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PETPOCIHEKTUBHBIN AHAJIN3 XUMHUYECKOI'O
COCTABA BOJIbI MAJIBIX IPABOBEPEKHBIX
MNPUTOKOB UBAHBKOBCKOI'O BOJJOXPAHUIHIIA
B 3UMHUI NEPUOT”

N.JL I'puropbeBa, E.E. Jlanuna, E.A. YekmapeBa

NeanpkoBckass HUC — pumman @enepansHOT0 TOCy1apCTBEHHOTO OIOKETHOTO
yupexieHus Hayku MHCTUTYT BOIHBIX TipobiieM Poccuiickoii akagemMun Hayk,
r. Konakoso, TBepckas o6nactb

BrimonHeH aHanu3 W3MEHEHUS XHMUYECKOTO COCTaBa BOZABI MAalbIX
npaBoOepexXHBIX MPUTOKOB VBaHbKOBCKOTO BogoxpaHmiunma (pp. Hoiibuna,
JouxoBka, Cy4oK) B 3MMHIOIO MEXXEHb 32 MHOTOJIETHUH MEPHOA. Y CTAHOBIIEHO
YBEIMYCHHE MHUHEpaTu3alyu, OOmed  KeCTKOCTH, KOHLEHTPALMM HOHOB
Marausgs B BOJC BCE€X BOIAOTOKOB KaK CJIICACTBUC YBCIWYCHUA IIPUTOKA
MOJ3eMHBIX BOA. BBIsABIEHO, 4TO BO3pacTaHHE KOHIEHTPALMH XJIOPUAOB B
BOJIE MaJIbIX PEK CBSI3aHO C MMOBEPXHOCTHBIM CMBIBOM C BOZOCOOpa BO BpeMs
oTTeneNel. YBEIUYEHHE TEMIepaTypbl BO3JyXa B 3WMHHUHA [EpUOA U
YYaCTUBIOHUECA OTTCIIC/IM IMPUBOAAT K YBCJIHMYCHUIO OOJIU OO0JIOTHBIX BOO B
MMTaHUHA HEKOTOPBIX pek (p. [oitbura).

Knioueswvie cnosa: Hsanvkosckoe 6odoxpanunuuje, Manvie npumoxu,
PempocneKmusHblll aHau3, 3UMHUL NepUoo, SUOPOKIUMAMUYecKue Ycaoeus,
XUMUYECKUL cOCMA8 800bl.

VBaHBKOBCKOE  BOJOXpPAHWIMILE —  BOJOEM  KOMILJIEKCHOTO
Ha3Ha4YeHUs, nepBasi cryneHb Bomkcko-KaMckoro kackaga BOJOXpPaHWIIMILL,
co3nano B 1937 r. B pe3ynbrare COOpYKEHUS IUIOTUHBI y c. VIBaHBKOBO (B
Hacrosimee Bpems r. JlyOna). [lonuelii o6bem Bogoxpanmnuiia npu HITY
coctapisier 1.12 kM, mIoIIab BOIHOTO 3epKana 327 kM2, cpeHss rTyouHa —
3.4 M, moniaab MEIKOBOAMN — 0koio 48% OT mIomaau BOJAHOTO 3epKaja.
[Ipu HITY nmoanop oT Na0oTHHBI BOJOXPaHWINILA IPOCTUpAETCs 10 I. TBeps.

OCHOBHYIO pOJIb B MUTAHUU M (POPMUPOBAHUM XUMHUECKOTO COCTaBa
BOJIbI BOJIOXpaHUIIUIIA UTpatoT peku Bonra, Teepria, [loma u Jlama, 00bem
CTOKa KOTOPBIX COCTaBJIE€T COOTBETCTBEHHO 59, 24 m 11% ot obmero
MpuTOKa B BojoeM [7, c. 25]. B BanbkOBCKOE BOJIOXpAHUIIUIIE HA y4aCTKE
or Teepu no JlyOHbl BHagaeT TakXke psAA MalbIX MPUTOKOB. ITO
npaBobOepexubie: Jloiouna, Jlonxoska, Cydok, Muroxa, Toponka, [TonozoBka
u nesobepexxnbie: Opma u Co3p (puc.). I'maponoro-mopdomerpudeckue

* HccneoBanue BBIMOJIHEHO B PaMKax mojyiepxkannoro PO®U u [TpaBurenscTEOM
TBepckoit obacTn HayyHoro npoekra Ne 18-45-690001.
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XapaKTePUCTUKH OCHOBHBIX TIPAaBOOCPEKHBIX IMPUTOKOB BaHBKOBCKOTO
BOJIOXPaHWIIMIINA MTPEACTABICHBI B Ta0M. 1.

Maroii pexoii 0ObIYHO CYHTAIOT BOJOTOK, PACIIOJIOKECHHBIN B OJHOMN
reorpaduueckor 30HE€ M HUMEHOIMN 1uHy He Oonee 100 kM M TUIOMIATHL
Gacceitna B mpexenax 1000 — 2000 xkm? [2, 11]. Mamble peku HMEIOT
MOCTOSIHHBIM CTOK B TEUYEHHWE BCEro Troja WM KPaTKOBPEMEHHO
MIPEPHIBAIOIIMICS CTOK BCIJICJCTBUE MCTOILICHUS 3alIaCOB JPEHUPYEMBIX UMHU
MOJ3eMHBIX BO [2, 14].
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P u c. Kapra—cxema MIBaHbKOBCKOTO BOAOXPAHWINILA C MAJIBIMUA IPUTOKAMH.
CtBopsl HabmoaeHuit: 1 — p. JJonxoBka, ctBop CenuxoBo; 2 — p. Cy4ok,
ctBop Baxpomeeso; 3 — p. Jloibuna, creop KoueasikoBo

Tabruyal
I'unponoro-mopdomerpuueckue XapaKTEPUCTUKHU HEKOTOPBIX
paBOOEPEKHBIX TPUTOKOB VIBaHPKOBCKOTO BOJIOXpaHIIINIIA, 110 [7, 16]
HazBanue IImomane CpeHHHfI o
Hnuna, N rOJ0BOU X0351iCTBEHHOE
BOJIOTOKA OacceiiHa, upwuna, | [myouna, *
KM 9 pacxon, HCITOJIb30BaHUE
KM 3 M M
m°/c
p. Hoiibuna 24 192 1.25 0.5-100 — B, C, Cx, nP, P
p. Jouxopka 25 158 1.03 5-400 0.5-25 | B,C,Cx, nP, P
p. Cy4ok 17 58.3 0.38 3-60 0.5-6 B, C, nP, P.

[Tpumeuanwue - *B-BomocHabxenne; C-Cy10X0/ICTBO; IP-TF0OUTEECKOE
pBI00II0BCTBO; CX-CeNBbCKOE X034UCTBO; P-pexpeanus

210.]'[51 MaJIbIX IIPUTOKOB B IMOBEPXHOCTHOM IIPHUTOKE B HBanbKOBCKOE

BOJOXPAHWINIIC
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(OpMUPOBaHHH KaveCcTBAa BOJBI BOJOXPAHWIIHUINA M €Tr0 IBTPO(UPOBAHUU
CYIIIECTBEHHA, 0OCOOCHHO Ha MPUYCTHhEBBIX ydacTKax [6, 7].

[To ycnoBusM NMHUTaHUS U PEKUMY ITH PEKHU OTHOCSTCS K BOCTOUHO-
€BPOIEHCKOMY THUITY, JJIs1 KOTOPBIX XapaKTePHO BBICOKOE IOJIOBOJbE, HUZKHE
3UMHSIA U JICTHSI MEKEHb U TIOBBIILICHHBIN CTOK OCeHbI0. [luTanue pek cocTouT
u3 cHeroBoro (6osee 50%), rpyntoBoro (30-35%) u cmemannoro (15-20%). B
3UMHUN TEPUOJ] MUTAHUE PEK OCYILECTBIIIECTCS HCKIIOYUTEIBHO TPYHTOBBIMHU
BOJIaMH, B TEIUIBIC 3UMbI — YACTUYHO BOJIAMH BEPXHUX IMOYBEHHBIX TOPH30HTOB [6,
7].

CocTtosiHHEe MalbIX pEeK B 3HAYUTEIBHOM CTENEHHW 3aBHCUT OT
INPUPOJHBIX OCOOCHHOCTEH pEYHBIX OacceiiHOB, XapakTepa M MacuTadoB
XO3SIICTBEHHOTO MCIIOJIB30BaHUS IPUPOHBIX pecypcoB Tepputopuu [1, 11].

N3BecTHO, YTO Malible PEKH SIBISIOTCS WHIUMKATOpaMU HU3MEHEHUS
SKOJIOTUYECKOrO  COCTOsiHMA — Tepputopud [1, 11], mockonbky ux
THAPOXUMUYCCKUI PEKUM (OPMUPYETCS, B 3HAYUTEIHHOW CTEIEHHU, ITOJ
BIUSHUEM AaHTPONOICHHONW HArpy3Kd, YBEIWYEHHE KOTOPOH NPUBOAMT K
YXYIUICHUIO KadyecTBa BOJIbI B MaJIbIX BOJIOTOKaX B 0Oojiee 3HAYMTEIIbHOM
CTETEeHH, YEM B KPYITHbIX.

O4eBHUIHO, YTO Majble peKH OYAyT TaK)Ke MHTCHCUBHEH pearnpoBarh
Ha WM3MEHEHHE THAPOKIMMATUYECKOW CUTyalluM B PETHOHE, YeM KpYITHBIE.
Hamu panee Obliu BBISIBJICHBI TCHACHIIMHM YBEIUYCHUS CPEIHEMECSYHBIX U
CPEIHETOIOBLIX TeMIIepaTyp BO3[yXa U CYMMBI OCaJKOB 3a MHOTOJICTHUH
nepuoa 1mo mereoctanuuu TBepb [13, c. 12]. HaGmromaercst moBbIeHHE
TeMIeparypsl Bo3ayxa B nocieanue 30 jer B cpaBHEHUU ¢ niepuoaoM ¢ 1944
mo 1974 rr.: B sHBape Ha 0.6°C, B derpane Ha 0.67°C, B mapre Ha 0.77°C, B
anpene Ha 0.43°C, B mae Ha 0.28 °C, utone Ha 0.15 °C, urone na 0.37°C,
asrycre Ha 0.17°C, centsiope Ha 0.14°C, oxts6pe Ha 0.17°C, HOsi0pe Ha
0.12°C, nexabpe Ha 0.06°C [13, c. 12]. Takum 06pa3om, Oosiee 3HAYMTEITLHOE
TOBBIIICHUE TEMIIEPATYPHI BO3/IyXa OTMEUYAETCS B TIEPUOJI C STHBAPS 110 MapT.

M3MeHeHre KIMMaTHYeCKUX YCIOBHHM HeceT 3a cOoOOW CHUXKEHHE
JUTUTEIIBHOCTH 3UMHETO TIEPHUOJIa, YBEIHMUYCHUE KOJIMYECTBA OTTEMeNed U UX
WHTEHCUBHOCTH, YMEHbIIIEHUE TTyOUHBI IpOoMep3aHusl TOUYBEHHOTO ciios [ 10,
c. 46]. CnenoBarenbHO, BO3pacTaeT BeIMYMHA HH(UIBTPALMOHHOTO TUTAHNUS,
Ha 3€pKajo TPYHTOBBIX BOJ MOCTYNAIOT MPOIMIEAIINE YEpe3 MOYBY M 30HY
a’pallfy Tallble BOJBI, B PE3yIbTaTe U3MEHSIETCS MUHEPATU3ALUS TOJ3€MHBIX
BOJI, KOTOPbIE B OCHOBHOM IMUTAIOT Majble pEKH B 3UMHUI nepuoa. B mecrax
JUHEWHBIX W  JIOKAJbHBIX HCTOYHHUKOB  3arpsi3HEHUsi  (aBTOTPAcCCHI,
MarvcTpaibHbIE M JKEJNe3HbIe JOPOTH, YpOaHHU3UPOBAHHBIE TEPPUTOPUHU) C
JTHEBHOM MOBEPXHOCTHU C TAIIBIMU BOJIAMHU B PEKU Oy1yT HEU30EKHO MOCTYNaTh
TaKre KOMIOHEHTHI TPOTUBOTOJIONIETHBIX PEAreHTOB KaK XJIOPHJIbI U HATPH
[8,9].

OT60p po0 BOJBI B MAJIBIX PEKaX, a TAKXKE B KOJIO/AIAX U POJAHUKAX HA
UX BojocOOpe MpoBeAeH aBTopaMu B 3uMHUe nepuoasl 2018 u 2019 rr. u3
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noBepxHoctHoro ropusonta cormacio ['OCT 31612012 «Boma. OO6mue
TpeboBaHusa K 0TOOpy mpod» [5, ¢. 1-22].

AHamu3 mpoO OCYHIECTBISUICS B aKKPEIUTOBAHHON XHMHUYECKOM
naboparopun UBHUC UBII PAH (arrecrar akkpenutanuu RA.RU.21AH96
ot 28.10.2016) mo arrecToBaHHBIM MeTOAMKaM. B mpobax BobI onpeaessim
¢busuko-xumMuueckue mnokazatenu (pH, smeKTpornpoBOIUMOCTh, MYTHOCTb,
B3BEIIEHHBIE BEIECTBA), MAaKPOKOMIOHeTHHIH coctap (HCOgz, Ca**, Mg?,
SO4%, CI', Na* u K*), 6uorennsie 31neMenThl (Feosu., Si, coequHenns a3oTa u
docdopa), mokazarenu coaepkaHusi opranmdeckux coenuHeHuil (BIIKs,
nepmanranatias okuciasieMocts (I10), HBeTHOCTB), coaep:KaHue KUCIOPOAa,
HEPTETPOIYKTHI. Metobt UCCIIC/IOBAHMS: TUTPUMETPUUECKUH,
HOOMETPUYECKUM, TPAaBUMETPUUYECKUM, TOTeHIHoMeTpudyeckuii (pHmerp—
nonometp «xorect 2000M1»), dotomerpuueckuii (cmekrpodoromerp B-—
1100), UK cniekrpodoromerpus (konuentparomep KH-2m UIIIBXK.010).

Jnisi  peTpoCHeKTHBHOTO  aHaim3a ObUTM  BBIOPAaHBI  CTBOPHI
HaAOIIO/IEHUH, PacIONIOKEHHbIE BHE 30HBI MOJMOpPa OT BOJOXPAHHIIUIIA, IO
KOTOPBIM HMEIOTCSI JaHHble HAOJIOJEHUH 32 MHOTOJIETHUH MEpUuom: p.
JHoiiduna — Kouensikoo, p. Cydok — Baxpomeeso, p. JlonxoBka — CenuxoBo.
OnHoBpeMeHHO OTOOpany MpoObl BOABI M3 KOJMOAIEB B Aa. KoueablkoBo U
BaxpomeeBo u u3 ponuuka B ¢. CelnxoBO, pacloOKEHHBIX MPAKTHUYECKU
6sn3 ypeza. CpaBHMBAJIMCh TOJBKO T€ XMMHUYECKHE IOKAa3aTelH, KOTOpbIE
OTIpEIeIISIINCH BO BCE TPU MEpHUOa HaOIIOACHUN.

Ucroxu pex JMoitbuma, JlonxoBka u Cydok NpeACTaBISIOT COOOM
OosoTHBIE MaccuBbl TBepckoii M MockoBckoi obmactedi [7, 12]. Ha
(dopMHpOBaHNE THAPOXHUMUYECKOTO PEKHUMA YCTHEBBIX YYaCTKOB MAlbIX pPEK
OKa3bIBACT 3HAUUTEIbHOE BiIHsIHIE MIBAHHBKOBCKOE BOJOXPAHUITHIIIE.

B Gopra u pycrmo Bonrum m ee ManblXx IPHUTOKOB Pa3rpyKalOTCsS BCE
BOJIOHOCHBIE TOpU30HTHI (BI') 30HBI akTHBHOTO BOJOOOMEHA — I'PYHTOBBIE U
HanopHble. ['pyHTOBBIE BOJBI OEpPEroBOil 30HBI JAENATCS Ha O€3HANOPHBIE —
nepele 0T noBepxHocth BI, u cyOHamopHble, B KOTOpBIX IO
NPOCTPAHCTBEHHOMY  TIOJOKECHHIO  BBIACTSIOTCS ~ MEXKMOPEHHBIE |
HOJMOpEHHbIE BO/bl. be3HamopHble BOJBI MPUYPOUYEHBl K COBPEMEHHBIM
6onotHomy (hIV) u ammoBuansHomy (alV) BI'; BepxHeueTBEpTUUHOMY
amoBuanibHoMy (alll) u HanMockoBckomy dumroBrorsinuansHoMy (flims) BIT.
[To xumMuYecKOMy cOCTaBy TPYHTOBBIE BOAbI paHee oTHocwiuch kK HCOs—Ca
Tumy, a B nociennue roasl kK CO3—Ca—Mg tuny ¢ mMunepanuzanueir 200-500
mr/mm® [3, 10].

AHTponoreHHoe Bo3JeiicTBUe Ha (QOPMHUPOBAHUE KayecTBAa BOJbI
MaJbIX MPUTOKOB VBaHBKOBCKOTO BOJOXPaHMJIUINA 3aKIIIOYAETCS, MPEXKJe
BCEr0, B IIOBEPXHOCTHOM CMBIBE 3arpsi3HUTENCH C  CEeIUTEOHBIX,
NPOMBIIIICHHBIX W  CEIbCKOXO3SHCTBEHHBIX TEPPUTOPUH, a Takke B
MOTIAJAHNHU B BOJIOTOKU CTOYHBIX U JIMBHEBBIX BOJI Pa3HON CTETIEHU OYMCTKH.
B 3uMHMII mepuon BO BpeMs OTTEMNeENed Ha ydacTKaxX, TJA€ OTCYTCTBYET
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JICJITHOM TIOKPOB, B MAJIbIC PEKH MOMAIAI0T XJIOPH/IbI U HATPUI — KOMITOHCHTBI
MPOTHBOTOJIOJICTHBIX PEAarceHTOB. 30HUPOBAHHE BOJOCOOPHBIX TEPPUTOPUI
PaBOOCPEIKHBIX MPUTOKOB VIBaHBKOBCKOTO BOJOXPAaHWIHMINA [0 BHAY
AHTPOITOTEHHON HArPY3KHU MPEACTABICHO B Ta0. 2.

W3 Tabmuipl BHIHO, YTO B HCTOKAX MaJble PEKH HAXOIATCS B
€CTECTBEHHOM COCTOSIHMU, & B CPEJHEM M HIDKHEM TEUYCHUH PACIOJIOKEHBI
cenuTeOHbIC, MPOMBIILJICHHBIC u peKpeaIioHHbIC 30HBI.
CenbCKOXO3S1CTBEHHBIC 3E€MJIM MMEIOTCS TOJBKO B CPEIHEM TCUCHHH .
HouxoBku. Ilo cpaBuenuto ¢ 80-90-Mu rogamMu TPONUIOTO CTOJETHS HA
BOJIOCOOpaX paccMaTpUBAEMbIX IPUTOKOB 3HAYHUTEIBHO yMEHBIINJIACH
IUIOIIAb 3E€MEJb CEJIbCKOXO3SHCTBCHHOTO HA3HAYCHUS M YBEJIMUYUIIACH
TUTOIIAb PEKPEAITHOHHBIX 30H.

Manble peku 00JagaroT HEOOJNBIIOW CIOCOOHOCTHIO IOTOTHEHHS
BOJIHBIX PECYPCOB. DTH BOJIOTOKH OUEHb YYBCTBUTEIIBHBI K PA3JIMYHBIM BUIaM
BO3JICHCTBUS, KOTOPbIC NPUBOAAT K UX 3arpsS3HCHHUIO, 3aCOPEHUI0 U
ucrouenuto [6, 7, 15].

Tabruya?2
30HMpOBaHKE BOJIOCOOPHON TEPPUTOPHH PUTOKOB MIBAHBKOBCKOTO
Bojoxpanmiuiia [15]

Ne Hazpanme _
e .
/Tl | BOJOTOKA z 2 5 o Kpymabie
e = = ox| AHTPOTIOr€HHBIE O0BHEKTHI
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1 JHotibuma Tpacca M10, OO0 «AGC
Flat Glass» (crexomnbHbIi
2.3 2 - 3 3aBOJ), cenuTeOHast
3acTpoiika, TYPUCTCKO-
pEeKpealroHHas 30Ha
2 JloHxoBka CBHUHOBOIUECKUNA KOMILIEKC
«CenuxoBo» cenuTeOHast
2.3 2 2 3 . ’
3acTpoiika, JOI0YHAS
CTaHIUS
3 Cyuok CenureOHas 3acTpoliKa,
2.3 - - 3 TYpPUCTCKO-PEKpeallnOHHAS
30Ha

[Ipumeuanue: Yyactku pexu: 1 — UCTOK, 2 — cpefiHee TeUeHue, 3 — yCThe.

Hamm NpeaAbIAymrue HUCCICAOBAHUA IIOKa3aJIrd, YTO BOJAAa MaJIbIX
HpaB06epe)KHI>IX ITPUTOKOB HMBaHBKOBCKOTO BOAOXpaHUIIUIIA OTHOCHUTCA K
FHIlpOKap6OHaTHOMy KaJIbIIUCBO—MAardu¢BOMYy TUITY. PernonanpHas
0COOEHHOCTD IIPUTOKOB BaHBKOBCKOTO BOOOXPAaHUIIUIIA 3aKJIIIO4YacTCsA B
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BBICOKOM COJIEp’)KaHHM B BOJE JK€jle3a M MapraHiia, a Takke OOoJIbIIuX
3HAYEHUAX LIBETHOCTH U ME€pMAHTaHATHOM OKUCIIsieMOCTH [4, 7].
XUMHUYECKUIA COCTaB BOABI M MEXKIOJIOBAas JAUHAMHKA IOKa3aTesei
KayecTBa BOJIbI MaJIbIX MpaBOOEpe)HBIX NpUTOKOB ([loitOuna, J[oHxOBKa,
Cyuok) MIBaHBKOBCKOTO BOJOXpaHWIUINIA paHee Obutn u3ydeHsl B 1979-1980
u 1996-1999 rr. [6, 7]. CoBpeMEHHOE COCTOSIHUE KayeCTBa BOJIbI ATHUX K€
MaJbIX PeK M TPYHTOBBIX BOJ Ha MX BOJIOCOOpE MCCIIEIOBAIIOCH aBTOPAMH B
sumHUN Tiepuoa 2018-2019 rr. Pe3ynbTaThl XMMHYECKOTO aHajau3a Mpood
BOJIbI ITPEICTABIICHBI B Ta0I. 3 U 4.
Tabruyal
XUMHUYECKUH COCTaB TPYHTOBBIX BOJ Ha BOJIOCOOPE MabIX MPAaBOOEPEIKHBIX
puToKoB (1 —3uma 1998-1999 rr., 2 — 3uma 20182019 rr.)

WHrpenueHr, 1. KouenpikoBo | 1. BaxpomeeBo | c. CennxoBo
SIIUHUIIBI U3MEPECHHUS 1 2 1 2 1 2
pH, en pH 6.9 7.9 7.2 7.3 6.9 7.4
10, MrO/om® 1.2 0.5 5.1 6.0 2.4 1.2
Lgernocts, rpan. Pt-Co 25 5 60 10 20 7
IIKAJIBI

I'uapokap6oHATHI, MI/AM° 2441 | 250.2 | 500.4 | 463.8 | 4149 | 451.5
OOmiast  KeCTKOCTb, M- 5.8 5.7 6.4 8.2 10.0 9.2
9KB/mM>

Kanbuuit, Mr/am® 80.2 625 | 120.2 | 118.0 | 132.3 | 128.3
Maruuii, mr/am® 21.9 31.3 4.9 27.7 41.3 34.0
AMMOHHUIHBIA azot, | 0.38 0.02 0.74 0.33 0.34 0.02
MrN/mm3

Hurputneii azor, mrN/am® | 0.003 | 0.003 | 0.020 | 0.002 | 0.010 | 0.005
Hurpatnsiii azot, mrN/am® 141 14.6 0.47 0.05 9.08 4.2

docdarsl, mr/am® 0.051 | 0.045 | 0.002 | 0.001 | 0.027 | 0.076
XJopueI, Mr/am3 24.0 13.5 13.9 16.2 69.5 39.7
Cynbdarsl, mr/om® 79.0 39.6 30.0 8.5 129 54.7
Munepanusanys, Mr/am° 449 327 669 635 787 709

PerpocniekTrBHBIN aHAMN3 MOKAa3aTENeH XUMUYECKOT0 COCTaBa MAJIBIX
npuToKoB (Tabs. 4) mokasan, 4To BO BCEX TpeX peKax Halbiogaercs
yBeJIMYEHUE 00IeH ’KECTKOCTH BOJIbl, KOHIIEHTPAIIMM MarHus U BEJIUYUHBI
MUHEpanu3aluui. MakpOKOMIIOHEHTHBI COCTaB BOJBI MajblX pPEK 3HMOM,
IIPaKTUYECKH MTOJIHOCTBIO, 3aBUCUT OT XMMHUYECKOTO COCTaBa MOA3EMHBIX BOJI,
[IO3TOMY YBEIUYECHUE KOHLIEHTPALUU ITIaBHBIX HOHOB U MUHEPAIU3aLluH BOIbI
MOA3EMHBIX BOJ IPUBOAMT K YBEJIMYECHHUIO KOHLEHTpPAlMi M B BOJAC
BOJOTOKOB. Ha XMMUYECKHN COCTaB BOJABI MAJIbIX PEK B MOCIEAHUE TOJBI
BIMSAET HE TOJIBKO YBEIMYEHHE IIPUTOKA IIOA3EMHBIX BOJ, HO WU CMBIB
3arpsA3HSIOIMX BEIIECTB C MOBEPXHOCTHU BOIOCOOpa BO BpeMs OTTEMeNeH.

B Boze p. loiOu1ibl 32 MHOTOJIETHUN TIEPUOJT OTMEYAETCs YBEINUCHHE
LBETHOCTH, IIEPMAHIaHATHOM OKUCIIEMOCTH M HOHOB aMMOHHsS, YTO,
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OYEBHJIHO CBSI3aHO C MPUTOKOM BBICOKO I[BETHBIX BOJ C BOJOCOOpPA B MEPHO]
OTTENEIIEH.

CHmxenue BennuuH 1BeTHocTH U [10 B Boze pp. Cydok u JloHXOBKH
3aBUCUT OT YMEHBILIEHMs STUX IIOKa3zaTeliell B MOJA3EMHBIX BOJaX 3a CYET
pa30aBIeHMS TaIbIMHU BOJAMH (CM. Ta0JI. 3), TOCKOJIBbKY IPUTOK OOJIOTHBIX BOJ
B [IEpHOJ1 OTTEIEIICH MEHEee 3HAYUTENCH, YeM i p. JlonOuIb!.

Tabruya4

XUMHUYECKUI cOCTaB BOJIbI MAJIbIX IPABOOEPEIKHBIX IPUTOKOB

M BaHBKOBCKOTO BOJIOXpaHminiia B 3uMuuii nepuon (1 — 1979-1980 rr.,
2— 1996-1999 rr.,3 -2018.,4-2019T.)

p. Hoiibwura, p. Cy4ok, p. JonxoBka,
1. KouenbikoBo 1. BaxpomeeBo c. CenuxoBo
1 2 3 1 2 4 1 2 4
pH, en pH 69 | 70 | 71 | 75 | 71 | 77 | 69 | 7.2 7.75
110, MmrO/nm® 10 | 195|228 | 134 | 228 | 10.7 | 45 | 18.8 7.4

IsetHoCTH, Tpam.| 20 100 | 130 45 150 70 25 150 45
Pt-Co mkamnsl

I'mnpoxap6onartsr, | 269.3 | 293.8 | 280.7 | 214.2 | 140.8 | 250.2 | 214.2 | 244.8 | 335.6

mr/am®

OO0111. XKeCTKOCTE, | 4.6 6 5.1 3.7 3.0 4.8 3.6 5.3 7.00
MTI-9KB/ M3

Kanbiwit, mr/nm® | 64 70 | 337 | 51 38 | 609 | 56 68 88.2

Marnuii, mr/am® | 15.6 | 30 42 1138 132|214 ] 96 | 228 | 321

Hons! ammonus, | 032 | 1.02 | 1.3 | 0.75 | 0.77 | 0.62 | 1.06 | 0.77 | 0.60

mr/am®

Hurputer, mr/nv® | 0.033 | 0.026 | 0.022 | 0.013 | 0.036 | 0.005 | 0.063 | 0.043| 0.02

Hurpater, mr/am® | 1.15 | 292 | 3.6 | 1.59 | 3.36 | 0.79 | 1.19 | 10.8 2.0

dochartsl, 0.091|0.068|0.050 | 0.14 {0.034|0.050|0.033|0.032| 0.36
mrP/am®
Xnopuel, mr/mm® | 10 19 147 | 95 95 191 | 122 | 156 21.2
Cynbdartsl, 186 | 53 | 30.0 | 24 25 | 209 | 41 53 32.4
mr/mm®
Kanuit u natpuit, | 14 14 | 123 | 13 - 8.2 17 13 2.9
Mr/am3
Munepanmszamus, | 392 | 480 | 423 | 326 — 384 | 350 | 417 523
mr/mm®

Boicokue KoHIEHTpauuu Cyiab(}aToB B BOJE MalbIX MPUTOKOB
oTMeYaluch B cepearHe 90-X roJJ0B MPOIUIOTro CTOJIETHS, B HACTOSIIEE BPEeMs
HAOJTI0TAeTCsl CHUIKCHHUE KOHIICHTPAIMK CYIh(aTOB BO BCEX MCCIIEIOBAHHBIX
BOJIOTOKAX M MOBBIIIEHNE KOHIIEHTpAIHii X10puoB (10 21 mr/mm®), koTopsie
HOCTyHaI-OT B MaJIbIC peKI/I B pe3y.]'IBTaTC CMbIBa HpOTI/IBOFOJ'IOJ'ICI[HI)IX
peareHTOB BO BpeMs oTTeneneil. HaOmiogaercs cHmKeHUE KOHIIGHTpaIuit
Kanusi, mo cpaBHeHHIO ¢ 80—90 rr. MpOIUIOro CTOJNETHSI, YTO, CKOpPEE BCETO,
CBSI3aHO C YMEHBIIICHHEM KOJIHUYECTBA YOOPEHHIA, BHOCHMBIX Ha MOJIS.

-36 -




BecmHuk Tel'Y. Cepusi "eoepagpusi u 2eoskonoausi”. 2020. Nel (29)

Copepxanrie B BOJIC M3y4aeMbIX PEK COSAMHEHUU a3ora u ¢ochopa
HecTaOuiabHO. Tak  KOHLIEHTpalMu  a30Ta AaMMOHHUSL U HUTPATOB
YBEJIUYHUBAIOTCS B IepHOIbI noTerieHus (B p. Joitduie y 1. KouenpikoBo oHn
coctaBun 1.3 u 3.6 Mr/mM® COOTBETCTBEHHO), MAKCUMANTbHbIE 3HAUECHHS TUX
coeMHEeHHil oTMedeHbl B mepuon 1996-1999 rr. (no 11 mr/mm®), korma
CEJIbCKOXO3SUCTBEHHOE HCIOIb30BaHUE TEPPUTOPHH BOAOCOOpa pPeKu OBLIO
MaKCUMAaJIbHBIM.

®ocdatel PUKCUPYIOTCS B BOJIE BCEX BOJOTOKOB B KOHIIEHTPAIUSIX
menee 0.1 mr/am® TpakTHUECKH BO BCe TOAbI HabmomeHHil.  ToOJNBKO
KoHIleHTpauus B Boje p. Cydok y 1. BaxpomeeBo B 1979—1980 rr. coctaBuia
1.4 mr/mv3, a 3umoit 2019 1. oTMedeHa MakcHMasbHas KoHIeHTparus B 0.36
mr/mm®  (p. JlonxoBka/c.CennxoBo). Bricokue KoHIEHTparmu (GocdaTos
SIBIISTFOTCS CJICJICTBUEM TOCTYTIICHUS MX C XO3SHCTBEHHO-OBITOBBIMUA CTOKAMH
OT YaCTHBIX JIOMOB, PACIIOJIOKEHHBIX 10 Oeperam p. JIOHXOBKH.

BrIBOIBL.

HccnegoBanue 3MMHEr0 THIPOXMMUYECKOIO PEXHMAa MallbIX PEK
MO3BOJISIET  BBISIBUTH, TPEXKJE BCEro, BIUSHUE TUIPOKIMMATHYECKUX
M3MEHEHUHN Ha KauyeCTBO BOJBI.

B 3umHuii nepuon Ha ManbIX peKax HaOJIOJAeTCsl KaK YCTOWYUBBIN
JIeZ0BBIN MTOKPOB, KOT'/1a PEKH MEPEXOIAT Ha MUTAaHUE MMOA3EMHBIMU BOJAMU C
BBICOKOW MUHEpaIU3aIMeN U )KECTKOCTBIO U HU3KOW IBETHOCTHIO BOJbI, TAK U
MEPUOJIbI C OTCYTCTBUEM JIEASTHOTO TOKPOBA. JTO CBA3AHO C yYaCTUBILIUMHUCS
OTTEIEIISIMHU, OJIM30CTBI0 HACEJICHHBIX ITYHKTOB, aBTOMOOWMIIBHBIX JIOpOT,
HAJIMYUEM MOCTOBBIX KOHCTPYKIIUI H MECT cOpOCa CTOUHBIX U IMBHEBHIX BOJ.

[loBbIIeHNE 3UMHUX TEMIIEpaTyp BO3JyXa B PErHOHE BBHI3HIBAET
OTTENENM U NPUBOAUT K TIOCTYIUIEHUIO BOJ| MOBBIILIEHHONW IBETHOCTU C
BOZI0OCOOpa M YBEIWYEHHUIO ILIBETHOCTU BOJbI, YTO OBUIO OTMEYEHO B P.
Jorioume.

CHmKeHre KOHIEHTpalui Ccynb(paToB, HATPUS U Kalusi B BOJE BCEX
HCCIIETyeMbIX BOJOTOKOB B TOCHEAHHE TOoJbl MO cpaBHeHHIO ¢ 80—90-mu
roJlaMi TPOILLJIOTO CTOJIETHUSl, OYEBHJHO, CBS3aHO C YMEHBIIEHUEM
AHTPOIIOTEHHOTO Mpecca Ha PEKHU HA U3yYaeMbIX YUacTKax.

VYBenuueHne KOHLEHTpaUuid HUTpaToB B Boae p. [oiOuiel u ux
CHI)KEHHE B BOJIE JIBYX JPYTHX TMPUTOKOB OOYCIOBIEHO YyBEIUYCHHEM
AHTPOIIOTEHHOW HArpy3KH Ha ATy PEKY.

BrisiBIeHO, 4YTO BO3pacTaHWe KOHLEHTpPAUUW XJIOPUIOB, KOTOPBIE
SIBJISIFOTCSI KOMITOHEHTOM MPOTHUBOTOJIOJIETHBIX PEAareHTOB, B BOJIE MAJIBIX PEK
CBSI3aHO C TIOBEPXHOCTHBIM CMBIBOM C BOJIOCOOpa BO BpeMs OTTETENEH.
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RETROSPECTIVE ANALYSIS OF THE WATER CHEMICAL
COMPOSITION OF SMALL RIVERS ON THE RIGHT BANK
IVANKOVO RESERVOIR IN WINTER

I.L. Grigoryeva, E.E. Lapina, E.A. Chekmareva

The lvankovskaya 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.
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