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MIPEAUCJIOBUE * ; S S
K CEPMH TIYBJIMKALIMP IOHECKO 110 MIIL o

e

Pemenne o mpoBenennu MexXIyHapOAHOTO THAPOJIOTHIECKOrO HECATHJIE-
tua (MI'I) 1965—1974 rr. O6bL10 MPUHSATO TPHHaAUATO# ceccueir Iene-
paisHoit KoHdepennuu IOHECKO pnaa pasBuTHS MEeXIYHaPOAHOIO COT-
PYAHHUYECTBa B 06JIaCTH THAPOJOTHUECKHX HCCJAENOBAHHH, a TaKXke IJf
NOATOTOBKH CIEIMAJHUCTOB 1O HayuHOH ruxpoJsorun. OcHOBHAs Iesb CO-
TPYAHHUYECTBA — JaTh BO3MOXKHOCTb BCEM CTpaHaM HauboJee NOJHO Ole-
HHTb HalHOHAJbHBEIE BOJHLIE PECYPCH IJISI MX PallHOHAJBLHOTO HCIOJIbB30-
BAaHHs ¢ YYeTOM HENpPepHBHOIO pPOCTa TOTPEGHOCTefl uesoBeKa B BOJE,
CBSI3aHHOTO C POCTOM HapOLOHACEJIEHHS, PA3BHTHEM IPOMBIIIIEHHOCTH H
cennckoro xo3saiictea. K 1974 r. Hanuonaabubie komuters 1o MI'I Onlan
oprauun3oBansl B 108 crpanax us 132, exopsamux B IOHECKO, nas Bh-
NOJIHEHHS] HALMOHAJbHBIX 3afay YU JJs Yy4acTHsl B PETHOHAJBHOH H MexX-
IYHapOIOHOH IHeATeNbHOCTH B paMkax mnporpammsl MI'Zl. Brimosnenue
3TOl NpPOrpaMMEl OCYIIECTBJSETCS NOX pPyKOBoxacTBoM KoopauHanuoH-
HOI'O COBETa, B COCTaB KOTOPOTO BXOAAT NpPEACTABHTENM TPHALATH CTpaH,
n3bupaeMueix Tenepaavuoii xoudepenuneir IOHECKO. Koopaunanvos-
HBIH COBET H3yuaeT NPENJIOXKEHHS IO PAa3BHUTHIO NPOTPAMME!, HAeT peKo-
MeHJalluy IO NMPOEKTaM, NPeACTaBJISIIOIIUM HHTEpeC IJIsi BCeX MJIH MHO-
THX CTPaH, y4acTBYeT B pa3paboTKe HALHOHAJBHEIX ¥ PETHOHAJBHEIX MPO-
eKTOB ¥ KOODJIHMHHDYET MeXAYHapOoJHOE COTPYIHHUECTBO.

Pasputre corpyiHuuecTBa B 06sacTH pa3palOTKH METONOB THAPOJIO-
THYECKHX HCCENOBAHUM, PAaCPOCTPaHEHHe THAPOJOTHYECKOH HHpOpPMAaLuK
H IUIaHHPOBAHHE BOJOXO3SHCTBEHHOI'O0 CTPOUTE/IBCTBA SBJSIETCS OCHOBHLIM
nynkroMm nporpammul MI'JI, koTopast oxBaTHIBaeT BCE BHABI THIPOJIOrHYE-
CKHX HCCJeJ0BaHHuil. I'HaposorHuecKrue HCCAEJOBAHHS OCYLIECTBIAIOTCA Ha
HallHOHAJbHOM, PETHOHAJBHOM H MeXAYHaPOZHOM YPOBHE U HANpaBJEHH
Ha 6oJiee IOJIHOE MCHOJb30BaHHE NPHPOAHBIX PECYPCOB B MECTHOM H IJIO-
6anpHOM MacmiTabe. dTa mporpaMMma Raer BO3MOKHOCTL CTPaHaM, pa3BH-
THIM C TOYKM 3peHHs THAPOJOTHUECKHX HCCIeJOBaHui, 0OMeHATbCS CBO-
HMH Hay4YHHIMH B3TJSIZaMH, a Da3BHBAIOIMMCS CTpPaHaM — HCHOJb30BaTh
ONBIT APYTHX CTPAH NpPH pa3paboTKe HCCAELOBATENbCKHX NPOEKTOB H Ipe-
TBOPEHHM B KH3Hb IIOCJEJHMX NOCTHXKEHHH HAYKH IIPH IPOEKTHPOBAHUH
I'HIPOTEXHUUECKUX COOPYIKEHHIL.

B xauecrBe Bkiaana IOHECKO B ocymectsnenne nporpammer MI'[
lenepanpHas KoHdepeHuHs: nopyuuna eHepajbHOMY AHPEKTOPY OCylle-
cTBHTb c6op, 06MeH U pacnpocTpaHeHue HHGOPMAIUH N0 HCCIACIOBAHMIM
B 06/1aCTH HayYHOH T'HAPOJIOTHH, a TaKXe CNOCOGCTBOBATh YCTAHOBJIEHHIO
KOHTaKTOB CPeAH yueHHIX B 3Toli obmactu. Has stoit nenn IOHECKO
NPHHAJO pemieHue Ny6GJMKOBaTh JBa BHUIA cOOpHHMKOB: «VcciaenoBanus u
JOKJIaJibl 1O THAPOJIOTHH» M « TeXHHYECKHE NOKJA/bl 110 THAPOJOTHUS.

Cepus «VicclenoBaHHs M JIOKJAa[AHl 110 THAPOJIOTHH», B KOTOPOH my6-
JHKyeTcsl HacTosjiasi paboTa, HMeeT LeNbl0 03HAKOMJIEHHE ¢ COGPaHHBIMH
IDAHHBIMH ¥ OCHOBHHIMH pe3y/IbTaTaMH THAPOJOTHYECKHX HCCAEIOBAHMI,
npeAnpuHEMaeMbx B paMKax MI'Jl, a Takxke obecneueHne uHdpopmanmen
no METONaM HCCAeAOBaHHi, B sTy cepuio 6ynyT TaKKe BKJIIOUEHB! TPYIHI
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HAYYHBIX CHMIIO3HYMOB, Taxum 006pasoM, OHa BKJOuaeT B ce0s aHaau3
HCXOJHBIX JAHHBLIX, OILEHKY METOHOB T'MADPOJOTHUECKHX HCC/IeJOBAHHUI,
a TaxkxKe PYKOBOJfIINE PEKOMEHIALMH JJIsl HAYUHBIX HCCHIe/0BaHuA B Oy-
nymem. Toma arofi cepun conepxar Marepuas, NPe[CTABITOWMA Kak
NPaKTHIECKUH, TaK M TEOPETHICCKHH HHTEpec IJs THJIPOJOTOB M IpaBH-
TEJILCTB CTPaH, NPUHHUMAOLMHKX yyacTHe B nporpamme MI'H,
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NPENUCJIOBUE

B cBsi3u ¢ pOCTOM NPOMBIIIEHROCTH, CTPOHTEJbCTBOM TOPOJOB ¥ PacUiH-
PeHHEM CeJIbCKOXO3SIfiICTBeHHOr0 IPOM3BOJCTBA, a TaKXKe B CBA3W C Jie-
dunutoM B OynymeM NpecHOR BOAB BO MHOTHX pafiOHaX 3eMHOTO INapa
60JbIIOe BHUMaHHE YIeNseTcss HAyyHOMY H TIPaKTHUYECKOMY acIeKTaM
npo6aeMnl BofHoro 6Gananca. ITostomy B mporpaMme MexAyHapOXHOTO
runposorngeckoro pecaruneras (MII), nposomumoii mnop 3THAOH
IOHECKO, usyuenuio sToii npo6seMsl 0TBe/ieHO nepBoe Mecto. [Ipobaema
BoJiHOTO Gajtanca npeacTaBasieT Goabiofl uHTepec Aas BeemupHok MeTeo-
pouioruueckoll opranusamuu (BMO), oprammnsauum OOH mno Bompocam
TIIPOIOBOJILCTBUS U celbekoro xossiictBa (PAO) u psama Apyrux Mexny-
HAPOJHKIX TPaBHTE/IbCTBEHHAIX H HENDABUTEILCTBEHHEIX OpraHu3auHil.

B 1965 r. na mepBoit ceccun Koopauwnanuonsoro cosera MIJ] 6nira
opranusoBana paGouasi rpynna 1o MHPOBOMY BOxHOMY Oajtaucy (mosn-
Hee nepeHMeHOBaHHasg B paGouyio TPymmy mo BOXHBIM GajaHcaM) c Ie-
peuHeM IOJHOMOUYHH, BKJIIOYAOMHM MOATOTOBKY METOIWUYECKHX PYKO-
BOJACTB IO pacyeram .BogHoro Gananca. ITepBHIM ImaromM B CO3ZaHHM Ta-
KHX PYKOBOICTB ObLIO cocTaBienne «CxeMbl pacyeTa 3JIEMEHTOB BOJHOTO
6asaHcas», TOATOTOBJEHHOHM MO HHMUMaTHBe HanuHoHaJabHOTO KOMHTETa
CCCP no MI'I B l'ocynapcTBeHHOM THIPOJOTHUECKOM HHCTUTYTE IO
pyxosozctBoM B. A. YpriBaesa.

Pabora «KpaTku#t Zoknam o Metojax paciera BomHOro GajiaHcay
(CCCP, MexnyBenoMcrBennbilt komuter o MI'JT, 1967 r.), o,uoﬁpeHHaﬂ
pabouell rpynmo#i, Oblna npencraBieHa B 1967 r. ma paccmorpenue 3-#
ceccun Koopaunamyonnoro cosera. Coser peromennosan IOHECKO
pasocnaTs 3Ty paboTy BO BCe HalMOHANbHble XomuTeThl mo MI .

Hoxaan BMO no cocraBnenuio COT/IACOBAHHAIX MKy cobofi xapr
OCajKOB, CTOKA ¥ HCNIADEHHS COACPIKHUT TOJE3HBI PYKOBONAMMHA Mare-
pHaj 1Js M3yueHus BoxHoro Ganawca [116].

I'pynna SKCnepToB MO HAYYHHIM OCHOBAM MHDOBOTO BOZHOrO Ganamca,
opraHusoBaHHas pabGouell rpymnoft, Ha CBOeM BTOPOM 3aCelaHHU (Man

1969 r.) o6parnnacek ¢ npocwGoit B Cekperapuar nmo MI'Jl o nasHauenuw

9KCIepTa AJIs TOATOTOBKH DYKOBOACTBA MO MeETOHAM pacuera BOJHBIX
6aNaHCOB ¢ yueTOM HOKYMEHTOB, NOArOTOBJeHHHX B. A. ¥YpnBaeBuM,
COOTBETCTBYIOINX HokNanoB BMO/MII, a Takxke MaTepuasoB, Ipej-
CTaBJIEHHBIX HAUMOHAJbHHIMH xoMuTeraMu. Cekperapuar npennoxua Ha-
nuonasbHoMy KoMuTery CCCP o MI'II B3siTh Ha'ce6st BHIIOJNHEHHE 3TOH

sajiaud. JIas NOATOTOBKH MpOeKTa (m1aHa) 3Toro pykoBoxcTsa Hammo-

Hambueft komuter CCCP npenmoxua kanpunarypy npod. IT. C. Kysuna.
Inan pyxoBoacTBa paccmaTpuBajcs n Gun ono6pen Ha 4-fi ceccun pabo-
geff rpynnH mo BoAHEIM GanancaM (umwoab, 1970 r.). ITpoekr PYKOBOJICTBA
OBl TIOATOTOBJEH HA OCHOBE STOTO IJIaHAa M PYKOBOASIIMX IOJOMKEHHEH,
HaMeueHHBIX pabouefi rpynmo#. Tlocme storo oH GHUI pasocaaH wiIeHAM
paboueil TPYNNH A5 NONYUYEHHs 3aMeyaHuii,

TTpoerT pyKOBOACTBA W NMHCbMEHHEIE 3aMeUaHus NMOAPOGHO paccMaTpH-

BaJuch Ha 5-#i ceccuu paboueir rpynnel (mekabpsn, 1972 r.). HopaGotka

HEKOTOPHIX HauboJjiee TPYAHHIX pasfenoB IpoeKTa OblIa nopyueHa
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OTHEJbHHIM JHLAM; OKOHYaTEeNbHBIH BapHaHT DPYKONHCH OBLJIO pelIeHo
NOArOTOBHTb KO BPEMEHH BCTPEUM PERAKTOPOB B HioHe 1973 r.

OcHoBHbIE TPYAHOCTH, BOSHHKIIHE IPH MOATOTOBKE PYKOBOACTBA, 3a-
KJIIOYaJIHCh B BEIOODE ¥ NPaBHJbHON CHCTEMAaTH3AUUHM OTPOMHOTO 06beMa
HMeIOUIMXcsT MaTepHaJoB mOo MeTogaM pacuyeTa BOAHBIX GasaHcos. Ha-
cTosiliee PYKOBOJACTBO fABJfeTcA HanboJiee TOJHBIM IIO0COGHEM IO METOo-
1aM pacdera BOJAHBIX GanaHCOB. B HeM 3HauWTEJbHO MEHbUIE BHUMAHHS
YIENEHO TeM pasfenaM, N0 KOTOPHIM- yKe HUMEeEeTCsl PYKOBOISIUIHH MaTe-
pHAI B MeX/yHAaPOAHLIX NyGIMKANHAX BMO, IOHECKO, Mexaynapon-
Hoit Accoumanuu rupposnorunueckux nayk (MAIH) u apyrux opranu-
3anui.

[IpaxTrueckoe NpuMEHeHHE MeTOfa BOXHOro Gamamca OCHOBHIBaETCS
Ha COEJUHEHHH TEOPETHYECKHX IIOJIOKEHHi ¥ SMITHPUYECKHX METOJOB, Or-
PaHHYeHHBIX CrelH(HYECKHMH YCJAOBHAMH: KJIMMaTOM, peabedoM H T. I.
B PyxoBojcTBe H3/jaraioTcs cOO6paxKeHHs O NPAKTHYECKOM NPUMEHEHHH
STHX METOZOB. B OTHeJbHBIX ClIyuasx STH METOABl MOTYT PasyMHO HC-
noJb30BaThCSl 6€3 BCIKUX OrpPaHHYEHMH, a HHOTIA OHU TPeGyIOT KCIepu-
MEHTAaJNbHOro OmpelieieHuss pAga KOHCTAaHT U Kodbhduumentos. Orpanu-
YeHHBII 00beM PyKOBOACTBa NO3BOJIHJ JIHIIb KPAaTKO H3JI0XKHTh MHOTHE
merofrl. Iloatomy udmraTeno, IKeJamoIEMy IeTalbHO O3HAKOMHUTHCS
¢ HUMH, HeOOXOAUMO U3YUUTL JHTEPATYPY, Ha KOTOPYIO JE/Iai0TCst CCBLIKH
M KOTOpasi BEIGDaHA H3 OTPOMHOTO KOJHUECTBa  MEXKIAYHAPOXHOH - Hayqﬂon
"JIATEPAaTyphl [I0 TAHHOMY BOTIPOCY.

TIpoerr PykoBoxacTBa ObLI COCTaBJleH TPYINON YUeHBIX I‘ocyaapcnaen-
HOTO THPOJIOTHYECKOTO HHCTHTYTA (CCCP) moa pyxoBoacTsoM npod.

[I'I C. Kysnna[ Pasp,e.nm 3.4 n 5.5 noarorosus a-p 1. IL. Kysbmus, pas-

neant 3.5.2.3 u 5.2—3. A. Bukynuna, 3.5.2.4 —P. A. Hexuxopckuii u
B. Y. Ba6xun, pasgenst 3.54 u 55—0. B. Ilonos, paszensl 51.2 u
513—A. TI. Bo«qKOB{ pasgen 5.1.4—C. ®. degopos, pasgen 5.1.5—
C. H. Xapuenxo u A. C. Cy66otuH, pasgea 5.3 —JI. I'. BaBuna, paspex
4—T. A Ilautkun, pasgenst 7—8-—0. I'. Copouan. Marepnanm K pas-
neay 5.5 6pumm mo6esno npenocrasiensl A. H. Kpenke u B. T, Xo,zxaKo-
BuM 43 Muctutyra reorpaduu AkajneMun HayK. CCCP.

[TucpMeHHBIE 3aMeYaHHS 1O TNPOEKTY PyKoBoncha, PaccMOTpEHHEIE
Ha 3acefaHuM pabouell TPYNNH M NPUHATHIE BO BHUMAHHE HDH OKOHUA-
TenbHO# peflakuus, nogroropuau: H. K. Bpayn (Kanana), T. I'. Uanmen
(Arcrpanus), [. P. Domu (CIIA), . Jlasapecky (Pymwbinus), 1. Hemen
(BMO) u )X. A. na Kocra (IOHECKO). . C. Mutuesn (Anrausi) nopro-
toBua paspen 3.4.2.6. M, Cyrasapa (SfInonus) npumsj ydgacrue B IOATO-
ToBke pasmena 4. II. B. Jlocon (IlupexTopar BHyTpeHHHX BoJ, Ienapra-
MeHT OKpyxatomei cpentl, Kanana) yrounun pasnen 5.4. E. M. Pacmyc-
cen (BMO) npexncraBui IONOJHWTENbHBI MaTepuaJ s pasiena 7 To
BozHOMy OGanancy atmoctepr. Pasgen 8 momoanen T. I'. Uanmenom. -

ITpod. A. A. CoxosioB— nupexrop [ocynapcTBeHHOTO THIPOJOIHYe-
ckoro uHcTHTyTa (CCCP) — aBaserca rnasueiM pepaktopoM Pykoson-
crBa, IIpn NOArOTOBKE AaHIVIMKCKOTO BapHaHTa €My NOMOTaJ npOtp
T. T. Yanmen (ysmBepcuter Hosoro IOxHoro Yamsca,. ABCTpaﬂHH) —
npep;cenaTe.rm paﬁoqen rpynnm o BOILHHM Ganancam.




1. BBEJIEHUE

1.1 3anaun u 3HaueHHe HCCHeNOBaHKE BoAHOTO Gananca

BonnoGanancosbie HCCACNOBaHHS — OAMH H3 OCHOBHHIX Das[esioB THAPO-
JIOTHH — SIBJISIIOTCS. CPEJCTBOM DElLICHHS BAXKHBIX TCOPETHYECKHX M NPaK-
THYECKHX TH/POJIOTHUECKHX. IPOGJIEM. Pesy/ibTaThl HCCICNOBAHUS BOJHOTO
Gananca cJyKar,0CHOBOH KOJIHYECTBEHHOH OIEHKH BOJHEIX PECYPCOB H, HX
M3MeHeHH#t TIOJl BAHSHHEM ACATENbHOCTH UesOBeKa. :

Hsyuenne cTpyKTypH! BOIHBIX 62a/1aHCOB PEHHBLIX U O3EPHbIX. 6acceitHos,
a Takxke 6acCcefHOB MOJ3eMHBLIX BOJX OCOGEHHO BaXKHO JJs THIpPOJOrHuec-
KOr0. 0GOCHOBAHHs! NPOEKTOB PALHOHANLHOTO HCIONL30BAHHS BOIHHIX pe-
CYPCOB, yIIpaBJeHHS UMY NYTEM Hepepacnpele/IeHus N0 TepPUTOPHH H BO
BpeMeHH (mepeGpOcKH. BOJ M3 NpYrux. 6accefiHOB, peryJiHpoBaHHE CTOKA
¥ Ip.). 3HaHWe BOZHOro Gananca NO3BOJSET NPEXBHAETb NOCAEACTBHS
HCKYCCTBEHHOTO HSMEHEHHUS BOJHOTO PexuMa BOLOTOKOB, BOJOEMOB
MOJI3EMHBIX BOX..,

OnepaTuBHas Hu(bopmaxmﬁ 0 BOIHBIX Ganancax PEUHHX H 03€PHBIX
GacceHOB 3a KODOTKHe HMHTEPBaJbl BPEMEHH . TEKyIero roza (cesow,
Mecsll, HelleJsl, CYTKH): HCIOJb3YeTCs - ISl ITaHHPOBAHUS SKCILIy aTaluy
Bonoxpaﬂmum H COCTaBJIEHHS THJPOJOTHYECKHX NPOTHO30B IJIsl HYX]
BOJIHOTO XO38HCTBA.

Boauwit 6ananc uMeer 0co6oe 3HaueHHe NS U3YUEHHs TUAPOJOTHUE-
CKOro nukJja. IIpn HaJMuuM NaHHEX N0 BOAHOMY 6asaHCy. MOXHO IPOU3:
BOAHTL CPaBHEHHE OTHEJbHHX HCTOYHHKOB BJIaTM B CHCTEME 3a pasnud-
HBle NIEPHOJbI BPEeMeHH, a TaKkxke yc'ranosn'rb CTeleHb HX BOSJEHCTBHs HA
M3MEHEeHHs BONHOTO PeXHMa. . .

AHaJu3 MCXOJHHX NaHHHX, chonbayemmx nJm pacqe'ra OTZEBHBIX
3/1IeMEHTOB BOJHOTO OajiaHca, M yBSI3Ka 3THX 3JEMEHTOB MeXAy co6oi
NO3BOJISIOT ONDENeNHTh HENOCTATKH B PasMEINCHHH. . HAGMONATe bHEIX
CTaHIH{l ¥ BHABHTL CHCTEMATHYeCKHE OUIMOKY H3MepeHHH OTAEJBHBIX CO-
CTaBAAIOIHUX BogHoro Gamanca, , . ..

HaKOHeIl, H3y4YE€HHE BO.U.HOI‘O 63JIcha ﬂae'r BO3MO}KHOCTI> KOCBeHHbIM‘
nyTeM onpenenmb o pasnocm MECHKAY U3BECCTHHIMH 3HAYEHHAMH 3JIEMEH-

TOB GajaHca HEHM3BECTHHIA 3JIeMeHT (HampuMep, ONPENEJMTH HCIApeHHe
c petmoro Gacceitna 1o pasnocm ocam{oa " CTOKa)

1.2 Hasnauenue u comep:xanue PykoBoacrsa

Hacrosmee PykoBoACcTBO NMpefHa3HAYEHO CAYXKHUTb MEXKIYHAPOILHBLIM
noco6HeM O MeTOZaM pacueTa .. BOAHHX 6allaHCOB PeuHHIX 6acceiHOB,
Pa3MHYHLIX TEPPHTOPHUi M BOAHBIX 06bekTOB. OHO MOXKET GHITH IOJNE3HO
Anf PasBHBAIOMIMXCS CTPAH, a TAaKXKe MOXKET HCIOJIL30BATBCS NpH H3Y-
ueHHH PaHOHOB, [l KOTOPHX HEJOCTATOYHOCTb THAPOJIOTHYECKHX NaHHBIX

u apyrue 00CTOSATEe/NbCTBA NPENnATCTBOBAJHN paspa6o1‘Ke METOJIOB pacHeTra’
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MeroBut pacyera sodnoix Gararcos

BonHHX GanaaHcoB. Ilpexnosaraercd, 4yTo UHTATENb, nom;syzonmﬁca Py-
KOBOJICTBOM, 3HAKOM C THIPOJIOTHYECKOH TEPMHHOJOTHEH U MPAKTHKOM.

OcHoBras nem» PykoBoncTBa 3aK/IIOUaeTCss B YCTAHOBJIEHHH 1O BO3-
MOXHOCTH €IHHOOODAa3HbIX NPHHLHIOB H METOJOB, KOTOPEe MOXKHO IPH-
MEHSITb B PA3JHUYHLIX CTPaHaxX JJs pacuera BOJHOrO GajaHca H ero aJe-
MenToB. Takue yHHu(UUHDPOBaHHBIE METOAB OCOGEHHO HEOGXOLUMEI IJIfl
pacuera BOJHbIX GaJaHCOB MEKIYHAPOAHHIX PEUHHIX GacceiiHoB, a TakKe
KPYIHbIX DPaiiOHOB, OXBATHIBAIOIMX TEPPHTOPHIO  HECKOJbKHX CTpaH.
MeTo[E, U3J0XKEHHBIE B Pyxoso;:(cme He YYHTHIBAIOT, OJIHAKO, BCETO pas-
H006p83ﬂﬁ OKpyalome#l Cpefibl W TIPHPOJHEIX YCJOBHiI H NOSTOMY He
YCTPAHAIOT HEOGXOZMMOCTH NPOH3BOACTBA SKCIEPHMEHTAJbHBIX HCCAENIO-
BaHHA B 3aBHCHMOCTH OT Konxpe'mmx oﬁcmarenbcm, 410 no,u,qepKnBa- :
JIOCh B TPEAUCIOBHH.

B PyKOBOACTBE MPeJCTAaBJIEHE METONH pacyera Kak 3a anroae"mnn
TaK H 32 KOPOTKHE NEPHOJIBI: ’ ~

-—— OCHOBHHIX 3/IEMEHTOB BOJHOrO GajiaHca: OCajaKOB, c*roxa ucna-
PeHHsl M aKKyMYJ/ISHK BOAB! B PasJudHoOi $popwme;

— BOJHOTO §ajaHca y4acTKOB CyWIH: PEUHBIX Gaccemxos Teppmopnn
OT/eJIbHBIX CTPAaH, PaiOHOB U KOHTHHEHTOB;

— BOJHOTO 6ajaHca BOJHEIX OGBEKTOB: osep H BO)lOXpaHI/IJIHHL, 60-
JIOT, NONSEMHBIX BOX, JEARHKOB 1 ne.n,xmﬂx noJiel, BHYTPEHHHX Mopel u
amocq)epm,

— BOZHOro GajlaHca TEPPHTOPHIl €O crenuduIecKuMU xapamepﬂcm-
KaMu moBepXHOCTH (Jeca, opomaentie, ocymaeMble AN Me.mopnpyemme
3eMJH B T. J.).

1.3 Tepmunosorus

B PyKOBOJICTBe HCTIO/Ib30BAHA TEPMHHOJIOTHS, NPHHATAS B Me}myna-
POIHOM THAPONOTHYECKOH NPaKTHKE [25 163 50, 160].

1.4 Ycaopubie o603HaueHHsT |

Venosuste 0603HaEHHS TINATEBHO, noxodpaﬁu ¥ 1O BO3MOXHOCTH
COOTBETCTBYIOT YCJIOBHBIM oﬁosﬁaqeﬁnam UCTIONIB3YEMBIM B B JLpyruX ny6
aukanusax {162], n mexpynaponusm crannaprawm [70]:

Ins mannoro PykoBoicTBa PeKOMEHIYIOTCS eMHHILI H3Meperus ¢u-
3UYECKHX BEJMYMH, HaXOAAMHeCs B COOTBETCTBHH CO 3HAUEHHSIMM IIPHHS-
THIX KOHCTAHT. BBHAy 3TOro 3MIHpPHYECKHE YPAaBHEHMS, NPHBOAHMBIE
B TEKCTE, MOTYT OTJIHYaThCs OT TOTO NepBOHATANBHOTO BHIA, B KOTOPOM
OHH JIaHHl aBTOpaMH.

VeaoBHBE 0603HAYEHHS BEJIHUHH, ‘UCIIONB3YEMEIX TOJNBKO B OXHOM Pas-
nene PykoBozacTBa, B psifie ClydaeB NPHUBOASATCH OTHEJbLHO OT YCJOBHEIX
00603HaUeHHH, YacTO HCIOJb3YEMBIX B IPYrHX pasjenax. MHOrue ycioB-
Hble 0003HAYEHH MMEIOT HHAEKCH, I/ TOTO q’roém KOHerTPBHpOBaTb
JaCcTHOE 3HAUEHHE NAHHOH BeJHUYHHHL..

Wugekcel, Haubosee wacTo BCTPeyarolluecss B TeKCTe IIPUBOAATCS
Huxe, IIudposrie SHaqKH H m’rpaxn noacmm’rcs 'B Ka}K,!IOM OT}leJIbHOM
tiydyae B TEKCTE, o L .
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Of6mue uHIEKCH

Merodut pacuera sodnbix 6ararcos .

THI HHAEKCA Hnaeke 3uaueHue HHJAeKca
Ileper ycnoBHEIM 0Go3Ha- A HismeHenne BenHuYMHH 3a NEPHON pac-
HeHUEM gera BOAHOTO Gananca (IOJOXKHTENb-
HOe —- YBE/IMUEHHE,  OTpHHATeNbHOE —
YMEHBIICHHE)
IMocne ycaoenoro oGosua- an Amnajor
geHus
ch Pycna pex n BOXOTOKOB
gl Jlennurn, gex )
7 IIpurok BoAW B HCCaefyeMEl BOAOEM
L Osepa ¥ BOXOXpaHWINIA
o OTTOK BOAH H3 MCCJIELYyeMOro BojoeMa
obs HaGmopennsii
s IToBepxHOCTHH
sn Crer
st O6Men MexXAy BHYTPEHHHM MOpeM H
OKeaHOM
u IToasemuEl (DOANOBEPXHOCTHHI)
Uepra Haj YCAOBHBIM — Cpennee 3HayeHHe
ofo3HaueHneM
OGmue ycnosHHe 0G03HAYEHHS
e -
ogngggexﬂuﬁ 3nauenue ﬁﬁﬁ%ﬁﬁﬁﬂ
a Yactp miomanu M2
A - ITnomane (BomocGopa) Km?
Cs Kosduunenr acummerpun —
Cy Kosounuent sapuanmu (cM. pasgen 4) —
E Hcnapenne (BkiOuast TpaHCHHPALHMIO) MM
g Ycxkopenne cBOGOAHOrO MafeHHsS M/c?
G 3anack MOABEMHEIX BOJ MM
I HppuranuosHsi ¢TOX MM
M Brara B mouBe ¥ HeHACHIUEHHOX 30HE MM
n Uuncno unenoB psaja —_—
P Ocanky, BhIIaZaOmue HA [HOBEPXHOCTh CYLIH MM
Q Crox MM
s CranpapTHOe OTKJOHEHHE SJIEMEHTOB BOXHOro Ga- MM
JlaHca
S 3amac BOJEI, BHIDaXeHHBII B BUAE CPEJHEro cJos MM
T Pacuerustii nepuoa Bogsoro SanaHca pasjuyHbe
T, YcnoBHoe BpeMms npeGHBaHHS pasJHyHEe
v 3anac BOAH, BHPAaXEHHHA B BUIe 00beMa M3
w 3amac Boxw B armocdepe MM
1 Ocrarounsifi yieH ypaBHeHMs BoAHOro GajnaHca MM




9, YPABHEHUE BOJHOI'O. BAJIAHCA

2.1 OGmuil BHA ypaBHeHHs BOXHOTO GajaHca

Mayuenne BoaHoro Gajfanca OCHOBBLIBAETCS HA HCIIOJIb30BAHHHM 3aKOHA CO-
XpaHenHs BellectBa. OH 3akJ/iouaercsi B TOM, 4TO HJsi Jio6oro ob6beMa
B TeueHHe JIOGOr0 mepHoja BPeMeHHM Pa3HOCTb MEXIY OOLIHM IIPHXOLOM
M PacxofoM BOALI DaBHA U3MEHEHHMIO ee 3amaca B JaHHoM o6beme. [loa-
TOMy B LeJIOM MeTOZ BOJHOro GajaHca npejnosaraeT HENOCPeICTBEHHOE
H3MepeHMe 3aIacoB U IOTOKOB (pacxofa) BOABL, OJHAKO B psAle CIyYaeB
IIpU NpaBUJBbHOM BHIGOpe o6beMa U NMepHORa BPeMeHH, AJsI KOTOPHIX pac-
CUHTHIBA€TCSI BOJHBIE 6ajaHC, - HEKOTOPHIE SJEMEHTHI MOXKHO MOJY4HTb
IyTeM KOCBEHHHIX pacueros [162]. .

YpaBHenue BoaHOro GamaHca Kakoro-nu6o NpupOnHOTOo o6BeKTa (Ha-
IIpUMep, peyHoro GacceliHa /M BOJOeMa) NOKa3blBAET COOTHOLIEHHE HpPH-
X0Zla, pacxoja M HM3MeHEHHH 3alnacoB BOJABI ISl KAaHHOrO yyacTKa CYIIH
HJIH 751 JaHHOTO Bojoema. B ofllem ciyuae mpHXOJHYIO YacTh ypaBHe-
HHs1 BOJHOTO GasaHca J1060ro 06beKTa cOCTaBAAIT aTMOC(hepHEe ocaiku
P, Buinagaiomue B BHAE JOXKAS M CHEra Ha NOBEPXHOCTb CYIUH, IIOBEpPX-
HOCTHHIM ¥ NOJA3eMHBIH NPUTOK BOAB Qsr M Qur M3BHe B mpexenn Gac-
cefiHa uam BoJOeMa. B PAaCcXOJHYIO YaCTh BXOJHNT HCHAapeHHe E ¢ nosepx-
HocTH OOBEKTa, TIOBEP XHOCTHELI Qso ¥ mopzeMHbIE CTOK Quo (Tounee
OTTOK), YXOUAWIM 3a mpeneist o6bekTa. [IpeBbinleHre MPUXOLHON YacTH
BOJAHOro 0ajlaHca HajJ PacXOJAHOH BHI3LIBaeT yBeJHueHue OOIIMX 3amacoB
BOAbl B 00BeKTe AS; o6paTHOe COOTHOIEHHE NPUXOJAa M Pacxojia IPHBO-
HHT K YMEHBUIEHMIO STHX 3anacoB. Bce KOMIOHEHTE BOJHOro GanaHca
ONpPeNe/sIOTCsT ¢ HEKOTOPHIMH IOTPEINHOCTSMHM H3MEPEHHH H pacueTos.
[Tosromy B ypaBHeHue BojHOTO OajaHca, NOMHMO €r0 KOMIIOHEHTOB,
BKJIIOUAETCS] UJIEH HEBSI3KH 1. C.neJmBaTe.ano BOJHLIA OajaHC AJs JIO-
60ro o0beKkTa U 3a J060H MHTEpBaJ BpeMeHH B o6lieM BHAE MOXKeT ObITb
IpeACTaBJeH CIEeLYIOINM YpaBHEHUEM:

P+QurtQur—E— Qoo Quo—AS—71= o

2.2 leyrne BHABL ypaBHeﬁnﬂ BOJHOro GajiaHca

[TpuMeHuTEeNBHO K GOJBIIOMY PasHOOOpPasH0 BOLHOGANAHCOBHIX pac-
ueToB ypaBHeHHe (1) MOMKHO YNIPOCTHTH HJIM YCHIOXKHHTb B 3aBHCHMOCTH
OT HaNHYHA MCXOAHBIX JAHHHX, MEJH pacuera, THIIA BOJHOrO OGbeKTa
(peuHol GacceiiH HAM aAMHHHCTPATHBHBEIA PaiiOH, 03€PO HJH BOAOXPaHH-
JUIE H T. A.) ¥ €ro pasMepoB, THAPOrpadHUecKHX M THIPOJOTHUECKHX
XapaKTePHCTHK OODBeKTa, MPOAONKHTENLHOCTH PacUeTHOTO MepPHOXA H
haser TMAPONOTHUECKOTO pexuMa (NaBOJAOK, MEXKeHb), 32 KOTOPYiO Hpo-
M3BOJUTCS COCTaBJeHHEe BOAHOTO GaJjiaHca.

' Ha xpymHHIX peunnix GaccefiiaX COCTaBJISIONIHe 6aJIcha Qur 1 Quo.
HE3HAUMTEJbHE IO CPABHEHHIO C OCTAJbHEIMH KOMIIOHEHTAMH; IIO3TOMY
OHH OGBIUHO He quTHBamTcs{ (noxseMHbI BOZOOGMEH CO CMEXHEIMH
GacceftnaMy TIPUHUMAETCS PABHEIM Hy/0). TIPUTOK MOBEPXHOCTHHIX BOA
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Merodu pacuera sodnvix 6asrancos

B peuHO# 6acceflH ¢ YeTKO BHIPAXKEHHEIM BOJOPAa3leJOM CO CMEXHOMH Tep-
PHTODHH He MOXKeT MMeTb MecTa (ecAM TOJbKO He OCYIIeCTBJAETCS HC-
KycCTBEeHHasi mepe6pocKa BOABI H3 APYroro paioHa) H 103TOMy Qsr He
BKJIIOYaeTcsl B ypaBHeHHe BOZHOro OajaHca peuHoro OaccefiHa. Taxum
o6pasoM, ypaBHeHne (1) AJA peuHOro 6acceuHa OpHHHMaeT caezzyfoumu
23791

P—E—Q—AS—n=0, - e

rie Q — peuHoil cTOK ¢ Gaccefina,

B saBucuMOCTH OT IOCTaBJEHHON 3afauM wieHH ypaBHeHus (1) moryr
ObiTh AeTalu3upoBaHbl. HanpuMep, npu COCTaB/IEHMH BOAHBIX GalaHCOB
3a KOPOTKHe NMpOMEXYTKHM BPeMeHH H3MeHeHHe OOIMX 3amacoB BOAH AS
B pe6oablIoM peyHoM GaccefiHe MOXHO NMOAPa3HeNATh Ha U3MEHEHHE 3a-
nacos BJard B nouse AM, B BOJIOHOCHBIX c10sx AG, B 03epax u BOJOXpa-
Huumax ASy, B peuHbIX pycaax AS, B AeqHuKaX ASg U B CHEXXHOM Io-
KpoBe ASs,. YpaBHeHHe BOAHOro GajiaHca IPH 3TOM NPHHHMAET BHJ

P+Qs1+Qu1—'E—Qso—Qua“‘\AM*AG“ASL’_ASch;-ASgl_‘
Sn*'f)=0: : (3)

rie Qs; — mepeGpocKa NMOBEPXHOCTHHIX BOJ M3 APYrux GacceiHOB.

2.3 OcobeHHocTH ypaBHeHHH BoJHOro 6ajaHca
32 pas/HuHbie HHTEPBANL BPEMEHH

Boguntit Gajanc MOXHO paccyuTaTb 3a JIOGOH HHTepBaJI BpeMelm
PasnnyaloT cpexHue MHOroseTHHe BOJAHBIE GanaHChl H 6anaHCH 3a KOH-
KpeTHble NEpPUOAbl (3a OTHENBbHBIA TrOJ, CE30H, MECHIL HJIH HECKOJbKO
nueit). Takue OGanaHchl HHOTa Ha3bIBAIOT TEKYHIMMH HJIM ONepaTHBHLIMH
BoxHeIMH OanancaMu, BozHobasaHCOBHIE pacueThl 3a MHOTOJIETHHE M- 3a
KOHKpETHbIE IIePHORLI HMEIOT CBOM OCOOEHHOCTH,

Cpenune MHOTOJIETHHE BOJHBIE GaaHChl 0GHIUHO COCTABJIAIOT 3a FOJO-
BOH IMKJI (3a KaJeHJapHBIH WM THAPOJOTHYECKHH TOA), XOTS HX MOXKHO
PaccyuTHIBATh U 3a JI000H CE30H MJIH MECHI.

Cocrap/leHHe CpPeTHMX MHOTOJETHHX GalaHCOB 32 rox npeacTaBser
coboii Haubouee IPOCTYI0 3ajady, TaK KaK IPU STOM MOKHO HE YUYHThI-
BaTh MU3MEHEHHA 3amacoB BJard B GacceiiHe AS, u3MepeHHe H OLEHKA KO-
TOPHIX BHI3BIBaeT HauOOJbIIHMEe TPYLHOCTH. B TeueHme MHOroJeTHEro ne-
pHOZA IONOXKHUTENbHBE H OTPUIATENbHEIE H3MEHEHHNS 3anacoB BOJI, NPO-
HCXOJSLIME B OTAEJbHbIE IOJBl, B3aUMHO KOMIIEHCHPYIOTCA M HX BEJUUYHHY
B KOHLe MHOrOJIETHErO pPacyeTHOTO NepPHOJa MOXKHO IPHPaBHATbH HYJIO.

OGpaTHoe mnoJIOXKEeHHE MMeeT MecTO IpH pacyeTax BOAHOro OaJjaHca
3a HeNPOJIO/IKHTE/IbHHE NPOMEXKYTKH BDEMEHH, 32 KOTOPhIe AS=#0. Uem
KOpoue HHTEpBaJ BpEMEHH, 3a KOTOPHIH paccuuThiBaeTcs G6aJsaHc, TeM
Gosblllasi TOYHOCTh Tpebyercs IpH M3MEPEHHH WM pacyeTe 3JeMEHTOB
Gananca, Tem AH(QQepeHUHPOBaHHee NPHXOAMTCA paccMaTpuBath AS,
a OBLMHO ¥ IpyrHe -3jeMeHTH OajaHca, TeM CJOXKHee NOJIy4aeTcs ero
ypaBHeHME M TeM TPyJAHEEe €ro 3aMKHYTb ¢ HauMeHbllell HeBASKOH.

KomnoneHT AS Heo6X0AMMO yUHTHIBATH M IIPH pacyere CPEJAHMX MHO-
TOJIETHHX BOIHBIX 0aJIaHCOB 32 OTHEJbHbBIE CE30HbI HJIM MECSLBL.
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Ypaerenue sodroeo 6aranca

2.4 OcoGeHHOCTH ypaBHeHU# BOAHOro fajaHCa OOBEKTOB
pas3JNyHbIX Pa3MepoB '

Bozaunili GamaHc MOXHO DAacCYHTHBATBH AJs1 OGBEKTOB JIOGHIX pas-
MEpOB.

B 3aBHCHMOCTH OT pa3MepoB OGBEKTa CJOKHOCTL pacuera CyllecT-
BEHHO MeHSIeTCH.

EA¥HCTBEHHBIM NPHPOLHBEIM Oﬁ'beK’I‘OM A7 KOTOPOrO IO Mepe YBEJH-
YeHHS ero pasMepoB pacyeThl BOAHOTO OajaHca yNpOWLaKTCs, a TOUYHOCTb
HX yBeJHUYHBaeTcs, SABJSETCS PeuHoll OacceliH. DTO CBA3aHO C TeM, 4TO
ueM MeHbLle IWVIOIAnnL OGaccefHa, TeM 6oJee CJAOKHBIM HPEICTaBJSETCS
€ro BOAHHI Gajanc ¥ TeM OOJbLINH Bec B €ro BOAHOM OaJiaHCe HMEIOT
TPYAHOYUYHTHIBaeMble cOcCTaB/AsIolHe OaJsiaHca, Kak, HalpuMep, NOA3eM-
HBIH BOZOOOMEH CO CMEeXHEIMH OaccefilHaMH, aKKyMyJaLus BOAH B 03e-
pax, BOZOXpaHHuJIHIIaX, 60JOTaX, JeJHHKaX, a TaK¥e JAHHAMHKa BOAHOrO
GajaHca JIecoB, OPOLIaeMbIX M OCYHIaeMHIX 3eMeab. C yBeJHUeHHeM ILIO-
Iagd peuyHoro OacceliHa BJHSHHE 3THX (AKTOPOB INOCTENEHHO YMEHb-
IIAeTCd ¥ MOXKET B KOHIE KOHIOB CTaTh NPeHEOPERMMO MabIM.

Pacuer Bomnoro GasaHca o3ep, BoAOXpaHHJuL, 6o0J0T, 6GacceilHOB
[OJA3EMHBEIX BOJ, TODHOJENHHKOBHIX OacCEeHHOB YCIOXKHAETCS IO Mepe
yBeNMUEHUs HX IJIOmAJH. IDTO CBA3AHO C COOTBETCTBYIOIMM BO3pacTa-
HHeM TeXHHUYECKHX TPYIHOCTEH TOYHOr0 H3MEpPEHHS U pacyeTa MHOTHX
CYIIECTBEHHBIX 5JIEMEHTOB - fasanca KPymHHX O0beKTOB, HanpuUMep, GOKO-
BOH MPHTOYHOCTH M H3MEHEHHH 3aIacOB BOJLI B KPYMHBIX 03€pax H BOJO-
XpaHHJIMLIAaX, OCAJKOB, BHIIAJAIOMHX Ha HX 3€pKaJso, U T. [I.

2.5 3aMBIKaHHe ypaBHEHHs BOLHOro 0ajlanca

B nensix 3aMblKaHHs ypaBHEHHS BOXHOro 0ajaHca BCe €ro 3JeMEeHTH
JNOMXKHB OBITH [0 BO3MOXKHOCTH H3MEDEHB! WJH PACCYATAHBEI HE3aBUCH-
MBIMH APYT OT Apyra Merojamu. MsMepeHHs M pacugThl 3/1€eMEHTOB BOA-
HOro OaJsiaHca MNpPOH3BOJATCS B JI060M CJydae ¢ HEKOTOPOH NOrpeIHo-
CTbIO, 06YCIOBJIEHHON HECOBEpPIIEHCTBOM METOJOB H3MEpPEHHUH H pPacueToB.
[TosToMy ypaBHeHHe BOAHOTO OaslaHCa, JlaKe €cJH BCE ero 3JeMEeHTHl H3-
MEpPEeHBl HJIU paccunuTaHbl He3aBHCHMBIMH METOILaMHu, OOLIYHO HE 3aMBbl-
Kaerca (ue Gamancupyercs). HeBsiska n ompenensiercss KakK OCTaTOYHBIH
YjieH ypaBHEHHsI BOAHOro OasnaHca W BRJIOUaeT B cebs omubxu onpenede-
HHsl OT/EJbHBIX €rd 9JeMEHTOB, a TaKKe HEYYTEHHBIE ypaBHEHHEM 3Jie-
MeHTH., MaJsasg Be/JHYHMHA 1] yKasbiBaeT Ha cO0ajaHCHPOBAHHE BOJHOTO
6ananca.

Econ xaxol-n1u6o sjeMeHT GajaHca HEBO3MOXKHO NOJNYYUTh NYTEM He-
NOCPEACTBEHHOTO H3MEPEHHS HJM pacyera, OH MOXKET OHITb ONpeesied U3
ypaBHeHHst BOAHOro 6ajsaHca KaKk OCTaTOYHBIH UJeH; B TaKOM clayiae OH
BKJIOYaeT TaKXe U HeBA3Ky OajaHca, KOTOpas MOXKeT ObiThb Jaxe
fosblie, yeM 3HaUEHHE 3TOTO 3JEMEeHTa. -

Sror IpHEM, KaK H3BECTHO, IPUMEHSETCA B TMAPOJOTHH TOTAa, KOrja
10 HM3MEpPeHHbLIM 3HAUEHHSM OJIHOI'O 3JIeMEeHTa OIpefesioTCs 3HAUYeHMS
JPyroro 3JeMeHTa C IOMOIIbI0 IMIHUPHYECKHX HJH MOJYIMIHPHUECKHX
tdopmyn. PaccunranHas TakuM oOpa3oM BeauymHa Oyner BKJI0YATh
OMHUOKY 3a CYET HECOBEPIUEHCTBa (HOPMYJ W OWHMOKH H3MEpEHHH. ‘

2 Saxas fe i NexwunrpapcHui ‘ 17
TBapoMeTeopo..OTHUECKUA W=7
BUBIHMOTEHA
“J-r 195196 Mancoxtunckak np., 98
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2.6 EQuHMIE U3MEDEHHUS JIEMEHTOB BOAHLIX GaNaHCOB

DJjeMeHTH ypaBHeHHs BOJHOrO OajlaHCa MOTYT GOHITb NpeACTaBJIEHBI
B BUAe cpeiHero 1o OaccéfiHy uJM BOJOEMY CJOS BOAB (MM), WJIH
B Bune o6bema (M3), mam pacxoma (M%/c). Ilocnennss ¢opma BhIpake-
HHS yAOOGHA AJsT MHOTHX BOJOXO3SfICTBEHHBIX PacueTOB.

Iockospky cocraBjieHue BOAHOTO Oasanca OOBLIYHO HAUMHAETCH C pac-
4eTa CPeZHHX TI0 0acCeliHy OCaiKoB, TO ApyrHe KOMIIOHEHTH! OGBIYHO BHI-
paxaioTcd TaKXe B BHAE CJOsA. B pekoMeHAyeMBIX €IMHHIAX NEePEeBOJ
cnosi B 00beM mpeicTaBasieTCsd JOBOJIBHO NMPOCTHIM, HallPHMEp:

V=1000AS, - )
rie S—sanac BOjB, BHIPAXKEHHBIH B BHJe, cpefHero ciaos (Mm); V—

TOT Ke 3amac BOJbI, BhIpameHHHI B BHAe o6beMa (M%); A — miowans
Gaccefina mam BojoeMa (km?).



3. METOJIbl PACUETA OCHOBHbIX SJIEMEHTOB
BOJHOT'O BAJIAHCA R

3.1 Hcxonuble MaTepuasinl

UcxomnpiMuy MaTepHajdaMy AJsT PacueTOB SJEMEHTOB BOAHOTO GaJjiaHca
peuHblx 6acCcefHOB 3a MHOTOJICTHHI NEPHOJ, SBJSIOTCS HaOMIONEHHST CETH
CTaHIHUH 3a OCaZikaMu M cTOKOM. [laHHBIe yKasaHHBHIX HabuaiofeHuil my6-
JINKYIOTCSI B BHJE THAPOJIOTHYECKHX H METEOPOJOIMYECKHX €XKErOJHHUKOB,
G1o/JIeTeHN U IPYTUX H3JAHUI.

Has cocraBiernst BOZHOTO OaJjiaHca 3a OTAENbHBIE TONB], CE30HH,
MeCSIIB ‘ IOTIONHUTENbHO TPebyIoTcs HaHHbIe 06 M3MEHEHHH 3a0acoB BJATH
B Gaccefine. DTu NaHHbIE OHPENENSIOTCS MO pesyJbTaraM HabJIoJeHHH 3a
BJI2XKHOCTBIO NMOYBHI, 38 KOJIE€GaHUSAMH YPOBHA BOAH Ha 0O3epax, 3a KoJe-
6aHHAMH YPOBHS IIOJISBMHI:IX BOX B CKBaXHHAX, IO CHErOMEpHHIM
CBEMKaM.

Hast pacueToB BOAHOTO 6a.naﬂca HeBOJIbINX TEPPUTOPUEl €O crenudH-
4ecKoll CTPYKTypoll 6asaHca (TOPHOJNEAHHKOBHIX GacceliHOB, JIECHBIX Mac-
CHMBOB, OpOIIaeMbIX 3€MeJib U T. 1. ) B GOJBLUIMHCTBE CJIyuaeB HEOOXOLUMO
OpraHM30BaTh CIELHaJbHble HaOMONEeHHd 10 0co0oil mporpamMMe, HanpH-
Mep 3a TasHHEM JIEJIHHKOB, NEPEXBATOM OCaJKOB APEBECHOH pacTHUTelb-
HOCTBIO, BJ2XKHOCTBIO 30HBl aspaliy H T. .

Hasa pacuera ucnapeHHs HeoOXOHNMMB! JaHHBIE HCIAapPHTENbHBIX yCTa-
HOBOK H-JaHHble HaOJ/IONEHHI MeTeOPOJOrHYeCKHX CTaHIHMH 3a TeMnepa-

TYPOfi W BJaXHOCTbIO BO3KYXa, CKOPOCTbIO BeTpa, 0G/IauHOCTBIO H COM-

HEYHOM pamaunen.

3.1.1 Kapte u a’r.nacr:&

Ilpu oTcyTcTBHEM - MMM HEJOCTATOMHOCTH AAHHBIX HaGJIOZEHHE 32
ocajlKaMH, CTOKOM HJIH HCIapeHHeM B HEKOTOPHIX CJyyasx MOTYT OKa-
3aThCsl TIOJIE3HBIMU PErMOHAJbHBIE KAPTH M ATJACH CPEJHHX MHOTOJETHHX
3HAYEHHH 3THX 3JeMeHTOB 6anauca [116, 58, 179, 127, 146, 147]. Tlo Ta-
KM KapTdM, [OCTPOEHHLIM B H30JHHHUAX, CPEIHME 3HAUYECHUS OCALKOB,
CTOKa MJIH HCHapeHHs AJA JIOOBIX TEPPHUTOPUH JIEFKO ONPEAENHTb MyTEM
IIaHYMETPHUPOBAHHUS. .

O6 ocHOBaX METOIMKH COCTaBJIEHHSl TAKHX KapT YNOMHHAETCs B pas-
nenax 3.2.3.1, 3.3.4 u 3.4.4. 3xech xe HEOOXOMMO OTMETHTb, UTO AJS
Bonuoﬁanaﬂconux Lesefl  KapThl HOPM TOXOBHIX OCAIKOB, HCIApPEHHS U
CTOKa HOJIAKHEBI OLITh YBSI3aHBI MeXJy co6ofl, T. €. PasHOCTb OCaAKOB, HC-

IapeHusa B CTOKa, ONPENENECHHBIX 110 COOTBETCTBYIOIIUM Kapram HU3OJUHUN

IJIsl AAHHOTO peyHoro GaccefHa, MOJIKHA PaBHATBCS HYJIO B COOTBETCT-
BHM ¢ YPaBHEHHEM Bozmoro 6aJIcha peuHoro Gaccefina 3a MHorOJIeTHnH
nepuox [58]

P—E—Q=0. . S (5)
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VBa3ka Tpex KapT IPOM3BOJAUTCS HCXOAS U3 OUEHKM CTeneHM HaNexX-
HOCTH Kaxkgoi u3 HuX. OGHUHO HamboJsiee HaLeXKHOHN sIBJAsSETCS KapTa
CTOKa (3a MCKJIOUEHHEM apHIHBIX o6/acTell ¢ BpeMeHHBIMH BOJZOTOKaMH),
IOCKOJIbKY JaHHBIE ITIO CTOKY B JI0G0OM CTBOpE KakK Obl aBTOMATHYECKH
CYMMHDYIOT CTOK co Bcero OaccefiHa. [1oaToMy OOGRIUHO mMOJB3YIOTCS
HMEHHO 3TOH KapTOH JJs1 BBeIEHHs] NONPABOK H KOPPEKTHPOBOK KapT
OCajKOB H chape}mﬂ ¢ UeJabl uX yBA3KH [116],

3.2 Ocaggu
3.2.1 O6uiue noJOKEHHS

ATtmocthepHble .0CafKH ABJSIOTCS OOBIYHO €JIHHCTBEHHBIM HCTOYHHKOM
nocrynJ/ieHust Baaru Ha cymy. [fostomy TouHOCTB H3MEPeHHs M pacyera
KOJIHYeCcTBa BhHINAJAIOIHX OCaJAKOB B 3HAYHMTEJBHOH Mepe onpe)lemeT
HaJIeKHOCTb BCEX BOAHOOA/aHCOBBIX PaCUETOB. - -

CpelHee KOJHYECTBO OCAJKOB, BHINAJAIOUIHX B PEYHOM Gacceiine HiH
Ha /060l OpPYrofl TEPPHTODHH, YCTAHAB/IMBAETCs IO AAHHBIM HabJIOe-
HHE OCaJIKOMEPOB, PACIIOJOXKEHHEIX B IIpelesiaX H3yuaeMOH TEPPHTOPHH.
- MlHorpa, npu HeZOCTATOYHOCTH YHCJA OCAJKOMEPOB Ha BOXOcOOpE, B Ie-
JAX- YTOUHEHHs] pacyeTa OCAaAKOB HCIIOJAb3YIOT IOMOJHHTEJBHO AAHHBIE
0CaZIKOMEPOB, PACHOJOKEHHLIX B NpHJeramiiux pafionax. Uem xopoue
IIEPHOJI, 3a KOTOPhIl PACCYMTHIBAETCA BOAHBIH GaJiaHC, TeM Tylle NOJIKHA
6LITh OCALKOMEPHAS CETb.

OcaxoMepHble IyHKTEL, HCIOJb3yeMble [JIsi BOLHOGAJaHCOBEIX pac-
YeTOB, JOJIKHBI  COOTBETCTBOBATb OOBIYHBIM TpPeGOBAHUAM, - KOTOpbIE
NPENbABIAIOTCH K OCaAKOMEDHBIM IYHKTaM K/IHMATOJIOTHYECKOH M THA- -
poMmeteopoJiornueckos ceru [176, 178]. [las pacuera cpeaHHX MHOroJser-
HUX BOJXHBIX 0aJiaHCOB HCHOJb3YIOT MHOTOJETHHE PsSAbl HaOJIOZeHH! 3a
ocankaMu (mopsizka 25—50 ser). [asi BOCCTAHOBJEHHS NIPOIYCKOB
B HabaiofeHusx HeOOXOAMMO CTPOHTh TIpaduuecKue CBS3H HAHHBIX Ha-
6JI0IeHUNl Ha COCeJHHX CTAHIMSX WJH I0Jb30BATbCS MeTOEOM KoppeJas-
nuu [116, 127, 135, 65, 68, 74, 56, 57].

Ilpu omnpenenenun . cpeHEro KOJWYECTBA OCAAKOB [/l TEPPHTODHH
UM BOLOEMa BO3HHKAIOT JBe 3aJavH: IepBas — 3TO ONpefeJieHHe HCTHH-
HOTO KOJIHYECTBA OCAJKOB B IIyHKTe HabjiofeHuil (B TOuke) H BTOpAs —
IpaBUJIbHOE ONIpeje/eHHe. CPEAHero CJI0sf 0cajkKoB Ha H3ydaeMOH Teppu-
TOPHUY 1O AAHHEIM HaGJIOACHUH B OTHAENbHBIX MYHKTaX.

- 3.2.2 VaMepenue 0CafkoB B TOUKE H BBEJEHHE MONPABOK
K M3MEPEeHHBIM 0CaIKaM ‘

Kak usBecTHO, npuMeHsieMble B HACTOsIIIee BPEMSI HA CETH METeOpOoJo-
THYECKHX CTaHIHUH OCaAKOMEPH He YUHTHIBAIOT BCErO KOJHYECTBa BhINA-
HalOluX OCajKoB IJaBHBIM 00pasoM B pesy/bTaTe BO3[EHCTBHS Berpa -
Ha ocazkoMep. Ocob6eHHO BEJHK HELOYYeT OCaZKOB, BHIIAZAIOILUX B BUIE
CHEra, KOTOPHIfl JOXOAHT NPH CHUJABHBIX Berpax 1o 100%.

Kpome TOr0, HEKOTOPOE KOJHYECTBO YJOBJEHHBIX OCaZKOMEPOM OCaj-
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KOB TepsieTcs Ha uClapeHue 3a BPeMsi OT Haua/ia BHINAJEHUs OCANKOB [0
MOMEHTa MX H3MepeHHs, a TaKXe Ha CMauHBaHHe BeJpa oOcajKoMepa
IPH Ka¥XJIOM BHIIAJEHHH OCafKOB H KaXKJOM HX H3MEPEHHH U OCOGEHHO
0Py BHINAJeHWH ocaikoB B Buae Mopocu. IIpm wacteix Mmopocsmux
Hoxngax ofimpe NOTEPH Ha CMayuBaHHe OLIBAIOT . OYeHb 3HAYNTENb-
HBIMH. ‘

ITosromy mpu cocraBieHHH BOAHBIX 6asaHCOB CpelHHE 3HAYEHHS aT-
Moc(epHBIX OCaAKOB MAJs GaccefHOB MM BOLOEMAa JOJXKHB PaCCUMTHI-
BaTbCs 10 JAHHBLIM, MCIPABJIEHHBIM TONpPaBKaMH, KOTOpHE KOMIEHCH-
PYIOT -cHCTEMAaTHUeCKHe NOrpelIHoCTH ocaixomepos [16, 17, 46, 47, 153,
154]. B omsOM u3 mOCHeAHAX HOKyMeHTOB:[179] TNONpaBKy Ha JeHcTBHE
BeTpa olleHuBalOTCA B cpeanem B 10—15% mas moxaesr u 40-—60% nas
cHera. Takue nonpaBku Guin nojyuyeHsl B CCCP a5 ocagkoMepoB IwLio-
magpio 200 cM?, yCTaHOBJEHHHIX Ha Beicore 2 M Haj nousoil. Ilo Hop-
neHcony [116], morpemHOCTH H3MepeHHs TPOIHYECKUX JHBHEH He INpeBbl-
maior o6byHo 5%. OKcnepuMeHTasNbHBIE HCCIAELOBAHUS, NPOBENEHHBIE
B CCCP {51], nokasasu, 4YTO NMOTEPH Ha CMayUBaHHE COCTABJISIOT MpPH-
mepHo 0,2 MM Ha ofHO H3MepeHMe aJg xunkux u 0,1 MM aiaa TBepjBHIX
0CaJIKOB, 4 TIOTEPH Ha HCnapeHHe (B 3aBUCHMOCTH OT KOHCTPYKLHH JOXK-
JIEMepHOTO COCy[a M TeMIEepaTypsl BO3AyXa) MOTYT COCTaBAATb o 6%
CYMMBbl OC2/IKOB, BHINIABINHX 33 TEIJIBIE CE30H.

IMonpapky pmis NpHBeleHHs H3MEPEHHBIX XKMIKHX OCAJKOB K HCTHH-
HBIM OTpeNeNsIoTcA IIyTeM CpaBHEHHd DPe3yJbTaTOB NapajiieIbHBIX Ha-
6aroneHnii Mo ocazKkoMepaM M HazeMHBHIM JOXKJeMepaM, YCTaHOBJIEHHBIM
B 3aIIMINEHHHIX OT BeTPa MeCTax Ha YPOBHE NOBEPXHOCTH 3eMJIH C yCTpa-
HeHHeM IPHYHH Da3OpHISTHBAHMs KameJb JOXKAsi INPH TONANaHHH nx
B OCaJKOMep.

TlonpaBku 15 CHEMHBIX OCaJKOB 3HMHEr0 MEPHOLA ONPENESIOTCS
TAaKXe 10 NaHHBIM NapaJJieJbHHX H3MEePeHHH UX 0CaJKOMEPAaMHM, PAaclo-
JIOXXEHHBIMY B OTKPHITHIX M 3alIUIIEeHHEIX MecTaxX (HaOpHMep, B JIHCTBEH-
HOM Jiecy MJM Ha JIeCHOH NOJIgHe), WM NyTeM CpaBHEHHS AAHHHIX [0
OCafikoMepaM ¢ DIpHpalleHHeM CHero3amnacoB, ONpefeseHHbIX 3a Ge30T-
TeneJbHbLIE NEPUOABI O JeTaJbHbIM CHEroCheMKaM.

3.2.3 Briunciienne CpefHEro KOJAUYECTBA OCALKOB JJIsl IJIONA (K

Cpennne KOMHYECTBA OCALKOB JJIsi DPeYHBIX 0AcCEiHOB M aIMHHHCTPA-
THBHBIX 06/1acTell NIPH OTHOCHTENbHO PABHOMEPHOM PACHOJOKEHHH OCaj-
KOMEDHBIX CTaHIHH, a TakkKe IPH MaJblX PasJHYHAX KOJHYeCTBA Ocajl-
KOB 110 TEPPHTOPHH BLIUHCIAIOTCS KAK CPeHee apHQMETHYECKOe H3 IO-
KasaHull BCeX 0CaJKOMEPHbIX CTaHunn, T. €.

P IEPz, o - 6

i=1

rie P— c‘pemme MeCsyHble WJIH TOJOBHIE CYMMBI OCaikKOB B JaHHOM Gac-
celine WM ;LaHHoﬁ obnacry; P;— cpelHHe MeCSAYHbIe HJIH TOJOBHE CYMMB
0CaJKOB Ha {-TO# CTAHIHHM; A — YHCJO CTAHUMH, HCIOJb3YEMBIX NPH pac-
HeTe CPeNHero KOJHYECTBA OCa/iKOB,
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[Tpn HepaBHOMEpPHOM DPACHOJIOXKEHHH OCAaAKOMEPHBIX NYHKTOB Ha Tep-
PHTODHHE OCAJIKH BLIYHCJIAIOTCS METOJIOM: CPEIHEr0 B3BEMIEHHOTO U3 MOKa-
3aHui MeTeoponomqecxﬂx crammn T. €.

P._—Z Pa, - @)

1—1 2 :

rfie a;~—- NJOWaAb, HA KOTODYIO PAaCHPOCTPAHAIOTCS OCAILKH, Hsmepe}mme

Ha i-TOJ CTAHIMM WM OCAJKOMEDHOM NYHKTE, KOTOpas NpejroJjaraercs

penpesentatusHol; A= a; — mJomaab peuHoro Gaccefina uiau obaacr.

IInomane a; TATOTEIOUIYIO K NAHHOH CTAHIHUY, MOXHO ONpPENEJHTh IO
KapTe CEeTH CTaHIMi, HanpuMep, MetonoMm Tuccena [127, 104].

3.2.3.1 Kaprel usoruer

Hpyrum cnoco6oM ONpelesNeHHs] CPeIHEro KOJHYecTBa OCajfKOB IO
Gaccefiny sIBJs€TCS HCIOJb30BaHHE METOXA H30THET. 3HauyeHHs OCaJKOB
(c BBeJICHHEIMH TONPABKAMM) IO KaXKMOH CTaHIMH HAHOCATCS Ha KapTy
M TO HUM TPOBONATCS H3OJHHHH CJIOS OCA[KOB (M3OTHETH) C Y4ETOM
peabedha ¥ IVIIOBHOrPadHYECKOTO I'PajMeHTa B rOPHHIX pakonax [116, 179]
Uurepsansl MeXJy H30THETaMH JNOJIKHBL OBITh He MeHee cpenuen
OomU6GKY HHTEPIONALNH. ‘

Tak Kak cTaHIAapPTHOE OTKJIOHEHHE YBEJHUYHBAETCH C YBEJHYECHHEM
OCaJIKOB, B -pailoHax ¢ gpKo BEIPAXKEHHDBIM peabedom p‘accmﬁme MEXIY
H30JIMHHSIME YBEJHYHBAETCST C BBICOTOH B reOMETPHYECKOH IPOTPECCHH.

BMO [179] peromenzyer, 4TOGH ‘KapTH cpe,uunx TOIOBLIX OCaJKOB
B Macmrabe 1 : 5000000 umenn usoausuu 100, 200, ..., 800, 1000, .
1600, 2000, ..., 3200, 4000 mMmM. '

3.2.4 Oco6eHHOCTH H3MEDEHHs 0CaNKOB Han Bozmon nosepxnoc*rbto
‘¥ B JIECHBIX MaccHBax :

H3mepeHns: ocaikoB Haf, Bonﬂoﬁ MIOBEPXHOCTHIO H B JIECHBIX- MACCHBAX
HMEIOT HEKOTOPYIO CHeLH(UKY H [OITOMY 'rpeéyxoT JOTONHUTEABHBIX 110~
SICHEHHH,

Ilpu pacuerax ocajxoB, BHINAJAIOMIKX Ha TOBEPXHOCTh 03€P H BOJAO-
XpaHHJIHIL, HeOGX0OUMO VYHUTHIBATh, YTO BCJENCTBHE 3aTyXaHHWs Hajl BO-
JOH BOCXOMSNIUX TOKOB BO3NYXa, CNOCOGCTBYIOIIHX 00pAa30BAHHIO MECT-
HBIX KOHBEKTHBHEIX OCAaIKOB, HA BOAHYIO IIOBEPXHOCTb, PaBHO Kak H Ha
OTKPHITHIE TIOCKHE OCTPOBA H noGepeKbst BOLOEMOB, OCAIKOB BHIANAeT
MeHbllle, 4eM Ha Cylly B npubpexHol o6aacru. Tak, Hanpumep, Ha IJO-
CKHX OCTPOBax KPYNHHIX BOJOEMOB OCAaJKOB BhIIANaeT 3a roj Ha 15—

259 wmenblue, ueM Ha Geperax {112, 103].

Jns yueTa yMeHbLIEHHS OCAJKOB IO aKBATOPHH 0O3ep H BOlIOXpaHI/I-
Jum, JOXAEMEPHBIE NYHKTH pPAacloJararTcs He TOJbKO MO nepn@epym
BOJOEMOB, HO M B yHajieHHH OT Oepera Ha OCTPOBAX M HA MIABYYHX
MasiKax.

Jlnst n3Mepenus ocajiKoB, BHINAAAIOMHKX Ha JecHoft Maccus [27], ocan-
KOMepHble PUOOPH YCTAHABIHBAIOTCS HA JIECHBIX TOJAsHaX. JlecHble mo-
JSIHBL BCAENCTBHE aspoauHaMuueckoro 3 (dexra HHOTAA HCKAKAIOT.YCa0-
BUs BHINAJEHHS OCAAKOB, OCOOEHHO CHEXHBIX M, KaK NPaBH/IO, YBEJIHYH-
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BAalOT HX KOJMYECTBO MO CPaBHEHHIO C OCaAKaMH, BHIANAIOMIUMH
B secHoM MaccuBe. ITosToMy OCajKOMEpEl YCTAHABJHBAIOTCS Ha JIECHBIX
NOJIsTHAX Tak, YTOGH YroJ 3aKPHTOCTH TOPH3OHTA ! 0CaIKOMEPHOro mpH-
fopa, HaXOAAUIerocsi B EHTPe MOJIsIHE, Obl1 B mpenesax 30—50° B xBoii-
HOM Jiecy u 70—80° B mucrBenHoM [34].

st ompeneseHuss MECAYHBIX CYMM CHEXHBIX OCAaJKOB NOJ HOJIOTOM
Jleca, KpoMe OCaJKOMEpHBIX Haémoznenun MoryT BBITD HCTIONIb30BAHbL
JaHHBle CHETOMEPHHIX CBHEMOK [28]

3.3 Peunoit cTok
3.3.1 Hopma croka u BEI6Op pacueTHOro neprona
OCHOBHO!I XapaKTePHUCTHKON BOJHEIX PECYPCOB peK Kakoi-nu6o Tep-

PHTOPHE SBJSETCS CPEIHHMI MHOTOJETHHH DacXOX BOAb, T. € HOpMa
ctoka. TOUHOCTL ee ONpEsieseHHs 3aBHCUT OT TOYHOCTH NMOACYETA CTOKaA,

CTENeHH €ro- M3MEeHUYHMBOCTH (KoJeOGaHHil), NMPOLOJNKHTEJbHOCTH NEepHOAA

HaOMIONEeHN# U OT TYCTOTHl ceTH craHuui [178, 166, 31].

Hopma cToka — cpenHee apudpmeTnueckoe H3 psaa HaGJOIEHHBIX
€ro BeJHYHH — ABJSETCS CTATHCTHYeCKHM noHaTtveM. KoseGanusi croxa
BO BpEMeHH HMEIOT, Kak IPaBWI0, AaCHMMeTPHYHOe paclpeleneHue,
B IIpefieie CTpeMslleecss K HOPMaJbHOMY HJM OJHM3KOMY K HeMy pacmpe-
JeJIeHHI0, ¥ MOTYT MCCIeOBAThCS METOXAMHU TeopHH BeposTHOCcTH. HopMma
croxa Q, Koscpqmn‘.ﬂémm Bapuanuu C, u acummerpuu C, SBASIOTCA MNa-
paMeTpaMu KPUBOH pacrnpefesieHusi rOJIOBHIX BEJHYHH CTOKa.

O6si3aTe/IbHBIM YCTIOBHEM IIPU CTAaTHCTHUECKOM 06paboTke MIOOHIX Be-
JUYHH fBJSETCS OJHOPOJHOCTb UJEHOB - paja. IIpHMeHHTeNBHO K CTOKY
3T0 ycsaoBue TpebGyer cobuoqeHus ONTHOPOZHOCTH. (busnxo-reorpadpnue-
ckux (daxTopor (GOPMHPOBAaHUS CTOKAa M BOLOXO3AHCTBEHHOrO HCIOJb30O-
BaHUA PeK.

Hopma cToKa, i, HHaue, CpefiHee 3HaUeHHe rOI0BOrO CTOKA, JOJKHA
ONpelNeNsATLCH 34 NPOAONIKUTEABHE NepHon HalMIofeHnl, BKIIOYAIOHH
B ce6s HECKOJbKO IOJHBIX MHOTOBOJHBIX H MAJIOBOAHBIX LHKJOB KOJe-
6aunit croka, no gopmyie

Q~—-2 Q. | ®)
i=1 : ’

rae Q —HopMa cToka; Q;— rooBOH CTOK 3a i-THIM TOX; 1 -—UHCJO JET
HaGMI0/leHnHt, IPY KOTOPOM nafibHefillee YBENNUEHHE PANA He MEHSIeT I
Masio MEHsieT cpefHeapupmMeTHuecKoe 3Havenue Q,

Bonpoc 0 TOYHOCTH NOACYETa HOPMBI CTOKA ¥ NOJYYAEMHIX NPH 3TOM
CPelHUX KBaJpPaTHUYHLIX OMKOKax paccMOTpeH B paspene 4.2.

Il onpenesienus - CPEAHEro MHOTOJETHENO CTOKA HeOGXOXHM TaKoi
nepuon HaOMOfeHUH, B KOTOPHIl BXOJAWT HPHMEDPHO OAMHAKOBOE HHCJIO
MHOTOBOJHBIX ¥ MAaJIOBOJHBIX IHUKJIOB KoseGaHHH BORHOCTH peku. Ilpu

! Tlox yriioM SaKpHITOCTH TOPHSOHTA MOHUMAETCS YrOJ4 MEXKAY TOPHSOHTAABHOR IO
CKOCTBIO Ha BHCOTe HpPHEMHON yacTy ocanxomepa ¥ HANPAB/CHHEM HA BEPUINHH OKDY-
AKX NONAHY JEPeBbEB.
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9TOM ueM GOJbIle B35ITO 3aKOHUEHHHIX IUKJIOB M3MEHEHHS BOJHOCTH, TEM
MeHbINe OmHOKa ONpejlesNeHHss HOPME CTOKA. B CBSI3M ¢ TeM YTO IUKJIU-
yecKHe Ko0/1e0aHHsl CTOKa PeK, PacHOJOXEHHEIX JAPYr OT Apyra Ha 60Jb-
IINX PACCTOSHUAX, MMEIOT ACHHXPOHHBIN XapakTep, HCIOJNL30OBAHHE €lIV-
HOTO DPacyYeTHOTO NEPHONA NpPH IOCTPOEHHH KapT CTOKa CTAHOBHTCH He-
BO3MOXKHBIM. B 5TOM ciyuae pacueTHHII NEpHOn IS PEK OTHENbHBIX
THAPOJIOTHIECKHX PaOHOB ¢ CHHXPOHHBIMH H3MEHEHHSMH CTOKA CIEAyeT
ONpeNeNsATs ¢ TOMOIIBIC TPEABAPHTENBHOTO TOCTPOEHHUS PasHOCTHBHIX
HHTETPAJbHBIX KPHBBIX CTOKA

ot n upu n=1, 2, 3, ..., e Q u s—cpeJHee ¥ CTaHJapPTHOE OTKJOHe-
uue croka (4, 91, 148].

Ilpu pacuere HOPMEI CTOKa MOMKeT OBITH- HCIOJB30BAHO HECKOJBKO
NPHEMOB HJIH METOJOB B 3aBHCHMOCTH OT: a) HAaJHYUS NJHTEJBHOTO IIe-
puoga Habmonenu#i, 6) HaJIMuMs KOPOTKOro psxa HabOJIONEHHH H
B) NOJHOTO OTCYTCTBHS JIaHHBIX HaBJMIOAEHHH.

3.3.2 Pacuer HOpMEI CTOKa NIPH HaJWUHH HAGJIOJEHHH

ITpu Haauuuy THAPOMETPHYECKHX AAHHBIX 32 JOCTATOYHO HPOAOJNKH-
TeJNbHBII IPOMEKYTOK BPEeMEHH, BKIOUAlOMmull B ce6sl He MeHee IBYX-Tpex
UUKJOB KoJeGaHHi BOIHOCTH, HOpMa CTOKAa ONpPENeNseTcss Kak cperHee
apudMeTHUeCKOe U3 BCero psna mabmonenuit, [Ipu naurensnoctu wabmo-
neunit mopsarga 50—60 et u Gosee RS OLEHKH HOPMBI CTOKa MOIKHO -
NPHUHATh CpefHee 3HAYeHHe CTOKa M3 BCero psana HabJaiojeHul 6e3 yuera
LHUKAUYECKHX KoJeOauus.

IIpn omnperneseHnM HOPMBI CTOKa IO KOPOTKOMY pPSiny HaOJiofeHHi
(nopsinka 10 JjeT W MeHee) MoxeT OBITb JONyLIeHa 3HAUHTEJIbHAS
omn6ka. BHay 3Toro HeoGXomuMo yiJguHeHHe paxa. Huas stoft mesau
HCTIO/Ib3YIOTCS MHOTOJICTHHE PS/B HAGMIOAEHH [0 COCEHUM ‘H3YUEHHBIM
pekaM, HaxOAAUIMMCS B aHAJOTHYHHIX (DH3UKO-TeorpadHyecKux yoJjIo-
usx. sl yIJIMHEHHs] KOPOTKHX PSA0B HEOOXOZHMO HaJHYHE JOCTATOUHO
TECHO! CBSI3M MEXJY T'OJOBLIMH 3HAUEHHSMH CTOKa JAaHHOTO U ONOPHOr'O
nyHkra (CTBOpa) C JJHMHHBIM PsiaoM HaOmiofeHuil. Y AJHHEHHE KOPOTKOrO
psilla MOXKHO IPOM3BOAMUTL TpadMUECKHM M aHAJHUTHYECKUM CIOCODaMH.
IMepBHit cnocof saBasiercs: Gojee NPEeANOYTHTENBHEIM, TaK KaK HarJisgHO
TOKAa3HBAET XapaKTep M TECHOTY CBSI3H. ‘

3.3.2.1 Tpaduueckuir cnocod |

ITpu xOpoTKHX psifiax TPUBEJEHHE K HOPMe OCYLIECTBJSIETCA IO Ipa-
¢duueckoil cBS3H, NOCTPOEHHON 3a 06mufl neproa HaOMIONEHUI HA JaHHOH
peKe ¥ B OTIOPHOM IYHKTe (pexe aganore). CBsI3W TOJOBBIX 3HauUeHUH
'CTOKa MOTYT OBITh NPSIMOJMHEHHBIMH H KpPHBOJMHEHHBIMH. Kpusonuuei-
HbIE CBSI3H HCIOJB3YIOTCA B CJAydasiX, €CJH YCTaHOBJIEHO, YTO OHH 00bAC-
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HAOTCA HeCJIy‘—IaI/IHI:IM pacrnoJIOXKeHHeM TOUYEK, a Pa3JyH4YHeEM KoJebanui

CTOKa B OGOHX CpPaBHMBAaeMbIX NYHKTaX..

Hawu6osee wacTo NpPHMEHSIOTCS INPSMOJHHEHHBIE CBS3H. Hpﬁ 3TOM
TOYKH JOJKHBI DPABHOMEPHO PACHOJAaraThesl o o6e CTOPOHB! JIHHHH CBSI3H.
Bosee onpeleneHHOe HaNpaBJeHME JHHHH CBSI3H MOXKeT OHITh NMOJYYEHO
IyTeM LPOBEJEHHSI €€ 10 PaBHOOOECIEYEHHBIM 3HAYEHHSM TOJOBOTO
CTOKa, T. €. 10 BEJIHYHHAM, HMEIOIIUM OJMHAKOBYIO BEDOATHOCTL NOSIBJE-
HMS 34 NePHOJ COBMEeCTHHIX HaOmiofeHH#l B obomx nyHkrax. ITocTpoenue
CBfI3Y DaBHOOGECTICUEHHHIX BEJHUMH AONYCTHMO TOJBKO IPH HaNHYHH
CHHXPOHHBIX KOJie0aHH IOIOBOIO CTOKA.

JIHHHY CBSI3M MPOXOMST uepes3 HauaJdo KOOPAMHAT B TOM CJyuae, Korma
K03 GHUUMEHTE BapHallud TOLOBOIO CTOKa B OOOHX NYyHKTAaX NPHUMEPHO
paBupl. I'paduku CBsI3M CYMTAIOTCS YAOBJETBODHTEJNbHLIMH NPH HaJHYHH
Ha HHX He MeHee 8—10 COOTBETCTBEHHEIX TOUYEK M HOCTATOYHO TECHOH
CBSI3H, OlleHUBaeMOll koadduiuenToM Koppeasuuy, pasasim 0,7—0,8 u 6o-
gee. OTKJIOHEHHS! OTAEJbHBIX TOUEK OT JIHHHWH CBSI3H He NOJKHBI IPEBbI-
math 10—15% onpeneneHHOro o Hell 3HAUEHHS CTOKa. XOPOLIHE PE3YJib-
TaTel GYAyT NOJyYeHH B TOM cCjydae, ecau rpaduk CBSISH [JOCTaTOUHO
OTHO OOOCHOBAH TOYKAMM B 30HaX MaJOBOAHHX H MHOI‘OBO,ZIHI:IX JIeT
(puc. 1).

Ipy maauuuu npsiMOJIMHEHHOM CBsi3M HODMa CTOKAa B IYHKTE C KODPOT-
KMM PSIIOM OIpEeLensieTcsi HeNOCPEJCTBEHHO TO HOPMe CTOKa INYHKTA
C JJUTENbHBIM DPANOM, 6e3 BOCCTAHOBJIEHMS 3HAUEHHH CTOKAa 3a OTHAENb-
HBI€ TOHHI.

Tlpu Haxuunu KpHBOJIPIHGHHOH CBSI3M BBIYHCJIECHHE HODMBHL CTOKa
JJIst MYHKTA C KOPOTKHM DPSAOM HaOM0feHHH NPOM3BOMUTCH NyTEM OIpe-
JeneHust 10 rpaduKy CBS3M BEJIMYHH CTOKa 3a BCE HEJOCTAIOIIHE TOMHI.
CpenHee 3HaUeHHe ONpENEJSETCS W3 COCTABJAEHHOIO OJHOTO DAZA.

B cayuasx nponyckoB B HaG/II0JEHHSX U DacCEMBAHHSA TOUEK HA Ipa-
duke CBA3H CTOKa CTBOPa C KODOTKHM DSZIOM nHabmofenuii U CTBOpA,
HMelowero GoJiee MOJHBIH psif HAOMIOAEHHH, MOJKHO HMCIONL30BATh METOJ
koppessiuuu [116] uny- ananutuueckuil cnocob (cM. HHUXKe).

3.3.2.2 Apanvuruueckuli cnocob

HPHBQEGHHG CTOKa K MHOTOJETHEMY NEPHOLY OCHOBBIBAECTCA HA Ipen-
TOJIOKEHHNH, UTO JHHHH CBSI3H CTOKA ABYX IYHKTOB INPOXOIAT uepe3 Ha-
YaJjg0o KOOpAHHAT B COOTHOIICHHE BOINHOCTH DPEK 34 PAa3JIMYHBIC NEeDHOAB
BPEMEHH oCcTaeTCs NOCTOAHHBIM,

HopMa cTOKa B NYHKTE C KOPOTKHM PSIOM Ha6nmneﬁnn B 3TOM CJy-

yae paBHA

Q=0Q,, - Qo __, | )
Qan obs
rae Q 1 Qan — HOPMBI CTOKA B JIAHHOM TYHKTe M IYHKTE-aHAJOre; Qobs

1 Qan obs — CPenHHE 3HAYECHHS CTOKA 33 OJHOBPEMEHHBIH KODOTKHH Te-
pHOX HaGMIOLEHHH.

Onpenenenne HopMel cTOKa no ¢opmyse (9) MOXHO TPOM3BOAUTH
B TOM C/yYae, €C/H CPABHHBAEMble PEKH HAXONATCS B ONHOM reorpadu-
YecKOM pailoHe, HMET 6JIH3KH€ O pasMepy IomanH BONOCOOPOB,
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06/1aa10T OTHOCHTENBHO ONHOPOLHON CTENEHBIO 3aperyJHPOBaHHOCTH
cTOKa ¥ OJM3KMMH 3HAUEHHSIMH KO()(HIMEHTOB Baphamuu. B ciyyasx
foJipllioro  pasyauudsg B Ko3aQQHIMeHTaX BapHalnMH TOJOBOTO CTOKa
NPUBOJMMOrO NYHKT4 M IYHKTA-aHaJora MOTYT HMETb MECTO 3HaYHTe/b-
Hbie OIIHGKY B ONpeJeseHUH HOPMEI CTOKA.

Ecan HafiTH aHANOT IO CTOKY JJIsS IYHKTA C KODOTKHM DSIOM HaGio-
JeHW#i He YIaercs, TO YBEJWUHTb 3TOT PN MOXKHO Ha OCHOBE CBSI3H
CTOKa C METEOPOJIOTHYECKHMU 3JleMeHTaMy M B NepPBYI0 Ouepelb ¢ OCai-
gamu. Mcnonp30BaHue HAaHHEIX IO OCajKaM AJsS PacueTOB CTOKa Ompele-
JsleTcsi TEM, YTO BO BCeX CTpaHaX WHCJIO OCAaJKOMEpPHHIX IYHKTOB 3HauM-
TeJpHO GOJibIe, ueM THAPOJOTHUYECKHX CTaHUui, a HabaIOfeHHs 3a
ocajKaMH, Kak NPaBUJO, UMEIOTCS 3a OoJiee AJNUTENLHBIE NEPHOJAH Bpe-
Mertn, TOYHOCTH 3TOTO MeTOfa HEBLICOKA, a npnmeHeHue ero TpeéyeT
60JBIION OCTOPOXKHOCTH.

3.3.3 Pacuer HOpME! CTOKA IIPH OTCYTCTBHH HaGJIOACHHH

ITpuOaHKEHHO OLEHHTh HOPMY CTOKA MOXHO ONHHM H3 CJEAYIOLIHMX
cnoco6oB: 1—mo kapre usoamuufi croka (cm. paspen 3.3.4); 2—mo
MeTONy aHAJOTHH U 3 — [0 YPaBHEHHIO Bop;Horo H TeIoBOro OajaHca.

3.3.3.1 Onpenenenne HOPMBI CTOKA IO KapTe M30JHHHH

KapTh cToKa 1mo3BOJAIOT ONPENENNTb BEJAMYHHY CTOKA, T. €. CPEIHEro
MHOTOJIETHEr0 pacxoja HeusyueHHO! peku. Iljs 3TOTO Ha KapTe MeXmy
H30JHHHSMH -CTOKA NJaHUMETPHDPYIOTCA IJOMALH OTAENbHHX YUYacTKOB
JIAaHHOTO HeH3yuYeHHOro BojocGopa (puc. 2), saTeM mJjomajb YMHOXAIOT
Ha CPeJHMI MOIYJb CTOKA MEXIy STHMH H30JMHHAMH. CyMMa mosyueH-
HBIX IIPOH3BEJIEHHH, pa3fie/leHHAas Ha-INIOIans BORocOOpa, NaeT CpelHe-
B3BeNIEHHOE 3HAUeHHe CTOKA JaHHOro peuHoro Gaccefina. CpepHuH CTOK
AJis Bofloc6opa momansio A BEMHCIASIETEs 110 cbopmyne

Q—~~—- ZazQz, (10)

l'—l

rae Q — ucKOMOe 3HAu€HHEe HOPMBI CTOKa; @; — YacTHas IVIOMIaxb BOXO-
c6opa MeXIy ABYMs CMEXHBIMHM W3OJMHHAMH CO CPEIHHM CIIOEM CTOKa
Q:; n—uMCJI0 YACTHHIX TJIOImajgef.

Cpefiisis OTPEIIHOCTs ONPENENeHHs] HOPMH TONOBOTO CTOKA 10
KapTe JJIsl CPeJHero 6acceitna (5000—50 000 km?) B8 CCCP cocraBiasier
B CeBEDHEX DafiOHaX YMEPEHHBIX MIHPOT OKOJIO 10%, B umeHTpaJbHBIX
pafionax okos0 15% H B IOXKHBEIX 3acCyNIIHBHIX palionHax oxomao 25%.
Ilng Goabmux pexk sTa OWIKHGKA COOTBETCTBEHHO CHHXaeTcs mo 8—10%.

Tlpy HCHONb30BaHUM KapT H30JHHME HJis pacyera CTOKA ¢ PEYHOro
GacceliHa caefyer YUUTHIBATh, UTO 3TH KAPTH OCHOBaHHI I'VIABHHIM 06pa-
30M Ha MHTEPNOJAIMY JAHHHX MO CTOKY. [I03TOMY JJIsi HEKOTOPHIX pato-
HOB KapTH cTOKa 00J1aJlaloT 3HAYMTEJbHON NOrpellHocThio. BBHAY 3TOrO
TIPH MCTOJIb30BAHUK KapThl PEKOMEHAyeTCs y'-II/I’I‘bIBa’I‘b Goaee moONHO TOY-
HOCTh MCXORHBIX JaHHBIX.
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Puc. 2. [Ipumep  onpenesnenus
CPefiHero CToKa IO HU30-
JHHHAM MOZYJS CTOKA.

Jlsst MasdblX pek apHAHOM 30HBI, HEIOJHOCTHIO APEHHPYIOIIHX IT03EM-
HBle BOJBI, HOPMBI CTOK4, CHATBHE ¢ KAPTHl, CYLIECTBEHHO OTJIUYAIOTCS OT
uetuHHBIX BeqnuuH. B CCCP ngs mepexoja OT HOPMBI CTOKa CPeRHUX
PeK K HOpMe CTOKa MaJbiX PeK HCIOJb3YIOTCH PErHOHaJjbHBIE IMOIPaBOY-
Hble KO9()(HIMEHTH, pacCYMTaHHble B 3aBUCHMOCTH OT ILIOWIanuM Gac-
ceflHa U YKJIOHa pexu (puc. 3).

Ilns peKk TOPHBEIX PaflOHOB HCIOJB3YIOTCS JONOJHUTENbHBIE IPAPUKH
(puc. 4), nokasblBalOlIye PETHOHANbHBIE 3ABHCUMOCTH HOPMEI CTOKa ([—
5) ot BbICOTH OacceflHa W SKCIO3HLHUM CKIOHOB., [lonpaBka Ha Bausuue
Kakoro-sufo asoHasbHOro Gaxropa. IJsi MaJbBIX PeK NOMKHA BBOIUTHCS
B BeJIHUMHY HOPMBI, CHATYIO C KapThl, H& OTJIHYME BJAUAKIIEr0o (Paxropa
OT CPEIHEero 3HAUeHHs A/ BOAOCGOPOB, IO KOTOPHIM MPOBOAMJIHCH H30-
JIMHUM HOPMBI CTOKA Ha PACCMATPUBAEMOM y4yacTKe KapThl. |

3.3.3.2 OmnpeneneHne HOPMBI CTOKA II0 METOLY aHAJOTHH

Metopx aHaNOTHH, HCHOJIb3YEMBIH AJId ONpeleseHus HOPMBI CTOKa He-
U3yUEHHBIX BOJOCOOPOB IPH HaJHYUH KapPThl H3OJHHHHE CTOKA, SBJSETCH
BcnioMorateabHbM, On IpuMensieTcs AJs TIpefBapUTENIbHON OIEHKH
HOPMBI TOJIOBOTO CTOKa B paloHax, c¢jabo OCBEHIEHHLIX HaOBJII0JeHUIMHY.

[Ipu BEiGOpe GaccefiHOB-aHAJNOTrOB cienyeT 0co6oe BHUMaHue 06pa-
IMaTh Ha COOTBETCTBHE (aHAJOTHIO) CpaBHHBaeMEIX 6acCedHOB B OTHOIIE-
HUH oOmHOCTH (u3HKO-reorpaduueckux ycaoBuii (pesabed, reoJorTHd,
KJIHMAaT, JTOYBE, PAacCTHTEJbHOCTb), a TaKxe rupporpaduueckux (osep-
HOCTb, TYCTOTA PEYHOH CeTH W AP.) M MOP(OMeTpuYecKHX (NJIOWaAH BO-
J0c60pOB, YKJOHH H AP.) XapaKTepUCTHK.

Jocraroynas o6IHOCTb CpaBHHBAaeMBIX GaccefHOB B OTHOLIEHHH yKa-
3aHHBIX XAPAKTEPHUCTHK JAeT H3BEeCTHOE OCHOBAHHE JIJA IepeHoca CToXa
C HCCHeJOBaHHOTO faccefiHa Ha HeM3yueHHBIH BOJOCOOP.
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Puc. 4. 3aBucuMocTs  CcpenmHero
TOAOBOFO CTOKA OT cpexn-
Heli BHICOTH 0accerina
JJIst PAsJIMUHBEIX palOHOB
Kaskasa.

Ecau HopMa CTOKa M HOPMAa OCAAKOB B HYHKTE C KOPOTKHM DSAOM
HaGJI0leHUH COOTBETCTBEHHO paBHB Q u P, a misa aHanora — Qun U Pan
0 - ‘

Q= Q. | NS

Pan

OTOT MeTOA NO3BOJSIET OLEHHTb B NEPBOM IPUO/IHKEHUH HOPMY CTOKA
Anis cnaGou3yueHHBIX PeK.

3.3.3.3 Onpezenenre HOPMH CTOKA IO yPaBHEHHIO BOJHOIO
u TensioBoro GajaHca

B MaJouccienoBaHHBEIX paioOHAX A8 NPUONHKEHHOH OICHKH HOPMEI
CTOKA CPeZHMX M KPYNHHIX PEK MOKeT ObIThb HCIOJIB30BAHO YDaBHEHHE
BOJIHOro GasnaHca peyHoro 6acceiiHa 11 MHOToJeTHero nepuoja (5), T. e.
HOpDMa CTOKa MOXKeT OBITh OIpejlejleHa II0 Pa3HOCTH OCAaJKOB H HCIape-
Hus. IIpu 3ToM HOpMa IOJOBLHIX OCAKKOB MOXKET OBITh NOJYYEHA U3 KJH-
MaTHUECKHX CHPABOYHHKOB HJIM CHATA C KapThl CPeJHMX MHOTOJIETHHX
(ncnpaBaeHHBIX) oOcankoB. HopMa romosoro ucnapesHusi Moxer OLITb
onpefieieHa 110 YPaBHEHHIO TEIJIOBOro GasiaHca MMM C NMOMOLIBIO CYIIECT-
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BYIOIIMX SMOHPHUYecKuX (opmys (cM. pasien 3.4). Haa manabelx Bopoc6o-

POB ¢ a30HAaJbHBIM CTOKOM 3TOT METOH MOXKET HPHUBECTH K HeBeprIMv

pesyJabTaraMm, HOSTOMy HEXKeJNaTeJbHO paCC‘-II/ITbIBaTI: OCHOBHOIl 3JIEMEHT
THIAPOJIOTAYECKOr0 HHKJA KakK OCTATOUHBIN UJIEH ypaBHeHma BOJHOTO 0Oa-
JlaHca.

3.3.4 Kaprhl usonuHuii cToKa

- Js1 xapakTepHCTHKH pacnpelesieHHs] CTOKa Ha J000H TEPPHUTOPHH U
IJisi pacyeToB CTOKAa, OCOOEHHO B clyuyae, KOI'ZLA HMeercss MHOro Gacceli-
HOB, He OCBEIUEHHBIX THAPOMETPHUECKHMH HaO/IOfCHUSAMH, Lesecool-
PasHO CTPOHTb KapTy H3O0JMHHH CPeIHEro MHOTOJIETHErO IOJI0BOrO CTOKA.
st mocrpoenus KapTel HOPM TOJOBOTC CTOKAa MpeJBapHTENbHO, IO AaH-
HEIM HaGJIONeHu#, BEIUHCASIOTCS HOPMBL CTOKA JJIS1 OTHENbHEIX PEUYHBIX
GaccelinoB. IloaydeHHble naHHElE, B OTJIMYHE OT METEOPOJIOTHUECKHX 3Jle-
MeHTOB (OCalkH, TeMmeparypa H T. A.), OTHOCATCS He K CTaHIMH,
a K UeHTpy TsKecTH BojocGopoB. [ nmpoBeneHHs] H30JMHUE Ha KapTy
HAHOCATCSA THIPOMETPHUECKHE CTBOPH M OKOHTYDUBAIOTCH TIOIIAU BO-
J0c6OpOB; B IEHTPE TAKECTH KaXJOro Bofoc60pa BHINHCHIBaeTCS 3Haue-
HHe HOPMHl cTOKa. Ha Kapre npoBOASTCS IJIaBHblE JMHYH, COSAHMHSIONINE
TOUKH C ONMHAKOBHIMM 3HaUeHUSMH HOPMH cToka. M3onuuum croxa mpo-
BOJATCA C yu4eTOM peibeda H APYIHX (PUSHKO-reorpaduueckux (pakTopos.
B ropamix palioHax BBUAY 3HAUYMTENbHOH HEOZHODOJHOCTH peJbeda us-
MEHEeHUs CTOKa N0 TEPPUTOPUH BE/UKH, H3OJUHHHM HOPMbI CTOKA pHOG-
PETaloT CJIOKHBIA Xapakrep.

Jlns mocTpoeHMs KapT CTOKa OOGBIYHO HCHOJB3YIOT AAHHBIE [0 CpPei-
HHMM peKaM, CTOK KOTOPHIX fIBJSIeTCSl 30HaJbHBIM. JlaHHBlE O MaJbIM pe-
KaM, CTOK KOTOPHIX B CYLIECTBEHHOH Mepe OIpeHeNseTcs MEeCTHEIMH,
a30HaJbHEIME (PaKTOpaMH, a TaKxkKe JaHHbE no OOJBLUIMM peKaM, IpoTe-
KaIUM B HECKOJbKHX reorpaduyeckux 3oHax, HJIs IOCTPOEHHS KapThl
CTOKa He HCToJb3yiorcsl. JlaHHble HaOMIOAeHUH 1O CTOKY Ha OGOJbIIMX BO-
JAoc6opax HCMOJb3YIOTCA JHIIb AJIS KOHTPOJS NPaBHJABHOCTH IOCTPOEHHS
KapThl H3OJUHUA CTOKA.

Ilpu mocTpoeHHH KapT M30JMHHH CTOKAa HAa PABHHHHBIX TePPUTOPHAX
JKeJaTeNbHO INOJb30BATbCsl AAHHBIMU IO PeKaM ¢ HeHapyIIeHHEIM peiKH-

MOM, HMeIOmHuX pasMepsl GacceifiHoB oT 500 g0 50000 kM2, a B TOpPHHEIX

paiionax —He 6osee 500—1000 kM2 B HeKOTOPHIX cilyyasx IpH HerJIy-
GOXOM 3aJieraHHM MOASEMHBIX BOJ HHMXKHHE NPENeNsl 3THX IJIomaiell Mo-
ryT OHTb HM3MEHeHb B MEHbLIIYIO CTOPOHY (HampuMep, Ha paBHHHAaxX J.IO
300 km?, a B ropax mo 100 xm?). JlaHuble O BpeMEHHBLIM BOAOTOKAM HC-
NOJIb30BaTh HEe DPEKOMEHIYeTCs, TaK KaK HepeJKO HX CTOK NpeyMeHbIIeH
3a CUeT HENOJIHOTO JPEeHHPOBAHHS TOASEMHBEIX BOJ.

Hust ydacTkoB KapTel ¢ OTCYTCTBHEM THAPOJOTHUECKHX crammfx
B Buje NPHOJHIKEHHs MOMXHO BOCHOJB30BAThbCSI 3HAUEHHSIMH CTOKAa, BhI-
YHCAEHHBIMH METOJOM BOJHOTO W TEILIOBOro Gajanca, V30/MHHH CTOKa
B 3TOM CJIyuae JOJIKHBEI OBITh NOKAa3aHHBl HAa KapTe NYHKTHPOM.

[TpoBepka NMpPaBHJIBHOCTH NOCTPOEHHUSI H3OJHMHHH CTOKAa OPOM3BOJHTCS
IIIaHMMETPHDOBaHHEM ILIOmIafell MEeXIy H30JHHMSMHE H ONpeAeJeHHeM
cToxa mo dYacTHeIM OacceitHam. Ecam mnpu sToM oOHapyXuBaloTCAd He-
BSI3KH, H30JIHHHH CTOKA CTPOSITCS 3aHOBO. ‘
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[Ipu cocraBiieHMH KapThl CTOKa MacliTal BHIGHDPAETCH B 3aBUCHMOCTH
OT YMCJa NYHKTOB HaOJIOAEHHH ¢ yxkKe H3BECTHOH HOPMOH CTOKa, PaBHO-
MEpPHOCTH HX DacupeleseHHs IO TEPPUTOPHH, TECHOTH CBSISH CTOKa Me-
KAy COCeJHHMH IYHKTaMH, XapakTepa BJAHAHHA Ha CTOK peinbeda, reo-
JIOTHH H LPYTHX (aKTOPOB.

J 18 XapaxTepUCTHKY U3YUEHHOCTH TEPPUTOPHHU CHYKUT CPeJHss. Best-
4yuHA I[JOIAJAH, HA KOTOPYI0 NPHMXOIHNTCS OFHA IHAPOJOTHYecKas CTaH-
Hus ¢ onpejeseHHoll HopMoli croka. OHa ompereasercs MyTeM IeJeHHus
BCE} NJIOIAJH, JJS KOTOPOI COCTABJAAETCS KapTa CTOKa, HAa YHCJIO CTaH-
nui. B ugeasbHOM ciayyae Macmital KapThl ClefyeT BhIOHpaTh TakuM 006-
pasoM, yToOBl cpelHee pacCTOSAHHE MEXKJAy CTAHIHAMH Ha KapTe COCTaB-
asno 10 MM, uto ofecnmeunBaer HeoOXonuMyw HHGOPMAIHIO AJNS HHTED-
NOJNAIMY H30JHHME Yepes Kaxkanle 5 MM. TaxuMm o6pasom, ecau Ha
100 ¥xM? npuXOJNHUTCH OJHA CTAHLHUA M CPefHEe PACTOSHHE MEeXIY CTaHIH-
aMu coctasasier 10 kM, macmrab kapTel Oyaer pasen 1 : 1000 000> Ta6-
guna 1 paer HauGoJsee ynoOHBle MacmTaGbl AJAf PasJHYHOH IJIOTHOCTH
CETH.

TABJIMIIA 1. PekoMeH[OBaHHBIE MacUITaGel KapT 110 CTOKY B 32BHCHMOCTH OT IJIOTHOCTH
CeTH CTaHUHH

Haornoers (1 cranuns/km?) - i " Macwita KapTH
100 1:1000000
500 ' 1:1 500000
1000 » 1:2 500000
5000 1:5000 000
10000 1:10000 000

B ropupix paiionax B 3aBHCHMOCTH OT H3MEHEHHS CTOK4 IO BHLICOTE
MacmTab KapThl BEIGHPAETCS TAaKHM, IPH KOTOPOM HaHMeHbLIee paccTos-
HHE MeXJy H3OJHHUIMH CTOKA COCTaBJseT He MeHee 2 mMM. [Ipm ouenb
GOMbIIONA TYCTOTE H30JMHMH OKa3biBaeTcss HaunbGoJbllasf M HauMeHbIIas
U3 HHX, 4 HEKOTODLIE [IPOMEKYTOYHEE MOTYT IPONYCKaThCA.

Kaprel cpefHUX MHOTOJIETHHX T'OJOBBEIX 3HAYEHHH 3JEMEHTOB BOAHOTO
G6ananca (OCAIKH, CTOK, HCHApeHHe) JOJMXKHBL OBITh YBASAHb MEXAY
coboit [116].

3.3.5 Pacunenenue rujgporpada CTOKa Ha €ro COCTaBJSIOLINE

[Ipu pacuere BOAHBIX GaJlaHCOB OTHENBHBIX BOJAHBIX OOBEKTOB (CM.
paspen 5.4) Hepenko BO3HHKaeT HeOOXOAMMOCTb pPaCUJeHHTb PEYHOH
CTOK Ha NMOBEPXHOCTHYIO H NOJ3EMHYIO €ro COCTaBJISIOUINE,

Bce meronpl pacuneénenus ruaporpada croka SBASIOTCS NPHOJIHKEH-
HBIMH H 3aBHCAT OT BHIOOpa KOHLENTYaJbHOH MOJAEIH B3aHMOAEHCTBHS
[IOBEPXHOCTHBIX ¥ NMOJ3eMHBIX BOJ. KaxK[blli MeTOX HpeAyCcMaTpPHBAaeT IO-
CTpOEHHE Ha TuAporpade JHHMA AJSA OTHEJEHHs IOBEPXHOCTHOTO CTOKA
0T noxseMHoro. IIpn Hanu4Ku TaKOH JHHMH MOXKHO PaCCUHTaTh INOA3EM-
HBI{ CTOK IIyTeM NJIAHHMETPHPOBAHHs IVIOMA/M HIKeE 3TOH TIPSMOH.
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Puc. 5. Pacunenenne runporpada p. Yuxu y r. Ma-
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Puc. 6. Pacunenenne runporpada p. Boarn y r. Kambinuna.

B ycnoBHsiX PaBHHHHHIX PEK C fICHO BBEIPaXKEHHHIM BECEHHHM I10JIO-
BoJbeM HauboJiee CJI0XKHO BBHIJENHTb IIOA3EMHBIIl CTOK H CTOK HOXKAEBHIX
naBoJKoB. [Tpocrefiunit ¢roco6 Takoro pasjeseHHus 3ak/oO4aercss B rpa-
(uyeckoM pacusNeHeHHH TuAporpada CTOKa, OPHEHTHPYSCh HAa YCTOHUH-
Bhle PacxXoibl BOJAH B NEPHOJ MEXEHH, KOTJa IHTaHHe PEKH NMPOHCXOAHT
B OCHOBHOM 3a cueT MoA3eMHHX Boj [125]. Ilpu sTom BEIfeNeHHE TPYH-
TOBOTO CTOKAa IPOH3BOAMTCS IO NPAMOH (OPHSOHTAJBHON) JHHHH HJIH
No IVIABHOH KPHBOM, NPOXOAsUlefl yepe3 OPAHHATH IPEIBECEHHEr0 3UM-
HEro pacxoja ¢ HeGOJBIINM NOABEMOM K BOJHE CNaja IOJOBOIbS U Yepes
OpIMHATH PAcXoJ0B HayaJa JeTHeH MexeHHu (puc. 5).

CornacHo jfpyroft cxeMe [90] nmomseMHoe - mMTaHHE ¢ HayaJa BECEH-
HEro CTOKa PE3KO COKpallaeTcsl, a B MEPHOJ IPOXOMAEHHS IpeGHS moJo-
‘BOJbSI IIOJIHOCTBIO INIpekpamtaercss (puc. 6). YMeHbUIEHHE IOA3€MHOTO
CTOKa IO 3TOH cXeMe IPOHCXOAMT IOJ BJHMSHHEM BO3PaCTaHUSI THAPOCTA-
THYECKOrO JNABJICHHS PEUHOH IOJOBOJHOH BOJHEI Ha TPYHTOBHIH CTOK, YTO
MOXKET IPUBECTH JaxKe K OTTOKY. PEeUHEIX BOJ B TPYHTHI HOJHHEL

B HeKoTOpHX ciayYafiXx NOA3EMHOE IHTAHHE PA3AeMfIOT IO IEHE3HCY

Ha JBa Buja: 1) BEpPXOBOAHO-ALIIOBHANBHOE H 2) rIyGOKOBOAHOE -
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Puc. 7. Pacunenenne rupporpaa p., Tepexa y c. KasGern.
I —rpynroBoe nHTaHHe, 2 — CHEIOBOE NMTaHMe, S~ JOMKAEBOE NH-
TaHne, 4 — BBICOKOTODHO-CHEr0BOE M JIEJHAKOBOE IHTaHHE,

nofzemuoe. ITociefuuit BUA nuTauusi (OrpaHHYEHHBIH Ha pPHC. 6 TOPHBOH-
TaJbHON JHHKeH) XapaKkTepHayeTcs GoJbIION YCTORUHBOCTLIO.

ITpuMep pacujieHeHHsI CTOKa FOPHOH PEKH CO CHEro-JIeAHHKOBBIM IIH-
TaHHeM [0OKasaH Ha puc. 7. Pacujenerne ruaporpada CTOKa rOPHBIX DK
sBJsgerca 0OoJee CJHOXKHOH oOnepaluell N0 CPaBHEHHIO C pacuJeHeHHEM -
CTOKa PaBHHHHBIX PeK.

Jipyrue MeTonbl pacuseHeHHs rujporpada ONHCAHB B JHTEpaType
[107, 97]. O6G30p auTepaTyprl HO ONpeledeHHI0 GasHCHOTO CTOKAa COmep-
XKHUTCA B pabore [59].

B apuiHbx padHoHax 3€pPKajo TIPYHTOBBIX BOJ| OOBIYHO HAXOAHTCS
HHXKe PeYyHOro pyc/a, NO3TOMY HNPOUCXOLHT NHUTaHHe NOJA3eMHBIX BOJ BO-
JaMH PeYHOTo CTOKa. BeJHuMHY NMHTaHHS NOJ3E€MHLIX BOJ, HHIKE JaHHOTO
y4acTKa PEUYHOro pycsaa MOXKHO ONpPeNeNuTh H3MepeHueM (UuIbTpanHoH-
HBIX IIOTePb, NPEACTABIAIOMHX COO0H PA3HOCTL MEXAY NPHTOKOM H OTTO-
KOM Ha JaHHOM ydacTKe PEYHOrO pycJsa, ¢ YIeTOM IOCTYIIEHHS BOJIBI U3
 IIPHTOKOB, & TaKkKe HCHAaPeHHs C BOJHOH NOBEPXHOCTH H TPaHCIHPAUHH
NpHOPEXHOH PacCTHTENbHOCTbIO. DTOT IIPHMep INpeicTaB/sgeT Co0oH elle
OAHy o06nacTh INpHUMEHeHHs MeToja BOAHOTo Gamasca. OxHaxko omHOKH
H3MepeHMsi U pacueTa B LAHHOM cJydae MOTYT 0KasaTbCsl UPe3BBIYAMHO
60JbIINMY, OCOOEHHO IPH MaJOH JJHHE PACYeTHOTO yd4acTKa.

3.4 Hcnapenue
3.4.1 Oénme‘ NIOJIOKEHHsL

I/Icnapeﬂue C BONHOW TOBEPXHOCTH (C 03P ¥ BOJOXPAHWJIHIL) H
¢ cymn (C IOBEPXHOCTH PeyHbIX GacceflHOB) MOXKeT ObTh PaccuHTano:
- 1) 1o MaHHBIM HCTIAPUTEJLHEIX YCTAHOBOK,
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2) no metony BoxHOrO GanaHca,

3) no meTony TemnsioBoro GanaHca,

4) mno merony TypOyJaentTHoH auddy3uH,
5) no smmupuueckum dopMynaaM.

3.4.1.1 YcaoBHbe 0603HAUEHHUS, HCIIOJAB3YEMEIE TOJBKO
JJ151 HCTIapeHus

Hnnekcn

THn Wngnexc 3navenne

Hunekc (sHak) mocje ycaoBHOro a Bosayx
oGosHaueHns A Iromane (osepa)
b Berpeusoe H3AyUeHHE
B JHo (osepa)
d Tny6una (osepa)
g Cymmapras (panunanus)
n Bananc paxuanuu
0 IorenuuanbHoe (McnapeHye)
P Hcnapurenp uam ucnapuTeNbHHA Gac-
cefin
r IlepoxoBarocts (PACTHTENBHOCTH)
sh Crenesb 3alHAIEHHOCTH OT BeTpa
so IMousa
w - Bona
z -Bricora Ha6alofeHHH Haj IOBEpPXHO-
CTBIO 3eMJIH
YcnoBHble 0603HaYeHHS
YeaosHoe
0603nauenne ' 3unauenue 4 Enununa
a b C Smnupuueckue Kos(phHIEeHTH A3JIHYHEE
¢ YyenpHas TEMIOEMKOCTs BOAH #/ (kr°C
Cp YienbHas TeNJOEMKOCTh BO3AYX4 HPU NOCTOSHHOM Hx/(&r°C
JLaBJIeHHH '
d Hynepoe ropusoHTanbHOe CMEIIEHHE M
D [TapaMeTp NPOAOIAKHUTENLHOCTH COJHEYHOrC CHSHHUS —
e Ynpyrocts BOAAHOrO mapa . M6
e* YIpyrocTs HacHIIAOWIEro BOASHOrO mapa . (¢
h YenbHas BAaXKHOCTh Kr/m®
H TypGynentHetfi oTOK Temina Hox/u®
J KonnuecTso Tensia Ha €RHHHIY IVIOM(aiH NOBEPX- Jxc/m?
HOCTH ) . )
k HNocroaunas Kapmana, paBHas 0,428 —
K Sunupryeckuli KoshduueHT ' A —_
L VYneapHas Temjiora napooGpasoBaHHMs BOXHI. Jx fxr
n Uncno neelt B Mecsue ) —_
P ArmochepHoe nasienue : ' M6
r Anp6eno ' —
R Pannaius , , Tk /m?
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Ycaosuoe
o6o3HayenHe 3uaueHue Enununa

T IIpomonKuTe s HOCTD pacquHoro nepHozna . pasiHyHas

u Ckopoctb Berpa m/e

g Otnourenne BoysHa —

e CoorHowenne Mo.uexympnoro Beca —
Bopel ¥ Bospyxa (0,622)

1 Icuxpomerpuueckas MOCTOSHHAS - ' M6/°C

Tr IlponsBopHasd or MaKCHMalbHOR YNpPYrocTd BOJA- M6/°C
HOro mapa no TemnepaType Bosn;yxa

[ Ilnotwoers . . ) xrfm®

0 Temneparypa °C

3.4.2 Vicnapenne ¢ BOXHOH MOBEPXHOCTH .

3.4.2.1 Pacuer no gaHHBIM HCHApHTEN

Vicnapenne (Ep) ¢ [OBEeDXHOCTH 03€p M BOJAOXPaHMJHIL MOXKET GLITh

E,L--KE,,, ‘ (12)
rae Ep — ucnapenue ¢ TOBEPXHOCTH HMCHADHTES WM HCIAPHUTEIBHOTO
Gacceiina; K — smmupuueckuir Koapdunuent. OOHIYHO NPUHATO paccyu-
THIBaTb TOACOBHIE 3Ha4EHHA KOI(Q(HLUHMEHTa HCHAaPUTeNs,. OAHAKO YacTo
PaCCUNTHIBAIOTCS MECSUHBIE.

Wcnapurenn, ucnojb3yeMble i OLEHKH HCIAPEHHS C HOBEPXHOCTH
03epa, MOTYT yCTaHABAMBATBCA B Npefesax HJIM 3a NpeleJaMH TEPPHTO-
puy, Haxolsmie#ics noj BO3AeHCTBHEM HCNApsIomlell NOBEPXHOCTH O3epa.
B 3aBHCHMOCTH OT MECTONOJIOXKEHHS HCIAPHTEIS Clefyer TIPOHSBOAHTL 1
BEIGOP K03 UIHEHTOB.

3uauenus Koadpduuuenra K H3MEHSIOTCS B 3HAYUTENBbHBIX INpeAesaax
‘B 3aBHCHMOCTH OT BJHSHHS Ha MCIapeHHe KJIMMAaTHYeCKHX M CEe30HHEIX
($HaxTOpOB, KOHCTPYKIHMH HCHapuTesaeil u OIIKOOK usMmepeHu#l. OpHaxo
3TOT METOJ, NO3BOJSET NMOJYYHTh OLEHKH HCIapeHHs B IEePBOM HpPHEJIH-
KeHHH, PaBHBIE T'OJIOBOMY HCNIAPEHHIO ¢ moBepXHocTH osepa. Ilostomy on
MOXKeT OBITH NpHMEHEH i pacqua ncnape}mﬂ c npoemnpyemmx BoJI0-
XpaHUJIALL.

Cpennee r‘o;LOBoe -3HaueHue K nasi ucnapureas ['TH-3000 (CCCP)
paBHo 0,90, a maa ucnapureas kaacca A (CHIA) — 0,70 {177]. Tlorpem-
HOCTH Haﬁmo,u,eﬂm H IPYrHe HEXOCTATKH NPH HCIOJb30BAaHHM STOTO Me-
TOJa MOTYT NPHBECTH K OTKJIOHEHMIO OT 3TOH Beawuuusl Ha =+£0,10. 3na-
yenne K HuXKe NpuUBEJEHHBIX B apHIHON 30He M BhIIIe BO BJaaxKHOH. Ilpu
BrIGope 3HaueHnss K J/1s HCTOB30BAHUS B NPOEKTax cielyer cob/ofaTh
OCTOPOXKHOCTb, IIPHHHMAsl BO BHUMAaHHe MECTHBHIC YCJIOBHS HIH JaHHHE
CPaBHHTEJbHLIX HabaofeHu#t. Jusa rcnapuTeabHoro 6acceifHa NJoIanbio
20 M2 (CCCP) cpenuuii MHOroJieTHuH KO3((umueHT s3amuChIBaeTcs
B Bunie K=KsKaKsn, rie Ka 3aBUCHT OT IIOINAJH TIOBEPXHOCTH 03€pa,
Kg—or ero TrJayOGHHEl M KJIMMATHUECKOH 30HB, @ Ks— OT CTeNeHH
samuIieHHocT! . 6accefiHa OT BeTpa; 5TH NONPaBOYHHE KO3(HIHEHTH
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npuBojgTcs B Tabjaunax, cozxepmamnxca B nyGJHMKauuHu Fmpomefreo-
usnara [49].

CesoHHble H3MeHeHHsI Kosdhdunuenta ucnapurens K oﬁmtmo Jnocra-
TOUHO BEJIHKH. AMIINTYNa MecIYHBIX 3HAaUeHHH Ko3h(HUHEHTOB HCIapH-
TeJs Kaacca A 3aBHCHT OT K/IMMAaTa, DasMepoB H IMyCHHBI 03epa U B HC-
KJAIOUUTENbHBIX CAyYasaix MoOxKeT. mpessinars 0,7 {6]. TToaTomy Heleseco-
o6pa3Ho MOJb30BaThbcad ypaBHeHHeM (12) nJas  OleHKH MecSYHOro
HCIAPEHHs MPH OTCYTCTBHH NAHHBIX O CE30HHOM M3MeHEHHH K03 (duuu-
enra K B COOTBETCTBYMOmIEH KAMMaTHUecKoi 30He. B paGore [55] maercs
Tabauna Kos(hQHIHEHTOB s ucnapuress Kiacca A, ompenenenHHX
C TOMOIIBIO PA3JIMUHBIX HCCIELOBaHUH B HEKOTOPHX pafioHax CIIIA,

YToyHenne Ko3)(PuUNNEHTOB (GOPMYNH C NeNbl0 €¢ TNPHMEHEHHST JIJIs
OlLIEHKH MECAYHOTO HJIM faxKe CyTOYHOTO HCIapeHHsI ¢ MOBEPXHOCTH 03epa
JOJNXHO YYMTHIBATH pasjHyue B TeMIepaTypax MNOBEPXHOCTH BOJHI
B O3epe U B HCHapHUTEJE.

PacueTnyo ¢opMyay MOXKHO 3anucaTh B BHIE

* . '
» eL‘—e .
=K'| =—=|E, . ‘ (13)
ep —e, ‘
rae K/ — Koadduurent, 3apUCAIME OT THRHA HCmapuTteasa (¥ B HE3HAUH-
TEJbHOH CTENEeHH OT IUIOalH 03epa); eF u ej;—-,-ynpyrocm HAaChHIMEHHs

BOJSIHOTO napa IO TeMIIEPAType MOBEPXHOCTH BOALI B O3€PE M B HCNAPHU-
Telle; e;~— YIPYrocTh BOJASHOTO Napa, H3MepeHHash Ha BHICOTE 2.

HOnsa ucnapurenss CIIA kmacca A npH BHICOTe IPOH3BOJCTBA METEO-
ponoruueckyx HabGmopennit z=4 v, sHavenne K’ pasuo 1,507 [175]. Pac-
CUHTAHHHIE CYTOUHHIE 3HaUeHHs Ey CYMMHDYIOTCS HJIS NOJYYEHHS MeCsd-
HOil BEJIHUHHK! HCIIapeHus.

st nnasyuero ucnapuresns THU-3000 (CCCP) npu nponasozxc&‘se Me-
TEOPOJIOTHYECKHUX HAGMIONeHH Ha BEICOoTe 2=2 M 3Hauenue K’, npusonu-
moe B nyGaukamuu [49], cocraBaser 0,88. Cpennue MecsyHble 3HAYEHHS
e}, e* W e, HCIOMBL3YIOTCA NJIA PacueTa MeCAYHOTO HCNapeHHs.

B pa6ote {16] naetca ucuepneiBaromas UHGOPMAIMS O HMEIONIHMCS
MerojaM ¢ npunoxenuem Oosee 400 HasBaHuil JIHTEPATYPHBIX HCTOY-
HHKOB,

3.4.2.2 Mertoj BoaHOrO 6anaﬂéa

YpaBHeHne AJIsA Oﬂpe}IéJIeHﬂH HCH’apeHHQ C MOBEPXHOCTH O3€P U BOJO-
XPaHUJIMIL IO MeTORy BoXHOro Gajauca [60, 62 169} HMeeT CJAeXYIouIHii
BHJL:

E =P, +48,--0Q,+AQ,, * (14)

rie E; — ucnapeHue ¢ MOBEPXHOCTH osep U BOLOXpaHHJIKLY; Pr— ocajku
Ha 3epKalo Bojoema; ASy — H3MeHeHMe 3aacoB BOJAH B BojoeMe; AQs=
= (Qs1 — Qso) — PasHHLA MeXJY IOBEPXHOCTHEIM HPHTOKOM B BOZOEM
u OTTOKOM 3 BozoeMa; AQyu= (Qur— Quo) — PasHHIA MeXJLy NOJ3eM-
.HBIM TIPUTOKOM M OTTOKOM (CM. paszen 5.2).

37




Merodur pacuera 8odnuix 6arancos

ITpuMenenue merofa BOXHOTO OajaHca HJs OLUEHKHM HCIAPEHHS] Orpa-
HHYEHO, TaK KaK COCTaBJsIoNlas BOJAOOOMEHa ¢ JIOKeM BojJoeMa B 0O0Jb:
INMHCTBE C/IydYaeB He nopjaercs usMepeHuio. OJHAKO NpH ONpPEIENEeHHBIX
reOJIOTHYECKHX M ADPYTHX YCJOBHAX 3HayeHHe BOAOOGMEHa MOMET ORITh
manbiM. [TosToMy ulenoM AQy MOXHO npeHeOpeub MO CPABHEHHIO C APY-
THMH 3JeMeHTaMHu BojHoro 6asanca. IIpu cpaBHHTENBHO MPOAOIKHUTEND-
HOM IlepHofe HabJMIofeHHII H3MeHEeHHeM 3amaca BOLBI B BOJOEME MOXKHO
Takxe TpeHeOpeub M ypaBHEHHe JUIS OLEHKH CYMMapHOTO HCIapeHHs
npuobGpeTaeT BUIL

E=P,}AQ,. , (15)

Ecnu a1y BelMuMHY PasmeNuTb Ha 4YHCJAO JeT HaOMA0AeHHH, TO MOJy-
YUM 3HaYeHHs CPeJHEero rofoBOTO HCHapeHus. YpasueHue (15) MoxHO
TaKXe HCIOJAb30BaTh AJs ONpeJeJeHHS TOLOBOTO HCIMApPEHHsI ¢ MOBEPX-
HOCTH TeX 03ep, YPOBEHb BOAbB KOTOPHIX MaJO H3MEHSIETCSl OT roja
K TONY, a BOZOOGMEHOM Yepe3 JHO BOLOEeMa MOXKHO NpeHebpeub.

3.4.2.3 Meron temyosoro GaJnasca

3ror Meron {177] npuMeHsAeTcsl IJsl pacyeTa HCIAPEHHs ¢ BOJAHOH IO-
BEPXHOCTH E; NpH HaAHYHM NAHHHEIX HaGmofeHnd, HeOOXONUMEIX IJIs
OIIpe/ieIeHUs] BCEX OCTAJBHBIX COCTABJSIOUIUX TEIIOBOro Gasanca. Ypas-
HeHHe TemIoBoro Gamanca nAa4 | M? mJomMajud TOBEPXHOCTH 03€pa
HMEeT BHJ

E,— 1000

0 (Ryrt-Hy b Hy— Ay - Ho — ), (16)

rie pw ¥ L —NJOTHOCTL M yJHeJNbHAs TEIVIOTA MapooGpasoBaHusi BOJHL;
Ry — pajuanuonnblit Gajanc NOBEPXHOCTH o03epa; Ho— TypOy/enTHbii
TeIVIOOOMeH MeXJAy BOJHOH NOBEPXHOCTbIO M arMmocdepoii; Hp— reno-
obMen ¢ JoxeM BojzoeMa AJ— yBeJHueHHe 3amacoB Temsa B 0O3epe 3a
pacuetHslit nepuof; AJs= (Js; — Jso) — PA3HOCTb MEX/Y IPUXOAOM U pac-
XOLOM TeIJia 03epOM 32 CUeT IPHTOKA M OTTOKAa BOJIB M3 03epa NOBepX-
HocTHBIM 1yTeM; AJy= (Jur— Juo) — TO }Ke 32 CuYeT Bcex BHAOB INOCTYII-
JIEHHsI M OTTOKa BOJBI NOA3EMHLIM nyTeM; [p-—npuxox Tensaa, oGycaoB-
JEHHbIY Pa3HOCTBIO TeMNepaTyp BHINAJAIOMHX OCAafKOB M BOIBI B O3€pE;
JEp— conepXaHue Tela B CJI0O€ BOABI, HCIapHBIIEHiCS M3 03epa NpU AaH-
Hol Temnepartype. ClefyeT OTMETHTD, YTO BCE YJIEHH YPaBHEHHS JOJIKHBI
ObIThL OTHECeHH! K eAuMHHIe maomain (1 M?) DOBEPXHOCTH BojOeMa, T. €.
KaX(Bli IPHTOK WJIH OTTOK TeIIa BCETO 03€pa JEJHTCS Ha IJIOMalh NO-
BEPXHOCTH 03€pa. . :
 Papuanuonniit 6ananc Ry Bupamae'rc;z B BUJE

R,=Rg(1—r)—R,, o ‘ ’ (17)

rne Ry — mocrynaiomas cyMMapHasi COJHEUHas paiuanus (CyMMa mps-
MOl ¥ pacCesiHHON pajauanuu); r— anpbelo BOJHOH IOBEPXHOCTH; Rp—
3¢ ¢deKTHBHOE NJHHHOBOJHOBOE H3JyueHHe NOBEPXHOCTH BOJHL.
Ypasuenne (16) TpeGyer MHOTOYHMCJAEHHBIX TIIATEJbHBIX H3MepEHHI
IJIs1 KOJIMYECTBEHHOH OLEHKH Pa3/HYHBIX COCTaBJAAOIIMX. B Hacrosulee
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BpeMs OHO OOJblle NPHUIONHO MJIST HUCCIENOBATENbCKHX LeJeH, ueM A
HIEPOKOT0 HCIOJIb30BaHUS. ‘
Meton TensoBoro Gasmanca, B KOTOPOM HCHOJb3YeTCs: KodGbGbumuenT
Boysna [2, 62, 172, 174], moxeT GHIThb NPENCTABJEH B CJAEIYIONIEM BHIE:
E, = 1000 R, —AJ + AJ, + AJ, (18)

ol 148+ 78—

Tlle ¢— yleJbHas TeMJOEMKOCTh BOJAbB; ©p— Cpefnss TeMmmepaTypa Hc-

napsiomeiics BoAB; O — CpeHsAs TeMIepaTrypa IOoCTynanuleli BOAR, KO-
TOpas 3aMeHseT ucnapuBmylocs; f— xosddunuent boysHa, onpenense-
MBIH M3 BRHIpAXKEHHS :

Cp A8 ‘ :
B-—— peLp Aea ’ (Ig)

rne p— atmocdepHoe nasiaeHue; Cp—yaesapHasi TENJIOEMKOCTb BO3AyXa
NpH TOCTOSTHHOM JaBjieHHM; &=0,622 — cooTHOWIEHNe MOJEKyJIsIPHBIX
BECOB BOJB H BO3AYyxXa; AQ; ¥ Ae-— pasHOCTH MEXKIY H3MEPEeHHHIMH Ha
JIBYX BBHICOTaX TEeMIIepaTypaMH BO3[yXa H U3MEPEHHLIMH Ha TeX Xe€ BH-
COTax yHmpyrocTsMH BOJSIHOTO mapa.

Hns ouenkn AJ B HECKOJNBKHX TOUKax 03epa CJIELyeT npouaso,amb
H3MEPEHHSI TeMIepPaTyphl BOAH HAa pPasHBIX TIYOHHAX C TOYHOCTBHIO JIO
0,1°C. Ona CPEHHX ¥ GOJBIINX 03€p NEPHOJ MEeXIY H3MEPEHHSMH J0J-
¥eH OBITh IO KpanHeH Mepe 2—3 Hepenu, a 4JIsS MaaHX 03P BO3MOXKEH
60/1ee KOPOTKHH DaCUETHBIH TEPHOI.

Vamenenue kosdduunenta Boysna B Teuenue pacqe*moro nepuona
MOXeT INPHBECTH K NOrPemHOCTH B Er, KOTOPYIO MOXHO YCTPaHHTH IIpH
HaJHYuH AAHHBIX IO CKOpocTH Betrpa {173, 174]

3.4.2.4 Asponunamuyeckuit MeTOZ,

AspopuHaMuuecKuii METOM, U3BECTHHI TAK e KakK MeTOM TypOyJ/eHt-
HOH AH(PY3UH, MPUMEHUM NIPH HAJHYHH COOTBETCTBYIOIIEro obopynoBa-
HHSI 1 HEOOXOAUMBIX /7151 9TOTO AaHHHX Habmoaenuit [177].

[TpuMenHTENLHO K KODOTKOMY HHTEPBAay BPEMEHH MCAapEeHHE MOXKHO
PacCYuTaTh IO YpaBHEHHIO

E, — —100042p4 (R — hy) (4 — u3)
L= In (29/21) - In (24/23) ’

rie Er—ucnapenne B MM/c; Ay M hy— yHenbHas BJIaXHOCTb BO3LYXa
Ha BLICOTE 2y H 2z HaJ HCNAPSIOMEH NOBEPXHOCTLIO; Us U i — CKOPOCTh
BeTpa Ha BHICOTE 23 U 2i; k=043 —mnocrosnnas Kapmawa; p, — miaor-
HOCTb BO3JyXa.

YpaBHeHne (20) npuMenseTcst Aas POBHO! OTKPBHITOH MECTHOCTH
¢ OJHOPOJHO} IOBEPXHOCTBIO, TJie OTCYTCTBYET NOPH3OHTAJbHBIH nepeHoc
Biary (ansexnusi). OHO HPHTONHO TOJNBKO AJISI PABHOBECHHX YCJAOBHH
W He YYHTHBAET BJMSIHHE TEMNEPATYDHOH CTPATHQUKAUMH B HHX-
HHX CJIofIX BO3JAyXa Haj BOJHOM MNOBEPXHOCTbIO. BimsHHe TeMmepa-
TYPHOH CTPaTH(HKALUH HA HCMApeHHe CH/IbHO CKA3BIBAETCS NPH MaJbiX
ckopocTsix Berpa (MeHbmie 3 M/c) M GOJBIIHX DAasHOCTSX MEXIy
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TeMIlepaTyPaMH MOBEPXHOCTH BOABI M BO3AYyXa Ha ypoBHe 2 M (6Gosblie
5°C). Ilpu PaBHOCTAX TeMmepaTyp BOAAa—BO3AyX MeHbme 3—4°C Bius-
HHEM TEeMIEPAaTYpHOH CTpPaTHQHKAIHH MOIKHO npeﬂeépe% IpY  JIOGHIX
CKOPOCTSIX BeTpa.

3.4.2.5 dMnuprueckue GOpMyJIL

Cyuiectyer 60JIbII0e UACAO SMIMPHUECKHX HOPMYJ AJs pacqua Hc-
napeHusi, KOTOphle MOTYT OBITh CBEIEHH! K ABYM I'DYIIIaM:

a — ()OpMyJIbl, OCHOBaHHEIE Ha 3aBHCHMOCTH MCIaPeHHs ¢ BOAHON mO-
BEPXHOCTH OT CKOPOCTH BeTPa H Pa3HOCTH YNPYTOCTH BOASHOTO mapa
y MCHapsoileli mOBEPXHOCTH M Ha HEKOTOPOH BEICOTE OT Hee (TaK Hashl-
BAaeMEBIl METOJ MaccoOOMeHa H/IH aspOoAMHaMUYECKHi);

6 — ¢bopMysIE, OCHOBAHHBIE HA NPHUGJIMKEHHOM pPELICHHH YPaBHEHHH
BOIHOTO H TEIJIOBOTO 6aJIchon (KOMIJIEKCHBIH MM KOMOHMHHDOBaHHBIH
MeTom).

W3 MHOTrOUHCJIEHHBIX pacyeTHHX (GopMys NepBOH rpynmsl HaubGogee
pPacupoCTpAaHEHHBIMH SIBJASIOTCS )J;BquJIeHbee SMIOUPHUYIECKHE Q)opmy.nm
THIA:

E,=(a-bu)(es—e,) « @1
. ¥ OJHOUJIEHHBI®
E,=Cu(e;—e,), - (2
a Taxmé (dopMyaB THIIA '
E,=ale}—e.), | | G

rae U — CKOPOCTh BETPa; e*mynperCTb Hacblapumero BOAAHOIO napa

10 TeMmepaType BOIHON MOBEPXHOCTH; €, — YNPYIrOCTh apa Ha BHICOTE Z;
a, b, C — sMnupudecKue Koscb(puunembl, KOTOpHIE 3aBHCAT OT pasMepa
U SKCTMO3ULHMH HCIAPSIONIe!l MOBEPXHOCTH M OT KJAMMATHUECKOTO pafoHa.

TIpu ucnonp3oBanuu ypasHenus (21) nmas pacuera cyTOuHOro ucmape-
HUS ¢ BOIHOJ NOBEPXHOCTH HcmapuTenabHoro Gaccefina 20 m? (CCCP)
npY CKOPOCTH BETPa H YNPYrOCTH BOISHOrO NMapa, H3MEPEHHEIX Ha BbI-
coTe 2 M Haj BOXHON IIOBEPXHOCTbIO, KOSGOHUIMEHTH a U b HMeIoT 3Haue-
Hua: a=0,15, 6=0,108. CooTBeTcTBEHHO AJS pacueTa HCNapeHHs C HC-
napurens KJjacca A (CIIA) u mamepeHUM CKOPOCTH BeTpa Ha BHICOTE
1,5'm nan soxHo#t moBepxuocthio a=0,32 u 5=0,161 {82].

Vpasuenue (22) uCnoJb30BANOCh IJISi OLEHKH HCIAPEHHsT C O3€p
CUIA [61] npu usMepeHHH CKODOCTH BeTpa M YNPYTOCTH BOASHOTO mapa
Ha BBICOTE 2 M HajJ BOJHOK INOBEpXHOCThbIO. [Ipm atom cpejHee 3Haue-

“nue C (mas cyrounoro ucmapenus) cocrasiaser 0,131, oxnaxo B HekoTO-
poit creneny C 3aBHCHT OT INIOIAJH 03epa, O YeM YNOMHHAETCS B JIHTe-
parype.

VYpasuenue (23) HCTIONB30BATOCH IS pacueTta CyTOYHOTO HCIapeHHs
B Pymunun, roe 5=0,85, a a usmensercsa or 0,42 no 0,82 [151, 8].

B dopmysnax BTOpOH rpynmsl HCNOJB3YIOTCH IVMIaBHEIM 06pasoM KJH-
MATOJIOTHYECKHE, a He METEOPOJOrHYECKHe JaHHLIE, KOTODEIE NPHMeHs-
IOTCST B OCHOBHOM JJIl pacuera rofOBOr0 MCHapeHHs C 03ep cpelHeH iy
6oJbiofl rayOuHE. DTH Q)opMnybx npu pacuere HCHapeHus 3a 6oJjee KO- -
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POTKMEe IepHOALl BPEeMEHY NPHUBOASIT K IOTPEIIHOCTAM, BHI3BAHHLEIM He-
y4eToM H3MEHeHHs 3amaca Temsa B Takux osepax. OHH MOryT mpuMme-
HATbCS 3a MecsuHble MHTEPBaJbl BPeMeHM AJ8 MeJKuX o3ep. B ciyuae
NpuUMeHeHUs KOMOHHHPOBAHHEIX (GOPMYJ ISl OLEHKM HCNAapeHHs 3a Me-
CSUHBIE MHTEPBAaJBI Bpemenn C MOBEPXHOCTH IMIYyGOKHX 03€p CJAEAYET BBO-
IUTh nonpasku [83].

Komﬁnﬂnpomnﬁme qaovaxynm [121, 144, 174] OCHOBAHH Ha OGbeNHHe-
HYUH YDaBHEHUH TenyoBoro 6ajaHca ¥ MeTOAa MaccooOMeHa IpH HaJHUuH
IaHHBIX IO YIIPYFOCTH BOASIHOTO Ilapa M TeMIepaType BOALI HA IOBEPX-
noctH. Camast u3BectHas (opmyna —Ileamana {[121], xoTopyo MOXHO
HCIOJb30BATh IJI9 OLEHKH HCIapeHus C 03epa, ’

r 1000 * .

E =g own _}_rlYCu (e:—ez), (24)
roe I' — mpousBomHas OT MakCMMaJbHOH YIPYrOCTH BOJASIHOrO Iapa IO
TeMIepaType BO34yxa; Y — INCHXPOMeTpHUYecKasl NOCTOsHHAs; Rn — pajaua-
HHOHHEIH GafiaHC [MOBEPXHOCTH 03€pPa; Py W L — IMJIOTHOCT: M yAejbHad
TemnoTa napoo6pasoBanus Boasl; C — HEKOTOpast NOCTOSIHHAS], aHAJOrHY-
Hasl KOHCTaHTe ypaBHeHus (22) (¢ nompaBKoif Ha NPOJOIKHUTENLHOCTb pac-
YETHOTO MEepPHOKAa); 4 — CKOPOCTb BETPa Ha BBICOTE, Iie NPOU3BOAATCA Ha-
Gaonienus, NaHHBIE KOTOPHIX HCIOJB3YIOTCH Ans ouedku C; e* —ynpy-

TOCTh HACHIAIOUIETO BOISHOrO Ilapa IO TeMIeparype BO3AyxXa Ha
BLICOTE Z; €;— YIIPYrocTh BOJASHOTO Ilapa BO3[yXa Ha BHICOTE Z.

Pannanuonnnift 6ananc ozepa R, B HEJIOM OTJIMYaeTCs OT pajgHalH-
oHHOro OaJsanca TNOBepXHOCTH cymHd. MwMeloTcs pasiugHBIE METOMH
onpeeseHus IOCTYNANMEH NPAMON U PacCesHHOR CONHEYHOH paayaluH
[2, 168, 155, 3, 83]. HexoToprle auTepaTypHEE HCTOYHHKY JAIOT NOJIE3HYIO
KHQ)opmaumo N0 NPaKTHUYECKOMY = HCIOJb30BAHHUIO KOM6HHHPOB&HHHX
dopmya [68, 157, 35, 165].

Has pacuera ucnapeHust ¢ o3epa H H3 HCIapHTeJ]sl Kaacca AB Bropo
norone CIIIA paspaGortausl Homorpammsl [82, 81, 150]..

B CCCP pns pacuera MecsSYHHIX CYMM HCHAPEHHS C O3ep H BOLOXpa-
HUJII IPUMEHSETCS CIeAYIomas dopmyna [49]:

E, =0,147n (es—e,) (11-0,72u,), . (25)

rae n—4ucio mHel B Mecsle; e — ympyrocTb HaCHILAIOLWIEro BOXSHOTO

mapa, COOTBETCTBYIOIIAs TeMIepaType NOBEPXHOCTH BOIM ©; e; m u,—
YIPYrOCTb BOJSHOTO apa H CKOPOCTb BETPA Ha BHICOTE 2= 2 M Hajl noBEpX-
HOCTBIO BOZHL. CJ/IelyeT OTMETHTb, YTO BEJIMUHHEHI &%, €; U U; ONPEJeII0TCs

10 H3MEPEHHSM, IPOBOJAUMBIM HaJ BOXOEMOM, H Ocpe,ZLHﬁ}OTCﬂ 3a mecsll
o BCel mjolany BOJOeMa.

Ipu oTcyTeTBHE AaHHBIX HAGMONEHME HA BOLOEME HCIOJb3YIOTCH Ma-
Tepraas HaGMoeHui METeOpOJOrHIeCKHX CTaHunu DACIIOJIOKEHHBIX Ha
cyme, [Tepexol OT XapaKTePHCTHK Ha cylle u.,, e;,

KM BEJHYHHAM /IS BONOEMa U, €, U O, ocymecTsisercs no dopmysam:

1, = KiKoKsuzr, | (26)
e,=e.+K,(0,8¢;—ez), ‘ @7)
0,=0)-1-K(0—6y), @)
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Tne U, — CPeHAs CKOPOCTb BeTpa Ha CTAHAAPTHON BhlcoTe 2’ (OKOJIO

10 m); Ki, Ky, K3 u Ky — ko3 dunnentr, yuurbiBamoume TpancdopMa-
M0 BO3AYIUHOTO IIOTOKA IIPH IEPeXOje €ro OT CYIIM K BONOEMY. .

Kosdpduunents: MOXKHO HONyuuTh 43 Tabaunm B pabore [49]: K; —
B 3aBHCHMOCTH OT MECTOIOJIOXKEHHS W CTeIeHH 3AMUINEHHOCTH MeTeo-
cTaHnuu ot Berpa; Ky — or xapaxrepa pesbeda B paiione crannun; Ks—
OT cpenHefl AJHHBI PasroHa BeTpa HAaJ NOBEPXHOCTHIO BOAL H CTEIIEHH
3alIMIIEHHOCTH BOJOeMa OT BerTpa; Ky—oOT cpefHefi IJMHB Pas3roma
BeTpa HaJ BOJHOH NMOBEPXHOCTHIO M COOTHOINCHHS TEMIEPATYPH BOAB H
BO3AyXa. Uuc/jeHnble 3HAUEHNS YKA3aHHHIX KO3()(DHUHEHTOB H3MEHSIOTCS
B 3aBHCHMOCTH OT NPHPOAHBIX ycjosui. Hanpumep, ans cramimi, pac-
IIOJIOKEHHBIX B JIECHOH 30HE, Koo Puuuent Ky usMmensiercs or 1,3 (cran-
nMs B IHOJe, Ha Jayry) mo 2,4 (B jecy), B OesznecHwnx padionax —or 1,0
(B crenu) no 1,5 (B ropozme uau GoJsblioM cenenuu). IIpenenn usmene-
nus xoadduuuenta K, or 0,75 (cranuus cToMT Ha BEPIIHHE XOJMa) AO
1,3 (ma xme ODoMMHBL WIH KOTJAOBHHH). as Bomoema, 6epera KOTOPOTO -
HOKPBITH JIECHBIMHE HacaxkKJIeHHsIMH BhicoTod 20 M, ko3 duuuent Kz us-
MEHSIeTCss B 3aBHCHMOCTH OT pa3MepoB Bojoema oT 0,25 (cpenuss piuna
pasrosa Berpa Han BomoemoMm 100 M) mo 1,0 (cpemusins anuHa pas-
roma Gompme 5 xM). Koadpouument Ki B yca0BHAX HEGOIBIION
PasHHLEl MeXJAy TeMnepaTypofi BOAL M BO3Ayxa uaMeHsiercss or 0,02
(cpennsis mauma pasroma 100 kM) mo 0,34 (cpenmsis nsmHa pasrona
20 xm).

Ilpu oTcyTcTBHM M3MepeHHH TeMIlepaTypa NMOBEPXHOCTH BOAH @ ompe-
HEJSIeTCsT ¢ MCNOJb30BAHNEM YIPOLIEHHOTO YpaBHEHHst TemJoBoro Ga-
JaHca

£ 1000

= Ryt Hak-Hy). (29)

D10 ypaBHeHHe cHayaja NPHMEHSIETCS IJIs THIIOTETHYECKOro BOmOeMa
HeOOo/bLION TMIYOHHEl IIPH TEMIEepaType NOBEPXHOCTH BOJbl, PABHOH TeM-
nepatype BosgyxXa. B fganpuefimeMm nas yTO4HeHHS © B Hero BBOJATCH
SMIIHpPHYECKHe IONpPaBKH Ha IMyOHHY BOJOEMa M Ha Pa3HOCTb MEXIY
TeMnepaTypoit BOA U Bo3xyxa [49]. Beanuuna e’ onpenensiercs mno rem-

nepatype 0.

3.4.2.6 BausHHe BOAHOH PacTHTENbHOCTH

Tpancmupauus miaBamoulell ¥ NOTPY:KEHHOH BONHOH PacTHTENbHOCTH
SIBJISIETCSt * CYLECTBEHHON 4YacThi0 HCIAPeHHs ¢ 03epa HJH BOJOXpaHH-
JuIa. DTy BENHYUHY TPYAHO YUYECTb ¢ AOCTATOYHOH CTENEHBIO TOYHOCTH,
Tax Kak JaHHBIE SKCIEPUMEHTOB, NPOBEJEHHHIX B HMCKYCCTBEHHBIX YCHO-
BEAX, MOI'YT HENOCTATOYHO TOYHO OTpaXaTh mpupojdbie ycaosud. Han-
Hble HEIOCPELCTBEHHBIX H3MEDPEeHHH TpPaHCHHPALMM BOMLHOM DPAaCTHTEJNbHO-
CTBIO B €CTECTBEHHBIX YCJOBHAX BPAA JH OYAYT TOUHBI, TOCKOJBKY TaKOH
npHeM NPEANoJaraeT H3OJSILMI0 LENOro pacreHus uap ero gactedl. ITo-
106HOe BMeLIaTeJbCTBO, 6e3yCHOBHO, OKAXKET BJHSHAE HA HHTEHCHBHOCTDH
TPAHCOMPALUH 5TOTO PACTEHHUS.
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CymMmapHOe HClIapeHHe ¢ BOLHOH INOBEPXHOCTH, YACTHUHO HJIH IIOJ-
HOCTBIO NOKPHITON BOJHON pacTUTEJBHOCTHIO, MOXKHO ONpeleJuTh JAHO0
¢ TIOMOIIbI0O MeTORa BojxHoro Oananca (paszen 3.4.2.2), au6o no Merony
TypOynentHoi Auddysum (pasmen 3.4.2.4). Temsosoin Ganauc (pasnen
3.4.2.3), coorHomenne Boysna (paszmen 3.4.2.3) u KOMOHHHPOBaHHLIE Me-
TOLbl TaKXKe MOTYT OBITb HCHOJB30BAHbI JJIs STOH LeNH NPH yCIOBHH,
UTO BO3MOKHOE BJHSHHEe PaCTEHHH Ha MHUKDOKJMMAT y BOXHOH mOBepX-
HOCTH GyIeT YuTeHO.

B pesyjibTare sKCepHMEHTaJbHEIX pa60T ObLIM NOJydYeHB! TIONPaBoY-
Hble Koo dumuenTsr Kp;, KOTOpbIE NPEACTABJAIOT COOOH OTHOIIEHHE HC-
MapeHys W TPAHCIUPAUMH C BOJXOEMA, NOKPHITOTO PACTHTEJIbHOCTBIO, K HC-
NapeHnio ¢ BOJOEMOB O CBOGONHOH IIOBEPXHOCTHIO B OIHHX W TeX Xe
KJIUMaTHUYECKUX YCJIOBHUSX.

Bo Biaxubix paiionax Kp; o6buHO 60JbUIe €IMHUIBI; 3HaueHUT Ky
JJIsi JIaBAIOMIMX PacTeHuil, TakuX, Kak sfixopHua win  Salvinia molesta,
koqebJores B npenenax 0,45—6,6 {120, 98, 159, 110]. das sTux pacreHuit
3Hauenue Kp; BO3pacTaer ¢ yBeJWueHHEM TeMIEPaTypH, YMEHbIIEHHEM
BJIXKHOCTH BO3LAYyXa H yBeaneHneM pasMepoB W XKH3HECHOCOGHOCTH pac-
TeHHUH,

SKcnepnmeHTaanme IaHHBle JJS TOTPYXEHHBIX pacTeHuil, Ta-
KHX, KaK TPOCTHUK, He CBfI3aHHble HENOCPEACTBEHHO C HCMAPEHHEM CO
cBOOOMHOM  BOAHOM MOBEPXHOCTH, U3JOXKEHH B CJAEAYIOMMX NyOaHKa-
nusix [140, 22, 63], a aas porosa (Typha) B ycaoBuax CIHA B nyﬁdea-
nun [b4].

B ycaosusix CCCP Bennunna monpasounsix Kosbduunentos Kp; oxa-
3ajJlach He3aBHCAIIEH OT BHAA PACTUTENBHOCTH: 3TH Kod(duuuenrs coie-
IyeT BBOJUTb B CPElHHEe MHOTOJIETHHE CE30HHbIE BEJMUHHBI UCIAPEHHUS
TOJILKO JIJIST MAJIBIX U CPEJHUX BOZOEMOB.

B CCCP npoBeReHH HCCIEIOBAHMUS IO BHISBJEHHIO CBSI3H IONPaBOU-
HeIX K03(h(hULHEeHTOB ¢ NJIOUIalbI0 BORXOEMAa, 3aHATOH IOrpyKeHHOH pac-
TuTedbHoCTbIO. JI1% JecHo#t m secoctenHoi 30HE CCCP nonpasounbe
ko3 bunuentsl Kp; pasusl 1,14 npu 3apacranuu Bojoema na 50% u 1,22
n 1,30 npu 3apacraHum BojoeMma Ha 75 u 100%. Has cremuoft u moay-
CTENHON 30H 5TH KO3 (PHLHEHTH COCTABJSIOT COOTBETCTBeHHO 1,24; 1,37
u 1,5 [49]. Hpyrue paGoru [96, 134] mokasmiBaloT, UTO NpH HEKOTOPBIX
Bujgax pacrutenbHoctH (Phragmites u Typha) B apumueix pauoaax As-
CTpanuy ¥ B appHUKAHCKHX MaNHPYCHHLIX GOJOTAX MPU Masiod BJIaxKHOCTH
Kpi1<1.

' HexoTopble aBTOPH CYHTAIOT, YTO 3TO OBCTOSTENBCTBO BHI3HBaeTCH
COUETaHHEM KJIHMAaTHYeCKHX (PaKTOPOB, BK/OUAS 3AIUHIIEHHOCTb BOIHON
NIOBEPXHOCTH TPOCTHHKOBBIMY BHAAMH PACTUTENbHOCTH, HX BLICOKOMN cTe-
NeHplo OTpaxKeHusi (anbbelno) W BHYTPEHHHM COTIPOTHBJICHHEM JBHKe-

HMIO BOABl B Cyxue nepuoinl. Hanmuue craperomedl u norubmed pactu-

TEJBHOCTH TaKKe MOXKET HMETh 6OoJbHIOe 3HAYEHUE.

M3 3THX HaHHBIX CJAEIYET, YTO HYKHO NOAXONUTH OUYEHb OCTOPOIKHO
K OLEHKe BJHSHUS BOAHOH PacTUTEJbHOCTH Ha MCHapedHe ¢ BOAHOM IIO-
BepXHOCTH. B cayuae Korga 3T0. BO3feficTBHe MOXKeET INPeACTaBJaATb CY-
IIECTBEHHYIO POJib B (hOPMUPOBAHUHM H3yyaeMOTO dJeMeHTa BOJAHOrO Oa-
JlaHCa, He0OXOAUMO pa3paboTaTth clenUaNbHyIO NPOrpaMmy HabJIoAeHu.
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3.4.3 Hcnapenye ¢ cym

Ilpu pacyere cpelinero MHOTOJIETHErO HCHAPEHHS C IIOBEPXHOCTH KPyT-
HBIX PaBHHHHBIX PedHHIX OacceliHoB HauboJsee TOUHEHIE PE3YJbTATH JAeT
MeTo BomHoro OanaHca [48]. Jas ropHbix palioHOB NIpH OIEHKe XOfa
 MCHapeHMs HCNOJb3YIOTCS HENOCPEACTBEHHEIE H3MEPEHHST H pacyeTHbIe
MeTOAH!, NOCTPOCHHBIE B 3aBHCHMOCTH OT BBICOTHl M OPHEHTALHH CKJOHA.

3.4.3.1 Pacyer mo NaHHHIM NOUBEHHHIX HCTADHTENeH H JIH3MMETPOB

MecsuHble BEJMUHHBI HCIIAPEHMS C TOYBHI 32 KOHKPETHBIE MeECSIH
MOTYT OHITh HOJYYEHH ¢ NOMOIIBIO BECOBBLIX, I'MAPaBJAUYECKHX H APYIHX
TOUBEHHBIX HCIAPHUTENEN M JHU3UMETDPOB PasJHYHBIX KouCTpyKumil [160].
IMTockonpKy cymMMapHOe HCIapeHHe CHJbHO BapbHPYeT B 3aBHCHUMOCTH OT
PacTHTENBHOCTH, NOUBEHHHIX M APYrUX JaHAWAQTHEX YCJAOBHH, 3TH HpH-
6opH  JOJKHEL OHLITh YCTAHOBJIEGHH TO BO3MOXHOCTH BO BCEX BHIAX
nappmadra (mode, Jec M T. IL.), BCTPeHAlOIUXcs B JaHHOM peyHOM Gac-
ceftne. CpeliHee ucnapenue no 6acceliHy BEIUHCIAETCS C YUETOM IJIOMIANH,
3aHATON HAHHBLIM BUIOM Jauamadra,

3.4.3.1.1 Hcnapenue co CHEXXHOIO NOKPOBA O HCHAPHTENSAM

- Jlast BopocGOPOB yMEPEHHHIX IIHPOT, YaCTHUHO WM IOJHOCTHIO  MO-
XKPLIBAIOIIKXCS CHETOM, MCIapeHHe 3a NePHOJH CO CHEXHBIM HOKPOBOM
onpejessieTcss mo HaGJIOAEHUSIM 1O BECOBEIM HCHADHTENISIM CIELHaJIbHOM
roucTpykuuu [160]. '

3.4.3.2 Meton BojHOro 6aJjanca

Ipn onpenefeHMH CYMMapHOTO HCIAPeHHsi N0 METOAY BOxHOTO Ga-
JlaHCa HCHAaDeHHe HOJYYaeTCs KaK OCTaTOUHMIH uleH ypaBHenus. ITo me-
Tofly GasaHca OOLIYHO PacCUHTLIBAIOT CPEJHEE 32 MHOTOJETHHH MEPHOX
HCIIapeHne ¢ KPYNHLIX PeuHbX GaccefiHOB, MOJB3YsCh yPaBHEHHEM

E=P—Q.. | . @0)

Il onmpeneseHuss cyMMapHOrO MCIAPEHHs 32 MeCsilbl OTAEIBHBIX JIET
B NPHHLHTE TPUTOAHO YPaBHEHHe BOJHOrO GajaHca BEPXHEro CJOS 30HEH
aspanuu

E=p—Qs“AM+Quc‘Qups . ‘ (31)

rae AM= (M — M,) —u3menenne BJarozanacoB B paccMaTpPHBaeMOM
c/ioe 30HH aspanuu; Quc— MOANUTHIBAHME (BOCXOJSIIMH MOTOK BJArH)
B 30HYy aspaliy H3 30HHl HaCIMEHHS; Qup— HUCXOAAMHMH IOTOK BJAarH
U3 30HBI a3paluy. ' .

- HMsmepeHue u pacueT pe3y/bTHPYIOUIErO NOTOKA BAATH Qup—Quc [138]
CONpPSIZKEHB! C HEKOTOPHIMH TPYAHOCTAMH H HENPUTOAHBI /IS MacCOBOTQ
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HpuMeHeHHs1 B Maclutabe peuHoro Gaccefina. OgHaKO B YC/IOBHSX, KOTAa
BHIIaJal0lllHe HE3HAUUTENbHEE OCAJKH IOJHOCTBIO BIHTHIBAIOTCS IIOYBO-
IPYHTaMH H He 06pasyioT MOBEPXHOCTHOTO cToka (Q.=0), a mpocaunBa-
HHe [OXKJAEBOA BOAH B MOYBY OrpaHHuHBaeTca He6OJbHION TriyOHHOH,
IIpY DOCTATOYHO I'MTyOOKOM 3aJjieTaHH# YPOBHS TPYHTOBHIX BOA (Oojee 4—
5 M) MOXHO MoOXKUTHh (Que— Qup)=0. B aTOM cayuae ypasHenue .(31)
nprobGpeTaeT BUL

E=P—AM. 32)

Mertonp! OlleHKH H3MeHeHMH NMouBeHHON BJjaru AM manaraiorcs B pas-
nene 3.5.3.

3.4.3.3 Mertoj TemioBoro fananca

Ecnu ncxonnTs M3 ynpolleHHOTO ypaBHEHHs TemuioBoro Gananca (29)
H JONYCTHTb DaBEHCTBO KO3(GGHIHEHTOB TYpOYJEHTHOrO OOMeHa MJs
BOIASHOrO mnapa u IIOTOKa TeEmjia, TO HCIapeHHE MOXKHO BBHIPA3SHTH (I)Op-
MyJ0#
1000 (R, — H ;)
E= n S0. 33
Pl (I+8) 7 ( )

rae R, — pannanuonsbiii 6ananc; Hs — NOTOK Tensa B MOYBY; Py U L —
IJIOTHOCTh, M YAedbHAS TEINIOTa Napool6pasoBaHMd BOAH; P — Koabhdu-
nueHT BoyaHa, onpefedenHbli no ypasuenuio (19) (pasmen 3.4.2.3).

DTOT MeTOoj NPHTrOJEH [/ OLEHKHM HCIapeHHs ¢ TEPPHUTODHH, OKpY-
Kapuell Tenjo6anaHCOBHE CTAaHIMH, W HE MOXKET HCIOJb30BATHCS HA
crangapTHoi (0ObYHON) ceTH craHuui. YpaBHenuem (33) He yuuthBa-
IOTC TOPHBOHTAJbHBIE IPafHeHThl TyPOYJAEHTHOro Temnoo6MeHa (aiBek-
IMA) B TO3TOMY OHO NpPHMEHSETCS] NPEeMMYIIEeCTBEHHO MJISI HOCTATOYHO
OJHOPOJIHEIX PaBHHHHBIX YYaCTKOB MECTHOCTH, IOKPHITHIX OXHOOGpPasHOM
PaCTHTEJLHOCTHIO. '

[punareiv sHaueHnem koaddunmenta BoysHa He yunTHIBaeTcs BJHSA-
HHe TeMIepaTypHOH crpaTuduxkaunuu. Has cBeieHHS K MUHEMYMY 3TOTO
BJINSIHMSA TpajaneHTHl A® u Ae pekoMeHAyeTCcs H3MePATb Ha YPOBHAX
OaM&Ke K TOBEPXHOCTH 3eMJH (B YCJOBHSX CHJbHOTO HarpeBaHHus Ha
ypoBHsx oT 0,1 10 0,2 M u B HOpMaJbHBIX YCJAOBHAX 40 1 M). YpaBHeHHe
(33) HenpuMeHHMO JJIs1 apHIHLIX PalHOHOB. :

3.4.3.4 AsponnHaMuYECKHH METO

I ompeneneHus CyMMapHOTO MCIApEHHsS METOLOM TypOyJeHTHOH
nupdysnn pekoMenayercs Ta xe dopmyna (20), uTo M AJsS BOLHOHN TiO-
BepxHocTH. OfHAKO B 3TOM CJyuae HEOGXOAMMO CUMTATHCS C BJAHAHHEM
ajBeKIMH H TeMnepaTypHol crpaTudukanuu, C Heabl0 HCKIOUEHHS
BJUSIHHS alBEeKIHH H3MePeHHs TPajHeHTOB YNPYTOCTH Iapa W CKOPOCTH
BeTpa NMPOU3BOAAT Ha POBHBIX M OJHOOGPaSHBEIX IO YCIOBHSM PaCTHTEJNb-
HOCTH y4acTKax MeCTHOCTH JOCTaTOYHHIX pasmepoB. B paGore [19]mpen-
JIOKEHE! METO/b AJs Olpe/ieJeHHs MONPAaBOK Ha TEMIEPATYPHYIO CTPaTH-
duganuo. '
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HAas anuresbHBIX (CTammHapme) HaOJIoleHull 32 HCIapeHHeM 5TOT
MeTOJ BPSAJ JIM MOXKET HalTH IIHPOKOe NPUMEHEHHEe H3-3a €ro prnoeM-
KOCTH.

3.4.3.5 DMnupuyeckue MeTOLbI

DMnupHyYecKHe METOABl [JIs ONpefe/]eHHs HCIAapEHUs, B OT/IMYME OT
6anaHCOBBIX, OCHOBBIBAIOTCS H4 MAacCOBBIX IAHHBIX METEOPOJOTHUECKHX
HabJIofleHnii: TeMIepaType M BJAAXKHOCTH BO3JyXa, CKOPOCTH BeTpa, 06-
JIAUHOCTH, NIPOJOJIKUTEABHOCTH COJHEYHOTO CHSHHI. Cymecmyxonme Me-
TOJBl HCIOJNB3YIOT TaK¥Xe JaHHBIE II0 chapeﬁmo C BOJHON IOBEPXHOCTH
HCIIapUTENS.

3.4.3.5.1 OGoO0uiennbfi KOMOHHHPOBAHHEI METOX

Kom6unaunonnas dopmysa [156 106, 36, 7] noayyeHa U3 ypaBHEHHS
TemIoBoro OasaHca M yPaBHEHWUN TypéyneHTHoro mepeHoca  Tema H
BJard B CAeNYIOUIEM BHAE!

100[(‘) T{T [(Rn‘_ Hso)"i“ Pacp {( z“‘ez (e:’—es)} Tf(u)],

(34)

F =

Tie pp U L — JIOTHOCTh M yAe/bHAsl TemJoTa NapooOpasoBaHHs BOMbL;
I' —mpousBonHas ynpyrocTH HAacCHIINAIONIEr0 BOISHOrO mapa Io TeMmepa-
TYpe; Y— NCHXPOMETDHUYeCKass IOCTOsHHAs; KRp— pafiHaluoHHBI - Oa-
Jganc; Hs, —noTox Temnia B MOUBY; g # Cp— IVIOTHOCTb BO3LYyXa H €ro
ylesbHas TeNJOeMKOCTb IPH NOCTOSIHHOM JAaBJEHHH; &s H e;— YIPYrocTh
BOJASIHOTO Napa y NMOBEPXHOCTH M Ha BLICOTE 2 HaJ IOBEPXHOCTBIO; e

H 8:’ - YIPYroCcTh HACHIIAIOIIEr0 BOAAHOTO Mapa no TeMIiiepatype noBepx-

HOCTH ¥ Ha BHICOTE Z HaJl MOBEPXHOCTHIO; T — pacueTHull nepuof; f(u) —
. PYHKOMsT CKOpOCTH Berpa. 3HaueHHe [(#) pacCUNTHIBAETCS IO Cpen-
HeHl TeMIlepaType BO3JyXa Yy NOBEPXHOCTH Ha BHICOTE 2 HaJ IIOBEPX-
HOCTBIO. ‘
3uauenne [ (1) o6BIYHO OMPENESETCS SMIHPUYECKH JJIsi JAHHOTO THIIA
PaCTUTENbHOCTH M ONpeNeNeHHblX KaNMATHUeCKuX yeaoBui. [Ipumepn ta-
KOTO ypaBHEHHS IPHBOMATCS B yrnoMsiHyTo#l suTepaTtype. Korna pasmepsl
HCIApPSIONIeH I/IOMAanH AOCTATOYHO BeJHUKH, f(#) MOXKET onpejessaThes 110
TEOpUH BeTPOBOro npoduis, Kak npu npodpuise KEYPS [142]: ‘

£ (@) = R, [041n ((e+d-+2)/z)] | @)

rae £=0,43 —nocrosinnas KapMana; @, — CKOPOCTb BETPa:- Ha BEICOTE Z;
@ — napaMerp ana6aTHYECKOrQ MPOpus; d — NOJOXKEHHE IJIOCKOCTH OT-
. CUeTa; Zr— IapaMerp IIepOXOBATOCTH. 3HAUeHHs d M 2 MOXKHO OIpeje-
JUTh KCIIEPUMEHTAJbHBIME HaOJMIOJeHHAMH 3a mpodusaeM BeTpa y pac-
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CMaTpHBaeMOH IIOBEPXHOCTH, NOKPHITOH PAaCTHTENBHOCTBIO. B ycaoBHsaxX
opomenusi O npuHUMaercs paBHHIM HyJo [157, 165].
‘B ciyuae yBaaXKHeHHOH MCIapsIOLIEH NOBEPXHOCTH es=e’, a NoTeHIH-

aJbHOE Hcnapenue Eg mpencTasisercs B BUAE
1000 T P
Bom 0 T (g ) Trw). @

IToTennuanbHOe HCHapeHye NMPEACTaBJsET COGOH HCIapeHHe, KOTOPOe
MOXKeT UMeTb MeCTO ¢ JI060H MOBEPXHOCTH IIPH 3aJaHHBIX METeOpOJIOrHYe-
CKHUX YCJOBHAX, ecan OblIO 3aJaHO YCJIOBHE HEODAaHHYEHHOTO MHOABOAA
BJIATH K 3TOH NOBEPXHOCTH.

YpasHenusa (34) u (36) MOXKHO OGBEJUHUTD TAK, YTOGHI YCTPaHHTB 3J1e-
MEHT, 0003HaYaIoNIHil yIPYrocTh BOASHOTO Napa e, y HCIapsiollell IoBepX-
HOCTH, B TaKOM CJy4ae Y MOBEPXHOCTH HEOOXOJUMO H3MEPATL TOJBKO TEM-

nepa'rypy. OxoHyaTeJbHOE YpaBHEHME CBA3M HCIAPEHHs C HCIAPSAeMOCTBIO
MMeeT BHJ

T 1000p,C : '
E=—FL . By— — e —e) T (). @7)

g npuMeHeHusT KOMOGHHMPOBAHHEIX QOPMYJ K NMOBEPXHOCTH, IIOKPHI-
TOH PaCTHTENBHOCTBIO, GajaHC R, OOLIYHO H3MEpSeTcs HENoCpPeJCTBEHHO

pamuomerpamu [42, 43], a NOTOK Tela B IOYBY M3MEPSIETCS C IOMOLIBIO -

cneuyanbielx nutactud [111, 124] unu paccunTHIBaeTCs 10 JAHHLIM H3Me-
peHnit Temneparyproro npopuaa [167].

3.4.3.5.2 Ilpoune amnupntiecxne MEeTOAbI

B Auranu ucnapenue Eo ¢ OGHIEPHON IJIOL{A[1 HOPMAJIBHO BEreTHPYIO-
IIer0 COMKHYTOTO TPaBOCTOSI, XOPOLIO ofecnedeHHOro Bono, Ileuman -
HEHHO CBA3bIBAET C HCIAPEHHEM C BOXHOH MOBEPXHOCTH NOTPYKEHHOTO
B IPYHT aHrJauiickoro ucnaputenas Ep cnenylomeir opmynoin [121]:

—JE, | 38)

rue Koscp(pnunem { uamensieTcs 4711 oro-Boctouroit Aurauu ot 0,6 10 0,8
(B Tenaeii nepuop ropa 0,8, B xomonuslit 0,6, B cpennem 3a rox 0 75)

B paGore [15] npemnoxkena ¢opMmyna, MpUrofHas NJsi ONpPeJe/eHHs
CYyMMapHOTrO HCIAPEHMs C PaCTHTENbHOTO, XOPOIIO YBJaKHEHHOrO IOKPOBa

Eo=45,8K 2P (0--17.8), | | ‘ - (39)

me Ey— cymMMapHOe ucnapenue ¢ opomaemmx noJiefl 3a BereTaunOHHbIH
nepuon; K-—xko3(hhuuuenT, onpelenseMbl SKCIEPHMEHTAJbHEM IIyTEM
AJisl KaXJOTO THNA PAaCTeHHH; P — OTHOLIEHHe PONOJIKUTEILHOCTH JHEB-

—.

HBIX YacoB 3a HaHHBIA Mecdll K ee rOJOBOH CyMME; @ — CPenHAs MecsuHas
TEMIEpPaTypa BO3LYXa.

Suauennus kospouuuenra K, YC'I‘aHOBJIeHHOI‘O aBTOpaMPI [12, 13, 122]
AJIsl OpolIaeMbIX KyJbTyp B 3anaauoit uacty CHIA, npusoasites B Tabi. 2.
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TABJIULUA 2. 3nauenHus K}lﬂﬂ pasHBX KyasTyp [15]

Ky bTypa wm yroape mﬂﬂﬂ)%gm Bele’l‘I (OHHOTO K
JonepHa Becr Gesmopo3sHml mepuop 0,80-0,85
Boo6n 3 0,60-0,70
Kykypysa 4 0,75-0,85
Xnomok 7 0,60-0,65
JTen 7 -8 0,80
3epHOBH € 3 0,75-0.85
Copro 4 -5 0,70
Llutpycosnie 7 0,50-0.65
OpexoBb e TepeBbs Bech 6e3MOpPO3HH I HmepHOT 0.70
IIpoune GpykroBbie gepeBbs To xe 0,60-0.70
Mact6uue To Xe 0,75
MacT6bume KaieBepHOE To xe 0,80-0.85
Kaprodens 3—5 0,65-0.75
Puc 3-5 1.00-1,20
CaxapHas CBeKJa 6 0,65-0,75
MoMumzops 4 0,70
OBouwHH e 3 0,60

B Tabnuue MeHblLLee 3HaueHune K Ans KaxXAoW KynbTypbl COOTBETCTBYET
KnuMaty npubpexHbIX palioHOB, Oonbluee — KNUMaTty 3acyLUIMBbIX 30H.

OTOT MeToA MOXHO peKoMeHAoBaTb AfA pacuyeta ucnapeHus ¢ opoluae
MbIX 3eMerb B paioHax ¢ Manoi obnayHocTeto. 1o NpubnusuTenbHbIM
oueHKam owmnbKu MeToda B ornpedeneHun ucnapeHua 3a roa u 3a BereTa
LUMOHHbLIM nepuod coctaenaiT 15—25%.

TopHtBeWT M XonbumaH [158] paspabotanu creaywollee ypaBHEHUE
AnA MeCAYHOrO NOTEHLMANbHOrO UCNapeHusa:

1.6D’ 100 a, (40)

rae D' — MecAYHan CYMME_[DOAOTKHUTETILHOCTH [HA, BBIDDKEHHAR B AO-
nax ot 360 yacos; a=--~ o :_ri!n B — cpeaHARa MecAYHaA Temnepartypa
BO3AyXa; i— CyMMa MECAUYHbIX 3HAYEHWH TeMnepaTypHbIX WHIEKCOB £=

© \ 1514
3a Bce 12 mecAues roaa.

[na pacueTta cpeaHero rofoBOro MCNApeHUs C MOBEPXHOCTHU PEYHbIX
BacceiHoB Tropk [161] npeanoxun dopmyny:

E=- 41

W (41)

roe P—rofoBble OCafkW; Bo— MakCUManbHO BO3MOXHOE WCrapeHue npu
JaHHbIX METEOpPOSIOrMUYECKMX YCINIOBUAX M NPU AOCTAaTOYHOM YBIIaXKHEHWU
nouysbl. 3HaueHWe napameTpa n TIOPK NMPUHMMAET pPaBHbIM ABYM, a Benu

YyuHy Eo onpezenseT B 3aBUCMMOCTM OT Temnepatypbl Bosayxa 0, (Eo=
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Puc. 8. I'paduk I pacuera rOJOBBIX BEJNMUHH HCHapeHHs (MM/rOX) C HOYBHL
10 CPEIHUM IOXOBLHIM 3HAYEHHAM TemnepaTypm H BJAXKHOCTH BO3AYyXa,
H3MEPEHHHIM Ha BHICOTE 20 M.

=300+250 +0,050%). Tem xe ypaBHeHHEM MOXKHO MOJb3OBATHCS B JJIS
BBIYMCJICHHS HCHIAPeHUd ¢ HeOOMbIIMX HOBEPXHOCTEH 3a KOPOTKHE IpoMe-
KYTKH BpeMerH. lunga storo B popmysie (41) BMecTo BeqnuuHbl P cienyer
6pats cymmy P+-AM, rne AM — n3MeHeHHe BJaro3anacos B IIOYBE, pac-
XOAyeMBIX Ha MCTapeHHe 3a pacueTHble HHTepBasdnl BpemeHH. A.P.Kou-
CTaHTHHOB [85] mpemyioxkua MeToj, pacuera CPEXHEr0 MHOTOJIETHEIO CyM-
MapHOro MCIapeHHs AJs PaBHHHHBIX PaiioHOB M3GHITOYHOTO H HOCTATOY-
HOro yBJIa’KHEHHS 10 TeMIIepaType H BJAXKHOCTH BO3JyXa Ha BHICOTE 2 M,
H3MEepEHHBIM Ha MEeTeOPOJIOTHYECKHX cTaHnuAX. CpefiHee roJioBoe CyMMap-
* HOE HCNIapeHHe ONDEMeJIAETCH HENOCPEACTBEHHO N0 HOMOrpamme (puc. 8)
MO CPeJiHUM 32 MHOTOJIETHHH NEPHOJ TOAOBHIM 3HAUEHHAM TEMIEpPaTyphl
1 abCoMIOTHOM BJIaXKHOCTH BO3Ayxa. IlosyueHHbie 110 HOMOrpamMme BeJIH-
YHHBl XapaKTePH3YIOT CyMMapHOe HCHapeHHe ¢ OKpYyXKalolled MeTeopoJIo-
THYECKYIO CTaHUHIO IJIOMAaAH B HECKOJIbKO KBaJPAaTHHIX KHJIOMETPOB.
MeTonnl pacueTa MCHApPEHHA 10 TEMIepaType BO3NyXa HEIOCTATOYHO
HafeXKHEl M3-32 HeyueTa Pas3sHOCTH CE30HHOTO XOfa TeMIepaTypH BO3LyXa
H pagnanuu. PacueTHEe GOPMYJB TaK:Ke HOJ/UKHBI YYUTHIBATH B TOH HJH
HHOIl Mepe BOXHHIf GaJlaHC TePPHTOPHH.

3.4.3.6 Meronpi, paspaGorannsie 8 CCCP

B CCCP M. U. Byasiko [21] paspaGoraHbl MeTOAbl, MO3BOJSIOIIHE
ONpeneiaTh HclapeHne ¢ GOJBbUIMX TEPPUTOPUIl 32 MHOTOJETHHH MEPHO,
a Tak¥ke C Pas/MUHBIX BHIOB MOBEPXHOCTEH 32 OTHEAbHBIE MECSIL U TOMHL.
Cpennee MHOTOJETHES cymmapHoe ncnapeﬂne PEKOMEHIyeTCa OnpelensaTh
110 YpaBHEHHUIO

— 10008 1/2
__| 1000PR, P,PL ) pwPL }
E= -—*EZL—‘ 1—e th IOOOR,, N

4 3axaz Ne 1} 49

@2



Merodot pacuera eodnvix 6aiancos

rie P —cpepHee rofoBoe KOMHYECTBO OCANKOB; Ry — pagnanuonnbiy 6a-
JIaHC YBJIaXKHEHHOH NOBEPXHOCTH, NMOKPHITOR PACTHTENBHOCTBIO; Py U L —
WJIOTHOCTD M yAEJbHAs TeIJIOTa 1apoo6pa3s0OBaHusT BOJHL.

Tomosrie BeanuuHH Rz KapTHPOBAHHI H ONPELESIOTCS AJ1s1 I060ro 3a-
naxHOro nyHkrta. OTHOCHTe/bHasl CPelHsss KBaJpaTHuecKas OIIMGKA, BHI-
yucaenuas no gopmynae (42), cocrapisier okoso 17%.

CoraacHo MeTony ByAnIKO, AJisi ONpeleseHiss CPEAHEr0 MHOTOJETHETO
MeCSIYHOTO CyMMApHOrO HCapeHusi He0OOXONMMO pacnoaraTh JAHHHIMH 06
ocagkax (P), croxe (Q), remneparype (©) u ympyrocTu BOASHOTO mapa
Bo3nyxa (e). B yc/OBHfX HeZOCTATOYHOrO yBJIAXKHEHMs Pacuer IpOH3BO-
JIHTCS AJI5 MeCsIeB TENJIOro mepHozia roga no gopmyse '

E—=FE, ﬂ%%(yﬂiz)_ : (43)

. UPH (M1+M2) < 2Mo

‘E —Eo mpu (My-My) > 20y,

Biarosanachl B-METPOBOM CJIO€ MOUBHl /i HAuajga NEPBOLO MeCsla
TEIJIOro neprojia OupefAe/sioTcs NPHOIMKEHHO IO CIElHaJbHO IOCTPOEH-
HOM KapTe, a VIS BCEX MOCJAEAYIOINHX MECSANEB PACCUUTHIBAIOTCS 10 (hOpMy-

aM: -
M, =M1 Mo — Eg) 4 2Mp (P — Q)
2T 2Mo + Eg

 npu. (My4-Mo) <2y,
My=M;+P—Q—E,
HpPI (M1+M2)>2Mo. ‘ ’ ' ’ (44)

MakcumasnbHO BO3MOXKHOe Hcnapenne (Ep) BHIUHCIAETCS N0 CrElHalb-
‘HBIM HOMOTPaMMaM B 3aBHCHMOCTH OT YCJIOBHOTO HAe(HIMTa BJIAXKHOCTU
‘Bosnyxa (e} — e2), Te ez — yIPYTroCTb BOASIHOTO Napa Ha BhICOTe 2 M Hal,
NOBEPXHOCTRIO; e* — YIPYrOCTh HACHILIAIONIEr0 BOASHOIO napa Mo Temme-
paType BO3JyXa Ha BBICOTe 2 M HaJ NOBEPXHOCTbIO. KpHTHueckue Bjiaro-
sanacu (M) onpefensiiorcss no Tabauile B 3aBHCUMOCTH OT cpefHedl Me-
CAYHOM TeMIepaTyphl BO3LyXa M reofOTaHHYeCKOR 30HHEI MyHKTa. OTHO-
cuTesNbHas CPefHsAs OwWHOKa BLIYHCIEHUS - MeCTYHOTO HCTIapEeRus KOM-

IIJIEKCHEIM METONOM cocTabJiger 25%.
CyTouHOE HCIIAPEHHE C IOBEPXHOCTH CHEXKHOTO OKPOBA PEKOMEHTYeTCs!

- BoiuncaaTs no gopmyiam I1. T1. Kyssmuna [88, 84]:
E=(0.184-0,098u1) (en—ed) - @)

E-—-(O 24+0 O4u10) (es—e,), - (46)

Tae Ui, e , ey M ex— CPelHHe CyTOUHbIE 3HAUEHHS COOTBETCTBEHHO CKO-

POCTH BETpPa, MAKCHMaJbHOM YIPYroCTH BOASHONO Napa IO TeMIepaType
JIOBEPXHOCTH CHEra, TeMuepaType BO3AyXa M YNPYTOCTH BOASHOro mapa.
Wunexest 10 n 2 y 0603HAueHUH O3HAUAIOT BHICOTY H3MEDPEHUsI Haf TO-
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Pacuer asemenros 800noz0 Garanca

BEPXHOCTbIO CHEra COOTBETCTBYIOLNEH XapaKTePUCTHKH B MerTpax. Mecsu-
HBle CYMME! HCIIAPEHHS CO CHETd ONPEeJIFIOTCS 10 3THM (opMyaaM ¢ oT-
HOCHTeJIbHOH CTaHAapTHOH onrn6Koi okos0 30%.

CpelHue MHOTOJIETHHE MeCSUHble 3HAUCHHS cymmapnoro HcrmapeHus
¢ 60JIOT ONpeResAoTCs B 3aBHCHMOCTH OT pajHanuOHHOro GajaHca Io-
BepxHOCTH 6oJjioTa [137]

E=yR, . . ' @7y

IZle H3MEHAOIHUACA 0 MecAnaM Ko3(hUIUeHT 1]; HAXOJHUTCA TIO YCTAHOB-
JIEHHO! ONBITHBIM IyTeM TabJHulle B 3aBUCHMOCTH OT Tuna GOJIOT, a pafua-
UHOHHBIH Gananc R, [B kKan/(cm?- Mec)] u3MepsieTcsl HJIM BHIUHC/SETCS

OIHHM H3 H3BECTHHX CNOCOGOB IO ,[LaHHbIM CTaHAapPTHBIX MeTEOPOJIOI‘H‘—Ie- '

CKHUX HaOJIONEeHHI.
CyMMapHOe HcnapeHue ¢ Jjeca 3a OTZHEJ/bHBIE MECSIIb TEIIOrO TepHoAa
TOLa BHIUHCJAAETCS IO YPABHEHHIO

B KOTOPOM Kosqpcbnunem P onmpefiensieTcss NO PANUALMOHHOMY MHIEKCY CY-
xoctH X Rn/L 33 P; Ey— uMeeT TO ke 3HaueHHe, uT0 u B dhopmy.se (43),
H onpejensercs IO TeM Ke HOMOrpaMMaM B 3aBHCHMOCTH OT JedHuIuTa
BJIaXKHOCTH BO3LyXa. Benuuuna R, 03HauaeT H3MEPEHHBII HA METEOpOJO-
THYeCKHX CTaHUMAX pajJHallMOHHBIH GajaHC pPa3HOTPABHOH IOBEPXHOCTH
(myra, samexu u T. m.). Cymmnl ) Ep, 23R u 33 P BHIYHCJSIOTCS - Hapa-
CTalOIMM HTOrOM HAyWHAad C IepBOTO Mecsla TelJoro nepuoja ropa —
OTAeJbHO 32 Ma#i (V), faxee 3a fBa mecsana — Mait u uioHb (V—VI), 3a
TPH Mecsla — Mal, uioHb M uioab (V—VII) u T. A, 10 KOHIa mocJefHero
Mecslla TemJaoro ceaona — Mali—centa6pp (V—IX). W3 noayuenHnix no
ypaBuenuio (48) uurerpansbHeix cymm 3, E onpepensior HCTIapeHHe ¢ Jieca
3a OT/E/ILHBIE MECSIb], HAPUMEp LIS HIOJIS: ‘

vi VI
Evn = ZE"‘ ZE
v v

Ilna onpefesenns cyMMapHOTO: HCIIAPEHHS C OPOMIAEMBIX TOJell HpH-
MEeHSIeTCSl MeTOJl TemnoBoro Gajanca. Pacuer wucnapeHus nponsso,lm’rca
10 ypaBHEHHIO AR .

E=T20 (R~ Ha ~H) . 49)

B KOTODPOM DajHalHOHHHN Gasnanc Ry U3MEPSeTCS HENOCPEeNCTBEHHO, Be-
JIMYHHA TIOTOKA Tenaa B NMOUBY (fs,) BHIUUCJSIETCS HA OCHOBAHHH JAHHBIX
H3MepeHHii TeMnepaTypsl NOYBH Ha raybunax 5, 100, 150 u 200 mm. Pe-
HIasi COBMECTHO ypaBHeHHs (33) u (49), moayuaiot dpopmy.ay

A© - 1,56Ae . °

KOTOPOH IOJb3YIOTCA JJI5 BHIUHCJIEHHS TYpPGYJIeHTHOTO HOTOKA Telja BO
BCeX cJayuasx, Korma (Rn— Hso)=20,10 xkau/(cm?. mun), A0Gz=0,1°C,
Aez=1,0 M6. B ToMm caydae, Korga (Rn— Hso) <0,10 unu xotst 6Bl onHa

e _ : 51
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Merodu pacuera sodubix '6a/m'ncoé

us Beauunn A® mm Ae OTpKI.laTeJIbHa, TypOy/I€HTHEIH TEMJIONOTOK Onpese-
Jsetcsa 1o.popMmyJte

H,=1,35K A8. ‘ (51)

I'papuents A® u Ae u xoadduuuent TypGyaentHoro obmMena K ompexe-
JSAIOTCS Ha OCHOBE JaHHBIX H3MEPEeHHH CKOPOCTH BETpa, TEMIEDATYphI
U BJIaXXHOCTH BO3JyXa Ha IBYX YPOBHAX Hajl HyJeBO# mosepxHocThio (0, 5
u 2 M). B kauecTBe Hy/NeBOK NPUHAMAETCs OBEPXHOCTb, HA yPOBHE KOTO-
poil CKOPOCTb BeTpa CTAHOBUTCS paBHOH HYymo. OTHOCUTE/bHAS CTAaHAAPT-
Has OlNOKa ONpefeseHus NeKaXHBX 3HAUeHHY CYMMapHOrO HCIapeHHs
ONHCaHHBIM TeII06aNaHCOBHIM MeToJ0M cocTaBiseT 15Y.

IIpu ougHke omMGOK B Ka4eCTBE STAJOHHOTO NPHHHMAJIOCh CYMMapHoOe
“HCIAPeHHe, NOJNYyYeHHOe Ha OCHOBE [JaHHBLIX JIUSUMETPUUECKHX M3MEpEeHHH, .
MIOYBEHHBIX HCIapuTe/el WK II0 MeToAy BOJAHOro GaJjaHca. x

,3.4.4 Kapru ucnapenns

Ha ocHoBanuu npousBeleHHBIX PacueTOB HCNapeHMs, yalille BCEro IO
MeToJy BOXHOIO GajJaHca, NPOM3BOLUTCS HOCTPOEHHE KapT CyMMAapHOro
HCHAPeHHs ¢ NMOBEPXHOCTH PEYHBIX 6aCCefHOB, MO3BOJSIONNX ONpeaesaTh
HCnapeHHe JJ5 HEH3yueHHLIX BoL0oc60poB. MeToAE NOCTPOeHHd KaPT H3Jaa-
- rawTesa B pa6orax [116, 179, 48].
~ Kaprthl ucnapenus ¢ BOAHOM NOBEPXHOCTH COCTABJSIOTCA OOBIYHO IO
JaHHBIM HCIIAPHTeJEH WM HCIapHTebHLIX GacceliHOB.

3.5 lsmenenus 3amnacos BOAbl B PeYHOM Gacceline

3.5.1 O6mue noaoxeHus

Kak orMeyaJsoch B pasjene 2.2, H3MeHEHHs 3aMacoB BoJbl B 6acceiine
VYHTBIBAIOTCST TOJILKO NPH pacyeTax BORHOTO 6aslaHca 3a KOHKpETHble HH-
TepBaJbl BpeMeHH (KOHKDETHBIH rofl, Ce30H, Mecsl, AeKana), a TakxKe IpH
pacuerax CpeJIHHX MHOTOJETHHX CE30HHBIX H MECSUHBIX BOJHBIX 6aJlaHCOB.

Bce unenbl ypaBHeHHSI BOXHOro GajiaHca, XapaKTEpH3YIOIHEe H3MeHe-
HHs 3aNacoB BOJbI, ONPEREJSIOTCA 1O PA3HOCTH 34IAacOB Ha KOHeN, U Ha-
4aJI0 PACYETHOTO IEePHOAA.

" ;3anacsl BOIH B peUHBIX GaccefHax CJAaralorcs u3:

a) 3amnacos BOILI HA MOBEPXHOCTH Bogoc6opa (Ss),

6) samacos BOJH B NIOYBE M TPYHTaX 30HH aspanuu (M),

B) 3amnacoB nojseMHbIX Box (G).

B cTpanax yMepeHHOro  XOJIOAHOrO KJIHMaTa ¢ HaIHIHEM YCTOHYHBOrO
CHEXHOTO IIOKPOBA OCHOBHBIE BJIarosamacel aKKyMYyJaHPYIOTCS B 3UMHEE
BpeMsl, a B CTPaHaX TeIJOr0 ¥ 3KapKOro KJHMaTa —B CE30HH JOXKJeH.
BoznroGanancoBble pasiuuKs MeXIy CTPaHAMU YKa3aHHBIX IBYX THIOB CO-
CTOSIT B TOM, UTO B NEPBHIX M3 HMX aKKyMyJHDOBaHHbIEe B BHJE CHEXHOTO
NOKpOBa OCajKd y4acTBYIOT B (OPMHPOBAHHH CTOKA C JIMTEJbHBLIM 3a-
TasABBaHHEM, TOT/a KaK B APYTHX MKHAKHE OCAJKH BCTYNAIOT B IHAPOJIO-
rUyecKuil Iporece HeMeNJIEHHO MOc/e BHINAJEeHHs MM ¢ HeOOJLIIHM 3a-
Ha3/blBaHHuEeM. : ,
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3.5.2 3anackl BOAH Ha MOBEPXHOCTH Bogoc6opa

AKKyMyJsIus BOLH Ha TNOBEPXHOCTH BOAOCGOpA CKIAJBIBACTCS H3:

1) nmoxneBo#l BOAHI, 3ajlepKaHHON B MHKPOTIOHHKEHHSX;

' 2) 3anacoB BOAH B TBEPAOH ase (CHEXKHBIH TNOKPOB, (HPHOBLIE MOJ,
JIEIHHKH);.

3) sanacoB BOAH! B THAPOrpadHUECKol ceT (Peunble pycja, 03epa, BO-
JoxpaHusuIa, 60ga0Ta).

3.5.2.1 3anepxanue BOAb B MHKDONOHHKEHHAX

CKOIIeHHSI BOJAB! B MHUKPONOHHXKEHHSX (B BHAE JYXK OT BHINABIIHX
JOxAell W JHBHEH) OOLIYHO KPAaTKOBPEMEHHBI, He NOANAIOTCS TOYHOMY
y4eTy U CIeuHanbHO He H3MepsloTcs. JTa Boja OLICTpPO pacxoayercs Ha
ucnapenne ¥ QUIBTPALHIO B NOYBY, T. €. YYUTHIBAETCS APYTHMH WieHAMH
ypaBHeHHs BOJHOrO GajlaHca.

3.5.2.2 ViaMeHeHus 3anacoB BOAHI B TBepho# dase

YueT n3MeHEHHH BOAB! B CHEXXHOM IIOKDOBE IIDOHU3BOAMTCH NyTeM pe-
T'YJASIPHBIX CHETOMEDHBIX ChEMOK IO CIELHAJNbHBIM MaplipyTaM, pacloJo-
JKEHHBIM N0 BO3MOXKHOCTH DaBHOMEPHO B 6accefiHe peKH, YUHTHIBAIOIIUM
XapakrtepHble JaHAIIAadTHEE 0OCOGEHHOCTH MECTHOCTH.

TexHHKa H3MEDEHHS M BEIUMCTCHHA CHEr03aNacoB M3JaraeTcs B JIHTE-
patype [178, 89, 160].

MeToab! OIIEHKY H3MEHEHUH 3aI1aCOB BOAH B GHPHOBHIX NOJISIX U JELHH-
Kax IpHBOAATCS B pasjeJe 5.5.

.

3.5.2.3 HsmeHeHns o0-eMOB BOAL! B 03epax H BOJOXPAHUIMLIAX

OsepHast aKKyMyJsalUMsi 3aBHCHT OT PasMepOB (€MKOCTH) o3ep, CTe-
TIeHH 03€PHOCTH BOAOCOOPa M aMILIMTY bl KOJeOaHHs yPOBHS BOALI 3a pac-
9eTHLIH HHTEPBAJ BPeMEHH.

OsepryI0 aKKyMYJISIHIO CIGIYeT YUNTHBATD, HAUMHAS C O3€DHOCTH BO-
noc6opa Gostee 2—3%:.

Jas pacuera usMeHeHHE 0GbeMa BOAH B 03€pax H BOJOXPAHMJIMINEX
HOJIb3YIOTCS] KPHBBIMH 32BHCHMOCTH OGBEMOB BOIB B 03epe (BOAOXpaHH-
JIHIIE) OT CPEeJHEro ypoBHS BOJHL.

s Toro utoGnl o6ecneuynTh NOTPEOHYI0 TOYHOCTL pacyera CpeaHero
YPOBHS JAJS KPYIHBIX 03ep M BogoXpaHuauny (=10 Mm), HeoGxoaumMo mo-
JyyaTh CBe[leHHs 06 yDOBHfX C PallHOHAJbHO PaSMENIeHHOH BOXOMepHORH
CeTH, yuuThiBaloulell crenuduKy BOJOEMAa M MO  BOSMOXKHOCTH HCKJIIOUAIO-
el BJIUSHUE OTHOCHTEJbHBIX KoJjieGaHHH, HCKAKAIOLIHX ReficTBHTENbHOE
TOJIOXKEHUE YPOBHS.
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C

Puc. 9. Cxema pacmoJiOXKeHHs BOXO-
MEpHBIX NOCTOB M OCeH paBHO-
BecHs Ha PrIGHHCKOM BOLOXpa-
HUJNILE, P
Ocz  paBHOBecms, - COOTBeET-
cTBylomine Berpy: [ -— ceBep--
HOMY H IOXHOMY, 2-— 3amaj-
HOMY H BOCTOYHOMY, 3 — CeBe-
po-3amafHOMy M IOT0-BOCTOY-
HOMY, ¢ = C€BEpPO-BOCTOUHOMY
H I0r0-BOCTOYHOMY, & — BOHO-
MEPHBIE ITOCTHI,

Puc. 10. Cxema pacnosoxeHnuss BOJOMEp-
HBIX TOCTOB H OCefl paBHOBECHS
Ha KyfAOwmeBcKOM BOLOXPaHH-
Juie,
Y. o6osnauenus cM. Ha puc. 9.




Pacuer aremenros sodnozo Gasranca

OrHocuTesbHEIE KOMeGaHusl YPOBHSI HA 03€paX BBHI3BIBAIOTCS cefiliaMH
H CTOHHO-HArOHHLIMH J€HHUBEISIHSIMH, a HA BOJOXP aHMWINIIAX, KPOMETOrO,
JJMHHBIMH BOJHaMH, 00YCJAOBJIEHHBIMH HEPABHOMEPHBEIM PEXUMOM paGoThl
THAPOY3JIOB, B Lensx HCKIIOYEHHS CTOHHO-HATOHHBIX H CeHIIeBHIX KoJeba-

HHH BOJOMEpPHbIe IIOCTHL Ha GOJBIIKX 110 IJIONMIAJLH, HO HErTyGOKHX 03epax;
H O3ePOBHJHBIX BOJOXPAHUJIHIIAX PACNOJATATCs GJH3 LEHTPOB TIKECTH!

BOJI0EMOB («OCell paBHOBeCHA»), Tle YKa3aHHble OTHOCHTEJbHEE KoJeba-

HHSl yPOBHA NPaKTHYECKH He HMeloT MecTa. Ha BHITAHYTHIX B IJHHY ped-

HBIX BOILOXpaHHJII’IU.IaX Ha KOTOPbIX IICPHOAHYECKH HaﬁJIEO,U.aeTCH 3Ha4UHu-
TEJbHEI YKJIOH BOAHO! NOBEPXHOCTH, NMOCTHI PACHOJIAraiorcs no Geperam
BRosb Bojoema (puc. 9 u 10). Ha ropusix o3epax, mas KOTODHIX XapakK-

TepHA CJIOXKHAs NUPKYJAANHS BO3AYIIHBIX MOTOKOB Haji aKBATOPHEN U IIE,

CJIe[IOBATEJIbHO, KaK NpPaBHJIO, He Ha6/I0faeTcss HANpaBJEeHHOTO IepeMe-
I[eHHsT BOAHBIX Macc, MOCTHl PAaCloJaraioTes mo neprdepHH 03epa ¥ HA

OCTpPOBaX ¢ TaKHUM pPacCyYeTOM, y1obBl 1O BOSMO}KHOCTI/I HCKJ/IOYaNACh J0-

KaJbHble KOJeGaHus YPOBHS.

Jns pacuera M3MeHeHHs o6BEMa BOAEL B O3€Pe HJIH BOJOXDAHHJIHLILE
ASy, B COOTBETCTBHY C XaDaKTEPOM BOJOEMa OIpeNensieTcs CpelHuil ypo-
BEHDb €0 Ha 3a/laHHYIO 14Ty, IPHYEM /IS HErJyGOKHX 03ep ¥ 03ePOBHHBIX
BOJOXPAaHHUJIHUIL OH HAXOJIUTCS HENOCPEACTBEHHO U3 NIOKa3aHuil MOCTOB (Io-
CTa), HauMeHee NOJABEPXKEHHEIX BETPOBBIM CTOHHO-HATOHHEIM KOJeGaHHAM
VYPOBHSI, AJIsi PEUHBIX BONOXPAHHJHUIL ~— DAa3[AENbHO N0 y4YacTKaM, pasJiH-

qamomyuMeda 10 BEJIHYHHE YKJIOHA BOJLHOH NNOBEPXHOCTH, a AJ4 I‘le6OKI’IX :

03ep — KakK CPEJHEB3BEIICHHbIH H3 NIOKA3aHMi BCEX MOCTOB, AEHCTBYIOIHX
Ha o3epe.

ITo cpepnemy ypoOBHIO H KDPHBHIM, Bbrpa}xaromnm 3aBHCHMOCTb 00BEMA
OT yPOBH4, onpejengercss 06beM BOJB B BOAOEME Ha 3aJaHHYIO JaTy, a 1o
PasHOCTH 0GBEMOB Ha HAuaJO0 H KOHEL PACYETHOTO HHTepBaJIa——-HSMeHe-
Hue 06beMa B yalle BOJOEMA 32 PAaCUeTHHIA NePHOL.

JLa1 BOZOXPaHHJIHAIL € YETKO BEIPAZKEHHBIM YKJIOHOM BOJHOM noaerHo-
CTH HCNOJB3YIOTCS YacTHHIE KPHBHIE 00BEMOB, T: €. aKKyMYJSIHd Onpefe-
JSIeTCS. HA. 33JIaHHYI0 JaTy Da3fe/bHO AJsl YYacTKOB IO HX CPELHeMY
YPOBHIO, OIDE/IeJICHHOMY METOJ0OM CpeiHeapH(PMETHUECKOrO U3 noxasanna
IIOCTOB, OPAHNUHNBAOIUMNX KaXK/blil BBIICIEHHBIH YUaCcTOK.

B ToM ciayuae, eciu B peuHOM GacceiiHe HMEETCsi HECKOJbKO 03ep HJIH
BOJOXPaHW/HLI, H3MeHeHHs oObeMa BONBI Onpejensercd IJs KaxAoro

03epa MJIH BOJOXPAHHIHILA OTAEJIBLHO.

st Bcex BoA0eMOB M 0COOEHHO [Js1 BOAOXPaHMJIMIL M 03€p, NMJIOIajAb
KOTOPHIX CH/JIbHO MEHSIeTCSl C H3MEHEeHHEeM YPOBHS BOJBI, CPefHUI yPOBEHb
MOZKeT GbITb JOCTOBEPHO OIPe/e/IeH JHIIb IPH YCJOBHH HANEKHOM BHICOT-
HOll YBA3KH BCEX HOCTOB, AedcTBylomux Ha sogoemMe. B CCCP nas BricoT-
HOIl YBSI3KHM NOCTOB LIMPOKO HCIOJb3YeTcs CrnocoG BOXHON HHUBEIHPOBKH

[79], mpu momouIH KOTOPOro yCTpaHAETCs HECOIIacOBAHHOCTL B OTMETKax
IIOCTOB M CO3JaI0TCA YCJIOBHS AJs HAa3HAUEHMsl EJHHOrO  HyJs rpaduxa
JJI51 BCeX JEACTBYIOIUX HAa BOJAOEME NOCTOB.

3.5.2.4 MsMenenue 3a1acos BOJILI B pPYCIOBO# ceTH 6accefma

B 3TOM pasxeﬂe I/ICHOJ)bsnyTCﬂ CJIQ}IYIOL[IPIG CHBHH@H‘IQCKHG yCJIOBHbIe
0603Haqeunﬂ. . A ,
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YcaosHER E Exunnus
0603HaUCHHUS . Buauenue H3MepenHust
by, by 8 C, D, | Sunupuueckue Kosphuuuents pasHele
dl K .
i YKJIOE BOAHON NMOBEPXHOCTH IpOMHUILIE
l Paccrosnue oT ucToKa 40 mpeAmosaraeMoro CTeopa KM
m OTHOmeHKe INIOM[aAH BOAOCGOpA B CepefyHEe y4acT- —
Ka K WIOWafu BoxocGopa y THAPOCTBOpA
q Pacxon ¢ epumunu mromany GacceiiHa M3/ (c-km?)
U . CxopocTb TeueHHS peKH : Mjc
T BpeMms noGeraHus Ha yyacTKe PeKH : c

OneHka N3MeHeHH 3a1acoB BOIL! B PYCJOBOH ceTn GacceiiHa npoH3BO-
JHUTCH TOJILKO 3a NEepHOJH NOAbeMa W CIaja IOJOBOILLS, & Takxke 3a Me-
CALE € CYNECTBEHHHIMU DaSIHIHAMH MEXIy PACXOJaMH BOLLI B Hauane
U KOHIIE HETO.

Jlns noxcuera o6beMa BOJAH 1O BCel pyc.nosoyr cetu Gaccefina nociaen-
HAS pasjenseTcs Ha KDPYIHYIO, a TakikKe - CpefHIOI0 H Meakylo [114]
K KpymHO# pycJIOBOf CETH YCJIOBHO OTHOCSITCSI BCE OTPE3KH DYCJOBOH CH-
CTeMBI, KOTOPble OTPAHHYEHE! CBepXy CTBOPAMH, HAXOAAIMUMHCS HAa PABHOM
yIajeHHH oT HCTOKOB pek (/=50, 100 uin 150 xM), a cHE3Y — 3aMbIKAIO-
UM CTBODOM. OcranpHble OTPE3KH DPYCJIOBOH CHCTEMEl NPHUHCATIOTCS
K CpenHell ¥ MeJKOH PYCJOBO# CETH.

B peunsix 6acceitnax miomansio 15000< A4 < 100 000 kM2, roe umeercs
6oslee HIH MeHee IJIOTHAs THAPOMETPHUYECKas CeTb, BLIGHpaIOTCA Nonepey-
HHEKH, yIaJjeHuble oT uetoka Ha 100 xMm, B palionax ¢ MeHee NJIOTHOH ce-
Thi0 —Ha 150 kM. Tlpm Mesbmmx pasmepax OacceifiHoB (mIomanb
< 15000 xm2) npurumMaercsi /=50 kM, a npu GoJabHINX pasMepax (ILIO-
mazap > 100000 xm2) — /=150 kM. '

Briesiennas KpymHas pycJoBas cetb 0accefina pacwiedsiercs Ha OTHO-
CHTeNbHO GeCcHpPHTOYHbIE YJaCTKH, €CTECTBEHHHIMM TDaHHIAMH KOTOPHIX
CJAYKAT YCThs GOMBIINX IPHTOKOB. IIpH HEBO3MOXKHOCTH TAKOTO pacujeHe-
HAsi_TPaHHALB! yIaCTKOB COBMELLAIOTCS C FHAPOMETPHYECKHMH  CTBOPAMH.

TMomcuer o6bemMa BOAH ° HA KAKOM-THOO j-TOM YYacTKe CBOIHTCA
K OLIEHKE CPEJHEro pacxofa (; B HEM Ha PaCUETHYIO Aaty H Bpemenn noGe-
raHus T;.

ITpueMnl ycranos/ieHus Q; Ha yyacTKe, Iie HMEIOTCS THAPOMETPHIECKHE
HaGJIOLEHHA:

1) mo pacxony BOA:l B THAPOMETPHIECKOM CTBOpe Q’ " pacmoJoxKeH-

HOM Ha MaJIOHPHTO"JHOM ydacTke PEeKu,
rue KOS@Q]HHHGHT m eCTb OTHOIUeHHe nJjaomanu BOﬂOCﬁOpa B CepeinHe yua-
CTKa K IIOILAJau BO}IOCﬁOpa B THAPOMETPHUECKOM CTBODE;

2) npu OTCYTCTBHM Ha yyacTke GOJIBIIMX NPHTOKOB CPENHHH Dacxof
BOJIHl OIIEHHBAETCS METOLOM CPELHero apHpMeTHyecKoro

1.

Q=—+(Q+Q),
rae Qjr v Qjo — Pacxojibl BOAEI HA KOHIAX yYacTKa. .
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Puc. 11, Cxema nputouHoro yuacr-
K4 PeKH, TOsCHAlomas om-
pefieieHHe DYCHOBLIX 3ana-
coB no dopmynam (56)—~—
(57).

O61pem Bopbl V; masa yuacTka B 3TOM cJyyae paccuHThIBaeTcs 1o ¢op-
myJe '
’ Vj =Q % ‘ ‘ (53)

rzne t; — BpeMms noberauus (cpelmee BpeMﬂ Jmﬁerannﬁ) Ha yyacTKe MeXAy
CTBOpaMH.

Ilpu Bnamenuu cpaBHHTENbHO Go/IbLIOH peKH, Ha AOJI0 KOTOPOH HpH-
XoauTCst 0K0Jio 50% mpuTOKa, CPEXHHME PACXO] BOABL HA yyacTKe Olpee-
JISIETCS ¢ Yy4eToM BecoBHIX Koaddunuentor u dopmyna (53) npHHHUMaeT
BUJL, ‘ ‘

V;=1KQ;;+(1—K) Qjo] 5. : | (54)
Becosoit kosddunuent K onpenensieTcs 1m0 BHPaXKeHHIO '
K=05—(05—4)4, (55)

rpe /1 — paccTosiHue OT BEPXHEro CTBOpa Y4acTKa IO YCTbs BIajalouiel
peKH, miaomanb 6acceiina KOTOPOH a;; | M @ — JJHMHA BCEro yyacTka H IJo-
aas Bogoc6opa BCEro yacTHOrO Oaccelina.

I cayuas CAMSHHS Ha y4YacTKe HECKOJIbKHX peK, HalpuMep HABYX
(puc. 11), mpumepHO OAMHAKOBOTO pasMmepa o0beM BOAH V Ha  ydacTke
HOZCUNTEIBaeTCH mo dhopmyae

V)= 51Qi-+5:Qs+0Qs, o (56)

rae Qi, Qz, Qs — pacxonsl BOALI COOTBETCTBEHHO B BEPXHMX CTBOpAaX IpH-
TOKOB M B HHXXHEM 3aMbIKAIOIIEM CTBODE, Koah dunyents by, b2, & onpene-
JISTIOTCSL M3 BBIPAIKEHHI:

b1=-’°j1+"j3—8; b2='vj2+¢j3;.3; |
1 "
=5 [ ) 2 et 72] | 67
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Tjt, Tj2, Tj3— BPeMs NOOETaHHs HA COOTBETCTBYIOLIMX TNOAY4acTKaxX, i
H (2 — TJIOMaAU 6accefiHOB BEPXHUX [OYYACTKOB.

ITpubnyuxennas oueHKa 3amacoB BOAbI B CPefHEll H MEJIKOH PYcJOBOH
CeTH OCYILECTBJSETCS N0 BEIPaiKEHHIO

Vou= L (CA-HD)X10%, ~ (58)

rie g —cpefuufl apu(MeTHUECKHI Mo,uy.m; CTOKA, BBIYHCJEHHBIH IO He-

GOJIBIINM PENpPE3ECHTATHBHEIM PeKaM; U- —cpezmsm no Gacceliny CKODOCTD
TeYeHHs B M/C, IPMHHMAaeTcsl KakK cpefHee apH(PMETHUECKOe H3 CKOpOCTeH
Tpex-ueThipex PeK-aHaJoroB, AjuHa Kotopelx <50, 100 naw 150 xm; 4 —
nJIomans Bcero 6accefina; C'u D — napawmeTptl, onpejesieHHbe /s paB-
uunHEIX pek CCCP (Taén 3). OpHEHTHDOBOYHO CpPEAHAS CKOPOCTb Teue-

TABJIMIIA 3. 3nagenuss mnapamerpoB C u D 1y mojcyeTra 3amacoB BOAH B CpemHell
H MeJKoll pycloBoil cetwt pex [ypaBuenuwe (58)] -

JinanasoH Pycaosoi ceTH (PAacCCTOSHHE OT MCTOKA2, KM)
Mpuponuas sona 050 0—100 0—150
4 D c D c D
TyHEpOBast - 0,017 6,65 0,040 40,3 0,066 108
Jlecnas 0,018 6,49 0,042 39,8 0,068 - 107
Jlecocrennas 0,013 7,53 = 0,035 43,1 0,061 110
Crennas 0,011 7,88 0,032 44,2 0,058 110
Tlonyuycreimnas 0,011 8,09 0,031 45,1 0,057 111

must U MOXeT GHTb OLEHeHa KakK cpennee apHdMeTHIECKOe u3 CKOpOCTeH
U’, onpeeneHHbIX 15 PeK- aHaJIoroB 1o ‘popmyite

U'=0,7500%5 70, | R

me I,——CpeILHI/II/I MexKeHHBIH YKJIOH BO}IHOH HOBerHOCTI/I B YIPOMHJLJIE;
Qmax-—cpe,u,ﬂnn MHOTOJIeTHHH MAKCHMAaJbLHbIA pacxonx BOALI, NpHHHUMAE-

MBIH 110 JaHHBIM Ha6mo)leﬂun au6o npu uX O’I‘CYTCTBI/IH 110 aHAJIOT'HH; d —
mapaMmeTp, npHHIMaeMell o TabJr. 4.

TABJIMLIA 4. 3uauenne napamerpa d B dopmyne (59)

Mopdomerpuyeckue xapvaxrepncmxn
Tofua OTHOWEnKE CPENHeH WHPHHBL B NOJAO0- K

BOIbE K CPeAHEH IMHpUHE B MEXeHb
Quenp Goapmias 40—30 0,12—-0,14
Boabmas 2530 0,15—0,16
Cpenusis 1510, : .0,19-0,22
He6onpmas 52 0,26—0,30
Orcyrersyer 1 o L3110 0,32—0,35
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O6uit 06BbeM pyCJOBHIX 3aIacoB Ha PACUETHYIO ,uaTy‘HaxoszTcs{ cyM-
MupOBaHHEeM 00bEMOB BOJL Ha Y4acTKaxX KPyIHOMH, CPefHell U MeJKoi pyc-
JIOBO# CeTH, T. €.

V=2 Vj+ Ve | (60)

Hsmenenue 3amacoB B pycaoBoii cucreme AV, paccunThiBaeTcsi Io
pa3HoCTH MEXIy OOLIMM PYCJOBBIM HakONJeHHeM B 6acceliHe B HauaJe
¥ B KOHIE PacUeTHOro NepHo/a.

O6BeM pyc0BOro HaKOMJIEHHS AVch 3arteM npeoGpasyercst B CJIOH ASe
[ypaBuenne (4), paspen 2.6] nss UCHOJb30OBAHHSL B YPaBHEHHH BOJAHOTO
GanaHca.

PexomMennyemass Bblllle METOIHKa ONpENEeNeHHs pPYCJOBHX 3alacoB
BOJH MOXKeT OBITb HCNOJb30BaHa JJisi GacceflHOB ¢ miopianwio GoJee
30005000 kM2 ,ZIJm Boaocéopon ¢ MEHbIIEH MmIomaabio 06'beM BOAHL, ax-
KyMyJ/JJUPOBAHHOH B pyc.noxson CeTH, KaK IPaBUJIO, HE3HAUKNTEJIEH.,

3.5.3 3amachl BiIarH B MOYBO-TPYHTAX

OneHka 3anacop BJAard B NOYBO-TPYHTAX 30HBL aspallid ¥ MX H3MeHe-
HH{l NPOM3BOJHMTCS IO PE3yJAbTATAM M3MEPEHHH BJIAXKHOCTH NOYBBI BECO-
BHIM MJIM HEATPOHHBIM MeTtonmamu [11, 26, 80, 160, 136].

IIpu meTanbHBIX -BOAHOOANAaHCOBBIX HCCJIENOBAHUAX HAGMOEHUAMY 32
COZlep:KaHHEM BJIar¥ B NOUBE AOJIKHA OBITh OXBaueHa BCS TOJILA IOYBO-
TPYHTOB JO YPOBHS I'DYHTOBHIX BOJ, a B CJyuasix oueHb INIyGOKOro 3aJera-
HHS NOCJeIHHX — TOJILLA TOYBO-TPYHTOB He MeHee 4 M [73].

IIpnGimKeHHas OLEHKA 3aIIaCOB [OYBEHHOMN BiarW MOKeT GHITH noury-
HeHa 10 pe3yJbTaTaM ee¢ H3MEPEHHH B METPOBOM CJI0€.

Jna onpelesenuss u3MeHEHHHI OOLIETO M  JIOCJOHHOrO conepmannﬂ
BJIATH JIJ1s1 BCETO BONOCGOPa HMIM €ro OTAENbHBIX 4acTell He06X0AUMO yCTa-
HOBUTb ONTHMAJbHOE UHCJIO NYHKTOB M3MepeHHii Ha JaHHOM BomocOope,
Kotopoe ofecreunBaer pacuyeT CpefHEro 3amnaca ¢ 3afaHHOH TOUYHOCTLIO
[86, 105].

YKasaHHbBle HaGJ0eHUS l'IpOI/IBBOILS{TCSI NyTeM TIPOBEJEHHS pPasoBhIX
CBEMOK BJIa>KHOCTH IIOYBO-TPYHTOB B XapakTepHble nepuoArl roja. Ilocme-
nyomas o6paGoTka MOJYydYeHHBIX NAHHHIX NPOU3BOJUTCH OOLIYHEIMM IpPH-
eMaMH.

[Ipu ucnonb30BaHHK BECOBOTO METOLA YHCJIO MYHKTOB HaO/MIONeHMH Ha
BojoCGOpe yCTaHABJIMBAETCS. B 3aBHCUMOCTH OT 33/laHHOH TOYHOCTH OnNpe-
nenenus: Biarosanacos. Omu6Ka onpeneneHHs. CpefiHero 3amaca BJard
B METPOBOM CJIO€ IIOYBO-TPYHTOB IpHu 8—10-KpaTHON NMOBTOPHOCTH B3SITHS
npoGkI TPYHTA OGLIUHO HE MPEBHIIALT 10—15% cpeanero sHauenus.

IIpu ucnosb3oBaHHKM HEHTPOHHOTO METOJa ONpele/eHHe BJaro3anacos
IJIS1 OTJIENbHEIX BHIGOPOUHBIX NJIOMIAKOK (pasMepaMu OT HECKOJNBKHX COT
Jl0 HECKOJIBKHUX THICSY M?) TPOU3BOJUTCS IO HECKOJDbKHM CKBAXKHHAM.

Yuer u3MEHEHHsT BAAKHOCTH B BepXHEM CJIO€ NOYBO-TPYHTOBOH TOJIIH
IIPOM3BOJAMTCS IO BCeM TYHKTaM HaGJIOAEHHH 3a BJAXKHOCTbIO IOYBHI
B peuHOM Oaccefime. 3amacel Biard (B MM) B NOYBO-TPYHTaxX 3OHHI
aspaluu ONpelensioTcsi AJs Bcero BoAoc60pa METOAOM CPeJHEro B3Be-
HIEHHOTO.
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3anacsl BOAB B TOJIIE PYHTOB 30HB A3PAllMH, PACHOJOXKEHHOH Me-

XKy METPOBHIM C/I0€M H YPOBHEM I'DYHTOBBIX BOJ, PEIKO OXBATHIBAKOTCS Ha-
oaonenuamMu. O6bIYHO HAOMONEHHS BeLYTCS B HPeesax BePXHEro KopHe-
oburaemoro cnod. OnHaKo B HHXKHEM CJIO€ TDYHTOB 30HH a3pallMi B OT-
JIeJbHBIX cJTydasix MOTYT NPOHCXOAHUTL CYINECTBEHHEIe HAKONJICHHS BJAATrO-
sanacos. Ilpn Gosee N/JMTEILHOM pPAacyeTHOM II€PHOJE 3TO HAKONJIEHHE
BJIATH MOXKET PACIPeAeNAThCA Ha APYTUe 3JeMeHTH BOJHOro fafjaHca, Ko-
TOpble MOXKHO H3MepHTb. IIpH KOPOTKHX pacueTHHIX mepHonax Haubosee
YROBJETBOPUTENBLHLIM ABJACTCS HEHTPOHHBII METOH ONpelefeHHs 3ama-
COB BJIA&rH B NOYBE.

3.5.4 3anacu HOJlseMbex BO}I

YenoBuble 0603HaquPlH HCIOJB3YeMEIe B 3TOM pasfieie, NPHBOAATCH
B HayaJe pasfena 5.4.

WaMenenune 3anacos noaseMHEX Bog AG npy pacueTax BOAHbIX GaJan-
COB peuHBIX 0acceliHOB ONpefelseTcs N0 JaHHLIM Habmonenuil 3a Koaeba-
HUSMH YPOBHENI NOA3EMHEIX BOJ M 3HaueHusAM XKoab¢uunuenra. v. Bean-
YYHA v P NOHHIKEHHH YDOBHS IIOL3EMHLIX BOJ XapaKTepHU3YeT 3HAUEHHe
Ko3(dunuenta BOAOOTAAUN Vs, & IPH NOLBEME — HEJOCTATOK HACHIIEHHUS
Vuz MOYBO-TPYHTOB HaJ KanMJJISAPHOH 30HOH. PacueTs u3MeHeHH# 3amacoB
TNOA3EMHbIX BOJ IIPOM3BOAATCS Pa3fe/bHO AJIS IEPHONOB Claja # noAbema
ypoBHA. [Ing npuCAu3UTENbHON OLEHKM M3MEHEHHS 3amacos NOA3EMHBIX
BOJ 3a J000f MEePHOJ MOXKHO HCIOJNb30BaTh JaHHBIE 0 HEMOCTATKE HACH-
[IIeHHA IPH YCIOBHH DABEHCTBA MX 3HAUEHHMIT K09 GUIMERTY BOLOOTAAYH.

O1enka u3MeHEHHH 3a11aCOB MOJA3EMHBIX BOJ AJIS OJHOPOIHOrO yqacma
OCYILECTBJISETCS 10 YPaBHEHHIO

AG=v AR, ' : : (61)

rae Al —u3MeHeHHE CPEJHEro YPOBHS MOZ3EMHBIX BOL A Y4aCTKA.

Wsmenenue ypoBHs nmoxseMHBIX BOA B 6GacceiiHe ompenessieTcss pPasHo-
CTBIO CPEIHHX YPOBHel Ha BoJOcOOpe B HauaJe M KOHIE pacueTHOro me-
puona. YpOBHH IIOJ3EMHLIX BOJ M3MEPSIOTCS B CKBaXKHHAX, PACIOJOXKEH-
HBIX C YYeTOM THIHYHHIX JaHAMAa(TOB ¥ 0COGEHHOCTeH BOXOCOAEPXKAIUX
nopo/.

Cpenuuit ypoBeHb ORPeNeAeTcs CIoco60M cpeiuero apudMeTHIecKoro
(ipH OXHOPOJAHBIX THAPOTEOJOTHUECKHX YCJIOBHAX) MM CHOCOGOM cpel-
HEro B3BeLIEHHOrO (TP HEONHODOIHBIX THAPOTEOJOrHUeCKHX YCJOBHSAX).
B nocsenuem ciayuae HaGmonpamoiniuecs Ha Bogoc6ope 3HaunTeAbHbIE H3Me-
HEHHS NHTAHUS U PACXOAOBaHMS NMON3EMHBIX BOZ TPeOYIOT BLIAE/ICHHSA yua-
CTKOB C OJHODOJHBIM PEXUMOM KoJjebanuii ypoBHe#. ITO 06CTOSATENbCTBO
no3BoJaser IubGepeHIHPOBAHHO OLEHUTh H3MEHEHHMSI 3aNacoB MOA3EMHBIX
BOJ Ha PAsJHYHBIX yyacTKax GacceilHa H BLIAGJHTH ofaactu ux HAKOILIe-
HUS H PasTPy3KH. .

PanorupoBaHue TePPUTOPUH Bonocéopa C yU€TOM THIIOB PE€XKHMA YPOB-
Hefl (B OTHEJbHBIX CKBaXKMHAX) I03BOJsAET §0Jee TOUYHO DACCUHTATh CPEl-
Hee B3BelleHHOe H3MEHEHHe YPOBHA JaxKe IPH OTPAHHUEHHOM YHCIE
CKBaJXXHH.

Ipu BEIGOpe NYHKTOB HAG/IIOAEHHH ¥ OOOCHOBAHMH HX ONTHMAJbHOTO
KOJIHUECTBA IS ONEHKH H3MEeHEHWH ypOBHeH MOJSEMHBIX BOJ LeJecO06-
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Pa3sHO HCHOJB30BaTh CcTaTHCTHYECKHe 1ipHeMbl. s KoJaHuecTBEHHOH
OLICHKH CHHXPOHHOCTH H3MEHEHHH YPOBHEH NOA3EMHBIX BOJ IOJ BJAHSIHHEM
- UBMEHEHH} MeTeOpOJIOTHUECKHX (aKTOPOB B H3yUaeMBIX padoHax ONpeje-
JSI0TCS KO3G(QUIUEHTE KOPpeasiiiuy MeXJy YPOBHSMH B CKBaXKHHaX, Ha-
XOJSIIMXCSA HA PA3JHYHOM PACCTOAHHH JAPYT OT APYyra. DT0 AaeT BO3MOXK-
HOCTb BBLISIBUTb CTE€NeHb CHHXDOHHOCTH KoJeGaHHi YpOBHeH B paiioHax,
ISl KOTOPHIX NPOU3BOJHUTCS pacyeT M3MEHEHHH 3aIacoB IOA3EMHEIX BOJ,
H PENPE3eHTATHBHOCTb OTAEJNbHBIX IIYHKTOB IJIs1 Pa3JIMYHEIX Y4acTKOB Tep-
purtopur. Tako#i perHoHaJbHBIN aHA/MH3 HAHHBIX THAPOTEOJOTHUECKHX Ha-
Gmonennit obecriequBaeT HanGodee 06BbEKTHBHYIO OIEHKY OOGIIHX H3MeHe-
HUH YyPOBHEH MO ONpENEJEHHOMY KOJHYECTBY HAGJIOLATENbHBIX NYHKTOB
[125]. Bosee mosnas uubopMauus no paccMaTpHBaeMbIM BOIpPOCAM IpH-
Boaurcs B nybaukanusax [102]u [72]

B JsiecHoil 30He yMepeHHOro KJIHMAaTHUECKOrO paiioHa MpPH HAJHUYHH OX-
HODOJHBIX T'HAPOTEOJIOTHYECKHX YCJOBHH B 6GaccefiHax mJOIaAblo MeHee
100 km? npu 3ajeranuu ypoBHs MOJ3EMHHIX BOA He Iy6Gxe 5 M 3amachl
TPYHTOBBIX BOJ MOTYT OLITb pacCuHTaHHl ¢ TOYHOCTBIO 10% npm maauuuu
okoJsio 10 HabGmonaTeNbHEIX CKBAXKHH HAa KaXJOM BOJOHOCHOM TODH3OHTE.
Yucno ckBaxXuH MOXKeT GBITh MeHblIe, eciy IVyGHHA 3ajeraHusi TPYHTO-
BLIX BOJ| IPEBHIIIAET 5 M. :

Henocratox HachlmeHHs MOPOX BOJOH (Vyz) DPaCCUHTHIBAETCH IO pas-
HOCTH MEXKAY NOJHOH BJIarOeMKOCTbIO H €CTeCTBEHHOH BJIAXKHOCTBIO TIOPOJ
B 30He KoJie6aHHs YPOBHEH NOJA3EMHBIX BOX, ONpeAesseMoll II0 HAaTyPHEIM
naunpiM [87]. BopooTnaua (vs) HJA CyMECYaHBIX H CYTJIMHHCTBHIX IOPOX
onpejessieTcs N0 PA3HOCTH MEXIY IOJHOH BJArOeMKOCTHIO H HaHMeHbIueH
II0J1EBOYi BJATOEMKOCTbIO; AJIS TNI€CYAHBIX NOPOXA IOCJAeNHsist MOxKeT OBbITb
3aMeHeHa MaKCHMaJbHOH MOJIEKYJsSpPHOH BJaroeMKocTeio. OnpejeseHue
YKa3aHHBIX BeJHYHH JJs1 BOXOCOOPOB Ies1eco00pasHo MPOU3BOAUTH OIBIT-
HBIM IIyTeM II0 00paslaM NOPOA M MO AAHHBIM HaGJIONEHHH 32 MX BJAXK-
HOCTbIO HaJ BOLOHOCHHIM cJjioeM. IIpm pacuerax vy, cjaefyeT YYHTHIBATS,
4TO B CJY4YasiX MOJIHOIO 3aIOJHEHHS TIOPOABI BOAOH B HACHIIEHHOM CJO€
MOXKET OCTaBaThCs 3allleMJIeHHBIA BO3AyX B pasMmepe 4—10% ee mopucto-
ctu u 6oJee. : '

IIpu caoucrom 3aneraHuu MOPOK B 30HE KoJeGaHUil ypOBHEH MOA3EM-
HBIX BOJ, 3HaUEHHE vV PACCUUTHIBAETCA [0 YPABHEHHUIO

14 - ‘ :
V== vid;, (62)
{==1 )
Fe Vi — yJe/abHasl BOAOOTHAYAa OTAEJLHOIO CJOS NMOPOALI TOJMIIMHON d;,
n

Ah — n3MeHeHHe YDOBHS BOJBI, COOTBETCTBYIOLIEE TOJIIHHE }_]1di.
=

Ilns peuHoro GacceffHa MJM OTAEJBHOTO  PETHOHA C HEOJHOPOAHLIMH
TUJPOTe0JIOTHYECKHMH YCJIOBHAMY pacueT H3MEeHEeHHH 3anacoB MOA3€MHBIX
BOJ NPOH3BOAUTCS MyTeM BBHIIEJNEHHSI B PETHOHE OTJE/bHBIX OTHOCHTENbHO
OIHOPOJHBIX NMOApPEruoHoB. M3MeHeHHe 3anmacoB MOA3EMHBIX BOJ OIpene-
JseTcs B Npefesaax KaXJAOoro HOJApersoHa B OTAesnbHOCTH. M3MeHeHue 3a-
IIacoB NOJ3EeMHBLIX BOJ B pernoHe (6acceliHe) ompesiesisieTcsi CYMMHpPOBa-
HHeM INOJIYYeHHBIX Pe3yJabTaTOB IO OTJEJNbHBIM NOAPErHoHaM.

B HexkoTOpHIX c/ay4yasiXx H3MeHeHMe 3aNacoB NOJA3EMHBIX BOX HJH
CpejlHee 3HAUYEHHE Vs JJIT DEUHBIX GacCefHOB MOXKeT GBITb ONpPEAEeNeHO
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C MOMOWIbIO NMOCTPOEHHS] 3aBHCHMOCTH - NIOJI3€MHOTO NPUTOKA B DeKy oOT
CpPenHero ypoBHs NOA3eMHBIX BOJ Ha BojocGope. [Jsi 3TOro B 3aMBIKAIO-
LleM CTBOpPE B TeUEHHe YCTOHYHBBIX MEXKEHHBLIX II€PHOJOB NMPOHU3BOAATCS -
M3MEpeHNs PacxoJioB BO,IU:I # HaGJI0JeHns 32 YPOBHAMH NOA3EMHBIX BOJ
B GacceliHe.

[lo mosryueHHEIM NaHHBIM MOXHO NOCTPOHTH KPHUBHIE CBSI3H PacXoflOB
BOAHI B 3aMBIKAKOIIEM CTBOPe  CO CpefHNMH 3HAYEHHAMH YPOBHS II0O[3EM-

HBIX BOJ /1 B GaccefiHe. Ecau pacxox BOjb U3 HACHIIIEHHOH 30HBI B 30HY
aspauyy He BEJHK, TO CPelHAS BOLOOTAAUA Vs M OacceflHa BHIILE 3aMbl-
KaIOILET0 CTBOPa MOXKeT OHITh OnpefiesieHa 10 YpaBHEHHIO
AQ

Vo= —— 63

Ilpu BHGOpe 3HAueHHii Q A/ PA3AHUHLIX YPOBHEH NOA3EMHBLIX BOJ
CpellHee 3HAUeHHE BOAOOTIAUH Vs OLEHHBAETCS OTAEABHO IJisi PasHBIX
CJIOEB TIOPOJ.

Tpu OTCYTCTBMH NAHHBIX HaBMIOAEHMI 32 Vs, MOXKHO HCIOJIb30BATH
npu6INIKEHHBIE 3HAUEHHS] BOAOOTAAuM, NpHBEJeHHbIe B Ta6J/. 5.

TABJIULIA 5. Cpennne 3HaueHHs  BOAOOTAAUM TOPHHIX MOPOA (B AONAX ENHHHIE)

Ilopona Yoy
Tonko3epHHCTHIE NECKH K CYHNECH : - 0,10-0,15
Menxo3epHHCTEIE H TVIHHHCTHE TecKH 0,15—0,20
CpesHesepHUCTHIE IECKH' 0,20—0,25
KpynHo3epHHCTHE H TPABENHCTHIE MECKH 0,25—0,35
TTecyuaHUKH Ha TVIHHHCTOM IleMeHTE , 0,02—0,03
UsBeCcTHSIKY TPEIHHOBATEIE ‘ 0,01—-0,10

BoJiee nmoapobuble cBeleHHs 06 H3MEPEHHH 3aIacoB INOJA3EMHBIX BOJX
na Bojoc6opax MOxKHO HafiTu B paGorax [94, 125, 160, 171, 23].



4. UIBMEHYHUBOCTb OCHOBHBIX 9JIEMEHTOB
BOIHOTO BAJIAHCA ¥ TOYHOCTb UX OITPENEJIEHUS

4.1 M3MeHUHBOCTh OCHOBHEIX 3JIEMEHTOB BOJHOTO GaJiaHCa

OneMeHTH BOAHOTO GaJaHCa MOIYT pacCMaTpPHUBATBhC B IPOCTPAHCTBE
H BPEMEHH Kak cJyuaiiHble nepeMenHsle. Hanpumep, BpeMeHHble pSiAbl ro-
JOBBIX OCaNKOB HJIH CTOKAa NMPEACTaBJAAIOT cO00# cayuaiiHble nepeMeHHHIe
BO BPEMEHH, a OCA[KM MM CyMMapHOe HCHapeHue B Kakoi-1u6o TOuke
GacceiiHa — MPOCTPAHCTBEHHYIO CAydaliHyio mepeMenHywo. B maremartuue-
CKOH CTaTHCTHKE PAZbl HAGMIONEHHEIX BEJHUHH PacCMaTPUBAIOTCS KaK BhI-
60pKH cayualiHOHM IepeMeHHOH, a UMEHHO He3aBHCHMbIE BHIGOpKM U3 Oec-
KOHEUHOH reHepasbHOH COBOKYNHOCTH MJH monysdsmuu. Kaxpaa cayuafi-
Has TlepeMeHHAas HMeeT ¢BOe COOGCTBeHHOe pacupenenesue, OGoJbllel
JacThI0 HeusBeCTHOe. B HEeKOTOpHIX chayyasxX BUA paclpeiesieHHs TIPUHHA-
MaeTcsl MM BBIBOAMTCA C HOMOUIBI0O KaKOH-Tu60 THHOTE3Bl W/IH BHISBIA-
ercsd IyTeM HaGJI0/eHui. ,
PacceuBanne p;ma HaO/MIOIeHHBIX BEJHUHH X (i=1,2,...,n) orTHOCH-

TEJIbHO cpe;mero x= Z,'xdn XapaKTePU3YeTCs CTAHAADTHBIM OTKJIOHEHUEM

5=V Z (e3P, (64

rje n— uHca0 HaG/IOIeHHBIX BEJHYMH, HasbiBaeMoe O0GbeMOM BHIGOPKH.

CpenHee 3HaueHHEe X H CTaHIAPTHOE OTKJOHeHHe S psfa BHIGOPOK HMeeT
TEHJEHIUIO CTPEMJIEHYs K WX TeHepaJbHBIM 3HAYEHHSIM B ¥ G IPH CTPEM-
JeHud ob6bema BHGOPKH n K GeckoneunocTd. [Tostomy B cyuae GONbIIOTO
pasMepa BBHIGOpPKH (7>25) MBI MOXKeM NPHHATb, YTO S NOYTH PaBHO ©
H UCIOJb30BaTh S BMecTo 0. TouHee, Jyulle HCNOAB30BATh CAENYIOLIEe HE-
cMellleHHOe 3HaueHHe S’ JUIs OLeHKH o'

S§'= 1/ éjl(xi —%)P | (n—1)= ]/-71—5-8 . (65)

Opnaxo pasnumesi mexnay S u S’ MOXHO npene6peub HO CpaBHEHHIO
¢ omu6xoi BeIGopku S 1 S’. CrangapTHOE OTK/JIOHEHHE OGEIYHO PaCCUUTHI-
BaeTcs Aasi pasMepa BhiGopku Gosee 10, noromy uro S u S’ HEHa(eXKHDI
LISt MaJIBIX BEIGODOK.

CraHzapTHOe OTKJIOHEHHE O BhHIpaxaerTcs B TeX ke a6COMIOTHHIX elHu-
HHULAX, 9YTO ¥ BeJuuuHa x;: B MM, M3/c; KM3 B T. 4. D10 06CTOSATENABCTBO 3a-
TPYLHSIET CpPaBHEHHEe M3MEHYHMBOCTH MeXAy pPAas3JHYHBIMH DAAAMH, IO~
CKOJIbKY 3HAU€HHE G 3aBHCHT OT OTHEJNbHHIX WICHOB PSa X; U X CPEJHEro

spaueHnsa x. Koadpdunuent Bapuanuu C, HCIOJIb3YETCH IJd XapaKTepH-
CTHKH M OIIEHKH OTHOCHTEJbHOH H3MEHYHBOCTH Pas/IMYHBIX COBOKYIIHO-
creft. OTHOMEHHE CTAHLAPTHOrO OTKJIOHEHHS O K CPeAHEMY | SIBJSETCS
6e3pa3mepHmM YHCIIOM ;

zr = G/ P . . . (66)
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Merode: pacuera sodnox 6arancos

Ha npaxrtuke C, paccuntsiBaercs mo S/x uau S’ /x.

Cpennee U cTaHxapTHOE OTKJIOHEHHE SBJASIOTCS BAXKHBIMU JeMeHTaMH,
TIOTOMY YTO IO HUM MOXHO BHAETh IPHOJHSUTENbHBIH BHJ pacnpee/eHus.
Hanpumep, B ciiydae HOpMAJILHOTO pacnpejesenns, rae GyHKIus pacupe-
LEeJeHUs IJIOTHOCTH BepoaTHOCTeR P (Xx) BhIpamKaeTcsl ypaBHEHHEM:

_ =
1 2a?
X) = ——
p( ) VQm: ’ ‘ (67)
BEPOSTHOCTD NONANaHHs BEJHYMHBEL x B MHTepBaa (u— Ko, p+ Ko), rne
K=1,2, 3 pasna:

(»—o, p-to) 68,39, (oKomno 2fs):
(n—25, p-F-20) 95,4°/, (npuGausuTe/IbHO BCE)
(+—380, p+30) 99,7°/; (mouru Bce).

Tabauna 6 moxasmiBaer, yTO NOJOOHBIE pe3yJbTaThl MOJYYaIOTCA TaKxkKe
LIS APYTUX pacupeneseHui.

> 3

TABJIMLIA 6. BeposATHOCTs NONaZaHUs BEJHYHHBI X B HHTepBAN (u — Ko, p+Ko), rae

‘Hurepsan
Pacnpenenenue . (o —o, (—2, | (%3,
peto) | a2 | pt30)
C(e—p)? 0/0 o/0 0/0
Hopmansroe p(x) = Vgl-_ e 2 ‘ 68,3 95,4 99,7
TG ‘
N la—a2<es—p a2 -
PasHoMepHoOe 2(x)= 57,7 100 100
0 |x—p|>a/2
(1/ay (1 —|x—u)/a)
TpeyroabHoe p(x)= 0 x—p|<a 65,0 96,6 100
x—p|>a
1 (1/ge— 18 x>0 .
| SOxcnonennuanpeoe | p(x) = ‘ 86,5 95,0 98,2
0 x <0
(1/a)2xe= 19 x>0
Tuna T p(x)= { 73,8 95,3 98,6
0 x<L0
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Hamenuusocts i TOUROCTH onpedenerus -
-+ Jlas Goabiuofi BEIGOPKYE MOXKHO TIPUHATb, YTO OTHOCHTENbHAs Y4CTOTA
HOYTH PaBHA BeposATHOCTH, a x u S (mau S’) mourw paBuH p u 0. ITo-

3TOMY -1 BEIGOPOK GoJibmioro o6beMa ¢ HCTOrpaMMOH KOJI0K0J1000pas-
Horo THna (c acuMMerpuel uiaH 6€3 acCHMMETDPHH) YHCJO IONafaHHi Be-

JAUYHHE X MeXJy X—S um x+S cocrasiser oxojo 2/s obumero o6neMa

BBIGOPOK; YHCJIO 3JEMEHTOB, HaxOAfmuxca Mexay x—2S u x+2S co-
crapaser okoao 95% oGrwema BHIGOPOK W NOYTH BCE JAEMEHTHl HAXOAATCS

Mexny x—3S u x+3S.

OO6BIyHO pacmpefiesieHne I'MAPOJOrHYeCKHX BpEMeHHBIX psJOB, TaKHX,
Kak TOJIOBbI€ OCAJKH HJH CTOK, HOKa3bIBAET 3HAUHTEJNHHYI0 ACHMMETPHIO,
[03TOMY Jydllle IPUHATb pacnpenenenue I', BuIpaxkaeMoe B Bue

(.XJ ...u_-_a‘k x).-—-l --axxgo . ‘ 68

PX)=1Tm ¢ x <0, (68)

rue Cpe,zmee W, CTaHAapTHOE OTKJIOHEHHE O H KOS(})@HHI/IGHT Bapuauuu Cy

BLIPAzKaroTcs CAECAYIOIIUM OﬁpaSOM: ' o ) o o
o 49

a » C’II

T e Q==
b=

1
Tou (69)
Ta6anua 7 nokaswiBaeT CB3b MEXKAY BEPOATHOCTBIO P H MOLYJIbHBIM

Ko duuuenrom K=x/u, Tie p — BEPOSATHOCTb TOrO, UTO BEJHYHHA Xp
Goapie, yeM x=uK pas I'-pacnpenenenus. Tabauuna 7, HanpuMep, noKa-
3BIBAET, YTO MOAYJbHbBIH Ko3(duuueHT B MHoroBozxHbl ron (1Y% oGecme-
YEHHOCTH MJIM BEPOSATHOCTHIO pas B CTO JeT) pasen 1,25, xorna koahdu-
nuent Bapuanuy paseH 0,10 ¥ uto o paseH 4,60 npu Koadduuyente Ba-
puanuu pasaom 1,00. ) )

TABJIMIIA 7. MoxyasHre KospQHUMEHTH DasnMuHHX o6ecmedeHHOCTell IPH PASHBIX
, KO3 bUIHEHTaX BapHALHK

Koadduumenr ‘ O6ecneueHnoCTs, %
BapHanun : .

Cy 1 3 | 10 25 50 75 90 97 99
0,10 1,25 1,20 1,13 1,07 1,00 0,93 0,8 0,82 0,78
0,20 1,52 1,41 1,26 1,13 0,99 0,86 0,75 0,66 0,59
0,30 1,83 1,63 1,40 1,18 0,97 0,78 0,64 0,52 0,44
0,40 2,16 1,87 1,53 - 1,23 0,95 0,71 0,53 0,39 0,31
0,50 2,51 2,13 1,67 1,28 0,92 0,63 0,44 0,29 0,21
0,60 2,80 2,39 1,80 1,381 0,88 0,56 0,35 0,20 0,13.
0,70 3,20 2,66 1,94 1,34 0,84 . 0,49 0,27 0,14 0,08
0,80 3,71 2,94 2,06 1,37 0,80 0,42 0,21 0,09 0,04
0,90 4,15 3,22 2,19 1,38 0,75 10,35 0,15 0,05 0,02
1,00 4,61 3,51 2,30 1,38 0,69 0,29 0,11 0,03 0,01

B Tex cayuasix, Korga MOXKHO npeHeOpeyb NOJ3eMHBIM BOZOOOMEHOM
GacceitHa ¢ cocefHuMu Gaccefinamu, ypaBHenuss E=P—Q u QS=Q—Q; ’

CHpaBefJHBbl /s MHOTONETHHX IEpHOAOB, rHe Q7 =Quy~ Quu

5 3akas Ne 11 . 65



Meroder pacuera sodnbix 6asancos

(cM. puc. 12, pasnen 5.4). CraHZapTHOE OTKJIOHEHHE H KO3(hdUIMEHT Ba-
puanyu BeanmuyuH E u Qs MOTYT BhIpaxaThbcd CAEAYIOIMM 0GPasoM:

O~ V;2p +G%~? —2r. PQopSQ » CvE "%GEI E (70)
9Q;=F 02 +G2 —21' Q Q
. fl - =
Cugy=20,/Q, | (71)

TA€ T'pg U 1Qq) — K03 PUIHEHTH KOPPEJSIIHN MRy OCafKaMH U OGUNM

CTOKOM, OOLIUM CTOKOM M IOA3EMHBIM CTOKOM COOTBETCTBEHHO; E 1 Qs —
CpefiHee CyMMapHOe HCIapeHue U CPe/(HHI MOBEPXHOCTHHIH CTOK.

B ra6ba. 8 npmaozxmca pHMep pacyera ¢ HCHOJb30BAHHEM YpaBHe-
HHSI (71)

TABJII/II_IA 8. Ilpumep ouesku HpOCTpaHCTBeHHle BapHauuii HOPMEI FONOBOTO H NOBEPX-
ey . HOCTHOTO CTOKa JJIS Sanaﬂ,ﬂo -Cubupcroli HU3MEHHOCTH

L Peayah’rér
Jlauubie A4 pacyuera pacyeTa no
: ypasnenuio (71)

‘I pupoRHbIe HOL30HB

— p— o ?

Qun |y | % | Cooy | Taa, | %= 9%y

MM MM ) s
. IOxuas rafira ; 141 ' ' 0,45 48 0,64 0,94 93 0,39 °
CepepHast Jieco- 4 0,70 6,1 0,56 - 0 77 33,9 0,75
' cTellb )

I0xnasn aecoctens 22 1,02 2,6 1,08 0,51 19,4 1,09

~Ypasaenusi (70) u (71) MOryT MCnoJb30BaThCsl AJsi H3y4YeHHs INpoO-
CTPAHCTBEHHOH H3MEHYHBOCTH 3JIEMEHTOB BOAHOro OaJjaHca B JIOOLIX (u- -
8HKO-reorpa(puyeckux 30HaX M paHOHAX, PeyHBIX M MOPCKHMX OacceiHaXx,
a TaKxkKe B CTPAHAX H KOHTHHEHTAX.
@®opmyaa (71) MoxKer-TakiKe HCIIONb3OBATHCS AJIS nayqeﬂnﬂ H3MEH-
YHBOCTH T'OJOBOTO NOBEPXHOCTHOTO CTOKAa BO BPeMeHH, TaK KaK COOTHOIIE-
HHe Qs‘-:Q—Q‘ ‘CHpAaBeNJHBO- IJisi TORLOBOrO CTOKAa. BhlleH3J0xKeHHOE

cnpasezmmso JUJIsl 30H C BJAXKHBIM KJIHMAaTOM. ,ZLmI 3acym.nmamx 'reppmo-
pHH OHO MeHee NPHMEHHMO. ) .

4 2 Oueﬂxa TOYHOCTH nsmepeﬂrm H pacqua 57IeMEHTOB
BO}IHOI‘O 6ananca

‘ Hpu np’onsmucme TH/POMETEOPOJOTHYECKIX HAOMONEHHH K n;ﬂ»n 06-
paéome pesyJbTATOB MMEIOT '~ MECTO CHCTEMATHYeCKHe H CHydyaiHble
OlIHKOKH, BHI3BAHHBIE HECOBEPIUIEHCTBOM NPUGOPOB M METOAOB H3MEDEHHH.

CHCTemaquecxne omu6KH, 3aBUCAIME IVIaBHBEIM 06pa3oM OT METOJOB
HaG/MogeHusi M OT KOHCTPYKHMM NPHOODPOB, MOryT OBITH yCTpaHEHB IIy-
TeM BBeJleHHsl NONPABOK K HaHHBIM HaGuoxenuwit npu obpadotke [178]
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. Meroder pacuera sodnoix Gaiarcos

Cayuafinble OIIMGKY 3aBHCAT OT MHOTHX HEHM3BECTHBIX OOGCTOSTENBCTB M
MOTYT yYMTBIBATbCSA TOJBKO CTaTUCTHYeCKH [50].

CrcremaTniecKne OIUMOKHM H3MEpEHHsT OCAJKOB, CTOKA H HCIApEHUd
MOTYT OBITb YCTPAHEHH C IIOMOLIbIO BBEAEHHS PASJHYHBIX IOIPaBOYHLIX
KO3()()HLMEHTOB, NOJyYaeMblX IIPH CPaBHEHHWH IIOKA3aHUH CTaHJapTHHIX
U 3TaJIOHHBIX IPHGOPOB.

Ilocaie usMepeHns Kax/IOTo 3JEMEHTa BOLHOIO GasiaHca OIpelessieTcs,
IOTPEUIHOCTh TAKOTO H3MEPEHHs ¢ MCIOJb30BAHHEM CJeLyIOulell TeopeMbl.

Ilycrs x; (i=1, ..., n) aBagercss PAZOM HE3aBHCHMBIX CIydYalHBIX BEI-
OOpOK OOBEMOM 7 H3 COBOKYIHOCTH, MMeEIOIlell reHepajbHOe CpelHee

U TeHepaJbHOe CTaHAAPTHOE OTKJIOHeHHe ¢. Toraa cpenHee BRIGOpPKHM x=
" 7 ;

= D" Xxi/n ABJSETCS TaKKe CAyuadHON IePEeMeHHON, T. €. U3MEHAETCS CaIy-
i=1

4afiHO, ¥ €ro pacupefeseHHe NPUGAHSHTEIbHO HOPMAJBHOE ~— CO CPENHHM

B H CcTaHIApTHEIM OTKJIOHEHHEM o/} A.
Ota TeopeMa JAaeT BaXHYyI0 GOpPMyJay IS CTaHAAPTHOTO OTKJIOHEHHs
n

BBIOOPOYHOT'O CPeAHEro x== ) X;/n OT TeHepaJbHOIo CpefHero W npH o65-

: : =,

eMe BHIOOPKH 1 - :
ar=d)n. , 4 (72)
Korza n craHoBUTCS 3HAuUHTENBHON 110 BeJHYMHE, TOTAA O/ 1 yMeHb-

maercs, IO3TOMY X IpHMEPHO paBHO M. Hrak, n/1s BEIGOPKH GOJBINOTO

o6beMa cpefiHee X BHIGOPKH MOMKET GBITh IPUHATO PABHEIM M.
CorsacHQ xapaxTepy HOPMaJbHOTO pacnpefiesieHus HafekKHOCTb BbI6O-
n

POYHOTO CPeLHero x= D X;/n XapakTepH3yercs CTaHZAPTHEIM OTKJOHE-
i=1

HueM 6/ n. Tak Kak pacnpefiesieHHe X sIBJsS€TCS HOPMaJbHBIM, TO BEpo-

— c
SITHOCTb TOTO, UTO PAasHOCTh MEXAy X U W Menpime, ueM K=—— (K=

Vi

=1, 2, 3)', BHIpaxKaeTcs CjaeAylomuM o6pasoMm:
BEPOSITHOCTb TOTO, 4T0 | x — | <o/Yn:  68,3% (okoio 2/3)
BepoxTHOCTb Toro, uto | ¥ — p| <20/ ‘ﬁ: 95,4% (moutu Bce)
BEPOSITHOCTb TOT'O, UTO | x— pnl <30/ “;/E: 99,7% (mourH BCe).
Hrak, Mpl MOXEM IPHHSTb, UYTO Pa3HOCTDb MEXZIy X H [ MEHbIIe, 4eM

30/7n 3a HeGOABIIUM KOJTHYECTBOM HCKJIOUEHHHA. B OO/bIIHHCTBE CIYUaes .
MBI HE MOXKEeM 3HATh UCTHHHLIX 3HAUEHHH |1 H O, KOTOpbIe OYAyT MOJY4EHbI
13 0uéHb GOJbIIOH COBOKYNHOCTH. IIpakTHueCKH MBI HCIIOAb3yeM CTAHAAPT-
HOe OTKJOHEeHHe BuGopku S (min S’) BMeCTO G M NpeAcTaBlsgeM HaIex-

HOCTb cpefiHell BHIGOPKH X ¢ noMousio S/ Y n uiu S’/Y n. Pasuuna mexny
HEU3BECTHLIM HCTHHHLIM 3HAYEHHEM [ M CPEJIHHM X BBHIOODKHM JAOJIKHA
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Hsmenuusocrs u roynocre onpedesenus

s Menee 3S/Yn (wan 387 /Yn) ¢ HEGOMBMIAMA HCKIIOUCHHAME.

Tabauua 9 faeT OTHOCHTEJBHYIO CTAHIADPTHYIO OWIHGKY % B %, npen-
CTaBJICHHYIO CJIEYIOIHM 06pa3oM:

efx = C,/Vi—f, o (73)

rme n— o6beM BHOGODKE (mJaxHA BpeMeHHOro psna), a C,— koshdumu-
enT Bapuamun. Omubka € 06GpaTHO IPONOPUHOHAJBHA KBAaJPATHOMY

KOPHIO 06beMa BEIGOPKH 6/Yn. B taba. 10 nan npumep pacuera.
TABJIMIIA 9. OTHOCHTENbHbIE CTaHIaPTHBIE OMHOKH CPEKHHX’BEJIH‘!HH CTOKA, SaBHCSIIIHE

oT uucna ner Habmonenuft (n) u xoadduumentos Bapuanum (C,) B Y%
. OT cpenfHero apH(METHUECKOro SHAUEHHS CTOKA 32 £ JET HabomeHHi

. n
Cy
10 20 40 60 80 100
0,10 3,2 2,2 1,6 1,3 1,1 1,0
0,20 6.3 15 3.2 2.6 2.9 2.0 .
0,30 9.5 6.7 4.7 3.9 3.4 3.0
0,40 12,6 8.9 6.3 5.2 4.5 4,0
0,50 15,8 11,2 7.9 6.5 5.6 5.0
0,60 19,0 134 9.5 7.7 6.7 6.0
0,70 2.1 15,7 11,1 9,0 7.8 7.0
0,80 95.3 17,9 12,6 10,3 8,9 8.0
0,90 28,5 20,1 14,2 11,6 10,1 9,0
L 1,00 31.6 29,4 15.8 12,9 11,2 10,0
11,10 34.8 24.6 17,4 14,9 12,3 11,0
1,20 37.9 26.8 19,0 15.5 13,4 12,0
1,30 41,1 291 20.6 16,8 14,5 13,0
1,40 443 31.3 231 18,1 15,7 14,0
1,50 47,4 33,5 2.7 19,4 . 16,8 15,0

TABJIMITA 10. TTpuMep - ODEHKH TOYHOCTH pacueTa HOPM SJIEMEHTOB BOAHOTO GamaHca
3a 32-neTHni mepuox (Gaccehin p. Bacioran) :

CTaTHCTHYECKHE XaDAaKTePHUCTHKH Tozosste seawumnt
¥ HX yCOOBHME 0603HAaYeHHA
0CagKy CTOK ucnapenHe
Cpeziree MHOTOJICTHEE SHAYEHHE X MM 533 157 376
Koappuruenr papuamuu C, 0,10 0,28 0,11: -
CranzapTHOe OTKJIOHEHHE G MM 53,3 44,0 41,4
| A6comornas cranmaprtHas owmbka x MM 9,43 7,78 7,33
OTHocuTeNbHAd CTaHAAPTHAs omuOKa x% 1,8 ’ 5,0 2,0

YToMsAHYTHE BEHIIE CTATHCTHYECKHE METOIbl OLUECHKH CAyYalHBIX OLIH-
GOK B PaBHOU CTeNEeHM NPUIOAHH JJIs BCEX 3JEMEHTOB BOAHOIO OaJsaHca,
'KOTOpBIE IOJIYYaioT Coco60M cpefiHero apuMeTHYeCKOro. .
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Merodo pacuera 8odubix 6aisancos

ITpr usywenuu BogHoro Gajsamca mo JaHHBIM HaG/IOJEHHi B TOYKAax
OTIpeNeNsIIOTCs CPefHNe MO IVIOLIaJH OCaiXH, HaKOIJIEHHe cHera, hcrape-
HHE, BJAXHOCTb IOYBO-TPYHTOB ¥ T. A, CpeiHAs No NJOIAaAX BeJIHUHHA
onpenesiercss Cnoco60M CpeiHero apHpMeTHyecKoro 160 cnocobom cpes-
Hero Bapemennoro. Crnoco6 cpegHero apu(METHYECKOTO HCHOJb3YEeTCs
‘B CiIyyae, KOTAd TOUKM HabJIOJEeHHH pacupeleseHsl PaBHOMEPHO M Npo-
CTPaHCTBEHHOE HM3MEHEHHe IAHHOTO 3JeMEHTa IPOMCXOAMT ILIAaBHO. DTO
XapAaKTepHO 151 paBHHUHHBIX paiioHoB. Crnocol cpenHero B3BELIEHHOTO
OOBIUHO HCIOJb3YeTCS B CJydae HEPABHOMEPHOFO paclpeleseHusl TOUeK
0O MJIOMIAJH H 3HAYHTEJHHOTO NPOCTPAHCTBEHHOI'O M3MEHEHHS 3JEMEHTa,
HanpuMep B TOPHAIX pafionax. Urobul onpefeuTh BeC AJ14 NYHKTOB HabIi0-
JIeHUH TIPH MCIOJIb30BAHHH METOfA CPEAHEeB3BELIEHHOTO, MBI HOJKHBL Pas-
NeadTh IJIONaAb GaccefiHa Ha yacTHble IJIOWIAAH Q; TaKUM 06GpasoM,
yTOGE! BeJMUMHA X; B KaXKAOH TOUKe HAGIONEHUH GbljIa Pelnpe3eHTaTHBHA
COOTBETCTBYIOIIEH IIOMANH @i Bec w; onpenensiercss Kak w;=a;/ 3, ;=
=@;/A. B HEKOTOPHIX CIyyasX YaCTHAs IVIOMIAAb ONpPENeasieTcsi MeTOLOM
Tuccena, KoTOphill BecbMa yAoGeH N5 pacuera, OAHAKO TEOPeTHYECKH
060CHOBAaH HENOCTATOUHO. I pPYrHM MeTOROM $IBJsIeTCS JAeJEHHe IJIOMann
o n3oauHusIM. O630p HUMeoIuXCA MeTOA0B Aaercs B pabore [127].

B. nesoM HaneXRHOCTb CPEIHETO B3BELIEHHOTO YBEJMUHBAETCH C YBEJH-
YeHHEM 4YHCJA DYHKTOB HaOJMIOAEHHH, TaK KaK cJaydaiHble NOrPelHOCTH
C PasJUYHLIMHM 3HAKAMH KOMIIEHCHPYIOT ADYr npyra IpH CYMMHDOBAHHH
'B3BEUIEHHBIX BENHUMH.

C MaTeéMaTHYeCKOH TOUKHM 3PeHHs cpenHee 1o rmomalm 3HAUEHHEe X
'KaKOro-u6o s/eMeHTa BOgHoro Gananca x(x, y) naercd B GopMe IBOH-
HOT'O nmerp aja ‘

— 7;{5 x (x, y)dxdy, | : : (74)

rae x (x, y) — byukmma ot (X, y) B AKAPTOBHIX A KOODAHHATAX; A'— 06-
JaCTh UHTETPHPOBAHHSI.
.. TlocKOIBKY 5Ta (PYHKIHS Yallie BCEro HEH3BECTHA, MBI HE MOMKEM onpe-

ZIeTUTh UCTHHHOE 3HAUEHHE X, a MOXKEeM IOJYJHTh MO CYIIecTBylomel ceTH
NyHKTOB HabMIofeHu#l TOJBKO npnﬁnnmenﬂoe 3HaueHue cpeineil c HEKOTO-
poii morpemHocTbio. HM30auHAY NIEPEMEHHOR X B HEKOTOPBIX CHyYasx mo-
'3BOJIAIOT ONPEETHTh BUA QYHKIUH ¥ (¥, y) (HaupuMep, JHHEHHAS HIH KO-
mudeckas nosepxHoctH). Onmako cheayer coGuoAaTh OCTOPOXKHOCTb
|B OLlEHKe BHJA QYHKIHH x(x, y).

© "B camom npocTefilieM ciyyae OTHOCHTeNbHAS CTAHAAPTHAS norpeu-
{HOCTb cpelHefi 10 IJIOIaJ¥ BEJHUHHBE MOXKET OHTL OmnpejieseHa ¢ IOMo-
b0 ypaBHeHHd (73), HCMOJb30BAHHE KOTOPOrO.ONpaBAaHO IPH pPaBHO-
IMEpHOM pacnpesieseHHH ToueK HabuaiofeHHH. DTO ycjOBHE CIPaBEJIMBO
s GOJIbIINX DABHHHHBIX TEPPUTOPHI ¢ HAGMOAATEJNbHOH CEThIO, B KOToO-
' poft KaxAasi TOUKa JOCTATOYHO YAAJEHA OT COCEIHHX TOUEK.

CymeCTByeT HECKOJIPKO PACHYeTHbIX CXeM JUIS ONEHKH  IOTpEIIHOCTH
-CpejiHelt O TVIOMA/H BEIHUHHEL C YHETOM CTATHCTHUECKOH CTPYKTYDHl IO-
Jiefi THAPOMETEOPOJIOTHYECKUX aeMenToB [78, 74, 75, 76, 152]. Uto6n! no-
HSITH H KCIOJb30BATh 5TH PACUETHHIE CXEMBI H606X0,E[I/IMBI HEKOTOphle Hpe-
TI0JI0JKEHUs!, TaKhe, KaK OJHOPOJHOCTD M H30TPOIHOCTL I0JsA, PyHKIHO-
HaJbHast GOpMa 3aBHCHUMOCTH KO3 QHIMEHTa KOPPEJSIHH OT PAaCcCTOSHUS
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M T. 1.; B OOJbIINHCTBE CIyUaeB BHILIEYNOMSIHYTHE NPEIIOI0KEHHS OLIpaB-
JIEIBAIOTCS TOJIBKO UaCTHYHO HJIHM COBCEM HE ONPAaBAbIBAIOTCS, YTO NIPHUBOLUT
K HEOOXOAMMOCTH IPHUOAHKEHHOR OIleHKH OIMMOOK cpelHell IO TIOIAaAX
BEJIHUHHEL.
, Wnorga sxcnepuMeHTaJbHbIE M3MEDEHHS HEKOTOPHIX 2JEMEHTOB BOI-
Horo 6asnaHca (ocaJxH, 3amac CHera, HCIapeHHe U T. A.) NPOH3BOASTCS Ha
crelMaNbHEIX 9KCIEepPHMEHTANbHBIX 6accefiHaX ¢ T'ycTod ceTblo Habsawna-
TeJbHBIX MMYHKTOB Ha KaKJOM BojocOope. DTH H3MepeHHUs] 00ECeunBaloT
coCTaBJeHNE PACUCTHBIX TA6JUI HIM TPa(HKOB, NIO3BOJSIONIHX IIPOBOJUTD
OIIEHKY NOrpeliHocTell B BuAe QYHKIHMH OT IJIOWAMH ¥ TYCTOTH cetd. Kak
[IpaBUJIO, TAKHe pacueTHble TaGauUB U rpa(UKH NPHMEHHMEl TOJbKO IIPH
onpeneJeHHEIX (H3UKO- reorpa(bnqecxnx ycnousix. Hexpuruueckoe mpi-
MeHEHHEe HX K IPYIHM paliiOHAM MOXKET IPHBECTH K OMHOOYHBIM BEIBOJAM
B OTHONIEHHH INOIPEIIHOCTH CPefHeH MO IJIOIIaJH BEJHUMHBE H3yYaeMblX
3JIEMEHTOB.






75. BOJIHBIV BAJTAHC [IPUPOIHBIX OB BEKTOB
5.1 Peunrnle 6accefinb

5.1.1 O6mue ToIOKeHHS

Peunble Gaccefinbl ABJIAIOTCA OCHOBHEIM OGBEKTOM BOXHOGATAHCOBBLIX MC-
caenoBannit u pacuetoB. Ha ocHOBaHHM BOJHBIX OajlaHCOB OTAEJILHBEIX pey-
HBIX 6acceffHOB COCTABJAIOTCS 0GOGIIEHHEE BOLHEE GaslaHCH TepPUTOPHIE
OTIENBHBIX CTPaH, pemonon KOHTHHEHTOB H OLEHHBAIOTCS WX BOAHBIE
pecypcHL. ;

B ypaBHeHnu Bozmoro Gamanca pewHoro, 6acce1‘«’ma BCE 3JIEMEHTH 6a-
JlaHCa ABJSIOTCH OCPENHEHHEIMHE 110 BOLOCOODY BEJNHYHHAMHU.

Jlns onpenenenns: BOAHOTO Gajanca KPYMHOTO peyHOro Gaccefina, mio-
IMAJBI0 B COTHH TEICSY KMZ, OTAE/bHBIE YaCTH KOTOPOTO CYIECTBEHHO Pas-
JMYA0TCs M0 QH3UKO- reorpa(pmecxnm YC/IOBHAM, BOLOCGOD Dasfelsiercs
'HA COOTBETCTBYIOINEE YHCJO YacTell (4acTHBIX 6acceliHoB), AJs KaXX 0¥ 13
KOTOPHIX B OTAEJNBbHOCTH NMPOH3BOASATCH BORHOOAJAHCOBBIE pacueTsl. Box-
HBIA GastaHc Bcero GacceliHa COCTaBJSIETCS IO CPeNHEB3BENICHHEIM 3HAUe-
‘HUAM OCHOBHHIX 3JIeMEHTOB OasaHca yacTHBIX Oaccefinos.. Ilpu pacuere
BOIHOTO OaJjaHca MaJoro peunoro Oaccefina (muomansio He Gosee 1000—
1200 xM?) 'cO 3HAUMTENBLHON HEOAHOPOAHOCTHIO. BUAOB YIONMH M YCJIOBUE
(dbopmMupoBaHus ero 3JeMEeHTOB (mOoJie M JIeC, OpOIIaeMEe M OCyIIaeMbie
3eMJH, 60J0Ta, JEIHHKH M T. I.) COCTaBJsIOMIMEe BOJHOrO OGajaHca BOXO-
cbopa cienyeT ompenendaTh ¢ YYeTOM HX 3HAUeHHH MO YrOAbSIM H 3aHU-
MaeMBX uUMH miaomaneit. Cocrapienne BOIHBIX GaJIaHCOB OTAEIBHBIX YTO-
Auit IPOM3BONUTCS B TOM CJIy4ae, €C/H STH YrOfibsi 3aHUMAIOT B 6acceHHe
ue MeHee 20—309% o6mel miomanyu Gaccelna.

JL TOPHBIX PEYHBIX GacCEHHOB CJENYET YUHTHIBATDH BbICOTHYIO Tosc-
HOCTb, T. €. TPJHEHThl H3MEHEHHs 3IEMEHTOB: 3:BOZIHOTO Gasranca ¢ BEICOTOH
‘Ha pa3HBIX CKJIOHAX.

5.1.2 Bonubi#t 6asnanc peynoro GaccefiHa 3a MHOTOJETHHI TEPHON,

PacyeTh cpenumx MHOTOJIETHHX BOIHBIX OaJIaHCOB peuHbix GaccefinoB
.32 TIOJIHLIA rOXOBON IMKJ (KaJeHAAPHBIA WK I'HAPOJOrHYECKHi roj) naioT
HCXOAHOE NPENCTaBaeHe 0 BOLHBIX pecypcax Gaccefina u SBJISIOTCS OCHOB-
‘HBIM BHJIOM- BOZHOGA/1aHCOBHIX pacyeToB. Kax ykaswiBasoch B pasnenax 2.2
n23, yPaBHeHHe BOIHOTO, fajianca 3aMKHYTOI'O' PeyHOro 6accem{a 32 MHO-

TOJIETHUH] nepuon B 6OJIbHIHHCTBe cJyuaeB UMeEeT BI/I}1 ‘ v’

P—Q—E=0." _ ‘ ~(75)

. B HexoTOpHIX. 6acceuHax, TZle UMeeT MECTO CYIIeCTBEHHbI! TION3eMHEIN
"Boaooﬁmeﬁ ¢ cocennuMu GaccefiHamu, B ypaBHeHHe (7D) cremyeT BRJIIO-
YHTH COOTBETCTBYIOUIME YJEHH TOA36MHOTO NMPHTOKA Qu; HJIH NOX3EMHOTO
cTora Quo. Pasmepn NOA3eMHOro BOJOOOMEHZ B KaXJOM OTAENBLHOM
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ciyqae MOTyT OBITb NOJIYYeHBl B PE3YJbTATe CIENHAJbHBIX HaGJMIONCHMI
(cm. paspmen 5.4).

Cpennue ronosrie ocagku P u CTOK Q OmpenessioTCs Ha OCHOBE JLAH-
HBIX Ha6JI0/ieHnH, 03TOMy U3 ypaBHeHHS (75) 0GBIUHO MOKHO nonqub
M CpeliHee TONOBOE HCTapeHue ¢ baccefina, T. e.

E=P-Q.

ITpy sHaynTe bHOM X03A/CTBEHHOM HCIOB30BAHHH DEUHHIX BOJ B 6ac-
cefire B ypaBHeHHe (75) HeOGXOAHMO BKJIOUHTb JONOJHHTEJbHLIE 3Je-
MEHTH, YUATHIBAIOIHE BON03a60p M3 PEKH Ha XO3SIHCTBEHHBIE HYXKJIHI
" nepe6pocxn BOIBI B Apyrue 6accefinsl Qq 1 BO3BPATHBIE BOAH Qp.

B mocaemnme roam B CCCP HCNOJb3YeTCs] IuddepeHupoBaHHOe

YPaBHEHHE BOJHOTO GajiaHCa 3a MHOTOJIETHHIT NIEPHOL, B KOTOPOM CyMMap-
HBIfl CTOK ( pacu/eHeH Ha JBe COCTABJSTIOHE: HOBerHOCTHbIH (maBomou-
Hbm) peuHo#l CTOK Qs M TON3EMHHIA CTOK B PeKH Q T. . Q=Qs+Qu

113, 100]. Taxum o6pasom, ypasuenne (75) npno6peTaeT BHJL
p—-‘QS'—“Qu— == . (76)

I/ICXO,ILH H3 3TOTO ypaBHGHHﬂ MOXXHO ONIpeneanuTh:

N=P-Q—QitE K=

KoL, | | -

rae N —cymmapnas unbuiabTpanus (BanoBoe yBJaaxHeHue); Ky — Ko-
“3(h@UUMEHT NUTAHNA DeK NOA3EMHBIMH BOJAMHM, IIOKa3BIBAIOINUI, KaKas
YyacTh TOA0BON HHPHUILTPALKN (POPMUPYET NOA3EMHBIH CTOK B PEKH; KE—-—
ko3 dunuent ucnapenns.

BanoBoe yBaaxKHeHHe TEPPUTOPUH, KPOME NOTEPh AOKIAEBHIX M TAJIHIX
CHEroBBIX BOJ Ha HHOUJILTPANMIO B NOUBY, BKJAIOUAET TAKXKe MCIapeHue
C BOJHOM MOBEPXHOCTH U HCIIAapEHHE BOJKI, CMAUHBAIOIIEeH TOBEPXHOCTh BO-
nocbopa M CKamJMBAaOUmENCcsa B MUKPO- M ME30ONOHHMIKEHHAX. JTH IBa HC-
TOUHHKA NOTEPh OCATKOB CYHIECTBEHHH B pafioHax ¢ GOJbINOH 03€PHOCTBIO
U JIECHCTOCTBIO, OCOGEHHO HA PaBHHHHBIX IJIOCKHMX BOAOCOOpax, Xapakre-
PHBYIOUINXCS HANHYHEM ITOHHIKEHHH.

B ta6a. 11 npuBoauTcst mpuMep pacuera BOgHOrO OajiaHca 1o ypaBHe-
Busim (75)—(77). PaspeneHme CyMMapHOro CTOKa Ha TOBEPXHOCTHBIN
U NOA3EMHHEI NMPOU3BENEHO MyTeM pacuieHeHus ruaporpada croxa (cm.
-pasnexn 3.3.3). Cymmapras uHHAbTPALMs (BAJOBOE YBJIAXKHEHHE) TOJY-
"eHa MO PASHOCTH OCaIKOB M HOBerHOC’I‘HOI‘O CTOKa, COTVIaCHO ypaBHe-

'meo (77). s

' Ypapuenue (1), mpeo6pasoBaHHOE C YYETOM YACTHEIX XapaKTEPHCTHK
H3y4yaeMOoTro BOIHOTO 06BeKTa U NPOJOKATEILHOCTH PAaCUeTHOTO nepnona,
npnﬂnmae'r Buj ypaBHenuii (78) u (79).

- YpasHeHHe BOJHOTO 6asnanca 3aMKHYTOTO PEYHOTO 6accem{a 32 MHO-
TOJIETHUH TEePHOJ 1JIsi MECSIEB U CE30HOB HMeeT BHI

P—Q—E—AS, —AS,;,—AS,,—AM—AG—Q,+Qy—n=0 _ (78)

[Tpu ero peuieHHH HEOGXONUMO YUHTHIBATL CPEIHEE HBMEHEHHE 3anacoB
BJIATH B 6acceuHe 3a sTu nepuois! (cM. Taba. 12). )
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TABJIMLIA 1 _l."B,élebzi‘r Gananc HeKOTOPHIX pewHrX Gaccefinop CCCP sa muoroseTmmit mepuox [48]

DaeMeHTH ‘BOAHOrO Hajanca

11000

305

06beM, Kvd " caoft, MM
‘ » aomazns - eTOK €T0K
Pexa — nyRKT ~ BOgRGCGopa, ) o -
' : xw? = & - 4 - & N Y E
| g | ¢ | | g : | g = | E | ¢
£ g | & H g E g g | & = |2 | 8
@ o o @ ©® R
Baccefin Bapenuesa Mopa
Tesopa—mu. Huxma#t, | 11660 | 10,7 545 4,3 1,11 52 6,36 015 467 372 95 .48 543
3ayronoK ' : i . : A : o -
Bacceiin Baarunfickoro mMopst
Jiyfa—r. Kunrucenn 12?00 9‘,‘16 3,12 2,19 0,93 6,04 6,67 751 256 180 76 ." 495 . 571
Bacceﬁﬂ"lepﬂorb ’Mopa : )
Boj)cxna—ycrse‘ ! 14‘700 9,48 1,15 0,70 0,45 8,33 8,78 618 . 77; 47‘ 30 541 571
Bacceiin Kacmufickoro mops |
Vinek — . AKTIOGHHCK 4,027 0,66 0,60 0,06 3,3 3,42 365 60 55 5 310

90149200 X19HpOdNdY IHDY DY WAHEOY
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Has HE3aMKHYTOTO peuHoro GaccefHa, TaK ke Kak H a5 mo6o#H mpo-
H3BOJILHOM TEPPUTOPHH, B yPaBHEHHSX (75)——(77) HEOBXOIUMO 10GABHTH
TOBEPXHOCTHEI Qs1, ¥ MOR3eMHBIA Qur MPHTOK BOXE! C COCENHHX TEPPH-
TopHu#. B a3TOM cayuae yPaBHeHHE BOTHOTO ﬁanaﬁca NPUHAMAET BUA:

P—Q—E— ASL—-AS,,—ASM-——AM AG Q+Q3+Qs1+Qa1
—n=0, . | o )

rae ASy — n3meBenue o6beMa BOAH B. osepax U LpYTHX BaMKHYThIX TIOHHY-
KeHusIX; ASc, —TO. Ke B PEuHBIX pycaaX; ASs; — H3MEHEHHE 3amacoB
BOJIBI B CHEXKHOM 110KpOBe; AM — TO e B BePXHEM METPOBOM CJIO€ T0YBO-
rpyHTOB; AG — H3MEHeHNe 3a1acoB MOA3EMHBIX BOJX; Qa — Bon03260p H3
PeKH Ha XO3AHCTBEHHblE HYX/B M nepeGpocka BOAL Ha APYTHE TEPPHTO-
pun; Qp — BO3BDATHHIE BOJbI; (57 — NPHTOK NOBEPXHOCTHLIX BOJX Ha BOAO-
¢60op ¢ OKpyKalouleli TePPHTOPHH; Qur — NPHTOK NOAIEMHEIX BOJX C COCE/-
HHEX TePPUTOPHI; 1) — KOJIMYECTBEHHO HEYUTEHHbIE SJEMEHTH BOXHOTO Ga-
JaHCa 1 TOTPEIIHOCTH ONIPE/S/ICHHS €r0 S/IEMEHTOB (neBsi3ka 6aJsanca 1=
=AM’ +n"; AM’ — usmenenne BJIATO3AI1aCOB B IOYBO-TPYHTOBOI. TOJUIE,
HM2K€ BEPXHETO0 METPOBOTO ¢JIosT; 1/ — cyMMapHas norpemnocm onpeaene-
HHS1 3JIEMEHTOB BOJIHOTO 6a,nanca

BenHunHb HeyuTeHHBIX WJIEHOB BOJHOrO ' GajaHca H norpemﬂocq-eu
OTpeie/IeHHsT SMeMEeHTOB GaJianca 3a OTACNbHEIE CE30HBI MOTYT JOCTHIaTh
CyIIeCTBEHHBIX 3HaueHnl (Tabnx. 12). OnHaKo ¢ YBeJHUEHHEM DPACYETHOrO
TIepHoZia HeKOTOPhIe HeyUTEHHBIE 3J1eMEHTh 6a,nanca HepexonsiT Ha TMocJe-
JLyIOILITHE Ce30Hbl ¥ NPOSIBJSIIOTCS B BHIE YIHTHIBAEMBIX UICHOB yDaBHEHHUS.
lonosas meBsska soaHoro Gasanca .(n) (nmo Tabu. 12) B naHHOM chayuyae
cocrapasier 12 Mm, un 2,1% cymmel ocankos. B oty Bennmuuny BXOmAT
TAKKE HEH3MepseMble. saememm—nonpycaoma CTOK BOIBI H He,upeﬁﬁ~
pyeMas peKoil 44CTb IIOA3EMHOTO CTOKa ¢ BOJ0CGOpa.

Ocanku u Bce Apyrue 3J€MEHTH BKJIOUAOT B cels 0mn6xy ocpezme-
Hus ¥ usMepenul. Hepsiska BojHOro Gasanca KaK pas u sBJSETCH HEyBss-
KOfi paccunTaHHBX BesnuuH. Ecm flaxe ee m He Gyner, To ‘ommubka Boj-
H()I‘O 6ananca Bce paBHO octaHercs. HeBsiska Bozoro Gananca fafeko He
'Beeraa ABafeTCA Mepoil BeqMunHbl OMHKGKH. Ecan HeBssKa OmpaBiaHa, To
c.nenyem; [IPOM3BECTH aHAJU3 omnﬁox LIS KaX[AO0ro 3jeMeHTa (CM. pas-
‘nen 4.2 T O S

{

5.1.3 BOJJ;HI:IPI 6aJ1ch petmoro 6accenna 3a KOHerTHbIe nepHOMH

Bo;:mblﬁ 6aslaHC 3aMKHYTOTQ DEYHOro 6accei5ma B sone ymepeHHoro
KIMMATa 32 KOHKDETHbIE NEPHOMIE PACCUMTHIBACTCS TAKXKE N0 YPABHEHHIO
'(78), a GanaHC HE3aMKHYTOTO peuHOro OacceliHa HJH JMIOGOH IPOH3BOJIb-
'HOH TePPUTOPUH — 110 ypaBHeHHIO (79).

. VYpasuenusa (78) u (79) npuronHsl ANs pacyeToB BOAHOro GanaHca 3a
'Ce30HHLIE, MeCcsiUHbIe M MEeHbIIHe HHTepBanbl Bpemenu. [Ipu pacuerax Box-
"HOT'O 6aJxcha 38 TOIB! ¥ CE30HBl M3 YPaBHEHHUs McKJiouaeTcs uieH ASg,
.TaK KaK ero Bec B 3TOM CJyyae CTAaHOBHTCS HHYTOXKHO MaJbIM, 2 NIPH BOX-
'H0GaJaHCOBBIX pacuerax 3a KasJeHJapHble HJIH THAPOJOTHYECKHE TOJBI
'IOYTH BCETJa M3 yPaBHEHHs HCKAouaercss uleH ASsu, Tak Kak 3a rox
‘OH_06buHO _papeH _Hyo. Tlpumep pacuera. BOJ(HOTO 6a.ncha _peuHoro
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TABJIMUA 12. Bonuni#t Ganauc ‘peysoro Gaccefiia no ceaonaM 3a MHoroJjerHuit mepron '(1931—1965) p. Xomép = 1. Becnnemuoacmu
[lnomans Gaccefina 44 900 km? .

-3
-~y

.3HavyeHNe SaeMEeHTOB BOXHOro GajaHca, MM

. g O6o3nave- Kéaeﬂnapugﬂ
Sfements! ponoro 6”““ nug - 3uMa .. BecHa - AeT0 oceHs THPOJOrHIeCKUH a N;?I I
roa M=
(Xll}-'-{lk) “‘(III—‘-V) (VI=VIID) (IX—XI) KILoXI) ,

Ocaxn P 150 130 90 210 580 580
Crox 5 74 8 7 94 94
Ucnapenne E 10 91 236 133 470 470
Vismenenue cHerosanacos Ha ojoc6ope|  AS 70 -0 | - — 0 0
Hsmenenue 3aMacoB BJATH B IOYBO- AM ‘,57 1 6 —103 40 0 0
TPYHTaX 30HHI aspalkH o :
I/Iaueneane 3aMacoB TOA3EMHBIX BOJ, AG —22 9 —24 37 0 0
BonosaGop us pexn Ha xosﬂncraennme Q, 1,0 1,0 2,0 1,0 5 5
HYXKIH _ ,
BosBparHble BOJH B PEKY Qs 0 0 1,0 . 0 ‘1,0 1,0
Heyurennne wiens Gasanca ¥ nOrpem- 7 29 19 —28 —8 12 12
HOCTb onpejelienns (HeBfska Ganaca) : '

§04x2290 X19HQOdNdY. 2HVYDY mqugdg
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Gacceiiia o cesoHAM KOHKpPeTHOTO rofia mpuBenen B Ta6i. 13. logoBas
HeBfI3Ka B- STOM cnyqae COCTaBHJIa 2 MM, HIH 03% CYMMI:I oca,u,KOB.

TABJII/IHA 13. Bogunit 6ananc petmoro Gaccefina no cesonaM 3a 1967-68 THAPOJIOTHYE-
CKHH TOX. D. Xonep — 1. BecmeMsi HOBCKuE, Hnomam: Gaccefina 44 900 KM2
ﬁ N

3HaueHUe 9JeMEHTOB BOJHOrO GajsaHca, MM
DJieMeHTH BOAHOTO O6osHaze- . .
6 3uMa . "BecHa JAeT0 ocenp .| THApOIOrAve-
ananca HAR cKuit rox
(XI=11) | (HI=V) [(VI-VII)| (IX~XI) (XII~XI)
Ocanku P 250 119 162 . 131 662
CroK: Q 7 118 . 9 7 138
Hcrmapenne E 10 150 239 60 459
HsmMepenne sana- ASg, 93 —03 0
COB BOJAH B CHere i
Wsmeuenne 3amacos| AM 57 —28 —40 - 44 33
BJard B IOYBO- ‘ :
rpyHTaxX 30HH aspa- , ‘
Hsmenenne sana- AG 27 33 —~37 .3 - 26
COB NOA3EMHBIX BOL, : )
Bonosabop u3 pexn|  Q, 1,0 1,0 2,0 1,0 5,0
Ha XO03fHCTBEHHEIe : -
| HYXIB . :

Bo3EpATHHE BOIH Qp 0 0 .. 1,0 0 1,0
B DeKy . ! ‘
KonuuecTsenHo He- 1 55 —59 —10 16 2
YyuTeHHEIE QJeHB . ; . -
6asnanca ¥ Iorpen-
HOCTH €ro onpeje-
JIEHHS -

. B passnuuHbie MecsIE K Ce30HH TOJa POJNb OTHAEJ]bHBIX - 5/1eMEHTOB
B (DOPMHPOBAaHMH BOAHOTO 6ajaHCa PEUHbIX 6ACCEHHOB B yMEPEHHBIX LIH-
pOTax MOXKeT CyLIeCTBEHHO MeHsiThbcsl. Tak, HampuMmep, B 3uMHHe 6e30TTe-
[eJbHbe MECSIE, KOT/la HCIAPeHHe MaJo M NOYBeHHas BJara HaXOAMTCS
B MED3JIOM COCTOSIHHH, POJIb STHX 3JEMEHTOB MaJja, OJHAKO CYIIECTBEHHO
BO3PACTA€T HAKOIVIEHHE BJIAr03anacos Ha NOBEPXHOCTH Gacceina B BHJE
cHera. B BecenHuii NEPHOJL BE/IHKA POJIb CTOKA, HAKOILIEHHBIX 32 3HMY CHE-
rosanacop ¥ H3MeHEHHi BJIaro3anacoB B IIOYBO-TPYHTAaX H B PYCJOBOH
cetH. JletoM péwmanoiyio posib npuoSperaer Hcnapenne. 1o o6CTOATENb-
CTBO. CJIElyeT YUHTHIBATL NPH PACYETAX CPENHHX JUI BOLOCGOpa 3HAUCHHH
3JIEMEHTOB BOJHOrO GasiaHca 3a Pa3/iMyHble MECSUBI H CE30HH, CTPEMSCh
IO BO3MOXKHOCTH GOJiee TOUHO DPacCUMTHIBATL YKA3aHHEE KOMIIOHEHTEL

[ ‘ . .
;5.1.4 Jlecusie MaCCHBBI H 3aJIeCeHHbIe BOJ0CGOPH i

i Bonﬂoﬁanaﬂcosme HCC/IeJOBAHUS M PacyeThl Ha SaJIeceHHbIX y4acTKax
HeO6XOAMMBI Al BBISCHEHHS THAPOK/JIHMATHUECKOH POJHM Jleca, ONEHKH
BJHSHHS. MEJHODALHIA Jieca Ha BOAHEIA PeXUM U BOJHBIE PECYPCHI 3a/IeCeH-
| HBIX TeppHTOPHIL [145]
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. OTH HCCJIeOBaHMS HMEIOT TaKxKe GOJIbIIoe 3HAUEHHe JJs ONEHKH BO3-
MOKHBIX M3MeHEHHH IIepeHoca BJarH B aTMocdepe, BRI3BBAHHEIX BHIPYOKOH
JIeCOB Ha OOJBLIIMX IIJIOMAHSIX,

HccnenoBanus BogHOro GasaHca JIECOB H 3aJI€CEHHBIX BOLOCGOPOB npo-
H3BOJAATCSA Ha BOAHOOAJAHCOBHIX NJOIIAJKAX PasMEpPOM OT HECKOJbKHX
COT 10 HECKOJbKHX THICSY KBAJPATHEIX METPOB, PACIIONOKEHHLIX BHYTPH
H3y4aeMoro JecHoro Maccupa. I[laomajgku AOJKHBI OBITH MCKYCCTBEHHO
H301MPOBaHLl OT OKpPy:KalolleHd TepPHTOPHH BOJOPa3AebHOH CTeHKOH (OT
NOBEPXHOCTH 10 Bojoynopa). Heobxonumo, uto6rl 5TH nJAOLIALKH GBLAH MO
BO3MOKHOCTH PENpPE3eHTATHBHBIMU JJIS OKPY:KaIOLIEro JIECHOIO MacCHBA.
. B saBucuMmocTH OT pa3nooOpasus THNOB JieCa H IIOYB B IpPeeaax Jjec-
HOTO MacCHBa BHIOupaercs 0fHa WK HECKOJNbKO IJIOWAJOK.

5.1.4.1 Jlecusle MacCHBHI ‘

~ O6mee ypasuenne Bonnoro 6asanca, npeo6pasosaHnHoe ¢ yueToM (op-
MHPOBaHHS 3/1eMEHTOB aJsianca AJsl 3aMKHYTOTO JIECHOTO MacCHBa, MOXKET
OBITh IPEACTABJCHO B CJASAYIOLIEM BUJE:

- Pit-Pyt-Py—Qoo—Quo— E1 — By — E3—AS; — AM —AG —=0, (80)

rjae Py — ocajnku, npoHHKalOLINe Yepe3 KPOHBl AepeBbes; Py — vacTh ocal-

KOB, 3aJlepPXXHBAeMasi KPOHAMH AePeBbeB; P3-—YacTh OCAJKOB, CTEKAlO-

LIUX M0 CTBOJIAM XepeBbeB; Qso H Quo—— COOTBETCTBEHHO MOBEPXHOCTHBIH
U IOJ3eMHBIH CTOK C JIECHOTO MacchBa; FEj—HcpnapeHHe IOJ IOJIOrOM
Jgeca; Es— HcrapeHHe 0CaKOB, N€PEXBATHIBAEMEIX IOJOroM Jeca; Es—
TPAHCHHPALHUS PacTHTEJIbHOCThIO; ASs — HU3MeHeHHe 3amaca BOAB Ha IIO-
BEPXHOCTH IOYBHI JieCHOrO MaccuBa; AM —usmenenne 3amaca BOJBI
B BEPXHEM METPOBOM CJIO€ IOUBO-TPYHTOB; A — H3MeHeHHe 3anaca moj-
3€MHBIX . BOJ, 1] — HeBs3Ka BOAHOTO Ganauca (N=AM’+Qup+1'), rae
- AM’ — n3MeHeHue 3anacoB BOABI B CJIOE TPYHTOB S30HBI a3PaluH, HUXKE
BEDPXHEr0 METPOBOTO CJIOSI IO 30HBl HACHILEHHS; Qp — IpOcayuBaHue
BOJIBI 32 Npelesibl 30HBl Hachienus; 1’ — omnbka Gananca. o
. Ocapgku nox moJorom Jeca Py m ocanku Pz, cTekaoline IO CTBOJAAM
JIePEBbEB, OLPENENAIOTCS ClelHa bHEIME MeTogamMu [149, 99].

Ocanxku, 3ajmep:XuUBaeMble IIOJIOTOM Jieca Pi, ONpeAensioTcss Kak pas-
HOCTBH MeXIy KOJHUeCTBOM OCankoB P, BHIajaiomux Ha JECHOH MacCHB
(cm. pasnmen 3.2.4), u cyMMOH ocaixoB Pj, NPOHHKAIOUIUX Yepe3 KPOHBI
JIepeBbEB, U YacThI0 OCaikoB P, CTEKalOMMX IO CTBOJIAM JEPEBBLEB, T. €.

szpmplﬂpa. o ’ ) (81)

IToBEpXHOCTHBIH M TPYHTOBBIH CTOK C JIECHBIX YYacTKOB (Qso U Quo)
OIIpeNeNsieTCs C IIOMOIBIO BOAOCJAHBOB MJIM MepHBIX GaxkoB, 060pyIoBaH-
HBIX camomucuamn [126, 139]. ‘

CymmapHOe HcnapeHHe C JIECHOTO MacCHBa Ompelensercsl MeToJaMH
BojHOro GajaHca, TeIJIOBOTO OajaHca M TypOyneHTHOH auddysuu (cM.
pasgen 3.4.3 u [123]).

Hcnapenne E ¢ 1e€CHOro MaccuBa MOXKET OBITh NPEACTaBJAEHO B CAEAYIO-
LieM BuIE: '

E=E,}-Ey-}-Es, ‘ 82)
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Merode: pacuera eodusix-6anancog |\
rae Ei—ncnapeﬂﬁe IIOJ TIOJIOTOM JIeca; Ez—ncnapeﬂne HacTH Oca,ZLKOB,
3aJepKaHHOH KPOHAMHU JepeBbeB; £3 — TpaHCIUpALUsL.

Hcnapenue nog moJsioroM Jeca E] TaKXKe CKJIaJbBACTCH H3 Tpex co-
CTaBJIHIOH.U/IX.

. E\=E+E+E, : - 83)

rae E’ —ucnapenne ¢ noussl; E; —ncnapenue ocaikoB, 3aiepKaHHBIX

HaHO‘iBeHHbIM PacCTUTEIbHBIM IOKPOBOM (MOX IOJNYKYCTapHUKH, TpaBa) ’
El — TpaHCnupanns HallOYBCHHOIO NOKPOBA. :

B saBucumocTH OT THIA Jeca M TAKCAIMOHHBIX XapaKTePHUCTHK Ha-
caxJeHus (cocraBa; BO3pacTa, IOJHOTH) COOTHOIIEHHE MEXKAY OTAEIb-
HBIMH COCTaBJSIIOLIUMH HcnapeHus pasnumuHo [33]. OpHako BO Bcex cly-
YasX TPaHCIHPALHUs BMECTE C HCIapeHHeM 3ajep:KaHHBIX KPOHAMH OcCaf-
KOB COCTaBJIIeT OCHOBHYIO JOJIO CYMMapHOT'O HCIIapEHHs.

Hst onpenenenus cyMMapHOTO WCIIapEHHs IIOJ| ITOJIOTOM JIeCa BECOBBHIE

HCIIapuTe/H [160] pasMelniaoTcss B COOTBETCTBHH ¢ re060TaHHYECKOH Kap-
TOM JIECHOTO yuaCcTKa, a CyMMapHOe HCHapeHue pacCunThiBaeTes crioco6oM
CpeJHero B3BEIIEHHOTO.
. Hcnapenne ocajkos, 3a/epKAHHEIX KPOHAMH JIEPEBbEB, MOXKHO OIpe-
JIeJIMTh [0 PA3HOCTH MEXJy KOJHYeCTBOM OCajiKoB P, BHIajammHuX HA
IOJIOT Jieca, W KOJHMYECTBOM OCAZKOB P, M3MEpPEeHHBIX IOJ IO0JIOroM Jeca,
C yueToM 0CafikoB Pjs, CTEKAIOLIMX 1O CTBOJAM JepeBbes,

EQ'—‘P Pl—pg——Pg. l ’ . ’ (84')

Tpaﬂcnupaum BJIaTH leeBOCTOGM Ha JIECHOM Y4acTKe onpe,zlenﬁeTca
IO CJeAYIOUIeMY YPaBHEHHUIO:

Eazpl”l—p&_Qso""Quo"“'Qtzf)"“El”’”ASs";AM—'AM’"—AG" . (85)

- YpaBHeHHe 110 . OLi€HKe HCIapeHus ¢ JECHOro Maccupa NpH HaJHYHH
CHEXXHOI'0 IIOKPpOBAa HMEET CJIe,U\YIOIII,IIIl?I BHA:

E=E|+E;-+Es, 1 | | (86)

rie E” —ncniapeHHe cO CHEXKHOIO IOKPOBA NOJ mosioroM Jeca; E, — nc-
mapeHye CHera, 3aJepPKaHHOrO KPOHaMM JepeBbeB; Ej — sUMHfS TPaHC-

NHPaLHs 1epPEBbeB.

Hcnapenne co CHEXHOrO IOKpPOBa IOJ IIOJOIOM Jieca MOKET GHITb HO-
JYUEHO C TIOMOINbIO CTENUAJBHLIX HCIApHTe/el, ONMHCaHHe KOTOPHIX HaeT
. TI. Kysemun [88). Mcnapenne cHera moj IOJOrOM Jieca B CPEAHEM
B 3 pasa MeHblle, YeM HCIIapeHHe B YCJIOBHUSIX Ge3/1eCHOH TEPPUTOPUH.

~ OKcrnepHMeHTAIbHbIS JaHHBIE, MIOJYUCHHbIe HA Baanae (CCCP), noka-
3BIBAIOT, YTO JUJISl STOTO pafioHA MCIaDEHHE CHEra, 3afePXKaHHOTO KPOHAMHU
JIEPEBbEB JIUCTBEHHBIX TTOPOJA (€2KErojHO c6pacmsa;omnx JIHCTBY), TIPHHH-
MaeTcs paBHEIM 2—3% CyMMbl TBEP/BIX OCaJKOB, BHIIaAIOIHX Ha JECHOR
maccus. Mcnapenue cuera, 3aepXaHHOTO KDOHAMH I€PEBbEB XBOKHBIX NO-
pOA (He cGpachIBAIOIIUX XBOIO), ONPEAENALTCS U3 cne;xyzomero COOTHOLIE-
HHS:

"\ Ey=P— P, : R (@87
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‘THe P — ocafky, BHNafaiolye HA JeCHOH MacCHB; P/ — tBeparie ocamkw,

'M3MEPEHHHIE 10 0CaJKOMEePaM, yCTaHOBJECHHEIM MO/ NOJIOTOM Jleca.

B arom xe pajjone summsis TpaHCnmpanus cocrasaser menee 1% tpan-
COHMpANKH 32 TEIVIHIH Ce30H M €l0 MOXKHO npeHeGpeub. [losToMy ncnapenue
C Jleca B 3UMHHE NMEPHMOJ MOXKHO NPEICTABHTL KaK CyMMy HCHAPEHHsS CO
CHEXKHOTO NOKPOBA IIOK IIOJIOFOM Jieca U HCHAapeHHsl CHera, 3afepKaHHOro
KPOHAMH JePeBbEB, T. €.

E=E|-}E;. ~ (88)

Pacuer ucnapesus ¢ Jeca MeTOJOM TeIIOBOrO 0ajiaHCa OMHMCAH B pa-
Gorax [10], [123], [133] u [149] (cm. Takxke paspen 3.4.3.3)..

YpaBHenue (85) cieLyeT HCIOJIb30OBATH C HEKOTOPOH OCTOPOMKHOCTHIO.
ITOT METOA B HEHCTBUTEJNBHOCTH BKJIOYaeT MHOI'O H3MEpEHHN, BLINOJHe-
HHE KOTOPBIX CBSI3aHO ¢ GOJBIIUMU TPyAHOCTAMH. IToaTomy oH Gosee npu-
TOAeH IJs MajoMacHITa6HBIX BOAHBIX 06ajlaHCOB B UCCHAELOBATENBCKUX
HeJssx.

HMcxonuble paHHbIe A1 pacyeTa HCIIAPEHHs] C JIECHOTO MacCHBA MJIH
GacceliHa MOTYT OBITb MOJYYEHE METOAOM TEIJIOBOTO GajlaHca ¢ HOMOIIEIO
TPaZXACHTHBIX MauT c YCTAHOBJIEHHBIMH Ha HHX METCOPOJIOTHYECKHMMH H aK-
THHOMETPHYECKHMY NpubopamMu. MauTel AOXKHE HAXOIUThCsl B Iaybune
JIECHOI'O MAaCCHBA Ha PACCTOSIHHUM OT ONYLIKH JieCd, PAaBHOM He MeHee 50—
'60-KpaTHOl BLICOTE JepeBbeB.

Ha6monenus, npopenennsle Ha Basanae, nokasbBaioOT, 4TO MeECSUH»E
HCIIapeHue ¢ Jeca MOXKeT ObIThb PaBHO NOTEeHIHaJbHOMY HcnapeHuo. Jas
puGJIM3KTENBHOTO pacuera MOTEHUHAJBHOTO HCIapeHHsi ¢ Jeca MOXHO
HCIOJb30BATh SMIMpHUYecKUe GopmMynsl (cM. paszen 3.4.3.5).

B ymepennom nosice CCCP, rfie ueTKO BBHIPaXKEHBl TEIVIbIE M XOJOIHbIE
CE€30HbI Ioaa, uCliapeHue ¢ JECHOro Maccuea 3a XOJIO}IHbIﬁ Iepuon npu Ha-
JUYHH CHEXKHOTO MOKPOBa BHIUKCAAETCS mo Gopmyaam (45) uam (46), pas-
paGoTaHHBIM JJIsi OTKPEITOM MecTHOCTH [88]. UTOOH! ONpeNesuTh Henapesue
CO CHEXXHOI'O IIOKPOBA IIOX HOJIOI‘OM Jieca B CO CHEra, mnepexpadyeHHoro Io-
JIOTOM, 3HAUECHUSI UCIIAPEHUs ¢ OTKPHITON MECTHOCTH, NOJYUeHHbIe TIPH KO-
‘MOIIY BBHIIEYNIOMAHYTHIX GOPMYJl, YMHOXKAIOTCA HA 3MIHPHYECKHH mepe-
X0oxubIil Koagunuent (1,25).

Hcnapenuve ¢ jieca B yMepeHHEIX IIHPOTaX B IEePEXOJHLIE MeCsUbl (aim-
penb, OKTsi0pb, HOAODDL) IPH MAKCHUMAJbHOM YBJAXKHEHUH HOYBHl IIPHHH-
MaeTcs PaBHBIM HCIapsAEMOCTH.

3anacel BJard B IOYBO-IPYHTAX SOHBI a’%palli¥l U TPYHTOBHIX BOJ
OnpefieiglI0TC B COOTBETCTBMM ¢ peKOMeHJauusMH pasfenoB 3.5.3
u3.54.

5.1.4.2 3anecennrle BogocGopwl

~ OcHoBHBIE IIOJ0XEHNSA N0 UIYUCHHIO BOAHOr0 6alaHca 3a/ieCeHHOro BO-
Jloc6opa ocTaloTCs TeMH Xe, UTO M AJs JIECHOr0 MAacCUBA.

Uccnenoranue BogHOro 6amaHca 3aJieCeHHOT0 BoAocOopa MOXKET IIpo-
M3BOJUTECS NP HaJAHUHHM KPYINHOMAacWITaOHBIX KapT: TomorpaduuecKol,
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HouBeHHOH U reo6otannyeckoil. Ha uccnenyemom somoc6ope npou3BoasATCA
'HaGJIOJeHNsl 38 OCaJKaMH, CTOKOM, YPOBHEM TPYHTOBBIX BOJ, BJjarosama-
caMH, JH3UMETPHUYECKHe M MeTeODOJIOTHUeCKHe HaOJI0JeHHs, a TaKKe
omnpeseJieHHe BOJHO-(QH3HYECKUX CBOHCTB MMOYBO-TPYHTOB. '

Hcnapenre ¢ Bopoc60poB BHUKCJSETCS KaK OCTATOUHHIY uJ/eH ypaBHe-
- Hufi BOJHOTO WJIM TEIJIOBOTO GajaHCa HJM ¢ NOMOIIBIO SMITHPHUECKHX Me-
TOROB (cM. pasgen 3.4.3).

Hast onpenenenus sanacos Bjari B II0YBO-TPYHTAX 30HHI aapaunn HC-
HOJIb3YETCsT BECOBOH HJIH HEATPOHHEIR METOA.

Wamenenusi 3anacoB IPYHTOBHIX BOZ Ha BojpocOope paccqwrmaarorca
O KoJeOaHusiM MX YPOBHH M Kod(@uIuEeHTaM BOLOOTAAUH BOJOHOCHEIX
. TpyHTOB (cM. pasnen 3.5.4).

IIpuMep pe3yJbTaToOB pacueTa BOJAHOTO GajaHca HEGOJBUIOTO JECHOTO
BojocGopa Ha Bannae 3a oTHAe/bHBIE CE30HB H B LEJOM 3a ron IpHBEJEH
B TabJ. 14.

TABJIMIIA 14. Bonuniit 6a.uaac (B MM) JecHoro Bomoc6opa Jjora Taexumifl (mromans
BorocGopa 45 ra) 3a 1958 r. Cocras apesocroa: 9/10 —ens, 1/10 —
cocna ¢ Gepesoit. Kmacc Gommrera (mo emm) — I, II, Bospact— okono
80 mer; monxora —0,6. Ilouma: cnaéono;lswmcu“aﬁ, cyrnupucrasa. Tan
aeca — eabHuR-kucanguK (Picetum oxalidosum)

DaeMeHTH BOAHOrO GajsaHca Ofosnavenus Suma | Becua | Jiero | Ocenn | Ton

| - : Ipuxonnas gacts (P)
Ocanmku: : P 18 40 270 229 727

1) mox mosoroM Jeca . Py 166 27 200 189 582

2) samepxaHHHIE KPOHAMH Py 2 13 69 38 142

3) crexaomue o CTBONAM Je- Py 0 0 1 2 3
peBneEB )

Pacxonnas vacts (Q+E)

Crox ; Q 0 9 14 48 152
Hcnapenne: E 27 61 332 72 492
1) non mosorom neca E; 5 18 93 18 134

| 2) samep:anmmx ocazkos Ey 22 13 69 38 142
3) TpaHCIHpamys Eg 0 30 170 16 216
Bcero Q4+ E 27 151 346 120 644
Hsmenenne sanacos BoAwl (AS)

" Tlo BomsoMy GamaHcy ‘ AS=P—E—Q 161 —I111 —76 109 83
" Tlo mamepenusM: AS’ 180 —131 71 97 75
1) B cmexxnoM nokpose ASg, 140 —140 — 0 0
2) B cnoe MOYBO-TPYHTOB AM 52 -—28 —46 55 33
3) B moZ3eMHHIX BOAAX AG —12 37 -25 42 42
‘ Hessska Bogsoro Gananca (1)

4A6comomaa, MM " -19 20 -5 12 8

OTnocurensuas, % 1007/ p 10 11 2 5 1
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5.1.5 Opomaemrie 1 ocymaeMule 3eMIH

5.1.5.1 Opomaemrie 3eMan

Boznno6anaHcoBre UCCAENOBAHHS HAa OPOIIAEMBIX 3€MJIX NPOBOASATCA
C IeJIbIO: @) YCOBEPIIEHCTBOBATH HOPMBI M PEXKHM OPOUIEHHAS C T€M, YTOGH!
VYBEJHYHTL NPOJYKTHBHOCTb 3€MJIM, W 6) OLEHHTh H3MEHEHHS B BOJHOM
GaJsaHce ¥ BOIHBIX pecypcax peuHbix GaccefiHoB, BOZa KOTOPLIX HCIIOJb3Y-
€TCHA JIJIST OPOLIEHHUS.

Opomraemble TEPPUTOPHH 1O THAPOTEOJOTHMYECKMM NPH3HAKAM MOKHO
pasiesuTh HAa XOPOLIO [pEeHHPOBaHHEE ¢ mpeoGlafaHWeM IOA3EMHOTO
CTOKa CPEeIV PacXOJHHX cTaTell Gananca u caaloIpeHNPOBaHHEBIE C OTCYT-
CTBHEM TIOJ3eMHOT0 cToKa. ITo KIMMaTHUECKMM NpH3HAKaM MOXKHO BHILe-
JUTh aPHAHYIO 30HY OPOIIEHMS, TAe CPeiy IPHXONHBIX cTaTellr OaJanca
npeo6aafaloT OPOCHTEJbHBIE BOJABI, H 30HY HEYCTOHUHMBOTO YBJAXKHEHHUS,
rae atMochepHbM OcamKaMm NPHHANJEKUT PABHAS HJAH HECKOJbKO MEHB-
mas poJb IO CPaBHEHHIO ¢ OPOCUTEJBHEIMH BofaMU. s Kaxaoro pafiona
XapakTepHa cBog crnelu(pHKa B3aUMOCBSI3€H COCTABJAOMIUX BOAHOTO 6Ga-’
JIaHCA, BHIAABJCHHE KOTOPLIX JaeT BO3MOXKHOCTb IIPOTHO3HPOBATH BTOPHY-
HOe 3acoJieHue ¥ 3a60aaunBaHYe T0YB i 000CHOBATL MepH GOPHOHI ¢ STUMHU
ABJICHUAMH. ‘

YpaBHeHHe BOAHOrO GajlaHca NPHUMEHHTENBHO K OPOLIAEMOMY MOJIIO
B TIpelesiax OT IIOBEPXHOCTH TMOYBH [0 BOJAOymopa B nambonee obueft
(opme umeeT BUJA,

W P(Is— 1 —I) (14124 (Qsr — Quo) -+ (Qutr — Qo)+
+(Qus = Quo)+(Qut — Qua) — (E+E) — AS — 1=0, (89)

rae Is, Is, 15-c00TBe'rCTBeHHo IPUTOK MOJHBHLIX BOJ Ha IOJIE, OTTOK IIO-
JNUBHBIX BOJ TIOBEPXHOCTHHIM NYTEM 3a IpENeJbl IOJsS U c6poc TIOJMBHEIX
- BOX IO KaHaJsaM; /1 u [ — IOCTyIJIeHHe BOABL Ha IoJe 3a cueT $puapTpa--
MY H3 MATHCTPAJIBHBIX H OPOCHTEIBHBIX KaHAJIOB; Qsr ¥ Qs — €CTECTBEH-
HBIH TPHTOK ¥ OTTOK NMOBEPXHOCTHHIX BOX; Qur M Qaro — TO K€ AndA mou-
BEHHEIX BOJ;, HAXOAAINMXCH B 30He aspanui; Qur U Quo—TO Xe nis
TPYHTOBHIX BOX; Qui ¥ Quz— OPUTOK W OTTOK MOJA3EMHHIX BOJ H3 HMXKe-
JIeXKAanuX BONOHOCHBIX CJOeB; E — ucnapenue. ¢ cywn; E;— ucnapenue
¢ NOBEPXHOCTH BOAM B KaHajax; AS — M3MeHenye 3amacoB BOJH Ha [O-
BEPXHOCTH H B IIOYBO-TPYHTOBOM TOJIIIE.
Unen AS cxiaafpBaeTCs H3 HECKOJBKUX COCTABJAIOIINX

AS=AS,,AS,+AM+-AG, . (90)

rae ASs, — H3MeHeHHe 3amacoB BOILI HA MOBEPXHOCTH IIOYBLI 3a CUET Ha-
KomseHus cHera; AS;—TO e 3a cueT HAKONJIEHHS BOJXHI B IIOHHKEHHSIX
mukpopenbeda; AM — To xe B 30He aspanuu; AG — To e B BOJOHOCHOM
cnoe. Bemnunnasl ASsn, ASs u AM — BHUHCASIOTCS O PASHOCTH 3HAYCHHH
COOTBETCTBYIOIIMX 3JIEMEHTOB Ha KOHEIl M HayaJo PacyeTHOTO HHTEpBaja
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spemenn. Jlus Boruncienust AG HCIONb3yeTCa ypaBHEHHE BOAHOTO GasaHca
I'PYHTOBLIX BOJ

AG = Qup - Quc+(Qu1_ Quo)+(Qu1 _‘Qsﬂ)s ' " (9 I‘)

rne Qup— TNONOJHEHHE 3aNACOB TPYHTOBBIX BOJ 32 CyeT HHMUALTPALHH
OCaikOB ¥ NOJHBHBIX BOJ; Quc— PacXOJ IPYHTOBHIX BOM B 30HY aspalluu
(cM. pasgmen 5.4, puc. 12).

Huxe NPUBONUTCSA KPATKOE ONMCAHHE METOLOB ONpEeleNeHHs KOMIO-
HeHTOB ypaBHenuii (89)— (91).

AtmocdepHble ocanky H3MePAOTCS OGBYHBIME ocankoMepamu. Opocu-
TeJbHbIC BOABl YUHTHIBAJOTCS C MOMOUILIO THAPOMETPHUYECKHX VCTPOHCTB,
a Takxe IyTeM THADOMETPHUECKHMX H3MepeHHil. AHAaJOTHYHBE CIOCOOHI
NPUMEHSAIOTCS U AJS ONpefeJeHHsT IPUTOKA M CTOKa MOBEPXHOCTHHIX BOJX
¢ noJsi. Bee moJie ipu 5TOM OKOHTYPHBAETCS, &8 HA YUACTKE C HAHMEHbINHME
OTMETKaMH OPI'aHUsyeTCsl THAPOMEeTpUYecKuil CTBOP. BaXKHEIMHU KOMIIOHEH-
TaMu ypassenuit (89) u (90) sBasercs cyMMapHOe HCIapeHHE, PacXon
TPYHTOBBIX BOJ B 30HY aspaliiy ¥ NOMOJHEHHE 3aNacoB I'PYHTOBHIX BOX 32
cueT HHQUIBTPAINH aTMOC(HEPHBIX OCALKOB U OPOCHTENBHBIX BOJI. Bce 3TH
SJIEMEHTHI UBMEDAIOTCSA C HOMOI_I_U)IO JIHSHMETPOB.

Ilpn 3ajerannm TPYHTOBBIX BOJ Ha rayGuue Gosee 3—5 M st nsyqe-
HHSl HCMapeHuss O6LIYHO MPHUMEHSIIOTCS BecoBble ucmaputeau [160].

- Jlns ompeneieHHs] HCHApeHHs HapsAy C JH3UMETPaMH NPHMEHSeTcs
TaKXke MeTOn TemaoBoro Gananca. [TapannenbHo ¢ JU3NMETPHUECKAMHU HC-
CJIEIOBAHUAMY BeIyTCS HaOJIOILEHHS 32 COCTOSIHMEM DACTEHHHN Ha moJe
U B MoHoJuTax. PesyabTaTel (enHosornueckux HaGMIONEHHH NOMOrarmT
OLEHHWBATH PENpPE3EHTATHBHOCTh JU3MMETPHUECKHX HAOJIONEHHH, a TaKxke
TI03BOJISIOT IIEPEHOCUTD INOJYUEHHHBIE JaHHble (C y4eTOM COCTOSHHS M Ty-'
CTOTHl pacTeHHil B MOHOJMTAX M B II0JIe) HA CEIbCKOXO35HCTBEHHBIE MOJS.

TIpuTOK W OTTOK TPYHTOBBIX BOJ OIpeAe/sieTcst THAPOreoJOTrHIeCKHMH
metofaMu. JIpeHaxkHBI CTOK OIpelenseTcs THAPOMETPHUECKHM IyTeM
AHAJOrHYHO TOMY, K&K 5TO AeJaeTCs IPH H3YUeHHH NOBEPXHOCTHOI'O CTOKA.
TIpu HaJMUHH HATIOPHOTO NONIHUTLIBAHKS IPYHTOBBIX BOJ pasfefeHHe ape-
HAXXHOTO CTOKa Ha HH(UIBTPANHOHHOE M HANOPHOE IHTAaHHE NPOHU3BO-
ZUTCA METOJAOM TMIPOMEXaHHUeCKHX CeTOK ABHIKEHHS 'PYHTOBOTO NMOTOKA,
TOCTPOEHHBIX C IIOMOIIBIO GOJBIIOr0 KOJHYECTBA mMbeaoMeTpos. Pasmere-
HHe ceTy HaGMONaTeNbHBIX CKBAXKHH U IbE30METPOB Ha u3yyaemom (0a-
JIAHCOBOM) yUaCTKe JOJIKHO COOTBETCTBOBATDH peme@y, THIPOTeOJOTHye-
CKHM YCJIOBUAM, Pa3MeMEHHIo KOJIEKTOpHO- JIPEHAaXHOH M OPOCHTENbHOH
CeTH. o

Hsmenenne Bjarosanacos B 30He aspauun AM onpenensiercs, Kak npa-
BHJIO, BECOBBIM CIIGCOGOM, a TaKkKe ¢ MOMOIIbIO HeHTPOHHHBIX U APYTHX BJA-
romepos. [IpHTOKOM ¥ OTTOKOM TOYBEHHBIX BOL OOLIYHO TpeHeGperaror.
Hpyrue aneMeHTH BOJHOTO 6aJIcha onpenensioTcs O6UlerPIH$ITbIMH Me-
TOXAMH:

" 'Ha ocHOBe BHITOJHEHHHX BOAHOGAIaHCOBLIX PACUCTOB MOTYT GHITH OCY-
IeCTB/IeHEl MEPONPHSATHS IO PEryIHPOBAHHIO BOJXHOTO, COJIEBOTO. H TeILIO-
BOIr'o 6a/1aHCOB CEJIbCKOXO03SHICTBEHHBIX ITOJEH.

Jlns ompenesieHns: CpOKa ¥ HOPMBI OUEPENHOr0 NOJHBa B palioHax opo-
IMaeMoro 3eMJIe/leNidsl YpaBHeHne BOAHOro 0ajanca OObLIYHO pelaeTcs OT-
HOCHTE/IBHO aKKyMYyJAsTHBHOrO wieHa AS uian ero uactu AM — usMeHeHus
BJIAT03aITacOB B 30He -aspanuu. IIpu sToM AJ NpaKTHIeCKHX HeJieHl BIIOJHE
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TABJIMLIA 15. Bomumii 6ananc (B MM) CelbCKOX03sfCTBEHHOro nons 3a 1966 r. mo aexanam

Mai Hions Hioas Asrycr
DaeMeHTH BOZHOTO ! . ) !
O6osnauenns e,
Gaaazca 1 sa 3a 3a sa | 22
A | 28 39 |yecan] 18 | 27 | 8 lyecqu| 17| 2% | 39 fyeeqn| 7| 2% | 39 lyecan] o3
M
Ipuxoxn: ) ,
ocanxu P 4 10 54 68 55 106 16 177 7 4 18 24 10 1 4 15 284
HOJHBHBIE BOXHE I3 0 0 0 0 0 0 0 0 0 0 0 0 11 25 42 78 18
Hroro 4 10 54 68 55 106 16 77 7 4 13 24 21 26 46 93 362
Pacxon: .
OTTOK NOBEPXHOCTHHIX BOJ Qso o 0 0 0 60 9 0 9 0 O 0 0 0 0 0 0 9
CyMMapHOE HCHapeHue. E 56 43 43 142 43 47 45 135 26 18 30 74 16 25 47 88 439
HUroro 56 43 43 142 43 56 45 144 26 18 30 74 16 25 47 88 448
PacuerHast aKKYMyJsiius AS —52 —33 11 —74 12 50 —29 33 —19 —14 =17 —50 5 1 —1 5 —86
Hamepernas akkyMyJIanus ASY )
a) B NOHIKEHHAX DENBe- T ASg o o0 o0 o0 O O O O O O O O 0o o0 0 o 0
da
6) B 3oHe a’paunuu AM —44 —17 26 ~35 31 36 —21 46 —14 —9 ~28 .51 0 5 —14 -9 —49
B) B I'DYHTOBHIX BOZAx AG —16 —13 —7 —36 —8: 25 3 20 -1 -2 4 1 2 —4 16 14 -1
Hroro —60 —30 19 —71 23 61 —I8 66 —15 —I11 —24.—50 2 1 2 5 --50
Hersiska Gananca 7=AS—AS' 48 —3 —~8 -8 —I1 —11 —11 —33 —4 —3 +7 0 43 0 =3 0 —36

gouxnaego xigHgodndu onvyvg menpog



Merodut pactera sodusix Garancos

ZOCTaTOYHO ONpPEJeJHTh OCHOBHBEIE COCTaBJsionmine GajiaHca, a 3HAYEHHs
OCTaJbHBIX, TAKHX, KaK NPHTOK M OTTOK NOBEPXHOCTHBIX H BHYTPHIIOUBEH-
HBIX BOJ, BOIL006M€H ¢ HUXKeJIeXKAUUMH BOJOHOCHBIMY CJAOSMHU H T. IL., JJIS
KOPOTKHX HHTEPBAJIOB BpeMeHH MOXKHO IPHPaBHATD HYJIO.

B ra6u. 15 nmpuBoauTCcs mpHMep pacyera BOAHOTO GasiaHca 3a JeKajbl
BEreTAIIHOHHOrO NepHoxa JJsl CeIbCKOX03SHCTBEHHOTO OPOLIAEMOTO IOJIS
B YCJIOBHSIX YMEDeHHOIrO KiIuMara.

5.1.5.2 Ocymaembie 3eMaH

HMsyuenne Bopnoro 6asasca 60J0T H 3260JI0YEHHEIX T€PPHTOPHI IPOBO-
IUTCS AJ5 THAPOJOTHYECKOTO 0OOCHOBAHHS MEJHOPATHBHBIX MEPONPHSITHI
H ONEHKH HX BJHSHHS HA BOJHBIE PECYPCH H BOAHLIA 6asaHc pedHEIx Gac-
CEHHOB H OTACJbHBLIX TEPPUTOPHH.

Ocymenuio nojsepraiorcst 6070Ta 1 MHHEpAJIbHbBIE 3€MJIH, H36LITOUHOE

yBJIaXXHEHHE KOTOPBIX CO3/aeTCsl BCJAEACTBHE 3aTPYNHEHHOTO OTTOKA IIO-
BEPXHOCTHBIX HJIM I'PYHTOBHIX BOJ.

Hccnenosanne 31eMeHTOB BOAHOTO Gajtanca OOBIYHO BeAyT HJH Ha He-
60JIbIIOM MEJHOPHPOBAHHOM PEYHOM BOJOCGOpE, HJH Ha OTHEJbHOM Cellb-
CKOXO03AHCTBEHHOM I0JI€ OCYLIMTENBHOH CHCTEMBL.

YpaBHeHHe BOAHOTO GajaHca AJIsi MEJHOPHPOBAHHOTO BojocGopa 3a He-
KOTOPHIHI IEPHOJ BPEMEHH HMEeT BH]L

P+ Qo — QuotQur— Quot-Qu— Qua— E— 8§ —7=0, (92)

rie Qsr ¥ Qso — IPHTOK H OTTOK NMOBEPXHOCTHHIX BOX; Qur # Quo — IPHTOK
H OTTOK TPYHTOBHIX BOA; Qui M Quz—IPHTOK H OTTOK HNOA3EMHBIX BOJ
B HHKeJeXallue FOPH30HTH (BEPTHKAJbHBIH [OJA3EMHbIH BOLOOOMEH);
AS — 3MeHeHHe 3amacoB BJIATH HA IIOBEPXHOCTH H B HOYBO-IPYHTOBOH
toJe; E — cyMMapHOe HCIapeHHe; 1] — HeBsi3Ka GaJjiaHca.

Hsmepenne unn pacyer OTAEAbHBIX COCTABJAIONNX GasiaHCAa MEJIHOPH--
poBaHHOTO BogocGopa BENIETCSH TEMH Ke METOaMH, YTO M 1 OOBIYHBIX
peunsix 6accefiHOB. '

CymMmapHbll npuTOK (Qsr+ Qwr) Ha BOAOCO0OP CO CTOPOHBI BHILIEPACIO-
JIOXKEHHBIX TepPUTOPHH U CTOK (Qso+ Quo) ¢ BOmOCOOpa H3MEPSIOTCA HA
KaHaJ/lax OCYLIMTEeJbHOH CeTH TEeMH Ke MeTOJAMH, YTO H Ha OPOCHTE/IbHBIX
KanaJgaax (cm. 5.1.5.1).

ITpumep pacuera BogHOro Gananca MeJHOPHPOBAHHOrO Bogocbopa, ocy-
IeHHble 60/10Ta KOTOPOI'o HCIOJb3YIOTCS MOJ, CEeNbCKOX035HCTBEHHbIE MO,
npusesen B Taba. 16 [143]. ,

B 31oM npHMepe OCaJKH, HCIIApEHHE, ADEHAXKHBIH CTOK H H3MEHEeHHe
3anacoB BOXLI B 30HE a3palyl H3MepeHH!, a BOLOOOMEH ¢ IPYHTAMH HHXKE
YPOBH$ JPEHHUPOBAHUS OCYIIUTEAbHLIMH KaHaJaMH (Quz-— Qui) BHIUHCIEH
KaK OCTAaTOYHBI uJieH ypaBHeHHs BOAHOro GajaHca. Ilpu Taxom cnocobe
pacuera BeJHYHHB BOZOOOMEHA HEH30eKHO BKJIOUAIOT B ce6s IOrpeuHo-
CTH OIpEeJeJIeHHsT COCTABJSIONHX UJEHOB YpaBHEHHS BOJHOro OaJsaHnca.

VpaBHenne BOAHOrO GaslaHCa 30HBI A3PAllHH OCYIUEHHOTO CEJbCKOXO-
3SICTBEHHOrO MOJISt COAEPKHUT Te 2Ke WIEHHl, UTO H YpaBHEHHe AJIg opolae-
Muix noqaei (89) u (90). PasauyHbIMH ABJAIOTCSA JHIIL COOTHOLUIEHHS co-
CTaBASAIOUINX BOJHOTO GaJjaHca.
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TABJIMLA 16. Boaunii 6anaic (B MM) MeJHOPUPOBAHHOrO BozocGopa B pafioHe H3GHI-
‘ TOYHOrO YBJAMKHEHHUS

. HameHeune Boaoobmen
3anacoB BOXBI
Tonnt Ocanxn Henapenne Crox 7B sone € TMOA3EMHBIMH
aspauHa . BOAAMH

TomoBo#t nuka (¢ HosbpsA no OKTAGPE) '

1960—61 434 527 124 —69 —148
 1961—62 655 571 ] 130 10 —56
1962—63 526 555 93 —15 —107
1963—64 523 465 79 52 —73
1964—65 582 477 117 26 —38
1965—66 739 517 174 45 3
Cpenuee 576 519 119 8 -0

Hsuenenne BogooGmen

Toam Ocanxn Hcnapente Crok san :;cggﬂxéonm € Tox3e.HBIMH

aspauHn BOAAMH

Tennoe moayrozue (¢ anpeas mo CEHTEOPSH)

1960—61 312 463 80 —132 —99
1961—62 C 441 473 90 —103 —19
1962—63 ‘ 229 465 59 : —190 —105
196364 234 362 38 —233 67
196465 341 400 70 —140 11
1965—66 400 - 465 128 —159 —34

Cpennee 326 438 78 —~160 —30

I/ISMepeHne COCTaBJAIOMHX BOJHOTO GaJ/aHnca OCYILICHHBIX CEJbCKOXO-
3AHCTBEHHEIX IIOJIeH BEHETCS TEMH Ke MeTOﬂaMH YTO H Ha OpoluaeMbix
3eMJISAX.

5.2 Osepa u BOJOXpaHWIHIIA -

I[To xapakrepy BoaHOro Ga/nanca o3epa moAPasAeNsIOTCA HA IBE OCHOB-
Hble KaTerOpPHH: CTOUHbIe H GeccTouHble. [IpoMexRyTOUHOE MEX Ay HUMH II0-
JOXEHHE 3aHAMAIOT 03ePa C NEPHOJIHUECKHM (BDEMEHHEIM) CTOKOM. B me-
PHOJ BHICOKHX YPOBHeH H3 HHX IPOMCXOAUT CTOK, a IPH HU3KUX YPOBHAX OH
npeKpauaercs.

YpaBHeHHE BOLHOTO ﬁaﬂaﬂca AJIs1 03ep U BOJAOXPAHHJIHIL 34 J1060H ne-
PHOJ BpEeMEHH HMeeT BUL

Qsr+Qui+Pr—E;— Qgo— Quo— S, —n=0, (93)

rae Qsr — NMOBEPXHOCTHBIA HPHUTOK B BOXOEM; Qur — NOJ3EMHbIi MPHTOK;
Py —ocagku Ha 3epkajo BopoeMma; Er— ucrnapeHue ¢ BomoeMa; Qso—
IIOBEPXHOCTHHIA CTOK H3 BOAOEMa; Quo— MOA3EMHHI CTOK (meoqas:
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‘Merodot pacuera eodnoix 6arancos

(uabTpanmio uepesa Teso IMOTHHEI); ASy — M3MeHeHHe sanacoB BOJII)I
B BOJlO€ME 32 PaCUeTHBIN HHTEPBAJ BPEMEHH.
Jas KpynHBIX 03€p H BOJOXPAHHJIHIL OGLIYHO Pa3NesISIOT MOBEPXHOCT
fébm IPUTOK Qs; Ha TPUTOK 1O TJIaBHOH peke Q M OOKOBYIO NPHTOYHOCTD
1, T. €.

Q= Qu-t-Qn . R 7

s 03ep W BOMOXPAaHMJIMII, IJIOIIAAL 3epKaja KOTOPHIX M3MeHseTcs
B IIMPOKUX IIpefieiaX B 3aBUCHUMOCTH OT KoJeOaHHii YPOBHS BOJBI, COCTa-
BJSIIOIME YPaBHEHHUss BOAHOro GasaHca TIIpPeANOYTHTENbHEE BHEIPaXKaTh
B o6peMax BoAbL. JIJst 03ep ¢ MOCTOAHHOM MJIOMAbI0 3epKaJja COCTaBIAK-
ue BOJHOro GanaHca yaoOHee BHIpaXKaTh B BHJE CJOSI BOJbI, OTHECEHHOTO
K CpeHedl nyomany o3epa.

Cpensis nuIomab ONpefienIsieTcs KaK cpenee apncpmemqecxoe H3 ee
3HAUEHHUH 32 pacueTHHI HHTEPBAJ BPEMEHH.

YpaBHeHHe BoAHoro GajaHca CTOYHBIX 03ep H BOLOXPAHHJHIL 3a
MHOTOJIETHHH NEPHOJ, I KOTOPOTO MOXKHO -npHHATH ASr,=0, nmeer
BHJ "

Qo+ Qui4Pr = Quo - Quo-E. )

IMopzemunie cocraBasiomue (Qur # Quo) HO CBOEMY Becy OOGBIUHO He-
BEJUKH B 6ajiaHce KPYIHBIX BOJOEMOB, AJ15 KOTOPEIX 6€3 GOJbILOH IoTpel-
HOCTH MOXKHO NpeHeOpeub MOA3eMHEIMH COCTaBJISIIONINMH, YIPOCTHB yPaB-
Hernue (95), KOTOpOe IPUMET BHA

Qsi+Pr=Qso+E}. ' | (96)

Juist GeccTouHOro 03epa ypaBHEHHe, XapaKTepuaylomlee ero BOAHbI 6a-
JIAHC 38 MHOTOJIETHUI TIEPHOJ, COCTOHT BCETO M3 TPEX UJEHOB:

Qu+Pr=E.. " o7

VpaBHeHHe (97) MOXHO IPUMEHSATD [Jis NIPEABAPUTEIBHON OLEHKH BOI-
HBIX PECypcoB HeGOJbIINX GeCCTOYHBIX 03ep, pacnoJaras BCero JHIb AaH-
HBEIMHE 06 OcajKax M NMPHTOKE; NPH OTCYTCTBUH HENOCPEACTBEHHBIX H3Mepe-
HUH 3THX 2J€MEHTOB OHH MOTYT OBITH ONpENEJNEHBl 110 PerMOHaJbHLIM Kap-
TaM, XapakTePHSYIOIUM HX MHOrOJIeTHHe 3HayeHHs. Beamuuna [,
noJlyuyaeTcst U3 ypaBHEHHS 6ajiaHca KaK €ro oCTaTOUHBIH 4JIEH U BKIIOUAeT
B ce(s MIOTPEIIHOCTH, BEISBAHHbIE JI000H pasHuuel MeXKAY Qur.#u Quo.

- C cospaHMeM MHOTOYHCJIEHHBIX DEUHBIX BOAOXPaHHW/IHLL BO3HHKIA
HeOOXOJHMOCTh B IIOBCEAHEBHOH THAPOJIOTHYECKOH HH(OpMALMM O MpH-
‘TOYHOCTH M 3amacax BOAB B BOAOXPAHMIMINAX, T. €. B COCTaBJEHHH Te-
Kymux 6ajaHcoB 3a KOpOTKHe HHTEPBAJbl BPEeMEHH — MeCSIBl, AeKaJbl
[170].

CoxpauleHue pacyeTHHIX HHTEPBAJOB BEI3BIBAeT HEOOXOAMMOCTb AETa-
JHU3AIHH PACYETOB M yueTa MONOJHHTEJbHBIX COCTAaB/IAIOIIMX GanaHca.
K 4HC/TY NOCJEHHX OTHOCATCH, HANPHUMED, aKKYMYJIALUS BOALI B pycaax
1 TOHMAaX HOATOIJIEHHBIX PeK, aKKYMYJIsiHsl BOJb B TPYHTaX Geperos B Ie-
PHOMb HANOJHEHHs] BOXOXPAHHJHMIL H IOCTYIJIEHHE 3THX 0GBHEMOB' BOABI

.06paTHO B BOJOXDAaHHJHIIE B IEPHOABI CPabOTKH €ro 3amacos, noTepu
BOJBI IIPH OCEJaHHH Jbja Ha Oeperax BO BPeMs HHTEHCHBHOH 3MMHEH cpa-
GOTKH BOJOXPAHMJHULL ¥ BO3BPAT 3THX BPEMEHHLIX NOTEPb B BHAE BCIVILIB-
[IEro JbJa BECHOMH.
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‘TABJIMIIA 17. Boaubifi 6ananc (B MM) HEKOTOPHIX 03€P W BOXOXPAHM/IHLL 33 MHOTOJMETHHI NEPHONR

ITarowmanb, kM2 Mpurok - OTT0X
Oszepo g g §' é E 2 E g
(20A0Xp aHUMIE) § E % E E' é ;’g é . ‘g
~ g S @ [ @
g8 g g g H s H z 2
Crounpie (OTKpHITHE) 03epa
Jlapoxckoe 258 000 17700 3836 73 606 — 4515 4171 344 - 4515
Cepan (B ecrecr- 3577 1416 513 _ 375 —_ 888 95 793 — ’ 888
BEHHHIX YC/IOBHAX) - , )
Bepxree 128000 82000 580 — 760 — 1340 850 470 20 1340
Deccrounrie osepa
Yannt 23 600 2500 - 280 — - 373 10 663 - 663 —_ 663
‘Baaxam © 181500 18300 808 - 60 128 17 1013 - 1013 — 1013
Mep'rﬁoe Mope 40600 940 - 1520 — 80 - 1600 0 1600 — 1600
Bopoxparnnuma ;
Mug 434000 638 20 800 — 102 398 21 300 19200 2100 — 21 300

04492.90 ¥195Q0dNdY aNDYDY NMIeHPOG




Merodu pacuera 80dnolx 6arancos

,HJIH HpI/IﬁJII/I}KeHHOI‘O pacuera BOLHOTO fanaHca B uenax €XKeJTHEBHOTO
KOHTPOJIA MOCTYNJIEHHST X pPacXOJoOBaHus BOABI U3 BO,ZIOXpaHHJII/IIU, npmvfe~
HAETCS yOpOIEHHOE YPABHEHHE 6ananca

2 I=Q-AS,, - (98)
rae 3,/ —cymMMa NpUXOAHBIX COCTABAAIOMNX GanaHca; @ — CTOK uepes
COODYKEHHSI THIAPOY3Jia, MPEACTaBJSIOMNA co60i CyMMY PacXoIoB BOJHI,
UCIIONB3YeMOH Ha NPONYCK uepes TypOuHbL, BOLOCOPOCH!, IIII30BaHHeE, I Te-
psaemoli Ha (HJIbTPALMIO Yepe3 Tejao MIOTHHEL ASy-— H3MeHeHNe o0beMa
BOJE B BOLOXPAHUJIHILE 32 PACUETHBIA HHTEPBAJ BPEMEHH.

PacueTsl 10 yHIPOLIEHHOMY YpaBHEHHIO AONYCTHMBI TOJNLKO B OTHOIIE-
HHH HeGONBIIKX IO NJOWIATH M CHJIBHO IPOTOUHBIX BOAOXPAHUJHII, OIpe-
IeJNSIONIHM KOMIOHEHTOM B GajiaHce KOTOPHIX sBiseTcsd cToK -yepes I'DC
M OCTYIJIEHHE BOJBI 34 CUET IOBEPXHOCTHOrO nputoka. ITpu Gosabimoi nio-
Maju 3epKajsa NOTPELIHOCTh B ompeneteHHH ASy MOXKeT NpeBOCXOINTH
CYTOUHBIA NPHTOK H B 3TOM CJydae YIPOIIEHHAs CXeMa He MpHMeHsSeTcs.
-Jlnst pacuetoB BOAHOro GajaHca KPyNHEHIIHX 03ep OOBIYHO IPHUXOAUTCH
pa3pabaThiBaTh CHEUMAJBHYIO IPOrpaMMy HCCJIEJOBAHHA B COOTBETCTBHH
‘¢ pusugo-reorpadpruecKUMH 0COOEHHOCTSAMH BOJOEMA.

MeroauKa HCCIeNOBAHKUH U PacueToB BOXHOrO OajiaHca - HEKOTOPBIX
KPYNHBIX 03€p H3JoxkeHa B paborax [l, 9, 101, 141, 48, 14, 60, 62].

B KauecTBe IpUMEPa PE3Y/IbTATOB PACUETA B a6 17 u 18 IPHBOASATCSH
BOJHbBIe GaJaHChl HEKOTOPHIX 03ep u ofHOro u3 Bogoxpanmuaum CCCP 3a
MHOTOJIETHUE 1Hepruot, a B TabJa. 19 — mecsdnble BOAHbIE GaJaHCHL BO,IIO-
XpAHWJHKIILA 38 KOHKPETHBII IO, '

TABJIUILIA 18. Bonmﬂi’i Gananc I.IHM.naucxoro BOAOXPaHWIUILE B cpentem 3a nSTHIET-
HHA mepuox, (1952-—1956 rr.) [25]

KOMIOHEHTH NPHX0AE kM3 KoMnonenTh pacxona kM3
TIpurok 1o rnaBHON peke 19,36 CTOK uepes IHAPOTEXHH- 14,87
(o) YECKHE COODYKeHUs ,
Hcnapenne 1,91
BokoBas npUTOYHOCTB 1,00 3abop BOAH Ha OpOIle- 0,39
: Hue

Ocangn 0,77 ' WsmeHenue 3amacoB BOAEL 3,96
B Boﬂoxpannnnme

Bcero 21,13 Bcero 21,13

"ToyHOCTb PaCUeTOB BOAHOTO GajiaHca BOAOXpPAHU/INIL, PABHO KaK M HO-
NyCTHMast NPOJOJIKUTEILHOCTb PACUETHOTO MHTEDPBAJA BPeMeHH, 06ycJ0B-
JIEHZ TOYHOCTBIO OIPEJeJeHHsI OCHOBHBIX KOMIIOHEHTOB BOJHOrO GasaHca —
HOBEPXHOCTHOrO MPHTOKA M AKKYMYJISALHM B yalile BOAOXPAHHIIMILA.

OtaocuTtebHas omubka Cr, NSMEHEHHs] aKKYMYJISIHE BOJKI IO CPaBHe-
HHUIO ¢ IPUTOKOM BBIPAXKAeTCs B BHJIE OTHOIICHHS

C 1044zsp 10¢A1s;,
L= = ’
. Ve 86 400Q;T _
rae Ap — niomanpb 3epKana BOJOXPAHMJHKILA; Sp— MOTPEINHOCTD ONpPese-
nenusi cpepnero yposHsa; V=286 400Q;T — o6beM npuToKa (Q; — NpUTOK

90
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TABJIMIIA 19. Bonumit Gananc (B xm®) Kaxosckoro sopoxpanunmma Ha p. Jlmenpe sa 1960 r. [169]

DAeMenTH BOZHOrO GajaHea 1 1 11 v v VI viI VI IX X XI X1l -| Ton
Tlpuxon: . ‘
I(I IL’I‘SOK )no rnasHof pexke 1,48 I;QO 3,65 5,46 3,59 1,96 1,86 1,16 1,23 1,6 1,91 3,93 29,19
601{01:1:5 MPHTOYHOCTD 0,01 0,02 0,01 0 0 0 0 0 0,00 0,01 0,01 0,01 0,08
OCafiKH 0,10 0,05 0,02 0,02 0,13 0,05 0,70 0,19 0,07 017 0,06 0,14 1,10
Uroro 1,59 1,97 3,68 5,48 3,72 2,01 1,46 1,35 1,31 1,74 1,98 4,08 30,37
Pacxon;: e
CTOK uepes HApOYyses 1,41 1,92 3,58 3,67 1,01 0,89 1,31 0,79 0,65 1,64 1,76 3,83 22,36 |
5a60p BOXsL HA TPOMEIL- 0,02 0,02 003 003 002 000 00 0,14
JIeHHBIE M GHITOBHE HYX-
Lol ,
HcnapeHue 0,02 0 0,04 0,09 0,13 0,27 0,29 0,32 0,23 0,07 0,07 0,05 1,58
Hroro 143 1,92 3,62 3,78 1,16 1,19 1,63 1,13 0,89 1,62 1,83 3,88 24,08
Wsmenenve samacos soper 0,16 0,16 —0,09 1,55 2,35 0,91 —0;04 0,34 0,4 0,18 0,13. 0,19 6,28
B BOZOXPAHHJIHIIE
Hessizka:
KM? 0 - -—o0,11 0,15 0,15 021 -—0,090 —0,13 —0,12 —0,02 —0,06 0,02 0,01 0,01
% 0 5,3 4,0 2.7 5,6 4,3 8,0 8,2 1,5 3.3 1,0 0,2 0

S0IN9290 X1HQOANAY IHDYDY 1RHEOY



Merodet pacuera eoaﬂmx 6anrancos

BoAH, B M%/c, a T —HpOD;OJI}KHTeJIbHOCTb PacyeTHOro HHTepBana BpEMEHH
B CyTKax).

CoryiacHo HcCIefOBaHHSIM Ha KPYIHHIX DeKax H Bo,uoxpaﬁmnmax
CCCP, cpennsis omm6Ka THIPOMETPHYECKOTO YueTa IPHTOKA H CTOKA CO-
cTaBAfeT =5%, a MOrPENIHOCTL ONPEAENCHHUS CPEAHEro ypoBHs, O KOTO-
POMY pacCuuTHIBaeTCH akKKyMyasinus, = 10 Mm.

Ypasuenue (99) mMoxeT GBITb HCIONB30BAHO JJIsI ONPENENEHHUS IPOLOJI-
JKHUTEJbHOCTH PACUETHOrO IEepHoja ¢ FapaHTHEH TOTO, YTO OTHOCHTEJbHAS
ommubka Cr He 6y11e'r npeseimiaTh 5%, T. €. OHA HaXOHWTCH B npe,zxe.nax
THAPOMETPHYECKO! TOYHOCTH OIIEHKH CTOKa.

Ecou ¢ yBeJMuenneM pacxo0B NPUTOKA (HANPEMED, B IEPHON noxmen
uian cHerotasnus) Benuunna Cp Oyjer - CyUIeCTBEHHO MeHbIne 5%, TO
MOXKHO COKPATHTb PaCUeTHBIH HHTEPBaJ BpeMeHH. B aToM ciyuae T ymeHb-
HIaeTcs ¢ TAKHM pacyeToM, yToObl IpH 3aJIaHHOM pacxone 00513aTeJIbHO BHI-
noJiHstnoch yeaosue Cr<5Y%.

5.3 BoJaora

Uccrnenosanne Boxnoro Gananca GOJOT MMEET BaKHOE 3HaUeHHe KaK
nas Bei6opa Hanbosee 3GPEKTUBHBIX CIOCOGOB HX MENHOpailuH, TaK U A
YCTAHOBJIEHHUST B3aUMOCBSI3H BOIHOTO Gasanca GOJIOT H peuHbiX GacceliHoB,
B IIpefeNax KOTOPHIX pacnoaoxens Gomora [29]. :

ITpu pacuere BopHOro 6ajnaHca GOJIOTHOTO MacCCHBA Heoﬁxoxmmo yuH-
THIBaTh €ro THIL. BosoTa mo CBOEMY MECTONOJNOXKEHHIO, YCJAOBHAM BOXHOTO
IMHUTaHHUS, XapaKTepy pacTUTENbHOTO NOKPOBA U 3aKOHOMEPHOCTSIM pacipe-
JeJIEHUsT TI0 TEPPHUTOPHUH GOJIOTHOTO MacCHBA Pa3NeJsSIOTCSH Ha JBa OCHOB-
HBIX THIIA: BEPXOBLIe B HU3UHHbIE. J/1g BepXOBHIX 60JI0T XapaKTEPHO BOJO-
paszenabHOE NOJIOKEHHE, BEINMyKJasi GopMa OBEPXHOCTH, IOUYTH HCKJIOYH-
TeJbHO aTMOc(hepHOe IHTaHHE, OJNUTOTPOdHAS PaCTHTENbHOCTb. I[Jm
HUBMHHBIX GOJIOT XapakTepHO 3aJeraHue B KOTJIOBHHE, NOJIHHE HJH NOfMe
PEKH, BOTHyTas HJM IUIOCKas (pOpPMA MOBEPXHOCTH, CMEIIaHHOE NHUTAHHE
(ocamKu NJIOC NOBEPXHOCTHBIA H HO}lSGMHbIH NPHUTOK C CYXOIO0JIOB), €BT-
poduas pactureabHocTs [71, 137].

ITo nuTEeHCHBHOCTH BJjaroo6MeHa (cM. pasned 8) Topdanas 3ajnexp Ha
€CTECTBEHHBIX (HEMEJHOPHDOBAHHBIX) GOJIOTAX pasyesseTcs Ha ABa CJIOL:
BEPXHHUI, JeSTeNbHBIH HJIH aKTHBHBIA CJIOH, B KOTOPOM CKOPOCTh CTEKaHHS
BJIATH B HANPABJICHHH YKJIOHA MOBEPXHOCTH BEJHKA, H HHKEDACIIONOXKEH-
HBIF HHEPTHBIH CJIOH, COCTaB/SIIOIMH OCHOBHYIO TOJIILY TOPOSHON 3aJexH,
B KOTOPOM IIpOIeCChl (HABTPALUU M BOXOOOMEHa INPOTEKaloT MeEJJEHHO.

Hesrensublfl caoll obnanaer GOJbIION MOPUCTOCTHIO B PE3KO NMEPEMEH-
HHM Baarocofepxanuem. Tosmuua ero koje6saercs or 80—100 mM B Hu-
suHHBIX 6ogoTtax a0 600—700 MM B BepxoBhiX. CTOK BOJABI B AESATEALHOM
CJI0e TIPOHCXOJHUT YaCTHYHO IIO nosepxnocm 60s10Ta, YaCTHYHO (PHUALTPA-
IHOHHBIM MOTOKOM.

WnepTHBl# cyoft xapax’repmyeTc;l OYEeHb MaJIOH BOJOIPOHHIAEMOCTHIO
(kospduunents ¢puabTpanun B HeM B 10°%—10* pas Menbine, ueM B jes-
TEJLHOM CJI0€) ¥ MaJOH3MEHSIOIMMCS BO BPEMEHH BJIArOCOAEPKaHHEM.

BceoefcTBHEe TAaKHX Pasiuudil B CBOHCTBAX ESTENbHOTO H HHEPTHOIO
cjioeB Topda IOUTH BeCh TOPHIOHTAMBHBIA CTOK C GOJOT NPOUCXOMNAT B €S-
TeJLHOM C/10€ @mmpaunonnma HJIH TIOBEPXHOCTHO- @uanpaanHmM ny-
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TeM. O6'beM rOPU30HTANBHOrO CTOKA, HPOPMHUPYIOIIEroCss B HHEPTHOM CJIOE,
cocrapJysgeT MeHee 19 cToka neaTenabHOro cyos. TakuM 06pazom, FOPU30H-
TAJBHHE CTOK ¢ GOJIOTHBIX MacCHBOB NpaKTHYECKH paseH 0GBeMy BOALL,
TIPOTEKAIOIEMY Yepe3 HesTesbHbIH CJIOM.

O6mee ypaBHeHHe BOAHOTO Gasanca NPUMEHHTENBHO K 60J10TH0My Mmac-
CHBY UMeeT caenyomuit Bun {711

P+Qy+-Qi— Qi — Q+Qs— E—AM—1=0, (100>j

rae P— ocajaku Ha MOBEPXHOCTb 60O/I0Ta; Q1-— CTOK IO BHITEKAMONIIUM H3
‘60s10Ta BOZLOTOKaM; Q2 — FOPH30HTAJBHEI! CTOK O AEATEILHOMY CJIOW 6O-
JIOT, NMOCTYNAMNH HA CYXOLOJ PACCPENOTOUEHHBIM MOTOKOM; (3 — IIpH-
TOK Ha GOJIOTO MO peKaM U PyubsiM; Qi NMPHUTOK Ha GOJIOTO MOBEPXHOCT-
. HBIX BOJL CO CKJIOHOB OKDYKIOIIHX CYyXOJOJIOB, @ TaK¥Ke I'PYHTOBLIX BOJ IO
BOJIOHOCHBIM CJIOSIM, BHIKJIMHUBAIOIIUMCS B TOP(DAHYIO 32/1€3Kb Ha TPaHHUIE
6010Ta; Qs——BepTHKaJIbeIH BOHOOOMEH MEXIY TOPGhSHOK 3aJeXkKbIo
‘¥ NOACTHJAIOIUM €€ MUHepanbHeIM rpyHTOM (Q5=0); E— ncnapenue
C mOBepXHOCTH Gosora; AM — n3MeHeHHEe BJIaro3aracoB B JeSTENHHOM
cJioe 60J10Ta 32 PACUETHLIH epHOL.

Ypapuenue (100) moxer OHITb MCHNOJB30BAHO JJsI pacueTa TOMOBHIX,
CE30HHBIX, MECAYHBIX M JeKaJHbIX BOJHBIX 6ajaHCOB GOJOTHOTO MacCHBA
3a oTaesbubie rofnl. Jlasg maorosnersero nepuona AM=0.

B 3aBHCHMOCTH OT KOHKDETHEIX YCJIOBHE BOIHOTO NHTAHHs GOJIOTA ypa-
BHeHue (100) MoxKeT ynmpolaTbCs 3a CYET HCKJIOUEHMs MJH NPHPaBHHMBA-
HUA HYJIO OTJENbHBIX COCTABJSIONINX, HIIH, HA060POT, MOXKET yc.noxmmbcs
32 cueT BBeJleHHS AOIOJHUTENIbHAIX YJIEHOB.

CocTaBJsonHe BOXHOTO Gaanca ONpeAesISIOTCS 10 JaHHBIM HaGJoe-
HUHl 32 THIPOMETEOPOJOTHUECKHMH 3JIeMEHTaMM Ha OOJOTHBIX MacCHBaX.
IIpu stom ocanku P, cymmapHoe ucnapenue E, cTok u3 6osorta Qi u npH-
TOK Q3 M3MepAIOTCA HenocpeicTBeHHO. VsMenenme Biarosamacos B - fes-
TeJBHOM cs10e AM BHIUHCAsSeTCS IO NaHHBIM HabJoAennit 3a Koae6annaMu
YPOBHSI GOJIOTHBHIX BOX M K03¢hdhunuenTaM BOLOOTAAUM NEATEJIbHOTO CJ0d,
onpeseJIeHHEIM ONBITHRIM nyTeM [71, 137]. T'opH3oHTaNBHBIN CTOK IO Jes-
TEJHHOMY CJI0I0 OOJIOTHOTO MacCHBa () OLeRHBAETCS IO JAaHHEIM 00 ypoOB-
HAX GOJIOTHBIX BOJ M 9KCNEPHMEHTaJbHO onpeneseMbIM GbHILTPANHOHHEIM
XapaKTepUCTHKaM AesATesabHOro caos [62].

ITputok Ha GONOTO MOBEPXHOCTHHIX CKJIOHOBBIX M TPYHTOBHIX BOZ Qi
a TakxKe BEPTHKaJbHHI BOLOOOMEH Qs OOGLIYHO BHIUHCJSIOTCS CYMMapHO
KaK OCTaTOYHHIH UJleH YpaBHeHHUs BOJHOTO GanaHca.

Besnuuunbl ucnapeHus, a TaKKe H3MEHEHHS 3anacoB GOJIOTHBIX BOJ, HE- -
OJIMHAKOBHl B PA3JIMUHBIX XAPAKTEPHHIX YaCTAX OOJOTHOTO MacCHBa, Tak
Ha3HBAEMBIX GONIOTHRIX MHEKposanmmadTax, nofx KOTOPHIMM IOHMMAIOTCA
gacTH GOJIOTHOTO MaccuBa, OJHOPOMAHBIE IO XapaKTepy MUKpopesbeda
¥ BOJHO-(PH3HUECKHM CBOKCTBAM NEATENBHOTO CJIOS, 3aHATHIE OJIHOH pacTH-
TENbHON accouuanyeli WM HeCKOJbKMMH GIM3KMMH IO COCTaBY H CTPYK-
Type accouuanuaMu. [Tosromy HabMONeHHs 3a HCIAapeHHeM 1 ypoBHeM 6o-
JOTHHIX BOJ, @ TaKXKe OnpelleJeHus pUAbTPALMOHHEIX XapaKTePUCTHK Aes-
TeJHLHOTO CJIOf MPOM3BOIATCS AJS KaxAOro 60JOTHOrO MHKposanpmadTa
B OTHEJbHOCTH, @ 3aTeM BeJHUHHB! HCIIAPEHNS B H3MeHEHHUH 3anacoB GOJI0T-
HBEIX BOJI OCPENHSIOTCS ISl BCETO GOJIOTHOTO MacCHBa B IEJOM C YUETOM
IJIOLLAAH, 3aHAMAaeMOf KaxkABIM MHKpoJanamadTom.
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TABJIMIIA 20. Sxementsr BogHoro Gananca (B MM) BepXOBOro GONOTHOTO MAacCHBA 3a

HsMenenue
Mecsn Ocaaxn Crox 3anacos Henapenue Hepsaska
BJjgaru

‘ 1960 r. —manoBonHmIH ‘ v
Mait 2 1 —B67 78 -]

6
Hious 69 0 —~5 105 —31
Hions 73 0 —12 103 ~18
Aszryer 82 0 16 67 -1
Centa6ps 32 0 —4 34 2
OkTa6pb : 44 0 4 7 33
Cymma 326 16 —68 394 —16

Msmenenne 3amacos BJIArH B AESATEJIbHOM CJ0e GOJOTHOTO MacCHBa yC-
TaHaBJAuBaETCH Mo dhopmyne

n
AM—TE ap, ARy, (101)

rae v; 1 Ah; — xo5hdUIHEHTH yIeNIbHON BOJIOOTAAUH, ONpeesieMbie SKC-
IepUMEeHTaJbHBIM ITyTeM, H U3MEHEHHS YPOBHS BOJBI LIS IJIOMAAH MHKPO-
aanpmagpra; A — obmas niomans Gosora. [Tono6ubiM o6pasom onpene-
JsieTcsl Cpe/iHee 3HaUeHHe HCTIapeHus /i Bcero 6oso0Ta

n
z—z—zaiEi, (102)
=1 .

rae E; —ucnapeHde 3a pacueTHBHIH IEPHOJ C IVIOMAAH @; MHKDOJAHA-
madra.

ITpumep pesyabTaToB pacuera BOAHOro GasnaHca HeGOJBUIOIO BEPXO-
BOro 60JI0Ta 32 JIETHHe TOJyrofus (¢ Masg 1O OKTAOpPL) TpUBeLeH
B TabJj. 20, a 3a ruApoJOrHUecKuil rof — B Taba. 21. CocTaBJ/siomue BOK-
HOT'O Gamarca Gblia H3MepeHHl UM paccyuTaHbl. CTOK H3MEPSJICHA B YEThl-
PexX pyubsx, cTeKamoumux ¢ 6osora. OQHAKO NPy BHICOKUX YPOBHAX GOJOT-
" HBIX BOJi BeCHOH M B MHOTOBOJHBIE TOJABl OCEHbI0 HabJaiojalcs CTOK
¢ okpaek-60J10Ta Ha CYXOXOJ PacCPELOTOUCHHBIM II0TOKOM, KOTOPHIH onpe-
JeJISIICS. KaK OCTATOYHBIR WiIeH BOJIHOro 6asanca, BKIIOYAIOUHE U €ro He-
BsI3Ky. OcajJky H3MepsJuch C NOMOIIBIO OCaAKOMEpOB, HCHIapeHHue — IO
ucnapurensm Moxean I'THM—B-1000 [137]; u3ameHenHe BJarosamnacos
B JIeSITEJNHHOM CJI0€ PACCYHTHIBAJOCH IO NAHHEIM 00 ypOBHAX OOJOTHBIX
BOA ¥ KO3ddunueHTaM BOROOTAAYM. TaKoil pacuer BOSMOXKEH IIOTOMY, 4TO
Gaaronaps 60JbLIOH MOPHCTOCTH BEPXHUX cJjoeB TOpGhAHON 3aJ€XH U pac-
TIOJIOKEHHIO YPOBHEH BOAEI Ha HEOOJBINOH riayOuHEe OT IOBEDXHOCTH, CO-
JepxaHue BJar B 30He aspauuu 60JI0T, KaK IpaBujo, 6JH3KO K IOJNeBOH
BiaroeMKocTu (PaBHOBECHOMY pacnpenenenmo BJard B KalUJJAPHOU
Kafime).
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JgerHee noayrogue 1960 u 1962 rr.

. Hamenenne
Meesn Ocagku CTox 3anacos Ucnapenue Henaska
. BJAATH

1962 r.~—MHOrOBORHLIH

Mai 60 28 —47 76 3
UioHb 119 .10 16 101 —8
- Mionn 103 22 —T7 92 —~4
Asrycr 67 32 37 65 14
CenTabpb o132 69 - =21 39 45.
Oxra6pb 56 - 23 7 10 16

Cymma 618 184 —15 383 - 66

TABJIULIA 21. Daementst Bonamoro Gananca (B MM) BEPXOBOro GOJOTHOFO MAaccHBa
3a rugponorndeckuit rox (¢ 1 Houbps no 31 oxraGps) :

Crox opH30HT A ALHBIH

¢ 6onora . Vsmenenne | crox nO Reavesnb-

Tonu Ocan‘xu no pyecaoso Henapenue BJAT0331tacOB | HOMY CJOK H He-

ceTH paska Gananca
1956—57 - 959 279 440 . 35 ‘ 205
1957—58 877 270 . 469 —16 154
1958--59 725 197 467 —42 103
195960 615 82 469 26 0
1960—61 894 202 478 53 : 161
1961 —62 1065 351 441 39 234
1962—63 789 158 453 24 202
1963—64 631 148 444 —29 68
1964—65 785 179 438 32 136
1965—66 1057 327 489 10 231
Cpensee 840 - 219 458 3 160

OnHaKo B JieTHHE MECAIB 3ACYIIMBLIX JIeT IIPH HASKHUX YPOBHAX BOMHI
Ha 60JIOTe H3-332 HeydyeTa HCCYHIEHHS BepXHHUX CJI0eB TOp(AHON 3amexu
HUXKE BJIaXXHOCTH, COOTBETCTBYIOUIEH IIOJEBOH BJIArOEMKOCTH, BOSHHKAIOT

GousblilMe OTpHIATE]bHBIE HEBS3KM B MECSYHBIX BOJZHHIX OasaHcax (cM.
taba. 20). .

5.4 BacceiiHB MOJA3EMHBIX BOJ,

Huxe nawtcs ycnoBHbe 0608HAYEHNS IS TOJ3EMHBIX BOJL, (CM. Takxe
puc. 12 cm. Ha crp. 67).
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Hunexent
THI Unnexc : 3navende
3Hauk® mocje yCJIOBHOIO c Kanmuasipaetit
0603HaYeHNAS int | BHyTpPHIOYBEHHHI! CTOK
ov CrJIOHOBHIT CTOK
P Ot ocankos
a ~{ 3abop A XO3ANCTBEHHBIX Heneh
B Bosppar us npyrux GaccefiHon
oy . O6MeH ¢ NMOBEDXHOCTHEIM CTOKOM

Yenopabe o6o3naueHus

- Yeaosusie - R - Enaunus
0603Ha TeHH Buauenne HaMepenu#

d Mom#ocTs cnos Nopoxbl

h YpoBeHb MOA3EMHBIX BOA, NMbE3OMETPHYECKHH HANOD
v OTHoOlleHHe H3MEHEHMs 3aIacoB HO]ZLSEMHHX BOX
K H3MEHCHHIO YPOBHS MOASEMHBIX BO}I

Yoz YaeapHaa BOJXOOTHAYA —
Vuz Jedunur nachmenns . —

M
M.

Ipu HsyquHH BOAHOro 6ajlaHca pPeuHbix, GaccefiHOB BaXKHOE 3HAUCHHE
MMeeT pacyeT GasaHca BepXHero BOJOHOCHOTO ¢j1ofi. Takum o6pa30M ypas-
Henue (1) Jo/mKHO pemartbes Aia GaccefiHa, HUKHeH TPaHHUEH KOTOPOro
SIBJISIETCS TIOBEPXHOCTH II€PBOTO BOJOYIIOPA, BHILIE KOTOPOro (HOPMUPYIOTCH
A3MEHSIOUINECs 3aMackl MOA3EMHbIX BoA. IIpn BHINONHEHHH JeTaJbHBIX
THAPOJIOTHYECKHX HCCJIeIOBaHM HEOOXOMMMO H3YUHTh M PACCUHTaTh BOJ-
Hbifi 6aaHc GaccefiHOB NOM3EMHBIX BOJl KAK HE3aBHCHMBIX BOAHBIX O6bEK-
ToB. Pacuer BoxHoro 6anaHca 6accefiHOB NMOA3EMHBIX BOX OCOGEHHO BaXKeH
IJ1s1 06OCHOBAHHS MPOEKTOB 1O SKCIIyaTallMH IOJ3€MHBIX BOJ KaK HCTOY:
HuKa BonocHa6xkenus [15, 81, 108, 38].

O6mas ¢opma ypaBHeHHS BOXHOrO GaJjanca A 6accefiHa IMOA3eMHBIX
BOJ HJIH €TI0 YacTH 3a J0GOH MHTEPBAJ BPEMEHH HMEET CJIEeLYIOIIHH BH/L:

Qup“"“Qup."}"QuI"}"Qul""Qu2'—Qa~(‘J{"QuB Qua Qua..’.“‘ Qul’;“’“

— Qu—AG — 7y =0 (103)
HJaIu

(Qu1+ Qul - Qtzo Qu2)+ (Qup - Quc)"l‘(Qau qu ""'Qu3)+

(Qus— Quo) — AG — =0, (104)

rae Qup— UPUTOK (MHOUIBTPAIUA) OCANKOB HA NMOBEPXHOCTD IIOJ3eMHBIX
BOZ; Quu— NPHTOK NMOBEPXHOCTHHIX BOJ HAa PacyeTHOM YYacTKe BOJOHOC-
HOTO CJIOSI BJIOJIb pycaa pekH; Quy— OTTOK IOJ3EMHBIX BOJ BROJb pYyCJa;
Qur — IPUTOK NOJ3EMHBIX BOJ 10 LaHHOMY BOAOHOCHOMY CJIOIO B pacuer-
HBIH YYaCcTOK; Qu1 — NPHTOK IOJ3EMHBIX BOJ U3 JPYTHX BOJOHOCHBIX CJIOEB;
Qup — WCKYCCTBEHHOE TONOJIHEHWE (NOANMTHIBAHME CKBAMKMHBI M T. 1.)}
Quc— OTTOK TMOA3EMHBIX BOJ B 30HY aspaluy AJs MONOJHEHHS BJAarH, H3-
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PAcXoOBAHHOH Ha cyMMapHOe HcmapeHue; Quo— OTTOK MOA3EMHBIX BOA
U3 pacueTHoro GacceliHa yepe3 NaHHBIN BOJOHOCHBIH CJOH; Qu2— OTTOK
NOJ3eMHEIX BOJ B JpyTHe BOXOHOCHBIE CJIOH; Qy3— OTTOK IOA3EMHBIX BOJ
uepe3 POAHHKH; Que — OTOOP apTe3HMaHCKHX BOA; AG — H3MeHEHHe 3amna-
COB NOJ3EMHBIX BOM; M1 — KOJHUYECTBEHHO HEyUTEHHBbIE 3JIeMeHThl GaJsaHca
U IIOTPELIHOCTH OIpefieJieHus APYyTux sJeMeHToB GanaHca. [Tocsiennue asa
wieHa ypaBHEeHHd, T. €. AG H 11 MOTYT OBITb KaK IOJIOKHTEJIbHBIMY, TaK H
OTpHIATEIbHBIMH.

B ypaBHeHHH A/ MHOrOJIETHEro NepHoxa 3a rmpoaomtxecmﬁ rof,
ueH AG MoxeT OBITb NPUHAT PaBHBIM HYJIO. JIJis1 BOZOHOCHBEIX CJIOEB Ha
IJIOTHEIX BOJOYNOPAaX MOXKHO HCKJIIOYUTD 3JeMeHT OajaHca Qyz, IpeacTas-
JIIIOIHH OTTOK TPYHTOBBIX BOJ B ApYyrHe BOXOHOCHBIE CJOH. Ec/iM mpous-
BOJUTCSl pacueT BOKHOTO GajiaHca JJjsl OrpaHHYEHHOrO BOLOHOCHOTO CJIOM,
JIEXKallero B npejieax NoJg3eMHOro Bofoc6opa (B npefesax BCero 3aMKHY-
TOro mojsemHoro GaccefiHa), ypaBHenue (103) Moxer ObITb 3HAUHTEJIBLHO
YIIPOUIEHO.

Onpenenenne omeanmx 3JIEMEHTOB ypaBHeHHH (104) nesnecoobpasHo
IPOU3BOJMTDL IO JAAHHHIM HENOCpPeACTBEHHBIX HabuiofeHuil. Hanpumep,
IepBBIl KOMIOHEHT ypaBHeHus (104), xapaKTepH3yloluil OA3EMHBI BO-
IO0OOMEH 4epe3 rpaHHny PAcueTHOTO y4yacTKa, MOXKeT ObITh OIpejeseH Io-
CPEACTBOM THAPOAMHAMHYECKOrO pagyera pacXol0B IPYHTOBLIX BOJ IO CO-
OTBeTCTByroumM YPaBHEHHUSIM IBHMKEHHSA IPYHTOBHIX BoA. OIHAKO B caMBbIX
NPOCTEHINMX ciayyasX npu 3ToM Tpelbylorcsi  HalaofeHHs 32 YPOBHSIMH
BOJE! M JaHHBIE 0 BOJONPOHHIIAEMOCTH IO CETH HAa6JII0JaTebHBEIX CKBaKHH.
Tperuit .koMnoHeHT ypaBHeHHs (104) MoxeT OLITH ONpefeJeH Ha OCHOBE
H3MepeHuH pacxo/a POJHHKOB H PACUETOB CTOKA FPYHTOBBIX BOA s Quy
H Quu HIM NIPH HCIOJb3OBAHHH H3MEPEHHI CTOKA IO ypaBHeHHIO GasnaHca
NIOBEPXHOCTHBIX BOJ, (cM. puc. 12)

Q14 Qovg+Qus Quy — Qup — Qoo — AS; — 1y =O0. (105)

HJau .
Qup— Quy — Qus = Qs+ Qov, — Qso — ASs — 2, (1052)

rae Qs; — IPHTOK NMOBEPXHOCTHBIX BOJ, C IIOIALH COCEIHHX OGacceHHOB
(BKJHOYAsl HCKYCCTBEHHBIE 11epeGpPOCKH BOJH) ; Qso — OTTOK MOBEPXHOCTHBIX
BOJ| 32 IpeleJsl JAaHHON IJIOMAAH (BKaouyass 6e3BO3BPATHHEIL 3a60p BOA
U3 pex M 03ep); Qov, — IOCTYIVIEHHE CKJIOHOBOTO CTOKA B PeyHOE PYCJIo;

ASs — n3MeHeHHe 3anacoB MOBEPXHOCTHBIX BOA; NPH STOM INpHHUMAaercs,
YTO KOJHYECTBO 0OCAAKOB, BHINAJAIOIHX HA BOJHYIO NOBEPXHOCTb, H HCIA-
peHne ¢ Hee HHYTOXKHO MaJjo. [Ipu HCHOJBL30BAaHHH 3TOTO ypaBHEHHS Be-
JIMYHHA CKJOHOBOIO CTOKA PACCUHTHIBAETCA HE3aBHCHMO HJIM MPUHHMAETCS
OueHb He3HauHTeJbHOH. UeTBePTH KOMIOHeHT ypaBHeHus (104) Moxer
6LITb PACCYMTaH IO JAHHEIM 00 SKCITyaTallMH apTe3HAHCKHX BOJOHOCHBIX
CJIOEB M NOANUTHIBAIOMHX cKBaxuH [171]. Takum 06pasom, npu omnpenene-
HHM TPeX KOMIOHEHTOB ypaBHenusi (104) 3To BHIpaKeHHE MOXKHO HCIIOJb-
30BaTh AJd pacuera NOJHOrO UHGHAbTPALUOHHOIO NONOJHEHHS IPYHTOBBIX
BOJ, B CJy4YasiX, KOrjJa MOXKHO ONPEeNHTh H3MEHEHHE 3amacoB I0J3€MHBIX
BOJ, MM KOTHAa OHH KpaiiHe He3HauuTeNbHBl (Qup — Quc). IlonHOE uH-
¢unbTpauMoOHHOEe NHTaHHE TPYHTOBHIX BOX (Qup — Que) MOXKeT OHTb
TaKKe OIpeJie/IeH0 H3 ypaBHeHHsa 6a/laHca NOYBEHHOH BJark (cM. puc. 12):

Qup‘"Quc=P—'Q0%""E_'AM—7}3y (106)
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rae P—*ooca;um; E — cymmapHoe ucnapenue; AM — naMenenyie 3anacos
IIOYBEHHOH BJIaTH. : ‘

Takum o6pasom, ecin (Qup — Que) MOXKeT GHITb PACCYUTAHO IO YPaB-
Henuio (106), BosHe BO3MOXKHO HCIONL30BaTh ypaBHenue (104) mas pac-
uyera AG. HaoGopor, ecan ypaBuenne (104) ucmosabsyercsi mjs pacuera
(Qup — Que), Torna ypasuenue (106) Moxer OHITH HCHOJL3OBAHO HJIA
oueHku AM+ns.

M3 BBIINEH3IOKEHHOTO CJAERYET, YTO MOXKET OBITh MOJyYeHa HE3aBHCH-
Masi OlEHKA IONOJHEHHUS TPYHTOBLIX BOZ IIyTeM UH(UIbTPAIHU C HCIIOJb-
30BaHMEM YpaBHeHHH (GajaHca TPYHTOBEIX BOJL W IIOUBEHHOH BJjaru [94,
171]. Ecam npoH3BOAATCS JAeTasbHble HAOMIOAEHHS 32 YPOBHEM I'PYHTOBBIX
BOJ Ha THJAPOTe0JIOTHYeCKHX CTAHIMSX H eCJaH HMeIOTCs AaHHBe 10 mapa-
MeTpaM BOJOHOCHEIX CJIOEB, MOJKHO PACCYMTATL NOINOJHEHHe 34 CYeT HH-
GuabTpaluy ¢ IOMOLIbIO FUAPOIHHAMUUECKHX PACYETOB, OCHOBAHHEBIX HA 13-
MepeHusax KosaeGaHuil ypoBHS Boabl. Hesasucumble BeHunHb (Qyup — Que)
MOTYT OBITb TakKxe NOJNyYeHBl N0 JH3UMETpHUecKHM HabaoneHusm [94].
B kauecTBe npuMepa npuMeHeHHs: ypaBHeHus 6asaHca IPYHTOBRIX BOJ pac-
CMOTPUM €CTECTBEHHEBIH IIepBHIH BOZOHOCHHIA CJOH TOX IIOBEPXHOCTHIO
n0uBH (Qua=Qus=0) Ha Bomoynope (Qui=Qu.2=0). B sTom cayuae
ypaBHeHue GasaHca noxseMHBIX Box (104) mpuBomuTCcsS K BHLY

(Qul - Quo)"'l"'(Qup — Quc)"i_(Qap. - QuT I Qu3) - AG —M =O- (107)

Ecnu onnospeMenno ¢ onpenenesneM (Qup— Quy— Qus) MOXKHO pac-
CYHTATh U3MEeHEeHHe 3aMacoB IPYHTOBBIX BOL AG w ecju He3aBHCHMO pac-
cuurana BenuunHa (Qup— Que), TOTNA MOMKHO OLEHHTh PA3HOCTh MEXKIY
IPUTOKOM Qur ¥ OTTOKOM Quo TPYHTOBBIX BOJ HJISI NaHHOH myomanu 6e3
THAPOAHHAMMIYECKOTO pacyera 3TOro NpuToka M oTroka. HyXHo yudTh-
BaTh, YT0 (Qup — Quc) MOXKHO PaACCUHTATD 110 YPaBHEHUIO GajlaHCa [IOUBEH-
Hoii Baaru (106), a BenmunBY (Qup— Quy—Qus) — 1o ypaBHeHHo 6a-
JlaHca MOBepXHOCTHHIX Box (105), we mpuberas K moMoIH m,aponmﬂamn-
YeCKUX PACYETOB JBHIKEHUS TPYHTOBHIX BOX.

[Tpu AG=0 orpunarenbHoe 3nauenne (Qur— Quo) 03HAUAET, UTO NPO-
HCXOJIUT IONOJHEHNE 'PYHTOBBIX BOX H YBEJIHUHBAETCS HX OTTOK, B TO BpeMs
KaK MOJIOKHUTENbHOE 3HAUEHHE STON BEJIHUHHB CBHAETENbCTBYET O IIPEUMY-
II{eCTBEHHOM pacxoje I'PYHTOBBIX BOJ C JaHHO#H TeppuTopuH. Takum 06-
pasoM, MHOToJIeTHeE 3HaUeHHe (QuI-——-Quo) SBJIAETCS MOKasaTeJjieM ecTe-
CTBEHHOTO peXHMa TPYHTOBLIX BOJ B TOH 4acTH BOJOHOCHOIO CJIOSI, JJIS
KOTOPOTO IIPOM3BOIHMJICS pacyeT BOJHOro GasnaHca.

Hauanuye nongseMHOro Bogoo6MeHa MEXAY PEYHBIMH 6aCCGHHaMI/I (nnu
HX YacTsIMH ¢ npeob/analouuMy 061acTIMH ONOJHEHHS WM pacxoja BO-
JOHOCHOI'O CJIOSI), CBA3AHHOTO C I'€OCTPYKTYPHBIMH WM THAPOreoJoruye-
CKHMH OCOGEHHOCTSIMH TEPPHTODHH, NPHBOAUT K HEOOXOAUMOCTH BKJIOYE-
HHs KOMIIOHeHTOB o6MeHa IOJ3eMHBIX BOj B ofllee ypaBHeHHEe BOIHOIO
Gananca (1). B stux ycaoBUSX cocTaB/eHHe BOAHOro Oananca TtpeGyer
BEIGOpA PACYETHOH IIOUIAAH, OCHOBAHHOH Ha yueTe HalpaBJeHHs NOA3eM-
roro BojooGmena [125). Briia npeasoxeHa Mojeap BogHoro 6ananca, Ko-
TOpas OCHOBaHa Ha BRIGOPE PACUETHBIX IIOMALEH B COOTBETCTBHH C HX
PACIONOKEHHEM HA TUIOWA/H MHTARKS NOASEMHBIX BOJL, TPaH3HTa H pas-
rpysku [93].

[IpuBOAMMOE BHILIE IOJOXKEHWe HAWIYUIHM 00pas3oM HIIIOCTPHPYETCS
pacyeraMy BOAHOTO GajiaHca JUIS apTeSHaHCKUX Oacceitnos. Pasnenenue
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apresnaHckoro 6accefiHa Ha NJIOMIAJH NHTAHHUS M PA3TPYSKH HEOGXOLHMO
IJIs1 OIIpesiesIeHUst CTPYKTYDPHl YpaBHEHH BOAHOTO HaJsaHca AJs Gosee Mel-
KHX peuHbIXx OaccefiHOB B mpejenax apTe3naHckoro Gacceiina. s peynsix
GaccefiHoB, PaCIOJIOXKEHHBIX B paloHax, noJy4alomux apTe3naHCKHe BOJLI
U3 JPYrux PaHOHOB, ypaBHEHHe BOJAHOTO OasaHca NPEACTaBJAAETCS CJle-
AYIOIHUM 06pa3oM:

P+Qs1+ Qul - E“‘ Qsa‘— Quo+ Qul — Qu2— AS" M =0, ) (108)

rie Qui1— NPHTOK apTe3UaHCKUX BOJ B GacceilH; Quz— HOTEPU B TyGOKHe
BOLOHOCHLIE CJIOH, IPEHUDYEMEIE 3a IIPE/eJibl PACCMATPHBAEMOTO PEYHOTrO
Gaccelina. llpyrue pednnle GaccefiHBl MOTYT OLITH pPacIOJOXKeHB B paio-
HaX, TJie IPOUMCXOAUT MONOJHEHHEe AaPTE3HAHCKOTO BOLOHOCHOTO CJIOS.
B asTom cayuae Qui MpeAcTaBiseT cOGOH BEJTHUHHY OTTOKA M MMEET OTpH-
naTeJabHBIH 3HAK.

Brie paccmoTpeHa CTPyKTypa ypaBHeHHsi GajaHca TPYHTOBHIX BOJ
IPUMEHHUTEJbHO K HCCJAEAOBAHHSM BOIHBIX pecypcoB. Majio BHUMAaHHS
OblJIO yNEeJeHO OLEHKe TOYHOCTH, C KOTOPOH paCCYHTHIBAIOTCS UJI€HHI
ITOTO YPaBHEHHs, OCHALIEHHIO ¥ METOJaM npdnssoncma HaOMIONeHHU 32
IPYHTOBBIMH BOJAMHU {53] TOYHOCTH H3MEDPEHHH YDPOBHS TPYHTOBBIX BOJ
[69], cucreMaM HM30JMHME CTOKa I'PYHTOBHIX Box |39, 40, 41], npoekrupo-
BAHHIO ceTell IO HAGJIOLEHHIO 3a TPYHTOBLIMH BOLaMU [45 92] u crpare-
THH, NIPUMEHSIEMOR NIPH IpOBelleHNH HcclaefoBaHnil B 6accefiHe TPYHTOBBIX
Box [95, 108, 109, 92],

HpHBeﬂeHHaﬂ BHIILIE JHTEPATYpa O0ECIeuHT IOSCHEHHUS B OTHOMIEHHH
IPHUMEHEHHUs] U TOUHOCTH ypaBHeHHs1 OajlaHca TPYHTOBHIX BOJ. 37ech XKe
MOXKHO HEMHOIO CKas3aTb O TOYHOCTH pacyeToB 0ajaHCa TPYHTOBHIX BOZ.
[Morpemnocts pacuera MOxeT OLITb HAOBOJLHO 3HayHTeabHOH. IloaTomy
BaXHO OOOCHOBBIBATb CTPYKTYPY ypPaBHEHHs!, HCXOAs U3 IPABHJIBHOIO IO-
HUMaHHs THIA IIOTOKA T'PYHTOBHIX BOJ. JIIoGble rHApPOMETEOpOJOTHYecKue
CBEJI€HHS, KOTOPHIE HCIIONb3YIOTCS AJS OLEHKH KAKOT0-IHO0 H3 3JE€MEHTOB
6aJianca, NOJKHb OBITH IO BO3MOXKHOCTH TOUHBIMH. TPYyIHO IOMYyIUTH TOY-
HYIO BeJIHYHHY MOZRYJsl crokKa. OfHAKO NOrPEIIHOCTH MOTYT OBITb yMeHb-
IIEHHl 32 CYeT NPaBHJbHOTO BHIGOpA IEepHOJa BpeMeHH, 32 KOTODPHIH H3Me-
HEHHA 3anaca rnmoj3eMHbIX BOJ HpH6JIPI}KaK)TCH K HYJIIO. Touno Takxe Hen0-
CTATOYHBLIE CBEIEHUS B OTHOUIEHHM pAaclpeleseHUs IIPOHHIAEMOCTH YacTo
OrpaHH4YMBAIOT TOYHOCTh TMAPOAHHAMUUECKHX PACUeTOB CTOKA I'DYHTOBBIX
Box. Takum oGpasom, peKOMEHAYETCs IPOBEPATh THAPOAHHAMHUYECKHE pacC-
YEeTHl LENBIM PSIIOM HE3aBUCUMBIX METOJIOB, HanpuMep ypaBHeHusamu (105),
(106) uau (107).

5.5 TopHoJIegHUKOBLIE GacceliHbl, TOPHbIE JIeJHHKH
. M JIeJHUKOBbIe LIMTHl

YpasueHue BogHOrO 0aJjaHca OpPHOJEJHUKOBOro Gacceiina s KOpoT-
KHX MHTEPBAJIOB BPEMEHH (MecsIEl, cesoubl) MOsKeT OHTh 3aIICAHO B CJIe-
JLyIoLeM BUIE:

P—‘E_'Q“—ASgl_ASsn_AM*Qup—l—szc_VlﬂO (109)

roe P—ocanku; E — ucnapenue; Q— CTOK B 3aMbIKalollleM CTBOpe CO
BCell MJIOLIAAH TOPHOJEIHHKOBOrO 6acceiina; ASg — H3MeHeHHe 061IEero 3a-
naca Jbja M CHera Ha IOBEPXHOCTH BCeX JICIHHKOB 6acceiiHa 3a pacueTHBIH

. T ' , s 99



-“Merodut pacuera eodnoix Garancoe

-

nepuon; ASsp, — M3MeHeHHe 3aNacoB CE30HHOTO CHEXXHOrO MOKpPoBa Ha
njomany 6accelina, He 3auATOH JefHUKaMu, AM — n3MeHeHHe BJIarosarna-
COB B 30HE 2%palluy HEeNeAHUKOBHIX momaneft 6acceiina; (Qup — Quc) —
BOZOOOMEH MeXAy TPYHTOBLIMH BOLAMH H 30HOH aspanuu (Que — noxmu-
THIBAHHE 30HEI a3PalMH 324 CYET IPYHTOBBIX BOJ, Qyp — NpPOCAUHBAHNE HIH
NOCTYIIJIEHNE BJIaTH B IDYHTOBBIE BOABI M3 30HBI aspalii); 1) — HEBA3KA
6aJaHca. ‘

OTO ypaBHEHHE IIO3BOJIAET ONPENEIHTh CTOK Q CO BCell mIomanyu rop-
HOJIEIHHKOBOr'O GacceifHa, BOJAOpa3jenbl KOTOPOTO IJsi IOBEPXHOCTHBIX
U NOJI3eMHBIX BOJ IOJHOCTHIO cOBNazalor. Usnennl ypasuenus (109) ompe-
JeNAI0TCS OTAEJNBHO JJIs JIEAHHKOBBIX M HEJeAHHKOBHIX IJjolnafell. Beau-
unHa ASg onpemensieTcsi A IJONALel, 3aHATHX TOPHBIMH JIEAHHKAMH,
H BBIDAXKaeT H3MeHeHHe OOIIero 3anaca Jabja 1 CHera Ha IOBEPXHOCTH BCEX
TOPHEIX JIEIHHKOB B JaHHOM GacceiiHe. Bce ocTasbHBIe COCTABJSIOILKE
ypaBHerus: (109) onpenensiores g nuomanu Gaccefina, He 3aHSTOH rop-
HEIMH JIeJHUKaMH.

Teepiibie U XUAKHE OCaAKH P onpenensioT mo JaHHBIM CHErOChEMOK
H CyMMapHBIX OCaJKOMEPOB, Pa3MelleHHEIX B Pa3/HyHbIX yacTax Gacceiina.
CHeroMepHble CheMKH $IBJISIOTCS TaKXe CPeICTBOM W [JIs ONpelre/eHus
BeJauyuHbl ASsn. Beqnuuny ASg MOXKHO ONpefesuTh DPa3IHUHBIMH CIOCO-
6aMy, HanpHMep N0 HaOJIOJEHHAM 32 CTaHBaHHEM IHOBEPXHOCTH JIEIHUKA
C MOMOIIBIO CIENHANbHBIX PeeK (peek abJsilyH), YCTAHOBJEHHKX BO JIbY,
METOJOM TeIJIOBOro 6ajaHca Hau GoJee NMPHOIHAKEHHO IO JAHHBIM O TEM-
nepaType BO3AyXa. , ,

Hna onpeneneuns ucnapesust E MOTYT ObITb HCIIOJNb30BAHBI H3JI0XKEH-
HBle B pasjese 3.4:3 MeToAn pacueTa WJH JaHHble HaGJIOACHHH C IOMO-
wpio ucnapureseit. Onpesenenne BenuuHbl AM compsiXeHO ¢ TPyLOeM-
KuMH paboTaMH [0 H3MEPEHHIO BJIAKHOCTH BECOBLIM M APYTHMH METOLaMH,
a JIJ1s1 Onpejesienusl BOAOOOMeHa MeK Ly TPYHTOBBIMY BOlaMy U 30HOJ aspa-
il (Qup — Que) METOIBI H3MEPEHHSI OTCYTCTBYIOT M OH OOBIYHO BXOIHUT
B BEJIMUUHY HEBSI3KH. ' ‘

~ VYpasrerue (109) onuceiBaeT BOAHBIH 6ajaHC 32 KOHKPETHHIE NEPUOADI
HE6OJbLION HPOJOKHUTEJIbHOCTH (OTAENBHEIE Mecslbl, ce308H) . s cpen-
HEro MHOTOJIETHEro roja MOXHO npuuath AM=0 u ASs=0. Oanaxo Be-
auunHa ASg, B otanune ot AM, B ofmeM ciayuae He CBOAUTCS K HYJIO HH
IIPH KAKUX IePHOAAX OCPEIHEHHS, eCJIH HEeT JOCTATOUHO BECKHX OCHOBaHHH
moJIaraTh, 4TO JIeAHHK HAXOAUTCS B COCTOsSIHHM paBHOBecHd. Hlaxe oueHb
HEe3HAYHTEJbHOE YBEJHUEHHE HJH yMeHbIIEeHHE JIelHHKa IPHBOJHUT K CY-
ILECTBEHHBIM U3MEHEHHUSIM BeJHUHHE AS g o :

Jl1s KamAoro OTHEJNBHO B3ATOro JeJHHKa BenHuuHa ASg, BBIpaxalo-
mas 6anaHc TBepHoH a3kl TAETYEPHOTO BEIIECTBA; MOMKET OHITH onpese-
JeHa HCXOJsl U3 CJeYIOUIero ypapHeHHs 6ajaHca Jiblla W CHETa FOpPHOro
JIEIHHKA:

Asgl#p3ﬂ+Qél+sn+ASsnf"ASsnm"“yE: (110)

rie ASsnm — KOJHUECTBO PACTASBINETO CHEra H JbJa 3a PACUETHbIH HHTEP-
BaJl BPeMeHH; ASsns — KOMMUECTBO TaJO#l BOJIBI, 3aMep3liedl B ToJlLe
¢upna; E— Hcnapenue ¢ NMOBEPXHOCTH JEXHHKA; Pgp — KOJHYECTBO BBI-
MaBIIAX HA MOBEPXHOCTb JELHHKA TBEPJBIX OCANKOB; (gitsn — KOJIUYECTBO
JbJla U CHera, IOCTYNHUBIIEro Ha NOBEPXHOCTb JEJHHKA 8a CUET JaBHH U Me-
TeJIEBOIO IepeHoca. )
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Bompoc o BogHOM 6asaHce AEAHUKOBHIX MUTOB (KYHOJIOB) ellle HEJO-
CTaTOYHO paspaboTaH, MO3TOMY AaHHas 3ajfaya MOXKer OHITh pellleHa
B HauGoJsiee 001eM BHAe. Y paBHEHHE BOAHOrO GajaHca Jbla W CHera Jej-
HHKOBOI'O IIUTA UMEET CACAYIOUHH BHA:

ASg =P, — AS,,—AS;,,—E. (111)

rae ASg —u3Menenue o0Iero KOIH4YeCTBa JbJa W CHEra AaHHOTO JIeXHH-
KOBOTO IIMTa 32 pacueTHBdl nepuon; ASs, — KOJIHYeCTBO pacTasBIIero
cHera H abaa; AS;ce — KOJIMYECTBO JIbAA, H3PACXOAOBAHHOIO Ha POPMHPO-
BaHHe aiicGepros; E — HCIapeHHe C TOBEPXHOCTH JICAHHKOBOI'O LIHTA;
P’ — KOJIMYECTBO TBEPIbIX OCA/KOB HA JIEJHHKOBOM IIUTE.

5.6 Boxnuwlii GanaHc BHYTPeHHHX Mopel

YpaBHeHHe BOXHOrO GaslaHCa BHYTPeHHHX MopeH, Hampumep DBanrtuit-
CKOTO MOPs, 3a J1000ii HHTepBaJ BPeMeHH MOXKeT GBITb PEACTABJEHO Clle-
LyIOIHM 06pa3om:

Q3+Qul+Qstl+P E Qsto_'AS 0 (112)

rae Qs-— MOBEPXHOCTHBI NMPHUTOK B MOpe (B OCHOBHOM 3TO CYMMapHBIH
peuHoi cToK B Mope); Qur— NOA3eMHBIH IPUTOK B MOpe ¢ ero Geperos
U IHA; Qstr — DPUTOK BOABI M3 OKEaHa IO NPOJHBAM, COSAHHAOIIUM Mope
. ¢ OkeaHoM; Qszo — OTTOK M3 MOPSI MO STHM NPOJHUBaM; Ps— 0cagKd Ha TI0-

BepxHOCTh Mops; Es — ucnapenne ¢ nopepxuocta Mopsi; AS; — nameHeHue
3amacoB BOJK B MOpE, KOTOpoe B GOJILIIMHCTBE CJIyYyaeB PaBHO HYJIO.

3uauenue Qs onpenesnseTcs CTAHAAPTHBIMA TMAPOMETPHUECKHMH METO-
NaMM C IOMOIIBI0 M3MEPEHUE PacXOLOB BOABl DeK, BIAJaIOIINX B MOpe
B CTBODPAaX, PACHOJIOXKEHHBIX BOJH3U OT VCTbsl; Qsir M Qsto — BEJIHUYMHBI,
onpefensieMble Ha OCHOBE NaHHBIX OKeaHOrpadMuecKux HCCIeNOBAHHI Te-
yeHud B NPOJHMBAX, COSNHHSIONKX Mope ¢ okeaHoM; Ps u AS;-— moryr
OIpeNeNnaThCs MeTOJaMH, HCIOJIL3YeMBIMH NP pacyeTe 3THX 3JEMEHTOB
JUIsT KPYTIHEIX BOJOXpauuaui (cM. pasnensl 3.2.4 u 3.5.2.3); Es— paccunu-
TBIBAETCSI METONOM TemioBoro Ganauca. HenocpencTBeHHble H3MepeHHS
OJI3EMHOTO MPHTOKA B MOpe HpeACTaBasgioTcs HauGosee TpynusiMu. Ilox-
3eMHBII IPUTOK MOXKHO PACCUHTATh C MOMOIIbIO T'HAPOTEO0JOTHUECKUX Me-
TOAOB HJH OIPEeNeJSuTh B BHIe OCTATOYHOTO WJEHA YDPaBHEHHS BOJHOTO
GaJsanca.

[TpuGamkeHHH cpeHNH MHoro.nemuﬁ Gananc Banrufickoro Mops (TH-
MMYHOTO BHYTPEHHETO MOPsI) NPUBOJHUTCS B TabJ. 22 [148].

TABJIMLIA 22. CpepHuft MHoroJeTHuii BoxHuR Gasanc Banrufickoro mops

DAeMEHTH NPUTOKA DAEMEeHTH OTTOKA
MM M3 MM Ml
I[ToBepXHOCTHHEI 1140 440 Crox B Ceseproe 1190 459
nputox Qs Mope uepes. Jlat-
ckue npoauBs Qsio
Ocankn Ps 550 212 Wcnapenne E, 500 193
Uroro 1690 652 Uroro 1690 " 652
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Bonuriit 6ananc cocTaBsijics MO YIPOMEHHOMY ypaBHEHHIO
Qs+Ps“Es—Qsto=0- , ' (1 13)

Crok Qs 13 Bantufickoro Mops B CeBepﬁoe gepes. ﬂaTCKHe HpOJIKBbI
651.}1 NIOJIYU€eH II0 pasHUIE

Qsio=(Qs+Ps)""E .

I[Tjomanp MOBEPXHOCTH MOpS MPHHEMaJach papHoi 385000 xm2.

.



6. PETMOHAJIDHBIE BOJHBIE BAJIAHCBI

Pernonanpurie Boamble GanaHChl (A1 KPYNHBIX TEPPHTOPHi, OTAE]b-
HBIX CTPaH, MOPCKHX 0accellHOB, KOHTHHEHTOB), KaK INPaBHJIO, ONpeae/s-
I0TCS TOJILKO 32 MHOTOJIETHHI IIePHOJL,.

6.1 Bopubiii Gananc ‘CTpaH

Onpenenenne BogHoro GanaHca OTAENBHHIX CTPaH HMeEET Clefyollee
HasHayeHHe: NOJydeHHEe NAHHBIX, HeOOXOAMMBIX, BO-NEPBHX, IJs PalHO-
HaJIbHOTO MCIOJ/b30BaHHSA HalHOHAJLHLIX BOLHBIX PECYPCOB, #, BO-BTOPHIX,
' MJIs cocTaBJIeHHsI OGOOLIEHHBIX BOAHBIX GasaHCOB MOpPCKHX GacceilHOB,
KOHTHHEHTOB M 3€MHOTO IL1apa B LEJOM.

locynmapcTBenHble rpaHansl MOYTH HUKOTAA HE COBna;LaIOT ¢ BOAOpas-
AeJlaMH, OHH IlepecekaloT peuHble GacceilHbl, ocTaB/sis OOIUKDHBIE HX Ya-
cTH 3a npefenaMu cTpaHbl. C 3TuX 3apy6exHbIX yacTell 6accedHOB Ha Tep-
PHUTOPHIO NAHHOH CTPAHBl MOTYT HOCTYNAaTh 3HAUHTEJNbHbIE 0GBEMBI pey-
- HOTO CTOKa 11O Pyc/iaM PeK, IePeceKalomux TOCYJapCTBEHHbIE IpaHHIHI.
I"IoaTomy BOJHEIH OaJjiaHC OTHEJbHBIX CTPAH 32 MHOTOJIETHMH mepHon (3a
KOTOPBIA H3MeHeHHe BJarosanacoB AS M NoA3eMHbIH BOJ0OOMeH ¢ cocef-
HHMH TePPUTOPHAMH Qur— Quo MOTYT GHITH HPHPABHEHB HYJIO) BHIUHC-
JseTcd IO cJefyiolleMy YNPOUIEHHOMY ypaBHeHHI0 0aJanca:

P—E—Qut-Qu=0, | (114)

riae Qs — o6yl 06beM NpUTOKa BOJ, NPHHOCHMBIX HA pacCMaTpPHBAEMYIO
TEPPUTOPHIO PEKAMH U3 3apyOeKHBIX PAHOHOB; Qso — OOMIKI 06bEM CTOKA
PeuHbIX BOA 3a npefensl CTpaHbl. Pasuocts Qso— Qor=Q mpencrasiser
co6oii cTOK, (popMUpPYIOIIUACS B IIpe/esiaX paccMaTpuBaeMol CTpaHbl, KO-
TOPBIfi MOXKHO YCJIOBHO Ha3BaTh MECTHBIM CTOKOM.

Pacuer ocaaxoB P u ucnapenuss E, ocpeJHEHHHIX [0 BCell TEPpHTOPHH
CTpaHbl, IPOU3BOJUTCS 110 METOJMKE, OIIMCAHHOHK B pasgenax 3.2 u 3.4, Be-
JuguHbl Qs; ¥ Qs ONMPENENSIOTCS 10 JAaHHBIM H3MEPEHHH DPEYHOro.CTOKa
Ha OamxKaliuxX K rocyLapcTBEHHOH rpaHMIe THAPOMETPHYECKHX CTBOpaX.
B cayuasx 604blIOro yAasienus THAPOMETPHYECKHX CTBOPOB OT T'DAHHILI
CTOK y TPaHUUB PEeKOMEHAyeTCs yTqum‘b 0 rpaduKkaM M3MEHEHHS BOJ-
HOCTH PEKH IO ee JJIMHE.

BesmurHa MeCTHOrO CTOKa Q MOXKeT 6HTH NOJIyYeHa He TOJABKO MO pas-
HOCTH OOIIMX BeJIHYHH OTTOKA M NPHUTOKA BOX, HO U NyT€M CYMMHPOBaHHS
CTOKa OTHEJbHBIX PeK (HJIH HX yYacTKOB), HAXOASILIUXCS B Ipejenax Tep-

putopuy naHHOK cTpanbl. OOBIYHO 3HAYUEHHSI MECTHOI'O CTOKA; MOJYYEHHEIE

JBYMS YKa3aHHBIMU criocobaMu, OpBaoT 6su3ku. OZHAKO eciu CTOK, ¢op-
MUPYIOUIHHACS HA XAHHOH TEPPHTOPHH, cocraBisfer okojo 509% wu Gouee
pas3HocTH 06HeMOB OTTOKA M NPHTOKA, TO OMIMOKAa PA3HOCTH (IIEPBBIH CIO-
c06) MoxeT ObITh 3HAYHTEJNbHOH. B TAKHX CIYHasx NpeAnouTeHne cieayer
"oTAaBaTbh BTOPOMY CIIOCOOY. :
Ilpu orcyTcTBHH CBENEHHI O CTOKE OTHENBbHEIX PeK OGBEM MECTHOro
CTOKa MOXeT GHITh OIpeeseH N0 KapTe CpefHero rofoBOro CTOKa.
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TABJIHIIA 23. Bonuuit Sanagc CCCP 1o pecniy6ankam

KoMmonenTsl BOZHOrO GajaHca

800HDYDQ X19HQOE vlanond 1BEOLIW

PecnyGauxa T;:fii? B I B MM
0CaAKH CTOK Hcnapesue OCa KU CTOK uenapenue

PCOCP 16 905 9653 3977 5676 571 235 336
VYkpaunckas 601,0 366 50,0 316 609 83 526
Mounzasckas 33,7 17,5 0.8 16,7 520 24 496
Beopycekas 207,6 155 36,4 119 745 175 570
dcroHckas 45,1 33,6 11,7 21,9 746 259 487
JlarBuitickast 63,7 52,2 17,1 35,1 820 268 5562
Jlurosckas - 65,2 52,5 15,3 37,2 805 235 570
I'pysuncKas 69.7 99,0 53,6 45,4 1420 769 651
AsepGafigxanckas 86,6 53,3 8,7 44 .6 616 101 515
ApMsnckas 29,8 20,2 6,5 13,7 678 218 460
Kasaxckas 2666,82 820 64,7 755 308 24 9284
Yabekckas 415,62 96,5 11,1 85,4 232 27 207
Kuprusckas 192,32 90,4 52,8 37,6 470 274 196
TapKuKeKas 143,1 85,3 51,2 34,1 596 358 238
TypKMeHcKast 488,1 100 1,00 99,0 205 2 203
Best Tepputopust 2201312 - 11694 4358 7336 531

CCCP

198

333

! Bes kpymHHX octpoBoB CeBepHoro JlemoBHTOro oreaHa.
2 Bes GeccrouHslx Bopoemos (Apanbckoe Mope, Banxam u Hccmx-Kyas).
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TABJIMUA 24, KoMNOHEHTH PEYHOro CTOKA HA TEPPHTODHH CMEXHBIX aAMUHHCTPAaTHBHEIX o6aactefl sa Muorosderhumit mepuon [48]

TIpuTOK PeTHHMX BOA B 0GJHACTH

CroK, ¢dopMHpylomuiics
B npejenax obgactu

OTTOX peyHHK BOA H3 06AACTH

Peka L
naomane obbem LAOWALE obbem naomazs foGbem
OTKyRa mocrynaer pozocsopa, ’2’;‘;‘,‘}‘;{"' BOAOCGODA, ”%ﬁgﬁ‘;ﬂ" Kyna nocrymaer | somocGopa, ";’;?,;‘;’f
Kxm? Kxm? kM2 M3 T KM? M3
Tam6osckass 06aacTh
Bopona U3 Tlenserckoil 06, 4010 0,39 7930 0,89 B6 Bopouexckyio 11940 1,28
061
Jecuoft Boponex | M3 Psasanckoit o6 740 0,07 — — — — —
Boponesx —_ - — 8150 0,80 B Jlumeuxyro o6m. 8890 0,87
Caspaia ~ - 1820 0,16 B Boponexcryio 1820 0,16
006J1.
Hua - - —_ 13 700 1,64 B Psasanckyio o61. 13700 1,64
IIpoune pexu — — —_ 2.700 023’ .B6Bop0Hex<cxyro 2700 0,29
. o6,
Bces ofnactb 4750 0,46 34°300 3,78 39 050 4,24
Boponexckas obaacts :
o Us Jlumeuko#t o6n. 33850 4,42 31670 2,19 - —_
Boponex To xe 17 460 1,77 4 400 0,40 — _
TI’IXaﬂ CocHa E?H'BEHFOPOIICKOIS[ 2 400 0,23 v 1 700 0,15 B pOCTOBCKyIO o6iL. 101 100 10,1
[Toryxanb To xe 1760 0,22 1080 0,08 '
Uepnaa Kanurepa ” 1250 0,09 2840 0,23
IMpoune pexn I/Ig Tam6osckoft 2700 0,29 — —
: o6
Xomep Hs CapaTtoBckoit 17930 1,84
o0 )
Casana s TamGonckoit 1820 0,16 10710 0,70 ~ BBomorparckyo 494109 3,05
o6, .
Bopoua To xe 11 940 1,28 | ,
Bes o6aacts 91110 10,3 52 400 3,75 143510 14,05

199HDYDQ 219HQ08 1IHAYDHON22d



Merodu pacuera sodnvix 6arancos

B cnyuae cpaBHuTeNIbHO HeGOJBIION TEpPUTOPHM CTpaHHl BOAHIE Ga-
JIAHC MOXKeT OLITb BHIYHCJICH HENOCPENCTBEHHO Ge3 pasieseHdsi €€ Ha OT-
JeapHble peuHble 6accefinbl. Jlas Gosee KPYNHEIX CTPaH, TEPPHUTOPHST KOTO-
PHIX OXBATLIBA€T HECKOJDbKO KPYNHBIX PEUHBIX GacceiiHOB, BOAHLIA GasaHC
CTPaHBl B II€JIOM MOXKET OBITh IOJIYUeH NyTeM CyMMHPOBaHHS KOMIOHEH-
TOB BOJHBIX 0a/1aHCOB, OIpENEeNEHHBIX IJIsi OTHEAbHEIX peuHEIX OacceHHOB.

Hnorga Bo3HHKaeT HEOGXOAMMOCTb pACCUHTATH BOIHBIH GajaHC He
TOJIbKO CTPAHHl B IEJIOM, HO M ee OTHEJbHEIX aJMUHHCTPATHBHLIX €IMHHUIL
(OKpYroB, IITATOB, NPOBHHIUA) MM BAXKHEX B SKOHOMHUECKOM OTHOIIE-
HHU PafioOHOB. Me’rozmxa pacuera BOAHOrO GanaHca TaKHX TEPPUTOPHUH He
OTANYAETCS OT BHINIEH3JIOXKEHHOH METOMHKH pacqua NPUHATOH AJs rocy-
LAapCTB. .

INpumep pacuera Boxsoro GajaHca IO ypaBHeHmo (114), Brmoanen-
HOTO JJis1 COIO3HBIX pecnybaux u piaa Coserckoro Comsa B IIeJIOM, TpHBe-
Jen B TabJ. 23.

B Taba. 24 maercs npumep pacqua MECTHOI'O CTOKa IO IIPHTOKY H OT-
TOKY AJIS TEPPUTOPHM JABYX CMEXHBIX aJMHHHCTPATHBHBEIX oOJjacrel
CCCP.

6.2 Boaunuii 6anaHc KOHTHHEHTOB

Bonuuii 6ananc konTurenToB [100] ompenessercs myTem cyMMHpOBa-
HJHSI 9JIEMEHTOB BOJHOTO 0aJsilaHca OTAENBHBIX I'OCYLapPCTB, PACIOMOKEHHBIX
Ha NaHHOM KoHTHHeHTe. Ly o0l Xe nesu MOxeT GbiTh IPOU3BEIEHO CyM-
MHPOBaHHE 3JIEMEHTOB BOJAHOrO GasjaHca TePPHUTOPHM KOHTHHEHTa Io ac-
cefinam Mope#l (UJH OKeaHOB).

Ipu cocrapieHnn BOAHOrO GaJaHCca KOHTHHEHTOB ocoﬁoe BHHMAaHHUE
JOJIKHO GHITh YAEJNEHO YBSISKE OCHOBHBIX 5JI€MEHTOB GajaHca, OnpeseeH-
HHIX B Pa3JHUYHBIX FOCYAapcTBax. B mepByio ouepenb YBSI3BIBAIOTCS pac-

XOZbl BOZABL IO AJHHE KPYNHEIX PeK, MepeceKaloluX pasHble recyfapcTsa.



7. BOJIHBIY BAJIAHC ATMOCOEPDI

YpaBHeHHe BOZHOro GajaHca Cyim, NOAPOGHO ONMCAHHOE B INpPEABILY-
IIMX [VIaBaX, ABJAAETCS ONHHUM U3 OCHOBHBIX B rufiposioruu. Ioxo6Hoe ypas-
HeHHe MOKHO COCTaBHTb H JJIs1 BOLBI, cOfepxKamieiica B atMochepe. Cucre-
MaTHYeCKOe COBEPIIEHCTBOBAHHE CETH a’POJIOTHYECKHX CTaHUMM, MO AaH-
HBIM Ha6JIIOfIeHH KOTOPBIX PACCUUTHIBAIOTCS FJMEMEHTH BOZHOTO GaJjasca
aTMocdepr!, o0eceunT noJyueHue 6oJee NOJHBIX M TOUHBIX JAHHBIX IO
3JIeMEeHTaM 3TOro ypaBHeHHS. PasMephl TeppHUTOPHI H NepHOJE BPEMEHH,
JLIsT KOTOPBIX MOXKHO PACCUHTHIBATH CPELHHE 3HAUEHHS SJIEMEHTOB BOLHOIO
Gananca armocdepni, 3aBUCAT OT IUIOTHOCTH CETH a3PONOTHYECKHX CTaH-
UHE ¥ 4acTOTHl HaGJIOLEeHUH.

7.1 OcHoBHBEIE ypaBHeHHsl BORHOTO Gajanca

Iina GHKCHPOBaHHBIX MOMEHTOB BPEMEHH B JIIOGBIX BHIODAHHKIX CJIOSX
OrpaHHYeHHBIX KPYNHBIX TeppHTOpHii (HanmpuMep, KPYIHHE peuHwble Gac-
celtHEl, 60/I0THbIE MACCHBH H T. IL.) ¥ B atMocdepe HaJ, HUMH, YpaBHEHHUS
BOJHOro GasaHca UMeIOT ciaenyiomui Bug [18]:

IJ151 IesiTe/IbHOTO CJIOs CYIIH [cM. ypaBHeHue (1)]

Q,—Qy-+P— E—AM—»=0, . (115)
A aTMOC(I)epBI Haj AesTENbHBIM CJA0EM )
Qr—Qo— PH+E—AW—vq'=0, (116)

Ypaerenus (115) u (116) BKIOYAIOT COOTBETCTBEHHO WHTETpaJbHbIN
nputok (Qr; Q’;) u ctok (Qo; Q') BaIaTH B AEATENLHOM CJIO€ CYLIM H B aT-

Mocdepe, a TaKKe AMHAMUKY BJ1aro3anacop IouYBO-rpyHToB AM B BHIGpaH-
HOM cJloe M AHMHAMMKY BJjarocofiepxanug armochepsr AW. IInsi mHoro-
JgetHero nepuoga AM u AW paBubl Hymio. OZHAKO 3TH YIEHB NOJKHEL
YUHTHIBATBLCA NIPH pacuetax BOJAHOro GajaHca 3a KODOTKHE HHTEDPBAJIBI
BpPeMeHH.

7.2 YpasHenue BoRHOro GajaHCa CHCTEMBL
aTMocthepa—aesaTeNbHEH CI0H CymHu

YpaBHeHne BogHOTO GajaHCa CHCTEMHE! aTMOchepa—[esiTeJbHEIA oM
CYLIM TOJNyYaeTCsl NPU COBMECTHOM pewreHun ypasuenmii (115) u (116)

AQ-+AQ"—AM—AW —~N=0, (117)
rue ‘

AQ=Q,—Qu; AQ"=Q;—Qs;

N=n+'.

Ypasrenne (117), conepaxaliee JaHHBE O MOTOKAX Bjaard B atMocdepe
H M3MEHEHHH ee COJeDXKaHHfA, MOXKeT OBITb HCIOIb30BAHO B KaueCTBE
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Meroder pacuera 8odnoix 6araticos

KOHTDPOJILHOTO IIPH pacyeTax COCTAB/AIOLINX BOLHOTO GajiaHca CyIH Haf
Kak KOCBEHHLIH MeTOZ ONpPeleNCHUA TexX 2JeMeHTOoB OasaHca, KOTOpPhHIE
TPYLHO M3MEPHUTD.

7.3. Penrenne ypaBHeHHsI BOLHOro 6a/naHca aTMOC(eph
(YcaoBHble 06o3HaueHNs NpuBeleHH B pasgenae 3.4.1.1)

Ypasnenue BogHOro Gajnanca arMocephl MOXKeT OHITh NPHMEHEHO HE
TOJIBKO IJIfl HCCIENOBAHMA POJH BOASHOTO Napa B 00Mlel NHPKY/ISANMM aT-
mocdeps [132, 119] mau poau KOHBEKTHBHEIX 06/1IaKOB B BOJHOM GasaHce
atrMocdepsr [67], HO AJsT OUEHKH PA3HOCTH MEXAY CPEIHHM TOJOBHIM HC-
IapeHyeM H 0CaJKaMH, OCPeIHEHHBIMU IO BHIODAHHOMY YY4CTKY 3€MHOH
IIOBEPXHOCTH, HMewlieMy Jdi06yio dopmy [32, 117]. :

Haa naomanu A, orpanuyennoit xpusoit C, ypaBHeHHe (116) umeer
BHJ, .

ps ‘
E—P— AW——-»—-S(SﬁéFu,,dC)dp—vj’zO, (118)
Py

TIe ps p,;—amochepHoe ZlaBJI€HHE COOTBETCTBEHHO Yy IOBEPXHOCTH
3eMJIH H Ha BEpXHEM YPOBHe aTMOC(ephl; A-— y/e/NbHAas BJIakKHOCTD;
@ lin — KOMIIOHEHT CKOPOCTH BeTpa, HOPMaJbHHL K KOHTYpY C u Hampas-
JEHHBI!l HApYyXKy. 3HaK (—) yKasblBaeT Ha OCPeJHEeHHe 32 PACUETHBHIH Ie-
puox T.

B ypaBuenun (118) umen AW — pasHoCTb OCpeAHEHHBIX IO IJIOLIANH
BeNIMYHH CONEPIKAHMS Napa B HCClIeLyeMOM cJoe aTMocdepsl B Hauaje
U B KOHIE paCYETHOrQ IepHoLa T, roe

W =— ( hdp. | | (119)

061:14}10 BeanunHa AW paBHa HECKOJIbKHM MHJIIHMETpPaM H, Kak Ipa-
BUJIO, STUM YJIEHOM MOXKHO IpeHeGpeub IpH pacyeTe rOZOBLIX H CPEIHHX
roIOBHX BOMHBIX GasaHcoB. OMHAKO A/ pacdera 06a/daHCOB 3a CE30H HJH
GoJsiee KOPOTKHE IEPHOJABI BPEMEHH ITOT 3JIEMEHT MOXKET MMeTb CyIIecT-
BEeHHOE 3HAYECHHE. '

HurerpanbHble uiens B ypaBHeRHax (118) u (119) moryT GHITH mOJy-
uyeHHl NIPH HaJHYHK AaHHBIX a9poJIOTHuecKHX Hab/aioneHHA. B cBA3u ¢ TeM
yTo Gosee 90% BomsHOro mapa B aTMOCdepe COCPENOTOUEHO HUXKE YPOBHSA
TNOBEPXHOCTH 500 m06, pacuers BogHOro GanaHca aTMOC(epH ¢ A0CTaTou-
HOH CTENEeHBI0 HALEKHOCTH MOTYT BHINOJHATHCS JIJI8 CJI0S aTMoc(epH,
OTDAaHMYCHHOrO JAaBJEHHEM Ha BepXHeM YpPOBHe (p:), PaBHLIM 500 nm
400 M6. I'IpH 3TOM Iiesecoo6pasHo 6paTb MHHHMAaJbHBIE IUAr II0 BEPTH-
KaJsHn, papHei 50 M6 [117].

I/IHTerpaJIbem 4jeH B ypaBHeHHH (118) mpexpcrasisier coboit auBEP-
FeHIHMIO IOTOKA aTMOC(epHOro mapa Haj miomanbio A. DIeMeHTH 3TOro
ujeHa MOTyT ObIThb YCJOBHO pasfeseHbl Ha JBe HacTH, XapaKTepH3yoIlue

COOTBETCTBEHHO CPenHIon (A un; hua) u TypGyaemtuyo (h'; u'; h'u)
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Bodueitl 6asanc armocdepot

€ro COCTAaBJIAIIHE, T. €.

h=h-}+H, _ ~ :

U= Uy}t ' (120)
Takum o6pasom, -

Eﬂ"“"’ﬂn"{'h’_‘u;’ _ -(12n

Tak Kak B KNMUMATOJOTHUECKHX CHPABOYHHKAX OGHIUHO IOMEIATCH
cpelHye 3HAueHHA A W w JJIS PA3JHUHEIX NEPHOAOB OCpPefHEHHs (Hanpu-
Mep, Mecsil HJIH TO1), TO CPeRHHH MOTOK BOASHOTO INapa CPaBHHUTENLHO
TIIPOCTO IIOACUYHTAThL. AHaNH3 NaHHHIX HaGmioneHuii 3a mocaennue 20 Jjet
[119] nokasan, uTo CBS3b MEXAY BPEMEHHBIMH KOJeGaHUSIMH A H # Mo-

KeT OHITb 3HAUHTENbHOMH, B CBSASH CUeM wieHoM i’y Heab3s nmpeneGperats

7.3.1 CuCTeMBl H3MEPEHNS U UCXONHEIE JAHHEIE

Bcemupnasi onepaTHBHAsl ceTh PafHO30HAHPOBaHHS aTMOCGhepH! sBJS-
eTCs OCHOBHBLIM HCTOUHHKOM IAHHBIX, HeOGXOAMMBIX [JS PAacueToB 3Je-
MeHTOB BOJAHOro GasnaHca KpynHBIX Tepputopuit. McmoabsoBaHue craH-
NapTHEIX a3POJIOTHUYECKHMX HAOJIONeHHH, KOTOphle BKJIOYAIOT - JIaHHHE
ToJIbKO Ha ypoBHsax 1000, 850, 700, 500 u 400 M6, xax npaBuJO, HE HaeT
JOCTAaTOYHO HANEKHBIX BePTHKAJbHHIX npoduiell 4 1 u, HeOGXOXUMBIX A
pacuetoB 6anaHca BoASHOro napa. Ciefyer OTMETHTh, YTO NIPOrpaMma Ha-
6/MmOJeHNll Ha CeTH PAZHO30HAHMPOBAHHS, B OCHOBHOM TpeIHa3HAYEHHOH
JUIST METEOPOJIOTHUECKHX Ilesedl, KaK IPaBUJIO, He OTBEYalOT 3aflauaM Co-
CTaBJIeHHs BOAHHIX 6aMaHCOB peyHLIX GaccelfiHOB. B GOJIBIIHHCTBE Cayyaer
MEeCTOINOJIOXKEHHE €CTECTBEHHOTO THAPOJOTHYECKOTO 06beKTa He cOBIAZaeT
C PasMelleHHEM a3pPOJIOTHYECKOH CeTH; HalpHMep NMYHKTH pagvO30HAMpPO-
BaHHUA PEIKO HAxXoAsATCA Ha BOLOpasdenax GaccefHOB. B cBsI3W ¢ 9TUM IIpH
HHTEPIOJANME JAaHHBIX MeXJY CTAaHLUHSMH, HCIOJb3YeMEIX NJIs pacuera
3JIEMEHTOB BOxHoro GajiaHca BomoCcGOpOB, HEOGXONMMO. IPOBOJUTE CHCTE-
MaTHUYECKH§i aHaJNu3 IoJedl BIaXKHOCTH U BeTpa HaJ| 60JbLUIMME PETHOHAMHI
[30, 44]. TIpu oueHKe HaNEKHOCTH HCXONHBIX NAHHBIX CJELyeT MOMHHThH
0 BO3MOXKHEIX OLIHGKAX, 0GYCJIOBJAEHHBIX Pa3JHUHIMH B CHCTEMax pazmo-
30HJOB, IDHMEHSIEMBIX B Pa3HHIX rocynapcereax [37].

Cpenu crnenmajbHBX NPOrPaMM HaGJIIONEHHH, NaHHBIE KOTOPHIX MOTYT
OBITE HCMOJIB30BAHM! [JIsl PACUETOB BOMHBIX 6ajlaHCOB aTMOChEpH, caefyeT
YIOMSIHYTh IporpaMMbl Bap6afocckoro okeaHOrpadHUeCKOro W METeOpO-
Jgoruyeckoro sxcrnepumenta (BOMEX) [67], — Mexnaynaponuoro moJe-
Boro roza no Besukum oszepam (IFYGL) [5, 20] u GARP Artnantuueckoro
tponuyeckoro sxkcnepumenta (GATE). JlOnosHHTENbHEIMH HCTOUHMKAMH
JLaHHBIX MOTYT CJIYXKHTb TeJEMETPHUECKHE CHCTEME], B YaCTHOCTH TEOCHR-
XPOHHBIE CIYTHHKH. 3 eMJIH.

7.3.2 TIpocTpaHCTBEHHEI! MacIITa6 HCCJAEJOBAHHS U TUIOTHOCTb CeTH
a3pOoJIOTHYEeCKHX CTaHIu#H

,D;JI}I a”HaJausa MeTO,IIOM BOJHOTO DaJjlaHca MOTOKOB BOJIS[HOI‘O napa B 0T~
JENbHBIX HHKJIOHAX HJH B MGSOMaCHITaéﬂbIX IUDKYJANUOHHBIX CHCTEMaX
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Meroda pacuera sodnuix 6araricos

C IEJbIO BBISIBJCHHS OCHOBHEIX YEPT STHX BO3MYIUEHHH CeTh a3poJoTHue-
CKHMX CTaHUME JOJXHA OwITh AOCTAaTOYHO ryctoit. Ilpu pacuerax cpenHHX
MHOTOJIETHHX BOJHBIX 0ajiaHCOB HaGJIOfaTeNbHasl CeTh JOJNXKHA YJaBJH-
BaThb KoJe6Ganus Beauunns E — P, BOHHKAIOMWHe B 3aBHCHMOCTH OT H3Me-
HEeHHsl XapaKrepa NOACTHAAaIell NoBepXHOoCcTH. HanpuMep, B rOpHHIX paii-
oHax Cesepuoit AMepHkn NPOCTPAHCTBEHHAS H3MEHYHBOCTb CPEHUX MHO-
rosieTHUX BeauuuH E-— P B 3HAUWTEJbHOR Mepe 3aBHCHT OT PasJHYHBIX
¢dopMm peabeda nporsxenHocTbio o1 200 1o 600 xm [131]. Asposoruueckue
CTAHIMH B JAaHHOM paiioHe PacloJIOXKEHH B CPEIHEM Ha paccTosuin -250-—
350 xm. TIpn Tako#l TycTOTE CETH CTAHIHUA MPOCTPAHCTBEHHblE M3MEHEHMS
E — P ne MoryT OHITH ZOCTATOYHO HA/IEXKHO YUYTEHHl H HCCJIENOBAHHL

TeM He MeHee NaHHBIE CYIIECTBYIOILIEH CETH a3POJIOTHUECKHX CTAHIHM
YCHEIIHO HCHOJIb30BAJIUCEH IJIS PACUETOB BOAHLIX 0ajJaHCOB HEKOTOPHIX
KpynHeIx paHonoB: Baarufickoro Mopsa (3.10° kwm?)  [118], Gaccefina
p. Bepxnee Komopano (2,6 10° xm2 [129] u Teppuropun Ilnaro Tlpepumit
B CeBepuo#t Amepuke (10 5-10° km2) [131]. CnenuanbHble IPOrpaMMBl Ha-
6miofeHnl, Ha3BaHHble BHIIE, BKJIOYAIOT PacuyeTh BOAHBIX 6asaHCOB A
OTHOCHTEJbHO HeGOMNBIINX TEPPUTOPHH.

7.3.3 Bpemeundit maciuralb HccefOBaHUA M 4acTOTa HAGJIONeHUH

OGHIYHO CTaHLapTHOE 30HAMPOBaHME aTMocdepsl MpoBoauTCs 2 pasa
‘B CYTKH, HTO, BEPOATHO, HOCTATOYHO AJIA PACUCTOB IIOTOKOB BOJSAHOIO napa
B OTJEJbHBIX IUKJIOHAX, HO HE NMO3BOJSET HAJEeXKHO ONpeNeNHTb STH IO-
TOKH B MeSOMacIITAOHLIX HMPKYJIANMOHHHIX cucTeMax. Takas wacrora
HaGJIO/leHUil OCTAaTOUHA ¥ NPH PacyeTax CPEJHHX MHOTOJIETHHX MOTOKOB
BJIATH.

Onnaxo mpu JIBYXCPOUHBIX Haémonennsxx HeJb3S1 B NOJIHOM Mepe BHI-
SIBUTb PEryJspHble CYTOUHBIE KOJeOaHHs NUBEPTHPYIOIIEro BO3/YMIHOTO
noToKa. 3HauuTeNbHEE KPyNmHOMacmTaGHHe CyTOUHEIE KoJeGaHHS STHX
MNOTOKOB ONMHCaHBl B jJurtepatype [64, 115, 128, 129, 130]. Xopouo usse-
CTHBHl M MUKpPOMAcHITaGHBle HHPKYJALHH ¢ BHYTPHCYTOUHOH H3MEHUHBO-
CTBbIO: GeperoBble GPU3E! H TOPHO-JOJHHHEE BETPHL.

Tl KOHKPETHOTO HM3YyYeHHS] CYTOUHBIX KOJeGaHHi IOTOKOB BOASHOTO
napa B TAaKUX OUPKYJISLUHOHHEIX MEXaHH3Max B 3aBHCHMOCTH OT MECTHBIX
YCJIOBHH, BpeMEHH T0Jla ¥ TOCTABJICHHBIX IIPH HCC/ICIOBAHUH 3a/1ad MOXKET
BO3HUKHYTh HEOGXOLUMOCTb B MPOU3BOACTBE GOJIBLIETO YHC/Ia adPOJIOrHye-
CKHUX HaOJMIO/IEHHI B TeUEHHE CYTOK.

7.4 Meroruka pacuera WICHOB YDaBHEHHS CHCTEMBI
arMochepa—aeaTeNbHbH cnoﬁ CyIIHn

TMosnyuus nmpy PELIEHHH COOTBETCTBYIOIIMX YPaBHEHHH BeauuHHH AQ
u AQ’ u 3Hast AW, MOXKHO pacCUHTATb H3 YPaBHEHHS (117) uneu AM. Ana-
JIOTHYHO M3 NPHBE/ICHHBIX YPABHEHUH MOXKHO OLEHATD B Clyyae H606X011H~
MOCTH «KJIHMaTHuecKuit» ctok E — P unn E.

W3-32 HeGOJIBIION TOUHOCTH ONpEJEJEHHS] COCTABJIAIOMMX YPaBHEHHS
BOJHOTO 6ajaHCa TAKHE PaCueTH MOTYT COJEPKaTb NMOTPENIHOCTH, CBA3aH-
HBle ¢ HeJOCTATOUHOM TOUHOCTHIO M3MEPEHHs, a TaKXKe HEBS3KH pacueTa
WJIY HEYYTEHHbIE YICHBL.
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8. OLIEHKA ITPOOOJ/IPKUTEJIBHOCTU BOJOOBMEHA

TIpH OLEHKe NPOXOJKUTENLHOCTH BOl0OGMEHA B JeSATENbHOM CJIoe TH-
pocdepsl MOXKHO HUCHONb30BATH. KpuTepuit, OTPaKAIOMHUA HHTEHCHBHOCTb
[77, 162] BonooGmena, nassiBaeMelii BpeMeHeM npebuBannsi. Jas nannoro
BHJIA BJIaro3anacos (BOAE MHpoBOro OkeaHa, atMocdepr, ruapocheph
u Guocepsl CyIn) He CYIIECTBYET OXHOTO XapaKTePHOTO BDEMEHH IpesH-
BaHUs, a BECh €r0 CHEKTD 3aBACHT OT MeXaHH3Ma BOJLOOGMEHA COOTBETCT-
BYIOILIEro KoMmnoHenTa. Hesasucumo ot 3T0ro MexaHu3Ma cpefisee (ycjioB-
HOe) BpeMs npe6bmapmﬁ T, MoxeT ObiTh BHIPaXKeHO B BHZe OTHONIEHHS

CPEZIHETo 06heMa AKKYMYJIAILUY BOAH V K CpeiieMy ée pacxony (BXof i
BHXOZ) Q, T. €. V

vV
Tr="‘*:. 2
o (122)

YcaoBHOe BpeMs npeGriBanue BJaTH B atMochepe MOXeT GHTh pacCyuH-
TaHO ¢ NMOMOIIBbI0 KO3((PUIUEHTOB BJAAroo60poTa M BJATOUCIOJNL3OBAHHUS
[32]. Ero cpenuee suauenne pasuo 8—10 nusim. Dta BejiMuriHA HEBEJIHKA
1O CPaBHEHMIO C YCJIOBHEIM BpPeMeHeM IpeGHBaHHS IPYTHX aKKYMyJISTHB-
HBIX KOMIIOHEHT THAPOJIOTHUeCKOro uukaa [162].

Onnaxo oHa BNOJHE CPaBHHMA C BpeMeHeM npeGbiBaHHs BOJ Guocdepr
(mopsazka 1-i Henmesnu) W BOX B pycaax pek (OKOJO ABYX Hejenb). DTH
KOMIIOHEHTEl O0ECIeunBaIOT AAHAMHUKY THAPOJOTHUECKOTO IHKJA, XOTS
BMECTE B3SITHI€ OHM COCTABJISIOT BCErO OJHY MMJIJIMOHHYIO 9acTh Beeil BOAbI
Ha 36MHOM Iuape: YCTOHUMBLIMH KOMIIOHEHTAMH THAPOJOTHYECKOTO IHK/IA
aBasiotcst okeannl (T,~4000 set), Boxa B TBepuoi ¢ase (T, cocrasaser
JECATKH—THICAYM JieT), TIyGoKue noxsemusie BOAH (7 — N0 HECKOJIbKHX
NecATKOB ThICAY JeT) U 6onora (T,— mopsiaxa HecKOJIbKux Jer). IIpome-
KYTOUHLIMHU SIBJAIOTCS NoYBeHHEIe BoAH (7T,=2--4 Hemesu), Boja B 30HE
aspanuM U TPYHTOBBIE BOJBI, 3aJieramiue HerJIyCSOKo OT HOBEPXHOCTH
(Ti+—no 1 rona), KOTOphie 06ECHEUUBAIOT CBSA3L MEKIY JmHaMquCKHMH
H TOCTOSIHHBIMH 3JIEMEHTaMH rnzr,po.nornqecxoro KA.

OTH GAKTOPH CIYKAT OCHOBOH TexX NPHGIHIKEHNE, KOTOpHIE MoryT OBITh
NPHHATH NPH pacueTe Pas3JHYHHIX BOAHLIX GasaHCOB, H3JOXEHHBX B Ha-
cTostuieM pykoBojcTBe. CBeleHHSsI O BOSMOKXHOM BPEeMeHH NnpebhBanys pas-
JUYHBIX KOMIIOHEHT T'HJPOJIOTHUECKOrO LHKJIA B 3TOM WM MHOM paioHe
[OJIE3HBl DY MUIAHHPOBAHUM YACTOTH M3MEpeHHH KaskJAOro sjJeMeHTa IJist
HCCJIEOBAHUsT BOXHOrO Gananca. Meronbl OLEHKH YacTOTHOTO pacrpesesne-
HYS BpeMeHH npeChiBaHUS, OCHOBAHHBIE HA JHMHTHPYIOUIMX NMPeanoJoxKe-
HHSIX OTHOCHTE/IbHO MeXaHH3Ma Bonoo6MeHa, naHel B paGote [24].
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