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OBOCHOBAHWE COCTABA U OCHOBHbIX MAPAMETPOB BOOOXO3ANCTBEHHOIO
KOMMJIEKCA B BACCEUHAX MAJIbIX PEK BEJIAPYCU U BLETHAMA

Beenenue. [MporHosupyemoe u3meHeHue knumata [1] u pactylive
TpeboBaHNs akonorobe3onacHoro BoAoNnonb3oBaHus [2] npegonpeaensiot
LienecoobpasHOCTb CTPOMTENbCTBA W AKCMNyaTaLuy BOAOXO3ANCTBEHHBIX
komnnekco (BXK) He Tonbko B GacceitHax 6onbLUMX 1 CPeHUX Pek, HO U B
Bogochopax Manbix pek, 0COBEHHO MpW UHTEHCMBHOM MCMONb30BaHUM X
BOOHbIX PECYPCOB M CPABHUTENbHO BbICOKOA BEPOSITHOCTM 3aTOMMeEHMiA
TeppUTOpUi B OTAENbHbIE rofbl 1 Neprogbl. MoaTomy Lenbio HacTosLuen
paboTb! sABRsAeTCs 060CHOBaHWE COCTaBa M OCHOBHbIX NapameTpoB BOLO-
XO3AMCTBEHHOTO KOMMMeKca MPUMEHMTENBHO K BacceliHam ManblX pek
Pecnybnukv Benapycs 1 Coumanuctudeckoit Pecnybnukn BoetHam. Mo
«OCHOBHbIMW MapameTpamu» MoppasymMeBatoTCs: eMKOCTb BOJOXPaHUMN-
Lia KOMMNEKCHOTO HasHaueHusl, NMoLaaM 3emenb, OpoLiaeMblX 3a CHET
PErynupoBaHnst PeYHOro CTOKa, 06beMbl BOAbI, NOSABAEMOI HA HYXOb
OpOLLEHNs], BOJOCHAOXEHNS HaceneHus, MPOMbILLNEHHOCTU W pbIBHOMO
NpyZOBOrO X03ANCTBA, @ Takke NOMyckv BOAb! B HYXHWIA Bbedd BopoxpaHm-
nvwwa Ans oxpaHbl NpUpoabl, pekpeaLin, NbuTenbckoro pbibonoscTea,
NpeaoTBpaLLeHns 3aTOMNEHUA W MOATOMMEHUA MOMUM U MpUreratoLLmin
TeppuTopui. [ing [OCTVKEHNS NOCTABMEHHON LieNK peLuanch 3afadu no
OMpefeneHmnio YCroBui  hOPMMPOBaHUS COCTaBa BOLOXO3ANCTBEHHOMO
komnnekca, Bbibope unu pa3paboTke HOBbIX METOAOB OMTMMM3ALMK OC-
HOBHbIX napameTpoB BXK ¢ y4eToM pearbHbIX BOIMOXHOCTEN MHGOpMa-
LMoHHOro oecneyeHns npoLiecca NPUHATUS peLLeHmis, popMynmpoBaHuio
YCIOBWIA MPUMEHEHVS NpeanaraeMbix METOA0B.

06ocHOBaHMe coCTaBa BOAOXO3AWCTBEHHOro Komnnekca. He-
CMOTPS Ha Pasnuumus KNUMaTieckux 1 huamnko-reorpacnyecknx ycno-
Buit Pecnybnukv Benapyce 1 Coumanuctudeckoit Pecnybnuku BoeTHam
OCHOBHbIE XapaKTEPUCTUKI BOLHBIX PECYpCcoB W noTpebHocTei B Boge (B
WX OTHOCWUTENBHOM BbIPAXEHMN) MMEKOT MHOro obiero. Bo-nepsbix,
noTpebHOCTM B BOAE Ha OPOLLEHWE 3aBUCAT OT BbiNafatoLLMX 0CaKoB W,
kaK nokasaHo B [3, 4, 5, 6], He TOMbKO CTATUCTUYECKN, HO U PU3NYECKM
CBsi3aHbl C BENMYMHAMM PEYHOTO CTOKa, BO-BTOPbIX, pacnpeaeneHue (no
TOAO0BbIM U MECAYHBIM UHTEPBANaM BPEMEHM) PEYHOTO CTOKA MarbIX pek
npuMepHo oauHakoBo (Tabn. 1). Kpome Toro, B 6acceiiHax pek Benapycu
1 BbeTHama [OCTaTOYHO BbICOKA BEPOSTHOCTb 3ATOMMEHUA LiEHHbIX
NOMMEHHbIX 3eMEfb 1 NPUMEratoLLMX K HUM TEPPUTOPUA.

Ha manbix pekax BO34eiCTBME XO3ANCTBEHHON AEATENbHOCTH, Kak
npaBumno, MpoSIBNAETC YETKO W B CPaBHUTENBHO KOPOTKME CPOKM. B
OOMbLUMHCTBE CIy4aeB OHO 3aBUCUT OT LEATENbHOCTU NUMUTUPYIOLLETO
BOJONONb30BATENS, ABNAOLWErocs Begylium yyactHukom BXK. Mpume-
HUTEMNbHO K HacceitHam MarbIX Pek UM MOXeT ObITb:

*  OpoLLeHve;

*  pbibHOE NpyAOBOE X034 CTBO;

*  BOogocHabXeHne NPOMbILLMEHHOCTM, TOPOACKOMO U CEMbCKOTO X03siA-
cTBa (c 3ab0pom BOZb! He TOMbKO 13 PeK, HO M MOA3EMHbIX UCTOYHM-
KOB, MMAPaBNMYECKN CBA3AHHbIX C Pekamm);

» bopbba ¢ HaBoAHeHMAMM (NpeaoTBpaLLEHNe ANUTENbHBIX 3aTonme-
HWi1 MOIM C NOA0POAHBIMM NOYBAMM M APYIVX 3eMenb 3a npedena-
MW MOM);

e obecneyeHne MWHUMarbHbIX PAcXOAOB BOAbl B pycnax pek Ans
OXpaHbl MpUpoabl, pekpeauy, Nnobutensckoro poIbonoBCTBa, BoA-
HOro Typu3ma, COXpaHEeHUs pekyw kak naHgwadTa npupogel, a B uc-
KMIOYUTENbHBIX Cryyasx W Ans pa3baBneHust OTBOAWMbBIX B PeKy
CTOYHbIX BOf, KOTOPble MO OGBLEKTUBHBIM MPUYMHAM BPEMEHHO He
MOTYT 6bITb OUMLLEHBI O HOPMATVBHBIX 3HAYEHWA.

CynoxofcTBo 1 necocnnias Ha Manbix pekax kak B benapycu, Tak v Bo
BbeTHame He ocyliecTBnsetcs. [MapoaHepreTka MOXeT BbiTb y4acTHU-
kom BXK, Ho He Beaywmm, nockonbky B benapycy, ocobeHHo B Monecse,
cospanne MOC Ha Marbx pekax MpakTUYeckW HEBO3MOXHO (MO Mopdo-
MeTPUYECKUM XapakTepucTikam), a Bo BoeTHame Manbie [IC B Hanbonee
BraronpusATHbIX CTBOPaX yxKe MOCTPOEHbI: K HACTOSILLEMY BpEMEHM BBEae-
HO B akcnnyataumio 473 manbix MNOC v3 3annaHmpoBanHbx 1239. B 2013
rogy MapnameHtomM BbeTHama MpUHATO NOCTaHoBNeHWe [7], COrmacHo
KOTOPOMY W3 CriMCKa NnaH1pyeMbIX UCKIIOHYEHO 424 npoekTa, a nsi CTpou-
TenscTea octanbHblx 342 FAC TpebyeTcs [ONONHUTENBHOE 3KOHOMMYe-
ckoe 0DOCHOBaHWE C Y4eTOM SKOMOTUYECKMX W COLMAmbHBIX YCIOBWIA.
CrpoutenbcTao HoBoM AC MOXKET 0ka3aThCs BbIFOAHLIM MPU €€ BKYe-
HUW B COCTaB BOLOXO3SCTBEHHOMO KOMMIEKCA Maroil pexu.

PbibHOe NpyaoBoe XO3SCTBO HE SBMSIETCS NAMUTUPYIOLLMM Y4acT-
Hukom BXK, Tak kak HanomnHeHue pbiGOBOAHbLIX NPYAOB NPOU3BOAUTCS B
MHOTOBOAHblE nepuofbl. TpeboBaHus pbIGHOTO MPYLOBOMO XO3SACTBA,
KaKk NpaBumno, He NpoTuBopeyaT TpeboBaHMsM pyrux yyacTHukos BXK.
Bo BbeTHame 3TOT BMf BOZAOMONb30BAHUS MEHEEe akTyaneH, Tak Kak
OCHOBHO YOB pblObl MPOU3BOAUTCS B MOPE M B YCTbsX BOMbLUNX pek, a
NPECHOBOAHbLIE Pbibbl BbIPALLMBAKTCA HE TONMBKO B HaNMBHBIX Npygax,
HO W B PUCOBbIX YeKax.

CnepoBatensHo, B 6acceitHax Manbix pek kak bemapycu, Tak
BbeTHama B 3aBMCMMOCTM ~ OT  TUAPONOTUMYECKMX,  (PM3UKO-
reorpacgpmyeckix, CoLManbHO-3KOHOMUYECKUX W OPYrUX MECTHbIX YCro-
BUI BEAYLLMM (MMMUTUPYIOLLMM) y4acTHUKOM BXK peanbHO MOXET BbITb:
1) opoweHue, 2) BogocHabxeHue, 3) oxpaHa npupogbl u 4) bopwba ¢
HaBogHeHusmu. Tpn atom Gopbba ¢ HaBoaHeHusMK Aaxe B Oonbluei
CTENeHN, 4em pbIOHOE MPYLOBOE XO3ANCTBO, HE SABMSIETCS KOHKYPEHTOM
nepBbIX Tpex Bogononb3oBateneir. HaobopoT, cospaHne BogoXpaHummLy,
ANS CPE3KM NuKa KaTacTpPoUYECKNX PacxonoB BOAbI JAET BO3MOXHOCTb
YBENUUMTL NoJadvy BoAbl N3 BEPXHEro Bbedha v Monyck Bofbl B HIKHWIA
6bedh BoAOXpaHUNMLLA B MHTEpecax Apyrux BOLONOMb3oBaTenen.

OcHoBoMoNaratoLLym CBA3YIOLLMM 3BEHOM Mexay yyacTHukamn BXK
SBNAETCA BOAOXPaHWNMLLE, OCYLLECTBMSIOWLEE MepepacnpeseneHne
PEYHOro CTOKa BO BPEMeEHM COrmacHo TpeboBaHWsIM BOZOMOMb3oBaTe-
neit. AIMEHHO C MOMOLLbK) CTOKOPETYMPYHOLLMX BOJOXPAHUIWLL, U PyCrio-
BbIX NPYZOB (Te e BOJOXPaHUINLLA, HO MeHbLLEro obbema) nosBnseTcs
BO3MOXHOCTb 0Becneuntb TpeboBaHus pasnuuHbix yvactHukoB BXK.
[Moatomy onpegenenve npegenos 3dEKTUBHOTO PErynpoBaHus pey-
HOrO CTOKa SBNSIETCS BaXHEWLIEeN 3afayell BOAOXO3ACTBEHHOMO NnaHu-
POBaHWS 1 NPOEKTUPOBAHMS. He cryyaiiHo, HaunMHas co BTOPOW MOMoBU-
Hbl npoLurioro ctonetus [8], u o Hawmx gHen [9, 10, 11, 12] ontumusa-
LM NoMne3HOI eMKOCTW BOLOXPAHUIULL, KOMMIEKCHOTO Ha3HaueHus yae-

Tabnuya 1 - ConocTaBuTenbHble AaHHble 0 PeYHOM CTOke B BacceliHax Manbix pek benapycu 1 BoeTHama

Peka CpegaHuii MHoro- | CTOK ManoBogHOro % OT cpeaHero MuHumansH. | % oT cToka Mano-
NETHUI CTOK roga 95%-i obec- | MHOTONETHEro CToKa | MeCs4HbI CTOK BO/IH. roga
MITH M3 neyeH. MnH M3 MITH M3
lMuHa B 6acceiHe MpunsTtu 492 262 53 3,6 1,37
LLloHrpak B MpOBMHLMM XarvHb 250 160 64 24 1,52
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nseTcs npucTanbHoe BHUMaHme. K HacTosiemy BpemeHu paspaboTaHo
BonbLUOe KOMMYECTBO KOPPEKTHBIX B TEOPETUYECKOM NraHe SKOHOMMKO-
matemaTnyeckux mogeneit [9, 10, 11]. OpHako MX BHeApeHWe Coepxu-
BaeTCs BCMEACTBME OTCYTCTBMSI UMM HEAOMYCTUMO BbICOKOV NOrPELLHO-
CTV HEoOXOAMMbIX ANSt ONTUMM3ALMM NCXOAHbBIX AAHHbBIX U NMPEXae BCero
[aHHbIX O 3aBMCMMOCTSIX 3KOHOMMYECKMX NOKasaTenen OT BOLOXO3si-
CTBEHHbIX MapameTpoB. B aTux ycnosusix LenecoobpasHo 1cnonb3oBa-
HWe OOLLMX MPUHLMMOB YCTAHOBMEHMS OCHOBHbIX MapameTpoB BXK B
33BMCUMOCTM OT MNaHMPyeMbIX LieneBbiX BOJOXO3ANCTBEHHBIX NOKa3a-
Tenen, yunTbiBatowmx TpeboBaHMs BCEX BOAOMONb3OBATENEN, a Takke
pa3paboTka BHEIKOHOMUYECKMX KPUTEPHUEB ONTUMM3ALIMU.

TpeboBaHusi OXpaHbl NPUPOAbl CBOLATCS K YCTAHOBMEHWIO MUHM-
MarbHO HeobXxoauMbIx pacxonoB (06beMOB) BOAbI B peke Ans SKOMoru-
YeCKMX U pYrvX BbILLEYNOMSHYTLIX Leneit. O60CHOBaHWE 3TON BENUYM-
Hbl NPaKTU4ECKN NPEACTABNSET B0 HAaXOXAEHNEe KOMNPOMUCCA MEXTY
9KOMOrMei W 3KOHOMMKOM. Ee pelleHue 3aBUCUT OT TOrO, CKOMbKO
CPeacTB TO WM WHOE rOCYLAPCTBO peanibHo CnocobHO MoTpaTuTh Ha
3KONOrMYeckiie MepPONPUSTUS A4St rapaHTUM YCTOMYMBOTO COLMANbHO —
9KOHOMUYECKOro pa3BuTMs. COBEpLUEHHO OYEBWAHO, 4TO 3Ta 3ajava
[JOIMKHa PeLaThbesl Ha rocy1apcTBEHHOM YPOBHE, @ HE HA CTaauW NnaHu-
pOBaHUS YNpaBlieHWEM KOHKPETHOTO peyHoro 6acceitHa, Tem Gonee
Marnoro. Ee pelueHmio NOCBSILLEHO OrPOMHOE KONMYECTBO HAy4HbIX paboT
BO MHOrMX CTpaHax mMupa. B koHeyHOM uTore mo pesynbTatam 3Tux pa-
00T paspabaTbiBalOTCA M YTBEPKAAIOTCA HALMOHANbHbIE HOPMATHBbI 1
cTaHgapTbl. B GonblumHCTBE CTpaH MMpa BENMWYMHA MUHUMAMbHO Heob-
XOAMMOrO pacxofa Bodbl, OCTABMSEMOrO B pycnax pek, MPUHUMaeTcs B
MpOLiEHTax OT PacyeTHbIX MMAPOMOTMYECKNX XapaKTEPUCTUK B NUMMTU-
pytowue nepuogsl Bpemenu. B Pecnybnuke benapych ans netHero ne-
puopa aToT HOpMaTuB YCTAHOBMEH B pasmepe 75% OT MUHMMAanbHOro
MecsYHOro peyHoro croka 95%-it obecneveHHoct, a B CoumnanmcTtiye-
ckon Pecnybnuke BbeTHam — paBHbIM CpegHEMY pacxogy BOAbl CyXOro
(manoBogHoro) ce3oHa roga 90%-it obecneyenHocTw. Mpu 0bocHoBaHWM
ONTUMAanbHOWM €MKOCTY BOAOXpaHUNWLY, 3T0 TpeboBaHne sBnsieTcs 06s-
3aTenbHbIM M BOIKHO Y4NTBIBATLCS KaK KECTKOe OrpaHuyeHve.

TpeboBaHns KOMMyHaNBEHO-GbITOBOTO W MPOMBILLMEHHOTO BOAOCHA6-
KEHWS! XapaKTepu3yloTCs ABYMS OCHOBHbIMM MIaH1PYEMbIMUA (UMK MPOrHo-
31pyembIMm) napameTpamu: 00bem 3abopa peyHbIx BOA W yiuepb (ymeHb-
LLEHME) PEYHOro CTOKa BCrieAcTBue 3abopa nogseMHbIX BOA, MMApaBnvye-
CKM CBSA3aHHBIX C peyHbiMK [13]. MoTpeGHOCTM B BOAE FOPOACKOTO M Cenb-
CKOro HaCeneHusi OnpenensioTCs Ha OCHOBE YKPYMHEHHBIX YAENbHBIX MoKa-
3aTeneit Ha OfHOrO uTens. OTW noTpebHOCTM YAOBMETBOPSIOTCA B
MepBYK 0Yepenb, CYMTAIOTCS 3afaHHbIMK, NOAnexalmmn GesycrioBHOMY
BbINOMHeHWH0. MoTPeBHOCTM B BOLE Ha HYXbl NPOMBILNEHHOCTM, Omnpe-
JensieMble B 3aBUCUMOCTU OT yAenbHbIX MnokasaTeneil Ha eauHuLy npo-
JyKunmu, obbema 3TOW NPOLyKLMK, BOAOXO3SINCTBEHHbIX GanaHcoB npes-
MPUSTMIA UMK CTATUCTUYECKMX JaHHBIX O BOLONOTPEONeHnM paccmarpusa-
EMbIX 1 aHaNOrMYHbIX NPELNPUSTMIA, B MPUHLMME MOTYT ObITb NEPEMEHHbI-
MM (B CpaBHWUTENbHO HeGOMbLUMX Npefenax U3MEeHsTLCS B GOMbLUyio Ui
MeHbLUY0 CTOPOHY). OpHaKko Ha MpakTuke 3TO TPYAHO OCYLUECTBUAMO MO
MpU4MHE OTCYTCTBUS JOCTOBEPHON MHGpopMaLmMM 06 3KOHOMMYECKUX (a
MHOTAA W CoLManbHbIX) MOCNEACTBUSX HEAOBLINYCKA NPOMbILLMIEHHON Mpo-
aykumm, a Tem 6onee ee Bbinycka B yBenuyeHHoM obbeme. MoaTtomy B
ONTUMU3ALMOHHBIX pacyeTax TpeboBaHWs BOAOCHAbXeHWs, kak W Tpebo-
BaHMs OXpaHbl NPUPOLbI, CreaYeT YYMTLIBATh B BAE OrpaHUYEHUI.

TpeboaHus 60pbbbl C HABOLHEHUSAIMI 3ABUCST OT [OMYCTUMON CTe-
MEHV pucka, KoTopast MOANEXUT CepPbE3HOMY 3KOHOMMYECKOMYy 060CHOBa-
HUWI0, YTO NpeACTaBnseT coBOI OTAENBHYIO KpyMHyt0 Npobnemy, peLlaemyto
33 pamkamu Hactosiein paboTbl. Heobxoaumblit ans 6opbbbl ¢ HaBOAHE-
HUAMM 06BEM BOZOXPAHUNMLLA OMPESENsieTCa U3 YCroBUs HEAOMyLLEHNS
MPEeBbILLIEHNS 3aAaHHbIX (MO 3KONMOTMYECKUM W [APYrUM OrpaHUYEHUsIM)
YPOBHE# BOfbI B HWKHEM Dbedbe Mpu NPOXOXAEHUN MaBoLKa PacyeTHoM
obecneyenHocTy. Mpu o6ocHOBaHUM None3Horo obbema BOJOXpaHUMLLA
KOMIEKCHOTO HasHaueHMs LienecoobpasHo NpoaHanManpoBaTh He OfWH, a
HECKOMbKO BapuaHTOB aKkKyMynsiLuv BOLbl B BOJOXPaHWIMLLE C LEMbHO
Cpes3ku Nuka naBogka. B yacTHocT npeanaraeTcs paccMmaTpueath criefy-
folme BapuaHTbl 0DECNEYeHHOCTU (BEPOSITHOCTY MPEBbILLEHUS) MaKcu-
MarnbHbIX PacX0f0B BOAbI B PAaCYETHbIN Nepyog, naBoaKa:

1) peuHoi cTok 5%-1 0becneyeHHOCTH, BENMUMHA KOTOPOTO YaLle Bee-
ro ucnonb3yetcs kak B benapycy, Tak u Bo BoeTHame [14], npu nna-
HWUPOBaHUV MEPONPUSTIAN MO 3aLYNTE TEPPUTOPUN OT HABOLHEHNIA;

2) peuHoi ctok 10%-1 06eCneYeHHOCTU 1 COOTBETCTBEHHO NPAKTUYECKM
MUHWMarbHas BeNWuMHa obbema BOAOXPaHMIULLA, [OCTATOuHas Mpu
NPOBEAEHUN KOMMIEKCHBIX MEPOMPUSITUI MO 3aLuuTe TEPPUTOpUA OT
3aTOMMEHUA B BEreTaLMOHHbIA NEpUos, BKMHOYAOLLMX, HanpuMep, pe-
ryNMpoBaHue CToka 1 CTPoUTeNnLCTBO Aamb obeanosanus [15];

3) peuHolt cTok 1%-i 0becneveHHOCTH, pekomMeHayeMblii B 0co6o oT-
BETCTBEHHDBIX CMy4asix, KOrfa 3aTONeHust TeppUTOpuiA MOryT NpuBe-
CTU K rnbenu nioaeit Unu cepbesHbIM SKONMOTMYECKUM MOCNECTBUAM.
EctectBeHHo, Heobxoaumbli anst 60pbObl ¢ HABOAHEHWUSMU nones-

Hblit 06EM BOAOXPAHUNULLA (YCTaHOBNEHHbI NPUMEHUTENBHO K OBHOMY

13 BbILIEYNOMSIHYTLIX BapuUaHTOB) SIBMSETCS MUHMMAnNbHbIM Ans BXK u

MOXET ObITb BbILLE AMs1 YAOBETBOPEHUS TpebOBaHMIA ApyruX BOLOMOSb-

3oBaTene.

Mo BennunHe 6€3B03BPATHOrO BOJONOTPEGNEHNS U3 BCEX Y4aCTHU-
koB BKX nepsoe mMecto B 6ONMbLIMHCTBE CTpaH MUpa 3aHUMaeT OpoLLe-
Hue. Hanpumep, Bo BbeTHame Ha Hyx[bl OpoLLeHns pacxoayetcs onee
80% o obLlero obbema mcnonb3yemoit Boabl. BoeTHam — BTOpOIA Mo
BENWYMHE MMPOBOI 3KCTOPTEp puca. B cTpykType BOLOMONb30BAHMS
Pecny6bnuku Benapycb foneeoe y4acTve OpOLLEHNS 3HAUUTENBHO HUXKE.
OpHako B BacceitHax manbix pek benopycckoro Monecbs fons opolue-
Hus MoXeT npe.biwatb 40% [16], @ B CBA3M C NPOrHO3MpyeMbIMM CLieHa-
pUSMA M3MEHEHMs Knumata/1/ 3ToT npoueHT OydeT TOnbko yBenuuu-
BaTbCs. [1oTpebHOCTM B BOAE Ha HyXObl OPOLLEHWS ONPeAensTcs Ha
OCHOBE AaHHbIX O NNaHMPyeMbIX NOLLaAsX OpoLLaeMbIX 3eMerb, CoCTa-
BE CENbCKOXO3AMCTBEHHBIX KYMbTYp WM HOPMax OPOLIEHWUS! MO KaXaoi
kynbType. Mpu conoctaBneHnn BapuaHTOB PasBUTVS OPOLLIAEMOrO 3eM-
Nefenus  MOXHO OPMEHTMPOBATLCH Ha  JOMUHMPYIOLLYH  KymnbTypy
(Hanpumep, puc Bo BbeTHame). Toraa Tpebyemble 4515 opoLLeHust obbe-
Mbl BOZbI MOTYT OMpeaensTbCs B 3aBUCMMOCTM OT MioLlagen opoLiae-
MbIX 3eMeflb, KOTOPbIMI MOXHO BapbupoBaTb. COOTBETCTBEHHO N3MEHE-
HWIO MMoLiagel OpOLUEHWS M3MEHSETCA BenuuMHa MOAauu BOAbl Ha
OpOLLEHIe, OT KOTOPOI 3aBUCHT 0ObEM BogoxpaHunuiLa. MuHumansHoe
€ro 3HayeHue onpeaenseTcs ¢ y4eTom obs3atenbHbIx TpeboBaHuin apy-
VX BbILIEYNOMSHYTBIX y4acTHukoB BXK, a makcumanbHoe — ¢ yyetom
npefoTBpaLyeHus nepepaboTkm pycn manbix pek [17]. B npegenax atoro
JmanasoHa HaxoauTcs ONTUMAanbHOE 3HaYeHWe, COOTBETCTBYHOLLEE NpU-
HSITOMY KPUTEPUKO ONTUMAMNbHOCTH.

ONnTMMU3aLMA eMKOCTM BOAOXPAHWIMLLA KOMMIEKCHOTO HasHaue-
HUS U Nnowageid opowaeMbIx 3emMenb. Kak yxe oTMevanoch Bbilue, Uc-
Morb30BaHNE 3KOHOMMYECKVX KPUTEPWEB TpyaHOpeanusyemo. B cesan ¢
aTuM B paboTe [18] npeanoxeH BHE3KOHOMUYECKWIA, B ONpeeneHHOM CMbiC-
T1e «TEXHUYECKWIA», KpUTEPUIA OMTUMAIBHOCTM B BUTE LIENEBO (yHKLVM:

We.op +We'j(l7y .
f(Fop_) —T - min 1)
npu FmaK 2 I:op. 2 l:e.op’

rie W o, — CBOGOAHBIA (OCTATOUHbIN) €CTECTBEHHBIN PEYHOM CTOK
(M3), npepHasHaYeHHbIi AN OPOLUEHMS (C YYETOM YAOBNETBOPEHMS
obsizaTenbHbIx noTpebHocTel apyrux yyactHukos BXK); We'jfy - non-
Hbll 06beM BOZOXPaHWMWLLA NPWU HOPMANbHOM MOLMOPHOM YPOBHE —

HIY (m3); Fop_ — obwas nonveaemas B TeYeHWe roga nnowagb (ra);
F,,, — rapaHTMpoBaHHas 3a CYET eCTECTBEHHOTO PEYHOTO CTOKA Mrio-

e.op

Waab opowenns (ra); F,,,, - MakcumanbHas opoluaemas nnowag,

KoTopasi NPMHUMAETCS PaBHOM NNOLLAAM 3eMerb, NOMMUB KOTOPbIX MOXET
BbITb 0BecrneyeH 3a cYeT MaKCUManbHO BO3MOXHbIX BOAHbBIX PECYPCOB,
T. €. 33 CYeT BCero (ECTECTBEHHOIO U Perynmpyemoro) peqHoro cToka npu
YAOBNETBOPeHUM TpeboBaHuii apyrux yvacTHukoB BXK, Ho He Gomblue
NoLaan NpurogHbIX Ans OPOLLEHUS 3eMenb.

[Mpu oTcyTCTBUM BOAOXpaHWUNMLA BblpaxeHue (1) dakTuyeckm ss-
nsieTcs CpeaHeB3BeLLEHHON HopMoit opoLLeHusi. C yBenuyeHneM nonHowm
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eMKOCTV BOAOXPaHUNULLA KpuTepui (1) BHauane Bo3pacTaeT, NOCKOMbKY

ronesHas emKkoCTb Bnuaka K Hymio 1 NNowadb OpOLLEHUS MPaKTUYECK

He u3meHsieTcs, a 3atem (nocne goctvxenns YMO) nocteneHHo cHxa-

eTCs M AOCTUraeT CBOEr0 MMHMUMYMa (HO He MpeBbIlas HOPMY OpoLLe-

HWs) B paiioHe HITY, KOTOpbIM TOXE MOXHO BapbupoBaTth. Kputepuii

HauMHaeT CHOBa BO3pacTaTb, KOr4a C YBENMYEHWEM MOMHON eMKOCTH

BOLOXpaHWNMLA ee MONe3Hasi eMKOCTb YBEenuuuBaeTcs B ropasfo

MeHblLUEe/ CTeneHn BCNeACTBUE 3HAYMTENbHOM NMoLLaan 3aTonneHui u

pocTa JOMONHUTENBHOTO UCNAapeHus C BOAHON NOBEPXHOCTM.

[MpuHyunuansHoe ommnu4ue npediazaemo20 KpUmepusi onmumarb-
Hocmu oT pa3spaboTaHHbix gpyrumu astopamu [9, 10, 11] coctouT He
TOMbKO B TOM, YTO OH peanun3yem npu OTCYTCTBUW JOCTOBEPHOI MCXOA-
HOI1 9KOHOMUYECKOA MHGOPMALWK, HO M OPUEHTUPOBAH HA OMTUMM3ALINIO
He NMonesHoro, a MoMHoro 0bbema BOAOXPaHUMNLLA, OT BEMMYMHBI KOTO-
poro 3aBUCAT NOTEPU BOAbl Ha UNbTPaLMI0 U [ONOMHUTENBHOE UCna-
peHue C BOAHOI NOBEPXHOCTW, CTeNeHb 3aurneHust BOAOXPaHUNWLLA, a
TakKe 9KOHOMMYECKMe 3aTpaTbl HA CO3AaHWE W SKCTNyaTaLuuio BOJOXpa-
Hunuwa. MonHbIn 06bemM BOAOXPaHUNULLA BKIKOYAET «MepTBbIA» W Mo-
nesHblit 06beM. MepTBbiil 06BbEM ONpedensieTcs pacyeToM 3auneHns
BOLOXpaHWNULA Ha MnaHUpyeMbId CPOK €ro aKchayaTauum C y4eToMm
TpeboBaHui oxpaHbl npupogkl (B npeaenax 15-20% ot nonesHoro 06b-
ema). MonesHblit o6bema BOJOXpaHWNWULWA ANSt YAOBNETBOPEHWS MO-
TpeBHOCTe OpOLLEHMS, BOROCHABXeEHNS TOPOACKOTO W CenbCkoro Hace-
NeHVs;, MPOMBILUMEHHOr0 BOAOCHAOXEHMS, 3anoNHeHns PblGOBOAHbIX
npyAoB, a Takke Ana obecnevenns nonycka B HWXHUA 6bed no Tpebo-
BaHWAM [ApYrux BOLOMONb3oBaTeNeil OnpeaenserTcs no pesynbratram
COCTaBMEHMs BOAOXO3ANCTBEHHbIX BanaHcoB no MecsyHbIM (AekaaHbIM)
WHTepBanam BpeMEHM 3a pacyeTHbIi ManoBoAHbIA roa. OAHOBPEMEHHO
YCTaHaBNMBAETCS BO3MOXHOCTb MOSTHOMO HAMOMHEHWS BOAOXPaHUMNLLA
3a CYET eCTECTBEHHOrO PEYHOro CToKa. B MpOTWBHOM cryyae aHanuau-
pyeTcs LenecoobpasHoCTb MHOrONETHEro PerynpoBaHns PeYHOro CToka
WNN COKpaLLeHe NMoLLafel OpOLLEHNS, YTO BbIXOANT 3@ PaMKW HacTos-
Wweit ctatbn. OBGLEM BOAbI, akKyMYNMPYeMOil B BOBOXPAHWINLLE C LiENbIo
Cpeskn KaTacTpoUyecknx pacxodoB, OMPEAEensTCs MpW COCTaBMEHUN
GanaHca 3a NeproA pac4eTHOro NaBofKa. YpaBHEHWS BOJOXO3ANCTBEH-
HbIX 6anaHcoB npuBeaeHs! B [18, 19].

Mpu peanusayun MPeANOXEHHOTO Kputepus Heobxopumo cobnio-
AaTtb, kpomMe BOAHO6ANaHCOBLIX, 1 [pYrie orpaHNyeHns, YYnTbIBaroLLMeE
TpeboBaHus Bcex yyacTHukoB BXK. Xapaktepuctuka OCHOBHbIX OrpaHm-
YeHuih NpuBeeHa Bollle, a Ux aetanusaums — B [18].

Pacuetamu no kputepuio (1) ONTUMU3MPYIOTCS ABa OCHOBHbIX Napa-
meTpa BKX: 06bem BogoxpaHunuia 1 nnoLlagb 3eMefb, OpoLLaeMbIX 3a
CYET eCTECTBEHHOIO W PerynupyemMoro peyHoro cToka (B npeaenax nno-
Liaaei, NpuUroaHbIX Ans opoweHus). Kputepuii MoxeT ObITb UCMONb30-
BaH 1 NPU YCTaHOBNEHUM ONTMManbHOM O4EPESHOCTU CTPOUTENbCTBA
opocuTENbHBIX CUCTEM B BOJOCOOpaXx Manbix pek TOro UMW MHOTO peruo-
Ha. Pekvie cnyyaum co3aaHus kackaga BOGOXPaHWMWLY Ha Manoil peke B
[AaHHoi paboTe He paccMaTpuBaloTCs.

C y4eTOM BbILLIEU3NOXEHHOTO NpeanaraeTcs CReLyoWniA anroputm
onpedeneHns coctaBa M ONMTUMM3ALMM OCHOBHbIX NapameTpos BXK B
acceitHax MarnbIx pek:

1) Ha nnaHWpyeMbli pacyeTHbI Nepuog, KOTOPbIit B MPUHLMME AOMKEH
ObITb yBSA3aH CO CTpaTerveit unu nnaHom obLyerocyaapcTBEHHOTO Co-
LmansHO — 3KOHOMMYECKOrO pa3BUTMS, ONPEeaEnsioTcs NoTpebHOCTH B
BOJE HacemneHusl, NPOMBILLNEHHOCTY 1 (Mpu HEOOXOAMMOCTY) PbIBHOTO
MPYA0BOrO XO3ACTBA, @ Takke 0Obembl BOAbI, OCTaBMsEMbIe B PyC-
nlax pek Ans oXpaHbl NpUpodbl, 0BECNeYeHNs BbIMONHEHNS MEXTOCy-
AAPCTBEHHbIX COrNALLEHIA, PEKPEALMOHHBIX 1 APYTX Lienei;

2) [na pacyeTHOro ManoBOJHOTO roAa COCTABMAKTCH BOAOXO3AM-
CTBeHHble GanaHcbl [19] (3a rog B LENOM, Kaxabld Mecsil, a BO
BbeTHame, npu Hann4um COOTBETCTBYHOLWX UCXOAHBIX AaHHBIX, 1 3a
Aekafy BereTaLMOHHOTO nepuoga) no bacceitHy pekv unm ee pac-
YeTHOMY CTBOPY, 3a KOTOPbIM NPUHMMAETCS NAOTUHA BOAOXPaHUIN-
L@, HIKHAS rpaHmMLi@ ropoAa UM NPOMBILLIEHHOTO LieHTpa:

3) no pesynbTatam COCTaBMEHWS BOAOXO3ANCTBEHHbIX BanaHcoB onpe-
Aensetca pasmep Aeduuuta unm u3bbiTka BOAbl M NPOM3BOAMTCS
pacyeT MONe3HON W COOTBETCTBEHHO MOMHONM EMKOCTW BOAOXPaHM-
NVLWa ANS MOKPLITMS pacyeTHoro Aeduumuta Bogbl, a npn 13bbiTke

BOAb! MPOM3BOANTCA pacyeT NMOLaan OpoLlaeMbiX 3eMenb 3a cHeT
€CTECTBEHHOIO PEYHOTO CTOKa;

4) Ha ocHoBaHWM rupporpadpa MakCMManbHOTO PacyeTHOro CToka W
TpeBoBaHuii HeAOMYLLEHN MPEBbILLEHNS YPOBHEN BOAbI B MEPUOA
nonoBoAbS MW NaBOfKa yCTaHaBNMBaeTCH HeobXoauMbln 06beMm
aKKyMynsiM PeYHOro CTOKa B BOAOXPaHUMHULLE ANs CPe3ku Nuka ka-
TacTpouyeckmx pacxofoB BOAbI; €Cnv 3TOT 06bEM MeHbLLe nones-
Horo ofbema, HeobxoAUMoro Ans NOKPLITUS pacyeTHoOro AeduunTa
BO/bI, TO OH MPUHUMAETCA PaBHbLIM BbIYMCIIEHHOMY MO . 3;

5) Bapbupys 3HaYEHUsIMU MONE3HON eMKOCTW BOAOXPAHUNMULLA W nno-
Lyafen OpOLUEHMS B MHTEPBAMNE UX MUHUMATbHBIX U MaKCUManbHbIX
3HaYeHU (onpeaeneHHbIX ¢ y4eToM nn. 3 1 4) BbluMcnseTcs Bbille-
YNOMSIHYTbIA KpUTEPUA ONTUMAIBHOCTM (1), MUHUManbHOE 3HaueHne
koToporo 6yAeT COOTBETCTBOBATb OMTUMAmNbHOA EMKOCTM BOAOXPa-
HUNWLLA 1 ONTUMAbHOM NNOLAAN OPOLLEHMS.

CornacHo npuBeAgHHOMY anropuTMy NMpou3BefeHbl pacyeTbl onTy-

ManbHO eMKOCTW BOLOXPaHWMMLY M NMoluageit OpoLieHNs 3eMenb B

BacceiiHax ManbIx pek NPeAropHbIX paitoHoB BbeTHama.

3akntouenue. MpvBeneHa obuyas cxema obocHoBaHMs coctaBa BXK
C y4eToMm ocobeHHocTelt Manbix pek BbeTHama 1 benapycw, B KOTOpbIX
NIMMUTUPYIOLLMM BOLOMONb30BaTENEM SBNSIETCS opoweHue. [lokasaHo,
yto GonbluMHCTBO mapameTpoB BXK, onpegensiembix cormacHo neit-
CTBYIOLLMM HaLMOHANbHbIM CTaH4apTaM, SBASKTCA OrpaHUYMTENbHBIMMU
YCNOBUSIMW A7t ONTUMM3ALYM BAXHEWLLMX NapaMeTpoB: eMKOCTU BOJO-
XpaHWMMLLA KOMMEKCHOTO HAa3HAYEHMs! 1 NIOLLAAM OPOLLAEMbIX 3EMENTb.

MpeanoxeH KpuUTEPMIA ONTUMM3ALMM B BUAE OTHOLUEHWS CyMMbl
€CTECTBEHHOrO U PErynupyemMoro Pe4yHoro CTOKa Ha eOuHULY OpoLuae-
mon nnowaaun. OTnnyre NpeanaraemMoro KpUTepus OT KpUTEPUEB OpYriX
aBTOPOB COCTOUT HE TONbKO B TOM, YTO OH peanuayem npu OTCYTCTBUM
[0CTOBEPHON UCXOHOM SKOHOMMYECKON UHGOPMALMK, HO U OPUEHTMPO-
BaH Ha ONTUMM3aLMI0 HE NOME3HOro, a MONHOro o6bema BOLOXPaHMIKU-
La, OT BENWYMHBI KOTOPOrO 3aBMCST MOTEPU BOAbl HA OUNbTPaLMIO 1
JOMOMNHUTENBHOE UCTIAPEHE C BOLHOM NOBEPXHOCTH, CTENEHD 3aUneHNs
BOZIOXPaHWNMLLA, @ TaKke JKOHOMUYECKUE 3aTpaTbl Ha CO3AAHME W 3KC-
nnyaTaumio BOGOXPaHWMNLLA.

Mpu HanmMumMu [JOCTOBEPHBLIX WCXOOHBIX [JaHHbIX O  TEXHWUKO-
9KOHOMUYECKMX NOKa3aTeNsX OCHOBHble napameTpbl BXK ontumuampy-
I0TCS MO CTAHAAPTHOMY KPUTEPUIO MUHUMYMA AUCKOHTUPOBAHHBIX 3aTpaT
UNM MaKCUMyMa [10X0Za 3a NaH1pyeMmblii IHTEPBAN BPEMEHHN.
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KOLOBAYEV A.N., FAM NGOK KIYEN Justification of structure and key parameters of the water management complex in basins of the small

rivers of Belarus and Vietnam

Main principles of integrated water management in small rivers of Belarus and Vietnam, which are different by the intensive development of irriga-

tion and limited water resources.

YK 519.216.3: 627.8
Jleekesuy B.E.

YCTONYMBOCTb YACTUL HAHOCOB NP ®OPMUPOBAHUU NMPO®UNSA
PABHOBECUA ABPASUOHHOIO BEPETA

Beepenue. lNpu opmrpoBaHUM Npouns paBHOBECKS, B YaCTHO-
CTW, Npochuns AnHaMUYeckoro paBHoBecust abpaanoHHoro Gepera, 0co-
Oyto 3HauMMOCTb NpuUoBpeTaeT XapakTep [ABIKEHUS HAHOCOB U YCMOBUS
PaBHOBECMS YACTUL, TPyHTa Ha NOBEPXHOCTU BeperoBon OTMENU Ha pas-
NINYHBIX CTaAUsIX pa3BuTWS BodoxpaHunviia. B pabote nokasaHbl ycno-
BUSI PABHOBECWS 1 YCTOMYMBOCTM YaCTUL, TPyHTa C Y4ETOM 0CODEHHOCTEN
pacnpefeneHe BOMHOBbIX CKOPOCTE Mo npodmmio B GeperoBoit 3oHe
BoAOXpaHunuLy Benapycu.

B npubpexHoin 30He BOAOXPAHUMMLL, B 33BMCUMOCTU OT COOTHO-
LUeHMs ry6KH 1 BbICOT BOMH, BbIAENSIOTCS PSA 30H BOMHEHWS: | — 30Ha
rnyGokoi Bogbl, Il — 30Ha TpaHchopmaLmmn BonHbI npu nogxoge k Gepe-
ry; Ill — 3oHa obpyweHus; IV — 30Ha HakaTa BOMHbI HA oTkoc [1]. Mpu
pa3pyLLEeHN BOMHbI HauBorbLLNE CKOPOCTW BOMHOBOTO NOTOKA Ha OTKOCE
npouns pPaBHOBECUS BO3HMKAIOT B TOYKE B, COOTBETCTBYHLLE 30HE
onpoknabIBaHWs BoMHbI (puc. 1) [1-3].
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PucyHok 1 - Cxema pa3suTUsi BETPOBOTO BOMHEHMS [1]

CTpyKTypa BOMHOBOrO MOTOKA MPW €ro paspyLueHnn Ha oTkoce (be-
peroBoil 0TMeNH) oTobpaxaeTcs aMPoi pacnpeaeneHns ckopocTen [3—
5] (puc. 2).

L - paccrosHme mexay Toukamu 1 1 2; | — pacctosHue oT Todkn 1 [0
pacyeTHoit Touku; H — rnyGuHa 0O MUHMMAnbHORA CKOPOCTU BOMHbI B
30He Hakata; h,, — BbicoTa Hakata; B - Touka MakcumanbHoro gasne-
Hust; V,; — CKOPOCTU BOMHbI B 30He Hakata; Hy — rmyGuHa B Touke 3; Vg —
CKOPOCTb B TOYKE MaKCMMarbHOTO AaBNEHUs; M — 3aoxXeHue 0TKOCa;

O — Yron 3anoxXeHust 0Tkoca

PucyHok 2 - 3nitopa pacnpefeneHne ckopocTeil BOMHOBOTO NOToka Mo
GeperoBoit oTMENM

LLInprHa 30HbI BO3AENCTBIS BETPOBOIO BOHEHWUS HA OTKOC OMpefe-
NsieTcs napameTpamu BONHEHMSE: BbICOTOM W ANMHOIA. B ycnosusix Bogo-
Xpanunuiy, benapycu WwupnHa 30HbI BO3OENCTBUS BONTHOBOTO NOTOKA Ha
OTKOC (MOABOAHYH YacTb GeperoBoil OTMENH) OrpaHuyeHa 30HoM 3aby-
PYHMBaHWs, ONPOKMUAbIBaHMS U HakaTa. LLiupuHa ee cocTaenseT ot 2,5
3,5 m o 5,5-10,0 m. BbicoTa HakaTta BOMHbI Ha Geper, NoABepKEHHbIN
nepepabotke h,, 3aBucMT OT napameTpoB BOMHbI, KPYTU3HbI OTKOCA,
HanM4uMs LIepoXoBaToOCTM M HEMPOHWLAEMOCTU OTKOCA, @ Takke yrma
nogxofa BOMHbI. [ins onpefeneHust BbICOTbI HakaTa BOMHbI W3BECTHO
PS AMNUPUYECKUX 3aBUCUMOCTENA, MO-PA3HOMY YUYUTBIBAIOLLMX NEepeymc-
neHHble dhakTopbl. M3 yncna Hambonee pacnpocTpaHEHHbIX MOXHO OT-
MeTuTb hopmynbl: H.H. xyHkosckoro, B.A. MbiwknHa, A.I'. Cugoposoi,
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