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Summary: On the base on the analysis and systematization of existing methodical ap-
proaches of determination of ecological augmentation in river basins there is a developed method-
ology of the estimation of augmentation’s ecological norms, which provide ecological stability of
the landscape system in the rivers’ lower riches.

Pa3BuTHe Hayku NPUPOAOMNOJSB30BAaHUS KaK HaydyHOe OOOCHOBAaHUE HCIIOJIb30BAHUS MpPHU-
POIHBIX PECYPCOB, 00ECIIEUMBAIOIIUX PACTYIIUE MOTPEOHOCTH YEIOBEUEeCKON LIMBUIU3ALMU, TIPO-
HCXOJNIIO, C OJHOU CTOPOHBI, 33 CYET MPOTrPECCUBHOIO Pa3BUTHS OOIIECTBA, C IPYTO — HENMPEPHIB-
HOTO pocTa HaceleHus miaHeTsl 3emis. [Ipu 3Tom mpeoOpa3oBaHrE €CTECTBEHHBIX PEKUMOB MPH-
POIIHOI crucTeMbl 00ecreYrBaeT JOCTY K MPUPOJHBIM pecypcaM U CHOCOOCTBYET PEHICHUIO MHO-
TMX COLMAJIbHO-d)KOHOMHUYECKUX IMPOOJIEM YeIOBEYECTBA, OJIHOBPEMEHHO BHOCUT B MPUPOLY Psij
HEXEJATeIIbHBIX MOOOYHBIX M3MEHEHHMH. MHOTOIUIAHOBOCTh TaKWX BO3JACHCTBUN HAa TPHPOIHYIO
CUCTEMY, a TaKKe ciabas U3y4YeHHOCTh UX BIIMSHUS HA PEAKIUIO CPE/Ibl OOMTAHUS YEJIOBEKa JIeIaeT
3Ty Tpobiemy TpyaHopaspemnMoi. B pesynprare B XXI Beke MOTCHIMAIBHBIC MMOCICACTBUS H3-
MEHEHUI MPUPOIHON CHUCTEMBI B YCIOBHUAX JKECTKOM aHTPOIMOTEHHOUW NEesATeIbHOCTH YeIOBEYEeCTBA
MIPEJICTABISAIOT PEANbHYI0 YIpO3y YCTOWYMBOMY Pa3BUTHIO YEIOBEUYECKOW IMBHIM3ALMU. TaKuM
o0pa3oMm, cucTemMa MPUPOJIONONb30BAHMS KaK AUATEKTUYECKUI MpOoIlecC eAUHCTBA U OOpbOBI MPo-
TUBOTOJIOKHOCTEH TpedyeT HEOOXOAMMOCTH SKOJIOTHYECKOro 0OOCHOBAHUS JIOMYCTUMBIX YPOBHEH
BO3JICHCTBUS HA MPUPOJHYIO CUCTEMY, OOECIICUHNBAIOIINX COATAHCUPOBAHHOE MCIIOIB30BaHUE TIPU-
POIHBIX PECYPCOB U HSKOJOTMUECKOE PABHOBECHE NPUPOJHOM CHUCTEMBI B MPOCTPAHCTBEHHO-
BPEMEHHBIX MacIITadax.

BaknaeimM sreMeHTOM BOJOXO3SICTBEHHOTO OanaHca MPaKTUYeCKH BCEX 3aperyMpOBaHHBIX
PEYHBIX CHCTEM, OCOOEHHO B OacceifHaX TpaHCTPaHUUHBIX PEK, SBISIOTCS CHELUATIbHBIC TOMYCKH BOIBIL:
CaHUTapHBIE U DKOJOTHYECKUE, SHEPTreTUUECKUE, TPAHCIIOPTHBIE, PEKUMHBIC (TIpeHA3HAYECHHbBIC IS
BBbIHOCA U3 OaccelfHa N30BITKOB COJiel M HAHOCOB; 00ECTIEUMBAIOIIIE ONAaroNpUsITHBIN JISTOBBIA PEXKUM);
MUTAOIIKE BOJIOI BHYTPEHHHE BOJIOEMbI, KOTOPHIE 3aMBIKAIOT PEYHBIE CUCTEMBI.

W3 Bcex momycKoB BOABI TOJNBKO JBa MOAAAIOTCS TOUHOMY OOOCHOBAHUIO: YHEPTeTUUECKUN
Y TPaHCMOPTHBIA. JIJI KaXJOTr0 M3 HHUX CYIIECTBYIOT OOBEKTHBHBIC OJIHO3HAYHBIE 3aBUCHMOCTH
MeXay oxunaeMbiM 3¢G(HeKToM U 00beMOM (PEKUMOM) TOMycka. MeHee O4eBHAHA 3aBUCHMOCTD
MEXIy PEKMMOM TOIMyCKa M XapaKTEepPUCTUKAMU KaueCTBA BOJBI, SKOJOTUYECKHUM COCTOSIHUEM
BOJHOTO 00BEKTA, MPOTYKTUBHOCTHIO DKOCUCTEM, PEKPEAIMOHHBIMY YCIOBUsSIMH [1].

CykneHust 0 TOTPEOHBIX YKOJIOTHUECKUX MOMYCKaX IS YIYUYIICHHS YCIOBUH (PYHKIIHOHU-
POBAHHUS CIOXKHUBIIHMXCS YKOCUCTEM HOCAT CyOBEKTUBHBIM, KAYECTBEHHBIN XapakTep, 4YTO 00YyCIOB-
JICHO CJIOKHOCTBIO 3aBHCHMOCTEH 00BhEMa M peXuMa IOIyCKa OT 3KoJiorudeckoro 3¢ dekra. [Tpu
3TOM Ba)XHOCTh Ha3Ha4yeHHs o0beMa, PeKMMa, CPOKOB OCYIIECTBICHUS IKOJIOTUYECKOTO MOIYyCKa
TPYJIHO TEPEOIEHUTD: 3aHIKCHHE 00beMa MOXKET MPUBECTH K JETpaJalli BOJIHON 3KOCHUCTEMBI, a
3aBBILICHUE TPO3UT CYILIECTBEHHBIM MaTE€pHalbHBIM yiliepOoM. B 3ToM HampaBieHuu O0nbIIyio pa-
6oty Bemonamwnu: B.C. KoBanesckuit, [I.51. PatkoBuu [2], A.B. SAusik [3], b.B. ®@amesckuii [4],
W.I1. Aiinapos, E.B. Beneranos, /I.41. Parkouu [1], M.JK. bypmubaes [5], C.P. M6arymmn, XK.C. Myc-
tagaeB, K.b. Koiibaraposa [6] (Tabn. 9). [TosToMy Ipu HCHOIB30BAHUU BOJHBIX PECYPCOB TpPaHC-
TPaHUYHBIX PEK U COXPAHEHMS SKOJIOTMUYECKOI0 PaBHOBECHS U OOECIEUEHHUs] COLMATIbHBIX HYX]
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HAaceJIeHNs B HM30BBSIX PEK TaK Ha3bIBAEMBbI CAHUTAPHBIM MOIMYyCK J0bkeH ObITh He MeHee 30 % ot
MHUHUMAJIBHBIX PAcX00B WK aMIMTy ] 30—40-1eTHUX MPUPOIHBIX PUTMOB BOJIOTOKA [7], TO €CThb:

Qci =(0.25-0.30)- Omin; W Qc; =AQ;,
rae Qp; — HEeU3bIMAaeMbIl pacXo peKu, 00ECIeUnBaIOIINN COXPAHEHUE YKOJOTHUYECKOr0 PaBHOBE-
cust, M/c; Qmini — MUHUMaNbHbIN pacxon peku 30—40-n1eTHUX NPUPOIAHBIX PUTMOB, M/c; AQ; -

pacxon peku, cooTBeTcTByOIMN ammuTy e 30—40-1eTHUX NPUPOAHBIX PUTMOB, M/c.

JU1s1 3KOJIOr0-3KOHOMUYECKOTO 0OOCHOBAHMS MPEIEIbHO JOMYCTUMOIO YPOBHS HMCIIOJIB30Ba-
HUSl TIPUPOJIHBIX PECYpPCOB B YCIIOBHSIX AHTPOIIOTEHHOHM AEATEIIFHOCTH HEOOXOIUMBI PETPOCIIEK-
TUBHBIM aHaJIU3 COCTOSIHUSI KOMIIOHEHTOB NPUPOAHON CHUCTEMBI M JIOJIFOCPOYHBIA MPOTHO3 OXKH-
JIA€MBIX IMMOCIEACTBUI OT BO3JCHCTBHS Ha HUX PA3JIMYHBIX MEPONPUATUI. B KauecTBe TAKOBOro MO-
T'YT OBITh MCIIOJI30BAaHBI METOJIOJIOTHH OLIEHKH 3KOJOIMYECKON U IKOHOMHUUYECKOH 3(pexkTrBHOCTH
MCTIOJIb30BAaHUS BOJIHO-3EMEJbHBIX PECYPCOB PEUHBIX OacceiHoB [1; 2]: Ko pHUIHEHT IKOHOMUYE-
CKOM yCTOMYUBOCTHU MPUPOTHON CUCTEMBI PEUHBIX 0acCEHHOB B BUJIE:

K,=Z(x)/Z,(x),

rae Z(x)— cymmapHslii 3QdexT; Zj (x)— obmas npudbUIb NPUPOIHO-TEXHUUECKOT0 KOMIUIEKCA;
KOA(QQHUIHUEHT 3KOJIOT0-35KOHOMHUYECKOH YCTOHYMBOCTH MPUPOIHON CHCTEMBI PEYHBIX OacceifHOB

K gp =K' 4 (1-21)-K ;nln , tne K én 49X _ MaKcHManbHO BO3SMOXKHOE 3HAUCHUE k03¢ purmeH-
Ta YKOHOMHYECKOW YCTOMYMBOCTH TPHPOJIHON CHCTeMBbI OacceiiHa pek; K ;n M _ vumHnmansHOe
3Ha4eHHEe KOA(PPHUIMEHTa IKOHOMHMYECKOW YCTOHYMBOCTU IMPHPOJHONW CUCTEMbI OacceiiHa pek;
A=1-AD, rne AD — 3K0JIOTHYECKOE COCTOSHUE MPUPOIHOM CHCTEMbI PEUHBIX OACCEHHOB.
Hcxons U3 Takoro moaxo/ia MOXKHO ONPENIEIUTh YKOJIOTHUECKH JOIMYCTUMbIE HOPMBI pacxo/ia

BOJIBI (AQi?) U CTOKA (AWUO- ) U3BATHS PEUHBIX BOJ MO Ka)XJIOMY W3 MECSIEB BHYTpHU rojaa B 6ac-

= . 0 _ P o.. O _ P w.. i
CEHMHAaX peK 110 3aBUCUMOCTH: AQ i = K, ~Ql] 1581051 AWij = K," -W;;, a 5KOJOrM4eCKHI ITOIIYCK B

HU30BBSIX PEKH — 1O (hopMyIie: AQ;; = (I—Kgp)-Qij 15R105 AWé-1 =(1- K;”’).W,-j (roe Qij HWij -
pacxoji BOAbI B pEKE B i -TOM MECSIIE j -TO TOJa).
TakuM 00pa3oM, KOJOTHICCKHI MOMYCK B HU30BBAX PEKH (Pacxoj AQ;J)-) A CTOKa (AWZ-JO- ),

CETOJIHS JTIOJDKEH OBITh HEe KaKOH-TO 000CO0IeHHOM (hOpMOI BOCTIPUSATHS YETIOBEKOM PEaTbHOCTH, a
CHCTEMOM B3TJIS/IOB Ha BHEITHUI MHp, TJe HapsSaAy ¢ GUIOCOQCKUMU, HAYIHBIMHU, TOJTUTHICCKIMH,
HPABCTBEHHBIMH, CTETHUYECKUMH M JIPYTHMHU LEHHOCTSIMH MPHCYTCTBYIOT DKOJOTHUECKUE ICHHO-
CTH, TIPEIyCMaTPUBAIOIINE HACTOSATEIHHYI0 HEOOXOAMMOCTh OEpEKHOTO OTHOIICHHUS K MPHPOJE B
WHTEpECcax He TOJBKO KUBYIIUX, HO U OYIYIIMX MOKOJCHHUH, Ui KOTOPBIX MPUPOAA OCTAHETCS Ta-
KHUM K€ UCTOYHUKOM MaTepUATBHBIX PECypPCOB.

Ecnu B OacceifHax pek UMEIOTCS €CTECTBEHHBIC BOJAONIOTPEOUTENH, TO €CTh 3aMKHYTHIE 03€-
Kon
y

JTOTIOTPEOHOCTH 3aMKHYTBIX O3€PHBIX MJIM MOPCKHUX CHCTEM (AQ; ). g onpeneneHuss BOAOMO-

pa uiam Mopsl, TOTAa SKOJOTHYECKHUI MomycK (AQ;:"" ) OonpeaesitoT UCXOAs U3 IKOJIOTHYECKON BO-

TPeOHOCTH B €CTECTBEHHBIX 3aMKHYTBIX O3E€pPHBIX MJIM MOPCKHMX CHCTEMaX MOXHO MCIOJIb30BaTh
ypaBHEHHE BOJHOro OajlaHca Ajsl HEKOTOPOTo HHTepBaia BpeMeHH (+ AQ,, ) B BUJe:

*AQ, =E,-W.+0.),
rne W., O, nu E,— COOTBETCTBEHHO CPEJHHE T'OI0BbIC 3HAUECHUS CTOKA PEK, aTMOC(HEPHBIX OCa[-
KOB Ha MOBEPXHOCTh 03€pa MM MOPs, UCIIApEHHs C €ro MOBEpXHOCTH; + AQ,, — U3MEHEHHUE 00be-

Ma BOJIbI B 03€p€ WJIM MOPE 3a TOT )K€ UHTEPBaJI BpEMEHHU.
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DKoJIOTHYECKasi YCTOWYUBOCTh 3aMKHYTBIX O3€PHBIX M MOPCKHX CHCTEM OIIEHHUBACTCS B
CPaBHEHHMU C €CTECTBEHHOW OJIarONMpHUSATHON IKOJIOTUYECKOM OOCTaHOBKOM, TO €CTh C pa3BUTHEM
OTPHUIIATETBHBIX MPOIECCOB B MPOCTPAHCTBEHHO-BPEMEHHOM aCTEKTE MOJ] BIUSHUEM MPUPOIHBIX U
TEXHOT€HHBIX Harpys3ok. [Ipu 3TOM 3KOJIOTHYECKH IOMYyCTHMBIH CIBUT B CTPYKType BOJHOTO Oa-
JaHCa 3aMKHYTBIX O3€PHBIX U MOPCKHUX cHCTeM ompezenstor B mpenenax 10-20 % ammiurya
30—40-1eTHUX E€CTECTBEHHBIX PUTMOB, pUTMBI 80—90-1€THHE NOIKHBI MOKPHIBATH ATH CABUIH,
obecrnieunBasi HOpMaJIbHOE (PYHKIIMOHUPOBAHUE O3CPHBIX WIIH MOPCKHX CHCTEM.

MuHUMAaNbHBIN 1 MAaKCUMAaIbHBIM SKOJIOTHYECKH JOMYCTUMbIE CABUTU B CTPYKTYPE BOJHOTO
OaslaHca 3aMKHYTBIX 03€PHBIX U MOPCKHX CHCTEM MOTYT OBITh BRIPQ)KEHBI CIICAYIOIUMHU MaTeMaTH-

YECKMMH 3aBUCUMOCTAMH: — AQJI‘?in =AQ,, - Klim: AQY X = AQ,, - Kiim ; 1.25> Kjjm >0.75,

rae Kijm — K03QQUIMEHT, XapaKTepu3yoIUi aMIIUTyAy CIABUIa CTPYKTYphbl BOJHOro OanaHca

3aMKHYTBIX 03€pHBIX U MOpCKUX cucTeM 30—40-1eTHUX €CTECTBEHHBIX PUTMOB.

C oaHO# CTOPOHBI, aMIUTUTYAA CABUTa CTPYKTYpPHI BOJAHOTO OanaHca 3aMKHYTHIX O3€pHBIX U
Mopckux cucteM 30—40-1eTHUX €CTECTBEHHBIX PUTMOB B aOCOJIOTHBIX BEIMYMHAX JOJDKHA OBITh
paBHa MEXIy COOOH, TO ecTh:

¥ (—AQMIN _ 5 (AQMmax)

C npyroii CTOpoHbI, aMIUIUTYJa CABUTA CTPYKTYpPbl BOAHOTO OajlaHCa 3aMKHYTBIX O3€PHBIX
u Mopckux cucteM 30—40-1eTHUX ecTeCTBEHHBIX PUTMOB (AQ,, ) HE AOJKHA ObITh MEHBIIIE IKOJIO-

KOon

ij ) GacceliHa TpaHCTPAHUYHBIX PEK, TO €CTh!

rudeckoro nomycka (AQ

AQ;;?” >AQ,, .

Ha pekax apumHOW 30HBI YacTO BO3HHMKAIOT ONpEAETICHHBIE COPOCHl KOJUIEKTOPHO-

JPEHAXKHBIX CTOKOB (Qg-) M CTOYHBIX BOJI TOPOJIOB U MPOMBIIIIEHHBIX 00BEKTOB (Qicj)’ KOTOpBIE

MIPUBOJAT K YI'PO3€ HEAOIMYCTUMOI'O OCOJIOHIICBAHUA U 3arpsA3SHCHUA BOJBI. C6pOC BO3BpAaTHBLIX BOJ
JAaxXe B Ty K€ PCKYy BCCTAa OCYLICCTBIIACTCA HUKE Bono3a6opa 10 TCYCHUIO, YTO TpeGyeT HEe00X0-
AUMOCTH YyUC€Ta OMMPCACIICHUSA 3KOJIOTMYCCKU JOIMYCTUMBIX ITOITYCKOB BOJIbI B HU30BbA, OCOOCHHO B

TpaHCTpaHUYHBIX pekax. [ToaTomy mpu cOpoce BO3BpAaTHBIX BOJ (Qg +Ql§-) B OacceifHax TpaHC-

I'PaHUYHBIX PEK TOCYJapCTBO, OCYILECTBIIONIEE COPOC, JOIKHO MPOU3BOIUTH COOTBETCTBYIOLINE
MIOITYCKH 3a CYET BBIJICJIEHHOI'O €My TapaHTUPOBAHHOTO pacxo/ia BOJbI:

0F) = aiji - Qjj wm W) =ajji Wi,

rae aijl — J0J1s BO103000pa M3 PEKH [-HOTO TrocyaapcTBa B I -ThI MECAI j-TO TOJa; Qg.l 15M0%1

Wi;?l — rapaHTUPOBAHHBIA PACX0/ BOJBI UM CTOK, BBIIEIEHHBIH [ -HOMY rocyIapCcTBy B i -ThIi Me-
CAIl ] -TO TOJa B PaMKaX COBMECTHOIO MCIIOJIL30BAHMS BOJIHBIX PECYPCOB TPAHCTPAHUYHBIX DPEK,
KOTOPBIC OLIEHUBAIOTCS 10 HEOOXOAWMBIM BEIMYMHAM, OOECICUYMBAIONINM pa30aBIIEHUE COJIECO-
JeprKalIuX BO3BPATHBIX BOJ.

OOBeM 3THX JONOTHUTENIBHBIX MTOMYCKOB (AQ37 ) OIIPENEIISIOT C Y4€TOM MUHEpAIU3aLuu
BO3BPATHBIX JIPEHAXHBIX U CTOUHBIX BOJ, COpachIBaeMbIX B OacceiiH pek:

on _ 0 0 C C
AQyiy = Keol @y (Ciiy I Coon) + Qg (Cisy 1 C o

IR

rae K., — K03hUIMEHT, XapaKTepHU3yIOMNi CaMOOYHUIIIEHNE SKOCHCTEMBI B OacceiiHax pek; lej).l -

MUHEpATH3alUsl KOJUICKTOPHO-IPEHAXKHBIX BOJ, COpachIBaeMbIX [ -HOMY TOCYIapCTBY B I -ThIi Me-
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ciay j-roroma; C ; ; — MMHEpAIM3al sl CTOYHBIX BOJL, cOpachiBaeMbIX [ -HOMY rOCYIapCTBY B I -ThIii Me-

(&:118 ] -ro roaa, CdOI’l — 9KOJIOTUYCCKU NOITyCTUMAaA MHUHCPAJIU3alluA BOAbI B BOLOUCTOYHUKAX.

Kaon

ij ) JOJDKEH BKJIIOYATh B Ce-

Taxkum 00pa3oM, KOMILIEKCHBIA IKOJIOTHISCKUN Tomyck (AQ

on
il

051, KpOME HKOJIOTHYECKU JOMYCTUMBIX HOPM MOITycKa (AQ;} ), OTIOJTHUTEIbHBINA MOIYCK (AQlJ

nimn AWl]aln ), O6CCH€‘II/IBaIOIJ_II/II\/‘I COXPAaHCHUC CIIOCOOHOCTH DKOCHUCTEM K CaMOpPETYyJIMPOBAaHUIO, Ca-

MOOYHIIIEHUIO U CAMOBOCCO3aHUIO:
AQI = AQ, + AQO i AW/ = AW + AW
7} ijl ijl ] ijl ijl

[Ipu >kecTKOM COOJIIOIEHUU TIpeiaraeMblX MPUHIIUIIOB 000CHOBAHUS SKOJIOTHYECKOTO TO-
MyCKa B HU30BBSI PEKH MOXKHO 00ECHEUNTHh BO3POKIACHHWE M BOCCTAHOBIICHUE JKU3HEACATEIBHOCTH
HKOCUCTEMBI B MpeJiesiax peyHoro OacceiiHa u e€ (QyHKIMOHUPOBAHUS KaK Cpellbl OOMTaHUs Yelo-
Beka. [1oj00HbII MpUHIKIT yTIpaBiIeHUs B0O103a00poM B OacceliHaX TPaHCTPAaHHYHBIX PEK MO3BOJIHT
n30exaTh HEJOMYCTUMOTO CHUKEHHUSI MUHUMAIIbHBIX OBITOBBIX PACXOJOB PEK U COXPAHHUTH TEM Ca-
MBIM 3KOJIOTHYECKOE PABHOBECHE B T€OCUCTEMAX.

MpsI cunTaeMm, 4TO B pacCMaTpUBAEMOM IpoOIeMe SKOJIOTHYEeCKH Oe30MacHOT0 HUCIOIb30Ba-
HUS BOJHBIX PECYpPCOB TPAHCTPAHUYHBIX PEK, HECMOTPS Ha BCIO €€ BAXXHOCTh M aKTYaJIbHOCTb, €IIIe
HEJ0CTAaTOYHO pa3padOTaHbl MEXaHU3MBbI €€ pealu3aluu U TpeOyroTcs AalbHEHIINe IeeHanpaB-
JICHHBIC Hay4yHbIE uccienoBanus. OJHAKO, yUYUTHIBAs HEOOXOIMMOCTh 0O€30TIIaraTeIbHOTO MPUHS-
THUSL PELICHUH MO0 SKOJOTUYECKH JTOMYCTUMBIM HOpPMaM IOMYCKOB WJIM U3BATHS BOABI U3 UCTOYHH-
KOB, 0COOEHHO B 0acceifHax TpaHCTPaHUYHBIX PEK, CIEAYeT UCXOIUTh U3 MPEAIaraeMoi MeTO/10JI0-
THH, pa3pabOTaHHONW HAa OCHOBE COANAHCUPOBAHHOTO WCIOJH30BAaHUS MPHUPOJHBIX PECypCoOB U 3a-
KOHOB [Ipuposs!.
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