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OLNEHKA COBPEMEHHOI'O COCTOAHMS NOA3EMHBIX BOJ
B BEPEI'OBOU 3O0HE UBAHBKOBCKOI'O BONJOXPAHWIHIIA
U Er'O NIPUTOKOB B 3UMHUI MEPUOT

E.E. Jlanuna, E.A. YekmapeBa

WBanbkoBckas HUC — punuan GenepanbHOro rocy1apcTBEHHOTO OIOIKETHOTO
yupexaeHust Hayku MHcTUTyT BomHbIX TpobieM Poccuiickoil akagemMun Hayk,
r. KonakoBo, TBepckast ob6macts

[lpuBenensl  00OOIICHHBIE  JaHHBIE 1O  THAPOJUHAMHYECKOMY,
THIPOXUMHUYECKOMY U TEPMHUYECKOMY PEXKHUMY IOJ3EMHBIX BOJ OEperoBoi
30HBI VIBaHPKOBCKOTO BOJOXPAHHJIMINA M €T0 MalbIX MPHUTOKOB B 3UMHIOIO
MexeHb 2011-2016 rr. OreHeHO KadyecTBO BOJ Pa3IMYHOrO TeHE3Uca B
NpUOPEKHOW 30HE BOJOXPAaHWIMIIA B 3MMHUH TIEPUOA B  YCIOBHAX
W3MEHUBIICICS aHTPONOT€HHOM Harpy3Ku U KIMMAaTUYECKUX Bapualuil.
Knrouesvle cnosa: Heanvkosckoe 6oooxpanunuuje, Oepecosds 30HQ,
HOO3eMHbLE 800bl, MAILIE NPUMOKU, 2UOPOOUHAMULECKUL, SUOPOXUMUYECKUT U
MepMUYEeCKULL PeHCUM.

VBaHBKOBCKOE BOJOXPAaHWIMILE, CO3JAHHOE HAa y4yacTKe peku Boira
or Teepu mo JlyOHbI, oOecneunmBaer 55-60% oOBEeMa BOJBI TUTHEBOTO
Ha3zHa4YeHus A kutenel MockoBckoro meramnosnca. KoHTponb kadecTsa
NOCTYNAIOMIMX K MOTPEOUTENI0 BOJDKCKMX BOJ Ha BBIXOJIE BENETCS OYEHb
TIIATEJIBbHO, B TO BpeMs KaK BOJABI BOJOCOOpA: MPUTOKH, POJHUKOBBIM CTOK,
MOJI3EMHBIE  BOJBI, ONpPENEIAINAEe XUMHUYECKUH COCTaB  BOJOEMA,
UCCIEAYIOTCS HEOCTaTOYHO.

[lon3emHble BOJBI TECHO CBS3aHbl CO BCEMHU KOMIIOHEHTaMH
OKpy’Karolien cpenpl: aurochepoit, aTMmocdepoil, ¢ TOYBEHHBIM IOKPOBOM U
MOBEPXHOCTHBIMH  BOJaMH. [Ipy wu3MeHEeHUM CBOWCTB KOMIIOHEHTOB
OKpY’Kalollel cpeabl MPOUCXOAAT U3MEHEHHs B IMOJ3EMHON rujapocdepe,
oOpaTHas CBsI3b TaK)K€ UMEET MECTO [6].

B XX Beke B HeuepHo3zemHoii 30He Poccuu riaBHO# yrpo3oit kauecTBy
MOJ3EMHBIX BOJI CYMTAJach CeEJIbCKOXO3SHCTBEHHAs] JEATEIbHOCTh, B
pe3yibTare KOTOpoil B BOJHBIE OOBEKTHI IOCTYNAIM COCIUHEHHUS a30Ta,
dochopa u kamua (MUHEpaJbHblE W  OpraHMYecKue  ynoOpeHus,

* HccneoBaHue BBIMOIHEHO TIpU (UHAHCOBOI moiepxke PODOU u A munucTpanyuu
TBepckoit obnacTu B pamkax HaydHoro npoekra Ne 18-45-690001.
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KUBOTHOBO/JUECKHE CTOKM). B HacTosIiee Bpemsi apean pacripoCTpaHCHHUS
CEJIbCKOXO3SMCTBEHHOW  JICATEIbHOCTH  COKpaTWiCS Ha TOPSAOK U
YBEIUYMIACh POJIb TaKUX (PAKTOPOB, KakK: KIMMATUYECKHE HW3MEHCHHS,
KOTTEKHO-/TauHAas 3aCTpOiika OeperoB u pekpearus [3].

W3-3a KIMMaTUYEeCKMX W3MEHEHUH B MOCIEIHUE TOJbl B 3UMHHMA
MIEPHUOJ] BO3POCIIO KOJMYECTBO OTTEIENCH U UX MHTEHCUBHOCTh, YMEHBIIIUIACh
rIyOWHA MPOMEP3aHUs IOYBEHHOTO CII0SI, YTO TIOBJIEKJIO 32 CO00 yBeTMYCHHE
BEJIMYMHBI MHQWIBTpALlMOHHOTO muTaHus. Ha 3epkano TpyHTOBBIX BOJ
[IOCTYNAIOT MPOLIEIIIME YEepe3 IMOYBY M 30HY ad’pallM Tajble BOJbI, B
pe3ylibTaTe 4Yero yMEHbIIAeTCs MUHEpajau3alus MOJI3EMHBIX  BOJ;
XUMHUYECKHIA COCTaB PEYHBIX BOJ TOCJIE CMEIICHUS C TalbIMA BOJAMH B
3UMHHI EPUOJ OTIAUYAETCA OT COCTaBa MOJI3EMHOT0 cToKa [6, 11].

beperoBas 30Ha /BaHbKOBCKOTO BOJOXPAHWJIMINA U €0 NPUTOKOB
ABIIAETCS OapbepoM, Ie OCeAar0T 3arpsA3HSIOIINE BEIIECTBAa PAa3HbIX KJIACCOB
ormacHocTH. OJHM BelleCcTBA COPOUPYIOTCS, JpYrHMe€ HaKalJUuBaKOTCA,
TpaHcpopmMupyrorcsi, aub0o  HeWrpanusyrorcsa.  OcTaBmiascs — 4acTb
3arpsiI3HUTENIEH MOCTYNAeT HEMOCPEACTBEHHO B BOJOXPAHWIMILE C BOAAMHU
MajiblX PEK, POJHHUKOB, C (QWIBTPYIOIIUMUCS B OOpTa AOJIMH U JIOXKE
noa3eMHbIMU Bogamu. B XX Beke mmpuHa BOJOOXpaHHOM 30HBI OT ype3a
BoJOXpaHWwiHia coctaBmsia 3,0 kM mo obeuM ero CTOpoHaM, Ha STOM
TEPPUTOPUHN 3ampeniayioch cTpouTenbeTBo [1]. B Hame Bpems mmpuHa
BOZIOOXpaHHOU 30HBI yMeHbImuiach 10 200 M. BosHukaer Bompoc, Kakue
W3MEHCHUS TpeTepresl  JITOMHHHUPYIOIIMA PSI 3arpsi3HSIONMX BEHICCTB,
MOCTYNABIIMX B BOJOXPAHWUIUIIE B 3UMHUI MEpUOA, W MPOU3OIUIN JIH
U3MeHeHus?

Hccnenoanus [3] mokasanu, 4To B pe3yibTare KOTTEIKHO-TAYHOM
3aCTPOUKH U peKpealy B OKPYKarOIIYI0 Cpey IPEXk A€ BCETo MOCTYNAIOT BCE
Te >K€ OHOTeHHBIE BEIIeCTBA B COCTaBE OTXOJOB >KU3HENESATEILHOCTH
YeJI0BEeKa — COeIMHEHUs a30Ta, pocdopa u kayus. OTHAKO W3-32 MOBBIIICHUS
TEMIIEpPAaTypbl BO3[yXa MOXET MPOU3OHTH CABUT B CHCTEME «BOJA —
BOJIOBMEIIAIOIIHE MIOPOJIBI», MHTECHCUPUIIUPYIOTCS TIPOIIECCHI
BBIIIIETIAYMBAHUS — U3 JOJIOMHUTOB, YEPEAYIOLIUXCS C U3BECTHIKAMU KapOoHa,
B OKpPYKAIOILYIO CpeAy HayHEeT MOCTyNnaTh MarHui, u3 OOJOTHBIX SKOCHUCTEM
— Maprasel], 130bITOK KOTOPBIX B MUTHEBOM BOJIE HAHOCUT 3HAYUTENBHBIN Bpe]
3I0pOBBIO uesnoBeka [4, §].

st OleHKH COCTOSIHUSA MOA3EMHBIX BOJ HamOosee HHPOpMATHBEH
3UMHHIA C€30H, KOTJa PACTHTEIBHOCTh OTMHpPACT, HUTPHU(PHUKAIMOHHBIC
MPOLIECChl CXOIAT Ha HET, MOYBEHHBIA cloil mpomepsaeT. K OCHOBHBIM
MOKa3aTeJsIM  COCTOSIHMSI ~ TOJ3E€MHBIX  BOJI  OTHOCSTCSI  YPOBEHHBIH,
TEPMHUYECKUA ¥ TUIPOXHUMHUYECKUNW PEXHUMBI, BHYTPUTOJOBBIC IUKIIBI
KOTOPBIX B  €CTECTBEHHBIX  YCIOBHUSIX  HMMEIOT  IpeJCKa3yeMble
3aKOHOMEPHOCTH, U TAKOE COCTOSIHHME HA3bIBAIOT ycTaHOBUBIIMMCS [6]. Korma
BHEITHUE (PaKTOphl HAPYIIAIOT CIOXKHUBIIMICS OamaHc, MPOUCXOTUT
W3MEHEHHE COOTHOILIEHHUS YPOBHEW, HAOIIOJAIOTCS CKAayKU TeMIlepaTyphbl
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BOJIbI, IEOMTOB POAHUKOB, MEHSIETCSI THUII BOJABI M €€ KUCIOTHO-IIEIOYHbBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  XApAaKTEPUCTUKU. Takoe COCTOSHHUE
MOJ3EMHBIX BOJ| OYJEeT HAPYIIEHHBIM, HECYIIUM PHUCKH UX HEOOpaTUMOM
Jlerpalaliii.

Heab0 HAIMX MCCAEI0BAHMI SIBIISETCS AaHAIU3 COBPEMEHHOIO
peKMMa MOJ3eMHBIX BOJI OeperoBoii yactu MIBaHbKOBCKOIO BOJIOXPaHHUIIUIIA
B 3uMmHui nepuon 2011-2017 r.r., Kyma BXOASAT TUAPOAMHAMUYECKUE,
TUAPOXUMHUYECKHE U TEPMUUECKUE XaPAKTEPUCTUKHU ITOA3EMHOIO CTOKA.

OO01mue npupoIHBIC YCIOBUS

Pernon wuccnenoBanust pacronoxkeH B mpezaeiax BepxHeBokcKou
HU3UHBI, OTJIMYAETCS BBICOKOH 3a00704€HHOCTHI0. OCHOBHOM BOJHOMU
aprepuel siBisieTcss pexka Bonra. Knumar ymepeHHO-KOHTMHEHTAJbHBIA, C
xoJiofaHoM 3umoit. CpeHsisi roJioBast Temneparypa Bo3ayxa cocrasiser 3,8 °C,
CpeIHee roI0BOe KOJIMYECTBO OCAIKOB IO 00acTu Kosiebnercs oT 560 mo 720
MM, 10 pailoHy CpeJHEMHOIOJETHsSI BeluuuHa paBHa 593 mm. YcroiluuBbii
CHEXKHBIN TIOKPOB 00pa3yeTcsi K cepeauHe aexadps, aepxutcs 157-160 queit,
HAYMHACT TasITh C CEPEIMHBI MapTa U CXOAUT B cepenune ampens [10].

VBaHbKOBCKOE  BOAOXpAHWIHMILE  JEIUTCS Ha  TpU  IUIEca.
BepxHeBomxcknii 1 HryKHEBODKCKUN TUIECHI HA NPOTSKEHUH OT TBepu a0
JlyGHBI COCTaBISIIOT BOJDKCKYIO BeTBb, lllommHckuii 1i€c mnpeactaBisieT
coboii 3aTomienHoe pycio peku llloma ot Mecra ee BnageHust B Boiry o c.
Typrunoso.

Penped permoHa ciiabopacuiCHCHHBIH, aOCONIOTHBIE OTMETKH
MOBEPXHOCTU HM3MEHSIOTCS B AuanazoHe 124—178 m, gocturas MUHUMyMa
BOM3M ype3a p. Bonru. Bonro-IlommuHckast yacts BepXHEBOMKCKON HU3UHBI
uMeeT OOIIMH YKIIOH MOBEPXHOCTU HAa CEBEPO-BOCTOK, IO KOTOPOMY TEKYT
pexu. JIoJMHBI peK U3y4eHHOW TEPPUTOPHH CIa00 TEpPpaCUpPOBAHBI, TITyOHWHA
APO3UOHHOTO Bpe3a He Oombire 50 M. ['myOuHa pek coctasuser 1,5-5,0 M, a B
YCTHEBOM YaCTH MPUTOKOB BOJOXpaHUIHIIA — 70 7,0 M.

I'eosiornveckmne U ruAPOreoIOrnyecKue ycaoBus

BepxueBomxkckas HU3WHA pUypoYeHa K rIyOOKOMY
JIOYETBEPTUYHOMY MPOTHOY, 3allOJIHEHHOMY TOJIIEH YeTBEPTHUYHBIX
OTJIOKEHUHN, KOTOpHIE 3aJeTaloT Ha IOPCKUX U  KaMEHHOYTOJBHBIX
OTJIOKEHUAX. TOIIa YeTBEPTUUHBIX OTJIOKEHHUI MpPECTaBlIeHa B OCHOBHOM
MOCKOBCKHUMH BOJHO-JIEAHUKOBBIMU NTECKAMH 1 MOPEHHBIMU CYTJIMHKAMH, 110
Oeperam pek — aJlTFoBUEeM. MOIIHOCTh YeTBEPTUYHBIX OTJIOKEHHI MEHSETCS B
npenenax 40-100 m. BomoHOCHBIE TECKM pa3ensioTCss MOPEHOW Ha
HECKOJIBKO TOPH30HTOB, KOTOpPbIE B OCHOBHOM U TMHTAaIOT peku [7].
JIutonorndeckuii cOCTaB KAMEHHOYTOJIbHBIX OTJIOKEHUN — 3TO Yepe/IOBAHUE
M3BECTHAKOB U JOJIOMUTOB C MPOCTOSIMHU TJIMH U Meprenei, 001ias MOIHOCTb
oTiioxkeHui kapoona coctasisieT 350-500 M [5]. MoIHOCT IOPCKHUX TJIWH,
MEPEKPHIBAIOIINX U3BECTHIKU BEPXHEro kapOoHa, cocTaBiseT B cpeaHeM 10—
15 M. B paiione c. ['opogus momuocts gocturaer 30 M, okoso . Ilnocku
IOPCKHE TIIUHBI Pa3MBITHI.
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B nomune Bonru pasrpykarorcs Bce BOJAOHOCHBIE TOpu30HTH (BI)
30HBI aKTUBHOTO BOJI0OOMEHA — T'PYHTOBBIE U HAmoOpHbIE. [ pyHTOBBIE BO/IbI
OeperoBoil  30HBI MOJPA3ACIAIOTCS Ha O€3HANOpHBIE — TMEpBBIE OT
noBepxHocTd BI', u cyOHamopHble, B KOTOPBIX MO MPOCTPAHCTBEHHOMY
MOJIOKCHHUIO  BBIIEIAIOTCA ~ MEXKMOPEHHBIE W TOJMOPEHHBIE  BOJIBL
besnamopasie BOABI MpUYpOYeHBI K coBpeMeHHbIM OosoTHOMy (hlV) u
aunoBuanibHoMy (alV) BI'; BepxHeueTBepTuuHOMy ayuntoBuanbHoMy (alll) u
HagMOCKOBCckoMy  dumroBrorisaimanbHomy (fllms) BI'. Ilo xummueckomy
cocraBy IpyHTOBBIE BOJIbI 00b1MHO HCO3—Ca—M(g Tina ¢ o0meii MuHepaim3amnmeit
200—500 mr/mM>, B JTOKAIBHBIX y4dacTkax 3arpsisHeHus — 10 1200 M/ e,

K cyOnamopusiM BI'  OTHOCAT TOPHU30HT  CHOPaIU4YECKOTO
pacnpocTpaHeHUsI B MOCKOBCKOM MOpEHE CpeIHEUeTBEPTHUYHOrO BO3pacTa
(gllms) ¢ HCOs—Ca cocraBoM, ¢ obrieli Munepanmu3anueii 400—-700 mr/in, u
MEXMOPEHHBIN MOCKOBCKO-/THEITPOBCKHIA AJLTIOBUATIBHO-
¢moBuorsuanbhbiid BIC (a, flldn-ms). Boxsr ropuszonta npecasie HCOz—Ca—
Mg tuna ¢ o6meit munepanuzamuein 200900 mr/ M,

[TepBbIM OT MOBepxHOCTH HanmopHbIM Bl BepxHero kapooHa ot TBepu
10 ycrbs Lo sBisercs kacumoBckuii C3ksm, ot yctbs o 10 J{yOHbI —
KISI3bMHUHCKO-accenbekuii  Csk. HamopHble BOABI MO CBOEMY COCTaBY
otHocsTcs npeumyniectBeHHO kK HCO3-Ca-Mg tuny, ¢ Munepanuzanuei ao 1
r/mme.

Moayns MOA3EMHOIO CTOKa TOJA30HBI JIPEHUPOBAHUS MECTHOU
3PO3MOHHOI CETHIO COCTaBIsAeT mopsaka 2,1 1/c km? [7].

MarepuaJjbl 1 METOIBI

B ocHOBy paboThl Jerim MaTepualibl peKMMHBIX HaOMIOACHUN 3a
COCTOSTHMEM IO/I3€MHBIX BOJI, BHIMIOJIHEHHBIX aBTOPAMU B MIEPHUOJ] C HOAOPS 1O
mapt 2011-2017 rr.

ITockonpKy anmpuopu 3MMHHUN MEXCHHBIM PEYHOM CTOK OTpaKaer
OCHOBHBIE  XapaKTePHCTUKHM  TOJ3EMHOTO  CTOKa,  HCCIEIOBAINCH
neBoOepexxHble MpuUTokM VBaHbKOBCKOro Bopoxpanmmumia Opma u Co3sb,
npaBoOepexkHble putoku — Mura, Bapneika, [loitOuna, /Jonxoska, Cy4ox,
Wntoxa u Hloma (B HmxHeM TedeHuu). Bcero umsyueHo 9 pex B 23
THIPOMETPUYECKUX CTBOpax. B OeperoBoil 30H€ BOJOXpaHMIUIIA MU
NEPEeUYHCICHHBIX IPUTOKOB MCCIIE0BATIMCH KOJIOAIbI, CKBAXXHHbBI U POJAHUKH.
B omnopHBIX BOAHBIX OOBEKTaX ONpEACICHHE PEKUMHBIX XapaKTEPHCTHK:
YPOBHEH T'PYHTOBBIX BOJI, 1€OMTOB POJHUKOB, PACXOJ0B peK, TeMIepaTyp U
XUMHAYECKOTO COCTaBa MPOBOAMIHN OAHMH pa3 B MECAIL, B OCTAIBHBIX — pa3 B
ce30H. B mpoGax Boabl ompenessav IBETHOCTb (KOJIOPUMETPUYECKH, B
rpagycax Pt-Co mikanel), mepmaHraHaTHylo okuciseMocts (mo Kyo6emro),
COJIEBOM cOCTaB M OMOreHHbIE A1eMeHThl. CyMMa HaTpHsl U Kajiusl olpeieneHa
pacyeTHBIM METOZOM TII0 PA3HOCTH MEXJAy aHHOHAaMH M KaTHOHAMH B
SKBUBAJICHTHONH (opMe. AHAIU3bl BBIIOJHEHBI B THAPOXUMHYECKON
nabopatopun HMBanbkoBckoit HUC mo cranmapTHeiM Metomukam [9].
KucnorHo-menounsie (pH) u  okucaurensHO-BoccTaHoBUuTenbHBIE (Eh)
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XapaKTEPUCTHKH W3MEpeHbl IN SitU TOPTaTUBHBIMU MPHOOpPAMH, BCETO
HaOIIOJICHUSMH OXBavyeHO 42 Kojioana u 18 poHUKOB.
Pe3yabTaThl M 00Cy:KIeHUE

HaubGonee neranbHO peXHUM MOJA3EMHBIX BOJ HM3y4€H B CTBOpE
CKBa)XXMH, pacmoyiokeHHbIX Onmu3 1. [lnockm KonakoBckoro paiiona, rue
HaOmoaeHus Benmuch ¢ 1994 r. CrBop BritouaeT ckBakuHbl 3018 u 3020 Ha
TPYHTOBBIE BOJIbI, pacnoJioskeHHbIe B 59 M 1 400 M COOTBETCTBEHHO OT ype3a
VBaHBKOBCKOr0 BOJOXPAHWIMILA, U CAMOMU3JIMBAIOILYIOCS CKBaXXHHY A B 3-X
M OT ype3a. CkBaxkMHa A BCKPBIBAeT KIISI3bMUHCKO-accenbckuil BI' Bepxnero
KapOoHa, rIyOHnHa ee cocTaBisieT 79 M, Hanop Npu 3a0ypUBaHUK YCTaHOBUIICS
Ha 1.5 M BbIIIIE TOBEPXHOCTH 3EMIIH.

CkBakuHbI pacronaratoTcs B npezenax |l HaanoiiMenHol Teppachkl Ha
npaBoM Oepery VMBanbkoBckoro Bojoxpanuiuma. Iloiima u gacte | Teppacsl
3aTOIUICHBI, HMeeTcs  ciaOblii  yKIOH TOBEPXHOCTH B  CTOPOHY
Bogoxpanmwinina. Ckaxxuna 3018 BCKphIBa€T MEKMOPEHHBIE OTIIOXKECHHUS (8,
flldn-ms BI'), ckBaxkuna 3020 — nepesiit oT moBepxHoctu flims BI'. T'iry6Ouna
3ajeraHus ypoBHs rpyHTOBBIX Bog 0.5 — 3,0 M.

I'mapoguHaMudecKuii pexum

AHanu3 BHYTPUTOJIOBBIX M3MEHEHHMM THUIIPOJMHAMUYECKOTO pPEKHUMa
CKBaXMH Ha yyacTke [lmocku mokasai, 4To B 3TOM MECT€ HAlOpPHBIE BOJIbI
MOCTOSIHHO ~MHTAIOT BOAOXPAHWIMINE, YTO BUJTHO U3 THIIOBOTO
COIOCTaBUTENILHOTO Ipadrka TOAOBOTr0 X0Jla YPOBHEH B BOJOXPAHUIIUIIE U
CcKBakuHax (puc. 1).

adc. oTM., M
127,00 -
128,00 -
125,00 -
124,00
123,00 -
122,00 -
121,00 -

120,00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 3 &5 7 89 1 13 18 17 19 21 23 25 27 29 31 33 35
AeKagbl
--------- 3020 3018 — EOACKPAHUIHILE = = CKE. A

Puc. 1. TunoBoit rogoBoi X0 ypOBHEH BOJIBI B CKBa)KMHAX U
BOJOXpaHUIMILE Ha ydacTke I1nocku

HOCTyTIJ'ICHI/Ie TPYHTOBBIX BOJ 3aBUCUT OT BOAHOCTH MPCAbIAYIIIUX JICT,
B IIOJOBOABE B 3aBHCHMOCTH OT COOTHOIICHUA ypOBHeI\/’I BOJbBI
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BOJOXPAaHWININA MOTYT TUTaTh MOJ3€MHBIE BOJOHOCHBIE IUIACTBI, HO B
3UMHUNA MEPHOJ] C HAYAJIOM CPaOOTKH YPOBHS BOJOXPAHUJIUINA MTPOUCXOTUT
MOCTYIJICHUE B €T0 JIOXKE MOJI3EMHBIX BOJ] BCEX T'€HETUYECKHUX TUIIOB.

PopHuku BcTpedaroTcsi B MPHUPYCIOBBIX Ballax IMONMBI, OOpTax M
TBUIOBBIX IIBaX HAAMOWMEHHBIX Teppac, 4YacTO MPUYPOUYEHBI K TPaHUIIC
QIUTIOBUATIBHBIX  OTJIOKEHUH C MOPEHHBIMU CyIJIMHKaMu. PonHuUKH B
OeperoBoii 30He He MepeMep3arT. VIMEHHO peXUMHBbIC HAOIIOJICHUS 3a
pOIHUKAMU JaloT HambOojee MNPUOIIKEHHYI0 K pEalbHOCTH KapTUHY
COCTOSIHHS TIOZ3EMHBIX BOJ [7].

Hebutsr pogaukoB Hebonbmme, ot 0,01 mo 0,7 n/cek, cymMMapHBIi
NeOUT OTACTBHBIX PacCPEIOTOUYCHHBIX BBIX00B cocTaBiseT 10—15 i/c. [louTtn
BCE POJIHUKH B UMITYJLCHOM PEXKUME MOANUTHIBAIOTCS B TOM WJIM UHON Mepe
rIIyOOKMMH HaropHbIMH Bojamu [8].

B 3umHuii mepuoa  pacxoAbl POJHUKOB  OeperoBoil  30HBI
BOJIOXPAHWJIMIIA 3aBUCAT OT MCTOYHHUKOB MUTAHUS M ONOCPEIOBAHHO - OT
BOJHOCTH TEKYIIETro U MpeauiecTByomux jgeT. Ha puc. 2 moka3aHsl KpuBbIe
nedutoB pogHuka bop (onopHBIM HUCXOIALIMI) B 3MMHIOIO MEKEHb IIepHoja
2010-2017 rr. PogHuk BBIXOIUT HA THEBHYIO MOBEPXHOCTh B HMKHEH 4acTu
Il mammoiiMeHHOW Teppacsl Boaru, B COCHOBOM O0Opy, IO KOHTakKTY
QJTIOBUATIBHBIX TECKOB U MOPEHHBIX CYIJIMHKOB, B HMITYJIbCHOM pPEXKUME
MOAMUTHIBACTCST BOJAMU HUXKeNexamero mexmopennoro BI. 3a Bpewms
HAOJTIOICHUH 3MMOM aMIUTUTY/a pacxoaoB coctaBuia 0,089 ii/c.

/e
0,125
0,115
0,105
0,095
0,085
0,075
0,065
0,055
0,045
0,035

X XI XII I II 11X
——10/11 11/12 —4—12/13 —»=13/14 14/15 —8—15/16 ——16/17
MecsI ¥ TON

P u c. 2. Xoxg xpuBsix konedbanuii nedburta pogurka bop ¢ Hos6ps o mapr,
20102017 roasl

AHann3  XoJa  KpHUBBIX  J€OMTOB  pOJHHMKA U  BOAHOCTH
COOTBETCTBYIOIIETO T0Jia CBUICTEIBCTBYET O BO3MOXKHOM  BIIMSIHUH
METEOPOJOTUYECKUX YCIOBUM HA pPacXoAbl HUCXOIAIIUX POJAHHUKOB. B
MHOToBOJHOM 2013 roay k Hayany 3MMHENW MEKEHH, KOTJla BJIaXXHOCTh TTOYB
W TOpOJ 30HBI ad’panuu ONIM3Ka K MaKCHUMalbHOW, JeOUT pOJIHUKA
otHOcHTENNBbHO BeIcOKHIA (0.126 11/¢), 3aTem oH maaBHO cHmKaeTcs 10 0,106 /¢
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B (peBpasie u pe3Ko magaer B MapTe, epes MmojoBoabeM, 10 BearnuuHbl 0.046
alc.

B manoBoanbie 2014-2015 roapl 1e6UT 3HAUNTEIFHO YMEHBILIUIICS U B
3uMHHUI mepuoz pocturan yumb 0,053 a/c, mpuyeM aMIUIMTyaa PacxooB
cocrasmia 0,016 si/c. Ctosib 3HAUUTEIBHOE COKpaIleHUe Ae0uTa MOTJIO ObITh
BBI3BAHO M YMEHBIIIEHUEM CpaOOTKH YpOBHs BojoxpaHwiuiia ¢ 4,2 m B 2013
roay 1o 1,4 mB 2015 .

B nenoMm Bo BpeMs 3MMHEH MEXEHHM OT €€ Hauyajda K OKOHYAaHHIO
JeOUTHI POJTHUKOB CHUKAFOTCSL.

HaGmronenus 3a ypoBEHHBIM pPEXHMOM TpyHTOBBIX Bon (YI'B) B
OeperoBoil 30He Mokaszaid, 4to B uenoM YI'B usmensiercs B 3amaauHax u
3abonoueHnbix moimax 0,3—1,5 M, Ha BbICOKMX Teppacax — 10 17-18 M,
npeoliiagaronias ITyOrMHA COCTABIISAET 3—5 M.

Omnpeneneno, uro 3uMoil Haubosiee TIIYOOKO TPYHTOBBIE BOJBI
3ajeraioT Ha BojocOopax pek Jlouxoska u oiouna (5,3-5,7 M u 2,4-9,5 m
cooTBeTCTBEHHO). B 6accelinax pex Cy4ok u MHioxa ypoBHH cocTaBisiioT 3,0
- 6,8 Mu4,5-6,0 M, B HmxaeM teuennn Lo — ot 2,8 1o 4,0 M; B Oacceiinax
Co3u u Uurn 3,9-4,6 m u 3,4 M COOTBETCTBEHHO. bimke Bcex K AHEBHOM
MOBEPXHOCTU PACIIOJIOKEHBI TPYHTOBBIE BOJIbI MPUOPEKHBIX TEPPUTOPHUI PEK
Tponka (1.3 M) u Opma (2.6 m).

I'mapoxummnyeckuii peskum

B Tabn. 1 mpencraBieH TUAPOXUMHYECKUH Cpe3 HPUPOIHBIX BOJ
pa3HOro reHesuca B MPUOPEKHON 30HE BOAOXPAHWJIMILA B MEPUOJ C KOHIIA
deBpans g0 Hayana mapra 2015 r.

W3 tabn. 1 cnemyeT, 4TO BOABI POJHUKOB MPECHBIE, IO KUCIOTHOCTH
HEUTpaJbHbIE JUOO CJA0OIIENIOUHbIE, B POJHHUKAX MPEUMYIIECTBEHHO
atMoc(epHOro MHUTaHUS BCTpEUarOTCs ciabokucnele Boael ¢ pH 5.9.
XUMUYECKUN COCTaB POJHHUKOBBIX BOJI OTHOCUTEIBHO TIOCTOSIHHBIA B
YCIIOBUSIX HEHApYIICHHONW TeOJIOTUYECKOM cpenbl M HecTaOWJIbHBIA Ha
cenuTeOHbIX TeppuTopusix. B pomnukax cema ['oponiHs, pacmoyioKEHHOTO
BIoNb (enmepanpHO Tpaccel MI10, 3uMOH, Kak TpaBHIIO, COACpKAHHE
HUTPATOB TMOBBIIIEHHOE, B cpeaHem 15-20 mr/nM°, mHOTIA colepKaHue
nocturaer 1,5-2 TIJIK. [IpeHakxHblii CTOK Majao MUHEPAJIU30BaH, HO HECET
3HAQYUTEIIbHOE  KOJIMYECTBO PACTBOPEHHBIX  OPraHUYECKHUX  BEIIECTB.
Oco0eHHOCThIO HAMMOPHBIX BOJ BOJOHOCHBIX TOPU30HTOB BEPXHETO KapOOHa
ABJIIETCSl coueTaHue BbICOKUX cojaepkaHuili noHa HCO3™ u amMMoOHHIHOTO
a3oTa C OTPHIIATEILHON BeNMWYMHOW penokc-moTeHnuana Eh.  3amepsr
BennurHbI EN mokasanu, 4to B HamopHbIX Bojgax oHa coctasisier ot (—110) qo
(—130), B komomax B cpeareM (+260), B Bogoxpanuuiiie ot +65 mo +135 mB.

['pyHTOBBIE BOJIBI KOJIOALIEB B OeperoBoii 30He IllommuHckoro mieca no
ero JieBoit cropone nmuoo npecusie, HCOs-Ca-Mg coctaBa, ¢ MuHEepanu3auei
0o 04 r/nM% mbo  (06BIMHO B KONOANAX Yy  JIOPOTH)
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BBLICOKOMUHEPAIN30BaHHble (10 1,6 T/1M°), XJIOpHAHOTO M Cylb()aTHOTO
KJacca.

Tabruyal
Xumuueckuii cocTaB Boj (Mr/aM®) pasHOro renesuca IpuOPEKHOI 30HbI
HBanbkoBcKoro Bogoxpanmmiia (dpespans — Mapt 2015 1.)

Bonasr
MIOBEPX. POJTHUKOBBIC |  manopmeie | Gonor.
~ HHJIEKCHI BOJOHOCHBIX TOPH30HTOB H MECTO 0TOOpa
§ ViBaHb- IPOOBI
% KOB- alV-alll | fllms | flldn- | Csk Csks hlV
g CKOE ms m
< BAXD.
= c. Jeco-
- CaBBaTb- c. napk e 4Ky~ | Opend
Topoa- €BO Topoans | Konako flnoc- | pes- Lyw-
HS - K1 HOBO HOBO
pH 7,9 7.84 7.5 7,2 7,37 | 1,70 6,0
Cl” 7 3.2 44 44 1.3 37 1.3
SO4% 13 14 59 12,8 4,0 14,0 9,0
HCO;3™ 165 128 433 275 311 322 9,2
Mg?* 12,4 7.8 36,1 16,4 30,1 36,8 2,04
Ca™ 52,4 38,6 146,2 76 57 42.4 4,2
Na™+ 10,6 0,2 12,0 19,6 3,9 10,8 0,5
K+
NOj5” 2,8 4.9 79 077 0,74 0,6 0,54
NH4* 0.4 0.16 0,04 0,42 1,02 | 0,46 0.4
PO | 0.2 0,04 0,23 0,32 | 0,08 | 0,02 | 0,04
Mz* 263 198 809 445 409 431 27
[IO** 6.8 1,5 3,1 6.7 2,2 3,2 17,7
Mn 0,13 0,04 0.04 0,14 0,11 0,05 0,04
[BeTH. 23 3 3 20 10 7 70
Mz*-o6mas wmunepanmzamus; [IO** — mepmaHraHatHas OKHCISIEMOCTb,

mrO/nm3; IBETHOCTH — Tpaychl, o Pt-Co mikane

[Tockonpky 3uMOl pa3dbopa BOABI M3 OOJBITUHCTBA KOJOJIIEB HE
MIPOUCXOJIUT, PEKUM BOJbI CTAHOBUTCS 3acTOMHBIM. [IpoObl Ha XMMHYeCKUi
aHaJM3 HE OTOMPAIMCh, 32 MCKIIOYCHWEM KOJoJma B moc. Peioxo3, rae oH
UCMOJb3YeTCsl KPYIJIOTOAMYHO, M KOJOALIEB B OTAAJNCHHBIX MOCEIEHUSX.
[Tpoananu3upoBaHbl pe3yabTaThl ONPOOOBaHHS POJHUKOB U PEK.

OcHOBHBIE THJIPOXUMUYECKHE XapaKTePUCTUKH MIPUTOKOB
VBaHBKOBCKOTO BOJOXPAaHUIIMIA B 3UMHIOKO MekeHb 2014/2015 rr.
MPEJCTaBICHBI B Ta0I. 2.
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Tabruya 2
XapakTeprucTuKa XMMHYECKOT0 COCTaBa MPUTOKOB MIBaHBKOBCKOTO
BOJIOXpaHWINIIA, 3UMHsIsE MexeHb 2014-2015rr.

IIpuTtoxu Mz | pH | DIIP WonHbli cocTas
Mr/ v’ mS/m % - MMOJE/ IM°
JleBoGepeKHBIE MPUTOKH
Opuia 650 | 8,0 | 57,3 | HCOs374Cl 19/ Ca 54Na24
Co3p 80 73] 16,8 | HCO3 68 SO431/Ca 85 Mgl5
I1paBoOepeskHbIe IPUTOKH
Wura 275 | 7.8 | 35,1 |HCO;75 S04 16 Cl8/ Ca 70Mg29
Bapnsika 321 | 7,7 | 52,0 | HCOs3 52CI340 SO4 14/ Ca 58 Mg22(Na+K)20
Umroxa 450 | 8,0 | 66,6 | HCO3 64 SO425 Cl111/Ca 65 Mg25(Na+K)20
Tponka 738 | 74| 90,6 | HCO; 82 SO49 C19/Ca71(Na+K)17 MglONH4l
Cyuoxk 364 |69 | 52,3 | HCO;3 80 SO4 12 C17/Ca 65 Mg29(Na+K)6
JIoHXOBKa 594 | 73| 74,0 | HCO376 SO412C112/ Ca 62Na28 Mgl0
[Howma 476 | 7,6 | 61,1 | HCO;91Cl5 S04 NO31/ Ca 66 Mg25(Na+K)9
Joiibuna 526 | 7,6 | 63,4 | HCO3; 75 Cl1580410/Ca 66 Mg25(Na+K) 9

3UMOil  BOIBI TMPHUTOKOB IO IIEIIOYHO-KHCIOTHBIM CBOWMCTBAM
HeHTpasibHbIe U CcIaboIeNI0uHble, 10 BEIMYUHE MUHEpaIU3alud YMEPEHHO-
IpecHbIe ¥ HOPMAJILHO-TIpECHBIE. THI BOJIBI HCCIIEIOBAHHBIX PEK OTHOCHUTCH,
B ocHoBHOM, Kk HCO3-Ca-Mg, pexxe — k HCO3-SO4Ca-Mg (p. Uuroxa) unu
HCO3-S04 Ca (p. Co3b). B p. Bapibika, nepecekarorieid maructpaib M 10, Tun
BobI nepuoandecku MmeHsiercs ¢ HCO3-Ca na HCO3-CL-Ca, uro MmoxeT ObITh
00yCJIOBJICHO MOCTYIUIEHUEM TPOTUBOTOJIONEIHBIX PEAreHTOB, COJCPKAIINX
rajuT.

Bona pek oTimMyaercsi BBICOKOW IIBETHOCTBIO, KOTOpasi KOJIeOIeTcs: B
cpenneM B amama3oHe 50-275 rpaa. Pt-Co mkamel. B mpobax Boawl w3
JlouxoBku B ctBopax CenuxoBo U OKTAOPbCKUII MOCT, TZi€ MPOUCXOIUT
UHTEHCUBHAs pasrpy3ka HANOpHBIX TOPU30OHTOB KapOOHa, BEJIMYMHA
nBeTHOCTH B siHBape 2015 roga cocraBuia 10 rpa.

B pesynbrare aHanmm3a MaccuBa JAaHHBIX BBIJCNEHBI MapKepshl,
XapaKTepHU3ymIe pa30aBiIcHUE MOJ3EMHBIX/TIOBEPXHOCTHBIX BOJ| TaJbIMH
BOJIaMH OTTeNeNe — 3TO TUAPOKapOOHAThI, HUTPAThl U 1IBETHOCTh. Pa3Hble
COYETaHUs] MAapKEPOB YKa3bIBAIOT HAa MCTOYHHK IOCTYIUICHHS pa30aBHTEINs.
Bonbl kap6oHa oTnnyaroTes quana3oHoM KoHueHnTpanuit nvona HCO3™ ot 350
10 480 mr/am3, 6:1M3KOM K HYJIO IBETHOCTBIO M MPAKTHUECKH OTCYTCTBHEM
HUTpaTOB. Tasble BO/IbI UMEIOT HU3KYIO [[BETHOCTh U MaJ0 MUHEPAJIN30BaHbI
(32 MCKIJIIOUEHUEM JIOKAJIbHBIX OYaroB 3arps3HEeHHsi), OOJOTHBIE, HA00OPOT,
coJiepKaT 3HAUUTENIbHOE KOJMYECTBO OPraHMYECKUX BEIIECTB I'yMYCOBOI'O
XapakTepa ¥ He3HAYUTEIBHOE — HUTPATOB U THAPOKApOOHATOB.

Jlnist cocTaBieHHs MOJIHOLIEHHONW KapTUHBI COCTOSHUS TUApocheps!
OeperoBoil 30HbI HA XMUMHUYECKUN aHAINU3 TaK)Ke OTOMPaIM MPOOBI JeKaIoro
CHera W Tarolle Hajexu, AaHHbIE KOTOPOro BBIOOPOYHO IpPEJCTABICHBI B
Tabm. 3.
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Tabauya 3
Hunamuka conepxanust nonop HCO3™, NO3z~ (MF/,Z[Mg) Y BEJIWYMH LIBETHOCTH
(en. Pt-Co mkansr) B 00pa3iax Jekaaoro CHera v Tarolle Halneau

17.03.14 [ 02.03.11 [ 02.03.11 | 11.03.11 | 17.03.14 [ 12.03.15
Buj obpazua Hanenp CHer
Mecto otoopa | PomHmk Bomoro, VBanbKoBCKast Bomocbop p. Jlonxoska
[Tapk | a. lllymnoBo HUC
HCOs5~ 36,6 6 9,2 9 9,2 12,2
NOj5~ 1,2 1,7 2 1.8 L5 0.8
[BETHOCTh 335 3 S 5 3 2

Bce n3ydeHHbBIE BOJOTOKHM BBITEKAIOT M3 OOJIOTHBIX MAacCHBOB JIHOO
MUTAIOTCS B MCTOKAaxX OOJOTHBIMH BoJaMu. Henb3s MCKIIIOUUTH y4acTus B
MOBBIIICHUH I[BETHOCTH PEYHBIX BOJ OPraHMYECKUX BEIIECTB U3
3a00JI0YCHHBIX TIOYB IMOKHM BCIIEACTBHE yUaCTUBIINXCS oTTeneneid. CpaBHHM
XUMUYECKHUM COCTAB IPEHAXKHBIX BOJ HU3UHHBIX M BEPXOBBIX OOJIOT B 3MMHUI
MepUo/I, MOKa3aHHBIN B Ta0I. 4.

Tabruya4
Junamuka coneprkanust nonoB HCO3™, NO3z~ (MF/ILM3) Y BEJIWYUH IIBETHOCTH
JIPEHAKHBIX BOJ HU3WHHOTO U BEPXOBOT0 00JIOT

bonoro HwuzunHoe Bepxosoe
«Bemka» «[IlymMHOBCKOE
Jara HCOs™ | NOz™ | mBern. | HCO3z™ | NO3™ | 1BerH.
X11.2013 348 7.4 45 92 1.7 225
1.2014 397 3.8 45 55 0.5 220

HusuHHOE ©0070TO, WCTOYHUKOM TIMTAHHS KOTOPOTO  CIIyXKar
MOA3EMHBIE BOJBI, UMEET HU3KYI0 MOCTOSHHYIO LBETHOCTh M JIOCTATOYHO
BBICOKYIO 1e104YHOCTh. CozepxaHne HUTPATOB UMEHHO B Oojote «Berikay
OOyCIIOBJIEHO  3HAYUTETBHOW JKUBOTHOBOAUECKOH  Harpyskoil. Bomsl
BEPXOBOT0 00JI0TAa XapaKTEPU3YIOTCS 0OpaTHOW KapTUHOM, 371€Ch IBETHOCTh
TOXKE TIOCTOSIHHAs, XOTS M MeHblle, 4eM ObiBaeT JeToM. [lockombKy
JPEHaKHBIE BOJIbI IPOTEKAIOT B KPAe€BOM 4acTH 00JI0Ta, OHU UMEIOT OJM3KUI
K HeliTpanbHOMY pH, ogHako koHnenTpanuun unoHa HCO3™ 0BONIBHO Mabl,
YTO TAKKE CBUIETEIHCTBYET B MOJIb3y pa30aBlIeHUS] OOJOTHBIX BOJ TaJILIMHU
Bogamu. CTOK u3 OOJOT JIETOM MOXET TMepechixaTb, HO 3UMOW B
HCCITIEIOBAaHHOM PETHOHE CTOK ecTh Bcerna. C BojaMu OOJIOT MPUBHOCHUTCS
3HAYUTENBHOE KOJMYECTBO MapraHia (B 3MMHHUX NpoOax ompeaeneHo
conepxanue 0,25-0,69 mr/mv® mpu TTJIK juts mutheBbix Box 0,1 mr/mve.

Haubonee ueTko BpeMeHHbIE ¥ IPOCTPaHCTBEHHBIE H3MEHEHHS BEJTMYNUH
BBIOPAHHBIX MapKEpPOB MPOCIEKUBAIOTCS HA TEX OMOPHBIX yYacTKaxX, TIe
HaONIO/IEHUs] TPOBOAMIUCH OJIHOBPEMEHHO 32 TIOBEPXHOCTHBIM CTOKOM,
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POIHUKOM W KOJOIIEM. Pe3ynbTaThl peXMMHBIX HAOMIOJCHUN Ha ydacTKe
CenuxoBo noka3zaHbl rpaduyecky Ha puc. 3.
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P u c. 3. Tunamuka nonoB HCO3~, NO3~ (MF/I[MS) 1 I[BETHOCTH B OIIOPHBIX
BOJIHBIX 00BbeKTaxX, p. JloHxoBKa, rugponoct CelnxoBo, MECSII MapT, IIEPHO.T
2011-2016 rr.

1 — poanuk, 2 — peka, 3 — KoJoell.
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B roxasr Huzkoit BonHoctu (2014, 2015) Bo Bpemsi 3UMHEM MEKEHU
PE3KO BO3pOCia MHTEHCUBHOCTH CyOaKBaJIbHOM pa3rpy3Kd HAMOPHBIX BOJ
(uBetHOCTh B JloHXOBKE Konebanack B mpenenax 10-70 rpaa. Pt-Co mikaisr,
KOHIEHTPALlUU HUTPATOB CHUZUIIUCH JI0 JIOJIEH €TMHUIIBL, THIPOKApOOHATOB —
noBbIcHINCH 10 360 Mr/mv°). B romsl Maorosoxusie (2013, 2016) BETHOCTS
koJebanach B quamnazone 100-150 rpaz., yTo mpsiMoO yKa3bIBaeT HA YBEJIMUEHUE
pacxoma JPEHAXXHOTO CTOKAa C OOJIOT M BHYTPUIIOYBCHHOTO CTOKA
3a00JI04€HHO MONMBI.

B Tabn. 5 mpencrasieHa AMHAMHUKA BEJIMYHH BEIOPAHHBIX MapKEPOB Ha
MPOTSHKEHUH BCETO 3UMHET0 1epuojia B Boze p. JloHxoBKa.

Tabruyal

Junamuka HCO3™, NO3~ (mr/mm®) n Benmuns riBetHOCTH, p. JIOHXOBKA — CTBOP
CenuxoBo, 2013/2014, mo Mepe cpabOTKK YPOBHS BOIOXPAHUIIHIIIA.

HCOs | NOs™ | uBerHocts | Cpabotka, M
XII 171 2,1 140 123,9
I 238 54 130 123,0
1 305 0,4 65 122,2
Il 238 2,1 50 121,6

B ¢eBpane wusMeHeHHE XHMHUYECKOTO COCTaBa PEYHBIX BOJ
CBUJICTEIHLCTBYET O BO3PACTAHUH CYyOaKBaJLHOW pa3rpy3KH HAIOPHBIX BOJ, B
MapTe — Ha Mpeodagaroiiee MoCTYIJICHHE TalblX BO/I.

OCHOBHBIE XapPAaKTEPUCTUKH POJHUKOB M KIIOUEBBIX KOJIOJIIIEB
OeperoBoii 30Hb VBaHBKOBCKOTO BOJOXpAHWIIMIIA B 3UMHIOI MEXKEHb
MTOKa3aHbI B Ta0II. 6.

B mnepuox wnHabmioneHWil moa3eMHBIE BOJABI  BOJIKCKOM BETBU
Bojoxpanwiuina umenu npeumyniectBeHHo HCO3-Ca-Mg coctas, pexe
HCOsz-Ca. ons MarHus MeHsieTCs B 3aBUCHMOCTH OT  COCTaBa
BOJIOBMENIAIOIUX ITOPO/I, HAIIPUMED, TI0 ITPaBOMY Oepery MIOIMIMHCKON BETBH,
B KItoueBoM komote a. KouensikoBo Boga umeer HCO3- Mg-Ca coctas, uto
yKa3bIBa€T Ha NpeolriaJiaHue JIOJIOMUTOB B BOJOBMEIIAIOIIUX MOPOIaxX
ropusonta. Cpeau katuoHoB npeoOianaer Ca, pexe Mg u eme pexe Na,
Cpeld aHMOHOB — THAPOKApOOHATHI, JIUIL B OJHOM ClIy4ae B CKBa)XKHHE
pyuHoro OypeHHs BBISBIEHBI BOJIBI Cylb(aTHOTO Kiacca (BomgocOop p.
Cy4ok).

Habmonaercs Bbicokas BapnabeIbHOCTh KOHIIEHTPAIMi HUTPATOB: OT
JI0JIeW €IMHMIIBI B BOJOTOKAX M POJHHMKAX, PACIIOJIOKEHHBIX HA y4acTKaxX C
HU3KOH aHTPONOTeHHOH Harpyskoif, mo 40-70 wmr/mmM® Ha ydacTkax
JIOKAJIBLHOTO 3arpsi3HEHHUSL.
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Tabruyab
XHUMHYECKUH COCTAB MOJI3EMHBIX BOJ] B OEPETOBOM 30HE
N BaHbKOBCKOTO BOJIOXPAHUIIMIIA U €TI0 IPUTOKOB, 3UMHSSI MEKEHb

2011-2016 rr.

M/ NO5~ | HoHnbiii cocTas, % — MMOJIb/ IM>
bepera Bogoxpanunuina ot Teepu k JlyOne

Pognuk Xumuncruryt | 285/1,8 HCO388 SO49 CI12/ Ca70 Mg2 1Na+K9

Poanuk Urymenka 346/1,1 HCO374 SO4 18 C17/ Ca59 Mg40

Pognuk 'oposHs 733/22,0 | HCO368 CI 14S04 12 NO37/Ca71Mg26 Na+K3
Kononey Prioxo3 378/55.3 HCO360 NO318S0414 CI8/ Ca70Mg28
Popuuk Pasponse 441/19,5 HCO390 NO36 CI3S042 / Ca62Mg33 Na+K5
Poxnwk bop 240/0,49 | HCO386 SO410/ Ca58Mg29

Ponwuk [Mapk 236/1,18 | HCO386 SO, 10 Cl4/ Ca68 Mg24Na+K3

Bomoc6op p. Co3b

1. OkyinoBo, konozer, | 510/6,9 HCO;386 SO4 10 CI2NOs2/ Ca71 Na+K15Mgl14
n.[Tomosckoe, ponank | 455/43,1 HCO357 SO419 C114NO311/ Ca57Mg22 Na+K21
Ponnuk, 0. OkynoBo 128/0.9 HCO383S0415/Ca70Mg27 Na+K3

Bogocbop p. JlonxoBka

CennxoBo, POJAHKK 747/21,2 | HCO370 C1 165049 /Ca60Mg30

CenxoBo, KOoael| 620/21,5 HCO366 SO422 CI110NO3 2 /Ca64Mg30 Na+K6
Konakoso, 680/3.,2 HCO368 SO420 CI12/Ca68Mg29

OkTa6pbcKkHii  MocCT,
POAHUK

Konaxkoso, wikona, | 890/6,0 HCO:60 SO428Cl 11/Ca61Mg26Nall
POAHUK

Peka Opiia
PoaHuk 199/4.9 HCO381 SO4 12 C1 4 NO33/Ca67Mg23 Na+K 10
CaBBaTheBCKHH
p. Unroxa
BaxoHuHo, pogHIK 561/16,1 | HCO367 C118S0412/Ca68 Mg27(Na+K)5
P. [oiibuma
KouenpikoBo, 480/36.,3 HCO;74 SO410C18/Mg57Ca37Na+Ké6

BEpPXHHMII KOJIOEIL
Kononeu y a. 10 a.|265/18,.8 | HCO369 C113 SO410NO39 /Ca74Mgl4Na+K 12
besbopoaoso
Konopeu y a. 20 a. | 439/45,9 | HCO366 NO313 C112S049 /Ca76 Mg20 Na+K 4
be3bopomoro

P. Cyuok
CkBaknHa  pyuHoro | 398/2.4 S0480 HCO314 C16/ Ca70 Mg20 Na+K 10
OypeHus
Konopert, 625/4,3 HCO385 SO410CI4/ Ca71Mg29

a. Baxpomeero

TepMuueckuii pexkMM B HauOOJBIICH CTENIEHU 3aBUCUT OT TeHe3uca
MOJ3EMHOTO TMOTOKa.  Ha TpyHTOBBIE BOIBI UYETBEPTHUHBIX OTIIOKCHHUN
BIMSIOT METEOPOJIOTMYECKHE YCIOBMSA TOJia: C HACTYIUIGHHEM 3HMHETrO
nepuoa Temreparypsl cHmkaroTces ¢ getei 10-15 °C Bmiots g0 0° C. Ha
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puc. 4 nokazaH X0Jl KpUBBIX TEMIEPATYP MO PEKUMHBIM JAHHBIM OMOPHOTO
ponnuka bop B nepuon 2014-2016 rr.
°C

STHBAPh | desp |
aeKaaa u Mecsii
®14/1Srr. ©15/16 rr.

P u c. 4. lunamuka temnepatypsl poaHuka bop ¢ HOs10pst o MapT,
20142016 rr.

MapT

3a cyeT MOAMUTHIBAaHUS CYOHAIOPHBIMU U HATIOPHBIMU BOJAMHU 3UMOH B
AJUTIOBUAJIBHBIX BOJIaX HAMONMEHHBIX Teppac TeMIIepaTypa BOJIbI B POJIHUKAX
koneOsercs B mpenenax 2-4°C, B komommax — ot 1,5 mo 7°C. Bogsl
MEXMOPEHHBIX OTJIOKEHHH UMEIOT Temmeparypy 6—8°C, HamopHbIE BOJBI
BEPXHEro KapOoHa XapaKTepU3yrTcsa Haubosee MOCTOSHHOM TeMIIepaTypoil B
7-8 °C B moboe Bpems roja.

BoIBoabI

CocraB MTOBEPXHOCTHBIX BOJI MIPUTOKOB HBaHBEKOBCKOIO
BOJOXpAaHWIMIIA B TE4YeHHE 3UMHEH MexeHu mnepuona 2011-2017 rr.
OTHOCWJICSI ~ TPEUMYIIECTBEHHO K  THAPOKAPOOHATHOMY  KaJbI[MEBO-
MarHueBOMy THIy C MuHepanmsamueii B mpenenax 200-700 mr/mv®, 3a
uckimoueHneM peku Co3p ¢ BoJgamMM TUAPOKapOOHATHO-CYIb(AaTHOTO
KaJIBIIMEBOTO THINAa U MUHEepanu3amueit 10 100 mr/mme.

Pa3baBnenue peuyHbIX BOJ TalbIMH BOJIaMU B 3HMHIOI MEXKEHb
MPOUCXOJUT B UMITYJIbCHOM pEXHME, APEHAXKHBIH CTOK C OOJNOT B MEPUOA
HaOIIOJICHUHN TTPOUCXOIUIT TTIOCTOSIHHO.

HaubGonee wuHpOpMATHBHBIMH  MapkKepamMu JUIsl  ONpeAeTIeHHS
HMCTOYHHKA pa30aBJICHHs] TMOBEPXHOCTHHIX BOJOTOKOB B 3UMHUN TIEPUO]]
SIBIIIIOTCSI HIOHBI THIPOKApPOOHATOB, HUTPATOB U BEIMYWHA [IBETHOCTH.

[IBeTHOCTL BOMOTOKOB KosieOanmack B mpeaenax 100-150 rpaa. B
MHOT'OBOJIHBIE ToAbl, 0T 10 10 70 rpan. — B MamoBOAHBIE.
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Bricokas 1IBETHOCTh MOBEPXHOCTHBIX BOJOTOKOB PErHOHA B 3UMHUI
nepuoi 00YCJIOBJIGHA TOCTYIUIEHHEM BOJI IMPEHMYIECTBEHHO C BEPXOBBIX
00JIOT U 3a00JIOYCHHBIX IIOYB ITOHMEL.

Ha Bomoc6ope pek [oitbuma u Illoma B moa3eMHBIX BOJAaX 3UMOM
Ha6JII0aeTCsA TIOBBIIIEHHOE COAEpKaHue XJIOpuaoB — 10 600 mr/am°, Ha
Boj0cOope JIOHXOBKM — COJIeH KajabliMss U Maruus — g0 12 Mmois/ e,
HutpatoB 110 1,5 [TIK. OT0T hakT MokeT OBITH CBA3aH KaK C UCIIOJIb30BaHHEM
MIPOTHBOTOJIOJICAHBIX PEareHTOB Ha OCHOBE HUTPATOB KaJbIIUS U MOUYCBHHBI,
TaK U C MPUYPOUYCHHOCTHIO PyCell peK K TeKTOHUYECKUM HapYIICHUSIM.

J1eOuThl pOJTHUKOB B O€PEroBOi 30HE OT Havajga 3MMHET0 C€30Ha K €ro
OKOHYAHUIO B 1I€JIOM CHIKAIOTCS Y POJHUKOB C HU3KOM JI0JIeH MOAMUTHIBAHUS
TyOOKMMH HANOPHBIMH BOJI@MH M TIOBBIIMIAIOTCS Y POJHUKOB, B KOTOPBIX
pasrpyKarTcs MPEUMYIIECTBEHHO CyOHAIOPHBIE U HAIOPHBIEC BOJIBI.

OTMeyaeTcsi BBICOKOE COJICp)KAHWE HUTPATOB B POJHUKAX W
UCTIONIb3YEMBIX KOJIOANAX Ha cenuTeOHBIX Tepputopusx ([opomus — 22-79,
kononer; Peioxo3 go 55, Cemuxoo 10-39, ITomosckoe mo 43 MF/I[M3). Ha
(OHOBBIX TEPPUTOPHUSIX KOHIEHTPALMM HHUTPATOB HE NPEBBIIIAIOT OJICH
€IMHULIBI.
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ASSESSMENT OF THE CURRENT STATE OF GROUNDWATER IN
COASTAL ZONE OF THE IVAN'KOVSKOYE RESERVOIR AND
ITS TRIBUTARIES IN WINTER PERIOD

E.E. Lapina, E.A. Chekmariova

Ivan’kovo Research Station the Department of the Water Problems Institute of
Russian Academy of Science, Konakovo, Tver Oblast

There was analyzed the data about hydrodynamic, hydrochemical and thermal
regime of groundwater in the coastal zone of the Ivan’kovskoye reservoir and
its small tributaries in the winter period of 2011-2016 years. There was
evaluated the quality of water of different hydrogeological genesis during to
changing anthropogenic pressure and climat variations.

Keywords: Ivan’kovskoe reservoir, coastal zone, groundwater, small
tributaries, hydrodynamic, hydrochemical and thermal regime.
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