. A.LLluknomaHoB

-

uToru
npobnembl
nepcneKTMBbI

['mapomereounsnar 1988



. A.lLlnknomaHoB

UccnepoBaHue
BOAHbIX

pecypcoB
CyLUK:

UTOrY
npobnembl
nepcneKTuBbI

o

JIEHUHTPAJT TUIIPOMETEOU3IAT 1988



YAK 556.5
PeuenseHT: a-p reorp. Hayk, npog. A. A. Cokonos

0606ueHbl pe3ynbTaTbl UCCEAOBaH WM, BbINONHeHHBIX B CCCP no npobnemMe oueHKw
BOAHbLIX PECYPCOB, UX KONebaHwin BO BpeMeHw u NO TeppuTOpuM, U3MEHEHWH Noa Bnwu-
AHWEM XO3AWUCTBEHHON AeATenbHOCTW. MpuBeaeHbl xapaKTepucTUKKU BCTECTBEHHbIX BOA-
HbIX PECYPCOB OCHOBHLIX pEYHbIX 6acCeiHOoB, COIO3HbLIX PEcTyBNuK M IKOHOMIMECKUX
panonoB CCCP, aHanu3supyeTCA AvHamMuKa roa0BOro CTOKa peK Mo BAWAHWEM XO3AWCT-
BEHHOW AEeATeNbHOCTH B ux BaccenHax; paccMmaTpuBaeTcA npobrnema ypoBHA Kacnwiicko-
ro mopA. OCBeLaoTCA BONPOCkl AMHaMWKK BOAONOTpeSneHwn, BOAHbBIX PECYPCOB v BO-
pOO6GEeCNedeHHOCT U B rnobansHOM MacluTabe NO NPUP OAHO-3KOHOM MMECK UM per UOHam u
KOHTUHEHTaM mupa 3a 1900—2000 rr. Bonbwoe BHuMaHue yaeneHo npobnemMe B3awmo-
AeACTBUR BOAHLIX PECYPCOB ¥ KiumarTa.

PaccuuTala Ha HayuHbiX PAGOTHUKOB M CNEUNENACTOB B O6MaCTy rMAPONIOrun v BOA-
HOro XO3ANCTBa, OXPaHbl BOAHbIX PECYPCOB.

1. A. Shiklomanov. Investigations of LLand Water Resources: Results, Problems and Pros-
pects. The research results on the problem of water resources evaluation, their space-time
variations and water resources changes under the effects of man's activity for the USSR
have been generalized. The characteristics of natural water resources of the main river ba-
sins, of Union Republics and of economic areas of the USSR are given; annual river runoff
dynamics under the effects of man’s activity in river basins is analysed; the water leve! pro-
blem in the Caspian Sea is discussed. The problems of the dynamics of water consumption,
water resources and water availability in the global scale according to physiographic and
economic regions and continents for 1900—2000 are described.

The book is intended for scientists and specialists in hydrology, water management and
water resources conservation.

1805040700- 098

069 (02) -88
© uapomereousaar,
ISBN 5-286—00247—1 1988 r.

‘KB-16-12-1988



NPEAUCNOBUE

Ewe B Hauane TeKyLwlero CTONETWA, HAa NEPBbIX 3Tanax pasBUTUA TUAPONOrwMecKOn
Hay KN OCHOEHbIE UCCNEAOBAHUA FMAPONOroB 6biny NOCBALLEHb) BONPOCAM OUEHKW BOA-
HbIX pecypcoB. B HacToRwee BpemMA, KOrAa ponb BOAHbLIX PECYPCOB B Pa3BUTUM IKOHO-
MUKW ¥ BOOGLLE B XXMU3HKU 4eNOBEYECKOro OBULECTBa HEM3IMepuMO BO3pOCNa, HapeKHan
KONWMECTBEHHAA OUEHKa ux NpuobBperaeT ocob0 BaxkHoe 3Hauenue. Ocoboe MecTO 3aHu-
MaeT KONWIeCTBEHHAA OLEH KA # pacyeTsl rOAOBOro CTOKa peK, ero koneGaHwit BO Bpeme-
HU ¥ NO TEPPUTOpuK. DTO OBYCNOBNEHO TeM, 4TO CpPeAHErOA0BOM CTOK, KOTOPbIN COBCT-
BEHHO ¥ COCTaBNAET e)kerOAHO BOIOGHOBNAEMbIe BOAHLIE PECYPChl, NPAKTMECKW NOBCIO-
Ay obecneuMBaeT OCHOBHOW O6beM BOAONOTPEBNEHUA Ha XO3AKCTBEHHbIE HY)XKAb! W FNaB-
HbIM OBpa3OM OnpeaenAeT CTeneHb BOAOOBECNEY EHHOCTU TOTO MNKU MHOT O per uoHa.

COBpEMEHHBIE UCCNEAOBAHUA BOAHLIX PECYPCOB, OCOBEHHO B 4aCTu NPOrHO3WPOBAHUA
BOAHLIX PECYPCOB u BOAOO6ecNeyeHROCT U Ha ByayLuiee, TeCHenW MM O6pa3om CBR3AHLI C
npo6nemMamu AOCTOAHHO YBENWYMBAIOLLErOCA BNUARHUA XO3RWUCTBEHHON AEATENLHOCTY Ha
CTOK peK, Ha rNoBanbHbIM KNUMaT u BNarooboporT.

AnA Hawe cTpaHbl u3yueHue KonebaHwi BOAHOCTM peK U WX @HTPONOreHHbIX W3Me-
HeHul umeeT GONbLWOE 3HaYeHUE He TOMbKO ANA OLUEHKW BOAOOGECNEYEHHOCTU TeX wnu
UHbIX BACCENHOB W PEruoOHOB, HO W ANA peLeHUA NPO6NeM BaKHENLLNX BHYTPEHHUX BO-
noemoB (YepHoro, Kacnuitckoro, A30BCKOro u Apansckoro mapei, osep banxaw v Uc-
cbik-Kynb), ruaponormeckuin pexxuM KOTOpbiX B8O MHOIOM 33BMCHUT OT BOAHOCTW BNa-
A30LWKUX B HUX peK. KonmiecTBeHHbIE XapaKTEePUCT uku BOACOGECTIEYeHHOCTH U BOAHbIX
pecypcoB 6yAayLlero ABNAIOTCA OCHOBOW ANA pa3paboTKu MepONPUATUA NO pery nuposa-
HWIO ¥ peruocHanLHOMY nepepacnpefeneH o Pe4Horo CToOKa, NO yNPasnesuio BOAHbIM pe-
KUMOM BHY TpEHHWX BOAOEMOB.

3a nocneanue 10— 15 net B Hawwet cTpaHe AOCTUrHY T 3HaYUTENbHbBIW NPOrpece 8 Ulyye
HWW BOAHBLIX PECYPCOB CYLUM: NOAYueHbl HAARKHbIE KONWYECTBEHHbLIE XapaKTepucTukm
BO306HOBNAEMbIX BOAHBLIX PECYPCOB NO OCHOBHLIM pEYHbIM BaccedHam, O6GNacTAM, pec-
ny6nukam » akonomuueckum painonam CCCP, seayTCR paspaboTku no c6opy, o6pa6or-
Ke ¥ 0606WeHWO ONepaTUBHLIX AaHHbLIX B pAMKAaxX aBTOMaTHU3UPOBAHHON UH(DOPMaLLUOH-
HOM cucTembl FOCYAapcTBEHHOrO BOAHOrO KaAacTpa, AaHbl APOTrHO3bl aHTPONOTEHHbIX
V3MeHeH Uit roa0BOro cToKa rnaBHbix pek CCCP v npuToKa BO BHYyTpeHHue mopAa. Mpo-
n3gegeHbl KanuTanbHbie 0606LWEHUA NO BOAHBIM pecypcaMm W BOAHOMY BanaHcy KOHTw-
HeHToB 3emnu, N0 AuHAMUKE BOAONOTPEGNeHWA W BOAOOGECNEYEHHOCT U NPUPOAHO-3IKO-
HOMUYECKWUX per uoHOB mMupa. [INA OueHKu BOAHLIX pecypcos GyAywero 0CoO6eHHO Bax-
HOE 3HaueHWe MUMEIOT NOMYYeHHbIE B CaMble NOCNEAHWE FOAbl NPOTrHO3LI aHTPOMOTEHHbIX
N3MEHEHWA rnoGanLHoro u peruoHanbHOro KNWMaTa v AaHHble NO BO3MOXXHOMY BO3-
AEUCTBUIO KNUMATMHECKUX M3MEHEHUA Ha BOAHbLIE PECYPChl U FUAPONOTUHECK Uit peXKum
PeyHbIX BOAOCHGOPOS.

B npeanaraemo® uuTaTento KHure B caTO# (hopMe NpeacTaBfeH bl OCHOBHbLIE pe3y fb-
TaTbl MCCNeaOBAHWA NO BCEM NEPeuMUCNeHHbIM BbILIE aCNeKTaM M3y4eH A BOAHLIX pecyp-
COB, AaH HayuHbIX AHANU3 NONY4YeHHbIX BbIBOAOB, HaMeueHbl NEPCNeKTUBLI AaNbHe’LnX
vccnegoBaHut. BONpOCHI M3yueHWA BOAHAIX PECYPCOB pacCMaTPUBAIOTCA B UCTOpuMeC-
KOM nnaHe, 0AHAaKO rnagHoe BHUMaHwe yaeneHO COBPEMEHHOMY COCTOAHMIO Npo6nemsl;
8HaNu3y NTOroe, NONYYeHHbIX B CaMble NOCNEeAH ve roAabl.

B moHOrpachuu ucnonbayetcA oTevecTeeHHan u 3apybexHan NuTepaTypa, HO B OCHOB-
HOM KHura 6a3upyeTCA Ha pe3ynbTatax uccneaosaHuit FocyaapcTBeHHOro rugponorwiece
KOro uHcrutyta,



Mfnaesa 1

METOAb! OLEHKW BOAIHbLIX PECYPCOB
U PA3BUTUE TMAPONOrUMECKOM CETH

B HawanbHbI MEPUOA Pa3BUTUA TMAPOSOrMK NPU KPaitH e HeAOCTATOYHOC
TW TMARPOAOTUYECKNX HaBNIoOAEeHW A M 3HaUMTeNbLHO Gonee NONHOM MeTeoposo-
rU4eCKON M3Y4eHHOCTU OCHOBHOE BHUMAaHMWE NpPU OueHiKe BOAOHOCHOCTH peK
YAENANOCL BO3MOXHOCTW PacyeTa rofoBOro CTOKa no MeTeoponorMyeckum
thakTopam. MeToanuecKoi OCHOBOI TaKOro PacueTa ABUSIOCH NpocTedLuee ypa-
BHEHWe CPeAHEero 3a MHOrOSIeTHWIA Nepuoa BOAHOTo BanaHca KpyMHOro pey-
Horo 6ecceliHa, Brnepsbie ChopMyNUPOBaHHOE ellie B KOHLE NpOoLUSIoro BeKa B
pabotax A. W. Boeiikosa /27/ n A. Menka /114/,

Y=P-E, 1

rae Y —roposoit cTok; P — roagosbie ocanku; E — roposoe ncnapeHue.

V3 ypaBHEHWR cneayeT, YTo ANA peuHbix 6acceitHos, He UMeloLMX BOAOOG-
MeHa ¢ cacaeHMMM BaccetiHaMu U APEHUPYIOLWMX BCe KATEropuu NMoA3EMHbIX
BOA, HOPMA CTOKA ONPeAeNnAeTCA TONbKO KNMMaTMYeCKUMU thakTopamu — oca-

AKamu 1 ucnapenvem. Bee ocTanbHbie ocoBenHocT Boaocbopa — mopdono-
WA, pacTUTENbHOCTb, XapaKTep rPyHTOB U NMOYB U T. M. — OTPAXAKTCA Ha HOp-

Me CTOKa Yepe3 OCaAKMW U UcTiapeHue.

Y Ka3aHHaR KOHUENUMA, BbITEKAIOWanA M3 ypaBHeHUA BoAHOro Banawca (1),
elwe B Havane XX B. peann3oBbiBanach NOCPEACTBOM Pa3paboTKu npakTudec-
KWX METOAO0B pacueTa CPeAHEeroA0BOro CTOKA HEM3yueHHbIX B FMAPOMETPMYEC-
KOM OTHOLUEHUN peuHbiX BacCeitHOB Mo CreayowuM TPeM OCHOBHbLIM Hanpae-
NeHUAM:

— nyTeM OTLICKaHWA 3aBUCUMOCTEA CTOKA QT OCaAKOB U APYrHUX MeTeopo-
norvueckux haKTopos;

— MyTemM pacyeTa CTOKa Mo HOpme 0CaAKOB U MCMAPeHUA HEMoCPeACTBeHHO
no ypasHenuo (1) ;

— NyTemM KapTMROBaHWA HOPMbI CTOKA U OTPeAEeneHuA ee ¢ UCTIONb30BAHU-
€M NpPUeMoB reorpachyeckoi MHTEPNONALUN.

Mo nepBoMy HanpasfieHWIO Aenanuch MoMbITKW YCTaHOBUTL CBA3WU CTOKa
TOMLKO OT QCaaKOB, NpUYEM TepBOHAaYaNbHO B BUAE MMHEAHBIX 3aBUCUMOC-
Tell; TaKosbi, Hanpumep, ypasHenua A. Menka /114/,B.Yne/128/, T'. Kenne
pa /105/, oTHocAwMecA K KoHuy XIX — navany XX B., a TaKkxke (opmy bt
MHOrUX ApPYryux agTOpPOB, NofyyeHHbie B nocneaytowme roabi. 0OaHako nuH eis-
Hbie 3aBUCMMOCTW HE HALWAIN LWMPOKOro NMpMMeHeHUA Ha NpakTUKe, NOCKOoMb-
KY OHU HE OTPaKanu ¢M3uuecKWX npPoueccos B3aMMOAEBHCTBUR OC3AKOB U
CTOKa U UMesfin B OCHOBHOM 4UCTO flOKanbHoe 3HaueHWe TOMbKO AMNA onpepe-
NEHHOro AuanasoHa U3MeHeHWR OCaAKOB (Hanpumep, AR CeBEPHbIX, U3bpi-
TOYHO YBNAKHEHHbIX PaoHOB, rAe UCTapeHne HeBENUKO U Mano UiMeHAercA
oT ropa K roay) .



Ewe B8 camoM Hauane XX 8. HemeykWii yuerbini P. Dipenbep /TT97 u nisect-
HbI PYCCKMWit ruapometeoposnior 3. M. Onsaexon /64/, paccmaTpusan s3au-
MOCBA3N MEXAY 3NeMeHTamMu BOAHOro HanaHca B pasnuuHbIX pM3NKo-reorpa-
chMuecKnX ycrioBUAX, yCTAHOBUAK, YTO B obulem BMae 3aBUCMMOCTb CTOKA OT
O0CafAKOB MUMEET HeNMHEWHbI XapakTep. MiccneposBaHuA yKasaHHbIX aBTOROB
MMeNN MHOTOYUCSIEHHBIX NOCAEeAOBaTesNen B Pa3fiMUHbIX CTPaHAX, NPea ioXxUB-
WYX B TOM UAU MHOM BUAE 3aBUCUMOCTH CTOKA OT OCaAKOB, AednunTa Bax-
HOCTM MM TemnepaTypbi Bosdyxa (8 CCCP, Hanpumep, M. A. BenukaHos u
4. N. Coxkonosckuin, C. H. Kpuukuii u M, . Menkens, B. B. MonAkos u ap.) .
3™ dopmynsl Taroke UMenu BecbMa or paHUYEHHOE NpUMeHeHre, NOCKOoNLKY
He OTBE4asu B rosHow mepe dM3MyeCKUM MPEACTaBfIeHWAM O B3aUMOCBA3N
MeXAy 3f1eMeHTaMu BoAHOro 6anaHca Bo BCeM AMANAasoHe UX U3MEHEMUN U He
o6GecneynBany NOCTAaTOYHYIO HAAEKHOCTb pacyeToB CToKa, 0co6eHHO B 30HAX
HEAOCTaTOYHOT O YBAAKHEHUA.

CneayeT 0TMETUTL, YTO PA3HOTO POAA SIMHEWHbIE U HeNUHEeNHbIe 3aBUCUMOC-
TW CTOKAa OT OCaAKOB WM APYrux MeTeoponorv4eckux akKTopoB HaxoAnnu
npakTMYeckoe NMpUMeHeHMe ANA OUEHKW BOAHbIX pecypcos ao 30-40-x ro-
aoB XX 8. B nocneayowme aeCATUNETUA OHU Y>KE UMeNM BCNOMOraTenbHog
3HayeHMe U NMPUMEHANAUCH Yalle BCEro NUlb ANA YASIMHeHWA PAAOB M BOCCTaY
HOBMEHMA MPONYCKOB B HaGNIOAEHUAX 33 peuHbIM cTokom. OaHaKo B nocnea-
Hue 10—20 meT NpaKTUYeCKanR 3HAYUMOCTb YKAa3aHHbIX 3aBUCUMOCTEN pe3kq
BO3pOCNA — OHU CTanW LWMPOKO UCTIONL30BATHCA AfIA BOCCTAHOBAEHWUA ecTecT-
BEHHbIX XaPaKTePUCTUK CTOKA PeuHbIX BOAOCOOPOB, MOABEPMEHHbIX UHTeH+
CUBHOIA XO3RWCTBEHHOM AeATensHocTU /85/.

[na pacueta BOAHbIX PeCypCOB HEMQCPeACTBEHHO MO ypPaBHEHWUo BOAHOM O
6anaHca (1) TpeGosanoch npexae Bcero Pa3paboTaTh HAAEKHYO METOAWUKY
onpeaeneHUA HOPMbI CyMMapHOro ucnapeHua. Bnepsbie Hanbonee dyHaameH:
TanbHoOe pelseHne 3Toro Bonpoca Gsino HainaeHo P. WpeiGepom n 3. M. Onb+
AeKornom.

MpumeHnTenbHO K pacueTy ucnapeHuna E cdopmyna P. WpeinGepa umeet snd

E=pP(1—e X'P}, (2)
a NPUMEeHNUTENbHO K CTOKY Y ee MOXXHO 3anucaTh B BUae
y =pe~ K/P, (3)

rae K =2,303a — makcumansHo B803moxdoe ucnapeuue. MNapametp a anAa
BEPXO0BbLEB PeK U ANA pPaBHUH npuHumaetch, no P. Wpeitbepy, pasHbim 200~
350 MmM; anA cpenHero TeveHnA pexu — 350—500 mm. Takum oBpasom, 3Ha+
ueHue K koneénetca ot 460 po 1500 mm.

Hanbonee TwaTtensHoe uccneaoBaHne 0 B3SUMOCBA3N KAUMATUYECKUX Xat
pakTepucTUK (OCaAKOB M UCMIAPEHWA) U XapaKTePUCTUKU BOAHLIX pecyp
COB — PEeYHOro CToKa, He NoTepABLUee CBOero 3HaueHWA A0 HacToAlWero Bpe
MeHu, nposegedo 3. M. Onbaexonom. [lna pacueta ucnapeHUR U roaosoréd
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CTOKa UM NPeANoXKeHb! LUMPOKO U3BecTHbIe hopMyfbi:

= Epth(P/Ey), (4)
Y =P — Eoth{P/E,), (5)

rae Eg — MaKcuMasnsHO BO3MOXKHOE MUCTapeHue MpU yBRaXkHEHHOM COCTOR-
HUM MU ucnapremMocTb nousbl. Mo Onbaexony, dopmyner (4} u (5} npume-
HARIOTCA OTAENbHO ANA 3UMHEro U NEeTHero NoAyroavA, npu 3tom Eo ouexmnea-
€TCA Mo 3MNUPNYECKUM 33BUCUMOCTAM OT CPEAHEr 0 HeAOCTaTKa HaCbIWeHna
B NETHWX W 3UMHMIt neproasl. Popmynbl Onbaekona B Te4eHWE MHOTUX A €CA-
TMNETUH YCMELWHO TIPUMEHANNUCL B PA3NUYHBIX CTPAHAX, OCTABAACL MPaKTUMEC:
Ku 6e3 namerennit. B 50-x roaax oHW HawnK aanbHeliwee pazsuTve B paboTte
u3BecTHOro coseTckoro Knumatonora M. W, Byabiko /13/, koTopbiit anA
OLEHKMW WCNAPAEMOCTY NPEASIOKUA UCNOSb30BaTh OTHOLUEHWE PaANALMOHHOTO
fanaHca yBRa)kHeHHO nosepxHocT Ry K yaensHoit Tensnote ucnapeHuA L

Eo = R‘)/L, (6)

BrepBbie YBA3AB YPAaBHEHUA BOAHOro U Tennosoro 6anaHcos.

Takum o6pasom, no Onsaexkorny—bByabiKo, 3aBUCUMOCTb CpeAHEr O MHOT O-
NEeTHero 3HaueHWA BOAHbLIX Pecypcos Nt06Oro peruoHa 8 3aBUCUMOCTU OT OC-
HOBHbIX KIIMMATOSIOrMYeCKUX napameTposB MoxeT GbiTb NpeacTaBsieHa B Crie-
AyIOWeEM BUae:

L Ro
nwnu
=15 MRy ‘

rae a — koadduumnent ctoka; Ro/(LP) — MHAEKC CyXocTu, oH ABAIAETCA Aoc-
TATOYHO HAAGKHOW KOMMIEKCHON XapaKTepMCTUKOW O6Weid yBIaXKHeMHOoCTH
TEPPUTOPUUA U LWIMPOKO TIPUMEHAETCA B Pa3fiuuHoOro poaa obobeHnAx u aa-
BUCUMOCTAX.

Mposepka ypaeHenwnit (7) u (8) Ha npumepe XOPOWO N3YYeHHON B ruapo-
MeTpuueckoM oTHoweHun Esponeiickoit yactn CCCP nokasana /75/, 410 oHm
C AOCTATOYHON TOMHOCTHIO OTPAXKAIOT NPUPOLHYH 30HASIBHYIO 3aKOHOMEPHOCTL
U3MEHEHWUA 3MeMeHTOB BoAHOro BanaHca no tepputopun. B KonnyectaenHom
OTHOLWEHUY XOpOLee coBrnageHe HabnoAeHHbIX 3HAYEHUI CTOKA U paccyp-
TaHHbIX NO ypaBHeHWO0 (7) AOCTUraeTcA, ofHaKo, NMPU BBEAEHWUW MONpaBox
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Ha HeAOYYeT OCAAKOB COBPEMEHHLIMU OCaAKOMEPaMU, YTO elue pa3 noaTeep-
»nAaeT oCTPY HeoBX0AMMOCTbL COBERLUEHCTBOBAHUA COBMECTHLIMU YCUAMA-
MV METEOpOSIOro8 U TMAPONOro8 CYLECTBYIOWMX 0CaAKOMEPOB W METOAOB
naMepeHUA atmocdepHbIX 0CaAKOB U MX YHU(MKALUM HAa MUPOBOW OCAAKO-
MEPHOIN CeTH.

B nocneaytowme roabi AfiR pacyeTa HOPMbI UCTIapPEHUA Bbi K NpeASIoKeHbI
B PasHbIX CTpaHax MHorue apyrue metoabl. B CCCP, nanpumep, ocobeHHo
WMpOKOe MPaKTU4eCKOe MPUMEHEHUE HaWwnn npeanoXedHoie 8 1934 r.
M. C. KysuHbim /52/ rpadmeu 3aBUCUMOCTM UCTIapeHWA (o mecAlam) OT
TeMnepaTypbi BO3AYyXa; MeETOA 0Ka3asncA BecbMa MpPOCTbiM U AOBOSILHO TOY-
HbIM ANR PaROHOB AOCTATOYHOTO U M3BLITOYHOrO YBNAXHEHUR. B Te ke roab!
6bina paspaboraHa meToauka b, B. Monakosa /67/. U3 3apy6exkHbix MeToAGB
pacyeTa UCMAapPeHWA C CyluM cneayeT OTMETUTL NpeanoxeHHbie B 40—50-¢ ro-
abi metoabl X. Menmana /115/, C. TopHsaiita /126/ n N. Topka /127/, koTo-
pble WUPOKO UCMOMb3YIOTCA BO MHOMMX CTPaHaX MUpa U A0 HacToRLUero Bpe-
MEHMU.

B nocneaxne 25—30 ner 8 CCCP pa3paboTaHO MHOro meToAOB onpeaese-
HWUA UCMAPEHWA C MOBEPXHOCTU PeYHsLIX GaccCeHOB, NO3BONAOWMX PaCCUUTbI-
BaTb He TOJIbKO MHOIMONeTHUE XapaKTePUCTUKY, HO U UCTIapeHmne 33 OTAeNLHbIe
roap! M mecaubi. Cpean HUX HanBosnee nasecTHbI MeToast M. U, Byabiko /13/
u . N. 3yberok /43/, A. P, KoHcTaHTuHoBa /48/, A. . Byparosckoro /12/,
B. C. MeseHuesa /57/, B. I'. AugperHosa u B, N. Babkuna /1/; nepssie asd
MeToAa HanGonee WUPOKO UCTIONB3YIOTCA B HALLE CTPaHe U 3a pyBexkom.

Hy»HO 0TMeTUTb, uTo, HaumHan ¢ 40-X rOAOB METOAbI pacyeTa UCNapeHUR
paspabaTbiBalOTCA B OCHOBHOM He ASIA OUeH KW HOPMBI FOA0BOro CTOKA, a ANR
M3y4eHUA AWHAMUKWU WCNAPEHUA W ASIA PacyeToB BOAHOro 6anaHca peyHbiX
6acceifHOB 1 OTAENLHbIX YY3CTKOB CylUM B PasanMuHbiX dnanKo-reorpadunyec:
KUX ycnoBuAx. ITo 06BACHAETCA TeM, YTO pacueTbl HOPMbI CTOKA MO ypaBHe
HWI0 BOAHOro 6anaHca 0Kasasnuch MasoNPUroAHLIMU ANIA aPUAHBLIX PaitoHOB,
rae cTok man u no abconoTHo BenvunHe 6NM30K K NOrPeLsHOCTM onpeaene:
HWA OCAAKOB Y ucCnapeHvA. [InA XOpowo YBAaXHeHHbIX PaioHOR ¢ peaKOH
rMAPOMETPUYECKOW CeTLI0 KNWMaTUYecKue A8HHbIE U B HAacTOALEe BPEMA
BrionHe 3thheKTUBHO MOMyT NPUMEHATBCA ASIA U3YYEHUA NPOCTPaHCTBEHHbIX
U3MEHEHUIt XapaKTEePUCTUK PeYHOro CToKa W ObLei yBRaXXHEHHOCTH, O YEM
CBUAETENbCTBYIOT, Hanpumep, uccneaosaHua 8 CCCP Mesenyesa uero nocneno-
Bateneit AnA TeppuTopun 3anagHoit Cubupn /57/. IToT * 2 KNMMaTONOrNY EC
KuiA MeToA ofipeAeneHWA CTOKa Mo Pa3HOCTU OCAAKOB U UCMapeH A Gbin BeCb:
Ma ycnewHo ucnonb3osad 8 PP baymraptHepom u Peitxenem /92/ ana scex
KOHTUHeHTOB 3emnu. Takoil NoAXoA MO3BOAUS UM AOBOMLHO NPOCTO OMpPe:
AEennTs COOTHOLEHWA MEXAY OCPEAHEHHbIMU 338 MHOTONETHUI Neproa aneme:
HTaMu BOAHOro BGanaHca oTAeNbHbIX KOHTUHEHTOB W OKeaHOB, CEBEPHOrO Y
tOKHOrO MOSNYLUAPMA, Pas’fm4HbIX KPYMHbIX TEPRUTOPUIA, OAHAKO NPU 3TOM
TaKOW BaXKHeALWMA KOMNOHeHT §anaHca, KaK PewHoit CToK, onpenesAto-
vt BO3o6GHOBNAEMbie BOAHbIE PECYPCbi CyLUM, yKasaHHbIM Ccrocobom
OUeHVBAETCA AOBOMIBHO Tpy6o, 0coOGeHHO ANA PalioHOB HeaoCTAaTOMHOrO
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YBI@XHEHUA W apUAHbIX.

[NA MHOrMX PervMoHOB MWPa UCTOfNb3OBaHWe yPaBHEHWA BoAHOro 6anaHca
(1) oxazanock Bonee NPOAYKTUBHLIM ANA pelseHUR obBpaTHOM 3apaum, T. e.
ANA OUEeHKU Mo 0CaAKaM U CTOKY HOPMbI UCHapeHUA U ero pacnpeaeneHduna no
Tepputopun. TaK, HanpUMep, HAWNW LWWPOKOE NPaKTUYECKOe NMPUMEHEeHne
KapThi HOPMbI UCMAPEHUA ¢ CyLuM, NonyveHHbie B MU A, M. Boukosbim /25/
Ha OCHOBE ypaBHeHWA BOAHOro BanaHca.

B cambie nocneaHue roabli MHTEPec K BOAHOGANaHCOBOMY HarnpasfieHWUIO
OLEHKU BOAHbIX PECypCOB PE3KO BO3POC B CBA3M C NoCcTasneHHo! npobnemoit
BOAHBLIX pecypcos Gyaywero, obycrnoBrneHHoR HeoGXOAMMOCTBIO WU3y4eHuR
M3MEHEeHWUt BOAHLIX PECYPCOB B TEX UMM UHBLIX KPYMHbIX pervoHax 3emsnu
noa BAUAHWEM BO3AEGACTBUR YENOBEKA HA OCHOBHbIE KfMMaTUYECKUE XapaK-
TEPUCTUKU — TemrnepaTypy BO3AyXa U ocaaku (cMm. rnasy 6) .

TpeTbe HanpasneHUe oueHKU BO30GHOBNAEMbIX BOAHLIX PECYPCOB MNpU OT-
CYTCTBUM AaHHbIX Habnoaenuit, nonyunslwee passutne B 20-x roaax XX s. —
KapTorpachu4eckoe; OHO OCHOBAHO TaK)ke Ha ypPaBHeHMWW MHOTOfIETHEr o BOA-
Horo GanaHca (1). leicTBUATENbHO, €cAU pacripeaeneHne No TEPPUTOPUM OCa-
AKOB W UCNApeHUA UMeeT 30HafNbHbIA XapaKTep, TO TAKOBO ke AOSIKHO BbiTh
W pacnpeneneHne HOPMbi CTOKA, T. €. e MOXXHO KapTUPOBaTb U MO KapTam on-
penenaTL HeOGXOAUMBIE XapaKTEePUCTUKK ANA Hen3dyyeHHbiX 6acceiHOB U pe-
ruoHoB. Bnepssie Bonpoc 0 KapTUPOBAaHWU HOPM CTOKa Bbin NocTasned Ha |
BcecotoaHom ruaponoruueckom cbhesne (1924 r.) M. H. JleGenesbim B ero
Aoknaae ,,0 Hopmax cToka''. ABTOP cuMTas, 4TO CO3AaHNE KaKOW-TO yHUBEP-
canbHO® 3aBUCMMOCTM CTOKa OT BCex obycnosnusatowmx hakTopoB BBUAY
MX MHOTro06pasvA U CROXHOCTU ONpeAeneHUA HepauuoHanbHO U NOTOMY Npe-
ANOXWA KapTUPOBaTL yAenbHbie (Ha eauHUUy nnowaan soaocbopa) xapak-
TEPUCTUKKU CTOKA B BUAE M30MMHWIA. B KauecTBe UNNIOCTRaUUU NpUMeHAEMOcC-
TW NpeanosaraeMoro noaxoaa Jlebeges AeMOHCTPUPOBAN COCTaBMEHHbIE UM
KapPTbl CPEAHEr0 roA0BOrO0 U MEXEHHOro CToKa oTAesbHbiIX pervoHos /70/.

Heckonbko nosaHee (1927 r.) ussectHbiti pycckui ruaposor 4. WN. Ko-
4epUH Ha OCHOBAHMW TILATESLHOrO aHanu3a BCEX UMEBLUMXCA TOrAa AaHHbIX
HabnoaeHWit 3a CTOKOM 060CHOBaN NPUMEHMMOCTE METOAE TMARONOr Uy ecKOo-
ro KapTMPOBaHWUA ANA OLEHKU HOPMb) CTOKA U MOCTPOUN NEPBYI0 KapTy cpea-
Hero MHoronetHero ctoxa Esponenickoit yactn CCCP /50/. 31a kapTa umena
GonbLUOE Hay4HO-METOAMYECKOE U NPaKTUYeCKOe 3HaveHWe; HauuHan ¢ pabot
KouepuHa, kaptorpadmueckoe HanpasfieHWe CTano rNaBHLIM B METOAUKe
OUEHKN HOPMbI CTOKA HenayueHHbIx peK. Mepsan KapTa KovepuHa Bbina coc-
TaBseHa no AaHHbIM HabntoaeHuit Beero Ha 34 cTBOpax, TeM He MeHee OHa A0-
BOSIbHO MPABUALHO NOKA3biBaET pacnpeaesieHUe MOAYSA CPeAHEer OA0BOro CTo-
Ka no Tepputopun Esponeitckoint yactn CCCP. OaHako oueHeHHbie KouepuHbim
Ha OCHOBE MOMYYEHHOR KapTbi CYMMapPHbIe BOAHbIE PECYPCbI Eaponeucxou yac-
™ CCCP (658 KM3/I‘OIJ. B TOM 4MCne ceBepHbint CkNOH 348 KM>/roa 1 10kKHbIR
cknoH 310 km®/ron) okasanuck Becbma HeTOuHbIMU. M0 A3HHbIM COBPEMEH-
HbIX OLIEHOK, 3TV 3HA4EHVA COCTaBAIOT COOTBETCTBEHHO (MeCTHbIN cToK: 1043,
574 n 469 km> /roa. CToNk HU3KAA TOYHOCTL Bbina 0BycnoBNeHa KpaiiHel He
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DOCTaTOMHOCTHI0 UMEIOLIMXCA B TO BPeMA PRAOB HabNOAEHUA 38 CTOKOM, W,
€CTeCTBEeHHO, AfIA MOEbILUEHUA TOMHOCTW OUeHKW BOAHbLIX PECYPCOB CTPaHbI U
oTAeNbHbIX PEruoHOB npexae Bcero 6Gbina HeobxoauMmMa AOCTATOYHO ryCTam
ceTb rMapoMeTPUUeCKMX HabnoaeH i,

CeTb rmaposorMuecKux CTaHuui, BeAy WX B TeueHe MHOTUX NeT CUCTEMa-
TUyecKue HabnIoaeHNA 33 BOAHLIM PEXMMOM peK U 03ep, HyXHa He TOSIbKO
ANA OUEHKU AMHAMUKW BOAHbIX pecypcoB. OHa ABNAETCA OCHOBOW ANA pa3Bu-
THMA MHOFMX HaNpPaBeHW ruaPoNorMuecKoit Hay K1, CBR3BHHbIX C pacyeTammn u
NPOrHO3aMU PEYHOTO CTOKA, HEOGXOAUMBIMU ANA MPOEKTUPOBAHWA, CTPOM-
TENLCTBA U 3KCMANYATAUUN CaMbIX PA3NUYHBLIX MTMALOTEXHUYECK X COOPYXEHWUi
Ha peKkax u ozepax. OT ypoBHA Pa3BUTUA FMAPONOrUYECKOR CETU BO MHOTOM
33BUCUT NPOrPecc BCEW MMAPOSIOrMYEcKon HayKU. ITO XOpoLUo NOHUMaNu Be-
Aylme y4eHbie OTEYeCTBEHHOW TMAPOSIOTMU elle B CaAMOM Hauase CTONeTuA.
OpHako po Benukoit OkTAbpsckoit Coumanuctuueckoit pesontounm a8 Poc-
CUWM ruapofiornueckan cetb Bbina KpaliHe PEAKOW U CyWECTBOBANAG B OCHOB-
HOM B BMAE NPOCTENLUNX YPOBEHHbLIX NOCTOB Ha 60MbLUMX CYAOXOAHbLIX peKax
n o3epax. CucTema perynApHbIX MMAPONOTMYECKUX HabnioaeHui, ocyulecTs-
nAeMbIX MO eAnHoN MeToauKe, Bbina co3aaHa B HalLeid CTpaHe NUWL nocne pe-
BOSIIOLMN.

Briepable Bonpoc 0 CO3AaHUW TaKoW cucTeMbl o6ecyxpanca B Poccuitckom
TUAPOSOruYeckKoM MHCTUTYTe B 1921 r., Koraa Gbina BbIABUHYTA MAEA CO3Aa-
HUA 06WerocynapCTBEHHON ONOPHON CETU FMAPONOrMMECKUX CTaHUMWI U NOC
TOB, NPeAHa3HaYeHHbIX ASIA HAy4YHbIX TUAPONOTUMecKUX 06obLueHni u obeny-
’KMBaHWUA 3aNpOCOB BCeX OTpacnek HapoAHOr o xo3aicTea. Ha | u |1 ruppono-
ruyecKux Ccbesfax o6CyXAanUCh KOHKPETHbLIE MPEASIOKEHUA MO MPUHLMUMEM
pasmeweHnA U hyHKUMOHUPOBAHWUA ONMOPHOI CeTU, KOTOpbie BbinNu npeacTas-
neHbl B poknanax M. A, Nyxawuna u H. A, Konsinosa.

B dopmupoBaHMU OCHOBHbIX 33434 TUAPONOrUUECKOW CeTU, MPUHLMMOB ee
pasmelleHUA, cOCTaBa U MeToA0B HabnoaeHU’ BeAYIMAA PONb MPUHAANEKNT
BbLIAAIOWEMYCR COBETCKOMY ydeHomy-ruapornory B. M. Mywkosy — oaHomy
U3 cosnarenen u nepsomy ampexktopy W, PaspabotanHoe Mnywkosbim /35/
8 20-e roabl reorpacho-rMAPONIOrMUECKOE HANpaBReHWe B pac4eTax PeYHoro
CToKa, BKNtouaowee 8 cebA MeToAb! reor padmyecKoi UHTEpNoSIALNK U TMAPO-
NornuecKow aHanormm, ABUNOCL Hay4HO-MeTOAO Nor UueCKi OCHOBO CO3AaHUA
TUAPOSIOrNUECKON CUCTEeMbI HabnoaeHniA B Hatlielt cTpaHe. CyTs 3Toro Hanpas-
NeHWA 3aKMO4aeTCA B TOM, 4T0 B N0GOM pernoHe cTauMoHaPHbIE MMAPONOrv-
yYeckue HabnOAEHUA OPraHU3ylOTCA Ha CPaBHUTENLHO HebonbWOM ynucne Xa-
PaKTepHbIX CTBOPOB, a He06X0AMMbBIE ANA NPOEKTUROBAHWA BOAOXO3ANCTBEH-
HbIX MEPOTIPUATUI XapaKTePUCTUKK CTOKA Ha NOGOM HeM3yueHHOM BOAOTOKE
PernoHa onpefenAtoTCA KOCBEHHLIMW MeTOAaMM, OCHOBaHHbLIMU Ha U3yYeHuH
3aBncMMocTer CToKa OT r3nKo-reor pacdMueckux haKTopos, UHTEPNONALNKY 1
ruaponorwieckoit aHanoruu. NMpu HeoBxX0AUMOCTU AeTaNLHOrO U3YUYEeHMA Cha-
600CBOEHHbIX PAHOHOB CO CIIOXKHLIM BOAHB!IM PEKUMOM B NMOMOLIL OMOPHOIA
ceth, no MHeHwo [ NylwKoBa, AOMKHBI OPraHN30BbLIBATLCA ,,BPEMEHHbIE MOC-
Tbl U U3MEPEHWA, CO3/laBaeMble IKCMNEAUUMAMU, NO3BONAIOWME AeNaTh KONW-
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YyecTBEHHbI@ COMOCTABMEHUA U MHTEPTIONALMW MEXAY PeAKUMU ONORHBLIMU NyH-
KTamun'’ /34/,

WNaen un npeanoxenmna [nywKoBa, oTpaxeHHbie B NPUHUMNAEX Pa3MelLeHUA
v dHYHKUMOHUPOBAHMA MTMAPOSIOrMYECKO CeTH, OKAa3aIUCL QYeHb NIoAOTBOP-
HbIMU W, NOXanyi, eAMHCTBEHHO NPaBUNLHLIMU AN YCOBUIA HalLelh cTpaHbl ¢
ee Or pPOMHOi TeppPUTOPHeEl, KpaitH e pasHoo6pasHbiMu dmanKo-reorpadmyecku-
MU YCNOBUMAMKU U cnaboit rMApoNOrMuecKon U3yueHHOCTbIo. Peannsauma ux He
TONbKO MO3BOMIMAA B KPAaTyailLuMe CPOKU C HAaMMEHLLUMMWU MaTepUasibHbiMK
3aTpaTamMu Pe3Ko YAy4LUTL FMAPOSIOrUYECKYIO U3YUeHHOCTL OrPOMHOM Teppu-
TopUKU cTpaHbi U obBecneunT, HeoGXOAUMBLIMU MMAPOSIOrMYECKUMN ABHHbBIMK
MHTEHCMBHO Pa3BMBAOLLLEECA HAPOAHOE XO3AWCTBO, HO U Ha AONTUE rOAbI CTU-
mynuposana passutue B CCCP reorpacdmueckux mMeToaos B8 ruaposnorun —
rMARONOrNYecKoro KapTMposaHUAR U PaiOHMPOBaHUA, MMAPOSIOrMNECKON aHa-
fIOruKU, M3yueHWA BAMAHWUA Ha CTOK M3nKo-reorpadmuecknx akTopos. o
HacToRLWEro BReMeHU BarkHeLueid OTANYUTENbHOW YepTOW U AOCTOMHCTEBOM CO-
BETCKOW LUKOSbI MTMAPROMOrUN MO CpaBHEHWIO ¢ 3apyGerxkHO ABNAETCA ¢nocob-
HOCTb COBETCKUX TMAPOSIOroB K LUMPOKUM TeppuTopuansHbiM o6o6weHnam
M paspaboTKe HaREXHbIX METOAOB MAPOSIOTMYECKUX PAacueToOB B YCSIOBUAX
HEROCTaTOMHOCTY MAN OTCYTCTBUR AaHHbIX HaGmopeHWiA.

MHTEeHCUBHbIA POCT YMCna rUAPOSIOrUHECKUX CTaHUMWIA U NOCTOB B Halueit
cTpaHe HavancA B 20-e roabi. Y>ke K 1929 r. uncno ux noutn 8 2,5 pasa npe-
BbICUNO AOPEBOSMIOUMOHHBI yposeHs. HawmHaa ¢ 30-x roaos ruaponoruuec-
KWe MoCTbi, NPMHAANEKABIINE Pa3fUYHLIM BEAOMCTBAaM, nepeaatoTcA 8 ua-
pomeTcnykby, cozpaHHyto 8 1929 r., 1 ¢ 3TOro BpemMeHu OHM PacCMAaTPUBALOT-
CA KaK COCTaBHAaA 4aCTb ONMOPHOM roCcyAapCTBEHHOW CeTH, AGMCTBYHOLLLEN B COC-
TaBe EanHoi ruapomeTeoponoruyeckomn cnyx6sl CCCP, K 1940 r. o6wee uuc-
N0 NocToB Ha pexkax pocturno 5800; Takum o6pazom, AOPEBOMOUMOHHbIN
ypoBeHb 6bin NpesblLlieH NouTH B8 4 pasa no obulemy KonuuecTsy NocTosB, a No
Yyucsy CTBOPOB, Y¥MThIBAOWWMX CTOK BoAabl, 8 10 pa3.

PocT onopHoit ruaponoruueckoit cet no MamMepeHUto CTOKa BOAbI Ha pe-
xax CCCP (B Tom uncne 8 Esponeitckoit ¥ A3natckoit yacTAX) 3a Nepuoa Te-
KyLWero cTonetua nokasan Ha puc. 1. K HacToAwWweMy BpeMeHU YnCno NMyHK-
TOB HabnoaeHuit 3a CTOKOM U ypoBHAMM BOAbl Ha pexax CCCP npessiwaen
6300, npuuem NPMMERHO MOSIOBMHAE M3 HAX Pa3melLeHa Ha EBpOneicKo YacTi
CCCP (EYC). CrnenyeT oTMeTuThb, 4TO B npeaenax Haubonee HaceneHHbIX pait-
oHoB Esponeiicikoit vactn CCCP ceTb NyHKTOB HaGnoaeHuit yxe 8 70—80-¢
roAbl AOCTUrNa AOCTATOMHOr O PA3BUTUA U C YYETOM HAKOMMEHHLIX BECbMA
NPoOAOIHMTENbHLIX PRAOB U Pa3paboTaHHbIX reorpadio-ruapo NIOrMYeCKUX Mex
7008 0606GWEHUA BNOMHE yAOBNETBOPMTESIbHO OCBELLAeT NPOCTPAHCTBEHHbIE
U BpeMeHHbie KonebaHWA rmaposIoOrMYecKoro peXxMma, 4To No3sBosiAeT A0CTa-
TOYHO HAAE&KHO 0BECTIEYNTL TMAPONOFUYECKUMU AaHHBIMMU Pa3fIMuHbIe OTPACcsN
HAapPOAHOro X03AKCTBa. [102TOMY B COCTaBMIEHHbLIX B HACTORLULEE BPEMA Mepc:
NeKTUBHbLIX MNaHAX PasBUTUA MMAPONOrM4eCKOW CeTU A0 KOHUA CTONeTUs
(puc. 1) npeaycmaTpuBaeTcA CO3AaTh ONTUMASbHO cBanaHCUPOBaHHYIO CeTb,
NO3BOARAIOWYIO AONYYATh JOCTATOUHO FIOIHYIO AOCTOBEPHYIO MHBOPMaELMIO o
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Puc. 1. KonmwuecTso NYHKTOB perynApHsix HabmoneHwh 3a crokom pex 8 CCCP {onop-
HaR rMAPONOruIeCKan ceTs) .
1 — CCCP, 2 — Esponeiickan yacte CCCP, 7 — Asuarckan yacts CCCP.

BOAHbIX Pecypcax, peXXume peKk U BOAOEMOB, HaneXHO obecne4nsaTts ruapo-
NIOrMuecKMMU AaHHLIMU CY LLECTBYIOLLME U BBOAUMbBIE B CTROW HAaPOAHOX03AM-
CTBEHHble 06beKTbI.

B cooTtBercTBUE ¢ 3TMMM NnaHamu Ha Esponeiickoit yactn CCCP konuuect-
BO MYHKTOB HabntoAeHUWIt Aake HECKONbKO cokpaiaeTcR. OaHaKo ORHOBPe
MEHHO MNNaHWPYETCA CYLLECTBEHHO MOBbLICUTL UHHOPMATUBHOCTb CETU NMYTEM
PAUNOHANM33LUNN PA3MELLEHNA TUAPOCTBOPOB, Ny4lLero TEXHUMECKOrQ OCHa-
WeHUA, UCNoNb30BaHUA HOBbIX, Bonee coBeplieHHbIX METOAMYECKUX WU Opra-
HU33UMOHHBIX MEPOTNPUATHIA NO UX o6CAy>kMBaHUIO, c6opy, KoHTRpOMo 1 0606-
LWeHUIo nonyvaemoit uHdopmaumun. B Aanarckoit vactu CCCP kpaitHe Heobxo-
AWM W KOMNUYECTBEHHbIW POCT.rTMAPONOrUYECKON CeTu.

Crneayer 0TMeTUTb, 4TO FyCTOTa COBPEMEHHOR FMAPONOrUMECKOi CeTU BO
MHOrMX cTpaHax mupa, ocobenHo B CWA u ctpaHax Esponsi (tabn.1), Bo
MHOro pa3 npesbillaeT COOTBETCTBYIOLWME NOKA3aTenu B Halel cTpaHe. Tem
He MeHee BbICOKWI YPOBEHb pa3BUTHA reorpadMuecKux MeTOAOB B OTe4ecT-
BEHHOW rUAPOSIOrUM NMO3BONAET COBETCKUM MMAPOAOram yCnewHo pewaTb
Banaun ruaponoruyeckoro obecrne4eHMa HAPOAHOrO XO3ANCTBA.

Momumo onopHoi cety Mockomruapometa CCCP Gosnbluoe 3HaveHue aAnA
OUEHKA U3MeHEHWUA BOAHbIX PecyPcoB UMeeT ceTh NyHKTOoB Habnwoaennin no
yueTy UCronb3oBaHWA BOA, OPraHusosaHHaA B cucteme Munsoaxosa n Mun-
bHepro CCCP, a Taioke B ApPyrux MUHUCTEPCTBAX W BEAOMCTBax. JTOT yueT
ocytuecTtanaeTcA Gonee uem B 30 Thic. NyHKTax 3a6opa BOAbLI U3 UCTOUHUKOB
u c6poca ee B BOAOTOKU U BOAoEMbI. B o6welt cnoxxkHoCTH y4eT ncnonb3osa-
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Tabnuua T
Yyucro NYHKTOB HABNOAEHUA HA PEKAX B CTPAHAX MUPA

Nnowaas, Yucno nyrkros’ FycroTa cetu Habmo-
Crpana ThIC. KM? [eHUA, KM? /AyHKT
P tokpyr- ypoBen- CTOKOBBIX Bcero . N
neHHO) HBIX CTOKOBOW  OBule#d
ccee 23452 746 5506 6252 4300 3800
Karepa 9976 461 1998 2459 5000 4060,
Kwuran 9561 10000 2300 16300 2900 590
CUWA 9356 10979 10941 21920 860 430
BpaszunuA 8512 1804 1472 3276 5800 2600
ABCTpanua 7686 757 2991 3748 2600 2000
uanA 3280 74 825 903 4000 3600
Mekcuka 1973 240 978 1218 2000 1600
WUHaoHe3uRA 1904 32 420 - 452 4500 4200
Wpat 1648 - 828 828 2000 2000
AHrona 1247 46 128 174 9700 7200
Moszambuk 783 268 192 460 4100 1700
Typuun 780 86 806 892 970 870
dpasHumnA 547 - - 2564 - 210
Ncnadun 504 262 505 767 1000 760
oPr 249 1200 1800 3000 140 80
AHrnun 244 - 720 720 340 340
rap 108 200 700 1600 150 70

! B CCCP — Ha 1/1 1986 r., 8 OcTanbHbix cTpaHax — H& KOHel 70-x — Hauano 80-x
ronos.

HUA BOA B HapPOAHOM XO3ANCTBE 0XBaTbiBaeT. okono 200 Tbic. o6bexkToB. Ha-
6n1046HMA .32 PEXXUMOM NOA3EMHbIX BOA BEAYTCR CETbIO rMAPOreosNoruuecKux
cTaHuuit u nocros Munuctepcrea reonorun CCCP, HacuuThiBaloWwWMX B cCBOEM
coctase o0koso 37 TbIC. NYHKTOB HabalopeHUA; K KOHUY CTOSETUA HaMe4aeT-
CA A0BECTU uX uucno Ao BO Tbic.

OpHOBpPeMEHHO AOSHKHO NMPOU3OWTU peakoe MNOBbilueHWe YPOBHA aBTOMa-
TU3aUMM BCEro KOMMAEKca HabmoaeH i 32 PeXKUMOM NOA3EMHbLIX BOA.

BbicTPbI POCT rMAPONOFUYECKO CETU, MTPUMEHEHUE B O TEYECTBEHHON rva-
PONOrUM B KavecTBe METOAONOTUUECKON OCHOBbLI reorpado-ruaPonor MuecKo-
ro MeToAa v NoABNeHWe B pe3ynbTare yCrelHOW ero npakTUYecKoi peasnvsas
uMu nepeoit KapTbl roaoBoro croka 1. U. KovepuHa ctumynuposanu npose-
AeHne CUCTemaTU3aUMK BCEX UMEIOLMXCA B CTPaHe MaTepuanos ruapomMeTpu-
YECKMX HaGfItoAeHMIA U pPeruoHanbHbIX UCCNeAOBaHWH MoA0BoOra cToka pex. B
30-40-e roasi noAsUnoc, BonbluOe KONMUECTBO KapT HOPM CTOKA AMA Pas-
NINYHBLIX PErMOHOB CTPaHbl, NPEXAE BCEro UHTEHCUBHO PA3BUBAIOWMXCA B X0~
aAitcTBeHHOM oTHoleHun. AnA sceit Tepputopun CCCP nepsan kapTa HOPMBb)
rofoBOro cToka pek B macwTabe 1:15 000 000 6bina coctasnedas 1937 r. e
U 6. A. 3ankosbim 1 C, 10. Bennnkoabim /41/; ana 3Toro 6binu Mcnonb-
3088HbI AaHHbie Habmnonenuit no 1280 crBopam. Mo 3Toit KapTe Bnepsbia
oueHedt) cymmapHble pecypChl pedwHoro craxa CCCP, ouw cocramunm
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3750 km>/roa. B 1946 r. 3aiikosbiM /42/ ¢ yueTom Gonee NORHLIX MaTepua-
nos HabnlogeHuit U yCoBepLUEHCTBOBAHHOW METOAUKW KapTUPOBaHMA Gbina
onybnukosaHa Gonee noapo6Had kapTa HOPMbI CTOKa Esponeickoi wactu
CCCP 8 macwTtabe 1:5 000 000 n CCCP B yenom 8 macltabe 1:10 000 000.
AnA nocTpoeHUA KapThl UCNONb30BaHbI AaHHbie no 2360 nyHKTam Habnwoae
HWA. BOAHbIE pecypcs! peK CTpaHbl Mo 3ToW KapTe oueHusanucs B 3940 km®
8 roa.

Cneayiowee cyliecTeeHHoe yTouHenne Hopmbl ctoka CCCP Gbino seinon-
Ho B8 1962 r. K. M. Bockpecenckum. NocTpoeHHan MM HaibGonee AetanbHaR
Kapra Gbina ocHoBaHa yxe Ha maTtepuanax 5690 nyHkTOB HaGnioaeHuid. OHa
No3BONNUNa yTOUHNTE BOAHbIE PECYPChi HEAOCTATOYHO M3YYeHHbIX paitoHas Cu-
6upn u [laneHero Bocroka. Mo KapTe BockpeceHckoro Cy MMapHbi roa0BoW
crok pex CCCP cocrasun 4480 km®/ron; 3To 3HaweHue 6b1f0 NONyueHO Ny-
TéeM CyMMUPOBaHWA FOAOBOI0 CTOKAa OCHOBHbLIX PeK, BMARAOWMX HeNnocpeac-
TBEHHO B MOPA, U CTOKA, PACCYUTAHHOrO NO KapTe c MEeXXBOAOPA3AeNbHbIX Tep-
pUTOPUIA.

Bmecte ¢ yTOuHeHMeM KapT HOPM CTOKa 3a CyeT npuefie4eHnAa Gonbuwlore
KONUUECTBA UCXOAHOW UHMOPMAUMK NPOBOAUSIUCE UCCNEAOBAHUA MO U3yue:
HUIO 3aKOHOMePHOCTel opMUPOBAHUA HOPMBbI CTOKE, BAMAHUIO HA Hee Pas-
MMUHBIX (M3niko-reor padmuecknux akTopos, oueHkKe NPUMEHUMOCTU U Ha-
ABKHOCTU onpeaeneHUA HOPMbI CTOKA MO KapTam AfIAR Mankix soaoc6opos.
Bbino ycraHoBREHO, HanpuMep, YTO MOJIOXKEHHOe B OCHOBY COCTaBfIeHUA KapT
3QHanbHOE W3MeHeHUe HOPMbI CTOKA OTYETANBO NPOABAAETCA NKb HAa AOCTa-
TouHo 6onblWMX peuHbiX Boaocbopax, B npeaenax KOTOPbIX BAUAHUE MECT-
HbIX a30HanbHLIX HakToOpPoB HecylecTBeHHO. C yMeHblUEHWEM NSOLWAAN BO-
Aoc6opa BAMAHWE a30HasbHLIX haKTOPOB yBenMuMBaeTCR, NO3TOMY ANA COC-
TaBneHNA KapTbl uenecoobpasHo UCNONb30BATL NKLWL AaHHbIE MO CPeAHUM pe-
KaMm, CTOK KOTOPbIX ONpeRenAeTcA rnasHbiM o6pasoM 3oHansHeIMK hakTopa-
MU, a BOAOC6OPbI MONHOCTBIO PACTIONOXEHbI B OAHOM eorpadniecikKon 3oHe.
JnA onpepeneHMa HOPMBI CTOKA HEM3yYEHHBIX Manbix peK Heo6XoaAMMO B Mo-
Ny4eHHble N0 KapTam 30HanbHble XapaKTePUCTUKW BBOAWTL BeCbMa CyLlLECT-
BeHHble KoppekTupytowme nonpasxku. Hanbonee nonHo atoT sonpoc Gbin uc-
cneposaH K. IN. BackpeceHckum /29/, KoTopbi yCTaHOBMA, 4TO 1TONPaBOUHbIE
KO3hDUUMeH TSI Ky ANA 30H AOCTATOYHOr O W U30LITOYHOTO YBRAXKHEHNA AON-
*HbI 6bITb MeHbLUE eanHWUbI, 8 ANA 3aCYLUNMBLIX PaitoHOB — Bosiblue eAnHK-
ubl. Beeaenue nonpaBouHbIX KOIDDUUUEHTOB ANA yBRANHEHHbLIX PaioHOB
06ycnoBneHo HenoNHbIM APEHUROBAHMEM TOA3EMHBIX BOA MaNbiMU PEKaMy,
a ANA KXKHBIX, 33CYWAUBLIX PAAOHOB € MIOCKUM penbedomM — 3HaUUTeNnsHo
Bonbwein ponett BeCCTOMHBIX MOHWXEHU B nipeaenax GoAbLUMX PeYHbIX Bac-
CcernHOB. [INA NpaKTUYECKOro WUCMOsSIb30BaHWA paspaboTaHbl NpubnnKeHHbIe
BHaueHWA NONPaBoOYHbIX KO3GPULMEHTOB ANA PasHbIX 30H B 3aBUCUMOCTU OT
nsowaaeh soaocbopos /29/.

Hanuune petanbHbix KapT HOpmset ctoka CCCP aano peanbHylo BO3MOX-
HOCTb OLUEHKW BOAHBIX PECYPCOB He TONbKO ANA BCE TEPPUTOPUU CTPaHbI, HO U
ANIA KPYMHLIX NPUPOAHO-IKOHOMUYECKUX PeruaHOB, COM3HBLIX PecnybBnuk,
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afMUHUCTPATUBHBLIX 06NacTe M TeppUTOPUATLHO-NPOU3BOACTB EHHBIX KOMI-
nexcos. HacToATenbHan Heo6x0AMMOCTb B TakoW oueHke noAsunacs 8 60-e
roAbt, Koraa cranyd paspabaThiBaTbCA AOMNFOCPOYHbIE NMERPCNeKTUBHbIE NAaHbI
KOMMSIEKCHOro UCTIONB30BAHWUA U OXPaHbl BOAHLIX PECYPCOB, B OUAIOLWME B
KayecTee UCXOAHbLIX A3HHbIX CBEAEHUA O BOAHbLIX pecypcax U BogHoM BanaHce
He ToSIbKO ANA pedHbixX BacceitHos, HO U ANA PA3NNUHbLIX AAMUHUCTPATUBHbIX
paiioHos. Han6osee nonHble AaHHbIE NO BOAHLIM pecypcam U BoAHOMY banaw-
cy CCCP 1 BCex OCHOBHbIX aAMUHWCTPATUBHbIX PalOHOB NpuseaeHs! B 1967 r.
B8 MoHaorpaduu ,,BoaHbie pecypckl U BOAHbIA Bananc Tepputopun CoBeTckoro
Cowoza’’ /25/. OBuwee 3HaueHne BoaHbIX pecypcos CCCP okasanoch pasHbIM
4714 km®/ron; sbinonHeHHble B nocneayowme roasl oyeHku /8, 10/ nosso-
NN 3aMeTHO YTOYHUTL pecypchbi cnabouayvyeHHbix panoHos Cesepo-Bocrto-
Ka, HO NPaKTUYECKW NONHOCTLIO NOATBEPANNM abee 3HaYeHNne — Cy MMAaPHBIE
cpeaHuWe 3a MHOTONETHUIM nepuos pecypchi pevHora -ctoka CCCP ouyenusatot-
cs B HacToALee Bpema B 4740 km/roa.

B nocneanune 10 ner ctano oueBMAHbLIM, 4TQ AaHHbIe O CPEAHUX 3HAYEHUAX
BOAHLIX PecypPCcoB OTAenbHbLIX PErMOHOB ABHO HEAOCTATO4YHbI ANA 3addeKTUB-
HOro NAAHUPOBAHUA MEPONPUATUN MO UX UCNONB3IOBAHUIO U OXpPaHe, ANA U3y-
yeHnA KonebaHuii BO BpemMeHU U 1Mo TEPPUTOPUM, ANA OLEHKU UX U3MeHeHUN
NnoA BANAHMEM XO3ANUCTBEHHON AEATENbHOCTU. [lnA peweHnA BCeX 3TUX 3anav
Heob6xoAuMa exxerofiHaR M Aa)ke Ce30HHaR OUeHKa BOAHLIX pecypcos peruno-
HOB 338 BQ3MOXXHO ANUTENbHbIA MHOTONETHWIA nepuoa, KOTOPaR No3sonvna
6bi NPOBECTU aHaNU3 MHOrONeTHUX KonebaHWit BOAHLIX PecypcoB, BbIABUTH
nepuoAbl Manoi M NOBLILLEHHOR BOAHOCTW, IKCTPEManbHbIe SHAYGHUA, W3y-
YUTh CUHXPOHHOCTb U aCMHXPOHHOCTS KonebaHuil cTOKa peK B npeaenax pas-
NUYHBIX TePPUTOPUIA, OUEHUTL haKTUMECKYID U OXuAaeMyto Boaoobecn eyeH-
HOCTb TOFO USIM UHOrO PeruoHa. VIMEHHO 3TW Aa8HHbIe NEeXaT B OCHOBE paspa-
60TKM MepcNeKTUBHLIX MEPOMPUATAN MO NOBbIWEHNIO BOA0OGECNeYeHHOCTH
HOXKHbIX PAWQHOB, B TOM Yucne NyTem nepebpocKn 4acTU CTOKA CeBepPHbIX W
CUBUPCKUX PeK, MO PEryiMpoBaHUI0 BOAHOMO U COMIEBOro PeXXUMa BHYTPEH-
HUX BOAOEMOB, HaKOHel, C UCNONb30BaHWEM ITUX ABHHLIX PELIAETCA BaXKHEN-
WaA coBpemMeHHaR HayuHaA npobnema rMApPONoOrMM — UsydeHve BOAHLIX pe-
cypcos Byaywero.

K HacToAalWemy BpeMeHU eXeroAHbte OUEHKMN BOAHLIX PECYpPcoB NO BCeM
peruoHam cTpaHbi BbinosnHenbl 8 NTU sa eauHbii nepuoa, HaunHan ¢ 1930 r.
3a nocnepHve roabl 3TM XapaKTePUCTUKK OMEPaTUBHO OLEHVBAIOTCA B paM-
KaX aBTOMATU3VMPOBAHHOW WHMOPMAUUOHHON cucTeMbl [ oCyaapcTBEHHOrO
soaHoro kegactpa (AWC IM'BK). Ha ocHoBaHMM nonyyeHHsIx AaHHbIX PaccuYn-
TaHbl CaMbieé Pa3NnMyHble NMPOCTPAHCTBEHHLIS W BPEMEHHbIE XapaKTepUCTUKKH
MHOrONeTHUX KonebaHni 3HaveHuit BOAHLIX pecypcos. MeToauyeckune noaxo-
Abl TAKOW OUEHKM U OCHOBHbLIE pe3y NbTaThkl NpMBeEAeHLI B rnase 3.
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Fnasa 2

rOCY AAPCTBEHHbLIA BOAHbLIA KALACTP CCCP
N U3YMEHUE BOAHbLIX PECYPCOB

ocyaapeTBeHHbIt BoaHbit kapacTp (MBK), npeactasnatowmit coboit cuc-
TeMaTU3MPOBaHHbLIM CBOA CBeAeHUMA O BOAHbLIX PECYpPCax CTPaHbi, ABIIAETCA
BakHenwel opmoit 0606WeHNA AaHHbIX HaBNtoAeHUIA U Pe3y NLTATOB rUAPO-
florMuecknx UCCreaoBaHuii ANA obecnedeHUA 3anpocoB PasfiMuHbIX oTpacnei
HAaPOAHOr0 XO3AWCTBA, CBA3AHHbLIX C WUCTOfb3OBAHMEM WU OXPAHON BOAHbIX
Pecypcos, 3alUMTON FOPOAOB WU HaceNeHHbIX MYHKTOB OT HaBOAH eHUA, MMAPO-
IOTMHECKUMM PacyeTamMmu Npu CTPOUTESNIbLHOM NMPOoeKTUROBaHUN.

Wcnonb3oBaHne peKk U 03ep ASIA CYAOXOACTBA, BOAOCHab»eHWUR, opolue
HUA, CTPOUTENbLCTBA MMAPROTEXHUYECKUX COOPYKeHMI 0BycnosnueaeT Heo6xo-
AMMOCTb UMETb CUCTEMAaTU3UMPOBaHHbIE 338 MHOTOSIETHUI NepUoa CBeABHUA O
TMAPOANOr MYECKOM peXxxkuMe BOAHbIX 06beKTOB. B ceAaun ¢ 3TMM ¢ aaBHUX nop
NpoBOAATCA PaboTsl No 0606LIEHUIO U CUCTEMATU3AUMKN AaHHbIX TMAPOSIOTK-
4eCKUX HabBMIoAEHWA U 3KCMEeAUUMOHHBIX UCCNEA0BaHMWIA N UX NyBRauKauuu B
pasnuuHoro poAa otnuManbHbiX CNpaBoYHMKax. B Hawel cTpaHe nepebim Ta-
KUM usaaHuem 6binn ,,Ceenedna 06 ypoBHE BoAbi HA BHYTREHHWX BOAHbIX
nyTax”’, koTopbie nybnukosanucs MuHucTepcTBOoM NyTel coobwenna. B atux
M3paaHMAX ony6MKoBaHbI AaHHbIE TMAROSIOrUUeCKUX HabnoaeHuit ¢ 18B1 no
1915 r,

OaHaxo npaxkTuka Tpe6osana Gonee NOAHLIX U ONEPATUBHbLIX CBEAGHUI O
BOAHbIX 06bEKTax M UX ruaposiorMueckom pexxume. Moatomy nepsbie npea-
NOXXEHWA O CO3A3HWU BOAHOrO KAapaacTpa Hawel CTPaHbi 6bINW BLIABUHYTHI
y>e B NepBble roAbl COBETCKOW BAACTU; 3TO 6bina oaHa U3 BaXkHEN WNX, nep-
BoouepeAHbIX 334a4, KOTopbie Bbifin NOCTAaBMIEHbI Nepes co3aaHHbiM B 1919 1.
Poccuitckum ruaponornueckum MHETUTYTOM, HeobxoaumocTh cKopeiiluero
CO3A3HWA BOAHOrO KapacTpa CTpaHbl noAuwepkusanace 8 1923 r. Ha KoHde
PEHUMW MO M3YYEHUID eCTECTBEHHbIX TPOU3BOAUTENLHbIX cun Poccuun. B
1924 r. Ha | Bcepoccuitckom ruaponormueckom chesae s aoknage H. A. Ko-
neinosa ,,0 sogHoM Kapactpe’’ Bbifiv M3NoXKeHb! NPEASIOKeHUA O CocTaBe Ka-
Aactpa v eAuHbIX opMax 0606GILEHUA UMEIOUIMXCA BO MHOMMX BEAOMCTBAX
Paspo3sHeHHbIX AaHHbIX o pexxume BoaA CCCP. Bonpoc o npakTuueckoi peanu-
3auun BoaHoro kapactpa co BCeit ocTPOTOR Gbin NOCTaBneH NpU ocylwecTee
HUM nepBbIX NMATUNETHUX NNAHOB, KOTrA3 HALWA CTPaHa BCTana Ha MNyTb UHTEH-
CUBHOro NMPOMbBILNEHHOr0 U CeNbCKOXO3RWCTBEHHOTO pa3BUTMA W rnoTped-
HOCTb B HAAEXHbIX ABHHBIX O BOAHbIX PECYPCAX U FTMAPONOr MYECKOM POKUME
BOAHbIX 06bEKTOB Pe3Ko Bo3pocna.

B 1931 r. B. I'. Mywkos, dhopmynupyr Bnnxaitilume 3anaum B8 o6nacTv
Tvaposiorun, obycnossieHHble TpeBoBaHUAMU pPa3BUBAIOLLErOCA COLMANUC-
TU4ECKOrO XO3AWCTBA, B uMCre OAHOR M3 NepBOW Ha3san ,,NPUCTyN K coc-
TaBSIEHUIO BOAHOTO KaAacTPa, MMEIOLLEro Leflb MPocYMMUPOBATL MaTepua-
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fibl BCEX WUCMOSIHEHHbIX UCCNEAOBAHUIA B CUCTEMATUNECKOM, YAOLHON ANA UC-
nonb3oBaHnA opme, U KaK NPEALIECTBYIOWAA CTaAMA COCTAaBNEHMe CNUCKOB
M Katanoros ob6bvekToB U matepuanos” /34, 35/. On noAYepKMBan, 4To K&
AaCTD AOMKEH ABUTLCA BEAYWMM W OPraHU3YIOLMM NpeanpUATUEM ANA BCEA
rMARONOrvM Banxaitlunx nATUNeToK. TorAa xe 6binu onpeaenetbi o6LUve NO-
NOXEHUA, MPUHUUTBLI U CTRYKTYPA KARacTPOBLIX paboT; B 4aCTHOCTM, OTMEYa:
fINCh NPEUMYLLECTBA CO3AAHUA BOAHOTO KanacTpa B BUAE 0TAENbHbIX BbIMYC-
KOB, MOArOTaBSIAEMbIX MO €AUHOW opPMe, MeToAaM M peaakumy,

B 1931 r. cneynanshoe noctaHosnesmne Mpesuanyma Mocnnana CCCP o6nA-
3ano Muapometcny»6y CCCP noarotosuTs U B TeueHue cemu neT usaats Boa-
Hbi# kapacTp. PaboThi 6bifM LWMPOKO passepHyThI nop, pykosoacTeom MU
COBMECTHO C MECTHbIMW opraHamu ['napomeTtcsiy>x6bi CCCP; K UX BbinosHe
HUI0 GbiNN NpuBneveHbl Haunbornee KPYMHbIE CNIeUMAnNUCTbI Halesi CTPaHb! B 06-
nacTu rMAROROrUM, TMAPOreoNoruk, OKEaHONOrMM U Apyrux CMEeXHbIX AUC-
UMM AIKH,

OcHoBHbie paboTbi Mo KapacTpy Gbiny 3aseplueHsl Tonbko B 1940 r.; K
aToMy BpemeHW BofbluaA yacTb MaTepuasnos Gbinia onybnukosaHa. Mpu 3ToM
B nagaHuAx BoaHoro kapactpa Obiny CUCTEMAaTU3MPOBaHbLI AaHHbIE C Hauasna
Ha6moaermnin no 1935 r. BKNOYUTENLHO, NPUUEM TPU COCTaBREHMW KaaacTpa
6binn cobpaHbl U NPOaHaNM3MPOBaHbI PACCPEAOTOMEHHbIE B Pa3fiMiHbIX BEAO-
MCTBAaX MaTepuasbi TMAPONOrMYEeCKUX HaBRoAeHNIt N UCCNea0BaHWA.

Marepuanebi nepsoro BoaHoro kapactpa CCCP 6binin ucknountensHo ob-
LUMPHbI, OXBATHIBANKU BCE BUALI BOA U COCTORSIN U3 YEThipeX OCHOBHbIX pa3fe-
nos: 1) KapacTp NOBePXHOCTHbIX BOA; 2) KagacTp rnod3eMHbIX BoA; 3) mop-
cKoW KapacTp; 4) rMAPOMETEeopPONOruuecKmit KapacTp.

KapacTp noBepXHOCTHbIX BOA BKJIIIOYASN U CrieyuanbHbie Cepum:

— ,,Cesenexnn o6 ypoBHe BoAbl HA pexax U ozepax CCCP'’;

— ,,Marepuansi no pexumy pex CCCP’’;

— nopaioHHbie ,,CnpaBoyHUKU MO BOAHbIM pecypcam CCCP’, a takrke
.Kanactp osep’’ n ,,Kapactp 6osnot”.

KagacTp nosepxHOCTHbIX BOA coaepxan 77 ebinyckos a6wum o6bemom
7510 asTopckux nuctos, Gonslwaa uacts Ux (80 %) 6bina ony6nuKoBaHa.
Mopckoit kapacTp 6bin ony6nMKoBaH B BUAE CEPUNHbIX W3aaHwuit: , Matepua-
nbi no pexumy mopeit CCCP” n ,,CnpasouwHnku no mopam CCCP”.

MapomeTeoponoruyecKuit KanacTp CoAepP»Kan CBeAeHUR O MOAOBbLIX, Me-
CAYHLIX, CYTOUHbLIX W NMBHEBbIX ocaakax Ha Tepputopun CCCP, BbicoTe
NNOTHOCTU CHEXXHOrO MOKPOBa, AedUunuTe BAKHOCTU BO3AYyXa U UCNIApeHUN
C BOAHO NMOBEPXHOCTU U CYLUW,

KapacTp noasemHbix BoA 8 BuAe KaTanora noaszemHbix 8oa CCCP u nopaii-
OHHbIX MOHOrpadmit No pecypcam noAseMHbIX BoA Bbin 3aBepLUeH yxe B Noc-
nesoeHHbiit nepnoa Munuctepcteom reonorun CCCP,

Pa6oTsl no BoaHomy kapactpy CCCP nnanvpoBanoch 3aseplunuTh COCTag-
fIeHNEeM CBOAHbIX U3faHwiA — ,,CnpaBouHKMKa no BoAHbIM pecypcam CCCP" y
,Tuaponornueckoro arnaca CCCP'’, oaHako HavaBwancA BoOWHA Momewana
OCYLWECTBUTL 3T NIaHbI.
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Martepuansi BoaHoro kapacvpa, cocraenenHsie 3a nepuoac 193110 1940 r,
CbiFpanu OFrpOMHYI0 pOfib B obecrieveHun ruapoNoruyecKUMU AaHHbIMU Ha-
POAHOrO XO03AWCTBA CTPaHbl B XOAE MEpPBbIX MATUNETOK, B roabl Benukoit
OTevyecTBEHHOI BOiMHbI U B NOCNEBOEHHbIN nepvoa. BMmecTe ¢ TeM OHU cnocob-
CTBOBANN PA3BUTUIO TUAPOSIOTUYECKON Hay Ky B HaW e CTPaHe; Ha UX OCHOBE
6biny BbiNONHEHbI (hyHAAMeHTasbHbie UCCEfOBAaHUA MO FOAOBOMY CTOKY
peK, UCrapeHuIo, PacyeTam MaKCUMalbHbIX U MUHUMATIbHEIX PACXOAO0B BOAbI.

B nepuoa noarotosku BoaHoro Kapactpa CTano O4eBUAHBLIM, 4TO CYLLECT-
BYIOWMI NOpAAOK NyBRAnMKauuu Matepuanos ruaponoruyecKux Habnoaeruin
no 10-neTkam He onpasabiBaer cebA, NOCKO/NbKY A0 3aUHTEPECOBaHHbLIX Opra-
HU3aLMit OHW LOXOAAT C BOsbLMM Orno3aaHneM. JTOT BONPOC Bbin rnepecMoT-
peH u, HaunHaa ¢ 1936 r., matepnans HabnoaeHWil Ha OMOPHOK CeTU CTaHL WA
M nocTos cranu nyGnuKoBaTbCA 33 KaXKAbid FTOA B BUAE FMAPONONMHECKUX
eKeroAHMKOB, COCTaB KOTOPbIX ObiN 3HAYMTENbHO pacluMped Mo CPaBHEHUIO C
6onee paHHUMU nyGnukaumAaMn. B nocneayrowme roabl B AONONHEHUU K MA-
PONOrMYECKUM eXEeroAHWKaM CTanu perynapHo Ny6nMKoBatbCA Matepuansi
Habnopeswit Ha crielManU3vPOBaHHON CeTu cTaHUWA;, BOAHODANaHCcoOBbIX, 036
PHbIX, BOMOTHLIX, @ TaKXKe A3HHbIE NO UCMAapPeHUIo C BOAHON NOBERXHOCTY U Cy-
wu, Bee 3tw perynApHbie ny6nukaumny, NpoAoMmKato WWecH A0 HaCTOR LWEero Bpe
MEeHW 1 COCTaBSIAIOLLME OrPOMHbIR (DOHA CUCTEMATU3UPOBAHHOM UH(OPMaUUK
{o6bemom Ao 2000 aBTOPCKUX NWUCTOB exerOAHO) O rMAPOSIOFUYECKOM pe-
XUMe, NPeAcTaBnNAoT cobolt KpynHellee AOCTUXEHWE COBETCKOM FUARONO-
run. 3Ta HHOPMaUNA ABNAETCA OCHOBHbIM UCXOAHBIM MaTepuanoM ANA Mpo-
BEeAEBHWA HayyHbIX WCCrefOBaHWit, paspaboTKyW MeTOA0B FUAPONOTU4ECKUX
pacuetoB U NPOrHO30B, FMAPONOrvMYecKoro OBOCHOBaHWMA CTRPOWUTENLHOTO
NPOeKTUPOBAHUA.,

8 koHue 50-x ropoe nMo mepe HaKoOMNNEHUA HOBbLIX AaHHbIX BCTas BOMNPOC O
BTOpOM n3aaHuu BoaHoro kapactpa CCCP. PaboTbi no ero cosnaHuio Benuch
¢ 1960 no 1973 r. noa Hay4Ho-meTOAMuECK UM pykoBoacTaom [ A, B coor-
BETCTBUE C YTBEPKAEHHOI NPorpamMmoit B cocTas BToporo BogHoro Kapacrpa
661U BKMIOYEHbI TPWU CEPUW U3AAHWIA, 0BOGWAOLWME MaTepuanb HabnoaeH uid
no 1965 r. skmouwtensHo: 1) ,,Muaponorvueckan uayvedHocts’’; 2) ,,OcHo-
BHbie TUAPONOTrUYECKMUe XapakTepucTUKKM': 3) peruoHanbHbie MOHOTpadmu
..Pecypcbi nosepxHocTHbix Boa CCCP”,

Cepun ,,Mvaponorvueckan uayuyeHHocTh’' (46 BbiNyCKOB) BKNCYAET WH-
topmaumio no ruaporpadvn pex U o3ep, CBEAEHUA O MMAPOSIOFrMYECKUX CTaH-
UWAX U NOoCTax, IKCNeAMUUOHHBIX UCCneaoBaHWAX. B 3Tux Bbinyckax Brepsbie
6binn AaHbl Hanbonee NosHbie CIUCKKW peK U 03€eP, COCTaBfeHHbIe N0 KPYNHO-
MaclwTabHbiM KapTam. OCHOBHbIE Pe3ynbTaTbl BCEW 3TOW MHBeHTapU3auuu
0606wWweHbl B8 OTAENLHOM U3aaHum ,,Pekun n osepa CCCP",

Cepun ,,OCHOBHbIE rMAPONOT MuECK e XapaKTepueTUKN' (42 Bbinycka) co-
LDepXUT cBEAEHUA O CTOKe peK 3a Becb nepuoA HabmoaeHwnit (ro roaam), ob
YPOBEHHOM, NEAOBOM M TEPMUUYECKOM pEXMME PeK v 03ep, Matepuanbi Nno
CTOKY HaHOCOB U TMAROXUMMUMN, ’

CepuA pervoHanbHbIX MoHorpacduit ,,Pecypcbl MOBEPXHOCTHbIX BOA

17



CCCP” (42 Bbinycka) npeacvaBnAet cobol He TONbKGO KOMIMIEKCHOe HayuHoe
0bobieHne aanHbIx MO ruaporpadvv ¥ BOAHOMY peXxxvmy PeruoHa, Ho u co-
AepXKUT MpakTUYeCKWE PEKOMEHAAUUW MO pacyeTam 3nieMeHToB MMAaponoru-
yecKOoro peXuma, KoTopbie MOryT 6biTh UCNOML30BaHbLI MIPU CTPOUTENLHOM
NPOEKTUPOBaAHWUM, B 3TOM MUX NpUHUMNUanLHoe oTandune ot ,,CnpaBouHUKOB No
BOAHLIM PecypcaM’’, BXOARLUMM B cocTas u3aaHuii nepsoro BoaHoro kapactpa.

Marepuanbt Broporo BoaHoro kapactpa CCCP oxBaTtbiBanM B OCHOBHOM
NoBepxXHOCTHbIE BOAHBIE PECYRChi, OAHAKO MO AETaNLHOCTU U nonHote 0606-
WEeHWA 3TV AaHHble He UMEIOT cebe paBHbIX B Apyrux cTpaHax mupa. O6wuin
obbeM u3naHwit BToporo BoaHoro kapactpa, coctoAwmit us 180 BbinycKoB.,
npeebicun 10 000 asTopckux nuctos. MyGmvkauma sToporo BoaHoro Kapacr-
ra CCCP ABunach BaxKHed UMM 3TaNnoM B PasBUTUU COBETCKON rMAPOSIOrHY 1,
B 4aCTHOCTW, B W3YyYeHUM BOAHbIX pecypcoB cTpaHbi. O6o6warowmm ntorom
pabotr no syopoMy BoaHOMy KapacTpy B 4acTv OLEHKW BOAHbIX PecypcoB
ABUNOCL U3fanve B 1967 r. ynoMAHyTON Bhiwe (cm. rnasy 1) KanuranbHoit
MoHorpadvu ,,BoaHble pecypchl U BOAHBIM 62naHe TeppuTopun CCCP”’, mate-
pvanel KoTopoit Bbinv NonoXeHs! B 0CHOBY pa3paboTku BeAywIMMU NPOEKT-
HbIMW U BOAOXO3ANCTBEHHbLIMW OPraHvM3auMAMuY cTPaHs! ,, [ eHepanbHON cxe
Mbl KOMMIEKCHOrO WCNONL30BaHUA BOAHbIX pecypcoB CCCP po 1980 r.”.

HakonneHHbid coBeTCKUMM ruaponoramMy 8 xoAe NOAroToBkKW BoaHoro
KapacTpa onbiT 060OWeHUA T'MAPONON M eCKUX AaHHbIX WWMPOKO UCNONb30BaH
npu paspaborke nporpamMmmel U NpoBeseHUy MexKAyHapoAHOT 0 COTPYAHUYECT-
Ba Mo rMAPONOrMA B PaMKax Tak HasbiBaeMoro MexayHapoaHOr o FUuaponoru-
veckoro aecatunetua (M) IOHECKO (1964—1974 rr.).

OanHoBpeMeHHO ¢ paboTaMu no BoaHoMyY KaaacTpy ynpasneduamu [ uapo-
Metcnyxbbi CCCP noa pykosoactsom IO 6bina 3asepuleHa NoAroToBKa
CnpaBouHukos no knumarty CCCP, a MunuctepctBom reonorun CCCP noaro-
ToBneHa u onybnvkoBaHa KanutTanbHaA cepus 0606WeHUd NO NOA3EMHbLIM BO-
aam CCCP.

HecMmoTpA Ha Gonbwyio paioTy, BhiNonHAeMYI0 B Halleil cTpaHe no Maaa-
HU0 obo6warimx cnpaBodHbIX U3AGHWIA MO BOAHLIM PecypcaM, yXKe B Xoae
NnoarotoBKM BToporo BoaHoro kapacTpa cTano ovesBuMAHbIM, uTo 37a paboTa
UMeeT CyllleCTBEHHbI€ OPraHW3aunoHHO-METOAMYECK e HEAoCTaTKK, a ny6nu-
Kyemble W3faHWA NO COCTaBy NPUBOAWMLIX MaTepuanoB He B NONHOW Mepe
YAOBNETBOPAIOT BO3POCWMM TpeboBaHUAM HayuHO-060CHOBaHHOFO NMnaHupo-
BaHWA KOMNMEKCHOrO UCMOfL30BaHWA M OXPaHbl BOAHbLIX PECYPCOB, @ TaKxke
MEpONPUATWIA NO 3aLMTe 0T BPeAHOr 0 BO3AEUCTBYA BOA.

B cBA3M ¢ OrpOMHBIM 06BEMOM FMAPONOFUYECKUX AGHHBLIX Y CIIOXKHOCTBIO
ux 06paboTKHY, BbINOMAHABLIEACA NPaKTUYECKU BPY4HYO 6e3 npuMereHunA co-
BPEMEHHON BLINACIIUTENLHON TEXHUKU, 060biLueHve MaTepranos B BUAE MHO-
rOTOMHbLIX KanacTpoBbIX W3fauuin Tpebosano TpyAa DONMbWIOro KonnekTusa
CReuManMcTos U ANUTeNbHOro cpoka BbinonHedua (10—15 neT), B pesynbra-
Te Yero AaHHbie KaaacTpa K MOMEHTY NybnuKaumu B 3Ha4UTeNbHOW Mepe OKa-
3biBanvChL ycrapeswmmu. Momumo atoro, Hanbonee cy LeCcTBEHHbIMW HeaoCTaT-
Kamu BToporo BogHoro kaaactpa 66110 0TCYTCTBUE B HEM HAAEXKHbIX AdHHbIX
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no soaonoTpebneHnio ¥ BOAOOTBEAEHUWIO, HeROCTaTOUHAA YBA3KA MarTepunanos
No NoBepXHOCTHLIM Y NOA3eMHbIM BOAAM, OF PAHU4EHHOCTb A3HHbIX MO Kavec-
TBY NOBEPXHOCTHLIX U NOA3eMHbIX BOA. MexAy TeM NPy pe3Ko BO3POCLUEM B
70-e roabl 06beMe BOAOXO3ANCTBEHHOrO NMPOEKTUPOBAHUA U CTPOUTENLCTEA
TpebGosanucb ornepaTBHbIe HaAEXKHbIe AaHHbIE NO BCEM BUAAM BOAHbLIX pecyp-
COB B TOM WU/IM UHOM PErvoHe, U3 UCMONb30BAHWWN MO KOSIMNECTBEHHLIM U Ka-
YecTBEHHbIM MOKa3aTenAM, TEHAEHUMN U3MEHEHVW NOA BAUAHWEM KUMmaTu-
yeckUx PaKTOPOB U XO3ANCTBEHHON AEATENLHOCTH.

Bonblioe 3HaYeHWe ANA CTUMYJSIMPOBAEHUA AafbHEALIero N3yYeHUn BOAHbBIX
pecypcoB CTpPaHbi U COBEPLUEHCTBOBAHMA cuCTeMbl x obobiieHna ana obec-
neyeHVA COBPEMEHHbIX NoTpeBHOCTEe! HapOAHOMro X03AWCTBA UMENN yTBEPK-
neHHbie BepxosHbiM Cosetom CCCP 10 aexabpa 1970 r. ,,OcHoBbI BOAHOF O
saxkoHoaatenscraa Corwaa CCP n cowsHbix pecnybnuk”, KoTopbie, B YaCTHOC-
TW, npeaycMmarpusaoT seaeHne ocyaapcTeeHHoro soaHoro kapactpa CCCP
(FBK) /49, 77/. B coorsetctaun ¢ ,,OcHOBaMM BOAHOTO 33KOHOAATENLCTBA
Coiosza CCP v co3Hbix pecnybnuk’’ MoCyAapcTBEHHbIN BOAHbIK KapacTp Be
A€TCA Ha OCHOBE AaHHbIX FOCYAAPCTBEHHOr O y4eTa BOA U NPeAcTaBfineT coboil
eKerofHO NOMOJHAE; bl CUCTEeMaTU3UPOBaHHLIA CBOA CBEAEHWA O BOAHLIX
pecypcax (MOBEpXHOCTHLIX U NOA3EMHbIX) , UX KONMUYECTBE U KayecTBe, a TaK-
e WCMOSb30BaHWM AfIA OTAENbHLIX MPUPOAHO-3KOHOMUYECKUX PeruoHOB,
GacceltHOB U AnA cTRaHbl B LenoM. OF nepBoro M BTOPoro BoAHbIX KaAacTRoB
OH OTNWYAETCA CREAYIOWUMMU NPUHUMUIAATIBHBIMU BO3MOXHOCTAMM:

— PBK Beaerca Ha obiierocyAapcTBeHHONW (MeXBeLQOMCTBEHHOW) ocHoBE
Y BKSIIO4EET CBeAEHWA O BCEX BUAAX BOA ¥ UX UCMONb30BAHWUN;

— matepuansi 'BK aABnAawTcA eauHCTBeHHbIMY O0MUMATIBHBIMU AAHHBIMU
0 BOAHbIX pPecypcax, obAasaTenbHsIMU A5IA UCNONNb30BaHUA NPU PELUEHNN BCeX
3apau, CBA3aHHbIX C FUAPONIOFMYeCKUM obecrieyeHemM HapOAHOr O X03ACTRa;

— BK npeacrasnAetr co60i NMOCTORHHO AEACTBYIOWYIO AWHAMUYECKYIO
cuCcTemMy HakonneHwA, 06paboTku, xpaHeHna U BbiAaduyn notpebutenam undo-
pPMauum O BOAHbIX pecypcax, UX pe)xuMe U UCNofib3oBaHWW, OCHOBaHHYIO Ha
vcnonb3osaHum 3BM,

Dannbie FBK pomxHb ynosnetsopats TpeboBaHUAM:

— TEKYLEro u nepcrneKTUBHOrO NN3HUPOBAHUA NCNOfb3OBAHMA BOA WU BOA:
HbiX 06bEKTOB, COrflacoBaHWA U yBA3KWU PalMOHAsNbLHOMO Pa3BUTUA U pasMe-
WEHUA TNPOU3BOAUTENbHLIX CUNl Ha TeppuTOpUM CTPaHbl € BOAHBIMU pe-
cypcamu;

— COCTaBMEHWA FeHepansHOW W PervoHasibHbIX CXeM KOMMJAeKCHOro WUC-
nonb3oBaHWA W OXPaHbl BOAHbIX PECYPCOB, BOAOXO3AWCTBEHHbIX EanaHcos;

— NPOeKTUPOBAaHNA BOAOXO3AUCTBEHHbLIX, TPAHCNOPTHLIX, NMPOMbILUIEH-
HbIX U APYFWUX NPeAnPUATUIA U COOpYXKEeHWA, CBA3aHHbIX C UCNONb30BaHUEM
BOA ¥ BOAHLIX 06bEKTOB;

— NPOrHO3NPOBBHUA W3MEHEHWWA FUAPOSIOF UMECKIMX YCNIOBUIA, BOAHOCTU
PEK U KaueCTBa BOA;

— onepaTUBHOFO YMNpPaBleHWA BOAHbIMU pecypcaMmun v paspabotTku Mepo-
NMPUATUA N0 noBbiweHuo 3dtdexkTUBHOCTY PabOThbl BOAOXO3ANCTBEHHbIX
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cucTem;

— pas3paboTKn MepONPUATUI NO NPeAYRPEXAEHWUIO U YCTPaHEHUIo BpeAHo-
rO BO3AEGACTBUA BOA;

— OCYLIECTBNEHNA rOCYAAPCTBEHHOrO KOHTPONA 33 BbINOMHEHWeM Mepo-
NPUATHIA NO OXPaHe U pallMOHaNIbHOMY MCNOL30BaHUIO BOAHBIX PECYPCOB;

— perynupoOBaHMA B3aMMOOTHOLLEHUN MEeXAay BOJOMONb30BaTeNAMM, a
TaKe MeXxQY BOAONONb30BATENAMM U APYIMMU OPraHn3aunamn.

PaspaboTka HoBolt cucTembl BegennAa TBK 6bina Havata 8 1972 1., 2 B
1977 r. Coeetom Munuctpos CCCP 6wino npuHATo nocraHosnexue, o6A3bI-
saowee ockomruapomer CCCP cosmectHo ¢ Munsoaxosom CCCP u Muw-
reo CCCP npuctynute, Haymuwaa ¢ 1978 r., Kk sBeaednto [ ocyaapCTBEHHOrO
soaHoro kagactpa CCCP. B ocrosy BegenuAa B nonoxeH NpUHUMN eanHcT-
Ba NPUMPOAHLIX BOA, NpeAnonararoumic o6o6weHue B KagacTpoBbIX marepua-
nax faHHbIX O NOBEPXHOCTHBIX U NOA3EMHbIX BOAAX, a Takxke 06 nx ucnone-
30BaHUY.

Benenune TBK npeaycmotpeHo no Tpem paspenam: |, [loBepxHoCTHbIE BO-
abl”’ (oTBercTBenHbIM Mockomruapomer CCCP), , Moasemuble Boabl” (oTBET-
crBeHHblit Munreo CCCP) w ,,Mcnonb3osanue Boa”™ (oTBetcTBeHHbIn MukBoa-
xo03 CCCP) .

K HacTosWeMy Bpemenn paspaboTansl U yTBERXKAEHbI HA MEXAYBEAOMCT-
BeHHOM YypPoBHe cocTaB AauHbiX [BK, cTpyKTypa ero nybnvkyemoit vactu u
NePUOANYHOCTL U3JaHnI, METOANYECKME YKa3aHA No ero BeaeHnto. CTpy KTy-
pa nybnukyemon wactm MTBK npesycmatpupaer usfaHune KaTanoXHbiX exe-
FOAHBIX U MHOMONETHWUX AaHHBIX MO BCeM TpeM BepomcTeam (tabn. 2) . Bone-

Tabnuya 2

CTPYKTYPA U NEPMOAUYHOCTbL U3[AHUR
FOCYAAPCTBEHHOIO BOQHOI0O KAQACTPA

HaumeHosaHve uanaHua MepuogmuHocTs NyGnanKaumi

PA30EN 1. NOBEPXHOCTHBIE BOAbI

Cepua 1. KaTanoxHbie gaHHbie

Karanor pek, Kananos, osep v sogoxpa- Paaoseie uapauua. B gansHenem no mepe
HUNKLW, HEo6X0aUMOCT M NYBNUKYOTCA AOMOH EHUA
Katanor ceneBbix 6acceMHoOB u ovaros WK OCyLWECTBAABTCA NepensgaHue

Ha Tepputopuu CCCP

Katanor negnukos CCCP

Katanor mopew u MOpPCKUX yCTbes pek

Cepua 2. ExxeroaHble AaHHbie
ExeroaHbie aaHHbie 0 pexxume n pecypcax W3galoTcA exerogHo 3a NpeaLect By oWwun
I'IOBep)(HOCTHbIX BOa Ccywun roa
E>xkerOaHbie A@HHbIe O KauecTBe NOBEPX-
HOCTHbIX BOA CYLluwn
E>xeroaHbie 48HHbIE O CeneBbix NOTOKax
ExxerogHbie paHueie 0 pexume n KauecTt-
Be BOA MOPE ¥ MOPCKUX yCTheB peK




Npoaomxenue 1abn. 2

HanmeHOBaHWE napaHua MepuoanuHoCTL Ny 6NUKauui

Cepun 3. MHOroneTHue gaHHbie
MHOroneTHUE gaHHbie O pexuMe 1 pecyp- Mapnawotca 1p33 B 5 ner (Ha ypoBeHs ner,
cax NOBEPXHOCTHbIX BOA CYLUW KpaTHbiX MATH)
MHoOroneTHue aaHHbIE O KauecTBe NoBepx-
HOCTHBIX BOA CyLUW
MHOroneTHue AaHHbIE O PEXUME U KauecT-
Be BOA MOPER N MOPCKUX YCTbEB peK

PA3OEN 2. NOA3EMHbBIE BOAb!

Cepuna 1. KaTtanoxHbie AaHHbie

KaTtanor noasemHbix 8Oa Pa3aoBbie nagaHuA. B ganbHellem No mepe
HEo6xoauMOoCTH NYBAUKYIOTCA AONONHEeH A
AN OCYULeCcT BNRETCA Nepen3gaHue

Cepun 2. ExeroagHoie AdHHbIE

ExerogHbie AaHHbie O 3anacax u KayecTBe M3galoTcA exxerogHo 3a NpeaLuecTBY WK
noa3emubix 8O4 roa

ExceroaHbie AaHHbIE O PEXUME NOAIEMHbIX

BOA

Cepun 3. MHOroneTHue gaHHbie

MHOroneTHue gaHHbie O 3anacax u kavecT- WagawTcea 1pa3 B 5 ner (Ha ypoBewb nert,
8e NOA3eMHbIX BOA KpPaTHbIX MATK

MHOroneTHue paHtbie O PeXkUME MNog3IeM-

HbiX BOA

PA3AEN 3. UCNONBL3OBAHUE BOA,

Cepwun 1. KatanoxHbie AaHHbIE
Katanor sBogononsaoeaTenent Paaosbie usgaHua. B ganeHeiiuem no mepe
HeoBx0AUMOCTU NYBNUKYIOTCA 4ONOMNHEH UA
MNK OCY LLECTBNAETCA Nepen3gaH ue
Cepun 2. ExxeroagHbie gaHHbie
E>kerogHbie AaHHbie 06 UCNONb3OBaH UK N3nal0TCA exXeroAHO 3a NpeawwecT By 0w Ui
BOg roa
Cepwuna 3. MHOronetHue paHubie
MHoroneTHue gaHHbie 06 ncnonbaoBaHuu  WNapaotea 1 pa3 B 5 net (Ha ypoBeHb ner,
BOA KPaTHbIX MATK)
OBBEAUHEHHBIE N3OAHUA

BoaHbie pecypcbi CCCP v ux ucnonbiosa- WN3paloTCA NPUMEHUTENLHO K CPOKaM BOZO-
Hue (OueHKa BOAHbIX PECYPCOB U UX U3-  XO3ANCTBEHHOrO NNaHMpOBaHuA
MeHeH Ui

WWHCTEBO 3TUX U3AAHUK YXXe NYGNUKYIOTCA UMW NOAroTaBNUBAIOTCA K NeyaTwn
/31/. Hauuuan ¢ 1981 r., onepatusHo (B TeKylieM FOAY 3@ NPEALLIECTBYIO LM
rol) nybnukyercAa ob6beauHeHHOE MeXBEAOMCTBEHHOE eXeroHoe u3faHue
.PECYPCbI NOBEPXHOCTHLIX U MOA3EMHLIX BOA, UX WCMNONL30BAaHWUE U KauecT-
BO'’, KOTOPOE COAEPIKUT faHHbIe NO TepPMTOPUU pevHblx BacceHoB, Mx yuacT-
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KOB, 3KOHOMMUYECKUX PAUOHOB, COIO3HbIX recny6nuk n CCCP B uenom.

Hapaay ¢ noAroToBKo# Ny6nnKyemoi vacTu KapacTpa cO3AaeTCA aBTOMa-
TU3WPOBaHHAA MHGOPMaUMOHHaA cucTema MTBK (AUC M'8K) . AUNC MBK npea-
CTaBnAeT cOBON OCHOBAHHYIO Ha NPUMEH BHUN COBPEMEHHbIX TeXHU4ECKUX, UH-
hopMaUMOHHBIX NPOrPaMMHBIX CReAcTB, eauHyto ana CCCP cuctemy cbopa,
KOHTPONA, XPaHeHA 1 06paboTKKU AaHHbIX 0 BOAHLIX 06beKTax, BOAHbLIX pe-
cypcax, peXume, KauecTsBe u UCMONbL3OBAHWK BOA, a TaK)Ke AOBeAeHUA 3TUX
AaHHbIX W Pe3ynbTaToB Ux 06paboTku n 0606weHvA oo notpebutenei. OcHo-
BHbIe uenu cosfanuna ANC MBK cneaytowme:

— NOBbIWIgHWE OMNepaTuBHOCTU B obecrneveHnn HapPOAHOro XO3AMCTBA rug-
PONOrMYECK UMM AAHHBIMU 32 CHET YMeHbLWEHWA BPeMeH MeXay NoABeHUEM
OaHHBIX U BO3MOMHOCTbIO UX UCMONbL30BAHMA, a TAKIKE 3@ CYeT COKpalleHua
BpEeMeHU OTBeTa Ha 3anpoc;

— yBenuuenune uHgopmatnsHoctv MBK 3a cueT pacwmpeHuA cocrasa npwu-
MEHAEMBIX METOAOB U NOBbILWEHNA YPOBHA 06PaboTKIU M 06061LEHNA AaHHbIX;

— BbicBOBOXABHWUE YACTH TPYALOBBLIX PECYPCOB, 3aHATLIX CUCTEMATHUIAU Ve,
NOWUCKOM, KOHTRONEM, BbIGOPKONW, 06paboTKol N 0606wennemM AaHHbIX Kak
B OpPraHusaumax, ocyuwecTanAwowmnx seaedue MBK, Tak u B oprasmsaymnax-no-
TpebuTenAx KaaacTpoBov nidopmaumu.,

AWNC TBK aBnaetca meXxseAOMCTBEHHOW cuctemoir. Mo suaam cobupae
MOW, npurnmaemoir, obpabarteiBaemMolr n BblaaBaemon urdopmaunm, a TaKxe
No pacnpefeneHvio OTBETCTBEHHOCTW 3a Beferne [ BK no ero pasnuuuebim pas-
aenam ANC MBK coctouT n3 Tpex BeAOMCTBeHHbIX Noacuctem: ,,MNosepXxHoc-
THeIE BOALI', ,,Noa3emHble BoALI”, ,,Mcnons3oBaHue Boa' . OTBETCTBEHHbLIMAI
3a cO3flanune, PYHKUNOHNPOBaAHME N Pa3BUTHE Yy Ka3aHHbIX NOACUCTEM ABNAIOT-
cA cooTBeTcTBEeHHO: [ockomruapomer CCCP (T, Mwuureo CCCP
(BCEMTMHIEQ) 1 Muusoaxosz CCCP (UHWNMKUBP) . OtBercTBEHHLIM 338 CO3-
faHue cuctembl B uenom asnAetcA [ockomruapomer CCCP, wayuso-metoan-
yecKoe PYKOBOACTBO pa3paboTkon ocywectenAer TN

Noacuctema ,,MoBepxHOCTHbIE BOAbI' [NENUTCA B CBOIO ouepelb Ha LUECTb
BMAOBLIX NMOACUCTEM MU BAHKOB JaHHBLIX M TaK Ha3biBaembll 0600 wWeHHbIN
cneunannanpoBaHHHbIik GaHk AaHHbIX ,, [ OCyA3pCTBEHHLIA BOAHLIA KajacTp'’,
COAepXawmin MaTepuansl KOMMNNEKCHON OLEHKWU BOAHLIX PecypcoB. Y KaszaH-
Hoe zenexue 06YyCNOBNEHO CYUIECTBEHHO PA3NUYHBIMU TUNaMU BOAHLIX 061 e
KTOB 1 XapakTepom HabniofaemeiX Ha HUX ABNEHWUA N NPOUECCOB, KOTOPLIA
B cucteme [ockomrugpomera CCCP TRAZAMUMOHHO U3YHAIOTCA DasNNUHbIMA
opranmsaumamu. B coctase noacuctemsl ,,IoBepXHOCTHLIE BOALI" paspabaTel-
BalOTCA creaylowte BUAOBbIE MOACUCTEMbI BTOPOFO MNOPAAKE MNW HaH Ku AaH-
HeIX (puc. 2):

— ,focyaapcTeeHHbIA BOAHLIA KagacTp' — AaHHble KOMNAEKCHOMR O eH KK
BOJHbIX PECYPCOB; OTBETCTBeHHbLIA [TH;

— ,,Pekn n Kadanel” — flaHHble O rUAPONOrUIECKOM PeXXuMe BOAOTOKOB;
otseTcTBeHHbIA BHUNTMU-MUL;

— ,,03epa u BOAOXPaHUNNLWA" — AaHHbIe O FMAPOMETEOPONOrMYECKOM pe-
»KUMe BOAOEMORB: OTBeTCTBEHHbIA [TTH;
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IMopzemMHbie BOAbI Wcnonb3osaH vie BOAbt

MoBepxHOCTHbLIE BOAbI

CneuuanusnupoBaHHbii
BaHK JaHHBIX
.. FocyaapcTeeHHbin
BOAHbIN kagacTp '

BWAOBLIE | MOACUCTEMBI

Pexkn Oaepa Kavectso Mopa
w v BOgoO- NOBEPXHOCTHBIX ¥ MOpPCK ue NeaHuxu Cenu
KaHanbi XpPaHunuwa BOZ Cy UM YCTbA peK

Puc. 2. Opradusauvonnan cTpykTypa AUC MBK.

— ,,KauecTBO NoBepXHOCTHBLIX BOA CYWM' — ryuApoOXUMUYECKUne noKasate
M KaYecTBa Bo/ BOAOTOKOB M BOJOEMOB; OTBETCTBEHHbIW MAPOXMMUYECKNA
WHCTUTYT;

— ,Mopa n Mopckue ycTeA pek’’ — AaHHbIE O TMAPOMETEOLONON UYECKOM
PEXHUME U FUAPOXUMMYECKUX NOKazaTeNAX KavecTsa BOA NpubpexxHoi yacTu
Mopei, BHYTPEHHUX MOPel W MOPCKMX YCTbEB pek; oTsetcTserHbie FOWH u
AAHWUN — no apKTUYECKNUM MOPAM 1 YCTbAM PEK;

JleAHUKU — KaTanoXHble CBEAEHMA O NeaHWKaX; OTBEeTCTBEHHbIW
CAHUTMU;

—~ ,Cenn” — xapakKTepuUcTUKWU CeneonacHbIX PaloHOB W NPOWEAWNX c~
nel; orsercTeeHHbin KasHUT MU,

YKasaHHble NOACUCTEMBbI BTOPOro MOPAAKA OCYLECTBAAIOT OfHU U Te Xe
obulecucTemMHble (ByHKUUU NPUMEHUTENBHO K PasnuuHbiM Bulam wHdopma-
UMM u A0mMKHbI BbITh TECHO CBA3aHBLl MeXAy Cobol, obmenmBaace B cnyvae
HanobHOCTN HEOBX0ANMON MHopMaLnen.

Mo dhyHKYMOHANEHOMY NPU3HAKY B KaXKAOW BEAOMCTBEHHON Unu BUA0BOMN
noacucteme ANC MBK MOXHO BbIAENUTE TP (YH KUMOHANLHEIE MNOACUCTEMB: !

23



— noAroToBKa uxnopmayun (C60p, KOHTPONb HoPMaunn, ee NepBUUHaA
06paboTka u 3aHeceHye Ha MaLLUHHbIE HocuTenu) ;

— BeAeHUe WHopmMaunonHoi 6Gasbl (HakonneHwe m yueT vHdopMauun,
obecneverve COXPaHHOCTU NePBUYHO-06PaboTaHHbIX U 4OCTOBEPHBIX AaHHbIX);

— poseaeHue undopmaun ao notpebuteneit (Npuem, perncrpauna n aHa-
nu3 3anpocoB notpebuteneit, Nnouck u 06paboTkKa AaHHbIX C L eNblo NONYyYeHHA
3anpawueaeMoit UHdopMauun, TUPAXKMPOBaHWE AaHHbIX, Mepefaya AaHHbIX
notpebutenam) .

PYHKUWUN NOACUCTEM B 3HAYNTENBHOWM CTENEHW aBTOMATU3URYIOTCA NMYTeEMm
NEYMEHEHMA COBPEMEHHBIX TEXHMYECKUX U NPOrPaMMHbIX cpedcTs. YuacTue
yenoBeKa ocTaeTcA HeobxoanmbiM npu cbope undopmaumnn, 3aHeceHnn ee Ha
TEXHUWIECKUE HOCUTENU, B NPOUECCE KOHTPOMA W NPUHATUA PeLlervAa, Npu
npuemMe U aHanuse 3anpocoB, NPU TMPAXUPOBAHUM U PelaKTUPOBaHUKU MaTe
Puanos.

Pa6oTbl no co3panuio AUC MBK 3asepumnuck caauent 8 1985 r. BONbITHYIO
3IKCNNyaTauulc ee MepBO ouepean, BKNIOYAOWER wHEGOPMaUMOHHYe 6a3y,
NpoOrpaMMHble U TEXHWIECKUE CPEACTBA, OPraHU3auMOHKbIE CTRYKTYPLI U pa-
6ovyto AOoKymeHTauuo. B coctase NycKoBOro Komnnekca NepBOi OvEpPEan
pyHKUMOHNPYIOT (NpaBia, B OrpaHudeHHOM o6LeMe) BCe AeBATL MOACUCTEM
vunu 6aHKOB AaxHbIX no pasgenam 'BK, ocywectenatowmx cbop, KOHTPONS,
Hakonnenune, 06paboTKy UHdopMauuu 1 ee Bbiaady notpeburento,

B pamkax noacuctemsl , floBepXHOCTHbIE BOAbI" cAaHbl B 3KCNNyaTaumio
cemb BaHKOB JaHHbIX, LUECTL U3 KOTOPLIX COOTBETCTBYIOT BMAOBBIM NOACUC
Temam (puc. 2), a ceabMoir BaHK ABNAETCA CneunanMaupoBanHbiM u obecne-
yuBaeT nonyuedne 060BWEHHBIX AaHHBIX O ©XKErOAHbIX BOAHBIX PECYPCaX OC-
HOBHbIX PeYHbIX 6ACCERHOB U aAMUHUCTPATMBHBIX PAMOHOB, a TaKKe pacuer-
HbIX rUMAPONOTMYECKUX XaPaKTEPUCTUK MO BONbLIOMY YUCTY FMAROMETRUYEC-
KNX CTBOPOB.

B coctaBe nepsoit ouepean noacuctemsl (6aHKK gaHKbIX) MO NOBEPXHOCT-
HbIM BOJIaM G6ECNeYnBalOT BbiAavy MO 3aNPOCaM CNeAYIOWUX JaHHbIX:

— UHGOPMALMIO O BOAHBIX LECYPCAX aAMUHNUCTPATUBHO-TEPRUTOPUANbHBIX
€AVHWUL, IKOHOMUYECKUX PallOHOB M KPYMHbIX PeuHbIX BacceiiHos, pasnuunbix
XapaKTEPUCTUK Pevdoro cToKa No BLIBOPOYHOW CETUM NyHKTOB HabnloaeHui, a
Takoke uHopmauuio o 3anacax BoAsl B KPynHehAwux sogoemax CCCP;

— wHdopmauuio 06 anemeHTax rMALONOTUMECKOrO PeXUMa BOAOTOKOE B
Buie TPeX OCHOBHbIX Tabnuuy, rmAPONOruiecKoro exeroaHnKa;

— nHdhopmauuio 06 anemeHTax ruapPOMETEOPONOrNYECKOro PeXXUMa BOAO-
€MOCB B BYAe NATU Tabnuu ryaponNoOruvecKoro exerofHuka no seIGOPOYHON
ceTu NyHKTOoB HabmoaeHunir YIKC;

- nHdopmaunio 06 anemedTax rmapoOMEeTEOPONOrMYECKOrO DEXUME U O
rwaApOXUMWYECKUX nokasaTenAax Kavectsa BofA mopeit CCCP B suae BocbMu
Tabnuu, MHOrONETHUX AAHHBLIX U PE3YNbLTATOB CreuuansHOW CTaTUCTUYECKON
o6paboTKU HabnoaeHWA;

- NepBUYHbIX U 0006WEHHBIX BO BPEMEHN U NPOCTPAHCTBE AaHHbIX Hab-
MOAEHUA 33 TUAPOXUMUYECKUMU NOKa3aTeNAMM KavyecTBa BOJ, BOAOTOKOB M
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BOAOEMOB, BKMOYaA Tabauubl rMAPOXUMUYECKOr O eXKeroAHUKAE U Pe3yNbTaTbl
MHOIOMEPHOIO CTaTUCTUUECKOrO aHannsa;

— KaTaNnoXHbIX XapaKTepUCTUK NeAHMKOB;

— KaTANOXHbLIX XapaKTepucTuK cenesbix 6acceiHoB, Bpe30B U puiTBUH Ka-
saxckoit CCP.

Bcero noacuctema ,,MllosepxHocTHble Boabl”' oxsateigaeT okono 30 000
BOAHLIX 061LeKTOB ¥ BblAaeT notpebutento okono 250 Buaoe uHdopmaumu.

Mepsaa ovepens noAcucTemMbl (6aHka aadubix) ,,MloasemHbie BoAbI" 0bec-
neunBaeT BbLIAAYY MO 3aNPOCaM AaHHbIX O MECTOPOXAEHWUAX NOA3EMHBLIX BOA,
pecypcax, PeXXUme W KavecTse NOA3EMHbIX BOA NO BbIBOPOYHOW ceTy Kpyn-
Hewmnx Ha Esponenckoi yactu CCCP Mockosckoro u [lHenposckoro apte
3maHckyx Bacceinos. Moacncrema oxsarteiBaeT 50 06beKTOB NOA3EMHLIX BOA
1 BblaaeT notTpebutentio 32 suaa ukdopmanuu.

MNepsan ovepeab NoacucTemsl ,, McnonssosaHue BoA’' obecrneynBsaer BbiAady
No HeperNameHTUPOBaHHBIM 33Npocam (aKTUYECKUX AaHHbIX O BOAONONb30-
Banun no 6acceitHam, aiMUHUCTPATUBHLIM 3anpocam haKTUYECKUX AaHHbIX O
BOAONONL30BaHWU Mo BacceliHam, aAMUHUCTPATUBHBIM TEPPUTOPUAM, OTpac
NAM W BEOMCTBAaM, OTAEeNbHLIM Opranusauvsm. Mo WYPOTe OXBaTa BOAO-
nosv3osateneid (cBbiwe 80 Tbic.) ¥ HOMEHKNAType BbIAaBaeMbIX CBEAEHUA
(HECKONBKO THLICAY BUAOB BLIXOAHLIX AOKYMEHTOB) yKasaHHas NoacucTema
NPesoCXOAUT AGHCTBYIOWME aHanoruuHble 3apy6GeXxHble WHOPMaUUOHHBIE
cuctemsl (CUIA, dpanuua, YCCP u ap.) /31/. OHa obecneunsaet Bblaawy cne
AYIOLLMX MaTEPUanos Mo UCNoNL30B8aHUI0 BOA:

— CBefleHWUA 0 MeCTOMONOXEHUN N OCHOBHBIX NapameTpax BOAOXO3AUCTBEH-
HbIX O0BLEKTOB;

— 0606WeRNA eXXerofHbIX AaHHBIX 0 HAKTUYECKOM BOAONONbL30BaHUY;

— eXerofHbix AaHHbiX 06 ob6bemax 3abupaemoid u cbpacbiBaemoir BOAbI 3a
MeCAUHbIE MHTEPBAnk! BPemMeHM NO KPyNHbIM BOAOXO3ARCTBEHHBIM 06beKTaMm.,

Mudopmauunontoe obenykusanue npegycmaTpmeaeTt seifauy notpeburento
KaK MCXOAHOW WHoPMauuu, coaepKauleicA B UHdopPMaunoHHon 6ase, Tak u
0606ueHHOl MO Pa3sAUUHbIM nNpusHakam (6acceiHoBbIR, TEPPUTOPUANBHBIN,
oTpacneBoW u ap.). B nocneaHem cnyvae BbIAAOTCA AaHHble 06 ucnons3osa-
HUM BOAHBIX PECYPCOB NO pevHbiM BacceiiHam, UX y4acTKaM Unu PacueTHbIM
CTBOPaM; MO aAMUHNCTPATUBHLIM PAAOHAM, OTPACNAM HAPOAHOr O X0O3AUCTBA,
MUHUCTEPCTBAM U BEAOMCTBAM, OTAENbLHLIM OPraHU3aUUAM N NPeANPUATUAM.

Mepeyucnernble aocTuxenna B obnactn MBK Becbma 3HauutensHsl — cae
NaH nepBbIA BaX<HbIW LIAr MO NYTH CO3AAHUA NPAHUMNUANLHO HOBOIO, MEXB e
AOMCTBEHHOr0 Kajactpa no BCeM BWam BOA, B PELIEHUU BECbMa CNOXKHOM
3alayn nepexoia K aBTomaTuzupoBaHHomy cbopy, o6paboTke u Beigade no-
TpebutenAam KagacTpoBbix matepuanos. Bmecte ¢ Tem B 370l paboTe BCe ewe
UMEETCA HeMano HeAOCTaTKOB M NPobnem, KOTOPbIE XKAYT CBOErO PeLieHua.

B noacucremax no noBepXHOCTHLIM N NOA3EMHBIM BOJaM B COCTaBe WH chop-
MaUUOHHBIX 6a3 CoOAEMKUTCA NOKA AOCTATOYHO OF PaHWYeHHbIR 06bem AaHHbIX
Naxe No ONOPHOM CeTH CTaHWUA, OTCYTCTBYIOT FTMAPONOrUMECKNE U MAPOreo-
norvyeckue laHHble NO MHOrUM MNYHKTaM HabnwaeHwi, B TOM YucCne AaHHbIg
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3a UcTopuueckuin nepuod. CneuuansHble BUAbLI rUaPONOFMMECKON MHGOPMa-
UUK, BKNIO4aA JaHHbie BOAHODGANAHCOBbLIX CTAHUMA U IKCMEANUMOHHbIE MaTe
puanel, NOKa He BKNoueHs! B cuctemy ANC MBK.

OcHOBHOW HeAOCTaTOK NoAcucTemsl ,, McnonszosaHue BoA™ obycnosnen He
CTOMbKO €8 OPraHWU3auMOHHO-TEXHUYECKUMU U MPOrPaMMHbBIMU BO3MOXHOC-
TAMU, CKOMbKO HECOBEPLUEHCTBOM CaMOWN CUCTEMBI yueTa NCNONbL30BaHNA BOA
B CTPaHe, @ UMEHHO, HU3KOW TOYHOCTBLIO UCXOAHLIX AaHHbLIX NO BOAoNOTREONe
HUIO M BOAOOTBEAEHWUIG HA 3Tane pPyuHon obpaboTku uudopmaunu a0 BBOAA
ee B IBM. YnyuweHue opralusauuu ydeta Ucnonb308aHuA BOJA, COBELLUEHCT-
BOBaHWE U3MEPUTENbHOW TEXHWKWU, BHeAPeHWe MONHOK aBTOMaTu3auuu nNpo-
uecca nonyveHusa, o6paboTKK K BbIRAYM UH(OPMAUUKU — OCHOBHbIE Hanpagne
HWA JanbHenLWwer o COBePLUIEHCTBOBAHUA 3TOW NOACUCT eMBI.

[lo nacToAWwero BpemeHu He Bce usaaHua BK, npeaycMoTpeHHble CTRY K-
TYPOW, cBOeBPemeHHo nybnukytotea, BoamoxHoctu ANC MBK noka orpaxu-
yeHbl U He MOryT B NONHOIK Mepe YAOBNETBOPUTE NoTpebuTenei No cocTtagy
BbLIXOAHON NPOAYKUMK, NO NOAHOTE U AOCTOBCPHOCTU XPaHWUMBIX A@HHbIX, NO
BPemeHu oTeeta u cnocoBam aocTyna K maTtepuanam. Obmen uxdopmauveis
mexay 6aHkamu aantbix ANC FBK u tem 6onee co cmexxHbimMu 6aH kamu AaH-
HbIX B COCTaBe NEPBOU OYEPEAU He HanNaXKeH, uTo 3aTpyAHAeT KOMANEKCHOe
UCMONb3oBaHue Pa3sHOPOAHOW UHGopmaunu. Cneayer OTMETUTL TaKXKe, 4TO B
HacToAwee BpeMA 3ddeKT oT 6aHKOB AaHHbIX AOCTUraeTCA TONbKO Ha UEHT-
pantHoOM YPOBHE — B FONOBHbLIX WHCTUTYTax COOTBeTCTBYIOWeEro npodmna.
Ha peruoxansHOM yposHe, rae obecrneuuBaeTcA co3faHne U NOMONHEHNE WUH-
dopmaunoHHon 6asel, 6aHKWU JaHHbIX OTCYTCTBYIOT.

[AnA ycTpaHeHnA UMeloWMXCA HeLOCTAaTKOB 1 AansHerWwero passutma AUC
FBK npeacrasnAetca HeoBXOAUMBIM PeLlnTL CNEAYIOUIME OCHOBHBIE 331a4W:

— pacwupeHue u nononHeHue UHMOPMaUUOHHOW 6asebl, 0COBEHHO Nogacuc-
Tem , floBepXxHoCcTHBIE BOALI v ,,[Moa3emMHble BOAbLI';

— obecneyerue 6oOnee BLICOKOrO YPOBHA JOCTOBEPHOCTU AaHHbLIX, NOBbI-
weHue 3heKTUBHOCTU U KavyecTBa 0BCny>XUBaHWUA NoTpebuTtenedn;

— pacwuperue coctaBa BbIXOAHOW WH(OPMauuu ¢ obecnedeHuem nonyve
HUA B aBTOMAaTU3UPOBAHHOM PEXWUME BCEX OCHOBHbIX NyONuKyeme!x xapakTe-
puctuk FBK;

— obecneveHue perynapHoro obmexa AaHHbIMU MeXAY NOACUCTEMAMU C
uensto coBmecTHo 06paboTku u 0b6obuweruna nHopmauun PaznUUHOro BUAO-
BOIrO COCTaBa;

— NOBbILWEHWNE ONEPaTUBHOCTU NONYYEHUA KaJacTROBbLIX JaHH bIX CPEACTBa-
mu ANC MBK.

Ha ocHOBaHuM HayuHoro o6o6wenua matepuanos FBK u pesynsTatos Bbi-
MONHEHHBLIX B nocrefHue rOAbl UCCNEAOBaHWUNA Haspena HacToATENbHaA Heob-
XOANMMOCTL B MOAroToBKe U nybnukauywu kanutanbHol moxorpadwmu ,,Boa-
Hele pecypcsl CCCP u ux Byaywee”’, B KoTopoit uenecoobpasHo noasectn
MHOrOneTHUE NTOMW U3YHEHUA BOAHBIX PECYPCOB CTRaHbLI U UX U3MEHEHWI MoA
BNWAHUEM XO03ANCTBEHHON [AEATeNbHOCTU W KUMaTU4eCKUX (aKTopoB Ha
COBPEeMEHHOM 3Tane U B NepcrneKTuse.
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B 3aknioueHue HaCTOAWEN rMasbl OTMETUM, YTO CUCTEMBI BOAHOI O KaAacT-
pa, nomumo CCCP, paszpabortaHel unu paspabaTeiBaloTcA BO MHOrUX APYFuUx
passutbix cTpaHax mupa (CWA, Kanage, ®PT, Ascrpanum u ap.) . Haubone-
WKt onbIT B 3TOK 06nacTu Hakonnex 8 CWA v Kanagae, rae cuctembl BOAHOM O
KapacTpa pyHKUMOHUPYIOT ¢ Havana 70-x roaos. TexHonorua cbopa, 06pabo-
TKW, HAKOMNNEHWA W BblAa4u UHGOPMaUMK O BOAHBIX PECYPCAX B 3TUX CTPaHax
XapaKTepyn3yerTcA, BO-NEPBbIX, BbICOKOW CTEMNeHblo aBTOMaTU3auuu, TeppuTo-
puanbHbIM paccpefoToYeHUeM UEHTPOB 06paboTku u BblAaun uHdopmaunn
NPY HanuuMu ronNOBHOIO UEHTPa BeAeHUA BOAHOrO KajacTpa, u, BO-BTOPbLIX,
CPaBHUTENLHO OrPaHUYeHHBIM HabOPOM rUAPONOrUYECKUX XAPAaKTEPUCTUK,
NpeacTaBnedHsIX B UHMOPMaunonHbix Basax. Tak ke kak u 8 CCCP, Hecmor-
PA Ha WVPOKOE BHEAPEHUE KOMMLIOTEPHOW TexHonoruu npu cbope, o6paboT-
Ke W Bblaaue JaHHbIX O BOAHLIX Pecypcax, UX UCNoNbL30BaHUK u Kavectae, B
CWA u Kansaae coxpaHaeTca TPaguuuMoHHaa (hopma NoArOTOBKU KaaacTpo-
BbIX MaTtepuanoB B Buie nybnukKauuu pasfUYHOro pojaa CrpaBovYHuKkos. B
CUIA, Hanpumep, NYBNUKYIOTCA KaTtanoru AaHHbIX O BOAHbBIX Pecypcax, uiaa-
HUA XEer OAHOro HaUWOHANBHOrOo BOAHOIO KafacTpa, exxeroAHble AoKNnaAbl O
BOAHBbIX Pecypcax B BUAE BeINMYCKOB No TeppuTopuam wtaros, B Kaxaae exe-
roAHo NyGAUKYETCA CNpaBoYHUK-yKa3saTens PasMelledua NyHKToB Habnwoge
HWIA 33 NOBEPXHOCTHBIMU BOJAMU, EXKEr OAHUK NMOBEPXHOCTHbIX BoA; 1 pas B
3 rola u3faeTcA KpaTKaA WCTOPMUYECKaA CNpaBKa O CPeAHEeMECAYHLIX, roao-
BbIX W 3KCTPEMarnbHbIX PacXxofaX BOAbI U UCTOpUuecKkun 0630p 06 ypoBHAX
BOAbLI HA BCEX YPOBeHHLIX noctax cTpadbl. B CUIA Bce u3fanua BoaHoro Ka-
Aactpa ocywectenswTtca [eonoruueckolh cnyxboi, B Kavage — [lupektopa-
TOM O BHYTPEHHUX BOAAX.
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FTnasa 3

ECTECTBEHHbIE BOAHbIE PECYPCbi
¥ BOAOOBECNEYEHHOCTbL CCCP

Boaa, Kak u3BecTHO, 0COBLIA BUA NPUPOAHBIX pecypcoB. B otnuuue ot
APYFUX NPUPOAHBIX PECYPCOB, OHa OYEHb AUHAMUYHA W B NPOLLECCe KPYrOBO-
POTa HAXOAWTCA B NOCTOAHHOM ABWXeHuu B aTMoctepe, nuTocthepe, Gnocte
pe. Mpu 3TOM ee KONWYECTBO U KAYeCTBO HEMPEPLIBHO MEHAETCA B TeueHUe ro-
Aa v oT rofa k roay. OcHoBHaA macca BOAbl COCPEA0TOYEHa B BOAHLIX 0bbek-
Tax — MOPAX, 03epax, BOAOX PaHUNUiax, PeKax, KaHanax, nejHukax, BOAOHO-
CHbIX CMOAX 3EMHOR KOPLI, COCTaBNAWMX, B cooTtBeTcTBumu ¢ ,,OcHoBammn
BoAHOro 3akoHoaaTenbcTea Cotoza CCP u cotosHbIx pecnybnnk’”’, eAnHbli ro-
CYAAPCTBEHHbIA BOAHLIA doHA.

Bce BoAbl eAMHOro BOAHOro hoHAa XOTH # TECHO CBA3aHbLl MeXAy co6on B
npouecce KPyroBopoTa, TeM He MeHee OHY Pe3KO0 PasnuYaloTCA NPeXxae Bcero
no CBoell AMHAMMWUYHOCTU, B KavyecTBe NoKasaTenA KOTOPoi 06bI4HO NpuHuMa-
10T CKOPOCTb NONHOro Bo30o6uoBneHuAa. Mo ckopocTu BO30GHOBNEHNWA Npu-
pPoAHble BOALI NPUHATO NOAPa3fenATh Ha ABe rpynfbl: MeANeHHo Bo306HOB-
nAeMble — BEKOBbIE UMW CTATUCTUYMECKUE 3aNaCbl U EXKeroAHo Bo306HOBNAE
Mble, NOA KOTOPbLIMU OBLIMHO U NOHUMALCT BOAHLIE peCcypchl. B KonuuecTBeH-
HOM OTHOLLEHWUU OHU OLEHUBAOTCA PeYHBIM CTOKOM. [loTpebHOCTE HapOAHOrO
X03AWCTBa B NPECHOI BOJAE B OCHOBHOM YAOBMNETBOPAETCA UMEHHO 3a cyeT
B0306HOBNAEMbIX BOAHBLIX pecypcoB. MMpu coBpeMeHHQM BOAOXO3ANCTBEH-
HOM NnaHupoBaHnu o6bLIYHO He NpeaycMaTpuBaeTca (unm nNpeaycmatpusaert-
CcA KpalhHe PeAKO) WHTEHCUBHOE WCNONb30BaHWE BEKOBbLIX 33NacoB MPEeCHbIX
BOJA, TaK KakK 3T0 Hen3bexkHo BneueT 3a coboit HapyLieHne yCTaH oBUBLUErocA
PaBHOBECHMA B NMPUPOAE C CaMbIMU CEPbE3HbIMU IKONOrUMECKUMU MOCNEACT-
BuAMK. Cneayet OTMETUTL, OAHAKO, 4TO pasfieneHue NPUPOAHLIX BOA Ha CTa-
TUCTUYECKUE 3anackl U BO306HOBNAEMbIE PeCYpPChl BecbMa ycnosHo. Mexay
HUMU HET KaKoro-TO Pe3KOro pasnuuud, oHu TeCHO B3aumocsa3aHbl. Exeroa-
HO BO306HOBNAEMBIE BOAHBLIE PECYPChl ABNAKTCA ANMHAMMWUYECKOW 4acTbIO CTa-
TUCTUYECKUX 3aMNacoB, NO3TOMY WHTEHCUBHOE KOAWYECTBEHHOE U KavecTBeH-
HOE UCTOLWEHWE PEYHOro CTOKa NpAMO (Hanpumep, ecnn peka snaaaet B Gec-
CTOuYHbIA BOAOEM) MNW KocBeHHO (vepes BnarooBopoT) Bo3AelcTBYET Ha Be
KOBblE 3anackl.

BekoBble 3anacbl NPECHbIX BOA YCAOBHO NOAPa3AenA0T Ha NOBEPXHOCTHLIE
N MOA3EMHblIE, TECHO CBA3aHHbIe MEXAY cOBON B Npouecce KpyroBOpoTa BO-
Abl B npupoae. CpeaHemuoroneTie 06bembl BEKOBLIX 3aMacoB NOBEPXHOCT-
Hbix Boa CCCP, no pauubim MW /10/, npeacrasnedsl g Tabn. 3. Cymmapuoe
3HaueHUe 338MacCOB NOBEPXHOCTHLIX BO/A COCTABNAET 0Kono 120 Thic. km?, npu-
yem Gonblwan vactb u3 {74 %) — coneHble u CONOHOBATbIE BOAbI BHYTReHHUX
BofoemoB. Ha A0N0 npecHbiXx BOA NpUXOAUTCA npumepho 42,8 Teic. kM,
u3 koTopbix 64 % cocpeaoToueHo B o3zepax u 33 % B neAnukax apKTU4ECKOW
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Tabnuya 3
3ANACHI NOBEPXHOCTHbBIX BOA CCCP

Cpeanap npogomxu-

Konuyectso O6vem
Bua 3anacos 06LEKTOB BoabI, KM TEeNbHOCTb BOROOH-
meHa

B oaepax 2854 000 104 000 200-300 net

B T. 4. NPECHbIX — 27 500 150 ner
B pexax 2963 000 200 20 cyT
B neaHukax — {14 000) okono 10 000 ner

B T. Y. rOpHbIX — 1170 okono 1 500 ner
B Boaoxparunuuiax 1 000 1070 2ropa

B T. 4. NONE3HbIN O6vem — 506 -

30Hbl U rOPHbIX PaioHOB. MPOACMIKUTENLHOCTE NONHOr0 BOAOOEMeEHA neaHu-
KOBbIX BOA WCYUCNAETCA TbicAuMneTUAMU (Tabn. 3). EanHoOBPeMeHHble 3ana-
Cbl BOAbI B PYCNaX PeK HeBENUKW U cocTanaloT scero 200 km?, oaHako eeu-
AY O4eHb BLICOKON CKOPOCTH BOAOOOMEHa OHY obecneunBaloT (Kak yie yKa-
3bIBanoCL Bbllle) OCHOBHON 06beM NoTpebneHWA BOALI Ha XO3ANCTBEHHbIE
Hy»abl (npumepno 90 %) .

3anackl noaszeMHbIX BoA (npecHbiX u conexbix) Ha Tepputopun CCCP (ao
ravbud 2000 m) coctaenaloT, Mo oueHkam ruaporeonoros /10/, okono
3 mnu. kM, ux KoTopeIX NpumepHo 0,55 MNH. KM’ COCPeAOTONEHO B BEpX-
HeHl 30He aKTUBHOro BoaooOMena (a0 rnybun 100 M) . 3HaunTenbHbIR 06BeM
npecHbix BoA {17 Thic. KM>) cOAEPMMTCA B NOAZEMHLIX NbAAX PanoHOB BeY-
Ho# Mep3noTel. Takum o6pa3om, 3aNackl MOA3EMHBLIX BOA BO MHOrO Pa3s npe-
BbILIAKOT 3aNacbl NOBEPXHOCTHbIX BOA, OAHAKO BO3MOXXHOCTU UX UCNONbL30Ba-
HUA NPUHUKWNWaNBHO PasnuuHbl. M3 orpomubix obumx 3anacoB BoAbl, cocpe-
DOTOMEHHOW NOA 3emMnei, o6bem MPeCHbIX NOA3EMHBLIX BOA, NMPUroAHbIX ANA
NPaKTUYeCKOro NONbL30BaHWA, COCTABNAET NMMLUL HE3HAYUTENBHYIO YaCcTb, NPU-
yem NOCMEAHAA B CyLUECTBEHHOW Mepe APeHUPYEeTCA PeKamu U BXOAWT B COC-
TaB PEYHOrO CTOKA.

WHTer panbHoN xapaKTepPUCTUKON BO30OHOBNAEMBIX BOAHBIX peCypcoB AB-
NAETCA PeYHOW CTOK, CPeAHEerOA0BOE 3HaYeHWe KOTOPOro W onpeaenser
06bem BO30OHOBNAEMbLIX BOAHLIX PECYPCOB TOrO unu UHoro Baccerina uny
peruoda. Kak nokasaHo B rnaee 2, Hauwbonee HaAeXHo roAOBOK CTOK onpeae-
NAETCA NO A3HHLIM rMAPOMETPUYECKUX HABNIOAEHWIA Ha MHOT ONEeTHWI Nepynoa,

Ana pewnoro BoaoCcGOPa Mpu HanNWuUKU MHOFONETHUX PALOB rUAPOMETPU-
yeckux HabnioaeHulk HapexHoe onpeaeneHdue XapaKTepPUCTUK BOAHBLIX pecyp-
COB — CE30HHbIX W roA0BbIX 3HaUEHWIA, HOPMbI U U3MEHUYUBOCTM U UX NorpeLl-
HOCTe# — He NPeACTaBNAET 3aTPYAHEHUA W NPOU3BOAUTCA C U3NONb3OB3HNEM
O06bIYHBLIX CTAaTUCTUUECKUX NpuemOB. pu 3TOM B paoHax W3BLITOYHOrO M
LOCTaTOUYHOrO YBNaXKHEHWA, rae CTOK OPMUPYETCA Ha BCed TeppuTopun Bac-
CeiiHa 1 YBENWYMBAETCA BHU3 MO TEYEHUIO PEKW, B KaUeCTBE BOAHBLIX PECYPCOB
baccefiHa NPUHUMAETCA CTOK B caMOM HMKHeM cTeope. Ecnu BHu3 No Teye-
HUIO CTOK YMEHBLUAETCA, UTO 4AaCTO UMeeT MECTO B apPUAHBIX PailoHaX, TO BOA-
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Hble pecypchl HacceliHa OUEHUBAIOTCA NO CTBORY, FAE FO0BOIN CTOK Hanbone-
Wnit. B toxHbIX paiioHax Haweii cTpaHbl (3akaskasee, Cpeanaa AsuAa, Hx-
HbIlA KasaxcTaH) , rae peuHoii cTok hopMUPYeTCA B rOpHON 30He, apacxoayer-
CA Ha PaBHWHAX W HW3MEHHOCTAX, B KauyecTBe BO/AHbIX pecypcoB bHacceitHe
NPUHUMAETCA CYMMAPHBLIN CTOK PeK B 30He (hopMUpOBaHNA.

fPv HEAOCTAaTOMHOCTU WK OTCYTCTBUM AaHHbIX HabntoaeHWhA cpeaHue BOS-
Hble pecypcbl Bacceitna onpefenaloTCA valle BCEro no Kaptam WU3ONUHWIA Mo-
AYNA rofloBOro cToKa (B KauecTse KOTOPO! 0BbluHo NpuHUmMaeTca Haubonee
JeTansHaA KapTa rogosoro ctoka K. I, BockpeceHckoro /29/) , a ux exeroa-
Hble 3HAYEHUA W U3IMEHUYUBOCTL — C UCNONb3OBaHUEM METOAA TMALONOrnyec-
KOW aHanorwv. 3HauyeHUA BOAHBLIX PECYPCOB OCHOBHbIX peuHbix Bacceiimos
CCCP 1 ux nsmeH4MBOCTL 338 MHOr ONETHUIA NePuoa NpuseaeHsl B Tabn. 4.

Tabnuya 4
BOAHLIE PECYPChI OCHOBHbIX PEK CCCP

Nnowaab BoaHuie pecypcbi, km? /rog Koadpuumnenr
Peka BoaocHopa, Bapuaunu
Kkm? HopMma Haunb. Haum, c,
Bonra 1 380 000 254 391 161 0,18
DoH 422 000 28,1 52,0 1,7 0,38
Dnenp 504 000 53,9 77,8 20,5 0,26
DHectp 71 800 10,7 16,9 4,47 0,27
Kypa! 188 000 28,1 37,9 16,6 0,17
Tepexk—Cynak' 58 400 15,7 20,7 11,4 0,15
KybaHnb 57 900 13,5 176 8,60 0,17
Coipaapes’ 219 000 37,0 65,0 26,1 0,21
Amyaapea' 309 000 69,5 110 52,1 0,15
Unu' 129 000 18,1 24,4 12,5 0,18
MNeyopa 322 000 130 162 99,5 0,13
Hesa 2B1 000 78,5 116 36,3 0,18
CesepHan [lBuHa 357 000 109 171 58,1 0,20
3anagnan [BuHa B7 900 20,3 31,7 11,6 0,25
Q6b 2 990 000 404 530 284 0,17
EHucelt 2 5B0 000 630 777 528 0,08
leHa 2 490 000 532 642 424 0,10
Amyp 1 855 000 344 554 209 0,20
Ypan 237 000 10,1 26,0 2,92 0,60

' BoaHbie pecypcbl onpeaeneHbi Mo PEYHOMY CTOKY B 30He hOPMUPOBAH UA.

AnAa HafeXXHOW OUEHKW BOAHLIX PECYPCOB 3KOHOMUYECKUX PaiOHOB, Tep
PAUTOPUANBHO-NPOU3BOACTBEHHLIX KOMMNEKCOB, COIO3HbIX U aBTOHOMHBIX Pec-
ny6nuk, Kpaes v obnacTeid, rpaHuubl KOTOPBLIX, KaK NPaBvio, He COBNaaaloT
¢ BacceliHOBLIMY BOAOPA3AENaMU U MMALOCTBOPaMM, AaHHBIX NO CTOKY B OT-
AENbHLIX CTBOPAX PeK HeAOCTaTOYHO, NOITOMY ANA UX ONPEAEneHMUA UCNONbL-
3YI0TCA cneyuansHo pa3paboTaHHble MeTOAbI: U3ONWHUW, NWHERHLIX yPaBHe
HWA CTOKA, KOMIMNEKCHO! Perpeccuun, UHTerpanbHoro oCPefHeHUA yPaBH eH i
noBepxHocTu ctoka /8, 10/,
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Boauble pecypchl nwoboro agMUHUCTRATUBHOrO PeruoHa onpeaensloTca
COYETaHWEM CREAYIOWNX OCHOBHBIX CTOKOBbIX XapPaKTEPUCTUK. MECTHbIA
CTOK, NMPUTOK U OTTOK PeuHbIX BOA. MeCcTHbIM CTOK pervwoxa npeactasnser
coboit CTOK BCEX PEeK W BPEMEHHbIX BOAOTOKOB, (OPMYPYIOWMXCA Ha ero
TEPRPUTOPUN; MPUTOK PEYHBbIX BOA — CyMMapPHbIA 06bem cToka, npuHocumoro
B Npeaensbl PeruoHa co CMeXHbIX TEPPUTORPUIA; OTTOK PeYHbIX BOA — CyMmap-
Hblit 06BEM CTOKA, BLIHOCUMOrO 33 fpeAenbl FPaHNL, PernoHa Bcemy peKamu
v BpemeHHbIMU BofOoTOKamu. Cymma 3HaueHMii MeCTHOrO CTOKa U NPUTOKa
peuHbix BOA NpeacTasnAeT coboit cymmapHebie unn obilme pecypcbl peuHbIX
BOA aAMUHUCTPAaTUBHOI O PEruoHa.

CpeaHue 33 MHOrONETHUIA NEPUOA XapaKTePUCTUKU BOAHBLIX PeCYpcos ap-
MUHUCTPATUBHBLIX PEruoHOB — MECTHLIN CTOK, NPUTOK U OTTOK PeYHbIX BOA —
npy HanWuuu JeTanbHOR KapTel FOAOBOrO CTOKa ANA BCeW TeppynTopuu CTpa-
Hbl HETPYAHO ONPeAenATL NyTem nnarumetTpuposadug. B I'TU ata pabora b
nonHeHa C UCNONL30BaHUEM KapTel rofOBOro MOAYNA cToka Bockpecenc-
koro /29/.

JAnA oueHKWU exerofHblX XapaKTePUCTUK BOAHbLIX PEeCYPCOB pPermoHa no
JaHHLIM HabnwoaeHuwiA 3a pacxoAamu BOAbl MCMONL3YETCA METOA NUHERHbIX,
YPaBHEHUW CTOK3 U METO/A UHTErpPanbHOro OCPeAHeHNA YPaBHEHUA NOBEPXHO-
CTH CTOKa.

Mo nepBOMY METOAY PacyeThi ANA KaXXAOro aAMMHUCTPATUBHOrN O PernoHa
NPOV3BOAATCA MO NMHENHBLIM YPaBHEHUAM CTOKA C UCMONL30BAHWEM eXeroa-
HbIX 3HaYEHUA CTOKA Ha rMAPOCTBORAX U C YHETOM BECOBbIX KOOI PULUEHTOB,
npeacTaBnAaloWmMX cobol oTHOoWeHUe obbema CTOKa B cTBOpe HabnwaeHuih K
061LeMy CTOKA, OTHECEHHOMY K rpaHuue PaccMaTpuBaemMoro peruoHa. 3Have-
HMA BECOBLIX KOIPMUUUEHTOB NPUHUMAIOTCA OOLIYHO NOCTOAHHBLIMU ANA
BCEX NEeT PacyeTHOro Nepuoia u ONpPefenAtoTCA NO 3HaYeHUAM CTOKa, nony-
YEHHBIM MO KapPTaMm MOAYNA HOPMBI FOAOBOro CToKa /59/ unu nytem oTHO Lue-
HUA COOTBETCTBYIOWMUX Nnowaaen sogocbopos /8/.

Mo BTOPOMY METOAY OUEHKA XapaKTEePUCTUK BOAHLIX PECYPCOB ANA KaX-
AOrO aAMMUHWUCTPATUBHOIrO PEruoHa CBOAUTCA K ONPEAEeneHuio ABOWHOIrO WH-
Terpana o7 PyHKUUK NoBepxHOCTU cToKa /7/ ¢ yueTomM KoopauHar soaocbo-
POB ¥ BbLICOTbI MECTHOCTU. YPaBHeHWE NOBEPXHOCTU CTOKa 06LIYHO MPUHIMA-
eTCA B BWUAE NOMUHOMA HEKOTOPOW cTeneHu, Meroauka, B NnpuHuune, nos’so-
nAeT NpU OCPEAHEHUU YUUTLIBATbL HE TONbKO KOOPAWHATLI U BbICOTY MECTHOC-
™, HO ¥ Apyrue ¢GaKTopPLl, ONPesenAlolMe PeUHOR CTOK (Hanpumep, dhakKTo-
Pbl NoacTunarowen nosepxHoctu) . OCHOBHAA TPYAHOCTb LWUMPOKOrO NpaKTu-
YeCKOr 0 NPUMEHEHUA YKa3aHHOr 0 METOAA COCTOUT B HEODXOAUMOCTU YCTaHO-
BNEHUA ANA BCEX PEruUOHOB HaAEXKHbIX 3aBUCUMOCTEN CTOKA OT BbICOTbI MECT-
HOCTU v Apyrux ¢aKToPoB, 4To npeacTasnAeT coboit BeCbMa Hener Kyo 3ala-
uy. floatomy a0 HactoAwero spemenu B [TU Haubonewee npakTuueckoe
NPUMEHEHWE MONYYUNIU METOAbI OLLEHKU BOAHbIX PECYPCOB MO NUHENHbIM ypa-
BHEHWAM CTOKa.

NMuneitHele yPaBHEHWA CTOKa cO BCEMM HEOBX0AUMBIMU KOahdmiineH Tamu
nonyuvexbl AnA pacyeta Ha OBM cymmapHbIX BOAHBIX PECYPCOB MECTHOr O 70+
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Ka, NPUTOKa U OTTOKa PeuHbiX BOA ANA BCEX Kpaes U obnacten, aBTOHOMHbIX
N COM3HBIX pecnybauk, npUpPoOAHO-3KOHOMUWYECKUX PErMOHOB W LWPOKO UC-
NONb3YTCA ANA ONEPaTUBHON XKErOAHOW OLEHKH M aHaNN3a AnHaMUKn MHO-
roneTHux KonebaHuin ecTecTBeHHLIX BOAHLIX pecypcoB B pamkax I ocyaapct-
BeHHOro BoaHoro kaaactpa CCCP /8/.

Ha ocHoBe cambix nocneaHnx 06o6WEHUA 3TUX AaHHBIX 32 MHOTOMETHWA
nepmoa /10/ cpeaHuir cymmapHsiit 06beM eXXeroAHO BO30OGHOBNAEMbIX BOA-
HbIX pecypcos Tepputopuu CCCP ouenmnsaerca B 4740 km3/ron, B TOM wucne
4414 km®/roa, wan 93 % (hOPMUPYETCA Ha TEPRPUTOPUM Hallen cTpawbl, Pac-
npeaenelne yKasaHHeIX BeNnYUH MO COK3HLIM pecnybnukam u KpynHeim
3IKOHOMUUBCKUM PaitoHam npuseneHo B 1abn. 5 u 6. Cpeanuit rogoBolk cTOK

Tabnuya 6
CPEAHUE BOAHLIE PECYPCbHl IKOHOMUYECKUX PAROHOB CCCP

Boarbie pecypchi

wkm? froa
JKOHOMUuECK MW pdhoH ﬂnou.;,am;,
ThiC. KM MECTHOT O
cymmap-
$opmupo- Hble
BaHWA
CeBepHbiit 1466,3 494 512
CeBepo-3anagHbi 196,5 477 89,4
LienTpanbHbiit 485,1 88,6 113
LleHTpansHo-YepHOo3eMHbIN 167,7 16,1 21,0
Bonro-BaTtck ui 263,3 47,8 152
MpuBONKCK WA 536,4 31,5 270
CeBepo-KaBkaack ui 355,1 44,0 69,3
Ypansck ui 824,0 123 129
3anaaHo-Cubupck ui 2427,2 513 585
BocTouHo-Cunbupckuit 4122,8 1097 1132
J[ansHeBOCTOUHbIV 6215,9 1838 1812
MNpubanTuick uin 1891 41,6 70,9
Benopycckuin 207,6 341 55,8
0ro-3anagHbin 2694 39,2 77,0
0>cHBIN 113,4 1,97 194
Aoreuko-NpuaHenposck ui 220,9 11,2 65,9
3akaBkaackui 186, 1 67,3 71,7
KasaxcTaHckui 2711.3 69,4 125
CpeaHeasnarckui 1277.1 107 131
Monpasck uit 33,7 1,31 12,7

pex CCCP coctagnAeT npumepro 10 % cymmapHoOro CToKa PeK 3eMHOro ta-
pa. Mo o6vemy peuroro croka Cosetckuin Colo3 3aHyWmaeT BTOPOE MeCTO B
mupe nocne Bpasunuu. Mo yaenbHbiM BOAHBIM PECYPCaM, OTHECEHHBLIM Ha
eavHuuy Tepputopun (200 Teic. m® /roa Ha 1 km? ), Hawa cTpaHa umeeT Noka-
3atenu, 6nuskue TakuMm rocypapcteam, kak CWA, KHP, Kausaaa, Ho 3Hauu-
TeNnbHO YCTYNaeT MHOrUM APYruM CTpaHam: Hanpumep, B 5 pas Bpasvnuum, B
6 pas Hopeeruu, B8 b pa3 rocnasisK, B 2,56 pasa Wuaum v 1. 4.
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PeuHOW CTOK TOro unu WHOro PervuoHa 3aBuCHT rNaBHbIM 06Pa3oM OT Knu-
matuuecKkux akTopoB W OfnpeaenAeTcA COOTHOWEHWEM OCAaAKOB M ucnape-
Hua. O606UleHune HabnIOAGHHBIX AaHHbIX NOKa3kiBaeT /8, 10/, yTo Ha TeppuTo-
pun CCCP swinapaer exeroano 11 300 km® aTmocdeprbix ocaakos. Takum
o6pa3som, cpelHui AnA Haweh cTpaHbl KO3DPUUMEHT roAOBOro CTOKa a =
= 0,39, 1. e. 6onee 60 % ocaaxos ucnapaetca u okono 40 % waet Ha opmu-
poBanue pedHoro croka, B pasnuunbix pakorax CCCP 8 3aBucumocTy o1 Knu-
MaTUYECKMX yCNOBWIA Ko3duhuitmeHT cToka kKonebnetcA NpakTUIeCcKu oT Hy nA
(nycTeiHubIe paikousl) ao 0,90-0,95 (cybapkrTuueckan soua) . Haubonee 6na-
rONPUATHBLIMU YCNIOBUAMK (POPMUPOBaHUA DEYHOro CTOKAa XapaKTepusyoTca
ropHble paihorbl Kuprusckoit, Tapkukckoin u Mpysurckoir CCP, a Taroke ce
BepHble paiioHbl Cubupu n lankHero BocToka, rae cpeaHue 3HaveHua Koadr
huuneHTOoB cTOKa cocTaenAatoT a = 0,56—0,7 v 6onee.

BcneactBue NpUpoAHbIX OCOBEHHOCTEN pacnpeaeneHue BOAHLIX PecypcoB
no Tepputopun CCCP kpaliHe HepaBHOMEPHO U He COrnacyercs ¢ PasmelleHu
&M HaceneHua, NPOMBLILLNEHHOCTU U CenbcKoro xo3AncTea (Tabn, 7). B Haw

Tabnuya 7

PACNMPEAENEHUE BO3OBEHOBNAEMbIX BOAHbLIX PECYPCOB
no BACCEAHAM OKEAHOB, MOPEW, BHY TPEHHUX BOROEMOB CCCP

O6vem ronoBOro CToka

bacceiin
km? froa %
CeBepHoro flegoBuToro okeaHa 2980 63
Tuxoro okeana 1010 21
ATnaHTuIecKoro 330 7
B TOM wucne: banTuiickoro mopa 190 —
YepHOro u A30BCKOro Mopei 140 -
BHyTpeHHui Apano-Kacnuickui 6acceiiH 420 9
B TOM uyucne Kacnauiickoro mopr 294 -
ApansCcKoro mopa 106 —
Bcero 4410 100

Gonee 06XuMTLIX paioHax, rae npoxusaet okono 80 % HaceneHuA, NpousBo-
antca 80 % Bceti NPOMLIWNEHHOW NPOAYKuUWM U HaxoauTes okono 90 % npu-
TOAHBIX ANA CENbCKOTO XO3ANCTBA 3emenb, BOAHbIE PECYpCbl COCTaBNAOT
Tonbko 24 % nx cymmapHoit BenuuuHbl. B Hawbonee 3acyiunuebix paitoHax
CTPaHbl, CyMMapHan NNowaaes KoTopbix pasHa 27 % tepputopun CCCP, Boa-
Hble PECYPCbl COCTaBNAKOT AuWb 2 % obwero ux obbema. Moutn Bce (Kpome
Bonru) nanbonee kpynueie peku CCCP (Enuced, fMena, O6s, Amyp, MNevopa,
Konbima, CesepHan [BuHa, Xatanra) NpPoTekalnT B 3KOHOMUYECKU MEHee
passnTbix U cnaboobxuTebix paitoHax, 82 % peuHbix BoA cTekaeT ¢ HacceiiHoB
CesepHoro flenosutoro u Tuxoro okeaHoB. B obnactAax sHyTPeHHero ctoka
(toxxHbIE palioHsl), TAe NnoTpeGHOCTL B BoAe ocobeHHo Benuka, GopMupyeTca
nuws 10 % peuroro ctoka CCCP (okono 470 km?/rog) .
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BHyTpurogosoe pacpepenexue peudoro ctoka CCCP BecbMa HepaBHOMep-
HO. YcTOWUMBLIA 633UCHBIA CTOK B eCTECTBEHHbIX YCNOBUAX COCTaBnAET npu-
mepHo 25 % BCero peuHoro ctoka. Ha 6onslueit 4acTu cTpaHbl B BECEHHWIA Ne-
puoa B Teuenue 2—3 mecAues dopmupyetca 50—80 % ronoeoro croka. B ne-
COCTEMHOWK W CTENHOW 30HAX AONA BECeHHero CTOKa B rofA0BOM COCTaBnAer
75—95 %. B ropubix paitoHax Kaekasa, Cpeaned Azuu u Kxroro Kasaxcrana
pacnpejenesue BOAHLIX PECYPCOB BHYTPU rOAa TOXe HePaBHOMEPHO, HO B Lie-
noM 6naronpUATHO ANA WCMONL3OBAHWA BOA HA HYXAbl OPOLUEHWUA — 3/echb
60—80 % Bcero peyHOro CToKa NPUXOAUTCA Ha BeceHHe-neTHWA nepmwos. Ha
puc. 3 npeactasnedbl nonyveHksie 8 I W noa pykosoacteom B. N, Babkuna
A2HHblE NO BHYTPUroAoBOMY (NO mMecAuam) pacnpeneneHuio BoAHbIX pecyp-
COB PeYHoro CToKa AnA pAaa IKoHomuieckux parkoroe CCCP (ana manosoa-
HbIX U MHOIr OBOAHBIX NET) .

Becoma cyuwiecTseHHble konebanumAa BOAHbIX PECYPCOB WMMEIOT MECTO He
TONLKO BHYTPU rofa, HO U B MHOroneTHemM paspese — oT roja K roay. Cym-
MapHoe 3HauyeHue BofHbIX pecypcoB CCCP BBuay OrpoOMHOU TeppuTOpUU U
aCUHXPOHHOCTH KonebaHWi CTOKa B OTAENbHLIX PanoHax konebnercA oT roja
K rofly BeCbMa HeaHaumTensHo (KoadupuumenT Bapnauun C, = 0,046) . 3a ne-
pnoa ¢ 1890 r, Hambonbluee roA0OBOE 3HAYEHUE CYMMAPHLIX BOAHLIX Pecyp-
coB coctaBnAno 1,09, nanmeuswee — 0,88 oT cpeaHemHoroneTHel HOPMbI;
ocpeaHeHHble 33 NATMNETHUE NEPUOALI OTKNOHEHUA OT HOPMBI He NpeBbIWany
346 % (puc. 4 n 5) . XapakTepucTuKn MHOFONETHEN U3MEHIUBOCTH BOAHLIX
pecypcos ocHoBHbLIX pek CCCP u cosubix pecnybnuk npuseaeHsl 8 Tabn. 4
u 5, a Ha pyc. 4 u 5 NoKasaHbl OCPeHEHHbIE 33 NATUNETHUE NEPUOALI MHOrO-
netHue KonebaHus BOAHBLIX PECYPCOB PeuHbIX GacCerHoB, KPYNHbLIX NpUpPoa-
HbIX PErUOHOB W CTPaHbl B LLENOM B BUAE MOAYTbHBIX Ko3thduumentoB Kq.
Haumenblueit 13MeHUMBOCTLIO XapPaKTepu3yoTCA Konebasua cToKa KPynHel-
umx pek Cubypu — Enuncen v flenwr (C, = 0,08+0,10) , a Takke Apyrux Kpy-
MHbIX PEK, OCHOBHOW CTOK KOTOPBIX (hOPMUPYETCA B 30Hax M3bbITOUHOro
AoctatouHoro yBnaxHeHua cesepa ETC, Cubupu u [lanbHero Bocroka, B Bbl-
COKOropHOW 30He tora cTparbl (C, = 0,13+0,20) . Hanbonsluan uameHunBoCTL
roAOBOro CTOKa xapakTepHa ANA pek 1oxHon EBponeiickoi vactu CCCP, 3ua-
YATENLHAA 4aCTb CTOKA KOTOPbLIX (hOPMUPYETCA B NECOCTENHOW U CTENHOK 30-
Hax. B uenom anAa tepputopun CCCP umeeT MeCTO AOCTATOUHO 4ETKO Bbipa-
XEHHAA 3aKOHOMEPHOCTL: 4em Gonblie nnowaas BojocGopa v yaensHaa Bo-
AOHOCHOCTh PeKU, TeM MeHblUie MHOroNeTHAR W3MEHYUBOCTL Konebauuiz ro-
LOBOrO CTOKa. JTa XKe 3aKOHOMEPHOCTL B OOLUEM XapaKTepHa u ANA W3MEeH-
YUBOCTY MECTHbIX BOAHBLIX PECYPCOB COM3HbLIX PecnybAnK, ANA KOTOPLIX KO-
athduumrenTol Bapuauun HaxoaAaTcA B npegenax ot 0,048 po 0,47 (1abn. 5),

MuoronetHue konebaHus BOAHBIX PeCYPCOB PevHbix BacceitHoB u NpUpPoA:
HO-3KOHOMWYECKW X PervmOHOB Hallei CTPaHbl, TaK e Kak U ARYrux pPanoHos
MUPA, UMEIOT LUKMUYECKWIA XaPaKTep, BbIPaXalowWMIACA B Yepel0oBakuu rpynn
MHOF OBOAHLIX U ManoBOAHbIX net. [1poAONKATENBHOCTL UMKNOB W 3HaYeHud
BOAHOCTU U3MEHAIOTCA B LUMPOKUX Mpefenax Aaxe ANA OGHWUX W Tex Xe pervo-
HOB; Haubonee BepoOATHbI FPYNNMUPOBKU MANOBOAHBIX, CREARUX NO BOAHOCTH
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Puc. 3. BHYTpuronosoe pacnpeaeneHue BOAHLIX PecypcoB Tep-
PUTOpMIE 3KOHOMMNBCKMX paitoHoB CCCP (B % OT roaoBsix
BOAHBLIX PECYpPCOB) .

1 — manosoaHsiit rog 75 %-HOi 06ecnedeHHOCTH, 2 — MHO-
rosoaHeifi roa 25 %-Ho# o6acneuertocty; | — Mpubantuitckuii
3KOHOMmiecK M paitoH, |l — LieHTpansHeiid, 11l —  3akaskasc-
Kuit, IV — CpeaHeaauetckuii, V — 3anaanocubupckuii, VI —
DNansHeBOCTOUHLINA) .
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M MHOrOBOAHbLIX NeT NpoAoMKUTENLHOCTLI oT 2 Ao 10—14 net. Mpn atom
FPYANMPOBKKM MafNOBOAHLIX fIET, KaK NpaBuno, UMetoT 3HaUNTeNbHO BonbLuyo
NPOAOMKUTENLHOCTH, YeM MHOT OBOAHBIX.

HecmoTpR Ha GonbluMe PazNUuMA B NPMPOAHLIX YChOBURX paitoHos CCCP,
BOAHLIE PECYPCbl MHOTUX KPYMHbLIX peK U NPMPOAHO-3KOHOMMMECKNX Pano-
HOB UMEIOT B CPEAHEM 33 MHOTOMETHUI nepruoa cnaboBbipaeHHbIe CUHXPOH-
Hble konebaHmr. Hanpumep, ROBOMBHO BbICOKYH MONOXMTENbHYHO KOPPeny-
umio (r=0,25+0,61) umelor 33 MHOTONETHMA Nepnoa BOAHbIe pecypckl Bon-
rv ¢ 3anagHoin u CesepHoin [euHoit, ¢ [loHom, [lHenpom, Ypanom, Qbbto;
Enncen ¢ NMenoit n Coipnapsen. KoppenAuua CyMMapHOro CTOKa CeBERHOTO M
loXHOTO cknoHoB Eeponeitickoin yactu CCCP r = 0,30, cesepHOro cknoHa
Asunatckoii vactn CCCP v oxHoro Esponeitckoi yactn CCCP r = 0,13.

YKasaHHbie OBCTORTENLCTBA RBMARKTCR CReACTBMEM npeobnagaHurR Ha
6onbiuett vactu Tepputopuu CCCP 3anagHoro nepeHoca Bnary ¢ ATnaHTudec
KOro okeaHa. CHHXPOHHbIe KONebaHMAR CTOKa B OTAENLHbIE TOAbl OXBATbIBAKOT
orpoMuble Tepputopun. BeinonHenHoe B MU uccneposaHue TeppuTopuans-
HOTO pacnpefeneHn] ManoBOAHbIX M MHOrOBOAHbIX Nepnoaos nokasano /10,
30/, 4to 3a 1900-1980 rr. nnowans, rae 0TMEYanoCk ManoBOALE, B OTAESNb-
Hbie roasl (1910, 1920, 1939} npeswiwiana 95 % scer Tepputopun CCCP.
QOcobeHHo mManoBoaHsIM Bbin 1939 r., korpaa Ha 99 % Bceit nnowaam cTpaHsl
OTME4anocs ManoBOALE; MOBbLILIEHHAR BOAHOCTL Obina oTMeyeHa nuwws B 3a-
KkaBkaswe. B 1920 r. na 98 % nnoujanm CCCP oTMeyanoCs ManoBoaLe U Nnllb
Ha pekax CesepHoro Kaekaza HabniofancR noBbilWeHHbLIW CTOK. Mckntoun-
TenbHO ManoBoaHbIMK Beinu Taroke 1921 1 1975 rr., 0AHAKO B 3TH roAbl Ma-
nosoabe OXBATUNO MeHbtume TeppuTopuun. B 1921 r. HeckoNbKO MOBbiLIEH-
HYH BOAHOCTL MMenu peku [MosBomxeR, KasaxcraHa u CpepHeit Asum, a B
1975 r. — benopyccun, 3anagHoit n BoctouHoi Cubupu.

MoBblweHHaR BOAHOCTb PeK B OTAEfibHbIe TOALI Takxxe Habnwopanace Ha
6onslien vactn Tepputopun CCCP, Hanpumep, 8 1908 r. Ha 97 % Bceit nnowia-
an, B 1914 7. Ha 92 % n e 1931 r.Ha 85 % n 1. . He TONLKO B OTAENLHbLIE TO-
Abi, HO ¥ B Te4YEHUE NOBONLHO MPOAOMKMTENLHLIX MHOFONETHMX NEpPUOAOB
rPYNNMPOBKN MafNOBOAHBIX M MHOTOBOAHLIX fleT MOTYT OTMEuaTbCR 0AHOBpe-
MEHHO Ha MHOTWX KPYMHbIX PevHbIx HacceHax v NpUpoAHO-3KOHOMUUYECKNX
pernoHax. Hanpwumep, nMCKNOuMTeNsHO AnWTensHoe M riybokoe Manosoase
30-x ropos HaBAOAANOCL H3 BCEX PEKAX KKHOTO U ceBepHOro cknoHos ETC,
8 CpeaHent Asum, B 6acceitHax Enucer n el (puc. 5) . B To e BpemR He
PeAKO MMeNn MECTO B TeueHWe JO0BONLHO NPOAOMKUTENbHbLIX NEPUOAOB ACKH-
XPOHHble KonebaHWMA BOAHLIX PECYPCOB TeX UMM MHbIX pernoHos. Hanpumep,
OMeHb BbICOKAR BOAHOCTb pek Esponeitckoit wactn CCCP B 20-e roasi conpo-
BOXAaNace Manoil BOAHOCTLIO pek Asuarckoi vactn CCCP u B 3ToT nepuon
CyMMapHbie BOAHbIE PECYPCbl CTpaHbl 661K Hxe HopMbl (pue. B) .

[MpuBeReHHbIE BbilLie AaHHbIE NOKA3bIBAIOT, YTO BbIABUTAEMaR MHOTAA WA e
CO3AaHMA B Hallei CTpaHe B nepcneKTUBe efMHON BOAOXO3RUCTBEHHOW CUCTe
MbI, NO3BOMRIOUIEN NO Mepe HEOBXOAMMOCTHM nepepacnpefennTs BOAHbIE pe
cyYpchl Mexay b6acceitHamn, BpAA Nn moxeT 6b1Tb 060CHOBaHA C NO3WULMI ecTe-
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CTBEHHbIX MHOroneTHUx konebanuii ctoka pex CCCP.

HepaBHOMepPHOCTb pacnpefeneHA BOAHbLIX PECYpPCOB NO TEPPUTOPUU CTRa-
Hbl U UX HECOOTBETCTBUE C pacnpeaeneHnemM HaceneHa U IKOHOMUKK ocobeH-
HO HarnNAgHO MOXeT 6bITh NOKazaHa NyTemM CONoCcTaBfieHnA BOAoOBecneueH-
HOCTU TeX UMM UHbIX PETUOHOB, NOA KOTOPOW 06bIMHO NOHUMAETCA YaensHan
BefMyMHa eCTECTBEHHbIX BOAHbIX PECYPCOB, NPUXOAALLAACA HA OAHOM O XUTe-
nA. BoaoobecneueHHOCTL COHO3HbLIX PecnyBNMK MECTHLIM CTOKOM M C YYETOM
CTOKa, NOCTYN3ILLEero co CMeXxHbIX TeppuTopuii, npeactasnena B 1abn. 5. Mo-
cnefgnue BeMYMHbLI {(C YYeTOM TPaH3UTHOrO CTOKa) ABMAKTCA B 3HAYUTENL-
HOW Mepe YCNOBHbLIMM U 3aBblILLEHHLIMM, NOCKONbKY 3A6Ch OAHA U Ta XKe BoLa
MOXeT (hurypupoBatbh OAHOBPEMEHHO B HECKOMbKUX COCEAHUX pecnybimkax.

Boaoo6ecneveHHoCcTb OQHOIO XXWUTENA Haliei CTpaHbl Ha ypoBeHs 1980 r,
coctasnana 16,7 Toic. m®/roa, Haubonbwan (8 PCOCP) — 29,2 Tuic. m°/rog,
Haumerbwan (B Monaasckoit CCP u Typkmenckoit CCP) — cooTBeTCTBEHH®
0,33 n 0,40 Teic. M®/roa. 8 manoeoaxble roas! BOAOOBECNEYEHHOCTL YMeHb-
waetcA B 1,5—~2,0 paza. OTmeTum, 4To NpuBepeHHble B Tabn. b 3Hauenva Bo
A000BCNEYEHHOCTU OTHECeHbI K eCTECTBEHHbIM BOAHLIM pecypcam, B 10xkHbIX
paiioHax cTpaHbl peansHaA BoaooGecneyeHHOCTb KUTeneid nafaeT oT rofa K
oAy BBUAY YMEHbLUEHNA CTOKA 3a CYeT XO3AWCTBEHHOM AEATEeNbHOCTUA Y UH-
TEHCUMBHOI O NPUPOCTa HAceNeHuA.



Fhasa 4

BNUAHWNE XO3ANCTBEHHOW AEATEJIbHOCTW
HA BOAHbBIE PECYPCbI CCCP

U NPOBNTEMA YPOBHEW KACNWACKOIO

U APAJTIbCKOT O MOPEHA

4.1. N3meHenne ctoka pex CCCP
noa BNWAHMEM XO3ANCTBEHHOW [ eATENLHOCTH

MpuBepeHHble B rnaBe 3 3HaYeHMA BOAHbLIX PECYPCOB, WUx KoneGawuA BO
BpeMeHU U No TEPPUTOPUM 33 MHOTOMETHUA NMepUOA OTPaXaloT eCTECTBEHHbIE
COOTHOLLEHUA MEXAY TENNOM W BAAroil B Tex Uiy UHbIX palioHax U peuHblx
BacceitHax. 3Ty COOTHOLIEHWA MOTYT HE TOMbLKO CYLWeCTBeHHO KonebaTbecA OT
ropa K roay, Hepeako ofycnoBAMBaA BO3HWKHOBEHME 3aCyX B YMeEpeHHbIX
LWMPOTax UMW NOBbILIEHHYIO YBAXKHEHHOCTb B I0XKHbIX PaUiOHax, HO U UCNbITbI-
BaTb HanpaBfieHHble “3MeHeHUA, 0DOycnoBfeHHble XO3AWCTBEHHOW AeATenb-
HOCTbIO YenoBeka.

AHTpOnoOTreHHble HaKTOPLI Hayanu OKasbiBaTb 3aMETHOE BNIMAHWE Ha BOA-
Hble pecypcbl KpynHbix pek CCCP raevo ¢ 50-x rogoB TeKytuero cTofetTuA.
Paznuunble acnektel npobnembl BAMAHWA XO3AWCTBEHHOW AEATENbHOCTM Ha
PeyHOoIl CTOK B Halleid cTpaHe U 338 pyDexxom c gaBHuX nop NpMBneKanu BHU-
manue uccnegosateneir. Ewe B koHue XIX B. A. U. BoeitkoB BbickasbiBan
NpeanonoXeHue, YTo CTOK KpynHelx pek (B YacTHocTH, p. Bonru) npetepne
BaeT 3aMeTHbIe M3MEHEHUA B peayneTaTte BhipyBkiu necos 8 Baccenne,

Bonee nonyBeka ToMy Hazaf KpynHenwui yuensii-rugponor B. 1. Mnyw-
KOB, Ha MHOIVe rofibi ONpeAeNUBLUMA OCHOBHbIE HanpaBNeHUA pasBUTHA TUA-
PONOrnseckKow HAyKu, OAHON U3 BaKHEALWINX 3a8ay rMAPONON UA cuMTan usyue-
HWE BNIMAHWA XO3AWUCTBEHHON AEATENbHOCTU YeNOBEKAa Ha BOAHbIE PECYPCbI K
BOAHBIA Bananc. Mo mHeHuo T nywxkoBa, N0 Mepe 3IKOHOMWYECKOTO U CO-
uMansHoro paseuTuA obuiecTBa M npeobpa3oBaHMA OKpYXKaloulel cpeas) rvua-
ponorunuecikan Hayixa byaer Bce bonee npeBpawwiaThca B ,,TUAPONOrUI0 OT ye
NOBEYECKOW REeATeNbHOCTH ',

Ye B koHye 20-x — nadane 30-x roaoB Beayume yyersle [T, yuntebigan
BO3pacTalowyto pofb MARCNOr v B COUMaNCTU4ECKOM CTROMTENbCTBE, CBO-
MM TpYAamu BHOCUNY 60Nbiluo# BKNaf B HayuyHoe oBocHosaHue paspabate-
BaeMbiX B Te rofibl NPOEKTOB KPYNHbLIX BOAOXO3ANCTBEHHbLIX MEPONPUATHIA.
Cpeaun nocneaHux — rpanAnosHeil npoexT Bonbwoi Bonru, npeaycmarpu-
BalOWMK CO3/laHne KacKaaa rmraHTCKUX BOAOXPaHUNIL, KOTOPbIE HEn3BexHO
BOMKHBI BbINM NPUBECTU K KOPEHHOMY U3MEHEHUIO TUAPONOTUYECKOr0 Pexu-
M@ pexu, COKPAWEHUI0 CYMMApPHOro NpuToka BoAbl B Kacnuiickoe mope. B
Ka4YecTBe OCHOBHbIX KOMMNEHCAUWMOHHbIX MEPONPUATUIA ANA BOCNONHEHUA A¢-
dmuunTa nputoKa BoAbl B Kacnuiickoe Mope Yke B T€ rofib! pPacCMaTpPUMBanUCh
nepebpocky 4acTy CTOKa cesepMbix pek U p. Jowna B p. Bornry.
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B paborax Nnywxosa /34, 35/ 66inn nocrasneHsl KOHKPeTHbIE NepsooYe-
pepHbie 334a4mn, PeLLeHne KOTOPbIX HEOBX0AUMO ANA HayyHoTo 060CHOBaKMA
KPYMHEALWNMX BOAOXOIANCTBEHHbLIX MEPONPUATMIA B Gacceitnax Kacnuiickoro
n A3oBCckoro mMopei. bonbloe 3HaveHne mmenn Takoke paboTbl M3BECTHBIX
yuersix F'TW A. 1. Cokonosckoro n H. M. Kunnosuya no sogHomy HanaHcy
U CONEeBOMYy pPexuMy A30BCKOTO MOPA, B KOTOPRbIX PACCMaTPUBAanNMCh BONPO-
Cbl, CBA3AHHbLIE C OUEHKON M3MEHEHUA MMAPONOMMYECKUX U MMAROXUMUYECKUX
XapaKTepuCTUK MOPA NPKU NMNAHUPYEMOM M3BbATUM YacTu cToka p. [loH, a Tak-
xe dpyHAameHTanbHbie ncchegosaHvA b. [1. 3ainkosa u M. C. Kyauna no soa:
HOMyY 6anavcy Kacnuickoro MopfA, U OueHKe ero BO3MOXHbIX aHTPOnoreH-
HbiX N3MEHEHWH,

C 30-x roaos B 'MW 6sinn HayaTbl MCCNeno0BaHNA BO3AEACTBMA HAa BOAHLIN
PeXxuM Y BOAHLIN GanaHCc CTPOMTENLCTBA M 3IKCMAyaTaunM BOAOXPaHWMNML,
BhipyBOK neca u NeCOBOCCTaHOBNEHWUA, arpoTexXHUYECKNX MepOonpuATHA, Ocy-
WieHnA 6ONOT U OPOLUEHMA 3aCy LNNBLIX 38MENb.

Bonblioe 3HaueHWe ANA pelleHnA BONPOCOB UCNapeHUA ¢ BOAHOW NOBepX-
HOCTHU W APYruXx acNeKToB rMAPONOrvMn BoaoeMoB nmenu pabotsl C. U. Pyae-
HKO no 6acceitHy p. Bonru, B. K. Raesigosa n b. J1. 3alikosa no usy4yeHuio
rmapoNoOrMiecKoro pexmuma o3. CesaH no Martepuanam nasectHol CesaHckol
akcneanumn (1926—1930 rr.). Moche Bennkoit OTedeCTBEHHON BOWHLI 3TH
WUCCNEAOBaHUA Obinn NpoaomKenbi W passutel V. B, Monuanoseim, E. M. Ce-
mwk, A. IN. bpacnasckum, 3. A. Bukynunon, [l. B. KopennctoBeim, B. I'. AH-
apeAHoBsbiM, A, A, CoKoMOBbLIM, BbINONHUBLUMMKU OBLUMPHbIE UCCNEA0BaAHUA
PuibuHcoro, Becenosckoro, LIMMnAHCKOro n Apyrux BOAOXPAHUAMLL, @ TaK-
xe ozep WUcchik-Kyns, flagoxckoro, Yyackoro v ap.

B 1955—1967 rr. 6binu soinonHexbi uccneposavua Q. H. bopcyka no
BAWAHUIO NPyAOB Ha cTok pek CCCP, ve noTepABLUMe HAYYHOTO M NpaKTHUuec-
KOT 0 3HaYeHWA A0 HACTOALLEr0 BREMEHH,

HecmMoTpA Ha NpuHUMNMANLHO NPaBUNbLHLIE NOAXOAbI K MCCNEAOBaHWIO
BNMAHUA BOAOXPAHUNULL HAa TOAOBOW CTOK PeK, MCNONb30BaHHbIE Y Ka3aHHbi-
MU @BTOpamu, A0 NOChEeQHUX NeT B KONUYECTBEHHON OUueHKe 3Toro ahpexTa
AaXke NMPUMEHUTENBHO K TaKMM BakHeMluMM ob6bekTaMm, kak Bomkcko-Kame-
Kuid n [HenpoBCKuiA KackKaabi BOAOXPAHWNMLL, WMEIOTCA CYLLECTBEHHO pas-
NUYHbIE TONKOBAHWA W MPOEKTHbIE OPraHW3auMM NPM COCTaBfeHWU BOAOXO-
3ANCTBEHHbIX 6anaHCOB 4acTO WCMOML3YIOT HEROCTATOYHO OBOCHOBaHHbLIe
BaHHble /B5/.

UccnepoBaHMAMK BRMAHWMA neca U NecoTexHuueckMxX paboT Ha CTOK pek,
HaunHaA ¢ 30-x ropos, 3aHuManuce b. B. Monakos u M. C. Kyauu, a B nocne-
ayrwoume roast A.71. Cokonosekuii, B. B. Paxmaros, A. M. boukos, M. . Ua-
30H, A. A, MonuaHos, C. ®. depopos un ap. B 40-x roaax M. C. KysuH y6ean-
TensHO NOKa’an, uto MHerHne A. W, BoelikoBa 0 CyLLECTBEHHOM M3MEHEHUN
cToKa p. Bonru u3-3a sbipybku necos He noaTBepannocs. YT1o KacaercA yue-
T2 BO3MOXHbIX U3MEHEHHWA PEYHOTO CTOKa M BOAHOro 6anaHca npu BbIpPy6-
Kax n nocapKax neca NpMMEHWUTENLHO K Pa3nuuHsIM HaccetHam u NpUPoAHbLIM
30HaMm, TO, HECMOTPA Ha OOLUMPHYIO NuTepaTypy No 3TOW npobneme B Haluei
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ctpaHe # 3a pybexom /51, 71/, po HacToAwero BpemMeHu MHOTME acnexTbl
npo6nembl ABNAIOTCA HEAOCTATOYHO U3Y4HEHHbBIMU.

Hauano AMCK ycCuu MO BIMAHUIO arpoTeXHUEECKUX MEPONPUATII Ha rMAPO-
NOFUYECKMI PeXUM M 0COBEHHO Ha roa0BON CTOK PEK, NPOAOMKAIOLWEACA A0
HacToAwero spemeny, nonoxun B. B. Monakos, koTopelt B 1939 r. Boicka
3an npeanonoxexue o Tom /66/, uTo NOA BNMAHWEM arpONECOTeXHUYeCKmnX
MEpPONPUATUA B CTEMHbIX M NIECOCTENHbLIX PaoHaX CTPaHbl, 0COBEHHO B CBA3K
C KONnexkTUBM3auued U BHEAPEHMEM MaLUMHHOW NaxoTbl, BO3MOXHO YMEeHb-
LueHHue roaoBOro CTOKA KpynHbIX pek. B yacTHocTu, no [onakosy, raybokoe
manosofbe, oxsatuswee B 30-e roasl MHorue pexu ora ETC, B sHaunTenbHoM
mepe obbvAacHAeTcA aTumu dakTopamu. Oanaxko B 40-e roabl yuensimn TU
(N. C. Kyaun, B. . 3aiikoB) 6bina nokazaHa HECOCTOATENLHOCTb 3ITUX
BbIBOAOB.

B nocnesoeHHble roasl B CBA3M ¢ MHTeHCHMMKaLMeh ceNbekoro X03ANCTBA
M, B 4aCTHOCTWM, MacCOBbIM pasBuTMeM 3ABNEBOIN NaxoTbl U CMOXHOTO KOM-
nneKca ApPYyrux arpoTexHUuecKux MeponpuATHIA uHTepec K 3Toil npobneme
0co6eHHO BO3POC, NOABUMIMCL HOBbIE 3KCMEpPUMEHTaNbHbIE AAHHbIE, HO AKUC-
KYCCUA OT 3TOro HEe YMEHbLUNNACH.

TOUYKU 3PEHMA 3HAYUTENLHOTC BMIMAHWMA arpPOTEXHUYECKUX MeponpUATHIA
Ha CTOK KpynHbIX pek npuaepxueanuce b. A. Anonnos, M. U. flbBoBM4 1 ero
nocnegosateny w3 UT AH CCCP. Beayiume yuenbie-ruaponoru (npexae Bce
ro ua 'TN) Takue, kak [. J1. Cokonosekui, M. C. Kysun, A. B. Oruescknn,
A. WU. YebBoTapes, C. U. Xapuenko, A. M. boukos, I. P. Ouycos, A. N. bynas-
ko, 8. B. PaxmanoB, HaobopoT, y6eanTensHo A0Ka3bIBafM, yTo pa3sBuTHe ar-
pONecoMeNIMopauni 1 NOBbILLIEHUE Y POXKAWHOCTU QYEHb HE3HAYUTENLHO CKa3bl-
BaAETCA Ha PEYHOM CTOKE cpeAHnX U BONbLUMX PeK M HUKAK He MOXeT NpuBec-
TM K 3aMeTHOMY UCTOLUEHUID BOAHLIX PEcCYPCcOoB Ha 60NMbLUMX TeppUTOPUAX.

BoinonHeHHsle B nocneaqme ropsl 0606WeHnA aKcnepumeHTanbHbIX AaH-
HbIX BoAHobanaHcoBeIx cTaHuuin (B. E. Boporpeukuin, H. N. KopoHkesuu u
Zp.) cnocoBCTBOBanM 3HauMTeNbHOMY COAMMKEHUIO TOMEK 3peHnA U (hopMHpo-
BaHVIO AOCTAaTOYHO 0BOCHOBAHHLIX M MOMHbLIX NPEACTaBeHWA HA N3MEHEeHUA
NPOLECCOB CTOKA NOA BNUAHMEM arpoTeXHUYECKUX MeponpuATHIl, XOTA OT-
peNbHble acnekTsl Npobnembl eille Aaneku OT OKOHYATENbHOTO pPELUEHMA.

MuoroneTHaA aUCKYCCUA O rUAPONOrUYECKON ponu 60M0T M 0 BO3IMOXK--
HbIX U3MEHEHUAX BORHOTO PEXUMA U XapaKTEPUCTUK PEYHOTO CTOKA B CBA3M
¢ nx ocyweHunem BosHmkna 6onee 100 ner Hasap c HauaNoOM MaccoBbIX OCY-
wutenbHbIx paboy B [lonecbe, NPeANPUHATLIX M3BECTHOM 3KcReanumnen
WU. N. Xununckoro. B Kakoi-To cTeneHy (Bo BCAKOM cliyyae npuMeHUTensHo
K OTAeflbHbIM 3fIeMEHTAM PEYHOT O CTOKA) 3Ta AUCKYCCUA NPOAOMKAETCA A0
HacToAwero spemern. bonbwoe BHUMaHUe usyuennto Npobnembl yaenany ns-
BecTHbIM nousoBen B. B. [loxkyuaes v E. B. OnnokoB; KanuTanbHble UCCNERo-
BaHUA ruaponorum 6onoT U Ux BAMAHUA HA CTOK peK Bbinv BbINONHEHbl B
30e roasl B MU A, 1. ly6axoM, KOTOP&IA B OTHOLLEHUM BIMAHKUA OCYLUE
HUA Ha PEYHON CTOK MpUAEPKUBANCA B3rNAACB, BeCbMa BAUIKUX COBpeMeH-
HbIM. B nocnesoeHHble roasl 6onblioi Bknag B peweHre npobnemsl BHeCAH
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wccnenoBaHua B. B. Pomanosa, K. E. UsaHoBga, B. @, Wlebexo, A. I'. bynasko,
K. A. KnioeBoi, KOTOpbie 3aN0XMAM HaAeXHble OCHOBbLI ANA pa3paboTiu me-
TOAOB v BbinofiHeHHbIX TTU B nocneaHue roasl KOnUYeCTBEHHbLIX OULEHOK NO
BAVMAHUIO ocyLlleHWA 60NoT n 3aboNoYEHHbIX 3eMefNls Ha ro0BON CTOK peK U
Apyrue xapakTepucTUKYU TAPONOTUYECKOT O PEXUMA.

O BaXHOCTW U3yYeHWUA BNUAHUA OPOLLEHMA Ha MMAPONOTUYECKUIA PeXUMm U
OKpYXawllylo cpefy HeOAHOKpaTHO eiwe B Hadane XX B. yKasbiBan
B. I'. MNywkKoB, AGATENLHOCTL KOTOPOr O KakK yyeHOro v npakTuka Hayanaco
C M3YYEHUA TUAPONOTUYECKOTO PeXMma pek, MHTEHCMBHO MCMNOMb3yeMblX Ha
opowenve B Typkectarne. B 1932 r. on nucan /35/: ,,MpoekTupya opoLwieHue,
Mbl AOSDKHbI NPeABUAETL Te NocneacTeMA B obnactn Knumara, nous, ruapono-
ruu..., Kakne nosneuyet 3a coboi NnoABeHue BoAbl. B 3ToM umeHHO obnacTw...
C eneBoi YCTaHOBKOW Ha NPOrHO3bl M NEXWT ceiyac Hallla OCHOBHAA TRYA-
HOCTb''. O HaKO OCHOBHble UcCNeaoBaHWA NO BAVAHUIO ORPOLWEHWUA Ha CTOK Ha-
YafIUCh B HalLiel CTpaHe B NOCeBOEHHbIE MOAbLI M HYXHO cKa3aTs, uTo ewe 10—
15 neT Hazap B BONPOCax BAMAHWA OpPOLUEHMA HA CTOK KPYMHbIX PeK Cpean
YUEHbIX-TMAPOSIOr 0B U MEMMOPaTOROB He ObIN0 eAuHOTro MHeHNA .

Ouckycena no atomy sonpocy 6bina Havata 8 1955 r. J1. B. AlyHuHbiM-Ba-
PKOBCKUM, KOTOPbIA BbICKA3an npeanonoXXeHue, HTo pa3BUTHE OPOLLUEHWA He
06A3aTeNLHO CONPOBOXAAETCA YMEHLLUEHWEM PEYHOro CTeKa. JTU Npeanono-
XEHUA HECKONbKO NO3AHEee Halinn NoAAepxKy B paboTax B. U. KysHeuosa u
. P. OHycoBa. B 10 e BpeMA mHorme uccnepgosatenm (H, H. ATxapckan,
. A. Wumenomuy, C. U, Xapuenko, T. M. Tensbyx u ap.}, n3yyaa aunHamu-
Ky BoponoTpe6neHun, 6e3Bo3BpaTHLIX NOTEPb BOAbI U BO3BPATHbLIX BOA Ha
OpOLUaemMbIX 3eMAAX, BCErAa NPUXOANAN K BbIBOAY, Y4TO pa3BUTUE OPOLUEHHWA
DOMKHO HENn3BeXHO yMeHbLIATL CYMMAPHbIA CTOK PeK. BoinonHeHHble B 70-e
roasl 8 MU n B paae Apyrux opraHv1sauui KOMMIeKCHbIe IKCNepUMEeHTasb-
Hble MCCnefoBaHUA BOAHOTO, TENMIOBOrO M cOneBOro HanaHcoB OpoLLaeMbIX
3eMeflb B Pa3finiyHbIX PanOHaX TRAAMLMOHHOT O U NEPCNEKTUBHOIO OpPOLUeHWA,
a TakOKe aHanNU3 MHOrOMETHMX KonebaHwWi XapaKTepUCTUK PEYHOrO CTOKA M
METEopOoIorMYecknx GakTopoB B CBA3M C PAa3BUTMEM OPOLLAEMOro 3emneae
nuA B BacceliHax npakTuueckmn Becex KpynHelx pek CCCP, rae opolueHue AB-
NAETCA OCHOBHbLIM (haKTOPOM XO3ANCTBEHHON NEeATeNsHOCTU, NO3BOAMAN AOC-
CTUTHYTb 3HAYMTENLHOrO nporpecca B 06nacTy rmApoNorum opoluaemMbIx 3e
Mefb, B YaCTHOCTK, pa3paboTaTs MeTOAbl OUEHKW BIMAHMA OPOLUEHUA Ha Pey-
HOM CTOK,

Ananuanpya UToryu UCCnefoBaHWA BAMAHUA XO3AUCTBEHHOW AERTENLHOCTU
Ha peyHon cTok 3a nepuoa ¢ 20-x go 70-x roaos, MOXHO caenath cnegytoune
OCHOBHbI€ BbIBOAbI.

CaenaH 3HauMTeNbHbI BKNAA B W3YYEHUE NPOLECCOB BAMAHMA BOAOXPaHU-
AU, ¥ NPYAOB, ar POTEXHUYECKUX MePONPUATHIA, neca u ero Bbipybok, 6onor
M UX OCYLUEHUA Ha TOAOBOV CTOK M FMAPONOTMUYECKUIA PEXUM PeK; NpoBese
Hbl KPYNHbIE UCCNEAOBaHWUA NO OLEHKE M pacyeTy OTAenbHLIX INeMeHTOB BOA-
Horo BanaHca, BKNOYaA BOAHO-CONEBON BanaHc opoluaemsiX 3eMeflb; opra-
HU30BaHbLI NCCTOAHHO AeicTBYOWMe BoAHOGAaNaHCOBble CTaHUMM U nNpoefe
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Hbl 3KCNEANUMOHHbIe paboTbl B PazNnuHbLIX palioHaxX CTPaHbl, KOTOPbLIE HAKO-
NUAN UEHHelluMe 3KCNepPUMEHTafbHbIE AaHHbIe, HEOOXOANMbIE ANA N3Y4YeHuA
BNMAHNA Pa3fIMYHLIX BUAOB XO3AWCTBEHHON AEATENLHOCTH HAa BOAHBLIN PeXHM
M pa3paboTKN MEeTOA0B UX OLEHKKU U NPOrHO3a.

HapAaay ¢ ucnonb3oBasmMeM maTeprnanoB 3KCNEPMMEHTaNbHbLIX nccnepoBa-
HWA LUMPOKOE NPMMeEHeHUe HALLNK AaHHbLIE CETeBbiX MMAPonornyecknx Habnio-
AeHnit Ha onopHoit cetn ockomruapometra CCCP 3a MHOronetTHwit nepunoa,
KOTOPbie B MHTErpafiktHOM BuAe OTPaXaloT BAMAHWE HA PEXMM CTOKA KMMa-
TUYECKUX YCMIOBMIA, eCTECTBEHHbIX (hnsnKo-reorpadmyecknx akTopoB U pas-
BUTUA XO3ANCTBEHHOMN AEATENbHOCTH Ha BoaocHopax.

HecMmoTpA Ha AOCTUrHYTble yCnexu, Cneayer KOHCTaTMpOBaTh, YTO K Haua-
ny 70-x ronos M3yueHHOCTs NPO6AEMbI BMAHUA XO3ANCTBEHHOW AEATENbHOC-
TH Ha PEYHOM CTOK HblnNa ABHO HEAOCTAaTOMHOW ANA HAAEXKHbLIX OUEHOK, 8 TeM
6onee NPOrHO30B M3MEHEHWI MMAPONOrMYECKOro pexxuMa ana BacceitHoB, Ha-
XOAAWMXCA B PasznuuHbIX dm3anko-reorpadmueckux ycnosuAax. Boisoabl no
BAMAHMIO BbIPyBOK neca, ar pOTEXHUYECKUX MEPONPUATHMIA, OCYLUEHHMA U OpPO-
WeHMA Ha CTOK OCTaBafnCch NMPOTMBOPEYUBLIMUA, LUCKYCCMOHHBIMW M HE MOT-
nn B6bITb MCNONB30BaHbI B NPAKTUNECK KX LenAX. [laxe B OTHOLUEHUU KOnMYec-
TBEHHOW OLEHKW BIMAHWA BOAOXPaHUMLL HA FOA0BOW CTOK NPUMEHUTENbHO
K TAaKMM XOPOLLO M3y4YeHHbIM pexam, kak Bonra u [lHenp, BbIBOALI pa3nunua-
nuce B HeckonbKo pas. K ToMy BpeMeHu He 6bino BbipaboTaHO eAnHbIX MEeTo-
AWMYECKNX NOAXOA0B K YueTy U MPOTHO3y BAMAHWA AEATENbHOCTU YenoBeka
Ha CTOK peK, HaXOAALUMXCA B Pa3fiNuHbIX (U3NKO-reorpadniecKux ycnosu-
fIX, W, YTO Camoe rnasHoe, He ObINO BLINONHEHO OLEHOK NPOMCLUEALUNX W
OXNAAEMbIX B NepcrneKTUBe aHTPONOT eéHHbIX N3MEHEHUIA CTOKA OCHOBHbLIX PeK
CTpaHbl U 6acceltHOB BHYTREHHUX MOPeN, KOTOPbIE N03BONNAM Bul NOAOWTH K
OUEHKE AMHAMWKKN BOAHbLIX PeCYPCOB CTPaHbi B LENOM. MMEHHO 3TH AaHHbIg
notpebosannce B 70-e roasi, koraa cranu paspabaTeiBaThCA AONrOCPOUYHLIE
nepcneKTMBHLIE NAAHbI PA3BMTUA HRPOAHOrO XO3AKCTBA, B TOM YAChE OoTpac-
nei, TPeGYIOLLMX Or POMHOrO KOMWYECTBa BOALI {rnasHbimM 06pasom ana opo-
wenHnA) . Co BCeit OCTPOTOM Bbinm NocTasBneHbl NPoGNeMbl TEPPUTOPMANLHOM O
nepepacnpeneneHMA BOAHbLIX PECYpPCOB, HaYanucs paboTbl Hag eHepanbHoW
CXEeMOW KOMMMBKCHOT O MCMOMb30BaHNA U OXPaHbl BOAHLIX PECYPCOB CTPaHb)
80 19901 2000 rr.

aponorvyeckan Hayka B Te roAbl He 6bina roTOBa OTBETUTL HAa BCE MHO-
rouncneHHsie BOMPOCHI, BO3HMKaOWWe Npu 3TUX pa3paboTkax. YueHsie Beny
XapKne cnopbl, Kak BAWAET arpoTexHuka v 3A6neBan NaxoTa Ha roAoBow
CTOK, KakoBbl MOCMEACTBMA OCYLUEHMA Ha TMAPONOTUMECKMIA PeXXuM, BedyT
NN OHU K CHUXKEHWIO MNKW YBENUYEHWUIO CTOKA, BYAET NU yMeHbLUATLCA HOPMA
CTOKa B CBA3W C pa3BuTneM opolueHnA B CpeaHeit A3un MnK OCTaHETCA Hes
M3MEHHON W T. &, Mexay Tem npakTnka TpeBoBana 0AHO3HAYHLIX KONNYECT-
BEeHHbLIX OTBETOB HE TOMIbKO B OTHOLUEHUNU TOro, KaK U3MEHUNCA CTOK HaWMX
rNaBHbIX peK, HO U Kaknm oH ByaeT B nepcnexkTUBE NPU OCYLLECTBAEHNN Has
Me4aeMbiX AONTrOCPOYHbIX NNaHOB Pa3BUTWA HAPOAHOTO XO3AWCTBA CTPa@HbLI,

BBUAY OTCYTCTBAA HageXHbIX HAYYHO 0BOCHOBAHHbLIX BLIBOAOB N0 OLEHKE
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M3MEHEHW!A peyHOrO CTOKA NoA BAMAHWEM XO3RAUCTBEHHOW AeATENbHOCTH nna-
HUPOBaHME BOAOXO3ANCTBEHHbLIX MEPONPUATUIA cTano 6a3npoBaTbCA TOMbKO
Ha DaHHbLIX BOAOXO3ANCTBEHHbLIX HaNaHCOB peuHbIx HacceMHOB Y IKOHOMMYEC-
KX paiioHoB. B aTiix BanaHcax ecTeCTBEHHbIE PECYPChi PEYHOr O CTOKA pasnu-
YHOI1 0BecneyeHHOCTU CpaBHUBANUCHL ¢ BOA03abopamu n 6e3B03BPaTHLIMKU Mno-
TEPAMM BOAbI HA XO3AUCTBEHHbIE HYXXAbI, KOTOPbIE MO CYLWECTBY M3-38 BECh-
Ma OPMEHTUPOBOYHLIX AaHHLIX MO BOAONOTPE6NEHMIO U NPaKTUNECK W NONIHOIO
OTCYTCTBMA TaKoOBbIX MO BOROOTBEAEHWIO NpeAcTaBAAnM coboil Ny, Tpebo-
BaHWA, 3aABKMK noTpebuTened Ha BOAY W AANEeKO He BCeraa XapakKTepnsoBanm
hakTuyeckoe naMeHeHne cTOKa peku NOJ BAMAHUEM XO3ANCTBEHHON AEATeNb-
HOCTH B BacceliHe /85/.

llnpokuit Komnnekc UccneaoBaHMA NO BIMAHMIO XO3ANCTBEHHON AeATeNb-
HOCTH Ha peyHoW CTOK, HaunHaa ¢ 70-x rono., 6bIn passepHYT NOA PYKOBOAC-
T80M aBTOopa B 'V 1 BO MHOrnX ApYrux opraHniaymax B CBA3N C NOCTAHOB-
KO# 3TOM Npo6nemsbl B NnaHe BaxkHelwmx paboT MNocyaapcreedHoro KomuTe
Ta CCCP no Hayke u TexHuke. ViccnenOBaHWA BENMCL NPUMEHNUTENBHO K OCHO-
BHbIM peyHbIM BaccetHam CCCP u kacanuch B NePBYI0 ouepeast roA0BOro CTO-
Ka KakK OCHOBHOW XapaKTepnCcTUKW, onpeaenAlowei obbem n aeduuuT BOA-
HbIX PECYPCOB B TeX UMW UHbIX PalnoHaX.

OcHOBHbLIMM 3a8a4aMU UCCNEAOBaHKNIA ABNAIOTCA:

—~ paspaboTka obwnX MeTOANYECKUX MOAXOAOB K OueHKe NPOMCLUeALLINX
M NPOTHO3Yy OXWAAEMbIX B MEPCNEKTUBE U3IMEHEHWI roaoBOro CTOKa 60nb-
KX peK;

— pa3paboTka KOHKPETHbIX METOA0B OUEHKM BAMAHUA BCEro KOMMNeKca
N OTAENbHLIX BUAOB XO3AWCTBEHHON AEATENLHOCTM HA CTOK B Pa3NMuHbLIX (n-
3UKO-Teor pachMuecknX YCNOBUAX;

— KONIMMECTBEHHAA OLEHKA AMHAMWUKWM NPOUCLLEALUMX W3MEHEHW CToKa
rNaBHLIX PeK, NPUTOKa BO BHYTPEHHWE MOPA U CYMMapHOrO PeYHOro CTOKA
CTPaHbl B UENOM MOA BAMAHWEM BCErO KOMMMEKCa W OTAEeNbHLIX BUAOB XO-
3ANCTBEHHON AEATENLHOCTH;

— MPOTrHO3 aHTPONOreHHbLIX M3MEHEHUI CTOKA PeK Ha nepcneKTUBY B COOT-
BETCTBUWA C UMEHOLUIMMWUCA AONTOCPOYHbLIMMW NMNAaHaMKn Pa3BUTUA HAPOAHOr O XO-
3ANCTBA M ANA Pa3fIMYHbLIX KIMMATHUYECKUX YCAOBHIA.

Yxe Kk 1976 r. 6b1n caenaH 3HAYMTENbHbLIN LIATr K PeLEHNI0 Y KA3aHHbIX 3a-
nay. B xope uccnenoBaHuil 6b1nmn pa3paboTaHbl eanHble NPUHLMNLI KOMNeKC:
HOW OUEHKM BAWAHMA XO3AVUCTBEHHOW AEATENbHOCTM HAa CTOK KPYMHbIX Pek
CCCP, B 0cHOBY KOTOpbIX Bb1N10 NONOXKEHO, BO-NEPBbIX, LWMPOKOE NCMOML3O0-
BaHME MaTepnanoB MHOTOMIETHUX HabnAeHW! Ha onopHol ceTn ockomrua-
pomeTta CCCP no cToky pek, ocagkam, TeMnepaType BO3AyXa v APYr MM ecTe-
CTBEHHbIM MeTeoponorMueckum cakTopam, onpeaenatowmM kKonebaHnua cTo-
KOBbIX XapaKTepuUCTUK; BO-BTOPbIX, AAHHbLIE NO AUHAMWUKE PA3BUTUA Pa3NnY-
HbIX BUAOB XO3ANCTBEHHON AEATENLHOCTHM B BacceiiHax pek; B-TPeTbMX, MaTe
Phansi akcnepumMeHTanbHbIX BOAH06aNaHCOBbIX CTAHUMIA 1 AKCNEANLWA.

Ana peanuzaumu ykazaHHbIX MPUHUMNOB BbinU paspaboTaHbl METOAMNEC:
KWe Npuembl KONUYECTBEHHON OLEH KU U3MEHeHUIA CTOKA Noj, BAMAHWEM KOM-
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nnekca hakTopoB XO3ANCTBEHHOW AEATENLHOCTY ANA peK, PacNONOXKeHHbIX
& [}a3NUYHbIX (HU3MKO-Teor pathvyecKnx ycnoBuax:

-- ANA TOPHbIX pek, B BacceiiHax KOTOPbIX OTHETNMBC BbIAENAIOTCA 30HbI
$HOPMUPOBAHUA M UCNONb30BaHUA cTowa /79, 85/;

— ANA BONLILVX PABHUHHLIX PeYHbIX cUcTeM Tuna Bonru v [lnenpa, baccent-
Hbl KOTOPLIX PACNONOXEHLI B HECKONLKUX NPUMpoAHsIx 3oHax /80, 85/;

— ANA CPeAHUX PeK, CTOK KOTOpbIX hopmupyeTca B Npeaenax OAHOW npu-
POAHON 30HbI /85/,

OpHoBpemeHHO paspaboTaHsl M yCOBepLUeHCTBOBaHhl BoaHOBanaHcosble
METO/lbl OLUEHKU BNUAHUA Ha CTOK OTAEMbHbIX BUAOB XO3ANCTBEHHOA AeRA-
TENbHOCTY, NpeaHa3HaueHHble B OCHOBHOM ANA cpefHUX U Bonbumx PEK.

Cpegy HUX OTMETUM CeAYIoLIME:

1. MeTtoanka oueHKN BNUAHUA CYLIECTBYHOWMUX, CTROALWMXCA U NPOEKTH-
DYeMbIX BOAOXPaHUNNLL H3 CTOK pek, KOTOpaA y4YnTblBaeT noTepu BoAbl HA
AONOAHNTENLHOE W“CNapeHve ¢ BOAHOW NOBEPXHOCTU U C 30H NOATONNEHWA,
VMEHbILIEHUA UCNApEHUA B Pe3yIibTaTe CHWXEeHUA 3aTONMAEeMOCTU NOWMbI B
HykHUX Bbedhax, 3aTpaTel Ha aKKYMYNALUI BOAbLI B yalle BOAOXpaHUNUWAE,
noriofHeHWe Nog3eMHbIX BOA 33 CYeT NOCTYNINeHUA Y4acTW PEYHOro CTOKa B
fapera M AHO BogoxpaHunuwa /83/. Mpeanaraemaa MeToAvKa, B NONHOK Me
p2 MCNONB3YIWan UMeloWecA AaHHble NO BogHoMy Banavcy BOROXPaHM-
nvLW, 3HaYTENbHO YTOYHAET NPUMMEHABLLUECA A0 NocNefHero BpemeHu B npa-
KTvKe NPOeKTUPOBaHUA CyYrybo OpUMEHTMPOBOUHbIE CXeMbl pacueTa noTepb
8046l Ha Ucnaperve C BOLOXPaHUNULY.

2. MeToanKa OUEHKM BAMAHMA ar POTEXHUYECKUX MEPONPUATMI Ha CTOK
nek /b8/, ocHoBawHHaA Ha 0606uieHUM MaTepuanos BoAHOBANAHCOBLIX CTaH-
UM M YYNTLIBAIOWEA pPasfiMiHbIe YCNOBUA MOACTUNAIOULEN NOBEPXHOCTY, Me-
XaHUYECKNIA COCTAB NOYBOT PYHTOB, YKIIOHbI CKIOHOB, YPOBHW 3aneraHua rpy-
HTOBbIX BOA ¥ BOAHOCTb MOAE, @ TaKKe xapakTep 06paboTky noye. Paccunran-
HOE N0 3TON METOANKE YMEHbLUEHUE CTOKA PeK NoA BAMAHMEM arpoTexHuec-
KUX MEPONPUATUIA 0KA3anoch B obLEM He3HasMTenbHbIM, HO CYULECTBEHHO
(a3nuuHbIM ANA PasHbix NPUPOAHLIX YCNOBUIA U BogocBopos /26/.

3. CnocoBel oueHKU BAMAHKUA OPCILEHWA Ha CTOK PeK, OCHOBaHHLIe, C oA-
HOW CTOPOHLI, H3 UCNONMB3OBAHWA MATepPUaNioB NONEBbLIX IKCNEPUMEHTaNbHbIX
nccneaoBanuit 'TU Ha opoLlaembix 3eMNAX B pasnuMuHblX PanoHax CTRab!
{76/, a ¢ ppYroii, Ha AaHHBLIX MHOTONETHUX HABNIOAEHNI 33 CTOKOM PEK C UH-
TEHCUBHbIM pa3BUTUEM opoLLeHun B BacceitHax /79, 85/.

4. CxemMa OUEHKU BNMAHWA OCYLUEMMA HA CTOK BONbILIUX PEK, Y4liTbIBaK0-~
1A ynyulienne ycnoBuid APEHUPOBaHYA A cpaboTKU MOA3EMHBLIX BOA Npu
NPOBEAEHUN OCYLUMTENbHbIX MENUOPALMA, @ TaiKe M3MeHeHWe CYMMapHOTo
vicnapenva B GacceliHe B pe3ynbTaTe OCYLUEHUA M OCBOEBHUA OCYLUEHHbIX 3e-
MENb NOA CeflbCKOXO3ANCTBEHHOR NpOU3BOAcTBO /62/. B nepBble rodbl nocne
OCYyLUeHWA nepBbii hakTop cnocobcTByeT BpemeHHOMY NOBbLILLEHUIO CTOKA,
BTOPOR, Kak NPaBuNO, CHUXXAET CTOK 33 CYET HEKOTOPCFO YBENMYeHUA uCNa-
PeHNA € OCYLWeHHbIX M OCBOBHHbLIX 3eMEeSe NPU CC3RaHUM ONTUMANbHBLIX YCRO-
S RNA Pa3BUTUA CEMbCKOXO3AMCTBEHHBIX KYNbTYP.
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5. CxemMa OueHKMW BMUAHUA NPOMBILLMEHHO-KOMMYHANbHOT O U CENbCKOXO
3ANCTBEHHOr0 BOAOCHabXeHUA Ha TOROBOW CTOK KpynHbiX pPek, avddepeHumn-
POBaHHaA N0 NPUPOAHLIM 30HAM W YYUTHLIBAKOLWLEA AaHHbIE COBPEMEHHOT O Yye-
Ta BogonoTpe6neHua v BORCOTBEAEHWUA B Pa3NUUHLIX OTPACNAX MPOMbILLNEH-
HOCTY U TEHREHUUU X Pa3BUTUA,

6. MeToAMKa OUEH KU U3MEHEHUA 3NIeMeHTOB BoAHOro Hananca (ucnapeHuA
M CTOKA) 3aNeceHHbiX YYacCTKOB W PeuHblX BOAOC60pOB ANA Pa3NUYHbIX TUMOB
necos, Bo3pacTa v knacca 6ouuteta. Ha ee ocHoBe pa3paGoTaHa cxema pacue
T3 U3MEHEeHW PeYHOr o CTOKaE 3aNeceHHblX BOROCBOPOB NOY BAUAHWUEM BbIRY-
60K neca, ecCTECTBEHHOrC U UCKYCCTBEHHOro necosocctanoBnenua /51/. Bol-
NonHeHHble UCCNeAOBaHWA, B YaCTHOCTYW, NOKAa3anu, YTO UMEKLWVEe MECTO B
TMAPROINOrNYecKon nuTepaType pa3HopesvBbIe TONKOBaHWA U BbIBOAbLI O BSIMA-
HUU 1eca U ero BblpyBOK Ha CTOK peK BO MHOTOM 0BbACHATCA HEAOCTaTON-
HbIM YYeTOM Takux akKTOpPOB, KakK TWN neca, ero sospact, 6oHuTeT, xapak-
Tep BbIPY6OK U NeCOBOCCTaHOBMeHUA. B 3aBUCMMOCTU OT BpemeHu, npoLuea-
werc nocne Boipybku, roA0BOM Y CE30HHBIN CTOK MOXXET U3MEHATLCA B AOCTE-
TouHO GonblunX npeaenax v 6bITb HONBILIMM, NPAKTUYECKUW PaBHbLIM U CYLLECT-
BEHHN MEHbLUMM MO OTHOLUEHWIO K CTOKY B ecTecTBeHHbIX ycnosuax (Ao
Bbipy6Ku) .

Ucnons3oBaHue pa3paboTaHHbIX OBLUMX MPUHUUNOB U KOHKPETHbIX METo-
AV4eCKUX NPUeMOB MO3BONUAO BNEPBbIE OUEHUTL AUHIMUKY MpOUCLUEALLINX
{c 1936 r.} n oxxupaembix B nepcneKTUBe A0 KOHLLA CTONETUAR UIMEHEHWI FO-
[LOBO'0 CToKa ocHOBHbIX pek CCCP noA BnuAHWeM Bcero Komnnekca v oT-
AenbHbIX BUAOB XO3ANCTBEHHOW AEATENbHOCTU. J1a paboTa NepBOHauanbHo
6bina BbinonHena B 1975 r. AnA oCHOBHBIX pe4HbIx Bogoc6opos CCCP, anave-
HUA BOAHGLIX PECYPCOB KOTOPLIX NPUBEAEHb] B Tabn. 4; pe3ynbTaTe) OUEHOK U
npor+o03o8 onyGnnkoBaxb! B paboTtax asTopa /84, 85/,

[nA peuytbix 5aCCERHOB, CTOK KOTOPLIX HaMbonee UH reHCUBHO UCTIONbYeT:
CA B XO3ANCTBEHHOM OTHOLLUEHWUM, OCHOBHbIE pe3yNbTaTsl NPUBEAeHtI Ha pyuc. 6.
AHnanu3 npuBeAeHHbIX A@HHbIX NOKa3bIBAET, YTO HA BCEX OCHOBHbIX peYHblx
BacceitHax cTpaHbl rOAOBOIN CTOK B AOBOEHHbLIA NEPUOA NPAKTUYECKWU OCTa-
BancA ecTecTBeHHBIM (yMeHblUeHve HUTae He npeebiwano 3--7 %) ; 3ameTHoe
yMeHtLLeHUe cToka Havanoch nocne 1955 r., v k 1971-~1975 rr. Ha Bcex pe
Kax txHoro cknona CCCP ({3a ucknroyenunem p. Bonru) roloBoi CTOK YMetHb-
wuncr Ha 17—40 %, a ctok p. Coippapby — Ha 60 % NO OTHOWEHWNIO K CTOKY
B ycThe B €CTeCTBeMHbIX ycnoBuax. Ha pewkax cesepa EBponenckoi yacTum
CCCP, Cubvpu v [lansbHero BocToKa cKOMbKO-HUBY AL 3HAYNTENLHYLIX U3MEH e
HUIA cTOoKa He Mpov3owno. MameneduAa roaosBoro crtoka B npepenax 2—3 %
MMeny mMecto Ha pexkax O6u, Enucee, Amype U 6biin 06ycnoBNeHs! rNaBHbIM
06paznoM BPReMeHHbLIMU 3aTpaTamMu BOUbl Ha 3anofiHeHne KpynNHbIX BOROXpPa-
HUAnLL, B vx baccerHax.

MoMUMO KONUYECTBEHHbIX OUEHOK AUHAMUKU U3MEHEeHVUA CTOKAa PeK B
CBA3KW C XO3ANCTBEHHOW AEATENLHOCTLIO, KOTOPbIE CamMu No cebe uMetoT Bolb-
LWOE Hay4yHoe W MNpPaKTUYeCKNE 3HaueHWe ANA WM3YYeHWA BOAHLIX PECYpCcoB
CTpaHb! U paspaboTKU Nepcne "TUBHBLIX MEePONMPUATUN MO YX KOMNNEKCHOMY
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Puc. 6. MameHeHur roposoro ctoka pex CCCP noa snuAHKeM XO3AMCTBEHHON
naxbl ANA CPEAHUX KNAUMETUHECKUX YCNOBUK (CTAUMOHAPHEA KNUMAaTHUYEeCKER
1 — pacueTb! U NPOrHO3bi M3IMEHBHKIA, BoiNONKeHHbie B 1975 ., 2 —- Toxe B 1985,

MCNONL3OBAHUIO M OXPaHe, B xoae uccheposanuit 8 'MW Geinm nonyuersbl HO-
Bbie HayuyHble BBIBOALI B OTHOLUEHWM NPOLECCOB BO3AEWCTBUR YE€NOBEKA HA
rMApPONOrMYECKU LUKA.

MepBbIit BLIBOA KacaeTcA O0COBEHHOCTe AMHAMWKN CTOKA B CBA3U C Pa3su-
THem opouleHnA. Kak nokasanu MCCReAOBAHWA, ANA UENOFo PRA3 KPYNHbIX
peuHbIX BacceNHOB, PACNONDXEHHLIX B KXKHbLIX PaHOHaxX CTPaH, B 30He TPaawn:
UMOHHOro pa3BnTUA opoulenna (Amynapen, Coipaapen, Kypa, Wrm v ap.)
pocT 6e3B03BPaTHbLIX NOTEPL BOAbLI HA OPOLLAEMbIX 3EMNAX A0 ONPeAENeHHO-
ro npenena MOXXET KOMMEHCUPOBATLCA CHUXEHWEM HENpOAY KTMBHOMO Ucna-
peHuA B GacceitHe u Toraa Aaxke npy 60NLLWKMX AONONHUTENLHLIX NOTEPRX BO-
Obl HAa OpOLIEHME HE MPOMCXOAUT yMeHblueHNA obLel BOAHOCTU peKw B 3a-
MbIKaloLWeM CTBOpe. YKasaHHble NpolLecchl 0COBEHHO HAarnAAHO MOryT GbITh
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NBATENbHOCTH onoa Kkm? 33 1936—2000 rr., NnporHo3ss! Ha NnepcneKTUBY
CUTyauuA)

NokasaHbl Ha npumepe GaccenHos Coipaapbu n AMyaapsu, ANA KOTOPbLIX HA
puc. 7 no pe3ynbTaram MCCNeAOBaHWH, BbINONHEHHbIX B NQCNEAHWE rOAbLI B
T /28/, npuBeaeHa AnHaMUKa OCPEAHEHHLIX 33 AECATUNETHWE MNEPUOAbLY
3HayeHW BOAHBLIX RECYPCOB B 30HE hOPMUPOBAHMWA Ym, €CTEeCTBEHHbIX
Uger 1 aHTpONOreHHeix Uy, - nOTeps CTOKA B 30HE NCNONMb30BAHNA, (hakTuuec
KOro npuToKa K BepwuHam genst Q,, a Takoke ypoBHA 6eccTOMHOro Apansc-
koro mopa H Ap KaK WHTErpanbHOM XapaKTepucTUKK NPOLECCoB, NMPOMCXO4
AAwmx B ero BGacceitHe. Ha 3TOM e pUCYH Ke nokasaH pPOCT OpOoLLaeMbixX nno-
wanev Fop 8 6GacceitHe ApanbCKOTo MOpPA.

B cooTBeTCTBMU C npMBeAeHHbIMU AaHHbIMK ¢ 1930 no 1960 r. nnowank
opouwieHuRn B 6GaccetHe ApanbCKOrOo MOPA yBefiMununace MNPUMEPHO Ha
2 MnH. ra, exeroAHble 3aTDaTbli BOAbI HA XO3ANUCTBEHHbIE HYXAbI (rnaBHbIM
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06pa3oM Ha opolliermne) Boapocnu Ha 20 KM?, HO OHOBPEMEHHO ¢ 3TUM B 30+
He MCNOoNb30BaHWA CTOKA TOMBKO AOC BEPLUMHbLI AEfbT YMEHbLUMNUCL ecTecT!
BeHHble roOAOBbIe NOTepK Ha McnapeHue NpuMepHo Ha 15 KM3, 4yTO BMECTe cO
3HAWMTENbHLIM YMeHblUeHeM noTepb B AefbTax yKasaHHbIX pek /85/ non
HOCTbIO KOMMEHCUPOBaNo ACNONHMTENbHbIE 3aTpaTbl BOAbI Ha OpolueHwe,
MpuTOoK B MOpe He YMEHLIUMAICA W YPOBEHb NOCNEAHEero OoCTaBancA cTa-
BuUnbHLIM,

Mocne 1960 r. HavancA 0CO6EHHO MHTEHCUBHbIA NPUPOCT OPOLIaeMbIX NAO-
waanei B HecceilHe, 0TBOA 3HAYMTENbHOM YACTHU CTOKA PeK 3a npeaens Baccei-
Ha, YTO NPMBENO K Pe3KOMY YBefMYEHNIO aHTPONOreHHbIX NOTePs BOAHBIX pe-
cypcoB. B ycnoeuax, Koraa KOMneHcauoHHble pecypcbl BacceiiHa o kaszanucs
NPaKTUYECK# MCYEPnaHHLIMK, POCT NOTeps CTOKa OBYCAOBWMA NPUMERHO Ta-
KOe e yMeHblueHue npuToka B ApanbCKom Mope M YPOBeHb MOPA Havan uH-
TeHCMBHO Nagath (puc. 7); yxe k 1980 r. nageHne yposHA nNpesbicuno 7 M, a
K 1986 r. coctasuno okono 10 m.

BonbliaA Pofib HenpOAY KTUBHOT O UCNAPEHUA B AMHAMMWKE aHTRCNOM EHHbIX
M3MEeHEeH Ml CTOKa B ycTbe obHapykeHa B 6acceitHe p. Kypsl /79, 86/, a Taroxke
B TOM MNW MHOW CTeNeHn MMEET MeCTO BO MHOTUX Apyrux BacceitHax umm nx
YacTAX, PACMOMOXEHHbLIX B APUAHbLIX 30HAX HaLe CTpaHbl U 3a py6exom. Bel-
nonHeHHsl B nocnegHuwe roldbl B MU aHanui pe3ynbTaToB MccnenoBaHmnii
BAIMAHUA OPOLUEHWA Ha CTOK IXXHbIX PeK He TONbKO NO3BOMMA NPUBANKEHHO
OUEHWUTb KOMMEHCAUMOHHbIE PecYpchbl B X DacceiiHax, HO M NoKasan, YTo OHU
npexnae BCero 3aBMCAT OT o6bema obLmx noTeps BOAHbLIX PecypcoB B 6accei-
He, NPeACTaBNAWKUX cOBOM PasHOCTL CYMMAaPHbIX BOAHbIX pecypcoB Bacceit-
Ha W cPeAHero roAoBOro CTOKA PeKU B YCTbe. Y KazaHHOe NOMoXKeHne XOpoLWo
MANIOCTPURYETCA AaHHbLIMK, NPeACcTaBNeHHbIMK B Tabn. 8 n Ha puc. 8 ana paaa

Tabnuya 8
XAPAKTEPUCTUKU PEYHOI O CTOKA 1 O6 bEMA MAKCUMAIJTbHbIX

KOMMERCALMOHHbIX PECYPCOB
B BACCEAHAX HEKOTOPbLIX PEK CCCP

CTOK B ycThbe

BoaHsie pe- 38 YCNOBHO- Cymmaptbie  Make, Kkomnen-
Ne Haasanmue  cypcbi bac- . NOTEepK CTOK3  caUMUOHHbIE pe-
. . - ecTecTBeHHbIN
Gaccenna 6Gacceina celHa, zU cypcbl AE
3 NepUoA, Km? ?r%&l xm? /rf;(OMn
KMm” /roa Km? froa a
1 Amynapba 77 40,0 37 26
2 Cbipnapba 37 15 22 10
3 Bonra 254 240 14 4
4 Kypa 28 18 10 4
5 Nnu 18 13 5 2
6 Tepex + 17,2 13,4 3.8 1,5
+ Cynak
7 Ypan 11,4 10,6 0,8 0,3
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KPYNHbIX PEK 10XKHO! 30Hbl CTPaHbl, OTMETUM, 4TO AaKE OPUEHTUPOBOYHAA
OUEHKA MaKCUMaNbHbIX KOMMEHCAUMOHHLIX pecypcoB HaccerHa KpaiHe Bax-
Ha ANA NPOTHO3a W3MEHEHWU CTOKAa B YCTbe B CBA3M C NNaHWPYEMbIM pa3Bu-
TMEM XO3AINCTBEeHHOW AEATENsHOCTH B BacceitHe. QHa NOKa3sbiBaeT Npeaensi
BO3MOXHOCTH yBenuyeHusa 6e3BO3BpaTHOTO Bogonotpebnernua B BacceiHe
683 YMeHLILIOHUA CYMMAPHOFO TOA0BOFO CTOKA B y6TLE:
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Puc. 7. [IMHaMnKa 3HaueHUl BOAHBIX PECYPCOB B 30HE hopmupoBanua Y, - CTOKa B 337
MbIKalouwem cTsope QH, ecTeCTBeHHbIX UeCT W aHTPDOTIOT @HHbIX UaHT noTepb CTOKA A4NA
p. Amyaapba — Yatnel {a) v p. Chippapba — Kazanuuck (6}, ypoerelt Apansckoro mo-

PA M cymmapHbIx nnowaaen B ero 6acceire {(a)
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Puc. 6. 3aBucumMocTb 06bema , KOMNEHCALMOHHbIX pecypcoB’’ AE, omn OT CYMMAPHbIX
noTepb cTOKa B 6acceiHe U, ..
Lindps) — HOmepa BGacceiroB no Taén. 8.

AnA pek Hawen CTPaHbi HanbonbLLMe 3HaYeHUA KOMNEeHCAUUOHHbIX pecyp-
COB UMenu MecTo AhA pek Amyaapsu u Coipaapbn (cooTBercrBexHHo 26" u
10 km>/roa), 4TO Nano BO3MOXHOCTL Pa3BWBATh OpOLUEHME B GaccelHe
Apanbckoro MopAa A0 5 MNH. ra 663 3aMeTHOr0 yMeHbLEHHA NPUTOKE U nape-
HKUA ero ypoBHA (cMm. puc. 7). O61eM KOMMNeHCaUMOHHbIX PECYPCOB ANA Nio-
6oro bacceiiHa AE ., (pwc. B) HeTPyAHO NpMGRMWKEHHO OUEHNTL NO ecTecT-
BEHHLIM CYMMapHLIM NOTEPAM BOAHbIX pecypcos ZU, . inA paitoHOB nabui-
TOYHOTO U AOCTATOYHOr0 YBNAYKHEHUA 3Ta BENU4MHA O6bIYHO 6aM3Ka HYNIO U CO-
OTBETCTBEHHO NPeHeBPeXMTENLHO Maflbi 346Ch U KOMNEHCALMOHH bIE PECYPCbI U
MX MOXHO HE Y4MTsIBaTh NPU MPOrHO3e aHTPOMNOrEeHHbIX M3MEHEHWA CTOKaA.

CneayeT OTMeTMTL, NTO ANA BGONLLIMHCTBA KPYNHbLIX BOAOCGOPOB 0XXHON
30Hbl CCCP koMNneHCaumoHHbie pecypcbl 6binu ucuepnansby ewe 8 60—70-¢
TOAbI M HA BCEX PEKAX K HacCTOALLEMY BpeMeHW MMEET MECTO Pe3Koe yMeHb
LEHWe PEYHOro CTOKA Noj BAMAHUEM XO3ANCTBEHHON AeATEeNbHOCTH.

Lpyroi BaXHbIA HayuHbI BbIBOA, NONYYEHHbI B pelynbTaTe MCCREAOBa-
HWA, CBOAMTCA K TOMY, YTO ANA BCEX BOAOCEOPOB B YCNOBUAX XKApPKOro U cy-
XOro Tennoro nepuopa roga (a 3To vaule BCero COBNajaeT ¢ Manoi BOA-
HOCTbl0) , aBCONMOTHOE yMeHblueHMEe CTOKA NOA BAMAHWEM XO3AWCTBEHHOM
AEATENLHOCTM OKAa3biBaeTCA 3HAUNTENLHO GOMLWIMM, YeM B XONOAHLIE U AOC-
TAaTOYHO YyBNaXHEHHbIe TOAbI, NPUYEM pa3Hula MOXeT H6biTb BecbMa 3Haun-

* C y4eTOM M3MeHeHMA HeNpOoayKTUBHOrO UCNApeHUA B yCTbeBbix O6GNACTAX; B TO
BpeMA KaK Ha puc. 7 nNpueeeHa LMHAMMKE eCTECTBEHHbIX NOTepb N0 BEPLUMH AensT.
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TENLHON. ATOT BLIBOA, XOPOLIO NOATBEPKAAEMbIN aHANM3OM ruaponoruyec-
KWUX NPOLECCOB U MAaTepuanamn HabnioaeHni, 4acTo He YUnTbiBAETCA NPOEKT-
HbIMW OPraHM3aunAMM NPU COCTaBNEHUN BOAOXO3ANCTBEHHbiIX 6anaHcos W
npu oueHkax AeMUNTOB BOAHLIX pecypcos; Aaxe, HaobOpoT, vawe NpuHK-
MaeTCA, YTO B MAanOBOAHbLIE MOALI 6e3B0O3BPATHLIE NOTEPU BOAbI HA XOIAMCT-
BEeHHbLIE HY)XAbI YMEHbLUAKTCA.

LnA unnocTpaumumn yKasaHHOro NONOXEHWA BechbMa nokasarteneH HaccenH
p. Ypana, Ana KOTOPOro NONyueHa AOCTATOYHO HagexHaA obpaTHan 3aBucu-
MOCTh NOTeps BOAbI HA AOMONHNTENbHOE MCNApeHue C BOAOXPaHMNULL OT ro-
LOBOro CTOKa B 3aMbikarowem cteope (puc. 9).

B manoBoaHbie rogsi, KOraa BoaHbie pecypchi 3Toro HacceiiHa KpakHe ma-
Nibl, YMEHbLUEHNE CTOKA 33 CHET AONONHUTENLHbLIX NOTEPL HA UCNAPEHKME C BO-
npoxpanunuiy B8 5—8 pas 6onbule, YeM B MHOTOBOA\HbIE BNaXKHbIE TOAbI.

BAnAa 6onblumx BoAOC60POB, OXBATLIBAIOWMX Pa3znUYHbI€ NPUPOAHLIE 30HbI,
3T0T 3dpeKT He CTONL BENUK, HO TakXxe BecLMa 3HaunteneH. Hanpumep, anA
p. Bonru y r. Bonrorpana B cpeaHue roabi, Korga eCTeCTBeHHHbIe BOAHbLIE pe
cypchi cocTaBnAloT 250 kM /ron, aHTPONOreHHOE YMEHbLLEHNE CTOKE B 3aMbi-
KaloLLEM CTBOpe Ha ypoBexbs 70-x roaos oueHnsaercA B 14 km>/roa, nnn 6 %,
@ B OYEHb CYyXWe rofbi, KOTOPbi€ MOryT COBNAacTs C eCTECTBEHHbIM ManoBoa-
HbIM NEPUOAOM, KOraa BogHble pecypcki coctasnawT 180—-190 KM3/I'OJJ., aH-
TPONOreHHoe yMeHolueHne Gyaet 22—24 km>/roa, nnn 12—14 % BoaHbIX
pecypcosB.

Mo MHeHHIO aBTOPa, B 3HAYMTENLHOW CTENeHU UMEHHO 3TUM 0BCTOATENLCT-
BOM OOBACHANAcL HeobbIYakHAA OCTPOTa B BOAOOGECNEYEHMM HAPOAHOMO XO-
3aicTea B nepnoabl 1971—1978 rr., koraa MMena MecTo OYeHbL Masiaf ecTecT-
BEHHaA BOAHOCThL HA MHOrux pekax ctpamet (Bonra, [loH, Ypan, CoipaapenA,
AMypapsA), CONPOBOXAAOLWAACA OCOBEHHO 3HAYNUTENbHLIM YMEHbLUEHWEeM
CTOKa 33 CueT XO3ANCTBEHHOMN NeATeNnLHOCTH.

B vCCnenoOBaHMAX aHTPONOreHHbIX M3MEHEeHUM PeYHOro CToka OCOBEHHO
6onblioe nNpaKTUYECKOe 3HAYEHUE MMEIT NPOrHO3bI MX M3MeHEeHUt Ha nepc-
nextuey. Ewe B. I'. Inywkos 60nee nonysuika Hasan, PaCCMaTpuBan 3a4aum,
KaK OH Ha3biBaNn ,,MCKYCCTBEHHOW ruaponorun’, cunTan, 4To ruaponoru Aof-
YHbi HE TO KO OUEHUBATL, KAKWE M3MEHEHNA BHOCUT XO3ANCTB eHHaA AeATen.-
HOCTL B rMAPOMIOrUYECKHUIA PEXUM, He TOMLKO NaccMBHO (PUKCUPOBATL, YTO
NPOM30LIN0 C PeKamu, HO U A3aBaTb Kak 0DA3aTensHyl YacTb rMAPONOrunvec-
Knx paboT BapMaHTHble NPOrHO3bi M3MeHEeHWn CTOKa Ha NepcnekTuy. OH cuu-
Tan Takuve NPOrHO3bi rNaBHOM 3afaved ,,rMAPONOruM OT XO3ANCTBEHHON AenA-
TENLHOCTH, ...BEHUOM HayuHoW ruaponorun’’ /35/.

[MepBaA NoNeLiITKa AeTanbHOrO NPOrHO3a aHTPONOreHHbLIX M3MEHEHNA CTOoKa
OCHOBHbIX pek A0 2000 r. 6sina caenada e 'MU 8 1975 r. B ocHoBY NpoOrHosa
6b1n NONOXKeH 0ANH U3 Hanbonhee BePOATHLIX B TO BPEMA NAAHOB 40T OCPOY-
HOTO Pa3BUTWMA HAPOAHOTO XO3AWCTBA CTPaHbl A0 KOHUA CTONETHA, AeTaNmn3n-
POBAHHLIA NO TePPUTOPUM peuHbIX 6accedHOB.

QCHOBHbIE UCXOHbIE AaHHbIE U NPEANOCHINTKK TAKOro NPOrHO3a N3NOXEH bl
B paboTe aBTopa /85/; nonyueHHble pe3ynsTaThl NpuBefeHbl HA puc. © AnA
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Puc. 9. 3aBucuMOCTb NOTepb BOAbI Ha MCTI3peHME C BOAOXPaHMNMLY B Gacceine U, 0T ec-
TECTBeHHOr0 roa080ro cToka pexy Qg .

a — p. Ypan — c. Knaunbckoe (F = 17200 km?), 6 — p. Ypan — 1. Openbypr (F =
= 82300 km?},

CPEAHUX KNUMATUYECKHX YCNOBMUI (MPOrHO3bI PacCcYUTLIBANNCH, KPOME TOro,
ANA aHOMafbHbIX YCNOBWIA BOAHOCTW B BacceliHax — ANA MCKNIOYUTENBHO CY-
XUX M XaPKWUX, BAAXHbIX U XONOAHbLIX nieT /85/) . B cooTBETCTBMM C BLINONA-
HEHHbIMWM NPOrHO3aMM NPeAnONaranoch B NepcneKTUBe pe3koe yMelblUeHue
roaosoro ctoka pek Bonru, Qnenpa, Anectpa, Tepeka u Cynaka, AMyaapsu n
Colpaapby, rnasHbLIM 06pa3om 3a CYET NAAHMPYEMOro B Te roftel 0COBEHHO WH-
TEHCUBHOTO POCTa OpOLWAeMbIX nnolanei B ux BacceiHax. Mpu cocTas neHuu
yKa3aHHbIX MPOrHO30B aBTOPOM OTMEUanocs, B YacTHOCTH /82/, uTo pesynb-
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TaTbl OLUEHOK Ha NepCcneKTUBY W3-33 PAAA NPUHATLIX AGTYLIEHWA CneayeT pac
CMaTpuBaTh KaK 0CWEHTHPOBOYHbIE, COOTBETCTBYIOIIME COBPEMEHHOW M3yUeH-
HOCTM NPoBREeMbi ¥ TOUHOCTH NOMNOXKEHHLIX B OCHOBY BapMaHTOB PasBUTUA Ha-
POAHOrO XO3AWCTBA; NPOrHO3bl M3MEHEHUA BOAHOCTH PeK NOA BAMAHWEM aH-
TPONOreHHbIX haKTOPOB Ha OTAANEHHYIO NEpCneKTUBY UMET YCNOBHLIA Xa-
pPaKTep M HEe TOMbKO M3-33 MX MAaNON TOYHOCTU, HO M NOTOMY, YTO ANA OTAefNb-
HbiX O6HEKTOB OHW B NPUHLMNE He MOrYT ONPaB/biBaTLCA, TaK KaK A0MKHbL
6bITb NPMHATLI Mepbi ANA NPefoTBPALLEHMA OXuaaemMsix ocobo HebnaronpuA-
THbIX N3MEHEHUM PEeYHOr O CTOKaA.

Takum 06pa3oM, NPOrHO3 U3MeHeHUA BORHOCTU peK ABAANCA 060CHOBa-
HMEM ANA NPOBeAEHWA MePONPUATUIA NO PEerynpoBaHMUIO peuioro CToka BO
BPEMEHM 1 NO TEPPUTOPMK, OXPaHE ero OT UCTOLEHUA U 3ar PA3HEHNA.

Co BpemMeHuM nepBLIX NPOTrHO30B AHTPROMOTEHHBLIX WM3MeHeHWid BOAHOCTU
pek npowno 10 net. MpeAcTaBNAET HECOMHEHHbIA MHTEPEC NPOBECTH aHanNN3,
HacKo/bKO ONpaBAanNUCL NPOrHO3bl 33 Npoweallee BPEMA U KakKoBbl coBpe-
MeHHbie TeHAEHUMM U NPEACTaBNeHMA 06 0XXnAaeMbIX U3MeHeHUAX cToka. Ha
puc. 6 npuBefeHbl pe3yNbTaTbl YTOYHEHHbIX PacyeToOB W MPOTHO30B M3MeHe-
HuWit cToka pek CCCP, aoinonHeHHbIx B TTU B KoHue 1985 r. noa pykosoacT-
som B. 10. MNeopruesckoro. Conocrasnenue pesynsTaTtoB uccneaosadui 1975
1 1985 rr. nokasbiBaeT, 4TO HeonpasaasLwinMcA K 1985 r. HyXXHO cunTaTs Npor-
HO3 ToNMbko No OHenpy m [lHecTpy, XOTA M NO HEKOTOPbIM APYrumM BacceitHam
{Bonra, Kypa n AMyaapba) OTKNOHEHWA BeCcbMa CyLUEeCTBeHHbl U AOCTMraloT
256-30 %. Mo pexam Cesepa Esponeiickoi yactu CCCP, Cnbupu n lansHero
BocToka pe3ayneTaTsl NPOrHO3HbIX oueHok 1975 u 1985 rr. npakTuueckwm
coBsnanu. :

AHanna HambonbWKWX OTKMOHEHWI MPOrHO3UPYEMbIX 3HAYEHWA aHTpono-
reHHbIX U3MEHEHMIA CTOKA NOKa3af, YTO OCHOBHaA NPUMYMHA — HETOYHOE Npor-
HO3WPOBaHWE PO OPOLUAEMOro 3emneaenya, obyCnoBNeHHoe Uin N3MEHUB-
LWMMKUCA NNAaHaMU pacLUnpeHnA OpoLLaeMbIX NMowaaein B 6acceiHax, nnm 3Ha-
YEHUAMU NPUHUMAEEMbIX Ha MepCrneKTUBY OPOCHMTENbHbIX HOpM. Hanpumep,
B cooTseTCcTBUM ¢ nnaHamu 1975 r. B GacceitHe [AHenpa npeanonaranocs 3a
10 neT pe3xo yBennunTb 3aTpaThl BOAbI HA OpolLeHUe 33 cYeT 0COBEHHO UHTEH-
CMBHOrO pOCTa OPOLUAeMbIX NAowWwaneid B caMom 6acceiiHe U NpUneranwmx
TEPPUTOPKMAX, @ TaK)Ke 33 CYeT BonblnX yaenbHbIX 3aTpaT BoAbl Ha 1 ra, Mo
AadHbIM 1975 r. Ha 3TW uenu NNaHWPOBANOCh WM3PacxXOAcBaThb Ha ypoOBeHb
1985 r. npumepHo 18 km> Boasl B roa, no oueHkam xe 1985 r. atu 3arpars!
cocTaBunm BCero 5 kM /ro, 4To NONHOCTLIO OGLACHAET PACXOXKAEHUA, NPUBE
ReHHble Ha puc. 6. OKasancA cywecTBeHHO 3aBbILeHHbIM (XOTA U He B Takoit
cTeneHn, kak B GaccerHe flHenpa) nnav 1975 r. No yBenuueHMI0 OPOLLUAEMbIX
nnowaaen n B BacceiiHax Bonru, [lHectpa, Kyps! v Tepeka, 4To, €CTECTBEHHO
HE MOrNo He OTPasMTLCA HA PeaynbTaTax NPOrHO3HbIX oueHok (cm. puc. 6}
Hanpumep, HauuHan ¢ 1986 r. B BacceiHe p. Tepek NpakTUYECKM HE OXKMAARTCF
pacwupeHnA opoliaeMbix nnoulaaei, xota eule 10 neT Hasap UHTEHCUBHbIL
NPUPOCT UX NNAHUPOBANCA A0 KOHUA CTOMETUA, YTO U HAaluNo OTpaxKeHue |
nporHose.
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O6paTHas KapTMHa umeeT mecto B BacceliHe Amynapei, rae B 1975 r. npo-
rHO3UPOBANOCE MeHee MHTEHCUBHOE YMeHL LLIEHNe CTOKa B YCTbe, YeM 3TO OKa-
3anocs Ha caMoM gene. B nporHosax 1975 r. auHamukmn cToka Amyaapbu
BBUAY KpaiiHe OCcTPOro Aedmunta BOAHLIX pecypcoB B HacceiiHe ApaneCikoro
MOPA Npeanonaranocs, YTo B nepcnekTusBe OyayT NPUHATLI ASACTBEHHbIE MePbl
No OrpaHUYEHUIO POCTA OPOLIAEMbIX NAoLaaen ¥ Bonee 3KOHOMHOMY MCMONb-
30BaHUI0 BOAHbLIX pECYPCOB. JTOT0, K COXAMNEHMIO, HE MPOM30LWNO0 1 CTOK pe-
K1 yMeHbLUANCcA ewe 6onee MHTEHCMBHO, YeM B NPeALUecTBYOWME rofbl, YTC
npMBeNno, Kak WM3BECTHO, K MCKNIOYMTENLHO HebnaronpuATHON akonoruvec:
KOW cUTYauun B paioHax fensTbl n nobepexxsA ApansCkoro MopA.

B coOTBeTCTBMM ¢ pesynbTaTamm nporHosos 1985 r. (cm. puc. 6) , HecmoT-
PA Ha To, YTo B pAAe HacceiHOB 6blNM yMeHbLUEHb! NepcNeKTUBHbLIE NAaHbI
pocTa opoluaeMbIX NAoWAAEA W NPEANPUHATLI MePbl NO COKPALLEHUIO YAeNb-
HbIX 3aTpaT BOAb! HA HYXAbl OPOLUEHWA, TEM HE MEHEE HA BCEX PeKax HKHOro.
cknoHa CCCP a0 KOHUa CTONETUA OXXMAAETCA MPOrPeccupyroLiee yMeHbLUEHNE
rOAOBOro CTOKA 3a CYET XO3AWCTBEHHOM MeATuNbHOCTH, YTO MOXET NPUBECTH
K KpaitHe HebnaronprMATHLIM 3KONOr MYeCKMM NOCNeACTBUAM, OCOBEHHO B Hu-
30BbAX 3TUX PEK U B PeXXUMe BHYTPEHHMX BOAOEMOB, KYAa OHM BNajatoT.

BoinonHeHHble UCCNeaoBaHWA, PacueTbl M MPOrHO3bl MO BAMAHWUIO XO3AWUCT-
BEHHON [eATeNntHOCTH Ha cTOK Honblunx pek CCCP u Ha npUTOK BO BHYTpeH-
Hue BOAOEMbI UMeT 6OonblLOe NMPaKTHMYECKOE U HayyHOoe 3HaveHue, OAHAKO
OHW HEe MOTYT B NOMHOW Mepe AaTb OTBETbI HA MHOrOYUCHEHHbIE BOMPOCHI,
CBA3aHHble C NNAHUPOBAHWEM UCMOfMb30BaHWMA BOAHbLIX PECYRCOB HA nepcnex-
TBy. Kakum MoxeT 6bITb PEeXUM CTOKA B YCTbAX B0MbLUMX peK NPy pa3nuny-
HbIX BapMaHTax pasBUTMA XO3ANCTBEHHON AeATeNsHOCTU B HacceliHe, TEPPUTO-
pPHanbHOroO PasMeLleHA OCHOBHbLIX BOAONOTRebMTenei, Npu pa3fiMyHbLiX Cove-
TAHWA X METEOPOMNOMrMYECKMX YCNOBWA B PasHbiX 4acTAX BacceilHa, Npu paznvy-
HbIX peXnMax hyHKUMOHNPOBAHWA BOAOXO3ANCTBEHHLIX KOMMMNEKCOB, Aa
eLle B YCNOBMAX BO3MOXXHOI O nepepacnpeseneHna ctoka Mexay 6acceiitHamu?
[\nA oTBeTa Ha Bce 3T BOMpPOCkl TpebyeTcA oueHkKa He TONLKO rOA0BOro U ce-
30HHOT O CTOKA, @ TaK>ke BCEro roaoBoro rugporpada 3a 6onee KOPOTKUe UH-
TepBansl BpemMeHn. PacyeThl TpebyeTcA BECTM MHOMOKPaTHO NPW CaMbIX pas-
NNYHBIX COYETAHWAX ECTECTBEHHbLIX U AHTPONOrEeHHbIX (HaKTOPOB C UCMONbL3O-
BaHWEM OTPOMHOI O KOSIMMECTBA UCXOAHON MAPOMETEOPONOrMUecKon MHaop-
mauun. [inA pelwieHuA Bcex 3TUX 3apay B nocneauue roasl 8 MU paspaborta-
Ha MaTemaruvyeckan moaens OPMUPOBaHMA M MCNONL30OBAHMA BOAHbLIX Pecyp-
COB KpynHoro peyHoro HacceitHa Ha npumepe Bacceiina p. Bonru /61/. Mo
Aenb NO3BONAET PACCUMTLIBATL CTOK B PA3MMUHLIX CTBORAX PeKu 3a AeKaAHbIe
MHTepBarbl BREMEHW NpPu CamMbiX PasHOODOPa3sHbIX COYETAHMAX MeTeoponorm-
YecKuX ycnoBuiil B bacceiiHe M XO3AWCTBEHHON AeATenbHOcTw. Mpn aTom pabo-
Ta MOAENU OCYLUECTBAAETCA B HECKOMbKUX pexxumax. MexoaHsil pexxum —
pacyeTbl eCTECTBEHHbIX ruAporpacdoB CTOKa, ANA Yero MCRONL3YITCA eCcTecT-
BeHHble rnaporpadsl cToKa 6aCCEMHOB-MHANKATOPOB M (haKTUueckan rmapome-
Teoponormieckan uHdopmMaumna No sceMy 6accerHy 3a Kaxxablin roa ¢ 1959 no
1980 r., KoTOpbIE NPUHATLI B KAYECTBE BO3MOXHbLIX MOAENEN pacnpeneneHna
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rMaAPOMETEOPONOrMYeCKON CuTyaumnn B BacceitHe.

Bce Heob6xoanmbie napaMeTpbt M KO3hdmumeHThi MOAENN PACCYUUTaHbL! ANA
Ka)KAOro yvacTKa peku no (hakTUYECKUM AaHHLIM HabnoaeHui go 1940 r.,
Korpa pexum ctoka Bonru MoxHO 6bin0 cunTaTth ectecTBeHHbIM. Mocneayto-
UiMe PeXUMbI NPEANONAratdT NOAKNIOMEHUE Pa3NUUHLIX BNOKOB MoAenW, yun-
ThIBAOLWMX TE UAW UHbIe (hAaKTOPbI XO3ANCTBEHHON AEATENLHOCTM — perynu-
pOBaHUE U NOTEPU CTOKA Ha UCNapeHne CYLLECTBYIOLMMU ¥ CTPOALUMMW BOAO-
XPaHWANILAMW, OPOLLEHNE, NPOMbILLNEHHO- KOMMYHaNbHOE N CENLbCKOXO03ANCT-
BEHHOe BOAOCHabeHMe, NOCTynneHne BOAbl M3 Apyrux GacceiHoB uM OTBOA
4acCTH CTOKA B Apyrue HacceitHbi, AMHAMUKY NOTeps BoAbl B Bonro-AXTy6uHC-
KOW NOMME K fenbTe PeKU.

Ha moaenun HeTpyaHO, MMeA NNAHOBOE pacnpeaeneHmne XO3ANCTeeHHOW AeA-
TenbHOCTH B 6GacceiiHe HA MOGOIA pacueTHbil yposeds (1990, 2000, 2010}, no
€CTECTBEHHLIM TUAPOMETEOPOSOT MMECKUM ABHHBIM M1I0BOF0 MOAENLHOrO roaa

(c 1959 no 1980 rr.}) paccuntats ruaporpag CTOKa B pPa3aNNYHbLIX CTBO-
pax pexu.

B kavectse npumepa Ha puc. 10 npuBeaeHt) pacCcuMTaHHbIE MO MOAENK rua-
porpadsi ctoka p. Bonru B Kacnuiickoe Mope npu ypoBHE Pa3BUTUA XO3ANUCT-
BEHHOW AEATENLHOCTH, NAAHUPYEMOM Ha KOHEL, CTONeTHA (Fop = 5,1 MnH. ra)
M MPY eCTECTBEHHbLIX rMAPOMETEOPONOrMYECKUX YCROBUAX B BAcceinHe, NpuHA-
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Puc. 10. Muaporpats! cToka p. 8onru B ycThe, paccyuTaHHble H8 Moaenu No ruapome-

Teoponoruyeckon cuTyauun 1979 n 1972 rr.
1 — ectecTBeHHble, 2 — NPOrHO3upyembie Ha ypoeerb 2000 r. (Fop =5,1 MnH. ra).
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ThiX No moaenn 1972 r., KoTopbii 6bin 6AM30K K ManosoaHomy (P =~ 75 %)
W No Mosenn camoro MHorosoaHoro 1979 r. (P = 0,5 %) (pacuetst Benuch
npy YCNoBuyM, 4TO perynupoBaHme CTOKa BoAoXpadunuuiammn Bomkcexko-Kame-
KOro Kackana 6ynert oCYLIECTBNATLCA Mo NpaBuNam, AeRCcTBYIOLUMM B HacTOR-
wee BpemAa) . B nepeom cnyuae ymeHblUeHue Top0BOIO CTOKA COCTaBMNO BCe-
ro 17 km3, Bo BTopom 41 km>, uT0 NOKAa3LIBaET UCK NIOUMTENLHO GONbLIYIO
ponb rMARPOMETEOPONOTUHECKMX YCROBMWIA 1 XapaKTepa perynupoBaHma CToKa
B CYMMapHOM M3MEHEHMM CTOKAa Pexu Nof BAMAHWEM XO3AWCTBEHHOW feA-
TENbHOCTH.

Mcnonb3ya ruapoMEeTEOPONOruYecKyYIo CMTYaLmio BbiBpaHHoOro MOAENbHO-
ro papna (1959—1980 rr.), umetoulero cambie Pa3nNUUHbIE COYETaHMA METEOPO-
NOTM4ECKUX yCnoBuiA B HacceiHe, nyTem pac4eToB NO MOAENM HETPYAHO No-
AYYUTb ANA KaXAOrO YPOBHA PasBUTUA XO3ANCTBEHHOW AeATenbHOCTM Habop
rugporpadoB 1 3HaUeHUA aHTPONOTEHHbIX U3MEriEHUIA CTOKA B 3aMbIKAIOLLEM
creope AQ, ., COOTBETCTBYIOWUMX TON MNK MHON METEOPONOTMYECKON CUTYa
umu. PacueTol noxasanu, 4to senvumHbl AQ, . MOTyT MSMEHATLCA B BECbMA
6onblWIKX Npefenax, 0 4eM CBUAETENLCTYIOT MNONY4YEHHbIE HAa MOAENU U NpuBe-
aeHHbie Ha puc. 11 kpuBebie oBecneyeHHOCTH NOTEPL CTOKa p. Bonru 3a cuer
OpPOLLEHNA U 3a CYET AONONHUTENLHOTO MCNapeHUA ¢ BopoxXpaHunnuy Bonxe
ko-Kamekoro kackapna. Npu nnowanAax opolueHns Fop =b5,1 mnH. ra {nna-
HUPYETCA Ha KOHel CTONeTuA) rofo0BOA CTOK PEKU B 3amblKaloliem CTBope
MOXET ymeHbluMTbea (B npenenax obecnedenHocTn P = 5795 %) ot 14 po
29 kM, 33 CY4ET ONONHMTENBLHOTO UCNAPEHUA C BOAOXPAHWAMLL YMEHbLLEHNE
rofl0BOT0 CTOKA MOXET cocTasnaTth o1 2,8 no 10 Kkm>.

WccnepoBaHnA, BbINONHEHHbIE HAa MoAenu, NOKasanu, 4To NPy oLeHKe Ha
NEepPCNeKTUBY BNMAHNA XO3ANUCTBEHHOW NEATENbHOCTH Ha PEYHON CTOK Heob-
XOAMMO Ha KaXAbliA PacueTHbIA YpoBEHbL ONpeaenaTs He nKcupoBaHHoe 3Ha-
4EHMUE AaHTPONOTEHHbIX N3MEHEHUIA CTOKA, a KpUBYIO 06eCne4eHHocT 3TnX BE-
nWuMH, 06YCNOBNEHHYIO KONEBaHMAMM eCTeCTBEHHbIX KNUmaTuueckmx hakTo-
pos. Mpu atom koadpuumeHT Bapnaumm ykasaHHbIX KpuBbiX obecneyeHHoc-
Tell MOXET MMETb 3HaueHMA AnA Gonbwmx pex Esponeiickoit wactu CCCP
CVAQ . =0,15+0,20.

Pasfn(aéorannan Ha npumepe 6acceitHa Bonryv TunosaA Mmoaens MOXET GbiTb
MCNONB30BaHAa U ANA APYrUX KPYNHbIX peuHbiX GacceiHos. (1o MHeHMIO aBTO-
pa, paspaboTka Takmx mMoaenei npeactasnAeT coboil 60nbLIOHA Wwar Bnepes B
npobneme OUEHKU ¥ NPOTHO3a BHTPONOTEHHbIX M3MEHEHU cTtoxa 6onblumx
pek. MpaKTUYeCKY 3HaYUMOCTb TaKKX NPOFrHO30B TPYAHO NEPEOLEHUTb; C
MX NOMOLWLIO, NPOUrPLIBaA Ha MOAENU Pa3NW4Hbie BapUaHTbl, MOXHO onepa-
TUBHO [aBaTb NNaHMPYOLUMM OpPraHam peKoMeHAaLmM No pasmeltedmio B bac-
CeiiHe Tex unu uHbix BoponoTpebuTeneid 1 NO NPOBEAEGHUID KPYNHbIX BOAOXO-
3AWCTBEHHbIX MEPONPUATUIA, MMEA B BUAY Hanbonee 6naronpuaTHLIA C TouKN
3PEHMA OXPaHbl OKPYXAIOLLIENA CPefibl PEXKUM CTOKA B PasnKyHbIX CTBOPRAax No
ANVHE PEKK U B YCTbE NPU Pa3HbiX COYETAHMAX METEOPONOTMHECKUX YCNOBUI
B BacceitHe. ATO0 0COBEHHO BaXKHO B CBA3M C BO3MOXHbIMY YiKe B GnvikaiLl el
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Puc. 11. Kpusbie 06ecneyeHHOCTH NOTEPbL CTOKa p. Boary.

1 — notepu Ha opowenue npu Fo, = 5,1 ManH. ra, 2— 10 e npu F ., = 3,6 maH. ra,
3 — noTepun Ha AONOAHMTENbHOE MCNapeHMWe anpenb—HOABPL ¢ BOAOXpaH ManwW, Bomkcko-
Kacnuickoro kackaaa.

NepcneKTVBE aH TPONOTeHHbIMN U3MEHEHUAMK KnumaTta (cm. rnasy 6).
DanbHefilian oueHKa BOAHbIX PECYRPCOB K WX aHTPONOTEHHbIX U3MEHEHU
npexae BCEro 3aKNO4aeTCA B AETaNnbHOM U3Y4YEeHUK INEMEHTOB BOAHOrO Ha-
naHca peuHbix HacceiiHOB, 0COBEHHO McnapeHuA C pa3nuuHbIX Yroaui, cosep-
WEHCTBOBaHWK CUCTEMbI WCNONb30BaHWA BOA Ha PasNK4HbLIE XO3ARCTBEHHDIE
HYXabl, pa3paborke HOBbIX Bonee CoBepLUEHHbIX METOOB OLLEH KN K NPOTHO-
38 BAWAHKMA Ha CTOK PasNMuHbiX aHTPONOTEeHHbIX iaKTopos (ocobeHHo opo-
LWEHMA, ar POTEXHMUECKMX MePONpuaTUi, ypbaHK3aummu) Ha OCHOBE maTemaTti-
YeCKOro MOAENUPOBaHMA NpoleccoB OPMUPOBAHMA CTOKA ManbiX, CPeAHKX
u bonblumx pex. Tpebyerca panbHelillee COBEPLUEHCTBOBaHKE METOOB pacue
Ta ¥ NPOTHO3a MHOrONETHUX KoneBaHui ypoBHeW 6eCcCTOYHbIX BOAOEMOB
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C Y4ETOM BAMAHMA NEATENbHOCTH uenoBeKa Ha npoueccht snarocbopota w
rnobanbHbi KNKMar.

[Tepen y4eHbiMU-KAMMaTONOTaMKu U TUAPONOraMy NOCTABNEHA BaXXHeALIaA
npo6nema HafeXHOW ¥ AETanbHON OUEHKM aHTPONOreHHbIX U3MEHEHUIA Knn-
Mara Ha 6NVKaULWYI0 U OTAANEHHYID NepCnexTUBY K BOAHbIX pecypcos 6yay-
Wero AnA peuHbix 6acceiiHoB 1 NPUPOAHO-3KOHOMUYECKOro paiioHoB. [Tocne
AHWME BO MHOTOM 6yAyT onpeanAaTh o6WyIo CTpaTeruo NnepenexTUBHOro BoAO-
06ecneueHnA 1 NNaHMPOBaHMA KPYNHOMACLUTabHbIX MEPONPUATIIA NO TEPPUTO-
pranbHOMYy nepepacnpefeneHunto PeYHOro CToKa, pelueHma npobnem BaxHen-
LWKX BHYTPEHHWUX BOAOEMOB CTRaHbI.

4.2. Npo6nema yposHen Kacnuickoro
n Apanbckoro Mopen

BeinonxenHoie 8 [T B 1975 r. pacuerbl M NPOrHO3bl aHTPONOT éHHBIX U3Me-
HeHuii croka KpynHbix pex CCCP nossonvnu Gonee 060CHOBaHHO NOAOUTY K
NPOrHO3Y BO3MOMHbIX W3MEHEHUI YPOBHE!W BecCTouHbIX BOAOEMOB, Npexae
Bcero Kacnuitckoro u Apanbckoro mopeid. Pesynbrarbl Takux NpOrHO3HbLIX
OLEHOK NPUBEMEHbI, B 4acTHOCTH, B paborax asropa /81, 85/. Hackonbko co-
OTBETCTBYIOT NPOTHO3HbIE 3HAYEHUA YPOBHA ApanbCcKoro mopa pakTuyecko-
MYy ux nonoxeHwto fo 1986 r., HETPYAHO BMAETb NO AaHHbIM, NPEACTaBNEH-
Hbim Ha puc. 12. Kak Buainm, NporHos CHWKEHWA ypoBHA, COCTaBNEHHbII aB-
Topom no martepuanam 1975 r., B obuiem onpasabisaeTcA. GaxkTuueckoe no-
NOoMXeHue yPoBHA HaxXOAUTCA B Npefenax NporHo3mpyembiX n3MeHeHUH, npas-
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Puc. 12. finHamunka ypoBHA ApanbcKoro MopA.
1 — nabniopeHHbIn yposeHb, 2—4 — nporvos 1975 r, ana pasHbix ycAOBWA BOAHOCT

v MHTEHCUBHOCTHK 6€3803BPATHOrC BOAONOTPE6AeHUA,
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na, 6nwke He K CPEiHUM, a K MMHMMAanbHLIM 3HaveHnam. [NocneaHee o6bAc-
HAETCA rnaBHbiM 06Pa30M OUEHb MHTEHCMBHbLIM YMmeHbLUeHem CToKa p. Amy-
napok. B mepcnexTviBe CNeayer 0XuAaTh HE mMeHee MHTEHCMBHOTO najeHuA
YPOBHA, NOCKONbKY K HAcTOALIEMY BpemeHu (Ha yposedb 1986—1987 rr.)
npUTOK B Mope No pycnam Amyaapsu u Ceipaapeu coctanaet 4—6 km/roa,
a B ManoBOAHbIE FOAbl OH NpaKTuueckn npexpawaerca (po 1960 r. nputox B
Mope coCTaBnAn B cpeaHem 54, 5 km>/ron) . Mpw TaKoi cUTYaUMK K KOHLY
CTONETUA YPOBEHb MOPA NOHU3KTCA ewe Ha 8—10 m.

OnAa ymeHblueHMA WHTEHCMBHOCTW NafleHMA W B fanbHedlem crabunusa-
UMM YPOBHA ApPanbCKOro MOPA W YNy4LUEHWA 3KONOTMYECKONR CuTyauuu B
npuReralLLmx K MOpK paiioHax HeoBxoAumMo NpuHATKE B Bnnxaiiluee BpeMA
CambiX PELIMTENbHLIX MEP NO IKOHOMKK BOAbI B GacceliHe, Bonee paunoHans-
HOMY ee WCNONL3OBAHMIO K OXPaHe OT 3arPA3HEHUA C AOBEAEHMEM rapaHTupo-
BaHHOro nputoka e mope Ao 20—25 km?/rog.

MNpo6nema nporHosupoBanua ypoBHA Kacnwuiickoro mopa 6onee cnoxHan.
B nocnepHue rofibl B CBA3M C pe3KuM noBbilleduem ypoBHA Kacnuiickoro
mopa u noctaHoBneHuem LK KNCC u Cosera Munuctpos ot 14 aBrycra
1986 r. ,,O npexpaweHur paboT no nepebpoCKe yacTu CToKa CEeBEPHbIX U Cu-
BrpcKux pex” npobnemMa nporHo3MpoBaHKA HA OTAANEHHYIO NepPCNeKTUBY Ypo-
eHa Kacnuiickoro mopa npuobpena ocobyto ocTpoTy u twknpoKoe obuecTeen-
Hoe 3ByuaHue. [103aTomMy MHTEpeCHO OCTaHOBWTLCA Ha 3Toit npobneme Gonee
06CTOATENLHO C YueTOM PEe3yNnbTaTOB NOCNEAHUX MCCNEefOBaHMWA, BbiNONHEH-
Hbix B U,

CoctoaHue ypoBHA BeccrouHoro Kacnuiickoro MopA B nepcnexTuse 3asu-
CWT OT xapakTepa konebaHuit eCTeCTBEHHbIX KnNumaruueckux daxKropos, on-
peaenaMX obwYy YBRaXXHEHHOCTb DaccerHa, PeXkKuM UCNAPeHKA 1 0CaaKoB
Ha aKkBaTOpwK; OT XO3ANCTBEHHOW AeATenbHOCTK B HacceliHe W OT BO3MOXK-
HbiX B NePCNEeKTHBE MeponpuATHiA No nepebpocke yacTu ctoka p. Bonru B co-
cenHue HacceltHbl 1, HaobopPOT, uacTu cToka cocenHux pex B Bonry unu B apy-
rvue peku, Bnapawoumue 8 mope. B HexoTopow Crenedu ypoBeHb MopAa Gyaer
3aBUCETb TakK ke OT BO3MOXHbIX MEPOTIPUATHIA Ha ro aKBaTopuk U, B NepBYI0
ouepefib, OT oTToka BoAbl B Kapa-Boras-Ton. Mpu atom so3mMoxHbie xoneba-
HUA KAKMATHYeCKuX (HaKTOPOB MOTYT NPUBECTH KaK K CHWKEHWIO, Tak U K
NOBbILUEHUID YPOBHA MOPA NO OTHOLUIEHWUID K COBPEMEHHbIM OTMETKaMm, B TO
BPEMA KaxK XO3AWCTBEHHaA AEATEeNbHOCTb BHYTPW HacceniHa, yMEHbLUAA Cym-
MapHbiit CTOK pek, HensbexxHo cnocoBeTeyeT CHKeHUo Yp:0B8HA. B camoe no-
cnefHee BpemA BbIABNEHbI BO3MOXHOCTW BO3AEMCTBMA Ha ypoBHM Kacnwitc-
KOoro Mopa B Bnwkaluve neCATUNETUA K aHTPONOTEeHHbIX M3MEHEHKN Knuma-
Ta, NpU4em CTONb 3HAYMTENbHLIX, YTO HE YYMTbIBATL X HEBO3MOXHO. Y Ka3aH-
Hoe obcroATenscTBO ewe Gonee ocNoXHAET NpobneMy CBEPXAONT OCPOYHOMO
NPOTHO3MPOBaHMA YPOBHA Kacnuitckoro MopA.

B atux ycnoBuax Ana onpeaeneHmsA NONOXKEHWA YPOBHA MOPA B Nepcnex:
Tuse Hanbonee npaBunEHbIM 6biN0O 6bl AaTh CHAYaNa CBEPXAONTOCPOUHbIA NPO-
THO3 ero W3MeHeHWil NoA BNMAHMEM eCTECTBEHHbIX KNumatnyeckux akTo-
PoB, a 3aTemM CKOPPEKTUPOBATL NONYYEHHbIE PE3YNbTaTbl 32 CYET BNUAHUA XO-
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3AWCTEEHHON A8ATEeNbHOCTH HA KNMMATUYECK e YCNOBMA M MMAPONOTMYECK Wit
pexxum B Bacceiite, a TaKKe C yueToM AduhexTa pasnuuHbix MEpOoNpPUATUIA Ha
aKBaTopuK Mopa U Mo TepRvTOPManbHOMy flepepacnpeAeneHito CToKa Mexny
peuHbIMKU BaccerdHamm.

Cnepyer OTMETWTh, 4TO POMb U3MEHYMBOCTM €CTECTBEHHbIX Knumaruuec-
kux daktopos B KoneSaHun ypoBrA KacnuiCKoro WCKNUMTENbHO Be-
NUKa, 0 Yem CBUAETENLCTBYIOT, Hanpumep, AaHHbie 06 YPOBHAX MOPA 3a UCTO:
PUUECKMIA NEPMOA, AONYYeHHbIe no maTtepuanam P. K. Knure /47/ (puc. 13.).

;Ioﬂ afic.
- ’_ \’\
-24 F

_28 —

_32 —

1 1 1 ! 1 1
-500 0 500 1000 1500 2000
Puc. 13. MameneHne yposHa Kacnuitckoro mopa 3a nocaeaHue 2,0—2,5 Twic. net {no
P. T. Knure}.
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B cooTBeTcTBMM C NpuBeaeHHbIMK AaHHbiMK KonebaHWA YPOBHA HOCAT [O:
BONbHO YETKO BhiPaXeHHbIA UrKnndeckuit xapaktep. 3a nocrnegrue 2200 net
MOXHO BbI1ENUTE 7 LUMKNOB NOBbILIEHHOTO W NOHWXKEHHOFO YPOBHA MOpPA
npopomkuTensHocTbio Kawabit 300—400 ner. B nepuofbl HU3KOTO CTOAHUA
YPOBH:1 MOpA onyckanuck fo otmetok —30, —33 m abc. v noaHumanuce B ne-
pUoAbLI TP@HCTpeccuit 10 0TMeToK —23, —24 M, T.e. MaKCclManbHanA aMnNNMTyAa
xonebaHuii ypoBHA cocTasuna npumepHo 8—10 m. EcTb 0CHOBaHMe nonarars,
YTO Camoe HU3KOE NONMOMeHMe YPOBHA MopA 3a ucvopuieckoe spema (—30,
—33 m abc.) umeno mecto B VI B., a Haubonee Boicoxkoe (—23, —24 m abc.) —
B CaMOM Hauane Hawen anoxu u B koHue XVIII — Hauvane XIX 8. (puc. 13),
Mpwr atom perpeccua n TpaHcrpeccua mMopA Bbinu obycnosnenbl obLuel K-
MaTHUYeCKOW CUTYaumen B YMEPEHHbIX K BbiCOKMX LUMPOTaxX CeBepHOro nony-
wapwuAa. Mpu notenneHuu knumara, no P. K. Knure, umeno mecro, Kak apasu-
no, NOHWKEHKE YPOBHA MOPA, NpW NOXONOAaHuK — noBbilueHune. Mo paHHbIM
pabotb /21/ npumepHo 5,5 Thic. NET HA3aa B NEPUOA ONTUMU3ALMM TONTOLEH
yposeHb Kacnuiickoro mopa Gbinl Bbiwe coppemeHHoro Ha 6—10 m, a npume
pHO 125 neT Hasag 8 NepuOA ONTHMYMa MUKYAWHCKOTO MEXNEAHUKOBbLA
YpoBeHb MOPA nosbilwanca ao 40 m. [Mpu 3tom B nepsom cnyuae cpeaHer ofo-
ean rnobanbHas TemnepaTypa Bosflyxa 6bina Ha 1 °C, aBo BTopoM Ha 2 °C
Bbille COBPEMEHHOMN, T. €. BbIBOAbI NpAmo npotusononoxHbl P, K. Knure.
1 BONPOCH! TPeBYIOT AaNbHENLLEr 0 ayueHna.

Ecnu opveHTHPOBATbCA Ha LUMKNUUECKMIT XapaKTep BEeKOBbiX KonebaHwi
yposHa Kacnurickoro mopa {puc. 13), To BnonHe onpeseneHHo, YyTo B HacTo-
fuiee BpeMA Mbl HAXOAUMCA FAETO B CAMOM KOHLE CTaAWUK PErpeccun Mopa,
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npoaomxawweiica noutu 200 net, nocne uero cnepyeT OXxmpatb TpaHcrpeccu-
OHHOW cTaguu. OpHAKO, KOTAa 3aKOHYKUTCA 3Ta CTaaMA pPerpeccuit, onpenengx-
HO CKasaTb TPYAHO, 3a nocneaHue 2,5 Tbic. NeT NPOAOMKUTENLHOCTL CTanui
perpeccuit 6oina ot 150 o 500 ner.

UHcTpymMeHTanbHbie HabnofeHuA 3a ypoBHem mMopA Gbinw Hauatel B 1830 r
Ha nocTy r. Baky; B KOHUE NPOLINOro — Hauane TeKyLlero cronem™sa boinu
OTKpbITbI BOAIOMEPHBIE NOCTbi BO MHOTKX APYTUX NYHKTax nobepexba; B Ha-
croawee spema HabnwopeHua 3a ypoBHem Kacnuiickoro mopa seayTca B 26
nyHKTax (B npepenax coBeTCKOM uacTy nobepexxsba) .

XpoHonoruueckui rpadmk xkonebaHuii cpeaHerofoBoro YpPoBHA MOpPA u
ronossIx 3HadeHnit nputoxa ¢ 1830 no 1986 r. npeacrasned Ha puc. 14, 3a
nepsbie 100 ner paccmarpusaemoro nepuoaa konebanua ypoBHA 6bink HesHa-
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Puc. 14. Kone6aHnua yposHA Kacnuickoro mopa u Nputoka 3a 1837—1986 rr.
1, 3 — cooTBeTCTBEHHO HAGNIOAEHHBIA YPOBEHL M NpUTOK, 2, 4 — ypoBeHb M NPUTOK
BOCCTAHOBAEHHbBIE ¢ Y4eTOM XO3RMCTBEHHON JeAaTeAbHOCTYH B BaccelHe.
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YMTENbHBIMU: MAKCHMMAanbHLIA ypoBeHs Habniofanca 8 1882 r. u umen ateo-
AOTHYI0 oTMeTKY —25,22 m BC, a MuHUManbHbit — B 19257, 1 umen oTMeTKy
—26,69 m, T.e. MaKcMManbHasa amnnuTyaa konebanuit He npeebilwana 1,37 m.
C 1933 r. Hauanocb UHTEHCMBHOE NajeHne ypoBHA, koTopoe k 1941 r. cocra-
suno 1,70 m. B pansHeillem CHKEHUE yPOBHA NPOAONIKANOCH, XOTA U He TaK
MHTEHCUBHO, 1 K 1956 r. ypoeedb poctur otmetku —28,46 m. B nocneayloume
18—20 net yposeHb konebanca B npeaenax amnnutyasi 0,56 mokono otmerku

—28,5m, as 1977 r. oTmerka ypoBHA coctasuna —29,10 m, uTo aBnAaeTca ero
CaMbiM HU3KKM NONOKEHWEM 33 BCE TOflbl MHCTRYMEHTaNbHbIX HaBNIOAEHUA.

C 1978 r. Hauanocb NoBbilweHne ypoBHA mopAa. K 1986 r. oHo cocTasuno 6o-
nee 1 M, ormeTka ypoBHAa Ha 1/1 1987 r. coctaBnana — 27,9 m, uto 6A13Ko K
oTmeTkam koHua 40-x ropos Texyulero cronetua. Ha puc. 14, kpome Habnio-
NEHHOTO, npuBeAeH XOfi YPOBHA, BOCCTaHOBNEHHOrO C YYETOM BNMAHMA BCE
ro KoMnnexca xo3ANCTBEHHON aeATensHOCTM B GaccediHe, T. €. XOf YPOBHEN,
KOTOpbie Menu Gbl MECTO, €CNK PEXUM NPUTOKa B MOPe Bbin Bbi ecTeCTBEH-
HbiM. [lpuBeaeHHbie AaHHble CBUAETENLCTBYIOT O BECbMA 3Ha4M TenbHOW B no-
cnefHve NECATUNETUA PONM XO3AWCTBEHHON [AEARTENbHOCTH B MHOTONETHUX
xonebaHuAx ypoBHA Kacnuiickoro mopAa.

Karacrpodmueckoe cHukeHue ypoeHa ¢ 1933 no 1940 r. Ha 168 cm Gbino
obycnoeneHo Ha 94 % (158 cm) knumaTuuecKkmMu NpUYMHaAMK K TONLKO Ha
6 % (10 cm} BnuAHKEM x03ACTBEHHOI AeATenbHOCTK B Bacceine, HauvHan c
50-x ronos ponb aHTRONOTEHHbIX HPaKTOPOB PE3KO BO3PacTaer; ecnu 6bi Mx
He 6eino, To, HaunHaa ¢ 1956 r,. Habnopanack Bbi YCTORUMBaAA hasa Nnoabema
YPOBHA K B HacTOALLEe BpemA YpoBeHb Hbin 6bi Ha 1,5 M Bbile ero cospe
MEHHBIX OTMETOK,

Taxkum o6pa3zom, ANA HANEKHON OLEHKK ByAYLLErO NONOXEHWA YPOBHA
Kacnuitickoro mopA npexpae Bcero HeobXoaumMo AaTh NPOrHO3 ero 3MeHEeHnI
noA BrvaHWEeM KAMmMmaTuuyeckux akTopos u OUEHUTb PONb NNAHKPYEMON XO-
3AUCTBEHHON AeATENbHOCTH B HaccenHe,

HanbBonblune TPYAHOCTM BO3HMKAWT B pelueHwuu NepsBoit npobnembt, a
MMEHHO B OTHOLWEHMM NPOTHO3MPOBAHMA ECTECTBeHHLIX KoneGaHui YPOBHA
mopa ¢ 3abnarospemeHHocTeio o 10—15 ner u 6Gonee. AToi npobneme 6biNo
NOCBALLEHO Hemano paboT, BbiINONHEHHbIX B 0CHoBHOM B 60—-70-e roabl, B
KOTOPbIX 1aBaNWCh XaPaKTePUCTUKK CPeAHUX 3HaueHWt YPOBHA MOPA Ha nep-
CNeKTMBY MAK NPOTHO3UPOBANCA XOflL YPOBHA Ha KaXKabiA roa c 3abnarospe-
MeHHoCTbi0 oT 6 10 30 ner.

Bce meToabl CBEPXAONTOCPOYHOrO NPOrHo3a ypoBHA Kacnuiickoro mopa
OCHOBbIBAOTCA Ha CNEAYIOLLEM:

— Ha YCTaHOBNEHUW PAa3NUUHOr O POAA 3aBUCMMOCTEN XapaKTePUCTUK YROB-
HA OT CONHeUHOW aKTUBHOCTH, Yallle BCErO BbipaXKeHHO! B Buae uucen Bonbcha
/4,5, 6, 72, 89/;

— Ha YCTaHOBNEHWK CBA3eH X0fa YPOBHeN ¢ paznuuHbiMu opmamMu aTMo-
ChepHOU LUMPKYNALKK, BbipaXXeHHBIX uYaule BCero B BuAe MHaexkcoB BaHred-
reiima u Burensca /2, 11, 33, 69/;

— Ha BbiABNEHUK TEM UNK MHBLIM CNOCOGOM NEPUOAMYHOCTY B PAAAX MHO-
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roNeTHMX KoneBaHwii YPOBHA U ee 3KCTpanonupoBaHumn Ha nepcnexTusy /88/.

He ocraHaBnuBaaCh Ha fleTanNbHOM aHanNu3e OCHOBHbIX METOANMYECKUX NO-
NOEHWN YKAa3aWHbIX NPOTHO30B, MX NpPeMMyLlLLECTBaX U HEAOCTATKax, oTme
TWM, YTO NO HUM NPOTHO3upoBanu yposeHb Kacnuiickoro mopa ¢ 1955 no
1972 r. Ha 10—15 neT Bnepep, a 4acTh U3 HMX U A0 KOHLA TEKYULEr O CTONneTuA
PesynbTaTbl 3TUX NPOrHO30B NpuBeAeHbl Ha puc. 156; conocraBnAa YPoBHU NnO
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Puc. 15. YposHu Kacnuickoro Mopa RO CBepxXAOAroCPOYHbIM NPOrHO3aM PasAMMHBLIX
aBTOPOB MOA BNUAHMEM eCTECTBEHHbIX KAMMATU4ECK NX (PaKTopos.

1 — HabnoAeHHbIW ypOBeHb, NporHo3bi: 2 — 6. A. Anonnos, 3 — A. H. Adanacees,
4 — N. M. Cockun, 5 — B. C. AnToHOB, 6 — B. A. llnamwmi, 7 — E. I'. Apxunosa u ap.,
8 — K. N. CmupHoBa.

nporHo3y ¢ thakTuueckum xoaom yposra o 1986 r., Henb3Aa He 3ameTuTb,
yTo TonbkKo nporHo3 E. I'. Apxunosoi He onpasaanca. [TporHosbi Beex oc-
TaNbHbiIX aBTOPOB AOBONbHO XOPOLIO COOTBETCTBYIOT HABNIOAEHHOMY Unn
BOCCTaHOBNEHHOMY C Y4€TOM XO3AWCTBeHHOW AeATenbHocTh (puc. 14) xoay:
ypoeHa. Camoe nio6onbitHoe, uTo 66nbluaa yacTe aeTopos (A, H. Adanackes,
M. M. CockuH, B. C. AHtonos, B. A. Wnamun, K. U, CmupHosa) 8 obuiem po-
BONbHO NPaBUNbLHO flank NPOTHO3 WHTEHCMBHOrO NOAbEMA YPOBHA, HauaBLle-
roca B 1978 r. (No AaHHBLIM YNOMAHYTbIX aBTOPOB NOABLEM YPOBHA AOMKEH
6bin Ha4atbeAa B nepwod ¢ 1973 no 1980 r.). Jdobasum, uto, NO MHeHU0
A. A. vpca, obuiee nosbileHne ypoBHA Kacnuickoro mMopa A0MKHO 6bino.
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HauaTbcra B8 1958 r., a, no M, C. JiirexcoHy, nepuon ¢ 1970 no 2000 r. ponsxeH
XapaxKTepu30BaThCA OTHOCUTENBHO BLICOKUM CTOAHMEM ypoBHA MopA. Moxer
6biTh 70-e roabl ¥ ABNAIOTCA HAYaNOM HOBOMW, NPOAOMKUTENLHON TRaHCrpec:
CuK B BEKOBOM uUMKNe KonebaHui ypoeHa Kacnuiickoro mopa (puc. 13)7?

HecMoTpA Ha NOBONLHO OAWHAKOBblE BbIBOAL! BOMLLMHCTBA NPOTHO3MC-
Toe (puc. 15), No MHeHWt0 aBTopa, BPAA NK OHU MOTYT CAY>XUTh HAAEKHbIM
OCHOBaHMEM f/1IA NPUHATUA OTBETCTBEHHbIX PeWieHni no npobneme Kacnuiic-
KOro mopa.

AHanu3UpyA MCMONb30BaHHbIE METOAMUECKKE NPUEMbI 1 Pe3YNbTaThi KNW-
MaTUYECKKX MPOTHO30B YPOBHA MOPA, CneayeT OTMETUTb, 4TO Takoro poaa
NPOTHO3bl ABMAAKTCA 4acTbid) OrPOMHON K CNOXKHON Npobnemsl cBEpPXAONTo-
CPOYHOTO NPOTHO3MPOBaHKUA OCPEAHEHHbIX KNUMAaTUYecKUX ycnosuid Ha 06-
LWKPHbIX TeppuTopuAX (B AaHHOM cnyuae 3HauuTentHoOW Tepputopun Espo-
neiickon yactu CCCP, coctaBnatoweit 6acceinH Kacnuickoro mopa) , koTtopaa
KaK W3BECTHO, elle Aanexa OT CBOEro PelieHnAa 1 OCTOBEPHOCTb NPOrHO3u-
pYeMbiX Ha CTONb OTAANEHHY NEPCNeKTUBY YPOBHEN e€ule OueHb Mana.

MHorue nccneposateny cnpaseanmeo OTMEUAOT, YTO KOPPENALMOHHDIE 33a-
BHUCHMOCTU MEXAY YPOBHEM-MOPA M XapakTepucTukamu atmochepHon uup-
KYNALWKM COAEPXAT CUCTEMaTUYECK e NOr PELLIHOCTH, ABNAKOTCA HEYCTORuMBbI-
MK 1 HE NO3BONAKOT AlaBaTb 3hHEKTUBHLIE NPOTHO3bI B TEUEHME ANUTENLHOTO
BpemeHun. [pyrum NpuHLUMNKEnbHbIM HEAOCTAaTKOM Takoro NoAXoAa ABNAET-
CA OTCYTCTBUE HaNEKHbiX CNocoBoB NpOTrHO3MPOBaHMA camux Gopm aTMO-
chepHON UUPKYNALKMK, TaK KaK TakoW NPOrHO3 flaeTCA Ha OCHOBE METoAa
aHanorui, KOTOpPbit, N0 MHEHUIO NPOTHO3UCTOB, ABNAETCA BECbMA YCMOBHbIM,
NOCKONbLKY X0f, aTMocthepHbIX NPOLECCOB B NPOLUNIOM RaneKo He BCErAa cox-
paHAaeT aganoruo B 6yayuiem. Jlo6aBum K 3TOMY, YTO aHTPONOTEHHbLIE U3MeE-
HEHMA KnuMmarta yxxe B bnukaiilume fleCATUNETUA MOTYT BECbMA CYLLLECTBEHHO
NOBAKATL HA XapaKTep NPOLECCOB aTMOCePHON UMPKY NALMY,

Wcnonb3oBaHue ANA AONMOCPOYHOTO NPOTHO3MPOBAHUA TakK Ha3biBaeMbix
CONHEYHO-3EMHbIX CBA3EH A0 HAaCTOALLEr0 BPEMEHK HE WMEET NOCTaTOUHO Ha-
AOKHON HU3MUECKON 1 IKCNEPHMEHTANbHOW OCHOBDI, YTO, KOHEUHO, CHUIKAET
MX IOCTOBEPHOCTb; KPOME TOTO, YCTOMUMBOCTb 3TUX CBA3EH TaK)XXe HEBENUKa.

Tem Gonee Nnpo6nemaruuHbiM NPeACTaBNALTCA HanWuue B MHOrONETHUX pA-
nax HabniopeHu Hap YPOBHAMMK 3aMKHYTbiX BOAOEMOB YCTOWUMBLIX flanb-
HKX CBA3EH1, KOTOpbie MOXHO 6bino Bbi MCNONL30BaTL ANA 6onee nnu mMeHee
NOCTOBEPHbIX NPOrHO308 Ha OTAANEHHYIO NepcnexKTusy.

Xopoluei nnnocTpaumreidl yKasaHHbiX NONOXEHKWA, NO MHEHKUID aBTopa, MO-
rYT COy»uTb pesynbTathi WCCNEAOBaHWMK, BbINONHEHHbIX B8 MW B, 10. Meop-
rvesckum 32/, B KOTOPbIX aHaNU3MPYIOTCA PasfM4YHOro POl KOPpenaTue-
Hble cBA3M ypoBHA Kacnuickoro mopa ¢ WHAeKcamu CONHEeMHOW aK TMBHOCTH
1 atTMOChepHOW LMPKYNALKY C YUETOM KX YCTOUMBOCTU BO BPEMEHU,

[Mpexpe Bcero aHanusnpoBanach BO3MOXHOCTb UCMONbL30BaHUA ANA Npor-
HO30B B3aUMHOW KOPPenaLUnoHHON hyHKLuM BuAa
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rae H, .. —cpenHwii ypoBeHb 3a ron {t+7);J; — nHpekc aTmocdepHon Lmp-
KYRALMW WK CONHEYHOM aKTUBHOCTM 33 FOA t; T — BPEMEHHOI CABUT B rofax
MEXAY 3HAUEHMAMY YPOBHEN 1 MHAEKCOB.

B kauecTeBe xapakTepucTuku atmMocePHOR LUPKYNALUMK NPKUHUMANackL no-
BTOPAEMOCTb 3aNafHOT0, BOCTOUHOMO ¥ MEPUAKOHANBHOTO TUNOB UMPKYRAL WK
BanreHreiima, a Taike nHAEKC aTnaHTUYeCK oW LMpKynAuun Butensca; conHe-
yHaA aKTMBHOCTb XapaKTepuaoBanach umcnamu 8onbda,

BoinonHexHbie no 3aBucumoctu (9) MHoroumcneHHbie pacueTbi NoKasanu,
uTO CBA3MN roAOBLIX YPOBHeN (HabniofeHHbLIX U BOCCTaHOBAEHHLIX) C TOA0BbI-
MW 3HAYEH MAMY: Pa3NMYHbIX MHAEKCOB NPW PasHbIX T AOBONbLHO cnabtie (max-
CHMAanNbHbIE 3H MEHNA KOIDDULMEHTOB Koppenauun He npesbiwator 0,5—0,6)
M NX HEBO3MOX110 MCNONbL30BATh ANA HAAEXKHOTO NPOrHO3UPOBAHMA rOA0BOro
X0fa ypoBHeN.

[Nanee uccneaosanack 3aBMCMMOCTb BUAA

Heen 1=y (10)

rae H(t +7), T — CPEAHMIA ypOBeHb 3a Nepuon Tnetorropa (t+7); Tjt’ T
cpeaHee 3HaugHME MHAEKCa 3a nepuon Tnert OoT TOAa t; T — BPEMEHHON CABUT
MeXxAy nepronami OCPeAHEHUA YPOBHER 1 KHAEKCOB.

3asucumoctn (10) paccunTeiBanuch ANA PasNUUHbBIX MHAEKCOB atMocdep-
HON LMPKYNALMK U CONHEYHON aKTUBHOCTM NPK PasHbIX 3HAYEHUAX OCpefHe
Hua T v caABWra T NpUMEHKTENbHO K pAAy yposHei ¢ 1837 no 1975 r.

B pesynbrate aHanusa 6bino BbIABNEHO HECKONbKO Haubnee HafeXHbix
NPOTHOCTUYECKMX 3aBMCMMOCTEN, PacyeTbl MO KOTOPLIM AOBONLHO XOPOLLO
COOTBETCTBYIOT chakTuueckomy (no 1955 r.) u BoccraHosnedHomy (nocne
1955 r.} xoay yposHa Kacnuitickoro mopa. 3T 3aBMCHMOCTU MCRONb30Ba-
NWCb ANA NPOTHO3a CPEAHKUX YPOBHEH Ha NEPCNEKTUMBY A0 KOHLA CTONETUA U
ANA aHanus3a NONY4eHHbIX Pe3ynbTaToB.

B uactHocTk, Hanbonee yaauHbiMK OKa3anuch 3aBUCUMOCTI:

— cpepHero 3a 6 net ypOBHA W 3anafHOro MHAEKCa arMmocthepHon LmpKY-
nauwmu co casurom 7 = 6 ner (r = 0,90) ;

— cpeaHero 18-neTHero sHaueHWA YPOBHA W BOCTOYHOrO MHAEKCa aTMocde
pPHOM urpKynauum co casurom 7 = 18 ner (r = —0,95) ;

— cpeaHero 11-netHero 3HayeHuA ypoBHA 1 uucen Bonsdanpu =0 (r=
=-0,87).

HecmoTpa Ha Bbicokue koahdmumeHTbi KOpPENALMY, NPOTHO3b! NO NONY-
YEHHbIM 3aBUCMMOCTAM CpefHero YpoBHA Kacnuiickoro mopa npusenu K pas-
AWUHBIM 1 AlaXke NPAMO NPOTUBOPEUUBLIM Pe3yfibTaTam, Tak. ecnu NPorHo3wu-
poeaTb 18-netHue 3HaueHUA YpOBHA NO BOCTOUHOMY MHAEKCY atmocepHom
uMpKynauuu, 1o B cpeaHem 3a 1976—1993 rr. oH fomkeH 6biTh HUXE Ha
1,7 m cpenHero ypoBHa 3a nepuog, 1958—1971 rr., ecnu ke nporHosuposars
no uucnam Bonbda (NporHosHeie AaHHEIe), To ypoeeHs 1976—1986 rr. oka-
3bIBAETCA MOuUTH Ha 2 M BblWe cpefHero ypoBHA 3a 1965—1975 rr. Pacuersi
CpeaHerc ypoBHA NO CBA3W C 3anagHbiM MHAEKCOM armocdepHoi uMpKyna-
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Puc. 16. daxTtuueckune {7) n paccuntanHbie {2) no 3anagHOMy MHAEKCY 8TMOCDEPHOR
uMpKynARuun BaHreHreiima cpeaHme 6-neTHMe 3HaueHUA yposHa Kacnuitickoro mopa (3a-
MMCTBOBaH 13 paboTsbi /32/).

uumn (co casurom 6 neT) pasanu xopowme pesynbraTtel A0 1967 r., HO 3aTem
XapaKTep 3aBUCUMOCTU DE3KO HaPYWMWNCA U NO HEl CTano HEBO3MOXHbIM Aa-
BaTb nporHo3 (puc. 16).

Kak nokasan aHanus BpemeHHbiX PAAos ypoBHa Kacnuickoro mopa, uH-
nexcoB armocdepHor umpKynauum u uucen Bonbga 3a MHOroneTHu nepron,
NPMBEAEHHbIE CTONb Pa3HOPEUMBbLIE PE3yNbTaThl O6BACHAIOTCA rNaBHbIM 06pa-
30M HeyCTOuMBbIM BO BPEMEHU XapaKTepoMm CBA3U MEXAY YPOBHAMMU 1 yKa-
3aHHbIMK dhakTopamu. 06 aTtom Becbma y6eanTenbHO CBWAETENbCTBYIOT AaH-
Hbi€, NPeAcTaBneHHbie Ha puc. 17, rae noxasaH Xof Bo BpemeHu yposHa Kac-
nmickoro mopa u umcen Bonbda (no 11-netHnM CKONb3ALMM cpefHum) 33
nepuod ¢ 1837 r. 3a 139 ner (c 1837 no 1975 r.) B TeyeHue OTALNbLHBIX MHO-
TONETHUX NEPUOAOB HEOAHOKPATHO MIMEHANOCL HE TONbKO 3HaueHWe, HO W
3Hak Ko3ddmumeHTa KoppenAuuu mexay yposHem U uucnamu Bonbda
(c 1837 no 1862 r. cea3b nonoxurenbHad, ¢ 1862 no 1874 r. — oTpuuarens+
Haa, ¢ 1874 no 1924 r. ceAsb 6nn3ka K Hymo, ¢ 1924 r, cBA3b OTEUUaTeNbHaA) , -

BuinonHenHbie B 'TU uccneposanma ybeautenbHo nokasanu, 4To Heobxo-~
AVMMO KpaitHe OCTOPOXKHO OTHOCUTLCA K pe3ynbTaraM CBEPXAO0NnrOCPOUHbIX
NporHo3o8 ypoBHA Kacnuiickoro mMopa, fake eCnu B OCHOBY NPOrHO3NPoOBa-
HUA NONOXEHbI CBA3K C BECbMA BbICOKUMKU KO3hdMUKEHTaMn KoppenAaumn.
B saBucumocTu oT TOro, Kaxkou BbibpaH ANA aHanu3a MHOTrONETHWIA NePMOoA
KaKue aHanu3upyloTcA HaKTopbl, MOXKHO NONYYMTL CYLUIECTBEHHO PasfiMdHbie
K paxe NPAMO NPOTUBONONOXKHLIE BbIBOAbI B OTHOLLEH N KONEBGaHWA YPOBHA
mMopR B Byayuem.

MpuBeneHHbIE BLIBOALI, KOHEYHO, HE 03HAUaT NoNHOM BecnepcneKTHBHOCH
™M peweHua npobnemsl CBEPXAONTOCPOUYHOrO NPOrHOSMPOBAHWA YPOBHEA 3a-
MKHYTbIX BoAoemMOB. [o-Buanmomy, CBA3N MEXAY 3anemMeHIamMy BoAHOro Ga-
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Puc. 17. KonebaHnua yposHa Kacnuiickoro mopa (7) nuuncen Bonmpvda (2) no 11-ner-
HWUM CKOAb3ALLMM CPEAHUM.

naHca MopA u'akTopaMu KOCMUHECKOTO K M eoM3UUECKOTr0 NPOUCXOXAEHUA
HOCAT Bonee CNOXHbIN xapaxTep, 1 BbiABNEHUE X U M3nueCKanA uHTepnpe-
TauuA npenacraenAwT coboil He NpocTyw 3afayy, KOTOpas A0 HAacToALEro
BPEMEHM He peileHa.

WccneposaHua B 3ToM HanpaBneHWW LOMKHbI NPOAOIMKATECA W ABNATLCA
4acTbto Gonee LUMPOKOI, KOMNNEKCHON Npobnembi CBEPXAONTOCPOYHOrO NPOo-
THO3MPOBaHMA KNUMaTa Ha o6LIMPHbIX TeppuTopuAX. YTo KacaercAa NporHo-
3MpOBaHMA NONOXeHua ypoBHA Kacnuiickoro mopa Ha nepcnekTugy, TO, nNo
MHEHWIO aBTopa, NPV COBPEMEHHOM COCTOAHKM U3yuyeHHoCTH npobnemsi, Heob-
XOAMMO OPMEHTUPOBATLCA NPEX/E BCEro Ha BapMaHTHbie BEPOATHOCTHbIE pac-
YETbI C YYETOM BANAHUA XO3AUCTBEHHOW nEATENbHOCTY B BacceHe n BO3MOX-
HbiX aHTPONOTEHHbIX M3MEHEHK Knumata. [1pu 3ToM nporHosupyemoe MHoO-
UMK aBTOpaMK NOBLILUEHHOE NONOXKEHKE YPOBHA MOPA 0 KOHLA CTONETUA
{puc. 15} MOXHO y4ecTb, NPUHWMAA BO BHUMaHWE B KauecTBe OLHOro U3 Oc-
HOBHbIX BapMaHTOB NpW NNAHMPOBaHWK BOAOXO3AWUCTBEHHLIX MEPONPUATHA
cuTyauuu, KOrfa ecTecTBEHHbiM NpUTOoK B Mope Gyner Bbille, a McnapeHue
HIKE HOPMBb1.

B ocHoBe BEPOATHOCTHLIX pac4eToB Gyayllero nonokexwA ypoeHAa Kac-
I'IMVICKOFO MOpPA, KOTOPbIE BbiNONHANUCL MHOTKMMK aBTopamu (aHanus nony-
YeHHbIX pesynbTaTos npueeneH B pabote /85/), nexxuT npeanonoxexue, 4To
€CTECTBEHHbIE KNUMATUUYECKWNE YCNOBUA ABMAIOTCA CTalMOHapPHbIMK, a TOAO-
Bble 3HAYEHMA NPUTOKA, UCNAPEHUA K OCaAKOB B XPOHONOTrMUECKOW NOCNEeno-
BaTeNbHOCTW NPEACTaBAAIOT COBON NPOCTbIE MAPKOBCKME Lienk.

OTme™m, KCTaTi, 4TO aHanoruuHble NPeANOCHINKK NeXar B OCHOBE BCEX
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METOOB PacueTa OCHOBHbIX XapaKTePUCTUK CTOKA ANA CTPOUTENLHOTO 1 BO-
NOXO3AUCTBEHHOTO NpoexkTMpoBaHuA. OObEKTUBHOCTL 3TUX NPEANOCLINOK
NoATBEPKAEHA MHOTOJIETHER NPAaKTUKON pacueToB CTOKA U OMNbITOM 3KCNNYa-
Tal MK cambiX PasHooBpa3HbiX BOAOXO3ANCTBEHHbIX 06LEKTOB.

BepoATHOCTHbIW NOAXOA AONYCKAET KAk aHaNUTUUECKWIA pacueT ypOBHe
no merony C. H. Kpuukoro 11 M. P. MeHkena, Tak u yucneHHbie peLieHun,
OCHOBaHHble Ha mofenuposaHun metoaom MoHTe-Kapno mHoroneTHux panos
cocTaBnAroumx BofgHoro 6anaHca. O06a aTux MeToaa, Kak NoKasan aHanus,
naoT B obuem 6nuskune pesynbraTbi, TeM HE MEHEE, N0 MHEHWI0 aBTopa, BTO-
pPO# 13 HUX NPEANOUYTUTENbHEE, NOCKONbKY OH Bonee dmsnuecku o6ocHOBaH,
He TpebyeT npeABapuTEnbHLIX AONYWEHWA K NO3BONAET flaBaTb HE TONbKO
OLUEHKY CpeaHero NoNOMXeHWA YPOBHA, HO U BO3MOXHbIX OTKNOHEHWH Npw
no6o AOBEPUTENLHON BEPOATHOCTH,

Ucnonb3yA yTOuHEHHbIE flaHHbIE NO BOAHOMY HanaHCy m NoNy4eHHbie oue-
HKWM W3MEHEHMIA CTOKA peK Nof, BNMAHWEM XO3ANCTBEHHOW AEATENbHOCTY, aB-
Top B 1975 r. paccuuran 6yaywiee nonoxeHue yposHAa (puc. 18) npu pasHoi
KAMMamuecKon cutyauumn /81, 85/. CornacHo 3tum oueHKam, Npu cpeaHmx
KNMMAaTKYECKNX YCNOBUAX M NPW paccunTaHHbiXx B 1975 r. nameHeHMAX Ha
nepcnexTUBY NPUTOKA NOA, BAMAHMEM XO3AWCTBEHHOU feATenbHocTn AQ

X03
zanp KH"/ZDa
310
270 !
~-30 I 1 1 1 1 ]
1950 1560 970 1980 1990 2000 20102.

Puc. 18. MNpuToK n yposHu Kacnuitckoro mopna 3a 1950—2010 rr.

1 — thakTMMECK NI NPUTOK, OCPEAHENHDbIN 33 5-neTHHe Nepuoab!, 2 — U3MeHEHHe NPU-
TOKa 32 cyeT XO3ANCTBEHHOW AEATEALHOCTU NO AaHHbiM 1975 r., 3 — T0 e No pacuetam
1985 r., 4 — HabnlopeHHbie ypOBHKW, 5 — ypoBHN, pacCcunTaHHbie 8 1975 r. ARA cpeaHeit
BOAHOCTK, 6 — TO e, HO ANA NPUTOKE Ha 10 % BbiLLe HOPMbI.
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{(pvc. 18, nuHuAa 2) npeanonaranoCb crwkedue yposHa K 1990 r. ao
~29,20 m abe. v k 2000r. po —29,90 m abe. nnu cooTBercTeeHHo Ha 0,5 n Ha
1,4 M. Npw Tex e ycnoBrAX xX03AWCTBERHOW AEATENLHOCTH, HO NPK NPUTOKeE
Ha 10 % Bbiwe HOPMbI OXMMAANOCL MOBblWeHne ypoBHA K 1986 r. ao
—28,00 m abc. u k 2000r. no —28,25 m abce. (puc. 18, nuHua 6) . Mo paHHbLIM
Habnwoaexwit, ¢ 1973 no 1977 r. umeno MeCTO Pe3Koe NapeHne YPoBHA MopA
(no —29,00 m abc.}, 06ycnoBReHHOE MCKNIUYMTENbHO HU3KIUM NPUTOKOM, a C
1978 no 1986 r. ypoBeHb MOPA CTan NOBbIWLATLCA W [AOCTUI OTMETKMW
—-27,90 m abc. Kak nokasan sbinonHeHHsid B W u TOUHe ananu3 BoaHoro
6anarca Kacnuitckoro Mopa 3a nocliefHue roflbl, MeBlee MECTo 0COBEeHHO
pezKoe NoBbileHne yposHA mopA ¢ 1978 no 1981 r. (yposeHs, noaHANCA Ha
0,9 m) 6bino obycnosneHo 0coBeHHo BNaronPUATHLIM COYETAHMEM 3NEMEH-
TOB BOAHOTO HanaHca B 3TOT Neprof,, a UMEHHO yBenuueHem croka p. Bonru
(Ha 10 %) u ocanxkoB Ha axBatopuio mopA (Ha 11 %) B pesynbTaTe NoBbiLLe
Hua obiien yBnaKHeHHOCTH BaccedHa Npu HECKONbKO NOHWKEHHbIX (Ha 6 %)
3HAYEHUAX WCTMapeHMA C BOAHON NOBEPXHOCTH; HEKOTOPYK PONb CbIrpanc u
nepexkpbiThe 3anuBa Kapa-boras-lon, ocyuiectenerHoe 8 Hayane 1980 r. Cne-
AyeT OTMETUTb, YTO 38 MHOTONETHWIA Nepuoy, HabNIOAEHWH HEOAHOKPATHO Bbi-
Banu cAyvam TaKoro e u fAaxe 6onee NOBbILIEHHOro NPUTOKA U 0CafKOB W
fIOHMWKEHHOTO ucnapeHna B TeueHue 4 net u 6onee, HO HUKOrAa 3TK NPOLECCDHI
He COBMaganu Bo BPemMeHU, Kak 3Tto npouscwno ¢ 1978 no 1981 r. Mocnen-
Hee ¥ Bb!3BaNO CTONb MANOBePOATHbIA NoabemM ypoeHA Kacnuiickoro mopa.

Taxkum o6pa3zom, paccuuTaHHbI aBTopom B 1975 r. xof YPOBHA MOXHO
cumtaTh k 1986 r. BNnonHe onpaepasMMCA — OH B NONHON MEpPe COOTBETCT-
BOBan oaHOMY u3 BapuaHToB pacueta. KoHewHo, Haubonee BepoATHbIM 33
1976—1986 rr, 6bin0 6b1 NOHMKEHME YPOBHA, YTO COOTBETCTBOBANO 6bi Ccpes-
HUM KNUMaTUYECKKM YCMOBMAM U 3TO HEOAHOKPATHO nopuepkusanock. On-
Haxo, HaunHaA ¢ 1978 r. B BacceitHe MMenn MeCTO UCKNUYMTENbHO aHoMarlb-
Hbie YCNOBKMA, KOTOPbIE NPUBENM K PE3KOMY NOBbilLEHUIO YPOBHA. BepoAaT-
HOCTb TaKOl CUTYyaLUK O4YEHb MaNa, HO MMEHHO OHA 1 CNYYKNACh.

Kakum >xe cnepyer oxupatb yposeHb Kacnuiickoro Mopr B nepcnexruse?
3710 BaHEW WM BONPOC, OT KOTOPOrO0 BO MHOTOM 33aBMCAT NYTH peLLeHunA
npobnembl Kacnuitickoro mopa, HeobXoAMMOCTb 1 LLeNecoobpasHocTb NnaHw-
POBaHMA TEX MAK WHbIX BECbMA AOPOTOCTOAWMX BOAOXO3ANCTBEHHbIX MEPO-
npuATUA B bacceiiHe 1 Ha aKBaropuk MOPA, B TOM uYKcne MeponpUATHI NO
TEPPUTOPManbHOMY NepepacnpeAeneHuto BOAHbLIX PEeCYPCoB.

Dna oTBeTa Ha atoT BONnpoc B camoe nocnefHee spema B I U paspaGora-
Ha Hanbonee coseplueHHas METOAUKA BEPOATHOCTHOrO NPOTHO3a C YYETOM
BNAMAHUA XO3ANCTBEHHOW AEATENLHOCTH W AHTPONOTEHHbIX U3MEHEHWIA KK
MaTa ¥ BbINONHEHbI PacyeTbi MONOXEHWA YPOBHA MOPR Ha nepcnextusy'.

Pacuetbl Gyayliero nNONOXEHMA ypOBHA MOpPA MPOW3BOAATCR NO ypas-
HeH W BoAHOro BanaHca

' PazpaboTkn sbinonHenw B. 10. Teopruesckum, A. B. Exosbim, A. N. Mouceen-
KOBbIM.
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H t

rae H, u H; . | — yposHy mopa i-rown (i + 1 ro) ropa, cMm; 2Q;, o — Cymmap-
HbiA I'IOBerHOcTHbIVI NPUTOK B MOpe, KM> ; P, — cnoit ocaaxos Ha nosepx-
HocTe mopa, cm; Qo) I'IOA3EMHbWI npmox B Mope, NPUHUMaeMbii 3a BCe
oAbl MOCTOAHHBIM M paBHLIM 5 kM /rop; E, — cnoii Mcnapeuun C BOAHOW noO-
BEPXHOCTH, CM; kar — CTOK B 3anuB Kapa Boras-lon, km® ; F,— cpeanan
NNOLLAAL BOAHOW NOBEPXHOCTM MOpPA, KMZ, onpesenAeTca no 3aaucmmocm
oT yposHa H,.

OcHoBHaA npuxoHaA COCTaBNAIOLIAA, OT KOTOPOW BO MHOrOM 3aBUCKT fo-
NOXEHME YPOBHA — MOBEPXHOCTHBIN NpuTOK XQ, . — ONpefenAeTca Kax
cymma cToka no p. Bonre — r. Bonrorpag, p. Ypany —c. Tononu, p. Tepexy —
c. Kapranunckasa, p. Kype — ycrbe; cymmapHoro croka pek Cynaka, Camypa,
mManbix pex 3anagHoro nobepexba U upaHckux pex. OTAENbHO yuuTbiBaloTCA
ecTecTBeHHbie notepu B Bonro-AxtybuHcko# noiime u aenbte p. Bonru, B
ycrbeBbix obnactax pex Ypana u Tepexa no ycraHoBneHHbim B [V 3aBucu-
MOCTAM OT BOAHOCTH B YKa3aHHbiX CTBOPax.

M3ameHeHue CcTOKa NOA BAMAHWMEM XO3AWCTBEHHON AeATenbHocTu AQ, .
NPMHUMAETCA OTAENLHO ANA BCEX YKa3aHHbiX Bbille pek (rpynn pex) no no-
cnenHum oueHkam I'TU ¢ yueTom BOAHOCTM KaXaoro rona.

Ocanxmn Ha nosepxHOCTb MOpA P; onpeseneHbi ¢ y4eTom Mx pacnpeaeneHma
no akBaTOp#“K NO AlaHHbIM He TONbKO 6eperosBbiX 1 OCTPOBHbIX CTaHUMHI, HO K
CynoBbiX uamepeHui. B cpegHem 3a 18801985 rr. cnoit ocankos cocrasnAeT
240 mm npu C, = 0,165. Mo paHHbiM pa3nruHbiX aBTOPOB, CPeiHMIA Cnoi oca-
axoB Ha Kacnuiickoe mope nsmenaerca ot 180 no 240 mm. Vicnapenue ¢ Bog:
Hoil nosepxHocTu E, onpeneneHHoe Kak ocTaTouHbIA uneH BoaHOro HanaHca,
COCTaBNAET B CpefiHem 3a MHoronetHwii nepuos E =970 mm npu C, = 0,07.
AnA KoHTponA ykasaHHbiX 3HaueHWi, aHanu3a HeBA3OK BOAHOro HanaHca mo-
pPA 1 06BLACHEHMA NPUUMH €r0 U3MEHEHWUI 3a pPa3NKuHbIe MHOTONETHUE Nepro-
Abi 6bina BbiNONHEHA OLEHKA WCNAPeHWA He3aBUCHMbIM NyTem no dopmy-
nam, yuuTbiBalowmm ruapomeTteoponoruueckue daxtopbi. B atom cnyuae uc-
napeHue EnonyueHo paeHbiM no pasHbim copmynam oT 910 o 973 mm /46,
65/. U3-3a nMetowMX MECTO PacXOXKAEHWI B OLEHKAX MCNAPEHUA 1 OCaAKOB
BuaMMOE ucnapeHue ¢ Mopa (E —P) npu pacueTax Ha nepcnexTUBY Takike
MOXET NPUHKUMaTLCA pasnuuHbiM — oT 730 ao 780 mm. [Mepeoe 3HaueHne, No
MHEHWI0 aBTopa, 6onee 06OCHOBaHO — OHO NOATBEPIKARAETCA pacueTami BCEX
COCTaBRAIWLMX BOAHOTO HBanaHca 3a nepuoy Habnoaexwit /81, 85/, Tem He me-
Hee Npy pacyeTtax Ha NepCNeKTUBY B KauecTBe OHOTO M3 BapMaHTOB OLEHKa
YPOBHA NPOU3BOAUTCA W NPK 3HaueHuK BuAMMOro ucnapedua (E— P) =
= 780 mm.

Ortok & Kapa-Boras-Ton Qugr npuHumanca pasHbiM 2 km’/ros, pac-
cMoTpeH Takxe BapuaHT npu Qg =0

3a ucxoAHbI YPOBEHb NP PacueTax Ha NepcneKTMBY B3AT ypoBeHb 1987 ..
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paBHbiit H = —27,9 M abc.; MHOrOBapuaHTHbIE pacueTbi BbiNonHeHb: ¢ 1988
no 2020 rr., T. e. 3a 33 ropa. Mopenuposanuch 33-netHue paabi (no 200 pea
nusauuin) croka pex Bonru, Ypana, Tepexa, Kypbi, CcYMMapHoOro nputoxa no
BCEM OCTanbHbIM peKam, BUAMMOro UCNapeHua ¢ yueTOM KX B3auMHOM 3aBuU-
CUMOCTK; T. €. NPOBOAMNOCL CTaTUCTUHECKOE MOAENUPOBaHKE MO METOAY
MoHTe-Kapno MHOromepHoro mMapKoOBCKOro NPOLECca C 3aNaHHbIM 33KOHOM
pacnpenenequd. B KauecTBe MoAENbHbIX XapaKTepuCTUK NPOLECCa NPUHATHI
€CTeCTBEHHbIE HOPMbI, KO3DULMEHTbI BapUaummn 1 aBTOKOPPENALUYN KaXAOo-
TO PAAA, IMNMPUYECKaA KOPPeNALKOHHaA martpuua. ina kaxaon us 200 no-
NyueHHbIX peanmsauuii MOAENUPYEeMbiX BenuuuH no ypasHewutwo (11) anA
kaxporo rona ¢ 1988 no 2020 r. onpenenancA ypoBeHb MOPA, nocne uero
BbIYMCANANKCL €r0 CPeAHUE 3HAYeHMA ¥ aMNNKTYAa BO3MOXKHBIX KoneBaHui.

Bce pacuerbl BbINOAHANMCL MHOTOBApUaHTHO C Y4ETOM ABYX OCHOBHbIX
runores:

— rUNOTE3a CTaUMOHARHOCTM KNuMaTuuecKol cutyaumn no 2020 ,;

— FMNOTE3a HECTAUMOHAPHOCTH KNUMATHUECKKX YCNOBMIt 3a CYET BNMAHUA
4enoBeKa Ha Knumar,

[Mpw NpuHATKK TMNOTE3bI CTALMOHAPHOCTM KNKMATA B PacYeTax Henocpenc:
TBEHHO UCNONb30BANUCh IMNUPMUECKME laHHDbIE NO BCEM NEPEUKCNEHHbIM Bbl-
e KoMNnoHeHTam BanaHca, nonyueHHbim ¢ 1880 r. CymmapHoe ymeHbLLeHne
NPUTOKA PEYHbIX BOfL B MOpPE 33 CYET XO3ANCTBEHHON AeATENLHOCTH COCTaBU-
no, no nocneaHum ouerdxam MU (8 km®/ron) : 1987 r. — 39,2, 1990 r. — 46
2000 r. — 55; 2010r. — 60; 2020r. — 65 (AQ, ,, Ha KaXAabiil rOA NPUHKUMA-
NWCb OTAENBHO ANA YKa3aHHbIX Bbille BOAOCHG0POB C Y4ETOM BOAHOCTH PeKK ).

Kpome Toro, paccumtbiBancAa BapuaHT nepebpocku 4acTu ctoka p, Bonru e
p. DoH B o6beme 5 km® /rop, HaunHan ¢ 1992 r. YuutbiBan pe3ynbTartbi Npor-
HC3UPOBaHUA YPOBHA MOPA NO CBA3M C CONHEYHOIN aKTUBHOCTLIO U aTMocdep-
HOU umpkynauuen (cm. puc, 15), a Taxrke BoiBOoAbI, NoNy4eHHbie . C. MNonu-
ubiHbIM /36/, B KauecTBE OAHOrO M3 BapUaHTOB paccumTaHO NONOXKEHKE yPOoB-
HA MOPA Ha NepcnexTUBY Npu ycnoBuu, uto A0 1996 r. eCTeCTBEHHBIN NPUTOK
B mope 6yaeT Ha 5 % Bbille HOPMbI, @ BUAMMOE UcnapeHue — Ha 5 % HuKe Ho-
pMbl {ycnosua, 6nuskue K nepuoay 1978—1985 rr.).YkasanHbie ycnosuA
B oblwem OTBEYalOT U Pe3ynbTaTaM NocCnenHX uccnefoBaHWi, BEINONHEHHBIX
B T E. A. MNeoHoBbiM, KOTOPLIN cunTaer, uto nepuon Ao 1996 r. nonxeH
XapaKTepu3oBaTbCA NOBbILIEHHbIM €CTECTBEHHbIM CTOKOM B 6GaccefiHe
p. Bonru.

Mpr runoTese HeCTaLMOHAPHOCTH KNUMaTUUECKKX YCAOBUI NPEACTOALIer o
nepuona (po 2020 r.) y4uTbiBanMCb NPOrHO3bI AHTPONOrEHHbIX U3MEHEH Wi
KNumMara Ha Gnwkaiilume AEeCATUNETUA, OCHOBaHHbIE HA YBENUUEHWM KOHLIEHT-
pauru B armocdepe 3eMnu yrnekucnoro rasa u mMansix ra3oBbix COCTaBnAlo-
uwmx (cMm. rnasy 6) . Mpu 3Tom KONMUECTBEHHbIE OLEH KK NPeAnonaraembix us-
MeHeHW KnumaTuueckux napamerpos B Bacceiine Kacnuitckoro mopa (Tem-
nepaTypbl BO3AYXa, 0CaaKku) u Ha ero akeatopun (ocanxu, ucnapeHme) npu-
HATbI NO AaHHbIM KCcCneaoBaHwi, nonyueHHoim 8 1987 r. 8 'MW nop pyxo-
soacteom M. U, Bynbiko; BO3MOXHbIE W3MEHEHMA NPUTOKAE PeuHbiX BOA, B.
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MOope NPWMHATLI N0 ABYM KPalHWM BapuaHTaM OLEHOK: MaKCMManbHbie ik Mu-
HumanbHbie uameHeHuA, [MocneaHue COOTBETCTEBYHOT NpMbAMKEHHbIM OLeH-
KaMm, BbINMONHeHHbIM B nabopatopuu BoaHbiX pecypcos [T U nop pykosoact-
Bom B. U, BabkuHa (cm. rnasy 6) .

Ormpaembie 3MeHeHUA 3NemMeHTOB BoAHOro banaHca Kacnuiickoro mopA
3a cueT BAMAHMKA YeNOBeKa Ha KNumar, no paHHeim MU, npusepers: B Tabn. €.

Tabnuya 9

W3MEHEHWA 3NEMEHTOB BOOHOTO BANAHCA
KACNUACKOIO MOPH

3A CYET AHTPONOTrEHHbLIX UBMEHEHUA KNTUMATA

Ton
3nemenT HanaHca
1987 2000 2010 2020

CyMmapHbIil NpUTOK,
km? /ron:

BapMaHT MaKc. 0 —40 —20 -2

BaPHaHT MUH. 0 —1B 4 25
Qcapkun, Mm 03 100 120 150
WUcnapeHue, mm 0 15 20 30

B ooomBeTcTBMM C MpEACTaBNeHHbM U laHHbIMK CReayeT 0XuAaTh 3aMEeTHO-
ro YMEHbLUEHMA MPUTOKA PEUHbIX BOJA B MOPE K KOHUY ctonetua (rnaBHbim
obpa3om 3a cueT ymeHblueHMA cToka p. Bonru), koropoe B panbHeitlem
(k 2020 r.) cTaHOBMTCA NPaKTUYECKK HE3HAYMMbIM UNK faxe, HaobopoT,
CMEHAETCA yBenuueHnem nputoka. OCOGEHHO CyueCTBEHHbIM nNpeanonaraer-
cA yBenuueHue oCaAKoB Ha axkBatopuo mopa (no 60 % B 2020 r.) ; usmeHe-
Hue ncnapeHrA oXuAaeTcA oueHb HeaHauntensHeiMm (a0 3 %) . MopenuposaHue
COCTaBNAOWMX BOAHOrO 6anaHca Mpu HeECTAUMOHapHOW CUTyauun NPOBOLW-
NOCE MO TOW e MEeTOAMKE, HO C YYETOM [iaHHbIX Tabn. 9; npw 3TOM BBUAY HE
M3Y4YeHHOCTH BAMAHMA aHTPONOTeHHLIX U3MEHEHWI KNumarta Ha BEPOATHOCT-
Hbie XapaKTepUCTUKKU TMAPOMETEOPONOr MMECKUX PAAOB B KauecTBe NepBoro
NpMBNKEHNA BKA KPUBbIX PAcnpefeneHud, U3MEHUMBOCTb COCTaBRAIOLUMX
BoAHOro 6anaHca, ko3aduhuuMeHTbI UX aBTOPErpecCHr U B3aWMHOW Koppens-
LUuu NPUHATBLE NO AaHHLIM HabnoaeHuid 3a npowneid neprof. OTaenbHo Gbin
paccuMTaH BapuaHT NPy YBENWYEHHOI 3MEHUYMBOCTH COCTABNAIOLLMX BOAHOMO
6anaHca B yCNOBMAX aHTPONOTEHHBLIX M3MEHEHMIA KNuMaTa.

B ycnosuax HecTaumoHapHON KNUMATWYECKOR CUTYaUuK Ha OCHOBE cheuy-
anbHO NPOBEAEHHbIX MCCNEAOBAHWA YYTEHO BAMAHWE BO3SMOXKHbIX aHTPONO-
FeHHbIX M3MEHEHUIA KNUMaATUUECKMX XapaKTepucTUK Ha notepu croka B 6ac-
ceiiHe 3a CueT XO3ANCTBEHHON AeATeNnbHOCTWM, OHO OKAa3anoChb HEe3HAuUMTEenb-
HEIM 1 cocTaenano oT 5 no 8 % AQ, ., NONy4eHHBIX NPKM CTaUMOHAPHbIX YCAO:
suax (cm. rnasy 6).

B cootsetcTBMM C K3NOMEHHbIMY Bbile UCXOAHBIMK aHHbIMK W NPEANO-
cuinkamu B [T coctaBneHa matemaTuueckan mopenb pacuera Ha OBM 6yay-
wero nonokenua ypoBHa Kacnuiickoro MOpPA, NO3BONAIOLWLAA NPOM3BOAUTE

76



5
-28 KV%\ P
‘ \ e ”’
§ N\ Ebe® Lt ) P
41\ P
3 g :\ b”",.
NS
-29 N \A‘ N,
\\ 1\\ ‘\\
XN IS
P e DN
~3%95 7350 7000 700 7020

Puc. 19. YposHu Kacnuiickoro mopa ao 2000—-2020 rr. ANA paaHbix BapMaHTOB CTauuo-

HAPHO K HECTALLMOHAPHOR KNAMETMMECKON cuTyaunmn (nuuwn 753,
6 -- HabnAeHHbiW ypoBeHs NO 1986 r. (oNucaHmne BapMaHTOB CM, NO TeKCTy) .

racyetbl A0 2020 r. AnA CaMbIX Pa3NUYHbIX BapPMaHTOB CTAUMOHAPHON 1 He
CTauKOHAPHOW KNWMaTUUYECKOW cuTyauuu NPEACTOALLero nepuoaa. HexoTo-
pbie pesynbTaThl pacueToB NpeAcTasneHbi B Tabn. 10 u Ha puc. 19 ana cneny-

HOWKUX NATY OCHOBHbIX BapuaHToB!:

1) CTaumoHapHan KnumaTuyeckKaa CcutyaumAa, cpefHue Knumartuueckue

ycnosuws;

Tabnuya 10

OXUNAEMLIE YPOBHU KACITUACKOIO MOPA

f1PU PA3NTUYHBIX BAPUAHTAX

ECTECTBEHHbLIX U AHTPONOIEHHbIX U3MEHEHUA KITUMATA
{8 M NQ OTHOWEHUK K OTMETKE —28,8 M ABC.}

lNon
Bapuant

1990 2000 2010 2020
1 -0,10 —-0,62 —1,27 —1,84
2 0,17 -0,24 —-1,1 —1,84
3 -0,10 -0,80 —1,54 —1,49
4 —0,10 —-0.54 —0,68 -0,25
5 0,17 0,05 -0,24 0,07
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2) 1o e, HO no 1996 r. ecTecTBEHHbIN NPUTOK Ha 5 % Bbille HOPMBI, a BU-
nvmoe ucnapeHue Ha 5 % Huke HopMbi;

3) ¢ yueTom aHTRONOreHHbIX M3MEHEHMN KNuMaTa npu BapuaHTe MaKcu-
MyMa M3MEHEHMA NpUTOKa B MOpE;

4) To e, HO NP BapMaHTe MUHUMYMAa M3MEHEHMA NpUTOKa B MOpE;

5) xombuHaumA BTOPOro 1 4eTBEPTOrO BapuaHTos, T. . Ao 1996 r. ecrecT-
BEHHbI NPUTOK Ha b % Bbillie, a eCTECTBEHHOE McnapeHue Ha 5 % Huxe HOPMbi
NAKC aHTPONOreHHbIE M3MEHEHUA KNUMAaTa No BapuaHTy 4.

Kax cnegyer u3 fiaHHbIX Tabn. 10 u puc. 19, B yCnoBrAX CpeAHMX KNMMa:
TUMECKMX YCNOBMIA K aHTPONOrEHHLIX U3MEHeHuii K numara (puc. 19, anHnu 1,
3 u 4) no KoHLa CTONETHA CNeayeT OXKuAaTb CHWKeHnAa ypoeHAa Kacnuiickoro
mopa Ha 0,6—0,9 m 10 OTHOLLEHMIO K cOBpPeMEHHbIM OTMmeTKam, Mpu HacTyn-
neHwr ManNoOBOAHOTrO Nepuofa CHwkeHue byaer euwle Gonee 3HauMTeNbHbIM.
Mpr 0cob0 GnaroNPUATHBIX COUETAHMAX NPUXOAHBIX U PACXOAHbIX 3NEMEHTOB
BoAHOrO BGanaHca mMopA (NPWUTOK Bbilllg, @ UCNAPEHKE HUKE HOPMbI) YPOBEHE
00 KoHua ctonetva Byfer HaxoaMTbCA Ha OTMETKaX, BNu3Kux K CoBPEemEeH:-
HbiM (Ha puc. 19, nuHua 2) . B yCnoBHAX HECTALLMOHAPHOW KNKMMATHUYECKOW
cuTyauuu, o6yCnoBnNEHHOW NPEACTOALUMMYK aHTPONOTEHHbIMK U3MeEHeHUAMM
KNuMmarta, cneflyer OMWAaTb Hauana MHTEHCMBHOTO NOABLEMA YPOBHA MOPA
(puc. 19, nuHuu 3 n 4) B nepnoa ¢ 2005 no 2015 r. (B 3aBUCUMOCTK OT OLe-
HOK BJIMAHMA M3MEHEHMA KNMMAaTa Ha NPUTOK) . ATo MOXKET NPOU3ONTH rnas-
HbiM 06pa3om 3a cueT OUEHb CYLILeCTBEHHOTO YBENMUEHMA OCAAKOB Ha aKBaTo-
puto mopAa (cm. Tabn. 9). Ecnu aHTponoreHHbie usmeHeHua knumara (oco-
6eHHO 3HauMmeble Ha yposeHb 2000 r, 1 B nocneaytowme rofibl) HanoXarcA Ha
ocobo BnaronpuATHbLIE ECTECTBEHHbIE COYETaHMA 3NEMEHTOB BOAHOMO HanaHca
mopa Ao 2000 r., To ypoBeHb MOXET KONebaTbCA OKONO COBPEMEHHbIX 0TMe
ToK (puc. 19, nuHuAa 5) no KOHUa pacueTHOro nepuona.

Cnepyer oTMETWTL, UTO Ha PE3ynbTaThl pacueros ByAylLero yPOBHA MOpPA
NPy aHTPONOTEHHbIX U3MEHEHMAX KNWMAaTa MOXET OueHb CYLUECTBEHHO CKa:
3aTbCA BAMAHKWE NOCNEAHUX HA BEPOATHOCTHLIE XaPaKTePUCTUKK MOAENUpYe
MbiX TUAPOMETEOPOnOTMYecKux pAanos. JToT sBonpoc Tpebyer aanbHelllero
M3Y4YeHUA, 1 HaCKONbKO OH BaXKEH, CBUAETENLCTBYIOT Pe3ynbTaTbl pacyeTos
YPOBHA Ha NEPCNEKTMBY NPK YBENWUYEH WK M3MeHUMBOCTU BfiBOE CTOKA Bonru u
BUAMMOTO MCNAPEHNA B YCNOBUAX HECTALMOHAPHOW KNMMATHUECKON CuTyaLmu:
K KOHLY pacuyeTHOr 0 NEPMOAA NpupalieHue ypoBHA uamenunoch Ha 20 %, ero
BO3MOXHbIE OTKNOHEHUA OT CpefHero ysenuumunuch Basoe. He menbLuee 3Ha-
YeHue, No BCedt BUAUMOCTK, MOTYT 0Ka3blBaTb Ha YPOBeHb BO3MOXHbIE B OT
AenbHble NepPUofbl M3MEHEHUA CBA3W MEXAY PALAMK OCHOBHbLIX 3NEMEHTOR
BopHOro bHanaHca. Hanpumep, B uenom 3a sech nepuos HabnofgeHuii CBA3L
Mexaly BUAMMbBIM UCNAPEHMEM K NPUTOKOM B MOPE O4E€Hb Mana, OIHaxKo B Ne
proflbi OCODEHHO WHTEHCMBHbLIX W3MeHeHwid yposHAa (1933—1940, 1978—
1987 rr,) oTmeuanach 4eTkan obpaTHaA KOPPENALMA MEXAY 3TUMI BENUYMHa-
mu. OT TOro, KaK ByAeT MEeHATLCA 3Ta 3aBMCMMOCTbL B NepcnexTuse, 0Co6eH-
HO B YCNOBMAX aHTPONOreHHOT0 BO3AEACTBMA Y4eNOBEKA HA KNMMaT, BO MHO-
rom byper 3asuceTs Byaywmi ypoBeds mopa.
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Taxkum obpasom, npuBeAeHHbie Ha puc. 19 u B Tabn. 10 pesynbTarbl pac-
ueToB 6yayuiero ypoBHAa Kacnuickoro mopsa, COOTBETCTBYHOLWME COBPEMEH-
HOI M3YYEHHOCTU paccMmaTpyuBaemoi npobnems, CBUAETENLCTBYIOT O BO3MOXK-
HOM BECbMA LUMPOKOM AiManasoHe NONOXEHWA yPOBHA NO OTHOLLIEHMIO K COB-
PEMEHHBIM OTMETKAM B 3aBUCMMOCTY OT KNMMaTUUECKKX YCNOBUIA NPeacToA-
wero nepuofia, 4To cneayer NpuHUMaTb BO BHMMAHWE NPW AONTOCPOYHOM
NNaHUPOBaHMN KPYNHOMACLUTaBHbIX BOAOXO3AKCTBEHHbIX MeponpuATvi. Ha-
nbonee BePOATHOE NONOXKEHUe YROBHA 0 KOHLA CTONETHA CNEfyeT 0Xuparhb
ot —27,7 no —28,6 m abc.

Bonee onpeaeneHHble ¥ HaAeXKHLIE 3HAUYEHWUA YPOBHA MOPA B nepcnexTu-
Be MOryT 6biTb NONYYEHb! NULIL NPW HANUUUKM YTOUYHEHHOT O BO BPEMEHWN W
No NNOLI3AK CBEPXAONTOCPOUHOrO NPOTHO3a M3MEHEHWIH KNMMaTUYECKNX Xa-
pakTepucTuik B HacceiHe 3a CUeT eCcTecTBeHHbIX (GaKTOPOB K XO3ANCTBEHHON
NEeATEeNbHOCTH,
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fnasa b

BOAHBLIE PECYPCbI, BOACMOTPEBNEHUE
W BOQOOBECNEYEHHOCTb B MUPE

B nocnegHve NECATUNETUA COBETCKUMMU TUAPOMETEOPONOraMmu sHeceH
KDYMHbI BKNAA B N3Y4EHVE BOAHBIX PECYPCOB8 M 8OZHOT O Bananca 8 rno6ans-
HOM macwtabe. B nepMon MeXAyHapoAHOTO TMAPONOTUMECKOTO RECATUNETUA
WHECKO (M 1965—-1974 rr.), no nopy4enuo HaymonaneHoro Komurera
CCCP no MIZl, yyeHsimu [ocypapcCTBEHHOrO rUMAPONOrMMECKOTO MHCTUTYTR
cosMecTHO ¢ lMnasHoit reodmsunueckoit o6cepsatopueit, APKTUYECKUM ¥ AH-
TapPKTUYECKUM HAYYHO-MCCNEeA0BATENbCKUM MHCTUTYTOM M MIHCTMTYTOM BOR-
Heix npoBnem AH CCCP 6binn 8biNONHEHbI KPyMHble HaywHble NCCNEeA0BaHNA
no BOAHOMY 6afnaHCy, 804HbLIM pecypcaM ¥ enaroobopoTy 3eMHOTO wapa,
0606teHHble 8 MoHorpaduu ,,Muposoit BoaHbIM BanaHc u BOAHLIE DECYDRCb!
3emnun”’ /60/ ¢ ATnacom KapT, ony6nmKosaHHON Ha pyccKoM Asbike 8 1974 T,
noa pepaxuueii B, U. KopayHa, A. A. Cokonosa, I". M. KanuHuua, M. U. by-
ABIKO U APYTUX U3BECTHLIX COBETCKUX YUEHLIX B KauecTBe BKNaaa B MeXay-
HapoAHOe COTPYAHUMECTBO y4eHbIX No 80AHOM npobneme.

MoHorpadma sbi38ana 60NbWON HAaYYHbI UHTEPEC U, B COOTBETCTBUM C NO-
)KenaHmamu crpad-yyactiuy MM, s 1978 r. OHECKO ony6nukosano ee Ha
aHTNUIACKOM fA3biKe noa penaximeit P, Helica, a 8 1980 r. HaumoHaneHmin Ko-
muter no M Wcnaium uspan moHorpaduio Ha ucnaHckom Assike., OcHos-
Hble aBTOPbI U COCTaBUTENU MoHorpacmu crtanu naypeatamu [ ocypapcreeH-
Hot npemuu CCCP 8 o6nactu Hayku 3a 1981 r.

8 MoHorpadmu pacCMOTPeH WWMPOKUI KPYr BONPoCoS, KaCaloWMXCA TUA-
porpacdmmu 3emHo# NOBEPXHOCTM, OueHKM 0BLMX 3anacos BoAb! Ha 3emne,
NPOWEeCcCO8 UX eCTECTBEHHOr O PAacXOAOBaHMA U 80306HOBNEHMA, 3aKOHOMED-
HOCTEIl KpyrosopoTa BOAb! B CUCTEME ,,0KeaH—armocdepa—Ccyuwa—oKeaH",
pacuera 8naroo6opoTa 8 Npeaenax KOHTUHEHToB u MupoBoro oKeaHa, 80AHO-
ro 6anaHca peuHbix 6acceitHOB, KOHTUHEHTOB, MUPOBOro OKeaHa U 3eMHOro
wapa 8 yenom. [fpuBeneHb! 06WMPHbIe CBEAEHUA O BOAHbIX PECYPCaX U BOAO-
06ecneveHHOCT KOHTUHEHTOB, AUHAMUWKE COBREMEHHOTO U MEPCNeKTUBHOTO
MCMONb30BAHNA BOAHLIX PECYPCOB 8 Mupe, NYTAX ycTpanexina aeduumnTa BoA-
HbIX PECYPCOB B PA3NUYHLIX paitoHax 3eMHOTo wapa.

8 Arnace k ,,MnupoBoMy BORHOMY 6GanaHcy M BOAHbIM pecypcan 3eninu’’,
cocToAlem u3 65 KapT, NpeacTas NeHo pacnpeaeneHne ocaakos, UCNAPEHUA U
£'e4HOTO CTOKA MO TEPPUTODUU KOHTMHETOB, MupoBOMY OKeaHy U Bcemy
3eMHoMY wapy. [py coctasneHun ATtnaca ucnons3osBaHa oBLWIMPHAA ruapomMe-
Teoponoruyeckana WHQOPMaunA, oCHOBaHHaA Ha AaHHbIX Bonee wem 50 000
meTeoponoruyeckmx u 18 000 ruaponormuecKux craHumii Mmupa.

Cnenyer oTMeTUTb, 4TO MCCNEROBAHWMAM BOAHOTro BanaHca M OLEHKE BOA-
HbIX PECYPCOB 36MHOrO Lapa ¥ OTAENbHbIX KOHTUHEHTOB NOCBA WieHb! paBoThl
yueHbix pAaa ctpad (M. W, Byaeiko, I, M. Kanuunu, M. U, Nbeosuy, P, Heiic,
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A. BaymraptHep, E. Peidxernib vt gp.) . B oTnuuume o1 paHee BbINMONHEHHbIX pa-
601, moHorpagma /60/ ocHoBaHa Ha oBobLueHun n aHanwuse Gonee NONHBIX U
NeTanbHbIX AdHHLIX MO 3NEMEeHTaM TMARONOTUMECKOTO PEXUMA U BOAHOTO Ga-
NaHCa OCHOBHbIX BOAHbLIX 0B61BEKTOB CTpaH, BCEX KOHTuHeHTOoB, MupoBoro
OKeaHa U BCEro 3eMHOTO Lapa; B Heil UCMONL308aHbl COBPEMEHHbIE MEeTOAb!
cTaTUCTUMECKOM 06PAaBOTKU UCXOAHBLIX AdHHbIX RacYeTa U NPOCTRAHCTBEHHOM
MHTEPMONALMU 3neMeHTOB BoAaHOTo GanaHca. B moHorpadwun /60/ snepssie
6b1An NpeacTasneHs! 06061WEHNR NO AMHAMUKE W NROTHO3Y BOAONOTPeONe
H®UA NO KOHTUHEHTAM 3a MepUoA TEKYLEro CTONETUA, NO BAMAHUIO XO3ARCT-
BEHHOW AeATENbHOCTU HAa BOAHbIE PECYRChI,

B nocneanme roast 8 T TU noa pyKoBOACTBOM aBTOPRA BLINONHEH HOBbLINA
3Tan UCCNEeA0BAHUIA BOAHBLIX PECYPCOB MMPA, 3aKNOUAOLUMICA NPeXAe BCero
8 6onee NONHON M YTOYHEHHOW OlleHKe U aHanu3e AMHAMUKK BoAonoTpebne
HUA U BOROOBECNE4eHHOCTU B MUPE C UCNONb30BaHUEM OBILMPHON NuTeparty-
Pbl N0 MHOTWM CTPAaHaM BCEX KOHTMHEHTOB, Huke NpeacTaBneHs! OCHOBHbIE
MTOTY UCCNEAOBaHUIA BOAHbIX PECYPCOB MUPA U UX UCMONb30BAHUA, NONYYeH-
Hble B OCHOBHOM B CaMble MOCNEAHME TOABI.

Kak u3BecTHO, AONA NpPeCHbIX BOA M3 O6LUMX 3aMacoB BOAb! Ha 3eMne He-
BenuKa u cocrasnAaer scero 2,56 %, Tem He MeHee B aGCONTHOM UCUUCNEHUU
33MAaChl ¥X BLIPAKAKTCA rPOMAAHON LKrPON, okono 35 MAH. kKm>. U3 storo
Konuyectsa cebiwe 99 % HAXOAMTCA B TBERAOM COCTOAHUW UNKU B BuAE NOA-
3eMHbIX BoA. Haubonee ROCTyNHbIE ANA XO3ANCTBEHHOT O UCMONL30BAaHUA BO-
Abl NpPecHbIX 0O3ep, BOAOXPAHUNULL W PYCEN PEK COCTABMAIGT BCErO NUILbL
0,27 % obwmx 3anacos NpecHoW Boabl Ha 3emne (Tabn.11) . OaHaKo UMeHHO
3TW NocnegHNe Karteropun Boj 8 HAaCTORLIEE BPEMA 0COBEHHO UHTEHCUBHO UC-
NONL3YITCA U MpPeTepnesarnT CYLULECTBEHHbIE U3MEHEHUA MO BIIMAHWEM XO-
3RUCTBEHHOMW AeATENLHOCTH,

Cymmaprble eavHOBPeMEHHbIE 3anack! BOAbl B PYCAaxX PeK MUPA olleHUBa-
otcr 8 2120 km® . HecmoTpa Ha 10, wTo o6bem PEYHbIX BOA COCTaBNAET NULLE
0,0002 % obumx 3anacos soab! Ha 3emine u Tonsko 0,006 % npecHbix BOA, OHK

Ta6nuya 11
MWPOBBIE 3AMNACHI NIPECHOMW BOAbI

8uabl BOAbI O6bem, Tbic. km? % OT cyMMmapHbix
3anacos
NegHNIKN M NOCTORHMbBIA CHEXHbIA NOKPOS 24012 68,70
MNpecHbie NOA3EMHbIS BOAbI 10530 30,10
NogsemHbIe Nbabi RE4HOK MeP3N0Thi 300 0,86
MNouyseHHan snara 16,5 0,05
NpecHele 03epa 91,0 0,25
BogoxpaHunuwa 5,0 0,015
Boawi Gonov 10,3 0,030
Boab! 8 pycnax pek 2,1 0,006
Buonorwueckasa soaa 1,7 0,003
Bcero loxpyraenHo) 34980 100
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MMEIOT O4EHb BXKHOE 3HaweHWe ANA 4eN0BeKa, TaK KaK ABNAIOTCA Henpepbis-
HO B0306HOBNAIOLUMMCA UCTOYHUKOM BOAHLIX pecypcos u obecneunsaioT oc-
HOBHOW 06bem BoaonoTpebneHun.

CymmMmapHBIii TOA0BOI CTOK peK 3eMHOro Wwapa cocTasnAer 46 800 km>/rop,
T. €. BOA3 B pycnax pex 80o306HOBNAETCA B8 cpeAHeM 22 pasa 8 roA (novrwu
Kaxpabte 17 cyT).

PacnpeaeneHve peyHoro CTOKa MO TEPPUTOPUM KpaitHe HepaBHOMEPHO U,
KaK npasuno, He COTNacyeTcAa ¢ NoTpeGHOCTAMM B BOAE CO CTOPOHb! Hacene
HWUA, NPOMBILLINEHHOCTN U CenbCKoro xosancTaa (rabn. 12) ,

Tabnuya 12
PECYPCbl PEMHOI QO CTOKA B MUPE
o % ot
Fonosoi# cTOK pex cym- Moay b
Tepputopua MapHO- Mnowaas, cTOKa
PPUTOPD P! 3 ,
ThIC KM 2
MM Kma? ro CTO- n/cekm
Ka
Espona 306 3210 7 10500 97
Asua (c Anoxnen, dunun- 332 14410 31 43475 10,5
nuHammn U UHaoHesuel ) .
Adpuka (c Magarackapom) 151 4570 10 30120 48
CesepHan u LieHTpanbHan 339 8200 17 24200 10,7
Awmepuka
kHan Amepuka 661 11760 25 17800 21
Asctpanua (c TacmaHuen) 45,3 348 1 7683 1,44
Ok eanun 1610 2040 4 1267 51,1
AHTapKTHAR 160 2230 5 13977 5,1
Ben cywa 314 46770 100 149000 10,0

HecmoTpA Ha cNocoBHOCTL PEYHOTO CTOKA K BO3OBHOBNEHUIO U CAMOOUMU-
WEH U0, UHTEHCMBHOE Pa3BUTUE NPOMbIILNEHHOCTU U CENbCKOro XO3ANCTBA B
Mupe, POCT HaceneHWA, OCBOEHUE HOBLIX TEPPUTOPUA U CBA3AHHOE C 3TUMMU
NpoueccaMmn pesKoe ysennueHue BoAonoTpeGneHA Ha BCex KOHTUHEHTax U
npeobpa3osaHne eCTeCTBEHHOTO NOKPOBa 3eMNU B NocnegHme AecATUNETUA
CTanu OKasbiBaTb CYLUECTBEHHOE BJIMAHWE HA eCTecTBeHHble KonebaHua peu-
HOTO CTOKa U COCTOAHME PeCYpPCOB NPeCHbIX BOA MuUpa.

B Haubonee 0GXUTbIX paioHax 3EMHOTO tlapa YXXe K HAacTOALLEeMY Bpeme
HU He OCTanoChb CKONbKO-HUBYAb KPYMNHbIX PEYHbIX CUCTEM C PEeXUMOM, He
HapyWeHHbIM B TON UM MHOW CTENeHU eATeNbHOCTLIO YenoseKa.

Bce 3TO onpenenAaer HaCTOATENbHYH HEOGXOAUMOCTL B MCCNEAOBAHMMN CO-
OTHOLWIEHUIA MEXAY UMEOLMMUCA eCTECTBEHHbIMU BOAHLIMU pPeCYPCamin B
PasNUuHbIX 4acTAX 3eMnu M NoTReBHOCTAMM B HUX CO CTOPOHBLI Pa3NMYHBIX
oTpacnel XO3ANCTBA; B BbIABNEHUU UIMEHEHUIA. BHOCUMbLIX B BOAHbIN BanaHe
M PEXUM PEeYHOrO *CTOKA XO3AWCTBEHHON AeATENbHOCTLIO yenoBeKa npu pas-
NIMYHOM YPOBHE Pa3BUTUA NPOMbLIWNEHHOCTU U CENbCKOTo XO3ANCTBA, a TaK-
>Ke B MPOTHO3MPOBAHWUM BOAONOTPEGNEHUA M B CBA3U C 3TUM U3MEHEHUNA BOA-
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HbIX PeCcYpPCOB OTAeNbHbIX BacceMHoB, PaitOHOB, KOHTUHEHTOB U 3eMNnu B e
nom Ha o6ospuMoe Gyayluee.

B npepenax KpyMHbIX pedHbiX 8oA0CG0pOB M 06UIMPHBIX TEPPUTOPWIA, pac-
NONOXKEHHbIX B HaunBonee OCBOEHHLIX B XO3AMCTBEHHOM OTHOWIEHMY pakioHax
3emnu, Ha pevHoi cTOK 0BbIYHO BNUAET OQHOBPEMEHHO MHOXECTBO aHTPONO-
reHHbIX (JaKTOPOB, OKa3sbliBaOWKMX Pa3HOe BO3AEACTBUE HA XapaKTepUCTUKM
BOAHOrO PeXMMa, CyMMapHbIA rooBo# CTOK, KauecTBO BOA. Mo xapaxTepy
BAMAHKA Ha FTMAPONOrMYeCKUe NPOUEcchl (KONWYecTBeHHbIe XapaKTepucTUKN
PeXMMa M KawecTBO NPUPOAHLIX BOA) Bce hakTOPb! XO3AICTBEHHOM AeATeNb-
HOCTY MOXHO 06beAMHUTL B CNEAYIoWME FPYNNbI:

1) haxTopbl, OKa3bIBaOWME MNABHOE BAMAHME HA CTOK 3@ cyeT Henocpeac-
TBEHHbIX U3BATUI BOALI M3 BONOUCTOUHUKOB (pycnoBol ceTy, o3ep, BOAOXpa-
HUNWUL, NOA3EMHBbIX FOPU3OHTOB) , UCNONb30OBaHWEM 3TUX BOA v cBpocamMu ux
06bIYHO CHOB2 B PycnoBylo ceTb (Boa03abopk! Ha opouwleHue, NpOMbILLNEHHOS
M KOMMYyHanbHoe BoAonoTpebneHue, CeNbCKOXO3AWCTBEHHOE BOAOCHabKe-
Hue, nepebpocky cToKa) ;

2) cdakTopbi, 0KasbigaloLUKMe BNUAHWE HA FTMAPONOr¥UECKNIA PEXUM W BOA-
Hble Pecypchs 3a cyeT NpeobpazosaHuit HEMoOCPEACTBEHHO pycnosou cety {co-
3AaHMe BOAOXPaHUNULY ¥ NPYAOB, o6BanoBaHne U CNPAMNEHWe pycen, BblEMA
KV FPYHTA 13 Pycen PeK U T. N.) ;

3) daxTopbl, 3MeHAOWMeE YCNOBMA HOPMUPOBAHWA CTOKA U APYrHe KOM-
NOHEHTb! BOAHOro 6anaHca nyTem BO3AEACTBMA Ha NOBERPXHOCTb PEYHLIX BO-
pocbopos (arpoTexHuuyeckue MeponpuATUA, ocylleHue Bonor v 3aBonoueH-
HbIX 3emMenb, 8bipy6Ka U nocaaka neca, ypbaHusauua u 1. n.) ;

4) chakTopbi XO3ANCTBEHHO! AEATENLHOCTH, BO3AENCTBYIOWME HA CTOK,
BOAHbLIA 6anaHC U ruAPONOrMHECKKIA PEXKUM NOCREACTBOM U3MEHEHUI 06LLIMX
KNUMaTUYECKUX XapaKTepUCTUK B rnobanbHoM M peruoHanbHOM MacuiTas
f6ax B pesynbrare aHTPONOreHHbIX NpeoBpasoBaHMA ra3osBOro cocTasa U 3a.
rpAsHeHuA armocdiapbl, a TakXXe U3MEHEHUA XapaKTepucTWUK BnaroofopoTq
3@ cyeT AONONHUTENLHOrO UCNapeHua, oBycnoBNeHHOro NposegeHneM Kpyns
HOMAaCWITabHbIX BOAOXO03AWCTBEHHbIX MEROMNPUATUN,

PaccMaTpuBan aHTRONOr eHHble U3MEHEHUA XaPaKTePUCTUK CyMMAapHbIX pe-
cypcoB pewHoro crtoka (rofoBoro cToka pexk) B rnobansHom macwtabe, 8
npeaenax KOHTUHEHTOB 3eMNU U KPYNHbIX NPUPOAHO-3IKOHOMUYECKUX peruo-
HOB NPaKTUYECKU HEBO3MOXHO KONKWYECTBEHHO OLEHUTL PONb BCEX Mepevncs
neHHbIX Bblwe hakToOpO8 XO3AWCTBEHHOW AEATENLHOCTM, Aa U BPAA NYU B 3TOM
ecTb HeobxoaumocTb. BnonHe MOXHO NpeHebpeub, HA Haw B3rNAL, Y4E€TOM
BNUAHKA HaKTOPOB, AECTBYIOWMX Ha BodocBopax {(Tpetba rpynna). dtm da-
KTOPb! OCHOBHOE BNWAHME 0Ka3biBAOT Ha CTOK ManblX M cpeaHux sopocHos
POB, Npxuem vallle BCEro He Ha rof0BoI CTOK, 8 Ha ero BHYTPUroaosoe pace
npeaenedune, 3KCTpeManbHble XapakTepMCTUKKU CTOKa, Kauectso Boa. lpu
3TOM B8 3aBUCUMOCTU OT KOHKPETHbIX huaKKo-reorpaduiecKux ycnosui yxas
3aHHbIE aHTpONOreHHble GaxkTopbl 0BbIYHO BO3AENCTBYIOT HAa CTOK B Pa3HbIX
HanpasneHuAx, T. e. 8 oNpeAeneHHbiX YCNOBUAX MOryT cnocobeTeoBaThL Aaxe
YBENIUYEH IO FOAOBOro CTOKA ManbiX U CREAHUX PEK NYTeM YMEHbWEHUA CYM-
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MapHOTo ucnapeHuA B BaccedHax.

M3 aHTponoreHHbix akTopos, AEMCTBYIOLIMX B PYCNOBOA ceTu (BTOpan
rpynnal, NPUMeEHMTeNbHO K CTOKY GonbluMx 6acceliHOB M pPeruoHoB BMONHe
MOXXHO OTPaHUYUTLCA TONLKO OLEHKON PONW KPYMHbIX BOAOXPAHWUMW,; Oc-
TanbHble haKTOPb! UMEIOT Y3KONOKAaNbHbIA XapaKTep U MX BO3AeNCTBMe Ha Ko-
NUYECTBEHHbIE XaPaKTePUCTUKU BOAHbIX PeCYpcoB NpeHebpexxuTenbHo Mano,

Taxkum 06pasoM, ANA OUEHKN BNUAHUA XO3ANCTBEHHOW AEATENbHOCTU Ha
COCTOAHWE BOAHbLIX PeCYPCOB 3emnun Npexie scero HEOBXOAUMO Y4eCTb PONb
aHTponoredHbix AKTOPOB, CBA3@HHbLIX € HENoCPEeACTBEHHBLIMU U3BATUAMU:
BOAb! U3 BOAHLIX 06HLEKTOB U perynupoBaHuem CTOKA KPYMNHbIMUW BOAOXPaHu-
nuwamm. Itn caktopsi, 06ycnosnusaowne oAHOCTOPOHH €€ YMeHbLIeHne no-
BEPXHOCTHOTO M NOA3EMHOTO CTOKA, WMET NOBCEMECTHOe PacnpoCTPaHeHue,
Hanbonee MHTEHCUBHO PAa3BUBAIOTCA . CNOCOBHL! 0Ka3aTh ocobeHHo Bonbuloa
BNUAHKE HA COCTOAHWE BOAHBLIX PECYPCOB KPYMHbIX peruoHos. B csasu o
3TUM B HacToALUEN rNasBe OCHOBHOE BHUMaHUWe Byaer yAeneHo oleHKe AUHaA-
MUKW HeNnoCpPeACTBeHHbIX 3aTPAT NPECHbBIX BOA NO KOHTUHEHTaM U KpynHbiM
NPUPOAHO-3KOHOMUYECKUM PaOHaM 3eMNU Ha X03AWCTBEHHO-6bITOBbIE HYX-
Ab1 HaceneHWA, MPOMbIWNEHHOE U TENbCKOXO03AMCTBEHHOE MPOU3BOACTBO, d
TaK)Ke 3aTPaT, CBA3AHHbIX C COOPYXXEHUEM KPyMHbIX BOAOXPaHUnuuw,. Heko-
TOPblE aCNEKTbl BO3MOXHbIX U3MEHEHUN BOAHbIX PecyPCoB U BOAHOTO GaiaH-
ca, CBA3aHHble C BO3AEACTBMEM 4eNOBeKa Ha KNUMAT U HA XapaKTepucTuku
rnoGanbHOrO U KOHTUHEHTanbLHoro BnarooGopoTa, 6YAYT PacCMOTPEHbl B
rnase 6.

B nocneaHmne 20 net 8 pasHbIX CTPaHaX CAENAHO HEMANO NOMbITOK OUEHKW
COBPEMEHHOTO M NepcneKTUBHOTO BOAONOTRe6GneHUA B MUpPE Ha pasfiMuHble
X03ANCTBEHHbIE HYXXAbl. [MONyueHHble Pe3yNbTarbl, OCHOBaHHLIE HA Pa3Nny-
HbIX UCXOAHbIX AAHHbIX, METOAMUECKUX MPUHLMMEX U NPUHATLIX NPEANOCHIN-
KaX, TPYAHO CPaBHUMb!I MeXAY COBOM; Henerko oueHUTb UX HaAEXHOCTb U
AOCTOBEPHOCTb, OCOBEHHO B OTHOWEHUM MPOrHO308 HAa NepcnexkTusy. Tem He
MeHee Mbl NONbITanUCL 3TO CAENAaTb XOTA 6bi N0 pe3yibTaTaMm OYEHOK CyM-
MapHoro sBoaonoTpe6nedna anA 3eMnu B Lenom.

Ha puc. 20 npeacraBneHb! Pe3ynbTaTbl OLEHOK AMHAMUKU CYMMAPHOro 8O-
AONOTPEeBNEHNUA B MUPE MO RAHHBIM PasNUYHbIX MCCNeAoBaTenei, NONyYeHHbIg
3a nocneaHue 15 ner. CoBpemeHdHoe BoponoTpe6neHmne (Boao3abop) 8 Mupe
PasnuuHbie aBTOPRb! OLEeHUBAIOT B AManasoHe ot 3000 po 4500 KMa/FO.ll, aHa
KoHel, cTonetua — ot 5000 ao 10000~11000 km? /ron. EcTecTBeHHO, 4TO TOw=
HOCTb NMPUBEAEHHbIX 3HAYEHMIN Aaneko He oauHoKosa. Haubonee HanexHbIe
AeTanbHble AdMHble nosiyyeHbt 8 1974 r. 8 CCCP MocyaapcTBeHHbiM ruapono-
TUYecKUM UHCTUTYTOM (nonHoe u Ge3sosspaTtHoe BoaonoTpebneHne no scem
KOHTMHeHTam 3emin 1 no scem sogonorpebutenam ¢ 19001 no 2000r.) /45/ u
B 1980 r. Meonoruyeckoit cnyxGoii CUWA /124/ (nonHoe soponotpeGnenme no
BCEM BOAONOTREBMTENAM, KOHTUHEHTAM M BbIGOPOYHLIM CTPaHaMm Ha 1977r.) .
PacueTb! BbINONHEHb!, NO-BUAMMOMY, HE3ABUCHUMO W NPeACTABNAET UHTEPEC CO-
NoCTaBUTL WX MexAy coboil (Tabn. 13). AHanusupyn padHble Tabn. 13, oTme
TUM MpeXxxae BCEro, YTo NPaxTUYECKW NONHOCTBI0 COBMAAAIOT 3HAYEHNA CYM-
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Puec. 20. CymmapHoe BogonoTpebnenue 8 Mupe NO ABHHBIM Pa3fNMYHbIX 8BTOPOSB.

1 — DokcHaguc, 1967 r. /96/; 2 —~ . N. KanuxauH, 1968 r. /44/; 3 — M. W, NesoBmM,
1969—1974 rr. /54—56/; 4 - Xonu, 1971 r. /101/; 5~ [TW, 1974 r. /45/; 6 — ®ane-
KeHMapK W NuHa, 1974 r. /97/; 7 — . M. Kanuaud u H. A, EpmonuHa, 1975 r. /40/;
8 — leonoruyeckan cnyx6a CUWA, 1980 r. /124/; 9 — AmBpoaxu, 1980 r. /91/; 10 —
Pwua, 1982 r /117/,

MapHOT0 MUpPOBOTro BoaonoTpebneHnA (¢ TouHocTbio 5 %) U B 06LueM OYEHb
XOPOIIO COOTBETCTBYHOT Ryt APYry Boao3abopbi BoAb! 8 MUPe NO OTAENb-
HbIM noTpeBuTenam (paznvunsa 13—25 %) . Ha puc. 21 nokasaHa 3a8UCUMOCTb
(paHHble TTU n Teonoruueckon cnyx6bl CLIA) soponoTpe6nedua oTaens
HbIMU MoTPeBUTENAMM B 1LENIOM MO MUPY U CYMMAapPHbIX BOAONOTPeGNeHniA no
KOHTUHEHTaM; rpadmK NPOXOANT vepes 45° U KoPPenAUMA MEXAY AaHHbIMK
8 06LUemM AOCTaTOYHO BbICOKA.

3HaueHUA CYMMAapHOTro BOAONOTPEBNEHUA MO OTAENbHBIM KOHTUHEHTaM
TAaK)Ke HenNoXo COBNafaloT, 3a UCKNoveHnem Adpuku U KxHoW AMepUKH;
CYLECTBEHHbIE Paznuuna (10 2 pa3) MMeEKT MecTo NPU OLEHKE PO OTAENb:
HbIX NoTpebuTener ANA CTPaH U KOHTUHEHTOB. OTCyTCTBUE AaHHBLIX NO 63803~
BpaTHOMY BojonoTpe6neHuo, No 3aTParam Bo/bl HA AONONHUTENbHOE Uchape-
HUe C BOAOXPAaHUNMLY, NO aHANU3y AMHAMUKMU U TEHAEHIMA BoAONOTPe6GNEH A
B MUpe 3a Npolledllne NEePUOAb! U HA MepcnexkTusy B paboTe ruaponoros
CWA He nossonser, K coxaneHuio, caenatb 6onee NonHOe CPABHEHUE AaHHbIX
COBETCKUX N aMePUKaHCKUX TUAPONOro8.

MporHoasl MU 1974 1. B8 06iem HeNnoxo NOATBEPKAAOTCA (haKTu4ec-
KUMU AdHHLIMU MO BoAONOTPEGNeHU0 U PesynbTaramu o606LueHUid U ncene-
BOBAHWUA, BLINONHEHHbIX B MOCNEAYIOLUME TOAbL. TEM He MeHee PacCcuMTaHHbie
6onee 10 ner Haszaa, nx, 6e3ycnosHo, TPeByeTCA YTOYHUTL C UCMONL3IOBAHWEM
6onee NONHLIX AaHHbiX, MONYYEHHbIX B NOCNERHMWE TORbI, 0COBEHHO MO TaKUM
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Puc. 21. ConocTaenedue cyMmmMapHoro sogonotpeGneHua 8 Mmupe 38 1975—1977 rr. no
nporHosam MW 1974 r. u oueHkam reonormieckoi cnyx6er CLUA 1980 r. (aaHHbIE NO
CYMMEpHOMY BOAOMOTPEGREHUID NO KOHTMHEHTAM U NO OTABMbHLIM BOAONOTPEGUTEnNAM
ANA MUPA B UENOM) .

KOHTUHEHTaM, KaK Adpuka n KxHan AMepuxa, No KoTopbiM HageXHbIe Ma-
Tepuans! B Te roAbl NPAKTUYECKU NONHOCTLIO oTcyTeTBOBaNU. UMerotumecA B
HacTOALlee BPEMA feTanbHble NaHHbIE MO MHOrMM CTPaHaM WU KOHTUHEeHTaM
A3I0T BO3MOXHOCTb aHaNU3MPOBaTL COOTHOWEHUA MeXAY BoaonoTpebneHnem
M HaNWYHLIMU BOAHLIMU PECYPCAMU HE TONLKO B U eNoM N0 KOHTUHEHTaM, HO
¥ BHYTPW HUX MO OTAENbHLIM NPUPOAHO-3KOHOMUYECKKM 30HaM U B AUHAMM-
Ke BO BPEMEHU.

3HaueHMA 80AONOTPEONEHMA B8 TEX MAU UHBbIX KPYMHLIX pernoHax 3emnu
onpenenAioTCA TPeMA OCHOBHbIMU aKTOPaMu: ypPOBHEM XO3AWCTBEHHOr O
PasBUTUA, YUCNEHHOCTbIO HaceneHWA W dusmKo-reorpacmyeckumn (npexas
BCEro KNMMaTUYeCKUMMU) O0COBEHHOCTAMM TEePPUTOPUN.

Ana ananusa apemennéi& U NPOCTPAHCTBEHHOW M3MEHYMBOCTH BoAOMOTPE:
BfneHWA B MUPE 8 NPefeNnax KaKAOro KOHTUHEHTa Bbinn BblAeneHbl KpynHbie
NPUPOAHO-3KOHOMMUMECKHE DErvOHbI, XapaKTepusyiowmeca 6onee nnyu meHed
OAHOPOAHBIMU (HM3UKO-Treor PachMHECK UMK YCNOBUAMMN U YPOBHEM Pa3BUTHA
XO3AWCTBEHHON NeATeNnbHOCTU, BCEro TalUX PermMoHoB sbifeneHo 26 — ot 3
L0 8 BHYTPU KaXXA0ro KOHTUHEHTa.

[nA Kaporo pervoHa oueHeHbl NonHoe BogonoTpebneHne n 6e3so3spar-
Hble NOTEPU BOAb! HA HYXAbl rOPOACKOro U CeNbCKOro HaCeneHns, NPOMbILLH
NEHHOCTU (BKNIOYAA TenNo3HepreTUKy), OPOWEHNUA, @ TaKXKe NoTepu Boabt
Ha AOMOMHUTENLHOE UCMapeHue ¢ BOAOXPaHUNULL. Bce OUeHKW BbINONHEHbi
ANA Pas3nuyHbIX pacveTHbix yposHed ¢ 1900 no 2000 r. D10 naer BO3IMOXK:
HOCTb MCCNeAoBaTh AWHAMUKY BOAONOTPeSNEHWA B MUpe 8 NPOCTPAHCTBE M
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BO BPEMEHW B TeYEHMe TeKYLUEro cronetus ¢ HeGOoNLWOoN axcTpanonAunen 3a
npeaent: 2000r.

Ina onpepenedna soponoTpebnzHUA B Npeaenax NPUPOZHO-3KOHOMUYEC-
KUX PErnoHOB npexxae Bcero 66111 MCNonb3oBaHbl hak TUMECKUE MK Paccuu-
TaHHble RaHHble NO BOAONOTPEGNeHW0, KOTOPbIE B HACTOALLEE BPEMA ¢ pas-
NVYHOM CTenexbio ReTaNbHOCTY U HAABXKHOCTY UMETEA ANA MHOTUX CTPaH BCex
KoHTMHeHTOB. Hanbonee petanbHble M HapeXHble AaHHbie (CUHTeE3IUPO-
BaHHblE 33 I0BOMBHO ANUTENbHbIE NEPUORL! — HECKONLKO NEeCATKOB Ner) ony-
61MKOBaHb! B MEXAYHAPOAHbIX NYBNUKAUMAX UNKU OTAENbHLIMU aBTOPaMu
anAa cnepywwux crpad: CCCP, CLUA, npakTuyeckun ana Bcex crpad Esponst,
KaHaabl, Mekcuku, Ky6bl, Epasunuu, Apredtunbt, Yunu, Erunra, DAP, Ku-
tana, Anouun, Typuun, MoHronuu, ABcTpanuu; ANA BCEX 3TUX CTPAH UMEIOTCA
TaK)ke NPOTrHO3HblEe AaHHble Ha 1990—2000 rr.

Mpu oTcyTtcTBUM cBeAeHUid MO BOAONOTPEBNEHUIO ANA KaXXAOW KPYNHOWR
CTPaHbl MNWU ANA PEruoHa B LENOM PacuyeTbl NPOU3BOAWMNUCE C MOMOLLLIO KNC-
BEHHbIX METOA0B, UCMONb3YA B KayeCTse aHANoros AaHHble NO CTPaHaMm, Haxo-
AALUMMCA B CXOAHbIX U3UKO-Teor pacMuecK uX yCnoBUAX U 6NM3KKUX MO ypo-
B8HI0 U 0CODBHHOCTAM X03ANCTBEHHOT O Pa3BUTKUA.

Boponorpebnedne HaceneHwem onpeaenAnocb OTAENbHO ANA TOPOAOB W
CeNbCKUX HaceneHHb!X NYHKTOB, UCNOSNb3YA UMEILMECA ANA KaXKAO0N CTPaHb!
thakTUvecK e AaHHbIE NO AMHAMUKE U NPOTHO3Y 06Leld YNCIEHHOCTU TOPOAC-
KOTO U CeNbCKOTO HACENEHUA, a TaKXKe 3HAYEHUA yAenbHOro soaonorpetne
HUA Ha OAAHOT O XWUTENA, NONyYeHHbIEe NO cTPaHam-aHanoram. pu perpocnex-
TUBHBLIX U MNEPCNEKTUBHbIX OUEHKAX YYMThIBANUCL TEHAEHLUN B U3MEHEHUU
YAenbHOTo BOAOMNOTPeBNEeHNA TOPOACKUM W CENbCKUM HaceneHnem u 6e3sos-
BPaTHbLIX NOTEPb 80AbI B NPOUEHTAX OT NONHOTO BOAONOTPe6neHun.

OueHka BoaonoTpetneHnA Ha opoLieHne OCHOBAHA Ha CBEAEHUAX O NoLa-
AAX OPOWEHWA WU YAENbHOM BOAONOTPEONEHUM HA OpOWEHUE, MONY4ehHbIX
ANA MHOTUX CTPAH U OCPEAHEHHbIX ANA OTAENbHbIX pervoHos. OpouwleHne
ABNAETCA OCHOBHbIM NOTPeBUTenem Boab! Ha 3emne. [To3aToMy OT TOMHOCTH
y4yeTa opolaeMbiX MNOLaAed BO MHOTOM 3aBUCUT TOYHOCTb ONPeAeneHuA 8o-
Aonotpebnedna 8 mupe soobule M OCOBEHHO NO TaKUM KOHTUHEHTaM Kak
As3uAa, Adpuxa, iOxHan Amepuka, rae opoweHne Ha 70-90 % onpenenaer
cymmapHoe Boponorpe6nedue. OcHOBHbIE opollaemble NNOWEAM B Mupe
8BefleHb! B CTPOW HaymHasA co BTopow nonosuHbt XX 8. K Hayany XX 8. nno-
waab opouwleHuAa 8 mupe coctasnana 40 mnH. ra, 8 1975 r. no naHHbim GAQD,
220 mnH. ta, T. e. 32 75 ner oHa Bo3pocna 8 5,5 pasa. Moutn 60 % coBpemeH-
HbIX OpPOWAEMbIX MNOLIAAEA COCPEAOTOMEHO B MATU cTpaHax mupa: Kutae,
Wnuauun, CCCP, CIIA, MNakucraHe.

HapexxHaA oueHKa 33 MHOrONeTHUM NepUOoA AMHAMUKKU Nnowageid opoLue-
HUA 8 MUpe NPEeACTaBNAET HENPOCTYH 3a4awy; 0 MHOIMM CTPaHaM TaKue
AaHHble BOBCE OTCYTCTBYIOT, MO HEKOTOPLIM — BECbMa MPUBAMKEHHb! 1 pa3-
Hopeuusbl. [TpuBeaeHHbIE B PA3HbIX, YaCTO HEOMMUMNANBHLIX UCTOYHUKAX OHM
f.a10T Pe3y NbTaTbi Y4eTa 33 PasHbie TOAbI U MO HEOAMHAKOBOMY KPYry nokasa-
Tenevi. Bonee unn meHee AocroBepHaA MHOPMALMA No CTPaHaM mupa Ny 6nau-
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kyetcA ®AO, HaumHaa ¢ 1961—1964 rr,, ogHaxKo K 3TU RaHHble, NPEACTaBNA-
€Mble €XeroAHo OTAeNbHbIMU CTPaHaMK, AanexKo He BCerna AOCTaTOYHO Ha-
AexkHbl. [MocnegHee ocoBeHHO HarNALHO MOXKHO NPOAEMOHCTPUPROBATL Ha NPU-
mepe Kutaa, 3aHMMAaIOLErO OAHO U3 NEPBbIX MECT B MUPE MO MNOLUAAAM Opo-
weHuA. CornacHo scem nybnukaynam ®AO po 1981 r. nnowaae opowleHunn
8 Kutae ¢ 1963 no 1975 r. npuHumanace ot 77 po 85 MnH. ra, a 8 ny6nuKa-
umAx ¢ 1981 r. nnowaae opotweHna nokasaxa yxe or 41 mnd. ra 8 1970r. no
45 mnH. ra 8 1981 r., unu Ha 40—42 mnH. ra mexbie. EcTecTseHHO, uTO Ha
Takoe e 3HaueHne {noutn Ha 20 %) ymeHbluMNKUCh, No AaHHbIM PAQ, paccuu-
ThiBaeMble CyMmMapHbie Nnowaamn opoieHna 8 mupe. Mo-suanmomy, 8 Kurae
no 1981 r. npuHumanuce 8 pacver NNOWAAKM TaK Ha3bIBAEMOT O ,,MaccoBoro”’,
unu ,,HeBecHoro” opotleduna, sosHukine 8 50-e roas! 8 pesynbrare U3BecT-
Horo ,,Bonbtloro ckauka” u ucnonb3yiowme BoA03a60Pbl U3 MHOTOMUCIEH-
HbIX MenKux npyaos, 6acCeMHOB W APYTUX COOPYXKEHWH, SIPEAHA3HAYEHHbIX
ANA 3ajepxaHuA aoxaesoi soab!. Mocne 1981 r. cTanu yunTbiBaTLCA NNotua-
AW PerynAapHOTO OpPOWEHUA B COCTaBe MHXKeHEPHbIX OPOCUTENbHLIX CUCTEM,
KOTOpPbIX, eCTECTBEHHO, HAMHOIO MeHbLe.

OueHKe cyMMapHbIX NNoLw@nei opotleHUA B Mupe, UX AMHAMUKE U NpoT-
HO3Y Ha OTAANEHHYIO NnepcrexTusy yaensaerca 6onblloe BHUMaAHWUE UCCNeRoBa-
TENAMMU PazHbiX CTPaH; OCHOBHblE pe3yNbTarbl MO NNOLAAAM, ONy6NMKoBaH-
Hble 33 nocneaHue 30 neT, NpeAcTasneHbl Ha pUC. 22, AHaNU3 NPUBeAeHHbIX
AaHHbIX NOKAa3bIBaeT, YTO NMPU OueHKe haKTUYeCKoro COCTOAHUA opotlae-
MbIX Mnowagerd oMU B O6LLEM AOBONLHO HEMNOXO COOTBETCTBYIOT ARPYT APY-
ry; pasnuumA 8 ouedkax ¢ 1960 no 1980 r. (¥40—50 mnH. ra) npakTUuecKm
NONHOCTBIO MOXHO OTHECTU 3a CYeT PasHbix AdHHLIX no Kurtaw. Yo Kacaerca
NPOrHO308 Pa3BUTHA OPOLWEHUA B MUpPe Ha nepcnekTusy Ao 2000r., To, ecTe-
CTBEHHO, pe3ynbyaThl Pa3fiM¥HbLIX WUCCNeAOBaTene#i PaCcXoAATCA BECbMA 3Ha-
YMTENbHO.

Mpu pacyerax nNnowaned opolleHnA ANA KOHTUHEHTOB U NPUPOAHO-3KOHO-
MUYECKUX PErvoHOB MMpa Ha nepcrnextusy 1990—-2000 rr. aBTopoM MCNONDL-
30BaHbl UMEIOWMECA N0 MHOTUM CTPaHaM AONTOCPOYHbLIE MPOTHO3b! U NNaHbi
pa3suTMA opotleHuA. [lnA oueHKn HeOBXOAUMBIX 06HEMOB BOAbl HA HYXXAb!
OROLWEHWA YYMTBIBANOCH, YTO yAeNbHoe BoAonoTpebneHne UMET TEHAEGHLUMU IO
K YMEHbWEHNIO B CBA3U C MPUMEHABMBIMU MEPaMU MO COBEPLLEHCTBOBAHUIO
TEXHONOrMYEeCKUX NPOLLECCOB, TEXHUYECKUX CpelcTB M cnoco6oB Monusa, Ha-
NpasneHHblX Ha Bonee 3KOHOMHOE MCMONb30BaHUe BOAHbIX pecypcos. Boss-
paTHble BOAb! OT OPOWEHUA NPUHUMANUCh PABHBIMU AAA PA3NUYHBIX CTPaH K
PETMOHOB, B COOTBETCTBWU C MMewwmmMuca npopaborkamu, ot 20 po 50 %
8op03a6opa.

MpoMbtunedHoe soaonoTpeGneHne PaccuMTbiBAaNOCL UCXOAA M3 ANHAMMUKM
NRPOMbBIWNEHHOro NPOU3BOACTBA B Pa3NIUMHbIX PaloHax 3eMHOro wapa, (npn
3TOM B Ka4ecTBe aHanoros NPUHUMANUCL UMEIOLLMECA AdHHble MO AMHAMUKE
3TOro 8MAA BOAONOTPeBNEHUA B NepeuncneHHbIX Bbitle CTPaHax mupa), Kyaa
BXOAAT CTPaHb! C Pa3fIMUHLIM YPOBHEM 3KOHOMMUYECKOTO Pa3BUTUA, PAcnono-
XEHHbIE B CAMBbIX PasNuuHbIX husnko-reorpaduyeckux ycnosuax. Pacuerbt
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Puc. 22. [luHamunka opowaeMsix NNOWAALA B MUDE NO AaHHLIM P3MWMYHbLIX aB8TOPOA.
7 — panHbie FTW 1974 r., 2 — paHHbie ®AO (1979—1982 rr.), 3 — AaHHbIE ApYTrUX
aBTOPOB, ONY6NUKOBaHHbLIE B 1952--1983 rr.

.
BENUCb OTAENLHO ANA TENNO3HEPTETUKU U BCeX APYTUX OTPAcNell NPOMbIiL-
NeHHOCTH, UMEIOLUMX CYLUECTEEHHO PasNUYHLIE TEHACHLLUM U TEMMbi Pa3BUTUA U
6e38038paTHLIE NOTEPU, a 3aTEM ANA KAKAOTO PeruoHa cyMmupoBanuck. bes-
8038paTHoe 8oAonoTpebneHne 8 TeNNO3HePreTMKe NPUHUMANOCHL PagHbIM OT 1
no 4 %, a 8 apyrux npombiwnedHbix oTpacnax or 10 po 40 % 8 3asucMMoOCTH

OT YPOBHA PasBUTUA NPOMbILINEHHOCTU, HanuunA cucrem o6oPOTHOTO BOAO-
CHaD)KEeHUA M KNMMATUYECKUX YCNOBUI. YuUThIBanoch, YTo B NepcrneKruse

NPOMBILLNEHHOE NPOU3BOACTEO U COOTBETCTBEHHO BoAoNOTPe6neHne B Pa3su-
BaAOLUMXCA CTpaHax 6yAer pacTy 3HauuTenbHo 6Gonee ObICTPLIMU TEMNamu,
4yeM B pasBUTBIX.

LononHuTenbHble NOTepu Ha UCNapeHue ¢ BOAOXPaHUNULY GbiNK paccumTa-
Hb! ANA BCEX KPYNHEAWNX BOAOXPaHUNULL MUpa ¢ o6bemom Gonee 5 kM> no
Pa3HOCTU CPERHEro McnapeHWA ¢ BOAHOW NOBERPXHOCTM U ¢ CyWM; NPu 3TOM
yuutbiBancAd Ko3MLUUEHT, NOKa3blBAOWMA OTHOLIEHWe AONONHUTENbHOM
nnotwaamM 3epkana soaoxpaHunuiua K obwei ero nnowaan. O6wmi obvem
DOMONHUTENbHBLIX NOTEPhL HAa UCMNapPeHWe ANA KaXkaoro peruoHa BblyUCNAeTCA
NyTeM CYMMMPOBBHMA [aHHbIX MO KAXKAOMY KPYNHOMY BOAOXPAHMAMLLY
(6onee 5 kM) u yBenuueHuA nonyweHHoro pesynbtata Ha 20 %, BBUAY TOrO
yTo BoaoxpaHunuwa obvemom Bonee 5 KM BKMKOYAIOT B ce6A ApUMEPHO
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80 % cymmapHoro o6beMa 1 NAOLWAAN BOAHOW NOBEPXHOCTU BCEX BOAOXPaH u-
nuw mupa. Ha nepcneKTMBy NOTEPM Ha MCNapeHue C BOAOXPAHMNNLL KaXKA0ro
pPeruoHa paccyMTbIBAaNMCL NO TeHAEHLMU C Y4ETOM TEMMOB U NNAHOB COOPYIKe-
HWA KPYNHbIX BOROXPAaHUAMLL B Pa3MbIX CTPAHax v PanoHax, ux Gmanko-reo-
rpadmuecknx ocobeHHoCTe!.

Mpexxae yem nepeitTM K aHaAMay BOAONOTPEBNEHUA NO PEruoHaM M KOHTH-
HeHTaMm, MHTEPECHO PACCMOTPETh AMHAaMUKY BojonoTpebneHun B ABYX KPYynN-
Hedwux crpaHax mupa — B CIIA u CCCP, Ha pono Kotopbix NPpUXOAWTCA
foNbLUAA 4aCTh MWPOBOTO NPOMBIWEHHOrO NPOUIBOACTBA ¥ NO KOTOPbIM
umeroTcA Haubonee AetanbHble NPOPAaboTKM NO paccmaTpUBaeMoOMy BOMPOCY,
Tem Bonee, 4TO HamevarOWMecn TeHAeHuun 8 BogonoTpebnedun CILA w CCCP
XapaKTepHb! W ANIA MHOMMX APYIrMX Pa3BuTbiX CTpaH Mupa.

8 CWA pervanbHaa oueHka u ponrocpodHsie {Ha 2000—2020 rr.) nporHo-
3b! sofonorpebneHyA Ha PasNUuHble XO3ANCTBEHHbIE HYXKAb! sNepBbie Bbinu
BbinonHexbl 8 60-x roaax u onybnukosanbl B 1965 r. /53/, a satem s 1968 r.
C Y4eTOM NepBOi HalMOHaNbHOW OUEHKK BOAHLIX pecypcos /74/. OcHOBHble
BbIBOAbI 3TUX OLEHOK W NporHosos ¢ 1965 no 1973 r. onyBnuKoBaHL! U XO-
POLUO W3BECTHbI cneuuanucTam. B 4acTHOCTU, aHanu3 AMHaMKU KK Bojonorpes-
nexun 8 CIIA 33 1900—2000 rr. npuseaen 8 pa6ore MU 1974 r. /45/. [an-
Hble No 06lemMy u NpoMbIWNEHHOMY soaonoTtpebnexduio 8 CILIA 3a 3TOT nepu-
o4 npenacrtasneHbl Ha puc. 23 a. CornacHo nporHosam tex net, ¢ 1970 no
2000 r. npepnonaranock yBenuuyeHue roaosoro BOAONOTpeGNeHUA NpecHown
soabl 8 CHIA B 2—2,5 pasa, nnu no 850—1100 kM?, Npuuem ocHOBHOM Npu-

wmyeod
1000 a) —~
F o1 5)
800t 42 L
o3
600 [—
w00 /
3/
200} /’M KA.._:
-ty
"""f- 1 1 1 J|

- e = o O =0~
1900 1920 1940 1960 1950 2000 _1900 1920 1940 1960 1980 20002
Puc. 23. Aunamuka soaonorpebnedun B8 CWA (a) w 8 CCCP (6], paccuwutanuan u npo-
rHO3UPYEMaR B Pa3fiuuHbIe Foabl.

1 — pacuyerel u nporHo3el 1965—1970 rr., 2 — 710 xe 1977—-1981 rr., 3 ~ TO x¢
1983-1986 rr., cNAOWHLIE NUH UK — NOAHOE BOAONOTPeGNEH e, NYHKTUPHbLIE — NPOMbI-
wineHHoe soaonoTpebnede (BKNOY3A TennosHepreTuky).
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POCT NNaHUPOBANCA 3a cueT BogoobecneyeHUA NPOMbIWNEHHOCTU U TENNO3He-
pretuxu. Mocneaywowme roast 8 CIUA (nocne 1975 1.) xapaxTepusyioTca Ko-
PEHHBIMW U3MEHEHUAMM NOAXO0A2 K MCMONb30BAHNI0 BOAHbIX PECYPCoB, 60nb-
WMM BHUMaHMEM K BOMPOCaM 3KOHOMWMU BOAHbIX PECYPCOB, MOBTOPHOTO
MCNONb30BAaHWA BOA, WWUPOKOro NPUMEHEHUA CONEHOW MOPCKOW BOAbI, ne-
PEXOAOM OT 3KCTEHCMBHOTO K WHTEHCMBHOMY M KOMMNEKCHOMY MCMONb30-
BaHWIO BOAHbLIX Pecypcos. Bce 3to npueeno K HexoTopow crabunusaunu
ob6bema BogonoTpebneHUAa U ABUNOCH OCHOBaHMEM [ANA KOPEHHOTO nepe
cMOTpa NporHo3os sojaonoTpebneHuAa Ha Gyaywee. Mo nporHosam, cocras-
nexHbiMm 8 1975—1979 rr., npeanonaranock CyLECTBEHHOE YMeHbUWIEHNE CyM-
mapHoro soaonoTtpebnedna 8 CIIA yxe s 1980 r. u nanee no KoHua TexyLe
ro cronewma /73, 90/ {(puc. 23 a). Mpeanonaranocs,, B 4aCTHOCTH, YTO CYM:
mMapHoe roaosoe sogonortpetnedune 8 CIUA k 2000 r. ymeHbWUTCA No cpasHe
o ¢ 1970 r. npumepHo Ha 80—90 km® (15—20 %) . B 0CHOBHOM 3TO OMKHO
NPOU3ONTU 33 CHET YMEHbLIEHUA NoTpeGneHnA NPecCHOW BOAb! NPOMbILINEH:
HOCTbIO M TeNNO3HEePTreTMKON.

Hosble obHagexusaolme TeHAeHUUMM B AWHaMKMKe BoAONOTREGNeHUA B
CWA v nporHo3bi ero 06bEMOB Ha NEPCNEKTUBY A0 HACTOALUEro BPEMEHU WN-
POKO AUCKYTURYIOTCA B Mevatn, 0AHaKo, ony6aMKosaHHbe B8 camoe nocnen:
Hee BpemAa aKTUYeCKUe AaHHbIe Mo BoaonoTpeGned uio B cTpaHe He CToNb on-
TuMmucTUyHbl. B 1983 r. /110, 122/ Meonoruueckoi cny>x6oi CIIA sbinonHeH
AeTanbHbil aHanu3 TPeHAOB (haKTUUeCcKoro BoAONOTPeGNeHUA Ha pasnuuHble
XO3AWCTEEHHBLIE HY>K/bI MO BCEM LITATaM CTPaHbl 3a nepuofl 1950—1980 rr.;
no-sMAUMOMY, 3TO Haubonee HageXkHble U Camble MOCNeAH e AaHHbIe (haKTudec-
Koro y4eta soaonoTtpeéneduna s CIA (puc.23u 24, vabn. 14) . OHucaupetens-
CTBYIOT 0 ToMm, 410 ¢ 1950 no 1980 r. npoucxoamT pocT BoaonoTpebneHun 8
CTpaHe NoO BCEM BUAAM, BKNOYAA MPOMbILINEHHOCTL M TEMNO3MHepreTMKy, XoTA
WHTEHCMBHOCTL POCTa 3aMETHO yMeHbwmMnack nocne 1970r.

Taxum o6pasom, nporHosupyemoe 8 70-x rofax 3aMeTHoe CHUXKeHMe BOAO:
notpebneiun B CIA k 1980 r. He onpasaanocek, 3a 1970—198B0 rr. o6uwee 8o
ponorpe6neHue NPecHbiX 804 8 CTPaHe BLIpoCno Ha 15 %, a 6essosspaTHoe Ha
17 %. NpuHuman Bo sBHUMaHWe haKTUYECKUE AaHHbIe U TEHAEHL MM B BOAONOT-
pe6neHun 3a 1950—1980 rr. u BLINONHEHHbIE PAHEE NPOrHO3HbIE OUEHKU HE
2000 r. /73, 90, 110, 122/, yTouHeHHbI1 nporHo3 soaonoTpeénenma s CILA
AO KOHU3 CTONETUA MOXeT GbiTb 0XapaKTepusosaH laHHbIMK, NPeAcTasneH-
HbiMU Ha puc. 23 1 24 n g Tabn, 14,

AHanorunuHbie TeHAEHUUWU B AMHAMUKe BOAOMNOTPEGNEHUA M 8 NPOrHO3axX
ero o6bemMoB Ha nepcnexTusy umeroT mecto m 8 CCCP. Tak, 8 60—70 ropax
nporHosuposanock {cM. puc. 23 6) peskoe yBenuueHne soaonoTpedneHnA
BnnoTk 40 KoHua cronertna, ¢ 1970 no 2000 r. npumepHo 8 3 pasa, unu Ao
600—700 km3/ron /45, 54, 55/. OaHaKo B8 NOCneaHWe roabl NONTOCPOYHbIE
nporHossl soponoTpebnedna 8 CCCP cywiectseHHO nepecMoTpeHbt B CTOPO-
Hy Gonee 3KOHOMHOT0 MCMONL30BAHWUA BOAHbLIX PeCYPCOB, LWMPOKOrO BHeEN-
peHnA 060poTHOro BOAOCHAGKEHUA B NPOMBILINEHHOCTU W TENNO3HEPTeTUKE,
NPMMeEHEHWA NPOTPECCUBHbLIX cNoco6oB nonuea npu opoteHun (cMm. puc. 236
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1940 1960 1980  2000ec.
Puc. 24, [OuHamuka BogonotpebneHma B CLUA Ha xO3RACTBeHHbie Hyxabl 38 1900~
2000 rr.

1 — oBuwee BogonoTpebneHue, 2 — BOLONOTPeSNEHMUE NPECHBIX BOA, 3 — TENno3Hepre:
Tuka, 4 — opoweHue, 5 — obuiee 6e3Bo3spaTHOe BoaoNOTpeGneHue, 6 — noTpebneHme cos
neHbix Boa, 7 — NPOMbituneHHoCTL {Be3 TennoaHepreTuku), 8 — KOMMYHanbHOe XO3A W
€TBO, 9 — CENbCKOXO3ANCTBEHHOE BOAOCHABKEH e,
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n 1abn. 15). Mo coBpeMeNHbIM NPOFHO3HLIM OUEHKaM BogonoTpebneHue K
KOHLY CTONETWA ROMKHO BO3PacTU NoO cpasHenwo ¢ 1980r. 8 1,2~1,3 pasa u
MOXeT aocTUrHyTs 400—450 kM3 /rog.

Bonee 3HauTenbHbLIM NPUPOCT BoponoTpebneHun B8 HnMxanwme AeCATUNE-
tuAn 8 CCCP no cpasHenmo ¢ CHIA obvacHAETCA HecKonbKy¥MK aKTopamMu:
nnaHvpyembiM 6Gonee WHTEHCUBHBLIM Pa3BUTUEM OROLLIAEMOro 3emnefenyn
(8 CCCP nnaHupyeTcA K KOHUY CTONETWA y8EeNWYUTL NNOWAAN OROLUEHMA B
1,7 pasa, as ClIA — tonbko 8 1,1—1,2 pasa), NpOMbIWNEHHOTO NPOM3BOACT-
Ba U TENNO3HEPTETUKM, a TarKe Tem oBCToRTenbcTBoM, uTo 8 ClUA 3ameTHyto
ponk 8 BoaoobecneueHUn 3HEPreTUKK MrpaloT ConeHblie MOPCKMWe BOAbl, B
1980 r. npumepHo Tpetk 06LWeit NoTpe6HOCTY B BOAE ANA TENNOAHEPreTUKH
NOKPbLIBANOCh 32 CYET UCNONL30BAHMA COMEHbIX BOA, K KOHLy CTONETUA npea-
nonaraeTcA, YTo AONA KCNONL30BaHUA CONeHbIX BOA B Tenno3HepreTMKe coc
Tasut He meHee 60 %.

OuvHamuka sogonortpebneHMA NO KOHTUHEHTaM M perwoHaMm Mupa 3a
1900—-2000 rr. npeacrasneHa 8 Tabn. 16. CospemerHoe (Ha 1980 r.) obuwee
soponoTpebneHne 8 mupe cocrasnaer 3300 KMa/l'OI.]., 6e3Bo3BpaTHbLIE NOTE--
pn — 1950 km?/rop (59 % nonHoro soaonoTpebneHna) . K KoHuy cTonetus
cnepyet oXwuaaTb yBenuueHue obuiero soponoTpebnerun ao 5200 km*/ron
(npumepHo 8 1,6 pas), a 6e3ssosspaTHOro BojaonoOTPEBNEHWA — [0
2900 km?/roa {(npumepHo 8 1,5 pasza) . MpumepHo 60 % o6uwero soaonoTpe-
O6neHuna n oxono 70 % 6e3s03BpaTHbIX NOTeph BOAb: NPUXOAWTCA Ha Asuio,
rie pPacnonoXxeHa OCHOBHAA 4aCTb OPOLIABMbIX 3eMeNb MUpa.

BoponorpebneHne No pervoHam PasNUYaeTCA OYEHbL 3HAYUTENLHO: Hanpu-
mep Ha 1980 r., ot 670 km> 8 OxHoit Asuu 10 2,4—2,8 km> 8 LieHTpanbHoOIk
Adpuxe u 8 Oxeanmn. OBWMM ANA BCeX PErvoHOB ABNAETCA HEW3MEHHbIR
poct soaonoTpebneHUA B TEYEHUE BCEro TeKyLluero CTONeTUA, NpuYem Hau-
6onbwnin NpupocT BoaonoTtpebnedna wmen mecto 8 50—60-x ronax. Cneay-
eT oTMeTUTb, 410 ¢ 70—80-x ropos no 2000 r. 8 pane pa3BUTLIX CTPaH ceBep-
HoW u 3anaaHoi Esponwmi (lllseunn, Benuko6purtaHun, Huaepnanaw:), a Tax-
we 8 CIA obvem nonHoro BoaonoTpeBneHuA cTabUNU3IMpyeTCA U AaXe He
CKONbKO YMEHbLUMTCA K KOHUY ctonetun. bessosspaTHoe BoponoTpebneHune
yBenuuusaetcA 8o 8cex crpaHax, 8 CWA, wanpumep, ¢ 1980 no 2000 r. —
Ha 25 % (cm. Tabn. 14) . B uenom no seMHOMY wWwapy ysenuueHne NoNHOro 8O-
ponotpebnedna ¢ 1980 no 2000 r. o)kupaercA NO BCEM KOHTMHEHTAM, Ha-
umenbtiuee Ana CesepHoit Amepukn u Esponbi {cooTserctsenHo Ha 20 u
32 %) nHanbonbwee anA KxHon Amepukn n Acdpuin (Ha 95 u 70 %) .

Ha puc. 25 n 26 ana Kaxaoro NPMPOAHO-3KOHOMMUYECKOro PervoHa npu-
BeleH bl 3HaYeHUA BoAONOTPEBNEHNUA 33 OTAENbHbIE FOAbl NO CPABHEHUIO C ec-
TeCTBEHHbIMU BOAHLIMU pecypcamu. Tpuxoska Karkaoro pervoHa Ha puc. 25
COOTBETCTBYET YCNnosHoi Boaoo6ecnevenHocTn Ha 1980 r. (8 Thic. M° BOALI
Ha yenoBeKa 8 rofl) , NONYYeHHOW KaK OTHOWeEHUE o6bema eCTeCTBEHHbIX BOA-
HbIX Pecypcos pervoHa 3a BbiueToM 6e3BosspatHoro soponotpebneHun (Ha
yposedb 1980 r.) x wucneHHocTn npoxusaowero Hacenedusa. llTpuxoska
KaXZ0r 0 DernoHa Ha puc. 26 CooTBETCTBYET NPOLEHTY UCNONb3OBAH WA BOAHbIX
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Ta6nuya 16

ANHAMUKA BOAONOTPEBNEHUA NO KOHTUHEHTAM U NPUPOAHO-IKOHOMM

Ne
perwoHa CpeaHe- Ry
Ha KoHTUHEHT, per uoH roaoBon LP
puc. 25 CTOK, MM 1900 1940
n 26
Espona 310 37,6/17,6  71,0/29,8
1 CesepHan 480 0.6 1,4/0,2 2,8/0,3
2 LUeHTtpaneHan 380 0,7 12,8/2,7 21,5/4,2
3  KhxkHanp 320 1.4 16,0/11,0 27,1/18,4
4 Cesep EYC 330 0,7 0,3/0,2 0,8/0,2
5 0r EMC 150 1,8 6,9/3,5 18,8/6,7
CesepHan Amepuka 340 79,4/29,3 221/84,0
6 KaHapa n Anncka 390 0,8 2,6/0,5 8,8/1.6
7 CWA 220 1,6 54,0/20,0 191/68,2
8 LUeHTpannHan Amepuka 450 1,2 12,8/8,8 20,9/14,2
Adpuka 150 41,0/34,0 49,3/39,0
9 CesepHan 17 8,1 37.0/30.4 41,0/32,5
10 txHan 68 2,5 1,9/1,5 4,4/3,5
11 BocTouHanR 160 2,2 1,0/0,8 2,1/16
12 3anapHan 190 2,5 1,0/0,7 1,6/1,1
13 UeHtpanbHan (3kBaro- 470 0,8 0,1/0,05 0,3/0,12
puaneHan)
Aswn 330 414/323 682/524
14 Cesep KHP u MHP 160 2,2 53,4/42,0 97,0/72,7
15  WxHar 490 1,3 201/160 312/249
16 3anagHan 72 2,7 42,8/34,0 68,8/54,6
17 Wro-BocTouHan 1090 0,7 81,8/65,0 140/109
18 CpeaHra Aszwp n Kasaxcram 70 3.1 29,6/18,9 51,2/32,8
19  CwBupb n Oanbrnin Bocrox 230 0,9 0,7/0,4 4,3/1,0
20 3axkaskaspe 410 1,2 4,2/2,1 8,6/4,1
hxHan Amennka 660 15,1/11,3 27,7/20,6
21  CesepHan yacTb 1230 0,6 1,6/1,3 4,2/3,4
22 bBpasunwa 720 0,7 1,1/0,52 2,1/0,96
23 3anaagHan 740 1,3 8,8/6,9 14,9/11,7
24 UeHTtpanpHana 170 2,0 3,6/2,6 6,4/4,5
AacTtpanua n Oxeanuna 270 1.6/0,6 6,8/3.4
25 AscTtpanwa 39 4.0 1,6/0,6 6,6/3,2
26 OxeanuA 1560 0,6 0,0/0,0 0,2/0,17
Mup {oxkpyrnexHo) 589/416 1060/700

Mpumevanune Buucnutene — nonnoe sogonotpeBnenne, 8 3HaMeHaTene — 6e3
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YECKWUM PEMTMOHAM MUPA 3A 19002000 I'T., km® /ron,

loa
1950 1960 1970 1980 1990 2000
93,8/38,4 185/53,9 294/81,8 435/127 555/178 673/222
3,8/0,4 7.56/0,7 9,8/1,2 10,0/1,6 11,7/2,0 13,0/2,3
32,0/6,0 87,2/9,5 120/15,1 141/22,3 176/27,8 205/33,0
37,4/25,2 53,9/29,5 88,6/39,1 132/50,0 184/64,4 226/73,0
0,9/0,2 1,8/0,4 3,4/0,7 17,56/2,1 23,9/3,4 29,2/5,2
20,2/6,6 34,4/13,8 72,0/25,7 134/50,4 159/80,6 200/108
286/107 411/145 556/183 663/224 724/255 796/302
13,2/2,3 19,2/3,3 25,9/4,8 41,1/7.8 57,1/10,6 97,2/14,6
244/85,9 340/108 460/132 527/155 546/171 531/194
28,6/18,8 51,5/34,2 69,9/45,5 95,4/61,2 120/72,9 168/93
56,2/44,4  86,2/65,7 116/88,2 168/129 232/165 317/211
43,2/34,6  65,0/51,0 78,0/61,0 100/79,0 125/97,0 150/112
6,5/5,0 10,0/7,2 16,0/11,0 23,0/16,0 36,0/20,0 62,0/34,0
3,7/2,8 6,1/4,6 12,0/9,3 23,0/18,0 32,0/23,0 45,0/28,0
2,3/1,7 3,8/2,6 8,4/6,3 19,0/14,0 33,0/23,0 51,0/34,0
0,5/0,18 1,0/0,29 1,6/0,60 2,8/1,3 4,8/2,1 8,4/3.,4

860/654 12207932 1520/1120 1910/1380 2440/1660  3140/2020

141/103 241/178 316/225 395/270 527/314 677/360
367/293 429/341 524/412 668/518 857/638 1200/865
90,0/71,2 135/107 158/123 192/147 220/165 262/190
187/142 323/250 370/275 461/337 609/399 741/435
57,3/36,7 67,9/43,0 99,0/61,2 135/86,8 157/109 174/128
6,0/1,0 10,6/2,8 25,9/7,9 33,5/11,0 39,8/16,8 49,3/25,0
11,4/7.1 15,8/10,0 21,9/12,1 23,8/13,9 25,9/18,3 32,6/20,8
59,4/44,7 63,5/44,4 85,2/57,8 111/71,0 150/86,5 216/116
6,4/5,0 7,7/5.8 11.3/8,3 15,4/11,0 23,2/15,5 32,9/19,5
3,0/1,15 7,3/3,0 12,1/5,6 23,2/10,3 33,0/14,1 48,1/20,8
36,7/29,0  32,5/25,1 35,8/27.3 40,0/29,9 45,3/32,56 64,5/44,4
13,3/9,6 16,0/10.,5 26,0/16,6 32,6/19,7 48,1/24,4 70,3/31,3
10,3/5,1 17,4/9,0 23,3/11,9 29,4/14,6 37,6/17,4 46,8/22,0
9,7/4,7 16,5/8.4 21,9/11.1 27,0/13,1 34,3/15,6 42,3/19,7
0.6/0,4 0,9/0,6 1,35/0,8 2,4/1,5 3,3/1.8 4,5/2,3

1360/894  1990/1250 2590/1540 3320/1950 4130/2360 5190/2900

B803BPATHOE.
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(nonHoe BogonoTpebnenue Ha 1980 r., oTHeCEHHOE K CTECTBEHHbBIM BOAHbLIM
pecypcam peruoHa) .

Ha puc. 25 v 26 HarnAgHO BMAHA HepPaBHOMEPHOCTL B pacnipeaeneHuu Bo-
ponoTpe6neHUA U BOAOOBECNEYeHHOCTU MO TePPUTOPUN 3EMNU U UX HECOOTBET-
CTBUe C pacnpeaeneHnem ecTeCTBeHHbIX BOAHbIX PECYPCOB.

Ponbt oTaensHbix BUAOB XO3ANCTBEHHON AEATENLHOCTU B AMHAMUKe 06Le-
ro n He3so3spaTtHOro BogonoTpebneHUA B Mupe, a TakKe POCT OPOLLIAEMbIX
nnowaaei npusedeHbl B Tabn. 17, aHanorvuHbie AaHHble ANA KaXA0ro KOHTU-
HeHTa npuBedeHs! B pabote /87/.

Ha coepemetHom yposHe 69 % nonHoro n 89 % 6esso3spaTHOro BOAONOT-
peneHuA B MUpe NPUXOANTCA Ha CENbCKOe XO3ANCTBO. B nepcnekTuse oTHoCu-
TenbHOe 3HaueHWe BOAONOTPEGNEHUA B CenbCKOM XO3ANCTBe HECKOMbKO
YMEHbLLIMTCA B OCHOBHOM 3a CYeT yBennueHWA NPOMbILLNEHHOro BOAONOTpED-
nenna. B cymmapHsix 6e3B03BpatHbIX NOTERAX BOAbI B MUPE 3aMETHYIO PONb
urpaeT AONONHWTENbHOE UCMapeHUe C BOAOXPaHWIMWL, OHO npesbiliaeT Ge3-
BO3BpaTHOE BOAONOTPEBIEHE NPOMBILLINEHHOCTHIO M KOMMYHaNsHbIM XO3AN-
CTBOM BMecCTe B3ATbIMU, [10 YTOYHEHHBIM AaHHbIM, MOWaNb OPOLEHWUA B
mupe B 1980 r. coctaBnAna 217 MnH. ra, K KOHUY CTONETMA OXWaaeTcA yBe-
nuyenve ee go 350 MnH. ra.

Ha ocHOBe nonyueHHbiXx U ApUBEAEHHbLIX B Tabn. 16 AaHHbIX BbINOMHEHO
COMOCTaBNeHne COBREMEHHbIX U NepcrneKTUBHLIX 06beMoB BogonoTpebneHuA
Nno OTAenbHbIM pPeruoHaMm U KOHTUHEHTAM C BO3OBGHOBMAEMbLIMU pecypcamu
NOBEPXHOCTHLIX BOJA, BbiPaKeHHbIMU B BUAE CYMMApPHOro rOA0BOro CTOKa
pek. PesynbTaTsl Takoro conocraBneHnA npuseaeHbl B 7abn, 18. Kak cneay-
€T U3 3Tol Tabnuue!, ANA BCEro 3eMHOrO Wwapa Cy MmapHoe Bogonotpebnelue
Ha XO3ANCTBEHHbIE HY>XAabl HAa 1980 r. cocTasnano 7,5 % obuwero cToka pek;
npeanonaraeTcA, yto k 2000 r. 370 3HaueHune BospacTeT 40 11,6 %. Y kazaHHbie
3HaYeHWA COBPEMEHHOTO U gaxke nepcneKTUBHOro BoaonotpebneHuA oTHOCK-
TesfbHO CYMMApPHOTO CTOKa pek Mupa B obuiem Hesenukn. OgHako BoaHble pe-
CYpPChi B MUPE pacnpefeneHb) KpaitHe HepPaBHOMEPHO, YTO BUAHO YXe Npu cono-
CTaB neHn BoAONOTpeBneHnA U PeUHOro CTOKa B CpeaHem Mo KOHTUHeHTam, B
HacToAwee BpeMA B EBpone u A3suu o6bem BogonoTpebneHuna yxxe cocTasnaer
Sonee 13 %, a B Hepanekon nepcnekTuBe gocturHer 20—25 %. B 1o e Bpe-
MA, Hanpumep, B DxHoil AMmepuke ucnons3yetcA nuws 0,9 % pecypcoB pey-
HOro CToka U B NepcneKTUse A0 KOHUA CTONETUA ITO 3HaYeHUe BPAJ U npe-
BbicuT 1,8—2,0 %.

Ewe 6onbwan HepaBHOMEPHOCTH pacnpeaeneHuna CTokKa pek U BOAOMNOTRe-
6NEHUA UMEET MECTO BHYTPU OTAeNbHbIX KOHTUHEHTOB; BO MHOTUX KPYMHbIX
pervoHax Mupa yxe K HacTOALLeMY BpemeHU nonHoe soaonotpebnerue coc-
Tasnaetr 20—65 % rogosoro croka pek (CesepHan Adpuka, CpeaHasa Asua,
u KasaxctaH, 3anagHan u KxHan AsuA, 3akaska3be, CWA, xHan u Uext-
pansHaa Espona, or Esponeiickoit vactu CCCP), a B nepcnekTuee 40 KoHua
cronetma gocturvet 40—100 %, T. e. B HEKOTOPbIX peruoHaxX MUPa NpaKTHye-
CKMU MOMHOCTLIO By et NoTpeBNATLCA Beck peuHoil ctok (Tabn. 18) .

[nA KonvyecTBEHHOW OUeH KM U3MEH eHUN BOAHLIX PECY PCOB NOoA BAUAHWEM
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soponoTpebneHve, KOTOPOE HEMOCREACTBEHHO xapakTepusyeT obbsem gonon-
HUTENbHBLIX NOTePs BOAbI (B OCHOBHOM Ha UchapeHue) B TOM UAU UHOM peru-
oHe. Mo paHHbIM Tabn. 18, coBpemeHHoe Ge3Bo3aBpaTHOE BogonoTpebneHve B
cpegHeM ANA 3eMAU U ANA OTAENbHBLIX KOHTUHEHTOB OTHOCUTENLHO HEBENNKO
u vameHnercA ot 0,6 % (I0xHan Amepuia) ao 9,6 % {A3uA) cymmapHoro ro-
Aosoro ctoka pek; k 2000 r. oxkupaeTcA yBenuueHue 3TUX 3HaYEHUIA NpumMep-
Ho B 1,5 pa3a. OfHaKO ANA OTAENLHLIX PErMOHOB BHYTPU KOHTUHEHTOB U3Mme-
HYMBOCTL YKadaHHLIX 3HaYeHUd HamHoro Gonwwe u konebnerca ot 0,07 po
50 % anA coBpemenHoro nepvoaa u ot 0,18 go 75 % ana 2000r. (tabn. 18).

HepaBHOMEPHOCTL pacnpefeneHA BOAHLIX PECYPCOB NO TEPPUTOPUU 3em-
HOrO Wapa U UX HecorNacoBaHHOCTL C Pa3MetLieHneM HaceneHwA U IKOHOMMU:
K1 0COBEHHO BLIABAAIOTCA NPU CPaBHEHUU 3@ OAHU U Te Xe Nepuoabl yAenb:
HOM BOAOOGECNEUEHHOCTU OTAEMLHBLIX PErYOHOB Ha OAHOro XurtenA. Ha kax-
AbIA PacyeTHLI ypoBeHb yaencHan (Ha 0AHOTO xuTenA) BoRoOGeCMeYeHHOCTL
PervoHoB OMpeaenAnacs, NyTem AeneHWA CYMMapPHOro PEYHOro CTOKA permoHa
33 BblyeTOM O6bema 6e3BO3BPaTHOTrO BOAONOTREBNEHUA Ha 4UCNO XUTenei.
Nocnepxee onpeaeneHo no agaHHbiM PAO 1 umerowmmea nporHosam /87/, Ta-
Kum 0b6pasom, nog BoaoobecneyeHHOCTLI0 MOHUMAETCA OCTAaTOuHOe KOANYEecT-
BO BOAbl, KOTOpPOE MOCAe UCMNONL3OBaHWA MPUXOAUTCA HAa ORHOMO >KWTENRA;
T. e. ECNY BCe PecypChi NPECHON BOALI MONHOCTLIO HE3BO3BPATHO UCTIONL3YIOT-
CA Ha XO3ANCTBEHHLIE HYXALI, TO YAensHaA BogoobecrnedeHHOCTs Bnu3ka K
Hyno. NonyyeHHbie 3HaYEHVA yAenLHOW BoaoobecneyeHHOCTH (B ThIC. m3/ron
Ha 1 XuTenn) NpeacTaBneHbl ANA BCEX PErMOHOB U KOHTUHEHTOB 3emnu Ha
ypoeHu 1950, 1960, 1970, 1980 v 2000 rr. B Tabn. 19. [inA ananuza ux yao6-
HO CrpYNNMPOBATL NO CAEAYIOLIMM FrpagauvAam (B Teic. M>/roa Ha 1 uTenn) :
< 1 — ypesBLINARHO HU3KaA yaensHan sonoobecneveHHocTs; 1,1—2,0 — oueHs
Hu3kan; 2,1—5,0 — nuskan; 5,1—10,0 — cpeanan; 10,1—20,0 — Beiwe cpea:
Hein; 20,1-50 — Boicokan; 50 — oueHb BbiICOKER.

B 1950 r. (ra6n. 19) Ha 6onblweli 4acTV 3eMHOrO LWapa BogoobecreyeH-
HOCTL Bbina cpepHer unu Bbiwe v Tonsko B CesepHoit Adpuke, LieH TpansHoMn
u 10xHoit Espone, 8 Kurae v i0xHoi A3um BopooBecrnedeHHoCTh Bbina HU3-
Kot (ot 2,1 40 5,0 Teic. m3/ros Ha 1 kuTenA) ; HU B ORHOM PErvOHE MUPa HE
66110 OYEHL HU3KOI MW YPE3BbIYAMHO HU3KOM BoAOOBECNEYEHHOCTH.

B 19BO r. Bogoob6ecneyeHHOCT PE3KO YMEHBLIMAACHK BO MHOMUX PernoHax
MuUpa, oHa crana YpeasbivaiHo Hu3KoW B CesepHoit AdpuKe, oueHb HUZKOW —
8 Ceseprom Kurtae u Mouronun, B CpeaHent Asum, Azum u Kasaxcraue, Hu3-
KO — elle B WeECTU pervoxax mupa (raén. 19).

K koHUy cTonerva u3 26 BblAENEHHLIX PEFrVOHOB MUPE YPE3BbIYaAHO HU3-
Kan BoaoobecneyeHHOCTL OXxupaetcA B AByx (CeBepHan Adpuika, CpenHan
AsunA u Kazaxcrtan), oueHb Huakan — B Tpex (Cesepubit Kutat u Monronua,
i0xuHan u 3anagHan AaunA) , Huakan — B cemu (LleHTpanuHan v I0xHan Espos
na, 1or ETC, I0ro-BocrouHan Asua, 3anapHan, BoctoyHan v i0xHan Adpuka) ,
B r0 e BpemA BO BCE PACCMOTREHHLIE MEPUOALI UMEET MECTO BLICOKAA MNY
OuYeHb BbICOKAR BopooGecnedeHHocTs B CesepHoit EBpone, Ha cesepe EBpo-
neickoit vactn CCCP, B8 Kanape u Anacke, noutu so Beew 0xHOA Amepuke,
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Tabnuya 19

AWHAMUKA BOAOOBECNEYEHHOCTU PAROHOB MUPA,

Toic. Mm® /ron HA 1 XUTENA

o
N Foa
peruoHa KoHTuuenT, Mnowaas,
Haz per o MIH. Km?
puc. 25 1950 1960 1970 1980 2000
" 26
Espona 10,28 59 54 4,9 4,6 4,1
1 CesepHan 1,32 39,2 36,5 33,9 32,7 30,9
2  LUenTtpaneHan 1,86 3,0 2,8 2,6 2,4 2,3
3 lOxuan 1,76 3,8 3,5 3.1 2,8 2,5
4 Cesep ETC 1,82 33,8 29,2 26,3 241 209
5 rETC 3,52 4,4 4,0 3,6 3,2 2,4
Cesepran AMepuka 24,16 37,2 30,2 25,2 21,3 175
6 Kanaaa w AnAcka 13,67 384 294 246 219 189
7 CWA 7,83 10,6 8,8 7.6 6,8 5,6
8 Ue+ TpanbHan 2,67 22,7 17,2 12,5 9,4 7.1
Adpuka 30,1 20,6 16,5 12,7 9,4 5,1
9 CesepHan 8,78 2,3 1,6 1,1 0,69 0,21
10 0>k Han 5,11 12,2 10,3 7.6 5,7 3,0
11 BoctouHan 5,17 15,0 12,0 9,2 6,9 3,7
12  3anmagHan 6,96 20,5 16,2 12,4 9,2 4,9
13 UexTtpaneHan 4,08 92,7 79,5 59,1 46,0 25,4
Azun 44,56 9,6 7.9 6,1 5,1 3,3
14 CesepHbiit Kutan 9,14 3,8 3,0 2,3 1,9 1,2
v Mouronua
15  Oxnan 4,49 4,1 3,4 2,5 2,1 B
16  3anagwan 6,82 6,3 4,2 3.3 2,3 1,3
17 l0r o-Bocrouman 7,17 13,2 11,1 8,6 7.1 4,9
18  CpeaHAn Asur 2,43 7.5 5,5 3,3 2,0 0,7
u Kazaxctau
19 Cubupb 14,32 124 112 102 96,2 85,3
v QaneHui Boctox
20  3akasxa3be 0,19 8,8 6,9 54 4,5 3,0
0 Han Amepuxa 17,85 105 80,2 61,7 48,8 283
21 CesepHan 2,55 179 128 94,8 729 374
22 Bpa3unwr 8,51 115 86 64,5 50,3 322
23 3anag+an 2,33 97,9 771 58,6 458 25,7
24 LewTtpaneHan 4,46 34 27.8 23,9 20,56 104
AscTpanun 8,95 112 91,3 74,6 64 50
n OkeaHun
25  AscTpanur 7,62 35,7 28,4 23,0 19,8 15,0
26 OxeaMuA 1,34 161 132 108 924 73,5
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AEATENLHOCTU YenoBseka 0CobeHHO BaXHO 3HATL He NonHoe, a 6e3Bo3BpaTHOE
8 LeurpancHoit Adpuxe, B Cubupu n [ancHem Boctoke, B OxeaHun. MNpn
3TOM BaXXHO OTMETUTBL, YTO AWHAMUKA BOAOOOECNEeYeHHOCTH TaKOBa, YTO UHY
TEHCUBHOCTb €€ YMeHbLWEeHUA 0cOBeHHO 3HayMTenbHa B PailOHax C Manon BO,
NO06ECMNeYeHHOCTLIO, T. e. TAe ecTh RedmunT BOAHLIX pecypcoB. Hanpumep, 8,
HaumeHee BopoobecneyeHHbix perwoHax (B8 CpeaHeit Asum u Kasaxcraue, a
takxe B CesepHont Adpuke) 3a 1950—2000 rr. BogoobecnedeHHOCTb YMeH b
wurcA B 11 pa3, a B Haubonee BogoobecneveHHbix {Cubups u JansHuit Boc-
Tok, CeBepHan EBpona, KaHaga v Anacka, LledtpansHan Adpuka) 3a ToT xe
nepuod Toneko B 1,5—5 pas. Takum obpasom, meloulan mecto Ha 3emne
oyYeHb BonblianA ectecTBeHHaR HEPaBHOMEPHOCTe B pacnpepeneHuu Bogoobec-
MeYeHHOCTU CO BPEMEHEM 33 CHeT XO3ANCTBEHHOW AeATeNbHOCTU YenoBeKa
YBENUUUBAR SR »C2 Bonblue, npuyem BecsMa BuICTPbIMU Temnamu, B ceasu ¢
3TUM aKTyaneHOCTs Npobnemsl TeppuTOpPUankHOro nepepacnpegeneHvuA BOA-
HbiX pecypcoB B rnobanbHOM macwitabe co BpemeHem 3HauMTeNLHO BO3pacTer,
B 3aknioueHue, cneayer OTMETUTL, Y4TO NPUBEAEHHbIE Bbille 3HAYEHVA BOA~
HbIX pecypcoB U 06bembl BORONOTPebNeHNA paccunTaHbl Ha NepcNEeKTUBY UC-
XOAA U3 NPeAnOfOKeHWA CTaUMOHAPHOCTU KnMmaTuieckux konebaHwii u xa«
PaKTepHbl ANA CPERHUX KAUMATUYECKUX YCAOBUWM KaXXAOrO PeruvoHa, T. e.
MPUHUMANOCL, YTO BO3MOXHbie B nepcnektuse Ao 2000 r. aHTRONOreHHbig
U3MeHEHUA Knumarta B rnobansHom macwitabe 6yRYyT HE3HAYUTENBHLIMU.
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fnasa 6

KNUMAT U BOAHbBIE PECYPCbI

PeuHoli CTOK unu Bo3oBHOBNAEMBIE BOAHbIE pecypcbl, obecrnieunsaowme
OCHOBHbie NoTpebHOCTY yenoBeka B NPecHOI BoAe, Kak W3BECTHO, B OYeHb
3HAYUTENLHOWU CTeMeH U3IMEHAIOTCA Mo TePPUTOPUU U BO BPEMEHU B 3aBUCU-
MOCTU B NepBYIO ouepefb OT MPOCTPAHCTBEHHON U BREMEHHON U3MEHYUBOCTH
KAUMAaTUYECKUX XapaKtepucTuk. 31o oBycnoenueaer TeCHyl B3awMOCBAJbL
npobnem obecneueHUAa yenoBedecTBa MpecHOW BoAow ¢ npobnemamu ecrecr-
BEHHbIX ¥ AHTPOMOreHHbIX U3MEHEeHUW KnNUmarta; npuyYem 3ta B3aUMOCBA3bL
vMeeT CBOU 0COBEeHHOCTU B eCTECTBEHHbIX YCAOBUAX U B MNEPUOA UHTEHCUBHO-
ro BO3AENCTBUA YenoBeKa Ha TUAPONOrUYECKUNA uuKn,

Npobnema B3aMMOAEHCTBUA KNMMaTa U BOAHLIX pecypcos npuobperaer
ocoByl OCTPOTY, HayYHYIO U NPaKTUYECKYH 3HEYUMOCTL B NOCNERHUE FOAbI,
KOrfia y)xe Ha 6Avxkaiwyo NepcneKTUBY KNUMATONOru NPOrHO3UPYIOT Takue
aHTPOMOreHHbie U3MeHeHUA FNOGanbHOro KNMMara, Kakux No CBOUM maclira-
6am He 3HanNo Npolwnoe Haweit 3emMnu Ha NPOTAXKEHUN MHOMUX TbICAYENETUNA.

B HacToAuwel rnaBe, MOAroTOBAEHHO!W rnaBHbim 06pasom No pedynbraram
nocneauux wccnegosaHuin U, paccmarpuBaercA (B ocHOBHOM B rnobane-
HOM acnexkTe) B3aUMOREACTBUE KNUMATUHECKUX XaPaKTePUCTUK U BORHbIX
pPecypcoB B eCTECTBEHHLIX YCAOBUAX U MPU MHTEHCUBHOM XO3RUCTBEHHOM UC-
MonL30BaHwWW BOA; NPUBOAATCA TaK)Ke COBPEMEHHbie NpeacTaBneHun o6 aH-
TROMOreHHbIX U3MEHEHUAX TNobanbHOro KNUMara ¥ aHanU3nPYITCA BO3MOXK-
HOCTW UX BO3AEHCTBUA HA BOAHbIE pecypckl Byayuiero.

6.1. Knumatunyeck e M rugponoruyeck e XapaKk TepucTmKu
NPy eCTeCTBEHHOM MAPONOr U4eCKOM LUK fe

Bonee 100 ner Ha3zan M3BECTHBIA PYCCKWA KAMMaTOfior M reorpad
A. W, BoeiikoB B cBoeit kHure ,, KnumaTtei aemHOro wapa’’ Bnepesie BbicKa3san
v obocHOBan HbiHe CTaBlee XPeCTOMATUIAHLIM MOMOXKEHWE O TOM, YTO PEKU u
03epa, BCe NpeCHbie NPUPOAHLIE BOALI ABMAKTCA NPOAY KTaMU KNUMaTa.

MNpeacraBneHve o rnaBeHCTBylOuWle ponw Knumata (HapAdy ¢ nanpawad-
TOM, KOTOPbIA TaKiKe B 3HaYMTeNbLHON Mepe onpefAenneTcA Knumartom) B do-
PMUPOBaHUM MOBEPXHOCTHLIX U MOA3EMHLIX BOAHLIX PECYPCOB COCTaBNAET
NPOYHLIA TeopeTUYeCKUid (yHAAMEHT, HA KOTOPOM BbLIPOCAA M PasBUBanNach
COBpEeMEeHHaA MAPONOrUyecKan HaykKa.

TecHoe B3aMMOAEACTBME KNMMATUYECKUX M FURPOMAOr UYeCKUX XapaKTepuc-
™K 0bycnoBuno cospaHue B page ctpad {Hanpumep, B CCCP noytu 50 ner
Hasag) eauHbIX rUAPOMETEOPONOrUYECKUX CAYXKD, MO3BOAAIOWIMX B paMmKax
OAHOTO BEAOMCTBA MO B3aMMHO COMlaCOBaHHLIM NPOrPaMMam OCYLUECTBAATL
HabnioaeHNA 33 Pa3NUYHBLIMU INEMEHTAMU FUAPONOrUYECKOro UMKAa, RNA
V3YyYeHVA ero AUHAMUKM B PA3NUYHLIX NPOCTRPAHCTBEHHBLIX U BPEMEHHbLIX Mac-
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wrabax, ana Gonee MONHOro W KayecTBEHHOro obecneuelt¥A HAaROAHOro Xo-
3AINCTBa TMAPOMETECPONOruyeckoi Hdopmaumelt. Y xoTA, Kak U3BECTHO, O
cUX MOP AaneKko He BCeEMU CrielUanucTamu NpPU3HaeTcA uenecoobpasHoCcTb Ta-
Koro obbeauHenus, kak nokasbiBaer onbit CCCP, dyHKkyMoHMPOBaHME B Te-
YyeHUe MHOTUX AECATUNETUIA eAUHBLIX rMAPOMETEOPONoruYecknx CeTel, corna-
COBaHHbLIX MO TEPPUTORUU, COCTAaBY M MO CPOKaM HabnoaeHuit MeTecponoru-
YECKUX U FUAPOMNOrUYeCKUX AaHHbLIX, MO3BONAET Haubonee 0BOCHOBAHHO Mo-
RONTU K OUEHKe BORHBLIX PECYRPCOB B Pa3NU4HbIX YCNOBUAX U K peLleHuro oc-
Tpeiweit coBpemeHHOM npobnembl obecneyeH A YenoBeyecTBa NPECHOR BOAOI.

TecHaA B3aMMOCBA3b MEXARY KAUMAaTUYECKUMU U FUAPONOrUYECKUMU Xa-
paKTepUCTUKaMM oKasanack 0COBeHHO NOoMe3HOoM ANA KONUYECTBEHHOW OLEeH-
KW BORHbIX PECYPCOB B HauyanbHbI Nepuoa pasBUTUA rUAPONOruK B yCROBU-
AX KPaiHe! HenOCTaTOYHOCTU MMAPONOrUYECKUX HabNIoAEHNA U 3HAYUTENLHO
Bonee NONHOIW METEORONOrU4ECKON U3YYEHHOCTU TepPUTORUIAL, B TOT Nepuos
HeobxoAanMble XapaKTEPUCTUKKU PEYHOro CTOKA OOLIYHO PacCYUTLIBANUCHL Mo
METEcpOoNOrMdecKUM BaHHbIM. MpK 3TOM B KayectBe MeTOAUYECKON OCHOBbLI
1CMonb30BanockL YpaBHeHWe BogHoro HanaHca bacceitHa 3a MHOroneTHUIA Nepu-
oa (1) conpeaeneHvem ucnapeHun c cytum no opmynam P, WWpeirbepa (2) u
(3), 3. M. Onbaexona u M. W. Byasiko (4) —(8).

B coBpemeHHbIX YCNOBUAX, KOTFaa B MUPeE CYLLeCTBYeT AOCTAaTOYHO FyCTan
ceTb rMAPOMETPUYECKUX HAOMOREHUA Ha ManbiX U BONLLUMX peKax, HaCYUTbI-
BalOLWaA BECATKU TLICAY CTBOPOB, CTECTBEHHO, Bonee HageXkHO KONUYECTBEH-
HaA OUEHKA BOAHLIX PECYPCOB TeX UMM WHbLIX PErMOHOB MNPON3BOAVTCA HENO-
CPeACTBEHHO MO RaHHbLIM HabnmoaeHWd 3a CTOKOM C MCNOML3OBaHUEM METO-
[OB OCPEAHEHUA AU FMAPONOrUYECKOro KapTUPOBaHUA. VIMEHHO Takum 06-
pasom Bbinu oueHeHbl BOAHbIE PECYPCbI OTAENbHLIX PerMOHOB BCEX KOHTUHE-
HTOB U 3eMnu B UeNoM B MOHOrpacmu COBEeTCKUX y4eHbiX ,,MUpOBOI BOA-
Hbif BanaHc v BoaHbIe pecypckl 3emnu’’, onybnukosannoli B 1974 r. /60/ oaHo:
BRPEMEHHO C YNOMAHYTOW Bbitue MoHOr padmeli BaymraptHepa v Peitxena /92/.

EcrecreeHHbie BOAHbIE pecypchbl B BUAE CPEAHErOAOBOro 3a MHOIONETHUA
NepUoR CYMMAaPHOro CNOA PEeYHOro CTOKa, ONpefeneHHble ANA KaKAOro Npu-
POAHO-3KOHOMUYECKOro PErnoHa 3emnu MNo JaHHbiM, NPUBEAEHHLIM B pa-
6oTe /60/, npeacraenens B Tabn. 16 (cm. rnasy 5) . AHanu3a faHHbIX NOKa3an,
YTO OHM OYeHb XOPOLUO OTPAXA@lT OCHOBHbIE KAUMATUYECKUe NapameTpsl pe-
FUOHOB U VIMEIOT BrOMHE HAZEKHYIO 3aBMCUMOCTb OT NoKasaTenn UHAeKCa cy-
xoctu B Buge Ro/{LP) (puc. 27). Mocnearuit Buin onpencned ANA Kaxaoro
pervioHa npubnmkeHHo ¢ ucnons3oBaHWem HanbBonee ReTanbHbLIX MUPOBLIX
KapT papvauuoHHoro banaHca u ocagkos /14, 60/. MpaHuubl NPUPOAHO-3KO-
HOMMYECKUX PEruoHOB NMoKasaHbl Ha puc. 25 1 26, 3HayeHnA MHAEKCa CyXOCTH
ANA KaXAOro U3 HUX NpuseeHs) B Tabn. 16.

B cooTtBeTCTBUM C AaHHLIMU pyc. 27 ecTECTBEHHBIE BOAHbIE PECYRCLI N06o-
ro pervoHa B OCHOBHOM OMPeAenAITCA KAUMAaTUYeCKUMU haKTopamu; Hau-
6onbwemMy MHAEKCY CyXOCTU COOTBETCTBYET HaVMeHbluee 3HAYEHUE BORHbIX
PecypcoB pervoHa, u HaobopoT, Npuuem xapakTep 3asucumoctu (puc. 27) B
MONHOI Mepe OTBeYaeT ypaBHeHuio (7).
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Puec. 27. 3aBUCUMOCTL CPeaHEro MHOrONETHEr O PEYHOr0 CTOKA NP UPOAHO-3KOHOMU4YeC-
KUWX per MOHOB Mupa OT UNAEKCA CYXOCTH.

OTMeTUM, YTO KNUMAT, U B YaCTHOCTU MHAEKC CYXOCTH, onpeaenAer He
Tonbko obuiee KONUUECTBO BOAHBLIX PECYPCOB, HO U, 4TO HE MEHee BAXHO, UX
W3MEHUYUBOCTL BO BpemeHu v npocTpaHcTee. Kak npasuno, yem 6onbue oﬁu&eg
3HaueHVe BOAHLIX PECYPCOB PErvoHa, TeM MEHblle ee BPeMEHHaA U3MEHUYU-
BoCTh (OT ropa K rogy v BHYTpU ropa) . 3HaueHMA BOAHBLIX PECYPCOB, COOTBE
TCTBYHOWME HaMBONBLIMM UHAEKCAM CYXOCTH, 0BLIYHO UMEDT OYeHb Bonbllytg
W3MEHYMBOCTL OT rOAd@ K FOAY M NO Ce30HaM roAa U KpaiiHe HepaBHOMeEPHA
pacnpeseneHsl MO TeppUTOPUM,

He Toneko meTteoponoruueckue RaHHbIE LUIMPOKO UCTIONL3YIOTCA ANA Pellel
HVA FMAPONOrVMYECKUX 3afay. PaseBuTue ruaponoruun, 6e3ycnoBHO, TaKXe BQ
MHOrom criocobcreoBano yrny6nedunio meTeoponorudeckux 3HaHuin, ocobeH-
HO NO TaKwm ee 3nemMeHTaMm, Kak aTtmocdepHeie 0CagKH, UCMapeHUe, BNaro,
obopor B armoccepe u ap. Xopoiuo uaBecTeH 60nbLLIOIA BKNag rMaponoruyecs
KUX [aHHbIX B KOPPEKTUPOBKY uUaMepeHHbIX atMocthepHeix ocagkos. Kak
yXe yKa3biBanoch Bbille, MPU HANWIMKU AETANLHOW rMARONOrMueckon uHdop:
Mauwu 1 AaHHBLIX MO OcafkKam CTPOATCA Haubonee HapeXHble KAPThl MHOIO1
NeTHUX 3HAYEHWI CyMMapHOro uchapeHuA C cywu. B Hemanoit creneHv rugq
ponorvyeckue BaHHbIE UCNONBL3YIOTCA ANA AETanuaauun moaenei rnobansHo+
ro KAUMATa, a u3yveHwe MHOFONETHUX KonebaHwil BORHOrO peXuma pex u
o3ep cnocoberByeT peweHunio CoBpeMeHHbIX Npobnem, CBA3aHHLIX C aHTPONO+
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reHHbIM U3MeHEeHNEM Knumara.

CoBpemeHHbie 3anpockl NPaKTUKW, CBA3aHHLIE C HEODXOAUMOCTLIO coBep-
WeHCTBOBAHWVA U NOBbILLIEHUA HAASKHOCTU FUAPONOrMYECKUX PACUETOB U INO-
rHO30B, €CTECTBEHHO, He MOTyT BbITb YROBNETBOPEHL! UCNONL30BaHUEM BOA-
Horo 6anaHca 3eMHOI NOBEPXHOCTU B YRPOLWIEHHOM UHTErpansHoi dopme, a
uMeHHO B BuAe ypasHedvid (1) vnu (7). [lna 6onee pgetanbHoro u rnybokoro
M3YUEHUR MMAPONOrUYECKOro UMKnAa C UCMOML30BaHMEM MaTeMaTUYECKUX MO-
Reneid Bce npouecchi 0BbIYHO paccCMaTPUBAOTCA B AMHAMUKE ANA BCEX YETbi-
pex B3aMMHOCBA3AHHbIX 30H: ANA aTMOCHEPHOro 3BeHa, ANA NOBEPXHOCTHOM
30HbI, 30HbI a3PaUUMU W 30HbLI HacbieHUA. Takoil NOAXOA NO3BOMAET yCnewl-
HO pellaTh Pa3NUYHOro POAA MMAPONOrUYeCcKUe 3afaum C UCMONL30BaHNEM Me-
TeOpOoNoruyeckoil H dopmauum.

Bonbloi- NpaKTUYeCKUIA U Hay4YHBIX MHTEREC NPeACTaBnAer, Hanpumep,
WMPOKOE UCMoNb30BaHue aspoNornieCKNX AaHHLIX ANA PEWEeHVA rMApPonorn-
YeCKVX 3afay, CBA3aHHbLIX C oOrpefeneHMeM BOAHOro 6GanaHca KpPyrHbIX
pervuoHoB.

AnA armocdepHoOro 3BeHa rMAPONOrUYECKOro UMKNA ypaBHEHWe BOAHOrO
H6anaHca pervoHa moxer bbiTh NPEACTaBNEHO B BUAe

VF-AW= (P—E), (12)

rie  F — AVBEpreHUWA noTokKa BOAAHOrO Napa B aTMocdepe; AW — uame-
HeHve BnarocogepxaHwA armocdeps.

Takum obpa3om, OCpeaHEeHHOEe HaA PacCMaTPUBaeMO TeppUTOPUE 3Have
Hue (P — E), unu rak HasbiBaembw KAMMAaTUIECKWiA CTOK, ONPEeAEnAeTCA u3-
meHeHueM maccbl armocdepHoil Bnaru AW, 3akmoyeHHOW B paccmarpuBae-
momM obbveme armocdiepsbl, U PAa3HOCTLIO MEXAY €8 NMPUTOKOM U BbIHOCOM.
CocraBnAume nesoi Yact ypaeHeHuA (12) onpeaenAloTcA MO asponoru-
yeckoi uHdopmaumuu.

Kak “3BeCTHO, ANA KOHKPETHOrO PEeruoHa ANA OrpaHUYEHHOro nepuoda
BpeMeHU ypaBHeHue BoaHoOro 6anaHca (1) moxet BGbiTh NPeACTABNEHO B BUAE

Y+AS= {P—E), (13)

roe AS — usMeHeHMe NOBEPXHOCTHBIX U BHYTPUMOYBEHHLIX BNAaro3arnacos.

OueBMAHO, 4TO COBMECTHOE pellleHve ypaBHeHwid BoaHoro 6ananca (12) v
(13) ¢ ucnonb3oBaHMEM [aHHLIX HA3EeMHOW CeTU U a3Ponuruyeckoin uidop-
MauuM MosBofiAeT ONPERenATh Pa3NNyHble KOMNOHEHTLI YPAaBHEHWH, B TOM
uncne Takue TPYAHOONpeaenAemMblie BeAYUHb), kak E u AS, 4to moxer umers
BecbMa BonbLLWOE NPAKTUYECKOE 3HAYEH UE,

AnA mMHoroneTHero nepuoga roposoi 6anaHc snaru B cucrteme ,,atmocte-
pa — ruapocdepa cywu’’ BeipaXkaeTcA ypaBHeHUEeM

(ZF*—2F7) —P+E=0, (14)

rae
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(EF*-ZF)=VF (15)

— [QVBEpreHUMA NOTOKA BRarv, BbIPaXXEHHAA KaK PasHOCTb MexAy nputo-
koM (ZF') uBsiHocom (ZF -) armocdepHOit BRarv ¢ uayuaemoit TeppUTopuv,

Kak n3secTHO, o6LMit BbIHOC aTMocthePHOA Baru COCTOWUT u3 NPUXOAR-
el TPaH3UTOM Hal MCCReAyemou TeppuTOpwed Bnarv NPeMMmyLIeCTBEHHO
oKeaHnyeckoro npovcxoxaenua F, v Bnaru, 0obycnoBneHHoOU ucnapeHvem ¢
MOACTUAAOWIEHA MoBepxHOCTH perviora Fo, T. e,

IF-=F, +F,. (16)

B CCCP B nocneaHve rofki HaKomnneH [OCTATO4HBIA ONLIT PAaCYeTOB 3neme-
HTOB BOAHOTO BanaHca KPYMHbIX PeruoHoB No ypasHenvam (12) — (14) c vc-
Nonb30BaHMEM a3PONOTrUYECKON U HA3EMHON FMAPOMETEOPONOrUHeCKON MH-
tdopmauun. OcobeHHO AetanbHble pacyetsl BoinonHeHsl 8 T H. 1. Camby-
koM AnA Eeponeiickoi 4acrn CCCP u Bacceitna p. Bonru, rae umeetcA gocra-
TOYHO FyCTanA CeTb aIpPONOrmiecKux nyHkros Habnwaexuin. Ana Esponeiickoit
vactu CCCP ucnonwb3sosaHo 43 craHumu 3a niepuoa 1961—1970 rr. Pacuetsl
3HaYeHuii koathduuverTa Bnaroobopota (K, ), anBekTuBHbIX (P,) ¥ mect-
Heix (P,) ocagkoB npoussoAunuce no pekomenaauvam O. A, lipospoBa /37/.

DaHHbie pacyeToB anemenTOB Bnaroobopora 1 BogHoro Banaxca Esporeit-
ckoit wactu CCCP (no mecAuam) 3a yKa3aHHOE AeCATUNETWe NPUBEAEHbl B
1abn. 20. NpuBeaeHHbie pe3yneTaThl MOKAa3bIBAOT PeanbHY BO3MOXXHOCTb
OoNpPeReneHvwA ¢ NPUEeMNEeMOoN TOYHOCTbIO rO40BOro CTOKA Ha OCHOBE aspono-
ruyeckinx AaHHbIX. CpaBHeHve cpesHerofoBbix 3HadeHuii (P — E), nonyuen-
HbIX @3PONOrUYECKMM METOROM, W CPERHErOROBLIX 3HAYeHWUH PEYHOro CToKa
Y 3a OAvH 1 TOT Xe Nepuoa ANA EBponeiickoi 4acTu B yenom u ana Bacceiina
p. Bonru gano otknoHexve coorsercreenHo 8w 5% (rabn. 20,2111 195 mm) .

Tabnuya 20
3NEMEHTHI BNAIOOBOPOTA W BOAHOTO BANAHCA EBPONEACKOM YACTW
OnemenT ! " m Y Vv Vi
IF* km? 576 475 514 560 810 902
ZF km? 417 327 361 500 730 966
TF mm 336 31,3 32,3 12,7 169 —135
AW mm -1,7 0,0 1,4 33 5,3 4,8
(P—E) mm 35,3 31,3 309 94 116 —183
Pmm 35,5 31,5 31,7 35,1 52,0 686
E=P~ (P—E) mm 0,2 0,2 0,3 25,7 454 86,9
Ken 1,001 1,001 1,003 1,109 1,146 1,228
P mm 355 31,5 316 31,6 49,7 55,9
Po M 0,0 0,0 0,1 3,5 7,3 12,7
Foem® 416 326 357 394 550 614
Fokm? 1 1 4 106 180 352
Y mm 6,5 6.1 7,9 12,7 476 39,0
A5 mm 288 252 230 -83  -360 57,3




C nomouupto ypasHeHna (12) sbinonHena v obpaTHaA 3agaya: pacyer 6cag:
koge. ConocraBneHre U3MEpPeHHbIX 0CaaKoB (Mo AaHHbIM LOCTATO4MHO FyCTOM
CeTM OCafAKOMEPHbLIX CTaHUMA) C PacCuMTaHHLIMM ,,a9PONOrUYeCKUMHN MeTo-
pamu” ceupeTensCTByeT O AOCTaTOYHO XOpoluew ux cxoaumocty {(ko3addwu-
uveHT koppenauuun r = 0,97) .

W3 pacuera anemeHTOB BOAHoro bGanaHca 3a 10-netHUiA nepuofl Nony4eH
BLIBOA, 4TO B CpeAHEM 3a roa u3 9340 km? Bnaru, noctynatouiei Ha EBponeit-
ckyto 4acte CCCP, 50 % npuxoguTcA Ha 3anagHyto coctaBnatowyio, 30 % —
Ha 1o%HY0 U 13 u 7 % — COOTBETCTBEHHO Ha BOCTOYHYIO U ceBepHyto. Cym-
MapHLIA BeiHOC atmocdepHoit Bnaru (8340 km?) , MoBTOPAA B 06WIMX yepTax
roA0BOM XO4 NMPMTOKE, NO rpaHMuam peruoHa pacripegeneH cnegylowmm o6-
pasom: 18 % — yepe3 3anafHyi0 rpaHuuy, B % — uepes cesepHyto, 52 % — ve-
pe3 BOCTOUHYI0 U 22 % — uepes 10xHY10. [PUTOK U BbIHOC ONPeRennAioT, ecrec-
TBeHHO, 0coBeHHOCTH (hOpPMUPOBaHUA BOAHOrO peXxuma EBponeiickoin yacTw
CCCP. Takum obpa3zom, no pacyetam Cambyka, KOAWYECTBO Bnarv, NPOXoOAA-
weid TpaH3UTOM 3a rof Haf PerMOHOM, COCTaBNAET 3HAa4YeHue, Noytu B 4 pasa
6onbwiee, yem atmoctepHbi cTok., CooTHoWeHMe PEYHOrO u aTMOCHhEPHOro
ctoka (Y/F o) B uenom 3sa rog cocraennet 0,56, a cooTHOWeHMe peyHOro cTo-
Ka u atmoccbepuoro nputoka (Y/SF*) pasHo 0,10, 1. e. B BMge HazeMHOro
cToka peanuayertcA nuwb 10 % agBeKTUBHOW aTMoCthepHOW BNaru, 4To B 06-
wiem v onpefenAeTcA KoddduumeHToMm BRAroo6opoTa,

B 7abn. 20 npeactaBneHbl NONy4eHHLIE MO a3PONOrUNECKUM AaHHBIM
CPEeRHEMECAYHbIE 3HAYEHMA CYMMAapHOro ucnapeHva E v namerenvii Bnarosa-
nacos AS. CymMmapHoe UCNapeHve MMEOT YeTKO BbIPaXXEHHBIW rof0BOM XOA C
makcumymom B utone (107 Mm) ¥ MUHUMYMOM B 3UMHUIA lepUoR; rOAOBOE
cymmapHoe ucnapeHue (434 mMm) n ero pacripefeneHvwe BHYTPwu roga B 06
UieM OYeHb HEMMOXO COOTBETCTBYET 3HAYEHUAM, MOMYHAEMbIM MO CYLECTBY-
IOUWMM PacyeTHbIM MeTORaM, OCHOBaHHBLIM Ha HazeMHOW UHOPMaUUW,

cccP {1961—-1970 rr.)

vil vill 1X X X1 XN V-X X1 Foa

988 1074 1027 934 840 640 6295 3045 9340
1034 1091 967 827 598 473 6165 2176 8341
—-203 -—-36 12,7 22,6 51,1 35,3 27,5 183,6 2111
5,5 -23 -6,2 -1,9 ~2,8 ~24 5,5 -~55 0,0
-258 1.3 18,9 27,5 53,9 37,7 22,0 189,1 2111
80,9 75,6 64,6 63,8 60,6 39,7 4456 199,0 644,6
106,7 76,9 45,7 36,3 6,7 2,0 423,6 9.9 433,5
1,256 1,170 1,106 1,022 1,019 1,008 1,158 1,006 1,11
64,4 64,6 58,56 53,4 59,5 39,4 383.1 197,5 580,6

16,5 11,0 6,1 5,4 1,1 0.3 62,5 1,6 64,0
657 779 779 571 466 4454 2135 6589
427 312 188 146 27 8 1711 41 17562
16,8 10,8 10,8 13,5 11,0 7.4 156,2 389 1951
—426 —~121 8,1 14,0 42,9 30,3 134,2 150,2 16




PaccuuTaHHble 3HaYeHUA AS BroMHe YAOBNETBOPUTENLHO OMUCLIBAIOT MPO-
UecC HaKOMAeHWA U PacXOAOBAHWA BNaro3anacoB B pervoHe B TedeHWe ropa.

MNpvBeReHHBLIA NPUMep pacyeTa NOTOKOB Bnaru Haj EBponeiickon 4actbio
CCCP nokasbiBaeT, YT0 NPU 4OCTATOYHO TYCTOM CETU Ha3eMHbIX FMAPOMETeO-
PONOrMYECKUX CTAHUMIA M asponoruyeckux HabnwogeHuin oTKPLIBAeTCA nepc-
NeKTUBA U3YYEHUA U OUEHKU U3MEHEHUI MMAPONOr UYeCKOrc UMKNa B pesy nb-
Tate npeobpa3oBaHWA 3eMHON NOBERPXHOCTU U U3MEHEHWA CYMMAPHOro Uc-
napeHun.

6.2. BaaumogeincTaMe KNMMaTa M BOAHbIX PeCypcoB
B YCNOBUAX XO3ANCTBEHHON AERTENLHOCTU YenoBeka

B n. 6.1. 66110 NOKa3aHO TECHOE B3aWMOAeNCTBUE MEXAY KNMUMAaTUYecKu-
MU_Y FMAPOTIOr MYECKUMU XaPaKTePUCTUKAMU B YCAOBUAX OTCYTCTBUA 3ameT- .
HOro BAVAHWA AEATENLHOCTY YeNoBeKa Ha rMAPONOr UMNECKUI U UK.

B nocnepHue ReCATUNETUA B MUPe NOMOXeHUe KOpeHHbIM 06pa3om uame-
HUnock. VIHTEHCMBHAA XO3ANCTBEHHAA REATENbHOCTL U MNpeXxae BCero pesxkoe
yBenuyeHue BOAONOTPeBReHUA CTanu oKasbiBaTh 3ameTHoe BO3AENCTBMe Ha
PEeYHOI CTOK U APYrve 3neMeHTbl FMAPONOrvdeckoro uukna Gonbwmx peu-
HbiIX BacceitHOB U NPUPORHO-3KOHOMUYECKUX PervoHos. MonyyexHbie B Noc-
nepHvie roabl 8 T'TW HanBonee meTanbHbie U MOMHbLIE AaHHLIE NO AUHAMUKE
nonHoro u 6e3BO3BPaTHOro BOAOMOTREGNEHUA MO OCHOBHLIM PeruoHam Mupa
npusegeHbl B Tabn. 16. O6bem BogonotoeGneHus B nNpeaenax KPyMHbIX Npu-
POAHO-IKOHOMUHECKUX PEeruoHOB MUPA ONpPefenAercA TPeMA OCHOBHbIMK
cdhakTopamu: KNUMaTUYECK MU OCOBEHHOCTAMMU pPervioHa; YPOBHEM 3KOHOMMU-
YeCKOr0 U COUManbHOro PasBUTUA, YUCNEHHOCTLIO MPOXKUBAIOLLLEr O HAaCeneHuA.
MNpu 3TOM pPONb KNUMaTUHECKUX XapaKTePUCTUK B onpegeneHuy GesBo3Bpat-
Horo sogonotpebnenvA ocobeHHo Benuka. MNoaTBep)KAEGHWEM ITOro NMONOXKe-
HUA cyXat rpacdvku, npefcTaBneHHbie Ha PUC. 28, Ha KOTOPLIX BUAHLI AO-
BOMLHO ONpeAeneHHble NPAMbIE 3aBUCUMOCTU 06bemoB Ge3B03BPaTHOFO BO-
ponotpebneHna (OTHeceHHbIX HA OAHOMO XUTENA) OT UHAEKCA CyXOCTU. Yem
6oneble HAEKC cyxocTu, Tem Bonble Ge3so3BpaTHoe BogonoTpebneHue B pe-
rvoHe (Bonsbwoit pa3bpoc Toyek Ha rpadmkax oBBLACHAETCA BIUAHUEM YKa-
3aHHbIX Bbille APYrux (akTopoB, Npexae BCero 0CoGEHHOCTAMM XO3AICT-
BEHHOrO Pa3BUTUA) .

AHanus 3aBUCUMOCTeN, NpeacTaBneHHbIx Ha puc. 27 n 28, yGeantenbHo no-
Ka3biBaeT, YTO B YCAOBUAX CYXOro apKoro KAMMara, Korna BofHbie pecyp-
Cbl PEruoHa MUHMMANbHLI, MPU NPOYUX PaBHLIX YCAOBUAX UX BORONOTRe6ne-
HUWe Ha XO3AWCTBEHHble HYXAbI Pe3KO Bo3pacraet, obycnoBnueaa aedumumnt
BOAHbIX PECYPCOB U UCKAYUTENLHO Manylo peanbHylo BOROOGECNe4eHHOCTb.
ObpaTHaA KapTUHA UMeeT MECTO BO BNAaXKHbLIX PaOHAaxX, rAe B €CTECTBEHHbIX
YCNOBMAX MMeeT MeCTO U3OLITOK BOAHbLIX PeCcypcoB. 3Aeck UHAEKC CyXOCTu
“MeeT MUHUManLHOe 3HaYeHune u Ge3Bo3BpaTHOE BogoNoTReGeHe Mano.

Takum ob6pasom, B yCNOBUAX WHTEHCUBHO XO3AUCTBEHHOWN AeATENbHOCTU
BAWAHWE KAUMaTU4YECKUX DAaKTOPOB Ha BOAHbIE PeCYPChbl He ocnafesaeT, a Ha-
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Puc. 28. 3aBucUMOCTL yaenbHOr o 6e38038paTHOr O BOAONOTpES NeH A NpMPOANO-3KOHO-
MMECK UX per MOHOB MMUPa OT UHAEKCA CYXOCTU.

a — Adpuka, 6 — Aaun u lhxuan Amepuka, 8 — Cesepran Amepuka, Espona, As-
cTpanuA.

NPOTUB CYLWECTBEHHO yBenuuuMBaercA, OCOBEHHO B apUAHbLIX pailoHax; OHM
OnpeaenAiloT He TONLKO ECTECTBEHHbIR PEYHOU CTOK, HO U B 3HA4YUTENLHOMN Me
Pe CTeneHb ero YMeHblleHUA B pe3yneTare AeATeNsHOCTU YenoBeKa.

Xo3nAilcTBeHHAA AEATENBLHOCTL YENOBEKa, BbipaXkalowancA B ypbaHusauuu,
COOPYXEHWN BOROXPAHUAWLI, OPOLLIEHUN 3aCYWINUBLIX 3EMenb, BO BCE BO3Pac-
TaloWwem BOAONOTPe6AEeHUN HA HYXXAbI HACENEHWA U MPOMBLILINEHHOCTU, HE
TONLKO NMPUBOAUT K BECbMa 3aMeTHbIM U3MEHEHUAM NOKanbLHOro Knumara Ha
OTHOCUTENLHO OrPaHUYeHHbIX TEPPUTOPUAX, HO U cnocoBecTeyeT NOCTYNNEHUIO
B8 armocdepy 60nblIOro KOAUYECTBA ROMNOAHWTENLHOW Bnarw 3a cyer 6onee
VMHTEHCUBHOIO MCNapeHWA MO CPaBHEHWUIO C YCAOBUAMM ECTECTBEHHOrO FUAPO-
NOrvYecKoro uukna. Mpw 3TOM ¢ HEKOTOPLIMU AONYWEHUAMY MOXKHO Nona-
raTtb, 470 06bemMsbl RONOAHUTENLHOW Bnarv, NOCTynaouwled 8 armoctepy B pe-
3ynerate REATENLHOCTU YenoBeKa, COOTBETCTBYIOT 6e3B0O3BpaTHLIM NOTEPAM
BOZAbl HA XO3ANCTBEHHbIE HYXKAbI.

CnenyeT OTMETUTL, YTO 3HAYEHUA ROMOMHUTENLHOrO UCMAPEHUA, KOTOPLIE,
cornacHo RaHHeiM Tabn. 16 1 17, ROCTUrHYT K KOHUY CTONETUA NMPUMEPHQ
3000 km?>/rog, npuobpetaloT yxe KpynHOMacLTabHbIii xapakrtep, ocobeHHO
€CNN yyecTb, 4T0o Bonbwan yacte ux (npumepro 90 %), obycnosnexHan rnas-
HeiMm 0bBpa3om pasBuMTMEM OpOLIEHUA, NMPUXOAATCA HA 3aCYLUNMBLIE PaliOHbI,
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Tabnuya 21
W3MEHEHWA ATMOC®EPHbIX OCAAKOB U CTOKA KOHTUHEHTOB nNopg BNUA

¢ BessosepartHoe
Cpeaxui BOAO-
KOHTUHEHT CYyMMapHbiiA notpebnenue
rOAOBOW CTOK, U, o3 kM?frop
Km?
1980 r. 2000r.
Espona 3210 127 222
A3un 14410 1380 2020
Adpuka 4570 129 211
CesepHan AMepuka 8200 224 302
I0xHan Amepuka 11760 71,0 116
Asctpanun n Okeauuna 2390 14,6 22,0

rAe ecTeCTBEHHOE UCNapeHye ¢ cylu HeBenuko. Hanbonee owyTmMo BnnAHUE
XO3ANCTBEHHON BEATENLHOCTU B aPUAHLIX paikoHax Espasuu, rae kK 2000, sa-
TPaTLlI CTOKA Ha AOMONHUTENLHOE UcnapeHve cocTaBAT Bonee 2200 km?/rog,
uto Gyaer cnocobeTBoBaTL yBEnUyeHUo 0BLIero UCNapeHUA B 3TMX paltoHax
npumepHo B 1,8 pasa.

B coorsevcyBue ¢ O0wei Teopuel BnarooBopoTa, AONOAHWTENbHaA BNara,
nocrynawwan B armocthepy, Bbi30BeT BbiNaaeHe AONOAHUTENbHLIX OCAAKOB,
KOTOpbie B KAKOWU-TO CTEMeHU MOryT KomneHcuposats notpebneHve Boabl Ha
XO3ANCTBEHHbIE HYXABbI. [1pK 3TOM, yyuTLIBaA CTUMY nUPYOWMA 3ddekT fo-
NONHUTENLHOM BNAru, BeNMunHa RONOAHUTENLHBIX OCAAKOB MOXET BbiTb BECh-
Ma 3HayuTenLHOW ¥ ANA OTAENBLHLIX KPYMHLIX PEruOHOB CYLLECTBEHHO NPeBbI-
ware 06vembl UcnapeHuA, obycnoBneHHOro XO3ANCTBEHHON BEATENLHOCTLIO
yenoBeka. EcrectBeHHO, 4T0 3TOT 3chheKT MOXKET MMETL MECTO TONLKO ANA
OYeHb 6GONbLWMX TePPUTOPUIA, ANA KOTOPbIX Ko3dbvuveHT Bnaroobopora
Kgn 2 1, HanpuMep AAA KOHTUHEHTOB 3emnu.

MNpubnwxeHHaA KONUYECTBEHHAA OLEHKA BO3MOXHBIX BEAVYUH V3MeH eHWiA

OCagKOB U PEYHOrO CTOKA KOHTUHEHTOB 3a CYeT ROMOAHUTENLHOrO UCNaReHnA
06ycnoBneHHOro XO3ANCTBEHHOW AEGATEALHOCTLIO HA PA3NMYHLIE PacyeTHLIe
YpoBH#, 6eina Bnepesie BrinonHeHa B "W asTopom coBmecTHo ¢ O. A. [lpos-
aoBbim 1 O. I, Copoya u onybnukosana B paborax /39, 45/.
B nocneanve roael B MU 3tv oueHku Bbinut yrounensl! ¢ yuetom HoBBIX
AaHHLIX NO BOAONOTREBNEHMIO 1 BoAHOBaNaHCOBLIM xapaKTepucThKam, pac-
CYMTaHHBIM He ANA KOHTMHEHTOB, @ ANA 3HAYUTENBHO MEHBLWIMX NO MAOLWAAU
MPUROAHO-3KOHOMMYECKUX PErviOHOB MUpa. 3HaueHwA, NONYYEHHbIe ANA OT-
BeNbHbIX PErvoHOB, 3aTemM OCPEAHANUCH ANA KOHTUHEHTOB 3emnu. Y TOYHeH-
Hele pe3ynbTaTbl PAacyeToB NpUBeReHbl B Tabn. 21. AHanoruyHbie oueH Ky AnA
NPUPOAHO-3IKOHOMUYECKUX PEFrMOHOB MUPA C UHTEHCMBHBIM PasBUTUEM OpPO-
weHuA NpegcrasneHs B Tabn. 22.

! YTouHeHUA BbINONHEHb! aBTOPOM COBMecTHO ¢ H. T, Cam6by Kom.
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HWEM XO3ANACTBEHHOM AEATENILHOCTHN

Cymma O5bem
[OMONHUTENbHBIX ACTIONHUTENLHOTO aY 100 %
0caaKkos cToKa Uxua
AP km? frog AY km? fron
1980 r. 2000 r. 1980 r. 2000r. 1980r. 2000r.
60 173 19 55 15,0 24,8
790 1320 306 512 22,2 25,3
185 245 21 36 16,2 17,1
110 338 34 104 15,1 34,4
o} 0,0 0,0 0,0 0,0 0,0
o} 0,0 0,0 0,0 0,0 0,0

B cooTtseTcTBUe C AaHHbIMU Tabn. 21, B peaynbTare 6e3s03BpaTHLIX NOTEPH:
BOAbI Ha XO3AWCTBEHHLIE HYX/bI YBENUYEHUE CYMMaPHBIX 0cagkoB B EBpone,
Asuu, Adpuke u CesepHoii AmepuKe COCTaBUMNO Ha ypoBseHs 19B0r, 47—
140 % v Ha ypoBens 2000 r. gocturHer npumepHo 60—120 % ot cootBeTCTBY-
owmx 3HayeHuid GeaposspatHoro sogonoTtpebnedwA. [nA AscTpanuu u 10x-
Hoil AMepukun pocT He3B03BpaTHLIX NOTEPL B CBA3U ¢ 0c0BeHHOCTAMY Bnaro-
obopoTa NnpakTUYeCKu He NPUBOANT K YBENUYEHWUIO OCaR KOB.

Mo aononnvTensHeIM ocagkam AP HerpyaHo OPVEHTUPOBOYHO NOACUMTATL
yBenuueHwe CpeaHero roRoBoro croka AY, ucriofib3yA ANA 3TOr0 3HaYEHWA
CPeAHero ANA KaXAoro KOHTUHeHTa KoadduumeHTa cTOKa, KoTopeie 6binu
3aMMCTBOBaHLI U3 paboTtel /60/. Yxe Ha 1980 r. gononuuTensHLIi CTOK COCTa-
BMN BeCbMA 3aMeTHYI0 fomo oT obbemos He3Bo3spaTHoro BogonoTpebneHuA
{or 15 po 22 %) . Npu ganuHediuliem yBenvuenvv 6e3BO3BPATHOFO BOAONOTPE
6neHnA CywecTBeHHO BO3PacTaeT U POk AONONHUTENLHOrO CTOKA; Ha KOHeW
CTONETUA UX 3HAYEHUA yiKe cocTaBAT 17—34 % cyMmapHoro 6e3Bo3BpaTHOro
sogonotpebneHun (Tabn. 21).

B 6onee otpaneHHOW nepcriekTUBe B NPUHUWUNE BO3MOXHO TaKoe Nonoxe-
HWe, KOrAa yBenuyeHue H6e3BO3BPaTHLIX NOTEPb HA XO3AUCTBEHHbLIE HYXXAbI B
pesynbTarte U3MEHEHUA XapaKTepucTUK BnaroobopoTa 6yaeT RONHOCTLIO KOM-
MEHCUPOBAHO AOMONHUTENLHLIM CTOKOM U BOAHbLIE PECYPCbl OCTaHYTCA Hens-
MeHHbIMU. EcTecTBeHHO, OAHAKO, 4TO MPU 3TOM, YYMTLIBAA OF POMHYIO NPOTA-
MEHHOCTb KOHTUHEHTOB, Byper NpoucxoauTs HeKOTOPOE nepepacnpeseneHye
0CafKoB U BOAHLIX PecypcoB Mo Tepputopuu. JononHutenbHoe wcnapeHne
MMeeT MECTO Haj pailoHaMy C OCHOBHLIMU OPOLLIAEMbIMU MAcCUBamm v BOAO
XpaHunuiLaMu, a RONONHNTENbHbIE OCAAKMU U CTOK CneflyeT OXUAaTL B Apyrux
4acTAX KOHTVHEHTOB, KaK NPaBu1no, B FOPHLIX PaliOHax Ha rnasHeIX NYTAX re-
peHoca BO3RYLWHbLIX Mace.

AHanorwyHaA KapTtuHa Byger UMeTb MecTO U B KPYMHLIX NPUPOAHO-3KOHO-
Muyecknx pervonax..llo gaHHeim Tabn. 22, AnA OTAENbHbLIX PEruoHOB 3emMnun
3HaYeHVA AOMNONHUTENbHOT O CTOKA 3a CYeT XO3ANCTBEHHOW AEATENLHOCTU MO-
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Tabnuya 22
BO3MOXHbLIE K 2000 r. UBMEHEHWA BOAHbLIX PECYPCOB NOA BNUAHUEM
ANA PEFTMOHOB MUPA C PA3BUTLIM OPOWEHUEM

N no MNnowaae fgzg:g; Mnowaae
Per uos 1a6n. 16 TeppMTopl;M CTOK peK, opouw eH ur
MIH. KM 3 MNH. ra
KM
l0xHan Espona 3 1,76 564 10,2
(sapy6exHanl
Esponeickoi vactu CCCP 5,20 3,71 603 17,1
(sknioyan 3akasKa3be)
CesepHbih Kutain 14 9,14 1470 44,0
w Mouronun
l0xman AsuA 15 4,49 2200 102
3anaaHan Asun 16 6,82 490 18,7
Cesepran Agpuka 9 8,78 154 11,0
3anagwan Adpuka 12 6,96 1350 2,8
Boctounan Adpuka 1 5,17 809 1,4
I0xHan Adpuxa 10 5,11 349 3,0
LleHTpanbHan Amepuka 8 2,67 1200 11,4

TYT ROCTUIHYTb K KOHUY Tekyuiero cronetwA 30—40 % or obvemos Geasos-
BPaTHOro BoOAONOTPebNEHUA Ha XO3AUCTBEHHLIC HYXXADI.

Takum 06pa3zom, M3IMEHEHue PEeKWMA WCNapeHuR B Pe3ynbTare XO3AWUCT-
BEHHOW AEATENbHOCTU MOXXET NPUBECTU B NepCrneKTUBe K HEKOTOpOMY npe
06pazoBaHnio COOTHOWEHWIA MEXXAY 3NeMeHTamu BOAHOro HanaHca B pasHbIx
YaCTAX KOHTMHEHTOB ¥ KPyMHbIX PernoHoB. KonuyectBeHHan oueHKa yKasaH-
HbIX ABAEHWA MPUMEHWUTENRHO K OBWUPHLIM perMoHam npeacTasnAet 6onb-
LIOE HaYYHOE U NMPaKTUYECKOoe 3HaYeHue ANA NepcneKTUBHOrO NAaHUROBaHUA
KpynHOMacw TabHbiX MEPONPUATUIA NO PALMOHANBHOMY UCMONL3OBAHUIO BOR-
HbIX pPecypcoB, umeowmx rnobanbHeid xapakTep.

MpuseaeriHbie 8 Tabn. 21 u 22 3HaveHun BennumHbl AP u AY ana KoHT-
HEHTOB ¥ PErvoHOB MOTYT BbiTb HECKONbKO 3aBbilEHLI M3-33 CABAYIOLLMX
NPUHATBLIX RONYLWEHUNA

— ARONONHUTENbHOE VCMapeHUe B Pe3ynbTaTe XO3AUCTBEHHOMN AeATENbHOCTU
HE BAUAET HA eCTECTBEHHOE UCMapeHye B PervoHe;

— GesBo3BPaTHbie NOTEPU HA XO3AUCTBEHHLIE HYXXALI NPUPEBHMBAIOTCA K
BOMOAHUTENBEHOMY UCMaPeHUIo.

Mepsoe aonyweHue, Tpebyer obocHoBamuir. HeficTBMTensHo, Hanpumep,
B8 6eccTo4HBbIX pailioHax CymMMmapHOE ucnapedue NpakTUYeCKU HEU3MEHHO, Mo
3TOMY 3[1€Cb YBENIMYEHUIO MNOTEPb BOALI HA XO3ANCTBEHHbIE HYXAbI COOTBETC
TBYET TaKoe XKe yMeHbUIeH e eCTeCTBEHHbIX NMOTEPb U HUKaKOK AONONHUTENL:
Hol Bnaru B atmocdepy He nocrynaer.

LnA HexkoTOPbIX peK, TeKywuX B OKeaH, TaKxe BO3MOXHO HEKOTopoe
yMeHbuleHe CYMMapHOro ecTeCTBEHHOrO ucrapeHuA, oBycnoBneHHoro Aen-
TEeNbHOCTLIO 4YenoBeKa, HanpuMmep, B Pe3ayALTare PeryAMpOBaHME CTOKA 4
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XO3ANCTBEHHOM AERTENLHOCTN

Beaso3- Aononuu-
Aononxu- .
BpatHoe T ie Koagpu- TenbHbii AY Lo0% AY 100 %
BOAONOT- ocanKu LUeHT peYHon Uxoa P
pebneHue AP km® CTOKa a CTOK
A =~
Uy oz KM AY km?

73 61 0,33 20 27 3,5
129 66 0,26 17 13 2,8
360 319 0,32 102 28 6,9
865 612 0,48 294 34 13,4
190 172 0,28 48 25 9,8
112 95 0,08 8 7 5,2

34 55 0,24 13 38 1,0

28 60 0,18 11 39 1,4

34 35 0.1 4 12 1.1

a3 110 0,34 37 40 3,1

yMeHbLIeHMA macluTaboB U NPOAOMKUTENLHOCTY 3aTonneHuin. B atnx cnyvaAx
B[O ONpefleneHHOr0 YPOBHA WCMOMAb3OBaHWA BOAHLIX pecypcoB besBoaspar-
Hbie NOTEPU Ha XO3ANCTBEHHbIE HYXAbI B KAaKOW-TO CTEMNeHU MOFy T KOMIMeHCH-
POBaTLCA COKPALLEHEM HENPOAY KTUBHOrO cnapeHvn B Hacceitne /85/.

MNpusenerHble 06cTOATENLCTBA MOMYT UMETL BonbLIOe 3Ha4YeHUe ANA OLUeH-
KW M3MeHeHw BORHoro BanaHca OTAenbHbIX PeuHsbix HacceltHos. OfiHaKo UMM
BMONHE MOXHO NpeHebpeub NPU PACCMOTPEHUM BO3MOXKHLIX B MepcnexktuBe
M3MEHEHWI XaPaKTepUCTMK CTOKA AfA KOHTUHEHTOB W KPYMHbIX PeruoHOB.
[eircTBUTENbHO, CTOK B BeccTouHbIX 0bnacTAx cocraBnAer Bcero 2,2 % cym-
MapHOro Pe4YHOro Croka 3emnu, v, KOHEe4Ho, NoAaBnALWAA YacTe 6eaBosBpa-
THbIX MOTePb Ha XO3AWUCTBEHHLIE HYXKAbI B NpeAenax BCEX KOHTUHEHTOB Mpu-
XORUTCA Ha PalloHbI BHEWHEro CTOKA. YTO KacaeTcA ponu YNOMAHY TbIX KOM-
NeHCauuoHHbIX JaKTOPOB, TO, KaK MNOKAa3anu UCCAeAOBaHWA ANA TeEPUTOPUU
CCCP /85/, na Bcex KpynHbIX BOROCGOPAX, UHTEHCUBHO UCNONLIYEMBIX B XO-
3ANCTBEHHOM OTHOLLEHWUM, OHWU MPAaKTUYECKU YiKe UCHEPNAHLI U RanbHERLLINIA
poct 6e3Bo3BpaTHLIX MNOTeps NMPUBERET K COOTBETCTBYIOLIEMY YBEnUYEHWUIO
CYMMaPHOro UCMapPeHUA U CHKEHUIO CTOKA B 3aMbiKalowux creopax. Mo-su-
AVMOMY, TaKan e KapTwHa xapaktepHa (vnu Byper umets mecto B Bnvkaid-
Weit nepcrneKkTvBe} U ANA APYrvX PaloHOB 3emMnu C UHTEHCUMBHLIM UCNONb30-
BaHMEM BOAHbLIX PECYpPcoB. Tem Gonee MOXHO NpeHebpeyb BAMAHUEM KOM-
neHcaunoHHbiX (aKTOPOB NP pacyeTax UIMEHeHw! XapaKTepucTUk BAaro-
obopora Ha nepcnekTusy 15—20 ner.

Bropoe BonyuleHne TaKKe HE MOXET BHECTU BONbLUIMX MOrpewHOCT2i B pa-
cyeTsl. [Py MCNonb30BaHUM BOALI Ha HYXAbI NPOMBILLAEHHOCTU U CENLCKOro
x03ACTBa Ge3BO3BPaTHLIE MOTEPU CKAARLIBAIOTCA M3 ABYX YacTeit — 3arTpaT
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BO/\bl HA AONONHUTENBHOE UCNapeHne n 06LeMOB BOAbI, BXOAAWMKX B COCTaB
rotoBoro npoaykra. lpu 3ToM BTOpan YacTb NnpeHebpeXKMMO Mana no cpasHe-
HMO ¢ nepsoi. MNMpu KOMMyHankHOM BoaonoTpebneHny Ttakxe 6Gonbluyto
yacTb Ge3so3spatHbix noteps (6onee 80 %) coctaBnAKT NOTepy BOALI Ha 1C-
napeHve no nyTv ee OT UCTOYHMKA RO nNOoTpebuTenA n obpatho.

B pacuerax npuHMMAaeTcA AonyuieHue, cnocobcreylollee HEKOTOPOMY 3d-
HWKEHNIO nonyvyaemoro addekra AONONHMTENLHOrO CTOKA, @ UMEeHHO Nnpy pa-
cyetax BenuuuH AY npuHMMaetcr cpeaHnid MHoroneTHui KoadibuumeHT cro-
Ka, B TO BpeMA Kak Ko3buuMeHT cTOKa OT LOMNONHUTENbHLIX OCAAKOB RON-
»eH 6bITh, NO-BUANMOMY, HECKONLKO BbILLE CPeAHEro.

CnepoBatenbHo, npeacTaBneHHsble B Tabn. 21 u 22 3HaveHwA B LUenoMm npea-
CTaBNAOTCA AOCTATOYHO peanbHbiMy, 0COGEHHO ecnu YuecTb NpubnmxeHHoOCTs
MPOrHO3HLIX OUEHOK BOAONOTPEBNEHWA MO pervoHaM 3eMHOrO luapa Ha
nepcrneKTuBYy.

NpueepeHHble B Tabn. 21 3HayeHUA AOMONHUTENbHbLIX OCAAKOB WU CTOKA
BECbMa 3HAYMTENbHbLI MO OTHOLUEHWIO K BOAONOTPE6NEHMI0 HA KOHTUHEHTax.
MNpeacraBnAeT MHTepeCc paccMOTPeTh, XOTA 6bl B nepBOM npubnmxeHun BO3-
MOXHble U3MEHEHWA eCTECTBEHHbIX COCTaBNAIOWMX BNaroobopoTa Hap KOHTH-
HEHTaMu 3a cueT BoaonoTpe6neHnA Ha XO3AUCTBeHHbIE HYXAbI. TaKune oueH Ky
BbinonHeHsl 8 TTW 1 npuBeaeHsl anA Kaxaoro KoHTUHeHTa 8 pabore /39/.
B cooTBeTCTBME C 3TUMW [AaHHLIMWU, OXKWAAEMOE 3a cYeT BOAONOTpebNeHwA
yBenn4yeHne CpeaHrMxX MHOFONETHUX OCAAKOB K KOHUy ctonetwA 6yper B 06-
WEeM He3HauuTenbHeIM u coctaBuT anAa Adpuku 1 %, Esponsi n CesepHoit
Amepukn 2 %, Azun 6 %. Npu 3TOM He cnegyer OXKMAATL 3aMETHOr O M3MeHe-
HUA pexvMa o6wWeld UMPKYNAUWKM atmoctepbl N CKOpPOCTV NepPeHOoca BORAHO-
ro napa. OCHOBHaA xapaKTepPUCTUKA MHTEHCUBHOCTM Bnaroobopora — Koadr
tduuvent Bnaroobopota K, — ANA KOHTUHEHTOB B LENOM MPAKTUYECK M HE
U3MEHUTCA, NOCKONLKY CTUMYMpylowmi adhekT AONONHUTENBHOrO ucnape-
HWA NPOABUTCA B HEKOTOPOM yBenunuyeHun o06enx reHeTMyecKux CocTaBnAIoWmMX
armocdepHbIX OCAAKOB — aRBEKTUBHLIX W 0CAAAKOB W3 BORRHOrO rapa MecTHO-
ro npovcxoxaeHun. BoamoxxHoe yeenvueHue ocaakoB ANA NPUPOAHO-IKOHO-
MWYECKHUX PEeruoHOB MMpPa C pPasBuTbIM OpOLUeHWEM rpuBegeHO 8 Tabn. 22,
oHo coctasnaeT 1—13 %.

Takum obpazom, pocT noTpebneHuA NPEeCHbIX BOA BLI3OBET HEKOTOPRbLIE
M3MEHEHWA B COOTHOLLEHUAX MEXAY OTAENbHbIMY 3NeMeHTaMuU BORHOro 6anaH-
Ca KOHTMHEHTOB M KPYMHbIX PEervoHOB, OAHAKO Aaxe B MNepcnekTugee 3To
BPAA NV NpYBeAeT K CKONbKO-HUBYAL 3aMETHBIM M3MeHEHUAM rnoGanbHOro
Knumara.

BosmoxHbIe M3MEHEHMA XapaKTepMCTUK BNaroo6opoTa KOHTUHEHTOB U pe-
FMOHOB BMONHE MOARAKITCA PacueTy W MOTYT yuuTbIBATLCA, Hanpumep, Npu
NPOeKTUPOBAaHMKN KPyNHOMACLUTabHbIX BOAOXO3AUCTBEHHLIX MEPOMNPUATHA.
YKa3saHHb1e n3MeHeHWA LOCTATOYHO YCNOBHEI, MaN03aMeTHbI 1, BUANMO, TONb-
KO CMeunanucTbl CMOTYT 3HaTb O HUX U YUMThbIBATh UX B CBOEW AEATENLHOCTY.

Mo ceoum maclitabam cyulecteeHHO Gonbluee Bo3aelicTBue B Byaywem Ha
XapaKTepucTUKn BNaroob6opoTa 1 BOAHLIE peCypchbl CneaveT 0XXuaarth oT rno-
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6anLHOro M3MeHeHWA KnumaTa, 0OYCNOBNEHHOrO BAMAHVEM 4YenoBeKa Ha
cocTaB arMoctepsl.

6.3. AHTPONOreHHble M3MeHeH WA T NOBanNbHOro K NUMaTa
1 BOAHbIE PECYRCbI

Ha npoTAXeHuyr BCEro BPeMEeHy CYLWECTBOBanWA I MARPOMETEORONON i CNO-
cobbl OUEHKW KNVMaTUYECKNX NapaMeTROB, BOAHLIX PECYPCOB, ux pacnpese
NeHuA BO BPREMEHY U NO TEPPUTOPVK, BCE METOALI VHXXEHEPHbIX MAPONorv-
YECKUX ¥ KNMMATOMNOrMYECKUX PACYETOB OCHOBLIBANWUCH Ha KOHUENUUA CTauu
OHapHOCT¥ KNWMaTa, T. e. NPeanonaranocb, 4To KNUMaTuyecKue yCroBuA #
obycnoBnenHble UMK KonebanuA BOAHbIX pecypcoB B Gyayuwiem 6yAyT aHa-
NOruYHblI Tem, KOTOPble VMenu MecTo 3a Nepuol HabnopeHud B NPOLWNOM.
Jlo HacToRWEro BpemMeHyt B riPONOT K ¥ BOAHOM XO3ANCTBE 3Ta KoHuenuua
B NONHOIt Mepe 1CNONb3yeTcA BO BCEM MWUPE HE TONMbKO ANA OUEHKU BORHLIX
PECYPCOB, HO ¥ NpU pacveTax MakKcyMalbHblX PaCXOROB PEYHOro CTOKa pen-
KOW NOBTOPAEMOCTY ANA CTPOUTENBHOrO NPOEKTUPOBAHMA .

MHoroneTHHUiA ONbIT NPOEKTVPOBaHWA ¥ IKCNNYyaTaUWU CaMblX PasNUUHbIX
BOAOXO3ANCTBEHHbIX COOPYXKEHWIA B MUPE NOKaszan NPaBunbHOCTb ¥ HAREX-
HOCTb yKa3aHHbIX NpeanockiNoK (Bo BCAKOM Cnyuae, 40 HacTOALLErO Bpeme
Hu) . O6 3TOM ke CBUAETENLCTBYIOT UCCNeRoBaHUA KonebaHuh ruaponorvJec-
KUX ¥ KIIMMaTUYeCKUX XapaKTepPucTUK 38 MHOMONETHUE NEPrOAbI, BbINOMHEH-
Hble Pa3NvuHbLIMK aBTOPaMu, B YaCTHOCTH, N3BECTHLIM aMEPMKaHCKUM MrMaRo-
noromM B. WeBpxeBuuem AnA 0canKoB # rOROBOro CTOKa peK Mupa ¢ Haubo-
nee NPOACIKUTENbHLIMYU PAfaMy HaBntopeHwil /78/. Ucnoneaya meToAbI Kop-
PenAUMUOHHOrO U CNeKTpanbHoro aHanusa, Nesprkeauy paccmoTtpen aBe Bbibo-
PKW AaHHbIX HaBNOAEHUA 38 CTOKOM PEK 4 FOA0BbLIMK OCaaAKaMu NPOAOMKM-
TenbHOCTb0 No 85 ner — oany no 1890 r., apyrywo 3a 18911975 rr. — u
NpMWen K BbIBOAY, 4TO PE3yNbTaThl €r0 UCCNEAO0BaHWA ,,MOryT NPUHECTY yTe-
WeHne Tem, KTO 3aHAT NPaKTUYECKOW DEATENLHOCTLI0 — NPOEKTUPYET CucTe-
Mbl U NpUHUMaET PELWeHuA, Aenad 3aKNIUYeHWUA H3 OCHOBE NYULUMX AaHHbIX
npowneix ner, npeanonaras, uto Gyayuiee 6Gyner noxoxe Ha npownoe. Te,
KTO COMHEBaeTCA B 3TOM NOAXOAE, MOryT NepeHecTuck MbicneHHo B 1890 r.
(pacnonaras faHHbIMKU MHCTRYMEHTANbLHbLIX U3MepeHuh npruMeprHo 3a 85 ner,
KOTOPbIE UMENUCh B TO BPEMA) ¥ CTROWUTL NPeANONOXKEHUA OTHOCKUTENBHO Mo-
BefeHUA Tex AsneHuit B nepurog 1890—1975 rr. Kak 6bl oHu yauBUAKUCL TOU-
HOCTU CBOMX NPEANONOXKEHW, OCHOBAaHHbLIX Ha BPeMeHHOM NOCTOAHCTBE AaH-
HbIX O TOAOBbIX OCAAKAX U TONOBOM CToKe'' .

OnHako NONoXuTenbHbIN ONLIT MHOrONETHEW IKCNNYyaTaury BOAOXO3ANCT-
BeHHbIX 06BbEKTOB B Mupe, CaMble HaaexHblie uccnefoBaHna KonebaHwih cToka
3a NpOWnbIA Nepuon, NO-BURAVMOMY, BPAL N¥ MOryT CNyXWTb [OCTAaTOMHO
y6eAnTensHbIM OCHOBaHWEM ANA CreuranncToB, KOTORbLIE cevac 3aHUMaKnTCa
DONTOCPOYHBIM MNEPCNeKTUBHLIM MNNaHUPOBaHUEM ¥ [0MkHbI 060CHOBLIBaTH
peweHna B OTHOL EHuy Pa3pabaTbiBaeMblX B HACTOALLEe BpeMA O4eHb AOPoro-
CTOAWMX KPyNHOMAacLITabHbIX BOROXO3ANCTBEHHLIX CUCTEM, PacCUMTaHHbIX
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Ha 3KCNNyaTaumio B BeCbMa oTAaneHHom 6yayiuem, Yepes 50, 100 net n 6onee.
W aeno 3aech Npex/ae BCEro B TOM, 4TO B COBPEMEHHLIX YCIOBMAX XO3AWCT-
BEHHaA AEeATenbHOCTb YeNoBeKa AOCTUINa TakWx Maclwrabos, 4To cTana OKa-
3bIBaTb 3aMeTHOE BNMAHME HE TONLKO Ha KauecTBO BOA W rMAPONOrNY4eCKUn
PEXNM, HO N Ha CYMMapHbIe BOoAHbIe pecypchl BOnbLUMX peyHbIx 6acceitHOB n
PeruoHOB M Aaxe Ha rnobanbHblil BNaroobopoT U KNUMAT, U C KaxAbIM ro-
LOM 3TO BO3AEACTBUE CTAHOBMTCA BCe 60Nnee 3HAYNTENbHbIM.

B npeabiaywmx rnaBax noKasaHO, CKOMb 3HaYMUTenbHble aH TRONOT eHHblE U3-
MEHEHMA BOAHLIX PECYPCOB KPYMHLIX PevHbIX 6acceAHOB cTpaHbl U NpUPOA-
HO-3KOHOMMYECKUX PErvoHOB MUPa MMEKT MeCTO n ocobeHHo oxxnaatoTea B
nepcnekTuee A0 KoHua crtonetuA. MNpu 3Tom BCE NPOrHO3HbIe OUEH KM BbINON-
HeHbl MICXOAA U3 CTAUMOHAPHOCTM KNUMAaTUYECKOW CUTyauuu, T. e. npeanona-
ranoch, YTO KNMMaruyeckue xapaKTepucTMKu B NpPefenax KpynHbix npyvpoa-
HO-IKOHOMMUYECKUX PervoHOB, KOHTUHEHTOB n BacceitHoB 6onblumx pexk Ao
2000 r. octaHyTCA CTabunbHbLIMKU M He NpPeTepnAT CKONbKO-HUBYAL cyulecT-
BEHHbIX HanpaBNeHHbIX U3MeH eHri.

Ewe HeCKONbKO neT ToMy Hasaa NpaBoOMepPHOCTb TaKuX MPeAnonoXKeHri
HM Yy KOro U3 crneyuvanuctoB He Bbi3biBana comHeHuit. OaHaKo nonyyeHHble B
caMble nocneaHve roabl B OCHOBHOM COBETCKMMM M aMEePUKAHCKUMM KNMMa-
TONOramMn pe3ynbTaThl MCCNefOBaHWA NO OUeHKe BNMAHMA aHTPOMOT eHHbIX
thakTopoB Ha rnobankHbId Knumart y6eauTensHO CBUAETENLCTBYHOT O TOM, 4TO
POCT KOHUEHTPauMn B arMocdepe yrnekucnoro rasa (CO;) v maneix raso-
BbIX COCTABNAOWMX 33 CYET PasBUTUA MNPOMbILNEHHOCTH MOXET NPUBECTH
yXe B 6nnailume RECATUNETUA K CTONb 3HAYMTENbHbLIM HanpPaBMEHHbIM W3-
MeHEeHUAM KNMara, 4TO C HUMW HEeNb3A HE CYNTATLCA NPU OLeHKe BOAHBIX pe-
cypcoB U Boaoo6GecnedeHHOCTH B Byayuiem, 0cobeHHO Npu NPoOeKTUPOBaHMK
KpYNHOMacwTabHblX BOAOXO3AWCTBEHHLIX KOMNNEKCOB, KoTopblie 6yayT
bYHKUMOHUPOBATL B CNEAYIOLEM CTONETUM,

B nocnegnue roab B TTU BeayTcA KOMNNEKCHbIE MCCNEAOBAHUA MO U3Y-
YeHWo Knumarta v BOAHLIX pecypcoB 8 rnobanbHoM macwrtabe v ocoberHo
anA tepputopun CCCP B 6yayuiem, U yxe B HacToALee BpemMa MoryT 6biTh
cAenaHbl HeKOTopbie NpUbnuikeHHble BLIBOABI, XapPaKTepuayloLWue Harnpas neu-
HOCTb ¥ MacLiTabbl BO3MOXXHOTO BIIMAHWA aHTPONOT EHHLIX U3MEHEHUH rno-
6anbHOro KNMMara Ha BOAHbIE PeCypchl KPyNHbIX PedHbIX GacceliHoB U peru-
OHOB CTPaHbl, BO BCARKOM Chyuae 0 KOHUa TeKYLLIero CTONeTuA.

Xo03AlcTBEHHAA ReATENbHOCTb YenoBeKa 1, B YaCTHOCTH, MOCTOAHHLIA POCT
3HepreTMKKN 1 BbipybKa necos NPUBOAAT K NOBbIWeEHNIO KoHueHTpauum CO,
B armocdepe. YrneKucnblid ras noutu Npo3payeH ANA KOpOTKOBONHOBOW
CONHEYHOW paavaunmn, HO 3HaYMTeNnLHO ocnabnAeT ANMHHOBONHOBOE U3nyye-
HWe, cO34aBan TaK HasbiBaemblv , napHUKoBbLIW' ekt B atmocdepe, cno-
COBCTBYIOWMIA MOBLILEHUIO TeMMepaTypPbl HWKHEro cnos Bosayxa. B cBAau
C 3TMM YBenuYeHWe Macchbl yrneKucnoro rasa B atmocchepe 3emMnu AOMKHO
npuBOANTL K rnobansHOMY noternneHuto. Takoe >xe AedcTBUe oKasbiBaeT no-
BblWeHUE KOHUEHTPaunm B atmocdepe Manbix ra3oBbix coctanatowmx (dpe-
OHbl, COEAUHEHWUA a30Ta u ap.)
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Mpeanonoxenne 0 BOIMOXXHOCTH NOTENNEHWA KnuMata 3eMny B pe3ynbra-
Te yBEnuueHuWA B atmocdepe yrNeKucnoro rasa aHTponoreHHoro npomcxox-
AeHvA 6bino BbickasaHo ewe 8 XIX 8. MNepBbie KOnuiecTBeHHLIE OUEH KK ITO-
ro ABneHnA 6binu nonyuenbl . KonneHgepom ewe B 1938 r. /95/; no pan-
HbIM 3TOrO aBTOpa YABOEBHME KONUYECTBA yrnekucnoro rasa B atMocdepe no-
BbILLAET CPeAHIo TemMnepaTypy Bosayxa Ha 2 “C. Tonbko B Havane 70-x ro-
noe M. W, Byabiko /15/ pan nepBblit HayyHO 0BOCHOBaHHBIA NPOTHO3 N3MeHe-
HWA cpeaHeid rnobanbHOW TemMnepaTypsl BO3ayXa 3a cuet 3toro dakropa Ha
6nuvxaliwee cTonetme. BbINO NOKAas3aHO, B YacTHOCTH, YTO B BnvoKadLLmne pech-
TUNETUA CPeAHAR TeMMNepaTypa y 3eMHOW NoBepXHOCTH 6yAeT NOBLILIATLCA Ha
0,2 °C 3a 10 ner, NpvyemM B CPEAHMX WU BbICOKMX LUMPOTaxX NoTennenme 6yaet
6onee 3HayutenbHbiM. B cepeauHe 70-x roaoe 3TOT BbIBOA 6bIN NOAAERKEH
B pabotax BonuHa /93/ n Bpokepa /94/, Tem He MeHee cneayeT OTMETUTh, YTO
20 Havana 80-x ropoB Raneko He MHOMMe KNUMAtonord Mupa npuaepxusa-
NUcb YKa3eHHOW TOUKW 3pEHUA U BEPUNM B PeanbHOCTh MPOrHO3UPYEeMoro
CTONb 3HAYMTENLHOro NOTernneHuA kKnumara. Bo BcAKOM cnyvae ewe B 1979 r.
B BbIBOAax BcemupHon koHdepeHumm no kAumaty (Kedeea, hespans 1979 r.)
yKa3biBanoch Ha OrPOMHYI0 BaXKHOCTL Npo6nemMbl U HEO6XOAMMOCTb U3YYeHVA
BNMAHUA 4eNOBEKa Ha KNMMAaT, BMECTe C TeM OTMEeyanoch, YTo B HacToAwee
BpemAa (1979 r.) Hayka He B COCTORHUM OAHO3HAYHO AaThb OTBET, OXKUAAET NN
yenose4yecTBO B Gnwxanlive AeCATUNETMA noTenneHve unv NoxonoaaHue
Knumara.

N tonbko B 80-e roasl B pesynstate chyHAaMeHTanbHbIX MCCNER0BaHUW,
BbinonHedHbix B CCCP, CIIA # HeKOTOPbIX APYrUX CTpaHax, B XOAE AMCKYC-
CMWA Ha NPoBefeHHbIX B HaweW cTpaHe BcecotosdHbix cemMuHapax no npobneme
aH TPONOr eHHbIX U3MEHEHUIA KNMMATa U Ha Tpex COBETCKO-aMepuKaHCKMUX co-
BeWAHMAX IKCNEepPTOB NO 3ToN npobnemMe, KOHUENUWA HensdbexHoro rnobansy-
HOTO noTenneHuA Knumara B Gnwxaiiem Byayuiem ctana npeobnagawouled
Cpeau BeaylwmxX KIMMatonoroB MMpa M NONYYUNa MEXAYHapOAHOE NpM3Ha-
Hve, CBUAETEeNbCTBOM MOCNERHEro ABNAIOTCA WWPOKO WM3BECTHblE BbIBOABI
MexayHapoaHot koHdepeHuwn, nposeseHHon B okTA6Gpe 19B5 r. B dunnaxe
(ABcTpuA) BcemupHOW MeTeOpDNOrmveckoi opraHuzaumeid, MexayHapoa-
HbIM COBETOM HAYYHbIX COWO30B W MeXXayHapoOAHOW 3KONOFMYECKOW opra-
HU3aUMEN.

B pexomeHpaumAx KoHdepeHunn, B 4acTHOCTW, ckasaHo: , B HacTtoAwee
BPEMA NPUHMMAETCA MHOrO BaXHbIX 3IKOHOMMWYECKMX W COUMANbHLIX pelue-
HWIA NO AONFOCPOYHBIM MPOEKTaM, CBA3aHHbLIM C MNaHUPOBaHWEM MPOU3BOAC-
TBa 3HEPTUM U ynpaBneHUeM BOAHLIMM pecypcaMun (MppuraunoHHble paboTsl,
CTPOMTENLCTBO TUAPO3ANEKTPOCTaHUMIA M BOAOXPaHWUMLL) , MCNIONL30BaHVEM
CeNbCKOXO3AWCTBEHHBIX YIrOAUA, CTPOMTENLCTBOM PasNUYHLIX COOPYIKeHUeH
B NpubpexHbix 3oHax. B ocHOBe BCex 3TuxX pelleHniA NeXuT NpeanonoxeHue
O TOM, YTO JaHHblEe O KNMMAaTe MPOLUNOTro MOTYT CNYXXUTh HaREXHbIM OpUeH-
TMpoM Ha 6yayuee. OpHaKo 3To npeanonoXeHue 6Gonee He ABNAETCA npa-
BMNIbLHLIM, TaK KaK BO3PACTaHME KOMLUEH TPaumm NapHUKOBLIX rasoB npvseaet
K 3HaYuTenbHOMy NOTenneHwWo rnobanbHoro KNMMara B cnegytouiemM crone-
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TMU. YTOYHEHUE OUEHOK ByAyLIMX KNUMATMYeCKUX YCNOBUWA ANA NPUHATUA
6onee 060CHOBaHHLIX pPeLUeHWA ABNAETCA AENOM YPe3BbIvaWHOW BaXKHOCTW.”

B cootBerctBue ¢ AaHHbIMU HABNIOAEHUA U NO pPe3yNbTaTaM MHOIMOYMUCIIEH-
HbIx UccnepoBanuin /19, 20/ konuenTpauua CO, B atmoctepe 3emnu BO3poc-
na ¢ 0,00285 %, unu 285 mnH.”" (no o6vemy ot obluero KonudecTBa rasa) B
Hauane 80-x ropos go 0,00345 % (345 mnu.”') B 1984 r., T.e.3a 100 ner Ko-
nuuecteo CO, B atmoctepe yBennuunocs Ha 21 %. Mpuuem 25 % Bcero npupoc-
Ta KOHUEHTpauuu NPMXoAanTea Ha nocnearne 10 net, T. e. MHTEHCMBHOCTL NPU-
POCTa NOCTOAHHO YBENWYUBAETCA,

LaTe HapexHy KONWMYECTBEHHYH0 OUEHKY BIIMAHWA NOBbILLIEHUA KOHUEHT-
paumnmu CO, Ha maMeHeHrA rnobansHOro KNMMaTta oKasbiBaeTca Ype3Bbl4aHO
CNOXHbIM, Tak Kak B obwem sosaeitctBue CO, ewe HeBennko, a Ha koneba-
HWA TeMnepaTypbl BO34yXa AEACTBYIOT CaMble PasNuuHble CTECTBEHHbIE U aH-
TPOIOreHHbIE haKTOPbI.

HanBonee nonHble M HafexHbIe IMNUPUYECKe AaHHbIe 06 “3IMEHeHMn oc
PEAHEHHOW TemMnepaTyPbl NPU3EMHOrO BO3AYXA CEBERPHOro NONYLWARUA, Nony-
YeHHble B CaMbl€ NOCNEeAHWUE TOAbl aHT TUACKUMM, aMepr KaHCKUMKU U COBETC-
KuMU Knumatonoramu /22, 103/, yKasbiBalOT Ha NPOUCXOANBLUMIA B TeYeHMe
XX cTonetua Npouecc nNOTenneHUA ceBepHoro nonywapua. Mytem ananusa
NUHEAHOro TPeHAA Temnepatypbl yCTaHoOBNeHo, yto ¢ 1881 no 1984 r. cpea-
HAA TemMnepaTypa BO3lyXa CEBEPHOIrO NONYLLARUA NOBLICUNAECh NPUMEPHO Ha
0,5 °C. MNpu 3tom 3a nocneanue 15 net TemnepaTypa Bo3fyxa NoBbLICUNACL Ha
0,35 °C, 7. e. MoXHO cumTaTh, 4to NnporHos M. U. byabiko 1972 r. onpasaancA.

KonuyecTBeHHble OLEHKM, NOMNYYEHHbIE ANA K0XKHOrO NONYLWAPUA, aHano-
ruuHbl /104/, xOTA 1 ¥MEIOT CyLUECTBEHHO MEHbLUYIO HaaeXHOCTh: noTenne-
Hue B 30He 0—60° 10. Ww. 3a 1881—1984 rr. oueHmBaeTcA TaKxe npyMepHo B
0,5 °C. OgHako no RaHHbIM, nony4eHHbiM 8 CCCP /22/ anA 3To 30HbI, yMe-
€M HECKONbKO MeHblUee 3HaueHue NoTenneHuA.

MNpuBegeHHbie aMNupuyYeckune parHble NONHOCTLIO NOATBEPKAAIOTCA Teope-
TUMECKMMM OUEHKAMU OXXMAAEMbIX 33 CTONETHUIA NEPUOA M3MEH EHUI CpeaH el
rnobanbHoi TemnepaTypbl BO3AyXa B pesyneTate pocra cogeprkanua CO, B
aTmoCthepe, KOTOPble 0Ka3anuce paBHbiMu 0,56 °C NpU cpefHei KBaapaTu-
4ecKoi norpewHocTv ato Benwantbl 0,17 °C /19/.

WUccnenoBanna, BbINONHEHHbIE B NOCNEAHME TOAbI, MO3BONWIN HE TONBKO
OUEHNTb NpPOMCLUEALUME aHTPONOreHHble U3MeHenuAa rnobanbHOro KNumara,
HO #, 4TO ocoGeHHO BaXkHO B NPAKTUYECKOM NNaHe, AaTh NpefBapUTenbHbIe
Hay4Ho o60cHOBaHHbIE RONrocpoYHble (R0 50—70 net Bnepen) KnumaTuuec-
Kue NporHosbl, KOTOpbie MOTYT AaTh ofliee NpeAcTaBnexue O TeHAEHUMAX
V3MeHeHrt BOAHbIX PeCYPcoB B GyAyLiem.

B nacToAwwee BpemMA B UCCNEROBAHVAX COBETCKUX YYeHbIx 06bIYHO UCNONb-
3yeTcA cneayowan obwana cxema NPOrHO3UPOBAaHWA Ha NEPCNeKTUBY KNMUMa-
TUYECK O CUTYAUMMN ¥ BOAHLIX PECYPCOB:

1) nporHoaupyerca pasBuine 3HEPreTKY Ha MCKOMAaeMOM TONMUBE U pac-
cunTbiBatoTcA Boibpockl CO, B atmocdepy;

2) ouenupaetca koHueHTpauma CO, B aTMocdepe wa ocHoBe aHanmaa npo-
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UeccoB yrnepoAHOro UmrKna;

3) no KoHueHTpaumn CO, paccuuThiBAaeTCA NOBbIWeHUe CPeAHeN rnobans-
HOW TemMnepaTtypkl BO3AyXa, NPY 3TOM NPMHUMAETCA, 4TO YBENUYEH e KOoHUEeH-
rpaumm MT C yeunusaer Boapeitctene CO; Ha temnepatypy;

4) no ysennueHnio rno6anbHON TemMnepaTypsbl OUEHVBAOT BO3MOXHbIE pe-
rMOHaNbHble M3MEHEHWA KIUMATUUECKMX XapakTuepucTUK (TemMriepaTypbl
BO3AyXa, 0CAAKOB, ucnapeHus) ;

5) Ha oCcHOBE M3MeHEeHMI PervoHanbHoOro KNumara nPon3BOAMTCA OueHKa
BOAHbLIX PECYPCOB BYAYLLIEro U X BO3MOXHbIX M3MeHeH VA MOA BIMAHUEM XO-
3ANCTBEHHOW AeATenbHOCTH Ha Boaocbopax;

6) no M3IMeHeHMAM BOAHBIX PECYPCOB M APYIUX 3NeMeHTOB BoAHoOro 6ana-
HC2 PEervoHOB OUEHUBAETCA AMHAMMKA YPOBHA BOHKHEALWMNX BHYTREHHUX BO-
AOEMOB.

Kaxabin n3 npueegeHHbIX 3TanoB npeactaBnAet co6oW CNOXHYI0 caMOCTo-
ATENbHYK HayuyHylo npobnemy, Tpebytowylo ANA CBOEro peweHnA npuMeHe-
HWA HAREeXHbIX UCXOAHLIX AaHHBLIX M CaMbiX PasHOOBPa3HbIX COBPEMEHHbIX
MeToAandeCKMX NpueMoB. [pu 3ToM, ecTecTBEHHO, TOMHOCTb BbIBOAOB KaXAO-
ro nocneaylowero atana 6yaer 3aBUCETb HE TONLKO OT NPUHATLIX MPeanockl-
NOK W UCMONb30BaHHbIX METOAOB, HO U B MeHbLUEA CTeneHn OT HaREXHOCTH
BbIBOAOB MPEALWECTBYIOWEro 3Tana; T. €. BbIBOAbl NOCNeAHMX ITanos Mpu
NPOYMX PaBHbLIX YCNOBUAX ByAyT BCerfa MMerb Havbonbllyto MoOrPewHocTb.

He ocrasasnuBanck B aeTanAx Ha COBPEMEHHOM COCTOAHWM Npobnemsl,
npyBeaeM NuULLb OCHOBHbIE Pe3ynbTarhl U BbIBOAbLI, NONYYeHHble K HACTOA ULe-
My BPEMEHM MO KaKAOMY M3 3TanoB MNPOrHO3UPOBAHWA KNUMAaTa U BOAHbIX
pecypcoB byayLuero.

Cyuectesyet AOBONbHO MHOTO BonHe 060CHOBaHHbIX CueHapves PasBUTHUA
MWUPOBOW 3HepTreTuKK Ha Gnmxkakwmue 50—100 ner, yunrtbiBatowme camoie pas-
nuuHble hakFopbl U NPEANOCLINKK, B 3aBMCUMOCTHN OT NPUHATLIX MPOTHO308
3HEPreTMKWN cneayeT OXUAATh U Pa3NnuHbIX 3HaueHui noctynneduA CO, B arT-
moccepy. B cooTeetcTBMe € BLINONHEHHBIMU PA3NMYHBIMW aBTOPaMK pacyeTta-
mMu /20, 24/, kotopble NPEACTaBNAIOT HaMBONLLUMA NPaKTUNECKNA UHTepec
ANA NPOTHO3UPOBAHWA, MHTErpansHoe 3Hadexune nocrynnedna CO, B armo-
ccepy no 4erbipeM Hanbonee 060CHOBAHHLIM CUEHAPMAM PasBUTMA IHEPTeTH-
KW B MUPe U3MEHAETCA HesHaunTensHo Ha Bnwkanwmne 30—70 ner. Pacuertsl,
BbINONHEeHHbIe ANA yKAa3aHHbIX BAPUaHTOB CUEHapUA pPasB1TUA 3HEPTreTUKN Ha
rnepcneKkTUBY 1 cooTBeTCTBYHOWEro um noctynnedua CO, 3 atmocdepy, Aann
ROBONBHO 6nNU3KME 3HAYEHWA KOHUEHTpaUMKM YrnNeKucnoro rasa Ha rnepvog
20 2050r.:

fop.... 1959 1980 1990 2000 2050
man, "1 315 337 3606 394:9 700+ 100

3Hauenue ocratoweiica k 2050 r. B armoctepe aonn CO, NPOMBILWNEHHO-
ro NpOM3BOACTBA nonyYaercA 6nM3KUM Mo BCEM pacyeTHbiM BapuaHTamM —
okono 60 % o6uwero nocrynneHua. CpegHee 3HaueHue koHueHTpaumm CO, Ha
2050 r. No BCeM cUEHAPMAM U BCeM BapWaHTam MOAENy yrNepOAHOro uMkna
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1 OTnuune pe3ynbTaToB 3a CHET PA3AMMHLIX

oxasanocb 6nuskum Kk 700 mnH~

NPMHATBIX CUEHapMes pa3sBUTWUA 3HepreTuku cocrasnaet +80 mnu.”}; norpe
WHOCTL 3a c4er BbiGopa napamMeTpos MOAENU YrNepoOAHOro ynMkKna cocTasnaer
50 mnH.”': cymmapHan rnorpewHocTs pesynstata oueHku *100 mnH. !

/20, 24/.

Ha npuseseHHbIx 3HayeHMAX KoHueHTpaumu CO, ocHOBLIBAOTCA BCe COB-
peMeHHbIe NPorHosbl rNobankHoro u pervoHansHoro knumata. Mocne nepso-
ro nporHoza byasiko 1972 r. pazanuyHbIiMu aBTopamu onybnnMKoBaHo HemMano
AporHo3oB rnobanbHoro NoTenneHuA aH TROMOTEHHOMO MPOMCXOXKAEHHA.

BakHbIM Warom B pewlenne npobnemsl NpPorHo3upoBaHuA rnobanbHoro
KNUMarta, B MeXAYHAaPOAHOM MPU3HaHMKM U OCO3HaHUKM Hanbonee BePOATHOW
KOHUuenuun rnobanbHoro nortenneduA B Gnwxanwem Gyayuiem 6binun utorn
COBETCKO-aMEPMKAHCKOr0 COBEWaHMA KNUMaToONOroB Mo U3yYeHUIo BAVMAHUA
yeennyenna CO, B arMmocepe Ha knumat (MeHunrpaa, wiows 1981 r.) . Ha
3TOM COB elLaHnM, UICXOARA U3 NPUBEAEHHOro Bbilwe Hanbonee BEPOATHOTO POC~
Ta KoHueHTpauwm CO, B aTMocthepe, Bbinu nonyveHsbl n ony6nnKoBaHsl /24/
chnepywme oUeHKW BO3MOXXHbIX M3MeHeHWIA cpeaHeit rnobankHOW TemMnepaty-
pbl BO3&YXa Y 3eMHOW NOBEPXHOCTU HA MEepCNeKTUBY Mo CPaBHEHUo C KNUMa-
TOM KoHua XIX B.:

foa....... 2000 2025 2050
T°C........ 1-2 2-3 3-5

MNporHos ocHoBaH Ha ouex ke coBmecTHoro adupexta CO, u Apyrux rasos,
co3palowmx napHukosbin addexkt. HmxHME npesentl NPOrHO3HbIX OUEHOK
rnonyuyeHsl NP1 NPeAnonoXeHUn, YTO Manbie ra3oBble COCTABNAOUIME YBeNu-
4nBaloT IdeKT NoBbIWEHVA TeMnepaTypsl 3a cuet pocta CO, Ha 30 %, sep-
XHue — Ha 60 %.

B 1985 r. Ha MexayHapoaHou koHdepeHuun B dunnaxe 3a ocHoBY 6bin
MPYMHAT MPOTHO3, N0 KOTOPOMY rnobanbHoe noTtenneHuve, cOOTBETCTRYIOLLEq
yaBoeHuio KoHueHTpaumn CO, B atmMocdepe, 6yaeT AOCTUMHYTO NPUMERPHO K
2030 r. u cocTasut 1,5-4,5°C (¢ y4eTOM BO3AENCTBUA ManbiX rasoBbIX cOC-
TaBNAKUMX) .

Caman nocnefAHAA YTOYHEHHAA MPOrHO3HaA OUEHKa, OTPaXXalLlan coBpe-
MeHHOoe COCTOAHME UCCNefoBaHWA no 3tow npobneme B CCCP, 6bina Bbinon-
HeHa B KoHue 1986 r. n ony6nukoBana B KonnekTuBHol MoHorpadwmu /3/. No
3TOW OUEHKe N0 CPaBHEHMIO C AOMHAYCTPUanbHou anoxow (ao 1860 r.) nosbi-
LueHWe CPeaHER TemrepaTtypbl BO3AyXa 3a cuet KoHueHTpaumn CO, 1 mManbin
rasoBbIX COCTaBNAOUMX B aTMoctepe MeeT cneaytowme 3HaUeHUA:

Foa....... 1975 1986—1990 2000 2025 2050
...... 0,5 1,0 1,5 2,5 3—-4

MNpuBeaeHHble 3HAYEHUA OXUAAEMbIX M3MEHEHUW rnobanbHOro KnuMara,
Kak 6bl HaaexHbl OHN He BbiNn, HEAOCTATOYHLI AaXe ANA caMbliX NPUBNMXKeH:
HbIX OUEHOK BOAHLIX pecypcos Byayulero. Mocnearnue Moryt 6biTh MoNyyerbs
MWL HAa OCHOBE KONMYECTBEHHBIX OUEHOK BO3MOXHBIX PervmoHanbHbiX W3-
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MEHEHMIA KNMMaTH4ecKMx YCNoBui (Temrnepatypbl Bo3gyxa Mo Ce30HaM, 0Ca-
AKOB U T. N.), KoTopble, K COXaneHuio, A0 HAaCTOALWEro BpeMeHu OUeHNBAIOT-
CA CYULECTBEHHO MeHee HaleXHOo AaXe ANA CaMbIX KPYMHbIX PErMOHOB 1 peYs
HbIX HacceitHoB.

LAnA nporHosHbIX OUEHOK M3MEHEHWA pervoHanbHoro knumara Hanbonee
LUMPOKO WCMONL3YIOTCA AMHaAMUuYeckue Molenu obuied UMPKYNAUMK aTtMo-+
cdepbl 1 MaTepuarsi NanNeoKNUMaTUYECKNX PEKOHCTRYKUMA KNUMAaTUYECKMNX
ycnoBuid anA Gonee Tennbix anox npownoro. MporHoskl aHTPONoOr eHHbIX U3-
MEHEeHMIA TeMnepaTypbl BO3RYXa M OCaAKOB Ha nepcnexktnry Ao 1990—2000 r
n paxe no 2020 r. pasannch PasnNMUHbLIMKA aBTopaMu, HauuHana ¢ 1974 r. Cne-
LYeT OTMETUTb, YTO B KONWYECTBEHHOM OTHOLLEHMM 3TV NPOrHO3bl BECbMa
Pa3nunuHbl, 0cOBEeHHO NPUMEHUTENBHO K NMPOrHo3MpoBaHWio obuiero yBnax-
HEHUA M CYMMbI OCagKoB. JTO CBMAETENLCTBYET NpeXxae BCEro o TOM, YTO
npobnemMa OUEHKWU BO3IMOXHbIX RONTOCPO4HBLIX (Ha 25—50 ner) MameHeHuin
pervoHanbHbIX KNMMATUYECKUX XapaKTepUCTUK, OBYCNOBNEHHBIX POCTOM
koHueHTpayun CO, B atMocdepe, noka eule oveHb AaneKa OT OKOHUYaTeNbHOA
ro peweHunA. YKa3saHHbld BbIBOA B NONHOW Mepe NOATBePAUNW UCCNEA0BaHMA,
BbIMONHEHHbIE B HaLL e cTpaHe n 3a pybe)koM B CamMble nocneaHne roabl.

LetanbHbiA aHanu3 pe3ynbTaTtoB NPUMEHeHUA COBPEeMEeHHbIX MOAENen Teo-
pPUM KNMMarta ANA NoNyvYeHnA oUeHoK BNMAHKUA yBenunuennA CO, B atmoctepe
Ha reorpadmueckoe pacnpefeneHue Npu3eMHOW Temnepatypbl BO3ayXa W at-
MocthepHbIX ocagkoB nokasanu /18, 22/, uto ecnu anA nonAa Temnepatyp
BO3AYXa Pe3ynbTaTbl NPUMEHEHUA PA3NIMUHbIX MoZAeneit cornacyrTcA XoTA Bbi
Ka4yeCTBEHHO, TO ANA NONA atMochepHbIX OCaAKOB NPUMEHeHMe MoJenen He
nano Kakux-nubo nonoXxutensHbix pesynstatoB. lMocneaHee, ectectseHHO,
3HaYUTENbHO YCNOXXHAET npobnemMy coBpemMeHHOW OueHKW BO3MOXHOTO W3-
MeHEHMA PervoHanbHbIX KNUMaTUYECKUX XapaKTepucTuK npu rnobansHom
rnovenneHnMM v Aenaer BCE KONWYECTBEHHbIE OUEHKM XapPaKTepuCTUK MeHee
HagexHbIMU. B To e BpeMA pARA nonyueHHbIX B nocneaHuve roabl pesynbra-
TOB nccneposaHuii /18, 22/ B obwem noaTBEPXAAET BO3MOXXHOCTH UCMONb30-
BaHWUA ANA PervoHanbHbIX OUEHOK KONMYECTBEHHbIX M3IMEHEHMIA PasnuuHbIX
XapaKTepUCTMK KNumarta npu rnobanbHOM MOTenneHun AaHHbIX M3MepeHU
3a NepuoA MHCTPYMEHTanbHbIX METEOPONOTMYECKUX HABNIoAeHNA, a TaKXKe
naneoKNMMaTMYeCKMx MatepuanoB. Y KasaHHble AaHHblé B OCHOBHOM M UC-
MONb3YIOTCA B HACTOAUWEE BPeMA ANA PErvMoHanbHbiX OUEHOK M3MeHeHuit
Temneparypbl Bo3Ayxa (CpeAHerofoBow, NETHEA U 3MMHEN | M roA0BbIX OCAAX
KOB ANA PaioHOB CEBEPHOro MONYLApUA U B NepBYIO ovepeab ANA TeppUTO-
pum CCCP.

YTOuHeHHbIE KapTbl M3MEHEHMW 3UMHEA WM neTHeW temrnepatyp BO3AYXE
ceBepPHOro nonywapuva npy rnobanskHoM nortenneHMyn Ha 1 °C (no oHowe:
HWO K Nepnoay Ao cepeauHbl 70-X ropos), T. e. rae-to Ha 2000 1., 6binm no-
nyvenbl B T B 1986 r. noa pykoeoacTteOM ByAbIKO W npeacTaBreHbl HY
V Bcecoto3HoM ruaponorudeckom cvesae /18/ m B monorpadmm /3/. Onm no-
Ka3blBalOT, 4TO MOBbIWeHUE 3UMHER TemrnepaTypbl Bosayxa 6yaer Hambonee
cyuiecTeeHHbIM (Ha 2—4 °C) B BocTouHo Espone v ocobeHHo B LieHTpans-
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HOM 1 CesepHol CMBupY; B yCNOBUAX MOPCKOMO KnvimaTa 3anagHoi Esponsl
3aMeTHOro M3MeHEeHVA TeMNepaTypPbl 3MMHUX MeCALEB Npu rnobansHoM noTe-
nneHnn Takoro Maclitaba He npovsonfet. SletHue TeMnepaTypsl BO3AyXa 6o-
nee scero (Ha 2—3 °C) MOBLICATCA B BLICOKUX LIXPOTAX, 0COBEHHO B APKTH-
Ke; B UeHTpanbHbix paoHax Esponenckon vactu CCCP » Cubupu noBbiwe-
nue coctasut 1 °C, a Ha tore CpeaHeit A3un BEPORTHO Aaxke HEOONbLUOE CHU-
YXEHWEe neTHUX TeMnepaTyp BO3Ryxa.

BnuAHMe rnobanbHOro NoTenneHuAs Ha peXxKMM OCaAKOB OKAa3biBAeTCA elle
6onee CNOXXHbIM U OUEHKK MX MeHee OnpeaeneHHbl NO CPAaBHEHUIO C OUeHKa
MW M3MeHEeHMH TeMnepaTypbl Bo3ayXa. B camoe nocnepHee BpemMAa Knumaro-
noramu CCCP /3/ nonyuenbl KapTbl BO3MOXHbIX W3MEHEHWA rofoBbIX OCal-
KOB ANA CeBEpHOro fonywapua v, B YactHocTu anA Tepputopun CCCP, npu
rno6ansHom noTennedun Ha 1 °C (Ha 2000 r.) , Ha 2 °C (Ha2020r.) una3-
4 °C (wa 2050r.). EctectBenHo, HanBonee petanuHbl 1, No-svgumomy, bonee
MNn MeHee RocToBePHbI KapThl (puc. 29 un 30), OTHOCA LWmecA K KOHUY TeKy-
wero cronetua /3/. K 2000 r. cnegyeT oxugath ABe 06nacti 3aMeTHOro yBe-
NUYEHNA FOAOBbIX OCafKOB — cesep EBponsl # Azumn (Ha 50 MM) v CpepHan
Asun, vyactb KasaxcraHa n [JanbHero Boctoka (Ha 50—150 mm) ; Ha 6onbwen
yacTu Tepputopuu 3anapHow Esponbl u B paitoHax cpeaHux wupoTt CCCP ko-
NUYECTBO OCAAKOB yMeHblaetca (npumepHo Ha 50 mm). Hanbonee 3nauu-
TenbHOE yMeHbleHue ocagkos (Ha 100—-200 mm) crnegyer oxxnpate Ha Teppu-
Ttopun CeBepHon Amepuku, a ysenuuenue (o 200--300 mm) B CeBepHoit
Adpuke (puc. 29 n 30). NonyueHHbie paHHble Bbiny ucnonsaosaxsl B TN
ANA OPUEH TUPOBOYHBIX OLEHOK M3MEHEHVN BOAHbIX PECYPCOB Ha TepPUTORUK
CCCP na koHey cToneTus.

Ha Gonee otpaneHHyio nepcnextusy (3a npegenamwu 2000 r.), cornacHo
nocnegHUM nccneqoBaHnaM kKnumatonoros ', MOXHO 0XXuAaTh COBEPLUEH-
HO MHOW KapTUHblI M3MEHEHWA OCaAKOB NpU rNobanbHOM NOTENNEHUH, 4TO
obycnoBneHo, no-BURUMOMY, BO3MOXHOW KOPEHHOW NepecTROMKOW UMPKY-
nAumnm atMocthepsl. MpaKTuyecku Ha Bcen TeppUTOPUY CEBEPHOT O NoNyLWapua
Hanbornee BePOATHO 3HaUNTENbHOE YBEAMYEHUE TOA0BbLIX OCAAKOB, NPMYEM K
2020r. Ha Bcei Tepputopun CCCP, BKNto4an t0XKHbIe PanoHsbl, Ha 50—100 mm,
a K cepeauHe cnegywoulero croneta — Ha 100—200 mm /3/. Cneayet oTMme-
TATb, 4TO MPOrHO3HLIE OUEHKN OCaAKOB HAa OTAaNEHHY NEepCneKTUBY 4pes-
BbIYaMHO CXEMaTHYHbI, ABNAOTCA cyrybo opueHTUPOBOMHbIMU # Tpebytor
NPOBEAeHUA RONONHUTENBHBLIX KCCNEAOBaHUA ANA MX YTOYHEHUA 1 geTanu3a
uMmn. 310 KpaiHe BaXXHO, NOCKOMNbKY Y Ka3aHHbIE aHHbIE LOMKHbI BbITh NONO-
XEHbI B OCHOBY MM NPUHATUM PelleHnii No NePCcneKTUBHOMY Bogoobecneye-
HUIO PA3NUYHBIX PEFMOHOB MUpa.

MNpeanonaraemsle B 6nvixaiime ReCATUNETUA AHTPONOMEHHLIE MIMEHEHUA
Knumata 3emMnu No cBoum Maclwtabam 6nu3Ku K M3MEHeHUAM, KOTopble
MMENN MECTO B NPOLLSIOM Ha NPOTAKEHUM MUNIMOHOB neT /17/; ato BnonHe
MOXHO cebe npencTaBuTh, €cnv UMeTb B BUAY, YTO B XOAE COBPEMEHHOW XO-
3AWCTBEHHOW AEATENbHOCTY 33 [leCATHUNETVE CKMraloTCA Takue obbembl opra-
HMUYECKOTO TOMNMBA, KOTOPLIE CO3/4aBaNVCh B TEYEH Vit MHOT UX MUNMIMOHOB NeT,
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MocneacTBUA BO3MOXHBIX U3MEHEHWMA KNUMata TPYAHO NepeoueHnTs ANA
XO3AWCTBEHHOW AEATENbHOCTM YenoBeka, Bcen 6uocdepsl 3emnu u npexae
BCEro M3MeHeHMA NPUPOAHBIX YCNOBUA, KOTOpble MOryT BbITh 0COBEHHO 3Ha-
YN TENbHbIMWU B BLICOKUX U CPEAHMX LUMPOTAX.

B nocneaHue roabl BbINONHEHO HEMAanNo UCCNeAOBAHMIA, B KOTOPbIX CAENaHbI
NOnNbLITKK YCTAaHOBUTL 3aBUCUMOCTH MEXAY U3MEHEHUAMM KNMMaTUYecKux na-
PaMeTPOB U BO3AEACTBUAMMU WX Ha OKPYKAOLWLYIO cpeay W 06LecTB eHHOo-3KOo-
HomuuecKytwo cepy. NMpu aToM HanbonbLuee BHUMaHWE yAENAETCA BO3MOXKHO-
My BO3AEACTBMIO NoTeNneHnA rnobanbHoro KNMMaraHa pacTMTenbHbIN NOKPoB
1 CeNbCKOXO3ANCTBEHHOE NPOU3BOACTBO, HA COCTOAHME aPKTUYECKMX M aHTapK-
TU4ECKMX NbAOB, ypoBeHs Muposoro okeada /3, 99/,

OAnHO 13 BaXKHe! LUMX MOCNEACTBUA OXXUAAEMOro U3MeHeHMA Knumarta cBA-
3aHO C BO3AeiCTBMEM HA BOAHbIE PECYPChl, PEXXUM PEYHOr 0 CTOKA, COCTOAHUE
BOAHbIX 06bveKToB cylm. Tuaponoruueckne uameHeHun, obycnoBneHHble
BO3AEACTBUEM YenoBeKa Ha Knumar, HensBexxHo oKaXkyT BNMAHWE Ha Bce ac-
NEeKTbl CYLWRCTBOBaHMA U AEeATENbHOCTU YEeNOBeYecTBa — CeNbCKOXO3ANCTBEH-
HOe NpOU3BOACTBO, MENMOPAUUIO U 3HEPTeTUKY, perynnpoBaHue naBoAKoOB v
3aWMTy OT HaBOAHEHMWA, BOROCHABKEHWE MPOMBILLUNEHHOCTN 1 HaceNneHuA, pbi-
60NOBCTBO U TRAHCMNOPT, PEKPeaumto U OXpaHy npupoasbl.

Bo MHorux palioHax mupa (cMm. rnasy 5) umelowmecA BOAHbIe pecypchl Ha-
XOAATCA Ha rpaHN UCTOLWEHMA U He MOTYT B NMONHOW Mepe'y ROBNeTBOPATL No-
TREBHOCTU B HMUX CO CTOPOHLI HaceneHuA, NPOMbILLNEHHOCTU U CeNbCKOro Xo-
3AUCTBA; TPYAHOCTU B BOAOOGeCcneveHun UCMbITLIBAKT C KAXALIM FOAOM BCE
6onbliee KONMYECTBO CTPaH U perMoHOB mupa. MUck niountenbHble 3acylunu-
Bble rollbl UK CE30HLI, NEPUORNYECKM BO3HUKAIOWME B TEX UM UHbIX PErvo-
HaxX C HeyCTOMYMBLIM YBNaXHeHMeM, HEPEAKO CTAHOBATCA HauMOHaNnbHbIM
6eacteveM, 06yCcnoBNMBAIOWNM Ha MHOTUe TOAblI PACCTPOUCTBO IKOHOMMKW
¥ CO3AaI0WMM KONOCCANbHbIE TPYAHOCTU CYULECTBOBAHMA U PasBUTUA LENbIX
CTPaH M HapoRoB. B TO e BpeMA B Apyrux paioHax muvpa karactpoduyeckue
HaBOAHEHWA W NAaBOAKMW HAHOCAT T POMAAHLIA 3KOHOMUYECKUA yulepb u npu-
BOAAT K 4ENOBEYECKUM XKepTBam.

Bo BcemM Mupe NMOCTPOEHO M CTPOUTCA MHOXECTBO KPYMHbIX, Ype3BbIYaitiHO
ROPOroCTOAUMX TMAPOTEXHMUYECKUNX COOPYXXEHUA U BOAOXO3ANCTBEHHbIX CUC-
TeM, KOTOpble PaccunTaHbl Ha TUAPONOTUMECKME XapaKTepUCTUKM, OTBEdAD-
wme CTauMoHapHOW KNWUMATUYECKOW CUTyauuu, T. €. Ha Teé MaKcumManbHble 1
MUWHUManbHbIE PacxXoAbl, NABOAOHHLIE U MEXeHHUE Nepuolbl, KoTopble Hab-
nopanuck B npownom. Kak oHu 6yayT dyHKunonmposath B 6yayuiem, Kor-
23 pe3Ko U3IMEHMTCA KNUMAaTMYECKAR CUTYaUUA 1 COOTBETCTBEHHO BCE MrmApPo:
norvyeckve xapaKTepucTMKY, KakuM o6pasom B 3TUX YCNOBUAX BLIMNONHATE
ruaponorvieckoe ob60CHOBaHWE MPOEKTUPYEMbIX BOAOXO3AWCTBEHHbLIX CUC-
TeM, pewarts npobnemMbl NepCNeKTUBHONO BOROOBECTEYEHWA B TEX UK MUHBIX
pervnoHax?

Bce 3t npo6nemsl, eCTECTBEHHO, HE MOFYT He 6eCNoKOUTL CreunanMcToB
Nno rMAPONOTrUM U BORHOMY XO3RUCTBY. MccnepoBaHuA B 3TMX HanpasneHuAXx
nposoaAtcA 8 CCCP, CIWA u HekoTOpbIX ApPYrux CTpaHax Mupa HauyuMHaA c
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xoHua 70-x romos, T. e. Torga, KOTAa cTana OYeBUAHON OCTROTA N aKTyasb-
HOCTb NPOBNEMBI BHTPONOr eHHbIX W3MEHEHUI KNyrMaTa.

Ananusupya paboTbl, BLINOMHEHHbIE 38 NOCNeAHve fecATb NeT no npobne-
Me BIMAHUA U3MeHEHUIA KNnymaTa Ha TURPONornyecKne xapakTepucTuku, He-
TRYAHO 3aMETUTh, YTO OHM CyLLLECTBEHHO Pa3NN4aoTCA NO METOAMYECKUM noj-
XOAAM, MCNONb3YeMbIM UCXOAHLIM AAHHLIM M NPEANOCLINKAM W, KOHeYHo, No
NoNy4eHHbIM pesynbTatam v BelBoaam. [pu aTom ANA UccnepoBaHuUi, BbInon-
HeHHbIX 33 pybexxom (B CLWIA, Kanage, BennkobpnTaHMM U HEKOTORLIX ARY-
rux CTpaHax) npeMmyliecTBeHHO XapaKTepHO NpUMeHeHne ANA OUEHKU MU
PONOTrUYECKMX NOCNEACTBUNA, C ORHOW CTOPOHLI, rNobanbHbiX KNMMaTHUeCKHX
mMopenei (Mopenei obLen UVpKYnNALuM aTMocdepsl) , a ¢ Apyrov — Mopenen
GopMUPOBaHNA CTOKA HA PedHblX BOAOC6OPax C UCNOMNb30OBaHMEM B Kayectee
MCXORHbIX AaHHbLIX FMNOTETUYECKUX CUEHAPUEB BO3MOXKHbIX U3MEHEeHU Tem-
nepatypsl Bo3ayxa n oCagkos, B nepBoM cnyuae nony4aloTcA KpalHe HeTOY-
Hble, yNPoweHHble v 0606LeHHble ANA BonbLUNMX TEPPMTORWA M NEPUOAOB BPE-
MeHM faHHble, NO KOTORbIM MOXHO CYAUTb NULLIL O caMbix obUmX 3aKOHO:
MEPHOCTAX # TeHAEHUNAX BO3IMOXXHbLIX U3MeHeHNH OBLLEA YBNa>kHeHHOCTH B
Tex NNU UHbLIX KPYNHbLIX peruoHax 3eMnu. Ucnons3oBaHune Takux faHHbIX ANA
nepcreKTUBHOro NNaHypOBaHWA NPaKTUYecKu Heso3MoxHo. Bo BTopom cny-
4ae NONyvaloT KOCTATOMHO AETaNbHbIE U HAAEXKHbIE BLIBOALI O BO3MOXHbIX U3-
MEHEHVAX He TONbKO BOAHbLIX PECYPCOB, HO U TMAPONOrMMECKOTO PEXUMA B
npeaenax KOHKPETHbLIX PeuHbix 6AaCCEMHOB, PAacNONIOXKEHHbIX B Pa3NU4HbIX
thusuko-reorpatuueckux ycnopuax. OaHako nonyvaemsie NPy 3TOM BbIBO-
Abl, Kakvie 6bl peTanbHblie N HaREXHbIE OHY HE BbiNK, CBMAETENLCTBYIOT NULWLb
0 BO3MOXHOW peakuwm, 4yBCTBUTENbHOCTU BOAOCBOPa Ha Te UNK vikble N3Me-
HEHVA KNUMaTuyecKUX NapaMeTpoB. B NpakTMYecKOM OTHOLLEHUN KX UCNONb-
30BaTh 3aTPYAHUTENBHO RO Tex Mop, NOkKe I'¢ ByayT nonyyensl Gonee nnu me-
Hee HapgeXHble KGNUYeCTBeHHbIE Pe3ynbTaTbl O NPERACTOAUWMX WU3MEHEHMA X
KNUMaTUYECKVX XapaKTEPUCTUK B NPeAenax paccMaTpuBaeMbix GaccenHoB.
,?‘/J,nﬂ viccnepoBanui, Beayumxca B CCCP oueHka BO3MOXHbIX TMAROINON -
YecKUX NOCNEACTBUA OXKVAAeMbIX aHTPOMOreHHbIX U3MEHEHVA KnumMaTa, Kak
npaBvno, HenocpeAcTBeHHO 6asvpPyeTcA Ha NPOrHO3HbIX 3HAYEHMAX pervo:
HaNbHbIX KNYMaTUYECKUX XapakTepucTuK (npexae Bcero TemnepaTypsl BO3-
AyXa U OCaAKOB), NOMYYEHHbLIX KNVMATONOramMu RNA TEPPMTOPMM CTPaHbl v
ceBepHoro nonywapua. Npy aTom oueHku aawTcA no Metoay BoaHoro 6anax-
Ca 33 MHOroNeTHK I NePVoA Ha Pa3NNYHbIe PACYETHLIE YPOBHU UMW NYTEM yCTa
HOBNEHWA 3a neprog HabnofAeHMA KOPPeNnAUMOHHbIX 3aBMCUMOCTEA CTOKA OT
TeMneparypsl BO3flyxa v 0CaiKoOB U nochnegyoweil ux akcTpanonauun. Mo-
nyvaemMble B pesynbTate uccrnefoBaHUA BuIBOALI BeCbMa NpuBNvIKeHHbI, OTHO-
CATCA TONBKO K OCPefiHeHHbIM MHOrONEeTHMM XapakKTepUcTUKaMm roROBOIO
cTOKa BoNMblX PeuHbiX GacCeMHOB M KPYINHbIX MPUPOAHO-3IKOHOMMYECK VX
PervioHOB, TEM He MeHee OHK MOTYT VICNO Nb30BaTLCA NPU NEPCNeK TMBHOM MNna-
HUPOBaHNUKN KPYITHOMACW TabHbIX BOROXO3ANCTBEHHLIX MEPONPUATURA, NPK ON-
peAeneHnun obuwen ctpaTerum BogoobecnedeHuns v pewenns npobneM BHYT-
peHHUX BOROEMOB. HageXXHOCTh OUEHOK rmAaponor vieckux NOCNEeACTBUA B OC-
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HOBHOM ONpeaenAeTcA TOMHOCT. O NPOrHO3WPOBAaHWA PErMOHANbHbLIX KNUMa-
TUYECKMX XapPaKTEPUCTUK.

CywecTBEHHO pa3nu4Hbie nofdxonsl, nonyuusluve passutne 8 CCCP v 3a-
pyBexkHbIX CTRaHax B “CCNenOoBaHUAX MMALONOrUYECKUX nocneacTBuiz aHTRO-
NOr eHHbIX U3MEHEHUIA KNMMaTa, 06yCcnoBneHbl rNaBHbIM 06Pa30M BOCTMXKEHU-
AMY COBETCKUX KNVWMATonoroB; 3a pyb6exom R0 HacToALlero BpeMeHu npax-
TUUECKM OTCYTCTBYIOT Kakue-Nvubo peanncTiyecKue NPOrHo3bl UIMEHeHnd pe-
rMOHaNbHbLIX KMUMATUYECKUX XapPaKTEPUCTVK, OTHECEHHbIX K KOHKPETHbIM
permoHamM v Nneprosam BpeMeH .

OctaHoBuMcA NoApo6Hee Ha OCHOBHbIX Pe3ynsTaTax v BbIBOAAX, NONYYEH-
HbIX 3aPyBEXHLIMM M COBETCKMMM uccnenoBaTenamy no npobneme Bo3aencT-
BMA aHTPONOTEHHbIX U3MEHEHUIA KNMmaTa Ha BORHbIEe PECYPChl U rugponoru-
YECK U PEXKUM.

Fupponorvyeckue nocneacTBUA aH TRONON eHHbIX U3MEH eHuli KNMaTa B Toi
WMV VMHOW CTeneHW MoryT BbiTh NONyUYeHbl NyTem UccnenoBaHua Ha Hawbo-
nee CoBeplWeHHbIX MoAenax obuied unpkynauum atMmoctepbl. UnTepecHble
pe3ynbTathl B 3TOM OTHOWeHWMM MoNnydeHsl, HanpuMep, B pabotax /107--109,
131/. B atux paboTax NpUBOAATCA Pa3sNuuHbie N3MeHEHNA CPeftHe30HanbHbIX
3HaYeHUN BNAXKHOCTW NOYBLI, BREMEHHOro U NPOCTRPAHCTBEHHOrO pacnpegene-
HWA 06bemMOB NOBEPXHOCTHOrO cToKa. [lokaszaHo, B 4aCTHOCTH, 4TO NpPOUECC
rnobanbHOro NOTEMNEHNA MOXXET CONPOBOXAATLCA 3aMETHLIM YBenuuyeHuem
rOAOBOrO CTOKA B BbICOKWX LUMPOTAX U CYWECTBEHHbIM U3MeHeHneM 3anaca
Bnaru B no4se Ha 6onbWKNX TeppUTORUAX. B oTHOWeEHUN UChonb30BaHWUA MO-
Aeney TEOPMW KNWUMaTta RNA KOMUYECTBEHHOR OUEHKU FMAPONOrMYeCKUX Nno-
cneacTsvi ocobbin uHTEpec npeacTaBnAeT paboTa, BbINONHeHHaA B YnpaBsne-
HUM No oxpaHe okpyatowen cpeabl CWA B 1984 r. /129/. B stoi pabore
KpynHomacwrabnaa mofens obuen UMpKYNAUUM CReynanbHo MCNoNb30BaHa
ANA aHanu3a nameHeHWA OCafKOB, UCNAPeHWUA U NOYBEHHOW Bnaru B npegenax
6onbwnx permonos CesepHoit AmeprKu, KOTOPbLIE MOry T MPOU3ONUTU NpK Y A-
BoeHun coneprkadmna CO, B atMocthepe. HecMOTPA Ha Manylo paspeLuatoLLyo
CNocobHOCTL MOAENY ¥ VMeELMECA HeROCTaTKyt B ONUCAHUW MuAPOoNoOrvYec-
KuxX NPOUEccoB, NONyYeHHble BbIBOAbI 3aCNy>XUBaOT BHUMAHUA TUAPONOMOB
M BOROXO3ANCTBEHHNUKOB — OHW CBXAETENLCTBYIOT O BO3MOXHOM npu rnobanb-
HOM NOTenNeHnM Becbma sHaumTensHoM (Ha 20—60 %) ysenuuennn ronosoro
CToKa B ceBepo-3anapHbix pavoHax CUWA npy oAHOBPEMEHHOM YMeHbLUEHUY
(Ha 26 %) cToka B UEeHTPanbHbIX PaiOHax CTpaHbl.

B ofwem 6nuskue pesynbTaThl rUALONOIMYECKUX NOCNERACTBMMA NONYYEHbI
apyrumu aBropamu (tatn. 23) nyTem ucrons3oBaHuA moaeneu obueil ump:
KynAuuyu ANA pasnunuHbix pervuoHoB CeBepHoin AMepUKY: YMeHbLUEHME CTOKA
B bacceiiHe Benukux osep Ha 12—13 % /118/ v ysenwuenne BosHOCTH 6Onb-
wux pexk (Ha 7--20 %) B KaHage, wrar Keebek /121/.

AHanu3nDyA nonyyaemble Ha pasHbiXx mogenax obiled UMpKynAuuK aTmo-
cthepbl pe3ynbTaThl OUEHKY FMAPONOr MYeCKMX NOCNERCTBUN aHTPONOTeHHbIX
n3MeHeHurn rnobanbHOro KnWmara, crefyer OTMETWUThL, YTO OHWU AAneKo He
MAEHTUUHLI, @ ANA PALA BaXKHEN LLKX NOKasaTenen U PErMoHOB BblBOALI MOTYT
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6bITb Aa)ke BecbMa npoTtusBopewuskimu /3/. NMocneaHee 06ycnoBneHo, No =ced
BUAMMOCTHU, TEM, 4TO COBPEMEHHblE, AaXe CaMble COBEpLIeHHbIE MoAenu
OYeHb CXEMAaTUUYHO OMUCLIBAKT MMAPONOTN MYeckue NPOLECChbl, 3HaYUTENbHO Y-
powan ux. BesycnoBHo, NCCNEAOBaHWA B 3TOM HanpaBnexum 6yayT npopon-
XeHbl, MOCKONLKY a3 eKBaTHOE ONMCaHWe MTMAPONOrMYECKOTo UMKNa B Moge-
NAX TEOPUU KNUMATE, UMELWMX AOCTAaTOYHYIO ANA PervuoHanbHbIX Konudecr-
BEHHbIX OUEHOK Pa3pellaloLyto cnocobHOCTL, ABNAETCA ogHow U3 Hanbonee
aKTyanbHbix 3apavy. OAHAKO [0 HAaCTORLIETO BPeMEHY HU3KaR TOYHOCTb oue-
HOK TMApPONOrmM4ecknx NOCNEACTBUIA C MOMOWBIO MOAENEA TEOPMW KNNMATA ¢
NPOTWBOPEYMBOCTb MONy4YaeMbIX pe3ynbTatoB B 60MbLUMHCTBE CNyyYaes He No-
3BONAKOT MX WMCMNONb30BaTh B KauyeCTBE NPOrHOCTMYECKUX ANA KOHKPEeTHbIX
TEPPUTOPRWUA U PeYHbIX HacceitHoB.

B nocneanune pecats net 3a py6exxom, npexae scero 8 ClIA, Bennkobpu-
TaHum u KaHape, BeInonHeH uensii PAA MCCNEAOBaHWA NO KONMYECTBEHHOW
OlieHKEe BO3MOXHbIX U3MEHEHMA XapaKTePUCTUK PEYHOIro CTOKa Mpu nsmexe-
HUM KNUMATU4ECKUX MapaMeTpPoB NMpPUMMeHUTENbHO K KOHKpPeTHbIM Bogocbo-
pam, pacnonoXeHHbIM B PasnuuHbIX hrU3nKo-reorpaduiecknx ycnosmax. MNpu
3TOM, KakK MpaBuno, WCMONL3YIOTCA PasNu4Hbie TUMOTETUYECKUE cueHapuu
BO3MO>HbIX U3MEHEH WA TemrepaTypbl BO3RyXa U OCAAKOB, KOTOPbIe 6a3upy-
10TCA Ha 061WNX 3AKOHOMEPHOCTAX U TeHAEHUMAX, NONy4YaemMblix Npy UCCnelo-
BaHMAX Ha mopenAx obwend umpKynAuum atmocdepsl, NOCNeACTBUA NoBbILLe-
HUA KoHueHTpauwn CO, B atmocdepe.

Pesynbtathl amMx uccnegoBaHuin npuseseHbl B pabotax /98—100, 102,
111-113, 116, 120, 123, 132 n gp./. B paborax /99, 106, 130/ paHbi 0630pbI
1 0606UEHNA NCCNEAOBaHWIA, BLINONHEHHbIX NO Npo6neme, pPacCMOTPeHbl TRe-
60BaHMA K MOAenAM BOAOCGOPOB ANA MONYYEHUA HAREXHbIX KONWYECTBEH-
HbIX BbiBOAOB. B aBrycte 1987 r. B Kanage (r. Baukysep) Ha mexayHapoa-
HOM cumMnosuyme , BnuaHune mameHeHmnil KNnuMaTa 1 KNMMaTMYECKOW M3MeEH-
YMBOCTY Ha MMAPONOTUYECKUA PEXMM 1 BOAHbIE pecypebl’’ /125/ wnpoko o6-
CY)XXAANUCb BOMPOChI WYBCTBUTENLHOCTU PeYHbIX BOAOCG0POB M BOAOXO3ANCT-
BEHHbIX CUCTEM K €CTECTBEHHbIM M aHTPOMOTeHHbIM M3MEHEHNMAM KNMMartu-
4ecKux napameTpoB.

OnHa 13 nepBbix 3apy6exHbIX paboT, NOCBA LWEHHAA aHaNW3y BO3AeNCTBUA
KAMMaTuyecKux wu3meHeHu Ha BogHble pecypcbl, npuHaanexut Usapuy
/120/, oH BeiNonHMN ee anA ycnosui ceepo-Boctoka CIIA. B pa6ore /120/
pPaccMoTpeHbl pasHble MOAXOAbI ANA OUEHKW TFUMNOTETUHECKMX W3MEHeHUl
KNMMATa Ha XapaKTepMCTMKW BOAHBLIX PECYPCOB, B TOM 4MCNE aHanu3 peak-
umy BogocbopoB Ha KNMMATUYECKWE AHOMANWUM, UMEBLLME MECTO B MPOLUMOM.
Ha ocHoBaHuu BbINONHEHHOr 0 aHanm3a BO3REACTBUA KNMMATMYECKMUX U3MeHe-
HWA Ha rMApPONOTMYecKUe XapaKTepuCTUKMU 1 OBLIMX NOrMYeCKUX paccyx/ie-
HUA (He MMeA B OBLUEM CaMUX OUEHOK OXXUA2EMbIX USMEHEHMIA KNuMarTa),
Wsapy npuxoanT K BLIBORY, 4TO HEKOTOPLIE BaXKHE! LUME NAPAMETPbI, B 4acT-
HOCTM M3MEHYMBOCTb PEYHOrO CTOKA, OYEHb YYBCTBUTENbHbI K U3MeHEeHUAM
KnuMaTtuyeckux napametrpoB. OH cuvTaer, YTo ANA NEPCNEKTUBHOINO BOAOXO-
3ARCTBEHHOTO MNaHWPOBAaHMA KpallHe BaXKHO MeTb ANA BoaoC60pOB Hanbo-
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nee peanucTuiecKue CLLeHapuy BO3MOXKHbIX M3MEHEHUA Knwumara.

B pabotax apyrux asTopos y»ke Mony4eHbl KONMUUECTBEHHbIE OLEHKK BO3-
MOMHbBIX U3MEHEHUN MTUAPONOT MYECKMX XAPAKTERUCTMK ANA KOHKPETHbIX BO-
nocbopoB. [py 3TOM B KauecTBe METOAVMMECKOW OCHOBbI NPexae BCero wc-
NONMbL30BaNNCh XOPOLWIO WM3BECTHble 3MNUPMUYECKUE 3aBUCUMOCTY TOROBOIO
CcTOKa OT TemnepaTypbl BO3ayxa u ocagkos. Takum nytem CtokTtoH » Borres
/123/ uccnepoBanu rupponoruyeckue NOCNeacTBuA ANA CeMU KPYNHbLIX BO-
nocbopoB 3anapusbix panoHoB ClIA, ofycnoBneHHble TUNOTETUNECKUMY #3-
MEHEHUAMY FOAO0BbIX 3HAYEeHWA TemnepaTyPsl BO3AyXa U OCafKOB MO 4YeTbl-
pem cueHapuam: £2 “C u 10 %. AsTops! /123/ npuwnm K BbIBORY, Y4TO U3Me-
HeHuA B cTopoHy Gonee Tennoro v cyxoro knumara 6yayt umets Haubonee
HebnaronpuATHLIE NOCNEeACTBUA ANA 3aNaaHbIX PAMOHOB C OTPaHVYeHHbIMU
BOAHBLIMU pecypcamu (ymeHbLueHve ronoBoro ctoka Ha 40—76 %) . Usmene-
HUA B CTOPOHY Bonee NpPOXnNagHoro ¥ BNaXHoro Knumara umeny 6ol Hanbo-
nee 6naronpuATHLIe NOCNEACTBUA, XOTA yBenuueHue NAaBOAKOB HA KPYMHbIX
PeYHbIX CUCTEMEX MOXKET NPUBECTU U K HEKOTOPbIM HEraTBHbLIM ABMEHUAM.,

PerpeccroHHbie 3aBMCUMOCTU CTOKa OT TemriepaTypsl # 0CaAKOB UCNOIb-
3oBanwn Takxe Pusun n Barrorep /116/ ana oueHku BAMAHKMA runoTeTUvec-
K#X M3MEHEHVW TeMnepaTypbl BO3RyXa ¥ OCaftKOB Ha rofoBoW cTok p. Kono-
pago. OnpegenMB MHOXECTBEHHYHO KOPPENAUW0 3a MHOTONETHWA nepwuoa,
OHU pacCunTany peakuuto CTOKAa PeKy Ha yBenuueHue Temrnepatypbl Bo3ayxa
Ha 2 °C v uaMenenna ocaaro Ha 10 %: gaxe NPu yBenuueHunt 0CaRKOB ro-
ROBOW CTOK yMeHblaeTcA (Ha 18 %) 3a cueT yBenuueHuA ucnapeHva; npu
yMeHbLUIEHUY OCaAKOB yMeHblUueHue cToka cocTaBuT 40 %. Takum obpa3zom,
€CNU perpPeccMoHHble 3aBMCUMOCTHN ByAyT CNPaBeANvBLI B yCNOBUAX N3MEH eH-
HOro KNMMara, 7o npy rno6ankHom NotenneHuy, No MHeHwo astopos /116/,
CneAyeT OXupaTtb CYLLECTBEHHOrC YMEHbLUEHWA BOAHbIX PECYPCOB B 3anag-
Hbix painoHax CUIA, 1. e. BbiBoabl CTokTona v Borresza 6binu NONHOCTLIO NOA-
TBepXaeHbl (Tabn. 23) .

AxanoruvuHblid aHanu3 Boinonvunu Uaso n Bpasens 1984 r. anAa naTu peu-
HbIX 6ACCEAHOB BNAXKHON 30HbI, HO YXKe C YUeTOM NPAMOIO BNNAHUA KOHLEHT-
pauny CO, Ha TpaHCNVPaUMOHHYI0 CNOCOBHOCTL pacteHun (NMonaraetcsa, 4To
Npvi NOBbIWEHNY KOHUEHTPaUuUy OHa pPe3KO yMeHbluaeTcA). 8 3toM cnyuae
nonyyeHbl NPAMO NPOTYBOMNONOXHbLIE PE3YNbTaTbl — MPY YMEHbLUEHUU ocag-
koB Ha 10 % oxwupaerca yBenuueHue cToka Ha 58 % npu oTCYTCTBMM M3MeHe-
HUA B TeMnepaType vt Ha 42 % npu yBenuueruy TemnepaTypsl Ha 2 °C. 8urneit
n oxones /132/ npeanonoxung, 4T0 OAHON M3 NPWYUH NONYYEHHOrO CTOMb
Bonbworo adihexta NnpAMOro BosgencTeua KoHueHTpaumy (.0, agnAerca ma-
nein KoaddmumeHt croka (0,16) paccmatpuBaembix BacceitHos (AnA yme
PeHHbIX WKpoT o coctasnaet 0,40) . B pesyneTaTe aHanusa asTopsl / 132/ no-
nydunu rpatimkyt OTHOCUTENbHLIX U3MEHEHWH B oCaKax K U3MEHEHUAM B
CTOKE ANA TPeX PasNuuHbiX 3HaueHu KoadhuumesToB CTOKa 1 ANA YMeHbLIE
HUA B cyMmapHoM ucnapeduy oT 0 go 30 %. J7u rpadimky Gbinm UCNONL30BA-
Hbl TomoTukoson /112, 113/ AnA cueHKY HENOCPEACTBEHHOMO ¥ KOCBEHHOT O
BNUAHWA yBenuueHuA KoMuenTpauuu CO, B aTMoctbepe Ha peuHON CTOK B Be-
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nukobputanun. Burnen n [xones otrMmetunn Gonbwyto pPonb NpAMOro Bo3-
aeicteuA CO, Ha TRaHCNUPaUMIO, YTO HE yYUUTLIBAETCA MHOTMMM Uccneqosate-
nAamn. OTmMeTnM, 0aHAKoO, 4TO faHHble Ma3o u Bpa3zena npeacTaBnAOTCA ABHO
3aBbIWEHHbIMU,

B pa6otax Hemeua u lWaaka /111/, a satem ®nawka /98/ anA Konuuect-
BEHHOMU OUEeHKU BIMAHUA TUMNOTETUYECKUX CcueHapues KIUMaTUYeCKUX Wwu3-
MeHeHUA Ha CTOK peK WUCMNONbL30BaHbl rUApPoONorvyeckue Moaenu dopmupo-
poBaHWA cToka Ha BoaocGopax. Astopbl /11/ BbiMonHWUAW MCCneaoBaHUA
ANA apnAHOTO U YBNAXKHEHHOT O BOAOCGOpOB,‘ OHM NOKa3anu, 4To cyluiecTrBeH-

Hble M13MEHEHUA B CTOKE BO3HUKHYT RaXKe MPU yMepexHbix KonebaHnAX Knu-
mata. B ycnosuMax BnaxHoro Knumara ypenuuedve TemMneparypsl BO3gyxa
Tonbko Ha 1 °C C OAHOBPEMEHHBIM yMeHbLUeHueM ocagkoB Ha 10 % npusepet
K YMeHbLUEHUIO FOROBOTO cToKa Ha 25 %. Mpu Tex e M3MeHeHUA X KnuMaru-
YeCKWUX napameTpoB ANA apMAHOro BOAOC60Pa CTOK yMEHbLIAeTCA NPUMEpHO
Ha 50 %. BoaMo)KHble B nepcneKTvBe CTONb 3HAMUTENbHbLIE N3MEHEHMA CTOKA
peK oKaxyTt 60nblUOe BNMAHWE Ha NPOEKTUPOBaHVe U IKCIyaTaumio BOROXo-
3AWCTBEHHbIX CUCTEM B PA3NUYHBIX KNUMATUYECKKX 30HaX MUpa; 3Ta npobne-
Ma TpebyeT cepbe3HOoro M3yyeHuA.

B pa6ote dnawka /98/ AnA oUEHKU rURPONOTrMYeCKUX NOCNeaCcTBUA Knu-
MaTUYECKUX n3MeHeHUN B Bacceire Benukux ozep (CWA) ucnonsaosana Mo-
aenb rofosoro BoaHoro 6anaHca, Pnawka oTMevaer, YTo NPM rMNOTeTMYEC-
koM cuenapmn (2 °C, —10 % Ocanku) roaoBOW CTOK ueTbipex pek GacceiiHa
Benukux o3ep yMeHbwMTCA Ha 17-38 %, a npu yMeHbLUEHNN OCaAKOB HA
25 % — nouTv BABOe,

Han6onee peranbHble MccnefoBaHWA NO paccMaTpuBaemMon rnpobneme Bbi-
nonHeHsl B nocnegHue roasl B CUA Tnukom ana 6acceiHa p. Konopago
/100/. B KauectBE METOAMYECKOW OCHOBbI OUEHKM 3TOT aBTOP MCMONb30Ban
BoAHoGanaHCcOBY0 MoAenb BacceitHa No MecAYHbLIM UHTEPBANaM BpeMeHH, oT-
KanM6poBaHHYIO NO AaHHLIM HenpepbiBHLIX HabnogeHui 3a 50-neTHui nepu-
on. 3a ucxoaHbIe CuEHapUn U3MEHEHUA KNUMaTa UM NPUHATBI LECRTb BapnaH-
TOB rUMNOTETUYECKMNX CUEHApUeB C YBenuuyeHnmemM cpefHemMecAYHOU TeMnepary-
pbl Ha 2 °C 1 4 °C n ¢ uaMeHeHnem rogosbix ocagkos ot —20 8o 20 %; Kpo-
Me TOro, pacyertbl BbINONHEHbI MO BOCbMM CUEHAPMAM KNMMaTUYECKNUX U3ME-
HEHUIA, NONYYEHHbIM MO TPEM COBREMeHHbIM MOAENAM o6iueill UMPKYNAUUN
npu yapoeHHon koHuenTpaumm CO, B atmocdepe. B pesynbrare uccneposa
HWA Ha MoAeNM ANA Ka¥[0ro BapuaHTa KNUMaTUMHeCKOoro CUEHapnA nonyvyeHbl
KONWueCTBEHHbIE N3MEHEHUA Ce30HHOTO U MECRYHOr O CTOKA, BNaXXHOCTH Mou-
Bbl, @ TAK)Xe U3MEHYNBOCTH Y Ka3aHHbIX XapaKTepUCTUK,

Hanb6onee BaxKHbIMN N3MEHEHUAMM NPaKTUYECKU NO BCEM CUueHapMAM AB-
NAETCA MOCTOAHHOE NOHWKEHWe BNAXHOCTU MOYBLI NETOM, pe3koe yMeHbule:
HWe NeTHero v ysenuueHve saumHero croka. Hanpumep, npu ysenvueHum cpea:-
HEeMecAYHOW TemnepaTypbl Ha 2 °Cwn yMeHblUeHUn ocaakos Ha 10 % neTHud
CTOK yMeHbluaeTcA Ha 32 %, a 3uMHUN — Ha 9 %; Npu TOM >Ke U3MeHeHnH Te-
MfepaTypbl U HEU3IMEHHOCTM OCAAKOB CHWXKEeHWE NeTHEero CToka COCTaBuT
22 %, a ysenudyeHue 3uMHero — 8 %.
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B pesynbTarte BbINONHEHHOrO uccneposaHvA [ nuk genaeT BbIBOAbI O HOnb-
WIOW BaXKHOCTYH ¥ AaKTYaNbHOCT¥ NPOGNEMbI U3yueHnA aHTRONOMEHHbIX N3Me-
HeHVA Knumata ANA OUEHKY BYAYLIMX MUAPONOrMUECK X XapaKTERUCTUK pey-
HbiX BoAoCHOpPOB, pelleHun PeruoHanbHbix 3afad BopoobecrieveHun, paspa-
60TKM MEPONPUATAN NO YCTRaHEHUI0 UMK CMATYEHUIO BO3MOXHbIX HeraTvs-
HbIX NOCNEACTBUNA.

OcHoBHble pe3ynbTaTbl PervioHanbHbIX OLLEHOK IMARONOr MYeCKUX NOCNERCT-
BUA aHTPONOreHHbIX U3MEHEHUA KNuUMmaTa, nonydyeHHble 3apyBexHbiMy aBTo-
pamu 3a nocnefaHue AecATL NeT ANA Pa3NuuHbIX peuHbix 6accedHOB, NpeacTas:
nerol B Tabn, 23. [laHHble NONy4YeHbl COBEPLUEHHO Pa3MYHbIMY METORVYECK -
MU NOAXOAaMU: N0 COBPEMEHHbLIM MoaenAm obuien uvpKynauuy atmocde
Pbl, C MCNONb30OBaHWEM PEruoHalbHbIX Per PECCUOHHbIX 3aBUCUMOCT e, TUARo-
noruyueckux mMogenen hopmupPoBaHUA CToKa Ha peuHbix BopgocbGopax, aHanusa
MCTOPVYECKUX U3MEHEHWHA CTOKA BO BPEMA KNuMaTudecKux aHomManuin /112,
113/. MpuBepeHHble Pe3yNbTaTbl UMEIOT Pa3HYI0 TOYHOCTb U TPYLAHO CPaBHU-
Mbl Mexxay coboin. OpHaxko oHu yGenuTensHo CBvneTensCTBYOT 06 ucKntoun-
TeNnbHO CePbes3HbIX NOCNeacTBUAX (0COBEHHO ANA apufHbIX ¥ CEMUaPURHbIX
PalioHOB) , KOTOPbIE MOXHO OXuRaTh faXe NPV BeCbMa He3HaunTeNbHbIX aH-
TRPONOreHHbIX U3MEHERUAX KNMMMaTU4ecKux xapaktepmctuk. B cooTBetcTBUE
¢ NOCNEeAHVMY UCCNEROBAHUAMY KNUMATONOTOB, 3T U3MEHEHUA B OTRENbHbLIX
PervoHax MoryT NPOU30WTK yrke B Bivkanwne pecATuieTua,

Kak y»e yKa3blBanoch Bbllle, NpaKkTuuecku Bce 3apybexHbie uccnenoBa
HUA OCHOBLIBAIOTCA HE Ha PeanbHbIX OUEHKAX, @ Ha TMNOTETUIECK X CLieHapy:
AX U3MEHEHUIA PeruoHansLHOro KNWMaTa, 4To, eCTeCTBEHHO, ABNAETCA CYLLeCT-
BEHHbLIM HEAOCTATKOM ¥ He NO3BONAET B NONHOW Mepe “CNONb30BaTh X ANA
OUEHOK BOMHbLIX PecypcoB bByapyuiero, HeobxoauMeix RNA DONMOCPOYHOro
nepcneKTUBHOrc NNaHrpoBaHuA BoaocobecnedeHuA u AnA TUAPONOr MYecKuX
pac4yeToB NPyt BOAOXO3ANCTBEHHOM NPOEKTUPOBaHuu. AHON Noaxon vcnons-
3y10T COBETCKue uccnenoBaTeny ANA OUEHKW BO3AEUCTBMA aHTPOMOr eHHbIX
N3MEHEHUWA KNyumaTa Ha BOAHbIE PECYPCbl — OH¥ OCHOBBLIBAKOTCA Ha NPOrHO3-
HbIX 3HAYEHUAX PervOoHaNbHbLIX KITMMaTMYeCKUX XapaKTepucTuK.

8nepBble KONWUYECTBEHHbLIE OLUEHKW BIMAHWA aHTRONOTEHHbLIX U3MEHEeHUA
KnuMata Ha BoaHble pecypceel pek CCCP 6oinu BoinonHerwbl B TTU B 1978 1.
noa pykoBoacTBom Byabiko /16/. Ucnonbsys B KauecTBe naneoKnumaruJec-
KOro aHanora KnuMartuueckue yCrnoBuA ONTUMYyMa NNUOLEHA, ANA KOTOPbIX
VMMETCA KapThl KNMMaTUYeCKUX XapaKTepucTuk, nocrpoenHble B. M, Cunu-
UMHbIM /68/, Bbinyt OLEHEHbI BO3MOXHbLIE U3MEHEHMA CTOKa B Byayuiem
(8 nepByto yetBepts XX B.) . MMonyueHHble pesynbTaThi CBUAETENLCTBYIOT O
Pe3KOM yBeNuueHuy TOAOBOro CTOKa B ceBePHbIX paioHax EBponeinckon yac-
T CCCP u 3anaaron Cubupu (npumepHo B 2 pa3a) npu npakTUYecKy Hews-
MEHHOCTY ero B LUEeHTPanbHbIX ¥ H0XKHbIX PaloHax cTpaHel. [TepBble AaHHbIE O
BO3MOXHbIX u3MeHeHnAax ronoBoro cToka pek CCCP 8 XXI B., ocHOBaHHbIe
Ha HenocpeaCTBEHHOM MCNONb30BaHuK NofyyeHHbix B 60-e rogsi naneoknu-
MaTUUECKUX PEKOHCTPY KU WA KNUMaTHYECKUX XapaKTepucTUK, UMEBULIMX MeC-
TO MWUNNUOMLI NET Haszag, ABNANUCL CYry6o opueH TMROBOUYHLIMYU, KOTOPbIE
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B NyuylueM Cliyuyae MOrN¥ Nullb KauyecTBeHHO oTpaxaTb 6onee wnu meHee pe-
anbHyH KapTUHY BO3MOXHbIX B MEePCNEKTUBE U3MEHEHNIA PRYHOTO CTOKa, -,

B nocneayouwme roasl, ucnonb3yA bonee HagexHble n geTanbHble faHHbIE |
KNUMaToNoroB o6 aHTRONOreHHbIX U3MEHEHUAX PeruoHanbHbIX KnMmarvyec-
KHUX XapaKTepucTUK, @ TaKXKe MaTepuarns! ruapoMeTeoponorudecKux Habnw-
neHun 3a MuoronetHun nepvog, B TTU 6Gbinn BbinonHeHbl NpUBAMKEHHbIE,
OUEHKY OXVA3aeMblX B ByAylLEM U3MEHEHWA BOAHbIX PECYPCOB MO KPYMHbIM
pedHbiM 6accefiHaM M NPUPOAHO-3IKOHOMUYECKMM peruoHam, B TOM 4ucne ¢
Yy4ETOM XO3AWCTBEHHOW feATeNnsHOCTU Ha Bogocbopax.

Daxe nnA cambix NpubnvKeHHbIX OUEHOK BOAHLIX pecypcoB Byayuwero
NPUMEHUTENBHO K OTAENbHbLIM PErvoHaM v pedHbiM 6bacceliHam npexae BCero
HeoBX0arMOo pPeLUMTL CneqyloLve 3agauu:

1) OUEHUTL M3MeHEeHVe BOAHBLIX pecypcoB peruona (6acceiana), o6ycnos-
NeHHOe n3MeHeHUeM KNuMaTuYeCKux NapaMeTpos;

2) oueHnTb BO3MOXHbIE BO3AGMCTBUA YeNoBeKa Ha BOAHbLIE PECYPChI B Y-
NOBUAX U3MEHEHHOr 0 Kumara.

AnAa oueHky u3aMeHeHu rOAOBOro CTOKa PeK Ha Bnvxau Ly nNepenexkTu-
8y (NpY noBbiwerKy rNo6anbHOR TemrepaTypsl Bosayxa Ha 0,5 °C no oTHo-
LUEHWIO K CpegHell TemnepaType NOCNEAHEro CTONeTUA) pacvetbl BbINONHEHDI
C UCNONb30BaHMEM ABYX COBEPLUEHHO Pa3fyiHbIX METOAUYECKMX NOAXOAROB:

1) nyTem oTbiCKaHWA 3aBUCUMOCTEN rOROBOIro CTOKA PEK OT TemnepaTypsl
BO3flyXa ¥ OCanKOB NO maTepuanam HabnwogeHuid 3a MHOronetHWn nepuop
(B. U. Nonak v U. A, Cnepanckan) /3/;

2) nyTeM uCNONbL3OBaH#UA yPaBHEHUA B3aMMOCBA3M 3NEMEHTOB BORHOI O
6anaxca ¥ METOROB ONpefeneHA UCNaPeHnA C Cy Win,

Cratuctuveckan oueHKa CBA3W rofloBOro €ToKa ¢ KnumMatuieckumu dax-
TopaMy NO3BONwNa caenatbh PAA BbIBOROB 06 uM3MeHEHWMAX FOROBOro CTOKa
pex CCCP npu notennenuy cesepHoro nonywapwa Ha 0,5 °C no CPaBHEHMIO C
COBpeMeHHbIM KNMaTom:

- ronoBok cTok pek LledTpansHoro v Bonro-Batckoro paioHos HecKonb:
KO yMeHbuIaeTCA (ymeHblueHue cToka p. Bonrv 0o 5 %) ;

—ctok pek O6bu v Enucea B BepxOBbAX BO3PacTaeT COOTBETCTBEHHO HE
2-7u7-10%:

— cToK p. AMypa B cpesHem TeueHuu BospacTaeT (go 10 %) .

Bropot noaxop npumMeren K. A. Bunnukosbim n H, A, Memewko /23/;
PacyeTbl BbINONHEHbI € UCTONb3OBaHUEM C HEKOTOPRbLIMY L ONONMHEHUAMN KOM-
NNeKcHOro MeToaa onpefenedHus vcnapeHua ¢ cywu. ABTOpamMu MonyveHbl
OUEHKY U3MeHEeHU TOAOBOr0 CTOKa PEK ¥ BIarOCOREMKaHUA AEATENbHOro
CNOA NOYBbI ANA NETHEro Ce3oHa npw rnobankHoM notenneHmu Ha 0,5 °C, Ha
1,2 °C v na 2 °C. Hanbonee HanexHsle RaHHble NO rO/OBOMY CTOKY peK, OT-
HoCALWMeCA K noTennenuo Ha 0,5 °C, npusegedsl Ha puc. 31. O6a meToaunuec-
Knx noaxopa panu B obwem [OBONbHO 6nwuaKue pesynbTaTbl, OTHOCALMECA
K rnobansHomy noTenneduo Ha 0,5 °C, xOTA NO HEKOTOPbIM PaAOHaM (Ha-
npumep, Bepxosbe R. O6u) nMelTcA cylecTBeHHbIE Pa3NVUNA,

Ha kapre (puc. 31) noBoNLHO ueTKO NpocnexyBaeTcA 30Ha 0COBEHHO 3Ha-
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YMTENLHOTO yMeHbweHnA cToka (Ha 10—30 mm, unu 10—-20 %) — uenTpans-
Hble panoHbl Eeponeiickoi wacth CCCP — u 3onxa nosbiwenHoro (Ha 20—
30 MM, nnn 7—10 %) ctoka — ceesep Eeponeiticikon vactu CCCP, 3anagHom
CpenHenn Cnbnpu. Y KasaHHbie 06nacTh o4eHb TECHO CBA3aHbI C 30HaMK YMEHb-
WeHWR W YBenwdeHWA ocaakoB (cm. puc. 29). MamerernnA cToka kpynHen-
wnx pek CCCP 3HaunTenbHO MeHblie MpUBefeHHbIX 3HaYeHWW, MOCKONbKY
OHW NEepeCeKaloT 30Hbl, FAE OXKWAAIOTCA PA3NUYHbIE MO BENUNMHE WU faxe no
3HAKY N3MEHeHWA 0CafKOB.

PeaynbTaTbl pacyeToB BO3MOMXHbLIX WU3MeHeHWN Npu rno6anbHoM notenne
Hwm na 1 °C {npumepHo Ha 2000 r.) BOAHLIX PECYPCOB OCHOBHbLIX PEYHbIX
6acceiinos CCCP (8 km> 1 B npouenTax) , nonyuennbie 8 ' nog pykosoac-
t80M B. W. Babkuna, npueenetbi B Tabn. 24. OueHkK NonyvyeHst C UCNONbL30-
BaHWEM METOAOB PacyeTa vCrapeHua ¢ Cywn (KomrnekcHbii MeTol Byabiko
/13/, a TaKXe ypOBHEHWW,NPeANONOXeHHbIX MocneaHne roabl BabknHbIM
/9/) . BosMOXHbIe H3IMeHEHUR CTOKa Noj BNMAHWEM aHTPONOreHHbIX N3MeHe-
HWA KNMMaTa ANA peuHbix BacceHoOB oNpPeaenAnncL NO Pa3HOCTH PacyeTHbIX
3HavYeHuI CToKa Ha ypoBseHb 2000 r. n pacyeTHbIX HOpM.

CneayeT OTMETUTb, UTO NPUMBeAeHHble 3HAYeHWA ABNAIOTCA Cyry6o opueH-
TUPOBOUYHbIMW, NOCKONbKY NPEXAe BCEro BECbMa NPpUOAMKEHHbI UCXORHbIE
[aHHbIE PACCYMTAHHLIX WM3MEHEHWIA TeMnepaTtypbl BO3AyXa W aTtMochepHblX
ocapkos. OcofeHHo Gonblume MOrpetuHoCTY BO3HMKAKT NPy onpeaenedny C
KApT KIMMaTUYECKNUX XapaKTepHCTHK, OCpeAHEeHHbIX ANA KOHKPETHbIX BOAO-

Tabnuya 24

OPUEHTUPOBOMYHbLIE OLEHKWU U3MEHEHWH BOAHLIX PECYPCOB
HA YPOBEHb 2000 r.,

OBYCNOBNEHHLIE BNIUAHWEM BO3MOXHbIX AHTPOMOr EHHbLIX
U3MEHEHWA KNUMATA

N3menerne BOaHbIX pecypcoB
Anowaas sosoc6opa, A pecyp

Peka

2
KM kM fron % OT HOPMBI
Ypan 236 000 —-1,0 -10
CeBepHan [isuHa 357 000 2,0 2
Aevopa 322 000 -1,6 —1
3anapHar OBwHa 87 900 —~2,5 —-12
Heman 98 200 —-2,0 -10
8onra 1 380 000 —-14,0 -6
Oka 245 000 -3,0 -8
Kama 507 000 -6,0 -5
Duenp 504 000 -5,0 -9
Auectp 72100 -0,2 -2
OxHbIA Byr 63 700 0,1 4
Cbipaapba 219000 5,0 13
Amyaapsa 309 000 3,4 5
O6b 2 990 000 15,0 4
Enucent 2 580 000 41 6
Amyp 1 855 000 22,0 6
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cbopoB. Pe3ynbTarbi OLEHOK U3MEHEHWI CTOKa ANIA OTAESbHbIX PEUHbIX BO-
AOCBOPOB, BbLINONHEHHbIE HE3aBNCUMO DPasHbIMW aBTOPaMU NPU ORHUX Y
TEX >KE& UCXOAHBIX KMMMAaTMYECKNX faHHbIX MOTYT passinuarbcA 6onee yem B
2 paza. O6 3TOM CBUAETENbCTBYIOT, Hanpumep, AaHHble, NPUBEAEHHbIE B
Tabn. 9, ana Bacceina Kacnuickoro mopa,

Hanubie Tabn. 24 cneayeT paccmaTpuBaTth Kak caMoe nepsBoe nNpubnvxe-
HUe, NOKAa3biBallee HaNPaBNeHHOCTL NPOLECCa N NOPAAROK 3HAYEHNA U3MEHe-
HWA, KOTOpPble MOryT OXMAaTbCR Ha TeppmuTopun CCCP 8 6nmxainwme 15—
20 ner.

B cootsercTBUKM C NpeaCTaBAeHHbIMU A3HHbIMK, K KOHLY CTONETUA chne-
AYET 0XvAaTh 3aMETHOro ymeHswenwn {go —12 %) rogoBoro croka npa-
KThyeckn Bcex pek EBponeiickoin yactn CCCP npu HekoTopoMm yBenuuesun
{no 13 %) croka pex Cpeanseir Aauun, Cnbupn n ansHero Boctoka.

BosmoxkHbie B nepcnekTuBe aH TROMNOr eHHbIE N3MEHEHNA KNMMATa, ecTecT-
BEHHO, HE MOryT He CKas3aTbCA Ha MPOLECCaX W KOJIMYECTBEHHbIX OLeHKax
BNUAHWA XO3AWUCTBEHHOW AEATEeNbHOCTM B BacceltHax Ha CTok pek. [Mpnuem
BNMAHUE @HTPOMOrEHHbIX M3MEHEHW KNUMaTa Ha NPUBEAEHHbIE BENUYUHbI
MOXET CKa3arbCA B ABYX acneKTax: 1) MoOryrt nsMeHmMTbCA Camuv ROSroCpoy-
Hble MNaHb! N MacwTabbl PazBUTUS X03AUCTBEHHOW AEATENLHOCTH B Gacceir-
Hax, npexage BCEro opoluaemoro 3emnesenvn; 2) n3MeHeHWA KnuMaTUdec-
KUX yCnoBwuit 6yper BAUATL Ha uchapenue, onpegenatowee o6bemb! 6e3B03B:
patHbIX NOTEPb BOAbI HA XO3ANCTBEHHbIE HYXAb!.

MepBbit thakTop npu oueskax Ha 2000 r. Bpaa v nenecoobpasHo yunTsi-
BaTb, NOCKOMbKY B CaMbie NOCEAHME rOAbI NPUMHATLI AOBONBHO OMNpPeRENneHHbIe
nepcrneKTUBHbLIE NNAHbI PA3BMTMA OPOLLEHNA, KOTO[LbIE, BUANMO, HE NpuTep-
MNAT 3HauNTENbHbIX M3MeHeHnd Q0 KoHua cTonetwa. ANA pewexun BToporo
sonpoca B I TU 6binn BbiNonHeHb! CNeymanbHbie NCCNER0BaHNA BNMAHWA BO3-
MOXHbIX M3MEHEHWU OCAAKOB N TEMMepaTypb) BO3AyXa B Pa3Hbix (M3NKO-
reor pacMyeckmnx yCcnoBUAX Ha LONONHUTENbHbIE NOTEPU Ha NCNapeHne ¢ BORO-
XPaHWNnLL, Ha OpOCUTENbHBIE HOPMBbL, Ha 6e3so3BpaTHbLIE NOTEPN BOAbL! NPW
CeNbCKOXO3ANCTBEHHOM BOAOCHAGXKEHMM, B NPOMbILLNEHHOCTN U TenmoaHep
rernke. [IpHMMan ycTaHoBRNE@HHble Ha KOHEL, CTONETUA U MONYYeHHbie KNuMa-
TONOramMun 3HaueHWA W3MeHeHW! TOROBONW TemnepaTypb! BO3AYXA N OCaAKOB,
ANA KAKAOTO Kpynsoro peuHoro sogocbopa CCCP 6bian paccunTaHbt M3me-
HEHWA PEYHOro CTOKa MoA BAMAHWEM XO3RNCTBEHHOM AEATENLHOCTN C YYETOM
aHTPOMOr eHHbIX M3MEHEHUI KnumaTa,

CpaBienve 3TMX 3HaueHMit C COOTBETCTBYHOLWNMM A3HHBIMK, NOTYNEHHbIMM
6e3 yuera maMeHeswuit Knwmarta, Nokasano, 4To OHW Pa3fiMuYaTCA ANA BCeX
paccMoTpeHHbix BogocbopoB B npenenax 2—8 %, 7. e. OYeHb HE3HAYUTENbHO,
YUMTbiBAR HEBLICOKYH TOYHOCTL TaKOro pPOAAa MPOrHO3HbIX OUEHOK  Ha
nepcneKkTnBy.

Takum 06pazom, Npyt oUeHKEX BIMAHWMA XO3ARCTBEHHON AEATENLHOCTW HA
CTOK peK Ha MepcnexTUBY AC KOHWA CTOMNETUA aHTPOMOrEHHbIe U3MEHEHMA
KAMMaTa, Ha Hawl B3rnaAA, MOXHO He yunTbiBaTh {310 v HEe MPUHKUMAnNOCh B pa-
CYeT MpPW NOMYYeHUN AGHHBbIX, NPMBEAEHKbIX Ha puc. 6 v B Tabn. 15, 16 anA
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tepputopnn CCCP n npupoano-akoHoMuuecknx pernotos mupa) . Mpn pacye-
Tax GyAyllero NonoxeHnA yposHa Kacnuiickoro Mopa Ha KOoHeu, CTONeTUA n
Ha Gonee oTpaneHHyio nepcnekTmBy (cm. rnasy 4) ykasaxnbit 3chdexr yum-
ThIBANCA, HO OH OYEHb HEIHAYNTENLHO CKA3anCA Ha OKOHYATENbHbLIX pe
3ynbTaTax.

AHAnNM3UPyA paHHbie, NONYYeHHbIE NPY OLEHKAX BAMAHWA XO3AUCTBEHHOM
NEATENbHOCTM B BacceAHax v aHTPOMOreHHbIX U3MEHEHWA KNMMaTa Ha CTOK
pek CCCP B 6nuxainwen nepcneKTnBE, MOXHO CAENATL BbIBOA, 4TO HA YPOBHE
KOHL@ CTONEeTVMA CclegyeT owuaaTh ocobeHHo HeBnaronpuAaTHoOK cMTydumn C
B0R006ECNEYEHNEM HAPOAHOI O XO3AWCTBA B HacceltHax pek YepHoro, Kacnuit-
ckoro n A3oBcKoro mopeit. BecbMa orpanmueHHble BOAHbIE PECYPCbE ITMX
PaloHOB MMEIOT TEHREHLMIO K YMEHBLUEHWIO 1 3@ CYET aHTPOMOreHHbiX n3me-
HEHWA KNUMAaTa, n 33 CYET MHTEHCNDNKALLMMN XO3RAMCTBEHHON AEATENLHOCTH
8 GaccetHax.

Ha 6onee otaanedHyto nepcrnektmBy (Ha 2020-2050 rr.) npn 6onee 3Ha-
YNTENLHOM rnobanbHOM NOTENSiEHMN B COOTBETCTBMM C MPMBEREHHbIM Bbille
reorpadmueckum pacnpene’eHnemM rofoBbiX CYMM 0CaAKoB (yBenmueHnn ux
NPaKTMYeCKW Ha BCel Tepputopun cTpanbl Ha 100—300 Mmm) cneayeT oxnaats
CYLLECTBEHHOTO YBEAWYEHUA BOAHLIX PECYPCOB MHOrMX peuHbix Hacceitnos,
OAHAKO AaBaTh B HACTOALLEE BPEMA KaKune-nmbo KONWYECTBeHHbIE OLEH KW
NPeACTaBNAETCA NPEXAEBPEMEHHLIM BBMAY MX ABHO HELOCTAaTONHON HageX-
HOCTK.

Mepepacnpenenelve 8 6GonbLNX MacwTabax 0CaAKOB W PEYHOTO CTO-
ka no teppntopmun CCCP HensBerkno noBneuer 3a cobolt nepecmoTp CyLUecT-
BYIOWMX AN@HOB PasBMTUA U PasMELLEHUA OCHOBHLIX NoTpebuTeneit BoAb!,
pPaspaboTKi NPOEKTOB KPYNHbIX BOAOXO3RNUCTBEHHbBIX MePONPUATMI, B TOM
uncsie ANA PerynUPOBaHUA U YNPasfieHNA PeXXMMOM BHYTPEeHHUX BOAOEMOB,
38KOHOMEPHOCTN KOMNebaHMiA  ypOBHEA KOTOPbIX MOTYT NPUHLMNUANbLHO
U3MEHMTHCA.

B CCCP B nocnepHune roabl WIMPOKO ANCKYTUPYETCA Npobnema uenecoob-
pasHocTn B Byayilem nepebpoCKK 4acTn CTOKa CEBEPHbIX N CMBNPCKUX peK
8 Haccenn Kacrnmiickoro Mopa, B toxHble paitonst Cpeanelt Asmn n Kasaxcra-
Ha. Ecnn opneHTMpoBaTLCA NpWt paccMOTPeHWW 3TONM NPoSnemMbl Ha NPUBeAeH-
Hble Bb!lUe AaHHbLIE BHTPONOTEHHBLIX U3MEHEHW KNNMATa N BOAHbIX pECYpcos
k 2000 r., To onm B 0bLiem cBnaeTeNbCTBYIOT 06 yBENMuEHUM AedmunTa BOA-
HbIX PECYPCOB B I0XHbIX PaioHaX ¢ HaMBONbLLIMMKM 3HA'EHMAMK BoAaoNOTPeh-
NIeHWA M O HEKOTOPOM yBenuueHun ctoka pek Cesepa EBponelickoi yactu
CCCP n Cunbunpn, uto Kasanocks 6s1 noaTBEPKAAET HEOBXOAMMOCTL BOAONOAA-
Uk vacTn CTOKa peK cesepa +a tor. OaHaKo, ecnn paccmatpmsars 6onee oTAa-
neHnyto nepcnexkTusy 2020-2050 rr. {Korga, KOHEYHO, NOCTPOEHHbIE K KOH-
LY CTONeTUA BORAOXO3ANCTBEHHLIE COOPYXEHMA NepebpoCoK CTOKa QOMKHbI
66K Bbl PYHKUMOHNPOBATL B NOAHOM 0Fbeme) , TO, NO AaHHbIM KNUMAToRo-
ros, B 3TOT NEPMOJ CHEAYET OXXNAATL PE3KOro YBEAWYEHVA OCAAKOB B KXHbIX
panoHax n AOMOAHUTENbHbIR CTOK CEBEPHLIX PEK Ha 10re MOXEeT 0Ka3aTbCh
n3nnuwHunm,
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Mpu 3TOM 33 CueT yBEenWYeHVA OCAAKOB, BbIMAJAIOWIMX Ha aKBaTopwio
Kacnuitckoro n ApanbCKOro Mopelt WM yMEHbLUEHWA WCNapeHnA MOXHO
NpPeanonoXUTb 3HaYUTENbHOE MOBbLILWEHNE X YPOBHE B OTAANEHHOW nepc-
nekTuBe.

KoHeuHO, noka 3to euje cambie NPUENMMXEHHBLIE NPUKUAKK, HO C HUMWK
HEMb3A HE CYMTaTbCA, MNABMPYA CTONMb KpynHoMacwTaGHbie MeponphATHA,
paccunTaBHble Ha Takylo oTaaneHHylo nepcnektuBy. Ha Haw B3rnag, B 6nn-
YKalwKe rofbl AOMKHbI BbiTh NPEANPUHATHI HaMBoNbluMe YCUNTMA He Ha pas-
paboTKy NPOEKTHbIX MHXKEH EPHbIX PeeHnA Tex MK MHbiX BOLOXO3ANCTBEH-

HbIX MEPONPUATHI, a HAa yTouHeHWe ApPOrHO30B KnMMata Ha Oyaylilee, Ha
YCTaHoBNIEHWE NX Gonblied HaZEeKHOCTWM W BETANLHOCTH, TaK Kak B NepBylo

ouepedb OT 3TOro 3aBUCAT NPUHATHE PEWEHWA Mo MpusuMnaMm eopoobecne-
YeHWA CTPasbl B Mepcrnexktmee, Cyabba nepebpocok CToka, MyTW Perynnpo-
BaHWA W YNPaBNEHWUA BOAHO-CONEBOro PEXXUMA BHYTPEHHWUX MOPeN.



3AKNWYEHNE

B npo6neMe n3y4eHUA BOAHBLIX PECYPCOB, MX KoneBakwii BO BpeMeHM 1 no
TEPPUTOPUN, OUEHKN AMHAMUKKN BOA0OGECMEUeHHOCTH Tex N nbix Npupoa-
HO-IKOHOMMWYECKU X PErMoHOB MepBOCTENEHHOE 3HAYEKNE NMEET YYET BIMAHKA
XO3AWCTBEHHOW AeATENbHOCTV Ha rMAPONOrMyecKA umkn. 31o Heobxoanmo
ANA NNAKMPOBAKWA PAa3BUTHA IKOHOMMKKM, 0COBEHHO POCTa OPOLWAEMbIX 36
Menb, OCBOEHWA HOBbIX PANOHOB, PeWeHA Npobnem BHYTPeHHUX BOAOEMOB,
MEepPOMNPUATHIA MO OXPaH e OKPYXKaIoLWEN CPeabl.

BnnAxre x03aWCTBEHHOW AeRTENLHOCTH (npexae BCEro pocT OpoLIaemMbix
3eMenb, COOPY>KEHNE BOAOXPaKUNNLY, PasBUTHE NPOMBILINIEHHOTO U KOMMY-
HanbHOro BOAOMOTPEONEHNA) yxke K HAaCTOALEMY BPeMer Npueenn B Hanbo-
nee pas’BUTbIX PErnMOHaX MMPA K PE3KOMY YMEHbLWEHWIO PEYHON O CTOKA, CHIK-
eHnIo ypoBHelt BecCTOMHbIX BOAOEMOB, 3arpA3HeHnI0 NpupoAHbix Boa. Kak
MoKasanu WUCCNefOBaHWA, BNMAHWE AHTPOMOreHHbIX (HaKTOPOB Ha PEYHON
CTOK 3aBHCHUT He TONbKO OT MacwTaboB v TEMMOB PA3BUTUR XO3AWCTBEHHOW
ReATENbHOCTH, HO U B 3HAYMTENLHOW CTEMeHW OT ECTECTBEHHbIX Konebanun .
KNMaTHYeCKUX XapaKTepuCTUK 3a MHOronetHuin nepvos, 4to Heobxognmo
YYMTLIBATL MPU MEPCNEeKTUBHOM MNAHUPOBaHWM pPasMelieHA BOJOEMKHX
MPON3BOACTB MNpH paspaboTke KPYNHbLIX BOAOXO3AWCTBEHHbIX MEpPONPUATAN
W NPOEKTOB, HanpaBNeHHbIX Ha peweHke npotneM BoaoobecrneyeHWA U coc-
TOAKVA BHYTPEHHUX BOAOEMOB, OXpaHbl OKPY>KaloLen Cpegbl.

B »apkne, cyxue nepnoAbt BNMABKWE XO3ANCTBEHHOW AeATeNbHOCTH 0CoGeH-
HO HebnaronpUATHO CKa3bIBAETCA Ha BOAHbLIX PECYPCAaX n BogoobecneyeHHOC-
TH, KpaiHe 060CTPAA BOJOXO3ANCTBEHHYIO OGCTAHOBKY BO MHOTrMX KPYMHbIX
pernoHax n peusbix Gacceidax, CTMMYNMPYA MPOEKTUPOBaKKUe W paspaboTKy
BOAOXO3ANCTBEHHbIX MEPOMNPUATMA, MPEeAHA3HAYEHHbIX RNA KOOPAHHAaNbLHO-
ro pewerdunA npobnem sogoobecnevesnA B Bypytuem.

MNpn BacTynneHun XONOAHbIX, BRAaXHbIX MEPUOAOB BRHMAKWE XO3AWCTBEH-
HOW [EATeNbHOCTH B 3HAYMTENLHO MeHblieyh MEepe NPOABNAETCA B yMeHblue-
HWUM BOAHOCTH peK, BOAOXO3ANCTBEHHaA OGCTaBOBKA PE3KO YNYYLAETCA W
pasBruThe BOAOXO3ANCTBEHHLIX MEPOMPUATAN HEPEAKO NPUOCTAHaBNMBAETCA,
@ paspaboTaHHble NPOEKTbI MOABEPralOTCA OXXECTOMEHHOW KPUTWKE, NPUMEM
OCHOBHOE BHVYMaHWe KOHUEHTPUPYETCA Ha MX HeraTUBHbIX CTOPOHAX.,

Mo mepe pasBuTMA XO3AWCTBEHHOW AeATENbHOCTH 3aBUCUMOCTb BOAHbIX
PecypcoB n Bogoo6ecneYedsHoCTN OT KNMMaTHUeCKNX XapaKTepmCTUK CyLlecT-
BEHHO BO3pactaet. JTO NPOABNIAEGTCA Ha PeuHbiX BaccefiHax IXKHbIX PaioHOB
CCCP 1 B KpPYMHbIX NPUPOAHO-IKOHOMHYECKMX PErMOHAX MUpPa, 0COoBeHHO
PAcNONOXeHHbIX B 30HaX MEPEMEHHOro YBRaXKHeHWR W 3acyWwnuebix. 3gech
KMMaTyYeckre YCNOBKUA OMNpeRenAloT He TONbKO eCTECTBEHHbIW PEYHOW CTOK,
HO W B 3HaUMTENbLHON Mepe CTeMneHb ero YMesblIeHWA B pesynbTate 4eMCTBUA
KOMMNeKca aHTponoreHHbiX takTopos. Bce 310 06ycnoBnuBaeT TeCHeWylo
B3aMMOCBA3bL COBPEMEHHbIX npobnemM obecrieveHWA YenosBevyecTsa MNpPecHon
BoAoN C Npo6nemMamMmn eCTeCTBEHHbLIX M aHTPOMOTEHHbIX M3MeHeHW Knmata.

C TOuKK 3pEHNA OUEK KU BOAHbBIX PECYPCOB GYAYLLEro W pewesnn npobnem
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gopoobecrneyeHna Ha NepcneKTnBY NepPBOONEPERHOE 3HAYEHNE NMEIOT aH TPOo-
norerHbie M3MEHEHMA KNUMara 3a cueT BO3AEWCTBMA YellOBEKa Ha yBenwye-
HUE KOHLEHTPauun YrieKucnoro raza B armocdepe.

MporHosmpyeMbie KAUMATONOramMn Ha MepcneKTuBy Gnvxkanwnx 40—
60 net u3meHennA KrvMmaTa, COOTBETCTBYIOL4ME MOBLILLIEHMIO 33 CYeT yBenn-
vedina CO, B atMocdepe cpegHeit rnobanbHoin TeMmnepaTypbl Bo3ayxa Ha 3—
4 0C, CTONb 3HAUMTENbHbI NO CBOMM MacluTabam, 0COGEHHO ANA yMEPeHHbIX
BbICOKHX WMPOT CEBEPHOrO MONYLLAPWNA, 4TO, eCTECTBEHHO, HE MOryT He OKa-
3aTb PelaloLero BIMAKMA HA BECb KOMIIEKC MPUPOAHbIX YCNOBWIA 06wnp-
HbiIX PErMOHOB WU LENbiX CTPaH, Ha BOAHLIE PECYPCb HyAayLLero, Ha ycnoBua
MPOXMBAKWUA HACeNeKWA, CTRYKTYpy Pa3BUTUE IKOHOMUKKU 1 NPeXae BCero
CEeNbCKOro n BOAHOro X03AKCTBA.

Ana cneunanuctoB B o6nactv ruaponorvm 4 BoAHbIX pecypcoB Byayiime
KIIMMaTU4YECKHE N3MEHEHNA NMEHT CaMOe HENOCPEeACTBEHHOE U MepBOOYEPEea-
HOE 3HaYeHWne ANA UX AeATenbHOCTK. B cnyvae 3HaunTenbHbiX aH TPONOreHHbIX
M3MEHEHUA KnkMaTa B Bnvkaniuve QECATUNETUA NEPen YYEeHbIMW-T MAPONora-
MK Y)Ke B HacTOALLEe BPeMA CTOAT CepPbe3Hbie HayuHbie Npobnemst B NepByio
ouepeab MO OueHKe BOAHLIX PECYPCOB PETUOKOB ¥ PeuHbix HacceitHoB B 5YLRY-
weM, MX N3MeHEHWN Noa BNMAHKWEM XO3AACTBEHHOW AEATENbHOCTH, BoR00Ge-
CNEYeHHOCTH HacenesnA, MPOMbILUNEHHOCTM M CENbCKOro XO3ANCTBA B Nep-
cnexKtuBe; nNO TEPPMTOPManbHOMY MepepacnpeaeneHmio BOAHbIX PecypcoB;
Nno pacuetaM u NPOrHO3aM YpPOBEHHOIO PEXWMa W BOAHO-CONEBoro HanaHca
KPYyNHenWwnx BHYTPeHBnX Bogoemos. He Mexsline npobnemMbt BO3HMKAWOT
M B W3YYEBWUM MMAPONOrMYECKNX MPOLECCOB B HOBbIX YCNOBUAX N OCOBEHHO
B pa3paboTKe KOHLEeNnunn, obwmx NpUBLRNNOB 1 CTPATEr UM MHXKEHEPHbIX rna-
PONOr MYECKUX PACYETOR MU CTROMTENbHOM NPOEKTUPOBAHNN.
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