OLEHKA I'MIPO3KOJOI'MYECKOI'O COCTOSAHUA
ITOBEPXHOCTHBIX BOJl HU3OBBEB P. AMY/JIAPbH

C.P. Canpnosa, J.1O. Cajpapos

OueHka TUAPOIKOJIOTHYECKOTO COCTOSHUSL TOBEPXHOCTHBIX BOJ[ BKJIIOYAET
PETPOCHEKTUBHOE U3YYEHUE COCTOSHUS BOJIHBIX OOBEKTOB TEPPUTOPUM, U3MEHEHUE
TUIPOJIOTUYECKOT0 U THIPOXUMHUUYECKOTO PEKUMA, KAYECTBO U 3arpsi3HEHHOCTh BOJ
pEK, 03€p U BOAOXPAHWIHULLI.

HuzoBbst AMyIapbu OTHOCATCSI K JPEBHEUIIIEH 30HE OpOIIAEMOr0 3eMIIEIENUS U
pa3BUTHE  HApPOJAHOTO  XO3SMCTBA TECHO CBS3aHO BOJHBIMM  PECypCaMmi.
Hcnonp30BaHue BOJIHBIX PECYpCOB B HHU30BBAX AMyJapbu YBSI3bIBA€TCS C
JneOHUITUTOM BOABI M KOJIOTHICCKUMH ITPOOIeMaMH.

Jlns onpeneneHusi TUAPOIKOIO-TUYECKOT0 MU3MEHEHUs BOJHBIX OOBEKTOB 3a
CYET BIIMSIHUS PA3TUYHBIX NPUPOJHBIX U AHTPOMOTEHHBIX (PAKTOPOB, HEOOXOAUMO
M3YUYUTh PEXUM CTOKA, ONPEACIUTh IEPUOJIbl pacyeTa, a TakKe MNPUYUHBI HX
DKOJIOTHYECKOTO W3MEHEHUs. BimsHMe mpupoaHbix (aKTOpOB HA PEKUM CTOKA
CBSI3aHO KaK C U3MEHEHHUEM MOTOJIHBIX YCIOBUU B rOAy, TaK U U3MEHEHHEM KJIMMaTa
3a MHOTOJIETHE. JTO CTalo 3aMeTHO ¢ Hayana 80-x rogoB XX BeKa U MPOJAOJLKAETCA

1o cux nop (cMm. Tabin. 1).

Taoauna 1
PacueTHbIe NepUOABI OGbeM BOIbI, KM MuHnepaau3aunus r/Ja
1926-1960 1067,7 9,25
1961-1982 703,0 25,5
1983-1990 370,0 29,0
1991-1995 271,0 32,0
1996-2000 207,0 51,0
2001-2005 139,0 82,0

N3meHenne o0bemMa BOAbI H MUHEPAJIU3ALMH APajbCKOr0 MOPH 32 pacuyeTHbIE
nepuoabl

(1926-2006 rr.)



Kak BuaHo wu3 T1abn. 1, BIUSHUS aHTPONOTIEHHBIX (PAKTOPOB HaA CTOK
p-AMynapbu Haganuck ¢ KoHIa 60-x rogoB XX Beka B CBA3HM C HHTEHCUBHBIM POCTOM
OpOIIAEMBIX  3€ME€Jlb,  CTPOUTEIBCTBOM  T'HMAPOTEXHHUECKHX  COOPYKEHHH,
UPPUTAalMOHHBIX W  OCYLIMTENIBHBIX CETEH, pEeryJupoBaHUEM CTOKa  PEK,
CTPOUTEIBCTBOM BOJOXPAHWIMIL, YTO MPHUBEIO K M3MEHEHHUIO peXUMa CTOKa PEK,
YMEHBUIEHUIO 00bEMA BOJIbI U YBEIUUYECHUIO €€ MUHEpain3anuu (Tadi. 2).

Jlisg pacdera pexuma CTOKa ObUI BbIOpaH T'MIpOIIOCT Ha p. AMyJapbe B T.
Kepku, ¢ nepuogom HaOmogenuit 1911-2000 rr., rae HOpMBI CpPEAHETOOBOTO
pacxoma Boasl 1757 m’/cek, 06beM — 56,7 KM’ B rofi, KOY(PGHUIMEHT H3MEHIHBOCTH
CTOKa C, = 0,23.

Tao6auma 2

JAuHaMM KA POCTAa CTPOUTEIHCTBO BOJOXPAHUIHIIL

[oawr 1960 1970 1980 1985 1990 2005
Kon-Bo 19 36 57 79 89 91
BOJIOX PaHHJIHIIL
B mpenemax 1 17 21 22 32 34
VY30ekucrana

JUiss  OLIEeHKM M3MEHEHMsI CTOKa, TUIPOXMMHUYECKOIO COCTaBa  BOJBI,
MUHEpaIM3aluy BOJAbl U KauecTBa MOBEPXHOCTHBIX BOJ (PEK, 03ep, BOJOXPAHUIIUIIL)
UCIOJIb30BaHbl (poHIOBbIe U omyOnukoBaHHble wmatepuansl Y3[JPOMETA,
MCuBX, Y3MunsHepruu u Y3rumnpoBoaxo3a.

JUisi TpUHATHS PACUYETHBIX TNEPUOJOB OBUIM HCIOJIb30BAaHbI  CIEIYIOLIUE
METO/Ibl pacyeTa: ONPEIEICHUE PACUETHBIX MNEPHOJOB CPEIHEr0JIOBBIX PAacXO0B
BOAbI, IO W3MEHEHHUSM HWHTErPAIbHBIX KPHUBBIX MOAYJIbHBIX KO3((PUIIMEHTOB
CpPEOHEroJIoBhIX pacxonoB BoAbl (D k) mo romaMm, »k=r(T); wu3MeHeHUE
HOPMHPOBAHHBIX PA3HOCTHBIX MHTETPAIBHBIX KPUBBIX MOIYJIBHBIX KOA(h(HUIIMEHTOB
pacxonoB Boael 1o roaam (D (k-1)/C,=f(T); u3MeHeHue MO rojaM pPa3HOCTHBIX

UHTETPAIbHBIX KPUBBIX AHOMAJIHM MOIYJIBHBIX KO3((UIMEHTOB CpPEeIHErOJ0BBIX



pacxonoB BoAbl - Y (Qi-Qcp)/Qep=I(T) n uncna Bombda “r’ (Xxapakrepusyrolero
COJIHEYHYIO0 aKTUBHOCTB) - ) (Ti-Ip)/To,=T(T).

Ha ocHoBaHuMM BBIIIIEHA3BAHHBIX KPUBBIX OBLIM  BBISBICHBI MEPHOJIbI
U3MEHEHHUSI pEeXHMa CTOKa, MNPOUCXOJSALIME I10J BO3JECUCTBUEM MPUPOJHBIX H
aHTPOIMOTEHHBIX (PAKTOPOB. 3a pacueTHBIN MEepUo ONpeeiIeHbl CPEIHUE 3HAYCHUS
pacxomoB Bojbl (cM. Tabm. 1). Pexxum ctoka pexu 10 1956 T mo TpeM pacuyeram ObLI
CcTaOMIbHBIN, a B mepuoabl ¢ 1957 mo 1966 roaer u 1967 mo 1982 rr. oTMeueHbI
U3MEHEHHUS] 3a CYET AaHTPOIOI€HHOro BO3JAEWCTBUSA. B 3TH mepuonbl Hauyaaoch
OCBOCHHME HOBBIX 3€MENb, CTPOUTEIBCTBO OPOCUTENBHBIX U OCYIIMTEIbHBIX CETEM,
BOJOXPAaHWIHUILL JUIS1 PETYJIMPOBAHUS CTOKA.

C 1983 r. KpuBblE TMOKa3bIBalOT YMEHBUIEHHWE CTOKA, CBSI3aHHOE C
«TOTEIJICHUEM KJIuMaTta». OJTOT (akTop BIMSICT Ha U3MEHEHUs penbeda B
3aBUCUMOCTH OT 30HaJBbHOCTH, a TaKKe Ha YCJIOBUS (POPMHUPOBAHUSI CTOKA
HU3KOTOPHBIX U PAaBHUHHBIX 30HaX, rae ¢ 1983-90 rr. oTMeueHO yMeHbIIEHNE CTOKA.
C 1991-2000 rr. sTOT pakTop Hayan BIUATH U Ha Tpenropusie 30861 C 2001-05 rr.
OH OXBAaThIBA€T TOPHBIE U BBICOKOIOpPHBIE PAMOHBI, T/I€ CTOK YBEJIMYMJIICS 3a CUET
TassHUS CHEXHUKOB W JIEAHUKOB, IIO3TOMY B TPEX CIIy4asX Ha KPUBBIX OTMEYAETCS
YBEIIMYEHUE CTOKA.

Takum 00pa3om, HaMU OBUIM BBISBJICHBI O pacyeTHBIX MEpUosIoB - 1926-56;
1957-66, 1967-82; 1982-90; 1991-2000; 2001-05 rr.

s TUAPOIKONOTMYECKOW OLEHKA CTOKa HHU30BBEB p. AMyJIapbu IO
pacueTHbIM TepuoiaM ObUIM BBIOPAHBI THAPOIMOCTHI: HIKHEH Obed TysMyrOHCKOTO
BoAoxpaHmwinia; r. Kumuak; kunut. Caman6ait u kunui. Kel3bunkap U MCIOJIb30BaHBI
TE€ K€ pacyeTHble nepuoabl. [lo cpeaHerofoBbIM 3HAYEHHUSIM 3a MEPHOJIbI
IIPOU3BEIECHBl PACUEThl CPEAHETOJOBOIO CTOKA, OIPEACNIEH THIPOXUMHUYECKHMA
COCTaB BOAbl M €€ MuHepanuzanusa. Ha ocHOBe 3THX pe3ynbTaTOB MOCTPOEHBI
COBMEILIEHHBIE TPa(UKH, YKA3bIBAIOIINE HA THAPOIKOIOTHIYECKOE U3MEHEHHE CTOKa,

MUHEpaAIU3alii U XMMAYECKOI0 COCTaBa BOJIbI B HU30BBAIX P. AMYIapbs (CM. KapTy).



PR ", TUJIPODKOJIOTUYECKAS KAPTA
HU30BBEB p. AMYJIAPbU
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Ob6beM Boasl HuKEe TyAMyIOHCKOTO BOAOXPaHWJIMINA JO YCThS PEKHU
pazbupaercss B KpyIHbIE HUppUrallMoHHble KaHanel — Tamicaka, [laxTaapHha,
Kbi3ketken u Cysunu. Hwmxe kunw. Caman6ail Bojo3abopa Her. B HU30BBsX
AMynappu  oTMeyaeTcsi cOpoc M3 KOJUIEKTOPHO-IPEHAXKHBIX  ceTed  —
[Topcankynbckoro, K-5-1, Bocrtounoro, bepynuiickoro, Yymy4KyJabCKOro,
Kapakanmmakckoro um gp. Hmke xkunur. Camanbait Bmamaer xkomiektop KKC,
OCTAJIBHBIE KOJUIEKTOPBI HAXOAATCS 3a IpeleiaaMu opolraeMon 30Hb Kapakannakuu
u nuTarT o3epa — Cappikambliil, Xomkakyinb, Mamankyns, Cynouse, KapaTepens u

Ip. B 3THX KOJIIEKTOpax XUMUYECKUNA COCTaB BOJIbI

Taoauna 3



MuHepaju3auus BOAbI 03¢p HU30BbEB P. AMyIapbu

Ne | Ha3Banue o3ep Munepanuzauust Bozsl, | CocTaB BOJbI
r/n
1 | Hayrkynsckoe — cucrema | 1,75-3,63 CI™, SO,Me;
o3ep

2 | Cynouse 1,6-4,46 SOV, CIN;
3 | Cymoube, Gonbliioe oonee 5,0 SO, CINY;
4 | XomKakonb 2,43-3,36 SO, CIME;
5 | Mawaukosb 1,75-3,63 S04, CI™;
6 | lerexons 1,27-3,60 CI™i, SO4™5,
7 | Capbikambliin 4,0-17,4 SO,Me, CIM;
8 | Apax 6oxee 80,0 CI™.




OTHOCHUTCS K KJIacCy CyJb(haTHOMY, TpyIIie HATPUEBOH BTOPOTO U TPETHETO THIIA.
Munepanuzaius okojgo 9 r/1. CTOK HMX 3arpsi3HEH M OTHOCUTCA K KilaccaM
3arpsi3HEHHBIX ¥ MECTaMU TPS3HBIX (CM. TaouI. 3).

B  Hm3oBBAX p. Amymappu - oOT HmWwkHero Obeda TysMmyroHCKOro
BOJOXPAHMIIUIIA J0 YCThsI U3MEHSIETCS MOHHBIA COCTaB BOJBI, OCOOEHHO MOCTE T.
Kumyaka. M3MeHeHne MOHHOTO COCTaBa BOJBI K YCThIO PEKH M3MEHSET €€ Kiacc,
IPyImIy M THI XHMH4eckoro cocrtaa ot S™; go SCIM&; wmm CISME;.
Munepanu3zaiusi B HKHeM Obede TysIMyrOHCKOTO BOJOXPAaHUJIHINA TTOBHIIICHHAS
u 6m3ka Kk 1 1/11, a Ha nocty Kei3punxkap B cpeaneM - 1,7 r/n (em. kapty, Tadm. 3).

Tadanua 4
JIluHaMHuKa U3MEeHEeHHsI KavyecTBa BO/IbI 10 NMOCTaAaM B HU30BbSX P. AMy/AapbHu,

mr/i (1 - HuxHelt Obed TysIMyHOHCKOr0 BOJAOXPAHWJINIIA; 2 - KHIILL.

Kb3bL1Kap)
HOJIbI 1990 1995 2000 2001 2004
NurpenneHrel
1 2 1 2 1 2 1 2 1 2
0O, 11,1 112,319,39 |11,73 19,19 |11,1 |9,29 |12,06 9,95 |11,2
bnK 3,1 125 | 1,49 146 |0,8 1,58 [0,98 |1,2 0,798 | 0,86
XIIK 16,0 | 16,2 | 6,6 5,6 10,7 29,6 |16,6 |43,6 |32,76 | 35,5
NH4 0,1 10,04|0,03 |0,06 |0,043 |0,019 |0,01 |0,03 |0,058 |0,087
NO, 0,02 10,020,019 | 0,007 | 0,035 | 0,019 | 0,002 | 0,005 | 0,001 | 0,005
2 6
NO; 0,69 11,04 0,42 1098 |0,79 |0415 1,22 |1,08 |0,204 |04
Cu mKkr/n 3,30 (2,6 |0,9 0,7 0,73 10,7 0,8 1,5 1,78 | 1,49
Zn MKr/n 83 |50 (2,03 |63 5,4 27,9 13,0 2,5 3,57 |3,14
®eHon 0,00 | 0,00 | 0,008 | 0,002 | 0,002 | 0,002 |- - - -
7 4
Hedrnponyk | 0,05|0,03 0,08 |0,04 |0,04 |0,04 |0,02 [0,03 |0,036 0,02
T
ol XTI 0,01 { 0,00 | 0,008 | 0,001 | 0,01 {0,008 | 0,008 | 0,004 | 0,006 | 0,0




7
yI' XTI 0,01 | 0,00 | 0,003 | 0,0 0,001 | 0,004 | 0,004 | 0,003 | 0,0 0,0

3
Cr MKr/n - - 1,6 0,2 0,6 0,8 0,4 0,2 0,04 |0,343
Ag MKT/n - - - 1,8 0,7 2,2 - 1,8 - -
dTop 0,14 0,3 0,29 (0,37 0,23 0,34 |0,25 |0,34

OTMEUEHO H3MEHEHUE MHHEpaIN3a-UUM BOAbI IO PACUYETHBIM IEPHUOJAM,
CBS3aHHOEC C HW3MEHEHHEM O0BbeMa BOABI - MPH YBEIWYEHWH OOBEMa CTOKa
YMEHBIIICHUE MUHEPAIU3AUU BOAbl PEKH, a IPU YMEHBUIEHUH CTOKA MOBBILLICHHUE
MuHepanuzanuu. Ha moBblieHue MUHEpaJIM3aluK BObI B pyciie Huxe r. Kunmuaka
BIIMSACT BKJIMHUBAHUE U TMOJIMUTHIBAHUE COJICHBIMU T'PYHTOBBIMU BojaaMmu. Takoi
e peKuM HabIroaeTcs B o3epax U Ha J[ayTKyJIbCKOM O3€pHOM BOJOXPaHWIIMILE
(Tabm. 3).

B  paGore Takke  wmccienoBaHo — TyAMyIOHCKOE — BOJOXPAaHUIIUIIIE,
sKkcmutyatupyemoe ¢ 1975 r., o6bemom 7300 MuH. M. MUHepaamsamust BOAbI B
BOJIOXPAHWJIUILIE M3MEHSAETCS BHYTPU T0Jla, OCOOEHHO B NEPUOJ BEreTaluu, 3a
cyeT cOpoca KOJUIEKTOPHBIX BOJI ¢ opolaeMbIX mojeir Yopxkyiickor n byxapckoi
obnacteil. CuiibHOE TMOBBIIIEHHE MUHEpaIu3alluu HaOJI0AaeTCs B Mac U UIOHE U
nocturaeT 4,12 1/11, yBenMYMBAETCS COJACP)KAHHE HOHOB Mg”, Ma’, SO.?, CI,
oprannueckux BeniecTB (enos, NO,, CITAB. B cpeanem rogoBoe u3MeHEHHE
MUHEpalu3auu BoJibl B TysSMYIOHCKOM BojaoxpaHuiuile usmensercs ot 0,8 g0
1,0 r/n (cm. kapry). MI3MeHeHne kadecTBa BOJBI p. AMyJapbH OT HUXKHETO Obeda
Tysamyrorackoro Bogoxpanwmme 0 kunul. Kempupkap ¢ 1990 mo 2004 rr.
npeacTaBieHa Tao. 4.

I[lo pe3ynbraTaMm BUIOHO, YTO JUWHAMHKAa UW3MEHEHHUs IIOKa3aTesen
XUMHUUYECKOTO COCTaBa BOJbl YXYJIIIUIUCh, OCOOCHHO OTMEUAeTCs YBEJIUYCHUE
OpPraHMYeCKUX M HEOPraHMYECKUX BEIIECTB, TAKUX KAaK MeJllb, LHUHK, XpOM U
MbIIIBSAK. B 1ienom, cocrtaBineHHass HaMu «l'MIOpo3koyiornyeckass KapTa» aala
BO3MOYKHOCTh OIICHUTh Ka4€CTBO BOJIBI 3a TMociennue 15 et (tadi. 4).

bbutn olleHEHBI TPUTOJIHOCTU BOABI JJI1 OPOLIEHUS B HU30BbSIX AMYyJapbu
no ¢opmynam O.A. Anekuna [1], SAR, Crebnepa, CAHUNPU u pacuérsl

IMOKAa3bIBAKOT, 4TO B CPCAHHNEC 1 MHOI'OBOAHBIC I'OJAbI BOJA IIPpUI'OAHA OJISA OPOIICHMA,




a B MaJIOBOJIHbIE — HE MpUroAHbl. B To xe Bpems mo ruaponocty Kumuak Boja
6omnee ocosnonioBana u o ¢opmyiaam A.H. Moxaiiko u M. Cabenbya, rae Boja
MIPUTOJIHA JIJIsl OPOIIIEHUsI BHE 3aBUCUMOCTH OT BOJIHOCTHU roja [2].

N3 BbIIIECKa3aHHOTO BBITEKAET, YTO THIPOIKOTIOTUUECKOE COCTOSIHUE HU30BBS
p. AMyapbu cUMTaeTCs 3arps3HEHHBIM (CM. KapTy, Taou.1-4), a Apanbckoro Mope
- CWIBHO 3arps3HeHHbIM (Tabia. 1), rae Munepanuszanus Bojabl 6osiee 80 1/ U OHO

OTHOCHUTCS K XJIOPUIHOMY KJIACCY HATPUEBOM TPYIIIIE TPETHETO TUIA.
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