKHTeNbHOH MeTesqH GoJiee CYTOK 3a PacCyeTHYIO
BEJIHYHHY Vmax [AOJIKHA NMPHHHMATbCA MaKCHMaJbiHasi CKOPOCTh BETpa
H3 BOCBMH CPOKOB Ha0JIIOAEHHH, a He ab6COMIOTHAsi MAKCHMaJlbHas Be-
JIHYHHA 32 CYTKH. g

B rta6a. 7 npHBeleHH pe3y/]bTaThl COMOCTaBJEHHs PaCUETHOTO Bpe-
MeHH HadaJia JaBHHOONACHOro MepHoAa, MOJyYeHHOro 060HMH MeTOoAa-
MH. Haunyuee coBnagenne (+4% ) umeer mecto aas ciaydaes, KOrga
ckopocTH BeTpa paBHH 10—17 M/c. Ecan ckopocTH BeTpa OTHOCATCH
K KpaHHHM JHANna3oHaM H XapaKTEPH3YIOTCH MEHbIIHM IMOCTOSIHCTBOM,
TO OTKJOHEHHS pacyeTHOro BpeMeHH cocTaBasioT 21—28Y%. Ananus
daHHbX TabJ. 7 MoKa3wBaeT TaKXe, YTO XOpollee COBRNajeHHe pe3yJb-
TaTOB pacyeTa 06OMMH MeTOAaMH NOJy4aeTcs NpH AX<10 MM H TNIpH
6oablinx BeaHuHHax AX v V>10 M/c.

TpeanaraeMblii MeTOL MOXeT OBITb HCHOJAb30BaH npu OTcyTCTBHH
HabJI0OfAeHHH 3a HHTEHCHBHOCTBIO MeTesieBOro CHeromeperoca [l] HuaH
HeNnocpeACTBEHHO 3a HapacTaHHEM CHEroBOH Harpy3kH B JIaBHHOCGO-
pax [9, 16]. PekomMeHaauus, uanoxeHuoie B [16], CBOAAT K MHHUMYMY
TNIOTPEeLIHOCTH H3MEepPEHHs! CHeroBOH Harpy3kd H 0oJjiee MpHeMJeMbl AJS
JeTa/JibHRIX NPOrHO30B, YeM AJsi perHoHasbHbiX. OJHAKO B HHX BH3H-
BAaeT HEKOTOpOe COMHEeHHe KPHTepHH JIaBHHOOOpDa30BaHHS, INPHHATHH
paBHHM 2,2—2.7 r/cm?  (22—27 MM) H NOCTOSIHHHIM Ha NPOTSXKEHHH
BCeil 3HMBl HE3aBHCHMO OT ee CHeXHOCTH. TakuM o06pa3oM, B pe3yJb-
TaTe BRINOJHEHHHX HCCJIeLOBaHHH YCTAHOBJEHO, YTO B HH3KOTOPHHIX
pafioHax 3amagHoro AJTas JOMHHHPYIOT JIaBHHBI ABYX FeHETHYECKHX
THIIOB — CBEXEBHIABIIEro CHera H MeTejieBble, KOTOPhHlE COBMECTHO
cocraBisiior 83—919% Bcex cayyaeB cxoia snaBuH. HanbGojsee akTHBHO
JIaBHHHAs [eATeJbHOCTb NpOsBJseTCcsS ¢ Aekabps no MapTt. B sToT me-
puon cxoaut Ao 90—95% maBun. IlpenyoxeHHBle B ZaHHOH paboTe
MeTOAH ANS Pa3JHYHHX paiioHoB 3amazHoro AJartas uMeloT obecre-
YEeHHOCTb BCeX MNporao3oB 77—93%, a creneHb MNpeaynpexXAEHHOCTH
c/ayyaes CXOAa JiaBHH cocTaBiaser 87—100%.
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5. A. CMEPZIOB

O PEAKIHHU ATMOCOEPHOHA UHPKYJAUHH o
HA COJIHEYHYIO AKTHBHOCTD . v »‘

3emHas aTMocdepa HenpephHBHO NMOABEpraercs BO3AeACTBHIO pAAa
KOCMHYECKHX ()aKTOPOB: KOPNYCKYJSIPHHX NOTOKOB, 3JIEKTPOMAarHHT-
HBIX H3Jy4YeHHH, MarHHTHHX H IPaBHTAUHOHHHX MoJjeHl. TH GakTOpPH,
HMEIOIHe rajJlakTHYeCcKoe, CONHeYHoe HJIH IIaHeTapHOe INPOHCXOXAe-
HHe, OKa3uBaloT, 0 MHEHHIO MHOTHX aBTopoB [3, 6, 8,9, 11, 12 u xp.],
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3HayHuTe/IbHOE BO3REHCTBHE Ha UHPKYJANHIO aTMOChepH H NpoTeKande
psiia rHAPOMETEOPOJIOrHYeCKHX NpoleccoB. MexaHH3M 3TOro BO3AEHCT-
BHSl B CHJY GOJIBIIOH CJIOXHOCTH OCTAETCH HESCHHIM.

B naHHOK paboTe Aesaercsi NMONMHTKA OOGBACHHTH C OGLIMX MO3HLHIA
HEKOTOpHe OCOGEHHOCTH COJIHEYHO-aTMOC(hepHHX cBsasei 6e3 yuera
KOHKDETHHX MeXaHH3MOB B3aHMogeficTBHA. ATMochepHas nupkyasuus
paccMaTpHBaeTCs KaK reHepaTOPHHA Npolecc, NPOTeKAOWHA B CHCTe-
Me aTMocpepa — Tesio 3eMJIH NOA BO3LeACTBHEM 3HEPrHH COJHEYHOrO
Hanyyenns (1, 9, 10, 14, 19, 22]. B ee cocraBe BHAensieTCs LIMPOKHIH
CNeKTp KoJeGaHHH c NMepHOAaMH OT JAoJjied Mecsila OO AECATKOB H 6o-
Jee JeT. OTH Kojie6aHHS HMEIOT Pa3Hyi0 YCTOHYHBOCTb B NPOCTPAHCTBE
H Bo BpeMeHH [5, 6, 8—11, 13].

- Ha ocHOBaHHH 3THX NPeANOCHJIOK JejaeTcs NPeANoJOXKEeHHe, 4TO

NPpH NOCTOAHCTBE NMOTOKA 3HEPIHH K 3eM.ne, T. €. IPH OTCYTCTBHH BO3- -

MYILAIOIHX Kosie6aHHA reJIHOKOCMHYECKHX (paKTOPOB, MOXKHO OXHAATb
CylleCcTBOBaHHA B aTMoc(epe CTAUHOHAPHOrO LHPKYJSUHOHHOrO NpO-
lecca, KOoraa nocje CMeHH HECKOJbKHX THIIOB LHPKYyJASUHH Kojeba-
TeJlbHasi CHCTeMa NMPHXOAHJA OH B HCXOAHOE COCTOSIHHE.

[Mogo6Hoe siBieHHe Habmoaan Xaij NpH HCCAEAOBAHHSAX NOBEAEHHS
XKHAKOCTH BO BpalllaiolileMCs KOJbLEBOM COCyAe, B KOTOPOM MEXAy
60KOBHMH KOJIbUAMH, HMHTHPYIOLIHMH MOJIOC H 3KBaTOp, CO3AaBaJjcCs
nepenaj TeMnepatyph. B XHIAKOCTH BO3HHKAJH BOJIHH UHPKYJSIHH,
6/1H3KHe K CHHYCOHAaJbHHM. OHH NepHOAHYECKH MEHSJIH CBOIO (popMy
H CKOPOCTb Pa3BHTHSH, BO3Bpaulasch K HayaibHOH KOHHrypauuu no
OKOHYaHHH LHKJA. DTO fiBJlEHHE HMEeJO CXOACTBO C KoJeGaHHAMH 30-
HaJbHOrO HHAeKca [l4]. TeHOeHUHA K TAKOH 3aKOHOMEPHOCTH MOXKeET
NpoC/aeXHBAaTbCH H B peasbHOH aTtmocdepe [1].

[Tpeanosiaraercss Takxe, 4TO NPH CTAUHOHAPHHX YCJIOBHAX obuias
UHPKYJSALUHA CKJAaANBaeTCAd H3 NPOCTHX COCTaBJASIOIHX, MNOAOGHHX
cHHYcoHAanbHHM BoJHaM Pocc6H. Ilpu aTom Bce cocTaBijsiollHe IIO-
POXIaioTCA CBOMMH MeXaHH3MaMM TeHepallHH, B Da3HOH CTeNeHH pe-
arupylouUMMH Ha H3MEHeHHs reJIHOKOCMHYECKHX (HaKTOpOB.

yctb A — HeKOTOpHI mapaMeTp, OTPaXKalollHH MOBeJeHHe OT-
JleIbHO B3ATOH HHPKYJISUHOHHOH cocraBasiowel. Ero HaMeHeHHs BO
BpeMeHH MOXHO ONHCATh rapMOHHYECKOH QyHKIHeH

A=asin(W t49,)- 0.

rae @ — aMIIHTyAa KojeGaruit napamerpa A, ¢ — spems, W, — ero
Kpyropas 4acToTa, ¢ , — HauajbHas ¢a3a ero koneGaHui.

B peanpnoii atMochepe MexaHH3M reHepalUHH UHPKYJISLHOHHHX
JBHXKEHHH HeNnpepnIBHO IIOABepraeTcsi BJHAHHIC TeJHOKOCMHYECKHX
¢akropoB. Hanbosee sipko u3 HuX npessasercs 1l-zeTHult uMka cou-
HEYHOR aKTHBHOCTH. [TycTb HEeKOTOpH ero KOMIIOHEHT, HeCcyLIHH ompe-
JeJIEHHYIO0 3HEepruio, Bo3f&eHCTByeT Ha Npolecc reHepalliH TapMOHHKH.
B nepBoM npHO/HMKEHHH OTHOCHTeJbHHE H3MEHEHHS 3TOr0 KOMIOHEH-
Ta BO BpeMeHH MOryT GBITh ONHCAHH BHpPaXKeHHEM

U= sin ( Wut +oyh , 2
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rae W, — KpyroBas yacTora KoseGanuit daxtopa U ConHeyHOH ax-
THBHOCTH, { — BpeMsl, ¢ , — HayajbHas pasa konebanui U.

MoXHO Ha3BaTh PsiJ THIOB reHepaTOpPOB, H3MEHeHHsl SHEPTHH MHTa-
HHS KOTOPHX NPHBOLAT (€CJAH He NMPHHATH CMelHaJbHHE MepH) K H3-
MEHEHHAM aMIVIHTYAH H YaCTOTH TreHepHpyeMunX HMH kosebanuil. ITo
aHAJIOTHH C TAKHMH TeHepaTOpaMH NpeAnoJaraeTcs, 4YTO H pacCMaTpH-
BaeMasi TapMOHHUECKas COCTaBJsiollass UHPKyasuuu (1) noa Bospei-
ctBHeM ¢akropa U 6ylneT H3MeHATb aMIUIHTYAy H 4acTOTy CBOMX KO-

nebaHui, T. e.
AU)=a(U) sin (W t+9(U)]. 3)

3aBHHCMOCTH aMIVIHTYAH H HayaJbHOH ¢asH Kojse6aHHH oT dakTopa
U npHHHMAIOTCA JIHHEHHBIMH:

5o

o (U)=a (i +KL), 0
?(U)=?4+K927‘U1 . (5)
rae K, m K, — COOTBETCTBEHHO HO/HM HAUa/IbHOA AMIMIHTYAH H Te- -

pHoza KoaebaHHi, H3MeHsAeMHe Bo3leicTBHeM dakTopa U.
[lpeo6pa3oBanne rapMoHHkH (1) (noa Bo3zefictBueM ¢aktopa U)
nocje NoAcTaHoBKY (2), (4) u (5) B (3) Bupasutcs ¢popmyoi’

AU)=al1+K,sin (Wyt+e,)]sin (Wyt+e,+

+25K,sin (Wt +¢,)] (6)

Jlis aHa/H3a CBOACTB QYHKUHH (6) H3 Hee MOXHO BHAENHTH
a=a [l +K,sin(Wt+9,)] o
J=IaF27K, fycos(W,t+qy) - ®
ol 2= | ©)

Wy + 25K, Wy cos (Wyt+9y)

rae f, u f, — HCXOAHHeE 4acCTOTH KojeGanui napamerpa A H dak- .

topa U. ~ o~

3HayeHHs a, f, T COOTBETCTBYIOT O CMLICAY AMIIHTYRE, YacToTe H

NnepuoAy rapMoOHHYECKHX KOJIeﬁaHHH HO B OTJIH4YHE€ OT HHX H3MeHﬂlOT-
Cs BO BPEMEHH. B kaxjabli MOMEHT BpEMEHH T OHH INOKa3HBaloT, Ka-

KUMH Onlid OB aMIJIHTY[a, 4acToTa H NepuHojd KoJjie6aHHH QYHKUHH

A(U) npu nmpekpallleHHH € 3TOrO MOMeHTa H3MeHeHH# ¢dakropa U.
IlJm TIOCTPOEHHS cpyuxlmn (2), (6)—(9) u aHanH3a HX OCOGEHHO-

%

X-'

CTedl MepHOA MCXOAHOH rapMOHHKH A BHOGpaH PaBHHM TOAy, HauGonee"

SAPKO INPOsABJAIOLIEMYCHA EO BCex THAPOMETEOPOJIOTHYECKHX Mpoueccax.

[Tepuon BO3AeiCTBYIOLIErO Ha 3Ty rapMOHHKY ¢akTtopa U npHHAT paB-
HeM 11 rogam. OcranbpHble napameTrpsl NOAGHPANHCh C ReJNbIO OTYET-
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JHBOrO MPOSBJEHHS Ha rpadHkax ocoGeHHOCTefl NMOBeAeHHS Q)ynxuuﬂ
H 3TOM O0KasaJoch, 4YTO 3HAayeHHs kKoapoHusentoB K,=0,500 u

rd

=0,875 06ecrneunBaloT H3IMEHEHHR HCXOAHHX BEIHUHH aMNJIHTYAH

(a) H 4actoTH (f,) B npemenax +1,5 pasa. PeayibtaTh pacuyeroB
NpHBeeHH Ha pHC. 1.

KOB CJie/lyeT, YTO aMILVIHTYAR a r,byumum A(U ) H3MeHsleTCA B ORHOM |

W3 anannsa popmya (2), (7)—(9) H COOTBETCTBYIOIIHX HM rpadH-

|

¢dase c dpaxropom U, a yacrora f H MEepHOX T — CO CABHIOM Ha m/2. )

2%
76 T rec

7
A, (U)+A,(U)
0 .

6

YUNE S YONN U T WU HNS JO WO W JUN N S IS N W O |

-2 0 24 48 72 96 7120 144 768 192 216 t mec

L L 1 1 ] L 1 | J _
-90 a 90 180 270 360 450 540 630wt+y°

Pruc. 1. CxeMa npeamnosiaraeMoro BO3JEACTBHS CONHEUHOR aKTHBHOCTH Ha
NpocThe rapMOHHKH B aTMoChepHOH UHPKYASLHH:
1 — pefictaynmwuit ¢axrop U conHeynofi aKTHBHOCTH; 2 — aMIAHTYAA MOAYJAHPO-

-1

BaHHBIX XOMeGaHHR @; 3 — MORYMALHA rofoBofi rapMOHHKH sosaeficTBHeM dakTopa
U, A(U); 4 — uqacToTa MOAYJAHDPOBaHHBIX KoJNeGaHHA f; 5 — INepHOZ MOZYJNHDOBaH-

HHX xoneGaHHA T; 6 — pe3y/bTHPYIOUIAA CJOXKEHHS TapMOHHK C TrOAOBbLIM H ABYX-
JIeTHHM NepHOAaMH, NPOMOAYAHPOBaHHbIX (akTopos U, A; (U)+As (V)

CnefoBaTebHO, MO AAHHOH MOMENH AMIUIMTYAA UHPKYJASUHOHHON CO-
cTaB/soledA KoJebaeTcs NPONOPUHOHANBHO BeauyuHe U, a yactora H
NepHOJ — NPONOPLHOHAJNBHO CKOPOCTH H3MeHeHHs U, T. e.
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STa cHCcTeMa ypaBHEHHH BhIpaXKaeT OCHOBHHE OCOGEHHOCTH 3JIEMEH-
TAPHOTO aKTa PeaKUHH Ha COJIHEYHYIO aKTHBHOCTb MPOCTHX COCTABJSIO~
WHX aTMOCHEPHOH UHPKY/SUHH, YYBCTBHTEJbHHX K ee BO3JEHCTBHIO,

AHanH3 HaTypHBHIX JaHHHX IOKa3BBaeT, YTO Psif, NPHPOAHHX MPO-
I1eCCOB, NPOSIBJSIOLUINX 3aBHCHMOCTb OT COJIHEYHOH AaKTHBHOCTH, MOX-
HO pa3’eJHTb Ha ABe OCHOBHHE TPyNnH. Y NpPOLECCOB NepBOH TpynnH
H3MEHEeHHs NapaMeTpPOB COBNAAalOT MO ¢ase C MHOTOJETHHM XOIOM
yuces Boabga. dTo Habaoaanoch, HanpuMep, NPH H3YYEHHH TMOBTOpSE-
MocTH Oypb Ha DBaiikase [22] u MowHHX 6apuyeckhx o6pasoBaHHl B
ceepHoM mnoaywapuu [20]. Bropyio rpynny cocTasasiioT NpOLECCH,
¢ba3n pa3sBHTHS KOTOPHX CABHHYTH NPHMEPHO Ha 71/2 Brepel HJH Ha-
3ajl OTHOCHTeNbHO (a3 pa3BuTHA akTHBHOCcTH Coanua (15, 22]. Ciona
OTHOCSITCSl NpoleccH (GOPMHPOBaHHS THNOB UHPKyAsuuH E, C uan W
[8, 13], Kone6aHHusa TeMnepaTypH BoiHh B BapeHueBoM Mope [15}, mo-
BTOpsieMOCTb rpo3 B Bene [22] u ap.

[To mannbim A. T1. YUnxkeBckoro [22] snuaeMHH rpnrma ¢ XV no
XX Bek B cpejHeM NPHXOAHJHCh NPHMEPHO Ha CepeAHHH BeTBei MOAb-
eMa H crmaja cosqHeyHoH akTHBHOCTH. B pa6ore I'. H. UuuacoBa [23].
OTMeyaeTcsi MOSIBJIeHHEe B FOAH Mepel H NOcje MaKCHMyMa COJHeYHOR:
aKTHBHOCTH HEYCTOHYHBHIX THIIOB BeCeH C BO3BpPaTOM XoJioAoB. Boa-
MOXHO, YTO CONYTCTBYIOUIHE 3THM BeCHaM HeYCTOHYHBHE MOrOAHHE
YCJIOBHSI CNOCOOCTBOBAJIH Pa3BHTHIO 3MHAEMHHA TIpHNNa B MNepHOAH
noj’beMa H Cllafla COJHeYHOH aKTHBHOCTH.

B HacTosiiee BpeMs NOAOOHHIA cABHr ¢a3 MeXJy XOAOM HEKOTO-
PHX THAPOMETEOPOJIOTHYECKHX MPOLECCOB H COJIHEYHOH aAKTHBHOCTBIO
06bSICHSIETCS] BJIMSIHHEM KOMIIOHEHTOB COJIHEYHOTO H3JIyYeHHs, MoJyda-
IOLIHX HauGosbllee pa3sBHTHe B MePHOAH cnaja 3ansATHeHHOCTH CoJH-
ua [3, 5, 17, 24], 1u60 HHepuUHel B MeXaHH3MaXx Iepefayd Bo3AeACTBHSA
cojiHeuHOH akTHBHOCTH [7, 15]. Cuenys paccmaTpHBaeMOH MOJeNH,
MOXKHO MPEAMNON0KHTb, YTO YaCTh HAPOMETEOPOJIOTHYECKHX MPOLECCOB
dopMHpyeTcs MOJ BIHSHHEM OCOGEHHOCTeH LHPKYJSUKH, OMNpefensio-

mux aMnautyay (a) kone6auuit napamerpa A(U) — HHAMKaTOpa ABH-
JKEHHI OTAeNbHOM UHPKYJSLHOHHON cOCTaBjsoouledi. DTH INPOUECCH
YCJIOBHO MOTYT GHTh Ha3BaHbl aMILIHTYAHO-3aBHCHMBIMH. MakcHMaJb-
HOTO Pa3BHTHS OHHM [JOCTHrAIOT B MOMEHTH 3KCTpPeMa/IbHHX 3HaueHHH
¢dakropa U.

Jpyrasi 9acTb THAPOMETEOPOJOrHYeCKHX TIPOUECCOB  3aBHCHT 01'

ocobeHHOCTEH unpxymuuu, CBSI3aHHBIX C YaCTOTOH f KoaebaHuii mapa-
merpa A(U). YCJNOBHO HX MOXHO Ha3BaTb YacCTOTHO-3aBHCHMBIMH.
MaxkcuMmanbHOe pa3BHTHE TAKHX MpPOLLECCOB COBNajaeT C cepeXHHAMH
BeTBe# MoAbeMa HJIH cnaja 3HayeHHH U.

C noMolipl0 CBOHCTB YaCTOTHO-3aBHCHMKIX TPOLECCOB MOXHO 00b:
SICHHTE BHA CBSI3H (PHC. 2) MeXAy AJHHOM nepHoAa nepBoii rapMOHHKH
Ti; B KoJeGaHHSAX MHTEHCHBHOCTH 30HAJbHOH LHPKYJAALHH B cpeAHed
Tponocgepe yMepeHHHX HIHPOT aMePHKAHCKOH 4acTH CEBEPHOro nojay-
WapHs K OCPENHEHHEIMH M0 CKOMIb3AUIHM 21-neTHsIM 3HAYEHHUAM HHIEK-
ca reoMarHuTHOH Bo3MylleHHocTH K,. T'padux 3aumcrsoBan u3 pabo-
T E. B. Bopo6reBoii [6]. IBe rpynrm TOYEK Ha HeM MOryT GHTb 00b-
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€[HHEHH B OJHY 3aBHCHMOCTb, NMOKA3aHRYIO NYHKTHPOM, Ha OCHOBE
NMPEANO/IOKEHHS, YTO KOPOTKHE UHKAW T,, (HHXHAf Tpynma ToueK)
¢OpMHPYIOTCH Ha BETBH NOABEMa TeOMarHHTHOH BO3MYIUEHHOCTH, a
AJIMHHBE UHKAH (BepxHsAs rpynna ToYeK) — Ha BETBH ee cnaga. -
MHNC o6pasyeTcs KaK CJAEACTBHE CAOKEHHS KoneGanuii BesHyuH T,
H K, ¢ OZHHaKOBHIMH MePHOAAMH, HO CO CABHIOM (a3.

[Topo6Hbie 3aBHCHMOCTH OTMEYAIOTCA TaKXKe s KoJeGaHHH HHTeH-
CHBHOCTH 30HAaJIbHOrO NepeHoca B CpeAHed Tponocdepe yMepeHHHX
IHPOT €BPa3HACKOH YaCTH CEBEPHOTO NOJYIIAPHA A/ H3MEHYHBOCTH

AByxJeTHero uHkaa [6]. Xapakrep
Tr9 «JacTOTHOH» 3aBHCHMOCTH OGHapy-

- ° —_——— XHBaeT H peaklus Nepenaja AaB-
. 9.( ™\  JIeHHs Mex1y A30PCKHMH OCTPOBa-
i X o) MHH I/Icgammeﬁ Ha Bo3jefCcTBHE
’ )  OTAeAbHOH reOMarHuTHoi =~ OypH

7 o oYoe [20]. .
\ °e Ecan paccmatpuBaeMHit xapak-
- N ee® ¢ _~ °  Tep BO3LEHCTBHSA reIHOKOCMHYECKHX
‘ e ¢akTOpOB Ha UHPKYJALHIO aTMO-
5 L1 e | I | cdepu HMeeT MeCTO B AEHCTBHTE/b-
74 76 8 #p HOCTH H Pa3BHT JOCTaTOYHO INHPO-

KO, TO MOHSITHE «TapPMOHHKAa» C MpH-

Puc. 2. Cpf3p AMHHH nepHofa nepsof CyLIHM ef NMOCTOSIHCTBOM IepHOAa

rapMoHHKK T ; B KONeGaHHAX HHTeH-

CHBHOCTH 30Ha/IbHOR IHPKYJASAUHH B
cpenHeft Tponocdepe yMepEHHHX MWIH-
POT aMepHKaHCKOA YaCTH CeBepHOro
NoJyliapHs C HHEJEKCOM TIeOMarHHTHOH

KoJie6aHHA MOKeT 0Kal3aThbCs ycC-
JIOBHHIM HJIH OTDAaHHYE€HHBIM B IpH-
MeHeHHH. DoJsee noaxoasiliuM B
3TOM CJlyyae, BO3MOXHO, SBJAAETCHA

. BO3MYIeHHOCTH Kp TEPMHH «BUPTyalbHasd rapMOHHKa»

H B JAefCTBHTEJbLHOCTH He Hab6JI0-
- JlaeMBbIff, HO CIOCOGHH NMPOSBHTbCA KaK «rapMOHHKa» B Cjiydae npe-
KpalueHus KoJjeGaHHH reJHOKOCMHYecKHX (akropos. [Ipu sToM B Kose-
6aHusxX aTMOcepHHX MPOLECCOB Lenecoo6pa3HO MCKATh 3HAUEHHST HX
NEepHOAOB H XapaKTep H3MEHEeHHs 3THX NePHOLOB BO BPEMEHH MOA BJH-
SIHHEM IeJJHOKOCMHYECKHX (aKTOpOB.

PeasbHOe ABHXKeHHe aTMOocepH MOXKHO NpPeiCTaBHTh KaK COBOKYM-
HOCTb MHOXECTBa B3aHMOJEHCTBYIOUIHX MexXAy co6Of 3jeMeHTapHHX
UHPKYJISIUMOHHBIX COCTAaBJSIOUIHX, HENPEPHBHO H B Pa3HOH CTENeHH
MEHSIIOLMX aMIVIHTYAY H NepHOA CBOHX KoJe6aHHH NOA BO3JAeHCTBHEM
reJIHOKOCMHYECKHX (akTopoB. [na KayecTBeHHOH OLEHKH BO3MOXXHOIO
pesyabraTa B3aHMOJENCTBHA TAKHX COCTaBJAOILHX OblJ NMPOH3BeAeH
npocTediiHil pacueT UX HHTepdepeHuUHH 6e3 yyeTa CONMYTCTBYIOIHX 3¢-
$eKTOB M CHJI, JeHCTBYIOIHX B YCJAOBHSIX peajbHOR aTMocdepu. Ile-
PHOAHN HCXOAHHX FaPMOHHK BHODAaHH PaBHRIMH COOTBETCTBEHHO OJHO-
MY H XBYM I'OAaM.

T'opoBoit nepHOA B XOAe THAPOMETEOPOJIOTHYECKHX 3JI€MEHTOB BHI-
paxkeH BCIOAY BCJEACTBHE TOJOBOTO XOJa COJIHeYHOH pajHauuH. [(Byx-
JIETHHUH MEepPHOA BHPTYaJbHOH FADMOHHKH MOXET BO3HHKAaTh BCJE/CTBHE
HHepUMH B npouecce Tenjoo6MeHa MexAy aTMocdepoii H MHPOBHM

132



okeaHoM. M3-3a GosblIOf TeNOEMKOCTH BOAH BJHSIHHE TENJIOBOTO pe-
KHMa OKeaHa IepefaeTcsd Ha chaenyiollui rox. Kpome Ttoro, asyxJer-
HHe TEePHOAN MOTYT NMOSABAATbCA MNOA BJHAHHEM IapaMeTPHUECKOrq
pesoHanca, Bo30yxJaaeMoro B aTMocdepe TroAoBOH cocTaBasiOLIEl
uHpKyasusu [19]. ’

Has OTYEeTNIHBOrO NMPOHBJNEHHS HA rpadHKe KaueCTBEHHHX OCOGEH-
HOCTeH pe3yabTHpYOIeHd GyHKUHH ABYXJeTHeHl cocTaBjsiollell mapa-
Metpos npunaTH 2=0,300, K, =0,800, K, =0,525. Ilpn BHGope 3Ha-
uenuit K, u K, mpeamnosnaranocs, 4TO CHHXPOHH3aLHS ABYXJETHEro

LUHKJa CHJIaMH WHEDUHH MeHee XeCTKa, YeM CHHXDOHH3alHA r'OJAOBOrO
UHKJIa XOAOM COJIHEYHOH DaAHAUHH, H KoJeGaHHA ABYXJETHEro LHKJA
MOTYT Jierye NMOJAMABATbC BO3MYLIAIOMIHM BO3AEHCTBUAM BHEUIHHX
akTopos, nosatomy kosdpduuuerTs K, u K, ans ciyuas Bosmedcr-
BHA ¢akTopa U Ha rapMOHHKY A, NPHHATH GOJBIUHMH 1O CPAaBHEHHIO
C HX BEJHYHHAMH AN FOAOBOrO NEpPHOAA.

PesynbraTth pacyeta HHTepdepeHUHH ABYX TapMOHHK INpHBEAEHH
Ha pHuc. 1 (6). AMnauTyAa pe3yJabTHPYIOWEro KoJae6aHHA, KaK H B CJay-
yae ONHHOUHOH rapMonHkH (pHC. 1 (2)), H3MeHseTCSt B OCHOBHOM NpO-
NopuHoHaAbHO pakTopy U. B KoneGaHHAX cleAylOLIHX APYT 3a APYroM
roll0OBHX BOJH Habjloaaercs yepejoBaHHe WX pasmaxa. Ecau cuMTaTh
npuBeJeHHBle Ha rpaduKe KojebGaHHUS YNPOLUIEHHHM OTOOGpaKeHHeM
NOBeleHHS HeKOTOPOH LHPKYJAALUHOHHOA cocTaBiasiouie,, TO NOZOGHO
H3BECTHOMY KBa3H/]BYyXJeTHeMYy UHKJY B KoJeGaHHSX pAfa MeTeo3Je-
meHToB [3, 16—18, 21 u np.] xapakTep LUHUPKYJSUHH BapbHpYeT C me-
puomoM okono ABYx JeT. Ha ¢ase noapema conHeuHoH aKTHBHOCTH
NepHOJ UMKJIOB yMeHblaeTcs, Ha ¢a3se cnaja — yBeauuyuBaercs. Hau-
6osee APKO 3TH UMKAH NPOSABJAAIOTCA B NMEPHOAH OKOJO MaKCHMyMa
tdaktopa U. TIpH H3MeHEeHHSAX COOTHOLIEHHH MEXAY aMIJIHTYJaMH BHp-
TyaJbHBX FAPMOHHK H IMyGHHAMH HX MOAYJIAILIHH BHA Pe3yJbTHPYIOUIHX
Kose6aHHi MOXET 3HAYHTEJbHO H3MEHATbCS, KBa3HABYXJIETHHe IIHK-
JIH — TOSIBJATBCS HJIH HCYe3aTh.

ITopsnok uepenoBaHHA BHCOT YAaCTHHIX MaKCHMYMOB KBa3HABYX-
JIETHHX KOJleGaHHH, NpHBeJeHHHX Ha pHc. | (6), MPOTHBOMOJNIOXEH B
cocennux ll-nmetuax. CinenoBaTenbHO, pa3nHuHHM OyZeT H XapakTep
LUHPKYJALHH B 3TH NepPHOAH. B To Xe Bpemsi Moao6HO 22-I€THHM UHMK-
J1aM B KoJie6aHHAX psifa THAPOMETeOpOJOrHYeCKHX 3JeMeHTOB (3, 5,
7, 10] on noBTopsercs yepe3 22 roga. TakHe Xe 0CO6€HHOCTH BHIsiBJIe-
HH B. A. Beasso (4] npu aHa/nH3e CPeHeCYTOYHHX aHOMAaJHH TeMIie-
paTyps BO3AyXa OCEHHero mepHoja AJs pAAa apKTHYeCKHX CTaHUHHA.
Ha BerBsix cnaga 11-7eTHHX UHKJIOB Ha6JIOAAIOTCH ABYXJETHHE KoJe-
6aHHs 3THX aHOMaJHMA, MpuyeM B cocelHHX ll-7eTHAX MOPAAOK yepe-
JOBaHHS 3HaKa aHOMaJIHH IIPOTHBOMOJIOXEH.

Otauuaemas M. X. Baimanom [3] 3aBHCHMOCTb 22-71€THero LHKJA
OT reorpaHuecKOro MoJIOXKEeHHsI MOXeT GHTh O6bACHEHA H3MEHEHHAMH
B NPOCTPAHCTBe YCJOBHI MapaMeTpHuecKoro Bo3byxkaenus [19] mByx-
JIeTHe#l COCTABJSAIOUIEA LHPKYJISILHH.

[pu MuHHMANbHHX 3HaueHHSX ¢akTopa U pesyabTHPYKOIIHE KOJe-
GaHHST HMeEIOT HaHMeHbUIHe Pa3JHYHA B COCeAHHX  1l-neTHax
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(puc. 1 (6)). T'unpomeTeoponornueckue sBieHHusi, HOpMHUpYIOLHECH B
TaKHe NepHOAH, NOJKHH JOBTOPAThCS Kaxawne 1l jer. dta ocobeH-
HOCTb NPOSBJSETCS, HaNPHMep, B NIOBTOPeHHH Yepe3 11 JleT KPymHHX
3acyx B LlentpasnbHoii Poccun [24] u Kasaxcrane [2].

- o paccmaTpuBaeMoii Momean 22-1eTHHEe LHKJH MOSBJSAIOTCS TNPH
NPOAONKHTENLHOCTH NEPHOAA KoneGauHi COJHEYHOH aKTHBHOCTH, CO-
crasjifiiollefi HedeTHOoe 4yHcaO JeT. IIpH uyeTHOM uncie jer xapakTep
KoJle6aHu#l B cocedHHX ll-leTHsxX sIBAsieTCS OAHHAKOBBIM H 22-NeTHHH
UHKA He nposBHTcA. Cief0BaTeNbHO, 3TOT UHKJI AOJXKEH HMeTb 3aBH-
CHMOCTb OT MPOJOJIKHTENBHOCTH UHKJAOB COJHEUHOH aKTHBHOCTH.

C ce30HHHIMH H3MeHEHHSIMH TPHTOKA COJIHEYHOH pajualuud H Xa-
PaKTEPHCTHK NOACTHJIAOLIeH NOBEPXHOCTH OYAYT H3MEHSTBhCH YCJIOBHS
reHepallHH BHPTYaJIbHBIX TAPMOHHK H (POPMHPOBAThCS HHAst YaCTOTHAA
OCHOBa IHPKYJSLHOHHOTO mpouecca. [Ipoxcxoasiune npy 3ToM nepeme-
HB B MeXaHH3Max leHepalHH MOTYT NPHBOAHTb K H3MEHEHHIO HX UyB-
CTBHTEJIbHOCTH K BO3[eHCTBHIO TeJHOKOCMHYECKHX ()aKTOpOB, K H3Me-
HEHHIO B MNPOCTPAHCTBE H BO BPeMEeHH COJHEYHO-aTMOC(HepHHX CBs3ei.

IIpoBepka paccMoTpeHHOro 3¢dexkra BO3NEHCTBHS COJHEYHOH akK-
THBHOCTH Ha UHUPKYJAALHIO aTMochepH BO3MOXKHA C NMOMOUILIO BHAOU3-
MeHeHHoOTro 3KcnepuMenTa Xaiind [14], onucaunoro panee. [IpH aTom
HeoOXOAHMO 3aaTh KosieGaHHst TeMNePATyPH HAPYXKHOTO HJIH BHYTpEeH-
Hero KoJjblia ¢ MepHOAOM, HaXOASIHMCS B ONpeleseHHOM OTHOMIEHHH
K TIepHOAY BpallleHHs cocyla. ViameHeHHe TeMmepaTyphl KoJiell MOXHO
3aMeHHTb HA MOJa4y K NMOBEPXHOCTH BOAH B COCyJe JYYHCTOTO TemnJo-
BOTO NOTOKAa, MOAYJHpPYeMOro o6TIOPaTOpOM, a AJISl Jyylllero ero mo-
TJIOLIeHHsT BBECTH B BOJY KpPacCHTeJb.

Ecnu oxunaemuii sdpdext 6yner nposBAATLCSH, TO UHCAO LHPKYJIS-
HHOHHBIX 00pa30BaHHH /JO/KHO YBEJIMYHBATHCHA HJAH CTPEMHTbCH K
3TOMY XapaKTepoM NepecTPOHKH Ha ¢a3e pocTa TeMJONPHTOKA H
yMeHbIlaThes Ha da3e ero cnaja.

Takum o6pasom, ¢ MOMOIILIO pAaCCMATPHBAEMOH MOJEJNH NOKa3aHa
BO3MOJKHOCTb JABOSIKOTO pOJa peakLUHH COCTaBJAAIOIUHX aTMocdepHOi
UHPKYJSLHH Ha BO3AeHCTBHE COJNHEYHOH aKTHBHOCTH. OAHH ocobGeHHO-
CTH 3THX COCTaBJIIOUIHX H3MEHSIOTCS NMPOMOPLUHOHAJbHO AeHCTBYyOLLe-
My paKkTOpy COJIHEYHO#l aKTHBHOCTH, JApyrHe — ' NPOMOPLHOHAJIBHO
CKOPOCTH ero H3MeHeHHs. TakoH peakuHed aTMochepH o0O6DBIACHAETCH
pasfieseHHe Ha JBe OCHOBHBE TPYINNH THAPOMETEOPOJOrHYECKHX Mpo-
11eCCOB, NPOABJAIIIHKX 3aBHCHMOCTb OT COJIHeyHOH akTHBHOocTH. OnHa
Tpynna TNpoOUEeCcCOB H3MEHSeTCs INPONOPIHOHAJIBHO JelcTByIOUIEMY
¢dbakTopy cONHeuHOH aKTHBHOCTH, Apyras — cO cABHroM a3l npumep-
HO Ha yeTBepTh NepHoxa. [IpH cnoxeHHH TONOBOH H INBYXJeETHeH co-
CTaBJSIOUIHX LMPKYJISUHH OOGHAapYXHBAIOTCA OCOGEHHOCTH pe3yJbTH-
PYOLIKX KoNeGmHHH, yepenyolnecss IMOAO6HO KBa3HIBYXJIETHHM R
22-neTHHM LMKJIAM B MHOTOJIETHEM XOJ€ HEKOTOPHIX THAPOMETeopOoJIO-
THYECKHX 3JieMeHTOB. BocnpHHMYHBOCTh aTMOCepHHIX INpPOLECCOB K
BO3/EACTBHIO TeJIHOKOCMHYECKHX (haKTOPOB 3aBHCHT OT ¢a3H pa3BH-
THS UHPKYyJsauHH. TecHOTa conHedHO-aTMOC(hEpHHX CBsi3el onpenes-
€TCS YacTOTOH BO3HHKHOBEHHS UHPKYJASUMOHHHX CHTyalHH, GaaronpH-
ATHBIX NPOfBJEHHID 3THX cBA3ed. BO3MOXHOCTb CyllecTBOBaHHsI pac-
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CMOTpeHHOTO 3d¢eKTa BO3NEHCTBHA CONHEUHON AKTHBHOCTH Ha 3Je-
MEHTapHHE COCTaBJAIOUIHE aTMOCHEpPHOR UHPKYJASUHH MoxeT OHNTb '
npoBepeHa Ha THAPOJAHHAMHYECKOH MOJEJIH. w
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I1. . TJABPEHTHEB

‘NIEPCNEKTUBBI PA3BUTHS OPOLIAEMOIO 3EMJIEAEJIHUA
B KASAXCTAHE HA BA3E MECTHbBIX
BOAHBIX PECYPCOB

ITo 3anacam 3eMesbHHX pecypcoB Ka3axcTaH OTHOCHTCH K YHCAY
HaHGosiee GOraThiXx IO CPaBHEHHIO C APYTHMH pecnyGJAHKaMH CTPaHH.
ITo pansnm HHctuTyra nouBoBenenuss Akamemun Hayk Kasaxcko#
CCP B pecny6anke uMeeTcs: 86 MJIH. ra MaxOTHONPHTOAHKWX 3eMeJb, H3
KOTOpHIX 57,5 MJAH. ra Tpe6yioT opolienus, B TOM uncjae 16 MaH. ra 6e3
NpOBeAeHHS CJAOXKHBIX MenHopauufi. Okono 26 MJH.,ra BO3MOXKHHX K
OPOLIEHHIO 3eMeJlb COCPeAOTOUEHO B 30HAX NMOJYNYCTHHb H NPeArOpHOH
crend, 18 MJIH. ra — B 30He KaIUITAaHOBHIX TNOYB CYXHX CTened H
14 MAH. ra — B 30He YepHO3eMHBIX NIOYB CeBepPHBIX O6GJacTeH.

[To naoutagu perynsipHoro opouleHuss KasaxcraH 3aHHMaeT TpeThbe
Mmecto B cTpaHe (ycrynasi ¥36ekckoit CCP u PCOCP), a no naowazax
JIHMaHHOTO OpOLIeHHs H 06BOJHEHHS MacTGHIL — MepBoe.

[Mnowanp 3eMesib NOX PeryasiPHBIM OpolleHHeM Ha | siuBaps 1981 r.
npeBnicHia 2 MJH. ra, K 1985 r. oHa monxuHa 6HTH AOBeAeHa A0 2,3—
2,4 mau. ra. [Taowans 3eMmesnp MOA JHMAaHHBM OpOLIEHHEM, He CYHTAs
3aJHBHHX 3eMeJb B NoHMax peK, Ha Hayajao 1981 r. cocraBuaa
0,84 mMaH. ra; K KOHUY OAHHHAaALATOH NATHJETKH OHa JOCTHIHET IIO-
psiaka | MJaH. ra.

Hapxo nonarate, 4TO OCBOeHHe OTPOMHHIX 3amacoB 3eMedb, Tpebyio-
LIHX OpOLIEHHHA, HEMHCJAHMO Ge3 NpHBJIeuUeHHs GOJbLIHX BOAHHX Macc
H3BHE. i

ComocraBiieHHe pacrnojiaraeMhX K HCMOJIb30BAHHIO BOAHHIX pecyp-
COB, PacCYHTAHHHX AJAs rofa 75%-Ho#i o6ecnedeHHOCTH, C MOTPEGHH-
MH 06beMaMH BOAHN Ha HYXAH BOAONOTpPeOHTeseH (NPOMBILIIEHHOCTD,
HacesleHHe TFOPOJOB H CeJIbCKHX HAaCeJeHHHIX NYHKTOB, peryjasipHoe H
JHMaHHOe OpolleHHe, 06BOJHeHHe macTOHI, PeIGHOe XO3RHCTBO H AP.)
H BOJOMOJIb30BaTesied, HaXOASILIHXCA HAa TepPHTOPHH pecny6JiHKH, MO-
3BOJISIET CAes1aTh CledyoliHe BHBOAN ¥,

[Torpe6HocTh B BOJe Ha NEepPCNEeKTHBY, NpeAcTaBjeHHas 3a6opoM
cBexell BOAW H3 HCTOYHHKOB, NpeBHILNAeT pacnojaraéMble K HCIOJb-

* ConocTabJsieHHe NPOBEJEHO B paspe3e OTACJbHHX BOAOXO3AACTBEHHHX DaROHOB:
Bocrounnfi (Bocrouno-Kasaxcrauckas, Cemunanarunckas, [lasnozapckas o6aacTH);
Cepepumit (Leannorpagckas, Typrafickas, Kokuerasckas, -Cepepo-Kasaxcranckas H
Kycranafickast o6nactn); Llentpasbuniit ([lxkeskasranckast u Kaparanguuckas o6aa-
cru); IOro-Bocrounnit (Tanpu-Kypraunckas u AsnMa-ATHHCKas o6aacta); IOXHHA
(Mxam6bynckas, Uumkenrckaa u Kawa-Opaunckas o6aactu); 3anagubft (AxTioGHH-
ckaf, Ypanbckasn, ['ypoenckas ¥ Manrnuiiakckas o6nactu).
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30BaHHI0 MECTHBIE DPeCypCH MOBEPXHOCTHBIX M NOA3eMHHX Box. B ot-
JAeJbHHX BOJOXO35HCTBEHHHIX pailioHax AedHUHT B Boje OyaeT HMEThb
MecTo yXke Ha ypoBHe 1985 r., Hau6oJbllIHe ero 3HaYeHHsT HaMeyaloTCs
B 3alalHOM H IOXKHOM pailioHax.

[To BTOpOMYy BapnaHTy 6anaHca, pacXogHas YacCTb KOTOPOro npeA-
cTaBjeHa 6e3BO3BPAaTHBIMH NOTepPsiIMH BOAH, AeQHUHT B BOAe B GOJH-
JKapled nepcrneKTHBE COXPAHUTCS JIHIUb B 3aIaAHOM paHoHe.

KapAnHanbHO peUIHTb BOMNPOC MOJHOTO yAOBJETBOPEHHS MOTPeGHO-
CTH HApOJHOTrO X035HCTBAa pecnybJHKH B BOAe, a TaKXe obecleuyeHHA
BOJOOXPAHHHX IIONYCKOB 10 OCHOBHHM peyHbM 6acceiiHam B 0603pH-
MOH ¥ B Gosiee OTJaJIeHHOH MepcneKTHBe BO3MOKHO JIHLIbL 33 CHET MeX-
6acceliHOBHIX nepe6pocok cToka CHOMPCKHX pek W Bouru. OaHako, yuu-
ThiBasi IPaHAHO3HOCTb U CJOXHOCTb 3TOH NpPO6JEMH, BPsil JIH BO3MOX-
HO OXMJaTb H3MEHEHHA BOJOXO3SIHCTBEHHOH OGCTAHOBKH B 3THX paii-
OHax 3a CueT CTOKa CHOMPCKHX peK paHee 1995—2000 rr.

o ocyulecTBieHHs1 Nepe6POCKH GOJIbIUHX BOAHBIX MacC H3BHe mep-
BOOYepeHOH 3ajauveli siBaAseTcs GoJjiee NOJHOE H 3KOHOMHOE HCIIOJb-
30BaHHE HMEIOILHXCS PeCcypcoB NOJA3eMHBIX H NOBEPXHOCTHHX BOX, KaK
tdopmupyromnxcs B npenenax Kasaxckoit CCP, Tak H mocTynamouHx Ha
ee TepPHTOPHIO H3 CONpeleJbHHX paioHOB. B 3Tolf cBA3H HHTEpecHO
MONIYYHTh OTBET HA BOMNPOC: KaKylio NJOLIAAL 3eMellb MOXHO OPOCHTH
3a CYeT MeCTHBIX BOJIHBIX PeCypcoB H KaKOBa AMHAMHKA H3MeHeHHS
9TOH BEJIMUMHB HA NMEepPCNeKTHBY?

Ilpornosnasi oueHka OpOCHTENbHOH CIOCOGHOCTH NPOH3BeJEHa He
Ha KOHKPETHble 3aJlaHHBle TOJAbl MEePCHeKTHBH, a Ha TaK Ha3nBaeMbe
pacueTHble YPOBHH. B KauecTBe HCXOAHOrO ypoBHs npuHusT 1985 r. Odas
peanH3alHH paccMaTpPHBaeMHX NMpPeAJIOXKEeHHH N0 NepBOMY PacueTHOMY
YPOBHIO NOTpe6yeTCsi OPHEHTHPOBOYHO 5—7 JjeT, mo BTOpoMy — 15—
20 ner. s KaxXJ0ro YPOBHS B 3aBHCHMOCTH OT NPHHATHX K HCIOJb-
30BaHHIO PECVNCOB MNOA3EMHBIX BOA H NOTPeGHHX 06beMOB BOAH AJAS
yAOBJIETBOPEHHSI OTpac/ed HapOAHOTO XO3SIHCTBA pacyeThl BHIOJHEHH
B yeTHpex BapHaHTax (Tabua. 1).

Tabauya 1
Pacyer opocHTeabHOA cTOCOGHOCTH BOLOHCTOYHHKOB
N n
nap;au- Pecypcu r;%;epxnocmux Pecypcs; ononaeunux Bozonotpebxenne

v

I 75%-nas o6ecnedeHHOCTh YTBepXKJAeHHHE 3anachl 3abop cexeft BOAH

IO KaTeropHaM H3 HCTOYHHKOB
A+B+C+C;
I To xe To xe BeaBoaBpaTHHe NMOTepH
I > : YTBepxaeHHBe 3anacH 3a6op cBexeR BOAH
70 KaTeropHaM H3 HCTOYHHKOB
A+B
v : > To xe Be3Bo3BpaTHHe NOTepH
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ExxeroxHo Bo306GHOBJsieMHe peCypCcH NMOBEPXHOCTHHIX BOA B Cpef-
HHH 1o BOAHOCTH rof cocraBasioT 108,25 mapa. m3, u3 kortopux 60,37
¢opMHpYIOTCS B npefienax pecny6aHkH, a 47,88 mapa. M3 — 3a ee npe-
JeJaMH H npuHocAtcs pekaMH Hptww, HMau, Uy, Tanac, Cuppapes,
Ypan u apyrumu, 6onee Menkumu. HepaBHOMepHOe pacnpefeseHHe IO-
BEPXHOCTHOIO CTOKA IO TEPPHTOPHH pecnyOJIHKH, pe3KHe KoseGaHHSA
€ro BHYTpPH roja H H3 rofa.B rofi, a Takxe TO 06CTOATENbCTBO, YTO 3Ha-
YHTEJbHAs 4acTb ero npotekaer no tepputopuu Kasaxckoit CCP B BH-
Jle TPaH3UTHOrO CTOKAa, KpaHHe OCJOXHSAIOT HCNOJb30OBaHHE 3THX pe-
CYPCOB AJiSl HY>KA HapOAHOro XO35HCTBA.

Bo03MOXHHE K HCIONb30BAHHIO PeCypCH NMOBEPXHOCTHHX BOA Hemo-
CPEeACTBEHHO Ha TEDPHTOPHH pecnyOJHKH OIpelejeHH KakK pa3HOCTh
MeXAy 06beMOM cToKa 3a rof 75%-Hoi 06ecnevyeHHOCTH C y4eTOM pe-
ryJIHpyloIei eMKOCTH BOJAOXPaHHJHLL H o0beMaMH BOAH, HeOOGXOAH-
MBIMH AJiSi TIOJIHOTO YJAOBJIETBOpeHHs NMOTpeOGHOCTEH BOAONOTpeOHTeNeH
H BOJZONOJb30BaTeNeH, HaxoAsuuxcsa 3a npefenamu Kasaxckoi CCP,
a TakKe rNonycKaMH BOJH IJf1 NOAAEPXKAHHS CAHHTAPHOrO COCTOSHHA
BOLOTOKOB H BOZOoeMOB. IlpHHATas obecreyeHHOCTh COOTBETCTBYeT BO-
1006ecneyeHHOCTH AOMHHHPYIOUIEro NOTpeGHTe st BOAN — peryJjsipHoO-
ro opoueHHs. Ha 3Ty xe obecneyeHHOCTb DacCYHTAHH NOTPEOGHOCTH
OoTpacJiell HapOJHOro XO3fHCTBA, HCNOJBL3YIOUIHX BOAY Kak cpely (cy-
ZMOXOACTBO, pI6HOE X03AHCTBO, 3aNIOBEAHHKH H T. I.), a TaKXe pasJHy-
HOTO poja MONYCKH BOAH.

Peuno#i cTok 3a rox 75%-Hoi 06ecneyeHHOCTH C Y4eTOM DeryJHpY-
folilell eMKOCTH BOJOXPAaHHJHIL B LeJOM NO pecny6JHKe pacCudTaH B
o6veme 76,76 mapa. M3, npu 3ToM 25,41 MapA. M3 NPHXOAHTCA HAa BO-
CTOYHHH BOAOXO3SHCTBEHHHH paHoH; 1,28 — Ha ceBepuit; 0,70 — Ha
ueHTpaJbHBi; 20,92 — Ha loro-BocTOYHHH; 21,87 — Ha IOXHHH H
6,58 Mapa. M3 — Ha 3anajHHHA paHOH.

OTbeMH M NONYCKH BOAH 3a npexens Kasaxckoit CCP B ocHOBHOM
NpHBeJEeHH N0 MAaTepHaJaM JIPOEKTHHX H HAyYHO-HCCJIeAOBATEJbCKHX
yupexaenuit crpain  (Corospoanpoekr, Corwosranposoaxos, I'Hapo-
npoekT, ['napopu6npoekt, Cpenas3rHnpoBOAXJONOK, KasrunpoBonxo3
u ap.). [Tonyck Ha Bce ypOBHH NPHHAT MNOCTOAHHHM B pa3Mmepe
13,14 mapa. M3, a npeBnlllieHHe OTHEMOB BOAW 3a NpefieaMH pecny6-
JIHKH, IO CPaBHEHHIO ¢ TakoBhIMH 3a 1980 r., Ha BTOpOM pacueTHOM
ypoBHe cocTaBHT nopsiaka 10 mapa. M3,

3anacu NoA3eMHHX BOJ XapaKTePH3YIOTCH AAHHHIMH, IPHBELEHHH-
MH B TabJ. 2.

[TonseMHbie BOAN B HAPOJHOM XO3SIHCTBE PeCNyOJHKH HCMOJb3YIOT-
cl KpafiHe HelocTaToyHo: B o6beMe 2,20 wMmapa. M®  (nmpoTHB
0,96 mapa. M3 B 1967 r.), uto cocraBuso 20,9% o6uikx yTBepKAEHHHX
3anacoB Mo cocTogHHIO Ha | auBapsa 1981 r. u 32,9% — no kateropusm
A+B.

[Tpu paspa6oTke BOAOXO3SHCTBEHHHX GaJJaHCOB HA MEPCHEKTHUBY
peKOMeHJyeTCss B?NMPHXOAHYIO 4yacTh 6ajnaHca BKJIOYaTh TMOJA3eMHHE
BOABl, THApaBJHYECKH He CBSiI3aHHHeE C NMOBEPXHOCTHHM cTOKOM. K co-
JKaJeHHI0, MBl He pacnoJjiaraeM NAaHHHMH, KOTOPHE MOIJIH OH KOJHYe-
CTBEHHO XapaKTepH30BAaTb 9TOT BHA NOA3EMHHX BOJA Ha TEPPHTOPHH
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Tabauya 2
3anacu noa3eMHBIX BOX, MAPA. M3/rox,

IMporHo3nAne SKCNAYaTAUHOHHNE YTBepxACHHNO

Boaoxoashcreennni ¢ MaHepaAH3guHeR, rja 11198lr ¢
paRoH

zo 1 1-3 l 3—5 I 5—I0 | BCETD A+B I BCEro

BocTounnit 3,30 0,51 230 071 . 682 0,93 1,45

CeBepHHIY . 0,48 062 072 1,93 4,75 0,27 0,40

HenTpanbuni : 0,13 1,71 0,13 1,15 3,12 0,66 1,01

IOro-BocTounnift 4,00 3,51 —_ 2,06 9,57 2,36 4,56

IO xuwit . 2,53 7,82 0,68 0,43 11,46 1,98 2,54

3anaguuit 0,50 3,35 0,46 1,68 5,99 0,52 0,63

Bcero 10,94 18,52 4,29 7,96 41,71 6,72 10,59

pecny6nuxkH. OT60p MOA3EMHKIX BOJA B 30HAX AKTHBHOTO BOAOOGMEHA
(X KOTOpHIM TPHYPOYEHH HaH6OJee KPYNMHHE MECTOPOXKAEHHsS) HEH3-
6€XHO BHI30BET COKpallleHHe PeYHOro croka. Ha maHHOM 3Tane Heab3s
O[HO3HAYHO CKa3aTb, CKOJBKO HAal0 HCNOJb30BaTh MOA3EMHHX BOA,
4TOGH 3TO HEe BHLI3BAJO COKpAllleHHE PEYHOro CTOKa, NMO3TOMY pacueThl
OPOCHTEJNIbHOH CNOCOGHOCTH, B 3aBHCHMOCTH OT CTEN€HH HCNOJIb30BaHHSA
MOA3EMHBIX BOJ, W NMPOH3BelleHH No Bapuautam. [1o nepsoMy u BTOpO-
My BapHaHTaM MOJA3eMHble BOAW K HCMOJb30BAHHIO Ha KOHEYHHIH pac-
YEeTHHH ypPOBeHb NPHHATH B o6beMax oOLMX yTBEpPKAEHHHX 3anacoB
(10,59 mapa. M%), a mo TpeTbeMy H yeTBepTOMy — B o6beMe yTBep-
XACHHHX HX 3amacoB no kateropusiMm A+B (6,72 mapa. m3). Ha npo-
MeXYTOYHble PaCyeTHHE YPOBHH OLIEHKA BO3MOXHHX K HCMOJb30BAHHIO
MOA3EMHHX BOA NPOH3BEJAEHA HHTEPNOJsLHEeH MeXAy NPHHATHMH 3Ha-
YEHHSIMH Ha KOHEYHHH pacyeTHHH ypPOBeHb H COBPEMEHHHM HX HCHOJb-
30BaHHEM.

PexoMeHayeMble K HCNOJb30BAHHIO PeCYpPCH MOBEPXHOCTHHX H MOA-
3eMHHIX BOJ, MpHBeAeHH B TabJ. 3.

Heo6xoauMo OTMeTHTb, YTO NpPH OLEHKE PECypCOB NMOBEPXHOCTHHIX
BOJ, KOTOpHE MOTYT OHTb HCNOJb30OBaHH B Npefesax pecnyOJHKH HO
OTAeNbHBIM BOJOXO3fHCTBEHHHIM paiflOHaM, YYTEHO NepepaclpefeeHHe
croka Vpthiwa kananamu HWprom—Kaparanpa—Jxke3kasrad u Hy-
pa-Huum.

TakuM o6pa3oM, MPaKTHYECKH BO3MOXHHIE K HCMOJb30BAaHHIO BOA-
Hble pecypCH HeNoCPeACTBEHHO Ha TePPHTOPHH pecnybJHKH MO NepBOMY
H BTOPOMY BapHaHTaM pacyeta cocTasiasioT 66,35 mapa. M3 B 1985 r. u
65,22 Mapa. M® Ha KOHeuHHIi YpOBeHb pacCMaTpHBaeMOH IepCHeKTH-
BH, 110 TPeTbeMYy M YeTBEpTOMy BapHaHTaM COOTBeTCTBeHHO 65,98 H
61,35 mapa. m3. ‘

PacxoaHas craTtbs 6anaHca npeicTaBieHa NOTPe6HHMH O06BEMaMH
BOAH Ha HYXJAH BOfonoTpe6uTesel,, 3a HCKIIOYEHHEM DEryJaspHOro
OpOUIEHHS, H Ha HYXIH BOAONOJb30BaTelel, HAXOAAUIHXCS Ha TeppH-
TOpHH pecny6auky. IIpH 3TOM NOTPeGHOCTH B BOJAE Ha HYXAH BOAOINO-
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Tabruya 3
Boansie pecypchl, BO3MOXKHBE K KCIONb3OBAHHIO, MADH. M*/ron

BoaoxoasficteeHHnlt pafion

PacueTHuft Kasaxckas

0BeHb 80CTOY- HeHTp&aAb- | Iro-BOC-
P HuA ceBepHbifl Hb':n TOUHBIA J0XKHBA 3aNaxHbIA

Bapuauntrwm I u II '
12,68 1,67 2,13 21,90 21,35 6,72 66,35

1985 r. 061 023 049 1,23 L1303l 3,00

I 12,86 1,63 2,42 22,78 20,57 6,68 66,94

0,93 0,27 0,66 2,36 1,98 5,52 6,72

Il 9,38 1,76 2,77 23,98 _§ﬁ(_)_ §L4’Q 65,22

. 1,45 0,40 1,01 4,56 2,54 0,63 10,59

. Bapuautu IIulV

1985 r 12,62 L_5_7 2,10 21,80 21,21 6,68 65,98

N 055 023 046 113 099 027 3,63

‘l ' 12,66 1,61 2,31 22,17 20,04 6,55 65,34

0,73 0,25 0,55 1,75 1,45 0,39 5,12

1 8,86 1,63 2,42 21,78 20,37 6,29 61,35

0,93 0,27 0,66 2,36 1,98 0,52 6,72
TMIpumevanne B 4dHCAHTeNe — CyMMapHble sonﬁue pecypcH, B 3HaMeHaTeJe — TMNOX-

deMHble.

Tpe6GHuTesell O MepBOMY H TPeTbeMy NpeACTaBJeHH 3a60pOM CBexeHd
BOAH M3 HCTOYHHKOB, IO BTOPOMY H 4YeTBepTOMYy — G6e3BO3BpaTHHIMH
NOTEpSIMH.

[Torpe6unie 06beMu BoAH Ha 1985 r. paccunTaHH C yyeToM o6beMa
NPOH3BOACTBA, YHCJAEHHOCTH HacesIeHHs, IJIOLaAH OOGBOAHSEMHX 3e-

Mesb H YAEJbHBX HOPM BOAOMOTpebJsieHHs!, a HAa NepBHE H BTOPOH pac- .

YeTHBIE  YPOBHH -— 3KCTPANOJALHed ¢ yYyeTOM TeHAEeHUHH pocTa BOAO-
notpebiieHHsi 3a TpenlecTByOWHA nepuod. [Ipu ouenke sogonorpeb-
JIeHHs PHOHHM X038ACTBOM (NpyAOBHEe, PHIGONHTOMHHKH, HepeCTOBO-
BHPOCTHHE) HCMOJb30BaHH MaTepHain MHHHCTepcTBa pPHIGHOrO XO-
3aiicta Kasaxckoit CCP. INoTpe6GHbie 06beMH BOAH Ha JHMaHHOe
opolleHHe nepecynTank Ha 75%-Hyw0 o6ecreueHHOCTb.

Tpe6oBauusi BOAOMONB30OBATENeH, PACHONOXKEHHHX HAa TEPPHTOPHH
pecny6/HKH, Ha BCe YPOBHH NPHHATH IO MaTepHaJaM NPOEKTHHX NpO-
paboTOK U XapaKTepH3YIOTCS KaHHBIMH Tabu. 4.

O6beMH BOAH, MOTpebHble Ha 3aTomieHde moiMu Mpthia, onpe-
AeneHn B pa3Mepe 4,15 Mapa. M3/ro, Ho yacTb u3 Hux (1,62 Mapa. m3),
Xapakrepuayouiast 6e3Bo3BpaTHHE MNOTEPH, OTPaXKeHa NPH OlEHKe Mo-
Tpe6HoCTel B BOJe Ha AaHHOe opouieHHe mo IlaBnopapcko#t o6nacTH.

CyMMapHHe noTpeGHOCTH B BOJAe JJs YAOBJIETBOPEHHA HapPOXHOTO
X03AHCTBa pecnybJHKH, 32 HCKAIOYEeHHeM peryJsipHOro OpoOlueHHS, Xa-
PaKTepPH3YIOTCA RAHHBIMH TabJ. 5.
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Tabauya 4
Torpelnnic 06beMB BOAN HAa HYXAL BOXONOAB3IOBATEACH, MADPA. M3/rOR

Baccefin

pexn LleseBoe HasnaueHue OGben

Hpram 3aronaenne nofimu Mpruma 2,53

Hypa Kypraabaxunckuft 3anoBeAHHK 0,10 o

Han INonnepxanne ypoBHa o3. Baaxaw Ha 3agan- 10,60 '
HOMl oTMeTKe

CupRapbs CaHHTapHHe NONYcKH, pu6HOe X03-BO, mNOMy- 4,95
CKH AJSl OXPaHH MPHPOJHOrO KOMIIEKCa

Ypan Nonycku B Hu30Bbst Ypana u CesepHuf Ipu- 5,70

KacmHi AJs BOJ0OGECHeYeHHs! HepeCTHJ ML

Cpo6oaHbe BOAHHE PeCypCH AJSl PEeryJasipHOrO OpOLIeHHs, IOJy- "
yeHHHle KAK Pa3HOCTb MeXJy BO3MOXHBIMH K HCMOJb30BaHHIO B Npeje-
aax Kasaxcko#t CCP pecypcaMH NnoBepXHOCTHHX H MOA3EMHHX BOJ H.
norpe6HHIMH 06beMaMH BOAW Ha HYXJAHW BogonorpeGHTresedl H BOXO-
noJjb3oBaTteJiel, 3a HCKJIOYeHHeM peryJspHOro OpOLIeHHS, NPHBeLEHH
B Tab6u. 6.

Tabauya 5 . Tabauya 6

BonHsie pecypchl, BOIMOXHME
AJist HCTOJIb3OBAHUS HA PETYJASPHOE
OpolueHHe 3eMeNb, MAPA. M3/rox

CymMmapHse noTpe6HOCTH B BOJE
HapOAHOro x03sfcTBa, MAPA. M3/rop

PacueThHnfl ypoBeHb
Bapuant 1985 r. PacyeTHufi ypoBeHb
1 l n BapHant 1985 r.
I I Il

I 33,10 32,38 28,90

I u III 34,15 36,21 39,43 {I 36,12 36,03 3393
11 30,93 30,93 25,27

ITulV 30,48 31,26 32,11 v 35.79 34,56 3017

Pacnosarasi naHHHIMH Ta6J. 6 ¥ yAeJbHHIMH HOpPMaMH pacxoaa
BOAK HAa ORHH TeKTap, HETPYAHO ONpEAENHTb, KaKyl0 IJIOLIaAb 3eMelb
MOXHO OPOCHTb 3a CYET HMEIOLIHXCS MEeCTHhIX PeCypCcoB MOBEPXHOCT-
HBIX U TI0[3eMHEIX BOJ H KaKOBa AHHAMHKA H3MeHEHHs 3TOH BeJHYHHH
Ha TEpCINeKTHBY NPH YCJAOBHH BoJoOGecneyeHHsI B MOJHOM o6beMe APY-
THX OTpacJielt HapOJHOTO X03HCTBA pPecny6JHKH.

CpenHeB3BellleHHblE OPOCHTEJbHBIE HOPMBI (HETTO) NPHHATH Ha
OCHOBAHHH HMEIOIHXCS NPOPaGOTOK H CKOPPEKTHPOBAHH C YYETOM
CJIOKHBIIHXCS 30H NPOH3BOACTBEHHOH CINeLHaJH3aUHH OpoHIaeMoro
3eMJefesHs no obsactaM pecnybaukd. OcpeiHeHHHE OPOCHTEJbHHIE
HOPMHl JJisi OTAEJbHBIX BOAOXO35fCTBEHHHX PAaHOHOB XapaKTepH3YIOT-
Cs ClelyIOUMMH 3HAaYeHHAMH: BOCTOUHWH — 3,9; ceBepHHii — 2,8;
ueHTpanbunii — 3,8 oro-eocrounn#t — 6,3; 0xHuHA — 9,9 u 3anazx-
Holll — 4,4 THC. M¥/ra.
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Jns Bcex ynOMHHaBIIHXCS BapHaHTOB pacyeT OPOCHTEJNbHOH CIO-
co6HocTH nmpou3Befied ¢ yueroM Tpex 3HaueHHH KII[ opocHTenbHHX
cucrem: 0,70; 0,75 u 0,80. OKoHyaTe/ibHHE Pe3yJbTaThi ITHX PacyeTOB
npHBeAeHH B Ta6J. 7, KOTOpHE NOKa3HBaIOT, YTO BO3MOXKHas IJIOLAAb
peryJsipHoro opollieHHs Ha KOHeYHHH YpPOBEeHb paccMaTpHBaeMoil nep-
cnekTHBH Kojebyercss ot 2450 Thc. ra (eapuaut I1l, KI[1[4=07,) mo
4120 toc. ra (BapuanTt 1I, KI1[1=0,8). O6iias niowajgb opolIeHHS, C
y4eTOM JIHMAHHOrO, H3MEHSeTCs COOTBETCTBEHHO o 3660 no
5330 ThiC. ra.

OcTaHOBHTbCSI Ha KOHKPETHOH lHH(}pe, XapaKTepH3yiollefi BO3MOX-
HYIO MJIOLIaJb OPOLIEHHS 33 CYET MECTHHX PecypcOB NOBEPXHOCTHHX H
NOA3EeMHBX BOJA, Ha JAaHHOM 3Tale MpPaKTHYECKH HEBO3MOXHO. JITO
06yCJ/IOBJIEHO TeM, YTO NapaMeTph OCHOBHHX (aKTOpOB, onpelensio-
mHx opocHutesabHyo crnocobHoctb (KI1[ opocHTenbHHX chcTeM, BO3-
MOXHHE K HCIOJb30BaHHIO NOA3eMHHE BOAW 0e3 yllepba MOBEpXHOCT-
HBIM, cTeneHb NpubJHMXKeHH oObema BOAONOTPeGJIeHHS K HOPMAaTHB-
HHM 6Ge3BO3BpPaTHHM INOTEPSAM H Ap.), TaKxkKe He OJHO3HAUHH. Bce xe
CYUHMTAJH BO3MOXHBM BBHICKa3aTb HEKOTOPHE CBOH COOOpa’KeHHS.

Bo-nepBHX, TpyaHo ocpeiHeHHOe 3HayeHHe KIII opocHTelbHHX
chcTeM B LesoM no pecny6anke aosectd o 0,80. C 1965 r. 3Hauyenne
KI1 Bospocio ¢ 0,50 no 0,64. OTueTHHe AaHHHE YKa3WBAalOT Ha TO,
yTo mo Mepe yBeanueHHs 3HaueHHsa KIIJl cpeaHde ronoBbie TeMIH
JaJbHeHIero ero NpUpoCTa CHHKAIOTCHA, NI03TOMY HaHOOJee peasbHHIM
anauenneM KIIJ na paccmarpuBaeMmyio nepcnekTHBy ssiasiercs 0,75

Bo-BTOpHIX, 10 HAacTOSALIEro BPeMEeHH He onpejesieHn NEepCHeKTHBH
HCMOJIb30BAHHA MOA3EMHHX BOA (He H3BeCTHH 06beMH, HEOOXOAHMBbIE
AJNs yAOBJIETBOPeHHs NMOTPeGHOCTell HAapOAHOro X03siicTBa H BO3MOX-
HHe 06beMBbl ocBoeHHs 6e3 yllep6a noOBEPXHOCTHOMY CTOKY ).

U, HaKoHell, MpaKTHYeCKH BPAM JH BO3MOXHO JOOHUTLCS TAKOro ImO-
JIoXKeHHs, 4ToOn ¢ aKkTHYecKH NoTpebysieMoe KOJIHUECTBO BOAKW UYHCJIEH-
HO OBLIO paBHO HOpMAaTHBHHIM 6e3Bo3BpaTHHM mnoTepaM. C  Apyro#
CTOPOHH, NPH pacyetax Ha 6e3BO3BpaTHOe BOAONOTpPebsieHHE HeAb3s
HCXOJHTb H3 INOJIHOrO HCIOJb30BaHHS PecypcoB INOBEPXHOCTHHX BOJ,
He OCTaBJ/fAf pe3epBa JJis COXPAaHEHHs PeK H BPeMeHHBhIX BOAOTOKOB OF
3arpsi3HeHHs, HCTOLLEHHs H BooOlie KaK NpHPOAHHX 06bekToB. [To JH-
TepaTypHHM [JaHHHM, 3HaYeHHe TaK Ha3HBaeMOro BOJOOXPaHHOTO
CTOKa OpPHEHTHPOBOYHO OLlEHHBaeTcss B pa3mepe 1/3 rogoBoro crToka
pek 95%-Hoi o6ecneueHHOCTH. B HalIMX yc/JOBHAAX BOAOOXpaHHHIH
CTOK, PAaCCUHTAHHLIH TaKHM 06pa3oM, COH3MEPHM C pasHHUel MexILy
noTpe6HHIMH 06beMaMH BOAH, NpeAcTaBleHHHMH 3a060poM cBexel BO-
Jbl H3 HCTOYHHUKOB, H 6€3BO3BPATHHIMH NOTEPSIMH.

Cka3aHHOe NO03BOJISIeT OTAATh NpeANOoYTeHHe 3HAUEHHSIM OPOCHTE/b-
HOH crmocoGHocTH B AHana3oHe 3,08—3,36 MJH. ra, pacCUHTaHHHM IO

nepsoMy H uerBepromy BapHaHTam npu KIIJI opocHTelbHHX CH-
crem 0,75.

OcraHOBHMCS Ha aHaJH3e MJowajel PeryJsipHOrO OpOLIEHHS B OT-
AeJbHHX BOAOXO3AHCTBEHHHX pafOHax, PaCCYHTAHHHX MO MNEePBOMY
H YeTBEPTOMY BapHaHTaM.
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Ta6auya 7

BoamoxHbie naowanH OPOIICHHS 32 CYET MECTHLIX BOAHMX pecypcos

Kasaxckoi CCP, Thic. ra

HOro opowenns npu Kl

Boamoxnne naowaan peryasp- |CymmapHas naowaan peryasp -

HOr'O R JHMAHHOrO 0POWEHHS NPH

B0AOX03SACTBEHHMA PacueTHuft OPOCHTEAbHMX CHCTEM KI11 opocutenbHOR cHCTe MM
pafion ypg;:nb.
0,70 0,75 0,80 0,70 0.75 0,80
Bapuanrl
Bocrounuft Hcexonunht 1215 1300 1385 1365 1450 1535
CesepHuifi > — — 260 260 260 260
LlenTpanbHuifi 1985 140 150 160 230 240 250
IOro-BocTouHN#A 1985 1170 1255 1340 1170 1255 1340
IOXHu#A 1985 1085 1145 1210 1115 1175 1240
3anaauuit 1985 — — — 480 480 480
Ka3sCCP 1985 3610 3850 4095 4620 4860 5105
BocTouHH A I 1170 1255 1355 1340 1425 1505
CeBepHuf I — — — 300 300 300
LlenTpanbHbi I 130 140 150 220 830 240
IOro-BocToyHHif I 1245 1335 1425 1245 1335 1425
IO xuui I 1005 1065 1120 1045 1105 1160
3anaauuifi 1 — — — 480 480 480
KasCCP I 3550 3795 4030 4630 4875 5110
Bocrounsit II 430 460 490 630 660 690
CeBepHuifi I1 — ‘— — 330 330 330
LlenTpanbaHi 11 120 130 140 210 220 230
I0ro-BocToYHH A II 1360 1455 1555 1360 1455 1555
IOXHu# 11 985 1040 1095 1045 1100 1165
3anaaHui 11 — — — 530 530 530 -
KasCCP II 2895 3085 3280 4105 4295 4490
Bapuanur II
BocTounuit Hexonuni 1365 1460 1560 1515 1610 1710
CeBepHHf 1985 120 130 140 380 390 400
1leHTpaJbHu 1985 260 280 295 350 370 385
IOro-BocToYHHE 1985 1215 1300 1390 1215 1300 1390
IOxHuA 1985 1130 1195 1265 1160 1225 1295
3anagHHRi 1985 —_ — — 480 480 480
KasCCP 1985 4090 4365 4650 5100 5375 5660
BocTtouHH i I 1370 1465 1565 1540 1635 1735
CeBepHHit 1 70 75 80 370 375 380
LleHTpaabHLI# 1 300 320 345 390 410 435
I0ro-BocToYHH 1 1305 1395 1490 1305 1395 1490
O XHW# I 1065 1125 1190 1105 1165 1230
3anagHHi I — — —_— 480 480 480
KasCCP I - 4110 4380 4670 5190 5460 5750
Boctounuft II 715 765 815 915 965 1015
Cenepuuift 11 55 60 65 385 390 395
LlenTpanbHuit 11 355 ‘380 405 445 470 495
IOro-BocTounH i II 1430 1535 1635 1430 1535 1635
IOxuuA II 1075 1140 1200 1135 1200 1260
3anaguui II — — —_ 530 530 530
KasCCP II 3630 3880 4120 4840 5090 5330
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Ilpodoaamenue Taba. 7

Bo3moXHBe NAOWIAAK peryiasp-
HOTro opoweHHs npu KIIX

CyuMaphas naowafs peryasp-
HOrO M AMMaHHOrO OPOLICHHSN NPH

Bogoxostficraennuf |PacueTHHA OPOCHTEAbHHX CHCTeM KA opocutenbHoRt cheremud
pafior 7"‘:::”"- ' '

0,70 0,75 0,80 0,70 0,75 0,80

Bapuanr III
Bocrounuft Hcexoauuh 1200 1290 1375 1350 1440 1525
CeBepHHf 1985 —_ — — 260 260 260
enTpaabuuf 1985 135 145 155 225 235 245
IOro-socTounnti 1985 1160 1240 1325 1160 1240 1325
JOxHBH 1985 1075 1135 1200 1105 1165 1230
3anaaHui 1985 — — — 480 480 480
KaaCCP 1985 3570 3810 4055 4580 4820 5064
Bocrounnift I 1135 1215 1295 1305 1385 1465
Cesepunilt I — — — 300 300 300
HenTpanbuuit 1 110 120 130 200 210, 220
IOro-BocTouHH#A 1 1180 1265 1345 1180 1265 1345
IOxHbf I 970 1025 1080 1010 1065 1120
3anaauni I — — — 480 480 480
KasCCP I 3295 3625 3850 4475 4705 4930
BocTounnit 11 335 360 385 535 560 585
CeBepHuifi 11 — — — 330 330 330
LlenTpaabubf II 55 60 65 145 150 155
¥0ro-BocTounnfi 11 1115 1195 1275 1115 1195 1275
IOxHR#H 11 945 995 1050 1005 1055 1116
3anaaHui 11 — — — 530 530 530
Ka3CCP II 2450 2610 2775 3660 3820 3985

Bapuant IV
BocTouHH Hcxonunf,

1985 r. 1355 1450 1545 1505 1600 1695

Cesepnniit To xe 120 130 140 380 390 400
LleHTpaabHui » 255 270 290 345 360 380
IOro-BocTounH i > 1205 1290 1375 1205 1290 1375
O xuu#l > 1120 1185 1255 1150 1215 1285
3anaauni > — — — 480 480 480
KasCCP > 4055 4325 4605 5065 5335 5615
BocTounuft I 1330 1425 1520 1500 1595 1690
CeBepHHI I 65 70 75 365 370 375
LleHTpanbHLIA I 280 300 320 370 390 410
IOro-BocTounnt I 1235 1325 1415 1235 1325 1415
IO x it 1 1030 1085 1145 1070 1125 1185
3anaaHui 1 — — — 480 480 480
KaaCCP I 3940 4205 4475 5020 5285 5555
Bocrounnit II 620 665 710. 820 865 910
CepepHui 11 20 25 30 350 355 360
HentpanbHuft 11 290 310 330 380 400 420
[Oro-BocToUHHA II 1190 1270 1355 1190 1270 1355
IO xHb# 11 1035 1095 1155 1095 1155 1215
3anagHui 11 — — — 530 530 530
KasCCP 11 3155 3365 3580 4365 4575 4790
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B BocTouHOM paiioHe BO3MOXHHE IJIOWIaJAH OPOLIEHHS Ha NEPBOM
pacueTHOM ypoBHe cocTaBAT 1255—1425 Thc. ra*. Ko Bropomy pacuer-
HOMY yPOBHIO IIOLIA/b MOXET Pe3KO COKPATHTLCA 1O 460—665 THC. ra.
JTO NPOH3OHAET, €C/IH OTbeMh BOAHW H3 MpThwma Ha TepPHTOPHH
KHP 10CTHrHYT CBOHX MaKCHMAJbHHX  BO3MOXHBX  3HauYeHHH
(4,30 mapa. m3/rod), npHBeleHHHX B NocjeAHHX npopa6oTkax Coros-
soanpoexkrta. OJHaKO OpPOCHTe/IbHAS CNOCOGHOCTh MOXET OHTb COXpaHe-
Ha H Jaxe HeCKOJBKO yBeJHYEHa N0 CPABHEHHIO C NepPBHIM.YpPOBHeEM,
€CcJIH BOAy, HHHe PacXoAyeMylo Ha 3aJHB noiMw HMpTHuia, Hcnosbso-
BaTb Ha NPaBHJABHOE OpPOLIEHHeE.

B cesepHoM paiioHe 6e3 moaayH BOAK H3BHE HEJb3s1 CEPbE3HO [OBO-
PHTb O AajbHeHlIeM Da3BHTHH opollaeMoro 3emJeiaenusi. I[lo mepsomy
BAapHAaHTy JaXke Ha NEPBOM pacyeTHOM ypoBHe B rof 75%-Hoit obecme-;a
YeHHOCTH NPH YCJOBHH IOJIHOTO YAOBJETBOPEHHS BCeX BoAonoTpeGHTe-
JieH H JIHMAHHOro OpOLUeHHs B pa3Mepe 260 THC. ra He OCTaeTCs CBO-'
6OAHHX BOAHHX PeCcypcoB IJs TapaHTHPOBAHHOTO BOZOOOECHEeYeHHST
peryasipHoro opouleHus. [Io ueTBepTOMYy BapHaHTy OPOCHTeJNbHAf CIO- 3
COOHOCTb PeryJisipHOro OpOLUIEHHS COCTaBJjsieT Bcero Jauiip 70 THC. ra,

a Ha BTOPOM pPacyeTHOM YPOBHe OHa CHHXaeTcsl A0 25 THC. ra.

B uenTpanpHOM BOAOXO3HCTBEHHOM pafOHe MeCTHHE BOAHHE pe- .
CYPCH C y4eTOM IOCTYIUIeHHs] BOAK N0 KaHany HMprwum—Kaparanaga— °
J>keskasraH (mpH ycJOBHH 3a60pa BOJAH B 0JIOBe KaHajJa B pa3Mepe::
75 M3/c) MoryT o6ecneuHTb peryJsipHOe OpOLIEHHe Ha NJOLaAH 140—%"
300 TeC. ra Ha nepBoM pacueTHOM ypoBHe H 130—310 THC. ra — Ha,,
BTOPOM.

IOro-BocTounnii pafion (6acceiiH 03. Basxaw) siBasiercss OAHHM H3
NepCreKTHBHEX PadOHOB AajbHEHllero pas3pHTHA opolueHHs. OpocH-#
TeJibHASI CIOCOGHOCTh 3eCh Ha KOHEYHH pacyeTHHH ypPOBeHb OLeHH-
Baercs B pa3Mepe 1455—1270 Thc. ra. PacyeTn npon3BeleHH NpH ycC-;+
JNOBHOM obecrneyeHHH momyckoB no p. Muau B 3anaanyio yacte 03. Bax-
xaw B o6veme 10,6 Mapa. M%/roA, a Boanbe pecypcnw Tangu-Kyprau- .
CKO# 0GJIaCTH NpefyCMaTPHBAETCS B MOJHOM OGbeMe HCIONb30BATh Ha
HYXJAH HapOXHOrO XO3sHCTBAa H B IIePBYIO oyepelib Ha OpOUIEHHe. B

HanpsixkeHHoe mosioxeHHe CKJaJHBaeTCs B I0XKHOM pafioHe. 3jech*
mIolaabs Rox opoiuenHeM B 1980 r. npeBhiCHAa 940 THc. ra. [lpu ra-
PaHTHPOBAaHHOM IMOBEPXHOCTHOM CTOKe 75%-HOH obecneyeHHOCTH OpO-;:
waeMoe 3eMmiefeliue Ha yposue 1985 r. moxeT GHTb BOAOOGECHEYEHO
Ha niowanu 1145—1185 ThHc. ra. B panpHefilieM No Mepe yBeJHYEHHS :°
notpeGHOCTE!l B BOJe Ha ApPYrHe OTPaC/JH HAPOAHOrO XO3AHCTBA IJIO-,:
Ilafb BO3MOXKHOrO OpoulleHHs OyJAeT NOCTeNeHHO COKpallaThCsi H Ha ™
KOHEUHHH ypOBeHb DPAacCMaTpHBAaeMOH NePCNeKTHBH OHAa He IPEBHICHT %
1040—1095 Thc. ra. IlpupocT opollaeMux 3eMeab BHIle YKa3aHHHX
pPa3MepoB BO3MOMKEH JIHWIL 3a cyeT AajbHeiwero mnosoiwedds KITK
OPOCHTEJbHHX CHCTEM H CHHXKEHHS ODOCHTe/IbHHX HOPM 3a cueT GoJee
IUHPOKOTO BHEADEHHS NMPOrpecCHBHHX CIOCO60B MOJHBA.

X

* 3xech M Aajee NepBas uUuppa 6yAeT XapaKTepH3OBaTh BO3MOXHYIO IIOWaAb
OpOLIEHHSN, PacCYHTaHHYIO IO nepnouly[ Bapnamy a BTOpas — NO 4eTBEePTOMy Ba-
pHauTY, Ipu 3TOM B o6oHX caydasax K
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B samagHoM paiioHe B pacueTHHH rog 75%-Ho#i o6Gecrne4eHHOCTH
NPH YCJOBHH OCYLUECTBJIEHHS B MOJHOM OObeMe NONYCKOB B MecCTe He-
PEeCTHJIHL, PacNoOJOXEHHHX B HHXXHeM TeueHHH VYpaJa H CeBepHOM
IMpukacnuu (5,7 Mapa. M3 exerogHo), a Takxe HOPMATHBHOro oGecre-
YyeHHS APYTHX oTpacjefl HapOAHOro XO3fHCTBA, B TOM YHCJe H JHMaH-
HOro opolleHHs Ha miomagu 460 THIC. ra, yXe Ha JAaHHOM 3Tale OT-
CYTCTBYIOT TaK Ha3nlBaeMbie CBOOOJHHEE BOJHHE PecypcH MAJs PeryJsp-
HOro opolieHusi. B MasoBoAHKE IrOAH NMJOUAAH NOA PErYJASPHRIM OpO- -
LIeHHeM OO0ecle4YHBalOTCA 33 CYET HeAOJauyH BOAH JPYrHM BOAOMNOTpe-
6HTeNsIM H BOAONoOJb3oBaTe M. He B nmosiHOM ofbeMe yAOBJIETBOPSIOT-
cs NOTPe6GHOCTH HaceJleHHs TOPOJOB, NIOCENKOB FOPOACKOrO THIIA H CeJib-
CKHX Hace/IeHHBHX YYKTOB, PHOHOIO XO3HCTBA.

s noronHeHHs BOJAHHX pecypcoB ¥Ypasia H OOGBOJAHEHHS 3eMesb
Mexaypeubsi Ypan—Bosara Heo6xoaumo ¢opcHpOBaTb 3aBeplIieHHe
NpPOEeKTHHX NpopaboTOK H HAYaJO CTPOHTEeNbCTBA KaHajda Boara—
¥Ypaa, KOTOpPH# TIO3BOJHT CO3/aTh 3lech YCTOHYHBYI0 6a3y pa3BHTHS
CeJbCKOTO X03AHCTBA H NMPOH3BOACTBA KOPMOB JAJf XHBOTHOBOJACTBA.

TakoBH nepcrneKTHBW Pa3BHTHA OpPOlIeHHA B pecny6JHKe 3a cuer
HCMO/Nb30BaHHA MECTHHX BOJHHIX pecypcoB. PaccunTaHHbe NJolIany
MOTYT KOPPEKTHPOBATBbCSl 3a CUYeT YTOYHEHHS NOTPeOGHHX 06bEMOB BO-
IB Ha HYXJAH BoomnQTpe6GuTesefi H BOAONOJb30OBaTenell (myTeM co-
"BEPLIEHCTBOBAHHS TEXHOJIOTHH HCIIONIb30BaHHSI BOAH CO CHHXKeHHeM
yIeJbHHX HODM €€ Pacxoja) H MeCTHHX BOAHHX PecypcoB (peryaHpo-
BaHHe H INepepacmpejesieHHe PeYyHOTro CTOKa, 6osiee MOJHOE OCBOEHHE
NOA3eMHHEX BOJ H OlpefiesieHHe MHHEPAJIH30BaHHHX BOJX ).
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YK 556.16.047

Moneanposanne CTOKA TOPHMX PEK B YCAOBHAX OFPANMYCHHOR MH-
¢opmaunn. Tony6uos B. B. Tpyaw KasHHH TIockomruzpoMera,
1985, Bun. 91, c. 3—18. -

PaccmaTpusaercsi ycoBeplueHCTBOBaHHas MoOzeab (GOPMHPOBAHHA
CTOKa B ropHom Gaccefine. Baccefin mpeacrasasercs B BHAe Tpex nocJe-
ZAOBaTeJbHO COEAHHEHHHX peryJHPYOUIHX eMKOCTedl,  pacCNOJIOXKeHHHX
oaHa HaA ApyroR. BepxHAA eMKOCTb OTOXAECTBJASETCH C TIOBEPXHOCT-
HHM, CpefHAs C NMOYBEHHO-TPYHTOBHM H- HHXHSAA C PYHTOBLIM . CTOK0OG-
pasoBaHHAMH. Pa3mep BTOpOA €MKOCTH OrpaHHYEH: NpH €€ 3aNOJHEHHH
H36HTOYHAA BJIara IOCTYNaeT B NepPBYI0 €MKOCTb, 4TO COOTBETCTBYeT
YCJIOBHIO BHXOJa NMOYBEHHO-TPYHTOBHX BOJ, HJIH <BEpXOBOAKH», Ha MO-
BEPXHOCTh 3JieMeHTapHoro GaccefiHa. TpanchopMalHA HHTEHCHBHOCTH
TPYHTOBOTO H TNOYBEHHO-TPYHTOBOro CTOKOOGpa3oBaHHA B THAporpad
CTOKa OCYUIECTBJAETCH C NOMOILBIO JHHEAHHX MoZesefl, a NOBEPXHOCT-
HOro CTOKOOGpa30BaHHA — C MOMOLLBIO HEJHHEAHHX Mojesef,

ITokasano, uTo He/HHEAHHH XxapaKTep 3aBHCHMOCTH NPHTOKa BOAH
K runporpaduueckofl ceTH OT IHHAMHUYECKHX 3amacoB BjarH B Gaccefine
06yC/I0BNHBA€TCA 3aBHCHMOCTBIO CKOPOCTH AOO€raHHs BOAH OT I'TyGHHB
CKJIOHOBHX NOTOKOB.

Tpancpopmauus ruaporpada npuToKa X pyc/oBofi ceTH B THAporpad
CTOKa OCYILECTBJAETCS C MoMOolubio HHTerpana Ilioamens. BrickasnBaer-
cfl MHEHHe O BO3MOXHOCTH HCIIO/Ib30BaHHA BOJAHOGaJiaHCOBHX MoJesed
AJAA pacyeTa H NPOrHO3a BOAHOCTH peK.

Ha. 1. Bu6a. 26.

VIIK 556.16.047

06 W3MeHeHHH HHOWALTPALMOHHOTO NADAMETPA NPH NPOMEP3AHHH H
OTTanBaHHH nouysorpynros. [ony6uos B. B. Tpyau KasHUH Toc-
KOMrHapomera, 1985, sum. 91, c¢. 18—25.

PaccMaTpuBaloTcs crnoco6H MOJAeNHPOBAHHA H3MeHEeHHA HHOHILTpaA-
IIHOHHOT'0 TapaMerpa MPH NPOMEeP3aHHH H OTTAHBAHHH TOYBOIPYHTOB,
_ OCHOBaHHHE Ha HCIOJIb30BaHHH TOKa3aTeas JbAHCTOCTH, NPEAJNOXKEHHOro
B. . KomapoBum. Ilpensiaraercs yTOYHHTh aJFOPHTM MOAEAHPOBaHHA
H3MeHEeHHsA BJIar03aliacoB B NIPHOH 3HMHRHX OTTelleJed.

Ha. 1. Ba6a. 30.

VIIK 556.16.047

_OnpeaexeHne noreps BOAH A0 HaYaAa CTOKOOODAa3IOBAHHA M HA CTaxe
rupporpada npuroka K pycaosoi ceth. Tony6uos B. B. Tpyaw
KasHHH Tockomrsgpomera, 1985, sum. 91, c. 26—30.

PaccMOTpeHH BONPOCH MOAENHPOBaHHA HavajbHHX NOTEPL B YCJO-
BHAX KX HEPaBHOMEpHOro pachpejeseHusi B Ipejejax 3J/ieMEHTapHOrO
Gaccefina K NoTepb Ha cnaje TkAporpada NPHTOKA K ruaporpadueckod
ceri. OTMedaercs, yTO B TOpPHHX GaccefiHax B CBH3H ¢ COJbIIHMH CKOPO-

STHAMH ZOOeraHus, NOTEpAMH NOBEPXHOCTHOro CTOKa Ha chnaje THApoOrpa-

da npHTOKa K PYC/IOBOR CeTH B PAJe C/yYaeB MOXHO npeHeGpedb,
Bubax. 9. , \
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YIK 556.16.047

Onpenenesne HHTEHCHBHOCTH CTOKOOGDA30BAHHA NPH  32MOJHEHHH
NIOBEPXHOCTHOA EMKOCTH M PEryJAHPOBAHHH BOAM Ha BogocGope. TFo-
leagi 055 B. B. Tpyaum KasHHH Tockomrhapomera, 1985, Bum. 91,
c. 35.

ITpeanaraercs cmoco6 MOZENHPOBAaHHA CTOKOOGPa3OBaHHA INpH 3a-
MOJHEHHH MOBEPXHOCTHOR eMKOCTH. PaccMaTpHBaloTCs ailOPHTMH ofpe-
Jle/leHHS MaKCHMaJIbHOA TMOBEPXHOCTHON €MKOCTH 3JieMeHTapHoro faccefi-
Ha, Eagomi%uux 6ecCTOYHHX NMOHHXKeHHA H HHQHALTPaLHH. :

16a. 10. :
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YAK 556.161 )
l'lpex APHUTEABHANR OLICHKA .ﬂe"elﬂ'dl BOAHOTO GM‘HC& ropnux Gac-

cefinos 3anaanoro Aaras. Toay6uos B. B, JIu B. H. Tpyau
KasHHH Tockomruapomera, 1985, Bum. 91, c. 36—45.

TlpoBener aHanH3 pAfOB CTOKAa H OCaiKoB AR OaccefiHoB pek Y0a,
Yab6a, Typrycyn H Byxrapwa. BhifeneHn penpe3eHTaTHBHHE NEpHOAH
AJs onpejle/ieHHSs HOPM TOAOBHX CYMM OCafKOB H CTOKa. BHfBJeHH 3a-
KOHOMEPHOCTH H3MEHEHHA CTOKa, KO3(h(HUHEHTOB CTOKa, OCIAKOB M HC-
~JAPEHHA C BHCOTOR MECTHOCTH. :

Ta6a. 4. Ha. 2. Buba. 8.

YIK 556.16.556.072

O CTATHCTNUECKNX MOAEASX MECSUHOTO CTOKA peft, NOAYYCHHBIX METO-.
‘AOM KaHOWHYecKOro pasxoxenns. lasaxerraaunen C. K. Tpyau
KasHHHU TockoMruapomera, 1985, Bum. 91, c. 46—58.

Jaercs ycoBeplIeHCTBOBAHHAA METOAHKA MOXENHPOBAHHA THApOTpa-
¢a pegHOro CTOKAa METOAOM KaHOHHYECKoro pasnoxenHs. ITokasaHo, uUTO
B MOZENH COXPaHAKTCA NapaMeTpH, oNpejesieHHHE NO XaHHHM Ha6uo-
ReHnfi — cpenHHe, K09QPHIUHEHTH BapHAUHH H KODPEJALHOHHAS MaTpH-
ua., PaccMOTpeHO BAHAHHE H3MEHEHHA Hawaja roja Ha KOOpAHHAaTHHE
bYHKUHHE H Pe3yAbTaTH CMOJAEJHPOBAHHHX AAHHHX.

Ta6a. 4. K. 2. Bu6a. 6.




YK 556.06

Mpornos o6seMa noxosoass Ha npumepe Caxaupo-Kysnenxoro mex-
Aypeubs O6b—Enuced, Mesenuesa O. B. Tpyam KasHUU Toc-
KoMruapomera, 1985, sun. 91, c. 58—62.

B orauYHe OT H3BeCTHHX Mojesneft HCMOAb30BaHa TrHilep6osnHIecKan
3aBHCHMOCTb 7-TO NMOPANKA AJS pacyeTa CJOs BeCEHHEero CTOKa Mo mpea-
IeCTBYIOUIHM OCaAKaM, MapaMerpy n, XapaKTepH3ylollleMy YKJOH MecT-
HOCTH, H aKKyMyaHpyiome# cnoco6Hoctd aanamadra P, Pacuerw npo-
H3BelleHH AAA 188 MyHKTOB ¢ HCNO/JB30BAHHEM JAaHHHX 06 3neMeHTax
BOAHOTO G6asaHca, TOJYYEHHHX N0 METOAYy THAPOJIOTO-KAHMATHYECKHX
pacaeroB ([KP). IToctpoeHa cxeMaTHYecKas Kapra H3OJHHHA CpeRHHX
MHOrOJIETHHX 3HaueHul P,

B pesysabTaTe CTaTHCTHYECKOTO aHaJH3a 44-JETHHX DPAROB BECEHHEro
CTOKAa H NpejlliecT®ylOl#X ocafkoB B 30 MeTEONyHKTax INOJydYeHH KpH-

TEpHH TOYHOCTH NPOrHO3OB BeceHHero croka — =0,4-+0,7.
-4
Ta6a. 2. Ua. 1. bu6a. 10.

YOK 556.552.2

O merpaax pacuera yposHs BoaW 03. Baaxam. Uncrsesa C. II
Tpyau KasHHUH T'ockomruapomera, 1985, pun. 91, ¢. 62—66.

PaccMaTphBaeTcs BO3MOXHOCTb TIDHMEHEHHS IJS pacyera YpOBHS
03, Basxam 3MnHpHYECKHX H BOXHOOANaHCOBHX METOMOB.

Tlpennaraercs BOKHOGaJlaHCOBHM METOJ pacueTa YpPOBHHA BOAM, B KO-
TOPOM He HCIIOJIb3yeTCsl HTepPaLHi.

Buba. 7.

YAK 556.545+556.048

Buinenenne cToxomofi cocrasasiomed yposus BOAN B ZeabTe p. Ypaa.
Axmertos C. K Tpyau 'KasHHH Tockomraapomera, 1985, Bun. 91,
c. 66—68.

PaccmotperH cnoco6hl BHIENEHHA CTOKOBOR cOCTaBJAAIIRER YPOBHA
BOAH B Henbre p. Ypaa Iesaerca BHBOA O TOM, HTO CylleCTBEHHOE
BJHSIHHE Ha YpOBeHb BOJAH ycTheBOR 06/]1aCTH OKa3HWBAlOT CrOHWI-HarOHH
¢ meproxom 5 cyt. Tpennaraerca cnocoS pacdera cToKOBOR tocrasasio-
1we#t ypoBus y r. I'ypbesa. )

Ha. 1. Buba. 2.
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YK 556.132

Ouenxa K03 duuHeHTA TPAHCHOPMALHK TEMNEPATYPH H BALKHOCTH
BO3AYXa TPH ABHAKEHHH €r0 HAA BOMOCMOM CAOXHOA KOHGHIYPAIKH.
Ocrpoymosa JI. II. Tpyaw KasHHUU Tockomruapomera, 1985,
BHm. 91, c. 68—72. ’

TIpHBOAHTCA MeTOXHKa pacdeta cpeinero xoadoduumenra tpancdop-
MaUHH JJA caydas, Korga npoduib nepecekaer ABa ydacTKa BOAHON mo-
BEPXHOCTH, pasjeJeHHHX cyueld. ONMHCHBAIOTCA YCJOBHA, NPH KOTOPHX
HaHGo/iee 1e1ecO06Pa3HO HCMO/Ib30BaHHE NJaHHOR METOHHKH.

YueT yBAaXXHeHHOCTH BO3AyXa Haj BOZHON NOBEPXHOCTBIO NO3BOMHT
npaBuJbHee ONpeResNHTh CPeAHHA Ha npoduae KosdpoHuHeHT TpaHchop-
MalHH H CJIOf HCIIapEHHA ¢ NOBEPXHOCTH BOAOEMa.

Ha. 2. Buba. 3.

YK 556.132

Yuer cnoxHoR KOHQHrypauUHH BOAOEMa NpPH pacyere TEMNEPaTypu
H BAAKHOCTH HATeKaloWero BO3AYXa NO AAHHHIM HaGJIOACHHA Ha mnpH-
G6pexnofi Mereoctanuw#, Octpoymosa JI. II. Tpyaw KasHHUH
TockoMraapomera, 1985, sum. 91, ¢. 72—75. .

PaccMorpen Bonmpoc ycoBepuleHCTBOBaHHS METORHKH pacueTa BJaX-
HOCTH H TeMllepaTyphl BO3AyXa HaX IOBEPXHOCTBIO BOZOEMOB CO CJOX-
HOA KoHOHrypauHeHd no nokKa3aHHAM NpHOpeXxHOR MereocTaHuuH. IToka-
3aHO, 4TO HeJOyyeT BJIHSHHS BTOPOrO YYacTKa BOLHON NOBEDXHOCTH IIPH-
BOJAHT K 3aBHIUEHHI0 PacCYHTHIBAEMHX 3HAYEHHA TeMNepaTyph H BJaX-
HOCTH aoa.nyxa Haj noaepxﬂoc'rmo BOJZOEMA.

Ta6a. 1. Ha. 1. Buba. 3

YIOK 551.551.554

Hosas ¢opMyaa nas pacuera xosadpduuuenta tpanchopMauuu rem-

MEPATYPH H BJANKHOCTH BO3AYXA MDH €ro NBHMEHHH HAJ BOXHOM TO-

BepxnocTel0, Bpacanasckufi A [I, Ocrpoymona JI. II. Tpy-
an KaaHHUH Tockomrugpomera, 1985, Buin. 91, c. 75—87.

Tlpennaraercs HoBas ¢opMmyna IJis pacyeTa KosdpdHUHEHTa TpaHC-
¢dopManun, KOTOpHH HCNOJMb3yeTcH I/ pacyera TeMIepaTypH H BaaX-
HOCTH BO3/lyXa Ha BHCOTE 2 M HajJ BOJHOH NMOBEPXHOCTHIO B NMYyHKTAX, .
pacnosIOXXeHHHX Ha Pa3HHX PaCCTOSHHAX OT NOABeTpeHHoro Gepera, OG-
mas CTPyKTypa (OpPMyJ H NPHHHMAeTC B COOTBETCTBHH C pe3yJbTaTa-
MH NPHONHXKEHHOro pelleHHs ypaBHeHHus TypOynentHo# puddysun. Uuc-
JIeHHHe 3HayeHH! NapaMeTPOB ONTHMH3HPOBAHH IO JNaHHHM H3MepeHHH
TeMnepaTyph H BJaXXHOCTH BO3AyXxa Ha 21-M BoAHOM OObekTe. CpenHue
a0coMOTHHE OWHOKH BHYHCJEHHS TEMIEpaTyPH H BJaXXHOCTH BO3LyXa
Haji BOJHOA TNOBEPXHOCTBIO NIPH ONpefieJieHHH kod(dHuuenTa TpaHcHOp-
Maluy Mo HOBOH ¢opmyJe okasaiuck paBumMu 0,2°C x 0,1 rlla. Ilpexn-
Jaraerc Takxe NpHOAHKeHHas dopMmysaa aJas pacuera cpe)mero Ha
npodune xoﬁ:dmuuema Tgaucq)opuaunﬂ

Ta6a. 5 Bu6a.




YAK 556.132

AHaan3 ycaoBHfl H GaxTOpoB, ONPEAENAOLMX BEAHIHHY HCHAPEHHS
¢ nomepxHocTH 03. Baaxaw. Pengowny U. A, Tpyan KasHHUH Tloc-
KoMruapomera, 1985, sun. 91, c. 88-—93.

PaccMoTpens $axkTOpH H YCJOBHSA, ONpefensiomue NMOTEPH HA HCMa-
eHHe KaK cO BCero osepa, TaK H pa3fieJbHO AJA JABYX ero vacred —
ocrouHoro W 3anajHoro Baaxama. MHoroseTHfis BeJHYHHA HCNAapPERHA

¢ 03. Banxam cocrasusna 1182 mm. Caoit ucnapenus ¢ 3anaguoro Baa-
Xawa Ha 40 MM MeHblle MO CpaBHEHHIO ¢ BOCTOUHHIM.
Ta6a. 4. Ha. 1. Bu6a. 9.

YK 556.556.5

Bpusu Ma 03. Baaxam u ux yuer npu pacuere mcnapenns. de o -
mue U A Tpyam KaaHI/IIXq TockoMruapomera, - 1985, Bum. 91,
c. 94—98. .

B craTbe paccCMaTpHBaeTCs pexXHM GpH30BOR IHDKyJANHH Ha 03. Bax-
Xall H BHECEHH HEKOTOpHE H3MEHEHHs B’ METOAHKY pacuera cpexaHelt
AJHHH PasroHa BO3AYWHOIO NOTOKAa Hak BOJOEMOM B YCJOBHAX GpH30-
BOR LHPKYJALHH. :

CpaBHEHHe pe3yJbTaTOB PacueTroB NoKa3ano, 4YTO Yy4uer Opu3oBok
UMPKYASAUHH TPHBOAMT K H3MEHERHIO TeMmepaTyph H BJaXHOCTH BO3-
nyxa Ha 2—5%. .

Ta6a. 1. Ua. 2. bubax. 4.
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YK 556.555.5. . '

O pacuere par ycraHosaeuus Aepoctasa Ha Kanuarafickom soxoxpa-

Huanwme, ITonosa B. Tl Tpyam KasHHUMU Tlockomruapomera, 1985,
Buin. 91, c. 98—102.

IlpuBenena oueHKa BOSMOXHOCTH HCROJb30BaHHs Meroaa JI. I, Uly-
JIAKOBCKOTO JJfi pacueTa AaT 3amep3aHus Kamuarafickoro BoAOXpaHH-
JHIa. YIAHHEeH PS4 AaT YCTaHOBJeHHs JgepocrasBa ¢ 1950 r. po samaa-
HeHHs BofoxpaHHAHIA. [ToJayueHHHH psAa MOXer GHTb HCMOAL3OBaH AAA
nporHo3a nat 3aMepaanns Kanuarafickoro BoAOXpaHHJHILA.

Ha. 1. Ta6a. 2.

YAK 556.555.5

O6 H3MeHEHHM JelOBOro pexuma Apaiabckoro mops., YHcTse-
Ba C. I1. Tpyam KasHHUM Tockomragpomera, 1985, Bun. 91, c. 102—
111 '

O6o6ulenn CBeleHHs O JefOBOM pexHme ApajibCKOro MOps 3a ne-
PHOJ pe3Koro cnafa ero yposHs. CHenaHO cpaBHEHHE DEXHMOB 3aMep-
3aHHS MOPA B CyDOBble, YMepeHHHe H MATKHE 3HMH B [MepPHOAH A0
1961 r. ¥ 1961—1980 rr. BuisiBjieHO, uTO JIEAOBHIA pPEeXHM ApPaJbCKOro
MOpS CYLLECTBEHHO He H3MEHH/ICA B TedeHHe mocsiefHHx 20 Jjer mo cpas-
HeHuIO ¢ mepHoAoM Ro 1961 r.

Ta6a. 6. Bu6a. 10.
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YK 551.578.483

PeXHM CHOXHMX MaBHH B HH3KOropesX 3anafHoro AATas H MeTOXM
ux nporuosuposanud. Konecuaukos E. U, MMonmos B. U Tpyau
KasHHH Tockomragpomera, 1985, sun. 91, ¢, 111—127.

OG6o0ueHn MHOroJIeTHHe AaHHBEe HaGJIOJeHHNA 32 PeXHMOM JaBHHO-

o6pasoBaHus H MeTesedl B HH3KOropbax 3amagHoro Aarad. Bussjenn

OCHOBHBHIE TeHeTHUYeCKHe THIMH JaBHH H HX NOBTOPAEMOCTb 33 MHOrOJeT-
HHA mepHoA H'nmo MecamaM. Pa3paGoTaHH MeTOAH TNpPOrHO3a BpeMeHH
CXOAa JIaBHH JOMHHHPYIOLIHX 'THIOB A/ Pa3JIHYHHX HU3KOTOpHHX pafl-
OHOB 3anajHoro Aaras — BaXHeflllero TeppPHTOPHAJIbHO-NPOH3BOACT-
BeHHOro KoMIiekca BocrouHo-Kasaxcranckolt o6aacTH.

Ta6a. 7. Ua. 4. buba. 16,

YK 551.590.2

O peaxunn aTmMochepHOA UHMPKYARUHH HA COJNHEYHYI0 AKTHBHOCTD.

Cumepnos B. A. Tpyan KasHHH Tockomruapomera, 1985,
BH, 91, c. 127—136. .

PaccMaTtpuBaeTcsi MOZeNb BO3NEACTBHA COJNHEYHOR aKTHBHOCTH Ha
DUPKyAsLuio aTMocdeps. Mojenh nossoaser o6bACHHTD CHH)A3HOCTD H
caBur no ¢ase BO B3aHMHOM XOJe HEKOTOPHX THAPOMETEOPOJOTHYECKHX -
NPOLECCOB H COJHEYHOM AKTHBHOCTH, NOABJIEHHE KBa3HABYXJETHAX H
22-71eTHHX UHKJOB, HX NPOCTPAHCTBEHHYIO H BPEMEHHYI0 H3MEHYHBOCTb.

Tlpennaraercst cnoco6 NPOBEPKH OCHOBHHX BHBOJOB Ha THAPOAHHAMH-
YecKol MoJeJH.

Ha. 2. Bu6n. 24.




VK 338.1 ; 626 (574)

TepcexTHBM pa3BHTHA OpOWIZEMOro 3eMacxexns m Kasaxcrawme na
6a3¢ mecTHHX BOAHMBX pecypcos. JlaBpeHTtbeB Il &. Tpyaw
KasHHUH Tockomruapomera, 1985, sun. 91, c. 136—146. .

IpuBoasaTCA RaHHHE, XapaKTepH3ylOllHe pecypchl NOA3EMHHX H NO-
BepxHocTHHX BOX Kasaxckoft CCP H 3a ee mpeaenamu, -a:TaKke HX
posib B BOAOXO3AACTBEHHOM ,Ganance. JlaeTcs OleHKa BOAHHX pPecypcos,
BO3IMOXHHX AJIf HCIOJb30BAHHS HENMOCPEACTBEHHO . Ha TEPPHTOPHH pec-
ny6auxd. IIpn ycaoBuu ofecneyeHnsi B NmoJHOM oGbeme norpeGHocTel B
BoJe BCEX BOAOMOTPebHTeNeHl H BOAONOJNb3OBAaHHA onpefesieHH «CBOGOXK-
HHes» BOJHHE pPecypcH, KOTOpHe MOryT OHITb HCNOJb30OBaHH Ha opolue-
HHe. B 3aBHCAMOCTH OT NMPHHATHX HCXOAHHX NOKa3aTesel pacyeTH Opo-
CHTEJbHOR CNOCOGHOCTH BOJOHCTOYHHKOB INpHBEIEHH B AHHAMHKE H B
HECKOJIbKHX BapHaHTax.

Taba. 7.
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