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Manaraiores  pesyabTaThl HCC/ME[OBAHHA  H3MEHEHHA
cToka p. CoiplapbH H ee rHAPOXHMHYECKOro pexuma B co-
BPEMEHHBIX YCJOBHAX H TNepCcrneKTHBe I0[ BJHAHHEM BOIO-
X03ANCTREHHOr0 CTPOHTENILCTBA B ee HacceHHe.

Monorpagua paccuMTaHa Ha Hay4YHLIX pabOTHHKOB, HH-
KEHEPOB-THAPOJIOrOB H JIPYFHX CNEUHaJHCTOB, paGoTaiw-
KX B 0ONACTH HCIMOJIb30BAHHA BOAHBLIX PeCypCOB.




BBENEHHE

VIHTEHCHBHO yBenMUMBAIOIEECH HCMOMB3OBAHME BOJHBEIX pe-
“YPCOB IUVI1 XO3AHCTBEHHBIX HYXKJ NMPHBOMHT K CYyLIECTBEHHbIM H3MEHe-
HHSIM CTOKa peK, BOIHOTO PEXKHMA TEPPUTOPHHU UX GacceHHOB M BOJO-
[IPHEMHHKOB.

OcoGeHHO Beqmko 3To BAMSIHHe B dPHAHBIX H TOJYapHAHBIX 06Ja-
CTAX, TLe €lBa-H OCTANHCh DEKH, CTOK KOTOPHIX He HCIIOJIb3YyeTCS B
Xo3aucTBe. B psije paiioHOB «iesiTeNbHOCTL uYeoBexa B 006/1acTH yII-
PaBJICHHA BONHBIMH peCypcaMH CYIIH MO CBOMM MacIITa6aM CTAHOBHT-
€5l COHSMEPHMOH C BO3/E€HCTBHEM HAa HHX NPHPOMHBIX ¢akTopos» [53].
Ewe 6osee Beqnko 6ymeT BAHSHHe AHTPOMOTreHHbIX ()aKTOPOB B mep-
CNIEKTHBE, KOIla MNPeIroJaraeTcsi OpPOCHTh HONOTHHTEABHO HNECATKH
MHJ/ITMOHOB TEKTAapOB H OCYLIECTBHTb TPAHAHO3HbIE PaGOTHI MO MEeXK-
GacceiiHOBOH nmepebpocke ctoka [59].

B 3THX yCJIOBHSIX pallHOHAJAbHOE H HaHGOJee 3¢ PeKTHBHOE HCIOJb-
30BaHHE BOLHBIX DECYpCOB B MePCNeKTHBe HEBO3MOXHO 6e3 JOCTOBep-
HBIX 3HaHHH 06 M3MEHEeHHSIX y)Ke NPOH3OLICAIIAX B BOLHOM pexxHMe H
CTOKE peK TOJ BJHSIHHEM aHTPonoreHHbXx ¢aktopos. Euie 6osee BaX«-
HO TNIPEABHAETb M3MEeHEHHs, KOTOpble NMPOH3OHAYT MOA BJIAHSHHEM ocy-
IIECTBJCHHS TMJAHUPYEMBIX MeponpuaTHH. «HaxoxkaeHHe onTHMajabHO-
FO COOTHOIIEHHSI MeXJy YCJOBHSIMH DACXOJIOBAHHS M MOMOJHEHHS BOJ
CYUH ABJS€TCs OHOH H3 BaKHEHIIHX Npo6JieM, OT PelleHHsl KOTOpOo#
B 3HAUHTEJIbHOH Mepe 3aBHCAT YCJOBHS CYIIeCTBOBAHHS 4eJIOBEYeCKOro
obliecTBa H JHMK MyaHeTh» [53].

Onmu u3 Teopetukos ruapoJsiornueckoil Hayku B. I'. Taymkos [34]
yXke B Hayajle TPHALATBIX TOJOB MHCAJ, YTO B NMEPCHEKTHBE «THAPOJIO-
THSl OT €CTeCTBEHHbIX BOJ MOJKHaA OyleT mepelTH K BOLAaM H3MeHeH-
HBIM, OTKJIOHEHHS KOTOPbIX OT OBITOBBIX YCJOBHH GYAYT mMpPOTrpeccCHBHO
HapacTaTb».

B Hawy TOABI MEpPONPHATHA MO HMHTEHCHPHKAUHH HCMOJb30BAHHS
CTOKa Ha BCeM 3eMHOM mape i y Hac B Coserckom Coloze pasBopauu-
BalOTCHA CTOJIb CTPEMHTEJIBHO H npobJjieMa ero H3MeHeHHS MOJ BJIHSHH-
€M @HTPOINOTeHHbIX ()aKTOPOB CTOJb BEeJHKa, YTO LUEHTpP THApPOJOruye-
CKHX MCCJIeJIOBAHUH BCe 60Jiee aKTHBHO CMeEllaeTcss H3 06JacTH bopmu-
POBaHHs CTOKA B 06J1aCTh ero MCro/ib3oBanusi. O6 5TOM KpacHOpeuHBo
FOBOPHT BCE yBEJNHYHBAIOIleeCs KOJNHYECTBO HCCJIeJOBAHHI MO TPoGJe-
Meé M3MEHEHHS CTOKa, €ro pexuMa W MHUHepaJM3aUuuH MNOA BJIHAHHEM
X03AHCTBEHHOH leATe/bHOCTH yesioBeKka [66, 136]. BriBogbl HX OTHOCH-

3

= _Baalge

h-.. e e



TeJbHO BO3/IENICTBHA AHTPONOTEHHBIX ()AKTOPOB HA CTOK
THBOPEYHBLI, UTO CBSI3aHO C OOJBLIONH C/I0KHOCTBIO PacCMaTpuBaemojy
npobJieMb H CKYAOCTbIO HCXOAHOH HH(MOPMALHH. Cyuectayer ﬂ;m
MHEHHe 0 HEH3MEHHOCTH CTOKA PEeK NPH MHTEHCHBHOM BO
HOM CTpOHTe/IbCTBE B HX OacceilHax [44, 45, 154].

M3 Bcero KoOMIJieKca MeponpHATHH, BJAUSIOUIMX Ha CT
Busix Cpeaneit A3HH, OCHOBHBIMH SIBJASIIOTCH OPOLIEHHE,
TEPPHTOPHH, PETYJHPOBaHHE CTOKAa BOMOXPAHHJHILAMH,
HO-KOMMYHaJIbHOe 0e3BO3BpaTHOE BOJOMOTPe6NeHHe Bo3pacTaer BO
BPeMeHH, HO OHO HEM3MEPHMO MaJio M0 CPABHEHHIO C HPPHTALHOHHEBIM.
[TosTomy, mpexje BCero, NnpeacTaB/sieT HHTEPEC HCCAeJOBAHHe BJIHS-
HHSI HPPHUTALlHOHHOI'O BOJAONOTPeO/JeHHsS HA CTOK peK. Buausuue 3o
MPOSIBJASICTCS B TPeX HANMpaBJIEHHSX:

a) M3MEHEeHHe CTOKA PeKHM M ero pexHMa BO BPEMEHH H MO0 [JIHHE:

0) H3MEeHeHHe KayeCTBa BOMIbI,

B) H3MEHEHHe CTPYKTYphl BOAHOTO 06aJaHCa OpOIIaeMOii TeppH-
TOPHH.

B pa6ore Ha npumepe 6acceiiHa p. CbipAapbyu AdaHa OLlEHKAa H3Me-
HEHHSl CTOKA peKH, ero pexkmma U MHHepa/JH3alHH B COBPEMEHHBLIX yC+
JIOBHSX H B MepPClHeKTHUBE. '

PE€K Yacto npo-

OK PeK B ycjo-
APEHHPOBaHKe

ABTop rayb6oko npusHatesedn P. M. Kyrtukosoii, 0. I1. Epmoaaesy,

noJie3Hble COBeTHl MPH HaMHCAHWH H PeaKTHPOBAaHHH PabOTEl.

[Tpombimaey-
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AHTPOINOTEHHBIE ®PAKTOPbBI CTOKA PEK

U METOO bl OUEHKH BJIMSIHUS HA HETO
XO35INCTREHHOHM HLEATEJIbHOCTH

L 1.1. AHTpOnoreHHbie dhakTopbl cTOKA

BiiMsiHHE YesioBeKa HA CTOK PEK H BOAHBIH PEXHM TEpPPHTO-
. PHH MHOroo0pa3Ho — opouleHHe, 06BOIHEHHe 34CYULIHBBIX H OcCylle-
§ HHC TIEPEYBJIaXKHEHHBIX 3€MeJb, OTHEMBI CTOKA M Mex6acceiHOBLIe Ie-
PeOPOCKH ero, arpoJiecomesHOpAaTHBHBIE MEPONPHATHSA, CO3JlaHHE TPY-
AOB H BONOXPaHHJIHIL, TNPOMBILIIEHHO-KOMMYHAaJbHOE BojonoTrpebJe-
HHe, ypOaHH3auMsa, rOPHOPYAHBIE PAGOTHI M OTHEME] [I0JI3eMHBLIX BOJ
Ha opouIleHre H OOBOJAHEHHE TeppPHTOPHH.

B kaxnom ckoab-uubynp GosblioM 6acceiime MOT'YT JAeHCTBOBATh
€C/IH He BCe, TO OOJIBILIHHCTBO H3 NPHBENEHHBIX ¢akTopos. [Ipu stom
B YCJIOBHAX KOHKpPeTHOro OaccefiHa OAHH (DAKTOPBI SBJSIOTCS I'JI1aBHBI-
MH, 4 1pyrie BTOPOCTeneHHbIMH. Tak, Ha peKkax, pacHOJIOXEHHHX B
CTENHOH H JIECOCTENMHON 30HAaX, OCHOBHBLIMH (haKTOpamMH, BJIHAIOIHMH
Ha CTOK, ABJAIOTCS arpoJieCoOMeJHOPATHBHbBIE MEPONPHATHA H CO3[AaHHe
MpyNnoB u Boaoxpanuaunul. B paiionax 3anansoir Cubupu, I[pu6anrtu-
KH H [ToJsecbst NOMHHUDYIOUWME aHTPONOreHHbIH ¢akTop — 31O OCyLIE-
HHe 60JIOT H 3a00JI0YEHHBIX 3€Melb H B HEKOTOPOH Mepe OpolleHHe
Ha OCYLUEHHBIX 3eMJAX (TaK HasplBaemoe JBOHHOE ' peryJHpPOBaHHe
BJarooOmeHa). B GaccefiHax MaubiX H CPeJHHX pPeK, TepPHTOPHAJIBLHO
TATOTEIOUIHX K KPYNHBIM NPOMBIIIJIEHHBIM IEHTPaM, OCHOBHBIMH 4H-
TPONOreHHBIMH (PAKTOPAMH ABJISIIOTCS PEryJHPOBAaHHE CTOKA, TPOMBILI-
JIEHHO-KOMMYHaJibHOe BOAONOTpe6JeHHe U ypOaHH3alus.

B apuaHbpix ¥ noayapuanbix 3oHax (Cpenusia Asus, HOx bt Kasax-
crad, CepepHbiiz KaBkas, IloBosxkbe H T. 1.) OCHOBHBIM aHTPOIIOreH-
HbIM (aKTOpoM siBasercs opowenne. OHAKO M B 3THX palioHAX HMe-
€T MeCTO OCyUIeHHe NepeyBJlaXKHeHHbIX 3eMeJb, PeryJHPOBAHHE CTOKA
BO BpeMEHH H IO TEPPHTOPHH, NPOMBIIJIEHHO-KOMMYHAJbHOE BOJOINO-
Tpebsienne. MIx poab, Kak npasuJo, BTOPOCTENEHHA, XOTS OTHeJibHble
H3 HHX B ONpeJleJIeHHbIe NMePHO/Abl BpeMeHH MMeIOT rJaBHOe 3HAYeHHe.

HacTte aHTPONOreHHbIX (aKTOPOB BJHSET HA CTOK PeK uepe3 BOAHBIN
peXHM TEpPPHTOPHH (OpOILEHHE, OCYIIEHHE, arpoJieCoMeJIHOpaTHBHBIE
MEPOIPHATHS M T. 1), @ 4aCTh — HENOCPeJCTBEHHO B pycJie (peryJin-
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'BOZOCOOPOB (pacmamka CKJAOHOB, HX TeppacHpoBatine,

B'S0He GOpMHPOBaNHS CTOKa p. ChIpIAphH YiKe bYHKUHORHPY

poBaHie BOAOXPAHHIHILAMH, BOAOTOABLEMHbBIE MAOTHH MEXK6acce
Bbie nepe6pPOCKH CTOKa M T. 11.). .
Ha paBHHHHOH TeppHTOPHH, rIe 06/14acTH bopmupoBany
ero HCIOJIL3OBAHMA HACTHYHO COBMAAAIOT, XO3AHCTHEHis
HOCTE BBISHIBAET HApYLUEHHE eCTECTBEHHBIX YCJAOBHUI $o
croka. Ilox BausHHeMm OpOIUeHHA (ocylIeHns), arpoaecomenngpzq
HbIX H PYTHX MEpONpPHATHI MEHACTCA BOAHBLIN peKum TePPHTOp iy I];la.
PaKTep ee ruaporpadHyeckoil certu, yrto CKAa3bIBaeTCH Ha croge péﬁ R
HX pexHuMe. i

B apHAHBIX M MOJyapHAHBIX 30HAX OBAACTH bopMHpOBaHKy 4 He-
MOJB30OBAHHA CTOKA Pe3KO pasrpaHuueHsl. [lost

2 OMYy I{E.]J-'EIHTE]] H CTe-
TCHb BO3J€HCTBHA AEATEJNBbHOCTH YeJOBeKAa Ha CTOK B 3THX 0bJ1acray
Pas3JHYHHI.

B ob6aactu popmupoBaHHs cTOKa cienyer pasaHyYaTh:

l. Mecthble QakTophl, cBS3aHHbBIE AHGO C H3MEHeHHEM MOBepXHoCTH

BBINAC CKOTa,

JIECOTIOCAAKH H T. 1.), JHGO C PEry/IHpOBAHHEM CTOK4 B BOAOXPAHH/IY-

wax (Toxkroryasckoe, YapBakckoe, Hypexkckoe) ;
2. T'no6anpuble BO3/IEHCTBHA, BbI3bIBAIOILIHE H3MeHeHHe Baarome-
peHoca. ; |
H3BecTHo, uTo Gecnopsimounbiii BeMac ckota u pacnamka CKJIOHOB
TNIPHBOASAT K YHHUYTOXKEHHIO pAaCTHTEJBHOrO NOKPOBA, HapyIlUeHHI)
'CTPYKTYDbI TIOYB, HX 3DO3HH, YBeIHUYHBAIOT HEPAaBHOMEPHOCTb CTOKa,
YXYAIIAIOT €ro XMMHYECKHI COCTaB M CNOCOGCTBYIOT (hopmHpoBaHH0
cened. Hanpotus, TeppacHpoBaHHe CKIOHOB H JI€CONOCATKH co34amT’
OJ1aronpUsiTHble YCJOBHSA /5 COXPaHEHHA CTPYKTYpbl NOYB, AeJaioT
BHYTPHTOZ10BO€ pacrpe/ieseHne CTOKa GoJiee paBHOMEPHBIM. ?
K coxajeHHI0, KONHYECTBEHHBIE OLIEHKH BJIHSHUS 3THX XO3AHCTBEH-
HblX MEPONpHATHH Ha CTOK PeK HaM He H3BeCTHBl. MOXKHO, ai-fu-j-:
NPEANOoJIOXKHTb, YTO MOCKOJbKY BCe 3TH MEPONPHATHA TnpoBoadTcs B
CaMOH HH3KOTOpHOH 4YacTH BOAOCGOPOB, BKJAad KOTOPOH B :
BdHHE CTOKa HHUYTOXKHO MaJl, BJUSIHHE 3THX MECTHBIX aHTpOIMOoreH
$aKTopoB Ha BOAHbIE pecypchl He JOJKHO ObITh CYLIECTBEHHBIM.
M3 mecTHbIX aHTponoremusix (akTopoB HaGoOJblIee BAHSAE 1e Ba
CTOK B 06/1aCTH ero (OPMHPOBAHHS OKA3BIBAIOT BOJOXPAHHJIHILE, 6e
KOTOPLIX NPAKTHYECKH HEOCYIeCTBHMAa COBPeMEeHHas WPPHTall

& -,rl -
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noxa (npu cpaborke peryaupyioumero ob6bema). 3arparbl CTOKa Ha
HCNAapeHne ¢ MOBEePXHOCTH TOPHBIX BOJOXPaHHM/IMIL B 3HAYHUTEJbHOH
CTEeMEeHH KOMMeHcHpyloTes atMocdepubiMu ocankamu [86]. Kpome TO-
re. HCIapsionias TNOBEPXHOCTb TaKHX BOJOXPaHHAMLL, KakK NpaBHJO,
HEBEJHKA TIO CpPaBHEHHIO ¢ 00BEMOM M 3aTpaThl CTOKA HAa HCHApPEeHHE
HECOM3MEPHMO MaJsibl 1Mo CpaBHEHHIO ¢ npHTOKOoM. Tak, corjacHo npo-
padborkam CAPHMI'MW, ucnapenne ¢ nosepxnHoctd YapBaKcKoOro BO-
AOXPAHHJIHINA COCTABJSACT J0JH NPOLEHTA OT MOBEPXHOCTHOrO NpHUTOKA
[86]. Takum 0OpasoM, MeCTHBIe aHTpPOIOreHHble (hakToOpbl He OKa3blBa-
i{‘;trT”L‘;iﬂ.-’]l:Hf}-lHlﬁ}’ﬂh 3aMEeTHOTO BJIHAHUA Ha YCJ0BHS (DOPMHPOBAHHA
CTOKaA.

1.’IDE'§HJthle daxkTopel, onpenensiollie HapylleHHe ecTeCTBeHHBIX
YCJOBUH (DOPMHUPOBAHUN CTOKA, CBSI3aHLI ¢ H3MeHeHHeM BJaromnepeHoca.
B nauane 30-x ronoB JI. A. MonuanoB [83] BricKa3as mpeanojozKeHHe,
4TO B pe3yJbTaTe PA3BHUTHS OPOUIECHHS B NPEAropHbIX paiionax Cpea-
Heil A3MHM M yBeJIMUEHHsI MCIIapeHHS C OpolllaeMblX 3eMejlb Mo CpaBHe-
HHIO C HEOPOLIdaeMBIMH MOXKET BO3PACTH KOJHYECTBO OCAjJlKOB B ropax.
B pesyabTrate cTok H3 06aacTH GOpMHPOBAHHSA NOJIKEH YBEJHYHTHCA.
JI. B. Ilyuun-bBapkoBckuit [44]| BbicKa3asa npeamnojioxeHHe, 4To 3TO
MOKeT ObITh OJIHOH H3 MPHYHH HEM3MEHHOCTH CTOKa NMPH OPOLUEHHH.
Onuaxo pacuersi, BhinosHenHsie A. Il. Faabuosbiv [27], A. C. I'pu-
ropresoit 1 O. A. Ipoanosbim [41], O. A. Iposnosum [42], T. IL. Ka-
muanapiv [53], K. B. Kyemunosoit [60], A. M. AnmaTtbeBbiM [7], no-
Ka3aJH, YTO pacllMpeHHe OPOIaeMbIX IJIOIlajeld B COBPEMEHHBIX YC/IO-
BHSIX He TMPHBOJKT K OLIYTHMOMY YBeJHUYEHHIO OCalKOB HH Ha opollae:
MOI TeDPHTOPHH, HH B 06/1aCTH GPOPMHPOBAHHS CTOKA.

Ha teppurtopuu Cpenneit Asuy, npejacrasJsiomnieil cobod GeccTou-
Hyl0 06JacTb, BCe aTMOC(epHble OCaKH pacxoayloTCs Ha HCrMapeHHe
nu6o C opolIaeMblX TNJONLajeH, JHO0 H3 KOHEUHBIX BO/IONPHEMHHKOB
(Apan, Apnacad, Capbikampiir). IlosTomy pacuiHpeHHe OpOLIaeMbIX
nJomaneil Ha 6a3e MeCTHOro CTOKa He NOJDKHO MPHBECTH K yBEJIHHC:
nuio BaarooGopora [41]. Jlnmpe pacmiupeHHe OpOIIdEMBIX naouaaeH
13 cuyeT MCMOJbH30BAHMS CTOKA PeK, BMaJalollUX B OKeaH, MOMKET IpH-
BECTH K HEKOTOPOMY ero yBeJHUeHHIO.

CaenoBaresibHo, B boJee OoTHAaJeHHOHN MepcrneKTHBe, Korjaa opoiiae-
vas miowmans B Cpeaneit A3HH pe3Ko YBEJIHUHTCA 33 CHET CTOKA cHOup-
CKHX PeK W HcrapesiHe yBeJHUHTCs C 77 xm® (1970 r.) [59] no 200 xm?,
MOJKHO OXKHIATh HEKOTOPOro yBe/JHYeHHs OCalKOB (na 50—100 MM) B
ropax CpeaHeit A3y [42].

B 6aMxKanuiel >Ke NnepcrnexkTHBE TIPH HCMOJIb30BAHHH MECTHBIX BOJ-
HbIX pecypcoB yc/aoBHS GOPMHPOBAHHS CTOKA OCTaHyTCs, BHAMMO, 6es
CcyuiecTBEeHHBIX H3MEHEHHH.

M3 Bcero KOMIJIEKCa MEPONPUATHH, BAWSAIOLHX HAa CTOK PEK B 00-
J1aCTH €ro HCrnoJib30BaHHA B apHIHOH 30He, OCHOBHBIMH SIBIAIOTCS OPO-
yleHHe, APeHHPOBaHHe M peryjupoBaHHe CTOKA BOJOXPaHHJIHILAMH.

[IpoMBbiLI/IEHHO-KOMMYHaIbHOE BojonoTpebiende BO3pacTaer BO
BpeMeHH, HO HEH3MEPHMO MaJio 1o CpaBHEHHIO € HppPHrallHOHHBIM, Ha
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B cpsA3H C 3THM HanOOJbLIHH IEH'H‘Iw_f JlI,}Umj.l.ijIM,HIUJII HHTP‘HIUI‘EH_
Hple (paKTOpbl CTOKA, CBA3AHHLIE C l.],lu.}{]jf.'”}?t “ “-imuuﬂmuaﬂﬂem Tep.
PHTOPHH. [::H.”m-.-ng_ OpOLIEHHS J.!-L “L,““H.“L }Iunl;.;ffjnuam yHEﬂHqEHHEM
opollaeMblX MJollaneH H IIiJl‘-!:!JHt.lleilM ”:?,-H{.f'“m. JECIIEYEHHOCTY, Y To
i apyroe BeleT K yBEJHUECHHIO HIBATHS CTOKA H3 pekn. Yge '
cTOKa HCrnapsaeTrcs € OPOLUACMbIX T0JIEH, BHYTPHCHCTEMHBIX EPesorgy
H PYTHX HEOPOLIAEMbIX 3eMeJb, NPHJIEraloulnX K OpPOIIaeMbiM. Yacry,
BO3BPALIACTC B HCTOUHHK OPOLUEHHS WM JApyrue BOLONPHEMHUKY no
KOJIIEKTOPHO-IPEHAXKHOH CeTH HJIH eCTeCTBEHHBIM MyTeM. ITH 187
NPOTHBOMOJIOKHO HampasJeHHble mpoluecca (opolueHHe g OCY1IeHe)
MOTYT JI€eHCTBOBATh Ha HCCJIEYEMOH  TEPPHTOPHH OAHOBpeMeHHg,
OCJIOXKHSAS H 0€3 TOro 4Ype3BbIYaHHO CJI0MKHBIH Mnpouecc TpaHchopmaiyy
CTOKa Ha OopollaeMblX 3eMJIsIX,

HMHTeHCHBHOCTD TpaHCchOpMauuH PEHHOrO CTOKA CYLIECTBEHHO 33-
BHCHT OT IIPHPOAHBIX OCOOEHHOCTEH MeNHOPHPYeMbIX TEDPHTOPHH, oT
CTaIHH W TEMIIOB HX OCBOEHHS. B Kax oM KoHKpeTHOM CTBOPE H B huk-
CHPOBAHHbIH MOMEHT BPeMEHH OHa OmnpeaensieTcs COOTHOIUEHHEM H3B-

ATHA CTOKA Ha OpolIaeMblH MACCHB H BO3BpATa C HEro B HCTOYHHK Opo-
UWICHHHA.

Thb 3T0pg

1.2. MeToabl OUEHKH BAHSHUS AHTPOMOTEeHHbIX (haKTOpOB
Ha CTOK pek

Bce mMeronmnl, uenosnbsyembie s OLEHKH BJHAHHA XO37HCT-
BEHHOH JeATeNbHOCTH HAa CTOK PeK; MOMKHO YCJIOBHO O6beTHHHTE B 1Be
rpynnet [25, 26, 137, 144, 150]: 1) MeTombl, OCHOBAHHEE Ha aHaJsiuze
"CTOKOBBIX DSNOB B CTBOPE PeKH, 3aMBIKAIOLIEM TePPHTOPHIO, HA KOTO-
POH OCYIIECTBJSIETCS XO35HCTBEHHAS AeATeJbHOCTh;, 2) Boaobananco-
‘BBI€ METONbI, OCHOBaHHble HAa yYeTe H3MEHEHHH 3JEeMEHTOB BOJIHOTO
6ananca TePPUTOPHH NOA BAMSHHEM AHTPONOreHHbIX (haKkTopOB.
Kaxnoe U3 3TMX HanpaBJeHH# UMeeT CBOM NPeUMYyILeCTBa H HeHo-
CTaTKH, |
MeTosbl mepBOro no3moJISIOT OUEHHTh H3MEHEHHe CTOKa TMOJ BJHA-
HHEM BCEro KOMINJIEKCA aHTPONOreHHbIX GAKTOPOB (MM OAHOTO H3 HHX,
€C/IH OH JOMHHHDYET) NO MMEIOLIUMCH THAPOMETPHYCCKHUM MartepHagam
6e3 MOCTAHOBKH CHEUMABHBIX (TPYLOEMKHX U JOPOTHX)' HaBGAONeHHHA.
B naubGosiee npocroii HHTEPNpeTaunH 3TOT MeTOJ NpPHUMEHeH B pa- §
6otax [44, 45, 61], B KOTOPLIX COMOCTABATETCH CTOK p. Coipnapeu B
ctBope bekaban B cpeanem 3a nepHopwl, OTAHYAIOLIHECS 110 BeJIHUHHE
H3BATHA cTOKA. McnonbsoBanne ctonb orpanunyennoil HHpOpMaUHH,
KaK BeJHUYHHbI CTOKA B 3aMBIKAIOLEM CTBOpe, Ge3 yuera eCTeCTBEHHBIX
KosieGaHHil ero B 30He (HOPMHPOBAHMS, NPHBEJIO, HApALy ¢ APYT
NPHYMHAMH, K HENPaBHILHOMY BBIBOAY O HEH3MEHHOCTH CTOKG
opowrenuy [44, 45]. K HeBepHBIM BBIBOZAM, KAk CIpaBe/IMBO OTM:
H. A. lluknomanos [136, 137], moxer npusectu u HCMOJE
HOPMHUDPOBAHHBIX Pa3HOCTHBIX HHTErPaJIbHbIX KPHBBIX [ 154 e
A5t paBHHHHBIX BOA0C60POB, PAcCIONIOKEHHbIX B 30He M3l
H JIOCTaTOYHOrO YBJIAXKHEHHS, XOpOLUHe pe3yibTaThl
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CONOCTARJICHHA CTOKa B 3aMBIKaloUeM CTBOpPE, OCPeAHEeHHOro 3a nepﬂﬁ
Odbl C PA3HOH CTENeHbld €ro HCNnoJb3oBAHHUN. C METCOPOJIOTHYECKHMH i
{bule'[ét]?amn (4alle Bcero aTMochepHbIMH OCagKaMu) 3a Te e [epHo-
Jbl. Jm;r METOL HENPHUro/leH, 0AHAKO, AJsi rOpHBIX BOAOCOOPOB, CBE-
_,"1:,‘HI1HE ﬂD}L‘.IL'EL'liiE]."{ B KROTOPLIX BeCbma {'}FIJEIE'HII-IL'HI_;.L

| [lnsi Gaccefinos pek c PE3KO pasrpaHuyeHHBIMH 06aacTaAMH (HOPMH-
POBAHHA H HCNoOAb3oBaHuA cToka GoJjee esiecoobpasublM - ABJAAETCS
CONOCTABJEHHE eCTeCTBEHHOro NPHTOKAa M3 06J4CTH dhopMHpOBAHHA
Yu co CTOKOM B CTBOpe, 3aMblKalolleM 30HY €ro HCHOJdb30BaHHA ¥
[40, I&:.,u 158, 140, 142]. Conocrasienne oTToka 3a npefedsl MegHO-
PHPYEMOH TEPPHTOPHH B roasl paBHOH BoAHOCTH (MO MPHTOKY H3 06- &
MTaCTH (POPMHPOBAHHS), HO HA PA3HBIX YPOBHAX BOLOXO3AHCTBEHHOPO
CTPOHTEJIbCTBA, NO3BOJNAET CYAHTH 00 H3MEHEHHHM CTOKA MO BJAHSHHEM
KOMIIEKCA aHTpPOMOreHHLIX GAaKTOPOB B CpeAHEM 34 AOCTATOYHO AJH-
TeJibHOe BpeMs, HeOOXOAHMOe [Jisi CTaTHCTHUECKOro 0OOCHOBAHHA 3a-
BHCHMOCTeH ¥ =J(¥,). Tem cambiM nompasymeBaercs CTalHOHAp-
HOCTh Npouecca TpaHC(OPMAUHH CTOKA B Npeiesax Kazm1oro H3 pac-
HETHBIX MEPHONOB. B HeKOTOPOH Mepe 3TOro MOmKHO H36eKaTh, OUEHH-
Basg CyMMapHbiil 3QdeKT aHTpONnoreHHbiXx HaKTOPOB CTOKA MO PA3HOCTH
MeKIy HaOJIOAEHHBIM H BOCCTAHOBJEHHBIM CTOKOM 3a KaiKAbIH HccJe-
AyeMblH roa (moJsosoabe, MexkeHb) [135, 140—143].

st BOCCTAHOBJIEHHSI HCMOJb3YETCS yPABHEHHE DerpeccHH, CBS3bI-
BAlollee CTOK B HCCJEAYEMOM CTBOpPE C OCHOBHBIMH NPHPOAHBIMH (ak-
TOpaMH (NpHTOK M3 obJjacTH (GopMHpPOBaHHA, METEOpPOJOrHYEeCKHe
3JIEMEHTbl B 30HE HCINOJAb30BaHHA CTOKA) 3a NEepPHOMA, KOrjga XO38HCT-
BeHHAd NeATEJbHOCTh Ha 3aMblKaeMOHW TEppHTOPHH JHOO OTCYTCTBO-
Basa, 1u60 6bl1a MHHUMaJbHOH [135, 140, 141]. [das pex, cTOK KOTO-
PBIX HCMOJb3yeTCs Ha OpolleHHe elle ¢ APeBHHX BpPeMeH, TAKOH MepH-
01 MOKeT ObITh MPHHAT JHIUbL YCJIOBHO.

MU B Takoii, ycoBeplUeHCTBOBAHHOH HHTepNpeTalHH MeToa Jaer
KOJIHYECTBEHHYIO OIleHKY JIHLb CYMMapHOro BO3JAeHCTBHS aHTPOTOreH-
HbIX (hakTOpoB Ha cTOK. He BCKpbiBa# reHeTHYECKOH CYLLIHOCTH MNpo-
LleccoB TpaHc(poOpMalMH CTOKa NPH OPOLIEHHH H APEHHPOBAHHH, OH HE
NMOQ3BOJSET NPOrHO3HPOBATH H3MEHEHHH CTOKA Ha NEePCHeKTHBY. =

CTOK peku B 30He ero norpeGJeHHs onpeaesercs KOMILIEKCOM
NPUPOAHBIX H AHTPOMOreHHbIX (AKTOPOB, HAXOAALUMXCS B MOCTOAHHOR
3BOJIIOLMM. B mpoiiecce BOAOXO3AHCTBEHHOr0 CTPOHTEJLCTBA MEHSAETCS
COOTHOLIEHHEe OPOLIAeMbIX H JAPEHHPYEMbIX nJjoulajaek, creneHb ‘HX BO-
noo6ecneyeHHOCTH H APeHHPOBAHHOCTH, KOIQ@QHUHEHTb MOJE3HOro
pefictBusl Mppuraunouubix cuerem (KILA) u 3emenbHoro uenojbsoBa-
uust (K3H), npuembl arpoTeXHHKH H T. A. e ke R

YueT 3TOro MHOroo6pasHf NOCTOSHHO H3MEHAOWHXCH (HAKTOPOB B
NPHHLKAIE BO3MOMEH METOA0M MHOXeCTBeHHOH perpecchu. [loayuen
HBElE YPﬂB}IEH Ul MHOMXECTBEHHOH perpecciu MOXKHO ﬁhﬂl&;r
30BaTh KaK /5l OUEHKH H3MEHeHHH CTOKa yxke TNpOH
BJHSHHEM XO3fHCTBEHHOH JesiTeJIbHOCTH, TaK H AJIA I

skTHBY. K COMaNeHHio, HallH OTHOCHTEJIbHO CHCTE
AeHHsi 06 aHTPONOreHHpIX GaKToOpax CTOKa OrpaHuuk
06 o6beMax CTOKa H pasMepax OpoulaeMblX M0LLa;




CycreMaTHUECKHE CBENeHHS 34 -HJ]IIT?{JII}]””J!“ ”%P””ﬂ O Apyrux H',I
paMmeTpax BOJNOXO3SHCTBEHHDBIX L‘IrIC"[E*h:I [“ %—I ?H K3H, CTeneny ﬂPEHn;
poBAHHOCTH H T. A.), KaK NpaBuilo,{OTCYTCIBIIONAS 1

Menoab3opaHnue e HHTETrpaJbHOrO “EIIITPDHE}IEHHHFE] 1na
xapaKTepH3yIOLIero BeCb KOMIIEKC XO3AHCTBEHHOTO BJIHSHHS, Cﬂﬂﬂa:
Ho, KaK ClpaBeJJIHBO OTMeueHO B pabore [142], ¢ psgom TPY IHOCTeH

OcHoBHAas M3 HHX 3aKJIOYaeTCd B HEOJAHO3HAYHOCTH HpﬂchEa:
rpaHCQOpMAlUHH CTOKA MOA BJHFHHEM aHTPOMOTEHHbIX bakTopop 4
psile HPPHTALLMOHHBIX paioHoB [8, 9, 44, 45, 61, 98—100, 129, 139, 149
143, 149, 150]. ‘

OAaHOBPEMEHHO C OPOLUEHHEM B 3THX pafoHax OCYLIeCTBAAMOC
ApeHHpOBalHe MepeyB/aKHEHHbIX 3eMenb. B pesyabrare sarpars cro.
Ka, CBA3AHHbIE C yBEJNHUEHHEM HCMNAPEHHS C OPOUIAEMBIX MOJeH, B e
KOTOpBI€ TNEPHO/bI MOJHOCTBIO KOMNEHCHPOBAJIHCH CTOKOM BO3BPATHbIX
BOA € MEJHOPDHPYEMBIX MAaCCHBOB H CTOK B 3aMbIKAaIOIIeM CTBOpe He
yMmeHbinajcsa. IlpumepamMmu Takux tepputopuit cayikar Deprauckuil y
Uupunk-Axanrapan-Kenecckuii HPPHralHOHHbIE paloHBl B Gaccefine
p. CblpapbH, rae A0JTHe oAbl paclIHPeHHe OPOLIaeMBbIX nJouanei He
COMPOBOKAAJIOCh YOBIIBIO CTOKA B 3aMblKaiouieM crtsope [98—100,
102, 103]. i

AHalorHuHas KapTHHa HabJ0gaach B GaccelHax pek Kypsol &
Kybanu [135, 139, 142, 143]. !

B 5THX yC/lIOBHAX TPYAHO OXKHAATh XOpOMIell KOppeaslHOHHOM
BHCHMOCTH H3MEHEHHS CTOKA OT OJHOrO H3 MOKa3aTeseHl XO3sWHCTBEH-
HOH JIefiTe/ILHOCTH, HallpuMep, paaMepa opolnaeMoll MIOLIAMIH.

[Ipu oaHO3HAYHOM BNHAHHUH XO3SAHCTBEHHOH AESTENbHOCTH HAa CTOK
PeK NpHMeHeHHEe OMAHOro K3 OCHOBHBIX MOKa3aTeJeH aHTPODOreHHOro
BO3/ICHCTBHSI MOKET 1aTh MOJOKHTeNbHble pesyabrathl [142]. Pacus-
peHHe OpoLIaeMBIX MIOWa/el (pa3mMep KOTOPbIX MOMKeT GbITh MPHHAT
B BHJIE apryMeHTa) 3a CYeT OCBOEHHS 3aCVUIIHBBIX 3eMesb He
npusener K yObiau croka. OqHako ¥ B 3TOM ciyyae yGbJb
peke (HJH COOTHOLIEHHE H3BATHSA CTOKA H €ro BOo3spara) 3aE
TOJIbKO OT pasmepa OpoulaeMoH nuollajH, HoO H APYrHX Xapakre
BOAOXO3AHCTBEHHOrO CTPOHTEJIbCTBA — YACJBHOH BoooGecne
ctH (6pyTTO M HETTO), ypoBHsA arporexuukd, K3W u 1. A. Stu no
Te/IH YPOBHA BEAEHHA BOJAHOrO XO3sHCTBA He SIBJSIOTCH KOHCT:
Aaxe B MpejelaX CPABHHTEJNbHO KOPOTKHX MePHOAOB; OHH MOCT
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paKkTopax cToka. Hano nosarare, 4to B mepcrnekTHBe, MO0 Mepe H&Hﬂﬂ*ﬁ
JeHHA IUHPOKOH HHOpPMAUHH O MEpPONpPHATHAX, OCYUIECTBJAAEMbIX B
OpOLIAeMOH 30HE (MPOTHAKEHHOCTh OPOCHTEJbHOH W JApeHaKHOH CETH,
KITl uppuraumonusix cucrem 1 K3H, yAeJbHas BojgooGecned4eHHOCTb
H T. A.), METOA MHOXECTBEHHOH PerpeccHH MO3BOJHT He TOJbKO OUe-
HHTb BJHSAHHE KOMILIEKCA aHTPONOreHHbIX (GakKToOpoB HA CTOK peK, HO

H BbIACJHTb BKJaJ OCHOBHBIX H3 HHX.

B COBpeMEHHBIX YCJIOBHSIX OTCYTCTBHS Takoil uHdopMmaunH Gosee
CTPOrHMH ABJASRIOTCS MeTOAb, 00ObeJAHHSieMble BTOPLIM HamNpasJeHH-
eM — <«GanaHcoBniM» [8, 9, 97—101, 129, 130, 152], nossoasIOLIHM
BCKPBITb T€HETHYECKYI0 CYUIHOCTb MPOLEeCccOoB, MPOMCXOAALIHX Ha Tep-
PHTOPHH NOJA BJHSHHEM KOMIJIEKCA BOAOXO3SIHCTBEHHBIX MepPONPHATHH.

Boausiit 6anaHc TeppHTOPHH ABJSETCH KOJHYECTBEHHBIM BhIparKe-
HHEM €€ BOJHOro pexXHMa, KOTOPHIH onpeaeaser COOTHOWeHHe 0e3BO3-
BpaTHOro BojaonorpedJeHHs H CTOKa BO3BpaTHbIX BoA. MMeHHO 3TO
COOTHOIIEHHE B KaJAOM KOHKPETHOM paiHOHe H Ha KaXIOM YpOBHeE
BOJAOXO39HCTBEHHOTO CTPOHTEJILCTBA OlNpejesiseT HHTeHCHBHOCTbH H3Me-
HEHHS CTOKa B mpolecce ero McnoJb3oBaHusi. [loatoMy peuwieHHe ypas-
HEeHHS BoaHOro 6anaHca TEppPHTOPHH, COCTABJSEMOro Ha pa3Hble ypOB-
HH BOJOXO3fINCTBEHHOr0 CTPOHTEJNbCTBA (NPH pasHbIX MJomansax,
coctaBax Kyabtyp, KITJI cucrem, K3H, cnocobax opouweHns H T. A4.),
fBAseTCsd HauboJiee NpaBHJIbHBIM CIOCOOOM OLIEHKH H3MEHEHHSI CTOKa
NOoA BAHSHHEM BOJHbIX MeJHOpAaLMH.

[To H3MeHeHHIO COCTABJAIIIHX BOAHOrO 6ajaHca TEPPHTOPHH MOXK-
HO CYAHTh O CTPVKTYpe 3aTpaT CTOKAa H ero yOblIH B COBPEMEHHBIX
VCAOBHAX H, YTO OCOOEHHO BaXXHO, B NEPClEeKTHBE. _

[IpumeneHHe BOAOGANAHCOBLIX METOAOB OrpaHHYHBAETCH HHIKOH
TOYHOCTBIO HW3MEpPeHHs H OTCYTCTBHEM HaJeXHBIX CNOCO6OB pacuera
pflla 3JeMeHTOB BoAHOro GandaHca TeppHTophH. CoBpeMeHHas CHCTe-
Ma yuera BOAb B 00J4CTH HCMOJb30BAaHHA CTOKa TaKOBa, 4TO HE NO-
3BOJISIET MPOCJEAHTb NyTh BOAbI OT TOYKKH BOA03a00pa H3 PeKH A0 MOJs
M janee oOPaTHO B HCTOYHHK OpOWIEHHst (MJH APYroH BOLOM _
| 310 BecbMa 33Tp?nﬂﬂﬁ'r EBEI‘BHEPH?E Bﬂﬂ“? KaK Bojao3zabopa, T
CTOKa BO3BPATHBIX BOA. T 4
HUccaepoBaHHe KPyroBopoTa BO/bl B CHCTEME MOYBa-pact

OCVILEeCTBJAHAKOUIHM
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[TOCKOJIBRY MeTOolbl Kak CTOKOBOIro, TaK H Ei“ﬂﬂﬁdJIduannru
L

npas. eIl HMEKT H HPpE uMyuiecrsa, H HEAOCTATKH, A ﬁnﬂh[ﬂﬁﬁ i

cTOBEpPHOCTH noJyvyaemblX BbIBOAOB O BJHAHHH ‘{{HHHCII]EHH Oh Aes.
re ]bHOCTH HA C rok peKk peKoMeHAYETCs HCIHOJbL3OBAThH, Tam re ard
RO3IMOXKHO, H TE H APYIHE.

FJTABA 2 2

MPUPOIAHDBIE YCJIOBHS, BOOHBIE PECYPCHI

H BOOLOXO3AHCTBEHHOE CTPOUTEJILCTBO
B BACCEHWHE p. CbIPAAPLH

Bacceiin p. CeipapbH pacnosoxeHn mMexay 39°23'—46° ¢. m-_.lnl
H 61°—78°24" B. . C cesepa Ha tor oH BhITAHYT Ha 800 KM, a ¢ 3anaga
Ha BOCTOK — Ha 1600 km; PaccTosiHHe MO pycJy OT YCThS A0 HauGonee
yAaJeHHOH TOYKH ee pedyHOl cHecrembl cocraBaser 3019 km [95]. |
OcoGenHocTbio Oacceiina, onpejessiiolledl Xapakrtep BO3JeH cfﬁmyl
AHTPONOTreHHbIX Q)EHTGPDB Ha CTOK pPEKH, ABJHETCH HETKOE aeseHHe --*
TEPPUTOPHH Ha 30HBI (DOPMHPOBAHHA H HCNOJb30BaHHA cTOKa. [Tocae :
oo B. JI. llyabw noapasjgenser Ha 30HbI «PaBHOBECHA» H %paf:
BaHHA» cToka [148]. BBenenune 3THX NOHATHH 00yCJ/0BIEHO Kﬂp
pasJHuYHeM THAPOJOTHYECKHX (YHKLHH FOpHOH H paBHHHHﬂﬁ TepPHT
puu Cpenneit Asuu. ",*“-
Ilpu nomouis MHPOKOH CETH KaHAJIOB, nﬂpecﬁﬁﬁm aBHHHH
gacThb OacceiiHa, cToK, cOpMHPOBAHHBIH B ropax, «pacnbiji
npuJeraruen Jeppa'rﬂpnu M 3aTeM «pacceMBaercsi» B &
BMecTe ¢ TeM CTPOHTEJIbCTBO Pa3BeTBJIEHHOH ,upﬁam H M;
paJjibHOM CeTH cnoco6CTBYeT KOHLEHTpalHH CTOKa ¢ paamuaﬁ
putopHH B pycie. B pesyabraTe Ha HeKOTOPbHIX Tamax Hem!ﬂ ATV
_-.m CTPOHTEIbCTBA B OJ1arONPHATHHIX ﬂpup&mm chm 1
K5 CTOKA MOMKET CTarTh @&H&ﬂﬂtﬁﬁﬂl’& popmuposa




nO3BOJIAIOT BhipallHBATh XJOMYATHHK, KOTOPbIH 3aHHMaeT 50—?0%
BCEX MOJIHBHBIX MJOIALEH.

B HHAHEM TeueHHu (HHKe K. KokOyJsak) AOMHHHpYeT KYJAbTypa
puca. B OGacceiiHe umeioTcs GoraTble 3eMesbHbIe: PECYpChl, OCBOEHHE

KOTOPBIX THMHTHPYETCH HEJOCTATKOM BOJLbI.

lpupoansie ycnosus 6acceiina p. CoipaapbH  (peased, KJAHMAT,
re0JOMHYECKOe CTpoeHHe, MOYBblI, PACTHTENbHBIH MOKPOB M T. A.), 4
TARAE OCHOBHBIE HepThl IMAPOJIOHYECKOTO pekHMa A0CTaTOYHO MOA-

POOHO H3n0XKeHbl B pabotax [51, 52, 95, 149].
HanoMHHM nHIIb, YTO pa3sHooOpasne MPHPOAHBIX yeJa0BHi H3J1aBHA
ONPEeneJIHJIO NedeHHe DaccelHa Ha CAelVIOLUIHE YAaCTH:

|. Bepxosbsi (Hapen u Kapanapbs Bbllle ONOPHBIX NOCTOB);

2. GepraHcKuit HPpUTALMOHHDI paiion (PepraHckas A0JAHHA):

3. Unpunk-Axanrapan-Keneccknii HPPHI aLlHOHHBIH paHoH
(UAKHP);

4. )Cpe,lnce reueHHe (['onmognas, [anvBepaunckas u JlkH3aKcKasd
CTeNH) ;

0. Apuich-Typkecranckuii uppurauHonusii pasion (APTYP);
6. HuxxHee Teuenne.

Opowentie JKH3aKCKOH CTEeNH B COBPEMEHHBIX YCJOBHAX HE BJIHSA-
€T Ha H3MeHeHHe cToKa p. ChipaapbH.

B BepxoBbsax p. CeipiapbH BOA03a060pbl CPaBHUTEJNbLHO HEBEJHKH H
He OKa3blBalOT CYLUECTBEHHOIo BJHAHHSA Ha CTOK pekH. B cBfA3H c
3THM TpaHcdopmauus ctoka CelpaapbH MO BJIHAHHEM aHTPOIMOTeHHbIX
pakTopoB HccaejoBasack B npenenax ®epranckoi goaunnsl, HAKHPa,
[onoano#t v [lanbBep3uHCKOH crenei, rae BOAOXO3SIHCTBEHHOE CTPOH-
TeabcTBO B nocaeanue 30—40 ser 66110 Haubosee HHTeHCHBHBIM. [1pH
OLlEHKE H3MEHEHHS CTOKa B HHXKHeM TeueHHH pekH (K. TroMeHbapeIK H

1. Kaszaaunck) yuuteiBaauck cbpockl H3 APTYPa.

depraHCcKHil MpPHraUMOHHBIH paiioH 3aMblkaercss Ha p. Ceipaapbe
crBopom bekaGana, cpeasee teuenne — KokOynakowm, nuxHee — Ka-
sanunckoM, a YAKHWP — ycrbeBbiMH cTBOpaMu Ha pekax YHpUYHK,
Axaurapan, Kenec, kanaae bo3scy H KoJjeKkTopax.

2.1. Bopnbie pecypchl 6acceitHa p. Coipaapbu

[ToBepXHOCTHBIH NPHTOK B Mpeiesbl HCCJeAyeMBIX HppHra-
IIHOHHBIX PAHOHOB OLEHHBAJICS MO AaHHBIM OMOPHBIX HAPOMETEOPOJIO-
FHYeCKHX MOCTOB, PACIOJIOKEHHBIX MPH BbiXxode pek u3 rop. Ilpu stom
NpeAnoJaaranoch, UTo CTOK peK Bhillleé STHX MOCTOB He MOJABEpPIKeH
BIAMAHUIO XO39UCTBEHHON NeATeJbHOCTH B OLLyTHMBIX pasmepax. Crok
KaHaJjioB, 3a0HPAIOIKX BOAY Bblllle OMOPHBIX THAPONOCTOB H MOABOJIS-
KX ee B Mpelesbl HCCJAEAyeMbIX KOHTYPOB, CyMMHPOBAJICS CO CTOKOM
Mo OMOPHLIM MOCTaM. | | '
[ToBepXxHOCTHEIe BOAHBIe pecypchl p. Cuipmapbu B npenenax ®ep-

raHcKoit AOJAMHBI caaraiores 3 croka p. Hapwin (53%), Kapagapeu
(15%) u Gokoseix nmpuTOKOB (32%). Ilpn 3TOM CTOK C aﬁ,ﬁ% ‘BOJIO-



c60pHOH MJOAAH YUTEH rHApomMeTpHYecKHMH noctaMu ¥IMC Via6ek.
ckoil, Kuprusckoit u Tamkukckost CCP. Ilo croky ¢ 2,1% BOA0CGOp-
HOH muowann (M., ~ 1950 M) umelorcst OTpLIBOYHBIE AAHHBIE MOCTOR
MMuBX [99].

Crok, opmupywoulkiics B camoit HH3KoropHoit 3oHe (H o, <1500 M),
3annMatoliel okono 12% sceli BogocGopHoil miaowann, He yUHTbIBaer-
¢ cosceM. Ilo Kapre moayaei croka, cocrasaextofi B. JI. Hlyabuem
[123], on ouennsaercs B 2,89% YUTEHHOro rofoBOro CToKa.

Mexonst 3 BBICOKOH CHHXPOHHOCTH KoJeGaHHs CTOKAa B Mpejesaax
OILHOH THAPOCHHONTHYeCKOH o6jactn (dPepraHckas A0JHHA), BeJHYH-
Hbl HEYYTEHHOTO CTOKA 3a KOHKpeTHhIe TO/ibl NMPHHATHI NPONOPLUHOHAb-
HbIMH THAPOMETPHYECKH yuYTeHHOMY CTOKY O60KOBbIX npHTOKOB. [lpa-
BHJIBHOCTb TAKOro pelleHHs MOATBEep)KAaeTcss HaJHYHEM XOpolleH cBf-
3u (r=0,80) mexay nocjaeaHuM H aTMoc(epHbHIMH OCaJKaMH HHBHD-]
TOPHOH 30HBEI, GOPMHPYIOIIHMH CTOK HHJKe ONOPHbLIX FHAPONOCTOB. |

Bonubie pecypest UAKWMPa caaratorcss u3 croka p. Uupuux
(Xomxukent), Axanrapan (Teasy), Kenec (Pamanan), Akcakaracaii
(Kapamasap), Axraw (Akrau) u psaa caes mMexaypeubsi UHpunka H
AXaHrapaHa, CTOK KOTOPBIX He YUHTBIBaeTcsi rHjapomerpHyecku. [Ipu
sTom 83% croka cdopmupyercs B GacceiiHe p. Uupuunk, 12% — B Gac-
ceifHe AxanrapaHa W Julub 5% Ha BceHl ApyroH teppuropuu. CroK
caeB, PacHoJOXeHHbIX B MexkAypeubH Uupumka m AxaHrapana, onpe-
neseH mo xapraMm MojayJed croka [123] B pasmepe 6 m3/c (2,2% rua-
POMETPHYECKH YYTEHHOrO CTOKA).

B oraenbHbix cTBOpax pek Gacceiina p. ChlpaapbH FHAPOMETpHYE-
CKHe paboThi HayaTel B Hayase XX B., 4 Ha GOJbIIHHCTBE MOCTOB — C
CepelHHbl ABaflaThIX H Hayaja TPHALATHIX rojoB. Ilostomy pacuer-
HbIH nepHoa BeIOpaun ¢ 1925/26 no 1974/75 rr., co CABHIOM B OTAEeJb-
HbIX MyHKTaX Ha OJHH-ABA rOJa. e

HppurauHoHHoe CTPOHTEJNLCTBO BHOCHT B YYeT BOJHBIX pecypcos
6oJblUHE TPYAHOCTH, CBSI3aHHbIE, B OCHOBHOM, C ABYMsi (DaKTOpaMH.

Bo-nepsuix, coBpemenHoe 06opyioBahHe GOJbUIMHCTBA THAPOMET- |
PHYECKHX NMOCTOB, a B HEKOTOPBIX CJydasiX H METOAHKA H3IMEepPeHHT
pacxonoB He COOTBETCTBYET TIHAPOJIOTHYECKOMY peXHMY peK, Kpa
YCIOXKHHBLUIEMYCS B YCJIOBHSIX 3aperyJIHpOBaHHOro croka. Toabk
YYE€T CYTOUHOrO XOJa YpOBHel THpPH OTCYTCTBHH JHMHHrPadoB E

~ Pax, pacrnosioXeHHbIX B HHXKHHX Obed)aX BOAOXPAHHJHI
- BECTH K CYIIeCTBEHHBIM OWHGKAM B TOACUETe CTOKa [57
~ Kpome roro, uamepenne pacxonos Boabl B ) "

(HMa, CBS3aHHO NOMnycCK
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ycOBEPLUEHCTBOBAHHE METOAHKH THAPOMETPHYECKHX paboT H cocpeao-

ToueHHe HX B paMKax THAPOMETeOpOJOrHYecKon c/aykObl cyllecTBEHHO
I]L1iii:|L“l1.[l ) Obl KayecTBO }"{L‘] d CTOKA.

[log BOAHBIMH pecypcaMy NPHHATO NOHHMATh KOJIHYECTBO BOJbI,
noctynatouteit u3 obnactu dopmuposanus croka. OileHKa HX B IpeAe
Jax HCCJCAYEMbBIX PerHOHOB npupegeHa B Taba. 2.1.
| ]

Tabauya-2.1

$ Boarbie pecypesl p. Chiprapbu B rofibl pasJHYHON BOAHOCTH, M%/c

M ppHr auMOHHBA ["fonosof cTox obecneyeHHOCTHIO
paRoH =
259 50 % * T5% 95 %
¥ Qepranckas N0JHHA 916 801 681 581
SUAKHP 318 269 220 171
Bca XJONKOBOAYECKAR 1239 1087 910 750

soHa (no n. Kok6Gyhaak)

B roa cpeaHeil BOAHOCTH NMOBEPXHOCTHbIe BOAHBIE pecypchl p. Chip-
L iapbH B mpejesax XJOMNKOBOAYECKOH 30HBI COCTaBASAIOT 35,3 KM®/TOA,
cHHKasich B roabl 95% -Ho# obecneuennoctH Ao 23,6 km3/rox. BHyTpH-
rof0oBOe pachnpejiesieHHe BOAHbIX pecypcoB OJaronpHATHO A HX HC-
NOJb30BAHHA B HPPHrauud — 72—73Y% HX KOHUEHTPHPYETCS B NEPHOA
MaH—OKTH0Db.

2.2. Bonpoxo3ssHCTBEHHOE CTPOKHTEIbCTBO B DaccerHe
p. Coippapbu

Baccefin p. CoipaapbH, OCHOBHast XJjonkosas 6asza CoBer-
ckoro Coo3a, OTHOCHTCS K padOHaM JpeBHero opolleHHd.

B 1913 r. B 6acceiive p. Coipaapbu (#o crsopa Hapaapsl) opouia-
nock 1073 Teic. Ta; B ToM uHcje B PepraHcKoH A0JHHe 743 ThIC. ra, B
UAKHUPe 219 Ttoic. ra, B [Nonoauo# crenu 50 u B lanbBep3HHCKOH —
7 ThHIC. Tra.

B roaw ['pakaaHCKOH BOHHBI H IIOCJEBOEHHOH PAa3pyXH Oopoulaembie
naomanau B 6acceiiHe cokpartuauch noutw Ha 609% [71]. Oanako yxe
K 1928 r. B pesyabrare psila PEKOHCTPYKIHH B Mpejiesax CyllecTBYIO-
IHX UPPHIALHOHHBIX CHCTEM OblJ BOCCTAHOBJIEH [OBOEHHBIH YpPOBEHbL
OpOLIEeHHS.

B rogs nepBoi naTHaeTkH (1929—1932 rr.) uppHrauHoOHHO-MeNHO-
paTHBHOE CTPOHTEJIbCTBO 3aKJIOYaJ0Ch B YdCTHUHOH TeXHHUECKOH pe-
KOHCTPYKIHH CTapbiX OPOCHTEJNbHBIX CHCTEM, CO3/aHHH PsAla HOBBIX,
yAydlleHHH BOAOOGECHeYeHHOCTH MAaJOBOAHBIX CHCTEM W MeJHOpPAaTHB-
HOro COCTOSIHHA 3a00JI0UeHHBIX 3eMelib. B 3TH roasl ocyuieHbl 3HAYH-
esbHBlEe TyI0UlaaM 60J10T, 0OCOOEHHO HA TEPPUTOPHH, PACIOJOXKEHHON
Ha nesoM Oepery p. Uupuunk |[71]. B roas BTOpOH NATHJIETRH
(1933—1938 rr.) pasBepHYJOCh CTPOMTEJbCTBO KPYMHBIX FHAPOTEXHH-



HOCKHX H}::]}'n.rlultllﬁ Ha pP. Hdpnfllph{ (H;lMHhI[H)‘]HdTCHEH MNJIOTHHA)
H ua p. Yupunk (laszankenrckast mjoTHHA). DTO NO3BOJHNAO nepenTy
K NJaHOBOMY BOAONOJLIOBAHKHIO B OacceHHAX 3ITHX ABYX KpynHeHLUIH
PeK [}-umupt MCHHO LUJIH |J.:illH1hI MO NnoBLILTEHHIO !i[JﬂEJE}GEEHEHEHHDCT
M a. IHI!H,IHI:I."{ CHCTEM NYTEM NOAKJOYEHHA HX K MHOFOBOJAHEIM. 011]—[3;{
KOpeHHoe MepeycTpoHcTBO BOAHOrO Xo3shcrsa Gaccelina P- Chlpaapsy,
Mo3poJupLIee CYIIECTBEHHO PacluHpHThL pasMepbl OpollaeMblX 3ement
M MOBBICHTb HX BOAOOGECHEYEeHHOCTb, Havagoch B 1938—1940 rr.. ko
A4 METOM0M HapoAHOH CTPOHKH ObLIH MOCTPOEHHI CeBepHbI#, }OH{HH
n Boabwoit @epraHcKHH KaHalbl,

Bce nocsieAyloliHe Tojibl, 3a HCKJAIOYeHHeM nepHoaa Beauko# Ore:
4eCTBEHHON BOIHBI, KOrlla BHHMAaHHe K BOAHOMY XO3AfCTBY 6bLI0 Hed
cKoJbKO ocaabuaeno, B OacceliHe p. ChlpaapbH BenoCh HHTEHCHBHOS
BOJOXO3SIHCTBEHHOE CTPOHTENLCTBO. B pesysbrate crapbie opocHTedb!
Hble CHCTEMbl OBLIH 3HAYHTEJNbHO MEPEeyCTPOEHbI M O6bELHHEHBl, MO
CTPOEHO MHOro HOBBIX KaHAJIOB H THAPOTEXHHYECKHX COOPYKEHHH,
OCBOEHBI T'POMa@JHble MACCHBBI HOBBIX 3eMeJ/lb, CYUIECTBEHHO MOBLILIEH
Ko3(uLHEHT 3eMeNbHOro Hcmosas3oanus (K3HM) crapoopouiaembix
pPaHOHOB H MX BOJ000OECEYEeHHOCTb. |

CT]JUHTEJI]:-CTBG KpynHeHuero ruapoysia Ha p. Hapein u pAaa Ha-
cocHbIX cTaHuMH Ha p. CbipAapbe NMO3BOMHUJO CYLIECTBEHHO ynemﬁ '
pasMepbl 3eMeJib, OpPOLIaeMbiX H3 3THX HCTOYHHKOB.

B pesysbraTte 3TOro miowagu, nuraipoumuecs u3 Kapazapeu H 60 \
KoBbIX nmpHTOKOB Chipaapbu B npenenax PepraHckoil [OJHHBI, Hewx
CKOJIbKO COKPATHJIHCb, @ BOAOOOEcHne4YeHHOCTh HX YBeJHYHJACh. |

Cosnanme B 50—70-x romax -Kaiftpakkymckoro, YapaapuHCKOrOM
Hapeakckoro, Tios6yry3cKoro H APYrHX BOAOXPAHHJHIL MO3BOJHIC N
emle GoJsiblue pacliMPHThL OpolIaeMble IJIOUIAJH ¥ MOBBICHTH HX BOJLO-™
o6ecreyenHoCTb. JTOl Ke LeMH cayxar TOKTOryJabcKoe H Amxa
CKoe M psiil Gosiee MEJKHX BOAOXPaHHWJMLL Ha NMPHTOKAX p. ChipAapbH
CTPOHTEJILCTBO KOTOPHIX MPOEKTHpyeTcs HJH 3aBepuiaercsi. Bee mep
NPHATHA N0 ETpﬂHTEJlEﬂTB}F Hﬁﬂﬂx H g&mmp KUHH cTapk
TENbHBIX CHCTEM H CO3A&H} _:- WL GhiTE
Jerapaanit m«w bi
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Tabauya 2.

Nlaassepinncian
cTens Huaosbn

Pasmep opowaemux naowaned 8 HPpHrauHoOHHLX pafonax
Gacceira p. Cuppapsm, THc. Ta

[|.='PHH_1 UCpeaneNMN,
|

PepraHcKan
A04AWNE l HAKHP

‘ Fosoawan

CTENMNk

1925/26—1929/30 670 (190) 62,9 22,0 (46)
1930/31—1934/35 708 (195) 71,6 24,0 (60)
1935/36— 1939/40 822 - 90,9 27,0 (72)
1940/41 —1944/45 860 (249) 128 24,2 —
1945/46—1949/50 820 244 123 25,2 —
1950/51—1954/55 877 271 182 25,9 (78)
1955/56— 1959/60 953 284 223 445 (88)
1960/61—1964/65 993 307 291 49,3 (102)
1965/66— 1969/70 1057 332 406 43,5 125
1970/71—1974/75 1102 346 486 50 199

Hpumevanne B cxkobKax npueeseHs NAoWaAH No AaHHHM OAHOrO—TpPexX JeT.

!‘l ‘ -
A Tabauya 2.3
(\Yaeasnwit Bon03a60p M3 NOBEPXHOCTHHIX BOJ B HPPHrALHOHHbIE

SJpafions Gaccedna p. Coippapsu, Teic. M¥/ra

i ~ HMppuraunonnuf pafon 13 .i el el
Pacuernwf nepmoa, ¢ e e . :

) eprancKas . Cpeanee -
.l.,l:hllllﬂ HAKHP - Tevenue ie :

1935/36—1939/40 11,7 e
1940/41—1944/45 14,3 5 e S
1945/46—1949/50 145 fiy E R e

1950/51—1954/55 147 163
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. 5 ner poao3abop 3 p. CuipalapsH W ee NPUTOKOB
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Cpennnil Lo3a6opa Konua 30-x ropos, %
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H ppm'uumuumn
pafion

1960/61 —1964 /65

1965/66—1969/70

195051 —1954 /55
1955 56— 195960

1945)46—1949 /50

194041 — 1944 | 4¢

1970/71—1974/75

Hepereraunoutbit nepuog (XI—IV)

®epraHckasn A0JHHA 142 130 159 242 314 303 394

a K. Kaab
ﬂi;tmc:;gpﬂf r. bekabGan 126 123 140 168 202 206 218

Fononnaa # [lanbpep- 95 86 67 105 286 338 456 ]
JHHCKAA CTenH '.;
Beretaunonusit nepuog (V—X) ;

depraHckas A0JHHA 150 143 150 183 204 9299 229

no crsopa K. Kanb
o -':Tﬂnpg r. bekaban 128 124 131 150 158 184 173
lonognas u Jlaabsep- 138 129 177 228 298 394 445

3HHCKAaA CTENH

Cpennwii 3a 5 ner sogo3abop u3 peku CpipAapbH H €€ NPHTOKOB
OTHOCHTEbHO BoAo3abopa nepsoit noJoBHHLI 50-X ropos, %
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Ha KaXIoM ypoBHe BOROXO3AHCTBEHHOrO DA3BHTHA CYMMApPHBIH

BOAU3IAVOD H3 PEKH pe3ko YBEeJNHYHBAETCH OT MCTOKOB K ycThio. Ecaun
B BEFeTAUHOHHBIH nepuoa 1971 —1975 rr. Bhillle K. Kanb H3 pekH 3a-
OnpaJsin okoao 500 m%/c Boawl, TO IO creopa Kokbynak yxe 1470 mi/c,
a 10 r. Kasaauucka 1880 m3/c. '

H.'I'_"' e

400

200
e
x W
] | | | |
ri'? gog 1000 mwoic. ea
Pue. 1. 3asucamocTts BOAO3ab0opa OT pasMepa OpoOlIdaeMBIX TnJomiagefi B HpPHralHoH-
HBIX palioHax Gacceiina p. Chlpaapbh:
| — Pepranckaa poansa. 11 — YAKHP, IIl — TononHas u HansBepauHcKas cremu, IV —
Husosbs; narwaerws: J — 1931—1935 rr., 2 — 1936—1940 rr,, 4 — 1941— 1945 rr., 4 —

1946—1950 rr., 5 — 1951—1955 rr., 6 — 1956—1960 rr., 7 — 1961— 1965 rr., 8 — 1966 — 1970 rr.,
9 — 971—1975 rr.

B orae/nbHble MaJOBOAHBIE NEPHOAbl CyMMapHBI BO103a6op B mpe-
Aenax OaccellHa NpeBbllla/]l NPHTOK MOBEPXHOCTHBLIX BOA H3 00JacTH
(bopMHpOBaHHA.

Crenenb HCMoNb30BaHHA BOAHBIX PECYPCOB XapaKTePH3YeT K03d-
PHUHEHT H3BATHA CTOKA (@y,), MpeAcTaBASIOMHA co60it OTHOLIEHHE
CyMMapHoro soaosabopa Bbllle HCcJeAyeMbro CTBOpa K NMPHTOKY H3
obaacth Gopmuposanus. B taba. 2.6, nosyyenHoit no rpadbHkam aHa-
JIOTHYHBIM TOKa3aHHOMY Ha pHC. 2.2 npHBeJeHbl 3HaueHHs a,; B Oac-
celiHe p. CeipaapbH.

Ha xaxaom yposHe BOAOXO3AHCTBEHHOIO CTPOHTENBCTBA @,y yBe-
JIHYHBAETCHA 10 JJIHHE PeKH M OT MHOTOBOJIHBIX JIET K MaJiOBO/IHBIM;

B coBpemeHHBIX YCJIOBHSIX B roj cpejHeil BOLHOCTH B CPeaHeM sa |
MaH—oOKTAGpb Bbiwe K. Kaab uawmaercss okoao 70% croka Hapwina
u Kapapapou, B HAKHPe — 85%, a mo crBopa r. Kasanuuck —
130% noBepXHOCTHBIX BOAHBIX pecypcoB p. ChipiapbH.

B roawel kpaiine manosogubie (97 9% -uoi obecneyeHHOCTH) CTOK,
copMHpPOBAHHbIH B ropax, INPaKTHYECKH TOJHOCTBIO H3LIMAETCH M3
pexu B npesnesax @epranckoi nojauusl (taba. 2.6), npu sTOM ee BOHO-
0becneyeHHOCTh HECKOJNbKO CHHKaercs (puc. 2.1), a B HHXKHeM Teue-
HHH KO3 (PHIHEHT H3BATHA CTOKA npesblinaer 1. T R

B Kasasnuucke B rakue roabl ay, >>1,7, 4T0 BO3MOXKHO JHIL TPH
MHOFOKPAaTHOM HCIIOJIb30BAHHH CTOKA BO3BPaTHBIX BOA. [lpu omus T
BOM NPHTOKE H3 06/1aCTH (POPMHPOBAHHA KOIDDHIHEHT HIBATHS . cTOKa




poapacrtaet OT roaa K roay. Tak, B roa cpeaneit BoaHocTH 10 Beka6a-
Aa B 30-X rojax lgammhammh 26% Boauwbix pecypcos OacceilHa pexu, a
B 70-x ywe — 68%. Eue Gosee oUlyTHMO MOBLILIEHHE 4, CBA3AHHOE

a;'; %acuénﬁplenﬁem OpollaeMblX INJONILAAel B MAaJOBOJAHBIE TOAB
tabn. 2.6).

Tabauya 26

Koaddrumenr H3BATHSA CTOKA B Oacceine p. Chipapbu HA PasHBIX
YPOBHAX BOAOXO3AHCTBEHHOTO CTPOMTENLCTBA

[Mpu ofecnevyeHMmOCTH BEreTaUnOHMOTO [Mpn olecneYyeHHOCTH HEREreTAUHOHHOrO

Coi cTOKa (%) HA CTeKd (%) Ha
. 25 ‘ 30 1 75 ' 95 I a7 25 ] 50 l 75 l 95 i 97
K. Kanb
1935—39 020 02 032 038 040 020 026 030 032
1940—55 035 042 049 056 059 033 037 040 042
1956—60 049 053 060 069 072 053 066 075 028 091
1961 —69 051 061 069 078 082 066 082 -091 1,07 1,10
1970—75 059 068 077 086 091 077 091 098 112 LTAS
r. bekaban
1935—39 033 040 047 053 055 035 037 0,38 0,40
1940—55 044 050 058 064 067 043 046 0,49 0,52
1956—60 051 059 068 075 078 0,6 0,69 063 0,68
1961—69 060 068 078 085 088 066 075 085 096 098
1970—75 066 074 084 092 096 073 082 092 103 10>
K. TioMeHbapblK

1950—55 0,56 0,6 072 089 095 0,44 0,48 0,54
1956—60 0,68 0,7 08 099 1,10 052 0,55 0,61 0,66 Ut '
1961—66 079 086 098 111 119 064 072 0,88 1,0/ Ly
1970—75 101 109 120 133 142 077 084 101 12 Sy
195065 04 073 08I 088 091 050

071 079 090 102 110 056
085 095 108 123 133 065 077 03



cKOH cTend. B 1940 r. 6p10 3akonveno CTPOHTENLCTBO CaphicyHCKH

KOJAJIEKTOPOB, a B 1944 r, — CoxuchapHHCKOro, AOBEAUIEro BOAY AO
pycaa CblpAapbH.

Bo BpeMs Beaukolt OrevectBenHolt BofiHbI FHAPOMEJTHOPATHBHOE
CTPOHTEABCTBO ObIIO NPHOCTAHOBJAEHO, YTO NPpHBEJO K YXYALIEeHHIO Me-
JJHOPATHBHOTO COCTOAHHA 3eéMeJb.
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K Hﬂlm',qy o0-X roaos MaccoBoe FHAPOMEJIHOPATHBHOE CTPOUTEIL
CTBO Pa3BepHyJOCh B ['onogHol 1 JlanbBEP3HHCKOH CTENsX, rje Haps.
1y C OTKPBITbIM TOPH3OHTAJIbHBIM, MAaCCOBOE PAacrnpoCTpaHeHHe MoJy-
YHJA 3aKPBITHIH TOPH3OHTANLHBIA H BepTHKaJAbHBIA ApeHax [51].

B peayabrare yJayuqlleHHS CTENEeHH APEHHPOBAHHOCTH OpOlIaemoj
TEPPHUTOPHH, a TAKXKe MOBbIIEeHHsT aOCOMIOTHOH H YIEJbHOH BOAOOGEC
MeYeHHOCTH MPPHralHOHHBIX PAHOHOB CTOK KOJIJIEKTOPHO-APEHAa KHbIX
BOJ Pe3KOo yBeJHUHJICcH (Tabu. 2.7).

HMIHTeHCHBHOCTb NPHPOCTA KOJJEKTOPHOIO CTOKA 3HAYHTENbHO Mpe-
BbILIAET pocT Bopo3abopa. B ®epranckoit nonune (r. bekabaa) romo-
BOH Boj03abop B Hauyase 70-X rofoB YBeJHYHJCH IO CPaBHEHHIO C
HauanoMm 00-x B 1,4 pasa, a KoJJIeKTOpHBIH CTOK B 2,0 pasa. AHaJo:
ruudo B HAKHPe Bonoszabop yseanunsacs B 1,3 pasa, a cbpoc B Chip-
Napbio Mo KoJaJeKTopHoH cetH B 6,5 pasza. CiegoBaTtesbHO, B yBeJHYe-
HHH CTOKa KOJIJIEKTOPHbIX BOJ B 3HAYHTEJbHOH CTEMeHH OTparkaJock
yJAyulleHHe MeJTHOPATHBHOTO COCTOSIHHS TEPPUTOPHH DaccerHa.

MppuraunonHoe W rHApOMeJTHOPATHBHOE CTPOHTENBLCTBO B Gacceii-
He p. Cbhiplapbi NPeBPaATHJIO €ro B CJAOKHYIO BOAOXO3SHCTBEHHYIO CH-

CTEMY, CYIIECTBEHHO TPaHC(HOPMHPYIOLLYI0O B CBOHX Ipejejax PeuHoOH
CTOK, MOCTyNawIHK H3 06/1acTH GOpMHPOBaHUS.

F'TABA 3

BOOAHbBIX BAJIAHC TEPPUTOPHH
UPPUTALLHOHHBIX PANOHOB U UBMEHEHMUE

ErO CTPYKTYPbl NOA BJIUAHUEM BOJHbIX
MEJIMOPALUMUHA

BonoxossiicreenHoe  cTpouTenncTBo B Gacceithe p. Chlp:
AapbH, Hanpas/leHHOe Ha MOBbIUIEHHEe BOALOOOECNeYeHHOCTH TeppPHTO:

PHH H yJyHLICHHE €€ MeJHOPATHBHOrO COCTOSIHHS, NMPHBEJO K H3MEHe:

HHIO BOAHOIrO pexKHMa TEePPHTOPHH HPPHLALHOHHBIX PaHOHOB, KOJIHUE
CTBEHHBIM BbIpaXX€HHEM KOTOPOIrO CJAYIKHT ee BOAHBIH 6aJlaHC

x4 (Vae V) + (Va~ V) =E.+ 4V +A W, (1

rAe X — aTMOCQEpHbIe 0CAaLKH HA NMOBEPXHOCTH HCCJAELYEMOro PertHo
Ha; ¥y —¥ ,— pasHOCTL Mexay TOBEPXHOCTHBIM NPHTOKOM B OaJtal
CHPYeMbIH KOHTYP H OTTOKOM M3 HEero WJH CyMMapHble 3aTpaTbl peuHo
ro croka P; V,—V, PA3HOCTb MEMKAY MOA3E€MHBIM MPHTOKOM I
OTTOKOM; E. — cymmapHoe ucnapenue; AV — uameHeHHe 3anacor
MOA3EMHBIX BOA; AW — H3MeHeHHe 3aNACOB BJArM B 30He a3paiHH.

22
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uL.rit,I,-’i}H.HL.I'II.:HU, 3aTpaThl PEYHOro CTOKAa B CyMMe ¢ pe3yJbTHPYIO=
e I‘HLEL]L MHOTO MPUTOKA W OTTOKAa PACXOAYIOTCA HAa CyMMapHoe HCha-
peHHe H NOTNOJIHeHHEe 3aNacoB BJArH B MOYBOrPYHTAX.

3.1. MeTonuKa oueHKH 3J1eMeHTOB BOJHOro HanaHca

Boauwiii 6ananc TEPPHTOPHH HMPPHrallHOHHBIX pPaHOHOB CO-
C14BJAJNCH B CpPeAHEM 3a NATHJETHHE MPOME:KYTKH. ITO [O3BOJIHIO
CBECTH 10 MHHHMyMa cCJaydyaHHble MOrpellHOCTH pacuera OTAeJbHbBIX
3JIEMEHTOB BOJAHOro 0OaJjlaHca W BbLIABUTbH OCHOBHBIE 3aKOHOMEPHOCTH
H3IMEHEHHSA CTPYKTYpPHI 3aTpaT CTOKa, CBA3aHHble C BOJOX0O3AHUCTBEHHBIM
CTPOHMTE/ILCTBOM.

ATMocchepHble ocaaKH HA NMOBEPXHOCTh HCC/eAyeMbiX PerHoHOB MO-
JYHEHBI MeTOOoOM CpelHEero B3BelleHHOTO MO JaHHBIM METEDETEHHHﬁ H
MOCTOB, PacHoJIOXKEHHbIX B HX npejgenax. B uH3MepeHHble CyMMBbl OCal-
KOB BBeJleHbl MONPAaBKH Ha CMauHBaHHe U BETPOBOH HeJOYYeT.

[TorepXHOCTHBIH NMDUTOK W OTTOK oOMNpejeseH M0 OMNOPHbIM THAPO-
MeTPHYECKHM MOCTaM.

[TogzeMHBIi MPUTOK B npefeJbl HCCJE1YyeMbIX PErHOHOB H OTTOK H3
HHX TNPHHAT 0O JAaHHEIM Y30€eKCKOro TrHApOreoJIorHieckoro oO0bean-
HEHHS.

[IpH cOCTaBJAEHHH BOAHBIX 6aJaHCOB TEPPHTOPHH 3a MATHJICTHHH
MepHOJ W MPH NPHHATOH pa3pesKe roja H3MeHeHHSMH B/larosanacos B
MOYBOTPYHTAX MOMKHO MpeHeOpeyb, TAK KaK ecTeCTBEHHAsi HX BapHALHA
B 9THX ycJoBHsX MaJja. Jluwe B pailonax, rae BOAHbIE MeJHOpAIHH
MPUBOAAT K HAKOIJIEHHID WIH cpabOTKe 3anacoB rPYHTOBBIX BOM, 3TOT
3JeMeHT 6aslaHca YYHThIBAJCA MO ypaBHEHHIO

AV=pAHo, (2)

roie AV — wu3MeHeHHe 3alacoB TPYHTOBBIX BOA 34 pacueTHblit (5 Jer)
HHTEpBaJ BPEMEHH; P — K03 HHIHEHT BONOBMECTHMOCTH MOPOA, MpH-
HATHIH B MepBOM MPHOJHIKEHHH paBHbLIM 0,13; ® — BaJgoBasi Mmjioulanb
B npenesax OanaHCHpyeMOro KOHTYp4, AH — un3aMeHeHHe YPOBHA

FPYHTOBBIX BOJ, PABHOE
ﬂH:Hf——H;+], {3]

rone H; — cpeaHeB3BeLIeHHBIH MO TIOWlalH YPOBEHD FPYHTOBBIX BOJL
Ha HayaJo i-ro mepHoaa; Hit1 — TO XKe Ha Hauajao CJAEAYIOUIETO He-

pHOJA.
Ilnsi oueHku H; HCIONB30BAHBI KapThl rayGHH 3ajieraHusi TPYHTO-

Buix Boa [101].
M3MeHeHHe 3aMacoB BJarH B 30He aspallu HAa BHOBb OCBAHBAEMBIX

3eMJIAX UﬂpEﬂEﬂﬂﬂﬂCh no ypaBHeHHIO
ﬂW:(H'—HHH){E‘]ﬁa‘])ﬁF: (4)

rge AW — u3MeHeHHe 3aMacoB BJard B 30HE aspalliit 3a pacyeTHbIH
yHTepBaJ BpeMeHH; [ — CpeAHAf (no muiowiafu) rJayOnHa 3ajieraHis
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yPOBHA TPYHTOBBIX BOX Ha ocBauBaemoit teppuropuu; H.,, BBICOT 3
RATHJIADHOR KaHMBl, @) — ucxofHas BAakHOCTh (06beMHas) HeOpo-
WACMBIX TOYB B C/0€ OT BepXHel rpaHMilbl KalHIAPHOH KalmMpl g
AHEBHOH TIOBEPXHOCTH; a; — 3HAaYeHHe 0GLEMHOMN BJIAKHOCTH, Mpu Ko-
TOPOM HAUHHAGTCH ABHXKEHHe BJATH BHH3, B TOM K€ CJ0OE MOC/e 0po-
wenns; AF — npupauenme OpolIaeMOH MUIOWIAAKM 34 PACYETHBIH TMe-
pHOL.

Pasnocts ay—q, [IpeacTasisier cobOH mNpHpalleHHe BJaKHOCTH,
CBA3AHHOE ¢ HAYa/JOM OpOlIeHHS, B eAUHHIE 06beMa MOuBL. Besnun-
Ha AW MOKa3blBaeT, Kakoe KOJHYECTBO BOIBI NPpH OPOUIEHHH Ue/HHBI
C I’1IyOOKHM HcxoaHbiM YI'B MoxkeT GbITh MOMIOLLEHO MOYBOTPYHTAMH.

MeTrojHKa OleHKH CyMMapHOro HCMApeHHs ¢ MOBEpXHOCTH TEPPH-

TOPHH HPPHrauHOHHBIX PAaHOHOB — OMHO M3 caMbiX caabblX MecT g
BOAOOAMaHCOBLIX pacyeTax.

B npenesnax opomaemoit 30HB MOMKHO BBIAEJHTE YeTblpe BHAA Hc-
MapAKIIHX NMOBEPXHOCTEH, CYLIECTBEHHO OTJHYAIOUIHXCA APYTr OT Apy-
ra. 3T0 — BOJAHAS MOBEPXHOCTb, OPOLIAEMbIE 3EMJIH, BHYTPHCHCTEMHble
[IEPEJIOTH H 3EMJIH C eCTeCTBEeHHBIM YBJaXxKHEHHEM.

Hicnapenne ¢ BOAHOH NMOBEPXHOCTH KAHAJJOB OGBIYHO He MpeBkbllIaer
1% Bomosabopa [47, 79, 134] u Ha cTaqMH NpeiBapPHTENbHBIX pacuerog
HM MOJKHO npeHebpeub. .

MicmapeHHe ¢ MOBEPXHOCTH BOMOXPAHMJIMIL MOXKET OBITh CYLLeCT
BEeHHbIM. MeToabl pacuera 3Toil BeJIMUMHBI pPa3pabOTaHBI AOCTATOYHD
AeTaNibHO. B Hamux pacuerax HCNOJNbL3OBaHBl [AaHHBIE nabopatopuu
o3ep # Bogoxpanuauu; CAPHUI'MHU.

HcnapeHue ¢ 3eMe/nb C eCTECTBEHHBIM YBJIaXKHEHHEM, a4 TAKKe Ha
BHYTPHCHCTEMHBIX MepeJiorax CyL[eCTBEHHO 3aBHCHT OT YPOBHS 3aJjera-
HHS TPYHTOBBIX BOJ.

[Ipu rayGune 3ajieraHHsi TPYHTOBHIX BOJ HHXKE 3 M OT MOBEPXHOCTH
3EMJIH HCMapeHHe C HeopollaeMblX 3eMefb NMpaKTHYECKH PaBHO aTMO-
cepHEIM ocaakam [49, 56].

[Ipu Gosiee BHICOKHX YPOBHSIX IPYHTOBHIX BOZ (B 30HE HX BHIKJIHHE-
BaHHsl, B MOHMAaX peK) B NMPOLECCE HCMapeHHs BMeCTe ¢ aTMOocdepHbIMH
OCaJlKaMH y4acTByeT PeYyHOH CTOK.

Menapenue ¢ BHYTPHCHCTEMHBIX MNEpeNOroB TaKKe 3aBHCHT O
YPOBHSI TPYHTOBLIX BOJ.

Cornacho uccnenosanusm CAHUUPH [78] B HH30BBSX p. AMY
A2pbH HCTIADeHHe C MepesioroB MpH BbICOKOM cTossHHH YI'B  ray6okoH
KOPHEBOH cHCTeMe (BepOuioxkbs Kosouka npu rycrote crosuust 07
cocrapsiser 66% BeJHUHHBI HCMApeHHs ¢ XJIOMKOBOrO MOJS.

Mo namueim BHUUTMU [73] nepesnor B 3ome Bansinus Kanatd
fIpH yPOBHE rPyHTOBBIX BOJ 2—4 M M COMKHYTOCTH pacTHTeJbHOro M0
KpoBa 0,8 (okoso 50% nuomann samumaer BepOMIOKbSA KO
OCTaJibHAA 4YacTp — [MOJIBIHB, COJIAHKA, SCPEMEPH') TE]’JHET
600 MM, 1. €. okomo 809 HCIIAPeHHA ¢ XJONMKOBOro MoJs. 5

Cornacko pannbim I, C. Epumona [49] nepenor B ﬂpﬂﬂlﬂﬂ“ﬂﬁ :

ﬂd
He Tepser B cpeaneM 509, «0e3BO3BpaTHOro» BOgOMOTPeOEHH op
lUaeMoro rekrapa.
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TpyaHocTH B pacuere Hcnapenus c HeopollaemMblXx 3eMeJb, paclo-
JOKCHHBIX B TIpeaesax opomaeMoro mMaccHpa, 3aK/JAI0YAlOTCH, Npexie
Bcerv, B OUCHKE NJolain ¢ BLICOKHM CTOSIHMEM 3epKaJja TPYHTOBBIX
Boa. Kpome roro, OTCYTCTBYIOT HAOCTATOYHO YeTKHE PeKOMEHAalLHH Mo
pacieTy CJIOA HCITaPEHHA C TAKHX 3eMelb.

B CBSI3H C STHM 3aTpaThl PeUHOro CTOKAa Ha HCNApeHHe ¢ HEeOpOlae-
MbIX 3EMEJDL OLUEHHBAJIMCh KAK OCTATOYHBIN Y/ieH ypaBHEHHA BOLHOIO
HanaHca.

OCHOBHOJ 4acTLIO «6e3BO3BPATHOrO» BOAOMOTPEGNEHHS B opolIae-
MOH 30HE SIBJSETCA UCNapeHHe CesIbCKOX03AHCTBEHHBIX MOJEH.

. [Ipouece ucnapenns — TPaHCOHpaUKMH ¢ J0b60H NoACTHAAKOLLEH
NOBEPXHOCTH, H B OCOOEHHOCTH C OPOIIAEMOroO MOJIS, OYEHb CJOMKEH.
On onpenessiercss GOJbIWIHM YHCJAOM (hAKTOPOB, H3 KOTOPBIX OCHOBHBI-
MH ABJAIOTCS TENJIOBbIE H BOAHbIE pecypchl, BHJ HCHAPAIOLIEH MOBEPX-
HOCTH, FJ1yOMHA 3aJ/leraHus TPYHTOBLIX BOJA, HX MHHEpaJlH3alLHs, TeX-
HHKa opouieHuss, K3W maccuBa u T. 1.

BeposiTHO, nosToMy JiHTepaTypa, NOCBAUIEHHAS 3TOMY BONPOCY, TaK
OO6wHpHA, a OGLIENPHHATOH METOLMKH, HECMOTpPS Ha CYIIeCTBOBaHHE
pekoMeHaauMi [94], noka He uMeercs.

HaunboJ/blllero BAUMaHHA B CHJIY Hay4yHOH 0OOCHOBAHHOCTH H MpakK-
THYECKOH TNPHMEHHMOCTH 3aC/ly}HBAlOT METOAbl, pa3padboTaHHbIE
C. . Xapuenko [129, 131], T. M. Teabbyx [29—31] u B. E. Muabku-
com ¢ @. A. MymuHoBbiM [74—76, 84].

B ocHoBY 3MOMpHYECKHX ypaBHEHHMH, MOJYYEHHBIX 3THMH aBTOpa-
MH, MOJIOXKEHbl JaHHble TenaobasaHcoOBbIX HAaOJIOAEHHH 3a HCIIapeHHEeM
C opoulaeMblX KyJbTyp (rjiaBHbiM o0Opa3oM XJonyaTHHKa), MpoH3pa-
CTAIIIHX B YCJOBHAX ONTHMAJbBHOIO YBJAKHEHHS.

[Io meroay N'enbbyx ucnapeHue ¢ XJONYATHHKA PaBHO

E=HKR,, ()
rae K — ko3 dUUHEHT, MOKA3bIBAIOUIMA COOTHOLIEHHe MEXIy 3aTpa-
TaAMH Telva Ha HcnapeHue LE W pagHalHOHHbIM 0allaHCOM XJIOMKOBO-

ro moJus R .
Ucnosb3oBaHHe 3TOH METOAHMKH AJ1s1 KOHKPEeTHBIX JieT W JaKe M-

THJIETHH 3aTPYAHUTEJbLHO H3-3a CJOXHOCTH pacyera 3a 3TH NMEPHOALI
BeJIHYMH paJlHalHOHHOro faJsiaHca noJs.

BoJsiee A0CTYNHOH B 3TOM OTHOLIEHHH TPEACTaBJseTCA METOAMKA,
paspaborannas b. E. Muabkucom 1 @. A. MyMHHOBBIM:

rie K — ko3(GhHUHEHT, XapaKTepH3YIOUWHKH OTHOLIEHHe HCMNapeHHsl K
NpUXOAY CyMMapHo# paanaumud; @ — NPHXOJ CyMMapHOH paiHallHH,

PacCYHThLIBAEMblil MO JAaHHBIM METEOCTaHIIHH, PacnooKeHHbIX B npeae-
Jax uceaepyemoro pernora. O6e MeTOAHKH YYHTHIBAIOT (H3HOJIOTHYE-
CcKHe 0cOOEeHHOCTH pacTeHHWH B pasHble (asbl HX Pa3BUTHS, TAaK Kak
3HaueHus Ko3duunentoB K MpUBOAATCA NO MECHAIAM. |

BMmecte ¢ TeM NOCTOAHCTBO Ko3ddHuHeHTOB K MO MAolajgd H OT
oa K rofay -N03BOJseT OLEeHHTb JHIUb KJHMaTHYecKHi (GOH Hcnape-
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HU#A, Oe3 yueTa BJMAHHA TaKHX (paKTOpOB, KaK YpOBeHb IPYHTOBbIy
Hnﬂ+HUJHH%PHJHHHHUH'EHHHUHHIIHHHHWpyHTUH H HX MHHepaJH3dlHg
VPOBEHL arpOTEXHHKH H T. J.

MetoaHKa XapueHKO MO3BOJISeT paccyYHTbIBATL HCIIApeHHE 343 boJieg
KOPOTKHE NMPOMEXYTKH BPEMEHH

E:&ﬁhiu“ (7)
rae £, — HCNapsieMOCTh, ONpefeseHHas Mo OTHOUIEHHIO 3aTpaT Te;
Ha MCNapeHue W paaHauHoOHHOro Gasanca; f — OGHOJOTHUECKHH Mapa.
METp, 3aBHCAILHH OT (pa3bl pasBHUTHUS pacTeHHH H COCTOAHHS AeATeJb.
HOW MOBEPXHOCTH; Y — MapaMerp, XapaKTepu3yIOlUlHH BOAHO-(PH3HYE.

CKHe CBOHCTBA mousorpyHroB; W, u W, — Biarosanacel B 30He aspa-
LHHH B HadaJjie H KOHLle paCY4eTHOro nepHoma.

[Ipn pacuere ucnapenus ¢ MOBEPXHOCTH HPPHUTALlHOHHBIX PaHOHOR
0 ypaBHeHHIO (7) HeoOXOAHMO OCYLIeCTBUTHL OOJBUIOH KOMIIEKC I10-
JIEBbIX HCCJeNOBAaHHH OJA OILLeHKH ero HapaMeTpoB [C]JE‘.D.HEEEBELUEH-
HbIX N0 nJaowmann). Ilpeagnaraemble 3MNHPHYECKHE METOAbI  OLEHKH
ITHX NapaMeTpoR noJy4ideHbl B KOHKPETHBIX HPHPD,[I,HDJ(DEHI:ICTEE‘HHI:IK
YCJIJOBHAX H He BCcerja pelpe3eHTATHBHBI JId IPDVIHX.

BMecre C TEM B YCJOBHAX OpOLIdA€EMOro 3EMJCACAHHA TIPH 3HaYH-
TEJLEHOM OCpeJdHEeHHH BO BpeéM€éHH H IO TEPPHTODPHH BEJHYHHEI W’rH i
W NpakTHYECKH He MEeHSIOTCH.

B 3nauuTeNlbHOH Mepe criakKHpaeTcsi BJAHSHHE psfa a30HaJbHBI
(pakTOpOB.

B cBfi3H ¢ 3THM NpPH pelIeHHH YpaBHEHHS BOAHOro HGajaHca Teppl-
TOPHH HPPHralHOHHOrO paHoHa 3a MNATHAETHHH MEepHOA BPEMEHH Mh
BOCMOJIL30BAJIHCh Me€Hee TOYHOH, HO GoJiee MPOCTOH METOAHKOH pacue
Ta ucnapenus, paspaborannodl 8 CAPHUIMU KO. H. UBaHoBbIM.

PacueTHbli MeTOA MoJyd4eH B pe3yabTaTe aHAAH3a H 0OOGLIEHHS
SHAYHTEJBHOTO MaTepHasa 3KCMeJHUHONHBIX M CTAUHOHAPHBIX HCCJe
AOBAHHM TO yYeTy HCapeHHs C XJOMNKOBBIX MOJEH MeTOAOM TeMNJOBOL
OaJsaHca.

ﬂpHﬂ MOMOILLH CepHH rpaHKOB, CBA3BLIBAOUIUX HCMAPEHHE C TEMIE
PaTypoH H BJA)KHOCTBIO BO3JyXa, ONpeaeseHbl BeJHYHHBI MECSTUHON
MCITapEHHs C XJONYaTHHKA 1O Py METeOCTaHUMH, PachoJoKeHHH
B NpejeJiax opouaeMoii 30HHI.

CpelHeB3BeWIEHHBIH C/IOH HCAPEHHA XJAOMKOBBIM MOJMEM B npene
flaX HPPHraLHOHHEIX DaHOHOB, MOJYYeHHBLIH no MeTtony WBaHOB
(Taba. 3.1), Xopowo cornacyercsi ¢ gaHHBIMH apyrux asropos. Co
raacHo pacieram T. M. T'eanbyx [28—30] xsomkoBoe moje B Gaccel
He p. Cblpiapbu HemapsieT 3a BereTauHOHHbL nepuoa 750—850 mm, ¢
3a ron 800—1000 mm. ITo B. E. Muabkucy HCHapeHHe ¢ XJIOMKOBYH'
oJIeH B npelenax DepraHckoll NOMHHBI B BereTauHio KoJe6/aeTcs !
EEE{IE*"“ 800—850 mMm [76]. ITo mammm pacueram B XJ0MKOBOAW
T TODFE0 o, 3. v SR o, PeTaper 34

; — 1000 Mm. 3a orgeabhbie rof

BEreTallHONHOE HCMApEHHe XNOMYATHUKOM B Mpefenax HppHralHOHH c

panoHOB OacceitHa p. Coipaapbu koaebaercs or 600 a0 870 MM.
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Tabauya 3.1

Cpeauee 3a NATHACTHR HCNapeHwe ¢ opowaemMoll TeppHTOpHK
WPPHTAUHOHHLIX paHonos B Gacceiine p. Cwipnapbu, MM

= e 1w

= S| ¢ | 8|88 |¢g|-=e =

z |l gtslalzlglzl|lag]l z

MppHrauHoHHK#A pafon > = - 1; % EI % E; Ei
& | 82 | & | B8l @l E

= 3 = 2 S ) = ) =

S Sol | & BNELE el B

HMcnapenne ¢ xnonuathuka, seretaunonnsiii nepuon (V—X)
Pepranckas L0ONHHA 790 813 817 806 779 770 765 759 784
YAKHP 798 826 824 781 784 765 779 795 799
[ononHas crens 789 761 788 784 753 763 781 801 804
HanbsepsnHckas crtenn 804 825 842 812 796 779 756 749 778
HuHee TedeHHe 676 695 681 687 664 690 680 637
loa (XI—X)
depravckas MNoJaHHA 988 1022 1011 1015 965 967 975 961 988
HAKHUP 983 1025 1010 971 949 946 979 990 994
lononnas crenb 995 1001 1017 1018 927 946 990 1001 1002
Nanbeep3unckan crens 1001 1043 1048 1035 986 988 978 961 983
HuxHee TevenHe 803 830 811 812 788 829 823 760
Mcnapenue ¢ KOMMJAEKCHOTO rekTapa, peretauHoHubifl nepuop (V—X)
depranckas 10JHHA 837 862 850 822 787 Y70 757 774 815
YAKHP 798 826 824 781 784 765 787 819 839
[onoanas crenb 898 799 827 823 798 824 828 817 820
IlanseepanHckas crenn 820 842 859 828 820 &8I0 786 764 809
Huxnee TeueHHe 965 994 974 982 950 987 972 9ll
lon (XI—X)

depranckas A0AHHA 1035 1071 1044 1030 973 968 967 975 1019
HJAKHP 083 1025 1011 971 949 946 987 1014 1034
[onoanasa crenb 1033 1039 1056 1057 972 1007 1037 1017 1018
Ianbsepannckas crenp 1017 1059 1066 1050 1010 1020 1009 977 1014
HuxHee TeueHHe 1093 1129 1104 1107 1074 1126 1115 1034

[Tpu 3TOM B HEKOTOPBIX paitonax HalJr0aaeTcs cn1abo BblpakeHHast
TeHJeHIMA K yMEHbIIEHHIO CO BpeMeHeM HCIapeHHS C XJOMKOBBIX TIO-
Jei (traba. 3.2). " .,

Ha6nionaeMasi TeHIEHUHs CBf3aHa C XO3AHCTBEHHOH JAeATe/b-
HOCTBIO, TIOCKOJIbKY B KOJiIe6aHHAX MeTeOPOJOrHYeCKHX dbakTopoB (TEM-
flepaTypa M BJIAXHOCTb BO3JyXa) MYCTHIHHBIX MeTeoCTaHUHH OHA He
0bHapyKeHa. ,

MoMHMO XJOMYATHHKA B MPPHrallHOHHBIX paioHax GaccekHa
p. CripaapbH BbIPAUIHBAIOTCH APYrHe KyJbTypbl, HMEIOLIHE, KaK npa-
BHJIO, MOJAYHHEHHOE 3HAYeHHe B XJONKOBOAYECKOH 30He, B HH30BbAX

GacceiiHa JOMHHHPYET KyJbTypa pHca.
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Menapenue ¢ ApPYrux CeJbCKOXO3AHCTBEHHBIX KYJAbTYP ONpeaeey
o NepexoAHbiM KO3((QHIMEHTAM, NpeAcTaBIfg0MHM OTHOLIEHHE Hena.
PEHHA HCCACAYEMOH KYJIbTYPbl K HCNAPEHHIO XJONYaTHHKOM [?5]. :

Tabauya 3

Cpennee 3a 1957/58—1974/75 rr. ucnapenue XJOnN4aTHHKOM
B HPPUIaLMOHHBIX paiionax Gacceitna p. Cuhipaapbu

FCHEpeHRe 8
3 B % OTHOCHTEALHO CHEAHero
Hppuraunonuwft pafon Bk il 38 103011 —135/] B IT g
Mafl—oKkTa0pb HOoE6pb—anpenak Maf —OKTAODD I:IDEIﬁ]]h—-EIFI]ZIE.’Ib
PepraHcKas 10JHHA 7,68 971 96 97 ;

UAKHP 7,84 9,76 98 99
[onoanas crens 7.92 990 97 100
IHanbBepanHckas crenkb 7,66 9,77 94 96
Huzosen 6,69 8,03 99 100

S TE—— I'-

[Ipu noMollH 3THX KO3((hHUHEHTOB H MO JAaHHBIM O CTPYKTYype Ope-
miaeMblX MJaoniageld MojaydyeHbl BeJHUYHHBI HCHAPEHHS € KOMILJIEKCHOro
opomaemMoro rekrapa (rabJu. 3.1).

BonHeit 6anmaHc TeppUTOPHH HPPHUrallHOHHBIX PaHOHOB, COCTaBJeEH:
HBIH 1Jif PasHbIX YPOBHEH BOJOXO3SHCTBEHHOTO CTPOHUTENbLCTBA, TMO3B0-
JeT OLEHHTh CTPYKTYpPHBIE CABHIH B HEM B 3aBHCHMOCTH OT NPHPOL=
HbIX 0CODEHHOCTEH MeJNHOPHPYeMbIX TePPHTOPHH, CTAAHH H TEMIIOB HX
OCBOEHHS.

UPEE}?J'II:TH[}}’}DUIEI:I BOAHOro OaJjiaHca TEpPPHTOPHH, XapaKTepH3yK-y
lled B3aUMOJEHCTBHE KOMIJIEKCA MPHUPOAHBIX H XO3SHCTBEHHBIX TPO-3
IIECCOB, CBA3AaHHLIX € BOAHBIMH MEJHOpPALMAMH, HABJASIOTCA 3aTpaThs

CTOKa — HHTerpaJjbHbli MoKasaTtesb «0€3BO3BPaTHOrO» BogonoTpebec
HHA palioHa OpolIeHHs. J1
y

3.2. 3aTpaThl CTOKA B npeenax HPPHralHOHHBIX 4

pavoHos B 6acceidne Coippapbu 3

6

; CymmapHbie 3aTpaThl CTOKa B Tpeaenax HppHralHOHHB'p
DAHOHOB OMpe/eseHbl MO0 PAa3HOCTH MOCTYTMJIEHHSE CTOKA B mpeaeanl 64 p
JIAHCHPYEMOro KOHTYpa M OTTOKa W3 Hero (taba. 3.3).

Hast KOHTPOJIS NOJyYeHHBIX Pe3y/bTaTOB 3aTPaThl CTOKA A0 CTBOT
pa KokOynaka n KazanuHcKa oueHeHbl eule u cyMMHpoBaHHeM 3aTpd'y
B HPPHraUHOHHBIX paiOHAX, 3aMbIKAeMbIX 3THMH CTBOPAMH.
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PasHHlla B BeJaHYHHAX 3arpar croka po crsopa k. KokGyanak, oue-

HEHHBIX ABYyMsfl crnocobamu, He npessimaer 7%. D70 M03BoSeT Haue-
AAITHCS, HTO TOJAYYEHHbIE OLLeHKH OJH3KH K peaJibHbIM.

Tabauya 3.3
CymMapHbie 3aTpartsl cToka B Gacceline p. Coipnapem,
OCpeAHEHHbIE NO NATHAETHAM, MY/c
PacueTHoll nepuon
ke 2y | B - - o v c | @ = =
nocol ouenkn 0 = = - =2 - e = = ~
Creop 3aTpart & & & 3 & = &, & z 5
| | 1 e |l et G S| O
gleleds e 8|lelals]|s
v =) o = w3 =] W =3 e =
2(8|8|3 |8 |E |88 |8|5

K. KokOynak Ilo pasuoctn 389 391 392 435 405 496 4
NIPHTOKA H

OTTOKa

> Mo cymwme 353 385 433 389 405 514 543 634 629
3aTpaT B

HPPHralH-
OHHBLX paM-
OHax

r. Kasanuuck [Ilo pasHoctH 770 794 718 942 875
NPHTOKA H
OTTOKa

» [To cymme 502 489 519 622 661 834 862
3aTparT B -
HPPHraLH-
OHHBIX paM-
; OHaX

L o]

0 513 633 598

3arpaTel cTOKa A0 cTBOpa I. KasajaHHCKa, BBIYHCIEHHbIE MO pas-
'HOCTH TIpHTOKa H OTTOKAa, OKasaJIHCb HECKOJILKO BblIllle, 4YeM CcyMMa
3aTpar B npejenax HPPHraUHOHHBIX paiioHOB. B ManoBOAHEIE MEPHOAB .
9Ta pasHMIlA CYLIECTBEHHO yMeHbliaeTcsi. B MHOrOBOAHbBIE MEPHOAL Ha
soBpemenHoM atane (1966—1970 rr.) ona BABOe MeHblle, 4eM B Haya-
Je 50-x rogos (Taba. 3.3).
C/len0BaTeJbHO, B HHIKHEM TeUeHHH PEeKH CYLIeCTBEHHYIO pOJib B
yOLIJIM CcTOKA MTPaloT NOTepPH B nofime pekH, ocobeHHO OOJblIHE B MHO-
TOBOAHBIE TO/BbI. [To Mepe pocTa HCINOJb30BaHHA CTOKa B X03fAHCTBE
STH [IOTEPH VMEHbLIAIOTCS.
JlMHaMHMKa 3aTpaT CTOKa B MpejejaX HPPHTALHGHHBIX paHOHOB
Gacceiipa p. Celpaapbu onpepe/sercss Kak aHTPONOreHHbIMH, TaK H
npupoaHbIMH (pakTopamu. Poab mocsief(HHX OCOGEHHO BeJHKa Ha Tep-
PHTOPHUAX APEHHPYEMBIX PEKOH. |
~ Ecau B KauecTsBe HHJAeKca, XapaKTepH3YIOLlero BJHAHHE HA 3aTpa-
ThI CTOKA €CTEeCTBEHHbIX (PaKTOPOB, MPHUHATH NPHTOK H3 006JaCTH q:-%g:
Mupopanns (puc. 3), To TOukH Ha rpapuke P.=[(¥y) crpynnupy
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csi B OnpeaeseHHoH NocaeloBaTeNbHOCTH, MO 3TalmaM, COOTBETCTBYI).

UM YPOBHIO BOAOXO3SAHCTBEHHOrO CTPOUTELCTBA.

Ha Kax<J0M H3 HHX 3aTpaThbl 3aBUCAT OT npHToka ¢ rop. Ilpu pas.
HOM TpUTOKe M3 obsacTH (popMHpPOBAHHMA 3aTpaThl CTOKAa B Npeaesay
HPPHTALHOHHBIX PAHOHOB ONPEAECIAIOTCS YPOBHEM HCNOJAb30BAHHA CTO.

Ka (puc. 3, Tabjn. 3.4).
Tabauya 34

JarpaTel CTOKa B Npefesax HPpUrauMoHHbiX paioHos GacceitHa p. Ceipaapbu
HA PABHLIX YPOBHAX BOAOXO3AHCTBEHHOrO CTPOMTE/IBCTRA
R ron cpennei soanoctH (P=50%)

JaTpaTtei B CPelHEM
Satpatet (M°/c) B cpeatem aa 1966—1975 rr.
Hppuraumonnmin pafion, 38 roaml OTHOCHTEJIBHO CPEAHETD
3aMbIKaW KA cTBOp 34 roau, %
1950- 1966— | 1911 — 1926 — 1950 -
11911 lE1E.ﬁ‘IHEﬁ-— 1940] 1965 1975 1925 1940 1965
Qeprauckas [L0JHHA 308 270 315 350 114 130 111
(r. bekaGan)
YAKHP (ycTbeBrie CTBOPHI) 66 66 90 108 164 164 120
Becero B BepxHeil 30He 374 336 405 458 122 136 113
XaonkoBoaueckas 30Ha 390 390 457 600 154 154 131
(k. KokGyaak)
Beero B Gacceiine p. CoipapbH 730 890 122

(r. Kazaauuck)

. “ I
Tak, B npenenax @PepraHcKoOH NOJHHbI B MEPBBIH NEePHOA TPYINH-

pytores 1910—1925 rr. (puc. 3 a). I
B caenyiounit 3Tan, XapakTepH3YIOLIHHCA CHHXXEHHEM 3aTpaTr CTo- -
Ka, rpynnupyiores 1926—1940 rr. B mepBoil mosoBHHE 3TOro nepHoja s
yMEeHblIEHHe 3aTpaT CTOKAa CBSI3aHO, BEPOSITHO, C YMeHblUeHHeM BOAO-’
norpeGaeHHss B rojibl MOCJAEBOEHHOH pa3pyXd H NPOBeleHHS BOMO3e
MeALHOH pedOpMbl, OCYIUECTBJEHHE KOTOPOiHl BCAYECKH TOPMO3HJIOCh
Oawaamu OGacmaueil. B mepsble roabl BTOPOH NATHJAETKH B npepesarT
Bepxiieit yactu Gacceitna p. Ceipaapbu HavyaTsel paboThl MO yJayYILeHH ) H
MEJHOPATHBHOTO COCTOSIHHSI TePPHUTOPHH. DTO NpHBENO, HecMoTps Ha (
yBeJHYEHHE pa3sMepoB OpOoLIaeMbIX IJIOLLAJeH, K yMeHblUeHHIO 3aTpal
CTOKa. .
B nepsoit nososune 40-x rogo sarparbl ctoka B ®epraunckoit a0 P
JHHEe yBeJHYHJIHCH (puc. 3 @) B pesysabraTe mycka B 3Kcriyatamsi®
psila HOBBIX KaHa/OB, a TakKe B CBSI3H C HEYMOPSAOYEHHBIM BOAO
noJsib3oBanneM Bo Bpems Beankoit OTeyecTBeHHON BOMHBL. 3
B nocaesoennbiit nepuoa (1945—1951 rr.), a sarem B 1952- °
1957 rr. B CBSI3H C NPEANPHHSITON PEKOHCTPYKIHEH OPOCHTEJIbHBIX ci A
CTEM, HEKOTOPBIM YMEHBIICHHEM OpPOLIaeMbIX MUIOLLaAeH, ynopsaAoUeHt
€M BOJAONOJIb30BAHHA H KPYNHBIM MEJHOPaTHBHBIM crpuHTenhCTBDﬂ'x
3aTpaThl CTOKA HECKOJIBKO YMEHbIUHJHChH.,
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%_1, HAKOHeW, B mepuon 1960—197/5 rr. sarparst croka B Pepraf-
cKOoH OOJIHHE De3Ko VBEJIHYHJIHCE.

[TpoBelCHHbIH aHaNN3 elle pa3 norasad, Kak cJA0KeH, AHHAMHYEH
H HCOAHOSHAYEH Mpouece TpanchopMallMi peuyHoOro CcToKa noj BJAHAHH-
€M AaHTPONOreHHbIX pakropos. B uenom no XJaonkosogueckKo# 30HE
(Bbiie K. KokOynak) sarpaThl croka TakiKe pacTyT ¢ YBeJHUEHHEM
npuToKa ¢ rop (puc. 3 8). Ilpu pasrHom npuroke 3 06aacTH GOpMHPO-
BaHHSl 3dTPAaThl CTOKA B 3TOM CTBOpEe pe3Ko BO3pocd B Hayasge 60-x
roaos.

P [ fi0 &)
e
i S
JZ20 A a0 - = -
o '-";.r a g J0
R T ¢ 2 4
240 1 1 | ] | 50 | I | |
ooa &0 1000 200 Z80 Jo0
G50 8) 13 e 7000 — 2) 12
e e 72 13
450 o .
e e e g 800 + .
26 4 8 °n : 1 it
350 | el | | 700 L2 =i 1 | |
1 : 00 7740 7300 1000 7200 Ha

Pyc. 3. 3aBHCHMOCTb 3aTpaT CToKa (M%/c) B mpejesax HPpPHTrallHOHHBEIX paroHOB 6ac-
" ceilHa p. CeipaapbH OT MNPHTOKA (M%/c) u3 obaactH ¢opMmHpoBaHus B PepraHcKoH
noanre (a), YAKHWPe (6), xuonkoBoaueckoil 3oue (&), Bcero Gacceitia p. Chip-
. AapbH (2); NATHJAETHH:

8 — 1911—1915 rr., 2 — 1916—1920 rr., 3 —1921—1925 rr., 4 — 1926—1930 rr., § — 1931—1335 1r.,
;-,-'E‘E — 1936—1940 rr.. 7 — 1941—1945 rr., 8 —194b—1950 rr., 9— 1951—1955 rr., 10 — 1956—1960 rr.,
211 — 1961—1965 rr., 12 — 1966—1970 rr., I3 — 1971—1975 rr.

j B UAKHPe, B oT/IHYHe OT APYTHX HP[-MrallHOHHBIX PAaHOHOB, 3aTpa-
‘ThI CTOKA Ha KajkJAOM YpOBHE BOJOXO3SIHCTBEHHOrO CTPOHTEJbCTBA
UMEIOT TeHIAEeHILHIO K YMeHbLIEHHI0O ¢ YyBeJHYeHHeM TNPHTOKA ¢ rop
3 (puc. 3 0).

DTo KaxKylleecsi yMeHblleHHe 3aTpaT CTOKa B MHOTOBOJAHbBIE TOABI
JI0 CPaBHEHHIO C MaJIOBOJHBIMH CBS3aHO C METOAHKOH HX OUEHKH IO
PASHOCTH NMPUTOKA ¥, uepe3 OMOPHBIEC MOCTHl H OTTOKA Y, uepe3 3aMbl-
g Kaliie CTBOPBHI. B MHOropojaHbleé rojabl HHXe ONOPHBIX THAPDOMETDH-
YecKHX T0CTOB (opMHpyercs CTOK, (HKCHpYeMblH B  3aMBbIKAIOLIHX
c¢TBOpax. B pesyabrare 3aTpaThl B TaKHe TOJbl OKa3bIBAIOTCS 3 aHHMKEH-
HbIMH TIPOTHB (AKTHUYCCKHX. D10 06CTOATENHCTBO BeCbMa 3aTpyAHAET
AOCTOBEpHYIO OLeHKY aGCoMoTHBIX BeanunH 3atpar ctoka B HAKHPe.
3apucumoct P.={(¥y), npuBeaeHHble Ha pHC. 3, B CHAY caabol
CTATHCTHUECKON 0BOCHOBAHHOCTH HOCAT B OCHOBHOM HJIJIIOCTPATHBHBIH

xapakrtep. OaHAaKO OHH MO3BOJISIOT B TE€PBOM NPHOJNHMKEHHH OUEHHTBH
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cTOKa MOJ BO3JEHcTBHEM KOMIJIEKca aHTPONOICH

conebaHusa 3arpart . | v
:L-.n: haKTopoB, HCKJIIOUHB NpH 3TOM BJAHAHHE NpUTOKa H3 obJiacr)
OpMHPOBAaHHAL. | |

CIJ P,[L'wll 3TOrO COMOCTABHM 3aTpaThl CTOKA Ha PpA3HbIX YPOBHAX €I

\TH30BAHHS, HO NIPH paBHOM [PHTOKE C rop. |
HCHEH;}:,; cpeaHeH lEHJ,-ElEIJL‘Tl[ HAUMEeHbUIHE 34TpaThl CTOKA HabJ110aa
auch B nepuon 1926—1940 rr. B 50-e roasl 1 HayaJje 60-x OHH yHEJ’lH’-
quanch. B cpeaunem 3a 1960—1975 rr. OTHOCHTE/IBHO EpE‘ﬂHEFf; 3¢
1925— 1940 rr. 3atpathl croka go bekabajga BO3poCJH Ha 90 Mm3/c,
no Kokbynaka — Ha 190 m%/c. DtH oueHKH yOblIH CTOKA OJIU3KH ¥
NPHBOAHMBIM B TJI. O. .

HaunGoabliee npupauleHue 3arpart cToka HaOM0A4€ :
rogsl (Taba. 3.4). [To xaonkKoBogueckon 30He B cpeiHeM 3a 1966~
1975 rr. 3aTpaThl CTOKAa BO3pPOCJAHM OTHOCHTEJNLHO CPeAHHX 3d 1926
1940 rr. Ha 549%. |

C pocToM abBCOMIOTHBHIX 3aTpar CTOKa B npejesax HppHraluHOHHBI
paioHoB 6Gaccefina p. Coipgapbu HabJsiofaeTcs CHHXKEHHE yIEJAbHBI
3atpar (raba. 3.5), cBg3aHHOe C YMEHbILUEHHEM HEepPOH3BOAHTEbHbI)

€ro NOTepb. :

TcH B MOCJIEIHH(

Tabauya 3,
I
3arpaTe cTOKAa Ha rektap opowaeMoi naowanu B 6accedne p. CoipaapeH
B rofl CpeilHeH BOAHOCTH, Thic. M°/ra
YaeAvHble 3aTpaThl B CpeAHEM 33 rolbl I
HppurauwonHuR pafioH i
1926— 1940 [ 1950 —1965 | 1966—1975 ¢
depranckas A0JHHA 11,6 10,5 102 'k
YAKHP 10,7 9,9 10,0 |
Xnonkopoaueckas 30Ha 12,0 9,6 9,9
(er. Kok6yanak) :
; C
Bech 6accelin 14.5 -
{(cTB. r. Kasanuncka) : 13,5 3

I
3aTpaThl CTOKa caaraiorTes W3 CYMMapHOro HCHapeHHsi ¢ opguiae
}T;lx 1 HEOPOLIAEMEIX 3eMeJib, BOAOTOKOB H BOLOEMOR, MPOMBILLJIE HHO

MMYHaJIbHOFO BOJAOTOTPEGJICHHA, a TaKKe 00’beMOB CTOKa, HIAYy I

Ha 3aN0JHEHHE MEepTBHIX 06beMo
B BOAOXPAHHJHIL H TONO a
M4aCOB IPYHTOBBIX BOA H 30HBI apallmm. i H

TﬂP}Il(unEniEiaaT}i;iH?EHgﬁ;gEﬂyET’ BEPOATHO, OTHECTH 06BbeMbl Kun.neti,!'
CHBIX BOJ, OTBOAMMBIX 3a T 3'
enenbl opoluat

MO TepPUTOPHH, HO He BO3BpallaomuXCcs B H{:Tuqnupﬂ Upnmegun i
L L |

TEPAUIHXCH HA HCMapenue
B €CTECTBEHHBIX Bma
Ha nepHdepun opormaemoii TepPPHTOPHA, AHHAX H TOHHXKeHHS

Crpykrypa 3arpar
CTOKa B npenenax i
B L AReTCy ﬂP"PﬂﬂHﬂ-xnaaﬁcTﬂpenmm S POXTanHoOHHLIX  paloR

OCBOEHHH TEppHTDpHH (Taﬁ.ﬂ‘ 36) neﬂﬁEHHDCTHMH H CTﬂ’ﬂ.Hﬂ: .I
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CrpykTYpa CYMMAapHBbIX 3aTPaT CTOKA B npepenax
HPPUTALNOHHBIX palionos Gaccelina p. Coipnapbm

——

1
Tabauya 3.6

Paduernuf nepuon

AaeMeHTH pacueTa

Eaninum uwame PEHHA

1940/ 41 —1944/43

1945/46—1949/50
1850/51—1654/55
195556 — 195960

1935/36 —1839/40 .

1960/61—1664/63
| 1965/66—1969/70
1970/71—1974175

Qeprauckas goaHHAa

CymMapuble 3aTpaThl
CTOKA

M¥c 258 302 261 271 344
'F*Sanam Ha Hcmape-  » 228 215 209 196 214
)

. HHE C OpOIIaeMbIX

. noJed

' 3aTpaThl, CBA3aHHLIE » 39
¢ KafipakkyMckuMm

' BONOXPaHHAHILIEM

ITpomuinesHo-Kom- > 16
. MyHaJbHOe 6e3B03-

. BpaTHoe BOAOMNO-

. Tpebaenne

¥laMeHeHHe 3anacos » —36 —20

. TPYHTOBLIX BOJ
*}E?HTEHHHE 3aTpaThl » 30 87 88 95 82

. CTORA

Cymmapuuie satpatol  M%fc 76 65 67 69 R7
* CTOKa

dartpatel Ha Hcmape- » 46 i 42 44
- HHe c opolaeMbix

noJae

IpoMuinienHo - KOM- » 10 10
i MyHaawHOoe He3Bo3-
. BpaTHOe  BOAONO-
Tpebnenne

[@yuTeHHEIE 3aTPaTHl  ? 19 23 17 33
CTOKa
eyutennpie satpatet % 293 344 246

CTOKa OTHOCHTEJIBHO
_CYMMapHBIX

lNosoanan u JlanbBep3nHcKas CTENH

f@ymmapnne satpate  m/c 51,1 658 608 648

aTpaTh Ha Hcnape-
"HHe c noJeil H nepe-

eYYTeHHEIE 3aTPaThl Bh= M6 “288 338 350 238
CTOKA OTHOCHTEJIbHO
. CYMMAapHBIX

YAKHP

37,9

323 382 340
237 233~ 284

5] 28 —6

16 18 18

2

65 103 42
20,1 270 123

104 106 109
58 72 73

10 1077 S 3

36 24 26
346 226 238

828 16 146 180
» 328 389 42,6 429 569 . 788 883 136
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[1podoaxcenue Taba. 3¢

PacueTHbi A nepHon

E" = - I Lr? E ok = o
: - = T @ - 5 . o =
SAeMeHTH pacueTa = & > 5 % E © = s
2 | | | | il % 7
IR
= A & =3 =
Copoc B Apnacaiickne M'/c 36 49 233 854
o3epa
3aTpaTbl Ha akKKymyas-  » Fun s (] 76 108 76 132 158 80
ILHED B IIU'-!HI.'_}I'F}}'HTEK
HeyurenHbie 3aTpaTh » 108 162 106 11,1 14,7 19,1 186 —03
CTOKA
Heyuyteunsie 3atpatet % 21,1 246 174 17,1 178 165 127 0
CTOKA OTHOCHTEJbHO
CYMMAapPHEIX
Humxnee TeueHue |
CyMmapuble 3aTpatel  M%[c 693 100 114 108 118 200 245 :
3aTparbl Ha Hcnape- » 269 234 204 251 31,3 383 562
HHE ¢ OpOoMIaeMblX (
nojen. I
3aTpaTthl Ha AKKyMyJasd- > 0,1 0,9 —05
ILHI0O B NMOYBOTPYHTAX {
HMcnapenne ¢ YHapaa- » 220 220
PHHCKOrO BOJLOXPaHH- (
JHLLE (
HeyurenHbie 3aTpaTel > 424 76,6 936 829 866 117 167
CTOKA
HeyuTeHHule 3aTPaTh 0 612 766 822 766 734 586 68,1
CTOKA OTHOCHTEJbHO
CYMMAapHBIX
4
I

Bo Bcex HppHrauHOHHBIX PaHOHaX, 3a HCKJIIOHEHHEM HHU30BHH, J0-
MHHHPYIOLIeH KOMIOHEHTOH B CyMMapHbBIX 3aTparax siBJAsAeTCH HCMape:

HHE C OpPOLIaeMbIX MOJIeH.

Ha nopsijiok meHbiie 6e3BO3BPaTHOE NMPOMBILIIEHHO-KOMMYHAaJIbHOE
u GLITOBOE BOAOMOTPebJeHHE. | |

Ucnapenue ¢ mosepxHocTH YapaapHHCKOro BOAOXpAHHJIHILA COH3-
MEpPHMO C 3aTpaTaMH CTOKA Ha HCMApeHHe C OPOIIaeMBIX MoJieH HH30-
puil (Taba. 3.6). B mpemenax cpeiHero TeUeHHS 4acTb CTOKa pacxo-
qyeTcss Ha AKKyMYJSIHIO B MOYBOrPYyHT2X M B ApHAcaHCKOM NOHHXeE
wud. Posp mocheaHero BHAA 3aTpaT ocoleHHO Bo3pocia B Kowlue 60-X g

u HauyaJge 70-X roaos

ToJ0OOHOH CTEIH.

(ra6sa. 3.6) B CBA3H C OCBOEHHEM HOBOH 30HB

[To Mepe X038HCTBEHHOTO OCBOCHHS TEDPHTOPHH B CTPYKTYpe CyMMapru
HBIX 3aTPAT BO3PACTAET y/AeJbHbIH BEC HCIAPEHHS C OPOLIAeMbIX moJieH

M yMEHbIIAeTCs HEeNPOH3BOAHTENbHOE HCIAPEHHE, onpeaesieHoe Mo
pa3HOCTH CyMMapHOro ¥ yUTEHHOTO HCTIApEHHS.
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JInwb B HH30BLAX P, ChippapeH, rae KOJIJIEKTOPHO-ApEHaKHasA
(MEXKXO3AHCTBEHHAS W MArucTpaJsibHas) ceTb pas3BHTb caabo, Helrpo-
H3BOAHTCJILHBIE NMOTEPH CTOKA HEe TOABKO He YMEHbUIAKTCHA, HO YBEJIH-
YHBAIOTCA OT roaa K ropy (ra6a. 3.6),

JTO, ﬁv:q.':;immm, Pe3epB 3KOHOMHH CTOKA. KOTOPbIH MO3BOJIHT MpPH
nosblileHHn K3 KW u ctenenn APEHHPOBAHHOCTH TEPPHTOPHH YBEJHYHTH
OpOHIACMDbIE MIOWaAH Ge3 COKpallleHHsI CTOKa B peke. CheioBaTesibHO,
B NEPCICKTHBE BO3MOXHBI AajibHellllne CABHILH B CTPYKType 3arpar
CTOKd B HPPHFaUHOHHBLIX paloHax Gaccefina p. Cmpﬂabbn B CTOpPOHY
CHHNCEHHS HENPOH3BOJAHTENbHBIX 3aTPaT CTOKA.

BoiBObI

l. Mcnoab3oBaHHBII MeTOmHUYECKHI] MpHEM COMNOCTaBJIEHHH
34TpaT CTOKA Ha pasHbIX YPOBHAX BOAOXO3AHCTBEHHOrO CTPOMTENBCTBA
fIpH paBHOM INPHTOKE H3 OO/acTH (OPMHPOBAHHS MO3BOJHJ YCTAHO-
BHTb Cjelyloulee. 3aTpaTbl CTOKAa YBEJHYHBAIOTCH MO Mepe pacluHpe-

' HHSl BOJOXO3SIHCTBEHHOIO CTPOHTENbCTBA, OCOGEHHO HHTEHCHBHO 3TOT
npouecc NPOHCXOAHT B MOCJAEAHHE TOIbI.

Ha kaxaom stane BOAOXO3AHCTBEHHONO CTPOHTENBCTBA 3aTpaTH
CTOKa B NpejesiaX HPPHrallHOHHOTO paHOHA 3aBHCAT OT BOJAHOCTH JIET,
BO3pacTas OT MaJIOBOAHBIX K MHOTOBOHBIM.

2. Bo0X0351HCTBEHHO® CTPOHTENLCTBO B (acceiiHe PeKH NMPHBEJIO K
'CABHTY B CTPYKTYpe 3aTpaTr CTOKa B CTOPOHY YBeJHYEHHS HCIapeHHS
€ OpOlaemMblX MoJieH H COKpPAlleHHs HeNpOH3BOAHTENbHBIX 3aTpar
CTOKa.

- 3. CymmapHble yaeabHble 3aTpaThi CTOKA B NEPHOJL HHTEHCHBHOIO
BOJOX0O3HCTBEHHOTO CTPOHTEJbCTBA YMEHbIIMJIHCh 34 CYET COKpalle-
‘HHS HEMPOH3BOJAMTENbHBIX €ro 3aTpar.

. 4. B nepcnexkTHBe BO3MOXHBI JajibHellllIHe CABHIH B CTPYKType 3a-
TPAaT CTOKa B MNpejesax HPPHralHOHHbIX paHoHOB OaccefiHa p. Cuip-
AapbH B CTOPOHY CHHIKEHHSI HENIPOU3BOAHTENbHBIX €ro 3aTpar.

Fr1TABA 4

BO3BPATHbLIH CTOK

_ OpoureHHe 3eMefb B COBPEMEHHBIX YCJOBHAX COMPOBOXK-
[aeTcsl mpoueccoM (OPMHPOBAHHS HA HHX CTOKA, KOTOPHI B MppHra-
HOHHOH NpaKTHKe NPHHATO HAa3bIBATH BO3BPATHBIM.

- B ycaoBusix OCTpPOro Jeduuuta BOAHbIX pecypcoB B Cpepneit Asuu
CCAeNOBAHME BOSBPATHLIX BOJA OY€Hb BAXKHO KaK C TOYKH 3PEHHS HO-
OJHHTEJLHOrO0 HCTOUHHKA OPOLIeHHS, TaK H AJIA OLEHKH MeJHOPATHB-
OFO COCTOsIHMS OPOLIAEMbIX MACCHBOB, & TaKKe KayecTBa BOJHI.
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Cl0KHOCTb, MHOrOPakTOPHOCTH, AHHAMHUYHOCTHL 3TOrO NpoUecca j
OTCYTCTBHE AOCTATOMHO HAAEeMHOH HHPOPMALHH ONpenendior OOJbLUIHe
T]J}',H,HDE'TH B METOJHKE HCCJeJOBaHHA BO3BPATHBLIX BOA H |.'!FI.'HI['JI'J!EICHH
B HX KOJHUECTBEHHOH OlleHKe.

CTOK BO3BpPATHHIX BOA, (opmupylomuxca B DPepraHcKoH A0JHHe,
onpefiesien B pasMepe or 37—45% [8, 11, 33, 98, 100, 112] mo 289
[129, 132], a B l'omoauok crenu or 30% [101] mo 159% [132] ot BORO-
sabopa. Takas pasHOPEYHBOCTL B BEJHUHHAX CTOKA BO3BPATHBIX BOJ
B 3HAYHTEJIBHON CTENeHM onpejesieTcs OTCyTCTBHEM 00OCHOBAHHOIO
NpHEMa HX OLEHKH H Jae eJAHHOH TepMHHOJIOTHH.

[lepBbie cBegeHHSI O BO3BpPAaTHBIX BOAAX OTHOCATCA K KOHIY 20-x
FOJAOB, KOTJA MPPHraTOphl M THAPOTEXHHKH, HCC/IeAysl pyCJa0BOH Oa-
nanc pexk Cpenneit A3wM, NPHILJIH K BBIBOAY O (POPMHPOBAHHH B 30HE,
PACTIOJIOKEHHOH HHMKe OMOPHBIX IMAPOMETPHUECKHX MMOCTOB «100aBOY-
HBIX». «1OMOJHHUTEJbHBIX», «BHIKJIHHUBAIILHXCA» BOJA. B HppHrauHoH-
HOM NpaKTHKe 3TH BOLH Ha3BaJH «BO3BPATHBIMHY.

B pa6orax [18, 70] moauepkuBaercs, 4TO TEPMHH «BO3BPATHBIE BO-
Abl» YAAYHO XapaKTepH3yeT OJHH H3 TJIABHBIX MCTOYHHKOB HX TIDOHC-
XOXKIEHUST — peyHoi cTok. Bmecte ¢ TéeM B HHX rOBOPHTCH, 4TO 3TOT
MCTOUHHK XOTS M SIBJASETCS TJaBHBIM, HO He €JMHCTBEHHBbIM, TaK Kak
HEKOTOPYIO posib B (OPMMPOBAHHH AOMOJIHHTENbHBIX BOAHBIX peCypCOE
HrpaloT atMocdepHble ocaakH. B CBA3H C 3THM TEpMHH «100aBOYHBIEY
Bofbl [18, 70] siBasieTcs GoJjiee MpaBH/bHBIM, XOTH «yKa3blBaeT TOJbKO
Ha caM GaKT JOMOJHHTEJNLHOTO NMUTaHHs PeKH H HPPHUralHOHHOH CH-
cTeMBl, He npejpeuias Bonpoca 00 HCTOUHHKE HX MHTAHHA».

HecmoTpst Ha pa3auuHs B TEPMUHOJIOTHH, MepBble HCC/AeLOBATEJH
STOrO SIBJIEHHSI He PACXOJAMJHCh B OLIEHKe ero CyuiHoctH. Tak, mo
A. B. Yanasirudy [127] «ao6aBoyHoe NHTaHHE DEKH» OCYLIECTBJISETCA
3a cuer cOHPOCHBIX H QUIBTPALHOHHBIX BOJ OT OpOLIEHHS, OCALKOB H
FPYHTOBBIX BOJ. ‘

[To onpenenenuo M. A. IlImuara [145, 146] Bo3BpaTHBIH CTOK
dopMupyeTcss H3 (QHIbTPAUHOHHBIX NMOTEPb KaK INPH OPOLIEHHH, TakK
H MPH MPOXOXK/ACHHH €CTECTBEHHOrO IMOTOKA MO KOHyCy BblHOCA. LLIMHAT
He OTPHIlaJ TaKyKe y4aCTHH eCTeCTBEHHbIX MOA3EMHbBIX BOJ B (POPMHPO-
BaHuH Bo3BparHoro croka. B. JI. Ulyasu [15] u K. M. Jlyuenko [70]
NpHIEPKUBAJKCH TOH JKe TOYKH 3PeHHs O NPHPOJAe BO3BPATHLIX BOZ,
cyHTaf, 4TO nocjaefaHHe GOPMHPYIOTCH H3 (PHABTPAUHOHHBIX MOTEpPb
BOIbl H3 KAaHAJOB, Pycea peK (HHKe OMOPHBIX FHAPOMETPHYECKHX I10-
CTOB), Ha TMOJAX OPOIUEHHA K YAaCTHYHO aTMOCHEPHbLIX OCAAKOB.

B coBpeMeHHOH Hay4HOH JIHTepaTvpe MNPOYHO yTBEepAHJICH TepMHH
«BO3BpaTHbIe» BoAbl. ONHAKO CMBIC/, BK/JaAblBaeMbli PAa3HbIMH aBTO-
paMu B 3TO MOHATHE, CyLIECTBEHHO pasianded. B konue 40-X roaos
M. A. IlImuar 1 A. HU. 1lleBuenko [146] mpennoxHiH pasiHuaTh BO3-
‘BpaTHble BOABI B MPPHraUHOHHOM H THAPOreoJIOrHYeCKOM MOHHMAaHHH.

C TOYKH 3pPEHHSl THAPOreoJora [146] BosBpaTHBIe BOABI — 3TO
«BOJBI, BHIOBIBLIME H3 MacChl NOBEPXHOCTHOTO CTOKa OMpejeseHHOr0
Gaccefina M 3aTe€M CHOBA, B HEKOTOPOH HX HAacCTH, MOCTYNalOUlHe B 3TOT
JKe CTOK, B Ipejiesiax TOro ke GacceifHa» moja3eMHbIM nyrem. B HppH
rallHOHHOM MOHMMAHHH BO3BPATHBIE BOJABI — 3TO «Te BOJbI, KOTOPHIC
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GyaytH 3dXBAUEHBI H3 HMCTOUHHKA NHTAHHS OPUCHTEJNBHON CHCTEMOH,
gaTeM CHOBA TOCTYNAIOT B 3TOT XKe MM CMEKHBIH BOLZOTOK» JHGO
nosepXHOCTHbIM, JHOO noxasemubim nyrem. [146]. Boaw, TepsoUIHecs
p pyc/1ax PEK H BO3BpallalOUIHecss B HHX WJM B Npejesax CHCTEME, B
3TOM C1YUa€ He OTHOCATCA K BO3BPATHBIM.

T;]HEJE e  onpenenieHHe BO3BPATHLIX BOJ J4HO B paborax
c. U. Xapuenko u I'. Il. Jlesuenko [68, 128, 129 132], rae «noa cob-
cTBeHHO BO3BPATHBIMH BOJAAMH IOHHMAaeTcs HDPHrauHoOHHas COCTaB-
_nﬂmmasil AHHAMHYECKHX 3amacoB (croka) FPYHTOBBIX BOA H NOBEpX-
HOCTHBIH CTOK OPOCHTE@JIbHEIX BOJ C OpollaeMbIX MOJEeH.

AHAJIOTHYHOE OMNpejeJieHHe BO3BPATHHIX Box aano T. H. ATtkap-
ckoit [8—11] Kak croka, hopMupyIomerocs «us BOJ, NpPOHJILTPOBAB-
WHXCS C OPOIIAEMBIX 3EMEJIb H OPOCHTEJILHOH CETH B IPYHTOBLIH MOTOK
H BHIKJMHHBAIOIHXCS B KOJVIEKTOPbI, PEKH, 03epa H T. [, a TAKIKe H3
cOpPOCHBIX OPOCHTEJIBHBIX BOM».

BmecTe ¢ TeM, OoTOxKAecTBasAE B Pepranckoi aojauHe BO3BpaTHBIH
CTOK C KOJIJIEKTOPDHO-APEHAXKHbIM, OHA HEe OTPHLAET y4acTHsS B MPOLEC-
ce (IJGPMHPDEIHHHH BO3BPAaTHBIX BOJ C]JHKTDPGB, Heé CBSI3aHHBIX C BOJO-
3460pOM Ha OpPOLIEHHE.

B. I1. Ceernukuit [112] B orsimune or Bcex mpeabiaylHX aBTOPOB
He BKJIIOY3eT B COCTAaB BO3BPATHHIX BOJ NOBEPXHOCTHHIH c6poc ¢ opo-
waeMux nojeH. ITo ero ompeneneHH0 «BO3BpaTHBE BOAB — 4YacTh
CTOKA4, B3siTasd M3 BOJAHOTO HCTOYHHKA, TOCTYNHBUIAS MNOA3EMHBIM IIy-
TeM B €CTECTBEHHYIO HJH HCKYCCTBEHHYIO THAporpaduuecKyio cerb H
Jlajiee B 3TH HCTOYHHKH HJIH B €CTECTBEHHBbE NMOHHIKEHHS H BOAOEMBI».

Bmecte ¢ Tem psag aBtopos [33, 46, 114] cunraer, YTO HCTOYHHKOM
(GpOopMHPOBAHHA BO3BPATHBIX BOJA MOTIYT CJYXHTh «Kak COpPOCHBIE H
QHIbTPALHOHHBIE BOJBI, CBSA3aHHbIE ¢ OpOLIEHHEM, TaK H (DHIbTpAILH-
OHHble BOJABI, (OPMHPYIOLIHECH eCTeCTBEHHBLIM MyTeM H pasrpyKaloLlH-
€Csl B THAPOTPa(PHYECKYIO CETh>.

CylecTByIOT pacXOKJeHHS TOYEK 3DEHHS H 10 NMOBOAY KOHEYHOro
. BOAOMpHeMHHKA BO3BpaTHbIX BoA. [lo onpenenenuio XapueHKO H Jles-
4eHKo [128, 132] crok HaszniBaeTcs BO3BPATHHIM, €CJH OH MOCTYNaeT B
HCTOYHUK OpOIUEHHS] MJIH «NPOMEXYTOYHBIH» BOJAOEM, H3 KOTOPBLIX MO-
KET MOBTOPHO HCMOJIb30BAThCA Ha OpPOLIEHHE.

[To muenmio apyrux asropos [10, 11, 18, 33, 70, 82, 112, 113, 147]
CTOK siBasieTcs BO3BPATHHIM HE3aBHCHMO OT TOro, nomajder OH B HC-
TOYHHK OpolleHHs, B 3aMKHYThbie ecTeCcTBeHHbIe NMOHHXKEHHS H BOAOEMBI
HIH HCNOMB3yeTcss Ha OpOlIeHHe BHYTPH perioHa. B COBPEMEHHBIX yC-
JTOBHSX, KOrjla KOJWIEKTOPHbIH CTOK HHTEHCHBHO (OCOOEHHO B MaJo-
BONHBIE HEPHU,HH} HC“UHI}E}"ETEH Ha ﬂp{}lﬂEHHE [48], JHIUL HaCTh BO3~
BPATHLIX BOA monmajgaeT B HCTOUYHHK OpOLLIEeHHA. [losaToMy BTOpas TO4YKA
3PeHugy, Nno-BHAUMOMY, GoJiee BepHaA.

Bonbuwmuerso ucenenoparesneii craBaT 3HAK PaBeHCTBA MEXAy NO-
HATHAMY BO3BpaTHBIA M KOJNJEKTOPHO-APEHaKHBIH CTOK, CYHTas, 4TO
BTOPOii siBnsiercst BHYTpHCHCTEMHO Pa3HOBHAHOCTBIO NEPBOro. XapueH-
KO # Jlepuenko [68, 129, 132] cuHTaloT, 4TO BO3BPATHEIH CTOK COCTaB-
TACT ML yacTh KOJIJEKTOPHO-APEHAaXHOro, C(POPMHPOBAHHOrO MOA
BAHAHHEM HppHranuOHHBIX (HAKTOPOB. 2




Awanoruuto, B pabore [3?] BO3BPATHBIH CTOK NOAPAa3AEIACTCS Ky

KOJMJEeKTOPHO-ApeHaKHbIH ¢TOK B CapblKaMbIlICKYIO BINAaAHHY, H Boj.
BpaTHbIH — B p. AMyaapblo, XOTH reHe3Hc 3THX BOJ OAHHAKOB.

ITH Pa3HOUYTEHHS B MOHUMAHHH BO3BPATHBIX BOJA MOJKHO CyLIlecr.
BEHHO YMEHbLIUHTb, €CJH HCXOAHMTh H3 3a/1a4H HX HCCJEJAOBAHHA.

Has oueHkH 3¢GdEKTHBHOCTH HCTOAL30BAHHA BOJHBIX PECypcoB g
OPOCHTEJNbHOH CHCTEME, BEpPOSTHO, NpaBHJbHee HCCJAeN0BaTh BO3Bpar.
Hble BOJIbI B HPPHTaLlHOHHOM MOHHMaHHH.

OnHaKo ¢ TOYKH 3peHHS OLEHKH BOAHBIX PECYpCOB /IS HHIKeJeka-
IIHX TEePPHTOPHH cJieflyeT paccMaTpHBaTh BO3BpaTHbie BOAbI B 0Oo0ee
IIHPOKOM CMBbICJe — KaK CTOK, C(OPMHPOBAHHbLIH HHIKE OMOPHBIX
THAPOMETPHYECKHX ITOCTOB T0J BJAHSAHHEM BCEro KOMILJIEKCd XO3JHCT-
BEHHON HesiTEeNbHOCTH.

PasymMeercs, He Bech 3TOT CTOK MOXET KOHLUEHTPHPOBATHCH B ec-
TECTBEHHON HJIH ‘MCKYCCTBEHHOH ruaporpaduueckoi cetn. Hactb ero,
MPH MO3aMYHOM XapaKTepe OpOlLUeHHS H HeAOCTATOYHO Pa3BHTOH Ma-
FHCTPaJbHOH KOJJIEKTOPHOH CeTH, MOJKeT TepsAThCs Ha HCMapeHHe c
BHYTPHCHCTEMHBIX MepesioroB H MECTHBIX 3aMKHYTBHIX TMOHHIKEHHH.

B cBf3H ¢ 3THM JaenaloTcd TNONBLITKH pa3jlellHTh MOHATHS CTOKA ¢
OpOllIaeMbiX MoJeH (MacCHBOB) H BO3BPAaTHOrO CTOKA.

Xapuenko u JleBuyenko [132] mpennaraiorT mepBBIH HA3BIBATH «OPO
CHTEJIbHBIM» HJIH «HppHTauHOHHBIMY» [68], a Jleonos [67] — «ioKaJb-
HBIM .

Mexay TeM pasiH4YHs MeXAy CTOKOM, c(OPMHPOBAHHBIM B Tpeje-
Jlax opollaeMoro moJsis (MaccHBa), H €ro BeJHYHHOH B BOAOMPHEM HHKE
HOCHAT, Ha Halll B3rJs[, He KaYeCTBEHHbIH, a KOJHYECTBEHHBIH Xapak-

TE€p H CBA3aHBI B KOHEYHOM HTOre C YPOBHEM BeIeHHS BOJHOLO X0-
39HCTBAa.

B npuuuune npu seicokom K3U OpolLIaeMOro MacCHBa, JHOCTOYHON
€ro IpEHHPOBAHHOCTH H HAJMYHH MAruCTpaJbHOH BOLOOTBOASIIIEH ce-

TH NIOJlaBJdiollas Macca cToka, GopMupyIoLlerocs B npejesax ero, Mo-
JeT OBITb OTBEIeHA B HCTOYHHK OPOLIEHHS,

C Zpyro# cTOpOHBI, HEKOTOpAst YacTh BO3BPAaTHBLIX BOJ HCHOJb3YyerT
C# JUIA TIOBTODHOTO OPOLIGHHS B palioHax MX (opMHpoBaHHsi. Tak, B
npefenax DepraHcKOH NOJNHHBI B MaJOBOAHBIE IO bl LHIHPOKO pacnpo
CTPaHEHa BOLONONAYa KOMMIEKTOPHBIX BOJ Ha opoliaeMble noJs [48] i

OTKaYKa TPYHTOBBIX BOJ, KOTOpHe Ha 959, dopmupyloress H3 nosepx-
HOCTHBIX BOJHBIX pPecypcos.

~ OTH BOABI He JOXOAAT A0 pycJa p. Ceipnapeh; smecte ¢ TeM, IO
TEHESHCY CBOEMY SIBJSIOTCS BO3BDATHLIMH.

[Tosromy, uto6el He BBOAHTL HOBOI; TEPMHHOJIOTHH H 6e3 TOro 3
MyTaHHOW B STOM BOMpOCe, HA30BEM CTOK, CQOPMHDPOBAHHBI HHXE
ONODPABIX THAPONOCTOB TOH BJHSHHEM XO3SHCTBEHHON JesiTeJbHOCTH
BO3BPATHBIM, MOMHS O TOM, YTO BeJTHYHHA ero MOXKeT OBITb pa3JiHuHd
Ha TpaHHue NOJs, MAaCCHBA H PerHoHa, 3aMKHYTOr0 CTBOPOM Ha PeKe

Crox ¢ opomaemoit teppuropun, KOHUEHTPHpyomuiics B ecrecT

BEHHOH HJIH HCKYCCTBEHHOH TMApOrpaduyeckoi CeTH, COCTOMT M3 MOA
3eMHOH H NMOBEPXHOCTHOM COCTABJAIONIHX.
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[leppaf H3 HHUX B oOuleM caydyae dhopMupyeTcs H3 €CTECTBEHHOrO
M0A3eMHOr0 CTOKAa HA TEPPHTOPHIO U (PUABTPALHOHHLIX MOTEPb:

1) ¢ opollaeMbIX NoJei;

2) B NOABOASIIIEH M pasBoAAUled ceTH MPPHrauHOHHOH CHCTEMBI;

J) B pyGJjaX peK Ha KOHycax BbIHOCA,

4) aTMOCHEPHLIX 0CaAKOB.

[loBEpXHOCTHASL COCTABJASAIOUAA BO3BpATHBIX BOA MOKET (GOpMHPO-
BaTbCH H3.

5) cOpOCOB ¢ OpolIaeMbIX MOJEeH H H3 OPOCHTEJIeH;

) cTOKa aTMOC(PEepHbIX 0CaAKOB.

M3 HHX mepBbi, BTOpOil H nATblil GakTopbl CBsi3aHbl ¢ HPPUralHen,
a ipyrue — Her [18], T. e. nepBble HOCAT ABHO AHTPONOreHHbIH Xapak-
Tep, a OCTaJlbHble CYIIECTBEHHO 3aBHCAT OT NPHPOAHBIX YCIOBHH, KO-
TOpbl€, BIPOYEM, KOPPEKTHPYIOTCH XO3AHCTBEHHOH AESATEJbHOCTHIO.

Bknan nepeuyncJieHHBIX (DakKTOPOB B Mpollecc (pOpMHPOBaHHs CTOKa
¢ OpOLIaeMblX TEPPHTOPHH CYLILECTBEHHO pa3J/JHYeH H MOXKeT MEeHSATHCA
jake B npejesax OAHOr0 paHoHa B 3aBHCHMOCTH OT M3MEHEHHs MPH-
POAHO-XO3AHCTBEHHOH 0OCTaHOBKH.

OnHako B Ji060M cjayyae B MOAaB/siIOlleH CBOeEH Macce BO3Bpar-
Hble BOABI 00s3aHbl CBOHM INPOHCXOKJEHHEM INMOBEPXHOCTHOMY CTOKY.

[To nauubim [80] mo 96% cBoero nuTaHus NOA3€MHBIE BOAbI BEPX-
Hero U cpefHero teueHust p. ChIpAapbu MOJyYaloT 3a CYeT QHAbTPALHH
M HHOUABTPAIMM MOBEPXHOCTHBIX peuHbIX BOA. AHaJOrH4Hble AaHHBIE
npuBoAsATCcs Aas Gaccelina p. Uy [55].

ClefoBaTeNbHO, OCHOBHBIM HCTOUHHKOM (OPMHPOBAHMSA MOA3EMHOH
COCTABJAIONIEH BO3BPATHBIX BOJ SABJAKTCHA (PHIbTPALHOHHBIE NMOTEPH
MOBePXHOCTHBIX PEYHBIX BOJ Ha MOJIAX OPOLIeHHS H B pycjaX KaHaJIOB
H peK.

®uabTpaLMOHHBE MOTEPH HA MOJAX OPOlIeHHs (MIOomafHast QUIb-
TpalHsi) H B KaHaJaax (JHHEHHas ¢uabTpaunusa) oOBIYHO OTHOCHAT K
aHTPONMOTeHHBIM (hakTopaM, a (HIbTpAlHOHHBIE TOTEPH B pycilax
peK — K IIPHPOAHBIM.

[MoTepu Ha JHHEHHYIO (UABTPALMIO CYLIECTBEHHO 3ABHCAT OT yPOB-
HS TeXHHUYECKOTO OCHAIleHHs KaHaJjaoB, OT 3(Q@(EeKTHBHOCTH NPOTHBO-
GHUABTPALHOHHBIX MEPONIPHATHH HA HHUX.

[Torepu Ha MJIOWAAHYIO (QHIBTPALHIO OTPEALNSIOTCH BOJIHO-(DH3H-
YeCKHMMH CBOHCTBAMH TMOUYBOrPYHTOB, YPOBHEM 3aJieraHHs TPYHTOBBIX
BOJl, CTENEHbI0 APEHHPOBAHHOCTH TEPPHTOPHH, KAaHECTBOM [JAaHHPOB-
KH, TeXHHKOH NoJHBa, KBajudHUKalHeHd TMONHBAJbIIHKA H T, M. Ha
60/bUIMHCTBE CTAPbIX HPPHrallMOHHBIX CHCTEM, Tle OPOCHTE/bHAs CETh
NPOXOAUT B 3eMJSIHOM pycJje, JHHeHHas (UIbTPALH npeobaagaer
Haj NJIOLLaAHOM MK coM3MepuMa ¢ Hel [54, 92].

Ha HOBBIX OpOCHTE/JBHBIX CHCTEMAX, A€ MEXXO3SHCTBEHHAs CETh
OCHallleHa NMPOTHBO(HIBTPaLHOHHOH 3alMTOH, a BHYTPHXO3SIHCTBEH-
Has TpeAcTaB/eHa JOTKaMH, Pe3KO TOBBILIAETCS poJb MIOLIAXHOrO
HeTouHHKa (uubTpaluu (3a cuer nopbiennss K3W) n cuukaercs Jin-
HeHHas.
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B coBpeMeHHBLIX yC/a0BHAX 20—30% BOABI, OTBOAHMOM MO KOJjgy

TDpHﬂ-IlDEIIH}HHHFI ceTH ['oJIoOAHON cTelnH, POPMHPYETCH 34 CYET Mo Cpy
Ha opocHTeabHOM cetH [91].
B nepcrnekTHBe (PHIALTPALHOHHBIE MOTEPH AOJIHKHBI COKPATHThCH,
O6aHIOBKA KaHAJOB MNPOTHBOQHILTPAUHOHHOH 3alHTOH, Kayee
BeHHAs MJAHHPOBKA MOJEH JOJKHBI CBECTH A0 MHHUMYMa JIHHEHHy
H COKPATHTH YAEJbHYIO MJIOLAAHYIO (PHJBTPALHIO. ()mtzmn H B Clyya
OCYIIleCTBJEHHS NMPOTHBOMHIBTPALHOHHBIX MEPOIIPHATHH BPSAL JIH MOy,

HO MOJIHOCTHIO HCKJIIOUHTH MOTEPH Ha (HJLTPALHIO, KAK 3TO AeJaercy
B pabore [132].

OnebiT crpoutesnberBa B IosogHo# crenu [47] nmokasaJg, 4To np.
MEeHeHHe pPasJIMYHbIX BHAOB NMPOTHBODHILTPALHOHHBIX 3allHT KaHaJog
B 3EMJISHOM pyclle CHHXX4eT MOTepH Ha (PHAbTpauUui0o B 2—5 pas, Hg
He HCKJII0YaeT ee MOJHOCTBIO.

3aMeHa BHYTPHXO3SIHCTBEHHOH OPOCHTEJbHOH CETH B 3eMJISHOY
pycie JIOTKOBOH TaKKe He HCKJII0YaeT MOJHOCTBIO (DHJIBTPAIHOHHAbIx
NoTePb BCAEACTBHE Ae(OPMALHH JOTKOB H TeUH HX Ha CThIKaX.

B menoM mposejienHe NPOTHBOQHJILTPAUHOHHBIX MEPOMNPUATHH Mo-
MET CYLIECTBEHHO COKPATHTh JHHEHHYI0 (uabTpaunio. CorsacHo [47]
3aBepllieHHe OOJHIOBKH MEXXO03fHCTBEHHbIX KaHAaJOB B 30HE HOBOIQ
opollenHs 'oslogHOH cTenH MOKeT NMOBBICHTH TexHHueckuii KITJIL CHCTe-,
Mbl JOT'K no 95,69% (nporus 92,5% B COBPEMEHHBIX YCJOBHSX).

Bmecte ¢ TeM pacmimpeHHe MacCHBOB OpOLIAEMBIX 3eMeb, MOBHI-
WweHHe HX K3M moJKHBI NpHBECTH NMpH COBpPEMEHHOH TeXHHKe opoue-
HU K YBEJIHYEHHIO 0o0beMa BOAbI, 3aTPayHBAaeMOH Ha MJIOLLAAHYIO,
puabTpanHio. [

[ToBepxHOCTHEIE CcOPOCHl ¢ OpOLIAEMbIX MOJell H M3 OpOCHTe.el
CBA3AHLI KAaK C TEXHHKOH NOJIHBA, TaK H C AedeKTaMH SKCIIyaTauus
CHCTeM. B coBpeMeHHBIX ycJIOBHSAX HOJSI 3THX BOJ B OTTOKE C OpolIae-)
MOH TEPPHTOPHH MOXKeT OHITh Besnka [82] '

IEPCHEKTHBE NMPH COBEPINEHCTBOBAHHU TEXHHYECKOTO OCHAIIeHHS:
HPPHTallHOHHBIX CHCTEM H, TJIaBHBIM 06Pa3oM, BBEIEHHH ABTOM ATHYe::
CKOM cucTteMbl ynpasienus (ACY) skcnayaTauuoHHbIE cOpocHl cyiie-:
CTBEHHO cokpatstcd. OQHAKO NMPH CcOXpaHEHHH 60p0o3aKOBOro crnocoba’
MIOJIHBA HEJIb35l PACCYHTHIBATH HA TMOJHYIO JHKBHIALHIO c6pockbix Boxl
Aaxke B 00paslioBO HAMAKEHHBIX UDPHTallHOHHBIX CHCTEMAX. 1

MPHPOMHBIM (aKTOpaM (GOPMHPOBAHHA CTOKA Ha opolaembix?
3EMJIAX OTHOCAT aTMochepHble 0CanKku u €CTECTBEHHYIO TPYHTOBYIO CO-
CTABJIAIOLLYIO CTOKA PeK u KoJstextopos [11, 128, 129, 132]. ‘
& IEI?{EJLEB"IH‘L’:; LI’I‘}’*‘ET C/IaraTbCs M3 MOA3EMHOTO MPHTOKA M3 06JacTh
Km]: cai - Hf}:ﬂbTPﬂHHGHHHx NOTEPb MOBEPXHOCTHOrO CTOKA HA

Eﬂnpnc 06 Y‘IECT:HGIIIE,HP;I:;{H:F{DE pl? S e

PHTOKA H3 o6JacTtH hopmupoBa,

HHfl CTOKa B OTTOKE BOJBI MO KOJIeKTopaMm u
CJlaMm ABJ1seTCS
JHCKYCCHOHHBIM. PyciaM pek sBJse

y L

1
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qisl Ha OPOLIAEMBIX MOJAX H MepeJjorax H JHIIL YaCTHYHO NONaAaioT
g KOMIEKTOPBL H PYCJIO PEKH.

JlonyuleHHe O TOM, YTO MOA3EMHbIH MPHTOK ¢ rop NOJIHOCTLIO BbI-
KJAMHHBACTCH B KOJIEKTOPBL H pycsio Celpapbi, NpeAcTaBisercs Malo
peanbhbiM. OJIHAKO, €C/IH Jla)ke 3TO MMEeT MECTO, TO y4acTHe MOA3eM-
HbIX BOA B (POPMHPOBAHHH CTOKA BO3BPATHLIX BOJ HECOH3IMEPHMO MAJO
no CPaBHEHHIO C MPPHralMOHHOM cocrtaBiasiiolein®. B DepraHckon K0-

¥ qune npu Bonosabope (1971—1975 rr.) 19 km®/rox u croke BO3BpaT-

+h

HbIX BOA OKOJIO 9 KM®/roj noiseMHbld NMPHTOK ¢ rOp COCTaBJSET BCEro
1 km?/roa.

B yc/a0BHAX NMOATOPHOH pPaBHHHBI, MPHMEPOM KOTOpOH cayxur Io-
JojHas cTenb, nNpH Boaosabope 6,3 kmi/rog (1971—1975 rr.) u croke
BO3BPaTHBIX BOA 2,2 kM%[roj, mnojg3eMHBI#i NPHTOK COCTABJSET
0,2 km3/roa.

L‘ [TocKOJIbKY 3eMJIH NMEepPCNeKTHBHOrO OPOLIEHHS PacCMOJIO¥KeHBl IJ1aB-

]

_HbiM 06pa3oM B paHoHax, aHaJorH4HelXx [osogHOH cTenH, B Oyayuiem
{ BpAA JH MOXHO PAacCYHTBIBAThL Ha CYLUIECTBEHHbIH BKJaJ NOJA3EMHOr0
[PUTOKA K HPPHTallHOHHLIM paHOHaM.

QuabTpallHOHHBIE NMOTEPH B PyCJiaX PeK Ha KOHycaxX BBIHOCA MOTYT
. ObITb B OTAEJbHBIX pPerHoHax 3HAYHTEJNbHBIM HCTOYHHKOM NOMNOJIHEHHS
‘3anacoB noxzemHbx Box [18, 55, 80].
. _ Kak u QuIbTpanHOHHBIE NMOTEPH MPPUTALHOHHOIO IPOHCXOMKIEHHS,
“OHH He BO3BpAllAIOTCH LEJHKOM B KOJJIEKTOPHO-APEHaXKHYI0 H PeyHylo
| CeTb, 4 YaCTHYHO BHIKJHHHBAWOTCA B pycia «Kapacy» W KaHajaos, OT-
" Kypa sabuparoress Ha opowlenue. Kpome Toro, uacth 3THX BOA (IpH
, BRICOKOM 3a/leraHdH ypPOBHSI IPYHTOBBIX BOJl) pacXoAyeTcs Ha HCHape-
' HHe H TpaHCMHpAaIHIO.
QuabTpallHOHHBIE NOTEPH B pycJax peK JiHIIb Ha MepBBIH B3TLJAAL
‘"™MOryT ObIThb OTHeceHbl K YHMCTO NPHPOAHBIM (pakTOopaM (POPMHPOBAHHA
' cToka B opomaemoii 3oHe. [lo Mepe ocyulecTB/ieHHI BOAOXO3AHCTBEH-
HOrO CTPOMTEJILCTBA CYILIECTBEHHO H3MEHSIOTCH YyCJOBHA (QOpMHpOBa-
HHA M pa3rpy3ku 3THX BoJA. CTpPOHTeJBCTBO Pa3BHTOH HPPHTallHOHHOH
CceTH, pazbHparlled BOAHBIH MOTOK y»Ke Ha BeplIHHE KOHyca BHIHOCA,
NMPUBOANUT K yMeHbllIeHHIO0 (DHJIbTPAlHOHHBIX [OTEPb H3 pycja peKH
[118, 133]. C ppyroit cTOpOHBI, CO3/laHHE PA3BHTOH KOJJEKTOPHO-Jpe-
Ha)XHOH ceTH cnocoO6CTByeT KOHUEHTPAaUWH 3THX BOL H OTBEJEHHIO HX
B pycJo.
Xo3siicTBeHHAsl JesiTeJbHOCTh CYLIeCTBEHHO KOPPEKTHPYeT H ApYy-
TOH npupoaHbiii hakTop GOPMHpPOBAHHA CTOKA C OpOIllaeMbiX 3eMeJb—
atMochepuble ocaakH. EciH KOJHUECTBO HX LEJHKOM Onpenensiercs
IPHPOAHBIMH 3aKOHOMEPHOCTAMH, TO CTOKO(OPMHpPYIOLIAsi POJb 3aBH-
CHT OT X03fIHCTBEHHOrO OCBOEHHSA TEPPHTOPHH.
Ilpu BhICOKOM 3ajleraHHH YPOBHSI TPYHTOBBIX BOJ 4YacTh atMocdep-
BlX OCaJIKOB pacxojyeTcsd Ha NHTaHHe 'PYHTOBBIX BOL.
[To pacueram JI. M. Kaua [54] B l'oaoauolt crenu npu ray6uue 3a-
JieraHusi rpyHToBbhix BoA 1,9 M Ha HX nuraide B 1950 r. (ocaaku

* 3a HcKaoueHHeM TEPPUTOPHIT ¢ YCHJIEHHBIM MOA3EMHLIM NPHTOKOM HJH CAYY4eB,
lOr'/la BepTHKAJbHLIH [ApeHax BCKPHIBAET HANOPHEIE BOAH,
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200 mM) nowao 12%, a B 1953 r. (467 MM) — 34Y% BBIIIABUHX dTMg
cepubix ocaakos. [1pn GAH3KOM 3a/eraHuy rpyHTOBBIX BOJ (10 2 y)
BepXHsA TPAHHILA KANHAAAPHON KaHMBbl JEKHT y MoBepXHOCTH. B 310y
cayuae arMocgepHble OCaAKH BBI3OBYT MOAbEM ypopHs rpyHTOBBIX Bo,
NyTeM CHAPOCTATHYECKOrO AdBJEHHS Ha BepXHHe KOHUbI KalHJ1:APog
OTXKATHS BJATH B HHX M KanuaaspHoro c6poca. OcobeHHo 0J1aronphsy
Hble YCJOBHS IJs NHTAHHS TPYHTOBBIX BOJ aTMOC(pepHbIMH ocalKamy
CO3AI0TCS B MEPHOA MPOBEeAeHHs BJAAro3apsakoBbXx H TPOMbIBHLY
MOJHBOB, KOTAA BJAAXHOCTh MOYBbLI GJH3KA K MOJHOH BJAATOEMKOCTH, ¢
HclapeHue Mago.

B ycaoBHAX XOpOWIO pa3BHTOH ApeHHpYylolleli ceTH 9acTb aTMo
cthepHBIX OCAAKOB, AaKKYMYJHPOBABIIUXCHA B TFPYHTOBBIX BOAAX, MOXe
BMeCTe ¢ HHMH BBIKJMHHBATLCS B JPEHAKHYIO CETh. i

[Ipu BBICOKOPA3BHTOM YpOBHE BeIeHHsS BOJAHOro XO3fHCTBA, KO
BCS OpOIIaeMas TePPUTOPHS MOKPHITA TYCTOH CeTbl0 KOJIIEKTOPOB i
JipeH, 30HA PacCeMBaHHs CTOKA B OT/JeJbHble NMEPHOAbl MOXKET HpEBpd
11aThCH B 30HY €ro (pOpMHPOBAHHA. :

Uccnenopauus ITU Ha HukHeloHCKOH OPOCHTEJNbHOH CHCTEM
[69] mokasamm, uTo B CpegHeM 3a TPHM rofa 3HMHHH CTOK Ha KOJJEK
topax uactuuno (10—15%) dopmupyerca u3 NMOBEPXHOCTHOTO CTOK:
TANBIX H LOMKIEeBBIX BOA. B Becennuii nepuon (Mapr—anpenib) Ha Kol
JieKTopax MpOXOAMT MaBOJOK; B 3TO BpeMsl Ha JIOJI0 TMOBEPXHOCTHAL
BOA mpHXoAHTCH 55% cTOKa. DKCnepHMeHTallbHble AaHHBIE 'TH moxe
3bIBAIOT, YTO KO3((HUHEHT CTOKa ¢ OpollaeMbIX TOJIeH COCTaBJSACT |
sTHX yeaoBuax 0,12, ¢ 3abo/ioueHHbIX H MepeyBJaaKHeHHbIX — 0,57
HemocpeACTBEHHO B pycioBoil 0 ApeHaxkHo# ceTH 0,90—0,97.

PaBHuHHAs TEPPUTOPHUSE B YCJOBHAX apHAHOTO cpeiHea3HaTCKor
KJIHMAaTa fBJSETCs 30HOH paccedMBaHUs, a He (POPMHPOBAHHMA CTOK:
OnHako B OTAe/bHble NEepUOAbl OPOCHTEJbHAs H KOJIJIEKTOpHad CeT

MOXKET CJYKHTh MeCTOM KOHIEHTPAallMH TaJoro CTOKA.

Tax, npesuni Kanaa [laprom (6Gacce#H p. 3apaBliaH) NpH MOMOLI
obpasoBaBuleiics ceTH oBparoB ApeHupyer Ilapromckylo crtensb, cobl
paer ee tajbie Boabl [151]. EctecTBeHHO, 4TO BeposTHOCTH (OPMHPC
BaHHA TaJ0ro CTOKa Ha paBHHHHOH TEPPHTOPHH NOBbIILAETCS B oAb
OOMJIBHBIM YBJIaKHEHHEM.

Hccaeposanus [105] nokasanu, uTo MeTeoposornyeckas oGeraHo!
Ka, GuiaronpusTHas AJgs (POPMHPOBAHHS 3HAUYHTEJNBHBIX BOJ TaJb
MaBoAKOB, MoBTopsercsd B PepraHckoil ponauHe pas B 25 ser, a B [l
JoaHoi crend — pa3 B 100 yser. B ®epranckoi L0JHHE CTOK 3TOT KO
LeHTPHPYeTCs B OJAMH BeceHHHH Mmecsau (mapt) u cocrapasier 10—20°
THAPOMETPHYECKH YUTEHHOro cToka uau 1,2% HOpMBI rogosoro.

BeposiTHOCTh NOBTOPeRHMS MeHee 3HAUHTENbHBIX Napoakos 060
BeJHKa H YBeJHUYMBAeTCs MO Mepe pocTa IyCTOTbl HCKYyCCTBEeHHOH TH:
porpaHueckoil ceTH. :

Uccaenosauusa, BbinogaHenuble Ha npumepe onoanoi crenn [10°
MoKasanu, 4to 06BEM NaBojka, cHOPMHPOBABILErocst B MeTeopoaor
YeCKHX YCJAOBHSIX, MOBTOpAIOUIHXCA B cpeaneM pa3 B 100 xer, cocrad!
okos10 300 maH. M® wau 239% crToKa MO KOMIEKTOPHO-IApeHaxHOH €&
3a 3TOT rof. B rombl, He crodn o6ujabHBIE aTMOC(epHbiMH ocaakay
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T IIII:[ -_}I[Fl‘[. ‘l\.-]l}l{;] L“lrlllll'[:('lrrf ]
peJ/iH! : 'CHHO Hieke. Opnako
‘DYHTOBBIX BOJ gk ' 10 Mépe nojaveMa
4

A i T ETRYS B dopmupoBa-
Qi CTOKa ct-l}!}[lLll.:!f.M{}I{J MAaCCHBA MOXKET cyulecTBeHHO anHEH ;
Urak, CTOK, OpMHpYOWMiics g e

OpomraeMoi 3oHe
- - .. - : n{-l]
[,_,””“thm uﬁpﬂ.mm, dHTPONOTreHHBLX EIDEII*:T(}pUE. {IIE'iHE]HIII:.[%{ I:;:::qﬂ}{HH;ﬂMﬁ

yeeMCTBEHHOCTH TEPMHHOJIOTHH BO3RD:
::1}" gt o s g 3BPATHBIM) B 001uem cayyae cocro-

l“. HHX “F‘Fj“r*ll“}“‘”}”bfi KOMNOHEHTBI, GeaycnoHo, [IpeBaHpYIOT.
OaHako B OTACJALHLIE MEPHOALL N B psipe Oporuaporpacduueckux pafio-
HOB MOXKET TMOBHINATLCS POJIb TAK HA3bIBAEMBIX NPHPOAHBIX fpamf}puﬂ
BansHHE STHX TOCJACLHHX TaKXKe CBA3AHO C JeATENbHOCTBLIO qenua&a’a'
JIpub CO3aHHE HCKYCCTBEHHOH ruﬂporpaanqemmﬁ CeTH H nr:m"hem'
ypoBHs TPYHTOBBIX BOA Ha OpPOLIAE€MBIX MacCHBaX CO3NaH VCJ10OBHS
ansi QOPMHPOBAHHS CTOKA C OpOLIAEMOH TEPPUTOPHH B rOfbl, 3KCTpe-
Ma/nbHbIC M0 YBJAXXHEHHIO aTMOC(HEPHBIMH OCaAKaMH, PaBHO Kak yBe-
JHYHJIH CTENEHb NPEHHPOBAHHA NOA3EeMHOr0 NOTOKA.

Tanwli NaBoAOK, COPMHPOBABIIHHCA Ha PABHHHHON H HH3KOrop-
HOW TeppHTOPHH DepraHckol moJuHB, B 1969 . Gpia CYILEeCTBEHHO
Gosabiie, yeM B 1921 r. npu awasoruyHoi MEeTeOpOJIorHyeckon obcra-
HOBKe, 10 MEHe€ DAa3BHTOH MCKYCCTBEHHOH ruAporpaduuyeckoil ce-
tH [105].

Co3gaHHe KOJJIEKTOPHO-IPEHaX» HOH CeTH fBJAeTcs HeoOXOAHUMHEIM
ycJoBHeM A/ GOPMHPOBAHHS TAJOro CTOKA H Ha OPOLIaeMBIX 3eMJISX
ora ETC [67].

B cBere ckasaHHoOro peJjeHHe (akTopoB, GHOPMHPYIOUHX CTOK B
OpollaeMOH 30He Ha aHTPONOreHHble (HPPHrauMOHHBIE) H MPHPOAHbLIE,
npeicTaBjasgeTCcHd YCJOBHBIM H TPYAHO OCYILLECTBHMBIM.

[losromy, paccMaTrpHBasi 3TOT CTOK C TOYKH 3PEHHS JAOMOJHHTEJb-
HBIX (BTOPHYHBIX) BOJAHBIX PECypcOB, OLLEHHM €ro HHTerpajbHo.

CywecTByomue MeTOAbl NPHOJIHIKEHHOH OLEHKH BO3BPATHBIX BOA
OCHOBaHBl JiM60 Ha YypaBHEHHH BOAHOro OaJjaHca  TEPPHTOPHH
[128—130, 132, 134], 1160 Ha pycaoBoM BoaroM Ganauce [10, 11, 33,
112, 143].

[IpeumyuiecTBo mepporo Meroja mepejl BTOPBIM OYEBHAHO, TAK KaK
OH NMO3BoJIsieT OUEHHTh BeJHUYMHY BO3BpaTHbBIX BOL B CHCTeME €ILE B
CTafuu ee mpoektupoBahusi. OAHAKO HEBBICOKAs TOYHOCTE onpeneJne-
HUSL cocTaBasioluX BOAHOro 6GajaHca TEPPHTOPHH HE rapaHTHpYeT
NPHEMJIEMOl CTeNeHH JOCTOBEPHOCTH MOJY4YeHHOH OLEHKH.

[Tpu HCCJIeJOBAHHH CTOKa C Dpumaemuﬁ TEPPHTOPHH Mbl HCXOJIHM
H3 TOro, yro B pafioHax, rae HMeKT MeCTO, B OCHOBHOM, BHYTPHCHCTEM-
HBle BO3BpaTHble Bobl (Hanpumep, osofHas cTenb), OHU OLleHHBAIOT-
CA THAPOMeTpHUEeCKH KaK CyMMapHblil CTOK 1O KOJIEKTOPaM.

B HPpHrayMOHHBIX paHoOHaX, rjae pera obJsajaer ﬂpEHpriliDmEff
CIOCOGHOCTBIO, a MArHCTpadbHble KOJJIEKTOPBI, MOMHMO OCHOBHOH CBO
€ dynkiuy, TPAHCTIOPTHPYIOT TPAH3MTHBIA CTOK 6OKOBbBIX npﬂrqnuf,_
Wepr dHCKas JoJMHA) M CJy»KaT HCTOYHHKOM OpOLIEeHHH, xmnnemg”
HbIH cToK, Bompekn yrepxaennio [10, 11], ne MOKET CAYKUTD KOMH-



: TOKZ /JOIerOCs B TPefe.
yeCTBEHHONH OUEHKOH BO3BPaTHOro CTOKd, hopMHPY mulmrf:ii;n-m};,IT:IQ
j1ax HPPHIALMOHHOTO paifona, B THX ycaAOBHAX BEJH JLIIfH{L '1‘HL-E-;HFT biy
BOJ PACCUMTHIBAJIACh, HCXOAsA M3 NMPHBEACHHBIX HHIKE coobpa:z +

4.1. Pacuer Bo3BpaTHBIX Bog B OaccerHe p. CoipiapbH

Crok p. Coipapph NMpH BbIXOAE H3 depraHcKOH  JA0JHRY

(r. Bekaban) caaraercs H3: | '
a) TpaH3HTHOro croka &, T. € YacTH CTOKa, He 3a0paHHOroO H;

OpolLleHHe B mpeaesax depraHcKoil AOJHHBI, 4 TPAHIHTOM MpOXOAsLile.

ro Mo pyciay pekH H ee NPHTOKOB,
6) CTOKA BO3BPaTHBIX BOXA, chOpMHPOBABLIMXCH B Npele/Iax c;}:dmua.
eMBIX MACCHBOB ¥gps M MNOA3EMHBIM HJH MOBEPXHOCTHBIM HYT 10:

lIeAIIEero A0 3aMBIKaIolLero cCTBOpa.
[Toapycaosoit cTok p. Ceipaapbi B crBope bekabaga OTCYyTCTBYe
yn:yf‘l“ynna: (8

yﬂt}a:yu'_yw {g

H

OTKYy[1a

ChepnoBaTesbHO, pacueT CTOKa BO3BpaTHBIX BOA B CTBOpE, 3aMb
KalolleM HccaenyeMbld paMoH, CBOIAHTCH K OLEHKE CTOKa TPaH3HTHL!
BOJL.
B nepsoM npub/HIKEHHH BeJHUHHA 3Ta paBHa

}’T:(Vn_ o R yaun*:r.'—PcL)_ + {yﬂ.ﬁﬂﬂ.—
e yﬂﬂﬂ.ﬁﬂ-ﬂ; = Pﬂm-:.]' —I_ Vf;* {m

rae ¥n.cr. © ¥p 6ox. — MOBEPXHOCTHBIH MPHTOK H3 06J1aCTH hopMHpO
BaHHA COOTBETCTBEHHO MO OCHOBHOMY cTBOJMY P. Ceipnapeu (HaphiH |
Kapagapbs) u ee 60KOBHIX MPHTOKOB B NMpeaenax PepraHckoi A0JHHB

Ysoa. cr. H ¥sox. s0x. — BOL03a6OP M3 CTBOJA P. Ceipaapbu U ee 60KO
BhIX NMPHTOKOB; V| — pycioBoe BHIKJHHMBAHHE YACTH MOI3EMHON
MPHTOKA H3 00JacTH ~(OPMHPOBAHHS; P W Pg,. — mnorepu H

QHABTPALHIO H HCNapeHHe H3 pycaa p. CHIpAAapbH H ee GOKOBBIX npi
TOKOB.

C temM utobbl He mMpeyBeaHUHTH BEJIHYHHY BO3BPATHBIX BOJ, mpi
MEM, YTO BeChb MOA3EMHBIH NPHTOK H3 06JaCTH GopMupoBaHHs goxoal
TPaH3uTOM 10 cTBOpa r. BekabGana (r. e, V;:v“), XOTS € 6GoJablue
BEPOATHOCTBIO MOXKHO MPeANONOXKHTL 06paTHOe,

Pycm_} Colpaapen B npemenax ®epraHcKON LOJTHHBI ApeHupye
NPHJIEraloULyI0 TeppHTOPHIO. JIHIIL B OTHebHbBIE nepuoabl MaJjoBol
HBIX JIET, KOrla YPOBHH TPYHTOBBIX BOJ Ha TEPPHTOPHH CHHKAWTC
HHIKE TOPH3OHTOB BOABI B peke, HaGJ01aeTCs oOpaTHast KapTHHA.

HnaTumy B NMEPBOM NPHOJHKEHHH NMpHMeMm BeJIHYHHY P, =0.

['eonoruyeckoe crpoenne ®eprasckoit RoMHHBI TaKOBO, uTo 604!
m.H_HCTHﬂ BOKOBBIX NPHTOKOB, H-Hﬁllﬂ' H3 30HBI fbﬂpMHPDEéHHH CTﬂHE'E
fIOaaeT Ha KOHycax BbIHOCA B SOHY NPOBANIBHOH PHIALTPALHH. |
44
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[ToaTO 1; € ]m.x_ CH3JIHIIK K » CTOKa 6
Vg 6ox. — ¥ Boa. bok.) JOCTHrajoT pycaa p. Cy . OKOBBIX MPHTOKOB
nyTeM- PAAPbH  NOBepXHOCTHBIM

g 3TOrO CT
tacTh ITOrO CTOKa, qmﬂh'r[}ynn?h a KoHycax puinoea
: v MPOXOAHT

; L n % : "‘ A
Cﬂﬂ}{'\“h”l NOA3EMHBIH ”}-”I b, B HDHI_[,E' HDTQPDFD i ﬁ
kanaabl, PEKH, POLHHKH M KosmekTopy, cnae DHEIMHABAETCS B

oTH TEPPHTOPHH C OJIH3KHM EHHETHHHEMe’;lé?::“_:{{:impﬂe‘rﬁf C NOBepxXHO-
CroK, BBIKJTHHHBawmuiuficy p pycao p. (“bxﬂ FPYHTOBBIX Bop.
HKCHPYETC3H B CTBOpe r. bekabGana. “>'PAAPLH M KosMekTOpOB,
CorJacHO THAPOreoJIorHyecKkHy
ryre CpeAasrHnpoBOAXJIONOK Mo MaTepHanam Habo
p. Cox QUILTDALHOHHEIE MOTepH B Pycrax 60koBy
nenax @ePraHCKOH NOJNMHBI B Cpegmen PaBHBI 65 M3/c. Hcex
ro, yC/IOBHO NPHMEM, 4TO MpH pasmoctn Y, By OAst H3 3T0-
65 M°/C, MOBEPXHOCTHRI GOKOBOY Tpanant B+Ch.[PIlHPDI:I?Z:: ﬂ:;:;:yh'iriﬁ?;f

B MPpOTHBHOM CJlyHae 10 DeKH MOBEpPXHOCTHBIM MyTeM NOXOAHMT JIHLIb
¢cTOK, NPEBBIMIAIOLIHH (DHIbTPALHOHHBIE NoTepH.

Torna ypaBHeHue (19) samuimem B puge

y—: =" {yn eT. ‘Vﬂm.c*r.) e (yn.ﬁnﬂ_ T yﬂm.ﬁux,"‘ 65] [11)

C 1956 r. B cBA3H co cTpoutenserBom Kaitpakkymckoro BOJOXPaHH-
JHIa YacTh CTOKA (TPaH3HTHOrO W BO3BPATHOr0) pacXoayercs Ha He-
NapeHHe ¢ €ro 4alllhk H Ha 3amnojiHeHHe ee eMKocTH. CleZoBaTesbHO,
TPAH3UTHbIH CTOK, MOCTYMNAIOUWIHH B CTBOP, 3aMBIKAMILHIL DepraHckyo
AONHHY, M3MEHHJICA HA BequuuHy E'+AW’ rpe E/ — szarpath TpaH-
3HTHOTO CTOKAa Ha HCNapeHHe C MOBEPXHOCTH BogoxpaHuaHma; AW’ —
3aTpaThl TPAH3HTHOIO CTOKAa Ha 3aMoJHeHHe MepTBOro obdbema BOAO-
XpaHHJHILA H ero peryJHpyroued emkoctH. Heyuer Beanuunst E'+AW’
BEJeT K HCKaKeHHIO, Yallle NpeyBeJIHYeHHI0, JOJH TPaH3HTHOTO CTOKA
B ctBope Bekaban, paccuuTbiBaeMOMY TIO ypaBHeHHio_(8). Beanunny
E'+AW’ M0oxHO OPHEHTHPOBOYHO OIEHHTb KaK

X NPHTOKOB B npe-

(E"I_ A W)(l ) {Iana)t {]2)
rne E4AW — sarpatsl cTOKa, CBf3aHHBIE C KalipakKkyMCKHM BOJO-
PanunnweM; l—a,,; — HOAA TPAH3HTHOrO CTOKAa B rOAOBOM CTOKe

P. Colpnapeu B crBope Bekabapa (mpH OTCYTCTBHH BOJOXPaHHJIHIILA),

_ NPHHAT C
Mo ~ OTTOK B 3TOM ypaBHEHHH
yueHHass no ypaBHeHHIO (9) 2 ¥ ero pery/iHpOBaHHe

nnnpaBHaMH, KOMIEHCHPYIOUIHMH zaTparhl CTOK R 1

8 Kaitpakkymckom Bogoxpanuanuie. Jrta OLEHKa, B H CTBDPE -
ﬁ'""”’*“E‘HIHL XapakTepHayer AOJK TPaH3HTHOTO CTOKAa B P

BOR0XpanHaHIIA h

: - M Pepral-

Fonosoit crok BoaBpaTHBIX BOX B CTBOPE, 33?"1{’101{112;;%“ m]: S

“KYlo nomuny, B ycaosusax paborsi KaHpakKyMCKO
(13)

Toraa pasen ._
yu:i:yu'_yr+(E+hW)(l—-mWﬁa' _
: - npHBeAEHbI
Pesynprars pacuyeToB, OCpeAHEHHBIC Mo NATHJAETHAM, MPHBS
8 Tabu. 4.1, 4



Pacuer cToKa BO3BPAaTHBIX BOJ, BBLIXOUAUIHX 33 npejesbl Yupyy,.
Axanrapan-Kesaecckoro MppUraluMoHHOro panoHa, BBIMOJIHEH MO ypag.

HEHHK)

.ll' . 2 5 F
J noAa s 1'”

hF i~:“Frlt E ‘VHII.L} B (Vu : Il"Fu;'r Hi]

0

rape 2, — cymmapHblit ctok p. Uupuuk, Axaurapan u Kesec, Kanan,
Boscy H KONIEKTOPOB B YCTbEBLIX CTBOpAx; &, — CyMMapHbIH NpHToK
H3 obnacrtu popmuposanus; V,—V ,— pesyabTHpylouas NOA3EMHOrg
MPHTOKA H OTTOKA.

Tab.auya 4]

l0n0BOH CTOK BO3BPATHLIX BOJL (OCPEAHEHHBLIM MO MATHAETHAM) HA rpaHUue
HPPHIrallMOHHBIX pavonos B Oacceide p. Coippapsu

CKOH 30He (cymMma Ha
rpaHHie panoHOR)

CTok Bo3BpaTHHIX BOA [HH c) B CpeaHemM 34

= - = 2 | S e = e

@ > > E - = = -

Hppurauvontei pafion %‘: S S I:?_.T E < S E

2 - 2 = = - e .

i o i o 1o (= ) =

@epranckas [0JAHHA 120 175 201 224 234 269 296 283

r. bekabag

YAKHP 79 65 62 77 79
[onogHasn crens 6 14 26 50 68 |

B T. 4. B CHipiapsio 6 11 21 32 33
B ApHacai 3 5 23 35 l
I anbBepanHcKas cTenb 8 11 13 11 15 1:
XJONKOBOAYECKasi 30HA 290 283 271 321 294 |
(creop k. Kokbyaak) 'l.
B T, 4. B Cupnapsto 290 280 266 298 259
Beero B xaonkosogye- 317 324 370 439 445 |-.

Kak u B ®epranckoii 10/uHe, NPHHSATO, YTO 3TA Pe3yJAbTHPYIOUIAf |
HOJHOCTRIO Monajaaer B pycao p. CelpaapbH. |

Xorsi THAPOMEJHOPATHBHOE CTPOHTENBCTBO B 3TOM paloHe Haua-
JIOCh y2Ke B TOAbl NMepBoi maTuaeTkn [7], ouenky BO3BPATHBIX BOJ
yAajaoch MOJYYHTB JHWL ¢ 1950 r., u6o ¢ storo BPEMEeHH MBI pacnoJna- |
raeM cBelleHHAMH 0 Bojno3abope. '

Beaencrsre NOBTOPHOrO HCMOAB3OBAHMA BO3BPATHBIX BOX B npene: |
nax Pepranckod ponuuet 1 YAKHUPa npusegennass shime meromankd |
MO3BOJISIET y4YeCTb MX JIHIIb HA TPAHHUE 3THX perHoHoB. CiegopaTedb’
HO, 3Ta OLEHKA NPHTOJHA JIHIIbL AN pacueta BOAHBIX pecypcoB HHME |
Jexaied TeppUTOPHH. |

BoaspaThbiit cTOK B cTBOpe K. Kok6Gynak MOJyyeH cyMMHpoBaHHEM ‘
BO3BPATHBIX BOA, NMOCTYMAIOUIMX B pycao p. Celpaapbu us fpepra}[{:]{ﬂﬂ i
noiunsl, YAKHPa, T'onoanoit u Janssep3unckoit creneii:
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(¥508 — g Yooa) + y,,.;.ﬂ 3 }’J;a, (19)
cre Yaos — aos Yior — TPAH3HTHBI BO3BpaTHbI cTOK 3 Pe raH
cKoil NOJHHBI; ¥ yos — BO3BPATHBIN CTOK R CTBOpe r, Bekabana: up
noJsisi BO3BPATHBIX {HDILEB EEDHE pr.y‘(‘:hrpﬂapbu B CTBOpe Hnnuaéﬁulpnaa B
5 S € P 2K« )
cpejiHee TeueHHE exaban); sox — BOAO3abop p Fmﬂoﬂﬁym H

s 4 # P ¥
[la/bBEP3HHCKYIO CTeNH; a«. - V' =~ — yonuyecrso BO3BPATHBLIX BOJ

B crBope . bekabana, u3simaemoe us Coipaapbu mus OPOLIEHHsT Cpeji-
Hero TeueHus; V. = *BPaTHBIM CTOK M8 YAKHPa: 3 — pos-
. BO3

BpaTHbIH CTOK H3 ['0s0AHOM 1 HanbBepsuHcKoii crenes:

[TonyueHHblE OUEHKH BEJHYHH BO3BPATHHIX BOJ HI:FIIICHT B CHAY le-
Joro psiia TNPHHATBIX HNONYIIEHHH OPHEHTHPOBOYHBIH Xapakrtep H
AOJKHBI YTOUHSTLCA IO MEPE HAKOMJIEHHS] HHOPMALUK O BOLHOM pe-
| XKHMe OpolaeMbIX 3eMenb. ONNAKO OHH MOSBOJSAIOT CYAHTH O MHHAMH-
K€ BO3BPATHBIX BOML M OCHOBHBIX 3aKOHOMEPHOCTAX MX (POPMHPOBAHHS.

B NpaKTHKE BOAOXO3SHCTBEHHBIX PacYeTOB MPHHSTO BhIpaKaTh
BO3BpaTHbIH CTOK B NPOLEHTaX OTHOCHTEJbHO BOK03a6opa.

JIO — =
y 200 =
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=
= =
S N
S
o
= 700 i olll
o fif
= O ¥
| | | | |
d Jog 400 300 Bodosabapmic

Puc. 4, TopoBoh cTOK (OCpelHeHHBIH MO MATHAETHAM) BO3BPATHHIX BOJA 3a NpeAensl
dppHrauHoHHbiX padoHoB Oaccefina p. CblplapbH B 3aBHCHMOCTH ui Bofosabopa H3

MOBEPXHOCTHBIX BOJ:
] — ®epranckas poauxa, [/ — Jlanbeepaunckas crens, [/ — YAKHP, IV — To-

MOAHAA CTEMb:
J—]3 — TO ¥e, YTO H Ha pHc. I

OaHaKo TpH NMOBTOPHOM HCIOJb30BAHHH BO3BPATHHIX BOX (OCOGEH-
O pacnpoCTPaHEHHOM B MaJOBOJAHbIE TOABI) B paiHoOHaX HX (POPMHPO-
JaHHA, 4 TaKKe HHTEeHCHBHOH OTKauykKe MOJA3eMHBIX BOJA 3TOT NOKasa-
eJ1b BeCbMa yCJIOBEH.

[T0o3TOMy CTOK BO3BPATHBIX BOJ Ha IPaHHIE HPPHIAUHOHHBIX pak-
'HOB TIpHUBeleH B abCOJIIOTHBIX BeJHYHHAX (traba. 4.1), a Bomosabop
k [OBEPXHOCTHBIX BOJ MCIOJNb30BaH B KayecTBe HHAEKCA HX (QOPMH-

PBanus (puc.4u 5).
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Puc. 5. l'oaosoii cTok Bo3BpaThuX Bof (M*/c) 3a npeaean
Gaccefite p. Cuipaapeit B 3aBUCHMOCTH OT BoA03alopa
a — ®epranckan noauna, 6 — YAKHP, ¢ — Tonoan
TOKa:

HPPHTALHOHHBIX PailOHOP®

1-P<10%, 2 — 0K P< %%, § —2B<P<50% 4 —50<PCIES, 5 — 75 <PS

<%, 6—P>9%0%
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Q6 OCHOBHbIX 3aKOHOMepHOCTAX (POPMHpPOBAHHA BO3BPATHBIX BOJA
qydlle CYAHTb MO OCpeAHEeHHBIM (3a O J1eT) BeJHYHHAM, NMO3BOJAKIIHAM
ocna0UTh BJAHSIHHE BTOPOCTENEHHbIX (AKTOPOB M YMEHBUIHTh ‘CAy4aH-
yple MOTPeIHOCTH pacuera (raba. 4.1).

ypeJqHYEHHE CTOKa BO3SBPATHBIX BOJ 34 NpeAejbl HPPHralHOHHBIX
pailoHoB B Oaccelte p. ChipfapbH CBAI3aHO ¢ KPYNHLIM BOZOXO3AHCT-
geHHBIM CTPOHTEJALCTBOM, HalpaBJéHHBIM KaK HAa yJAyulleHHe MeJIHO-
paTHBHOIO COCTOSIHHS 3€MeJib, TAK H MOBHIIIEHHE HX Bogoob6ecneyeH-
qocTH (puc. 4).

MHTEHCHBHOE MEJIHOPATHBHOE CTPOHTENBCTBO, OCYLIECTBJAEHHOE
nopceMecTHO B OacceiHe p. ChipaapbH B KOHILe fﬂq H HauyaJuae 50-x
rof0B, CKa3aJocb B HEKOTOPOM yBeJHYeHHH (ocobenHo B PepraHcKo#H
n0JMHE) CTOKA BO3BPaTHBIX BOJA B 3TH I'OAbl OTHOCHTEJBHO JAPYrux IpH
aHAaJOrHYHOM BoA03abope (pHc. 4).

3a MCKJIOUEHHEM 3TOrO NepHoOJa CTOK BO3BPATHBIX BOJ (OCpemHEH-
Hblll MO NATHJAETHSAM) Ha IrPpaHHLle HPPHIallHOHHBIX PaHOHOB TECHO CBA-
3aH ¢ B0OA03a0OOpPOM H3 MOBEPXHOCTHBIX BOA B Ipejesiax 3THX paHOHOB
(puc. 4).

Ha Beixojne us @epraHckod aojuHbl (r. bekaban) cTok BO3BpaTHBIX
BOJ BO BTOpOH nojosuHe 60-X rogos yBeJuyuJscsi B 2,5 pasza nmo cpas-
HeHH10 ¢ KoHuoM 30-x. Bopozabop W3 noBepXHOCTHBIX BOJA 34 3TO Ke
BpeMs yBeJiHYHJ/CcA B 1,8 pa3a. |

Bopozabop B I'ojoaHylo crenb yBeJH4YHJcd ¢ Havaaa 50-X Ho Ha-
yaJsa 70-x rogos B 3 pasa, a CTOK BO3BpaTHBIX BOA B 11 pa3. ¥YBenuue-
HHe KOJJEKTOPHO-APEHaKHOro CToka 3a mnpepenbsl [laabpBep3nHCKOH
CTEeNH TaK}Ke IpeBbllIaeT yBeJHuYeHHe Bojo3abopa. Jluiwp B npenesnax
YUAKHPa npupoct Bojgozabopa npesbilliaeT NPHPOCT BO3BPATHLHIX BOX
(puc. 4). |

Mrak, B GOJbLIHHCTBE MPPHrallHOHHBIX paHoHOB Gacce#na p. ChIp-
JapbH NPHPOCT CTOKa BO3BPaTHBIX BOJ ONepexaeT IPHPOCT BORO-
3abopa.

CoefoBaTeJibHO, YBeJHUYUEHHE CTOKa BO3BPAaTHHIX BOJ B OaccenHe
p. ChipJapbH B 3HAaUMTEJbHOH Mepe CBSI3aHO C POCTOM BOAOOGeCcHeyeH-
HOCTH TEPPHTOPHH Ha (pOHe HHTEHCHBHOrO CTPOHTEJIbCTBA JpeHaxa.

4.2. U3MeHYHBOCTb IOJJOBOr0 CTOKA BO3BPATHLIX BOJ,

Biusinue 3THX OCHOBHbIX (akTOpOB B OTJejbHBIE TOAH
OCJIO/KHSAETCH BO3JAeHCTBHEM JAPYrHX, BTOPOCTENEHHBIX (PAKTOPOB NpH-
POAHOrO W aHTpomoreHHoro xapakrepa. CpeAn HHX OCHOBHBIMH, Ha
Hall B3rJsJ, SIBASIOTCS NepeMeHHas PeryJHpyloulas eMKOCcTh Oaccei-
Ha NpH uyepeJOBAHHH JIET pas3/MYHOH BOJAHOCTH M CTEMNEeHb MOBTOPHOrO
HCIIOJIb30BAHHST BO3BPATHLIX BOA B IpejelaXx padOHOB HX (OpMHpPOBA-
HHA (OTKauka TMOA3EeMHBIX H KOJJIEKTOPHBIX BOJA).

Tak, B MaJIOBOAHBIE FOJibl BO3BPATHBLIN CTOK 3a mpejenasl I'ononHo#
crenu u ocobenno UAKMPa HeckoNbKO MeHbllle, YeM MPH COOTBETCT-
ByloleM Bojo3abope B cpeiHHe H MHOrOBOAHbBIE roasl (pHc. 5).



310 CBA3AHO, BEPOATHO, C YCHJIEHHBIM MOBTOPHBIM HCMO/b30Balye,

BOIBPATHLIX BOI. A u e
BI depraHckofi fonHHe, rie BeJHKa poJib MOASEMHON PETY/Hpyy,

qrefi eMKOCTH, Ha BeJHUHHY BO3BPAaTHBIX BOA OKA3bIBAET BJAHSHHE Coqy,
HOLIEeHHEe BBICOTHOrO MOJIOXKEHHs CPYHTOBBIX BOA B DEKE H Ha Okpy.

yepeOBAHMNSA JIeT pasaHiHOH BOAHOCTIH.

B manoBoaHbie TOABI, CjAeAylollHe 3a MHOTOBOAHBIMH, B CHJY qpg.
BLILIEHHS YDOBHEH TPYHTOBBIX BOJ Ha TEPPHTOPHH Hall TOPH3OHTay,
BOJbI B PEKe NMPOHCXOAHT cpaboTKa 3amacoB rpyHTOBbIX BOM.

B pesyabrare B MaaosogHom 1960/61 r. (76% -Hoit obecnedentocry
Mo NPHTOKY C rop) BO3BPATHBbIH CTOK 3a mpejeJibl ubepérancﬂun JLOJ1HHy
GblJ Bbillle, YeM B TpeAllecTBYIOLHH MHOrMOBOAHbIH IO/ (_I{J“{u—lmp,
obeceuyeHHOCTH), 3aTo B cJjaejylouemM MaJjJoBOAHOM 1961/62
(889% -HO# oGecnedeHHOCTH) OH OBl CYLIECTBEHHO HHKE.

AHAJOCHYHO B MCKJIOUMTEabHO MadosoaHoMm (97% -Hoi obOecneuey.
Hoctu) 1973/74 r., chaegoBaBuleM 3a MHOrFOBOAHBIM 1972/73 .
(14%-Ho#t o6GecreyeHHOCTH), BO3BPATHbIH CTOK NPAKTHYECKH HE OTIy-
yaJici OT CTOKAa B MHOTOBOAHBIE H CpelHHe roibl (MpH COOTBETCTBYK-
leM BoHo3a6ope), a B caeaywouem MagnoBogHoM (927 -HoH obecne.
yennocTH) 1974/75 r. 6Bl CyLIECTBEHHO HHXKe (pHC. O a).

B MHOroBoAmble rojbl, CJHeAyIOLUIHe 3a MaJOBOAHBIMH, KOrjia ropi
30HTHI BOJbl B PEKEe YCTAaHABJMBAIOTCH Bbillle YPOBHA TPYHTOBBIX BOI
Ha TeppHTOopuu OaccefiHa, NPOHCXOJAMT MOMNOJHEHHE 3aMacoB TPYHTO
BBIX BOJI.

B pesyabraTe CTOK BO3BPATHBIX BOJ 3a Mpejejbl HPPHIraluHOHHOI
paHoHa HHJKe, YeM MpPH COOTBETCTBYlOUleM Bojgo3abope IpH  OoJee
6a1aronpHATHOM Yepel0BaHHH BOAHOCTH JIeT.

Tak, B mHorosogHoMm 1965/66 r. (8Y% -Hoii obecnedyeHHOCTH) cJeny:
omeM 3a MajaoBoAHbIM (91%) 1964/65 r., cTOK BO3BpaTHLIX BoA Obl
MOHHXKeH (pHe. D a).

AHanornuHas KapTHHaA B 9TOM ke roxy HabGmaiogaaacs B HAKUPe
(puc. 5 6).

B yecnoBHsix XOpolo pa3BHTOrO JApeHaka HeKOTOpOoe BJIHSIHHe HE
BE€JHYHHY BO3BPATHBIX BOJI OKa3blBaeT CTeMeéHb YBJAXKHEHHOCTH DAaB
HHHHOH TEPPHTOPHH aTMOC(HEPHbBIMH OCalKaMH.

Tak, B HCK/IIOUHTE/IbHO MHOrosoaHoM 1968/69 r. BosspaTHBI cTOK
3a npejaenn I'OJIOAHOH cTenH OKaszaJics 3HAYMTENALHO BbIle OO6LIYHO!
(ripp TakHX BOA0O3a6oOpax) BeJHYHMHBI (pHC. 5 8) 3a cuer (hbopMHpOBE
HHMA NaBOAKA TaJIBIX BOJ IO KOJJIEKTOPHOH cetu [105].

AHajornyHas KapTHHa HaOmoAanace B DepraHckKol  JoJHHE
(pHc. 5 a).

H3MeHUHBOCTb CTOKa BO3BPATHBIX BOJI onpegeJsigercss, oweBHAHO
He TOJBKO MepeyHcJeHHbIMH (aKTOpaMH, a ele MHOTHMH NPy THME
CpefH KOTOPBIX He TOCJeJHee MECTO 3aHMMAaeT NOCTOBePHOCTH OLEHK!
BO3BpaTHBIX BOJ MO NMPHHATOH MeTOJHKEe pacuera.

Hasi oueHKH NMPHPOABI (T. €. OCHOBHBIX (AKTOPOB) H3MeHuHBOCT

H3 rojla B roj BeJHYHH BO3BPATHLIX BOJ HMCMNOJIL30BAH METOI perpgc'
CHOHHOro aHaJii3a. '
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Mcc1e AOBAJHCH MHOrO(aKTOPHLIE CTATHCTHYECKHE 3aBHCHMOCTH.
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B stux mogenasix N — BpeMeHHOH HHJeKC, NpeAcTaBAALHA TOpsAL-
KOBBlil HOMEp JIeT, pacheJioxKeHHbIX M0 Mepe HX BO3pacTadHHA OTHOCH-
TeJbHO Hamepea 3aJaHHOTO Troja; yﬂ“*.‘ H .VBMI B CyMMapHBIH

BOA03a00p H3 MOBEPXHOCTHBIX BOJ 3a TEeKYyUIHH H NpealiecTBYHOUIHA
FOABL; %y, M @yy =~ — KO3((QHLUHEHT H3BATHA CTOKA 3a TEKYLIHH H

NpeALEeCTBYIOWHHA roabl; Vy, ~ — MOBEPXHOCTHBIA MPHTOK H3 o6na-

cTH (DOPMHPOBAHHSA, yYTEHHBIH THAPOMETPHYECKH; L J-",,p; M X ‘V"Pf_l =

CYMMapHblH TOBEPXHOCTHbIH MPHTOK H3 30HBI (DOPMHPOBAHHA 3a TEKY-
HIHH M MpejluecTBYIOLWHH roabl; ¥ ., — NPHTOK 1o cTtBOJY p. ChIp-
napbi (HapbiH B cymme ¢ Kapapapbeil); 2¥ g0 — CyMMapHHIH CTOK
OOKOBbIX MPHTOKOB p. Chipaapbu B npejenax PepraHcKoOH JOJHHBI H3
30HbBI (OpMHpPOBAHHA; Xxj—jy H Xy_x — arTMocdepHble OCalKH Ha
NOBEPXHOCTb HPPHralLlHOHHBIX DPaHOHOB 3a BereTallHOHHBIH H Mpejlle-
CTBYIOLIHH HeBereTalUMOHHbIH  nmepHOA;, Oxi—ryv, Ov_x — NPHXOX

' CYMMapHOH COJNHeYHOH pajMallHH 3a Te XKe NepHOABl; &gy — CyMMap-

Hblil CTOK KOJIJIEKTOPHO-ApeHa»HblX BOJ B p. ChbIpAapbio H ee COCTaB-
asomue; Hy, — cpeaHHH# 10 NmaowajH ypoBeHb TPYHTOBBIX BOJ,;

: .V.,,,%, qu, Jfﬂuar — BO3BpaTHBIH CTOK 3a npefeibl PepraHckoro,

Uupuuk-Axanrapat-Kenecckoro H ['0/l0OAHOCTENCKOTO HPPHCAlLlHOHHBIX
paHOHOB. ‘

BpemenHo#t uHAaekc, BojA03ab0op TeKyulero H MpeALIeCTBYIOLIEro ro-
JIOB, CTeNeHb H3bATHA CTOKA SBJSIOTCH aHTPONOIeHHbBIMH (aKTopamu
CTOKa, JI0BOJLHO TeCHO CKOppeJHPOBaHHbBIMH ApPYr ¢ apyrom. Ocralnib-
Hble apryMeHThl XapaKTepH3yloT BJHsfHHE Ha H3MEHYHBOCTb BO3BpAT-

- HbIX BOJ NIPHPOAHBIX (PAKTOPOB.

CTaTHCTHYECKHe 3aBHCHMOCTH HMCCJAEA0BaJHCh Ha [BYX YPOBHHAX

BOAOXO3sicTBEHHOro cTpouTenbcTBa (mo 1957 u 1958—1975 rr.) u 3a

i

BeChb NepHoOI,

B Kkamzom ciyuae OlEHHBANHCH ABE 3aBHCHMOCTH — HOPMAaJIH30-
BA4HHBIX H HEHOPM a/JJH3HPOBAHHBIX BEJHYHH.

Pacxox/eHnsi B OLEHKAX KO3(D(PHIHEHTOB KOpPeslHH OKa3ajHCh

IIpH 5TOM B npeaenax owKOOK HX pacyera. y
IT0 MO3BOMMAO MpHHATH Gojee MPOCTYIO JHHEHHYIO 3aBHCHMOCTD.
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aTpHLl (H3 KOTOpbIX OAHA AJf “IJHMI:;JH

Ayasin3 KOppeJsilHOHHBIA M
npupejera B 1 a64. 4.2) nMoKa3blBACT L‘.-’I?;‘L}'IU[HL’UI,. i ;
CtoK 3a npeae/ibl depraickoro H IU'.-‘IU_,-'J,HHEIL'ilL}ﬁJI{} PAHOHOB Te.
BpeMeHHbIM HHACKCOM (0,75 < r < 0,91). Hocaeanni o

Ho CBA3aH 2
paxcaer 0OLIHH YPOBCHD B
oHe, YTO TMOATBEpPIKAAETCH

) IOX03ACTBEHHOrO CTPOHTENBCTBA B pery,
BBICOKOI ero KoppeasilHeH ¢ BOA03a6opg,
B KaHaJ/ibl (B FConoaHOH CTelH r=0,96), cToKkOM MO KOJUIEKTOpam
MOJIOMKeHHeM YPOBHSL TPYHTOBbIX BOA (8 Tonoanon crend r==0,997)

JIuwp B KoJebaHHAX BO3BPATHOTO CTORA za npepeanl YAKHP,

BPEMEHHOH TPeHIL (r=0,41) He BbIpa)KeH pejiencTBHe caaboH TeHjey.

WM ero B BOAOXO3AHCTBEHHOM CTPOHTEAbCTBE.

Bo Bcex HCCJeAyeMbIX MppHrallHOHHBIX pafioHaX BO3BPATHBIH CTog
KOppeJaupyercs ¢ BOJ032a00pOM TEKYLIEro (0,915 r> 0,81) H npenie.
cTByIOUEro rofaos (r B mpejenax 0.74—0.,93). Jump B YAKHPe Bos.
BpaT NpaKTHYECKH He CBA3aH C B003a60pOM INpPEAIIeCTBYIOLLEroO roia
(r=0,46). |

Kos(GUIlHEHT M3BSTHS CTOKA, KAK W CJI€10BAJI0 OMHAALD, HE OKa-
JLIBAeT BAMSIHHS Ha aOCOJIOTHYIO BeJIHUMHY BO3BPATHBIX BOA.

M3 npupoAHbIX GaKkTOpPOB MPAKTHYECKH HH OHH He CBA3aH 3HauH-
MO C BO3BpPAaTHBIM CTOKOM 3a TpeleJibl HPPHUralHOHHOTO PaHOH3
(Taba. 4.2).

TMums 8 YAKUPe unabaiogaercsd TeHAEHUHS K YBEJ/IHUYEHHIO CTOKa
BO3BPATHLIX BOA C POCTOM armochepubix ocankop (r=0,47) u yMen
lIIeHHeM TMPHX0Za CYMMapHOH COJIHEYHOH pajHalHH (r=0,56) B Hese
FeTAllHOHHBIH MePHOL.

BoaHOCTE TEKYIIero H MpeaulecTBYIOULEro roaa TaKzKe HE BJHAC
Ha CTOK BO3BpaTHHIX BOA (Tabu. 4.2). BeposiTHO, HMEET 3HAHCHIE
HMEHHO YepeflOBaHHE 3THX JeT, Bbi3blBaloliee H3MEHEHHE COOTHOLICHHS
YPOBHS TPYHTOBBIX BOJA B DEKE H B HacceilHe, CBeJeHHAMH O KOTOpbIX
MBI HE pacroJaraem.
~ BumsinHe eCTECTBEHHOrO yBJIaXHEHHS opollaeMod TeppPHTOPHH, TEM
JIOBHIX PECYPCOB roja, onpejessiolidx HclapeHHe, TaKKe HeCOH3MEPH
MO MaJiO 70 CPaBHEHHIO C MOLIHBIMH aHTPOMOreHHbIMH hakTOpamH.

| [TonGop coueTaHHHd NPeJHKTOPOB J/If YpaBHEHHSI perpeccuu ocy
riecTBasiaca Ha OBM «Munck-22» no nporpamme B. I'. Konosauaosé
METOHOM <«IpOCceHBaHHf». COrlacHO 3TOH mporpaMme B ypaBHeHt
perpeccHu BKJOUajNach NnepeMeHHasi, BK/lajJ KOTOPOH B CBOJHBIH K03 ("
¢uIHeHT Koppeasuuu OGoJbllie YABOGHHOH cpeaHel KBapaTHyecKol
olHOKH KBajpaTa CBOAHOro Ko3dduunenta koppeasuuu [6].

Bo Bcex Tpex HCCeLyeMbIX HPPHTALHOHHBIX pailioHax HaHOOJE
HHGOPMATHBHBIM TMPEAHKTOPOM OKasajcsi Boaosabop — nucnepehf
CTOKAa BO3BpaTHbIX BoA Ha 66—86% onpeneasercs nocsieaHuM.

JInwe B HAKI/IPE CYLIECTEeHHBI BKnaja B ypasHenue perpecch
faJ BTOpOit NMpeAHKTOp — aTMochepHble ocaiKn Hosi6psa—anpess, X
paKTepu3yIOLIHe YCAOBHA eCTeCTBEHHOr0 YBJIaXKHeHHst TeppHuTOpHH €
pejl HauasJoM BereTaiHOHHBIX NMOMHBOB. B Tonomuoit cremu Braal
ypaBHeHHe pPerpeccHH BOL03a0opa  TEeKyllero H npeﬂmeﬂﬂymmerf
TOl0B MpakTHueCKH paBHosHaueH. OHako BogozaGop mpejurectsY’
Hrero roga yaoGHee HCMoJAb30BaTh B NPAKTHYECKHX LeJIsX.
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D — TaGauya 4.2
Koppeasunonunas MATPHIA TOLOBOr0 CTOKA BO3BPATHBIX BOJ 3a npeaens Pepranckoit L0AMHB W ero AprymedToRr, 1940/41—1974/75 rr.
!y"“ P ’yﬂﬂﬂ; I};“ﬂn;‘-—l 3y EH-?f—IIy“F'yH Ypi [ Ynp_y | Yern | Yoo ”'_w]i VX |IXI—1v | Ov—x | ¥
Yoos 1,0 0,753 0,845 0,745 0,353 0353 0348 0345 0,357 0394 0,204 0,220 0,007 0.143 0,342 0,843
N 1,0 0,893 0917 0,729 0,691 0,018 0,014 0,157 0,070 —0,133 —0,094 —0.062 0,301 0,305 0,942
Y,Mi 1,0 0874 0577 0,630 0,233 0,229 0,167 0,285 0,074 0,044 —0.133 0229 0,396 0.956
yﬂﬂl;‘»l 1,0 0,734 0580 —0,008 —0,013 0,308 [},ﬂﬁ_i —0,178 —0,056 —0,029 0249 0,358 0,919
Tys; 10 0615 —0,631 —0,634 0,016 —0,586 —0,735 —0,549 —0.331 0,404 0275 0,585
sy L0 —0110 —0.114  —0,567 —0,087 —0,175 0,005 —0,094 0209 0.147 0639
Pyy 1,0 1,00 0;144 0,996 0970 0.74] 0,344 —0,308 0,027 0215
Ynp; 1,0 0,145 0996 0972 0,742 0342 —0309 0027 0,210
Yo 1,0 0,173 0,069 —0,050 0,050 0.002 0,192 0,200
B 10 0946 0731 0,338 —0,285 0042 0270
yF“ 1,0 0,744 0,350 —0,362 —0,017 0.047
e L0 0,347 —0,469 —0,034 0,087
Inuw 1.0 —0,136 —0,388 0.029
Ev—l 1,0 0,344 0,230
X1—-1V 1,0 0,301
bv—x 1,0
Yl
Tabauya 4.3
YpasHeHHsi perpeccHd rofiloBoro CTOKa BO3BPaTHBIX BOJ B Gacceiie p. ChppapsH
' i Cpeandas kna-
Croaunft APATHYECKAR
i T LGETHTTE ﬂ:llHﬁHE
Hufl pafioH, epHoa, v o CHH IIMEHT R2 ,
Hgip:l:ﬂngﬂmn €TBOP rr - PR S R HﬂDnEEﬂu"H .m}rpi:zz:mm'
_ | Mm3le
= ' = 58 0,845 0,72 28
r. bexkaban 1940/41—1974/75 3% Ygoa 0504 Vgou
@SERcRas AoiHna, 8—1974/75 16 Yios; =0,770V,0p, +0,012x4,_1v—93.5 0,908 0,82 6
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[lonyyeHHbie ypaBHEHHSI PErpeccHH TpHBeAeHbl B Tabu. 4.3 Ca
IVIACHO 3THM YPaBHCHHSAM AMCHEPCHS TOLOBOTO CTOKA BO3BPATHLIX g,
3a Mpejesibl HCCAeAyeMBIX HPPHrallHOHHBIX PAaHOHOB Ha 72—&[Y
onpenensieTcs H3MEeHUHBOCTHIO MPHUHATBLIX apryMeHTOB. ;

B orpenbHble oAbl CTOK BO3BPATHBIX BOJA OTKJOHAETCHA OT JHHuy
PErpecCcHH Ha BeJqHuYHMHY, npesBbiamouyio 0,674c (puc. 5). IT0 Moxe
OblTh CBfI3aHO KakK ¢ rpyObIMH OLIHOKAMH OLeHKH BO3BPATHLIX Roj
TaK H C 3KCTPEMAJIbHBIMH YCJIOBHAMH HX HOPMHPOBAHHS.

BoicokHit KO3DGUUHEHT KOPpPeJsilHH B IOJYYeHHbIX YPaBHEHH:)
PerpeccHH no3BoJisieT PEKOMEHJA0BAaTh HX AJIA pacyeTra W MPOrHosa cro.
Ka BO3BpaTHbIX BOA B OaMkallled nepcrnektHpe, Korga yCJAOBHS X
GOpMUPOBAHUSA CYLIECTBEHHO HE H3MEHSATCS.

[pu 3TOM ciaenyeT MOMHHTb, YTO ypaBHEHHs AAIOT JHIIL HaHOOIee
BEPOSITHYIO BeJHUHHY BO3BPATHBIX BOJI NMPH 3aAaHHOM BOA03abope. B
SKCTPEMaJibHO MHOTOBOJAHBIE IOJAbl BO3BPATHBIM CTOK 3a TNpPeIesbl Hp-
PHTrallHOHHBIX pEﬁDHDE MOMeT OBITh MOBBIIIEHHBIM H3-3a YHaCTHH 4a-
CTH aTMochepHBIX OCajJKOB B mpolecce (GOpMHPOBAHHA KOJJIEKTOPHO-

ro CTOKa.

[Ipu coueranmu napyx u OoJjiee MaJIOBOAHBIX JIET CTOK BO3BPATHBIX
BOJI MOXKET 0Ka3aThCs HUXKEe pacueTHOro.

4.3. lons BO3BPATHBLIX BOJ B CTOKE PEKH

VBeJMueHHe M3BATHS BOABl H3 HCTOYHHKA OPOILUEHHS M
cbpoca B Hero BO3BPATHBLIX BOJ MPHBOAHT K YBeJHYEHHIO AOJIH MOCTIel-
HUX B CTOKE PeKH.

Jlonsi BO3BpaTHBIX BOA (He NMoAjalouiascs HemoCpenCTBEHHOMY H3-
MepeHHI0) mpeacTasiser co00H OTHOLIeHHE KOJIHYeCTBAa BO3BPATHbIN
BOA & gos, NPOXOASILIHX UepPE3 HCCJeAYEeMbIH CTBOP K CYMMapHOMY CTO:
Ky uepe3 Hero & ,.

[lo Mepe ocyllecTBIEHHS BOAOXO3AHCTBEHHOro CTpoHTe/beTBa
YBEJHUEHHS H3BATHSA CTOKA H3 PeKH 0/ BO3BPATHBIX BOX B CTOKE 3¢
npefesbl MPPHTALlHOHHBIX paHOHOB yBeauuyuBaercs (raba. 4.4).

Tabauya 3

Jlons BO3BPATHLIX BOJ B CTOKE 34 Mpejie/isl HPPHTraLHOHHBIX PAiiOHOB
g8 Gacceiine p. Cuipnapeu, 9

—"
B cpeanem 3a nepHon T
) 2 3 = ::
Hppwrannonie it pafion %‘ % % E E
i | T T i
2 2 3 2 3
: = = = < FE
®epranckasn jAoauHa (r. Bekaban) 32 40 65 52 ﬁﬁ
YAKHP (c6pocu B Chiprapbio) 36 31 43 40 6
Xaonkosoaueckasn 3oHa (K. Kokbynak) 35 37 50 50 E_..f
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B nauane 70-X rogos noas poa
ypeanunaachk B 1,8 pasza orHocuTe.
yeCKH PaBHOM MPHTOKe W

B nepBOH NOJOBHHEe
CTH [IQTI_”}?S}
0.65 (puc. 6).

BpaTHbIX Boa B cTBOpe r. bekabana
ThHO KoHla 40-X rofioB nNpu NpakTH-
3 00J1actn hopMUpOBaHHMS.

70-X ronos nae g rofbl MOBBIIUEHHOW BOJAHO-
KOSOPHUHEHTB W3bSATHA CTOKA {(tys ) TIpEBBILIAJIH

o dog

03 05 07 09 ay

il

r

09

Puc. 6. [loas BO3BpaTHBIX BOJ

(503} B TOLOBOM  CTOKe 3a 07
npeiensl HPPHUrallHOHHBIX pamo- f
HOB B 3aBHCHMOCTH OT CTeNeHH

HIBATHA CTOKA (Ous):

a— ®epranckas noauHa (r. Be- a,5
Kaban), 6 — xJonkoBoaueckas

3oHa (k. Koxbynak), 6 —

YAKHP (yctbesble cTBOpHI): 0,J
I — 1970—1975 rr., 1I —- 1950—

1970 rr.

07 | I I
"0.3 . QEINGT N8 ey

B cBsisn ¢ sTuM M ponsi rosBpaTHBIX BOA B cToke p. Ceipaapbu B
EEFDM Bekabana n Kok6yaska npesbiuana 50%, a 8 HAKHPe —

0«

B uckaountennno manosogubie 1974 uw 1975 rr. 105 BO3BpaTHBIX
BOJ B CTOKe PeKM AOCTHraJja, BepOSTHO, MAKCHMaJbHbIX 3HAUYeHHH.
| [IpunsB ponyuienHe o TOM, YTO BeCb NOA3EMHbII anTnK-Ha_nﬁna~
CTH (opMHPOBaHHS CTOKA TPAH3HTOM AOXOAHT A0 pycsia peKH, MBbl
TEM caMblM npeamoJaraem, UYTO Mgy CTPEMHTCH K 1, HO HE PaBHO eit.

} 55




4.4. CooTHOWIEHHE BO3BPATHBIX H KOJJIEKTOPHBIX BOJ

B HppHrauHonHblX paioHaX, APEHHPYEMBIX PEKOH, BO3Bp g,
HBIH CTOK cJjlaraercss H3 KOJJIEKTOPHBIX BOJ H BHIKJIHHHBAHHS B PYeaq
pekH (tabu. 4.5).

B ®epranckoit 1onnne B 40-x rogax KoJneKTOPHBIA CTOK COCTaBJig,
AHIUIb 0KONO 25% CYMMAapHOro BO3BPATHOrO CTOKA Ha IPaHHUE Hppy.
FauHoOHHOro paioHa. B nocaeayiouine rofbl cOOTHOMEHHE MEMKAY STHuy
BEJHYHHAMH H3MEHHJIOCH B CTOPOHY YBEJHYEHHS OJH KOJIJIEKTOPHbiy

BOII.
Tabauua 4.5

CymmapHmit KONIEKTOPHBLIH (Y ) cTOK B npenenax HPPHIAUHOHHBIX PAHOHOB
Gaccefina p. CoiprapeH ¥ BO3BPATHBIN C10K HA HX rpanuuax (Y gos)

B cpeaHeM 3a nepHold

1944 /45
195960
1964 65
1974/ 7

Hppuraumonuui pafion | Saement

1965 |66 —1969|7

1945 [46—1949| 50
1950151 —1954 |55

195556
1960 /61 —
1970/ 71-

1940/ 41

———

Qepraickas goaHHa V. M3/c 41 50 88 127 161 232 218
: Yeos M3/c 175 201 224 234 219 296 983
Yul¥eos % 234 248 393 543 599 785 179

HAKHUP Y. M3/c —_ 11 23 25 26
Viox M3/cC 79 65 62 77 79
Yl Voo % 16.9 37.2 32 4 329

Ananornuno 8 YAKUPe nons KOJIJIEKTOPHBIX BOJ YBEJHYHJIACH ¢
17% B 50-x rogax mo 33—37% B MocJIeAVIONHH MepHOLI.

B kakoit-To Mepe 310 cBsizano ¢ YJAYULIEHHEM y4eTa KOJJIeKTOPHbIX
BOA B CBAI3H C NPOBEACHHEM THAPOJOTHYECKOrO roga .B Oacceiine
P. Colpaapsy B Havase 60-x ronos.

Kpome Toro, cosmanme passuroi KOJJIEKTOPDHOH CeTH H CHCTeMb
BEPTHKAJIbHOTO JpeHar)ka CrocobeTBylOT [TIEpexBaTy 4YacTH TPYHTOBOM
MOTOKa Ha nyTH K peke. OgHaKo pacyers pyciosoro 6ananca p. Chip-
A4pbH B npenenax PepraHckol NoaHHbL IOKa3aJti, 4TO pycJaoBoe Bb-
K/IHHHBaHHe 3a mocuaegnue 10 ger (1966—1975 IT.) YMEHbIIHJOCH B
CpeiHeM Ha 25 M*/c oTHOcHTeNBHO MpealIeCTBYIOLLETO népﬂﬂﬂﬂ mp
PABHOM TNpHTOKe ¢ rop (taba. 4.6), Torza kax N0 AaHHbIM Taba. 49

OHO DOJIXKHO OBl 3a 3TOT K6 nepuon ym
| EHbIIHUTBLCA Ha 60 m3/c.
Conocrasienne £

| Aa H CyMMapHbIM cOpocom Kmmexi'upHHI
BOA B pycao p. Ceipaapbu 1 ee cocTaBasiouwux (puc. 7) mokasano B

CHCTEMATHYECKHE DACXOMKIEHHS B 3THX B&JIHYHHAX. Bropas seauunt?
BCET/la CYIIeCTBEHHO MeHblue NEPBOH H, CleOBATENBHO. He Xapakte
PH3YET APEHHDYIOLLYIO CHOCOGHOCTE pycaa, |
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IHX yvyacTKax H He JOXOAHT N0 3a-
MbIKAIOULEr0 CTBOPA. B nocsegnue rogpr g CBA3H ¢ pocToM Boao3abopa

H NOABJIEHHEM MOUIHBIX HACOCHBIX yCTaHOBOK B paHone Kaiipakkym-
ckoro BOLOXPAHHJIHIIA 3TOT mpolece YCHIH |

JICS.
Tabauya 4.6 740

BuiKNIHHHBAHHE B pycao p. Ceipnapeu s npemenax S

$epraHcKOi NOJMHLL (B CpenHem 3a NATHIAETHE ) kY
B 32aBHCHMOCTH OT MNOBEePXHOCTHOro NPHTOKA <= 100

H3 30HE QopMHpoBaHHA, M3/c e

S

Mpw npHTOKE M3 3nHM popMHpoBaHg,
PacyerHmi w?e

nepHoa, &g

rogk |

150 170 #M/c
700

800 S00 lll‘]ﬂﬂ

Puc. 7. Ceasp pasnoctd mex-
1950—1965 175 178 184 192 AY BO3BPaTHBIM CTOKOM B

CTBOpe r. Bekabaga u cym-

MapHbIM c6pocoM KosaexTop-
1966—1975 150 153 158 166 HBIX BOA B pycno p. Cup-

— AapsH M ee COCTABAIOULIHX
H DYCNOBOrO BHIKAHHHBAHMS,
MOIYYEHHOTO M3  ypaBHeHHS
CaenoBaTesibHo, NPHOIHKEHHe BeH- PycioBoro Gananca; 1950—

HHHBl KOMWIEKTOPDHOrO cToKa B Mepras- 1975 Ir.,

CKO¥ ZOJHHE K PacyeTHOMY BO3BpaTHOMY :
|| CTOKY B CTBODE, 3aMblKalOlleM e, He SBJISeTCS A0KAa3aTeJbCTBOM Pes-
(|KOr0 CHHIXKEHHS JIpeHupylouel crnocobHoctH pycaa. Tem Ooviee, Bepo-
|#ITHO, He caenyet ee cBOAMTD K HyJio [10, 11].

BoiBogbl v s

4 : g i

I. Bonoxoasiictaennoe crpoutennctso B Gacceitiie p. Coip-

JA3pbH, HANpPaBJAEHHOe Ha VJIYYLICHHE Bﬂﬂﬂﬂﬁﬂgﬂﬂmw v O
JH ee MEJHCPATHBHOTO COCTOSHHS, NPHBENO K YBEIHUEHHI0 CTOKa
JBPaTHBIX BOZ 3a ee mpegeJibl. TR L e ot :

'| 2. OCHOBHBIM GakTOpoM, onpeAesIOUHM
JPO3BpPaTHBIX BOA OT roja K romy, #
“PPHrallHOHHbIE CHCTEMBbI; BJMAHHE

° TOLbl 3KCTpeMaibHOH BO,
[Tonyuenusbie yPaBHE
MBY,

TR

........

LI




FJIABA b5

M3SMEHEHHWE KOJIMYECTBA BOJ1bl B CbIPOAPLE
noa BJAUAHUEM BOLAHbBIX MEJTUOPALLUHA

B EE BACCEHUHE

B apuaHbix 06J1acTaAX, e OpPOUIEHHE Pa3BHTO C JPEBHEH
IUHX BpeMeH, yObllb CTOKA, CBA3aHHAA C COBPEMEHHBIMH BOJIHBIMH Me-
JHOpPAUHSAMH, OLEHHBAETCSA OTHOCHTEJbHO TaK HAa3bIBAEMOro «yCJ/0p-

HO-eCTeCTBEHHOr0» NnepHoaa.
B Gacceitie p. ChlpiapbH Haua/jJOM HHTEHCHBHOTO BOAOXO3STHCTBEH-

HOTO CTPOHTEJbCTBA MPHHATO cuutaTh 1940 r. [8, 9, 39, 44--46, 6]
H 1p.|, korna B @epraHckoil moJiHHe ObIJH COOPYKEHbI KpYyTHeHILue
HppHrallHOHHble KaHadabl. Cile10oBaTeJqbHO, KOHIIOM «YCJTOBHO-E€CTECTBEH:
Horo» mnepHona sisaserca 1639 r., a Havaso onpejesseTcs HalHYHey

FHAPOMETPHUYECKHX MaTepHaJJoB B HCCJAeAYEeMOM CTBOPE.
B 60nblIHHCTBE THAPOMETPHUECKHX cTBOpoB B OHacceiHe p. Chlp-
Aapbu HaGmogeHus Hauatbl B 1925 r. [TostoMy B KauectBe «yCJA0BHO-

eCTeCTBEHHOrd» mepHoaa npuearthl 1925/26—1938/39 rr.
B crBope k. Kaap Habnoaenus nauatol auiib B 1931 1., a B HHX-

HEM TEHEHHH PeKH OHH BEJIHCh BeCbMa HepPEryJ/JdpHO, ocOOEeHHO B HeRe-

reTallHOHHbLIH NEepHOI.
B ¢BfI3H ¢ 3THM B caMoM BEPXHEM CTBOpE {{yC‘HﬂBHD'E‘CTEETHEHIIhIfI?P

MepHOJ XapaKTepH3yeTcs BCero Bocembio rogamu (tabma. 5.1). B nux-
HEM € TEHeHHH YpaBHeHHSA NOJy4YeHbl JHIUb OJA BEreTalHOHHOro ne-
prHoaa (rabJa. 5.1), Tak Kak HabJIOJEHHA 34 CTOKOM B HeBereTaluHoH-
HbIH MEePHOJ MPAKTHYECKH OTCVTCTBOBAJIH.

[TepHox MHTEHCHBHOrO BOAOXO3ANCTBEHHOrO PAa3BUTHA pPas3bHT H2
ABa stana — 1939/40—1957/58 rr. u 1958/59—1974/75 rr. [lepnhil
H3 HHX XapaKTepH3yercsl MOMHMO PaCIIHPEeHHsi OPOLIAEMbIX MJ0L1ajel
H MOBBIIIEHHA HX BOA0OOECHNeYeHHOCTH NMpoBeaeHHeM OOJBIIUX MesHo:
PaTHBHBLIX paboT, a BTOPOH — BBeNEHHEM B CTPOH KPYMHEHIIHX BOAO
XxpaHnuanu — Kanpakkymckoro 1 Yaprapuuckoro.

OuennBaaoch BIAHSHHE BOAOXO3SAHCTBEHHONO CTPOHTENLCTBA Ha H3-
MEHEHHEe CTOKA BO BpEMEHH M no anuHe peku. I[lpu 3ToM Tpancdop-
MalHs CTOKa B npenenax PepraHckod AOJHHBI HCCJeNOBAagach B CTRO:
pe K. Kasib, pacnosoKeHHOM HHIKe OCHOBHBIX BOL03a00poB U3 pychd
p. Cbhipiapbi H ee cOCTaBJSIIOLINX, H B CTBOpe I'. Bekabama, 3aMblKaw:
emM PepraHcKkuil HPPULALHOHHBIA PafioH.

M3ameHeHust croka, npoucxomsiiiue B CPeIHEM TEeYeHHH pekH, QHK
CHpyloTca B cTBOpe K. Kok6Gynak M B HHJKHEM — Ha K. TiomenbapblK #
r. Kaszanunck.

MisMeHeHHS cTOKa B NMePHOA MHTEHCHBHOTO €ro HCMonp30BaHis
OUEHHBA/IHCh OTHOCHTEJIBHO MPHHATOrO «YCJOBHO-ECTeCTREHHOro» Ne
pHOaa. |
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LE ¢ b i =111,
HiKE H3TATAIOTCS pesyibTaThl OUeHKH H3MeHeH Ml CTOKa, MOJyUYeH-

pple 13 YPABHCHHH perpeccuu, cpsiabipalommux cTok B CTBOpe, 3aMBIKa-
jouleM 00JACTh €ro MCnoib30BaHHS ¢ MPHTOKOM H3 30HBI GOpMHpOBA-
qpst, DTOT METON B PasiMYHBIX MOAH(DHKALMAX LWHPOKO NPHMEHAETCH

s paborax 0. C. Tyasiiko [40]. C. K. Xane
1. A. lllnknomanosa [135, 137, 139]—_]43] A ﬂp'EP!EHHfJ [128, 129],

| Ta6auya 5.1
KoappHUHEHT KOppensiunu ceasn ¥V, = f(V;) B Gacceiine p. ChipaaphH
Crmop H pacueTnsifl HYucao aer Hosbpr—
nepHoa n OKTABPE Mat—owrabps Hoalpe—anpedb
K. Kanb
1931/32—1938/39 8 0,977 0,991 0,896
1939/40—1957/58 19 0,942 0,943 0.921
1958/59—1974/75 17 0,963 0.973 0.870
r. bekaban
1925/26—1938/39 14 0,990 0,987 0,873
' 1939/40—1957/58 19 0,969 0,976 0,886
1958/59—1974/75 17 0,985 0,988 0,930
K. Kokbyaak
1924/25—1938/39 14 0,982 0,984 0,854
1939/40—1957/58 19 0,976 0,979 0,868
1958/59—1974/75 L 0,981 0,951 0,945
K. TroMeHbaphIK
1925/26—1938/39 13 — 0,982 —
1939/40—1957/58 14—18 0,994 0,973 0,995
1958/59—1974/75 16 0,971 0,891 0,963
r. Kazanuuck
1925/26—1938/39 14 - 0,856 s
1939/40—1957/58 18 0,997 0911 0,986
1958/59—1974/75 16 0,980 0,770 0,866
Copocet HAKHMPa B
Cripnapsio
1925/26—1938/39 14 0,990 0,988 0,967
1939/40—1953/54 15 0,984 0,977 g?gﬁ
1954/55—1970/71 16 0,967 0,979 ,

: ne-
Mpumeyanue IIpoYepk NOKA3bIBAET, YTO AAHHBIX NO CTOKY B HEBEreTalHOoHH bifl

PHOI HeT.

nodyaercds B HCIOJb30BaHHH
TOK ¥, B 3aMblKalolleM CTBO-
aHug ¥ ., NOJYYEHHBIX s

B camom nmpoctom BapHaHTe OH 32K
YPaBHeHWH perpeccHH, CBA3bIBAIOUIHX OT

Pe ¢ npurokom u3 obsaacth ero (GopMHPOB
NEPHOAOB ¢ PA3JHUYHON CTEMEHbIO HCMONb30OBaHHSA CTOKA (traba. 5.2).

| 1bIX
Conocrapiende CTOKa Yepe3d 3aMblKaiouiHe CTBOPBI HE?EETE;'E:E £
YPOBHSIX BOAOX03AHCTBEHHOTO CTPOHTEJBCTBA C ﬁ}’::rﬂﬂﬂﬂﬂﬂﬂ el
BIM» MepHOAOM NpH OAHHAKOBOM NpPHTOKE C TOP 103 B0/R _
. 859
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Ta6auya 5.2

’ﬂhﬁmu HPPHFAUMOHHBLX pailoHOB ¢ NPHTOKOM M3 06aacTH GOpMHPOBaHWA CTOKA

e — T S = e —

Ypannewun 3a nepuoa

[ M~ oKTAGPL [ ~ Hogfpu—anpeab

Depravckan poJnna

1 |
3 . ! 5
5 vl
| = I
i ; . "
= " -
B - 1 L . .
/
¥ Iul = (]
e e waflain
. LR __1 - m "
I_ sty T . —
e T N e e B R r | - ¥
: H oy ) v
.-
Pt & .
! -

VY, =091V, + 32
ﬂ:l?ﬁy"-zm

yﬂ — ﬂ.g4y"——1?4

yﬂ —_ D,gTyn —281

V= 14y, — 103
Vi— 1,17V, —114
Yo =104V, — 112

Vo= 0,96V, — 287
'}"u e ﬂ,gﬁy""‘-all
Y, =055V, — 18

Vo=062Yy — 10
¥2_045y§— 74

ﬁ#ﬂ‘lﬂy 4+ 1
mﬂaw..— 35

Yo=088V, — 18
.}’uﬁll?.‘r’ 297
Jf’u—ll-i.}" — 409

Yo = 0,93V, — 330
Yo =089Y,— 343
Yo = 0.88Yr — 473

YAKHUP

Yo= 108, — 178
yn: 1'.,[}5y[1_ I?g
Yo =098V, — 202

Cpennee teuenue

Yo = 0,92V, — 512
yn:{},gly“ _— 522
Yo =083Y,—T746

Huxnee Teuexnue

Vo — 0.80¥, — 399
Vo= 091V, =734
Vo=075Yq—T714

Vor= 030V, + 84

Yo _.ﬂsu«',,—aﬂﬁ
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o6 M3MEHEHHH CTOKA NOA BJHAHHEM aHTPONOreHHbBIX (HhaKTOPOB B Cpef-
yeM 34d pacueTHbIH NepHoL.

OAHOBPEMEHHO YObIIb CTOKA OueHHBajach M0 MeTOAHKe, pa3pabo-
ranoit M. A. Hlukaomanoseim [135, 140, 141, 143], COrIACHO KOTO
poi Lﬁ:’"’_:ypncul _'ryllnumi rane AY — usmeHeHHe CTOKa B Heeaeaye-
MOM CT meE'J oA "ILIIFHI-{HEQ AHTPONOrCHHBIX ~ QAKTOPOB; ¥ j40y — CTOK,
ROCCTAHOBJIEHHBIH 110 CBA3M ¥o=[(¥,), nonvueHnoil V15 <YCJIOBHO-€C-
reCTBEHHOTO» MEPHONA; ¥ gy, (GaKTHUECKHI CTOK B HCC/IEAYEMOM
cTBOPE.

Dra METOJHKA HNO3BOJSET OUEHHTb VYOBJbL CTOKa 3a Jo60H KOH-
Kpe1HblH NEPHOA OTHOCHTEJIbHO «yCJIOBHO-€CTECTBEHHOTO.

OQueHKH H3MEHEHHS CTOKa 10 [ABYM BapHaHTaM OKa3aJlMCb HAEH-
THUHBIMH.

B ofeHX METOAHKAX B KauyeCTBE apryMeHTa HCNOJb30BaH NPHTOK
w3 obaacTH QOPMHPOBAHHs CTOKA, HH(POPMATHBHOCTL KOTOPOroO A0CTA-
TOYHO BEJHKAa Ha BCeX YPOBHAX BOJAOXO3fHCTBEHHOrO pAa3BHUTHA
(tTaba. 5.1).

B rogosom paspese 89—99% unnbopmauud 06 H3MEHUHBOCTH CTO-
ka yepe3 3aMblKalollHe CTBOPHI COAEPKHT NPHTOK H3 objiacTH QOpPMH-
poBaHHA.

B BEFETHHHU_HUHI:-IFI epHoJ, HHOMOPMATHBHOCTE 3TOr0 AapryMeHTa
OCTaeTCcf BBICOKOH, a B HeBereTallHOHHbIH HECKOJbKO CHHKaercs
(tTa6a. 5.1), 4TO CBA3aHO, BEPOATHO, C yBeJHUYEHHEM AOJH INOA3EMHOrO
MHTaHHA.

Hegererauunonubii ctok B HAKKHPe B nepnoj HHTE@HCHBHOro BOJO-
X03SHCTBEHHOTO CTPOHTEJbCTBA He 3aBHCHT OT MPHTOKa M3 oOJaacTH
popmuposanus (tabJa. 5.1).

B Tex cayuasix, Korja 3HaueHus napHbIX KO3G(HLUHEHTOB KOppes-
UMK Mexay HPHTOKOM H3 06/1acTH (QOPMHPOBAHHA H CTOKOM 4epes
C1BUPBI, 3aMbIKAlOlLHe 30HY HCNOJIb30BaHHs CTOKA, AOCTATOYHO BBICO-
ki (R>0,7), noayyenbl ypaBHenns perpeccun ¥, =f(¥y) (rada. 5.2).

S1H ypaBHEHHS HCIOJb30BaHbl JJs OLEHKH YOblIH CTOKA MOJ BAMS-
HHEM AHTPONUTeHHbIX (PAKTOPOB HA Pa3HbIX YPOBHAX PA3BHTHA BOAHO-
ro X03siCTBa OTHOCHTEJbHO «YCJOBHO-€CTECTBEHHOr0» NEPHOAA.

5.1. U3meHnenne cToka p. ChipAapbi B BereTalHOHHbIH
nepuof,

EcTecTBeHHO, 4TO HaHGoJee OILyTHMO XO3SHCTBEHHas Mes-
TEJBHOCTL CKa3blBaeTcd Ha pPevHOM CTOKE B BEI‘ET&HHDHHHﬁ HE{JHD,E,
KOrjla M3 pekM M3biMaeTcs 3HauyWTeJbHas ero 4acthb. Yxe Ha nepBOM
STafe BOAOXO3AHCTBEHHORO CTPOHTENbCTBA BEreTallHOHHBIH CTOK B
cTBOpe K. Kaab yMeHbIUHJACH OTHOCHTENbHO «YCJIOBHO-ECTECTBEHHOrO»
Nepuona Ha 77—78 m3/c (raba. 5.3) NpH yBeJHYECHHH Bofo3abopa BHI-
We cropa Ha 137 m%/c. Boposabop H3 HapbiHa H Ka'pa.ﬂ;ap-aﬂ:_ﬂ_ﬂt)m
B cpenHeM ¢ 24% cToka, 3aperucTpHpOBaHHOrO B ;:aupa:;_mmnggrmu
Kauneippasar g0 419%, a crok B Kane yMeHbLIHIACS Ha 11%4 25



¥6mabe BererauMoOHHOro CTOKa B Gacceii

(1925/26—1938/39 rr.), m?/c

He p. ColppapeH OTHOCHTENBHO «yCJOBHO-eCTECTBEHHOrO» nepHoaa

Tabauya 5.3

Mo ypasuenusm perpeccan ¥ o=/(¥ ) » cpeanem 3a pacueTnmft

nepdos NMpd NpuToke W3 obaacTH QOpPMHPOBAHHHA,

Cpeanee 3a nmepuon

Hppuraunonnua pafon, PacwerHwii nepwuon, obecnedeHHOM Ha no Meroay
3AMBIKAIOLLKA CTBOP FT. H. A. llnkao-
B CpeaHeM MaHoBa
10% ‘ 20 % a9l % 75% 95 % 3a nepHoa
QepradcKkas AoJaHHa, K. Kaab 1939/40—1957/58 —19 —43 —83 —143 —145 —77 —78
—2,0 —5,1 —13,4 —19,0 —30,5 —10,6 —
1958/59—1974/75 —111 —136 —I179 —211 —246 —166 — 164
—I19 —I60 —254 —355 518 —239 (—176)**
r. Bekabapn 1939/40—1957/58 —74 —73 —63 —D3 —44 —65 —70
S =T | R0 — 9.4 —10,81 SIE8% 3
1958/69=1974/75° = —218 217 —205 —I93 . —I87 N Noag 205
—21,6 —22.1 —26,6 2 —344 —41,6 —95.7 —199%*
YAKHP, c6poc B Cupaapsio 1939/40—1953/54 —16 e B —1p0 8 —12 19
2] = —4 —6 9 =5 —19*
1954 [55—1974/75 —82 —74 —67 —59 —50 —B7 —66
2] —23 —27 —35 =1 28

£ == =




Il podoascenue Taba. 5.3

[To ypaBHeunam perpeccuu Vo=Ff(¥ ) B cpeanes 3a pacveTHuR '
H[;E:::Ignmmh:iﬂ pafioH, PacyeTHuiit nepuon, b npnggsfn;:cg:ﬂ:fili HOPR P ARG Cﬂfﬂ:?:::ug?i‘-”-‘l
SRk G R0 Kk f M. A. Hlukao-
109 | 259 508 | 755 95 o :fﬁi;:::‘ MAEORS
Cpeanee teuenue, K. Kokbynak 1939/40—1957/58 —126 — S e —121 —119 —195 — 125
05 = 06 =380 | =9 8050 =130 A
1958/59—1974/75 ~ —421  —408 —384 —355 333  —383  —378
—31,7 —34,2 —40,0 —52,4 —73,0 —40,3
Huxuee teuenue, k. Tiomenbapuk  1938/39—1957/58 —04 —117 —146 —180 —203 —146 —146
—7,0 —10,6 —16,2 — 27,2 —39,7 —16,2
1958/59—1974/75  —409 —399 —389 — 375  —367  —390 —390
—32,4 —36,2 —43,1 —56,6 —71,8 —43.2
r. Kasanunck 1939/40—1957/58 41 —1 —53 —115, = —154 ~—b54 —53
+5,7 —0,2 —9,2 —23.6 —35,9 —9.4
1958/520—1974/75 —208 —249 —302 —364 —403 =204 —294
—29.1 —38.1 —52,2 —74,7 —93,9 —49.8
_ IpumeuaHtye B uYHCAHTENe TNPHBELEHbI aﬁcnnm:uue ]ae*nmf}gum HIMEHEeHHHA ET—GHH f:qi'ﬁhtm%]}—- 4--:_ yﬁac;quqmum 3 tl-a,r.} B C.I}E'?{HH ?a
PaceTui MepHOA OTHOCTEIbNO eycaoBHO-ccTecTaGmOTOn | yponis;, B 3NBMENSTCR - (O T Ot g £

Hulfl» nepwoa; * — yOblJb CTOKd B

.—__

a




Ecin B «yClOBHO-€CTECTBEHHbLIH» NMEPHOA 0 cTBOpa K. Kayy 7
XOLOBAJOCh B 3aBHCHMOCTH OT BOAHOCTH JeT 14—15Y% croka H3 rdf
nacti (opMHpOBaHHA, TO Ha MNepBOM 3Tane BU.IIU:H_}BHI'«'{C'rl?.(flmr:rllrl
CTPOHTEJNbCTBA 34Tparthl MOBEPXHOCTHBIX BOAHLIX pecypcos Hu;;pﬁf,l‘
no 16—41% (ra6a. 5.4). G

B crsope r. bekabaga CTOK B cpeiHeM 3a HCCIAEAYEMBIH nepy,
COKPATHJICS OTHOCHTEJNBHO HCXOAHOro ypoBHsfi Ha 65—70 m%/c {3%"‘
NpU yBeJHYEHHH BOLO3abopa Bbilie cTBopa Ha 167 M*/c (¢ 35 no 500
YYTEHHOTO MOBEPXHOCTHOTO MPHTOKA). ;

3arpaThl MOBEPXHOCTHBLIX BOJAHBIX PeCypcoB A0 3ITOr0 CTBOPA “&o;.
pocan Ha 30—48% no 35—52% (raba. 5.4).

B UAKHPe na nepsoM 3tane BOLOXO3IAHCTBEHHOIO CTPOHTEJbCTRy
BereTallHoHHbIH cTOK B p. Chipiapbl0 YMEHbLIIHJICA B CPEAHEM j
19 M3/c, uro npepbilIaer 5% OTTOKA B «yCJOBHO-€CTECTBEHHBIH» Mepy.
on (taba. 5.3).

Beero no Bepxueil sone (Pepranckas noanna 1 YAKHP) Berera.
LHOHHBI CTOK HA 3TOM 3Tane yMeHbIUHJICA OTHOCHTEJIBHO HCXOAHOrg

ypoBHA Ha 84—89 m/c.
B cpenHem TeueHHH DEKHM yMeHbleHHe CTOKa CBA3aHO C OpOLIeHy-

em [onoanoit u [anbpBep3HHCKOH creneli, BoA03abop B KOTOpbie yse-
nuyHacs B cpeanem Ha 61 m%/c. B crBOpe K. Kokbynak, 3aMblKawoley
cpejHee TeueHHWe PEKH, CTOK COKPAaTHJICS OTHOCHTRIbHO «yCJIOBHO-ec-
TecTBeHHOro» mepuoaa Ha 125 m*/c (13%) (raba. 5,3), a 3aTpaThl Bog-
HBIX pecypcoB yBeauunauch ¢ 34—57% no 40—68% (raba. 5.4). B
HH)KHEM TEeUYeHHH PeKH CTOK TaK)Ke YMEHBIIHJCA OTHOCHTEJIbHO MpHHS-
TOro HCXOAHOTO YPOBHS — B cTBope Tiomenbapbika Ha 146 m°/c (16%),
a B ctBope Kazanuncka — na 53 mM%/c (9%). 1

Eciu B «yCJOBHO-€CTECTBEHHBIH» mepHoa A0 TioMeHbapbiKa HOX0-
nuao 45—609%, a go Kazanuncka 34—38Y croka, chopMHpPOBAHHOI |
B ropax, ToO Ha 3TOM 3TaIllE BOLOX0O3AHCTBEHHOIO CTPOHTEJbCTBA — co-
oTBeTcTBeHHO 27—56 n 24—369,.

Mrak, yxe Ha nepBoM 3Tane BOJOXO3AHCTBEHHOTO CTPOMTEJLCTBA !
BEreTallHOHHBIH CTOK YMEHBIIHJCS OTHOCHTEJbHO MPHHATOrO HCXOAHO:
ro ypoBHs no Bceil anuHe p. Coipaapbu. MHTeHCHBHOCTH yMeHbIIEHHT
CTOKa HeOAHHAKOBa B pa3HbIX yacTax OacceHHa.

B Bepxuem crBope (k. Kaub), pacno/ioKeHHOM: HH2Ke OCHOBHHX
BOJ03a60poB M3 peku B npejaenax PepraHckoil AOJAHHBIL, yOBLIL €10
Ka Ha 3TOM 3Talle HecKoJbKo OoJsiblle, 4eM B HHXKHEM 3aMBIKAoMeN
(r. Beka6an) (ta6a. 5.3). [Tpexae Bcero, 3T0 MOKeT ObITH CBSI3AHO (A
nepepacmnpenenenuem croka no aauie pexu. CTok, 3abGpanHsiii B HP
PHrallHOHHBIe KaHaabl Bhile K. Kajb, 4acTHYHO BO3Bpamiaercs B PY&
JIO PEKH Ha HHXKeJexalleM yyacTKe. DTOMY CnocobCcTByer nuﬂﬂlﬂfﬂ'{
Hasi ApeHHpyIolasi CrnocoGHOCTb PeKH, Bo3pacraiomas no mepe H3»
ATHA CTOKA M3 Hee,

: r.__igqmnun sroro, B PepraHckod posune B 50-e roawl neﬂmﬂﬂﬂﬂ-“'jg
- ApyrHe KOMNeHCaUHOHHbBIe (HAKTOPBI, HECKOJBKO yMEHbIIHBIIHE yOBITS

CTOKa, CBA3AHHYIO C yBeJHueHHeM BOAo3abopa Bbiie K. Kaap. 310 O
'BOJ KOJJIEKTODHRIX BOX C MeJHOPHPYeMbIX TeppHTOpHit H 0cTaThi’C
| I_I'M'Mﬂnﬂx NPHUTOKOB B pycsio p. CeipAapbH, COKpalleHHe momass

Cs
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qHKOH BJIArogI06HBOI PacTurespHocTH,
qHBOB B NOHME, CBA3AHHLIX C YBeJIHYe

ITHMH K€ NMPHUHHAMH, BEPOATHO, 06ycaoBiaeno CPABHHTEJILHO He-
fo/bLIOE HA STOM 3Tane yMeHblueHHe cToKa p HAKHPe (ra6.. 5.3).

Huxe no Tevuenuio p. Ceipnapby g CTBOpax KokGyaak u TiomeHs-
apblK Ha0JII0NA/10Ch HEKOTOPOE Hapacranue YOBlIH cTOKa (raba. 5.3),
Gosnee CYLIECTBEHHOE B NMEPBOM H3 HHX. Y6Luin K€ CTOKA B HHIKHEM,
saMblKawllem Oaccelne p. Cblpaapou CTBOpE CYLMIeCTBEHHO HHKe. YeM
p TioMeHbapoike (tabJ. 5.3). '

BepDHTIIﬂ. YBEJHYEHHe BDﬂUBEGDpa B BEPXHeM TeyeHHH PEKH BBI-
38aJ0 YMEHDBLUICHHE Da3JIMBOB B MOJIOBOAbe 13 yyacTkKe THJMEHJ:EPI:II{—-
KaszaJquHCK. DTO, B CBOIO ouyepesnp, Cnocob6eTBOBAO COKpPAleHHIO TIO-

YMeHbLIEHHe MaBOAKOBbIX pas-
HHEM H3BATHA CTOKA B BepxHeM

peKH, HaCTHYHO HDMI}EHEHQDEEHHCE COKpallieHHeM I0Tepb pPevyHoH BO-
bl HA PA3JIHBbI B MOHME HHIKHEro TeYeHHs .
YMeHbllleHHe CTOKA 10 [JIHHE peKH ChipAapbh Ha 3TOM 3Tane Bogo-
X03HCTBEHHOTO CTPOHTEJNbCTBA HIIIOCTpHPYeT TabJu. 5.4.
Tabauya 5.4

Crok p. Coipaapeu (9% ) ot npuToka u3 o6Jiacts popmuposanun
(FTHAPCMETPHYECKH YYTEHHOro NPHTOKA )

Beretaumonnuf crok
o ; pH 06ecneyeHHOCTH Heseretaumonunfi cvox mpw
Crsop a.u:qe*ru;;;_{-r nepHoa, NPHTOKE, % OOecneveHHOCTH NMPHTOKA, %
. 1Di_?5iﬁﬂl?5]95 ll],"?EIEDI 75 45
'x. Kab 1931/32—1938/39 86 86 86 85° 85 126 127 129 131 136

1939/40-—1957/58 84 82 76 69 29 129 127 122 118 107
: 1908/59—1974/75 76 72 64 55 41 114 112 107 104 93
r. beka6ag 1925/26—1938/39 70 70 65 59 54 97 97 9§ 9§ 95
1939/40—1957/58 65 65 60 53 48 108 106 105 103 101
1958/59—1974/75 55 54 48 38 31 104 103 102 101 100
K. KokbGynak 1924/25—1938/39 66 64 60 52 43 97 97 96 096 0B
1939/40—1957/58 60 58 52 43 32 107 108 108 109 110
1958/59—1974/75 45 42 36 25 12 112 107 105 100 96
K. Tiomensap 1925/26—1938/39 60 58 55 46 45
1939/40-—1957/58 56 52 46 36 27 98 99 99 99 100
4 1958/59—1974/75 41 37 32 22 13 99 98 96 95 84
. Kasaannek 1925/26—1938/39 34 35 36 37 38
1939/40—1957/58 36 35 32 28 24 70 70 70 71 73
1958/59—1974/75 24 21 17 9 2 68 68 68 68 69
CTheBLe cTO- 1925/26—1938/39 75 70 63 53 34
Pt HAKHPa 1939/40—1953/54 72 66 60 50 31
1954/656—1970/71 59 53 46 34 13
i"— = —

B roabt cpenmeli BogmocTH yepe3 cTtBop r. bekabaga npoxognao
0% BommIx pecypcos, nocTynuBMwINX H3 0BAACTH hOPMHPOBAHHS CTO-
a. B KokGysake crok cocrapasn 52, B TiomeHbapbike — 46 H B K-_a—
AIHHCKe — nuHwb 329% cToka, NOCTYNHBLUETO U3 30HBI GOPMHPOBAHHS.
B Manosoansie romsi crox HCTOLLAJICS TI0 JAJHHEe peKH elle GoJee
®CTBEHHO (Tabu. 5.4). -

._"_I‘III-_' I. -
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Ha caeayloulem 3Tane BOLOXO3AHCTBEHHOrO  CTPOHTEIBCTBA cpq,
p. CoipaapbH ymeHbliadcs OoJee HHTEHCHBHO. Eciin HCKIOUHTY,
pacueTon HHHME"lﬂth)-MII{J!"UH{}ﬂ.thﬁ 1969 r., XapaKTepH3YIOLHHCH o,
MHpPOBaHHEM TaJlbiX MaBOAKOB HHKE OMOPHBIX THAPONOCTOB, TO B Cpey.
HeMm 3a neprHoa yOblib CTOKA B npefenax ®epraHckod AOJHHBL Cocry,
BHJIA B BEPXHEM CTBODE 165 m3/c (24%), a B HHIKHEM 208 M3/ (269,
npu yBeJHUCHHH gojgo3abopa COOTBETCTBEHHO Ha 240 u 320 m?/c.

Ha 5ToM ypoBHe BE/leHHs XO3fHCTBA CTOK B Kane cocTaBisi B 3.
AHCHMOCTH OT BOAHOCTH JieT oT 41 10 769, pecypcos HapbiHa H Ka.
palapbi, 4TO Ha 8—189% MeHnbLIe, 4eM B pelecTBYIOLHH T€pHo;
(Ta6a. 5.4). Mcrouenne BOAHBIX pecypcoB K bekabany Ob1J10 elle Go.

jliee CylleCTBeHHbIM — OT 45 1o 69% yuTeHHOro MOBEPXHOCTHOTO TP
TOKa C rop, YTo Ha 10—17Y% ©O6oJblie, YeM B mpebl Ay Uit  TepHoy
(rabn. 5.4).

B UAKUPe, 12k xe Kak B PepraHckod AOJHHE, Ha BTOPOM 3Tane
BereTAlMOHHbI CTOK yMeHbliaacs Gojee HHTEHCHBHO 0 CPaABHEHHIO ¢
nepebiM (Taba. 5.3) — B CPeLHEM (6e3 3KCTpeMaJibHOTO 1969 r.) Ha
67 m3/c.

B npesenax BceH BepXHeH 30HbI CTOK Ha BTOPOM 3Tare BOJOXO3fi:
CTBEHHOTO CTPOHTE/NbCTBA YMEHbUIHJCH OTHOCHTEJIbHO TPHHATOrO He:
XOJAHOro ypoBHs Ha 27D m3/c, T. €. B TPH C JIHLIHHM pasd GoJibllie, YyeM

Ha MepBOM 3Tare.
V6bIb CTOKA HA BbIXOAE H3 XJOMKOBOAYECKOH soubl  (Koxk6y-

JaK) cocTaBHJsa B CpeiHeM 378—383 M3/c (40Y% ) mo cpaBHEHHIO C HC
XOJHBIM ypOBHEM, 4TO Ha 258—253 M3/c GoJibllle OTHOCHTEJIbHO MPeabl
aytiero nepuopa. [Ipu sTOM yOblIb CTOKA B CpedHEM TCHEHHH peK
(T. e. 32 BbIUETOM BepxHei 30HBI) paBHa 103— 108 m3/c, uto OoJiee ueM,
BIBOE MpeBbilIaeT YMeHblIeHHEe CTOKA Ha NMepBOM STAIIE.

Ha BTOpOM 3Tale BOAOXO3AHCTBEHHOTO CTPOHTENbCTBA CTOK B Kok
6ynake coctaBua 12—459% npuroka u3 00,acTH dopmupoBaHUS, 410
wa 15—209% MeHblIe MO CPABHEHHIO ¢ MPeAllecTBYOUIHM [epHOJLOM. |

B crBope TiomeHbapblKa CTOK YMEHBIUIMJCA B CPEeNHEM 34 nEpHﬂﬂg
OTHOCHTE/LHO HCXOMHOTO YPOBHs Ha 390 M%/c (43%) u Ha 244 m®/c oF
HOCHTEJbHO IPEeAIIecTBYIOIIEro NepHoaa. 1

B mmwkieM, zambikamoieM 6Gacceitd p. CelpaapbH, cTBOpe T. KHSEW)
JWHCKA CTOK cokpaTuJcsi Ha 294 m®/c OTHOCHTEJIBHO «yCJIOBHO-ecTec!
BeHHOro» mepHoja u Ha 240 m%/c mO CpaBHEHMIO C MpejlecTBYOU!
nepHogoM. Kak u Ha mepBom 3Tamne BOAOXO3fHCTBEHHOrO CTPOHUTEJBLT
Ba, HauGoJee MHTEHCHBHO BereTallMOHHBIH cTOK p. €blpaapbn yMeds
IHJACA B BepXHeM W cpelHeM TeueHHH pekdH. B Dekabapne, B ﬂTJi!i‘”:i
OT mpeAblayliero mepHoja, yOblib CTOKa OoJjblie, ueM B Ka
(tabs. 5.3). D10 cBA3aHO KaK ¢ yBesJHueHHWeM Bojosabopa H3 pycht
p. Coipnapeu B 50-e roas B npeaenax ®PepraHckoli AoauHbI, TaK H
3HAYHTEJbHBIM HCUepnaHueM KOMNeHcalHOHHBIX (akropos. o bk
pa Kok6ynaka MHTEHCHBHOCTh yOBbLIM CTOKA HapacraJsa, a 3aTeM pe
KO yMEHbUIHJIACh.

B Kasanumucke, Kak M Ha MpeAlIecTByiouem 3rame, yObuIb cTOR
UTHOCHTEJIbHO «YCJOBHO-€CTEeCTBEHHOrO» mnepHojpa Oblnia MeHbLUE, 4

B Tiomenbapbike. B« yc/loBHfAX pa3BHBalOLlerocss OpoLIeHHS (Bﬂnﬂ’?’aﬁ
EB ' |



p HHXKHEM TE€UCHHH p. Chipaapbu na BTOPOM 3Tane BOJOXO3AHCTBEHHO-

ro CTPOHTCJABLCTBA YANBOMJACH 1o CPABHEHHIO ¢ MEPBLIM) 3TO MOMKET
ObiTh CBHA3AHO C ABYMsi o0cTOATENbCTBAMY. Bo-nepsbix, BosmMoxkHO He-
koropoe HlEpepacnpeneneite croka no NTHHe pekH. CTok, 3abpaHHbli
Ha OPOLICHHE B CDEAHEM TeueHHH, YyacTHUHO BO3Bpallaercss B pycJo B

HIKHEM.
OAHAKO CKOpee BCero sTo cps3aHo o KOMNEHCALHeH BO3POCUIHX 34-
rpaT Ha OPOLICHHE B BepXHEM M CcpeaHeMm TEYEHHH DEKH YMeHbLUeHHeM

noiepb Ha HCMapeHHe B noiiMe B mepuop pPa3JIuBOB.

OTHOCHTEJNbHO CpenHero 3HaueHHSs 3a «YCJOBHO-€CTeCTBeHHBIHS
llepHOA CTOK DEKH B 3TOT MEpPHOA COKPATHJCH B HCCJlelyeMBIX CTBOpax
COOTBETCTBEHHO Ha 24, 26, 40, 43 j 50% (rab6n. 5.3).

C/le0BaTeNbHO, ec/H abcomoTHas y6bIIL .cTOKA MAKCHMAJbHA B
BepXHeM H CDELAHEM TeYeHHH, TO OTHOCHTENBHAf. €CTeCTBEHHO, — B
HuxxHeM (TabJu. 5.3).

B ron cpenHelt BOgHOCTH B Cpeinee Teyenue (r. bekaban) nocryna-
a0 (B cpeaHeM 3a 1959—1975 rr.) 489 croka, C)OPMHPOBAHHOrO B
ropax, B HHxKHee TeyeHHe (K. Kokbymak) — 369 . a 33 npejeas Opo-
aeMoH 30Hbl (r. Kasaaunck) — auwpb 179 (ta6a. 5.4).

B roabl KpalHe ManoBoAHBIe (0GecneYeHHOCTBIO 95% ) crok Cuip-
napph B DekabGage cocrasasii 31Y% npuroka c rop, B KokbGysnake —
12%, a B Kazanuucke — 29,.

Ha KaxaIoM ypoBHe BOHOXO3SHCTBEHHOrO CTPOHTEeNbCTBA YOBIJIb
CTOKa, CBf3aHHasl C aHTPOMOTeHHBIM BO3/JEHCTBHEM, B HEKOTOPOi Mepe
3ABHCHT OT NPHTOKA M3 00JacTH GOpMHPOBAHHS.

B creopax kummnaxkos Kaab, Tiomenbapbik u r. Kasaauhck abco-
JOTHa# yOblb CTOKa B CpeflHEM BO3PacTaeT OT MHOTOBOAHBIX JeT K
MaJa0BOAHBIM (Talbu. 5.3). AHaNOrHYHOe siBJieHHe OTMeuyeHO B paboTrax
[135, 140—145] ans pexk Ky6auu, Kyps u Boars.

3 npenenax Pepranckoit goaunsl 1 YAKHUPa 6accefin p. CeipaapbH
obnazgaer orpoMHo#l peryaupyromei eMkocThio. B pesyasrate B Beka-

6ane, Kokbynake n na pexax YAKHWPa na6mionaercs o6paTtHas Kap-
| TMHa — yOBIIbL CTOKA yBeJH4YHBAETCS OT MAJOBOJHBIX JeT K MHOTOBOA-

HbIM (Taba. 5.3).

MaJOBOJAHBIE ToAbl H3bATHE CTOKA CNOCOOCTBYET NOAXEPIKAHHIO
B PE€Ke HH3KHX TODPH30HTOB BOJBI H, cﬂEﬂDEaTt:JIhHG, APEHHPOBAHHIO
{ TEDPHTOPHH, FHAPAaBJHYECKH CBA3aHHOH ¢ pekol. IlpHTOK rPYHTOBHX
BOL ¢ TeppHTOpHH OacceliHa B KaKOH-TO Mepe KOMIMEHCHDYET 3arpaTh
CTOKa Ha opolueHHe. _

B MHorosonHbie roms NMPHTOK 3TOT 3aTPy/AHEH BCJEJACTBHE MOAMOpa
'PYHTOBBIX BOJ BBICOKHMH FOPH30HTaMH BOJBI B PEKE.

Pa6ora B. A. lefinua [28], B KOTOpOJ#i ycTaHOBJIEHA TECHasl B3IAH-
MOCBS3b BOLHOCTH PeKH M pekMMa FPYHTOBbIX BOJ ee OaccedHa, MOA- |
IBepiiaer nonyyeHHble BbiBoAbl. CorlacHO 3THM HCCJ@IOBAHHAM II[FH
BOLHOCTH peKkH Bbllle CpepHeH IIpDH%KDJJ;HT MHTaHHe TPYHTOBBIX BOA,
4 TIpH BOAHOCTH HHIKE CpeaHeil — cpaboTKa. | -

[Tocae Manuannﬂmxpne'r, B TeueHHe KOTOPbIX TPYHTOBEIE BOABI t‘-l’_ﬂ-
GatbiBanuce, B rox ¢ BoAHOCTHIO, 6aH3KOH K cpeaHed (u n_alﬂciﬁﬂlﬁ!ﬂﬂ).
POHCXONMT aKKyMyJsillUs PEUHOro0 CTOKA B MOJA3EMHOM GacCeHHE. &




a Tabauya 5.5

mﬂmu. CBA3bIBAIOLIHE y6blib BererauMoHnoro croka p. Ceippapsn 3a 1958/59—1974/75 rr. 0THOCHTEABHO
«YCJIOBHO-€CTECTBEHHOTO» MEPHOAA C Onpefe/AOIHMH ee (PAKTOPAMM

e — =

: A GcomoTtias yObiab, M°|¢ OtHOcHTeAbHaR YOHAL, %

Creop < g

' R = Ypasuenue R it Ypasuenue
K. Kaap 0,761 0,648 AV;= 244K; —405 0936 0,352 AY|Y=53K;—T79
r. bekabang -—0,626 0,780 AY; =—0,33 yﬂ.ﬂ_-xl_-f-ﬁﬂ 0,884 (0,468 AV]Y—=28K;—56
K. Kok6yaak —0,839 0,544 ﬁ}f’;=—'ﬂ,5T}’m}ﬂI+22T 0,774 0,634 AY|Y=4TK;—90
K. TioMeHbaphiK —0,72] 0,693 AYj=—045Ypon +148 0,728 0,686 AY]Y=51K;—95
r. Kazanuuck U;ET4 [],?39 ﬁ_}’:-—_— 349K1‘ —642 0.814 0,581 .‘_"..}"IIJ'L‘,J':_ BEKI‘—‘ISG
YAKHP, c6poc —0,643 0,765 AV;=—50K; —I8 0,719 0,695 AVIY — 40K —71
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(_'}r'[}-i.'iliu BJHAHHe BOOHOCTH CME XK HbIX ne
pedHOro CTOKa B '30He ero HHTEHCHBHOrQ

MaJ0 10 CPABHEHHIO ¢ BO3feHcTBHem APYTrHX (akTopos, us KOTOphIX
He MOCJACIAHEE MECTO 3alluMaer, BEPOSATHO, TOYHOCTY }'I{ET;’; CTOKa

Ko3(pQHUHEHT bl KOPPeasiunun y6pry BEF€TALHOHHOIO CTOKA KOH-
KpeTHBIX JIET B MepHOJ 195&1;59_19?4};?‘5 Ir. (AVs) sioaa s
NpeAeCTBYIOIHX (K ;1) HaxoasTey g fipenesnax 0,08-—0.18

B cTBOpax KL, Kﬂﬂbdl-! r. Kasanuueks g KoJle6anusx }f-ﬁbr.rm CTO-
ka (AY;) Habuaionaeres obparuas casiap ¢ BOAHOCTBIO TEKYULero roaa
(Ki): KOIQPHUHEHTH  mapHOl Koppessiuy P4BHEL  COOTBETCTBEHHO
0,76 u 0,67.

B crBopax r. Bekabana, kmmrakog Kok6ymnak g TioMenbapoik
BO3pacTaeT poJb HIBATHS CTOKA H3 peky. [Tapuure KO3 HuHe HT kI
HﬁppEHHLLHH MEeXKAy yOblIbIo cToka (AY;) u BOAO3abopaMH H3 peku
( im.1.'] PaBHBI AJH 3THX CTBOPOB COQTBETCTBEHHO 0,63; 0,84 u 0,72.

OTHOCHTeNbHAsT YOBLTE CTOKa, T. e. yOblIb, DBIpAXKEHHES B npoueH-
Tax OTHOCHTEJIbHO CTOKA B HCCJIEyeMoM CTBOPE B «YCJIOBHO-ECTecTBeH-
HbiH» 1E€PHOA, HAa BTOPOM 3Tame BOLOXO3AHCTBEHHOTO CTDOHTENLCTBA
XOPOIIO KOPPENHPYETCHA C BOAHOCTBLIO rofa (r B mpemesnax 0,77—0,94) .
C yBe/iHUEHHEM MpPHTOKA C FOP OTHOCHTeNbHas yOhlJb CTOKA BO BCeX
CTBOpAX ymeHbluaercs (tabua. 5.6).

T Ha KoJseGaHHe yOBIJIH
HCIIONb3OBAHKSA, TIPOSABALIO-

Tabauya 5.6

OTHocuTenbHas y6uiib BereTalHOHHOro cTOKA (% or croka B
*yCAOBHO-ECTECTBEHHBIH® NepHOA) B Gaccelive p. Caipaapby
B roflbl PA3HOH BOOHOCTH

Y6biib croKa mpH NMPETOKE H3 06aacTH popMHpOBaHKS

(B MOAYALHEIX KG3ddnumenTax)
Peka. cTeop

1,25 1,0 j 0,75 { 0,60

P. Copaapesa, k. Kaap —13 —27 ‘:—39: —5b3
» r. Bekabapg —91 —28 35 —42

’ K. KokbGyaak —31 —43 —55 -—66

» K. TioMeHbapHK —31 —44 —57 —70
» r. Kasannuck —-34 —b4 —74 —85,
HAKHP, c6pocw B Cripaapsio —21 —31 —4l | =81

YPaBHEHHS perpeccHH yObLIM BEreTAlHOHHON0 CTOKA KOHKPETHBIX
€T OT onpepeasiiownx ee (GaKTOPOB, MOJYYEHHBIE METOLAMH MPOCEH-
BaHHA, NpKBeNeHbl B Taba. 5.5. _ '

Cornacio Kkpurepusim HaaekHOCTH NPOFHOCTHYECKHX ypaBHEHWH,
TPHHATHM R cllyxGe I'HAPONOrHYECKHX NPOLHOSOB, HOJyUCHHBIE ypan-
HeHus aBasoTCH YIAOBJETBOPHTEJIbHLIMH, H B psiie CJAy4des — XOpo-
WhMK. Caepoparensso, onu MOrYT HCIOJb30BATHCA A OUCHKH H
fiporuosa (s neppoM npuG/iHKeHAH) YORIM CTOKa B HCCAeAyeMbIX
€TBOpax foji BrMsIUHEM AHTPONOrEHHBIX (PAKTOPOB. |
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paetcs B MaaoBofuble roabl. [Ipu MoayasHOM KOshduunente 0,5 (o,
10 979% ob6ecneueHHOCTH NMPHTOKa € rop) cTokK p. Chipaapbu B q-r,m:]’r:
K. Kanp Ha BTOPOM 3Tane BOLOXO3AHCTBEHHOrO CTPOMUTENLCTBA yyey,
IIHJICSA B MOJOBHHY [0 CPAaBHEHHIO €O CTOKOM B «YCJOBHO-eCTecTge,.
HElil» nepHoA. YObIb CTOKA HapacTaer 10 AJHHE DEKH H B f."rmq;.gf
r. KaszanuHcKka CTOK B TakHe TroAbl TNPAKTHYECKH OTCYTCTRye,

(raba. 5.6).

EctecTBeHHO, HaHOoJbILas OTHOCHTEJbHAsds YOBIL CTOKa Hat
Nig.

5.2. U3amenenue crtoka p. Coippapbu B HeBereTallHOHHbIY
nepHoz,

Bausinue X038HCTBEeHHOH JeATeJBHOCTH cKa3biBaeTcsa Ha Hi-
MEeHeHHe HeBereTallHOHHOro croka p. CbipgapbH B pa3HbIX YaCTHAX ee

facceliHa HeOAHO3HAYHO. !
B pepxueM ctBope (K. Kaab) ¢Tok Ha nepsoM 3Tane BOLOXOS3SAHCT-

BEHHOrO CTPOHTEJbCTBA YMEHBUIHJCS OTHOCHTEJbHO «YCJOBHO-E€CTecr-
BEHHOro» mepuona Ha 15 M3/c (~=4%). B 510 ke BpeMf OTTOK g3
YAKHPa coxpaHuiics Ha HCXOJHOM ypOBHE, a CTOK P. Chelpapbu 33
npenensl Pepranckoit goaunbl (r. bekaban) u BCeH XJIOMKOBOAYECKDI]

30Hbl (K. Kokbyaak) yBeauunics (tabu. 5.7).
OTHOCHTeNbHO NMpPHTOKA M3 00JacTH (GOPMHPOBAHHS CTOK B 3Ty da-

3y B Kase ymenbliHjcs B roi cpenHeil BoaHocTH ¢ 129 po 1229
(taba. 5.4), a B HHXKeJeXallUX CTBOpAX yBeJdHuUHJCcH — B bekabape
c 96% mo 105%, a B Kokbyanake ¢ 96% no 108% . CiaenosarenbHo, Ha
3TOM 3Tale BOJOXO3SIMCTBEHHOr0 CTPOHUTENbCTBA YOBIJIbL HeBereTai-
OHHOrO CTOKa B BepXHeM CTBOpe, PACHOJOXKEHHOM HHIKEe OCHOBHBIX
BOA03a00pHBEIX y3JI0B B npenenax PepraHckol AOJHHBI, COMPOBOMKIA-

Jlacb mnepepacnpefiejieHHeM €ro BO BpPeMeHH H Mo AJHHe pekd. DBona,
3abpaHHasi U3 PeKH, €€ COCTABJSAIIIHX H OOKOBBIX NMPHTOKOB B HPPIH-

rallHOHHbIEe CHCTEMbl B BereTallMOHHBIH MmepHoa BO3Bpaullajgachb B He

BEreTalHOHHBLIH H HH}Ke TI0 TeYEeHHIO.
Ha CleflyloluieM 3Tane BOAOXO3AHCTBEHHOrO CTPOHMTEJNBLCTBA CTOK

HEBEreTallMOHHOrO MEePHOAA YMEHBIIH/ICH OTHOCHTENBHO TMpeNLliecTsy:
Jolero Bo Bcex crBopax (rab.s. 5.7). Haubonee ourytumMoil y6uiap c1o:

Ka OblJla B BEeDXHEM H HHXKHEM TEUEHHH PEeKH.
OTHOCHTEJIBHO «YCJOBHO-€CTECTBEHHOrO» MepHoga CTOK B Kaze

yMeHplIHIACA Ha 53 M°/c, a B Bekabane u KokGynake yBennumnmcs, Ho
CyLIeCTBEHHO MeHblle, YeM Ha nepsoM srane (tabu. 5.7).

CrenoBatesbHO, POsib KOMIEHCAUHOHHBIX (aKTOPOB, CTOb HHTEH
CHBHasl Ha MEPBOM 3Tame, B 9TOT MEPHOA HECKOJBKO YMEHbIIHAACD.

B roa cpeaneit BOZHOCTH CTOK M3 XJIOMKOBOIUECKON 30HBI pesb-
waJm NpHTOK € rop Ha 5% (nporus 8% Ha nepsom sTame). B TioMetb:
apblke B TeX e YCJIOBHAX mnpoxopuno 96%, a B Kaszaauncke 68
NPHTOKA H3 0b6J1acTH hopmupoBatus (tabu. 5.4).

Takum oGpasom, Ha BTOpOM 3Tane BOAOXO3SHCTBEHHOrO CTPOHTEN
CTBA CTOK HEBEreTaLHOHHOrO MEPHOAA HEeCKOJNbKO yMEeHbIIH/ICS 1
CPaBHEHHIO C NMpPeAUIeCTBYIOUHM. BMecre ¢ Tem umeno mecto mepepic
MpEAe/IeHHe ero no AJHHE PEKH H BO BPEMEHH.
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H3menenne HeBereTauMoHHOro cToka p. ChIpAAPbH OTHOCHTENbHO «YCNOBHO-ECTECTBEHHOr O MepHOLA>», o

Tabauya 5.7

[lo ypasHeHHAM perpeccHs Yo -Tf{},fﬂ} B CPEAHEM
38 pacqHeTHH NepHoa MpPM NPHTOKe M3 o6AACTH Cpennee
HppurauMonutsif p-u, PacueTHpit nepHoa, hOpMHPOBAHKA, OOecnedeHHsM Ha 9 = s
BaMbiKaWUIHA CTBOP rr. J H;{;Iﬂ-
4 ! B cpeanen | M. A. L
10 25 50 5 95 33 nepHoa MaHoBa
\
®epraickaa noanHa, K. Kamab 1939/40-—1957/58 4 e OE N =old —32 —o7 =15, — 14
: | 0,8 —5,3 —9.8 —21,0 —4,1
1958/59—1974 /75 —41 —43 —59 —68 =% —83 ' —b3
—4.8 —I50 —16,66 —208 —314 —140 (58)**
r. Bekaban 1939/40—1957/58 51 44 36 28 21 40 49
10,7 10,2 9,2 8,1 7,0 10,0
1958/59—1974/75 34 29 290 16 26 57
7,1 6,7 6,2 2,8 0.4 6.4 9% %
‘Cpennee Teuenue, K. Kok6ysak 1939/40—1957/58 75 67 65 60 58 65 65
10,4 11,4 12,0 13,0 14,4 12,0
1958/59—1974/75 112 62 16 7 =D 37%+  3gs
15,4 10,2 8,0 3,7 —0,7 7,2
Huxnee teuenne*, K. TioMeHbapbiK 1958/59—1974/75  —2 —9 —15 —=01 =48%, =03 =93
—0,3 —1.,4 -2, 7 —4 4 —l909 —5,1
i. Kazaauuck 1958/69—1974/75 —17  —16 —14 —183 —8  —I2  —j
1 —3,3 —3,06 —3,0 —3,8 —4.5 —3,8
'ﬂpnmeqaﬁ%'ﬂ e. * — Ges 1969 r.; ** — B TaGa. 5.8 yObiab CTOKAa B HMMKHEM TE4YEeHHH PEKH MNOKa3aHa OTHOCHTEABHO cpearef 3a 1939/40--

|
—

|957/58 rr.: uMcauTens — aGCOMIOTHOE HM3IMEHEHWe CTOKa,

ecTecTaeHHbifi> nepuon (%).

HE'F.:: 3HAMEHATEND — OTHOCHTENBHOE HIMEHEHHEe CTOKa OTHOCHTEABHO CTOKAa B ‘}'EﬂhEHu-
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Ta6auya 5.8

:'PHHHEHHH, CBA3LIBAIOWHE HIMEHEHHE HEBereTAUHOHHOro cTOKAa p. Coipaapbn B 1958/59—1974/75 rr. OTHOCHTEIBHO
YCAOBHO-€CTECTBEHHOr0» MEPHOAA ¢ ONPENENAIOUHMH er0 HAKTOPAMHU

AY um*/c AVIY %
Crsop % ;S,,‘ , it R ‘ 2_ ‘ YpasHeHHs

k. Kamb — 0,875 0,484 A Y=—1,22Y 405 +204 — 0,848 0,531 AYIY—=—034Y gon +56
r. BekaGan —0,719 0,695 AY—=—0,67 Ypont+226 —0,632 0.775 AVIV——014Y ;05 +48
K. KokbGyaak —0,655 0,756 AY=—1,10¥gon 447 0,652 0,758 aYl¥= 618K ;—1—62
K. TroMeHbapbIK —0,626 0,780 AY=—1,02¥ 30,1378 —0,635 0,773 i}',"f}’.-:_{]‘gg;;r'mﬂ 1123
r. KasajinHHcK 0,545 0,838 AY= '230K7—1—2°9 0,571 0,821 AMY=  101K;— —108

0,605 0,796 AYy=—124K; 4140 0,619 0,785  AW¥—__ 757K, -89

YAKHP, c6poc
B CuipAapeio




[fismeHEHHE CTOKA TO JJIHHE peKku B HeBereTallHOHHBIN MEepHOA HO-

cnr OodJaee CAOJKHBIH  XapakTep [0 CpaBHEHHIO ¢ BereTallHOHHBIM
(1ab1. 5.4). On ymenbliaercs or Kaas no BexkabGana: 3atem B Kok6y-
jake HeCKOJILKO YBCJIHUYHBAETCH, HO He npeBbillaeT CTOK (OTHOCHTEJb-
polit) B KaJje. Braoth A0 BBIXOAA M3 cpeiHero TeueHus (k. Kokbyaak)
cToK B HEBErETALHOHHBLIN TIEPUOL B 30He HCNO/Ib30OBAaHHA CTOKA MpeBH-
jaeT MPHTOK H3 30Hbl (QOPMHPOBAHHUSA, YTO TOBOPHT 06 HHTEHCHBHOM
pepepacrnpeleeHit €ro BO BpEMEHH H MO AJIHHe pekH. JIHlb B HCKJIO-

yHTEJABHO MaJOBOAHBLIE TOdbl {95[:?{] ﬂﬁE‘CHEqEHHUUTH] CTOK B KUHG}’J]H'
e MeHblle MPHTOKa ¢ rop.

B HuKHEM TEUEHHH PEKH, 0CODeHHO B cTBOpe r. Kasanuncka, y6uJb
croka Obounee CYLIECTBEHHA W HabJsonaeTca B roasl 060 BOAHOCTH.
PerpecCHOHHBIH aHAJH3 3aBHCHMOCTH yOBIH (MJIM YBeJIMUEHHS) HeEBe-
rerallHOHHOrO CTOKd KOHKPETHBIX JIET OTHOCHTENbHO «YCJOBHO-ECTECT-
geHHOro» nepHoaa OT NPHPOAHBIX H AHTPOMNOreHHbIX (haKTOPOB MOKA-
3aJ cJaeAYIOLLEE.

Ha nepBoM 3Tane BOAOXO3SHCTBEHHOrO CTPOMTENbCTBA B CTBOPE
k. Kanp Habalonasach TEHAEHUHA K YMeHblIeHHIO yObLIIM CTOKa C yBe-
auueHHeM BOAHOCTH Tekyluero (r=0,56) W npexnwectsByioulero rojaa
(r=0,43). B bekaGage u KokGy/sake, BeposiTHO, BC/eICTBHE BO3pa-
craolllell poJiH peryJjHpylouled eMkocTH 6acceiiHa, yBeJHYHIOCH BJAHA-
HHe BOAHOCTH npejawecrtsylouero ronga (r=0,64).

Ha BTopoM 3Tane BOAOXO3SHCTBEHHOTO CTPOMTEJLCTBA Pe3KO BO3-
pociia MH(MOPMATHBHOCTL AHTPONOreHHoro ¢axkropa (Ko3(Q(HHUUHEHT
Koppessilluu ¢ Bojo3zabopom B cTBope K. Kaab (0,88, B bekabane 0,72).
Jluwe B crope r. Kaszanuuncka H B 3ambikatomux crsopax YAKHPa
BAHAHHE NMPUPOAHBIX (DaKTOPOB Ha H3MeHeHHe yOblJIH CTOKa MpeBaJH-
pyer (tab.. 5.8).

YpaBHeHHS, CBA3bIBAIOIHE H3MEHEHHe HeBereTalHoOHHOro CTOKa
p. Coippapbu B 60- u 70-e rojbl OTHOCHTEJBHO «YyCJOBHO-ECTECTBEH-
HOro» mepHojAa ¢ OnpejfesislOUMMH ero (pakTopamMH, MNpHBeAEHBl B
Tabu. 5.8.

Has Bcex crBopos (kpome r. KaszannHcka) ypaBHeHHS COOTBETCT-
BYIOT NMPHHATHIM KPUTEPUAM HaJAeKHOCTH, Tak kak R>0,6, a SZ0,8,
ITH YPaBHEHHS MCMOJb3OBAHBI AJ5 OLEHKH H3MEHEHHs CTOKa KOHKper-
HBIX JIeT Ha BTOpPOM 3Tane BOAOXO3AHCTBEHHOrO CTPOHTEJNBLCTBA OTHO-

CHTEJIbHO NPHHATOrO HCXOAHOrO ypoBH#A (TabJa. 5.9).

Tabauya 5.9
Msmenenue croka p. CoipaapbH B HeBEreTaLHOHHBH NMEPHOL
1958/59—1974/75 rr. 8 3aBHCHMOCTH OT BeaHuHHB Bojo3abopa
Bhlie Heeaepyemoro creopa

Boao3aGop, M3 e
Creop : l

= 150 | 200 250 so0 | ss0 | oo 329
K. Kaae —921 —40 —100
;- EEHHﬁa.ﬂ 92 58 26 -ég
- KROKOynak 172 117 VL !.3-. :
K. Tiomenbapuik 123 72 20 —82
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B crtBOpe K. KaJb HEBEreTauHOHHBIH CTOK yMEHbIIaeTcs o POCTA,
poao3zabopa. B HHKenexKallHX CTBOpax BCJEACTBHe !rtpEp:wnpe;-w_,;:
HHUS CTOKAa BO BPEMEHH H MO JJIHHE DeKH, a 'iaE{H{E JeHCTBHA Psia H”H_‘
MeHCAllMOHHBIX (PaKTOPOB, HEBErETAUHOHHBI CTOK BTOPOrO 37ap, B
AOXO3SHCTBEHHOrO CTPOHTEIbCTBA BhIIUE HCXOAHOrO ypoBHS. [Tpy 370
NPHPOCT HEBEreTAUHOHHOrO CTOKA BO3pacTaeT Mo  AJHHe Peky
(taba. 5.9).

Oarako Mo mepe yBeJqHYEHHS OTbeMa CTOKa pPoJb KOMIEHC auyqy,.
HbIX (PAKTOPOB YMEHbIUIAETCH M MPH AOCTHMHKEHHH HEKOTOPOro <«Kpuyy.
HeCcKoro» Boao3abopa HeBereTaUHOHHBIH CTOK aHAJOrHYHO Bererajy.
OHHOMY yMeHbluaetcst (tabua. 5.9).

5.3. U3menenue rogosoro ctoka p. Coippapby

Ha nmnepBomM 3rame BOMOXO3fHCTBEHHOrO CTPOHTENLCTBA
(1939/40—1957/58 rr.) romosoit ctok p. Ceipaapbi B OTJIHYHE OT Bere.
TAUHOHHOTO H HEBEreTALHOHHOTO 3aMEeTHO H3MEHHJCS JHIIbL B CaMom
BepXHeMm crtBope (K. Kans).

Huxxe no reuennio, B cteopax Bekaban u Kokbynak, y6uIb CTOKE
He mpesbllana 4Y% ero B «yCJOBHO-eCTECTBEHHBIH»  MepHOR
(raba. 5.10). 1o MOCAYKHIO OCHOBAHHEM [AJAs BHIBOAOB O HEH3MeH-
HOCTH CTOKa NpH Pa3BHTHH opolleHHs [44, 45, 154]. Mexay Tem B
pesysbTaTe BO3JEHCTBHA pAja (PakToOpoB, O KOTOPHIX FOBOPHJIOCH BH-

Tabauya 510

Hamenenue ronosoro croka p. Celprapbu

Cpexnsa 33 nepuon y6mas croka
' OTHOCHTENLHO ,YCAOBHO-eCTeCTReHHOr 0" OTHOCHTEAbHO
Pexa, creop nepuoss 1939/40—67 58 rr.
1939/40—1857 |58 1958/59—1974175 195859 —1974/75
MY e ’ % M 9% uie L
p. Cuipaapbs
K. Kaap —46 —8,5 —107 — 19,0 —70 —134
r. bexkaGan —14 —23 — 98 —16.0 —85 —139
K. Kok6yaak —30 —4.0 —-174 —26 —143 =200
K. TroMeHbapuK — 145 —993

r. KazanuHck —166 —33L. |

st |

L€, aHTPOMOreHHOEe BJIMSIHHE Ha CTOK B 3TOT MEPHON CKa3bipajoch He

CTO/IbKO B YMEHbUIEHHH CTOKA, CKOJIBKO B mepepacnpenesneHun ero B0
BPEMEHH W 10 AJHHe peKH (rabu. 5.3, 5.4, 5.7). Ananoruuysie ppBOAY
O TpaHCHOPMALMH PEYHOro cToKa B mpegenax Pepramckoit moaHb b
1940—1953 rr. moayuensl B paGore [39]. -



Ha CJAGAYIOUIEM 3TANe HCHOMb3OBAHHA CTOKA PO KOMIEHCHPYIO-
quax (aKTOpOB IHAUNTENLHO ocnrabena, Temnsl Xo3sficTBEHROrO OCBOE-
gt yBETHUHAHEL B B PE3yJbTare Brosab seell pekn crok YMEHbIUHJICA
o7HOCHTEJNBHO TIPHHATOTO HCXOMAHOrO ypoBHE 6Gojee CYUIeCTBEHHO
(tab1. 5.10). B cpeanem 3a 17 ner (1958/59—1974/75 'T.), B TeueH4ye
<OTOPBIX !-mﬁ.’]lﬂﬂﬂ.flm;'l; KAK  HCKIIOYHTeNBHO MHOrOBOIHbIE (1969),
rak # KpalHe MaJOBOLNLIE rOLLl (1974, 1975), crok B Kase ymeHbisa-
cq Ha 19% OTHOCHTENBHO CTOKA B 3TOM CTBOpPE B «yCJOBHO-eCTECTHeH-
pwifi> nepHon, B bekabane na 16%, a npu seixome us CpeAHero reye-
una (k. KokOyJaak) — Ha 269,

OTHOCHTEJIBLHO TPEALIECTBYIOIIEro nepuoa (1939—1958 rr.) CTOK
p BepXHEM CTBOPE yMeHblIuAcHs Ha 13%, a B mukuem — na 349,
(ra6n. 5.10). B OTAeJbHbIe TOAB yMEHbIUEHHE cTOKA 6bLIO eme Gosee
cyutectBeHHbIM. Tak, B ctBope K. KokGynax YObI/Ib CTOKA B OT/eJIbHBIE
roasl npesbitiana 260 m®/c, a B Kasaauncke pgocrmrana 300 M3c W
Gosee. Makcuma/bHOe YMEHBIUEHHe CTOKAa HabJaOfaercs, Kak npaBH-
n0, B rofilbl. MHOTOBOAHBIE, CAEAYIOllHe 32 MaJIOBOOHLIMH, H IIpH coye-
TaHWH PAAA MaJOBOIHBIX JIeT.

MHTEHCHBHOCTH HCTOLLEHHS TOJAOBOr0 CTOKA BO BPEMEHH M MO MJIH-
He pekH XapakTepHdyeT Tabu. 5.11. Ecau B Bepxuem u cpeiHeM Teye-
g p. CbipAapbH HHTEHCHBHOCTD 34TPAaT MOBEPXHOCTHLIX BOAHBIX pe-
CypcOB 3aMETHO YBEJHYHJIACh JIHIUL B MaJIOBOAHbLIE MepHOAbl (HayaJo
60- u 70-x ronOB), TO B HH)KHEM TEYEHHH OHa Pe3KO yBeJIHYHJIaCh H B
MHOTOBOJIHbIE TOMIBI,

[To nauHe PEKH HCTOLIeHHe BOAHBIX PECypcoB HauGO/Iee HHTEHCHB-
Ho mpoucxoauT B 60- u 70-e roaw (traba. 5.11). B mnepsoii nonoBuHe
' 70-x romos 3a npepesibl PepraHCKOH JOJHHBI BHIXOJAHJO B CpPeiHeM

Tabauya 5.11

Crok p. Colpaapbu B 30He ero HCNOJB3OBAHUS
(%) or npuroxka u3 obaactu hopmupoBaHuA

Crok (%) B cTBOpAX

Mepuoa ocpeanenus,
IT.

Kaab Bexa6ag | KoxGyaak | TOMeHbaphk Kasaauuck

1925/26—1929/30 64 64

1930/31—1934/35 99 69 68 63
1935/36—1939/40 99 65 63

1940/41—1944/45. 78 64 64 59
1945/46—1949/50 88 68 65 53
1950/51—1954/55 98 72 69 64 44
1955/56—1959/60 90 66 66 60 42
1960/61—1964/65 76 57 51 46 S
1955/66—1969/70 83 6 62 41 25
1970/71—1974/75 66 59 44 34 17

50%, 3a npepenst cpenmero Teuenns anwb 44%, a m3 opolIaemoi 30-
E‘ﬂ (r. Kasannnck) — menee 209 cTOKa, c(pOpMHPOBAHHOTO B ropax.
~ MaJloBoiHble roabl CTOK MO JAJHHE PEKH yMeHbluajca eule |




anrencusHo. Tak, B 1974 r. go crBopa K. KokOy/a1aK noxoaunq My,

33% noBepXHOCTHOrO CTOKA, ccbm:rmrpﬁmammrn B ropax, a s i (3 .
p. Coipaapbu (r. Kazanuuck) — 13%. B FIH?5 r. B BEpPXHeM TE”UHH;
peku (r. bexaban) Obl10 H3PACXOLOBAHO ufid% MOBEPXHOCTHHIX BOIHy
pecypcoB peKkH (B mpejesax DepraHcKOH MOJHHBL), B CpeiHeym Teye.
iud — 75, a B HikHeM — 98%. B meabty p. Chipaaper (r. Kas,
JHHCK) mocTynuao Bcero 2% noOBepXHOCTHBIX BOAHBIX PECYpCoB, chop.
MHPOBAaBIUHKXCS B rOPHOH yacTH OaccerHa.

BoiBoabl

. BeretalinoHHbIH cTOK p. ChipAapbu y»Ke Ha MepPBOM 373
Te BOJOXO3AHCTBEHHOrO cTpouTenbersa (1939/40—1957/58 rr.) yMens.
WHJACH OTHOCHTEJbHO MPUHSTOrO HCXOAHOrO YPOBHS MO BCEH [JIHKe
p. Chipaapeu. MHTEHCHBHOCTb 3TOH YOBLIH HECJAHHAKOBA B  Pa3Hbiy
CTBOPax BCJAEJACTBHE BO3JEHCTBHSI HA TEPPHTOPHH, 3aMbIKAEMOH HMH,
psifla KOMMeHCAUHOHHLIX (akTopoB M TNepepaclpele]eHHs CTOKa Mg

ILJIHHE PeKH.
Ha BTOpoM 3Tame Bomoxo3sicTBeHHOro crpoHTenabcTBa (1958/59—

1974/75 rr.) HMHTEHCHMBHOCTb YyObIIH CTOKa YBeJHYHJAChb BAOJbL BCeH

PEKH.
BausiHue KOMNeHCAaUHOHHBIX (PAKTOPOB COXPAHHJIUCH CKOJbKO-HH:

Oylb CYIIECTBEHHO JIHIlIL B HHXKHEM TedeHHH peku (r. KazaauHck).
¥Obl/Ib BEreTAllHOHHOrO CTOKA OTAeJbHBIX JIeT, CBSA3aHHAS ¢ aHTPO-
MOr€HHLIM BO3AEHCTBHEM, B HEKOTOPOH Mepe 3aBHCHT OT MPHTOKA M3
obaactu popmHpoBaHus cToka. B crBopax kuumaakos Kaab, Tiomersb
apelk ¥ r. KasanuHcKa oHa Bo3pacTaer OT MHOTOBOAHBIX JIET K MaJo-

BOIOHBIM.
B crBopax r. Bekabana u n. KokGysnaka ona yBenmunsaercsi &

MHOrOBOJHLIE TOBI H MaKCHMaJibHa B TO/HI, cjaeayrliHe 3a MAaJoBol-
HbIMH.

_2. Hesereraumnouustit ctok p. Chpaapbh Ha MEPBOM STame BOAOXO:
3AHCTBEHHOTO CTPOMTENbCTBA YMEHbUIWJICH JIHIIBL B cTBOpe K. Kaib.
Huxe 1mo TeyeHHIO pekH BCJeACTBHE nepepacnpeneneHuss croka B0
BPEMEHH H IO JJIHHE PEKH, a TAKXKe BO3JeHCTBHS psaa KOMMeHcall:

OHHBIX (PaKTOPOB, OH YBeJHYH/ICH.

Ha BTOpoM 3Tame cTOK B BepXHeM CTBOPE YMEHBIIH/CS elie G0/t
CYLWECTBEHHO, & B HHXKEJEKAUHX YBEJHUYHJICH OTHOCHTEJNbHO HCXOIHO"
Fo0 YypOBHsI, HO YMEHbIIHJICS MO CPABHEHHIO ¢ MPEALIECTBYIOUIMM neph’
ogoM. Ha sTom ypoBHe HCNOJIB30BaHHS CTOKA YBeJHUEHHe HepereTd
WHOHHOTO BOA03a60pa yiKe He KOMIEHCHPYeTCH MOJHOCTLIo (aKTopd:
MH, IeHCTBOBABIIHME HA MepBOM 3Tarle. |

3. I'oposoit ctok p. Chipapbi Ha nepBOM 3Tane BOZOXO3siCTBEH
HOro CTPOHTEJILCTBA CYLI€CTBEHHO YMEHbUIHJICH JIHIIL B CTBOP
K. Kasnb. B 3T0T nepHos aHTponoreHHoe BAHSHHE HA CTOK CKa3biBalol
HEe CTOJBKO B YMEHbIIEHHH CTOKA, CKOJIbLKO B mepepacrpeaeseii €f
BO BPEMEHH H N0 AJIHHE PEKH.
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Ha cJAeAYIOLLEeM 3Tane HCNOAb30BAHHS CTOKZ POJIb KOMIMEHCHPYIO-
X GaKTOPOB 3HAUHTEJABHO ocnabena, TeMmmpl XO3SHCTBEHHOTO OCBOE-
HHs j.,'[’ﬁt'."EIl'{Ii.'IHL‘h H B pE3YJbTaTte BHOAR BCe PEKH CTOK YMEHbLUHJICH
0 CPABHEHHIO C NIPHHATHIM HCXOAHLIM yPOBHeM

4. HMcrouleHHe BOLHBIX PECYpPCoOB Mo miHHe
gonee HHTEHCHBHO B 60- u 70-e roaml, yr

qyeHneM B0OA03a00pa M3 pPeKH, Tak M ¢ SATAHYBIIHMCS MaJlOBOAbEM.
5. [lonydeHHbIE YyPaBHEHHSA perpeccHu, CBA3bIBAIOLIHE H3MEHEeHHe
cToKa KOHKPETHBIX CE30HOB INOA BIHAHHEM CAOKHBLIeHCS MPHPOAHO-

x03sIICTBEHHOH OOCTaHOBKH, MO3BOJASIOT [IPOrHO3HPOBATE 3TH H3IMeEHe-
qusl BO BpEMEHH H J10 JJIHHE peKH.

PEKH TMPOHCXOAMT HaM-
O CBAI34HO KaK ¢ pPe3KHM yBe-

‘ [JTABA 6

M3MEHEHHWE MUHEPAJIM3ALLUU BOJ bl
p. CbIPAAPbHU B CBA3HU C PASBBUTUEM
OPOILLEHHUSA B EE BACCEHMHE

[TpoGseMa HayuHO OGOCHOBAHHOIO HCNOJIb30BAHHA H OXpa-
| Hbl BOZHBIX pecypcoB, Tpebyrouas TUIATEJbHOrO H3yYEHHSI KayecTBa
| BONbl, 0COGEHHO aKTyaJsbHa A/ PErHOHOB C HAMPSAXKEHHBIM BOAOXO3SIH-

CTBEHHBIM 0aslaHCOM, B KOTOpbIX NepCNEKTHBHOE Pa3BHTHE OpOLIEHHSA

~ MOXET TOPMO3HTbCH HEe CTOJIBKO KOJIHYeCTBEHHBIM, CKOJbKO KauecTBeH-
| HBIM HCTOILlEHHEM BOJAHBIX PECypCOBR.
: K TakuM permoHam, 6e3ycJ0BHO, OTHOCHTCS Oaccein p. ChlpaapbH,
B KOTOpPOM yiKe Ha COBPEMEHHOM ypOBHE Pa3BHTHS X03sHCTBA CyMMap-
HBIH BOA03a60p B OTHe/bHbIE MepHO/Abl NPEBbILLIAET NPHTOK H3 00JacTH
hopMHpOBaHHs cTOKA (Taba. 2.6).

Hicno pabor, MOCBSIEHHBIX H3YYEHHIO H3MEHEHHS MHHEpalH3aLHH
BOALI TIOA BJIHSIHMEM OpOIIeHHsl OTHOCHTe/JbHO Beanko [15—I17, 50, 62,
{03, 87—88, 102, 103, 107—109, 119—122, 153], Ho JHLIb B OTAEABHBIX

13 uix [62, 63, 87—88, 102, 107, 109] aenaercs NONBITKA MPOrHO3UPO-
BAlHA H3MeHeHMsi MMHepa/JU3allid BOJBI B CBSI3H C QCYHIECTB/IEHHEM
SO/0X035HiCTBEHHOTO CTPOHTENBCTBA.

B s1ix paGorax uccaemosanue paccMaTpHBaeMOro Bonpoca nposo-

JAMTCA [IpeHMyIecTBeHHO ¢ MO3HUMA rHAPOXHMHYecKOi# HaykH. Ocoben-

HOCTH BOxHOro pexHMa pek, rHAPOJOrayecKue XapaKTepHCTHKH H MO-
Ka3aTeqn MppurauMoHHOro HCMOJAb30BAHMA BOABI NPHMEHSIOTCS HENO-
TaToyHo, B  cBasW ¢ 9THM, XOTS MNpeHMyliecTsa KuMnJIEKcHQI-‘ﬂ
PACCMOTPeHHs 9TOM cokHON NPoGaeMbl OYEBHAHBI, MONE3HBIMH TPEA-
TABJISIOTCH M pe3ysipTaThl THAPOJIOrHYECKOro aHa/H3a, ;E(P.ﬂpﬂﬂﬁﬁﬂﬂz-
BHLE HHKeHepHBIX pacyeToB M NPOrHO30B OOuUIeH MHHEpaJH3ALHH
Conepikanug OTAEJbHbIX KOMMOHEHT.




Wa psina pabor [16, 17, 32, 33, 62, 63, 66, 8?1‘ 60, “?JJ H3BecTy,
qTO XO3fHCTBEHHOE HCNOJb30BAHHE peuHbIX BOJI UJIIpl‘.HHHH‘ﬂdE‘IL'}I M.
BhleHKHeM obllell MHHepa/iH3alUWH, H3MEHCHHEM —HOHHOTO COCTag,
ROMbl. VBEJHUEHHEM BBIHOCA MHKDO3JEMEHTOB, 3arpASHEHHEM HA0XHMy,
kaTaMid M T. 4. M3 wxpoKoro Kpyra BOMNPOCOB, BOSHHKAIOLULIHX TIpH ne.
clelOBAHHH AHTPOMNOreHHOr0 BO3JAEHCTBHS Ha KAUCCTBO BOABL B 37¢j

paboTe PaccMOTPeHO JHIIbL H3MEHEeHHE €€ o6lLIeH MHHEpaJH3alHH |
HOHEHOrO cOCTaBa.

6.1. OcoOEHHOCTH rHAPOXHMHUYECKOTO peXHMA

p. Coipaapbu B 06nacTu opmMHpOBaAHHS

W MCNOJIb30BAHMA CTOKA H CNMOCOObI OLEHKH
cpefHel 3a pacyeTHbIH HHTEPBAJ MUHEPATH3IALHH

[Tepsble CBeJeHHS O MHHEpaJH3alUHH BOJLL B Ceipaapbe 0T-
gocstess K 1911—1913 rr., korga orbop npo6 NpOBOAHJCH EHKEAHEBHO
H CyMMHpOBAJICSl B TeUeHHe Mecsila. 3aTem HaOJI0/IeHHs] HE TPOBOMH-
nHch BOJOTH A0 KoHia 30-X rogoB, H B MocJeAylOliHe TOILbl BEJIHChH
BeCbMa HeperyJisipHo.

B nmepuoa 1911—1913 rr. xuMHYECKHH COCTAB BOJALI B PEKE H3ydai-
¢ B Tpex crBopax, B 40-X rogax MX YHCJO BO3pOCJO 10 6, a B nmoce-
AYIOUHX AecaTuaeTHsax o 12 (raba. 0.1}

Tabauya 6.1

Koauuectso npol, 0To6paHHbIX HA ONpeieJeHHe XHMHYECKOro cocTasa
BOAL p. CHpAapsH W ee COCTABAAIOUMX

Pacuyerndi nepuon

e = 2 g = -z =

Pexa Creop = e = & o o =

1 4 i i L - o
Haphin Yukypran 31 18 20 97 45 64* 2
Kapagapen Kamnuppasar — 18 16 54 57 62 29
» Yutene — — - 31 37 77 40
Coipaapes  Kaab — 13 49 109 60 79 41
» Axnxap _— — - a6 46 56 28

» Uuasmaxpam — - — - 3 24 2]

* Kapinkuunak — — — 51 28 48 23

» BekaGan 33 44 20 2 30 85 55

» HanemaenckHi — = - — 66 L. o —

» UnHa3 — — - — 62 97 59

> Kox6yaak — 20 36 6 — — ==

» Tiomenbapuik — 5! — 51 19 13

> Kasanuuck 20 3 17 80 33 15

* KonwyecTeo npof naHo go Moas 1975 r.

= —— I

K coxanenuio, Habmiogenusi Ha 3THX CTBOPAX BEJHCH ¢ GOJbLIAMI
nepepbiBaMH, UTO BECbMa 3aTPYAHSET OLEHKY M aHanaus mameneHHl

FHAPOXHMHYECKOTO peMMHMa, CBA3aHHBIX ¢ XO3SHCTBeHHOH pesTenh’
HOCTBIO. '
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HauboJablllee YHCJA0 npob 6bijo 0TO6pakno B 50-x rogax, mocae yero
yx KOJHYECTBO CORPATHJIOCH, B OTHeNbHbBIX CTBOpax Ao 4‘—5 B rog. B
qie CTBOPOB HADJIIOAGHHS 32 XHMHyecKum COCTaBOM BOJABLI He BEﬂﬂltiEh
s TeueHHe HECKOJBKHX JIET MOAPAA M 3a pecsrs JeT HabpaJaock JAHUIB
{eCKOJIBKO npo6 (raba. 6.1).

Bmecte ¢ Tem HcCaenoBaHuAME O. A. Ajexnuna [4, 5], I1. 1. Bo-
DOHKOBA [24], M. A. Bypkaabuesoi 119, 207, B. B. cf)aﬂ:ﬂeﬂa
M. H. Tapacosa [124] u ap. nokasaua Oosbluast H3MEHYHBOCTD XHMH-
qeCKOro peXHMa pPeKH B 3aBHCHMOCTH OT ee BONHOCTH M (a3 pe;ﬁi{nhma

[HApOXHMHUECKHH PDEXHM TODHBIX DEK B ecTecTBeHHBIX YCAOBHSAX
xapakTepu3yercs OOJbUWIHM Pa3HOOGDA3HEM B 3aBHCHMOCTH o7 perKH-
Ma KHIAKOro CTOKd H Oouabliero HHCJIa OpYyrux El}aKTDpﬂB. TPYAHO NOJ-
najomuxes yuery [19, 20].

Ha noabeme noOJIOBOABSL MHHEPAJIH3AUHA BOAB (mpH PaBHBIX pac-
Xofax) Bbillle, HEM Ha Clajle H B ME€XEHb, YTO OOBACHALTCH CMBIBOM
nepBbIMH NABOAKOBEIMH BOAAMH C NOBEPXHOCTH BOAOCGOPa THAPOXHMH-
4yeCcKOro MarepHasla, HAKONVIEHHOTO 3a MekeHHblt mepuon. ITpu 6041b-
WHX pacXofax BOAbl Pa3/iHYHS B CyMMe HOHOB Ha MOABEME H chnaie
noa0BOAbs cTHpaloTcs. B ¢a3y noabemMa mnonoBombs MHHEMANLHAS
MHHEpaJH3alHsa HabJaaaeTcs B MaJsiOBOAHbBIE TOABI, TaK KaK B 3TH
rojbl CTOK (POPMHPYETCss B CaMOH BepXHeH, eXKerogHo NpOoMBIBaeMOi,
yacTH BojocO6opa. B MHOroBoAaHble roibl B mpouecc (HOPMHPOBAHHS
CTOKd BOBJIEKAIOTCS HHIKHHE 4YacTH BoAocOopa, rae rHAPOXHMHUYECKHH
MaTepHaJ HaKanjJHBaercsd B TeYeHHe psAja Jer.

B pe3yabTrare MHHepa/H3allHsd BOAbLI Ha NoabeMe MOJOBOAbH MHO-
rOBOAHBIX JIeT 3HA4YWTeJbHO Bbille, yeM B MaJjoBoaHele [19, 20, 124],
a B rogbl cpeiHed BOJHOCTH 3aHHMAaeT MPOMEXYTOUYHOe MOJIOXKEeHHE.

AHa/u3 pacnoJio)KeHHsi TOuYeK B KoopauHaTtHoM mnoje ZU=[(Q)
N03BOJISIET CJeJaTh BbIBOJA 00 OTCYTCTBHH TPeHAA B MHOTOJETHHX KO-
nebanusix obuleit MuHepasu3auud B ob6jacTd (GOPMHPOBAHHA CTOKA H
No3BOJISIET cYMTATh HAMOGOJee MepPCrneKTHBHOH MOJIENbIO AJis ONMHCAHHA

KOeOaHHA cTauHOHAPHBIM cay4YaHHbIi npolecc.

B obsnactu ucnosb3oBaHHS CTOKA Ha rHﬂpGXHMHHEEHHﬁ pexum pe-
Ki TIOMHMO ecTecTBeHHbIX (haKTOpoB 00JbllIOE BAHSHHE OKa3bIBAET XO-
3AHCTBEHHAs JeATeJbHOCTb, B MEpBYI0 Ouepelb, OpOlIeHHEe-APEHHPO-
B4HHE 3eMe/b U peryJMpoBaHHe CTOKA BOAOXPaHH/IHILAMH.

[To mepe HHTeHCH(HKALHH BOAOXO3AHCTBEHHOrO CTPOHTE/IHCTBA
PO ecTecTBeHHBIX (pakTOpPOB B (GOPMHPOBAHHH THAPOXHMHUECKOTO
PeXHMa yMeHbliaeTcsi H yBeJHYMBAETCH BJHAHHE AHTPONOTEHHBIX.

Bee Goabuiee pausuue Ha dbopMHpOBaHHE rHAPOXHMHYECKOro pe-
AHMa DeKH OKa3bIBalOT BO3BPATHBIE BOABI, HX KOJMYECTBO H MHHEPE-
H3anus. Kak ciaencrteue, obuias MHHepaJH3allHs BOJAbL _BGEPaET&ET
0 BpEMEHM M 10 aJMHe peKH M KoseGaHus ee He MOTYT 6bITh nnncan;
“TallHOHapHBIM CJAy4aHHBIM npoueccoM. B pe3yabTaTe 3aTyleBbiBa .
Ulero BaHgHug BO3BpATHBLIX BOJ pPAa3JIHYHA B MHHepaaH3alHH BDI_lb:m_
04l pasHoil BoaHOCTH He OGHAPYIKEHbI HH B OAHOM H3 ETBG'PGF;&*%
PYWEHHEIM  rHADOXMMHUECKHM pEXHMOM. B HEKOTOPOH MEpe ST,
BpodeM, Moxer GbITb CBA3AHO C MAJOYHCAEHHOCTbIO HCXOXHBIX QK
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qeix. PazoBble pas3iuuuss B OCHOBHOM COXPAHAIOTCA H B 30HEe uepg
a1 (vE)

30BAHUA CTOKA.
B HHM30BbSIX PEKH (CTBOPHI Tiomenbapbika H KasajauHcka) oyy 1
13-

Ke YBEeJHYHIHCH B TOCJEAHNE TOLbI (traba. 6.2).
Tﬂﬁ.mqr} 6.0

[peBbiieHHe CPeAHEMECUHOH MHHEPANH3ALWH BOAGI B P. Coipaapse
B a3y noAbema rnoaoBoAbA Hal MUHEpaJu3aluen B Qasbl
CNAafa U MeXeHH, Mr/i

[MpenbinienHe MHHEPAIHIAUMH (MF[A) NPH PECXOAAX BOLH (m*]¢)

Pacyernwfl nepuol,

e g
300 400 | 500 I 600 700 804
K. Kaab
1938—1940 160 170 150 130
1964—1974 60 40 10 —10
K. TioMeHbaphIK
1961—1970 280 270 240
1971 —1974 220 370 340 360 310
r. KaszaaHHCK
1911—1913 160 150 105
1960—1974 it 140 220 300

[To Mepe yaajeHHs pekH OT obiacTH (OPMHPOBAHHA CTOKA BJHA-
HHe NPHPOAHBIX (paKTOpoB Ha (GOpMHUpPOBAHHE THAPOXHMHUECKOTO P&

JKMMa YMeHbIIaeTcsi, a aHTPOMOTreHHbIX — YBEJHYHBACTCH.
COBMECTHOe BJHSHHE MPHPOAHBIX M AHTPOMOTeHHBIX (DAKTOPOB Ha

MHHEpaJH3alMI0 pPevyHoi BOAB B 06JacTH HCNOJB30BAHHA CTOKA MPH-

BOAHT K 0COGOH CJOMHOCTH THAPOXHMHYECKOrO PeXKHMa, TNOJHOUEH
HOe HCCJef0BaHHe KOTOPOro OCJOMKHAeTCA KpaWHel CKyIOCThi0 HCXOA

Ho#t uHopmaunu (taba. 6.1).

B npunsAToii cucTemMe Hab/IOfeHHH CBeleHHs O XHMH3Me peuHbIX
BOJ AMCKpeTHbl BO BpeMeHH. [Ipu 3TOoM Bpemsi or6opa mpob B pa3HbA
cTBOpaX He COBflajaeT, YTO NPHBOAHT K HECOMOCTABHMOCTH 3THX AdH:

HBIX.
Mek iy TeMm s peuleHHsl MOCTaBJeHHOH 3aJadd — OUEHKH H3ME™

HeHHs MHHepajusaluuu BoAabl p. ChlplapbH MO AJHHE H BO BpeMmeri
HOL BJHSHHEM KOMIJIEKCa BOAOXO3AMCTBEHHBIX MepPONpUATHH — Heol:
XOAKHMO paclroJjiaratb CpaBHHMbBIMH JAHHBIMH. HDBTDM}' BO3HHKaer 34"
fiaya OLLeHKH CpelHHX 3a TPHHATHI HHTepBaJd BpeMeHH (HanpHMEP.
Mecsill) BeJHUYMH MHHEPaJH3alHMH M0 HMEIOUHMCH eAWHHYHBIM 3aMe:
paM. dns 3TOM 1esn HCMONB3YIOTCS, KaK TPaBuJ0, rpaduyeckue 3aBi
CHMOCTH JIHGO MEXAy MHHepaJaH3aluell BOALI 1 BpeMeHem, nubo MEX™
ny Munepaausauneil u pacxozamu soasl [3]. [lepseiil, nanbonee pac
pOCTpaHeHH b CMOCOG MOMKET AaTh XOPOWHE pe3y/bTathi amiib MPH
CpaBHUTENBHO YacToM 0TOOpe npol, AOMYCKAIOILEM JIHHEHHYIO HHTEP”

MOJALHIO.
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CornacHo HceseaoBanusam I'XH [125]

- AJISE Xapakrtepuer 5
ro10BOT0 paclipeieJieHHs MHHEepa/iu3 p p HKH BHYT

i dllHH HA PEKAX TAHBIIAHCKOrO

[.ngmiﬁPf“”“'”””m THIIA C TOYHOCTBLIO +209, cjlenyer orobparte He
wenee 28 npob (1Mo asBe B nepuoam SUMHEH M oceHHell MexkeHH
94 npoObl B TIEPHON BECEHHe-leTHero 10J10BOABA). B 30He Hemoanzo

;’iEiH”ﬂ cTOKAa, rie lbUp.‘u‘lll]J[{HEH-IIIL‘ Fl-iﬂ.I}UJ{IIMHHECI{f}FU
aeHHO OCJIOXKHSETCH BO3JEHCTBHEM dHTPONMOTre HHBIX bakropos NPHBO-
X K CMEHe KJjacca BOAbl Ha cyip : . ;

AL 5 YAbQATHO-HATPHeBHIH, YHeno npo6

10/1KHO OBITB, BEPOATHO, elie 6uu.nhme,

[I[pakTHYECKH NIPH NPDHHATOH CHCTeMe HabJ10
ye BbIMOJIHAETCH. | aK, Hanpumep, B ctBope K
TeJbHO MHOTOBOZHOM 1969 r. 6bl10 B3sito Bee
sogHoM 1965 r. — 4. B cTtBope Axmxkapa umes
ne6anoch B npenenax 4—6. AHanormupas ka
30 BCEX APYTHX CTBOpax.

EcTecTBEHHO, 4TO CTOJIb MaJioe KOJNHYeCTBO 3aMEepOB, OCYLIeCTB-
JIeHHbIX HE BO BCE ¢asbl BogHOroO PE€XHMA, He Mo)Ker XapaKTepHz20BaTh
rHAPOXHMHYECKHH DEXKHM  DEeKH, (OopMHpYIOUIHIics Noag  BJAHAHHEM
KoMnJeKca MPHPOAHBIX H AHTPOMOreHHBIX (HakTopoB. Tem Goee ITH
1aHHble He MOrYT OBbITb HCIOJIL30BAHbI AN NOJCYeTa CPeHHX 3a pac-
ueTHBIH HHTEPBAJ BPEMeHH MEeTOA0M JIHHeHHOH HHTePNOJJALHH.

[Ipn penkoM or6ope mpo6 6osee ueaeco06pasHbIM MpejcTaB/asieT-
csi BTOPOH ¢NOCO0, NMO3BOJSAIOMIHA MO KPHBBIM 2U=f(Q) ouenurr Hau-
OoJee BEpOATHOE 3HAYEHHE MHMHEPAJH3aLHH B 3aBUCHMOCTH OT BOLHO-
cTH peku u a3 pexxuma. IIpu 3TOM AJA CTAaTHCTHYECKOTO 060CHOBAHUS
MOJy4E€HHbIX 3@BHCHMOCTEH, BO3HHKaeT HeOOXOAHMOCTh O6beaHHeHHS
B OIHH pAJl AaHHBIX HECKOJIBKHX JeT HabJaomaeHHH.

[lnsi onucaHust THAPOXHMHYECKOTO PeXXHMa PEKH B npejenax obJa-
CTH QOPMHDOBAHHUS CTOKA, I'lle XO3AHCTBEHHAs AeATeNbHOCTb B coBpe-
MEHHBIX YCJIOBHAX M B O/IMKaflIel MepcrneKTHBe Pa3BHTH caabo, mpea-
CTaBISETCH BO3MOXKHBIM 00beJHHeHHe NaHHBIX Habmwoaenui c 1911 mo
1975 1. B ouH cTaTHCTHYECKHT psj. DTO MOJOXKEHHe MOATBepKAaeTcH
IPH aHanu3e pacnosoxeHHsi ToYeK B KOOpAHHATHOM mose ZU=f(Q)
AL 1BYX OCHOBHBIX cocTaBasiomux p. Ceipaapen — HapeiHa (r. Yu-
“Yprai) u Kapagapou (k. KammeippaBaT), KOTOpble paccMaTpHBAOTCH
“aK HHIHKATOPBI PHAPOXHMHYECKOTO pexHMa ropHOH 06JIacTH.

ockoatbky rrapoxuMHUecKuit peKHM DEK CYIECTBEHHO 3aBHCHT
UT BOAHOCTH roma H (a3 pexHMa peKH, CBH3H 2U=f(Q) mrs pex

APbiHa (puc. 8) w Kapamapbu CTPOWJHMCH OTAEABHO JASi MaJOBOJ-
IPIX, MHOrOBOAHBIX M CpefHHX MO BOAHOCTH JIET, BBIIEJIEHHBIX TI0 MpHH-
;L::Ea ObecneyeHHOCTH — CpegHEroZOBOr0 PAacXoOAa. CY”’-ECTB:“';HIT;
U ATHCH Takke pasauums B o6uiell MHHepaJH3alUHH s ABY
PHO10p: noaseMa noaoBOABLS (aanﬂb—HmHh), a Takxe ero cnajia
HOIb—CenTs6ps) u Mexenu (okTsi6pb—Mapt) (pHC. 8). Sl
HJE}TIJI‘-:"EH MOJIOBOABS M MeXeHb XapaKTepH3yITCs ﬂzﬂﬁéﬂgn:g;m;nu
IIDJT{JH; g SasucuuocT S cpa:;LEHtI-HBuETH obuied
""“Hﬁpair[:hﬂ‘ B sror mepuox Gosee monopHHb o ons om0k
B L2 H3aluy uﬁfhﬂeunercn H3MEHYHBOCTbIO pa % Q) B 5T da-

UCHTeNIbHO BhicOKast Tounocts 3asucumoctedt SU=[(Q) .

Pexuma cyulecr-

AEHHH 3TO TpeGoBaHue
d3aJIHHCKAa B HCKJIOYH-
ro 2 npobsl, a B Masno-
O mpob B 3TH roaw Ko-
PTHHa HaOawpanaace H




3bl peXHMa t]f}},'i.'_rmﬁ,amuﬂ OTCYTCTBHEM ‘.:[IHH'»'.JJ.EHI:JK MNABOJAKOB u 5{“”
woit noJell yuacTHsi B CTOKe PeKH YCTOHYHBOLO rpyHTOBOrO ||HTE||[H;

Ha nonxbeMe NOJOBOALA YCJOBHSA qmpmu[:-nuautm THAPOXHMHYeck,.
ro pexuMa peK CJ0XKHee, TaK KaK ypOBeHb CJAYHYdHHOCTH CYlUuecTgeyy.
0oJibllIe 3a CcYer ﬂpﬂ}{[)}{-{ﬂEHHH NOMIEBLIX ﬂEHfJﬂ.i{DHL pﬂ:']H[JHpEMEHH“.:I

CTH MOCTYMJIEHHSI BOAHBIX Macc ¢ pasjHYHbIX yYacTed BOAOCOOpa. Y.
MEHUHBOCTbIO BOJOHOCHOCTH B 3Ty (asy OOBACHAETCH MEHEee Mojopy.
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Pacxad Bodst, m7f/c

Puc. B, 3aBHCHMOCTh MHHepanMsalud Boasl p. HapeiH B CTBOpE Y4yKypraHa OT BOIHO-
CTH H a3 pexuMa B MajJOBOAHbIE TOMIbI (a), MHOrOBOJAHbLIE TOLbI (6) W CpedHHe mo

BOJHOCTH TrOIbl;
] — MemXeHnb, 2 — cnmag noaoBoAbf, 4 — NOODEM NOJOBOALAH, 4 — Te we taisl peXHMa B ne-
paog 1970—1975 rr.

HBI H3MEHYHBOCTH 00Ouieli MHHepaau3auuH [32], T. €. OCHOBHBIE €CTecT-
BeHHble NPHYHHbI, ONpee/siolHe H3MEeHUHBOCTL OOLIeH MHHepanh3a- |
IIHH, OCTAIOTCS HEH3BECTHBIMH. DTO CBHAETENbCTBYET O HeoOXOAHMOCTH

GoJsee ry6GOKOro H3yueHHs THAPOXHMHYECKOro pexHma peK B 06/1acTH
Hx ¢opMupoBanusi. OueBHIHO, NPHHATOE HAMH H B APYrHX paborax
[4, 20] meneHHe HA TPH TPyNIbl BOAHOCTH JIeT HEA0CTATOYHO. Taxk, 00-
iasi MHHepaJH3alks BOALI HAa MOAbeMe MOJOBOAbA B 3KCTpeMasbHBE
no BogHoctH 1953 u 1969 rr. (chp o P 1 —5%) cyulecTBeHHO Npe

BhIllIaza OCpelHeHHble 3HaueHHs 1Mo KpuBbiM ZU=[(Q) ans Jjer 00 .
ARIIIEHHON BONHOCTH. B Takue rofbl MPOHCXOAHT BbIMbIBaHHe Ccodef, ]

HAKOMJIEHHbIX B HH3KOTOPHO#H 30He, y4acTBYlOIleH B mpouecce GopMH
pOBaHHA CTOKa JIHIIb B OY€Hb MHOTOBOAHBIE FOJBI. [Mockonbky yecnoBHf |
(DOpMHPOBaHHS THAPOXHMHUYECKOrO PeXKHMa OT TOAa K roay MEeHAI0TCH:
BeposiTHO, Gojee MpaBWIbHO OBJIO Obl  CTPOHTH 3aBHCHMOCTH
« BU=f(Q) aas xaxporo roaa. OQHAKO 3TO He OCYLIECTBHMO #3-34
KpaitHeli orpaHHYeHHOCTH HCXOAHOH WHpopMauuu. das Goiee HajeX
HOrO CTATHCTHUECKOro o6ocHoBaHHs 3aBHcHMocTedt ZU=f(Q) nad1"
JeHHs BCeX JIeT CrpyNMHpOBaHbl B 3aBHCHMOCTH OT BOJAHOCTH JIET [“ﬁ
o6ecrneyeHHOCTH CPeAHErOZOBOrO pacxoaa) u a3 pexuma. 10 mog
3BOJIMJIO TMOJYYHTb Haubonee BeposTHble 3Hauehnss XU mnpH LtJHHEHPﬂzT-.]
BAHHOM CpeJHEMeCsYHOM pacXojie BOABI € yYeToM BOAHOCTH rOAZ
(asbl pexuMa peKH. .
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pTAE/BHBIE TOLI dKT K
B oraeb bl pakTHyeckay MHUHEepanpn

TAHYATHC T v SdllH :
qaq pelleHHs HOCTABJACHHOH 3agayy OUCHKH H-;“ fF:’”lLTHH, Onnako
’,ﬂunu BO/Abl MOJ BJHAHHEM XO3AHCTBEHHOI] SMEHEHH A MHHEpaJu-

e S | _ ACATEeNbHOCTY — -
qHbl MPEACTABISIOTCS HAM BHOJHe pUIIpEHL‘HTaTHBHhI‘ﬂH AR

Haanune BPEMECHHOTO TpeHaa, Boapae. -

or 061acTH (POPMHPOBAHHS CTOKa [SQJI,MI?CFE::;I}L::; ;E-;Tpe yAaJleHus

e IHHEHH S HCE.E PE3YIAbLTATOR HaOMO e HH] B ITOH :juma: Lu{jgiHmT% oo

meHHOil Psill. B CBS3H C 3THM Bo3HuK 4 HEOOXoaumocTy, .
1 | BHVYTDN: Kor S : : PasbuBKHK psana

ya NepHOLbl, BHYTPH KOTOPLIX ypoBenp BOAOXO3SHCT BerHOpG

reIbCTBA MEHSICS HE CYLIECTBeHHO. POH-

’EI"“'TE'"J_]HUL.TD P‘j{:”u“'mx ""'CPHONOB M MX cTaTHcTHueckas 060CHO-
BaHHOCTb SMIHDHYCCKHUMH MaHHBIMH Bugna s rpadHKoOB  cBs3H
2U=[(Q), KOTOpble LIS NMpHMepa NpuBesens Ka puc. 9. Muorue us
HHX oueHb cyaabo obocHoBaHbl B O0JIACTH  «Majpixsy

anr 1 iy pacxonos
(Q<100—200 M%/c), T. e. HMeHHO B 06m1acTy MaKCHMaJbHBIX MPHPO-
CTOB MHHEPATH3ALHH. DTO 06CTOATENBCTBO BechMa 3aTPY/HSET OLEHKY
H3MEHEHHs MHHEPAIH3ALHH B MaJOBOAHbIE FOAbl mpy MAKCHMaJlbHOM
HCMOb30BAHHH PEYHOrO CTOKA Ha opolueHHe.

B HEKOTOPBIX CTBOPAX B OT/eJbHble NEPHOMIH BPEMEHH 3MNHpHYe-
CRiE TOTLEW PESKOOTHIOHOTCH 'OT RPHBRX MU= Q). 'Sto wniorn
ObITh CBA3aHO KaK ¢ rpybbIMH OIHOKAMHK H3MEpPEHHS1 pacxogoB BOIbI
H MHHEpAIH3aLHH, TAK H C aHOMAJbHBIMH THIPOXHMHUYECKHMH YCJIO-
BUAAMH B MOMEHT B3ATHSA NpPOOHI.

AHalN3 pacnoJOKeHHS 3MIHPHYECKHX TOYEK Ha rpaHKkax cBSI3H
2U=[(Q) noxasblBaer, 4YTO MOCJEMAHHE TOMLbI (1971—1975) no mune-
PajiH3allidH B OCHOBHOM He OTJIHYAKOTCA OT nepuoga 60-x romos. dto
A1aJl0 OCHOBaHHe 00beIMHHTL NAHHBIE IO MHHepaJau3auuu 60-x u 70-x
FOAOB B OJHY CTATHCTHYECKYIO BEIOODKY.

B crBopax Kanb m Akakap MuHepaqu3auusi B (pasbl MeXeHH H
thana nomosoAbsi B nepuoa 1974—1975 rr. xapakTepU3yeTcs HECKOJb-
KO MEHbIUHMH 3HAaYeHHSIMH, YeM B MpeAblAyIHe FO/bl NPH TeX JKe pac-
AOdax BOAbl, 4TO MOKeT ObITH CBA3aHO ¢ paborToit TOKTOryJbcKOro
BOAOXpAHHIHIILA.

MasnouncienHOCTD HCXOAHBIX AAHHBIX H HaJHUHE HEKOTOPOro TpeH-
ld MHHEpa/I3alliH B 30He HCMOJb3OBAHHA CTOKA Jake B Mpeaenax
ACHETHBIX TNIEPHOJOB He MO3BOJHJAH OLEHHTh XapaKTEPHCTHKH H3MEH-
THBOCTH H CTerenb CayYaiHOro pacceHBaHHsa BeJHYHH ZU UTHOCHTE/b-
Y IRHEH cBsisy XU=[(Q) aas KOHKpEeTHbIX Jer. JInlib AJs cTBOpA
Kasamunck 34 nepuon 1950—1959 rr., korga cssizp 2U=[(Q) npax-
MECKH oTcyTcTBOBANA, GBIIM TOJY4YEHBl HEKOTOpble CTaTHCTHYECKHe
APaKTeprcTHKM (Tabu1. 6.3). ’

OTHGEHTEJ{bH(} Oogblioe 4YHCAO HaOJIOAeHHH B 3TOT NEPHOA
U cayuaes) nossommio MPOBEPUTHL THIOTE3Yy O BHAE 3aKOHA pacrpe-
CICHHS Bemnynnp XU, Drta npoueaypa, BbIMOJHEHHAs IIPH “D"“ﬁ%l]ﬂ
TaTHCTHYe KOO KpUTepHs no? Ha 5%-HOM ypOBHe 3HAUYHMOCTH | Km':;
CKa3ana npumenumocTh HOPMAbHOrO 3aKOHA, XOTS B 3MIMpHUeC

I:i’-;iTﬂrpaMME NnpocJiekHBaeTcss HeKoTopas MOJOXKHTeNbHAA ACHMMET-

JIH-
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Pacxod Boder, m7/ec

Puc. 9. RzaucuMocts LU=[(Q) ana p. Cuipnapeu B creope ki, Kanb B dasy nossema nosopoass (a), cnana # Mexenn (6)
. = mpwtent.,. 3 — cnan, 4 — NoAseM NONOBOALH, [ — TEe HKe basn pexiMa B nepuon 1975 r. -




L [Toap3ysiCh WHPOKO HIBECTHBIMH TabJHUAMH HOPMAJLHOTO pachpe-
| jeneHHd [115], h*I‘!.J.;-H!!H fﬂlpl;':.’li‘.:‘IHT_h MOJNIE3HbIE 1/ WHIKEHEepPHLIX pac-
o108 x.'!Pi}li'f'ﬂ‘!‘“‘3’1”"“ T*i‘_”t"-‘{l? NPHBEAEHbBI HEKOTOpPble H3 HHEX:
qurepBal U4 1040y, B “Ftiw'”‘]x KOTOporo Oyaer Haxoautbes XU
- gepositocThio 0.9, a Taioke ZU 1% -nol obecneyennocty.

[lepBYy10 .‘~;z|p;m'l‘vpnr:'rlm}* MOZKHO TpaKTOBaTh Tak: B cpeanem 90%
Iml,_:wj;rp:n'nnuwhllt_ﬁt'ﬁ fﬁ““ (MOJIOBOAbS M MEYEeHH) MHUHHepaJH3alHsd
aniibl HE BBIHJET 3 YKasaHHble npenenbl H auwe B 5HY, BPEMEHH Ipe-
ABICHT (/4 1.6405,, a B 0% Bpemenn Oyaer MeHblue EU—J,E\*}UW-
Bemtunna oOulel MHHEpanu3auuu 1%-Hofi obecneuennocts papHa
sU/+2,3305,;- Takas MHHepalH3auUMs MOXKeT HabJIOAATLCH B peke
kpaiiie orpaAHHYEHHBIH MPOMEXYTOK BpeMenu (1Y% MPOAOJIKHTENBHO-

cTii (ha3bl); ee TOSABAEHHE CBHAETENBLCTBYET 06 3KCTpeMasibHBIX YCJIO0-
pisix OPMHPOBaHHS FHAPOXHMHUECKOTO PeXKHMA.

Tabauya 6.3
CTHTHETHHEEHHE XAPAKTEPHCTHKH MHHEPAJH3AUHH BOIbI P. EHPREFBH
g creope r. Kasamuhcka 3a nepuon 1950—1959 rr.
s PakTHYeCKHE
da3a BOIHOTO w7 S B/ +1,64ay;7(EU —1,640y;; IHAYEHHH L 1%
peXHMSE MI Mr ) a MI; 1 Mr/a M [ A
MaKCH- | MHHH-
MadbHble ' MalbHue
MexeHb 812 154 1064 560 1419 o83 1170
[lonnwem H cnan 632 157 889 374 G980 435 998

NoJoBOABH

3asHcUMOCTh 0oO0l1eH MHHepaJH3allHH OT pAacXoJoB BOJbL COXpa-
HAETCA MOYTH HA BCEeX YPOBHAX BOAOXO3AHCTBEHHOrO CTPOHMTEJNbCTBA H
BA0Ab BCell peKH. DTO MO3BOJHJIO HMCMOJAb30BaTh KpHBble ZU=[(Q)
178 nojacyera cpeaHeMeCAUYHbIX 3HaYeHHH MHHepaJii3allHH MO CpeJHe-
MECSYHOMY pacxony Bojabl. JIuiis B ctBopax KsblikHiliaka i bekbaaa
‘asucumocTe EU=[(Q) napyuieHa B noc/JeiHHe TOAbl Ha (pase MOAB-
“Ma B CBA3M ¢ peryJHpoBaHHeM BOJHOrO H FHAPOXHMHYECKOrO pExKHMa
ekl Kafipakkymckum Bomoxpanuauuwiem. CpeaHemecsidHas MHHEpa-
TH3AUHA B STHX cTBOpAax B MepHoAbl orcyTerBHs casH ZU=F(Q)
Ulipenensnace mo xpoHosoruueckomy rpagpuky XU. B oraeabHble Ie-
PHOLB Hapyiena caszp 2U=f(Q) B a3y MexeHH B CTBOpaxX beka-
Yal, TwoMmenbapeik, Kaszanuuck. B 3THX c/lydYasX 3a CpeAHEMECHYHYIO
WiHepanusaunio npuHATO cpeaHeapH(MeTHUECKOe H3 H3MEPEHHBIX Be-
MMUHH 33 pacueTHwifi uHTepBan BpeMeHH. AHAJOTHYHO MOJYYCHBI Cpea-
}”'-'M"EL'H‘IH‘.:-IE‘ BEJHYHHBI MHHEpAJH3alLHH B cTBOpE T, KazanuHcKa 3a
1€pron 1950— 1959 pr.
ba Hekotopoe npescrasnenue o gonyckaeMbix npH STOM OTENOHCHIIAR

“THYECKMX BeJMYMH OT BBHIYHCJEHHBIX Aaer Taba. 6.3.

'-'-‘Km]lp HMEHEHHBI npHeM NepexoAa OT eAMHHYHBIX H3MEPEeHHH XHMuue-
) CDET i o o

SHave o
Pacy

4Ba BOJABI K cpelHeMecs4YHOMY, a 3aTeM CpEﬂHEHYHﬂEﬂSUHs
MHHEpaIH3aLUHH mjs,gmﬁ onepHpoBath B AaJbHE

CTax conocrasumel IMH 14
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6.2. MameHeHHe 00IEH MHHEPANHU3ALMU BO LI
NoJ BJAHSAHHEM AHTPONOTreHHBIX PAKTOPOB

B ycaosusix Cpenneii A3uM, rie MppHrauHonnoe Bo
tpebaenne cocrapiaser 6ojsee 909 CyMMapHOro, a}.Tp””ﬁr{,””rmf‘;?u.
HeHCTBHE HA MHHepaJH3aluHIo PEUHOM ROJBI CBA3AHO, I/iaBHpy rjﬁ,;,]'
30M, C opolleHHeM. JT0, ¢ OAHOH CTOPOHBI, oBoramienue peypof Hf;"ldh-
MHHEPaJIbHBIMH COMIIMH B TpoOLlecce ee KOHTAKTHPOBAHHS ¢ m;.qm-,rp{-u,l
TaMH OpollaeMOH TEPPHTOPHH, a C APYroH — TpaHchopMaius pH;I‘pu‘
XHMHUECKOro pesKMMa B BOJAOXPaHHIKIILAX.

BiusinHe BOJOXPAHHJHL] Ha H3MEHEHHE THAPOXHMHYECKOro DeXp.
Ma peYyHOro CToKa paccmoTrpeHo B paborax [22, 23, 62, 63, 86, 93, 120]
B nux ormeuaercs [120], u4To B mepBble rOAbI CYLIECTBOBAHHS B,
XpaHHJIHLL (MepPHOA 3aMOJIHEHH) MHHEPAJIH3alHs BOALI B HEM 3a cyer
BBIIICAYHBAHHSA COJIEH H3 JIOXKA MOXKeT ObITb BBILIE, YeM B HCTOYHHKe
MHTaHHS.

B mocsenyiouieM, npu ycTaHOBHBIIEMCS DeXXHMe, PA3JHYHS B M.
HepaJH3alHH BOABl B BOAOXPAHH/HILE H B MHUTAKOLIEH €ro peke cria-
KHBAKOTCA H BOMOXPAHHJHILA JIHUIL PeryJHpylOT COJEeBOH cocTap
BOHI.

B P4dBHHHHBIX YCJ/IOBHAX apHIHOro KJHMATA MHHEDAJH3allHA BOJIH
B BOAOXPaHHJ/HILAX MOXET HEeCKOJLKO MOBBLIUIATHCA 33 CYET HCmape-
Hust. Onnako, cornacuo pacueram K. T. Jlazapesa u np. [62, 63], yse-
JHYEHHe MHHepaJH3alUHH 3a cyer HCNapPEHHA H3 BONOXPAHHWJHIL B Ma-
JIOBOJIHBIE roabl He npesbimiaer 8—109% B Gacceitne p. CelpaapbH H
9% B GacceliHe p. AMyaapbu.

B To xe BpeMs MOX BJIHSHHEM BCEr0 KOMMJIEKCAa aHTPOMOTEHHBIX
GaKTOpOB MHHEpPa/M3alUA BO3PACTACT B HECKOJIBLKO Pas.

YBeJHYEHHE MHHEPaJH3alUHH PeYHON BOJABI MPOHCXOAHT B OCHOBHOM
B pe3ysbTaTe BbIHOCA B PEKH BO3BPATHBIMH BOJAMH OFPOMHOTO KOJH-
4eCcTBa COJIeH, KOTOPBIMH 060raTHaach OpocHTe/bAas BOLA B MpoLecce
ee KOHTAKTHDOBAHHA C MOYBOH H NMOJACTHJAKIIHMH NopogaMH.

MuHepaiu3auns ApeHa)KHbIX BOA B A30BCKOI OPOCHTeIbHON CHCTE:
M€ BO MHOrO pa3 npeBbllIaeT MHHEPAJIH3alHIO peyHbix Box [65]. Bl
Hoc cosedt ¢ ITerpoBcko-AnacracueBckoii cucremsl [121] npuMepHO B
10 pa3 npesnilllaeT HX MOCTYMJIEHHE C OPOCHTENbHBIMH BOIXaMH. AHAlO-
FMYHble UHPBI NpHBOAATCSA AN Baxuickoh noauus [38].

[lo mepe pa3BuTHA OpOLIeHHS Bce OOJibliee KOJHYECTBO BOMbI M3bi-
MAeTCs H3 PYCJ peK Ha TEePPHUTOPHIO, N0/ TPAH3HUTHOrO_ CTOKAa yMeHb:
LIaeTcs, a BO3BPATHLIX BOJ YBEJHUYMBAETCH.

B pesysbrare B npemenax Bcedl 06JacTH  MCMNOJb30BAHHUA  CTOKA
MHHEepaJH3alHs BOJAbI PE3KO BO3pacTaeT BO BPeMEHH H MO AJIHHE peKH.
B crBope k. Kasb B cpeanem 3a BereTallHOHHbIH MEPHOJ OHA yBeaHYH-
Jacb B 1,8 pasa B 1961 r. u B 2,3 pasa B 1974 r. orHocuTeAbHO 1938 I
PH NPaKTHYECKH PABHOM yJeJbHOM MNPHTOKe cosell H3 obsacTH op-
MHpOBaHHs cToka. B crBope Ka3zanuHCKA cpeiHsii 3a Bereraumuno Mb-
HepaJH3auua Bo3pocaa B 1974 r. B 3,1 pasa, a 8 1975 r. 8 5,1 10
cpaBHeHHIO ¢ 1952 r. npH MeHbIUEM NPHTOKe coJeit ¢ rop. AHajornynas
KapTuHa HabJaionaercs U B HeBereTalHOH!IBIH ePHOL.
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B I{HH{ﬂhlﬁ EPHKCHPGHHI-IHblﬁ MOMEHT BpeMeHH MHHepaJiH34lHA B
eKe }.rl.-;m]|ll‘iil]£l(_--r{‘ﬂ o Mepe ynageHus ot objaacty ¢UPMHPGEBHHH-
';oKka # MPAKTHUECKH HE 3aBHCUT OT MPUTOKA coueli ¢ rop.

Ko3ppHUHEHTBl KOPPEJISLUHH MEXAY cpeiaHell (B3BelIeHHOH MO CTO-
(y) MHHEpaJIH3alLHEH BOAbI peK Hapoin u Kapanapps u CYMMOH HOHOB
2 CpipAapbe (k. Kanp) 3a 06a ce3oHa He3sHAYMMBl — 0,18—0,21. Cne-
qopaTeNbHO, YXE B BEPXHEM Te4YeHHH p. Ceipnapbu (k. Kaas) ocHOB-
pMH PAKTOPAMH, ONMPENEJAIOUHMH  MHHEpadH3alHIo,  SBJSIOTCS
guTpONOreHHbIE.

ypenHueHHe MHHEPAJH3aUHH MO IJIHHE peKH Habaionanoch elle B
cone 30-x ropos [117]. Onnaxo ocobenio pesko oma crana Hapa-
craTh B MOCJEAHHE TOJbI, YTO CBA3aHO KaK C 3aTAHYBIUHMCH MaJio-
goAbeM, TaK H C PE3KHM yBeJHYEHHEeM BOA03abopa u3 p. CelpaapbH.

B mepBoii moJoBHHE 70-X rOLOB Cpe/iHsisi 3a Ce30H MHHEpaJH3alLHA
sonsl B crBope Kassi npesbillajia MPHTOK coJielt ¢ rop B 2—3 pasa, B
Fexabage — B 3—4 pasa, a B Kasannncke — B 4—6 pas.

AranoriyHble BBIBOABI moJsydeHsl B. A. DBepemaHoBHM H
M. A. U6parumoBoit [15] nas 6accefinoB pex Uy, Tanac u Acca.

MaMeHeHHe MHHEDaJIH3alHH PeYHOH BOAbI BO BPEMEHH H IO TEpPPH-
TOPHH ONpeJe]sieTCsl COOTHOLIEHHEM JOJIH BO3BPATHLIX H TPaH3HTHBIX
(1. e. TPAH3HTOM TMOCTYNAIIIHX H3 00JacTH (OPMHPOBAHHS CTOKA)
BOJ H HX MHHepaJsH3auuH. Yem 6oJiblie copep:kaHHe B CTOKE pPEKH
BO3BPATHBIX BOJ, XapaKTEPH3YIOLHXCsi OoJiee BHICOKOH KOHLEHTpalHeH
colled MO CPABHEHHIO C TPAH3HTHBIMH, TéM Bbille MHHepaJH3alHsA BO-
as B pexe [33, 62, 63, 107, 119]. 2T10 XOpolwIO BHAHO H3 ypaBHEHHS
CMeIIeHHSA BOJ

LU Wy +Z2 U, W+ 2 U W, (16}

EUsi= Wr+ Wy + We ’

rue ZUP — MHHepaJH3allusl peuyHOH BOJABI B HCCJEJyeMOM CTBOpE;
LU, — MHHepaJuM3al¥s CTOKa, NMOCTYMAIOIIEro TPAH3HTOM H3 06JacTH
dopmupoBanus;, LU, — MHHepaJH3alHs ApeHaxHbIX BOA; ZU . — MH-
Hepanusauus c6pocuuix sop; W,, W,, W.— cooTBeTcTBeHHO 06BeMBI
TPAH3HTHBIX, IPEHAXKHBIX H COPOCHBIX BOJ.

B coBpeMeHHBIX yCJOBHSIX NPAKTHYECKH HEBO3MOXHO Da3JiesIHTh
BO3BpaTHble BOABI Ha [peHa)kHble H cOpPOCHBbIE, MO3TOMY OHH paccMar-
PHBaNHCL B cyMMe. B kauecTBe MHJEKCa, XapaKTEPH3YIOIIEro B KaX-
A0M KOHKpeTHOM cJy4yae cOOTHOLIeHHe TPAH3HTHBIX H BO3BPATHBIX BOZ,
HCNO0JIb30BAHO COOTHOLICHHE

“poy 7T y;? ) (IT}

gﬂﬁ Y 503 — CTOK BO3BPAaTHBIX BOA B HCC/EAyeMOM CTBOpe pekH; ¥ o —

YMMapHBI CTOK PEKH B TOM JKe CTBOpE.

N dBHCHMOCTD LU=[(ase; ), KaK 3TO CJEJyeT H3 pHC. 10 1 ypas-

i (16), nunefina.

Hfaf-n?: @yos — 0 MHHepanM3auus BoAb B cTBOope bekabaga npHOJIH-

rop {mgﬁgﬂﬂepanﬂaauun Boa Hapwima w Kapajiapbu Ha BBIXOAE H3

JTE.KTUW —300 Mr/ ), d [IPH Uggs | MHH’EPEJIHBEH.HH_.__ m.
PHBIX Boi, korTopasi B mpegenax @PepraHckoil XOMHHBL (MO AaH-

N LT




ubiM A. Tl. Opaosoit [88]) koseGaerca B npemenax 1000—2500 .
npH cpeanem sHavdeHHu 1850 mr/J. .

COOTHOIIEHHE TPAH3HTHLIX H BO3BPATHLIX BOA MO AJHHE PEKH ¥ p
BpEMEHH ONpeAeserTcd CTeNeHbio H3bATHA cToKa [33): x

F

Ayy = % ' {Ii-j,|I

rae ¥ ,— CyYMMAapHBIR NPHTOK H3 06J1aCTH ero GOpMHPOBaHUA: V
CyMMapHbiH BOL03a00p Bhillle HCCAEAYEMOro MOCTA.

C yBeJIHYEHHEM CTENeHH H3ABATHA CTOKA (a,:) PpacTeT aoas moz
BPaTHbIX BOA (@gaey ) (pHc. 11), a cnemoBaTe/IbHO, H MHHEPAaJH3aLHA,

oA

2u
o}
& o3[ o
1000 & o/ o
02 %C*
45 g
s
600 - *
grL_ e,
n 02 g6 &z
200
g 04 & 43
Puc. 10. 3aBucHMOCTb CpefHeir 33 Puc. 11. 3aeucuMocTe 10aH BO3Bpar-
rol MeHepaausaumn Boaw p. Cuip- HBIX BOA ( %poz ) B TOLOBOM  CTOKe
napeu B cteope r. Bekabagma ot goawm p. Cuipaapesn B crBope r. Bexkabana
BOIBPATHBIX BOA B CTOKE Yepe3 3TOT OT CTeneHH HIBATHH NOBEPXHOCTHOIO
CTBOP; CTOKa (%u3) BBILLE 3TOr0 CTBOpA:
i — 1937/38—1957/58 rr., 2 — 1958/59— I — 1935836—1957/58 rr., 2 — 1958/58-
1974/75 rr. 1974/75 rr.

EcTecTBeHHO NPEeANOJIONKHTb, YTO B CHJY HHEPUHH THAPOJOTHYE-
CKHX MpPOLECCOB, NPH PABHOH CTENEHH M3BATHA CTOKA MHHepaJH3alUHsA
BoAbl Oyaer Bbille B NepHOAbl, KOTOPbIM NpeJllecTBOBAJA0 TOBbILIEH-
HOe 3HAYEeHHE Ups. [103TOMY B KauyecTBe BTOPOro aHTponorennoro $hax-
TOpa, XapaKTepH3YIOLIero COOTHOUICHHE TPAH3HTHBLIX M  BO3BpATHHIX
BOJA B peKe, HCCJeA0BaJHCh KO3(PPHUHEHTH H3IBATHA CTOKA Npejllect:
BYIOLLErO ce30Ha (z,,) H BhllUEJeKaULero crsopa ().

MuHepanu3aius BO3BPATHLIX BOJA, MOCTYNAKOUIHX B PYCJAO peKH B
COBPEMEHHbIX YCJ0BHAX, HE H3MepAeTCH, a CBeleHHA O XHMHYECKOM pe-

JKHMe KOJIJIEKTOPHBIX BOJ HOCAT OTPWBOYHLIH Xapakrep (no TeppHTO

PHH H BO BPEMEHH ).

B kauectBe HHAEKCA, XapaKTepH3yloUlerq ycaoBus (GopMupoBaHHS
€CTECTBEHHOr0 THAPOXHMHYECKOrO pEXHMa, MOXHO TNPHHATb MHHEPd™
JAu3auuio Boa Hapuna n Kapaaape (B3BelleHHyl MO CTOKy) npH BB

xope X H3 10p (EUn4k).
88
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Mcc/ieIOBANHCh MHOTOMAKTOPHLIE CTATHCTHYECKHE 3aBHCHMOCTH

L} .l'r — . s LA .
U=/ (e, st Fay BU k) (19)

geTbipeX OMOPHBIX CTBOPOB Ha p. Creipaapee.

KoppedslHOHHBII AHAIH3  MOKasam, uro yie g cteope K. Kanp
m{.nunnmeum.}m BAHIKEe ﬂ{‘lﬁ}'l_'H.‘-\l MOCTOB Ha p. Cmp,u.apbr: K 30He cbnp-'
! ypopaliusl CTOKa, fcp:‘em[{im‘.mjumn MHHEPa/NH3aLHA NpPaKTHYECKH He
japHCHT OT MPHTOKA COJCH € TOp, 4 nmosHocThio onpenensercss anTpo-
noreHHbIMH tbSHT{{PUBM“- [1pu JTOM B BEPXHHX CTBOpPaX, 3aMbIKAIOLAX
,.ppurauanwa paHOHbBl, HENOCPEACTBEHHO MPHJIEraloUHe K 30He dop-
HH]]{]E.&HHH cTOKa, MHHEDAJIH3allHA BOhI ONpenensieTcs H3bATHEM CTO-
xa B Mpefielax PErHOHa B TEKYUIEM Ce30He.

BuH3 MO TEYEHHIO PEKH yBeJIHYHBAeTCss HH(PpOPMATHBHOCTE APYTHX
aHTPOTOreHHbIX (PaKTOPOB.

B creope r. bekabaja MoBbIIAETCS POJb H3BATHS CTOKA B Npex-
mecTBylolHi ce3oH — 1o 13% B Bererauuio u 329 = mepHog Ho-
a6pp—anpeib. B HHAKHEM TeYeHHH DeKH B pesy/bTaTe yBesvelHs
rpaHcOpPMHPYIOLLEH CI]DCDE!HDCTH“ bacceiiHa HeKOTOpoOe BJNAHNE Ha
MHHepaJH3allHi0 B BEr€TaUHOHHBIH NMEPHOA OKa3blBAeT H3BATHE CTOKA
Ha TEPPHTOPHIO, 3aMbIKa€MYIO BbILUENEXallHM CTBOpoM. B HeBererauu-
OHHbIH MEPHOJ MOBLILIAGTCH POJIb CTENEHH H3bATHA CTOKA B NMPEAUIecT-
BYIOULYI0 BereTauHio. BkJiag B ypaBHeHHe perpeccHu NOCJeAHEro ap-
rymenta coctaBua B Bbekabane 329%, B Tiomenbapeike — 23 u B Kaaa-
auHcKe 45Y% .

[TonyyenHble ypaBlieHHs (Tabus. 6.4), yJaaBJIHBalOUIHE OCHOBHbBIE
3aKOHOMEPHOCTH H3MeHeHHS oOLied MHHepaausauud Boabl p. Crip-
NapbH MOJ BJHAHHEM aHTPOMOTreHHbIX (aKTOPOB, HCMNOJb30BAHH IS
KOJHYeCTBEHHBIX OLEHOK 3THX H3MEHEeHHH.

HTo6bl HCK/IIOYHTH BJAHSIHHE NPUPOAHBIX (PAKTOPOB, CPABHHM MHHe-
PalH3alHIO PeYHOH BOABI B MEePHOAD], MPHBEAEHHbIE K OLHHAKOBOH BOJ-
HOCTH (Tabus. 6.5).

B nepuox, npenuwecTByomHnii HHTEHCHBHOMY BOAOXO35fCTBEHHOMY
‘TpOHTeabeTBY (1935—1939 rr.), w3 p. Coipaaped H ee NPHTOKOB B
penenax depranckoil HOJHMHBI H3BIMAJOCh B Bererauuio or 33% CTO-
X4 B MHOroBoAHBle roabl A0 55% — B MasoBogubie (taba. 2.6). Coor-
BETCTBEHHO MHHepa/Jiu3allHgd B BereTaluio B Kane meHsnacb B npene-
Es;‘}‘iﬁ}iﬂ——ﬂﬂ mr/a, a B Beka6ane 390—630 mr/a. B HEBEEETHHHDHHI:JIIZ
i AMIVIATY/la CpeJlHEeCe30HHOH MHHepaJii3allid He INpeBbIla

Mr/n (Tabu. 6.5).
BoB 6 179 O BOAHOCTH roibl HaXOAHJHCHL B npejaesiax TOHH P

Thiliie ;’PHEHEHHHM, npHBeAeHHBIM B Tabu. 6.4. g e
KH Ghiq ﬂMﬁﬂDBﬂnHHe rogsl HapacraHue MHHepaJH3alHH A

Ah WYTHMBIM (Ta6Ja. 6.5).
Aappy aﬁﬁgggﬂﬂ 12], “Cmeﬂﬂﬂaﬂm“ﬂ*r“ﬂp°3“M““EMﬁ e ! Cupﬂl
—1944 rr., Takxke npuwea K BHIBOAY 00 OTHOCHTE@/LHO

Cra6y; _ |
bH ; | .y
A0nyy OCTH MHHepa/su3alMH BOAbI PEKH B Hpeaenax dleprrageml‘r_l
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Tabauya 6.4

YpPaBHEHHS perpeccHH CpeaHece30HHOI MHHEDATH3AUMK BOAM D. CHPAAPLH OT ONpENeASIOUHX ee BAKTOPOB

% Yncao cay-
ECER/orenp n 0,674 o SN R Vpasienns
40,674 o
Maii—okTabpe
Coipaapes, k. Kaan 25 96 84 0,883 lg L U=0,554a,; 2,402
» r. bekabapy 24 168 96 0,931 lg 2U=0,739a,; +0,206a",;+2279
» K. TroMeHbaphIK 18 183 89 0,953 lgZ U=0,790a",, +2,399
» r. KaszanuHck 19 366 83 0,897 lg ZU=0,556a",, 42487
Hoabps—anpenb
Cupgapbid, K. Kaab 25 80 96 0,914 lg EU=0293a,, 492636
> r. Beka6ax 24 143 83 0,860 lgZU=731a,, +445a’,,; +198
5 k. TiomeHbapbK 18 197 100 0,963 lg U =0,433 a,, 40,189 a’,, +2.546
19 218 95 0,939 lg TU=0,256a",,40,270 a’y, +2.624

r. KazaJlHHCK
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Cpennss 3a ceson Muuepasansauma soaw p. Coippapsu (Mr/a) HA PA3SHBIX YPOBHAX BOAOXO3IARCTREHHOT O

CTPOHTE/ILCTEA B 3ABHCHMOCTH OT ROAHOCTH JeT

Tabauua 6.5

[Mpn BOAHOCTH BErEéTAUHOHHOrO NEpHONA

obecnedenHocTh (%)

[TpH BOAHOCTH HEBETETAUMOHHOrO NMEPHOAE
obecneyeHdocTb (%)

loa Creop

25 ’ 50 ‘ 75 ] a5 97 25 50 \ 15 1 a5 || 97

1935—1940 k. Kanb 330 350 380 410 420 500 520 530 540
r. Bbekaban 390 450 030 600 630 610 630 640 670 680

K. TromeHbapbiK 460 520 590 660 680

1950—1955 k. Kanb 390 430 470 520 540 540 260 570 570
r. bekaban 500 560 670 770 820 700 740 770 810 820
K. TioMedbapuk 560 620 720 800 850 660 700 760 820 830
r. Kasaauuck 630 700 770 960 1040 740 780 840 900 910
1956—1960 K. Kans 470 500 540 610 630 618 674 718 783 800
r. bekaban 580 690 840 970 1040 860 890 940 1000 1010
K. TroMeHbapuiK 630 730 860 980 740 770 840 900 900
Bl r. Kazanuuck 730 770 900 1090 1260 810 840 920 980 980
FOL k. Kans 480 550 610 680 720 670 750 800 890 910
,- r. Bekaban 700 840 1040 1210 1290 970 1080 1200 1330 1350
K. TioMeHbaphiK 750 860 1040 1180 1240 880 990 1240 1630 1680
1. Kasanuuck 840 920 1080 1270 1410 920 1040 1280 1540 1580
K. Kam 540 600 670 760 800 728 800 838 920 933
1. Bekabaz 800 950 1180 1410 1540 1060 1160 1280 1410 1430
K. TioMeHbapbiK 960 1160 1340 1440 1060 1170 1490 2020 2050
1240 1430 1680 1890 1150 1260 1520 1830 1870

r. Kasaauuck




A

[lo mMmepe yBeJHYEHHs CTEelMeHH HIBATHA CTOKA yBeJIHUYHBalacy |
HepaJHu3alHsa BOABI B peKe (Taba. b.o). TH.
B nepsoil nonoBuHe 70-X rogos MHHepaaH3allHA BEreTAUHON K,
croka B ctBope K. Kaabp yBeqmuuaach no cpasHeHuio c ”Hn,ru“],“]
ypoBHem (1935—1940 rr.) B roa cpeaneit BoanoctH Ha 709 . 4 2 rjf.“
95Y% -Holl obecneueHHOCTH — Ha 85Y. g

B bekabajie B TeX ke YCJIOBHSAX MHHEPANH3ALUHA BOIpOCHa
110 u 135%, a B Tiomenbaphike Ha &5 u 100%. 8

Ha kaxaoMm srtane BOAOXO3AHCTBEHHOTO CTPOHTELCTBA MHHEpap.
3allisi BOABI BEreTAUHOHHOrO MepHOAa YBEJNHUHBANACH MO JVIHHE peg,
M OT MHOTOBOJAHBIX JeT K ManosoanbiM (tabua. 6.5). AHanornunas Kap.
THHa H3MEHEHHS MHHepaJH3alHU HaOJIOAaeTCd U B HEBETreTalMOHHyj
nepuon (raba. 6.5).

Ha Bcex ypoBHSIX pa3BHTHA X03fiHiCTBA MHHEpaJH3aUHA BOMABI B He.
BEereTallHOHHbIH MEPHO/ Bbillle, YeM B BereTallHOHHBIH. OQHAKO B Mano.
BOAHbIE ToAbl MoxKeT HabawaaTbcs M obpaTtHaa kaptHHa (Tabu. 6.5)

[Ipn cospemenHom (1970—1975 rr.) H3BATHHM PEUHOro CTOKA Mu-
Hepajiu3allisl BereTalHOHHOrO CTOKAa MaJIOBOJHBIX JIET yXKe B CTBOpe
K. Kanb aocruraer 800 mr/n, a B Kazanuncke — 1890 Mr/a; MuHepa-
JH3aUHs HEBEereTallHOHHOrO CTOKA B aHaJOrH4YHbIX YCJOBHAX MOXKer
npesbiwaTth B HH30BbAX peku 2000 mr/.a.

B oraenbHble Mecsillbl MHHEpAaJH3alus BOALI MOXKET CYUIECTBEHHO
OTJHYAThCS OT CPEliHEeH 3a Ce30H.

AHanu3 H3MeHeHHSI cpelHeMeCAYHOH MHHEepaJH3alUHH MO BJHAHH-
€M aHTPONOreHHLIX (akTopoB, npoBeaeHHbll HAa puMepe p. Ceipaapby
‘B npenenax @Pepranckoii goauus [110], nokasan, uro HanGoaee uy-
(DOPMATHBHBIM apryMeHTOM fABJfAeTCcA BOA03adOp Tekyulero mecaua. B
NepHOJA HIOHb—aBryCT MOBbIIIAETCA BJAHAHHE H3BLATHA -TMPELIeCTBYIO-
lllero Mecsla.

Ha coBpemenHoM yposHe (1970—1975 rr.) Hcnonb3oBaHHS CTOK?
CpeiHsii HIOHBCKash MHHepaJH3auus B roiabl 95% -uHoll obecneyeHHoCTH
MOKeT mpeBbillaTh B ctBope K. Kaab 1,2, a B Axkaxape 1,9 r/a.

B orpenpHble JHH MHHepa/iM3alHf BOAB MOXeT OBbITh ellle Bbllle:
Tak, 8 uionss 1974 r. npu pacxoge 70 m*/c B ctBope K. Kanp Gblna 3a
(UKCHpOBaHAa MHHepaaH3zauusa 1,8 r/u, a 5 uwiuaa 1974 r. npu pacxol
24 m3/c — 2,1 r/an. Bce 3TO roBOpPHT 0 HEOOXOAMMOCTH CO3TAHHSA CIAYN:
Obl ONMEpPaTHBHOrO KOHTPOJSA THAPOXHMHYECKOTO pex<uMa peK B 30H
HX HHTEHCHBHOrO HCIIOJIL30BAHHUA B HAPOJAHOM XO3dlCTBe. |

‘ 6.3. HameHeHue HoHHOro coctasa Boibl p. Ceipaapbu
Noj, BAHAHHEM XO3AUCTBEHHOW J€ATEJAbHOCTH

Houubl#t cocTtaB OOJbIIHHCTBA BOJA CYyLIH 3aKOHOMEpHO CB
‘3aH ¢ obel mMuuepanusauuein [4, 16, 62, 63]. ITosromy yseauued
MHHepaJan3auun BoAbl p. ChipAapbH CONPOBOXKAAJNOCH H3IMEHEHHEM

'HOHHOTO cOCTaBa.
3aKOHOMEpPHOCTH M3MEHEHHSI MOHHOTO COCTaBa peyHbIX BOA B

BJAHAHHEM aHTPONOreHHbIX (GAKTOPOB HCCAefOBAaAHCH MpH  MOMO
92 |



,.-pmm{ﬂ}llluﬁ PEFPECCHH, CBAIBIBAIOILNX KaM bl U3 HOHOB ¢ HX CYMMOR.
Jlas JTOH HE/AH HCHOAB3OBAHDL laHHble Npo6 HAa XUMHUYECKHH aHaJU3
Sopbl D thJ};ﬁJ.pl.]J I:f ee {_‘UL"]'E‘IH.-‘IHI{HJLII:‘{ B cTrBopax Yukypran, Kam-
mppasat, Kaab, bDekaGan, KokGynak, [oMenbapuik u Kazanuuek 3a

' L"'l' 3T -
nepHOA C 1938 1o 1974 r. Ilpensapurensno 6uina NpoBepeHa runoTesa
o CTaTHCTH!IECKOH DAHOPOAHOCTH psALOB Hab,

| TIOJEHHH 34 CYMMOH HOHOB
y ee OTAEJIbHBIME KOMIOHEeHTaMu [81]. [am GoablunHeTBA H3 HHX B

30He HEII{}.'Ih:iLJﬂHaHHH CTOKA PAaCXOKIAEHHA B OUEHKAaX CPeAHEero M IHC-
tepcnit (Ha 5% -HOM YpOBHE 3HAaYHMOCTH) Ha Pa3HBIX YPOBHAX BOJMAO-
X038 ACTBEHHOrO Pa3BHTHA OKA3aJIHCh CYLLeCTBEHHBIMH.

B cBfi3d C 3THM BeCb HCCJECAYEMBbIH Mepuoj Gbia pasbuT Ha pAn
sranioB (Tab6a. 6.6), OTAHYAIOUMXCH MO CTENeHH HCNONBIOBAHHS CTO-
ka. K coXaJeHHio, pas/iinuHas yacrora or6opa npo6 B 9TH NepHO bl
He MO3BOJHJAA AOCTHIHYTb OINHHAKOBOIO CTATHCTHYECKOLO 0DOCHOBAHHSA
noJy4eHHbIA ypaBHEHHH 3MNOHPHYECKHMH HaHHBIMH. Iaxe B npejaenax
ONHOTO CTBOpPA H II€pHOJAA A/ PAa3HbIX KOMIOHEHT HCMOJb30BAaS0Ch
HeoAHHAKOBOC UHMCJO CJy4aeB, BBHAY OTCYTCTBHS NAaHHBIX MO HEKOTO-
puiM HoHaMm (daule Bcero Na' +K-).

AHalH3 JAaHHBIX 10 XHMH3MY pe4YHBIX BOJA B CTBOpax C eCTeCTBEH-
HBIM THAPOXHMHYECKHM peXHMOM (Yukypran u KamnelppaBar) noka-
3aJ] CTAaTHCTHYECKYIO0 OAHOPOAHOCTL BCero psana HaOJdOJeHHH, YTO
NO03BOJH/O TOJYUHTh €AHHbIE JJIsi BCEro NMepHoja ypaBHEHHUs perpec-
CHH KOHUEHTPaLHH OTACJbHBIX HOHOB OT HX CYMMHBI.

I'pagHyecKH yCcTaHOBJE€HA JHHEHHOCTb OOJBLUIMHCTBA HCCJAEAYEeMBIX
zapcumocren. Jlumwe Cl” ¢BsizaH ¢ cyMMO# HOHOB 3aBHCHMOCTHIO Na-
pabojiHyecKoro THmna,

JInnefiHOCTL CBSI3M MHHepaJH3allMH C OTAEJbHbIMH HOHAMH OTMe-
yaercs H aas p. Amyp [89].

B ctBOpax ¢ HapylleHHBIM THAPOXHMHYECKHM PEXHMOM MO AJIHHE
PEKH H BO BpemMeHH CBSI3b CyMMBI HOHOB ¢ annoHom HCOj; yxyamaer-
cd, a ¢ SO4 1 Cl yeunuBaercs, oJJHOBpeMEHHO yJiyyllaercs cBa3b ¢ Mg
H Na+K (ra6ua. 6.6). 3to rosoput 06 yBeJHYEHHH BKJAa1a TOKCHYHbIX
HOHOB B (popMHpOBaHWEe MHHepaJH3alHH PEeYHOH BOAbI B 30HE ee HC-
NoJNb30BaHUS,

Huxe npusoasitcss ypaBHeHHs perpeccHy, CBS3bIBAIOLIHE OTAEJb-
Hble HOHBI ¢ HX CYMMOH IpH xuacpcbﬂunemax KoppeJaslHH r>006
(Tabu1. 6.7).

YPABHEHHs MMeIOT pacYeTHOe 3HAUeHHe H HCIOJb30BaHbl A NOA-
i"i'—[ETE HauboJee BEPOSTHOrO BECOBOr0 3HAYEHHHA OCHOBHBIX HOHOB Ha
PA3HBIX 3Tanax BOJAOX035HCTBEHHOrO Pa_a;ﬂ;ﬂ'l_i.‘.ﬂ.ﬂf-_ (Tﬂ'ﬁ-"_l-__ ﬁ.__B)-__._ 2
ngﬂi Kosppuuuente xoppeadiin 1=0,0 Juit xapaKrepHetiie K

CTaBa BOALI B NEpPBOM ﬂpﬂﬁmﬁn npﬂﬂﬂmﬂpwﬂﬁ
PHOL 3Hayeyye KOHUEHTPAUMH HCCeayeM qutm&n’&* TSRy
. dCYeTh MOKa3bIBAIOT, ‘ITﬂ m -’f'“” SILOH H3MEHYH :
“T4B2 BOALI B 30He HEMOJAB3OBAHHA CTOKA

AHHs op NPAKTHYECKH MOCTOAHEH _' OJLL

HE”!HH LROHUEHTpallHH ﬂtm
y APy dHBIM FTHAPOXHMHYECK: |
HTPDHDI‘EHHHMH taktopamu. B.



CTATHCTHUECKHE XAPAKTEPHCTHKH HOHHOro COCTaBa BO/bI
p. Cuipnapbm, mr/i

P acyeTHi i Yueno Ca Mg_ ¥ Na + K
nepuon, caydaen o | . | o s T
rr. r ‘ A X r X I oy LI ] L,
p. Hapuin — r. Yukypran i
1938—1943, 124—204 0,75 51,5 162 066 134 47 0,78 219 )4
1950—1974
p. Cuipnapesi — k. Kaas
1938-—1945 21—47 083 950 288 054 161 106 044 179 |29
1950—1957 88—98 0,78 71,2 17,1 0,86 255 106 0,80 480 229
1958—1Y965 58 089 77,0 26,1 096 37,1 I50 095 5893 279
1966—1974 70 093 835 248 094 425 239 090 62,7 458
p. Cuipnapesi — r. bekabag
1937—1945 36—94 080 90,9 346 0,71 232 116 077 484 248
1967—1974 49—71 074 1207 238 079 77,7 240 068 1160 3990
p. Cuipaapba — K. Kokbynak (TiomeHbapbik)
1038—1945 2]—56 069 935 283 046 198 93 083 300 203
1950—1957 45—47 054 873 240 084 33,7 156 0,84 889 387
1958—1965 28 067 891 189 093 451 14,1 094 116,2 417
1967—1974 25 0,73 101,8 16,0 090 63,0 13,1 098 173,2 693
p. Ceipaapbs — r. KasaJHHCK
1938—1945 12 096 101,0 395 076 204 54 098 398 206
1950—1957 73—75 065 832 16,8 049 282 14,1 0,80 E[Jl 39.1
1958—1965 30—34 055 953 175 0,84 504 215 0,88 1422 723
1966—1974 31 0,83 1025 17,1 0,80 67,1 26,1 095 1990 81,0
PacueTHu# Uucrs HCO3 SO4 Cl
nepHoa, cAy4yaen —~ | T s
rr. r | ¥ +a, ks | X I\ +Tax e T9
p. Hapein — r. Yukyprau
1938—1943, 124—204 0,83 1415 254 092 744 241
1950—1974
p. Coipnapen — K. Kanap
1938—1945 21—47 039 1962 366 0,92 1445 739 26,6
1950—1957 88—98 0,66 1839 308 096 1823 787 28,6
1958— 1965 58 0,80 1705 34,7 099 251,1 1193 098 435 199
1966—1974 70 0,81 178,0 294 0,99 2919 1736 45,6
_ p. Cuipnapeas — r. Beka6an
1937—1945 36—94 0,656 1904 389 096 173,7 954 39.3
1967—1974 49—71 0,64 2047 356 0.96 5068 115.8 87.3
p. Cupaapbs — k. Kok6ynak (TwomeHbapuk)
1938—1945 21—-56 045 2072 373 090 1623 752 36,4
1950—1957 456—47 0,03 174,1 31,9 098 257,1 1135 564
1958—1965 28 0,04 1738 298 098 363,6 1278 81,0
1967—1974 25 —0,05 166,2 209 0,98 526,6 1337 l[]B.B
p. Cuipaapesi — r. Kasaauuck
1938—1945 12 0,85 2453 89,2 0,54 1048 42,1 975
1950—1957 73—75 —D 11 2044 512 DHS 24513 1318 49,1
1958—1965 30—34 0,09 206,2 64, 70 93 405,9 190 4 102,9
1966—1974 31 D 83 1818 722 096 558,2 1?83 118,6

——_—-—___-_-_—__.—-".
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Tabauya 6.7

YpaBHeHHA perpeccHd mexay XU w oTaedbHBIMH KOMMOHEHTAMH
HOHHOTO COCTABA

PacuerHuR Karwonbi=/(EU), mr|a
mepHoa, s
E¥s Ca- |, Mg Na'+K*
P. Haphn-l — T. YuKypran
1930 —1943, 0,159 ZU41 0,041 ZU 0,120 LU—16
1950—1974
p. Cuipnapsa — k., Kans
1938—1945 0,164 LU+13 — —
1950—1957 0,090 LU/+23 0,061 2U—7 0,130 £U—22
1958—1965 0,101 EU412 0,063 £U—3 0,115 2U—14
1966—1974 0,095 EU+4-21 0,068L U—7 0,125 £ U—28
p. Cuipaapern — r. Bexaban
1937—1945 0,140 EU+14 0,042 XU 0,097 TU—5
1967—1974 0,075 £U+436 0,081 £U—14 0,118 LU—-17
p. Cuppapea — K. Kok6ynak (TioMeHbaphiK)
1938—1945 0,134 EU+21 — 0,116 EU—SB
1950—1957 — 0,070 ZU—14 0,173 £U—49
1958—1965 0,067 TU3-40 - 0,059 tU—6 0,175 ZU—35
1967-—1974 0,042 LU+53 0,041 ZU415 0,241 ZU—107
p. Cupaapea — r. Kasaauuck
1938—1945 — -~ AT
1950—1957 0,053 LU+46 = 0,153 £ U—27
1958 —1965 - 0,060 TU—I10 0,212 ZU—72
1966—1974 0,039 LU+54 0,067 2 U—4 0,211 ZU—65
PacyeTHuR Anvonsi=Jf (IU) mr|a
negrﬂ.uﬂ' HCD':; | 5{:}: I Cl’
p. Hapuu — r. Yukyprau
1938—1943, 0,277EU+53 0,323 L U—26 0,000 550 £ U2—0,205 £ U429
1950—1974
| p. Cupaapea — k. Kaab
1938—1945 — 0,463 ZU—87 0,000 0372 U24-0,035 ZU
1950—1957 0,136Z U+110 0,504Z U—90 0,000 11520U2—0,027 ZU4-7
1958—1965 0,121% U494 0,511 ZU-77 0,085 2J—I11
1966—1974 0,072X U+4-125 0,521% U—86 0,000 022 = U24-0,060 £ U—4
p. Cupnapbes — r. bekaban |
1937—1945 0,132ZU+-109 0,465 ZU—81 0,000 006 Z2U24-0,085ZU—10
1967—1974 0,097 £ U+4-94 0,500 U—56 0,000 041 ZU24-0,006ZU+-39
p. Coipnappa — K. Kok6ynak (TioMeHbaphIK)
1938—1945 - 0,461 £ U—89 0,000 030 XU24-0,070 Z/—13
1950—1957 — 0,585% U=141 0, ,000 046 ZU24-0,064 X0 —11
1958—1965 = EI,EEEE U—123 0,000077 £ U2—0,012X U430
1967—1974 — 0,469E U—18 0,000 067 Z U2+4-0,007LU4-20

1950— 1957
958—1965
966— 1974

p. Cupnapes — r. KasaiuHck
0,378 £ U440 = 0,000 067 £ U24-0,1022U—2¢
— 0,608% U—177 0,000 080 T U24-0,029% U— 14
— 0,689 XU~I191 0, 000 046 ¥ U24-0,039E U410
— 0,458 LU—14 0,000 025 ¥ U24-0,102 £ U—30

- — = %
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8 : Tabauya 6.8

Houuwit cocras sonwm P. Chippapsu Ha pasHbiX ypOBHSX BOAOXO3AMCTBEHHOr0 Pa3BHTHA, MI/Ja

e — —
Bereraumonnuft nepuon Hepereraunonuua nepHoa
Pacuernun : o Sy
g S0F | Ca¥ lMg“ Na'4+K'[HCO, [s0; | ¢l | U, | U |ca” |Mg " [Na'+K'|HCO,[SO; | ClI ‘ 2U,
|
p. Hapnin, r. Yukyprasu
1938—1945 g2 35 9 9 112 42 10 217 349 56 I 26 150 87 24 357
1950—1957 254 41 10 14 123 5131 12 256 350 57 14 26 150 87 24 3?}8
1958—1965 235 38 10 12 118 50 11 239 331 54 14 24 145 1 81 2] 339
1966—1974 220 ' 37 9 11 115 47 11 230) 335 54 14 24 146 82 21 341
p. Cupnapes, k. Kaas
1938—1945 435 84 16 18 196 114 22 450 532 100 16 18 196 159 29 518
1950—1957 485 b7 23 4] 176 154 2] 482 60O T 30 0b 192 212 32 599

1958—1965 565 69 33 51 162 212 37 564 710 84 49 68 180 286 49 709
1966—1974 555 74 31 4] 165 203 36 550 725 90 492 63 177 292 52 716

p. Cuipaapobs, r. bexkaban

1938—1945 405 71 ¥ 34 162 "S107 25 416 645 104 27 58 194 219 47 649
1966—1974 975 109 65 98 188 439 79 971 1155 123 80 119 206 522 95 1145
pP. Coipaapes, k. Kok6Gyaak (TioMmenbaphik)
1938—1945 470 84 20 22 207 198 26 487 598 101 20 36 207 187 40 59]
1950—1957 608 87 29 56 174 215 45 bdb: 690" 87 SdAERMINESSTT4 963 55 683
1958—1965 840 88 44 112 174 350 74 oder J72° 81 TAUEINOT 174 312 67 774
1966—1974 945 93 54 121 166 425 87 946 1130 100 61 165 166  &12 114 - F1I8
. o | p. Culppapes, r. Kasanuuck
A 1950—1957 BBSBR AL 28 75 204 227 32 647 720 84 98 83 904 961 48
i* 1958—1965 10300 95 52 146 206 416 99 0T 5 NI T o N 245 ji‘f: 206 2345 B3 Hi’;ﬂ
o 1966—1974 102 AR L 182 554 135 1237 1420 109 77 235 182 636 165 140

1240,
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PASAHBIM, €CJIH KOHIEeHTPALHIO HCCAeAYVeMblX HOHOB B 30HE HCMNOJARL30-
paHHA CTOKA HOPDMHpPOBaTE no COACPKAHHIO COOTBETCTBYOILLHX HOHOB
% (3a pacueTHble HEPHOALI) B eCTeCTReHHLIX ycinoBusax (raba. 6.9):
OrecyTeTBHe HabJuoae Huit Jd XHMHYECKMM COCTABOM BOIBI B HCCNe-
I ayeMbIX CTBOpax B CPHOA, npepliecTBY IOUIHHI HHTEHCHBHOMY BOJOXO-
% 3ANCTBEHHOM ) CIPOHTEILCTBY, noOYyaHA0 B Kayecrpe HHIEKCAa ecTecT-
BEHHOIO J'Fi_'linﬂ;ll‘»Eir*it't'HHi'H [‘H.’.‘rl‘{l[u"l.-’l;l }'{‘Jif]l[ill” I'III]HI-IHTE_;. CD_[[EP}HE[HHE
E OTAEJbHBIX HOHOB B BOae p. F[:nphm (. Ffll{}fpr‘aHj, KOTOpasi Hecer
OCHOBHYIO Maccy »KHIKOro ctoka p. (Zhlp,rmphu_
; M3 anain3a HOHHOrO coctara BOIKI p. Celpnapbu 3a OgHHAKOBbBIE
» pacueTHble MEPHOAbLI BPEMeHM cliegyeT, yTo KOHUEHTpaUHUd BCEX HOHOB
YBEJHUYHBACTCH 10 AJTHHE PEeKH.
3 M3 KaTHOHHOI rpynmnbl HanboJiee HHTeHCHBHO Bo3pacrawr Na +K™—
‘B B cpeanem 3a Bererauuio 1966—1974 rr. KOHIEHTPAUIHA 3THX HOHOB B
. f bexabane moutu B 9 pas Gbisia Bbllle, yem B 3one (pOpMHpPOBAHHS CTO-
> ka, a B Kasasnncke — B 18 pag.
MeHee HHTEHCHBHO HapacTaer no nJaHHe PEKH conepkanne Mg " u
> eme mennennee — Ca™ (Tabua. 6.9).

Konuenrpauust nocaeannx sie-

| MEHTOB pacTeT B OCHOBHOM Jo Bexabana, a sarem mpakTHueckn: ocras

eTCH NMOCTOAHHOH.

M3 aHHOHHOH rpynnel HauGosee PE3KO yBeJHYHBAETCH 10 AJHHE
l' pek cofepxanne SO, u Cl’, a KOHUeHTpaIus HCO, no aauue pekn
He MeHseTcs (tab.a. 6.9).

H3MeHeHHS HOHHOTO COCTAaBa 1O [JIHHe PeKH OblJIK MHHHMAaJbHb!
fid IEPBOM H3 HCCJIENyeMBbIX 3Tale H Pe3KO YBeJHUHJIHCH B NMOCJIeNYIO-

|| ILHE, UTO rOBOPHT O HapacTaiouleM BO3AeHCTEHH aHTPONOreHHbIX Phak-
|| TOPOB Ha THAPOXHUMMUECKHI] PEXKHM DEKH B 30HE HCNOJIb30BAHHS CTOKA.

FHaunbosee cymwecrsenno uamensiercs so BPeMeHH (B mpeaenax oj-
HOro cTBOpa) KOoHuUeHTpauust HoHos Na' +K' Mg, SO4 u Cl. Copep-
Kauue HoHa Cl’ B BererauHOHHBIH MEPHON B COBPEMEHHBIX YCJOBHSAX

(1966—1974 rr.) ornocuTenbHO cpeanero 3a 1938—1945 rr., yeaosuo
IPHHATOI'O 3a eCTEeCTBEHHOE Cocrosiiue, Bo3poco B Kane B 1,6, B Be-
Kabage B 3,2 y g Tiomenpapeike B 3,3 pasa. dro MOATBEPKAAeT BhIBO-
Abl H. TI. 'nycuna [35], cornacuo pacueraM KOTOPOTO YBeJHYeHHe
{tonepxanns mona Cl’ nmop BAHSHHEM dHTPOMOreHHbIX (PaKTOPOB Ha
[fPexax Coserckoro Coloza k 2000 r. cocTaBuT 4 H 6oJiee pa3sa.

Cozepxkanme wona Ca’* po BPEMEHH YBEJNHUYHBAETCH HECYLEeCTBEH-
|19, a HCOy naxe neckoabko yMeHbiunaercsi (taba. 6.9).

Ecrectsento, yro Bausmme AHTPOMNOT'€HHbIX (DAKTOPOB Ha HﬂHngﬁ
{COCTaB Boabl ckaspiBaeTcs CH/IbHEE B BereTallHOHHBI NMEepHON, 4eM B
[FHEBEreTauHOH B, [losromy B nocneanuit on MenseTcst mo ANMHE | e
[ BO Bpemenu cyuecrsenno cnabee, uem B nepsuiil. OpaHako o6uas
dKOHOMEepHOCTE COXpaHsercss H B 3TOT NEePHOLI.

. Ewe 6onee snaunrensunie uamenenns s HOHHOM COCTaBe BOAB MO

“IHHE pekn u Bo Bpemennu HaOJMIOAI0TCA B MaJOBOAHbIE TOJBL. Tak, B
“TETalHONHEBIT nepuos manoBogHoro 1974 . KOHUeHTpauus Na:-
- “TBOpax Kaub, Beka6as, Tiomenbaphik n Kasamuuek YBeJIHY}

L = ¥
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Tubauya 6.9

;EIEZLEE"PH;EPH HA PAa3HbIX YPOBHAX BOAOXO3AHCTBEHHOIO CTPOMTE]bCTBA
tosuus (Hapbin, Yukyprau)

BeretaudoHusft RepHol HesereTausoHHuA nepuol
£ ¥ : (s ]

Na+K [HCO,; | SOy (B Ca— | Mg~ Na‘+H"HCG3| SO, l Cl’
2,0 1,7 22 2,2 1,8 1,1 0,7 1.3 1,8 12
29 1,4 2,9 1,8 1,4 2,1 e 1,3 2,2 1,3
4,2 1,4 4,7 3,4 1,6 3,0 2,8 k2 3.7 23
3,7 1,4 4,3 3,3 1,7 3,0 2,6 1,2 3,6 2,5
3.8 1.4 2,0 2,5 1.9 1.9 27 1,3 2,5 2,0
8,9 1,6 9,2 7.2 2,8 5,7 5,8 1,4 6,4 45
2,4 L8 - . 24 2,6 1,8 1,4 1,4 1,4 2.1 1,7
4,0 1,4 40 38 1,5 2.4 | 27 [ 9 ra22 w283
9,2 1,5 7.8 6,7 1,5 29 4,92 1,2 4,1 3,2
110 14 G0N 79N s e Beg | 1 62 54

R 2 o7 5 20 32 04 28 20
. 1%1 1,7 9,2 9,0 1,8 3,2 5,0 1.4 4,4 4,0
74 179 1§ 18 123 20 55 98 12 78 79
g 5L a .'. | A



OTHOCHT@/ILHO YuKyprana B 9, 14, 19 u 24 pasa, a CI’ — B 7, 11, 14
n 17 pas.

! _H [IpeAesiax Kaxaoro cTpopa COlepKaAHHEe TOKCHYHBLIX HOHOB B
| 193‘43 [. BO3POCJO B aBa pasa u GoJsee Mo CpaBHeHHI0 ¢ MaJOBOAHBIM
¥ 1938 r.

[To Mepe XO3fI/iCTBEHHOrO HCMONB3OBAHMA CTOKA KOHUEHTpalHA
OTAe/IbHBIX HOHOB BO3pacTaer c I]E]-iu']”'”'lijrl CTeNneHbl0 HHTEHCHBHOCTH,
4TO NIPHBOAHT K H3MEHEHHIO HX coOoTHOWeHns (Tabu. 6.10).

| uB CTBOPE C eCTeCTBEHHBbIM THAPOXHMHYECKHM PeXHMOM B KAaTHOH-
HOH rpynmne npeo6aanaer Ca’’, a B aunonnoit — HCO3. D10 Ke COOT-

HOUIEHHE COXpaHSeTCsi H B CTBOPAX C HAPYIUIEHHHLIM THAPOXUMHUYECKHM
PEKHMOM Ha nepBoM 3Tane XO3sSHCTBEHHOro cTtpoHTeqabcTBa (1938—
1945 rr.), Koraa aoas BO3BpaTHBIX BOA B CTOKe GblNa HEBeJHKA 331
[To mepe yBeanuennss 101H BO3BPATHBIX BOL B CTOKE PEKH COOTHOLLE-
. HHE HOHOB pe3Ko MeHsieTcH.

B Bereraunounsie mepuogsl 50-x roios CyMMapHoe coAepiKaHHe
FMg” u Na“+K" » ctBopax Kans m Kokbynaka cpaBHAJOCH C KOH-
neHrpauneit Ca', a B Kasanuncke pake npeBbiCH/IO ee.

B cospemennbix ycaosusax (1966—1974 rr.) 8 Kase nabuamopaercs
HEKOTOpoe paBHOBecHe Mexay Ca’™" H cyMMOH TOKCHYHBIX KaTHOHOB

(Mg™ u N'+K"), a B HHXKeJIeXKaLIMX CTBOPAX 3HAYHTEJIbHO MpeBaJIH-
pyeT nocJaenHee.
B HeBereTauHoHHBIN MEepPHOL TOKCHYHBIE KATHOHBI yike B 50-X ropax

npevbsaganu Hag Ca’". B aHHOHHOH rpymme B CTBOpPe C €CTECTBEHHBIM

FHAPOXIIMHYECKHM pexxuMoM npeobaanaer HCOj.
| B crBope Kans na nepsom uccaeayemom srane (1938—1945 rr.) B
| HEBEreTalHOHHBIH MepHOA COAEPKAaHHe TOKCHUHBIX AHHOHOB SO;" u

|

Cl” npubaukaercs K Konuentpauun HCOj, a B mociaeayouige MmepHo-
Jbl YK€ npeBkllliaerT.

B nHxesexallHx cTBOpax TOKCHYHbIe aHHOHBI mpeobiaamalor. AHa-
JOryyHasa KapruHa HabJjionaercd W B BererallHoHHbIH nepuoia. Co Bpe-
MEHEM H MO JJIHHE DEKH yMeHbluaeTcsl OTHOCHTeJbHOe COjepXKaHHe

Ca” u HCOg u Bospactaer Mg™, Na'+ K’ u SO , Cl’ (ta6a. 6.10).

Oco0eHHO HHTEHCHBHO YyBeJHUHBAeTCsi cojacpxkailuHe HOHOB Na'' H
SO,’, uro cBg3aHO ¢ cyab(aTHO-HATPHEBbIM 3aco/ICHHEM 3eMesb bGac-
ceilHa B npepesax AOJHHB [85].
3a HccaeayeMbli MepHOJ OTHOCHTEJbHOE COACPXMAHHE TOKCHYHBIX
H{OHOB B BereTallHOHHBLIH nepuon ysesnuusock B Kane ¢ 38 no 56%, B
tbekabane ¢ 44 1o 69, a B Tiomenbapuike ¢ 40 no 73%. ITo anuue pexku
foHo Bospocao ¢ 36 no 56% B cpeanem 3a 1950—1957 rr. u ¢ 34 no
7% B cpennem 3a 1966—1974 rr. '
AHaJIOPHYHO HM3MeHseTCs MOHHBIH COCTAaB BOAbI B HeBereTallHOHHHKH
MepHoI. -

B MaJIOBOAHBIE TOJbI, KOrjga MHHepaJH3allusd BOJbI PE3KO yBEJIHYH-
ae TCH, OTHOCHTeJIbHOEe COoJleprKaHHE TOKCHYHBIX HOHOB TIIpeBbilUaeT
CpeiHHit 3a pacyeTHbIH MepHOL YPOBEHbD. Tak, B HCKJIIOYHTEJbLHO MaJo-
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Ta6auya 6.10

Mounwii cocras soam p. Chipnapen wa PA3HBIX YPOBHAX BOJLOXO3AMCTBEHHOr0 CTPOHTENBLCTBA B OTHOCHTEJbHBIX eAMHHUAX
(Ha xaxawe 100 mr/n oGuied MHHEpPaAH3ALHH )

e — e
Pacuerumi Berevaunonnsifi nepuon | Heperetaunonnuft neproa e
nepuox, ¥ , o 5 : 7 | i
T Ca Mg~ [Na'4+k’| HCO; | 30, ’ Cl’ Cal Mg |Na +K ‘ HCO, SO I| Cl
p. Hapsin, r. Yukypras
1938—1945 16,1 4,1 4,1 51,6 19,3 4.6 15,7 3,9 7.8 42,0 24 4 6,7
1950—1957 16,0 3.9 5,5 48.0 21,9 4,7 15,9 3.9 7.3 419 24 3 6,7
1958—1965 15,9 4,2 5,0 49,4 20,9 4,6 15,9 4,1 7.1 428 23.9 6,2
1966—1974 16,1 3,9 48 50,0 20,4 4,8 15,8 4,1 7,0 428 24 .0 6,2
p. Coipaapes, K. Kaab
1938—1945 18,7 3,6 4,0 43,6 25,3 49 19,3 3l 3D 37,8 30,7 5,6
19560—1957 13,9 48 8,5 36,5 32,0 4.4 12,8 5,0 9.3 32,0 35,4 2,3
1958—1965 12,2 5,8 9,0 28,7 37,6 6,6 11,8 59 9.6 254 40,3 6,9
1966—1974 13,4 5,6 74 30,0 36,9 6,5 12,6 5,9 8,8 24,7 40,8 7,3
p. Cupnapes, r. BekaGan
1938—1945 17,1 4,1 8,2 38,9 2600 ., &0 16,0 4,2 8.9 29.9 33,7 7.2
1966—1974 11,2 6,7 10,1 19,4 445 8,1 10,7 7,0 10,4 18,0 45,6 8,3
p. Cuipaapns, K. Kokbynak (TioMenbaphik)
1938—1945 17,2 4,1 4,5 42.5 26,3 5,3 17,1 3.4 6,1 35,0 31,6 6,8
1950—1957 14,4 4.8 9.2 28,7 35,5 7.4 12,7 5,0 10,2 25.5 38,5 8,0
[958—1965 10,4 5,2 3.3 20,7 41,6 B8 10,5 5,2 12,9 22,5 40,3 8,6
1966—1974 9.8 57 12,8 17,5 449 9.2 8,9 5,4 14,8 14,8 45,8 10,2
p. Cuipaapses, r. KasajuHcK
1950— 1957 12,5 43 11,6 31,5 35.1 4.9 11,9 4,0 17 28.8 36,9 6,8
20,3 41,0 9.8 10,6 5.0 13,5 23.0 38,5 9

Eghh= 1200 : g; g.}; },gg 14,7 44 8 10,9 7.8 5.5 16,7 13,0 45,3 11.8

1966—1974




ﬂnm];]im 1974 r. nons tokenunpx HOHOB B OTAEJbHBIX NPo6ax B CTBO-
pﬂ‘ali H.”"r"l[‘”h“r”l”{ I I‘n.;.'liﬂ.']”“l',h H'[Lrl{f'ﬁ.'_i”;'_l['l} H ”P{_x-ﬂ.{_}‘”ax ?5_8{}Ufﬂ+

MHPOBAHHA CTOKA npeobananawr Ca™ HCO.:-t, 4 B 30He HCIOJb30Ba-
HHA cToka Mg™ Na- 4+ K~ | S();‘ H-ElE,
ChenoBatennno, nox BausHHeM XO39HCTBEHHOH JAeATEeNbHOCTH B
63(.:::&1‘&He P. Chipaapbn npousowna «npsiMas MeTamMopgH3alusa» BOIBI
[16] ot FHAPOKapOOHATHO-KANbIHEBOTO THNA K CYJb(ATO-HATPHEBOMY.
| K Takomy xe BbiBOaY npuinn C. K. Pesuna u H. A. CosioBseBa

193], ananusupys msmenenme wonmoro croxa pek Amynapeu u Coip-
Aapbu 32 mepuoa 1952—1966 rr. Auasoruunas KapTHHa HabJropaercs
4 B APYTHX GaccefiHax pek ¢ pa3BUTHIM opoliennem [119].

6.4. ConeBoii cTok p. CoIpLapby U €ro H3AMeHeHHe
MO BAMFHHEM BOJOXO0351lICTBEHHOrO0 CTPOUTENbLCTBA

Co/MIeBOH CTOK per:d — 3TO KOJNMYECTBO BeLIecTBa  coJeli
(TOHH), BBHIHOCHMOE C TepPPHTOPHH GacceiiHa B TeueHHe ONpeaeJeHHOro
OTPe3Ka speMEHH (TOJ, Ce30H, MeCsll H T. 1.):

[=Q-LU T, (20)

rie /| — coJeBOii CTOK pPeKH B MCClielyeMOM cTBope 3a mecsu; Q —
CPeIHHH 3a Mecsal pacxod Boabl; 2U — cpeaHss MmecsiuHas MHHEpaJH-
3auus BOABI, MOJyueHHas Mo KpuBeM ZU=f(Q) c yuerom ¢asbl pe-
JdKMMa M BOAHOCTH pekH (runasa 6.1); T — 4HC/IO ceKyHA B Mecsile.

ConeBo# cToK 3a 6ojiee HJHTeNbHBIE TEPHOMLb BPEMEHH (ce30H,
roi) mojqyyeH CyYMMHPOBaHHEM MECSUHBIX €ro BeJHUHH.

M3 ypashenus (18) caemyer, 4TO MOrpelIHOCTh OLEHKH COJIEBOLO
-CTOKa olnpejeasercd TOYHOCTBHD pacueTra CTOKa H MHHEDAJH3 a1 HH.
OcHOBHbIE TPYAHOCTH BO3HHKAIOT MPH OlleHKe CpelHeMeCHYHOH MuHe-
panM3allHi MO BecbMa OrpaHHYeHHOMY 0TO6OpYy Hpob Ha XHMHYECKHII
aHanau3 (raba. 6.1). |

CorsiacHo mpoBeleHHbIM paHee uccaenosanusiM [106] aas pacuera
| cpeiHeMeCHAYHOH MUHepaausauud no kpusbiM ZU=f(Q) ¢ monycru-

MOH OIIHOKOA TpeOyeTcs B pasHbiX CTBOpax H (ha3ax pexuMa PeKH OT
fi-O A0 55 npob Ha XHUMHYECKHH aHaJ/iH3. ITO TpeOOBaHHE He BCeraa Bbi-
MOJHAETCH.

B cBfi3W ¢ 3THM MOTYT BO3HHKATh MOrPEIIHOCTH B OLEHKE CpeaHe-
MeCAYHOH MHHepaJiM3allHH, a CJeJ0BATEJbHO, H COJIEBOrO CTOKa, 0CO-
GEeHHO CyLIeCTBeHHble B CTBOpAX, PACMOJIOKEHHBIX B HHXKHHX Gbedax
I Bogoxpanuaniy, rae cBazb ZU=[(Q) B OTAe/bHbIE NEPHOALI OTCYTCT-
BVeT.

:feB CBSI3H C 3THM HHTEPECHO CONOCTABHTb PacyeThl CpeaHeMecsyHOl
SMuHepaH3alHy, BBIOJHEHHbIE ABYMS METOAAMH, ONHCAHHEIMH Bhille,

B(rs. 6.1) w no sapucumocti ZU OT 3J1eKTPONPOBOAHOCTH (p), pagpa-
. :'#-aﬂﬂﬂ}ﬁ nabopatopHeil 03ep H BOAOXPaHHJHLL CAPHHI‘-ME:L- B
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nocJeNHEeM cayuae cpeaHeMecsuHoe 3HAUCHHE MHHEPANH3ALUNE ONpe pe.
1eHO MO e)KeaHeBHO HabJIOeHHbIM 3HAUEHHAM 3JIEKTPOTPOBOAHOCTY.

B oraesbHble MeCAllbl pacxoxieHus B OLEHKAaX MHHEPAIH3auuy y
COJICBOTO CTOKA, MOJYYeHHbIX MO ABYM MeToapam, MoryT ObiTh 3HAYY.
renbHbIMH (Taba. 6.11).

[Ipit yadHHEHHH PaCHYETHOrO nepHomia omHOKH yMeHbIIAIOTCH, Tay
coseBoil ctok p. Chipaapbu B AKaxape 3a & mecaues 1976 r., paceyy.
TaHHBLIH O MPHHATOH HaMH MeTOIHKE, HE OoTJIHUAeTCss OT 3TaJOHHOrg
(I;) MeTona; 3a 5 MecsleB PacXOKAEHHH coctap/asior 6%, a 3a 3 me.
cana — 10% (ra6a. 6.11). Dro nossonser HaAEATHCAH, YTO OLEeHKK
COJIBOTO CTOKA PEKH, MpHBeJeHHble HHIXKE, 33 CEe30H H boJsee, GanIky
K N1eHCTBHTEJIbHOCTH.

ConeBoli cTOK peku opmupyercs B TNPOHECCE KOHTAKTHPOBaHug
BOJAHBIX Macc ¢ MOYBOrpyHTaMH OacceHHa. [TosTOMYy aHaJiu3 BeJIH'HY
ero B 30He (OPMHPOBAHHS M MCMNOJb30BAHMA, d TAKIKE BO BpeMenn,
NO3BOJSET B MepBOM NPHOJIHIKEHHH CYyIHTb O HANpaBJIeHHOCTH HPOUEC-

ca coseo6MeHa PeKH C OKpY:KaluleH TeppPHTOPHEH.
C TeM yTo6bl cBECTH A0 MHHHMYyMa CJydyaHHbIe MOrpelIHOCTH Patie-

TOB JKHMIKOFO CTOKA H MHHEpa/JH3alHH W BBISIBUTH OCHOBHBIE 3dKOHO-
MepHOCTH (OpMHPOBAHHS CTOKAa H €ro TpancopMalHH Ha OpOlIaeMoil
TepPPHTOPHH, PAaCCMOTPHM ero ocpeflHeHHble Mo MATHACTHAM IHAUCHHSA

(taba. 6.12).
ConeBoii cTOK M3 30HB (GOPMHPOBAHHMS CTOKA, OMpeeseHHbIH Mo

OMOPHBIM THAPOMETPHUYECKHM MOCTAM MPH BHIXOAE WX M3 rop, COCTaB-
fsieT OKoJNo 8 MJAH. T B rog (ta6a. 6.12). Cpeillle 5 MJIH. T H3 HHX
(64%) dopmupyercsi B 6acceiinax Hapbina n Kapagapwu, 1,7 MaH. T
(21%) mpHHOCAT B OpolIaeMyi 30HY OOKOBble MPHTOKH CoipaapbH B
pegenax ®eprauckoit poaunst u 1,2 mau. 1 (15%) Hupuux u Axan-

rapas.
M3MeHYHBOCTHL 3TOTO CTOKA W3 TOAa B rOJA ONpejessieTcs, rjaaBHbiM

ob6pasoM, KoneGaHHeM BOJHOCTH PEKH, TaK KaK aMNJATyna cpefHeH
3a Ce30H MHHepaJH3aluu He npepbiiaer 150 mr/ia.

B MHOropoaHble rofbl coJieBOH CTOK H3 obsactH GopMHpOBaHii
Pe3Ko YBeJHUHBAETCs M yMelbllaeTcs B MaJOBOAHbIE. AMNIHTyAA TO-
JIOBOrO COJIEBOTO CTOKa cocTaBisieT okono 4 man. T (taba. 6.12).

OcHoBHas macca coseit (okono 70%) nocrynaer u3 30Hbl GopMH-
POBaHHs CTOK2 B BereTalHOHHbIH nepuod (tabu. 6.12).

B opowmaemoii 30He BCJAeACTBHE CYIIECTBEHHOH TpaHcdopMallih
AMUAKOrO CTOKa H ero MHHepaJsiH3allid COJIeBOH CTOK MeHsietcsi 10 BPE
MEHH H MO0 AJHHE PeKH.

O xapaKkrepe 5THX H3MEHeHHH MOMKHO CYAHTb, COMOCTaBJSsE. COME
Boil cToK p. Ceipaaprii B ctBopax Keisbuikumaak, Tiomenbapoik u Ka'
3aJHHCK C MPHTOKOM 13 obyactH GOpPMHPOBAHHA. |

B cpesHeM 3a JUIHTENIbHBI MEpPHOL BOAHBI MOTOK o6oratmaerch
COJIAAMH TIPH TPOXOXKACHHH €ro 4Yepes OpolaeMylo TeppHTOPHIO.
nepuop 1950—1975 rr. cosieBoit ctok B Kuisplakuimaake mpepbilbid:
NpUTOK coJeil 13 o6aacti dpopmuposanns B 1,9 paza. MurencnHocT
HapacTaHUs COJEBOTO CTOKA CHHIKAETCA MO Mepe yAaJeHHs ot 004acT
(hopMHpOBAHHS H PE3KO YMEHbLIAETCS B HH30BLAX PEKH.
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Munepanusauug BOAM M co
B CTBOpE K. Axkkap

Tabauya 6.11

NeBol CTOK p. Coippapbm

MeTon
OUEHKH
HHH

| U= £Q
| ;}'T'ﬁ?liflr
| Elh = f(p)

| = QXlrT

Mr/a
THIC,
Mr/n
ThIC,

Eavwnnua
HaMepe-

T

T

1260 1350
1358 1289 145]
1706 1562
1003 1114 1192 1240 1078 1131 1092 1114 3449 5515 5964

B cpeanem 3a

1 w,| L
AR [1X—X

VIl I X X |V=VII

o80 650 1230 2200 1880 1540 496 838 1092
1240 970 889 923 845 3099 5866 R965

706 650 1107 1729 1590 1168 552 788 1092

Tabauya 6.12

Counenoii ctok p. Cupnapsu, man. 1

re—— S — e

3ona dopMupoRaHHa 3oma MCNoAL3IOBaHHA
Mepuon ﬂriF'ElHEHHH, e — —Emr _H &
: Cero 1o o kK. Kniama-| k. z . =
Pﬁ&";ﬁ' Bexabana g;;jl‘::' K. Kaxn nmu.rlaaF:ri MEHL-I;:?MH‘ r'.rut{uaca:
Hoabps—anpeas
1940/41—1944/45 3,18 4,31 9,30 3,95 4.62 6,63
1945/46—1946/50 2,87 3,99 4,71 3,99 5,13 —
1950/51—1954/55 3,69 2,03 9,90 5,09 6,72 8,20 5,94
1955/56—1959/60 3,51 4,75 5,67 5,45 7,14 7,86 6,77
1960/61 —1964/65 25T 3,77 4,39 414 7,06 6,37 3,99
1965/66—1969/70 4 39 8,67 6,21 5,38 10,4 8,25 5.63
1970/71—1974/75 357 453 525 378 783 | 799 . ans
1940/41—1944/45 1,56 2,04 2,45 2.67 4 .57 591
1945/46—1949/50 1,51 2,03 2,45 281 9,12 —
1950/51—1954/55 1,83 2,42 291 3. 75 5,50 7,60 9,28
1955/56—1959/60 1,67 2,23 2,65 3,88 0,65 7,42 6,20
1960/61 —1964/65 1,42 1,88 2.24 3,50 0,12 6,52 5,37
- 1965/66—1969/70 1,88 2,42 2,90 3,63 o 6,22 4,85
1970/71—1974/75 1,66 2,12 2,50 D2 0,41 2,26 3,62
Hosa6pb —okTa6ps
1940/41—1944/45 4,74 6,35 7.75 6,63 9,19 F2.5
1945/46—1949/50 4 38 6,02 7,16 6,80 10,2 -
1950/51—1954/55 552 745 888 934 122 158 112
1955/56— 1959/60 518 698 832 933 128 - 153 1106
1960/61—1964/65 419 565 663 764 122 129 9,36
1965/66—1969/70 6,27 8,09 811 9,01 18,1 14,5 10,5
1970/71—1974/75 523 665 775 705 132 126 6,7
1940—1975 5,08 6,75 7,94
Honbpb—oKkTabpb
MakcHMaJbHBIe 2.14 2,79 3,32
aHaueHus 3a pecb 5,80 7,50 =
nepHoL 771 10, o
MHuHHMATBHBIC 1,24 1,64 1,92
sHaueHHs 3a sech 2,26 3,16 3,48
nepHojL 3,70 4,95 6,01

ITpumMmeuaHnne,

AP hIK.

0/5]1 r. — k. KamakHiun

nokaabiBaet, uto ao 1949/50 r. —
EHEE?E?KIHMDHI—IENJME — K. KokGynak: 1950/51—1974/75 — K. Tiomenn-

Aaunbie no ct. BekaGan: ¢
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Tak, conesolt crok B TiomeHbaphike B CPEAHEM 33 TOT JKe nepyq,
npepbiaer nputok ¢ rop 8 1,8 pasa, a B Kasannncke — peerg 4
1,2 pasa. CaenopartesbHo, B CpeAHEM 3a AJUTENbHBIH NepHoa B opo.
waemoll 3one Habalogaercs BbiHOC cosell, Hauboaee OWYTHME |
BEPXHEM TEYECHHH M HAUMEHee — B HHAKHEM. Haubosee uurencupy,
3TOT NPOUECC MPOHCXOAHT B HEBEreTalMOHHBIH NEPHOL W 3HAYHTEdpy,,
caabee B seretauHonnbii (raba. 6.13).

e R

T-ﬂﬁ.‘mqﬂ 6.13

Coaenoit crox p. Cuipaapsn B 30He HCNOJABIOBAHHA OTHOCHTEIBHO
npuroka ui obaactn popmuposammns,

“ | —— e ——————— = —
Hoabps— anpean Mafi—oKTAGPL Hosbpt —okTa Ep.:__
& & 2
n & - 5 ! - 5 A = S -
—L B ITEE EVRFTAR R TE R
selegd | GF GRS CEMNR Y BEL
1940/41—1944/45 224 241 107 125 145 161
1945/46—1949/50 252 129 169

1950/51—1954/55 227 261 181 134 139 101 164 178 12
1955/56—1959/60 253 280 234 150 139 119 183 184 156
1960/61—1964/65 272 291 240 ‘187 145 91 216 195 141
1965/66—1969/70 319 214 167 183 133 91 224 159 115
1970/71—1974/75 255 210 145 173 139 58 198 163 8

e
B uusosesix peku (r. Kasaaunck) paxe B cpeanem 3a 25

(1950—1975 rr.) B nepuoa Mali—oKTAOPb, KaK H B Havaje .r P
[126], conn ocaxpaalores B opouraeMoit 3oxe (taba. 6.14).

_ Tabauya 6.14
Conesofi CTOK BEreTAUHOHHOIO MEPHOAA B NPOUEHTAX OT TOLOBOTO
— — = — —_—
- 3ona hopMUpUBELHN 3ona MCNoaL3I0BAHHN
i s . ' K. Kuisua- K. Keiana- ST

50 53 .

50 L I
._. _1: . . - ‘-J' @

Bk

: e~

—

. e ,.'._
- _i
= ..-"'!', ¢

3.5 0 1L ._'_..I,_-T_;!
-'.'.-'_-_;:_.,-_'._':':',_: -

P

I




MakcuMaabuBIl co |
MAJbHBIH Ce30HHBIN M rogoBOH npupocT coJsiei B Mpeiesax

(Df;‘pé"ﬂ}-llHUH AOJTHHEBI H”ﬁ-llmﬂil.fltﬂ B 60-e rouml
%0 Ehed ) - o . :
TE%H,”? J;ILP (yenosHo k. TiomeHnpapbik) u niknem (r. KazajnHCK)
r b 1 ¥ i =
100JIblICe yBeNHYeHHEe coJieldl B HeBereTalHOHHBIH MEPHOL

E;:;I':':'é'”;l;;ﬂfhf:I.’-:ril;!n nososuse 60-x rogos. B nocaenywouine TrOAbI B
3 M yBeaHuenuem Boposzabopa uz pexu (raba. 2.6) BHIHOC
COJIEH 32 MPEAesbl OPOUIAeMOit 30HbI YMEHbIIACTCH.

B BeretaumMoHHBII] MePHOA COJIeBOM CTOK OTHOCHTEJNILHO NPHTOKA C
rop B cTBOpe K. TioMeHbapblK NPAaKTHYECKH HE HW3MEHHWJICHA, a B Ka3za-
JHHCKE Pe3ko yMeHblInJacH H ¢ 60-X roA0B cTajd OTPHILATEAbHBIM.

.,B HeJOM 3a roja conepoit ctok p. Ceipflapbd Ha BbBIXOAE M3 OpOLIAE-
MO 30HBI (ycaoBHO r. KaszanwHck) mnpeswiiiaer MpHTOK coJel ¢ rop
Ha 15—56Y% (ra6a. 6.13), a B 70-e roap MeHbllle Moc/eAHEro Ha 149%.
CoegoBarenbHo, JHIIL B NOCJAEAHHE TOAbl B CBA3H C 3aTAHYBLIHMCHA
MaJIOBOAbEM YacTh COJIeH H3 30HBI (POPMUPOBAHHS AKKYMYJAHPOBaJaCh
B 30He MCMNOJb30BaHHI.

BHyTpu opomaemoil 30Hbl Habawojnaercss cyllecTBeHHOe Inepepacs
npeaejseHHe coJied BO BpEMEHH H IO TEPPHTOPHH.

M3 taba. 6.12 caeayer, uto Ha yyacTke Kaab-—KeidbiiKHIIIAK 110-
TOK oboraliaeTrcsi COJgMH B TeueHHe BCEro paccMaTpHBaeMoro mepHo-
na. Ha caenyiouleM yyacTKe peKH, 3aMblKaeMOM K. TiOMeHbapbiKOM,
COJIEBOH CTOK yBeJaHuHBaeTcs 10 KoHua o0-X roios B BereTallHOHHbIH
| nepHoA M 10 Hauaaa 60-x rojos B HeBereTalMOHHbIA mepHoa. Ha HHXK-

HeM yuacTKe peKH, 3ambikaemoMm moctoM KasanuHck, cosieBOH CTOK
- yMmenbuiaercs (tabs. 6.12), T. e. yacTb coJied ocenaeT Ha TEPPHUTOPHH

Hu30BUH p. Coipaapeu. OUeBHAHO, He BCE 3TH COJIH KOHUEHTPHPYIOTCSH

B MOYBOrPYHTaX H TPYHTOBBIX Bojax. Hekoropoe KOJHYe€CTBO H3 HHX
' BBIHOCHTCSI 1O KOJJEKTOpaM ¥ KOHIeHTpupyercs B OeccTOYHBIX NOHH-

JKEHHUSIX Ha TpaHMlle OpolaeMoi 30HBl MJAH  (CYLIeCTBEHHO MeHbLIE)
| YXOAUT B MHHEPa/JIbHYIO YaCTb ypoxas W OTBOAMTCA 33 MPEACbl OpO-
| [[TaeMblX MACCHBOB MOTOKOM TPYHTOBBIX BOZ.
OfHaKo yMeHbllenue cojeBoro croka p. CblpAiapbd Ha ydacTKe
.| TioMelibapblK—KasaauHcK HacTOpaXKMBaeT, TaK KaK rOBOPHT O BO3-
MOJKHOCTH 3aCOJICHHS TEPPHTOPHHM H, CJeAOBaTeIbHO, HEOOXOMHMOCTH
TIIATEJbHOro H3yUeHHsi ee BOAHOCOJIEBOTO HDaJiaHca.

OZHOBpeMeHHO C TNepepacrpejie/ieHHemM COJIEBOro CTOKa Mo JJTHHE
- | peKH TNPOHUCXOAHT HM3MEHeHHe ero KOHLleHTpalkH  BO  BpPeMEHH
(tabua. 6.14).

Ecau B 30He (pOPMHDOBAHHSA B BereTalMOHHbIH NepHoJl KOHLEHTPH-
pyercs 66—68% cOJ1€BOro CTOKa, TO Ha BHIXOAE M3 depraHCKOH AOJH-

Hpl 50—61%, a B KasannHcke — 43—56% (Tabua. 6.14).

BbiBOBI

1. ITpuMeHeHHHi mpueM TNepexoia oT eAMHHUHBIX h3Mepe-

Wil XHMHUECKOrO COCTABA BOAbl K CPEAHHM MECSUHbIM H cpeanece3oti-
BIM 3HAUEHHSM MHHepaiH3aliu MO3BOJHI HCCAEAOBATD conocrani-
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Mble (BO BpeMEeHH H MO JJIHHE PeKH) XapaKTEPHCTHKH THAPOXHMyye.
CKOrO pexxHMa. L_ : e .

2. KoppensauHOHHBIH aHaJIH3 H;jMEfIIl]IIHH{TH LPULHEH‘.smnmn H
cpejHeMecauHOi MHHEPANH3AUHH MoKasas, 4TO B 3(1:_»1? HP‘ITEHCHHHUH}
HCIOJIb30BAHHA CTOKA THAPOXHMHYECKHH DEKHM HE 3aBHCHT or ppy.
TOKa coOJiell ¢ rop, a MOJHOCTbIO ONpeAessaeTcs aHTPONOreHHbIMH (hay.
TOpaMH. .

3. B kauecTse HHTErpa/jibHOro mnokKasaresas BOAOXO3AHCTBEHKor

CTPOHTEbCTBA NpeAJIoxeH KOIQ@HIUHEHT H3BATHA CTOKA, XapaKTepy-
3VIOIIHI COOTHOLIEHHE B CTOKE pEeKH TPAH3HTHbIX H BO3BPATHBLIX Boj
~ 4. TlonyueHHble ypaBHEHHS PErpeCcCHH, CBA3bIBAIOLIHE CpeJHece3ox-
HYI0 MHHEpa/JH3alUHio C ONpeledAOlHMH ee (PAaKTOPAMH, HCIOJb30Ba.
Hbl AJIA OLEeHKH M3MeHeHHH THAPOXHMHYECKOro pexKHMd pEKﬂH B COBpe-
MEeHHbIX YCJOBHSIX H B IPOCHOCTHYECKOM IJ1aHe Ha OJIHIKAHLIYIO nep-
CHEXTHBY. ]

5. ComocraB/ieHHe MHHepaJH3allHH peYHOH BOJABI Ha PAasHBIX ypos-
HAX BOMNOXO3AHCTBEHHOrO CTPOMTEJNbLCTBA, HO IIPH PaBHOH BOJHOCTH,
MO3BOJIHJIO BBIABHTb OCHOBHble 3aKOHOMEPHOCTH H3MEHEHHS THADOXH-
MHUECKOro pe<uMa peK NoJ BJIHSHHEM aHTPONOreHHBIX (PaKTOpPOB, He-
KJ1o49as NpH 3TOM BO3AEHCTBHE NMPHPOILHBIX. |

6. BopoxossaficteenHoe crpouTenbctBo B Oacceiine p. Chipaapsy,
HanpasJ/leHHOE Ha MOBBILIEHHE BOA00OECNEYEHHOCTH OpOLIaeMOH Tep-
PHTODHH H yJAyYlIE€HHE ee MeJHOPAaTHBHOIO COCTOSHHSA, BbI3BAJIO MOBI-
LLIeHHe MHHepaJsiH3alHH peYyHOH BOJAbl BO BPEMEHH H IO AJIHHE pekKH.

Ha kaxzaom stane BOAOX03AHCTBEHHOrO CTPOHTENLCTBA MHHEpAJH-
3dlHSA YBEJHYHBAIACL OT MHOTOBOJHBIX JIET K MaJIOBOILHBIM. |

7. TlonyyeHHble ypaBHeHHS pPerpecCcHH KOHUEHTPALHH OTHedbHBIX
HOHOB OT HX CYMMBbI NMO3BOJIHJIH YCTAHOBHTH, YTO POCT MHHEpaJH3aLHH
CONMPOBOXKAAETCA YBEJIHYEHHEM JOJH TOKCHUHBIX HOHOB (Mg™, Na..
SO,", CI’) no annHe pekH M BO BpeMEHH, a TAKKE OT MHOrOBOLHBIX JIET.
K MaJIOBOJHBIM.

Xo3sHCTBeHHAS! JeATeNBLHOCTL B Gacceiile p. Ceipaapbu npuseda K
«MPSAMOH MeTaMOpdhH3alHH» BOALI OT FHAPOKapOOHATHO-KaJdblHEBOTO
THIA K CYJb(MAaTHO-HATPHEBOMY. f

8. llox Bansnuem Bomubix memmopaumit coseBoii ¢ToK pekw mepe-
Paclipele/IseTCsi BO BpeMEHH H MO TepPPUTOPHH. |

B cpennem 3a QJIHTEJIbHBIH MEPHOA B OpOlIaeMOil 30He HabJ101aeT:
Csl BBIHOC coJel, Haubo/see OULYTHMBII B BEDXHEM TEYeHHWH W HaHuMe:
HeC — B HIKHEM. B noc/ieiHHe roabl B HH30BbSX MPOHCXOAUT aKKyMYy-
AALKSA coJeil. 11HTeHCHBHOCTL HAPACTAHHS COMEBOrO CTOKA B 30H6 HC:
[NOJIb30OBAHHS CTOKA MEHAeTCH MOA BJAHAHHEM XO3AHCTBEHHOI pedATenb
HOCTH BO BPEMEHH H MO AJIHHE PeKH. OaHOBpeMeHHO ¢ nepepacnpeaes

HHEM COJIEBOrO CTOKA MO TEPPHTOPHH MPOHCXOAHUT H3MeHeHHe ero KOH
LEeHTPAalHH BO BPEMEHH.
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1dE A BA Y

KOMUYECTBEHHASI OLLEHKA BO3MO)XHOT O
USBMEHEHHKHS CTOKA B BACCEMHE

p. CbIPAAPbHU NMPU OCYULECTBJIEHHH

B NEPCNEKTUBE BOJLOXO35SHCTBEHHBIX
MEPONPUATHH

Ctok p. Ceiplapbi yiKe B COBpeMeHHBIX YCJOBHAX CYLIECT-
BEHHO TpaHcgopmupyercs B npejenax OpoliaeMoH TEPPHTOPHH. B
MepcrnekTHBe B CBA3H C YBEJHYEHHEM TeMIOB HPPHralMOHHOro CTpPOH-
TEJLCTBA 3TOT NPOLETC YCHIAHTCSH.

CunenoBatenbHO, PAallMOHAJbHOE MCMOJNb30BaHHE BOJHBIX PecypcoB
B MepCcrneKTHRe HEBO3MOXKHO 6e3 yuera H3MeHeHHMH B CTOKe peK H HX
pexuMe Moj BJAHAHHEM aHTPONOreHHbIX (PaKTOPOB.

Peywolt ¢cTok — 3TO HeCTALlHOHAPHBIH Mpollece ¢ CyliecTBeHHBIMH
6JHICHHMH M JaJNbHHUMH BHYTPHUPSIAHBIMH CBSI3AMH, ONpelesiollHMH
CYIIECTBOBAHHE BHYTPHBEKOBbIX, 4 B HEKOTOPbIX OacceHHaX ¥ BEKOBBIX,
HHKJIOB KoseGannsa croka [12, 43, 58, 116].

B Gacceiine p. CripiapbH W ero OTHAeJbHLIX COCTABJIAIIHX HOPMA
CTOKA, BBIYHCJEHHAf MO pa3HbIM MepHoAaM, OTJHYAKWHMCA MO0 CTerne-
HH aKTHBHOCTH, MOKeT pasanyartbess na 4—13,5% [36].

CJie/1oBaTeJibHO, TTPOrHO3 H3MEHeHHsl ¢TOKa Ha MepCleKTHBY B CBA-
3H C OCYylleCTBJEeHHEM KOMIJIeKca BOAOXC3AHCTBEHHBIX MEepPONPHUATHH
HeoOXOJIHMO JiaBaTh Ha (PoHe CBepXA0JIrOCPOYHOr0 MPOrHO3a NPHTOKA
H3 obsacTH GOPMHPOBAHUSA CTOKA.

Onanako coppeMeHHble MeTO[bl CBEPXA0JrOCpPOYHOro NMPOrHO3HPOBA-
Hust [12—14, 43], ocHOBaHHbBIe HAa 3aBHCHMOCTH THAPOMETEOPOJIOrnye-
CKMX yCcJOBMH (opMHPOBAHMS CTOKA OT npeobiaafalollHX THMNOB aTMO-,
cthepHOH LUMPKYAALUNH, LAlOT CKOpee KaueCTBEHHYIO, YeM KOJHYECTBEH-
HYIO0 OLeHKY MepCrCKTHBHBIX BOJAHBIX PECYpPCOB.

[Tpu cyuiecTBylolleH AOCTOBEPHOCTH 3THX TIPOTHO30B NpejinoJarae-
MOe TpeBbilleHHe BOAHBIX pecypcoB B -nepuon 1970—2000 rr. Hag HX
coBpeMeHHO# BeqHuHHOH (2—3%,) BepOsAITHO, JIEXKHUT B Npeaesax Tou-
HOCTH pacueToB ctoka. CjaegoBarenbHO, B [1€PBOM MPHOMHKEHHH MOXK-
HO CYHMTATh, UTO TNPHpPOAHbLIe (akKTOpbl (POPMHPOBAHHA CTOKa B Mep
crieKTHBe He OYAYT CYUIeCTBEHHO OTJIHYATbhCsl OT COBEL IMEHHBIX.

Bausuue aHTpONOTreHHBIX (DAKTOPOB Ha YCJa0BHSL (OPMHPOBAHHSA
ctoka B Cpeaneil A3ul, rie 4eTko pasrpaHnunBalorcs obJacTH ¢op-
MHPOBAHHS CTOKa M €ro HCMOJb30BaHHS, TAK)Ke He MOXeT ObITb 3HA-

yuTeabHbIM (rJ. 1).
B 6amkafilleil mepcrnekTHBe NpH HCTOJL30BAHHH MECTHBIX BOAHLIX

pecypcoB ycaoBHs (POPMHPOBAHHS CTOKA B ropax OCTaHyTCHd, BHAHMO,
6e3 CyuUlecTBeHHBLIX NMepeMeH, H H3MEHEHHE CTOKa, ero pexkKuMa H Kaue-
ctBa Oyjer onpejessThCs IMPOLECCAMH, MPOHCXOAALIHMH B 30HE MO-
TpebseHHs BOJLDI.
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[TpHHUHNHAABHO BO3MONHO ABa MyTH MPOrHO3HPOBAHHA H3IMEHeHy
cToKa B mepenekinse. MoKHO Henoap3osath And 3TOH LETH YDaBHeyg
MHOIKECTBEHHONH perpeccuu, rnoJyyeHHble Ha maTepHaJe HPOULIbIX jer,
CBSI3bIBAIOLIME CTOK B 3aMblKalollem CTBOPE PEKH C BAXKHEHUIHMHU 3y.
TPONOTeHHBIMH (aKTopamMH HJIH HX pHTErpadbHOH XapaKTepUCTHKo,

[IpakTHUuECKH OuYeHb TPYAHO NPH coBpeMeHHOH H3YUYEeHHOCTH BOAHOro

pexkuMa opomaemoli TEPPHTOPHH OLEHHTD BJAMAHHE HA CTOK OTAe/.
HBIX AaHTPONOreHHbIX (PaKTOPOB. Mx uHTerpajbHas XapaKTepHCTHKa
HMEeT CMBICA, TOJLKO €clli BJIHfiHHE BCEro KOMILTEKCa BOAOXO3SHCT-
BEHHBIX MEpPONpPUATHI OAHO3HAUHO, T. €. ECJH MEpPOTNPHATHA Hanpase-
HBl Au60 Ha yOLLIb CTOKA (opolleHHe 3aCyUITHBBIA 3eMedib), aubo erg
yBeJHuYeHHe (ApeHHpoBaHHe 3a060J04eHHbIX 3eMedb).

OnHako W B 3TOM cJyuae ypaBHEHHs PerpeccHi, MOJYUYEHHBIE Ha
MaTepHase NPOUNIBIX JeT, MOryT OblTh HCMOJIB30BAHbI A5 MPOrHO33
Ha TepCNeKTHBY JHIUb NPH HEH3MEHHOCTH YCJOBHH TpaHchopmanuy
croka (cnocoba opowenusi, KII opocHTeJbHbIX CHCTEM, QPOCHTEJb-
HBIX HOPM, CTENEHH JPeHHPOBAHHOCTH TEPPUTOPHH H T. 7i 7 2

BoJee cTporHM ¢ HayuyHo#l TOUKH 3peHHs SBJIAETCA METOA BOAHOTO
GanaHca TePPHTOPHH, MO3BOJSIOUIHA BCKPBITh FEHETHHECKYIO CYILHOCTD
NpOLeccoB, NMPOHCXOAALLIHX Ha TEPPUTOPHH TOA BJAHSAHHEM KOMILJIEKca
BOLOXO3ANCTBEHHbIX MeponpusaTui. Boanbid 6anaHc TEPPHTOPHH AB-
NsleTcsi KOJHUEeCTBeHHbIM BbipayKEHHEM ee BOAHOrO pexHMa, KOTOpbiH

M —— B .

onpezeasieT COOTHOLIeHHe (e3BO3BPATHOrO BOJONOTPeOJIeHHS M CTOKa |

Bo3BpaTHbIX BoA. [lostomy pelleHne ypaBHEHHS BOAHOrO HasaHca Tep-
PHTUPHH, COCTABJASEMOro Ha pasHble YPOBHH BOAOX035HCTBEHHOTo:
CTPOMTEJbCTBA (MPH Pas3HBIX MJIOMAAAX, COCTABAX KYJbTYD, KITI cu-
cTem, CHOCOOax OPOLICHHS H T. .), sBJsfeTCs HanGojaee MPABHJALHEIM
cnoco6om nporHo3npoBanns. OQHAKO HELOCTAaTOK HaJAexKHOH HHGOP-
Maflii O BOAHOM pE)XHMe OpOllaeMbiX 3eMellb MO3BOJAET HCTIONb30~
B4Thb 3TOT METOJ JHIIb C HEKOTOPbIMH AOMYLLIeHHAMH.

Bona, 3abupaemasi H3 peKH B HPPHFalHOHHbIE CHCTEMBI, HACTHUHO
pacxoiyeTcs B HX Mpejejax, a 4aCTHYHO BO3BpallaeTcsi B PeKYy B BHAC
BO3BPATHBIX BOJL.

ChenoBaTeJibHO, OLEHKA H3MEHEHHS CTOKa PEKH B  TMEpCREKTIRS
CBOAMTCS K NMPOrHO3y M3bATHS CTOKA H3 PeKH H BO3Bpara B Hee BOAK
C OpollaeMblX MACCHBOB..

U3sbsATHe CTOKA M3 PEKH CKJaAblBaeTcsi M3 MPPHralHOHHOro BOAO:
norpebjeHus, onpenenseMoro paiMepoM OpollaeMblX miouianen H
OPOCHTENbHBIX HOPM-OPYTTO, ©€3BO3BPATHOTO  MPOMbILIJIEHHO-KOMMY®
- HaJabHoro BojonorpelJieHHsi H 3aTpaT CTOKd, CBA3AHHBIX C CO3JaHHeN
BOJOXpaHHJIHLL.

3emeabHbIH GOHA, NPHIOAHBLIA AJst OpolleHHsT B DacceiHe p. Chlp-
AapbH, cocTapBasier 13,4 MJH. ra; H3 HHX COGCTBEHHBLIMH BOAHBIMH P&
cypcamu obecnevensl 3,3 MyH. ra [52].

B 1975 r. B 6acceiine p. Coipaapeu (6es Gaccefina p. Apbich H Med
KHX TOPHBIX MCTOUHMKOB, He BJHSAIOUMX HA CTOK p. Chipaapbh) OPY

H1aJjochk CBbille 2,4 MJH. ra.

Caeposatenbho, Ha ctoke p. Chlpaapbn BO3MOMKEH MPHPOCT opo’
lwaeMblX 3emeqab B pasmepe 0koJo 900 Tele. ra.
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1peANOJaraeTcs, yrto w 1¢
E II A : oG O7e S IL}H[} L. UpﬁlLIH -y
oTHOCHTEABHO 1975 . EM Bl

__ : BO3pacr
275 . an Ha 100 Pacryr
8% H K ]"“l*"“"”l”'“‘*f*_ Ha 20%. K 1985 r,l 0%, « K”“ﬁ}"ﬂﬂﬁy H4
<€ C1BOPAM YBEIHUATCH COOTRen CTBEHHO g ‘ml}'_’i'(‘}‘ﬂf‘hfli-ﬂf: 3EMJIH K Tem
();J.HH”I”‘““",J”“,’ aHHpyeTes ﬂl"JUHL‘Jl'-’;‘HHE‘ 'Jlr G
qobiiennio  KILJT MPPHTAUHOH 1 b x CHCTe M ””hld MEPONPUATHY 1
CHHK e

HolX HOPM, B pE3yJlbTare KOTOpbIX YHACNbHE
res K 1980 r. na 2] —419% g
Yy — B CPEAHEM; HA ypoBHe 1985 . BO/M0O3g
cOOTBETCTBEHHO Ha 32—45 y ] 1oL CBSI3H ¢ 3
yHTeJbHOE PACIUHPEHHE OPOLIAeMbIX 3pua i
ge p. CbiplapbH BbILIE CTBOpa r. Be
¢l HECYLWECTBEHHO OTHOCHTeJIbHO
3UTCH.

K ctBopy K. KokbGynak CYMMapHBIH BOK03a60

BOJ YBEJHYHTICA HAa 0—T7%, a B uesom no Gacced
ua 4—7% (Traba. 7.1).

}-’MEHhLUEnHE_DpUCHTthHx HOPM H mnoBeiwenne KITJ] =
OHHBIX CHCTEM noTpedyer npexje Bcero PEKOHCTPYKUHH OPOCHTebHOI]
H ApeHa>XHOH CETH, YJIVYIIEeHHH KayecTBa INTAHHPOBKH, MOBBbILIEHHS
TEXHHKH M0/IMBA H JPYTHX MEDONPHATHI, HANPABJEHHBIX Ha IKOHOMHIO
BoAbl, [IpakTHKa BOAOXO03SHCTBEHHOrO CTPOHTE/IbCTBA NMOKa3biBaeT, of-
HAKO, HTO KOpEHHAs PeKOHCTPYKLHSI CYLIECTBYIOUIHX HpPpPHTALHOHHBIX
CHCTEM — 3TO CJIOXKHO€ M NOpOrocTosilee MepONPHATHE, KOTOPOe ¢
TPYAOM NPETBOPSIETCS B JKH3Hb. B cBA3M ¢ 3THM nianHpyeMmble mMepo-
NPHATHS MO 3KOHOMHH BOAbl MOTYT OBITb OCYLIECTBJIEHbl He B MOJIHOI
MEPE H oTbeM BOAbI H3 ChipfapbH YBeJHYHTCH OoJee CYHIeCTBEHHO
(Tada. 7.1). B 3tom caydae KOI(GhHUHEHT HIBATHS rOA0BOr0 CTOKa
OyReT CyLIeCTBEHHO Bbllle COBPEMEHHOTrO ero 3HaueHHsAs B KpaHHe MaJo-
BOLHbIe roabl (Ta6u. 2.6). B cBA3H ¢ 3THM BpsAA JH BO3MOXKEH BBOI
SCeX MIaHHPyeMBIX OpoOlIdeMblX MJoulafed 6e3 CyLIeCTBEHHONH PEeKOH-
“TPYKLUHH BOAHOrO X03fiicTBA PEerHoHa.

Crok, sa6panubiii us peKH, pacxOAyeTcsi B mpeiejax HpPHTalHOH-
HBIX pafioHoB Ha:

g eMHBIX
l) cymmapuoe HCMapeHHe ¢ OpOolIaeMbIX [OJeH H BHYTPHCHCT
”EPEJIDI‘DB;

0KOro 3a
2) aKKyMynsUMIO BAATH B MOYBOTPYHTAX B ciy4ae riys

: OBAHHOCTY TE€p-
RS TDYRTOBLIX BOJ M CA1aGOf ecTeCTREHHOH APEHHP
PHTOpHY:

110 f}pU{_‘HTE.urlh_
-6pytr0 COKpa-
TeYeHHy H Ha

H BOO3aGg
. : p
SCPXHEM M Hypen

» HECMOTpPR g3 -
eMey : o
MeJk, H3bATHe CTOKa B Gaccej)-

Kabang ng YPOBHe 1980 r. nogpicur-
COBpeMeHHOro, 3 1985 r. noun-

P H3 NOBepPXHOCTHHX
Hy (r. Kasanunek) —

Jie-

3) Hanonwenne BOJIOXPaHHJHLLL;
E} iCllapenue ¢ MOBEPXHOCTH BOAOXpaHHJIHIL, { KOJJIEKTOPOB;
0B
) Hcnapenme ¢ BOAHOH IMOBEpPXHOCTH KaHal B GeccTOYHBIX

0
B AKKYMYJIAUHIO KOJIEKTOPHO-ApeHaKHbIX BHﬂ CaphiKaMBILICKHX
"Hax foHHKeHusix  (TMMa ApHACAHCKHX A

DEEp} " ;
Hocaenyiouee ucnapenue HX; ponorpe6’
e, ) Oe3B03BparHoe MpPOMbILIJIEHHO-KOMMYHAT
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Hanathe croka (km¥/rop) M3 pekw
VCAOBHAX H NEpPCnexkTHRE

CHpAapbH M €€ MPYTOKOB B Mpejesax HPPHraUHOHHBIX PAHOHOB B COBPEMEHHBIX

Tabauua 7.1

—=

Hppuraunonumfi pafion
M 3aMblkalWHR ero creop

CoBpemenHoe
(1971 —1975 rr.)

Mpy ocyllecTBAeHHH NAAHHPYEMBIX MEpo-
NPHATHH MO CHHXEHHK) YIeAbHOTD
Boa03abopa-6pyTTOo

MpK coxpaHeHHH COBPEMRHHOrO
yaeabHoro soinsabopa-epyTTo

Hi AppPHrauddHoHHEE

TO HMe C YHETOM

Hd HPPHralHMOHHLIE

TGO Me ¢ YYeTOoM

R e | e Thoaoxon wnin

1980 | 1085 1980 ! 1 GRS -rmu 198D 1980 [ 1985
®epraHckaa aosHHa, r. bexabang 18,8/19,36 16,65 15,52 20,08 18,45 21,4 22.2 24 83 25,13
JAKHP, ycrheenie cTBODH 2,60/5,73 i 5,44 9,30 0,07 7,05 7,94 7,18 8,07
Bcero B BepxHell 30He 24.4/25,09 9rg82 20,96 2538 2402 92845 30,14 3201 33,20
CpenHee TeueHHe 71,25 9,16 10,33 9,16 10,33 10,0 11,6 10,0 11,6
Beero ao creupa K. KokOy.nak 31,65/32,34 30,98 31,29 34,54 34,35 38,45 41,74 4201 44 80
HuxHee TeueHHe 7,25/7,94 6,52 8,15 7.21 8,84 10,95 14,75 11,64 15.44
Beero zio creopa r. Kasannuck 38,9/40,28 37,5 39,4 41,8 43,2 49,4 56,5 53,6 60,2
KoaduuuenT HIBATHA CTOKA BhLIE 1.14/1,18 1,10 1,15 1,22 127 .44 1.65 | 57 1.76

creopa r. KazaauHcka B rofl cpeaHen

BOOAHOCTH

MpuueuaHHe,

B aHamenaTene TNPHBeleHn JAaHHbE € YUeTOM NOTEDb HA HCMAPEHHEe B BOAOXPAaHHAHILEX,




xuarglfllokﬁn i ‘fc'“iPl‘fHHE‘ C BOLHOH NOBepPXHOCTH KaHa/JOB He MPeBbl-
0 BOLO3abopa [47, 79 134] u B nepBoM npUGAHIKEHHH HMH
MOXHO npeHebpeys,

3arparsi CTOKa, cBA3aHuble © COOpYIKeHHeM BOAOXPaHHJHIL, cJia-
FAlOTCA H3 eAHHOBPEMEHH bi X (nepBoHauaILHOE 3amMoJHeHHe A0 MPOEKT-
HOH OTMETKH) H exKeromaHpx (HCnapeHHe ¢ BoAHOH nmosepxHoctH). llep-
Bas BEJHYHMHA CBH3aHAa ¢ 06beMOM BOJOXpaHHJHLIA, a4 BTOpas ¢ MJO-
AAbIO €0 3€pKasia H TepMHYECKHM pPeXHMOM.

EXeroanas YOblIIb CTOKA, cBSI3aHHAN C NnepBOHaYaJbHBIM HaKoOMJe-
HHEM BOAB B BOAOXpaHWIHIIAX, OnpeneisieTcss HHTEHCHBHOCTbIO HX
JANOMTHEHHS, a noc/AeAHsAS B 3HAYHTEbHOI MEpe — BOAHOCTBIO JeT.

Ecan 3anonnenue BOAOXpaHHIHLL pacTaHercss po 1985 r. (B cayuae
CEPHH MaJIOBOAHBIX H CPeAHMX MO BOAHOCTH JIeT), TO 3aTpPaThl 3TOrO
BHAa coctaBar B 1980 r. 2,7, a B 1985 r. — 2.2 kmS.

EcrectBenno, ecan sanonnenue BOLOXPaHHIHIL Oy/aeT NPOHCXOAHTh
OO/iee HHTEHCHBHO, TO €MKeroaHble 3aTpartbl CTOKa OyAyT Bhille.

HMcnapenne ¢ nosepxuoctu CYLUECTBYIOLLHX, CTPOALLIHXCH H NPOEKTH-
PYEMBIX BOLOXPaHHJHLL ONPeaeJeHO MO JaHHbIM JabopaTopHH 03ep H
BOoacxpanuaniy CAPHHUIMU B pasmepe 1,55 km®/rog.

bBeaposspatHoe MPOMBILUNIEHHO-KOMMYHa/IbHOE  BOAONOTpebeHHe
[52] cocpenmotoueno B ocHOBHOM B BepXHeHd 3ome Oaccefiia p. Chip-
Aapbu. B nesom no GacceiiHy 3TOT BHA 3aTpaT CTOKA COCTABASET B
nepcrnekTuse 2,3 KM®/rol, YTO CYLIECTBEHHO MeHblile HPPHTAIIHOHHOI'O
BOAONOTPeOJICHHY. |

ITocneanee cnaraercs ua cymmapnoro HCMapeHHss ¢ OopollaeMbIX
noJieH H BHYTPUCHCTEMHBIX TEPEJOroB M 3aTparT CTOKa Ha AKKYyMYJIs-
UHIO B TOYBOTPYHTaX NMPH OPOLIEHHH TEPPHTOPHH ¢ ray6okuM (mo HAa-
YajJa OpoOlleHHs) 3a/leraHueM YPOBHS I'PYHTOBHIX BOJA H IJIOXOH ec-
TECTBEHHOH ApeHHpoBanHOCTHIO [101].

OcBoeHHe ULeNHHHBIX 3eMesb NMpPeANoaaraeTcs OCYLIeCTBHTb B [ o-
nonHo# u [lxxuzakckoit crensx, YAKHPe u ®epranckoit zoaune. [Ipe-
Ablayuine uccaenosannst [104] nokasaam, uro B Tosopnolt  cremm
cBOGOAHASA €MKOCTb NOYBOrpyHToB K 1980 r. Gymer 3amosineHa, u 3a-
TPaThl CTOKa Ha aKKyMyJISILHIO B HUX OyAyT CBeIeHbl A0 MHHHMYyMaA.

PazBuTHe OpOLIEHHS Ha TeppuUTOpHH JIXKH3aKCKOH cTemH Jo
1985 r. naHHpyercs Ha 3eMJSAX C BHICOKHM CTOSHHEM TPYHTOBBIX BOJA
'H XOpOWIO PAa3BHTBIM HCKYCCTBEHHBIM JpPEHAa}KOM. Huatnmy OpoLIeHHE
3TOr0 paHoHa He OyJeT CONPOBOMXKAATHLCA AKKYMYJslLHEH BJard B MOY-
BOTpYHTaX.

B LleHtpanbHod @eprane u Kokapa/jbCcKOH CTeNH HMeEKOTCH 3eMJIH
¢ ray60KHM YypOBHEM 3aJjieranusi rpyHToBHIX BoA. OAHaKo Hapany c
aTHMH MaccHuBaMH B Pepranckoit poauHe H YAKHPe ectb 3eman ¢

6JM3KHM 3aJeraHHeM TPYHTOBBIX BOJ, OCBOGHHE KOTOPBIX MPHBEAET K
YBEJHUEHHIO CTOKA KOJJIEKTOPHO-APEHaKHBIX BO.

B cBsian ¢ 5THM B NepBOM MPHGIHIKEHHH MOXKHO CYHTATh, YTO pac-
wupenue opomaembix semenb B QPepranckoi gonune w YAKHPe ne
NPHBEJET K CyLLeCTBEHHBLIM 3aTpaTaM CTOKA Ha aKKVMYJSLUHIO B MOY-

BOrpyHrax.
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MOKHO, BEPOATHO, TaKxe CYHTATh, YTO 3TOT BHI 34TPAT CTOKjZ He
G}",E].E‘T CF[HEETBEH“HM B ilp}![‘j[}; HI}ITllrﬂHH[Hll-{h”{ paHOHaX.

3aTparsl CTOKAa Ha cymMMapHoe HCrnapeHHe C OpOLIAeMBIX fmogey
OnpesesIOTC HX PazMepoM, COCTABOM BbIPAULHBAEMBIX KyJaAbTyp y
yAeJbHbIM BOAONOTpEDJIEHHEM. [locnenHee AOBOJILHO CTabuaphg BO
BPEMEHH, XOTH H HabaaaeTcs HeKOTOpaa TEHAEHUHA K €ro CHUKenyy
B psiie HppHrauHoHHbIX paifonos (tabi. 3.1).

YMeHblleHHe YAeJbHOr0 HenapeHus no Mepe pacllupeHHA opourae-
MBIX MJollafed CBfizaHO ¢ CylUeCTBOBaHHEM Oa3HCHOTO shdekTa npy
opowenun [1, 21, 64, 72, 111].

CoraacHo uccienopanusam [TH [129] ucnapenHe ¢ opouiaempx
3eMeJib B TEPCHEKTHBE 3a CYET OA3HCHOrO 3((EKTa U YIAYULICHHS Me-
JHOPATHBHOrO COCTOAHHS 3€MeJb MOZKET YMEHbIIHTHCH Ha 10% oTHoCH-

TeJIbHO COBPEMEHHOrO.

B cpeanem 3a 1966—1975 rr. ucnapeHHe ¢ KOMIJIZKCHOTO OpoOluae-
MOro rektapa B IpeiejaX HPPHTallHOHHBIX PaHOHOB COCTaBJaser
10,0—10,7 toic. M%. [lpu sTOM 3aTpaThl peYHOro CTOKA Ha HCMapeHue
(1. e. wHcnapeHHe 3a BBIYETOM AaTMOC(EPHBIX OCAaAKOB) pPaBHBI
6—9,1 TeiC. M%/ra.

B nepcnexkTHBe npu yMeHbLUIEHHH YAeJbHOro HcnapeHus Ha 10%
3aTpaThbl peYHOro CTOKa Ha HCMapeHHe ¢ OpolIaeMbIX MOJeH COCTaBsT
5,0—8,2 Teic. M¥*/ra (taba. 7.2). DTH OaHHBIE NOJIO2KEHbBI B OCHOBY
JaJbHEHUIHX pPacyeTos,

Tabauay 7.2 |

Hcnapenne ¢ opowaemeix maccueoe B Oacceiine p. CelpaapbH

—_—

3aTpaTel CTOKAa i1a HCMapeHHe B MepcneKTHBE
CyMMapHuie 3aTPaThi .' 3aTpaThl CTOKA CymMMmapHbie 3aTpathl
H ppHraumonnsi YaenabHble, Hd HCrapeHue ¢ | Ha HCcOapeHue CTOKA HA M CHHE
pafion ThC. M2 |ra 9POWAEMHX NoJed, ¢ Nepeaoros, ¢ MaccBba,
| kM2 [ roa kM roa kM Iron
i .
| 1980—1985 | 1980 I 1985 | 1980 I 1985 1980 l 1985

Depraickaa AoJHHA 6,52 8,22 8,54 0,41 0.43 8,63 8,97
YAKHP 5,00 2,26 2,58 0,11 0,13 2,37 L |

Bepxussi 30Ha 10,48 11,12 0,52 0,56 11,0 11,53"*_-

Cpentee TeueHue b.72 4,30 4,99 0,21 0,25 4 51 512‘1'-1'
HusKiee Teuenme 827 252 339 04200 264 356
Bcero B Gacceiine 18,15 2048
— = - — — — -_‘_________—Q

.......



He GoJiee 109, Jowangn Maccupa. Mcenapenne ¢ HX NOBepXHOCTH MpPH-=
HATO paBHbiM 0,5 ot HCTTapenus ¢ opowaemoro noas [49].

CyMmapubie 3a 'paTel CTOKA HAa HCNApeHHe ¢ opollaeMblX MacCHBOB
CocTaBar B 1980— 1985 rr. 18—2] KM3/ros,

OuennBas uamenenus B croke p. Coipaapbd Ha MNepcrneKTHBY, MBI
MCXOLHAHK U3 TOrO, YTO CTOK pekn Gyuer Xxopoulo 3aperyaupoaH. On-
HAdKO 110 BBeAeHHs B CTPOIi OCHOBHBIX Pery/iHpyIOLIHX eMKOCTel KoJe-

GaHus croka or roga K roay Moryt ObIThb 3HauYMTe/NbHbIMH. BoAHOCTB
AET CYLIeCTBEHHO OTPaM<aeTCs Ha YCJOBHAX TpaHc(oOpMalUHH CTOKa
Ha opoiraemoit repputopun. ITostomy nporHos Ha nepcrneKTHBY COCTABA

AeH aas aet 25, 50 u 75% -Hoil o6ecneyeHHOCTH (B obnactH popMHpO-
BaAaHHA CcTOKa).

[Ipi ocyutecTBiennn peex NJAHHPYEMBIX MEPONPHATHH NO MOBLILIE-
HHI0 KILIL cueteM W cHMKkenMIo OPOCHTE/JIbHBIX HOPM CYUIeCTBEHHO
MEHSHIOTCHA yC/I0BHA TpaHcopMauun cTOKa, M, cJeaoBaTesbHO, HaHGO-
J1€eé OOOCHOBaHHBIM cnocobom NIPOrHO3SHPOBAHHA ero H3MeHeHHH sB-
IA€TCA MeToA BoaHOro Gagauca TEPPHTOPHH, XOTHA OBI'B ero ynpolleH-
HOM BH €.

[Tpeanonaraercs, uro npu XOpOIIO pAa3BHTOM JpeHaxe H3OBITOK
BOABl Hal CyMMapHBIM ACildpeHHeM pacxoayercsi Ha (GOPMHDOBaHHE
CTOKa BO3BpaTHBIX BoA (7.1), a y6eliab cTOKa ONpeaesieTcs BeJHUYHHOH
CYMMAapHOro HCNapeHHs, 3aTPaTaMH, CBS3aHHBIMH C COOpYJKeHHeM

BOLOXpaHHJHIL ¥ 0e3BO3BPAaTHLIM MPOMBIIIJIEHHO-KOMMYHAaJbHO-OBITO-
BBIM BoAonotpebeHuem (7.2):

ylﬂﬁzyﬂﬂﬂ,_ff (21}

c-'l
P=EAE+W,+P_, (22)

rie ¥ s — CTOK BO3BPATHBIX BOX; ¥goy — CYMMapHHIH BON03a6op B
'KaHaJabl; £, — CyMMapHOe HCIIapeHHe C OpOlaeMblX mnoJel u BHYTpPH-
CHCTEMHBIX epeJIOroB 3a BbIYETOM dTMOC(epHBIX ocagkoB: P — CyM-
‘MapHble 3aTpaThl CTOKa;, £, — ucnapeHue (3a BBIYETOM OCaJKoB) ¢
MOSEPXHOCTH BOAOXpaHuaHul, W, — saTrpaThl cToKa, CBS3aHHKIE C 3a-
NoJHEHHEM BOAOXPAaHMIHLL, P, — 0e3B0O3BpaTHOE NMPOMBIIIJIEHHOE H
OMMYHaJbHO-0OBITOBOE BOAONOTpeb/IeHHeE.

Pasnocts Mexay nputokom (¥,-4V,) Ha uccieayemyio teppHTO-
HI0 H3 00J1acTH (POPMHPOBAHHS CTOKA M 3aTrpatami ero P B nepsom
pHOJIHIKEHHH MOXKHO NPHHATb PABHOH OTTOKY ¥, Yepe3 3aMBIKAIOLIHH

TBOP:

| Vo Vi B (99)
OTHoOWIpHHE 2

yﬂﬂ! yBDJI el C

g e i

pPaKkTepH3yeT M0JI0 BO3BPATHHIX BOJ B CTOKE DEKH.
| ; 113



al ﬂpHMEF}l}I pElElIETH HaMeHEHHA CTOKA g

UAKWPa B rof CpeaHer BOAHOCTH,
et MOBBLILIEHHOH M NOHHIKEHHOH

B raba. 7.3, 7.4 npuBeeH!
npeaenax depraHcKoi AOJHHBL H
AnasorHunbie pacuerbl cnenanbl s

BOJIHOCTH.
B mazoBOAHbIE TOABI B cRSI3H C BO3HHKAIOULIHM Ae(HLLHTOM BOAB B

cpeaHeM TeUeHHH TokroryJjbckoe H AnaHKaHCKOe BOAOXPaHH/IHIILA

MOTYT HANOJHATHCH JIHIID 4aCTHYHO.
Tabauya 7.3

Hamenenue CTOKA P. Cuipaapb B npeaenax depraHcKoro
HPPHTALMOHHOT O pafiona B TOXL cpefHeHd BOLHOCTH
HA ypOBHE 1980—1985 rr.

a3 \ E auHHILbE ‘ Ha ypobHe
MpornoaupyeMufl IAEMERT nasMepeHHs
1980 . 1985
CymMapHHit NPUTOK H3 00JaCTH hop- KM?/TOA 26,2 26,2
MHPOBaHHA
3arpaTh, CBA3AHHBE C BOMOXPAHH- » 3,86 3,36
AHOIAMH @ H TPOMBILIJIEHHO-KOMMY- 4
HaJbHHM BOZONOTpeGIeHHEM (yc- o
JoBHO BHiue Kafipakkyma) 2
3aTpaTH CTOKa Ha HerapenHe ¢ 1O » 8,63 8,97 .
seit 1 nepenoroB
Beero 3aTpaTh cTOKa (YC/AOBHO BhHI- » 12,49- 12,33
ue Kafipakkyma)
Ctox p. Cupaapbi (yc/qOBHO BHILIE » 13,7 13,9
Kakpakkyma) .
Bogezafop Ha OpOUIEHHE » 15,66 14,53 "
Bo3sppaTHbIH CTOK (yﬂm—E;] » 7,03 556 %0
Tlons BO3BpaTHHX BOJA NPH BXOAE B % 5l 40 .
KafipakKyMCKOe BOAOXpaHH/IHILE
TTotepn Ha HCHapeHHE B Kaiipak- kM3from 0,56 0,56
KYMCKOM BOAOXPaHH/IHLLE B
B TOM YHCJEe BO3BPATHBIX BOA » 0,29 022 .
Crok p. Chppapbi B CTBOpE » 13,1 13,3
r. bexabaz |
B TOM 4HCJEe BO3BPATHHIX BOJ » 6,7 5,
Ilons BO3BpPATHEIX BOJ B CTBOpE % 51 40
r.-bexabGan
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”[Hi PacuyeTax yObIJIH CTOKa YCJOBHO NPHHATO, HTO B TdHEEDFUﬂD
HHTEHCHBHOCTL 3aMONHEHHS 9THX BOAOXPAHHJIHLL  COCTABHT 507 T
CPABHEHHIO ¢ ronamH cpeHed BOJAHOCTH.

Tabauya 7.4

HE”"_‘E'HE“HE CToka 3a npepeast YAKHPa na yposne
198G--1985 rr., km®/ron

Ha yposne
MporsoanpyemMbifi saement
1980 1985

CYMMapHbiit npuToK H3 06J1acTH GOPMHPOBAHHS 8,82
3aTPaTH, CBA3AHHBIE C BOAOXPaHHJAHLLIAMH H 1,04

MPOMBILIJIEHHO-KOMMYHAJ/IbHLIM BOAONOTpe6aeHH-

eM
3aTpaTel CTOKAa Ha HCmapenHe ¢ MnoJell H mepe- 2,37 2,71

JOTOB
Beero sartpatw croka 3,41 3,75
CTOK B sambikaiomem cTBope 5,41 9,07
Boagosa6op na opowenue 4,26 4,53
BosepaTHuifl ¢TOK ( Yaon —£.) 1,89 |,82
Honasn BO3BpaTHHIX BOA B CTOKE Yepes 3aMBIKAIO- 35 36

Life £TBOPHI

BoaBparHblii CTOK 3a mpejensl HPPHrallHOHHBIX PaHOHOB CpelHero
TEYEeHHs, MOJyUeHHbIH 10 PAa3HOCTH BOA0O3abopa Ha OpOLIEHHE H HCIA-
PEeHHs C MoJieH H Mepesioros, COCTABHT B mepcrnekTHBe 4,4—4,8 kM3/rog
(raba. 7.5). OaHaKO JHIIL YacTb €ro BEPHETCSH B PYCIIO ChlpaapeH, a
OCHOBHasi Macca (M3 [lxxmuzakckoit u Gosbuweid yactu TodopHoi crenu)
Oyner copacbiBaTbCsl B ApHacalcKoe MOHHKEeHHe.

B nepeoM npHGAMMKEHHH MOMKHO MPHHATh, YTO BO3BPATHBIH CTOK
pacnpeiesieTcss MexAy BOAONPHEMHHKAMH INPONOPUHOHAJBHO MOJABE-
IIeHHBIM K HHM TIJOLLALSAM.

YO6biap cTOKa p. ChipAapbH, CBA3aHHAS C OPOLIEHHEM HPPHIALHOH-
HBIX PAHOHOB CpEeJHEro Teuyenus, OyJeT paBHA PA3HOCTH MEXIY CyM-
MapHbIM H3BATHEM CTOKa H BO3BpaTom ero B p. Ceipaapbio (Tab.. 1.9).
1 Ecin B mepcrnekTHBe CTOK BO3BPAaTHRIX BOA H3 ApHacalickolt Kot-
JIOBHHbI OyjerT nepekaunBaTbcss B Chipapbio, TO yOLLIb CTOKA COOT-
BETCTBEHO YMEHbIUHTCH. |

Crok p. Coipnapbu B crBope Kok6ynaka, 3aMbIKalOLeM BCIO XJIOT-
KOBOJYECKYIO 30HY, CJaraercs H3 TPAH3HTHOTO CTOKAa H3 DepraHckoit
poaunabl # HYAKHPa, croka Bo3BpaTHbIX BoA H3 [oJ00HON M HanbBep-
SHHCKOH CTenefl M pyCJOBOrO BLIK/JIHHHBAHHA HA yyacTKe DBekabag—
Kokbyaaxk.
~ TpaHsuTHbIH CTOK H3 PepraHcKoH JOJHHBI Ha NEPCHEKTHBY OLEHEeH




Tﬂﬁ,mqu 7.5

Pacyer yOblIH CTOKA B HPPHrALMOHHBIX pailoHax CPEAHEro TEUEHHs |

p. Coipaapbn W CTOKA BO3BPATHBIX BOA 33 MX npepesibl :
na ypose 1980—1985 rr., Km?/TOL
___H::_;u.rp:muu :
I EY T i T N LN i
pOTHO3HpY MBI SAEMEN = o
CyMMapHoe H3bsiTHE CTOKA 9,16 10,33
B T. 4. AJA OpPOLIEHHA 8,90 10,07
Mcnaperne ¢ MaccHBa 3a BhIMETOM aTMO- 4,51 9,24
chepHBIX OCAAKOB
BosppaTHbLIL CTOK 4,39 4,83
B T. 4. B Chipaapsio 1,23 1,16
p ApHacaii 3,16 3,67
7,93 9,17

V6ub cTOKA (M3bATHE 33 BbIYETOM BO3BpAT-
woro croka B Cripaapbi)

EcTecTBeHHbBIH CTOK, MOCTYNAIOUWHKH TPAH3HTOM H3 depraHckKoH A0-
aunbl K crBopy KokOGyaaka, onpeaesed Mo ypaBHEHHIO

e S S —— S

(1 N 5"'303) ( yu = yam) ) [25}

a CTOK BO3BpAaTHBLIX BOA MO
":"*B_ua(yu T yuunL (gﬁll
roe Oggs — AOJA BO3BpPATHBIX BOA B cteope bekabana; ¥, — cymMmap-
HbIi CTOK B 3TOM CTBOPE, Y sox — CyMMapHBIH pogozabop B 3TOM |

CTBOPE.
AHaJOrHUHO OlleHeH MPHTOK H3 YAKHUPa. Croxk BO3BpaTHBIX BOA

w3 Cononnoil 1 JlanbBep3HHCKOH cremeil paccYHTaH Ha NEPCNEKTHBY,
HCXOSl M3 BOJHOrO pPeXKHMa HCCACAyEMBIX treppuTOopui (TabJI. it

B npemenax HHKHEro TE4YCHHS P. CelpAapbi KOJJIEKTOpHBIH CTOR
cOpachiBaeTcs B PycJao peKH B OUEHD He3HAUNTENBHOM  KOJHYeCTBE
rnaBHbBIM 06pasoM, H3 KbI3bIIKYMCKOrO H Apbich-TypKecTaHCcKOro Hp:
PHrALHOHHLIX PaHOHOB. M3 mepsoro pamoHa KOJIJIeKTOPHBIIT CTOK P
cpejlHeM 32 1971—1975 rr. cocTaBHJ OKOJO 0.38 kxm®[rof, a U3 gTOpOr?
(TMC Illayanmep) — 0,46 xm®/rox. [lpu pacuerax H#a nepCreKTHEY
npeAnoJarajiu, 4To TeppPHTOPHS HPPHUTaLLHOHHBIX pailoHOB noKpbiT#
pa3BHTOH KOJLIEKTOPHO-APEHaXKHOI CeTbIO, OTBOASALLEH H3JHIIKH B0
abl B pycyo p. CeipaapbH. Torpa yOblib CTOKA B npejenax .HHH(HEW
teyeHusd Oyaer ONpeaesiTbCH BeJIMUMHON 3aTpaTr Ha pcnapenne ¢ “ﬂ_
BePXHOCTH OPOLIAEMBIX MOJIei, nepesoros M YapaapHHCKOrO BOAOXP®
HHJIHLLA.

TaGauua 7.6 HATIOCTPHpYeT H3MeHeHHe cTOKa P Cuip
yposHe 1980—1985 rr. npu pasininoM npHTOKE C rop.
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Tabauya 7.6

Hamenenue Cpenuveronoporo croka B DacceitHe p. CoipilapbH B rofibl

PASNHUHON BOAHOCTH B COBPEMEHHBIX YCAOBHAX W HA YPOBHE
1980—1985 ry

Crok B 3aMBIKAIOUIEM CTROpE NpH NPBTOKE
H3 ob6aacTH GOopMHPORAHHA, oDecrneyeHHOM

PacyeTnnii ypobens, Ha

I'r.

Peka, CTHOp

25 g 50 % 75%
KM roal 3 oae Fﬂ,‘l] % J-::H:E'rﬂ.ll %
P. Culpaapbs 1925/26—1938/39 22,1 18,1 [5,0
r. Bekabag 1939/40—1957/58 21.6 28 17.8 34 14,7 42
1958/59—1974/75 19,1 32 15,1 40 12,0 51
980 16,7 4] 1] ol 10,8 62
1985 16,5 32 13,3 4() 10,7# 49
P. Chlpaapbs 1924/25—1938/39 28,5 23,8 18,5
K. Kokbyaak 1939/40—1957/58 27,7  36%** 231 41%** 177 HO%xs
1958/569—1974/75 20,9 52 18.3 61 15,2 76
1980 15,8 39 10,6 48 6,74 61
985 14,4 o) 023 45 509 62
P. Cripaapss 1939/40—1957/58 17,3 15,1 12,4
r. Kazaamuuck 1958/59—1974/75 10,9 9.4 75
1980 12.3 ¥ 7,1 75 3,2** 100
1985 10,0 64 4.8 96 0,7** 100
HAKHP 1925/26—1938/39 8,19 6,43 4,66
YCTheBRIE 1939/40—1953/54 8,13 6,23 4 50
CTBOPHI 1954/55—1974/75 6,90 31 0,29 38 3,69 51
1980 5,99 27 541 '35 3,87 49
1985 6,60 27 507 36 ZH0E D2

* Tlpu ycaosuu, uto ToKroryabckoe W AHIHMaHCKOe BOAOXPAHHAHILA OYAYT 3aNOoJHATHCH
C MOHHXEHHOH HHTEHCHBHOCTHI. ** [IpM MHOTOKPaTHOM HCNONBAOBAHMHM BO3BPATHLIX BOM.
#s* Cpennge 3a 1950/51—1956/57 rr.

Ilpeanonaraemoe yBesnwyeHHe opolllaeMEIX MJollafeli B Gacceiige
p. Colpaapb NpH OCYLIECTBJEHHH MepPONpHATHH nmo nossieHno KITI1
HPPHrallHOHHbIX CHCTEM H CHH)KEHHIO OpPOCHTE/JIbHBIX HOPM BLI3OBET
‘YyMEHBbIUEHHEe <CTOKa OTHOCHTEeJbHO coBpemerHoro (taba. 7.6, 7.7).
Jluwb orrok 3a npenensl HAKHWPa B nepcnekTHBe npakKTHueckH He
H3MEHHTCSI, a B cTBOpe r. KasaJuHcKa B MHOTOBOJHbBIE rolbl HayaJsa
. 80-X rosoB Aake yBeJHYHTCSH.
: Haubosee CylIeCTBEHHO CTOK YMEHbUIHTCH B CpPeldHeM H HHXKHEeM
~ tegeHuH. B crBope K. KokGynak B roja cpeiHed BOAHOCTH CTOK COKpa-
THTCSI OTHOCHTEJbHO COBPEMEHHOro ypoBHsi Ha- 8—9 kM%/rox mporus
5 kM3/rog Ha npeauwectsyloulem srane (Taba. 7.6). Croab peskoe
yMeHbIlIeHHE CTOKa B NepcrneKTHBE B 3TOM CTBOpPE CBSI3aHO NMpexjie Bce-
ro ¢ 3arpataMHi ero B CpeJHeM TeYeHHH, rje Npeanosaraercs H3bAThb
u3 peku 9,2—10,3 km® Boabl B ron. M3 31oro Konuuecrsa auwb 1,2 kmd
pepHyTcst B ChipAappio MO KOJJIEKTOpam lonoanofi u lasbsepsnHckoil
crenet.

Ecau B nepcuekTHBE XOTs Obl 14aCTh BO3BPATHHIX BOA, ApPeHHpYye-
Mbix ApHacafiCKHMH KOJIEKTOpaMH, O6yneT nepeKauyMBaTLCH B Chip-
1apbio, TO yOblIb CTOKA B KokOynake yMeHbIIHTCS,
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B HHKHEM TeYeHHH pPEeKH. OCBOEHHE 3amaaHHpOBaHHBIX 3EMETH (aa-
e TpH YCJOBHH OCYLLeCTBJEHHUS MeponpHATHl no noBbluennio KI1/]
CHCTOM M CHHYKEHMIO OPOCHTENbHbIX HOPM) BOSMOMHO JIMLTH € H3BECT-
HBIMH OFpAHHUEHHAMH B MaJjoBOJHbIE TOABL Ha OOOHMX yPOBHAX TlIaHK-
pOBaHUS.

Tabauya 7.7
IMporHo3upyemMoe Ha NEePCnekTHBY (1980—1985 rr.) H3MEHEHHE
cpefHerofosoro ctoka p. CeipiapbH 0THOCHTENBHO COBPEMEHHOTO
noaoxennus (1958/59—1974/75 rr.), %
":TU;H B 3aMbiKaIOLIEM ':TH'-"T"E OTHOCHTEABHO {'UI'J[J"L'.'-IEHIIU!"H MOJgOHEHHA
; npu' MPHTOKE H3 abagactH hopMHPOBAHNH,
gbecneyeHHOM Ha
Crrop <5 =
259 o0 e
1980 r* | 1985 r* 1980 T° | 1985 980 T {985 -
r. bekaban 87 88 87 88 90 89
K. KokbBynak 76 69 58 50 44 34
r. KaszaaHHCK I13 92 76 ol 43 9
YcTbeBble CTBODH 101 96 102 96 105 96
HAKHPa

B roabl cpefHeil W MOHHIKEHHOH BOAHOCTH (P =>50%) B CTBG[JE!
. KasajauHcka pe3Ko Bo3pacTer [O0Js BO3BPaTHLIX BOIL. Ecau  CTOK
BO3BPATHBIX BOJA C TEPPHTOPHH HPPHralHOHHBIX paloHOB He OYyIer Mmo-
ctynath B pycio p. CelpAapbH, TO CTOK 34 MPEAC/b opolllaeMoil 30Hbl
' (r. Ka3aiMHCK) MpaKTHYECKH MPEKpaTHTCA.

[lnanupyemble BOJAOXO3AMCTBEHHbIE MEPOMNPHATHA OTpassircd  He |
TOMBKO HA KOJHMYECTBE PEYHOro CTOKA, HO M ero kavecrse — HIMEHHT
csi OTHOCHTEJbHOE COfep:KaHHe CTOKa BO3BPAaTHBIX BOI (taba. 7.6).
~ BceaenctBue NOBHILIEHHS KI1Jl uppurallMOHHOH CeTH J0Jisi BO3BPaT
HEIX BOL B CTOKE PEKH B BEpXHeM H CpeiHeM TeuyeHWH yMEHBIIHTCs IY |
CPABHEHHIO C COBPEMEHHbIM MOJOXKEHHEM. Juws Ha ypoHe 1980 r
N0JIsi BO3BPATHLIX BOJ B CTBOPE r. Bekabanga HECKOJAbKO YBEJIHUHTCH.

B uu)kHeM TeUeHHH PEKH, rleé B COBPEMEHHBIX YCJIOBHAX 10/ BOS
BPAaTHBIX BOJL MaJO OTJIHYAETCs OT poa B CTBOPE K. Kokbynak, B nep-|
creKkTHBE (MpH ycJoBHH cOpoca KOJMIEKTOPHBIX BOA B P. Coipaapbio]
%gos VBEJHUHTCS CYULECTBEHHO. '

Ecau 3anJaHHpOBaHHble MEPONPHATHS MO MOBbILIEHHIO KITIL crf
cTeM M CHIDKEHHIO OPOCHTEJBHBIX HOPM He OYAYT BbIMOJHeHb 07
HOCTBIO, TO PA3BHTHE OPOLIEHHsS BHI3OBET eule OoJiee riayOOKHE H3ME
HeHHs cToKa. KOJHuecTBO ero yMeHbIIWTCs euie Ooaee cyniecTBEHHOE
a J10J1s1 BO3BPATHBIX BOJ Pe3KO BO3PACTET.

|
|
=
|

BeiBOabl -

1. B 6amxaitmefi neponekTHBEe H3MeHeHHe CTOKa, €ro P
JKHMa ¥ KayecTBa BOJbl MOJA BO3AEHCTBHEM AHTPOMOTEHHBIX paKTop
GyaeT OnpejeaaThCsi MPOLECCaMu, MPOHCXOASLIMMH B 30HE noTpe
HAST BOABI, '
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2. MuTencusnocTs u3MeHenns cToka PEKH B KayKJA0OM KOHKPETHOM
CTBOPE M Ha Ka)AOM sTane BOLOXO3SAHCTBEHHOrO CTPOHTEJILCTBA OIPE-
ACTACTCH COOTHOIEHHEM H3BATHA CTOKA HA4 TEPPHTOPHIO H BO3BPATa
C Hee.

B cBssn ¢ stum Boanmii Ganame TEPPHTOPHUH, COCTABJIEHHBIH Ha
PA3HBIE YPOBHH BOAOXO3ANCTBEHHOrO CTPOHTENBLCTBA, ABASETCA OCHOB-
HBIM M, BEPOATHO, Ja)e eAHHCTBEHHBIM COCOGOM NPOrHO3a H3MEeHEeHHs
CTOKa pek.

3. HMurencusnoe BoxoxossiicTBerHOe cTpouTenbcTBO B GacceHHe
P. Cbipnapbu YCKOPHT Tpolece TpaHc(OopMallHH peYyHOro cToKa B 30HE
€O MOTpeb/ieHHsl, KOTOPHIH 3aK/JI0YaeTC B yMEHbLIEHHH CTOKAa BO
BPEMEHH H MO AJIHHE DEKH, H3MEHEHHH LOJH BO3BPATHBIX BO.

4. Ilpu ocyuiecTBiennn naaHHpyeMbIX MepONPHATHH [0 CHHUIKEHHIO
YACJbHOr0 BOAONOTPeO/eHHA-6pyTTO cTOK p. ChIpAapbH Ha ypOBHE
1980—1985 rr. B cTBOpe BekaGana B ron CPeHHH M0 BOAHOCTH Oyaer
paBen 13 km®/rox, uro cocraBinser 87—889, COBPEMEHHOr0 CTOKAa B
3TOM CTBOpeE.

B ananoruunbix ycaosusx B crBope Kok6yaaka crok kK 1980 r.
ymeHnbwHTea go 10,6 km? a x 1985 r. — no 9,2 kM3, YTO COCTaBHT OT-
HOCHTEJIbHO COBpeMeHHoro croka 58—509,.

B crBope r. Kasanuncka crok k 1980 r. ymenbmntes no 2,7 km3/ron
(29% cospemenHoro croka), a Ha ypoBHe 1985 r. mpakTHYecKH Mpe-
KpaTHTCH.

9. Jloss BO3BpaTHBIX BOJ B CTOKe-pPeKH MPH OCYLIECTBJIEHHH Mepo-
npusATHH no nosbileHdo KIT cucreM ymeHblIHTCH.

6. Ecin meponpusartus no nossimenuio KITJI HppHralHOHHBIX CH-
CTEM H CHHJKEHHIO OpOCHTeJNibHBIX HOPM OYAYyT OCYLIECTBJI€HB He
MOJIHOCTBIO, TO yOblib cTOKa Oypaer cyuiecTBeHHO OoOJiblile TPOTHO3H-
pyeMOH, a 1019 BO3BPAaTHBLIX BOJ PE3KO YBEJHYHTCH.

FTABA 8

U3MEHEHHE MHHEPAJIU3ALLUH H HOHHOTO

COCTABA BOJIbl p. CHIPJIAPbH B BJIH)KAHILIEH
NEPCNEKTHUBE B CBSI3H C MPELNOJATAEMbBIM
PA3BUTHMEM OPOLIEHHSI B EE BACCEMHE

[leppble MOMBITKH NPOrHO3HPOBAHHS MHHEPAaJH3AUHH pey-

HO# BOJABI Ha IEPCNEKTHBY NPHBOAATCSH B paborax K. JI. JlazapeBa u

np. [62, 63], A. I1. Opaosoit [87, 88], M. M. I'erkepa u ap. 32, 33],
9. . Uembapucosa [ 153]. _

B HHX HAMETHJOCH ABa HarpaB/eHHs B pa3paGoTKe MeTOJ0B Npo-

g H3MEHEHHS MHHEpAaJH3alUHH NOJX BIHAHHEM aHTPOMOreH-

HO3HpPOBaHH
: : B — «banaHCOBOE» H «DacceHHOBOEY.

HBIX (aKTOPO
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«BacceHHOBBIH» METO [163] ocHOBaH HA CBSI3H MHHepaJH3alHK B
HCCJeAYEMOM CTBOpE € pasMepoM npmnaemni‘i JolafH Bhille ero,
BEISIBJICHHON B COBpEMEHHBIX YCJOBHAX W pacnpocTpaHEHHOH Ha Tiep.
CMEeKTHBY.

OfHAKO DPa3Mep OpolIaeMOH TnolLAAH HE OTPa)aer B JO/KHOH
Mepe YCJIOBHH oborauleHusi CTOKA MHHeDaJbHBIMH COJIIMH B TIpOliecce
ero TpaHchopMalHu Ha opolIaeMoH TeppHTOPHHU.

[Ipu paBHBIX OpOLIAEMbIX qollagax, Ho pasHOH CTCNERH KA BOJO-
o6ecneueHHOCTH, 3aCONEHHOCTH H NpeHHPOBAHHOCTH, @ TAKIKE TOJIOMKE-
HHS OTHOCHTEJbHO pyCJd peKH CTOK BO3BpAaTHBIX BOA, HX A0JA P CTOKE
pPeKH H KauecTBoO, a cJenoBaTeJbHO, H MUHepaJH3alHi pe4YHOH BOMIbI;
MOTYT Pe3KO OTJIHYaTbCH.

«BonHo-6asaHcoBOe» HamnpaBJeHHE [62, 63, 87, 88] sBasercs.
MPHHIMIHAJILHO OoJee BepHbIM, TAK KaK MuHepaJHu3auus pevHOH BOIHI
B KajX/J0M KOHKpeTHOM cJjydac onpeae/sieTcs COOTHOWEHHEM BO3BPAT-
HEIX H €CTECTBEHHBIX BOJA B peKe H HOHHBIM coCcTABOM 3THX BOJ.

CnenoBaTebHO,  MPOrHO3 H3MEHEHHS XUMHUECKOr0 €cOCTaBa BOMIbI
cJefyeT CTPOHTb Ha MPOrHO3E CHAPOXHMHUECKOTO pexKHMa ECTECTBEH-
HBIX M BO3BPATHBIX BOJ M UX COOTHOIICHHSX.

[lo matepHajaM THAPOXHMHUECKHX HAGIIONCHAN 32 TPHTOKOM M3 |
06acTH GOPMHPOBAHHS CTOKA MOMKHO CYAHTD 06 OTCYTCTBHH BPEMEH- |
HOrO TPeH/la B COBPEMEHHbIX YCIOBHX (C3 A6

He cieayer 0XKHAaTb ero, OUeBHAHO, H B 6yayuiem. YCJIOBHS dop-
MHPOBAHHS THAPOXHMHYECKOTO PEeRHMA (KaK H KHIKOTO CTOKa) B |
[epcrneKTHBe, BEPOSATHO, HE M3MEHSATCH. l

MOKHO JHIIb OXKHAATb, YTO TOKTOrY/bCKOE H AHMXaHCKOe BOJO-
XpaHUIHILA NPHBEAYT K BbIpaBHUBAHHIO CHAPOXHMHYECKOTO PeXHMa
pek Hapoin u Kapanaapea H 6osiee pABHOMEPHOMY MOCTYNJIEHHIO coJieH |
U3 o6JacTH GOpMHpPOBaHHA CTOKA. |

OQHAKO FHAPOXMMHYECKHH pPEKHM B 3OHE HCTIOJNL30BAHHA CTOKA B |
cOBpeMeHHBbIX YCJOBHIAX NMpaKkTHYeCKH He 3aBHCHT OT NPUTOKA COJIEH |
c rop (rabJ. 6.4). |

CaenoBaTe/bHO, H B MEPCIEKTHBE MHHEpaJau3aunusa BOJABL D. Crip-
mapbd B 3TOH 00/1aCTH Gyjaer onpeaessitbCs B OCHOBHOM MpolleccaMH
TpaHcpopMalMy CTOKA Ha opolIaeMOH TeppHTOpHM, a HMEHHO co-
OTHOLLEHHEM eCTECTBEHHbIX H BO3BPATHBIX BOA K MUHepaau3aluel
nocjaeAHHX.

BossparHble BOABI MPHHATO MOAPA3ACMATL Hd «pycJIOBbIe», HEMNO:
CpPeACTBEHHO ApeHHpYyeMbIe PEKOW, H «BHYTPHCHCTEMHBIED, OTBOAHMBIC
B PeKH MO KOJJIEKTOpaM H cOpocaMm 1121

 Chefennst 0 FHADOXMMHMUECKOM DEXKHME KOJIeKTOPHBIX BOX HOCAT]
BecbMa OTPLIBOUHBIH (BO BpeMeHH H IO TeppHTOPHH) XapakTep, a XH
'MHYECKH#l COCTaB «pyC/OBbIX» BO3BpaTHBIX BOA HE namepsiercs HEMO
CPEeACTBEHHO COBPEMEHHbIMH ME@TOAAMH.

OTOK/AECTBJIeHHe THAPOXHMHUECKOro pexuma «pycJ/IOBBIX?
«BHYTPUCHCTEMHBIX» BOJA, KaK 3TO JeaeTcs o6biuHO [62, 63, 87, 88]

™

* ' caH
Bo BcsAkom caydae cOBPeMeHHbIE METO/bl HecaelOBaHHi He no3soafnT yer?
BHTh €ro JOCTOBEpPHO, a TeéM 0o/ee crnporHo3npoBaTh.
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8¢ Beerna CIIpaBeJIHBO, TaK KAK MOCJedHHe MOTYT ObITh B 3HAYHTEb-

HOH cTenenn pasGassennl cnaboMHHepaJH3oBaHHbIMH COPOCHBIMH BO-
AaMHu.
Takum :'n’}pn:mm Mbl HE pacrnonaraeM JOCTOBEpPHbIMH cBeJleHHAMH
O THAPOXHMHYECKOM PeXXHMe BO3BPATHHIX BOJ Jare B COBpeMeHHbIX
TeM Gonee ner cepbeanbix npopaboToK o0 H3MEHeHHH COJeBOro
COCTaBa BO3BpATHBIX BOJ B nepcriekTuBe. UMeloTes aHiub 06UIHE COOO-
Paxenns o6 yBesHueHUH MHHEpanu3aluHH BO3BpaTHBIX BOJA 3a CHET

HDBTDPH(H‘U HX HCNOJBL3OBaHHH H CORpdlIeHHA AOJIH Cﬁ[}DCHhI?{ BOML.

Mexay Tem anurenbHas paboTa JApeHara MOKET IPHBECTH H K
YMEHbLUICHHIO MHHEpa/NH3allMM BO3BPATHBLIX BOJA 3a CYeT KaNHTa/JbHBIX
HPOMBIBOK MOYBbLI B 30HE AEHCTBHS APEHa’Ka.

Cornacho wuccaenosanmusm ua Ilypysskckom HPPHrallHOHHOM Mac-
CiBe B 'omoanoit crenu [90] 3a 12 ser paGoTsl apeHaXka MHHepaJIH-
3dUHSI TPYHTOBLIX BOJl B CPeJHEM [0 MAacCHBY COKpaTHJaach ¢ 9,2 jo
6,8 r/a.

M3 onbiTa opomenusi MyraHckoil crenw [50] caeayer, urto 3a
20 nier paboThl ApeHaka MHHEPAJH3alHs KOJIJIEKTOPHBIX BOJ YMEHBbIUH-
JJachb MpPHMEPHO BABOE.

OGo6uieHHe HEKOTOPBIX OMBITHBIX AAHHBIX PAGOTHI FOPU30HTAJNBHO-
ro apesaxa [96] mokasano, 4TO HHTEHCHBHOCTb CHHIKEHHSI MHHEpPaJH-
SallHH NpeHa kHblIX BOJ CYUIECTBEHHO 3aBHCHT OT HCXOJAHOH MHHepaJiH-
3allHH, CTaJHH SKCIJyaTalHH MEJHOPATHBHOH CHCTEMBI, ee mapamer-
POB H THAPOreoJIOTHYECKHX OCOBEHHOCTeH TepPHTOPHH.

B c¢Bf3u ¢ 3TuM 6e3 NOCTAaHOBKH CHElHAaJbHBIX CTAllHOHAPHBIX
HCC/eNOBAHHH H3MEHEHHMs] MHHepa/JH3allHdH BO3BPATHBIX BOA MOJ
B/IHAHHEM OIpeAeasiOlIHX ee (QAKTOPOB (CTeNneHb 3aCOJEHHOCTH IOY-
BOIPYHTOB, JAJIHTEJNbHOCTh HX OpOILUEHHA B YCJAOBHAX TPOMBIBHOIO
pexkuma, aoss copocHbix Boa, KIT/ cucremer u T. A.), BEPOSATHO, TPYA-
. HO OaThb OOOCHOBAHHBIH NPOTHO3 COJAEPKAHHA COJileM B 3THX BOJaX.
[losTtoMy, mporHo3Hpys MHHepaJIH3alHIO PeyHoH BOABI Ha OaHKAaM-
. VIO NepcrnekKTHBY, HCXOAHM H3 CYLIECTBYOHIeH 3aBHCHMOCTH ee OT
JO0JH BO3BpaTHOro ctoka B peke [32]. [locaennnii nokaszartenas [32, 33]
MpeACTaBAACTCH B COBPEMEHHBIX yCJAOBHAX HauboJsee (pH3HYecKH 0060-
CHOBAHHBIM apryMeHTOM, TaK KakK C OJHOHM CTOPOHBI OTparKaeT H0JieBoe
y4yacTHe B CTOKe DEKH BOA C pa3JHYHOH MHHepaJu3allieH, a ¢ apy-
roii — onpejnensiercs cTeneHbl H3bATHA CTOKA.

OxHako npu pacuere 0JH BO3BPATHLIX BOA B CTOKE DEKH 33 KOH-
KpeTHble MepHOIB BPeMEHH BO3HHKAET Psij TPYAHOCTEH, CHHMKAIOUIHX
TouHOCTb pacueToB. [IppMeHeHHe e ocpe/lHeHHbIX BO BPeMEHH Xapak-
TEPHCTHK gz M ZU [32, 33] no3BosifieT OUCHHTE JIHIIL POH THAPOXH-
MHUECKOro pexxuma B OyaylueMm.

Mexny teMm HauOOJBbIIHH HHTEpeC INpeJCTaBJSEeT TNPOrHO3 MHHe-
paJu3alHH BOAbl B MaJOBOJHbE MEPHOAb, KOrAa BOAHBIE pecypChl
HCnoJb3yioTcs Hanbojlee WHTEHCHBHO M KauyecTBO BOABI PE3KO yXyi-

maercs.
" Jlas cocTaBieHHs TPOTHO30B 33 KOPOTKHE NPOMEKYTKH BpeMeHH

(nanpumep, ce30H) TpeOGyeTcst apryMeHT, JOCTaTOYHO TOYHO YYHTHI-
121

L



RAIOLLHH dooTHOUIEHHEe BO3BPATHLIA H eCTeCTBEHHBIX BOA B pegke .

7O e Bpems JIErko onpejedasieMblit B JI0OOM CTBOPE DEKH 33 pacy,
i . JIT"
“hu[nrpunﬂ HPPMVHH.
TaxuMm MOKasatejem SIBAACTCA Ha Hall B3TJIAL KOSQPHUHEHT 4y
# “ k-
aTHSI CTOKA, CBA3aHHBIA ¢ CyMMOH HOHOB 3aBHCHMOCTBIO BH/la

lgE L’ir — A Tya 4 B

HIH
lg2U=Aa,+Ca, 4+ B

CBOAHBIH KO3GMGMHUHEHT KOppeJsilHH 3THX ypaBHeHHH (Talbu. 6.4)
npeswiaer 0,86, a B npeaenax 0.674 o Jaexur cebitie 83% Bcex amnu-
pHUECKHX TOYeK. DTO MO3BOJISIET HCMOJb30BATH MOJYUEHHbIE ypaBHEeHus
1151 TPOrHO30B CpeiHeH 3a Ce30H MHHEepaJIH3allHH.

PacnoJiarasi NPOEKTHBIMH JaHHbIMH O MNEPCMEeKTHBHOM ‘BOA03abope
BhIllle HCCJEAYyeMOro CTBOpa Ha peKe, MOXHO AJisd JET pa3HOH BOJHO-
CTH OLIeHHTb CTEMeHb M3IbATHA CTOKA, a 3aTeM MO IMpellaraeMbiy
ypaBHenusM (taba. 6.4) — cpeiHiol0 3a C€30H MHHEPATH3IALHIO

(traba. 8.1). ,
[Ipu coBpeMeHHOH MOTPEOHOCTH B OPOCHTEJIbLHOH BOJE KO3QQHUH- |
eHTH H3bATHS CTOKA Aa)Ke B MHOroBojHble Toasl (P <25% ) npesbila- |
tor 0,6 B BepxHeM TeueHdd H 1,2 — B HHXKHeM. B HCK/IOUHTEJBHO Ma-
noBoaHble roasl (P>97%) a,; B cTBope K. Kaab B Bereraulio paBHO |
0.9, a B Kazanuucke 1,7 (taba. 2.6). |
B nepcnekTHBe NpH OCYLLECTBJEHHH BCeX MEPONPHATHH MO CHHXKE-
HHIO yJeJbHOro BOA03a6opa-6pyTTO H3bATHE CTOKa A0 CTBOpA T. be-
kabana N0JKHO HECKOJbKO YMEHbUIHTbCS OTHOCHTEIbHO COBPEMEHHO-
ro MOJOMeHHs, a K crBopam TiomeHbaphlik H KasaJHHCK — YBeJH-
UHTLCH. |
B roa 50%-Hoit 06ecneyeHHOCTH (MO MPHTOKY H3 00JacTH bopai- |
POBAHHMs) CPEAHSi 33 BEreTalHOHHbIH MEpHOI MHHEpaJH3aluusa B
Bexabane u TioMeHbapbike Ha ypoBHe 1980—1985 rr. COCTaBHT 0,9 nfd |
a p Kazanuucke — 1,3—1,4 r/u. |
B nepereTallHOHHbIH MEpPHOA roja cpejHedl BOJHOCTH MHHEpaaH3a:
uug B bekabGage Oyaer paBHa 1,2—1,3 r/a, B TioMeHbapbiKe H Kasa-
nuHcke — 1,5 r/a. !
HanGonee HHTEHCHBHO MHMHepajH3allisi OyAeT yBeaHWuHBaThCd =
MAJIOBOJHbIE TOABl, B HCKIOUHTENbHO MaNOBOAHbIE TOLB (P>95%
na yposHe 1980 r. cpejsis 3a BEreTauuio MHHepaausalus B bexabakrs
Gyner pasHa 2 r/a, B TioMeHnbapbike OHA HECKOJBLKO cHH3HTCA 33 C1E
paCcCOJISIOUIEro BO3JIEHCTBHS cJabOMHHEPAJH30BAHHBIX COPOCOB Yup
yuKa, a B Kasaluucke MoBbicHTCS 10 3 r/n. Tlpakruyeckd B 3T0T =
prox cToK p. CblpAapbit B HH3OBbAX, COCTOSILIME W3 MHOrOKpaTHo ™
[10JIb30BAHHBIX BO3BPATHBIX BOA, Oy/AeT HHYTOMXKHO Mall. :
HeBereTAlMOHHBIH MepHoA MHHepaausauus OyAer HEED 4
ke, Onnako # B 70T mepuon B BekaGage oua Oyaer npeBbll<
1,4 r/a, a B TioMenbapbike 0 Kasanuucke — 2 rfn. | | !
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Tabauya 8.1
Cpenne-cesonnan MHHEpAAH3auus Boabl p. Cuipaapeu va yposne 1980—1985 rr. B roan pasHoil BOAHOCTH
NPH OCYWECTBAEHHH naanupyemoro sonosabopa-GpyrrTo, mr/a

£cl

Ciigon Fyuap:::';r::ﬂ Mpu npuroke w3 oS 1actu hopuHposanus. uﬂecneuel'nunu (%) Ha
rr. 25 [ 60 I T | HE) a7 25 | o0 r 75 95 g7
B Beretauroniruii nepron B nesereraunonHwit nepHon
r. bekabag 1970—1975 800 950 1180 1410 1540 1060 1160 1280 1410 1430
1980 720 910 1060 1210 1950 1110 1260 1 300 1400 1410
1985 660 820 950 1600 1680 1030 1150 1200 1320 1340
K. TioMeHbaphK 1970—1975 830 960 1160 1340 1440 1060 1170 1500 2020 2050
1980 760 930 1050 1720 1750 1280 1540 1720 2130 2200
1985 710 840 960 1400 1540 1300 1540 1800 2230 2300
r. Kasannuck 1970—1975 1120 1240 1430 1680 1890 1150 1 260: 1520 1830 1870
1980 1090 1340 = -1730% 2700* 2960* 1250 1460 1590 1920 1970
1985 1120 1370 1800*  2880* 3160* 1280 1480 1680 2040 2090
Tabauya 8.2
Munepaanaauns Boanl p. ColpAapbH Ha NAAHHPYEMLIX YPOBHAX B cTBopax r. BekaGama u r. Kasanuncka
NpH YepefoBAHHH JIeT PA3JHYHOH BOLHOCTH, Mr/a
i 1970—1975 11> 1080 T o L
Ff—l 25 | RO I 75 | 05 I 07 iy I i | 76 l a5 [ a7 a5 | A1) l BT | |
r. bekaban (mMali—oxkTabps)
25 800 920 1090 1240 1330 720 860 970 1540 1570 660 780 880 1320 1360
50 &30 950 1130 1290 1380 760 910 1030 1620 1650 690 820 920 1380 1430
75 870 1000 1180 1350 1450 780 930 1060 1680 1710 710 840 950 1430 1480
95 900 1040 1230 1410 1500 880 1070 1200 1910 1940 800 950 1070 1600 1660
97 920 1060 1250 1430 1540 890 1070 1210 1910 1950 800 960 1080 1620 1680
K. TIoMeHbaphIK
25 1060 1140 1340 1660 1670 1280 1450 1570 1820 1860 1300 1460 1630 1800 1930
5 1090 1170 1390 1710 1730 1350 1540 1670 1930 1970 1360 1540 1720 1990 2030
75 1180 1260 1500 1840 1860 1400 1590 1720 2000 2040 1430 1610 1800 2080 2130
95 1280 1380 1630 2020 2030 1490 1700 1840 2130 2180 1530 1720 1920 2230 2280
97 1200 1390 1640 2020 2050 1500 1710 1860 2150 2200 1540 1730 1940 2240 2300




OcoBeHHO BBICOKHE 3HAYEHHS CPEIHECe30HHOH MHHEDaIn3ay
CAEAYET OXKHAATH NPH He6aaronpHATHOM COYETAHHK PALA Manopgyy ke
Jger (taba. 8.2). i

Tak, cpejnsis 3a BereTallHio MHHepalH3alls BOLBI B CTBOpe r, |
Kabaaa B HCKJIOMHTENLHO MaJOBOAHBIH O] (97%), caemyoumi 3
TAKHM 3Ke TOMOM, MOJKeT AOCTHrHYTb 2 r/u. Ec/H Takol xe rog C.;?
AVET 3a MHOroBoOAHBIM (259 -Hoit o6ecneYyeHHOCTH) HJIH cpeluny ]:
BOAHOCTH, TO MHHepaansalns coctasut 1,6 r/a. 9

AunajsornuHas KapTHHa HaOJioaaercss B CTBOPE K. TiomMenbapuik 5
HepereTaloHnblil nepron (tabia. 8.2).

Ecan B nepcnekTHBe NJaHHpyemoe CHHKEHHE YIEJIbHOTO BOAo3a.
6opa-6pyTTo He GyAeT OCyUleCTBJIEHO MOJHOCTBIO, TO CPEAHAR 32 cesoy
MHHepaaH3alusa OyaeT CcyuleCTBeHHO MPEBbIIATH BEJHUHHBI, NpHBE/eH-
Hele B Taba. 8.1, 8.2.

Ecan nonycTuTh, YTO yA€JIbHBIA B003a60p-6pyTTO MOHH3UTCA Ha
509 MJAaHHPYEMOro CHHIKEHHsl, TO CPeJHfisi 32 BereTaluio MHHED A1H-
3aunsi B bekab6ane u TiomMeHbapblke B rofd CpelHeH BOJHOCTH COCTaBHT
okoJsio 1 r/a, a B r. Kazanuucke — 1,6—2,0 r/J.

B nepereraumonHblil nepuon B bekabane ona Gyaer pasHa 14 rfx,
a B HHJKHeM TeueHHH pekH — Oosbiue 2 r/n (tadJa. 8.3).

Tabauya 8.3
CpeiHece3OHHAs MHHepaau3auus BoAbl p. CbipAapbH B robl
pa3Hoil BOLHOCTH NPH CHHXKEHWH BOA03abcpa-OpyTTo HA 50 %
OTHOCHMTEJILHO NAAHHPYEMOTO
Pacyer- Mpu ofiecneMeHHOCTH NpHTOKA W3 00GAdcTH G OpMHPOBAHHE, %
Creop ;;’;ﬁ Mal—oKkTalpb Hoabpbs—anpeib :
BeHb, [.
|za|5u|?5|z5|9? 25|5u|?5[9519?_
r. bexaban 1980 770 990 1160 2170 2220 1280 1430 1470 1590 1610
1985 770 950 1160 2080 2220 1230 1370 1430 1590 IEI“F

k. Tiomenb- 1980 800 1000 1140 1920 1960 1750 2100 2430 3100 3240
ApPblK 1985 800 960 1140 1850 1960 2020 2540 3060 4190 4380

r. Kasaauuck 1980 1270 1600 2120 3540 3870 1680 2000 2250 2790 28
1985 1540 1990 2770 5070 5690 1850 2260 2650 3480 36

VpenuueHnne obuleii MHHepaaH3aluu OyaeT CONpOBOKAATLCA TpaH«
¢opmauieli HOHHOro coCTaBa B CTOPOHY falbHeRlIero MoBbilIEeHE
CYyMMBI TOKCHUHBIX HOHOB.

KOHLEHTPALHIO OTAeNbHBIX HOHOB HA MEPCNEKTHBY € HEKOTOPY
CTEMNeHbI0 YCAOBHOCTH MOJKHO OLEHHTb MQ YpPABHEHHAM CBASH CcOAEP
KAaHHS Ka)KA0ro HHrpejHeHTa HOHHOro cocrasa c obueH Mnﬂepﬂﬂﬁa?
HEeH, NoJy4YyeHHbIM Ha MarepHa/ldx FHAPOXHMHYECKHX Haﬁmﬂ.ﬂﬂﬂ“ﬁ
COBpeMEHHBIX yCJAOBHAX (TalJl. 0. 7). | W

C pocToM Kod(duumenrta H3bATHA CTOKA ypeanunpaercst CYMTR
TOKCHUHBIX HOHOB (TabJ. 8.4). |
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mma, Hrfa

HEBEreToUHOHHBIA NepHod

a2 | oas o7l los | o0 | o4 BT T T

260 284 315 326 346 393 435

46 50 55 57 6l 70 78

38 4l 45 47 49 56 61

55 6l 68 71 76 W BT 97

399 436 483 501 532 606 671

429 464 504 519 539 574 614

78 84 9] g4 98 & 165 113

64 B 0% 78 @9 8% - 88 94

GERY06. 115 U H1e . 093 132 14l

748 668 724 787 811 842 899 962
646 760 208 623 659 673 765 902

1835 & % 169° 914 J19. (160, 174 179 %16 974

78 92 61 75 80 82 93 110

o 138 156  19; 239 292 176 228 245 952 994 357
652 706 784 953 1132 1358 864 1086 1158 1186 1368 1643
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o 51T Line r. bekabanaa 209, pererauHol P o
[Ipn H3BATHH | [0 é IHOTO CTok4 (

aBecrneyeHHocTH) A0JH TOKCHYHBIX HOHOB B 3TOM CTBOp .
JPE -

Tauy.

=0l 1
o W -HOH &
crapuT 70% THOHHOTO ctoka. B roa 95Y% -HOH o0ecnevyeHHocry

B 1|pf,’1t‘.'l&!_‘~; i|JL'[‘r['{1HL‘It’.UI."1 NOJHHDbI ﬁ‘_-,"jj.[_"l' _'_1};_”’;:}””.”} {'_]H__]Uﬁ,% hera
oHHOro cToKa, AOJA TOKCHYHBIX HOHOB BO3pacTer A0 /3—75Y,

B crpope r. KazaJHHCKa TPH @,y PaBHOM 1,3 (rox 5{]%_}{12”;[
qeyeHHOCTH) B CpeHEM 34 BereTAUHOHHBIH  NePHOM L0 TOKe 00ec.
wonos coctaBut 80%. M3 AHHOHHOH TPYMIbl B MEPCHCKTHRE | Al
crgopax p. CulpAapbd ¢ HapyLIEHHBIM THAPOXHMHYECKHM lef{ e
6yaer npeobyanaTh SO,  a u3 kaTHoHoB — Na' +K'. HMONM

Boisoabl

. Paapatﬁmﬂaﬁu.aﬂ METOAHKA I[POrHo3a CpeaHece3oHHo]
MHHEepa/JH3allid peyHoH BOAbI B 3aBHCHMOCTH OT CTENEHH H3bATHS
CTOKA, HGHEFDJIHHEI JaTh OlLeHKY THIAPOXHMHYECKOI'0 perKHma p. Ch!p-
napbu B Oairkaiimied nmepcnekTHse ¢ y4eTOM BOAHOCTH JIET.

2. B O6amkaimeidl nepcrnekTHBe, KakK H B COBPEMEHHBIX YCJIOBHSX,
MuHepanau3auus oAbl p. ChipAapbH B 30HE HCMOJb30BaHHS CTOKA 0y-
€T OnpeeasiTbCsi MpoleccaMHu TPaHCHOPMALHMH CTOKA Ha OpoLIaeMoit
TepPPUTOPHH, @ HMEHHO, COOTHOLIEHHEM eCTeCTBEHHbIX M BO3BPATHAIX
BOJ W MHHepaJH3auHeH MNOC/eJHHX.

3. B rog cpeaHed BOJHOCTH Ha ypoBHe 1980— 1985 rr. Haubogee
BepOsiTHOE 3HaueHHe MHHepasH3alliH p. Chipflapbd B BereTallHOHHbIA
nepuon Gyaer papHo 900—950 mr/a B crBope r. Bekabaga u 1300—
1400 mr/a B crBope r. Kasanuucka. B HeBereTAIlHOHHDbIH JEepHOL OHa
6yaeT paBHa COOTBETCTBEHHO 1900— 1300 mr/a 1 1500 mr/a. :

B MAJIOBOAHbLIE OB MHHEPaNH3alllsi PedHOH BoAnSl Oyaer CyuliecT-
BEHHO Bbillle H B HU30BbAX MOMKET nocrurats 3000 mr/a. :

OcOGEHHO BHICOKHX 3HAUEHHH MHHEpaNH3dUHH CAEAYET 03KHAATE
NpH uepejoBaHHH pALA MaJOBOLHBIX Jer. |

Ecau crenedHb H3bATHA CTOKA Oyaer Bbille npﬂemﬂpyemnﬁ, TO #H
pesJHuMHa 0011ed MHHepaJH3alii GyaerT MpeBbilIaTh MPOrHOSHYIO.

4 T[losbiuienue obuleli MHHepaaH3ALHH Oyjper COMPOBOKAATHCA

POCTOM JOJH TOKCHYHBIX HOHOB. .
Mz aHMOHHOI TPyNbi B MepPCHeKTHBe BO BCEX creopax p. Ceipaapbh

¢ HapyueHHbIM THAPOXHMHUECKHM pexkuMoM Oyaer npeobyapgath SOy

a W3 KATHOHHOH — Na® un K'.

3AKJIWYEHHE

Ka3aJo, 4To maaﬁcmeunﬂﬂ

[MpoBenennoe HecaeAoBaHKe N0
: . Ha npﬂuﬂﬂﬂ

fesTeNbHOCTb HeJTOBEKa okasbBaeT rayb0Koe BO3JIEHCTBHE
TpaHcpopMaLUH PEUHOTO CcTOKa B 30HE ero HEHDJII-:.EH?HEHHH.
[Tpoiecc 3TOT HAET B HECKOJIbKHX HarpaBJeHHAX.
1) u3meHeHHE cTOKA BO BpeMeHH H 1O JJIHHE PEKH;
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£) nepepacnpenesenne ero o BPEMEHH M MO JJiMHe peKH, CBA3aH

HUE_'I‘L‘- QJ{J[}annlmmwm CTOKA BO3BpaTHBLIX BOJ;

3) MOBbILIeHHe TOMH BO3BPATHBLIX BOJL B CTOKE PEKH;

4) yBenuuenne oGuieil MHHEpAJH3aUHH pPeYHOH BOAbLI H NOBBLIILIEHHE
YACJIBHOTrO Beca TOKCHUYHBIX HOHOB.

HMurencusnocts H HanpasBJEHHOCTL Nnpouecca TpaHc(popMallHH CTO-
Kauﬂ 30HE €ro HCnoJb30BaHHA HEOJHHAKOBA B pasHbIX NPHPOAHO-XO-
SAHCTBEHHbBIX YCJAOBHAX M 3aBHCHT OT COOTHOLUEHHSI H3BATHHA CTOKA H3
PEKH H MOCTYN/IEHUS! B Hee BO3BPATHLIX BOJ.

B oraenvubie MepHoAbl, KOrjga pacliHpeHHe OpolIaeMbIX IMJIOLLEAeH
B BEPXHEH 30He W NOBbIlIeHHE HX BOA006GECMEYeHHOCTH COMPOBOMK/A-

JIOCH KPYMHbIM THAPOMEJHOPATHBHLIM CTPOMTENLCTBOM, XO3AHCTBEH-

Has NesATeJbHOCTL BbI3blBajla B OCHOBHOM nepepacrnpeiejeHHe CTOKa

BO BpEMEHH M MO AJIHHEe pPeKH H MOBBILIEHHe [0JH BO3BPATHLIX BOJ, He
. CKa3plBaschb Ha YMEHbIIEHHH CTOKA.

B cospemeHHBIX yC/OBHSAX, KOrga KOMNeHCALHOHHbIE (aKTOPhI yiKe
HCHEPMAHbl B 3HAYHTEJBHOW Mepe, Haya/l0Cb HHTEHCHBHOE yMEHblUeHHe
CTOKa BO BPeMEHH H MO AJHHE PeKH.

OAHOBpeMEHHO Pe3KO YCHIHJICA MpPOllece 3acONeHHs PeyHOH BOJIBL.
Oco6enno 3naunTesbHasi TpaHc(OPMALH PEYHOr0 CTOKAa B 30HE €ro

HCIMMOJBE30OBAHHA MPOHCXOOHT B oAbl MOHHKEHHOH BOIHOCTH H IIpH He-

PEIOBaHHH pAJa MaJOBOAHBIX JIET, KOrjga CToOK HCNOJIB3YETCHA Haubosee
HHTEHCHBHO.

B nepcrektHBe B CBA3M C yBeJHUYEHHEM TEMIOB HPPHIALHOHHOLO
OCBO€HHS TEPPHTOPHH, MNpolecc TpaHC(HOPMAUMH PEYHOrO CTOKA IMOA
BJAHAHHEM aHTPONOTEHHbIX (PAKTOPOB YCHJIHTCH.

HayuHo o60CHOBaHHBIH MPOTHO3 3THX H3MEHEHHH MO3BOJIMT PallHO-
HaJbHO HCMNOJb30BATh BOJAHbIE PeCYpPChbl MPH MVIAHHPOBAHHH Pa3JlIHYHBIX
OTpac/ied HapoAHOro X03fAHCTBA.

- HMHTeHCHBHOCTb H3MEHEeHHs] CTOKa (B KOJHYECTBEHHOM H KayecTBeH-
HOM OTHOLIEHHH) B Mpolecce ero HCIOJb30BAaHHA AJASA OPOLIEHHs OINpe-
AeJIAeTCA Ha KaMJOM YpPOBHE BOMAOXO3SfCTBEHHOrO CTPOHTEJbLCTBA
| cooTHollleHHeM G6e3BO3BPaTHOrO BOAONOTpPebJIEHHS M CTOKAa BO3BpaT-
" HBIX BOJ.

| [TosToMy HajexHOCTb MPOrHO3a M3MEHEHHI CTOKAa HA NEepPCHeKTHBY
onpeyesieTCsl CTeNeHbl0 A0CTOBEPHOCTH PAacyeTa 3THX BeJHYHH.

B cpA3u ¢ 3THM npHBeJleHHble B paboTe OLEHKH H3MEHEeHHS CTOKa
NoA BJHAHHEM KOMIJIEKCA TMJaHHPYEMBIX BOJOXO3FHCTBEHHLHIX MEpo-
NpMATHH JOJOKHBI YTOYHSITHCHA MO Mepe HAKOMJIGHHA HHPOPMAUHH ©
BOJHO-COJIEBOM  pexKHMe OpOWAaeMON TEPPHTOPHH H AHTPONOTeHHbBIX
¢akTopax CTOKaA.

[TepoouepeHbIME 3a/la4aMi B 00J1aCTH J0JITOCPOYHOrO NPOrHO3H-
pOBaHHA H3MEHEHHs CTOKA MOJ BJIHAHHEM AHTPONOreHHbIX (aKTOPOB
GBASIOTCA, HA HALI B3MVISA, CleAyloliHe:

1. OueHKa HM3MeHeHHIL B KJMMaTe B CBSI3H C HaMeYyeHHON mepeGpo-
ckoit B CpeiHiol0 A3Hio 4aCTH CTOKa CHOMPCKHX DeK H H3MEeHeHHN B
CBSI3H C 3THM ee BOAHBIX peCypcoB.

127



2. 3aBUCHMOCTb HCTHiapeHHs C OpOLIaeMblX MOJIEH H C BHYTPHCHCTey,.
HBIX Tepesaoros ot cnocoba opowenud, K3HM, kayecTBa naanupopgy
JUTHTEBHOCTH OCBOEHHS MaccHBa H T. J. :

3. Hoaesoe yuactue B OpMHPOBAHHK CTOKA BO3BPATHBIX BOA mjg-
magHo (¢ moyied opoLIeHHA) U JHHEHHOH (M3 KaHAJ0B) (HABTPALMY,

4. YyactHe arMoc(epHLIX OCaJIKOB B CTOKEe MO KoJiieKtopaM (oco-
GeHHO B MPEeAropHOH 30HE).

5. MuHepaau3auus BO3BpATHBIX BOA B 3aBHCHMOCTH OT y[AE€JIbHOro
Bofo3abopa M CTAafHH OCBOEHHS TepPPHTOPHH, JMOJH  COPOCHBIX
BOX H T. AL
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