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O606uteHbl pesynbTaTel UCCNEAOBaHUN, BbinonHeHHsIx B CCCP no npobneme ouenku
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AHWEM XO3AWCTBEHHOW AeATenbHOCTK. puBeaeHb! xapaKTepUCT KU BCTECT BEHHbIX BOA-
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BEHHOW feATeNbHOCTU B Ux BacceitHax; paccMaTpuBaeTcA npobnema ypoena Kacnuitcko-
ro mopa. OcBeeutanTcA BOMPOCLI AUHBM UKW BOAONOTPed neH A, BOAHLIX PECYPCOB # BO-
poobecnedeHHoCcTH B rnobanbHOM MacliTabe NO NPUPOAHO-3KOHOM MHECK UM PEr MOHaM i
KOHTHUHEHTaM Mupa 3a 1900—2000 rr. Bonbwoe BHUMaHUWe yaeneHo npobneme B3aUMO-
neACTBUA BOAHbLIX PECYPCOB U KNuMaTa.

Paccuurana Ha HayuHbix pabOTHUKOB M CNEUMANWUCTOB B O6MACTU TMAPOSIOF UK ¥ BOA-
HOro X03AWUCTBA, OXPaHbI 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 level 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
© uapomereouspar,
{SBN 5-286—00247—1 1988 r.

KB-16-12-1988



NPEAUCNOBUE

Euwe B Havane TeKywero CTOMETUA, Ha NepBbix 3T3Nax Pa3sUTUAR TMAPONOr UYecKOon
H3y KW OCHOLEHb!E UCCNEeADBaHWA ruaponoroe Obinn NOCBAWEeHbI BONpOcam OUeHKn BOA-
Hbix pecypcos. B HacToAulee B8pemA, KOraa pont BOAHBIX PECYpPCO8 8 Pa3BUTUK IKOHO-
MUKW 1 BOOGIUE B XXWU3HW 4eNOBEYeCKOro O6LWecTBa HEM3MepuMO BO3POCNA, HaAKHAA
KONMMECTBEHHAR OUEHKa ux NpuobpeTtaeT 0cob0 BawHoe 3Hauerdune. Ocoboe MecTo 3aHu-
MaeT KONWuecTBEHHanR OLUEHKA M PacyeThl FOAOBOro CTOKa pek, ero konebawui 80 Bpeme-
HY ¥ NO TeppUTOpUN. IT0 06YCNOBNEHO TEM, YTO CPeAHEroA0BOM CTOK, KOTOpbIR cOBCT-
BEHHO ¥ COCTAaBNAET @XEeroAHO BO30GHOBNAEMbIE BOAHLIE PECYPCH, NPBKTUIecK K NOBCIo-
ay obecneunsaeT OCHOBHOW O6beM BOAONOTPEGNEHUA HA XO3AMCTBEHHbIE HY>KALI W rNaB-
HbIM 0Bpa3oOM ONPeaenAeT cTeneHs 80A006ECNEYeHHOCTI TOTO Ui UHOr O peruoHa.

CoBpemeHHbIE MCCNEADBAHUA BOAHBIX PECYPCOB, OCOBEHHO B 4aCTN NPOrHO3IUPOBAHWA
BOAHLIX PECYPCOB # BOAOOBecneyeHHOCTU Ha Byaywee, TecHe WM 06pa3om CBA33HbLI C
NpOGAEMaMK NOCTORHHO YBENUIUBAIOWErOCA BNUAHWUA XO3RWCTBEHHOR AGATENLHOCTY HA
CTOK peK, Ha rnobansHbIW KNUMaT U BNaroo6opoT.

AnA Hawelik CTPaHbl U3yveHue KonebGaHnit BOAHOCTU PEK M UX BHTPONOreHHbIX U3Me-
HeH Uit UMeer 6onsuioe 3HaYeH e He TONLKO ANA OUEHKMH BOAOOGGCHE‘!BHHOCTM Tex Unuv
WHbIx 6acceiHOB ¥ PErvMOHOB, HO W ANA PeleHWA NPO6NeM BakHeNWwNxX BHYTPEHHUX BO-
acemos (Uepuoro, Kacnuinckoro, A308cKoro v Apansckoro mopei, osep banxaw u Uc-
cbik-Kyrb), ruaponormeckmnii peXxuM KOTOpsiXx BO MHOTOM 3aBMCUT OT BOAHOCTU Bha-
A30WMX B Hux pek. KonmiecTBeHHbIe x8paKTepuCTUKY BOACOEECNe4eHHOCTH 1 BOAHbIX
pecypcoB 6yayliero ABNRIOTCA OCHOBOW ANA paspaboTKy MEPONPUATUA NO pery nuposa-
HUID W PErNOHANBHOMY NEpPepacnpeaAeNEeH D PEMHOr O CTOKA, NO YNPABNEH M0 BOAHDIM pe-
HUMOM BHY TPEHHUX BOAOEMOS.

3a nocneanue 10— 15 net 8 HaLel CTpaHe AOCTMIHY T 3HAYUTENLH bIA NPOrpecc B nayve-
HUW BOAHBIX PECYPCOB CYLWM: NONYYEHb! HAAEKHbIE KONWYECTBEHHbIE XapaKTEepHUCTUKMK
80306HOBNAEMbIX BOAHLIX PECYPCOB MO OCHOBHLIM peuHbiM Bacceiram, obnacTAm, pec-
ny6nuKam ¥ aIKoHOMUYecKum paionam CCCP, seayTcR paspaboTku no c6opy, 06pa6or-
Ke U 0BO6LWEHUI0 ONEepaTuBHbLIX A3HHbIX B PAMKax aBTOMaTH3MPOBAHHON HDOPMaLHUOH-
HOW cucTemsi OCyaapcTBEHHOr0 BOAHOIrO KaAaCTpa, AdHbl MPOrHO3bI AHTPOMOreHHbIX
M3MEHEH W roaoBOro cToka rnasHbix pek CCCP u nputoka Bo BHYyTpeHHne MOpA. fipo-
V3IBEAEHb! KBNWTanbHbie OGOBLIEHWA MO BOAHLIM PECYPCAM W BOAHOMY BanaHcy KOHTu-
HenTos 3emnu, No AUHEMUKE BOJONOTPeBAEHUA U BOACOGECNEYEHHOCTH NPUPOAHO-3KO-
HOMMyecKunx per voHOB mupa. [InA OueHKu BOAHbIX pecypcos Byayluero 0cobeHHO Bax-
HOE 3HAYEHWe MMEIOT NONTY4eHHbIE B CAMbIe NOCNEAHMUE FOAbI NPOrHO3LI dHTPOMNOreHHbIX
M3IMEHeHWA rnoBansHOro YU pervoHaNbHOrO KNWMAaTa W AaHHbIE NO BO3MOXHOMY BO3-
AefCTBUIO KNUMBTWECKUX U3MEHEHUA HA BOAHbLIE PECYPChb! U FUAPONOrUYECK Uit PEXUM
PeYHBLIX BOAOCGOPOS.

B npeanaraemMo# ynTaTento KHure B CkaToM hopme NPEACTaBIIEHbI OCHOBHLIE Pe3y /b~
TaTkl UCCNEAOBaHUIA NO BCEM MEPeuMnCcneHHbiM BbiLWE aCTeKTam M3yyeH A BOAHbIX pecyp-
COB, A8H HayuHbIN AHANN3 NONYHEHHbIX BbIBOAOB, HEMEYeHb! MePCneKTUBLI A8NbHENLWNX
“CCNegoBaHMit, BONpOCh M3yveHMA BOAMAIX PECYpPCOB PACCMATPUBAIOTCA B UCTOPUYEC-
KOM nnade, OAHAKO rNasHoe BHUMMAHWE YAENEHO COBPEMEHHOMY COCTORHWIO NpoGnemsl;
aHanusy yToros, NONyUYeHHbIX B CAMbIE NOCNEAHWe roabl.

B MoHOrpagumu ucnonbayetcR oTeuecTBeHHaA u 3apyGexHas NUTepaTypa, HO B OCHOB-
HOM KHUra 6a3mMpyeTcA Ha pe3ynbTaTax MCCneaoBsanui I ocyaapcTBEHHOMO MMAPONOr MyecH
KOFQ uHCTUTYTAE,



fnaesa 1

METOLb! OLEHKWU BOAIHbIX PECYPCOB
" PABBUTUE FUAPONOMUYECKOM CETH

B HayanbHbI NEPUOA PasBUTUA TMAPONOMMU NPYU KPaitHe HeAOCTaTOUHOC-
‘T FUAPONOrNYECKNX HabMIOAeHUA U 3HauUUTeNLHO Bonee NOAHON MeTeopono-
FUYECKOW U3YYEHHOCTN OCHOBHOE BHUMAHMWE MPWU OLeHKe BOAOHOCHOCTU peK
YAENANOCL BO3MOMHOCTY pacyeta roR0BOIr0 CTOKAa MO METEopOoNoruiecKuM
hakTopam. MeToauyeckoil OCHOBOI TaKoro PacyeTa ABUNOCH NPOCTe Luee ypa-
'BHEHWE CPeflHero 338 MHOTONETHWIA NepuoA BoaHoro GanaHca KPYnHOro pey-
Horo BacceiiHa, BnepBbie CHopMynupoBaHHOE ellie B KOHLLEe NPOWNOro BeKa B
paborax A. WN. Boelikosa /27/ n A. Menka /114/,

Y=P—-E, (1)

rae Y —ropoBoit cTok; P — ropossie ocagku; E — rogosoe ncnapeHue.

W3 ypasHeHus cneayeT, 4To ANA peuHbix 6accetHOB, He UMeo WX BOA0O6-
MeHa ¢ cocaeHUMM HacceiHaMy U APEHUPYIOLUMX BCe Kareropnn NoA3emMHbIX
BOJA, HOPMa CTOKa ONPeAenAeTCA TONbKO KNUMaTUYeCKUMn hakTopamMu — oca-

AKamm 1 uchapexveM. Bee octansHele ocoberHocTy BopocGopa — mopdono-
FUA, PaCTUTENbHOCTL, XapaKTep rPYHTOB v MOYB U T. . — OTPAXEITCA Ha Hop-

Me CTOKa 4epe3 0CafKu ¥ ncnapeHme.

Y Kka3aHHaA KOHUeNuuA, BbITeKalowan ua3 ypaBHeHua soaHoro banaxca (1),
ewe B Hayane XX 8. peanusosbiBanach NOCPEACTBOM pa3paboTKu npaKTuyec-
KWX METOLOB pacyeTa CpeAHerof0BOro CTOKa Hem3yueHHbiX B ruapoMeTpuvec-
KOM OTHOLLEHUM PeuHbiX BacceliHOB NO CNeAyWUM TPEM OCHOBHbIM Hanpas-
NEHUAM:

— nyTeM OTLICKAHWA 38BUCMMOCTEA CTOKA OT 0CaAKOB U APYruxX MeTeopo-
noruveckux thakTopos;

— NyTeM pacueTa CToKa 1o HopMe 0CagKoB W UCNApeHWA HenoCpPeaCTBEHHO
no ypasHenwo (1) ;

— NyTeM KapTHPOBaHWA HOPMb) CTOKA U ONPEAEneHA ee C UCMONb30BaHU-
eM NpYMemMoB reorpadvyecKOn MHTEPNONALUK.

flo nepBomy HanpasneHwo Aenanuch NONbITKU YCTAHOBWTL CBA3U CTOKa
TOMLKO OT OCAAKOB, NPUYEM NEPBOHAYANbHO B BUAE MMHEAHBIX 3aBHCUMOC-
Tell; TaKoBbl, HanpuMep, ypaBHenun A. Menka /114/, B. Yne /128/, I'. Kenne-
pa /105/, otHocAwmecA K koHuy XIX — Havany XX 8., a take dopmyns
MHOMVX APYF WX aBTOPOB, NONYYeHHbIe B Nocneaylowme roast. OaHaKo nuHeit-
Hble 3aBUCMMOCTH HE HALLNW WMPOKOro NPMMEHEeHWA Ha npaKkTuke, NOCKONL-
KY OHW He OTpaXkann ¢M3nuecKux MpoueccoB B3aMMOAEWCTBUA QC3AKOB u
CTOKa ¥ UMenn B OCHOBHOM YUCTO NOKanbHoe 3HauyeHue ToMbLKO AfA onpege-
NEHHOro AWanasoHa M3MeHeHWA 0CaAKoB (Harnpumep, ANA CEBEPHbIX, U3bpl-
TOYHO YBAKHEHHLIX PAACHOB, IAe UCNAapeHMe HEBENNKO N Mano UBMEeHA eTch
OT roaa K roay) .



Ele B camMom Havane XX B. HeMeukuit yuersini P. Mpenbep /TT97 v uisect-
HbI pycckuit ruapometeoponor 3. M. Onbaexkon /64/, paccmMaTpuBan B3an-
MOCBA3M MEXAY 3NeMeHTamu BOAHOro 6anaHca B pasnuuHbIX n3vuKo-reorpa-
thMuecKnX YCMOBUAX, YCTAHOBUSW, 4TO B 06WEM BUge 3aBUCUMOCTb CTOKA OT
0CafAKOB MMEET HEeNuHeNHbIn XapaKTep. MccnenoBaHuA yKa3aHHbIX aBTOPOB
VMMeNU MHOMOYUCAEHHbIX ROCIIeA0BaTeNel B Pa3NnYHbIX CTPaHax, NPeANoXuB-
WrX B TOM UK UHOM BUAe 3aBUCUMOCTH CTOKA OT 0CaAKOB, AedmuuTa Bax-
HOCT# NKU TemnepaTtypbl Bo3ayxa (8 CCCP, nanpumep, M. A, BenukaHos w
. 1. Coxonosckuit, C. H. Kpnuxuit u M. ®. Menkens, B. B. Monakos u ap.) .
311 hopMynbl TaKxKe UMeNu BeCbMa or paHMYeHHOe NpuMeHeHue, NOCKONbKY
He oTBeyanu B nonHoit mepe (hM3nueCKUM NPeACTaBNEHUAM O B3aUMOCBA3N
MeXAy anemeHTamMu BoAHOro 6anakca Bo BCeM AnanasoHe UX M3MEHEHUA 1 He
obecneunBani BOCTaTONHYH HaAEKHOCTb PacyeToB CTOKa, 0COBEHHO B 30Hax
HEAOCTaTOMHOMO YBRAXKHEHUA,

CneapyeT OTMETUTb, HTO Pa3HOIO POAA NUHEAHBIE N HENNHelHbIE 3aBUCUMOC:
T CTOKa OT OCAagKOB W APYrMX MeTeopOnorv4ecKnx (akTopoB Haxoaunu
npaKTuueckoe NpPUMeHeHMe ANA OUEHKW BOAHbIX pecypcos Ao 30-40-x ro-
nos XX B. B nocneaylowme AeCATUNETUA OHKN YXKe UMeNn BCNIOMOTaTenbHod
3HauyeHWe U NPMMEHANUCH Yalle BCEro NUWb ANA YANUHEHWA PARAOB 1 BOCCTaY
HOBMEHUA NPONYCKOB B HabRIAEGHUAX 3a pevHbIM cTokom. OaHaKo B nocnegs
Hne 10—-20 ner NpakTMYeCKaA 3HAYMMOCTb YyKa3aHHbIX 3aBUCUMOCTEA pe3Kq
BO3pOCNa — OHU CTanNW LUMPOKO UCNONL30BaTLCA ANA BOCCTaHOBNEHWA ecTecT-
BEHHbIX XapaKTePUCTUK CTOKa PeMHbIX BOAOCOOPOB, NOABEPIKEHHbIX UHTEH!
CUBHOI XO3AWCTBEHHOU AenTenbHOCTY /85/.

Ans pacueTa BOAHLIX PECYPCOB HENOCPEACTBEHHO NO YPaBHeHWUI0 BOAHOr o
6anarca (1) TpeGosanock npexae Bcero paspaboraTh HaaeXHYH METOAWUKY
onpeaeneHnA HOPMbLI CyMMapHOro ncnapetua. Bnepsoie Hanbonee chynaamen-
TanbHOE pelleHue ITOro sBonpoca 6uino Haitaedo P. Wpeirbepom u 3. M. Onbs
DeKOonoM.

MpumeHuTenbHO K pacueTy ucnapeHuA E dopmyna P. Wpeitbepa umeet eud

E=p(1—e X/P}, (2)
@ NPUMEHNTENLHO K CTOKY Y ee MOXHO 3anucaTs B Buae
y = Pe_K/P, (3)

rae K =2,303a — makcumantHO BO3MOM 40e uchapeHue. Napametp a anm
8€pPXOBbEB PeK U ANA PaBHUH NpuHumaerca, no P. Wpeii6epy, pasHbim 200~
350 mm; anA cpenHero teveHuA peku — 350—500 mm. Takum obpasom, 3ud
veHune K konebnerca ot 460 no 1500 mm.

Haubonee TiwaTensHoe uccneaosaHue O B3SUMOCBA3N KNUMaTUYECKUX Xat
pakTepucTMK {(0CaRKOB WM UCNAPEHUA) ¥ XapaKTePUCTUKW BOAHLIX pecyp
COB — PEYHOro CTOKa, He NOTepABLUEE CBOEro 3HaYeHWA RO HacToALWero Bpe
Menn, nposeaerio 2. M. Onbaexkonom. [lna pacueta ucnapeHusR U roaoBOrd
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CTOKAa UM MPeAnoXXeHbl WNPOKO U3BeCTHbIS cpopmynbl:
E = E,th(P/Eg), (4)
Y =P — Egth(P/E,), (5)

rpe Eqg — MakcumanbHO BO3MOXHOE WCMapeHwe Npu YBAaXHEHHOM COCTOR-
HUM UAK UcnapAeMocTh noussl, Mo Onbaekony, dopmyns! (4) u (5] npume-
HAIOTCA OTAENLHO ANA 3UMHEro M NETHEro NONYroavA, npyu atom Ey ouenusa-
€TCA N0 3IMNUPUYECKMM 3aBUCMMOCTAM OT CPEAHEro HEQOCTaTKAa Hach!LLEeHVA
8 NETHWUIA U 3UMHUA nepuopbl. Popmynbl Onbaexona B Te4eHUe MHOTUX AECA-
TUAGTUIA YCNEeWHO MPUMEHAMCL B Pa3NMYHbIX CTPAHAaX, OCTABAACH MPaKTHYeC-
Kk 6e3 uameHenuit. B 50-x rogax oHM HaWnW aaneHeliulee passuTtve B paboTte
W3BECTHOrO coBeTckoro knumatonora M. W. Byasiko /13/, xotopbit anAa
OLEHKW MCNAPAEMOCTU NPEANOKUA UCNOML30BaTh OTHOLWEHWE PaANaLUNOHHOI O
GanaHca ysnaxkHeHHoI nosepxHocTH R K yaensHOh Tennote mcnapenuA L

Eo = Ro/L, (6)

BnepBbie YBA3aB yPaBHeHUA BOAHOIO ¥ TennoBoro 6anaHcos.

Taxum obpasom, no Onbaexony—byasiKo, 3aBUCUMOCTb CPEAHEN O MHOT O~
NeTHero 3HaYeHWA BOAHLIX pecypcos nboro pervoHa B 3aBUCUMOCTU OT OC-
HOBHbIX KNMMATONOFMYECKUX RapaMeTpoB MoXXeT ObiTh NpeacTaBneHa B chie-
aylouem Buae:

R PL
y=p—- = th —, {7)
L Ro
nnm
_,_Ro  PL :
a=1-pr th o, (8)

rae a — ko3addurument ctoka; Ry/(LP) — MHAeKC CyXoCTu, OH ABNRETCA Aoc:
TATOUHO HAAGKHON KOMIEKCHOM XapaKTepPUCTUKON obtLield yBnaXHeHHoCTy
TEPPUTOPUM U LUMPOKO MPUMEHAETCA B pa3finyHoro poaa obobuwenuax v sa-
BUCUMOCTAX.

Mpoeepxa ypasHennit (7) u (8) Ha npumepe XOPOLLO M3YYEHHON B ruapo-
MEeTpUuecKoM oTHouleHnn Esponeiickoit vactn CCCP nokasana /75/, yro oun
€ LOCTaTOUYHOM TOUHOCTHIO OTRAXKAIOT MPUPOAHYIO 30HAAIBHYIO 3aKOHOMEePHOCTS
M3MEHEHUA 3fleMEeHTOB BOAHOro 6anaHca no tepputopun. B konnwectaeHHom
OTHOUWIeHUU Xopouwee cosnageHne HabnogeHHbIX 3HaYEHUR CTOKa U paccyy-
TaHHbIX NO ypaBHeHuto (7) pocturaetcA, oaHaxKo, NpPW BBeAeHWUU MONPaBOK
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Ha Heaoy4eT OCAAKOB COBPEMEHHBIMWU OCA[KOMEPAaMM, YTO elle pas NnoaTBep-
»AaeT OCTPYI0 Heo6XOAUMOCTL COBEPLIEHCTBOBAHUA COBMECTHBIMWU YCHUIMA-
MV METEOPONOrOB ¥ TUARONOrOB CYWECTBYIOWMX OCAAKOMEPOB U MeTOAOSB
namepeHun aTMoctepHbIX 0CaaKoB U UX YHUGMKauuM Ha MUPOBOIN OCaAKO-
MEpHOI CeTH.

B nocneaytotume roabi AnA pacyeTa HOPMbI UCNapeHUA Gbiny NpeanoXeHb
B pasHpIX CTpaHax MHorue apyrue metoabs. B CCCP, Hanpumep, ocobenno
LIMPOKOE NPaKTUYECKOE NpUMeHeHne Halwnn npeanoxenHsoie B 1934 r.
N. C. KysuHbiM /52/ rpacdmku 3aBucuMOoCcTh ucnapeHuna (no mecauam) oT
TemnepaTypbl BO3AyXa; MeTOA OKasancA BeCbMa MpocTbiM U AOBOJILHO TOU-
HbIM ANA PalOHOB AOCTAaTOYHOrO WM U3OLITOYHOTO yBRnaXkHeHus. B Te e roAb)
6nina paapabotaHa Metoauka B, B, Monakosa /67/. U3 sapyBexcHbix MeToAOSs
pacueTa UCNapeHUA C CYWN Cnegyer OTMETUTL NpeanoxeHHble B 40—50-¢ ro-
abt metoabl X. Meumana /115/, C. TopHeaiita /126/ v N. Tiopka /127/, koTo-
pole WYPOKO MCTIONL3YIOTCA BO MHOTMX CTPaHax MUpa U Ao HaCTORLWEro Bpe-
MeHN.

B nocneanune 25—30 ner B CCCP pa3paboTaHo MHOro meToaoB onpepene-
HUA UCMAPeHNUA C NOBEPXHOCTK PeuHblX BacceifHOB, MO3BONAIOWMX PacCUnTbI-
gaTh He TONLKO MHOTONETHUE XapaKTepPUCTUKY, HO 1 ycnapeHue 3a OTAeNbHbIE
roabl v MecAubl. Cpeay HUX HanBornee uasecTHb MeToabl M. W. Byabiko /13/
u N. N. 3yb6enok /43/, A. P. KonctantnHosa /48/, A. . Bysarosckoro /12/,
B. C. MeseHuesa /57/, B. I'. AnaperHosa u B. . Babkuna /1/; nepsbie aBa
MeTORa Hanbonee WUPOKO NCNONAL3YIOTCA B HaLWeN CTpaHe u 3a pybexom.

HyxHo 0TMeTuTb, 4TO, HaumHaa ¢ 40-x TOAOB METOABLI pacyeTa UCnapeHuR
pa3pabarTsiBalOTCA B OCHOBHOM He ANIA OUEH KU HOPMbI FOflOBOr0 CTOKa, a ANA
U3yueHUA AWHAMUKKU WCNAapeHUA M ANA PacyeTOB BOAHOro BanaHca peyHblX
6acceitHOB W OTAENbHLIX YYAaCTKOB CYLUM B Pa3iniHbiX hsuko-reorpacunuec
Kux ycnosuax. ITo OGBLACHAETCA Tem, YTO PacyeTbl HOPMLI CTOKE No ypaBHe-
HUI0O BOAHOro 6anaHca oKasanucb ManonpuroAHbIMKU ANA apUAHbIX PANOHOB,
rae CToK man v no abeonoTHON BenvunHe 6NM30K K NOFpewHoOCTV onpeaene:
HWUA OCAAKOB W WCMapeHnA. [InA XOpowo YBAGKHEHHbIX PaioHOB ¢ peakod
CULPOMETPUYECKOW CETbI0 KNUMaTUYecKue RAHHbIE W B HacToAuULee BpemA
snonHe 3cdieKTUBHO MOTYT NPUMEHATLCA ANA U3YYEHUA NPOCTPaHCTBEHHBIX
M3MeHeHUI XapaKTepPUCTUK PeYHOro ctoka u oBwiell yBnaxHeHHOCTH, O YeM
CBUAETENLCTBYIOT, Hanpumep, uccnenoeaHdua 8 CCCP Mesenuesa uero nocneao-
Batenei anA tepputopun 3anagHow Cunbupn /57/. IToT X2 KNMMaTONOrNY ECH
Kuit METOA ONpeAeneHnA CTOKa MO PA3HOCTU OCAAKOB M UCNapeHnA Gbin BECh:
Ma ycnewHo ucrnons3osaH 8 ®PI” BaymraptHepom v Pelixenem /92/ ana Bcex
KOHTUHeHToB 3emnu. Taxkol MOAXOA NO3BOAWS UM AOBONLHO NPOCTO ONPE:
AENUTh COOTHOWEHVUA MEeXAY OCPEAHEHHLIMM 38 MHOrONeTHUIA NePMoA 3fieMe:
HTaMu BOAHOrO GanaHca OTAeNbHbIX KOHTUHEHTOB U OKeaHOB, CeBEepHOrO Y

HOKHOTO NONYLUAPUA, PAasNUUHbIX KPYNHbIX TEPPUTOPUNA, 0QHAKO Npu 3TOM
TAKOW BaXHEALUMA KOMMOHEHT GanaHca, KaK PeyHol  CTOK, onpeaendto-

1M Bo3oBHOBNAEMbIE BOAHbIE PECYPChi CYLUM, yKasaHHbIM cnocobom
OLEHVNBBETCA [OBOMBHO Tpy6o, 0COGEHHO ANA PaiiOHOB HEQOCTATOUHOTO
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YBADKHEHUA Y APUAHbIX.

JlnA MHOrMX PervMoHOB MMUPa UCMONb30BaHWE yPaBHEHWA BOAHOr o banaHca
(1) oxasanocb Gonee NPOAYKTUBHBIM AR pewweHnA o6paTHOW 3agauu, T. e.
ANA OLLEHKW MO OCAAAKaM M CTOKY HOPMbI UCMIApeHnA 1 ero pacnpeaeneHyna no
Tepputopun. Tak, Hanpumep, HaWnW WKUPOKOE NPaKTUYECKOe NMPUMeHeHue
KapTbi HOPMbI MCNapeHuA ¢ Cywwin, NonyverHble B [T A, 1N, Boukoebim /25/
Ha OCHOBe ypaBHeHWUA BoaHOro 6ananca.

B camble nocnepHve roAbl uHTERec K BOAHOGanaHCOBOMY HanpasfeHWto
OLEHKY BOAHBIX PECYPCOB PE3KO BO3POC B CBA3M C NOCTaBneHHoi npo6nemoit
BOAHbLIX pecypcos 6yayulero, o6ycnoBneHHO HeOOGXOAUMOCTBIO W3y4yeHWA
V3MEHEHU BOAHbLIX PECYPCOB B TEX MIM WHbLIX KPYNHbIX PervoHax 3emnu
noa BIVIAHWEM BO3/EACTBUA YeNoBeKa Ha OCHOBHbIE KNUMaTUYECKHe XapaK-
TEPUCTUKM — TemnepaTypy Bo3Ayxa v ocagku (cm. rnasy 6) .

TpeThe HanpasiieHne oueHKu BO306HOBAAEMbIX BOAHbIX PECYpPcos npu oT-
CYTCTBUM AaHHbIX HabnioaeHui, nonyuvsiwee passutue B 20-x ropax XX B. —
KapTorpacmuuecKkoe; OHO OCHOBAHO TaKyKe Ha YPaBHEHWU MHOFONETHEr o BOA-
Horo GanaHca (1). [leNcTBUTENbHO, ecnu pacnpeaenedve NO TEPPUTOPUMU Oca-
AKOB W UCMapeHnA MMeeT 30HaNbHLIA XapaKTep, TO TAKOBO e AOMKHO BbiTh
¥ pacnpepeneHve HOPMbl CTOKA, T. €. € MOXXHO KapTUpoBaTh U NO Kaptam on-
pPenenATL HeoOXOAUMBIE XapaKTEPUCTUKY AR HeM3yyeHHbIX 6acceiHoB U pe
r1MoHoB. Bnepsbie BONPOC 0 KapTUROBaHWM HOPM cToKa BbIn nocTaeseH Ha |
BcecotoaHom ruaponorndeckom chesne (1924 r.) M. H. Ne6enessim B ero
Aoknaae ,,0 Hopmax cToka’’. ABTOP cuMTan, 4To Co3AaHve KaKowu-To yHuBep-
CanbHOW 33aBMCMMOCTM CTOKa OT Bcex oBycnoBnuealowux akTopoB BBUAY
X MHOroo6pasva U CROXHOCTW onpeaeneHnA HepaumoHanbHO M NOTOMY Npe-
ANOXUN KapTUPOBaTh yAesbHblie {Ha eavHMLy nnowaan sopocGopa) xapak-
TEPUCTHKY CTOKA B BUAe U30NKHWIA. B KauecTBe UnnlocTpaunm npuMeHAemMoc-
TV npeanonaraeMoro noaxoaa Jlebenes AeMOHCTPMPOBAN COCTaBnNEHHbIE UM
KapTbi CReAHEro rofloBOr0 U MEXEHHOro CTOKa OTAeNbHbIX peruoHos /70/.

Heckonbko nosaHee (1927 r.) wssectHbi pycckuit ruapornor . U. Ko-
4YepUH Ha OCHOBAHMW TLUATENLHOMO aHanM3a BCEX UMEBLUMXCA TOrAa AaHHbIX
HabnoaeHWin 3a CTOKOM 060CHOBaN NPUMEHUMOCTbL METOAA TMAPONOMMYECKO-
ro KapTupoBaHWA AJIA OUEHKU HOPMbI CTOKA W NOCTPOUN NEPBYIO KapTy cpea-
Hero mHoronetHero ctoka Esponetickoit yactu CCCP /60/. 31a kapra umena
6onblLOe HaydHO-METOANYECKOe U NPAKTUYeCKOoe 3HaYeHue; HaumHan ¢ pabot
KouepuHa, kaprorpaduueckoe HanpasneHwe CTano rnasHeLiM B MeToAuKe
OLUEHKM HOPMbl CTOKA HeuayyeHHbix pek. MNepsan kapta KouepuHa 6bina coc-
TaeBfieHa no AaMHbIM Habnoaenuii Bcero Ha 34 cTBopax, TeM HE MeHee OHa AO-
BOfIbHO NPaBUNBLHO NOKa3bLIBaeT pacnpeaeneHUe MOAYNA CReAHer OAOBOro CTo-
Ka no Tepputopuu Esponeiickom yactn CCCP. OaHaKo oueHenHsie KovepuHbim
Ha oCHOBe nonyquHom KapTbl CYMMapHbie BOAHbIE PECYPCbi EBponeMCKOM vac-
™ CCCP (658 KM */roa, B TOM wmcne cesepHbIN ckNOH 348 KM>/ron 1 1oKHbIN
cknoH 310 km®/roa) okasanucs Becbma HeTOuHbIMU. 110 aHHbLIM COBPEMeH-
HbIX OUEHOK, 3TV 3Ha4eHWA COCTaB NIAIOT COOTBETCTBEHHO (MecTHbIN cToK: 1043,
574 v 469 km> /roa. CTONb HU3Kas TOYHOCT Bbina obycnosneHa KpaitHe# He

8



DOCTaTOMHOCTLI0 UMEIOWMXCA B TO BpeMA PAAOB HabnioAeHUn 3@ CTOKOM, W,
€CTeCTBEeHHO, ANA NOEbLILLEHUA TOMHOCTM OLUEHKU BOAHLIX PECYPCOB CTPaHbI #
OTAENbLHLIX PEermoHoB Npexxae Bcero Gbina Heob6xoauma AOCTATOMHO ryCTaR
CeTb rnaPOMETRHUECKUX HaBnoAeH WA,

CeTb rMapoONoOrudecKux CTaHUuuA, BeAY LUMX B TeMeHHe MHOTUX NeT CUCTEMa-
TUyecKue HabnofeHUA 3a BOLHbLIM PEXWUMOM PeK M 03ep, HyXHa He TONbKO
ANA OUEHKU AMHAMMKY BOAHBIX pecypcoB. OHa ABNIAGTCA OCHOBOW ANA Pa3Bu-
THA MHOFUX HAMPaBNEHWH rMAPONOr YECKOR Hay KU, CBA3EHHbIX C PACYETAMM W
NPOrHO3aMW PEYHOr0 CTOKa, HEOGXOAMMBIMW ANA NPOEKTUPOBAHWA, CTPOU-
TENLCTBa M IKCNNYaTaUUN CaMBIX PA3NUYHBIX FMAPOTEXHUMECKUX COORYXEHUNA
Ha pekax u o3epax. OT YPOBHA Pa3BUTUA MMARONOTUYECKONK CETU BO MHOTOM
33BUCUT MPOrpecc BCeit MMAPONOruuecKon Hayku. 3To XOpoLLo NoHUManu Be-
AyliMe yvyeHble OTeYecTBeHHOW MMAPONOrMM elie B CAMOM Hadyane CTONETHA.
OpHaxo po Benukoik OxTAbpsckoti Coumnannctuueckoin pesoniouvu 8 Poc-
cuKU ruaponoruyeckan ceth Gbina KpaitHe PeAKOW U CyllecTBOBana 8 oCHOB-
HOM B BMAE NPOCTENLMNX YPOBEHHbIX MOCTOB Ha 6OMbLUMX CYAOXOAHBIX PeKax
n osepax. Cuctema perynAapHsIxX ruaponoruvyeckux Habniogequi, ocyulecte-
nAeMbIX NO eanHoOM MeToavike, Bbina co3aaHa B Hallen CTpaHe NUiL Nocne pe-
BONIOUMH.

Bnepsbie BONPOC O CO3AaHUM TaKOW cucTemsl obeyxpanca 8 Poccurickom
ruaponoruvyeckoM uHcTMTYTe B 1921 r., Korpa 6bina BbIABUHYTE MeR CO3Aa-
HUA 06LWerocynapcTeeHHOi ONOPHON CeTV TMAROMOrVYECKUX CTaHUWMA U NOC
TOB, NpeaHa3HauYeHHbIX ANA HAY4YHbIX FUAPONOrUYecKnx 0606weHui n obeny-
2KMBaHWA 3aNPOCOB BCEX oTpacned HapoAHOr o xo3AucTsea. Ha | v |1 ruppono-
ruyecknx Cne3nax 0bCYKAanUCh KOHKPETHbIE NMPEANOXKEHNR NO NPUHLUNAM
pasmMelleHnR ¥ (hyHKUMOHUPOBaHUA ONOPHOW CETH, KOTOPbIe Bbinv npeacTas-
nieHbi B goknapax M. A, Nykauwmda u H, A, Konsinosa.

B dopmupoBaHuM OCHOBHbLIX 33Ja4 MMAPONOrMNECKO| CETH, NPUHLMUMOB ee
pasmelleHnA, coctasa U MeToaoB8 HabnioaeHn BEAYLIMBA pPonb NPMHAANKUT
BbIAAIOWEMYCA COBETCKOMY y4YeHoMy-ruaponory B. . [Mnywikosy — oaHomy
u3 cosnartenen u nepsomy aupexropy I'MU. PazpaboranHoe Mywkosbim /35/
8 20-e roast reorpadio-rMAPONOrMUecKoe HaNpPaBReHne 8 pacyeTax pPedHoro
cTOKa, BKMtoYauiee B ce6A MeToas! reorpaMuecKon KHTEPNGAALUMK U FMARO-
NOFMYeCcKOW aHanor M1, ABUIOCH HayYHO-METOAO NOF MYECK O OCHOBOM CO34aHUA
FUAPONOrUYeCcKoi cucTemsl HabnoaeHni B Haeli cTpaHe. CyTs 3Toro Hanpas-
NEHUA 33KNIOYAETCA B TOM, 4TO B NIOGOM pPernoHe CTauMOHEPHbLIE FMARONOFU-
vYeckue HabnoAEHNA OPraHU3YIOTCA Ha CPaBHUTENLHO HeGONLUWOM vucne xa-
PaKTepHbIX CTBOPOB, a HeobX0ANMBIE ANA NPOEKTUPOBaHWA BOAOXO3RUCTBEH-
HbIX MEPONPUATUIA XapaKTepPUCTUKU CTOKA Ha NIOGOM HeusyueHHOM BOROTOKeE
NEruoHa oNPeaenaioTCA KOCBEHHLIMU METOAAMMW, OCHOBaHHbIMUA Ha U3YUEHUW
B8BUCHMOCTER CTOKA OT (M3NKO-reor pagmueckux haKTopos, UHTEPNONALNK U
ruaponorwueckoi ananoruu. fipy HeoGXOANMOCTY AETANLHOTO N3YYEHUA Cha-
600CBOEHHLIX PaiOHOB CO CNOXHBIM BOAHbL!M PEXUMOM B NOMOLLL ONOPHOM
CeTH, Nno MHeduio [ NywIKoBa, AOMKHL! OPraHNM30BLIBATLCA ,,BPEMEHHbLIE NOC-
Thi U USMEPEHUA, CO3RaBaAEMbIE 3KCMEAUUNANW, NO3BONRIOWME ALNaTL KONW-
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YecTBEHHbIE CONOCTABNEHUA ¥ MHTEPNONALUN MEXAY PEAKUMM ONOPHLIMU NYH-
Kramu' /34/.

Waen u npeanoxenna [ nywkoBa, oTpaxeHHble B NPUHUYNAX PasMeLLeHNA
v DYHKUMOHMPOBAHUA FMAPOAOrUUECKOMR CETH, 0Ka3anuch O4eHb NNOJOTBOP-
HbIMK U, NOMXaNYi, eAUHCTBEHHO NPaBUNLHLIMKU ANF YCNOBWIA Halied CTPaHbl C
€ Or POMHOIA TeppuTOopUen, KpaitHe pasHoobpasHbiMmmn dmanKko-reor padryecku-
MU YCNOBUAMMK U CNaboin rmMAPONOrMiecKon U3ydeHHoCTbIo. Peannsaumna ux He
TONLKO NO3BONMNA B KpaTuaitiive CPOKU C HaMMeHbLUMMU MaTepPUanbHbIMMK
3aTpaTaMu Pe3KO YNY4WNUTL MMAPONIONMMECKYIO U3YYeHHOCTL OFPOMHOMN Teppu-
TOpMK cTpaHbl U obecnewnTs HEOGXOAUMbBIMN FUAPONOFMHECKUMU AaHHbIMK
MHTEHCMBHO Pa3BUBalOLIEECA HAPOAHOE XO3AWCTBO, HO U Ha AONITNe oAbl CTK-
mynuposana passutme B CCCP reorpacmueckux meroaos B ruaponoruy —
rMAPONOrMYeCKOro KapTMpoBaHWA U PatOHUPOBAHWUA, MAPONOrMYeCKON aHa-
Norvun, U3yYyeHUR BAMAHMA Ha CTOK ¢wmanko-reorpadmueckux daxktopos. fo
HaCTOALWEro BpeMeHy BarkHeliLuen OTAMMUTeNbHOW 4epToi U AOCTOUHCTBOM CO-
BETCKOMW LIKONbI FMAPONOrKMY Mo CpaBHeHuo ¢ 3apybexxHol ABnAETCA CNOco6-
HOCTb COBETCKUX FMAPONOroB K LUMPOKUM TeppuTopuanbHbiM 0606uieHuAmM
# pa3paboTke HaREXHbIX METOAOB MMAPONOrUYECKUX PAcYeToB B YCAOBUAX
HEROCTATOUHOCTN M OTCYTCTBUA AaHHbIX HabmoAeHui.

WHTEHCUBHBLIW POCT “MCna ruaponoruyecKUX CTaHUMiA M NOCTOB B Halleh
cTpaHe Havanca B 20-e roasl. Yxe « 1929 r. yucno ux noutn 8 2,5 pasa npe-
BbICUNO AOPEBOMOLUMOHHbIA yposeHsb. Hauunan ¢ 30-x roaoB ruaponoruyec-
KWe MOCTbl, NPUHaANeKaBlWwMe Pa3NUYHLIM BEAOMCTBaM, nepedatotcA B Tua-
pomeTcny6y, co3naHHyo 8 1929 r., u ¢ 3T0r0 BpeMeHn OHU PacCMaTPUBaIoT-
CA KaK COCTaBHaA 4acTb ONOPHON FOCYA3PCTBEHHOM CeTH, AGACTBYIOLLe! B COC-
Taee Egunoit ruapomeTteoponoruiueckoin cny»6s CCCP. K 1940 r. o6uiee unc-
no noctoB Ha pexkax pocturno 5800; Takum o6pasom, AOREBOMOUUOHHLIN
YPpOoBeHb GbiNi NPeBbIWeH NOYTH B 4 pasa No obuieMy KoNWuecTBY NOCTOB, a Mo
4YuCny CTBOPOB, YYMTBIBAKLUMX CTOK Boabl, B 10 pas.

PocT onopHo# ruaponoruueckon CeTu no UsMepeHuio CToOKa BOAb! Ha pe-
xax CCCP (B Tom uucne s EBponeitckon n A3nartckon 4acTAx) 3a nepuoja te-
KYWwero ctonetua Nokasan Ha puc. 1. K HacToAUleMY BpeMeHW YucAo NyHK-
T0B HabniopeHni 3a CTOKOM M ypoBHAMU BOAbI Ha pexkax CCCP npessiwaer
6300, npuuemM NpUMepHO NONOBMHA U3 HUX PazMelleHa Ha EBPONECKOM YacTh
CCCP (EMC). CneayeT oTmMeTMTb, 4TO B NpeAenax Haubonee HaceNeHHbIX paii-
oHos Esponeitickon vactu CCCP ceTs NyHKTOB Ha6moaenuir yxe 8 70—80-e
rofibi AOCTUrNa AOCTATOMHOrO PAa3BUTUA M C YYETOM HAKONMEHHbIX BECbLMA
NPOAOIIKUTENBHBIX PAAOB U Pa3paboTaHHLIX reorpadio-rUAROIONUYECKUX Mer
TOR0B 0606WeEHVA BrONHe yAOBAETBOPUTENBHO OCBELLAeT NPOCTPAHCTBEHHbIG
M BpeMeHHbie KonebaHuA ruaponorvueckoro peXxuma, 4To no3BonAeT AocTa-
TOYHO HaA@KHO 0BeCnednTs MTMAPOMOrMECKUMM BaHHBIMU PasNUUHbIE OTRacu
HapoAHoro xo3AncTea. [1oaToMy B COCTasneHHbIX B HacTOALLEE BPeMA nepc
NeKTUBHbLIX NNAHaX Pa3sBUTUA MAPONOrMYECKOM CeTU 10 KOHUA CTOMNeTus
{(puc. 1) npenycmaTp1BaeTcA CO34aTh CNTUMANLHO CHaNaHCUPOBaHHYH CETb,
NO3BONAIOWYIO AONYYATH AOCTATOUHO NOIHYIO AOCTOBERHYIO MHEBOPMaLMO o
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Puc. 1. KonmuecTBO NYHKTOB perynapHsix HaGnwoneHudt 3a croxom pex 8 CCCP {cnop-
HaR rMAPONOruYecKan cets) .
1 — CCCP, 2 — Eeponelickan yacts CCCP, 3 — Asuartckan vyacTe CCCP.

BOAHLIX PECypcax, peXxuMe peK W BCAOEMOB, HaA®KHO obecneumBatb ruapo-
NOruuecCKMMN AaHHLIMU CYLUECTBYIOLIME ¥ BBOAUMbIE B CTPOM HAaPOAHOXO3AIA-
CTBEHHbIE 06bEKThI.

B cooTsercTBue ¢ aTMMu nnaHamm Ha Esponeitckoii wvactu CCCP konuuect-
B8O NYHKTOB HabnlopeHuii paxke HeCKOAnbKO cokpauiaetcA. OaHaKo oaHoOBPe:
MEHHO NNaHWPYETCA CYLWECTBEHHO NOBLICUTL UH(OPMATUBHOCTb CETU NYTeM
PauUoHanU3auMn pasMeWieHnn TUAPOCTBOPOB, RyYLIEro TEXHWYECKOro OCHa
LWEeHKUA, UCNONb30BaHUA HOBLIX, Bonee coseplieHHbIX METOAUYECKUX U Opra-
HU3aUMOHHLIX MEPONPUATHIA NO X 0BCcnyxuBaHuO, cBopy, KOHTPOMO 1 0606
weHuo nonyuaemoit MHbopmaumu. B Asunarckoi yactu CCCP kpaiiHe Heobxo-
AWM U KONMUYECTBEHHbIN POCT. TMAPONOTr MNECKOMN CeTH.

Cnegyer 0TMeTUTb, YTO FYCTOTa COBPEMEHHOM rMAPONOruYecKoit cetn Bo
MHOrux ctpaHax muvpa, ocobewHo 8 CLWIA u crpaHax Esponsi (1abn.1), Bo
MHOro pas npesblLIaeT COOTBETCTBYIOUME NOKa3aTenn B Hawei crtpaHe. Tem
He MeHee BbICOKWIA YPOBEHb PasBUTUA Teor pahMuecKux MeTOAOB B OTeYecT-
BEHHOW rUAPONOrMM NO3BOMNAET COBETCKUM FMAPONOraM YCNELWHO pewaTb
Bagaum rmaponoruyeckoro obecneveHA HaPOAHOIO XO3ANCTBA.

NMomumo onopHoit cetn INockomrugpomera CCCP 6onblioe 3HaveHue ana
DUEHKKU U3MEHeHWHd BOAHbIX PeCYpPCOB MMeeT CeTb NYHKTOB Habniwoaenuii no
yuyeTy UCNOfb3OBaHwuA BOA, OpraHu3oBaHHan B cucTeme Munsoaxoza u Mun-
brepro CCCP, a Take B APYrux MWHUCTEPCTBaX U BEAOMCTBax. JTOT yuert
ocytuecrsnaetcA 6onee uem 8 30 Tobic. NyHKTax 3a6opa BOALI U3 UCTOUHUKOR
y cbpoca ee B BOAOTOKMN # BoAoeMbl. B obuiedl cnoxHocT¥ yyet ucnonb3oea-
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Tabnuya T
Yyucno NYHKTOB HABNMOAEHWA HA PEKAX B CTPAHAX MUPA

fMaowaas, Yucno nydxroa’ Fyctora ceru Habnio-
Croana ThIC. KM? aeHmnin, kKm? /nyHkT
P tokpyr- yposeH- CTOKOBBIX Bcero N .
nexxo) HbiIX cToKoBOW  O6uie
ccee 23452 746 5506 6252 4300 3800
Kanapa 9976 461 1998 2459 5000 4060
Kurai 9561 10000 3300 16300 2900 580
CWA 9356 10979 10941 21920 860 430
Bpasunun 8512 1804 1472 3276 5800 2600
AscTpanua 7686 757 2991 3748 2600 2000
Nupua 3280 74 825 903 4000 3600
Mekcuka 1973 240 978 1218 2000 1600
WHaoHesnA 1904 32 420 - 452 4500 4200
Wpan 1648 - 828 828 2000 2000
AHrona 1247 46 128 174 9700 7200
Mo3zamb6ux 783 268 192 460 4100 1700
Typumn 780 86 806 892 970 870
®panuuna 547 - - 2564 - 210
Wcnanua 504 262 505 767 1000 760
oPr 249 1200 1800 3000 140 80
AHrnuA 244 - 720 720 340 340
roe 108 900 700 1600 150 70

' B CCCP — Ha 1/1 1986 r., B OcTanbHbix cTpaHax — H& koxew 70-x — Hauano 80-x
ropos.

HWUA BOJA B HaPOAHOM xo3AicTBe oxBatbiBaet. okono 200 Tbic. o6bekTos. Ha-
GNioAEHUA .33 PEXXUMOM MNOA3EMHBIX BOA BEAYTCA CETHIO FMAPOTeoNnortiecKux
cTaHuMi n noctos Munuctepcrea reonorun CCCP, HacyuThiBalOWMX B CBOEM
coctase okono 37 Tbic. NYHKTOB Ha6n|oneuvw|, K KOHUY CTOMETNA HaMeyaeT-
cA posecTy ux uucno a0 80 Tbic.

OgHOBpEeMEHHO AOMKHO MPOU3OUTU peakoe NOBbilLeHWEe YPOBHR aBTOMa-
TU3aLMN BCETrO KOMINEKCa HabnioReHuit 338 pEXXMMOM MOA3eMHbIX BOA.

BsICTPbI POCT rMAPONOFMYECKON CETU, NPUMEHEHNE B OTENECTBEHHON rua-
ponoruM B Kauectse MeTOACHION UHeCKOt OCHOBLI recrpadio-ruaAPONOr UNeckKo-
ro MeToAa 1 MoABMEeHVE B Pe3yNbTaTe YCHewWHOM ero NpaKTUIecKon peanmsa-
uun nepsow KapTel rogosoro croka A. U, KovepuHa ctumynuposany npose-
[leHVEe CUCTemMaTV3auun BCeX UMEIOLUMXCA B CTPaHe MaTepuanos ruapoMeTpu-
4eCKUX HabnioaeHni n PermoHanbHbIX UCCNeAoBaHWA ToA0BOro cToKa pex. B
30—40-e roasl noasunocs BonbliOe KONWMYECTBO KapT HOPM CTOKa ANA pas-
NWYHBIX PErMOHOB CTPaHb!, NPEXAE BCEro UHTEHCUBHO Pa3BUBAIOWMXCA B XO-
3ACTBEHHOM OTHoweHun, [inA Bcen Tepputopun CCCP nepsan kapTa HOPMBb)
roaoBoro ctoka pek 8 Macwivabe 1:15 000 000 6Lina cocrasnedas 1937 r. 8
TTW B. J. 3aitkosbim 1 C, 10, Benunkossim /41/; anAa 3Toro 6uiny UCROSb-
30BaHbl AaHHble Habnwaenwn no 1280 creopam. Mo 3voil KapTe BnepBhia
oueHedt) cymmaphble pecypChl pRewHoro craxa CCCP, ouy cocramunn
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3750 km>/ron. B 1946 r. 3aiikosbiM /42/ ¢ yueTom 60nee MONHLIX MaTepua-
noB HabnofeHvit ¥ yCOBEPLUEHCTBOBAHHOW METOAUKKW KapTUpoBaHua 6Gbina
onybnukopana Gonee noapo6GHas KapTa HOpMbI cTOKa EBponefickoi 4actn
CCCP B macwrta6e 1:5 000 000 u CCCP B uenom s macwrabe 1:10 000 000.
AnA nocTpoeHWA KapThl NCNONL30BAHLI AaHHble no 2360 nyHkTam Habniope-
HWiA. BoAHbIE Pecypchl peK CTpaHbl NO 3TOW kapTe oueHusanuc 8 3940 km®
B roa.

Cnenylouiee CyuiecTseHHoe yTouHeHne Hopmsl ctoka CCCP 6bino Buinon-
Ho B 1962 r. K. M. Bockpecexckum. Moctpoertan um Hatbonee aetansHan
kapta Gbina OCHOBaHa yxe Ha maTepuanax 5690 nynkTos HabniogeHuid. OHa
Nno3BONMMA YTOYHUTL BOAHbBIE PECYPChl HEAOCTATOYHO U3YUEHHbIX palioHoB Cu-
6upu u NanbHero Bocroka. Mo kapTe BockpeceHCKOro cyMmapHblit rogoBowu
cTok pek CCCP coctasvn 4480 km>/roa; 310 3waueHvie Gbifio MOMY4eHO Ny-
TeM CYMMUPOBaHWA FOAOBOI0 CTOKA OCHOBHLIX PeK, BNagalowWwmx Henocpeac-
TBEHHO B MOPA, U CTOKA, PaCCYNTAHHOr O MO KapTe c MeXXBOACPasAeNbHbIX Tep-
pUTOPUIA.

BmecTe c yTouHeHMeM KapT HOpPM CTOKa 3a cyeT npusnededuA Gonbwora
KONU4ecTBa MCXOAHOW WHGOPMaUMU NPOBOAUMMCL MCCNEROBAHUA NO U3yye:
HUIO 33KOHOMEPHOCTEA (OPMUPOBAHMA HOPMbI CTOKAE, BAMAHUIO Ha Hee pas-
NVNHLIX (U3NKO-Treor padMuecKnx (HaKTopoB, OueHKe NPUMEHNMOCTH W Ha-
ASKHOCTW onpepeneHUA HOPMbI CTOKA NO KapTam ANA Manbix Boaoc6opos.
Bbino ycraHoBNeHO, HanpKMep, YTO NONOXEHHOE B OCHOBY COCTaBNeHWA KapT
30HanbHOE W3MEeHeHWe HOPMbI CTOKA OTYETNIUBO NPOABNAETCA NULWL HA AOCTa-
Tougo GonblmMx peuHbix BoaocBopax, B npeaenax KOTOPbIX BNWAHWE MECT-
HbIX a30HanbHbIX GaKTOpPoB HecyulecTBeHHO. C ymeHbleHHEM NOWAAN BO-
noc6opa BAMAHWE asoHanbHbIX (BAKTOPOB YBENMYMBAETCA, NO3TOMY ANA COC-
TaBNEHUA KapTbl UenecoobpasHo UCNONb30BaTL NYLWbL A3HHLIE N0 CPEAHUM De-
KaMm, CTOK KOTOpPbIX ONpeaenAeTcA rnaBHbiM 06pazomM 30HanbHbIMKU haKTopa-
MM, a BOROC6OPbI NOAHOCTLIO PacnonoXeHbl B 0AHOM reorpaduyeckoi soHe.
JInA onpepeneHMA HOPMBI CTOKa HEM3YHEHHBLIX ManbIX PeK Heo6XoaANMo B No-
NyYeHHbIE NO KapTam 30HanbHbie XapaKTEPUCTUKW BBOAWUTH BeCbMa. CYILIECT-
BeHHbIE KOppeKTUPYlowme nonpasku. Hanbonee nonHo ator sonpoc 6kin uc-
cnegosan K. M. BockpeceHckum /29/, KoTopslii ycTaHOBWN, 4TO NONPaBOUHbLIE
KO3 dUUMEH TbI Ky ANA 30K AOCTAaTOYHOrO W U3BLITOYHOrO YBNAaXKHEHUA AON-
MHbl BbITh MEHbLUE BAMHULBI, @ ANIA 3aCYLUNUBBLIX PalioHOB — BGonbilie eANHK-
ubl. BBefiedne nonpasovHbIX KO3MUUMEHTOB ANA YBAAXKHEHHLIX pPailoHOB
o6ycnoBneHo HernmonHbiM APEHUPOBaHUEM NMOA3EMHBIX BOS MAMbIMK peKamu,
& ANA 10XKHbIX, 3a8CYLUNMBLIX PAHOHOB C NNOCKUM penbedoM — 3HaUUTENbHO
Bonbuwiedt aonet 6eCCTOMHBIX MOHWXEHUW B Npenenax GoMbLUMX pedHbIX BGac-
ceiiHoB. [InA NpaKTUYeCKOro WCNONL3OBaHWA paspaboTaHbl NpUBAKeHHbIE
BHaYeHWUA NONPaBoYHbLIX KOIMMUUMEHTOB ANA PasHbIX 30H B 3aBUCUMOCTU OT
nnowaaeit sopocbopos /29/.

Hanwume peransHbix KapT Hopmet cToka CCCP pano peansHylo BO3MOX-

HOCTb OLEHKW BORHBLIX PECYPCOB HE TONLKO ANA BCE TEPPUTOPUM CTPaHBI, HO U
ANA KPYMNHBIX NPUPOAHO-3IKOHOMUYECKUX DErMoHOB, COM3HLIX PECNYBAUK,
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aAMMHUCTPETUBHbLIX 06nacTeldl 1 TeppPUTOPUanLHO-NPOV3BOACTBEHHBIX KOMN-
nekcoe. HacToAaTenbHan Heo6XOAWMOCTb B TaKoW oueHKe noABunack B 60-€
roabl, KOrga cranu paspabarsiBarsCA AONrOCPONHbLIE NEPCNeKTUBHLIE NNaHbl
KOMIMIEKCHOrO UCMONb30BaHWUA W 0XpaHbl BOAHLIX PeCYPCOoB, BKAIOYalOLWMe B
KayecTse NCXOAHLIX AaHHLIX CBEAEHKMA O BOAHbLIX pecypcax n BoaHom Banaxce
He TONbKO ANA peuHbix BacceitHOB, HO U ANA Pa3AUYHbLIX AAMUHUCTPATUBHLIX
paiioHoB. Hanbonee nonHble AaHHbie NO BOAHLIM pecypcam u s0OAHOMY BanaH-
¢y CCCP # Bcex OCHOBHbLIX aAMMHWCTPATUBHbLIX PAOHOB NpuBeaeHstl B 1967 .
8 MoHorpadwmu ,,BoaHbie pecypcsl h BOAHbIW 6GanaHc Tepputopun CoBeTCcKOro
Coto3a’’ /25/. OBwee 3HaueHne BoaHbIX pecypcoB CCCP okazanocs pasHbiM
4714 km3/roa; sbinonHeHHbie B nocneayolMe roas oueHky /8, 10/ nosso-
NUAU 3aMETHO YTOUHKTL Pecypcbl cnabousydeHHsix paitoHos Cesepo-Bocto-
Ka, HO NPaKTUYEeCKU NONHOCTLIO NOATBEpANNM obLLee SHaYeHne — Cy MMapHbIe
cpeaHve 3a MHOrONETHWA nepuold pecypchl peuHoro ctoka CCCP ouenusaior-
cA 8 HacToRWee BpemnA 8 4740 km® /roa.

B nocneaHue 10 ner crano o4eBUAHLIM, YTO RaHHbIE O CPEAHUX 3HAYEHUARX
BOAHbIX PeCYPCOB OTAENbHbIX PErMOHOB ABHO HEAOCTaTO4YHb! ANA 3ddeKTUB-
HOro NNAHMPOBAHWA MEPONPUATUIR NO X UCNONL3OBAHUIO U OXpPaHe, ANA U3Y-
yeHUR KonebaHuit BO BpeMeHu ¥ NO TEPPUTOPWM, ANA OLEHKU UX U3MEHeHNA
NOA BNMAHWEM XO3AWCTBEHHOW AeATenbHOCTU. [ANA peweHnn BCeX aTUX 3aaav
Heo6xX0AMMa eXXerofHan U AaXke Ce30HHAaA OLEeHKAa BOAHbIX PecYpPCcoB peruwo-
HOB 32 BO3MOXHO ANUTENbHbIM MHOrONeTHUH Nepvoa, KOTOPaR No3Bonuna
661 NpOBECTU aHanus MHOronNeTHUX KonebaHwii BOAHbIX PECYPCOB, BbIABUTH:
nepuoAbl Manoi ¥ NOBbILLEHHOW BOAHOCTU, 3KCTPEManbHble 3HAYEHWA, W3Y-
YNTb CUHXPOHHOCTb U AaCUHXPOHHOCTb KonebaHW CTOKa pex B npeaenax pas-
NUYHBIX TEPPUTOPUN, -OUEHUTL (haKTUYECKYIO U OXuaaeMylo BogooGecn even-
HOCTb TOTO UMM MHOrO PeruoHa. UMeHHOo 3TV aanHble NEXaT B OCHOBe Pa3pe-
60TKM NepcNeKTUBHbLIX MEPONPUATUA NO MOBbILWEHWIO BOAOOGECTEHEHHOCTH
HOKHBIX PAOHOB, B TOM YMCnie NyTeM NepebpOCKM 4acTy CTOKE CeBepHbIX U
CUBUPCKUX peK, NO peryiMpoBaHuio BOAHOTO ¥ CONEBOr0 PEXUMAE BHYTPEH-
HUX BOROEMOB, HaKOHel, C UCMIONIb30BAHMEM 3TUX ABHHbLIX PELLEETCA BaXKH e
WaA COBPEMEeHHaR HayyHaR npobnema ruaponoruu — M3yyeHwe BOAMbIX pe-
cypcos 6yayutero.

K HacroAlemy BpeMeHu exeroaMsie OUEHKU BOAHbLIX PECYPCO8 NO BCem
pervoHam cTpaHs! BhinonHeHsl B8 MY 3a eanHbIA nepuop, HauwHaa ¢ 1930 r.
3a nocneaxune rogbl 3TM XapaKTepUCTUKK ONEPaTUBHO OLLEHWBANOTCA B pam-
Kax asTOMaTU3UPOBaHHON WHMOPMEUMOHHOW cucTembl [ocyaapcTeeHHOrO
BoaHoro xapactpa (AUC MBKj). Ha ocHOBaHUKM NoNyueHHbIX A8HHBIX Paccuu-
TaHbl CaMble PasnNuuYHbIe MPOCTPEHCTBEHHbIE U BPEMEHHbIE XapaKTepUCTUKH
MHOroneTHUX KonebaHni 3HayeHWd BOAHLIX pecypcos. MeToguueckue Noaxo-
Abl TAKOW OLEHKHU U OCHOBHblE Pe3yNbTaThl NPUBEAEHDL! B rnase 3.
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Fhnasa 2

IOCYAAPCTBEHHbLIA BOAHBIR KABACTP CCCP
1 U3YHEHUE BOAHbBIX PECYPCOB

FocynapcTeeHHbId BoaHbIA KagacTp (TBK), npeactasnaroumi coboit cuc-
TEeMaTU3NPOBaHHLI CBOA CBEAEHWA O BOAHLIX Pecypcax CTpaHbl, ABNAETCA
BakHeliweli opmoi 0606WWEeHNA AaHHBbIX HabnogeHUIA 1 pe3ynbTaToB rMAPO-
norvyecKux uccneaoBaHwin AnA obecriedeHUA 3aNPOCOB PasNUuHbIX OTpacnen
HAapPOAHOro XO3AWCTBA, CBA3AHHbLIX C UCNOMb30BaHUEM WU OXPaHON BOAHbLIX
PecypcoBs, 3alUMTON FOPOAOB U HaceneHHbIX NYHKTOB OT HaBOAH eHuiA, TMAPO-
NOFUYECKUMM PACYETaMU NPU CTROUTENBHOM NPOEKTUPOBAHUN.

Wcnone3oBanue peKk U 03ep ANA CYAOXOACTBA, BOAOCHABXEHWA, Opolue-
HWA, CTPOMTENLCTBA MMAPOTEXHUMECKUX COOPYXKeHnil obycnosnueaeT Heobxo-
AUMOCTb UMETL CUCTEMaTU3MPOBaHHbIE 338 MHOrONETHUI NepUoA CBEABHUA O
rUAPONOrUYECKOM peXxuMe BOAHbIX 06bexToB. B cBA3M ¢ aTuM € AaBHMX nop
NPOBOAATCA PaboTsl No 0606LUEHNI0 ¥ CUCTEMATU3AUMK AaMHHLIX FMAPONOrK-
YeCKuX HabnwaeHWn U IKCNERULMOHHLIX UCCREAO0BaHUNA N MX Nybnukauuu 8
pasnuyHOro pofa odvumansHeliX CNPaBoYHMKax. B Halwen cTpaHe nepebiM Ta-
KuM uzfaHuem Goinu ,,CeefeHuA 06 ypoBHe BOALI Ha BHYTPEHHUX BOAHbIX
nyTAX”', KoTopble Nny6nnkoBanuce MuHnucTepcTesomM nyTeit coobuienua. B atux
u3naHKAX onybnMiKoBaHb! faHHbIe rMaponoruyeckux Habmogenuni ¢ 1881 no
1915r.

OpHako npaxkTuka Tpe6oBana 6onee NONHbLIX U ONEPAaTUBHLIX CBEAGHUN O
BOAHbIX 06bveKTax W WX ruaponorudeckom pexxume, Moatomy nepssie npea-
NOXEHWA O CO3AAHUM BOAHOIO KAaAacTPa Halied CTpaHb! 6biNK BbIABUHYTHI
y>e B NepBble rOAbl COBETCKOW BMacTWU; 310 6kina ogHa U3 BaXkHelilLMX, nep-
BOOMepeAHbIX 38Aa4, KOTOPbIe BbiNn NocTasnexs! nepea cosfaHHbim B 1919 1.
Pocecnitcknm  rmaponornyecknmM MHCTMTYTOM. HeobxoaumMocTs cKopeitwero
CO3AaHUA BOAHOrO KajacTpa CTpaHbl noavyepkusanace 8 1923 r. Ha KoHde
PEHUMM NO M3YMEHUIO eCTEeCTBEHHbLIX NPOU3BOAWMTENbHLIX cun Poccun., B
1924 r. Ha | BcepoCcCHiiCKOM ruAponoruyeckom coesae B aoknaae H. A. Ko-
neinoea ,,0 sBogHom KaaacTpe’” 6binK M3NOXKeHbI NPEANOKEHUA O CocTage Ka-
AacTpa n efMHbIX GopmMax 0606WEHNA UMEIOWMXCA BO MHOMMX BEAOMCTBaX
paspo3sHeHHbix AaHHbIX 0 pexxume Boa CCCP. Bonpoc o npakTuyeckown peanu-
3aumm BoaHoro xapactpa co BCe OCTPOTOM 6bit NOCTaBNEH NPU OCYLieCTBRE
HUK NepBbIX NATUNETHUX NNAHOB, KOrAa H8Wa CTPaHa BCTana Ha NyTb UHTEeH-
CMBHOrO NPOMBIWNEHHOrO N CeNbCKOXO3AWCTBEHHOrO pasBUTUA M NOTPe6-
HOCTb 8 Haf®KHLIX RAHHbIX O BOAHLIX PECYPCAX M FMAPONOrUMECKOM PEXUME
BOAHLIX 06bEKTOB Pe3Ko BO3pocna.

B 1931 r. B. I'. Nnywkos, dopmynupya Gnvaiine 3agadu B obnactu
ruaponorun, obycnosrieHHbie TpebOBaHUAMU Pa3BUBAIOWIErOCA COLMANMUC-
TU4ECKOro XO3AWCTBA, B wACne OAHOM M3 NEPBOW Ha3Ban ,NPUCTYN K COC-
TaBNEHWI0O BOAHOFO KaaacTpa, WMEIOLLEero Wenb NPoCYMMMUpoBaTh MaTepua-
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flbl BCEX MCMONHEHHBIX UCCNEAOBAHNA B CUCTeMaTHYECKON, yAOLHOM ANA UC-
nonb3osaHvA opMe, ¥ KaK NPeALIECTBYIOUIAA CTaRMA cocTaBneHue CNUCKOB
W Katanoros obvekToB W MaTepuanos” /34, 35/, O noauepkuBan, 4To K&
A3CTD AOMKEH ABUTLCA BEAYWM U OPFaHUSYIOLMM NpeanpUATUEM ANA BCEA
ruaponorum Ganxkaiumx nATUNEToK. Toraa xe 6binu onpeaeneHbl o6tume Mo-
NOXKEHNA, NPUHUMNLE U CTPYKTYPA KARACTPOBLIX paBoT; B wacTHOCTH, OTMEYa-
NYCL NPENMYLUECTBA CO3AaHUA BOAHOMO KajacTpa B Buae OTAeNbHbIX BbINYC-
KOB, NOArOTaBAEMbIX O eAUHON hOPME, MeToaaM 1 peaakumm.

B 1931 r. cneunansHoe nocraHoBnenue Mpesnanyma Mocnnasa CCCP 06A-
3ano Tuapomertcnyx6y CCCP noarotoeuts U B TeneHue cemu neT uaaars Boa-
Hbli KapacTp. PaBoTel Gbinv WMpoko paseepHyTsl nog pykosoacTsom U
COBMECTHO C MECTHbIMU opranamm I napometcny»6bi CCCP; K uX BbINOAHE
HuUio BbInn NpueneveHs! Hanbonee KpPynHble CNEUManMCTI Hawwel CTPaHbl B 06-
NacT rMAPONOTUM, rMAPOTEONONMK, OKEAHONOrMM M APYrUX CMEXHbLIX AUC-
UKNAWH. '

OcHoBHble paboTb! N0 KapacTpy 6binv 3aseplieHbl Tonbko B 1940 r.; K
IToMy BpemeHn Bonbllan yacTL MaTepnanos 6bina ony6nukosada. Mpu aTom
8 u3gaHnAx BogHoro kagactpa Gbinn CUCTEMaTUSNpPOBaHbi AaHHbIE C Havana
Habnoaeduit no 1935 r. BKMOUMTENBbHO, NPUYEM NPU COCTaBNEeHUW KaaacTpa
6bInn cobpaHbl 1 NPOaHaNM3NPOBaHbl PaCCPEAOTOMEHHbIE B Pa3NUuHLIX BEAO-
MCTBAax MaTepuans! rfuponoruyeckinx HabnoaeHun n nccneaoBsaHui,

Marepuans nepsoro BoaHoro kagactpa CCCP 6binu uckniouutensHo ob-
WKPHLI, OXBaTbIBaNWU BCE BUAbI BOA M COCTOAMW U3 YeThipex OCHOBHbIX pasgae-
nos: 1) KagacTp NOBEPXHOCTHLIX BOA; 2) KaaacTp noAsemHbIx BoA: 3) Mop-
CKOI Kapactp; 4) ruapomeTeopoNnoruvecKui Kaaacrp.

KapacTp noBepXHOCTHbIX BOA BKAIOYaN U cneuuanbHbie cepuun:

— ,.Ceepennn 06 yposHe 8oab! Ha pexax u ozepax CCCP'’;

— ,Marepuane! no pexumy pexk CCCP"';

— nopaioHHble ,,CnpaBouHUKyU no BOoAHLIM pecypcam CCCP’’, a takke
Kapacrp ozep’’ v ,,Kapactp 6onor”.

Kapactp nosepxHOCTHbIX BOA coaepxan 77 asinyckos ob6wuMm o6bemom
7510 asTopckux nuctoB, Gonbwan vacte ux (80 %) 6bina onybnukoeana.
Mopckoit Kapactp 6bin onybnuKosaH B BUAE CEPUMHbLIX U3AaHWA: , Matepua-
nbt No pexxumy mopert CCCP” 1, Cnpaso4Hnku no mopam CCCP”.

FapomMeTeoponorudeckmnit KagacTp CoAepikan CBeAeHUA O FOAOBbLIX, Me-
CAYHbIX, CYTOUHbIX W NUBHeBbIX ocagkax Ha Tepputopuu CCCP, Bbicote u
NNOTHOCTU CHEXXHOIO NOKPOBa, AeduuUUTe BNAKHOCTM BO3AYXA M UCNapeHun
C BOAHOW NOBEPXHOCTU ¢ Cy LN,

KapacTp noasemHbIx Boa B BUAe Katanora noasemtbix Boa CCCP v nopaii-
OHHbIX MOHOrpathvit No pecypcam roa3eMHbIX BoA 6Gbin 3aBeplleH yxe B nNoc-
nesoeHHbIW nepnos Munuctepcteom reonorun CCCP,

Pabotel no BogHomy kapactpy CCCP nraHupoBanocs 3aBeplinTb cocTas-
NeHnem CBOAHBIX U3faHW — ,,CnpaBouHnKa no BoaHbiM pecypcam CCCP' ¢
. vaponornueckoro atnaca CCCP’”’, oaHaKo HavaBLiaACA BOWHA nomelsana
OCYLIECTBWTL 3TW MNaHLI,

16



Matepuansi BoaHoro kapactpa, coctasneHHsie 3a nepuoa c 1931 no 1940,
CbIFPanyu OrpOMHYIO pofb B 06eCNEYeHNN rMAPONOrUYECKUMU DaHHbIMKU Ha-
POAHOTO XO3AKCTBA CTPaHbLlI B XOAE NepBbIX NATUMETOK, B roabl Benukown
OTeyeCTBeHHOW BOWHbI M B NOCNEBOEHHbIK Nnepuoa. BmecTe ¢ Tem oHM cnocob
CTBOBANW PasBUTUIO TMAPONOrMYECKON HayKK B Haweit CTpaHe; Ha WX OCHOBE
6b1nk BbINOAHEHbI (yHAAMeHTanbHbie WCCMEAOBaHWA MO FOQ0BOMY CTOKY
peK, MCNapeHnio, PAacHeTaM MaKCUMAanbHbIX 1 MUHMMANbHbLIX PACXOA0B BOALI.

B nepuoa noarotoBku BoaHOro Kapactpa CTano oveBWMAHBLIM, YTO CYLUECT-
BYIOWMIt NOPAAOK NyBNUKauMm MaTepuanos rFMAPONOrUYecKuUx HabnwgeHnn
no 10-neTkam He onpasabiBaeT cebA, NOCKONbKY A0 3a8UHTEPECOBaHHbIX Opra-
HU33UMI OHM AOXO0AAT ¢ Bonblumm ono3gaHneM. ITOT BOAROC BbiN NepecMoT-
peH U, HaunHaa ¢ 1936 r., marepmanst HabnoAeHUA Ha ONMOPHOM CETH CTaHL WA
M NOCTOB CTanu NyGfMKOBATLCA 33 KaXAbll FOA B BUAE FMAPONOFUYECKUX
©XKeroaHMKOB, COCTag KOTOPbIX BbiN 3HaUMTEIbHO PacLUMpPeH NO CPaBHEHWUIO C
bonee parHuMK nybankauvamu, B nocneayrowime rofbt B AONCITHEHWN K FTUA-
POMOIrMYECKUM EXEerofHUKaMm cTanu perynapHo nyBnMKoBaTbCA MaTepuansi
HabNoaeHnit Ha CrneLMan3MpPoOBaHHON CETY CTaHUUWKW, BoaHOBanaHCOBLIX, 036
PHbIX, BONOTHBIX, @ TaKKE AaHHbIE NO UCNAPEHUIO C BOAHOM NOBEPXHOCTU U CY-
wn. Bce 3t perynApHuie nybnunkauum, NpoA0mKato WMeCA A0 HaCTOR Lero sepe
MEHM U COCTaBNAKLLME OTPOMHbLIN (DOHA CUCTEMATU3INPOBAHHON MHDOPMaLUKN
(o6bemom po 2000 aBTOPCKMX NUCTOB €XErOAHO)} O FMAPOMOrUYECKOM pe-
XUMe, NPeACTaBRAOT cobolt KpynHeAllee AOCTUXKEHWUE COBETCKOW rMApPOno-
rvn. 31a uHdopMaumna ABAAETCA OCHOBHbIM UCXOAHLIM MaTepranoM AN npo-
BEAEHMA HAYYHbIX WCCNEAOBaHWK, Pa3paboTKW MEeTOA0B MAPONOTUYECKUX
pac4eTos U NPOrHO30B, MMAPONOrMdMecKoro OOOCHOBaHWMA CTPOWUTENLHOTO
NPOEKTUPOBAHUA.,

8 koHue 53-x rogos no mepe HaKOMNMEHMA HOBBLIX AAHHBLIX BCTan BOMPOC O
BTOpOM u3aaHun BopHoro kagactpa CCCP. PaboThki No ero co3aaHvio Benwuch
¢ 1960 no 1973 r. noa HayuyHO-MeTOAMYEeCK UM pykoBoacTeom I TW. B coor-
BETCTBUE C YTBEPXAEHHON NporpamMMon B coctas BToporo BoaHoro kapactpa
6binKn BKMOYEHbI TPU cepuu n3faHuii, o6o6Larowme MaTeprans HabnoaeHui
no 1965 r. sxnountensHo: 1) ,, Fuaponoruueckan usyyerHocts'’; 2) ,,OcHo-
BHbIE FMAPONOrUYECKUe XapakTepucTukn’: 3) peruoHanbHeie MoHOrpaduu
Pecypcbl nosepxHocTHeIX soa CCCP”.

Cepun ,,Muaponoruwvecikan usyueHHocTs” (46 BbinyckoB) BKn4aeT wH-
topmaumio no ruaporpaduu pek v o3ep, CBEAEHUA O NMAPONOrUYECKUX CTaH-
LUMAX W NOCTaX, IKCNEeAUUMOHHbIX UccnegoBaHuax. B aTux Bbinyckax snepseie
661N AaHbl HaMbonee NONHblE CUCKM PeK WU 036, COCTaBNEHKbIE M0 KRYNHO-
macwtabHeiM kaptam. OcHOBHble pe3ynbTaTbl BCEW 3TOW WMHBEHTapu3auuu
obo6uweHbl B oTAENbHOM U3aaHuK ,,Pekn n ozepa CCCP",

Cepua ,,OcHOBHbIE rMaponoruyeck e xapakrepuctuku' (42 sbinycka) co-
AEPXKUT CBEAEHUA O CTOKE PeK 3a BeCb nepvol Habmogexuir (no roaam), ob
YPOBEHHOM, NEAOBOM W TEPMUYECKOM peXMME PeK U 03ep, marepuansi no
CTOKY HaHOCOB U TMAROXUMUM, ’

Cepuna pervoHanbHbIX MOHOFpacuiAi  ,,Pecypcht NOBEPXHOCTHLIX BOA,
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CCCP” (42 Boinycka) npeacrasnAet coboi He TONbKG KOMMNEKCHOe Hay4YHoe
06061eHNe aaHHbIX NO ruaporpatmm n BOAHOMY peXuMy pernoHa, Ho u co-
REPHUT NpaKTUUECKUEe PEeKOoMeHAAuWu Mo pacyetam 3NEMEHTOB ruaponoru-
YECKOro pPexuma, KOTopbie MOryT ObITb MCNOMb30BaHbI NMPU CTPOUTENLHOM
NPOeKTUROBaHWKM, B 3TOM UX NPUHUMNNENbHOE OTAnYue oT ,,CNPaBOYHUKOB o
80/HbIM Pecypcam’’, BXOAA UMM B COCTaB U3fAaHuiA nepsoro BoaHoro kagacrpa.

Mavepuansl BToporo BoaHoro kagactpa CCCP oxBaTbiBans 8 OCHOBHOM
NOBEPXHOCTHbIE BOAHbIE PECYPChI, OAHAKO NO AETafbHOCTU M nonHoTe 0606-
UieHWiA 3T AaHHble He UMewT cebe pasHbIX B Apyrux cTpasax mupa. O6wuih
ob6bem u3agaHuit BTOporo BoaHoro Kapactpa, coctoawmin ns 180 Bbinyckos,
npeebicun 10 000 asTopckux nuctos. NybBnukauma sToporo BogHoro Kagact-
pa CCCP asunnach BaXKHEeW UMM 3TanoOM B PasBUTHM COBETCKOMN TMAPONOINN U,
B YaCTHOCTW, B U3Y4eHWM BOAHbLIX pecypcoB cTpaHbl. Obobwatowmm ntorom
paboTr no BTOopoMy BOAHOMY KapacTpy B 4acTW OUEHKU BOAHbLIX PeCcypcoB
ABUNOCL W3farue 8 1967 r. ynoManyTonh suiwe (cm. rnaey 1) KanutanoHoi
moHorpadimu ,,BogHbie pecypebt ¥ 80aHbIN BanaHe TeppnTopnn CCCP”’, maTte-
pUansl KOTOPo# Gbiny NONOXKeHbl B OCHOBY Pa3paboTku Beaywmmu npoexT-
HbIMW 1 BOAOXO3AWCTBEHHLIMU OPraHM3auMAMK cTpaHbl ,, [ eHepansHON cxe
Mbl KOMNNEKCHOrQ Y“CMONb30BaHWA BoaMbix pecypcos CCCP po 1980 r.”.

HakonneHHbld COBETCKMMM TuaponoramMu 8 xofae Noarotosku BoaHoro
Kagactpa onbIT 0606WeHNA rMAPONOrMYECKNX AaHHbIX WAPOKO NCMONL30BaH
npu paspaboTke NPOrpamMmmsl U MPOBEAEHUM MEXKAYHAPOAHOI 0 COTPYAHNYECT-
Ba N0 ruaponorui B pamKax Tak HasbiBaeMoro MexayHapoAHOro rugponoru-
ugckoro aecatunerva (M) IOHECKO (1964—-1974 rr.).

OnHoepemeHHO ¢ paboTtamu no BoaHomy Kagactpy ynpasneduamn I uapo-
metcnyxbbi CCCP nog pywkosoacteom [TO 6bina 3ageplueHa noaroToska
CnpaBouHukos no knumaty CCCP, a Munuctepctaom reonorun CCCP noaro-
TOBNeHa 1 ONyBNMKoBaHa KanuTanbHan cepna 0606LLeHUA NO NOA3EMHbLIM BO-
aam CCCP.

HecmoTpA Ha Gonbliyo paboTy, BbINONHAEGMYIO B Hallel cTpaHe No WU3ja-
HW0 0606LWAIOLIMX CNPABOYHBLIX U3A3HUIA NO BOAHLIM PECYPCaM, YXXe B xoae
noAroToBku Broporo BoaHoro kapacTpa CTano oueBMAHBIM, uTO 3Ta paboTa
MMeeT CyLIECTBEHHbIE OPraHM3auMOHHO-MEeTOANYECK e HeAOCTaTKM, a nybnu-
KyeMble M3flaH¥A N0 COCTaBY MPUBOAWMBIX MaTepuanoB He B MONHOW mepe
YAOBNETBOPAIOT BO3POCLIMM TRe6oBaHUAM HayuHO-060CHOBAHHOT O NAAaHNPO-
8aHWA KOMMMEKCHOrO UCMONb30BaHUA U OXPaHbl BOAHbLIX PECYPCOB, @ TaKxke
MEpOTPUATUIA F0 3aLMTe OT BREAHOr 0 BO34EMCTBUA BOA.

B ¢BA3M ¢ OrpoMHbLIM 06bEMOM rMAPONOrMYECKNX AAHHBIX W CIIOXKHOCTbLIO
nx 06paboTKK, BLINONHABWENCA NMPaKTUYECKU BPYYHYIO 63 NPUMEHEHUA co-
BREMEHHOWN BLIMUCINTENbHON TEXHUKHK, 0606LLeHNe MaTepPUanos B BUAE MHO-
rOTOMHbIX KapacTpoBbix n3ganuin Tpebosano Tpyaa 60NbWOro KonnekTusa
CReumanucToB v ANUTENbHOTO CPOKa BbinoNMHenya (10—~15 net), B pesaynbra-
Te 4ero JaHHble KafacTpa K MOMEHTY NyBnuKauuu B 3Ha4YNTENbHOW Mepe oka-
3bIBanuCh yctapesiwnmn. Nomumo 3toro, Hanbonee Cy LeCTBeHHbIMU HegoCTaT-
Kamu BToporo BoaHoro kagactpa 66110 oTCYTCTBME B HEM HAA@KHbIX A8HHbIX
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no soaonNoTRebNeHntc M BOAOOTBEAEHUIO, HER0CTaTOYHAaA YBA3Ka MaTepuanos
Mo NOBEPXHOCTHLIM U NOA3EMHbIM BOAAM, OF PAHUYEHHOCTb AaHHbIX NO Kavec-
TBY NOBEPXHOCTHLIX U NOA3ZEMHbLIX BOA,. Mexay Tem NPU Pe3Ko BO3pocLLem 8
70-e roabt o6bemMe BOAOXO3ANCTBEHHOrO NPOEKTUPOBAHUA W CTROUTENLCTBA
TpeGoBanucb onepaTuBHbIE HaAeXHbIe faHHble NO BCEM BUAAM BOAHbIX pecyp-
COB B TOM MMM KHOM peruoHe, U3 UCNob3oBaHUN NO KONMYECTBEHHBIM U Ka-
YyecTBEHHbLIM MOKA3aTeNAM, TEHAEGHUUN U3MEeHeHWA NOA BNUAHUEM KIIUMATu-
yecKux (haKTOPOB U XO3RWUCTEEHHOW REATENMHHOCTU.

Bonbwoe 3HavyeHUe ANA CTUMYNUPOBAHWUA AaNbHEULIEro M3y4eHnA BOAHbIX
Pecypcos CTPaHbl U COBEPLUEHCTBOBaHMA cucTeMbl Mx obobuerna ana obec-
reYeHUA COBPEMEHHbIX NOTPeBHOCTEN HapPOAHOrO XO3RCTBA UMENU yTBep-
peHHble BepxosHbiM Cosetom CCCP 10 aexabpa 1970 r. ,,OcHoBEI BOAHOr O
3akoHogartensctea Cotoza CCP v colosHbIx pecnybnuk”, KOTopbie, B 4aCTHOC
™, npeaycMaTpuBaioT BeaeHue [ocyaapcTBeHHOrO BogHoro kapactpa CCCP
(FBK) /49, 77/. B cooteetctenu ¢ ,,OcHOBaMK BOAHOTO 3aKOHOAATENbLCTBA
Cotosza CCP 1 cotsHbix pecny6nnk’’ MocyaapcTBeHHbIA BOAHLIN KapacTp Be
AeTCA Ha OCHOBE AaHHbIX FOCYAAPCTBEHHOTO yueTa BOA U npeacTasnAeT cobon
eXerogHo MOMONHAE; bl CUCTEMaTU3UPOBaHHbLIA CBOJ, CBEAEHUA O BOAHbLIX
pecypcax (NOBERPXHOCTHBIX U NMOA3EMHBIX) , UX KONWYECTBE U KaJecTBe, a TaK-
e MCNONb30BAHWUW AR OTAENbHBLIX NPUPOAHO-IKOHOMMMECKUX PeruoHos,
6GacceHOB ¥ ANA cTpaHsbl B uenoM. OT nepsoro M BTOPOro BUAHbIX KapacTpos
OH OT/IMYEETCA CNEAYIWNMY NPUHUNMKANLHLIMU BO3MOXHOCTAMM:

— M'BK BeaercA Ha oblerocyaapcTBeHHOW (MeXBELOMCTBEHHOR) OCHOBE
¥ BKNIOYaeT CBEAEHNA O BCEX BULAX BOA N UX UCMONb30BAHWN,

— matepuansl 'BK agnaoTcA eanHCTBeHHBIMW 0UUMENbHBIMY AaHHBIMU
0 BOAHbLIX pecypcax, 06A3aTensHbIMA 1A UCNOMNb30BaHNA NPU pPeLleHnuy Beex
33434, CBA3aHHbIX C FTMAPONOIUUeCKM obecneyeHiem HaPOAHOr O XO3ANCTBA;

— FBK npeacraBnAet coboit NOCTOAHHO AEMCTBYHILYID AUMHAMUYECKYIO
cucTemy HakonneHua, o6paboTku, xpaHeHuA ¥ Bblhauu noTpebutenAam uHdo-
pMauMM O BOAHBLIX PECYPCax, UX pexuMe U NCNOMNb30BaHWUM, OCHOBAHHYIO Ha
ucnons3osasumM 3BM.

Dannbie F'BK nomkHbl ynoBneTBopATL TpeBoBaHUAM:

— TEKYLEro Y NepcneKTUBHOrO NITBHUPOBAHUA MCNOMNL3OBaHWA BOA U BOS:
Hbix 0O6BEKTOB, COrNacoBaHWA ¥ YBA3KK PaUMOHaNbHOrO Pa3BuTUA U pasMe
WEHUA TMPOU3BOANTENBHBLIX CUNT Ha TEPLUTOPUU CTPaHbl C BOAHBIMU pe
cypcamy;

— COCTaBNeHUA reHepansHod N pervoHanbHbIX CXeM KOMMNNEKCHOro WC-
NonbL3oBaHWA U OXPaHbl BOAHLIX PECYpPCoB, BOROXO03ANCTBEHHLIX GanaHcos;

— MPOEKTUPOBEHUA BOAOXO3ANCTBEHHbIX, TPAHCMOPTHLIX, MNPOMbILLIEH-
HbIX W APYFUX NPEANPUATUNA U COOPRYXKEHUIA, CBA3aHHbIX C UCMNONb30BAaHUEM
BOA ¥ BOAHbLIX 06bEeKTOB;

— NPOrHO3NPOBAHUA W3MEHEHUI TUAPOMOrUMECKMX YCNOBUHK, BOBHOCTH
PEK U Ka4ecTBa BOA;

— OrepaTMBHOIO YNpaBneHuA BOAHLIMK PECYpPcamMu W pa3paboTku mepo-
MPUATUA  NO nNoBbiweHuio  3dhdekTBHOCTM PaboThl BOAOXO3ANCTBEHHbIX
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cucTeM;

— pa3paboTKn MEepONPUATUA NO NMPEAYNPEXASHWO 1 YCTPaHEHWIO BPeAHO-
rO BO3AEACTBUA BOA;

— OCYWECTBNEHWA rOCYAAPCTBEHHOrO KOHTPOMA 33 BbINONHEHWEM Mepo-
NPUATHAN NO OXPaHe 1 PaUNOHaNbHOMY MCNOJE30BAHWI0 BOAHLIX PECYPCOB,

— perynupoBaHuA B3aWMOOTHOLUEHWA MeXxAy BOAOMonb3osaTendAMu, a
TaK>Ke MeXAy BOAONONb30BATENAMY U ARYT UMY OpraHU3ayuAMu.

Paspa6oTka HoBOW cucTembl BeaeHua [BK 6bina Hawata B 1972 r., a 8
1977 r. Cosetom Munuctpos CCCP 6uino npuHaTo noctaHoBneHne, obA3bI-
Bawee ockomruppomer CCCP coemectHo ¢ Munsoaxoszom CCCP u Muu-
reo CCCP npucrynuts, Haunnaa ¢ 1978 r., k seaenuto ocyaapcTBeHHOro
BoAHOro Kapactpa CCCP. B ocHosy Begenua I'BK nonoxeH npuHUMN eAuHCT-
Ba NPUPOAHLIX BOA, Npeanonaralowmii 060bWweHne B KaaacTPoOBLIX MaTepya-
nax AaHHbLIX O NOBEPXHOCTHbIX U MOA3EMHBLIX BOAAX, @ Takke 06 MX ucnonb:
30BaHUW.

BeneHue 'BK npegycMoTpeHo no Tpem pasgenam: ,,floBepxHOCTHbIE BO-
abt’’ (oTeetcTaenHbI Tockomrugpomer CCCP) , ,,Moasemibie soabl” {oTseT-
cTBeHHbIt MuHreo CCCP} u |, Ucnons3osanne son” (oTBeTcTBEHHLIM MuHBOA-
x03 CCCP) .

K HacToawleMy BpemeHu paspaboTaMbl M yTBeRXKAEHbI Ha MeXAYBeaOMCT-
BEHHOM YPOBHe coCTaB AaHHbix [BK, cTpyKTypa ero ny6nukyemMoil 4actv v
NePUOANYHOCTL U3AlaHMIA, METOANYECKUE YKA3aHMA no ero BeaeHunio. CTpyKTy-
pa nybnukyemoir uactu BK npegycmaTtpuBaeT napaHue KaTanoXHbiX exe-
FOAHbIX U MHOFrONETHWUX LaHHLIX MO BCEM Tpem BepomcTeam (Tabn. 2) . Bonb-

Tabnuya 2

CTPYKTYPA U NEPUOANYHOCTL U3AAHNRA
rOCYAAPCTBEHHOIO BOAHOI O KAOACTPA

HaumenosaHue nagaHua MepuognuHocTe NyGauKauni

PA3L0EN 1. NOBEPXHOCTHBLIE BOAbI

Cepur 1. KaTanoxHbie faHHbie

Karanor pek, Kananog, osep v BoaOxpa-  PazoBsle uzpanua. B panbHeliiem no mepe
Hunu, HEOBXx0AUMOCT N NYONUKYHOTCA AOMONHEeH uA
Katanor ceneBbix 6acCeHOB W O4aros WAK OCYWECTBAAETCA MNepensaaHne

Ha TeppuTtopun CCCP

Karanor neaHukoe CCCP

Katanor mope# n MOpcKkux ycTbes pex

CepwuR 2. ExxeroaHsie gaHNsie
Exerogrbie paHHble O pexxMMe U pecypcax W34a10TCA exercaHO 33 NPeaLw ecT By HoLun
NMOBEPXHOCTHbLIX BOA CY LU roa
E>xeroaHeie aaHHble O KauecTBe NoBepx-
HOCTHbIX BOA CYLun
ExxeroaHble A3HHbIE O CeneBbix NOTOKAax
ExeroaHbie aaHHbie O pexunMe U KauecT-
B8€ BOA MOpEeR U MOPCK WX YCTheB peK




Mpoaonxexnue Tabn. 2

HauwmeHOBaHue nagaHuA MepuoamuHocTb Ny6nnkauni

Cepua 3. MHOroneTHue panHbie
MHaronetHue RaHHbie 0 pexume v pecyp- MWapawtcr 1pa3 B 5 ner (Ha yposeHs ner,
cax NOBEPXHOCTHbLIX BOA CYlUN KpaTHbIX NATH)
MHOoroneTHue AaHKbie O KayecTBe NOBEPX-
HOCTHbIX BOJA CYLUW
MHOroneTHue RaHHbIE O PEXKMME U KauecT-
Be BOA MOPEH U MOPCKKUX YCTbEB peK

PA3AEN 2. NOA3EMHLIE BOAbI

Cepua 1. KaTanoxHble AaHH bl

Katanor noasemubix 8OA Pasosbie uspavmna. B gansHeilem no mepe
HEe06X0ANMOCTH NYBANKYIOTCA AOMNONHEH UR
UMK OCYULECTBNRETCA Nepen3aanme

Cepwua 2. ExeroaHble AdHHbIE

ExeroaHble AaMHble O 3anacax U KayecTBe W3aatoTCA exxeroaHo 3a NPeawecT BY owmmn
noa3eMHbIX BOA rog

E>xerogHole AaHHbie 0 peXxumMe NOA3EMHBIX

BOA,

Cepua 3. MHOroneTHue gaHHble

MHOroneTHue aaHHbIe O 3anacax U KayecT- WapawrcA 1pas B 5 net (Ha ypoBseHs rer,
8e NOA3EMHbIX BOA KpaTHbIX NATH

MHoronetHue AaHHbIe O peXxume Noj3em-

HbIX BOA

PA3JEN 3. UCNONb3OBAHUE BOA

Cepur 1. KatanoxHble RaHHbie
Karanor soaononssosaTtenev PasoBble uzgaHnA. B pansHelwem No mepe
HEOBXOAUMOCTU NYBNUKYIOTCA AONOMHEH UA
WUAN OCYLLECTBNRETCA NePen3naH ve
Cepuna 2. ExxerogHble AaHHbIE
ExxeroaHblie AaHHble 06 NCNONL30BaH UK M3A310TCA exXeroaHo 3a NpeaLuecT BY IOULKiA
BOA roa
Cepua 3. MHoronerHue pnavHsie
MHoronerHue aaHHbie 06 ucnons3osaiun  UsaaoTca 1 pa3s 8 5 net (Ha yposeHs ner,
804 KpaTHbIX NATH)
OBBERUHEHHLIE U3AAHUA

BoaHbie pecypcel CCCP 1 ux ucnons3oea-  M3aatloTCA NpUMeEHUTENLHO K CpOKam BOAO-
Hue (OueHKa BOAHbBIX PECYPCOB U UX U3-  XO3IANCTBEHHOrO NNaHMPOBAaHUA
MeHeH ui

WWHCTBO 3TUX M34aHWIA yxKe NYBNMKYIOTCA WM NOArOTaBNMBAIOTCA K neYati
/31/. Haunnaa ¢ 1981 r., onepaTneHO (B TeKYLLEM FOAY 3a NPEALLIECTBYIOWNA
roa) nybnmkyercA 06beAMHEHHOE MeXBEAOMCTBEHHOE eXeroaHoe usnaHue
PECYPCHI NOBEPXHOCTHLIX U NOA3EMHLIX BOA, UX WCMNONb30BaHWE U KauecT-
BO'', KOTOPOE COAEGMKUT flaHHbIE IO TePRMTORUM PEeuHbIX BaCCeNHOB, UX yJacT-
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KOB, 3KOHOMUWYECKHUX PANOHOB, COIO3HbIX pecnybnuxk n CCCP B uenom.

Hapaay ¢ noAroTosKo# NybnukyemMoi wactu Kapactpa co3AaeTcR aBTOMa-
TM3MPOBaHHaA WHMOpPMaunoHHaa cuctema MBK (AUC MBK) . AUC MBK npea-
cTasnAeT coB6ON OCHO3AaHHYIO Ha NPUMEHEHWUM COBPEMEHHbIX TeXHUUECK X, UH-
PoPMaUNOHHEIX APOrpPaMMHBIX CPeacTB, eauHyio ana CCCP cuctemy cbopa,
KOHTRONA, XpaHeHuA 1 06paboTKK faHHbIX O BOAHLIX 06beKTax, BOAHbIX pe
cypcax, pe)kxMume, KayecTse U MCNONL3OBaH¥M BOM, a TaK)XKe AOBEABHUA 3TUX
A8HHBIX W pe3ynbTatoB Ux 06paboTku u 06o6weHna ao notpebutenen. OcHo-
BHble yenu coznaHna AUC IBK cneayroume:

— NOBbIWEHNE ONEPaTUBHOCTY B OBECTEveHUN HAPOAHOr o XO3ANCTBA rua-
PONOrMYECKUMM AAHHbBIMW 33 CHET YMEHbLIEHWA BPEMEH MEXAY NOABNEHNEM
A@HHbIX U BO3MOXHOCTLIO MX MCNOMb30BaHWA, a TAK>Ke 3a CueT COKpaWeHuA
BpeMeHU OTBeTa Ha 3anpoc;

— yBennuenne uHpopmatuesHocTn MBK 3a cuet pacwmpenua coctasa npu-
MeHAEMbIX METOA0B WU NOBLILWEHUA YROBHA 06paboTKn n 0606WeHnA JaHHbIX;

— BbICBOGOXKAGHME YACTH TPYAOBBLIX PECYPCOS, 3aHATHIX CUCTEMATU3ALNEN,
NOWCKOM, KOHTpoONeM, BbIGopKoOW, 06paboTkon M 0606LUIeHneM AaHHbIX KaK
B OPranuzaumAx, ocyuectanatowmx seperue B, Tak 1 B opranusauunax-no-
TpebuTenAx KaaacTpoBov nHMOpMaumu.

AWNC BK aBnAaeTcA MexseaOMCTBEHHON cuctemoit. o Buaam cobupae
MO#, npuHUMaemon, obpabaTbiBaeMoil U BbigaBaeMon UHMOPMALIMKY, 8 TaKXKe
no pacnpeaeneHvic 0TBETCTBeHHOCTM 3a Beferune | BK no ero pasnvyubim pas-
aenam AWUC MBK cocTouT U3 Tpex BeAOMCTBeHHbIX noacucyem: , [losepxHoc-
THbie BoAbl, ,,floasemHtie Boabl”, ,,cnons3osadue soa’’. OTBETCTBEHHbLIMHI
3a cozfanue, GYHKUMOHMPOBAHWE U Pa3BUTUE YKA3aHHbIX NOACUCTEM ABNAKOT-
cA cooTtBeTcTBeHHO: [ ockomruapomer CCCP  (IFTU), Munreo CCCP
{(BCEMHTEO) » Munsoaxoz CCCP (ULHUWUNKWMBP) . OTBercTBeHHbIM 33 CO3-
DaHue cucTembl B uenom asnaetcA ockomruapomer CCCP, HayuHo-meTonu-
yecKoe pyKoBoAcTBo paspaBoTkon ocyulectanAer TTU.

Noacuctema ,,loBepxHOCTHbIE BOAbLI AeNUMTCA B CBOKW oYepedb HA LWECTb
BMAOBbLIX NOACUCTEM MNW BaMKOB RaHHbLIX U TaK Ha3biBaemblii 06O6LIEHHLIR
CNeymnanM3MpOBaHHHbIA GaHK aaHHbix ,, [ OCypapcTBeHHbIM BOAHBLIW KagacTR'’,
COAGPXALUMIA MaTEPUanbl KOMMNEKCHOW OUEHKMW BOAHbIX pecypcos. Y KazaH-
Hoe aeneHuve o6yCNOBNEHO CYLIECTBEHHO Pa3NiMYHbiMU TUNAaMWU BOAHbIX 00be
KTOB W XapaKTepom HabniopaemMblX Ha HUX ABREHWIA U NPOLECCOB, KOTOPLIE
8 cucreme [ockomruapometra CCCP TRaguuuOHHO M3YNAIOTCR PasMMuHbiMK
opraHusaunAamu. B coctase nogcucTtemss , [lToBepxHOCTHLIE BOAbI” paspabaTsbi-
BaOTCA CneayluMe BWAOBbLIE MOACUCTEMbI BTOPOrO NOPRAKA UNK BaH KW Aau-
Hbix {puwc. 2} :

— [ oCcypapcTBeHHbLIW BOAHLIN KAafacTp'' — RaHHbIe KOMNAEKCHON OUeH K
BOAHLIX PeCcypcoB; oTBeTcTBeHHbIM T'TU;

— ,,Pexn n KaHane!” — flaHHbIE O FMAPONOrUHECKOM DEXUME BOAOTOKOB;
orsetcreeHHnt BHUUATMU-MUL;

— ,,03epa u BoaoxpaHunua’ — aaHHble O TMAPOMETEOPONONMYECKOM pe-
»UMe BOAOEMORB: oTsercTBeHHbIA TU;
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IMopzeMusle BOALL Ncnonb3osaH ve BOAb!

MoBepxHOCTHbIE BOAbI

CneuurannanposaHHbli
BaHK AaHHBLIX
,.FocyaapcTseHHbIR
BOAHBIA KagacTp ‘'

BUAOBbLIE | MOOACUCTEMBbI

Pexkn QOaepa Kauecteo Mopa
n “ BOAO- NOBEPXHOCTHBIX ¥ MOpCK ue MleaHuku Cenu
KaHansl XpPaHmnnuwa BOA Cywiun YCTbA peK

Pue. 2. Oprasuzauuounas ctpyktypa AUC MBK.

— ,, KayecTeo NOBEPXHOCTHHLIX BOA CYLW' — rUAPOXMMMYECKUE nokasare
N KaYecTBa BOA BOAOTOKOB W BOJOEMOB; OTBETCTBEHHbIY [ MAPOXMMNYECKUIA
UHCTUTYT;

— ..Mopa n mopckue ycTbA pek’”’ — NaHHbIE O TUAPOMETEOPOSION MYECKOM
PEXMME U TMAPOXUMNYECKUX MOKasaTeNAX KavecTsa BOA NPNBPEXXHON yacTu
MOpe#i, BHYTPEHHUX MOpPeil 1 MOPCKUX YCTbEB PeK; OTBeTCTBeHHbIe FOUH u
AAHWWU — no apkTryecKum MOPAM Y YCTBRM PeEK;

— ,flepunkn’” — KarvanoxHuie CBEAEHMA O neaHUKax; OTBETCTBEHHbIV
CAHUIMU;
— ,Cenn’’ — xapaKTepucTUKM ceneonacHbiX PaitoHOB W NPOWeAWNX ¢~

neii; otsetcrBeHHbit KasHUMTMW,

Y KazaHHble NOACUCTEeMbl BTOPOro NopAZKa OCYLLECTBNAIOT OAHWU U Te Xe
obutecuctTemHble hyHKUMM NPUMEHWUTENLHO K PasnuYHbiM BUAAM MHMOPMa-
UMM 1 A0NXKHbl 6bITh TECHO CBA3aHbl Mexay cobon, obmeHnBanacL, B cnyyae
HagobHOCTK HeobxoaNMONK uHdopMaunen.

Mo dyHKUMOHANBHOMY NPU3HAKY B KaXXA0W BEAOMCTBEHHOW UM BUAOBOMK
noacncteme AVUC MBK MoxHO BblaenuTh TPN hyHKLUUOHENbHBIE NOACUCTEMb: !
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— NOAroToBKa uxdopmauun (cbop, KOHTPOAL UHthopMmaumK, ee NepBUUHAA
o06paboTia 1 3aHeceHne Ha MaLUMHHbIE HOoCUTenw) ;

— Bepenve uHdopmaumoHHon 6a3bl  {Hakonnerwue n yver uHdopmauum,
obecreyeHne COXPaHHOCTH NepBUYHO-06PaBOTaHHbIX M AOCTOBEPHLIX AGHHBIX);

— nosepeHue uHdopmauun a0 notpebureneit (Npuem, perncTpaumnA v aHa
nu3 3anpocos notpebuTenein, NOUCK 1 06paboTKa AakHbIX C U eNbio NoNy4YeHUA
3anpawmsaeMon nHdopMaunum, TUPaXMpPOBaHUE AdHHLIX, Nepefaya AaHHbIX
norpebutenam) .

®YHKUNN NOACUCTEM B 3HAYNTENbHOM CTENEHW aBTOMATU3IURYIOTCA NyTem
NPUMEHEHWUA COBPEMEHHbIX TEXHWYECKMX M NPOTrPaMMHbIX CPEACTB. YyacTue
yenoBeKa ocraercA Heobxoaumsim Npu cbope nHhopMaumn, 3aHeceHUN ee Ha
TeXHUYECKMNE HOCUTENW, B MPOUECCE KOHTRONAR WM NPUHATUA PelleHuA, Npu
npueme UM aHanuse 3anpocos, NPU TUPAXWPOBAHWUM U pPelaKTUPOBaHUKU MaTe
pPYanos.

Pa6oTbl no cozpanuio AUC MBK aaseplumnnucs caaveir 8 1985 r. 8 onbITHYO
3IKcNyaTauuilo ee NepBOW ouepeaun, BKoualowein uHdopmaunoHnyto 6asy,
NporpaMMHbie N TeEXHUYECKUE CPEACTBA, OPraHU3aUNOHHbIe CTRYKTYPbI U pa-
Bouylo aoKyMeHTaumio. B cocTaBe NyckoBOro Komnnexkca Nepsoi ovepeau
pyHKUMoOHNPYIOT (nNpaBaa, B or PaHNYEHHOM 06GbemMe) BCe AEBATL NOACUCTEM
wnn BaHKoB paHHbIX no pasgenam MBK, ocywectenatowmx cbop, KOHTROND,
HakonneHue, o6paboTKy MHopMauun 1 ee BbIAa4y notTpebuTtento,

B pamkax noacuctemsl ,,[ToBEpXHOCTHbIE BOAbI” CAAHb!I B 3KCTyaTauuio
ceMb BaHKOB AaHHbIX, WECTb M3 KOTOPbIX COOTBETCTBYIOT BUAOBbLIM NOACUC-
Temam {(puc. 2), a ceapMott GaHK RBFAETCA CMEUNanM3upoBaHHLIM 1 obecrie-
4YnBaer nonyyenne 0606LLEHHBLIX AaHHLIX O EXEeroAHbIX BOAHbIX pecypcax oc-
HOBHbIX PeUYHbIX BacceHOB W aAMUHUCTPATUBHbLIX PANOHOB, @ TaKXKe pacyer-
HbIX TMAPONOrUYECKMX XapaKTepUCTUK no GonblomMy wucny ruapomeTpudec-
KMX CTBOPOB,

B cocrase nepBoi ouepean noacuctemsl (6aHKu gaHHbIX) NO NOBEPXHOCT-
HbiM BOAaM o6ecneunBaloT Bbifayy No 3anNpPoCcam Cleaylowmx AaHHbIX:

— MHPOPMaLMI0 0 BOAHBLIX PECYPCax agiMUHWUCTPATUBHO-TEPPUTOPUANbHbIX
€AVHVL, 3IKOHOMUMECKNX PaNOHOB U KPYMHBIX PeYHbIX 6acCeHOB, PasnnuyHbIX
XapaKTepUCTUK Pevdoro CToka no BbIBOPOYHOM CeTU NYHKTOB HabnoaeHui, a
TaK>ke uHdopMauumio o 3anacax BoAbLI B KpynHeliumx sogoemax CCCP;

— uHdopmaunio 06 anemMeHTax MMAPONOrUYECKOTro PeXUMa BOAOTOKOB B
BUAe TPexX OCHOBHbIX Tabnuy ruapoNorMiecKkoro eXXerofHnKa;

— uHdopmauvio 06 IneMeHTax rUAPOMETEOPONOrNYeCKOro Pexnma Boao-
€MOB B BUAe NATY Tabnuu ruaponoruyeckoro eXxeroaHWka no BblGOPOYHON
ceTy NyuKToB HabnoaeHun YIKC;

— uHdopMaumio 06 3nemeHTax rUAPOMETEOPONOrUMECKOrO PEeXMMa W O
FUAPOXMMUYECKUX NOKazaTesinx Kavectsa BoA mopeit CCCP B sBuae socomu
TabAnL, MHOrOfIETHUX RAHHLIX U PE3YALTATOB CMeuManbHOM CTaTUCTUYECKON
06paboTKK HabnloaeHnin;

— NepBUMHLIX Y 0606WeHHLIX BO BPEMEeHU U NPOCTPAHCTBE AaHHbIX Hab-
MIOAGHUA 33 TMAPOXMMUYECKUMU NOKA3aTeNAMMU KauyecTsa BOA BOAOTOKOB M
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B80A0eMOB, BKITi04aA Tabnuubi rMARPOXHUMUYECKOro exer oAH1Ka 1 pe3ynbTartel
MHOrOMEPHOrO CTaTUCTU4ECKOr O aHanusa;

— KaTanoXHbIX XapaKTepUCTUK NEAHNKOB;

— KaTanoXHbIX XapaKTepUCTUK cenesbix 6acceitHos, Bpe3oB 1 pbiTBuH Ka-
3axckow CCP. )

Bcero noacuctema ,,MoBepxHocTHble Boabl” oxsaTkiBaeT okono 30 000
BOAHLIX 06bLEKTOB U BblAaeT norpeburento okono 250 enaos uHdopmauum.

Mepsan ovepeab noacucTeMbr (6aHka panHbix) ,,[ToaseMHbie Boabl” obec-
neuMBaeT BbIA&YY NO 3aNPOCaM AAHHLIX O MECTOPOXAEHWUAX NMOA3EMHbIX BOA,
pecypcax, pexumMe M KavyecTBe NOA3EMHbIX BOA NO BbIBOPOYHOW CETU KPYN-
Heitwnx Ha Esponeickon vactu CCCP Mockosckoro v [lHenposcKoro apre-
3naHckux 6acceitHos. Moacuctema oxeathisaeT 50 06LeKTOB NOA3EMHbIX BOA,
v BblaaeT notpebutenio 32 suaa nndopmaumm.

Mepsan oyepeab noacucTems: ,,cnonb3osaune Bog’' obecrneunBaer Bblaauy
No Heper nameH TMPOBaHHLIM 3aNpocam (HaKTUYECKUX AaHHLIX O BOAONOIIL30-
BaHun no HacceiriHam, aaMUHUCTPATUBHbIM 3anpocam haKTU4ECKUX AaHHbIX O
BOAONONb30BaHUN NO HacceitHam, aAMUHUCTPATUBHBLIM TEPPUTOPMAM, OTpac:
NAM W BEAOMCTBaM, OTAenbHbIM OpraHusauuAm. Mo wupote oxsata Boao-
nons3osarenei (cebiwe 80 Thic.) M HOMEHKAType BbIAaBaeMbIX CBEAEHWA
(HeCKONBKO THICAY BUAOB BbIXOAHbLIX AOKYMEHTOB) YKasaHHan NoACUCTEeMa
NPeBOCXOAUT AENACTBYIOWMNE aHanoruvHbie 3apybe)kHble WMHGOPMAaLMOHHbBIE
cucremer (CWA, ®paHuma, YCCP w ap.) /31/. Ona obecneunBaeT Bbiaavy cne-
AyloumX MaTepuanos no MCMONL30BaHUIO BOA:

— CBeAEHUA O MECTOMOJIOXKEHUN N OCHOBHbIX NapaMeTpax BOAOXO3AUCTBEH-
HbIX 06bEeKTOB;

— 06061EeHNA exXerofgHbIX AaHHbIX O (haKTU4ecKOM BOAOMNOML30BAHUM;

— e)XXerofiHbix AaHHbLIX 06 obbemax 3abupaemon u c6pacbiBaemMoln BOAbI 3a
MECAYHbIE MHTEPBANbl BPEMEHW NO KPYNHLIM BOAOXO03AWCTBEHHbLIM 06BLEKTaM.

WHdopmaumoHHoe obcnyxueaHne npeaycMaTpPuBaeT Bbiaavy notpebutento
KaK UMCXOAHOW UHGoPMaunu, coaepallenca B MHGopmaumoHHom Gasze, Tak u
0606uleHHON NO Pa3nNUYHLIM NpU3Hakam (6acceiiHOBbLIN, TeppPUTOPUAnbHbIA,
oTpacnesol v ap.) . B nocneanem cnyvae Bb1aalOTcA AaHHbIe 06 Ucnonb3osa-
HWUK BOAHbIX pPecypcos No pevHbiM GacceHam, UX y4acTKam Unn pacyeTHbIM
CTBOPaM; N0 aAMWHUCTPATUBHbLIM PAaOHaM, OTPACNAM HaPOAHOrO X03RNCTBA,
MUHACTEPCTBAM 1 BEAOMCTBAM, OTAEMbHLIM OPraHU3auUAM U MPeaNPUATUAM.

MepeuncnerHble pocTuxeHna B obnactu MBK secbMa sHauuTenbHbt — CAE-
NaH NepBbl BaXXHLIA LIar NO NYTH CO34aHNA NPUHLNNWASNLHO HOBOI O, MEXB e-
AOMCTBEHHOro Kagactpa no BCeM BUAAM BOA, B PELUEHUMU BECbMa CROXHOW
3ajnayn nepexofa K aBTOMaTUIUPOBaHHOMY cbopy, o6paboTke U Bbifaue No-
TpeburTenAM KapacTpoBbIX matepuanos. BmecTe ¢ Tem B 3Toii paboTe sce ewe
ViMeeTCR HemMano HefoCTaTKOB U NPO6NeM, KOTOPbIe XAYT CBOEro peweHuA.

B noacucremax no noBepXHOCTHBLIM U NOA3EMHbLIM BOAAM B coCcTaBe MHGop-
MaUUOHHbIX 633 COAEMKUTCA NOKa AOCTAaTOUHO OrpaHuyeHHbI 06beM AaHHbIX
AaXke 1o ONOPHOIX CeTH CTaHUMA, OTCY TCTBYIOT MMAPONOrMdecKne n ruaporeo-
flornyecKne faHHble MO MHOIUM NYHKTaM HabnloaeHuit, B TOM YnChie faHHble
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3a uctopuueckuin nepuoa. CneumanbHbie BWAbI MMAPOSIOrMYECKON MHGOPMa-
UMK, BKNIOYAA JaHHbIE BOAHOGANAHCOBbLIX CTAHUMA U IKCNEAUUMOHHbIE MaTe
pManbi, NoKa He BKIOUYeHb! B cuctemy AUC MBK.

OcHoBHOM HepoCTaToOK noacucTemsi , Mcnone3osanue BoA’ obycrnosneH He
CTONbKO ee OPraHu3aynoHHO-TEXHUYECKUMU WU NPOrpaMMHBIMU BO3MOXHOC-
TAMM, CKOMbKO HECOBEPLUEHCTBOM CaMOW CUCTEMbI YYeTa MCNONb30BaHNA BOA
B CTPaHe, @ UMEHHO, HU3KOW TOUHOCTLIO MCXOAHBIX AAaHHLIX NO BogoONoOTPebNne-
HWIO U BOAOOTBEAGHWIO Ha 3Tane pyyHou 06paboTku undopmaunn 40 8BOA3
ee 8 ABM. YnyuweHvie opraHnzaumm yyeTta MCrnonb30BaHWA BOA, COBEPLIEHCT-
BOBaHME U3MEPUTENbHON TEXHUKKW, BHEAPEHWE NOMHOW asToMaTM3auun npo-
uecca nonyyeHua, o6paboTKK U Bbinaun MHdoOpPMauuM — OCHOBHbIE Hanpaene
HWA AaNbHEWero COBePLLIeHCTBOBAHWA 3TOK NOACUCT eMbI.

Jlo nactoruiero Bpemern He Bce usgaHua BK, npegycMmoTpeHHblie cTpy K-
TYPOW, cBOoeBpeMeHHO ny6nukytoTca. Boamoxrnoctn AUC MBK noka orpauu-
4eHbl U He MOTyT B NONHON Mepe YAROBNETBOPWUTL NOTpebuTenen no cocTasy
BbIXOAHOW NPOAYKUMM, NO NONHOTE U AOCTOBECPHOCTU XPaHUMBbIX AAHHbIX, NO
BpemeHn oTBeTa W cnocoBam aocTyna K marepuanam. O6meHn uHdbopmaunen
mexpy 6aHkamu paHHbIx AUC TBK 1 Tem Bonee co cMexkHbiMi HaH kamiu aaH-
HbIX B COCTage NepBOW Ouepean He HaMaXkeH, YTo 3aTPyAHRET KOMMNeKcHoe
MCNONb30BaHWe PasHOPOAHONW uHtopmaummn. Cneayer oTMETUTL TaKiKe, YTO B
HacToAwee spemA 3ddeKT 0T 6aHKOB RaHHbLIX AOCTUraeTCA TONbKO HAa LEHT-
pPansHOM ypPOBHE — B FOMOBHbLIX MHCTUTYTax COOTBETCTBYHLLEro npocuns.
Ha peruoMansHOM ypoBHe, rae obecneunBaeTcA CO3AaHWUE WU NONONHEHUE WUH-
copmauMoHHON 6a3bl, GaHKW faHHbIX OTCYTCTBYIOT.

[AnA ycTpaHeH A MMeWnXcA HeA0CTaTKOB M AanbHedWwero passntua AVC
BK npeacTasnaetca Heo6XOAUMBIM PeWNTL CReAYIoLME OCHOBHbIE 3aA34u:

— pacwmpeHne 1 nononHexue nHhoOPMaunoHHon 6asbl, ocobeHHO nogcuc-
Tem ,,MoBepxHOCTHLIE BoAbl'' u ,,[Moa3eMHble BoAbI'';

— obecneyenne Bonee BbICOKOrO YPOBHA AOCTOBEPHOCTU AaAHHbLIX, NOBbI-
wenue 3PEKTUBHOCTU i KavecTBa 06CNyXMBaHMA NoTpebuTenew;

— pacwmpeHne CoCTaBa BbIXOAHOW uHboOpMaumKu ¢ obecneveHnem nonyve-
HWA B aBTOMAaTU3MPOBAHHOM PEXXUME BCEX OCHOBHbIX NyBnnKyeme!x xapaKTe-
puctuk MBK;

— obecneuenne perynapHOro obmeHa AaHHLIMU MEXAY NOACUCTEMAMK C
uenbio COBMeCTHOU 06paboTku U 0606ueHUA HhOPMaUUK PA3NUYHOTC BUAO-
BOFO COCTaBa;

— MOBbILLIEHUE ONEPAaTUBHOCTM NONYYEHUA KaAacTPOBbIX AaHHbIX CPEACTBa-
mu AUC I'BK,

Ha ocHoBaHuu HayuyHoro o606wenna matepmnanos MBK v pesynsraTtos Bhi-
NONHeHHbIX 8 MOCNeAHWE oAbl UCCNEAOBaHUIA Ha3dpena HAaCTOATENbHAR Heob-
XOAUMOCTb B NOATroToBKE W Ny6GnuMKauMu KanutanbHon MoHorpadwmm ,,Boa-
Hble pecypcbi CCCP u ux 6yayulee”, B KOTOpoi uenecoobpasHo nogsectu
MHOFOMNETHNE UTOMK N3YYEHWUA BOAHbLIX PECYRCOB CTRaHbl M UX U3MEHEHUIA NOA,
BAVAHWEM XO3ANCTBEHHOW NAEATENLHOCTM WU KNMMaTUuecKux HakTopoB Ha
COBpeMEeHHOM 3Tare v 8 MepcnexkTuse.
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B 3aknoueHne HaCTOALLEN rNaBbl OTMETUM, 4TO CUCTEMbl BOAHOIO KaaacT-
pa, nomumo CCCP, paspabortaHst umm pa3pabarbiBaloTcA BO MHOTMX APYrnx
passuTbix cTpaHax mupa (CWA, Kanage, OPI, Asctpanuu u ap.) . Hanbons-
LKA onbiT B 3TOI obnacTu HakonneH B CLWA n KaHaae, rae cucteMesl BOAHOr O
KagacTpa cdyHKUMOHUPYOT ¢ Havana 70-x ronos. TexHonorva cbopa, 06pabo-
TKU, HAKONAEGHWA U BbiAaun MHGOPMaUUK O BOAHLIX PECYPCaxX B 3TUX CTRaHax
XapaKTepu3yeTcA, BO-NEPBbIX, BbICOKOM CTENeHbIO aBTOMAaTU3aUuMK, TeppuTo-
pyanbHbLIM paccpeaoToYeHUeM UeHTPOB 06paboTku U BbIAAYM uHBOPMaunmu
fPW HanUuMKU ronoBHOFO UEHTPa BeaeHWA BORHOrro KanacTpa, v, BO-BTOPLIX,
CPaBHUTENbHO OrpaHu4YeHHbIM HaBoOPOM TFUAPONOrUYECKUX X3APaKTepUCTUK,
npeacTasneHHbIX B WHGoOPMaunoHHbix Gasax. Tak e kak u 8 CCCP, Hecmor-
PA Ha WUPOKOE BHEAPEHUE KOMMbIOTePHOW TexHonoruu npw cbope, obpabort-
Ke W Bbifiaue AaHHbIX O BOAHLIX pecypcax, UX UCNOMbL30BaHWM U KavecTge, B
CWA v KaHvaae coxpaHaeTca TpaauunoHHaAa dopma NOAroTOBKM KapacTpo-
BbiX MaTepuManoB B Buae nNybnuKauum pasnuuHoro poaa CnpaBoYHUKOB. B
CUWA, nanpumep, Ny6nvkyoTCA Katanoru AaHHLIX 0 BOAHLIX PeCYpcax, uina-
HWA eXerOAHOr0 HaUuWOHAaNLHOr0 BOAHOIO KafacTpa, exxeroAHble AOKNaALI O
BOAHLIX Pecypcax B BUAE BbINyCKOB Mo TeppuTOpWMAM witaTos, B Kanage exe-
roaHo NybnuKyeTcA CNpaBoOYHUK-yKa3aTenb PasmeuieHnA NyHKToOB Habnwope
HWUR 33 NOBERPXHOCTHLIMU BOAAMM, eXKeroAHWK NOBEPXHOCTHbIX BoA; 1 pas s
3 ropa n3paeTcA KpPaTKaA UCTOPMYECKAA cNpaBKa O CpeAHEeMEeCAYHbIX, FOA0-
BbIX U 3KCTpPeMasibHbIX PacxoOAax BOAbLI U UCTopuueckun 0630p 06 ypoBHAX
BOAbI Ha BceX ypoBeHHbIX noctax crpaHsl. B CUA Bce napaHuA BogHoro Ka-
AacTtpa ocyusectBnAaTcA [eonoruueckon cnyx6bon, 8 KaHage — [lupekTtopa-
TOM 0 BHYTPEHHUX BOAEX.
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Fnasa 3

ECTECTBEHHbIE BOAHbIE PECYPCbI
¥ BOAOOBECNEYEHHOCTb CCCP

Bopa, Kak u3gecTHO, ocobBbiit BuaA NpUpoAHbLIX pecypcoB. B oTnuuue ot
APYTUX NPUPOAHLIX PECYPCOB, OHa OuYeHb AUMHAMKUYHA U B Npouecce KpyroBo-
POTa HaxoAMTCA B NOCTOAHHOM ABWXeHUN B aTmocthepe, nntocdepe, Hnocde-
pe. Mpy 3TOM ee KONVYECTBO U KaYecTBO HENPEPbLIBHO MEHAETCA B TeveHne ro-
Ra n o1 roaa K roay. OCHOBHaA macca BoAbl COCpeAoTO4YeHa B BOAHbLIX 06bex-
Tax — MOPAX, 03epax, BOAOXPAHUNNLILAX, PeKaX, KaHanax, feaHuKax, BOAOHO-
CHBIX CMIOAX 3EMHOW KOPbI, COCTaBRAAUMX, B cooTBercTBum ¢ ,,OcHoBamu
BoaHoro 3akoHoaatenscrea Cow3sa CCP u coanbix pecnybnnk’’, eAuHbIN ro-
CYA3PCTBEHHbIN BOAHLIA OHA.

Bce Boabl eanHoOro BoAHoro oHAa XOTH + TeCHO CBA3aHbl MeXay coboli 8
npotecce KPyroBopoTa, TeM He MeHee OHU Pe3K0o Pa3nnyaloTCh npexae Bcero
fo cBOeH ANHAMMWYHOCTM, B KauecTBe NOKa3aTena KOoTopol 06biuHO NpUHUMa-
0T CKOPOCTbL NofHoro Bo3obHoeneHuA. Mo ckopocTu BO306HOBNEHNA nNpu-
POAHbIE BOAbI NPUHATO NOAPA3AENATL HA iBe rPynfbl: MeffieHHO BO306HOB-
nAemMsie — BEKOBbIE UNKU CTAaTUCTUYECKME 3aNacki U eXerofHo Bo306HOBAAE-
Mble, NOA KOTOPbIMKU OBBIYHO ¥ NOHMMAEIOT BOAHbLIE Pecypchl. B KonuyecTBeH-
HOM OTHOLUEHUN OHWU OUEHUBAIOTCA PevHbIM CTOKOM. MoTpebHOCTL HapOAHOT O
X03ANCTBa B NMPECHON BOAe B OCHOBHOM YAOBRETBOPAETCA UMEHHO 3a cveT
B0306HOBNAEMbIX BOAHLIX pecypcos. [lpn coBpemMeHHQM BOAOXO3AMWCTBEH-
HOM NNaHupoBaHMWW OBLINHO He NpeaycmaTpuBaeTca {(unu NpeaycMmarpusaet-
CA KpailHe PEeAKO) MHTEHCMBHOE MCMONL30BaHVE BEKOBbIX 3dMacos MPeCHbIX
BOA, TaK KakK 3TO Hen3Be)xxHO BieueT 3a coboi HapylieHne YCTaH OBUBLLIETOCA
pPaBHOBECHMA B NPUPOAE C CaMbIMU CEPbe3HbIMU 3KONOTMYECKUMU NOCHEeacT-
suamu. Cneayer OTMETUTb, ORHAKO, 4TO PasaeneHune NPMPOAHLIX BOA Ha CTa-
TMCTUYECKUe 3anacbl W Bo306HOBNAEMBbIE pecypchl BecbMa ycnoBHo. Mexay
HUMU HET KaKOoro-TO Pe3KOro pasnuumMaA, OHU TeCHO B3aUMOCBA3aHbi. Exxeroa-
HO BO306HOBNAEMbIE BOAHDIE PECYPCbI ABARIOTCA AMHAMUYECK O YacTbio CTa-
TUCTUYECKUX 3aMacos, NO3TOMY WMHTEHCHMBHOE KOMUYECTBEHHOE U KayecTBeH-
HOE UCTOLUEHUE PEYHOTO CTOKa NPAMO (Hanpumep, ecnu peka snagaeT 8 Gec-
CTOYHbI BOAOEM) MAM KocBeHHO (vyepe3 Brnaroo6opoT) BO3AeCTBYET Ha Be-
KOBble 3anachl.

BekoBbie 3anacki MPeCHbIX BOA YCAOBHO MOAPE3AENAIOT Ha MOBEPXHOCTHbIE
¥ noa3semHbie, TECHO CBA3aHHble MeXAy coboi B npouecce KpyroBopoTa Bo-
abl B npupoae. CpeaHemHoroneTHve o6bems! BEKOBbIX 3anacos NOBERPXHOCT-
Hbix Bop CCCP, no pauHeim U /10/, npeacraenensl 8 Tabn. 3. Cymmaproe
3HaueHWe 3aNacoB NOBEPXHOCTHBIX BOA COCTaBNAET okono 120 tsic. kKM, npu-
ueM Gonbliana vacte uz {74 %) — coneHbie n CONOHOBATbIE BOABI BHYTPEHHUX
BOAOEMOB. Ha AONI0 NpecHbIX BOA NPUXOAUTCA npumepHo 42,8 Thic, kKM,
13 koTopbix 64 % cocpepoToueHo B o3epax M 33 % B NeAHUKAX apKTUYECKOM
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Tabnuya 3
3ATACHI MTOBEPXHOCTHbLIX BOA CCCP

CpeaHRRA NPOAO MKK-

Konuuectso Qb6vem
Bua sanacos o6veKTos BOmbI, KM? TenbHOCTH BOA0O6-
meHa

B o3epax 2 854 000 104 000 200-300 net

B8 T. 4. NPECHbIX - 27 500 150 ner
B pexax 2 963 000 200 20 cyT
B neanukax — {14 000) okono 10 000 net

B T. 4. FOPHBIX — 1170 oxkono 1500 ner
B BOpOXpaHuNUWax 1000 1070 2ropa

8 7. 4. NONE3HLIN O6bem — 506 -

30HbLI U FOPHBLIX PaMoHOB. MpPoAOMHKATENLHOCTL NOAHOTO BOAOOOMEHA NEAH K-
KOBbiX BOA UCYUCNAEGTCA ThicAumneTMAMu (Tabn. 3) . EaAvHOBpREMeHHbIE 3aNa-
Cbl BOAbI B PYCNax peK HeBenmKM v coctaenatoT Beero 200 kM, ogHako BeK-
AY OYEHbL BLICOKOW CKOPOCTY BOAOOOMENE OHU 06ecneunBalnT (Kak yxe yKa-
36IBanoch Bbllie) OCHOBHOW 06beM noTpebfieHNA BOAbl HA XO3ANCTBEHHbIE
Hyxab! (npumepxo 90 %) .

3anacel NoA3eMHbIX BOA (NpecHbiX U coneHbix) Ha Tepputopun CCCP (ao
ravbun 2000 m) coctasnaoT, No ouewkam rupporeonocros /10/, oxono
3 M. km?, ux KoTopbix npumepHo 0,55 mnw, km® cocpenoTouero B Bepx-
Hel 30He aKTUBHOro BofoobmeHa {80 ray6un 100 m) . 3HaunTenbHbIN 0GvemM
npecHbix BOA (17 Toic. KM>) COAEPMUTCA B NOAZEMHBIX NbAAX PavioHOB BeY-
Holi Mep3anoTbi. Takum o6pasom, 3anackl NOA3EMHbIX BOA BO MHOro pa3 npe-
BbILUAOT 33NACbl NOBEPXHOCTHLIX BOA, OAHAKO BO3MOXHOCTU UX UCMONbL30Ba-
HUA NPUHUWNWANbHO pa3fnunuHbl. 13 orpoMHbix 06WwmMx 3anNacoB BoAbl, cOCpe-
AOTONEHHOW NOA 3emieli, o6bem NPecHbIX NOA3EMHbIX BOA, NPUroaHbIX ANA
NPaKTUYECKOro MONML30BAHWA, COCTABNAET NMLLL HEIHAYUTENBHYIO 4acTb, NPU-
4eM MOCReAHAA B CYLIECTBEHHOW MepPe APEHUPYETCA PeKamMu U BXOAWT B COC-
TaB PeYHOro CTOKa.

UHTerpanbHoO xapakTepPUCTUKON BO30GHOBIAEMbIX BOAHBIX PecypPCcoB AB-
NAETCA pe4yHouW CTOK, CPeAHeroAoBOe 3Ha4YeHWe KOTOPOro WM onpenender
o6beM B0306HOBNAEMbIX BOAHBLIX PECYPCOB TOro unu uHoro BaccerHa vinu
pernona. Kak nokasaHo B rnase 2, Haubonee HageKHO FOAOBON CTOK onpeae-
NAETCA NO AaHHLIM FMAPOMETPUYECKUX HABIOAEH VI HA MHOT OfIETHUIN NepUoa

[na peyHoro BogocGopa Npu HanNMuMU MHOrONETHUX PAROB rMAPOMETPU-
4eCKUX HabnioaeHWn HagexxHoe onpeseneHne XapaKTepUCTUK BOAHBIX pecyp-
COB — CE30HHbLIX U rOAOBLIX 3HA4YEHUNA, HOPMbI U USMEHYMBOCTU W UX NOTpetLu-
HOCTe!l — He NpeACTaBnAET 3aTPYAHEHWA U NPOU3BOAUTCA C M3NONL30BAHUEM
06bIYHbIX CTAaTUCTUHECKUX NpuemoB. flpn 3ToM B palioHax v3GbiTOYHOTrO U
[OCTATOYHOr0 YBNAXHEHUA, rae CTOK (QOPMUPYETCA Ha BCel TeppuTopun 6ac-
CEHA N YBENWUMBEETCA BHU3 NO TENEHWUID PEKW, B KaueCTBE BOAHbLIX PECYPCOB
BacceiHa NPUHUMAETCA CTOK B CaMOM HWkHeM cTsope. Ecnu BHU3 no Teve-
HUIO CTOK YMEHBbLIAETCH, Y4TO HacTO UMeeT MeCTO B apuaHbiX PalkoHax, TO BOA-
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Hble pecypcb! BacceliHa OLEHWBAIOTCA NO CTBOPY, MAE rOA0BOM| CTOK Hanbonk-
winit. B toxHbIX paltoHax Hawei cTpansl (3axkaskasbe, CpeaHan Asva, Hx-
Hbin KasaxctaH) , rae pevHoin CToK hopMupyeTca B FOPHON 30He, a PaCX0AYeT-
CA Ha PaBHMHAxX W HU3MEHHOCTAX, B KauecTeBe BOAHbLIX pecypcos baccenne
NPUHWMAETCA CYMMaPHbI CTOK peK B 30He (hOPMUPOBaHUA.

Npu HEAOCTaTOMHOCTH UAKU OTCYTCTBUM AaHHbLIX HabntoaeHui cpeaHne Boa-
Hble pecypcbl HacceitHa onpefenrioTCA yauwe BCero No KapTam WU30NUHWA Mo-
AyNA rofoBOro cToka (B KauecTse KOTOPOI 06bIuHO NPUHUMaeTCA Hanbonee
petanbHan Kapta roposoro croka K. I1. Bockpecenckoro /29/), a ux exerog-
Hble 3HAYEHWA U U3IMEHYMBOCTbL — C UCNOMb30BaHWEM METOAA MMAPONOriec-
KOW aHanorwu. 3HaueHMA BOAHLIX PECYPCOB OCHOBHbIX PeuHbix bacceiHos
CCCP ¢ nx ©amMeH4MBOCTb 33 MHOTONETHUIA NePUOA NpUBeaeHb! B Tabn. 4.

Tabnuya 4
BOAHLIE PECYPChl OCHOBHbLIX PEK CCCP

Mnoowaab BoaHeie pecypcnl, km* /roa KoadhdpuuneHr
Pexa Boaoc6opa, Bapuauum
Km? HOpMa Haub. HauM. c,
Bonra 1 380 000 254 391 161 0,18
Bow - 422 000 28,1 52,0 1,7 0,38
LOnenp 504 000 53,9 77.8 20,5 0,26
Anectp 71800 10,7 16,9 4,47 0,27
Kypa! 188 000 28,1 37,9 16,6 0,17
Tepex—Cynax!’ 58 400 15,7 20,7 11,4 0,15
Ky6anw 57 900 13,5 17,6 8,60 0,17
Cuipaapsn’ 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 281 000 78,5 116 36,3 0,18
CesepHan [1BuHa 357 000 109 171 58,1 0,20
3anaavans QBuHa 87 900 20,3 31,7 11,6 0,25
06b 2990 000 404 530 284 0,17
Exucedt 2 580 000 630 777 528 0,08
Nena 2 490 000 532 642 424 0,10
Amyp 1 855 000 344 6554 209 0,20
Ypan 237 000 10,1 26,0 2,92 0,60

' BoaHbie pecypchbl ONpeaeneHbl N0 PeYHOMY CTOKY B 30He (YOPMUPOBaBHHA.

AnA Hape>KHOW OUEHKM BOAHLIX PECYPCOB IKOHOMMHYECKUX DaiOHOB, Tep
pUTOPManNbHO-NPOU3BOACTBEHHbIX KOMINEKCOB, COH3HbIX N aBTOHOMHbIX pec-
nybnuk, kpaes u obnacteid, FrpaHUUbl KOTOPbIX, KaK NPaBuio, He COBNAaaoT
¢ BGacceiiHoBbIMY BOAOPa3AeiaMu U MMAPOCTBOPaMM, flaHHbIX NO CTOKY B OT-
AeNbHbIX CTBOPax PEK HEROCTAaTOMHO, NO3TOMY ANA X ONpeiAeneHns UCNONb-
3YIOTCA CneynansHo paspaboTaHHble METOAb): U30NUHWHA, NUHEAHbIX YPaBHe-
HW CTOKA, KOMMNEKCHOW perpeccumn, UHTEr PanbHOro OCPeRHEHUA YPaBH eHMIA
nosepxHocTyu ctoxa /8, 10/.
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BoaHbie pecypcbl no60Or0 aaAMUHUCTPATMBHONO pPervoHa ONpeaenAloTCA
COYETAHUEM CNEAYIOWMX CCHOBHbIX CTOKOBbIX XaPaKTEPUCTMK: MECTHbIA
CTOK, NPUTOK U OTTOK peuHbix 804. MecTHbI CTOK pernoHa npeacTasnaer
coboi CTOK B8CEX PeK U BPEMEHHbIX BOAOTOKOB, (DOPMUPYIOUMXCA Ha ero
TEPPUTOPUU, NPUTOK PEYHBIX BOA — CYMMAPHbIN 06bemM CTOKA, MPUHOCUMOro
8 npeaensl PEruoHa CO CMEXHBIX TEPPUTOPKUIA; OTTOK PeuHbixX BoA — CyMMap-
Hbi" 06bEeM CTOKE, BLIHOCMMOr O 33 NpPeAenss rpaHuU PernoHa BCemy peKamu
¥ BpeMeHHbIMU BopoTokamu. Cymma 3HaueHMit MECTHOro CTOKa u NpUTOKa
pewHbIX BO4 NPeACTaBNAeT coBoi cymMmapHbie nnn obiume pecypcbl peuHbIX
BOA aAMUHUCTPAaTUBHOI O PErUoHa.

CpeaHne 3a MHOroneTHUA NEPUOA XapPaKTEePUCTUKY BOAHbLIX PECYPCOB aja-
MUHUCTPATUBHBLIX PErMOHOB — MECTHbIN CTOK, NPUTOK W OTTOK PeYHbIX BOA —
Npy¥ HanuiuM AeTanbHO KapTbl FOAOBOrrO CTOKA ANA BCeW TeppuTOPUU CTpa-
Hb! HETPYAHO ONPERENATL NyTeM nnarumetpuposadur. B MU ara pabota 8ot
flofiHeHa C MCNonNb3oBaHWeM KapTel FOAOBOr0 MOAYNA crtoka BockpeceHc-
Koro /29/.

OnAa oueHKu eXerofHbIX XapaKTepuCTUK BOARHbIX PECYPCOB pPervoHa no
AaHHbIM HabnwoaeHut 3a pacxoAamu BOAb! UCNOMb3YETCA METOA NUHERHbIX,
YypagHeHu# CToKa U MEeTOJ MHTErpPanbHOr O OCPERHEHNA YPaBHeHUt NOBEPXHO-
CTH CTOKa.

Mo nepBomy METOAY pac4eTbl ANA KaXXAOTO aAMUHUCTPATUBHOT O PeruoHa
NPOU3BOAATCA NO NMHENWHbLIM YPaBHEHUAM CTOKa C UCNONbL3OBAHNEM EXKEr Of-
HbIX 3HAUEHUN CTOKA HA FMAPOCTBOPRAX U C YMETOM BECOBLIX KO3IMUUEHTOR,
npeacraBnAowWmMx coboit oTHOWweHNe o6beMa CTOKa B CTBOPe HabmoaeHuit K
06beMy CTOKA, OTHECEHHOMY K rpaHuue PacCMaTpvMBaeMoro pervoHa. 3Have-
HUA BECOBbIX KOAIPMDUUNEHTOB MPUHUMAKOTCA OBLIYHO MOCTOAHHBLIMWU ANA
BCeX NeT PacyeTHOTrO Nepuoja v ONPeAenAloTCA No 3Ha4YeHWAM CcToKa, nony-
YeHHbIM MO KapTam MOAYNA HOPMbI rogoBoro cToka /59/ unv nytem oTHowe-
HYUA COOTBETCTBYIOWMX Nnowanen sogocbopos /8/.

(o BTOPOMY METOAY OLEHKA XaPaKTePUCTUK BOAHBIX PECYRCOB ANA Kax-
AOr0 aAMUHUCTPaTMBHOTrO PErnoHa CBOAVTCA K ONpefeneHn ABONHOro UH-
Terpana oT yHKUUM NOBEPXHOCTU CTOKA /7/ ¢ y4eToM KoopauHaT soaoc6o-
POB ¥ BbLICOTbI MECTHOCTW. YpaBHeHWEe NOBEPXHOCTU CTOKA OGbIYHO NPUHUMA-
eTcA B BUAe NONUHOMA HEKOTOpOW cTeneHn. MeToauka, B NpUHuUMMe, NO3BO-
NAET Npy OCPEeAHEeHWUW YYUTLIBATb HE TONBKO KOOPAMHATLI U BbICOTY MECTHOC-
™, HO 1 Apyrue aKTOpPbl, ONpeaenAloWwmne PeYHON CTOK (Hanpumep, hakTo-
Pbi NoacTUnawuleh nosepxHocTh) . OCHOBHAR TRYAHOCTL WWPOKOro NPaKTU-
YeCKOro NPUMEHEHUA yKa3aHHOr 0 METOAA COCTONT B HEOBXOAMMOCTH YCTaHo-
BNeHUA ANA BCEX PErvuoHOB HAAEXHBLIX 3aBUCUMOCTEN CTOKA OT BbICOTHI MECT-
HOCTU ¥ Apyrux (aKTopoB, YTO NpeacTaBnAer coboi BecbMa Henerkyio 3aaa-
uy. lMostoMy a0 HactoAwero spemenn B MU HanwbBonsuwee npakiuueckoe
NPYMMeHeHue NONYYUIN MEeTOALI OUEHKU BOAHbLIX PECYPCOB MO NMHENHLIM YPa-
BHEHUAM CTOKA.

NuHeNHbIe ypaBHEHWR CTOKA CO BCeMU HEOBXOAMMbLIMU KO3hdMImeHTamu
nonyueHbl anA pacveta Ha OBM cyMMapHbIX BOAHbIX PECYDPCOB MECTHOTD CT0-
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Ka, NPUTOKA N OTTOKA PEYMbIX BOA ANA BCEX Kpaes u obnactew, aB TOHOMHbIX
W COI3HBLIX pecnyBAVK, NPUPOAHO-IKOHOMUYECKUX PEMTMOHOB U WIUPOKO UC-
fONbL3YIOTCA ANA ONEPaTUBHON EXErOAHON OUEHKU 1 aHaNU3a AMHAMUKN MHO-
ronetHmx KonebaHuih ecTecTBEHHbIX BOAHbLIX PecypcoB 8 pamkax Iocyaapct-
BeHHOro BoAHoro Kanactpa CCCP /8/.

Ha ocHoBe cambix nocnepHnx o606UEHWA 3TUX AaHHLIX 33 MHOMONETHWIA
nepuop /10/ cpegHuii CyMmapHuiii 06bem exerofHO BO30OOHOBAAEMbIX BOA-
HeiX pecypcos TeppuTopin CCCP ouenusaerca 8 4740 km>/roa, B Tom yncne
4414 km®/ron, nnv 93 % HOPMUPYETCA HA TEPPUTOPMM HawWwed CTPaHbl. Pac-
npefeneHne yKasaHHolX BeMYUH NO COIO3HLIM pecnybnukam U KpynHbiM
IKOHOMUYECKWUM PaitoHam npueeaeHo B 1abn. 5 n 6. Cpeanvidi rogosomn CTOK

Tabnuya 6
CPEAHUE BO/IHLIE PECYPCblI IKOHOMUYECKUX PANOHOB CCCP

Boanbie pecypebi

km? fron
3KOHOMWMECK Ui pdAOH ﬂnomam;,
THIC. KM MECTHOTO
cymmap-
$opmupo- Hble
BaHuA
CesepHbiit 1466,3 494 512
CeBepo-3analHbtit 196,5 477 89,4
LieHTpansHbi 485,1 88,6 113
LieHTpansHO-YepHO3eMHbIK 167,7 16,1 21,0
Bonro-Barckui 263,3 47,8 152
NpUBOMHKCK WA 536,4 315 270
CeBep0o-KaBKascK ui 355,1 44,0 69,3
Ypaneckui 824,0 123 129
3anaano-Cubupckui 24272 513 585
BocTouHO-CrBupckui 4122,8 1097 1132
DNantHeBOCTO4HbIN 6215,9 1538 1812
MpubanTuickun 189,1 41,6 70,9
Benopycckuit 207,6 34,1 55,8
tOro-3anaaHein 269,4 39,2 77,0
0wHbIA 113,4 1,97 194
Boneuxo-NpuaHenposck uin 220,9 11,2 65,9
3akaBkasckuin 186,1 67,3 77,7
KasaxcraHckui 2717,3 69,4 125
CpeaHeaznarckmi 12771 107 131
Monaaeck nir 33,7 1,31 12,7

pex CCCP coctasnaeT npumepHo 10 % cyMmapHOro CToka peK 3eMHOoro wa-
pa. No o6bemy pewHoro ctoka Cosetckuit Col03 3aHUMaET BTOPOE MECTO B
mupe nocne Bpasunuv. Mo yaenbHbIM BORHBIM PECYPCaM, OTHECEHHbLIM Ha
envHuuy Tepputopun (200 Thic. M3 /roa Ha 1 kKM? ), Halta CTPaHa uMeer noka-
3atenu, 6nuakue Takum rocygapcream, Kak CUWA, KHP, Kanapa, Ho 3Hauu-
TENbHO yCTYNaeT MHOMMM APYrvm cTpaHam: Hanpumep, B 5 pas Gpasunuu, 8
6 pa3 Hopservu, 8 5 pa3 0rocnaeiiy, B 2,5 pasza naum n 1. 4.
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PeuHoO CTOK TOroO MNKW MHOroO pervoHa 3aBuUCMT rNaBHbIM 06pasom oT Knn-
mMaTuueckx akTopOB v ONpeAenAeTCA COOTHOWEHVWEM OCAAKOB M ucnape-
HuA. OB6obleHne HabnoAeHHbIX AaHHbIX NoKaskiBaet /8, 10/, 4To Ha TeppuTo-
pun CCCP seinapaer exerogHo 11 300 kM> aTmocdepHbIx ocagkoB. Takum
o6pa3om, cpegHui ANA Hawen cTpaHbl Ko3dibuuneHT ropoBoro ctoka a =
= 0,39, 7. e. 6onee 60 % ocankos ucnapaerca u okono 40 % naet Ha hopmu-
POBaHWe peyHoro crtoka. B paznnuHbix parorax CCCP 8 3aBMCUMOCTU OT KM-
MaTUYeCKUX yCnoBuit KoaduuiveHT CToOKa KoneBneTca NpakTUYeCKy OT HY A
{nycTeivHble panonel) fo 0,90--0,95 (cybapkTuueckan soHa) . HanbGonee 6na-
FONPUATHLIMY YCNOBUAMU JOPMUPOBAHUA PEHHOM 0 CTOKA XapaKTepusyoTCA
ropHsie paioHbl Kupruackon, Tagxukckon v 'pysurckon CCP, a Takke ce-
BepHbie panoHb! Cubupu n JansHero BocToka, rae cpegHue 3HaveHvA Ko3dr
hvumnerToB cToka cocTagnawTt a = 0,5—0,7 n Gonee.

Bcneactsue npupofHbix 0CODEHHOCTEA pacnipefeneHue BOAHbIX PecypcoB
no Tepputopun CCCP kpaitHe HepaBHOMEPHO ¥ He COrnacyeTcA ¢ PasMelLesu
€M HacefeHWA, NPOMBILNEHHOCTU Y CeNnbCKOro xo3ricTea (tabn. 7). B wan

Tabnuya 7

PACMPEAENEHVNE BO3OBHOBNAEMbLIX BOAHBLIX PECYPCOB
MO BACCEAHAM OKEAHOB, MOPEN, BHY TPEHHUX BOAOEMOB CCCP

O6bem roaoBoOro cToxka

bBacceitm
km? /roa %
CeBepHoro J1enoBnToro oxkeaHa 2980 63
Tuxoro oxkeaHa 1010 21
ATnaHTuiecKoro 330 7
8 Tom wucne: Banruiickoro mopsa 190 -
YepHOro n A30BCKOro maped 140 -
BHyTpennuin Apano-Kacnuckui 6acceirn 420 9
B TOM uncne Kacnuickoro mopa 294 -
ApanbCcKoro Mopa 106 -
Bcero 4410 100

6onee 06XUTbIX panoHax, riae npoxxusaeT okono 80 % HaceneHUA, NpPousBo-
putca 80 % Bcelt NPOMbILINEHHON NPOAYKUMM K HaxoanTCA okono 90 % npu-
TOAHbIX ANA CENbCKOTO XO3RWCTBa 3eMEnb, BOAMbIE PECYPChl COCTaBNANOT
Tonbko 24 % ux cymmapHoi BenvuuHbl. B HanBonee 3acyLinnesIX panoHax
CTpaHbl, CyMMapHaA Nnowaab Kotopbix pasHa 27 % teppuropuu CCCP, soa-
Hbie Pecypchbl COCTaBnALT nuwb 2 % obuiero ux obvema. Moutu Bce (kpome
Bonru) vanbonee xpynubie pexn CCCP (Enncen, fMena, O6b, Amyp, Mevopa,
Konsima, CesepHan [BuHa, XartaHral npoTexkawT B 3IKOHOMMWYECKW MeHee
pa3suTbix ¥ cnaboobxuTebix paroHax, 82 % peuHbiX BOA cTexaeT ¢ HaccemHos
CesepHoro JlenosuTtoro n Tuxoro okeaHos. B 06nacTAX BHyTPeHHero cToka
{toxHbie palioHbl), FAe NOTPeBHOCTSL B BOAe 0COBeHHO Bennka, thopMupyeTca
mwb 10 % peuroro ctoxa CCCP (okono 470 km?/roa) .
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BuyTpuroaoBoe pacpeseneHuwe peuHoro ctoka CCCP secbMa HepaBHOMep-
HO. YCTONUYUBLIA Ba3ncHbI CTOK B €CTECTBEHHbIX YCNOBWAX COCTaBnAET Npu-
mepHo 25 % Becero peyHoro crtoka, Ha Bonblueit yacTy cTpaHbl B BeCEHHUIA ne-
pvoa B Teuenune 2—3 mecaues dopmupyerca 50—80 % rogosoro ctoka. B ne-
COCTEMHOW N CTENHOW 30HaX BONA BeCeHHero CToka B roA0BOM COCTaBNRET
75—95 %. B ropHbix panoHax Kaekasa, CpeaHeit Asuu n HxHoro Kasaxcrana
pacnpeneneHve BOAHbIX PECYPCOB BHYTPY rofa TOXe HepaBHOMEPRHO, HO B ue-
nom 6RarofMpUATHO ANA UCNOAL30BAHWA BOA Ha HYXAbl OPOLUEHUA — 3Jech
60—80 % BCero peuyHoro cToKa NPUXOAMTCA Ha BeCeHHe-neTHu nepuoa. Ha
puc. 3 npeactaBneHb! nonyyeHHsle 8 [TW noa pyxkosoacteom B. M. Babkuna
AaHHbLIe N0 BHYTPUroaoBOMY (MO MecALamM) pacnpeneneHnto BOAHbLIX pecyp-
COB PeYHOro CTOKa ANA PAAA 3KOHOMUYeckux panioHos CCCP (gnA manosop-
HbIX M MHOFOBOAHbIX NeT) .

Becbma cyuiecTBeHHble KonebaHnA BOAKbIX PECYPCOB WUMEHT MECTo He
TONbLKO BHYTPU r0fa, HO ¥ B MHOroneTHeM paspe3e — OT roaa K roay. Cym-
MapHoe 3HaueHue BoaHbiX pecypcos CCCP Bsuay orpoMHOR TepputOopUu M
aCUHXPOHHOCTU KonebaHui CTOKA B OTAEMbHLIX PaoHax KonebnercA oT roaa
K Frofy BecbMa HesHaunTenbHo {KoadduuueHt sapuaumu C, = 0,046) . 3a ne-
pvoa ¢ 1890 r., Haubonblee FoA0BOE 3HAYEHUE CYMMAPHbIX BOAHBLIX pecyp-
coB coctaenano 1,09, HaumeHbluee — 0,88 oT cpeaHemMHoroneTHein HOpPMbI;
OCpefHeHHbIE 38 NATUNETHUE NePUOALI OTKIIOHEHNA OT HOPMbI He NpeBbilany
146 % (puc. 4 n b) . XapaKTepucTMKN MHOrONETHEN N3MEHYNBOCTY BOAHBIX
pecypcos ocHOBHbLIX pek CCCP u coosHbix pecnybnuk npuseéneHnl B Tabn. 4
u 5, a Ha puc. 4 1 b nokasaHsl OCpeaHEHHbIE 338 NATUNETHUE NEPUOA bl MHOFO-
netHue konebaHmA BOAHLIX PECYPCOB PEYHbLIX GACCEHHOB, KPYNHLIX NMPUPOA-
HbIX PEruOHOB ¥ CTPaHbl B LLeSIOM B BUAE MOAY NbHbIX KoatdmunenTos Kq.
HauMeHblueit U3MEHYMBOCTBIO XaPaKTePU3yIOTCH KonebaHuA CTOKa KpymnHeni-
wmx pek Cnbupun — Enucen v flensr (C, = 0,08+0,10) , a taroke apyrux Kpy-
MHLIX PeK, OCHOBHOM CTOK KOTOPRbIX (POPMUPYETCA B 30HaX M3BLITOYHOIO 1
AOCTAaToOMHOr0 yBnaxHeHuA cesepa ETC, Cubupu v [NansHero Boctoka, 8 BbI-
CoKoropHo 3oHe tora ctparbl (C, = 0,13+0,20) . Han6onbiuas n3aMeruMBOCTh
rOIOBOr0 CTOKA xapaKTepHa ANA pek toxHon Esponenckoii yactu CCCP, 3Ha-
YATEeNbHaA 4acTb CTOKa KOTOPbIX (hOPMUPYeTCA B NECOCTeNHOR U CTENHOW 30-
Hax. B uenom ana tepputopun CCCP nmeeT MeCTO AOCTaTOYHO 4eTKO Bbipa-
KEHHaR 33KOHOMEPHOCTb: Yem bBonblie Nnouwlaas BosocHopa U yaenbHasA Bo-
JOHOCHOCTb PEKM, TEM MEHbLUE MHOrONEeTHAA M3IMEHYUBOCTb KonebaHu! ro-
A0BOro croka. J7a ke 3aKOHOMEPHOCTL B G6LIeM XaPaKTepHa W ANR U3MeH:
YMBOCTH MECTHBLIX BOAHbIX PECYPCOB COK3HbLIX PecnybnuiK, ANA KOTOPbLIX KO-
athduumnenTol Bapuauun HaxoAaATcAa B npeaenax ot 0,048 no 0,47 (rabn. 5},

MHoronerHue konebaHWA BOAHLIX pPecypcoB peuHbix 6acceliHOB U NPUPOA-
HO-3KOHOMWYECKNX PErvuoHOB Halued CTPaHbl, TAK XE Kak v APYyrux paioHos
MUPa, UMEDT LUNMKNUYECKUIA XapaKTep, BbIPAXKAIOLIMINCA B YePEAOBaHWUMN Mpynr
MHOrOBOAHBIX ¥ ManoBoOAHbIX neT. MpopoMKUTENLHOCTL LMKNOB Y 3HaYeHWE
BOAHOCTU U3MEHAIOTCA B WMPOKUX Npejeniax faxe ANA OAHUX U TeX e pervo-
HOB; Hanbonee BepOATHbI MPYMNNUPOBKKY MASIOBOAHbIX, CREAHWX NO BOAHOCTH
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Puc. 3. BHyTpuronosoe pacnpeaenetue BOAHBIX pecypcoB Tep-
PUTOpMIT 3KOHOMWNECKUX paloHos CCCP (B % oT roposeix
BOAHLIX pecypcos) .

1 — mManoeoaHbiit roa 75 %-Hoit obecneyeHHOCTH, 2 — MHO-
rosoaHeili rop 25 %-HoW o6ecnevenHoctu; | — Mpubantuitckuii
IKOHOMMUNECK Mt paioH, |1 — LierTpaneHsiit, Il —  3axkasxasc-
KuiA, IV — Cpenreasuatckuit, V — 3anapHocubupckui, VI —
AanbHeBOCTOYHBIN) .
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Puc. 4. MHoroneTHue KOneGanua BOAHLIX pecypcos ocHoBrbix pek CCCP (ckonsanume
NATUNETHUE OCpeaHeH A ) .
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U MHOrOBOAHBIX NeT NpofomxMTenbHocTbio 0T 2 o 10—14 ner. MNpu 3tom
FPYRNNVMPOBKMN ManoBOAHBIX NET, KaK Mpasuno, MMetoT 3HauuTenbHo BonbLuyio
NPOAONKUTENBHOCTL, Y8M MHOT OBOAHbIX.

HecmOTpR Ha Gonbluve PaznUuMA B NPUPOAHBLIX yCnosuAx paitoHos CCCP,
BOAHbIE PECYPCbI MHOMMX KPYMHbIX PEK U NPUPOAHO-3KOHOMMYECKUX paio-
HOB UMEIOT B CpeAHeM 338 MHOFONeTHUA nepuop cnaboBbipaxkeHHbe CUHXPOH-
Hbie KonebaHuA. Hanpumep, AOBONLHO BLICOKYIO MONOXUTENbHYIO KOppend-
umio (r = 0,25+0,61) nmewoT 3a MHOTONETHUA NEPUOA BOAHLIE pecypchkl Bon-
rv ¢ 3anagHon n CesepHoit [euHoit, ¢ [lovom, [uenpom, Ypanom, Q6eto;
Enwncen ¢ NMexoi u Coipaapbed. KoppenAauna cyMMapHOro CToka CesepHoro 1
kHOro cknoHos Esponeiickoit vacth CCCP r = 0,30, cesepHOro CcKroHa
Asuarckoit yactu CCCP u ioxxHoro Esponeiickoin yactu CCCP r = 0,13.

YKasaHHble OBCTOATENLCTBa ABNAKTCA CReACTBMEM nNpeobnagaHvA Ha
6onbieit vactu Tepputopuu CCCP 3anapHoro nepeHoca Bniaru ¢ AtnadTtuuec
KOro okeaHa. CUHXPOHHbIE KONeBaHWR CTOKa B OTAeNbHbIE rofbl 0XBaTbiBalOT
orpoMHblie Tepputopun. BeinonvenHoe 8 TTU vccneposaHue Tepputopuans-
HOro pacnpefeneHnA ManoBOAHbLIX U MHOMOBOAHbIX Nepuoaos nokasano /10,
30/, uto 3a 1900—1980 rr. nnowaas, rae 0TMEYanoCs ManoBOALE, B OTAENb-
Hute roabl (1910, 1920, 1939} npesniwana 95 % sceir Tepputopun CCCP.
OcoberHo ManoBoaHbiM 6bin 1939 r., korpa Ha 99 % Bceil nnowaam cTpaHbl
0TMEeuanock ManoBoaLe; NOBbILIEHHAA BOAHOCTL Gbina oTMeveHa nuniub B 3a-
kaskasbe. B 1920 r. Ha 98 % nnowaan CCCP oTmeyanoch ManoBoAbe U NULUL
Ha pekax CesepHoro Kaskasza Habniwgarnca nosbilieHHbid CTOK. NCKmoun-
TeNbHO MaANOBOAHLIMMK Bbinu Taioke 1921 n 1975 rr., oaHaKo B 3T¥ TOAbI Ma-
nosofsLe 0XBaTUNO MeHbme Tepputopuu, B 1921 r. Heckonbko noBbilLeH-
Hyl0 BOAHOCTb Mmenu pexu MosomkbAa, KasaxcraHa v CpeaHen Asum, a B
1975 r. — benopyccun, 3anapHoit u BoctouHoin Cnbupu.

MoBbiuleHHaA BOAHOCTL PEK B OTAENbHbIE rOAbl Takxke Habnwaanack Ha
Gonbeir vactu Tepputopun CCCP, Hanpumep, 8 1908 r. Ha 97 % sceit nnowwa-
am, 8 1914 r. 1Ha 92 % B 1931 r.Ha 85 % u 1. 8. He ToNbKO B OTAEALHbIE FO-
Abl, HO ® B TeueHUe AOBOMBLHO NPOAOIKUTENbHLIX MHOFONETHUX NepUoaoB
rPYNNMPOBKN MancBOAHbLIX N MHOMOBOAHbLIX NET MOTYT OTMeuaTbCR OAHOBpPe-
MEHHO Ha MHOTMX KPYMHbIX peuHbix 6acceHax v NPUPOAHO-3KOHOMUYECKMUX
pervoHax. Hanpumep, UCKRIOYNTENBHO ANWTeNbHOE M rnybokoe Manosoabe
30-x roaoB HabBNOAANOCL Ha BCEX PEKaX I0KHOro 1 cesepHoro cknonos ETC,
B CpeaHeit Asuu, B BacceitHax EHuces n Nexwr (puc. 5). B To xe BpemA He
PeaKO UMenu MEeCTO B TeueHue JOBONLHO NPOAOMKUTENBHLIX NEPUOAOB aCKUH-
XPOHHbIe KonebaHWA BOAHbLIX PECYPCOB TEX UM MHbIX pervoHos. Harnpumep,
OvYeHb BLICOKAA BOAHOCTL pex Esponeitickoi yactu CCCP 8 20-e roabi conpo-
BOXAanacb Manowt BOAHOCTLIO pek Asumatckot yactu CCCP u B aToT nepuop
CyMMapHbie BOAHbIE PECYPCbl CTPaHbl Bbinu HWKe HopMbl {puc. 5) .

MNpuBeneHHbIe Bbille AaHHbIE MOKA3bIBAIOT, YTO BbIABUFaeMan WHOr4a naen
CO3AaHUA B Hawlel CTpaHe B NepPCreKTUBE efnHON BOAOXO3ANCTBEHHOI CUCTe-
Mbl, MO3BOAAIOLIEA NO Mepe HeoBxoAMMOCTH nepepacnpeaenaTs BOAHbLIE pe-
cypcht mexay 6acceittiamu, BpAa M MoxeT Gb1Th 060CHOBaHa ¢ NO3VLWIA eCTe-
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CTBEHHbLIX MHOTONEeTHMX Konebanui ctoka pex CCCP.

HepaBHOMepPHOCTb pacnpeaeneHyA BOAHbLIX PECYRCOB NO TERPUTOPUN CTRE-
Hb! M UX HECOOTBETCTBME C pacnpeaeneHnemM HaceneHmna U IKOHOMUKK ocobeH-
HO HarNAAHO MOXeT BbiThb NOKazaHa NyTem ConocTaBfeHus BogoobecneuaH-
HOCTH TeX MJIM MHbIX PeruoHOB, NOA KOTOPOU 0ObLIYHO NOHVUMAETCH YAenbLHan
BENNYMHA ECTECTBEHHbIX BOAHBIX PECYPCOB, MPUXOAALWARCH Ha OAHOr O XUTe
nA. BoaoobecneueHHOCTb COHO3HbIX PECNyBANK MECTHBIM CTOKOM U C yYeToM
CTOKa, NOCTYNAOLWEro CO CMEXHbIX TEPPUTOPWIA, NPeACTaBNeHa B Tabn, 5. Mo
cnefHve BeNWUMHbLL (C yY4eTOM TpaH3MTHOrO CTOKA) ABMAKTCA B 3HaYWTEN-
HON Mepe YCROBHbIMU W 3aBbILUEHHbLIMMU, MOCKONbKY 3A6Ch OQHA M Ta e BOAa
MOXeT (DUryprpoBsaTb 0AHOBPEMEHHO B HECKO/IbKUX COCEAHUX pecnybnnKax.

BopoobecneyeHHOCTs OAHOMO XUTENA Hawen CTPpaHbl Ha yposenb 1980 r,
coctagnana 16,7 Teic. M>/roa, HanBonswan (8 PCHOCP) — 29,2 Teic. m>/roa,
Haumenban (B Monnasckoin CCP u Typkmenckon CCP} — cooTBeTCTBEHHO
0,33 u 0,40 teic. M’ /roa. B ManoBoaHbie rogbl BOGOOBECTIEHEHHOCTL YMEHbL-
waerca B 1,5—2,0 paza. OtmeTuM, UTO NprBeaeHHbie B Tabn. b 3HauyeHuna 8o
AO0OECNEYEHHOCTH OTHECEHb! K ECTECTBEHHbIM BOAHLIM PecypPcam. B 1oxHbIX
paoHax cTpaHb! peanbHas BOAOOBECMEeUEeHHOCTb XKUTenel NagaeT oT rofa K
roay BBUOY YMEHbILEHUR CTOKA 33 CHET XO3AWCTBEHHOW AEATENLHOCTU U UH-
TEHCWMBHOrO NPUPOCTA HacenexuA.



Fnasa 4

BNUAHUE XO3ANCTBEHHON AEATENBHOCTH
HA BOAHbIE PECYPCbI CCCP

W NPOEBJIEMA YPOBHEW KACNUNCKOIro

1 APANIbCKOIO MOPEWA

4.1. Namenenne ctoka pek CCCP
NOA BANAHNEM XO3AWCTBEHHOWU AEATENLHOCTH

MNpueenerHsble B rnaBe 3 3HaYeHWA BOJHbIX PECYPCOB, Ux KoneGaHuA BO
BPEMEHY U MO TEPPUTOPMA 338 MHOrONeTHUA Nepuoa OTPaxatoT eCTecTBeHHble
COOTHOLUEHMA MEXAY TENNOM W BRAaron B TeX UAW UHbIX PAAOHAX W PeYHbIX
BacceitHax. T COOTHOWIEHWA MOryT HE TONLKO CYLIECTBEHHO KonebaTbeA OT
roaa K roay, Hepeako oBycnosnmuBaA BO3HWKHOBEHUE 33CyX B YMEPEHHbIX
LUMPOTax vnv NOBbLILEHHYIO YBAXXHEHHOCTb B 0XKHbIX PalOHax, HO U UCTbIThI-
B8aTb HaMpaBneHHble “3mMeHeHuA, 0byCnoBfieHHbie XO3AWCTBEHHOW AeATeflb-
HOCTBLIO YenoBeKa.

AHTpONOreHHsble HaKTOPLI Hayanu 0KasbiBaTe 3aMETHOE BNUAHWE Ha BOA-
Hble pecypcbi KpynHeix pek CCCP rae1o ¢ 50-x ronos Tekyuero cronetua.
PaznuuHbie acnexkTsr Npobnems! BAMAHUA XO3RWCTBEHHOW AEATENbHOCTU Ha
PEeYHON CTOK B Haleh cTpaHe v 3a PyOeXxXOM C faBHMX MNop NpUBnexanu BHU-
mMaHue uccnegosaTtenen. Ewe B koHue XIX B. A. U. BoeitkoB BbicKa3sbiBasn
NpEeAnonoXeHWe, 4To CTOK KpyRHbix pek (B vacTHocTu, p. Bonrun) npetepne-
BaeT 3aMeTHble M3MeHeHuA B pe3ynbTare Bbipybky necos 8 BacceiHe.

Bonee nonyBexa TOMy HaszaA KpynHeWwuiA yueHbi-ruaponor B. I, Mayw-
KOB, Ha MHOTME roAb! ONPeAenBLIUA OCHOBHbIE HANPaBNeHUA Pa3BUTUA M-
PONOIUYECKON HAYKU, OAHON U3 BarkHEWWMX 33034 FUAPONOr A CHATAN n3yve-
HUe BNVAHWUA XO3AVWCTBEHHOW AEATENbHOCTM YenoBeKa Ha BOAHbIe PECYPCbl U
BOAHLIM DanaHc. Mo mHeHwmo nywkosa, No mepe 3IKOHOMWUYECKOro U CO-
unaneHOro passutua obuwecTea v Npeobpa3oBaHMA OKPYKAKOUIEH CPREfb! Fua-
ponoruyeckan Hayka byaet Bce Honiee NpeBpaWEATLHCA B ,,fUARPONOMNI0 OT Ye-
nNoBEYECKOW AleATeNLHOCTN ',

Yxe 8 koHue 20-x — Havane 30-x roaos seayiume yueHbie [T, yantbiaan
BO3PacTalolly0 pONb rMAPCNIOr MM B COLUMANUCTUYECKOM CTROMTENLCTBE, CBO-
UMK TRyAamKu BHOCUNY BONbLIO BKAAA B HayuHoe oBoCHOBaHve pa3pabathbi-
B3EMbIX B Te rofbl NPOEKTOB KPYNHbIX BOAOXO3ANCTBEHHbLIX MEPONPUATHA.
Cpeau nocneaHux — rpaHAnosMbid npoexT bonswon Bonru, npeaycmartpu-
BaOUWMA CO3AaHWE KAcKafa rmraHTCKUX BOAOXPaHUAMLY, KOTOPLIE Hen3BexHOo
BONMXHbY BbINU MPUBECTU K KOPEHHOMY U3MEHEHWMIO FMAPONOF MMECKOr0 PeXU-
Ma PeKM, COKPaWEeHN0 CYMMapHOro NpuToka BoAst 8 Kacnuitckoe mope. B
KayecTBe OCHOBHbIX KOMMNEHCAUWOHHbLIX MERONPUATUA ANA BOCTMIONHEHWUA fe-
thmumra npuvoxa Boabl 8 Kacnwickoe mope y>xe B Te rofbl paccMaTpuBanuchb
nepebpoCK M yacTu CToka cesepHbix pek u p. JoHa B p. Bonry.
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B pabotax Mnywxosa /34, 35/ Geinv nocrasnexs! KOHKPETHbIE NepBoOYe-
peaHbie 3aaayu, pelweHne KoTopsiX HeobxoAumMo anA HayuHoro o6ocHoBaHWA
KpynHeiiluMx BOAOXO3ANCTBEHHLIX MEPONPUATHI B Bacceithax Kacnwiickoro
n Asosckoro Mopeit. bonbwoe 3HaveHMe umenyn Takke pPaboTbi M3BECTHBIX
yuerbix FTTU A. N. Cokonosckoro n H. M. KHunosuya no soaHomy GanaHcy
1 conesomy pexxMy A30BCKOro MOPA, B KOTOPLIX PACCMaTpUBanvcs Bonpo-
Cbl, CBA3aHHbIE C OUEHKOW U3MEHEHVA MMARONOIrMYECKNX U MUAPOXUMNYECKNX
XapaKTepUCTMK MOPA NPU NNaHUPYEMOM W3BbATUM YacTu CToKa p. [loH, a Tak-
e ynaamenTanbHele uccnegosanna b. . 3aiikosa n M. C. KyanHa no Boa-
HoMy 6anaHcy Kacnuickoro mMopa, ¥ OUeHKe ero BO3MOXHbIX aHTPOMNoreH-
HbIX U3MEHEeHWUN,

C 30-x roagos 8 NN 6binn HauaTbl MCCNEAOBaHUA BO3AENCTBUA Ha BOAHbLIN
PEXUM M BOAHbLIN BGanaHC CTPOMTENbCTBA M 3IKCNNyaTauuM BOAOXPaHWUMLL,
BLIPYBOK neca n NecoBOCCTAHOBIEHUA, arpoTexXHUYECKUX MEPONPUATHIA, OCY-
WwieHUA BONOT ¥ OPOLLIEHWA 3aCYWNUBbLIX 3eMerb.

Bonsluoe 3HaueHue ANA pewleHuA BOMPOCOB MUCNapeHuA ¢ BOAHOW NoBepX-
HOCTW 1 ApPYrux acneKToB rugponorum soaoemoB umenu pabotet C. U. Pyae
HKO no bacceitny p. Bonru, B. K. fassinosa n b. [1. 3aitkosa no nuayuenumo
rMAPONOrMYecKoro pexxmma o3. CesaH no martepuanam mssectHol CeBaHCKOM
akcneauummn (1926—1930 rr.). Mocne Benukoit OTeuecTBEHHON BOMHbLI 3TH
WUCCHEAOBRHUA Obinu NPOACIHKEHHL! W pasBuThl . B, Monuanosuim, E. M. Ce-
mok, A. M. Bpacnasckum, 3. A. BukynuHoi, [1. B. Kopeructossim, B. . AH-
ApeAaHoBbiM, A. A, CoKkonoBbiM, BbINOSIHUBLUMMUK OBLIMPHBLIE UCCTIEA0BaHUA
Peibunckoro, Becenosckoro, LIMMNAHCKOro 1 Apyrux BOAOXPaHUAMLL, @ TaK-
e ozep Uccbik-Kyne, flagoxxckoro, Yyackoro u ap.

B 1955—1957 rr. 6binv BbinonHeHbl uccneaosadma O. H. Bopcyka no
BNMAHMIO NPYAOB Ha cTok pek CCCP, He noTepABLUMe HAYYHOrO U NpaKTHUYec-
KOr o 3Ha4eHMA A0 HAcTOALLEr O BPEMEHU,

HecMOTPA Ha NpUHUMNMANLHO NPaBWNbHLIE NOAXOAbLI K UCCAEAOBaHUIO
BAMAHUA BOJOXPAHUNULL Ha FOAOBOI CTOK pPeK, UCMoMb30BaHHbIE Y KasaHHbl-
MK aBTOpamu, A0 NOCNEAHUX NeT B KONM4YECTBEHHOW oueHke atoro addexTa
Aade NPUMEHUTENbHO K TaKum BakHen UMM obbekTaM, Kak Bomxcko-Kamc-
Kuir 1 [1HeNpPOBCKUA KacKaabl BOAOXPaHUAULL, MMEIOTCA CYULeCTBEHHO pas3-
NWYHbIe TONKOBAaHUA U NPOEKTHble OPraHusauMM Npu COCTaBliEHWW BOAOXO-
3ACTBEHHbIX 6anaHCcoB 4acTo WCNONL3YIOT HeRoCcTaTouHo 060cHOBaHHbIE
AaHHbie /85/.

UccnenoBaHuAMY BIMAHKA neca M necoTeXHM4ecKnx paboT Ha CTOK pek,
HaunHaa ¢ 30-x ropos., 3aHumanuce 6. B. Nonakos u . C. Kysun, a B nocne-
aywume roast O.11. Cokonosekuid, B, B. PaxmaHos, A. N, boukos, 1. ®. Ua-
30H, A. A, Monuaros, C. ®. degopos u ap. B 40-x roaax M. C. Kysun y6ean-
TenbHO NoKasan, yro mHenne A. W, BoelikoBa 0 CyuIECTBEHHOM M3MEHEHUK
cToka p. Bonrv us-3a BbipybKku necos He noaTesepannocs. Y10 Kacaerca yve-
Ta BO3MOMHbIX U3MEHEHWIA DEYHOrO CTOKa M BOAHOro Banaxca npu Bbipy6-
Kax n nocagkax neca NnpMMeHUTENbHO K PasnuMuHbiM BacceitHam N NPUPOAHbLIM
30Ham, 10, HECMOTPA Ha OBWUPHYIO NUTepaTypy NO 3ToHW Npobneme B Hallen
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cTpaMe v 3a pybexom /51, 71/, po HacToALEro BPEMeHU MHOTUE acrneKTbi
npo6nembl ABNAOTCA HEAOCTATOUYHO U3YHEHHbIMW.

Hauano AMCKYCCMM 110 BAVAHWIO arpoTexHWIeCKMX MEPONPUATUN Ha rMaApo-
NOFUYECKUI PeXMM M 0COBEHHO Ha rof0BOM CTOK PeK, NPOAOSKAIOLLEHCA A0
HacTonLlero BpeMeHy, nonoxun 6. B. Monakos, kotopsiit B 1939 r. Bbicka-
3an npeanonoXeHue o Tom /66/, 4To Noa BNUAHUEM arponecoTexHUYeCKmx
MepOnpUATUIA 8 CTEMHbIX W NECOCTENHbIX PaltoHax CTpaHbl, 0c0BEHHO B CBA3M
C KONNEeKTUBU3aUMed ¥ BHeLPeHUEeM MALUMHHOW NaxoTbi, BOSMOXHO YMEHb-
weHWe rogoBOro CTOKa KpynHbIX pek. B yactHocTu, no MonAakoBy, rny6okoe
manosoase, oxsaTuswee 8 30-e roas mHorue pexw wra ETC, B 3HaunTensHon
Mepe 0GBLACHRETCA 3TUMmu takTopamu. OaHako 8 40-e roas ydeHoeivn TTW
(M. C. Kyanu, 5. [O. 3aikos) 6bina nokasaHa HECOCTOATENLHOCTb 3TUX
BbIBOAOB.

B nocneBoeHHble FOALI B CBA3M C UHTEHCUBUKAUMEA CENbCKOr O XO3ANCTBA
W, B 4aCTHOCTW, MAcCOBbLIM pa3BUTUEM 3ABNEBON NaxoThbl ¥ CNOXHOMO KOM-
nneKkca APYrux arpoTexXHUMeCKUX MeporipuATUA uHTepec K 3Toil npobneme
ocofieHHO BO3POC, MOABUANCL HOBLIE 3KCNEPUMEHTanbHbIe AaHHble, HO AUC-
KYCCUA OT 3TOr0 He YMeHbLUMNACh.

ToukW 3peHWA 3HAYUTENbHOTO BNWAHWUA arpoOTEXHUYECKWX MEPONPUATUNA
Ha CTOK KpyMHBIX pex npuaepxusanucs B. A. Anonnos, M. W, MsBoBuy 1 ero
nocneposatenn 13 U AH CCCP. Beayuwiue yueHsle-rupponoru {(npexae sce-
ro uz 'TW) rakwue, kaxk [. N. Coxonosekun, . C. Kysun, A. B. Oruesckui,
A. W. Yebortapes, C. U. Xapuenko, A. . boukos, I". P. DHycos, A. M. bynas-
ko, B. B. PaxmanoB, HaobopoT, y6eanTensHO AOKAa3biBanM, YTo passuTue ar-
pofecoMenMopaumit n NOBbiLEHWE YPOXXAUHOCTU O4EHb HE3HAYMTeNbHO CKa3bl-
BaETCA Ha PEYHOM CTOKeE cpefHunx M BonblunX PeK U HUKaK He MOXKeT fipuBec-
TM K 3a8METHOMY WUCTOWEHWUI0 BOAHbLIX PECYPCOB Ha 60MblLUUX TEPPUTOPUAX.

BoinonHerHble B riocnefHue rofbl 0606WeHNA 3KCnepuMeHTanbHbIX AaH-
HbiX BoAHobanaHcoBbiX craHuuit {B. E. Bogorpeukuit, H. U. KopoHkeBuy u
AP.) cnocobBCTBOBAnNY 3HaYMTENIbHOMY COHMMMKEHMIO TOMEK 3PeHWA U hopMupo-
BaHUIO AOCTATOYHO OBGOCHOBAHHbLIX U MOMHLIX NPEACTABAEHWUIA HAa U3MEHEHUA
MPOLECCOB CTOKA MOA BAUAHWEM arpOTEXHUYECKUX MEpONpuUATHIA, XOTA OT-
AenbHble acnexTbi Npobnembl euwle AaneKn OT OKOHYATeNbHOrO PEeLIEHUA.

MHoroneTHAA AMCKYCCUA O FUAPONOrMYECKONA pOsM BONIOT M O BO3MOX--
HbIX U3MEHEHUAX BOAHOIO PEXMMa U XapaKTEePUCTUK PEUHOro CToKa B CBA3KU
¢ nx ocyweHuem sosHukna 6osee 100 net Hasag ¢ HauaOM MaCCOBLIX OCY-
wuTenbHbix pabot B [lonecbe, NpeAnpUHATLIX W3BECTHOW 3aKcneauuuven
U. N. KunuHckoro. B Kakoi-To cTeneHn {BO BCAKOM Criyyae NPUMEHNTENbHO
K OTAE/bHbLIM 3fIEMEHTaM PeMHOro CTOKa) 3Ta AMCKYCCUA APOAONXKAETCA N0
HacToAlero spemern. bonbwoe BHUMaHUe M3yueHUo Npobnemst yaenanm ns-
BecTHbIN nousoseg B. B. [lokyvaes v E. B. Onnokos; kanutansHble uccneno-
BAaHWA ruApPonorun BOROT U UX BAWAHUA HA CTOK peK Bbim BbINONHEHbI 8
30-e rogel 8 'MW A. [l. Ay6axom, KOTOPsIA B8 OTHOWEHNM BAMAHUA OCY LLie-
HUA Ha PEYHOW CTOK NpUAePKUBaNCA B3rNAZOB, BeCbMa BNM3KUX COBREMEH-
HbIM. B nocnesoeHHbie roasl 6onbuIon BKNaa 8 peuweHune Npobnembl BHeCHU
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nccneposarva B. B. Pomanosa, K. E. MeaHosa, B. ¢, llebeko, A. I'. Bynasko,
K. A. Knioesoli, KOTOpPbIe 3aN0XXUNU HaAeXHbie OCHOBLI 4NA pa3paboTku me-
T0A0B ¥ BbinonHeHHbIX [TU B nocneaHve roanl KONMYECTBEHHBIX OUEHOK MO
BAMAHWIO OCYWEHWA B60NOT 1 33860M0YEHHBIX 3eMeflb Ha FOAOBOM CTOK pek M
APYTUe XapaKTEPUCTUKU TUAPOSOr MYECKOro PeXxxuma.

O Ba)KHOCTH M3YYEHWA BNUAHUA OPOLIEHVA Ha FMMAPOSIOTUYECK A PEXUM U
OKPYXKalolly0 CpeAy HEOJHOKPAaTHO eile B Hauane XX B. yKasbiBan
B. I'. NywkoB., AeATENbHOCTE KOTOPOro Kak yueHoro u npaKrTuKa Hauyanack
C U3YYEHUA TNAPOJIONMYECKOro PeXXNUMa PEK, UHTEHCUMBHO MCMNONb3yeMbiX Ha
opouwenne B TypkecTaHe. B 1932 r. oH nucan /35/: ,,MpoekTvpya opouleHue,
Mbl NOMKHb! NPEABUAETH T NOCNEACTBMA B 0bBnacTu KnvmaTta, Nous, ruapono-
rvun..., Kakue NoBse4eT 3a coboit NoRBMNeHMe Boabl. B 3To nmeHHo obnacTy...
C Llenesoit yCTAHOBKOW Ha NPOTHO3bl M NEXWT celduac Hala OCHOBHaA TPyAR-
HOCTh''. OiHaKO OCHOBHbIE UCCNIER0BAHWA NO BIMAHWIO OPOLEHWA Ha CTOK Ha-
YanUcCh B Halleh CTpaHe B IMOCNEBOEHHbIE FOAbI U HYXKHO CKasaTh, 4To eue 10—
15 neT Hasag B8 BONPOCaxX BNMAHWUA OPOLLUEHWA HA CTOK KPYMHbLIX PeK cpeau
YUYEHbIX-rMAPONOT OB N MENUMOPATOROB He BbIN0 eANHOrO MHEHUA.

Auckyccua no atomy Bonpocy 6bina Havata B 1955 r. [1. B. lyHuHbim-Ba-
PKOBCKUM, KOTOPBIA BbICKa3an NpeanonoXeHue, YTo pazsuTne OPOLLEHUA He
06A3aTentHO COMPOBOXKAAETCA YMEHLLUEHWEM PEYHOro CTeKa. ITU npeanono-
YEHUA HECKONbKO f03AHee Hawnu noaaepxky B paborax B. U. Kysneuosa n
I. P. iOHycoea. B 1o e Bpema mHoruve uccneposatenn {H. H. Arxapckas,
. A. Wumenbmuu, C. U, Xapuenko, T. M. Fensbyx u gp.), nayvas anHamu-
Ky sogonotpebneHnA, 6e3Bo3BpaTHLIX NOTEPL BOALI U BO3BPATHbIX BOA Ha
OpOLWaeMbIX 3eMNAX, BCErga NpUXoaunu K BbIBOAY, YTO Pa3BUTUE OPOLLEHUA
AOMKHO Hen3bexHO yMeHbLUaTh CYMMAPHLIM CTOK pek. BuinonHexHbie 8 70-e
roaes 8 N n B paae Apyrux opraHusauunit KOMRAEKCHbIE IKCAEPUMEHTab-

Hble UCCNeaoBaHVMA BOJAHOrO, TeNnOBOFO U COMeBoro BGanaHcos opoujaemsix
3eMenb B pa3nndHbiX panoHax TRAAUUMOHHOIO N NepcneKTUBHOINrO opouweHus,

a TaK)Ke aHanu3 MHOroneTHUX KonebaHwii XapakTepUCTUK PEYHOro CToKa w
MeTeoponoruieckux hakTopoB B CBA3WN C PasBUTMEM OQOLUGEMOro 3emnene
A B GacceiHax MPaKTUHECKW BCEX KPYNHLIX peK CCCP,' rAe opolueHue AB-
NAETCA OCHOBHbLIM (haKTOPOM XO3RANCTBEHHOW AEATenbHOCTM, NO3BOAMMM KO-
CTUrHYTb 3HAYMTENLHOrO fporpecca B 06nNacTu rMaponorum opotiaeMsixX 3e-
MenbL, B 4aCTHOCTU, pa3paboTaTe METOALI OLUEHKW BAUAHWA OPOLLEHUA Ha pey-
HOW CTOK.

AHanu3avpyR MTOrM UCCNEROBAHMI BAVAHWA XO3AWCTBEHHOW NERTENLHOCTY
Ha peyron cTok 3a nepmoa ¢ 20-x ao 70-x ronos, MOXHO cAenartb crneaytoume
OCHOBHbIE BbIBOAbI,

CaenaH 3HaunTensHbIM BKNaA, B8 U3y4eHNE NPOLECCOB BAUAHWA BOAOXPaHM-
nvW 1 Npyaos, arpPoTeXHUYECKKWX MEPOTPUATUIA, neca n ero Bbipy6ok, 6onot
M MX OCYLUEHWA Ha rOAOBOM CTOK U MMAPOJIOrUUECK A PEXXUM peK; npoBeae
Hbl KPYNHbLIE UCCNEAOBAHMA NO OLEHKE YU PACYeTy OTAENbHbIX 3N1IEMEHTOB BO[-
HOrQ 6anaHca, BK/O4aA BOAHO-CONEBON GanNaHC OpOLWAEMbIX 3eMenb; Opra-
HU30BaHbI NOCTOAHHO AecTBYOWMe BOAHO6GANAHCOBbLIe CTAHUMW ¥ NpoBefe
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Hbl 3KCMEeANUMOHHbIe PaboThl B Pa3NNuHbLIX PalioHax CTPaHbl, KOTOPbie HaKo-
nNUAY UEHHenLWwMe IKCNepuMeHTanbHble AaHHbie, HeoBXOANMbIE ANA U3YYEHUA
BAVAHUA PA3NMYHBIX BUAOB XO3ANWCTBEHHON AEATENbHOCTH Ha BOAHbLIA peXam
v pa3paboTKn MeTOA0B UX OUEHKU U NPOrHO3a.

Hapray c ucnonb3oBaxwuem mMatepranos 3IKCMNepUMeEHTanbHbIX UcCnepoBa-
HUN WIMPOKOE NPUMeHeHne HaWiu AaHHble CeTeBbIX MMAPoNorniecknx Habnio-
LeHuin Ha onopHoi cetn Mockomruapometra CCCP 3a mHoronetHuin nepuoga,
KOTOpPbie B UHTErpanbHOM Bufie OTPaXaloT BIMAHUE Ha PEXUM CTOKa KNUMa-
TUYECKUX YCNOBUIN, eCTeCTBEHHbIX husnKo-reorpaduyeckux hakTopos 1 pas-
BWTUA XO3AINCTBEHHON AEATEeNLHOCTH Ha Boaocbopax.

HecMOTRA Ha ROCTUrHYThLIE yCMexu, clefyeT KOHCTaTUPOBaTh, YTO K Hava-
ny 70-x ropos n3yueHHOCTb NPOGNEMbI BIMAHUA XO3ANCTBEHHOW eATEeNbHOC-
TH Ha pPeyHOW CTOK 6bina ABHO HEAOCTAaTOMHOW ANA HBAEXKHbLIX OUEHOK, a Tem
6onee NPOrHO30B M3MEHEHUIN MMAPONOrMYECKOro pexxuma anA baccenHoB, Ha-
XOAAWMXCA B pasnuuHbix ¢dmnauko-reorpadmyeckux ycnosuax. Beisogbl no
BAVMAHWIO BbIPYBOK neca, arpoTexHU4eCKUX MeponNpPUATAN, OCYLLEHMA U OpO-
WeHWA Ha CTOK OCTaBanuch NpPOTWBOREYUBLIMA, AUCKYCCMOHHLIMU U HE MOr-
M 6biTe UCMONBL30BaHBI B NPAKTUYECKNUX LenAX. [laxe B OTHOLWEHWM KOnuYec-
TBEHHOW OUEHKU BANMAHWA BOAOXPaHUNULL HA FOAOBOW CTOK NPUMEHUTENbHO
K TaKWM XOPOLWO U3yueHHbLIM pexam, kak Bonra v AHenp, BbIBOAbI pa3nuya-
ncs, B Heckonbko pas. K tomy BpemMeHu He 6bino BeipaboTaHo eAnHbIX METO-
AVYECKUX NOAXOAO0B K y4eTy W NPOFrHO3y BAUAHWA AEATEenbHOCTU YenoBeKa
Ha CTOK peK, HaxOAALMXCA B PasNuuHbIX HUsnkKo-reor padvueckKux ycnosu-
AX, W, YTO camMoe rnaBHOe, He HbINO BLINOMHEHO OLEHOK MNPOUCLLEALLINX W
OXWAAEMbBIX B NEPCNeKTHBE aHTPOMNOMeHHbIX U3MeHEeHUIH CTOKA OCHOBHbIX peK
CTpaHbl W 6acCeiHOB BHYTPEHHUX MOPeit, KOTOPbIE NO3BONWUK Gbl NOAOUTY K
OlleHKe AUHAMUKU BOAHbIX PECYPCOB CTPaMbl B uenom. MMeHHO 3T AaHHbIE
notpebosanuce B 70-e rogbl, Koraa cranu paspabarbiBaThCA AONFOCPOUHbIE
nepcneKTNBHbLIE NNAaHLI PA3BUTUA HAPORHOrO XO3AUCTBA, B TOM YUCne OTpac-
new, TpebyoLLMX OrpOMHOro KonuyecTsa BoAbl (rnasHbim o6pasom aAnA opo-
weHuA) . Co Bceln ocTpoTon Gbiny Noctasnenbl NpoGnemMs! TEPPUTOPUANBLHOr O
nepepacnpeaenedna BOAHbLIX PecypcoB, Havanuch paboTtbl Hag [eHepansHow
CXeMOW KOMMEKCHOFO MCNONMb30BaHMA U OXPaHbl BOAHLIX PECYRPCOB CTPaHby
Ao 1990 1 2000 rr.

Fvaponoruveckan Hayka B Te roAs! He BbIna FOTOBa OTBETUTL Ha BCE MHO~
FOYMCRENHBIE BONPOCh], BOZHUKAOLWME Npu 3TUX paspaboTkax. YueHsle Beny
XapKue crnopbl, Kak BRWrReT arpoTexHuka U 3A6nesam naxoTa Ha rogosBow
CTOK, KaKoBbl MOCNEACTBWA OCYLIEHUA Ha TUAPONOFMYECKUA PeXxuMm, BeayT
N OHU K CHWXEeHUo vnn yBenuueHun cToka, 6YAET nn yMeHbluaThCA HOPMA
CTOKa B CBA3W cC pa3snTtnem opowennAa B CpeaHeit A3nmmu unAM OCTaHETCA Hes
M3MEHHOR 1 T. 4. Mexay tem npakTuka TpeboBana OAHO3HAYHBLIX KONMYECT-
BEHHbIX OTBETOB He TONbKO B OTHOWEHUN TOTr0, KaK U3MEHUNCA CTOK Haumx
rNaBHbIX PeK, HO U Kakum oH GyaeT B NepcneKTUBE NPU OCY LWECTBREHUN Ha-
Me4aemMbIX AONTOCPOMHbIX N1aHOB Pa3BUTUA HAPOAHOTO XO3AWCTBA CTPaHbl.

BBuay oTCyTCTBUA HaaeKHbIX HayuHO 0GOCHOBaHHbLIX BbIBOAOB NO oueHkd

46

doxo



VU3MEHEHUIA PEYHOro CTOKa Noj BAMAHWEM X03AWCTBEHHOW AEATESILHOCTKU Nna-
HUPOBaHME BOAOXO3AWCTBEHHbIX MEPONPUATUIA CTano 6a3vpoBaThCA TONLKO
Ha A3HHbIX BOAOXO3AWCTBEHHbIX 6anaHcoB peuyHbix GacceMHOB U 3IKOHOMUY eC-
KX paioHoB. B aTvix BanaHcax eCTeCTBEHHbIE PECYPChI PEYHOr O CTOKA pasnu-
YHOW obecrieyeHHOCTH CPaBHUBANMUCL C BOAO3abopamu n 6e3803BRATHLIMU MO-
TePAMU BOAbI Ha XO3AKCTBEHHbIE HYXXAbI, KOTOPbIE MO CYLLECTBY M3-33 BECH-
Ma OpPUeH TUPOBOUYHBLIX AaHHBLIX NO BoAONOTPeGNeHUo 1 NPaK TUYECK U NONIHOMO
OTCYTCTBMA TAaKOBbIX NO BOAOOTBEAEHWIO fipeacTaBnAnM coboit nuwb Tpebo-
BaHWA, 33aABKYW NotpebGuTenen Ha BOAY W AANEKO He BCErAa XapaKTepusoBanu
thakTHuecKOe aMeHeHMe CTOKA PeKu NOA BAVAHWEM XO3AUCTBEHHOW AeATeNb-
HocTu B 6acceinHe /85/.

IWupokuii KoMmnnekc NCCnefoBaHUt MO BAMAHUIO XO3AWCTBEHHOM AeATeNb-
HOCTM Ha PeyHoit CTOK, HaunHaA ¢ 70-x roaoB., 6bin pasBepHYT NOA PYKOBOAC-
TBOM aBTopa B8 [T 1 BO MHOrnx apyrux opraHu3auMAX B CBA3KU C NOCTaHOB:
KOW 3ToW Npo6nembl B rJiaHe saxHerwmx pabot MocyaapcteeHHoro KomuTte-
Ta CCCP no Hayke u TexHuke, ViccneaoBaHnA BenMCb NPUMEHNTENBHO K OCHO-
BHbIM peyHbiMm GacceitHam CCCP v kacanuch B nepsyio ouepeab roAoBoro cTo-
Ka Kak OCHOBHOW XapakKTepucTuKu, onpenenawoueir obbem v geduunT BOa-
HbiX PECYPCOB B TE€X UNWU MHbIX palloHax.

OcHOBHbLIMUW 3a4a4aMK UCCNEAOBaHUIA ABNAIOTCA:

— paspaboTka obWUX METOANYECKUX NOAXOAOB K OueHKe NPOUCLIEALUINX
M NPOrHO3Yy OXWA2eMbIX B MEPCrieKTUBE U3MEHEeHUNH rofoBoro croxka 6omns-
WnX pek;

— pa3paboTKa KOHKPETHbIX METOAOB OUEHKW BAKAHWA BCEro KOMMAEKCca
U OTAENbHLIX BUAOB XO3AWCTBEHHOW AEATENbHOCTU HA CTOK B PasnnyHbIX hu-
3UKO-reor padMyecKnX yCnoBuaXx;

— KONWYECTBEHHAA OUeHKa AWHAMUKW NPOUCLLEAWNX M3MEHEHWIA CTOoKa
rnaeBHbIX PeK, NPUTOKA BO BHYTPEHHWE MOPA ¥ CYMMapHOro PeYyHoro cToka
CTPaHbl B UENOM NOA BNMAHWEM BCErOo KOMMEKCa U OTAENbHLIX BMAOB XO-
3AUCTBEHHOW AeATENLHOCTH;

— NPOrHO3 aHTPONOreHHbIX U3MEHEHUIA CTOKA PeK Ha NepcrneKTMBY 8 COOT-
BETCTBUN C UMEIOLLUMMWCA A0NTOCPOYHBIMY MNAHAMKU PAa3BUTUA HAPOAHOMO XO-
3AUCTBA W ANA PA3NUYHBIX KNUMATUYECKUX YCNOBUNA.

Yxe kK 1976 r. Gbin caenaH 3HauMTenbHbIN LWar K pelleHuio YKa3aHHbIX 3a-
aav. B xone viccnepoBaHuin Gbiny pa3paboTaHbl eanHble NPUHLMMLI KOMITEKC
HOW OUEHKMN BAMAHWMA XO3AWCTBEHHOW AEATENbHOCTY Ha CTOK KPYNHbIX pek
CCCP, B ocHOBY KOTOPbIX 6bIMI0 NONOXEHO, BO-NEPBhIX, LUMPOKOE UCNONL3O-
BaHWEe marepuanosB MHoroneTHux HabnoaeHwin Ha onopHow cetn IocKkomrua-
pomera CCCP no ctoky pek, ocaakam, TemnepaType Bo3ayxa v ApyruMm ecre
CTBEHHbIM MeTeopONnoruueckum daxktopam, onpesenatowmmM Konebanmua cTo-
KOBbIX XapaKTepUCTUK; BO-BTOPbLIX, AaHHbIE NO AMHAMUKE PA3BUTHA Pa3nuY-
HbIX BUAOCB XO3AWCTBEHHOW AEATENbHOCTW B BacceinHax peK; B-TNeTbUX, MarTe-
PUansl akcnepMeHTanbHbiX BORHOGANAHCOBLIX CTaHUMIA K IKCNEAULIWA.

Ana peanusaumm yKasaHHbIX NPMHUMAOB GbiNM pa3paboTaHbl METOAUMEC
Kve npuemsl KONNYECTBEHHOW OLEHKWU U3MEHEH WA CTOKA NOA BNMAHUEM KOM-
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nnexca HhakToOPOs XO3AKCTBEHHON AEATENBHOCTU ANA PeK, PACNONOKEHHBLIX
£ Da3NUuHBIX PU3NKO-Teor pathuecKX YCNoBuax:

-~ ANA FOPHBIX peK, B BacceitHax KOTOPbIX OTYETNMBO BLIAENAIOTCA 30HbI
$HOpPMUPORAHUA 1 MCNONB30BaHNA cToka /79, 85/;

— ANA GOMbIUMX PABHUHHBLIX PEYHLIX cucTem Tvuna Bonru v [Henpa, baccent-
Hbl KOTOPBIX PAacMoONOKeHbl B HECKONbKUX NpMpoaHeix 3oHax /80, 85/;

— ANA CPeAHMX PeK, CTOK KOTOPbiX hopMUupyeTca B NPeAenax oAHOW npu-
POAHOM 30HbI /85/,

OpHoBpemeHHO pa3paBoTaHbl U YCOBEPLIEHCTBOBaHblI BOAHODBaNaHCOBbie
METOAb! OLEHKW BMMAHWUA Ha CTOK OTAEfbHbIX BUAOB XO3ANCTBEHHON feRn-
TEeALHOCTH, NpeAHa3HauYeHHble B OCHOBHOM ANA CpeaHuX v Bonblumx PeK.

Cpefu HVUX OTMETAM Crefyiouime:

1. MeToanKa oUEHKN BIVAHUA CYLIECTBYIOWMX, CTROALMXCA U NPOEKTU-
PYEMbIX BOAOXPaHUANULL HAa CTOK PeK, KOTOPaR YYuTbiBaeT NoTepu BOAbl HA
AONONHUTENLHOE MWCTIAPeHWe C BOAHOW NOBERXHOCTU M C 30H NOATONNEHWA,
VMeHbLUEHUA WUCMAapeHUA B Pe3ynbTaTe CHKEeHMA 3aTOMNAeMOoCTU MNOWMbI B
HUKHUX Bbedhax, 3aTpaTbl Ha aKKYMYNALKIO BOAb! B Yalle BOAOXPAHMANLA,
NoTroMHEHNE MOR3EeMHbIX BOA 3@ CHET NOCTYMAEHWA 4acTh PEeYHOro CToKa B
fepera u AHC sBogoxpaHunuwa (83/. Mpeanaraeman MeToANKE, B NONHON Me-
pe MCMOoNb3yioLaa uMelowMecA AaHHble No BogHoMy 6BanaHcy BOAOXPaHM-
nuiL, 3HaYUTEeNbHO YTOYHAET NPUMEHABLLWECA A0 NOCNegHero BpeMeHu B npa-
KT#Ke NMPOEKTUPOBaHUA Cyrybo OpPMEHTMPOBOMHLIE CXeMbl pacueTa NOTEPb
80/bl Ha MCNapeHWe € BOAOXpaHunMul.

2. MetoaAvKa OLEHKM BiIMAHWA ar POTEXHUYECKMX MEPONPUATAA Ha CTOK
nek /B68/, ocHoBaHHHaA Ha 0Bo6ilueHnM MaTepuanos BOAHOBGANAHCOBbIX CTaH-
UMA U YUNTHIBAIOWAA Pa3nudidble YCAOBUA NOACTANSIOWLEN NOBERXHOCTY, Me-
XaHWUECKUIA COCTAB NOYBOrPYHTOB, YKNOHb! CKNOHOS, YROBHUW 3aNeraHus rpy-
HTOBbIX BOA Y BOAHOCTb FOA3, @ Tak>ke XapakTep o6paboTku nous. Paccuntax-
HOE NO 3TON METOANKE YMEHbLIEHNE CTOKA PEK Noj BAVAHUEM ar POTEXHWIec-
KWX MEPORPUATAM OKasanoch B OOLLEM He3HaunTesbHbIM, HO CYLUECTBEHHO
[183NMYHBIM ANA Pas3HbIX NPUPOAHBIX YCNOBUIA U BoaocBopos /26/.

3. Criocobb! OUEHKM BAMAHWA OPOLLEHWA Ha CTOK PeK, OCHOBAHHbIE, C Of-
HOW CTOPOHBI, HA UCMONL3OBAHUN MaTEPUAaNOR NONEBBIX IKCMEPUMEHTAMbHLIX
uccneposanmii TTY Ha opowaeMbIx 3eMAAX B pasnuuHbIX PaloHax CTRaHb!
/76/, a ¢ Apyroi, Ha AGHHBIX MHOrONETHUX HABMOAEHNIA 338 CTOKOM PeK C UH-
TeHCUBHLIM PA3BMTUEM OpPOLLIEHUA B BacceitHax /79, 85/.

4. CxemMa OUEHKM BNMAHWA OCYLUEHUA Ha CTOK BOMbLUMX PEK, YHWTbIBaK~
1Has ynyuuwieHue yCnoBuit APeHUPOBAHUA W cpaboTKM MNOA3EMHBIX BOA NpU
npoBefeHMN OCYUIMTENbHLIX MENMOPAUMn, @ TaK)Ke U3MeHeHWe CYMMapHOro
vicnapeHna B HaccemHe B8 Pe3yNLTaTe OCYLIEHWA U OCBOEHUA OCYLUEHHbIX 3e-
MESb 104 CeNbCKOX03ANCTBEHHOE NPOU3BOACTBO /62/. B nepsble roasl nocne
OCYUIeHMA nepBbit hakTop CrnocofcTBYeT BpeMeHHOMY NOBbLILIEHUIO CTOKa,
BTOPOW, KakK NpPaBUno, CHWKAET CTOK 33 CYET HEKOTOPOTO YBENUMEHUA Uena-
PeHNA C OCYLUEHHbIX M OCBOEHHBIX 3eMefNb NP Co34aHUM ONTUMASIbHBIX YCRO-
3MUIA ANA PA3BUTUA CENbCKOXO3ANCTBEHHBIX KYNbTYP.
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5. Cxema oueHKK BRUAHWMA NPOMBIWAECHHO-KOMMYHaNbLHOT O U CENbCKOX0-
3IANCTBEHHOMO BOAOCHAGKEeHUA Ha rOl0BON CTOK KpyfHbixX pek, autdepeHun-
POBAHHAA MO NPUPOAHBLIM 30HAM U YYUTLIBAIOWAEA AaHHLIE COBPEMEHHOTO yYe-
Ta soaonoTpebneHna 1 BOACOTBEALHUA B Pa3NMYHBLIX OTPACNAX NPOMbILINEH-
HOCTH M TeHABHUUU NX Pa3BuThA,

6. MeToIMKA OUEH KW U3MEHEHUR INEMEHTOB BOAHOro HanaHca (ucnapexma
M CTOKa) 33neceHHbIX Y4aCTKOB U PeYHbIX BOAOC60pOB ANA Pa3nUYHbLIX TUNOB
necos, Bo3pacTa U knacca HboHuTeTa. Ha ee ocHoBe paspaboTaHa cxema pacue-
T3 U3MEHEHUA PEYHOrO CTOKA 3aneceHHbiX BOAOCBOPOB NoA BAVAHUEM BbipyY-
60K neca, eCTECTBEHHOr0 U MCKYCCTBEHHOro necosoccTaHoBneHua /51/. Bol-
nonHeHHbie WUCCMeAOBaHWA, B YaCTHOCTW, NOKas3anu, 4TO MMeKLlMe MecTo B
FUAPDNIOrMYECKON NUMTepaTyRe PasHopeunBbie TONKOBaHUA ¥ BbIBOAbI O BAIUA-
HUM 1eca U ero BbIPYBOK Ha CTOK PeK BO MHOFOM 0OBACHATCA HEAOCTaTOu-
HbLIM yueToM Takux AaKTOPOS, KaK TUN neca, ero 8o3pact, 6oHUTeT, xapak-
Tep BbIPYBOK ¥ NECOBOCCTAHOBAEHMA. B 3aBUCUMOCTH OT BpemeHu, npolea-
werc nocne sbipybKu, ronoBON M CE30HHBIA CTOK MOXET U3MEeHATLCA B A0CTa-
TouHO BonpliMx npefenax v GbITb HONbLMM, NPAKTUYECKH PAaBHbLIM U CyLLecT-
BEHH) MEHbLUMM N0 OTHOLIEHU K CTOKY B eCTecTBeHHbiX yCnoBuax {(ao
BbipyOKHM} .

YUcnonb3oBaHue pa3paboTaHHbIX OBLUMX NPUHLMAOB U KOHKPETHbIX METo-
AV4eCKUX NPUEMOB MO3BOMUAO BMEPBLIE OUEHUTHL AMHIMUKY NPOUCLLeRLLINX
{c 1936 r.} 1 oxxnaaemMbiX B NEPCNeKTUBE A0 KOHL3 CTONETUA U3MEH eHu ro-
AOBOIO CTOKA ocHOBHbLIX pek CCCP noa BnvAHMEM BCEro KOMMNEKCa U OT-
AeNbHbIX BMAOB XO3AUCTBEHHOW AeATenbHOCTU. 3T1a paboTa MepsoHavansHo
Bbina BeinonHeHa B 1975 r. a4nA 0CHOBHbLIX peuHsIx sogoc6opor CCCP, 3Have-
HUA BO/MHbIX PECYPCOB KOTOPRKIX HpvBeAeHbt B Tabn. 4; pe3ynbTaThl OUEHOK ¥
nporxo3oB onyBnnKoBaxbl B paboTax asTopa /84, 85/,

[,nA peutibix 5ACCEMHOB, CTOK KOTOPbIX HanGoNee UHTeHCUBHO UCTIONb3YeT-
CA B X03AKCTBEHHOM OTHOLWEHMH, OCHOBHbIE Pe3YbTaThl NpUBEAeHb! HA puc, 6,
AHaNM3 NPMBEAEHHbLIX AaHHLIX NGKA3bIBAET, HTO Ha BCEX OCHOBHbIX PeYHbiX
6acceriHax CTpPaHbl FOROBOW CTOK B AOBOEHHBLIN NEPUOA NPAKTUYECKHU OCTa-
BajicA eCTecTBEHHbIM {yMmeHblueHune HUrge He npessiwano 3--7 %) ; 3ametHoe
yMeHbeLUeHWe cTOKa Havanock nocne 1955 r,, u k 1971-1975 rr. Ha Bcex pe
Kax toxHoro cknioHa CCCP (3a uckntoueHnem p. Bonry) rofoson CToK ymeHb-
wuncs Ha 17—-40 %, a ctox p. Coipaapey — Ha 60 % No OTHOWEHUIO K CTOKY
B yCThe B €CTeCTBeHHbIX ycnosBuax. Ha pekax cesepa Esponeitickoin uactu
CCCP, Cubupu 1 flanbHero BocToKa CKOMLKO-HUEY Qb 3HAUMTENLHLIX U3MEH e
HWA CTOKa He npousowno. Uamenenna ropoeoro croka e npepenax 2—3 %
umenu MecTo Ha pexax O6u, Exvcee, Amype u Bbiay 06ycnoBneHsbl rNaBHbIM
06pa30oM BpeMeHHbIMY 3aTpaTaMi BOAbl H3a 3aNONHEHWe KPYTMHbIX BOAOXPa-
HunnuL B Ux HaccenHax.,

MOMUMO KONUMUECTBEHHLIX OUSHOK AMHAMWUKW M3IMEHEeHUA CTOKa peK B
CBA3U C XO3AWCTBEHHCH AEATEeNBHOCTLIO, KOTORbIe camu no cebe umerot 6onk-
LIOE HayyHOE U MPaKTUYecKoe 3HaueHne ANA M3YUeHWUA BOAHbLIX Pecypcos
CTPaHb! U Pa3paBoTKU NEPCNe " TUBHLIX MEPONPUATHIA NO UX KOMNNEKCHOMY

49



0
2l Kypa
o I
5l -~ \\ -~ ~
aQ Se o
0
™ Awydapes
201 \\, -~
. -~
ol T
aQumye08
0 P
Coipdapen
5 =
i, N -
ol | F=z
aQ km20d
g
- Hav
2+ 3
. A\
——ce—— E (e
41 —_—X—— ‘\:‘::-w
ag i ] ] L 1 y
1935 1950 1960 970 1980 1990 2000

roder

Puc. 6. MameHeHur ronosoro croka pek CCCP noa BAKAHKEM XO3AACTBEHHOR
AAHBI ANR CPEAHMUX KNUMATHYECKUX YCNOBWIA (CTAUMOKAPHAA KNUMATWIeCcKan
1 — pacyeTsbl U NPOrHO3bl U3MEHBHWIA, BrINOAHeHHble B 1975 T, 2 — Toxe B8 1985 r.

WUCNoNbL30BaHUIO U OXpaHe, B xoAe uccneposaduin 8 ' U 6binu nonyveHsbl Ho-
Bble HayuHbie BBIBOAbI B OTHOLIEHUM TIPOLECCOB BO3AGUCTBUR venoBeKa Ha
TMAPONOrMYECKUIA LUK,

MepBbit BbIBOA KacaeTCR ocobeHHOCTeN AMHAMUKN CTOKA B CBA3W C pa3Bu-
TWeM OpOWeHWR. KaK noKaszanyu WUccnefoBaHWA, ANA Uenoro PAAA KPYNHbIX
peuHbixX 6acceiiHOB, PACNONOXEHHbIX B HXKHbLIX PaiOHaX CTPaHb1, B 30HE TPagK:
UMOHHOro pasuTua opowenna (Amyaapbs, Coipaapen, Kypa, Umm v ap.)
pocT 6e3803BPaTHLIX NOTEPb BOAbI Ha OPOLLAEMbIX 3eMNIAX A0 ONpeAeneHHO-
ro npepena MOXXeT KOMMEHCUPOBAaTLCA CHUXXEHWEM HeNpoAyKTUBHOrO Ucna-
peHuA B GacceitHe u Toraa Aaxke Npu 60NLWKUX AONONHUTENbHLIX NOTEPAX BO-
Abl HAa OPOLUEHUE He MPOUCXOANT YMeHblueHUA obLIeit BOAHOCTM PeKu B 3a-
MbiKaloweM CTBOpe. YKa3aHHble Npouecchi 0COBEHHO Har 1AZHO MOTyYT GbiTh
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AGATENLHOCTHU onoa km® 32 1936—2000 rr., NPOrHO3bI Ha MEPCNEKTNBY
CUTyauun)

nokasaHel Ha Npumepe GacceiiHoB CohipAapbu n AMyaapem, ANA KOTOPLIX Ha
puc. 7 no pesynbTaTam WCCNBAOBaHWHA, BbINONHEHHLIX B NOCNEAHME TOABI B,
ITW /28/, npueeneHa guHamUKa OCPEAHEHHBIX 3a JECATMUNETHWE Nepnoabl
3HaueHWt BOAHBLIX DPECYPCOB B 30HE hOpPMUPOBaHMA Ym, €CTECTBEHHBIX
Ugcr ¥ aHTRONOreHHbix Uy, NOTeps CTOKA B 30HE UCMONb30BaHWA, (hakTuyec!
KOro NpUTOKa K BepwmHam aenbT Q,,, a Takoke ypoBHA GeccTouHoro Apansc-
xoro mopA H Ap KK MHTErpankHOW XapaKTepUCTUKM MPOLECCos, npoucxo4
aawmx B ero Gacceitve. Ha aTom e pucyHKe noxazaHd pocT opoLuaemMbix nio-
wanen Fop B BacceitHe ApanbcKoro mMopa.

B cooTtBeTCTBMM C npuBeAeHHbIMK AaHHbiMu ¢ 1930 no 1960 r. nnowany
opowseHuA B Gacceitte ApanbCKOro MOPA yBeNWYMnack NPUMEPHO Ha
2 mnH. ra, exerofiibie 3aTRaTel BOAbI Ha XO3AWCTBEHHbIE HYXAbI (FNaBHbLIM
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o6pa3om Ha opolwenmne) sospocnu Ha 20 KM, HO OAHOBPEMEHHO C 3TUM B 30+
HEe WUCrioNb30BaHUA CTOKA TONbKO A0 BEPLWWHbI AenbT YMEHbWUNUCH eCTEeCT!
BeHHbIE rO4OBbIE NOTEPW Ha UcnapeHwe npumepHo Ha 15 km>, 4To BMmecTe cd
3HaUMTENbHLIM YMeHbLUEHMEM NOTepb B AenbTax yKasaHHbix pex /85/ nom
HOCTbIO KOMMEHCUpOBaNo AONONHUTENbHLIE 3aTpaTbl BOALI Ha OPOLUEHME,
MpuToK B MOpe He YMEHbLIWMACA v yPOBEHb MOCAEAHEero ocTaBanca cra-
OVnbHLIM,

Mocne 1960 r. HauancA 0cOBEeHHO UHTEHCUBHbIA NPUPOCT OPOWABMBIX NAO-
wane B Gecceiite, 0TBO/, 3HAYMTENLHOWN 4aCTh CTOKA peK 3a npeaens! baccei-
Ha, 4TO NPMBENO K PE3KOMY YBeNMYEHUIO aHTPONOTeHHbIX OTEPb BOAHBIX pe-
cypcos. B ycnosuax, Koraa KomneHcauMoHHble pecypebl 6acceiina okasamnch
NPaKTHYECKY UCYEPMaHHbIMKM, POCT NOTepk CTOKa OBYCNOBWUN NMPUMERHO Ta-
Koe e YMeHblUeHWe NpuToKa B ApanbCKOM MODe 1 YPOBEHb MOPA Havan uH-
TeHCUBHO Najath (puc. 7); yxe k 1980 r. naneHue ypoBHAa NpeBbicunc 7 M, a
K 1986 r. coctasuno okono 10 m.

Bonbwan ponbL HenpoAy KTUBHOT O UCNAPeHnA B AMHAMWKE aHTPCMOr eHHbIX
M3MeHeHMIt CTOKa B yCTbe obHapy»keHa B Bacceitne p. Kypbi /79, 86/, a Takxe
B TOW MW MHOW CTeneHyU MMeeT MecTO BO MHOrux Apyrux bacceiiHax vau mx
4acTAX, PAcMoNOXeHHLIX B aPUAHbIX 30HaX HALeh CTPaHbI U 3a pybexxom. Bol-
nonHeHHsn B nocneanve roast 8 U ananu3 pe3ynbTatoB MccneposaHuin
BIMAHUA OPOLLEHUA HA CTOK KXKHLIX PEK HE TONMbKO NO3BOMUA NPpUBAUKEHHO
OUEHUTL IKOMNEHCALNOHHbIE PECYPChl B UX DacceiiHax, HO U MoKasarn, 4To OHY
npe>kae BCero 3aBucAT oT obbema obwmnx NnoTeps, BOAHbLIX pPecypcos B Bacceli-
He, NPeACTaBNAOWMX COBOM Pa3HOCTL CYMMapHbIX BOAHbIX Pecypcos Baccei-
Ha 1 cpefHero roA0BOro CTOKa peKy B yCThbe. Y KazaHHOe NONOXeHne XOPOoLLO
MANIOCTPUPYETCA AaHHbIMKW, NPEACTaBNeHHbIMK B Tabn. 8 v Ha puc. 8 gna pAada

Tabnuya 8
XAPAKTEPUCTUKN PEYHOIO CTOKA U OB bEMA MAKCUMATbHbIX

KOMMEHCALUOHHbBIX PECYPCOB
B BACCEAHAX HEKOTOPbIX PEK CCCP

CTOK B yCTbe

Boatble pe- 28 YCNOBHO- CymmapHbie  Makc. Komnen-
Ne Haszsanune  cypcsl Bac- . MOTepu CTOK@ CcauuOHHbIe pe-
. o - ecTecTBeHHbIMk
6accetHa Bacceita ceiia, nepuoa, E?nor Cypeh! 3AE <oMA
km? /roa Km? /roR kM’ fron «m® fropn
1 Amypnapba 77 40,0 37 26
2 CobipAaapbA 37 15 22 10
3 Bonra 254 240 14 4
4 Kypa 28 18 10 4
5 Nnn 18 13 5 2
6 Tepex + 17,2 13,4 3.8 1,6
+ Cynak
7 Ypan 11,4 10,6 0,8 0,3
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KPYOHBIX PEK H0XKHOM 30HbI CTPaHbl. OTMETUM, 4To AaKe OpUeHTMPOBOMHEA
OUEHKA MaKCUMAanbHbIX KOMMEHCAUMOHHbIX pecypcos GaccerHa KpaiHe Bax-
Ha ANA NPOrHO3a M3MEeHeHW CTOKa B YCTbe B CBA3U C NNAHMPYEMbIM pasBu-
TMeM Xx03AlCTBEHHONW AeATenbHocTn B GacceviHe. OHa nNokasbiBaeT npeaenst
BO3MOXHOCTH yBenwueHnna GesBosBpaTHOro BoponoTpebnennna B Gaccenne
603 YMEHALLIGHUA CYMMAPHOFRO FOROBOFO CTOKA B YETHE:
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Puc. 7. [luHammka 3HaueHui BOAHbIX PECYPCOB B 30HE (hOPMUPOBaHUA Y,

1980

, CTOKa B 3a-

MbiKaowem cTeope Q,,, ecTecTBeHHbIX Uger W @HTPONOTEHHBIX Uaur nO‘lepb CTOKA ANA
p. AMyaapba — annbi (a) u p. CeipaapbA — Kasanuuck (6}, ypOBHe# Apanbckoro Mo

PA M CYMMapHbIX nnowaaedn B ero 6accedine (g)
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Puc. 8. 3aBncumocTs 06bema ,,KOMNEHCAUNOHHBIX pecypcoB’ AE, o, . OT CyMMapHBIX
noTeps cTOKa B 6acceitHe U ..
Undpsl — HOMepa BacceitHos no Taén. 8.

AnA pek Hawel cTpaHbl Haubornblune 3HaAYEHUR KOMMEHCALUOHHBIX pecyp-
COB UMenu MecTo aAnA pek Amyaapsu u Coipaapbu (cooTBetcTBenHo 26™ u
10 km3/roa), 4TO Aano BO3MOXHOCTb Pa3BUBaTbL OpolleHWe B BacceiiHe
Apanbckoro MopR 10 5 MnH, ra 6e3 3aMeTHOr 0 YMeHbLLEHNA NPUTOKa U Nane-
HUA ero ypoBHA (cMm. puc. 7). O6bemM KOMMNEHCAUMOHHBIX PECYpCcoB ANA fMo-
Goro Gacceiina AE, ,,,, (puc. 8} HeTpyaHO NpuGnnKeHHO oueHUTL No ecTect-
BeHHBIM CYMMapHbIM NOTEPAM BOAHbIX pecypcos ZU, . [inA paitoHos u3bbl-
TOYHOrO ¥ ROCTATOUHOr0 YBAAKHEHUA 3Ta BENU4MHA 06bIuHO BAU3KA HY MO U Co-
OTBETCTBEHHO NpeHebPeKUTENLHO Marnbl 346Ch U KOMNEHCaUNOHHBIE PECYPChI U
MX MOXHO He Y4UTHLIBaTb NPU MPOrHO3e aHTPOMOreHHbIX M3MEHEHWN CTOKa.

Cneayet oTMeTMTb, YTO ANA GONLWWHCTBA KPYNMHLIX BOAOCGOPOB 10)KHON
30Hbt CCCP koMmneHcauuoHHble pecypcel Bbinyu ucuepnaHsl eute 8 60—70-
roabl U Ha BCex PeKax K HacToAULeMY BpeMeHU MMeeT MECTO Pe3koe YMeHb-
LeHWe PeYHOTO CTOKaA NOA BAUAHMEM XO3ANCTBEHHOM AEATENbHOCTH.

LApyroi BaxKHbilA HayuHbiA BbIBOA, NONYuYeHHbIA B Pe3ynbTaTe UCCNeaoBa-
HWI, CBOAUTCA K TOMY, YTO ANA BCeX BOAOCGOPOB B YCNOBUAX XXaPKOro U Cy-
XOFO Tennoro nepuoga roga {a 3to wawe BCero coernagaer ¢ manoi Boa-
HOCTbIO) , aBCONIOTHOE yMeHblIeHWe CTOKa NoA BAUAHUEM XO3AUCTBEHHOM
REATENLHOCTY OKAa3blBAeTCA 3HAYUTENLHO GOMLLUMM, 4eM B XONOAHLIE U AOC-
TaTOYHO YBNaXKHEeHHbIe rofbl, NpU4MeM pasHUUA MOXXET GbITb BeCbMa 3Hauw-

* C y4eTOM U3MEHEHUA HEeNpoayKTUBHOrO WCNapeHus B yCTbeBbIX OBMACTAX; B TO
BpEMA KaK Ha puc. 7 NPpUBEAEHA [MHAMWK3 ECTECTBEHHbIX NOTeph A0 BEPILUUH AensT.
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TeNnsHOU. JTOT BLIBOA, XOPOLUO MOATBEPXKAAEMbIM aHArM30M rMAponoruyec-
KUX NPOLECCOB U MaTtepuanamu HabmofeH Wi, yacTo He YUUTbIBAETCA NPOEKT-
HbIMK OPraHU3aUMAMM NpU COCTaBNEHNMN BOAOXO3ANCTBEHHbIX BanaHCcoB W
npyu oueHkax AeULMTOB BOAHbIX PECYPCOB; Aaxke, HaoBOPOT, Yawe NpPUHU-
MaeTCA, YTO B ManoBOAHbIE FOAbI 6e3B03BpaTHLIE NOTEPU BO/lbl HA XO3RWUCT-
BeHHbIE HY)XAbl YMEHBLLIAIOTCA.

Ona nanocTpaunn yKasaHHOro NonoXeHWA BecbMa Nokasatened Haccefi
p. Ypana, AnNA KOTOPOro fony4eHa AOCTaTOMHO HagexHaA obpaTHaA 3aBUCK-
MOCTb NOTEPb BOAbI Ha AONONHUTENBHOE UCNapeHue ¢ BOROXPaHWUnULY, OT ro-
[OBOro CToKa B 3amMblkalouwlem cteope (puc. 9).

B manosoaHble rofbl, KOraa BofHble pecypchl aToro HacceriHa KpaiHe Ma-
fibl, YMeHbLLEHUe CTOKA 3a CUYeT AONONHUTENbHLIX NMOTepPb Ha MUCNapeHue C BO-
poxpanunuy 8 5—8 pas Gonklue, 4eM B MHOTOBOAHbIE BNaXKHbIe TOAbI.

[Ana 6onbwnx BOAOCOEOPOB, OXBATbIBAIOLMX Pa3NNYHbIE TPUPOAHLIE 30Hbl,
3707 3dupeKT He CTONL BEAUK, HO TaK)Ke Becbma 3HauuTened. Hanpumep, anAa
p. Bonru y r. Bonrorpaaa B cpeaHve roabl, KOrga eCTeCTBeHHHbIe BOAHbIE pe-
cypcbl coctasnAloT 250 km> /roa, aHTPonoreHHoe yMeHbLLEHWE CTOKA B 3aMbl-
KatoLeM cTeope Ha ypoBeHb 70-x roaos oueHuBaetca 8 14 km®/rop, unu 6 %,
a B OYeHb Cyxue rofibl, KOTOPbie MOryT COBNAacTh C €CTECTBEHHLIM ManoBOA-
HbIM NEPUOAOM, KOrAa BOAHbIE pecypchbl cocTaegnawT 180—190 km?> /roa, aH-
TpoOnoreHHoe ymeHblenne Gyaer 22—24 km>/roa, unm 12—14 % BOAHbIX
pecypcoB.

Mo MHeHWIo aBTOPa, B 3HaUMTENLHOW CTEMneHn uMeHHO 3TUM 0BCTOATENLCT-
BOoM oOBACHAsMAcL HeobbIvaiHaA oCcTpoTa B Bogoobecne4eHn HapoaHOro Xo-
3aKcTea B nepuoabl 1971—-1978 rr., Koraa uMena MecTo OYeHbL Manas ecTecT-
BeHHaA BOAHOCTb Ha MHOTMX pekax cTpadel (Bonra, fox, Ypan, Ceipaapea,
Amypapsa), conpoBOXKAAOUWIAACA OCOGEHHO 3HAYMTENbHbLIM YMEHbLLEHWeM
CTOKa 3a CYeT XO3ANUCTBEHHON REATEeNILHOCTH.

B uccnenoBaHMAX aHTPONOreHHBLIX M3MEHEHWId pedHoro crtoka ocobeHHo
6onblloe NPaKTUMECKOE 3HAaYeHuWe UMEIOT MPOrHO3bl MX U3MEHEHUI Ha nepc-
nextusy. Ewe B. I'. Mnywkos 6onee nonysuika Ha3an, paccMaTpuBan 3afaum,
KaK OH Ha3biBan ,MCKYCCTBEHHON ruaponoruu’, cuntan, 4To ruaponoru Aon-
XHbl HE TONbKO OUEHUBATb, KaKNE U3MEHEHUR BHOCUT XO3AKCTBEHHAA AeATeNDb-
HOCTb B TUAPONIONMYECKUA PEXUM, HE TONbKO NacCUBHO (MKCUPOBaTb, YTO
NPOV3OLLO C PeKamu, HO U AaBaThb KaK obA3aTenbHyl0 4acTb rMAPONOTUYEC-
Kux paboT BapnaHTHble NPOrHO3bl U3MeHeHNA CToKa Ha nepcnexkTusy. OH cup-
Tan Takue NPOFHO3bl FNAaBHOM 3apaven ,,MMAPONOIKMK OT XO3ANCTBEHHOW AeA-
TENLHOCTH, ...BEHLLOM HayuHol ruaponorun’ /35/.

MepBana NonbITKa f,eTanbHOro NPOrHO3a aH TPONOF eHHbIX U3MEHEHWUI CTOKa
ocHoBHbIX peK ao 2000 r. 6sinacaenada s N 8 1975 r. B ocHoBy nporHo3a
6bIn nonoxkeH oAuH U3 Hanbonee BepOATHLIX B TO BPEMA NNAHOB AOFOCROY-
HOFO Pa3BUTWA HAPOAHOrO XO3AWCTBA CTPaHbl A0 KOHUA CTONETUA, AeTanunaun-
POBaHHLIA NO TeppUTOPUK peuHsiX BacceitHOoB.

OCHOBHbie UCXOAHbIE AdHHbIE U NPEATIOCHIIKW TAKOT 0 NPOFHO38 U3NOXKEH bl
B paboTe aBTopa /85/; nonyueHHble pe3ynbTaTel NPUMBEREHbl Ha puc. 6 anA
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Puc. 9. 3aBucMmMOCTb NOTEPb BOAKI HA MCNAPEH Me ¢ BOAOXPAHUNULY B GaccelHe U3 oT e
TeCTBEHHOro roA0BOro cToKa pexn Q..

a — p. Ypan — c. Kusunscikoe (F =17200 km?}, 6 — p. Ypan — r. Open6ypr (F =
= 82300 km?).

CREAHNX KNUMaTUYECKUX YCNOBUA (NPOrHO3b! PacCunTLIBANUCE, KPOME Toro,
AfIA GHOM&NbHBIX YCIOBUIA BOAHOCTM B GacceliHax — ANA UCKNIOYUTENLHO cy-
XUX W KapKUX, BRaXHbIX U XonoaHblX net /85/) . B cootseTcTBUM C BbINON-
HEHHbIMK NPOrHO3amMK NPeANoNaranocs B NEPCNEKTUBE pe3Koe YMeHbLeHue
roaosoro croka pex Bonru, [lnenpa, QHectpa, Tepexka u Cynaka, AMyA2apsi u
Chipaapsy, rnaBHbIM 06pa3om 3a CYET MNaHUPYEMOTro B Te rofbt 0COBEHHO UH-
TEHCMBHOI O pOCTa OpoLIaemMbiX Nnowaien B ux Gacceitvax. Mpu cocTaBneHmn
YKa3aHHbIX NPOrHO30B aBTOPOM OTMEYanoch, B 4acTHOCTH /82/, uTo pesysnb:
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TaTh! OUEHOK Ha NEpCAEeKTUBY M3-338 PAAA NPUHATLIX AGTYUIEHWHA CneayeT pac
CMaTpMBaTh KaK OLUMEHTUPOBOYHbLIE, COOTBETCTBYIOILME COBPEMEHHON U3yUeH-
HOCTH NpobAembl U TOYHOCTH NONOXKEHHBLIX B OCHOBY BapvaHTOB PasBUTUR Ha-
POAHOrO XO3AWCTBA; NPOrHO3bl U3IMEHEHUA BOJHOCTM PEK NOA BNUAHWEM aH-
TPONOreHHbIX (haKTOPOB Ha OTAANEHHYIO MEPCNeKTUBY MMEIOT YCNOBHbIA Xa-
paKTep W He TONbKO M3-33 X Masnol TOYHOCTU, HO U MOTOMY, 4TO ANA OTAeNb
HbIX 06LEKTOB OHW B NPUMHUMNE HE MOTYT ONPaBAbLIBATLCA, TAK KaK AOMKHbL
6biTb NPUHATL MePLl ANA NPeAOTBRAaLLEHMA OXuaaeMbtx ocobo Hebnaronpua-
THbIX U3MEHEHUIN PEYHOr O CTOKA.

Takum 06pazom, NPOrHO3 U3MEHEHWA BOAHOCTU peK ABRANCA 0B60CHOBA-
HUEM ANA NPOBEAGHWA MEpPONPUATUI NO PerynupoBaHUIo PeYHoro CToKa 8o
BPEMEHMW U MO TEPPUTOPUMN, OXpaHe ero OT UCTOLEHWUA U 3ar PASHEHUA,

Co Bpemeln nepBbIX NPOrHO30B aHTPOMOFEHHbLIX U3MEHEeHWH BOAHOCTH
pex npowno 10 ner. MNpeacraBnaeT HECOMHEHHbIA MHTEpPEC NPOBECTU aHaM3,
HAaCKOfLKO ONPaBAanvchL NPOrHO3bl 33 NPOLLEALLIEE BPEMA U KaKOBbi coBpe:
MeHHble TeHAeHUMM U NPeacTaBieHns 06 oXuaaeMsix UaMeHeHuAx cToka. Ha
puc. 6 npuBeaeHbl Pe3ynbTaTbl YTOYHEHHbIX PacyeToB WM NPOTrHO30B U3MeEHE
HuiA cToka pek CCCP, sbinonHeHHbix 8 T B konite 1985 r. noa pykoeoacT-
Bom B. 10, MNeopruesckoro. Conoctapnenmne pesynstatos uccneaosannin 1975
n 1985 rr. nokasbiBaer, 4To Heonpasaaswmmca K 1985 r. Hy>KHo cunTaTh Npor-
HO3 Tonbko no [Henpy u [IHecTpy, XOTA U NO HEKOTOPLIM ARYyrum BacceHam
{Bonra, Kypa u AMyaapba) OTKNOHEHWA BeCbMa CYWIECTBEHHbI U AOCTUratoT
25-30 %. Mo pekam Cesepa Esponeirckoi vactn CCCP, Cubupw u Oanshero
BocTtoka pesynbTaThl NporHo3wbix oueHok 1975 un 1985 rr. npakTuuecku
coBnanu. '

AHanus HanbonbluMX OTKNOHEHWI NPOTHO3MPYEMbIX 3HaYyeHWh aHTporo-
FeHHbIX U3MEHEeHW CTOKa NoKkasan, YTO OCHOBHaA NMPMYMHA — HETOYHOE NPOor-
HO3XpPOBaHWE PONK OPOLLAEMOro 3emieaenya, o6yCcnoBneHHoe NN N3MEHNB-
tWUMKUCA nnaHamu paclunpeHna opoluaemMblx Nnolulafen B bacceiHax, unu 3Ha-
YEHUAMU NPUHUMAEMBbIX Ha NepcneKTUBY OpoOcUMTenbHbIX Hopm. Hanpumep,
B cooveetcTBuM ¢ nnaHamu 1975 r, B BacceitHe [lHenpa npegnonaranoch 3a
10 neT pesKko yBenuunTh 3aTpaTh! BOAbI HA OPOLLIEHNE 38 CYeT OCOBEHHO UHTEH-
CUBHOro pOCTa OpPOLLIAeMbIX NAOLafel B caMom GacceiiHe M npuneraowmnx
TEPPUTOPUAX, @ TaKKe 3a cyeT BOoNblIMX yAenbHbIX 3aTpaT BoAbl Ha 1 ra. Mo
AaHHbiM 1975 r. Ha 3TW wenn NNaHWPOBAaNOCh W3PACXOAOBATh Ha yposeHb
1985 r. npumepro 18 km> Boasl B roa, no oueHkam ke 1985 r. 3ty 3aTpats
cocTasunu Bcero 5 KM /roa, 4To NONHOCTLI0 OBLACHAET PACXOKAEHNA, NPUBE:
AeHHble Ha puc. 6. OkasancA cyLecTBEHHO 3aBbILLIEHHBIM (XOTA U He B TakoW
cTeneHwn, Kak B 6acceiiHe QHenpa) nnad 1975 r. no yBenuyeHMIo opoLIaemblx
nnowaaen n B HbacceiHax Bonrn, lnectpa, Kypst n Tepeka, uTo, eCTECTBEHHO
He MOrfo He OTPasUTLCA Ha Pe3ynbTaTax NPOrHO3HLIX oueHok (cm. puc. 6)
Hanpumep, HaunmHan ¢ 1986 r. B 6acceiiHe p. Tepex NpaKTUMECK I HE OXKUAAETCF
paclinpeHna opolaemsix nnoiazeinr, xota ewe 10 neT Hasan MHTEHCUBHLI
NPUMPOCT UX NNAHUPOBANCA A0 KOHLA CTONETUA, UTO U HAlINO OTpaXkeHue |
nporyose.
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OBpaTtHan KapTUHa uMeeT MecTo B BacceitHe Amynapbu, rae s 1975 r. npo-
rHO3UPOBANOCh MEHEE MHTEHCMBHOE YMEHL LLIEHUE CTOKA B YCTbe, 4eM 3TO OKa-
3anock Ha camoMm gaene, B npornosax 1975 r. amHamuku ctoka Amynapbu
8BMAY KpailHe ocTporo AethmuMTa BOAHLIX pecypcoB B GacceiiHe ApanbCKoro
MOpPA Npeanonaranock, YTo B NeperekTuae SyayT NPUHATLI AeNCTBEHHbIE Mepbl
1o orpaHUYEHNo POCTa opoLLIaeMbIX nnoLwwaaei u Gonee 3IKOHOMHOMY UCNONb-
30B8aHUI0 BOAHBLIX PECYPCOB. JTOr0, K COXKaneHuio, He NPOU3OWNo U CTOK pe
KW ymeHbluanca ete 6onee NHTEHCUBHO, Yem B NPeALLECTBYIOLIME FOAbl, YTC
fnpuMBeno, Kak W3BEeCTHO, K UCKNIUMTENntHO HebnaronpuATHOW 3IKOMOruvec:
KOM CMTyauuu B paitoHax AenbThbl u nobepexxsa Apanbckoro Mopsa.

B cooTBeTCTBUM C pesynbTatamu nporHozos 1985 r. (cm. puc. 6) , HecmoT-
pA Ha To, uTo B pAae GacceMHOB 6bINKM YMeHbLUEHb! NepCcneKTUBHbIE NNaHbi
poCTa opoluaeMbiX NAOLLAaAeR U NPeANPUHATLE MePbl MO COKPAaLLEHUIO yAenb-
HbIX 3aTPaT BOAbLI HAa HY>KAb!I OPOLLEHWA, TEM HEe MEHEE Ha BCEX pPeKax KMKHOro.
cknoHa CCCP o koHLA CTONETUA OXKMAAETCA NPOTPECCUPYIOLLEE YMEHbLUEHVE
roaoBOro CTOKa 3a CYeT XO3AUCTBEHHO! AeA7:NbHOCTU, YTO MOXXET NPUBECTU
K KpaitHe HeBnaronpuATHbIM 3KONOrMYECKUM NOCNEACTBUAM, 0OCOBEHHO B HU-
30BbAX 3TUX PEK U B PEXXMMEe BHYTPEHHUX BOAOEMOB, KYAa OHY BNajator.

BbinonHexHble UccneaoBaHUA, pacueTbt U MPOrHO3b! NO BAMAHUIO XO3ANUCT-
BEHHOMW AeATeNLHOCTU Ha cToK Bonbwux pek CCCP ¥ Ha NPUTOK BO BHYTPeH-
HUe BOAOEMb! UMET BONblIOe NPaKTUYECKOE U HayyHoe 3HaveHue, OAHAKO
OHM He MOryT B NOMHOW Mepe AaTb OTBETbl HAa MHOrOYUCNEHHbIE BOMPOCHI,
CBA3aHHble C NNAHWUPOBAHWEM WCMNONbL30BAHWA BOAHLIX PECYPCOB Ha Nepcnex-
™MBY. Kakum MoXXeT 6biTb PEXUM CTOKA B YCTbAX BONbLIMX peK Npu pasnuy-
HbIX BapnaHTax pasBuTUA XO3ANCTBEHHOW AeATeNbHOCTU B BacceliHe, TeppUTo-
pPUanbHOro pPasmeLieHMA OCHOBHbIX BOAOMNOTPebUTenei, Npu pasnuMuyHLIX cove-
TaHMAX METEOPONOMMUYECKUX YCIIOBMUIA B PasHbIX YacTAX GacceitHa, Npu pasnuy-
HbIX PeXxuMax (QyHKUUOHUPOBaHUA BOAOXO3AWCTBEHHbLIX KOMMNEKCOB, Aa
elle B YCNOBUAX BO3MOXHOI0 nepepacnpeAeneHun cToka mexay 6accefinamn?
Ana otBeta Ha BCce 3TU BOMpoChl TpeByeTcA oueHKa He TOMbLKO FOAOBOrO U ce-
30HHOrO CTOKA, @ TaKXe BCero roaosoro ruaporpada 3a 6onee KOPOTKUE UH-
TepBansl BpemeHn. PacyeTsl TpebyeTcA BeCTU MHOMOKPaTHO MpU CambiX pas-
NUYHBIX COYETAHWAX ECTECTBEHHBLIX M aHTPOMNOTeHHbIX haKTOPOB C UCNONbL30-
BaHMEM Or POMHOT O KONUYECTBa UCXORHOW I MAPOMETEOPOJIOr Mueckon nHdop-
maumu. [lnA pelsexnAa Bcex 3TMX 3aiay B nocneaHue roawl B MU paspabora-
Ha MaTtemaruyeckan moaens GoOpPMUPOBaHUA K UCNONL30BAHNA BOAHLIX pecyp-
CcoB KpynHoro peunoro BacceitHa Ha npumepe GaccerHa p. Bonrn /61/. Mo-
Aenb NO3BONAET PacCUUTLIBATL CTOK B Pa3NUYHBLIX CTBOPAaX pPeKu 3a AeKaaHble
WHTepBanbl BPEMEHU NPU CaMbliX Pa3HOOBPa3HbIX COMETAHUAX METEeoponoru-
4ecKnx ycnoeuil B 6acceitHe u X03AUCTBEHHON AeATenbHocTu. Mpu atom pabo-
T8 MOAENU OCYLLECTBNAETCA B HECKONbKUX peskumax. UcxoaHsiii pexum —
pac4eTsbl ecTecTBeHHbIX ruaporpacdoB CTOKa, ANA Yero UCNonb3yKTCA ecTecT-
BeHHble ruaporpadel cToka 6acceiiHoB-MHANKATOPOB 1 haKTuuecKan ruapome-
Teoponorunyeckas uHdopmauma no Bcemy GacceitHy 3a Kaxabii roa ¢ 1959 no
1980 r., KOTOPbIE NPUHATLI B KAYECTBE BO3MOXKHbIX MOAeneil pacnpeaeneHvn
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rmaApoOMeTEOPONOr MecKon cuTyaumnm B 6acceitHe.

Bce Heo6xoauMble napamMeTpbl U KO3dhuumMeHTbl MOAENYU PacCUUTaHbl ANA
Kaxaoro yuactka peku no (hakTUYeCKUM AaHHbIM HabniogeHuin ao 1940 .,
KOraa pexxvum ctoka Bonru moxxHo 6bino cuutath ectecTBeHHbIM. Mocneayto-
Me peXxuMbl NPeANonaralT NOAKNIoYeHWe pPa3nuulbix GROKOB Moaemm, yum-
TLIBAOLWMX Te UM WHble haKTOPbl XO3AUCTBEHHON AEATENbHOCTU — perynu-
POBaHUE KU NOTEPU CTOKA Ha UCTIapeHue CYLLECTBYIOLUMMU U CTROALLMMU BOAO-
XPaHUAULLIAMU, OPOLLIEHUE, NPOMBILUNEHHO-KOMMYHaNbHOE U CeNLCKOX03AMCT-
BeHHOe BOAOCHab)keHwe, NocTynfaeHve BOAb! U3 Apyrux 6GacceitHoB M OTBOA,
yacTu cToKa B jpyrue 6acceiiHbl, AMHAMUKY NoTepb BoAbl B Bonro-AxTy6uHc-
KOW noiMe u AeNbTe PeKu.

Ha moaenu HeTpyaHo, MenA NaHoBoe pacnpeneneHue XO3RNCTBEHHON AeA-
TenbHOCTU B BaccefiHe Ha M6t pacueTHbIN yposeds (1990, 2000, 2010), no
€CTECTBEHHbBIM TUAPOMETEOPONONMYECKUM aHHBIM JItOBOF0 MOAENLHOTO FoAa

(c 1959 no 1980 rr.} paccuntate ruaporpac CToKa B PasnUyHbIX CTBO-
pax peKu.

B kauectse npumepa Ha puc. 10 npuBeaeHbl paccynTaHHbIe 110 MOAENU I'US-
porpacel cToka p. Bonru B Kacnuiickoe mope npu YpoBHe Pa3BUTUA XO3AKCT-
BEHHOMN AGATENLHOCTY, NNaHUPYeMoM Ha koreu cToneTua (Fo, = 5,1 mnh. ra)
W NPU eCTECTBEHHBIX MMAPOMETEOPONOM MMECKUX YCIOBUAX B BacceliHe, npuHA-
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Puc. 10. Tuaporpadsi cToka p. Bonru B ycTbe, paccumTaHHbie H8 MOAenn NO rMApPOMe-

Teoponoruyeckon cutyaumnn 1979 v 1972 rr.

7 — ecTecTBeHHble, 2 — NPOrHO3npPyembie Ha ypoBeHs 2000 r. (Fop = 5,1 mAH. ra).
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Thix N0 moaeny 1972 r., KoTopbiid Gbin GnU3oK K manosoaHoMy (P ~ 75 %)
K No Mofenu camoro Muorosoadoro 1979 r. (P =05 %) (pacuerst Benucs
npY YCNOBUK, Y4TO perynvpoBaHue cToKa sojoxpaHunuisamu Bomkexko-Kame
Koro Kackasaa 6yaeT OCYLECTBAATLCA MO NPaBUiaM, ASRCTBYIOLIMM B HAaCTOR-
wee spemAa) . B nepsom cnyvyae ymeHblueHne roa0BOro CTOKa COCTaBUMoO BCe-
ro 17 km3, Bo BTopom 41 km?, uTO NoOKa3LIBAET UCK NIOYUTENLHO GONbWIYIO
PONb MMAPOMETEOPONIOFMMECKUX YCNOBUIA 1 XapaKTepa perynMpoBaHuA CTOKa
B CYMMAapHOM W3MEHEeHMM CTOKAa PeKv nof BAUAHUEM XO3ACTBEHHOW AeA-
TenbHOCTH,

Mcnonb3yA ruapoMeTEeoPONoruiecKyio CUTyaluo BbiGPaHHOro MOAENLHO-
ro paaa (1959—1980rr.), meroLiero cambie PasnuyHbie COYETaHNA METEoPo-
NOrVMYECKUX YCNOBUI 8 6acceliHe, MyTem pPacueToB NO MOAeENn HeTpyAHo no-
NYYUTL ANA KAXAOFO YPOBHA pasBUTUA XO3AMCTBEHHON AeATenbHOCTU Habop
ruaporpad)oB W 3HaYEHWUIA aHTPOMOTEHHbLIX M3MerieHWIA CTOKA B 3aMblKaloLlieM
ctsope AQ, ., COOTBETCTBYIOWMX TOW MMM UHOK METEOPONIOrMYECK O CUTYa-
uwn. PacueTbl nokasanu, 4To BennunHbl AQ, ;. MOFyT WSMEHATLCA B BeCbMa
6onblUMX Npeaenax, 0 YeM CBMAETENLCTYIOT MONyYeHHbIe Ha MOAENV U NpuBe-
aeHubie Ha puc. 11 KpuBbie ofecneyeHHocT NOTEPL cToKa p. Bonru 3a cuer
OPOWEHWA 1 32 CYeT AONONHWUTENLHOTO UcnapeHus ¢ BoaoxpaHunuw, Borxke-
Ko-Kamckoro kackapa. fpy nnolwagax opoLueHnn Fop =5,1 MnH. ra {nna-
HUPYETCA Ha KOHEl CTONETUA) rof0BOM CTOK PEKU B 3aMbIKaIOLLEM CTBOpEe
MOXeT yMeHblWwNTLeA (8 npeaenax oBecrieueHHocTn P = 5+95 %) ot 14 po
29 kM3, 3a cueT JOMONHUTENLHONO UCNAPEHWUA C BOLOXPAHNUIULLY YMEHbLIEHNE
roA0BOr0 CTOKa MOXET COCTaBAATL 0T 2,8 no 10 Kkm3,

WUccnenoBaHnA, BLINOAHEHHbIE HA MOAENW, NOKasanu, YTO NPU OLeHKe Ha
NepcrnekTMBY BNUAHWA XO3AWCTBEHHOW [EATeNsHOCTYU Ha peuHoi CTOK Heob-
XOAMMO Ha KaXAbliA pacyeTHbIM ypoBeHb onpeaenAaTh He (MKCUPOBaHHOE 3Ha-
YeHMe aHTPONOFEHHbIX M3MEHEHUIN CTOKA, @ KpUBYIO 06ecneYeHHOCTH 3TUX Be-
nuuuH, 06YCNOBNEHHYID KoneGaHUAMM eCTECTBEHHBLIX KNUMaTUYecKux thaxro-
poB. Mpu atom koadduumenT Bapuaumn yKasaHHbIX KPMBbIX obecneueHHoc-
Tell MOXET WMEeTb 3HaueHMA AnA Gonbiumx pek Esponeitickon 4yactu CCCP
CVA o = 0,15%0,20.

Pasr’.\(géoraHHaﬂ Ha npumepe BacceitHa Bonru Tunosaa moaernb MOXeT 6bITh
MCroNb30BaHa W ANA APYTMX KPYNHbIX peuHbiX GacceiiHos. (1o MHeHuio aBTo-
pa, paspaboTika TakuMx mofjenen npeacraenreT coboil 6onbLuok war Bnepes B
npobneme OUEHKWM U MPOrHO3a aHTPOMNOreHHbIX U3MeHEeHUNW cToKa Bonblumx
peK. MpakTUYeCKy 3HaUUMOCTL TaKUX NPOFHO30B TPYAHO NEPEOUEHUTb; C
MX NOMOLWBIO, MPOUrPbLIBaA Ha MOAENW Pa3fIMUHbIE BapUaHTbl, MOXHO onepa-
TUBHO [,aBaTb NJIGHUPYIOWMM OpraHam peKomeHaauuv No pasmetleHuio B 6ac-
ceitHe Tex UNn UHbIX BOAONOTPe6UTeNeid 1 No NPOBEAEHUI0 KPYMHbLIX BOAOXO-
3AKCTBEHHbIX MEPONPUATHIA, UMeA B BUAY Hanbonee 6AarONPUATHLIN C TOYKY
3PEHUA OXPaHbl OKPYIKalOWEeNn CPeabl PeXXUM CTOKa B Pa3fUYHbIX CTBOPax na
ANVHE PeKy U B YCThE NPU Pa3HbIX COYETAHVAX METEOPOSIONMYECKUX YCNoBUiA
B 6acceitHe. ITO 0COBEHHO BaXXHO B CBA3U C BO3MOXHbIMW Y>ke B Bnvkaitileit
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Puc. 11. Kpusbie o6ecnedeHHOCTH NOTepsb CTOKa p. Bonary,

1 — notepu ua opowenne npu Fy, = 5,1 mnH. ra, 2— 10 e npy Fop = 3,6 MnH. ra,
3 — novepu Ha AONONHNTENBLHOE UCNApeH e anpenb—HOARGPL ¢ BoAOXpaHuNuL, Bonxcko-
Kacnuickoro kackana.

nepcneKTMBE aH TROMOr EHHbIMY U3MEHEeHWAMM KniumaTta (cm. rnasy 6) .
DanbHefituan oueHKa BOAHbIX PECYRCOB U MX @HTPOMOreHHbIX N3MEHEeHNH
npex<ae BCEro 3aKNlovYaeTcA B AETaNbHOM M3YyYeHUU aneMeHToB BoAHOro 6a-
naHca peyHbiX HacceitHoB, 0COGEHHO MCNapeHWA C PasnUUHbLIX YTOAuii, CoBep-
WEHCTBOBaHWK CUCTEMbI UCMONB30OBAaHNA BOA HA PasnuUyYHbIE XO3ANCTBEHHbIE
HYXAbl, pa3paboTke HOBbIX Honee COBEPLUEHHbIX METOAOB OUEHKU U NPOrHO-
33 BNWAHUA Ha CTOK PasAuuHbIX aHTPONOreHHuIX thakropoB (ocobeHHO opo-
WIEHWA, ar POTEXHUYECKUX MERONPUATUI, ypBaHn3aumm) Ha ocHOBe maTeMaru-
4eCKOro MoAenupoBaHuA npoueccos (OPMUPOBAHNUA CTOKE Manbix, CpeaHnx
# 6onbwmx pek. TpebyeTcA AanbHeiliee COBEPLUEHCTBOBaHE METOADB pacye-
Ta W NPOrHO3a MHOrONETHUX KoneGaHwui ypoBHe GecCTOUHLIX BOJOEMOB
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C Y4eTOM BNWAHUA AEATENLHOCTU Y4eNnoBeKa Ha MpoLecchl Bnarootoporta
rnobanbHbit KNUMar.

Mepen y4eHbIMU-KIUMMaTONOramMu U rUAPONOraMu NOCTaBneHa BaxkHedLLan
npo6iieMa HaAEKHON U AeTanbHOW OUEHKWU aHTPOMOreHHbIX U3MEHEeHWA Kn-
MaTa Ha 6nKaiLyIo ¥ OTAANEHHYI0 MepcrieKTUBY U BOAHLIX pecypcos Byay-
Ulero ANA Pe4HbIX BAaCCEMHOB ¥ NPUPOAHO-3KOHOMUYECKOro paitoHoB. MNocne
AHUE BO MHOrom GyAYT onpeanATh 06Uy CTPaTeru nNepcneKTUBHOr o BOAO-
obecreyeHa ¥ NNAHUPOBAHUA KPYNHOMACLWITabHbIX MEPONPUATWIA NO TePPUTO-
puanbHOMY MepepacrpefieNieHno PEYHOro CToKa, pelleHua npo6GnemM BaxKHew-
LWKX BHYTPEHHUX BOAOEMOB CTPaHb!.

4.2. NMpob6nema ypoeHeir Kacnuiickoro
n Apanbckoro mopen

BeinonHenHble 8 [T B 1975 r. pacueTbl M NPOrHO3bi aHTPONOr EHHbIX U3Me-
HeHWI cToKa KpynHbix pek CCCP nossonunun 6onee 060CHOBAHHO NOROKTY K
NPOrHO3y BO3MOXHbLIX U3MEHEHWIA YPOBHE BecCTOUHbLIX BOAOEMOB, Npexae
Bcero Kacnuiickoro n Apansckoro mopeii. PesynbTaTbl TakKux NPOFHO3HbLIX
OUEHOK NpUBeAeHbl, B 4aCTHOCTH, B paboTax asropa /81, 85/. Hackonbko co-
OTBETCTBYIOT MPOrHO3HbIE 3HAYEHUA YPOBHA ApanbCkoro Mopsa thakTuiecko-
My uXx nonoxeHuto 4o 1986 r., HeTpyAHO BUAETb NO AaHHLIM, NPEACTaBNEH-
HbiM Ha puc. 12. Kak BMAUM, MPOrHO3 CHUXKEHUA YPOBHA, COCTaBNEHHbINA aB-
TopoMm no matepuanam 1975 r., B o6wem onpaeabiBaetcA. GakTuueckoe No-
no)KeHWe YRPOBHA HaXOAUTCA B MpeAenax NPOrHo3NPyeMbiX U3MEHeHUH’, npas-
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Puc. 12. QunamuKa ypoBHA ApanscKoro mMops.
1 — Ha6moaeHHbIW ypoBeHs, 2—4 — nporHos 1975 r, anA pasHbix YCAOBUA BOAHOCTW
" UHTEHCUBHOCTK 623BO3BPATHOr 0 BOAONOTPE6NEHUA.
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[a, 6nuke He K CPeSHVM, @ K MUHUManbHbIM 3Hauennam. ocneaHee o6bAac-
HAETCA rNaBHbIM 06Pa30M OUeHb UHTEHCUBHLIM YMeHbLIeHMeM CTOKa p. Amy-
napeu. B nepcriekTviBe Cneayer 0XuAaTb HE MeHee MHTEHCUBHOrO MajeHwA
YPOBHA, NOCKONbKY K HAacTOAWIEMY BpemeHu (Ha yposexb 1986—1987 rr.)
npuTOK B Mope no pycnam Amyaapsu v Coipaapbuy coctaBnAeT 4-—-6 xkm3/rog,
a B ManoBOAHbIE FO/bl OH MpaKTUYecKU Npexpawaerca (oo 1960 r. nputok B
mope cocTaesnan B cpeaHem 54, 5 km>/roa) . Tpu Takoi cUTyaUMK K KOHUY
cTONeTUA YPOBEHL MOPA NoHu3NUTCA ewe Ha 8—10 m.

[nA yMeHbLUEHUA VHTEHCMBHOCTU MafeHWA W B panbHekllem ctabunusa-
UMM YPOBHA ApanbCKOro MOPA U YAYULIEHWA 3KOMOI4ecKoW cuTyauuu B
npUaerawiumnx K MOpio pailioHax Heo6xoAUMO NpUHATHE B Grivkaiiluee BpeMA
CaMbIX PeWMTENbHBIX Mep No 3KOHOMUU BOAb! B BacceliHe, 6onee pauuoHan-
HOMY ee UCMOMNb30BaHWI0 K OXpaHe OT 3ar PA3HEHNA C A0BeAeHeM rapaHTupo-
BaHHOro NpuToKa B Mope Ao 20—25 km*/roa.

MNpo6nema nporHosuposaHua ypoeHa Kacnuiickoro mopa Gonee cnoxHan.
B niocnegHue roabl B CBA3W C pe3KuM NosbitieHUeM ypoBHA Kacnwitckoro
mopa u noctaHosnennem LK KIMCC w Coeera Munucrpos ot 14 aerycra
1986 r. ,,0 npekpauieHnn paboT Mo nepebpoOCKe 4acTu CTOKa CeBepHbIX U CU-
Bupckux pex” npobnema NPOrHOo3uPOBaHNA Ha OTHANEHHYIO NEPCReKTUBY yPo-
BHA Kacnuitckoro mopa npuo6pena ocobyko OCTROTY M LUIMPCKOE 06uiecTBEH-
Hoe 3ByuaHue. [103TOMYy WHTEpecHO OCTaHOBUTLCA Ha 3TOn npobneme Gonee
06CTOATENLHO C YYeTOM pe3ynbTaTOB MNOCNEeAHUX UCCNefOoBaHWA, BbINONHEH-
Hbix B TTHA.

CocrorHue ypoBHA BeccToyHoro Kacnuiickoro mMopAa B Nepcnektuse 3aBu-
CUT OT XapaKTtepa KonebaHuil ecTeCTBEHHbIX KNMMaTudeckux akTopos, orn-
peaenaowmx obLlyto YBNaXXHeHHOCTb 6acceitHa, PeXkUM UcnapeHWA U 0CafKoB
Ha aKBaTOpUKU; OT XO3AUCTBEHHOW AEATEeNbHOCTW B GacceitHe U OT BO3MOXK-
HbIX B nepcneKkTBe MepoONpUATUHIA No nepebpocke yacTh cToka p. Bonru B co-
cenHue HacceiHbl M, HA0BOPOT, yacTh CTOKa coceaHux pex B Bonry nnu B apy-
rve peku, Bnagawoiime B Mope. B HekoTopoi cTeneHun ypoBeHb Mopa 6yaet
3aBUCETb TaK>Ke OT BO3MOXHbLIX MEPONPUATHIA Ha ero aksaTopun U, B NEPBYHO
ovepeab, oT oTTOKa Boasbl B Kapa-Boras-Ton. Mpu atom Bo3aMoXHble Koneba-
HUA KnuMaTuueckux (hakToOpPoOB MOryT MPMBECTY KaK K CHUXEHUIO, TaK U K
MOBbLILUEHUIO YPOBHA MOPA NO OTHOLUEHUIO K COBPEMEHHbIM OTMeTKaMm, B TO
BPEMA KaK XO03AWCTBEHHAA [AeATenbHOCTh BHYTPW 6GacceliHa, yMeHbILaA CyMm-
MapHbIA CTOK PeK, Hem3BeXKHO crnocoBCTBYET CHMKEH IO Y[:08HA. B camoe no-
cneaHee BPemMsA BbIABMEHb! BO3MOXHOCTY BO3AeCTBUA Ha yposHU Kacnuiic-
KOro mopa B 6nvkaniline AeCATUNETUA M aHTPONOreHHbLIX U3MEH eHUIA KNUMa-
T3, NPUYeM CTOJb 3HAYUTENLHBIX, YTO HE YYUMTHIBATL UX HEBO3MOXXHO, Y Ka3aH-
Hoe o6cToATenLCTBO eule Gonee ocnoXHAET Npo6nemy ceepXA0NFOCPOYHOr O
NPOrHo3npoBaHNA ypoBHA Kacnnicknro Mops.

B atux ycnoBuAx anA onpeaenesus MONOXEHWUS YPOBHA MOPA B nepcrex-
TuBe Hambonee npaBuNbLHLIM GbINO Bl AaTh cHavana cCBEPXAOArOCPOYHbINA NPO-
FHO3 ero W3MeHeHWit NMoA BMVAHWEM eCTeCTBeHHbiX Knumatuyeckux dakrto-
POB, a 3aTem CKOPPEKTUROBATL NONyYeHHble Pe3yibTaTel 33 CYUET BAUAHMA XO-
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3AWCTBEHHOMN AeATEILHOCTU Ha KNIMMaTUYeCKue YCIIOBUA U FMARONOrMYecKui
pexum B Bacceiiie, a Tatoke ¢ yuyeTom adupexTa paznuuHbIX MeponpuATUIY Ha
aKBaTOPWUM MOPA Y N0 TEPPUTOPUAENbHOMY fiepepacnpefeneHunio CToka Mexxay
PeuHbLIMU BaccenHamu.

Cnenyetr OoTMETUTh, YTO POJb USMEHYMBOCTU ECTECTBEHHBIX Knumatuuec-
Kux daKktopos 8 KoneGadwu ypoeua Kacnuiickoro UCKNUATENbHO BeE
NWKa, 0 Yem CBUAETENLCTBYIOT, HaNpUMep, AaHHbie 06 YPOBHAX MOPA 3a UCTO
PUYECK WA NePUOA, Noslydertble no matepuanam P. K. Knure /47/ (puc. 13.).

Hem abic.
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Puc. 13. Usamerenue yposHa Kacnuitckoro mopa sa nocneaHue 2,0—2,5 Toic. net (no
P.T. Knwre}.

B cooTBETCTBMMA C NpUBEAeHHLIMU AaHHbIMU KonebBasuA YPOBHA HOCAT RO
BONBHO 4ETKO BbIPANKEHHBIA UMKAUYeCKUiA xapaKTep. 3a nocnegHue 2200 net
MOXHO BbLIAENMUTL 7 UMKNOB NOBbLILEHHOrO U MOHWKEHHOrO YPOBHA MOPA
npogomkutensHocTolo Kawakint 300400 net. B nepuolbi HA3KOro CTOAHUA
YPOBH:1 MOPA onycKanucs g0 otmetok —30, —33 m a6c. v nogrUManuce B ne-
prioAb! TR@HCrpPeccuii A0 oTMeToK —23, —24 M, T.6. MaKCUManbHan aMnmMTyaa
KonebaHuit ypoBHA coctrasuna npumepHo 8—10 m. EcTe ocHOBauue nonarats,
4TO Camoe HU3KOoe MOoNoXeHne YPOBHA MOpPA 3a ncropuyeckoe spema (—30,
—33 m a6c.) umeno mecto 8 VI 8., a HanBonee Boicokoe (—23, —24 m abe.) —
B CaMOM Hauane Hatwed anoxu u B koHue XV — Havane XiX . (puc. 13).
[Mpu stom perpeccua n TpaHcrpeccua MopA Buinv o6ycnroeneHsl obwen Knu-
MaTU4eCKOW CUTyaunell B yMepeHHbIX M BbICOKMX LUMPOTax CeBepHOro nony-
wapus, MNMpn norenneHun knumata, no P. K. Kidre, umena Mecto, Kak apasu-
No, NOoHWXXeHWe YPOBHA MOPA, NPU NoxonoaaHnun — nosbiweHue. Mo aaHHbIM
pabotut /21/ npumepHo 5,5 Thic. neT Hasaa B Nepros ONTUMU3ALMMU FonoueHa
ypoBeHb Kacnuiickoro mops 6s1n Bbliue coBpemeHHoro Ha 6—10 M, a npume-
prHo 125 net Hasas 8 Nepuof ONTUMYMa MUKYIIMHCKOrO MEXeaHUKOBbLA
YposeHb MopA noBbliwancA 4o 40 m. Mpy aTom B NepBoM cny4ae cpegHer o4o-
gan rnoBanchan TemnepaTypa Bo3ayxa 6bina Ha 1 “C, a Bo BTopom Ha 2 °C
Bbllie COBPEMEHHON, T. €. BbiBOAbLI NMPAMO npoTuBononoxHsel P. K. Knure.
D11 BONPOCh! TReGYIOT panuHeiuiero uaydeHua.

Ecnu opueHTtMpoBaThCcA Ha UMKNMYECKWIA xapaKTep BeKoBbiX KonebaHuii
ypoexa Kacnuiickoro mopa {puc. 13}, To BnosnHe OnNpeAenetHo, YTo B HACTO-
Rilee BpeMA Mbl HAXOAMMCR FAETO B CAMOM KOHLE CTaAuUM Perpeccun MopR,
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npopomkatoweinca nout 200 net, nocne yero cneayeT 0XXWAATL TPAaHCr peccn-
OoHHOU cTaanu. OAHAKO, KOFAa 3aKOHYUTCA 3Ta CTaAuA perpeccum, onpeaeneH-
HO CKa3aTb TPYAHO, 33 nocneaHue 2,5 ThiC. NeT NROACIKUTENLHOCTD CTaAni
perpeccuit 6bina ot 150 no 500 ner.

MHCTPYMeHTanbHble HaBMOAGHUA 33 YPOBHEM MOPA Gbinn Havatb! B 1830 T
Ha nocty r. baky; B KOHUE NPOLWNOro — Hayane TeKylero ctoneta Bouu
OTKPbITb! BOAOMEPHbBIE NOCTLI BO MHOTUX APYrUX NyHKTax NobepexbA; B Ha-
cToALlee BpeMA HabnioAeHus 3a ypoeHem Kacnuiickoro mopa sefyTca B 26
nyHKTax (B npegenax COBETCKOW 4acTu no6epexea) .

XpoHonoruyeckuii rpadmk konebaHuin cpeaHerofoBOro ypoBHA MopA K
rofoBbiX 3HaueHuid nputoka ¢ 1830 no 1986 r. npeacrasneH Ha puc. 14. 3a
nepssbie 100 neT paccmaTpuBaemoro nepuoaa KonebaHma ypoBHA GbiNM He3Ha-
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Puc. 14. Kone6arua yposBHa Kacnuickoro Mopa u npuroka 3a 1837—1986 rr.
1, 3 — cOOTBETCTBEHHO HABNIOABHHLIR YPOBEHb U NPUTOK, 2, 4 — ypoBeHb U NPUTOK
BOCCTAHOBIIEHHbBIE C Y4E€TOM XO3RNCTBEHHOW AeATENLHOCTY B 6acceite.
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YWTENBHBIMU: MAKCMManbHBIN yposeHs HabmoaancA 8 1882 r. w umen abco-
nIOTHYI0 0TMeTKY —25,22 m BC, a MuHUManbHLItt — B 19251, M umen 0TMeTKY
—26,69 M, T.e. MaKCMManbHaR aMAnuTyaa Konebanuid He npesblwana 1,37 M.
C 1933 r. Hauanocb UHTEHCUBHOE NaaeHne ypoBHA, koTopoe K 1941 r. cocra-
suno 1,70 m. B ganbHeliuem CHKeHNe yPOBHA NMPOAOIKANOCH, XOTA U He TaK
MHTEHCUBHO, 1 K 1956 r. yposeHb goctur otmeTkun —28,46 m. B nocneayowme
18—20 ner ypoBeHb konebanca B npeaenax amnmtyAsl 0,6 m okono otmeTku

—28,5Mm, ae 1977 r. otMeTKa ypoBsHA coctasuna —29,10 M, yTo ABnAETCA ero
CaMbIM HU3KUM NOAOXKEHMEM 33 BCE MOALI MHCTRPYMEHTanbHbIX HabnioaeHwit.

C 1278 r. nauanock nossiwexune yposHa mopa. K 1986 r. oo cocraeuno 6o-
nee 1 m, oTmetka yposHa Ha 1/1 1987 r. coctasnana — 27,9 m, 4To 6nM3K0 K
oTmeTkam KoHua 40-x rogos Tekyutero ctonetua. Ha pue. 14, kpome Habnio-
AEHHOrO, NpuBeleH XO4 YPOBHA, BOCCTAaHOBMEHHOrO C YY€TOM BAWAHWUA BCE-
ro KOMIaeKca xo3AnNCTBEHHOW AeATeNbHOCTH B BacceriHe, T. e. Xoa YPOBHeN,
KOTOpPble UMenu 6bl MECTO, ECNK PEXUM NMPUTOKa B Mope 6bin Gbi ecTecTBeH-
Hbim. TNpuBeaeHHble AaHHbIE CBMARTENLCTBYIOT O BECEMA 3HAWMTENLHOW B NO-
cneaHve LECATUNETUA PONKU XO3RNCTBEHHOW OEATeNbHOCTU B MHOrOneTHUX
koneGaHuAax ypoeHa Kacnuiickoro mopa,

Karactpodmueckoe cHmmkenve yposHa ¢ 1833 no 1940 r. Ha 168 cm Brino
obycnoeneHo Ha 94 % (158 cM) KaMMaTUueCKUMU NPUYUHAMU U TOMNLKO Ha
6 % (10 cM) BnuAHMEM XO3ANCTBEHHON feATensHOCT B Bacceline. Haunnar ¢
50-x roaos ponb aHTPONOreHHbIX (PAKTOPOB Pe3Ko BO3pacTaeT; ecnm bb! ux
He 6bino, To, HaunHaa ¢ 1956 r,. Habmoaanack 6l ycToWuMBaA haza noabema
YPOBHA U B HacToAllee BpeMA ypoBeHb 6bin 661 Ha 1,5 m Bbiwe ero coBpe-
MEHHbIX OTMETOK,

Takum o6pazom, ANA HageXHOW oueHKW Byayulero NONOXeHUA YPOBHA
Kacnuiickoro mopa npexae scero Heo6xoaumo AaTb NPOTrHO3 ero M3MeHeHun
noa BAUAHKEM KAUMaTU4eCKuX (HakTOROB ¥ OUEHWTL PONb NNAHUPYEMON XO-
3ANCTBEHHON AeATENbHOCTU B BacceitHe.

Hanbonblive TPYAHOCTU BO3HWMKAOT B pelleHMUM NepBoi npofnembl, a
MMEHHO B OTHOWEHWU NPOrHO3UPOBAHUA eCTECTBEHHLIX KoNebanuit yPoBHA
mopA ¢ 3abnarospemMeHHocTeio o 10—15 net u 6onee. 3Toi npobneme Gbino
NocBARILEHO HemMasno PaboT, BbINONHEHHb!X B ocHoBHOM B 60—70-e roas!, B
KOTOPbIX AaBafNCh XapaKTepPUCTUKKU CPEAHUX 3HaYeHWId YPOBHA MOPA Ha nep-
CNeKTUBY MnuU NPOrHO3UPOBANCA XOA4 YPOBHA Ha KaXkAblit roa ¢ 3abnarospe-
mMenHocTbio oT 5 po 30 ner.

Bce meTtoan cBepXxaonrocpoyHoro nporHosa yposrAa Kacnwiickoro mopa
OCHOBBLIBAOTCA Ha cneayloLLem:

— Ha yCTaHOBNEHUN Pa3NUUHOr O POAA 3aBUCUMOCTEN XaPaKTepucTUK ypos-
HA OT CONHEYHOW aKTUBHOCTH, Yalle BCero BhipaxkeHHol B Buae yucen Bonbda
/4,5, 6, 72, 89/;

— Ha YCTaHOB/IEHWU CBA3e XOAAa YPOBHEN C pasnnuHbiMu hopMaMu atMmo-
chepHOit UMPKYNALMA, BbiPaXKEHHbIX Yaule BCero B BuAe MHaekcos BaHred-
reima v Butensca /2, 11, 33, 69/;

— Ha BbIABNEHUN TEM UAWM MHbIM CNOCOBOM NEpUOANYHOCTH B PAAAX MHO-
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roneTHUX KonebBaHWiA YPOBHA W ee IKCTPaNoNMpoBaHun Ha nepcnexkTusy /88/.

He ocTaHaBnuBaACh Ha AETANbHOM aHanNU3e OCHOBHbIX METOAUYECKMUX NO-
AOWEHWA YKa3aHHbIX NPOFrHO30B, WX NPeUMYLLLECTBAX W HEROCTaTKax, OTMme-
TWM, 4TO MO HMM NPOrHO3MpOBanu ypoeeHs Kacnuiickoro mopa ¢ 1955 no
1972 r. Ha 10—15 ner snepep, a HacTe U3 HUX ¥ N0 KOHUA TEKYULErO CTOoNeTUAR
PesynbTaTthl 3TMX NPOrHO30B NpMBeEAEHEI Ha puc. 16; comocTaBnAA YPOBHU NO
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Puc. 15. YposHu Kacnuickoro mopA N0 CBEpPXAONTOCPOUYHLIM NPOrHO3@M PasnMuHbIX
aBTOPOE fOf, BAUAHWEM ECTECTBEHHLIX KAUMATM4ecK ux thakTopoB..

1 — HabmoaeHHbIW ypOBeHb, NporHosel: 2 — 6. A. Anonnos, 3 — A. H. Adanacbes,
4 — U. M. Cockun, 5 — B. C. AHToHoB, 6 — 6. A, linamun, 7 — E. I'. Apxunosa v ap.,
8 - K. . CMupHOBa.

nporHo3y ¢ (hakTiueCKuM XOROM ypoBHA flo 1986 r., Henb3A He 3ameTuTs,
uyTo Tonbko nporHoz E. I'. ApxunoBsoit He onpaeaanca. MNporHosbl Bcex oc-
TanbHbIX aBTOPOB A0BOMNBHO XOPOLWO COOTBETCTBYIOT HabnioAeHHOMY wnmn
BOCCTaHOBNIGHHOMY C Y4eTOM XO3AWCTBeHHOW AeATenbHoctu (puc. 14) xoapy:
yposHa. Camoe no6onbiTHOe, uTo 60nbluan yacTb aTopoB (A, H. Adanacees,
. M. CockuH, B, C. AvtoHos, B. A. llnamun, K. . CmupHosa) 8 o6uiem go-
BOMbHO NPaBUNbHO Aanu NMPOrHO3 UHTEHCUBHOIO MOAbEMA YPOBHA, Hauaslle-
rocA 8 1978 r. (No Aa3HHLIM YNOMAHYThIX aBTOPOB NOALEM YPOBHA NOJDKEH
6b1n HawaThcA B nepuon ¢ 1973 no 1980 r.). dobBasum, 4TO, NO MHEHUIO
A. A. T'vpca, obiee nosbiweHne ypoBHA KacnuitCKoro MopR ROMKHO 6bino
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HayaTbeA B 1958 1., a, no M. C. Sitrencony, neproa ¢ 1970 no 2000 r. ponxeH
XapaKTepu30BaTbCA OTHOCHTENLHO BbICOKUM CTOAHUEM ypoBHAa Mopa. Moxer
6b1Tb 70-e rogbl U ABMAIOTCA HaAYanoM HOBOW, NPOACINKUTENLHON TPaHCrpec:
CUK B BEKOBOM UunKne konebauuii yposHa Kacnuiickoro mopa {(puc. 13)?

HecmoTpAa Ha AOBONLHO OAMHAKOBbIE BbIBOAB!I BONLLIMHCTBA NPOFHO3MUC-
ToB {(puc. 15}, Mo mMHeHWUIO aBTopa, BPAL i1 OHK MOTYT CYXUTb HaAEKHbIM
OCHOBaHMEM ANA NPUHATWA OTBETCTBEHHbIX PelleHui no npobneme Kacnuiic-
KOro MOpA.

AHanWavpya ncnonb3oBaHHble METOAVYECKUE NMPUEMb) 1 PE3yNbTaThl KNK-
MaTUYECKUX MPOrHO30B YPOBHA MOPA, CneayeT OTMETUTb, YTO TaKoro poAa
NPOrHO3bl ABAAIOTCA 4acThI0 OFPOMHOI ¥ CNOXHOW NpobBaemsbl cBepXAONro-
CPOYHOT O MPOrHO3MPOBAaHUA OCPERAHEHHbIX KAUMMAaTU4ecKUX ycnosui Ha 06-
LWNPHBIX TePpMTOpPMAX (B AGHHOM cnyyae 3HaunTenbHOW Tepputopuu EBpo-
nefickos yactu CCCP, cocTaBnatowien Gaccerin Kacnuiickoro mopa) , Kotopan
KaK W3BECTHO, elue AaneKa OT CBOEero pelleHuA U AOCTOBEPHOCTL NPOrHO3U-
pyeMbiX Ha CTONb OTAANEHHYI0 MepCcneKTUBY YPOBHel ele OvyeHb Mana.

MHorue uccnegosateny cnpaBefnyveo OTMEYalOT, YTO KOPPenALNOHHbIe 3a- -
BUCUMOCT MEXAY YPOBHEM-MOPA U XapaKTepucTvkamu atmocdiepHoi uup-
KYNALWM COAEMIKAT CUCTEeMaTU4eCKUe NOr PeliHOCTH, ABNAKOTCA HeyCTONYMUBbI-
MK 1 He NMo3BoNAKT AaBaTh hhexTUBHbIE NPOrHO3bI B TeueHne ANMTENbLHOr 0
spemMeHin. ApyrumM MpUHUMIUENsHEIM HEAOCTaTKOM TaKoro rnoaxoAa AssAeT-
CA OTCYTCTBME HafexHbIX cnocoboB NporHo3vpoBaHuA camux Gopm aTMo-
cthepHOW UMPKYNALMK, TaK KakK TaKoW NMpPoOrHoO3 faeTcA Ha ocHoBe MeToAa
aHanorui, KOTOPb!A, N0 MHEHUIO NPOFHO3UCTOB, ABNAETCA BECLMA YCNOBHbLIM,
NoCcKOMNbLKY XOA aTMocthepHbIX MPOLECCOB B NPOLWIOM RanNeKo He BCeraa Cox-
paHAeT aHanoruio B 6yaywem. Jo6aBuM K 3TOMY, 4TO aHTPOMOreHHbie U3Me-
HEHUA KNUMaTa yxe B Gavkailuve AeCATUNETUA MOFYT BECbMa CYLLECTBEHHO
NOBNWATL Ha XapaKTep NPOLECCOB aTMOCHEPHON LMPKY NALUM,

Ucnons3oBaHue ANA AOAFOCPOMHOFO NPOrHO3UPOBaHMA TaK Ha3biBaeMbiX
CONHEYHO-3EMHbIX CBA3eW A0 HACTOAULErO0 BPeMEHU He UMeeT AOCTaTOuHO Ha-
AEXHOW (hU3NYECKON U IKCNePUMEHTaNBHON OCHOBBI, YTO, KOHEYHO, CHUXKAeT
VX AOCTOBEPHOCTb; KPOME TOTO, YCTOMYMBOCTL 3TUX CBA3EIA TaKKe HEBENMKa,

Tem 6onee npobnemMaTUuHbIM NPEACTaBNAETCA HanMuMe B MHOMONETHUX PA-
[ax HabnoAeHWA Haa YPOBHAMWU 3aMKHYTbIX BOLOEMOB YCTOMYUBLIX Aallb-
HUX CBA3eil, KOTOopble MOXHO Obino 6b1 ucnonb3osartb ANA Gonee UM mMeHee
AOCTOBEPHbIX MPOTHO30B Ha OTAAMNEHHYIO NepCneKTURY.

Xopoueit UNMOCTPaUMeR yKasaHHbIX NOMOXKEHUN, NO MHEHVIO aBTORE, MO-
ryT CNyXuTb pe3ynbTarbl MCcneaoBaHwiA, BhinonHenHbix 8 NTW B. 10. Teop
rueeckum /32/, B KOTOPLIX aHANUIVPYIOTCA PasiMYHOIO POAA KOPRENATUB-
Hble CBA3Y ypoBHA Kacnuitckoro Mopa ¢ MHAEKCaAMU COSTHEYHON aKTUBHOCTY
1 aTMocdepHON UMPKYNALUY C YYETOM UX YCTOMYMBOCTY BO BPEMEHW.,

Mpexae Bcero aHannaupoBanack BO3MOXHOCTb UCMONL30BAHUA ANA Npor-
HO30B B3aWMHOV KOPPENALNOHHONU (PYHKIMY BUIa

H,, =Wl (9)
68



rae H, ., — cpenHwii ypoBerb 3a roa (t+7); J; — uhpexc atmocdiepHoit ump-
KYNAUAN UK CONMHEMHON aKTUBHOCTY 3a TOA t; T — BPEMEHHOW CABUI B roaax
MEX/AY 3HaYeHUAMU YPOBHEA U MHAEKCOB.

B KauecTBe XapaKTepUCTUKU aTMocepHON UMPKY ALY NPUHMManace no-
BTOPAEMOCTb 3aNaAHOr0, BOCTOYHOT O Y MEPUANOHENLHOTO TUMOB UMPKY NALUK
BanreHreitma, a TakoKe MHAEKC aTNaHTMYECKON UMPKYnauuu Butennca; conHe
WHaA aKTUBHOCTb XxapaKTepusosanack yucnamu Bonbda.,

BoinonaHexHbie Mo 3aBUCUMOCTH {9) MHOrouYMCNEHHble pacyeTsl nokasanu,
YTO CBA3Y FOAOBLIX YPOBHEN (HabMogeHHbIX M BOCCTAHOBMEHHbIX) ¢ roaoBbi-
MM 3H3YEH AP Pa3NNUHLIX UHAEKCOB NPU PasHbIX T ROBOMLHO cnabble (Mak-
cUManbHble 30 MeHuA Ko3dduumeHToB Koppenauun He npesbiwat 0,5—-0,6)
U NX HEBO3MOXI O UCTIONL30BaTh ANA HAASKHOr0 NPOrHO3WPOBaHWUA FOAOBOTO
XOAa YPOBHEM.

[Llanee uccnegoBanach 3aBUCUMOCTb BUja

H(t+r),T=‘“Jr,T)' (10}

rae Flh 1), T cpeaHvi ypoBeHb 3a nepuod T netotroga (t+7); ]t, T-
CpeaHee 3HaueHUe wHAeKca 3a nepuod Tnet or rofa t; T — BPEMeHHOW! cABUF
MeXAY NepruosaMu oCpefHeHUA YPOBHEN U MHAEKCOB.

3asucumoctn {10) paccunThiBanuce ANA PasNUYHbBIX MHAEKCOB aTMocep-
HOM UVPKYNALUM U CONHEYHON aKTUBHOCTW MpKU PasHbiX 3HAYEHUAX OCpeaHe
Hua T v caBura T NPUMEHUTENBHO K pRAY YpoBHel ¢ 1837 no 1975 .

B pesynbtate aHanusa 6bLin0 BLIABNEHO HECKOALKO Hanbnee HageXHbIX
NMPOTHOCTUMECKUX 3aBUCUMOCTEN, PacyeTsl N0 KOTOPLIM AOBONLHO XOPOLIO
cooTBeTcTBYIOT hakTuueckomy (po 1955 r.) u BoccranoBnenHomy (nocne
1955 r.} xoay yposua Kacnuitickoro MopA. 3T 3aBUCUMOCTHA MCMONL3OBE-
NUCL ANA NPOrHO3a CPeAHUX YPOBHER HA MepcneKTUBY A0 KOHUE CTONETUA K
ANA aHanu3a NOMYYEHHbIX Pe3yNbTaToB.

B wactHocT#, Haubonee yaauHLIMU 0 Ka3anucb 3aBUCUMOCTH:

—cpeaHero 3a 6 neT yYpoBHA M 3aNagHOro MHAEKCA atMochepHon UMPKY-
nAumMm co casurom T = 6 net {r = 0,90) ;

— cpeaHero 18-neTHero aHaueHUA YPOBHA U BOCTOMHOro uUHAeKca atmocthe-
PHOM uupKynauuy co cagurom 7 = 18 ner (r = —0,95) ;

— cpeaHero 11-netHero 3HaveHuA ypoBHA K yucen Bonedbanpu 7 =0 (r=
=-0,87).

HecmoTtpa Ha Bbicokue KO3hhUUMEH T KOPPENALUN, NPOrHO3bI NO NONy-
Y4eHHbIM 3aBUCUMOCTAM CpeAHero ypoBHA Kacnuickoro mopa npuseny K pas-
NUYHLIM U AaXe NPAMO NPOTMBOREUMBLIM PeayfibTaTam, Tak. ecnu NporHoau-
poBaTb 18-neTHue 3HaueHUA YPOBHA MO BOCTOMHOMY UHAEKCY atMoctepHoN
UWMPKYnAuUMK, To B cpegHeMm 3a 1976—1993 rr. oH gomken BbiTh HUKe Ha
1,7 m cpepHero ypoBHA 3a nepuoa 1958—1971 rr., ecnun »ke nporHo3nposarts
no wncnam Bonsda (npornosHsie AaHnsie), To yposeqs 1976—1986 rr. oka-
3bIBaeTCA MOYTH Ha 2 M Bbllwe cpeaHero ypoBHA 3a 1965—1975 rr. Pacuers!
CpeAHerc YpoBHA MO CBA3W C 3anaAHbiM VHIEKCOM aTMOCHEPHON LUPKYAA-
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Puc. 16. ®daktuyeckue {7) u paccumTaHHsie (2) no 3anagHomy WHAEKCY aTMOCKEPHOR

uMpKynauuu BaHreHreiima cpeaHue 6-neTHue ssaueHMA yposHa Kacnuiickoro mopa (3a-
MMCTBOBaH 13 paboTs! /32/}.

umn (co casurom 6 ner) pgasanu xopolume pe3ynbTaTel A0 1967 r., HO 3aTem
XapaKTep 33BUCVMOCTM PE3KO HaRYWWNCA U NO HeWh CTaNO HEBO3IMOXKHbIM Aa-
BaTb nporHo3 (puc. 16) .

Kak nokasan aHanu3 BpeMeHHbIX pAAoB yposHA Kacnuiickoro mMopAa, nH-
AeKcoB aTMocthepHoW uMpKynauMu u wucen Bonbda 3a MHOroneTHuit Nnepuog,
npuBeLeHHbIe CTONb Pa3HOPEeUUBHIe Pe3ybTaThi OBBLACHAKTCA rnaBHbIM 06pa-
30M HEeyCTONUNBLIM BO BPEMEHU XapaKTEPOM CBA3N MeXAY YPOBHAMM U yYKa-
3aHHbIMK hakTopamu, O6 3ToM BecbMa YBeANTENLHO CBUAETENLCTBYIOT AaH-
Hbie, npeAcTaBneHHble Ha puc. 17, rae nokasaH xof Bo BpemeHy yposHa Kac-
nuiickoro mopa # wucen Bonba (no 11-neTHUM CKONL3ALWMUM cpeaHUM) 33
nepuog ¢ 1837 r. 3a 139 nier (c 1837 no 1975 r.] e TeyeHue OTAENLHBIX MHO-
roNeTHUX NepMoAOB HEOAHOKPAaTHO U3MEHANOCL He TOMbKO 3HayeHWe, HO 1
3HaK Ko3dhdmuneHTa KOppenauuM Mexay ypoBHem W uwucnamu Bonbda

(c 1837 no 1862 r. cBA3bL nonoxkuTensHas, ¢ 1862 no 1874 r. — oTpuuaTens-
HaA, ¢ 1874 no 1924 r. cBA3b 6nM3Ka K Hymo, ¢ 1924 r. cBA3L OTPMLATENLHAA) . -

BeinonHenHsbie B 'TW uccneposarnna ybeantenbHo nokasanum, 4To Heobxo-
AWMO KpaitHe OCTOPOXHO OTHOCMTBCA K pe3ynbTaTam CBepXAONroCPOMHbIX
NporHo30B ypoeHA Kacnuilckoro MOpA, Aaxxe ecnu 8 0CHOBY NPOrHO3UPOBa-
HWA MONOXKEHbI CBA3W C BECbMA BbICOKUMU KOhtUuMeHTaMy KOppenauvu.
B 3aBucumMocTy oT TOro, Kakoii BotbpaH Ana aHanu3a MHOrONETHWUI NepUoa u
Kakue aHanu3upylTCA (GaKTopbl, MOXHO MOAYYUTL CYLUECTBEHHO Pa3fNMuHble
" gaxke NPAMO NPOTUBONOAOKHbIE BbiBOALI B OTHOLWEHMN KonebaHnA YPOBHA
MopA B 6yayiuem.

MpuseneHHbie BLIBOAL!, KOHEYHO, HE 03HAUAIOT NONHOW GecnepcneKTUBHOCH
™ pelseHua npobnemot CBEPXAOIITOCPOUHOTO NPOrHO3UPOBAHUA YPOBHENR 3a-
MKHYTbIX BOA0eMOB. [10-BMAMMOMY, CBA3M MEXAY anemMeHTamu BoAHoro Ba-
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Puc. 17. Kone6anua yposHa Kacnuitckoro mopr (7) n uucen Boneda (2) no 11-ner-
HUM CKOMb3ALWMUM CPERHUM.

flaHca MopA U hakToOpaMn KOCMWYECKOT0 U Feothu3uNecKOro NPoONCX0XAEHUA
HOCAT Oonee CNOXHbIN XapaKTep, U BbIABNEHWE UX U tM3ndecKan MHTepnpe-
TauMA npeactaBnaioT coBoit He NPOCTYI0 3aAady, KOTOPaA A0 HacToAULero
BREMEHY He peilleHa.

UccneposaHna B 3TOM HanpaBneHun A0MKHb! NPOACMKATLCA Y RBMATLCA
yacTbio Honee WMPOKON, KOMNJIEKCHOW Npo6neMbl CBEPXAONT OCPOYHOro NPo-
FHO3UPOBAHUA KNuMaTa Ha o6WWPHLIX TeppuTOopUAX. YTO KacaeTca NPOrHO-
3MPOBaHUA NONOXeHuA YPoBHA Kacnurckoro Mops Ha nepcnekTUBY, TO, NO
MHEHUI aBTOPa, NPYU COBPEMEHHOM COCTORHUM U3YYeHHOCTN npobnems!, Heob-
XOAUMO OPUEHTUPOBATLCA Npex/e BCero Ha BapMaHTHble BEPOATHOCTHLIE pac-
YeTbl C YYETOM BAMAHUA XO3ANCTBEHHON eATE/IbHOCTU B bacceitHe 1 BO3MOX-
HbIX aHTPONOreHHbIX M3MeHeHUn Knumara. [1py aTom nporHosupyemoe MHO-
rMMyn aBTOpaMu NOBbIWEHHOE NONOXKeHWe YPOBHA MOPA A0 KOHLA CTONeTUA
{puc. 15} MOXHO yuecTs, NPMHMMAER BO BHUMaHKE B Ka4yecTBe OAHOr O U3 oc-
HOBHbIX BapMaHTOB NpU NNaHMPOBAaHWMKU BOLOXO3AWCTBEHHbIX MEpPONnpUATUA
CUTyauuu, Korpa ecTecTBeHHbI NPUTOK B Mope ByAeT Bbiuwle, a UCNapeHue
HUXe HOPMbI.

B ocHoBe BepoATHOCTHLIX pacueToB Gyayiuero nonoxerua yposHa Kac-
NUIMCKOro MOPA, KOTOPbIE BLINONHANWUCE MHOTUMYU aBTOpamMu (aHanus nony-
YEHHbIX pe3yNbLTaTOB NpuBeaeH B paboTe /85/), nexuT npeanonoxeHue, uTo
ECTECTBEHHbIE KIIMMATUYECKUE YCNOBUR ABAFIOTCA CTauMOHAPHLIMK, 3 FOAO-
Bble 3HaYeHUA NPUTOKA, UCNAPEHWA 1 OCaAKOB B XPOHOMOr MMECKOM NOCAERO-
BaTeNnbHOCTN NPEACTAaBNAIT COBON NPOCTbIE MAPKOBCKUE Lienh.

OvmeTUM, KCTaTk, 4TO aHaNOrUMHbIE NPEANOCLINKK NEeXaT B OCHOBE BCEX
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METOAOB PacyeTa OCHOBHbIX XapPaKTePUCTUK CTOKA AJIA CTPOUTENLHOrO U BO-
LOXO3RAWCTBEHHOro npoexkTupoBaHWA. O6bEKTUBHOCTL 3ITUX NPEANOCHINOK
noaTsep)AeHa MHOroneTHe MPaKTUKON pacyeToB CTOKa U ONbITOM 3IKCANya-
Tal MM camMbix pasHOOBpasHblX BOAOX03ANCTBEHHbIX 06bEKTOB.

BepoATHOCTHLIA NOAXOA AONYCKAaeT KaK aHanUTUYEeCcKuid pacueT ypoBHeH
no metoay C. H. Kpnukoro # M. P. MeHKena, Tak u yucneHHble pelueHun,
OCHOBaHHbie Ha MoaenupoBaHun meToaomM MoHTe-Kapno MHoroneTHux paaos
cocTasnAioWMX BoaHoro 6anaHca. Oba 3TUX MeToAa, KakK NoKa3an aHanus,
paoT B obuiem GnusKkue pesynbTaThbi, TeM He MeHee, MO MHEHWUI0 aBTopa, BTO-
POM 13 HUX MpPeAnoYTUTENbHee, NOCKONbKY OH Gonee husmueckn o60cHOBaH,
He TpeByeT NpeABapuTenbHbIX AONYLUEHUA U NO3BONAET AaBaTb He TONbLKO
OLEHKY CpeaHero MOAOKEHUA YPOBHA, HO Y BO3MOXHLIX OTKNOHEHW! npu
no6ol AoBEPUTENbHONW BEPORTHOCTH,

Wcnonb3ya yTouHeHHble AaHHbIe NO BOAHOMY BanaHcy u NONiydYeHHbie oue-
HKY® U3MEHEHWIA CTOKA peK NoA BAMAHWEM XO3ANCTBEHHOM [eATeNbHOCTY, aB-
Top B 1975 r. paccuutan 6yayiiee nonoxkeHue yposHA (puc. 18} npu pasHoit
Knumaivueckon cutyauum /81, 85/. CornacHo 3Tum oueHKaMm, Npu cpeaHux
KNUMATUYECKUX YCMOBUAX WU NPU pacCuMTaHHbiXx B 1975 r. usmeHeHMAX Ha
rnepcneKTUBY NPUTOKA NOA BAWAHMEM XO3AWCTBEHHOW feAatensHocTn AQ
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Puc. 18. Mputok u yposHu Kacrnuinckoro mopa 3a 1950—-2010 rr,

7 — dakTUiecKuit NPUTOK, OCpeAHeHHbIN 3a 5-neTHuWe nepuoab!, 2 — n3MeHeHue Npu-
TOKa 3a c4eT XO3RWUCTBIHHON AEATENLHOCTU NO AanHbiM 1975 1, 3 — T0 xe no pacueTam
1985 r., 4 — HabnoaeHHble ypOBHUW, 5 — ypOBHW, paccuuTarHele 8 1975 r. AnA cpeaneit
BOAHOCTH, & — TO e, HO ANA NPUTOKA Ha 10 % Bbliwe HOPMBbI.
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(pc. 18, nuauA 2) npepnonaranocs cHwkenuwe yposHAa Kk 1990 r, ao
—29,20 m abc. n k 2000 r. no —29,90 m abe. nnu cooTBercTeeHHo Ha 0,5 1 Ha
1,4 m. Npu Tex Ke yCnoBUAX XO3RUCTBEHHOW AEATENbHOCTU, HO NP NPUTOKE
na 10 % Bbilie HOPMbl OXWAANOCHL NOBbilienwe yposHa K 1986 r. go
—28,00 m abc. n k 2000r. ao —28,25 m abce. (puc. 18, nunua 6) . Mo gaHHbIM
HabmoaeHui, ¢ 1973 no 1977 r. nMeno MeCTo pe3Koe NageHne YPOBHA MOPA
(ro —29,00 m afic.) , 06ycnosneHHoe UCKNIOUYNTENLHO HU3KUM NPUTOKOM, a C
1978 no 1986 r. ypoBeHb MOPR CTan NOBbLIWATLCA W AOCTUIN OTMETKHU
—-27.90 m a6c. Kak noxasan seinonHedHsit 8 T n TOUHe ananus Boasoro
Hanarica Kacnuiackoro Mopa 3a nocnegHue rofbl, MMeBLIee MeCTO 0COBeHHo
pezkoe noBbiuseHne ypoBHA Mopa ¢ 1978 no 1981 r. (yposeHb noaHAncA Ha
0,9 M) 6uino obycnoeneHo oCoOBEHHO GRArONPUATHLIM COYETaHMEM 3NEMEH-
TOB BOAHOrO BanaHca B8 ITOT NEPUOS, 3 UMEHHO YBenuyeHuem cToka p. Bonru
{#a 10 %) u ocankoe Ha akBatopuio Mopa (Ha 11 %) B pesynsTaTe noBsiLe
Hur OBLLEI YBNAKHEHHOCTHU BacceiHa nMpu HECKONMbKO NOHWKeHHbIX {Ha 6 %)
3HaYEeHWAX UCMapeHUA C BOAHON MOBEPXHOCTH; HEKOTORYI0 PONb ChIFpano M
nepexkpoiTue 3anuea Kapa-boras-lon, ocywectenedHoe 8 Havuane 1980 r. Cne-
AyeT OTMETUTb, YTO 33 MHOTONETHUI riepnof HabnioaeHnii HeoAHOKpPaTHO Hbl-
Banu CAy4an TaKoro »ke U Aake Bonee NOBbLILUEBHHOrO NPUTOKA U OCAAKOS U
NOHWKEHHOrQ UcnapeHuA B TeueHue 4 neT u Gonee, HO HUKOrAa 3TV NPOLECCHI
He COBMajanu BO BReMeHU, Kak 3To npousowno ¢ 1978 no 1981 r. Nocnea-
HEe U Bbi3BaNO CTONb M3aNoBepOATHLIV NOABLEM ypoBHA Kacnuitickoro MopA.

Takum 06pa3zoMm, paccunTaHHbiM asTopom B 1975 r. xoA YPOBHA MOXHO
cuuTtath Kk 1986 r. BNonHe ONpPaBAaBLIMMCA — OH B MOMIHOW Mepe COOTBETCT-
BOBan oAHOMY n3 BapuaHtoB pacyeta. KoHeuHo, Hanbonee BepoATHbIM 3
1976—1986 rr, 651010 6b1 NOHMXKEHME YPOBHA, YTO COOTBETCTBOBANO 6bl cpea-
HUM KJIAMaTHYeCKMM YCIIOBUAM MU 3TO HEOAHOKPATHO noauepkusanocs., Oa-
HaKO, HaumHana ¢ 1978 r. B BacceltHe UMenu MEeCcTo UCKNIYMTENLHO aHOManb:
Hble YCNOBUA, KOTOPbie NPUMBENN K PE3KOMY MNMOBLILLEHUIO YPOBHA. BepoAT-
HOCTb TaKOW CUTYauuu O4eHb Mana, HO UMEHHO OHA U CNYYMNACh.

Kakum e cnepyeTt 0Xuaarth yposeHb Kacnuiick oro Mmopa 8 nepcnexkTuse?
370 BaxHeA M BONPOC, OT KOTOPOrO BO MHOIOM 3aBUCAT NYTH PELeHUR
npobnemb! Kacnuitckoro Mopa, Heo6X0AMMOCTb U LenecoobpazHocTb NNaHn-
POBAHMA TeX UNKN WHbIX BECbMA AOPOTrOCTOALIMX BOAOXO3AMCTBEHHBLIX MEPO-
NpuATHMA B BacceHe U Ha aKBaToOpUKU MOPA, B TOM uYUCNe MEPONPUATUA No
TePpPUTOpUanbHOMY nepepacnpeaeneHnio BOAHbLIX PECYPCOB.

AnAa otBeTta Ha 3T0T BONpoC B camoe nocneaHee spema 8 I ' paspabora-
Ha Havbonee coBeplueHHaR MeTOAMKA BEPOATHOCTHOrO NPOrHO3a C YHETOM
BIWMAHUA XO3ANCTBEHHON ASATENbHOCTU W BHTPONOFEHHbIX W3MEHEHMN KIW-
MaTa U BLINONHEHbI PAcYeTbl NONOXEHWUA YPOBHA MOPR HA nepcnexkTusy’.

PacueTtbl 6yayiiero nonoxkeHUs ypoBHA MOPA NPOU3BOAATCA MO ypas-
HeHu BOAHOro GanaHca

! PaspaboTku BoINOnHenw B, 10. Teopruesckum, A, B. Exoseim, A. K. Mouceen-
KOBbIM.
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rae H;n H; .  — yposun mopn i-rou {i+ 1 ro} roaa, cm; £Q, . — cymmap-
HbIA noeepxnocmbm NPUTOK B Mope, Km> ; P, — cnoli ocapkos Ha nosepx-
HOCTb MOPpA, eM; Q) — ﬂ0A3EMHhIM npmox 8 MOpe, NPUHUMAEMbIA 33 BCe
oAbl NOCTOAHHLIM 1 paBHbIM 5 km® /rop; E, — cnoit ucnapeﬂm C BOAHOW NO-
BepxHocTW, cM; Qu g — cTok B 3anuB Kapa Boras-Ton, km3; F, — cpeanan
nnowaas BOAHOM NOBEPXHOCTU MOPA, KMZ, onpeaenAeTca no 3aBMCMMOCTM
oT yposHAa H;.

OcHOBHaRA NPUXOAHAEA COCTABNAIOLLAA, OT KOTOPOIt BO MHOTOM 38BUCUT NO-
NOXeEHWe YPOBHA — NOBEPXHOCTHbIA NPUTOK £Q . — ONPeAenAercA Kak
cymma ctoka no p. Bonre — r. Bonrorpaa, p. Ypany —c. Tononum, p. Tepeky —
c. Kapranuxckan, p. Kype — ycTbe; cymmapHoro ctoka pek Cynaka, Camypa,
Manbix pek 3anagHoro nobepexbA W upaHCKuX pek. OTAENbHO YYUTLIBAIOTCA
ecTecTBeHHbie notepu 8 Bonro-AxTybuHckoi noitme u aenbTe p. Bonru, 8
yCTheebix 06nacTAX pek Ypana u Tepeka no ycranosnenHoim B ['TU 3asucu-
MOCTSAM OT BOAHOCTU B8 YKa3aHHbIX CTBOPAX.

MameHeHre CTOKA NOA BAMAHWEM XO3AWCTBEHHOW AeATenbHocTU AQ, .,
NPUHUMAETCA OTAEeNbHO ANA BCEX YKa3aHHbIX Bbiwe peKk {rpynn pek) no no-
cneaHuM oueHkam T ¢ yueToM BOAHOCTY KaXKAOro roaa.

Ocaakv Ha noBepxHOCTbL MopA P; onpesaeneHbl ¢ y4eToM nx pacnpesneneHun
No aKBaToOpMU NO AaHHbLIM He TONbKO GeperosbiX 1 OCTPOBHbIX CTaHUWM, HO U
CYAO0BbiX 3mepeHuir, B cpeaHem 3a 1880—1985 rr. cnow ocapgkos coctaBnAaeT
240 mm npu C, = 0,165. Mo paHHLIM pa3finuHbIX 8BTOPOB, CPEAHWIA CNOW oca-
akoB Ha Kacnuiickoe mope usmenaetca ot 180 ao 240 mMm. Ucnaperue ¢ Boa:
Hol nosepxHocTu E, onpeaenenHoe Kak octaTouHblit ufied BoaHoro Banaqca,
COCTaBnAET B CPeAHEeM 32 MHoronetHmuit nepuoa E = 970 mm npu C, = 0,07.
AnAa KOHTPONA yKasaHHbIX 3Ha4YeHWUl, aHanusa HesA30K BoAHOro BanaHca mo-
PA ¥ O6BLACHEHWA NPUYNH ero U3MeHEeHWUn 3a PasnNuyHblie MHOroneTHWe Nepuo-
Abl Oblna BbiINOAHEHA OUEHKa WCNapeHUA He3aBUCUMbIM NyTem no dopmy-
nam, yunTbiBaloWMM ruapomeTeoponorudeckune daxkTtopsl. B atom cny4ae uc-
napexue EnonyyeHo paBHbIM Mo pasHbiM topMynam oT 910 o 973 mm /46,
65/. U3-3a uMelowmx MECTO PaCXOXAEHUIA B OUEHKAX UCNAPEHWUA WU OC4AKOB
suaMMoe ucnapeHwe ¢ MopA (E — P) npu pacuetax Ha NepcheKTUBY Takke
MOXET NPMHUMATLCA pa3nuuHbiM — oT 730 ao 780 mm. MepBoe 3HayeHue, no
MHeHUI0 aBTopa, 6onee 060CHOBaHO — OHO NOATBEP)KAAETCA pacueTamu BCeX
cocraBnaloumMx sBoaHoro 6anaHca 3a nepvoa HabnoaeHui /81, 85/, Tem He me-
Hee NPM pacyeTax Ha NepcneKTUBY B KayecTBe OAHOTO M3 BapUaHTOB OueHKa
YPOBHA MPOUIBOAVTCA W MPU 3HaYeHWU BuaumMoro ucnapenua (E— P)
= 780 mm.

Ortok B Kapa-Boras-Fon Qg npuHumanca pasHeim 2 km*/roa, pac-
CMOTPeH TaKkxke BapuaHT ipn Qu g = 0.

3a ucxoaHbIt yposeHb NPU pacyeTax Ha nepcneKTMBY B3AT ypoBeHn 1987 ..
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pagHbid H = —27,9 m abc.; MHOrosapuaHTHbie pacueTbl BbINONHEHb! C 1988
no 2020 rr., 7. e. 32 33 roaa. Mogennposanucet 33-netHue paanl (no 200 pea-
nusauwit) ctoka pex Bonru, Ypana, Tepeka, Kypsi, cymmapHOro npuTtoKa no
BCEM OCTanbHLIM PeKam, BUAMMOrO UCNApeHus € YYeTOM UX B3aUMHOW 3asu-
CUMOCTH; T. €. NPOBOAWNOCL CTaTUCTUMECKOE MOAENUpPOBaHWEe NO METOoAY
MoHTe-Kapno mHoromepHoro MapKoBCKOrO npouecca ¢ 3afaHHbIM 3aKOHOM
pacnpegeneHua. B KauecTse MOAENbHbIX XapaKTEPMCTUK MNPOLECCa NPUHATLI
eCTECTBEHHbIE HOPMbI, KO3(hduumeHThl Bapuauumn 1 aBTOKOPPENALnY Kaxxao-
ro pAAa, IMNMPUYECKAA KOpPEeNALMOHHAA MaTpuua, Ana kaxaoin us 200 no-
NYYeHHBIX peanu3aumMii MOAeNnUPYembix BeNuuMH no ypaeHeduto (11) anA
Kaxaoro ropa ¢ 1988 no 2020 r. onpegenanca ypoBeHb MOPA, NOCAE Yero
BbIMUCNANUCL €ro CPEeAHME 3HAYeHVA U aMNAWTYAa BO3MOXHbIX koneBaHuid.

Bee pacueTbl BbLINONHANUCE MHOTOBAPUAHTHO € YY4ETOM ABYX OCHOBHbLIX
runoTes:

— FUNoTe3a CTAUMOHANHOCTM KAUMaTu4ecKoi cutyauuun go 2020« ,;

- runoTesa HecTauNOHAPHOCTM KNUMATUYECKUX YCNIOBUIA 33 CYeT BAMAHUA
4enoBeKa Ha Knumar,

Npyu NPUHATAM TUNOTE3bl CTALMOHAPHOCTU KNUMaTa B pac4eTax Henocpeac-
TBEHHO MCNONL30BaNUCL IMIMPUYECKHME JaHHbIe MO BCEM MePeYnucrieHHbIM Bbi-
we KOMMoHeHTaM 6anaHca, nonyyeHHbiM ¢ 1880 r. CyMmmapHoe ymMeHbLeHue
NPUTOKAE Pe4HbIX BOA B MOPE 3a CYeT XO3ANCTBEHHON AEATENbHOCTU COCTaBu-
no, no nocneaHum ouenkam TN (8 km>/roa) : 1987 r. — 39,2, 1990 r. — 46
2000 r. — 55; 2010r. - 60; 2020r. — 65 (AQ, ,, Ha KaXALIV rOA NPUHUMA-
fIUCb OTAENBHO ANA YKa3aHHbIX Bbille BOAOCGOPOB C Y4ETOM BOGHOCTU peKu),

Kpome Toro, paccumtbiBanca BapuMaHT nepebpockKm wacTy ctoka p. Bonrn e
p. [lon B o6veme 5 km®/roa, HaunHar ¢ 1992 r. YuuTbiBan pesynbTaTtsl Npor-
HC3WPOBaHWA YPOBHA MOPA NO CBA3U C CONHEYHOM aKTUBHOCTLIO U aTmocdep-
HoW yupkynauunei (cm. puc. 15), a Takoxe BoiBOAbY, Nonyuennsie I, C. Tonwn-
ublHbIM /36/, B KauecTBe OAHOro U3 BapMaHTOB PaccyMTaHO NOSIOXKeHWe YPOB-
HA MOPA H3 NepcnexTUBY Npu ycnoeuu, 4o Ao 1996 r. ecTecTBEHHbLIA NPUTOK
B mMope byaeT Ha 5 % Bbilue HOPMBI, @ BUAMMOE UcnapeHve — Ha 5 % Huke HO-
pmel  (ycnosua, 6nuskne k nepuoay 1978—1985 rr.) .YKaszauuble ycnosuA
B Oob6WeM OTBENAIOT 1 Pe3ynbTaTam MOCAeAHUX UCCNEAOBaHUN, BLINOSHEHHbIX
B TU E. A. MNeoHoBLIM, KOTOPLIA cumTaeT, yTo neproa Ao 1996 r. gomxeH
XapaKTepnM3oBaTbCA MNOBbILWEHHbIM  €CTECTBEHHbLIM CTOKOM B BacceiiHe
p. Bonru.

Mpu runoTese HecTauMOHAaPHOCTU KAMMATUYECKUX YCAOBWI NPeACTOALLEro
nepuoga (no 2020 r.) yunTbIBanuCL NPOrHO3bI @HTPOMOrEHHBLIX M3MEHeH Uit
Knumara Ha Bnvkailume AeCATUNETUA, OCHOBaHHbIE HA YBENNYEHUN KOHLEeHT-
paunu B atmocthepe 3eMnn yrieKUCNoro rasa v Mansix ra3oBbIX COCTaBNAD-
umx {cm. rnasy 6) . Npu 3ToM Konu4ecTseHHble OLeH KW NPeANONaraeMbIX U3-
MeHeHWIA KNUMaTU4eckux napameTtpos B 6acceitHe Kacnuiickoro mopa (rem-
nepaTypsl Bo3fayxa, ocasku} v Ha ero aksaropuu {ocaaxku, ucnapexue) npu-
HATLI N0 AaHHLIM UccneaoBaHwuit, nonyyeHHsiMm B 1987 r. 8 'MW nop pyko-
BoacteoM M. M. Byabiko; BO3MOXHbIE U3MEHEHMA NPUTOKA PeuHLIX BOA B,
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MOpe NPMHATBI MO ABYM KPaiHWUM BapUaHTaM OUEHOK: MaKChManbHbie 1 mu-
HuUMasnbHbie usmeHexuAa. focnegHue COOTBETCTBYIOT NEUGNMIKEHHBIM OueH-
Kam, BbINONHEHHLIM B nabopatopuv BoAHbIX pecypcos ['TU noa pykosoacT-
Bom B. W. Babkuna (cm. rnasy 6) .

OxunaemMbie M3MeEHEHNA 3NEMEHTOB BoaHOro GanaHca Kacnuiickoro MopnA
3a cueT BIMAHWA 4€N0BeKa Ha KMMMar, rno agavusim I'TW, npusegets: 8 Tabn. .

Tabnuya 9

W3MEHEHUA 3NTEMEHTOB BORHOIMO BANAHCA
KACNUACKOIro MOPA

3A CYET AHTPOMOIEHHbLIX USMEHEHUA KITUMATA

lNoa
3nemenT HanaHca
1987 2000 2010 2020

CyMMapHuIl NPUTOK,
km? /roa:

BapuWaHT Makxc. 0 -4C —20 ~2

BAPUAHT MUH. 0 -18 4 25
QOcaakn, Mm 03 100 120 150
Ucnapenue, mm 0 15 20 30

B ©ooTBETCTBUMM C NPEACTaBNEHHLIM M AaHHLIMM CNefyeT OXKWAaTh 3aMeTHO-
ro YMeHbLIEHUA NPUMTOKA PeYHbIX BOJ B MOPe K KOHULY cTONeTWA (rnaBHbIM
06pa3oM 3a cyeT YMeHsweHuAa cToka p. Bonru), kovopoe B AanbHeisemM
{k 2020 r.) craHOBMTCA NpPaKTUYECKU HE3HAYMMLIM MW Adxe, HaoboporT,
CMeHAETCH yBenuueHuem nputoka. OcobeHHO cywiecTBeHHbIM npeanonaraeT-
CA yBenuyeHue OCaAKOB Ha aksaTopuio mopAa (no 60 % B 2020 r.) ; uameHe
Huie MCNAPEHUA OXKUAAETCA OueHb HesHauMTenbHsM (a0 3 %) . Moagenuposanue
COCTaBNAWMX BOAHOrO GanaHca Npu HECTAUMOHAPHON CUTyauun nposoau-
NOCb NO TOU XKe METOANKE, HO € Y4ETOM AaHHbix Tabn. 9; npu 3tom BBUAY HE
M3Y4EHHOCTU BAUAHWA AHTPOMOTeHHbLIX W3MEHEHUI KNWMaTa Ha BePOATHOCT-
Hble XapPaKTepPUCTUKU FMAPOMETEOPONOrMYeCKUX PAOB B KavyecTse NepBoro
npUbNvXeHUA BUA KPUBLIX pacnpeaeneHun, M3MEHYMBOCTb COCTABARIOLLMX
80AHOro Ganadca, Ko3dhuuMeHTB! X aBTORErPecCcH 1 B3aUMHONU KoppenAa-
UMN NPUHATBLI NO AdHHBIM HabmoaeHWA 3a npownei nepuod. OTaenbHO 661N
paccunTaH BapMaHT Npy yBeNMYEHHONW U3MEHUYMBOCTYU COCTABNAIOLWMNX BOAHOIO
BanaHca B yCNoBUAX aHTPONOTEHHbIX U3MEHEHMIT KnMmaTa.

B ycnosuAx HecTtauMoHapHON KNWMAaTU4ECKOW CUTYaUN Ha OCHOBE crieuu-
anbHO NPOBEAEHHbIX WCCMEAOBAaHUA YYTEHO BAMAHUE BO3MOXKHbIX aHTPORNO-
FEHHbLIX U3MEHEHNIA KNMMAaTUYECKUX XApaKTepPUCTUK Ha noTepyw cToka s 6ac-
CeliHE 38 cCYeT XO03AWCTBEHHON geAaTenibHOCTU., OHO 0Ka3anoch HesHauuTensb-
HbIM 1 cocTasnasno oT 5 go 8 % AQ, ., NONYYEHHBIX NPU CTAUMOHAPHBIX YCNO:
suax {cm. rnasy 6) .

B cootBeTCTBMM C M3NOXKEHHBIMMW BbILLIE UCXOAHLIMU AaHHLIMW WU Npeano-
ceinkamu 8 FTU coctaeneHa maTemaTuueckan mogens pacyeta Ha ABM 6yay-
wero NonoxkeHus yposHA KacnMiCKoro MOPA, NO3BONAIOWAA NPOU3BOAUTL
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Puc. 19. YposHuu Kacnuickoro mopa go 2000—2020 rr. ana pasHbix BapuaHTOB CTayno-

HApHOW ¥ HECTALLMOHAPHOR KNAMETWECKON cutyaunn (nuHun 7-5) .
6 —- HaBnoaeHHbIA yposeds No 1986 r. (ONucaHve BApMaHTOB cM. NO TeKcTy) .

pacyeTbl 80 2020 r. AnA cambiX Pas3fiMyHbIX BaPMAHTCB CTAUMOHAPHON U He-
CTAUMOHAPHOW KNMMATUYECKOW cUTyaluu NpeacToAwero nepuoaa. Hexoto-
pble pe3ynbTaThi pacueToB NpeacTaBneHs! B Tabn. 10 v Ha puc. 19 anA cneay-

HOWNMX NATH OCHOBHLIX BAPHUEHTOB!:

1) cTauvoHapHan KNMMAaTMYMECKaa CUTYaUWA, cpedHve Kinmatuueckue

yCrnoBws;

Ta6nuya 10,

OXUAAEMBIE YPOBHM KACMTUACKOT O MOPA

PU PA3NTUYHBIX BAPHKAHTAX

ECTECTBEHHbBIX U AHTPONOI EHHbIX U3MEHEHWUA KNMUMATA
(B M Q0 OTHOWEHWIO K OTMETKE —28,0 M ABC.}

Foa
Bapuant

1990 2000 2010 2020
1 -0,10 —0,62 -1,27 —1,84
2 0,17 -0,24 —-1,11 —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) 10 xe, HO po 1996 r. ecTecTBeHHLIN NPUTOK Ha 5 % Bbiwe HOPMbI, @ BU-
avuMoe mcnapedne Ha 5 % HnKe HOPMBL;

3) ¢ y4eTOM aHTPONOreHHBLIX V3MEHEHUA KRWMATA PU BapuaKTe Makcu-
MyMa U3MEHeHUA NPUTOKa B Mope;

4) 10 e, HO NPy BapMaHTe MUHUMYMA U3MEHEHMA NpUToKa B Mope;

5) KoM6uHauMa BTOPOro v 4eTBEPTOro BapUaHToB, T. €. Ao 1996 r. ecTect-
BEHHbIN NpUTOK Ha 5 % Bbille, a eCTeCTBEHHOE ucnapeHne Ha 5 % HKe HOPMbI
NNIOC aHTPOMOreHHbLIE U3MeHEHNA KNumara no BapuaHTty 4.

Kak cneayer u3 aaHHbix Tabn. 10 v puc. 19, B yCNoBMAX CReAHUX KNMMa
TUMECKMX YCNOBWIA 11 @HTPONOT eHHBIX U3MEHEHWIA KnumaTa {puc. 19, nuhun 1,
3 u 4) po KoHUa cToNeTUA CneayeT 0XKMAaTh CHMKeHua ypoBHA Kacnuitckoro
mopA Ha 0,6—0,9 m no oTHOWEHWIO K cOBPeMeHHbIM oTMeTKam, Mpu HacTyn-
neHUM ManoBOAHOrO Nepuoaa CHukeHue GyaeT eule 6ofee 3HaYUTENbHBIM.
ipn ocoB0 BGNaronNpPUATHBLIX COYETAHUAX NPUXOAHBIX U PACXOAHBLIX 3/1EMEHTOB
BoaHOro GanaHca MopA (NPUTOK Bbillg, @ UCMAPeHUe HUXKe HOPMbI) YPOBEHE
DO KOHUa croneTMa GyaeT HaxOAUTLCA HA OTMETKAaX, BIM3KUX K COBPEMEH:
HbIM (Ha puc. 19, nuHuA 2) . B ycnoBrMAX HECTaUMOHAPHON KMMATUYeCKON
cuTyaunn, o6yCnoBEeHHON MNPeACTOR UMK aHTRONOT EHHLIMU V3MeH eHUAMN
KNUMaTa, CneayeT OXWAaTb Hawana WHTEHCMBHOTO NOABLEMA YPOBHA MOPA
{puc. 19, nuHun 3 n 4) 8 nepuoa ¢ 2005 no 2015 r. (B 3aBUCMMOCTH OT OLE-
HOK BANAHUA U3MEHEHWA KNUMATa Ha NPUToK) . 3TO MOXKET NPOU3oITK rnas-
HbIM 06pa3oM 3a CYeT O4eHb CYLLLEECTBEHHOM O YBENMUYEHNA OCAAKOB Ha aKBaTo-
pyio mopAa (cm. Tabn. 9). Ecnu aHTponoreHHble usmeHedna Knumara (oco-
BeHHO 3HaumMmeble Ha yposeHs 2000 r, u B nocreaytowme roabl) HanoxarcA Ha
0co60 6n1aronpUATHLIE eCTECTBEHHbIE COYETAHVA 3/1eMeHTOB BOAHOro GanaHca
mopA ao 2000 r., To ypoBseHb MoXeT KornebaTbCA 0KOMO COBPEMEHHBIX OTMe
ToK (puc. 19, nuHua 5) po KoHua pacyeTHOro nepuoaa.

Cnepyet 0TMETUTSL, YTO Ha Pe3yNbTaThi pacueToB ByAyuiero YPoOBHA MOPA
fPY aHTPONOTEeHHbIX U3MEHEHMAX KIWMATa MOXET OuYeHb CYLLECTBEHHO CKa:
3aTbCA BAMAHUE NOCHEAHUX Ha BEPOATHOCTHLIE XapaKTEPUCTUKK MoAennpye
MbIX TUAPOMETEOPONOrMYecKux pAROB. ITOT Bonpoc Tpebyer panbHeviwero
W3y4eHWA, M HAaCKONbKO OH BAXEH, CBUAETENLCTBYIOT pe3yNbTaTbl pacyeToB
YPOBHA Ha NePCNeKTUBY NPU yBeNMYeHUU N3IMeHUYMBOCTY BABOE CTOKA Bonru un
BUAUMOr0 UCNapPeHUA B YCOBUAX HECTALMOHAPHO KIMMAaTUYECKON CUTYaUNK:
K KOHLY pPacyeTHOro NepuoAa rnpupauleHue ypoBHA uamennnoch Ha 20 %, ero
BO3MOXHble OTKNIOHEHUA OT CpeaHero yBenuuunucs BABoe. He meHbiLee 3Ha-
YeHUEe, NO BCEVi BUAUMOCTU, MOTYT OKa3biBaTh HAa YPOBEHL BO3MOXHbIE B OT
AenbHbie Nepuofibl U3MEHEHWA CBA3N MEXAY PAAAMU OCHOBHbLIX 3f1eMEeHTOB
BoaHoro banawca. Hanpumep, 8 uenom 3a sech nepnos HabnoaeHWin CBA3L
MeXAY BUAVMBIM UCNapeHUeM N MPMTOKOM B MOPE O4YeHb Mana, 0AHaKo B Ne-
PUOABLI OCOBEHHO WMHTEHCUBHbLIX M3MeHeHwn yposHA (1933—1940, 1978—
1987 rr,} oTMeuanach YeTkan o6paTHasa KOPPerALMA MEXAY 3TMMN BeNnYnHa-
mu. OT Toro, kak GyseT MeHATLCA 3Ta 3aBMCMMOCTb B NepcreKTuse, ocoben-
HO B YCNOBWAX aHTPONOreHHOTO BO3AEICTBUA YENOBEKA Ha KNMMAT, BO MHO-
rom ByaeT 3aBuceTb GYAYLINA YROBEHL MOPA.
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Taxkum ob6pazom, npuseneHHbie Ha puc. 19 u B Tabn. 10 pesynbTarhbl pac-
yeToB Gyayllero ypoBHa Kacnuickoro Mopsa, cooTBETCTBYIOLME COBPEMEH-
HOW U3Y4EHHOCTH PacCMaTPBaemMoit Npo6rieMs:, CBWAETENbCTBYIOT O BO3MOX-
HOM BecbMa LUMPOKOM AManasoHe NOMOXEHWA YPOBHA N0 OTHOLIEHUIO K COB-
PEMEHHLIM OTMETKaM B 3aBUCMMOCTU OT KNIUMaTUYECKUX YCIIOBUI NPeACToRA-
Wwero nepuoaa, 4To cneayer NPUHMMAaTh BO BHUMaHWE NPW AONTOCPOYHOM
MIaHMPOBaHWN KPYNMHOMAcWTabHLIX BOAOXO3AUCTBEHHbIX MeponpuaTuia. Ha-
nbonee BEPOATHOE NONOCXKEHWE YPOBHA A0 KOHUA CTONETUA CRIEAYET OXnaaTh
ot —27,7 no —28,6 m abe.

Bonee onpeneneHHble U HALEXHbLIE 3HAYEHWA YPOBHA MOPR B NepcrnexTH-
Be MOryT 6biTb NOMy4YeHbl NUWbL NPU HANMUUUKM YTOUHEHHOTO BO BPEMEHU #
no NNoLWaan CBepxXA0NrocPOMHOr0 NPOrHO3a U3MEHEHUA KNMMAaTUYECKUX Xa-
paxkTepucTuk B HacceliHe 3a CYeT eCTeCTBeHHbLIX ()aKTOPOB U X03ANCTBEHHOM
REATENLHOCTH,
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fnaga b

BOAHLIE PECYPCbI, BOROMNOTPEBNEHUE
“ BOAOOBECNEYEHHOCTbL B MUPE

B nocnegHue NDECATUNETMA COBETCKUMMU TUAPOMETEOPONOraMu BHECEH
KDYTHBIA BKAA B U3YMEHME BOAHBIX PECYPCOB 1 BORHOr O Bananca 8 rno6ans-
HOM MacwTabe. B nepuoa MexAyHapOAHOr O FUAPONOrUMeCKOr o AeCATUNETUA
WHECKO {(MIAA 196561974 rr.), no nopydenuio HaunoHaneHoro Komurera
CCCP no MI[, yuenbimy [ocynapCTBEHHOrO rmaposorMMeCKOro MHCTUTYTa
coBmecTHO ¢ [naBHOI reocmsnyeckoi obcepsatopuenn, ApKTUYECKUM U AH-
TAPKTUYECKUM HAY4HO-UCCNeAoBaTeNbCKUM MHCTUTYTOM ¥ MIHCTUTYTOM BOA-
Hbix Npo6riem AH CCCP 6binu BbINONHEHbl KPYNHbIE Hay4YHble WCCNEeA0BaHUA
no BOAHOMY 6anaHCy, BOAHBLIM pecypcam W BnarooGopoTy 3eMHOro wapa,
0606uieHHble B MoHorpacdmu ,,MupoBoil BogHbIM GanaHC v BOAHbIE Pecypchl
Zemnu”’ /60/ ¢ ATnacom KapT, ony6AMKOBaHHOM Ha PyccKoM A3bike B 1974 r.
noa peaaxkuueit B, N. KopayHa, A. A, Cokonosa, . M. KanuHuna, M. U, by-
AbIKO ¥ APYIUX M3BECTHbLIX COBETCKMUX YYEHbIX B KauecTse BKMAAa B MeXay-
HapOAHOE COTPYAHUYECTBO YYeHbIX 110 BOAHOW npobreme.

MoHorpadma sbizBana 60nbLUOK HayUYHbIN UHTEPEC K, B COOTBETCTBUN C NO-
KenavmamMu crpan-yuactiuy ML, 8 1978 r. OHECKO onybnukoBano ee Ha
aHrnuiickom AsbiKe NMoA penakuueit P, Heirca, a2 8 1980 r. HauvoHaneHbid Ko-
mutetr no M4 WUcnanuu nagan moHorpadmic Ha ncnaHckom Asbike. OcHoB-
Hble aBTOPLI ¥ COCTaBUTENU MOHOrpathuu CTanu naypeatamu I ocypapcrse-
Hoi npemun CCCP B obnactu Hayku 3a 1981 r.

B mMoHorpadmmn paccMoTpeH WMPOKWA KPYr BOMPOCOB, KACalwMxXcA rua-
porpadmn 3emHON NOBEPXHOCTH, OUEHKW oBwWMx 3anacoB Bodb! Ha 3emne,
NPoUeccoB UX eCTECTBEHHOrO0 PaCXOA0BaHWA U BO30GHOBNEHWA, 3aKOHOMEp-
HOCTEe# KPYroBOpOTa BOAbl B CUCTeme ,,0KeaH—aTmoctdepa—CyLa—oKean”,
pacueta Bnaroo6opoTa B npeaenax KoOHTUHEHTOB U MupoBoro okeaHa, BOAHO-
ro HanaHca peuHbix 6accertHoB, KOHTMHEHTOB, MUpOBOro OKeaHa U 3eMHOro
wapa 8 uenom. MpuBeaeHbl 06WNMPHLIE CBEAEHNA O BOAHBLIX PECYPCaX U BOAO-
06ecneYeHHOCTU KOHTYHEHTOB, AMHAMUKE COBREMEHHOr 0 M NEPCreKTUBHOTO
WCNOANb30BAHUA BOAHBLIX PECYPCOB B MUPE, NYTAX yCTpaHexsua peduunTa BOA-
HbIX PECYPCOB B Pa3NUYHbIX paitoHax 3eMHOro wapa.

B Atnace « , MupoBomMy BoarHoMy Banancy v BOAHbIM pecypcam 3emnu’’,
cocTorwem u3 65 KapT, npeactagneso pacnpeaenede oCaAKoRs, UCNAapeHna n
£EYHOr0 CTOKa MO TeppUTOPMM KOHTMHETOB, MUpoBOMY OKeaHy WU BCceMy
3emMHomy wapy. [py coctasneHun ATnaca MCnonb3oBaHa obBLUIMPHaA rMapoMe-
TeoponoruyecKkaa MHMOPMAaLMA, OCHOBAHHAA Ha AaHHbiX Gonee uem 50 000
meTeoponoruueckux v 18 000 ruaponorvueckux craHumuii Mupa.

Cneayer oTMETUTb, YTO UCCNEROBAaHWAM BOAHOTO BanaHca v OLeHKe BOA-
HbIX PECYPCOB 38MHOIM O WAPAa 1 OTAENbHbIX KOHTUHEHTOB NOCBALLLEHbI PaBoTst
yueHbix pAga crpav (M. W, Byasiko, [, M. Kanudun, M. A, Nesoswny, P, Heiic,
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A. Baymraptaep, E. Peiixeris vt gp.} . B oTnuune o1 panee BLINOAHEHHbIX pa-
.60T, moHorpadua /60/ ocHoBaHa Ha 06o5LWweHMU 1 aHanuse Honee NONHbIX Y
DeTanbHbiX AaHHBIX N0 3f1IBMEHTaM MMAPONOrMYECKOro PeXxxuma u BogHoro 6a-
NaHca OCHOBHbIX BOAHbIX 0BGBLEKTOB CTpaH, Bcex KoHwTuHenTos, Muposoro
oKeaHa 1 BCero 3eMHOr0 Wapa; B8 HeW UCNONb30BaHbl COBPeMeHHbIe MEeTOAbI
CTaTUCTUYECKON 06paBoTKKM MCXOAHBIX AaHHbIX PacyeTa U NPOCTPAaHCTBEHHOM
WHTEPNONAUMK 3nemMeHTOB BoaHoro BHanaHca. B moHorpadmm /60/ snepssie
Heinn npepcTasnedsbl 06o6WEHNA NC ANHAMKWKE W NTporHo3y BogonoTpebne-
HUA MO KOHTUHEHTaM 3a NepUof, TeKYULEro CTONeTMa, N0 BAUAHWIO XO3AUCT-
BEHHOW AEATENLHOCTU Ha BOAHbLIE PECYPChI,

B nocnegrue roasl B T noa pyxoBOACTBOM aBTopa 8bIMONHEH HOBLIN
3Tan uccneioBaHvii BOAHbLIX PECYRCOB MUPa, 3aKMOYaloLLMACA NPEX/e BCero
B 6Gonee NOAHOM N YTOUHEHHOW OUEHKE M aHanuse AMHaAMUKUW BoAoNnoTpebne
HUA 1 BogoobBecne4eHHOCTU B MUPE C UCAIONb30BaHUeM OBLWIMPHON NuTepaTy-
bl N0 MHOTMM CTPaHaM BCEX KOHTUHEHTOB. Huke npeactaBneHs! OCHOBHbIE
UTOTM UCCNEAOBAHNIA BOAHbIX PECYPCOB MUMPa U UX UCMONb30BAHWA, NONYyYeH-
Hbie B OCHOBHOM B CaMble NocnegHue roabl.

Kak ussectHo, aona npecHbix Boa u3 o6uMX 3anacoB BOAb! Ha 3eMne He
Be/mKa 1 coctagnaer Bcero 2,5 %, 1eM He MeHee B aBCOMOTHOM UCYACNEHUN
3anacbi UX BLIPAXKAOTCA rpoMaanol unpon, oxkono 35 mnH. km®. W3 atoro
KonvuecTsa cebliwe 99 % HaxoaMTcA 8 TBEPAOM COCTOAHWWM WnW B BUAE MOA-
3eMHbIX Boa. Havwbonee pocTynHele ANA X03AUCTBEHHOI O UCMONL30BaHWA BO-
Bbl NpecHbIX 03ep, BOAOXPAHWUAWLL W pPYCen peK COCTaBnAT BCEro Nullb
0,27 % ob6uiMx 3anacoB npecHoi BoAbi HA 3emne (rabn.11). OAHaKO MMEHHO
3TK Nocnearve Kareropyn BoJ B HacToALee BpemMA 0COBEHHO MHTeHCUBHO Uc-
NoMB3YKTCA WU MPETepneBalT CYLLECTBEHHbIE U3MEHEHNA MNof BANAHWEM XO-
3AWCTBEHHON AeATEeNLHOCTH,

CymMmapHbie eAvHOBPEMEHHBIE 3aNackl BOAL! B PYCA3X PeK MUPa OUeHUBA-
totea B 2120 km?., HecmoTpa Ha 10, 4To 06bem pedHbIX BOA COCTaBRAET NULLEL
0,0002 % obwmx 3anacos 8oast Ha 3emne U Tonbko 0,008 % npecHbix BoA, OHM

Tabnuya 11
MUPOBBIE 3ANACHI NMPECHOMR BOAb!

Buasl 804k O6bem, Tbic. km> % OT cyMMapHbix
3anacos
JleAHUK N U NOCTORHHBIT CHEXHbIR NOKPOS 24012 68,70
MpecHbie NOA38MHbIE BOSH) 10530 30,10
MoAa3zeMHbIe NbAb! BRYHOW MEP3N0Thi 300 0,86
MousexHana snara 16,5 0,05
MpecHble 03epa 91,0 0,25
BoaoxpaHunuwa 5,0 0,015
Boawl Bonor 10,3 0,030
Boab! 8 pycnax pex 2,1 0,006
Buonoruwieckan sona 1,7 0,003
Bcero (okpyrnenHo) 34980 100
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MUMeEIOT OUYEHb BAXKHOE 3HaueHWe ANA 4YenoBeKa, TaK KaK ABMAIOTCA HenpepbIs-
HO BO30GHOBARIOLUMMCA UCTOYHMKOM BOAHBLIX PECYPcos n obecrnieunBalot oc-
HoBHOW 06beM BogonoTpebneHnA,

CymmapHbiit rOA0BOM CTOK peK 3eMHoro Lwapa coctasnsaert 46 800 km>/roa,
T. e. BOAA B pycnax pek s80306HOBNAETCA B cpefHem 22 pasa B roa (noutu
Kaxable 17 cyT).

PacnpeaeneHue peyHOro cToka Nno TeppuTOPUM KpalHe HepaBHOMEPHO W,
KaK fnpaBuno, He cornacyercAa ¢ NOTPeGHOCTAMU B BOAE CO CTOPOHLI Hacene
HWA, NPOMBILINEHHOCTN W CeNbCKOro xo3aicTea (Tabn. 12),

Tabnuya 12
PECYPCbl PEYHOIO CTOKA B MUPE
o % o1
MNopogom cTOK pek cym- Moay b
Teppurtopusa MapHo- Mnowane, CTOKS,
3
ThiC. KM 2
.- wm? Fro cTO- nlcekm
Ka

Espona 306 3210 7 10500 9,7
Asuna (c AnoHuen, dunun- 332 14410 31 43475 10,5
nuHamu n UHaoHeswnen) .
Adpuka {c Maaarackapom) 151 4570 10 30120 4,8
CeBepHan v LieHTpanbHan 339 8200 17 24200 10,7
Amepuka
lOHar Amepuka 661 11760 25 17800 21
Asctpanuna (c Tacmarnein) 453 348 1 7683 1,44
Oxkeanun 1610 2040 4 1267 51,1
AuTapkTuaa 160 2230 5 13977 5,1
Ben cywa 314 46770 100 149000 10,0

HecmoTpA Ha cnocoBHOCTL PEYHOTO CTOKA K BO30BHOBNEHWMIO U CaMOOoYW-
LLEeHUI0, MHTEHCUBHOE Pa3BUTUE NPOMBbILLNEHHOCTH U CeNbCKOro Xo3AWcTBa B
Mupe, POCT HaceneHus, OCBOEHWE HOBLIX TEPPUTOPWUA ¥ CBA3AHHOE C ITUMM
npoueccamn pe3xKoe ysenuvueHve BOAONOTPeBREHVWA Ha BCeX KOHTUHEHTaX v
npeofpasoBaHne ecTeCTBEHHOro NoKposa 3emnu B NocnegHue AecATUNETUR
CTanu 0KasbiBaTb CyLLECTBEHHOE BNWAHUE HA eCTECTBeHHble KonebaHuA peu-
HOro CTOKA M COCTOAHME PeCypPCOB NPeCHbIX BOA MUpa.

B HanBonee o6xuTbIX PaltoHax 3EMHOTO LIAPa YXKE K HacTOALIeMY BPEMe-
HY He OCTanoCh CKOMbKO-HUOYAb KPYNHbLIX PEYHBIX CUCTEM € PEXUMOM, He
HapyweHHbIM B TOW AK MHOW CTeNeHU AeATeNLHOCTLIO YenoBeKa.

Bce ato onpeaenaer HacToATeNbHYD HEOBXOAMMOCTL B MCCNEAOBaHUN CO-
OTHOLUEHWUIA MEXAY UMEILMMUCA ECTECTBEHHbLIMW BOAHLIMU pecypcamy B
paznuuHbIX YacTAX 3eMNu 1 NOTPeGHOCTAMM B HUX CO CTOPOHBLI PasNUUHbIX
OTpacneil XO3ANCTBA; B BbIABAEHUU U3MEHEHUN. BHOCUMbIX B BOAMbIA Banauc
W PEXUM PEYHOro ‘CTOKA XO3ANCTBEHHON AeATEeNbHOCTLIO YeNoBeKa Npu pas-
IMYHOM YPOBHE Pa3BUTUA NPOMBIWNEHHOCTU U CENbCKOro XO3AWCTBA, a TaK-
Ke B MPOFHO3UPOBaHUM BORONOTPEGNEHMA N B CBA3U C 3TUM U3IMEH eHiil BOA-
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HbIX pPecypcoB OTAENbHbIX BAcCeiiHOB, PAWONOB, KOHTMHEHTOB W 3EMAU B Le-
nom Ha o6ospumoe Gyayuuee.

B npepenax KpPynHbIX peuHbix BOAOCGOPOB 1 OBLINPHBIX TePPUTORWA, pac-
fIONOXKEHHBbIX B Hanbonee OCBOEHHbLIX B XO3AWCTBEHHOM OTHOLUEHMN PakoHaX
3emnu, Ha pedHOI CTOK 06bINHO BSIMAET OAHOBPEMEHHO MHOXECTBO aHTPONO-
redHbIX (aKTOPOB, 0Ka3blBaOWMX PasHOe BO3REHCTBUE HA XapaKTepUCTUKK
BOAHOTO pPeXMMa, CYMMapHbIi FOAOBOW CTOK, KauecTBO BoA. 1o xapakTepy
BAMAHWA Ha FMAPONOrMYECKUE NPOUECCh! (KONWYECTBEHHLIE XapaKTEPUCTUKHK
pexxuma u KauecTBo NPUPOAHbIX BoA) Bce (haKTopbl XO3AWCTBEHHOW AeATenb-
HOCTU MOXXHO 06bEeAUHUTL B Crieayowme rpynnbl:

1} dakTopbl, OKasbIBaIOWME MNABHOE BANAHWE HA CTOK 3@ cueT Henocpeac-
TBEHHbIX M3BATUIA BOALI M3 BOROUCTOMHMKOB (pycnoBoii ceTu, o3ep, BOROXPa-
HUULL, NOA3EMHbIX FOPM3OHTOB), MCMNOMb30BaHNEM 3TUX BOA W cBpocamm ux
06bI4HO CHOBA B PycloByio ceth (BoA03a6oPkI HA OpOWeHMe, NPOMbIWAEHHOE
U KoMMyHanbHoe sogonoTpefneHue, CenbCKOXO3AWCTBEHHOE BOAOCHabXe-
Hue, nepebPOCKK CTOKa) ;

2) dakTopbl, OKa3bIBAKOLWIMNE BIMAHME Ha MTMARONOTMMECKUIA PEXUM U BOA-
Hble pPecypch! 3a cueT NpeobpasoBaHuin HeMOCPeACTBeHHO PYCNoBoi cety (co-
3RaHve BOAOXPaHUNIKLL ¥ NPYA0s, o6BanoBaHue U cnpAMeHne pycen, Bbiem+
KV FPYHYTa U3 Pycen peK u 7. m.) ;

3) cdakTopsl, nsmeHAOwMe ycnoera hopMUROBaHUA CTOKA U APYrue KOM-
MOHeHTb! BoAHOro GanaHca nytem BO3AENCTBMA HA NOBERPXHOCTh PEYHbIX BO-
aocbopos (arpoTexHuueckue MeponpuATvA, ocylueHue 60noT u 3a6onoueH-
HbIX 3eMensb, BbipybKa v nocagka neca, yp6aHusauma u T. n.) ;

4) dhakTopbl XO3ANCTBEHHOW AEATENLHOCTM, BO3AEGUCTBYIOLME HA CTOK,
BOAHLIA 6anaHc M rMAPONOrUYECKUI PEXUM NOCPEACTBOM M3MEHEeHWIt 0bLmx
KMUMaTUYECKMX XapaKTepUCTUK B rnoBanbHOM WU PEeruoHambHOM MacwiTa:
6ax B pe3synbTare aHTPONOTeHHLIX NpeobpasoBaHMi razoBOro COCTaBa M 3a.
rpAasHeHuA atmoctepsbl, a TaKXXe U3MEHEHUA XapaKTepUCTUK BnaroobopoTq
3d cyeT AONOMHUTENLHOro WUCNAapeHuR, oByCNOBIEHHOro NpoBeaeHUEeM Kpyn,
HOMacwTabHbIX BOAOXO3AUCTBEHHbIX MEPOMNPUATHIA,

PaccmatpuBan aHTpoNOr etlbie U3MeHBHUA XapaKTEPUCTUK CYMMaPHbIX pe
CYPCOB pPeyHoro crtoka (rofoBoro cToka pek) B rnofansHom macwrabe, 8
npeaenax KOHTUHEHTOB 3eMAn U KPYRHbIX NPUPOAHO-IKOHOMUYECKUX Peruo-
HOB NPaKTUYeCKU HEBO3MOXXHO KOSMMYECTBEHHO OLEHUTL POJIb BCEX NEpeuncs
neHHbIX Bbie (hakTOPOB XO3ANCTBEHHOW AEATENLHOCTY, A2 U BPASA NI B 3TOM
ecTb HeobxognMmocTb. BnonHe mMoHO npeHebpeub, HA Haw B3rnAjd, YY€TOM
BnMAHNA (hakTopos, AEACTBYOWMUX Ha Boaoc6opax (TpeTba rpynna) . tm ca-
KTOPbI OCHOBHOE BIIMAHWE OKa3LIBAIOT HAa CTOK ManbiX ¥ CpeAHux Bogoc6o
POB, NPWYeM valle BCEro He Ha FOAOBOI CTOK, @ Ha ero BHYTPUroA0BOe pact
npepeneHve, 3KCTPeManbHble XapaKTepUCTUKKM CTOKa, KavecTso Bod. [pu
3TOM B 33aBUCMMOCTU OT KOHKPeTHbIX h3nkKo-reorpauuecKux ycnoBmi yKkas
3aHHble aHTponoreHHble ¢akTopsl 06bIYHO BO3AEGACTBYIOT Ha CTOK B PasHbIX

HanNpaBfeHWAX, T. e, B ONPeAeneHHblIX YCNOBUAX MOTYT cnocobcTBOBaTL naxe
yBeNMUYeHUo FOA0OBOro CTOKa ManblX U CpeHUX peK nyTem yMeHbuleHnA Cym-
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MapHoro ucnapeHua B bacceiHax.

M3 aHTponoreHHbix hakTopos, AGACTBYIOWMX B PYCnosoi ceth (BTopas
rpynna), NpUMeHWTensHO K CTOKY 60/iblunx 6acCeifHOB M PErMoHOB BNONHE
MOXXHO OFPaHMYMTLCA TONLKO OUEHKOW PONM KPYNHbLIX BOAOXPaHWNULW, oc-
TanbHbIe haKTOPbI UMEIOT Y3KONOKaNbHLIA XapaKTep U UX BO3AefCTBUe Ha Ko-
AMYECTBEHHbIE XapPaKTePMCTUKW BOAHLIX PECYRCOB NpeHebpexvTensHo Manc,

Taxkum o6pasom, ANA OUEHKK BAWAHUA XO3RNCTBEHHOW AEATENbHOCTU Ha
COCTOAHME BOAHBLIX PECYPCOR 3eMiin Npexne scero Heobxoanmo y4ecTs pons
aHTPONOreHHbIX (haKTOPOB, CBA3AHHLIX C HEMOCPEACTBEHHLIMU W3BLATUAMY
BOAb! M3 BOAHLIX 0GBLEKTOB U PerynupoBaHnEM CTOKa KPYNHLIMYU BOAOXPaHV-
auwamu. ITu dakTops!, 06yCNoBNvBawLIie OQHOCTOPOHHEe Y MeHblieHne No-
BEPXHOCTHOIrO ¥ NOA3EMHOr 0 CTOKA, WMEIOT MOBCEMeCTHOE PacnpocTpaHere,
Hanbonee MHTEHCUBHO PA3BUBAIOTCA 1. CNOCO6HL! OKa3aTb ocobeHHO Bonbiuoe
BAMAHME Ha COCTOAHWE BOAHbLIX PECYPCOB KPYMHbIX pPervwoHoB. B ceasu o
3TUM B HaCTOALIEN rnaBe OCHOBHOE BHUMaKKe Gyaer yAeneHo oueHKe AuHa-
MUKW HENOCPeACTBEHHbLIX 3aTPaT NPECHbLIX BOL MO KOHTUHEHTAM U KPYMHbIM
APUPOAHO-3IKOHOMWYECKUM palioHam 3eMNU Ha XO3ANCTBEHHO-6bITOBbIE HY -
Rbl HaceneHua, MPOMbILLNEHHOE U CenbCKOXO3ANCTBEHHOE NPOM3BOACTBO, d
Tak ke 3aTpaT, CBA3aHHbLIX C COOPYXXEHUEM KPYrMHbIX BOAOXpaHunuul. Heko-
TOpPbie acneKTbl BO3MOXKHbIX U3MeHeHW BOAHbIX PECYPCOB ¥ BOAHOTo HanaH-
Ca, CBA3aHHbIe C BO3ASICTBMEM YenoBeKa Ha KMMMaT U Ha XapaKTepucTuKku
rnobanbHOro U KOHTUHeHTaneHoro snarooboporta, BYAYT PacCMOTPEHbL! B
rnase 6.

B nocneanve 20 neT B pasHbix CTPAHaX CRENaHO HEMAaNo NONbITOK OUeHKu
COBPEMEHHOr 0 W MNepCcneKTUBHOrO BOAONOTPe6neHUs B MUPE Ha PasNnuHbIe
XO03ANCTBEHHbIE HYXAbl. TlonyvyeHHbie pe3ynbTaThl, OCHOBaHHLIE Ha pa3nuy-
HbIX UCXOAHbIX AaHHbLIX, METOAUUECKUX MPUHLKNAEX W MPUHATLIX NPEANOCHIT-
Kax, TPYAHO CpPaBHUMbI MeXAy COGOM; Henerko OueHWTL MX HASlEeXKHOCTb 1
AOCTOBEPHOCTb, OCOGEHHO B OTHOLIEHUWN NMPOrHO30B Ha NepcnekTUBy. Tem He
MeHee Mbl NONLITaNUCL 3TO cAenaTh XOTA Bbi Mo pesynsTaTam OLeHOK CyM-
MapHoro BogonoTpebneHua ana 3emnu B uenom.

Ha puc. 20 npeacTasneHs! peaynsTaThl OUEHOK AMHAMUKYU CYMMaPRHOrO BO-
AonoTpebnerua B MYpe N0 AaHHLIM PasnnYHbIX UCCeAOBaTeNe, NonyveHHble
3a nocneaxve 15 net. Cospemenroe BogonoTpebnenve (Bonozabop) 8 mupe
PaznnuHble aBTOPbl OUEHUBAIOT B AnanaszoHe ot 3000 ao 4500 km’/roa, a Ha
KoHew cToneTuAa — oT 5000 no 10000~11000 km? /ron. EcTecTBeHHO, 4TO TOu=
HOCTb NPUBEAEHHBIX 3HaYeHuit LaneKko He oauHoxosa. Haubonee HagexHble 1
AetanbHbie AaxHble noniyvedst B 1974 r. 8 CCCP IN'ocyaapcTeeHHbIM Fuapono-
ryeckum MHcTUTYTOM (NonHoe u GessoszspaTtHoe BogonoTpebneHue no Bcem
KoHTMHeHTam 3emnu v no scem sogonotpebutenam ¢ 1900 no 2000+.) /45/ v
8 1980 r. Meonoruueckoit cnyx6oit CWA /124/ (nonHoe sBosonotpebrenne no
BCEM BOAONOTREGMTENAM, KOHTUHEHTAM 1 BbIGOPOYHBIM CTpaHam Ha 1977r.) .
PacueTbl BbINONHEHBI, NO-BUAUMOMY, HE3aBUCUMO 1 MPeACTaBIRET UHTepec co-
oCTaBUTL MX Mexay cofoin (tabn. 13). AHanuaupyna paHHsle Tabn. 13, oTme
TMM NPEeXXAe BCEro, 4To NPaKTUYECKU MONHOCTLIO COBMARAOT 3HAYEHUA CYM-
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Puc. 20. CymmapHoe sogonotpetneHuve B MUPE NO A8HHBLIM Pa3NUIHLIX a8TOPOB.

1 — AokcHaaue, 1967 r. /96/; 2 —~ . N. Kanunsun, 1968 r. /44/; 3 — M. WU. NbBoBWY,
19691974 rr. /54-56/; 4 -- Xonu, 1971 r. /101/; 5 - TTW, 1974 r. /45/; 6 — dans-
KeHmapk u Nung, 1974 r. /97/; 7 — I, 11 Kanurua v H. A, Epmonusia, 1975 r. /40/;
8 — Feonoruyeckan cnyx6a CUWA, 1980 r. /124/; 9 — AmBpoaxu, 1980 r. /91/; 10 —
Pwia, 1982 r. /117/.

MapHOro MupoBoro BogonoTpebneHna (¢ TouHocTeio 5 %) v B o6iuem oveHb
XOPOLWO COOTBETCTBYOT ApRYE APYrY BoAo3abopbl BoAbl B MUpe Mo OTAeNb
HbIM NoTpebuTenam (paznuuus 13—25 %) , Ha puc. 21 nokazaHa 3aBUCMMOCTb
{navHble TTW u Meonoruueckoit cnyx6e1 CIIA) BogonoTpebnedua oTaens-
HbIMW NOTpebUTenAMY B LENOM MO MUPY ¥ CyMMapPHLIX BOAONOTPeBeHwii no
KOHTWHEHTaM; rpatmK nNpoxoauT yepes 45° n KoppenAuMA Mexay AaHHbIMU
B 06LemM AOCTaTOYHO BbICOKA.

3HaueHnA CyMMapHOro BOAOMOTPEBNEHUA MO OTAENbHBIM KOHTUHEHTAM
TAKXKE HEernnoxo coBNapatoT, 3a ucknouennem Adpuku n KhxHoi Amepuky;
cylecTBeHHble pasnuunA (A0 2 paz) UMET MEecTo Npu OLeHKe pony OTAENb:
HbIX NOTPe6GuTenei ANA CTPaH Y KOHTUHeHTOB. OTcyTeTBME AaHHbLIX No 6e3B03-
BPaTHOMY BOAONOTPeGNeHUI0, No 3aTpaTam BOJIbi Ha AONONHUTENLHOE ucnape-
HUE C BOAOXPaHUIIMLY, NO aHaNM3y AWHAMUKU U TeHAeHUMIt BoaonoTpe6neHun
B MUPe 3a npolleallre NepMOAb! U Ha nepcnexkTusy B paboTe rugponoros
CWIA He noszBonAeT, K coxxaneHuwo, caenats 6onee nonHoe cpaBHeHve RaHHbIX
COBETCKWX ¥ aMepUKaHCKUX FMAPONoros.

MporHoast TTU 1974 r. B 06wemM HeNnoxo MOATBEPKAATCA aKTuvec-
KUMK [aHHbIMUK MO soaonoTpebneHunio 1 pesynsTatamu 0606iueHUt U uccne-

AOBaHUA, BLIMOMHEHHBLIX B NOCNEAYOWME TOALI. TeM He MeHee PacCUMTaHHble
6onee 10 net Hasap, ux, 6eaycnosro, TPeGyeTcA YTOYHUTb C UCNONL3OBAHUEM
6onee NOMHLIX AaHHBLIX, NONYYEHHbIX B NOCNEAHMWE FO/b!, 0COBEHHO MO TaKuMm
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Puec. 21. ConocTaenenue CymMmapHoro sogonotpebnerus 8 mupe 33 1975—1977 rr. na
nporHoszam MFU 1974 r. u oueHkam reonormieckoi cnyx6s CIWA 1980 r. (aanHbie na
CYMMAapHOMY BOAOMOTPEGRLHUID MO KOHTUHEHTAM ¥ N0 OTAeNbHbLIM BOACROTPEGUTENAM
ANA MUPa B UENOM) .

KOHTUHEHTaM, KakK Adpuka n IxHan Amepuka, no KOTopsbim HageXHble Ma-
Tepuansl B Te rofibl NPaKTUYECKW NOMHOCTBIO OTCyTCTBOBaNN, UMelowmeca B
HacToALWee BPeMA AeTanbHble faHHbIE NO MHOrMM CTPaHam WM KOHTUHEeHTaM
AAT BO3MOXXHOCTb aHANU3UPOBaTb COOTHOLWIEHUA MEXAY BOAONOTPEGNEHNEM
¥ HaMMYHLIMK BOAHBIMU PECYPCAMU He TOMBbKO B L ENoM N0 KOHTUHEHTaM, Ha
¥ BHYTPW HUX MO OTAENbHLIM NPUPOAHO-IKOHOMUYECKUM 30HAM U B AUHAMU-
Ke BO BPeMeHM,

3HayeHuA BoAONOTPEGNEHUA B TeX UNM MHbIX KPYNHLIX pernoHax 3emnu
ONpeAensloTCA TPEMA OCHOBHbIMK (haKTOpPamMu: YPOBHEM XO3ANCTBEHHOIQ
PasBUTUA, YMCNEHHOCTLIO HaceneHWA u msuko-reorpacmueckumu (npexas
BCEro KAMMaTuyecKnmun) ocoBeHHOCTAMU TeppUTOopUn.

Ana awanusa speMeHHdit U NPOCTPAHCTBEHHOW M3MEHUMBOCTY BOAONOTRE:
6neHnA B MUpe B npeaenax KakAoro KOHTUHeHTa 6binu BbldeneHbl KpynHbie
NPUPOAHO-3KOHOMUYECKIE PEruoHbl, XapaKTepuayiowmeca 6onee nam meded
DAHOPOAHBIMI hM3UKO-TeorpatyecKMy YCNOBUAMU M YPOBHEM Pa3BUTUA
XO3ANUCTBEHHOW AEATENbHOCTU; BCEro TaiiMX PeruoHoB BblaeneHo 26 — ot 3
A0 8 BHYTPWU KOXKAOTO KOHTUHEHTa.

AnA Kaxaoro pernoHa oueHeHsl NonHoe BoponoTpebneHune n 6e3so3spat-
Hble NOTEPU BOAbI HA HYXXAb! FOPOACKOIO U CENbCKOro HaCeneHnsA, NPOMBILLI
NEHHOCTYU {BKNIONAA TENNOSHEPreTUKY), OPOWEHWA, @ TakXKe NOTEPV BOMbL
Ha AOMONHWTENbHOE WUCMapeHue € BOAOXPaHWAWULWL. Bce oueHKu BbINOMHEHbI
ANA pasnuuHblX pacueTHbiX yposHen ¢ 1900 no 2000 r. 3to naer BOIMOX-
HOCTL UCCREROBaTH AMHAMWKY BoAONOTpebneHnA B Mupe B NpOCTPaHCTBE W
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BO BPEMEHU B TeueHWUe TeKYLLero cToneTua ¢ HebonsLuUIon axcTpanonaumen 3
npeaenst 2000 r.

Ana onpepeneHna BoaonoTpebnzHvA B nipefeniax NPUPOAHO-3KOHOMUYEC-
KWX PernoHoB npexkae Bcero Bbinu Ucnonb3oBaHbl hakTUMECKKe MK paccym-
TaHHbie AaHHble NO BoAoMNOTPebneHuio, KOTOPbie B HacTOALLEE BPEMA C pas-
NVMHOM CTENEHBIO AETANLHOCTY U HAZEXKHOCTU UMEIDTCA ANA MHOFUX CTPaH BeeX
KOHTUHeHTOB. HanbBornee paeranbHsle WM HageXHble fAaHHble {CUHTe3upo-
BaHHbIE 33 LOBONbHO ANNTENLHLIE NEPUOAb! — HECKONBKO AECATKOB fieT) ony-
6AMKOBaHbl B MEXAYHAPOAHbIX MYBNUKAaUMAX UNKM OTAENbHbIMU aBTOPaMU
ana cneaytowmx crpad: CCCP, CIUA, npakTuuecky AnNA Bcex CTpaH EBponst,
KaHaabi, Mekcuxu, Kybul, Bpasunumn, Aprentursl, Yunu, Erunta, AP, Ku-
taa, Anovun, Typuwn, MoHronuu, ABcTpannu; ANA BCeX 3TUX CTPaH UMeKTCA
TaK)Ke NPOrHo3Hbie AaHHble Ha 1990--2000rr.

MNpu oTcyTcTBUM cBeaeHnUit NO BOAONOCTREBNEHWIO ANA KaXXAOW KPYNHOM
CTPaHbl MAM ANA PervoHa B LENOM PacyYeTbl NPOU3BOAUINCH C MOMOLLLIO KNC-
BEHHbLIX METOAO0B, UCNONb3YA B KAYeCcTBe aHamnoroB AaHHbIE Mo CTpaHam, Haxo-
AALUMMCA B CXOAHbIX (pU3MKO-reorpachmueckKmnx yCnoBuAX n 6NM3KMX NO ypo-
BHIO ¥ 0OCOGEHHOCTAM XO3ANCTBERHOT O PA3BUTUA,

BoaonoTpebnedne HaceneHvem ONpefenAnoch OTAENLHO AAA FOROAOB W
CernbCKUX HaceneHHbiX MyHKTOB, UCMNOMb3YA UMEKLLIMECA ANA KaXKA0N CTPaHbl:
thakTuecKe AadHHbIE NO AUHAMKKE W NPOFHO3Y 0bLiieid YNCIeHHOCTH FOpPOAC-.
KOr0 U CenbCKOro HaceneHua, a Taki>kKe 3HaYeHuA yAenbHoro BoaonoTpebne-
HUA Ha OAHOrO XWUTEeNA, NosyYeHHble NO cTpaHaM-aHanoram. lNpu petpocnek-
TUBHBLIX W MEPCNEKTUBHBLIX OUEHKAX YYATLIBANWUCL TEHAEHUWUU B U3MEHEeHWUn
YAENLHOTO BOAONOTReONEHUA FOPOACKAM U CeNbCKUM HaceneHuem u 6easos-
BPaTHbIX NOTePb BOALI B NPOUEHTaX OT NONHOro BOAONOTReBneHuA.

OueHka soaonoTpebneHna Ha OopOLLIEHME OCHOBaHA Ha CBefleHUAX O NroLa-
AAX OPOLIEHWA W YAEeNbHOM BOAOMOTPRE6GNeHUM Ha opolUeHUne, NonyvenHbIX
ANA MHOrMX CTPaH M ocpedHeHHbIX ANA OTAenbHbix pervoHoB. OpolueHne
ABNAGTCA OCHOBHbIM MoTpebutenem oAbl Ha 3emne. Mo3atomy OT TouHOCTH
y4eTa opoluaemMbix Nnolaseid BO MHOMOM 3aBUCUT TOYHOCTb ONPEAEeneHus so-
ponorpebneHnA B mupe Boobule y 0coBeHHO NO TaKUM KOHTHMHEHTaM Kak
Asua, Adpuka, IOxHan AmMepuka, rae opowenne Ha 70—-90 % onpeaenAaer
cymmapHoe Boaonotpebnedve. OcHOBHbIE OpolUaeMble NNOLWAANM B mMupe
B8BefleHbl B CTPOW HauuHar co BTopow nonosudbl XX B. K Havany XX 8. nno-
waas opoleHuA 8 mupe cocrasnana 40 mnH. ra, 8 1975 r. no naHHbiM ®AQ,
220 mnH. ra, 1. e. 33 75 ner oHa sBo3pocna B 5,5 pasa. Moutn 60 % cospemeH-
HbIX OPOLUAEMbIX MNOILAAEI COCPeAOTOMEHO B MATU cTpaHax mupa: Kutae,
Whamn, CCCP, CIUA, Nakucrare.

HapexxHan oueHKa 3a MHOFONETHUI NEPUOA AMHAMKUKY Nnoluasel opotle-
HWA B MWPEe NPeACTaBMAET HEeNPOoCTYH 3afayy; NoO MHOTMM CTpaHaMm Takue
AaHHble BOBCE OTCYTCTBYIOT, NO HEKOTOPLIM — BECbMa NPUGAMMKEHHbL! U pas-
HopeuuBbl. [pUBeAeHHbIE B Pa3HbIX, YaCTO HEO(MLMANLHBIX UCTOYHUKAX OHU
fal0T pe3ynbTaTsl Y4eTa 3a pasHble rOAb! U N0 HEOAMHAKOBOMY Kpyry nokasa-
Tened. bonee unu meHee ROCTOBERHAA UHEGOPMALMA NO CTPAHAM MUpa Ny6am-

88



kyetcAa ®AQ, HaumHaA ¢ 1961—1964 rr., oaHako 1 3T AaHHbIE, NPEACTaBNA-
€Mble eXerogHo OTAenbHbIMY CTpaHamK, AaneKo He BCeraa AOCTaTOYHO Ha-
BexxHbt, Mocneanee 0coBeHHO HarNAAHO MOXKHO NPOAEMOHCTRUPOBATL Ha NPU-
mepe Kutan, 3aHMMAalOLLEro OAHO U3 NepPBbiX MECT B MUPE MO NNOWAAAM Opo-
weHuA. CornacHo Bcem nybnukauuam ®AO ao 1981 r. nnowanb opoweHna
B Kutae ¢ 1963 no 1975 r. npudumanace ot 77 po 85 mnH. ra, a B nybnuka-
uvAax ¢ 1981 r. nnowaas opolweHun nokasaHa yxe ot 41 mnH. ra 8 1970r. no
45 mnuH. ra s 1981 r., unu Ha 40—42 mnH. ra MeHbuie. ECTeCTBEHHO, uTO Ha
TaKoe xe 3HayeHne (noutu Ha 20 %) ymeHblmnmce, o aaHHeiM QAO, paccuu-
TbIBAaEMbi€ CYMMapHbie NNoWRAM opoiueHna B mupe. flo-Bnanmomy, 8 Kutae
no 1981 r. npuHMManUCL B pacyeT NNowaau Tak Has3LIBAEMOr o ,,MaccoBoro’’,
unu ,,HebecHoro” opolwenuna, sozuukime B 50-e rogsl B pesynbTaTe UsBecT-
Horo ,,bonslworo ckauwka” u ucnonbayiowme BOA03aBOPL M3 MHOMOUUCIIEH-
HbIX MenKux Npyaos, H6acCefiHOB U APYrux COORYKEHUA, NpefHasHaYeHHbIX
LNA 3aaemxkanua aoxaesol soabt. Mocne 1981 r. cTanu yunThiBaTLCA NAoWa-
AW PerynApHOro OPOLWEHUA B COCTaBEe MHXeHEPHbIX OPOCUTENbHLIX CUCTEM,
KOTOPLIX, ECTECTBEHHO, HAMHOIO MEHbLLIE.

OueHKe CYMMapHbLIX NAoOWAaned opoweHa B Mype, UX AMHaMuKe U npor-
HO3Y Ha OTAGNEHHYI0 NepCrneKTUBY yAendeTcA 6onbLioe BHUMaHWe McCnesoBa-
TENAMWU Pa3HbIX CTRaH; OCHOBHbLIE PE3YIbLTAThL! MO NNOLLARAM, ONYy6GMMKOBaH-
Hbie 3a nocneaHue 30 ner, npeacraBneHbl Ha pyuc. 22, AHanus ApUseseHHbIX
DaHHbLIX TMOKa3biBaeT, YTO Npu oueHKe (aKTUYECKOTO COCTOAHWA Opollae-
MbIX Nnowageit oHu B obuiemM AOBONLHO HEMNOXO COOTBETCTBYIOT ApYr APY-
ry; pasnuuua B oueHkax ¢ 1960 no 1980 r. (4050 MnH. ra) npakTUYecKu
MOJSIHOCTBIO MOXHO OTHECTM 3a CueT pasHbIX AaHHbix no Kutaw. Yto Kacaetcsa
NPOrHO30B Pa3BUTMA OPOLLEHWUA B MUpe Ha nepcnexkTuey ao 2000 r., To, ecTe-
CTBEHHO, Pe3ynbiaTbl Pa3fiUuHbLIX WCCnefoBaTenslh PacXOAATCA Becbma 3Ha-
YUTENBHO.

Npu pacueTax naowaaeil OpoLeHUA NA KOHTUHEHTOB U NPUROAHO-3KOHO-
MUYECKUX peruoHoB Mupa Ha nepcnektuey 1990-2000 rr. asTopoM McRonb-
30BaHbl UMEHLMECA NO MHOTUM CTPaHam AONMrOCPOYHbIE MPOrHO3b! U NNaHbl
passuTuA opolleHua, [lna oueHKu HEOBXOAUMBIX 06LEMOB BOAbl HA HYXAbI
OPOLEHUA YYMTLIBANOCh, YTO YAENbLHOEe BOAONOTpebneHne UMEOT TEHAEHUMIO
K YMEHbLUEHWIO B CBA3W C NPUMEHAEMbIMU MEPaMUu NO COBEPLLIEHCTBOBaHNIO
TEXHONOrNYeCKUX NPOLLECCOB, TEXHUYECKUX CPeAcTB U cnocobos nonuea, Ha-
npaBneHHbIX Ha 6onee 3KOHOMHOE UCNONbL3OBaHWE BOAHBLIX pecypcos. Boss-
paTHbie BOAbI OT OPOLLEHVA NPUHUMANUCL PaBHLIMMW ANA Pa3fIMYHbBIX CTPaH K
pPermoHoB, B COOTBETCTBMM C UMeEWMMUCA npopabotkamu, ot 20 go 50 %
soao3abopa.

MpombiwneHHoe BoaoNOTpe6NEHWE PACCYUTLIBANOCL UCXOAA U3 AMHAMWK I
NPOMBIWNEHHOTO NPOU3BOACTBA B PA3NIMUHLIX PalloHax 3eMHoro wapa, {(npu
3TOM B KauecTBe aHanoros NPUHUMAaNUCL UMEIOLMECA AaHHbIe N0 AUHaMKUKe
3TOro BuAa BogonoTpebneHnA B NepeyncneHHbIX sbilue CTPaHax Mupa), kyaa
BXOAAT CTPaHbl C PAa3ANYHbLIM YROBHEM 3KOHOMMWHECKOr0 Pa3BUTMA, pacrono-
XEHHblE B CaMbIX Pas3nuuHbixX usuko-reorpatuueckux ycnosuax. PacueTbh
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Puc. 22. [inHamuKa opowaemsix MNOWAAEA B MUPE NO 4aHHLIM P3Ny HbLIX 3BTOPOB.
7 — pavHele TTU 1974 r., 2 — panubie DAO (1979—1982 rr.), 3 — aaHHbIe Apyrux
aeTopoB, ony6nukosaHHbie 8 1952--1983 rr,

.
BeNnUCb OTAENLHO ANA TEMNO3HEPreTMKU U BCeX APYrux oTpacnei Npomsiil-
NEHHOCTU, UMEIOLLIMX CYLLECTBEHHO PasnunuHble TeHAeHU MY U TeMMbi Pa3BUTUA U
6e3B038paTHLIE NOTEPY, @ 3aTeM ANA KaXAOT O peruoHa cyMmupoBanuce. bes-
BO3BpaTHOe BoAONOTPReONeHWe B TENNO3HEPreTUKe NPUHUMENOCh PaBHLIM OT 1
a0 4 %, a 8 Apyrux npoMseiwnerHbix oTpacnax ot 10 no 40 % B 3asucumocTy

OT YPOBHA Pa3BUTUA NPOMbIWNEHHOCTHU, HaNWUMA cucTeM 050POTHOrO BOAO-
cHabXeHMA U KNUMaTUUECKUX YCNOBUA. YuMThIBANOCL, 4TO B NepcnekTuee

NPOMbILLINEHHOE NPOU3BOACTBO U COOTBETCTBEHHO BOROMOTReGNEHMe B Pa3Bu-
BalOLMXCA CTpaHax BypeT pacTyv 3HauuTenbHo 6onee 6bICTPbIMU Temnamy,
YyeM B Pa3BUTLIX.

[ononHuTenbHble NOTEpPU Ha UCNapeHue ¢ BOAOXPaHUNULWL Bsinu paccuuTta-
Hbl ANA BCEX KPYMHEWLWUX BOLOXPaHUAMLL, MUpa ¢ o6bemom Bonee 5 km® no
Pa3HOCTY CpeaHero UCMapeHWA € BOAHOW MOBEPXHOCTM ¥ C CYLLKW; NPU 3TOM
yauTbiBanca Ko3diMumeHT, NOKasbiBalOLMiA OTHOUIEHWEe AONOAHUTENLHOM
naowann sepkana soaoxpaHunuuia K obuweih ero nnowaan. 06Kl obbvem
AONONHUTENbHLIX NOTEPL HA UCMapPeHue ANA KaXAOro PervuoHa BolYUMCNAETCA
NyTem CYMMUPOBAHMA AAHHBIX MO KaXAOMY KPYNHOMY BOAOXPaHMWAMULY
{6onee 5 kM®) v yBennueHuA nonyueHHoro pesynsrata Ha 20 %, BBUAY TOrO
4TO BOAOXPaHUNMWA oBbeMoM Gonee 5 KM® BKNIOUAIT B CeBA NPUMEDHO
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80 % cymmapHoro o6bema v NNOWAAN BOAHON NOBEPXHOCTN BCEX BOAOXPaHM-
nnw, mupa. Ha nepcneKTUBY NOTEPU Ha UcnapeHmve ¢ BOAOXPaHNUAWLL K&XA0ro
pernoHa paccynTLIBANUCL MO TEHAEHLMM C YHETOM TEMIMOB U NJIAHOB COORYKe-
HUA KPYNHbIX BOAOXPaHUAULY B Pa3Hbix CTPaHax M paioHax, ux msnko-reo-
rpacmueckux ocoGeHHOCTE!.

Mpexkae uem nepeitTM K aHaaMay BoaonoTpe6neHuA No permoHam n KoHTH-
HeHTaM, UHTEPECHO PAcCMOTPETh AMHAaMUKY BoaonoTpebnieHuA B ABYX KPynN-
Heviwmx cTpaHax mupa — 8 CIMA u CCCP, Ha aonto KoTopsix NPUXOANTCA
HonblIaA YacTb MWPOBOTO NPOMBILLNEHHOrO NPOU3BOACTBA W IO KOTOPbIM
nMetoTca Hanbonee aeTanbHbie NPOPaGOTKYU N0 PaCCMaTRUBAEMOMY BOMpoOCY,
Tem Boree, YTO Hameyalowmeca TedaeHunn B Bogonotpe6nedun CUIA n CCCP
XapaKTepHb! ¥ ANA MHOTMX APYTUX PasBUTbIX CTPaH Mupa.

B CUIA aeranbHas oueHka u gonrocpoussie {Ha 2000—2020 rr.) nporHo-
3bi BOAOTIOTPEONEHUA HA PA3NUUHLIE XO3ARWUCTBEHHDIE HYXKAbI BREpBbie Gbinn
sbinonHeHsl B 60-x roaax u ony6ankosarel B 1965 r. /53/, a 3atem B 1968 r.
C Y4EeTOM NepBOi HaUWOHaNbLHOW OUEHKK BOAHLIX pecypcos /74/. OcHoBHble
BbIBO/IbI 3TUX OLEHOK M npornosos ¢ 1965 no 1973 r. ony6nmKoBaHbI U X0~
POLWIO W3BECTHbI CreunanucTam. B wacTHoCTH, aHanus AMHamuku soaonoTped-
nexua 8 CWA 3a 1900-2000 rr. npuseaeH B pabote T 1974 r. /45/. Dan-
Hbie no 06uieMy n NPOMbILLNEHHOMY BoAonoTpebneruio B CUIA 3a 3TOT nepu-
oA npeacTasneHs! Ha puc. 23 a. CornacHo nporHosam tex net, ¢ 1970 no
2000 r. npeanonaranoch yBenuueHue rofoBOro BOAONOTPeBneHUA NpecHoit
soavt 8 CUA 8 2—2,5 pasa, unu ao 8501100 Kkm>, npuueM OCHOBHOW npu-
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Puc. 23. [Aunamuxa poaonotpebnenvn 8 CIUA (a) u 8 CCCP (6), paccuutanuan v npo-
FHO3UPYeMan B PasNuuHbie roAbl.

7 — pacueTss ¥ NporHossi 1965—1970 rr.,, 2 ~ T0 e 1977—1981 rr., 3 — ToO x¢
1983— 1986 rr., cnNowHLIe NUHUKA — NONHOE BOAONOTPEBNEHNE, MYHKTUPHLIE —~ NPOMGI-
WneHHoe BoaonoTpebneHe (BKNIOY3A TeNNOIHEPreTuKY).
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POCT NNaHUPOBAIICA 3a CYET BOAOOBECTEYeHNA NPOMBILLIEHHOCTY K TeNNo3He
pretuxku. Nocneayowme roasl 8 CILA (nocne 1975 r.) xapakTepusyloTca Ko-
PEHHbIMI USMEHEHMAMMU MOAXOAA K UCMOfL30BAHUIO BOAHLIX Pecypcos, bony-
WMM BHUMaHWEM K BONPOCaM 3KOHOMUM BOAHbLIX PECypcoB, NMOBTOPHOrO
VCNONb30BAHWA BOA, LIMPOKOro MPUMEHEHWA CONEHOW MOPCKOW BOAbI, Ne-
PEXOAOM OT 3KCTEHCHBHOTO K WHTEHCMBHOMY M KOMHMEKCHOMY WCMOIib30-
BaHMI0 BOAHLIX Pecypcos. Bce 3To nMpuBeno K HeKOTOpo# crabunusaiuu
obbema BOAONOTPEGNEHUWA U ABUIOCH OCHOBaHWMEM ANA KOPEHHOro nepe-
CMOTpa NporHo3oB BogonoTpebnenuAa Ha Syaywee. Mo nporHosam, cocrae-
NeHHoiMm B 1975—1979 rr., npeanonaranoch CywecTBeHHOE YMeHbLLIEHNE CyM-
mapHoro soaonoTpebnexnsa 8 CUIA yxe 8 1980 r. v ganee A0 KoHLa TeKyLie-
ro cronetvwsa /73, 90/ (puc. 23 a). Mpeanonaranock, B 4aCTHOCTH, YTO CyM:
mMapHoe rogosoe Bogonotpebnerne B CIIA k 2000 r. ymeHbLIMTCA MO CPaBHe
Huio ¢ 1970 r. npumepHo Ha 80—90 km> (15—20 %) . B 0CHOBHOM 3TO AOMXHO
NPOW30MTA 3a cYeT yMeHblLUeHUA MOTPeGNeHnA MPeCcHOW BOAbI MPOMBbILLNEH:
HOCTbIO M TennNO3HEepPreTMKoOu.

HoBbie oBHagexuBawme TeHAeHUMW B AWHaMMKe BoaonoTpebneHuA B
CWA v nporHo3bl ero 06beMOB Ha MepcneKTUBY A0 HACTOALUErO BPeMeHU Win-
POKO AUCKYTUPRYIOTCA B fievaTw, 0AHaKo, onybnvMKoBaHHbIE B caMoe fnocnea:
Hee spemA (aKTUYeCKUe AaHHbIe MO BoAoNOTRe6eHUIo B CTPaHe He CTONb on-
TMucTUuHbL, B 1983 r. /110, 122/ MNeonoruueckoit ciyx6oit CIIA BeinonHex
feTanbHbiA aHann3 TpeHAOs (bakThueckoro BofonoTpebneHua Ha pasnuuHbie
XO3AUCTBEHHLIE HY> /bl O BCEM LUTAaTaM CTPaHbl 3a nepuos 1950—1980 rr.;
no-BUAMMOMY, 3TO Haubonee HaaeXHbIe U Camble NOCAEAHME AaHHbIe thaKTuuec-
Koro y4eta sogonoTtpe6nenuna B CIUA (puc. 231 24, tabn. 14) . OHn cenaetens-
CTBYIOT O TOM, ut0 ¢ 1950 no 1980 r. npoucxoanT pocT BoaonoTPEGNEHUA 8
CTPaHe No BCeM BUAAM, BKIIIOYAA NPOMBbILLIIEHHOCTL M TeNNO3HePreTuKy, XoTaA
MHTEHCUBHOCTbL POCTA 3aMeTHO yMeHbwiunacek nocne 1970,

Takum o6pasoM, nporHosupyemoe 8 70-x roaax saMeTHOE CHUXKEHUE BORO:
notpebnenna B CIUA k 1980 r. He onpaspanocsk, 3a 1970—1980 rr. obuiee Bo-
AonotpebneHne NpecHbiX BOA B CTpaHe Bbipocno Ha 15 %, a 6e3B03BpaTHOE Ha
17 %. NpuHUMaA BO BHUMaHUe (PaKTUYECKNE AaHHbIE U TEHAEHLIMW B BOAONOT-
pe6neHun 3a 1950—1980 rr. 1 BhINONHEHHbIE PaHEe NPOFHO3HbIE OUEHKU Ha
2000 r. /73, 90, 110, 122/, ytouHeHHsIt nporHo3 soaonoTpebnedva B CLIA
DO KOHUa CTonetMA MOXeT GbITb OXapaKTepu3oBaH AaHHbIMUW, NpPeAcTaBneH-
HbiMU Ha puc. 23 1 24 n B Tabn. 14.

AHanormnuHble TeHAGHLMN B AWHAMWKe BOAONOTPebNeHMA U B NPOrHO3ax
ero o6LemMoB Ha nepcreKTUBY umetoT mecto w B CCCP. Tak, B 60—70 roaax
nporHosuposanock {(cM. puc. 23 6) peskoe yBenuueHne BogonoTpebneHnA
BRIOTL A0 KoOHua cronetua, ¢ 1970 no 2000 r. npumepHo B 3 pasa, Unu Ac
600—700 km>/ron /45, 54, 55/. OpHako B NoOCAeaHWE FOAbI AOMFOCPOYHBIE
nporHosel Bogonotpe6nedna 8 CCCP cyulecTeBeHHO nepecMoOTpeHbl B CTOPO-
Hy Gonee 3KOHOMHOro WUCMNONbL30BAaHWA BOAHLIX PECYPCOB, LUMPOKOrO BHEA-
PeHUA 0BOPOTHOMO BOAOCHABXKEHUA B NPOMbBILLNEHHOCTW W TeNNG3HepPreTuKe,
NPUMEHEHNA NPOTPECCUBHbIX crocoB0B Nonuea npu opoluernn (cMm. puc. 236
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Puc. 24. [JuHamuka sogonotpebneHua B CLUA Ha xosancTBeHHble HyxAabl 32 1900—
2000 rr.

1 — obuwee BogonoTpebneH e, 2 — BOAONOTPeE eH e NPecHbiX BOA, 3 — TennoaHepre:
TuKa, 4 — opoweHue, 5 — obiee 6e3po3BpaTHOE BOAONOTPeSneHue, 6 — notpebnexue cos
neHbix 804, 7 — NpoMbilLneHHOCTL {Bes TennoaHepreTuku), 8 — KOMMYHansHOe X03A -
CTBO, 9 — CenbCKOXO03ANCTBEHHOE BOAOCHaBXKEHNe,
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w 1abn. 15). No cospemeHHbIM NPOTrHO3HLIM oueHKam BoaonoTpebneHne K
KOHLY CTONETMA AOMXHO BO3PacT no cpasHexwo ¢ 1980 r. 8 1,2—1,3 pasa n
MOXET aocTUrHY T, 400—450 kM /ron.

Bonee 3#aumTenbHbIl NPUpocT BoaonoTpebneHuA B Gnvixaiilme AecATuUnE-
A B CCCP no cpasHexuio ¢ CHIA oBbrcHAeTcR HecKonbKuMK thakTopamu:
nnaHupyemesiM 60nee WHTEHCUMBHbLIM PasBUTUEM OPOWIAEMOro 3emnefenvs
{8 CCCP nnanupyeTcA K KOHUY CTONETUA YBENWYWTb NNOWAAK OPOLUEHUA B
1,7 pasa, as CIA — tonsko 8 1,1-1,2 pasa), npoMsiluneHHOTO NPOU3BOACT-
Ba W TENNO3HEPTETUKMY, a TaKxKe Tem 0BCToRTEeNbCTBOM, 4To B CIHA 3amernyio
ponb B BoaoobecneueHUU 3HEPreTUKW WUIpatoT CoMeHbie MOPCKUE BOALL, B
1980 r. npumepHO TpeTb obweN noTpe6HOCTH B BOAE ANA TENSOMEPreTUKH
MOKPLIBaNoOCh 32 CYET UCTIONL30BAHUA CONMEHbIX BOA, K KOHLy CTOMneTUA npea-
nonaraetca, 4TO AONA UCNONL3OBAHMA CONEHbIX BOA B TeNNO3HepreTuKe coc-
TaBuT He MeHee 60 %.

OuHamnka BogonoTpebneHna NO KOHTUHEHTaM WM perMoHam mupa 3a
1900—-2000 rr. npeactasneHa 8 Tabn. 16, CoepemenHoe (Ha 1980r.) ofiuee
BoaonoTpebneHne B mupe cocrasnaer 3300 km? /ron, H6e3Bo3BpaTHbie NoTe--
1 — 1950 km3/roa (59 % nonHoro BoponoTpebnenus) . K KoHuy cTonetua
cneayet 0XwupaTtb yBenuuenue obuuero sogonotpebnenusa po 5200 km3/ron
(npymepHo B 1,6 pa3), a 6essosspaTHoOro BoaonotTpebnewna — Ao
2900 km>/roa (npumepHo 8 1,5 pasa). NpumepHo 60 % obwero BoaonoTpe-
tnesnAa v okono 70 % Ge3BosBpaTHLIX NOTEPb BOAb!I NPUXOAWTCA Ha A3uio,
rae pacnonoXeHa OCHOBHaA 4acTb OPOLIaeMbIX 3emMenb Mupa.

Boponotpebnerune no pervoHam pasfNUuaeTCA OueHb 3HAYMTENLHO: Hanpu-
mep Ha 1980 r., ot 670 km> B 10xHON A3iu a0 2,4—2,8 km> B LleHTpansHoit
Adipuke n B OkeaHun. O6WLMM ANA BCEX PErMOHOB ABNAETCA HeU3MeHHbI
pocT BOAOROTPEOeHUA B TeYeHUe BCEro TEKYLUEro CTONETUR, NpUYem Haw-
6onbwuin NpUpocT BogonoTpeGneHua umen mecto B 50—60-x roaax. Cneay-
et 0TMeTUThb, uTo ¢ 70—80-x rogoe ao 2000 r. B pRAE Pa3BUTLIX CTPaH cesep-
HOW u 3anapHon Esponbi (lWeeuun, Benuko6puranua, Huaepnanast) , a Tak-
xe B CIIA o6bem nonHoro soaonoTpebneHna CTabunM3NpyeTca u faxe He-
CKONMbKO YMEHbLLINTCR K KOHUY cToneTur. BessoaspatHoe sogonoTpebnetne
yBenuuuBaeTcA BO Bcex cTpaHax, B CUIA, nanpumep, ¢ 1980 no 2000 r. —
Ha 25 % (cm. Tabn. 14) . B uenom no aeMHOMY Wapy yBennyeHne NONHOro Bo-
ponotpebnenna ¢ 1980 no 2000 r. oxupaercA No BCeM KOHTUHEHTaM, Ha-
umeHbliee ana CesepHoit Amepuku u Esponbl {cootserctBenHo Ha 20 u
32 %) v Hanbonbiee ana HxHoit AMepuku v Adpukn (Ha 95 1 70 %) .

Ha puc. 25 v 26 ana kaxaoro NpupoaHO-3KOHOMMUYECKOrO pPeruoHa npu-
BeAeHb! 3HaYeHVA BOAONOTPebnenna 3a oTAeNbHbIE oAbl MO CPABHEHUIO C ec-
TECTBEHHbIMU BOAHLIMM pecypcamu. HITpUXoBKA Kaxaoro pervoHa Ha puc., 25
COOTBETCTBYET YCNOBHOW BoAooGecneuyeHHocTH Ha 1980 r. (B Toic. M° oAbl
Ha 4YenoseKa B rofl) , NOAYYEHHON KaK OTHOWeHWe 0Bbema ecTeCTBEHHbIX BOA-
HbIX PecypcoB peruoHa 3a BbiueTOM 6e3B03BpaTHOro BogonotTpebneHna (Ha
yposeHb 1980 r.) k uucneHHoCTM npoxwusalowero Hacenenus. llTpuxoska
KaX0r 0 pernoHa Ha puc. 26 COOTBETCTBYET NPOUEHTY UCMOMNb30BAHUA BOAHbIX
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Puc. 25. Boanbie pecypchl U NONHOE BOAONOTPEbneHue N0 per voHaM Mupa Ha 1950, 1980 v 2000 rr.

1—~26 — nomepa per noHOB no Tabn. 16.



Tabnuya 16

AWHAMWUKA BOAONOTPEBNEHUA NO KOHTUHEHTAM U NPUPOQHO-IKOHOMM

Ne
per noHa Cpeare- Ry
Ha KOHTUHEHT, per noH roA0BOM LP
pwuc. 25 CTOK, MM 1900 1940
n 26
Espona 310 37,5/17.6 71,0/29,8
1 CesepHan 480 0,6 1,4/0,2 2,8/0,3
2  lieHTpanwHan 380 0,7 12,8/2,7 21,5/4,2
3 Kxhan 320 1.4 16,0/11,0  27,1/18,4
4  Cesep EMC 330 0,7 0,3/0,2 0,8/0,2
5 KOr EMC 150 1,5 6,9/3,5 18,8/6,7
CesepHan Amepuxa 340 79,4/29,3 221/84,0
6 KaHapa n AnAcka 390 0,8 2,6/0,5 8,8/1,6
7 CWA 220 1.5 54,0/20,0 191/68,2
8 LUexTtpansHan 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 thxwan 68 2,5 1,9/1,5 4,4/3,5
11 BocTouman 160 2,2 1,0/0,8 2,1/1,6
12 3anaaHan 190 2,5 1,0/0,7 1,5/1,1
13 UentpansHan (3ksaTto- 470 0,8 0,1/0,05 0,3/0,12
punaneHan )
Aznr 330 414/323 682/524
14  Ceaep KHP u MHP 160 2,2 653,4/42,0 97,0/72,7
15 HxHan 490 1,3 201/160 312/249
16 3anagHan 72 2,7 42,8/34,0 68,8/54,6
17 HKro-socTouHan 1090 0,7 81,8/65,0 140/109
18 CpeaHnna Aana n KaszaxcTaw 70 3,1 29,6/18,9 51,2/32,8
19  Cubups » JansHui Boctok 230 0,9 0,7/0,4 4,3/1,0
20 3akaskasbe 410 1,2 4,2/2,1 8,6/4,1
OwHan Amenuka 660 15,1/11,3 27,7/20,6
21 CesepHas yacTs 1230 0,6 1,6/1,3 4,2/3,4
22 bpaswnua 720 0,7 1,1/0,52 2,1/0,96
23 3anaawas 740 1,3 8,8/6,9 14,9/11,7
24 UeHTtpaneHan 170 2,0 3,6/2,6 6.4/4,5
Agctpanua n Okeanunn 270 1,6/0,6 6,8/3.4
25 Asctpanua 39 4,0 1,6/0,6 6,6/3,2
26 OwxeaHnAa 1560 0,6 0,0/0,0 0,2/0,17
Mup (okpyrnenHo) 589/416 1060/700

Mpumeyan ne. Buucnutene — nonHoe sogonortpebneHve, 8 3HameHatene — 6e3
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YECKWUM PEIr MOHAM MWUPA 3A 1900--2000 I'T., km® /rop

Toa
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 7,5/0,7 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 17,5/2,1 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 1220/932 1520/1120 1910/1380 2440/1660 3140/2020

141/103 241/178 316/225 395/270 527/314 677/360
367/293 429/341 524/412 668/618 857/638 1200/865
90,0/71,2 135/107 168/123 192/147 220/165 262/190
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 21,9/121 23,8/13,9 25,9/18,3 32,6/20,8
59,4/44,7 63,5/44,4 85,2/57,8 11171,0 150/86,5 216/116
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 45,3/32,5 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 21,9111 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

BO3BpaTHOE.
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Puc. 26. Be3so3BpaTHOe BOAONOTpeGneHvwe No pernoram mupa Ha 1950, 1980 w 2000 rr.

1—26 — Homepa per uoHOB no Tabn. 16
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(nonHoe BoaonoTpebneHune Ha 1980 r., oTHeceHHOE K eCTECTBEHHbIM BOAHbLIM
pecypcam peruoxa) .

Ha puc. 25 n 26 KwarnAaaHo BMAHA HepaBHOMEPHOCTL B pacnpedeneHuun Bo-
nponotpebneHuAa u BofoobecneyeHHOCTH Mo TeppUTOopnK 3eMnu U UX HecooTBET-
CTBWE C pacnpefeneHnemM eCTeCTB eHHbIX BOAHbLIX PECYPCOB.

Ponb oTAenbHbIX BUAOB XO3ANCTBEHHON AEATENLHOCTU B AMHaMUKe ob6Lie-
ro n H6e3Bo3BpaTHOrO BOAONOTPEBNEHWA B MUPe, a TaK)Ke POCT OROLLAEMbIX
nnouwiaaei npusefeHbl B Tabn. 17, aHanor vuHbIe BaHHble ANA KAXA0r0 KOHTU-
HeHTa NnpuBeaeHbl B paboTe /87/.

Ha coBpemerHom yposHe 69 % nonHoro n 89 % Gesso3BpaTHOro BOAOMOT-
peneHua B Mupe NPUXOAUTCA HA CeNbCKOe XO3RANCTBO. B nepcnexkTuBe 0THOCH-
TenpHOe 3HaueHWe BOAONOTPEGAEHUA B CEAbCKOM XO3AWCTBE HECKONLKO
YMEHLLLIUTCA B OCHOBHOM 3a CYeT yBefluueHWA NPOMbILINEHHOro BoA0NOTpe6-
neHnA. B cymmaphbix 6e3B03BpaTHLIX NOTEPAX BOAbI B MUPE 3aMETHYIO POfib
“urpaeT AONONHMTEABHOE WUCMApeHue ¢ BOAOXPAHUNULL, OHO npeBbiliaeT 6e3-
BO3BpaTHOE BOAONOTpEBNEHMe NPOMbILINEHHOCTEH U KOMMYHAaNbHLIM X03AR-
CTBOM BMecTe B3ATsIMKU, [10 yTOYHEHHBIM AaHHbIM, MOWaAs OPOLIEHWA B
mupe 8 1980 r. coctagnAna 217 MNH. ra, K KOHUY CTONETUR OXWUA3eTCA yBe-
AvveHve ee o 350 MnH. ra.

Ha ocHoBe nonyueHHbiXx U NpuBeaeHHbIX B Tabn. 16 AaHHbLIX BbINONHEHO
COMNOCTaBfeHUe COBPEMEHHbIX U NEePCNeKTUBHbLIX 06bemMoB BoaonoTpebneHna
Nno oTAenbHbLIM PErMOHaM U KOHTUHEHTaM C BO30GHOBNAEMbIMUK pecypcamu
NOBEPXHOCTHLIX BOA, BbIPAKEHHLIMU B BUAE CYMMARHOrO rof0BOro CroKa
pek. Pe3aynbTarel TaKoro cornocraeneHun npusegeHst B 1abn. 18. Kak cnepy-
€T 13 3TOoi Tabnuub!, ANA BCEro 3eMHOTO Wapa CyMmapHoe soaonoTpebnexue
Ha XO3AWCTBEHHbIE HYKAbt Ha 1980 r. cocTasnano 7,5 % obuiero cToka pek;
npeanonaraetcA, 4To K 2000 r. 310 3HaveHue BospacteT Ao 11,6 %. ¥ kazaHHble
3HaYeHUA COBPEMEHHOrO Y Aaxe nepcneKTUBHoOro sogonotpebneHna oTHocH-
TensHO CYMMAapHOro CToKa peK mupa B o6uiem Hesennku. OgHaKo BoaHble pe-
CYPChl B MUpe pacnpefeneHsl KpaiiHe HePagHOMEPHO, YTO BUAHO YXKe nNpu cono-
CTaB neHuu BoAonoTPeGReHuR 1 PEUHOro CTOKA B CpeAHeM N0 KOHTUHeHTam, B
HacToAWwee BpemA B EBpone u Asuun o6bem BogonoTpebneHuA y>ke cocTaBnAer
6onee 13 %, a B Hepanekoi nepcnexTuse pgocturner 20—25 %. B To xe spe-
mA, Hanpumep, B KDxHoin AMepuke ncnonsayetcA nuws 0,9 % pecypcos pev-
HOro CTOKAa U B NepcneKTUBe A0 KOHUA CTOMETUA 3TO 3HauYeHWe BPAA N npe-
sbicut 1,8—-2,0 %.

Euwe 6onblian HepaBHOMEPHOCTL pacnpefeneHuAa CTOKa PeK U BORONOTRE-
6NEHUR MMeEET MECTO BHYTPU OTAENLHLIX KOHTUHEHTOB, BO MHOMUX KPYRHbLIX
pervoHax MUpa y)XXe K HacToAllemMy BpemeHU NonHoe BoaonoTpebneHue coc-
TaBnAeT 20—65 % roposoro croka pek (CesepHaa Adpuka, CpeaHas AsuA,
u KasaxcraH, 3anagHas u Hxuaa AsuA, 3akaskasve, CIUA, i0xHar n LeHT-
panwHan Espona, or Esponeitckoit yactn CCCP) , a B nepcrnekTuee Ao KOHUA
ctonetuA gocturder 40—100 %, T. e. 5 HEKOTOPbIX pernoHax MUpa NpaKTUye-
CKM NOAHOCTLI0 ByAeT NOTPe6NATLCA BECk peuHoM cTok (Tabn. 18).

[nA KonuuecTBEHHOW OUeH KK U3MeHeHU BOAHLIX DECYPCOB NOJ BAMAHUEM
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soaonoTpebneHune, KOTOPOe HENOCPEACTBeHHO xapakTepusyet o6bem aonon-
HUTENbHLIX NOTeps BOAbLI (B OCHOBHOM Ha UcnapeHue) B TOM UKW MHOM pery-
oHe. Mo paHHbLIM Tabn. 18, coBpemenHoe GessoaspaTHOe BoaonoTRebnetve B
cpefHeM AnA 3emMnu v ANA OTAENbHBIX KOHTUHEHTOB OTHOCUTENLHO HEBENNKO
n usmennerca ot 0,6 % (l0xuan Amepuka) a0 9,6 % (AsuAa) cymmapHoro ro-
AOBOro croxa pek; K 2000 r. 0XxuaaeTcR yBenuueHue 3TUX 3HaYeHni npumep-
Ho B 1,5 pa3a. OaHaKo ANR OTAeNkHbLIX PErMOHOB BHYTPU KOHTUHEHTOB U3Me-
HYMBOCTb YKasaHHbIX 3HaveHuit HamHoro Gonbwe u konebnerca ot 0,07 ao
50 % ana cospemeHHoro nepuoaa v ot 0,18 no 75 % ann 2000 r. (tabn. 18).

HepaBHoMepPHOCTb pacnpeseneHA BOAHBIX PECYPCOB MO TEPPUTOPUN 3eM-
HOrO Wapa » UX HeCOrNacoBaHHOCTL C PasmellielneM HaceneHuR 1 3KOHOMMU:
K1 0cOBEeHHO BLIABNAIOTCA NPWU CPaBHEHUM 33 OAHW U Te XKe Neproabl yaenb:
HOM BOA006ECNEYEHHOCTY OTAEMLHBLIX PErMOHOB Ha OAHOro xuTena. Ha kax-
AbIV pacueTHbIi YPOBeHs yaenbHan (Ha oaHoro xutena) soaoobecneyeHHocTb
pPervoHOB onpegenAnach NyTem geneHWA CyMMapHOro PEYHOro CTOKa peruoHa
3a BblveTOM o6bema 6e3B03BpaTHOrO BojonoTpeGneHnA Ha YACNO XuTenei.
Nocnearee onpeaeneno no AaHHbIM DAO 1 umelowmmer nporHosam /87/. Ta-
KuUM 06pasom, noa BoACO6eCNeyeHHOCTbIO MOHUMAEBTCA OCTaTOMHOE KOSIMYECT-
BO BOAbl, KOTOpOE Nocne WUCMoNbL30BaHWA NPUXOAUTCA Ha OAHOrO XKUTENA;
T. €. €cnu Bce PeCYPChl NPECHOW BOAL! MONHOCTLI0 6e3803BPATHO UCNONL3YIOT-
CA Ha XO3AWCTBEHHLIE HYXAbI, TO YAeNbHaR BOAooBecneyeHHocTs Gnuska K
Hynto. Mony4eHHbie 3HaueHWA yaenbHoW BopoobecneyeHHOCTH (B ThiC. m3/ron
Ha 1 XuTenA) npeAcTaBneHbl ANA BCEX PeruoHOB 1 KOHTUHEHTOB 3emMnu Ha
ypogHu 1950, 1960, 1970, 1980 n 2000 rr. 8 Tabn. 19. AnA ananusa nx yno6-
HO CrPYNRMPOBaTL NO CAEAYIOWMM rpagauvAm (B Tbic. M3 /roa Ha 1 xuTens) :
< 1 — 4pe3ssbMaRHO HU3KAA yaenuHan BoaooGecneyenHocts; 1,1—2,0 — oueHt
Huakaa; 2,1-5,0 — Huskan; 5,1—10,0 — cpeansan; 10,1—20,0 — sbiwe cpean:
Hel; 20,1—50 — Bbicokan; 50 — oveHb BLICOKaERA.

B 1950 r. (tabn. 19) Ha 6onbluieit yacTu 3emHoro wapa soaoobecneueH-
HOCTb Bblna cpeaHeri Mnu Bbiwe 1 Tonbko B CesepHon Adpuke, LieHTpansHon
w lOxuoit Espone, B Kutae v l0xHoi Asun BoaooGecnedeHHocTb Gbina Hna3-
koWt (oT 2,1 8o 5,0 Teic. > /rop Ha 1 uUTenA) ; HU B OAHOM pervoHe MuUpa He
6b1N0 OuEHb HM3KOM KMANK YPE3BbLIYANHO HM3KOI BogoOGECNEYeHHOCTH.

B 1980 r. Boaoo6ecneyeHHOCTb PEe3KO YMEHbLUMNACh BO MHOMUX PernoHax
MUpa, OHa cTana upesgbivaiHo Hu3kow B CesepHoit AdpuKe, oueHb HU3KOMN —
8 CesepHom Kutae n Monronuu, 8 Cpeareir Asun, Asun v Kasaxcrane, Hua-
KOW — elle B WeCTU pernoHax mupa (tabn. 19) .

K koHuy cronetuA u3 26 BLIAGNEHHLIX PErMOHOB MUPA YPE3BbLIYANHO HN3,
KaA BopoobecnedeHHOCTb OXugaetcA B AByx (CesepHaa Adpuka, CpeaHar
Asun n KasaxcraH), oveHb HM3kaA — B Tpex (CesepHbiit Kutah u MoHronua,
{OxHar u 3anagHan A3uvR), Huakas — B cemu (LledTpansbHan w IOxHan Espos
na, tor ETC, iOro-BocTouHan Asun, 3anagnan, BoctouHan u I0xHan Adpuxa) ,
B 10 )xe BpeMA BO BCeé PacCMOTPEHHbIE MEPUOALI UMEET MECTO BbICOKAA uAun
OuYeHb BbICOKaA BogoobecneueHHocTs 8 CesepHoli Espone, Ha cesepe EBpo-
neiickoit vactn CCCP, B Kanane u Anacke, noutu Bo Bceit I0xHon AMepuke,
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Tabnuya 19

AWHAMUKA BOAOOBECNEYEHHOCTY PAROHOB MUPA,

Toic. M /rog HA 1 XXVUTENR

ND

rUol loa
pe Ha KoHTuHeHT, MNnowaask,
Ha peruoH MIH. km?
puc. 25
1950 1960 1970 1980 2000
n 26
Espona 10,28 5,9 5,4 4,9 46 4,1
1 CeBepHan 1,32 39,2 36,5 33,9 32,7 309
2 LieHTpansHan 1,86 3.0 2,8 2,6 2,4 2,3
3 IO%Han 1,76 3.8 3,5 3.1 2,8 2,5
4 Cesep ETC 1,82 33,8 29,2 26,3 24,1 20,9
5 0r ETC 3,62 4,4 4,0 3,6 3,2 2,4
Cesepran AMepuxa 24,16 37,2 30,2 25,2 21,3 175
[} Kanaaa v AnAacka 13,67 384 294 246 219 189
7 CWA 7,83 10,6 8,8 7.6 6,8 5,6
8 LleHTpansHan 2,67 22,7 17,2 12,5 94 7.1
Adpunka 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 tOxHan 5,11 12,2 10,3 7.6 5,7 3,0
11 Boctounan 5,17 15,0 12,0 9,2 6,9 3,7
12  3anagwan 6,96 20,5 16,2 12,4 9,2 4,9
13 UenTtpansHan 4,08 92,7 79,5 59,1 46,0 254
Azun 44,56 9,6 7,9 6,1 5.1 3,3
14 CeBepHbin Kurain 9,14 3.8 3,0 2,3 1,9 1,2
u Mounronua
15 O Har 4,49 4,1 3,4 2,5 2,1 R
16 3anagHan 6,82 6,3 4,2 3.3 2,3 1,3
17 ro-Bocrounan 7.17 13,2 11,1 8,6 7.1 4,9
18 CpeaHAa A3uR 2,43 7.5 55 3,3 2,0 0,7
u KasaxcraH
19  Cubupb 14,32 124 112 102 96,2 853
v JansHuwid BocTok
20 3axkaBKaabe 0,19 8,8 6,9 5,4 4,5 3,0
KOxHan Amepuka 17,85 105 80,2 61,7 48,8 28,3
21 CesepHan 2,55 179 128 94,8 729 374
22 Bpasunws 8,51 115 86 64,5 50,3 32,2
23 3anaaHan 2,33 97,9 771 58,6 45,8 25,7
24 lientpansHan 4,46 34 27,8 23,9 20,5 104
Ascrpanua 8,95 112 91,3 74,6 64 50
u OKeaHuR
25  Aescrpanuwa 7,62 35,7 28,4 23,0 19,8 15,0
26 OkeaHuA 1,34 161 132 108 92,4 73,5

106



AEATENLHOCTH YenoBeKa oCcobeHHO BaXKHO 3HaTh He NonHoe, a 6e3B03BpaTHOE
B LlentpansHon Adpuke, B Cnbupn n [ansiem Boctoke, B OxeaHun. Npn
3TOM B&XHO OTMETUTh, YTO AMHAMMKa BOf0OBGecneueHHOCTU TaKOBa, YTO UH4
TEHCUBHOCTb €€ YMEHbLEHWA 0COBEHHO 3HauMTenbHa B paiioHax ¢ Manok BO4
DOOGECNEUEHHOCTLIO, T. €. TAe eCTh AenunT BoAHbIX pecypcos. Hanpumep, 8
HameHee BopoobecneveHHbIX peruoHax (B CpegHet Asum u KasaxcraHe, a
Takxe B CesepHoin Agpuke) 3a 1950—2000 rr. sonoo6ecneyeHHOCTb YMeHb-
wurcA B 11 pas, a 8 Haubonee BoaooBecnedeHHsix (Cubups u [fansHuit Boc+
Tok, CesepHaa Espona, KaHana n Anacka, LleHtpanbHan Adpuka) 3a ToT xe
nepuop Tonbko 8 1,5-5 pas. Takum obpazom, umewas MecTo Ha 3emne
oyeHh 6onblLUAA ecTecTBEHHaA HEPaBHOMEPHOCTb B pacnpegeneHuv Boaoobec-
NeyeHHOCTU CO BPEMEHEM 33 CHeT XO3AWCTBEHHOW AEATENLHOCTH YenoBeKa
YBENNUMBaR 'R w2 Bonblle, npuyeMm BecbMa BbICTPbIMKU Temnamu. B cBasu ¢
3TUM aKTyanbHOCTb Npo6nembl TEPPUTOPUANLHOrO NepepacnpeaencHyA BoA+
HbIX pecypcoB B rnobanbHOM MacuiTabe CO BpemeHem 3HaUMTENbHO BO3PAcTeT,
B 3akniwueHue, cneayetr OTMETUTb, YTO NPUBEAEHHBIE BbllLe 3HaYeHWA BOA+
HbIX PECYPCOB U 06bembl BOAONOTPe6NeHUA paccunTaHbl Ha NePCNeKTUBY Uc-
XOAA M3 NPEANONOXEHNA CTAUMOHAPHOCTY KNUMAaTUUECKUX KonebaHui u xa+
paKTepHbl ANA CPeAHMX KNUMATUYECKUX YCNOBUIA KaXKAOrO peruvoHa, T. e.
NPUHMMANOCL, YTO BO3MOXHble 8 nepcnektuBe Ao 2000 r. aHTPONOreHHblg
HW3MeHeHUA KnumaTta B rnobanbHoM maclutabe 6yayT HeSHaUNTENbHbIMMU,
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fnaea 6

KNUMAT ¥ BOAHbIE PECYPCbI

PeuHolt cTOoK unm Bo306HOBNAEMbIE BOAHbIE pecypcbl, obecneynsamoume
OCHOBHbIE NOTPeGHOCTK 4YenoBeKa B NPecHO BoAe, KaK U3BECTHO, B OYEHb
3HAYUTESNbHON CTeneHH UIMEHAIOTCA MO TEPPUTOPHK U BO BPEMeEHWU B 3aBUCH-
MOCTH 8 NepBYH0 ouepelb OT NPOCTRAHCTBEHHOW v BpeMeHHOW M3MEHYMBOCTH
KANMaTUYECKUX XapaKTepuUCTUK. 3To 06ycnoBnuBaer TECHYIO B3aUMOCBA3L
npobnem obecneyeHnA 4yenosBedecTBa NPECHOW BoAoM ¢ mpobnemamu ectecT-
BEHHbIX M AHTPOMOreHHbLIX U3MEHEeHUH KnumaTa; npu4emM 3rta B3auMOCBA3bL
UMeeT CBOU 0COBEHHOCTY B €CTECTBEHHbIX YCNOBUAX U B NEPUOA UHTEHCUBHO-
ro BO3AEGACTBWA 4eNOBeKa Ha FTMAPONOrUYECKVIA UMK,

Mpo6nema B3anMOAEACTBUA KAMMaTa v BOAHbLIX pecypcoB npuobpetaer
0Cco6yl0 OCTPOTY, HaYUYHYI0 ¥ NPaKTUYECKYH 3HAYMMOCTb B NOCNEAHUE roabl,
KOraa y»e Ha 6numKanLwyio rnepcneKTMBY KNMMaTonorn NporHo3npYIoT Takue
aHTPOMNOFeHHbIE U3MEHEHUA rNoBanbLHOro KNUMara, Kakux no cBoMM mMacLuTa-
6am He 3Hano npownoe Hawen 3eMNN Ha NPOTAMXEHUM MHOTUX TbICRYENETUNA.

B HacToAWel rnaee, NOArOTOBMEHHOMW rfaBHbIM 06pPa3oM No pesynbTatam
nocnepanux wuccneposanuia T'TU, paccmarpueaercA (B 0OCHOBHOM B rno6ans-
HOM acrnexkTe) B3aMMOAENCTBME KNMMAaTUYECKUX XapaKTEPUCTUK M BOAHbBIX
PecypcoB B eCTECTBEHHbLIX YCNOBUAX U NMPU MHTEHCUBHOM XO3ANCTBEHHOM UC-
nonL3oBaHWM BOA; NPUBOAATCA TaKXKe COBPEMEHHble npeacTasneHuAa o6 aH-
TPONOreHHbIX U3MEHEHUAX rA06aNbHOro KNUMMaTa U aHanM3upyoTCA BO3MOX-
HOCTH UX BO3AEACTBUA Ha BOAHbIE pecypcbl ByAyuiero.

6.1. Knumatundeckue M ruaponorvdeck e XapaKTepucTuKu
Npyu eCTECTREHHOM M'MAPOAOr MMECKOM LUK ne

Bonee 100 netr Haszap w3BeCTHLIM PycCKW Knumatonor W reorpad
A. W, BoelikoB B cBoeit kHure ,, KnumaTtbl 3emMHoro wapa'’’ Bnepsble BbiCKa3an
1 060CHOBaN HbIHe CTaBLIEE XPECTOMATUIHLIM NONOXKEHUE O TOM, YTO PEKU 1
o3epa, BCe NPecHble NPUPOAHLIE BOALI ABMATCA NPOAY KTaMW Knumara.

MpeactaBneHve o rnaseHcTBYMOLWeA pony KnumaTta (HapAay € naHawad-
TOM, KOTOPbIA TaKXe B 3HaYnTeNbHON Mepe onpeaenAeTcA Knumatom) 8 do-
PMUPOBaHUM MOBEPXHOCTHLIX W MOA3EMHBLIX BOAHbLIX PECYPCOB COCTaBNAET
NPOYHLIN TeopeTUYeCKUi dyHAAMEHT, HA KOTOPOM BbIPOCNA M Pa3BuUBanach
COBPEMEHHAA MMAPRONOrMYecKan HayKa.

TecHoe B3aUMOAEACTBME KNIMMATUYECKUX U FMAPONOrUYecK X XxapaKTepuc-
TMK obycnosuno cosfaHuve B8 pAge crpaH (Hanpumep, B CCCP noutu 50 net
Ha3aa) eAUHbIX rMAPOMETEOPONOrUYECKMX CYXE, NO3BONAIOWMX B pamMKax
OAHOrO BEAOMCTBA NO B3aWMHO COFNacoBaHHbIM NPOrpaMMam OCyLLeCTBNATL
HabnwoaernA 3a PasNUUHLIMU 3NEeMeHTaMu TUAPOSIOrMYecKoro uuKna, AnA
M3YYeHNA ero AMHaMMKW B Pa3NN4HbIX NPOCTPAHCTBEHHBLIX U BPEMEHHbLIX Mac-
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wrabax, AnA Gonee MOAHOrO W Ka4eCTBEHHOro obecneyelid HAPOAHOroO Xo-
3AICTBA ruapoMeTecponornyeckon uHdopmaumein. N xota, Kak U3BECTHO, A0
CMX NOP AaNeKO He BCeMMW CreuuManucTamu npusHaerca uenecoobpasHocTb Ta-
Koro obbveavHeHunA, kak nokassiBaer onbit CCCP, dyHKUMOHMpOBaHNE B Te-
YeHUe MHOTUX NECATUINETUIA eAUHLIX TMAPOMETEOPONIOrMYEeCKUX CETEN, Corna-
COBaHHbIX MO TePPUTOPUMK, CoCcTasy U No cpokam HabnwaeHn meTeoponoru-
YeCKUX U FUAPONOFUYECKUX AaHHBIX, NO3BONAET Hanbonee 0BOCHOBAHHO NO-
AONTA K OueHKe BORHbIX PECYPCOB B Pa3NUYHbLIX YCNOBUAX U K PELUEHWIO OC-
TpeWLeA coBpeMeHHOo NnpobnemMsl obecneyeHUA YenogeyecTBa NPECHOW BOAON.

TecHaA B3aUMOCBA3b MEXAY KIMMaTUYECKUMU U FMAPONOFrUYECKUMM Xa-
paKTepuCTUKaMun okasanacb 0COGeHHO NoMnesHON ANA KOAUYECTBEHHOMN OUeH-
KW BOAHbIX PECYPCOB B HauafbHbIA MEPUOA Pa3BUTUA rU4PONOruK B yCnosu-
AX KpalHeA HefoCTAaTOMHOCTU MUAPONOrMYECKUX HabmoneHA 1 3HAUNTENbHO
Gonee NOMHON METEOPONOrUYECKON U3YYEHHOCTU TeppuUTOPKiA; B TOT NepuoA
HeOBXOANMbIE XapaKTepUCTUKKU DPEYHOrO CTOKAa OBbLIYHO PaccuMThbIBanUChL No
MEeTeopOoNorMyeckum AaHHbIM. TlpM 3TOM B KauecTBe MeTOANMECKON OCHOBbLI
McnonL30BanochL ypaBHeHue BoaHOro 6anaHca 6acceitHa 3a MHOrONeTHUA nepu-
on (1) c onpepeneHnem ucnapeHun ¢ cywm no cdopmynam P, Wpenbepa (2) u
(3), 3. M. Onbgexona u M. W. Byasiko (4) —(8).

B coBpeMeHHbIX YCROBKAX, KOF4a B MUPE CYLWECTBYeT 40CTaTO4HO rycran
ceTb rUAPOMETPUMECKUX HabmoaeHMA Ha Manbix U 6oNbLUMX peKax, HacUUTbI-
BalOWaA AECATKU TbICAY CTBOPOB, ECTECTBEHHO, Bonee HafleXXHO KONUYECTBeH-
HaA OleHKa BOAHLIX PECYRCOB TeX UAN WUHbIX PErMOHOB NPON3BOAVTCA HENo-
CPEACTBEHHO MO AaHHbLIM HabAlOAEHUA 338 CTOKOM C UCMOMb3OBaHUEM METO-
DOB OCPEAHEHWA MK FMAPONOrMYECKOro KapTUPoBaHuA. VIMEHHO Takum o6-
pa3oM 6biNK OueHeHb! BOAHbIE PECYPCHI OTAENbHLIX PErMOHOB BCEX KOHTUHE-
HTOB ¥ 3emMnu B UefioM B MOHOrpaduu COBETCKUX yyeHbix ,,Muposow soa-
Hbld BanaHc 1 BoAHbIe pecypckl 3eman’’, onybnukosaHHoit B 1974 r. /60/ oaHo-

BPEMEHHO C YNOMAHYTOW Bbille MOHOr padmert BaymrapTtHepa w Peitxena /92/.

EcTecTBeHHble BOAHbIE PeCYRTshl B BUAE CPEAHErOA0BOFO 38 MHOTONETHUA
rnepuoA CYMMapHOTO CNTIOA PEYHOrO CTOKA, OMNpefefieHHble ANA KaXAO0ro Npu-
POARHO-3KOHOMMUYECKOTO PernoHa 3eMnu MO AaHHbIM, NPMBEAEHHLIM B pa-
6oTe /60/, npeactasnens! B Tabn. 16 (cm. rnaey 5) . Ananua gaHHbIX NOKa3an,
YTO OHW OYeHb XOPOLLUO OTPaX@lT OCHOBHbIE KAMMATHYeCKWe NnapamMeTpsl pe-
FUOHOB W UMEIOT BNOMHE HAAEXHYIO 3aBUCMMOCTb OT NOKa3aTenA UHAeKCa cy-
xoctu B Buae Ry/(LP) (puc. 27). Nocneanuit Bbin onpearned AnA Kaxaoro
pernoHa nNpubnvXeHHO € MCNOMb3OBaHMEM HaubBonee AeTanbHbLIX MUPOBBIX
KapT paguauvonHoro 6anaHca u ocaakos /14, 60/. Tpanuubl NPUPOAHO-3KO-
HOMMYECKUX PeruoHoB nokasaHsl Ha puc. 25 v 26, sHaveHua nHaeKca CyxocTu
ANA KaXAOro U3 HUX npuBeaeHsbi B Tabn. 16.

B cooTBeTCTBMM C AaHHBLIMU pUC. 27 eCTECTBEHHbIE BOAHbIE PeCypPCbl N06o-
ro pernoHa B OCHOBHOM ONPefenAloTCA KNUMaTuyeckumu aktopamu; Hau-
6onblueMy UHAEKCY CYXOCTM COOTBETCTBYET HaumeHbliee 3HaYeHWe BOAHbIX
pecypcoB peruoHa, u HaobopoT, Npuyem xapakTep sasucumoctn (puc. 27) B
NONHOWM Mepe oTBevaeT ypasHeHuw (7).
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Pue. 27. 3aBucuMOCTb CpeaHero MHOrOMIeTHErO PEYHOro CTOKa NPUPOAHO-3KOHOMUYEeC~
K#UX per MOHOB MUPa OT MHAEGKCA CYXOCTH,

OTMeTUM, 4TO KNAMMAT, U B 4aCTHOCTU WHREKC CYXOCTH, onpeaenser He
TonbKo obuiee KOJIMYECTBO BOAHBLIX PECYPCOB, HO U, YTO He MeHee BaXKHO, UX
M3MEHYMBOCTL BO BpeMeHU v npocTpancTse. Kak npasuno, vem 6onsLue obiee
3HavYeHMe BOAHbLIX PECYPCOB PEruoHa, TéM MeHblUe ee BPeMEHHan W3meHuU-
BocTh (0T rosla K roay v BHyTpU roga) . 3HaueHWA BOAHbBIX PeCYPCoB, COOTBE
TCTBYIOWMWE HaMBONLIUNM UHAGKCAM CYXOCTH, OBbLIYHO MMEIOT o4eHb Bonbliyta
M3MEHYMBOCTb OT FOAa K FOAy W NO Ce30HaMm roaa U KpalkiHe HepaBHOMEPHd
pacnpeaeneHbl Mo TEPPUTOPUM,

He Tonbko meTeoponoruyeckue AaHHbIe WIMPOKO UCNONL3YIOTCA ANIA pelle:
HVA TMAPOAOrvMYecKux 3afav. PasButue ruaponorumn, 6e3ycnoBHO, TaKxe BQ
MHOrom cnoco6cTBOBaNo yrny6neHnio MeTeoponoruiecknx 3HaHuin, ocobet-
HO M0 TakuMm ee aneMeHTaMm, Kak atMocdepHbie 0CagKW, UcnapeHue, BRaro,
o6opoT 8 atTMocthepe u ap. XopoLwo nasecTeH 6onblIo BKAaa ruaponorvyecs
KUX AaHHbIX B KOPPEKTUPOBKY M3MepeHHbIX aTMocdepHsbix ocaaxos. Kak
yXXe YKa3blBanoch sbilie, NPU HaNUuuMM AeTanbtHoOW ruaponoruyeckon uHdop:
Mauun U AaHHbLIX NO OCagKaMm CTROATCA Hanbonee HaaeXHsle KapTbl MHOMO1
NETHUX 3HAYEHWA CYMMApPHOro MChNapeHWA C cylu. B Wemanoi creneHu ruas
ponorudecKue AaHHbie UCNONL3YIOTCA ANA AeTanu3aumn moaeneit rnobansHos
ro Knumara, a U3y4eHue MHOFONETHUX KONeBaHWii BOAHOTO pexuMa pex W
o3ep cnocofcTByeT peleHuio COBPeMeHHbix Npo6Gnem, CBA3aHHbIX C aHTPOMNO+
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reHHbIM M3MeHeHneM Knumara.

CoBpemMetiHbie 3anNpockl NPaKTUKU, CBA3aHHbLIE C HEOBXO0AUMOCTbIO COBep-
{LEHCTROBAHWA W NOBLILLEHUA HARSKHOCTY FUAPONOrUYECKIUX PACUETOR U NPO-
rHO30B, €CTeCTBEHHO, He MOryT 6bITh YA0OBAETBOPEHL!I UCNONb30BaHNEM BOA-
Horo GanaMca 3eMHON MOBEPXHOCTU B YNPOLUIEHHOW WHTerpanbHon dopme, a
nmeHHo B Buae ypasHeduin (1) wam (7). lna 6onee petansHoro u rnybokoro
W3Y4EHUA MMAPONOrUYecKOro UMKNa C UCMONL3OBaHUEM MaTEMaTUYECKUX MO-
nene Bce npouecchl 06LIMHO pPaccMaTPUBAIOTCA B AMHAMUKE ANA BCEX YeTbl-
pex B3aMMHOCBA3aHHbIX 30H: AfIA aTMOCHhepHOro 3BeHa, ANIA NOBEPXHOCTHOM
30Hb), 30HbI a3Palun 1 30HbLI HackitleHUA. TaKoW noaxoa NO3BONAET ycnew-
HO pewars PaszfIMYHOro poAa rMAPONOruYecKue 3asaun ¢ UCNonNL3oBaHUEM Me-
Teopodioruyeckomn nHdopmaumu.

Bonbwon- NpaKTUYeCKNA ¥ HayuHbId MHTepeC NpPeACTaBiAET, Hanpumep,
WMPOKOE NCNOTIb30BaHME a3PONOTMYECKNX RAHNBIX ANA PELIEHNA TMAPONOT -
YeCKWX 3afay, CBA3aHHbLIX C onpefeneHMeM BoaHOro OGanaHca KpPyMHbIX
PeruoHoB.

[Ana atmocdepHOro 3seHa ruapoONOrMYecKOro LMKNa ypaBHeHne BOAHOro
6anaHca peruoHa MoxxeT 6biTb NPEACTaBNEHO B Buae

VF-AW= (P—E), (12)

rae V F — AVBEPreHUMA NOTOKA BOARHOTO Napa B aTMocdepe; AW — name-
HeHue BnarocoAepxaHnaA atMocdepsl.

Takum 06pa3om, ocpeaHeHHOe Haf paccMaTpyuBaeMow TEPPUTOPVEN 3Have-
nue (P — E}, unv TaK HasbisaeMpii KIMMATUYECKWHA CTOK, ONPEABRASTCA U3~
MEHEHMEM MacCbl aTtMocthepHon Bnaru AW, sakmoueHHOW B paccmaTpusae
Mom obbeme aTtmocdiepbl, ¥ PasHOCTHIO MEXAY €6 NPUTOKOM U BbIHOCOM.
CoctaBnAowme neBoit YacTu ypasHedua (12) onpeaenAlTcA no asponoru-
veckol uHdgopmauum.

Kak u3BecTHO, A4NA KOHKPETHOro peruoHa ANA Or paHW4EHHOro nepuoaa
BPeMEHM ypaBHeHWe BogHoro Ganakca (1) moxer 6biTb NPeACTABAEHO B BUjAe

Y+AS=(P—FE), (13)

rae AS — usmereHue NOBEPXHOCTHbLIX M BHYTPUNOUBEHHLIX BRNaro3anacos.

OueBUAHO, YTO COBMECTHOE pelledue ypasHedwii soadoro 6anadca (12) «
(13) ¢ ucnonb3oBaHMEM AaHHbLIX HA3EMHOW CETU W a3PONUrUYecKon MHbop-
Mauuu NO3BONAET ONpefenATh PasfnUYHble KOMMNOHEHTL! ypaBHeHWd, B TOM
uncne Takue TpyAHooNpeaenAemMbie BennunHbl, Kak E u AS, uTo MoxeT nmets
Becbma Gonbluoe NpaKTUYecKoe 3HadeH e,

AnA MHoronetHero nepuoga rogosoi 6anaHc Bnarn B cucteme ,,atmocte-
pa — ruapocdepa Cywm’’ BbIpaKaeTCA ypPaBHeHMeM

(ZF*—2F7) —P+E=0, (14)

rae



EF*-3F)=VF (15)

— AvBEpreHuUMA NOTOKE BRaru, BHIPAXEHHaA KaK PasHOCTb Mexay npuro-
xom (ZF') usbiHocom (ZF -} aTMocdepHOi BNaru ¢ M3y4aemoii TeppuTopuu.

Kak usBectHo, obumii BbIHOC aTMochepHOR Bnarn cocTouT U3 NPUXOoAA-
el TPaH3UTOM Hap McCreayemoin Tepputopued BNarv NPeMMYLUECTBEHHO
oKeaHnyecKoro npoucxoxaenua F, u snaru, obycnosneHHoi ncnapeHnem c
rnoAcTUNaLLel noBepxHOCTH pervoHa Fy, T. e.

TF =F, +F, (16)

B CCCP B8 nocneanue robt HAKONNEH AOCTATOYHLIA ONLIT PACYETOB JnemMe-
HTOB BOAHOro 6anaHca KpyMHbiX PeruoHos no ypaeHeHvam (12) —(14) c ne
MONb30BAHMEM a9PONOTVMECKON U HaseMHON FMAPOMETEOPONOrMYECKON WH-
dopmayuu. OcoBeHHO AeTanbHbie pacueTs! BoinonHers 8 I H. I'. Camby-
«om ana Esponeitckoit yact CCCP v Gacceitna p. Bonru, rae umeetca pocra-
TOMHO FyCTan CeTb a3pONoruiecknx NyHKToB HabnoaeHud. Ana Esponelickon
vactn CCCP ucnonbzosaHo 43 craHumu 3a nepuos 19611970 rr. Pacuevs!
3HaveHwii KoadipuumenTa Bnaroobopora (K, .), aasektueHeix (P,) v mect-
Hbix (P} ocaaxos npoussoannuce no pexomenaaunam O. A. iposaosa /37/.

DaxHele pacyeToB InemeHTO8 BnaroofopoTa n BogHoro Ganaxca Espomeit-
ckoit wactu CCCP (no mecAuam) 3a ykasaHHOe AECATMNETUE NPUBEAEHbI B
tabn. 20. NpueeneHHble peaynbTaTbl NOKA3bIBAT peantHyld BO3MOXHOCTL
onpeaeneHuA ¢ NPUEeMNEMoN TOYHOCTLIO FOAOBOrO CTOKa Ha OCHOBE aspono-
ruveckux AaxHbix. CpasHeHve cpeaHerofgosbix sHadeHui (P — E), nonyuen-
HbIX @3PONIOFUYECKUM METOAOM, U CPeAHEer OROBbIX 3HAYEHUIA PEYHOro CTOKa
Y 3a 0OAMH W TOT e nepuoa ANA Esponeiickoi yacTu B uenom u ana GaccenHa
p. Bonru gano otknoHenme cooteetcTBenHo 8 u 5% (Tabn. 20,211 v 195 mm) ,

Tabnuya 20
3NEMEHTDbI BIATOOBOPOTA U BOAHOIO0 BANAHCA EBPONMEACKON YACTH

JnemenT ! 1 ni v Vv Vi
IF* km? 576 475 514 560 810 902
ZF km? 417 327 361 500 730 966
SF mm 33,6 31,3 323 12,7 16,9 135
AW mm -1,7 0,0 1,4 33 5,3 4,8
(F=E) mm 35,3 31,3 309 9,4 116 —183
Pum_ 355 31,5 317 35,1 57,0 686
E=P— (P—E) mm 0,2 0.2 0.3 25,7 454 86,9
Ken 1,001 1,000 1,003 1,109 1,146 1,228
Pymm 35,5 315 316 31,6 49,7 55,9
Py mm 0,0 0,0 0,1 35 7.3 12,7
F,km? 416 326 357 394 550 614
Eokm 1 1 4 106 180 352
Y mm 6,5 6,1 7,9 17,7 47,6 39,0
&S mm 28,8 252 230 -83  -360 -57.3
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C nomouwsio ypasHenna (12} BuinonHexa v obpaTHas 3agaua: pacuer ocap:
koB. ConocTaBneHmne N3MEPEHHbLIX OCaaKoB (NO AaHHBIM AOCTATOYHO FYCTOM
CETU OCAAKOMEPHLIX CTAHUWA) ¢ PaccuMTaHHbIMK ,,a3P0N0MMYECKUMM METO-
Aamu’’ CBMAETENLCTBYET O AOCTATOMHO Xopowen ux cxoanmoctv (ko3dibu-
uneHT KoppenAuun r = 0,97) .

W3 pacueTta 3nemeHTOB BOAHOro 6Hanamca 3a 10-neTHUiA nepuoa NONyyeH
BbIBOA, YTO B cpeaHeM 3a roa us 9340 Kkm> BRaru, Nocrynawuiei Ha Eesponei-
ckyto yacte CCCP, 50 % npuxoauTcR Ha 3anaaHyto coctasnatollyio, 30 % —
Ha 10KHY10 U 13 1 7 % — COOTBETCTBEHHO HA BOCTOMHYIO U ceBepHyto. Cym-
MapHsI BbiHOC aTmocdepHON Brary (8340 Kkm3), noBTOpPAR B 061WMX yepTax
roaoBoW X0f NPUTOKA, MO rPaHMUaM pervoHa pacrnpegene cneayowmm ob-
pasom: 18 % — vepes 3anagHyro rpavuuy, 8 % — vepes cesepnyio, 52 % — ve-
pes BOCTOuRYI0O U 22 % — vuepes 10xHY0. [IpUTOK U BEIHOC ONpPeAenaAioT, ecTec
TBeHHO, ocobeHHocTU GOpPMUPOBaHUA BOAHOTO pexxuma EBponerdckoi yactu
CCCP. Takum obpazom, no pacyeram CambByka, KONUYECTBO BNarv, NPOXOAR-
wieit TPaH3UTOM 3a rOf Haj pPerucHOM, COCTaBNAET 3Havenue, nouTu B 4 pasa
6onbuiee, Yem aTMmoctepHbiil cTok. CoOTHOLWEHWE PEYHOro U aTMOCHepHOro
croka (Y/F ¢) B uenom 3a roa coctasnaet 0,56, a cooTHowWweHMe PeyHOro cTo-
Ka u armocd:epﬂoro nputoxa (Y/SE*) pasHo 0,10, 7. e. B BUAE HaseMHOro
cToKa peanuayertcA nub 10 % agBeKTUBHOW aTMOoChepHOW BNRaru, uTo B 06-
wiem v onpeaenAeTcA KoadpuumenTom BnaroobopoTa.

B rabn. 20 npeacraenieHs! NOMyYeHHbie NO a3LONOrNYECKUM AaHHBIM
CPEAHEMECAUHbIE 3HAYEHUA CYMMApHOTo wcnapeHvA E v nsmerenwii Bnarosa-
nacos AS. CymMmapHoOe UcnapeHne UMeIoT YeTKO BbIPAXKEHHbIN rOAOBOM XOR C
mMakcumymom 8 urone (107 MM} M MUHUMYMOM B 3UMHMUIA NEPUOA; FOAOBOE
cymmapHoe ucnaperue (434 MM) W ero pacnpeaeneHue BHYTPU roaa 8 o6
LUEM O4EHb HEMMIOXO COOTBETCTBYET 3HAYEHUAM, NMONYYAEMbiM NO CYUIECTBY-
TOUMM PACYETHBIM METOAAM, OCHOBAHHLIM Ha Ha3eMHOIt HHdopMauun,

CCCP (19611970 rr.)

Vi Vil IX X X1 Xii VX X1=11l Foa

988 1074 1027 934 840 640 6295 3045 9340

1034 1091 967 827 598 473 6165 2176 8341
-~203 ~36 127 22,6 51,1 35,3 27,5 183.6 211,1
5,6 -23 —6,2 ~-19 -28 -24 5,5 -~5,5 0,0

-258 -13 18,9 27,5 53,9 37,7 22,0 189,1 2111
80,9 75,6 64,6 63,8 60,6 39,7 445.6 199,0 644,6
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 58,5 53,4 59,5 39,4 3831 197,56 580.6

16,5 11,0 6,1 5,4 1.1 0,3 62,5 1,5 64,0
657 779 779 571 466 4454 2135 6589
427 312 188 146 27 8 1711 41 1752

16,8 10,8 10,8 13,5 11,0 7.4 156,2 389 195,1
—426 —121 8,1 14,0 42,9 30,3 134,2 150,2 16
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PaccunTaHHble 3HaveHuA AS BnonHe yAOBNETBOPUTENLHO ONMCLIBAIOT NPO-
LLleCC HAaKOMNEeHWA U PacXOAOBAHWA BNAro3arnacoB B PervoHe B TedeHue roaa.

MNpueeneHHbIt NpuMep pacyeTa NOTOKOB Bnaru Haa Esponenckon yacTbio
CCCP nokasbiBaet, 4To fpy AOCTATOYHO TYCTOW CeTU HazeMHbIX ruapoOMeTeo-
PONOrMYECKUX CTAHUMK M a3poJIOrMYecCKUX HabniogeHwit OTKPbLIBAeTCA nepc-
NeKTNBA U3YYEHUA U OLUEHKWN N3MeHeHWUA TMAPONOrMYecCKorc UMKna B pesynb-
Tate npeobpazoBaHUA 3EMHON MOBERPXHOCTU U U3MEHEHWA CYMMAapHOro vc-
napeHuA.

6.2. BzaumopneiicTBue KNUMaTa M BOAHbIX PECYPCOB
8 YCNOBUAX XO3AUCTBEHHOW AEATENbHOCTY YenoBeKa

B n. 6.1. 66110 NOKa3aHo TeCHOE B3aMMOAEGNCTBUE MEXAY KJIMMaTH4YecKu-
MU_1 FMAPOTIOF MMECKUMU XapPaKTepUCTMIKaMK B YCIIOBUAX OTCYTCTBUA 3aMeT-
HOrO BAMAHWA AEATENbHOCTM YeNoBeKa Ha Fr’MAPONOr MMECKUIA LUK,

B nocneanrue pecATUNETMA B MUpe NONOXXeHWe KOpeHHbIM 06pazom nsme-
HUNOCb. VIHTeHCUBHAR XO3RWCTBEHHaA AEATENbHOCTb M NPeX/Ae BCero peskoe
yBenuueHue BOARONOTPEDNEHNA CTanu OKasbiBaTb 3aMETHOE BO3AEHCTBUE Ha
PEYHOW CTOK W ApPYrue 3/ieMeHThl FMAPONOrUYecKoro uvkna 6onbwnx pey-
Hbix HacCeitHOB W NPUPOAHO-3KOHOMUYECKUX peruoHoB. MNonyvyeHHsle B noc-
neaHue roasl B8 W HanbBonee petansHble M NOSHbIE faHHbie NO AMHAMUKE
nonxoro v 6e3Bo3BpaTHOro BogonoTpebneHnA NO OCHOBHLIM pernoHamM Mupa
npusefeHbl B Tabn. 16. O6bem BogonoTpebnesua 8 npeaenax KpPynHobIX Npu-
POAHO-3IKOHOMUYECKUX PErMoHOB MMpa ONPeAenAeTcA TPeMA OCHOBHbIMW
thakTopamu: KNUMaTMYeCKUMU 0COBGEHHOCTAMM PErMoHa; YPOBHEM 3KOHOMM-
YECKOro U COUManbHOro PasBUTUA, YUCNEHHOCTLIO MPOXXUBAIOLLEr O HaCeneHWA.
MNpu 3TOM pPOAb KNUMATUYECKUX XaPaKTePUCTUK B onpedeneHuu 6e3so3spar-
Horo soaonoTpebneHuAa ocobeHHo Benuka. [loaTeep)kaeHNemM 3TOro NONOXe-
HUA cnyxaT rpadmKku, NpeacTaBneHHbie Ha puc. 28, Ha KOTOPLIX BUAHLI A0~
BONbLHO ONpeAeneHHbIe NPAMbIe 3aBUCUMOCTU 06bemoB 6e3B803BPaTHOrO BO-
nonotpebneHun (OTHECEHHLIX HA OAHOTO XXUTENA) OT uHAeKca cyxocTy. Yem
6onbuwe uHaeKc cyxoctu, Tem Gonbwe 6e3sosspaTHoe BogonoTpebnenve B pe-
ruoHe (Bonbiuoi pazbpoc Touek Ha rpadmkax O6BACHAEGTCA BAWAHMEM yKa-
3aHHbIX Bbille Apyrux ¢aKTopoB, Npexae Bcero 0CoBEHHOCTAMU XO03ANUCT-
BEHHOr0 PasBUTUA) .

AHanus 3aBUCUMOCTeld, NpeacTaBneHHbIX Ha puc. 27 1 28, y6eantenbHo No-
Ka3bIBaeT, YTO B YCAOBUAX CYXOrO >KapKoro KNWMarta, Korpa BoaHble pecyp-
Cbl PErMOHA MUHWUMASBHBI, NPU NPOYNX PaBHbLIX YCNOBUMAX UX BoAonoTpebne
HWE Ha XO3AWCTBEHHbIe HYXJAbl Pe3KO Bo3pacTaeT, o6ycnosnuean aedmumt
BOAHbIX PECYPCOB Y UCKMOUATENBHO Manyr peanbHylo BoA006eCNe4eHHOCTb.,
O6paTHaA KapTuHa UMeeT MECTO BO BNAXKHbLIX PaiOHax, rAe B eCTECTBEHHbIX
yCHOBMAX UMEET MeCTO u3bbiTOK BOAHLIX pecypcos. 3AeCh UHAEKC CYXOCTH
MMeeT MMHUManLHOE 3HaueHne u Ge3Bo3BpaTHoe BoaonoTpebneHne Mano.

Takum o6pa3oM, B YCNOBUAX UHTEHCUBHON XO3ANCTBEHHOM AEATENbHOCTH
BNUAHWE KAMMaTUYeCKUX haKTOPOB Ha BOAHbLIE PeCYPChl He ocnafesaer, a Ha-
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Puc. 28. 3asucumocTb yaenbHOro 6e3s03BPaTHOrO BOAONOTPEGNEHUA NPMPORHO-3KOHO-
MMMECKUX pEerMOHOB MUpa OT MHAEKCa CYXOCTH.

a — Adpuka, 6 — Aaun u KhkHan Amepuka, 8 — CesepHan Amepuka, Espona, Ae-
cTpanuA.

NPOTUB CYWECTBEHHO YBenWuMBaeTCA, OCOGEHHO B apuAHLIX PailoHax; OHW
onpeaenAloT He TOMLKO eCTeCTBEHHLIN PeYHON CTOK, HO U B 3HaUUTenbHou Me
pe cTeneHb ero yMeHbLIeHWA B pe3ynbTate ReATENLHOCTH YenoseKa.

Xo03AACTBEHHAA AEATENbHOCTb YENOBEKa, BbIPAXaOWanAcA B yp6GaHusauuu,
COOPYXXEHWN BOAOXPaHUIMLL, OPOWEHKN 3aCYLLIMMBLIX 3EMefb, BO BCe BO3Pac-
TaloWeM BOAONOTPeBGNeHUN Ha HYXAbI HaceneHWA U NPOMbLILNEHHOCTH, HE
TONbKO MNPUBOAUT K BECbMa 3aMeTHLIM U3MEHEHMAM AIOKANLHOFO KNumarta Ha
OTHOCKUTENbHO OrPaHUYeHHbIX TEPPUTOPUAX, HO U CNOCOBCTBYET 1TOCTYNNEHUIO
B atmocthepy Gonblwioro KonuwecTBa AOMONHUTENbHON BRary 3a cvyet Gonee
MHTEHCUBHOMO UCNapeHWA NO CPaBHEHUIO C YCNOBUAMM ECTECTBEHHOTO FMAPO-
noruueckoro uukna. fpy 3TOM C HEKOTOPLIMU AONYLLEHUAMU MOXKHO Nona-
rarte, 470 06beMbi AONOAHUTENLHOW BAarv, NOCTynaoiled 8 aTMocdepy 8 pe-
3ynbTate AEATEeNbHOCTU YeNnoBeKa, COOTBETCTBYIOT 6e3B03BpaTHLIM NOTERAM
BOAbI HA XO3AUCTBEHHbIE HYXKAbI.

CnenyeT OTMETUTL, YTO 3HAYEHWA AONONHUTENLHOr O UCNaPEHMA, KOTOPbIE,
COrnacHoO AaHHbIM Tabn. 16 M 17, AOCTUrHYT K KOHUWY CTOMETUA NPUMEpPHO
3000 km3/ron, npuoBpeTatoT yxxe KPynHOMAacILTabHbI# xapaKTep, 0cobeHHO
ecnu yuecTb, 4To BonbwiaA 4acTe ux (npumepro 90 %), obycnosneHHan rnas-
HbiM 0bpa3om passuTHeM OPOLLEHUA, NPUXOQATCA Ha 3aCyLInUBbIe PAiOHbI,
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Tabnuya 21
UIMEHEH WA ATMOC®EPHbLIX OCAAKOB U CTOKA KOHTHMHEHTOB nNoj BnuvA

R Besso3ssparHoe
CpeaHuit BOAO-
KOHTUHEHT CYMMapHbIA notpebnenne
rOA0BO# CTOK, U, o5 km* fron
Km?
1980 r. 2000r.
Espona 3210 127 222
Asur 14410 1380 2020
Adpuka 4570 129 211
CeBepHan Amepuxa 8200 224 302
10xnas Amepuka 11760 71,0 116
Apctpanua n OxeaHun 2390 14,6 22,0

rAe ecTeCTBeHHOE ucnapeHue ¢ cywm Hesennko, Hanbonee owyTuMmo BNMAHKE
XO3AWCTBEHHOM AGATENIBHOCTU B apMAHbIX paioHax Espasun, rae k 2000 r. 3a-
TpaThi CTOKa Ha AONOAHMTENLHOE ucnapeHue cocTaBAT 6onee 2200 km? /ron,
uTo 6yaeT cnocobcTBOBaTL yBenUueHUI0 06LIero CnapeHnA B 3TMX paikoHax
npumepHo B 1,8 pasa.

B cootaevcTeve ¢ oOwelh Teopueh BnaroobopoTa, AONONHWTENbHaA BAara,
nocTynatowan B armocgepy, BLIZOBET BbiNafgeHne AONONHUTENbHbLIX 0CaA KOs,
KOTOpble B KaKO-TO CTeneHW MOryT KOMNeHcupoBaTts noTpebnesue Boabl Ha
X03ACTBEHHbIE HYXAbI. [Py 3TOM, yuuThiBan cTumynupylowmii addgexT po-
NONHWUTENbHOM BRAry, BENMYMHA LONOCAHUTENLHBLIX 0CaAKOB MOXET BbiTh BECL-
Ma 3HauUMTEeNbHON W ANA OTAENbHLIX KPYMHbLIX PErvMOHOB CYLLECTBEHHO FpeBbl-
warte ob6vemMb! UCNapeHnA, 0OYCNOBAEHHOro XO3ANCTBEHHOW AEATEeNbHOCTbIO
uenoseka. EcTecTBeHHO, 4TO 3TOT 3hheKT MOXKET MMETb MECTO TONLKO ANA
OueHb 6onbWMX TEPPUTOPUN, ANA KOTOPkIX Ko3dduumeHT BnarooBopora
Kgn 2 1, Hanpumep AnA KoHTUHeEHTOB 3emnu.

MpeubnuxeHHaR KONUYECTBEHHAA OUEHKA BO3MOXHbIX BEMYUH U3MeHeHUI
0CafgKOB ¥ PEYHOr0 CTOKA KOHTUHEHTOB 3a CYeT AONOMHUTENIbHOTO UCNapeHuA
06YCnoBNEHHOr0 XO3ANCTBEHHOW AEATENbHOCTHIO HAa Pa3NUuHble PacyeTHbie
ypogHu, Gbina Bnepsete BoinonHeHa 8 'MW asTopom coBmectHo ¢ O. A, [ipos-
Aosbim u O. I'. Copovan u ony6nukosana B pabotax /39, 45/

B nocneaxve roast B8 I'TU 311 oueHKy 6binu yTouHeHbl' C yHeTOM HOBbIX
A2HHbIX NO BOAONOTPEGNEHMI0 U BOAHOGANAHCOBLIM XapPaKTepucThKam, pac-
CHUTAHHbIM HE ANIR KOHTUHEHTOB, a ANA 3HaUMTENbHO MEHbLLIUX MO NoWaau
NPUPOAHO-3IKOHOMUYECKUX PErMOHOB MUPA. 3HaueHWA, NONyYeHHble ANA OT-
LeNnbHbLIX PEeruoHOB, 3aTeM OCPEAHANUCL AMA KOHTUHEHTOB 3emMnu. Y TouHeH-
Hble pe3ynbraThl pPacyevToB npuseneHbl B Tabn. 21. AHanoruyHble oueH Ku gna
NPUPOAHO-3KOHOMUYECKUX DEFMOHOB MUpa C UHTEHCUBHBLIM PA3BUTHEM OpO-
WieHWA nNpeacTasneHbl B Tabn. 22.

! Y7ouHeHMWUR BbINOAHEHbI aBTOPOM cOBMecTHO ¢ H. . Camby KoM.
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HUEM XO3ANCTBEHHONW AEATENBHOCTHN

Cymma O6vem
RONOAHUTENbHBIX AOMNONHUTENBHOrO aY 100 %
ocagkos cToKa Uxu 3
AP kM3 /rog AY km®/roa
1980 r. 2000r. 1980 r. 2000 r. 1980 r. 2000r.
60 173 19 56 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
0 0,0 0,0 0,0 0,0 0,0
0 0,0 0,0 0,0 0,0 0,0

B cootBeTcTBME C AaHHbIMU Tabn. 21, B peaynbTate 6e3B03BPATHLIX NOTEPH:
BOAb! Ha XO3AUCTBENHbIE HYXAb! YBENMYeHNe CYMMapRHbIX 0caaKoB B Espone,
Asnn, Adpuxe n CesepHoii Amepuke cocTaBuno Ha yposeHb 1980r. 47—
140 % v Ha yposeHs 2000 r. gocTurtier npumepHo 60—120 % oT cooTseTcTBY-
owmMx 3HadeHun 6es3sosBpatHoro sogonoTpebneHus. [ina Ascrpanuu n 10x-
HoW Amepuky pocT 6e3B803BPaTHLIX NOTEPh B CBA3N C 0COBEHHOCTAMU BRaro-
obopoTa npakTuvecKu He NPUBOAUT K YBENUNEHUIO OCaAKOB.

Mo pononHWTenbHbIM ocaakam AP HetpyaHo OPVeHTUPOBOYHO MOACUUTATL
yBenuueHue CpeaHero roaosoro ctoka AY, ucrionbayR ANA 3TOFO 3HaYEHUR
cpeAHero ANA KaxAoro KOoHTUHeHTa KoadthuumneHTa cTOKa, KOTopbie Bbinu
3aMMCTBOBaHbt M3 pabotel /60/. Ye Ha 1980 r. gononHUTenbHbIM CTOK cOCTa-
BMN BECbMa 3aMETHYIO Joni0 0T 06beMoB He3B03BpaTHOr0 BOAONOTPebNeHuA
{or 15 no 22 %) . Npu panuHeliwem yeennuern 6e38038PaTHOrO BOAONOTRE-
6NneHnA CYLLECTBEHHO BO3PAcTaeT U POMb LONONHUTENLHOrO CTOKE, Ha KOHell
CTONETUA UX 3Ha4YeHWA yxke cocTaBAT 17—34 % cyMmapHoro 6e3s038paTHOro
soponoTpebneHua {tabn.21).

B 6onee otaaneHHOW# nepcneKTUBe B NPUHUMNE BO3MOXHO TaKOe NONOXe-
Hue, KOrAa yBenuueHue 6e3B03BPaTHLIX NOTEPh HA XO3ANCTBEHHbIE HYXXAbI B
pesynbTaTe USMEHeHUA XapaKTepucTuk BnaroobopoTa 6yaeT NOAHOCTLIO KOM-
fIEHCYPOBAHO AOMONHUTENLHLIM CTOKOM U BOAHbIE PECYPChl OCTAHYTCA Heuns-
meHHbiMu, EcTecTBeHHO, 0AHAKO, YTO NPY 3TOM, YSUTLIBAA OrPOMHYIO NPOTA-
MEHHOCTb KOHTUHEHTOB, 6yaeT npoucxoanTs HEKOTOpOe nepepacnpeaeneHne
OCafKOB W BOAHLIX pecypcoB No Tepputopuu. [ononHutenoHoe ucnapexue
UMeeT MECTO Hap PailOHaMK ¢ OCHOBHbLIMMW OPOLLIZEMbIMM MacCUBaMu 1 BOAO:
XpaHunuiuamu, a RONONHUTeNbHbIE OCAAKN U CTOK CAEAYET OXKUAETL B APYrUX
YacTAX KOHTUHEHTOB, KaK NPaBuNo, B FOPHLIX PalOHax Ha rnaBHbLIX NYTAX ne-
PeHoca BO3AYLIHbIX MAcC.

AHanorvyHan KapTuHa 6yaeT UMETb MeCTO U B KPYRHBIX NPUPOAHO-3KOHO-
MuyecknX peruonax.. Mo pavHbIM Tabn. 22, ANA OTAENLHLIX PeruoHoB 3emnu
3HaYEeHUA AOMONHUTENLHOrO CTOKA 38 CHeT XO3ANUCTBEHHON! AEATENLHOCTU MO-
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Tabnuya 22
BO3MOXHbLIE K 2000 r. UBMEHEHUA BOAHLIX PECYPCOB NOA BNUAHUEM
ANA PEFMOHOB MUPA C PA3BUTbLIM OPOWIEHUEM

CpegHui

N no Nnowaae ronoeoi Mpowaap
Perwnon 1a6n. 16 Teppmoplgm CTOK peK, OpowIeH uA
MAH. KM s MIH. Ta
KM
lOxHaa Espona 3 1,76 564 10,2
{3apy6exHan)
Eeponeitckon vactu CCCP 5,20 3,71 603 17,1
{Bkmovan 3akaekasbe)
CesepHbiti Kutain 14 9,14 1470 44,0
w Moxronua
xnan AszuR 15 4,49 2200 102
3anagHan AsuA 16 6,82 490 18,7
CemepHan Adpuka 9 8,78 1654 11,0
3anagHan Adpuka 12 6,96 1350 2,8
BocTounan Adpuka ik 5,17 809 1,4
OxHan Adpuka 10 5,11 349 3,0
LleH TpanbHan Amepuka 8 267 1200 1.4

TYT AOCTUrHYTH K KOHUY Tekyuiero cronietur 30—40 % ot o6bemor GeaBos-
BPaTHOro 80A0NOTPE6NEHUA Ha XO3ANCTBEHHbIE HYXAbI.

Taxkum 06pa3oMm, naMereHue pexuma MCNapeHuA B pesynbTare XO3ANCT:
BEHHOI AEATENLHOCTU MOXET NPUBECTU B NepcneKTuBe K HeKOTopomy fipe
06pa3oBanmnio COOTHOWEHWI MeX Ay 3nemMeHTamu BOAHOTO GanaHca B pas3HbiX
YaCTAX KOHTUHEHTOB ¥ KPYnHbIX peruoHoB. KonuyecTBeHHaA OUeHKa yKasaH-
HbIX ABNEHWIA NPUMEHNTENLHO K OGWMPHLIM perwoHam npeacTasnaeT 6onb-
Wwoe HayyHoe W NPaKTUyecKOoe 3HaveHWe ANA NepcneKTUBHOMO NNAaHUPOBAHNA
KPYNHOMAacWITabHbIX MEPONPUATKHIA NC PALUORANbHOMY MCNORL3OBAHUIO BOA-
HbiX pecypcoB, UMeloWMX raobanbHblil XapaKkTep.

NpusegeriHbie B Tabn. 21 u 22 3Havenunn sennumubl AP n AY ana xomti-
HEHTOR U PEruOHOB MOTYT GbiTh HECKOMbKO 33BbileHb W3-33 CREAYIWNX
NPUHATLIX RONYWEHWA:

— AONONHUTENbHOE UCNapeHue B pe3yNbTaTe XO3AWCTBEHHOM A eATeNnbHOCTH
He BNIUAET HA ecCTeCTBEeHHOe UCNapeHue B PeruoHe;

— 6e3B03BpaTHLIE NOTEPU HA XO3RICTBEHHLIE HYXKAbI NPUPABHMBAIOTCA K
AONOAHUTENLHOMY UCRAPEHUIO.

Nepsoe ponyuwieHue, Tpebyer obocHoBaHwi. [eitcTBUTenbHO, Hanpumep,
8 GeccroyHbIX pailoHax CymMMapHOe UCnapeHne NPaKTUYecKW HeMsMeHHo, no-
3ITOMY 34€Cb YBEAUYEHWIO NOTEPb BOALI H3 XO3AMCTBEHHbIE HY)XXAbl COOTBETC-
TBYET TaKoe >Ke yMeHblEeHUe eCTECTBEHHbIX NOTePb M HUKaKOW AONONHUTENb-
HoW Bnaru B atmoctepy He nocTynaer.

AnA HexkoTOPbIX peK, TeKyWWX B OKeaH, TaKXe BO3MOXXHO HekoTopoe
yMeHbUIeHUe CYMMAapHOTO eCTECTBEHHOIO WUCRAapeHUA, 06yCNoBNEHHOro AeA-
TeNLHOCTLIO YesIoBeKa, HanpuMep, B Pe3yALTATe PeryaupoBaHMA CIOKA3 4
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XO3ANCTBEHHON AEATENLHOCTN

Besno3- Rononun-
AononHun- .
eparHoe TenbHblE Koapu- TensHuIn AY 100 % Ay 100 %
BOAONOT- ocanku UWeHT peYHOn U o P
pebneHue AP wm? cTOKa a _€TOK x03
Uy o3 KM AY km?

73 61 0,33 20 27 35
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 0,11 4 12 11

a3 110 0,34 37 40 3,1

YMEHbLEHUA MacWTaboB U NPOAOMKUTENLHOCTH 3aTonneHni. B atux cayvaax
RO OnpeaeneHHoOro YpPOBHA WCNOMb30OBaHUA BOAHbIX pecypcoB 6Ge3Bo3Bpat-
Hble NOTEPU Ha XO3AWCTBEHHbIE HYXKAbI B KaKOW-TO CTeneHn MOryT KOMMeHCH-
pPOBaTbCA COKPaLleHeM HenpoAy KTUBHOr o ncnapexun B 6acceite /85/.

NpusepeHtbie 06cTORTENLCTBA MOrYT UMeTh GoNbLIOE 3HAYEHUE ANRA OLEH-
K U3MeHeHuA BOAHOr 0 6anaHca oTAensHLIX pedHbiX 6acceitHor. OaHako nmu
BrioONHe MOXHO npeHebpeub NPU PaCCMOTPEHMU BO3IMOXKHLIX B nepcnexKTuse
M3MEHEHW XapaKTePUCTUK CTOKA ANA KOHTMHEHTOB M KPYNHbIX PeruoHos.
DelicTBUTENLHO, CTOK B GecCTOuHbLIX obnacTAx cocrasnAeT Bcero 2,2 % cym-
MapHOro peyHoro ctoka 3emnu, U, KOHeYHO, MOAABNAIOLLAA YacTb BesBosBpa-
THbIX NOTEPb HA XO3ANCTBEHHbLIE HYXXAbI B Npeaenax BCeX KOHTUHEHTOB Npu-
XOAUTCA Ha PalloHbl BHELWHEro CTOKa. YTo KacaeTcA ponu YNOMAHYTbiX KOM-
neHcaunoHHbix GakTopoB, TO, KaK MOKasanu UCCredoBaHNA ANA TeppPUTOPUU
CCCP /85/, Ha BCeX KPynHbIX BOAOCGOPaX, UHTEHCUBHO UCMONb3YEMbIX B XO-
3ANCTBEHHOM OTHOULIEHWWM, OHWU MPAKTUYECKW YyXKe UCYEPnaHsbl U fanbHedLwnin
pocT 6e3B03BPaTHbIX NOTEPb NPUBERET K COOTBETCTBYIOLUEMY YBENUUEHNIO
CYMMAapPHOro UCMapeHWA U CHKEHWIO CTOKA B 3aMbiKalowmx cTeopax. Mo-su-
AUMOMY, TaKan Xe KapTuHa xapakTepHa (unu Byaer umeTs MecTo B Gnvrkai-
Wei nepcnexTvBe) M ANA APYrYUX PANOHOB 3eMNK C MHTEHCUBHBIM MCNONbL30-
BaHWEM BOAHLIX pecypcoB. Tem Gonee MOXXHO npeHebpeys BAMAHMEM KOM-
NEHCAUNOHHLIX (PaKTOPOB NPU pacyeTax M3MEHEHW XapaKTepucTUK Bnaro-
obopoTa Ha nepcnekTuay 15—20 ner.

Bropoe ponyuleHne Takke He MOXXeT BHECTU BONLLUMX NOFPeLHOCT M B pa-
cueTbl. [pu UCNonNb3oBaHUM BOAbI Ha HYXAbI MPOMBILIAEHHOCTU U CENbCKOro
X03AlcTBa Ge3s0o3BPaTHLIe NOTEPU CKAAALIBAOTCA M3 ABYX YacTeil — 3aTpat
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BOAbl HA AOMONHUTENLHOE UCMapeHne U 06BeMoB BoAbl, BXOAAWMX B COCTaB
rovosoro npoaykra. Mpu 3TomM BTOPaA YacTe NpeHeGpPeXUMO Mana no cpasHe-
Hwo ¢ nepsoit. Tlpyu KoMMyHanLHOM BogonoTpebneHun Takxe GonblLuyio
yacTb 6e3so3spaTHbIX norepb (6onee 80 %) cocTaBnAKT NOTEpU BOALI Ha Uc-
napeHve No NyTH ee OT UCTOYHWKA A0 NoTpebuTenA n obpaTho.

B pacuetax npuHUMaeTcA AonylueHue, cnocobcreytoulee HEKOTOPOMY 3a-
HUKEHUIO Nonyyaemoro 3dbeKTa 4ONONHNTENLHOrO CTOKA, 8 UMEHHO NpPK pa-
cuetax BenuuvH AY nNpuHUMAaeTCA cpefHUA MHoroneTHUA KoathdUUMeHT cTo-
Ka, B TO BPeMA Kak KOoahDUUMEHT CTOKA OT 4ONOAHNTENbHbIX OCAAKOB 4041
weH 6bITh, NO-BUAMMOMY, HECKONbLKO Bbille CpeaHero.

CnenoBarenbHo, NpeAcTaBneHHble B Tabn. 21 u 22 3HaueHWA B UENOM Npea-
CTaBNAIOTCA A0CTaTOYHO peanbHbiMU, 0COGEHHO eCnu YYecTb NPUBAMKEHHOCTS
NPOrHO3HLIX OWEHOK BOAONOTPEGNEHWA NO peruoHam 3eMHOro wapa Hal
nepcnexKTuBY.

MNMpuseaeHHsie B Tabn. 21 3HaueHUA AONONHUTENbHLIX OCAAKOB U CTOKa
BecbMa 3HauMTefibHbl MO OTHOWEHUI0 K BOAONOTRE6GNeHUIO HA KOHTUHEeH Tax.
MpeacTasnAeT MHTepec PaccMOTPeTb, XOTA Bkl B nepsoM NpubnukeHun Bo3-
MOXHbIE U3MEHEHWUA eCcTeCTBeHHbIX COCTaBNAIOWMX BNAroobopoTa Hag, KOHTH-
HeHTaMu 3a cyeT BOAONOTPebneHnA Ha X03ANCTBEHHbIE HYXXAbL, TaKue oueH KK
BbINOAHeHB! B TTW U NpuBeaeHbl ANA KaXaoro KoHTUHeHTa B pabore /39/.
B cooTBeTCTBME C 3TUMKU AaHHLIMUW, OXKUAAeMoe 3a cyeT BoAonoTpebnieHun
yBenuueHue cpegHUX MHOTONETHUX OCaAKOB K KOHUY cTtoneTun Gyaer B8 06-
WeM He3HauuTenbHbIM W coctasut ans Adipuku 1 %, Esponst u CesepHoi
Amepuku 2 %, Asumn 6 %. Mpu aToM He cnegyeT OXMAATL 3aMETHOrO M3MeHe-
HUA pexxuma obwel uMpKynAuKMM aTMocdepbl U CKOPOCTU NepeHoca BORAHO-
ro napa. OcHOBHaA XapaKTepuCTUKa MHTEHCUBHOCTY Bnaroobopora — Koadr
thuumenT Bnaroobopota K, — ANA KOHTMHEHTOB B LUENOM NPaKTUYECKU HE
U3MEHUTCA, NOCKONLKY CTUMYMUpYoWuiA achdeKT gononHUTeNsHOro ucnape-
HUA NPOABUTCA B HEKOTOPOM yBernn4eHnn o6enx reHeTuyecKux CoCTaB A oLLUX
aTmocthepHbix 0CAAKOB — aRBEKTUBHbIX N 0CAAKOB W3 BORRHOIO Napa MeCTHO-
ro NPoUCxoXaeHnA. BoamoxxHoe yBenuueHne 0cankoB ANA NPUPOAHO-3KOHO-
MUYECKUX PErMOHOB MMpa C Pa3BUTLIM OpolleHWeM NPUBEAeHO B Tabn. 22,
ot cocraenaet 1—13 %.

Takum o6pasom, poct noTtpebrieHUA NPECHbIX BOA BbI3OBET HEKOTOPbLIE
VU3MEHEHWA B COOTHOLWEHUAX MEXAY OTAENbHBIMY 3nemeH TaMu BoaHOro banaH-
€8 KOHTUHEHTOB W KPYMHbLIX PEruoHOB, OAHAKO AaXke B NepcneKTMBe 3TO
BPAA MW NpUBERET K CKONbKO-HUGYAL 3aMETHBLIM U3MEHEeHUAM rnobanbHOro
«Knumara.

Bo3moxHbIE U3MEHEHUA XapaKTEPUCTUK BNAroo6opOTa KOHTUHEHTOB M pe-
THOHOB BNONHE NOAAAIOTCA PacHeTy U MOFYT yuuTbIBaTbCA, Hanpumep, nNpu
NPOEKTUPOBaHUWM KPYNHOMACLWITaBHbIX BOLOXO3ANCTBEHHLIX MEPONPUATUA.
YKa3saHHbIe M3MeHEeHNA ROCTAaTOUYHO YCNOBHbI, Mano3ameTHb! U, BUAUMO, TONb-
KO CMeuManucTel CMOrYT 3HaTh O HUX U YYNTHIBATL UX B CBOEH AEATENbHOCTY.

Mo ceoum macwTabam cylectseHHO Gonbusee BosaeiicTBYe B ByAYLLEM Ha
XapaKTepucTku BRaroobopoTa ¥ BOAHBIE PECYPChbl CNEAVET OXWAAThL OT FNno-
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6anbHOro U3MeHeHWA KNuMaTa, 0BYCNOBRNEHHOro BAMAHWEM 4enOBEKa Ha
cocras armocdepsl.

6.3. AnTpONOreHHbie U3MEHEHUA T NoBaNbHOr o KAUMaTa
¥ BOAHbIE pecypcbl

Ha npoTaAxeHun BCEro BPEMEHW CYLLECTBOBAHWA TMAPOMET EOPONOT UK CNO-
cobbl OUEHKN KIMMaTUYECKUX MapaMeTPoB, BOAHbLIX PECYPCOB, UX pacnpese
neHuA BO BPEMEHU U NO TEPPUTOPUU, BCE METORb! UHXKEHEPHLIX TUARONOMU-
YECKUX M KIMMATOMOrMUeCKMUX PacueToOB OCHOBbLIBANUCH HA KOHUENUWUK CTaun-
OHApPHOCTX KAMMaTa, T. €. NPEANONaranoch, 410 KAUMATUMECKUE YCNOBUA W
obycnosneHHble UMK KonebaHvAa BOAHLIX pecypcos B Gyayuiem ByayT ama-
NOFAYHbI TeM, KOTOPble UMeNW MECTO 3a NMepuos HabmogeHun B NPOLWANOM.
Lo HacToAWwero s8pemMeHn B rMAPONONMN U BOAHOM XO3AWCTBE 3Ta KOHUENUMA
B NONHON Mepe UCNONbL3YETCA BO BCEM MUPE HE TONLKO ANA OUEHKN BOAHbLIX
PECYPCOB, HO W NPWU pacyeTax MakKCUManbHbiX PAacXOfO0B PEYHOro CTOKa pes-
KOW NOBTOPAEMOCTY ANA CTPOUTENLHOIO MPOEKTUPOBaHUA .

MHoOroneTHW ONbIT NPOEKTUPOBAHMA W 3KCHANYATaLUN CaMbIX Pa3NNUYHbIX
BOLOXO3ANCTBEHHbLIX COOPYXEHWA B MMPe NoKasan NpaBuibHOCTb M HafeX-
HOCTL YKAa3aHHbIX NPeanoceinoK (Bo BCAKOM cnyuae, 40 HacTOALLEr O Bpeme-
Hi) . O6 3TOM xe CBMAETENLCTBYIOT UCCNEAOBAHUA KonebaHui ruaponoruiec-
KUX ¥ KIMMaTUYeCKUX XapaKTePUCTUK 3a MHOMONETHUE NEPUOALI, BbINOAHEH-
Hbl€ PasnMuYHbIMK aBTOPAMM, B 4aCTHOCTU, M3BECTHLIM AMEPUKAHCKUM rUapo-
norom B. WNesprkeBuuem AnA oCaAKOB ¥ rofAoBOro CTOKAa peK Mupa ¢ Hanbo-
nee NPOACHKUTENbHLIMU PAAAMM HabntoaeHui /78/. Ucnone3yR MeToab! Kop-
PeNALMOHHOIO M CNEeKTPansHOro aHanusa, Viesarkesuy paccMotpen gBe Bbibo-
PKW AaHHbIX HaBNoaeHN 38 CTOKOM PEK U FOA0BbIMU OCaAKAMMN NPOAOIKM-
TensHocTbio No 85 net — oaHy Ao 1890 r., apyrywo 3a 18911975 rr. — 1
npyilen K BbIBOAY, YTO Pe3yNsTaThi ero UCCNEAOBAHWA ,,MOrYT NPUHECTH yTe-
LUeHWe TeM, KTO 3aHAT NPaKTUYECKON AEATENbHOCTbLIO — NPOEKTUPYET CUCTe-
Mbl U NPUHMMAET PelieHUA, Aenasd 3aKfYeHUA Ha OCHOBE NYULUUX AaHHbLIX
npownbix NeT, npeanonaras, uto Gyayuwee Gyner noxoxe Ha npownoe. Te,
KTO COMHEBAeTCA B 3TOM MOAXOAE, MOTYT fnepeHecTncs MbicneHHo B 1890 r.
{pacnonaran BaHHbIMKM MHCTRYMEHTaNbLHbLIX N3MeEpPeHU NpUMepHo 3a 85 ner,
KOTOPbIE UMENUCL B TO BPEMA) M CTROWUTL NPEANONOXEHUA OTHOCUTENLHO MO-
BefeHuA Tex ABneHun B nepuoa 1890—1975 rr. Kak 6bt OHU yaAUBUANCH TOY-
HOCTU CBOMX NPEANONOXKEHUA, OCHOBAHHbLIX HA BPeMEHHOM NOCTOAHCTBE AaH-
HbIX O FOAOBbLIX OCaZAKax U rOA0BOM CTOKE',

OaHako NONOXKUTENLHLIA ONBIT MHOCONETHEW IKCNNYaTauLUKU BOAOXO3ANUCT-
BeHHbIX O6BLEKTOB B MUPE, CaMble HaaexXHble UCCNefoBaHUA KONebanun ctoka
3a NpOWNbIA Nepuoa, NO-BUAUMOMY, BPAA NIM MOTYT CAYXWUTb ROCTaTOYHO
ybeanTenbHbIM OCHOBaHWEM LNA CMEUMannucToB, KOTOPbIE Cen4ac 3aHMMaKTCA
AONFOCPOYHBIM NEPCMNEeKTUBHLIM MIaHUPOBAHUEM U JO0MKHbI 06OCHOBLIBaTH
peuwleHnA B OTHOLWEHUN pa3pabaTbiBaemMblX B HACTOARLLEE BPEMA O4YeHb LOPOro-
CTOAUMX KPYNHOMACLLITabHbiX BOAOXO3AWCTBEHHbLIX CUCTEM, PAaCCYUTaHHbIX
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Ha 3KCNAyaTauuio 8 BeCbMa oTAaneHHoM Gyayuwem, Yepes 50, 100 ner v 6onee.
W peno 3aecs Npex/e BCEro B TOM, 4TO B COBPEMEHHbLIX YCMOBMAX XO3AWCT-
BEHHaA AEATENLHOCTh YENOBEKAa AOCTUINA Takux MacwTabos, 4TO CTana oKa-
3bIBaTh 3aMeTHOE BMNWAHMUE HE TOMbKO Ha KauecTBO BOA W rMAPCNOruyecKuin
pPeXuM, HO N Ha CyMMapHble BoAHble pecypcbl Honblunx peyHbix acceitHos u
pernoHoBs u paaxe Ha rnobansHblil BNaroobopoT ¥ KNUMAT, U C KaXXAbIM ro-
Z[IOM 3TO BO3AEACTBUE CTAHOBUTCA BCe 60Nee 3HAYUTENbHBIM.

B npeasiayWLMX rnaBax noKasaHo, CKOfb 3HAYMTENbHbBIE aH TPOMOr eHHbIE U3-
MeHeHWA BOAHbLIX PECYPCOB KPYMHbIX PeYHbiX BacceMHOB CTpaHbl U Npupoa:
HO-3KOHOMUYECKUX PEruoHOB MMUpa UMET MeCTO U 0COBeHHO 0XWAAKTCA B
nepcrnekTuee A0 KOHUA cToneTuA. Mpu 3aTom Bce NPOrHO3HbLIE OLEH KU Bbinos-
HeHbl UCXOAA W3 CTaUMOHAPHOCTU KIMMATUYeCKOW CUTyauuu, T. €. npeanona-
ranock, YTO KfAWMATMYECKWE XapaKTepucTUKY B NpeAenax KPynHbix npupoa-
HO-3KOHOMMWYECKUX PervoHoBs, KOHTUHEHTOB W BacceitHOB Bonblux pek A0
2000 r. ocTaHyTcA cTabUNLHBIMK KM He NPeTepnNAT CKOAbKO-HUByAbL CyllecT-
BeHHbIX HaNPaBNEHHbIX U3MEHEHWA.

Ewe HeCKONLKO neT TOMy Hasaj NPaBOMEPHOCTb TAKUX NPeAnoioXeHu:
HU Yy KOro U3 CMeumnannucrToB He BbidbiBana coMHeHuin. OaHaKo nonydyeHHble B
cambie nocnegHve rofbl B OCHOBHOM COBETCKUMMW M aMepPUKaHCKUMU Knuma-
TONOraMMn pe3ynbTaTbl WCCNEAOBaHWMA MO OueHKe BAUAHWA aHTPOMNOTeHHbIX
tbakTopoB Ha rnobanbHbI KNUMAT yBeauTensHO CBUAETENLCTBYIOT O TOM, YTO
POCT KOHUeHTPauun B atmocdepe yrnekucnoro rasa (CO,) u manbix raso-
BbIX COCTAaBNAIOWMX 33 CHET PasBUTUA MPOMbLILNEHHOCTM MOXET NPUBECTU
yxe B Gnnkaniume DeCATUNETUA K CTONb 3HaYUTENbHbIM HAaNpPaBNeHHbIM W3-
MEHEeHUAM K/IMMaTa, YTO C HUMK HeNb3A He CYMTATLCA NPU OLEHKE BOAHLIX pe-
CYpPcoB 1 BoaooGecnedeHHOCTV B Gyayuiem, 0COGeHHO Npu NPOeKTUPOBaHUN
KPYNHOMacCLiTabHbiX BOAOXO3AWCTBEHHLIX KOMNNEKCOB, KOTOPbie GyAyT
¢hyHKUMOHUPOBATL B CNEAYIOWEM CTONETAN,

B nocneanme roael B MM BeayTcA KOMMNIEKCHbIE UCCAEAOBAHMA NO U3Y-
YEHUI0 KAUMATa W BOAHLIX PecypcoB B rno6ansHom macwtabe v ocobeHHo
ana Tepputopun CCCP B 6yayuiem, n y>xe B HaCTOALLee BPEMA MOryT 6biTh
cAenaHbl HEKOTOPbie NPUBNUKEHHbIE BbIBOAbI, XapPaKTepu3yoWwme Hanpas neH-
HOCTb U MacLiTabbl BO3MOXHOTO BNUAHUA aHTPOMOrEHHbLIX WU3MEHEHUW rno-
GanbHOro KrMmara Ha BOAHbIE Pecypecsl KPynHBIX pedHbiX 6accenHos n peru-
OHOB CTPaHbl, BO BCAKOM CNyyae 0 KOHLA TeKYyLWero CToneTuA.

Xo3RcTBEHHAA AEATENLHOCTL YesloBEeKa W, B HaCTHOCTU, NOCTORHHLIN POCT
3HepreTMKHU n BbipybKa NecoB NPUBOAAT K MOBbILIEHWIO KoHueHTpauun CO,
B8 atmocdepe. Yrnekucnblid raz noutTu NPo3payeH ANA KOPOTKOBOAHOBOWN
CONHEYHOW Paanauvu, HO 3HaYMTENbHO OcnabnAeT ANUMHHOBONHOBOE W3Nyue-
Hue, CO3RaBaA TaK Ha3biBaemslil ,,napHUKoOBLIN'' 3thcekT B atMocdepe, cno-
Cco6CTBYIOWMIA NOBbLIWEHUIO TemMMNepaTypbl HMKHEro cnoA Bosayxa. B ceAau
C 3TUM YBenuueHWe Macchl yrNieKucnoro rasa B atmocdepe 3eMnu fONKHO
npuBoAnTL K rnobanbHoMy noTenneHuto. Takoe e AelicTBUE OKa3bIBaeT no-
BbilieHWe KOHUEHTpaunn B atmMocdepe Maneix ra3oBbixX cocTasnAatowmx (ppe-
OHbI, COeAMHEeHNA asoTa u ap.)
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Mpeanonoxkesne o BO3MOXKHOCTU NOTENAEHWA KnumaTa 3emny B pe3ynpTa-
Te ysenuueHuAa B aTmocdepe yrieKucnoro rasa aHTpoOnNoreHHoro NPoUCXoX-
AeHuA 6b1n0 BbickasaHo eule B8 XIX 8. Mepeble KonuuecTBeHHbIE OUEH KU 3TO-
ro ABAeHMA Gbinu nonyweHsl . KonneHpepom ewe 8 1938 r. /95/; no pan-
HbIM 3TOro aBTOPa YABOEHME KONMYECTBa yrneKUcsioro rasa B atmocdepe no-
BbIWAET CPEAHIOI0 TemnepaTypy Bo3ayxa Ha 2 “C. Tonbko 8 Hauane 70-x ro-
aos M. U, Byawiko /15/ aan nepBbiit HayuHo 060CHOBaHHbBIA NPOrHO3 N3MeHe-
HUA cpeaHen rnobanbHOM TemnepaTypPbl BO3jyXa 3a CMET 3Toro ¢axropa Ha
6nmxaiiwee ctonetve. bbino nNokasaHo, B 4acTHOCTK, YTO B Bnnkainume fecA-
TUNETUA CPeAHAA TemnepaTypa y 3eMHOU NOBepPXHOCTY ByAeT NOBbLILIATLCA Ha
0,2 °C 3a 10 net, Npuuem B CPefHNX U BLICOKMX WUPOTaxX NoTenneHue Gyper
6onee sHayuTenoHbiM. B cepeanHe 70-x roaos 3TOT BbIBOA Ouin nopaepaH
B paboTtax Bonuna /93/ v Bpokepa /94/, Tem He MeHee cneyeT OTMETUTD, YTO
no Hauana 80-x rofoB Aaneko He MHOFMe KMMAaToNorM Mupa NpUAepIKuBa-
NnUCb yKasaHHOW TOYKWU 3pPeHUA W Bepuiin B PeanbHOCTb NPOrHO3MpPYemMoro
CTOMbL 3HAUMTENLHOMO NoTenneHua Knumata. Bo BcAKOM cnyvae ewe 8 1979 r.
B BbIBOAax BcemnpHoit KoHbepeHuwu no kiumaty (Kenesa, hespans 1979 r.)
YKa3bIBanocb Ha OrPOMHYI BaXHOCThL NMpobnemMbl U HeOBXOANMOCTb U3YyYeHnA
BNUAHMA 4YenoBeKa Ha KMWMaT, BMECTe C TeM OTMEYanoch, YTO B HaCTORWEe
spema (1979 r.) HayKa He B COCTOAHUM OAAHO3HAYHO AaTh OTBET, OXKUAAET NK
4enosevyecTBO B bBnwikailuve feCATUNETUA nNOTenneHWe WA NOXONOAaHve
Knumara.

W tonsko 8 8C-e roasl 8 pesynbrate dyHAIMEHTaNbHbIX WCCNENOBaHWA,
BbinonHedHsix B CCCP, CWIA v HekoTOpbiX APYrUX cTpaHax, B XOAe AUCKYC-
CUIA Ha NpoBeAeHHbLIX 8 Hawlel cTpaHe BcecotosHbix cemunapax no npobneme
aHTPONOreHHbIX N3MeHEeHUIt KnMmMaTta U Ha Tpex COBeTCKO-aMepuKaHCKuUX co-
BEUWAHUAX IKCNePTOR Mo 3101 Npobneme, Koxuenuua HensbexxHoro rnobans-
HOro noTennieHuA Knumata B Gnwkailliem 6Gyayulem cTana npeobGnajarowed
cpeay BeayluAX KIMMAaTOROroB MUPa ¥ NMONYSMNE MEXAYHAPOAHOE NPU3Ha-
Hue. CBuaeTensCTBOM NOCNeaHero ABIAKTCA WWPOKO WU3BECTHbIE BbIBOALK
Mexayrnapoaroit KoHdeperuuu, nposeaeHHoit B okTAGpe 1985 r. B dunnaxe
(Asctpua) BceMupHOW MeTeopDNOruueckoil opraHusauveii, MexayHapoa-
HbiM COBETOM HAYYHbLIX CONWO30B U MeXAyHapOAHO 3IKONOFMYECKOW opra-
HU3auuen.

B pexomeHpaunax Kondhepenunn, B yacTHOCTH, cKasano: ,,B HacToALWee
BPEMA NPUHUMAETCA MHOTO BaXkKHbIX 3KOHOMMYECKMX W COUManbHbIX pelue-
HWt NO AONTOCPOYHLIM NPOEKTaM, CBA3aHHLIM C NNAHMPOBAaHMEM NPOU3BOAC-
TBa 3HEPrUU M yNpaBneHneM BOAHLIMM pecypcamMu (MppUraunoHHbie paboTot,
CTROUTENLCTBO FMAPOINEKTPOCTaHUMIA U BOAOXPAHWIKLL) , UCNONb30BaHNEM
CeNbCKPXO3ANCTBEHHBIX YroAuit, CTROUTENLCTBOM PA3NUYHLIX COOPYXEHVeR
B nNpnbpexHbix 3oHax. B ocHoBe Bcex 3TuUX pelleHUA NexxuT NpeanonoXxeHue
O TOM, YTO AaHHbIE O KNUMaTe NPOLUNOro MOTyT CNY)XUTb HaAeXHbIM OpUeH-
™pom Ha byayuwee. OAHEKO 3TO npeanonoXeHue Gonee He ABNAETCA npa-
BUNBHLIM, TaK KaK BO3PAacTaHWe KOHUeHTPaLWU NAPHUKOBLIX ra3oB npuBeaer
K 3HaYuTenbHOMY NOTENneHWIc rnobansHoro KaMmaTta B criegytouiem crone-
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TUK. YTOuUHEHMe OLUEHOK ByayluMXx KNUMaTWMYeCKuX YCNOBUWA ANA NPUHATUA
6onee 06OCHOBAHHbLIX PeLIEHNA ABAAETCA AENOM Ype3BbivaitHON BaxHOCTU.”

B cooTBercTBME C AGHHLIMMW HabNOAEHUA Y NO Pe3yNbTaTaM MHOMOYUCIIEH-
Hbix uccnenosannin /19, 20/ konuentpaumna CO, B atmocthepe 3emnu Bo3poC-
na c 0,00285 %, unv 285 mnH.”* (no o6wemy oT obuiero KonuuecTsa rasa) B
Hauane 80-x ronos ao 0,00345 % (345 mnn."!) B 1984 r., 7. e. 3a 100 net Ko-
nuuectso CO, B aTMoctepe yBenuuunock Ha 21 %. Mpuyem 25 % Bcero npupoc-
Ta KOHUEHTpauumn npuxoautca Ha nocneagHue 10 net, T. e. UHTEHCUBHOCTbL NpU-
POCTa NOCTOAHHO YBENUYMBAETCA.

Bate HafeKHY0 KONMYECTBEHHYIO OUEHKY BAUAHMA NOBLILIEHWA KOHUEHT-
paunu CO, Ha M3MeHeHUA rNobanbHOro KNMMaTa 0KasbiBaeTCA 4pe3BsivaiHo
CROXHBLIM, TaK Kak B obuiem Bosaeicreme CO, euwie HeBenuKo, a Ha Koneba-
HWA TemMnepaTypbl BO3AYyXa AEACTBYIOT CaMbie Pa3NUYHbIe eCTECTBEHHbIE U aH-
TPONOreHHbie hakTopsl.

Hanbonee nonHbie U HaAEXKHbIE IMAMPUYECKME AaHHbIE 06 M3MEHeHUN OC:
PeAHEeHHOM TemnepaTypPsbl NPU3EeMHOr0 BO3AYX2 CEBEPHOro NonyLlwapua, nony-
YeHHbie B CaMbie NOCNEAHWNE TOAbl AHTM IMACKUMM, aMepu KaHCKUMKU U COBETC-
KUMKU KnumaTonoramu /22, 103/, yKassiBaT Ha NPOMCXOAVBLUNA B TeueHue
XX ctonetma npouecc notvennieHMA ceBepHoOro nonywapua. Nytem adanusa
NUHEAHOro TpeHAa TemMnepaTypbl ycTaHoBnexo, yto ¢ 1881 no 1984 r. cpea-
HAA TeMriepaTypa BO3QYyXa CEBePHOro NONyLLapua MoBbICMNacs NPMMEPHO Ha
0,5 °C. Mpu atom 3a nocneanue 15 ner TemMnepaTypa Bosayxa NOBbICUNACL HA
0,35 °C, T. €. MOXKHO cuuTath, 4To nporHo3 M. . Byasiko 1972 r. onpasaanca.

KonuyectBeHHble OUEHKMW, MONYYEHHbIE ANA HXHOFO NONYLIAPWUA, aHano-
ruuHbl /104/, XOTA M UMEIOT CYLUECTBEHHO MEHLUIVIO HafeXHOCTL: NoTensne-
Hue B 30He 0—60° t0. w. 3a 18811984 rr. oueHnBaeTcA TakKe APUMEPHO B
0,5 °C. Oanaxo no AaHHbIM, nonyvyeHHsiM B CCCP /22/ pnA 3toi 30MbI, UMe-
eM HECKOJIbKO MEHbLLee 3HaueHne NoTenneHus.

MNpusegeHHble aMAMPUYECKME AaHHbIE NONHOCTLIO NOATBEPKAAIOTCA Teope-
TUYECKMMMU OLEHKAMU OXUAEEMBIX 33 CTONETHUIA Nepron, 3MEHEHMA CpeH el
rnobansHoi TemnepaTypbi BO3AyXa B pe3ynuTate pocTa coaepxauuAa CO, B
aTMoctepe, KOTOpble OKasanuch pasHbiMu 0,56 °C npy cpeaHeid KBaapaty-
4ECKOW NOrpewwHOCTY 3ToN senvuunesl 0,17 °C /19/.

WUccnenosaHus, BbINONHEHHbIE B NOCNeAHWE Fogbl, NO3BOAUAYN He TONbKO
OUEHYTb NPOMUCLUEALLME AHTPOMNOreHHble U3MeHeHuR rnobanbHOro Knumara,
HO M, YTO OcOBEHHO BaXKHO B MPaKTWYECKOM MnaHe, AaTb NpejBapUTensHble
HayuHo oBocHoBaHHble fonrocpouHsle (Bo 50—70 net Bnepen) KnvmaTuuec-
Kue NporHo3bl, KOTOpbie MOTYT AaTh obilee npeacTasneHne O TeHAEHUMAX
M3MeHeHNIt BOAHBLIX pecypcos B Byayuiem.

B HacTOAWee BpemMA B UCCNEAOBAHUAX COBETCKMUX YYeHbIX 0BbIHO UCTIONb-
3yercA cneayowan obular cxema NPOrHO3MPOBAHUA Ha NepcNeKTUBY Kauma-
TUHECKON CUTYaUUMU U BOAHBIX PECYPCOB:

1} NPOrHO3UPYETCA Pa3BUTUE 3HEPreTUKKU Ha UCKONAeMOM TOMNMBE U pac-
cunTbiBaoTCA BbI6Gpockt CO, B atmocdepy;

2) ouenvugaerca koHueHTpauma CO, B aTMoctepe Ha OcHOBe aHanuaa npo-
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UECCOB YrNepoAHOro LMKNa;

3) no KoHueHTpaumn CO, paccumMTLIBaeTCA NOBbIWeHWe cpeaHen rnobans-
HOW TemMnepaTypbl BO3AYXa, NPV 3TOM NPUHKUMAETCA, YTO Y BENMYEHNEe KOHUEH-
rpaumm MTC yeunusaer Bosgeitictene CO; Ha TemnepaTtypy;

4) no ysenuueHmio rnobanbHOW TeMNEPaTypbt OUEHUBAIOT BO3MOXHbIE pe-
rUOHaNbHLIE W3MEHEHWA KNWMAaTMYECKUX XapakTuepucTuk (TemnepaTypst
BO3AYXd, OCAAKOB, UCNapeHuA ) ;

5) Ha ocHOBE M3MEHeHU PernoHanbHOro Knumarta NnponsBOAUTCA OLEHKa
BOAHbIX PECYPCOB ByayLLero N X BO3MOXHbIX U3MeHeHWA NoA BIIMAHUEM XO-
3AUCTBEHHO AeATeNnbHOCTU Ha Bogocbopax;

6) no usmeHeHVAM BORHBLIX PECYPCOB U APYruX 3eMeHTOB BOAHOro 6ana-
HCa PerMoHOB OLEHWMBAETCA AUHAMWUKA YPOBHA B@HKHENLUNX BHYTPEHHWUX BO-
AOEMOB.

Kaxpblii U3 npuBeaeHHbIX 3TanoB NpeacTasnAeT co6ov CNoXHyo camocTo-
ATeNnuHY0 Hay4Hyio npobnemy, TpebGyOUlyic ANR CBOEro PeuleHvA NpumeHe-
HUA HaAEXHbIX UCXOAHbIX AAHHbLIX W CaMbiX Pa3HOO6pPasHbIX COBPEMEHHbIX
MeToaMYecKnx npuemoB. [pn 3TOM, eCTeCTBEHHO, TOYHOCTb BLIBOAOB KaXAo-
ro nocneaylowero atana 6yaer 3aBnceTh He TONMLKO OT NPUHATLIX NPEANOCHI-
NOK ¥ VUCNONb30BaHHbLIX METOAOB, HO U B MEHbLLUE CTEeneHn OT HaA@KHOCTH
BbIBOAOB NpPeAUIeCTBYIOWIEro 3Tana; T. €. BbiBOAbI NOCREAHWX 3TanoB Npu
NpoYMX PaBHbIX YCNOBUAX BYAYT BCEraa UMeTb HavbonblLyld ROrPEWHOCTD.

He octaHaBnuBasc, B Aetanax Ha COBPEMEHHOM COCTOAHWMU npobnemsl,
NpUBEAEM NIMLUb OCHOBHbIE PE3YNLTaTh! U BbIBOAbI, NMONYYEHHbIE K HACTOALLE-
MY BpeMeHU N0 KaKAOMY W3 3TanoB NPOrHO3MPOBAHUA KNMMaTa U BOAHbIX
pecypcos byayuuero.

CyuiecTByeT AOBOMLHO MHOMO BrionHe 060CHOBaHHbIX CUEHap1eB PasBUTHR:
MUPOBOW 3HepreTukyn Ha Gavxainwmue 50— 100 ner, yuntbiBalowme camble pas-
nnyHble aKTopbl M NPeANnOCcLITKK. B 3aBUCMMOCTU OT NPUHATHLIX NPOrHO308
3HepreTMKU cneayeT OXKUAATh U PasfUYMbIX 3HayeHuit nocTynnednAa CO, 8 at-
mocdepy. B cooTBeTcTBUE C BbINONHEHHbLIMW PA3AUMHBIMY aBTOPaMK pacueTa-
mu /20, 24/, KoTopble NpPeacTasnNAT HanbonbluMi NPaKTUYECKUIA MHTepec
ANA NPOrHO3VPOBaKUA, WHTerpanbHoe 3HaueHne noctynnedua CO, B atmo-
cthepy no uetbipeM Hanbonee 060CHOBAHHbLIM CUEHAPUAM PasBUTUA IHEPreTH-
KW B MUPEe U3MEHAETCA HesHaunTenbHo Ha 6nvkaiiwme 30—70 ner. Pacuersi,
BbINONHEHHbIE ANA YKa3aHHbIX BapuaHTOB CUEHapWUA Pa3BUTUA JHEPTeTUKN Ha
nepcneKTUBy 1 cooTBeTCTBYOWEro UM noctyniednA CO, 3 atmocdepy, nanu
AOBONLHO OnM3KMe 3HaYeHUA KOHLEHTPaUWUKM YreKUCNoro rasa Ha nepuoa
8o 2050r.:

Foa.... 1959 1980 1990 2000 2050
mon, t. . 315 337 360+6 3949 700+ 100

3HaueHue ocTawowenca k 2050 r. B atmocdepe aonm CO; NpomMbituneHHo-
ro Npou3BOACTBa NoNyvYaeTcA GNU3KMM NO BCEM pacuyeTHbIM BapuaHTam —
oxkono 60 % obwero noctynneHua. CpepHee 3HaveHne KoHueHTpaunn CO, Ha
2050 r. no sceM cugHapMAM U BCeM BapuaHTamM MOAENY YrNepoaHOTO UMKAA
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! . OTnnune pesynbTaToB 33 CYET PA3ANYHLIR

okasanocsk 6nn3kum K 700 man~

NPUHATLIX CUEHapWeB PasBNTMA aHepreTUku coctasnAet +80 mnH.”!; norpe
wHOCTL 3a cuer Bbibopa napameTPOB MOAENW YrNePOAHOrO UWKIa cocTaBnAer
+50 maH.”!; cymMmapHaR norpewHocTb pesynbTaTa oueHku 100 man, !

/20, 24/.

Ha npusefeHHbIX 3HaYeHUAX KOHUeHTpauuu CO; OCHOBLIBAOTCA BCe COB-
pemeHHble NPOrHo3bl rnobanbHOro 1 pervoHansHoro knumara. fMocne nepso-
ro nporHosa byasiko 1972 r. pasnuuHsiMu aBTopamMu onybnmKkosaHo Hemano
nporHo3o8 rnobanLHOro NOTeNNeHNA aH TPONOreHHOro NPOUCXOXKAEHWA.

BaxHbiM wsarom B8 peusenvie npobnembl NPoOrHO3WPOBaHWA ranobanbHoro
KAWMaTta, B MeXXAYHapoAHOM NPU3HAHWM M OCO3HaHWKM Hanbonee BEPOATHOMN
KoHuenuuu rno6anbHoOro notenneHuWA B Bnukaviwem Gyayuiem 6binu utorun
COBETCKO-aMePHKaHCKOro COBELUaHUA KANMATONOroB No U3y4eHUo BN1AHKUA
ysenuueHua CO, B atmocdepe Ha knumat (flednnrpag, vions 1981 r.) . Ha
3TOM COBeLaHWN, UCXOAA M3 NPUBELEHHOro Bbille Haubonee BEPOATHOrO poc-
Ta KOHueHTpauun CO, B aTmocthepe, 6binm nonyveHsl U onybnukosaxs /24/
cregylme OLEHKK BO3MOXKHbIX U3MeHeHW cpeaHeit rnobanbHON TemnepaTy-
Pbl BO3AYXa Y 3eMHOI NOBEPXHOCTU Ha NepCneKTUBY No CPaBHEHUIO C KNUMa-
TOM KoHua XIX B.:

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

MporHoa ocHoBaH Ha oueHKe coBmecTtHoro agbexkta CO, u apyrux rasos,
co3galWmMX NapHUKOBLIN AddekT. HukHMe npeaenb! NMPOrHO3HbIX OUEHOK
nofy4eHbl NPU NPeANONOXKEHUWU, YTO Marnble ra3oBbie COCTaBNRIOIWIME YBEeU-
uuBatoT 3cheKT NoBLILWEHVA TemnepaTyps: 3a cuet pocta CO, Ha 30 %, sep-
XHue — Ha 60 %.

B 1985 r. Ha MexayHapoaHoi kKoHdepeHuun B ®unnaxe 3a OCHOBY 6bin
NPVMHAT NPOrHO3, N0 KOTOPOMY rnobansHoe noTensneHve, COOTBETCTBYHOLLE]
yaBoeHuio koHueHTpauun CO, B aTMocdepe, GyaerT AOCTUFHYTO NPUMEPHO K
2030 r. v coctaut 1,5-4,5°C (¢ Y4eTOM BO3AEMCTBMA ManbiX ra3cBbIX COC-
TaBnAoWMX) .

Caman nocnepHAR yTOWHEHHAR NPOTHO3HAaA OWEHKa, OTPAXXaloWan Cospe-
MEHHOEe COCTOAHWEe MCCneAoBaHWi no 3toi npobneme B CCCP, 6bina Buinon-
Hera B koHue 1986 r. v onyGnukosana B KonneKTeHoi moHorpadmu /3/. Mo
3TON OUeHKe N0 CPaBHEHUIO C AOMHAYCTPUanbHOM 3noxon (go 1860 r.) nosbi-
WeHWe CPeaAHe TemnepaTypbl BO3AYXa 3a cueT KoHueHTpauum CO, n Mansix
rasoBbIX COCTaBNAOWMX B aTMocepe UMeeT Cnepylowme 3Ha4eHnn

Foa....... 1975 19861990 2000 2025 2050
...... 0,5 1,0 1,5 2,5 3-4

MpuBeneriHbie 3HaYEHUA OXXUAAEMbIX W3MeneHwn rnobanbHOro KnvuMmarta,
Kak 6bl HapekHb! OHM He 6bin, HEAOCTaTOuHbI AdXKe ANA CaMbIX NPUBAKKEH-
HbIX OUEHOK BOAHLIX pecypcos byayulero, MocneaHue MoryT 6biTe NONYyYeHbl
NAWbL Ha OCHOBE KONWYECTBEHHbIX OLEHOK BO3MOXHBIX PeruOHaNMbHBLIX U3-
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MeHEHUI KNMMaTHYeckux Ycnoeuil (TemnepaTypel BO3ayXa NO CE30HaM, Oca-
AKOB U T. N.), KOTOPbIE, K COXaNeHKIo, A0 HaCTOALLEro BPEMeHM OLeHUBaloT:
CA CyWecTBEHHO MeHee HaZEeXHO AAKE ANA CaMbiX KPYNHbIX PErMOHOB U peds
Hbix BacceAHOB.

[AnA NpOrHoaHbIX OUEHOK M3MEHEHUN pPervoHanbHoro Kaumara Hanbonee
WHMPOKO MCMONL3YIOTCA AUHaAMMYECKUe mMoaenu obuieid UMPKYNAUMKM aTMo-
cdepbl U MaTepuassl NANEoKNMMATUYECKUX PEKOHCTRYKUMIA KNMMaTUYECKUX
ycnoeuii anA 6onee Tensbix 3noX npownoro. MporHo3sl aHTPOMoOr eHHbIX U3-
MeHeHnit TemnepaTypsl BO3AyXa U 0caaKoB Ha nepcnexkTusy Ao 1990—2000 r
u paxe ao 2020 r. pasannch pasnNUUHbLIMU aBTOpamu, HauvuHana ¢ 1974 r, Cne-
AYeT OTMETUTb, YTO B KONWYECTBEHHOM OTHOLWIEHWM 3TU NPOrHO3blI BeCbMa
pasninyHbl, 0cobeHHO NPUMeHUTEeNbHO K NPOrHO3MpoBaHWIO obwero yBnRax-
HEHUA U CYMMbl 0CaaKoB. JTO CBUAETENbCTBYET Npexae BCero O TOM, 4TO
npobnema oueHKN BO3MOXKHbIX AONTOCPOYHLIX {HA 25—-50 net) nameHeHnih
PervoHanbHbIX KAMMATUMMECKUX XapPaKTepUCTUK, OByCNoBneHHbIX POCTOM
konuenTpaumu CO, B aTmocdepe, NOKa elle OUYeHb AaneKa OT OKOHUYATeNbHO-
ro peweHunA. YKasaHHbIA BbIBOA B NOMHOW Mepe NOATBEPAUIN UCCNEA0BaHWA,
BLINOAHEHHbIE B HaLLIEN CTPaHe U 3a py6e)koM B camble nocneaHue roasbl.

DeTanbHbih aHanNU3 Pe3ynbTaTOB NPUMEHEHUA COBPEeMEHHbIX MoAeneih Teo:
py1 Knumara AnA NoAyYeHUA OUeHOK BANAHUA yBenuuenna CO, B aTmocthepe
Ha reorpatuueckoe pacnpeaeneHve NPM3eMHON TeMMepaTyps! BO34yXa U aT-
mMocthepHbIX 0CaakoB nokaszanu /18, 22/, uto ecnu ana nonA Temnepatyp
BO3AyXa pe3ynbTaTbl NPUMEHEHUA PasfIMHbIX MOAENEN COrnacyloTcA XoTaA Bbi
KayecTBEHHO, TO ANA NonA atMocdepHbIX OCAAKOB NMpuMeHeHWe Moaeneid He
Aano Kakux-nubo nonoxutensHbiX pesynbTaros. MNocneaHee, ecTecTBEHHO,
3HaUUTENbHO YCNOXHAET NpobnemMy COBPEMEHHON OLueHKW BO3MOXKHOro W3-
MEHEHWA PEernoHanbHbIX KAUMATUYECKUX XapaKTepPUCTUK npu rnobanbHom
noTenneHnt U Aenaer BCE KOAWYECTBEHHbIE OUEHKU XapaKTepuUCTUK MeHes
HaaexHbIMU. B TO ke BpeMA pag NoAyYeHHbIX B NOCneaHWe roAbl PesynbTas
ToB UccneaoBaxuil /18, 22/ 8 obuieM NOATBEPXKAAET BO3MOXKHOCTH NCNONL3O-
BaHWA ANA PervoHasNbHbIX OUEHOK KOMUYECTBEHHbIX M3MEHEHUA pPasfuvHbIX
XapaKTepucTuK Kfnmata Npu rnobanbHOM noTenneHuu AaHHbIX U3MEPeHUA
3a Mepuoj WHCTPYMEHTaNbHbIX METeoponoruyeckux HabniogeHui, a takxe
NaneoKnNMMaTUYeCKNX MaTepuanoB. Y KasaHHble AaHHble B OCHOBHOM M WUC-
NoNbL3yIOTCA B HAacTOALLEe BPeMA ANA PEruoHanbHbIX OLEHOK WU3MeHEHWUH
TeMnepaTypsl BO3Ayxa (CPeAHEroA0BON, NETHE U 3UMHEM ] 1 FOA0BbLIX OC3A:
KOB AfIA PAlOHOB CEBEPHOro NONAYyLIaPUA U B NepBYHO ovepedb ANA TeppuTo-
pun CCCP.

YTOuHEHHblE KapTbl U3MeHeHWA 3uMHen U neTHel TemnepaTyp BO3AYXE
CEBEPHOrO MONYWapuA npu raobansHom noTenneun wa 1 “C (no oTHowe:
HUIO K NepuoAy A0 cepeauHsl 70-x roaos), T. e. rae-to Ha 2000 r., 6b1nK no-
nyverbi 8 TTW B 1986 r. noa pyxosoacTBom BYAbIKO U NpeACTaBneHbl HY
V Bcecoto3HoM rugponoruueckom chesge /18/ v 8 monorpadmu /3/. Onm no-
Ka3bIBaloT, YTO NOBbiWeHWe 3UMHeEN TemnepaTypsl Bosayxa 6yaer Hanbonee
cywecTseHHbIM (Ha 2—4 °C) B BocTtouHoi EBpone n ocobeHHo B LenTpans-
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Hoit n Ceseproit CuBMpU; B YCIOBWAX MOPCKOro Kninvmara 3anaaHo# Esponbl
3aMETHOrO M3MEHEHUA TEMMEPaTyPbl 3MMHUX MECALEB NPY rnobansHoM noTe-
nAeHWn Takoro macwitaba He npousoitaet. SleTHue TemnepaTypPbt BO3Ayxa 6o-
nee Bcero {(Ha 2-3 °C) NOBBLICATCA B BLICOKUX WUMPOTaxX, 0COBEHHO B APKTH-
Ke; B UeHTpanbHbix pailoHax Esponeiickoi wactn CCCP n Cubupu nosbiwe
Hue coctasut 1 °C, a Ha tore CpegHelt A3uu BePOATHO AaXe HeBONMbLUIOE CHY-
XeHue NeTHUX TeMMepaTyp BO3AyXa.

Bnuaxve rnobanbHoro NOoTenneHUsa Ha PeXMM OCaAKOB OKa3biBaeTCA eule
6onee CROXHbLIM ¥ OUBHKK UX MeHee onpeaeneHHbl N0 CPABHEHWIO C OUBHKa-
MU M3MeHeHWA TemnepaTtypb! Bo3ayxa. B camoe nocnepHee BpeMa KAumarto-
noramu CCCP /3/ nonyueHb! KapTbl BO3MOXHbBIX U3MEHEHVIA rON0BbIX OCaA-
KOB ANA CeBepHOro MoNyuwlapuA U, B yacTHocTu AnA Tepputopun CCCP, npu
rnoBansHom notenneHun Ha 1 °C (Ha 2000 r.) ,1a 2 °C (Ha 2020r.) uwa3-
4 °C (na 2050r.). EcrecTBeHHO, Hanbonee geTansHsl 1, no-Buaumomy, Gonee
nnnm meHee aoctosepHbl KapThl (puc. 29 u 30), oTHOCALUMECR K KOHLY TeKy-
wero cronetua /3/. K 2000 r. cneayet oxuaath ABe 06nacTi 3amMeTHOro yBe-
NMYEHWUA TOROBLIX Ocagkos — cesep Esponsi n Asuu {Ha 50 mm) 1 Cpeaxan
A3suAa, vacte KaszaxctaHa v JansHero Boctoka {(Ha 50—150 mm) ; Ha Gonbweit
yacTv Tepputopun 3anaaHoi Esponbt 1 B paitoHax cpeasux wupoTt CCCP ko-
NMYECTBO OCaaKoB yMeHslaetca (npumepHo Ha 50 mm) . Hanbonee snaun-
TeNbHOE yMeHblleHue ocankos (ha 100-200 mm) cnepyet oxxuparb Ha Teppu-
topuu CesepHoit Amepuky, a ysemmuenue (ao 200--300 mm) B CeBepHoit
Adipuie (puc. 29 u 30). NonyueHHbte gaHKble Gbinu ucnonbiosanbl B8 TN
ANA OPUEHTUPOBOYHBIX OLEHOK U3MEHEeHUId BOAHbIX PeCcypCcoB Ha TEppUTOpUM
CCCP Ha Komey cTonetus,

Ha Gonee otpaneHnyio nepcnextuBy {3a npegenamu 2000 r.), cornacHo
nocneaHnm uccneaoBaHuam knumartonoros I 'Y, MoxHO oxxuaats coBepuieH-
HO WHOW KapTWHbl M3MEHeHWA OCaaKoB fpu rnobankHoM NOTENNeHUK, YTo
o6ycnoeneHo, No-BUAMMOMY, BO3MOXHON KOREHHO! MepecTpoikoih UMpKy-
nAaunm atmocdepst. [TpakTnueckn Ha BCel TeppUTOPUU CEBEPHOT O NOAYLLIAPUA
Hanbonee BEPOATHO 3HAUUTENLHOE YBEnUueHue roaoBbIX OCAAKOB, NpUYeM K
2020 r. Ha Bceit TeppuTopun CCCP, BKNirouan 10XHbie PanoHsi, Ha 50—100 mm,
a K cepeauHe cneaylolero ctonetma — Ha 100200 mm /3/. Creayet otme-
TUTb, YTO NPOrHO3HbLIE OUEHKWU OCAAKOB Ha OTAANEHHYID NEepPCneKTUBY ypes-
BbIYAKHO CXEeMaTUYHbI, ABAAKTCA CYryBo OPUEHTUPOBOYHBIMM U TpebyioT
NPoOBeAeHVA AONONHUTENbHLIX UCCNEAOBaHWIA ANA WX YTOMHEHWA W AeTanusa
uvn. 3TO KpaiHe BaXHO, NOCKOMLKY yKa3aHHbie AaHHbLIE LOMKHbI BbITL NONO-
XEHbLI B OCHOBY NPYM NPUHATHM PeLeHuid o RepcneKTUBHOMY BoaooGecneye-
HUIO Pa3NnYHbIX PErMOHOB Mupa. '

Mpeanonaraemple B Gnvkaitiune AECATUNETUA aHTPONOreHHbIE K3MEHEHMA
Kiumarta 3emnu no cBoum Macwitabam 6Au3KU K U3MEHEHMAM, KOTOPbIe
MMENN MECTO B NPOLLMOM HA NPOTAMEHUN MUAAMOHOB neT /17/; 3710 BrionHe
MOXXHO cebe NpeaCTaBUTL, eCnv UMETL B BUAY, YTO B XOAE COBREMEHHOR XOo-
3ANCTBEHHOM LEATENbHOCTY 3a AECATUNETUE CXKUFAIOTCA TaKue 06bemMbl opra-
HUYECKOr O TONANBA, KOTODLIS CO34aBANNCE B TEYEHUY MHOI UX MUNTIMOHOB NET.
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MocneactBuA BO3MOXKHbIX USMEHEHWH KNMMmaTa TPYAHO NepeoueHuTs ANA
XO3ANCTBEHHON REATENbHOCTU YenoBeka, BCei 6uocthepnt 3emnun U npexae
BCEro M3meHeHWn NPUPOAHBIX YCNOBUA, KOTOPbIe MOryT 6biTh 0COBEHHO 3Ha-
YATENbHBIMU B BLICOKUX U CPEAHUX LLUMPOTaX.

B nocneaHue roabs BbINONHEHO HEMANO UCCNEAOBAHUIA, B KOTOPbIX CAENaHbI
NOMbITKW YCTaHOBUTL 3aBUCUMOCTU MEXAY U3MeHEHMAMM KNMMaTuiecKkux na-
PaMeTPoB U BO3AGHCTBUAMM MX Ha OKPYKAOULYI0 cpeay v 06uiecTBeHHo-3Ko-
HoMuuecKyio cepy. MNpu 3TomM HanbosblLee BHUMaHNE YAENRETCA BO3MOXHO-
My BO3AEACTBMIO NOTENNeHUA FNo6anbHOro KNuMata Ha pacTUTensHbI NOKPoB
¥ CeNbCKOXO3ANCTBEHHOE NPOU3BOACTBO, HA COCTORHUE aPKTUYECKNX M aHTaPK-
ThYecKUX NbAOB, yposeHb Muposoro okeaHa /3, 99/.

OaHO 43 BaXkHelLUMX MOCREACTBNA 0XMAAEMOro USMeHEHWA KNMmaTa CBA-
3aHO C BO3AEACTBMEM Ha BOAHbIE PECYPCbI, PEXXUM PEYHOr O CTOKE, COCTORHWE
BOAHbLIX 06beKTOoB cywun. uaponoruueckue nsmeHeduA, oGycnoBneHHbie
BO3AESMCTBUEM YESIOBEK2 HA KNMMaT, Hen3BeXkHO OKaXyT BAUAHWE Ha BCe ac-
NeKTbi CYLWECTBOBaHUA U AEATENLHOCTU YeNoBeyecTBa — CENbCKOXO3ANCTBEH-
HOe NPOU3BOACTBO, MENUOPALUIO U 3HEPreTUKY, perynupoBaHme NaBoAKOB U
3aWMTY OT HAaBOAHEHWN, BOAOCHabKEH e NPOMbILLNEHHOCTU U HaceneHun, Pbi-
6ONOBCTBO ¥ TPAHCMOPT, PEKPeaLMo U OXPaHy NPUPOALL.

Bo mHorux pafionax mupa (cMm. rnasy 5) UmerolumecR BOAHbIE pPecypcehbl Ha-
XOAATCA Ha rPaHn UCTOLLEHUA W He MOryT B NONHOW Mepe 'YA0BEeTBOPATL NO-
TPeBHOCTM B HUX CO CTOROHbI HacesnieHUA, MPOMbILWIIEHHOCTHU U CeNbCKOro Xo-
3RWACTBA; TRPYAHOCTKM 8 BoAoOGecneueH UCNLITLIBAIOT C KAXKABIM FOAOM BCE
6onbliee KOANYECTBO CTPaH W PervoHOB MMpa. McKnounTenbHble 3acyLUnu-
Bble FOAbI UNW CE30Hb!, NEPUOANYECKHU BO3HUKAIOWME B TEX NN UHbIX PErvuo-
Hax C HeyCTOMYMBbLIM YBNAXKHEHUEM, HEpeAKO CTAHOBATCA HaLMOHANLHLIM
6eacteremM, o6yCnoBNUBaOWMM Ha MHOTWe FOAbI PACCTPOMCTBO 3KOHOMUKM
U CO34a0WMM KOoCCanbHble TRYAHOCTU CYLLECTBOBaHUA U PasBUTUR LENbIX
CTpaH W HapoAoB. B 10 ke BpeMA B APYrvX painoHax mMupa KaTacTpodmueckue
HaBOAHEHWA W NMaBOAKW HAHOCAT FPOMaAHbLIN IKOHOMMUECKUIA yiuepd 1 npu-
BOAAT K YENOBEYECKUM XepTBaMm.

Bo BCemM mupe NOCTPOEHO W CTPOUTCA MHOXKECTBO KPYIHbIX, YPEe3BbIYaNHO
AOPOroCTORWMX MTMAPOTEXHUMECKUX COOPYIKEHUIN Y BOROXO3ANCTBEHHbLIX CUC-
TEM, KOTOpPble PaccyuTaHb) Ha rVAPONOTUMECKUE XapaKTepUCTUKW, OTBeYalo-
Wpe CTauMOHAPHOW KNMMATMYECKOM CUTyauuM, T. €. HAa Te MaKcHManbHble U
MUHUMaNbHbIE PAacXoAbl, NABOAOYHBLIE U MEXEHHWE NEepPUoAbl, KOTopble Hab-
nioaanucs 8 npowinom. Kak oHv 6yayT hyHKuMoHupoBaTh B GyAyliem, Kor-
Aa Pe3KO U3MEHNTCA KIMMaTu4eckan CUTYauuA u COOTBETCTBEHHO BCe rMapo:
noruyeckue xapakTepUcTUKK, Kakum o6pasom B 3TMX YCNOBUAX BLINONHATL
ruaponormieckoe obocHoBaHVe NMPOEKTUPYEMbIX BOAOXO3RANUCTBEHHbLIX CUC-
Tem, pewatb Npobnemb! NepcNeKTUBHOrO BOROOGECNEUEHUA B TEX WU UHBIX
pervionax?

Bce 3T npobnemesl, eCTeCTBEHHO, HE MOTYT He HeCnOKOWUTbL CNEUNanucToB
no ruaponorun U BOAHOMY XO3ANCTBY. MccnenosaHnA B 3TMX HaNPaBREHMAX
nposoasaTcA B CCCP, CIWIA 1 HekOTOpPLIX APYrux CTpaHax Mupa HauMHaA ¢
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koHua 70-x rofos, T. e. Torpa, KOrAa cTana OYEBUAHON OCTPOTa M aKTyalb-
HOCTb NPOBNEMbI aHTPONOr eHHbIX M3MEHEHUI KnumaTa.

AHanU3MPYA paboTel, BLINONHEHHbIE 32 NOCNeAHVe AeCATL NeT no npobne-
Me BAURHWUA 3MeHeHW KAumaTa Ha TMAPONOTvYecKue XapaKTepucTuKkn, He-
TPYAHO 3a8METUTH, YTO OHM CYLLECTBEHHO PA3NUYAIOTCA N0 METOANYECKUM NOA-
X0OAaM, UCMNOfb3yeMbiM MCXOAHBIM A2HHBIM K NMPeAnocbinKam 1, KoHewHo, no
rofny4YeHHbIM pesyfnbTataM u BbisoaaMm. [lpy 3Tom ANA nccnenosanni, BuINON-
HeHHbIX 33 pybexom (8 CWIA, Kanane, BennkobpuTaHnun n HEKOTOPbIX APY-
rUX CTpaHax} npeumyLLecTBEHHO XapaKTEPHO NPUMeHeHne ANA OUEHKU rua-
POROrMUECKUX NOCNEACTBUN, C OAHOW CTOPOHbLI, rnobanbHbIX KNUMaTU4ECKNX
mMoaeneit (mogeneit obwieh uMpKynauuu atMocdepst) , a ¢ Apyron — moaenen
topMUpoBaHMA cTOKa Ha PeuHbIX BOAOCOOPax ¢ UCMoNbL30BaHWEM B KavyecTse
MCXOAHBLIX AAHHbLIX FMNOTETUUECKUX CLEHAPMEB BO3MOXHbIX U3MEHEHWUA Tem-
nepatypsl Boaayxa v ocagkog. B nepBom cnyvae nonyvalTcA KpaviHe HeToY-
Hble, ynpoiueHHsle v 0606uLeHHble AnA 60NbLINX TEPPUTOPUIA N NEPUOAOSB BPe-
MeHW faHHble, MO KOTOPbIM MOMXHO CYAUTb NUL O CamMbiX 0BLLMX 3aKOHO:
MEPHOCTAX Y TeHAEHUMAX BO3MOXXHbIX U3MeHeHUA o6uen yBRaXHeHHOCTH B
TEX UMW NHBLIX KPYNHbIX pernoHax 3emnu. Mcnonb3osaHue TakKUX AaHHbIX ANA
nepcneKTUBHOro MAaHUPOBaHUA NPaKTUYECKHU HeBO3MOXHO, Bo BTopom cny-
4ae NonyvalT JOCTAaTOYHO AETaNbHbLIE Y HAAEXHbIE BbIBOALI O BO3MOXHbIX U3-
MEHEHVAX He TONMbKO BOAHBLIX PECYPCO8, HO U MMAPOIIOMMYECKOro peXxuma B
npeaenax KOHKPETHbIX PeuHbiX GACCEMHOB, PAaCNONOXKEHHBLIX B Pa3nuuHbIX
thusuko-reorpacdmuecknx ycnosuax. OgHako nonyvyaemele NPy 3TOM BbIBO-
Abl, Kakne Obl geTansHble U HageXHbIe OHW He BbINY, CBUAETENLCTBYIOT NULLbL
O BO3MOXHOW peakuunn, 4yBCTBUTENbHOCTM Boaoc6opa Ha Te Uin KUHble U3Me-
HEHUA KMUMaTU4YeCKUX napameTpoB. B npakTnuyecKoM o THOWEHUM UX NCNONb-
30BaTbh 3aTRYAHUTENLHO L0 TeX NOP, AOK: ¢ BYAYT nosyyeHbl Gonee unu Me-
Hee HafieXXHbie KGNUYECTBeHHble Pe3ynbTaTbi O NPeACTOAWMX W3IMEHEHUAX
KIIMMaTUYeCKUX XapaKTepPUCTUK B Npejenax paccMaTpusaembix 6acCeVHOB.
'r-,llnﬁ nceneposanuin, seayumxca B CCCP oueHKka BO3MOXHBIX rUAPONOrn-
YeCKNX MOCAEACTBUI 0XMAAeMbIX aHTPONOrEHHbIX U3MEHEHWN KNUmMaTa, Kak
npaBuno, HeNnoCPeACTBEHHO 6a3WPYeTCA HAa MPOTHO3HbLIX 3HAYEHUAX PErvo-
HaNbHbIX KNUMATUYECKNX XapaKTepucTuK (npexkae Bcero TemnepaTypbl BO3-
Ayxa v 0CankoB), MONYYEHHBIX KAMMATONOramu ANA TEPPUTOPUM CTPaHbl U
cesepHoro nonywapua. INpu 3ToM oueHKK AaK0TCA Mo MeToay BOoAHOro GanaH-
Ca 33 MHOFOfIETHUIA NEPUOA HA PA3fIUYHBIE PACUETHbLIE YPOBHU MM NyTeM YCTa
HOBNEHUA 33 NepUOA HabNABHU KOPPENALLMOHHBIX 3aBUCUMOCTEN CTOKa OT
TeMnepaTypb) BO3AYXa U 0CaaKoOB U MOcNeayowen ux akcrpanonauwu. No-
nyuaemble B pe3ynbrate MccrienoBaHW BbiBOALI BECbMa MPUBAMKEHHLI, OTHO-
CATCA TOfIbKO K OCPEeAHEeHHbIM MHOFONETHWUM XapaKTepuCTUKam roAoBoOro
CTOKa GOMbWUX PeuHbIX GacCetHOB N KPYNHbLIX NPUPOAHO-IKOHOMUYECKNX
PErMoHOB, TeM He MeHee OHM MOT YT UCMONL30BATLCA NPK NMEPCeKTUBHOM NNa-
HUPOBaHUN KPRYNHOMACWITabHbIX BOROXO3RACTE HHBIX MEPONPUATUIA, NPY ON-
peaeneHnn obuie crpaterum sBopoobecniedeHus u pewednA npobnem BHYT-
peHHNX BOAOEMOB. HapeXXHOCTL OUEHOK TUAPONOr tuecKux NOCHeACTEBUN B OC-
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HOBHOM ONpeAenAeTcA TOUHOCT. 3 MPOrHO3WPOBAHNA PErnOHaNbHbLIX KNMa-
TUUECKUX XapPaKTepUCTUK.

CylecTBeHHO PasnuuHble NoAXodbi, nonyuvswue passutue 8 CCCP v 3a-
PYBEXHBIX CTPaHaxX B UCCMEAO0BAHUAX FUAPOMOTMYECKNX NMOCNEACTBII aHTPO-
NOr eHHBIX U3MeHeHW KNUmaTa, 0BycnoBneHs! FNasHbIM 06pazomM A0CTUKEH W-
AMY COBETCKNX KNUMAaTONOroB; 3a py6exom A0 HACTOALLEro BPeMeHun Npax-
THYECKW OTCYTCTBYIOT Kakue-nubo peanuctTuyeckue NPorHo3sl U3MEHeHnA pe-
FUOHANMBHbLIX KNWMAaTUYECKMX XapaKTePUCTUK, OTHECEHHbIX K KOHKPeTHbIM
peruoHam 1 Nepuosam sBpemMeHu.

OcTaHoBMMCEA NoAapoBHee Ha OCHOBHbLIX PE3YNbTaTax U BbIBOAAX, NOAYHeH-
HbiX 3apyBGeXHLIMU U COBETCKUMMU UCCNEROBaTenAMK No Npobneme BO3AEACT-
BUWA aHTPONOTMeHHbIX U3MEHEHMH KNWUMaTa Ha BOAHbBIE PECYPCHLI U FuARONOry-
YeCK U pexum,

FnaponoruuecKune NOCNEACTBNA aHTRONOT eHHbIX UIMEHEHWIT KNWUMATa B TON
WMAW MHON CTeneHn MOryT GbiTb NOMyuYeHbl AYTEM UCCAeAoOBaHWA Ha Haubo-
nee CoBepuEeHHbLIX Moaenax obuend unpkynauum atmocdepsi. UHTepecHble
pe3ynbTaThl B 3TOM OTHOLUEHWM RONyueHsl, Hanpumep, B8 pabotax /107—-109,
131/. B atux pa6oTax NpUBOAATCA Pa3fNiMyHbIE N3MEHEHWUA CPefHEe30HanbHbIX
3HAYEHUH BNAXKHOCTWU NOUBLI, BPEMEHHOIO W NPOCTPAHCTBEHHOrO pacnpeaene-
HUA 06beMOB NOBEPXHOCTHOro crtoka. lMokasaHo, B 4aCcTHOCTY, YTO NPOLLECC
rnobansHOro NOTENNEHUA MOXET COMPOBOXAATLCA 3aMeTHbLIM YBenuueHnem
rofl0BOro CTOKa B BbICOKAX LUMPOTaxX W CYLIECTBEHHbIM W3MEHeHWeM 3anaca
Bnaru B noyse Ha 6onbLUIMX TeppuTOpUAX. B OTHOWeEHMU “CNonNb3oBaHWA Mo-
Aeneit TeOpPUY KNuMaTta And KOAWYECTBEHHOW OUEHKW rMAPONOrNMecKnX no-
cneacTeuin ocobbit UHTepec npeacTtasnsaeT paboTa, BbiNONHeHHaA 8 Ynpasne
HUM No oxpaHe oKpyxatoweh cpeawl CIUA B 1984 r. /129/. B atoit paboTte
KpynHomacwtabHan mogens obwel UMPKYNALWUU CNeuMansHO MCNoNb30BaHa
Af1A aHanu3a namMeHeHWn OCaAKOB, UCNapeHUA 1 NOYBEHHOK BRary B npeaenax
6onbwmx pernoHoB CesepHolt AMepuKY, KOTOPbIE MOFYT NPOU3ONT NPy YA-
BoeHuK coaeprkadua CO, B aTMocdepe. HecMOTPA Ha Manyio paspelualouLyo
CrOCOBHOCTL MOAENU U UMeKLUMECA HEeROCTaTKU B ONMCaHUM ruaponoruyec-
KUX NPOLECCoB, NOflyueHHble BbIBOAbL! 3aCNY>KUBAIGT BHUMaHWA rUAPONOros
1 BOAOXO3ANCTBEHHUKOB — OHU CBUA ETENLCTBYIOT O BO3MOXHOM NPU rnoSank-
HOM noTenneHwM BecbMma 3HaumTenoHom (Ha 20—60 %) ysenvuueHuu rofosoro
CTOKa B ceBepo-3anagHbix paroHax CUIA npu ogHOBpeMeHHOM yMeHbLUeHUn
(Ha 26 %) cTOKa B UEHTPANbHLIX PaNOHAX CTRaHbI.

B ofiem 6nusKue pe3ynbTaTel rMARONOTMYECKMX NOCNEACTBUIA NONMYYeHbl
apyrumn asTopamu (Tabn. 23) nyrtem ncnonb3oBaHuA Moaeneid obuwen uup:
KYNALKUKM ANAR pasnuuxbix pernoHoB CeBepHon AMEPUKU: yMeHbLLeHUe CTOKa
B bBaccetHe Benukux osep Ha 12—13 % /118/ u ysennueHne soaHOCTU BOnb-
wux pex (Ha 7--20 %) B8 Kanane, wrat Keebek /121/.

AHanu3upya fioflyyaeMeie Ha pasHeiXx MofenAax obwen UMPKY AL aTMo-
cthepbl pe3ynbTaThl OUEHKK FMAPONOrVMECKUX NOCNEACTBUN aHTPONOreHHbIX
U3MeHeHun rnobanbHOro KNuWMara, cneayer OTMETWUTbL, 4TO OHWU AANEKo He
MAEHTUUHBI, @ ANA PAAA BOXHEN LWUIUX NOoKasaTenel U PervoHOB BbIBOALI MOTYT
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6bITL AaXe BecbMa npoTusopeunsbiMu /3/. NMocnenHee o6ycnoBneHo, No 2cei
BUAMMOCTK, TeM, uUTO COBPEMEHHbIE, AdKe CaMble COBepileHHble Mojeny
OU4eHb CXEMaTUYHO OTIUCHIBAOT TWAPONOT MMECKNE NPOLECCH], 3HAUMTENLHO Y-
poujan ux. besycnosHo, nccnenosaHuA B 3ToM HanpasneHun 6yayT npoaon-
eHbl, NOCKONbKY afeKBaTHOE ONucaxue rMAPONOCIUYECKOro UMKSa B MOAe
SIAX TEOPUU KNUMATA, UMEKLNX AOCTaTOMHYIO ANIA PEruoHanbHblX KOaWuecT-
BEHHLIX OUEHOK Pazpellalowlyto cnocoBHOCTL, ABAAETCA OAHON U3 Haubonee
aKTyanbHbiX 3agay. OaHaKo A0 HAaCTOAULEro BPeMEHU HU3KaA TOYHOCTbL Oue
HOK FUAPONOrUYeCKUX NOCAEACTBUA C NOMOLLLIO MoAened Teopun Knumata u
NPOTUBOPEYUBOCTb MOJSyHaeMbIX pe3ynsTaToB B HONbLUMHCTBE CAYyYaes He no-
3BOMAKT MX WCMOMNL30BAaTh B KAYECTBE MPOTHOCTUMECKUX ANA KOHKPeTHBIX
TEPPUTOPUA U pPeYHbIX HacceitHoB.

B nocneatue pecath net 3a py6exom, npexae scero B CIIA, Benmkobpu-
TaHum u KaHagse, BbINOMHEH UMb PAJ UCCIER0BAHWUA NO KONUYECTBEHHOMN
OlieHKEe BO3MOXHbBIX U3MEHEHUIA XapaKTepUCTUK PEYHOro CTOKa npu usMeHe
HUM KNUMATUYMECKUX NapaMeTROB NPUMEHUTENbHO K KOHKpPeTHbIM BogocbHo-
paMm, PacnonoXeHHsLIM B PasnnuHbIX ¢uankKo-reorpatbuueckux ycnosuax. Npn
3TOM, KaK MpaBuno, UCMONb3YIOTCA PasfiMuHbie rMNOTeTUYECKWE CLeHapun
BO3MOXXHbIX U3MEHEHUI TeMNepaTypPbl BO3AYXa M OCAAKOB, KOTOPbie Baznpy-
HOTCA Ha 06WMNX 3aKOHOMEPHOCTAX U TeHAeHUUAX, Nony4yaemMbIX NPy UCCNEAo-
BaHMAX Ha MoAenAx 06wWel UMPKynAauumM aTMocdeps!, NOCAEACTBUA NOBLILLE-
HuA KoHueHTpauun CO, B armocdepe.

PesynbTathl 3TUX uccnenoBaHuii npusepeHsl B paboTtax /98—100, 102,
111-113, 116, 120, 123, 132 n ap./. B pabotax /99, 106, 130/ paHsi 0630ps!
1 0606WeHnA nccnenoBaHnid, BbLINOAHEHHbIX No Npobneme, pacCMOTPeHbI Tpe-
b6oBaHMA K MoAenAM BOAOCGOPOE ANA NONYYEHWUA HAAEKHBIX KONWYECTBEH-
HbiX BbiBOAOB. B aBrycte 1987 r. B Kanape (r. Bankysep). Ha mexayHapoa-
HOM cuMnNo3uyme ,, BnvAnne nsmeHeHuidn KNUMmatTa U KAMMaTUMECKOW M3MeH-
YMBOCTU HA FUAPONOTMYECKUIA PeXXUM U BOAHbIE pecypebt” /125/ wupoko o6-
CY>KAanuch BONPOCH! YYBCTBUTENLHOCTY PEYHbIX BOAOCBOPOB U BOAOXO3ANCT-
BEHHBLIX CUCTEM K ECTECTBEHHbIM W aHTPONOreHHbIM U3MEHEHUAM KNUMaTh-
Y4ECKWUX MapameTpos.

OaHa u3 nepBbix 3apybBexHbix paboT, NOCBA LLEHHaA aHanu3y BO3AeNCTBUA
KAMMATUYECKUX WUIMEHEHUIA H3 BOAHBbIE pecypch!, npuxaanexuT Ueapuy
/120/, om BeiNOnHWN ee anA ycnoswuii cesepo-socToka CWA. B pabote /120/
PaccMmoTpeHbl pasHble MOAXOARbI ANA OUEHKW TUNOTETUYECKUX W3MEHeHWi
KNUMMaTa Ha XapakTepuMCTUKU BOAHLIX PECYPCOB, B TOM 4YUCAe aHanu3 peak-
UM BogoCcHOPOB Ha KNUMATUYECKME AHOMANWUY, UMEBLLME MECTO B NPOLLINOM.
Ha ocHoBaHUM BbINONHEHHOr 0 aHanu3a BO3AEIHCTBUA KNMMaTUYECKUX M3MeHe-
HUW Ha rUAPONOrMiecKre XapakTepucTHKY U OBLUMX NOFMYECKUX PaCcCyX/e
HUA (He uMen B O6LIEM CaMUX OLIEHOK OXXUA3eMbIX UIMEHEHUWIA KnumaTa),
Wsapy npuxoanT K BLIBOAY, 4TO HEKOTOPbIE BaxKHE! LLe NapaMeTpbl, B 4acT-
HOCTU WM3MEHUYUBOCTbL PEYHOTO CTOKA, OYEeHb YYBCTBUTENbHbI K WU3MeHEHUAM
Knumaruveckunx napametpos. OH cumutaer, 4To ANA NEPCNeKTUBHOIO BOAOXO-
3AICTBEHHOrO NNAHWPOBAHWA KpaiiHe BaXKHO UMeTb ANA BoaocHopos Hanbo-
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nee PeanucTU4eCKe CueHapui BO3MOXKHBIX U3MEHEHUNA KNUMaTa.

B pa6otax Apyrvx asToOROB yXKe MoNy4YeHbl KONMYeCTBeHHble OUEHKN BO3-
MOXHBIX U3MEHEHWA MMAPONOMMYECKUX XaRaKTEPUCTUK ANA KOHKPETHbLIX BO-
pocbopos. Mpu 3ToM B KauecTBe METOAMHECKOW OCHOBbLI NpEx[ie BCEro uc-
NONL3CBANUCL XOPOLIO W3BECTHbie IMMUPUYECKHWE 3aBUCUMOCTU OAOBOro
CTOKa OT TemnepaTypbi BO3ayxa v ocaakos. Takum nytem CToktoH un Borres
/123/ uccnepoBann ryuaponiorAvecKue MOCNeACTBUA ANA CEMU KPYMHbIX BO-
nocBopoB 3anagHbix paoHos CUIA, ofycnoBneHHbie FUNOTETUNECKUMMU U3-
MEHEHWAMM TO0BbIX 3HaYeHWI TemMnepaTypbl BO3fyxa M OC3LKOB NO YeTbl-
pem cueHapuam: £2 °C v £10 %. AsTopbt /123/ NpUnK K BLIBOAY, 4TO U3Me-
HeHWA B CTOpPOHY Gonee TEeNNOro » cCyxoro Knumara 6yayt umers Hanbornee
HebnaronpuATHbIE MOCNEACTBUA ANA 3aNafHLIX PaOHOB C OFpPaHUYEHHbIMM
BOAHBIMU pecypcamn (yMeHbLUeHMe rooBoro croka Ha 40—76 %) . Mamene-
HWA B CTOpPOHY GoNee NPOXNAAHOIrO W BADKHOrO KNUMata uMmenu bbi Hambo-
nee GnaronpuATHbIe NOCNEACTBMA, XOTA YBENWuYeHWe NaBOAKOB Ha KPYMHbIX
PEYHBIX CUCTEMEX MOXET NPUBECTU U K HEKOTOPbIM HEraTUBHbLIM ABNEHUAM.

PerpeccroHHbie 3aBUCMMOCTH CTOKa OT TeMneparypsl U OCafKOB UCNOJb-
30Banu Takxe Pueun u Barrodep /116/ anA oueHKU BAUAHKUA runoterTvvec-
KWX M3MEHEHUA TeMnepaTypbi BO3AyXa U OCaAAKOB Ha rogosoit cTok p. Kono-
pano. Onpeaenve MHOXXECTBEHHYIO KOPPEAALWIO 32 MHOFONETHWA nepuon,
OHW paccunTan pPeaxKiyunio CTOKa PEKU Ha yBenuueHne TemnepaTypsl Bo3fyxa
Ha 2 °C 1 uamenenna ocaakos Ha £10 %: faxe NPU yBENUYEHUM OCAAKOB Io-
ROBOI CTOK yMmeHbluaetcA (Ha 18 %) 3a cueT yBenuueHWA uCnapeHuA; Npu
yMeHbileHM OCafKoB yMeHblieHue cToka coctaBut 40 %. Takum o6pazom,
€CNU perpecCoHHLIE 3aBUCUMOCTYU ByAYT CNpaBeAnyvBLl B YCAOBUAX U3MEH EH-
HOTO KNMMaTa, To Npu rnobanbHOM roTenneHnn, no MHeHuo asTopos /116/,
CNEAYET OXWAATb CYLUECTBEHHOr0 YMEHbLUEHWMA BOAHbIX PECYPcOB B 3anaa-
HbIx panoHax CUIA, 1. e. BoiBoabs CTokToHa 1 Borresa 6binM NONHOCTLIO NOA-
TBEpIKAEHb! (Tabn. 23).

AHanoruuHeid aHanus BeinonHuny Maso n Gpasen s 1984 r. anA naty peu-
HbixX HacceiiHOB BNaXXHOW 30HLI, HO YK C YHETOM MPAMOrO BNUAHUA KOHUEHT-
pauun CO, Ha TPaHCNUPAUMOHHYI CMOCOBHOCTL pacTeHwit (nonaraeTca, uTo
NpY NOBbILIEHUKM KOHUEHTPaUMM OHa pe3xo ymeHbwiaetcs). B atom cnyuae
noNyuYeHbl NPAMO NPOTUBONONOXKHBIE Pe3yNbTaThli — MPU YMEHbLUEHUW Ocaj:
KoB Ha 10 % oxupaaercA ysenuueHune CToka Ha 58 % NPy OTCYTCTBUM N3MeHe-
HWA B TemnepaType v Ha 42 % npu yBenuueHUn TeMnepaTypst Ha 2 °C. Burneit
u xoHes /132/ npeanonoxusn, 4To OAHOM M3 NPUYKMH NOAYYEHHOrO CTONb
B6onbworo addekTta NpAMOro 8o3aencTeua KoHteHTpaunn C.0O, asnaercA ma-
noid Koathdmument croxka (0,16) paccmatpusaemeix BacceitHos (ana yme
PEHHbIX WKUpPoT oH cocTasnaet 0,40) . B pesynbtare aHanusa astops! /132/ no-
nydnmm rpacmkv OTHOCUTENbHbBIX WU3MEHEeHM B 0CaaKax K W3MEHEHVWAM B
CTOKE ANA TPEX Pa3finuHbIX 3Ha4eHWh KodthduumeHTos CToKa 1 AnNA yMedbLIe-
HUA B cyMmapHom ucnaperun oT 0 o 30 %. Otu rpacmku Buinu ucnons3osa:
Hot MonmoTtukosoi /112, 113/ ana oueHKY HENOCREACTBEHHOr O 1 KOCBEHHOT O
BAMAHMA yBenuueHna KoHuenTpaumu CO, B aTmocdepe Ha DEYHON CTOK B Be-
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nuko6putanuu. Burnen n [LxoHe3 oTmetunn 6onbwylo POAL NPAMOro BO3-
aeincteua CO, Ha TpaHCNWMPaUUIO, Y4TO He yYUThIBaeTCA MHOTUMU uccneaosare-
namu. OTMeTUM, OAHAKO, YTO AaHHble Ua30 n Bpasena npeAcTaBRAOTCA ABHO
3aBblLUIEHHbLIMMW,

B pa6otax Hemeua u lllaaka /111/, a 3atem ®nawwa /98/ anA Konuuect-
BEHHOM OUEHKM BNUAHWA MUNOTETUMECKUX CUEHapueB KIUMaTUYECKUX W3-
MeHeHWI! Ha CTOK PeK WCNoNb30BaHbli FMAPONOruyYecKkue moaenu ¢opmMupo-
poBaHuA cToka Ha BogocBopax. AsTopbl /11/ BbiNONHUAM WCCnenoBaHWA
ANRA aPUAHOrO U YBNOXHEHHOro BOAOCBOPOB; OHY NOKAa3anu, 4TOo CyLUecTeeH-
Hble U3MeHeHUA B CTOKE BO3HUKHYT AaXe MpY ymepeHHbIx KonebaHuA X Knu-
MaTta. B ycnoBMAX BRaXHOro KNMMara ysenuueHne TeMNepaTypb! BO3AYX3
toneko Ha 1 °C ¢ OLHOBPEMEHHbLIM yMeHblieHuem ocaakos Ha 10 % npueeaer
K YMEHbLWEHUIO roa0BOro cToka Ha 25 %. Mpu Tex »xe n3MeHeHnAX KAUMaTu-
YeCKUX MapameTpoB ANA apuAHOro BOAoC6OPa CTOK yMeHbLIaeTcA npuMepHo
Ha 50 %. Bo3aMorkHble B NepcneKTMBe CTONb 3HAUUTENbHbLIE U3MEHEHVA CTOKA
peK oKaxyT 60nbLIOe BAMAHKE HA NPOEKTUPOBaHUE U IKCNNYaTALKIO BOJOXO-
3ANCTBEHHbIX CUCTEM B Pa3dnNnUuHbLIX KNUMATUHECKUX 30H3X MWpa; 3Ta npoﬁn&
Ma TpebyeT cepbe3HOro U3ydeHus.

B paboTe dnawka /98/ AnA OUEHKWU rMAPONOrMYECKUX NMOCNEACTBUA KNn-
MaTUYecKUX nameHenuin s GacceiiHe Bennkux osep (CLWA) ucnonbzosana mo-
Aenb roposoro soaHoro Bananca. Pnauwika OTMEYaET, YTO NPM ryunoTeTHYec-
kom cueHapmu (2 °C, —10 % ocanku) roaoBoi CTOK YeTbipex pek GacceitHa
Benukux o3ep ymMeHbwutcA Ha 17—38 %, a npu yMeHblueHWM 0CaAKOB Ha
25 % — nouTu 8aBOE.

Haubonee aetanbHble uccnegosaHnA No paccMmaTtpusaemoin npobneme Bbi-
nonHedsl B nocnepuue roasl 8 CUWA Mankom ana BGaccerna p. Konopapo
/100/. B KauecTBE METOAMYECKOI OCHOBBLI OLLeHKW 3TOT aBTOP MCNOML3OBaN
BoaHoBanaHcoeyto Moaent H6acceliHa NO MECAYHbLIM UHTEPBANaM BpeMeHHu, oT-
KanuBPOBaHHYIO MO [aHHLIM HenpepsiBHbIX Habnoaedni 3a 50-neTHuiA nepu-
o4. 3a UCXOAHbBIE CUEHAPUN U3MEHEHNUA KNUMATa M NPUHATHI AECATH BapuaH-
TOB rMNOTETUMECKUX CLEeHapUes ¢ yBenuueHuem cpefiHeMEeCAYHOWU Temnepary-
pbt Ha 2 °C u 4 °C 1 ¢ u3MeHeHneM ronoBbix ocaakor oT —20 a0 20 %; kpo-
Me TOr0, pPacuyeTsl BbINONHEHb! NO BOCbMM CUEHAPUAM KNIUMaTUYECKUX U3Me-
HEHWW, NONYYEHHbIM NO TPEM COBPEMeHHbLIM MoAenAM o6weil LMPKYNALWK
npu yasoeHHow KoHueHTpaumu CO, B atmocdepe. B pesynbTare uccnegosa-
HUWA Ha MOAENnW ANA KaXA0ro BapuaHTa KNMMATUYEeCKOro CLieHapuA nonyJexbl
KOAW4YECTBEHHLIE U3MEHEHUA CEe30HHOI0 U MECRYHOF O CTOKA, BNAaXHOCTHU NoY-
Bbl, @ TAKXE€ U3MEHYMBOCTH Y KazaHHbIX XapaKTePUCTUK.

Haubonee BaxHbIMWU M3MEHEHMAMU NPAKTUYECKU MO BCEM CLEHaPUAM AB-
NAETCA MOCTOAHHOE MOHMXKEHUE BNAXKHOCTU MOYBLI N1ETOM, PE3KO0e YMEHbLLIE:
HUe neTHEro u ysenuueHune sMMHero cToka. Hanpumep, NPy yBennyeHuu cpea:
HeMeCcAYHON TemnepaTypbi Ha 2 °Cu yMeHbLUeHWn ocaakos Ha 10 % netHwid
CTOK yMeHbluaeTcA Ha 32 %, a 3uMHuit — Ha 9 %; Npu TOM >Ke U3MeHeHuu Te-
MnepaTypbl U HEUIMEHHOCTU OCAAKOB CHWXKEHUE NETHEro CTOKa COCTaBUT
22 %, a ysenmiexue aumHero — 8 %,
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B pesynbTaTte BbINONHEHHOro uccneposaHuA I nuk aenaet BniBoas! 0 6onk-
WO B@XKHOCTU M aKTYanbHOCTU NpPO6G/ieMbl U3Y4EHUA aHTPONOr eHHbIX U3Me-
HeHUA KNUMaTa AMIA OLEHKU BYAYLUMX MAPOMOrMYECK X XaPaKTePUCTUK pey-
HbIX BOAOCHOROB, PeLIeHWA PervoHanbHbIX 3aaay BoaoobBecnevyeHwn, paspa-
60TKN MepONpPUATUN NO YCTPAHEHNI0 UNU CMAT4eHWNID BO3MOXXHbIX HeraTms-
HbIX NOCNEACTBWA.

OCHOBHbIE pe3ynbTaTbl PervuoHanbHbIX OLLEHOK AP0 NOr YECKUX NOCNIEACT-
BUA aHTPOMNOr eHHbIX N3MEHEHU KNUMmarta, nonyueHHbie 3apybBexHbIMU aBTo-
pamu 3a nocnegHve AeCATb NeT ANA Pa3fnuHbIX peuHblx BaccetHoB, NpeacTaB-
neHbl B Tabn. 23, laHHbie NoNy4YeHbl COBEPLEHHO Pa3NNYHbIMN METOANYECK U-
MU NOAXOAAMW: MO COBPEMEHHbLIM Mogenam obuieit uMpKynaunmn atmocde
Pbl, C UICNOAL30BAHUEM PErMOHANbHbIX PErPECCUOHHBIX 3aBUCUMOCT e, Tnapo-
noruwdeckunx mogenein GOPMUPOBAHUA CTOKa Ha PeuHbIX BoAocBopax, aHanuaa
NCTOPUYECKUX U3MEHEHUA CTOKa BO BPeMA KNumMaTudyecKux aHomanui /112,
113/. NpuBeaeHHbIe pe3ynbTaTbl UMEHOT PasHylo TOMHOCTb U TPYAHO CPaBHU-
Mbt Mexay cobon. OaHaKko oHu y6eanTensHO CBvineTensCTBYIOT 06 ucKNoumn-
TeNnbHO CepbesHbix nocneacTBuAax {0coBeHHo ANA apuAHbIX U CeMUAPUAHBIX
PaioHOB) , KOTOPbIE MOXHO OXWAATh AaXe NPU BeCbMa HE3HAYMTENbHbIX aH-
TPOMNOreHHbIX U3MeHEHUAX KIIMMATUMECKUX XapakTepucTuk. B cooTeeTtcTBME
C nocneaHUMu UCCNEAOBaHWAMM KAUMATONOMOB, 3TV U3MEHEHUA B OTAENbHLIX
PErvoHax MoryT NPOU3oUT YiKe B Bnvikaiiune AeCATUNETURA.

Kak y»e yka3sbiBanoch Bbille, NMPaKTU4ECKUW Bce 3apybexHble nccnenosa
HWAR OCHOBbLIBAIOTCA He HA PeasnbHbIX OLEHKAX, a HA rMNOTETUMECKUX CleHapu-
AIX U3MEHEHWA PervuoHanbHOro KNMMarta, YTo, ecCTecTBeHHO, ABNAETCA CYLLeCT-
BeHHbLIM HELOCTaTKOM ¥ He NO3BONAET B NMOMHOW Mepe NCMNONb30BaTh X ANA
OUEHOK BOAHbIX pecypcoB Gyayulero, HeoGXOAUMBLIX ANA AONFOCPOYHOro
nepcneKTUBHOrO NNaHWpoBaHWA BoaoobecneueHUA M ANA FMAPONOrUYECKUX
pacueToB NPW BOAOXO3ANCTBEHHOM NPOEKTUPOBaHUW. AHOW NOAXOA UCROJIb-
3YI0T COBETCKUWE UCCNeaoBaTenM ANA OUEHKWU BO3REACTBMA aHTPONOreHHbIX
W3MEHEeHWUA KN1MaTa Ha BOAHbIE PECYPChbi — OHW OCHOBbLIBAIOTCA H2 NPOrHO3-
HbIX 3HAYEHUAX PeruoHanbHbiX KAMMaTUIECKMX XaPaKTepUCTUK.

BnepBbie KOAUYECTBEHHbIE OLEHKW BANAHWA aHTPONOreHHbLIX W3MeHeHun
KnumaTa Ha BoaHble pecypebt pek CCCP 6binu eoinonHersr 8 T 8 1978 1.
noa pykosoacTBoM byabiko /16/. Ucnonbaya 8 KauecTBe NaneoKnmmaTudec-
KOTr0 aHanora KnaMmaTuyeckue ycrioBUA ONTUMYMA MAMOLEHA, ANA KOTOPbIX
MMEITCA KapTol KNUMaTUYeCKUX XapaKTepuCcTUK, noctpoeHHble B. M. CuHu-
UMHbIM /68/, BbinK oueHeHbl BO3MOXHbLIE WU3MeHeHWs CToKa B Byaytuem
(8 nepsyto yetsepTs XX1B.). MonyyeHHbie pesyneTaThl CBUAETENLCTBYIOT O
Pe3KOM yBenuueHuM rofoBOro CTOKa B CeBepHbIX paoHax Esponeitickoit vac-
™ CCCP v 3anagHoin Cubupn (npumepHo B 2 pasa) npu NPaKTUHECKU Wens-
MEHHOCTW €0 B LEHTPaNbHbLIX U HOXHLIX panoHax cTpadbl. MepBble AaHHbIE O
BO3MOXKHbIX M3MeHeHnAX rogoeoro croka pex CCCP B XXI B., ocHOBaHHbIe
Ha HenocpeaCTBEHHOM WMCMOMbL30BaHUMM NOMyYeHHbIx B 60-e roabl Nnaneoknu-
MaTUUECKUX PEKOHCTRYKUWUA KITMMaTUYECKUX XapaKTepucTuK, UMeBLUNX Mec-
TO MUANMOHLI neT Ha3af, ABNANUCL CYry6o OpMEeHTUPOBOYHBLIMK, KOTORbIE

138



B NyYLLEM Cry4ae MOrfiy NULLb KAueCTBEHHO OTPaxkaTb Bonee unu MeHee pe-
anbHY0 KapTMHY BO3MOXKHbIX B MepcnexTUBe n3MeHeHWUH PeUHOro CToKa, PR

B nocneayowwe roabl, ucnonbsyn 6onee HapexHble U fleTanbHbie faHHbIE |
KAUMATONOroB 06 aHTPOMOreHHbLIX N3MEHEHUAX PEruoHanbHbIX KAMMaTuuec-
KWUX XapaKTepUCTUK, a TaKxXe marepman! ruapoMeTeoponoriecKknx Habnio-
AeHWA 33 MHoronetHuid nepuod, 8 TTU Guiny BhinonneHbl npubnvmxentsie
OUEHKYU 0XUAAEeMbIX B ByAyLIEM W3MEHEHWIA BOAHBIX PECYPCOB NO KPYNMHbIM
peuHbiM BacceiHamM W MPUPOAHO-IKOHOMUYECKUM PEruoHaM, B TOM uucre C
YUYETOM XO3RWCTBEHHOW AeATeNbHOCTM Ha Bogocbopax.

[axe AnA cambix NPUBAVIKEHHbIX OLEHOK BOAHLIX pecypcos Gyayuwiero
NPUMEHUTENLHO K OTAEMbHLIM REruoHaM U peuHsim BGacceitHam npexae scero
HeoBX0AMMO PelnTs CregyioLue 3aga4n:

1) oueHUTL M3MEHeHMe BOAHLIX PecypcoB pervoda (BacceitHa) , obycnos-
NeHHOoe M3MEHEHUEM KNUMaTUYeCKUX NapameTpos;

2) OueHUTL BO3MOXHbie BO3AGACTBMA YeNOBEKA HA BOAHbIE PecypPChl B YC-
NOBUAX U3MEHEHHOT O KiMMaTa.

Ons oueHKU M3MeHeHUM TOAOBOTO CTOKA peK Ha Bnukanilyio nepcnekTu-
8y (NP noBblwexnn rroBanbHOR TemnepaTyps! Bo3ayxa Ha 0,5 °C no omHo-
LLEHUIO K CPeAHE TemrepaType NOCnesHero CTONeTMA) pacueTbl BbINOAHEHb!
C UCNONb30BaHVWeM ABYX COBEPLIEHHO Pas3fNUUHbIX METOAUYECKUX NOAXOLOB:

1) nyTem OTbiCKaHMA 3aBUCUMOCTEN FOAOBOIC CTOKA PEK OT TemMnepaTyps!
BO3AyXa ¥ 0CAAKOB fl0 MaTepuanam HabniofeHwn 33 MHOroneTHWA Nepuoa
(B. . Nonak n WU, A. Cnepanckan) /3/;

2) nyTem MCROMb30BaHWA YPABHEHUA B3aMMOCBA3W 3NEMEHTOB BOJRHOTO
H6anaHca v MeTOAOB oNpefeneHUA UCNAaPeHNA C CY LUK,

CraTucTuueckas oueHKa CBA3M roAOBOro CTOKa ¢ KnumMmaruueckumu dax-
TOpaMu No3BONWUna cAenath PAL BLIBOAOB 06 M3MeHeHMAX rOfOBOrO CTOKa
pexk CCCP npu notenseHun cesepHoro nonytapva Ha 0,5 °C no CpaBHEHUIO ¢
COBPEMEHHbIM KIIMMaToM:

— roaoBon ctok pek LledTpaneHoro v Bonro-Batckoro paiioHos HecKonb:
KO ymeHbluaetcA (ymenbuwiedue ctoxa p. Bonrvu go 5 %) ;

—cToK pek O6u n EHucea B BepXOBbAX BO3PacTaeT COOTBETCTBEHHO H2
2-7u7-10%;

— cToK p. AMypa B cpeaHem TeueHuu Boapactaer {no 10 %) .

Bropot noaxop npumered K. A. BuHHukossim u H. A, Memewko /23/;
pacueTsl BbINONHEHb! C UCNONL30BAHWEM C HEKOTOPbIMK AONONHEHUAMWN KOM-
NIEKCHOrO MeToAa ONpeAencHUA ucrapeHua ¢ cylm. ABTOpamMu NONyueHbl
OUEHKN WU3MeHeHWd TOAQ0BOro CTOKa PEK U BRArocofepkaHuA [eATensHOro.
CIOA MO4BbI ANA NIETHEro Ce30Ha Npw rnobansHoM notenneHum Ha 0,5 °C, Ha
1,2 °C 1 Ha 2 °C. HauBonee HagexHbie AaHHbIE N0 FOAOBOMY CTOKY PeK, OT-
HoCALWMECA K noTenneHwio Ha 0,5 °C, npuseders! Ha puc. 31. OBa meToanuec-
KUX noaxona aanv B obuwem LOBONbHO Bnuskwne pe3ynbTaTbl, OTHOCALLMECH
K rnoGansHomy noTenneduto Ha 0,56 °C, XOTA N0 HEKOTOPLIM paiioHam (Ma-
npumep, BepxoBbe p. 06U} uMenTcA cyLecTBeHHbIe pasnuumA.

Ha kapte (puc. 31} A0BONLHO YETKO NPOCREXKUBAETCA 30Ha OCOBEHHO 3Ha-
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YMTENLHOTO yMeHbiesuAa ctoka {Ha 10—30 mm, unn 1020 %) — ueHTpans-
Hbie panoHbl Esponeiickon yactu CCCP — wn 30Ha noBbtweHHoro (Ha 20—
30 mm, un 7—10 %) ctoka — cesep Esponeiickoir vactn CCCP, 3anagHoit u
Cpeaneit Cnbupn. Y KasaHHbie 061acT o4eHb TECHO CBA3aHbI C 30HaM# YMeHb-
LWEHUA W yBenuuenur ocankoB (cm. puc. 29). Mamenedna cToKa KpynHen-
wux pex CCCP 3HaunTensHO MeHblue NPUBEAEHHBIX 3HAYeHWH, MOCKONbLKY
OHW NepeceKaloT 30Hbl, rAe OXUAAITCA PasNiuHbie NO BenuuuHe U Jaxe No
3HaKy U3MEHeHNA 0CafKoB.

PeaynbTaThl PacueToB BO3MOXKHBIX U3MEHEHUA Npu rnoGanbHOM noTenne
Hw Ha 1 °C {(npumepro Ha 2000 r.) BoAHLIX PECYPCOB OCHOBHBIX PEYHBIX
6acceiitoB CCCP (B km® v B npouenTax) , nonyueHtbie 8 I'TU noa pykosoac-
t8oM B. W. Bafkuna, npueepeHsl B8 Tabn. 24. QueH KK Nony4YeHbl ¢ UCNONb30-
BaHWeM METOAOB pacyeTa vcnapeHuA C Cywn (KomMneKcHoiit MeToa Byasbiko
/13/, a TaKxxe ypoBHEHWW NPeANONOXEHHbIX MOCNeAHWe rofbl BabKuHuim
/9/) . BoaMaXHbIE U3MEHEHUA CTOKA NOA BIIMAHUEM aH TPOMOMeHHbIX U3MEHE
HUA KNMMaTa ANA peuHbIX GacceiHOB ONpeaenanuch No PasHOCTU PaCYeTHbIX
3HaweHui CToKa Ha ypoBeHs 2000 r. v pacueTHbIX HOpM.

CnepyeT OTMETUTb, YTO MPUBEAEHHbIE 3HAYEHUA ABAAKTCA cyry6o opuen-
TUPOBOYHLIMYU, TIOCKONBKY NPEeXAe BCero BeckMa NpubnvmKeHHbl UCXOAHbLIE
DaHHbIe PAcCUUTaHHbIX WU3MEHEHMA TeMnepatypb! BO3AYXa U aTMOCHepHbIX
ocaaxos. OcobeHHo 60nbUMe NOrpPELUHOCTY BO3HUKAIOT NpU ONpPeReneHny ¢
KapT KNMMaTUYECKKWX XapaKTepnucTUK, OCPeAHEHHbIX ANA KOHKPETHbIX BOAO-

Tabnuya 24

OPUEHTWUPOBOYHbLIE OLEHKWU U3MEHEHUA BOAHbLIX PECYPCOB
HA YPOBEHb 2000 r.,

OBYCNOBNEHHLIE BANAHUEM BO3MOXHLIX AHTPOTOr EHHbIX
U3MEHEHUWA KNUMATA

N3menerne BOaHbIX pecypcos
finowaas soaoc6opa, A pecyp

Pexa

2
KM xm? fron % OT HOPMbI
Ypan 236 000 -1,0 —-10
CesepHan [iBuHa 357 000 20 2
Newopa 322 000 -1,6 —1
3anaarans [BuHa 87 900 —~25 —-12
Heman 98 200 ~20 —-10
Bonra 1380 000 -14,0 —6
Oka 245 000 -3,0 -8
Kama 507 000 —6,0 —5
Auxenp 504 000 -5,0 -9
Auectp 72 100 -0,2 -2
hxHbin Byr 63 700 0,1 4
Coipnapsa 219000 5,0 13
Amyaapsa 309 000 3,4 5
O6b 2 990 000 15,0 4
EHnucen 2 580 000 41 6
Amyp 1 855 000 22,0 6
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cbopoB. Pe3aynbTarbl OLEHOK U3MEHeHWd CToKa ANIA OTAENbHbIX PEUHbIX BO-
A0CBOPOB, BbINONHEHHbIE HE3aBUCMMO Pa3HLIMW aBTOPaMK NPU OJHUX U
TEX Xe UCXOAHbIX KNUMATUUECKUX A3HHBIX MOTYT Pasfiuuathca 6onee 4em B
2 pasa. O6 3TOM CBUAETENLCTBYIOT, Hanpumep, AaHHble, NpvBeAEHHbIE B
tabn. 9, ana 6accetha Kacnuitickoro mopa,

Hanubie Tabn. 24 cnepyeT paccmartpuBath Kak camoe neppoe npubnuxe-
HUe, NOKa3biBaloLLee HaMpaeNeHHOCTL NPoLEecca ¥ NOPALOK 3Ha4eHN N3MEHe-
HWA, KOTOPbIE MOFYT OXWUAATLCR Ha TeppuTopuu CCCP 8 Gnwkanwmve 15—
20 ner.

B cooTBeTCTBMM € NPEACTABNEHHbLIMI AaHHbLIMM, K KOHLY CTONETUA Che-
AYeT OXnaaTb 3aMETHOro ymeHblleHwA {ao —12 %) roposoro croka npa-
KTuueckn Bcex pek Esponeiickoit wactu CCCP npu HEKOTOPOM yBenuyeHun
{ao 13 %) cToka pek CpenHein Aszun, Cnbupn u LansHero BocToka.

BoamokHbie B nepcrneKkTuBe aHTPOMOreHHbIe U3MeHeHUA Knumarta, ecTecT-
BEHHO, He MOryT He CKas3aTbCA Ha MPOLECCax M KONMUYECTBEHHbIX OUEHKax
BAWAHUA XO3AWCTBEHHOW AEATeNnbHOCTM B BacceiHax Ha cToK pek. [puuem
BNWAHUE BHTROMOreHHbIX M3MeHEeHWA KaumaTa Ha npuBefeHHble BenunHbl
MOXEeT CKa3aTbCA B ABYX acnekTax: 1) MOryT uM3meHMTbCA Camy AONTOCpOoY-
Hble MNaHbl U MacwWwiTabbl Pa3BUTMA XO3ANCTBEHHOW AeATenLHOCTU B Haccen-
Hax, NPexAe BCero opoLlaeMoro semnegenva; 2} uameHeHus Knumatuvec-
KuX ycnoeuit Gyfer BAMATL Ha ucnapedue, onpeaensolee o6bemsl 6838038
PaTHbIX NOTEPb BOAbI HA XO3ANCTBEHHbIE HYMAbI.

Nepsoit hakTop Npw oueHkax Ha 2000 r. BpAA i LenecoobpasHo yunTbl-
BaTb, NOCKONbKY B CaMbie NOCReAHME TOAbI NPUHATLI AOBOALHO ONpPeaeneHHbIe
flepcneKTUBHLIE NNaHbl Pa3BUTUA OPOLLIEHWUA, KOTOLbLIE, BUANMO, HE NpuTep-
NAT 3H3YMTENbHBIX M3MeHeHUn [0 KoHua ctonetua. [na peweHns groporo
gonpoca B I 'Y 6b1nu BeiNONHEeHbi cneymnansHbie NCCNesoBaHA BAMAHWUA BO3-
MOXHbIX W3MEHEHWMA OCafiKOB M TemnepaTypbl BO3AYyXa B Pa3HbiX (M3NKO-
reorpachmueckux ycnoBuAx Ha AONONMHUTENbHbIE NOTEPY Ha UCNapeHune ¢ BOAO-
XpaHunuul, Ha opocuTeNbHbIe HOPMbL, Ha 6e3BO3BPAaTHbLIE MOTEPU BOALI NPU
CenbCKOXO3RUCTBEHHOM BOAOCHABKEHUU, B NPOMBILLAGHHOCTU U TennasHep
retuke. [TpUHUMan yCTaHOBAGHHBIE HA KOHEL CTONETUA W NOAYUYEHHbIE KuMa-
TONOTramMy 3HaueHWR U3MeEHeHUA TOAOBOW TemnepaTypPbl BO3AyXa v OCAfKOB,
ANA KaXDoro KpynHoro peuHoro sogocBopa CCCP 6binu paccuuTaHsbl M3me-
HEeHUA PeYHOro CTOKa Mof BNMAHUEM XO03ANCTBEHHOM AEATENbHOCTY C YYETOM
aHTPONOreHHbIX U3MEHEHUI KnumaTa.

CpaBHeHWe 3TMX 3HaYeHUi C COOTBETCTBYIOLMMM AGHHBIMY, MOTYYEHHbIMK
6e3 y4era U3MEHEHUN KAMMaTa, NOKas3ano, uTo OHW Pas3NUuaTCA ANA BCeX
paccMoTPeHHbIX Bogocbopos B npegenax 2—8 %, 1. e. O4eHbL HE3HAUUTENbHO,
YUNTLIBAA HEBBLICOKYID TOYHOCTb TaKOro POAa MPOFrHO3HbLIX OUEHOK  Ha
nepcrnekTuay.

Takum 06pazoMm, NPU OUEHKAEX BAUAHUA XO3RUCTBEHHOW [eRTenbHOCTY Ha
CTOK peK Ha fepcnexTuBy A0 KOHLA CTONETUA aHTPOMOMBHHbLIE N3MEHEHWA
KAUMaTa, Ha Haw B3rNAL, MOXKHO HE Y4NThIBaTh (370 U HE NPUHUMANOCL B pa-
CYeT NPU NONY4YeHUW AaHHbIX, NPUMBEAEHHBLIX Ha puc. O v B Tabn. 15, 16 ana
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Tepputopun CCCP v NpupoaHO-3KOHOMUYECKUX permoHoB mupa) . Mpu pacue
Tax Oyaywero nonoxeHua ypoeHA Kacnuickoro mopa Ha KoHet, CTONEeTUA n
Ha Bonee OTAaneHHylo nepcnekTey (cm. rnasy 4) ykaszauHbit athdexT yuu-
TbIBANCA, HO OH OYeHb HE3HaYMTENbHO CKAasancA Ha OKOHYaTenbHbLIX pe-
3yfAbTarax.

AHAaNU3WPYR faHHbie, NONYYEHHbIE NPY OLUEHKAaX BIMAHWA XO3RUCTBEHHOM
NeATENLHOCTM B 6acceMHax # aHTPONOr eHHLIX M3MEHEHWA Knumata Ha CTOK
pek CCCP B 6nukainwen nepecneKTUse, MOXHO CAENaTb BbIBOA, YTO Ha YPOBHE
KOHUA CTOMETUAR CAEAYET OXuaaTh 0COBeHHO HebnaronpuATHON CUTyauuu C
soaoobecneyermeM HapOAHOr 0 XO3ANWCTBA B8 HacceliHax pek YepHoro, Kacnun-
ckoro U A308CKOro mopei. BecbMa orpaHuueHHble BOAMbIE PECYPChb! 3TUX
PaltOHOB UMeINT TEHAEHUMIO K YMEHbLUEHWIO 1 3@ CYeT SHTPOMOr eHHbIX U3me-
HEHVN KnuMmarta, 1 3a cuyeT UHTeHCUdMKaUUKU XO3ANCTBEHHOW AEATENBHOCTU
8 BacceHax.

Ha 6onee otaanedHyto nepcnektusy (Ha 2020—2050 rr.) npu 6onee 3Ha-
unMTeNLHOM rnoBanbHOM NOTEMNEHUA B COOTBETCTBMM C NPUBEREHHBIM Bbilue
reorpatmueckum pacrpejelieHnem roaosbiXx CYMM 0CagKoB (yBenuueHun nx
NPaKTUYeCKUW Ha BCel TeppuTopun cTpaHs! Ha 100—300 mMm) cneayeT oxupaTs
CYLWECTBEHHOI 0 yBEeNMUYeHWA BOAHbIX PECYRCOB MHOMMX PeuHbix BacceiHoB,
ORHAKO f[aBaTh B HacToAllee BPemMA Kakue-nuBO KOMM4eCTBEHHbIE OLEHKU
NpPeacTaBAAETCA NMPexXAeBReMeHHbIM BBUAY UX ABHO HELOCTAaTOYHOW Haaex-
HOCTH.

Mepepacnpenenedve B Gonbwmx mMaclwtabax 0CafKOB W PEYHOFO CTO-
ka no Tepputopum CCCP HensBerkHo noeneuer 3a coboit nepecmoTp CyLuecT-
BYIOWMX NNAHOB Pa3BMTUA ¥ pasMeLLeHMA OCHOBHbLIX NoTpebuTened BoOAkI,
pas3paboTKM NPOEKTOB KPYMHLIX BOAOXO3AWCTBEHHLIX MEPONPUATUNA, B TOM
yucne ANA PerynupoBaHuA U ynNpaeneHUus PeXxMMOM BHYTPEHHUX BOAOEMOSB,
3@KOHOMEPHOCTU KonebaHWiA ypOBHE KOTOPLIX MOTYT MPUHUUMNWANLHO
U3MEHUTHCA.

B CCCP B nocneaHve roapl wmpoko AUCKYTURYeTCA npobnema uenecoob-
pasHocTu B Gyayuiem nepebpoCKM 4acTM CTOKA CEBEPHBIX M CUBUPCKUX peK
B BGaccett Kacnuitckoro Mmopa, B oskHble panoHsl CpeaHelt Asum n Kasaxcra-
Ha. Ecnu opueHTMPOBaTLCA NpK PacCMOTREHUKN ITOW NPoSnemMsl Ha NpPUBeAeH-
Hbie Bb!ille A3HHbIe 8HTPOMNOreHHbLIX U3MEHEHU KNMMATa U BOAHLIX PECYPCOB
K 2000 r., 70 oHu B ofiuem canaeTeNbCTRYIOT 06 yBENMUeHM aedmunTa Boa-
HbIX PECYPCOB B HOXHbIX PalioHax € HaUMBoNbLLIMMK 3HA ieBHUAMW BoAONOTRED-
NeHnA M O HEKOTOPOM yBenuueHumn ctoka pek Cesepa Esponeitickoin 4actu
CCCP u Cubupu, uto Kaszanocs 6bi NOATBER)KAAET HEOBX0OAMMOCTL BOAONOAS-
4K 4acTy CTOKa pex cesepa ta tor. OaHako, ecnu paccmaTpueats bonee oTaa-
nenryto nepcnexktuey 2020-2060 rr. {korga, KOHEYHO, MOCTPOEHHbIE K KOH-
Uy CTonetTuA BOAOXO3RUCTBEHHbIE COORYXKeHUA NepebpOoCOK CTOKa [OMKHbI
66111 Gb! PYHKUMOHUPOBATL B NONHOM 06beme) , TO, NO AaHHbLIM KNKUMaTONO-
rog, B 3TOT NEPUOA CNeAYyeT OXWAATL PE3KOro YBENWUUEHUA OCaAKOB B KXKHbIX
pavoHax v AOMONHWUTENbHbLIV CTOK CEBEPHbLIX PEK Ha lore MOXXeT 0Ka3aTbCh
U3NULLHUM,
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Mpn 3tom 3a cueT yBenuueHWA OCaAKOB, BbINAAAIOLWMX Ha AKBATOPUIO
Kacnuiickoro u ApanbCckoro mMopell KW yMeHbLUeHWA WCMapeHnA MOXHO
NPEANONOXUTL 3HAaYUMTENbHOE MOBbILLUEHWE UX YPOBHe! B OTAaneHHOW nepc-
nexKtuBee.

KoHeuHO, noka 3To ewie camble MPUBAMKEHHbBIE NMPUKULKKU, HO C HUMYU
HeNb3A He CYATAThCA, NNAHUPYA CTONb KpynHoMacwTaGHble MeponpUATUA,
PaccuMTaHHble Ha TaKyld OTAaneHHylo nepcnexkTusy. Ha Haw B3rnAp, B 6nn-
adwne roapt AOMKHLI ObITh NPeANPUHATLE HanbofbLUMe YCUNUA He Ha pas-
paboTKY NPOEKTHbIX WHXXEHEPHbIX PelieHUit TeX UMM WHbiX BOAOXO3ANCTBEH-
HbiX MePONPUATUN, a Ha yTouHedue fPOrHO30B KNWMmaTa Ha Gyayiiee, Ha
yCTaHOBfEHMe UX Bonbwei HAfEXHOCTU U AETaNbHOCTH, TAK KakK B NEpPBYIO
ouepeAb OT 3TOrO 3aBMCAT NPUHATHE pelleHnA Mo NpuHuMnam Boaoobecne-
YeHMA CTPaHbl B nepcnexkTuee, cyabba nepebpocoK cToKa, NyTU perynupo-
BaHMA ¥ YNPaBNeHWA BOAHO-CONEBOrO PEXXUMA BHYTREHHUX MOPEN.



3AKNWYEHKE

B npo6nemMe nayyeHUs BOAHBIX PECYPCOB, UX KoneBaHuii BO BpemeHu v no
TEePPUTOPAK, OLEHKN ANHAMUKK BOAROOGECTIEYEHHOCTN TEX UMK UHbIX NPYPOA-
HO-3KOHOMUYECKV X PEerMOHOB NepBOCTeneHHoe 3HaYeHne UMeeT yYeT BNIMAHUA
XO3AWCTBEHHOM AEATENHHOCTY Ha FMAPOROTUYECKMA uMKnA. 3710 HeoBxoanmo
ANA NNaHUPOBAaHWA Pa3BUTUA 3KOHOMMKU, 0COBEHHO pocTa opowaembix 3¢
Menb, OCBOEHMA HOBLIX PakioOHOB, PeweHnA npobnem BHyTPeHHUX BOROEMOB,
MepOoNpPUATHIA N0 OXPaHe OKPYXKaloLel cpeasl.

Brnnaune x03niCTBEHHON fleATeNsHOCTN (NpeXkae BCEro pOCT OPOLLAeMbIX
3eMenb, COOPYXXEHUE BOAOXPaHWUANULY, Pa3BUTUE NPOMBILLINEHHOro U KOMMY-
HanbLHOro BOAONOTPEBREHNA) YXKe K HAaCTOALLEMY BPeMeHU npuBeny B Haubo-
nee PasBUTLIX PeruoHax MMpa K Pe3KOMY YMeHbLEHWUI0 PeYHOr o CTOKa, CHK-
KEHUI0 YPOBHel 6ecCTouHbIX BOAOEMOB, 3arpA3HERUIo NpUpoaHbix BoA. Kax
rnoKasanu MCCNefoBaHWA, BAUAHWE aHTPOMOreHHbIX (hakTOPOB Ha peyHou
CTOK 33BMCUT He TOMLKO OT MacilTabos U TEMNOB Pa3sBUTUA XO3AWCTBEHHOW
REATENbHOCTN, HO W B 3HAYUTENbLHOW CTENeHW OT eCTECTBEHHbIX KonebaHwi .,
KAUMATUYECKKX XaPaKTepUCTUMK 33 MHOTOMNEeTHUA nepuos, 4To Heobxoanmmo
yunTbiBaTh NpPU MEPCNeKTUBHOM MNaHMPOBaHWM PasMeLLeHUA BOAOEMKMUX
NPOUIBOACTB Npu pa3paboTKe KPYMHbIX BOAOXO3ANCTBEHHbLIX MEPONPUATUN
K NPOEKTOB, HanpagNeHHbIX Ha pelleHne npobnem BoaooGecneyeHUA U coc-
TOAHWA BHYTPEHHUX BOAOEMOB, OXPaHbl O KPY>KaIOLWen cpeab!.

B >xapkue, cyxue nepuoabl BAKAHNE X03ANCTBEHHOW AeATeNIbHOCTH OCObeH-
HO HebnaronpUATHO CKa3bIBaeTCA Ha BOAHBLIX pecypcax u soaoobecnedeHHOC
™, KpaitHe 060CTPAA BOAOXO3ANCTBEHHYIO O6CTAHOBKY BO MHOTUX KPYMHBIX
pervoHax M peyHbix 6acceiHax, CTUMYNUPYA NPOEKTUPOBaHWe U paspaboTKy
BOAOXO3AWCTBEHHBIX MEPONPUATHIA, NPEAHa3HAaYeHHbLIX ANA KOOPAMHANbHO-
ro peweHuA npobnem BoaocbecneueHna B Gyayliem.

Npy HacTynnenun XONOAHBLIX, BNAXHLIX NMEPUOAOB BNMAHWE XO3AWCTBEH-
HOWM [IEATENIbHOCTM B 3HAYNTENLHO MeHbllesi MEepPe NPOABNAETCA B YMEHblUe
HUWA BOAHOCTM peK, BOAOXO3AUCTBEHHaA OOCTAaHOBKA PEe3KO YAYYLIAeTCA W
passuTMe BOAOXO3AUCTBEHHLIX MEPONPUATUIN HERPEAKO NPUOCTaHaBIMBAeTCA,
& paspaboTaHHble MPOEKTLI MOABEPTAIOTCA OXECTOUEHHOR KPUTWMKe, Npuuem
OCHOBHOE BHUMaHWE KOHUEGHTPUPYETCA HA UX HEraTUBHbLIX CTOROHAX,

Mo mepe pasBUTUA XO3RUCTBEHHOW AEATENLHOCTU 3aBUCMMOCTE BOAHBIX
pecypcoB 1 BoA006ECNeHeHHOCTN OT KNUMATUUECKUX XapaKTepPUCTUK CyLlecT-
BEHHO BO3pacTaeT. JTO MPOABNAETCA HA PeYHLIX BaccefiHax HXKHLIX PatoHOB
CCCP n B KPynHbIX NPUPOAHO-3KOHOMMUYECKUX PEruoHax mupa, 0cobeHHo
PAcnONOXKeHHbIX B 30HAX MNEPEMEHHOroc YBAAKHEHWA W 3acywnuBbiX. 3aech
KNUMaTHYecKvie YCNOBUA ONpPefenAtoT He TONbKO eCTECTBEHHbIM PEeYHOU CTOK,
HO U B 3HAYUTENLHOW Mepe CTerneHb ero yMeHblUEeHUA B pe3ynbraTe AeCTBKUA
Komnnekca aHTponoreHsbix cakropos. Bee ato ob6ycnoBnueaer TecHen Wwyo
83aMMOCBA3bL COBPEMEHHbLIX npobnem ofecneveHUA 4enoBed4ecTBa MPecHon
BOAON C NPOBNEeMamMKn eCTECTBEHHLIX K aHTROMOTeHHbLIX U3MEHEHUI KNnnumaTta.

C TOMKM 3peHUA OUEH KN BOAHLIX pecypcos ByayLLero v pewenna npobnem
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soAooGecneYeHNA Ha NePCreKTUBY NePBOOYEPEAHOE 3HAYEHIE UMEIOT aHTPO-
noreHHbIe M3MEHeHNA KIUMaTa 3a cueT BO3RENCTBUA 4enoBeKa Ha yBenuue-
HUEe KOHUEHTPaUUK YFNEKUCAOro rasa 8 aTMocdepe.

[porHosupyeMsle KaumaTtonoramMu Ha nepcnexkTuBy Gavkanwmx 40—
60 feT uaMeHeHWA KNUMaTa, COOTBETCTBYIOUME NOBLILIGHUIO 33 cYeT ysenu-
yenua CO, B atmocdiepe cpeaHelt rnobGansHON TemnepaTypsl BO3gyxa Ha 3—
4 °C, cTONbL 3HAYNTENbHbI NO CBOUM MacLiTabam, 0COBEHHO ANA YMepeHHbIX u
BbICOKUX LIMPOT CEBEPHOro NONYLLaPHUA, 4TO, ECTECTBEHHO, He MOryT He OKa-
3aTb pelalowero BAUAHKA Ha BeCbh KOMMAEKC MPUROAHBIX YCHOBUA 06LIMD-
HbIX PErMOHOB U LENbIX CTPaH, Ha BOAHbLIE PecYpPChl BYAYLWEro, Ha ycnoBeuA
NPOXXMBAHNA HaceneHusa, CTPYKTypy PasBuTe IKOHOMUKW 1 Npex/ae BCero
CenbCKOoro 1 BOAHOro X03AKCTBA.

Ana cneunanucTtoB B obnacTy ruaponorvu 4 BoAHbIX pecypcoB Byaylme
KNMMaTUYECKNE U3MEHEHNR MMEIOT CaMoe HenocpPeacTBeHHoe U NepsooYepea-
HOE 3HaueHue ANA UX ABATENbHOCTU. B criyvae 3HauMTeNbHbIX aHTPONOr @HHbIX
W3MEHEHUA KNWMaTa B Grivkaitiuve RECATUNETVA Nepepn YYeHbIMU-FNaponora-
MU Y)Ke B HacToALlee BREMA CTOAT CepbeaHbie HayuHbie Npobnemsl B NepByto
ouepenb NO OUEHKe BOAHLIX PECYPCOB PEMUOHOB W PeuHbIX BaccenHoR B Byay-
WeM, WX M3MeHEeHUA Noa BAUAHWEM XO03ANCTBEHHOW AeATeNLHOCTU, Boaoobe-
CNEYEHHOCTU HaceneHua, NMPOMbILINEHHOCTU M CenbCKOro XO3RiiCTBa B Mep-
cnexTuge; MO TePPUTOPMAaNLHOMY nepepacnpefeneHnio BOAHLIX PECYPCOB;
Mo pacyeTam W NPOrHO3aMm YROBEHHOTO PeXxuMma v BOAHO-conesoro BanaHca
KPYMHEeMWNX BHYTPEHHMX BoaoemMoB. He MeHbwve npobnemsl BO3HUKAWT
M B M3YYEHUU FUAPONOTNHECKUX MPOLECCOB B HOBLIX YCNOBUAX ¥ OCOBEHHO
B pa3paboTKe KOHUENUMM, 06LUMX NMPUHLMIOB M CTPaTer M UHXKEHePHbLIX Mug-
PONOrMYECKUX PACYETOR MU CTROUTENBHOM NPOEKTUPOBaH UK.
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