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B cTaTbhe npencraBieH 0630p OCHOBHBIX THAPOJOTMYECKUX Y BOITOXO3SIMCTBEHHBIX 3a/1a4 M ITPOOJIeM, BO3-
HUKIIUX B MociienHue aecatuiietus: Ha HukHeit Bonre B pesyiabTaTe CTpOUTENBCTBA M IKCITIyaTalluU
Bomkcko-KaMcKkoro Kkackama BOTOXpaHWIHII, AHTPOTIOTEHHBIX U3BMEHEHUI CTOKA, TUIOXO MPEaCcKa3yeMbIX
KJIMMATUYECKMX U3MEeHEHMI. VI3MeHeHsI CTOKa MPUBEIN K TpaHC(hOpMalluy BOTHOM Cpeabl U BCEI 9KO-
CHCTEeMBI peKM B 1ieioM. HecMoTpsI Ha psii KOMIIEHCAIIMOHHBIX MEPOIIPUSITUM, BOMHBIC TTPOGIEMBI TTOKA
JajieKu OT peleHus. Bece 3To neftaeT BechMa aKTyallbHBIM UX UccienoBanre. Cpeau Takux NpooJieM — Io-
BBIIIIEHWE OTIPaBIbIBAEMOCTH IIPOTHO30B MIPUTOKA K BOTOXPAHUJIUIIIAM, JOJITOCPOYHOE TTIPOTHO3UPOBAHNE
MHOTOJIETHUX KOJIEOAHUI CTOKA B YCIOBUSX MPOUCXOASAIINX U3MEHEHUI KIIMMaTa, olieHKa aedopMaLmn
pyces B yCIIOBUSIX aHTPOIIOTEHHOTO Bo3neicTBYs. [TocnenHee 0coOGeHHO BaxKHO TSI HUKHETO Obeda Boi-
rorpaackoii 'DC. IIpu mporHo3upoBaHUM MoBeaeHUs 3KocucteM Hrknelr Boiru, ¢ oLieHKOI UX yCTOM-
YUBOCTH, TpeOYeTCs NaJbHelIIee pa3BUTHE METOOB pacyeTa JOMyCTUMBIX BO3IEUCTBUIM, COBEPIIIEHCTBO-
BaHMe cHcTeM MoHUTOpUHTa. CeromHs ynpasieHne Bomkcko-KaMcKuM KackagoM BOTOXPaHUJIUILL OCY-
IIIECTBIISIETCST HA OCHOBE AMCIETYSPCKUX MTPaBWII, HACUUTHIBAIOIIMX HE OMUH MecsaTok JeT. [TokazaHo, 4To
COBpPEMEHHOE YIIpaBJeHKE TOXKHO OCHOBBIBATHCS Ha COIIACOBAHHOI CHCTEME MPUOPUTETOB, BKITIOUAIO-
et B ce0sl M aKoJIoruaeckue Kputepun. OCoOOeHHO OCTPhIe 9KOJOTUUECKHUE U BOIOX03SICTBEHHBIE ITPO-
0JIeMbI BOZHUKITA B CEBEPHOI YacTu Boro-AXTyGMHCKOM MOMMBI, a TAaKXKe B 30HE 3amagHo-ITONCTEMHbBIX
WJIbMeHel. PaccMOTpeHBI HOBBIE METOIBI U3YUECHUS IKOJOTMIECKUX CUCTEM, HaXOMAIINXCS 31eCh B YCIIO0-
BUSIX CUJIBHOTO aHTPOIIOTEHHOIO CTpecca, U COOTBETCTBYIOIINE MHXKEHEPHbBIE MOIXOIbI, ITO3BOJISIONINE
KOMILJIEKCHO TIOIOWUTH K JOCTVXKEHUIO YCTOMYMBOTO yIpaBieHUs BOXHBIMM pecypcaMu. 3aTparuBaeTcs
npo6JeMa ciiabo MpeackasyeMbIX KojiebaHuii ypoBHsT Kacnuiickoro Mopsi, a Takske Ipo0JieMa yrpaBieHUST
BOIOHBIMM peCypcaMM peTHOHa B YCJIIOBUSIX ITPOTUBOPEUMBBIX MHTEPECOB ToyIb30oBaTeneit. O6CyKmaroTcs
OCHOBHbIE MEPOMPUSATHSI, peaTU3allisl KOTOPBIX IMTO3BOJIUT CMITYUTh MOCIEACTBUS PETYJIMPOBAHUS CTOKA
1151 aKocucTteMbl HrokHeit Bosru. M3 BaxKHBIX CUCTEMHBIX TIPUHIIMITOB OTMEeUeHa HeOOXOIMMOCTh Oacceii-
HOBOTO ITOAXOJa, MPEIIoJaraiolero, Kak MUHUMYM, pa3paboTKy [eHepaabHOI CXeMbl UCHOJb30BaHMS
BOIHBIX pecypcoB Bosru.

Karoueswie cnosa: Huxnsa Bonra, Boiaro-AxryouHcKass moiiMa, KackKal BOOOXPAaHWIMIN, 3araIHO-IOI-
CTEITHbIE WJIBMEHHU, TUAPOJIOTUIYECKII peXXM, U3MEHEHUST B pPe3yJIbTaTe PETYJIUPOBAHUS CTOKA, BOTHBIC
poOJIeMBI
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BBEAEHHWE

HuxHssa Boara — yHUKaJabHBIN 1O reorpadude-
CK1M OCOOEHHOCTSIM U IIPUPOTHBIM pecypcaM perv-
oH Poccuiickoit @enepaliiu, Ha TEPPUTOPUU KOTO-
pOTO CTAJIKMBAIOTCSI MHTEPECHI PA3JIMUHBIX OTpaciaeil
SKOHOMMUKM, UCIIOJIL3YIOIIMX pecypchl peku Bonru u
Kacmiickoro Mops. Pa3Butne 3KOHOMUKH TIPEIITO-
naraeT 3¢p@eKTUBHOE WCIOJb30BaHUE BOIHBLIX U
BOITHO-OMOJIOTMYECKNX PECypCcoB, Ha KOTOpBIE, B
CBOIO OYepenb, CYLIECTBEHHOE BO3IEICTBIE OKa3bI-
BaeT Bomkcko-KaMckmii Kackal BOIOXpaHUWJIMIIL
(BKK). MHTEpechl pa3IudHbIX OTpaciieil 5KOHOMU-
KM TIPY UCTIOJIb30BaHUY BOOHBIX PECYPCOB 3a4acTylO
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MIPOTUBOPEUUBLI, TO3TOMY ONTUMAJIbHOE PEIlIeHNE B
o01acTH pacripeseIecHUs CTOKa MEKIY ITIOTpeOnTE s -
MU HalTU CJIIOXKHO. [Ipy 3TOM 04eBUIHO, YTO IIpaK-
TUYECKU JII000e aHTPOMOreHHOE BO3IECTBUE OKa-
3bIBaeT HETATUBHOE BIUSIHUE Ha IIPUPOIHYIO Cpemdy.

I1o oTHOIIIEHUIO K BOTHLIM pecypcaM U3ydaeMblit
reorpadmndIecKrii peTMoH 00pa3yeT CIOXKHYIO CUCTE-
MY, TUAPOJIOTUYECKAsI U BOOOXO03SIIICTBEHHAs CITELIV~
¢rKa KOTOPOI1 3aKIIFOYAETCS B TOM, UTO €AUHCTBEH-
HBIM MCTOYHUKOM BOJBI sIBJIsIeTCs p. Bosra, Tak Kak
Hke Bojrorpana, B yCI0OBHSIX apuUOHOIO KJIMMaTta,
MMeeT MECTO TOJIBKO pacCeBaHUE CTOKA. MeCTHBI
CTOK 4Ype3BbIYAiHO Majl M ONpenesseTcs, B OCHOB-
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HOM, 3aITacaMU BJard B (QOPMUPYIOIIEMCS CHEXXHOM
nokpose. K aTomMy eire MoXXHO 100aBUTh HabIt0Aae-
Mble B pe3yjibTaTe INIOOAJIbHOTO MOTEIUIEHUSI U3Me-
HEHUS PEYHOIO CTOKA, YCIOXHSIOIINE €TO PEeTyiIv-
poBaHMe, a TaKKe CIab0 MPOTHO3UpyeMble Koaeba-
Hus ypoBHsI Kacnuiickoro Mopsi, orpenesiioiiue
TUIPOJIOTNYECKUI PeXXUM BOIOTOKOB B HIKHEM Ya-
CTH JIeJIBTHI.

OTpaciu 3KOHOMUKU B PETHUOHE IIPEeUMYIIECTBEH-
HO OPUMEHTUPYIOTCS TOJBKO Ha MCIOJIb30BAaHUE BOJIK-
CKOTI'0 CTOKa, IMOCKOJIBKY €TI0 PECYPChI, B KOJIMYECTBEH-
HOM BbIpa:K€HNH,, HAMHOT'O TIPEBBIIIAIOT MECTHOE BOJIO-
norpedsaeHre. OcHOBHas1 MpobieMa (WIM CIOXKHOCTb)
3aKJII0YAETCSI B TOM, YTO B Pe3yJIbTaTe CTPOUTEIBCTBA U
akcrmyataumn  BKK  ecrecTBeHHBIN pekMM  CTOKa
p. Bosru 6bu1 KapauHaaIbHO HapyILeH, U ero COBPEMEH-
HOE paclipeieJIeHIIe BHYTPU roga He OTBeYaeT MHTE-
pecaMm psiia oTpacyieil Xo3sicTBa U IOTPEOHOCTIM
SKOCHUCTEM (B IIEPBYIO oUepeab YCIOBUSIM €CTECTBEH-
HOTO BOCIIPOM3BOJICTBA BOTHBIX OOPECYPCOB).

OueBUIHO, YTO IJIS pellleHsI KOMIUIEKCa 00CyX-
JTaeMBIX IIPOOJIEM JOJIKEH OBITh peaIn30BaH CUCTEM-
HBII TTOAX0, 3aKJII0YAIOIIMICS, C OMHOM CTOPOHBI, B
aHaiIM3e “MHIVNBUIYaJIbHBIX MPOOJIeM 1 3a/1a4 1 BbI-
SICHEHUM MX ITPOTUBOPEUYMBOrO XapakTepa, a ¢ Ipy-
roii — B MONBITKE HAWUTH KOMIIPOMMCCHOE pEllIeHUE,
10 BO3MOXKHOCTH YIOBJIETBOPSIOIIEE MHTEPECHI BCEX
YYaCTHUKOB IIpOllecca MCHOJIb30BaHUSI BOAHBIX U
OMoOpecypcoB B perMoHe. JTa 3aJa4a y>Ke He sIBJsIeT-
Csl MHXKEHEPHO-TUAPOJIOTUYECKONM (MM MHXEHEep-
HO-2KOJIOTMYECKOM) M MOXET paccMaTpuBaThbCs B
paMKax pa3pabOTKu JOKYMEHTOB CTPaTernyecKoro
IUIaHUpOBaHUs pernoHa. Ilomxodbl K ee pelIeHUIO
OMpEeNEISTIOTCS KaK CJIOXUBILEHCS B YCJIOBUSIX BeIe-
HUSI XO3SIACTBAa MpPaKTUKOW BomoAeieHUs (BOIO-
MMOJIb30BaHUS) B PETMOHE, TaK U COCTOSTHUEM Opra-
HU3alMOHHO-YITPaBJISIONIEed CTPYKTYPhl B PETMOHE,
XapaKTepHU3YIOIIECs B YMCIIe TIPOYEro M HaJIMIueM
(M1 OTCYTCTBUEM) MOJIUTUIECKOI BOIU, HEOOXOMM-
MO 1151 pepOpMUPOBAHUS CIIOKMBILIMXCS ITOIXOI0B
Ha OCHOBE MOOCTM:KEHUS Liejieli MNepCHeKTUBHOIO
IUIAaHUPOBAHMUSI COLUAJIbHO-3KOHOMUYECKOTO pa3-
Butus peruoHa (Belyaev et al., 2022).

OCOBEHHOCTH MCITOJIb3OBAHUM A
BOAHbIX PECYPCOB HMU>KHEUW BOJITN

B BomoxosstiicTBEeHHOM IDIaHe pervoH HinkHei
Bounru npencrapisier co6oii yacTh 6acceitHa Boiaru ot
Bonrorpanckoro rmnpoysna no Kacmuiickoro mops,
BKJIIOYasi ACTpaxaHCKyl0 o0JiacTh, 4acTh Bosrorpan-
ckoii oomacti u Kanmeikum (HacesreHue 2.43 MJIH 4ell.,
7 roponos, 13 mocenkoB, 694 MpoYMX HaceTIeHHBIX
nyHkTa). KpoMe peIOHOro xo3siiicTBa, BOOHBIE pe-
CYPCBHI MCITOJIL3YIOTCS IS OPOIICHUSI 1 OOBOOHEHUSI,
MMUTHEBOTO U IIPOMBIILIEHHOTO BOIOCHAOXEHUS,
nojaJiep>XaHus yciaoBuii cygoxoncrsa. Hykusast Boi-
ra UMeeT BaXXKHO€ TPaHCIOPTHOE 3HAUYEHNE, B PETHO-
HE Pa3BUT PEYHOM M MOPCKOM TpaHCIIOPT, padbora
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KOTOPOrO0 BO MHOTOM 3aBUCHUT OT BomHOCTH Boirn,
pacnpeaeaeHus ee CTOKa Mo IeJbTOBBIM BOJOTOKAM,
a Takke oT ypoBHs1 Kacnimiickoro mopst. Ctparerude-
CKO€ 3HaYeHre MpruoOpeTaeT MeXIyHAPOIHbII TpaHC-
nopTHLI Kopunop “CeBep—IOr”, B 3HAUNTEILHOIM Me-
€ UCITOIBL3YIONINIA BOTHBIE OOBEKTHI pEeTHUOHA.

B nacenenHbix nyHkTax HuxkHeilt Boiaru pacno-
JIO)KEHbl MHOTOYMCJIEHHbIE TPOMBIIIUIEHHbIE TPEe-
MpUSTHUsI, COpachIBaIOIIME B BOIHbIE OOBEKTHI CTOU-
Hble BOAbI PA3JIMYHON CTENEHU OUMCTKU, YCYryosist
UX DKOJIOTUYECKOE COCTOSIHUE, YYWUThIBasi, YTO OC-
HOBHOI1 00BbEM 3arpsi3HEeHU TocTymaeT B HuxHo0
Bouiry u3 BeIllIenexxammx yyactkoB Bomkckoro 6ac-
ceitHa.

Bonoxpanmnuima Bomkcko-Kamckoro kackana,
U3MEHUB €CTECTBEHHbIE TUAPOJIOTMYSCKUE YCIOBUS,
00ecneunBaoT pellleHrue BOOOX03sIIICTBEHHBIX 3a1a4
IMoBomxwsa u LlentpansHoit Poccun B 11e710M, HO TIpU
aToM Ha Hwxneit Bosre oGpaszoBaincst psii HOBBIX
npoOJjieM: HapylleHHe XapaKTepa BHYTPUIOIOBOIO
pacmopeneneHus CTokKa, U, Kak CJIeICTBUE, COKpallle-
HUE TUTOIIANe M MPOAOLKUTEIbHOCTU 3aTOTUICHUSI
MMOMMEHHBIX (HEpPEeCTOBBIX) MAaCCUBOB, IeTpamalys
NOMMEHHBIX BOOOEMOB, INEPEKPLITUE IyTE MUIpa-
LIMM HAa HEPEeCT LEHHBIX BUIOB MPOXOAHBIX U MOTY-
IIPOXOIHBIX PBIO, YCUIMBIILIEECS aHTPOIOTEHHOE BO3-
JIeJAICTBME Ha dKOCHUCTeMy B 1ieJoM. PerynupoBanue
CTOKa KacKaJoM BOMIOXPaHWJIUIL AJisI Ge30MacHOro
MPOITyCKa BHICOKMX BOJI BECHOM 1 00OECIIEUeHMST BOIOM
Hwxaeit Bonrn B MexkeHb OCITOKHEHO HEKOHTPOJINPY -
€Moii 3aCTpOiiKoit HMKHUX Obe(OB TMIPOY3JI0B, U3ME-
HEHMEM YCJIOBUI 3KCIUIyaTallMid BOmO3a0OpOB U ApPY-
TMMU1 HOBBIMHU TPeOOBaHUSIMU, BO3ZHUKAIOIIMMU B CO-
BPEMEHHBIX YCIIOBUSIX (AJIEKCAaHIPOBCKMIA 1 1p., 2016).

Bonoxo3zsiictBeHHbIe TpobyieMbl HukHelr Bonaru
JIO HACTOSIIIIETO BpeMEHU MOYTH HE UCCIIeTOBAIUCH B
X KOMIUIEKCHOM paccMoTpeHuu. [1onbITKY permnTh
3a7ayy OMNTUMHU3ALMU BOJOXO3SIMCTBEHHOTO KOM-
miekca Himkueir Boiaru ro6aibHO Ha OCHOBE 3KO-
HOMUYECKUX KPUTEPUEB COINIACOBAHMS IIPUHUMAE-
MBIX pELIeHUId OKa3ajuCh Hepealu3yeMbIMU, IO-
CKOJIbKY CTOMMOCTHBIE IIOKa3aTeJlud OTIOEIbHBIX
BUIOB IPOU3BOACTB (OTpacieii 9KOHOMUKM) HECpaB-
HUMBI Mexay coboil (Enaxosckuii, 1979). C omHo¥
CTOPOHEI, PECYPChI IIOBEPXHOCTHHIX BOJI XapaKTepH-
3yIOTCS B O0IIIEM KaK JOCTaTOYHEIE, II0 KpaltHel Me-
pe 1o ob6beMy, a ¢ ApYyroli — HaMepeHUe U3MEHUTH
CJIOXKUBIIMECS PEXXMMEL B IIOJIb3Yy KAKOT'0-TO IPYTOro
y4aCTHMKA BOJOXO3SIMCTBEHHOTO KOMILIEKCA IIpea-
CTaBJISIET OO0 3aBe1OMO HEI(D(HEKTUBHYIO MOMBIT-
Ky C TOYKM 3PEHHUSI HCIOJb30BAHUS MMEIOIINXCS
OTrpaHUYCHHBIX PECYPCOB U BO3MOXKHOCTEM peryiu-
poBaHus. TemM He MeHee dajieKo He camble 3P deK-
TUBHBIE ITOIXOAKI 10 CHUX IIOP peaiM3yI0TCs Ha MpaK-
THKE, KaK, HaIlpuMep, OOBOIHEHME 30HBI 3aIragHo-
MoACTeNHbIX WiibMeHel (nanee 3I1M1) 3a cuet nmpuHy-
JIUTEJIbHOIM 3aKa4yKM BOJIBI 110 CUCTEME TPAKTOB, XOTSI
emie B 1970-e rogbl OBLIO MOKa3aHO, YTO B CHITY 3Ha-
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YUTEJIbHBIX NOTEPh SKOHOMUYECKas 3(PHeKTUBHOCTh
Takoil cxeMbl OOBOLHEHM cocTaBigeT 5—15%.

ITpo6aemsr 3ITM u npyrux BOOHBIX CUCTEM OYIyT
paccMOTpEeHbI HUXKe, 31eCh XKe HEeOOX0AMMO CKa3aTh,
YTO ONITUMU3ALNOHHBIMA METOAAMU MOXHO TI00UTh-
Ccsl CoIJIacOBaHUSI IIPUHUMAaEMbIX YIIPaBJIEHYECKUX
pellIeH’iI NPUMEHUTEIbHO K HEIKOHOMUYECKUM
KpUTeprsIM M Ha OCHOBE Ha3HAYaeMOl CHUCTEMBI
MpeanoYTeHU U npuoputeToB. MIMerwluecss BomI-
HEIE pecypchl YBEJIMYMUTh Helb3s (0e3 ImepeOpocKu
CTOKa CEeBEPHBIX PeK), TaK KaK OHHU OIIPEISIISTIOTCS
KJIUuMaToM OacceiiHa Boiru, u B yCI0BUSIX HE OYEHb
OOJIBIIIOIT €MKOCTM BOJOXpaHWJIMII Kackama (110
CPaBHEHUIO C TOIOBBIM CTOKOM) BOHOXO3SIMCTBEH-
HbIE MPOOJIEMBI MOTYT OBITh PEILIEHBI TOJIBKO ITyTEM
peanmu3any KOMIUIEKCA CHelUaJIbHbIX MEPOIpHUSI-
THU, UMEIOIINX JIOKAJIbHBII XapaKTep, 1 HallpaBJICH-
HBIX Ha pellIeHue KOHKPETHBIX 9KOHOMUYECKUX (XO-
3SIMCTBEHHBIX) WJIM SKoJorndeckux 3agady. Cpemu ta-
KMX IIPOEKTOB MOXHO OTMETHUTH TONOJIHUTEIBHYIO
MoJavy BOAbl B UCTOK AXTYOBI BMECTE C KOMITJIEKCOM
padoT 1o MeJIMopalii BOTHBIX 00beKTOB Boaro-Ax-
TyonHckoit moiimbl (BAIT), BBoo B aKcIutyaTauio
AcCTpaxaHCKOIo BOJOJEIUTEIISI B KOMILJIEKCE C MEJIU -
opaluveil HepeCTWJIMIN M BOCCTAaHOBJIICHHEM KaHa-
JIOB-PBIOOXOI0B, MEPEYCTPOMCTBO CHUCTEMBI OOBOJI-
HeHust 311 ¢ nenwsio obecriedyeHUsT MIPUESMIIEMOIO
HKOJIOTMYECKOIO COCTOSHUSI BOIHBIX OOBEKTOB, Ie-
PEYCTPOICTBO BOO03a00POB METMOPATUBHBIX CUCTEM
CeJIbCKOXO03SIICTBEHHOTO Ha3HaYeHUsI 111 o0ecreye-
HUSI X IPOEKTHOM HAIEXXHOCTH.

ITon Bo3neiicTBHEM XO3SIIICTBEHHOM (BOIOX035Tii-
CTBEHHOI1) NEesTeIbHOCTU CYIIECTBEHHBIC HEraTUB-
Hble M3MEHEHMUs IIpeTepIieBaloT HpakKTUYECKU BCe
BOIHBIC 9KOCUCTEMEBI pETMOHA, M BO3HUKAET IIpO0JIe-
Ma HOPMUPOBaHUs (ONpeneaeHUsT TOIyCTUMBIX Ha-
Ipy30K). JlecaruneTust sKcriayaTalMd BOIHBIX pe-
cypcoB Bonru mpuBenn K HOBOMY COCTOSIHUIO BCEX
KOMITIOHEHT Cpellbl, 1 pa3pabaTbiBaeMble PEKOMEH-
JallMy JOJIKHbBI UICXOIUTh KaK M3 IIOHMMaHUsI HEBO3-
MOXHOCTH BO3Bpara K IPOIIIOMY COCTOSIHUIO, TaK U,
HECOMHEHHO, He JONyCKaTh JajibHeMllei merpana-
LI IIPUPOIHOM cpenbl. Pe3yibTaThl MOHUTOPUHIO-
BBIX MCCJIEIOBAaHMIA MOKA3bIBAIOT, YTO 3KOCHUCTEMa
peruona (BAII) mpeObiBaeT B HEKOTOPOM HOBOM
YCTOMYMBOM COCTOSTHMM, XapaKTePU3YIOIIMMCS B 1ie-
JIOM ITIOHIMDKEHHBIM YpOBHEM OMOIIPOAYKTUBHOCTHU,
HOBBIM COCTOSIHMEM COOOINECTB, HAJIMYMEM HHBa-
3UBHBIX BUAOB U IIPOYMMMU B LICJIOM JIeTpagrpOBaH-
HBIMA KOMIIOHEHTaMM BomHOII cpenbl (Ky3bpMmuHa,
Tpemxkun, 2017).

JlanpHeiIee pa3BUTHE BOTOXO3STMCTBEHHOTO KOM-
iekca HuokHeit Bonru 1o/KHO UCXOOUTh U3 TOHMMA-
HUS (paKTa HOBOT'O YCTOMYMBOIO COCTOSIHUS, C(hOpMM-
POBABIIIETOCS II0A, ITPEMMYIIECTBEHHBIM BIMSIHAEM
TEXHOreHHOIro ¢akTopa, U peKOMEHAyeMble MepO-
MIPUSITUS TOJDKHBI OIIPEACIISIThCS (M IIPOSKTUPOBATh-
Cs1) UCXOIsl M3 HOBBIX “paMOUYHBIX” YCIOBHUIL. YKe
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ynomuHaBmIasicg 3oHa 311M MoxeT paccMaTpuBaTh-
CSl CEerofHsI KaK COBOKYITHOCTb BOIHBLIX OOBEKTOB B
TeX HOBBIX 'PaHULIAX, KAKME MOTYT ObITh OOBOIHEHBI
B YCJIOBUSIX 3aperyJIMpOBaHHOTO CToKa. B cuiy Tex
Xe oocrosTenbcTB BAIT He MoxkeT GoJiee paccMaTpu-
BaThCS B TE€X K€ IPaHUIIaX, KOTOPbIe COOTBETCTBOBA-
U ee o0BonHeHUIo 10 co3nanug BKK.

CkazaHHOe HeOOXOAUMO IOIOIHUTh BO3HUKHO-
BEHMEM HOBBIX PHIHOUHBIX MEXaHU3MOB, OIpEIeIsi-
IOLIMX MHBECTULIUM B OTIEIbHBIE OTPACI 9KOHOMUKU
permoHa, OCYILECTBIISIOIINE HUCITONb30BAaHNE BOTHBIX
pecypcoB, 1 GOPMUPYIOLIMX “TEeKyIINe” orpaHuYCHUS
Ha MCITIOJIb30BaHNE BOIHBIX PECYPCOB.

OCOBEHHOCTH I"I/II[POIIUOFI/I‘{ECKO?I
CUCTEMbBI HN2KHEUN BOJITU

Tudpoepagpuss Huxncneii Boaeu

CoBpeMeHHoe ruaporpaduieckoe cTpoeHue 6ac-
ceiiHa HwukHeili Boaru mmeer psim 0COOEHHOCTEN.
HenocpencTtBenHo Himke Bosrorpaackoro ruipoys-
Jia 6epeT Havajlo COBpeMeHHast AXTyba — JIEBbII py-
kaB Bonru. I1pu crpoutensctBe 'DC p. AxTyba oka-
3aj1ach MEPEeTropoOKeHHON IMyXoil 3eMJISTHOMU TLIOTHU-
HO# 1 I ee 0OBOAHEHMsI BOmoil n3 Bonru B 6 KM
HIKE CTBOPA COOPYKEHUI TUAPOY3JIa IIPOPHIT KaHAII
MPOTSKEHHOCTBIO 6.7 KM, TOJYyYMBIIWI Ha3BaHUE
Bonaro-AxryouHckuii. Ha 47 kXM HuxXe ruapoysia
pacrojioxeHo Havano Bonro-JoHCKOro cy1oXomHO-
ro kaHana. Ha paccrossnum 140 km AXTyOa BIUIOTHYIO
conmxaerca ¢ Boiroit, a Ha paccrossHuu 460 KM oT
Boirorpanckoro ruapoysia BI€BO OTXOMUT IEPBbIit
OOJIBIIION pyKaB AeJbTHl — by3aH.

Henbra Bonru 3aHuMaer mromans 19 Tbic. KM?,
paccTosiHhe MeXy KpaliHUMU 3anagHbiM U BOCTOY-
HBIM pyKaBammu cocTasiseT 170 xm. Henbra Boarm
JeJINTCS Ha TPU OCHOBHBIEC 30HbBI: BEPXHIOIO U Cpel-
HI010 (482 BOmOTOKA), M HIDKHIOIO 30HY C MHTEHCHUB-
HbiMU (okoJio 800) pa3BeTBiIeHUIMU pyces (YcThe-
Bas ..., 1998). Ha 462 xm Boie r. HapumaHoB 1 Ha
22 KM HUXe ucTokKa p. bysaH mocTtpoeH AcTpaxaH-
CKUI1 BOIONEINTEIb, Meperopaxupaoimuii Boiary n
co3maloluii MoAMnop TakKMM oOpaszoM, 4TO TMPU ero
paboTe yacThb CTOKa HampasisieTcsl B pyKaB bysaH,
YBEJIMYMBAs TPOJOIKUTENILHOCTh 3aTorieHus1 Bo-
CTOYHON YacTu OedbThl. IIpomoirkeHHeM pyKaBa
baxremup saBnserca Boaro-Kacnuiickmii kanHain,
obOecIieuynBaloIInii coemMHeHe peYHO 1 MOPCKOM
yacTeil TpaHCIOPTHOIO KOPUIOpA, IKCITyaTaius
KOTOPOTO COINPOBOXAAETCS OOJBIIMMU OOBbEeMaMu
JTHOYTITyOUTEIBHBIX padoT.

Kiaumamuueckue uzmenenus 6 cmoke p. Boaeu

MHoroJieTHHE KoJeOaHus peyHOTO CTOKa B Oac-
ceiine Boaru SBISIOTCS MpeaMeTOM MHOTOYMCIICH-
HEBIX MICCIICIOBAHMIA, PE3yJIbTaThl KOTOPBIX OTPaKeHbI
¥ B HACTOSIIIEM BBIITYCKE XXypHajia. AKTyaJlbHOI 3a-
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JTaveii IBJISIETCS aHAIM3 W IIPOTHO3 IIPOMCXOISIIETO B
MOCJaeAHNE EeCATWIETUSI B pe3yibTaTe KiIMMaThde-
CKUX M3MEHEHMI IepepacnpeneacHus cToka Boiaru
BHYTPM Tojia IIpYU COXpaHEHUM B 1IEJIOM XapaKTepa
€ro MHOTOJIETHUX KoJjiebaHuil (CTAallMOHApPHOCTH).
J1s1 BRISICHEHMSI XapaKTepa UI3MEHEHUI CTOKa CyIle-
CTBYIOIIWE PSAbl CPEIHMX MHOTOJIETHMX PacXomoB
OOKOBOTO IMPUTOKA K OCHOBHBIM THIpoy31amM Bok-
cko-KamMckoro kackana ObUIM pa3ie/IcHBl Ha ABe Ya-
CTH: ¢ Havasia HabmoneHuii B 1914 u oo 1969 r. BKimio-
YUTeJIbHO, a Takke ¢ 1970 T. mo HacTosIIee BpeMsl.
J1s1 Kaxkmoro Iepruoaa MeTOIOM KOMIIOHOBKH CE30-
HOB AHapestHoBa-JIndmmuiia OBLIO ITONYyYeHO pac-
YeTHOE BHYTPUTOJOBOE pacIipeAcieHUuEe CTOKa IS
IISITA Tpajalvii BOOHOCTU ToJa: 0CO00 MHOTOBOI-
HBbIi, MHOTOBOAHBIN, CpeaHEN BOTHOCTU, MaJIOBOI-
HBII, 0CO00 MaJIOBOIHBIIA.

INonydeHHBIE pe3yabTaThl BBISIBWJIM CYIIECTBEH-
Hble M3MEHEHUsI BHYTPUTOJOBOIO paclpeaeaeHus
CTOKa, 0COOEHHO B MaJIOBOIHEIE Tleproabl. Hanbo-
Jie€ 4YYBCTBUTEJIbHOW XapaKTEPUCTUKOMN OKazaJcs
CTOK 3UMHEU MeXeHU BO BCe ToJibl (MHOTOBOIHbBIEC U
MaJIOBOIHEIE ). CTOK ITOJIOBOIBSI B MAJIOBOTHBIC TOIBI
W3MEHWICSI HE CTOJIb CYIIIECTBEHHO, B OCHOBHOM B
npenenax 10—15%. J1j1ss MHOTOBOIHBIX JIET XapaKTep-
HO YMEHBIIIEHNE CTOKa B IIEpHMOI TIOJIOBOALS Ha
OOJIBIITMHCTBE BOMOXO3HCTBEHHBIX YIYACTKOB.

B 1ies10M, 110 pesysibTaTaM CTaTUCTUYECKUX pacye-
TOB, MOXHO CIIeJIaTh CJIEAYIOIIMIA BEIBO: B pe3y/IbTa-
Te KJIMMaTUYeCKMX U3MeHeHMil B OacceitHe Bosru
MPOM30IIUIO IepepacnpeesieHe CTOKa BHYTPU rojia,
BbIpaXkarollieecs] B YMEHbBIIIEHUU CTOKA MOJTOBOIHBIX
MEepPHOJOB, U B 3aMETHOM YBEJIMUYEHUU CTOKA Majio-
BOIHBIX TIEPUOJOB (JIETHE-OCEHHE!W U 3UMMHEI MexXe-
HU) BO BCEX 'pafallvsix BOTHOCTU. BBISIBJIEHHBIE OCO-
OEHHOCTU CKa3bIBAIOTCSI U Ha XapakKTepe peryjmpo-
BaHUS CTOKA: B MOCJIEIHUE NECATUIETUSI 3aMETHO
COKpaTujcsl 00beM MPEANoa0BOIHON CpabOTKU OC-
HOBHBIX perynsatopoB BKK, uro roBoput o Heo6xo-
IUMOCTU KOppeKTUpoBKMU IIpaBui ucrnonb3oBaHUs
BOIHBIX PECYPCOB BOJDKCKMX BOMOXpaHWIMIIL. JleTannb-
Hble COBPEMEHHbIE OLIEHKM KJIMMaTU4eCKU OOYCJIOB-
JICHHbIX W3MEHEHUIl TpUTOKA K BOMOXPaHWIUILAM
BKK npusenens! B (MHorosietHue ..., 2017), a Takke
obcyxnarTtcs B psne npyrux pabor (bonros u mp.,
2014, 2016).

Ilpobaema konebanuii yposns Kacnuiickoeo mops

T'mnpoornueckuii pexkxuM OOJIBIION YacTH BOOO-
TOKOB JeJbThl BoJIrn HaxoauTcst 1o BAMSIHAEM KO-
JiebaHuii ypoBHs Kacnuiickoro Mopsi, OCHOBHYIO
pojiib B GOPMUPOBAHUM KOTOPBIX UTPAIOT MPUTOK U
HWiclapeHue ¢ BOMHOU moBepXHocTU Mopst (Kpuikmii,
Menkens, 1964; Kpuukuii u ap., 1975). Ipu crauu-
OHapHOM B 1IE€JIOM XapaKTepe BPEMEHHOU U3MEHYU-
BOCTHU 3TUX MPOLIECCOB B THAPOJIOTUUECKOM peXrMe
Mops U p. Boiru Tem He MeHee MMeeTCsl HECKOJIbKO
ocobeHHoOcCTel. B TpraiiaTeie roabl IIpOIIIOTo CTOJIE-
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TSI BO BpeMEHHOM PSIAy TOIOBOrO CTOKa Boiru Bui-
JIeNISIeTCS TIEpPUOIl SKCTPEMAIBHOTO MaJIOBOMbSI, BEPO-
SITHOCTb KOTOPOro B MapKOBCKOM CTallMIOHAPHOM
NpuoIKeHNU olieHnBaeTcs Kak 1 pa3 B 900—1000 ser.
DTOT MaJIOBOAHBIN II€PUO HENMOCPEACTBEHHO CKa-
3bIBAaETCI Ha CBSI3aHHBIX CO CTOKOM Boiru kone6a-
HUAX ypoBHa Kacnuiickoro Mopst — oTMedaeTcs na-
JIIeHWE YPOBHS MOPSI B 3TOT XKe MIEPUO, BEPOSITHOCTh
koToporo, no oueHkaM B.E. IIpuBanbckoro (1985),
cocraBisier npuMepHo 1 pa3z B 2000 jet. IIpomon-
JKUBIIIEECs 3aTeM B TeUCHUE HECKOJBKUX IECATUIIC-
TUIA CHIDKEHHE YPOBHS MOPSI 3aKOHYMIIOCH B 1979 T.
1 CMEHUJIOCH PE3KMM ITOIhEMOM YPOBHS Ha 2.5 M 3a
nocieayomue 15 net. 3ToMy ke ToAy COOTBETCTBYET
M CMeHa Ha OOJIBIIIMHCTBE peK B 0acceitHe Boiru ma-
JIOBOJHOTO TIeproaa Ha MHOTOBOIHbIN, TTPOIOIKIB-
muiica mo koHoa 1990-x romos. Haumnag ¢ 1995 1.
YpPOBEHb MOPSI B OCHOBHOM IT1aiaeT, IpU4eM pasiny-
HBIMU TEMITAMU.

HonrocpouyHslii mporHo3 ypoBHs Kacnuiickoro
MOPSI MOKET OBITh ITOJIyYeH KaK pellieHe YPaBHECHUS
€ro BOIHOTO 6ajlaHca B BUAE IMHAMUKO-CTOXaCTUYC-
CKOM MOJENN, B OCHOBY KOTOPOil ITOJIOKEHBI CTOXa-
CTUYECKUE MOOCIN MHOTOJIETHE!T HN3MEHYHBOCTU
KOMITOHEHTOB ypaBHEHUSI BOOHOIO OajlaHca — MpU-
TOKa ¥ BUAMMOTO UCIIAapEHUSI C Y4ETOM aMOPTHU3aIlH -
OHHOIO MexaHu3Ma KoJjiebaHuii ypoBHs Mops (ITpu-
BaJbCcKuii, 1985).

Croxactuueckoe nuddepeHIInaIbHOe ypaBHEHNUE
BOJIHOTO OaJjlaHca pellaeTcs METOAOM MMMTAIMOH-
HOTO MOIeMpoBaHUs. TaKoM IMOIXOM ITO3BOJISIET pe-
IIUTh BEPOSITHOCTHYIO 3aJady 6e3 orpaHMYeHHi Ha
BUJI MAapTUHAJBHBIX pacripeneyeHnii, MophomMeTpu-
YeCKHMX 3aBUCHUMOCTEI W MIPOYMX HETMHEHBIX CBS-
3eit (PatkoBuy, Bbonros, 1994). IIpomoiKuTelIbHEIS
PSIIIBI ypOBHE# MOPSI TTOTy4aroTCsT ITyTeM MHOTOKpAT-
HOTO peIIeHHsT YpaBHEHUST BOTHOTO OayaHca Ha rof
BIIepen ¢ yueToM oTToKa B 3anuB Kapa-borasz-Toi.
BeposTHOCTHBIN TIporHo3 ypoBHS Kacmus MoxXHO
MPEICTaBUTh KaK B BHIIE TapaMEeTPOB YCIOBHOTO pac-
npenesieHns (YCIOBHBIE CpeHee, TUCTIEPCHUSI, AaCUM-
MeTpHsI M TIp.), TaK U B BUIe Habopa KBaHTWIICH
YCJIOBHBIX pacripenesieHuii BeposaTHocTU. [IporHos
YPOBHST MOPSI 3aBUCHUT OT HAYaJIBHBIX YCIIOBUH (YpO-
BeHb B TOAY BHIITyCKa ITPOTHO3a), HO C 3abJlaroBpe-
MEHHOCTBIO 10 40 JIeT MOXHO CKa3aTh, YTO HanuboJjee
He6IaronpUsITHBIN TIporHo3 (ypoBeHb 0.1% obGecne-
YEeHHOCTH) cocTaBisieT —25.8 M, a Haubosiee HU3KUIA
ypoBeHb (99% obecriedaeHHOCTH) cocTaBisieT —30.7 M.
IMonpoOHOE M3TOXEHNE COBPEMEHHOIO COCTOSTHUS
npo0eMbl MporHo3upoBaHus Kacnus, a Takke apy-
Tre TIOIXOMBI K aHAJIN3Y eTo KoJieOaHWit, MOXKHO Hali-
™ B (bosnroB u np., 20186; BomHsrii ..., 2016) u apy-
TUX U3TAHMSIX.

Ne 6 2023



866 BOJITOB, BEJIZIEB

Tudpaeauueckue ocobenHocmu
Bonaeo-Axmyb6unckoii notimot

bonbiioe KoimyecTBO MPUKIIAAHBIX THAPOJIOTMYE-
CKMX 3a1a4 TpeOyeT 3HaHUS TMAPABIMYSCKIX XapaKTe-
PUCTUK BOOOTOKOB. [MIpaBmmka CUCTEMbI BOIOTOKOB
Hwxneii Bonru cinoxHa u 3¢(GEKTUBHO UCCICAYSTCS
CpeAcTBaMM MaTeMaTH4YecKoro mMopeimpoBaHus. Pac-
YeT HEyCTAHOBUBIIIMXCS TEUYSHHUN B CJIOXHBIX PYCJIO-
BBIX CHCTeMaxX C IOMMOI B OOJIBIIMHCTBE CJIy4acB
MOXHO OCYIIECTBIISITb C IIOMOIIBIO OTHOMEPHBIX
TUIpaBIMIECKUX MOJIEJIC Ha OCHOBE CHUCTEMBI YpaB-
HeHuit CeH-BeHaHa, XOTsS U3BECTHHI U OoJiee Ipo-
CThbIC MOAXOABI, OCHOBAaHHBIE Ha KJIACCUYECKUX Me-
TOJaX IPOrHO3a TpaHC(OPMaIY NaBOIOYHBIX BOJIH.
Monenb ABMKEHUSI peYHOTO TTOTOKA Ha yJyacTKe 6ac-
ceiina Hmxnueit Bonru ot Bosnrorpanckoii I'9C mo
Kacnmiickoro mopst pa3paboTraHa Ha OCHOBE IIPO-
rpamMmHoro Tpoaykra “SOBEK” enbdhTcKoil ruj-
paBimyeckoit Jaboparopuu (OTyer ..., 2016).

CrpykTypa MOIenu IIPeacTaBiIsieT co0oii Imoce-
JIOBAaTEbHYIO COBOKYITHOCTb BCEX paCUETHBIX TOUEK
M y9aCTKOB pyceJl MO0 pyKaBaM M mpoTokam Boiru, ee
IenbThl, AXTyOBI 1 BoJro-AXTyOMHCKOI TTOMMBI OT
HIKHero Obega Boarorpaackoro BogoOXpaHMIWIIA
JI0 MOPCKOTIO Kpast AeabThl. JIyis1 yyera ImoiiMeHHOTO
pPEryJIrupOBaHUS B CTPYKTYpPE MOIEIN CO3IAETCS TO0-
MOJIHUTEJIbHAS CETh UMUTALIMOHHBIX KAHAJIOB U €M-
KOCTEl, KOTOpble KOMIIEHCUPYIOT BIMSIHHE BBIXOJA
PYCJIOBBIX ITOTOKOB HA IIOMMY M U3MEHEHIE BOTHOTO
OajlaHca Ha IPOMEXYTOUYHBIX CTBOpax. B cTpykTypy
MOZEJIN IJIsI PACYETOB BKIIIOUEHBI BCE OCHOBHBIC PY-
KaBa M IIPOTOKM JIeJIETHI 1 BOJITo-AXTyOMHCKOIM 11O -
MBI, IIIUPHUHA KOTOPBIX B ITEPUOJ MEXKEHU IPEBbIIIa-
jma 20—25 M. BxomHble TpaHUYHBIC Y3JIbI TUAPOAHA -
Mudeckoit monenu HiokuHeir Bonru paconoxXeHHl B
Huxnem 6bede Bonarorpanckoit I'DC, nuio3oBoM
KaHajJe W CTapoM pyciie peku AXTyObl. BeIxomHbIe
rpPaHUYHBIC Y3JIbl PACIIOJIOXEHBI B HU30BbSIX IEIbTHI
MpaKTUYEeCKU Ha B3Mopbe Kacrnmiickoro Mopsi.

C MOMOIIBIO OTTMCAHHOM BHIIIE TUAPOINHAMUYEC-
CKOIl MOIENIN WCCIIENOBAINCh THUAPABINYECKUE pe-
>KMMBI peK U BOIOTOKOB BoJyiro-AXTyOMHCKOI MOMi-
MBI, PeXIMBbI pA0OTHI aCTPaXaHCKOTO BOIOICIUTES,
OLIEHMBAJINCh TOCJICACTBUS PEryJIMpOBaHUS CTOKA
i cuctembl 3IIM. Mogens Iokasajia XOpPOLIYIO
MIPUMEHMMOCTb Ha pa3IMYHBIX MaclITabax BOCIIPO-
n3BeacHUS (OT OTIEIbHBIX 03€p M €pUKOB, OO BCEM
cucteMbl Humxneit Boarm B uienom). JlanbHeliniee
pa3BUTHE MOJEIU CBSI3aHO C OpraHM3alueii ceTu
CIIeIMAJIbHBIX MOHUTOPUHIOBBIX HAOIIONEHUIA, T103-
BOJISTIONIEH OTCJIeXKMBATh IIPOUCXOISIIUE WU3MEHEe-
HUSI BOOOTOKOB 1 OCYIIECTB/ISATh KAJIMOPOBKY I1apa-
METPOB.

Bodoxossaiicmeennvie npobaemut HuxcHell Boaeu

CoBpeMeHHBIN TUAPOJIOTHIeCKiT pexkuM Huk-
Heit Bonru ompenensieTcsl yCIOBUSIMU peryaInpoBa-
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HUS cTOKa Ha BceM Boikcko-KamMmckuMm Kackane, HO
pOJIb OCHOBHOTIO peryasitopa B cucteMe urpaet Kyii-
OBIIIeBCKOE BomoxpaHwiuile. OCHOBHBIE M3MEHE-
HUS, TIPOU3OLIEAIINE B peXXuMe cToka Bonru B pe-
synabpTaTe padoTel BKK, a yacTuyHO BcliencTBUe U3-
MCHEHMSI KIUMATUYECKUX YCIOBUIA, CBOISITCSI K
caenyoiemy (OTyer ..., 2016):

— BO3HUKHOBEHHE HE XapaKTepHBIX IJIs ecTe-
CTBEHHOIO peXHMa MEepUOAOB KOJeOaHUsI CTOKa U
YPOBHEi1 BOJIBI — CYTOYHBIX U HEJIEJIbHBIX;

— 3HaAYMTEIbHOE COKpallleHHe 00beMa CTOKa Be-
CEHHETO TTOJIOBOAbS U YBEJIUYEHUE BOTHOCTU MEXe-
HU, 0OCOOEHHO 3UMHEIA;

— COKpallleHUE TTPOAOJIKUTETBHOCTH MOJIOBOIUIMA
1 cokpallleHre (asbl MogbeMa MOJIOBOAbSI B CHUILY
0COOEHHOCTEN MPUHATHIX METOIOB PETYINPOBAHMS
CTOKa;

— MU3BMCEHCHHEC TEMIICPATYpPHOTIO pEXHnMa M, KakK
CJICOCTBUEC, HAPYIICHUE JIEAOBOIO pEeXXMMa,

— W3MEHEHHUE TUIPOJIOTO-MOPGOJIOTUIECKOTO
peXrMa BOIOTOKOB.

Dkonorndecku 3¢(h¢peKTUBHOE UCIOJIb30BaHUE CTO-
Ka B 0acceitHe Hiknell Bonru 3axkimodaercst B BeCeH-
HEM 3aTOIUIEHUY MOMM B ONTUMAaIbHbIE CPOKU, HEOO-
XOOVIMOM IUII OOBOOHEHUS CeJIbCKOXO3SIIICTBEHHBIX
MJIOLIAAE M HAMNOJHEHUS WJIIbMEHEl, B moaaepxka-
HUY CTaOMJILHBIX YPOBHEM BOJBI B IEpUO HepecTa 1
JIJIST BOBMOXHOCTH CXOIa MOJIOAU PHIOEI B OCHOBHBIE
pyclia ¢ X MHOTOYMCJIICHHBIMH MTPOTOKAMM, a TaKXKe
IS 00ecIleueHUsT CYOOXOACTBa, BOJOCHAOXCHUS U
¢GYHKIIMOHMPOBaHUS BOog03abopoB. PaccMoTpum na-
Jlee OCHOBHBIE TIpOOJEeMBbI, BO3HHMKAIOIINE TP
yIIpaBJICHUY BOTHLIMU PECYPCAMMU.

IIpobaemol peeyauposanus ypoeus 800bL
Ha Boaeo-Axmybunckoii notime u deavme Boaeu

Ecnu nmo 3aperynupoBaHust Bonru moiiMeHHBbIE
3eMJIM 3aTalUTMBAJINCh TOYTH €XKETOIHO, TO B IIO-
clIemHE NecATWICTHs JyacToTa 3aToruieHust BAIT co-
KpaTWjach B CpeIHEM B JIBa pa3a, a HEOOXOIUMEIS
IUIST pIOHOTO M CEJILCKOTO XO3SIACTBA IPOIOJIKMI-
TETbHOCTDb 1 IIyOMHA 3aTOIUICHUSI 00eCIIeYNBAIOTCS
TOMbKO B 35% neT. OcoGeHHO HeGIaronpusTHBIE
YCJIOBUSI IUISI €CTECTBEHHOI'O BOCIIPOM3BOACTBA OMO-
PECYPCOB CKJIAILIBAIOTCS B MAJIOBOTHEBIC TOOBI, KOTIA
00BEMBI PHIOOX03STHICTBEHHBIX ITOIYCKOB PE3KO CHU-
Xkarorcs. HazHaueHue rpacduka BeCeHHUX ITOITYCKOB
B HIDKHEM TeueHUM Bonru saBisieTcsT CiaoXKHEUIIein
BOOOXO3SMCTBEHHOI 3amadeii, 3aBUCSIIECIA OT OCO-
OEeHHOCTE pa3BUTUSI ITI0JIOBOIbs B OacceitHax Boiuru
n Kamsbl, 0011Ieli BOJOXO3S1ICTBEHHOI O0OCTaHOBKM,
TeMIlepaTyphbl BOABI U BO3AyXa, Xoaa HepecTa phiO B
HU30BbsIX BoJirn, 3asiBOK Ha BOIY CEJILCKOTO XO3sii-
ctBa u apyrux otrpacieii (bemnapyk, MoToBuUOB,
2017). Tem He MeHee BO MHOTHE TOIbl UICKYCCTBEH-
HEIE TIOITYCKM II0 CpOKaM 1 TeMIIaM MX HapacTaHUs 1
nageHusl, MPOOOLKUTEIBbHOCTA TTMKOB M BEJIMYMHE
Ne 6
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pacxolIoB BOIBI HE 00eCTIeUMBaIOT TPEOOBAHUI PHIO-
HOTI'O XO3sI1CTBAa.

B npaktuke ynpasinenuss BKK mpenycmarpusa-
Jlach OpraHuU3alys LEJIEeBBIX BECEHHUX IIOIIYCKOB B
HIKHUW 0bed Boirorpamckoro rmapoysia ¢ y9eToM
pabdoTel HM:XXKHEBOJKCKOTO BOIOIECIUTEIISI, KOTOPHIM
ObUI CIAaH B OKCITIyaTauuio B 1976 r. HazHaueHue Bono-
JIeJIUTE]Is — CO3IaHue B BepIIrHe OeiabThl Boiru Bpe-
MEHHOTO TIOAIIOpa ¢ TeM, YTOObI IPY BECEHHUX MaBO/I-
KOBBIX pacxonax oT 12 10 25 TeIc. M>/c 06eceyunTs Mo-
nady Bonbl B p. Bysan pacxomom 8—9 ThIc. M3/C mng
OINTUMAJIBHOTO 3aTOIUICHUST PhIOHBIX HEPECTUJIMILL BO-
crouHoit nenbThl (OTuer ..., 2016). B 1981 r. 6buIn
YTBEPKIECHBI IPaBUjia 3KCIUIyaTalluy BOOOASIUTEIIS,
OIHAKO OH HU pa3y He paboTajl B IIPOEKTHOM pPEXU-
Me. B coBpeMeHHBIX YCIIOBUSIX BONOAECIUTEND IIPaK-
TUYECKHM HE HCHOJb3YETCsl, MMOCKOJbKY M3MEHEHUE
peXyrmMa 3aTOIUICHUSI BOCTOYHOI 4acTUu JEIbThl MO-
KET HAHECTU YIIepO CEeIbCKOMY XO3SMCTBY 3aIllaTHOMN
qyacti AeabTHl 1 3[1U. TTo MHEHIIO MXTHOIOTOB, IPU
MMPOEKTUPOBAHUU U CTPOUTEIBCTBE BOMOICIUTEIIS
HEJOCTAaTOYHO OBLIM YYT€HBI BCE OCOOCHHOCTHU CY-
IIECTBOBAHMS M BOCIIPOM3BOACTBA HamboJiee IIeH-
HBIX 0CceTPOBBIX pbiO Bosro-Kacmnuiickoro 6acceitHa.

JIJ1s1 cenbCKOro XO3sIMCTBa U BJIaro3apsiikKy Ioi-
MBI B COBPEMEHHBIX YCIIOBUSIX MNPEANOYTUTEIIHbHBIM
SIBJISIETCSI KOMITAaKTHBIII OCTPOIIMKOBHIN rumporpad
pacxonoB Boabl Yyepe3 Boarorpaackuit ruapoysen, a
JUISI PBIOHOTO XO3sicTBa, HA0OOPOT, HEOOXOAUMO
obOecrneuyeHre IUIABHOTO IIOObeMa YPOBHEH BOIBI C
CepeIMHBI allpeJis 10 KOHIIA Masi — HavaJjla UIoHs, 3a-
TeM IJIaBHOIO CIIajia U CTOSIHMS BOALI Ha MOJISIX HE
MmeHee 45—50 cyT. HecMoTpst Ha TO, 9YTO B TIEpUOJ, TT0-
ITyCKOB 00€CIeUYnBAaIOTCSI YPOBHU, HEOOXOIMMBIE IJIsT
3aTOIUICHUSI HEPECTWIUIL, IIATCIBHOCTh CTOSIHUS
9TUX MaKCHUMAJIbHBIX YPOBHEM 3HAYUTEIHBHO MEHB-
11I€, YeM B €CTECTBEHHBIX YCJIIOBUSIX, Y COCTaBJIsSIET HE
6oiiee 4—8 mgHeii. [t ppIOHOTO XO3SIiiCTBa OITHUMA-
JieH 00beM BECEHHETO Tolycka 10 120 km? B cpenHue
1o BooHOCTH 1 10 90 km? B MastoBonHble ronsl (Kary-
HUH, 2014; Otuer ..., 2016). O4eBUAHO, YTO PETYIH-
poBaHME CTOKa Mo rpaduKy, OJIarONMpUITHOMY st
€CTeCTBEHHOI0 BOCIIPOM3BOJCTBA OMOPECYPCOB,
MIPUBEACT K YMEHBIICHUIO 00beMa aKKyMYIUPYEeMO-
ro B BOOOXPaHWINIIAX BECEHHETO CTOKA, KOTOPBIA
MIpeaHa3HayeH JJisk o0ecriedyeHUsI TPaHCITOPTHBIX IO~
ITyCKOB JIETOM 1 Ha BBIPAOOTKY 3JICKTPOIHEPIUU 31~
MOIi, M, COOTBETCTBEHHO, K CHIDKCHHUIO CTEIIEHM ra-
PaHTUM COOTBETCTBYIOILIMX OTAAY.

Hns obecnieueHust ooBonHeHuss BAII, kak otMe-
YaJjioCh BBIIIE, MOCTpoeH Boiro-AXTyOWMHCKUIA Ka-
Has1. OH JOBKeH OBIT 00eCTICUNTD P. AXTYOY BOJDKCKOM
BOJIOi B KOJIMYECTBE, HEOOXOOMOM IS ITIOAACPKAHMS
CYIIECTBYIOIINX 1 IIEPCIEKTUBHBIX CHCTEM BOJIOCHA0-
XKEHUSI W OpOIIeHMs, BKIIOYasl pa3Hble BapUaHTBI
yCTpOICTBa JMMaHHOIO opolleHus. B HacTtosiee
BpeMs MpU NoNycKe B HxkHUI 66ed IDC 4000 m3/c
pacxon AXTyObI B ycThe cocTaBisgeT meHee 50 M3/c, a
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TOM 87

IIpX1 MEeHbIIIe BogHOCTH Bosru pacxon Boabl B AXTY-
0e MOXeT IaaaTh 1o Hyas1. B HukHeMm Obede Bosro-
rpaJiCKOro TUIpoy3jia CyIIeCTBYeT IIpobjieMa pa3Mbl-
Ba OCHOBHOTO pycJjia p. Bonru, B pe3yibrare KOTOpo-
o MPOU3OIIIO MTOHMXKEHME (IT0CAaIKa) YPOBHS BOIBI
1o 1.5 M, a nedopmanusa Bojro-AXTyOMHCKOIo KaHa-
JIa, B TOM YHCJIe B pe3yJIbTaTe cCaMoOpa3MbIBa, IIpUBeJIa
K U3MEHEHUIO TUAPABINYECKOIO pexXruMa BogoooMe-
Ha mexnay Bosroit u Axty60it. [yis mocTyrnieHus 10-
CTAaTOYHBIX 0OBEMOB BOIBI B p. AXTYyOy B COBpEMEH-
HBIX YCJIOBUSIX TPEOYIOTCS COPOCHBIE pacXOIbl BOIbI
28000—29000 M3/c, 4TO BO3MOXHO JaJIE€KO HE KaX-
JIBII TOI U TOJIbKO B MEPUO MoJ0oBoabsl. CoBpeMeH-
HBIE MCCJIENOBAaHUS IIOKA3bIBAIOT, UTO 3Ta CUTYyallUs
HE cTadbMIM3npyeTcs.

Bodoxossaiicmeennvie npobaemot 3ITH

HaubGonee cnoxHass BomHas MmpoOjieMa CIOXU-
Juchk B cucteMe 3I1U. Cucrema wibMeHell MPUMBbI-
KaeT ¢ 3amana K gensre Bonru. Mx obimasa miomanb
0Ko0J10 892 ThIC. Ta, B TOM 4HcCJie B ACTpaxaHCKOI 00-
Jactu — 550 ThIc. ra, B Pecniyonuke KanMmbikus —
342 teIc. Ta. TeppuTopus TIpenacTaBiseT codoit paB-
HUHY, peibed KOTOPOIl XapaKTepu3yeTcs HaTuduueM
cBOe0Opa3HbIX (hopM — OyrpoB bapa ¢ MexXOyTpOBbI-
MU TIOHMKEHMSIMM, 3aHUMaeMbIMU WIbMeHsIMU. o
3aperyJiMpoBaHMs CTOKa Boyirn uabMeH UMeNn XO-
POIIIYIO TUAPABINUYECKYIO CBSI3b C 3allafHBIMU pyKa-
Bamu neibThl. Boma n3 Bojru Bo BpeMs1 moaoBoauii
MpOHMKAaJa B 3allaHOM HampasjeHur Ha 50—70 km.
Ha cniage moioBoibst HampaBieHUe TeYEeHS B CUCTe-
Me WJIbMEHEN M3MEeHsIJIOCh, M Boaa BO3Bpalllajach B
Boary. B meinoMm B cucteme o3ep IOAACpKUABAJICS
YKJIOH BOJHOM TTOBEPXHOCTU B HaMpaBJIEHUHU C CeBe-
pa Ha Ior, B pe3yJIbTaTe 4ero HaOIi0mancs IIPOMBIB-
HOI peXXUM U TTOLIePXKMBAIOCh 0JI1arorojydne 3Ko-
CHUCTEMBI.

IMpouzonreniivie M3MEHEHUsI YCIOBUIA OOBOIHE-
Hug 311U cBgI3aHO B OCHOBHOM C MOCJEICTBUSIMU
peryaupoBaHus cToka Bojru, Kotropoe mpuBEO K
Cpe3Ke MUKOB MOJOBOINI U YMEHBIIEHUIO UX IJIU-
TEJILHOCTU U, COOTBETCTBEHHO, K PE3KOMY Ipeodpa-
30BaHMIO TUAPOJIOTUYECKOIO pexkruMa miibMeHeil. Ha
TUAPOJIOTUYECKUI pPEXUM WIbMEHEeil OKa3bIBaeT
BIMSIHUE TaKXKe KOMIUIEKC MEJIMOPATUBHBIX MEPO-
MIPUSATUH IO PETYJIMPOBAHUIO OOBOIHEHUS TEPPUTO-
pUU: MOCTpoOiika Jam0, MepeMblueK, HachIeil, J10-
pOT, TIepeTOPaKMBAIOIINX BOJIOTOKM; IIPOKIAIKA NC-
KYCCTBCHHBIX BOIHBIX TPAaKTOB C HpI/IHy,ZlI/ITeﬂbHOﬁ
rnomadeil Boabl B WIBMEHU; IIUPOKOE MTPUMEHEHUE
OpOIlIeHU 1 OCYLlIEHNE KPYNHBIX UJIbMEHEI.

MN3meHeHne BOOHO-COJIEBOTO pexXrMa MIbMeHei
BelIET K M3MEHEHUIO BUIOBOIO COCTaBa PacTUTEIb-
HOCTHU. B pesysnprare ruiomans WJIbMEHENR COKpalla-
eTcs, a Ha MecTaxX OBIBIINX MJIbMEHEIl 00pa30BBIBa-
IOTCSI COJIOHYAKM, MCYe3aeT pacTUTEJILHOCTh U KU-
BOTHBIII MUP, U3MEHSIETCSI MUKPOKJIUMAT U peibed
MeCcTHOCTHU. Bornmpoc coxpaHeHMsI MJIbMEHHOTO JIAaH I -
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madTa pemagcsa IIyTeM CO3JaHMs CeTeil Trocymap-
CTBEHHBIX OPOCUTEIBHBIX CUCTEM, KOTOPhIE I10 eCTe-
CTBEHHBIM U MCKYCCTBEHHBIM KaHajlaM ITOJaloT
BOJIKCKYIO BOAY HE TOJIBKO B MJIBMEHHM, HO M HA OPO-
LLIEHNE CEIbCKOXO3SMCTBEHHBIX YTOOUIA, a TAaKXKEe Ha
OOBOOHEHHE U BOJOCHAOXKEHME MHOTIOYMCICHHBIX
HaceJeHHBIX ITYHKTOB, PaCIIOJIOXKEHHBIX HA TEPPUTO-
pusix Hapumanosckoro, MkpssHuHckoro n JImmaH-
CKOTO pailoHOB AcTpaxaHCKoii o6iactu. OcHOBHAs
nmpo0jieMa COCTOMT B TOM, 4TO (DMHAHCHPOBAHNE
yIIpaBJIE€HUI OPOCUTEIBbHBIX CUCTEM HEIOCTATOYHOE,
TUIPOTEXHUYECKUE COOPYKEHUSI HAXOOSITCS B U3HO-
IIIEHHOM COCTOSIHMM, BOIOIIOMAIOIINE KaHaJbl U
MIPOTOKY 3aUIUBAIOTCS, YTO B 11€JIOM HETaTUBHO CKa-
3BIBAETCS Ha 9KOJIOTMYEeCKOil oocTaHOBKe. B mmocien-
ane necatrineTs 3[1M oOBoITHSIIOTCS TOTBKO B MHO-
TOBOJIHBIE TOJIbI U U1 B TIpeAesiax y3Koii mpudaxre-
MUPCKOM ITOJIOCHL.

CymiecTByeT psil NPEIIOXKEHUI MO YIyJYIIeHUIO
BOIOXO3SIIICTBEHHOI1 00cTaHOBKHU B paitore 3I1M. B
MPOEKTHEHIX pa3padoTKax, BEIMOJHEHHBIX JICHTUIIpo-
BOIXO30M, PEKOMEHIYETCSI BBIIIOJIHUTH PaOOTHI IO
MEJINOPAaTUBHOMY U CEJIbCKOXO3SIMCTBEHHOMY O0Y-
CTPOMCTBY MPpUOAXTEMUPCKOM MOJIOCHI IMUPUHON 5—
15 XM 1 10TO-BOCTOUYHOIT YaCTU TEPPUTOPUU B palioHE
paiitieHTpa JInMaH ¢ 1eJIbl0 MHTeHCU(PUKALIUHN CEJIb-
XO3IMPOM3BOJACTBA (B OCHOBHOM 0OaxdeBEIE) B ITOM
orpannuyeHHoi 3oHe. KacmHMPX pekomeHayeT Bce-
JIeHre OeJIoro amypa B OpOCHUTEILHO-00BOIHUTEIb-
Hble TpakThl Ha 311 ¢ 11enbio 6MoJI0oTNYeCcKOit MeJn -
opauuu. ['omoBoit MpUPOCT amypa B 3TUX YCIIOBUSIX
MMO3BOJISIET NOOBIBATh B KaHanax 480 T peiObl. OmHAKO
Ouooruyeckasi MeJaropanus BOJONOAAIONINX TPaK-
TOB, KOHEYHO, HE MOXKET SIBJISITBCSI PEIISHUEM BCEX
mpoOoJeM.

B nacrosmiee Bpemst 311U skcmmyaTupyroTcst mo
5KCTEHCUBHOMY TUILY C TTOJHBIM IMPEHEOPEKEHUEM K
TpeOOBaHNIO 9KOHOMUM BOAHBIX pecypcoB. [Toyoxe-
HY€ B 3TOM PETMOHE MOXET OBITh YJIYYIIIEHO TOJbKO
MyTEM paduMKaJIbHBIX MPEOoOpa30BaHUN METOIOB M
dopM xo3sgiicTBoBaHUS. [lepcrieKTUBHBIM MTPEACTaB-
JIsieTcsl PhIOOXO3SIMCTBEHHbBII BapUaHT UCIOJIb30Ba-
Hus 311U B To#f MXx yacTu, KoTopast HauboJjee Mpu-
ToJIHA JJIs1 3TOTO T10 PsSiAy MOP(MOMETPUUIECKUX, THUJI-
pOTeoJIOTUYECKUX U IPYTUX MoKa3aTeseil.

IIpobremot 3aunenus poiOOX0OHbIX KAHAN08

B ycnoBusx Huskoro ctostHust ypoBHs Kacnmii-
CKOTO MOpsi, HaUMHasA ¢ KoHua 1950-x romosB mpo-
LIJIOTO BeKa, OTMeJasl 30Ha yCTheBOro B3AMOpPbsl Boii-
M Hadajla UHTEHCUBHO 3apacTaTh, YTO CTajlO Ipe-
IISITCTBUEM JIJISI TIPOXOXKIECHUST Ha HEPECT U 0OpaTHO
OCETPOBBIX pbIO. [TpUUYMHOI TTOCTYKMJT HU3KUM YPO-
BEHb MOPSI U, KaK CJIeICTBUE, MaJible NIyOUHBI U pac-
IpecHeHHasl BoAa B MEJIKOBOIHOM 30He. J1JIs yiy4iiie-
HUsI YCIOBUIA HepecTa 1 Haryjia MOJIOAU B OTMEJION 30-
He B 1960-x romax OBUIM IIOCTPOEHBI OCHOBHEIE
PBIOOXOTHBIC KaHAJIBI OOIIEH ITPOTSKEHHOCTHIO OKO-
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710 900 kM. B HacrosIiee BpeMs: B OTMEI0M 30HE Cy-
IIECTBYET 2 CYJIOXOOHBIX KaHajaa, 8 MarucTpajbHBIX
KaHAaJIOB-PHIOOXOH0B U 16 BCcioMoOrareabHBIX KaHa-
JIOB-pBIOOXOI0OB, HE MMEIOIINX BBhIXOAA Ha IIPUIITY-
60e B3mopbe (Otuer ..., 2016). KaHaibl JOMOTHSAINCH
IIPOKOCAMHU, KOTOPHIC IIPEICTABISIOT COO0I pacuu-
IIEHHBIE OT BBICIIEH BOMHOMN PACTUTEIbHOCTHU IT0JIO-
chl 1puHoi 10—60 M BIOJIB U ITOIEPEK OTMEJION 30-
HEL.

TpaccupoBKa HEKOTOPBIX KAHAJIOB BBITIOJHSIIACH
0e3 ydyeTa mpeoOdsaaonX HalpaBIeHU CTPYMHBIX
CTOKOBBIX TEUEHUI, YTO IBUJIOCH OAHOI U3 TIPUYUH
WX MHTeHCUBHOrO 3amjeHusi. CaMo CTPOUTEILCTBO
KaHaJIOB TaKXKe CIIOCOOCTBOBAJIO 3apacTaHUIO OTMe-
JIOM 30HBI, TaK KaK OTBaJIbl TPYHTa HAa OpOBKAaX KaHa-
JIOB CIIYKWJIA odaraMU pacIpOCTpaHEHUS! BBHICIICHA
BonHoit pactuteabHocTy (bonros u ap., 2007).

HOITOJIHUTEJIbHOE OBBOJHEHHWE
BOJITO-AXTYBMHCKOMU TTOUMbI
N3 BOJITOT'PAACKOTI'O BOOIOXPAHUINIIA

CymiecTByrolee HeOJIaronojiydyHoe COCTOSTHUE
Bonro-AxTyomnHCKOI TOMMBI CBSI3aHO C HEIOCTAaTOU-
HOM BOTHOCTBIO P. AXTYObI, CJIOKUBIIIEICS B PE3yiIb-
TaTe cTpouTesibcTBa Bosrorpanckoro rumpoysna. B
BepXxHell yacTu oMbl ypOBEHb BOJBI AXTYObI pac-
IOJIOKEH BBIIIE CPEAHEr0 YPOBHS Boabl Bonru, mo-
9TOMY BEPXHSISI 4acTh BoJTro-AXTyOMHCKON ITOMMBI
3aMoJIHSICTCSI BO BpeMsI TOJIOBOIbSI BOIOI, B IEPBYIO
ouepenb, u3 AXTyobl. HeoO6xX0muMo yBeIMINUThb KO-
YeCTBO ITOCTynaloleil B AXTyOy BoObI KaK B ITOJIOBO-
Ib€, TaK 1 B MEXKEHb U O6CCHC‘{I/ITb nmogady BOObI 13
AXTYyOBI B OCHOBHBIE BOIHBIE OOBEKTHI BEpXHEN Ya-
CTH MOWMBI.

VBenuueHre BOOHOCTU AXTYObl BO3MOXHO ITyTEM
HamnpapJIEHUS B €€ UCTOK BOABI HEMOCPEICTBEHHO U3
Bonarorpanckoro BogoxpaHnuauina uin u3 Boaru Hu-
Xe TMApoys3Jia C IOMOIIbI0 HACOCHBIX YCTaHOBOK.
Oo6Bomnenne BAII mpemnaraeTcs OCyIIECTBISATH B
nBa aTara. IlepBblii 3Tall — CaMOTEYHOE MOCTYILIe-
Hue Boabl U3 Bojru B AXTyOy B MOJIOBOJBE HA MOAb-
eMe U IM1IKe cOpocHOro ruaporpada 3a cueT IpeBbI-
LIIEHUST YPOBHEl Boabl B Bojire mo cyiiecTByoniemMy
Boisiro-AxtyonHckomMy KaHainy. Pacxonpl B BEpxoBbe
AXTYOBI B 5TOT nepuos gocturaior 1500—2500 m3/c.
Btopoit 3Tan HaYMHAeTCsI MOCJIe CHUKEHUsI cOpoc-
HOTO pacxoma BoIbl B HMXKHeM Obede Bomkckoit
I'SC mo 10—12 ThICc. M3/c, KOrma MpeKpamaeTcs mo-
CTyIUIEHUEe BOIbl 13 Bonru B AXTyOy M BKJTIOYaeTCs
cucTeMa BOIOIIONAYMd B MCTOK AXTYOBI HEIOCPEI-
CTBEHHO M3 BOIOXPAaHWJINILA B TEUYCHUE JIETHEN Me-
KEHHU C pacxoaaMu, 00ecIieuBaIOIIMMU TToAaepKa -
HUE 3KOJOTMYECKM TPeOyeMOro BOTHOTO pEXMMa B
BOIOHBIX 00BbeKTax Ha Tepputopuit BAII.

IMpuHUMTIMATBbHAsI cXeMa JONOJHUTEIbHOI BOAO-
mogayv B CUCTEMY BOOHBIX O0OBEKTOB Boaro-Axry-
OMHCKOM ITOMMBEI TIpeacTaBlieHa Ha puc. 1.
Ne 6
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Puc. 1. [IpuHuunuanbHasi cxeMa IOMOJHUTEIbHOI BOIONOAAYU B CUCTEMY BOIHBIX OOBEKTOB BOIro-AXTYOMHCKOI TTOMMBI
(CUHME CTpeJIKM — HalpapjIeHre ITOTOKa B ITepUOJI BECEHHETO MOJI0BO/IbsI, KpaCHbIE CTPEIKU — HaIpaBJIeHUE TTO1au BOIbI B

[EePHO]I JIETHEH MEXKEHHM 3a CYET MEXAHUUECKOI TTOJAYM).
Hcemounuk: (Otuer ..., 2016).

ITpu o6BonHEHUU B AXTYyO€ YCTAaHOBUTCSI YPOBEHbD
BOZHI BbIIIE, 4yeM B Boire, u Boga oOpaTHBEIM TOKOM
OymeT moctynaTth u3 AxTyosl B Bonry uepe3 Bomro-
AxtyouHckuii kKaHai (cM. puc. 1). ITorpedyeTcst BbI-
IOJTHUTH MEPOIIPUSITHS, TIPEISITCTBYIOLINE IIEPETOKY
BoIbl M3 AxTyObl B Bonry. Takmm MeporpusiTueMm
MOXKET CIIY>KUTb PETyJIUpYIollIee COOpYKeHUe, TIpe-
cTaBJIsIoIee COO0M HU3KYIO MEPEIMBHYIO TUIOTHHY,
YaCTUYHO CYXKAIOIIYIO XBOE CEeYeHUE NUCTOKA AXTY-
ObI Ha yyacTKe npucoeauHeHus K Bore.

B 3aBucMMOCTH OT TOgaBa€MOT0 00beMa BOIbI Oy -
JIeT TOCTUTAThCS Pa3INYHbINA peXM 0OBOIHEHMS Ha
pa3IUYHBIX ITO TUIOIAAM y4acTKaX MoMMBbI. JIJ1s1 mpo-
mycka Bombl u3 Bojrorpamckoro BomoxpaHWINIIA
B AXTyOy TUIAaHMPYETCS BOIOIIPOITYCKHOE COOpYXKe-
HMeE, KOTOpOE pacIiojiaraeTcsl Ha JIeBoM Oepery BoJio-
XpaHWJINIIA 32 IpeaeaaMU COOPYKEHUIT HalIOPHOTO
dpoHTa THApOy3na. I[IpeanycMOTpeHO YCTPOMCTBO

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA  tom 87

TUIPOICKTPOCTAHIIMM Ha TpaKTe BOMOMNOJAYU U3
BOJOXpaHWIMILA B MCTOK AXTYObI, UTO ITO3BOJIUT
KOMITEHCHPOBATh 3HEPTO3aTpaThl IpH paboTe HaMe-
YyaeMBbIX HACOCHBIX CTAaHILIUI B HIXKHEM Obede, moaa-
IOLIUX BOAY 13 AXTYOBI B BODHBIC OOBEKThI ITOAMBI.

IIpoextupyemas I'DC mo3BoauUT BeIpabaThIBaTh B
rox opueHTUpoBouHO 130 MitH KBT/4 a1mekTposHep-
rum, u3 Kotopbix 30 MyH KBT/4 OyneT nzpacxomoBa-
HO Ha pabOTy HACOCHBIX CTAHLIMIi IEPBOTO MOAbEMA.
PexomenmyeTcst BapuMaHT C OOBEMOM BOIOIIOIAYM
100 M3/c, obecnieunBarOILMii HEOOXOAUMOE OOBOIHE-
HIE BOTOTOKOB 1 BOIOEMOB BepxHel yacTu Bomiro-
AXTYOMHCKOI1 TTIOHiMBI, KOTOpPbIIf 0OOCHOBAH pacye-
TaMM TUAPOAUHAMUYECKON MOOEIU 3aTOIUICHUS
Bonro-AxTyOMHCKOIT TOMNMEL.

Perynupyroniee coopyxkeHue B Boaro-AxryouH-
CKOM KaHaJie (COBpEeMEHHOM MCTOKe AXTyObI) obec-
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revyrMBaeT He3aBUCUMBII OT ypoBHs Boibl B Bouire
TUAPABJIMYECKUIA PEXXUM B AXTyO€ PU HU3KUX YPOB-
HsIX Boabl B BoJire u mpezacrasisieT co00il HU3KOHA-
MOPHYIO TIEPEMBHYIO TUIOTUHY, CYXalOIIyl0 XXUBOE
ceyeHue pyciaa AXTyObl B COYSTaHUU C OOBOIHBIM Ka-
HaJIOM ISl YAYYIIEHUST YCJIOBUM MaJlOMEPHOTO Cyl0-
xonctBa. [loTrvHa 1 06BOIHOI KaHaJl pacrnojiaratoTcst
B CTBOPE OCTPOBA, JIEJISIIETO PYC/IO Ha JIBE MPOTOKMU.

B ocHoBHYI0 cxemy BomoIiomgayud, KpoMe ITOABO-
ISIIEro KaHajla, CHCTeMbl BOOOBOHOB, IIII03a U
I'DC, Bxoagat ronoBHbie HacocHbIe cTaHUU (THC),
MoAalIre BOAY HEIIOCPEACTBEHHO U3 AXTYOHI B CH-
CTEMY €pUKOB M 03ep ceBepHOI yacTu Boaro-Axry-
OMHCKOI MoiiMBl. PacrosioxeHne rojloBHbBIX HacoC-
HBIX CTAaHIIMI U BOOHBIE 00BEKTHI (BOIOTOKH U BOJO-
eMBbl) Boaro-AxXTyOMHCKON MOMMBI OIpPEHesIeTCs
ITOJIOXKEHUEM OCHOBHBIX TPaKTOB BOJONOJAYM Ha
nomnMe.

Heob6xonmMo oTMETUTB, 9YTO B HACTOSIIIEe BpeMs
CUJIaMM MMPOEKTHBIX OpraHU3alvii pazpadaThiBaeTCs
MPOEKT 0OBOIHEHUSI AXTYObI B APYroif KOMITOHOBKE,
peaycMaTpUBaIOIIeil CO3MaHNue PEeTYIUPYIOIINX CO-
Opy:XeHUll B caMoii AXTy0e M CYILIECTBEHHO OOJIb-
i 06beM Bomo3abopa u3 Bonrorpaackoro Bogo-
XpaHWJINIIA TIPEUMYIIECTBEHHO Ha HYXIbI OpOIIIe-
HUS B PETUOHE.

CTPATET'MM YIIPABJIEHWA BOAHBIMHA
PECYPCAMMU BOJIKCKOI'O BACCEMHA

OIVH U3 OCHOBHBIX METONOB YIYUYIISHUS 9KOJIO-
ruyeckoro cocrossHus Huxkueit Bonru — 310 nsme-
Henue mipaBui ynpasiaenuss BKK mig moctmkenns
0oJiee BBICOKOM CTEIIEHU rapaHTUM XapaKTESPUCTUK
CTOKa, ONpPEAeIsIONINX eCTECTBEHHbIE YCIIOBUS BOC-
IMPOU3BOICTBA OMOPECYPCOB.

st hopMUpoOBaHUSI MOMYCKOB B CUCTEME THIPO-
y310B BKK B omeparuBHOM pexume pazpaboTraHa
MaTeMaThyecKasi MOJeJib, aJITOPUTM W BBIYMCIIU-
tesnbHas TexHojorus (BT) dpyHKumoHrupoBaHus BO-
JNOXpaHWJIUIL, peaau3ylollias ONTUMU3ALIMOHHBIN
MOJAXO TIPU pELIEHUH 3ala4yU ONepaTUBHOIO yIpaB-
JICHUSI TUAPOY3JIaMU B TIEPUOJ] BECEHHETO TTOJIOBOIbS
(bonaros u np., 2017, 2018a, 2019). Metonuka ocHO-
BaHa Ha UCMOJIb30BAaHUU METOJOB MHOTOKPUTEPUAITb-
HOTO aHanu3a (TEOpUU KOMIIPOMMCCOB) M TTO3BOJISIET
OCYIIECTBJISAITh TTOMCK KOMITPOMUCCHBIX PEIlIeHU B
WHTEpecax pa3IMYHbIX BOMOIOIb30BaTeNel (BOAO-
CHaOXeHUe, TUIPOIHEPreTuKa, TPAHCIIOPT, SKOJIOTHS,
CeJIbCKOe 1 PhIOHOE X0351MCTBO U 1p.). [Ipennaraemas
TEXHOJIOTHSl pealM30BaHa JJisl I€BITU KPYITHBIX BO-
noxpanuiuiy, BKK: Peiounckoro, Hiukeropomncko-
ro, Yebokcapckoro, KyiiorieBckoro, CapaToBCKO-
ro n Bonrorpanckoro Ha Bonre m Kamckoro, Bor-
KuHcKoro u HuxHekamckoro Ha Kame, cyMMapHbIi
T0JIE3HBI 00BEM KOTOPBIX COCTABIIAET 78 KM3,

OCHOBHBIM KPUTEPUEM YIIPABICHUSI BOIHBIMU
pecypcamMu SIBISIETCS KOH(MUTYpalusl CIIeLNOITycKa,

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

OMNMCHIBAIONIASL XapaKTep 3aTOIUIEHUSI CEeIbCKOXO-
3MCTBEHHBIX yroauii 1 HepecTwiuil HikHeir Boii-
ru. B cneunomnycke 3amatoTcsl cieaymooline dasbl:
“mmompeM” — HapacTaHHME pacxoja, “cellbCKOXO03sii-
CTBEHHBIN MONYyCK” — (pa3a Imporrycka ITOCTOSTHHOTO
MaKCUMaJILHOTO pacxoja IiJisl 3aTOTIEHUsT TTOMMEeH-
HBIX JIyroB (24500—27000 M3/c, IpOmOIIKUTENIBHO-
cThio 5—10 gHeit), “pBEI00X03IMCTBEHHBINI MOMYCK” —
¢aza mporrycka IMOCTOSIHHOIO MaKCUMaJIbHOI'O pac-
X0 JJ1s1 MOAASPXKaHUS ONITUMAIbHBIX PEKMMOB He-
pecra (14000—20000 Mm3/c, NMPOAOIKUTETLHOCTLIO

14—23 nmus), “cman” — ¢asza yObIBaHUSI PacXomoB,
“TpaHCIIOPTHBIIT momycK” — ¢a3a HaBurauuu (He
MmeHee 5000 mM3/c).

Ha ocHoBe pelieHus psiia ONTUMMU3ALIMOHHBIX 3a-
Jad (opMupyeTcss MHOXECTBO HEIOMWHUPYEMBbIX
pellIeH’iT, N3 KOTOPBIX METOIOM TOCTUKMMBIX 1IeJIei
M COOTBETCTBYIOIIMM amiapaToM BU3yalu3alluu,
MOXET OBbITb BBIOpaAHO “ONTUMaibHOE” B CMBbICTE
IMapeto pemrenue (Jloros, 2002). OkoHYaTeIbHOE Ha
TEeKYILYIO aTy pelleHre MPUHUMAETCS B Mpoliecce
00CY:KIeHMsI BCEro MHOXECTBA MOJYYEHHBIX HEI0-
MUHHUPYEMBIX pellleHrid Ha 3acegaHuu MexBemoM-
CTBeHHOIT paboueit rpynnel MPI, opraHa, oTBeT-
CTBEHHOTO 3a MPUHATUE PEIISHUI 110 peryIupoBa-
HUIO peXnMoB paboTel BomoxpaHmwmuir BKK.
HMHcTpyMeHTapueM IJjisl BU3yalu3alluyu pe3yJIbTaTOB
1 OBICTPOTO IMPUHSTUSI KOMIIPOMUCCHOTO PEIICHUS
ciyxxut nporpamMma Pareto Front Viewer, paspa0o-
TaHHAas B BBIYUCIUTEIBHOM 1IeHTpe uM. A.A. lopon-
HunbiHa PAH (JIoTos, 2002).

3AKJIIOYEHHME

OueHuBasi COBpeMEHHOE COCTOsIHIE BOoAoobecTie-
YEeHUSI U B LIeJIOM ITpoOJieM B 00JaCTU yIIpaBICHUS
BOOHBIMU pecypcamu Ha Hunkneit Bonre, MoxHO
cKazaTh cleaymoliee:

1. I'mgponornyeckuii pexxuM B HU30BbsIX Boaru
MpeTepIies CyllleCTBEHHbIE U3BMEHEHMS KaK B pPe3yJib-
TaTe peryJupoBaHUs CTOKA BOJOXpAHUIUIIAMU, TaK
U TI0 MpUYMHE KIMMaTudeckux usdMeHeHuii. I1po-
U30IIeNIINe U3MEHEHUS CTOKa MpPUBEIM K Cylle-
CTBEHHBIM W3MEHEHUSM IIPUPOIHON, B YaCTHOCTU
BOIHOIA, cpenbl. DTH HeTaTUBHBIE 2(P(MEKTH YaCTUIHO
MPOTHO3UPOBAMCH TIPY MTPOEKTUPOBAHUHU KacKana, 1
TOTOMY ObLT 3aIUIAHUPOBAH U PeAIM30BaH HAOOP KOM-
MEeHCALIMOHHBIX MeponpusITUs. TeM He MeHee BO3HUK
PSIT HOBBIX 9KOJIOTUYECKUX, TEXHUUECKUX U HAYYHBIX
mpo0bJyieM, TpPeOYIOIIUX OJIsI CBOEro pelleHUsT KOM-
TUIEKCHOTO nonaxoa, a 3¢h¢heKTUBHOCTD 3aIlJIaHUPO-
BaHHbIX MEPOMNPUATUI 0Ka3aJIOCh HEAOCTATOYHOM.

2. biiok Hay4YHBIX MpoOJIeM MpenrogaracT aajlb-
Helillee pa3BUTHE METOIOB PEIICHUS MHXEHEPHO-
TUAPOJIOTUYECKUX 3aday TaKWX, KaK IOBBIIICHUE
OIpaBAbIBAEMOCTU MPOTHO30B MPUTOKA K BOJOXpa-
HWJIMILAM, OOJTOCPOYHOE MHPOTHO3MPOBAHKWE MHO-
TOJIETHUX KOJIEOaHUI CTOKA B YCIIOBUSIX IIPOMCXOISI-
Ne 6
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WX U3MEHEHMI KJIMMaTa, MOoJIydeHUEe aKTyalbHbIX
OILIEHOK HETaTUBHBIX MPOLIECCOB — AehopMalluu py-
cell, iepepabotku 6eperoB. B yactu mporHo3npoBa-
HUS noBeneHus aKkocucreM HuxkHeit Bonru ¢ oieH-
KO# X YCTOMYMBOCTU TpeOyeTCsl pa3BUTHE METOOOB
OILIEHKW OOMYCTUMBIX BO3AECUCTBUI, PA3BUTHUE CU-
CT€M MOHUTOPHUHTA UX COCTOSIHUSI.

3. VmpasiaeHne Bomkcko-KaMckmMm Kackamom
BOIOXPaHWINII JOJKHO OCHOBBIBATHCS Ha COIIIACO-
BaHHOM CHCTeMe IPUOPUTETOB, BKITIOUAIOIIEH B ceOs
U 3KoJiorndyeckue kputepuu. IloaHoLIeHHAsI OIITUMU-
3alIMOHHAs ITOCTAHOBKA 3a/1a4! TI0MCKA OIITUMAILHOTO
yIIpaBJICHUSI KaCKaIoOM CETOIHS BPSII JIU BO3MOXKHA TT10
NpUYMHE CIOXHOCTU MOJIYYEHUS CPAaBHUMBIX OLICHOK
yIIepOOB M BBITOI IUISI BCEX YYACTHUKOB BOMOXO3Sii-
CTBEHHOTO KOMIIIEKCA, HO IMTOAX0Ibl, OCHOBAHHBIC HA
IOMCKE, HaIlpUMEp, KOMIIPOMMCCHOIO pelIeHMsI Ha
YPOBHE IOTOBOPEHHOCTH CTOPOH, BITOJTHE pEea/I3yeMBblI.

4. Haubosee CIOXHBIE BOIOXO3SICTBEHHbBIE 3a-
Jlauy BO3HUKJIIM B CeBepHOI yacTu Boiaro-AxTyouH-
CKoOM moiimbl, a Takxke B 30He 3I1U. [nsa perneHus
3TUX 3a7a4 HEOOXOIMMBI HOBBIE METOAbI M3y4eHUS
SKOJIOTUYECKU HEOJIAroIoJIydHBIX CUCTEM M COOT-
BETCTBYIOIIME WHXEHEPHBIE IOAXOAbI, IO3BOJISIO-
III1i€ KOMIUIEKCHO ITOJOMTH K JOCTUKEHUIO YCTONY -
BOTO YIPaBJIEeHUS BOOHLIMU pecypcaMy peruoHa.

5. Jlns1 peany3alvy MOCTABJICHHBIX 3a1a4 HEO0X0-
IUM OacCeifHOBBIA MOIXOM, IMPEAIIoJIaramlirii, Kak
MUHUMYM, pa3padoTKy [ eHepaibHOM CXeMBI UCTTIOJTh-
30BaHUsI BOOHBIX pecypcoB p. Boaru.
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Water Problems of the Lower Volga: Main Factors and Compensating Measures

M. V. Bolgov" * and A. 1. Belyaev!

! Federal Research Center for Agroecology of the Russian Academy of Sciences, Volgograd, Russia
*e-mail: bolgovmv@mail.ru

The article presents an overview of the main hydrological and water management tasks and problems that
have arisen in recent decades on the Lower Volga because of the construction and operation of the Volga-
Kama cascade of reservoirs, anthropogenic changes in runoff as a result of economic activity, and the conse-
quences of poorly predictable climatic changes. It is shown that the hydrological regime in the lower reaches
of the Volga River has undergone significant changes, both as a result of regulation of runoff by reservoirs and
due to climatic changes. The observed changes in flow fluctuations have led to serious changes in the aquatic
environment and the entire ecosystem of the river. A number of negative consequences were predicted during
the development of reservoir cascade projects, and the construction and operation processes were accompa-
nied by the implementation of a set of compensatory measures of a fisheries’ nature. Nevertheless, the func-
tioning of a complex water management system and insufficient attention to environmental problems led to
the emergence of new environmental, technical, and scientific problems that required an integrated approach
for their solution, and the effectiveness of the planned measures turned out to be insufficient. The study of
the consequences of seasonal regulation of runoff by reservoirs, changes in the estimates of water resources,
the involvement of new methods of studying the hydrological system, including multi-arm channels, and the
analysis of anthropogenic-altered river sections allowed to obtain new results but at the same time to formu-
late a block of unresolved scientific problems. Among such problems, there is a need to solve such engineering
and hydrological tasks as increasing the feasibility of forecasts of inflow to reservoirs, long-term forecasting
of long-term fluctuations in runoff under conditions of ongoing climate change, obtaining up-to-date esti-
mates of negative processes—deformation of riverbeds under anthropogenic impact. The latter is very import-
ant for the downstream of the Volgograd Hydroelectric Power Station. In terms of predicting the behavior of
the ecosystems of the Lower Volga, with an assessment of their stability, further development of methods for
assessing permissible impacts, the development of monitoring systems for their condition is required. The
management of the Volga-Kama cascade of reservoirs is a complex scientific and technical task. Today, this
management is carried out on the basis of dispatching rules dating back more than a dozen years. It is shown
that modern management should be based on a coordinated system of priorities, including environmental cri-
teria. The required optimization formulation of the task of finding optimal cascade control can be based, for
example, on the search for a compromise solution at the level of agreement of the parties. A set of environ-
mental and water management problems unsolvable for decades has been formed in the northern part of the
Volga-Akhtuba floodplain as well as in the zone of the Western-subtidal ilmens (system of lakes in the Volga
River Delta). To solve these problems, new methods of studying ecological systems under severe anthropo-
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genic stress and appropriate engineering approaches that allow a comprehensive approach to achieving sus-
tainable water resources management are considered. The problem of poorly predictable fluctuations in the
level of the Caspian Sea and the problem of water resource management in the region in conditions of con-
flicting interests of users are touched upon. The main measures are discussed, whose implementation will
mitigate the consequences of flow regulation for the ecosystem of the Lower Volga. Among the important sys-
tem principles, the need for a basin approach is noted, which involves, at a minimum, the development of a
General Scheme for the Use of Water Resources of the Volga River.

Keywords: Lower Volga, Volga-Akhtuba floodplain, cascade of reservoirs, Western Sub-Steppe Ilmen, hy-
drological regime, changes because of flow regulation, water problems
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