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PETPOCHEKTUBHBINA AHAJIN3 XUMHUUYECKOI'O
COCTABA BOJIbI MAJIBIX ITPABOBEPEXKHBIX
IMPUTOKOB UBAHBKOBCKOI'O BOJOXPAHUJINIIIA
B 3SUMHUMN NEPUOT*

N.JL I'puropsesa, E.E. Jlanuna, E.A. Yekmapena

Hpanbrobckas HUC — pununan OenepanbHoro rocyaapcTBeHHOro 6105K€THOTO
yupexcaenus Hayku MHCTUTYT BoaHbIX npobnem Poccuiickoit akagemuu Hayk,
r. Konakoso, Teepckas obnacts

BeinonHen avanu3 H3MEHeHMs XHMMHHYECKOro COCTaBa BOJAbI MAJBIX
npasobepeskHblX npurokos Meanbkosckoro sogoxpanunmina (pp. Hoibuua,
Honxoska, Cy4oK) B 3MMHIOIO MEXKEHDb 32 MHOrONEeTHHH nepuos. ¥ CTAaHOBIEHO
YBEJIMYEHHE MHHEpalnu3aluy, oOleli  JKeCTKOCTH, KOHLEHTpauuH HOHOB
MarHis B BOJE BCEX BOJOTOKOB KaK CJI€[ICTBUE YBEJIHYEHHS TMPHTOKA
NnoA3eMHbIX BOA. BblgBneHo, uro Bo3pacTaHHe KOHLIGHTPAUMi XJIOPUJIOB B
BOZIE MaJIbIX peK CBA3aHO C MOBEPXHOCTHbIM CMBIBOM ¢ BogocOopa BO Bpems
oTrenenei. YBenMUEHHWE TEMIEpaTypbl BO3AYXa B 3MMHHHA Nepuox W
YYaCTHBUIMECS OTTENE/NH MPHBOAAT K YBEIHYEHHIO A0/ OONOTHBIX BOL B
NUTaHWK HEKOTOPBIX pek (p. Hoibuua).

Kniouesvte cavea: Heanvkosckoe eodoxpanwnuye, manvle Hpumoxu,
PEemPOCREKRTUGHBLU AHAAU3, 3UMHUU REPHOO, ZUOPOKTUMAINUYECKUE YCI0GU,
XUMUYECKUU COCMAB 6000l

MBaHBKOBCKOE  BOJOXpAHMJIMINIE —  BOJOEM  KOMITJIEKCHOIO
Ha3HaueHHs, nepsas cryneHb Bomkcko-Kamckoro kackaga BoJOXpaHHIIHIIL,
co3gano B 1937 r. B pe3ynbTaTe COOpYKEHHs MIOTHHEI ¥ ¢. BaHbKOBO (B
Hacrosmee Bpems I. JlyOHa). [lonueni obvem Bomoxpanumumna npu HITY
cocrasnger 1.12 kM®, mionans BOAHOTO 3epkana 327 kM2, cpeanss ry6uHa —
3.4 M, nmnomange MeJakoBoauid — oxoso 48% OT mioLagu BOJHOrO 3epKaja.
[Ipu HITY noanop ot nnoTHHBI BOAOXpAHUIIKINA POCTUPACTCs 110 T. TBepb.

OCHOBHYIO pOJIb B MMTAHHHU H (POPMHUPOBAHHH XHMHYECKOI0 COCTABA
BOJIbI BOJIOXpaHHIIHIIA UIpatoT pekH Bonra, Teepua, lloma u Jlama, 06bem
CTOKa KOTOPBIX COCTaBiseT cooTBeTcTBeHHO 59, 24 m 11% or oOmero
npuToKa B Bofoem [7, c. 25]. B MBaHbKOBCKOE BOJAOXPAHMIIHINE HA y4acTKe
or Teepu nmo JlyOHBl BHamaer TakKe psa MaibiX TPUTOKOB. 3TO
npaBodepesxuble: Jloibuna, Jlonxoska, Cyuok, Muroxa, Toporka, ITono3zoeka
u nesoOepexnsie: Opma U Cosp (puc.). ['maponoro-mopdomerpudeckue

" McenenosaHue BbINOMHEHO B paMkax nopaepiantoro POGHU u MpasutenbcTBom
Teepckoit obnacti HayuHoro npoexta Ne 18-45-690001.
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XapaKTEepPUCTUKH OCHOBHBIX IpaBOOEpeIKHBIX MpUTOKOB MBaHBKOBCKOTO
BOJIOXpaHUIMILA [IpeJIcTaB/IeHb! B Ta0IL. 1.

Mauoii pexoif 0OBIYHO CUMTAIOT BOAOTOK, PAcIOJOKEHHBIH B OQHOM
reorpaduueckoil 30He M umeromuid nuHy He Gonee 100 kM u wiomags
Gacceiina B mpexenax 1000 — 2000 xm? [2, 11]. Manble pekd HMeIOT
IOCTOAHHBLIA CTOK B TEYEHHWE BCEr0 Troda MIM KpaTKOBPEMEHHO
NPEPLIBAIOIIMHACA CTOK BCIIEACTBAE HCTOLUEHMS 3alacoB APEHHPYEMBIX HMH

MOA3eMHBIX BoJ (2, 14].
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P u c. Kapra—cxema VIBaHBKOBCKOr0 BOJOXPAaHMIIKIIA C MATIBIMH IIPHTOKAMH.
Crsoper Habmronenuii: 1 — p. Jlouxoeka, ctBop Cenuxoo; 2 — p. Cyuoxk,
ctBop Baxpomeeso; 3 — p. Jloitbuua, crop Kouearikoso

Tabruyal
I'maponoro-mopdoMeTpuyeckue XapaKTePUCTHKH HEKOTOPBIX
npaBoOepexHBIX NPUTOKOB M BaHEKOBCKOro BOJJOXpaHuIuLia, 1o [7, 16]

Hasganue [Inowane Cpeannmid
Jnuna, m‘, A roJ0BOMH Xo03sHCTBEHHOE
BOJIOTOKA Gaccelina, ) upuna, | Inyduna, %
KM - pacxof, MCIIONb30BaHHE
KM* 3 M M
M-/c
p. Jo#buia 24 192 1.25 0.5-100 - B, C, Cx, aP, P
p. JloHXOBKa 25 158 1.03 5-400 05-25 | B,C,Cx,aP, P
p. Cyuok 17 58.3 0.38 3-60 0.5-6 B,C,nP, P

[Ipumeuanue - ¥*B-pojocHabuenue; C-cynoxoncteo; AP-nioburensckoe
pbri6oa0BCTBO; CX-cenbekoe X034icTBO; P-pekpeatins

,[[O.TIH MaJIbIX MPUTOKOB B NMOBEPXHOCTHOM IIPHTOKE B W BaHBKOBCKOE

Z0J0XPAHUIIMIIE  COCTAaBJSET BCEro okoigo 3—4%,

=

HG pollb HMX B
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(GopMHpPOBaHHM KayeCcTBa BOJbl BOLOXPAHWIMINA W €ro 3BTPOPHPOBAHUH
CYLIECTBEHHa, OCOOEHHO Ha MPUYCTHEBBIX y4yacTKax [6, 7].

[To ycnoBusAM NnuTaHuA U PEKUMY TH PEKH OTHOCATCA K BOCTOYHO-
CBPOIICHCKOMY THITY, JUI1 KOTOPBIX XapaKTepHO BbICOKOE MOJOBOILE, HU3KHE
3UMHsISL M JIETHsISI MEXKEHD M ITOBBILIEHHBIH CTOK oceHbio. ITuTanue pek cocTout
u3 cHerosoro (6onee 50%), rpynrosoro (30-35%) u cmewansoro (15-20%). B
3UMHHH TEPHOJ IHWTAHUE DEK OCYIUECTBISIETCS HCKITIOYMTENBEHO TPYHTOBBIMH
BOJIaMH, B TEIIIBIC 3MMbI — YaCTHYHO BOJAMH BEPXHHX ITOYBEHHBIX TOPU3OHTOB [6,
71.

CocrosinHe ManbIX pek B 3HAYUTENBHOW CTENEHH 3aBHCHT OT
MPUPOMHBIX OCOOEHHOCTEH pedHbIX OaccelHOB, XapakTepa M MacmTabos
XO3SIUCTBEHHOIO HCIIOJIb30BAHUS NPHPOAHBIX pecypcoB TeppuTopui [1, 11].

M3BecTHO, 9TO Masble PEKH SBIAIOTCA HHIMKATOPAMH H3MEHEHUS
9KOJIOTHYECKOro  cocrossHus  Tepputopuit  [1, 11], mnockomeky ux
IHJIPOXHMHYECKUH pekUM (OpMHpYETCsi, B 3HAYMTENBHOH CTEIICHH, IOJ
BIMSHUACM AHTPOIIOr€HHON HArpyskH, YBEIWYEHHE KOTOPOH TPUBOJUT K
YXYILICHHIO KayecTBa BOJLI B MaIbIX BOJOTOKaxX B 0ojiee 3HAUMTEILHOMN
CTEIIEHH, YeM B KPYIHBIX.

O4eBraHO, 4TO Masble pekH OyIYT TaKKe HHTEHCUBHEN pPearnpoBaTh
Ha H3MEHEHHE T'MIpOKIMMATHYECKOH CHTYalldd B perHoHe, YeM KpPYIIHBIE.
Hamu panee ObIIM BBIABICHBI TEHACHUMH YBE/IUYEHHs CPEIHEMECSUYHBIX H
CPEIHErOJ0BLIX TEMIIEPATYP BO3/1yXa M CYMMBI OCAJKOB 34 MHOIOJIETHUI
nepuon mo Mmereocranuuu TBeprs [13, c¢. 12]. HabGmopmaercs noswlenye
TeMIIepaTyphl Bo3yXa B nocaeanue 30 ner B CpaBHEHHH ¢ NIEPHOAOM ¢ 1944
no 1974 rr.: B suBape Ha 0.6°C, B ¢eBpane na 0.67°C, B mapte na 0.77°C, B
anpene Ha 0.43°C, B mae na 0.28 °C, urone Ha 0.15 °C, mone na 0.37°C,
asrycre Ha 0.17°C, centabpe na 0.14°C, oxtabpe na 0.17°C, HosOpe Ha
0.12°C, nexabpe Ha 0.06°C [13, c. 12]. Takum o6pazom, Bonee 3HAYUTETBHOE
IOBBIIICHHE TEMIIEPATYPBI BO31yXa OTMEYAETCS B IEPHOM C SHBAPS 110 MapT.

M3meHeHne KIMMAaTHYECKHX YCIOBHA HeceT 3a co0OH CHHXKEHHe
JUIATEJIBHOCTH 3UMMHEr0 NEPUOJd, YBEIUYEHHE KOMHYECTBA OTTENeNed U UX
HHTEHCHBHOCTH, YMEHBIICHHE ITTyOHHbBI IpOMEP3aHus Mo4BeHHOTO citos [10,
¢. 46]. CnenosartenbHO, BO3pAcTaeT BEIUYHHA HHPUIHTPAIIMOHHOTO [THTAHUS,
Ha 3epKal0 IPYHTOBBIX BOJ IOCTYNAIOT NMPOIUEALIHE Yepe3 TOYBY W 30HY
a’paliH TaJible BOJIbI, B pE3yNbTaTe H3MEHACTCS MHHEPAIH3AIMA TOA3EMHBIX
BOJI, KOTOpbIE B OCHOBHOM NHTAIOT Majible PEKH B 3UMHHUI nepuoa. B mecrax
JIMHCHHBIX M JIOKANbHBIX HCTOYHMKOB 3arpsi3HEHHs  (aBTOTpPACCHI,
MAarucTpasbHble U JKEJE3HbIE JOPOTH, ypOAaHW3HUPOBAHHBIE TEPPUTOPHH) C
JHEBHOM IOBEPXHOCTH € TAJIbIMH BOJIAMH B PEKH OY1yT HEU30EKHO NOCTYIIATE
TaKue KOMITOHEHTHI IPOTHBOT0JIOIEHBIX PEareHTOB KaK XJIOPHUIBI U HATpUi
[8, 9].

OT1Gop npo0 BoABL B MAJIBIX peKax, a TAKKE B KOJIOALAX H POJHUKAX HA
UX BOJOCOOpE MpOBEEH aBTOpaMu B 3uMHHe nepuonsl 2018 u 2019 rr. us3

o



Becmuuk Tel'Y. Cepusi "[eozpaghun u seoskonoaua”. 2020. Ne1 (29)

noBepxHocTHOro ropusonra cornacHo ['OCT 31612012 «Boma. O6wiue
TpeboBanus Kk ordopy npod» [5, c. 1-22].

AHanu3 npo0® OCYHIECTBIANCS B aAKKPEAHTOBAHHON XHMMHYECKOH
nadoparopud UBHUC UBII PAH (arrecrar akkpeautauuun RA.RU.21AH96
oT 28.10.2016) no arTecToBaHHBIM MeTo/IMKaM. B nipobax BOIbI ONpeesii
Pusnko-xummuyeckue nokazatenn (pH, >1MeKTpONpOBOJUMOCTL, MYTHOCTH,
B3BElICHHbIE BELIECTBA), MAKPOKOMIIOHETHBIH coctas (HCOs,, Ca’*, Mg*,
SO4%, CI', Na* u K"), 6roreHnbie 31eMeHThI (Feosu., S1, coenpHeHns a3o0Ta U
(pochopa), noxaszarenu conepxuaHus opranuveckux coenunenuii (BITKs,
nepmaHraHatrHas oxkuciagemocts (110), usetHocTs), copeprkanne KHUCIOpoaa,
He(TeTIPOAYKTHL Metoasl HCCTIeIOBAHMS THTPUMETPUYECKHIA,
HOIOMETPHUYECKHH, I'PaBUMETPUYECKHH, TMOTeHIHoMeTprueckuit (pHmerp—
nornoMeTp «Ikorect 2000M»), doromerpuueckuit (cnekrpodoromerp B
1100), UK cnextpodoromerpus (koruenrparomep KH-2m MIIBK.010).

J1s  peTpoclieKTHBHOTO  aHanu3a Obuld  BBIOPaHBI  CTBOPEI
HAOMOIEHHH, paclONOXEHHbIE BHE 30HBI MOJNIOpa OT BOAOXPAHMIIHING, MO
KOTOPbIM HMMEIOTCA JaHHBIe HabmoJeHHH 3a MHOTONETHHIl NHepHox: P.
Ho#buna — Kouensikoso, p. Cydok — Baxpomeeso, p. Jlouxoska — Cenuxoso.
OnnoBpemenHO oTo6panu mpobsl BoAbl M3 Koloaues B jyl. Kouenpikoso H
BaxpomeeBo u u3 ponnnka B ¢. CenuxoBO, pacrliofiOMEHHBIX MPAKTHYECKH
Onn3 ypesa. CpaBHHBaJINCL TOJNBKO Te XMMHYECKHE IMOKA3aTelH, KOTOPHIE
OIpeJIENsIMCh BO BCE TPH NepUoaa HaO IO ICHUIA.

Hcroku pex [loitbuna, Jlonxoska u CydoKk mpeacTaBidoT coboii
OonoTHele MaccuBbl TBepckoii u MockoBckoit obnacteit [7, 12]. Ha
()OPMHUPOBAHHE TUAPOXHMHUYECKOTO PEXKHMMa YCTHEBBIX YYACTKOB MAJBIX peK
OKa3bIBAET 3HAUMTENBHOE BIMsIHHE MBaHBKOBCKOE BOXOXPAaHHIIHILE.

B Oopra u pycno Boirn U ee ManbIX MPHUTOKOB PasIpPyKalOTCHd BCE
BOJOHOCHEIE ropu3oHTHl (BI') 30HEI akTHBHOro BOJ00OOMEHA — IPYHTOBBIE M
HarmopHeie. ['pyHTOBBIE BOABI OeperoBoit 30HBI JiesTCs Ha Oe3HANOpHBIE —
nepBble  oT moBepxHocTH BI, u cyOHanmopHble, B KOTOpBIX IO
MPOCTPAHCTBEHHOMY  IIOJIOMEHHIO  BBIICNSAIOTCS  MEKMOpPEHHBIE U
MOJAMOpEHHBIE BOJBL. be3HamopHble BOJABI NPUYPOYEHBI K COBPEMEHHBIM
oonmotnomy (hIV) u ammoBnameromy (alV) BIT; BepxHeuyeTBepTHUHOMY
anmosuansHOMY (alll) 1 HagmockoBckomy QmoBuornauuansaomy (fllms) BIC.
[To xuMuYeckoMy coCTaBy IpPYHTOBBIE BOXBI paHee otHocHmuch Kk HCO3—Ca
Tdny, a B nocneanue rojpl K CO:—Ca-Mg tuny ¢ munepanuzauueit 200-500
mr/am? [3, 10].

AHTponorennoe Bo3JelicTBHe Ha (OPMHPOBAHME KAuyeCTBa BOJbI
MaJIbIX NPHUTOKOB MBaHBKOBCKOIO BOJOXPaHHIMINA 3aKIIOYAETCSH, MPEeNIe
BCEro, B TIOBEPXHOCTHOM CMBIBE 3arpsA3HMTE]ed ¢  cenuTeOHBIX,
IPOMBIIIJIEHHBIX M CENbCKOXO3SICTBEHHBIX TEPPHTOPHH, a TaKKe B
ronajaHHy B BOJOTOKH CTOYHBIX ¥ JIMBHEBBIX BOJI PA3HOH CTEMEHH OYMCTKH.
B 3sumnuit nepuos Bo Bpems OTTeleNedl Ha y4acTKax, e OTCYTCTBYET

-33 -
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JeJISTHOM MOKPOB, B MaJIbIE€ PEKH NONAJAr0T XJIOPUIBl U HATPUH — KOMIIOHEHTBI
IIPOTHBOrOJIONEAHBIX pPeareHTOB. 30HUPOBAaHHE BOJOCOOPHBIX TEPPUTOPHH
npaBoOepekHbIX TNPUTOKOB VIBaHBKOBCKOrO BOJOXPAHUIMINA [10 BHIY
AHTPOTIOr€HHOM Harpy3KHu NpeAcTaBiIeHo B Ta0. 2.

M3 Tabiuupl BHAHO, YTO B MCTOKAX Mayble PEKH HaXOHsTCs B
€CTECTBEHHOM COCTOSIHHH, @ B CPEJHEM M HM)KHEM TEYEHHH PacIiOOKeHBI
cenuTeOHbIE, [IPOMBILLIEHHBIE " peKpeanoHHbIe 30HBI.
CeJIbCKOXO3SIHCTBEHHBIC 3€MJIM HMEIOTCS TOJIBKO B CpPENHEM TEUCHHH P.
Honxoskd. [lo cpaBHenuio ¢ 80-90-mu rojamMu NpOLIIOro CTOJIETHS Ha
BoJocOOpax paccMaTpHBaEMBIX TPHTOKOB 3HAYATENBHO YMEHBIIHIIACH
IIOLAab 3€MEb CeJIbCKOXO3HCTBEHHOTO Ha3HAYEHUSA M YBEIHYHIIACH
IJIOLIAIb PEKPEAllHOHHBIX 30H.

Mansle pexu ob6naparoT HeGONBINOH CHOCOOHOCTHIO MOMOJTHEHHUS
BOJHBIX PECYPCOB. JTH BOAOTOKH OYEHb YYBCTBUTENIBHBI K PA3JIMYHBIM BUIAM
BO3NEHCTBHS, KOTOPBIE MPUBOAAT K HX 3arpa3HEHHIO, 3aCOPEHHIO H
ucToueHuo 6, 7, 15].

Tabruya?
3oHHpOBaHHE BOJOCOOPHOIH TeppuTOpUH NPUTOKOB MBAaHBKOBCKOTO
Bojoxpasauama [135]

Ne Ha3panue =
n/n | Bomoroka | o 5 o KpynHbie
e & = oo E AHTPOMNOreHHbIe 00BEKTHI
2 [5) 2 x| Z
i 5 = 2 g
& ] =
5] = = L o=
f= = 2 b U
= Al 8 Tt & 3
& QE| BE| ==
4 ol 8u|l &3
o E &l Ual &
1 Hoiibuua Tpacca M10, OO0 «AGC
Flat Glassy (cTekoNbHbil
2.3 2 = 3 3aBoj), cenurebHas
3aCTpoHKa, TYPHUCTCKO-
pekpealioHHas 30Ha
2 JoHxoBka CBHHOBOAYECKHH KOMIUIEKC
23 7 ’ 3 «CenuxoBo»,  cenurebHas
' 3acTpoiika, noao4Has
CTaHLUS
3 Cydok CenutebHasg 3acTpoiika,
a3 - — 3 TYPHCTCKO-peKpealHoHHas
30Ha

[Tpumeuanue: YyacTku peku: 1 — UCTOK, 2 — cpeHee TeHeHHUE, 3 — YCThE.

Hamy npeipiayiige HCCIEAOBAHMS [MOKA3aJd, YTO BOJa MAabIX
paBoGePeIKHBIX MPUTOKOB VMBaHBKOBCKOTO BOJOXPAHMJIMILA OTHOCHTCH K
rUAPOKApOOHATHOMY  KallbllM€BO—Mar€ueBoMy  THNy.  Pernonanbuas
0c0OEeHHOCTh NPUTOKOB VBaHBKOBCKOTO BOJOXPAHWIMINA 3aK/IIOHACTCA B

s o
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BBHICOKOM COZEPIKaHHHM B BOJE JKene3a M MapraHia, a Takke OoibLIuX
3HAYEHHUSX LIBETHOCTH M [IEPMaHraHaTHOM okuciseMocTH [4, 7].

XuMuueckui €OCTaB BOABI M MEXKroJoBas AWHAMHKA MOKa3zaTeed
KauecTBa BOJbI ManbIx MpaBobepexHbix nputokoB ([loitbuma, JloHxoska,
Cyyok) MiBaHbKOBCKOro BOXOXpaHUIMIIA paHee Oblny uzyyensl B 1979-1980
u 1996-1999 rr. [6, 7]. CoBpemeHHOE COCTOSHHE KayeCTBA BOJIbl 3THUX K€
MaJibiX PEK U TPYHTOBBIX BOJ| HAa MX BOA0OCOOpE HCCIEI0BATOCH aBTOPAMH B
sumHuil nepuoa 2018-2019 rr. PesyabTaThl XMMHYECKOro aHanu3a mpobd
BOJIBI NIpeACTABIEHE] B TaOi. 3 1 4.

Tabruyal

XUMHUECKHIl COCTAB TPYHTOBBIX BOJI Ha BOJOCOOpE MalbIX NPaBOOEPEIKHBIX

nputoKoB (1 —3uma 1998-1999 rr., 2 — 3uma 2018-2019 rr.)

Hurpeauenr, a. Kouenpikoso | 1. Baxpomeero | c. CenuxoBo

€IMHHLbl H3MEPEHHS 1 2 1 2 1 2
pH, en pH 6.9 7.9 Tl 7.3 6.9 7.4
O, mrO/am’ 1.2 0.5 5.1 6.0 2.4 1.2

IlgerHocts, rpan. Pt-Co 25 5 60 10 20 7

LIKaIb]
I'uapokapGoHaThl, Mr/am® 2441 | 250.2 | 5004 | 463.8 | 414.9 | 451.5
O6uas  xkecTkocTth, Mr-| 5.8 5.7 6.4 8.2 10.0 9.2
sks/am’

Kanbuuii, mr/am’ 80.2 62.5 | 1202 | 118.0 | 1323 | 1283
Maruu#, mr/am’ 21.9 31.3 4.9 217 41.3 34.0
AMMOHUHUHBIH asor, | 0.38 0.02 0.74 0.33 0.34 0.02
mMriN/am?

Hurpurhsiii asor, mrN/av® | 0.003 | 0.003 | 0.020 | 0.002 | 0.010 | 0.005
Hutparumii azot, MrN/nm’® 14.1 146 | 047 | 005 | 908 | 42

docdarsl, Mr/am’ 0.051 | 0.045 | 0.002 | 0.001 | 0.027 | 0.076
Xnopuapl, Mr/am’ 24.0 13.5 139 | 162 | 695 | 39.7
Cynbdatel, Mr/am’ 79.0 | 39.6 | 30.0 8.5 129 | 54.7
MuHepanusauus, mr/am’ 449 327 669 635 787 | 709

PeTpocneKTHBHBIN aHAIH3 ToKa3aTeNlell XAMHYECKOT0 COCTaBa MajbIX
nputokoB (Tabn. 4) mokasan, YTO BO BCEX TpeX pekax Habirojaercs
yBeJIHYeHHe OOIIeil KECTKOCTH BOJbL, KOHIEHTPALUM MarHHA W BEIHYHHBI
MHHepanu3anui. MaKkpOKOMIOHEHTHBIH COCTaB BOJBI MalbIX PEeK 3MMOH,
NPaKTHYECKH MOJHOCTHIO, 3aBUCHT OT XMMHUYECKOI0 COCTaBa I0/[3eMHBIX BOJ,
IO3TOMY YBEJIMUEHNE KOHLEHTPALUH MIABHEIX HOHOB M MHHEPAJIM3aI[HH BO/IbI
MOJ3EMHBIX BOJ TNIPHUBOJUT K YBEJIIMYEHHMIO KOHLEHTpaUui M B BOJE
BOJIOTOKOB. Ha XMMMYECKHH COCTaB BOJbl MalblX PEK B IMOCJIEIHHE IOJBI
BIIUSIET HE TOJILKO YBEJIMYEHHE IIPUTOKA IMOJ3EMHBIX BOJl, HO H CMBIB
3arps3HAOLIMX BEIECTB C IOBEPXHOCTH BogocOOpa BO BpeMs OTTeNeNeH.

B Boze p. Jloibuiisl 3a MHOTOJIETHHH [IEPHOJ OTMEYAETCS YBEIHYECHUE
IBETHOCTH, II€PMAHIAHATHOH OKHCIAEMOCTH W MOHOB &MMOHHA, UTO,
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OYEBUJIHO CBSI3aHO C HNPHTOKOM BBICOKO LIBETHBIX BOJI C Bonocﬁopa B IICpruo

OTTEeNeNneH,

CHuxeHHe BenHYUH uBeTHocTH H [10 B Boste pp- Cyuokx u JlorxoBKH
3aBHCHT OT YMCHBIICHHUS 3THX IIOKaszaTejell B MOJ3EMHBIX BOIAX 3a CYer
pa30daBieHHs TaNbIMK BOAAMH (M. Tab. 3), NIOCKOJIBKY IIPUTOK OOJIOTHBIX BOJT

B MEPUOJI OTTENENeH MeHee 3HAYUTENeH, YeM Atd p. JloH6HIbL.

Tabnuyad

XUMAYECKUH COCTAB BOJIbI MATBIX TTPABOGEPEKHDIX IIPUTOKOB
HBaHBEKOBCKOro BOAOXpaHuIIHIIA B 3uMERI neprox (1 — 1979-1980 IT.,
2— 1996-1999rr.,3—-2018.,4-2019 1)

i GRS

p. Hoiibuiia, p. Cy4ok, p. HoHxoBka,
A. Koueapikoso 4. Baxpomeeso ¢. Cenuxoro
1 2 3 1 2 4 | 2 4
H, en pH 69 | 7.0 | 7.1 o e 77 | 6.9 | 7.2 175
10, mrO/am? 10 | 195 1228 | 134|228 1107 | 45 | 188 7.4

[isetHocTs, rpan.| 20 | 100 | 130 | 45 | 150 | 70 25 150 45
Pt-Co wikansi

mr/am3

FunpoxapGonate, | 269.3 [293.8 [ 280.7 | 214.2 | 140.8 [ 250.2 [ 214.2 | 244.8 | 335.6 .

06w, xecTKOCTD, | 4.6 6 5.1 3.7 3.0 4.8 3.6 53 7.00
Mr-5KB/ M3

—

Kanbuuii, Mmr/am® | 64 70 | 33.7 | 51 38 [ 609 | 56 68 88.2

Maruuit, mr/am® | 156 | 30 42 1138 | 1321214 96 | 228 | 321

Housl aMmmoHus, 032 | 1.02 1.3 0.75 | 0.77 | 0.62 | 1.06 | 0.77 0.60
Mr/am®

Sl R

Hutpursi, mr/am® | 0.033 [0.026 | 0.022 [0.0130.036 | 0.005 | 0.063 0.0431 0.02

Hutpars, mo/av® | 1.15 | 292 | 3.6 [ 1.59 [ 336 | 0.79 | 1.19 | 10.8 | 2.0

MDocdarsi, 0.091 | 0.068 | 0.050 | 0.14 [0.0340.050]0.033|0.032 0.36
mrP/om3

Xnopunei, mr/am® | 10 19 147 | 9.5 95 [ 19.1 | 122 | 15.6 21.2
Cynbdartsl, 18.6 53 300 | 24 23 209 | 41 53 32.4
Mr/am?

Kanuii n natpui, 14 14 12.3 13 - 8.2 17 13 2.9
mr/am?

Munepanuzauus, | 392 | 480 | 423 | 326 - 384 | 350 | 417 523
mr/om?

Bbicokue KoHUeHTpanuu Cyab(GaToB B Boge MalbIX IPUTOKOB
OTMEYAITUCH B cepeiite 90-X roJIoB IPOLIIOro CTONETHS, B HACTOSIIEE BpeMs
HaOJIIONAETCS CHIDKEHNE KOHIEHTPaHit CyIb(aToB BO BCEX HCCIENOBAHHEIX
BOZIOTOKAX M MOBBILICHUE KOHIEHTpaLMi X10pr/aoB (10 21 mr/am?), koTopeie
TOCTYNAIOT B MaJble PEKH B pPE3yNbTAaTe CMBIBA IIPOTHBOIOIONEIHBIX
PEarcHTOB BO BpeMs oTTenened. Habmomaercs cHmxeHue KOHLIEHTpaIHi
kanus, no cpapHenuto ¢ 80-90 rr. mpouroro cronerus, uro, CKOpee BCero,
CBA3aHO C YMEHBLICHUEM KOJIHYECTBA yIOOpEHHH, BHOCUMBIX Ha IOJIS.

e

ot

e
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Cofepkanue B BOJE M3Y4aeMbIX peK coeMHeHHH a3ora u (ocdopa
HectabuibHo. Tax  KOHLEHTpallud a3oTa aMMOHHS U HHUTPAroB
YBEJIMYUBAIOTCS B epUo/ibl moTeruieHus (B p. Joibuie y 1. KouenpikoBo oHU
cocTaBuiy 1.3 1 3.6 Mr/IM® COOTBETCTBEHHO), MAKCHMAJIbHBIE 3HAYEHHS 3THX
coefuHeHHH oTMeueHsl B mepuon 1996-1999 rr. (mo 11 mr/amM’), kxorma
CeJIbCKOXO3SHCTBEHHOE HCIIONB30BaHHE TEPPUTOPHM BogocOopa pexu ObUIo
MaKCHMAIIbHbIM.

®ocharsl GHKCHPYIOTCS B BOJE BCEX BOJOTOKOB B KOHLIEHTpaUHAX
meHee 0.1 mr/am® mpakTHueckn Bo Bce roapl Habmopenmit.  Tonbko
KoHUeHTpauus B Boae p. Cydok y a. Baxpomeero B 1979-1980 rr. cocrapuia
1.4 mr/nm’, a 3umoit 2019 r. oTMeueHa MaKCHMAanbHAs KOHIEHTpauus B 0.36
mr/mm®  (p. Jlouxoska/c.CenuxoBo). Bricokue KoHmentpauuu ¢ocdaros
SIBJIIKOTCS CJICACTBHEM IIOCTYILIEHHS UX C XO35HCTBEHHO-OBITOBBIMUA CTOKAMMU
OT YaCTHBIX JIOMOB, PacroJIOKeHHBIX 110 Oeperam p. JIOHXOBKH.

BrIBOIBI

HcenenoBanue 3MMHEr0 THIPOXHMHYECKOTO pPEXHUMA MAalbIX peK
MO3BOJISET BBIABUTH, I[IPEXJE BCEro, BIMSHUE TI'HIPOKIMMATHYECKHX
M3MEHEHUH HA KaueCTBO BOABL

B 3umHHI nepuoj Ha MaibIX pekax HaOmojaeTcs Kak YCTOHYHMBBIN
JeIOBEI MOKPOB, KOraa peKd NepexoAsT Ha MHTaH!E NOI3eMHBIMH BOJIAMH C
BBICOKOH MHHepalu3aluei 1 )KeCTKOCThIO M HU3KOH IIBETHOCTHIO BOJBL, TAK U
NEPHOABI C OTCYTCTBHEM JICASHOTO TOKPOBA. JTO CBA3AHO C YHAaCTUBIIUMHUCH
OTTENENAMH, OJM30CTBIO HACEJEHHBIX ITYHKTOB, ABTOMOOW/IBLHBIX JOpPOT,
HAJTHYHEM MOCTOBBIX KOHCTPYKIHH H MecT ¢Opoca CTOYHBIX H TUBHEBHIX BOJI.

[loBbllleHHe 3MMHHMX TEeMIEpaTyp BO3AyXa B PETHOHE BLI3BIBACT
OTTENECAN M IIPUBOJUT K IOCTYIJIEHUIO BOJ IIOBBILUEHHOH I(BETHOCTH C
BoJIocOOpa M YBEJIMYEHHIO IIBETHOCTH BOJBL, 4TO OBUIO OTMEYEHO B D.
Hoiibuue.

CHuKeHHe KOHIIEHTpanuil cynb(haToB, HATPHUS U Kalusi B BOJE BCEX
HCCIIEYEMbIX BOJOTOKOB B IIOCJEOHHE ToAbl o cpaBHeHHio ¢ 80-90-mu
rogaMu TPOINJOrO CTOJETHS, OYEBHMJHO, CBSA3aHO C YMEHBIIEHUEM
AHTPOIIOIEHHOrO IIpecca Ha PeKH Ha HU3YYaeMBbIX yuacTKax.

YBenuyeHHe KOHIEHTpalui HUTpaToB B Boae p. JoHOMIBI U MX
CHWJKEHHE B BOJE JBYX JMAPYTHX HPHUTOKOB OO0YCIOBIEHO YBEIHYEHHEM
AHTPOMOTEHHOM Harpy3KH Ha 3TY peKy.

BoisiBneHo, 4To BO3pacTaHHE KOHUEHTPALMH XJIOPUAOB, KOTOPHIE
ABJIAIOTCS KOMIIOHEHTOM IPOTHBOTOJIOJEAHBIX PEAreHTOB, B BOJE MAJIBIX PEK
CBSI3aHO C TIOBEPXHOCTHBIM CMBIBOM € BOI0cOOpa BO BpeMst OTTeMNeNeH.
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RETROSPECTIVE ANALYSIS OF THE WATER CHEMICAL
COMPOSITION OF SMALL RIVERS ON THE RIGHT BANK
IVANKOVO RESERVOIR IN WINTER

LL. Grigoryeva, E.E. Lapina, E.A. Chekmareva

The Ivankovskaya Research Station - branch of the Institute of Water Problems of
the Russian Academy of Sciences, Konakovo town, Tver region

The authors of the article analyzed changes in the chemical composition of
water in small tributaries of the right bank of Ivankovo reservoir (Doibica,
Donxovka, and Suchok rivers) in winter over many years. It was established
that the mineralization, water hardness, magnesium in the water of all small
rivers increased. This is an increase in groundwater inflow. Concentrations of
chlorides in the water of small rivers increase. This is due to flushing from the
catchment surface during thaws. In the winter the air temperature increased is
observed frequent thaws. Such changes lead to a flow of water from bogs in
some rivers (p. Doybica).

Keywords: Ivankovo Reservoir, small tributaries, retrospective analysis,
winter, hydro-climatic conditions, chemical composition of water.

06 asmopax:

I'PUI"OPBEBA Hpuna JleonuaosHa —  kauaugar reorpaguyeckux
HayK, BeAywWuH HayuHbid corpynsuk, Mpeanbkosckas HUC - dunman
DenepaIbHOIO0  FOCYAAPCTBEHHOTO  OKOJUKETHOTO  YYPEXACHUA  HAyKH
Hucruryr Boaueix npodsem PAH (171251, r. KonakoBo, Teepckas obnacts,
vi1. benaBunckas, 1. 61-A, e-mail: Irina Grigorieva@list.ru).

JIATIMHA Enena EropoBHa — KaHAMAAT reoJoro-MHHEpPaJOrHYEeCKUX
HAyK, cTapliuii  HaydyHbld coTpynHuk, MBanskorckas HHUC — dunman
DelepaIbHONO  FOCYJIAPCTBEHHOTO  OIOJKETHOTrO  YUPEXKIEHHS  HAYKH
HucturyT BoaHeix npobinem PAH (171251, r. Konakoso, Teepckas obnacts, yi.

benaBuHCKas, 1. 61-A, e-mail: striter_elena@rambler.ru).

YEKMAPEBA ExatepuHa AJeKcaHIpPOBHA — MJafilWii Hay4HBbIH
coTpyaHuk, MeaHekosckas HUC — pununan @eaepansHOro rocy1apcTBEHHOTO
SI0/DKETHOIO yupexcaeHus Hayku Mucturyt Bogubix npodaem PAH (171251, r.
RonakoBo, Teepckas obnacth, ya. benaBuHckas, a. 61-A, e-mail:
2 al cheva@iwp.ru).

-39 .



