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B KitHre H3J0KeHbl COBPEMEHHBIE METOMBl HCCHEXOBAHHUE BOAHLX 0(aNaHCOB pey-
HWX Gacceiliton 3a pasiHunLe HHTEPBAABl BpeMeni, PaceMoTpeinl 0coOEHHOCTH B3ai-
MOCBSA3H 9JEMEHTOR BOAHOro GasaHca, Aaubl PEKOMEHAAUHH M0 OUCHKE OTAG/bHLIX
SACMCHTOB BOAHOrO Gananca peunsix BOAOCGOPOB, HAXOAAUWAXCH B PASAHUNBLIX (H-
anKo-reorpaputeckux ycaopuax, [IpHeejenst pacyeTHLC 3aBHCHMOCTH And OnpeAee-
HHA 9JeMENTOB BAArooOMEHA H H3MO0XKEHL! METOAL OUEHKH NOFPEMHOCTCH OTACALIBIX

EHTOB I BOAHOro Gajauca B UCJIOM,
Kounﬁ:cnuaanaueu}:: AN WHPOKOro Kpyra ChEUHAJHCTOR THAPOJOroB, 3aHHMAl0-
ULHXCA HCCICAOBANMAMH BOHOro Gananca peNHHX BOAOCGOPOB, & TAKKE AJf CTy-
JICHTOB THAPOMETEOPOJOTHUECKOr0 NPODH/A, HIYUAOUHX Kype BOAHOOANAHCOBBIX
Heeae 0B anuil.

In the book by V. I. Babkin, V. S. Vuglinsky “Water balance of river basins
up-to-t:iate melhodg’ for studying water balances of river basins for different time
intervals are described. The peculiarities of interrelations between water balance
components are considered; recommendations on the ev_nluahon of individual water
balance components of river basins in various physiography are -made. Dcsnfzn
dependences are given for determining water exchange components; methods (l)r
the evaluation of errors in individual components and water balance as a whole

ed.
e ?l!-::cgz)ok is intended for hydrologists, reclamators and geohydrologists.
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OT PEAAKTOPA

Oannm n3 nanGonee BaXKHBHIX OOBEKTOB H3yuyeHus FHApOJIOTHYEe-
CKOM HAayKH ABAAIOTCA peulble Gaccefiubl M GOPMHPYIOWHICH B HHX
CTOK, KOTODBIH CJIYIKHT OCHOBHBIM HCTOYHHKOM BOAHBIX pecypcos. Ko-
PEHHOE OTJIHYHE PEYHOro CTOKa OT APYIHX BHIAOB NMPHPOAHBIX pecyp-
COB 3aKJIOUAeTCsl B HENPEPLIBHOM €ro  BO30GHOBJECHHH B Npouecce
KPyroBopora BOAbl Ha 3emie, BOAOOGMEHa MEXKAY CylIeil H OKeaHOM.
910 cosnaer BO3MOMKHOCTH HEOJHOKPATHOrO €ro HCnodb3oBanns. He
YAHBHTEJILHO, YTO H3YYCHHIO CTOKA H3JaBHa yaeasercss GoJbloe BHH-
MaHue.

B pesyabrate MHOroJeTHHX HCCIEAOBAHHIT CO3AAHO LENOCTHOE yue-
HHE O PEYHOM CTOKE, OCHOBY KOTOPOIO COCTABJSAET MEXaHH3M CTeKa-
HHSL aTMOC(EPHBIX 0CAAKOB, BHNAJAAIOUINX HA MOBEPXHOCTh Gaccefina,
H €ro 3aBHCHMOCTb OT KJIHMATHYECKHX M APYrHX NPHPOAHEIX (aKTO-
poB. B nocaeanee Bpems, oaHako, BO3pocune B HapOJHOM XO3#iCTBE
NOTPEOHOCTH B BOJAE, HAMETHBLICECS MHCTOUICHHE BOJAHBIX pecypcosn
NOCAYZKHIN CTHMYJIOM A1 pasBuTHs Gojiee WHPOKOro MOAXOAd K H3y-
YCHHIO PEYHOr0 CTOKa: PacCMOTPEHHIO €ro Kaxk OAHOro H3 9JeMEeHTOB
BOAHOro GanaHca B TECHON CBA3H ¢ KAMMAaTOM M JanawadroMm. dro
B CBOIO. Ouepeib MOTPEGOBAJNO H3YYEHHS BCEro TIHAPOJOrHYECKOro
LHKJIa, COBEpLIAIOLLErocs B peqHOM Gacceiile, BKJAIOYas H3MEHEHHE BO
BPEMEHH M NPOCTPAHCTBE aTMOCHEPHBIX OCAAKOB, HCHAPEHHS C MO-
BEPXHOCTH peuHoro Gacceiina, HHOHILTPALHH BOAB B NOYBY M JHHA-
MHUKH BJIAry B MOYBEHHO-IPYHTOBOI TOJLLLE.

Hayunyio ocioBy Takoro moaxoja k H3yueHuio FHAPOJOrHYECKHX
ABJEHHI H NPOUECCOB COCTAB/SET, KAK H3BECTHO, YPABHEHHE BOAHOrO
Gananca, MCXOAILEe H3 BCeOOUIEro 3aKOHa COXPaHeHHs MaTepHH H
9HEPIHH, PelIeHHe KOTOPOro MO3BOJIAET OLUEHHTh COOTHOLICHHE H B3aM-

© MOCB#I3b OTAEJbLHBIX KOMIIOHEHTOB PHAPOJIOTHYECKOr0 UHKJA B pEUYHOM

Gaccefine. Mayuenne BojHoro Gasnanca peunoro GacceiiHa B Taxoii -
POKOIi MOCTAHOBKE TECHO CBA3BIBACT IHAPOJIOTHIO CYIIH B €¢ COBpeMeH-
HOIl HECKOJIbKO CYKEHHON TPAKTOBKe (NOBEPXHOCTHBIE BOAKI) ¢ THAPO-
reosiorueii (mojseMubie BOABI), Merteoposorueil (aTMocdepnbie BOAbI)
1 reorpadueit (oxpyxaloomas cpeia), ABJAAACH BaKHBIM 1IArOM HA
NyTH NPAKTHYECKOI peasiH3alnun HAeH OCHOBOMOJOKHHKA COBETCKOI
ruaposnoruyeckoi Haykn B. T'. Iaymikosa o eAHHCTBE NPHPOAHBIX BOJ
1 HX CBSI3H ¢ reorpadguyueckoii cpeaoil.

[Tepexox or Hayuenns COGCTBEHHO CTOKA KaK CaMOCTOSTEALHOrO
NPHPOAHOro mpolecca K H3yYeHHIO BCEro KPYroBOPOTa BOABI B PEUHOM
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GacceilHe BbI3BaH NpEHAe BCEro HEOOXOAHMOCTLIO AajdbHENEero co- ;

BEPUICHCTBOBAHNA METO/J0B THAPOJOrHYECKHX PACYETOB M MPOrHO30B
CTOKA, KOTOpble paspabaThiBajHCh A0 CHX MOP NMPEHMYIIECTBEHHO HA
IMIPHUECKOIT OCHOBE, MOULHBIM CTHMYJOM IS Pa3BHTHS BojHoGa-
JIAHCOBBIX HCCIEL0BaHHI SBHJIOCH TAKMKE BO3pacraiolulce BO3/AEHCTBHE
Ha PEXKHM H CTOK aHTPOMOreHHBIX (PAKTOPOB — co3janie BOAOXPAHH-
JIHIL, IMHPOKO® HCMOJbL30BAHHE CTOKA Ha OpolleHie, 00BOAHCHHE, BO-
nocHabiKenne, pacnaika, arpoTexHuYeckue, Jleco.uem{opa-nmm:te H
JAPYFHE MEPONPHATHS,— KOTOPbie MPHUBOAST HEPEAKO K KayeCTBEHHOMY
H KOJAHYECTBEHHOMY HCTOIMCHHIO PECYPCOB PEYHOro CTOKA.

Merog BogHoro Gasarca, B CyUHOCTH, ABJASAETCH €AHHCTBEHHO Ha-
JIeAKHBIM METOAOM, ¢ NMOMOIIBIO KOTOPOro MOXeT OBTh JaHa Hay4HO
060CHOBAaHHAN OUEHKA M NPOTHO3 MOCJCJACTBHIl BJAHAHHA XO3AHCTBEH-
HOW JEATCABHOCTH B peyHom OacceiiHe HA PEXHM CTOKA H H3MEHEeHHe
ero pecypcos. Bmecre ¢ TeM 9TOT METOA MOMOraerT PeuuTh U APYryo
0o0paTHYIO 3ajauy: OUCHHTL H3MCHEHHE OKpPYZKAalolleil cpeinl B pesy.nb-’
TaTe aHTPONOreHHoro npeobpasoBanug BoAHOro Gajanca peuHoro Gac-
ceiina. BoanoGanancoswit MeTon, TakuM o0pasoM, OTKpPLIBAET MpPHH-
WHITHAJBHO HOBLIE BO3MOMKHOCTH I'HAPOJOTrAH, B HACTHOCTH, 3abJaro-
BpEMEHHOE npeiBHAeHHe (NPOrHo3) aHTPONOreHHBIX Bo3feHCTBHI Ha
BOJIHBIN PEKHM H OKPYKaloulyio cpeay (He nocae Toro, Kak Te HJH
HHble XO3AfCTBEHHbE MEPONPHATHA OCYLLECTBICHB, KK 3TO HMeeT
MECTO cefiyac, a B mpouecce HX NPOCKTHPOBAHHS). :

[TpeoGpazoBanue BOAHOTO OajiaHca peyHBX OacCefHOB HE MOXeT
He cKasbiBathes Ha pexkume u Gasance BHYTpeHHHX BogoemoB (Kac-
nuickoe m Apanbckoe MOps H AP.), KoHTHHEHTOB, MupoBoro oxeana
D10 o3Hayaer, 4To M3yueHHE KPYroBopoTa B peuHoM Oacceiite ABA-
€TCSl HAYaJbHLIM 3BEHOM pPErHOHANbLHOrO, KOHTHHEHTAJbHOrO H MHPO-
BOI'O BOAHOrO H BOJOXO3AHCTBEHHOro 6a/ancoB.

Meroa Boanoro Gananca, KOHeUHo, cam mo cebe ue Hos. Mcropus
ero HacuuTHiBaeT He OAHY coTHIO JeT, Hauunas c¢ [1. ITeppo, snepsbre
onpepeauswero B 1674 r. Boaumit Ganauc p. Censt B ee 'BerOBbe.
Oanako 10 Hayana XX 8. OH NPAKTHUECKH HCNOAL30BAJCH JHILIL A5
OLEHKH COOTHOWIEHHS OCAAKOB, CTOKAa H HCMNAapeHHs 3a MHOTOJCTHH
NepHOJ, NPHMEHHTEJBHO K KOTOPOMY MOXHO mnpenefpedh H3MeHe-
HHEM 3anacoB Bjary B pedHoM Gacceitne. Ho nae B TakoMm ynpouies-
HOM BHJE ypaBHesHe BOAHOTO GajiaHca NO3BOJWIO PEUHTh Pl Bax-
HBIX U CHAPOJOrHUECKOil Haykn 3anay. ITepsonavansuo npu ciaGoi
PHAPOJNIOFHYECKON H3YUEHHOCTH CTOKA OHO HCHOJb30BAJNOCH s KOC-
%eunoro ONpe/esieHHsi HOPMbI TOMOBOIO  CTOKAa IO  YPaBHEHHIO

= P—F, B xotopoM seanunna E onpepensnach npuGaHKEeHHO B 3a-
BHCHMOCTH OT Je(HIHTA BAAKHOCTH, TEMNEpaTyphl BO3AYXa H JAPYIHX
(daxropos. Ilo3aHee, npH NOABJICHHH HAACKHBIX AAHHBIX O CTOKE MO
YPABHEHHIO BOAHOTO GasaHca ONpeieasioch HemapeHte ¢ noBepXHOCTH
peunoro Gaccefina no paswocrn E = P—Y. [lpn nNOsABJEHHH KOCBeH-
HBIX JIOCTATOYHO HAAEKHBIX Croco6oB pacuera HCnapeHus, OnHpaio-
HIHXCS HA ypaBHEHie TenJoBoro OaJjaHca, ypaBHEHHE ao’nuoro Oa-
JaHca MOCJAYIKHAO OCHOBAHHEM AJA MOCTAHOBKH 3a4a4H KOPPeKTH-
POBKH HOPM FOAOBEIX 0CaAKOB 10 cymme P =Y+ E.

4

CopMeCTHO® peUICHHe YPaBHEHHIT BOAHOrO H TEMJIOBOTO GaJjianca
03BOINAO BREPBBE MOAOATH K ONPELENCHHI0 «HCTHHHBIXS 0CaIKOB,
KOTOpble H3-33 HCMapenus, CMayuBanis 0Ca/IKOMEPHOro cocyAa H
BETPOBOro BBAYBaHHs HEAOYUHTHIBAIOTCAH cylecTByiomnMH  nprGo-
paMy. DTOT HEAOy4eT, KaK MNOKasa/u nceaepoBanns, focruraer 20—
50 % u GoJee rofoBOi CYMMBI IJ1aBHBIM 06pa3oM OCAJAKOB, BHINAAAI0-
mux B TBepaom Buie (cuer). KoppexkTHpOBKa H3MEpPEeHHBIX CyMM aT-
MOC(EpHBIX 0CA/AKOB CYLLECTBEHHBIM 06pa3oM H3MEHH/Ia CJOKHBUIHECH
110 TOrO NMPEACTABJCHHS O COOTHOLICHHH 3JCMEHTOB BOJHOrO OajtaHca:
JIOH OCA/KOB, HAYUIHX HA HCMApeHHE H CTOK. Ha 910M BO3MOXKHOCTH
npocTefiero BOAHOOGANAHCOBOTO ypaBHEHHA NpaKTHYECKH MOMKHO CHH-
rath neuepnanubimi. Janbueiiee Gosee UIHPOKoe BHEAPEHHE MeTOAA
pojaHoro Gajnanca B MPAKTHKY THAPOJOrHHECKHX HCCJEAOBAHHI LIS
PeasibHOro BpeMeHH (TOJ, Ce30H, MeCill, AeKaja, CyTKH) notpeGoBalio
HayueHHsi H ydeTa H3MEHCHHH 3anacoB BOAL B peutiom Oacceitie B 60-
fiee CJA0KHOM ypaBHeHHH BOAHOro Ganauca P=Y+ExU, npeaio-
scennom E. B, OnnokosblM elle B HadaJje Hauwero Beka, HO HE noJy-
qUBLINM 3HAMHTEALHOrO MPHMEHEHHS H3-32 HCKJIONHTENBLHON TPYA-
HOCTH ONpPEeAEICHHs BeJHUHHB U.

PaspiTHe B NOCJAEIHHE TOABI CETH THAPOTEONOrHHYECKHX CTAHLHIH,
crennaibHOMN arpo.\leweoponoruqecxoﬁ ceTH, rje npoH3BoAATCH HabJ10-
JleHHA 32 PEXKHMOM BJANKHOCTH NOUBLL B pepxiem Hanbojee AKTHB-
HOM CJ0€, MO3BOJIMJIO BINVIOTHYIO [OAONTH K NPAMOi npuG/HKEHHOM
OleHKe H3MEHEHHif BJaro3amnacos B MOYBEHHO-TPYHTOBON  TOJLLE MO
JaHHbIM H3Meperuii. D10 4an0 BO3MOKHOCTL A psifa BLIGpAHHBIX
perpesenTaTHBHbIX GacceitioB OMOPHOI HAPOIOTHYECKOH ceTH 1 0CKOM-
ruapoMera ¢ 1966 r. B ONBITHOM MOPAAKE OpraHH3oBaTh COCTABJICHHE
TAK HA3LIBAGMBIX OMEPATHBHBIX MECAUHBIX, CE30HHBIX H roJ0BBIX BOJ-
HBbIX 6anaHcoB.

Hakonsennsiit 3a nocaeanne 10—15 et onbiT H3ydCHHS H pacyera
TEKYIHX BOAHBIX 0aJaHCOB MOCAYHKHIT apropaMm  Hacrosuleil KHATH
OCHOBOII st e¢ MOAroToBKH. B Heit aBTOPHI, MPHAHMABIIAE Hernocpesa-
CTBEHHOE y4acTHe B HCC/IEJOBAHHAX, CBASAHHBIX C paboraMu no BOJ-
HoMmy Gajancy peuHbIX GacceiiHoB, HApsAy € METOAHYECKHMH BONPO-
caMit BMEPBLIE CMOIVIH OCYIIECTBHTL HX MPOBEPKY Ha MaccoBOM Marte-
puaje, NpPHBECTH HoBeilline AaHHBe O BOAHBIX Ganancax MHOTHX
peunpix Gacceiios, PACMOJOKEHHBIX B pasiHuHBIX pafionax CCCP.
Hayunbie pesy/ibTaThlt STHX HeeaeNoBaluil COCTABIAIT INIABHYIO LEH-
HOCTH M HOBH3HY MNpeAJaraeMoii YHTaTenio pa6othi, ee oTaHuHEe OT
CpPaBHHTEJbHO HEAaBHO onyOJaHKOBAHHON KHHTH A. T'. Byarasxko mox
TeM JKe HasBaHHeM.

Kunra aaer 00beKTHBHOE MPEACTABJACHHE O COBPEMEHHOM COCTOS-
HHH BOAHOOANAHCOBHIX HMCCACAOBAHMI M H3YUCHHOCTH BojaHoro Oa-
sanca peunblx GacceiinoB. ABTOPHI WIHPOKO HCMOJB3YIOT COBPEMEHHBIE
METO/Bl OLEHKH HAJACKHOCTH H3MEpeHHs H pacuera ero 9JIEMEHTOB.

Hesibasi He OTMETHTb, 4TO, KaKk 3T0 GyJ]er BHAHO NOCJIE NpoYTeHH A
KHHTH, HA NyTH PaspaboOTKH M BHEAPCHIA BOAHOG2/1AHCOBOrO MOAX0AA
K PELICHHIO COBPEMEHHBIX 3a1ad TiLpOJIOrHi yMeeTcsl HemMazo TPyi-
 ywoeteft. Tnapuefineil H3 HUX ABJAAETCA BCE elle HeJ0CTATOYHO BHICOKAA
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TOYHOCTH H3MEpeHHsl M pacueTa OCajJKOB, HCIapEeHHs H B 0COGeH-
HOCTH H3MEHEHHIT 3anacoB BOAbI B peunoM Gacceiine. COBEpUICHCTBO-
BAHHE STHX METOJOB NMOITOMY SIBJSETCS OAHON H3 BaXHBIX 3ajau COB-
PEeMEHHOIT rHApoJornueckoi Hayku. Pelienie ee npusBano obecneunTh
nporpece i NOBLIUEHHE YPOBHSI HAYYHOro 0GOCHOBAHHA COBPEMEHHBIX
Goabwnx B HEOOBYANHO CAOKHBIX 3a]a4 110 PeryJHpoBaHHIO M mepe-
pacnpejesiennio peynoro croka. HoBeie BO3MOMKHOCTH B 9TOM OTHOILE-
HHH OTKPBIBAET NPHMEHEHHe AJA H3YYeHHs BOAHOro Gajanca cospe-
MEHHBIX TeXHHYECKHX CPeACTB (PaAHOJIOKALUHOHHBIX, TEAEMETPHUCCKHX
H [p.) C HCIOJb30BaHHEM aBHAKOCMHYECKHX METOMOB MCCJIeL0BaHMIL.

B sakaiouenne MOXKHO ¢ YBEPEHHOCTBIO CKa3aTh, UTO MO3HAHHE
CJIOJKHOrO mpouecca BOAOOGMEHA MEMAYy aTMOCHEPHBIMH, TNOBEPXHO-
CTHBIMH H MOA3EMHBIMH BOAAMH B PEYHOM GacceiiHe n HX CBA3H C Apy-
FHMH 9JIEMEHTaMH NPHPOAHON cpeibl H mpeobpasyioueil ee aesteb-
HOCTBIO YeJIOBEKA SIBHTCSl BaXXHBIM BKJ3AOM B pelleHHe npoGJeMsl
PAaLHOHAIBLHOTO HCMOJb30BAHHS H OXPAHLI NPHPOAHBIX H, B Y4CTHOCTH
BOJIHBIX OOraTCTB Hawllei CTPAHBL, ;

3acayxennsii gearenb Hayku u texuukn PCOCP,
A-p reorp. Hayk, npodp. A. A. Cokouaon
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Ceeraott namaru
Baadumupa eopeuesuta
Andpearosa noceRWALTCR

BBEJAEHHE

Cpean pa3noo6pasHblX NPHPOAHBIX pecypcos Haueit mniaserst
Boja 3anuMaer ocoboe nosoxkenne. Ona HEMpepLIBHO PACXOAyeTCs M
BO306HOBASCTCH, OOBEAHHAA B €AHHBIN B3AHMOCBA3AHHbI UHKJI BCE
BHAB BOAHBIX PECYpcoB atMocqephl, OKeaHa, 3eMHON KOpbl H 610~
cheprr.

C fapepHefiunX BPEMEH UYeJIOBEK MPOSBJSIL HHTEPEC K HIYHUCHHIO
arMocdepHblX OCAAKOB, PEYHOro CTOKA, OAHAKO TOJBKO B XVII B.
Gl MPEANPHHATE NMOMbITKH KOJHYECTBEHHOrO 00BSICHEHHS HX B3aH-
MOCBSI3H, 3acjayra B 3TOM MPHHAAJIENKHT (PaHLy3CKOMY eCTECTBOHC-
nwtateato I1. [leppo, ero cooreuectsennnky 3. Mapuorty i aHTJuii-
ckomy acrporomy 9. Taavew. K kouiy XIX B. A. M. BoeitkoBbiM H
A. Tlenkom GObLIO COCTABJACHO MEPBOE TPEXWIECHHOE YpaBHEHHE, CBA-
sapiiee B CAHHOE 1e/10e OTACJbHBIE 3JeMEHThl Gananca: OCaikH, CTOK
W WCAapeHHe, HO TOJbKO B HAuaje HbIHELIHEro CTOJAETHA BoAHOOA/1aH-
COBBIe HCC/ICAOBAHHA BBLIAGJAHIHCH B CAMOCTOATE/bHYIO BEeTBb IHAPO-
Jnoruueckoii nayki. C 3TOro BpeMeHH METOA BOAHOTO GasaHca NMPOYHO
BOlIesl B NMPAKTHKY FHAPOJIOrHYECKHX HccJsieloBalmif, pacueToB H Tpo-
PHO30B.

Ha pauses sTane CBOEro CTaHOBJICHHS MpH caaboii rHAPOMETpH-
WecKolf H3YUEHHOCTH METOJ BOAHOTO GajiaHca HCMo/b30BAJCHA JHIIb
A5 OUEHKH COOTHOUICHHS €ro 3JeMEeHTOB 33 MHOTOJETHHIT MEPHOL,
NPHMEHHTEIBHO K KOTOPOMY MOKHO Obllo npeHebpeys H3MEHEHHEM
34nacoB BJAArH B peuHom Gacceine.

C pasBHTHEM METOJOB OUEHKH HCMapeHHus C MOBEPXHOCTH pedHbIX
GacceliHoB M MOABJCHHEM BO3MOMKHOCTH KOPPEKTHPOBKH H3MEPCHHBIX
aTMoc(epHbIX OCAAKOB OTKPBLIHCH HOBBIE Oosiee IIHPOKHE MEpPCrex-
THBLI HCMOJB30BAHHS BOAHOOGAJIAHCOBOrO METOA MPH H3YUEHHH rHAPO-
JOrHUeCKUX ABJCHHI # NMPOLECCOB B peunbix GacceiiHax 3a KOPOTKHE
HHTEpPBAJbl PeajJbHOro BpPEMEHH. 1o norpe6oBano, OAHAKO, paspa-
GOTKH METO/OB H3MEpeHHst H pacuera HaHGoJee CJOKHOrO SJEMEHTA
Gananca — H3MEHeHHil 3amacoB BOJABI B 30HE AadpalHH H BCeil mou-
BEeHHO-IPYHTOBO{ ToJLEe GacceiiHoB.

O6uHpHble HCCACA0BAHMNS, BBIMOJHEHHBIC B 50-x rojaax Ha BOJHO-
GanaHCcoBLIX CTAHIMAX, MO3BOJMAN CYUIECTBEHHO YCOBEPIICHCTBOBATH
METO/bl H3MEPEeHHs H pacuera BCEX COCTAB/SAIOUIHX BOAHOTO Gasanca.
DT0 M40 BO3MONHOCTH BlEpBLIE C 1966 r. NpHCTYNHTL K H3YYEHHIO
poanoro Gananca 300 peunblx 6acceitHOB, PACMONOKEHHBIX B pas/iny-
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HBIX npupoAnnx yeaosuax CCCP, u onepatushoil oumenke Bcex ero
COCTABJIAIOIIHX MO AaHHBIM HAGJIOACHHIT,

ABTOpHl MOHOTPadHH NPHHHMAH HEMOCPEACTBEHHOE YuacTHE H
OCYLIECTBJISIIH METOAHYECKOe DYKOBOACTBO YKasanubiMH paGotami,
soimonnaswnmucs B YTKC. I'naBuas 3agaua npemsaraemoll uura-
TEJNI0 KHHPH — H3JO0MKHTh MeTOAHYECKHE OCHOBHl BOAHOGAJAHCOBLIX
HCCHIeI0OBAHMIT, @ TaKXKe YCNexH, JOCTHIHYTble 3a nocaeanune 10—
15 ser B 06J1aCTH OUEHKH OTACJbHBIX 2JeMeHTOR Gajanca. B Kuure
SHAYHTENBLHOE BHHMAHHE YAEJCHO aHaNU3y (HIHYECKHX 3aKOHOMEp-
HOCTEHl paccMaTpHBaeMblX THAPOJIOTHUECKHX sBJenuil., [lan kpuriue-
CKHif aHaJH3 COBPEMEHHBIX OTCUCCTBEHHLIX N 3apyGesHBIX METOAOB
OLEHKH 9JIEMEHTOB H OajaHca B LeJ0M. 3HAUHTEILHOE MECTO OTBO-
AHTCSA PacCMOTPEHMIO H 0GOOLIEHHIO AaHHBIX O BOAHBIX GajaHcax peu-
HplX Gacceiinos CCCP,

Boaubiit Gananc u ruaApoAOrHuecKHii pexuM  pex (opMupyioTes
B peaJibHOli NpPHPOAHOH cpejie, oTanyalouiesica GOJbLNM pasHoobpa-
sueM. Orcioa BNOJIHE eCTECTBEHHO, UTO CTPYKTYpa BOAHOro GaJjaca
1 THAPOJIOTHYECKOTO peXXUMa NMPHPOAHBIX BOA, SIBJASIOIHXCH HEOTHEM-
JIeMbIM 9JIEMEHTOM reorpauueckoil Cpeisl, TakkKe XapakTepH3yioTcs
CYUICCTBEHHBIMH PasyIHYHAMH.

Bcee Bospacraiouue macwtabbl X03siiCTBEHHON ACATETLROCTH B Pyc-
aax u GacceiiHax pex H3MEHAIT YCJOBHS CTOKA TaJbix H JAOMKAEBBLIX
BOJI, HCNIAPEHHsI ¢ MOBEPXHOCTH peyHblx GacceilHoB, BHOCAT CyuiecT-
BEHHbIE H3MEHEHHS! B COOTHOHICHHSI 3JEMEHTOB BOAHOrO OaJamnca.
Hsyuenne stinx namenenuii 6aJaHCOBHIM METOJAOM CNOCOGCTBYET pa3pii-
THIO TEOPHH MNPOUECCOB CTOKA, MCMapeHHs, HH(GHIbTPALNH, LeJeHa-
NPaBJIEHHOr0 yNpapjeHus HMH, pa3paGoTke H BHEAPEHHIO MaTeMaTH-
UECKHX MOjeJiel, YTO MNO3BOJAACT HE TOJAbKO OUEHHBATH yIKe HAacTy-
NHBIIHE H3MEHEHHs, HO H MPOrHO3HPOBATL HX NOBejeHHe B OyaylieM,

ABTOpH HAEIOTCS, YTO NMpPEAJAraeMas KHHIa OKaMKeTcs NOJe3HOMN
CHeNHaNHCTaM NpPH NPOBEJCHHH HCCJCA0BaHMIT, CBA3AHHBIX C HCHOJb-
30BaHHEM MeTOAa BOAHOro Oajanca mpH paspaGoTKe METOAOB THAPO-
JOTHYECKHX PacyeToB H NMPOrHO30B H PEUICHHH APYTHX THAPOJOrHue-
CKHX H BOJOXO3AMCTBEHHBIX 3a7ay, TPeGYIOUHX pPAcCMOTPEHHS Bcex
3BEHLEB I'HAPOJIOrHYECKOrO IHKIIA.

-

Inagsa 1

OCHOBbI YYEHHS O BOOAHOM BAJIAHCE
PEYHOI'O BACCEHHA

B ocHoBe BOAHOGAMAHCOBOrO METOAA HCC/AEAOBAHMI, KAK H3BECTHO,
JICHKHT 3aKOH cOXpanenus BemiectBa, CoryiacHO 5TOMY 3aKOHY KOJaHYe-
CTBO BOJBI, MOCTYMHBLIEH 3a paccMaTpuBaeMblil MEpHOA B mpeaesbl
~ Kaxkoro-nuGo y4acrka CyuH, JOJYKHO PABHATLCH KOJHYECTBY BOJBI,
yUuleAureit 3a npeaeasl KaHHOro y4acTka ¢ Y4eTOM H3MEHEHHS 3amacoB
BJlary BHYTPH PACCMATPHBAEMOro KOHTYpA, T. €.

YM=3P+4A, (1.1)

rae )11 — cymmapHblit npuxoj Bcex BHAOB BOA B MPee/bl y4acTka;
2P — cymmapupli pacxoi BOABI 32 €ro mpeiesbl; A — H3MEHEHHE
. 8471aCOB BJAr{ BHYTPH PAacCMaTPHBAeMOro yyacTka cywH (akkymyJis-
~ [HOHHAf COCTaBJAAOLIAA YPaBHEHHs BOAHOro GaJjiauca).

- K yucay npuxoAHbIX KOMIOHEHTOB YypaBHEHHs BOAHoro Gasanca
. Hapaay ¢ TaKHMH ONPEeAeJSIOUHMH 1eMEHTAMH, KaK OCa/iKH, MOBepx-
~ HOCTHBI{ H MOASEMHBIT MPHTOK, CJEAYeT OTHECTH M MeHee 3HAYHMble
~ 9JIeMEHThI: KOJIMYECTBO BJIAarH, KOTOpoe cHopMHPOBAIOCH 34 CYET KOH-
~ JIeHCAIHN BOASAHBIX MapoB atMoc(eps!, MOCTYNICHHS TIyOOKHX aprte-
~ 3HAHCKHX BOJ M BOA, 0OpasoBaBLINXCS B npouecce GHOXHMHYECKHX
npespaumennit, u 7. 4. B pacxoaHoil yacTi Hapsiay ¢ MOBEPXHOCTHBIM,
HOA3EMHBIM CTOKOM K HCMApeHHEM MOXKHO YHOMAHYYTH Pacxof
BOAB Ha MOMOJHEHHe riy0OKHX [MOA3EMHBIX TOPH30HTOB, 3aTpPaThl
~ BOAB B MPOIECCE JKHIHEACATENABHOCTH KHBOTHBIX H PACTHTENBHBIX Op-
ranuamos u Ap. Touwo Tak ke obulee H3MCHEHHe BJAaro3anacos
- BHYTpPH paccMarpHBaeMoro Koutypa OyAer CK/IaAbiBATBCS H3 aKKyMy-
. JFUME B [OYBOTPYHTAX, B Pyciax peK, B 03epax H BOAOXpaHMJIHLLAX,
B 60J0Tax M APYrHX 3aMKHYTHIX MOHHMKEHHAX HA NMOBEPXHOCTH CYLIH.
- HMurencusnoe BMEWIATENLCTBO YEJOBEKa B MPHPOAHLIE H B TOM
~ YHCJe B HAPOJOrHYECKHe [POLECChl HA 3HAYMTEJAbHOH HACTH TEPpPH-
~topun CCCP Bo Muorux ciyvaax tpeOyeT yueta B ypaBHEHHH BOA-
~ HOro Oanasca JOMOJHHTENBHBIX 9JIEMEHTOB, OTPaXKaloWMX BJHSHHE
~ X03s1iCTBEHHON AeATEJBHOCTH Ha BOAHBIE pecypewl. K Takum sneme-
~ TaM, B YaCTHOCTH, OTHOCATCS NMepeGpPOCKH CTOKa, 3a6opsl H cOPOCH MO-
~ BEPXHOCTHEIX 1 NMOA3EMHBIX BOJA B MpejeJax paccMaTpHBAeMOro yua-
. CTKa CyuIH, HCKYCCTBEHHOE PeryJIHpOBaHHE CTOKAa THAPOTEXHHYECKHMH
~ coopyxenuami u ap. Takum obGpasoM, ypaBHeHne BojaHoro OajaHca
 CYWIH MOMKET cOAeprkaTh GOJBLUIOE YHCAO JCMEHTOB, OTJHYAIOUHXCS
Kak 1o abeosiOTHOMY 3HAYEHHIO, Tak H MO TOil POAH, KOTOPYIO OHH
~urpaior B GopMmupoBanun BojgHoro Gasauca. ITostomy, Kaxk cnpase-
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anso ormeuaer A, I. Bysasko [22], ne caeayer ctpeMuThes K H3JHuI-
Hell JeTasMsaluy ypasHeHMss BOJAHOro OGaJjlaHca MNyTeM BKJIOYEHUS
B HEro GOJILIIOrO YHCJa Y/IEHOB, MHOTHE H3 KOTOPHIX HA COBPEMEHHOM
YPOBHE pasBHTHA THAPOJIOTHYECKOH H CMEXHBIX ¢ Helf Hayk Ju6o
BOBCE HE MOJAAAIOTCS KOJHUECTBEHHON OLCHKE, JHOO HACTONLKO Madbl,
YTO He HrpaioT NpakTHYECKH HHKAKON POJIH NPH pacuerax BOAHOIO
Gananca. Jlocratouno cKasath, YTO TMOCTYIVIEHHE BJArH Ha MOBEPX-
HOCTh CyHIIM 3a CUET KOHAGHCAWHH JJf 3anaiAubix pationos ETC
B Cpe/iHeM 3a roj cocrapisier Bcero 5—6 mm. [Toasemublii BogooGMeH
¢ ray6okHMu ropusonTaMu, no pawumiM B, H. Kyzenuna [7811,
I'. A. Beassckoro [9], Tl. ®. Hasona [63], O. B. Ilonosa [105],
Jaxe B HaunbGoJiee GJAAronPHATHLIX ¢ TOYKH 3PCHHA ero (hopMApPOBanHs
ycioBusx He npesbimaer 1—5 9% cyMMbl arMocdepHbIX OCaaKOB,
4 B OObIYHBIX YCJIOBHAX €ro snauenns euie Menbue, Takum oGpaszoM,
3ajiaya pelieHHs YpaBHEHHs BOAHOro GaJjaHca Cyuld ¢ A0CTaTOMHOI
CTENEHbIO TOYHOCTH CBOANTCH B NEPBYIO OUEPE/b K HAJCIKHOMY Ofpe-
ACJCHHIO TeX €ro KOMIOHEHTOB, KOTOPBIE HIPAIOT ONPeAesONLYIO
poJib B NPHUXOAHON, PacXoAHOM H aKKyMYJAUHOHHON 4YacTAX ypas-
HEHHS,

1.1. OCHOBHBIE 3TATNBI PASBHTHSI METOJIA BOJLHOTO BAJIAHCA

Hceroxn nouaTHil, otHocAmuxes k npobiaeme BojHoro GaJjaHca Ha-
el nJAaHeTel H KPYroBOPOTY BOABI B NPUPOLE, YXOAAT B JAaJeKoe
npouwnoe. Ma poweaweit g0 nac auntepatypsl [127] moxkuno suaers,
uro eume Jemokpur (460—370 rr. 10 H. 3.), OCHOBONMOJIOKHHK aTOMMU-
CTHYECKOrO YueHHsl, BbICKA3blBaJ MbICAL O CBA3H pasinsos p. Huaa
C METEOpPOJIOrHUeCKHMH sBJeHHAMH. IliaTon noJaran, yTo HCTOUHH-
KOM BCeX BOJ CYIIH SIBJSICTCA MOPCKas BoAa. JIHlb MaJjble HCTOYHHKH
MOI'YT NPOHCXOAHTHL OT JAoxAeBoili Boabl. Pasec (u3 Musera) cumrad,
YTO BO/la M3 OKedaHa Moj AeHCTBHEM BETPOB NPOHHKAET B 3eMHble
HEApa, OTKYAa NOJAHMMACTCS BBEPX H TNMHTACT PYULH H PEKH.

Beanuaiiwunit MbICAHTENb JAPEBHOCTH APHCTOTE]b  BHICKA3BIBAJ
MBIC/Ib O TOM, YTO HCTOMHHKOM BCeX BOJA Ha 3emJe sBasiercsl Bjaara
arMocdepsl. [Turanne pex mMpoHCXOANT KAk 3a CYET BOJ aTMOC(HEPHBIX
OCaZlKOB, TAK W 3a CYET KOHJEHCALHU M3 BO3JAyXa arMocdepHoil Baaru
B MHOrOUHCJICHHBIX 3eMHBIX mycrtorax. Mapk Burpysnit  [loaunon
BIEpBEle 000CHOBAM 1€l0 06 MHPHIBTPALNOHHOM [POHCXOKACHHH
PPYHTOBEIX BoA. [IBHiKyLIeli cHJOi npolueccos ucnapenns, o6pasoBa-
HHS OCAZKOB M BbINAJACHHA MOXKAEH OH CUHTAJ COJHEUHOE TeNJIo W Ha-
XOASILLHECH B 3€MHBIX HEAPAX «KHAYYHE pacKajeHHbie Macchl H BO3-
Aywnbie eruxuny. JInms Tur Jlykpeunit Kap (I B. g0 n. 9.), 060o6uius
B3raaasl Jlemokpura n ApHcrorens, BbICKasad Mbicab 006 armocdep-
HOM NPOHCXOXKIAECHHH PeUHbiX BOA: «. ,.Bo KpoBHOM pojcTBe naxoasiTes
BesiKHe BOABI» [127].

Hecmorpst na npaBnibHOe MOHHMAHHE OTJACJLHBIX 3BEHLEB KPYro-
BOpOTa BOJABI B NpHPOAe HATYphHIOCOPE APEBHOCTH OLLIN AAJNEKH OT
PacCMOTPeHHsl STOrO ABJICHHS KaK €HHOr0 B3aHMOCBA3AHHOTO THAPO-
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Jornyeckoro unkiaa. Juws B 1674 r. Qpanuysckuit ecrecTBOHCnbITA-
Teap Il TTeppo nmpeAnpuHss MOMBITKH KOJAHYECTBEHHOrO OOBACHEHHS
atoro asiernd. C umenem Ieppo cesisan BTOpoOil 9Tam B passBHTHH
NpeACTaBACHHI O FHAPOJOrHYECKOM WUHKJIC H, B YACTHOCTH, O BOAHOM
Ganance peunoro Gacceiina. Mamepus ocaaku u cTok B Gacceitne
p. Cenbl, OH clesan NPaBHIbHBLL BHBOL O TOM, YTO PEYHON CTOK Cy-
UICCTBEHHO MEHbUIE OCaJAKOB M mpoucxoant or uux. Haen ITeppo
BIOCJIEACTBHH GBUIH SKCHEPHMEHTANBHO MOATBEPHKACHB (DpaHILY3CKHM
Gusnkom 3. Mapuorrom. Mamepenns n Ganancosble pacyersi, Bbi-
nosuennsie Ileppo u MapuoTToM, 3a/0KHIN NOATHHHO HAYYHYIO OC-
HOBY JUIl JaJIbHEMIIero H3yueHHs KpyroBopoTa BOABI B mpejesnax
peunbix GacceitnoB. Aurauiickuit reopusuk . Taageir 8 1709 r.
BIepBLIC MOKA3aJa rpauyeckH CXeMy KpyroBopoTa BOABl HA 3eMJe.
KpynueiM nayuubiM A0CTHKEHHEM TOFO BPEMEHH B HCC/ACAOBAHHH OT-
JeJILHBIX 9JjieMenToB Ganadca siBuaach paGora JI. JlaabroHa, B KOTO-
poii Bnepsbie Gbiia NPeANIOKeHa TeopeTHYeckas GOpMyaa s OUCHKH
HCIAPEHHA ¢ BOAHON MOBEPXHOCTIL,

Tperuit sran B craHOBJCHHH BOAHOGAMAHCOBBIX HCCJACAOBAHHI CBA-
3aH ¢ MaTeMAaTHYCCKHM OMHCAHHEM Mpouecca KpPyropopoTra BOJBL
Briepshie mMateMaTHUECKYIO 3aMHCh YPABHEHHS BOAHOrO Gajgamca Aast
Kacnnitekoro Mopsi ocymectena B 1884 r. A, H. Boeitkos [31], a aus
peunoro Gacceiiia — B 1896 r. A. ITenk [144]. Coraacuo ITeuky, ypas-
HeHHe BoAHOro Gananca peuHoro Gacceifina AJs CPeHEro MHOTOJET-
HEro roJIoBOro MepHofa HMeeT CJIeAYIOUHIT BH:

P=Y+E, (1.2)

riae P — atvocepubie 0CajkH, BLITABIIHE HA MOBEPXHOCTH PEYHOFO
Gacceiina; Y —crok ¢ peunoro Gacceitia; E — cymmaphoe Henapexnue
€O BCEX BHAOB MMOBEPXHOCTEH peyHoro Gacceiina.

Ypapueune (1.2) cnpaBelJHBO A «3aMKHYTOTO» peunoro Gac-
ceiihHa, y KOTOpOro MoBepXHOCTHBI BOAOCGOD COBMAMACT C MOAZEMHBIM,
H NPHMEHHMO TOJBKO MPH pacyere BOAHOro GajdaHca 3a MHOLOJETHHI
MEPHOJ, AJIA KOTOPOrO MOMKHO npeHebpeub H3MEHEHHEeM 3aracoB BJaary
Ha NOBEPXHOCTH H B MOYBEHHO-TPYHTOBOH ToJie Gacceiina,

YersepThili 9Tam B PasBHTHH BOAHOGAJAHCOBBIX  HCCJACAOBAHMI
cesizan ¢ umenem E. B, Onnokosa [100], kotopsiii npeanoxui hopmy
JAMNCH 3aKOHA COXpaHEHHs! BOAL! (YpasHeHus BOAHOro GajaHca) mpH-
MEHHTEJIBHO K JI060MY HHTEPBAJY BPeMEHH:

P=Y+4+E+U, (1.3)

rie U — afeMenT, yunThIBaIOUIHIL
BJarn B peyHom Gacceiine.

B nocaenyiomem E. A, Teitnu [44], a nosxe I'. H. Boicouxit
{41] Bnepsuie auddepenunpoansn cocTaBafONIHe BOAHOLO GanaHca:
CTOK — Ha MOBEPXHOCTHLIH M MOA3EMHbIN, a Henapenne — Ha obuee
1 NPOJYKTHBHOE,

Hosoe nanpasaenne B neesegosannn Gananca BoA B peunbix Gac-
ceitnax npunaaaexur 3. M. Oabuexony [99], Teopernuecks 060CHO-
BapuieMy o0utyio GOpMyJy HCMApeHHss M CTOKa B 3aBHCHMOCTH OT

HAKOIVIEHHe HJAH pacxopoBanue




0CAAKOB M MakKCHMaJbHO BO3MomHOro Henapenns, PaGoru Ilenxa,
Onnoxosa, I'eitina, Boiconkoro n Ouapaexona, NOMHMO TEOPETHYECKOrO
3HAYEHHS, OTKPHIIH MyTh K NPAKTHYCCKOMY HCNOAb30BAHHIO MeTo]a
BoJHOro 6ananca.

Baxuplit BKJajx B pa3BATHe BOJAHOOAJAHCOBBIX HCCJeROBaHMI
npunaanexur M. M. Byaviko [21], npeanoxusuiemy cxemy COBMeCT-
HOro pelieHns ypaBHEHHil BOAHOTO M TENJA0BOro 6ajancoB sl OUCHKH
yenapesHst M NPOAYKTHBHBIX 3aNacOB BJary B MOYBE 3a CPEAHHE MHO-
FOJIETHHE MECSYHbIE H rOJ0BOI HHTEPBAJLI BpEMEHH,

CoBpemenHblii 9Tan BOAHOGAJAHCOBBIX HCCACIOBAHUA Xapaxrepi-
3yercs TeHACHUHENl K HeMoCpPeACTBEHHOMY H3MEPEHHIO H pacuery Beex
OCHOBHBIX 3JEMEHTOB BOjHOro GaJjianca: OCaiKOB, CTOKa, HCHAPEHHS,
H3MEHEeHHMIl 3anacoB BOALI B [OYBEHHO-TPYHTOBOH TOJIIE M B OT-
JAeJbHBIX eMKOCTAX peunnix OGacceiinoB, OCHOBHBIE YCHJHS YYEHBIX
HanpaB/JeHbl Ha MOBBIUIEHHEe TOYHOCTH H3MEpeHHI, ycoBepuleH-
CTBOBAHHE METOAHKH pacuera BCeX COCTABJSIOUMX BOAHOro Oananca
peunsiX GacceiiHOB 3a KOPOTKHE HHTEPBAJbl peajyibHOro BPEMECHH.
Ocobenno 310 Kacaercsi And(pepenunpoBanHoil OLEHKH H3MEHeHHi
3aMmacoB BJard B peunsix OaccefinaX: B MOYBOrPYHTaxX 30HbI aspa-
IHH, BOAOHOCHBIX CJ05X, APEHHPYEMBIX peKaMH, a TaKie B o3sepax,
BOJOXpAHMJNILAX, 60J0TAX, PYCJOBOH ceTH, cHeKHOM nokpose. OxHO-
BPEMEHHO MpoBoasTest Goabline paboThl W SKCMEPHMEHTAJbHEE He-
CJCI0BAHHS, CBA3aHHBIC C YCOBEPLIEHCTBOBAHHEM METOAOB H3MEpCHHS
aTMocdepHBIX OCAAKOB, KOTOpHIe COBPEMEHHBIMH NPHOOPAMH Y4HTHI-
BAIOTCSl Bee elle HeA0CTATOYHO Halexno, Bueapseman B Hactoaliee
BpPeMs CHCTEMa KOPPEKTHPOBKH H3MEPEHHBIX OCALKOB CYUICCTBEHHLIM
06pa3oM H3MEHWJIa NPEXHHe NPeACTABJICHNA O COOTHOMICHHH OCHOB-
HEIX 3J1eMEHTOB BOAHOro Gajsanca.

I[lepBuie MONBITKI NPAKTHYECKOrO HCNOAb30BAHHs METOAA BOAHOrO
Gasanca s KOCBEHHOrO ONpeaeJeHHA CPEAHero rojoBOro CToKa pex
MO METCOPOJOrHYecKHM  AaHHbIM (OcajKaM, ACQUUHTY BJIAXKHOCTH,
Temneparype Bosayxa) Obiam caenanwt A. Ilenxom [144], P. Hlpeit-
Gepom [150], 3. M. Oabnekonom ([99], B. Vae [149]. Cpennnii rono-
BOH CTOK, coraacHo ypassenunio (1.2), onpeaensics npu 3ToM no pas-
HOCTH aTMOC(EPHBIX OCALKOB H PACCUNTAHHBIX 3HAYEHH{T HCMApeHus.
B nocaeayiomem JI. M. Kouepuumm [91], IT. C. Kysunwmiv [80],
B. C. Mesenuensim [90] u ApyruMu  MccaeloBaTensMH  ypaBHeHHe
BOAHOrO GajaHca 4acTo HCNOJbB30BAJOChL UIA ONpEAEJeHnsl Hemape-
HHfl C MOBEPXHOCTH peyHbIX OaccefiHOB NO PasHOCTH OCAJAKH MHHYC
CTOK H KOPPeKTHPOBKH H3MEPEHHBIX OCaZKOMepaMu aTMochepHbix
OCaZIKOB MO CyMMe HCMapeHus u CToka ¢ peunoro Gacceiina. B HacTos-
uiee BpeMsi MeTojl BOAHOro Gajanca WHPOKO HCNOJAL3YeTCs NPH peie-
HHH MHOTHX HAYUHBIX H NPAaKTHUECKHX 3ajau: AJs HCCIEL0BAHMI MPO-
LECCOB CTOKA, HHMHUALTPALUMH W HCHApeHHs B peuHbix OacceiHax M
Adsl paspaGOTKH H YCOBEPIICHCTBOBAHHSA METOAOB T'H/POJOIHUYECKIX
pacuetos u npornosos. [To cyiiecTBy OH cocTaBJseT OCHOBY paspaba-
THIBAEMON TEOPHH UEeJEHANPaBJEHHOTO YNPAaBJeHHs NOBEJCHHEM Mpo-
1eCCOB CTOKa M HCmapeHusi B peunbix Gaccefinax ¢ yyeToM aHTpONO-
FeHHBIX BO3JefcTBHil.
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1.2, YPABHEHHME BOJAHOTO BAJIAHCA CYIIH

Brioa obulero ypaBHenus BoAHoro GajlaHca cylld AJs HEKOTOPOro
00beMa NpPOCTPAHCTBA, MPEACTABAAIONIEr0 B NAaHE KOHTYP € NEpH-
merpom S, Obi1 gan M. A. Beaukawoseim [25]. B kauecrse npuxoi-
HBIX KOMMOHEHTOB OH paccMartpuBaa ocaixkn P, xowiencaunio K’, no-
pepxsocTHeil Yy 1 noaseMmubii Yy npurok. B kauectBe pacxoambIX —

cymmaphoe mucnapenue E, noBepXHOCTHbI Ya H nojsemusit Y:
OTTOK.
Koanuecrso ocaiakos, Buinasiuee 3a Bpemsa { Ha eUMHNLY NOBEpX-

HOCTH CYWI MI0MAaAbio F, MOMHO NPEACTABHTL B BHAE CJACAYIOULErO
BEIPaXKEeHHA:

PF=§ﬂ§PdR (1.4)

Ananoryynbie BbIpa<eHus MOXKHO 3anucaTh TakiKe JJIsl KOHAEHCA-
uny, uenapenns, npubuan (Uy) n y6ean (U;) sanacos Baarn B pac-
cMarpusaemMoM oOmeme mnpocrpanctsa. Iloaenns noJgyuenusie HHTEr-
paJbibie BHIpaKEHHsI HA NMJIOLLAAb, NMOJYYHM CPEAHHE 3HAUCHHA YKa-
3aHHBIX JEMEHTOB., DJICMEHTHI, XapaKTepH3YIOUHe KOJAHYECTBO BOAMI,
NOCTYNUBIIEH (yeaweii) MoA3eMHBIM NyTeM, MOryT GHIThL NpejicTaB-
JIEHL! B BH/E CJAEAYIONICrO BhIParkeHus:

hF=5m§ad& (1.5)

TAe @ — KONHYECTBO TOJASEMHBIX BOA, NOCTYNHBIUMX  (YWIEAIIHX)
B CJIHHALY BpeMeHN Ha eMHHLY JJHHB NepuMerpa.

Taxum 06pa3oM, oTHecsi MPHTOK H OTTOK MO MEPHMETPY IPYHTOBBLIX
BOA K eNHHUC MJOMAH, TNOJAYUHM COOTBETCTBYIOULHE  3HAUCHHS
Yo 1 Y. DaeMmentn Gajlanca, XapakTepH3ylollHe nputok (M OTTOK)
BOJIL TOBEPXHOCTHBIM NIYTeM, MOryT OBITh NnpeicTaBieHbl B BHAC Cle-

AYIOLLEro BuipazKenns:
FZn=§wZ@, (1.6)
n n

rae Qi — pacxojx BOABI B €AHHHIY BpeMEHH {-TOro BOAOTOKA; f—
YHCAO BOJAOTOKOB; Yy — CJ10it NPHTOKA (OTTOKA) BOALI MOBEPXHOCTHBIM
nyTeM.
Orueca 3uauenusi wunrerpagos (1.6) Kk eauwnne naowamy,
NOJIyMHM  3HAUEHMs  CyMMaphHoro  nputoka Y ¥y H  OTTOKa
‘
Y Y, BHpaxkenusie B caosax Bojn., CymMmupys Bce paccmoTpeHnubie
BHILIE 3JIEMEHTB, OTHECEHHble K eAHHHIE [JOWALl BHJIEJCHHOrO

o6beMa NPOCTPAHCTBA, MOJAYYHM CJjeayiouiee GanaHcoBOe COOTHOLIE-
HHE, IJle BCe 3/IeMEeHTHl BLIPAKEHE! B BHJE CJI0S BOJBI:

P+K +XVatUptVo=E+ X VitUi+Ye  (LD)
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AT0 ypaBHeHHe paccMartpHBajoch BeaHKaHOBBIM B KauyecTBe HaH-
Gosiee obuero GanancoBoro BBIpaKeHHs AMs M060ro o6usema npoct-
paHeTBa i NPOMENKYTKA BPEMEHH,

Kak yKe ormeqanock, INOCTYIICHHE BOABI 3d CHET KOHACHCAIHH
Ouelb MaJo M HE MAET B CPABHEHHE C APYTHMH 3JCMEHTAMH ypaBHe-
Husg (1.7), mosroMy B COBpEMEHHOM HANHCAHHH YpPaBHEHHE BOJHOrO
Gananca aas n060ro yuactka cyuwr 3a  Jio6oil HHTEPBaJ BpeMeHH
HMeeT caeayoutit sua [93):

P4+Yy+ Y —E=Yq—Y.—AS=n,

riae AS — nssmenenue oOLIHX
o0heMe 3a paccMaTpHBaeMblit

(1.8)

3dnacos  BOIAbLL B paccMaTpHBaeMoOM
IPOMEKYTOK BpPEeMEHH,

1 — HeBsA3Ka

flomoku

" AHo pevrod
Gonuns!

Pue. 1. O6uiasn cxema (opMHPOBANHA BOAHOro OanaHca yqacTka Cyuiu.

pacuera, BO3HHKAIOLLAs 3a CYET MOTPEIIHOCTei H3MEPeHHt H pacyeToB
OT/JEJBHBIX 9JCMEHTOB, BXOAAWHX B ypaBHenne (1.8). OcraabHble
0003HAYCHHA AaHbl BBILIE,

Ob6iwas cxema (GopMUpOBAHHS
npueejsera Ha puc. l.

[peacrapaennas sanuch ypasHenuss Boaxoro Gananca (1.8) npu-
MEHHTE/NBHO K KOHKPETHBIM 3aJauaM MOMKET MEHATbCS KaK B CTOPOHY
COKpALLEHHS, TAK H B CTOPOHY YBEJIHUCHHS MHCIA €ro WICHOB € yue-
TOM XapakTepa TeppHUTOPHH, €e Pa3MepoB, M'HAPOJOrHYECKHX OCOGEHHO-
CTeif, pacueTHoro nepuoia, hassl BOAHOCTH U T. 1.

B uHacrosiuiee BpeMmsi B CBS3H C HHTCHCHBHBLIM XO3SHCTBEHHBIM OC-
BOEHHEM TEPPHTOPHIT Kak B Halueii cTpane, Tak i 3a pyGeoMm 60Jb-
WIYIO aKTyaJbHOCTh NpHOOpesa 3ajada OUEHKH BOAHBIX GaslaHcoB OT-
JICNILHBIX 3KOHOMHUYCCKHX M AAMHHHCTPATHBHBIX eauuul (o6Gaacrei,
9KOHOMHYECKHX PAHOHOB, pecny6JHK, WTATOB H T. A.). paHHubl sTHX
TEPrHTOPHil Yaule BCero He COBMAAAIOT € rpaHHUAMI BOAOPA3NeJOoB,

BojiHOro Oanauca yqacTka Cyuiu
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a BKJIOYAIOT OTAEJbHbIE YacTH peunbix GacceiinoB. B aThx ycaosusx
MOZKET BO3pacTarth J0Js MOA3EMHOro Bojoo6Mena (ocobenHo s
HEOOJIBIIHX MO pasMepaM TePPHTOPHII) ¢ COCEAHHMH YUaCTKAMH CYLUH.
Kpome Toro, BogoxossiictBennbie sneMenthl Oananca (3aGopm Y, n
c6pocw Y Bojt, nepeGpocku Boj M3 ofHOro Gacceitna B apyrofi Yy) 3a-
YacTylo CTAHOBATCA COMSMEDPHMBIMH € OCTaJIbHBIMH 9JeMeHTamu Ga-
Jianca. YpasHenue Boanoro GajnaHca s OTACAbHON aAMHHHCTPATHB-
HOIl 11 9KOHOMHYECKOf TEpPPHTOPHANLHON eAHHUIBI, HCXOAs H3 Bbl-
paxenus (1.8), Moxker GbTb NPEACTABJCHO B CJACAYIOWICM BHJE:

P—Yy—E—Yo+Yg4 Y, —YidY,=AS, (1.9)

rae Yy — MecTublii CTOK, (OPMHPYIOUIHIICS HA AaHHOI TEPPUTOPHH.
Ocranbible 0603HAUEHHS AHAJMOTHYHBl AAHHBIM K hopmyae (1.8).

Ypapuenna (1.7)—(1.9) xapakTepu3ylOT COOTHOIMICHHS 3J1E€MEHTOB
BOJHOro GaJjiaHca BHYTPH OAHON BEPTHKAJLHONH 30HBI, OXBATHIBAIOLLEH
NOBEPXHOCTL CYUIN 1 MOYBOIPYHTOBYIO TOJIILY.

1.5 YPABHEHMSI U METOZLbI PACYETA BOJIHbIX BAJIAHCOB
PEYHBIX BACCEHHOB

B nanGosee obuiem BujAe ypaBHeHHE BojaHOro Gajanca ads peu-
Horo Gacceiina nano M. A. Beaukanosbim:

P=Y+E+U+K, (1.10)

rae £ — ucnapenne (3a BLIYETOM KOHAEHCAIMH) ¢ peunoro Gacceiina;
K — Bonoo6men nannoro Gacceiina ¢ coceannmn. Ocranbhble 0603Ha-
YeHHs NPUBEACHbL BbILIE,

HcnonbsoBanne 9T0ro ypaBHEHHs HA NMPAKTHKE CBA3AHO CO 3HAUH-
TCJBHBIMH TPYAHOCTAMH H3-38 OTCYTCTBHA B GOJBIIHHCTBE CJAy4aeB
JAaHHBIX 00 M3MCHEHM#AX 3anacoB Baarm B Oacceiine H  0coOEHHO
0 MOA3CMHOM BOA0OGMEHE.

B 3aBHCHMOCTH OT KOHKDeTHBIX TNPHPOAHBIX YCAOBHIL, Xapaktepa
peluaemMpiX 3ajay H HaJHUHA AaHHLIX 00 sJeMeHTax GaJjianca oreue-
CTBEHHBIMH H 3apYOCKHBIMH YYEHBLIMH NPEVIOKCH PSAL CXEM peleHHs
YPaBHEHHA BOAHOrO Hajanca.

M. H. Byasiko [21] oGocnoBas cXeMy peuieHHs ypaBHEHHS BOA-
Horo Gananca peqnoro Gacceiina ¢ HCNOJAb30OBAHHEM YDPABHEHHS Tern-
JoBoro G6ananca u Qopmyas Marnyca. Baamen ypasuenus (1.10) on
HCNOJb30BaJ CJACAYIONIee BhIpaXKEeHHE:

P=Y 4-E+AM, (1.11)

rie AM — usmenenne NPOAYKTHBHBIX 3aMacoB BJIAarH B BEpXHEM MeT-
POBOM cJlO€ NOYBLI 32 HCCJleleeMNﬂ HHTEPBaJl BpeMeHH

AM = M,— M, (1.12)

(My m My — 3anachl npoAyKTHBHON BJArH B mouBe Ha KOHEW W Ha-
HaJo pacyeTHoro HHTEpBaaa).
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Takuy oGpasowm, ypasuenne (1.11) npHBOAUTCH K BbIpaKEHHIO
P=Y+E+4+M— M, (1.13)

Byasiko npeanoxua
peurits ypasnenue (1.13) oruoc
) Hresb
C HCMOMB30BAHHEM €ro (hopMYyJbl LIS pacyera HCMapeHuns: e

iE Eo (M, + M)/[(2M,y),

gixe Ey— makcuManbHO — BO3MOXKHOE HCMapeHHe
. KPHTHYECKHE 3aMachl BJArH B MOYBeE.
pesy/ibTaTte OH MOJIYYHJ CACAYIOLLEE BBIPaKeHHe:

e[t + Y01 = ) 2 1]

Temﬁ?;i?:;e::;fn:a?ﬁ:) BJlard B MoYBe, MNoJyyeHuble o6paTHBIM ny-
: ! NPH H3BECTHLIX 3HAYCHHAX BX
NEMEHTOB A5 OTACABHBIX MECHL Ceinons e
3 €8 MHOrOJETH
poa%uu no npupoanbim sonam CCCP, st sl
Y no:::h:{aoggsgzm. 4TOGE BBIYHCAHTL MPOAYKTHBHBIL 3anac BJAAr
pacyeTHOro HHTEpBAJa BpeMeH
H, HEOOXOMHM =
nojaraTh JaHHLIMK O 3anacax n N : : il
X NPOAYKTHBHON BAaru B
Yyajno HHTeppaJsa, cymMme arMmocd ; W Pl
J €PHBIX OCaJKOB H CT
puaﬁemuﬁ MEePHOA H HCIAPACMOCTH. B
pemeﬁz:pﬁrf):g::l:"&npeaenﬂerca go meroanke Byaniko wa ocHoBaHuu
Tensosoro Gadanca 1 Qopm M
rnasy 2). Paccunmrannoe 3 bl gl
: Hayenne My Ha Koue
cauay npHHEHMaeTcs Kak M OLLLG LRI
) w AV CACAYIOUIEro Mmecsua. 3
HA NEPBYIO HAYalbLHYIO JATy B il
€reTalHOHHOrO MepHo,
BHU JaHHBIX HEMOCPEACTBEHHBIX e bl e
X HabJiofeHui 3a BJaa
npeasaraeTcs onpeaesath Mero, o e
0M noaGopa, HCXOAR H3
CJIOB¥
paale/;;cnrea npozixiyxmnuon BAAYKHOCTH HA KOHeL mnepsa.n: M: R
coa\lecr(:xme""uﬂ MeToA B nocaeayiouwem Owui passur M. H, B'ynuxo
Hoeer g ¢ JI. K. 3yGenox [21, 59] u pexomenaoBan IS OUCHKH
PRt p%nymumxon BJArH B NOYBE H HCMAPEHHA MPH OTCYTCTBHH
BOJIHOI":) g:ﬂg:onenuﬁ 3a BAAXKHOCTHIO mnousm [27]. Haes pacuera
ica peyHoro Gacceiita ¢ HCHo
Jb30BAaHHEM Ypa
TenvioBoro Gajanca M (opmya i
J At Maruyca wucnoabsosa
Ayouem B. I'. Anapeanossm [3], C. M. X (130 B, C. Me.
A ) . M. Xapuenxo [130], B. C. M
senuesbiM [90] un ApyruMu mHC ' : e
, CJIe0BATEIAMH
KPETHBIX PACYETHBIX CXEM. g
E)accmarpuuaemuﬁ METOA HMEeT PAd HeA0CTATKOB:
Ganaucl:-m:gx (;);:oaau Ha peliCHHH HEMOJHOro YPaBHEHHS BOAHOrO
: 0€ ypaBHEHHE, MPeAIOKEHHOe
BaeT HAKOIVIEHHST HJAH cpaboTk  orss et
H BOA B OTAGJIbLHBIX TMOB
eMkocTax Gacceitna (osepax X ) ot
X, Bojoxpanuanuax, 6010
CeTH), & TaKkKe H3IMEHEH| 3¢ R
3a1acoB NOA3EMHbBIX BOJX; 0
€TCsA /IO OCaAKOB, 3a/lepiKuB Sl
aeMBIX PACTHTE/NBHO
ILIXCA ¢ Hee, He J0CTHTas MOBEPXHOCTH r?oqau. o AR K
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(1.14)

(ucnapsemocts);

(1.15)

I I1. Kaauuuasim u T. T. Maxaposoii [67] paspaGoran MeTOA
‘cocTapJeds BOAHOrO Gananca peunoro Gacceitna, NO3BOJAIOWU Y-
TaHABAMBATE XOA JIEMEHTOB BOAHOrO Ganakca Ha MPOTAKEHHH Ter-
noro nepuojaa rojfa. Pacuerhl 1o paccMaTpHBAEMOl CXeMe MOTYT Bhi-
TONKATHCA MO JAeKaZaM M MecauaMm OTAGHLHBIX JET Kaw mpH HATHYHK
anHbIX HaGMIOeHMIt 32 CTOKOM PeK, TaK i MpH HX OTCYTCTBHH.

" B ocHOBY  PAccMaTpHBAEMOro  METOAA MOJOKCHO ypaBHeHHE
(1.3). ApTophl MeTOAa pa3AeAUIH B ITOM ypasHeHu CTOK Ha /Be
COCTABASIONULHE; TOBEPXHOCTHYIO Yn M TPYHTOBYIO Yy. Mamenenne sa-
nacop Baary na Bojgoc6ope U paccMarpupanoch HMH KaK pesyJibTaT
H3MeHeHu{t Baro3anacop B TPeX eMKOCTAX: B pycaosoit ceti ASp,
8 nouse AM u B rpyHToBbix Bofax ASy. Tak Kak AanHad pacuerHas
cxeMa GblIa MPEAoNeHa JUIsi TeIIoro mepuojia roia, Korja He mpo-
HCXOANT 3HAUHTENBHOTO MONOJHEHHs 3aNacos rpYHTOBLIX BOX, aBTOPBL
METONA MPHHSH, UTO 3aMachl NOA3EMHBIX BOA cpabaThBalOTCA TOMLKO

Ha CTOK, T. €.
(1.16)

—ASr - Yl"

BLuto TakKe MPHHATO, YTO H3MEHEHHE 3alacoB BJAArH B nouse AM
onpeensercs, Kak H B Cxeme ByAbiko, MO PasHOCTH HX 3HaYeHnil HA
~ KOHEIlL 1 HAyaJo pacyeTHOro HHTEPBAJIA ppemer, C y4eroM BBILIECKA-

sannoro ypasuenue (1.3) mpursia0 BHA

P=Yn+E+ASp+MK—M“- (‘-‘.7)
‘TlepexoAst OT CTOKA PEKH K MPHTOKY B PYC/IOBYIO CETh
an = Yn + ASp. (l. 18)
 OHM OKOHUATEJbHO MOJY I caeayloliee Bblpamenue:
] P=E+an+ MK'—'M“- (1‘19)

Hcnapenne E apropamy OLEHHBATOCH B 3aBHCHMOCTH OT MPOAYK-
THBHBIX 3aMACOB BJATH B TMOUBE H TeMAeparyphl BO3AyXa. YkasanHad
3apHCHMOCTD Gblia npejcrapiacHa B rpaduueckoii popme.

Ouenka NPHTOKa B PYyC/I0OBYI0 ceTb 3d MeCSUHBIE HHTEPBAJbI Bpe-
MeHH OCYIECTBASIACh AHO0 ¢ HCMO/IB3OBAHHEM AaHHBIX (PaAKTHYCCKHX
naGaionenii, MHG0 PacueTHHIM MyTeM B 32BHCHMOCTH OT NPOAYKTHE-
HOfl BAAKHOCTH NMOUBBL M PAIHOCTH CYMM aTMocepHBIX O0CajAKOB K
HCnapeHus.

POAYKTHBHbIE 3aMachl BAAri B MOYBE Ans  Jlekaj oueHHBaaNch
OAHNM H3 CJACAYIOULHX NPHEMOB:

1) aJs oceHHero nepHoia — Mo yPaBHEHHIO
CHEroTafiHMA NX NPHHHMAJH PABHBIMH 200 mM;

9) Ha HAYAJAO CHErOTAAHHSA STH 3aMackl NPHAAMATH PaBHBIMH OCEH-
HHM,
O6o06i1as H3NO0KEHHOE, OTMETHM, YTO METOL pacuyera BOAHOIO 6a-
Janca peunoro Gacceiina, npeioKeHubtii Kaannuieim MaxkapoBoi,
OCHOBBIBAGTCS HA ydeTe H3MEHEHHil 3anacos BJar HAa MOBEPXHOCTH
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BO,
ﬂ;lgggg’;:;, l:l H4CTHOCTH B PYCJOBOI CeTH, 1 Ha
npnpaaueumﬂ unpyt:_u;&;t;l:yornenbnux MEMEHTOB Gananca. Mmu rakk
' 'Y HCKIIOYeHD! | . it
(.Toxé H Iysn‘g‘euemm 34a1acoB NoA3eMHEIX 3011‘3 S DL
- 1. Auapesnos [3] paspa6ora, :
) Paooran merox pacuyer
B gumu grgaac::ﬁuoa NpH OTCYTCTBHM naul:mx 336:?:;: ror .
i JemMenTamn. B ero cxeme npeaycMarpuga et
L ch.rnoqeul;:e FPYHTOBOrO cTOKa nyrem pacm%nenf{mﬁ:
B e re'ua PACCMOTPEHHS H3MEHEHHHl 3amacon rﬂ el
Bole Maxapoao;’?) [régoaoro CTOKa, B COOTBETCTBHN ¢ "neg%'ng‘(osux
N oo apoRon ], ans Beero FO4a, KpoMe mepuonoB HuT: i
ek 3an:;c3::ar::on (Becna, ocenn). Jlas YKa3anubix ::;::g-
O/3eMHBIX :
Ga.n;)uca Lk D BOA ouennsaercs us ypasueuns
OUCHKA 3HaYeHuii n
Ccnapesus 3a
el Mecsaubl
Gopmyse (3.48), a aa 3HMHHE Mecnuu—noutpoTpel::;lJ?goﬂnelell(a .
. 1. Kyap-

MitHa [83];
BOZ0cGope Ha Komew pacyer-

IMINPHYCCKUX [0~

3) onpenen
CHHe 3anacos Bo
HOTo niTepBana no popmyae ok

Lt Rt et (1.20)

rae Sy u Sy — 3an
achl BOABI H
H KOHeIl Mecana. a BOL0CGOpe COOTBETCTREHNO Ha Hauajo
PH BBITIOJHEHHH pacye
TOB AHApesH
3anachl Bo, PEAHOB pexkoMenaye
Pae nﬁz'aélaﬁgﬁoggzgz] C H3MEPeHHBIMH 3anacan¥n7ncffg:;;::g:g;
. JBLUIHX 1OMOXKHTE
Ka3a JILHBIX
y HHBIX 3anacoB B saBHCHMOCTH OT ce3ona rosn};azf::’?ﬁnpasuocm

i . 3a navajo
H JIeTHEl Mexenn
bIX FOPH3OHTAX, ApeHHpyeMbix pexoﬁ’

’

pacuera Auapesinosn
NPHHUMA KOHe i
KOI'la 3amacel BOAKM B BOAOHOCH Sohona
MHHHMaJIbHBI,
IT
. xmezlix }?TJ(?’T%TBHH AGHHBIX HAOMIOACHUI 34 CTOKOM
cua-rpunaeu(.)rolonf:a' I'. B. Toputeeiita u W. P M‘ ;
) CTOMla CUHTad, ‘Y10 .
e y UTO, eclH  3anackl o
ope 'r?)ro ;:Lilo(;r} HAaUMEHbLLIYIO Baaroemkoets My, To B:eu:a:: S
nOBGPXIlOCT;I) . 1 HAaXOAATCS (B METPOBOM NOUBeHHOM coe S
» OHH HAYT Ha (opmup o
1POBANIC
CTaBaHHEM, YUHTBIBAEMbIM Kosd)(puuu'eu'romnlg’ RN

ITosepxuoc
) THBI ¢
HHeMm TOK B JaHHOM cayyae onpe

B COOTBETCTBHMK
asepa, asTop pac-

ACTSETCS BRIPaKe-
yﬂ=(sn+P‘E0—' M/)k'.

Mpn Sy + P—E, < M;, ouesunno, Y, = 0.

PH OTCyTCTB :
YTCTBHH JaHHBIX HaGJIoAeHnl anayenie I'PYHTOBOrO CToKa

(1.21)

0/l TIPOCauHBAHNE H3 METPOBOI TOAMLH NOYBOTPYHTOB B Goaee ray6o-
cHe cJou (i) TakiKe OLUEHHBACTCA METOAOM aHAIOrHH,

 Takum 06pa3oM, PaCUCTHbIC BBIPAXKEHHS MM OUCHKH MOBEPXHOCT-
| HOrO CTOKa M 3anaco Baarm B Oacceiiie Ha KOHEL pacyeTHOro me-

~ pHOJA NPHHHMAIOT CACAYIOLLHIT BHL:
4 Ya=(Sy+P—E—1— M)k
. SK=S"+P—E——1—Y".

(1.22)
(1.23)

Pacyer BoaHoro GajaHca 1Mo paccMOTPEHHON cxeme Auapenton
~ mamoctpuposan Ha mpumepe p. Tlosomern 3a ueTbipe rHapoJoOrite-
L:T'cxux roga (1952-53, 1953-54, 1954-55, 1955-56).
~ OTHOCHTEJABLHO cXeMbl AHJAPesSHOBA MOZKHO OTMETHTH CJEAYIOLIee:
1) B neit cunresuposanst nien M. H. Byauko [21] u A. H. By-
aparopckoro [19] — B oGaacti pacuera HCrapsieMOCTH, I'. TI. Kaau-

[67] — 06 HCKMOUEHHH H3 PACCMOTPEHHSA B YCTOHUHBBIE MEXKEH-
FPYHTOBBIX BOA M [PYHTOBOrO

-
+

~ HHHA
© HBIC NCPHOAB M3MEHCHHIT 3anacos
- croka, ToputBeiita, Masepa [147] u K. M. Xapuenko [3] —oG yuere
B Qopmyae uCnapeHnsi TEKYWHX OCAJKOB, a Takke aKKyMyJALHi—
éxosq)qmunem'om orcraBanns croka; Topurseiita, Masepa [147] u
‘Tiopka [148] — 0 HEOGXOAMMOCTH OUEHKI MPOCAUMBANMSA I 130LITKOB
Baaru B Gacceiine;
2) aBTOp CXeMbl 00paTHJ BHHMAHHE HA BOSMOMKHOCTL €€ HCMOJbL:
S0BAHHA NpH M3MCHEHHBIX JACATENLHOCTBIO UeJI0BeKa (H3NKO-reorpa-
9' (puuecKux yCaOBHAX.
Vkasauuas pacuerHasi cxema, Kak # cxema Kaamnuua, e nouy-
§ yuaa WHpoKoro pacrnpocrpanenus. [To MHEHHIO aBTOpa CXCMBI, OHa
 MOJKeT ObiTh HCMOJB30BAHA «. . .JHIUbL B IEJAX HCCICA0BaHHA 3AKOHO-
&-‘Mepnom‘eﬁ (GOPMHPOBAHHS PEYHOTO CTOKA H B OTACAbHBIX CJyuasX
- npy (pH3HKO-reorpaduUeCcKHX YCAOBHAX, 3HAUHTC/LHO H3MEHEHHBIX
& {H.llll HaMeuaeMblX K H3MEHEHHIO) MO CPaBHEHHIO C MPHPOAHBIMH>

3]
M. M. JIssoBuy [88] mpeanoxua cHCTEMy CAEAYIOUMX YPaBHEHH,
| jaweUMX NpHMEHEHHe MpH BOAHOGANAHCOBBIX mMecacposanusax M-

-

~ cruryra reorpadpun AH CCCP:

# P=Yu+Yo+E; (1.24).
& W=P—VYg (1.25)
i K=Y /W; (1.26)
i' Kg=E|IW, (1.27)

np
.

rne W — Banopoe ypaamuenue teppuropun; Kp n Kg — coorserct-
BeHHO KOI(G(PHUMEHTH TMHTAHUS PEK MOA3EMHBIMH BOJAAMH H HCmape-

anst. Ocranbbie 0603HAYCHHA NPEKHHE.

Ypasuene (1.24) aunajorHYHO YPABHEHHIO CPEIHEr0 MHOrOJET-
wero poauoro Gamanca (1.1). IMpu pacusenenun obuiero cToKa Ha mo-
BEPXHOCTHBIl M MOA3EMHBI ypaBHeHHE (1.24) noaHOCTBIO cOBnajaaer
¢ ypasuennem I'. H. Boicoukoro [115]. Tepmun «pazoBoe yBJAajHe-
Hite», HenoapayeMmbiit JIbBoBuueMm, HeaAb3d NPUIHATL yAa4HBIM, Ha
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e c”'r:g;f'mi%?lo n°658"‘”“ sunvanue T. P, [Onycos [81]

TEPMHH JHIER (pH3NYecKor Kysun, xotopsie ormesam, uro stom

SEMHEIMH BOXaM €croro embicaa, Kosdpuunenr nm'am’m e aTor

Kaer duamteck » BBedennslii JIbBoBHueM, He B nmoamoi Mep K Nnoj-

TPaLHOHHOE nmye;?u CYILHOCTL 1aHHOTO SIBJICHHS, NOCKONBLKY ‘;le AL

CTBOM BOJbI, KOTO '€ TPYHTOBHX BOA 06yc/0BIHBaeTCH Tem xl;?umb-

NOBEPXHOCTHBII uggeﬂ(z%;a;&c:e nocae pacxorobamns ocaakon H.:lea;

»

Borgyugaxs Gaccefina. H TIONOJIHEHHEe 3aMacoB BJaru B Ioy-
: |+ DYAaBKo [22] paspag

CYHOT! padoran cxemy pacuer

%H Angup?ceceﬁ"a NPHMEHHTETbHO K vcﬁog;m.\l Ee'j.%‘“m Gananca

HOTO Gacce%;:’au"lf:"g:n:%‘raBnenne 06UIero BOAHOrO gg’;:ﬁ(c)g Cpcéf:.
: HC 2

HOJi — 1 B KauecTse ABYX  30H — MOBEPXHOCTHOMN N

Su+P—Y —E=S,, (1.28)

rae Sy u Sx— Baa
uor% o er:z:'r‘l.acu BOA0OCGOpa Ha Hauano W Komell pacyer-
OTJIHY

)2 Gac}éeeﬂ?fe _o%m;npmmroro NOHATHA — H3MEHEHHe 3amaco
e B.ny 4BKO BB€J HOBBI repmm-——xovnnexcumg
o T STarosanacoa B Gacceiine na mauano }nnpono
o TR, paSHOCT}:!M NIOKa3aTe/eM NOHHMAETCS Beanuynna onm-
e (baxThyecknx smauennit croka n TaK lli)::
sl 338"3’“0 bH?X SHAUCHUIL», ONpPENCNCHHBIX ¢ NOMOLIBIO
S e Hcmi PaBHOOGECTeUeHHBIX 3HAYCHHIT CTOKA or
L T pS HMAeTCs, YUTO MEeXKAY 3HAYCHHSIMH YPOBH

a0 Sy i Koneu Sy roga CYIIeCTBYeT pasencm’:)ma-

Su n== sx (I=1) “29)

H
sx(l)=s,,u_|),

rie I/ll ;anzmep %?cqemoro nepuoaa.
HI
s (1928)xexaKszcz};ﬁggﬁ:rgmecxuﬁ FOL HM omnpejesserca Ha ypas
'lmﬂfl e ugen. Uunexcom P oGo3Havena meJy-
Js8 Mecs :

L :;zuxfmn:psanon BPEMEHH NOoJyueHHas rojonas cym
o ucnapenup CNPeACNSCTCA B COOTBETCTBHH ¢ BHYT u¥o i

#l, NPCIABAPHTEILHO YCTAHOBACHHBIM 110 rgaQ)l;ul?):

I1. C. Kysu
o Ha [79]. K noayy
. EHHBI
Herto E npuGapasiores y M SHAYCHHAM MECSUHOTO HemapeHus

Enn
T n;zg:::ﬂgg:eu onpexeasercs nenapenne 6pyrro
He BOAH B nousy i onpeneasiercs .Bynanxo no ypan

HEeHHIO
l=P—Yn—En_"ASn, (1.3])

rae Yp—

peHHen aagg;;?:::;;na;ag&c:;snﬁlomasu peunoro croka; Ep— ncna
BHOCTEIO R X

YPOBHS BJarosanacos TIOBEPXHOCTHO N 3°HHOCMIKOB. gl U

20

(1.30)

3J0KEeHHAA CXeMa COCTABJEHHs BOAHOro Gajnanca IpoHiiocTpi-
a Byaasko Ha npuMepe psija Gacceiinos pex Benopycckoit CCP.
PACCMOTpPCHHS YKA3aHHOi CXEMBI CJELyer, uTo Ansl ee HCHOAB30-
HA 33 OT/Je/bHbie MHTEPBaJbl BPeMEHH HEOGXOMMMbI AaHHEIC MO
anKkaM 1l CTOKY 3a psa npouuibix ger. ITo ykasanHbiM JaHHHM HE-
JAHMO TMOCTPOHTH «HOPMaJbHBIC 3aBHCHMOCTH» CTOKA OT OCA/KOB.
Cnoab3yst yKasaHuble 3aBHCHMOCTH, @ TaKKe daxkTHUECKHE JAHHBIE
0 CTOKY, C/elyeT ONpelejHTh YPOBEHb BJAro3anacos Ha HAualo

POJOrHYECKOTO roAa.
~ Kak n3BecTHO, 3aBHCHMOCTH pasnooGecneyenbX  BeJAHUHH 0CO-
Gento 5DMEKTHBHB, €CAH MEXKJY CaMHMH NePeMEHHBIMH CYLIECTBYET
TecHas KOppeJsUHOHHAs CBA3b. O. M. Oapsnekonon [99] Guio noka-
34110, UTO A/ YBJAKHEHHBIX TEPPHUTOPHIl MEHKY CTOKOM H OCAAKAMH
CyUICCTBYET TeCHash KOPPEJsUHOHHAA CBA3D. YKaszaunas CBf3b CYULECT-
ByeT AA5 PedHbiX 6accefinoB, PAaCNOJOKEHHLIX Ha TeppHTOPHH Beano-
pycckoit CCP, npuMeHHTENLHO K KOTOpPOIT Obliil OLEHEHbI I'. By-
JABKO 9JeMeHTH BoAHAro Gananca. Jlas 3acymlAHBEIX paiioHoB CBA3L
MeKAY OCaAKaMH H CTOKOM €aa60 BbHIpAKEHA H3-33 pacxojoBaHis
‘3HAUNTEABLHOMN YaCTH OCA/JKOB Ha HCMapeHHe.

. 3acayxupaer BHHMaHHA HCNOJb3OBaHHE aBTOPOM rpauKoB
H. C. Kyauna st OLEHKH BHYTPHIO0BOr0 PaCnpeicaChis HCnapenus.
Tpacpmkn I1. C. Kysuna, no MHEHHIO B. I'. Auapesnosa [3], xopouio
OTPAKAIOT BHA 3aBHCHMOCTH HCNApeHHsi OT AedHIHTa BJIAXKHOCTH
- Boaayxa. BosmoxHble OLIHOKH B OlCHKE BHYTPHIO/LOBOrO X0Ja Hcna-
_penns no 3THM rpaduKkam H3-3a Heyuera NONPaBOK K OCajikam, Mo-
BHAMMOMY, He3HauHTeJbHB. B CBA3N C yKasaHHBLIM NpeaCTaBIsgeTcs,
" yto nepectpoiika rpapuKkon Kyausa 1o HOBBIM JaHHBIM 00 OCaiKaxX

" MoxkeT GuiTh BeChMa M0JE3HOM.
- Cxema BynaBko He npeiycMaTpHB
Aanpblx HaOJOJIeNHit 32 OCHOBHBLIMH
ramu Gasanca: 3anacaMm BOAB B 03epaX, 6oaoTax,
_cHere, NOUBe, BOJOHOCHBIX C/IOfX.
B 1974 r. IOHECKO ony6aukosano Mexaynapoanoe pyKOBOA:

* oTBO 10 WCCJeioBaHusiM M nmpakTuke («Meroanl pacuera BO/AHBIX Ga-
nancos») [93], B KOTOpOM B anaunTeBHON Mepe 06061en MUpOBOi
ONEIT COCTABJICHHS BOAHBIX 6aJaHCOB PEUHBIX HacceitHoB.
3a pyGeoM B Tocuienee JCCATHACTHE npH pacuerax BoaHblx Ga-
. 1aHCOB B OCHOBHOM MCMOJB3YIOTCS JHOO CXEMBI Tiopka, Topurseiita
§ Mazepa u ux Moaupukaumn (¢ OLEHKOI! HCHapeHus 1o MEeTOLY

" X, JI. ITenmana), An60 cXeMbl COBETCKHX aBTOPOB, H3JIOJKEHHbIC B pa-
Gorax M. M. JluBosHua [88] u B MeroAuueckHx YyKasaHHAX

[92].

Cxema Tiopka aas pacuera Boamoro Ganauca B JHAYHTENHHON
MCpe ONHpaercsi Ha €ro METOMHKY OUCHKH HCTapenis (cm. raasy 3).
Dra cxema WMPOKO pacrnpocTpanera Bo Ppanunn [6, 148].

Paccuntannsie no dopmyde Tiopka MecsiuHbie H ToJ0Bbie CyMMbI
HCMapenysi KOPPeKTHPYIOTCA MyTeM BBEACHH:A ko3 puiuenTa, pas-
HOrO OTHOMICHHIO PA3HOCTH TOAOBHIX OCAAKOB M CTOKA K FO/IOBO
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aeT HCMOJb30BaHHA MacCOBbIX
AKKYMYJIANHOHHBIMH  SJICMCH-
PYCJOBOl CETH,




cymme ucnapenns, Mecaunble CyMMBl  0CaAKOB P COMOCTABAAIOTCS
¢ OTKOPPEKTHPOBAHHBIMH 3HAUCHHAMH Henapenus £,

[Ipy P>E npHHHMAETCH, 4YTO BJAXKHOCTH NOYBHI COOTBETCTBYET
HaHMeHbLUIeH BJATOEMKOCTH, @ PasHOCTh OCAaAKOB H OTKOPPEKTHPOBaH-
HOro Hcnapenus, no TIOPKY, COOTBETCTBYET 3HAYCHHIO MPOCAYHBAHHS:

i b=k (1.32)

Ilpy P<<E nns Kaxporo MecAua Beiuicasercs pasuocrs (E—P)
H 3aTeM MOCJAE/I0BATE/IbHO CYMMHDPYIOTCS NOJIYUEHHBIC 3HAYCHHSA, T. €.
OneHHBaercs AeGUUUT BJAANKHOCTH TNMOYBEI A | €ro Hapacramouias
cymMMa A0 HauMeHblieli BaaroeMkocTH. Tak Kak ocenbio Hcnapenue
pesko ymenburaercst u pasuocts (P—E) cranosutcst Goapiue HyJs,
TO HAYHHAETCH HAKOMJIEHHE BJarn B GaccefiHe; MPOHCXOAHT CHHIKCHHE
gedpuunra A na anavenne (P—E),

B tom mecsue, B KOTOPOM HAKOMJIEHHE BJArH MPEBBICHT AeduuuT,
no Tiopky, cHoBa BO30GHOBJAETCA MNpolecc npocaunsauus. B arom
cayvae npocauynBanue onpegenserca no popmyde

i=P—FE —A. (1.33)
B nocieayiomye mecsaust npu A=0 npocayuBanne BHOBbL Gyzer
onpeienatbcs Beipaxenuem (1.32). n

Mamenenne 3anacos BoAbl HA pojocGope, coryiacHo Tiopky, yera-

HaBJHBAETCA MO Pa3HOCTH JEMEHTOB NMpocauHpanus { u croka Y, T. e.

AS=i—Y. (1.34)

Ykasanuyio pasuocth TIOPK OTHOCHT K H3MEHEHHSM 3aMacoB rpyH-
TOBBIX BOA, OTHOCHTEJBHO PAaCcCMATPHBAEMOIl CXEeMBI BBICKAXKEM P
3aMevanui.

1. Ypasuenne Boauoro Gasanca Tiopka OCHOBBIBAGTCH HA JAAHHBIX
H3MEPEHHIT JIHWIbL JABYX OCHOBHBIX 3JeMeHTOB OaJsiaHca: OCajAKOB H
CTOKA; TPETHil 3JEMEHT — Henapenue — onpepensercs pacuerom. Oc-
TaJLHbIC 3JIeMEeHTHl 6asianca OTACJNbHO HE ONpeelisioTes.

2. Mamenenust 3anacos BOJAb Ha BojocGope, onpeaesseMbie Mo
Boipaxkennio (1.34), npeacrapasior co6oii B AefiCTBHTEILHOCTH OOLLHE
H3MEHEeHHA 3anacos Bjary B GacceifHe, a He TOJBKO H3MCHECHHA TPyH-
TOBBIX BOJ, Kak Hetouuo nojarana Tiopk. ’

3. [Mpocaunpanne u geHuUHT NOUBCHHON Baard ouexnpaiores Top-
KOM HE NO JAaHHBLIM H3MEpPeHHil BJAXKHOCTH MOYBBI, @ PACYCTHHIM Ty-
TEM, YTO CYUIECTBCHHO CHHJKAET TOUHOCTH BOJAHOGAJAHCOBHIX pacue-
TOB,

Hcnoanzopanne cxembl Tiopka Ha npakTHKe CBf3aHO ¢ PAAOM
TPYJAHOCTEl B OLEHKE MapamMerpoB, HEOOXOAHMBIX /IS pacuera Hcra-
peHHsl B PasiHYHLIX NPUPOAHBIX yesoBHAX. C noMoulbio 9TOH CXeMbl
HEBO3MOXKHO MPOCAEANTH AHHAMHKY HAKOMJIEHHS H CpaGOTKH Biaru
B peunHoM GacceiiHe: mouBax, rPYHTOBBIX BOAAX, O3epax, BOAOXpaHI-
Jauutax, 60J0Tax, pycJaoBoi CeTH u T. A.

Cxema Topurseitta 1 Masepa npumensiercs 8 Menanun, CHIA u
pate crpan Adpuxn. OHa nMo3BoASET paccMaTpHBaTh BOAHBIK Ganauc
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YHOIO facceiina 1no MecauHbIM nuTeppanam BpeMg!m ";’:gml;élnﬂoﬁ.
¢pejiHero MHOrOJEeTHEero nepuoaa. JLast pacueTon HEO XO,'(l)CT“ goqnu
raTh AaHHBIMH 006 ocaakax " HauMeHbluer s:naroeMK il n(;
4 '-POMe TOrO, AJ8 OUEHKH HenapaeMocTH HEOOXOAHMBL CBE)

ALY METEOPOJOrHYECKHX SJIEMEHTOB (cm. raasy 3). Ilo wmeroiy
‘Topurseiita 4 Masepa OueHHBACTCI:
MIMT BJIArH
o d=E,— E; (1.35)

2) sanachl Bjard B noube M; Ha KOHEl pacueTHOro HHrepBajad
Mi=M;_ +P—E< My, (1.36)

"ne M., — BA@KHOCTb B TOYBE HA HAuaJI0 nntepsaaa; My — Han-
| MeHblIAg BJAArOEMKOCTb 1104BbI, NpHHHMAEMAdR paguoit 300 MM B M€

WY
- 3) u3OBLITOK BJAArH b

b= P — (Eo+ My — Mi_) >0; (1.37)

4) crok Y e

’
Y =(b+Vioi— Mi-) k',
rae Vi-, — 3anac sjard B Gacceiine 3a NpeAUIECTBYIOLHN HHTEPBAI
"'-npememi; kR’ — ko3 PuUHEHT OTCTABAHHA, YUHTBIBAIOLLHIL, noqmueu:olz
ABTOPOB CXeMbl, AKKyMyJ/Hpylollee pansHRe BojocOopa. gcén.o
_gnavenne Kosduimenta k' apTopamiu npunnMaercs paBubiM 0,05 ¢
~ 5) samac BJarn Ha pojoc6ope HA KOHelW HHTepBaja  MNp
k'=05. 3 : i
s O;lmm H3 CYLIECTBEHHBIX HEAOCTAaTKOB JdHHOM CXEMBI (.ocraxme"
HHs BOAHOrO GajaHca peuHoro Gacceiina siBaseTcs He yuer as-rop:;w
BO3MOJKHOCTH HCMOJL30BaNUA B pacuerax JaHHbIX n?);g:‘;‘éiﬂ(\?inonx
' aru B noyBe u B > .
- JIOJICHHUIT 32 CTOKOM, 3anacaMu Bi :
' Ilp?rum CYLIECTBEHHBIM HEA0CTATKOM ABJAfETCH TNPHHATHE noc;rqc))(g::_
HOTO 3HAUCHHA HAMMEHbLIEH Bﬂargeg;mozm (300 MMn/Sieenc)Zc::a:guaalor
B k' =0,5). ABTOpHl He )
" jMeHTa OTCTaBaHus CTOKa ( B ot
: anacoB BJ&rH B OTAE/NLHBIX €M
 DaslebHOTO yuera H3MeHeHHil 3 :
.cgacceﬁﬂa——nyc;nouocuux ca05X, 03epax, sono.\pammuuxax.”60no1'a:-,
PYCJIOBOI_CETH. CToK He ToApasiensercsi Ha NOBEPXHOCTHEIN 1;632'“8
roBbii. Cxema He MO3BOJIAeT PACKPHITh JIMHAMHKY  BJAaro
1 iiHa.
MECLY OTAebHBIMI 30HaMu GaccenH ¥
Pnaycc.\toTpeuue HAVYHBIX  OCHOB  OT@UECTBEHHbIX H 3apy6c,m;:l;(
. METOJOB pacuera BOAMbIX (aNaHCOB PEUHBIX GacceiHoB noxaauno a'
YTO 0 MOCJENHEr0 BPEMEHH BHEAPCHHE BOAHO0AJIaHCOBOTO MET ;:‘-
JicCJeOBAHMiT B NPAKTHKY FHAPOJOrHYECKHX jecaeAOBanil CAepK
BAJNOCH HEAOCTATOUHON TOYHOCTBIO M/ MOJIHBEIM OTcchr‘gueML nsxme“p::x
HUil TI0 OT/EJbHBIM COCTABJIAIOUAM BOLHOTO Gananca, Yacrth u3
HeMaMH.
O06BIYHO ONpeaednaach KOCBEHHBIMH NP i ;
Honuﬁpa'ran B PasBUTHH BOAHOOAJAHCOBLIX uccnenosanuu6 h::la"
yascs B 1966 r., koria no HHALHATHBE I'TU B nawei cwpa6ne Souan
~ pa3sBepHYTH MACCOBHIE PACUEThl BOJIHBIX Oajancos peunbix Oac
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32 KOPOTKHE HHTCPBAJLI BPEMCHH OTACJABLHBIX JeT (Mecsll, ce3oH, roa),
ocHopanuble Ha Aauublx nabmogenuit YITKC Tockomruapomera sa
BCEMH OCHOBHBIMH 3JEMEHTaAMH BOAHOTO Gasauca. DTH pacyersl BH-
NOJHAMNCH HA €AHHON METOAHUYECKOI OCHOBE, M3J0XKeHHOoN B Metoan-
yeckux ykasanuax Ne 73 [92]. HakomieHHBiil MeTOAMYECKHH ONBIT U
pPe3ayJbTaThl pacyeToB BOAHBIX 0anaHcoB peuHblx GacceiiHOB OBUIK
ob6obwmenst B. M. Babkunbiv n A, I1. BoukosbiM npu uaganun Mero-
Juueckux ykasauuit Ne 89 [92]. OrtuMmu ykasanuaMH npeAycMOTpeH
pacuer BOAHBLIX 0GaJaHCOB pe4HbIX OacceiiHOB 3a CJACAYIOUIHE HHTEp-
BaJbl BPEMEHH: JleKaja, MECsll, MeXeHb, N0JOBOALE, NMABOJAKH, KaJeH-
AapHblit u ruApodoruuecknit roasl. Iloj ruaposornyeckuM rogom mo-
HHMAaeTCsi MepHOJ] BPEMEHH, B TEUEHHE KOTOPOro OCYMECTBIAACTCA IHKIT
HAKOINIEHHS — PacXoAOBaHHA BJarH B peuHoM Oacceiine, [lara ua-
YaJia CHAPOJIOTHYECKOrO rofa HA3HAYAeTCH HCXOAA N3 CJACAYIOULEro
COOTHOIMECHHS /IJ1F OZIHOTO H3 OCEHHUX MECHLEB:

Py > (Y 4+ E). (1.39)

Cornacio Meroauuyeckum ykasauusm Ne 89, B 3aBHCHMOCTH OT
HaJIHUHA HCXOAHBIX AAHHBIX H NEJei HCCICROBAHHS PACYET BOXHLIX
0asancos peuHblX GacceifHOB PEKOMEHAYeTCs BBLINOJNHATL MO OXHOMY
H3 JIBYX ypaBHCHHIT:

1) neranbHoe ypaBHEHHE

AS'=P —(Yo+Y)—Ye+Ys—E—AS. — AS;, — ASg —
—AS; —AM — AU; (1.40)
2) npubauiKeHHOE YpaBHECHHE
AS=P—(y"+yr)—Y“+Y5'—E—Asc—Asos—ASG- (l'4l)

rae P, —ocaakn, OTKOPPEKTHPOBAHHLIC BCeMH monpaskamu; P —
0CaJIKH ¢ MNONpaBKoil TOJBKO Ha cMauusBanue; Yy, Yy — coorBercr-
BEHHO MOBEPXHOCTHAS H MNOA3EMHAs COCTABJAIOLIHE PEYHOro CTOKA;
Yo — Bogo3zaGop u3 pycna pekn H nepebGpocka Boj B cocegune bGac-
ceiinbl; Yp— cOpoCchl HCMOJIL30BAHHLIX BOJA M InepeGpocka BOA H3 CO-
ceannx Oacceiinos; £ — obllee HenmapeHne ¢ BoaocHOpPa 3a BHIYETOM
KoujeHcauun; AS — npuG/JnKeHHOe 3HAYCHHE CYMMApPHOro H3MEHECHHS
3aMacoB BJArn B octaabHeix (noMmmo ciera ASg, 03ep, BoAOXpaH-
auug ASq; u Gosor ASp) emkoeTsiX peunnix GacceitnoB  (mouse AM,

BOJIOHOCHBIX caosXx AU, pycaosoit cern ASp, B c/ioe MOYBOIPYHTOB,

PACMONOKEHHOM HHXKe BEPXHEr0 METPOBOro ¢JIOf /0 YPOBHA FPYHTO-
BHIX BOJA, B IPYHTAaxX BOJAOYMOPOB, a TaKiKe 3HAYCHHE BO3IMOXKHOTO
Noj3eMHOro Bojgoo6MeHa); AS’ — cymMmapHOe H3MEHEHHE HeYUTEHHbLIX
B ypasnenuu (1.40) sanacos Baaru B Gacceiine.

¥Ypasuenne (1.40) aas ouenxyu BoAHOro GajaHca Majablx Boaoc6O-
POB JIOMOJIHSICTCS 3/7eMEHTOM Yy, npeicraBasiomum col6oii uacth
CTOKA, HE APCHHPYEMOro AaHHBIM BOAOTOKOM. 3HAUCHHE paccMartpH-
BAEMOro 3JIEMEHTa OmnpejlesseTcsi MO PasHOCTH MEKAY CTOKOM pEeKH,
NOJHOCTBIO APECHHPYIOLLEH NOA3eMHbBIE BOALI CBOero Gacceiina, MpHHH-
MaeMoro 3a aHajor, H CTOKOM AaHHOrO MaJoro BoxocOopd.
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Ypasuenne (1.40) pexoMemayercs HCNOJb30BaTH NpH pacueTax

HOro Gasauca Tex BOA0CGOPOB, B npejenax KOTOPHIX MMEETCsi A0-

ATOYHOE YHC/JI0 NYHKTOB HaOMIOACHHIT 3a €ro sJeMeHramil,

B nacrosiuiee Bpems HaJOKenHbli MeToA mcnoabsyercs B YTKC

PH COCTaBJIEHHH BOAHBIX GajaHCcoB peuHbix Gacceiinon. Jlis nosbiue-
onepaTuBHOCTH pacuetos B I'I'M paspaGoransl ux aaroputs u

porpammbl. Ilpu paspaGorke aaropuTMOB M NPOrpaMM yuTeHBl CJe-

AyloulHe 0COGEHHOCTH, NPHCYIHE pacyeTaM BOAHBIX 6aJaHCOB PeuHBLIX

Gacceiinos [92]:

- 1) BO3MOMKHOCTL BBIPAXKEHHSI CTPYKTYpPHI BOAHOro Gajanca nocpea-

CTBOM CHCTEMbI MaTpHL;

~ 2) BoamoxHOCTh BBOAA B IBM, omepauuu n

DOJILIINX MAaCCHBOB HCXOJHON HHpOpMaIHK;

 3) OTHOCHTEJbHAs HECJ0KHOCTh NPOH3BOAHMEIX

priepaLuii;

~ 4) BO3MOMKHOCTb OTPAHHUEHHS NOJYYAEMBIX PE3yJbTATOB TPeMs-

HETHIPbMS HHDpaMu; :

5) BO3MOZKHOCTL pacu/ieHenHs NporpaMM (pewaemoit 3ajaun) Ha

MaJo3aBHCHMBIE HAH He3aBHCHMBlE 6J0KH (MOANPOrpaMMbi).

ITporpammel cocrasiens Ha sssike POPTPAH,

BbIBOJla Ha nevarth

ajare6panyecKux

g

I'nasa 2
B3AHMOCBS3b BOJITHOI'O U TEMJIOBOIO BAJIAHCOB

HpuxKyuieit cuaoii KpyroBopota BOAb HA 3eMue ABAAETCS TPHTOK
COJIHEUHON pajualli K 3eMHOH MOBEPXHOCTH. dHepreTHueckuil dak-
TOP PAacCMaTPHBAETCS B KauecTse MEPBHYHOTO (HAKTOPa MPHPOAHBIX
POLECCOB, NOITOMY HAuaJAbHLIM 3BEHOM KDPYroBOPOTa BOABI CJeAyeT
CYHTATL HCMApeHHe BJATH C OKeaHOB, MOPEil i MOBEPXHOCTH CYIIH.
TIpHMEHHTEALHO K NMOBEPXHOCTH CYUIH COOTHOLIGHHE MEXAy pas-
JIHYHBIMH TENJIOBLIMH NOTOKAMH MOXKeT GBbITh TNPEACTAaBICHO B BHAE
CJICLYIONIero ypaBHeHus Teniosoro Gaaaunca:

R=LE+T+B, @.1)

‘rae R — paauannonnnii Gananc; E — HCNAapeHHe 3a BEIYETOM KOH/IeH-
cauny; L — yneavuas rtemora ncnapenusi (LE — 3atpara temaa na
- Henapenue); T — 1ypOysientHblii  TenJI00GMEH  MOBEPXHOCTH CyLIH
€ armocepoit; B — o6MeH TEMIOM ¢ HHKEeNeHAUHNMH CJAOSAMH.
CpefHe COOTHOMICHHSI MEXKAY OTACAbHBIMH IJEMEHTAMH TelJo-
BOro GajiaHca B PaBHHHHON 4acTH MOBEPXHOCTH CYIUH MPEACTABJICHb!
B Tabu. 1.

B ypaBuenun (2.1) se yuHTHIBAIOTCH HEKOTOpPHIE MOTOKH Temjia
(3aTparthl Tenja Ha GHOXHMHUYECKHE TNpPOLECCH, Mepexoa  TenJoBoil
SHEPrHH B MEXAHHYECKYIO, MOIVIOLICHHE H  BbULCJCHHE Tenjla B Npo-
€cce XO3ANCTBEHHON AeATELHOCTH HeJOBEKa H ApP.), SHAUCHHA KOTO-
bIX MaJbl 1O CPaBHEHHIO C OCHOBHBIMH 39JIEMEHTAMH TEMJIOBOTO
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TaGauua 1

Tensosoit Gananc nosepxuocti cymw, JK/(m*-ron)

Sacsment Tengonoro Gananca JaeMment Tenjonoro Ganauca
Ilupora 2 e z Inpora 7 e =
1,7 10—20 30,6 18,9 11,7
6{7)0—_65?)5c xgig 32175 3.0 | 20-30 20,3 | IL7 | 7.6
5040 18,9 10,5 8,4 30—40 26.9 12,2 13,
4030 25,1 9,6 15,56 4050 17,2 9,2 8,0
3020 29,0 8,0 21,0 50—60 13,0 9,2 gg
20—-10 29,8 13,4 16,4 Best eyma 20,5 11,3 %
100 30,2 23,9 6,3
0—-10°10 30,2 25,6 4,6

TMpusmeuanne Jas CPeAHEro MHOrOJCTHEro rofoBOro nepuoAa obMer Ten-
JI0M ¢ HHKEAEHKAUMMH CAOAMH HPUHIMACTCH PABHBIM HYJH.

Gasanca. B COOTBETCTBHH CO C/AOKHBUIENCS NMPaKTHKOR pequyuna R
NPHHUMAETCA MOJOKHTEJNbHON, KOrla OHa  XapaKTepH3yer npm;o:
TenJa K MOBEPXHOCTH CYLIH, & BEJHYHHEI LE, TuB —PKorna OHH s
PAKTEPH3YIOT PACXOJ TeM/a OT 3eMHOI MOBEPXHOCTH. anuaunor:uxo-
Gananc R papHsieTCst PasHOCTH MOIVIOUEHHOM MOBEPXHOCTLIO Cyuy
POTKOBOJIHOBOM paanauu H 3GOEKTHBHOrO H3Ay4eHIA:

R=Q+qg (1l —a)—1, (22)

— CyMMBI MPAMOil W PACCESHHON pPaJAHAUHH MPH CperHei
:Sleﬁ ?le;;ugna C):)Guaqlucgcru; o ——panbﬁe:a(:l y(ql;(;&:{q;(bnuueur OTpaKeHH
wu); [ — apdexTuBHoe )
nos&pp::*eo;;u gillpen)é.nemm(bq:rmenbuux COCTABJSAIONLHX ypasnen;;i’f
(2.1) n (2.2) npuMeHHTEJIbHO K PABHHHHBIM YCJIOBHAM xgpomé) u:l
CTHBL M HX PACCMOTpPEHHE HE BXOAHT B 3a1auy Hacrosiled pa o; S
JIns ropHbIX paifoOHOB BONMPOCH METOAHKH OUEHKH OTAE/BLHDI &
CTABJSIOINX YPABHEHHs Tenjosoro GajaHca M3yueHbl BecbMa c¢aabo.
70 CBA3AHO C TEM, YTO B ropax YCJOBH TEIJOOOMEHa HAMHOrO
cJOJKHee, YeM HA pPaBHHHE BCJIEACTBHE 0COGEHHOCTE! ropHOro pe.nbeq)a-.
McesieloBaHuAMH MOCAeAHNX JeT ycrauosaeno [14, 39], uto 3Ha-
yeHHsi paiHaunoHHoro GajJaHca B ropax yMmeHbUIaloTes ¢ nospacm.
HHEM BHICOTHI MECTHOCTH M3-3a GoJiee GLICTPOro pocra anbL6eno " 3
(DEKTHBHOTO H3AYHCHHS MO CPABHEHHIO C CYMMApPHOH painauied ':ﬁ
BBIcOTAX, npesbiaionmx 500—600 M waa yp. M. B 10 xe spema :;Hu
yeHnsi R B 3HAUNTENLHOH Mepe 3aBHCAT OT SKCHO3HIHH H KPYTH3H
CKMI)(%OJ:;uecTao Tensa, 3atpaynBaeMoe Ha HCMapeHHe B rOpHLIX pai-
onax LE, rakke cyuiecTBeHHBIM 06pa3oM H3MEHACTCHA B 3ali_;11cumo§1'n
OT BBICOTHI MECTHOCTH, OPHEHTALHH H KPYTH3HBl CKJOHOB, H1OAPOOHO
9TH BOMPOCH! PACCMOTPEHbL B raase 5.
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OTHOCHTEILHO XapaKTepa H3MeHeHHs TYPOYJICHTHOrO  Tem1006-
MeHa noAcTHAaloleli noBepxHocTH ¢ atMocdepoil B ropax OjAHO3Ha4-
HOTO OTBeTa He nmoayueno. Psitom astopos [14, 28] ormeuaerca Ten-
AEHLISE NOHHKCHHS TOAOBBIX 3nauenuit 7 ¢ BO3PACTAHHEM BBICOTHI
MecthoerH. Ecth u nporuBonosoxusie cyxaenns [117, 129]. 310 cBa-
84HO OTYACTH C PAINHYNEM BHIGPAHHBIX A8 HCCACAOBAHHI rOPHBIX
TEPPHTOPHIT B OTHOMICHHH KPYTH3HBI CKJIOHOB, HX SKCHOSHILMHN, CTENCHH
- 3AKPBITOCTH [OPH3OHTA, MOSTOMY. MPH pacueTax TypOyJeHTHOro Ten-
J006MEHA B ropax AOJKHBL YYHTBIBATHCS KAaK BHICOTHOE MOJOMKEHHE
TEPPUTOPHH, TAK H oporpaduueckue ocoGEHHOCTH MECTHOCTH.

Onpenenenne temioobMena ¢ rpyntom B B FOPHBIX YCJIOBHAX —
- BecbMa CJI0XKHAS 3aj1avya, DKCMEePHMEHTANLHBLIX AAHHBIX O 3HAYCHHAX

ITOr0 3JEMCHTA IS PA3JHYHBIX NOACTHJAIOUIMX MOBEPXHOCTEH B ro-
pax (ayrosbie CKJIOHBI, CKaJbl, OCBIA M T. A.) KpaiiHe MaJjo, a cyle-
~ CTBYIOLLHE MaJIOYHCJCHHBIE pacCYHTAHHBIE  JaHHBIC TEmI00OMEeHA
C IPYHTOM B ropHbiX paHoHaxX noJy4yeHbl, Kak MPaBHaO, ¢ HCMOJBL3O-
BaHHEM METOANK, paspaGoTaHHLIX VIS PAaBHHHHBIX YCAOBHIL

2.1. COBMECTHOE PEWUEHHE YPABHEHHA BOJHOrO
H TEIJIOBOT'O BAJIAHCOB :

Mo mnacrosilero BpeMenH NPy BoAHOGANAHCOBBLIX pacyeTax B GoJb-
IIHHCTBE C/y4aeB HCNOJIb3YeTes KJAacCHueckoe BoAHOOaNaHCOBOE ypaB-
Henne (1.3), samucanHoe B 3aBHCHMOCTH OT NOCTABJCHHON 3434
€ TOH WIH HHON CTeNeHbio jeTaibHOCTH. Mekay Tem (OpMHpOBaHHeE
DJIEMEHTOB BOAHOTO Gajianca MPOHCXOAHT B TECHOH CBA3H C SHepre-
THUECKHMH (aKTopaMu aTMocpepbl M  NOACTHAAIOMeNi NOBEPXHOCTH,
[Toctynsenne na NMOBEPXHOCTL CYLIM TEMJIOBOI 9SHEPrHH COJHIIA H ee
TpauchopMalHs, NMPOUCCCH BHNAJACHH OCAAKOB, HCMAPEHHA, CTOKA,
- TPOCAUHBANHS, H3MCHEHHE BJIATO34N1ACOB TECHO CBA3AHLI W NpEACTAB-
Jsior coGoit, no onpeaeaennio B. I'. Anapesnona [3], eaunbiii ciox-
HEl CaAMOPery HpYIOUHiics NMPoLece, XapakTep KOTOPOrO 3aBHCHT OT
COOTHOIUCHHS TeMJa W BJAArH, YCTAHOBHBLIErocs Js AAHHON TEppH-
- Tophi. Cae/0BaTeIbHO, OJHHM H3 BO3MOMHBIX MyTell pelICHHs BOAHO-
- 6a1aHCOBOTO yPaBHEHHR ABJACTCH YCTAHOBJCHHE CBA3MN TENnJI03Hepre-
 THYECKHX (DAKTOPOB ¢ 3JEMEHTaMH BOAHOrO Gadanca. Kak mokaszasn
- HCCJIeI0BAaHNS [Zf, 21, 90], aroT nyTh, 3aKAIOUAIOMWIANCH B COBMECTHOM
PCLUCHHN yDPABHEHHIT BOAHOrO H TENJOBOro GajnaHCoOB, OKa3ancs
- BECbMaA NEPCNeKTHBHBIM, TaK KaK OH Gasupyercd Ha NMPHMEHeRHH (u-
- 8HYeCKH 0GOCHOBAHHBIX pacueTHbIX 3aBHCHMOCTell. B npocrefinem cay-
fae, KOria onpeiesiorcs 3JMeMeHTl GajiaHca yqacTka cylH st ro-
ZlOBOrO HHTEpBaJia BpeMeHH, CHCTeMa YpaBHEHHH TENJOBOro H BOAHOIO
- GanancoB Moxer GbITb 3anHcana B BHAE ypaBHEHHA

P=—Y,+Yi+ E £AS. (2.3)

~ Jlas Gosee KOPOTKHX nepHOAOB ujen AS Anpdepenupyeres no
OT/CJLHBIM - BHAAM Baarosanacos. CBS3yiOUMM NMapamerpoM ypashe-
Huit (2.1) m (2.3), Tak Ke Kak H JOGbIX JAPYPHX ypaBHEHHH TEmIo-
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BOTO M BOAHOro GajiaHcOB, 3aMHCAHHBIX VA OJHHAKOBLIX [POMEIKYT
KOB BPEMEHH, SIBAACTCSA HCMapeHHe ¢ MOBEPXHOCTH CYLIH E, xotopoe
SaBHCHT KAK OT HAAMYHA BJIATH, TAK M OT MOCTYNVIEHH COJHCYHOM
suepruy. Ecau Gl MOXKHO Gbl10 A0CTATOMHO HAACHKHO OMNPEAE/HTH pa-
AMAUMOHHBIE GasiaHc H TYpOYJIEHTHBIl TEnaoo6MeH, a TaKkkKe Apyrue
paaHallHOHHBIC XAPAKTCPHCTHKH AJIsi PACHETHOro HHTEpBa/ia BPEMEHH
B YCAOBHAX MOCTOAHHO MEHSIOWIEHCH YBIAKHEHHOCTH noAcTHaIOMmeH
OBEPXHOCTH, TO onpeiederne £ u3 ypaBHeHHS TEJIOBOrO Gasanca H
floc/eyollee pelienie ypaBHe s BOAHOro Gajnauca He npeacTasiiio
611 Goabmoll caomuoeTn, Oanako sra 3agaya Moxer OblTh peulexa
JHUL AJS OTAEJbHBIX OrpPAHHYEHHBIX YUACTKOB CYUIM MyTEM OpraHi-
JalHN CnenHanbHBX AeTanbubix HaGmogennit. Tlepsuie nccaeaoBaHHS
¢ HCIOJBL3OBAHMEM COBMECTHOTO YPABHEHHSI BOAHOTO M TemIoBOro 6a-
J4HCOB GBLIM BHIMOJHEHB A5 CPEAHHX MHOrOJETHHX YCJIOBHI M ro-
J0BOrO HuTepBaja BpeMmenn. TakuMi ypaBHEHHAMH «CBASH» ABHAHCH
dopmyan Oabaekona :

E = Eyth P/E; (2.4)

u llpefiGepa
E = P[1 — exp (—Ed/P)], (2.5)
rite Eo — MaKCHMaJbHO BO3MOIKHOE HCTIapeHe.

Mosanee M. M. Byabiko NpeAIoXKua OMpeAeaTh MAKCHMAJILHO
poamoxkHoe uenapenne [21] Eo ognuM H3 c/eAYIOWEX NPHEMOB:

1) KaK wactHoe OT AeNeHHs PajHaUHOHHOro Gaaamca, COOTBETCT-
BYIOIEro YCJOBHAM JOCTATOUHOTO YBJ/IAMKHEHHS R, ua yaenbHyio Tel-
J0Ty uenapenus L, T. e,

Eo= R/L; (2.6)

2) no opmyJie
(2.7)

rle ey — YNPYrocTh HACHILLAIOMKMX MAPOB NpH TEMOepatype yBJaK-
HEHHOM MOACTHAAIOMIEH NOBEPXHOCTH; € — YNPYrocTh BOAAHBLIX MapoB
B BO3/YXe; € — Mapamerp, 3aBHCAULMIT OT ko3 puItHenHTa BHEUWHeNl
anddysun D.

pit D=0,63-10"% m/c AnA MECAYHBIX MHTEPBAJIOB BPEMCHH €=
= 17,5. BoJsiee TOuHbIE pe3y/ibTaThi OMpeje/eHHs napamerpa Eqmoryr
GLITh MOJYUEHbl MPH HCNOAb30BaHHK  (POPMY.IbI (2.7). Cpennee reo-
MeTpHueckoe 3 cootHowenuit (2.4) u (2.5) ¢ yuerom BbipaeHuil
(2.6) mau (2.7) npeacrapaser coGoii ypasHeHHe CBA3M Byasiko, xo-
TOpoe B HACTOSILEe BPEMA UIMPOKO HCNOJb3YeTcs MPH ONpeAe/CHIH
CPEAHEro roA0BOr0 HCNAPEHHs ¢ MOBEPXHOCTH CYLUH:

E =/ PEy[1 — exp (—Eq/P)] th PJE,. (2.8)

Ypasuenns (2.4), (2.5) u (2.8) ycraHaBAHBAOT 3aBHCHMOCTDL
CpeJHero rof0BOro HCMapeHus OT OCa/IKOB H paaHaUHOHHOrO GaJsianca
yBJAAMKHEHHOH MOBEPXHOCTH. Pajanauuonublit  6ajqaHc yBJIaXKHEHHOH
[IOBEPXHOCTH AOJMMKEH NMPH 3TOM PACCHHTHIBATLCA MO TeMmepatype
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Eq=c¢(eo—e),

roii nosepxuocTH fo. [Las onpeaenenus fp H €y, B COOTBETCTBHH C pa-
Tamu [3, 21], coBMECTHO pelmaloTes ypaBHEHHe TENnJIoBoro Gajarca
1) aas ysraxHeHHOi MOBEPXHOCTH H ypaBrenne Marnyca. Orgedns-
€ wieHbl ypaBHeHHs TenyoBoro Gasanca (2.1) B paccmartpuBaemMoMm
cayuae onpeaeasiores cieayiounm o6pasom. Paamaumounsit Gananc
.v.naxmeuuoﬁ nosepxuoctn R (Hx/M?) HaxomuTcsi AAs MECAUHBIX
HHTEPBAJ/IOB BPEMEHH N0 BbIPaKEHHIO
R=4,19.10"[R" — 0,33 (t, — 1)], (2.9)
e R’ — papnauuonnstii 6ananc, pacCURTaHNbIi 110 TeMnepaType Bo3-
AyXa; { — TeMneparypa Bo3ayxa.

Barparsl Tensa Ha MakCHMAaJbHO BO3MOXKHOe Henapenue (Ixk/m?)

npy KoahduHenTe BHelIHE nuddysnu D =0,63
=0,63 cm/c onpenensiio
Ha OCHOBAHHH 3aBHCHMOCTH &0 o

LE;=4,4:107 (1,15, — e). (2.10)
TypGyaeurnniit Tennoob6men ¢ atmocdepoit (dx/m?) n

b ) pPH YKa3an-
HBIX YCJOBHAX A MECAUHBIX HHTEPB -
g PBAJIOB  PACCHHTBLIBAGTCH CJAGAVIO

T=2,14.107 (t; — ?). (2.11)
~ Tloxcrasasist  Bepaxenns (2.9)—(2.11) s

_ s § ypaBHEeHHe TeMnJI0BOro
‘o ananca (2.1), mocne paaa npocreiimux npeoGpasoBanuit nodyuaem
Ay=¢ey+ 0,691, = 0,825 (R" — B) 4 0,69¢ 4 0,87e¢. (2.12)

Beanuuna ep onpegesserci no ypas
! Hennio Maruyca, um
JICYIOULHIT BHA: & R

ey =14,58. 10715/ @5+ 6) (2.13)
CosmectHoe pemcHne ypaBuenuit (2.12) u (2.13) moxer GbiTbh
BBINOJIHEHO ¢ NOMOMIbIO rpadKoB, npeacTaaenibix Ha puc. 2. Tocae
ONpeeeHis SHAUCHU Ay (npaBoit wacti ypasueuns (2.12)) no rpa-
_m(y ¢ KpuBOH [ cuuMalorcs suaucuus fo. [To gauubiM 0 fy ¢ KpuBoi
2 CHUMAIOTCA 3HAYEHHA €y, KOTOPBIE HCMOJAB3YIOTCA B opmydne (2.7)
Aas ouenkun napamerpa Eo,. Takum obpasom, aas onpeaesenns R, T
W E 0cTaTOYHO HMeTh AaHHBle HaG/MIOJACHHH CTaHAAPTHON cetnt sa
€MEHTAMH PaJAHAUHOHHOrO PeKHMa, OCAajAKAMH, TeMIepaTypoil M
1aXKHOCTBI0 Bo3AyXa. Takue naGJIOACHHSt B HACTOSIICE BPEeMst Mpo-
oasites Ha Ooabweit yactu teppuropun CCCP. B cayuae orcyrersis
THHOMETPHYECKHX JAAHHBIX pajAHAUMOHHBIN Oadanc yBJAaKHEHHOI
CPXHOCTH MOXKeT OBbITh ONpejeseH KOCBEHHBIM NMYTEM, B YaCTHOCTH
- 3aBHCHMOCTH OT TeMmepatypnl BoOsAyxa, a mapamerp E,—B 3aBi-
HMOCTH OT YCJOBHOrO AeHIHTA BJIAXKHOCTH BO3AyXa 10 METOAHKE
H. 3yGenok [59]. B nocienem cayuae seanunint R u Eq Gyayr
AHYATLCA MMOHHIKEHHOI TOYHOCTHIO MO CPABHEHHIO ¢ HX SHAYCHHAMMH
HEHHBIMH YKA3aHHBIMH BbIILE IPHEMaMH, ,
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Hsnoxennsle pacyeTHble CXeMbl, OCHOBAHHbLIC HA COBMECTHOM pe-
IEHHH YPABHEHHIl TENJOBOrO U BOJAHOrO 6aJancoB, NPHOOPETAIOT BAK-
HOE 3HAYCHHE B COBPEMEHHBIX YCJIOBHAX, KOZA MJIA MHOTHX PEYHBIX
BOJ0CGOPOB BO3HHKIA HEOGXONHMOCTH B OLEHKE M MPOrHO3e H3Mene-

Aﬁseo
36

24

-12

1 1
%55 = 0 0 20 o

Puc. 2. 3aBuCHMOCTb YNIPYFOCTH HACHIUIEHHA BOAAHOIO napa ey OT TeMNEepaTypsl
YBAAKHCHHON NOBEPXHOCTH {().

1 — ann aasicumocTit Ag=f(fo); 2— aag sasucumocTi €o=[(fs).

HHUil OTAEIBHBIX 9JEMEHTOB BOAHOrO OasiaHca MoJ BJIHAHHEM XO3siCT-
BEHHOIT JAesTebHOCTH, B 4acTHOCTH BechMa NMEPCHEKTHBHO ONPEeAeATh
cyMMapHoe HernapeHHe mo JAaHHOH METOJHKe NMPH OUEHKE BJIHAHHA Je-
COXO3AMCTBEHHLIX MEPONpPHATHIE HA 3JEeMEeHTLl BoAHOro Gasanca, pac-
yerax MoTepb Ha MCMAPEHHE NpPH  NPOEKTHPOBAHHK BOJAOXPAHHJIMIL
" Ap.

2.2, BBAUMMOCBS3b JIEMEHTOB BOJHOIO U TEIJIOBOIO
BAJIAHCOB CYIUH

B n. 2.1 orMeueHo, UTO B KauyectBe MaKCHMAaJbHO BO3MOMKHOIO
ncnapennss M, M. Byabiko npeanoxua nenoan3obath napamerp Eo,
onpejedaseMbiii no sbipazkenuio (2.6). Haunoe sbipaxenne 6bUIO 110-
JYUEHO H4 OCHOBAHHH CJjeaylomux paccyxennii. Hapectno, uro
cpejiiee 3HAYEHHE MCMAapeHHs ¢ NOBEPXHOCTH CYUIH 3aBHCHT OT KOJIH-
yecTBa BBIMABIIMX OCAAKOB M MPHTOKA COJHEYHOI paianauun. B 06-
LeM cayuae ¢ yBeJHUYEHHeM OCajJKOB H COJHEYHOro Temia HemapeHue
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HuHBaercsA. B 30He HeaoCcTaTOMHOro yBAAXKHeHHs (0coGeHHO
IYCTBIHHOM 30HE) MPH MajblX 3HAYEHHAX OCAAKOB H GOJBIIOM NpH-
OKe Ten/ia BCs BOJAA, MOCTYNAIOLIAsA B BHAE OCANKOB, PACXOAYETCH HA

apeune, T. e. orHomenne E/P npubaukaercs K eauuunue. B 1o e
peMsi B 30HE H3OLITOYHOTO YBJIAKHEHHS B YC/AOBHAX GOJIBIIOFO KOJM-
€CTBA OCALKOB M HE3HAYHTENBLHBIX TEMIOBHIX PECYPCOB OTHOMUICHHE
'E[P Gyaer Mano M mpu BO3PACTAHHH OCAAKOB M YMEHLUICHHH MPHTOKA
TenJa GyAeT CTPEMHTBCS K HYJIIO.

- Ecan paccmorpers, kak Gymer menstbes ornowenne R/(LP)
AJf YKA3aHHLIX ABYX 30H, TO OKa3bIBACTCHA, YTO B 30HE H3GLITOYHOIO
YBJaXHeHHs ero 3HaveHust OyAyT Mauabl (B mpejesie 10 Hyas), a B ny-
CTBIHHOI  30He — BesnkH. JleficTBHTENILHO, 3HAYEHHS  OTHOLIEHHS

/(LP), xotopoe GblJIO HA3BAHO PaAHAUHOHHBIM HHACKCOM CYXOCTH,
usmengiorest or 0,10—0,15 B 30He M3GHITOYHOrO M AOCTATOUHOIO YB-
Jaxuenus 10 2,5—3,0 B nycroine. Takum o6pasom, fo/kua cyuecr-
'BOBATH (hyHKUHOHA/IbHAS CBA3b Mexkay orromwennsmu E/P u R/(LP),
KOTOPYIO MOXHO 3aMHCATh B BHJE

E[P = [[R/(LP)]. (2.14)

Hanunoe ypasuenne Byabiko HasBaa ypaBHeHueMm CBA3H TEMJIOBOrO
BOAHOrO 6a/aHcoB, KOTOpOe YCTaHABJAHMBAET Xapakrep B3anMojeii-
CTBHA MEXKIy 3JCMEHTAMH BJAaroo6opota M SHEPreTHUCCKHMH (aKTo-
pami. Okaszanoch, 4TO BHJ 3TO CBA3H XOPOWO ANNPOKCHMHPYETCH
‘popmynamn Oabaexona n LlpeiiGepa (em. m. 2.1) B TOM ciyuae,
Korjia Eo=R/L. Buinoaneunas Byasiko nposepka dopmysn (2.4),
(2.5) n (2.8), nosyyeHHBIX ¢ HCMOJAB30BAHHEM AAHHOrO COOTHOLICHHS,
TOKA3aJa, 4T0 A GOJLIIHX HHTEPBAJOB BPEMEHH PACCUHTAHHBIC 3HA-
MCHHS JIOCTATOYHO XOpOWIO coryacyiotes ¢ HatypubiMu, O BrnoJxe
YAOBJICTBOPHTE/BHBIX Pe3yJIbTaTaX PACYETOB HCMAPEHHS M0 (opmyJse
(2.8) nuwer B csoeit paGore C, ®. ®eopos [128]. On sbinosmua
OLEHKY OTHOCHTEJILHON NMOrPEHIHOCTH ONMPEACJICHHS CPeHero rofoBoro
Cymmaphoro ucnapesus no Qopmyae (2.8) nyrem cpasmeHHs nosy-
HEHHBIX JaHHBIX CO 3HAYCHHAMH CYMMAapHOTO HCMApeHHsi, CHATHIMH
¢ kapret [TH, nocrpoennoit nox pykosoacrsom A. IT. Boukosa [29].
‘Conocrapienne, BHNOJHEHHOe Aas 153 MyHKTOB, MOKasa/o, 4To cpei-
Hee KBaJApaTHYECKOE OTKJIOHEHHE 3HAUCHHIT HCMAPEHHS, ONpeaeJeHHbIX
JBYMs BbILICYKA3aHHBIMH crocobaMu, okasajoch okoso 10 %.
ITo muennio A. A. Coxonosa [114], npunsareii Byasiko napamerp
R/L B xauectBe XapakTepPHCTHKH MAKCHMAJbHO BO3MOMHOrO HCMApe-
HHA HEe BHOCHT CKOJbKO-HHOYAb 3aMETHOrO YTOUHEHHs B (opmy.y
2.4) u kpusas, cootercTBy0OIas (opmyae Byawko, Tak ke, KaK i
puBas OuibJeKona, He BCIOAY COINIACYETCH ¢ SMIHPHYCCKHM JAaHHBIMIL.
K anagornynomy sbiBoay npuwesn u Kysuu [81], ormerusumnii, uro
aas repputopri Kpaiinero Cesepa daxTHueckoe mcnapense Ha 50—
MeHbue paccuntTanHoro no Gopmyse (2.8). To xe ormeyaercs
a5 ropubix tepputopnit [37, 39]. Hecoorsercrsie anauenuii nena-
CHIS, PACCUHTAHHBIX MO YpaBHEHHIO (2.8), (akTHUeCKHM 3HAYEHHAM
. M. Bynarosckuit [19] o6bsicusier aBymsi npuuunamu. Bo-nepsbix,
, UTO MPH HH3KOH TeMneparype Bo3AyXa H HEGOJDBIIHX SHAYCHHSX
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HEA0CTATKA HACBILEHHs He cobalonaerca cootHowenine Eo=R/L u
axTHueCKas MCHAPAEMOCTh OKA3BIBAETCS CYLECTBEHHO HHMXKell Toil,
KOTOpas onpejeasieTcs no pajuainHoHHomy Gasancy. Bo-Bropmix, Tem,
YTO BECHOIT H OTYACTH B Hauage Jera HAOJIOAAeTCs SBJEHHe TAK HA-
3LIBAEMON (DHSHOJOrHYCCKOI 3aCyXH, KOFJAa H3-3a HH3KOI Temmnepa-
TYPHl TNOYBbHI TMOHHXKEHA TPAHCHHPAUMS PACTHTENLHOIO HOKPOBA,
Torsouaemas pacTute/bHBIM NOKPOBOM COJHEUHAS pajdauus B 3Ha-
YHTEJIbHOI Mepe pacXoAyercss Ha TypOYAEHTHHII TEmI00OMEH ¢ aTMO-
chepoil, BeaeACTBHE Yero cyMMapHOe HCNApeHHe OKa3bBaeTes cyle-
CTBEHHO HHIKE HCHAPACMOCTH.

910 06CTOSATENLCTBO CBHAETENLCTBYET O TOM, WUTO KOHCTPYKILHIO
Gopmyans (2.8) Heabss CUNTATH AOCTATOUHO coBepuienHoi. Meronuka
OLEHKH MCHapseMOCTH W ucnapenuss TtpebGyer yJaywmenns, B wactuo-
CTH, MPHMEHHTEJNLHO K FODHBIM TEPPHTOPHAM  YTOUHEHHE METOAMKH
PACueToOB HCMApAEMOCTH, a CJeA0BATENbHO, H HCHAPEHHS N0 ypaBHe-
HHIO cBA3u Bbimosnedo B. C. Byramnckum [37?. B nanbueituiem
H. A. Barpossim (3), B. C. Mesenuesnim [90] JAPYTHMH HCCJIEA0BA-
TeaAAMH OBLIO NOKA3aHO, YTO YPaBHEHHSI CBA3M SJEMEHTOB OaJjanca
HMelor Goaee caoxublii Bui. Boaee crporas sanuch stHx YpaBHeHH
Npeiokena u ucnoapsosana B. M. BaGkunwv [7] npu pacemotpe-
HHH BOJHOro Gasanca peunbix GaccefiHOB 3a  KOpOTKHE HHTEPBaJIbl
BPeMeHu (cM. raasy 8).

B sakmiouenne cJeAyer OTMETHTb, TO pa3BHTHe HCCJAeA0BAHHI
C HCHOJIb30BAHHEM YPABHEHHIT BOAHOrO M TENJOBOro 6aJaHCOB #BJfA-
€TCA OCHOBON pelIeHHs Pa3JHYHOTO POAA 3a1ay, CBA3AHHBIX C MaTe-
MATHYECKHM MOJIQ/IHPOBAHHEM THAPOJOrHYECKHX SIBJICHHH H NPOUECCOB
B peunblx Gacceinax.

I'nasa 3

OCHOBHBIE 3JIEMEHTBI BOILHOIO BAJIAHCA
H METOJbI UX ONPENEJIEHUS

3.1. ATMOC®EPHBIE OCALKH

ATMocheprble  OCaJKH — OCHOBHON  9JeMEHT NPHXOAHON YacTH
ypaBHenus ojnoro Gasanca. Mx opmupoBanne HepasphiBHO CBA-
3aHO C KOJHMYECTBOM BJary, cojepikauiefics B atmocdepe, ee UHPKY-
JAUHE, VAaJeHHOCTBIO TEPPHTOPHH OT MOpeit i OKeaHOB, peanedom
MECTHOCTH H MHOTHMH APYrHMH (akTopamu,

ATmochepribie OCAZKH ABAKIOTCA OJHHM H3 NMEPBBIX METEOPOJOLH- |

YECKHX 9J/IEMEHTOB, H3MepeHHbX ueJosekoM. Heemorps mna 310 cymte-
CTBYIOLHE B DA3/HYHBIX CTPAHAX MHPA NMPHGOPBLI AAs HX H3IMEpeHHs
BCe elue Aa/leKH OT COBEPUICHCTBA M 3HAYEHHS OCAAKOB B NYHKTAX
HAGMIOACHHIT HEPEAKO CYIIECTBEHHO OTJAHYAIOTCH OT MCTHHHBIX.
TTpoGiema TOUHOCTH H3MEPEHHS OCAAKOB H3AaBHA NPHBJIEKA.IA
K ce6e BunManne. Ee paccMOTpennio nocssiueno 60Jbioe KOJHYECTBO
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- paGor [99, 101, 136]. Bosuukaioume npu STOM TPYAHOCTH (MHOrO-
06pasne (GaxTopos, BAUAIOMNX Ha (HOPMHPOBAHHE H Bhinajenue ocaj-

KOB, CJIOXKHOCTH y4era pasinuHbiXx BHAOB M THNOB OCAAKOB H T. A.)
SATPYAHSIN PaspaboTKy HayuHo OOGOCHOBAHHBIX peKOMEHiauuit no
CO3JAHHIO ITAJOHHBLIX H3MEPHTENBLHBIX MPHOOPOB H  KOPPEKTHPOBKE
H3MEPEHNBIX B NPOUIOM ocaikoB. [Tosbiennblii HHTEpEC K 3TOMY BO-
NMpocy €O CTOPOHEI METEOPOJIOrOB H  IHAPOJOIOB B NOCAENHEE BPeMs
CBfI3aH ¢ H3YYEHHEM BOJAHLIX 0ajaHCOB pPeyHbIX GacceiHoB 3a KOPOT-
KHe HHTEPBAJbl BPEMEHH peaibHbX JeT (Mecslbl, Ce30HH),

Inasuoit reodusnueckoit obeepsaropueit um. A, M. Boeiikosa, Io-
CYAapPCTBEHHBIM THAPOJOTHYECKHM HHCTHTYTOM M PSJIOM TEpPPHTO-
puaabublx ynpasaennii FockoMruapoMera ObiIH BBINOJHEHB! KPYIHBIE
9KCnepuMenTadabibie, JabopaTopubie U HaTypHble HCCJICAOBAHHA, NO3-
BOJIHBIIHE B 3HAUHTENBHOIl Mepe YCTPAHHTL HEOAHOPOAHOCTH Mare-
pHaJjoB HaGOACHHIT 32 OCAAKAMH, NMPOBOAHBIIHXCA B MPOLLIOM H
B HAUIN JIHH C NMOMOILBIO PA3JIMYHBIX NMPHOOPOB, a TaKKe YUecTh HENO0-
VAaBAHBaAHHE OCAKOB CYUIECTBYIOIHMH OCaAKOMEPaMH.

3.1.1. Hamepenne armocepHbIX OCANKOB

Hayke uspecrust (axtol 06 H3MepeHun aTMochepHBIX 0CaAKOB
B aajgekom npouwwioM. Hdauupie o6 ocaakax coGupajuch, Hanpumep,
B HMuany ewe B IV B. 10 H. 3. Hoxaemepbl I H3MEPEHHs OCAAKOB
npumensancs B Kopee B 1442 r., a poxievMepsl COBPEMEHHON KOHCT-
pYKuHu npumensiorca B EBpone ¢ kouua XV 8. [99].

Xora npu6ops — A0xKIeMepbl — A H3MEpEeHHs BLIMAAaloUINX H3
arMocdepnl 0CaiKkoB #BJAAIOTCS HaHOGOJee MPOCTHIMH MO CBOEH KOHCT-
PYKIHH M SKCIVIYATalHH H3 BCEX CYULECTBYIOUIHX METEOPOJOrHYECKHX
NPHOOPOB H K HACTOAUIEMY BpeMEHH BO MHOTHX CTpaHaXx MHpa cyule-
CTBYET IycTasi CeTh OCaJAKOMEPHBIX MYHKTOB Hal/ioJeHuil, Bee e cae-
JIyeT OTMETHTb, HTO M3MepeHHe KOJHYEeCTBA BHINAAAIOLIHX 0CaJKOB
TIPOHIBOANTCS ¢ HEIOCTATOYHO BHICOKOI TOMHOCTHIO.

DakTh, KacaloUHecHs pasTHuYHA 3HAMCHHH OCANKOB, H3MEPEHHBIX
PasHLIMH OcajiKoMepaMH, H3-3a BJAHAHHS HAa HX NOKA3aHHA MECTHBIX
ycaoBuit msBectHbl gaBno, . M, Oabaexkon [99] ormeuas, uro
B 1766—1767 rr. XeGepaon nosyuns GOJbUIHE PA3JIHYHS B H3IMEpEH-
HBIX cyMMax ocajkos B r. Jlonjaone: B caay Becrmuncrepekoro a66at-
CTBa CYMMd OCaJAKOB cocraBuja 574 MM, a Ha Kpbiule 9TOro 3AaHHS
Beero 307 My, Yaasiusanue 0CajAKOB A0K/AEMEPOM 3aBHCHT OT CKOPO-
CTH BETPa, BEICOTHI YCTAHOBKH npubopa, pasMepa ero npHeMmHoil no-
BEPXHOCTH M JpPYyrHX npuunH. Brimaaenne ocajikoB mnoutH Bceraa
conposozkaaercs BeTpoM. JIio6oi noxaemepnbiit npu6op, Gyayun mo-
MEILEHHBIM B BOSAYUIHBI MOTOK, OOTEKAETCSs MM C NOBBLILIEHHON CKO-
poctbio. Han ero npnemuoii noBepXHOCTBIO 06pa3dyercss BO3AYIIHBII
KO3BIPEK, 3aTpyAHAlownit nonaganne ocaiaxkos. Bosuukaiomme npu
5TOM BOKPYr npu6opa u BHYTPH €ro BHXPH CHOCOGCTBYIOT IPOHOCY
MHMO npu6opa H BBIAYBAHHIO H3 HEro YJOBJCHHBIX ocajkos. [Tomoxe-
HHE ycyryGJsieTcss TeM, YTO B 3HMHEe BPeMs BO3MOKHO AONOJHHTEb-
HOEe HaMeTaHHe cHera B npuGOp BO BpeMsi MeTeJei.
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Kpome Toro, sa nokasanus npuOOpOB OKasbiBaeT BJAHAHHE METO-
AHKa H3Mepenus ocaakos, Ecan ocaaku mamepsiores cpasy ke nocise
OKOHYAHHS BBIMAJACHHA, TO MOXKHO (ojee TOMHO ONPEASJIHTH HX KOJH-
YECTBO, TAK KAaK NPH HAJHMHH MEpepbiBa MEXAy CPOKOM OKOHYAHHS
BBIMAJEHHsA H CPOKOM H3MEpeHHs yacTthb HX Henapsercs, Hekoropoe Ko-

" JIHMECTBO OCAAKOB MPH H3MEPEHHH YXOAHT Ha CMauHBAHHE CTEHOK
npnbopa.

B nacrosiuee BpeMmMsi BO BCEX CTpaHax MHpa, B TOM 4YHCJ€ H
B CCCP, cymectsyer 60/blIOE KOJAHYECTBO A0K/AEMEPOB PAaIHUHBIX
Kouerpyxumit [47, 101, 136].

Ha cern ocaaxomepunix craunuit CCCP npuemuas noBepxXHOCTH
H3MEPHTEJBLHOrO NpHbopa pacnojoXena Ha BHICOTE 2 M HaL MOBEPX-
HOCTBIO 3eMJIH, DTa BbicoTa Obla BLIOpaHa BO H30eKaHHE BJIHAHUA
MeTesell Ha nmokasanus ocajdkomepa. Ha 1oit BblcoTe Bo Bpems BHifa-
JIeHHSI OCAIKOB CKOPOCTH BETpPa CYILECTBEHHO OOJbIIE, HeM y MOoBEepX-
HOCTH 3€MJIH, 4TO, KaK yiKe OTMEHaJOoCh BBILIE, BJHSET HA YJaBauBa-
Hue npubopom ocaakos. [l HCKIIOYEHHS! BAHSHHS BeTpPa Ha MOKasa-
HHSL  jpoxaemepa ObLIO NPEAVIOKEHO HECKOJILKO IyTeil: yCTaHOBKa
CHEUHANLHBIX 3alUUT BOKPYI MPHEMHOro OTBepeTHs npuéopa, ymeHb-
WEeHHE NJIOUAaAH NPHEMHON MOBEPXHOCTH NPHOOPA, CHHKEHHE BLICOTH
VCTAHOBKH [IPHEMHOIT IOBEPXHOCTH AOKAEMepa i Ap.

®. Hudep [142] oannum 3 nepBbIX HCCACAOBaAJ YCTPOHCTBA Crie-
UHAJABLHBIX 33T, NPHBOMSLUHX K OCJHa6JCHHIO BJHSAHHS BETPOBOro
MOTOKa Ha MoKasaunus poxjaemepHoro npubopa. B 1878 r. ou npeao-
JKHI KOHYCOOOpPasuyio 3alluTy, MOJYUHBUIYIO BIOCJCACTBHH €0 HMS.

B Poccun cucrematnueckne HaGJIOACHHS 3a OCaJKaMH HavaJju
pectHen npuMepio ¢ 1835 r. npubopamu Ge3 3aUlUTHBIX YCTPOICTB.
C 1891 r. ocHOBHBIM MPHOOPOM JUIst H3MEPEHHA OCAJKOB HA CETH CTaH-
unit 6e npuuAT Aoxaemep ¢ sawuroin Hudepa. Tpubop ycranapiu-
BAJICst HA BBICOTE 2 M Haja 3eMHoil nosepxnocTuio. [MpueMuas naomatn
Bejpa joxaemepa cocrapasiza 500 cm? Kak nokasanu mepsble roibl
IKCIVIyaTanuu npubopa, oH HE HCKIIOMHJ  BJAHAHHS BETPOBOro (hak-
TOpA Ha KOJHYECTBO YJABJHBACMbIX OCaakoB. Ero nokasauus B 3na-
YHTEJBLHOI Mepe CBA3AaHBI ¢ YCJIOBHSMH €r0 YCTAHOBKH Ha MECTHOCTH.
[TostoMy B Hawed crpase u nociae BHEAPeHHs npubopa ¢ 3aulHTON
Hudepa npojaonxkainch HCCJIe/0BaHus, CBA3aHHble ¢ pa3paborkoil
GoJiee COBEPLICHHBIX NPHOOPOB Il H3MepeHus aTMochepHbX ocaj-
koB. [loapoGublit 0630p 5THX HCCJCAOBAaHHI npupejged B paborax
I'. K. Opaoea [101]. .

B 1941 r, B. JI. TpeTbsikoBbIM OblJI CKOHCTPYHPOBAH OCaAKOMEp
¢ IJIAHOYHOM 3aluTOoill, mpHeMHON nosepxunocthio 200 cm? IayGHna
NPHEMHOTO BeApa OcTajach MpexHed, Yto H y Joxjaemepa, nosromy
YMEHBIUCHHE TNPHEMHONH MOBEPXHOCTH  CNOCOOCTBOBAJO  HEKOTOPOMY
CHHJKEHHIO BbULYBaHHs CHEXKHBIX OCaakoB H3 mnpubopa. Ocaakomep
Tperbsikosa obJafgaeT JYUWHMH aIpOJAHHAMHYCCKHMH YCJAOBHAMH 00-
TEKaHHsI BETPOBBIM NMOTOKOM, 8 KOHCTPYKIUHS €ro HECOMHEHHO fBJS-
Jach IMarom Bnepein no cpaphennio ¢ joxaemepom Hudepa. B reue-
nue 1948—1956 rr. wa cern mereocranuuit u nocros CCCP noxje-
mepnl Hiuepa Gouin samenensr ocaakomepamu Tperbaxosa.
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. Henoap3oBanie Ha CeTH  METCOCTAHIHMN M MOCTOB  OCAJKOMEpa
eTHAKOBA NMPHBENO K HEOGXOAMMOCTH MPHBEACHHS JAHHBIX HaGJo-
HHil 3a npouabie rogwl no jaoxkiaemepy Hudepa k moxasanusm HO-
ro npuGopa, CpaBHHTEJbHbIC HCMBITAHMS STHX ABYX NPHGOPOB npo-
aaes B, T Boaox [33], A, I'. Jlesunsiv  u B. JI. MaunkoBbim
[16], H. K. Kmokunum u T. B. Mesabiikosoit [10], ®. 3. Barrano-
suiM [136], B. C. durano [16], L1 A. Hsep [136] u ap. [To peayan-
paraM stix mceaeropanunit [TO uzaansl Meroanyeckne ykasanus no
YCTPAHEHHIO HEOJAHOPOAHOCTH MEXKAY pAAaMH  JIOMKACMEPHBIX H
‘ocaakomepbix Habaofennit [92]. B coorserctBuM ¢ 9THMH yKasa-
HUAMH B TEPPHTOPHAJBHBIX ynpasienusx [ockomripomera adus
Beex METEOCTAaHIMiT OBLIH YCTAHOBJEHBI NEpexoinble Ko3(p(pHUHEHTDI
Ry, HEOGXOAMMBIE AJsi MPHBEACHHS AOKACMEPHBIX AAHHLIX K NOKa3a-
HHSIM OcajKoMepa. 3HaueHHs nepexoAnbX Ko3(QHIHEHTOB ky 1 ro-
JIOBBIX OCA/IKOB, NPHBEACHHBIX K OCAAKOMEPHOil «HOpPME», onyGJHKO-
BaHLI B COOTBETCTBYIOIMHX Bhinyckax CnpaBouHHKa 0o KJaHMaTy
CCCP, u. 1V. Kak nokasan onbit, 3Ha4eHHs aTMOCHEPHBIX OCA/KOB,
HaMepennbie ocaakoMmepom TpéTbsikoBa, Kak NPABHJIO, MEHbLIE JeiicT-
" BHTEJIBHOTO KOJIHYECTBA BBIMABIIMX OCajKkoB, Pesayabrathl conocrabie-
HHs 3HAYCHMIT  OCAJAKOB, H3MepeHHBIX ocaakomepamu TperbakoBa
" B OTKPHITLIX M 3aUIHLIEHHBIX OT BeTpPa MECTaX HAa CTOKOBLIX CTAaHUHAX
W B SKCHMEAHIAAX, MOKA3ajiu, YTO Ha OTKPBITBIX MeECTax IKHAKHE
ocaakn npeyMenbuienst Ha 5—20 %, a cHexubie — na 30—50 % u
Gosee. i peayabrartel GbLH noaydennt wis [Tpubantnki A, I1. Bou-
koepim u 3. T1, Boromasosoii [16], aus  HeHTpaJbHbIX HYePHOZEMHbIX
Gaacteir C. H. BoroawGossim [16], aas Kasaxcrana B. A. Cemeno-
- BeiM [136] u ap.

B cBasn ¢ atum I'TO u I'TH O6buin opranH3oBanbl U MPOBEACHDI
WIHPOKHE SKCMEPHMEHTAJbHble HCCIe0BaHHs C UEAbI0 paspaGoTki
~ METO/OB KOPPEKTHPOBKH OCALKOB, H3MEPCHHBIX ocaakoMepom Tperbs-
~ KOBa, A5 NPHOJNIKEHHS HX K <HCTHHHBIM» OCaJKaM.

3.1.2. KoppeKTHPOBKA H3MEPEHHBIX CYMM OCAJKOB

B pesyabrarte o6Go0LIeHHsS MaTepHANOB MHOTOUHC/ICHHBIX TOJIEBBIX
SKCIEPHMEHTAILHBIX HCC/IeA0BaHHIl OBIJIO YCTAHOBJECHO, UTO B H3ME-
~pennbie ocankomepom Tperbsikosa aTMochepHble 0caiki P’ nast npu-
BEACHNS MX K «HCTHHHBIM» OcCajikaM HEOOXOAHMO BBOJAHTHL MONpPABKH:
; — Ha HEJAOYHeT BCJEJACTBHE MX BBULYBaHHA BETPOM H3 0CAJIKO-
~ Mepa Py;

— Ha Hemapenue H3 BeApa ocaakomepa Py;

— Ha cMauHBaHHe CTEHOK ocajkoMepa Pc;

— na nonajianne (HajyBaHue) B OCAJAKOMED CHEKHHOK, MOAHS-
TBIX BETPOM C MOBEPXHOCTH cHera, Pu.

Banskoe K HCTHHHOMY 3HaueHue aTMoc(epubix 0caiko P MoKer
~ GBITH BBIMHCICHO 1O hopmyJie

P=P'+ Pc+ P+ Py—Py. @3.1)
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PesyabTatsl  9KcnepumMenTos, mnposenesnux I'TO, Baanaiickum
duanagsom I'TH, AAHHUH n o6eepsatopuamn YIKC, nossoanan cae-
JaTh BBIBOA, HTO NOTEPH HA CMauuBaHue Beipa ocajgkomepa cOCTAB-
JA510T 0KoA0 0,2 MM Ha OJHO H3MEPEHHe 0CaAKOB B CPOK MOC/Ee BbIa-
AeHua aoxkas u 0,1 MM npn  Bumagesnn cuera, B cpsisH ¢ 3THM Ha
cern cranmuit CockoMruaposera Hauunas ¢ 1966 r, K H3MEPEHHLIM

TaGanua 3

Cpeanne CyrouHble 3nadenns uenapesua (MM) u3 ocagxkomepa 3a Juu é
2 C KHIKHMH W CMCIIAHHBIMH OCAIKAMH B 3ABHCHMOCTH OT CPEAHMX

C MECSUHBIX BHANCHWH peduuuTa BARKHOCTH no:n/xn d (m0ap) u cKopocTn Berpa
3 wa suicore 2 m Uy (m/c)

B CPOKH HaGJaI0ACHHIT CyMMaM OCAJKOB BBOAHTCS nonpaska Ha cMa- TIpH 4-Cpoitta. HABAKOACHIAX TIpH 2-CPoNtbx HAGA0AEHIAX
uHBAHHE ocaAKOMEpHOro Beipa (rabu. 2). -«
*.L U, <2 U, <4 U, <6 U, <8 U2 | hd | Uy | UL <8
TaGauna 2
fMonpagkn Ha CMANMBAHHE OCAAKOMEPHOrO BEAPA K OCAAKaM, ' ? 8’8 88 8'8 8’8 88 8’8 88 8‘8
H3MEpeHHbIM ocafakomMepom TpeTbAKOBa, MM 9 0:0 0:0 0:0 0:0 0:0 0:0 0:0 0:0
S| ES | Be | wp ) B 8a) 8e | 00 e
Hsmepennsie ocaiku m"n::_:: gcﬁ;',f,‘,“"" CHexiue 0canku . 5 0:0 0:0 0:0 0:0 0:0 0:0 O:I O:I
6 0,0 0,0 0,0 0,1 0,0 0,1 0,1 0,1
n AR 0 T S O O O
0,0 aMam (MeHee MoJoBHHLE NEPBOTO je- 0,1 olpaska He BBOJHT- , ) B ' ' ) ' :
ey ; i e o | o1 | o1 oo | o1 | 01| o1l 02|02
0,1 am n Goaee 0,2 0,1 10 0,1 0,1 0,1 0,1 0,1 0,2 0,2 | 0,2
11 0,1 0,1 0,1 0,2 0,1 0,2 0,2 0,3
12 0,1 0,1 0,1 0,2 0,2 0,2 0,2 0,3
! 13 0,1 0,1 0,2 0,2 0,2 0,2 0,3 0,3
Hceaesosannsg, CBA3AHHBIE ¢ OUEHKOH OCAAKOB, HCHAPSIOUIHXCH 11 0.1 0.1 0.2 0.2 0.2 02 | 03 | 04
H3 ocaakomepa TperbsiKoBa M1y cpokamu HaG/0ACHHI, MPOBOLH- 15 0,1 0,2 0,2 0,2 0,2 0,3 0,3 | 0,4
anes M, H. Hewaepoim [96], B. C. ToayGesnnm [49], JI. B. Jly6posu- 16 0,1 0,2 0,2 0,2 02| 03 | 03 | 0,4
17 0,2 0,2 0,2 0,3 0,2 0,3 0,4 0,5
neiM [54], O. E. Meankawsuan [136] u psjaom Apyrux asTOPOB. 18 0’5 02 02 0.3 03 o3 | o s
A. Il. Boukos [16], 06061HB HCCACAOBAHNA YKA3AHHBIX aBTOPOB, AaJ 19 02 092 0.3 0.3 0.3 0.3 04 | 05
Tab/HIy NONPaBOK Ha HCMapeHHe ocaakos u3 ocaakomepa Tperbikosa 20 0,2 0,2 0,3 0,3 0,3 0,4 0,4 | 0,6
(taba. 3). [To ero MHEHHIO, A5l CHEXKHBIX OCA/KOB 9Ta NONpaBKa He- e 8% 8-% oig i 1 L, 0.8 g.g
BeJHKA W cocTapasier 0KoJo 4 % H3MEepeHHOil CyMMBI OCa/LKOB. 2 02 03 0.3 04 03 04 | 05 | 07
Buausinue CKOpOCTH BeTpa Ha yaasausanue ocaikomepom Tperbs- 99 0.2 0.3 0.3 0.4 0.4 0.4 0.5 | 07
KOBA OCA/AKOB, BHIMAAAOWNX B KIAKOM BHAE, H3Y4aJoch NyTeM CpaB- 025 0,2 0,3 0,4 0,4 0,4 0,5 06 | 0,7
HeHHsl ero nmokasauuii ¢ nazemunim npu6opom (I'T'H-3000), npuusiTbiv %g : 8% 82 8.1 8'3 8'2 g.g 8.2 8.;
3a 9TaJOH, NPHEMHOE OTBEPCTHE KOTOPOro pacnosarajioch Ha ypoBHe %8 0.3 0.3 04 0’5 0'4 05 | 07 | o8
noepxuoctH 3eman. Haunnas ¢ 1962 r. no nmporpamme, cocTap/ieHHOM 99 0.3 0.3 0.4 05 0.4 0.5 07 | 08
I'TO, B psage Tepputopuaibhbix ynpasjennii [ockoMmriapovera npo- - 30 0,3 0,4 0,4 0,5 0,5 0,7 0,7 | 0,9
BOAMJNCH CPABHHTCABHBIE HAGJIONCHHS 3a OCAAKaMi MO OCaAKOME- g; 83 8-3 g'g 82 82 8,2 8.; 8.8
pan Tperbsikosa n nasemubim foxjaemepam I'TH-3000 ¢ oxnospemen- 23 03 04 05 06 05 | 06 | o8 | 09
HOil (hHKcaunell CKOpoCTH BETpa, HHTEHCHBHOCTH OIS H TeMIepa- - 34 0.3 0.4 0.5 0.6 0.5 0.6 0.8 | 10
TYpBl BO3/yxa. -3 0,3 0,4 0,5 0,6 0,6 0,6 0,8 1,0
3. T'. Borpanosoii B paGorax [10, 11] nano oBochoBanue npuus- - g; 8-3 8.§ 8.2 8.; 8.2 8.; 8.3 }.8
TON METOAMKH HcchenoBanuit, B pesyibrare aHaansa NpHYHH HECOB- 38 0.4 0’5 0’8 0.7 0.6 07 0'9 i
najleHusi AaHHBIX, NOJAydaeMblx mo ocaakomepy Tperbsikosa H HaseMm- 39 0.4 05 0.6 0.7 0.6 | 07 ] o9 | 111
0,4 0,56 - 0,6 0,7 0,6 0.8 0,9 1,1

HOMY J0KJAEMEpY, €l0 MOKAa3aHo, uTo 9TH Pasjndusg  OOBACHAIOTCA
BJAHSHHEM CKOPOCTH BETPa M CTPYKTYPONl BBINAIAIOLIHX OCAAKOB (CKO-
POCTBIO Majenust yacTHil A0kKAs). B KauecTBe nokasarte/ss CTPYKTYpbl
AKHAKAX OCaAKoB npuusAT napamerp N, npeacraasioutuii co6oi A0Ji0
0CAJIKOB, BRINAAAIOMHX C HHTEHCHBHOCTBIO [<C0,03 mM/MuH, B mpo-
nenTax or mecsiunoit cymmul ocaaxos [10]. Ha ocHosanuu skenepu-
MenTanbhbix Aaunsix ITO noctpoena wnomorpamma ky=f (Us, N),
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JIpUBCACHHAA HA PHC. 3, 3aUMCTBOBAHHAA H3 HOPMATHBHBIX YKasaHuil
3]. Ilpu nanbosee 4acTo BCTPEUAIOULHXCA HA BHICOTE 2 M CKOPO-
X Berpa (2—4 Mm/c) 3HaueHue BETPOBOIl MOMNPABKH COCTABJSET
OK0J10 5—8 % H3MepeHHOit CyMMbl 0CalKOB.

- Borjanosoil 610 yCTAHOBJIEHO, YTO 3aBHCHMOCTh KOID(pHUMEHTA
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Ry ot ckopocti Betpa u napamerpa N aas ocamkomepa Tperbskosa
OMUCBIBACTCS YPABHEHHEM

ky=1{(1 — aNU,), (3.2)

rae a=0,038; U; — ckopocTh BeTpa Ha BHICOTE 2 M HaJl MOBEPXHOCTHIO
3EMJIH Y NPHEMHOrO OTBEPCTHS OcajakoMmepa, m/c.

[lo nanneiv Boraanosoii, TounocTs pacuera napamerpa Ry A1
MECAUHBIX CYMM OCAaAKOB nmo (opmyie (3.2) saBasercs BHOJHE YAOB-
JeTsopurebHoN. Cuayuaitnas NOrpemiHocTh MeHblle 3HAYeHHs Mo-

o ., TPaBKH U COCTABJSET B CPEHEM
35 N% 90 1—2 9%  namepenHofi  cymmBbl
" 0Ca/IKOB WH, UTO TO e Camoe,

20—30 % suHauenuss camoil mo-
161 gp TIPaBKiL.

ITockonbKy 8a KOHKPETHBIE
JAHI  BBINAJAEHHA OCAJKOB JaH-
| : HbI€ O CTPYKType ocaikos (ma-
1 70 pamerp N), Kak npasujio, OT-
CYTCTBYIOT, TO B NIpaKTHKE KOp-
PEKTHPOBKH OCAJKOB MNOJL3YIOT-
Csl CPEAHHM MHOTOJIETHHM Me-
CAYHBIM 3HAYEHHEM Mapamer-

50 pa N, 4TO, €CTECTBEHHO, NMPHBO-
JAUT K YBEJIHUEHHIO OMHOKH on-
40 PEeNeHHA BEJHUYHHBL Ry
B HauGosbiine  norpemnocTH
b 30 BOSHHKAIOT MPH H3MEPEHHH TakK

HA3LIBAEMBIX TBepAbIX  (cHer)
2
10

1

Pue. 3. 3asncumocts  Koa(uuuenTa
L I ki or ckopoct merpa Uy B mapa-
10 Uso M/ merpa N.

| 1

4 () 8

19

0 cMemauublx (cHer, f0XKAb) ocaakos. ITo manupiM 32 map cranumi
(OTKPHITHIX H 3alHUEHHBIX OT BETPa), PACHOJOKEHHBIX B pasiiny-
Hblx nprpoansix yeaopusix CCCP, Boraanosoit [[10, 11] nosyuenst
3aBHCHMOCTH OTHOCHTEeJLHBIX SHAUYEHHIT TONMpPaBOuHBIX KO3(dHIHeH-
TOB JUVIsl OCAJIKOB, BBINAZAOUHX B BiHJAe CHEra ¥ B BHAE MOXKAA €O
CHEroM.

Cneayer OTMETHTH, YTO Ha HE3ALIMILEHHBIX OT BeTPa CTaHIHAX,
JanHble 10 0cajKaM KOTOPLIX HcnoJdb3oBana bBoraanosa, A0NO0JHH-
TEJALHO H3MEPsJIHCH TeMreparypa BosjyXa u ckopocts Berpa. Ha 3sa-
IHILEHHBIX OT BeTPa CTAHIHAX YKA3AHHBIC JEMEHTHI HE H3MEpSJIHC.
[Mpeanosaraioch, YTO BJAHAHHE BETPA HA YJABJHBAHHE OCAAKOMEPOM
0CajKOB TNpPaKTHYECKH OTCYTCTBYET, a H3MEHYHBOCTH TEMMNEPAaTyphI
BO3/yXa HE3HAUHTEJbHA, YTOGB OKa3aTh BJMAHHE HA CTPYKTYPY
0Ca/IKOB B MNpejeaax pacCTOSHHH MEXAYy [apaM# CpPaBHHBAEMBIX
cranuuit or 1 10 35 kM.
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Ilpu nocrpoeHnn yKasaHHOI 3aBHCHMOCTH JJsl TBEPABLIX H CMe-
Wannbix ocaakos Boraanopoit GO YUTEHO JBa Napamerpa, BJIHAIO-
IHX Ha HX SHAYGHHE: CKOPOCTL BETpPa Ha BBICOTE 2 M HaJl 3EMHOIl
mnosepxuoctbio U, u rtemneparypa Bosayxa (f °C). Temneparypa
BO3JlyXa /JIsi XapakTepHCTHKH CTPYKTYPBl OcaakoB Obljia mpupsita
¢ yuerom pesyabratos muccaepopanuit A, JI. 3amopckoro [136] u
A. K. [lionuna [56), nokasasuiux, uto (opMa CHEKHHOK, a CJeA0Ba-
TEJBLHO, H CKOPOCTH HX MaJCHHSI TECHO CBSI3AHLI C TEMIEPaTypoil BO3-
JIyXa BO BPEMsi BHIAACHHS CHera.

- Iloayyennasn Boraanosoit 3aBHCHMOCTb Ky o =[(Us, o), rae
Ry, o — NONPABOUHBI KOI(P(DHUHEHT K TaK HA3BIBAEMBIM CMEIIAHHBIM
(ko) u TBepabiM (ky) OcajiKkaM, HCIOJL30BANACH MM KOPPEKTHPOBKH
H3MEPEHHBIX OCAAKOMEpPaMi OCaJAKOB B COOTBETCTBHH €O CHElHa/ b=
HbIMH yKasauusimu TO.

Buinonnennass Boraanosoit oueHka TOMHOCTH pacueta BeTpPOBOit
- NONPABKH I MECAUYHBIX CYMM OCAaJlKOB, BbiNajaioulux B BHJE CHEra,
TyTeM HCMOMb30BAHNS BBIPAKEHHS JUIs CYMMApPHOIl JAHCHEPCHH OLIN-
00K TNoKasajia, uto cjyuaiiHas MOFPEHIHOCTb ONPEACACHHS BETPOBOIl
monpasku B cpeaHem pasna 15—30 9% 3snavenus camoil monpasku
~ H B PasHbIX YCJAOBHAX MOXKeT cocrapisith oT 5 po 50 Y% uamepeHnoi
CYMMBI OCALKOB.

Metoika OLUEHKH NONPABOUHBIX KOIDPUIUHCHTOB Ry, NMPEATOKEH-
- nag I'TO, BeTpeTHia BO3paXKeHHst €O CTOPOHLI PSifa  YUGHBIX. DTH
- BO3paXKEHHS CBOAWJIHCH K CJACAYIOUIHM MOJOKCHHSIM:

1) Kak nokaswiBalor paGoThl HEKOTOPHIX HccaegoBateneii [66,
128], ocajkomeps, pacnoJoXkeHHbie Ha 3ALIHUIEHHBIX yYacTKax (Jec-
‘HbIE TOJISIHBI, Cajbl, HACENEHHbIE IMYHKTBI), MO CPABHEHHIO C OCALKO-
- MepamMu B OTKPHITOH MECTHOCTH JAlOT HECKOJIbKO MEHbLee YBeJHye-
HHEe OCAJKOB, YeM 9TO MOJYMaeTest 1Mo 3aBHCHMOCTH Boraanosoil.
~ 2) KonuuecTBo 0CajKoB, HCHPABJAEHHBLIX 1O 9TOI METOAUKE 3a
- GesoTTene/bible NEPHOAB, B OTAGABHBIX CAYYASX CYUIECTBOHHO BHIIE
NPHPALICHHS CHEro3anacos.
' 3) Hesssku BoaHbiX 6a/laHCOB pPeUHBIX OaccefiHOB TNPH HCNOMb-
- 30BaHHN HCNPABJEHHBIX O0CANKOB OOJbLIEH YACTBIO MOMOIKHTEJNbHLIE,
HTO YKasbiBaeT Ha CHCTEMATHYECKOE MPEBBICHHE NMPHUXOAHON YacTH
YPaBHeHHs GaJlanca Ha[ PAacXOAHON.
~_4) Beaepcrsie Manoro KoJuueCcTBA CPABHUBAEMBIX Map CTAHLHI
(32 napml) HaAEKHOCTL YCTAHOBJACHHBIX CBA3EH HE MOMKET OBITH
~ BBICOKOI,

Bee st o6eroarennersa nobyaman FTH BRINOAHHTL AONOMHITENb-
JHble HCCICAOBAHHS, 10 AaHHBIM KOTOPLIX OLIIH COCTABJACHLI M H3AAHBI
Bpemenunie yKkasahus no BBEJEHHIO MONPABOK B MECHAUHKIE CYMMbI
OCa/lKOB NMpu pacueTax BOAHBIX GanaHcoB peunnix Gacceitnos [92].
B sTux ykasaunsix sHauenus nonpaBouHbIX KodddHLHEHTOB K 0cai-
- KaM, BBINAJAIOUIMM B CMCLWIAHHOM M TBEPAOM BHJIE, CYHIECTBEHHO
HHIKE, YeM B YKasauHbIX Bbilme pekomengauusnx I'TO.

. B. C. Tony6es [47], TwateqbHo NPOAHANH3HPOBAB METOANKY
ICTIPABJICHHST M3MEPEHHBIX  OCaAKOB, TNPHBEAEHHYIO B YKasaHHAX
123], npumwen x caeayiOluM BHBOAAM:

l
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1) ans ckopoetw Berpa 20 8 M/¢ 10 9T0H METOAHKE XapakTepHO
CHCTEMATHYCCKOE 3aBBIICHHE TBEPALIX M CMEUIAHHBIX 0CaJKOB;

2) s CHEXHBIX (TBEpABIX) OCaAKOB, BHINAJAIOUIHX NPH TeMIe-
parype Boaayxa Buiiie —5,4°C, 3aBpllieHHe OCaJIKOB MPH HX KOppeK-
THPOBKE HMEET MECTO MpPH CKOPOCTH Bc'rga Jo 6 m/c;

3) Aas cKopocTH BeTpa OT 3 Zo 5 M/c oTMeuaercs MaKCHMyM
MOrPEIIHOCTH CHCTEMATHUCCKOTO 3aBLILICHHSI H3MEPEHHBIX OCAAKOB
(1o 22—27 % cyMMBl USMCPEHHBIX OCAJKOB) NPH HCOPABJICHHH HX MO
meroauke I'TO;

4) a8 KHAKHX OCAJAKOB XOJOAHOrO mnepuoja roga (¢ HosGpA
N0 anpedb) 3aBHIUCHHE COCTABJSACT B cpefnemM okoso 14 % ana Beex
3HAYCHHI CKOPOCTH BeTpa.

Ha ocuoBanuu uccaepoBannit IoayGeBa u JApYrHX aBTopoB,
A. Il. BouxoBbim [16] Obii yCTAHOBJEHBI HOBbIE 3aBHCHMOCTH JUIA
onpejeenys NONPaBoOYHBIX KO3(PQPHUHEHTOB K OCafKaM, BbINAAA0-
LM B BHJe CHEra, u Tak Ha3biBaeMBIM cMeuraHHbiM ocaakam. Hosbie
3aBHCHMOCTH, NOCTPOEHHEIe BOUKOBLIM, CYLIECTBEHHO OTJIHYAJHCH OT
nocrpoenHpix pawee. Ilpu ckopocrs Betpa Menee 2—3 M/c 3HAUCHHA
noNpaBouubIX Kos((pHUHENTOB MeHblie pekoMenjgoBanubix panee I'TO
n I'TH.

ITpu ckopoctu Berpa Gojiee 7 M/C HOBble 3aBHCHMOCTH YYHTLIBAJIH
cpasy ABa o6CTOsITENBCTRA:

13 HEAOYJaBJIHBAHHE OCAJAKOMEPOM YacTH BHINAAAIONKX OCAJAKOB;

2) nonajaHpe B OCAJAKOMEP TaK HasbiBaeMbiX <«JIOXKHBIX Ocaj-
koB» [119].

ITpn wuccnenoBannsx Boanoro Gasanca peunwlx GacceitHoB 3a
MHOTOJICTHHIT MEPHOJ 3HAYeHHs TNONPABOYHBIX KOI(DGDHUUHEHTOB &
(nepexos or OCaAKOB, H3MEPEHHLIX B NPOLIIBIE TOAB JOXKAEMEPOM,
PAacloJOKeHHbIM Ha BbICOTe 2 M, K MOKasanuaMm ocagkomepa Tperbs-
KoBa), k; (yuer BAHSIHMSI BEeTPOBOro (paxropa M HCnapeHHs H3 ocai-
Komepa) u kg (yuer norepb OCaAKOB HAa cMauynBaHue npnGopa) MOryT
6uiTh B3ath u3 Cnpasounnka no kaumary CCCP, u. IV. Jas xop-
PEKTHPOBKM M3MEPEHHBIX CYMM OCaJKOB 3a MeCsllbl peajibHBIX JeT
CJAGAYET HCIO0/b30BaTh AHGDGHEPEHIHPOBAHHBIE 3HAYEHHSI Ry H Ry, NpH-
BeAcHHble B Meronnueckux ykasauwuax [92], Tak Kak 3amMeHa exe-
POJAHBIX 3HAYCHHI MONPABOMHLIX KOI(D(HIHEHTOB HX CPEJHHMH MHOro-
JIETHHMH 3HAYCHHAMH [PHBOJMT, €CTECTBEHHO, K ommHOKaM.

3axkanunBas paccMOTpeHue BONpoca 00 H3MEpPeHHH OCaJKOB OCaj-
KoMepaMH cHcreMbl TpeTbKOBAa W HX KOPPEKTHPOBKH B NYHKTax
HaOMIOACHHIT, CACAYET OTMETHTH, YTO HEOOXOAHMOCTh HX HCNPaBIEHHS
pasaessaercst He BCeMH YUCHLIMH.

BedneJicTBiHe NpPHBHECEHHsT METOAMYECKHX OMMOOK pacyera B OT-
KOPPEKTHPOBAHHBIE OCAJAKH, MOCJHeAHHE, KaK MNpaBHIO, XYyXKe Koppe-
JUPYIOTCA ¢ NOKA3aHHAMH CMEMHBIX crTanuuit, nostomy B. H. Tlap-
wun [103], smanpumep, npumies K BHBOAY O Heneaecoo6pasHoCTH
HCIIPABJCHHSI H3MEPEHHBIX 3HAYeHHiT ocajIKoB.

Bonpoc o COBEpPUICHCTEOBAHUH METOAHKH H3MEPEHHSA H KOPPeKTH-
POBKM OCafKOB HyXKJaeTcss B AajbHedweMm wuayuenud. ITo namemy
MHEHHIO, OCAjKH, BEIMAJaIONIHE B JKHAKOM BHJAE H B BHAE CHera,
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J0 Gbl Uesaecoobpasko HaMepaTh pasanuneiMu npnGopamu. Ha sto
cTosTeNbeTBo ob6pautan BuuManue B 30-¢ rojbl HAWEro CTONETHA
Kommugep [75]. IMosauee s1a uiest Guna Buickasana JI. P. Crpy-
pom [119], npeatoKuBWKM, B YaCTHOCTH, HOBHI METOA OAHOBpE-
HHOrO H3MCpEHHs TBEpABIX OCaAKOB ABYMS OCajKOMepami: ¢ 3a-
Toft # 6e3 3aluThl. DTO NPEUIOKEHHE NOKA HE MOJYYHIO IIHPO-
KOrO 1pPHMEHEHHS,

B ropusix Tpyanopocrynuux paionax CCCP mapsiay ¢ ocaiko-
tepamu TperbsikoBa Asi H3MEPEHHsi aTMOC(EpPHBIX OCAAKOB MpHMe-
JOTCS CYyMMApHBIe OCAaAKOMEpH! pasauunblX Kouerpykuuit. HMx onmu-
panne Aano B creuuanbHoil Jureparype [101, 117]. Bonpoc o Tou-
HOCTH NOKAa3aHuit 3THX OCAAKOMEPOB TpeOyer AOMOJHHTENLHBIX
HCCCoBaHHIL

. B nocaeianHe rofbl BEAYTCS SKCMEPHMCHTAJLHbLIC HCCHCAOBAHUA
H3MEPEHHsT OCAAKOB € NMOMOLIBIO PagHOJOKaTOPOB. IDTO OTKPHIBAET
BOZMOZKHOCTE G0JIee HAACIKHOTO H3YHUEHHsSt NMPOCTPAHCTBEHHOrO pac-
TIpejeienisi OCaJlkOB B CPABHCHHH C HX HA3CMHBLIMH H3MEPEHHSIMH Ha
METeOCTaHIHAX B OTACALHLIX, OOBIMHO PEAKHX NYHKTAX HAGJIOACHUI,
‘Ha stom nyTH, OAHAKO, BCTPEUAETCs HEMAJO TPYAHOCTEl, CBA3dH-
HBIX C rPajayHpoBkoil annapatypsl [47], nosromy B Hacrosuiee BpeMms
9TOT METOJ He MOJAYYHJ LIHPOKOrO pacnpocTpaHeHus B NPAaKTHKE
BOAHOOANAHCOBLIX HCC/ICA0BAHNI,

3.2. HCIIAPEHHE

- Hcnapenne sBAAETCS OMHHM N3 BAXKHLIX 3JIEMEHTOB PacXOAHOI
JaCTH YpaBHEHHst BoaHoro Gaznaunca, [IpUMEHHTEJIBHO K peYHOMY
BoA0cOOpY OlEHKA HCMAPEHHs € €ro MOBEPXHOCTH — 3ajaya A0CTa-
TOUHO Cao0KHasg, DTO CBA3AHO C HEOOXOAHMOCTLIO OMPEeAeeHHs CYyM-
MapHOro KOJHYECTBA BJAry, KOTOpas Henapsiercs ¢ PasiHYHbBIX BHAOB
HOACTHIAIONIEH NOBEPXHOCTH BojocGopa (namud, Jyr, Jjec, BOAOEMEL
M Ap.) 3a pacuerHblii uurepBan Bpemend, CyulecTByoWas peAKas
CeTh MOYBEHHO- U BOAHOHCHAPHTEABHLIX CTAHUH{ HE MO3BOJSACT B HA-
cTOsIllee Bpems, Ad W HE MOXKET No3pojuTh B OGamxaiimem Oyayiiem
BeJsieieTBie GOMBIIOrO PasHooGpasHa NPHPOAHLIX JNanamadTos onpe-
JleqsTh 3HAueHHs HCMAPEHHA C PasiHYHbIX MOACTHAAIONHX NOBEpX-
‘Hocteit. Menapureay Xapakrepusyior HCHapeHHE B MECTE YCTaHOBKH
npuGopa u s TOro, UTOOLI OUEHHTH HCHapeHte AaXe ¢ OAHOPOAHOrO
“ax-uxmaq;'ra. HECOOXOAUMO HMETh HECKOJIbKO MpHOOPOB, PABHOMEPHO
PasMElleHHBLIX HA paccMaTpHBaeMoit TeppHTOpHH. B cuay yKasauHbX
NPHYHH JaHHBIC HCNAPHTENbLHBIX YCTAHOBOK (HCK/IOUAs BOAHLIE HCna-
PHTEJR) HCHOJL3YIOTCS B OCHOBHOM MPH 9KCHEPHMEHTAIbHLIX BOAHO-
0anaucoBeiX HCCJACAOBAHMAX JUIs OUEHKHM HCHAPEHHA ¢ MaJblX BOJO-
cOopos, nMeoux 60Jee HIH MEHee OAHOPOANYIO MmoBepXHocTb, Yaue
MMAapHOe HCnapeHue ¢ BOLOCGOPOB OLUEHWUBACTCS € HCMOJbL30OBAHHEM
ETO/ANK, OCHOBAHHBIX HA pCLICHHH YpaBHEHHii Temuosoro Ganauca
aypOyaentnoit auddysun. Kpome 1oro, ¢ 910il HeJAbIO0 NPHMEHSIOTCS
JIHYHBIE 2MIHPHYCCKHE SaBHCHMOCTH, YUHTHIBAOUIHE B TOH HJIH
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HHOI  CTEMEHW BANAHME HA HCNAPEHHE THAPOMETEOPONOrHUECKHX
Gakropos. Jlasi pasiuuHBIX NOACTHIAIOLINX noBepxHocrel paspabo-
TdHbl KOHKPETHBIC METOAHKH, MO3BOAAIOUINE OUEHHBATL HCMapeHne
C JIaHHOrO BUAA Yroauit.

Hapaay ¢ ucnapennem B’ npupose nmeer mecro u obparubil npo-
IeCC — KOHICHCALNS, KOFa BOAA NpPH ONPEAEJNEHHBLIX  YCJIOBHSX
NEPEXOJNT H3 NMAPOOOPA3HOrO COCTOSIHUA B KuAKoe. Jlauusle MHOPO-
UHCJCHHBIX  9KCHEPHMEHTANLHLIX HCCACNOBAHMIT MOKA3BLIBAIOT, YTO
POJIb KOHACHCAUMH B npoleccax BAaroo6MeHa BO MHOrO pa3 MeHblie
poau Henapenusi. Tem He MeHee npu pacuerax 3a KOPOTKHE HHTEP-
BaJibl  BPEMEHH B OTACILHLIX CJAYYasiX BO3ZHHKAET HEOGXOAHMOCTh
B yueTe JaHHOro NpUXOAHOro sjiemenra Gasauca.

Pasanyaior Komgencaumio armocdepHbix NapoB Ha MOBEPXHOCTH
3emian (00pasoBanue pochl) M NMOYBEHHYIO KOHAeHCAUHIO. KoJaHuecTBo
BJarH, o6pasylolleecsi 3a CYeT BHIMAJACHHS POCHI, HEBEAHKO H He npe-
Buimaer 1—2 9% cymmb ocaakos, OcTaHOBHMCS nojpoGHee Ha MOY-
BEHHOM KOnAencanuu, Ona NPOHCXOAMT B 30HAX aspallii H HACHIIle-
tusi. Buaara, oGpasyiomascs sa cueT KOHACHCAUMH, HACT HA TNOMOJ-
HECHHE  3amacoB  noaseMHBIX  BOA. ComacHo  HCCJACAOBAHHSAM
B. B. Kanmoukuna [72], KowaeHcauuonusie Boant MOTYT COCTABJIATD
or 15 po 30 % ob6bema uHGUALTPAUHOHHBIX BOA. [lo ero MHCHHIO,
KOHACHCAILHA  MOJKET HIPaTh CYLIECTBEHHYIO POJib B  [OHOJHEHHH
3anacos noasemupix BoA. Jas yeaosuit Kosbekoro nosyoctposa cioil
BOAbL, CKOHACHCHPOBABIUENCH B nousorpyntax, no Kaumoukuny,
Moxer pocturate 15 mm/rox. Jlas pajiona KapakymoB KouaeHcaius
B Tojule MOYBOrpyHTOB, 1no AauubiM H. A, Oruaseu [98], nocruracr
11,2—17,8 mm/rox, D10 jpaer ocHoBaHHe cACAaTH BHBOL O TOM, YTO
P H3YUCHHH BOAHOro Gananca peunoro Gacceilna B psae cayvqaes
HEJB3A He YUHTBLIBATL KOJHYECTBO KOHACHCAUHOHHBIX BOJ, A0S KOTO-
PBIX MOXKer coctaButh, no Kaunmouxkuny, o 20 9% peunoro croka
i a0 30—40 9% noaseMHoro croka, Hawm NPEeACTaBJIAETCH, YTO 9TO
Kacaeres B OCOGEHHOCTH PaiOHOB MYCTLIHL H NOAYNYCTHIEL. B Gosb-
WHHCTBE PAlOHOB TaK HA3LIBAEMOIl YMEPEHHOIl 30HH, KaK ObLIO OTMe-
€HO BB, POJIb KOHACHCALMH B (POpMHPOBAHMM BOAHOTO Oajanca
HC3HATHTE/IDHA M ee HEYYET He MOMKET NMPHBECTH K CKOJBLKO-HHOYb
OLLYTHMBIM TIOFPEIIHOCTAM B pacueraXx BOAHBIX GajaHCOB peuHbIX
Gaccelinos.

3.2.1. TennosnepreTnyeckas oCHOBA npoiecca Henapeuus

HntencHBHocTs npouecca nenapenns onpeeasercs, ¢ OAHON ¢To-
POHBI, HAJHYHEM TEIJIOBKIX PECYPCOB, a ¢ APYroii,— CTENeHbio YBJIaK-
HEHHOCTH HCHapsioleli noBepxHoCTH. [JIaBeHCTBYIOMAA poib B 3TOM
fipouecce NPHHAMIECKHT TEIVIOBOH SHEPrHH coaHna. B coorsercrsumn
¢ obuweit CTPYKTYPOil ypaBHEHHS TENJIOBOro Gajanca (2.1) npumenu-
TEALHO K pacuery HCHApeHHsi OHO MOXKET ObiTh 3aNMHCAHO B BHAE

E = (R — B)/(L 4 T/E), (3.3)
rae L — ypeabnas renaora uenapemus.
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~ Ilpunumas, B coorsercrsun ¢ uaeeit Teiimopa [146] u Ilmuara
[145], npouece TypOysentnoit Auddy3un AHANOTHUHBIM npouecey
Moaekyaspuoit audpdysun, M, H. Byasiko [21] moayuna caeayoutue
BLIPAXKEHHsS /I BEPTHKAJBHBIX TYPOY/ICHTHBIX IOTOKOB Tenia H BJarH

= —pepkr 92 (3.4)
E = —pk, -%Z— ' (3.5)

FAe O — NIOTHOCTb BO3AYXA; Cp — YAGAbHASA TEIVIOEMKOCTL BO3AYXA;
! 06 0
Rr u ke — koapuUHEnTH TYPOYJIEHTHOTO OOMeHa; e 'FZ_—
BEPTHKAJILHLIC TPAJAHCHTHI TEMMEPATYPBI M YACJNbHON BJIAKHOCTH
- BO3jyXxa.

oacTapiss B ypashenne (3.3) suipaxcenusn (3.4) u (3.5), noay-

HaeM CCAYIONLYIO 3aBHCHMOCTD:

R—B
£ FaG kr 00 | oq
“p~k, 0z | 0z

(3.6)

WMnterpupysn mnosyuennoe BHIDaXKeHHE MO 2 W YYHTHIBAS, HTO
- Koshduunentsr kr u k, coriacko [21], mano oTaHuaKOTCS Jpyr or
Apyra, nocjae psijia npeo6pasoBanuii 3anHCLIBACM

1000 (R — B)
s LT

TAe (g — IVIOTHOCTL BOJAWL;
MBI O BBIPAKCHHIO

(3.7)

p — koappuunenr Boysua, onpepense-

Pl AG
p=— L — (3.8)

(& = 0,622 — coorHomEeHME MOJICKYJIIDHOTO Beca BOABI H BO3AYXa;
Cp ~— YAQIbHAA TEMIOEMKOCTh BO3JyXa MPH MOCTOSHHOM AABJICHHH;
- P’ — armocdepnoe napaenne; AO n Ag — COOTBETCTBEHHO Pa3HOCTh
MLy H3MEPCHHLIMH HA JBYX BHICOTAX 3HAYCHHAMH TEMIEpaTyphl
(BO3JlyXa H H3MEPEHHBIMH Ha TEX e BBICOTAX 3HAUCHHAMH YIPYroCTH
BOJSIHOrO napa).

~ Ora QopMmyda npuroAHa AN ONEHKH HCHAPEHHSI C TepPHTOPHH,
OKpyKaiouteii Tenviobasnancosbie cranunn. B npexcrasiaennom ypas-
HEHHN He YUHTHIBAIOTCS TOPH3OHTANLHLIE T'PAJAHEHTH TypGyJCHTHOrO
€n1006MeHa  (aABEKIUHA), MOITOMY OHO MOKET NPHMEHSITHCH MPEH-

! Cornacho Heeaenopamiam A, P. Kowucraurunosa [74], tdopmyaax (34) n
(3.5) cacayer pasanuath KOIDPHUHCHTH TYPOYICHTHORO o0OMeHa A5 nepenoca
Tenia ke W nepenoca BaAarH K.
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MYLIECTBCHHO UL Ads AOCTATOYHO OAHOPOAHBLIX DABHHHHBIX yuacT-
KOB MECTHOCTH, MOKPLITBIX OAHOOGPa3HON pacTHTENbHOCTLIO. PopmyJia
(3.7) uenpHemJjema A5 OUCHKH HCNAPeHHs B apHAHBIX pafloHax.

Ouenka HenapeHus ¢ BOAHON MOBEPXHOCTH N0 METOAY TEIIOBOrO
Gananca (¢ ncnoapzoBamueM Koshduunenta bBoysna) MoKeT Bbi-
~ HOJIHATLCA N0 CJAeAYIOUEeMY VPaBHEHHIO:

1000 R — Al +Alz+Aly
E= p L Cilpmmi i
d l+ﬂ+T(90—9)

(3.9)

rje ¢ — yaeabHas TEMIOEMKOCTb BOAM; g — cpeauss rtemneparypa
ucnapsioniefics  BoAb; © — cpejHss Temneparypa BOABL, KOTOpas
nocTynaer B NOBEPXHOCTHHI ee cJoil B3aMen uenapusueics; Al —
yBeJHYeHHe 3aNacop TenJa B BOJOEME 3a pacuerHuiil mepuon; Al; —
PA3HOCTH MEXKJY MPHXOJAOM M PACXOAOM TeMia BOjOeMa 3a cuer
NPHTOKA H OTTOKA BOABI H3 BOAOCMA TOBEPXHOCTHHIM nytem; Al —
TO JKe, 32 CueT BCEX BHJOB MOCTYIVIEHHS H OTTOKA BOJALI MOA3CMHBIM
nyTEM.

Beipaxenns (3.7) u (3.9), ocHoBaHHbIE HA PEWICHHH YPaBHCHHA
TenyioBoro Gajaunca, NMOKA3HLIBAIOT CBA3L MHCIAPEHHA C ONPEAEsIo-
UUIMH €ro TemJosnepreTnueckuMu (akropamu. [Ipumenenue ux Tpe-
Gyer opramusaunn HaGJIOJeHHH 3a MOTOKAMH Tenja H rpajHeHTamu
TEMNEpPaTyphl W BJIAXKHOCTH BO3AYXA, KOTOPHLIE Ha MaccoBOW rHAPO-
METCOPOJIOTHUCCKOI CeTH BEAYTCA B OrpaHHuCHHOM OOBEME.

CyIIecTBYeT M APYroil NOAXOA K ONPEACHCHHIO HCNAPEHHs, OCHO-
BAHHBIT HA HCMOJL3OBAHHK 3aKOHOMEpPHOCTEN TermiooOMeHa B MpH-
3eMHOM CJoe BO3AyXa, B KauecTBe HCXOAHON 3aBHCHMOCTH NPH 3TOM
ucnoasayercs opmyaa (3.5). Ocuosnas TPYAHOCTL MPH PELICHHH
ypasunenus (3.5) saxaouactes B onpeneiennn Kosduunenra Typoy-
JgenTHoro oOmena, Hecmorpsi Ha TO 4TO TOMY BONPOCY MOCBSLIEHO
GoabLioe uucio pador [21, 74 n ap.], n B HacTosllee BpeMs 3ajadya
onpeaeaeHns AanHoro KosgduuHenra fABAACTCH JAOCTATOUHO CJOHK-
noit, Cunraercs yCTaHOBJCHHBIM, HTO B NPH3EMHOM cCJl0€ BO3JyXa
koapuument TypOyaeHTHOro oOGMeHa NPONOPUHOHAJNEH BBHICOTE H
CKOPOCTH BETpa H 3aBHCHT OT TeMMEpaTypHON cTpaTtHpHKanuu aT™Mo-
cepui. A, P. Koncrantunos [74] pexkoMmenayer Ads OnNpeiesieHHs
s10ro KosdduuuenTa B NMPHIEMHOM CJ0€ BO3AYyXa BHICOTOH 7 M cJje-
JYVIOILYIO 3aBHCHMOCTD:

k=(¢2) (In<-) Uy / T=RI, (3.10)
rie % — nocronannas Kapmana, papnasi 0,38; U; — ckopoetsh Berpa
Ha Bbicote 2;; Riy —uncio Puuapjicona; zp— napaMmerp Mmepoxo-
BATOCTH. -

Hanoxennbii cnocod onpeaeseHus HCMapeHus no Meroay typOy-
nentHoll Anddysun A0BoAbHO wmpoko npumensiercs kak B CCCP,
TaKk u 3a pyoekom. Ero HeJ0CTATKOM, TAK XK€ Kak M MEeToAa Temio-
Boro Gajanca, sBJAAETCS OrpaHHueHHOCTh Hcnosb3oBanusa. Kak npa-
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A0, 9TH METOAB NPHMEHAIOTCH NPH IKCHEAHUHOHHBIX H CHELHAND-
HBIX  CTAUHOHAPHLIX HCCJACAOBAHHAX €  ACTAJNBHBIM onpejesieHueM
IPaateHTOB PHAPOMETEOPOJOrHIECKHX JIEMEHTOB,

"~ B nocaeaune roint B. C. Mesenues npeiacraBui ypasHeHue Terl-

._ylouleM BHAE!
Rt +T++ B, —By=LE 4T~ + I,—LC. (3.11)

Boapiuniereo o6o3unauennit B @opmyae (3.11) anajsoruyno Tem,
_KoTopbie Aaubl B popmyne (2.1), ¢ Toit PAasHUICH, YTO HHAEKCH «-|-»
W «—» 03HAUAIOT MOJOZKHTEJbHYIO HAH OTPHUATEJILHYIO COCTABISIO-
mpe paanaunonnoro Oananca M TYpPOYJEHTHOro renaoo6mena. IToso-
KHTEABHBIMH  CHUHTAIOTCH TE NOTOKH, KOTOPBIE HanpaBjieHbl K MOA-
CTHAIAIONIC] MOBEPXHOCTH, a OTPHUATEJALHLIMH — HMEoUe o6paTHoe
‘Hanpasiacuue. By, n By — 3anackl TEMJOBOI SHEPIHH B JACATCJILHOM
caoe MOMBKL HA HAYANO0 M KOHEl PAacueTHOro NPOMEKYTKa BPEMEHH;
[y — 9 deKTHBHOE H3AYUEHHE B MEPHONL OTCYTCTBHA MPHXOAA KOPOT-
- kosoauosofi paamaunn; LC —Tenao, BbiaeaseMoe MpH KOHACHCA-
CIHH BOAAHLIX NApOB BO3AyXa Ha NOBEPXHOCTH 3eMJIH H B BEPXHEM
- CJIOC NTOYBOTPYHTOB.

. [lpuummas, uro Jepas uacTh ypashewws (3.11) xapaktepusyer
gatpaThl Temya Ha MakCHMAaJbHO BO3MOYKHOE Henapenne LEvixe;
a npasas uacTs (3a HCKmouenHeMm uiena LE) Xxapakrepusyer cyM-
Mapubit TemmooGMen ¢ posayxom T, Mesenues npHien K caeayio-
| mieMy BBIPaKEHHIO, KOTOpPOe OH Ha3Baj YpaBHEHHEM TeNVIOHEpPreTH:
. yeckoro GanaHca TemoBaaroobmena:

LE“an a1 LE + T.

‘N
4

(3.12)

ITpununnuaasioe oranuue ypashenus (3.11) or mmpoko uspect-
. HOro ypaBHeHus TenJaoBoro 6ajanca COCTOMT, 1O MHEHHIO MaHHOTO
apTOpa, B TOM, UTO B ypaBHenun (2.1) BCe 3JMCMEHTH XapakTepHsyior
CKOMINEHCHPOBAHHEIE MOTOKH 3HEPTHH, B TO Bpems Kak B (hopmuposa-
. HHH DPOLECCOB HCMAPeHHs H KOHAEHCAUHH YYaCTBYIOT MOJIOKHTENb-
HBle HJH OTPHLLATEAbHBIE MOTOKH Tenaa. B npacrosulee Bpemsl HeT
| peajbHbIX BO3MOXKHOCTEH MPOBEPHTL CHPABEATHBOCTL npeaaraemoii
dopmyan (3.12) Ha dakTHueCKOM MartepHaje, MOITOMY MpH NMPaKTH-
\ecKHX pacuerax BeduunHbl Eyace Me3eHneB npejsaraer HCMoib3o-
BaTh IMIHPHYCCKHE 3ABHCHMOCTH, B KOTOpbie BXOAHT paanannoHHbl
Ganawnc 3eMHON moBepxHOCTH R,

3.2.2. Hamepenne nucnapenis ¢ NOMOWBIO HCIAPUTENBHBIX

YCTAHOBOK

IpuMeHenne YCTPONCTB, MpejHA3HAYCHHBIX A H3MepeHns wucna-
PEHHS 1 PAja APYPHX 9JEMEHTOB BOAHOrO Gajanca B eCTECTBEHHBLIX
jenosuax, umeer Oodee uem 300-nethion0 neropuio. Menapureasubie
CTAHOBKH PAasJHMHBLIX THIOB H HA3HAYEHHS WHPOKO HCMOJBL3YIOTCA
B CCCP 1 3a pyGexoM Ansi ONpeJeNeHHs HCMNApeHus ¢ pasiuvHbIX
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NOJACTHAAIOUIHX TOBEPXHOCTe (rmousa, BOJA, CHer, JIEC, CEIbCKOXO-
asiicTBCHHBIC YroAba u T. A.). Llupokoe npuMeHeHue 9THX YCTPOHCTB
00bsICHACTCA NPOCTOTON MpPOM3BOJACTBA HabJMIOAeHHIT H 06paGOTKH
MATepHAJIOB ¥ AOCTATOYHON TOMHOCTBIO MOJIyYaeMbiX pe3yJbTaToB
(BEpPOATHO, He HHXKEe TOH, KOTOpas JMOCTHrACTCS MpPH NPHMEHEHHH
METOJI0B TenaoBoro Oajanca u TypOyiaeHTHON Anddysnn, a TaKKe nNpu
HCIOJMB30BAHHN  PA3JUUHLIX SMIHPHUCCKHX 3aBHcHMocreil), Bouee
TOIO, MOCTOSAHHOE COBEPUICHCTBOBAHHE KOHCTPYKIHA HCHAPHTEIBHBIX
YCTAHOBOK MO3BOJIAICT CHENATh BHIBOA O TOM, YTO OHH, BEPOSITHO,
OyAyT WHPOKO HCNOJABL30BATLCS M B AajbHEHIIEM NPH PEUeHHH pas-
JUUYHOTO poja BOAHOGANAHCOBEIX 3aaay. OOGwuil HeA0CTATOK MeToja
HCMAPHTENEH COCTOMT B TOM, YTO MeTa/IHMecKHe CcTeHkd mnpubopa
00242107 TEMIONPOBOAHOCTLIO, OTJIHYAIOUWIEHCS OT TemIonpoBOAHO-
CTH OKpyZKalollell HCHapuTe/h CPEAbl, BCAGJACTBHE UEro TEMJoBOi pe-
KUM BHYTPH nprOOpa OKas3biBaeTcA HCKakeHHbiM. B stux mprbopax
HApYLIEHA B3aHMOCBA3b NOYBEHHON BJArH MOHOJHTA C BJIArOil NMOYBHI
HA pasubIX rAyOGHHAX B ecTecTBeHHBIX ycaosusax. Kpome Toro, nenapu-
Tl He (DUKCHPYIOT MOBEPXHOCTHBIl CTOK. DTO NPHBOAHT K MOrpeLI-
HOCTAM NPH H3MEPEHHAX HCNapeHwus.

B CCCP nanGospliee pacnpocTpaHeHie MoJYYHJIH MOYBeHHBIE
HCMAPHTEJAH | JH3HMETPbI, a TaKkie BOJAHLIC HCNAPHTEJAbHBIE yCTa-
HOBKH, MeToji NOYBEHHBIX H BOAHBIX HCHapuTeseill MPHHAT B Kauecrse
CTAHAAPTHOrO Ha rujapomercoposornueckoit cern [ockomruapomera.
C NOMONbIO 9TOro MeToja BeAyTes HaOMIOACHHS 3a HCHApeHHem
C PASJMUYHBIX ECTECTBEHHBIX H CeJNbCKOXO3sMCTBEHHBIX yrofuit Gosee
yem B 150 nyHKTax, pacnosOKeHHbX B pasanunbix pafionax Coser-
ckoro Coloza. HabGmogennsi 3a ucnapeHHeM ¢ BOAHON NOBEPXHOCTH
ocyutecTBanioTes Gonee yem B 580 nyukrax. Onpejenenne ucnapenus
JI@HHBIMH TpHOOPAMH  OCHOBAHO HA PCWIEHHH YPABHEHHH BOXHOTO
Gasianca i MOUBEHHOrO MOHOJHTA WIH OObEMa BOALL, 3AKTIOUEHHBIX
B HCHApHTEE.

B Hauweii crpaHe CTAHAAPTHBIMH MOUBCHHOHCTIADHTEJBHBIMH MDH-
Gopami ABAAIOTCS BecoBue nousennbie uenaputenn ITH-500-50 u
IFTHU-500-100 ¢ naomaasio Monoauta 500 cm? u rayGunoit 50 wiau
100 cM # rHApaBAHYECKHIT TMOUBEHHBIT HCHApUTENb MAJION  MOJAENH
¢ maomanpio momoanra 2000 cm? wu rayGunoit 150 cm (puc. 4).
Hcnapenue ¢ MOYBBL MEXKAY CPOKAMH HAGMIOACHHN MO0 HCMAPHTEASAM
I'TH-500-50 u I'THM-500-100 onpeaeasercss 10 H3MEHEHHIO MAacChl
MOYBEHHOrO MOHOJAHTA, MOMCUIEHHOrO B HCMNAPHUTENIb, C YYETOM Bbi-
[ABUINX OCAAKOB H KOJHYECTBA BOJABI, MPOCOMHBUICHCH Yepe3 MOHOJHT
3a paccMaTpHBAEMblil NPOMEKYTOK BPEMEHH:

E=0,02(G,—Gy)+ P — 1, (3.13)

rae G, u G, — Macca HCmapuTeAs B HAYajde H KOHUE paccmarpubae-
MOFO MNPOMEKYTKAa BpeMeHH, r; P — 0caikH, MM; {— KOJHYECTBO
npocouuBiueiics yepes Mouoant Baard, mum. Kosppuunenr 0,02 xa-
pakrtepudyer seanunny (1/S)-10 (mm), rae S — miomwann Henapu-
Teast, pasnasn 500 em2.
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Henapurens FTH-500-50 npuMeHseTcs Ajsi H3MEPEHHUs: HCNapeHHs
¢ NMapoBOro MOJs, JAYra, 3aJeXu U UeJHHB, a Takxe ¢ MOJCH, 3ausi-
 THIX CEJILCKOXO3ANCTBEHHBLIMH KYJBTYPAMH B 30HAX H30LITOYHOrO H
JOCTATOUHOrO YBJAXKHEHHs. 3aMeHa MOHOJHTA [NPOH3BOJHTCA OAHH
pas B 10 cyr. Mcnaputear T'TH-500-100 wenoanayerest st OUECHKH
. HCHApEeHHs ¢ CEMbCKOXO3sNICTBEHHBIX YFOAHA B 30HE HEJOCTATOYHOrO
yBjaxHenus Ge3 CMCHB MOHOJHTa B TeueHue ce3ona. Bapemmpanue
- 9TuX npHGOPOB NPOHSBOAHTCS HA CHEIHATbLHBIX Becax.

Bosee coBeplieHHBIM NMPUGOpPOM, 00GECNEUHBAIONIUM BBICOKYIO CTE-
NeHb HANEKHOCTH H3MCPEHHH, SBAACTCH Madblii rHApaBAHuCCKHiE
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Puc. 4. Cxema )‘CTpOﬁCTBﬂ HCMApPHTENLHLIX VCTaHOBOK,

a) nousennsfl scnapurean FIM-G00: 1 — BogocGopnbifi cocya, 2 — CheMIiioe AHo € OT#eps
CTHAMM, J — BHCMHA WHANMAD, ¥ — NONBEHHMA MOMOANT, JAKAOHCHUNA BO BHYTPOHMUAL WH-
AUBAD, § — KPIOUbs AJ8 NOABEMA HCHAPUTEAR I3 FHEIAa B0 BPEMI €ro B3BCIIHBANNA i nepe-
AAPHAKH; 6 — KOIBIPEK Henapurean;: 6) Madnifl rHApasARYecKitl nounciubif nenapuTean;: b=
Aol mounAn NG KpuiuKe GaKa, 2 — nouseinnii MOROANT; J — MHKPOMETPCHHBIA DHUT, 4 — 4d-
WeuKa ¢ PTYTHI, § — KOABUEBOA NONAaBoK, 6~ METANINMECKHl WHAHKAD © TenAonoi  HIoaR-
umelt; 7 - 6ak ¢ nogofl, §— vogocGopHEl cocyn; o) moanmi wenapuveas I'H-3000: -
TPYOKA AA YOTAMOBKH ceunasniofl oGnemuoft GIOPETKH € UEALIO. OUPEACACHI cAOR e~
pHBLIeNicA BOAM, 2 — KOJCHMATAR WIAd, A0 YPOLHS OCTPHA KOYOPONl MPONIBOANT HANOAHECIHE
BONOM MenapuTens, §— YIKK AR YCTAHOBKN HCOAPHTEAR Ha naanyvuelt pase.

uenapurenn (CITH), koropwlii n03BoJAACT PerucTpHpPOBATL BEPTHKAJb-
Hble MEPeMEIIeHHs MIaBalolledl cucreMbl (cM. puc. 4) ¢ TOYHOCTHIO
0,1 mm. Boapuiyio H3BECTHOCThL MOJYYHJ yeraHoBjaenuulii B Bajanait-
ckom (uanane 'Y ruapaBanueckuit nenaputeas GOJLIIOH MOACNH,
B KOTOPOM MOHOJHT HMeer naomann 5 m? u ray6uny 2 m. ITepeme-
IWEHHE NAaBAIONICH CHCTEMbBI B 5TOM NPpHOOPE H3MEPSETes: ¢ TOYHOCTEIO
g0 0,01 mm. TloppoGnoe onucanne rHAPABINHYECKHX Henapuresed
cosepxurcst B paGorax [120, 128]. B nocaepnne roan Ha KpynHbix
BOAHOGAJAHCOBBIX CTAHIHAX B 30HE OPOUIAEMOro 3eMJIEAEJs CTajaH
BHEAPATLCA B3BewnBaembie ausnmerpul 'P-80 ¢ nuowansio Monoanta
0,2 M2 n crappapruoiMn ray6usamu 1,0; 1,55 2,0 u 2,6 M, npeanasna-
. yeHHBle A H3YUCHHsT BOJOOOMEHAa 30HbI a3pallii ¢ BOAOHOCHBIM nJa-
CTOM H H3MEpeHHs HCmapenusi ¢ NoBepXHOCTH MoHoauTa. Jlusumerp
npejcTaBiger coboif YyeTpoicTBO, COAEpIKallee FHAPOH3ONHPOBAHHbIH
¢ GOKOB M CHH3Y MOHOJHT C BOAOHACHIULEHHLIM CJI0EM B OCHOBAHHH
[120]. ITpuGop ocHOBaH Ha NMPHHIHNE KOMNEHCAUHH YPOBHS I'PYHTOBOI
BOAbI, H3pacxoAoBaHHON Ha ucnapenne, Mamepenne n nomaepxanue
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YPOBHSi PYHTOBON BOJAbl B MOHOJ/HTE MPOH3BOAHTCA C MOMOUILIO Crie-
LHANLHBIX yeTpoiicT, Mcnapenne ¢ MOHOMHTA, 3aKIIOYEHHOrO B JIH3H-
MeTpe, ONpeae/sercs N0 3aBHCHMOCTH

E=P+M+E.— j+AS,, (3.14)

rae P — ocagku; M — nojiHBHbIC BOABI, MOCTYMHBIIHE B JIH3HMETD;
Ey — pacxoj rpyHTOBBIX BOX B 30HY aspauuy; j— NOMOJHECHHE TPYH-
TOBLIX BOA 3a cuer HH(puIbTpauuu; AS, — H3MEHEHHE BJjarosanaca
B 30HE aspalHu.

[Mocseanns cocrasasioulas npasoii yactu ypasnenna (3.14) onpe-
JeJI5eTCsl NyTeM B3BEIIHBAHHA MOHOJIHTA B Havaje M KOHIE pacuer-
HOro HHTepBaja Bpemenu. B nacrosuiee spemsi B I'TH paapaborana
GoJice COBEPUICHHAS KOHCTPYKILHS JIHBHMETPOB €O cjeAsueli CHCTeMOH
3a YPOBHEM TPYHTOBBHIX BOA.

CHOBHBLIMH THINAMH BOAHOHCHApHTEIbHLX yeranoBok B CCCP
apasiores uenaputean ['TH-3000 u wuenapuresbhbie Gaccefinbl Mmi0-
uaabio 20 M?, ycraHaBauBaeMblc Ha KOHTHHEHTAJLHBIX HCOAPHTEJb-
HblX Taomaakax wan Ha naasy. HMenapurens I''M-3000 npeacras-
Jaser coGofi WHJIHHAPHUCCKHIT METaJVIHYMECKHA COCYA ¢ KOHHYECKHM
anom (cm. puc. 4). IMnowmans uenapsiiomei nopepxHocTH npuGopa
3000 cm?, Boicota o ocn 685 mm. Mcenapurenn I'I'M-3000, yeranos-
JIGHHBII HAa KOHTHHEHTAJBLHON MJOLLAAKe, siBasgeTcs Haubosaee macco-
BbIM npuGopom Ha BojaHoucnaputenashoi cetn CCCP. B unacrosiuee
BpeMs JeiceTByior cBbime 500 Taknx ycrasoBoK, a Takke 50 KoHTH-
HEHTAJMBLHBIX HCMAPUTEIbHBIX Gaccelinos maoutaasio 20 M2, KosnuecTso
IIABYUHX HCHAPHUTEJALHLIX NPpHGOPOB, YCTAHOBJAEGHHBIX Ha BOAOEMAax
CCCP, 3suauntenbho Menbuie: 14 nnapyuux mucnapureneir I''M-3000
W TpH MJIaByuHX BOAHOHCHAPHTENLHbIX Oacceitna (B TOM uucjae ABa
maowansio 20 M2 p oaun miaomaapio 3 m?). Koauuecrso Henapus-
weficst H3 HCHAapHTeNs BOALL ONPEANSeTCs MO PasHOCTH OTMETOK
VPOBHS Ha HAuaJo H KOHEL PacYeTHOro HHTEPBAJa BPEMEHH C YHETOM
CJI0S BBLIMABIINX OCAAKOB: :

E=P+ (h — h) k. (3.15)

rie P — cJIofi BHIABWINX OCAAKOB, MM; f; H hz — BLICOTBl CTOAHHA
VPOBHSI BOABI COOTBETCTBEHHO B HA4ajbHblil M KOHEUHBIH CPOKH Hal-
Jiofennil, MM; &k — nonpaBouHblii  KO3(p(HUHEHT HA  HETOUHOCTH
rPaAYHPOBKH UIKAJIBI H3MEPHTEJALHON TPYOKH, :
Muorouucientble HCCJASAOBAHNS NOKA3a/H, YTO B OAHHUX H TeX XK
KJIHMATHYECKHX YCJAOBHAX KOJHYECTHO Hemapsioulecs BOALI ¢ MOBEPX-
HOCTH HMCHAPUTEILHBIX MPHGOPOB 3aBHCHT OT THHA npubopa H MecTa
ero ycranoBku [18, 82]. M3Becrno, uto H3 BCeX YKasaHHBIX THNOB
uenapureneir n 0acceiiHOB €AHHCTBEHHBIM NPHOOPOM, XapakTepHayio-
UMM 3HAUCHHA HCnapenus ¢ BOAbI, GJIH3KHE K HCTHHHBIM, sBJSETCA
naapyunit uenapurenbuniii  Gacceiin naomanvio 20 m* [18]. Mas
TOro 4TO6H ONPEACJAHTL PEaNbHOC HCMapeHHe Mo APYrHM 1aBYUHM
YCTAHOBKAM, B HX MOKA3aHus BBOAHTCSH «HHCTPYMCHTAJLHBIH» KO-
(QUIHEHT, YUHTHIBAIOUIHIT KOHCTPYKTHBHBIE OTVINYMHA PACCMaTPHBAEMOrO
npuGopa or OGaccefina naomansio 20 M2 YcraHoBJAEHO, 4TO A
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naapyvero ucnapurens [TH-3000 sror kosdpuunuenr pasen 0,8,
a jaas naasydero Gaccefina nuowansio 3 M? — pasen 0,86 [40]. ITpu
onpejieJeHHH HCIAPEHHsI N0 KOHTHHEHTAJbHBIM HCNAPHTEJILHBIM yCTa-
HOBKAM HX MOKAa3aHua KOPPEKTHPYIOTCA MyTEM BBEACHHS ABYX KO3(-
(DHUHEHTOB: «HHCTPYMEHTAJABHOrO» H  «THAPOMETEOPOJNOrHYECKOrOY.
ITocoresinnii yUHTHIBACT pasauuis B FHAPOMETEOPOJOrHYeckoit obera-
HOBKE NpH Nepexoje ¢ cyln Ha BojoeM. B Hacrosuiee Bpemsi Hau-
Gojiee paspaboTaHHbLIM ABJISETCS BONPOC O Mepexojie OT NOoKa3auuil
Hagemublx ucnaputedeit FTH-3000 k nokasanusM KOHTHHEHTAILHOTO
BOJHOHCTIAPHTENbHOTO Gacceiina naouansio 20 M2 [18].

80 100_G0 _uS - )

Puc. 5. Hopma menapeins B (ione ¢ BOAHOM NOBEPXHOCTH NAABYUErO HCNAPHTEABHOTO
Gaccefia maoiaasio 20 M3 M.

B nocaeanne roast B I'TH nox pykosoacrsom B. C. Byriuxckoro
BLUTOJIHEHEl HCCJCAOBAHUS MO OOOCHOBAHHIO METOJAHKH mepexoja or
noxkaszanuit Kourunexranohoro ucnapureas I''M-3000 k naaByuemy
Henapureabromy Gacceitiy maomaasio 20 M2 Ha ochHoBanuu paspa-
GOTaHHOM METOAHKH OBUVIM BHINOJHEHB PACHETHl CPEAHHX MHOrOJeT-
HHX TOMOBLIX H MECAYHBIX 3HAYEGHHIl HCHAPEHHS C BOJHONH MOBEpX-
woern g 68 nynkros teppuropun CCCP u nocrpoenst 0630pHbIE
KapThl HOPM MECSIYHOTO H Ce30HHOTO HCMApeHHs ¢ MjaByuero Hema-
puTeabHOro Gacceitpa naomaasio 20 m? [82, 124]. Oxna u3 Takux
KapT NpeAacraBjeHa Ha puc. 5.

Jlns usmepenusi ncnapenus ¢ nosepxuaocrn 6osnor B CCCP uenodns-
gylorest Henapurean Asyx tenos: Becosmie I''M-B-1000 u ¢ asroma-

THdecKoil peructpaunnei yposua eoant FH-B-500. Bo sropom cayuae

pacxoj BOAbB Ha HCHApPEHHE ONpeAeafAeTCs no oﬁ‘nemy BOJbI, H3pac-

~ XOMOBAHHOI HAa NOMNCPIKAHWE YPOBHS Ha 3aZaHHON OTMETKe,
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TMoaBoast HTOr PaccMOTPEHHIO BOMpOca 06 H3MEPeHHH HCnapeHus
C NOMOUIBIO HCHAPHTENbHBIX YCTAaHOBOK, CJCAYET MNOAYEPKHYTh, 4TO
A1000i HenapuTedb O3BOJAET - OLEHHTL HCNAPEHHEe C ONPEeAeNCHHOTO
BHAA HOACTHJIAIONICH MOBEPXHOCTH B npejeax HeGOJBIIOro yuacTka
TEPPHUTOPHH, HA KOTOPOI OH paciojozen. B cBA3H ¢ 3TUM HCHAPHTENH
HCHOJIB3YIOTCSl B OCHOBHOM VISl SKCHEPHMEHTAJNBHOIO H3YYCHHSI 3aKO-
HOMEpHOCTeH BJaaroobMena W HCMapeHusi B BEPXHHX CJOSIX [0YBO-
IPYHTOB H TOBEPXHOCTHOM cJioe BOAbL. JIisi TOro utobbl No JAaHHBIM
HCNAPUTEAbHBIX YCTAHOBOK OIEHHTH HCHNAPEHHE ¢ MOBEPXHOCTH pev-
HOro BojocOopa, HeoOXOAHMO GBIIO GBI HMETH CYCTYIO CETh NOYBEH-
HBIX HCNApHTE/eH, OXBATHIBAIOIMX pAasJiHuHble BHAL JaHAWLAa(GTOB,
YTO B YCHOBHAX JaXe HE3HAYHTEJbHBIX [0 1J0anaH BOIIOCGOPOB
MaJio peallbHo.

3.2.3. Ucnapenne ¢ pasiHyHbIX MOACTHIAIOUWHX NOBEPXHOCTEH

ITpun ucesenoBaHnsiX HCNAapeHHs KaK 3JeMeHTa BOAHOro Oajauca
PEUYHBIX BOAOCOOPOB OCHOBHOE BHHMAHHE YAESETCH OLECHKE CyMMap-
HOro KOJHYECTBA HCMAPHBLICHCH BJArH ¢ paccMaTpuBAEMOro pPEeyHoro
Gacceilna 3a pacuernbiii uHTepBas Bpemenn. HMcenapenue, oamnaxo,
NPOUCXOAHT € PA3JHYHBIX BHAOB MOBEPXHOCTH, K KOTOPLIM OTHOCATCH
OrOJICHHBIe 110YBBI, JIEC, BOAHBIC NMPOCTPAHCTBA, JIyra H CeJIbCKOXO03siii-
CTBEHHBIE YrOAbsi, CHeXKHbIE nokpos u T. A. Hapsaay c¢ Mmerogamu
pacuera 0O0Iero HCHApeHHsi ¢ MOBEPXHOCTH peuHoro Gacceitna, o Ko-
TOPBLIX MOMHAeT peub HHXKE, ONPEACJCHHBIl HHTEPEC NpPeACTaBlIsoT
pacueTHple CXeMbl, NO3BOJISIOIIHE OUEHHTb HCMAPEHHE € OTACJbHBIX
BIJOB €ro nosepxnocreil, PaceMOTpHM npHEMBl ONpEAENeHHsT OTAC b=
HBIX Bujaop Henapenns. C y4yacTKOB CYIIH, MOKPHITHIX PacTHTE/]b-
HOCTBIO, OOllee HCNApeHHe CKJIAALIBACTCS W3 TPeX COCTaBJsIOUIHX:
HCMIAPEHHS ¢ IMOUBBLI, TPAHCNHPAUHH DPACTHTENLHOCTBIO, HCNAPEHHA
0CaJIKOB, 3a/lepyKaHHbBIX HA3CMHBIMH vacTaMH pactenuit. Kak nokaser-
BAIOT Januble MCCleloBannil, obulee HCNApEeHHe ¢ MOYBLI NPH HAJHUHH
PacTHTEJNBHOCTH coctapiser He OGosee 60 % wucmapenus ¢ MOuBHI,
JuiIenHoit pacrureabhoctn [19]. Onpeaenchne Kaxaoi COCTaBAsIO-
Hieif B OTACALHOCTH Npejctapiser co00il J0BOJILHO CJOOXKHYIO 3agauy,
B CBSI3H C YeM OHA PCLIAETCH MyTeM IOCTAHOBKH CHEUHANbHBIX Kele-
PHMEHTAILHBIX HeeaepoBaunil, B wncae pacuernuix Qopmya s
ONpEACACHIS HCNAPEHHsl HENOCPEACTBEHHO ¢ fOYBLI OTMETHM (opMmyJy
A. HU. Byaarosckoro [19], kotopas nmeer Buj

E=y(M— M), (3.16)

rae E — CKOpoCTh TNpPHTOKA BOAB K TMOBEPXHOCTH MOYBLI MPH €€
BIAKHOCTH, paBuoit M; 9y — KoID(DHUHEHT NPONOPUHOHAJBHOCTH,
H3MEHSIOUICA A pasublx THnoB nous or 0,7 mo 1,5 mm/eyr;
My, — BAAKHOCTh pa3pbiBa KanWIIsAPHLIX CBA3EIL.

B 3onax wu3ObLITOMHOrO M AOCTATOUHOIO YBJAXKHEHHS YPOBEHb
FPYHTOBLIX BOJ Ha OTAGJBHBLIX YHacTKaX BOA0ocOOpa 4acTo HAXOAUTCS
B 30He aspauun BOJAM3M noBepxHocTH noysbl. B arom cayuae uena-

50

peHHe  OCYIIECTBAACTCS HEMOCPEACTBEHHO ¢ MOBEPXHOCTH 3epKaja
rpynrosbix BoA. s ero ouenkn C. ®. Aseppanosbim [1] npeaso-
Jena caeayionias gopmysaa:

E = Eo[1 — (H[H )], (3.17)

rae Ep— ncnapsemoctb; M — ray6uHa 3ajieranus ypoBHA TPYHTO-
BBIX BOA, Hyp— KpuTHUYECKAsi riyOHHA 3aJeranus ypOBHS TPYHTOBBIX
BOJ, HauWpas ¢ KOTOPOil HabJI0jaeTcsi HX pPacXoJOBaHHe HA Henape-
- Hue (Ans pasHblx THOOB Mous Mexaercs or 1,4 70 4 Mm); n— noka-
- gatesn CTENEHH, uaMensouniics or 1 a0 3.

Kpome 3THX ¢opmya CyumiecTByer psj APYTHX 3aBHCHMOCTEH,
npeanoxennsix M. M. Byawsiko [21], JI. P. Crpysepom [118] u Heko-
TOpPLIMH ApyruMu asTopamu. He ocranasauBaschb Ha JOCTOMHCTBAX
W HejgocTaTKax 3THX (OpPMYJ, OTMETHM, 4TO GOJBIIMHCTBO H3 HHX
. N03BOJIACT ONPEAe/IATL HCNapeHHe No HCnapseMoeTd I TeX Cay-
 yaes, Korja HCIapeHue 3aBHCHT IVIABHBIM 00pasoM OT METEOpPOJIOrd-
- yeckux  yeaosuit, [TonatHe — «HCOApsieMOCTb»  pacCMaTpHBAETCS
B 1. 3.24. 31ech JKe OTMETHM, 4TO TEOPETHUECKH OOOCHOBAHHON
CXCMBI, ONHCBIBAIONICH ABHKEHHE BOALI B MOYBE, /0 HACTOANIEro Bpe-
MGHH He PaspaboTaHo, B CBSI3H € ueM CYLIECTBYIOUIHE pacueTHbie
CXeMbl BKJIOYAIOT, KaKk NpaBmwlo, pPAA SMIHPHUYECKHX MNapaMeTpos.
Corsnacno COBpeMEeHHBLIM MPEACTABICHHAM, IPOUECC HCNApeHHs BOALI
NOuBOil B 34BHCHMOCTH OT €€ YBJAXKHEHHSI MOKHO MOAPA3JAeNUThL HA
~pu craaun. Ha nepsoil crajuu npH BAAXKHOCTH TOYBBI, PaBHON HJIH
npepblinaoneli HaHMEHbUIYIO BJAArOeMKOCTh, KOTopas HaGJI0AaeTcs
nocjie BuNAJZEHHs OCAaAKOB WJIH MNPOBeACHHsA [OJHBOB, HCHAPEHHE
pPaBHO MakcHmaJyibHo BoamoxkuoMy. Ha Bropoit cragmn npu Biaax-
HOCTH MOYBBLI, MEHbIUCHT HAUMEHBIUICH BJAArOGMKOCTH, HCHapeHue H3
MOUBLl ONpPEAEAsIETCss B OCHOBHOM CKOPOCTBIO [MPHTOKA BOJbI K €e
ucnapsiomeii nosepxsoctn. Ha tperbeli crajauun, xoropas nacrynaer
nocje MPEKPalLCHHsT BOCXOMSIIEro JABHXKEHHS BJArn K MOBEPXHOCTH
HOUBLI, TIPH €¢ BJAAXKHOCTH, PABHOH HJIH MeHbLIeH BJIAKHOCTH yBsAa-
HHSl, HCHapeHHe Pe3Ko YMEHbUIAETCs BCJEACTBHE TNPOCBIXAHHA ee
Bepxuux ciaoes [19]. Takum oGpasoM, uacToe BhiNajeHHe HOMKAeN
'H4 NOBEPXHOCTb MMOYBL!, BJAKHOCTL KOTOPOH HUMKE HAHMEHBLIIEH
BJArOeMKOCTH, AOJIKHO NPHBOAHTL K BO3PACTAHHIO HCIAPEHHS.

Ipoiecesl TpauCHupanuy PacTHTENLHLIM TMOKPOBOM H HCMApEHHS
CO CMOUYCHHOI AOXAEM MOBEPXHOCTH PACTEHHHl W NOYUBHEL paccMaTpH-
BaloTcs B OOJBUWIHHCTBE CJAYYdeB COBMECTHO, TaK KdK OTAJILHO
. OIEHHTH 3TH COCTABJSIOUHE MOXHO JHIUL NPH NPOBEJACHHN CIELHAb-
" HBIX 9KCMEPHMEHTAJbHBIX HCCaeoBanuil, Buinonnennsie B AaHHON
‘o6aacTh paGoTh MOKa HE MO3BOJSAIOT JAOCTATOUHO HAJEKHO OLUEHHTH
0110 OCAJIKOB, HCHAPAIOIHXCA HEMOCPEACTBEHHO ¢ Pas/HYHOrO BHAA
pacrennii. MMeiouinecs OUEHKH OTIHYAIOTCS APYT OT ApYyra HHOrAa
' BO MHOro pas [3, 22].

JlJist OUEHKH HCHapeHHs OCajAKOB, 3aJlepKaHHbIX PACTHTCIbLHBIM
NOKPOBOM H YACTHYHO CMAYHBAIOUMX MOBepXHOCTH moussl, B. I'. Auj-
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pesrossi 1 B. WM. Babknuuv [92] npeanomena caeayouas dop-
Myaa:

N—n : n N
Ey= ‘Zl Pat (El nana)/N <a§1 Py, (3.18)

rae N — uucio CYTOK B pacueTHoM HHTepBaJe; 71— 4YHCI0 CYTOK

B 9TOM HHTEpBaJe ¢ ocaaskamMH P;, NPEBLIUAIOUHME HCITAPACMOCTH Eo;
N—n

B JIHH HX BBLINaJACHHA; Z P; ~— CyMMa MaJblX CYTOUHLIX OCAJKOB,
=1

BojgocGopa B AHH HX

NOJHOCTHIO HCNapAlomHUXes ¢ TMOBEPXHOCTH

n
BbIlTaACHHA] Z IIEOE — CyMMa HCHapseMocTH 3a T€ CYTKH, B KOTO-
=1

PBle OCAMKH NPEBLILIATH HCIAPAEMOCTD.

®opmyaa (3.18) Buipakaer OUEBHAHYIO (H3HYECKYIO 3aKOHOMEp-
HOCTh, 34KJAIOUAIOULYIOCS B TOM, YTO HCHapeHue armocdepuuix ocai-
KOB HENOCPEACTBEHHO ¢ NMOBEPXHOCTH MOYBLI H PACTHTEJIBHOCTH PABHO
CyMMe MaJibiX CYTOYHBIX OCaJAKOB 3a (N -—n) cyTok, KOrja OCajiKi
MCHbLIIE HCMAPAEMOCTH, H CYMMEe CYTOUHBIX 3HAYEHHH HCMAPAEMOCTH
"
Zg: nEgy 3a n CyTOK, KOrjla HCNapseMocTh MeHble ocaakoB. Ocrab-

Hasi 44CTh BLINABLINX OCAJAKOB HAET HAa (POPMHPOBAHHE MOBEPXHOCT-
HOI'O CTOKA, aKKYMYJSAIHH B NOHIZKeHHAX OaccefiHa 1 Ha BOCHOJHEHHE
sanacop BJard B nousorpyHrax Gaccefina, Jlisi nNpaKTHYECKOrO
ucnonbaosanus Gopmyna (3.18) mpeacrabiena AnApesHOBHIM B BHJE

N —n
E,.=o.8(__2‘ Pa+Eon), (3.19)

rie Eo— cpeaHee 3a Mecsll CYTOYHOE 3HAYEHHE HCNAapPAEeMOCTH

N
Eo=, Eo/N. (3.20)

Tpancnupauus pacTuTe/bHBIM NOKPOBOM B HACTOsiLLEe BpeMs onpe-
Jeasgerca B GOJBIIMACTBE cjayuaes npu nomoutn uenapureieir, Teope-
THUECKHE Pa3paboTKu B JanHoil o0jacTH eule JajekH OT CTajHH
pelIeH st NPAKTHYECKHX 3ajad 10 ONPEeAC]ECHHIO TPAHCHHPAIHH pas-
JHUHBIMH BHAAMHY PACTHTEJBHOCTH. YCTAHOBJECHHBIMH SBJIAIOTCA ABA
OCHOBHBIX (hakTa., Bo-nmepBBIX, TpaHCnHpauusi TECHO CBs3dHa ¢ HCna-
PAEMOCTBIO, T. €. TaK Ke, KaK M MOCHeAHAdA, B 3HAUUTEJALHON Mepe
ONpEAEISeTCs METeopONIOrHYECKHMHI YCaoBHAMH, Bo-BTOphIX, B onpe-
JICJICHHOM JIHANa30He H3MCHEHHs BJIAMKHOCTH MOUBBI HHTEHCHBHOCTH
TPaHCHHPAlUK CBSI3aHA ¢ BJArocojeprKanneM MouBbl.

Boubitoli komniexke pabor B paccMarpHBaeMoli o6aactH 1o M3y-
UEHHIO Mpollecca HenapeHns ¢ jeca BuinodHen Banaaiickum ¢uanaiom
I'TH. Coraacno aanusim C. @. degoposa [128], g esosoro jeca
B CpeJAHeM B8a MHOrOJICTHHI MepHOJ HCnapeHHe 3ajepKaHHbiX ocal-
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KOB B TGUCHHe TEINIOro mepuojaa roja cocrapiser 26 %, tpaucnupa-
i 43 9 u Henapenue noj nojorom Jgeca 31 % cymmapHoro mena-
penns. Jlag XonoAHOro nepHoaa 9TH UH(PPL COOTBETCTBEHHO COCTAB-
asgior 77; 5 u 18%. B uesom 3a rox crpyktypa CyMMapHOro
HCHAPEHHS ¢ €J0BOro Jieca XapakTepHayercs CeAYIONHMH JaHHBIMH:
Henapenue noa noaorom Jeca 29 %, rpancnupanus 38 % u nenapenue
- gajepxannblx ocagkos 33 %. IlpuBesennbic Aaunbie 6JaH3KH K pe-
gyabratam nceaeposanus A. B. Oruesckoro [97], corsacuo Kotopomy
- jenmapenne ¢ nouBbl MOA MOJOroM cMemanioro Jjeca cocrapaser 20 %,
Tpadcnupauus 50 % wu uenapenne sagepriannbx ocaaxos 30 Y.

- Hcnapenne B YCJAOBHAX Jieca MOMKET ONPEAGISTLCS METOAAMM
TeNnJIoBOro, BoAHOro Oasanca, TypOydaentHoit Auddyanu, a Takke
C HCNOJL30BAHHEM HCHAPHTEJNLHBIX YCcraHOBOK. [lpumencnne 9STHX
METOA0B BCTPEUAET H3BECTHBLIE TPYAHOCTH, CBA3AHHBIE € OCOORIMM
YCJOBHAMH IKCIICPHMEHTANBHLIX PaboT B Jecy, MOITOMY AJsi Macco-
. BLIX PACUCTOB HCNApeHHs ¢ Jeca HCNoJdb3yIOTCsi KOCBEHHBIE METOJb,
~ OCHOBAHHbIC HA [OCTPOCHHH IMNUPHYCCKHUX cBsA3ei. JIasa onpenesenus
Henapenins ¢ Jleca 3a Mecsisl  Tenyoro cesona Pemoponnim [128]
MPeIOZKEHA CAGAYIONLas 3aBHCHMOCTh:

Y =g (3.21)
e @ — Ko9(GDUIIEHT HCNapeHHs ¢ Jeca, 3HAYeHHA KOTOPOro ompe-
JCAAIOTCS B 3AaBHCHMOCTH  OT PAjAHAIHOHHOrO HHJEKCA CYXOCTH
2 RI(LY P) u npoaonzuTeJbHOCTH pacyeTHoro nepuoaa; Eo— ucna-
PAEMOCTDL JIYFOBOII MOBEPXHOCTH, BBIYHCIEHHAs NO cxeme Byabniko—
- 3yGenok [21].

DeopoBLIM 060CHOBAHA BOIMOMKHOCTE NPUMCHEHHS KOMIVICEKCHOTO
Merona [128] ans ouenxku menapenus ¢ jeca. B stom ciayuae BMecto
- HCMApsIeMOCTH, ONpeaefeHHofl A JYroBOH MOBEPXHOCTH, HCNOJb-
| BYETCH HCNapseMocTh Jleca:

{ Egn = kqEo, (3.22)
A€ Rg— nonpasounbtii KO3 (QHIHENT, 3HAYEHHE KOTOPOTrO TNpH pac-
yeTax 3a MeCcsuHble MHTEpBavibl Bpemenu uamensercs or 0,7 mo 1,5.

Henapenne ¢ BOAHON MOBEPXHOCTH MPH pacyerax BoaHoro Gajanca
peuHbix BoA0COOPOB CJEAYET YUHTHIBAThH JULIbL B TeX ciayuasX, Korjaa
NJAoulaAL BOAHONH NOBEPXHOCTH 3aHHMAET 3HAYHTEABHYIO A0JI0 obniei
miomann BojocGopa. YBeJHUCHHE HCnapeHus ¢ Bogocbopa, B npene-
Jlax KOTOPOro HMEIOTCH 3HAMHTE/bHBIE BOJAHLIC NPOCTPAHCTBA, M0
- cpasHennio ¢ BojgocGopom G6e3 HHX, ONPEANAETCS PA3HOCTBIO MEHAY
Henapenuem ¢ BoAHON mopepxHocTH £y n cyumn E.. C Bospacrannem
WHPOTE MECTHOCTH 9Ta PA3HOCTh YMEHLIIAETCS. .

- A A Coxonosuim [113] noxkaszano, uTo JAONOJHHTEJNbHEIC MOTEPH
Ha MClapeHie ¢ BOAHBIX MPOCTPAHCTB 03€p HAH BojoXpanuinul AE
- MoryT ObiTh ONPEAeNEHbI 3a FOA0BOI HHTEPBaJ BpeMeHu no dopmyJse

P—E-—-Yof

Ny AE = %

(3.23)
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rie Y — rojopoit ctok 6e303epHOil pekH, MM; P — 0Cajki Ha 3epKaJo
osepa (Bopoxpanmaniia), Mm; £ — Henapenue ¢ BOAHON MOBEPXHOCTH
osepa (Bojoxpanmammia), Mm; Yo — caoii ctoka B pailone osepa nin
¢ IVIOMA/H, 3aTonaseMoli BoAOXpaHwInlleM, MM; [ — naouais osepa
(BooXpanuanIla) B NpPOUEHTAX OT MJowamn BojocGopa B 3aMmbl-
KalolIeM CTBOpe.

B Hacrosuiee BpeMs MpoIlece HCNAPEHHs ¢ BOJHON NOBEPXHOCTH
H3yueH JAOCTATOMHO XOpOowo. B MHOrOYHC/IEHHBIX TECOPETHYCCKHUX pa-
GoTax COBEeTCKHX M sapyOe:kubix yuenpix [17, 74] pacemoTpeHsl
BONPOCHL TpaucPOpMALH BO3AYLWHONO MOTOKA NpH €ro Haberanuu
¢ CYUIY Ha BOJAOEM H AaHbLl YPABHCHHS, XaPAaKTEPH3YIOULHE H3MEHEHHUS
BAAKHOCTH BO3AYXa H CKOPOCTH Berpa Haj Bopoemamu. OJHAKO
B CHIY PAja TpPHUHH BBIUEYKA3AHHBLIC TEOPETHUCCKHE CXEMBI enle He
JIOBeJIeHBl 10 NPaKTHuecKoit peaausauun. B npakthke BoanoGana-
COBLIX ' HCCJCAOBAHUIT M pAcYeTOB MNpPH ONPCACICHHH HCMAPCHHSA
¢ BOJHOI TOBEPXHOCTH HCMOAB3YIOTCH JAAHHBIC BOJAHBIX HCHapuTesed,
a TakKe METOABI BOAHOTO W TEMJIOBOro 6anaHcoB, MeTOA TypOyaeHt-
Hoit Anpdyann u pacuersl no sMnupuueckum dopmyaam. Boime
(eM. m. 3.2.2) yiKe paccMOTpPeHbl BOMPOCHL Nepexofa OT NoKasaHui
BOJAHONCIIAPHTEAbHLIX npHGOPOB K Henapennio ¢ Bogoemos. Yro
KacaeTcst NMPUMEHEHHst METOAOB BOAHOrO M TEMJI0BOro GalaHcoB H
TYpOYJACHTHON Au(D(Y3HH, UX BO3MOKHOCTH OrPaHHUCHLI, BO-NEPBLIX,
H3-3a OTCYTCTBHsI BO MHOPHX CJAyyasX HeOOXOAMMBIX HCXOJHBIX AaH-
HBIX M, BO-BTOPLIX, B CBSI3H C TPYAHOCTAMH ONpejeJeHus psaga Koad-
(uunentos pacuetnbix popmys. B nacrosuiee spems fanboiee Macco-
BOE MPHMEHCHHE MOJAYUHIIH SMIHPHYECKHE 3ABHCHMOCTH, CBA3LIBAIOIIHE
HCMapeHHe ¢ METEOPOJIOrHYECKHMH dJementami. B kauectBe 0CHOBHOI
pacuetnoii sasucumocti Henoabdyeres dopmyaa FTH [124]

E,=0,14n (1 4 0,72U,) (e; — e3), (3.24)

rae Us — cpensas CKOPOCThH BeTpa Ha BHICOTE 2 M HaJl BOAOECMOM;
€y W €y — COOTBETCTBEHHO MAKCHMaJbHAsl YNPYrocTs BOASIHOrO napa,
BLIYHCJACHHAR 110 TEMNEpaType MOBEPXHOCTH BOJABI, H CpeaHee 3Haue-
Hie aGeoMIOTHON BAAKHOCTH BO3AYXA HAJA BOAOI HA BhicoTe 2 M, MOap;
N — YUCJIO CYTOK B PACHETHOM HHTEpBAJe BPEMEHH.

Gopmyaa (3.24) pekomeHaoBaHA JJISI PACUETOB HCMAPEHHA C BO-

JIOEMOB JIIOOLIX PAa3MEpOB 32 MECSYHBIC HHTEpBaJibl BPEMEHH B YCJIO-

BHSIX PABHOBECHOH crpatudukauun (npn pasHOCTH TeMIepaTyphl
Boja — Bo3Ayx Af, ne npesnimaiouleii 2—4°C). Ouna Golia noayuena
myTeM TMOCTPOCHIA ANl PAasAHYHBIX KAHMATHUECKHX YCJOBHI SMIH-
PHUECKHX CBfi3efl 3HAYCHHIT HCNAPEHHs, M3MEPCHHBIX C MOMOMLBIO
KOHTHHEHTAJMLHBIX HCNAPUTENbHLIX Oacceiinos naomansio 20 M2, ¢ me-
TEOPOJIOTHYCCKHMH (PAKTOpAMH, CTOSIIMMH B npasoli 4acTH ypasHe-
uua (3.24). HakonJenuslii K HAcTOsIEMY BPEMEHH ONBLIT PacueToB
no dopmyse (3.24) cBHACTENLCTBYET O TOM, UTO OWHGKH onpejgee-
HHA 1O Heil HenapeHus ¢ BOAOEMOB B CPABHEHHH C [MOKa3aHHAMH
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MIABYYHX HCHAPHTENbHBIX OAcCeoB MOrYT JOCTHTaTh MAS Mecsu-
HBIX HHTEpBaNoB BpeMenn =20 % (raba. 4).

Ta6ana 4
Ouenka HCNAPEHHA C BOAHON MOBEPXHOCTH
no gopmyae (3.24)
MeTon ouensn
Fpada 3 n
Tox Mecnu 1o dopwyae | 110, HARByueny :(“,IS’I';:'I::.:
G2 | o 20w
ByXxTapMHHCKOE BOAOXPaHHAHILE
1968 IX 105 119 89
1970 VI 84 66 133
VII 104 95 109
VIl 124 101 123
Baanaiickoe 03epo
1971 VI 97 | 90 | 108
VIII 124 | 101 123
KpacHoocKoabCKoe BOAOXpaHHAHLLE
125 126 99
VI 156 130 120

1970 I VI

[Tpn HaJuuMy HEPAaBHOBECHOI CTpaTHuUKAUMK /IS OLCHKH HCna-
PEHHS ¢ BOAHOI MOBEPXHOCTH PEKOMEHAYETCSl HCMOAB30BATH (POPMYIbl
B. A. Pumumn u P. B. Jlonuenxko (93], A. Il. Bpacaasckoro u
C. H, Hypraauesa [18] n ap. ®opmysa Puivun n Jlonuenko nmeer
BHA

Ey=0,104n (eo 2 eg) (ag -+ UQ), (325)

rae @y — napamerp, 3aBHCALLUI OT PA3HOCTH TeMIepaTypsl MOBepX-
HOCTH BOAB M BO3AyXa M onpejeasembiii no ta6u. 5.

Tabanua 5
NG Ty 1 2 5 10 15 20 25
GO e s 1,5 1,75 2.4 3,0 3,5 4,0 4,25

Anazornunyio crpykrypy umeer dopmysna Bpacnasckoro n Hyp-
rajuesa, Aaiouias NPHMEPHO Te e Pe3yibTaThl.

B. M. Babkuumm [7] B passurue naeit B. B. Illyaefikuna pac-
eMOTpeHa (u3nueckas OCHOBA MpoLecca HCNApeHust ¢ BOAHON MOBEpPX-
HOCTH Ha MOJEKyJasipHoM yposHe, MM noayueno pacnpeacienue moJe-
Kya npu (pasosom nepexose BoAa — Hap M0 BEPTHKAJILHON KOMIIO-
HenTe ux ckopocrd. Ha ocHoBanuu 9T0ro pacnpeiesenus npeioxensl
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GopMyasl MO OUEHKE MaKCHMAJLHON W (hakruueckoit CKOpOCTH

HCNAPeHHA:
T L
=4/ - exp[ —(2 +2)]; (3.26)
a2y h RT
Eu=(E (8 + 24/ &), (3.27)
14 rae E, w E;— makcumanbuas u ¢ak-
1600 THYeCKasd CKOpOCTh HCTTapeHusd, CM/C;

R/w — yneabnas rasopas NOCTOAHHAs
BOASIHOrO mnapa, pasxas 461,5-10% cm?/
(¢*:°C); A — geuunt OTHOCHTEABLHOI
B/JIAsKHOCTH BO3/AYyXa, ONpeiesieMblit no
TeMnepaType nOBEPXHOCTH BOJAB, B J10-
JAAX OT eAuHnub; I'— Temneparypa no-
sepxHoctn Boabl, K; 6 — koaddumnenr
rypOyaentHoit  anddysun; L — napa-
METp, onpeaedsieMblit B 3aBHCHMOCTH OT
TEMNEePaTyphl MOBEPXHOCTH BOABL MO rpa-
(huky, npeacrasieHHomy Ha puc. 6; h —
BBICOTA H3MEPEHHA BJAAXKHOCTH BO3AYXa
Hal BOAHON NOBEPXHOCTLIO, pasias
2 M.

Gopmyaoit (3.26) yuurbiBaercs Ko-
JAUYECTBO MOJIEKYJI BOJBI, BhIPaKEHHOE
B Buje oObema, BeuieTaowux ¢ 1 cm®
BOAHOI mnopepxHoctit B | ¢ Ges yuvera
BO3BPALIEHHS YaCTH HX HA MOBEPXHOCTD
BOJLB!,

Dopmysa (3.27) yuurbiBaer KoJauye-
CTBO MOJIEKYJ (Takike B Bijae o6bema),
OCTABIINXCA B BO3JYXe 3a BBIYETOM HX

1400

1200

1000

§00

400

Puc, 6, 3asicumocts napamerpa § or Tem-

1 1 I ey
&, nepaTypsl IOBepXHOCTIL BOAB f.

0 10 2 J0 4wt°C

YacTH, MOMIOUEHHON BHOBL BOAHOH NOBEPXHOCTLIO, T. €. XapakTepH-
3yer (hakTHYECKOE Henapenue ¢ BOAHOH nOBEPXHOCTH,

B Beipamennn (3.27) copepiurcs TPYAHO onpeaessiembii napa-
metp & — kospduument TypOyaentHoit andysun. Ilpu oTcyTcTBIM
HHBEpCHl STOT napamerp Moxker OwiTh ouexen no gopmyne M. IT. Tu-
moeepa. J[liam mepexoga OT MAaKCHMAJULHON CKOPOCTH HCNApeHHs
K MAKCHMAaJbLHON cyMME HCHApeHHs 3a KaKoi-1160 HHTEpBaJ BPEMEHH
Heo6xoauMo B opmyay (3.26) BBeCTH MHOKHTEJAbL T— YHCJIO0 CEKYHJ
B pacyeTHoM uurepsaje Bpemenn. TemmnepaTtypa noBepXHOCTH Boabl T
W Apyrue aaementsr popmya (3.26) u (3.27) B AanHHOM cayuyae npu-
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MAIOTCs PABHLIMH HX CPeAHHM 3HAUCHHSM 33 paccMaTpHBaeMbift
€pBaJl BPEMEHH. { |
Hcnapenne ¢ nopepxHoCTH CHEra He HIPaeT CyLIECTBEHHOM POJH
pacuerax BOAHOro Oajanca 3a ACKajHBIe, Mecsunbie H GoJee
TEJbHLIC HHTEPBaJbl BPEMEHH XOJOAHOro mnepuoga ropa. ToJabKO
Teuenne KOPOTKOro nepuoja (CyTKH, AeKaja) HCHmapeHue o CHera
OKET OKA3aThCs CYILCCTBEHHBIM 3JEMEHTOM BOAHOro Oajianca BOJO-
6opa (a6CoNIOTHOE BHAYEHHE 3TOTO PACXOAHOTO KOMIOHEHTA He
Oosiee 1—2 mwm/cyt). Pacuer ucnapenusi ¢ NOBEPXHOCTH CHEKHOTO
10KpoBa  Ec  MM/CYT peKOMEeHjJyeTcsi NpOM3BOAHTL 1o  dopmyle
11 1. Kysemuna [92]

i Ec= (0,18 + 0,10010) (e — &), (3.28)

rie Uy — cpefnsisi cKopocTh BeTpa Ha BhicoTe (uiiorepa, M/c; ep—
MaKCHManbHas YNpyrocTs BOASHOrO mnapa, m6ap; e;— ynpyrocrhb
‘BOJISIHOTO napa Ha YpoBHE 2 M OT NMOBEPXHOCTH CHera,

[TpuMensiores TakxKe ynpoumennsie GopMysbl, B KOTOPHX B Kaye-
CTBE OCHOBHOMi PacueTHON XapakTepPUCTHKH HCIONb3YeTCsl 3HAYCHHE
Aeuunra Baaxuoctn Bosayxa [83].

3.2.4. Ucnapsaemocts

[Ipu pacuerax Boamoro Gananca pPeYHBIX BOAOCGOPOB BOSHHKAET
HEOOXOAHMOCTL B ONPECJCHHH CYMMApHOTO KOJMYECTBA HCMAPHB- -
uieiica BJaary co Beeil nuomaau Gacceitna. Jas Toro uroGh He VUH-
THIBaTh B PACUETHBIX CXeMax MO ONPeAeJNEeHHIO CYMMAapHOro HenapeHus
C PEUHLIX BOJAOCOOPOB AHHAMHKY BJAro3anacos B mouse, GLWIO BBe-
ACHO TOHATHE HCMAPSEMOCTH, KOTOPOE WHPOKO HCNONb3YeTcst y Hac
H 3a py6exom yxe Gosee 70 ver. ITox HCnapsaeMmocTbio NMOHHMaeTes
- MaKkCHMAaJbpHO BO3IMOXKHOE HCHApeHHe ¢ AaHHON mcmapsionieil nopepx-

HOCTH NpH HEOrPaHHYEHHON nojave BOABI K HEll NMPH AAHHBIX MeETeo-
POJIOrHYECKHX  VCI0BHAX. OnpefesnTs HCNApsieMoCTh 9KCAEpHMEH-
TAJBLHO JOCTATOYHO CJOXKHO B CHIY TOrO, YTO HA HHTEHCHBHOCTH
HCHIAapeHHs BJAHSIOT pasMepel NOACTHAAIONICH NOBEPXHOCTH, €e TeM-
fneparypa, METEOPOJOTHUECKHE YCJIOBHA OKPY/KAOUlell  MECTHOCTH
(kpaeBoit s¢ekt) u 1. 1. MHOrUMH HCCJCAOBATEJASMH NPEATOKEHB
pasianuHble Cnocobw onpepesenns HemapsieMoctd. ONHH B KayecTse
HCTIAPSIEMOCTH NPHHUMAIOT HCNapenue ¢ BOAHON mnoBepxnoetn [61],
Apyrie ONpeAeisioT HCHapsieMOCTh ¢ NMOMOUIBK) MOYBEHHHIX HCHapH-
Tedeil, 3aNOJHEHHBIX Npejie/bHO YBAaXKHEHHOH! mnousoit [74]. Ilpn
9TOM 3aYaCTyl0 NPHMEHAIOTCS PA3AUYHBIC THIBI NPHOOPOB W HCMapsie-
MOCTL OMPEAEaAeTCst Vsl PasHLIX 1O pasMepy HCHapsioliiX NOBepx-
nocreii. A, M. Bynarosckuii [19], B. T. Auapesnos [3] u psn apyrux
YUCHBIX YKa3bIBAIOT, 4YTO HCNAPSIEMOCTh COOTBETCTBYET YCJIOBHAM
HCTIAPEHHS ¢ HEGOJMBUION IJIOUIaAH HCMAPHTEsl ¢ NpeaeabHBIM YBJIa-
HKHEHHEM, PEXHM HCNApeHHs M TenJ00OMEH KOTOPOro He BJHAIOT HA
METEOPOJIOTHYECKHE YCA0BHA OKpyxawowei smectHoetd. Ecan wucna-
palomas miomaas Oyaer JA0CTATOMHO GOJBUIOH, TO NOBBIIEHHOE
HCIAPEHHE ¢ YBJIAXKHCHHON TMOBEPXHOCTH NPHBEAET K H3IMEHCHHIO
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TEMOEPATyphl U BJAAXKHOCTH BO3AYXa, BCJCACTBHE UEro HCMAPAEMOCTD
¢ sroft Teppuropun cuuauted., A. P. Koucraurunos [74] nokasan, uro
JAEeHCTBHTEJNBHO HCHAPAEMOCTh € OFPAHMUYCHHOrO YHacTKa MIOULEAbIo
20 M? NPEBOCXOAHT HCHAPSAEMOCTh C INIOWAAH B HECKOJBLKO COTEeH
KBaApaTHLIX KuaomerpoB. Takum o6pasoM, NpH ONPEAeNCHUH MaKCH-
MaJIbHO BO3MOYKHOIO HCHAPEHHs € JIyra, 3ajexH, UeJHHbI, CeIbCKO-
X03SCTBEHHBIX NOJell HeoOXOAHMO YUHTHIBATH INIOWAAL HCHApsiio-
el nopepxuoctd, Tor ke BLIBOA CNPAaBeVIHB H NPH ONpPEeACJCHHH
HCIIAPACMOCTH [0 HCMAPEHHIO ¢ BOAHOIN nopepxHoctH. KoHeTaHTHHO-
BbiM OB MOCTPOeH rpauK, CBA3LIBAIOUIHA 3HAUEHHA MAKCHMaJbHO
BO3MOYKHOTO HCNAPEHHs ¢ ONTHMAJbHO YBJAXHEHHOrO TPABOCTOA H
mjomans, Henapsouei nosepxuoctd. Ilpuuss ycjaoBHo 3a  9TanoH
miouaa, pasmepom 100X 100 kwm?, aBTop MoKasaa, YTO SHAYEHHA

e mbap 4567 8
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Ep=2mm 8
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5 -

1 S ! 1 1 - |
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Puc. 7. 3aBHCHMOCTL HCMAPACMOCTH ¢ CeJAbCKOXO3SNACTBCH-
HBIX yroauit Ey OT TeMnepatypu f u BAAZKHOCTH € BO3AyXa.

HCMAPSAEMOCTH, ONpeieJCHHbIe JJIsl TAKOM IVIOIMAAH Pa3HbLIMH METO-
Aamu (N0 AAHHBIM NOYBEHHOUCHAPHUTENbHBIX CTAHIHIL, N0 HCNAapeHHIO
¢ BOJAHOI MOBEPXHOCTH W [0 3aTpare Temja pajuauHoHHoro Gajsauca
VBJQKHEHHOH NOBEPXHOCTH HA Henapenue), OJH3KO COBHAJH APYyr
¢ Apyrom. Orciofla MOXKHO CAeJaTh BLIBOA O TOM, YTO 3HAUEHHS HCMA-
pAEMOCTH, onpeaedaeHuble ajds OGoabiux mirowaneit (6oaee 100 X
X 100 KM?) pasiuuHBIMH METOAAMH, fABJIAIOTCA JOCTATOMHO YCTOMHUH-
BLIMH M HE 3aBHCAT OT cnocoboB ux onpeaenexus. Jlus oleHKH
MAKCHMAaJIbHO BO3MOYKHOTO HCHAPEHHS € CEJALCKOXO3SHCTBEHHBIX YIO-
auit momaasio 10000 kM2 B 3aBHCHMOCTH OT TEMIEPATYPBl H BJaXK-
noctn Bozayxa KoncrantunoseiM mpeaoxken rpaduk (pue. 7). Jas
MCHBIIHX IVIOWAAeii HCnapsAeMocTh Oyjaer YiKe 3aBHCETh OT Xapak-
Tepa Henapsiouell MoBepXHOCTH,

CylUIeCTBYIOLIHE TPYAHOCTH 3KCHEPHMEHTATBHOrO  OHpeAc/IeHus
HCMApSAeMOCTH NOOYAWIN MHOPHX HCCJAefOBaTeNEl K TOHCKY Oosee
npocteix pemenuit, Ilepsoie paGoTel B 9TOM HANpPaBJICHHH CBA3AHBI
¢ umenamu B. B. Jlokyuaesa [53], I'. H. Buicouxoro [41], A. Ilenka
[144], P. Ilpeiigepa [150]. B srux paGorax B Kauectse ucnapse-
MOCTH TPHHHMAJOCH HCHApEHHe ¢ BOAHON NMOBEPXHOCTH HCnapuTedeit.
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Jlas pacuera ucnapsiemoctn Ey mCnoJib3oBajiich 3aBHCHMOCTH Hena-
PeHus ¢ BOAHON MOBEPXHOCTH OT ACQHUUHTA BIAKHOCTH BO3AyXa WM
ero temneparypel. Popmysa 3. M. Oabjexkona i1s OnpejeJeHus

HCnapAeMOCTH 34 MECAYHbIC HHTEPBAJILI BPEMEHH HMCET BHA

Eo=md, (3.29)

rae d— AeUUHT BJAXKHOCTH BO3AYXa; M — KO3(DPHUHEHT, 3HAUEHHE
KOTOPOTO Jyisi TEIVION IOJOBHHLI roja pasHo 22,7, At XOJOA-

Hoit — 16,0.

He uMes BO3MOMKHOCTH ACTANbHO OCTAHOBHTHCA HA aHajlu3e MHO-
rounciaeHHpix (PopMys 9TOro THNA, a Takmke QOpMyJl, CBASHIBAIOUIHX
HCTAPAEMOCTL ¢ TeMNepaTypoii BO3JyXa, OTMETHM, 4TO pacHerThl MO
HUM HMeJH PAasjHuHylo TOYHOCTH B PasHblX (PH3HKO-reorpaduueckHx
YCJOBHAX, UTO OOBACHACTCS HEOAMHAKOBLIMH YCJOBHAMH HCHAPEHHS
¢ PasHblX NOACTHJAIOLIHX IOBEPXHOCTEH.

Baxubiym aranom B pa3paboTKe pacyeTHLIX CXeM OonpejeseHHs
ucnapsiemoetn asnancs padorst M. M. Byawko [21] u X. JI. Ilen-
mana [143]. Dtn aBTOpH B KauecTBe OCHOBHLIX (DAKTOPOB, ompeje-
JSIOUHX HCHAPAEMOCTb, NMPEAIOKHAN YYHTBIBATL PajHaUHOHHBLIA Ga-

- JIaHC, TEMMEPATypy W BJAXKHOCTh BO3JyXa.

Metoauka OLEHKH HCIapaeMocTH, npemioxennas Byabiko, pac-
cMOTpeHa B ryase 2. 37€Ch Jullb HANOMHUM, 4TO BYABIKO npestoKu
ABa NpHeMa OLEeHKH HCMapsaeMOoCTH 3a MeCsUHbIe HHTEPBaJbl BPEMEeHH:

1) OTHOWEHHEM pajHalUHOHHOrO Oajanca YBJAaKHEHHOH MOBEpX-
HOCTH (TOYHEe, OTHOLICHHEM PA3HOCTH pajHalHOHHOro 6GajaHca 3TOH
MOBEPXHOCTH H MOTOKA Telsa B MOYBY) K YIACIbHON TEmjaore Hema-
penus L;

2) no (opmyae (2.7), B KOTOPOii MakCuMajibHasg YNpyroctb BOAS-
HOro lapa ONpefeJsieTcs Ha OCHOBAHHH COBMECTHOrO PELICHHS YpaB-
Heuus Temiosoro 6ananca u gopmyan Marnyca (2.13).

Bxomsuuit B ypapuenne (2.7) uuterpaibubiii Ko3(Gduuuent o6-
MeHa D, kak yxe oTMeuajock, Obli npuusat ByAbko mas mecauHbIX
unTepBajsios  spemenu paBhbiM 0,63 cm/e.  Tlockoabky 3HaueHHs
uHTerpasibHoro  kKoagguuuenta obmena (koadduumenta BHeUIHEH
audPysun) B NPHPOAHBIX YCJIOBHSIX 334 MECAYHBIE HHTEpBAaJbl Bpe-
MEHH KOJeOJIOTCSl B ONPEACICHHBIX Npefenax, NpeAcTaBisior HHTepec
Pe3yabTaThl HCCJCAOBAHHH NO ONEHKE BJAHAHHA 9TOro Kos(pdhuuHenra
Ha wucnapsieMocTh. Byasiko [21] nokasas, 4TO AAA  UEHTPaAJbHOI
yactn Ykpaunw u Cepepnoro Kapkasa nsmenenne seanunust D nHa
0,1 cM/c NPHBOAHT K H3MCHEHHIO B OLEHKE HCNapseMOCTH NPHMEPHO
na 4 9%. JI. I1. CepaxoBa [59] noayuuia, YTo NPH YMEHbUICHHH 3HA-
uyennit D or 0,63 a0 0,40 cM/c uuc/aOBLIE 3HAUECHUST MECAUHOH CYMMBb
HenapsieMocTH pasauuanuc, Ha 8—I18 % B 3aBHCHMOCTH OT KanMa-
‘puueckux ycaosuit. HauGousbluasi pasHuua B 3HAYEHHAX Henapse-
‘mMocti, nosayuennoit npu D, pasuom 0,63 u 0,40 cm/c, xapakrepua ajis

3acyunnpeix paitonos CCCP.

HceaenoBanng no OueHke BiausHusg Koa(pduuuenra D na ucnapse-
MOCTD, BBIMOJHERHbe BaGKuHBIM U5 TePPHTOPHI Baajgas 3a nepuoj
¢ 1952 no 1969 r., nokasajau, 4To CyMMbl HCHAPSAEMOCTH 34 MeCsSHbIE
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HHTEPBauipl BpeMenn npu suavenusx D papuwsix 0,6 u 0,8 cm/c pas-
anvatores wa 109%. Takum oGpa3om, uaMeHenne Kosduuuenra
suewneit Auddysun wa 33 % (or 0,8 g0 0,6) BesencTBHE HAAHUHA
HEJIMHEHHON CBA3H MEXKAY €y W fo NpuBOAMT aast ycaosuit Basnas
K yMeHblenno ucnapaemocty na 10 9%.

Peayabrathi pacuetoB uenapsieMocTH no cxeme Byawiko 3a mecsu-
HBI€ 1 TOMOBOH HHTEPBAJAbLI BPEMCHH ABYMSI YKA3AHHBIMH BBILIE
npHeMaMu sametHo pasanuaiotest (ma 15—30 %). Takoe pasanuue,
no muenuio B. I'. Aunpesnosa [3] u JI. M. 3yGenok [59], o6mbsc-
Hsercst HeyuyeroMm B Qopmyne (2.6) suauenuii TypOYJIEHTHOrO TEm/io-
obMena ucnapsiouteil nopepxuoctu ¢ armocdepoit.

X. JI. TlenManoM NpeiolKeHa METOANKA ONpPEAeJeHHs HCnapsie-
MOCTH (NMOTCHUMAJBHOR TpAHCNHPALKH) AJA  YCJIOBHI MNOJHOCTBHIO
COMKHYTOrO PACTHTENBHOrO NOKPOBA, OGECNEYEHHOro AOCTYMHON Bia-
roif. lenman cunTaj BO3MOMHBIM TpeHeGpedb TPYAHOONpPEAeAsieMbIM
SJEMEHTOM TEMIOBOro Gajlanca — TEnIONOTOKOM B MOUBY.

B nepsoM BapuanTe pacyeTHON CXeMBl OLEHKa HCNapseMOCTH
CEJILCKOX035IICTBEHHOr0 NoJa nponssoamiachk Ilenmanom nyrem ymuo-
MHEHHS 3HAYCHHs ncnapeHus ¢ Boauolt nopepxwoctn FE, Ha napa-
MeTp [}, SHAYCHHE KOTOPOrO 3aBHCHT JHIIL OT NPOAOJKHTEJLHOCTH
Aus. [as 5KBaTOpHAaALHON 30HBI B Teuenue Beero roga p=0,7,
a B 3anaauoit Espone ans sernux wmecsues P =0,8, ocenvio
secnoit 0,7, sumoii 0,6. B paavueitiwem ITenvan A0 OUEHKH Hena-
psieMOCTH (MOTEHIHANLHON TPAHCIHPAUNT) NPEATOKUA Goaee CTpo-

roe BpIpaz<enue
Ei=(AR; 4+ yE., )/(A +v),

rjie y — ncuxpomerpuyeckas koucrauta, pasuas 049; A — spauenue
npousBoanofi pynkunn Maruyca B TOUKe, COOTBETCTBYIOWIEH cpeaneii
Temneparype Bo3ayXa; R; — pajHAUHOHHBLIT 6ajaHe CeabecKOX03sieT-
BEHHOrO Noas; E, ¢ — necymaiomas cnocoGHoCTs atMocdepnt:

E; +=0,35(e;—e) (1 4 U/100),

(3.30)

(3.31)

€ H e— COOTBETCTBEHHO MAKCHMaJbHasi H (akTHYECKAs YNpyrocrh
BOJASIHOrO Napa, onpeieieHHbie no Temnepatype sosayxa; U — cko-
pocTh Berpa.
~ Ilpn otcyreTBHH AaHHBIX NO PAagMAUNOHHOMY GajaHCYy CEABCKO-
XoagitctBenHoro noas IlenmMan npeanoxua onpeaeasts ero no ¢op-
MyJe

Ri=0,75(Q 4 ¢q)—1, (3.32)

B KoTOpoit (Q - ¢) — cymMMapHas conHeunas paanarus; [ — s pex-
THBHOe H3nyuenue., Muoxutean 0,75 B 5TOM BopakeHnn NOABHJACH
B CBA3H C NPHHATHEM YKAa3aHHLIM aBTOPOM 3Hauenust ajabGefo, pas-
ueim 0,25.

Meroy TIlenmana wHpoko wucnodbsyercs 3a py6exom [6, 93].
B oreuecTBenHoil MuTepaType KPHTHUYCCKHIT anain3 OTACALHBIX 10J0-
HKEHHIT 3TOro MetoAa coaepxkutcs B paGorax M. M. Byamko [20],
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. M. Byaarosckoro [19], C. ®. ®egpoposa [128], JI. U. 3yGe-
9

B 1972 r. B. WU. BaGkuusim [4] BLINOAHEHB HCCACAOBAHHS MO
HKe npHMenumoctn cxembl [Tenmana aas pacuera ucnapsemocT
a teppuropu CCCP. PesysbTaTel pacueroB CYTOUHLIX 3HAYEHMII
eiapsaeMocti 1o meroay Ilenmana oxasaauch OJAH3KH K COOTBET-
glouum pesyJuTaram, MOJYUeHHBIM 1O MeToay Byawsiko npu D=
,63 cm/c. Ilpu D =0,80 cm/c, xapakrepuom ans Baanafickofi
BULILICHHOCTH, 3HAYCHHS HCHAPACMOCTH, ONPEACJEHHBIE N0 CXeMme
CHMaHa, OKa3aJHCh HHIKE COOTBETCTBYIOLLHX 3HAYEHHIl, pacCuHTaH-
bIX 1o Metoanke Byawiko. Ilpu pacuerax 3a mecsunbie HHTEPBAb
peMenn B ycaopuax Baagas meroauka Ilenmana npuBoaut k cuere-
aTndecKHM omubkaM, B nepexojnbie Mecsupl M JIETOM, KOrAa
TEIVIONOTOK B MOUBY MOJOMKHTE/CH, PACCUHTAHHBIC 3HAYCHUS HCmapse-
OCTHl OKa3blBAIOTCH 34BLILCHHBIMH, & OCEHBIO, KOMAA HAET OXJaKae-
€ MOYBBI,— JAHHKEHHBLIMH., B LEIOM CJACAYET OTMETHTH, YTO METOJ
llenmMana He HMMeeT NPEHMYIIECTB MO CPABHEHHIO € PACUCTHBIMH
CXeMaMH, pa3paboOTAHHLIMH COBETCKHMH YYEHBIMH, a B OTHEJIbLHBIX
CAyuasx NPHBOANT K CYIICCTBEHHBIM IOIPEMIHOCTAM NpH  pacyerax
HCNAPSAEMOCTH, ;
A, M. Bynarosckum [19] paspaGotama cxema pacuera mucnapse-
MOCTH, KOTOPas (PAKTHYECKH Pa3BHBACT OCHOBHBIC HAECH cxeM Byawiko
H ITenmana. Pacuernas dopmyna Byaarosekoro nmeer caeayioutuii
BHL:
' Eo=[1,55A(Ry — B) + 0,027Dd]/[L (1,55 A + 1)], (3.33)

e A — npoH3BOAHAA OT MAKCHMAJbHON YNPYrOCTH BOAAHOrO napa
no temneparype, M6ap/°C; d — peduunT BIaMKHOCTH BO3Ayxa, MGap;
D — unrerpanbublit Kosgduinent obmena, cM/c; Ry — paaHanHoHHbL
‘Gananc ysa1aXKHEHHON NMOBEPXHOCTH.
~ 3Hayenus HcnapsieMOCTH, OLCHEHHBIe N0 cxeme Bymarosckoro 3a
MECAYHBIC HHTEpBaJLl BPEMEHH TEMJIOro nepHoga roga (maii—cen-
46ps), Oblin conocrapienbl C. @, DefopoBbIM ¢ aHAJOTHYHBIMH
PesyyibTaTaMu pacueta HCHAapAEMOCTH, OLUCHEHHBIMH 10 cxeme Byabiko
nepuon ¢ 1956 no 1966 r.

Pesyabratel  BuinoHennbix uccsaeaoBanuil nossosunn Deaopopy
CACNIaTh BHIBOA O HANMYHH YIOBJICTBOPHTENBHOIO COIIACOBAHUS B 3HA-
HUSX HCHAPACMOCTH, OLEHEHHLIX 110 YKA3aHHBLIM BbILIE METOAAM.

Crioco6 ouenky HenapsiemoctH, paspaborannsit A. P. Koncrantu-
OBBIM [74], OCHOBAH Ha SMIHPHUYECKON CBSI3H MEXKAY AaHHBIMH
A0JIOACHHI 32 MCNAPEHHEM C ONTHMAJLHO YBJIAXKHEHHBIX CEJbCKO-
035HCTBEHHBIX YFOAHI M BOAHON NOBEpXHOCTH W Temneparypoii u
IaKHOCThIO  BO3AYXa Ha Boicore 2 M. JI. M. 3yGenok [59] u
. I1. Bepumnun [27], nposopusumime cpasHenue 3uauenuii menapse-
MocTH, oueHennnix Meroaamn Koucranrnnosa u Byawiko, nokasaunu,
ITO JNsi MCECHAUEB XOJOJAHOIO NEpPHOAA OTMEYAIOTCs CYLICCTBEHHBIE
JA3IHUHA MEAKAY TOJYUaCMBIMH pe3yabTatamu: no meroay Komeran-
Ba SHAYCHHA MCMAPACMOCTH B MECALDL! XOJOAHOrO MEPHOAA H B HAa-
€ BECHBI 3aMETHO NPEBHIUIAIOT aHANOTHYHLIE AAHHBIE, MOJAyYaeMbie
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no cxeme Byapiko. B mae sHaueHus HCnapseMmMocTH, OLECHCHHbBIE MO
meroay KonerantnnoBa, Bbilie, a B aBrycre HHXKE COOTBETCTBEHHBLIX
3HAYCHHKIT MCNAPAEMOCTH, OUEHEHHLIX 1o MeToAy Byawko. [as nions
W HIOAA Pe3YILTATHl OLEHOK HCNAPSEMOCTH HEMJIOXO YBASHIBAIOTCS
Mexay coboit.

B. C. Mesenues [90] npeatoxna cieayiouee BbpaxeHne AJs
OLEHKH MAaKCHMAaJIbHO BO3MOXHOrO wucnapenus Eyae, HCXOAS H3
dbopmyant (3.11):

Euaxc= (R+ -+ T - Bl T Bz)/L- (3°34)

OGo3HaueHus OTAEAbHBIX COCTABJASIONINX YPAaBHEHHS AHAJOTHYHBI
obosnauenusm K opmyae (3.11).

MeseHnes ykasaja na NPHHUHMHAJIBHOE OTJIHUHE BBEACHHOTO HM
napamerpa Eyayxe or Hcnapsiemoctd Eo. Pasnnune ykasamubiX napa-
METPOB COCTOMT B TOM, YTO, NO MHEHHIO 4BTOPOB PACYETHHIX CXeM
HCIAPAEMOCTH, BeJHUHHLL Eo NIPH ONpPee/IeHHOM 3HAYEHHH BJAMXKHOCTH
NOYBLI MOrYT ObIThb NPUPABHEHLI HCNAPEHHIO H, CJAEJ0BATE]NbHO, HX
MOKHO H3MEPHTh HCHAPHTEJAMH H JausuMerpaMu, Makcumanbno Bo3-
MOJKHOE HCllapeHHe BCerja 3HAYMTENBHO BHILIE HCNAPSIEMOCTH M MO
abcoN0THOMY 3HaueHuio npubauxaercs Kk nmapamerpy E, (cM. ¢op-
myay (3.26)).

M3-3a orcyTcTBHSI HEOOXOAHMBIX AAHHBIX JUIS OUEHKH COCTABJSAIO-
X TemioBoro Gajanca, CTofHX B npapoi yactn dopmyast (3.34),
Me3eHIeBbIM H €ro YUEHHKaMH NPEATOKEHO HECKOJBKO SMIHPHUCCKHX
BRIDAYKCHIIT A5 OUEHKH Eyare. Bbimonnennas BaGkunbiM oueHnka
MaKCHMaJdbHO BO3MOXKHOIO Hcnapenus AJst Teppuropuu Baanaiickoit
BO3BBLIIICHHOCTH MOKA3LIBAET, YTO 3HAYEHUS] Eyaxe NPEBHIIAIOT 3HA-
UeHHsI HCIApAEMOCTH, oOfnpeAeJeHHble no cxeme DByawiko, Bechma
CYIIECTBEHHO (HAMpHMEp, 3a MecAllbl TEIOoro nepuoja roja Ha
30—60 mm). Ilpu sToM rogoBas cymMma MaKCHMaJbHO BO3MOYKHOIO
HCNapeHus oleHHBajach 1mo gopmyde

Eyaxe =306 40,2 t/, (3.35)

a ero BHYTPHIOAOBOE PACHPEICNeHHE — NPONOPUHOHAJILHO CPEAHAM
MecaunblM AeduunTam BaaxuOocTH Bozayxa [90]. B dopmyae (3.35)
BTOpPOE CJaraeMoe NpaBoi 4acTH 3aBHCHT OT CYMMBl Cpejueil cyToy-
HOI Temmeparypsl Boszayxa t’, npeseiuaiouteit 10 °C.

3a pyobexkom nomuMo cxembl [Tenmana aas pacuera wucnmapse-
MOCTH YacTO Henogan3yercs Merojunka TopuTBeiita, ocHOBaHHas Ha
ONPEJIeJICHHH MCHAPSEMOCTH 33 MECAYHLIC HHTEPBaJbl BPEMEHH M0

thopmy.e
By 16 (107’—)"%, (3.36)

rae Ep — Mmecsunasi HCMapsaieMocTh, eM; £ — KOI(DHOUUHEHT HHCOJSIHH;
t — cpefusii MecsiuHas TeMmneparypa Bosayxa, °C; [ — TemioBoil HH-
neKe, paBHBli cymme 12 MecsuHbIX 3HAYCHHE HHIeKca (/, onpemesie-
Moro no gopmyJe

i = (t/5)""", (3.37)
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,ﬁfﬁapaue'rp b ouennBaetcs no opayae
 b=6,75-107/"—7,71- 1052 + 1,79 10~ +0,49.  (3.38)

'f ITo dopmyne (3.36) TopurseiiToM GblM OUEHEHBI MCCAYHbIC 3HA-
MeHns uenapaemoctn  ans 13000 MereocTanumii, pacHosoKEHHbIX
‘B npejenax semuoro wapa. OcHOBHas TPYAHOCTL B HCHOJABL3OBAHHH
Jlannoit pacuernoli exemsl aast teppuropun CCCP cocTouT B TOM, 4TO
OHa He NO3BOJSET PACCHHTLIBATL HCMAPAEMOCTb 3a 3HMHHE MECHILDI,
KOPJla CpeJiHsist Mecsiunas TeMiepaTtypa BO3ayXa HHIKE HYJA.

B monorpadun 3yGenok [59] npusoaates cpaBuutebHbe AanHbie
00 HenapsieMoctd, ouenentoil no gopmyae Toputseiita u no meroay
Byabiko aas 17 mereocranuuii. Peayabrarsl conocras/ieHus nokasanu
B LUEJIOM HA HAJHYHE CHCTEMATHUYCCKOrO 3aHHMKCHHS B MECSUHBLIX
CYMMaX HCMapsemMocTH, paccunTanubix mo ¢opmysae Topurseiira, no
OTHOLICHHIO K AHAJIOPHYHBIM JAHHBIM, MOJYUCHHBIM METOAOM ByAbIKO.
~ Cxema Topurseiita Guna gopatGorana 8 HMenanun Mupo-T'panana
[6, 147] npuMenHTEALHO K OMEHKE CYTOUHBIX 3HAYCHHIT HCMAPACMOCTH
(norenuuaastoro uenapennsi). CornacHo ykasannomy astopy, cy-
TOYHOE 3Havenue wuenapsemoctu Eg AAS CYTOK [ paccunThiBaeTcs
CIIe/Ly oM 06pasom:

Eq = 4,5 (47/26,5)7, (3.39)
‘}’le
a=0,92621/(2,42325 — log I); (3.40)
11
I=2X b+t (3.41)
i =(t,/5)""". (3.42)

- B Buipamennsx (3.39)—(3.42) npunatel oGosuavenus: fy, fa, ...,
1) — cpefiHue MecsuHble 3HAYCHHS TeMNEpaTypsl BOSAYXa; f; — TeM-
fieparTypa BO3/yXa VISt CYTOK [:

tp = (tmp 4 2tp5 Lo (5 10)/4, (3.43)
TAe fny — MHHHMAJIbHAS TEMIEPATYPA BO3AYXA CYTOK f; fmirs1) — MH-
HUManbnas Temnepatypa Bosayxa cyTok (f-41); fay — MakcHMadb-

11
Has Temnepatypa BO3jyXa CyYTOK f; 7‘\‘ i, —CyMMa MHIEKCOB i 3a

11 npeaecrsyonnx Mecsues.

 PesysbTarthl NMPOBEPKH PACUETOB CYTOMHBIX HOPM HCHAPeHHS MO
me Mupo-Tpanaga c¢ pazabHeiimnM CYMMHPOBAHHEM CYTOUHBIX
auenuii B Mecsunbie Ha npumepe 15 mereocranumit CapatoBckoil
4CTH, BblOJHeHHble DBaOKuneiM, nokasanu, 4T0 CYTOUHBII XOA
Ilapenust BOCIpPOU3BOANTCA NpaBuibHO. [ojoBeie HOpMBI Henapse-
OCTH, MOJYUYCHHLIE CYMMHPOBAHHEM CYTOUHBIX HOPM AAA CTaHUMI
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Kpacupit Kyr, KapaGyaak, Ajaexcanipos Tait, cocraBuan COOTBET-
crBenno 799, 733 u 828 MM. YKasanHble 3HAUCHHS OKasaJHCh Ha
50—140 MM Bbille A4HHBIX, NOJyUeHHBIX 1o cxeme Bymwiko [21].

Jlasi OUEHKH HCHApHeMOCTH ¢ MOBEPXHOCTH PEYHBIX GacceitHoB 3a
FOAOBON M MECSMHBEC HHTEPBAJILl BPEMEHH 3a PyOesKOM NPHMEHAIOTCH
rakke hopmyas Tiopka. Coraacro Tiopky, Aas rofoBoro HaTepBaJa
BpeMeHy HCMapAeMOCTh OUCHHBAETCH B 3aBHCHMOCTH OT cpeaneit
rOJI0BOIT TeMnepaTypnl Bo3ayxa f:

Eq == 300 4 25¢ + 0,05¢*. (3.44)

Jlasi OLEHKH HCNAPAEMOCTH 32 MeCAuHble W JCKajHbie HHTepBaJbl
ppeMenn TIOPKOM pekoMeHaoBaHa (popmyaa

Eo=0,03(t +2)4/(Q + ¢), (3.45)

riae f{— cpeiHee MecAYHOE 3HAYCHHE TEMNEpaTyphl BO3AYXd, 2C:
(Q 4+ ¢) — cymmapuasi coJHeUHas pajauaius, Br/m2.

ITposepka npumenumoct Gopmyas Tiopka ans OLUEHKH Hemapse-
MOCTH B pasanynuix paifionax CoBeTCKOro Colosa Bemoanena 3yGe-
Hok [59]. B ee paGore nokasaHo, YTO HCNOJb3OBAHHE popmya Tiopka
NPHBOAHT K SHAYHTEJALHOMY SAHIDKCHHIO 3HAYEHHI HCNapAEeMOCTH
- (nnorpa B 2 pasa u Goaee) MO CPABHEHHIO C AAHHBIMH, MoAYYEeHHBIMH
merofom Byasiko, Ha nefocTaToMHyI0 TOUHOCTb pacyerd roAOBbIX
cyMM ucnapsemocty mno (popmyae Tiopka ykaswsan A, I. By-
aasko [22].

[ToMHMO CXeM OLEHKH HCapsieMOCTH, pacCMOTPEHHLIX BbIlUe,
B OTEYeCTBEHHON W 3apyOeiKHON JHTepaType CYLeCTBYET MHOMKECTBO
sMIHpHUECKHX (DOPMYJl H BHIPAJKEHHIT 1O ONPEJNCHHIO YKA3AHHBIX
napaMerpos, BXOAAILHX B 3TH CXEMBI.

3.2.5. Ucnapenne ¢ NOBEPXHOCTH PEUHOro GacceiHa

B Hacrtosiliiee BPEMs CYWECTBYIOT CJCAYIOUIHE METOABI OUEHKH
Henapenus ¢ peynoro Gacceiina:

1) Boauoro 6Gananca;

2{ ypaBHEHHii B3aHMOCBS3H 3JEMEHTOB BOJHOIO M TEIVIOBOTO 6a-
JIAHCOB;

3) ucnapureseil H JH3HMETPOB;

4) typOyJaentHOi Andhysin;

5) remyoBoro OaJjianca,

6) KOMINIEKCHBIH METOJ;

7) pacuersi 1o IMNHpHUECKHM (opmysam. |

Kak yxe oTMeuanoch, HCMOJNb30BAHHE METOAA TEIJOBOro Ganauca
# MeTofa TYpOyJeHTHON Aup@ysnH, a TaKkKe AAHHLIX Henapurene
W JH3EMETPOB NPH pacueTax CyMMapHOro HCnapeus C TMOBEPXHOCTH
PCUHBIX BOAOCOOPOB BCTPEUAET 3HAUHTEbHLIC 3aTPYAHCHH. To xe
CIElyeT ¢KasaThb H O CXeMaX COBMECTHOrO pemeHHs ypaBHeHHIl BOJ-
HOrO H TenJoBoro 6ajaHCcoB,
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HauGonee n3secTHBIM H IHPOKO NPHMEHSEMLIM METOJOM OLCHKH
CPEAHHX MHOrOJETHHX FOAOBBLIX 3HAUEHNI HCNADEHHs ABASETCH METOX
BoAnoro Oajauca, coracHo KOTOPOMY HcrapenHe ¢ peunoro 6Gacceiina
eleasieTcs No PasHocTH ocajkoB i cToka. [lToayueHnbie Takum
)Pa3oM SHAUEHHH HCNAPEHHS SBWINCH OCHOBON At MOCTPOCHHS
JI0M aBTOPOB KapT HCMAPEHHs ¢ NOBEPXHOCTH cymin. DTH XKe AaH-
pie  Obiin NOJIOZKEeHB! B OCHOBY Tpa(HKOB 3aBHCHMOCTH HCHAPEHHS
} peuHoro GacceiiHa OT METEOPOJIOrHYeCKHX (PakToOpoB H BIAKHOCTH
[IOYBLI. ’
B CCCP B 1934 r. I1. C. Kysuunim [79] Obl1 npepjioxen rpaduk
'3aBHCHMOCTH MECAYHOrO €0 HCTapenusi OT cpejiHell MecauHON TeM-
TepaTypsl BO3jyXa, KOTOPHII VCHCIIHO HCNOJL30BANCsS NPH pacuerax
Henapenus Aas 30Hb H36bTOYHOro yBaaxcnenus. Ilosxe B. B. IMoasi-
KoB [104] mpeanoua ONpeAcanTh HOPMEL MECAYHOrO HCNapeHHs
| ¢ peuHblXx BOAOCOOPOB B 3aBHCHMOCTH OT TEMIEpPaTyphl BO3AYXa H
0CaKOB.
B Hacrosuee Bpems rpapuxkn Kysnna u ITonskoBa ne npume-
HAIOTCS, TaK Kak HCNApeHHe OLUEHHBAJOCH MMH MO HENOJHOMY Tpex-
WICHHOMY YPABHEHHIO BOAHOro OajiaHca ¢ HMCNoJb30BAHHEM HEHCNpas-
JIeHHBIX 3HaveHuil ocaakos, HeoGxoauma popaGorka M nepectpoiika
- 9THX rpaduKOB B COOTBETCTBHH C HOBLIMH JdHHBIMH 006 3JEMCHTAX
- BoaHoro Gananca.
~ Jlas pacueta MeCAMHBIX 3HAUEHHHl HCTIAPEHHS HCNOAL3YETCHA TaKHKe
- metox Koncrantnhosa [74], KOTOpHIM OnpeiessieTcsi HenapeHHe Mo
. JaHHBIM O TeMNepaType H BJAaKHOCTH BO3JyXa, H3MEPeHHHIM Ha Me-
TeocTaHuuaX. KOHCTAHTHHOBHIM IIOCTPOEHBI pacueTHhle rpagHKH,
| KOTOpHIe I103BOJISIOT ONPEAe]ATh HCNApeHHe ¢ pPAasJIHYHBIX MOACTH-
Jlalouux NMoBepXHOCTefl: MOYBLI, BOABI, cHera, ayra. Meroa Koncran-
MHOBa WIHPOKo Hcnoabsyercs B npaktnke YITKC mnpu cocrabierHH
OnHBIX GanaHcoB peunbiX OaccefinoB. OCHOBHBIM €ro J0CTOMHCTBOM
ABJAETCA NPOCTOTA PACYETOB U AOCTYNHOCTL MATEPHaN0B HaGMIOACHNH
'3a TEMIepaTypoil i BAAKHOCTLIO BO3jyXa. B npouecce nenosab3oBauus
‘MeToga KOHCTAHTHHOB BHOCHJI KOPPEKTHBE M HEOAHOKDATHO Mepe-
pauBaa rpaduk.
ITpoBefennbiit aHann3 Pe3y/bTaTOB PacueTroB BOAHLIX (ajiaHcos
- peunnix Gacceitnos, suinoanenduix B YI'KC, noxasan, urto aas Teppu-
‘topun Ykpanusi n Cesepo-3anaga ETC merop Koucrantinosa iaer
 BHOJHE NpHEMJeMble pe3yabTaThl (OWHOKH ONpeAeseHHs Henapedus,
_Kax npasuio, He npesrimaor 10—15 %). Bo muorux Apyrux pa#fonax
TOAOBOE 3HAYEHHe HCNAPEHHs OKa3biBaercs, Kak TMpaBHJIo, 3aHH-
JKEHHbIM.
Augpesinos n BaGkuu [3] orMmeuanu cjaeayiouiMe HEAOCTATKH

1) mocTpoenite pacueTHHIX rpauKOB OCYIIECTBANNOCH 110 OCpes-
EHHBIM 32 MHOTOJETHe AGHHBIM, MO3TOMY OHH MOTYT JaBaTh NMPHEM-
eMBle Pe3VJALTATH JAHIIL 4TS CPEAHHX YCJIOBHIl H HE TNPHIOAHBI A1
‘OLEHKH HCTapeHHs B aHOMaJbHBIE IO XapaKTepy Temopjaaroo6Mena




2) B KayectBe OJAHOrO M3 HCXOAHBIX aprymentos KoncrautHHOB
NPHHSA He NOKa3aTesb, XapaKTePH3YIOULHil SHEPreTHUECKHe pecype,
KOTOpbie HAYT Ha HCNapeHue, a KOCBEHHBI (akTop — Temmeparypy
BO3AYXd. YKa3aHHOe O0OCTOATENLCTBO H3-3a HEOMXHOIHATHOCTH 34BH-
CHMOCTH HCNAPAEMOCTH, a C/Ie/OBATENbHO, H HCHAPEHHA OT TeMmepa-
TYPBL BO3JAyXa MOXKET NPHBOAHTL K NOABICHHIO CHCTCMATHUYECKOIN
OWHOKH B pacuete (yBeJHYEHHE HCHAPEHHS OCEHBIO H yMEHbIIEHUE
BECHOIl 1 JIeToM) ;

e MM
15 o

12+

1 1 1 1 1

i |
oI =10 A= =2 2 § 10

1 1
1% %
Puc. 8. CBa3p BA&KHOCTH H TEMNepaTyphl BO3AyXa A48 YCJAOBMil

Bannas.

I = ¢ yHeTOM Nonpasox K rveMmueparype u nasmuocTs, no A. P. Kowcrauri-
nony; 2 — 1o e Gea yuera nonpasox.

3) Anf YBAQKHEHHBIX pailOHOB MEXAY TeMNEepaTypoil H BJIaxK-
HOCTBIO BO3/yXa MOMKET CYULECTBOBATH TECHAs! HEJHHEHHAs Koppess-
HHOHHAs CBs3b, NpeACTaBACHHAs AAs ycaoBmii Banpas uwa puc. 8.

Brecenne B 3HaYCHHs TEMNEPATYPB! H BJAXKHOCTH BO3AyXa nonpa-
BOK, pexomenayemblX KOHCTAHTHHOBLIM, HE H3MEHSET CYILIECTBEHHO
TECHOTHI 3TOH cBsi3u (cM. pue. 8, KpuBas I), a Clef0BATENLHO, He
onpoBepraer BBIBOAa O MaJOM 3HAYCHHH YyueTa BTOPOro akropa
(nanpumep, BAaXKHOCTH BO3AyXa) NPH OUEHKE HCMAPEHHs MO pac-
CMaTPHBACMOMY METOAY. :

B cospemenHOii OTeuECTBEHHOM 1 3apy6eKHON NPAKTHKE LIHPOKOE
pacrnpocrpaHeHne MOAYYHJIH TaK HasbBAGMBle KOMIICKCHBIE CXEeMBL
pacuera MCHAPEHHS € PEYHBIX BOAOCOOPOB. COracHo 9THM cxemaMm
OUEHKA HCIaPEHHS NPOHCXOAHT B [BA 9TAna: Ha MEPBOM 3TAMNE OLEHMH-
BACTCS HCMApseMocTb, & Ha BTOPOM B 3aBHCHMOCTH OT NPHUHATHIX
PHIIOTE3 Y4acTHst MOYBEHHON BJIATH B HCNAPEHHH OCYLIECTBJAACTCH
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0j, OT HCNapAeMoCTH K Henapenuio. OanuM u3 nauGosee wWupoko
CIHOJMBL3YEMbIX B HacTosllee BpeMs METOAOB pacyera HcnapeHus
- PEUHBIX BOJOCOOPOB, KOTOPBIi MO3BOJSET ONPEACNsTH 3HAUCHNS
ICIIAPEHHsT 33 MecsuHble HHTEPBAJbLl BPEMEHH HE TOJNLKO B CPeAHEM
MHOFOJIETHHH NEPHOJ, HO H 3a PEaJbHBIC TOAbl, SBJIAETCS KOM=
JeKcHbli Meron, paspaGoradublit Byasiko [21]. Hdas nepexoga or
CHAPSIEMOCTH K HCNApeHHio MM NpeVIoXKeHa CJeAyioulas pacuerHasn

E=E, npn M = M. . (3.46)

~ 2) McnapeHue PaBHO NMPOM3BEACHHIO HCNAPSAEMOCTH HA OTHOIICHHE
cpejHero 3anaca BJAarn B NOYBe K KPHTHYECKOH  BJAKHOCTH
104BHI, T. €.

i E = Ey(M/My,). (3.47)
~ Cpeanue MHOroJIeTHHE 3HAYEHHs KPHTHUECKOH BJAXKHOCTH s
- reoGorannyeckux son CCCP Guuan onpeaencum JI. Y. 3yGenok n
JI. H. Jlbauenko [59] na OCHOBaHHH AAHHLIX NO HCMAPEHHIO, HCMApsie-
MOCTH H 3anacaM NPOAYKTHBHOIT BJIarH B I[OYBE HA HAYaJO H KOHeIL
'MECSYUHBIX HHTEPBAJIOB BPEMEHH.

~ IL TI. KyseMun nokasan [84], uto oTHOCHTeNbHAsl CPEJHSS KBaA-
- paThueckas owHGKa OnpejeNeHHst HCnapeHus no MeToAy Byampiko 3a
MECALB OTAENbHBIX JIeT B YCJIOBHAX 30HbI HEAOCTATOYHOrO YBJaXKHE-
‘HuA Mozxer gocrurath 30—35 % n Goaee. ITo muennio B. I'. Auapes-
‘HoBa [3], cxeme Byapiko mepexojaa oT HCNapsaeMOCTH K (PAKTHYECKOMY
HCIAPEHHIO NPHCYILH CJACAYIOIHE HeAOCTATKH:

- 1) B cXeme OTCYTCTBYET yueT OCAJKOB, BHINMAAAIONIHX B TEYEHHE
- PACYETHOro MHTEPBaJa BPEMEHH;

~ 2) napameTp <«KpPHTHYECKAs BJAXKHOCTb» MOUBH HMEET Hemocra-
TOYHOE 00OCHOBaHME,

~ Ilo muenmio Auapesnosa [3], neyuer B cxeme Byanko—3yGeHok
| mapaMerpa, BKAIOYAIONIETro B SBHOM BHAE TEKYIE OCAKH, NMPHBEJO
'K 3aMeHe arporuApoJOrHYeCKONH KOHCTAHTH <«HAWMEHbLiell BJaro-
MKOCTH» NapaMeTpoOM «KPHTHYECKas BJaKHOCTh NnouBbi». [TpuusTHe
JA@HHOTO TNapaMeTpa B3aMEH HaHMEHbIUEH BJAroeMKOCTH H yuera
OCAaJIKOB /sl CPEAHHX YCJOBHHl TNPHBOAHT K YAOBJIETBOPHTE/BHBIM
yapratam. OAHAKO ISt MECSINEB, B KOTOPHIX KOJHUECTBO OCANKOB
- Qoabuie uX CpeJAHHX MHOTOJICTHHX 3HaueHHd, no dopmyse Byabiko
- TONIYYAIOTCS  CYIIECTBEHHO TIpeYMEHbIICHHbIe 3HAYCHHA HCIapeHus,
A B 3aCYUIIHBBIC MeCSIbl — HA060poT.

Has yuera BAHAHHS BHINAJAAIOMHEX B TCYCHHE MecsAla OCAAKOB Ha
napenie AnapesHoB [3] mpemIOKHI CACAYIOULYIO CTPYKTYPY (op-
[yJbl pacueta HcnapeHHsi 3a KOPOTKHE HHTEPBaJbl BPEMEHH:

E = E, + (E,— E.) (M/M;), (3.48)

fe Ey — uacTh BHINABUINX OCAJKOB, HCMAPAIOMWIAACH CO CMOYCHHBIX
_MoBepXHOCTel BojocGopa (pacTHTeIbHBI NMOKPOB, NMOYBA), He MOLIE/-
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WHX Ha CTOK # HHOUIABTPAWUHIO B IMOUBOFPYHTH, ONpeAeaseMas Io
pupaennio (3.18); M u M;— COOTBETCTBEHHO 3HAuCHHH cpeauei
NPOAYKTHBHON BAAXKHOCTH. MOYBBL M HAMMEHBIICH NPOAYKTHBHOK

BJ1ArOCMKOCTH.
B. C. MeszeHues NpeIoKHI CAEAYIOULYIO CXeMY pacyera Hcmape-

Hitst ¢ peunoro Gacceiina: A y
: — Mo \=nl=1l/n
E=Eulm:[l +(_Ié;l__-) ] ]

aKe

(3.49)

rae M, u M;—3anacbl B/ar# B Ha4aje W KOHUE PACYETHOro Mpo-
MeKYTKa BpeMeHH; P — HCIpaB/JeHHbIC OCAAKH; 1 — napamerp, Mo
MHeHnio MeseHileBd, <«HHTEPHPYIOUNT ¢ AOCTATOYHOI MOJHOTOM
BANAHHEe (UIHKO-reorpapuueckuX ycaoBHil (GOPMHPOBAHHS CTOKa».
Jlas paBeuEHBIX TEPPHTOPHIl MPpHHUMAETCH n =3, I CHJLHO Tiepe-
cevenHoro peibeda NpPeAropuit n rophuix obaacteft Ypaaa, Aaras,
[penGaiikanps n=2. [o metopuke Mesenuesa GbuiH NPOH3BEACHDI
MHOPOYHCJAEGHHBIE PACYCTHl HCnapeHus Ans Teppuropuit 3anaauno-Cu-
GHPCKOM paBHHHBL, 3abalikaiaba H pAAA APYIHX TEPPHTOPHIi.

3a rpamuueil HaHGOALUICE TNPHMEHEHHE NPH OUECHKE HCNAPCHHS
¢ peunplx GaccefiHOB HMEIOT KOMMeKkcHbie cxembl ITenmana, Tiopka,
Topurseiita n Masepa.

IMenman [4, 143] Aaa nepexofa OT HCNAPAEMOCTH K HCHAPEHHIO
HCMIOMb3YeT HECKOJBKO BHAOH3MEHEeHHYIo runoresy Beiimeiiepa o cko-
POCTH H3BJIEHEHHS NOUBEHHON BJArH PACTCHUSIMH H HA OCHOBaHHH ee
BBOAUT TOHATHS <«KOHCTAHTA KOPHEBBIX CHCTEM», & TaKiKe MOTEeH-
uHanpHbl 1 Gakraueckuit geduuut nousenHoft Baaru. [Tox KoOHCTaH-
Toil KopHeBoit cHeTeMbl TTeHMAHOM NOHHMACTCH TO KOJHYECTBO BJATH,
KOTOpOe MOKeT OBITh JErko H3BJICYEHO ONPEACJACHHBIM THIOM PacTh-
TesbHoCTH W3 AanHo# nouswl, TToTeHnuaneHblil AeGUIAT onpeaesasercs
MO pAa3HOCTH MEXKAY HCMapAeMocTbio H ocaakamu. PakTHYeCKHi
AeHIHT HAXOAMTCA CACAYIOUMM OGPA3OM: ec/i 3HAYCHHE MOTEeH-
HHAJIbHOro Ae(HIUTA 38 PAacCMATPHBAEMbIH NEPHOA MEHbIIE 3HAYCHHS
KOPHEBO# KOHCTAHTHl, TO HA KOHEIl PAacYeTHOro MHTEpBaJa B KauecTse
dakruueckoro AedHUHTA MPHHAMACTCA CYMMa MOTCHUHA/BHBIX gedu-
IHTOB 3a NPEeAbLAYULHE HHTEPBAJIBI, €C/H 3HAYCHHE MOTEHIHANBHOro
fedunuTa BAary 60/bUIE 3HAYCHHA KOPHEBOI KOHCTaHTEI, TO Ha KOHEN
caelyionlero HHTEPBajia 3a 3HaueHue (AKTHYECKOro Aeduuuta mnpH-
HUMAeTC CyMMa 3HAYCHHA KODHEBOHl KOHCTAHTHI, NMOMPABKH, PaBHOI
95 MM § BTOpOH MONPaBKH, MpUMEpHO pasHoil '/ moTenuuanbHoM
tpancnupanuy. Mcnaperne 3a Mecsil ONpefensiercs Kak cymma ocai-
KOB W PAa3HOCTH 3HAYCHHMIl PACYETHOrO H (AKTHUECKOro AC(UIHTOB
MOYBCHHOI BJArH B KOHUE dy H Hauajde d, paccMaTpUBAEMOro HHTEp-

BaJia BpeMeHH:
E == P + du AR d"- (3-50)

BaGkuupiy [4] Obla paccMoTpeHa BO3MOMKHOCTH HCMOJNB30OBAHHA
MeTonnki ITenmana Ha npumepe Gacceitna p. IMToaomern. Mecaenona-
HHe TMOATBepAHJIO CACNAHHbIE paHee Byaniko [20] BbIBOAB O TOM, UTO
pacuersan cxeMma ITenMana siBISETCS B 3HAUHTEIbHON CTENEHH SMIH-

AR

oit u npubnaumentoit. Ee HCnoab30BaHHE BOSMOXKHO B 30HE

OCTATOUHOrO YBJAXHEHHSA, MJAS KOTOPOH pe3y/bTarbl pacyeroB OKa-

JAI0TCA  BIOJIHE YAoBJAeTBOpHTEbHBIMH. [IpuMenenne sroii Mero-

B 30HaX HEAOCTATOYHOrO YBJAXKHEHHSI MOMET NMPUBECTH K 3HA-

ATEJLHBIM OIIHOKAM.

Tlepexox or ucnapsemoctd K Henapenuio B cxeme Tiopka ocyiie-
AIETCH B COOTBETCTBHH C BbipameHuem

E=(P+a+nA/1+(FEE+ o),

(3.51)

e £ n Eo— ucnapenue u HcnapseMocTh 3a jexany; P — ocaik;
napamerp, OTpaxaioulHit y4yacTHe B HCNAPEHHH PAaCTHTEILHOCTH
BHCHT OT MAacChl CyXOro BellecTBa pacTeHHit); a — cJoil BOAW,
napusiiefics u3 MOYBBL 34 CYET 34MacOB MOJA3EMHBIX BOJ, NPHHH-
eMblii Mo pesy/bTatam pacueta 3a NpeAbAyLyi0 AeKaay B 3dBH-
MOCTH OT JAe(UUHTA BJIAXKHOCTH MOYBBL (M0 NOJAHON Baaroem-
TH) A; A=25 mm a=10 MM; npy A > 25 mm a=35—A; npu
A=34 mm a=1,0.

- Dopmyna Tiopka ans ouedkn wucnapenuss B Coserckom Cowse
‘Maao npumensiaace. [lo ganusim A, I'. Byaasxo [22] u B. C. Mesen-
nesa [90], oHa NpHBOAHT K 3AHHIKCHHIO HCIAPCHIS,

Cxema nepexofa OT HCMAPAEMOCTH K HCHAPCHHIO, MPEANOKEHHARA
putBeiitom u Masepom [147], ocHOBEIBaeTcs Ha CJACAYIOMUX [0-
OHCHUAX:

1) npn ocaakax P, paBubix uau Goabuie ucnapsiemoctd Eg, ucna-
PEHHE NPHHHMAETCSA PABHBLIM HCHAPSEMOCTH, T. €.

E E=E, tpn P>Eg (3.52)

~ 2) npu ocajkax, MEHBUIHX HCMAPAEMOCTH, NMPHHHMACTCH, YTO HA
cliapente MOMHUMO OCAJKOB PACXOAYETCH YACTh 3aNacoB MOYBEHHOM
1ary, paBHas OTHOUICHHIO CPEAHEr0 32 HHTEPBAJ 3anaca NMOYBEHHOM
I B CJOe MOYBLI TOMMHHON | M K HamMmeubuieli BAArOEMKOCTH,

E=(E,— P)%— +P<E, npu P <E, (3.53)
ITpoBepka npumenumoctn meroaa Toputseiita u Masepa, BbNON-
eHas BaOkuubsim ua npumepe Gacceitna p. [Tonomern y a. Jlsopen
17 aer (1952—1969), noxasana, 4TO BBIYHCJACHHBIC 3HAYEHHS
NapeHus 3a MeCAYHble HHTEPBAJL! BPEMEHH TEIJIOro nepHoxa roga
pMepHo Ha 259, TNPeBLINAIOT CYMMBI MECHYHOrO HCMapeHus,
HeHHble no Gopmyse AuapesHona (3.48).
B ocHOBe MHOrOYHC/ICHHBIX SMIHPHMECKHX METOAOB, IPEAI0MKEeH-
1 JVIA OUCHKH HCMAPCHHA C PEeMHBIX BOAOCGOPOB, JIeKAT AAHHBIE
0 HCnapeHHio, TMOAYYEHHBIE C HCMNO/JbL3OBAHHEM METOAOB BOJHOIO,
eIVIOBOro GaaHcoB M HCHapuTeseif, a TakKe 3aBHCHMOCTH Hermape-
OT METEOPOJIOrHYeCKHX (akTOpPOB: negmm-ra BJIaXXHOCTH BO3AyX4,
epaTypbl BO3/lyXa, OCAAKOB H T. J. IMINHPHYECKHE METOABl pac-
HaxosiT raBHLIM O6Pa3OM perHoHaNbHOE NPHMEHEHHe: OHH
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CHpaBeVIHBLL ANA TeX PaiOHOB, B YCJOBHAX KOTOPHX OHH pa3spaba-
THIBAJIHCh.

ABTOpam HacTosllell KHHPH TIPEACTABJSETCH, 4TO JAanbHeliuee
yBeJHYEHHE UHCAA SMIHPHYECKHX (OPMYJ HE MOXKET INPHBECTH
K CKOJBKO-HHOYAb OLLyTHMBIM pesysabratraM. Ilporpece B AaHHOM
obaacty Moxer ObITb AOCTHLHYT JIHIUL HA OCHOBAHMN JajbHEHIIEero
H3YUCHHsl (PH3HYECKHX 3aKOHOMEPHOCTEHl npouecca uenmapenys, B TOM
UHCJIE H HA MOJIEKYJISIPHOM YDOBHE.

3.3. PEYHOH CTOK

Peunoit cTox, Hapsay ¢ 0CaakaMH H HCTApeHHeM, SIBASETCH Bax-
HeHAIIHM 3JeMeHTOM BOJAHOro Gasanca peunoro Gacceiina. Poub nan-
HOrO 39JIeMEeHTa BeJHKa M IIOTOMY, YTO OH XapaKTEpH3YeT €KeroiaHo
BO30OHOBJIsIeMble BOAHbIE pecypehl. Peunofi ¢Tok B GOJLIIHHCTBE
PaliOHOB 3eMHOrO Wapa, MO CPABHEHHIO C APYFHMH 3JEMEHTaMH BOJ-
HOro GajlaHca, U3y4yeH 3HAUHTEJBHO JyYlle, BO BCAKOM cJjayuae Bpail-
OHaX € J0CTATOYHOH NJIOTHOCTBIO CeTH CTAHUMII M MOCTOB, HAa KOTO-
PBIX BELYTCS CHCTeMaTHYeCKHe HaOJI0AeHHSI.

31ech paccMaTpHBAETCsl PeMHON CTOK B KauecTBe OMHON M3  CO-
CTABJSIOUIHX YpaBHeHHs BojAHOro Oajanca peuHoro Gacceiina, dPop-
MHPOBAHHE PEYHOrO CTOKA MPOHCXOJAHT C OTAEJABHBIX uacteil Gac-
ceilHa, mnoBepxHOCTb, peabed u  (Pu3HKO-reorpapHYEcKHe YCIOBHA
KOTOPBIX J1a/IeKO HEOAHOPOJAHDI, II0OITOMY H 3HAYEHHS CTOKA C OT/Ieb-
HbIX yacreli GaccefiHa cHJABHO pasauyaiorcsd. OgHako B OTJHYHE OT
JAPYTHX 3J€MEHTOB BOAHOro GasaHca VIS OLEHKH CPEAHEro 3HayeHHs
CTOKa B peuHoM Oaccefine He TpebGyercsi paspaboTKH CHEUHAIbHBIX
MeTo0B. PeyHoit ¢TOK, B OTJIHYHE OT JAPYrHX 3JEMEHTOB BOIHOIO
Gasanca, H3MepsieTCsl B HHTErpajbHOM BHAE B 3aMBIKAIOUIEM CTBOpE
peunoro Gacceiina.

CyuiecTByeT MHOXECTBO KOCBEHHBIX NPHEMOB pacuera CTOKa NpH
OTCYTCTBHH AaHHbBIX HaOuaionenuit. Ilpn mpousBoacTBe BoAHOGaNaHCO-
BbIX HCCJIE[IOBaHHil aBTOPAMH HCMOJB30OBAHLI JIHIIL  HAGJIOAEHHbIE
JlaHHBIE 32 CTOKOM peK.

DopMHpOBaHHE PEYHOrO0 CTOKA H3YYAeTCA IKCNEPHMEHTAJNbHO Ha
BOAHOGaNancoBbIX cranuuax IockoMruapomera. .

Yceranossieno, 4To 3HayeHHe CTOKa B OOLIEM cjydae 3aBHCHT OT
OCa/KOB, VBJaXKHEHHA peunoro Oacceitna, peaveda MECTHOCTH, Xa-
pakTepa NnoYBOTPYHTOB, PACTHTEJNLHOrO MOKPOBA H APYTHX €CTECTBEH-
HBIX H aHTPONOreHHbIX (PaKTOPOB.

3.3.1. IoBepxXHOCTHAS ¥ NOA3EMHAN COCTABAAIONIHE
PeYHoro CToKa

Jaurensnoe BpeMsi B NMPaKTHKE THAPOJOTHYECKHX HCCAe0BaHHIT
PEYHOil CTOK paccMaTpHBaJcsi 6e3 pacuJeHEHHS! €ro 1o reHeTHYeCKHM
npusHakaM. B nmpouuiom ero cpesHee rofoBoe 3HaueHHe HEPEAKO OMN-
penessnoch H3 ypasHenMs BoaHoro Gananca (1.2). C pasButhem
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~ TaWHH pexk paccmartpHBaeMoro Oacceifna.

CETH NYHKTOB HAGJIONCHHIt H COBEpPUICHCTBOBAHHEM BOAHOOAMAHCO-
* BBIX HCC/ICOBAHHI MOABHJNCHL NPEANOCHUIKH AJs GoJaee yrayG/en-
| HOTO H3YYEHHsl PeUHOro CTOKa.

~ Kpynuslit war B ykasanHoM Hanpasieuun O6ui caesan E. A, Feitu-
uem [44], kotopwii Bnepebie pacuiexua crok p. OkH Ha ABe cocTas-
JSAIOIHE: NOBEPXHOCTHYIO W MOA3eMHYI0. B nasbuefiieM Bompocam
acuJieHeHHsl CTOKa GbLIH NMOCBALLEHB HecnenoBanusa B. I, Taymkosa
45], M. H. Jlssouua [88], A. M. Oruesckoro [97], B. B. IMoas-
KoBa [104], K. Il. Bockpecenckoro [35], B M. Kyaenuna [78] uap.
He nyea BO3MOXKHOCTH MOAPOGHO PacCMOTPETh CXeMBl YKA3aHHBIX
aBTOPOB, OTMETHM IJaBHOE, YTO HAaHGOJee TPYAHOM 3ajaueil sABAACTCS
pacujieHente CTOKa Ha MOBEPXHOCTHBIT M MOA3EMHBIl B MEPHOA MOJO-
BOJbSl M NaBoAKoB. Pasnuuuble aBTOPLI MO-pPasHOMY OLEHHBAKT POJb
NOA3EMHOr0 ¢ToKa B 9TOT mepHox. OAHH CYHTAIOT, YTO OH YBEJAHYH-
BAETCs BO BpeMs MOJOBO/bS, APYFHE — 4TO OH, HA00OPOT, YMEHb-
waercs. Hekoropere aptopnt [45, 97] oco60 BHAEASIOT IY6OKO-
BOJAHOOE MOA3eMHOe mnuTaHue. B npakrTuke cocTaBiAeHHs BOAHBIX
Ganancop peunuix Gacceinos B YIKC npumensiores cxemst B. H. Ky-
npeauna (78], K. IT. Bockpecenckoro [35] munorma B. B. IToas-
KoBa [104].

Corsacno Bockpecenckomy, BBIIEIEHHE MOAZEMHOI COCTABASIOULEH
Ha ruaporpade cTtoka MPOH3BOAHTCH rpaduuecKH: OT OPAHHATH MPea-
BECCHHEro pacxofia NPOBOAHTCH MPAMAs JHHHA C HEGOJBUINM MOAD-
€MOM K MOJOWIBE BOJIHBL CMaja NOJOBOAbSA, KOTOpasi Jajiee OPHEHTH-
pyercsi Ha HH3KHE YCTOMYHBBIE PACXOABI BOABI B MEPHOL  MEMKEHH,
KOrja NMHTAHHE PEeKH MPOHCXOAHT B OCHOBHOM MOASEMHBIMH BOMAMH.
Coraacho cxemam IMossikoBa u Kynennna, B 6acceiinax pek, rae moa-
3EMHBIC BOAbl PHAPABJHYECKH CBSI3aHbl C PEYHBIMH, NPHHHMAeTCs,
4TO MOA3EMHOe MHTAHHE C Hayaja MOJOBOAbS PE3KO COKpaulaercs M
B NEPHOJ NMPOXOXK/IEHHsA rpeGHs BCJEACTBHE MOANOPA TPYHTOBBIX BOA
Jaxe npexpautaercs copceM. Ilocne npoxozxaenus rpeGHst MOMOBOARA
BHOBb B pPye/I0 HAYHHAIOT TOCTYNAaTh MOA3EMHBIE BOJABI, MOCTHras
MAKCHMyMa K KOHLY IMOJIOBOAbs. BhiaeneHHe nojseMHoll cocTaBJsio-
1eH 3a OCTAIbHON TMEepPHOA BPEMEHH OCYLICCTBJASICTCA  aHAJOTHYHO
PacCMOTPeHHOMY BB, T. €. NyTeM NPOBENCHHS JHHHH, OPHeHTH-
PYACH HA YCTOHUHBBIC MEIKEHHBIE PACXO/bI BOJBL.

Bosee moxpoGblii 0630p METONOB OLUEHKH MOA3EMHOI COCTABJSIO-
el peunoro croka npusenen B paGorax B. M. Kyaeanna [78] u
O. B. ITonosa [105].

O. B. ITonos [105] ormeyaer, 4TO MOJIHBIN YYET TreHETHUECKHX
yeaoBRit (GopMHpoBaHHsA CTOKa TpeGyer pacu/JeHEHHsi ero mo Beem
KaTeropuaM MOA3eMHBIX BOJ, KOTOPHE YYACTBYIOT B MOA3EMHOM [H-
HeobGxonnmo  vunteiBath
HMEIOMIYIOCH MHOrOApPYCHOCTL INMOA3EMHBIX Boj OacceifHa M HX  0CO-
GeHHOCTH, OTpaykaeMble BepTHKAJBHON TIHAPOAHHAMHUECKON 30HAJb-
HOCTHIO MOA3EMHBIX BOJ,

IT. TI. Boponkos [34], ucxoms H3 MOMYULEHHS, YTO XHMHYECKHil
COCTAB BOJ 3aBHCHT OT (a3 CTEKAHHS, KOTOPHIC MPOXOAAT STH BOJIBI
B [OYBOrpyHTaxX O6acceHHOB, NPEAJOXKHI BHIACAATb CJAGAYIOLLHE
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yeThipe a3kl crTexaHus arMochepHHIX BOJ, COOTBETCTBYIOUIHE YeThi-
PEM PeHeTHUeCKHM KaTeropuaM CToxa: ‘

1) crexkanne aTMocdepHLIX BOA NO NMOBEPXHOCTH CKJOHOB B BOJIO-
TOKH H BOJOEMBl (MOBEPXHOCTHO-CKJIOHOBbIE BOJK) ;

2) crekaHHE BOJ B NOHHXKEHHS MECTHOCTH (BOZOTOKH H BOAOEMbI)
MO MMEIONHMCsT ApeHaM B.MOYBEHHOM cJjoe. Boawl, Apenupyembie H3
STHX CJIOEB, NPHMENIHBAACH K NOBEPXHOCTHO-CKJIOHOBEIM BOjaaM, (op-
" MHPYIOT Ha BOAOCOOpPE NOYBEHHO-NOBEPXHOCTHBIE BOJLL;

3) crekaHue BOA H3 TOJIUH NMOYBOrPYHTOB NPH APEHa¥e NOUBEHHO-
IPYHTOBBIX BOJ, BBIXOJSINMX HA JHEBHYIO NOBEPXHOCTh B PYCJIOBYIO
ceTb (BOAbl NMOYBEHHO-TPYHTOBOIO npennposanua?;

4) crekaHHe BOJ H3 BOJOHOCHBIX miaacToB. B pycioBoii cerH Bbl-
KJAHHHBAIOTCS BOJABI IPYHTOBOrO APEHHPOBaHAA.

Boigenennsie BopoHKkoBbiM (asbl cTekanHs atMocepHBIX BOA MO
CYLIECTBY SIBASIOTCS  XapakTepHCTHKaMH (OPMHpOBaHHS  PEYHOro
CTOKA, MOITOMY MOMKHO TOBOPHTb O CJEAYIOUHX ero BHAaX: nosepx-
HOCTHO-CKJIOHOBBIH, NOYBEHHO-TPYHTOBbIA, CTOK FPYHTOBBIX BOA, IOA-
PYCJIOBOI, MOA3EMHBIH CTOK H3 rayGoKo 3ajieraiomnx BOAOHOCHBIX
NOPOJ, HE APEHHPYeMBIX peKaMH. :

IToBepXHOCTHO-CKJIOHOBHI CTOK HabGaiofaercs oOBUYHO B NMEpHO/AH
BECEHHEro MOJOBOAbS, 3HMHHX H JeTHEe-OCeHHHX naBoAkoB. OH BO3-
HHKaeT Torja, Korja HHTEHCHBHOCTH YBJIaKHEHHS TOBEPXHOCTH CKJIO-
HOB BoAocGOpa TaJON BOAOH NMPH CHEroTassHHH HJH JO0XKIeM TpeBbl-
MAeT HHTEHCHBHOCTbL BNMTHIBAHHA H TNOBEPXHOCTHOrO  3ajepiKaHms.
Takum 06pasoM, NMOBEPXHOCTHO-CKJIOHOBBII CTOK — 3TO BOJABI, CTEKAlO-
LHe Mo HaNpaBJEHHIO NajJeHHs CKJIOHa JuG0o B BHIE CIVIOLIHOTO CJOf,
an6o BpeMeHHOJi MHKpOpyueiikoBoit cerw. anublit BHJA CTOKa, Kak
H3BECTHO, H3YYACTCs € MOMOULBIO CTOKOBBIX MJIOILAL0K.,

TTouBeHHO-TPYHTOBBIN CTOK (DOPMHPYETCH OT CTEKaHHs No pasind-
HBIM BPEMEHHBIM H MOCTOAHHBIM BOAOYNOPaM NPOCOYHBIINXCH B OYBY
TalblX H HoXAeBHX BoA. MHorjaa yxasanuele BOJB BHIKJNHHBAIOTCSH
Ha NOBEPXHOCTH W CTEKAIOT MO MOBEPXHOCTH PAasIHUHLIX JOHHMKCHHI
(6anox, Joros, oBparoB). PaccMaTpHBaeMmblii BHJI CTOKA XapaKTepeH
A MaJIbIX BpeMEHHLIX BOZOTOKOB. OH 0OBIMHO BKJIOMaer B cebA H
CKJIOHOBBIH CTOK.

CTOK rPYHTOBBIX BOJ H3 BOJOHOCHBLIX IJIACTOB MOCTYNACT HEMOCPE/L-
CTBEHHO B PycJIo pekH. HYacTh MOA3EMHBIX BOJA MOMKET BBIKJIHHHBATLCH
B JIOJIHHE PEKH B BHJE POAHHKOB. ['pyHTOBbHIE BOALI OTAEJNBHBIX BOJO-
HOCHBIX INIACTOB HHOrJa MOrYT MOANHTBIBATHCH HANOPHBIMH TOA3EM-
HBIMH BOJIaMH H3 JApyrux GaccefiHoB.

Crox BOA B aJJIIOBHAJBLHON TOJILE, PACIOJOMEHHON NOA pyc/IoM
PeKH,— 5T0 TaK HasbBaeMulfi moapycsosoit ctok [105]. IMoapycaosoi
CTOK OTMeuaercs Ha HEKOTOPHIX, Yallle BCero ropHeX pekax. B cpas-
HEHHH C MEXKeHHBIM CTOKOM, KOria oH HabJiogaercs, MNOAPYCJaOBOil
CTOK MOXKET GbiTh 3HAUHTEJBHBIM. :

IMonzeMublit cToK H3 ryGOKO 3aJeraioliuX BOAOHOCHBIX MOPOI,
HE JpeHHpYeMHEIX peKaMH, o0pasyeTcs 3a cyeT BOJA, NpocaynBalo-
UHXCS U3 30HBI HACHILLEHHSI BHH3 B Gosee riyGokne cjon nopoi. yxa-
3aHHBIe BOJABI MOryT 06pa3oBaTh MNOA3EMHEIE BOJOEMBI, MHTATh MO~
{
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MHBIMH  (HANOPHBIMH) BOAAMH ApyrHe pedynbie OGaccefiubl HJH
MEAJICHHO CTeKATh, HEMOCPEACTBEHHO B Mops u  okeaubl. CrnocoGut
OLEHKH HeAPEHHPYEMOro PEYHOro CTOKa AJS MaJblX PeK H BOAOTOKOB
naaoxens B paborax [92, 105].

~ Paccmorpennbie BHABL CTOKA, HMEOUIHe caMble TeCHbIE CBA3H
‘¢ (hasamu crekamis arMocdepubix ocaikos, no Boponkosy, ucmodb-
80BAJHCh MMPH OLEHKE COCTABAAIOWIHX BOAHLIX OaslaHCOB peuHblx Gac-
‘ceitnop B uceaenosannax A. I1. Boukopa [15] u apyrux asropos npu
| OlCHKE BJHSAHHA (PH3NKO-reorpaHYecKHX H aHTPONOreHHbIX (akro-
poB Ha peunoii ctok. Ilpeacrapiense o pacy/ieHeHHH PEUHBIX BOJA Ha
| PeHETHUECKHE KaTeropHH HCMOJb30BAHO HaMH MpH paspaborke Mo-
- jle Boaxoro Oadamca peuxoro GaccefiHa Mo ero BepTHKAlbHBIM 30-
| HaM: NOBepPXHOCTHOM, aspamnin H HackluleHns (cM. raasy 8).

~ Meroa pacunenenusi ruaporpada croka Boponkosa 6/H30K K Me-
toiy Kyneauna, I'pyHToBas COCTaBJsIONLasi PEUHOro CTOKA B NMEPHOR
| BETBH NOJbEMA BOJH MOJOBOAbS H MABOAKOB OMPEAENAETCH OT JAaThl
- PE3KOTO MOBBILIEHHS YPOBHA BOAB B PEKe 10 MHKA MOJOBOAbLA. B s1oit
(ase croka coajaercd NMOAMOP TFPYHTOBBIX BOA, THAPABJIHYECKH CBs-
' BAHHBIX C PEYHBIMH, NMATABUINX MO 3TOrO BOAOTOK, H HX BBIXOA B pycC-
| JIOBYIO CeTh MpakTHUccKH npekpamaercs. Oanako mocieanne mOpuHn
. IPYHTOBBIX BOA HauGojee OTAANEHHBIX yuacTKOB GacceliHa NpoXoasT
 3aMBIKaIOLIH CTBOP BOXOTOKA CMYCTs HEKOTOpE BpeMs, HeohHXomrmMoe
Aas ux poGeranus. Bpemsi noGeranus Aad TPYHTOBBLIX BOJ oOmpeie-
- Js1eTCs nPHOAHAKEHHO MO0 Pa3HOCTH AaT MaKCHMaJbHOrO CHeroTAsHHA
M NHKa MOJ0BOALS B Hccaeayemom crBope. C HCMOJb3OBaHHEM NRaH-
HBIX O BpeMeds HoGeraHusi AAA paccMartpHBaemoro GacceitHa no
rHaporpady onpejieaserca mepHos, B TEYEHHE KOTOPOro KOJHUECTBO
' TPYHTOBBIX BOJA y 3aMblKaiollero ctsopa Oyjler NpakTHYECKH paBHoO
- HyJ110.

- Or gaTel peakoro MOBBILEHUA YPOBHA BOABl B peKke [0 AaThlMHKa
TMOM0BOAbA (MABOAKA) NPHHHMAETCS, 4TO pyc/aoBas cerh OacceiiHa
' 3anoJHeHa B OCHOBHOM MOBEPXHOCTHO-CKJIOHOBBIMH H  MOYBEHHO-MO-
- BepXHoCTHBIME Bojami. [Tpekpaiienne noCTymjieHHs MOBEPXHOCTHO-
CKJOHOBBIX H TMOYBEHHO-TMOBEPXHOCTHBIX BOA B NEPHOA MOJOBOAbLA W
. NIABOJKOB OMpeAeseTcs MO AaTaM MOJHOrO CXOAa CHEXHOro MOKpoBa
- (okonuanHusa MOXKAA) ¢ y4etoM BpeMeHH xoberamus Tanabx (A0xKie-
‘BbIX) BoA. Takum 06pasom, Aata CXOfa CHEXHOro MOKpoBa (mpexpa-
lIeHHe J0XAA) € YYCTOM MPOAOIKHTENLHOCTH A0GEranusi COOTBET-

BEHHO-NOBEPXHOCTHBIX BOA H MaKCHMYMY MNOCTYIVIEHHS MOYBEHHO-
'PYHTOBBIX BOA. JlaTa Havaja MOCTYIJIEHHS B PYCJIO PEKH IPYHTOBHIX
onpefesseTcs Mo NepBoit jAate pacxojaa BOAM Ha mueiide cnaaa
OBO/bSi, 3HAUEHHE KOTOPOro NMpHMEpHO B 2 pasa GoJblle pacxofa
Bl B KOHLE 3HMHelr Mexenn, Bojee Tounoe ycraHoBjaexne pac-
ITPHBaeMOil AaThl MOKeT OBITL OCYLLECTBJIEHO C NMPHBJACYEHHEM JaH-
X [0 MHHEpaJH3aUHH PYCAOBOIN BOJABI H €e XHMHYECKOMY COCTaBy.

b IS HeGOJbIIHX peyHbIX OacceifHoB, OAHOPOAHBIX B (PHIHKO-rea-
(uueckom otHowmennn. Jas Gonee KpymHBIX pedHblx OacceiiHoB
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Tabauna 6

TloBepXHOCTHO-CKAOHOBbIA M MOYBEHHO-10BEPXHOCTHBIA Yy, moyBeHHO-rpyHTOBLIE Y. W rpyntoBmft V. crox p. IHoxomern
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OUCHKY TCHETHYECKHX KaTeropHii BOA MOXKHO OCYLLECTBHTb AJS €ro
YaCTHBIX BOZOCOOPOB ¢ MOCJEAYIOUHM 060GLIEHHeM NOAYUCHHBIX AaH-
HBIX HA o0uLyI0 MJolaasL Gaccejina. >

Merox BoponkoBa mnamGoaee sddextisen aasm pacujeHeHus
gz;)ll;a GacceiiHoB peKk ¢ HAJHYHEM HJJIOBHAJBLHOTO NOYBEHHOTO ropu-

a.

IMpencraBaenne 0 3HAaYEHHAX TEHETHUYECKHX COCTABISIOLLHX peu-
HOrO CTOKa B JIECHOM 30HE MOXKHO NOJYYHTL H3 PACCMOTPEHHS AaH-
HBIX TaGu. 6. B 970l Tabauue 3a MecAuHbie HHTEPBAAB BPEMEHH 110
Gacceitny p. Ilonomern y a. JlBopen npupeienn! 3naueHns NOBEPXIO0-
CTHO-CKJIOHOBOTO H MOYBEHHO-NOBEPXHOCTHOTO Y, TNOYBEHHO-TPYHTO-
Boro Y, u rpyntosoro Y, crtoka 3a mepuox 1953—1967 rr. Araana
AAHHBIX TIOKa3bIBAeT, YTO 3a YKasauuble 15 jer naGaiofeHnit a0Js
TIOBEPXHOCTHBIX BOA B NOJHOM pPEYHOM CTOKe cocrasasier 45 Y, nou-
BEHHO-IPYHTOBBIX 25 % M rpyntoBnix 30 %. Jas pex cremsoii 30HH
(p. Mensennna — cr-ua Apueannckas, F=33100 kM2) cOOTHOMUEHHS
PacCMaTpHBAEMbIX TEHETHUECKHX KaTeropuit CTOKa NMPHMEPHO TAKOBLI:
nosepxxocribie Boast 70 %, nousenno-rpyntosnie 10 % u rpynronbie
20 %. Hurepecubie ofobmalomue Iaunbe 0 a01e paccMaTpuBaeMuIX
XapaKkTepHCTHK CTOKA 10 NPHPOAHBIM 30HaM mnojyuensl B. I, Cka-
kaabekum [112] (ta6a. 7). Oas pek ¢ OTCYTCTBHEM HJTIOBHAJBLHOrO

TaGanua 7

30HAABHBIE XAPAKTEPHCTHKH FEHETHHECKHMX Kareropuil peunoro croxa
B nmpouentax or roposoro croxka (mo b. I. Ckakaawckomy [112])

Fenernueckan XaTeropus woa
3ona NOREPXHOCTHO=
f':‘g’::;}" """" NOYBEHHO~ rpyHTOBNIE
HOCTHRIE e

Tynaponas 50—65 — —
ecHas, noasona Tafirn 50—65 %—g %g—g
TTonsona cmemantmx aecon 4060 2030 20--35
Jlecocrennan 50—65 15—20 1535
Crenuas 65—90 1020 5—20

TIOYBEHHOTO rOPH3OHTA 10Jsi MOYBEHHO-TPYHTOBBIX BOJ B NOJHOM pey-
HOM CTOKE CTaHOBH*Csl He3HauuTeabnoil (<< 10 %).

Ha ruaporpage ctoka o6buHO BHENAIOT JBE COCTABAMIOULAE: MO-
BEPXHOCTHYI0 M noaseMmuyio. OGoGuienne RaHRbIX 1O BOAHBIM GaJjau-
caMm peunblx Gacceiinos, cocraBiennbix B YTKC B coorBercTBHH
¢ Meroanyecknmn ykasanuamn [92], nokaseiBaer, uTO B JecHof
30HE JI0JI51 MOBEPXHOCTHOTO CTOKA B rOAOBOM kKojaeGaercs or 60 1o
80 %, B necocrennoit or 60 10 90 %, B cremuoft or 70 a0 90 %
B noaynycthinnoi or 90 go 100 %. :

BuyrpHronosoe pacnpesesenie NOBepXHOCTHON H NMOAZEMHON CcO-
CTABJIAIONIHX CTOKA CyuiecTBeHHo pasauyno. IToasemmuas cocrasJsio-
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1asi PEuHOro CTOKA, KaK MPaBHio, nMeer Gojee BbIPOBHEHHBIA XOX
_¢Toka BO Bpemenn. B TaGa. 8 ana paa pewswiX GacceiiHos npuBo-
IATCH TOMECSHYHBIE COOTHOMICHHS MOBEPXHOCTHOH M NOA3eMHON  CO-
 CTABJSIOMIAX PEYHOro CTOKA B NPOUEHTaX OT TOJOBHIX 3HAMEHHH
‘B rOZIBI Pa3iHYHONA BOJHOCTH. '

- W3 raba. 8 caenyer, uTO, HampuMep, AJd pexk n-osa KamuaTkn
~ JI0AH TIOBEPXHOCTHON M TOASEMHON COCTABAAIOWHX PEUHOro CTOKA
~ npuvepHo paubl. JIAs MeCuHLIX HHTEPBANOB BpPeMEHH, OCOGEHHO
‘B Ge3loKAHBIe NEPHOAb (MEXKeHb), A0/ NMOA3EMHOro CTOKa MOXKeT
 GBITH 3HAYHTEJNBHOMN, 8 MOBEPXHOCTHBIN CTOK — OTCYTCTBOBATE.
 CyilecTBeHHBI! HHTepeC MpeACTaBAsieT Bonpoc o Kosdduuuentax
papaunn C, YKa3aHHBIX COCTABJAIOUINX PEYHOTo CTOKA. 3HauenHs
~ koahuUNEHTOB M3MEHYHBOCTH MOBEPXHOCTHON M MOA3EMHOH cocTas-
_ JASIOULHX PEYHOro CTOKA, paccuntanubie 3a nepnoa 10—I11 gerc 1967
1o 1977 r. ais pana peunsix Gaccefinos, npusoaatcs B Taba. 9. Jlan-
. pple TaGAHILl MOKA3KIBAIOT B LeJOM Ha OOJBUIYIO H3MEHMHBOCTH
. MECAYHBIX 3HAYEHHH NOBEPXHOCTHOro CTOKA.

' Jlas GoJblIMHCTBA peuHbIX GacceiinoB 10 NOBEPXHOCTHOH  CO-
~ craBagionleli PEYHOro CTOKA B rOJOBOM, KaK NMpPaBWIO, NpeBhIlIaeT
~ 60 %, noaToMy MOKHO NMPEANOJIOKHTH, UTO MEXNY HHMH CYLIECTBYeT
KOppeJATHBHAs CBA3b. BHINOJHEHHOE HAMH HCCJAEJAOBAHHE TOKA3aJ0,
© urO A rOJOBOr0 MHTEPBANa BPEMEHH Takas CBA3b JICHCTBHTEJBHO
~ CYLIECTBYeT.

' AHasorHunble HCCAeI0BaHNs NPOBEAEHBl A0 MeCAUHHX HHTepBa-
nos spemenn psia pex CCCP c nannunem, Kak NnpaBHJo, B TeuenHe
BCEro rojla MOBEPXHOCTHON H NOJ3EMHOM  COCTABJAIOMINX  PEUHOro
- croka (Yu, Yy). dTH HceneoBaHMs MOKA3ald, 4TO H A7 MECAUHBIX
 HHTEPBAJOB BpEeMEHH B OTAeNbHBIX peunbix GacceiiHax B psane cay-
‘yaes MoryT OHITh YCTAHOBJEHBI CBf3H YKa3aHHBIX XapaKkTepHCTHK
. peunoro croka. Tecnora 9TuX cBsizefi, COIIACHO AaHHHLIM ta6a. 10,
- koaebaercss B ocHosHoM ot 0,5 no 1.

; Ananns cBsselt MeXAYy TOJOBHIMH 3HAUMEHHSMH NOBEPXHOCTHOI CO-
~ craBagomiefl 1 NOJHBIM PEYHBIM CTOKOM, MOCTPOCHHBIX JJ5 YACTHBIX
peunbix GaccefiHOB, BXOASNIMX B KpPYMHBE peuybie cucteMsl H Oac-
. cefinbl Mopefi, NMOKA3HIBAeT, uTo TPapHKH XapakTepuayloTcs 3Haui-
TEeJBHBIM pAacceMBaHHEM TOYeK. YKasaHHOe O06CTOATeJLCTBO OOBAC-
. HSIeTCs MHOTHMH TPHUMHAMH: DasSAHYHOM YBJAAKHEHHOCTBIO HACTHBIX
- GacceitHoB, pasaNuHAMH B KOJHYECTBE TenJa, MPHXOASAIIErocs Ha mo-
. BepXHOCThL Oacceiiia, pasiuuNAMH B YCJOBHAX CTEKaHust i HHOHIb-
- Tpamnn, O6YCJOBJCHHBIX CTPOGHHEM TOBEPXHOCTH Oacceiina W Apy-
rHMH (BakTOpaMi, a TakKe TOYHOCTBIO BBHIJEJEHHs MOBEPXHOCTHOM CO-
crapagionieft na ruaporpade croxa.

.~ CkasanHoe TOATBEPKAACTCA TEOPETHUECKHMH  HCCJIENOBAHUSMI,
Pe3yJbTaThl KOTOPHIX Tpeictapienst Ha puc. 9. M3 pucynka BuamHo,
YTO pasanyHBle 3HAYEHHs B TPHTOKE Temnja cosnalorT CBOeobpasHbiil
ep B OTKJOHEHNSIX MOBEPXHOCTHON COCTABAsIONLEH OT rOAOBOro 3Ha-
wenns croka, IMpn Goabwodi uenapsaioulefi cnocoGHOCTH (3acyminphie
PHTOPHH) TOJ0BOH CTOK MPAKTHYECKH TMOJHOCTBIO Onpeaensercs
npoABiKennn B Gosee
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Kos“'"lueﬂl' KOppeasiuun mexn
Yy nosepxsoc
i < :o THOH cocTaBasowedt u o0uHM

o Homep peusioro Gacc;ana no rada, 9
1 2 3 4 5 6 7
I 0,66 0,99 0,06
’ ’ ’ 0065
x” 3,32 1.0 0.96 0.68 8:& 3 8
i 0.9 {.g 0,98 0,54 078 | o 0,95
a0 Lo 1,0 0,87 0,93 | 0,99 1.0
gl as| tm g | em | g b | S
VAR R AR AR S R
053 0,97 0.74 : f e g
X | 08 0.97 0.74 0,75 0,99 | 0,99 1.0
X 0.71 0.% 0.74 0.84 0,97 0,95 1.0
; : 0, ; ;
Xil 0.73 0.93 0.75 o.gg 3:32 8'72 8'353
YBIAXHEHHBIE paffOHBl. C YMEHbIIEH
HEM HCna
JOaA ﬂOBerHOCTHOﬁ cocmsnmomeﬁ oT ﬂOHl:!gli%mei;eq:gl?goog:g::

MEHb

l);x eﬁ“ cl)uT::(e;g:euzcnencraue BO3PACTAHHA €ro MOA3EeMHON COCTABIsO-

5 -Tfl np(;aseoneﬂuux Ha DHCYHKE KPHBHIX OT MPAMOi, npo-
YIVIOM K OCAM KOOPAHHAT, VKasklBaeT Ha 'rec;peru-

Y MM
250
" E 1000 mrs
800
200~ %
150 2
1001~
Puc. 5. 3asucumocts nosepx-
ol Hoctioli  cocrapasiomedt Yo
<|>l1' obuiero pegu.oro croka Y
napamerpa E, npu xosdi-
1 1 ] ! 1 i
2 fifesastiy UHENTE MOBEPXHOCTH .
750 200 250 300 Ymm Ka, paspuo.“ 0.1;)(;..0 R

50 100

::;n;zu:oua’:«:‘}g:g::ma:lngmyny paccesiHis TOYeK Ha IMMHPHYECKH MO-
X CB#i3H [MOBEPXHOCTHOH COCTaB
HOrO PEYHOro CTOKA B KOHKpeT e Gt
HBIX NMPHPOAHBIX ycaoBuax. C
JIEHHE TMOCTPOEHHBIX aHAJOTHYHO e
pHe. 9 rpagukoB ¢ amnu
3aBHCHMOCTAMH MOBEPXHOCTHOM it S
COCTABJAIOMIEIT OT MOJIHO
CTOKa MJIAl CPEAHHX MHOrOJETHH Srion H e
X SHAYEHHH KO3 (pHIHEHT
HOCTHOTO CTOKA pasjHYHBIX pey S n
HBIX GacceifHOB Mokasasn
CTBHTEJIBHO paccesiiie TOYeK H o Rt
a SMNHPHYECKHX rpadukax Haxo
4 H
B TCOPCTHYECKH BO3MOXKHBIX Mpefedax. CaenopateibHo, He -réln:;g
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TepPHTOPHA/IDHBIE 3aBHCHMOCTH paccMaTpHBAEMBIX 3JEMEHTOB XapaK-
TepH3YIOTCA B OTAGNBHBIX pailoHax HEBBLICOKHM 3HAUCHHEM Koa(puii-

HTa KOpPEsAIlHH: 33 KOHKPETHbIC nepHoAbl BpeMeHH B Mpefesaax
O[LHOTO H TOTO XKe Gaccefina ero YBJaXKHEHHOCTb, HCnapsiowas cro-
cOOHOCT M COCTOsIHHE MOBEPXHOCTH B CYMIECTBEHHOl Mepe BJIHAOT

' ja TECHOTY paccMaTpHBaeMofl CBA3M.

3.3.2. Bogo3aGopsi, c6pockt BOJL, MepedPOCKH
peuHoro CToKa

. B cBf3K ¢ pasBHTHEM MPOMBILIJIEHHOrO H CeNbCKOXO3HICTBEHHOTO
NPOH3BOJACTBA HA TEPPHUTOPHH PEUHBIX GacceifHOB HEnpepsBHO BO3pa-
'~ cralor 3a6ophl BOAbL H3 pycesa HX PeK, 03ep H BOAOHOCHBIX CJIOEB.
‘Uacrh 9THX BOA MOCJe HCMOAL3OBAHHsA COpachiBacTCsi B PEKH M BOAO®
~ eMbl, HO YK€ C HHBIM XHMHUYCCKHM COCTABOM. B sacyunuBhIX paiioinax
CCCP ¢ pasBHTbIM OpOLIAEMbIM 3EMJCACIHEM MOCTPOEGHBL KPYMHbIe
 ganaas  (KapakyMmcKkuif, Kapumscknii, ®apxaickii, Cesepo-Kpbini-
© cKuit W Ap.), OTBOAsANIKE YACTh BOALI OTAE/BHLIX PEK 3a mnpejiesabl HX
\6acceﬁugu. 3abopsl, cOpocH H nepe6poCcKH BOA U3 OAHOrO facceiiia
B Apyroft B HAcTOsillee BPEMA COMOCTABHMbL € 3/eMeHTaMH BOAHOrO
‘Gananca H TMO3TOMY AOJIKHBI YUHTBHIBATHCH INpPH BOAHOGANAHCOBEIX
HCCNEIOBAHMAX B KAUECTBE CAMOCTOSTE/BHBIX S/EMEHTOB,

Vier HCNO/b30BAHHs BOA B PAa3qHUHBIX OTPAC]fAX HAPOAHOTO XO
| gAficTRA MO3BOJACT MPH COCTABJICHIHI pojAHOro Ganaxca peynoro Gac-
.~ ceifHa BOCCTAHOBHThL 3HAYCHHH eCTeCTBEHHOrO CTOKa, T. €. BBECTH
| COOTBETCTBYIOLLHE TONPABKH B uaMepenibie ero auauenns. Bocera-
| HOBJMEHHE CTOKA OCYHIECTBJACTCA MO ypaBHeHuio, MpHBEIEHHOMY
g raase 6. Oaunako Ha MyTH yuera AAHHBIX TIO BOAONOTPEDICHHIO
_BCTpeualoTesl BCe eule HeMmadble TPYAHOCTI, cpasanubie ¢ GOJBUINM
WHCAOM BOZOMOMb3oBATeNel, JIOCTaTONHO cKasath, Hampumep, 470
B Gacceitnax pex Boars u Jluenpa umc/io BojlonoJib3oBaTeseil, noiiue-
| KalluX TOCYAAaPCTBEHHOMY YYETY, COCTABJACT MOPsiKA 6000, B Gac-
cefine p. dona 1500, B Gacceitne p. Kypst 1200 u 7. &

3.4, BACCERHOBBIE 3ATACHI BOJLbI, HX H3MEHEHHSA
W METOJbI PACHETA

- Coraacuo BBIPaXKEHHIO (1.40), B ypaBHeHHe BOMHOrO Gamanca
. BXOAAT He 3HAUCHHS 3amacoB BOL, COCPEAOTOMEHHBIX B  OTAGTbHBIX
‘emKocTsX Gaccefina, a JHUIb HX H3MEHEHH: 32 HccaeayeMblit HHTED-
‘pan ppemenn, Obmee H3MEHEHHE 3anacon Baari B peunbix Gaccefinax
'3a Kakoit-nG0 HHTEPBAJ BpEMeHH MOKHO OnpeeNUTs MO HIBECTHOM

opmyne
AS=P —Y—E. (3.54)

- Cymmapubie 3anachl BOABI B peunsix GaccefiHax CK/AaabIBAlOTCA H3
8anacos, coAepKalUXCss Ha MOBCPXHOCTH GacceftHa (B cHere, Jieas-
HO#t KopKe, 03epax, BOAOXPAHH/HILAX, BO JbAY pycel peKk H HaJemax,

6 3axay Me 208 81



JIeIHIKAX, B «KOHTAKTHOM® CJ0€, JIYXKaX, «MECTHBIX NOHHIKEHHAX»
Gacceiia, pycJoBoOii Ce€TH) W B MOYBOTPYHTAX 30H aspalni M HACH-
LIEHHSI.

MertoHueckne OCHOBBI PacyeTa 3amacoB BOAW B peunbix Gacceil-
Hax W HX uaMeHeHuii pacemorpennt B pa6Gorax B. JI. Komaposa [73],
I'. I1. Kaanuuna [66, 67], E. T. ITonoea [86],A. H. Cy660tuna [121],
E. C. 3mnesoii [58], B. I. Aunpesosa [3], O. M. KpecroBckoro
[77], P. A. Hexuxosckoro g95], A. A. Kanorosa [68] u ap.

Ouenka npupamennit (yObIH) 3amacoB BoAb B Gacceiine NpoH3-
BOIHTCS, NO PA3HOCTH HX 3HAYGHHIT HA KOHEIl M HAYAJO PacYeTHOro
nepuoja.

3.4.1. M3meHenne 3anacoB BOALI B 03€Pax, BOAOXPAHWIHILAX,
PYCIOBO# CEeTH

Hamenenue sanacos Bojbl B 03epaxX, BOAOXPAHWJNIIAX WJH Tpy-
Jlax OUCHHBAETCs CJEYIOHM 06pasoM:

1) ans xaxporo oTaeabHOro osepa (BOAOXPAHHAMIIA) CTPOHTCH
KpHBas 3aBHCHMOCTH ero o6beMa or ypoBHs. Ilo cpeannm snauenusm
YPOBHsl HA HAYaJO M KOHELl pacCMaTpHBAEMOro mepHoia Mo KPHBOI
OMpeeNsIOT COOTBETCTBYIOUIHE O0GbEMBl BOABI B 03epe (BOAOXpaHH-
JHIIE) W MO HX PA3HOCTH — H3MeHeHHe 06beMa 3a paccMaTpHBaeMblil
HHTEPBaJl BpeMeHH;

2) cymMmy 3HaueHHil H3MEHeHHII OGBEMOB BOABI Il OCHOBHBIX
03ep u BoAOXpaHHJuLl GacceifHa OTHOCAT KO BCell €ro mnJioulamu.

A. B. murpues, P. M. Koran, II. JI. ®puaman [51] ornocst
K TaK HA3bIBAEMOMY «KOHTAKTHOMY CJIOK0» MHKPOIIEPOXOBATOCTH,
MHKPOTPEIIHHBI, ACNPECCHH HA TMOBEPXHOCTH MOYB, JECHYIO NOACTHAKY,
BepXHHit caoit TopdaHON 3anexku GOJOT, MPHNOBEPXHOCTHYIO KOpHe-
BYIO M HA3eMHYIO 4acTH pacTeHHi. 3anachl BOAB B 9TOM cJo0e, 0
JAAHHBIM YKa3aHHBIX aBTOPOB, B NEpPHOAB (POPMHPOBAHHS BECEHHErO
NOJOBOJBS H JI0XKAEBBIX NAaBOAKOB MOPYT JOCTHFATh HECKOJBKIX
JECATKOB MHJIHMETPOB ¢/10s. JlanHble O 3HAUCHHAX 3anacoB BO/ABI
B KOHTAKTHOM cJioe ObiJin BnepBble ToJyuyensl B cepeanne 60-x rojos
HACTOSALIEr0 CTOJIETHsl NMPH NOMOUIH METOAAa CAMOJETHBIX TaMMa-che-
MOK. TlpakTika u3ydeHust BOAHBIX 6anaHCOB PeuHbIX GaCCeliHOB MO-
Ka3blBAaeT, YTO MPOBOJAHTH OUEHKY H3MEHEHHHl 3amacoB BOJALI B KOH-
TAKTHOM CJ0e Ge3 MPOM3BOACTBA CAMOJETHBIX raMMa-CheMOK 3aTpyi-
nureabno. IMosTomy namenenuss 3anacoB BOABI B KOHTaKTHOM CJ0E
YUHTHIBAIOTCS JIHUIb B OTACJABLHBIX CJyYasix NPH NPOH3BOJACTBE ETaJb-
HBIX BOAHOOAJIAHCOBEIX HCCJICAOBAHMH, NPH 9TOM H3MEHEHHsI 3aIacoB
BOAB B 600Tax OGBINHO OTHOCAT K H3MEHEHWIO 3anacoB IpPYHTO-
BbIX BOJ.

3ajepxkanne BOABI HA NOBEPXHOCTH JIECHON TMOACTHJIKON B JHCT-
BeHHBIX Jecax, coraacHo B. JI. Komaposy [73], moxer mocturath
5—10 MM, B XBofiHBIX 20 MM, a B GECCTOUHEIX Yray0JeHHAX CTEemHoil
H JIECOCTENHOH 30H HE NPEBBLILAET HECKOJbKHX MHAJIHMETPOB CJOf.
JI. K. Bepwunnna [26] nokasana, uto aas Gaccefina p. Hdoua Baumy
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1968-69 r. 3anac BOABI B JECHOH MOACTHJIKe cocrasiaa oxoao 10 %
MACOB BOJABI B CHEXKHOM MOKPOBE.

. H3MmeHenusi o0beMOB BOALI B OTAEJAbHBIX JyXaX Ha MOBEPXHOCTH
BOAOC60PA M «MECTHBIX MOHHKEHHSX» peibeda npH  ClHenHaNbHBIX
HCCAe0BAHHAX ONPEAC/SIOTCA MyTeM HX M3MEPeHHs B HaType B KOHUE
W nauane pacyernoro mepuoxa. B paGorax C. M. Xapuenko [130],
0. M. Kpecrosckoro [77], U. B. Boaspuyna [32], JI. K. Bepunin-
Hoit [26r H JAPYFHX aBTOPOB H3JI0XKEHA METOJAHKa HM3MepeHHi pac-
cMaTpHBaeMoro sJjeMenta Gajamuca.

B 3umHH{l nepHoA B pycaax M J0JHHAX PEK onpejeseHHas 4acTh
[OBEPXHOCTHOrO H TPYHTOBOrO CTOKa 3aTpadmBaercsi Ha 006paso-
Hpe Japfa M Hadegell. BecHoit M JIeTOM MPOHCXOAHT AOMOJHHTEb-
HOe TOCTYNJIEHHE BOJABI B PEUHYIO CeTh 3a CHET TasHHs JbAa H Ha-
Jiejieit.

' 3anacel BOABI BO JIbAY H HAJCAAX HA HAYal0 H KOHEL PacyYeTHbIX
HHTEPBAJIOB BPEMEHH ONpPEeNAOTCs C HCMOJIb30BAHHEM AAHHBIX Ha-
- GaI0leHHil CIeHANbHBIX JeJOMEPHbIX cBheMoK. Meroabl oueHkn 3a-
MACOB BOJALL H HX M3MEHEHHII B JIGAHHKAX H CHEXHHKaX PacCMOTPeHbI
B raase 5.

MaMeHenne 3anacoB BOJABLI B PYCJIOBOH CEeTH B NMEPHOJ MaBOAKa
B pAfe APYTHX CJAYHaeB OMAHHM H3 MEPBHIX MPEAJOMKHI YUHTBIBATEH
B YpaBHEHHH BOAHOro Gananca B KayecrTBe CaMOCTOATENILHOro sJe-
menra I, I1. Kanuaun [67]. B mocaeayiouiem GoJiee AETANbHO METON
'_pacqe-ra 34MacoB BOJABI B PYCJOBON CEeTH W HX H3MeHenHii paspalo-
pan P. A. Hexuxoscxnit. Or npesyioxKui ycJloBHOe pasjelieHHe pyc-
JoBOil cern GacceiiHa Ha JBE KaTeropHH: KPYMHYIO H BCIO OCTAJBHYIO
(CpeaHion H MEJKYI0).

K xpynHoit pycnoBoii CeTH aBTOp YCJIOBHO OTHOCHT BCE OTPE3KH
PYCAOBOfl CHCTEMBI, KOTOpPbe OFpaHHYEHBI CBEPXY CTBOPAMH, HAXOMLSA-
| mpMHCA Ha PAaBHOM yaazenun ot uerokos pex [ (50, 100 man 150 I(M)‘.
4 CHH3Y — 3aMBIKAIOLIHM craopou.ﬁOcTa.nbuu% g;g:g:gﬁ EZ:::OBOH
HCTEMBl OTHECeHBI HM K CpeaHell H MeJ/KOi :

f B peunbix Gacceffnax maomagbio 15000 << F << 100000 kwm?, rae
HMeercsi GoJee MM MeHee MJOTHAA THAPOMETPHYECKAS CeTh, YCJIOB-
HBle CTBOPH Hamewaior Ha paccrosuuu 100 KM oT HeTOKa; B paHoHax
¢ MeHee MJOTHOI ceThlo — Ha pacctosiuun 150 km. [Tlpu  MeHbuIHX
- paswmepax Gacceitnon (F<15000 km?) npunumaercs [=50 Kk, a npH
‘Goabux pasmepax (F=>>100000 km?) — /=150 km.
.~ Kpynuas pyc/ioBasi ceTh GacceiiHa pacuJIeHSETCs HAa OTHOCHTEJILHO
~ GecnpHTOYHBIE YYAaCTKH, PAHHLUAMH KOTOPHIX ABJAFIOTCH YCThbi 60/1b-

' mux npHToKoB., [IpH HEBOIMOXHOCTH TAKOTO PACUJIEHCHHS rPaHHILBI
YYacTKOB COBMEUIAIOTCA € THAPOMETPHUYECKHMH CTBOPAMH.
Moacuer o6bema BoAb Spj HA KAKOM-THOO yyacTKe CBOAHTCH

K OleHKe CpeaHero pacxona Q; B HEM Ha pacueTHyio AaTty H Bpe-
MEeHH joberanns v;:

Spi= Q. (3.55)

Cpeannit pacxof BOAB Q; Ha yuacTKe, e HMEIOTCHA THAPOMET-
pHyecKHe HAGMIOACHHS, ONPEESeTCA OAHHM H3 CIEAYIOUHX NPHEMOB:
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1. Tlo dopmyae
Qj=mQ;, (3.56)

rie KosGHUHeHT m — OTHOWeHHe NJIOWANy BojocOopa B cepeanue
yHqacTka x naomaiu BogocGopa B THAPOMETPHYECKOM CTBOPE; Q}—
Pacxoa BoAbl B THAPOMETPHYECKOM CTBOpE, pacroJlOKEeHHOM Ha Ma-
JIONPHTOYHOM YYaCTKE pPeKH,

2. ITpu orcyTCTBHH Ha yyacTKe GOABIIMX NPHTOKOB Cpeinnii pac-
XOJ BOAM OLEHHBAETCS NO hopMye

Q1= (@n+Qp)/2, (3.57)

z.:::aQn 0 Qj2—pacxofbl BOABI HA BEPXHEM H HHKHEM KOHIAX yua-
IIpn Bnajsennn na yyactke cpaBHHTeNBHO GOJLIION PeKH, Ha X010
KOTOpOii npuxoantest okoao 50 % npurtoka, cpemmmii Pacxoi BOABL

Ha yyacTKe ONpPEAEISeTCs C YYeTOM BECOBBIX KO3
HEHTO "
paxenuio bpun B 110 B

Q=[rQu+ (1= Qv (3.58)
Becosoit xosdduunent r onpexensiercs no BbIpazkennio
1 1 L
neepi (sl (3.59)

rie Ly — pacctosiue oT BEPXHEro CTBOPA yyacTka 0 YCThS BNAAAI0-
Liefi pek, niomans Gacceiina kotopoit fi1; L n [ —nauna seero yua-
CTKa ¥ nJowaab ero BopocGopa.

Has cayuas camsinms Ha  yyacTke HeCKOJBKHX peK, Hanpumep
ABYX, IPHMEDHO OAMHAKOBOrO pasmepa, o0beM BOAB HA YHaCTKe MO-
CUHTBIBAETCA N0 opmyJe

Sy = 0,Q) + 5:Q + b3Qs,

rae Qi Q: Qs— pacxoa BOAB COOTBETCTBEHHO B BEPXHUX CTBOpax
TNIPHTOKOB H B HHXKHEM 3aMBIKaiolieM ctBope, M%/c; KosdduumHeHTH
by, ba, by A% KaXKA0ro TAKOro yyactka SBAAIOTCS KOHCTAHTAMM, OIl-
pPeleIieMEIMH H3 BHIpaKeHHi

(3.60)

by=1j 4153 — by; (3.61)
by=1j5 4143 — bg; (3.62)
by = =5+ [ + 1) -+ (12 + 119 £, 6ey

TAE Tj1, Tyz, Tj3—BPeMs J0Geranuss Ha COOTBETCTBYIOUMX MOAYYACT-
Xax; f1 H fa— naomaan 6acceliHoB BepXHHX HOAYMaCTKOB,
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- TMpubankenHas OUEHKAa 3anmacoB BOJB B CpeiHell H Meakoil pyc-
OBOJl CCTH OCYILECTBAACTCA MO BBIPAKEHHIO

S,=(q/U)(c'F + D), (3.64)

7 — cpeinee apupMeTHUECKOE 3HAUEHHE MOJYJs CTOKa, BBIYHC-
AeMOro 10 HeGOJBLLINM PEnpeseHTaTHBHBIM peKaM-anajoraM; U —
eansis no Gacceitny ckopocth Teuenus; F—miomans scero  Gac-
fina; ¢’ n D — napamerpsl, UncaoBble 3HAYCHHST HX AJIS PA3IHYHBIX
POAHBIX 30H paBHAHHBIX pek aanbl P. A. Hexnxosckum B Tabany-
dopme. OpHEHTHPOBOUHO CpeAHsiA CKOPOCTb Teuenusi U MOMKET
b OlleHeHa KaKk cpeamee apupmernyeckoe u3 ckopocrefi U’ pek-
18J10rOB, OLlEHHBaeMbIX Mo dopmyJe

’ 0,25 ,0,33
T— 0\75\’Quauclcp, 840y

e Quaxe — CPEAHMIT MHOrOJETHHIT MaKCHMaJbHBI PacXoj BOABL, MpH-
HEMaeMblil o JaHubM HaGJIOAeHHH, AnGO NMPH HX OTCYTCTBHH — M0
AHaJIOTHH; v — MapaMerp, onpeieaseMelii 13 tabauns B 3aBHCHMOCTH
OT pPasMepoB TOMMBI H MOP(OJOrHYECKHX XapaKTepHCTHK  pycJaa;
dop, pay — CPEIHMIT MEXEHHBIH YKJOH BoAHON moBepxnoctH, %o.
- OGuuit 00beM 3anacoB BOAB B PYCJAOBOM CETH HA pPacueTHYIO Aaty
NpeaesseTcs CyMMHPOBAHHEM YACTHHIX OOHEMOB, HAXOAALIMXCH HA
YHacTKax KPYNHOM, Cpe/iHeii H MeJIKOi PyCaoBOfl ceTH.

Mamenenue 3anacoB BOAB B PYCJoBoil cucreme ASp onennBaercs
TIO BEIPaKeHHIO

(3.66)

riae Sp.x M Sp n-— CyMMapHBe 3amachl BOAB BO BCeil pPYCJa0Boil cerH
TBETCTBEHHO HA KOHEL M Haualo pacueTHoro Hurepsana. Ob6mem
/CJIOBOTO HaKOMJeHHs (pacxofoBanusi) mnpeoGpasyercs B CPeaHuii
1o Gaccefiny cJoil.

- Meroanka HexuxoBckoro HCNoJib3yercs s OUCHKH H3IMeHeHHi
NacoB BOABI B PYCJOBOIH ceTH 6acceiHOB, NJOIIaAb KOTOPHX Ipe-
waer 5000 xm? as BoXocGOPOB € MEHbHICH MNJOLIAALIO H3MCHEe-
€ 3aMacoB BOJAbI B PYCJOBOMH CETH HE OLEHHBAETCH.

PaccMoTpennbie BHAB H3MEHEHHH 3amacoB BOJAB HA TOBEPXHOCTH
Horo Gacceiina npu mepecuere HX 00BEMOB B MUJJHMETPhI CJIOf,
ECEHHOTO KO Beelt miaouiaan GacceliHa, OOHIYHO KOJHYECTBEHHO
eaukl. Mckaiouenne cocTaBafioT JHIIb OTAEJIbHEIE MEepHOAbl, Ha-
TpUMEp, NEepPHOALI MOAbEMA U CNafa MOJOBO/AbA H MABOAKOB.

(3.65)

ASp . Sp. Sl sp. "

3.4.2. Uamenenne 3anacos BOJIbI B CHEXXHOM NOKpOBe

- Ouenka M3MeHEHHII 3aMacoB BOJALI B CHere H JeAsHON KOpKe Ha
MBE HJIH B CJI0€ CHera, HAaChIIEeHHOM BOJAOH, IPOH3BOJAUTCA MO JlaH-
BIM Jlapama@THO-MapLIPYTHEIX CHErOMEPHBIX CBHEMOK. ITH CHEMKH

BOAATCH B nacrosuee speMs B YIKC [26] wa tunuunex jas
YKAWUIEH MECTHOCTH MapuipyTax, pacrnoJoKeHHBX NPHMEPHO
JHOMEepHO B GaccefiHe peKkH C yueToM XapakTepHbX Janiwaprabix
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ocobennocreil MecTHoCTH. JinHa MapUIPYTOB B I0Je — 2 KM, BJlecy —
1 kM, Gaakax u oBparax — 0,5 kM.

3anac Boabl B cHere Sg (MM) B «TOYKE H3MEPEHHA», MO KOTOPOI,
coraacuo I1. T1. Kyssmuny [83], nonumaercs ojnopoAHas mioulaaka
HeGOLUIOro pa3mMepa € PaBHOMEDHBIM 3aJieraHHeM CHEXHOro mo-
KPOBa, ONpPEAeAeTCs N0 BHIPAKEHHIO

Se= 10hp, (3.67)

rie h — BHICOTA CHEra, cM; @ — €ro MJIOTHOCTb, r/em®.
BBICOTAa CHEXKHOTO TOKPOBA H3MEpAETCS CHEroMEepHOH  pefiKoi.
IT10THOCTH CHEra pacCHHTHIBACTCS MO (opMyJe

p == m/(50h), (3.68)

rae m—macca npoGbl CHera, B3ATOH MJIOTHOMEPOM NVIOWAABIO OC-
HoBauus 50 cMm?, r.

3anac BOAB B JEASHON KOPKE HJH B CJIOE CHEra, HachlUEHHOM
BOJLOM, ONPEAEaSETCs M0 BhPaXKEHHIO

S;==8h,, (3.69)

rae hy — cpefusisi TOJAUHHA JCAAHOH KOPKH (cHera ¢ BOJOM), MM.

Pacyer cyMMapHBIX 3amacoB BOABL B  CHEre, JIGAAHOH KODKe,

4 TakMKe TaJoil BOABl HA MOYBE AJS KaxAOH CTaHUHH MPOH3BOAHTCH
no Qopmyie

S =Sif, + Sof2 + Safs, (3.70)

rae fi, f2 fa— OTHOCHTENbHBIC MUIONIAAH, 3AHATbIC COOTBOTCTBEHHO
noseM, JecoM, oBparaMu H GajiKaMu B 4acTH IVIOLLALH sogocGopa,
TaroTeomelt K ganHoil cranumuu; Si, Sz, S3— cymMMapHbie CJOH BOABI
B CHere, JeAsHON KOpKE H TaJoff BOABI Ha TOYBE COOTBETCTBEHHO
B nouJe, jgecy, 6ajKax H oBparax, MM.

Ilas seero Gaccefina oGuiuit 3amac BOAB B CcHere, JIEASHOH KOpke
1 TaJoil BOJABI HA MOYBE PACCYHTHIBAGTCH METOAOM CPEAHEro B3BELIEH-
HOTO W3 3aMACOB HA OTACHbHBIX €ro HacTAX ¢ yuyeToM HX mJoumanei
B obued miomanu Gacceiina.

MaMeneHne 3anacoB BOJLL B CHEre, JeAsHON KOPKE H TaJloi BOALI
Ha mouse B noJe, Jecy, Gajkax u oBparax Onpeaesercs rno pasHo-
CTH MX CpefHHX mo GacceftHy 3HAUYCHHi HA KOHEL Sk W Ha Hauano Sy
PACYETHOrO MEPHO/A MO BHIPAKEHHIO

Asc=sc.x—sc. " (3°7l)

B 1964—1965 rr. 'TH npoBojn/iHCh CEUHaJbHbe HCCAEI0BAHHA
¢ 1eJbI0 YCOBEPILICHCTBOBAHHS METOAMKH H3MEpEHHH 3anacoB BOLI
B CHere, JeAsHON KOpKe H TaJjoft BOAB Ha moupe. Bbuin  BHIMOMHEHb
CILIOMIHbIE TJOMALNBE | JaHAwapTHO-MapUIPYTHHIE CHErOCHEMKIL,
onpejiesienbl 3anachl BOABl B CHere MO TPEYrOJbHLIM MapuipyTam
B NOJIE H NapajienbHbIM JHHHAM B Jjecy. PeayabTaThl STHX HCCA€E0-
BAHHI NMOKA3a/H, YTO 3HAYCHHS 3aMAcoB BOAbL B CHEre, MoJyyaemble
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OCHOBANHH MPOH3BOACTBA CIJOWHBIX H_JaHAIIa(THO-MapLIPYTHBIX
CHEroCHeMOK, GIHIKH MEKIY coboit [26, 125].
~ 3anackl BOAbI B CHere, H3MEpeHHbIC HA TPEYroJbHBIX Mapupyrax
B foJie W MapasLIeJbHBIX JHHHAX B Jecy MOX KPOHaMH JepeBbes, OKa-
amich sanmkennsiMi Ha 5—10 % no cpaBHeHHIO ¢ HX SHAUCHHAMH,
OUEHEHHBIMH MO JIAHHLIM CIVIOUIHbIX cnerochemox. Ha ocnosanuu
9THX HCCJAENOBAHH HA CeTH crapnnit YITKC aas oueHkn 3anacos
BOALI B CHEXKHOM TOKpOBe OBl PEKOMEHA0BaH METOA Janamadrao-
‘CHEeroMepHbIX CheMOK.
~ JI. K. Bepunuuna [26] nposera mccieioBaHus OIHOPOJHOCTH
JaHNBIX TIO 3anacaM BOAB B CHere, NOJYYEHHBIX 0 M mocie BHEApe-
unst na cetw HoBofi Meroiaukn. Okasasoch, YTO B CEBEPHBIX paioHax
OAHOPOHOCTH AAHHBIX MO 3anacaM BOMbL B CHere B CBASH C BHEJLpe-
JiHeM HOBOHl MEeTOAMKH He HapyuHiaach. Ias 1oxubix pafionos *ETC
"Bepumnnna pexoMenjyer BBOAHTb NONPABKH B H3MEPEHH: 3a npou-
Jible TOjIBl LISt COXPaHeHHs! OHOPOAHOCTH PALOB.
B nocieanne roapl Gbiiy MpOBeAeHbl OOWIHPHBIE  HCC/ACAOBAHHA
s 1eJbl0 pa3paGOTKH METOla OUEHKH 3anacoB BOJBL B CHEre, OCHO-
HHOTO Ha H3MEpPeHHH ocaabueHisi CHeXHLIM MOKPOBOM M BOJION,
jAepiauefics B MOBEPXHOCTHOM €J10€ TMOYBHI, E€CTECTBEHHOTO ramma-
ayuennss 3eman [51, 126]. Ana/ju3 NOJYYEHHBIX pe3yJbTaToB
Ka3aJ, uTO cJydaiiible PAacXOXeHusl MEXKLy OJAHOBPEMEHHBIMH ca-
 MOJIETHBIMH TaMMa-CheMKaMH CHEXKHOrO TOKpoBa H HA3eMHBIMH KOHT-
POMBHBIMH CHErOCHEMKAMH XapaKTepH3YIOTCA cpeaneit KBajaparHue-
cKkoit norpemnocTbio 8—12 MM. C yuyetoM CcpeiHei KBaApaTHUYECKOT
MOTPELIHOCTH CAMHX KOHTPOJIbHBIX CHErOChEMOK (6—7 mm) cpeauss
| KBaapaTHyecKas TOTPEIIHOCTh OAHOKPATHBIX CcaMOJIeTHBIX CHEroche-
MOK cocTaBuT 9—14 MMm.
~ OcHOBHBIMH TIPHUHHAMH PACXOMK/ACHHIT NMOJYYEHHBIX JAHHBIX B
JIA0TCH
~a) pesyabTarthl CaMOJIETHBIX H3MEepeHHi  OTpaxaloT H3MEHEeHHE
Baarosanaca B BepXHeM cJoe NOYBb B NMEPHOL OT AaThl CLEMKH Ha-
YaJBHOTO YPOBHSI TamMMa-noJs (ocenp) 10 AaThl COGCTBEHHO CHEro-
cheMok (3uma). ITo H3MEHEHHe NIPOHCXOANT TVIABHBIM ofpazoM 3a
CueT CX0a BPEMEHHOTO CHEXKHOro NOKpOBa B MEPHOL €ro YCTAHOB-
JIeHHS W OTTeneei;
AMOJIeTHAS TAMMa-CheMKa MO’ CPaBHEHHIO ¢ HA3CMHBIMH W3-
‘MepennsiMu GoJiee NOAHO YUHTHIBAET 3anachl BOAB B ciere npu 60Jb-
JUOji HepaBHOMEPHOCTH €ro 3ajeraHid, a TAKKE 3anacsl BOABI B Jie-
AHON KOpKe H CKOTJIeHHs Tauoi 1 saMmepalienl BOAbl B MOHHKEHHbIX
“hopmax peapeda H B caOe NOBEPXHOCTHOTO 3ajlepRanis;
B) pasmas CTeneHb yuera NpH HA3eMHBIX H CaMOJIeTHHIX CheMKaX
3 cTenHbIX paftoHax 3anacos BOAbl B CHere B GaJikax W oBparax.
’l Onuny 13 GGEKTHBHBIX NyTell  HCKIOYEHH5 CHCTEMATHYECKHX
norpemHocTeli ONpeienenHs BJaro3anacos B CHere npH CaMOJETHBIX
| CHErocbeMKax, No MHEHHIO YYaCTHHKOB skcnepumentos [51, 126],
SBASETCA TPOH3BOJCTBO  JOMOJHHTEAbHBIX H3MEPEHHI  BJIAXKHOCTH
Hous W BJarosanaca B cJoe NMOBEPXHOCTHOTO 3ajepiKanHi B MOMEHT
perucTpalun HauadbHbIX ypoBHeil ramMa-nojs H npH CHErochemKax.
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CamoseTible raMMa-ChLeMKH CHEKHOrO NOKpPOBA B HACTOAUIEE
BpeMs Bce 0oJiee HIHPOKO NMPHMEHSIOTCH B pafioHax ¢  YCTOfUHBBIM
CHEZKHBIM NOKPOBOM H HCIOJAB3YIOTCS MPH BBITYCKE NMPOFHO3OB MOJO-
BOAbS. BHeapenue e ANCTAHIHOHHOrO CaMOJETHOIO raMMa-Meroja
OUEHKH 3aMacoB BOABI B CHEKHOM MOKPOBE B MPAKTHKY BOAHOGAJaH-
COBBIX HCCJGAOBAHMIl NMOKA BCTpEYACT H3BECTHBIE TPYAHOCTH BBHAY
TOrO, 4TO CHeMKH MPOH3BOASITCA JIHIIL B MEPHOA MAKCHMAJIbHBIX CHe-
r03anacos.

ITorpewnocty onpesenenns cpeannx no Gacceifiny suauenuii sama-
COB BOABL B CHEre mo AaHHbIM Ha3eMHbIX HaOJIOACHUIT 3aBHCHT OT:

1) TOYHOCTH M3MepeHHS BBICOTHI H NJOTHOCTH CHEKHOTO MOKPOBA,
TOJUHHB JIEATHOH KOPKH H €05 TaNO# BOABI HA MOBEPXHOCTH MOYBHI
Ha Mapupyrax;

2) MJOTHOCTH CHErOMEPHON CeTH;

3) penpeseHTaTHBHOCTH BHIOPAHHBIX JAHAWA(GTHLIX
na sojsocGope;

4) MeTOAMKH pacueTa CpejHero samnaca BoAbl B Gacceilie,

B. JI. Komapos [73] nokasas, uto aas OGLEKTHBHOl OUCHKHK
CPejHero 3maueHus 3anacos BOALI B cHere B GOJbIUHX pedHbIx Gac-
ceiiHax Heo0XOAHMO HMETh MJIOTHOCThH CHEFOMEPHOi CeTH mopsAKa
3—6 Thic. kM? Ha omHy craHumio, B JjiecHBIX pafionax CHEXKHBI 110-
KpOB 3aJjieraer Gojiee paBHOMEPHO, MO3ITOMY IMIOTHOCTH CTaHIHIL
MOKHO NpHHHMATL MeHbuwed (8—10 Toic. KM? HA OAHY CTAHUHMIO).
Hcxofst W3 STHX KPHTEPHEB, MOXKHO CYHTATH, 4TO IVIOTHOCTH CHEro-
mepHoit cern na teppuropun ETC Bnoame gocratouna AJst OUEHKH
CPEIHEro SHaYeHHs 3aMacoB BOJAB B CHere.

HanGosee mosmbie neeaen0BaHus 1Mo OUEHKE TOMHOCTH ONpejeie-
HHUSl CPEAHEro 3HAYEHHs 3anacoB BO/ALI B CHEre Ha IVIOMIAAAX PedHbIX
Gacceitnos seinoJens Bepununnoit [26]. Ona nenoas3osana o6uInp-
HBlE NaHHLIE CHErOMEpPHBIX CHEMOK, MPOBeAeHHBIX Ha BoAocGopax
B pasauuubx pattonax CCCP,

Onpenenenne norpemHocTell pacyera 3amacoB BOAB B CHEKHOM
NOKPOBE €0 NMPOH3BOAHIIOCH C MOMOIILIO CJEAYIOUIHX METOAOB:

1) paspekenus uucjia MapWIPYyTOB Ha TEPPHTOPHAX CHErOCHEMOK:

2) HEHOPMHPOBAHHBIX CTPYKTYPHBIX DYHKUHA MOJAA 3aNACOB BOAB
B cHere;

3) KOppeasUHOHHBIX (DYHKUHII MOJS 9THX 3aMacoB.

B pesyabrate ananusa moJyyeHHBIX AaHHbX Bepumuuua npmumia
K CJEYIOIHM BEIBOAAM:

1) Aas noseBBIX M JECHBIX YYACTKOB PedHBIX GaccefiHoB ommuGKH
pacuera 3anacoB BOALL B CHere Ha IJIONIAjH, ONPEAE]CHHBIE yKa3an-
HBIMH METOJAaMH, NPHMEPHO OAHHAKOBEL:

2) ua Esponeitckoit Tepputopun CCCP, rae mioTHOCTH ceTH
OKOJIO ojaHOH cranuun Ha 1000 k™% aasi GacceifHOB MJIOLLAALIO
10000 kM* u Gosee OWHOKH B ONpeAEJNeHHH CPEAHEr0 SHAYCHHS
3alacoB BOJALI B CHEre /i YYacTKOB MOJS H Jeca KoJebJioTes oT
2107 %.

Jas cern nyukroB waGaionenuii na Asuarckoir Teppuropun CCCP
CpeAHHe KBaaparnyeckue omHGKH OMpeleneHHsi 3aMacoB BOJLI B CHEre

88

MapiupyTos

T jocturath 20 %, a uHorga u Godee aaa maouianeli Menee
000 kM2

‘H3menenne 3anacoB BOAB B CHere XapakTepHayercs
fueutlu;mocrblo BO BpEeMEHH, 0 ueM
6a. 11. )

6GOabILOM
CBHJETCALCTBYIOT  JaHHBIE

TaGauua 11

Kosdduunenr sapuawnn C, n3menennii 3anacos BOJbl B CHEre B OTACALHBIX
peunnix Gaccelinax

Pexa — nynkr X X1 XI 1 11 1 v v
pCeHLeBKa — ¢, SIKOB- - 1,51 | 0,68 | 1,09 0,50 (1,18 0,72 | —
Ka
Iys — 1. Becosen 2,64 | 0,75| 0,65 | 0,82 | 0,41 (0,61 |0,19| 1,08
Bsitka —r. Kipos 1,25 | 0,46 | 0,46 [ 0,67 | 0,28 | 5,85 | 0,12 | 3,0
‘Hepemman —r. Hosoue- | 1,98 | 2,566 | 0,64 | 0,78 | 0,45 | 1,59 | 0,75 | —
EMILAHCK
lnectp —r. Benaepn 3,16 | 5,60 | 2,85 | 3,729,385 (0,94 | 1,65 | —
pepekuft  Honew — - 1,90 | 1,59 | 1,25 (2,74 [ 2,39 | 1,36 | —
r. Jlucuuanck
uroga — c¢. Aramanoeka | 2,83 | 0,62 | 0,74 | 0,72 | 0,52 | 0,72 | 0,44 | 2,83

B paGore [102] ma npumepe orpamuueHHoro umcaa GacceiHOB
MPEANpPHHATA TIONBITKA OUEHKH MOrPeliHoCTeli onpejaeseHns H3MeHe-
‘HHIi 3anacoB BOABL B CHEre 3a HeKOTOpble Mecsubl. CyLIHOCTH MeTo-
JUKH OUEHKH OMIHGOK 3aKJi04ajach B CJEAYIOLIEM: OTJAEIbHO Ha

JIHCH 3anachl BOAK B CHEre JVIsi Jieca H NOJA ¢ HCNOJb3oBaHueM (op-
‘Myast (7.5). 3areM no AaHHBLIM O 3amacax BOAbl B CHEre Ha OTHE]b-
BIX y4acTKax GaccefiHa METOAOM CPEIHEro B3BELIEHHOrO pPacCUHThbi-
‘BaJliCh Cpe/iHHe 3HAYeHHs 3anacoB BOJALL B CHere aas BogocGopa
‘B ueqom. ITo pasmocTn sHavenuil 9THX 3anacoB Ha KOHEN M Hayajo
 Mecsilla PacCUMTHIBAJIHCh «3TAJIOHHBIE» H3MEHEHHSl 3anacoB BOJBI
B cHere aas GaccefiHa. DTH 9TaJOHHBIE 3HAYEHHS COMOCTABJSJNCH
'C aHAJOTHYHBIMH JaHHBIMH, noayueHHbiMH B YT'KC. ITo pasuocrn
' YKasaHHBIX JaHHBIX ONpeAeANOCh NPHOJMMKEHHOE 3nauenne (mops-
MOK) omnGOK paccMaTpPHBAaeMOro aJeMenTa Gajanca.

. Pesysbrathl BHIMOJHEHHBIX HCCJEAOBAHHI NMOKA3aJdH, 4TO OTHOCH-
 TeJIbHbIE 3HAUeHHs OWNGOK onpeie/eHHs H3MEHEHHH 3anacoB BOJBI
‘B cnere B 1,5—2 pasa, a uuoraa u GoJee npeswblIaloT owWHOKH onpe-
 AleJIeHHsi 0CafKoB.

3.4.3. Mamenenne 3anacos BIAry B NOYBOrPyHTAX
30HbI a9pauHn

B Kkaxablii MOMEHT BPEMEHH B TOYBE COAEPIKHTCH ONpeaeeHHOe

KOJIHUECTBO BJIArH, KOTOPOE XaPAKTEPH3YeT ee BJIaKHOCTb, Ilocaen-
A (hopMuUDPYeTCst MOJL BAHSHHEM MHOTHX (akTopOB:

5. .a? HHOHIBTPAUKN B MOYBY aTMOC(EPHBIX 0CALKOB;



6) noabeMa N0 Kanw/a/asipaM B MOYBY FPYHTOBBIX BOJL;

B) COpPOUHOHHBIX M KanHJJAPHBIX SIBJACHUIH, 00YCJOBJIHBAIOUIHX
BOAOYEPIKHBAIONLYI0O  CMOCOGHOCTb NOUBHLL  H  nepepacnpefecHne
BJATH B Heit;

r) HCnmapeHHsi BOABI H3 MOYBLL H AD.

HauGosiee pacnpocTpaHCHHBIM METOAOM ONpeAeeHust BAaXKHOCTH
NOYBOFPYHTOB ABJASETCS TEPMOCTATHO-BECOBOM. ITOT METOA, KAK H3-
BECTHO, OCHOBaH Ha oTOOpe MPo6 NMOYBOTPYHTOB HA BJAXKHOCTL H3
CrelHatbHo NPoOYPEHHBIX CKBAXKHH H IOCAGAYIOUIEM HX B3BelIHBA-
HHN 0 H TocJe CYWKH B Tepmocrate. Buicymmusauie o0pasuoB 10
NOCTOSHHOTO Beca IpOM3BOAMTCS npu  Temmepatype 100—105°C.
Onpesenennas yKasaHHLIM CMOCOGOM BJIAXKHOCTb MOYBBI OGBLIYHO Bbi-
pakaercsi B MpOLEHTAax oT Beca cyxoil mousnt. Jlis mnepesoaa ee
B MHJUTHMETPBI C/I0SL BOABI HCMOJL3YETCA Caeiyioliee COOTHOMEHHE:

M = 0,1pyihy, (3.72)

e P — BJAXKHOCTH MOYBOrpyHTa, %; Y1 — MIOTHOCTH MOYBOrPYHTA,
r/em®, k) — coioit MOYBOPPYHTA, VIS KOTOPOTO OINpPEACIAIOTCH 3anachl
BJIarH, CM.

TounocTh TEPMOCTATHO-BECOBOrO  METOJA OUEHKH  BJIAXHOCTH
NouBH, MO AaHHbIM nousoBexos [23], koaebuaercs okosao 1 %.

[TOMHMO TEPMOCTATHO-BECOBOTO METOAA H3BECTHBI TaKiKe H JApy-
PHE MCTOABI CYIIKH: XHMHUYECKHE (rOpAuHit M XOJOLHBI CIHPTOBBIE,
KapOuAHBI H AP.), CYUIKa MOYBBI B HH(PPAKPACHOM CIEKTPE, JCKT-
PHUECKOH CYUIKH, MHKHOMETPHYECKH M Ap. DTH METOAb MoAPOGHO
onHcanbl B CnenHaabHofl autepatype [23, 108].

B Hacrosiiee Bpems IS ONPEAeJEHHs BJAAKHOCTH Bee OoJee -
POKO NPUMEHSIOTCA TEH3HOMETPHYECKHIT, SJEKTPHUCCKHH H paaHoak-
THBHBIE METOAb, NO3BOJSIOUIHE TPOH3BOAHTL H3MEpeHHs Henocpen-
CTBEHHO B noJie, He npuberasi k cymke o6pasuos. HauGoabuwee pac-
npocTpakene noayunan neiirponnsie Baarovepst HHUB-1 n HUB-2.
[Mpununn AeficTBus THX MpHGOPOB OCHOBAH Ha OGJYYCHHH TOYBHI
GLICTPHIMH HEATPOHAMH H MPEBpAlleHHs HX B pesyJibraTe B3auMolei-
CTBHSI C S/JEMEHTAMH MOYBBI B MEMJICHHbE (TEenjIoBble) HEeHTPOHBI.

3HaueHne BJAAXKHOCTH MOYBBI ONPEACAeTCs MO KaaHOPOBOYHOMY
rpadHKy 3aBHCHMOCTH CKOPOCTH CUETa TEMJIOBBIX (HJH HAATENJOBBLIX
HeAITPOHOB) OT 0OBeMHoit BaaxHoctn nousst. Mo aannem B. B. Po-
roukoro [107], TouHOCTH OMpeAeNeHHst BJAAKHOCTH BO Beeft  ToJjue
30HbI a3paluH HEATPOHHBIMH BJiaromepamu cocrasaser 2 %, 4o OT-
KPHIBAGT 3HAUHTEJbHbIE MEPCHeKTHBE HX MPAKTHYECKOrO MPHMEHEHHS,

Ouenky 3amacoB BJAarH NMpH BOAHOOAJAHCOBBIX HCCJAEAOBAHMAX
PeKOMEeH/yeTesi NPOH3BOMHTEL BO BCEil TOJIILE MOYBOIPYHTOB A0 yPOBHS
rPYHTOBBIX BOA, a B cJyuae ray6oKoro ero 3ajeradis —B ToJlule
IOYBOTPYHTOB MOLHOCTBIO He Menee 4 m. Heyuer samacos saariBo
BCCHl TOJME NMOYBOPPYHTOB 30HBI a9palHH MONKET MPHUBOAHThL, 0CO-
GeHHO B MepexojHble MepHOAbl, K GOJbLIHM 3HAYCHHAM HEBS30K BOA-
Horo Gasamca peunbix Gacceiinos. Ojuako H3-3a TpyaHOCTeil ompe-
JMeJeHHsl LAaHHOTO 3JEMEeHTa TEPMOCTATHO-BECOBLIM METOAOM 3anachl
BJarn B nousorpyHrtax GacceiiHa 4acTo OUEHHBAIOTCA B €ro BEPXHEM
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I0JYTOPAaMETPOBOM, METPOBOM H Jaxke moaymerposom caoax [93].
910, KOHEUHO, HE HCKJOUaeT HEOGXOAHMOCTH PAaCCMOTPEHHA NMPH Je-
TaqbHBIX HMCCIENOBAHHAX JAHHAMHKH BJAarosanacos nousbl Bo  Beefl
TOJILE 30HbLI a3paluH,

JIas OUEHKH SamacoB BJAry B BePXHEM METPOBOM CJIOe MOYBbL
‘B peunoM OacceilHe 0OLIYHO HCNOJBL3YIOTCH Pe3yJbTaThl HX H3MEPCeHH
Ha arpoMeTeopoJOrHYeCKHX H BOJAHOOAJAHCOBHIX CTAHUHUAX, PACNONO-
JKeHHBIX Ha BojocOope, a uHorga u BOJu3u ero. [lpu nanmunn gan-
HBIX JIeKajHbIX H3MepeHuil BJAaKHOCTH NOYBH cpejnee ee 3nauenne M
3a MecsYHbI HHTEpBAJ BpeMEHH B NyHKTe HAGJIOAEHH: ONpele/sercs
1O BbIPAKEHHIO

M= (M, + M+ My + M,)/4, (3.73)
rae M;, M;, M;— 3naueHHsi BJarH COOTBETCTBEHHO Ha Hawano 1, 2
1 3-ii nmekan; M;— 3HaueHHs 3amaca BJarH Ha KOHell 3-it  AeKajbl
(Ha HauaJo CJaeAyIONero Mecaua).

[Ipn oTCyTCTBHH JAaHHBIX AeKAJAHBIX HAGJIOACHHH 3a BJIAXKHOCTHIO
TOYBLI cpeiHee 3HaueHHe M 3a MeCAuHbBI HHTEPBaJ BPeMEHH oOrpe-
JeNACTCA METOAOM CpeaHero apH(MEeTHYECKOro MO JAaHHbIM 3HAYEHHH
'BJIAXKHOCTH TOYBBI HA4 HayaJo H KOHEIl PacyeTHOro HHTEpBaJa.

B suMHHE Mecslnl 34anackl BJArd B MoYBe, 3a HCK/IOYEHHEM TNO-
CTOSTHHBIX BOAHOGAJAHCOBBIX YYACTKOB, Ha arpoMeTeopoJsIOrHYeCcKHX
CTaHUHAX He H3Mepsiorcs. B 310 Bpems samachl BJarH B nouse oue-
HHBAIOTCS 1O HHTEPHOJALHH OT KOHEUHBIX OCEHHHX 3HAUEGHHIT 0 3Ha-
YeHHil, H3MEpPeHHLIX Ha HaYaJ0 BecenHero cHerotasuus. CoBepUICHHO
' OYEBMHO, YTO C NOMOLIBIO HHTEPNOJAAUHH MOFYT OBITh MOJYYEHDI
JHIIb BecbMa NpuOJHXKEHHbIE 3HAYCHHA 3aMacoB BJard B mouse.
~ Hamenenne 3anacoB Bjarg B BEpXHEM METPOBOM CJO€ MOYBOFPYH-
TOB 3a pacueTHbi MHTepPBAJ BPeMEHH sl KakIoro yyactka arpo-
METCTAHIHK onpejeasercs no Gopmye

AM =My — M, (3.74)

‘HHE TPOH3BOHTCSA MO THIIAM ITOYB.

~ C nomowmpsio dopmya (3.73) u (3.74) ouenuBaiorcs cpeanne 1o
“Gacceiiny 3HaueHHs 3anacoB BJArH B MOYBE H HX H3MEHEHHA KakKIpH
AJHUUN JaHHBIX HAOJIOJEHHI, TAK H NPH HX 3HAYEHHsX, PACCUHTAH-
HBIX B COOTBETCTBHH C IPHEMAaMH, ONHCAHHBIMH HHKE.

~ Jlas pacuera 3amacoB BjarH B GacceiiHe Ha KOHEW pacyeTHoro
‘neprosa M. M. Byasiko [21] Bnepsble npeaiokHa MeTO[ COBMECT-
Oro peuleHHs ypaBHeHHiI BOJHOTO M TeMnoBoro Gasancos. YkasaH-
Blif MeTOJ pacuera 3anacoB BJAarH B NOYBOrpyHrax GacceifiHa OmH-
B raase l.

MeToL COBMECTHOrO pelieHHsi YpaBHEHHil BOAHOTO H  TEMJIOBOTO
JIAHCOB /ISl pacueTa 3amacoB BJard B IMOYBE NMPH OTCYTCTBHH JAaH-
X HaOJIONeHHii 32 ee BJAaXKHOCTHIO JJIsi PeYHBIX 0acCeHHOB HCMOJb-
an B. T. Auapesnos [3], a Anst  CeJbCKOXO3ANHCTBEHHBIX —MOJIEH
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C. M. Xapuenxo [130]. AuapesHOBHIM NPEAJIOKEHO HECKOJbKO (op-
MyJ1 JUIS OMpeAe/IeHns 3amacoB BJArH B NOYBE HA HAYAJ0 H KOHEL
pacueTHoro uurepBaja, dTH (GOPMYJIBI HMEOT CJCAYIOUHA BHA:

My=[1/(1 +c)] M (1 —c) + P — E,—Y —AS, —AUL  (3.75)

My= M+ P — Eg—Y — ASy — AU; (3.76)
My=[1/(1 + )| [Mc(1 +¢,) — P+ E.+Y —AS, + AUL;  (3.77)
: My= My — P+ Eo+ Y + ASy+ AU. (3.78)

B Boipaxenuax (3.75)—(3.78) npuustel ob6oszunauenua: My, My —
NPOAYKTHBHAS BJAXKHOCTH NMOYBLI COOTBETCTBEHHO HA HAYAJ0 H KOHEI
pacueTHoro uurepsana; P -—ocaiku Ha MNOBePXHOCTH BoAocGOpa;
£y — 4acTh 0OCAJKOB, MEPEXBAYEHHBLIX PACTHTEJBHBIM MOKPOBOM, HC-
napuBUIasicss ¢ ero MoBepXHOCTH; Y — ctoK; ASy—cyMMa H3MeHeHmil
3anmacoB BOJABl B eMKOCTAIX NOBEPXHOCTHOH 30HLI GacceitHa: o3sepax,
BOJIOXPAHHJHILAX, PYCJOBOIl CeTH, Mpyaax, cHere H T. A.; AU — name-
HEHHE 3a11acoB MOJA3EMHBIX BOJI H 3anacoB BOAbl B 60soTax; ¢,= (Ey—
—FEy) [2M; — napamerp, onpeaensieMblit auis Bcero Oacceitna; Ep—
HenapaemMoctb; My — NPOAYKTHBHAS HAHMEHDLUIAA BJAArOEMKOCTh.

Dopmyaa (3.75) peficrButespna npu (M4 M) << 2M;. Tlpu
(My+ M) =2M; 3anacel BJarH B KOHIE PacYeTHOro NepHoaa cJje-
ayer ouenusath no ¢opmyae (3.76). Ilpu ussecrHom sHauenun My
H HeuspecTHoM My 3amac BJarm Ha HayaJo HMHTEPBAJa Ompeaensercs
no Qopmyne (3.77) npu (Mu+My) <2M;. Tlpn (My+ M) 2M;
3HAYEHHE 3aMacoB BJIAH B TNMOYBOTPYHTAX HA HAYaJo HHTepBaJa pac-
cunThiBaercs no gopmyse (3.78). IMocaepunii cayuait nabaiogaercs
qaile BCero B MepBLIT MECHI MOJOBOAbS, MAJs KOTOporo My MomKer
GbiTh npuHATo paBHbM M;, a M, onpexeneHo mo popmyae (3.78).

Pacyernasa cxema AuapesHoBa OT/HYaercss Ot cXembl Byawiko
GoJbuteit aeranusauuefi yYHTHIBAEMBIX KOMMOHEHTOB BojAHOro 6a-
Janca, B ykasaunom orHourennn omna GoJee npucnocobaena mias pac-
YETa 3aMacoB BJArH B MOYBE 3a KOPOTKHE HHTEpPBAJIbl BPEMEHH OT-
JeJIbHBIX JIeT.

Boaee Touno sanacul Biarim B MOYBOrPYHTAX HAa KOHEL PAaCYETHOro
HHTEpBajia MOryr ObiTh OLEHeHBI HAa OCHOBAHHHM COBMECTHOrO pelue-
HHA YpaBHeHus BOAHOro 6ajlaHca 30HBI aspauHu

Mx=Mu+i+Er_j—’Yn—En (3-79)

H DOPMYJIBI MO OUEHKE HCMAPEHHS H3 30HBI a3pal(iu
Ey=(Eo— Ey) (M, + MY/(2My), (3.80)

rae M, — u3MepenHbple 3anachl BJAard B 30HE aspaudi Ha HAYaJI0
pacueTHoOro HHTepBaJja; Y, — NOYBEHHO-TPYHTOBBII CTOK, onpejeJse-
Mblft pacusenennem ruaporpada no meroay Bopomkosa; E., Ep—

HCnapeHHe BJATH COOTBETCTBEHHO H3 30HBI aspauHH U ¢ 3epkana .

TPYHTOBBIX BOJA B 30HY aspanuu; i, j— o0beMbl HHPHIbTPAUHOHHBIX
BOJI, NMOCTYMAaoUHe COOTBETCTBEHHO B 30HY a’pauii H B BOAOHOCHbIE
CJIOH, JIDEHHpYEMBble peKoi.
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3nayenne My Npu 3TOM ONPEACNACTCH MO BHIPAKEHIIO

M Mn[QMI"‘ (Ey — En)] +2M/U+Er“‘/"‘yn)
T 2MI+ED"‘En %

(3.81)

~ 3naueHus 3aeMeHTOB Ep u j Moryr OhiTh ONpefeseHbl MeTOgaMH
C. ®. ApepbanoBa [1], A. B. Jle6enesa [30], B.. E. Bogorpeukoro
- [30], am6o ¢ wuCHoJb3OBAHHEM MeTORA HTepaumil, ONMHCAHHOrO
‘B rnase 8.

3.4.4, UameHenHe 3anacoB NOA3EMHbIX BOJ

~ Hsmenenne samacoB noazeMHslx Boi ASp B peunbix Gacceitnax sa
KOPOTKHE HHTEpBaJbl BpPEMEeHH Ompejie/siercs no AaHHbIM Habuaoae-
HHA 33 KoJMeGaHHAMH HX YPOBHEH B CKBaKHHAX H SHAUCHHAM KO3(-
¢punpenta v, INpn MOHMIKEHHH YDPOBHS NOA3EMHBIX BOX Mapamerp v
‘XapaxTepHayeT 3HaueHHe Kod(pdHuUHEHTa BOAOOTAAYH Vi, & MPH MOADb-
- €M@ — HEeOCTATOK HACHILEHHs MOYBOPPYHTOB Hal KamH/IISAPHON 30-
HOI V2,

Ouenky u3MeHEHHIt 3amacoB MOA3EMHBIX BOA HEOGXOAMMO MPOH3-
BOJAHUTL PasfeNbHO AN NMEpHOJOB NMoAbeMa M cnaga ypoBHa. [las
npuOMIKEHHON — OMEHKH  paccMaTpHBaemoro sJjementa Gasanca
'MOJXHO HCMOJB30BATH JAHHBIE M0 HEAOCTaTKAM HACHIUIEHHA TPH yCJI0-
BIY PABCHCTBA HX 3HAYEHHH KOI(PHUHEHTY BOJOOTLAYH.

M3avenenye 3anmacoB Mog3eMHBIX BOA IS (-TOTO  OAHOPOAHOTO
yyacTka peyHoro GacceifHa pacCYHTHIBACTCA MO YPAaBHEHHIO

AS,‘ == =V AH;, (382)

rae AH;— usMeHeHHe CPeAHero Ha Y4acTKe ypPOBHA IMOA3EMHBIX BOX,
- onpejenseMoe Mo pasHOCTH €ro 3HAYCHHI HAa KOHEH H HAayajo pac-
YeTHOro mepHoia. guaqeﬂue rJyOHHBl 3aJIeraHuA  CPEAHEro YpOBHS
TOJ3EMHBIX BOJA HA Y4acCTKe PACCUHTHIBACTCH METOAOM CPEAHEro
‘apH(pMETHYCCKOTO HJIH METOAOM MeAHaH.

~ Hepocratox HachllleHHs Vo ONPEACJSETCs MO Pa3HOCTH 3HAUYEHMH
TOMHON BJAArOeMKOCTH H €CTECTBEHHON BJAXKHOCTH MOPOA B  30HE
KosieGauust yposHeilt nomsemubix Boa [92]. Kosdduunenr sogoornaunu

TOJHOM M HAUMEHbIIEH BJaroeMKOCTell; AJf NecuaHblX NMOpPOA BMECTO
‘HAHMEHbIIeH HCIOABL3YIOT 3HAUEHHE MAaKCHMAJbBHON  MOJEKYJAspHOl
BJIATOEMKOCTH. 3HAYEHHS MapaMerpoB Vi H Va A BOA0COOPOB onpe-
JIeNIFIOTCS  ONMBITHBIM — IyTeM no o6pasuaMm Mopoa no AaHHbBIM Hab.io-
JEHNil 32 HX BJAXKHOCTBIO HAX BOJOHOCHBIM CJIOEM.

- Ilpu caomnctoM 3ajseranny Mopojx B 30He KoJebauuit ypoBHEH rnoj-
BEMHBIX BOJL 3HAYEHHE Vi ONpeIesAeTcs Mo BhIPaXKEeHHIO

i = i Z v dy, (3.83)

16 v; — Ko3(GHUMEHT BOAOOTAAYH OTAEABHBIX CJI0EB FOPHBIX MOPOX
JunHoi  dy; Ah — H3MeHeHHe YPOBHA BOJBIL, COOTBETCTBYIOLLEE
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V) /IS CYMECYaHbIX M CYIVIHHHCTBIX NMOPOA OLEHHBACTCH 0 PA3HOCTH




n
TOJILIHHE TOPOJA, PaBHON 121 di. Jlas peunoro GacceiiHa H3MEHEHHs
==

3a1acOB NOA3EMHBIX BOJ PacCUYHTHIBAIOTCA CMOCOGOM CpEAHEro B3pe-
IIEHHOTO € Y4YeTOM JO0JH NJIOMma/eii OTAEJNbHBIX YHacTKOB B 0O6LLeN
mjomans Gacceiina, it ycTONYHBOrO MEXKEHHOro mepHojaa HaMme-
HEHHE 3amacoB NMOJA3EMHLIX BOJ, a TakXKe cpejHee 3nauenne Koapdu-
IHEHTa BOAOOTAAYH MOXKET OBbITH ONpEIEJEeHO N0 IMIHPHUECKOI 3aBH-
CHMOCTH Pacxo/0B BOAbI B peKe OT YpPOBHEH IOASeMHBIX BOA B Gac-
ceitne [3, 77].

ITpn ManoM 3HaYeHHH HCMAPEHHS ¢

3epKaJia FPYHTOBHIX BOJ

(Er << Yr) cpeamee snauenwe napamerpa BoOAOOTAAuH vy Ajas  Gac-
ceilHa MOKeT GbITh paccuHTaHo no Qopmyae
vi=AQ/AH, (3.84)

rae AQ — n3MeHeHHe pacxoja BOAbI B 3aMLIKAIOLIEM CTBOPE PEKH,
06YCJI0BJICHHOE H3MEHEHHEM YPOBHS NOA3EMHBIX BOJ.

OGBIYHO THAPOrEOJOrHYECKHX CKBAXKHH sl HAOJIOJeHHH 3a Ko-
JiebanHeM ypoBHEH MoA3eMHBIX BOA Hexocratouno. Ilpu manom uncie
CKBAX{HH JUIsl OUEHKH paccMaTpHBaeMoro sJjemeHTa GajiaHca MOIKHO
HCIOJb30BaTh HaOJMIOJEHHs 3a YPOBHEM IOJA3EMHBIX BOJ B OOBIMHBIX
ObITOBBIX KOJMOAUAX. ITH HAOGJIOACHHS 1eeco06pasHo NpPOBOAHTH
B yTpenuee Bpems. :

ITpu orcyreTBHH AaHHBIX O KO(QHUHEHTAX BOAOOTAAYH TOPHBIX
NOpoj NpH pacyeTe BOAHLIX OaJaHCOB peuHbIX OacceiiHOB, COriacHo
Meroanyecknm ykasauusam [92], ncnoab3yior ux npuGJHIKEHHBIE 3HA-
yenus, pekomenayembie O. M. Kpecroeckum n H, H. Kanorosoi
[77). das oraenbHBIX FOPHBIX MOPOA CpeiHne 3HaueHHs Koshduumnen-
TOB BOJOOTAAYH NPUBEJAEHBE B MEKJAYHAPOIHOM pyKoBoacTse [93].

Jas oTAaeabHBIX CKJIOHOB Bojoc6opa M. B. Bounpuyn [32] pe-
KOMEH/lyeT npH pacyerax Kos(duuueHTa BOAOOTAAYH NPHHHMATH
€ro PaBHbIM HEJOCTATKY HACHIICHHS, OLCHEeHHOMY N0 JaHHBIM 00
ocajkax (Bojgooraaue H3 cHera) M KoneGaHMAX YPOBHS TIPYHTO-
BBIX BOJ,

B neproj ray6okoro aaJjieranusi PYHTOBBIX BOJ NPH OTCYTCTBHH
HX TIOTNOJIHEHHS ¥ HCMApEeHHs H3MEHEeHHe 3aMacoB NMOA3EMHBIX BOJ Ha
BO0C6Ope OLUEHHBACTCS MO COOTHOUICHHIO

—AS =Y,. (3.85)

Jl1a 3aMKHYTBIX PEYHBIX GacceifiHOB H3MEHEHHe 3amacoB TPYHTO-
BBIX BOJ B peuHoM Oacceiine AS; onpejensiercsi ClIeAyOLIHMHU 3Jje-
MEHTAMH: HCIApeHHeM C IOBEPXHOCTH TFPYHTOBBIX HOA Ep, CTOKOM
PPYHTOBHIX BOjJ Yy, HHOHIBTPAUHOHHBIM  NHTAHHEM IPYHTOBBIX
BOJ j.

Boabduynom [32] paspaGoranbl METOAHKH pacyera YKasaHHbLIX
9JIEMEHTOB, B 4aCTHOCTH, JJisi OLUEHKH HCMapeHHst ¢ sepKaja rpyH-
TOBBIX BOA Ep mM mcnoansoBana gopmyna C. @®. AsepbanoBa (cM.
raasy 3). AuapesinoB [3, 7] ansi 3aMKHYTHIX peunbix GacceiHOB npe-
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AOKHJ ONPEACATh Pe3yJAbTHPYIOILEe 3HAYEHHE BOJOOOMEHA 30HH
SpalHK ¢ TPYHTOBBIMH Bosamit (j — Er) B Buae

J— Ex=Y.+AS;. (3.86)
CpesiHee KBaJpaTHYECKOE OTKIOHEHHE 3HAYEHHH H3IMEHeHHii 3a-
MacoB MOJA3EMHBIX BOA B OacceffHe 3a KOPOTKHE HHTEPBaJbl BPEMEHH
OBIYHO NPEBBILIACT CpeAHee 3HAYEHHE PAaCCMaTPHBAEMOro 3JeMeHTa
ananca [16]. 1o 06CTOATENLCTBO yKas3biBaeT Ha GOJbILIYIO €ro H3-
€HYHBOCTH BO BPeMEHH W MO mJloulaad. 3HayeHHe H3MeHeHHH 3ana-
OB TPYHTOBHIX BOA B peyHoM OGacceiiHe BCJAEACTBHE HX OOJBLIHX
KoJebanuil, a TaKKe H3-3a MaJOro 4Hc/ia NyHKTOB HabJawojeHuit 3a
COPOTKHE HHTEPBAJ/bl BPEMEHH OT/AEJBHBIX JIET ONPEACNSACTCH CO 3Hd-
HTeJbHLIMH norpemHocTamMu. L rofoBoro HHTEpBajda BpeMEHH
paccmaTpuBaeMblii sjaemeHt Oanamca o6byHO He npespunaer 5%
CYMMBI OCAjIKOB, MO3TOMY TOrPEIIHOCTL €ro OlNpejesieHus Hecylle-
CTBEHHO CcKasbiBaeTcss Ha o6ulefl MOrpelHocTH pacyera BojHOro Oa-

B Gacceitnax, rje SHaA4YHTEJIBHOE PacmpocTpaHeHue uMeT 6onora,
1e00X0HMO OLEHHBATL H3MEHEHHe 3anacos Boabl B Goaorax. [lpu
annuNK AaHHBIX HAGJIOJCHHIT 3a YPOBHEM BOJALI H3MEHEHHE 3anacoB
B0/l B (G0J0TaX 3a pacyeTHBIl HHTEPBaJ BPEMCHH ONPEAIACTCs MO
COOTHOLICHHIO

‘ ASg=—10p; AH,, (3.87)
e |y — Koa(PUUHCHT BOAOOTAAYH TOJUIH MOYBOTPYHTOB, B KOTOPOf
a pacueTHLI HMHTEPBAJS MPOM3OIIO H3MCHEHHE YPOBHA OOJOTHBIX
on AH,. .

Coraacuo K. E. Usanosy [60], B. B. Pomanosy [108] n apyram

HecaenoBaTeaaM, sHauenne KosahdHUHEHTA BOAOOTAAUH CYULECTBEHHO
‘HaMenseTcs 1o riayoHHe. D10 OOBACHAETCS CHEUH(PHUSCKHMH BOAHO-
(hH3NYCCKHMH CBOMCTBAMH MOYBOrPYHTOB H  PE3KHM  YMEHBUICHHEM
koapuuuentTa BofooTAaun Topdha no Mepe yraleHHs OT MOBEPXHO-
‘etn Gosora. Hauboablupe 3HaueHns KoahhHUHEHTOB BOAOOTAAUH
TopdsiHoro caos 60J0T HAGMOAAIOTCA B BEPXHEM C/l0€ Topdsinoit 3a-
JIEXKH, TAK HA3BLIBAGMOM OUECe.
B npeneaax peunoro OaccefiHa MOryT HaXoAutbest Gojorta pas-
HYHOTO THMA: BEpXOBble, Mepexojnbie W HusHuubie. Mamenenne 3a-
NAcoB BOAB B 60JIOTAX B 3TOM CJyyae pPacCYMTHLIBACTCH METOMOM Cpei-
0 B3BEIICHHOTO 10 BBHIPAXKEHHIO

ASs = ASef + ASefa + ASesfs,

te ASgi, ASgs, ASps — CpPeiHHE H3MEHEHHs 3amacoB BOAbI B 6ojoTax
OTBETCTBEHHO BEpXOBOr0, TMEPEXOAHOr0 H HHU3HHHOrO THIMOB, OMNpe-
sembie no dopmyae (3.87); fi, f2, [fs— muoumann, 3anuMaembie
SaHHBIMI THRAMH GOJIOT B JOJSX OT BCeil mjouann Bojaoc6opa.

Jlast oneHKH H3MeHeHuit 3anacos BOJAL B 60J0TaxX MOryT ObITh HC-
30BaHbl MPEABAPHTENLHO MOCTPOCHHBIE IPAHKH 3aBHCHMOCTH 5THX
MEHEHHIl, OTHEeCeHHBX K mioiaau Gacceitna, ot xkojaeOanuit YpORHSI
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GosotHeix Box [77]. Tlpm HEAOCTATOYHOCTH JAaHHBIX HabaOACHU
B psjae cayuaeB MOryT OHITh HCMOJB30OBaHLl HpEABAPHTENBLHO MOCT-
PO€HHbIE MO HMMEBUIMMCH B NPOLIIOM AAHHBIM rpaduKH CBS3H COOT-
BETCTBEHHBIX YPOBHEH BOJABI B OJAHOTHNHBIX HJIH PasHOTHNMHLIX 60J0-
TaX M THNOBLIE 3HAYEHHSA NOCJOHHBIX KOI(GODHUHEHTOB BOAOOTAAYN
TopdsiHoi sanexn [77]. :

Has paitona Cesepo-3anaga ETC aaa npuGAHIKEHHON  OUEHKH
H3MEeHEHHH 3armacoB BOAbI B 00J0Tax MOryt ObITh HCNOJb30BaHbl 3a-
BUCHMOCTH KO3()(HIHEHTOB BOMAOOTAAYH H 3aNMacoB BOJBI B BEPXOBBIX
H HH3HHHBIX 6G0JIOTaX OT YPOBHA BOAB B HHX, OnyGJHKOBaHHBIC
O. H. Kpecrosckum, H. H. Kanorosoit u A. A. Kanorosey [77]. IIpu
HaJHYHH JaHHbIX HaOmioAeHHii 3a KoJeGanHAMH YpOBHeil BOJBIB Go-
JioTax owHOKH B pacyerax paccMaTpPHBAEMOro 3JeMeHTa BOJAHOrO
Ganauca, no pauueiMm [77], cocraBasior okoao 10 Y% suauenusi Hame-
Heuusi 3anacos GoaorHeix BoA. Ilpn HemocraTouHOCTH JaHHEIX HAGJIO-
JeHHil 3Havenne omwn60oK Bo3pacraer Ao 15—20 %. Ilpu orcyrcrBun
JAanHblX HaGaiogeHnil omnbka B HeyueTe AAHHOrO sJeMeHta OGasaHca
npu 3a6oJouennoctH Gacceitna no 40 % MoxKeT AOCTHraTh Mpexesib-
Horo sHavenus 20—25 mm. Pe3yibraThi BBHITOJHEHHBIX HCCAEAOBAHHIT
N0 COCTABJEHHIO BOAHBIX 6aJIaHCOB IOKA3BIBAIOT, YTO YYHTHIBATL H3-
MEHeHHsI 3anacoB BOAbl B Gojorax uesecoo6pasHo ajs Tex Oacceii-
HOB, JJ5i KOTOPBIX IVoumlanb BogocOopa, 3aHsATas 9THM  SJEMEHTOM
JapawadTa, cOCTaBAAET HE MeHee 5&; Bcell muomann BoxocGopa.
Ilpu Menpieit nuowany, 3anuMaeMol GoJotaMmu B Oacceiine, HaMe-
HEeHHEe 3aMacoB BOALI B HHX CJIELYeT YYHTHIBATH COBMECTHO ¢ H3MEHe-
HHEM 3a1acoB IPYHTOBLIX BOJ. :

Hapsizy ¢ paccMOTpeHHBIMH 9J€MEHTaMu 0o0liee H3MEeHeHHe 3amna-
COB BOJAB B peuHbIXx OaccefiHax BKJOYaeT B ce6si Tak Ha3blBaeMble
TpYAHOONpeneaseMble nepexoAsinne 3amackl BoAbl, OHH COCTOAT H3
M3MEHCHHI 3amacoB BOABI, COCPEAOTOUEHHBIX B  MHKPONOHHIKEHHAX
GacceliHa, B pacTHTEJbHOM IOKDPOBE, 3a/leP3KAaHHBIX HA PAaCTHTETBHOM
NIOKPOBE OCAAKOB, B TOJIIE 30HLI apPalHH, PaCnoJOKEHHON HHKe
BEPXHEro METPOBOro ¢J0s 10 3epKaJa TPYHTOBHIX BOJA, B FpyHTax
BOIOYNOPOB BOJOHOCHBIX CJIOEB.

CyMMapHoe 3HaueHHe MepexoifllHX 3amacoB BJAard Moxer GbTh
ONpPE]eJNeHO PACHeTHBIM INYTEM MO PAa3HOCTH OCAAKOB H CYMMBI BCEX
OCTaJbHBIX 3JeMeHTOB Gananca.

I'nasa 4

BOJHBIE BAJIAHCbI PABHHHHBIX PEYHbIX
BACCEMHOB CCCP

Meroa BopHoro GajsaHca Kak METOJ HAy4yHOro HCCAENAOBaHMHS
¢ AaBHHX TOp NMpHMeHsercs B ruapojorud. Paseurne 9r1oro BHAA
HCCJICIOBAHNIT COTIPOBOIKAANOCE Pa3paboTKOil H COBEPIIEHCTBOBAHHEM
METO/IOB OLEHKH OTAeJTbHLIX 9JeMeHTOB Boanoro Gananca (OcainxH,
cTOK, Hcnapenue) u Bcero Ganamca B uesoM. B mpomsom oGoGuienue
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AHOGAIAHCOBEIX HMCC/IEAOBARHN BHINOJIHANOCH HA YPOBHE TPEXUJeH:
o ypasnenus (1.2). Taxkoe oGoOuleHHe B H3BECTHON Mepe ObliO
YKACHHBIM, NOCKOJbKY JaHHble HENMOCPEACTBEHHEIX HabJIOAeHH Il
HOTHMH 3JeMeHTaMu GaJjanca OTCYTCTBOBaJH.

Jlo navasia 60-x roJoB HACTOSLIEro CTOJETHA JaBHEHWn{l sue-
BHT — aTMOC(epHble OCaJAKH — IPH COCTABJIGHHH BOAHLIX GanaHcos
UHBIX GACCeHHOB OLEHHBAJICSH HEAOCTATOYHO TOYHO H3-3a HaJIHUNA
HTEJbHBIX HHCTPYMEHTAJIbHBIX MOFpeIlHocTel HaMmepenns  (oco-
HHO B 3UMHHII W NepexofiHble OT SHMH K J€Ty H OT Jera K 3ume
proasl roga). Ilosromy umelommuecs B aurepatype [80, 88, 122]
2leHHA AaKe O CPeJHHX MHOTOJIETHHX TOJOBLIX BOAHBIX OajaHcax
IHHHBIX H TOPHBIX peuHbX GacCeHHOB Cieayer CUHTAThL YCTapeB-
u. Bonee Gau3Kkue K COBPEMEHHBIM TNpPEACTABJCHHAM JaHHBIE 10O
CPENHHM MHOTOJIETHHM 3HAYEHHSAM SJEMEHTOB BOAHOro GaaaHca peu-
gbIX GacceiiHOB mpHBejeHH B paGote [29].

B wacrosueit riiase H3JNAraioTcs METOAHYECKHE OCHOBBL  OLEHKH
JIHBIX GaJaHCOB PABHHHHBIX peYHBLIX GaccefiHOB 3a KOPOTKHE U
JAHHH MHOrOJIeTHHH TrOJ0BOH HHTEpPBaJbl BPEMEHH H NPHBOASTCS
AHHBIE O CTPYKTYpe BoAHOro GanaHca paja peuHblXx 6acceilnos.

4.1. METOJL COCTABJIEHHS BOIHBIX BAJIAHCOB PABHUHHBIX
PEYHBIX BACCEHHOB 3A PASJIHYHDBIE HHTEPBAJIbI BPEMEHH

~ Ypasnenns (1.40)—(1.41), paspaGoranusie I'TM aas ncnoasszo-
Baung B YIKC npu cocraBileHHH BOAHLIX GaJaHCOB peunblx Gacceii-
B 3a pasJiHYHble HHTEpBaJbl BPEMEHH, COCTABJAIOT OCHOBY Meto-
veckux ykasauuit [92]. Ounm Bowan Takke B Mexaynapoauoe
KoBoAcTBO [93] M pexkomMeHAOBaHH cTpaHaM — yuactHumam Mex-
AYHAPOAHON T'HAPOJOrHYECKOH MPOrpaMMbl )i PacueroB BOAHBIX Ga-
naHcoB peynblx Gacceiinos (pexu Hywnaii, Peifin u ap.). Ilomumo soi-
HoGasaHcoBbiX ypaBHenuit (1.40)—(1.41), cBasbiBalOUWHX BCE BHAbI
BOJ, pexomennauny I'TH Braovaror:

1) MeToaHKy BEIMHCJIEGHHS CpelHHX no Gacceiiny sHaueHuit aJje-
'MEHTOB BOJAHOro OanaHca;

~ 2) MeTOXMKY KOPPEKTHDPOBKH H3MEDEHHBIX B MNYHKTax HabJioje-
‘HIiT aTMoc(epHEIX 0CaNKOB;

3) TennoBOAHOOANAHCOBYIO METOAMKY OLEHKH HCnapenus ¢ peu-
‘Horo Gacceiina,

4) METOAMKY ONEHKH H3MEHEHHH 3amacoB BOAB B OTACALHBIX €M-
KocTsAx Gacceiina (osepax M BOJAOXpAaHHJHIUIAX, PYCJOBOH ceTH, rnouse,
"BOJOHOCHBIX CJIOAX H T. 1.).

- C mncnoassoBannem sthx Mmeroauk B YI'KC ouewnBaiotcs BoAmble
‘Oaniancel Gosee 100 peunnix GacceiHOB, HAXOAAIHUXCSH B PasJHUHBIX
NIPHPOAHBIX YCJOBHAX. PaccMOTPHM KPaTKO Te METOMHKH, KOTOpbie
HCNIONL30BAHBI ABTOPAMH NpH 0000LIEHHH H aHaJH3e BOAHBIX OasjaH-
COB peuHblx GacceliHoB.

- B kauectBe OCHOBHOrO cnocoGa OCDEAHEHHSI 10 TEPPHTOPHH 3Je-
MEHTOB BOAHOro GaJsaica, HaGJIONEHHS 32 KOTOPHIMH NPOH3BOASATCS
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B OTACJAbHBIX NyHKTaX BoAocGopa (OcCaiKk, HCMAPEHHE, 3anachl BAArd
B METPOBOM CJ0€ TMOYBbI, CHEro3anachl), MPUHATHL ABA BAPHAHTA Me-
TOAA CPEJHEro B3BEUICHHOTO:

1) ocpeiHenHe no JawAwapTHBIM yUacTKaM;

2) BLIYHC/GHHE CPEAHEro apHpMeTHYeCKoro.

Ocpeanenne SJCMEHTOB  BOAHOrO Gajanca B3BEUHMBANHEM 1O
AanadTHRM YYacTKaM BBIMOJHEHO C YYCTOM J0JH naouaielf 9THx
yuacTKoB B obuieft nuomaan Gacceitia (myTem Onpeiesenis BECOBLIX
koadpuunentos). Cpeanee 3HaueHHe IEMEHTa BOLHOrO Oanahca Ha
KayKAOM JAanAWA(THOM YyacTKe MPHHATO DABHBIM CpeaneMy apu-
MeTHUCCKOMY M3 HaGuiogenuit B oTAeabHbX mynkrax. Cpeanee mo
GaccefiHy 3HaueHHe 3JeMeHTa BoAHOro GaJjiaHca paBHO CyMME €ro
3HAYEHHl 110 YdacTKaM, YMHOMKEHHBIX Ha COOTBETCTBYIOLUHE BECOBBIC
kosduurentsl nuoutaan. Ilepsuiii BapHaHT OCPELHEHHS HCMOJbL3O-
BAJICA NpPH COCTABJICHHH BOAHBLIX GajaHCOB NO YPABHEHHIO (1.40) 3a
KaJeHaapubie U (asoBo-0AHOPOAHBIE HHTEPBAJbl BPEMCHIH, BKIOHAA
cJIyuaH, Korjia uMesaach peiakas Cerb MyHKTOB HaGIIOeHHIT.

Meron cpeanero apH(pMETHUECKOr0 HCMO/ABLIOBAJICA MpH  onpe-
JCACHHH 9JEMEHTOB BOAHBIX GajlaHCOB YacTHBIX BOAOCOOPOB KpyIl-
HBIX 6ACCEHHOB, HA KOTOPBIX HMEETCsi IycTas CeTh MYHKTOB HaOJIo-
Jenuit,

TIpH HAAHYHH BCXOJMJEHHOTO peabeda, a TakiKe VA FOPHBIX dac-
reil 6acceiiHOB MPH OCPE/HEHHH 3JEMEHTOB BOAHOrO GallaHca HCNoab-
3oBajHch rpadHYEcKHe 3aBHCHMOCTH 3STHX 3JEMEHTOB OT  BBICOTH
MECTHOCTH, MOCTPOCHHbIE ¢ YYETOM IKCNO3HIUHH CKJIOHOB.

MeToAnKa KOPPEKTHPOBKH H3MEPEHHBIX B NYHKTaX HaGmiofenHii
ocajKoMepaMu aTMoC(epHBIX OCALKOB MPEAyCMATPHBACT OLEHKY I0-
NpaBoKk Ha HELOYYeT HX MOA BJAHSHHEM BETPOBOrO (hakTopa, noTephb
WHAKOCTH Ha CMauyMBaHHUE Beapa ocajkomepa H HCMapeHHs H3 HEro
MeX1y CPOKaMH BbINAJeHHs OCAAKOB H H3MEpPEHHS. IToapo6HO 3TOT
Bonpoc paccMorpen B raase 3. Jlas onpeAedciis OCaAKOB HA BOAO
c6ope HCNOAL3OBaHbBl MaTepHaibl HaGIIONeHHH HE BCeX CTaHLHH H
10CTOB, 4 TeX, KOTOpble A0CTATOMHO XOPOUIO XdapaKTepH3YIOT BJHAHHE
peabeda MECTHOCTH Ha KOJAHYECTBO BBHINAAAIOWHX OCAAKOB.

Jlas Gacceftnos miowaasio a0 20000 kM* npi OnpereneHHi cpel-
Hero CJOsi OCAJKOB, Kak MPaBHJO, HCMOJbL30BAHBI BCE OCAAKOMEPHL
Jlas Gaccefinos miowaapio 20000 km? u Goaee, BKJII0YAIONIHX B ce6st
yacTHBIe BOXOCGOPHI, MHCJAO MYHKTOB HAGJIONEHHI MPHHHMAJIOCH HC-
X045l M3 YCJOBHA YBEJIHUCHHs STOrO UHCTA Ha OAMH MYHKT Ha Kax-
ape 2000 kM2 npHpameHns mIouLaxH.

Jlas ompejesieHisi HCNapeHHs ¢ MOBEPXHOCTH PEUHBIX GaccefiHoB
34 KOPOTKHE HHTCPBAJBI BPEMEHH TEINIOrO TMepHoda roia HCroah3o-
BaHbl JAaHHBC HAGJIOACHHI MO MOYBEHHLIM HCMAPHTEAM I'TH-500-100,
Gonotipim memaputeasm [TH-B-1000 w ausmverpoM, a Takme jAan-
Hble Ten06aNaHCcoBbIX HAOMIOACHHMIT.

TIpi OTCYTCTBHH AAHHBIX HAGMOXCHHI JAJA OUCHKH  HCMAPEHHH
HCTIOMIB30BAHB! TE PACUETHHIe METObI, KOTOpBle HanGoJee MPHMEHHMbL
B VCIOBHAX KOHKPETHBIX PEUHBX Gacceiinos. HaunGoJaee mHPOKO HC-
NOB30BANCH TEemoBOAHOGaNaHCOBBIT MeToA (cM. dopmyy (3.48)).
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[pn maamuuu Ha BOAOCGOPE CHEIKHOrO MOKPOBA HCMApeHue onpe-
reasaock no smnupuueckny dopumyaam I TT. Kyabmina [83]. B ne-
A necTporo Janamadra (depeposanne chera n OrOJIGHHO! TIOUBHI)
aHauenusl HCMAPERHs NPHPABHHBAJHCH K MCTAPAEMOCTH. IIpumepuoe
WHCJO NYHKTOB HAGJIOAEHHH, HCMOJNb3YEMBIX U1 OWEHKH HCHapeHus,
OMpeaesoch, HCXOAS H3 CAeLyOIHX co00paKeHui:

Taomaas Gaceedina,

S CERTROLOND

0 20000 21 000—60000 61000100000 Goaee 100 000
46 5—10 8—12 10—12 naoc oana
cTanuus  Ha  Kam-
ame 10000 xwm?
npHpaIenns mio-
anH

NyHKTOB

- Ouenxa nu3Menenuii 3amacoB BOAB B OTAGJBHBIX EMKOCTAX Gac-
ceftna (osepax, BOJAOXpaHHJHINAX, G0JOTaX, MOYBOrpyHTax W T, 1)

s

fpouaaeneua 110 pPasHoOCTH COOTBETCTBYIOLIHX 3HayeHuil sanacos Ha
Hayano 1 KOHel Mecsua. Meronuueckne OCHOBBI OHEHKH YKa3aHHBIX

aaeMenToB GajiaHCca NpHBE/ICHBI B IV1aBe 3.

4.2. BOJLHBIE BAJTAHCBI PABHHHHBIX PEYHbBIX BACCERHOB
3A KOPOTKHE MHTEPBAJIbI BPEMEHH OTAEJIbHBIX JIET

Boaubie GajaHChl peuHbix GaccefHOB 3a MecauHble HATEPBAJbLI
speMenH cocraBasauch 3a 10—15-nernnit nepnoa nabmoaennit. He-
MOTPsi Ha CPaBHATEJNbHO KOPOTKHMl NMEpHOL MX pacuera, yXe B Ha-
cTosIlGe BpeMsi MOXKHO MpHATH K ONpE/le/eHHbIM pesyJibTaTaM TMpH
olenKe 3aKOHOMepHOCTell (OPMHPOBAHHS M CTPYKTYpHl BOAHOro 06a-
“janca peunblX GacceiHos.

B cesepubix paiionax Esponeiickoii teppntopun CCCP (Gaccefin
p. Cepepuoii JIBHHB) CTOK M HCHapeHHe mNpHMEPHO paBHBL JApYr
ipyry, a Aas Gaccefima p. ITegopsl XapakTepHO NpeBHILICHHE CTOKA
‘naj ncnapennem (taba. 12). B npepenax octaibHOM uactu ETC
(uckaiouasn Kapeasckyio ACCP n KoJbCKHit 1moJyocTpos) roaoBas
MMa HCHapenus NpeBblllaeT 3HaueHne cToka.

"~ M3 pesyabtaroB pacuera BOAHBIX 6asaHCOB peuyHbIX GacceitHoB
(cM. 7a6a1. 12) MOXKHO YCTAHOBHTB, YTO 3aKOHOMEPHOCTH (HOpMHpOBA-
HHS rOJ0BOrO CTOKA B TOAbI PasjHYyHO# BOAHOCTH HEOJAHHAKOBEL

| (pakTOPOB, OAHAKO BAKHEMIIHM H3 HUX ABJICTCH TOA0BOE KOJIMUECTBO
ocankos, Bwnasux B Gacceitne peku. Bobuioe 3naueniue mMeer
‘pacnpesieieiie OCAAKOB BHYTPH Tofa mo cesonaM. IIpi OAHHAKOBBIX
CyMMaxX roJ0BHIX OCAAKOB MOBHIUEHHOE KOJHYECTBO SHMHHX OCaIKOB,
gHAuNTeJbHOE OCEHHEe YBJajKHEHHE TMOYBBL H ee TNpoMep3aine Ha
ETC o6niuno TPHBOAAT K mMoBhimenHoit Boamocrn roxa. HaoGopor,
ajble sUMHHE OCAaJKH M CyXas, Tajas WiHcJaGo npoMepsuias nousa
BOAAT K MAaJOBOAHBIM rofAaM. Boablias 4yacTh JNOKAEBBIX JICTHHX
JIKOB TIPH HAJHYHH JOCTATOYMHOTO KOJHYECTBA Tenjaa HCmapsercs.
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PesyabTaThl pacuetoB COOTHOWIEHHH OCHOBHBIX 9JeMEHTOR BOJI-
HOro GaJnaHca, BHINOJHEHHBIX A8 JA€CATH peunnix OGacceilnoB, Haxo-
AAULIXCS B PaSAHYHBIX NPHPOAHEIX ycaoBHAX (p. Kosaa — 1429-i km
Okrabpbekoli . 1., F=3780 xm% p. Oka—r. Kawmpa, F=
=68700 xm% p. Hon—r. Teopruy-Hex, F=69100 ku? p. Cesep-
ckuit HMowen —r. Jincnuanck, F=52400 kwm2; p. Beaaa—r. Vioa,
F=100000 km? p. To6oa—r. Kycranaii, F=44800 kKM% p. Kerb —
m. Makenmgnn §p, F=38400 kM2 p. Jlena — 1. 3mennoso, F=
=140000 kw?* p. Amra—n. Bysra, F=23900 kM p. Koanma —

«n. Yers-Cpennexan, F=99400 km?), nokasHBaioT, 4to B MHOrOBOA-
HBE roabl MOAYJAbHBIE KOS(PQHUHEHTH TOMOBHIX OCAJKOB pPaBHBI
1LI—1,2, a B 10XHBIX paffonax B cTenHoli 30He OH\ joctHraior |4—
1,7. MojyJibHble KOS(@HIHENTH PEYHOr0 CTOKA MHOFOBOAHBIX JeT
Kose6mores B npeaenax 1,2—1,6, a B crenubix pafionax oms A0CTH-
raior 3,0.

Kosuunentst croka B Muorosogmsie roasl cocrasasior 0,60—
0,65 B cesepnoii wactu CCCP, 0,30—0,50 B sechoii some, 0,15—0,30
B Jecocrentoit 1 1o 0,10—0,15 B crensoil.

Moayabubie Ko3D(HUHEHTE HCMAPEHHS B  MHOrOBOAHHE  FOJB
KOJIeOJMIOTCS 10 Beeli TEPPHTOPHH, KPOME CTeNHHIX panioHoB, B mpe-
nenax 0,70—1,20, a B cremnblX pailonax omnm moctHrawr 1,45,

Kosdduunents ncnapenus koseGaiores ma cesepe or 0,30 10
0,50, B ocTasibuBIX pafionax — ot 0,50 a0 0,90.

B ManoBoaHBle rofbl MOAV/AbHbIE KOI(DOHIUHEHTH TOAO0BHIX CyMM
ocaikoB uaMensiorcss ot 0,75 no 0,90 xas  Becex TNPHPOAHBIX  30H.
Monyapnbie Ko3(GHUHEHTH CTOKA 118 CeBepHbIX pex ‘KoaebGJioTes ot
0,80 no 0,95, nasi neckoit soubt or 0,50 no 0,70 u Aas cTenmbix paii-
oHoB ot 0,09 no 0,50. Ilpu 37T0M KOS(PHUHEHTH CTOKAa B Ma/ioBOJI-
Hble roJibl H3MeHsioTca Ha cesepe ot 0,40 xo 0,60, B secuoit 3ome or
0,15 no 0,25, B necocrenn or 0,06 a0 0,15 u B crenn or 0,003 10 0,06.
Moxnyabnbie K03(hhHIUHEHTH HCMAPEHNS B MAJOBOAHEE TOAB MO BCeir
Tepputopun koae6aiores or 0,70 no 1,25, a ma Kpaitnem Cesepe or
0,50 xo 0,65.

Kospduuuentar ucnapenns B MaJoBOAHBIE TOAH Ha ceBepe Hame-
#aiores or 0,25 no 0,55, B necuoit sone or 0,50 a0 0,85, B aecoctenn
ot 0,70 no 1,12, B crenu oxoao 0,90—0,95.

B cpeanne nmo BOAHOCTH TOAB COOTHOINEHHS MEXKAY OCHOBHBLIMH
9JIeMeHTaMH BOAHOro Gananca GJIH3KH K HOpME.

M3 nanupix Ta6a. 12 BHAHO, 4TO B LEJOM 3a roj H3MEHeHHE 3a-
1nacos BJarW B MmouBorpyHrax Gacceiina MommHocTsio B 1 M, Kak npa-
BHJI0, ne npesbimaer 10 %, a B BogoHocHbIX ca05X —5 %  rogoeoir
cymMMbl ocaakoB. OIHAKO B OTAeAbHBHIE TOABI CyMMapuas cpaGoTka
3amacoB BJarH B NMOYBOTPYHTaX H BOAOHOCHBIX CJ0SX HA CTOK H He-
napenne pek ioxuoro ckaona CCCP (p. Xomep —x. BecnaemsaHos-
cknit, p. Murona —c. AramanoBka u mp.) aocrturaer 30 % u Goaee
rojloBoli cymmbl ocaaxkos. Ha pekax cesepmoii uactu CCCP (p. Ce-
Bepras Jlgnna —c. Ycre-TTunera, p. Ilewopa —c. Vers-Llnabma n
Ap.) o6beMm cyMMapHBIX H3MeHEHHl 3amacoB BJard B TNOYBOrPYHTAX
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30JIOHOCHBIX CJI0AX SHAYHTEJIBHO HIKe M He mpessimaer 15 % rono-
CYMMBL 0Ca/IKOB.
HACTOALEE BPEMs NPEACTABAAETCH BO3IMONKHOCTE OUEHHTH TPYA-
pejesiAeMelii  ageMent OaJaHCa— nepexoAslilHe 3amackl BOZBL
eyHbIX OacceifnaXx. Kak ormewasocs B raaBe 3, HenocpeicTBEHHO
{€PHTH H3MCHCHHs 3a0aCOB BOAB B TOJUIE NOYBOTPYHTOB, Pacmo-
CHHOM MEXK/1y BEPXHHM METPOBBIM CJIOEM 30HBl a’pauii H rpyH-
BIMH Bodamu, noka uto tpyauo. Hefirponuwe Baaromepst HUB-1
HHB-2, no3poJsiomie BHMOJIHHTL YKa3aHHYIO OUEHKY, TOJBKO
CTaJIH BHEAPATLCH B NPAKTHKY H3MEPEHHIT BJIAaKHOCTH MOYBHL
BOJAHOGA/IAHCOBBIX HCCJACAOBAHMAX €Ie HE YUHTHIBAIOTCH HEKO-
LIe BHALI H3MCHEHHIT 3aMacoB BOJABI, COCPENOTOYEHHBIX HA MOBEPX-
i Gacceiflia (B pacTHTEILHOM NOKPOBE, JECHON NMOACTHJKE, MHK-
NOHHKEHHAX peabeda), H OCaAKH, 3a/eprKaHHLIC PaCTHTENbHBIM
IOKPOBOM U AD.

llepexoasune sanacel BjarH B peqHoM GacceilHe OnpeAeasiOTCS
a3HOCTH aTMOC(HEPHBIX OCALKOB H CYMMapHOrO 3HAUGHHS OCTAJb-
ajieMenToB  Oajianca. BpinosHeHHas OUEHKA Nepexoasulnx or
'0la K roay 3anacoB BJjarn B peunbix Oacceiinax, HaXoAsUHXCH
3 pasanuneix npupoaubix yeaosusix CCCP, nossossier chopmysiupo-
Th CJACAYIOULHE BbIBOLKL:
1) B Gaccefinax pex necuoit (rafira) u TYHApPOBOil 30H mepexo-
AllHe 3anacel BOAL B GacceiiHax B OTAE/bHBIE oAbl MOCYT HAOCTH-
7b 20 % n Gosee cymmbl aTmochepubix ocaakos (peku [Tewopa,
ra, Kosia n ap.). B Gacceiigax pek JiecHoit 30Hbl (CMelIaHHBIE Jeca)
pexoasuine 3anackl Boabl B Gaccefine, Kak NpaBuio, He NpPEBbI-
aor 10 % ocankos (pekn Bouxos, Jlosats, Mcta u ap.). B Gac-
HHaX peK JIeCOCTENHON M CTENHOM 30H 3HAYCHHS MEPeXOAAUHX 3a-
COB BJIATH B OT/JCJIbHBIE rojibl Moryt pocriurarh 15—20 9 ocaakos
exn Oka, Cypa, Boaswmoit Mprus u ap.);
~ 2) BejieACTBHE TOrO YTO MEPEXOAsillHe OT roaa K roay 3anacel
BOALI B peunblX GaccefiaXx HaKamJIHBAOTCH KAK Ha MOBEPXHOCTH Gac-
WHa, TaK H B 30HE aspallii, OHH HaCTO HMCIOT 3HAK, HE COBNALAIO-
Hil CO 3HAKOM H3MEHEHHIl 3amacoB BJAArH B METPOBOM CJIOE MOYBO-
YHTOB H B BOJOHOCHBIX CJIOAX;
. 3) cpenHee rojloBoe 3HaYeHHE NEPEXOAALLHX 3anacos BjiarH B Gac-
cefinax sa nepuoi nabaoaenuit B 7 et 0 fosiee AJA PeK, NPOTeKarn-
HX B TyHApe n Taire, cocrasager 5 %, B qecHoil 3oue — 0,5 %, B je-
cocrennon 1 crentoit 3onax — 0,8 % cyMMbl 0CanKoB.
~ AMIAHTYAa H3MEHEHHI OCHOBHBIX 3/IEMEHTOB BOAHOro Gajiakca OT-
AEJNLHBIX CCIOHOB B PA3JIHYHBELE MO YBJIAXKHEHHOCTH rojbt (cyXoil, cpes-
#, BJAMHBIL) BO MHOMHX pedHbiX Gaccefinax BecbMa 3HAYHTEJAbHA.
Ta6/. 13 B KayecTse H/IOCTPAUMH NPHBEACHH AaHHBLIC O CE30H-
SHAYCHHAX SJeMeHTOB GasaHnca AJA HeTbipex pedHsix Gacceiinos
Xonep — x. Becnniemsinosekuit, p. Batka —r, Kupos u ap.).
H3 paccmorpenns taba. 13 BHAHO, 4TO Ha peKax KOKHOrO CKJIOHA
. Xonep — X. BecniieMsiHoBCKHi ®  Ap.) CyMMa 3HMHHX OCAAKOB
OTAE/BHBIC Okl MOXKET pasaH4aThess B O pa3, BeceHHHX B 2,5 pasa,

y

THHX B 2 pasa, oceHHHX B 4 pasa. CToK 3a 3UMHHIT NMEPHOL MOXKET
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OGoGuiennsie Aannbie N0 IEMEHTAM BOAHBIX

Ocaakn Crox
Ceaon
Haut. HAHM, cpean. narb, HAMM, cpenn.
p. Cesepcknit Honew — r. JInciuanck,
3uma (XH—II 305 59 163 17,2
Beca (111—V 176 86 122 s;h 3'8 23'?
Jleto (VI—VIII) 266 119 169 6.6 1.6 3.9
Ocenn (IX—XI) 237 73 137 9.3 ; 5.7
Toa (XII—XI) 731 317 590 90,4 15,1 41,3
p. Xonep — x. BecnaemsnoscKuit,
3uma (XII-I1 250 51 149
Becna (m—vi 170 70 108 g 235:2 5019
Jleto (VI—VIIT) 213 128 168 44,5 6.3 11,2
Ocent (IX—XI) 241 65 156 1384 | 436 74,1
Toa (XII--XI) 706 443 581 138,4 31,2
p. Can— cr-na Barnaenckas,
3uma (XIT—ITI 190 60 102 7
Becwa (I11—V 177 68 98 12!2 glg 20
Jleto (VI—VIII) 257 84 138 4.4 3.0 4.0
Qcens (1X—XI) 148 67 108 4.8 1.6 3.4
Ton (XIH—XI) 625 357 448 24,9 8,9 14,1
p. Huecrp —r. 3anemuxy,
3uma (XII-—II 191 74 124,7 50
Becna (IIl——V; 315 140 207,5 189 % lﬁ
Jero (VI—VIII) 517 231 386 209 78 124
Ocenn (IX—XI) 194 —80 130,6 75 19 42
TFoa (XII—XI) 939 717 848 401 230 310
p. Barka —r. Kupos,
3uma (XII—II) 344 194 275 62
Becna (IIl—V? 180 37 106 228 é? {g;
Jero (VI—=VIII) 285 112 198 64 17 47
Ocens (IX—XI) 175 60 124 24 10 16
Ton (XII—XI) 788 590 703 283 135 233
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cop peunnix Gacceiinon, mm

Ta6auua 13

Henapenne MaMenenie 3an8cos poast
n nowse B ROAOHOCHMX C0aX
HAUM, cpe,
nano, HAK M. cpent, nauno. HAHM, cpen.
F=52 400 km?, 1967—1976 rr
7 29 109 20 42,8 | 39 -9 21,3
141 | 172 11 —90 40,2 | 63,0 =5 56
155 | 200 =20 | —102 | —59 =9 —64 | —29,6
59 81,6 118 —31 41 13 —36 —=7.2
367 | 484 16 —82 17 57 —87 1,0
F=44900 KM?, 1966—1976 tr.

31 8 13 94 —12 27 27 —24 3,6
209 110 152 33| =76, | =29 52 —44 20,0
289 | 193 219 =1 —83 | —45 —29 —-73 | —44,0

98 42 63 126 9 57 38 ~11 11,3
545 | 301 448 81 —76 10,3 30 —88 —9,4

F=19500 kx?, 1966—1976 rr.

32 7 22,1 136 24 55,9 8 -8 1,5
152 38 129,2 | —37 | —92 | —55,6 11 —7 2,6
252 9l 166,7 4| —40 | =-21,2 10 -9 595D
113 35 68, 58 —1 26,0 8 —4 0
585 260 | 376 76 | —66 1,0 13 —12 1,2

F=24600 ku?, 1968—1976 rr.
a1 11 2.4 65 —14 18,6 54 —18 9,0
204 169 | 188 34 —49° | -—12;2 29 22 8,5
| 331 261 | 292 5 —104 | —26,4 30 54 | —I12,2
111 60 66 73 —26 21,0 9 —45 | —I11,9
639 527 | 569 66 —195 —5,4 2 =g —6,6
F=48300 km? 1967—1976 rr.

38 22 29 62 =7 22,5 17 —31 =04
116 103 108 8 —47 | =17 27 —18 8,1
244 199 224 —16 | —116 | —b4,6 2 —28 | —10,8

M 55 19 33 118 5 52 15 =9 6,9
| 434 351 394 70 —64 2,9 26 —16 1,8
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Paszm¥athes B 2 pasa, 3a BecenHuit B 5 pas, 3a aeruuit B 7 pas, 3a
ocennnii B 3 pasa. Mcnapenne 3a sumunii nepnos B otaesbhble roab
pasinuaetcs B 4 pasa, sa secennuii B 2 pasa, 3a Jeruuit B 1,5 paaa,
3a ocennnit B 2,5 pasa. HanGonee anaunteabhsl pasinuns B H3Mere-
HHAX 3anacoB BJary B NOYBOTPYHTAX H BOAOHOCHBIX ¢JoAx Gacceiina,
YKasannble sneMenth Gananca 3a paccMaTpHBaeMble Ce30HLI B pas-
JHYHBIC TOABI MOTYT HMETh NPAMO NPOTHBONOJIOXKHEIE 3HAYCHHA H H3-
MenAThest B 5—10 pas u Goaee. B secnoii sone (p. Batka — r. Kupos
H JIp.) OCHOBHHIE 3JeMenTh Gananca (0caaki, CTOK H HCnapenue) 1o
Ce30HaM pasiHyaloTCA MeHee cyulecTBenHo. CesoHHbe H3MEHEHHs 3a-
1aCoB BJarn B nouBorpynrax Oacceilha JieCHON 30HB HECYMECTBEHHO
OTVIHYAIOTCS OT aHAJOTHYHBLIX M3MEHEHHHl AJ8 JeCOCTeNHON H CTenHoN
30H.
Pacnpesenenne ocnoBubIX smementos Gananca no Mecsiuam Xapax-
TEPH3YETCs GOMBILOI HEPABHOMEPHOCTBIO. JLasi OUCHKH CTENeRH Hepap-
HOMEPHOCTH pacnpeieseHns 0CajlKOoB, CTOKA M HCMApeHHs NO Mecsuam
OTACJIBHBIX JIET MOXKET CJAYKHTh Kosdduuuent pasHomepnoctr W.
HicnoBoe 3nauenne 5Toro KO(GQHUHEHT PABHO OTHOWEHRIO HHAKHEN
HacTH MJIOWIAAN AHArpaMMbi MECSAUHBIX 3Hauenuil saemenrta GaJjamca
A0 €ro CpeAHero 3Ha4eHHa KO BCElf MVIOLaAN AHATPAMMBL.
Kos¢puunent paBHoMepHocTH H3MeHAETCH OT Hyas A0 eAMHIHUB,
pun 3nauennsx W<0,6 paccmarpuBaembiii sgement Gasanca cum-
TaeTCs HEPABHOMEPHO pacnpejeseHHHM BHYTPH roaa, NpH 3HAYCHHAX
W or 0,61 o 0,70 — pacnpeaenenne nepexoanoe or HePaBHOMEPHOro
K paBHOMepHOMY, npu 3nauennsx W B npenenax 0,71—0,80 — pasuo-
mepuoe, npu W>0,8 — pacnpejenenne cuntaercs BHpPaBHCHHBIM. 3Ha-
HEHHS KOI((QHUHEHTOB PaBHOMEPHOCTH CTOKA, OCAAKOB H Henapemis
B PA3JIHYHEIE N0 BOAHOCTH TOAbI PHBEAEHH B Taba. 14,

Ouenka crenenn HePaBHOMEPHOCTH BHYTPHIOLOBOTO XOAA OCALKOB
C TOMOLUBIO YKAa3aHHOTO KO3((HUHEHTa NOKA3BIBAeT, YTO B PEUHBIX
Gaccelinax Jiecoctennoit u crennoii 3on ETC (ecna, Caa u Ap.) He-
3aBHCHMO OT YBJIAQKHEHHOCTH OTAEJbHHIX JIET OCAJKH PABHOMEPHO
pacnpeieasiores B Teuenne roaa. Peunne Gaccefinsl Asnatckoit tep-
putopun CCCP (3es, Burum, Anjan u Ap.) XapaKkTepuayloTcs Jau00
HEPABHOMEPHLIM, 1100 NEPEXOAHBIM OT HEPaBHOMEPHOTO K PaBHOMEp-
HO.\Ig PacHpeaeNeHnio 0C¢akoB BHYTPH roja.

OTJIHUHE OT OCaJKOB pacnpeieseHHe CTOKa BHYTPH roja, Kak
NPABHJIO, 3aBHCHT OT ero BoAHOCTH. CTOK pacnpeiensiercs B Cpemuune
H MaJOBOAHbE rOJAN (ojiee PAaBHOMEPHO MO CPaBHEHHIO ¢ pacupese-
JCHHEM B MHOTOBOAHbIC roAbl. Pexn, nporekaiomue no Asmarckoit Tep-
putoprn CCCP, xapakrtepusyiores Gosiee HepaBHOMEPHBIM pacmpese-
JCHHEM CTOKa 1o cpaBHeHHi0 ¢ pekamu Esponeiickoll Teppurto-
pun CCCP.

Hcnapenne Gosee paBroMepHo pacnpejessieTcss N0 Mecsiuam B 3a-
CYILIHBEIE TOAM,

HMamenenns 3anacoB Boas B o3epax, BOAOXpaHMIHILAX, 6OJOTAX,
PYCJIOBOJ CETH B OTAeabible MeCSUbl rojga MOryT GhiTh BeChMa 3HAYM-
TeqbHbl, gocturas 10—159% cios croka, a nuoraa u Goaee. B uedqom
STH H3MEHEeHHs 3aMETHB B GaJjaHce JHLIL B MECAULI NEPEX0AHOr0
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Tabanua 14

KoaduusenTs paBHOMEPHOCTH CTOKA, OCAAKOB M HCMAPEHHs
B PA3AMMHBIE N0 BOLHOCTH FOAL

Koo T PODHOMEPHOCTH
Hena-
Toa I?o.\nocﬂ; roaa CIX:" oc:::“' N::c. e
cToKa | ocaxxon Wi
p. Caa— cr-na Baraaesckan
3 0,70
1970-71 Muorosoaunii 24,9 426 350 0,68 0,8 o
1972-73 | Maaosoanui 8,8 625 585 0,81 8.;5 8.%
1971-72 | Cpeaunit 12,3 357 344 0,77 : 0
p. Hecna— c. Pasaern
0,82 0
1968-69 | Cpemnmit 142 730 510 0,60 e i
1969-70 | Muoronomusii 237 899 501 0,44 0, 3
1971-72 | Maaosoanui 110 561 559 0,75 0,81 0,
p. 3ea — ¢, Beaoropne
50~ it 391 648 262 0,50 0,55 0,58
:gé?-gé m:g;ggﬁl:m 192 437 241 0,57 0,62 8.2%
1970-71 | Cpeanitit 250 514 369 0,54 0,60 i
. p. Butam —r, BoaaiiGo
0,54
1970-71 | Muorosoanblil 327 492 313 0,51 0,563 3
1971-72 | Masosoans 155 279 196 0,55 8.2? 8,?8
1968-69 | Cpeannit 215 402 237 0,77 ¥ P
p- Aasan — ¢, Yern-Muay
49
1973-74 Miorosoanmi 374 575 277 0,49 0,67 0:-
1969-70 | Cpeanuit 322 539 219 — 8';,3(8) o
1972-73 Masosoannit 282 502 245 0,51 F 5

nepnofa roga, Jlaa Mecales MEKEHHOro nepHoja  3TH H3MEHEHH:
i.’:igenﬁku. KaKk npasmao, okoao 1 %. Boaee cymecTBeHHE B ne%exon-
Be NepHOAB H3MEHEeHHs 3anacoB BOb B CHEXKHOM nokpose. B eso'r:
. TenedbHbIC NepHOALL 9TH H3MEHEHMHS o;lp:g::'?’:orcn B OCHOBHOM pas3s
g ALY CYMMaMH OC4AKOB H HCIl ;
'Hocigfoggmfyouinenu K09 (PPHUHEHTH KOPPEJIALHI MEXK1Y OTAe/Ib:
" HbIMH SJeMeHTaMil Bojasoro OajsaHca 3a MecsYHble HHTEpPBaJbl Bpe-
Meny ceMp peuHbIX GacceiiHOB, HaXOASUMHXCA B Pas/NdHBLIX HPHPOA-
Hbix  ycaosuax (p. Boabwoit Yepemuman —r. HosouepeminaHexk,
p. Huecrp —r. Bengepnl, p. Cesepcknuit [loneu—r, JIlacprallcxg.
p. Barka —r. Kupos, p. Il;lyﬂ—n. B():coaeu, p. Muropa — . Arama-
: . ApcenneBka — ¢. SIkosjieBxa).

OBX?;agns %onyqemxux JIAHHBIX MOKAa3biBAeT, YTO TeCHOTa KOoppeds-
OHHBIX 3aBHCHMOCTEl CTOKAa OT OCa/KOB H HCHapeHHs OT 0Ca/lKOB
5 peunbix GaccefiHOB B CYUIECTBEHHON Mepe HapyUlaeTcs B OTAC/b-
ple MecAllbl HeyueToM H3MEHeHHii 3anacos Bjard B HX NOBEPXHOCT-
BIX § MOA3EMHBIX €MKOCT#X, 3aTpauliBaeMblX, NOMHMO OCaAKOB, Ha
opMupoBanne CcTOKa M HChapeHus. 3uHaueHus Ko huuHeHTOB
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KOppeJISiiHH MeXJy HCHapeHHeM H H3MEHCHHSMI. 3anacoB BJarH
B N0YBE H OTACJBLHO B BOJAOHOCHBIX CJIOSIX B MECHLBI TEIJIOTO MEpHOAa
o6biyHo He npesbiuaior 0,5. 10 06CTOATENLCTBO MOKA3LIBAET, YTO
Henapense ¢ peudoro GacceiiHa 3aBUCHT 0T MHOFHX (DAKTOPOB OAHO-
BPEMEHHO, B TOM YHCJE OT OCAAKOB H yKasdaHHBIX GACCEHOBBIX H3Me-
HEHHIl 3aacoB BOJKI.

B orjeabibie MeCAlB OTMEYEHB OYEHb BBICOKHE 3HAYEHHA KOI(-
(HUMEHTOR KOPPeASALHH MEKAY H3MEHCHHSIMH 3aNacoB BJjard B 10Y-
BOFPYHTAX M BOAOHOCHBIX CJOAX 1 ocaakamu. B cBsisu ¢ 3aBHCH-
MOCTBIO CTOKAa OT OCAaJKOB TECHOTA KOPPEeSITHBHON CBS3H CTOKA H
H3MEHCHHH 3anacoB rpyHTOBHIX BOJA 06biuHO He mpesuimaer 0,5.
[Tousorpyutel Gaceelina siBASIOTCS CBOCOGPA3HBIN MOCPEAHHKOM, Je-
JSULHM BJary, NOCTYNAomyio M3 arMocdepb, B pasiHuYHbLIX NPONop-
LHAX MeXAYy cTOKOM i HenapenneM. Kak npasuio, Koppessiius MexKay
CTOKOM M H3MEHEHHEM 3amacoB BJArd B MNOYBOrpyHrax OGacceiiHa
B CHJIY MHOro(G)akTOpHOCTH SBJCHHII TAKKE HEBBICOKA M JHUIbL B OT-
Jieabible Mecausl gocruraer 0,6 u 0,7.

3uayenus napHbIX KOIPQUIHEHTOB KOPPEJAALHH MEKAY aKKyMyJsi-
IHOHHBIMH 9JIeMEHTaMH OaJjiaHca 3a MeCAYHble HHTepBalibl BPeMEHH
00biuHO HeBeHKH (r<<0,5), oT Mecsla K MeCsAlly MOTYT MEHATL 3HAKH
W 44CTO HE NPEeBLIUIAIOT YABOGHHBIX 3HAYEHHI CPEAHHX KBajpaTtuue-
CKHX OIHGOK, JTO 06CTOATEJNLCTBO yKa3biBaeT Ha TO, YTO OAHO3HAY-
HOrO HAKOIVICHHA WJIH cpabOTKH 3amacoB BOJABI B Pas/iHUHBIX EMKO-
CTAX peunoro GaccefiHa AJA MECAYHBIX HHTEPBAJOB BPEMEHH 4acTo
He HabJi0/laeTcsi, BCJACJACTBHE Yero 3a roj CyMMapHble H3MeHEeHHS
sanacos pjara B 6acceiinax, Kak IPaBHJIO, HEBEHKH.

4.3. BOLHBIE BAJIAHCbI OCHOBHBIX PEYHBIX BACCEAHOB CCCP
3A MHOTOJIETHUH NEPHOLI

Ouenka cpefHHX MHOTOJETHHX BOAHBLIX (GasiaHCOB peuHbix Oacceii-
HOB 3a MOJHbIH CPEAHMH MHOrOJeTHHI rofOBOI UHKA (KajdeHaapHblil
HJIH PHAPOJIOFHYECKHIt rof) no Beipaxkenuio (1.2) paer mexoaHoe npea-
CTaBjieHHe O BOAHBIX pecypcax BojocGopa. Boamusie GanaHChl OCHOB-
HBIX peunbix Gacceiinop CCCP paccuntanbl Ha OCHOBAHHH HCIOJB30-
BaHHsl J@HHBIX MO OCaJKaM H HCNapeHuio, cHATbX ¢ Kapt A, I1, Bou-
KOBa, i cTOKy, oueHennomy B ['TH no matepuanam MuorogeTHux naG-
aopennii YIKC, Kaprei Hopm atmochepHBIX OCAAKOB H HCNApeHHs
cocrasiens Boukosbim B 1973 r. no panupim 2000 mereocranumii [91].
B ocHoBy KOppPEeKTHPOBKH OC4AKOB MOJOXKEHa METOAHKA, pa3paboTaH-
nas B I'TH [16].

IMepsas kapTa ocaakos Hawed cTpanbl Obiia nomeuiena B «Kunma-
THUeCKoM artaace Poccuiickoit umnepuu» (1900 r.). Jas HekoTopbix
PaloHOB OHa fABJANACH CXeMaTHYECKOH BCJAEACTBHE OTCYTCTBHS TaM
nAaunpix nadmoneunit. [Mosnuee 6uiin onyGaukosaubsl Kaprst C, M. He-
Gosinenna, B. A. Tpouukoro, O. A. Jposposa u ap. [91]. Ha seex
9THX KapTax MOKa3auel 3HAYCHHS OCAJKOB, HE HCNPABJACHHBIE Ha He-
JIOYueT HX ocaiKoMepHbiMi npubGopamit.
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~ Kapra, cocrasnennas BoukoswiM B 1973 r. npHMEHHTENLHO K TEp-
puropun CCCP, Hecko/bKo OTJIHYAETCs OT KapThl 0Cajakos, onyGii-
KoBauHO# B MoHorpadun [94]. Pacxoxaenus B SHAUEHHAX OCA/JKOB
Ha 9THX KapTax B OTACJAbHBLIX pafioHax OGYCJOBJICHB PasiHuHAMH
B cxeme yuera BetpoBoro (akropa. B meronuke, paspaGoranuoit Bou-
KOBbIM, HaHGOJLLIAA BETPOBAsA MONPaBKa € NOJOKHTEIBHBIM 3HAKOM
51 CHEXKHBIX 0CajKOB NpHHATA 143 cKopoctH Berpa 7,5 mfc. C yse-
JIMUEHHEM CKOPOCTH BeTpa nonpaBouHblii Ko3(pGHIUHEHT Ha BeTpoBOIi
axtop ymenbliaercsi, TakuM NPHEMOM YUHTHLIBAETCH NpeyBeHueHHe
CHEXXHBIX 0Ca/IKOB, H3MEPEHHBIX OCAJKOMEPOM, BCJACACTBHE NMOmaianus
[PH CHJABLHBIX BeTPax B OCaJAKOMEp YacTHIL CHera, MOAHATHIX BETPOM
¢ ero nosepxuoctH. B meroauxe I'I'O ykazannoe o6CTOATENLCTBO HE
| YUTEHO, NO3TOMY 3HAUCHHA HOPM aTMOC(EpHBIX OCajLKOB, ONpejeeH-
Hble mo KapTe, npuBeaenHoii B Monorpadun [94], B psge pafioHos
- CCCP na 1—5 Y Bbilie COOTBETCTBYIOIHX 3HAUCHHN, CHATHIX ¢ KapThl
- Boukora,
Hopma armocdepupix ocaakoB no kapre BoukoBa Moxer GobiTh
- onpeaedena ¢ norpemnoetbio 5—10 % . HauGouabmyio norpemHoctsb
- MMEIOT 3HAYeHMsl OCAJKOB, NMOKAa3aHHBIE JJIsl HeJOCTATOYHO H3YUCHHBIX
- PABHHHHBIX H TOPHBIX PafOHOB, IjJie NMOTPEIIHOCTh HX ONpEAesIeHuHsT LIS
- OTACJBHBIX NYHKTOB MokeT jpocturath 20 % n Gosee.
' ITo kapre atMocepHnix ocaikoB H croka (no passoctn) Bouko-
BbIM noctpoeHa kapra ucnapenus aas tepputopun CCCP. Ilpu ee
COCTABJIEHHH ISl Ka)kJA0ro rpajyca reorpadHueckoil CeTKH oOleHHBa-
Jlach Pa3HOCTh MEXKAY OCajJKaMH H CTOKOM, CHATBIMH C COOTBETCTBYIO-
HX Kapr. Jra PasHOCTh NMPHHHMAJACh 32 HCNapeHue, 3HAYEHHs KO-
TOPOTO HAHOCHJIHCh Ha (H3HKO-reorpaduueckyio Kapty Macuraba
1:12500000, ITapanaeasHo NS KAXKA0# TOUKH TEepeceveHis reorpa-
- (pHUECKHX KOOpAMHAT Yepe3 2,5° pacCYHTHLIBAJIOCH HCNAPEHHE 10 ypaB-
pennio Byauiko. Ilpn pacXoxaeHHn pe3yiibTaToB pacyeros, BLINOJ-
HEHHBIX ABYM# yKasaHHBIMH MeTojaamu, He Gosee uem ua 10 %, npu-
. HUMAJoCh  HMCNapeHHe, NOJYYeHHOe M0 PasHOCTH OCaAKOB H CTOKa.
Ecau sra pasunna npesbiiana 10 %, 1o BuiscHANACH BOSMOKHAS NPH-
YHHa HeBA3KH, B YacTHOCTH, AJA KOHTPOJs CPaBHHBAJNCh CpeaHue
MHOroJeTHHe 3HAUeHHs PACCUMTAHHOrO HCnapenHs ¢ NOBePXHOCTH JaH-
HOro Boj0COOpa ¢ CYMMOIT HCHAPEHHs C COCEJAHHX TEpPHTOPMHI.

K 0OBACHEHHIO NPHUHE HEBA3OK ILIMPOKO MPHBJEKANHCh pPesy/lb-
. TaThl PAacueToB BOAHBIX 0aJaHCOB peunHblX OaccefinoB, BHINOJHIEMBIX
B YI'KC. PaccmarpuBaemasi KapTa CYMMapHOTO HCHapeHiusi OTVIH-
yaercs or anajornynbx kapr B. A. Tpouukoro [122], IT. C. Kysuna
[80], kapret I'T'O [21] u jp. B OCHOBHOM 3a CYET HCHOJAbL30BaHUA NPH
. €e MOCTPOCHHH 3HAYEHHIT OCAJKOB HCNPABJIEHHLIX NYTEM BHECEHHS HH-
CTPYMeHTa bHBIX nonpasok. CpejiHee rojoBoe HEnapeHue ¢ NoBepxHo-
CTH CyWIH, CHHMaeMmoe ¢ Kaprol, 1is GOJbluell 4acTH TeppuTopuH
CCCP umeer norpewnocts 7—12 %; aaa ropubix pafionos i palionon
Kpafinero Cesepa BoaMoxkHas norpemnocrs Bozpacraer jo 20 %.

Ocaaky M HCHapeHHe OnpeiensioTes MIAHHMETPHPOBAHHEM KapT
0Ca/IKOB M HCNapeHus B npeaejax peunbix OGacceiinos. Bojanwlit 6Ga-
- Jnanc ocHoBHuIX peunnix Gaccefinop CCCP npusoanres B Taba. 15.
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AHanu3 fanubix TaGaHLULL MOKa3HBAET, YTO HA paccMaTpHBaeMeix fge(;
Kax ETC ocaaxu konebiiores or 600 go 760 au, HenapeHie — or

Ao 590 mum, a eTok — ot 74 10 410 MM, HauGoabiuue sHaueHus Ko3(-
umnenros croka (0,58—0,43) xapakrepubi a5 pek ITeuopm u Cesep-
Hoit suust, a HanMenptine (0,12—0,16)— a5 pex 10MKHOMO CKIOHA
ETC (/low, [luenp). Camas Gosbmas pexa Epponkt — Bosra — xapak-
TepPH3yeTest KoahpuuHeHTOM cTOKa, paBubiym 0,28,

Ta6auua 15
Boausiit Gananc ocHosHbX peunnix Gacceiinor CCCP, mm
aemenrnt Gananca Kosdipit-
Pexa—nyuxr IMaowans, ka* HHEHT
OCAARH CTOR Benapenue €TOKa
ewopa — ¢. Oxeuso 312000 705 410 295 0,58
Cenepuast Asuna — ¢, Yorn- 348 000 706 306 400 0,43
HHEera
Hera — 1. Hosocapatosxa 281 000 727 281 446 0,39
3anannas Heuwa —c. daen- 81000 765 222 543 0,29
azensc
Heman — r. Cyaannunxait 81200 742 209 533 0,28
Huenp — nrr Joumanckasn 459 000 705 114 591 0,16
i 378 000 598 73,8 524 0,12
i ok 178000 [ 601 | 142 | 450 | o024
BO,’lra — onrorpan l 360 mo 673 187 48‘) 0.28
Oka — r. Mypou 188 000 699 153 546 0,22
Kasma — c. Cokosbn Iopet 507 000 693 225 468 0,32
Ypas —c, Tomoan 229 000 407 48,3 359 0,12
O6b — r. Canexapn 2 890 000 543 133 410 0,24
Hpraim — r. ToGo/bek 969 000 449 69 380 0,15
To6oa — ¢, Jlunosckoe 423 000 451 71 380 0,16
Ennceit — r. Hrapka 2470000 515 229 286 0,44
Aurapa — T, Bpa-rcx 736 000 405 123 282 0,30
Cenenra — r. Yaan-Yus 440 000 350 66 284 0,19
go.'xli‘caueugmb TyHrycka-— 241 000 511 221 290 0,43
. Yepnuit Ocrpos
gumugxn Tynr‘;cxa — . 435 000 519 239 280 0,46
Dlbuasr: Kaseion 2430000 | 463 | 212 51 | 046
Bty — r. BoaaiiGo 186 000 454 256 195 0,56
Aanan — ¢, Yerb-Muan 269 000 567 317 250 0,56
Bunwofht — ¢, Cynitap 202 000 377 117 260 0,31
Slia — weer, JIxanrks 2!9000 328 133 195 0,41
Minripka — mecr. Bopon- 305 000 350 160 190 0,46
1L0BO
Koasima — Cpeatekoabizek 361 000 426 201 225 0,47
Auanmpp — c.peCue)lmoe 106 000 538 323 215 0,60
A(amuarxa —K ¢. Kmoun 45 600 789 569 220 0,72
Myp —r, “Komcomonbek-Ha-
Lot e | m ||
3ea — ¢, Manasn Casauka ! '
Cupaapes — r. Kasaauuck 219000 370 170 200 0,46
Awmynapsa — ¢, Yaran 314 000 369 219 150 0,59
Hain — c. Yu-kapma 129 000 315 115 200 0,36
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- Has pex Asuarckoit tepputopun CCCP anauenns HOPM OCaAKOB
smensorest ot 330 MM (flna) o 790 mm (Kamuatka), ctoka or
MM (¥Ypaa) no 570 mm (Kamuartka), uenapenue or 190 Mm (Muau-
Ka) no 415 mm (Amyp). Ha Goabuweli wactn peunsix Gaccelinon
C snauenns ocankos cocrasasnior 400—500 my. Oanako BeaescTBHe
POBEIX KJIHMATHYECKHX YCJOBHI Ha paccMaTpuUBACMOil TeppHTOpPHI
dUCHHs OCa/IKOB M CTOKA OJAH3KH Mexay co6oil. Camblii Goubiofl
o maowaan B CCCP OGacceitn p. O6u  xapaktepusyercs 3suaye-
HueMm kosdduunenta croka, pasusim 0,24, Bacceiinn  Ennces u
WICHBI NPAKTHYECKH HMEIOT OAMHAKOBBIC KO3 puuHenTs croka, Peku
spenneit Asun n Kasaxcrana (Cwipaapbst, Amynaposs, Hau), popmu-
pyioutie cBoii CTOK B ropax, npi BHIXOAE HAa PABHHHY B 3HAYHTEAbHOIL
Mepe pasbupaloTcs Ha OpouleHHe H NpouHe XO3ANCTBEHHBIE HYXKIL.
‘B eCTECTBEHHOM COCTOAHHN OHH XapaKTepH3YIOTCA HKOBOJBHO BHICO-
KHMH 3HAYCHHAMH KOI(P(HUHEHTOB CTOKA.

B uesom peunsie Gacceiinbi, BoAHBIT GasaHc KOTOPBIX NpeACTaBieH
‘B 1a6u. 15, oxparbipalor npumepno 67 Y naomanu teppuropun CCCP,
‘Ha nx nosepxuocts sbinasaer 73 % ocankos, semockres 61 % croka
M Hcnapsiercst B atmocdepy 77 % Baarn OT COOTBETCTBEHHBIX AAHHbLIX,
TMpHXOASAUIHXCS Ha BCo Tepputopuio CCCP.

I'nasa 5

OCOBEHHOCTH PACYETOB BOJIHOI'O BAJIAHCA
FOPHBIX BOLOCBOPOB

B cBasn ¢ BospacraiolumMn MactabaMu OCBOEHHA TOPHBIX Tep-
PHTOPHIT Hawed cTPaHbl GOJBUIYIO AKTYaJabHOCTH NPHOGPETAIOT BOA-
- HOGaJlaHCOBble HCCJCAOBAHHS TOPHBIX TEPPHTOPHH, KOTOPHIE M03BO-
JIAI0T H3YYHTH BCE 3BEHbA MPolecca BJAAaroo0OpoTa, BHISBHTH 3aKOHO-
. MEDHOCTH PEXHMa 3JEMEHTOB BOAHOrO Gajanca u NPOH3BECTIl
KOJIMYECTBEHHYIO OUEHKY BOAHMBIX pecypcoB, Hecmorps ma To uto
K HACTOALIEMY BPEMEHH HAKOMIEH OMPEACJNEHHBI ONLIT BOAHOGANAH-
~COBBIX HCCJICOBAHHIl B ropax, TeM He MEHee OHH He MOJYYHJH elle
- JlocratouHoro passutusa. HauGosbmee uncso paboT OTHOCHTCHA K Tep-
- putopnn Kaskasa u Tsub-Illanst. 3uauntensho Xywxe B BoxnoGanaii-
- COBOM OTHOWIEGHHH H3Y4eHH ropubie pafionst Cpexuefi Asum, Ypaaa,
Aaras, laasiero Bocroka. Urto Kacaeres OGUIMPHBIX TOPHBIX TEPPH-
Topuit Bocrounoit CuGupH, pacmoJokeHHBX B Mexaypeuse Eunces
H Jlenwsl, a Takxke Cesepo-Boctoka CCCP, 10 Haum sHaHHS O BOLHOM
~ Ganance stHX TeppuTOPHEl BechMa CKyAHbl. TO OOBACHACTCH B 3HA-
" HHTCNLHON Mepe TPYAHOAOCTYNHOCTLIO rOpPHBIX 006JacTeil, BCJACACTBHE
YCro rHAPOMETEOPOJIOrHYECKas CeThb B ropax, oco6eHHO B BBICOKOTOp-
- HOMf 30He, pa3BuTa caa6o, a SKCHCAHUHOHHBIC HCCACAOBAHUA N0 CBOHM
Macmrabam He3HaUHTeAbHBl M KPaTKOBpeMEHHB. B Hactosllee BpeMst
- HAMCTWIHCH /iBa OCHOBHBIX HANPABJEHHS BOAHOGAIAHCOBBIX HCCICAO0-
Baiwii B ropax [39]. Iepsoe, npeoGranaouiee, 3aKaOYaeTcs B Hayye-
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HHM BOAloro Gajianca Ha OCHOBAHUH HMEIOUIHXCH OOGBIYHO CKYAHBIX
JlaHHBIX CEeTeBLIX THAPOMETeopoJornueckux nabumwojennii, Bropoe na-
NpaBJeHHe CBA3aHO € OpraHusanueil H NpPoH3BOACTBOM BOAHOOAJaH-
COBBIX HCCJeNOoBalnil B ropax.

B nepsom cayuae HeH3GEXKHO 3HAUHTENbHOE OCPEAHEHHE No Tep-
PHTOPHH M BO BPEMEHH 3JeMeHTOB BoAHOro Gasanca. OrpaHH4eHHOCTH
HH(pOpMaUHH BbIHYKAAeT HCNOJL30BaTh B KayecTBe OOBLEKTOB HCC/e-
JAOBaHUH 3HAUHTEJIbHBIE N0 nJouann BojocGopsl. Hacto npumensioTcs
METOHYCCKHE NpHEMbl, pa3paboTaHHble A5 PAaBHHHHON TepPHTOPHH,
YTO He BCerja onpaBjaHo. DTH HCCJIEN0BaHHsA [03BOJAIOT BBHISICHHTh
JHIIL OOLIMI XapakTep (OPMHpPOBaHHS 3JEMEHTOB BOJAHOTO GanaHca
AJsi KpynHeix BoaocGopos M HX uacreit, Cpean pabor aaHHOro Ha-
NpaBieHHs CJEAyeT OTMeTHTh HceaeigoBanna B. . 3aiikosa [57] n
JI. A. Baaanmnposa [28] no tepputopun Kaskasa, WM. JI. Llurensuoi
[132] no ropuwimM paitonam Cpeaneii Asun, M. H. I'apumana [43] no
tepputopun [lansnero Bocroka, M, M, Kupuiioka [70] no Gacceii-
Ham ropubix pek 3akapnarbs, B. C. Byraunckoro [37] no reppuro-
pun 3abaiikaana, C. I'. Pycramosa n P. M. Kamkait no reppuropnu
Aszep6aikanckoir CCP [110] u ap.

B paGorax jaHHOrO Hanpas/eHHs OLEHKa OTAEJbHLIX 3JEMEHTOB
BOAHOTO GaJjiaHCa NPOH3BOAMTCA MO-pasHoMy. B HEKOTOpPHIX cayyasnx
HPH pacyerax AJs CPEAHEro MHOrOJIeTHEro rOA0BOrO NEpHOAa CTOK
H OCaJKH ONpejessioTes No AaHHbIM IHAPOMETEOpoJornyecxkoi nudop-
MAalHH, a HCNapeHHe — KaK OCTATOMHbIN 9JEMEeHT ypaBHEHHS BOAHOTO
Gauaanca, Takol cnoco6 B yCJaOBHAX COBpeMEHHON cJ1aGoil H3ydeHHo-
CTH TOPHBIX TEPPHTOPHIl, B OCOGEHHOCTH aTMOCHEPHLIX 0CAJKOB B Bbi-
COKOIOPHOI 30HE, MOXKET NPHBECTH K CYMIECTBEHHBIM TOTrPELIHOCTAM
B ONPEICJCHHH HCnapenus. 3HauuTe/1bHo 60Jee KOPPEKTHBIM AB/AETCS
HE3ABHCHMOE OMNpeieJieHHe BCEX 4ICHOB BOAHOGANAHCOBOrO ypapHe-
Hiisl, IPH KOTOPOM MoJiyyaeMasi HeBfA3Ka Gajanca CJyKHT B Onpeie/eH-
HOMl Mepe KPHTepHEM NpPaBHJALHOCTH OUEHKH OTACJLHBIX 3JEMEHTOB
Oananca, HauGosee apdekTHBHBIM NPH 3TOM SBJSETCA TEljosHepre-
THYECKHI NOAX0A K H3Y4YEHHIO mpolecca Baaroo6MeHa B npejenax
rOpHOH TePPUTOPHH. DTOT NMYTh, PACCMOTPEHHBI, B YaCTHOCTH, B pa-
6orax Byraunckoro [37, 39], OGasupyercs na npuMeneHuy (PHSHYCCKH
00OCHOBAHHBIX PAacuYeTHbIX 3aBHCHMOCTEH, OCHOBAHHBIX Ha COBMECT-
HOM peLIeHII ypaBHeHnil BOAHOTO H TeNJOBOro 0aaHcoB.

Hpyroe nanpasienne BojAHOGAJAHCOBLIX HCCJEA0BaHNH, KaK ObLIO
OTMEUEHO BBIlIe, 3aKJIOYAeTCsl B JCTAJbHOM H3YUYCHHH JIEMEHTOB BOJA-
HOro Gajianca NyTeM OpraHH3alHi CHEUHaJbLHBIX 10JeBBX pabor. Xors
9KCNEpHMEHTANbHbIE BOAHOOAAAHCOBLIE HCC/EA0BAHUS BCJICACTBHE HX
3HAYHTEJILHON TPYAOEMKOCTH HOCAT OrpaHHYEHHBIH XapakTep, mem He
MeHee MNpPEJCTaBJIAIOT 3HAUUTEJbLHbI HHTEPeC, TaK Kak M03BOJSIOT

ACTAJIBHO H3YUHTH 38KOHOMEPHOCTH (popmuponalmﬁ 9JIEMEHTOB BOJ-

HOro GaJsianca B KOHKPETHBIX TOPHBEIX YCJOBHSIX M CHOCOGCTBYIOT MO-
NOJHEHNIO Kpaifie CKYAHBIX AanHbiX HaGaojenuit. Cpean pabor nan-
HOro Hanpasjenus caeayer ormernts Hceaeaosanns M. C. Cocenosa
[117], A. ®. Jlutosuenko [87], K. B. Uwinenko [133], B. I'. IlInaka
1 B. M. Muxaitiosoii [138], A. T'. MabsicoBa [64], JI. I1. Maayp [89]
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opax Tsaup-Ilans, wecaenopanus . M. Kyparenauase [85] B ro-

ax Kaskasza n ap. K coxaneniio, skcnepumentaibible Bojnodalan-
COBbIe JICCUICIOBAHAS B ropax BechbMa orpannyensl. Passutie ux pe-
er YJYYIIEHHS CYIeCTBYIOMUX H paspaGoTKH HOBHIX NpHOOPOB K
)0OpPYA0BaHIs, NPHCIOCOGIEHHBIX Mg SKCIVIyaTaluni B OPHOIT MecT-
OCTH, COBCPLICHCTBOBAHUA METOAHKH Habmioaennit, B ocobGenHOCTH
0 Kacaercss aTMOC(HEpHLIX OCaJKOB M CHEMKHOrO MOKPOBa, KOTOpble
3 ropax H3yueHsl BechbMa c1a60. MetTo/ibl KOpPeKTHPOBKH OCaJKOB, H3-
peHubix ocagkomepami TpeTbakoBa, NPHMEHHTENLHO K FOPHBIM Tep-
,wrﬁpum He paspaboTambl. ‘
¢ YIKAAIOTCS B AajbHeHeM paclInpeHHH 9KCHepHMeHTalbHble BOA-
HOOANAHCOBBIE HCCJICJIOBAHNS B  BBHICOKOrOPHOW 30HEe M B npejenax
260 HayueHublx ropublx pafionos Bocrounoit Cubnpu u Cesepo-Bo-
oka CCCP, /laabueiiiiee paciinpenne HaluxX 3HaHHIE O 3aKoHOMEp-
OCTAX BJAArooo6opota B Npeaeaax ropHbiX TEPPUTOPHI 3aTpPYaHH-
[eNibI0 6e3 CYLUIeCTBEHHOrO pPasBUTHA THAPOMETEOPOJOTHYECKON CeTH
B’ 9THX palioHax.

5.1. BIMSAHUE BBICOTHOHW NOSICHOCTH HA PACNPEAEJIEHHE
ANEMEHTOB BOJLHOIO BAJIAHCA IOPHBIX BOJLOCEOPOB

BoabmnucTBo pabor, CBA3AHHBIX € HCCJIEJLOBAHHAMH BOAHOTO 06a-
Jlanca rOpHBIX TEPPHTOPHIf, A0 HEJABHEro BPEMEHH OCHOBBIBAJIHChL Ha
“yuere spdexra BepTukaabHoil noscuoetn. Ewe B 1886 r. K. Murkos-
‘ckuit [117] ycranoBuia, uTo pacnpejesieHue CpeiHEro roaoBoro Koag-
‘(punnenTa cTOKa B FOPHBIX paHoOHAX NMOAYHHSIETCS 3aKOHY BEpPTHKA/b-
Hoit moscrocrH. IMocaeayiomue paGoThl MOATBEPANII BOIMOKHOCTH
MOCTPOCHHST TAKHX PErHOHAJMBHLIX SMIHPHYECKHX 3aBHCHMOCTEN H
3 OTHOWIEHHH APYrHX 3JeMenToB Bojnoro Gasnauca. HanGoaee saddex-
THBHO MX MPHMEHCHHE Sl H3YUYCHHs 3aBHCHMOCTH OT BBICOTHI OCPEA-
HEHHBIX BO BPEMCHH HJH MO TEPPHUTOPHH 3/IEMEHTOB FHAPOMETEOPOJIO-
THYECKOro pexuMa,

Corracio COBPEMEHHBIM  NPEACTABACHHSIM, BBHICOTHAs MOACHOCTH
siBasieTcst  0AHoft M3 (OpM  NPOSIBJACHHS MPHPOLHON 30HAJNLHOCTH.
M. H. lapuman [43] Bbiaeaser ABa poaa 30HAJbHOCTH: PajHaUHOHHO
“00YC/I0BICHHYIO M aABEKTHBHO oOycJosjiennylo. B pamkax kaxiaoft us
HHX OH paccMaTpiHBaeT HECKOJIbKO CaMOCTOSITENbHBIX BH/IOB 30HAJID-
JHOCTH. B paBHHHHEIX paifoHax NPHTOK COJHEYHON pagHalHH K 3eM-
HOIl NOBEPXHOCTH ONpPEAE/ACTCH €€ INHPOTHBIM NOJM0KEHHeM (LHPOTHAR
HAJBHOCTL), B TOpax — 3KCMO3Huued (9KCMOSHUHOHHAS 30HANb-
CTh) M BLICOTOI (BBICOTHAS 30HAALHOCTL). [To OTHOWEHHIO K a]BeK-
BHBIM TOTOKaM Temsia # Baarn [apuman BbIAETSET NPOAOALHO-
PKYJISUHOHHYIO (YAAJEHHOCTH OT O4aroB (OpMHPOBAHHS [OTOKOB),
KCIO3HILHOH HO-LHPKY/ISUHOHAYIO (OpHEHTALHsl MO OTHOUIEHHIO K Ha-
aBjeHHio nepesoca Temaa M Biaarn) H Gapnepuyio (mepeceuenue
CJAOUHPOBAHHBIX FOPHBIX CHCTEM) 30HAJLHOCTL. B yenosusx oraens-
TOPHBLIX CHCTEM COMETAHHE SJeMEHTapHBIX (OpPM 30HANBHOCTH
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TIPUBOAHT K 0O6Pa30BaHHIO CJAOXKHBIX (OPM B0HAJBHOCTH, KOTOpBIE
IFapuman na3saa AHCJIOKAUHOHHBIMH.

H. C. Cocenos [117] obGpatha BHHMaHHE Ha TO 00CTOATEJLCTEO,
YTO cXeMa 3omHaJbHOCTH [apuMana XoTs M OXBAaTBIBAET AOCTATOYHO
NOJIHO O0IHe 3aKOHOMEPHOCTH TeIo- H BJjaronepeHoca, caabo yui-
THBaeT OCOGEHHOCTH MNOACTHJAIONIEl NOBEPXHOCTH, KOTOPHIE MOPYT
OKa3hiBaTh CYLWIECTBEHHOE BJHSHHE HA T'HAPOMETEOPOJIOTHUECKHE Mpo-
ueccol B ropax. Ilo muennio CocenoBa, «B npejejax pationa ¢ ouHo-
POAHLIM XapaKTEPOM BBICOTHO-9KCNO3HIHOHHON 30HAJBLHOCTH Onpeje-
JEHHOMY COYCTAHHIO BH/A NMOBEPXHOCTH, BHICOTHI H IKCIOZHIHH COOT-
BETCTBYIOT 1 ONpe/iesieHHble THAPOJIOrHYeCKHe CBOHCTBA. JTO OTKPLIBAET
BO3MOXKHOCTH i TEPPHTOPHAJILHON HHTEPHOJSILHH COCTABAAIOULIX
BOAHOTO Oajanca i uX cakropop». Ckaszannoe, OAHAKO, Cnpasei-
JIHBO, €CAH NOJ IKCNO3HIHEH NOHUMATL HE TOJLKO OPHEHTAUHIO CKJO-
HOB 110 CTpaHaM CBeTa, HO Takie H N0 OTHOLICHHIO K HANPaBJCHHIO
Baaroneperoca. Kak Gyier nokasano HHXKe, NPH HCCJACAOBAHHH NPO-
1eccoB (OPMHPOBAHHS JEMEHTOB BOAHOrO GaJaHca B ropax Cjaeayer,
Hapsay ¢ APYrHMH, YMHTBIBAThL TaKOM NMOKa3aTelb, KaK YKJIOH CKJAOHA.

Bnoane oueBnaHO, 4TO BBICOTHAsi 30HAJLHOCTH 3JEMEHTOB BOJI-
HOTO 1 TenJoBoro 6aaHcoB 0COGEHHO OTYETIIHBO JAOJKHA NPOABIATLCS
JUIs CKJIOHOB OAHHAKOBOH OpHEHTaUHH ¢ GJH3KHMH YKJIOHaMH. DTOT
BBIBOJL XOPOILO NOATBEPIKAAIOT Pe3yJabTaThl HCCJCLOBAHUM, BHINOJHEH-
HBIX B pasjnunbiX ropumx paiionax CCCP. Hdas reppuropun 3alaii-
Kaabsl, Hanpumep, ByriiHHCKHM yCTaHOBJIEHBI CaAMOCTOSATENLHbIC 3aBH-
CHMOCTH OCaJKOB H CTOKa OT cpejiHeil BHICOTH BOJOCOOPOB AJs Tpex
OTACJBHBIX PafioHOB, pasjIHYAIOMUXCs 110 XapaKTepy OPHEHTAUHH —
CeBepo-3anajHoro, BOCTOYHOro u 3anajunoro [37]. I'papukn cpsasn
OCa/IKOB C BBICOTONM MECTHOCTH JAJIf YKasaHHBIX Bhllle PaiioloB npei-
craBjenn Ha puc. 10. .

O BAMAHHM BHICOTHON MNOSICHOCTH Ha pacnpejesenHe 3JeMEHTOB
BOAHOro GazaHca [aloT NpejactaBjieHHe rpaHKH, NPHBEICHHLIC HA
prc. 11. drtu rpadukn nosyyenn aas Gacceitnos pek Yon-Kuisbuicy u
Anaapua, pacnosokeHHbiX Ha ckaonax cesepuoro Tanp-Ulana [13].
I'padukn  Xapakrepuaylor H3MEHEHHS OCAaJKOB, CTOKA H HCHAPEHHS
C BLICOTOH MECTHOCTH, AHaJIN3HPYsi STH 3aBHCHMOCTH, MOMKHO 3ame-
THTb, YTO CBA3b OCA/KOB C BBLICOTOH MECTHOCTH AJsi O6GOHX BOJO-
c6opoB npHMepHO OAHHAKOBA, a CTOKA W HCHapewus — pasanuua. Jlo
BricoTet 3200 M uenapenue B Gacceiine p. Agaapua MeHbuie, ueM Ha
Bopoc6ope p. You-Kusbuicy, 910 B 3HAUMTEJLHON CTENEHH CBA3AHO
¢ TeM, 4To B nepeom Gacceiine, HaunHasi ¢ BhicOTh 2500 M, MHOrO OChI-
neji ¥ CKaJj, HCMAapeHHe ¢ KOTOPHIX HAMHOrO MEHBIIE, YeM C JYroBbIX
NOBEPXHOCTEHl, KOTOPBIMH Ha 9THX BHICOTAX NPEACTAB/ICHA NOBEPXHOCTD
Gacceitna p. Yon-Kmisbiicy. B T0 ke Bpems u3-3a pasiuunsa MOACTH-
JAIOUHX noBepxHocTell crok p. Ajaapya B 3TOii 30HE BBILE, YEM CTOK
p. Yon-Kuisbuicy. OtuMu pasanuusiMu oObscHAeTCA TakxKe TOT (akr,
YTO CTOK 10 BLICOTHBIM 30HaM B Oacceiine p. Azaapua naMensercs
Gosee naaeno, uem B Gaccefine p. Yon-Kuisnacy [13].

Ecam cpaBuuTb 3aBHCHMOCTH OTACABHBLIX 3JEMEHTOB BOAHOrO Ga-
JaHca OT BBICOTBI MECTHOCTH, NMOCTPOCHHBIE AJISI PA3JHYHBIX TOPHBIX
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CHCTEM, OHH OYAYT CYUIECTBEHHO OTJMUATLCS APYr OT Apyra. 970
OOBACHACTCS B NEPBYIO OYEPEAb Pa3AHUHEM KAMMATHYCCKHX YCJOBHIt
TOi WK HHOl ropHo# Tepputopuu, Tem He Menee a4 JOOBIX TOPHBIX
CHCTEM OOLIHM ABJACTCHA YBEJAHYCHHE OCAAKOB H CTOKA ¢ BO3PACTaHHEM
BLICOTHl MECTHOCTH A0 onpeaedentoro npejeaa (3500—4000 m), a sa-
Tem HX ymenviuenne. [Ipexpaluenne BospacTanus 0Caikos Ha JaHublX
BHICOTAX OGBACHACTCH TeM, YTO B YCJOBHAX Pa3peieHHoil armocdepbt
cunzKaercs s(dexT KoHaeHCAlHH BOAAHBIX 1aPOB.

Coraacio uceaesopanuam B. . TFanumko [42], ocnoBuast nosis
ctoka (67 %) B Gacceitne p. Kuispiaua dopmupyercs suiwe 2600 M Ha
naonann, sanumaiomeit 28 % obuieit niomaan sogocGopa. Ha eico-
tax or 1200 mo 2000 m, samumatouux 38 % muomann BogocGopa,
dopmupyercs seero 9,3 % cyMMapHOro croka. Uro Kacaercst aHayeHuit
CYMMapHOrO HCHAPEHHs, TO B, HH3KOTOPHOM MOfiCe 0 BBICOT MPHMEPHO
800—1000 m onn Majo mensiorcs, a naunnas ¢ 1000 M cucremarnye-
cKi yOWBAlOT ¢ yBeauuenuem BbicoThl mectnoct. Tak, B Gacceiine
p. Kuisbiiua cymMmmapHoe Henapenue ¢ noBepXHOCTH rOPHOro Bojocbopa
3a TenJblil nepHoa roga ymenbuiaercs ot 300 MM B HHU3KOrOpHOH 30H€
¢ puicotamu 1300—1500 a 10 40 My B 3omax Beicot 3500—3800 M [42].

AHanu3 MaTepHaJoB MO BJAXHOCTH MOYBOTPYHTOB 3a PasjaHUHbIE
110 BOAHOCTH TOJIbl CBHACTE/BLCTBYET O TOM, YTO C yBeJHYEHHEM BBICOTH
3anacel BAard B nouse yseanunsaiorcs, IIpu 9TOM MOBBILIEHHBIE BJA-
rosanacsl Haba0AalTCs Gojee MPOJOJKHTEIbHOE BpeMs Ha GOMbIIHX
phicorax [117].

V3aMeHeHUs T TOrO HJM HHOrO THAPOMETEOPOJOrHYECKOro 3JeMEeHTa
¢ BHICOTOI OOBIMHO XapaKTEPHIYIOTCA €ro BepTHKAJIbHBIM IPajiHeHTOM,
KoTophiit paccunthiBaetcs na 100 M noauaths. Kak Obuio ormeueHo
BHIIC, B YCJOBHAX FOPHBLIX TEPPHTOPHIA HaACKHbIE CBA3H JICMCHTOB
BOAHOro OaJiaHca ¢ BLICOTOI MOryT ObITh YCTAHOB/JEHBL A OAHOPOA-
HBIX [0 XapaKTepy OPHEHTALHH 1 KPYTH3HBL FOPHLIX JaHAwadToB. [To-

Tabauua 16

BepTHKaabHble FPAJAHEHTH OCHOBHBIX SJEMCHTOB BOAHOTO Gananca mm
na 100 m nopnema

Asnauryaa Cpaanent
I i O DHICOTH, ANR H
T | Oum | drokat. i
eHT, M P )< E
Tanu-llaue | Cenepumit 1400—3400 | 7—19|256—50 |—~16... —26 [117]
ckaon 3an-
JHiicKoro
Anaray
Boanioit CepepHutit 500—3000 | 20-90|20—100] —1... —I14 [28]
Kagpxas CKAOH
10K HBLi 5003000 |35—90|54—105| —3... —19 [28]
CKJIOH
3aGaiikanse | 3anaaunii 10001500 | 24 —32 (20— —l... =10 Jlaunse
B. C, Byr-
JIHHCKOrO
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9TOMy B Mpejienax OOWHPHBIX TOPHBIX CHCTEM BbUACSIOTCH paiiousl,
iOlllHe J0CTATOYHO YCTOHYHBBIC CBSI3H OT/JRJBHHIX 3JEMEHTOB Ga-
anca ¢ BhicoTOll MectHocTH. Takue JOKajbHBIE 3aBHCHMOCTH € Bbl-
COTO/l OTAMYAIOTCA APYr OT APYra Kak no Xapakrepy CBiA3H, TaK W
no apauennam rpauentos, B. JI. 3aiikosuim [67] mas TeppuTOpHH
apkasza Beeseno 29 panoOHOB, PAas3iHYAOLIMXCH 110 XapakTepy
aan  croka ¢ Buicotoir. JI. A BaaanmuposeiM [28] B npexenax
Boabumoro Kapkasa (Ges AsepGafijukaHCKOi CCP u [larecranckoit
ACCP) no xapakTepy CBS3H OCA/KOB, CTOKAa M HCNapeius C BHICOTOH
BBIICJICHO HA CEBEPHOM cKJoHe 24 paiioHa, a Ha I0KHOM CKIOHE
25 paiionos. OG M3MEHYHBOCTH BEPTHKAJbHLIX TPaJHENTOB OCHOBHBIX
9JEMEHTOB BOJHOro Gajanca B YCJIOBHAX CPaBHHTENLHO OJHOPOAHLIX
'1I0 OpHEHTALNH FOPHBIX TEPPHTOPHIl naerT npeacrasienue Tali. 16.
. 3nauntenbHble KoseGaHus rPajHEHTOB MNOKASLIBAIOT, MTO 3OHaJIb-
| HOCTL 9J1eMEHTOB BOAHOro .6ajaHca B TOPHBIX YCJIOBHAX NPOSBJIACTCA
BechMa ca0xkH0. Kak Gyaer nokasaHo HiKe, BO MHOMHX caydasx s¢-
(heKT OpHEHTaLNK CKIOHOB GyjeT oKashiBath GoJbliee BIHANAE Ha pac-
| npeseseHne 3neMenToB GasaHca, YeM BhICOTa MECTHOCTH.

5.2. YYET 3I(Cﬂ03"l.llflu U KPYTH3HbI CKJIOHOB
NMPU BOJAHOBAJIAHCOBBIX PACYETAX B IOPAX

OpueHTalns CKJIOHOB, KaK y/Ke OTMEYaoch, OKA3LBacT BJHAHHE
pa (opMHpOBaHHE 3JEMEHTOB BOAHOrO GaJjaHca JABOSKHM 0o6pasom.
~C oaHOil CTOPOHL, OHA XapPaKTEPH3YET PACIOJIOKEHHE rop H TOPHLIX
CHCTEM OTHOCHTENbHO NMPeodJiaaioulero HanpasicHus nepenoca BiasK-
HBIX BOZAYWIHBIX Mace H, ¢ JAPYrofl CTOPOHBI, ONPEAESeT pasiHunbiil
pajuaunuonnpii 6ajanc pPasHo OPHEHTHPOBAHHBLIX TFOPHBIX MOBEPXHO-
creii. Ecain pacemaTpuBaTh nepBblii acnekT, ToO B STOM cayuae BJH-
HHe OPHEHTAlUN CKa3bIBACTCs B NEPBYIO OUEPEeAb HA PEKHME OCAAKOB
¥ uepes HHX Ha pexHMe cToKa. B Tex cay4asx, KOria ropHbie CKIAOHbL
PACNONOKEHH Ha MYTH BAaXKHBIX BO3AYLINLIX BETpOB (HaBeTpeuibie
CKJIOHB), OHH M0JYYal0T 3HAUHTENbHO GOJblIee KOJHYECTBO OCAKOB,
yeMm CKJOHBI APYrHX 9KCHO3HIMiL, ITOT, B 00LIEM-TO, Gecenopubiit Gakr
* OATBEpIKAAETCHs  PE3y/IbTaTaMH  MHOFOYHCJIEHHBIX HCCJeLOBARMIL.
~ Tlo panuwv, nanpusmep, M. M. Kupuaoka [70], BonocGopn npasoGe-
. pexkubix nputokoB p. THCB, pacnojoKeHHbe Ha HABETPCHHBIX CKJIO-

pax Kapnar, xapakTepH3yloTcsi HauGOABLINM KOJMYCCTBOM OCALKOB:

Ha Bhicote 600—700 M Bmnajgaer 1400—1600 mm B roa. B 1o xe
~ Bpemsi B Bepxosbax p. Uepuoii Tuewl, Gaccefin KOTOPOil pacnoJoxeH
. Ha NOABETPEHHOM CKJOHE, KOJHYECTBO BBLINALAIOMHX OCALKOB Ha Bbl-
- cote 1000 M ne npesbimaer 1400 My B rox. BoaocGopsl npasobepex-
. HBIX npuTOKOB p. JlHecTpa, pacnoJOXKeHHbe Ha HABETPCHHBIX CKIOHAX
- Kapnam, no pauHblM TOro e aBTOpa, YBJAAXKHAIOTCA 3HAUHTEILHO
~ayume  (1450—1650 MMm/ron) no cpaBHEHHIO C Gacceitnom p. [pyn,
PACHONOKEeHHHM Ha noaserpenHoM ckaoxe (1050—1300 mm/rox).
‘Ha rteppuropun 3abaiikaips [37], KOTOpas HaXOMHTCs NOA BO3/ICi-
CTBHEM LHKJAOHOB, NPUXOAAWHX ¢ ATIAaHTHKH, H MYCCOHHBLIX BO3AYLI-
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HBIX Mace, (GopMHPYIOULHXCSA HaJ AaJbHEBOCTOMHBIME MOpsiMuH 1 Ti-
XUM OKeanoM, HanboJee yBJIarKHEHHBIMH ABJSIOTCS CEBEPO-3anajiHble
H BOCTOYHBIC CKJIOHBI, T[Jl€ TCpajHEeHT oOcajAKoB cocrapaser 40—
50 mM/rox na 100 M noawvema. B To ke Bpemsi 3anajguble CKJIOHB, Ha-
XOASIILHeCs B BETPOBOI «TEHH», MOJY4alOT 3HAYHTEJILHO MEHbIIEe KO-
JIHYECTBO OCA/IKOB H FPaaueHT ocajakoB 3xechk 25—30 mm/roa na 100 m
noasema, I[To panubim B. T. Kuperst [71], naunGoubliee KoJaHUECTBO
ocaiakos B ropax Koneraara Bbinagacr B sanafHoil HX YacTH, KOTOpas
GoJsee fOCTYNHA AAA BAAXKHBIX BO3AYWIHBIX Macc. B 3aMKHYTHIX KOT-
JIOBHHAX H Y3KHX J0JHHAX OCAJIKOB Bbilagaer SHAYHTEALHO MEHBIUE,

Bropoit acnekr BAHSHHS OpPHEHTAlUHH CKa3bLBAETCS B HEOAHHAKO-
BOM NOCTYIVIEHHH H PACXOAOBAHHH CONHEYHOIO Telia Ha CKJIOHAX pas-
JIHYHOM 3KCMOSHIKK U KpyTH3ubl, Byryimnckum cosmectso ¢ B. I'. Hu-
KHTHHBIM BBIOJIHEHE! TEOPETHUECKHE PaCUeThi CPEAHEro MHOrOJeTHEro
pajHauHoHHoro Gajianca CK/OHOB PasdJHYHON SKCHOZHUHH U KPYTHIHBI
C HCOOJML30BAHHEM AaHHBIX CTAHAAPTHBLIX AKTHHOMETPHYECKHX HalJi0-
aAennit [38]. Pacuersl Buinoanennt 3a nepuoasnl or 6 po 10 ser aas
WIECTH aKTHHOMETPHYECKHX CTAHUHMH, PacioJOKEHHBIX Ha TEPPHTOPHH
3aGaitkanbs M npHJeralolHX PaioHOB H HMEIOWHMX BHICOTH A0 800 M
Haa yp. M. Jas 9Tux cranumii GbVIH PAaCCUHTAHBI CPEAHHE MHOTOMET-
HHE MeCs4Hble 3HAYCHHA pajHauHoOHHOro GajlaHca CKJIOHOB KPYTH3HOI
0; 5; 10; 15; 20 n 25° aas BOCHMH a3HMYTOB, B3ATHIX UEPe3 KakK-
Avie 45°, ITox asumyToM NOHHMAJICA Yroa MeKAy HanpasJeHHeM Ha
or (A:=0°) 1 ropH3OHTaJILHON NpOeKIHell HOPMAH K CKJAOHY, OTCHH-
ThIBaeMBIH 10 YacoBoii crpesake. Pacuer npoussopmuicst no gopmyie
(2.2). Ipu stom cymmapHas CO/MHEUHas pajHalus ONpejessiach Mo
(opmyne

i
L

((operiis Gexn=m ; {Q' [cosH ; (cos A cos A, - sin A sin A;) sin p -

-+ sin H(; cos ]+ ¢ cos? —g-} dt, (5.1)

rre Q u g~ COOTBETCTBEHHO CPEAHHE 3HAYCHHS MPAMOIl W paccesH-

HOJ COJIHEYHOIt pafHaluK, NPHXOAAIEH HA NepPNeHAHKYAAPHYIO Jydam ’

Coanna noBEPXHOCTL B OCHOBHBIE CPOKH HabJIOACHRI; {; K [ — COOT-
BETCTBEHHO BpeMs Bocxofa H saxofa Coauua, muu; Hg— BeicoTa
Coanna B ocHOBHBIE CPokH Habuwonennit; Az — asumyr CodHla B oc-
HOBHBIC CPOKH HaOMOAeHHN; [ — KpyTH3ua ckaoHa; A.— asumyr
CKJIOHA; M — YHCJ0 AHell B COOTBETCTBYIOULEM MECsILe.

Pacuer sdpekruBHOro H3AyueHHS! CKJIOHOB NPOH3BOAHJCH MO
¢dopmyie

lexz=0,950T" (11,7 — 0,23e) (1 — cn) cos p, (5.2)
rie 0=5,67-10-"* Br/(cm? K*)— nocrosnnas Crepana—DBoabumana;

T — abcosoTuas TemMnepatypa BO3AyXa; € — CPEAHsSs MecsuHas yn-
pyrocth BoasHoro mapa, moap.
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- Cpeanne Mecsunble 3HAaYeHHs aab6eio B popmyde (2.2) aas pac-
CMATPHBACMBIX CTAHIMI GLlIH B3ATH W3 «ChPaBOYHHKOB MO KJaHMaTy
CCCP». PeayapraThi pacieToB noKa3ajH, 4TO HeOGXOAHNMOCTS yuu-

BATH H3MEHEHHs pajuMauHOHHOro 6aJjiaHca CKJIOHOB B 3ABHCHMOCTH
OT HX SKCMOSHUHH H KPYTH3HBl BO3HHKAET A5 paccMaTpHBaeMoil Tep-
PHTOPHH JIHIIL ¢ Masd 1o CeHTabph. B ocranbHbie Mecsibl 9STHMH H3-
MEHEHHIMH ~ MOJKHO npene6petb BCJAEACTBHE MaJOCTH 3HAYCHHI R.
‘Fla OCHOBaHHH NOJYYEHHBIX PAaCUeTHHIX AaHHBIX 0KA3a70Ch BO3MOK-
(HBIM COCTABHTH /LISl PACCMATPHBAEMOM TEPPHTOPHH CBOAHYIO Tal.auiy

O/IOBLIX 3HAYECHHI] DPAAHAUMOHHOrO 6ajaHCa CKJIOHOB B NpPOLEHTax
(OT pajanauHonHoro Gajanca ropH3OHTAILHON noBepXxHOCTH (Taba. 17).

- : Ta6anua 17

Foposoit paanaunonubifi Gasakc CKIOHOB B NpoUeHTax
OT PAJAHAUMOHHOr0 OANAHCA FOPHIOHTAALHOR NMOBEPXHOCTH

Kpyrnaua cxaona, ©
DKCNOINUUA
craona
5 10 15 20 25
10 103 106 108 109 110
3 99 98 96 94 92
Cc 96 91 86 81 75
B 100 99 98 96 . 93

. Anaaus panmbix Ta6a. 17 nokasmiBaer, uTo TOAOBbIE 3HAYCHHS A8
 CKJIOHOB pasaHYHOfl OPHEHTAUHH M KPYTH3HLl MOTYT CYIUECTBEHHO pas-
Jmdathest. s ckI0oHOB HeGOABIION KPYTH3HBI H3MeHeHHs R B 3aBH-
- CHMOCTH OT MX 9KCNO3HUHH He3HaunTeqbHbl. C yBeqHYEHHEM KpYy-
' TH3HBI 5TH H3MEHEHHs BO3PAcCTaloT, H NpH KpyTHaHe 25° paaHalmOH-
‘HBI GaJaHC CeBEPHOro CKJIOHA OKasbiBaetcs Ha 25 % wmemnblue, a 103K-
Horo—mHa 10 % Gosvwe paanaunonHOro GajaHca roOpH3OHTAJLHOMN
‘noBepxHOCTH. g APYrHX IKCHO3HUHI 3TH H3MEHEHHs MeHee 3HauH-
TEJIbHBI, HO TakXKe BecbMa omyTumbl, das Goabuieidl HarIgAHOCTH
- XapakTep H3MEHEHHH TOAOBBIX 3HAYEHHIl paaMauUHOHHOrO GaJjanca
| CKJIOHOB B 3aBHCHMOCTH OT HX ODHEHTAUMH M KPYTH3HB NOKa3aH Ha
narpamme (puc. 12). BuiBoaw, noayvennsie aas tepputopun 3abaii-
- KaJibsi, COBMAAAIOT C PE3YJLTATAMH aHAJOTHYHBIX HCCAEAOBAHMI, Bbi-
NOJIHEHHBIX B JIPYTHX FOPHBIX pafioHax,
- B. A Bokos [12], paccmarpusas BONpPoC 0 BAHAHHH SKCHOSHIHH
H KPYTH3HBI CKJIOHOB Ha paJHAaLMOHHLIT Gajlanc B YCJIOBHAX 3anai-
(HOM Bauikupuu, nosayuns caepyouine fannbie (taba. 18).
~ Takum o6pasom, npH oueHKe OTAGALHBIX 971eMeHTOB GaJsaica B rop-
IBIX YCJIOBHSX C HCMONL3OBAHHEM DACUCTHBIX CXeM, B KOTOphE B Ka-
€CTBe napaMerpa BXOAHT paAHaUHOHHLIT 6anaHe, HeOGXOANMO YUHTHI-
Th  €ro  H3MEHEHHA /15l CKIOHOB PA3jiHYHON SKCNO3NUHH H KpYy-
TH3HB. B wacTHOCTH, NpH HCMOMB3OBAHHH IS PacCueTOB HOPMBI TOJ10-
rO HCHAPeHHsi ¢ FOPHBIX BOAOCGOPOB YTOYHEHHOTO YPaBHEHHS CBA3H
. H. Byasiko (cMm. dopmyay (5.9)) snauennss BO3MOMKHBIX OMIHGOK
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BCJICACTBHE HEYYETa H3MEHEHHH pajuauuonHoro GanaHnca Ha CKAOHAX
pasHOil SKCHO3HUNK NPH KPYTH3HE CKJIOHOB 20° MOryT AOCTHraTh Cle-
AyIOUHX sHavennit (taém. 19).

Ha upumepe aByx ropumix BojaocGopos Gacceitna p. Butim Geuio
PACCYHTANO HCHapeHHe 1o ypaeuenuio (5.9) c yuerom u Ges yuera ua-
MCHEHHI{ 3HayeHHit R B 3aBHCHMOCTH OT 3IKCHO3HIHH H KPYTH3HDLI
CKJIOHOB, Ha KOTOPbLIX pacnojozensl BojgocGopsl. PesyiaptaTnl pac-
yeToB mpeactapaeHol B Tab.a. 20,

c
40 6m/m?

-—ae
—§JD CB
—’06
S — 15"

3 408m u’ _2;

H3

Pue, 12. HuarpaMma suavennit pagnauponnoro GanaHca B 3aBi-

CHMOCTH OT IKCMO3MHIUHH H KPYTH3HLI CKJIOHOB MPH pazHaliiOHHOM

Ganance rOPH3OHTaJALHON mosepxuoctH, pastom 40 Br/m? (3aGait-
KaJabe).

[Tonyyennbie AaHHBIC CBHAETEJLCTBYIOT O HEOOXOAMMOCTH yueTa
H3MEHCHUIT paanaunonHoro Gajanca CKJIOHOB B 3aBHCHMOCTH OT HX
OPHENTAUMH M KPYTH3HBI NPH pacyerax HCHapeHHsa 1o ypaBHEHHAM
cBssH. Yto Kacaercs APYrHX 3JEMEHTOB BOAHOrO OajaHca: OCajKoB,
CTOKA4, H3MEHEHHS BJAro3anacoB, TO HA pacnpejeseHHe HX roA0BbIX
3HAUCHHIT KPYTH3HA H SKCHO3HUHS CKJIOHOB MpPSMOro BO3AEHCTBHS HE
OKasbiBaioT. B ganHoM cayuae Gosiee CYUIECTBEHHOE BJHSHHE HMEeT
OpHEHTalUHs CKJIOHOB MO OTHOWEHHIO K HAMPaBJICHHUSAM MepeHoca BJa-
rOHaCHIeHHBIX BO3AYWHBIX Mace. Tak, Hanpumep, B Gacceitie p. Kui-
3bliua  (loro-zanagupiit Tanb-Ilanb) muHOroJeTHHe CpeAHHE roOA0BbIC
CJIOH CTOKa pacnpeae/siiorcd B 3aBHCHMOCTH OT IKCHO3HIHIT CKJIOHOB
caeiyoutim o6pasom [42]. Ha 10KHBIX cKiIOHAX FOJOBOI CJOi CTOKA
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(renamtii nepuon roga) [12]

TaGauua 18

Paanaunonnnfi 621aHC CKAOHOB B NMPOUEHTAX OT paanaunonnoro Gasanca
TOPH3OHTAJBHON MOBEPXHOCTH AAA TeppuTopny Bawkupuu

H PasHbIX HOPMAX FONOBBIX OCANKOB

y DKCHOINUMA CKAONS
Kpytitana
. CRIOHA
' 0 103 3 c3 C cB B 0B
1°30" 102 101 100 99 99 101 102
- 300 102 101 99 97 96 97 100 102
5 00 105 102 98 94 92 85 100 104
- 830 109 104 97 90 88 93 101 107
17 30 117 112 96 85 78 86 101 114
30 00 127 117 94 71 66 77 101 122
TaGauua 19

Ownbku onpexnesenns no ypasHennio (5.9) HOPMB rofoBOro HEnapenus
C Pa3saHIHO OPHEHTHPOBAHHBIX FOPHBLIX CKJAOHOB KPyTH3HOH 20°
npn pagMaunonnon OGasamce ropHaoHTasbHoli nosepxnocty 26,6 u 53,2 Br/m?

| Srcnonn | 0ot | ompeneaten | PGEAM | O | ompeteatiun
Ipn R=="53,2 Br/m2 Tipn R=26,6 Br/m2
C 300 +5 Cc 300 11
500 +10 500 18
700 +14 700 21
10 300 o 10 300 ~5
500 —4 500 —6
700 -5 700 =7
Tabanua 20

Pacuer no ypaskennio (5.9) HOPMBI FOAOBOrO CYyMMAapHOro HCNApeHus
€ MCMOAL3OBANHEM 3HANCHHI PAAHAUMONHOrO GajJanca ropH3OHTAJILHOR
NOBEPXHOCTH R M ¢ ydETOM papHanuonnoro Gasanca ckiaonos R’

Pexa — nyuKr P s ﬁ;,ﬁ; B'r;.u’ E °;‘;j‘,ﬁ',§;;.’“.‘,:°'
3 Pacuer £ no P u R’
‘Mama — noc. Yykua | 790 I 32,0 9,0 I 259 | -
DHramnmMo — noc. JHraxuMo 683 37,8 (et 322 -
Pacuer £ mo P u R
~ Mama — noc. Yykua | 790 I 39,8 9,0 I 343 | +-37
- DHramuMo — noc. IUraxuMo 683 34,4 7.7 287 —11
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cocrasasier 907 MM, Ha 10r0-BOCTOYHBIX 864 MM, Ha CEBEPO-BOCTOYHBIX |

854 MM u ua ioro-sanaaubix 800 MM. B jannom caywae pacupenede-
HHE CTOKA AaHAJOTHHHO pacHpeje/eHHIo CHEro3anacop, a IOCaeaHKe
TECHO CBsI3aHbl ¢ XapaKTepoM OPHEHTALHH CKJIOHOB MO OTHOWEHHIO
K HanpasJeHHSM Bjlaroneperoca.

5.3. OCOBEHHOCTH PACYETOB 2JIEMEHTOB .BOIIHOI'O BAJIAHCA
PA3JVINYHBIX TOPHBIX JIAHAWA®TOB

Bacceftn kpynHoit ropHoii peKH €O CpeAHHMH BHICOTAMH BOLOCOO-
pos 2500—3000 M oxBaThiBaeT, Kak NPaBHJIO, HECKOJIBKO BBICOTHBIX
n05coB. B obuem ciayuae MOKHO MOCJASA0BATENLHO BhILCAHTL CTENHOI,
JICCO-JIYTOBO-CTENHONM, aJbNHICKUH H TIgUHaJAbHO-HHBaNbHLIHE nosca.
CrenHoit BepTHKAJbHBI MOAC XapaKTepeH Al NpejAropHi, risuHaJbHo-
HHBAJbHBI HMEeT MECTO B T[OPHO-JIEJHHKOBLIX Oaccefinax, BepXHue
30HLI KOTOPLIX pacnoJsioxennt o6piuno Bhiwe 4000 m nan yp. m. Pac-
YeThl OCHOBHBIX 3JIEMEHTOB BOAHOro Gajanca B CTEIHOM MOsCE Maslo
OTVIMYAIOTCSE OT OOBLIYHBIX PACYETOB COCTABJSIOUIMX BOAHOro GaJsanca
JIJIsi 30HLI CTENEH B PaBHHHHBIX YCJOBHSX, TaK Kak B OOJbILIHHCTBE
CJIy4aeB yKadaHHBIl BBICOTHBI MOAC JOCTATOUHO OCBEUIEH AAHHBIMH
FHAPOMETEOPO/IOrHYeCKHX Habaoaennil, s pacyeToB OTACALHEIX 3Je-
Mentos GaJjianca 34eCh MOFYT MPHMEHATLCH Te K€ METOAbl, KOTOpbie
HCTONb3YIOTCH B PABHUHHBIX YCJOBHAX JUIA AaHHON HPHPOLHON 30HBL

Jleco-syroBo-cTenHoi nosic B OTHOMICHHH 3aKOHOMepHocTeit Gop-
MHPOBAHHs 3/7EMEHTOB BOAHOro OajaHca H3yuyeH TaKyKe JOBOJBLHO XO-
powo. BoJbIHHCTBO SKCHEPHMEHTANbHBIX BOAHOGAJAHCOBBIX HCCIIe-
JIOBAHHI B ropax BBIUNOJHEHB! HJH BBIIOJHAIOTCH HMEHHO B JlaHHOM
nosice. Pacuerst OTAEJAbHLIX JEMEHTOB BOAHOro GaJjaHca HMEIOT 3/1eCh
caeayoue ocobennoctd. HecMoTpst Ha CyIeCTBYIOULYIO CETh OCALKO-
MEpPHBIX NYHKTOB ONMpEAEJEHHE CpejHero Aas Bojaocbopa €10 aTMmo-

- cepHBIX OCaJAKOB B S5TOM MOSICE BCTPEHAET 3HAUHTEJNbLHBIC TPYAHOCTH.
310 CBA3AHO ¢ HEOGXOAHMOCTHIO KOPPEKTHPOBKH H3MEPEHHBIX 3Haye-
HHIT 0Ca/AKOB, METOAHKA KOTOPOIT NPHMEHHTE/ILHO K FOPHBIM YCJAOBHAM
paspabotana BecbhMa ciaGo. Kak M3pecTHO, B PaBHHHHBIX YCJIOBHAX
npiH BOAHOGANAHCOBLIX HCCJACAOBAHMAX B MOKA3aHHS CTAHAapTHOrO
ocajskomepa TpeTbiKOBA BBOAATCH YETLIPE BH/a MONPaBOK: Ha CMa4u-
BaHHE, HCHAapeHHe H3 O0CaAKOMEPHOro BeApa, BETPOBOIl HEAOYHeT H
HajfyBaHUe «JI0XKHBIX» ocaikoB (cm. m. 3.1). Ilepsas nonpaska He 3a-
BHCHT OT MeCTa pacnosioeHus npubopa (paBHHHHBIE HJH TOpHBIE
YCJOBHS), B CBA3H C YeM B YCJIOBHAX TOpP MOXKHO HCMOJL30BATL Me-
TOJAHKY €e onpejaesieHus, paspaboTaHHyIO /A PaBHHHHBIX TepPHTOpPHil
[111]. B cBfA3uH ¢ yMEHbUIEHHEM TEMJIOIHEPIeTHUECKHX PECypcoB 1o
Mepe YBeJHYCHHs BBICOTHI MECTHOCTH 3HAUEHHE NONPaBKH Ha Hcnape-
HHE U3 OCajJKOMEPHOro Bejpa Oy/eT NMOCTENeHHO YMEHLIIAThCsH ¢ Po-
CTOM BBICOTBHI MECTHOCTH. YUHTHIBas Ma/ible 3HaueHHs STOH NONpaBKH,
el0 Moxno npexebpeun [117]. Onpejenenne nonpasBkd Ha BeTPOBOH
HEL0yHeT B FOPHBIX YCJOBHAX OCJIOMKHACTCS OCOOBIM PEKHMOM Berpa
B ropax. las ee onpeneneuns pekomenayercs meroanka I'TO, yrou-
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HEHHAA 32 CHeT yuera OCOGEHHOCTEH BETPOBOrO PEKHMA NPH CHEro-
najax u yCJAOBHH 3allHUICHHOCTH MeTeocTanuuii 8 ropax [117]. Jlas
KOPPEKTHPOBKH MECHAYHBIX CYyMM OCAaJKOB B ropax MOMKET HCHO/Ab30-
BaTbcs dopmysa B. C. TonyGesa [49]

P=(P + P.)(1 + EN*U32), (5.3)

rie P —ucnpasiennbie ocaak, MM; P’ — uamepenusie ocanku; Po—
CyMMa noTephb Ha cMauuBanue, MM; A — koappuunent; U, — cpeanns
MECA4Has CKOPOCTh BETPa Ha BbICOTe 2 M, M/C; R — cpeannit Mecayunsiit
Kos(uitnent perposoro Hepoyuyera; N — nokasatenb CTPYKTYPBl H
CKOPOCTH MAa/l€HHST 0CaKOB.

Eme Gosee caoxuoit npeacrasisercs KOPDPEKTHPOBKA 0OCaLKOB,
H3MEPEHHLIX CyMMapHBIMK ocaakoMmepamu, Eaunas Merouka Takoil
KOPPEKTHPOBKH OTCYTCTBYET,

/15 OUEHKH CYyMMapHOro HCMAPEeHHs ¢ JIYTOBBIX FOPHBIX CK/JOHOB
HCNOJL3YIOTCH OOWYHO pacueTHbie METOAB, TaK Kak NPHMEHEHHe [0Y-
BCHHBIX HCNAPHTE/ICH B ropax OrpaHHuCHO. DTH METOAbI MOKHO MO-
PasneyuTh Ha JABE TPYnibl: METOAbl, OCHOBAHHBIE HA SMOHPHYECKHX
SABHCHMOCTAX HCIAPEHHS OT THAPOMETEOPONOTHYECKHX (aKTopoB, H
METO/B, OCHOBAHHLIE Ha COBMECTHOM PacCMOTPEHHH ypaBHEHHII BOA-
HOro ¥ Ten/ioBoro Ganancos. BoubIIHHCTBO NPeAJIOKEeHHBIX pacuer-
HBIX (OpPMYJ/I OTHOCHTCH K nepsoit rpynne meronos. Tak, B. I1. Base-
csn [24] npn pacuere cymMMapHOro HCnapeHus ¢ TeppHTOPHH Apmsan-
ckoii CCP ucrnonb3oBas 3aBHCHMOCTh HCNAPEHHS OT TeMneparTypbl Bo3-
JLyXa, KOJIHYeCTBa OCAAKOB H BPEMEHH roja.

H. C. Cocenos u JI. H. ®urarosa npesioxuian paccunTuBarth Hi-

TEHCHBHOCTH Hcnapenuss dE (Mm/cyr) B yeaosuax 3auauiickoro Aga-
Tay no caeaywoumeii Gopmyie:

dE = |[[(at3 - b) cos a], (5.4)

rle @ u b napamerpsl, sHayeHHsi KOTOPHIX ONPEC/IAIOTCH B 3aBHCH-
MOCTH OT BbICOTHI, SKCHO3HUHH H BPEMEHH roja; o — yroJ HakJoHa
CKJIOHA; 13— Temneparypa Bosjyxa B 13 u.

JI. I1. Masyp [89] ans ycaosu#t Baunamiickoro Anatay mpeaso-
WKuaa gopmyay

E=0,074H"" 4/d . 1,08, (5.5)

- rae E — mecaunoe 3Havenne ucnapeHus, MM; H — BbICOTA HAX YpOB-

HeM MOps, M; d M { — CpelHHe MECAYHBIC SHAYeHHs Ae(uIHTA BJIAK-
HOCTH BO3AYXa M TEMMEPAaTypul BO3AYXa HA CKJAOHE pAacueTHOI

- 9KCNO3HUHH; § — cyMMapublit Koa(pPHUHEHT, YUHTHIBAIOULHI pojo-

HKHTCJILHOCTL JIHSL H BBICOTY cTOstHHSt COJIHIA HaA rOpH30HTOM.
 Bamskue no cmbicay dopmyan aas pacuera HCIIAPCHHST B ropax
~Bauaniickoro Anaray pamee Obim  npeanoxenst A, ®. JIuTos-
“genko [87].

~ PaccmatpuBasi SMIHMPHYECKHE 3aBHCHMOCTH, HEOGXOAHMO HMeTh
B BHIY, YTO OHH MNOJNYYEHbl [l KOHKPETHHIX TOPHBIX BOAOCGOPOB
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B YCJIOBHAX ONPEAEICHHON TOPHOM TEPPHTOPHH H MO3TOMY ABJASIOTCA
JokajabubiMy, Menoab3oBanue uxX AJst APYrHX FOPHBIX PailoHOB TpH-
BOANT, KAK NPABHJI0, K 3HAYHTCALHBIM NOTPELIHOCTAM.

Mertoanka pacuera Henapenus ¢ 3aJeCeHHbIX YacTell FOPHBIX BOAO-
c6opos nouTy He paspaborand, OJHAKO ONBITHHIE AAHHLIC CBHAETENb-
CTBYIOT O TOM, YTO HMCHapeHHe c Jieca BCerja Bhille, UeM HCIapeHue
¢ Jayrosuix nosepxuocteil, Ilo manneim B. A. CemenoBa, 310 npesbi-
lelne 3a TeNAbil NepHOA B cpeianem cocrasaser 15—20 % [111].
K. C. Cocenos ycranosua, uro s yeaosnit 3amamiickoro Anaray
noTepH Ha HCNApeHHe ¢ XBOHHOrO Jileca Ha CEBEPHBLIX CKJIOHAX 32
TemJb nepuox roga B 1,4—1,6 pas npesmmaloT cymMmMapHoe Hena-
PeHue ¢ ayrosuix ckaonos [117].

B nocaeanne rofn Bce Gojibliee pacnpocTpaHeHHE NPH OUEHKE
CYMMapHOTrO HCHAPEHHA ¢ TOPHHIX BOJAOCGOPOB JIECO-JYIOBO-CTENHOIM
30HBI TOJIYYaeT METOJ COBMECTHOTO DelIeHHsl YPaBHEHH#l BOAHOroO M
Tenaiosoro Ganancos, IloapoGuo AamHEI METOA paccMOTpeH B cJe-
AylouieM pasiee,

HcnoabzoBanne s OUEHKH HCNIAPEHNA C JYTrOBHIX FOPHHIX CKJIO-
HOB METOAMK, PaspaGoTaHHbIX A5 PABHHHHBIX TePPHTOPHIL, B GOMb-
IHHCTBE CJAYYAEB NPHBOAUT K HEYAOBJCTBOPHTEJbHBIM PE3yJbTaTaM.
DTo Kacaercs W KOMIJIEKCHOrO MeTojaa &37]. n merona B. C. Mesen-
uesa, n mMeroaa A. P. Koucrantunosa [39].

AnbnuiicKuit  BBHICOTHBI NOsSC B  BOAHOGAJTAHCOBOM OTHOIICHHH
H3YYEeH HaMHOro cjabee, ueM JBa HHKEPACHONOKEHHEIX noxca.
B npeneinax gannoro nosica GoJblioe pacnpocTpaHeHHe HMEIOT OCHIIH.
Kax yxasppaer Cocenos [117], Baxmuoll Xxapakrepuernkofl ochimed,
Onpeeqsonell BoO MHOrOM HX THAPOJIOIHYECKHE CBOHCTBA, ABJIAETCH
KPYIHOCTH KaMHeEH.

Ocuinu 06nafaoT GOAbIION CKBAXKHOCTHIO, Majoi THIPOCKOMHY-
HOCTBIO M 0COObIM TeMuepatypHbiM pexkumoM. [TosepxnoctHmil crok
Ha oceinsx He HaGaiopaercs. Baara, oGpasyioulasicss B peaysbrare
CHEroTafsHusl WJIH BBUIAJICHAS JOXKAEBHIX OCAAKOB, IIPOCAYHBACTCS
BrayGL ochinn, QOopMHPYst TPYHTOBBI cToK. LS OLEHKH BO3MOIKHOLO
HanGOJIbIIErO 3ajepiKaius BAarn B ochinn By CocesoBHIM npeasio-
HKena cjepyiomas sasucumocts [117]:

Bn — Shn- (5'6)
rjae S — cyMMapHas TOBEPXHOCTh KaMHel; Ay — COOTBeTCTBYIONMHT
eit HanGoNbIINi 10/ cMAYHBAHHS.

B. I'. Fony6uossiM [50] Aast onpesesienus BJAaro3anacos B OCHUIsAX
NPEAJIOKEHO CJACAYIONIee BhIpaXKeHHe: -

M = (Mo + x) exp (— Eo/Myaxe), (5.7)

rae M — Bnarosanachl B ONpPEAE]CHHOM cJoe OCHNH, MM; Mo — Bia-
rosanacel B HaYaJbHbIi MOMEHT BPeMEHH, MM; Myaxe — MAKCHMAa/b-
Hasl BOJAOYAEPKHBAIONLAs ClIOCOOHOCTE OCHINH, MM; Eg — MakCHMAanbHO
BO3MOXKHOe HCMAapeHHe, MM; X — napamerp, onpeaeasemsili B 3aBHCH-
MOCTH OT COOTHOMIIEHHs OCAJAKOB M JAe(UUUTA BIAro3anacoB OCHINH.
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Hcnapenne ¢ ocuineft B BHICOKOTOPHOIH 30HE, K4K MOKa3zadn pe-
LTAThl BLINONHEHHBIX HCCACAOBaHuN, B 4—5 pas MeHbine, uem
apenue ¢ JAYroBolX CK/AOHOB [50]. Jlisi nNpakTHYECKHX pACYeTOB
napenus ¢ ocwineit Cocenouim [117] pekomenoBana caeayomas
MyJdta:
Efi=gN; (5.8)
e N’ —wuucuo clyuaen HaJAHYHS OCAJAKOB B OCAJKOMEPHOM Beape
ABYXCPOUHBIX HAGMIOACHUAX; & — NMapamerp, 3aBHCAULHIT OT Kpym-
CTH OCBbifef, BBICOTHI MECTHOCTH H IKCHOSHIMH CKAOHA; sl cesep-
ro0 CKJMoHa 3amaufickoro Ajiatay 9T0T napamerp HaMeHseTcs
0,70 mo 1,60.
Hekortopoe npeacrapiienie O MeCAYHBIX H CE30HHBIX 3HAUCHHSAX
HCnapenus ¢ ocoineil gaer raba. 21,

TaGauna 21

Hcnapenne ¢ ocwineit na cesepiom ckaone 3auauiickoro Aaaray
(no U. C: Cocenony [117]), mm

Kpynnoers Mea Cysma
Kamued, 33 nepuon
M Vi Vit Vi l IX
H=2270 M, 1971 r.
I Klyér'ig;le I 14,2 I 33,3 I 20,7 ' 10,3 l 78,5
H=3340 u, 1971 r.
I K&yslr;l)ie I (40,0) | 33,2 I 24,7 I 12,2 l 110
H=3340 u, 1971 r.
Meakue (42,0) 39,0 l 27,1 I 13,9 I 122
o s | 50|
H=3340 m, 1969 r.
| K(%x:gl)ale I 6,2 l 20,3 | 6,5 | 10,8 I 43,8

- OcoBennocTn (OPMHPOBAHMA M pPACYETAa OCHOBHBIX 3/JEMEHTOB
oro Gananca B TrASNHANBHO-HHBAJILHOM TOSICE PACCMOTPEHB!
5.5.

54. COBMECTHOE PEMEHHE YPABHEHHWH TENJIOBOTO
H BOJAHOIO BAJIAHCOB rOPHBIX BOJAOCBEOPOB

‘B nocaestee BpeMst NpH OUEHKE CYMMAapHOTO HCMAPEHHS C FOPHBIX
10c6OpPOB TN NPHMEHATHCS METOAHKH, OCHOBAHHBIE HA COBMECT-
HOM pelueHHH ypasHeHuil TenjoBoro n soauoro Gaasaxcos. M, M. Ku-

WHOK npH pacuerax rof0BBIX 3HAYCHHIT HCNApeHHs ¢ BoxocGOpoOB
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3akapnarckoil CTOKOBON CTaHIMH HCNOJNBL30BAJ YpaBHEHHE CBA3M
M. U. Byasiko (2.8), pesyinTaThi pacyeToB M0 KOTOPOMY OKasaauch
Brioane yaopaersoputeasubiMu [70]. B. A. TToamoroe [117] mpume-
HIT LTS OLeHKH HCNapenns ¢ Boaoc6opos nenayueHHnx pex CesepHoil
Kuprusun ypasuenue cBsisn B. C. Mesenuesa (3.49). Tlo nannuim
3TOro asropa, PacueTsl Mo YpPaBHEHHIO (3.49) nmalor TakmKe BHOJHE
YAOBJICTBOPHTENbHbE peayabTaThl (omnGkn 10 =10 % npu snaueHun
napamerpa n=2). B. C. Byraunckum [37] Gnina uccaenobana BOs-
MOKHOCTL Mcrmoab3oBanus popmyast M. H. Byasiko (2.8) aas onpe-.
JlesleHisl HOPMBI FOIOBOTO HCNAPEHHs ¢ TOPHBIX BOA0cGOPOB Gaccefina
p. Butum. Paccunrannbie 3HAYCHHS HCMAPCHHS OKA3aJMHCh CHCTEMa-
THYECKH S3ABBIICHHBLIMH 110 CPABHEHHIO CO 3HAYCHHAMH HCNApEHHS,
onpeAe eHHbIME METOJ0M BOAHOro 0ajanca TpH HCHPABJEHHBIX 3HA-
ueHHAX ocaAkos (Tada. 22).

Ta6anua 22

PaccunTanuple 3HAMCHNS CPEAHEro roj0BOro CyMMapHOro Hcnapexus
¢ ropubix BopocGopos Gacceitna p. Burum, mm

Cpeanss Cnocol pacuera
npicoTa
PAXA *r OynKT poxocbopa, | no ypaonensio | 1o ypasnenno
M (2.8) BOANOrO Gananca
Amanar — c. Yers-Antoce 1190 335 313
Mannit Amanar — c. Maamit Amanar 1210 333 298
Yusa — nrr Tporuxuil 1440 361 311
Boraapun — ¢, Borgapuu 1230 340 300
Kaaakan — c. Kanaxkan 1060 393 318
Boaait6o — cr. Kpacnoapmeitckan 850 378 312
Mama — noc. Yykua 1960 347 219

Peayasrarts pacuetos no ¢opmyse (2.8) okaswBalotcs Tem Gojee
34BHILICHHLIME, YeM MeHblle 3HAYeHHs pajanaunoHHoro OGanauca
yBJAXKHEHHO NOBePXHOCTH Ry n 4Yem Gojblie 3HaueHHe Ocaikos P.
Pacxoxenie pacCYHTAHHBIX 3HAYeHHil HCmapeHHst Moxer OvTh
o6BACHEHO TeM, uTo mpH BuiBofe dopmyant (2.8) Byaviko npuusa ans
OLEHKH HCnapsaeMocTH Bhipaxenne Eo=Ro/L Ges yuera TypOy/eHT-
Horo Temsioo6mena ¢ armocdepoit T, KOTOPHH B ropax Hepejaxo comno-
CTaBHM CO 3HaueHHeM pajnaunHonHoro Gajanca. B atom cayuae
HENPABOMEPHO CHYHTATH, YTO HCNAPAEMOCTh ONpeje/IsieTcsi TONbKO pa-
AHanuonneiy GanancoMm. KoauuecTBo TemIoBOH 9HEPrHH, KOTOpOE
MoOxer ObITh MCMOJNb30BAHO Ha HCHapeHHe, B 9TOM cayvae Oyaer
ONpeeasTLHCS PA3HOCTLIO PajHAHOHHOrO Gasanca M TypOYJIEHTHOrO
TemiooOMeHa, Ha YTO B CBOe BpeMs ykaswBaau Auapesnos [3]
n Bynaroscknii [19]. Takum o6pa3om, ucnosnssopanne dopmyan (2.8)
JUisi pacuera HCMApeHHst ¢ JOCTATOYHO YBJAKHEHHBLIX TOPHBIX TeppH-
TOPHII BO3MOXHO JIHUIb NPH YTOUYHEHHH 3aBHCHMOCTH MJISi onpejeJie-
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‘;"u,a HCIIApsieMOCTH, T. e, npuHATHH Eo= (R—T)/L. B stomM cayua
| yTouneHnas dopmyaa Byasiko npuobperaer Buj ) By

TP ER =Ty BT S
E—-'\/ I th =T (l—e z )

3 ITo dopmyre (5.9) Owam paccunTanm CpefiHHe MHOrOJETHHE
- TOMOBble 3HAueHus ucnaperns ¢ 23 BoaocGopoB Gacceitwa p. Burum.
- SHaueHus PaAHALNOHHOrO 0anaHCa ONpeieisiHCh MO dopmyae [37]

R = 144,7 — 1,98¢ — 0,0254 (H — 500)”, (5.10)

(5.9)

. TA€ @ — IIHPOTa MECTHOCTH; / — BLICOTA MECTHOCTH Haj YpOBHEM
‘Mopsi, M. Ilpu 5TOM YUHTHIBANHCH 9KCTIOBHLMS W KPYTH3HA CKJAOHOB
M TYPOYJEHTHBIH TeMIOOOMEH NyTeM COBMECTHOrO PeuleHHs ypaBhe-
HUs Tenuosoro Oananca u ypashenus Maruyca (cM. n, 2.1). Cono-
CTaBJICHHE 3HAYCHNH CYMMAapHOrO HCNAPEHHs, PACCYMTAHHLIX 1O (op-
; ’r‘ag';r:m§5.9) H MeToAOM BoAHOro GajaHca, 110Kas3ajgo HX JOCTATOUHO
- 10 CXOAHMOCTh (OTKJOHEHH
o ( Hs B GOJBLIMHCTBE CAY4YaeB He npe-
_ B. E. Uy6 npu onpesesennn MecAYHBIX 3HAYEHHMIl HCIIapeHHsl ¢ Ma-
- JIbIX TOpHBIX BOA0CGOpPOB 1oro-sanaguoro Tamb-lllans Takke HCHoJb-
S0BaJl YTOUHCHHYIO AHAPEAHOBBIM pacueTHyio cxemy Byawixo. Ipn
9TOM MM OBIJIH BHECEHBI JONOJIHEHHs, KAacalOUHECH CHOCOGOB onpe-
| ACJeHHsA pajiuauHoHHOro Oananca Ro u BjarosanacoB nouss [135].
- Kak u Kupuaiox [70], aBrop onpemensn papuaunonusii Gasamc
. C YYeTOM IKCNOSHLUHH M KPYTH3HB CKJIOHOB. Pacyer cpeamux Baaro-
~ 3amacoB NOYBH AJIsi MaJbiX FOPHBIX BOAOCGOPOB npon3soanacs UyGom
0 METOAHKE, HECKOILKO OTJHYHOH OT NPeAJOKeHHON AHApEsHOBLIM
'2q:1?crpoeuueu €pO3bl IKCHO3HUMA» [135]. BaaxuocTs nousm pac-
bIBaJ14Ch Kak CpPe1HEB3BEIUEHHAs It
gt p 0 9KCHO3HUHAM H THIAM pac-
13 CoBmecTHOe pelleHie ypaBHeHuil BOJAHOIO H TEMIOBOrO 6anancon
- C BBHIUIEYKASAHHLIMH M3MEHEHHAMH NO3BOJI0 YyGy noayunts ynos-
 JIETBOpHTeJIbHBIe pesyabTaTel [135). Bwmectre ¢ teM Heo6XoaHMO
OTMETHTD, 4TO NPEAVIOKEHHAsi MM cXeMa pacyera MOKer OuTb NpH-
. MEHHMa JHWbL Npy HaJIHYHH  (aKTHUECKHX JAaHHEIX HabuoacHuii 3a
. BJIaXKHOCTBIO NOYBbI, UTO B GOJNBIIHHCTBE CAYYa€B TPYAHO BHINOJHIMO,

5.5. BOLHBIA BAJIAHC NVISILHAJIBHO-HHBAJIBHOTO NOSACA

Crpyktypa BoaHoro Gajanca IIALHAJALHO-HHBAJBHOrO nOsSCa
CYIMECTBCHHBIM odgasom OTJIHYAETCH OT CTPYKTYPHl HHIKEpacnoJo-
KEHHBIX N07COB. JTO CBA3AHO, BO-NEPBLIX, C OCOOBIM XapaKkTepoM
~ HOACTHJIAIONIEH MOBEPXHOCTH B HEJEJAHHKOBOHX wacTH TEPPHTOPHH

IPEAICTABICHHON, KaK NPaBHJO, OCHIMSAMH M CKaJaMH H, Bo~s'ropux’
HaaH4HeM JIeJHHKOBBIX NOKPOBOB, HIPAOWHX BaXKHYIO POJbL B (bop-’
HPOBaHuH BOAHOro Oananca B npejesiax AaHHOTO BHLICOTHONO MOsCa.
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Ypashenne BoAROro GanaHca BHLICOKOTODHOTO PEYHOro Gacceiina mis
rOJ0BOrO MNEPHOAA "‘MOXKET ObITh NPEACTABICHO B CIACAYIOMEM BHJIE:

P—Ey—E,—Y,—Y;+AS=0, (5.“)

rae P —rogoBasi cyMMa OCafikoB (MHAKHX H TBepAbX); Ecy # Ex —
MCIIapeHHe co CHera W C He3acHeXKeHHON NoBepXHOCTH Oacceitna;
Y, — neannkowiit cTok; Y;— cTOK B 3ambikaiouem crtsope; AS —
H3MCHeHHe 3amacos Baarw B OGacceitne, CocTaBasioUiHe ypaBHEHHT —
P, Ecy, Ey, AS — OTHOCATCH K HEJCAHHKOBOIT wacT peynoro Gaccefina.

Peynoit cTok B 3ambiKaiomem crtsope Oacceitna Y, BhIHCASICTCS
110 JaHHBIM FHAPOMETPHYECKHX H3Mepenuil. OpraHusauus TAaKHX H3-
MEPEHHH B [VISALHAJBHO-HHBAJLHOH 30HE MPEACTABJsSEeT JOCTATOYHO
caozxkuyio sanauy. Ha reppuropun CCCP cyuiecTByer JHIIb HECKOALKO
THAPOMETPHYECKHX MOCTOB, PeryJisipHo H3MepsIOIHX CTOK B BHICOKO-
ropee. Tloaapasionee GONLIWIHHCTBO TOPHBIX CHCTEM HE OXBAYEHBI
CTAHAAPTHBIMH HAOJMOJACHHAMH 3a pedHbIM CTOKOM. B 3tom cayuae
JUIst ONpeAeIeHHsl CTOKa ¢ HeJeAHHKOBOH wactu OacceifHa HCHOMb-
3ylOTCsl Pa3IHYHBIe KOCBEHHBIC MeToAbl. OXHHM H3 BO3MOMKHBIX nyTef
SIBJSETCH pacyer CTOKa 10 OCAAKAM H CPeAHEMY 3HAYEHHIO KOIpdu-
uuenra croka. annwit npuem, cornacuo paGote [46], npumenunm Kak
Adis TOJOBBIX, TaK H 0Gojiee KOPOTKHX HHTEPBAJIOB BpPeMeHH (CE30H H
mecsin). Caeayer NOAYEPKHYTD, UTO AJAS HEJEAHHKOBHIX 4acTeil BBICO-
KOTFOPHBIX 0acceifHOB XapaKTepPHB BBICOKHE KOI(DQHIMEHTH CTOKA.
Tak, ana Kaskasa roposoit koadduunent croka n= 0,90, a1s Aasn
n=087... 0,91, nas TMoasipuoro Ypana n =094, nasn 3auaniickoro
Anaray n=0,95... 1,0, MoxHO Takxe onpeaejsTsh CTOK 3a FOAOBOI
HEPHOJL MO YPABHEHHIO BOAHOro GajaHca Kak pPasHOCTb OCafAKOB H
ucnapenus, [pu srom cesonHble CyMMBl HCMApEHHs PEKOMEHAYETCs
ONPEACIATL 10 FPaHUIECKHM 3aBHCHMOCTSAM HX OT BHICOTH H 9KCHO-
SHILHI CKJIOHOB ¢ MOCHAEGAVIOUIMM HX cyMmupoBanuem. J[ljis ounenks
OCAZIKOB HCNOJB3YIOTCS CBA3H C BHLICOTOH MecTHOCTH. OAHAKO 3KCTpa-
NOJALHA Ha BBICOKOrophbe CBsidefi OCaJKOB H HCHAPEHHS ¢ BHICOTOM
MECTHOCTH, MOJIYYCHHBIX, KAK NMPABUJIO, MO AAHHBIM HUKEPACHOIOKEH-
HBIX MOSICOB, B GO/BIIHHCTBE CAYYaeB JaeT Mal0 HafexHube pe-
3YJILTATHI.

Jlanusie 0 CTOKe JeAHHKOBHX o6jacTeil B GOJBUIMHCTBE CAYYaCB
OTCYTCTBYIOT, MOITOMY Il OUCHKH JAHHOI COCTABJAIONIEH ypaBHEHHS
(5.11) ucnoab3yloTest pasinyHbie METOAHYECKHE MOAXOAL. OMAHHM H3
HHX SABJSICTCS PEIICHHe YyPaBHEHHSI BOAHOro GajaHca JeAHHKA OTHO-
CHTEJIbHO CTOKA 3a TEMJbI nepuoi rojaa Yq:

Yo=Y+ P+ E,—E — L —AS, (5:12)

rae Yr—pona, oGpasyioumasicss B peay/ibrate TasHusi JbAa, (upua
H cHera; P — KHIKHE OCajKH, BHINAJAOUIHE HA MOBEPXHOCThH Jiej-
HuKa; E; u Ej — COOTBETCTBEHHO HCHAPEHHe W KOHJACHCAILHS BOAI,
NPOHCXOASIIHE B OCHOBHOM Ha IMOBEPXHOCTH JeAHHKa; L;— nosTop-
HOE 3aMep3anue TajablX W JOMKAEBHIX BOJ HA NMOBEPXHOCTH JEAHHKA
H B ero Toame; AS; — u3MeHEHHE 3anacoB BOAL HA MOBEPXHOCTH
JICJIHHKA, B €ro TOJLIE H MO HHM.
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~ Onpegeasioutyio poib B GOPMHPOBAHNH JICHHKOBOTO CTOKA Hrpaer
XapaxTep TasHuA, KOTOpPOE CJAYKHT IVIABHON COCTABHON YacTbiO 1PO-
necca abasiuuyn geaunka. Pusnvecku nan6onee 060CHOBAHNBIM npu-
OM OfNpejedieHns BeJHYHHBL TAAHUA ABASETCA PELICHHE YpaBHEHH:
110BOro Gananca Taiollel NOBePXHOCTH JeAnuka, OAnako peadb-
(Hble BOSMOJKHOCTH TaKHX PAcueTOB CHJBHO OrPAHHYEHBI OTCYTCTBHEM
- HeoOXo[uMOil undopmaunn, nosToMy HauGo/blUICe NPHMEHEHHE 1noJ1y-
IAH 3ABHCHMOCTH TasHHs MAH aGMALHH JIeAHHKA OT TeMIepaTyphl
- Bosayxa. HauGosee pacnpocTpanenoll 3aBHCHMOCTBIO A0S OLEHKH
 BOJIHYHHBI TAfHUSL 34 Bech Nepuoa abasuun  swasercs dopmyna
A. H. Kpenke u B. T. Xonakosa [76]:

Ye=(tvi—vin + 9,5)%, (5.13)

- rae Yr— aGasiunsi 3a CesoH; fvi-vir — CPeiHss TeMIepaTypa BO3jyxa
- 8@ HIOHb—AaBryCT.

JpyruM BaKubIM  KOMNOHEHTOM ypasuenns (5.11) ssasiorcs
HAKHE OCajKH, KOTOphie MOryT cocrasiath ot 15 xo 30 % aGasuun.
CTaJbHLIC KOMIOHEHTHI 9TOr0 ypPaBHeHH#, KaK NPaBHJO, HIpaioT
NOAUHHEHHYI0 Poab. Jlas npumepa B Taba. 23 npejcrap/ieH BoAHbI

anlanc geannka Jxankyar [46].

TaGanua 23
Boanuit Gasanc aepunka Jxankyar (Kaskas) [46], man. m?

roa

” XapagTepucrika
‘ 1968-69 1969-70 1970-71
Tasuue avaa, hupHa H 3UMHEro cuera 11,3 7,8 9,8
Jlethue ocaaxin 1,1 1,6 1,2
12,4 9,4 11,0
. 12,2 8,9 10,2
TlonTopHOEe 3aMepsanHe TaiWx BOJ 0,5 0,5 0.5
- Pacxon 12,7 9.4 10,7
Hessaaka —0,3 0,0 0,3

3akanumsas paccMOTpPeHHE BONPOCA O CTOKE B IMIANHAJBHO-HH-
 BAllbHOM 1107iCe, C/IEJYeT OTMETHTB BAXKHYIO POJb 3TOrO 1osfca B top-
MHPOBaHHH OOLUHX PECYPCOB BJAATH KPYMHBIX H CPEAHHX PEK, HHKHHE
aCTH BOJOCGOPOB KOTOPBHIX PACIONOXKEHE HA NPEATOPHLIX PABHHHAX.
~ Coraacho neeaenosannsim M. H. Boaswmaxosa, B. M. Muxaitiosoii
i K. B. Iuienko [13], ocHoBHEIe pecypeh Baark B ropax CeBepHOro
sib-1llans 06pasyiorcsi B BHICOTHON 30HE MEKLY KOHUAMH JCAHHKOB
‘W drpHOBOii JuHKelR. ABTOPE 0TMEuAIOT, yTO BBICOKOTOpHAsl 06aacth
billie orMeToK 3000—3300 M, KOTOpasi BKIIOUAET JICAHHKOBBIC, CKaJb-
Ble 1 KPYMHOOGJOMOYHBIE NOBEPXHOCTH, B OTAEAbLHBIC TFOAB JACT
~ 80—88 9 romosoro cToka peumEIXx GacceiiHOB 1O BBIXOJIE DEeK H3 rop,
B CBA3H C 4eMm 3Ta 006JacTb MOXKET ObITh Haszpana 00a4cTbio HauGo-

' AKTHBHOro (JopmMHPOBaHHA cTOKa. B cpeanem ma mamnyio 30HY
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npuxoaurcs ot 30 20 40 % oOUIEro peyHoro CToKa ropHLIX pex B 3oHe
(hopMHPOBAHHKA.

Ocaiky B HEACJAHHKOBOI HacTH BHICOKOrOpHOro Gacceiiia onpeje-
JSI0TCS MO AAHHBIM  OCAJAKOMEPHBIX npuGOpPoB (MPEHMYULECTREHHO
CYMMApHBIX OCAJIKOMEPOB), @ JAIA TBEPAbIX OCAAKOB TAKIKE H NyTEM
NPOBE/CHHA CHEroMepHbIX cheMOK. CyMMapHLIe OCaikoMephl B CII0HK-
HbIX TOPHBIX YCJOBHAX MOryT OBITh YCTAHOBJACHH 6e3 AONOJHHTEb-
HbIX 34TPAT HA COACPIKAHHE MHJBIX H NOACOGHBIX nomelenuit. Yeio-
BHA WX YCTAHOBKH MPHBOAAT K AOTOJNHHTEJLHBIM, B CPABHEHIHH ¢ o6bl4-
HbIMH, NOTPEMIHOCTAM H3Mepenuit (Hanpumep, 3a CUET HAAYBAHUA
cHera ¢ OKPYXKAiOUMX CKJIOHOB, OOpasoBAHHA CCHENHBIX IIATIOKS,
3aKpHIBAIOLIHX NpuemMHoe orBepeTHe M Ap.). Mo naHubIM A. . Ju-
toBuerko [87], HCCAEAOBABIIEro BONPOC O MOrpeUIHOCTAX 1oKa3aHHif
CyMMapHBLIX OCaJIKOMEPOB, HEMOyYeT OCajKoB B ropax 3auaniickoro
Asatay B MHOrofeTHeM paspese coctasua 10—16 %. B kauectse
srajiona JIHTOBYEHKO MCNOJbL30BAJ AMOUHLIC MOMKAEMEpPDI, YCTAHOB-
JICHHBIE BPOBEHD C MOBEPXHOCTHIO 3eMJIH.

[lepexon OT TOYeHHBIX NOKa3anuii B ropax K OLUEHKE CJI07 OCAAKOB
B Oacceiige JAOCTATOYHO CJIOKEH, TaK Kak OCHOBHAf 4acTh OCAAKO-
MEDOB MPHYPOuECHA K JAHY MAOJMH, @ PEXKHM OCaqKOB HA CKJIOHAX
OCBCILeH 3HAYMTEABLHO Xy:Ke. HUTO KacaeTcs CHEroMEpHBIX CHLEMOK, TO
B CBA3H ¢ GOJIBIION TPYAOEMKOCTLIO HX IPOBEJACHHA B TOPHBIX YCJIO-
BHSX OHH He MOJAYUHJH 3HAYHTEJIBHOrO PACHPOCTPAHEHHH. 3aciyiKH-
Baer BHuManus onsir CAHHUM no nposefenuio a3poBH3yasibHbX HaG-
JIOACHHIT 332 BBICOTOi CHEra ¢ BeproJieta [0 CreuialbHO YCTAHOBICH-
Hbim pefikam [116].

[Ipu OTCYTCTBHH HATYPHBIX AaHHBIX HACHIOJCHHH M5 OUCHKH
0CaJKOB B BHICOKOTOPHOIl 30He MOKeT ObiTh mpumenen metof Kpenke
w Xomakosa, COMI4CHO KOTOPOMY FOAOBas CyMMad OC4/IKOB Ha YPOBHE
(upHOBOI JAMHHH NPHHUMACTCA PAaBHOf cHerosamacaM, KOTopbie pac-
CUNTHIBAIOTCA MO CYyMMe [MOJOKHTEAbHBIX 3HAUEHUT TeMIepaTypul
Boaayxa u craupanmio ua 1°C. [lpn 9TOM mnOMyYEHHOE 3HAYCHHE
JOMKHO GbiTh HCNpaBieHo HAa 3nayenue penapenus. Jletanpbaoe H3Jo-
JeHue BONPOCa O 3aKOHOMEPHOCTAX MOCTYMVICHHSA OCAAKOB HA FOPHLE
ckaonb aano B monorpadun [117].

Bonpoc 006 OUEHKE HCHAPEHHsi € TOPHBIX BOA0COOPOB  AETANLHO
pacemotpen B paGore JI. H. ®uaarosoii [129]. B KauecTBe OCHOB-
HOIt 3aBHCHMOCTH JUI pacuera cpeaHedl MECAYHOH HHTCHCHBHOCTH
ucnapenus cuera B ropax 3amimiickoro Asaray eio MpeAnoKeHa
(opmyna

i, = 0,26k (e — 0,9¢; + 0,3), (5.14)
rie ky — NONPaBouHbll KOIDMHIHEHT; eo— BAAXKKHOCTL HACBHIMEHHS,
onpejeientas Mo TeMiepaType MOJACTHIAOWEH NOBEPXHOCTH; €2 —
BJIAJKHOCTL BO3JyXa Ha BhICOTE 2 M. '

Jas pacuera ep PuaatoBoii NPeIOKeH Benomoratenbuntii rpaduk,
CBASBLIBAIOULN{T STY BEJIHUMHY C Temneparypoii Bo3jyxa i IKCMO3ULLHEH
ckiona, [Monpasounsiit KO3GPHIHERT Ry M3MEHACTCH B 3aBHCHMOCTH
or ckopoern Berpa ot 0.8 (npu U=1 m/c) a0 2,1 (npu U=T wm/c).
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- M. H. Heeponosa, AeTaipHo HCCAGA0BABUIAA MPOLECC HCMAPEHHA
Hera B ropax Tepekeii-Aviatay, moayuimia cJeAyiOuyio 3aBHCHMOCTb
I pacyeTa HHTEHCHBHOCTH Henapenus [62]:

1, = (0,0096 -+ 0,0036U,) (e — e2). (5.15)

- Tpeanoxen Taksie pig aHAJOTHYHBIX (POPMYJI, NONYHCHHBIX B Pa3-
HBIX TOpHBIX paiionax crpaubl. Kak cnpaseminso ormeuaer Cocejos
‘_ll7], TAKoro Poja 3MIHPHYECKHE 3aBHCHMOCTH HMEIOT PEerHOHalb-
0e 3HAYEHHE H HE MOTYT IPETEHAOBAThH HA YHHBEPCAJBLHOE HCMOJb-
B30BaHue BO BCEX rOPHBIX pafioHax.
~ XapakTepHbIM BH/OM MOBEPXHOCTH B BBICOKOrOPHOIi 30He, KaK GbiiI0
TMEUEHO, fIBJASIOTCS OChbink u cKajel. Mcnapenne ¢ ocoineii B 3uMARI
puon, coraacio CocemoBy [117], cooTBercTBYET HCMapeHHIO CHera
a JYrOBBIX CK/OHAX, PACHOJOMXKEHHBIX HA TeX K€ BBICOTHBIX OTMET-
ax. Ha ckanax B CBsI3H C OTCYTCTBHEM CHEra Ha 3HAYHTEJbHOI YaCTH

YIOBBIX CKJIOHAX TOM K€ BLICOTHL

~ Tlpn pacyere BoAnoro 6ananca 3a MEpHOAL! MEHbUIE roAa AOJNKHA
BBINOJHATLCH OUCHKA HM3MCHEHHIl BJAro3anacoB B HEJICAHUKOBOMH
yacrn Gacceitna. [IpakTnyeckyu Takne ONEHKH HE NPOH3BOJAATCS H3-3a
‘60/IBUION C/IOXKHOCTH OPraHN3allii  COOTBETCTBYIOUIHX — H3MEpEHHI,
O0BeMBbl 3THX H3MEHEHHI, KaK NMPaBuIo, HEBEJIHKH H MPAKTHUECKH HE
COMOCTABHMBl C OCTANLHBIMH 3JeMenTamu ypasuenus (5.11).

Inasa 6

AHTPONOTEHHBIE UBMEHEHHWS BOJAHOIO BAJIAHCA
PEYHBIX BACCENHOB

- Cpely MHOTOUHCJICHHBIX TPOGJIEM COBPEMEHHON THAPOJOTHH, MPH-
eKalollyx BHHMaHHe HccaepoBaresell, nmpobaeMa ynpasjieHHsi BOJ-

tect. Ee peulenne HemocpeAcTBEHHBIM 06pasom cBsidaHo ¢ 3 deKTHB-
HOCTHIO HCMOJB30BAHHS BOAHBIX pecypcoB B Gyaymem. CrepiKHeM
[AHHOf NPOGJACMBI SBJISETCA BONPOC O POJIH AHTPONOrEHHBIX (HAKTO-
0B B (hOPMHPOBAHHN JIEMEHTOB BOAHOro GaJsamca,
JleaTenbHOCTh YE/MIOBEKa C AABHHX NMOP OKashiBajia oOnpejeseHHOe
AefiCTBHe Ha SJCMEHTHl PHAPOJOrHYECKOro HHKAA. ITO CBA3AHO
0CTOM YHCJICHHOCTH HACEJICHHA, PACUIHPEHHEM NPOH3BOACTBA, BhHI-
P GKOIi J1ecOB, CENbCKOXO3CTBEHHHIM OCBOCHHEM OGLIHPHBIX TeppH-
opuil u Ap. B 1oxuHbX paitonax nameii crpannl (Kaskas, Cpeanss
HA) B TEYEHHE MHOMMX COTEH W Jaxe THICSY JIeT Pa3BHBANOCH
polIaemMoe  3eMJeesine, CONPOBOXKAAOIICECH MPAMBIM  H3BATHEM
)Ka M3 pycesa pek ¢ nocaeayomeit nogaveit Boan Ha noas. B reue-
€ JI0JIFOr0 BPEMEHH BJIHAHHE XO3AHCTBEHHON AEATENBHOCTH HA pey-
CTOK H ApYrHe 3JeMEeHTHl BOAHOro Gasanca He GBLIO 3aMeTHBIM Ha
MX 3HAYMTELHBIX eCTeCTBEHHBIX Kojebaumii. Takoe nosoxenue




COXPAHANOCH BIVIOTH [0 Hayaja HBIHELWIHEro CTOJeTHs, Korjga B mpe-
Aenax OrpaHHuCHHBIX TEPPHUTOPHIT M MaAblX BOAOCGOPOB OBUIH OTMeE-
YeHbl H3MEHEHHs CTOKa M HCHapeHust IojA BJHSHHEM anTPONOreHHbIX
(haxTopoB.

B Poccun nayunblit nuTepec K Januoi npobjemMe BOZHHK B NOCJIEA-
Hell YeTBEPTH NMPOLJIOro BEKa B CBA3H ¢ HHTCHCHBHOI BHIPYOKO¥ JiecoB
H HAYaJoM OCylUIeHHs G0JIOT nocje KpecTbanckoi pedopmsl. B namem
BEKe OHa BHOBb NpusjiekJa K cebe Buumanne B 30-¢ roam, Koraa
OBl HAYaThl IWHPOKHE MEJIHOPATHBHLIC MEPONPHATHS NO INOBLILEHHIO
TVIOROPOMHS  CeJIbCKOXO03AHCTBEeHHLIX  3eMenb omuoi  3onst ETC.
B 1939 r. B. B. Ilonakos [104] BricKasag npeanoioXeHHe O TOM,
YTO MOJA BJHSHHEM drpoTeXHHYECKHX H JIECOMEIHOPATHBHLIX MEpo-
NPUATHI B CTENHBEIX H JICCOCTENHLIX PpailoHaX CTPaHkl BO3MOMKHO
YMeHbLIEHHe ToJ0BOro croka. B manbneiimieM BONPOCH AHTPONOrEH-
HOro BJIHSIHHSI HA BOJAHLIC PECypChl W BOAHBIT OGajiaHc peyHbiX Gac-
CeitHOB HAXOAWINCE B MOJIe 3PEHHSt MHOTHX OTEYECTBEHHBIX YYEHBIX —
M. W. JlvsoBuua [88], C. B. Bacca [8], JI. B. dyuun-Bapkosckoro
[65], K. E. Mpanosa [60], C. M. Xapuenko [130], A. I'. Byaasko
[22], A. II. Boukosa [15], B. E. Bogmorpeuxoro [30] u ap. K na-
CTOALIEMY BpeMeHn MmexbacceiiHoBhbie nepe6GpockH, 3ab0pbl H cGpoCkH
BOJ, Ha XO3sHCTBEHHBIE HYXALI B OTAENbHBIX peunbiX GaccefiHax
JOCTHIIY TAaKWX PasMepoB, HTO CTaJH COMOCTABHMBI C OCTAVIbHLIMH
saemeHTamu Gananca. OHH YYHTBIBAIOTCS INpH H3YueHHn Oanauca
B KayecTBe CaMOCTOATENbHBIX sjeMenToB. Kpynuoit o0obuiaionieit
paGoToii B paccmarpuBaemoji o0OJacTH  siBUJach  MoHorpadus
M. A. lluknomanosa [137], B KOTOpOfi BnepBble Ha eAMHON METOAH-
YEeCKOH OCHOBE C IMHPOKHM HCHOJB30OBAHHEM JaHHBIX MHOTOJETHHX
PHAPOMETEOPOJIOIHYECKHX HAGJMIONACHHH BLINOJHEHA OIEHKA BJIHAHHSA
XO35HCTBEHHON AeATEJLHOCTH Ha TOJI0BOII CTOK OCHOBHBIX PEK CTPaHLi
¥ JaH NMPOrHo3 H3MEeHeHHs HX BOJAHOCTH HA JAJEKYIO NMepCcrieKTHBY.

ABTOpH He CTaBHaM mepex coboil 3ajauy NOAPOOHOTO PacCMOT-
PEHIs Pe3yJibTaToOB HCCJACAOBAHUI 1O JAaHHON npobGaeme. DTOT BO-
npoc A0CTaToOYHO MOJHO OcBellen B paGore [137]. Hmxke uamoxensr
HEeKOTOpble o6uHe co06pazKeHHs, KacaloulHecs MeTOAHKH MOMOGHBIX
HCCNIEIOBAHMM, a TaKKe pe3yJbTaThl OUEHOK BJHAHHSA XO035HCTBEHHOM
AesiTedibHOCTH B OacceiiHax OTAeNBLHBIX PeK, NOJYUYCHHbIE NPH YYaCTHH
aBTOPOB B NOCAEAHHE rOAbl HAa OCHOBAHHH MaTtepuatoB Exunoit cu-
CTEMBl FOCY/LaPCTBEHHOrO yueTa BOJ H HX HCNOJbL30BaHNA.

6.1. METOILHKA OLEHKH BJIHSIHUS XO3IHCTBEHHOW JAESATEJIbBHOCTH
HA SJIEMEHTDBI BOJLTHOI'O BAJIAHCA PEYHBIX BACCEAHOB

CoryiacHo coBpemenHbiM npeacraBienusm [137], Bee daxropnt
XO35MCTBEHHO ACATENLHOCTH 1O XapakTepy BO3AENCTBHSI HA THAPO-
JOIHYECKHE NPOLECChl TOAPa3esaloTes Ha JABE TPYINLL:

1) takroph, okasniBalolHe OCHOBHOE BO3JACHCTBHE B Pycje PEKH
(cosnanne m 9KemuyaTauus BOAOXPAHMIMLL, 3a60pul H cOpocH BOJ,
nepebpoCKH CToKa H Jp.);
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_ 2) ¢daxTophl, OKA3LBAOUIHE OCHOBHOE BAHAHHE HA YCJOBHS CTOKA
- TaldblX W JOKACBHX BOA B Pe3y/bTarte BO3AECHCTBHA HA MOBEPXHOCTH
BOJ0C6Opa (arpoTeXHHYECKHE H JIECOMENHOPATHBHLIC MEPONpPHATHS,
- ypOanuzauus, ocyuienue, opolieHue u ap.).
' B npemesax oraenbHbiX KpYNHBIX BOZOCOOPOB, PacHO/OKEHHBIX
B Hanbojee OGKHTBIX PaifOHAX CTPaHBl, AEHCTBYET GOJBIIOE YHCJAO
hakropos, oTHoCAUMXCS K 06eHM rpynnam. PakTopsl nepsoif PPy RAMbL
B CBOeM GOJbIIHHCTBE OKA3BIBAIOT HENOCPEACTBEHHOE BJHSHHE HA pe-
HHM M 3HAYCHHE pPEYHOro CTOKA, MOMTH HE 3aTparuBas APYrux
dJeMenToB Gananca, ToabKo NpH cO3AAHIK BOAOXPAHHHIL HECKOJIBKO
YBCJHUHBACTCsH CyMMapHOe Hcnapenue ¢ BogocGopos. Bropast rpynna
(axTopos npuBOAHT K GoJee CYUECTBEHHBIM H3MEHCHHSIM TAKHX 9Je-
MEHTOB Oasanca (He roBOps O PEYHOM CTOKE), Kak HCHapenwe,
3anacel BJAArH B MOYBOrPYHTAX H 3anachl NnoA3eMHublX BoA. C npakTu-
UECKOil TOUKH 3peHHst HanboJIee BAXKHBIM SBJASETCS BONpoc 00 OLCHKE
BO3MOJKHOIO H3MEHEHHSI PEYHOrO CTOKA MOA BJAHAHHEM XO3AHCTBEHHOI
ACATENBHOCTH, TAK KaK HMEHHO 5TOT 3/€MeHT BOAHOro Gajainca orpa-
HKACT B KOHEYHOM HTOre CyMMapHOe BO3JCHCTBHE AaHTPONOreHHHIX
(AaKTOPOB Ha OTAEJAbHBIC COCTABAAIONNE THAPOJOrHYECKOrO ILHKAA
B [pejiesiax peusoro sojgocGopa,

3ajaua ruApOJOrHYCCKHX HCCACAOBAHMIT OGBIYHO 3aKMONAETCH
B BOCCTAHOBJICHHH 3HAUEHHH ECTECTBEHHOrO0 CTOKA B 3aMBIKAMOLICM
€TBOpe BOAOCGOPa, T. €. TOrO CTOKA, KOTOPHIl HMea Ol MecTo npH
OTCYTCTBHH BJHAHHA XO3AHCTBEHHON AesiTeabHOCTH, OAHMM H3 BO3-
MOXKHBIX NPHEMOB BOCCTAHOBJICHHS CTOKA FABJSIETCH HCNOJb30OBaHHE
CJICLYIOULETO YPaBHEHHS:

Y=Y +Yo—YpVy+ Yo —Yp+AE £ ASuse (6.1)

~ TAe Y — BOCCTaHOBJICHHBII CTOK; ¥, — CTOK, H3aMepeHHblif B 3aMbl-
Kalouem pacyeTHblit yyacTok crtBope; Yo — BOA03a60PHl H3 OCHOBHOIO
pycaa pexu; Yp— c6pocsl BOX B OCHOBHOE pYCJIO; Y, — nepeGpocka
- BOJ 1O KamaJam H3 OJHOIl pevHOll CHCTeMBbl B Apyryio; Ye— Bojto-
- 3aboppt H3 GOKOBBIX NPHTOKOB; Yp— c6poch BoA B GOKOBBIE NpH-
- TOKH; ASgqc — H3MEHEHHe 3amacoB BOAbBl B BOAOXpaHMAHIIAX (AKKY-
- MyJasuas);  AE — npepbllieHHe HCAPEHHS ¢ BOAHON MOBEPXHOCTH
BOJIOXpAHH/IHILA HAaJ HCMAPEHHEeM C MOBEPXHOCTH CYIIH, PaBHON Mo
IIollajn sepkany BoAoXpauwiniia (6e3 miomann pyeaa).
 Maa sacywauseix paitonos Besanunna Y B Beipaxenun (6.1) moxer
OBbITh HA3BAHA YCJOBHO BOCCTAHOBJIEHHBIM CTOKOM BCJICJACTBHE HEydYeTa
. CCTECTBEHHBIX MOTEPh BOALI Ha Henapenue H (HIALTPAUHIO B pycsaax
~ pex. PesyapraThi pacueToB nokaswiBaioT, YTO 3TH MOTEPH HE NpEeBbI-
- waior 5—10 % cpeanero MHOrOJeTHero rofgoBOro cToka pexi. Ilpu
10JIL30BaHHN ypaBHeHus (6.1) TaKiKe He YUHTBIBAIOTCH BO3MOMKHBIE
H3MEHEHHS PEYHOrO CTOKA B peayJbTaTe [POBEJACHHA PAaSJIHYHBIX
O3ACTBEHHBIX MEpONpHATHH Ha BOAOCO0OPE, NMOCKOJLKY OTCYTCTBYET
CTOJIHKA TaKoil OUEHKH A peaybHbX JieT. COBpeMeHHBIEe OUEHKH,
BINIOJIHEHHBIE V15l CPe/IHIX MHOrOJETHUX yeoBHil, nokaseBalor [30],
TO CHHJKCHHE CTOKA [0/l BJAHSHHEM TAKHX MEPONpPUATHH A5 MHOTHX
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PEK yBJazKHEHHOH 30HBI HE NpPEBbILIAET 1—5 U ero cpeaHero MHOro-
JIETHErO roJ0BOro 3HaueHus.

Heckoabko ¢l10B CaeAyeT ckasarth H 06 yuere NpH BOCCTAHOBJICHAH
CTOKA TaK HA3BIBAEMbLIX KOMIEHCAUHOHHBIX  (DAKTOPOB, BJIHAHHUIO
KOTOpLIX B paboTax, NOCBALIEHHBLIX OMEHKE BJNSHHS OPOWICHHS Ha
CTOK, OTBOAMJAChL cyllecTBennas poJn [65). B KauecTBe OCHOB-
HbIX (aKTOpoB, KOMIEHCHPYIOUIMX NOTEPH BOALI NPH PasBHTHH 0PO-
HIeHHsA, PacCMATPHBAJHCh OCylIeHHe paHee 3a00JIOYEHHBIX 3eMeVib,
3aMeHa BJaroaioOHBOH AMKOpAcTYUlEll pacTHTENILHOCTH, YMEHbIICHHE
PA3JHBOB PEK, COKPAlIEHHE NPOJAOJIKNTENLHOCTH 3aTONJEHHA MOii-
MeHHbIX yuacTkoB. He BaaBasich B n0oApoGHOCTH, OTMETHM, 4TO OCHOB-
Hag POJb OTBOAMTCS KOMMEHCAUHOHHBIM (akTopam B OacceliHax pek
paifioHOB OpOILAEMOr0 3eMJEJENHA, BCJACACTBHE UYEro B 3THX Caydanx
HX HeyueT MOXKET CHHKATb HAJEKHOCTb BOCCTAHOBJEHHS PEYHOro
cToKa no Beipaxkenuio (6.1).

IIpuMeHeHne NPEAJOXKEHHOI0 METOAa BOCCTAHOBJEHHA PEUHOro
cToKa Hanbojee NMEPCMEKTHBHO [PH HCMNOJB30OBAHHH AAHHBIX HEMO-
CPeACTBEHHLIX THAPOMETPHUECKHX HAOJMIOJeHHH 32 PEUHBIM CTOKOM,
NoJIyyaeMbIX Ha CeTH cTaHuuii u noctos I'ockoMruapoMera, H AaHHBIX
N0 HCHOJB3OBaHMIO BOJA, moayyaembix opranamu Mnmusoaxosa CCCP
B paMkax eAuHoil 06ulerocyAapcTBEHHON CHCTeMBb yueTa BOA H HX
HCNOABL30BAHHA B HAPOAHOM XozsiicTse. TeXHHYECKHM NpHEMOM, ¢ NO-
MOIIBI0 KOTOPOro OCYLIECTBJsieTCSl YBA3KA TIHAPOMETPHYCCKHX H3Me-
PeHHit ¥ AAHHBIX yyeTa HCNONbL30BAHWS BOA, ABJIAETCH YPaBHEHHE
pycJoBoro Boaxnoro Gananca ¢

Yo+ Yo+ Ys—Yo+Ys—Y + P —EX£ASm=n, (6.2)
rae Yo— NPUTOK PEUHBIX BOA, M3MEPEHHBIi Ha BepXHeM (BXOAHOM)
FHAPOCTBOPE yuacTKa pekn; Yz — GOKOBas NMPHTOYHOCTh HA YYAaCTKe,
onpejeennas 10 AaHHLIM THAPOMETPHYECKHX H3Mepennil; Y3 — Go-
KOBasi NPHUTOYHOCTb HA YYACTKe, He YUHTLIBAEMAsi FHAPOMETPHYCCKHMH
Ma3MepeHHaMH, OTa BeJHUHHA ONpEAE/SeTcs pacueTHbIMH MpHEeMaMmi
W fBaAsiercss NosroMy npuGanKennoi; Y, — 3a6op BOA H3 pycaa no
JlaHHLIM Yuera MCnoJab3oBanus BoA; Yp— cOpoc BOA B npejesnax pac-
YETHOrQ Y4acTKa pycja Iocje HX HCINOJb30BAHHS N0 JAaHHBIM yuera
HCNOJbB30BAaHHs BOA; Y) — CTOK peKkH B HHJKHEM FHAPOCTBOpPE y4acTKa;
P — atMocdepubple OCAJIKH, BHNAAA0OUIHe HA 3ePKaJI0 BOAOXPAHH/IHII,
pAcnoJoKeHHHIX B Tpejeaax pacueTHoro yuacrka; E — ncnapenne
¢ 3epKaja BOAOXpAHMJIHUL; ASp;x — H3MEHEHNE 3anacoB BOAL B BOAO-
XpanuaHmax (aKKymyJsnus); n— HeBsidgka Oajanca, BKJIOHAIONLas
HeyUHTBIBaeMble 3JeMeHThl 0alanca, Takue, KaK NoTepH CTOKa Ha
HCTapeHHe ¢ pycea PeK H ¢ MOMMBI NMPH PasjHBaX, HeyUHThiBaeMble
BOL03aGopsl u cOPOCH BOJ, @ TaKKe CyMMapHyio owHOKYy onpejene-
HHS BCEX yunThiBaeMbIX ypaBrenneM (6.2) saemenTos.

Majnoxennas BbIIIe METOJAHKAa BOCCTAHOBJIEHHS PEYHOrO CTOKa MO
sapucumocTH (6.1) ¢ HCMONB3OBAHHEM AAHHBIX MO YYETy BOJA BBITOJAHO
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- OTVIHYACTCH OT NMPHEMOB OUCHKH BJHAHHA XO3ANCTBCHHON AeATeNb-

HOCTH Ha CTOK, MPEAJIOXKEHHBIX pasanuubiMu asropamu [30, 88] aus
MHOTOJIETHHX YCJA0BHI, TaK KaK MO3BOJSET OIEHUThH nnuaune'aurpono-
PeHHBIX (JAKTOPOB Ha CTOK 3a peaJibHble FoMLbI.

6.2. HSMEHEHHS 9JIEMEHTOB BOJIHOIO BAJIAHCA
PEYHBIX BACCEHHOB NOJ BJIMAHHEM XO35NCTBEHHON
AEATEJBHOCTH

Ouenka u3venenuil rofoBOro CTOKa pAga KpPYMHBIX pek CCCP
HOA BAHAHHEM AHTPONOreHHLIX (AKTOPOB OLLIA BHINOJHEHA MO H3JI0-

JKEHHOi BbIIe METOAHKE HA OCHOBAHHH JAHHLIX MO Y
3 YUeTY BOA H HX
- Henoab3oBauus 3a 1976 u 1977 rr. ITorepu croka 3a cqir BJIHAHHS
- OTACJBHBIX  BHIOB  XO3A{ICTBEHHON  J€ATEJBHOCTH  MPeACTABJCHHI
B 1a6a. 24, OHH NMOJYYEHBI HZ OCHOBAHHH COCTABJICHHS PYCJIOBBIX
TaGanua 24
llonpn CTOKA NMOA BAMSHHEM OTAE/AbHLIX BHAOB XO3SHCTBEHHOM ACATEALHOCTH
- ,',’,g:';‘:,“-,’; neperocx; ARKyMyanUHS LA Cynmopuse
exa COPOCOII o1, Kar? B BOJOXPAHH - Henapenue ¢ norepu,
BPAN. Kt Aanmax, km?* BO‘OXPMI.H)IIIIH. '“3
KM
1976 r.
2,30 —1,56 2,68 1,80
0,37 4,57 2.07 0,45 ?'33
3.47 2.87 0,03 0.0l 6,38
1,80 = o = 1,80
1977 r.
3,12 —1,47 18,5 2,07 22
1,59 3,98 —0,76 0,65 4I¥s
2,38 0,41 4,50 0,42 7,71
3,83 2,88 L8 | 0,0l 8,30
3,03 - — - 3,03
10,0 - 0,86 0,22 9,4
1,76 2 = = 1,76
45.91 & = 5 45,91
.

Npusmenanne. [Monomuresnpi
. ble 3HAYCHHS XaPAKTEPH3YIOT HAKONJCHHe 3a-
IACOB BOAB B BOAOXPANHIIHINE, OTPHUATEALHLIC — HX cpaoorﬂy.y

AHBIX Ga/1aHCOB MO OTAGALHLIM Y44CTKAM HEKOTOPHIX PEK C HCOMb-
annem sasucumoctd (6.2). HeBaAsku pycsioBuiX Boaubix Ganancos
621, 25) CBHACTEABLCTBYIOT O AOCTATOMHON HAAEKHOCTH ruapomer-
HHECKHX AAHHBIX H MaTEPHAJOB MO YYETy HCNOJb3OBAHHS BOA, KOTO-
BIE B panbHeilieM GbIH MOJOMNKEHB B OCHOBY NPH BOCCTAHOBJICHHH
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peunoro croka. M3 pammbix taba. 25 caeayer, uto, B GONBLUITHHCTRE
CllyyaeB HEBA3KH He BBIXOAAT 3a Npeesibl TOYHOCTH H3MEpeHus H
noacuera ctoka (5 % croka B cTBOpe H3Mepennus). B OCHOBHOM He-
BA3KNH Gasnanca 3aBHCAT OT TOYHOCTH H3MEpeHHs CTOKa W Onpejede-
s GOKOBOro MPHTOKA, @ TAaKyKe OT HAAEKHOCTH yuera BOA03abopoB
1 cOpOCOB BOJBI.

Tabanua 25
Hesnsku croxa B Gaccefinax pex 3a 1977 r.
g g"'
Pexa Creop g Pexa Cruop 5 §
=8 =
Boara Yranucknit ruapo- | 5,38 | Huenp ;T.ll;l‘ler}{::;f::n rac 1,30
i mnncxnﬁ raapo- | 3,60 2 I;:T::’:scxaﬁ rac (I]:?g
::)e;.)“hl(oncmiﬁ rua- | 5,16 D,o;a' r. Teopruy-Jlex ?38
X poyse 5% 5 C’l‘-llza ax:sancxan b0
S r. Kanav )
oue : )I\‘&g;?:;ma 275 o Linmasickas T'AC 6,95
Boira r. Topbkiit 1,29 3 er-ta Paspopekas ggg
" r. Kosbmonemssancx | 0,26 .. yeThe 0if%
Kawma r. HaGepexnwe | 0,30 || Ky6ann r. Apmasnp Svis
Yeann 0.51 “ 5 %cmﬁiggncx ES 20
3 ae] : o r. Kp 3
b Egmgc:\'?‘n Jlemx(l::a Tepek er. Koraspepckas lg.go
i IaC um. Jemun- | 0,04 5 r. Moanox 00
CKOTO KOMCOMO7a Kypa r. TonancH 20
7 Boaxckaa TIaC | 1,38 4 c. Xyaydp o)
M. XXII cneana " ¢. Moanakena s
rcc %, r. Canbanul 3.60
0 c. BepxueneGaxne | 5,48 || Ypaa noc, Maxamber e
Tuenp r. Peunua 1,80 » r. Typuen 1%
) Kuenckas TAC 7,90 | Amynapesn | xmwa, Havunx Fie
:. Kanenckas I'3C g,% i Lefl::n Tcro::a):(g; ; Sl
s légecmen‘ly'mxaa ’ : knua, Kuswankap [ 8,10
5 Juenpoaaepsxun- | 0,55
ckas T'9C

M3 anaans3a BOCCTAHOBJEHHBIX 3HA4EHHIl ECTECTBEHHOIO CTOKa
BocbMu Kpynuuix pek CCCP (ra6a. 26) caeayer, uTo CTOK peK, pac-
NOJOMKEHHBIX B YBJAKHEHHOII 30HE, B OT/AEJbHbE IOJAbl YMEHbLIAETCA
N0/ BAHSHHEM XO03fficTBeHHOi aAesTeabnocTd na 3—10%. B 1977 r.
ctok JlHectpa okasajacs MeHbuie ectectsenxoro na 9 %, p. Kama -
na 3,8 %, p. duenpa —ua 94 %, p. dona —mna 25 %; crok p. Okn
okasaJjicst 6oablie ectecTBeHHoro Ha 8,8 Y BeaeAcTBHE AONOJHHTENb-
HOJi nepeGpPOCKH BOAL B 9TY PEKY 1o kanaay uM. MocKBEL.

‘M3aMenennsi cToKa pex IOXKHBIX PaiioHOB MHTEHCHBHOTO OpOLICHHHA
apasiores Godee 3paunteabHbiMH. Tak, B 1977 r. GL10 HCNOJL30BAHO
42 9 croka p. Ypauna, 43 % croka p. Kypm, 49 % ctoka p. Ky6Gauwu,
84 % croka p. Amyaapeu.
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TaGmnua 26
Hamepennniii u Boccranosaenunii ¢rok psaa pex CCCP
3a 1976 n 1977 rr.

CroK, Km? Pagnocts DoccTanonAeHHOr0 K
MIMEPEHHOr0 CTOKA
Pexa 1976 1977 1976 1977
. - o - on-

o il g ] it ARCPOR (GRY SRR SF
Oka 33,1 31,3 40,6 37,3 | —2,0 6,4 |—3,3 8,8
- Kawma 67,2 68,4 85, 1 88,4 1,2 1.8 3,37 3,8
0 Huenp 20,3 36,1 45,3 50,4 6,8 19 4,76 9,4
I o = - 23,0 30,7 — — 7,78 | 25,0
I - Ky6aun 9,99 | 16,4 8,64 | 16,8 6,38 39,0 8,27 | 49,0.
{ ~ Tepek P - 8,02 | 11,0 — - 3,03 | 27,0
- Kypa - - 13,4 23,4 — - 10,0 43,0
| Vpan 3,60 5,39 2,63 4,33 1,79] 33,4 1,8 42,0

’ Cepepekuit

l ~ Jlonen 2,95 4,98 7,18 8,88 2,03 67,6 1,7 23,6
~ Huecrp * 12,5 13,5 10,2 | 11,2 1,0 8,0 1,0 9,0

* Crox soccranosaen A. M. Illepewesckus.

~ Obmiee mpepcrapieHite 0 HAJHYHK BOAHBIX PECYPCOB H CTENEHH
HX HCHO/Ib30OBAHHS B pevHbIX OacceifHax, a Takmke 06 0COGCHHOCTAX
XO3AACTBEHHOrO BO3ACHCTBHA UYEJOBEKA HA CTOK MOXKHO NOJYYATH
. M3 anaausa aaunbix 3a 1977 r. no croky pek Bouarn u Amyaapuu, na-
- XOASAWHXCS B PA3JIHYHBIX NPHPOAHBIX YCJIOBHSAX.
TosoBoit crok p. Bosrn B sambikaiomenm creope ¢. Bepxuenebskpe

- B 1977 r. Obin pasen 194,90 kv% cymmapuas pasmocth 3a6opa H
cbpoca Boa 3,12 kM®. [lomo/iHHTe/AbHOE HCMApeHHe, T. €. PAasHOCTH
- MCIIapeHHs ¢ BOAHOM MOBEPXHOCTH M CYIUH, 3aTOIVICHHON B pesyabrarte
CO3/IaHNs BOJOXPAHHJNLL B NMpPeAeaax BCEro BOJIKCKO-KAMCKOrO Kac-
Kaja, cocrasuio 2,071 km®, Ha nonoamenue 3amacos Boabl B BOAO-
Xpanmaumax (akkymyasunio) mouwio 18,456 kM3, OGmme norepu
- CToka B Gacceiine p. Bosaru 3a rog cocrasuan 22,179 km®, wan 9 %
| €CTECTBEHHBIX BOJAHBIX PECYpPCOB, OUCHHBAEGMBIX B 254 KM® B roj.
B 1977 r. B Gacceiine p. Boaru naGmonanocs magnosoase. Moayas-
1 KO3 puunent croka storo roga Guii pasen 0,85, Tem He MeHee
KYMyJIsUHA B BOJDKCKO-KAMCKHX BOAOXPAHWJHINAX B AaHHOM TOAY
~coctasuna GoJee 18 kP,
- Hapacranue noreps croka no aamme p. Boarn nox Bausinuem
3AHCTBEHHOI ACATENBHOCTH MOKAasaHo B Tabia. 27. OCHOBHBIC H3Me-
€5 cToka B Gaccefine p. Bourm, cBA3aHHBe C BAHSHHEM X03iicT-
HHOMN eATEe/ILHOCTH, ObIIH BBI3BAHBI PEryJHPOBAHHEM CTOKA CHCTE-
i Bomoxpanwanul, Heesaska pacuera pycaosoro Gananca must
). Boarn B uestom cocrasuaa 2,4 km® (1%).
‘B Gacceiie p. AMyaapbn xapakTtep HCHO/JL30BAHHS CTOKA B 3HA-
[CAIHON Mepe OTJIHYACTCA OT TOrO, KOTOPHIt Xapakrepen aas Gac-
ina p. Boaru. B Gaccefine p. AMyaapbit BHUIEASIOTCS 30Hb hopmHu-
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Tabauua 27

Hapacranne noteps Bojbi no aanne p. Boarw, ceasanubix
¢ X03nHCTBEHHON JeATeALHOCTHI0 B ee Gacceiine B 1977 r.

Paanocrs Mepe- ARKyMy- 23?&,,"," Cysmap-
. 3a00poB ¥ | Gpocka | ARUHE B | rennnoe o
Pexa Creop cOpocon nox BOAOXPA- | yenapenie | noTepi,
BOAB, P HILTHILE, | ¢ popoxpa:| kM
Kn? Kn? s, Ka?
Boara HMpanskoncknit rua- | —0,084 0,745 | 0,041 0,026 0,723
0y3e1
4 ramucknit ruapo- | —0,093 [ 0,745 | 0,082 | 0,045 0,730
aen
S BONHCKHI THAPO- 0,029 0,745 | 4,166 | 0,187 5,127
‘371
£ OpbLKOBCKHIl FHA- 0,089 0,745 | 4,437 | 0,410 5,681
poyaed
Oxa r. Kaayra —0,031 - - - 0.931
o r. Mypom —1,222 | —2,068 - - 3,290
H r. FopGaros —1,278 | —2,058 - — =3,316
Boara r. Topekuft —1,188 | —1,323 4,437 | 0,410 2,§3b
3 r. Kossmonempanck | —1,185 [ —1,323 | 4,437 | 0,410 2,339
Kama Kamckan I'9C 0,210 — 0,620 | 0,130 0,960
\ r. HaGepexnue 1,682 — 1,470 | 0,130 3,282
Yeann
Boara Bosmckas T3aC 0,642 | —1,323 | 14,250 1,133 14,702
nM. B. U. Jlennna
< raC wum. Jlenun- 1,003 | —1,323 | 17,546 1,448 18,764
CKOr0 KOMCOMOJa
7 Boaxekas T'3C 1,914 | —1,323 | 18,456 | 2,071 21,118
M. XXII cresna
Kricc
" c. Bepxuene6saxne 3,125 | —1,473 | 18,456 | 2,071 | 22,179

poBanna u paccesinus ctoka. OGHYHO K 30HE (OPMHPOBAHNA OTHOCAT
Ty uacte peudoro Oacceilna, B npeienax KOTOpOH GopMHpYerca
€CTECTBEHHBIN CTOK.

3ona (opMHpOBaHHa CTOKa P. AMYyAapbH 3aMBIKAeTcs CTBOPOM,
pacnonoKeHHLIM HecKoabko Bhime r. Kepku. B mpeaenax ykasauHoH
yactn Gaccefina CTok p. Amyaapbn Qopmupyerca pexamu ITaHuK,
Baxw, Kynays, Kadupnuran, Cypxauaappsi u Illepabaa. Pax mnpn-
TOKOB p. AMY/Aapbn TepseTcs B KOHYyCaX BLIHOCA H HE JOXOMHT J0 Hee
nosepxnocTHbiM nytem (3epasuan, Kamkaaapes). Crox p. AMyaapbi
y r. Kepkn CymecTBeHHO OTJIHYAETCs OT €CTeCTBEHHOr0 BCJEACTBHE
3HAYNTEABLHBIX BOK03a6GOPOB M cOPOCOB BOAB BhilIE MO TeueHHio. Tak,
3a6op Boan B Kapakymckuit kaman cocrapuan B 1977 r. 9,468 KM,
a B Kapuwnucknit — 3,17 km®, OGuwas pasuocth 3a6opa u c6poca BOA
B 3o0ne (popmupoBanns cToka AMmyaapbu ¢ yyerom 3aGopos Kapakym-
ckiM # KapuimHCKHM KanajJaMd B JaHHOM rojy cocrasuia 18,36 Km?,

Hsmepennniii crok p. Amyaapbn y r. Kepkn B 1977 r. coctasui
4258 kM®. Ilo Boanoctn roa Ha p. Amyaapbe Gbll HECKOJBKO HIKe
cpeanero. Huxe r. Kepkn B 30He HCNOJb30BAHHA CTOKA HA NPOTHIKE-
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gy 0koo 1045 kM p. AMyaaphs He HMEET NOBEPXHOCTHOTO NPHTOKA.
3pauntespnas A0Js TPAH3HTHOrO CTOKa pasbupaercs Ha OpOUICHHE
| CETBLIO OPOCHTEJBHBIX KaHaJOoB.

- Cymmapnas pasnocts B0103a60poB 1 ¢Gpocos Boaul p. AMyAapbH
g0 kum, Koseiapkap (102 xkm ot yerbst) B 1977 r. cocraBuia
4555 kw3 Hamepenwnifi ctok y Kuuml. Kwispujokap 6w pasen
9,02 kM3, Hesaska croka, paBnas 6,43 xm® nan 10 % ecrecTBeHHBIX
'BOJAHBIX PecypcoB, Moxer OuiTh 00BACHEHA NOTEPAMH HA HCNapeHHe
M QuABTPAUMIO B PASAWYHBIX MPOTOKAX pycda p. AMyAapbH H HeTOd-
HOCTBIO yueTa B0a03a60pOB H cOPOCOB BOMKL.

~ Apajna AaHHBIX N0 HCNOJAL3OBaHMIO cTOKa p. AMyaapbn B 1977 r.
[O3BOJHJ ONPEACJNTL BajskKHEHUINE CTAaThH PACXOA0BAHHS CTOKA PEKH
~ na yuactke r. Kepkn — kuma, Kusbiikap (ctox B ctBope r. Kepku
- npuHAT 3a 100 %):

' 1) Boxo3aGop Ha xo3sficTBEHHBIE HYKAL — 64 %

2) ecTecTBeHHHe TOTepH Ha ucnapenue H puabrTpanmio — 15 %.
- OcraBmasicss uacts ctoka (21 %) nocrynuna Ha mmKenexaiinii
. yY4CTOK PEeKH.

~ Bunosnennpe pcenejioBanys Mo BOCCTAHOBJEHHIO CTOKA paja pek
- CCCP nokasnBaior, 470 Aanuble [OCyAapcTBEHHOro yuera BOM H HX
| HCTOJIB3OBAHHS B HAPOAHOM Xo3fiicTBe B OmmKaiimem Oyayiiem
. MIO3BOJIAT Ha HOBOM YpPOBHE BOCCTAHABJIHBATH 3HAUCHHS PEYHOrO
CTOKa B pailoHaX ero WHTEHCHBHOTO HCNOJb30BaHHA. DTO 06CTOATEND-
eTBO mMeer Goablioe 3HaueHue s Pa3BHTHS THAPOJOrHYECKOH
~ HayKH B LeJIOM. s

- Hapsay c ouenkoji BansiHua Xo3aficTBeHHON JeATe/ILHOCTH Ha
. PeuHOfi CTOK HECOMHEHHBII MHTEpec MPeACTarJfioT HCCJACNOBAHNS MO
yuety H3MeHeHuil APYrMX sJementoB Boaworo Oananca. CornachHo
- COBPEMEHHBIM TIPEACTABJICHHAM, CPeaN pa3uoolpasubx (HakTopoB
X03AMICTBEHHON eATENLHOCTH TONbKO OpOMIEHHE M KpymHOMacTad-
" Hble TepeGPOCKH CTOKA CMmocoOHbl BLI3BATH VBEJIHUCHHE KOJHUECTBA
 BHINaAaouuX ocankos. OHAKO NPH CYUIECTBYIOUIHX TEMNaX PasBHTHA
- OpPOLICHHS OXKHAATH CKOJABKO-HHOYAbL OMIYTHMOTO YBEJHYEHNS OCAAKOB
33 CUeT JONMOJHHTENBHOrO HCMAPEHHs C OPOIIACMbIX MAaCCHBOB HET
- OcHOBaHnil B CBA3W ¢ TeM, uyTo Goabuias wacTh BOAAHOTO napa B ar-
ocepe GopMupyercs 3a cueT ero TPAH3UTHOTO meperoca u3 of-
‘pacteit GOPMHPOBAHNS BJAAKHEIX BO3AVWIHLIX Mace [36]. TTo artoit xe
NPHUYNHE HeMb3s OXKHAATH VBEJIHUEHHs OCajJKOB ¥ NPH OCYLIECTBJICHHH
_MepeGpOCOK MAacTH CTOKA CEBEPHBIX H CHOGHPCKHX PEK B I10XKHbIE
‘pajionn cTpansl (BO BCSKOM Cayuae NMpH peaqu3alui NepBuIX ouepe-
Jei aTHx nepe6pocox).

.~ Hexoropsle BHAB XO03AHCTBEHHOI AEATENLHOCTH NPHBOAAT K H3-
MEHEeHHI0 CYMMapHOro Henapenusi ¢ peunoro Gaccefina. HanGoasuiee
BANAHWE HA PEXHM HCNAPEHHA OKAa3kIBACT OpOUIeHWe, MNpHBOAALNIee
BHAUHTENLHOMY YBEJIHUGHHIO HCMApPeHHs C OpoumaeMblX MacCHBOB.
aK, Hanpumep, pasBHTHe opomeHus B Gaccefinax pex Amyaapb,
paapsy n Kypnl NpHBEJO K YBEJIHUEHHIO CYMMAapHOro WCnapexus
010c60pOB ITHX PeK B OTAeJbHBIE ToAn cooTBercTBenno na 200,
n 60 MM B roa. VBeqHUeHHIO CYMMAapHOTO HCMapeHusa cnocos-
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TBYET TAKIKe CO3/aHne BOAOXPAHWIMIL H NMPYJIOB B NPeAenax peunbx
- Gacceiinon, Oanako aaxe B Tex Gaccefinax, rjae cO3Aanbl KacKaabl
- KPyHHbIX BOpOXpanuanul (Gaccefnn pex Boaru, Hduenpa, Amnrapw,
LIPAAPbH), COTMIACHO HAIIMM AAHHBIM, 9TOT BHJ XO3AHCTBCHHOIN mes-
- TeJIBHOCTH He TNpPHBOAMT K BO3PACTAaHHIO CYMMAapPHOTO HCNMapeHus
- ¢ Gacceiina Goaee uem na 1—2 %.
~ Ha pexum nojseMubix BOJ OCHOBHOE BJINSHHE OKAa3blBAalOT rOpPHO-
- pyAnibie paspaboTkn ¥ KpynHeie BoA03abopbl NoA3eMHbIX BOA. B yeao-
~ BHAX HerayGOKOro 3ajieranusi PYHTOBBIX BOJ WX MHTEHCHBHASI 9KC-
MJIyatauns MOKET NPHBOAHTL K CHHZKCHHIO MOJ3EMHOTO MHTaHHs PeK
Ha 25—70 %. B 10 xe Bpemsa B Tex Gacceiinax, Kyaa c6pachiBaiorcs
- lIaxTHble BOJAM, He JAPEHHPYeMbleé DPeKaMH, CTOK MOXET BO3pacTH
‘B HECKOJbKO pa3 [52]. B murore xapaktep H3MEHEHHS MOA3CMHBIX BOJ
‘B YCJIOBHAX MX MHTEHCHBHON SKCIJyaTauuy 3aBHCHT OT NPHPOAHBIX
‘(pusnKo-reorpaduuecknx ycjaoBuit GacceiiHa M XapakTepa B3aHMO-
CBfI3H PEUHBIX M NOA3EMHBIX BoA. B Tabn. 28 npuBeienn jganubie
0 pecypcax pevHoro CToKa M HX HCMOJB30BAHHH JJISi HEKOTOPHIX peK
Esponeiickoii Tepputopun CCCP 3a 1980 r. Hs paunbix TaGamist
caeayer, uTo 3a6op JApeHHPYEMBIX peKaMH NOA3EMHBIX BOJ B OTAeJb-
'HBIX peunblx Oacceitnax ETC kone6aercs or 3 po 60 % sabopa no-
- BepxHOCTHBIX BoA, OcoGenno 3HAuYHTEJNbHLI 3a60PBl MOAZEMHBIX BOJ,
- PHAPABJIHYECKH CBA3aHHBIX C peuHbiMH, B Gacceiinax pex CeBepckoro
- Honua u Okn. B Gaccefine p. Cesepcknii Jounel o6bem 3abupaeMbix
- NOJA3EMHBIX BOJ, T'MAPABJHYECKH CBA3AHHBLIX C PEYHBIMM, COCTABJISIET
- 20 % obbema peYHOro CTOKA M NMPAKTHUCCKH MOJHOCTBIO HCMOJL3YETCA
‘B HAPOJHOM XO03AHCTBE.
B 3akaouenne oT™MeTHM, YTO PaGOTH MO OLUEHKE BJHAHHS AHTPO-
HOreHHON AEATENLHOCTH Ha OTAEJbHBIC 39JeMEHTLI Oajanca pevumbix

- GacceiiHoB 3a peasbHbie oAb TPEOYIOT JAAJNbHEHMINX HCCJAEA0-
 BaHuil

Fnasa 7

TOYHOCTb COCTABJIEHHS BOJHBIX BAJIAHCOB
PEYHbIX BACCEHHOB

- Bonpoch, cBsi3aHHble C OUEHKOI TOMHOCTH BOAHOGAJAHCOBBIX

pacueToB, HMeOT 6OJblLIOE 3HAYCHHE AJS HX NPAKTHUECKOTO HCIMOJb-
- goBanus. Ilpm HX paccMOTpeHHH BOSHHKAIOT TPYAHOCTH, TaK Kak
TOYMHOCTL ONpeleeHHsl OTACJbHLIX 3JEMEHTOB Oajanca 3aBHCHT OT
PENnpe3eHTaTHBHOCTH AaHHBIX HaGJIOACHHI, OT NPHMEHAEMBIX METOAOB

W nNpubOpoB A5 HX H3MEPEHHsi U pacuerd. IDTHM OOBACHAECTCH TOT
~ (hakr, uTO B HacTOfUIEe BPEMs CYLWECTBYIOT NPOTHBOPEUHBHIC Mpes-
- CTaBjieHnsi OTHOCHTEJIbHO BEpPOATHOH oOwHOKH pacuera BojaHoro Oa-
HCa pednblX GacceilHOB 0COGEHHO 3a KOPOTKHE HHTEPBAJLI BPEMEHH.
. OAHMX CcJAyYasx 3HaueHHs omnbGOK pacuera BojAHOro Gazanca
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NPEYMEHBIUAIOTCSH, B APYTHX, HAOGOPOT — NpeyBeIHYHBAIOTCH. DTO BH-
3bIBACT HEOOXOAHMOCTH PACCMOTPEHHS ABYX B3aHMOCBA3AHHBIX BONpO-
COB: METOJOB OLUCHKH TOYHOCTH ONMPeAEJEHHA CPEAHErO 3HAYCHHS
OTACIBHBIX 971eMeHTOB 6ananca u Gananca pewHoro Gaccefina B HelOM.

7.1, METO/IbI OLLEHOK CPEJAHHX 3HAYEHUM 3JEMEHTOB
BOLHOTO BAJIAHCA PEYHBIX BACCEMHOB

Hcnonnsosanne B ruapogornyeckux pacuerax ypaBHeHHS BOJ-
HOPO Gananca CBASAHO ¢ ONPeAICHHEM CPeAHEro SHAYCHHS TeX s/e-
MEHTOB, HAGJIONCHHS 3a KOTOPBIMH TPOH3BOASTCH B  OTHEAbHBIX
NyHKTax BojocGopa. [lpuvensembie B HacTofllee BpeMsi METOMH
OUCHKH CpeAHEro 3HaueHus sieMenta Gajanca Ha BogocGope MO
CYWLECTBY ABJAAIOTCA BApHAHTAMH CHOCOGA CPEAHEr0 B3BEUIEHHOTO.
Cornacio stomy Metomy cpeauee no BOAOCOOPY 3HAYECHHE KAKOTO-

aubo saeMenra q 3a onpeaesIeHHbIT HHTEPBaJl BPeMEHH OlEHHBaeTcH
1O BHIpAKEHHIO

§=aiqi+aqi+ ... + augn= 2. a,q,, (7.1)

n
PA€ g1, qs, ..., gn— UHC/IOBLIC 3HAYCHHs COCTaBAAIOUel Gantauca,
Ha0/li0/laeMoit B OTAENBHBIX TOUKAX Bogoc6opa; ay, @, ... Gn—

BeCoBble KOI(DQHUHEHTH, ONpeAe/NeHHble KaKuM-1160
AaHHBIX NYHKTOB Ha0J1i0 AeHHil,

ITpu cpasuuteasho rycroit cern NYHKTOB HaGJIOAEHHI, pacnoso-
KCHHLIX HAa PABHHHHON TEPPHTOPHH, AOMYCKAETCS NPHHATHE BECOBBIX
KO3(hPHUHEHTOB paBHBIMK ApYr Apyry. Ouenka CPEHEro 3HAYCHHA
OCYLIECTBJIACTCA B AAHHOM C/yd4ae METOAOM CpENHEro apupmeriye-
CKOro. DTOT METOJ, HECMOTPA Ha €ro HeXOCTATKH, Bee elle MIHPOKO
HCNOML3YETCs B BOAHOGANAHCOBBIX HCCACAOBAHHAX AR  pacyera
CPEAHUX SHAYCHHH SJICMEHTOB H NOIPENIHOCTEH WX ONpeAe/eHHs.

Haunnas ¢ paGor IlpefiGepa [150] nmpn Bwiumcaenun cpeawero
/1071 OCANKOB HaCTO HCMOML3YIOT METOA KBaapaToB. CyTh 5TOr0 Me-
TOZa COCTOHT B TOM, 4TO PEUYHON OGacceiin pasjensieTcsi Ha cerhb
KBazapatoB, B KakaoM *KBajpaTte NOACYHTHIBACTCS CpefiHee 3HAYeHHE
SJCMEHTa N0 AAHHBIM TOrO KOJAHYECTBA MYHKTOB HAOMI0AeHU{, KOTO-
Poe HaxoauTcs B KBajpate. OGuiee cpejHee 3HAYCHHE S/JeMEHTa Ha
BOAOCOOpe OUEGHHBACTCH KaK CpeJHEe B3BOLICHHOE H3 CPeAHHX ero
SHAYCHHI B KAXKAOM MOJHOM H HENOJIHOM KBAAPATAX. ITpn stom Beco-
Bbie KOS(DUUHEHTB HMEIOT CJACAYIOUIHE 3HAYCHHS: Y NOJHBIX KBal-
PATOB OHH DPAaBHLI  eJAMHWIE, Y HEMOJIHBIX — OTHOWCHHIO ILTOMLALH
Gacceitna, nonasuiefi 8 AaHHBL KBAaApat, Ko Beell MJIOMAaNAn KBaapara.

AHANOrHYHO OUEHHBAGTCH CPE/HEe 3HAUEHHE S/eMeHTa Gasnanca
Metoftom Tuccena (meanan). Pasiamune coctont B ToM, 4T0 Boj0c60p
Ha CXeMe MNOKPHIBACTCS CEThIO TPEYTONBHHKOB, MOITOMY BECOBHIE
KOSQ(UUHEHTH B MAHHOM CJyyae ONPEACAIOTCH OTHOMICHHEM MIO-

Wain TPeyrosbHHKa (MHOroyronbHnka) ko seeft maowamm peytHoro
Gacceilna,
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BecoBbie KO9(DGHUHEHTH B OKOHYATEJNLHOM BHJE ONPEASAAIOTCS

1O BHIPAXKEHHIO
N
A ./ LoL, 7.3
s ("nz)/(«; Oﬁt )' @

rae b; — OTHOCHTEJbHAsl IVIOWLAAb TATOTEHHA TPH (-TOH CTAHIHH,
G — NOPPEIHOCTD HCXOAHBIX AAHHBIX B (-TOM NYHKTE.

Jlas onpejesieHnst NJIOULAJCH TATOTEHHS PEKOMEHAYETCs NOCTpoe-
HHE KapThl H30KOPPEJHAT, PACCTOAHHE MEXKAY KOTOPBIMM CHHMAeTcs
¢ rpauka npeABapHTE]LHO CIJIaXKEHHON H OTKOPPEKTHPOBAHHON KOP-
peaaunonnoi Gynkuun. Lpannna MexAy JMoObIMH ABYMA NYHKTaAMH
HAOJIOACHH ONpeAeasieTCsi KaK FeOMETPHYECKOe MECTO TOUEeK, HMEelo-
UHX OAHHAKOBYIO CBf3aHHOCTL ¢ oGenmu cranuusamu. [Tonyuennnie
NAOLLAAH TArOTeHHs ONPEAesIOTCS TJaHHMEeTPHPOBAHHEM.

PaceMoTpenne CylIecTBYIOIHX METOMOB OCPEJHEHHs TNOKa3blBAeT,
4TO OHH OTIMYAIOTCA APYr OT APYra npHeMaMmH OLEHKH BECOBBIX KO3(-
¢uunentoB. Bo Bcex MeTofax A0BOJBHO €Ja6o (Ualie BCEro KOCBEHHO)
YUHTHIBAIOTCSE OCHOBHBIE (DakTOphl (POPMHPOBAHMA HCCICAYEMOro 3Je-
MeHTa 0anaHca M OTHOCHTGJIBHOE MECTONOJOMKEHHE TOUEK Ha BOJIO-
cOope.

Hanusie (PaKTHUCCKHX H3MEpeHuil, Hanpumep, OCaAKOB 38 KOPOT-
Kie KOHKPETHBbl¢ HHTEpPBaJLl BpeMenu (Hanpumep, MecsuHbie OTAC/b-
HBIX JleT) MOKa3bBaloT, YTO pacnpefiejesne ux Moxer GuTh BechMma
pasauunbiM. OHO 3aBHCHT OT HANPABJACHHA JBHKEHHS UHKJIOHOB H
10J0KeHns (PPoHTOB pasjesia BO3AYUIHBIX MAce, OT NPOHCXOKACHHSA
camoil BJAaXKHOM BO3AYIIHON MaccChl M e MOLLHOCTH, OT peibeda mecr-
HOCTH M 3SKCHO3HIHM CKJIOHOB M OT psija Apyrux npuunn. Kaxcawii
Gacceiin nMeer cneuupuUecKoe CTPOEHHE MOBEPXHOCTH H Pa3JHuHYIO
KOH(HTYPALNIO, B CBA3H C YeM pacrnpejesenne ocajkoB 3a peajbHbie
mecsnp B Oacceiipax MoxKer OBITH BecbMa NECTPLIM, 4 MX TAK Ha3bl-
BAEMOE «M0J1e» — HEOJAHOPOAHLIM H HenaorponHbiM. CleroBaTesbHo,
PaccMOTPEHHBIE BBINIE METOAbl OcpeineHus 06e3 yuetra KOHKPETHBIX
VCJA0BHIl BHITAAEHHS OCAJAKOB MOTYT NPHBOAHTH K 3aMETHBIM OMHGKAM.

B. M. Ba6kun [5] B 1971 r. npeanoxus Goaee cTporuil HOBLIK
METO/| OLEHKH CPEAHEro 3HauYeHHsl JIEMEHTa ¢ YUeTOM MPOCTPAHCTBEH-
HOTO €ero pacrnpejiesieHusl 3a peajbHbI NEPHOA H 3aKOHOMEpHOCTEH
GopmMupoBanns.

TeopeTHyeckoii 0CHOBOJ BHIMOJHEHHBIX HM PaspaboToK MOCyHHIa
Teopema, Aokasannas B 1885 r. Beftepwrpaccom: «Jlio6yio dyHKuAIO
f(x), nenpepuiBHyio B untepsane (a, b), MOXHO NPEACTABATL B STOM
HHTE€pBaJe ¢ JI060i CTENeHbI0 TOYHOCTH UEpe3s MHOrouJeH, T. €.
MOMHO HaiiTH Taxoii MHorounen P(x), uro

[F(x)—P(x) <e (7.4)

a5 Jgio6oro 3Hayenns x B Hurepsane (a, b), rae e — mobas 3apaunee
3a/aHHAs BEJHUHHAY.

B Kauecrse HCXOJAHON (YHKLIMH pacnpeaesenHs 3JeMeHTa B peu-
HoM Gacceiine npunumaercs ¢ynkuus P(x, y, 2), 3ajaunasn B Tabany-
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HOM Bujge, rje P —3uaueHue 9JIEMCHTAa B NYHKTaX HaOMOACHHIT;
X, Y, 2— NPAMOYToJibHble (YCAOBHBIE) KOOPAMHATHL IMYHKTOB HaGuio-
penuit. DYHKUHA pacnpemeseHHs 9jieMeHta B OacceiiHe, 3ajaHHas
B TaGJauuHOM BHAe, NpeoGpa3oBbiBajiach B AHAJHTHYECKOE BhIpaKe-
. Hpge Ha OCHOBe yKasauuoit Teopembl Befiepmirpacca nyrem pacnpo-
CTpaHeHus ee Ha cayyail HECKOJBKHX NMEPeMEHHBIX.

Takum oOpasom, ObUIO MPEAJIOKEHO 3aMEHHTh AdaHHBIE HabJaI0xe-
HRil B OTAEALHBIX NYHKTaxX Bojgocbopa anmpokcuMupyiomeit ¢yHk-
el TpexMepHoi HeJuHeHHoi (NOJHHOMHAJNBHOI) HHTePHOMALHA 110
METOAY HAHMEHbLIIHX KBaJPaToB.

Cpenunit cJioit aaemeHra OGananca (P) B OacceilHe mIONIaAbIO
F kM2 B JaHHOM CJ1y4ae ONPEIAeNseTes M0 BhIPaXKeHHIO

i>=-7l,- SFS Py (x, y)dxdy, (7.5)

®

rae Py(x, y) — npeoGpasoBannan dyukuus P(x, y, 2) nyrem 3ameHsl
B Hell z YHCJOBBIM CpeAHHM 3HaueHueMm (cpeiuHeil BHICOTON BOAO-
- c6opa).

®opmyna (7.5) Beipaxkaer sjaeMenTel Bojnoro GanaHca B BHJE
~ CpPeHero CJ0si BOAB Ha BOJOCGOPE, HMEIOUIEro MEPEMEHHYIO BHLICOTY.
~ Ora popMysia u noAblHTErpajibHas (YHKUHA HEOAHOKPATHO NPHBOIH-
- Jauch B paborax IT. H. JleGenesa [5], M. A. Beanxanosa [25].

B omanuie oT TPAAHLHOHHBIX NPHEMOB OCPEAHCHHA NPEATONKEHHbI
~ MeTon o6sajzaer OGOMbIIMM (H3HUECKHM CMBICJIOM M COOTBETCTBYET
~ npupoge (JOPMHPOBaHHs KOHKPETHOro sjemenra Oanauca. Ilpn stom
 He Tpebyercs ONpeae/eHHs BECOB OTACIbHLIX IVIOMAjeH, B npejpenax
KOTOpBIX 3HAYECHHS JIEMEHTAa MPHHUMAIOTCA HEHSMEHHBIMH H PABHBIMH
€ro 3HaueHHio B NyHKTe HaOGaloAeHuil. 3anucas 3HayeHue sjeMeHTa
B Bujec (QVHKUHH OT KOOPAHHAT MECTHOCTH, MPAKTHUCCKH MOMKHO
OIHCATL €ro pacrnpeieleHHe Ha MeCTHOCTH. 3ajaB  onpejeeHHbe
YpoBHM (waru) 3HAuCHHIl 3JEMEHTA, MOXHO MONYYHTH CHCTEMY €ro
 H30JMHHH HA KapTe.

[Tpn BEIYHC/ICHHH CPEAHEro CJOsi »JeMeHTa B Dacceine, npeacras-
- JIGHHOTO Ha Kapte HM30JHHHSAMH, B FHAPOJOIHYECKON MpaxkTHKE MOJb-
3VIOTCH IMIAHHMETPOM HIH faneTkoil. B npeanoxenHoM Ke MeTome
J1 BBIUHCJCHHA CPEAHErO 3HAUCHHS CJIO5 9JIEMEHTa HCMOJb3yercs
~agropury™, peaiusyemetit na @BM. Asrosbnas nporpamma, corJiacHo
KOTOpOil (yHKUMs, 3afaHHas B TaOGJMYHOM BHJE, TNpeACTaBIfscTCA
AHANMTHYCCKHM BBIPAYKEHHEM, BKJIIOMAs ONEHKY ee MapaMerpoB [0
METOAy HAHMEHBUIHX KBaJAPATOB H BBIYHCIACHHS ABOHHOrO HHTErpajsa
10 NPAMOYroJIbHOM 006JacTH HHTErpupoBauus, Obuia paspaboraHa
B 1972 r. O. A. Tycesnim u peannsosana va 9BM BACM-6 B. A. Ho-
- BHKOBOIt.

[Tpn penpeseHTaTHBHOM pAacrnoJOMXKEHHH MYHKTOB HabaoaeHuit
OXBATOM HMH TOYEK JIOKaJbHBIX MAaKCHMYMOB H MHHHMYMOB 3Je-
@HTa NPOCTPAHCTBEHHAA TNOJHHOMHAJbHAS HHTEPNOJANNSA BTOPOro
nopsaka (nanpumep, Ads OCAAKOB) OGecneunBacT AOBOJLHO TOUHOE
‘OnHcanHe pacrpejesenus saementa B Oacceitne, Cpeanee 3nauenne
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9/eMeHTa, BHUHCJACHHOe No Buipaxenuio (7.5), noayuaercs Goaee
TOUHBIM., YMECTHO OTMETHTh, 4TO HCHNOJb30BaHHE B HEKOTOPHIX
cayyasx OOGBIUHON JMHEHHO (perpeccnoHHOi) 3aBHCHUMOCTH IS
OLEHKH CpeAHero 3Hayenus mno Buipamenmo (7.5) Bnosne mpu-
eMJIeMo.

Ha teopemp BediepuiTpacca, NMOJOMKEHHOH B OCHOBY npejiarae-
MOr0 MeToja OlEHKH CPEAHEro 3HAYEHHs, CJEAyeT, UTO 3TOT METOA
NPUMEHHM K 3JEMEHTaM H K TeM HHTepBaJaM BpEMCHH, B KOTOpbe
VKA3aHHbII KOMINOHEHT H3MEHSETCs HENpPEPHIBHO 1O TEPPHTOPHIL.

TIpHMEHHMOCTL NPEVIOKEHHOTO METOAA ISt OUEHKH CPeAHEro
SHaueHHs CJ0s ddeMenTa BOAHOro Gajanca B peunoM Oacceiine mpo-
Bepsaach Mo AAHHBIM 06 Ocajkax u croke B Gacceftnax pex [lona,
Kamut u IMeuopn. ConocrapieHne paccuiTaHHbIX CPEAHHX 3HAYCHHH
CJI0eB OCAAKOB H CTOKA NO JHHEHHBIM YpPaBHCHHAM C HAGMOACHHBIMH
B 3aMbIKaiolleM CTBOpe MOKAa3aJo BHICOKYIO TOMHOCTh MeEroja
(B oGonX cayuasx pasiuune coctaBuao oxoao 1%).

ITpenMylIecTBO NMPEAIOKEHHOr0 MEeTOAa N0 CPABHEHMIO C H3BECT-
HeMu B raaposornu, nanpumep, B. A. Pymsuuesa [5], P. JI. Ka-
rana [65], onMpaioULEMHC Ha HCNOJAb30BaHHE NPOCTPAHCTBEHHO-BpE-
MCHHBEIX KOPPEeJASIHOHHBIX (YHKIHH, COCTOHT B TOM, 4TO ¢ €ro Mfo-
MOILBIO MOJKHO CPABHHTEJNBLHO TOUHO ONpEEATh CpejHee 3Havyerne
s]eMeHTa 3a peaabHulil Mecsl rofa Ges HCNOJL3OBAHHA HH(OpMAUUH
3a MeCslb NpOWbLIX Jer. MMeHHO onucanwe kojeOaumii siemeHTa
B NPOCTPaHCTBe B (DYHKUHH KOOPAHHAT MECTHOCTH NO3BOJIHJIO HCIOJIb-
30BaTh TOJBLKO NPOCTPAHCTBEHHBIE KOPPEeJAlHOHHbIE (YHKUHH, a HEe
IIPOCTPAHCTBEHHO-BPEMEHHEIC.

7.2. THNbBI OWIWBOK ONPENEJEHHS 2JIEMEHTOB
BOJIHOTO BAJIAHCA U METOJIbl X OLLEHKH

Ilpy BHINOJAHEHHH HATYPHBIX BOAHOGAIAHCOBBIX HCCIE/IOBARKT NPO-
BOAATCA TOYEUHbE (B OTAEALHBIX NMYHKTax), JHHEHHO-MapIpyTHbie H
NJOIaAHbe (HAa YYacTKaxX, NOJSX YacTHBIX BOAOCGOPAX) H3MEPEeHH:.
Ha nepsoe MeCTO npH TOYEUHBIX HAGJIOACHHAX BBHICTYNAIOT HHCTPY-
MEHTaJbHBle NOTrPelHOCTH, OnpejejseMbie NyTeM CpPaBHEHHA NOJY-
YeHHLIX PE3YJbTATOB C STaJOHHBIMH 3HAUEHHAMH, a TaKke OWHOKH,
BO3HHKAIOLULHE 13-3a AHCKPETHOCTH CPOKOB M3MEPEHHS, He NO3BOJAI0-
LINX HenpepuiBHO (HKCHPOBATHL X0 H3yuaemoro npouecca. HaGaio-
AaTenbh TAaKkKe TIPHBHOCHT B pe3yJbTaThl H3MEpeHHs Kakyio-To
omwnOky, Takum 06pasoM, MNOrPeIHOCTH KaxXA0ro HabJoAeHIS
(n3mMepenus) cJaraloTcs W3 NPHOOPHHIX TOrpemHocTed H onrn6ox
HabJaloaarens.

TIpn BHINOAHEHHH JMHENHO-MAPMIPYTHBIX H NAOWAAHLIX H3MEPEHHT
B JONOJHEHHE K Ha3BaHHBIM NpnGaBasioTcs omnOKH, 3aBucaAulHe OT
cnoco6GoB BeiGopa MApWIPyTOB M YYACTKOB, CTENEHH HX penpesenTa-
THBHOCTH, CNOCOGOB pa3MelleHHss Ha HHX TPOMEPHBLIX TOYeK.

BTOpOji HMCTOMHHK NOJYYeHHS JAHHBIX, & CJEJAOBaTeJbHO, H IO~
apJenna omnbox — pacuer sneMentoB Gananca Aas GacceitHa Ha
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JICHHI.

M3 u3n0KenHoro cjielyer, uto Heo6XoAuMoit (3agannoil) TOUHOCTH
cueTa BOAHOro Gajanca peyHoro OGacceiiHa MOXHO AOCTHLHYTD
JIbKO TOrja, Korjga OyAyT yuTeHbl NOTPEIIHOCTH OUECHKH HCXOAHBIX
HHBIX 1 HCHOJB3yeMBblX npi o0o6uiennn meroauk. Ilorons sa Bbi-
KOfl TOYHOCTHIO pAacyeTa MOXKET CO31aTh WJIOSHIO HAACKHOCTH
‘onpejiesiennsi dneMenTa Gajanca TaM, riae ee B JIeACTBHTEJLHOCTH HET.
. OGosnauup TOYHOE 3HAUEHHE JEMCHTA Gananca OykBoit A, a ero
npHGAMKeHHOe 3HAYEHHE — @, NMOJYUHM BHIPAXKEHHE 77 OUEHKH MNO-
‘rpemHocTH & yHeAa a:

gf=A—a. (7.6)

. OueBHAHO, YTO TIOFPELIHOCTh MOXKET HMETh NOJOKNTEJAbHBIA Hin
| OTPHIATENbHBI 3HAK WK MOXKET 6uiTh paBHa HyJai0. AGcomoTHoe

(no Momynio) 3Hauenue MNOrpeWwHOCTH wHCaA a OOGBIYHO HA3HLIBAIOT
~a6CoNIOTHOI NOrPEIIHOCTLIO

R g=|A—ﬂ|. (7'7)

~ AGconioTHas MOFPelHOCTh (owmnbxa) e npuOGAHIKEHHOTO YHCAA @
IOMOTaeT YCTAaHOBHTH TPaHMUbl, B KOTOPHIX HAXOAWTCS TOUHOE 3HaMe-
mue uucaa A, 1. e

a—e<A<La+te (7.8)

A=a=e,

Jlnsi XapakTepuCTHKH TOYHOCTH NPHOAHKEHHBIX BEJIHYHH, KAKHMH
| BASIOTCA, KAk Y/Ke OTMeuajoch Bhillle, 9JEMEHTH BOAHOrO Ganarca,
" HEOGXOAMMO TOJL30BATHCA TOHATHEM OTHOCHTEJLHON MOrpelHOCTH
 (ommGkn). OTHocHTENLHAsi OWHOKa uucaa A — 3T0 OTHOUICHHE €ro
~ aGeoaioTHolt norpemHocTH  (ommn6KH) € K aGCOMOTHOMY 3HAUCHHIO
TPHOANAKEHHON BeJHYHHB @, T. €.

d=¢l|lal. (7.9)

" Tounoe suauenue (A) noayuyaemoro saementa OGananca Beeraa
| HeH3BECTHO, BCJEJCTBHE STOrO HEH3BECTHA W HCTHHHAA a0COMIOTHAA
morpewnocts. Ha npaktike (axkTHYecKH Beeraa noJab3yioTes mpi-
. GaMIKEHHBIM 3HAUYEHHeM TMOrpelHOCTH, VCI0BHO NPHHHMAs 33 TOYHOE
© 3pauenye 97eMEHTA 3HAUCHHE, MpHuATOe 3a sranoH. Hanpumep, npH
MaMepennn OCaJKOB B NMyHKTe HAaGMIOACHHs 3a 3TAJOH NPHHAMAIOTCA
annbie, noayuennse no aoxaemepy I'rM-3000, anbo mo ocankomepy,
CTAHOBJEHHOMY B KYCTADHHKE, NPHEMHAs MNOBEPXHOCTH KOTOPOTO
AXOANTCH Ha YPOBHE NOACTPHIKEHHOro Kycrapuuka [128]. AGcosior-
as ommbGKa BHIpa)KaeTcss B TeX JKe eAMHHNAX, YTO H H3Mepsemasd
HaGaiofaemas) BeJHUHHA, a OTHOCHTeJAbHAs OmWHOGKa — yallle BCEro
NpoueHTax.

.
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B 3aBucHMOCTH OT NPOHCXOXKAEHHS U CNOCOGOB OUEHKH MPH pac-
qerax BOAHOro OGanaHca BCTpevaloTCs TPH THNA OWHOOK: rpyGuie
(nmpomaxu), cucremaTHYeCKHe H CayvaiiHble.

Cymmaproe BAHAHHE BCEX SJEMEHTAPHBIX CHCTEMATHUYECKHX OMIH-
GOK IOPOJKAACT CHCTEMATHYECKYIO 4aCTh €, a CYMMapHOe BJHAHHE
BCEX JIEMEHTAPHBIX CydaitHbIX OHGOK — ciyuanuyio yactb A obuiei
HIOPPEIIHOCTH § pe3yJabTaToOB H3MepeHus H pacuera sjemenra 6a-
Jianca, T. e.

d=c+A. (7.10)

Ouenky cuereMaTHYECKHX mOrpewHocreil usmepenust (pacuera)
sqeMenta GajiaHca NMPOH3BOAAT METOAOM CPABHEHHs MOJYYCHHBIX pe-
3YyJAbTATOB ¢ JAHHBIMH, ONpPENENCHHBIMH OJHOBPEMEHHO MO «3TaJOH-
HOMYy» mpuGopy (meroay pacuera). Ilpn 3TOM HCHOJNB3YIOT CJEAYIO-
uyio GopMysy OLEHKH CHCTEMATHYECKOH MOrpeuIHoCTH:

e=(x —x)+ (Ax’ — Ax) ¢, (7.11)
rae X, X’ — 3HaueHHs MEMEHTA, OUEHEHHLIE COOTBETCTBEHHO CETEeBBIM
H 9TajqoHHBIM NpHOopom (MerToiom); Ax, Ax’ — 3naveHns caydaifiHbIX
INOTPeLIHOCTEH, OnpeesieHHble COOTBETCTBEHHO CETEBbIM H STaJOHHBIM
npnbopom (MeToAOM); &, &’ — 3HAYEHHS CHCTEMATHYECKHX MOFPelIHO-
crefl ajementa Oananca, NPHCYLIHX CETEBOMY M 3TAJOHHOMY METOAaM
HaMmepenns (pacuera).

Tak kak H3MepeHHs MO CETEBOMY H 9TaJOHHBIM npuGopaMm mpo-
BOJAATCSA B OAHHAKOBBLIX YCJOBHAX, TO MOMKHO AOMYCTHTh, UTO CJyvaii-
Hble MOrpPelHoCTH onpeacaeHus daeMenTa Gajanca st HHUX B 60Jib-
UIMHCTBE ChyuaeB GYAYT paBHbl APYT Apyry. ¥ 3TalloHHBIX MpHGOpPOB
(MeTojloB pacuera) CHCTEMATHYECKHE MOrPelNIHOCTH HEBEJIHKH JHOO
YCTPAHEHb! MOJHOCTBIO, MOITOMY MOMKHO NPEeAnoJaoMKHuTh, uTo &’ ~0.
IIpn ykasawubiX AONYIMEHHAX CHCTEMATHUECKAS MOrPEIHOCTh CeTe-
Boro npubopa (Merojaa) OUEHHBAETCS MO YHPOILIEHHOH (opmyJe

(7.12)

Cayuaitnas cpeansis KBajpaTHyecKas MOrPEMIHOCTh 0. OUCHKH

CPEAHEro 3HAYCHHS IJEMEHTa ¥ METOJAOM CPEAHEro apu(MeTHueckoro
M0 JAAHHBIM 1 NYHKTOB HaOmiogenuit (%) onpeaeasiercss oOBIYHO MO

BBIPaXKEHHIO
0, = (0, 100)/(4/n ¥),

I'e Ox — CpefiHee KBaJpaTHUECKOE OTKJIOHEeHHe djeMeHra Gasauca.

I'. A. Anekcees [2], monarad, uro HaGJOAEHHOE 3HAYCHHE KAKOrO-
An60 TFHAPOMETEOPOJIOTHYECKOrO 3JIEMEHTa ¢ OTIHYAeTCs OT €ro
HCTHHHOTO (o Ha SHAYeHHE CcAyYaiHOll NMOPPEUIHOCTH Opj, TOCHE He-
CKOJNBKHX MPEANONOKeHHil (OTCYTCTBHE KOPPEMALHH MEXIY HCXOMA-
HBIMH BEJHYHHAMH H HX CJAYYafiHLIMH TOrPeIIHOCTAMH, PaBeHCTBO
OTHOCHTE/IbHBIX 3HAYCHHH MHCIEPCHI HCXOAHBIX BeJHYHH JUIsi BCex
NYBKTOB HaOMIOAeHHI) npemIoxua dopmyay A pacuera CpeaHux
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e=x—x.

(7.13)

ajpaTHIeCKNX OMHOOK Oy PACCMATPHBAEMOrO JEMEHTA B KaXK/10M
NyHKTOB Ha0JI0ACHHI
Oy =g/ T—7(0), (7.14)

rae 7(0) — 3nauenne KOPPeNsHHOHHON (MYHKUHH HCCJACAYEMOro KOM-
IOHEHTA BOJAHOro GajiaHca, SKCTPAanoJHpPOBAHHOE HA OCbL OpAHHAT,
npu HYJIeBOM 3HAUEHWH PACCTOSIHHS MEXKAY NyHKTaMH HaGaiofeHuii;
Ogj — CPe/iHee KBaJApaTHUECKOE OTKJIOHEHHE 3TOr0 KOMIMOHCHTA.

~ Tlpn oueHKe BepoATHBIX OWMOOK pacuera NyTeM aHajnsa npHme-
naembix Gopmya [84] HexoaaT M3 QYHKUHOHAJIBHOTO BLIPAXKEHHS IS
HEKOPpPeIiPOBAHHBIX NEPeMEHHBIX CACAYIOlIero BuAa:

y=y (%, %2 ... Xa). (7.15)
OGuyio cayuaitnyio OWHOKY 0, OLEHHBAIOT, HCXOAA M3 (bopmy.rlu_

0, = A/ (2L &+ (o) ot o+ () ok, (7.16)

TAE Oy, Oyg -+ o Oy, — CPeAHME KBAJAPATHUECKHE OWHGKH Ompeje-

ady dy
- JIEHHS Xy, X2, .. oxi ! Ox2 !
. HacTHble MPOH3BOAHBIE,
- B. C. l'oayGesmim [48] u JI. K. Bepmmnnnoit [26] npeanoxennt
AHAJNOrHUHble SMINPHUECKHE NPHEMBl OUCHOK OWHOOK CpPeAHero 3ua-
YeHHs OCaJKOB H 3anacoB BOAL B CHEXHOM mnokpose. CyluHOCTb
. METOAHK NOSICHHM Ha TmpHMepe HceaexoBannii ToayGesa. 3a sTanoH-
. Hoe KOoJHuecTBO OcaikoB (P;) Ha MUIOMIAJH NMPHHHMAETCS HX 3Haue-
. HHe, paccunTaHHOe Kak cpeinee apH(pMeTHuecKoe NpH MAaKCHMabHOI
. naotHocTn ceTH. Ilytem noc/iefoBaTebHOTO H PAaBHOMEPHOro pasps-
- JKeHusi ceTH NMYHKTOB HAGJIOACHHI ONpejeasioTes pasjuyHble 3Haue-
HHsl ee MJIOTHOCTH W COOTBETCTBYIOUIHE MM 3HAYCHHs CPEJHEro 1o
~ TeppuTOpHM CJ0si ocaAkoB (P). 3HaueHHA OTHOCHTEJBLHBIX OWIHGOK
BBIUHCAANHCH 110 Gopmydie (7.9) ansi pasinUYHBIX HHTEPBAJOB BPEMCHH
~ (cyrkn, Aekajaa, Mecsll, CE30H), PAasHLIX IJOMAaJeH W pPas3aHYHON
TWIOTHOCTH CETH NYHKTOB HAOJIOACHNIL.

Ha ocHOBaHHi NPOBEACHHBIX PACYeTOB HM AJd niomanei or 50
10 50000 kM2 30HBI AOCTATOMHOrO YBJAXKHEHHA W AAa NJjaomiajgeit or
50 o 3750 KM? 30HH HEMOCTATOYHOrO VYBJAAXKHEHHS H YKa3aHHLIX
HHTEPBAJIOB BPEMEHH MOCTPOECHbl 3aBHCHMOCTH OTHOCHTEJBHBIX OLIH-
6ok 75 % -Hoii 06GecneueHHOCTH OT IJIOTHOCTH ceTn cranunit. I'padgukn
TonyGeBa HCMONL3OBAJIHCH ABTOPAMH Sl OUEHKH OMNOOK CPEAHEro
C0si 0caAKoB B Gacceiinax OTAEAbHBIX PeK.

dy
P, ey m — coomem'rnylomue

7.3. NOrPEWHOCTH ONPENEJIEHHSA 9JIEMEHTOB
BOJLIHOTO BAJIAHCA B PEYHBIX BACCEMHAX 3A OTJEJIbHBIE I'OJIbI

B 1. 3.1.2 co cennkoit na nceaenosanna . I'. Boraanosoit [10, 11]
NOKa3daHo, UTO 3a CYeT NMPHUBHECEHHs CJAYYailHBIX OMHOOK B H3MEpeH-
'HBle CYMMBI OCajIKOB MpiH HX KOPPEKTHPOBKE 3HANeHHe cJayuaiiHoi
- owHOKH B OTAEJLHBIX NYHKTaX HaOMIOJAeHHIT MOXeT COCTaBiIAThL A0
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30 % nonpasku. [IpH OCPeAHEHHH OCAAKOMEPHBIX AAHHBIX no mio-
maan OGacceiisa BCJEACTBHE PAa3sHOro 3HaKa caydaiuuiX OmubOK HX
cyMMapHoe 3Hauenue Anf Gacceina npu umcae cranuuit 10 u Goaee
GyZeT MaJblM i C HHM MOJKHO MPAKTHYECKH HE CHHTATLCH.

Huske AaHa OUEHKA TOUHOCTH CPEHEro 3HauCHHs OCAAKOB, MOAY=
YaeMOro Ha OCHOBAHMH HCIOJB3OBAHHs PAas/HYHLIX BapHAHTOB cno-
co6a cpefHero B3BEUICHHOTO.

Ouenka OWKHOOK CPeAHEro CJof OCaJAKOB Npou3BeieHa 3a pAi
XapakTepHBIX MO YBJAAXKHEHHOCTH JIET MO PEuHBLIM Gacceiinam, Haxo-
AALUAMCS B PA3JHYHBIX KJAHMATHYECKHX YC/IOBHSAX. Beuay AHCKYC-
CHOHHOCTH BOMPOCA O PasMepax MONPAaBOK, BBOAHMBLIX B H3MEPEHHLIE
0CAAKOMEPOM 3HAYEHHSI OCAAKOB, M CaAMHX 3HayeHuil NMONpaBoOYHBIX
KO9(D(HILHEHTOB OUEHKA TOYHOCTH ONpPeAeJeHHs CPEAHEro 107 ocaft-
KOB BBHUIOJHEHA 3a OT/AC/bHBIE TOAb 151 OCAJKOB, HCNPABJCHHEIX
nonpaBKoil TOJbKO Ha CMauHBAHWE H AJA OCAAKOB, HCNPABJCHHBIX Ha
BCE BH/BI MOMPABOK, COIVIACHO METOAHKE I'TH [16].

Ecau NPeanoaoKuTh, 4T pacnpefencHie CyMM OCAAKOB B Gac-
ceifiax ek 3a MCCSYHble HHTEPBAJBI BPEMEHH ABJIACTCA cayyaitHbIM
(nanpuMep, He 3aBHCAULUM OT peibeda MECTHOCTH H aApyrux ¢axro-
PORB), a pacnojioxenue crauiuit B GacceifHaXx peKk pPaBHOMEpHOE MO
TePPHTOPHH, TOTAA MOXKHO TO0Jarath, UTO Cpeinee BHIGOPOYHOE 3HA-
YeHite CJI0S OCAAKOB OyfeT OTJIHYATLCA OT «HCTHHHOrO» CPERHEro
spavenns B 68 % cayuaeB Ha 3HaueHWe cpeawedl KBaJpaTHYECKOM
OMIHOKH.

PeaynbTaTel OUEHOK CPeAHHX KBAJAPATHYCCKHX omuGOK BHUHCTE-
HHs CPEAHEro ¢JI0s OCAZKOB MO TVIOMWIAAH METOAOM CPEIHEro apume-
THueckoro ana 6acceiinos pex Kasspmbt — r. KoBpos, p. Oxku —r. Ka-
upa, p. Boarn — Yraunuckasn I3C, p. Boaru na yyactke or Yriauu-
ckofi TAC no Pwubuuckoit I'DC, p. Boarn Ha y4acTke oT PrionHcKoi
I'aC po Fopskosekoit TAC, p. Ok Ha yuacTke T. Kamupa —r. T'op-
Garop npusefenst B Tabn. 29. M3 aanubix 9Tolt TAGJMILL! CIEAVeT,
Wro B IeNOM AJA pAaccMaTpHBaeMbiX GaccefiHOB cayvafiHme cpeande
KBAAPATHYECKHE OLIMOKH HEBEJIHKH H MPAKTHUECCKH HE AOCTHrAIOT
20 9%. Bosee 7TOro, Ajs OTAGJNLHBIX Gacceiiios ormevaercss HX
JIOBOJIBHO PABHOMEPHOE BHYTPHFOAOBOE PaClpe/e/eHHe.

3paueHns CAYYaiiHbIX OTHOCHTEJBHBIX CPEAHHX KBaAPATHUCCKHX
oMGOK 3a MeCsUHbIe WHTEPBAIL BpeMeHH He mpesocxoast 10 % mas
GacceilHOB PeK B CJEAYIOIEeM YHCIe C/YHaeB:

a) p. Kassbma—r. Kospos B 33 Mmecauax H3 48 (69 % cay-
yaes); ;
6§ p. Oxa —r. Kamupa B 40 wmecaumax ua 48 (839 cayuaes);

8) p. Boara— ¥runuckas TDC B 36 mecauax u3 36 (100 %
cllyyaen);

r) p. Boara ma yuactke ¥ranuckas '3C — Puibunckas ['AC
B 46 mecauax u3 48 (96 % cayuaes);

A) p. Boara ma yuacrke PuiGuucKas I'3C — lopskosekas I'AC
B 45 mecsiax us 48 (94 % cayuaes);

¢) p. Oka na yuacrke r. Kammpa —r. TopGatoe B 46 mecsnax
n3 48 (94 % cayuaes).

1RO

TaGanua 29

. Cpennas Keaapatiueckas ownOka (%) cpeasero caos OCAKOB Ha HEKOTOPBIX
popocGopax Oaccefina p. Boarn no umeioutnMcs nynkram naGawonenwi ‘(n),
BHUKCAeRHAn no popmyae (7.13)

Tox X1 | x| o1 m el |ovo | v v v |oix | X
p. Kasanma —r. Konpos, F=24900 xv? n=11
1968-69 | 6,9 | 6,9|14,5| 7,9]12,11 3,6 | 8,3| 6,9| 7,6/ 8,017,371
1969-70 | 4,9 |10,6| 4,6| 8,8| 8,1|5,5| 8,6|12,4|12,7(10,0| 7,9 3.0
1970-71 | 6,3 | 9,5| 8,5/10,5/16,0( 8,2 | 9,9|13,8| 6,0(13,7| 2,9 | 6,7
1971-72 | 8,9 | 4,9]12,3|11,8| 8,3| 6,7 |15,1]|19,0]16,9/16,3| 5,7 | 4,8
p. Oka—r. Kamnpa, F=68700 kum? n=22
1968-69 | 4,5 | 4,1 (10,9| 6,7[11,3]12,3]| 7,7| 5,9| 8,3| 6,5 6,7 | 6,6
1969-70 | 3,4(7,2| 3,4| 3,4| 4,9| 5,1{11,5( 5,8 6,2| 6,4 |6,0 2.7
1970-71 | 6.4|7,4| 7,0| 9,0( 7,2| 6,5/10,5( 6,0| 5,8/ 8,6 [ 4,9 | 6,6
1971-72 | 2,9|5,0| 9,4|12,0| 4,4| 3,9( 9,0|12,2]12,7| 9,1 | 4,0 | 5,0
p. Oka na ysacrxe r. Kamnpa —r. TopGaros, F=150 400 KM2, n=58
1968-69 13,7 13,1 |11,4]17,919,5|5,9|4,5|58(5,0| 4,1|3,3 1
1969-70 | 2,6 |4,9| 4,4/ 6,4|6,6 |5, ,315,7|48] 5,1 3.4 3:3
1970-71 | 2,7|4,0| 3,5|4,5(6,6|6,2|5,7|5,9]|5,7| 4,9|7,8]4,2
1971-72 |2,813,0| 5,0/6,7|5,13,0|7,5([6,2|9,7|18,5|2,8]2,4
p. Boara — Yrmuuckas I'9C, F=60000 xm? n=37

1969-70 |1,713,9/13,715,9|3,713,0]6,0]7,2|4,7](6,1]3,1]|3
197071 |3.1|2.8|29(6,13.5|47|83]|56]3,4]7,0 3,2 2:91
1971-72 | 7,111,0[/3912,2]|26/|6,3]16,9|4,4]4,2]|4,4]6,3][6,8
p. Boara na yuacrke Yramuckas I'9C — Putunckas I'9C, F=90000 ku? n=31
1968-60 |3,213,6|5,2|7,4|159] 3,6/3,4|6,8(7,7|5,2|4, 4
1969-70 |3,4|4,7|5,8|6,8|49| 3,8(7,9|6,1|5,8] 6,5 5,g g:O
1970-71 |5.,0|4,9|4,7(5,9|5,0|12,6(6,1 |5,4]|5,2| 9,4|6,1 |27
1971-72 |5.0(3,6|7,0(8,1|56]| 7,7/5,0|7,4|7,6|11,3]5,0]3,1

p. Boara na yuactke PuiGuickas I'DC — Ioppkosckas T'9C, F=79000 xw? n=3]
1968-69 |3,6]3,9|6,8] 6,115,013,6|25]7,4]| 58| 4,5|6,1
1960-70 |27 |37 |4.5| 4.0/ 3.6|4.9|7.4|3,6| 6,1| 7.0| 4,3 gig
1970-71 |5,6|4,1]16,3|7,2(4,7]4,0|6,5|7,4| 58| 3,8/6,5]|9,7
1971-72 | 4,1|4,0]9,5|10,2(4,7|5,0(7,9|8,1/(11,2|10,8)3,6|2,9

- Ecan npunaTh Bo BHUMAHHE, WTO METOX CPEAHEro apudmerHyue-
CKOTO ABIACTCA MEHee TOUHBIM CTOCOGOM ONpEAC/IeHHs CPEAHero cios
ocankos B GacceiiHe MO CPAaBHEHHIO CO CMOCOGOM CPEIHEro B3BElIeH-
HOro, TO OYEBHAHO, YTO NOJYYEHHHIE 3HAYEHHA OMHOOK, CrpaBejIH-
ple JII YKa34aHHOM OLEHKH, IBJIAIOTCS 3aBHLIIEHHHIMH MO OTHOUICHHIO
_cgenﬂeuy CJI0I0 OCAJKOB, OLEHEHHOMY METOJAaMH KBajApaTos, Me-
aH, 1 T. A
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Jl/is OLEHKH CPEAHEr0 C/I0fi OCAJKOB 3a MCCAUHBIC HHTEPBAJLI
BPEMEHH OTAEIBHLIX JeT HCHOoAb30BANHCE JIUHEHHbIE NPOCTPAHCTBEH-
Hble Koppeasinonnble GyHkuun' Biia P = f(x, 1),2)s DRe X5 Y=
NPAMOYrOJbHBIC KOOPAHHATHI (ycaoBHBIC)  OCAAKOMEPHBIX MYHKTOB
HaGaiofennii. Olenka Cpefnero cJos ocaakos B Gacceiine pexd 3a
MECSUHBIC HHTEPBAILI BPEMEHH OCYUIECTBASIACH NYTEM MOACTAHOBKH
B COOTBETCTBYIOIIHE JIHHE{HBIE YPABHEHHsl CJIOS OCAAKOB BMECTO
NEPEMEHHBIX X, Y, 2 HX CPeAHHX M Gacceilna 3uavenuil ¥, ¥, z.
[Toayuennble CPEHHE 3HAYCHHA OCAAKOB 33 MECAUBl OTAC/BHBIX JET
CPABHHBAJNCL €O CPEAHHMH  APHOMETHUCCKHMH HX 3HAUCHHAMH.
PaccunTanuble MeCSUHbIe CYMMbl OCaAKOB OOBbEAHHSJIHCH B COOTBET-
CTBYIOLUNE CE30HHbIC BEJHUHHEL, @ MOC/CAHHE B FOJIOBBIC.

Coraacuo dopmyaam (7.6) u (7.9) onpeaensinch aGCOMOTHHIE
i OTHOCHTEJbHbIE OMHOKH CPEAHEro 3HayeHHus, MOJYYaeMoro METOAOM
cpeiiero apumMeTHuecKoro.

[Tojgo6HBle HCCACAOBAHMS BBITOJHEHB! ISl PSAa YaCTHLIX PEHHLIX
GaccelinoB, BXOAAIMX B peunse cuerembl Boarw, Kambi, [luenpa,
Jlona, 1Oxuoro Byra, Hduectpa, Cepepuoii [suubi, Tlewops, 3en
W Apyrux pek naweii crpambi (taba. 30). Jlaunoie 3TOM TaOAHIB
NOKA3BLIBAIOT, YTO AJAS PABHHHHBIX PeyHbIX 0ACCEiiHOB, XOPOWIO OCBE-
LICHHBIX MyHKTaMH HaOJIOACHHA, HANpUMEp VI HaCTHBIX facceitHoB
p. Boaru, oumGKi CPEAHEro /05l OCAAKOB, BLIMHCJCHHOrO METOAOM
cpeanero apuMETHUECKOrO 38 MECSAUHbIC HHTEPBAJIbI BPEMCKH, HEBe-
Jaukn (kak npasuio, Mmenee 5%, JaHuiL HHOIAA, KaK HCK/IIOYCHHE,
r oTAeabhbe Mecalp gocturaor 20 % ). Cpeanee snauenne OMHGOK
EBIUHCJACHHS CJ10€B aTMOC(EpPHbIX OCAAKOB 3a8 CE30HHBIE HHTEPBAJIBL
BPEMEHH METOJOM CPELHero apH(METHUECKOro, HanpHMep MIs Hact-
npx Gacceitiop p. Boaru 1o erBopa Fopbkosekas I'OC, Kak npasuio,
we npespimaer b %, a makcumanbroe — 8 %. AHAJOrHUHO BLIYHCICH-
Hble OWMOKY 34 TOAOBOI HHTEPRAJ BPEMEEH, KaK NpasHIo, AA
yacthplx Gaccefinos p. Boarn cocrasasior okono 1%, a MakcHMaib-
uble gocturaor 4 %. Jlas OGacceitHOB OCTAJbHBIX PEYHBIX CHCTEM
MoJYUCHB HECKOABLKO HHbe 3Hauenus ommubok. Ocobenno caeayer
OTMETHTb CPABHHTRIBLHO HEBBICOKYIO TOUHOCThL BBHIYHC/ICHUS CDPEAHEro
cnos ocaakos B Gacceifiiax pek co ¢aabo PasBHUTOH CEThIO MyHKTOB
0caaKOMEepHBIX HaGofeH i, HepenpesenTaTHBHLIM HX pacnooxe-
\HeM B Gacceiiiie W NPH HAJAHYHH XOJAMHCTOro JiGo roproro pesibeda
mecTrocTH. Tak, nanpiumep, B Gacceiine pek [Tevopw 1 3en owmHGKH
B ONpEACJNCHHH CPEAHEro CJosi OCANKOB 34 MeCsiuHble HHTEPBAJIEL
gpemenn poctnraor 30—50 % [102]. OOwvsicusiercs 510 TeM, 4UTO
B JAHHBIX OaccefiHax OCaAKOMEpHble MyHKTH HaGuoAcHHi pacnoso-
JKeHbl MPEHMYIUIECTBEHHO B MOHHIKEHHBIX YYacTKax MECTHOCTH, B KO-
TOpHIX OCAJKOB BHMNAAAET, KAK NPABIIO, MEHbIIC MO CPABHEHHIO €O
CPCJIHHMH H 0cOOEHHO BO3BLIMICHHBIMH €€ HacTAMN.

Jlas Gacceiina p. Ilesopn g0 ¢. Yers-Lnabma, HanpuMep, cpeaHss
BeIcOTA Gaccefina coctasiaser 165 m abc., a cpeaHee apupMeTHUCCKOS

| B kajkAOM OT/ACJBHOM Caydae MpoBepsaoch nyTem rpaduueckoro conocrasie:
HHA HaAHUHe JHHEAHON CBA3H MEXLY OCALKAMK H BBICOTOM MECTHOCTH.
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3HaueHHE BHICOTHI CTAHUHI W MOCTOB, NMPOH3BOAAWKX HAOGMIOACHHA 34
oczakami, coctasiser ncero 140 m abe. Jasa AaHHbIX (H3HKO-Teo-
rpauueckux yca0BHH YKasauHas DasHHila B BHICOTAX BecbMa 3HAYM-
TeALHA M CYUIECTBCHHO BJMAET HA TOYHOCTH PACCUHTAHHBIX CPEAHHX
' no naomanu caoes ocaakos. Euie Gosbuiee HeCOOTBETCTBHE CpeAHei
BBICOTBEl BOfocGOpa M cpeaHeil apH(METHYECKOH BEICOTH OcCagKoMmep-
HBIX NYHKTOB HaGJIOAEHHUI XapakTepHo s p. 3en (pasHuuma BbICOT
Gosce 300 m ab6c.). B cBsisw ¢ TeM 4TO OCAAKOMEpHBIE MYHKTH!
- HAOMIOAHHIT TIPEHMYILECTBEHHO PACMOJNOKEHBl B MOHIKEHHBIX YaCTAX
 MCCTHOCTH, a TaK¥e YYHTBIBAsf, 4TO HAIUH HCCACAOBAHHS OTHOCATCSH
K KOPOTKHM HHTEPBaJaM BPEMEHH OTAC/bHBIX JieT (MecAl, Ce30H,
. TOJ), CJAeAyeT OXKHAATL 3HAYHTEJbHBLIX OWHOOK PpasiHuHOroO 3HAKa
JIpi OUEHKE CPeAHHX CJIOCB OCaJAKOB METOJAOM CPEAHero apidgmeruue-
- ckoro. Jlauuste Ta6y1. 30 MOATBEPIKAAIOT H3INONKEHHBlE BhIlIE cooGpa-
kenns. Orcioaa chiesyer HEOOXOAHMOCTS YCOBEPUIEHCTBOBAHHS MELTO-
PACNONOKEHINI CETH NMYHKTOB OCAAKOMEPHBIX HaOMOAEeHHI B OTACIb-
- mux Oacceitnax, IIpn CyniecTBYIOMEM WX PaCHONMOKEHWH B YKA3AHHBIX
facceiinax BCe CTATHCTHYCCKHE CMOCOGH OMEHKH TOYHOCTH H H3MEH-
YHBOCTH CPEJAHEro CJosi OCaAKOB Ha HX, TEPPHTOPHAX NPHBEAYT K HE
BIIOJIHEe OOBEKTHBHBIM pe3yabtataM. M3 pe3ysibTatoB BBINOJHEHHBIX
HCCJIC0BAHMI BBITEKAET, YTO H3BECTHBIC CNOCOOBI OLEHOK OMHO0K
CPE/IHEro CJIOS OCAaJKOB HE YUHTHIBAIOT B ABHOM BHAE 3TO 06CTOf-
TENbCTBO H MOITOMY SIBASIOTCH MEHEE TOUHBLIMH.

- B npaxrtuke cocrapieHusi BOAHBIX O6alaHCOB peunbix GacceitHoB
B YI'KC ucnonnsyiores Meroauueckue ykazauua [92]. Drumu yka-
BAHHAMH AJisi OUEHKH CPEHero CJosi 0CAaJKOB Ha PAaBHHHUBIX TEPPHTO-
PHSAX C PABHOMEPHBIM PACIOJOKEHHEM TYHKTOB HaGJIOACHHIT PeKOMEeH-
JIYeTCsl HCMOJIb30BaTh METOA CPeAHero apH(pMeTHYecKoro; B 0CTajbHbIX
C/yuasx — pasiHuHble BapHaHTBl Ccnoco6a CpeaHero B3BELIEHHOTO.
Jlas Goaburelit wacTH peunbix GacceiiHos, no kKotopuM B YI'KC
COCTABJATCH BOAHLIC OalaHChi peyHbiX GacceitHoB 3a KOPOTKHE
HHTEpPBAJBl BPEMeHH, ucnoiab3oBanne dopmyant (7.13) u meromos
P. JI. Karana [65], B. C. TonyGesa [48] xasi OLEHKH TOYHOCTH
‘OnpeesieHns CPEAHEro CJ0A OCaJKOB MOMKET MNPHBOAHTL He BCerjga
K yOenuresqbHbiM pesyiabrataMm. Tak, Hanpumep, nmpumeHeHHe rpadu-
KoB TonyGeBa A5t OUEHKH TOYHOCTH CPERHEro CJ0OS OCAaAKOB 34
Mecsnbl OTAeNbHBIX Jer B OGacceifnax pek Kassompl, Oxu, Boaru
NOKa3bIBaeT, 4To OWHOKK 75 % -HOH 06eCeUeHHOCTH AMs YKa3aHHBIX
GacceliHOB ABJIAIOTCS MNpPEACJbHBIMH MO CPABHEHHIO C JAaHHBIMH
Ta6n. 30. Haa p. Kasssmer —r. KoBpos omuGka pocruraer 15 %,
Jas p. Okn—r, Kammpa n p. Oxu na yuyacrke r. Kawmnpa—r. Top-
OaroB — o 10 %, maas p. Boarn — Yrauuckas I'DC u p. Boaru ua
ctke  Yrauuckas TOC—Puibunckass TI'dC—po 5—7 %, nas
p. Boarn ma ywactke Pei6unckas I'9C—Topbkosckas I9C — mo 5 %.
DakTHUeCKHe e 3HAUCHHA OMHOOK HUIKE NMPeiebHBIX.

Ouenky OWHGOK METOAOB ONMpefeseHHs HCnapeHds no dopmyaam
M. Oabnexona, P. lpe#iGepa, M. M. Byasiko u Tenaosoro Gananca
Henoan3opanueM Boipaxcenus (7.16) semoanua IT. TI. Kysemun
[84]. Cornacuo KyabMuHy, OTHOCHTeJIBHBIE CPeAHHE KBajApaTHYCCKHE
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NPEACJICHHST HCMAPCHHA ¢ HCNOAL30BAHHEM YKa3aHHBIX Me-
:cl:::)gm;qgry‘; AJIOCTHl‘aTb 28% i Goaee. AHAJOTHUYHBIE SHAYEHHS
omnbok npucyiiy takxke meronam A. P. Koucraurnuosa n B. C. Me-

27].
3emée8:cc[nezlosammx B. M. Bat6kuna, K. Il. Bockpecenckoro u apy-
rux asropop [102] noayueHo, uTo OWHOKH B OIEHKE HCHAPCHHS 3a
MecsuHble HHTepBaJibl BPEeMEHH OTAJBLHEIX JIeT sl peunnix Gacceii-
HOB, HAXOJAWHUXCA B PAasJHUYHLIX NPHPOAHBLIX YCJIOBHAX, OJIHIKH
K owp6KaM B OueHKe ocajkoB. OmnOKH B OLEHKE H3MCHEHHIl 3ama-
COB BJary B MOYBOTPYHTAX 30H a9palMH H HACHIEHHS 334 MECAUHBIE
MHTEPBAJLI BPEMEHH NPAKTHYCCKH COH3MEPHMBI C CAMHMH H3MeHe-
puamu, Aocruras 30—>50 %, a wHoraa u Goaece. [as TO/I0BOrO HHTEp-
Balla BPEMEHH paccMarpHBaeMmble 9JeMeHTh 0Gajanca HaXOAATCA
g npenejax 5—109 cymmb ocaakoB. OmuGkn B OUEHKE OTACABHBIX
aJeMeHTOp 6ajanca 4acTo MMEIOT PA3HEe 3HAKH H YACTHYHO KOMIIEH-
CHPYIOT APYT ApYyra, No3TOMY SHAUYHTEJAbHBIE OTHOCHTEJBHEIC MOrpel-
HOCTH B OLEHKe AaKKYMYJALHOHHBIX 9JEMEHTOB HECYNIECTBEHHO
CKa3pIBAIOTCA Ha OOWeli NOrPelHOCTH pacuera BOAHOTO Gasnaca,
KOTOpast 3a roj o6buHO He npesuiuaer 5—10 % cymMmmb ocankos.

7.4. OLEHKA TOYHOCTH BOJTHOBAJIAHCOBBIX PACHETOB

Hapsiay ¢ paccMOTPEHHBIMH METOJAaMH OLEHKH OTAEIbLHBLIX BHJOB
omnGOK MEMEHTOB Gasianca pa3paboTansl TakxKe NOAXOAbl K OLEHKe
HAACKHOCTH COCTABJICHHsI BOAHOrO GajaHca B 1IEJIOM.

Hcexona us 3aKOHa COXPaHEHHs BeulecTBa, ajre6panueckas cyMma
aHayennit aeMenTos OanaHca X; B MACAJNBHBIX YCAOBHAX OJXKHA
obpauniarbcs B HYJIb, T. €.

k
=0,

OjHaKo H3-3a HEH30EXHBIX OMHOOK ONpeieseHHsi 3JeMEeHTOB (paa-
JHYHOTO POja «IPOMAaxXOB», CHCTEMATHUECCKHX H CJYdalHBIX NOrpen-
HOCTEiT) NOJYyYaercs HecOOTBETCTBHE HalMIOJEHHBIX (pacueTHwIX) pe-
3yJLTATOB HX JEHACTBHTEJNBHBIM 3HaueHHsM. Bwmecto Hyas B mpaBoif
yactn ypasHenust (7.17) nosasisercss cymmaphas omnbka pacuera
G6ananca v. Ilpn Hanuuup MHOrOJETHHX JAaHHLIX 06 aneMeHrax 6Ga-
JaHca 3a KOPOTKHE, HANpPHMEP MECSUHBIE HHTEPBAJNLl BPEMEHH, MOMKHO
OIEHHTL COOTBETCTBYIOLIHE 3HAYCHHS CPEAHHX KBaAPATHUCCKHX OIIH-
60K HEBA30K 1o obuensBecTHoil dopmyne (7.13). Kpurepuem mas
OLEHKH HAJIeKHOCTH COCTABJICHHBIX GaJlaHCOB 3a KaKoi-1n60 HHTEp-
BaJ BPEMEHH CJYXKHT OTHOIICHHe 3HAUYCHHs HEBA3KH K ee cpeaHeil
KBaZpaTHUECKOl omnbKe:

(7.17)

no,=2—3. (7.18)

IMpu uecoGmoaennn yciaosus (7.18) npuuumaercs, uTo 3HaYeHHE
HEBSI3KH HAaXoAuTcss B MnpeAenax omubku onpexeneuus Gajanca,
cJ1e10BaTeNbHO, GajlaHCEl HACTOJBKO HANEMKHBI, HACKOJILKO 3TO MO3BO-
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JI5ieT TOUHOCTH ONPEACCHNHS ero 31eMEeHTOB NpH CyUECTBYOue ceTu
NYHKTOB HaOMIOACHHI. DTO O3HAYaeT, YTO BCe CYLIECTBEHHBIC SJe-
MEHTH BOAHOrO GajsaHca H3MepeHsl H PACCUHTAHBI C NPHEMJIEMON
TOUHOCTHIO, NMO3BOJSIONLEH NPABUILHO OUEHHTH POJIb H 3HAYCHHE KAXK-
. JIOFO U3 HHX.
Paccmartpupaemas METOANKA OUCHKH TOUHOCTH COCTABACHHS BOJ-
HBIX 6a/JaHCOB PeyHBIX GAacCeiiHOB HCNOJNBL3OBAMACH B HCCACAOBAHISAX
- 0. M. Kpecrosckoro [77], B. B. Poroukoro [106], IT. TI. KysbMmuna
 [84], npumenurenpHo K pycaoBeiM BoJHbIM Oanancam — M. ®. Ka-
pacessiM [69] u ap. -
: Ja KOPOTKHX HHTEPBAJIOB BPeMEHH B HACTOAILCE BpeMsi ¢ fo-
- MOILBIO NpeAlaraeMoli METOAHKH He YAAeTcsi MOJHOCTBIO OLECHHTD
TOUHOCTH BCEX /MEMEHTOB GanaHca, MoSTOMY HeBsska Gajnawnca comep-
| JKHT, KaK TPAaBHJO, HECKOJILKO HEYUHTHIBAEMBIX €r0 5/1eMeHTOB (Hanpu-
- MEp, H3MCHCHHE 3a1acoB BJArH B CJOE 30HBI a3PALHH, PACHOTOKEH-
HOM HHZKE BEPXHEro METPOBOrO CJIOSl, B PAaCTHTEJALHOM IOKPOBE,
TNOASEMHDI BOXOOOMEH M T. JA.) H CYMMapHylO OWHOKY VYTEHHBIX
- 9JIeMEHTOB, BolaesnTh 3HaYeHHe HEYUTEHHBIX W CYMMAapHYIO OUIHOKY
- ONPEACACHUA YUTCHHBLIX S/EMEHTOB NPaKTHYECKH MOKA HEe YAAeTCs.
B nepsom npubamKeHHH HEKOTOPOe MNpeACTABACHHE O TOYHOCTH
COCTaB/eHust BOAHOTO Oajianca 3a CHAPOJOTHYCCKHIT FON MOMKHO CO-
- CTABUTh 10 OTHOWICHHIO 3HAYCHHUSI HEBA3KH K CYyMMe OCaJKOB §16]°
[lpn Majom OTHOCHTENLHOM 3HAYEHHH 9STOTO OTHOIICHHS (1—5 %)
~ MOXKHO MOJIarath, 4TO VIt FHAPOJIOPHYECKOrO Troja BOAHBIK GasaHc
ONpeJeNIeH AOCTATOYHO HAACIKHO.,

B paGore BaGkuna, Bockpecenckoro u JAPYrHX HccgenoBareneil
[102] snementni Gananca oueHuBaAHCH aGCONIOTHBIMHU (¢ yuetom
3HAKA) M OTHOCHTEJBLHLIMH  OUIHOKAMH. Paccmarpusaemstit nyre
OUEHKH OWHOOK ICMEHTOB K GajaHca B LEAOM OCHOBAH Ha MeTomax
- CPABHCHHA 1t NPpUOMIKEHHBIX Buuncaennil, [Ipuuumas cpeamee 3uave-

Hie saementa, onpeaensiemoro no gopmyie (7.5), B kauectBe «sra-
JIOHHOrO» MO PA3HOCTH CPEAHHX 3HAYCHHI, PACCUMTAHHLIX COOTBET-
CTBEHHO 10 5TOH (OpMYJie H METOZOM CPEAHEro apH(pMeTHUeCKOro,
ONpPEAC/ANNCh 3HAYCHHA OLIHOOK,

Hanoxennslii MeTog pacuera omnGOK 9/eMEHTOR H Ganamca B ue-
- JIOM NPOWJIIOCTPHPYeM Ha TphMepe Gacceiina p. Boarn no ctBopa
Yranuckoit TAC, B rta6a. 31 u 32 NPUBEACHBI AAHHLIC 00 3JeMeHTaX
- Gananca u ux omuGKax AMS YKA3aHHOrO peuHoro Gacceiina 3a mecsiy-
Hbie nnTepsajin Bpemeny 1970-71 rugposoruueckoro rojaa,

Hs Tabauu BHAHO, 4TO PA3HOCTL OWHGOK B OLCHKE MECSHYHBIX
CYMM OCAAKOB H CYMMAapHOro 3HAYECHHS OCTAJBHBIX 5JIEMEHTOB Ga-
Jianca (HCKIIOuasi CTOK H M3MCHEHHE 3aMACOB BOAB B 03epax H BOJO-
- Xpanmanmax) we npesbmana 20 mu. Sra PasHOCTb B OTAEJNBHBIE
MECAIB HMEET KaK NOJOKHTEbHBI, TaK H OTPHIATEAbHBI 3HAKH,

SHAUCHHST HEYYTCHHBIX 9JEMEHTOB GaNanca, TAKNX, KAK H3MEHEeHHs
| 34n4COB BAATH B TOALE 30HBL A3pALHH, PACTOIOIKEHHOI! ray6ike 1 m,
M0 3epKaa rPYHTOBBIX BOJ, B PYCJAOBOH COTH, MEJIKHX MOHIKOHHAX
Oacceiina, a Takxke cGpocoB Bog B PEKH H T. A. COCTABWJIO ISl rofa
B 1esaom okoso 90 mum.
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Boanwit Ganauc p. Boarm y Yrawuckoii '9C, naomans somocGopa 60000 km?, 1970-71 r., mm
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XapakrepucrTuka

penne E

3MEHEeHHEe 3anacos
OwnoKkn (MM) B OueHKe 3JaeMeHTOR BoaHOro Gasawnca p. Boarn — Yranuckas I'9C, naomans sopocGopa 60 000 km?, 1970-71 r.
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Caefyer OTMETHTB, YTO NPEAJIONKEHHbBII aBTOPOM METOA OUEHOK
OWH60K CpeAHero 1o IJOLLaAH 3HAYEHHs djeMmenta Gajanca nospo-
JseT NPOCIEANTH AMHAMHKY HAKOIVIEHMsI OWMHOOK B FOAGBOM XOAe.
DroT MeroA, Kak W ONHCAHHBE BHIUE, JHIIL BechbMa NpHOAHKEHHO
XapakTepuayer TOUHOCTh 6ajaHcoBHIX pacuetoB, B npuuuune HeoO-
XOAHMO VYHTBIBATH NPAMBIM NYTeM TaKKe [OrPELUIHOCTH &ITAJOH-

- HOro» cinocoba OCpeJiHeHHA H AaHHDBIX HBMCPQHHfI B OTAECJIBHBIX NMYHK=
‘Tax HaOJI0AeHUMH, C.nyqamme NOTPECIIHOCTH H3MEpPEHHsA JIEMCHTOB

B OTAEJBHBEIX NYHKTAX MOryT GBITH ONEHEeHbl 10 obuien3secTHEIM (op-
Mmyaam (7.13), (7.14) Jamwb NPH HAJHYHM AAHHBIX MHOTFOJETHHX
namepennii (naGmonennit). Ilpn HaaHuuyM JOCTATOYHOrO HHCJIA TYHK-
TOB HaOal0AeHHIT 3a KaKuM-JHO0 5JeMEeHTOM CjydaiiHble MOrpemHocTH
ero uamepenust (HaGJIOA€HHA) NPH OCPEAHEHHH J0JIKHbLI yOLIBATh,
NO3TOMY MOXKHO MNOJaraTh, 4T0 cJayyaiiible OWHOKH B OnpeaeseHHH
9JIEMEHTOB B OTAEJbHBIX NYHKTAX HabJI0AeHHI NpH OcpejHeHHH OYAyT

- HEe3HaYHUTeJbHBIMH,

I'nasa 8

MOJEJIH YNIPABJIEHUSI NPOULECCAMH CTOKA
H HCNAPEHHUS B PEYHBIX BACCEHHAX

MozneanpoBanue Kak CpPeACTBO HCCACAOBAHMII THAPOJOrHYECKHX
ABJEHUIT H NPOLECCOB NOJYYHIO B THAPOJOTHH AOCTATOMHO UIHPOKOE
paseurHe.

AnanoroBoe MOAE/IHPOBaHHE IPHMEHAETCS NPH MOCTPOEHHH pac-
YeTHBIX rEAporpadoB peyHOro CTOKA, NPH H3YYEHHH pPeXHMma, 3amacoB
NOA3EMHBIX BOJ M /Ap. B Hacrosilee BpeMs CTAHOBHTCH NpeBaJHpYio-
UMM yHHBepcaubHOe (1H(POBOE) MOAENHPOBAHHE, CBA3AHHOE C IPH-
MeHeHHeM coBpeMmennbix DLIBM,

MozennpoBanne B rHAPOJOrHH MO CYLIECTBY OCHOBAHO HA HCHOJb-
30BaHHH AHHAMMYECKON AHANOrHH. AHAJOrHA O3HAYAET HETOKHAECT-
BeHHOe MoAo0He CBOHCTB WIH cooTHowenu#. Mogeanposanue rHAPO-
JIOPHYECKHX fABJIEHHI U NpPOLECCOB (CTOKA, HCHAapeHHs, HH(HIbTPALHH
H Ap.) NpPEANoJaraer NnocTpoeHHe AeHCTBYIOLIEH MATeMaTHUECKON HJH
peanbHOll Mojean, o6jajaiomieil CBOACTBAMH, KOTOpbie NOAOGHMI
CBOMCTBAM HJIH COOTHONICHHAM PACCMATPHBAEMOrO fABJEHHA WJIH H3Y-
yaemoii cucrembl. Takum 00pasoM, MOXKHO HMHTHpOBaTh paGory,
HanpuMep, peyHoil CHCTEMB!, IPHHHMAThH PEIICHHSA OTHOCHTEJBHO OITH-
MH3aLHH Pa3JHYHBIX BHJAOB JCATEJIbHOCTH H AP.

W3 MHOrounc/jeHHBIX OTEYECTBEHHBIX H 3apyGeKHHIX TpPHMEpoB

- paspabotkn Mojeneil TrHAPOJOTHYECKHX SIBJCHHI M NPOLECCOB cie-
- AyeT, YTO MOXKHO NOCTPOHTH MOJEJNH MPEHMYUIECTBEHHO BEPOATHOCT-

HOro HJH NPEeHMYUIeCTBEHHO JAeTePMHHHPOBAHHOrO xapakrepa. I[lpu
TAKOM TOAXOJe €CTeCTBEHHO BO3MOXKHLI YeTHIPE pAasJHUHLIX THNA
Mozeneir (taba. 33).

~ Bosmoxua aerepMHHHCTHUECKAs MOJEb BEPOATHOCTHOIN peaib-
HOil cnerembl (npoueccos) u Hao60por. MOKHO NOCTPOHTH AETEPMH-
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Tabanua 33
Tunsl moneae
PeasapHan cucrema
(npouece) Moaean
Herepmunncrade- | Herepmunncrive- | Bepoarnocraas
cKas cKas
BepoaTHoctHas Hetepmununcriye- Beposarnoctuas
cKas

HHCTHYECKYIO MOJeab ACTEPMHHHCTHYECKOro mpoiecca (sABACHHSA).
[IpuMepom cBA3H JAECTEPMHHHCTHYECKAsi MOAEJb—/AETEPMHUHHCTHYE-
CKas CHCTEMa SBJAIOTCH YPaBHEHHs THAPABJAHKH, HCHOJb3YCMble AJA
H3YUCHHA HCTEUCHHA JKHAKOCTH M3 oTBeperuii u cocynos. [Tpumepom
CB5I31l BCPOATHOCTHAS CHCTEMA—BEPOATHOCTHASN MOJAENL ABJAAIOTCH
CTOXacTHYeCKHe MoAean B ruapojorud. K obGaacti aerepMHHHCTHYE-
CKas CHCTeMa—BEPOSITHOCTHAS MOJAEJb OTHOCATCH HEKOTOpble MpH-
Mepbl npuMeHenuss Mmeroaa Moure-Kapsio, Mmeroasl MHoromeproi
CTATHCTHKH ((DaKTOPHBI, KOMMNOHEHTHDIl, KAACTEPHLI H PerpeccHoH-
Hble aHAIH3bI) W METOA OCPeAHEHHS JEMEHTOB MO MJIOLLAAH, ONHCAH-
HBlii B raase 7. Hakoweu, cayuyan BEpOATHOCTHAS CHCTeMa—/AeTepMH-
HHCTHYECKAs MOAC/L BKJAIOYAIOT TaGJAHULL CTATHCTHYECKHX OCpE/HEH-
HBIX JAHHDLIX, HanpuMep, TaGJulLbl, NPHBOAUMBIEC B H3AaHusX Pecypent
MOBEPXHOCTHBIX BOJ.

HOTOYHC/ICHHBIE METO/BI, HCTIONb3YeMble B HACTOSIIEE BPeMs NpH
MOAC/IHPOBAHUM CTOKA, HCnapeHns, HHOHILTPALHN H APYTHX SBJICHHI
H IMPOLECCOB A0BOJAbHO mnoApobHo pacemorpenst JI. C. Kyumenrtom
n B. U. Kopuem [86], A. U. Bynarosckum [19], A. Bekkepom [139],
9. Yainacom [134] u ap.

OcoGenHoCTbIO MaTEeMATHUYECKHX MOAEAEHl YKA3aHHBIX NPOUECCOB
H B IepByio ouepeAn mogedqeit croka (Crendopackas Moaeab, MOLCAL
Hoyan u Jiuurn, Hamwa, Kopus n Kyumenrta) spasercs BognoGanas-
coBblit moaxoA. Peunoit Gacceiln paccMaTpuBaercst Kak AHHAMHYECKAS
CHCTEMa, pasjiesiennas Ha OTACJbHBIC eMKOCTH (30HBI, caoH). OcHOB-
HOG BHHMAHHE NPH NOCTPOCHHH MOJENell yIeNAeTCas METOAAM OITH-
MH3ALUHH  PCIUCHHS CPABHUTENLHO JAaBHO H3BECTHHLIX YPaBHEHHIY,
OMHCHIBAIOULHX OTAEJbHBIE 3BeHbst npoueccos croka. [lpu sTom
OCHOBHBIMH METOAAMH ONTHMH3AUHH NApPAMETPOB SBAAIOTCH METOAL
HANMEHBIIHX KBaJApaToB, KOOPAHHATHOrO CHYCKAa, TPafgHEHTHBI, €O-
NPSIZKEHHLIX paguenToB 1 Ap. Jpyroft BaxHOH 0COOECHHOCTHIO MaTe-
MaTHYCCKHX MOJEJeil CTOKAa ABJSETCS TO, YTO BCE OHH AETEPMHHH-
CTHYECKHE,

B naunoit raase, ecTeCTBEHHO, HEBO3IMOKHO. paccMoTperh Bee
OCHOBHBI¢ BONPOCH MOACAMPOBAHUI B €ro PasAHYHBIX ACMEKTaX TpH-
MCHHTEJILHO K BOAHOGANAHCOBLIM HecleaoBanuaM. B weit, B wacr-
HOCTH, He pacCMOTPeHbl AHCKpeTHsle uenun MapkoBa — MOUIHBI
annapar HecqaefoBaHus (PHIUUECKHX TNPOLECCOB, TNPOHCXOMSALIHX Ha

162

B
MonTte-Kapsio, JHHEHbIE CTaTHCTHYECKHE MOAeNH H DAL APYTHX
Mojesell, TPHMEHsieMBIX B HacTosllee BpeMs B rufposornn. Pacemor-

PHM JHIIL TPEX3OHHYIO MOJeJb BoAHOro Gajanca peunoro Gacceflna

ofocGope (ncnapenne, auddysus, HuUILTPANUA W AP.), MeTOA

8.1. MOJIEJIb BOJAHOrO BAJIAHCA PEYHOIO BACCEHHA
MO BEPTHKAJIbHBIM 30HAM

B. I'. Auapesnos u B. Y. Ba6kun B 1971 r. npeanoxnian Tpex-
'0HHYIO MOJeJb BOAHOTO OGanaHca 3aMKHYTOro peusoro Oacceifna
(puc. 13). JLoCTOHHCTBOM MOMEJH $BASAECTCA BO3MOMKHOCTH OUEHKH
‘9JIeMeHTOB BaarooOMena B peunoMm OGaccefiHe: NpocaunuBaHus BlAary
U3 MOBEPXHOCTHON 30HLI B 30HY a’3pallui, HCIAPEHHS ¢ NOBEPXHOCTHOM

B0HBI, a TaKKe M3 30H adpaUHH H HACHIUEHHA, HHPHILTPALHOHHOTO

33 Mllp Enii s g
| 1 f ToBepxrocme Bodocbopa
-2 JoHa aspayuu
v Seprano epyrmoBsix 8od * I :
= ey = Vi
Ve <

30Ha HOCKIULEHUS

Puc. 13. Tpexsonnas wmozeab (GOpMupOBaHMA BOJHOro Gananca
peunoro Gacceitna.

. nonoJHeHns sanacos nogseMubix Boid. Cornacno BaOkuny, ypaBHEHHA
~ BoHoro Ganapca AJs YKA3aHHBIX 30H HMEOT BHI:
‘ 1) nopepxHOCTHas 30HA

P=Ey+Yn+ 1+ ASy (8.1)
2) 30Ha aspauny
i+ E.=Es+Ya+ASs+ J; (8.2)
3) 30Ha HaCHILIEHHA
: Jj= E.+ Y+ AS:. (8.3)

. B ypasnennax (8.1)—(8.3) npuuaThl oGossauenusi: En— vactb
3aJCPXKAHHBIX PACTHTEJILHBIM TOKPOBOM OCaAKOB, HCMapsIoIHXCs
HENOCpPeACTBEHHO ¢ noBepXxHocTH Gacceiina. Cioma ke OTHOCHTCS
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YacTh OCAAKOB, CMaYHBAIOUIHX HOBEPXHOCTH MOYBEI H PACXOAYEMBIX
MOTOM Ha Hcnapeuue; E, — ucnapeHue Bjaard u3 30HBl a3PaUHK
(TpaHCTHPANHA PACTHTENLHOCTH IJIOC HCHAPEHHE MOYBEHHON BJATH,
MOATATHBAEMON K HCNApsIolleli NOBEPXHOCTH MO Kamuiaaspam); Ep—
PAacXo/l IPYHTOBBIX BOJX Ha HCMApEHHE B 30HY a’pauliy H3 30HBI HACHI-
wenusi; Yy, Ya, Yr— COOTBETCTBEHHO MOBEpPXHOCTHAS, MOUBEHHO-TPYH-
TOBAas W TPYHTOBAs COCTaBJAAIILHE peuHoro croka; ASpy, ASi, ASy—
H3MEHEHHs BJIaro3anacos COOTBETCTBEHHO HA NMOBEPXHOCTH BogocGopa,
B 30HaX a%paAUMH © HACHIUICHHA; [ — NPOCAYUBAHHE BJAATH B 30HY
a4’panun 43 MOBEPXHOCTHOI 30Hb [ — HHPUALTPALHOHHOE MONO/IHE-
HHE 3a1acoB IPYHTOBLIX BOA.

Ipu wanuuup usMeHeHufl CTOKA NOA BAHAHHEM XO3ANCTBEHHON
AestenbHOCTH (KpynHble BoA03a6opui, cOpochl BOA, MemxbGacceiiHOBbIE
nepedpocku croka M Ap.) B ypapmenus (8.1)—(8.3) caeayer nog-
CTaBJATH BOCCTAHOBJCHHBIE 3HAYCHHS CTOKA, OJEMEHTH BOJHOrO
Ganauca, npejcrasaenusie B ypasuenusx (8.1)—(8.3), onpeneasiores
caeayiowiy o6pasom: ucnapeHue ¢ MOBEPXHOCTHON 30HBI H H3 30HH
aspauuy oueHHBaIOTCA NO BeIpaxkenusaMm (3.18) u (3.48); saementst
CTOKA ONpPeAC/SIOTCA IyTeM pacuJeHeHus ruaporpada oauum H3
cymecrsyiomux npuemos (I II. Bopoukos, B. HW. Kyneans,
K. I1. Bockpecencknit u Ap.); H3MEHEHHS 3aMacoB BOAB HAa NOBEpX-
HOCTH BOZ0COOpa, B 30HAX a3paliH H HACHILEHHS OLUEHUBAIOTCH MO
MeTOAMKaM, onucanubiM B raase 3. [IpocaunBanue BOAB! B 30Hy aspa-
UHH paccuuThiBaeTesi no Beipaxeduo (8.1). Hcnapenme c 3epkaia
FPYHTOBBIX BOX MOXKET OBHITb OLEHEHO B MEPBOM HPHOAHIKEHHH MO
Gopmyse C. ®. ApeppsnoBa (cM. raasy 3). B npamsom cayuae
HHQHUILTPAUHOHHOE MHTAHHE TPYHTOBHIX BOA MOMKeT ObiTh OLEHEHO
H3 Bbipaxenust (8.3). B npaxTHke pacueToB OUEHHTH Pa3ALAbHO
9JIEMEHThl, XapaKTepH3YIOllHe HCNapeHHe ¢ 3epKaia TPYHTOBHIX BOJ
E; u ux HHQUIBTPALHOHHOE MUTAHHE j, YAcTO 3aTPYAHUTEbHO. Jlerye
onpepesnTh HX pasHocrsb (j— Ey).

B ra6a. 34, 35 no Gacceitny p. [MTosomeru y . JlBopewu npuBeeHs
JAaHHble 110 9JIEMEHTaM BOAOOOMEHA [IOBEPXHOCTHON 30HBI ¢ 30HOM
aspaunn (i) M 30HLI aspaumuu ¢ 30HON Hachmenus (j— E;), oueHen-
Hble MO0 MecAYHblM HHTEpBajlaM BpeMeHH 3a nepuox B 16 Jjer
(1952—1967).

W3 gauneix TaGni. 34 BHAHO, YTO 3HAYCHHS MPOCAYHBAHHA B 30HY
aspauny AIst JIeTHHX Mecsaues koaeGuawores or 60 go 75 9% mno orHo-
WEHHI0O K COOTBETCTBYIOLIHM CyMMaM  aTMOCQEPHBIX  OCAAKOB.
HauGonbuwee npocaunsanie xapaktepHo anst okrabpsa u mas. Peayip-
THpYyIOIlee 3HAYCHHE BOAOOOMCHOB 30H aspaudi H HACHIIEHHA
(rabn. 35) koneGaercs or 23 g0 36 % cymmbl ocankos. I'ogoBmie
SHAUGHHA NPOCAYHBAHHSA BOA B 30HY a’auUui M Pe3yIALTHPYOUEH
COCTABSIONICH BOAOOGMEHA S0H A3PalMH M HACHILUEHHSA COCTABJAIOT
B cpefrem 486 u 115 MM, uan 58 u 14 % rogosiX cyMM OCaIKOB.
Has Gacceitna p. ITonomern y a, [Isopen Xxapaktepua caeayiolias
3aKOHOMEPHOCTb: OCeHHEe HAKOIVIEHHe BJArH B 30HE aspauuu 3Haum-
T@JILHO NMPEBOCXOANT BECCHHEE.
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Ta6auna 35

. Monomern y x. Jlsopeu, paccunramnmii mo qopmyae (8.3), mm

PesyasTupyounii BogooGMen 30H A3pAUMM M HACHUICHHS AAS p

g

lox
(XI=X)

156.9

67,9

137.0

0
182,3

104,3

2,7

96,2
148.5

139,2

—5,9

65,0

117,1

170,8

92.3

114,8

X

4
,0
2

65,8

18,8

19,5

16,0

26,1

0,1

26,1

,0
4
2

19,4

14,4

|

X

36,2

41,2

10,4
—14.8

48,0

3,7
41,8

8,8
—5,3

3,5
—7,7

20,9

18,5

47,6

16,8
- 17,3

VIl

10,1

2,2
8,5

37,8

!
5
3

17,8

38,0

5,8
15,5
20
8.8

,6

Vit

24,6

3.6

—29,1

44,9

—27,4

4
—74,9

4,0
—2,0

24,8

—33,9

—~7.7

4,1

3,0
—14,9 | 38,4

-3,5

Vi

—15,0

—1,2

AY
.8

—69,7

—12,7

—6.,3

—53,5

8,2
5’5

—54,5
—26,6

—8,0
—14,3

—10,8

—7,3

17,0

—23,6

—1,1
—5,1

—55,4

—4.,9
—1,5

9

—I18,4 | —36,4

—23,3
—28,3

6,2

v

13,1

19,0

45,3

68,1

—1815

22,3

—11,4

54,2

14,4

28,2

32,9 | —66,0

36!5

42.4

75.3

25,9

29,8 | —15,5

1

16,0

4,4
12,5

3,1

10,3

17,2

23,2

1,8

,6
2,3

.8
—2,5

13,4

30,5

33,7

15,2

2,5
2,6

10,4

115
23,2
11,3

10,3
—1,9

6,8
3,9
—1,4

.6
1,7

24,2

1,2
6,1

12,3
—7,0

1,2
4,5

17,9

23,6

.9
5,2
4.4
8,0

2,0
5,1

1,1

6,1

X1t

8,2

—20,5

3,6

5,3

31,1

16,9

5,7

25,0

10,6

—16,5 | —3,1

—7,9

37,4

5,8
—13,7 | —5,3

5,5

X1

»

6,7

20,2

7.4

23,1

12,7

26,9

32,4

—5,5

14,3

23,2

16,4

10,0

7,6
13,7

loa

1952-53

1953-54

1954-55

1955-56

1956-57

1957-58

1958-59

1959-60 | —0,5
1960-61

1961-62
1962-63

1963-64

1964-65

1965-66

1966-67

Cpenuee

- Jaa uceseayemoro peuxoro GacceilHa XapakTepeH MNpPEeHMyLiecT-
HHO HHCXOAALMIT MEPEHOC BJAry B 30HE aspaluH, KOTOPHIl mpe-
obaajaer BecHOi U ocenbio. Boexoasuuii Bararonepenoc nabiioaaercs
MO# 1 JyietoM. ['OpH3OHTAJNLHBIN NEPEHOC BJIArH NPOHUCXOAHT B BHIE
CTOKA MOBEPXHOCTHHLIX BOA H BEPXOBOAKH BECHOH H OCCHbIO, a TaKie
IPYHTOBOTO CTOKA B TEUEHHE BCEro roaa.
~ 3uauenua 9JeMeHTOB Oajanca, mnpuBefeHHuie B Taba. 34 u 35,
pPaKTepHbl AIA BOAOCGOPOB, HAXOAAULMXCH B AHAJIOMHUHBIX (DHIHKO-
orpauueckux YcJoBHAX (30Ha JOCTATOYHOrO YBJAAMKHEHHS, CXOA-
HBle [10YBEHHO-PACTHTE/NbHBIC YCIAOBHA H T. /.).
~ 3uaveHus ~5JEMEHTOB BOAOOOMEHA 80H a’paluil # HACHIUEHHS
MeAly co6oii 1 ¢ MOBEPXHOCTHO 30HON MOryT ObiTh OMNpe/e/IeHb If
)eynoro Oacceitia METOAOM, ONMHcaHubtM B n. 8.2, 10T METOA pas-
Goran B. M. BaGkunbiM Ha OCHOBAHHH HCMOJb3OBAHUA MOJYYCHHBIX
ypaBHeHHil B3aHMOCBA3H 3JIEMEHTOB BOAHOro Gananca pewnwix Gac-
CEIHOB.
B rtaba. 36 B KayecTBe MITIOCTPALHH NPHBOAATCH JAAHHBIC MO BCEM
OCHOBHBIM 3JeMentam Gasanca p. Meapeauusl y cr. Apueanuckoit 3a
1973 r. Anasiornunbie AanHble GbLTH NOJYYEHBl N0 PsAy peunbx Gac-
ceitnop, HaXOAAUHXCA B JeCOCTeNHOit u crenHoit sonax Espornefickoit
aeppuropun CCCP,
AHANH3UPYs MOJNYUEHHBIC KAHHBIC, MOYKHO OTMETHTh, UTO B pac-
cMaTpuBaeMbix (GH3HKO-reorpaHueCKHX YCAOBHAX B BECEHHHH MEpHOA
‘Ha INOMOJHEHHE 3anacoB BJarn B mouse maer 256—85 MM, wiu
40—50 % ocaakos u 3amacoB BOAbI B CHere; B JIETHHE MeCAUD
B nousy nonafaer 140—200 mm Baaru, a ocensio 70—90 mm. ITornoa-
HeHJe 3aMacoB BJACH B 30HE HACHILCHHA NMPOHCXOAUT T/IaBHBIM oOpa-
gom B BecenHuit (okosao 30—50 % Baaru, mnoctynuBuIeil B MOYBO-
rpynTe) U ocentnit (okono 10 %) nmepuoasi.
"~ Jlo 35—40 % sBaaru, nocTynuBiueii Ha peuHoii Gaccein B JIeTHHH
[epHOA, PACXOAYETCS HA4 HCNAPeHHE CO CMOYEHHBIX MOBEPXHOCTEH
pacTeHuit 1 noyssl. B seTHHE, a HHOr/lAa B BECEHHHE H OCCHHHE MECALE,
nouBa pacxoayer Ha ucnapenne okosio 70 % Baark, nocrynaiomei Ha
BojocOop. B 3ony aspauun 3a CYer HCNAPEHHA H3 30HBI I'PYHTOBLIX
" BOJ B JIeTHHE Mecsupl noctynaet | My piaard. B meomM HHTEHCHBHOCTD
BAaroo6Mesa OTACJAbHBIX 30H peuHoro GacceflHa B YCJAOBHAX Jeco-
CTENHOM W CTeNHON 30H caafee BHIPAXKEHA N0 CPABHEHHIO C peKamH
Jiecnoli 3ousl (cM. Ta6a. 34 u 35).

Jlas peunnix Gacceitnos aecoctentoit u crendoit sou ETC B 3uM-
Hee BpeMsi XapakTepeH Kak HHCXOAAUMH, TaK M BOCXOAALIHI B 30He
‘a9paiuHn | NPEHMYLIECTBEHHO HHCXOASAULHI B 30HE HACHILICHHA BJaro-
nepeHoc NMpH MaJblXx 3HaueHHAX cToka. B Becenmmit mepnon waGiio-
JlaeTcsl HHCXOAMUIHA # BOCXOAfAIIHH BJIAronepeHoc B 30HEe a’pauuH
W TOPH3OHTAJbHBI MepeHoc B BuAe CTOKAa. B JeTHWIl NnepHOA B 30HE
9pAIMH  § HACHILEHHA OTMEUAETCA JIHIIL BEPTHKAJBHBI BJaro-
[IepeHoc; B OCeHHee Bpems, 0COGEHHO B MHOTOBOJHBIE TOAbI, MPOHCXO-

'gﬂ‘l‘ NONOJHeHHE 3aNacOB IPYHTOBBLIX BOJL.

J
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0
37,0
0,2
11,0
21,1
6,0
8,0
,6
375

2,5
.8
21,5

(1=XIT)

Tabauna 36 :

XI
72,0
26,0
10,9
5,0
0,1
0,1
21,1
7,0
0,2
.8
6,2

X1
0
12,3
5,0
0,5
0,5
20,0
16,7
0,2
5
5,7

11,0

0
2,0
0,4
0,1
0,5

.1
8.9
0,2

51,5
2,7

79,0

IX
57,0
10,0

—1,0

0,1

0,4

0,5

2
0,2
T
3

23,8

Vi
41,0
6,0
0,5
0,5
,0
16,0
0,2
5

—2,0
—1,3

0,5
1,0
0,2
—1,3

Vi
60,0
—2,0
25,6
60,3
33,9

—25,0

Vi
100,0
—2,0
—9,0

1,0
1,0
31,4
74,6
0,2
67,6
—7.8

61,0
0
—31,0
8,0
3,0
1,0
.0
,9
0,2
0
9,2

v
13,0
—15,0
13,0
1,0
9,0
7
0,3
3,0
13,3

—38,0

Bopustit Gasauc p. Measeanunt y oT. Apueaunckoii 3a 1973 r., mm
1

0
,0
4,0
—I15,0
1,0
1,0
4
,6
0,2
35,6
—13,8

5,0
0,5
0,5
0,2
5,7

I
66,0
13,0
26,8
27,7
49,2

—10,0

31,0
2,0
1,0
2,0
1,0
0,2
4,0
3,2

37,0

=
ASy
AS,
AS;
Yu
Ya
Yr
Eq
E,
Er

8.2. MOJLE/IH YTIIPABJIEHHSA NPOLECCAMH CTOKA H MCIAPEHHSA
B PEYHbBIX BACCEAHAX

TCOPHﬂ ONTUMAJMLHOIO YNpas/jeHHs B HacToslllee BpeMsd HaXOAHUT
poKoe NpHMEHEHHE B pPasJAHYHBIX TEXHHYECKHX TIPHJIOKEHHAX,
HAPOJIOTHH OHA NPaKTHYECKH HC HCIOAbL3YETCHA, HO pPElIeHHEe MHO-

X03afiCTBEHHON JAeATENbHOCTH H& BOAHBIE pECypenl pek, OUeHKa
NMOCHEJCTBHI MEMK30HAABHLIX NMEPeOPOCOK CTOKA HA IHAPOJOrHYECKHH
PEIKUM PEK, NPOTHO3HAS OUEHKA H3MEHEHHs BOAHOrO pexmHMa peK MnoA
BJHAHHEM ODOIICHHS H OCYWICHHsI H DELICHHE PAAA APYHX NpakThye-
cKiX 3afay TpeGylor au6o BHeAPEHHs YKasaHHON TeopuH, 1n6o Moiep-
\3auii # pa3paGoTKi OTACJBHBIX €e MOJOMCHHI NPHMEHHTENLHO
K BoaubiM oObekram. Hamomuum oblupe MOJOKEHHS TEOPHH ympas-
eHHs,
- B rteopun ynpapjieHus OCHOBHOE BHHMAaHHE COCPEAOTOYCHO HA
eHCTeMAaX ¢ BXOAAMH M BBRIXOAAMH, JAONYCKAIOWHMH H3MEpeHHe.
Te BXOAB, KOTOPBIE MOXHO H3MEHATb, HASHIBAIOT YIPAaBJCHHAMH.
YnpouenHo, HanpuMep, CO3AaHHE ONPEAEJCHHOrO pexuMa CTOKa
B peunom Oacceiie MOKHO PACCMATPHBATh KAK HENpPEpPHIBHBI NOAGODP
TAKMX YNpaB/AeHuil, NpH KOTOPHLIX BBIXOAW, HanpuMep, CTOK H Hena-
penne, NMPHHAMAIOT JKejqaeMble 3HaueHHs, B CBASH C YKasaHHBIM
06CTOATEILCTBOM OJHOM H3 OCHOBHBIX 3a1au SABJSETCS ONHCAHHE
_pexxnMa Croka peunoro Gacceiina, obecneunBaionlee mnpejcKasaHue
TOCAEACTBI{ OT YNPABJEHHA B AaHHLII MOMEHT Bpemenu. 9TO M0Jo-
KeHHE NPHUBOAMT K HEOOXOMUMOCTH MOCTPOCHHS MATEMAaTHUCCKHX
‘Mojenell, ONMCHIBAIOWAX peAUM CTOKa pewxoro Gaccefina. Mogeas
Romxna OulTh (Gu3uyeckn OGOCHOBAHHOIN, HMETh mpocTyi GopMmy H
TIPOsBASTL GJIH3KOE CXOACTBO € OGBEKTOM.
. B ujeanbHbIX YCJOBHAX MOXKHO pa3paboraTh MareMaTHUECKYIO
' MOJC]b, ONKCHLIBAIONULYI0 ¢ MOMOILbI0 Au(PEpeHUnanbHbIX YPaBHEHHH
PEKNM CTOKAa 3a CEKYHAHBI H CYTOUHBI HHTEPBAJbBI BPEMEHH. dra
MOJeab AoAXKHA ObiTh o6GecnedeHa COOTBETCTBYIOIIHMH JaHHBIMH.
AMeHHO OTCYTCTBHE HAACKHBIX AaHHBIX HAOMIOAeHHH, a Takke He0O-
OJHMOCTE COBJIIOEHHA COOTBETCTBHA (DYHKUHOHHPOBAHHA MOJCJH
PeXnMy CTOKa BBIHYXKAAeT HCMOJAb30BaTh MOCTPOEHHE Gojiee NpoCTHIX
 Mojieniefi, OCHOBAHHLIX Ha GalaHCOBOM NpHHUMME.
.~ B cOBpeMEHHOH TEOpHH YNPAaBJIeHHs BaXKHOE MECTO OTBOAHTCA
BBOOPY CHPHAJNOB YNPAaB/EHHS, BHIHYXAAIOMAX CHCTEMbl paborath
B KAakOM-TO CMbicJe Hawaydwnm obpasom. [as u3mepenus sdoek-
THUBHOCTH BLIOPAHHOro YNpaBJAeHHs BBOAWTCA CNEUHANbHBI KPATEpHI
owubKH — HEKOTOpas NPOCTas Mepa KauecTBa ynpasjeHus. 3ajgaua
ceaeoBaTesst CBOANTCA K OTBICKAHHIO Ynpasiaenus, obecnevuBaio-
Iero HaHMeHblee 3HaYeHHe ITOTO KPUTepHH.

PaccmartpuBasi peunoit Gaccelin kKaK 00BeKT ympasJeHHs, Mbl
03KEM CXeMaTHYECKH H300pasuth €ro B3aHMOCBA3L C OKpyIKalouleit
NPHPOAHOII cpeaoit cHeTeMOlt BXogoB i BhixomoB (puc. 14). IMox Bxo-

MH CJeAyeT [OHHMATh BCEBO3MOKHBIC BO3JENCTBHS Ha PEYHOH
acceiil, YacTh KOTOPHIX MOXKHO H3mepuTh. Hanpumep, npuTOK SHEpruy
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CYMMapHOii COJHEYHOl paanauuy, aTMocdepHbie 0CaJKH H HEKOTOPHE
APYrHE 9JEMEHTHI, ONnpeaeisiiollHe yBaaXuenne Oaccefisa i TeM-
nepatypy €ro NoBepXHOCTH,— 9TO BXOAHBle nepemenysie, ITox BbIXOA-
HLIMH [ePEMECHHBIMHI MOXKeM NOHHMATh HCMAapeHHe, CTOK, 9/J1CMEHTH
Baaroo6mena B peunom Gacceiine. HacTbio BXOJA0OB B NPHHIKNE MOZHO
ynpaBsith, HANpUMEpP, KOJHYECTBOM BOALI, NMOCTynawouiei na Gacceiin
(HCKyceTBEHHOE JIOK/IeBaHHe, AaKTHBHbLIC Bo3AedcTBHA Ha oGaaka
n Ap.), An60 NPHTOKOM CYMMAapHOIl COJHEYHON PajaHauHH K MoBepx-
HOCTH MNOYBBI IYTeM ee 3aTeHeHHWsa KakuM-1u00 9KpaHoMm, Jn0O
HCKYCCTBEHHOTO M3MEHEHHs aab0eno nosepxnocTH. BXOAH, KOTOPLIMH
He MOXKeM YNpaBjsiTh,— 9TO BO3MYIIEHHS; HHJKE OHH HE paccmar-
pHBAIOTCH.

Yro6pl -ONpeAeuTh 3HAUEHNA BXOAHBIX 3JEMCHTOB, KOTOpLIE cJe-
ayer nojaats Ha Oaccefin AJa TOJYYEHHS 3aJaHHOTO PEXHMaA CTOKA,

5 Bxodst OKpYHCarOU,a]
Peyrol Puc. 14. Bsanmoceash peunoro
bacceuH Boix08b! np‘ému i”a“ Gacceiina ¢ OKpy:xajoutelt npu-
poanoil cpenofl.

HEOOXOAHMMO HayuHTbCs NPEACKAa3biBaTh peakunio Gacceiina Ha HEKO-
' TOpBIC BO3MOJKHEIC ynpapasiolue BXoAn. Takoe npeiackasanue MoKer
ObITh NMOJYYEHO M0 PeaklHAM Ha paHee NOAABABIIHECH BXOAbI, ycTa-
HOBJGHHBIE NO AdHHBLIM HaAOMIOMEHHIT HJIH HCIOJb30BAHHA COOTBET-
CTByIOLIEH Matemaruueckon moaean. Kopoue roBops, He0OXOAHMO
YCTAHOBHTb ONPEJAECJNEHHbIE CBA3H MEKAY H3MEpsAeMbIMH BXOAAMM
(aTMocepHLIMI OCaAKAMH, COJHEYHON paanauHeil H JAp.) H BEIXO-
AaMu (CTOK, HCNapeHHe) 3a KOHKPETHLIE HHTEPBaJbl BpeMEHH.

Jusi 060CHOBAHHSI BHAA 3aBHCHMOCTH HCIADEHHS HJIH CTOKAa OT
ocaakoB npoaudpdepenupyeM YpaBHEHHE CPEAHEro MHOrOJIETHEro
BoAHOro Ganaauca (1.2) no nepemennoit P:

P _0v | OFE _
9P T 9P TP T

W3 ypaBHenusi (8.4) caeayer, 4TO yrabl HAKJOHA KacareJbHBIX
K KPHBHIM 3aBHCHMOCTH Hcmapenus (AnG0 C€TOKa) OT 0CaJAKOB
E=f(P) (an6o Y ={f(P)) uMeiOT TeOpeTHUECKHE Npeiesbl H3Me-
HEHHSI:

(8.4)

npH

oE

—5P—=tga,=0 a.=0°;.
Toraa

aYy

—ai,—=tga¢= 1,0 ay= 45°,

Hao6opor, npu

—gg—=tga,= 1,0 a,=45%

170

ay

' NY
P g = 0%,

=tga,=0;

[TosyyeHHBIM MPEedbHBIM YCJAOBHAM, MO MHEHHIO 3. M. Oanbpe-
KOnma, YAOBJETBOPAET CHCTEMa KPHBLIX, OMHChIBAaeMas CJEAYIOIHM
BbIDAKeHHeM:

E=Eoth-£°-;

Y=P—Eoth—Ee0-, (8'5)

rae Ep — MakcHMalbHO BO3MOXKHOE HCnapeHne — rnapamerp, onpeje-
JseMblii IMIHPHYECKH B 3aBHCHMOCTH OT Ae(UUHTA BJIAMNKHOCTH BO3-
Ayxa. OTMETHM cieayiouie 06CTOATeNbCTBA:

1) npu nepexofe K KOPOTKHM HHTEPBA/laM BPEMEHH YpaBHEHHE
(1.2) ans peunoro Gacceiina e cobuaiofaercs, MOCKOJIbKY B €ro BOA-
‘HoM OasiaHce GOJibIIOE 3HAYCHHE HMEIOT AKKYMYJAUHOHHBIE Siie-
ment [7];

X 2) cucrema ypasuenuii OuipAexkona MnpH MajblX 3HAYEHHAX OTHO-
wenns P/E, He NepexXoAnT B ypaBHEHHE (1.2);
- 3) napamerp E, ne 06OCHOBaH ¢ SHEPreTHYECKOH TOUKH 3peHHd.
'O Gu1 nogoGpan SMIHPHYECKH, HCXOAA H3 HAHJAYYIIEro corjacoBa-
 HHf Pe3yJbTaTOB pacuera 10 YPaBHEHHIO (8.5) ¢ HabIIOAECHHBIMH
AAHHBIMH 34 CTOKOM HEKOTOPBIX peK.
 Jlas BLISBJACHHS 3aBHCHMOCTH HCNApPEHHs H CTOKA OT OCAaAKOB
M APYTAX JCMEHTOB B KauecTBe OCHOBHI A5l HCCJENOBAHHS MPHMEM
ypapienue poaHoro Gasnanca obuiero Buaa (1.40):
P+AS=A=Y+E, (8.6)
e AS — usMeHeHus 3anacoB Biaard B Gacceitne (mouse, BOAOHOCHBIX
cjosx, O3sepaX, Gojorax H T. A.); A — oOulee H3MEHEHHEe 3anacos
Baarn B Gaccefine (cyMMa OCaAKOB H AKKYMYMAUHOHHBIX 3JEMEHTOB
Gananca).
~ Bwmecro napametpa E, BBesem apyroit napamerp E,, xapakrepu-
ByIOUIN €MAKCHMAJbHYIO CYMMY HCNApeHHs» ¢ PeYHoro Gacceiina,
ouennpaemoro no supamenuio (3.26). ITocae aAundepenunpoBanus
ypaenenus (8.6) no A mosyuum

E=E,th—. 8.7)

Jlis ceejenus ero K ypaeuenuio Ganauca (8.6) B BHpaxeHnue

p=1—Y/A, (8.8)
e Y/A — dakraueckd KO3(PPHIUHEHT CTOKA G.
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B OxOHuaTesbHOM BHJE YPABHEHUA B3aHMOCBA3H MEXAY Hcnape-
HHEeM, CTOKOM, OCaJKaMH H aKKyMYJ/sSIHOHHBIMH 3JeMeHTamMu Oananca
NPHMYT CleAyIOmni BHA:

E=(1 =) B th;

Vi A B (8.9)

Jasi OueHKH TeMmIlepaTypel HCHIAPAIONIell INOBEPXHOCTH CJEAyeT
noab3oBaThea pexoMenfaunamu M. M. Byawiko [21].

.qucq MM >
500~
m.—
.
3001 .0
o
200~ °
.
0, . 1
9,
°
100 ' R4
Puc. 15. Cpass namepeunuix
H  PAcCHNTAHHBLIX SHaueHuil
! d ' 9 " cToKa.
AR b — 2. Hdaopé
0 100 200 300 400 Yoyzp s : ’;—;‘ Oxa — . f(‘lwupn.'

Ilpn OTCYTCTBHH AaHHBIX HAGJIOACHNIT 32 paauauHoHHbiM Ganau-
COM, TeMIepaTypoii H BJAXKHOCTHIO BO3AyXa cucTeMy ypasnenuit (8.9)
MOXKHO 3anHcaTh HECKOJbKO B MHOM BuAe:

E=(l_—-%"—)§,th—£—;
= L 3

rae Yy — NOBepXHOCTHAs COCTABJASIOlAf PeyHOTO cToka; E, — OTHO-
meHne cyMMaproit conneunof paauaunn (Q --¢) X yAeasHo# Temiore
ucnapenusi, L — napamerp, npnGJHIKEHHO XapaKTepHIYIOWHH MaKCH-
MaJIBHYIO CyMMY HCIApEHHSI B PEalbHbIX YCJIOBHAX.

Jas nposepkn 5((eKTHBHOCTH NPEAJOKEHHBIX YpaBHEHHil CBA3H
OLCHEHBl 3HAYEHHA CTOKAa AJA ABYX peunnix OGaccefinos: p. IToao-
merb — . Jsopen 3a nepuox ¢ 1956 no 1967 r. n p. Oxa — r. Kauupa
3a nepuox ¢ 1966 no 1974 r. Ha puc. 15 nokasano conocrapljienne
PACCUHTAHHBLIX H H3MEPEHHBIX 3HaueHuii cToka 91X GacceiiHoB; KO-

(8.10)
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duuHenT KOppeasiuuH 3TOi CBA3H paBeH 0,95, uTo YyKasbiBaer Ha
BLICOKY10 90D (EKTHBHOCTD NPEATOKEHHBIX ypaBHEHMUI.

Cuctema ypasnennit (8.10) moxer ObiTh  MCMOJB30BAHA A
| OUEHKH B3aHMOCBA3Ef MOACMHLIX BOJ, APCHHPYEMBIX PEeKoii, H ocTalb-

HbIMH 9JeMentamu Gasanca, PasfiokuB Bhpaxenue (8.10) B crenen-
HOll psAA, NOJyuuM 3aBHCHMOCTDH NOA3EMHOI COCTABAAOUIEH PEYHOro

‘¢Toka Yy oT saeMenToB Gajanca:

Y,=Y—A—|-(A—Y)/(I —0.333—12‘2'—-;-0,133—%:——

— 0,054 -é; + 0,022

1

A3
7=

). (8.11)

- -

" Ilas paspaGotks MOAeaeil YNpaB/eRns mpoleccaMu CTOKa W mcra-
. penns B peunnix GaccefiHax u ero OTJEJbHBIX 30HAX (noBepxHoCTHOM,
. aspaunp n HACHILIEHHs) B KauecTBe OCHOBHHIX MpHMEM YpABHEHHS
- poxmoro Ganauca (8.1)—(8.3). IlpeacraBum ykasanuwie YpaBHEHH:A
B caeiyloleM BHAE:
. IOBEpPXHOCTHAS 30HA

: Dot NS e ¥l Bt (8.12)
' 3oma aspannn
2B I+ E.—ASa— j=Y 4 Eg (8.13)
gona macHmenns

J—AS, =Y.+ E;. (8.14)

~ OG03Haunp JeBble UACTH NPHBEACHHHIX YPABHEHHII COOTBETCTBEHHO
‘GyxkBamu A/, A” u A’’, noayuum QOpMyabl, aHAJOTHUHBIE BhHIpaKe:
Huo (1.2):

'=Es+Ym (8.15)
A'=E,+Ya (8.16)
A" =E. +Y,. (8.17)

Ilng o6ocHOBanHus BHAA 3ABHCHMOCTEl HCNAPeHHs H CTOKA H3 COOT-
| percTBylounx 30m Gacceiina or napamerpos A’, A”, A" n E, mpo-
- anddepenunpyem ypashenna (8.15)—(8.17) mo neppuiM Tpem nepe-
MEHHBIM:

dA' __ OE )6 R
DA% 0B i~0¥a _siin
0A" i ()A: + JdA” dege I.O' (8.‘9)
A" __ GE i) A
QAT X ()A'r' + ()A::' = 1.0- (8.20)
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M3 ypasuenuit (8.18)—(8.20) caeayer, 4o yrJnl Hak/JOHA Kaca-
TeJAbHBIX K COOTBETCTBYIOUIMM KPHBHIM CBsidu ncnapenks (an6o cToka)
u napamerpos A’, A”, A”'/EH=F(A’) (an60 Y.,=[(A’)), Ea={(A")
(1160 Yo =[(A")), Ex=[(A"’) (au6o Yr=f(A"")) umeior TeoperH-
yeckpe npefedan H3Mmenenust [7], KOTOpBIM Jyuule Bcero yAOBJAETBO-
paior cucteMbl kpuBnix THna (8.9). [IpumenurtenbHO K paccMarpi-
BacMbiM 30HAM OaccefiHa 9TH YypaBHEHHsl MpPEACTaBATCHA B BHA
CJGAYIOIHX CHCTEM KpPHBBIX:

MOBEPXHOCTHAS 30HA

= Y PAST =4
a1 — ==y ) Bath—7— ®.21)
Yn=P—AS||_'l—En:
30HA a3pauuH
)y AN Ya ' i+ Ex—J]—ASa
Bl s ) B =
a=l+E.—j—ASa—Eg
30Ha HACBLILICHHSA
! 13 Yr L J—AS; |
E'—(l J—ASr)E‘ th E; y (8.23)

Y. =) —AS;—E:..

B npHBeACHHLIX BbipaKenusx mapamerp E, Xapakrepusyer Mak-
CHMaJBHYIO CyMMy Hcrmapenusi. dopMmydaa no OueHKe AAHHOro mnapa-

’
Merpa npusejeHa B raase 3. [Tapamerp E,  BuIpamaeT MaKCHMallb:
HYIO CyMMy HCMApeHHs W3 30Hbl HACHIUIEHUA MPH TeMnepatype mo-
BEPXHOCTH PPYHTOBBIX BOIL.

Ilpi OTCYTCTBHH AaHHBIX HaOJOAeHHI 32 rTeMneparypoil rpyHTo-
BBIX BOA 3TOT nmapamerp MOer ObiTb ONEHEeH BecbMa npHOTHIKEHHO
10 COOTHOUICHHIO

E,=E,—E, (8.24)
rae E — cymma 3HaueHuil CMapeHusa u3 NOBEPXHOCTHOH 30HBI H 30HHI
aspaiiu, NPHOIHKEHHO OUEHHBAEMAs 110 dopmyse (3.48).

HuKe paccMOTpHM MOCJACAOBATEJbHOCTh OUCHOK 5/EMEHTOB B/a-
roo6MeHa W NPHEMbl PCUICHHS NPEAJOKEHHBIX YDABHCHHH B3AHMO-
CBA3M 9JEMEHTOB OTAENbHLIX 30H Oacceiina. Pacuyer BOAHOro Gananca
peunoro GacceiiHa PeKOMEHAYETCH MPOHIBOAHTL B cAeAyronLeit nocJe-
JIOBATCJBHOCTH.

1. ITo dopmyae (3.18) min ¢ MOMOUILIO PErHOHANLHBIX rpaduKkos
Ex=/[(P) (puc. 16) onpeneasercs npuG/inieHHOe 3HaUCHHE HCHAPE-
HHSI YACTH OCAIKOB, 3afePKHUBAEMBIX PACTHTEJABHOCTHIO H HMOBEPX-
HOCTBIO MOYBH B MpeAeaax peuHoro Gacceitna.
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9. Ha ocHoBanuH pelieHHsi YPaBHEHWA BOAHOrO Gajanca moBepx-
* HOCTHOJ| 30HBI ONPEAENSCTCH KONHYECTBO BOAN, nocTynuBuieil B 301y
. aspanmum:

il=P—E,—Y,—AS,. (8.25)
: 3. Tlo 0aHOit N3 COOTBETCTBYIOWMX (OPMYJ ONEHHBAIOTCA Tnapa-
Mmerpul E, u E,.
\ 4, Merosom noaGopa pelwiaeTcsi cuctemMa ypaBHCHM (8.23), onu-
CHBAIONHX 6aJaHC 30Hb FPYHTOBBIX BOA.
[lpocaunpanye B 30HYy HACHIUIEHHS | W HCTapeHne E; u3 Hee

| ouentBaeTCs HCXOAS M3 MOAGOpA TAKMX 3HaueHmii j, Kotopuie oGecne-
YHBAIOT MOJAYuCHWe SHAueHmii Er, MPUBOAAMNX K Xopomieid YBA3Ke

En MM
20
10

,llll
0 20 @ 60 &

] L) 1 )
100 720 140 160 180 P

Pyc. 16, 3asicuMOCTh  HCnapeHns H3 NOBEPXHOCTHOI
30HM Gaccefina Ex OT OCAAKOB 33 MecAuHMe HWHTEpBaibl
ppemenn P.

 rpyntosoro croka (1—5 %), paccunTanubix no ypPABHEHRIO (8.23)
W OLEHEHHBX MeTofoM pacunenenns ruaporpada (I1. Il. BopoHKOB,
B. M. Kyaeaun, K. T1. Bockpecenckuit 1 ap.).

5. Pacxoa Bjary Ha MCMapeHHe H CTOK M3 30HLI a3palliH OLCHH-
. Baercs HCXOAs M3 CHCTeMBl ypaBHeHHit (8.22), OMHCHIBAIOMIHX BOAHBI
Gananc 30nbl aspaunn. Tlpu pacuere 3uauchiii NOYBCHHO-rPYHTOROTO
. | NOBEPXHOCTHOrO CTOKa CJeAyeT HMeTb B BHAY, HTO pacujicHeHHe
ruaporpada KakuM-1H60 METOJOM, Hampumep Bopoukopa, Ha yKa-
" ganHble JABe COCTABJAIOILNE HE BCErja MOXKHO BHITOJHHTL C 600N
 POYHOCTHIO. B CBSI3W C 9THM ONpefensercs CyMMapHoe 3HaueHue
OBEPXHOCTHO-CKJOHOBOTO W  TMOYBCHHO-NOBEPXHOCTHOrO  CTOKA no
thopmyae
Yu== Y— (Va+t yr)- (8-26)

6. Pemaercsi cucTemMa ypaBHeHuii Bomnoro Gajanca NnOBepXHOCT-
 HOIl 30HB OTHOCHTEJBHO ABYX 9JEMEHTOB: MCNApeHHs W CTOKa C TO-
BEPXHOCTH TOJ 30HLI.

7. Tloayuennsie pacyeToM 3HAYEHUA MOBEPXHOCTHO-CKJIOHOBOTO,
TOUBEHHO-TIOBEDXHOCTHOTO, TOUBEHHO-TPYHTOBOTO H TPYHTOBOTO CTOKA
conocraasioress ¢ ruaporpadom croka paccMaTpuBaemoii peKH H
KOHUATEAbHO YBASHBAIOTCA HX 3HAueHusl, a CJCJA0BATEJNLHO, H 3HA-
[CHUS HCTapeHHsl.
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8. CymmapHoe Hcmapenie ¢ peudoro Oaccefina pacCHHTHBACTCA
110 BBHIpAXKEHHIO
E = En + E.- (8027)

Ilas kaxaoro peuworo GacceffHa Ha OCHOBaHHH TNPHBEACHHBIX
cHCTeM ypasHeHnil Bojnoro GanaHca MOryT ObiTh NOCTPOCHBI HHAH-
BHAYyaJblble TpaduKu yngan.nemm $OpMHPOBAHKHEM TEHeTHUECKHX
Kareropuit ctoka Yy, Ya, Yr M MOJHOTO peYHOro CTOKA H HCMAPEHHA
B 34BHCHMOCTH OT OCTAJIbHBIX 3JeMeHTOB Gananca. YKazaHHble CH-
CTeMBl KPHBBIX /A KOHKPETHOrO peuHoro GaccefiHa MOryT OBITh
JIerKO TMepecTPOeHb! B 3ABHCHMOCTH COOTBETCTBYIOILCH reHeTHYeCKOH
KaTeropHi CTOKAa M HCNapeHuHs NpH MOCTOAHHOM 3HAUEHHH mapa-
MeTpa @ i H3MeHeHuit obulero ypaaxuenus A ot CyMMapHoil coiHed-
Hofi pamuauuu, 1. e. Y=[(E,) u E={(E,). ITonb3oBanne yKasau-

40 80 120 160 AE MM
1

0

B g™~ =ty

.:mL 5o s e e

aY Mm

Puc. 17. ¥Yumenbienue croka AY nﬁpn YBEAHUCHHI napaMerpa .
Eq na AE,.

HBIMH rpaduKaMu TOKaxeT, BO-NEPBBIX, Kakoft cnocoG BO3JeHCTBHA
NpHMEHATb, YTOOb JOCTHYL NOCTABJEHHOM ULEIH — MOAYUCHHA COOT-
BeTCTBYIOLIErO pEKHMa CTOKa B Gaccefine peKH JyBEJAHUHTL HJIH
ymensmuth E,, A i T. A.), @ BO-BTOPbIX, HACKOALKO MOXHO H3MCHHUTH
JeficTBHe paccMaTtpupaeMoro (akropa s AOCTHIKEHHA ITOH LEJH.
Hanpumep, npu HCXOAHOM 3HAYCHHH MaKCHMAaJbLHOM CyMMBbl HCHAPEHHSA
aa mecay E,, pashoit 100 MM, snavenun A =100 mm, aas a=0,1
yBesnuenne napamerpa E, Ha 50 MM (puc. 17) npHBEAET K YMeHb-
lenuio cToka Ha 9,8 MM, a yBeauuenue napamerpa E, ua 100 mm
HOJXKHO TPHBECTH K YMEHbIIEHHIO cToKa Ha 13,8 mMMm. CTOK Ke npH
anavennsnx E, n A, pasubix 100 my, cocrasia 31,0 mu. Takum ob6pa-
30M, B NIEPBOM CJIyuae CTOK cOCTaBHT 21,2 MM, & BO BTOPOM — 17,2 mm.
CaenoBatebHo, yBeanuenne napamerpa £, wa 50 n 100 9% npusener
K yMeHbllennio cToka na 31,6 u 44,6 %

TIpu ykasauHOit Bhille MCXOAHON HHPOPMAUHH H HAYAJLHOM SHA-
yenun croka, paBHom 46,0 MM, ana a =03 yBejuvYeHHe MAKCHMAa/b-
HO{l CyMMBbl WCNIADEHHs H4 YKasaHHbIe BBHIUE 3HAYCHHA JNOJKHO HpH-
BeCTH K YMeHblIeHHIo cToKa Ha 7,5 mm n 11,2 am. D10 yMmeHbluenie
NPUBOAMT K TOMY, 4TO B MEPBOM cCjyyae CTOK COCTABHT §8,5 MM,
a Bo Bropom — 34,8. CieloBaTe/IbHO, IS YKA3AHHBIX YC/IOBHH YBEad-
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uenne napamerpa E, ua 50 u 100 % npHBOAMT K YMCHBIUGHHIO CTOKA
cooTBeTcTBeHHO Ha 16,3 u na 24,4 %. HaoGopor, 3a cyeT CHUIKEHHH
MAKCHMaJIbHOH CYMMBLI HCMApeHHsi MOMeT ObiTb AOCTHFHYTO YBEJH-
4EHHE CTOKA.

Ha pue. 18 npuBejensl 3aBHCHMOCTH YBEJIHUYEHHS CJOS CTOKA OT
CHIJKEHH MAKCHMaJbHOM CYMMBl HCNAPEHHs NPH HAYAJLHBIX 3HAYe-
Husix E,, paBusix 200 u 100 mm, napamerpe a=0,1 u 0,3 u 3uage-
HUN yBAaxHeuHs, pasiom 100 mwm.

3 paccMoTpenHsi puc. 17 ciaeayer, 4To YMEHBIUGHHE MaKCHMAaJb-
HOfl cymMmpr Henapedus ¢ 200 go 100 MM NPHBOAMT K YBEJAHUEHHIO

- ctoka Ha 14 mm npu a==0,]1 1 Ha 11 mm npu @ = 0,3. COOTBETCTBEHHO

c1ok npy a==0,1 paBen 17 MM, a npu a=0,3 pasen 35,5 mm. Caego-
BaTeJbHo, IPH yMEHbUIEHHH MAKCHMAaJIbHOH CYMMbl HCHAPEHHS
B 2 pasa CTOK A5 YKA3aHHLIX 3HAYEHHil mapaMeTpa « BO3pacraer
Ha 82 n 45 %.

YHipapaats 3HaueHHsMH CTOKA MOMHO TaKKe 3a CYeT pery/nposa-
Hisl COCTOSTHHEM YBJaXKHeHHsi Gacceitna.

PaceMoTpuM H3MEHEHHE CTOKAa MOA BAHAHHEM H3MCHEHHS YBJAaK-

- HeHus peuroro Gacceiima (puc. 19). Ilpu yBaamuenuu peunoro Gac-
- ceftna, papaom 100 MM, H MAaKCHMAa/JLHOH CKOPOCTH HCHapeHHs

100 My mpr a==0,1 yseanuyenue ysnaxcHenus Ha 50 MM npuBeger
K YBEJHYEHHIO CTOKA Ha 38 MM, a NpH YBEJIHYCHHH YBJaXKHEHHSA HA
100 MM nmpeanonaraemoe yBeauueHue ctoka coctaBut 83 mm. CTok e

NPH MakCHMAaJbHOH ckopoctH Hemapenus E, = 100 mm n A = 100 MM

cocraBaser 31 M.

CaenoBare/ibHO, yBeqHuYeHHe yBJaxHeHus Gacceilna B 1,5—2 pasa
NPH ero J0CTaTOYHO BLICOKOM Ha4dajJbHOM 3HaueHHH, paBHOM 100 MM,
JAOJUKHO TPHBECTH K BO3PACTAHHIO CTOKA COOTBETCTBEHHO B 2,2 H
B 3,7 pasa. [lng a=0,3 npu paccMoTpeHHO! BhilIe HCXOAHOH HHGOP-
MalliH  yBeJH4YeHHe obmero ypnaxuenus B 1,5—2 pasa npuseger
COOTBETCTBEHHO K BO3pacTanuio croka Ha 40 p 85 mm, 1. €. B 2,3
i B 3,8 pasa,

YMeHbIUIEHHe CTOKA MOMKET OBITh AOCTHIHYTO 38 CHET YMEHbIUEHHA
BOJOHACHILIEHHOCTH GacceiiHa.

Ha puc. 20 nokasanst rpaduky yOLUIH CTOKE B 3aBHCHMOCTH OT
COKpauleHus Hojaun BOoAbl Ha Oacceitn. IIpn yBJIAXKHEHHH, pPaBHOM
200 MM, H MakcpmaabHO cymme Henapenus 100 MM mas a=0,3 u
a=0,1 npn yMmeublueHnu yBaaxkHeHHs wa 100 MM COOTBETCTBEHHO
CTOK yMmenbiaercs Ha 89 u 83 mm. Ilo cpasHeHHIO ¢ HaYaJAbLHBIMHK
3HAUEHNAMH CTOKa, paBHBIMH 132 u 113 MM, 3HaueHHS] CTOKA CTAHYT
coorBeTcTBEHHO paBHbIMH 43 u 30 mM. CaefoBaTeNnbHO, CTOK YMEHb-
maercs coorsercrsento B 3,1 u 3,8 pasa. [lpu yBraxueuud BOO-
c6opa, pasuom 100 MM, H YKa3aHHBIX BHIMIE 3HAUCHHAX TMapaMeTpOB
yMensuienue ysiraxcuenus Ha 60 MM npuUBeaeT COOTBETCTBEHHO
K yMmenblienuo croka wa 34 mm (npy ¢=0,3 u ua 26 mm (npm
0==0,1). Or mavaJbHbBIX 3HAYCHHH CTOKA, PABHBEIX COOTBETCTBEHHO

46 vy u 31 MM, ymenbuienue ctoka cocrasut 73,9 n 83,8 9. Takum

06pasoM, ynpapisTh PEXKHMOM CTOKAZ MOMKHO KaK HCKYCCTBEHHBIM
yBeanyenueMm (YMEHbIIEHHEM) MAaKCHMAJbHON CYMMbl HCIapeHns, TaK
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Puc. 18. YBeanyenue croxa

ayum AY npu cHuKeHHi napa-
40 / metpa E, Ha AE,.
: // E200 M
0 ‘
3 ,’ E =100
20 ,,/ iy
L -—— a=01
1 J
0 T4 -80 ~120 AE, MM

: 1 L. 1 I
2 4 & & 100 120 140 AA Mit

Pyic. 19. Veeanyenne croka AY B 3aBHCHMOCTH OT yBEAHYeHHs yBaaxie-
uus Oaccefiia AA npH pasanuHbIX SHauenHsx A,

AA Ma =160 -120 -80 -40 0
T T T T

Pyue. 20. Ysenbuenye cro-
ka AY B 3aBHCHMOCTH OT

YMEHbIIEHHA  YBJAAKHEHHA PR
Gaccefina AA npn  Ey= s o5
=100 M.

u  yBequuenueMm (ymeublieHueMm) obuiero ysiaxHeHus Gacceitna.
Oanaxko ynpapJenue YKAa3aHHBIMH BO3ACHCTBHAMH B TY WIH APYrylo
CTOPOMY (HANpUMEp, B CTOPOHY HX 3aBHIUEHHS WM 3aHHXKEHHA IO
CPaBHEHHIO C HOPMON) NOMHMO CTOKA H HCIAPCHHSHA, CCTECTBEHHO,
CKA3LIBACTCH HA SHAYEHHAX OCTAJbHLIX 3JeMEHTOB Oajiauca.

Bosee KOHKPETHO H3MEHCHHE COCTABASIOUINX BOAHOro Ganaxca
10/, BAHAHHEM HCKYCCTBEHHBIX BO3/eHCTBHIT (ynpaBieHue, Hanpumep,
KOJIHYECTBOM BBIMAAAIOUHX OCAAKOB) pAaccMOTPHM Ha mpumepe p. [To-
aomern y g Hsopey 3a asrycr 1953 r. [launble 10 3jeMeHTaM
Oajzianca NpH OTCYTCTBHH HCKYCCTBEHHBIX BO3ACHCTBHI 3a 3TOT MECAL
npuBejenst B tabi. 37. TlpeAnonokuM, 4T0 HCKYCCTBEHHO YBEJIHUYHJIM

Tabauua 37

Aaementnl Boaxoro Gasaunca p. Mosomern y a. Jisopeu a0 # nocae
NPOBEACHHS MCKYCCTBEHHBIX BO3AeicTeuit. Asrycr, 1953 r,

AS AS ¥ ¥ ¥ £ E, E i /

a r n a a r

Buino 160 (—=3,0( 11,1 |—=7,9(61,8|12 | 6,0 (35,3(44,2( 1,9 |65,9] 0
Crano 192 0 |[15,0|—5,0(62,5|14,2| 6,0 (35,3|64,0] 4,0 [94,2| 5,0

ocaakn na 20 %; takum oGpa3om, cymma ocagkoB Oyger we 160 mm,
a 192 mm. HMsmenenue 3anacos BOAM Ha MOBEPXHOCTH BogocGopa
- (B 03epax M B pycJOBOWH CeTH) COCTABHT He —3 MM, a Hyab. HMcnape-
HHE BJarn 3ajepKaHHbIX OCAJKOB C NMOBEPXHOCTH PACTEHHI H MOYBHI
(13 NOBEPXHOCTHON 30HBI) coriacHo rpaduky Ey=[(P) B nepsom
- NPHOAHIKEHHH He H3MEHUTCH M OCTAHEeTCst mpexKHuM (35,3 Mm).
ITonaras mapamerp o HeHaMeHHbLIM u paBHbiM 0,64, paccmoTpum
~ H3MGHCHMSI 3HAYEHHIl 9J1eMEHTOB O(ajlaHca, BBI3BAHHLIX YKA3aHHBIM
BosfelicrBueM, Buavase onpejesiuM CTOK B TNOBEPXHOCTHOM 30HE H
IpocauuBaHHe BOALI B 30HY a%palliH K3 pELICHHS CHCTEMbl ABYX
YPaBHEHHIT ¢ ABYMA HEH3BECTHBLIMH:

B Y NSy — E e b
{ (8.28)

Yol(P — 1 — AS;) = 0,64.

3arem paccunraem ucnmapenne c Gacceitna no dopmyae (8.10),
- [osiaras B NepBoM NPHONHIKEHHH, YTO MOYBEHHO-TPYHTOBEIH CTOK CO-
crasasier 15 mm. 3uauenus ocrajbHbIX djemenToB (opmyast (8.10),
a4 HMeHHO M3MEHEHHE 3amacos BOJAbL B 03epax M pYCJIOBOIl CeTH,
la,.'n 30HE a9palHu M B 30HE HACHIUICHHS, OUEHHBAEM C HCHOJL30BAHHEM
- rpaduKOB CBSI3H MEKAY OTACAbLHLIMHA 3J7eMenTaMyu Gajanca, moCTpoeH-
HBIMH  TI0  JgaHHbiM  HaOJIONCHUIT 3a npowlbie roAsl (Hampumep,
Yo=[(AS:), ASa=[(P, Y) u nap.). Onpepensiem mnapamerp E,;
eTojloM MoAbOpa peliaeM ypaBHeHHe O6ajsaHca 30HBI HACHIEHHS
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OTHOCHTE/IBHO ABYX 9JE€MEHTOB: NPOCAYHBAHMS BJArH H3 30HbI aspa-
(IiY B 30HY HACBHIIEHHA H HCNAPeHHs BJarn H3 30HLI HACHLIUIEHHA
B 30HY aspauun. Pe3yabTarhl BHIMOJHEHHBIX HCCJEJOBAHHI NpeACTaB-
JeHbl B Taba. 37. :

Taxum 006pa3oM, HCKYCCTBCHHOE YBeJIHYCHHE CYMMEI OC4JZKOB
B Gacceiine p. IToaomern na 32 mm, 1. e. Ha 20 %, B asrycre 1953 r.
MOIVIO NPHBECTH K 3aMETHOMY H3MEHEHHIO OCTAJbHBIX 3JICMEHTOB
BoaHoro Gananca, Crox mor Ownl Bospactu sa 3,6 %, ucnapenune —
na 22 %. CyumecrBerHOo B03poc Gbl BOAOOOMEH MOBEPXHOCTHON 30HBI
C 30HOIT a9paluy U 30HLI A9PallHH ¢ 30HOH HACHLILICHHS.

SAKJIIIOYEHHE

IlpoGrema uayuennusi KpyroBopora BOAW B NPHPOAE, B MACTHOCTH,

B €ro HaYaJbHOM 3BCHE — PEUHOM OacceiiHe ABJACTCH OAHON H3 BaK-
~ HEHUINX COBPEMEHHBIX NMPOGACM.
. B nactosileil paGote ocBelIeHB! OCHOBHBIC 3TaNbi PA3BATHA npei-
CTABJACHUA O KPYroBOPOTE BOAB B PeuHbIX Oaccefinax, paccMOTpPeHbl
- TEOPETHYCCKHE AaCNeKThl BOAHOOANAHCOBHIX HCCJEA0Balnil, 0606IEeH
- ONBIT COCTABJICHHS ONEPATHBHBIX BOAHBIX 6aJaHCOB peunbx Oacceif-

Hop CCCP, naxkoniennslii 3a nerexwue 10—15 aer.
' B Monorpaduu nokasano, uto sBACHHE KPYroBopoTa BOAM B npu-
POZie H, B HACTHOCTH, B pe4HLIX Gacceifnax HHTEPECOBAJIO YeJOBEYECTBO
eute B rayGokoit apesnoctn. Oawako anmb B konume XIX — navase
XX B. H3yuenHe KPYroBOpOTa BOAB B HpHpOAe GHIO NOCTABICHO HA
HAYUHYIO OCHOBY. DoJbINOH BKJAaA B pasBuTHE YKASaHHOTO BHAA
- HCCJEA0BAHHIT BHECH OTEUECTBEHHbIE VUEHbIE,
XapakTeproil 0coGEHHOCTBIO COBPEMEHHOr0 39Tamna Hecjiea0oBaHuil
JABJSIETCS TI€PEX0J]] OT OUeHKH BoaHoro Gajsanca peunoro Gaccefina
34 CpeAHuit MHOrOJeTHHil rOAOBOM NEPHOA BpPEMEHH K ONpeNEICHHIO
BOAHOGAIAHCOBLIX  COOTHOWICHHIT ISl PeaJbHEIX OTPEe3KOB BpEMEeHH
(ceso, mecsl, /eKajga, CYTKH) C yYeTOM H3MEHEHHIl BJAT03aNacos
B GacceiinaX. 910 06CTOATEJBCTBO NOTPEGOBAIO WIHPOKOH NOCTAHOBKH
- IKCNCPHMCHTA/ILHBIX M METOAHYECKHX HCCJICNOBAHHi, CBA3AHHBIX
- C OUGHKOJi OTJAGJBHLIX 3JEMCHTOB Gananca 3a KOPOTKHE HHTEDPBAJbI

BpEMeHH. YKasaHHble HCCACNOBAHHS CTHMYJANPOBAAH MPOH3BOACTBO
paGor B 06J1CTH OUEHKH TOYHOCTH OTACABLHBIX 9J1EMEHTOB H HAICHK-
HOCTH pAcyeToB BOAHBIX 6aaHCOB peuHbIX GaccefiHOB 3a KOPOTKHE
HuTepBabl BpeMend. OAHOBPEMEHHO NPAKTHKOI BHUABHIAIOTCA 3afaun
10 OLeHKe BOAHBLIX GaNaHCOB He TOJLKO OTAEJAbHHIX peunblx Gacceli-
HOB, HO H KPYNHBIX PErHOHOB, BKJIIOYAIOMWHX B ce0si HECKONLKO PeUHBIX
- Gacceilnos, GopMHpYOIIIX CTOK HA paBHUHE N B FOPHBIX YCJIOBHSAX.
Metoanueckue Bonpockl, cBA3aHHbIE ¢ OUCHKON BOAHBIX GanaHcoB peu-
HBIX GacceiiHoB B pasimuubiX (GH3HKO-reorpadnyeckny VCJIOBHAX Kak
B €CTECTBCHHOM COCTOAHHH, TAK H H3MEHEHHBIX ACHTEJIBHOCTBHIO UeJ0-
- BEKa, BKJIIOYAs H METOAb ONEHKH TOUHOCTH OKOHYATCJALHBIX Pe3Y/ib-
- TaToB, PACCMOTPEHLI HA CTPAHHIAX 3TOH KHHUIH.

' B nacrosmee Bpems Hamernaach TeHACHINA AndepeniupoBan-
HOTO  MOAXOAA K HMCCACJOBAHHSM MNPOLECCOB  TEMJOBAATONEPEHOCA
MEJly BEDTHKANLHBIMH 30HAMH TOYBEHHO-TPYHTOBOM TOJILH PEYHOro
Gacceilna: NMOBEPXHOCTHON, aspaumuu, HAcHIleHNs. DTo NO3BOAHET




OGBCAHHNTL YCHJIHS THAPOJOrOB, METEOpPOJIOroB, MOYBOBEAOB H THJA-
POreoJioros B pelUeHHH 3a4ad, CBSAHHBIX € Npeo6pasoBaHHeM BOJ-
HOro GajaHca, HafeHKHO OUCHHTL OOBEMbI NPOCAYHBAHHSA BJAATH B 30HY
A9paliK H NHTAHHS NOA3EMHBLIX BOJ,

Jaapueiiiiee pasputiHe BOAHOOANAHCOBBIX HCCACAOBAHAN MONMHO
HATH nO MYTH COBEPIUEHCTBOBAHHS TEOPHH MPOIECCOB CTOKA, ucnape-
HUsl, HHQHABTPALKH, MOA3EMHOro BoAoOOMeHa B peunblX Gacceinax
H CO3MAHHS HA €e OCHOBE MAaTeMaTHYCCKHX MOJeJell Mpolueccos ped-
Horo croka. Jlast atoro TpeGyercs pacuwippenHe H yrayOJeHHe IKcre-
PHMEHTA/IbHBIX BOAHOGANAHCOBBIX HCCJAEMOBAHHMN, a TaKKe WIHPOKOe
HCHOJIL30BaHHE COBPEMEHHBIX AHCTAHIHOHHBIX METOJOB ONpEeAeJeHust
OCPE/IHEHHBIX TO MJIOWLAAK JeMEHTOB Oananca. SlBassch mMaremarH-
YECKHM BBIPAXKEHHEM 3aKOHA COXPAHCHHs MATEPHH B NPHPOJAE, METOX
BoaHOro OajaHca NPHMEHHTENbHO K peuHomy Gacceiiny — OCHOBHOM
HHCTPYMEHT H3YHYEHHS THAPOJOTHYECKHX fBJEHHH H TNpOIECcCOoB.
Boabline BO3MOMKHOCTH B HCIOJB3OBAHHH 9TOr0 HHCTPYMEHTA OTKpHI-
BaCT BHEAPCHHE JHHON CHCTEMBI rOCYAAPCTBEHHOrO yueéTa BCEX BHIOB
BOJI H MX HCMOJIL30BAHHS B HAPOAHOM X03AfCTBE.

Coeaunenne (H3HuecKH OOGOCHOBAHHBIX BOAHOOANAHCOBHIX MOJe-
Jielf, CBAI3LIBAIONIHX B E€AHHOE MLeJ0e THAPOJOTHUECKHE SBJICHHA H
METeoposorHuecKkue (PakTopsl, €O CTpatTerHeil pasBHTHA OTAGNbHBIX
PErHOHOB W JAHHBIMH €JHHON CHCTEMBI TOCYJapCTBEHHOrO yuera BOA
(MOBEPXHOCTHBIX M MOA3EMHBIX) H HX HCNOJL30BAHHUA COCTABJAACT
OCHOBY AJisi Pa3pabOTKH TEOPHH YNPaBJACHHA MNpONECCaMH CTOKa H
HCnapenusi B peunbix OGacceifnax. Psag moaxonos K paspaborke 9Toi
TEOPHH HA OCHOBAHHH MHCIOJb30BaHHs YpaBHeHHsi BOAHOro Gananca
PACCMOTPEH aBTOPAMH B KOHIE AAaHHON MoHOrpaduu.
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