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2 ®I'BOY BO TBepckoii rocynapCTBEHHBIH TeXHHUECKUIl YHHBEPCHTET,
r. TBepn

[IpoBeneH aHaaM3 COBPEMEHHOI'O COCTOSIHHS M M3MEHEHHs 32 MHOTOJICTHUH
MEPUO/ XapaKTEPUCTHK 3UMHET0 T'MJIPOXMMHYECKOro pexkrMa VBaHBKOBCKOIO
Bojoxpanwinma. Ilpencrasiensl ocpeaHeHHsle 3a nepuox ¢ 2013 mo 2019 rr.
KOHLIEHTPAllMd TIJIABHBIX HOHOB U OMOTEHHBIX 3JEMEHTOB, 3HAYCHUIl
MUHEpaJIn3alun BOJbI, (1)I/ISI/IKO-XI/IMI/IHCCKI/IX U TOoKa3aTelei OpraHu4ecKkoro
BEIIECTBA, a TaKKe KOHIEHTpallMii MapraHila B pa3jM4YHble CE30HBI Toja.
[lokazaHbpl  OTAMYMS  XapaKTEPUCTHK  T'HAPOXMMHYECKOIO  PExHMa
BOJIOXpaHWINIIA 3MMOM B CpPaBHEHHWH C JPYTMMH CE30HaMHU. YCTaHOBJIEHA
M3MEHYMBOCTh 3HAUEHHUH 3MMOH1 110 IIecaM BOJ0E€Ma U 32 MHOTOJIETHUH MEePHOJ.
Knwuesvie cnosa: Heanvkoeckoe — eodoxpanunuwje, 3UMHUL  PENCUM,
SUOPOXUMUYECKULL PEICUM, COBPEMEHHOE COCMOAHUE, MHO20ACMHUL NEPUOO.

3UMHHMI pexuM BoaoxpaHuiuil, mo [I1] — 5TO COBOKYIHOCTBH
MPOIIECCOB (POPMUPOBAHUS PEKUMA YPOBHS BOIBI, KOTOPBIC MPOUCXOMIST B
MepUOoJ C OTPUIATENFHBIMU TeMIlepaTypaMu Bo3ayxa. C 3THUMHM mpolieccaMu
CBSI3aHBI HM3MEHECHHSI MOP()OMETPHUYECKUX XapaKTePUCTHK JIoka Ha (oHe
BO3HUKHOBEHHUS, Pa3BUTHUS U pa3pylIeHUs JeAsSHbIX 00pa3oBaHUM M0
BO3JICHCTBUEM MPUPOIHBIX M aHTPOIIOTEHHBIX (PaKTOPOB.

J171s BOAOXpaHUJIHILl CE30HHOTO PETYIUPOBAHUS XapaKkTepHa cpaboTka
YPOBHSI UMEHHO B 3UMHHI CE30H. 3a Hauyajao 3UMHEro ce3oHa mo [12, 13]
MIPUHUMAETCS MEPEXO0/1 C MOBEPXHOCTHO-TPYHTOBOTO Ha MOA3EMHOE MUTAHHE,
a 32 OKOHYAHUE — OOpATHBIN MEPEX0/ Ha MOBEPXHOCTHO-TPYHTOBOE MTUTAHUE.
['panunel 3TOr0 mepuoaa ompeneNsieT YCTOMYUBBIM Mepexo]] TeMIepaTyphl
Bo3ayxa uepe3 0°C 0CeHBbIO K OTPHIATEIBHBIM, 4 BECHOH K MOJIOKHTEILHEIM
3HAYCHUSIM.

B mepuon ycTaHOBJICHHS JIEJOBOTO IMOKPOBA Ha BOJOXPAHMIIUIIAX
dbopmupyercss  cnerUpUUECKU TUAPOXUMHUYECKUH  PEKUM, KOTOPBIH
00ycIoBJIeH psAgoM (PakTOpoB. ITO HHU3KAS TEMIIEpaTypa BOJIbI, OTCYTCTBUE
MOBEPXHOCTHOTO CTOKa, Mpeo0iaJaHue TPYHTOBOTO NHUTaHHs, cpaboTKa
YPOBHSI, U3MEHEHUE XapaKTepa MHUTPAIMH XUMHUYECKHX JJIEMEHTOB B BOJIC,

© I'puropnena N.JI.,

-14 - Kysosnes B.B., 2021



BecTHMK TBepCKOro rocyAapcTBeHHOro yHuBepcuteta. Cepua «l'eorpadun n reoskonorma». 2021. Ne 1 (33)

OTPAaHWYEHHOE TOCTYIUICHHUE KHCIOPOJa B BOJAY, CHUXEHHUE AKTUBHOCTH
BOJTHO# 61OTHI [7]. !

3uMoll HaOJIO/1aeTCsl, MPEXKIE BCEro, YBEJIWYEHUE MHUHEpATU3ALUU
BOJIbI M YMEHBIIICHHE KOHIIEHTPAILUU PAaCTBOPEHHOTO B BOJE KUCIOPOA.

OObeKkToM  HAmIMX  HCCIAeAOBaHUM  SBWIOCH  VIBaHBKOBCKOE
BOJIOXpaHWIMIIE — TepBas CTyneHb Bomkcko-Kamckoro — kackana
BOJIOXpaHWIHNIL, co3aHHoe B 1937 r. IlonHblli 00beM BOAOXpaHWIMILA TIPU
HITY (124 wm) cocraBmsier 1.12 KM®, IUIOIIA/b BOJHOTO 3epkana 327 KM,
cpenHsis rayonHa — 3.4 M, IJI0Maab MEIKOBOIUN — okojo 48% oT ruiomanu
BOJIHOTO 3epKajia. BomoxpaHuuie ocymecTBIsSeT CE30HHOE PEeryIupoBaHue
ctoka. CpaboTka ypOBHsI OCYIIECTBIISIETCSI B MEPHUOJ C JeKaOps 1Mo MapT U
cocTaBJisIeT B mocieanue roasl 2.25—3.9 m Hmwke HITY, Torna kak B nepsbie
roJibl CYIIECTBOBAHUSI BOJOXPAHUIIUINA OHA JocTurana 6—7 m. JlenoctaBHbIN
NepUOA AJTUTCS, OOBIYHO, C KOHIIA HOSIOpS WIJIM MEpBOMl JAeKaabl Aekadps 10
BTOPOM — TpeTbeW JeKaipl ampess. B Termsble 3MMBI JIENOCTaB HE
YCTaHABIMBAETCS JI0 CEpeauHBI sHBaps. B mocieqHue rojsl 3uMON 4acTo
HaOJII0JAI0TCS OTTEIIENH.

I[lo  mopdomerpuueckum  ocoOeHHOCTIM B  VIBaHBKOBCKOM
BOJIOXPAHWIMIIE BBIACISIIOT Tpu Iwieca: Boipkckuid, [llommHckuii wu
VBaHBKOBCKHIA.

OCHOBHYIO POJIb B TUTAHUH U (OPMUPOBAHUU XUMHUIECKOT'O COCTaBa
BOJIbI BOJOXpaHWwIMINa urparoT peku Bonra, Tsepma, Hloma wu Jlama,
cooTBeTCTBEHHO 59, 24 u 11% ot obmiero mputoka Bojbsl B Bogoem [4]. B
MBaHbKOBCKOE BOJOXpaHWIMILIE Ha y4dacTke oT TBepu o [[yOHbl Bmamaer
TaKXKe PsAJ MaJbIX MPUTOKOB. DTO mpaBoOepexHbie: JloitOuna, JlonxoBka,
Cyuok, Untoxa, Toponka, [Too3zoBka u teodepexnsie: Opia u Co3b.

PerpocniekTuBHBIA aHANW3 3UMHETO THIPOXHMHUYECKOTO pEeKHUMa
MaJbIX MPUTOKOB IOKAa3aj, YTO OH OMpelesieTcs XUMHYECKHMM COCTaBOM
MOJ3E€MHBIX BOJ TPH HAJIMYUMU JIEOCTaBa, a TaKXKe IMOCTYIICHHEM
MOBEPXHOCTHBIX BOJ MpHu oTrenensax [8]. OueBWAHO, YTO JEAOBBIM U
THUIPOXUMUYECKUI PEKUM MAITBIX PEK B OOJIBIIICH CTETICHH, YeM KPYITHBIX PEK
U BOJOXPAaHWUJMIL, 3aBUCUT OT KJIMMAaTUYECKUX U3MeHeHuil. Hamu
UCCIICIOBAaHMsI TIOKa3alld, 4TO B BOJOCOOpHOM OacceiiHe BaHBKOBCKOTO
BOJIOXPaHWJIMILA HAOIIOAaeTCsl YBEIHMUECHUE CPEAHEMECIYHOU TeMIepaTypbl
BO3/lyXa IMEHHO B 3UMHUU mepuon [6, 14], 4ro moBiekio 3a co0oil yacThie
OTTEIeIN U YMEHbIICHUE BEJIMYUHBI JIEJJOBOIO MOKPOBA KaK Ha pekax, TaKk u
Ha BOJOXPaHWINILE U YMEHBIIEHUE TIPOI0JKUTEILHOCTH JIEJOCTABA.

B 3umHuii nepuoa, Korjga ycraHaBiIMBaeTcs JenocTaB, Tuddy3HbIi
MOBEPXHOCTHBIM CTOK C BOJOCOOpPHOW TeppuTopuu BaHBKOBCKOTO

! MccnenoBanue BLITIOIHEHO B paMKax moaep:kannoro PO®U u [paButenscTeom
TBepckoit obnactn HayqHoro npoekra Ne 18-45-690001
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BOJIOXpPAHWJIMIIIA U €ro OeperoBod 30HBI OTCYTCTBYET, U OCHOBHBIMHU
AQHTPOTNOTEHHBIMU HCTOYHUKAMM 3arpsi3HEHUs CTAHOBSITCS XO34HCTBEHHO-
OBITOBBIC CTOYHBIC BOJIBI M MOJIOTPETHIC BOJBI, OTBOIUMBIC OT KoHaKoBCKOM
I'POC. B pe3ynbTaTe MOCTYIUIEHUS TEIUIBIX BOJ B MOIIKOBUUYCKOM 3aJIUBE U
HIKE 110 TEYEHUIO OT HETO BOJIHAS IIOBEPXHOCTH HE 3aMep3aeT Ha MPOTHKEHUU
HECKOJIBKMX KUJIOMETPOB [5].

[lepBbie uccienoBaHus 3UMHETO0 THAPOXMMHUYECKOTO  PEKUMA
HBaHbKOBCKOTO BOJMOXpaHWUIWINA ObuM TIpoBeneHbl B 1937-1938 1T
aBropamu [15]. HawmbGonee mompoOHO W3ydanucsi Ta30BBIA  PEKUM
BojoxpaHwiuma. lccrenoBanust Tmoka3anid, 4YTO B KOHIIE SIHBaps B
MOBEPXHOCTHOM TOPU30HTE BO BCEX TpeX IUIecaXx HaOmromaercs AeuimT
kucnopona. KoHIEHTpalu pacTBOPEHHOrO KHUCIOpoja Koyebanuch B
uHTepBasie 2.2—3.1 MI/J U CHUKAIIMCh MPAKTUYECKH J0 HYJIS KO IHY. BriepBbie
ObUIO YCTAaHOBIIEHO, YTO 3WUMOW 3HAYEHUS MIEJIOYHOCTH M KECTKOCTHU
MIPEBBIIIANIN JIETHUE 3HAYCHUS TPAKTUYECKU B JIBa pasa.

[TonpoOHbIe HcCCHEIOBAHUS 3UMHETO THUAPOXUMHUYECKOTO pekKHMa
MBanbKoBCcKOTO  BomoxpaHwiauima mnposeaeHsl H.A. Tpudonosoit B
1957-1958 rr. [16]. VkazaHo, 4YTO 3aCTOMHbBIC TOWMEHHBIE BOJIbI
CKaTBIBAIOTCSI B PYyCIO, a MEIKOBOAbS OOCBHIXalOT. ABTOPOM OTMEUYEHO
3HAYUTENIbHbIE pa3INuusg B TUAPOXMMUYECKOM peXHME IIecoB. Tak
conepskanue cozei B [llomuHckom miece B 1.5 pasza Obl10 BbIIIE, YEM B ABYX
npyrux. XKectkocts B llommHckoM miece qocturana 4.3 Mr-skB/J, a B IBYX
apyrux — 3.0 Mr-sks/I.

Pe3ynbTaTthl ucclieqoBaHMs 3UMHETO THUAPOXUMHUYECKOTO pexuma
NBanbkoBckoro Bojmoxpanunumia B 60—70-ble Toabl mipeAcTaBieHsl B [1, 2,
10], a B 80-bie u B cepeaune 90-x rr. nponuioro croyuetus B [3]. B cratbe [3]
MIPOBE/ICH TaK)Ke aHAJIN3 U3MEHEHUS psifa THAPOXUMHUECKUX XapaKTePUCTUK
B 3UMHUN miepuop ¢ KoHua 50-x rogoB 0 cepeawHbl 90-x rr. mponuioro
CTOJIETUSA. YCTaHOBJICHO, YTO MHUHEpAIM3aIUsl BOJAbl BOJOXPAHWIUINA U
KOHIIEHTpAalUsl THIPOKAapOOHATHOTO aHMOHA TECHO CBSI3aHBI C BOJHOCTBIO
roja M JOCTUTalOT MAKCHUMAJbHBIX 3HAYEHUH B MAaJOBOJHBIE TOJBbI.
KonnenTpanus nona kanbius konedanacs ot 39 mMr/a (B MHOTOBOJHYIO 3UMY
1980/81 r.) mo 53 wmr/m (B cpenmHiom 1o BoaHOCTH 3uMmy 1993/94 r.).
Copep:xaHue MOHA MarHusi BapbUpOBajo B HeOosblIOM auana3one (9.7—
14.4 wmr/m). MakcumanbHass KOHIICHTpaIus cyibdar-aHuona B 57.9 mr/n
oTMeuYeHa B MajoBoAHbIM miepuoj [10]. B MHOroBoaHBI M CpeaHU# IO
BOJHOCTH To/bl oHA majana 10 28—30 mr/n. C konna 50-x 1o cepeausl 90-x
3HAYUTEJIbHO YBEJIIMYMIIUCh KOHLIEHTPALUU XJIOPUA-aHUOHA, oT 2.5 mo 10—
15 wmr/n. Otrmewanoch Takxke 3HadyutenbHOe, B 10—15 pa3, Bo3pacranue
KOHIIEHTpaluii MuHepaabHoro (ocdopa.

Hexotopsie cBeneHHsI O COBPEMEHHOM THAPOXHUMHYECKOM DPEKHUME
M BaHBbKOBCKOTO BOJIOXpaHWIMIIA IPUBEIEHBI B [5, 7, 17].
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B nmaHHO# cTaThe mpeACTaBIIEHBI TOKA3aTeNd THUAPOXUMUYCCKOTO
pexkuMa BaHBKOBCKOTO BOJOXpPAaHWIMINA B pa3jMYHbIe CE30HBI TOja,
ocpeaHeHHble 3a nepuox ¢ 2013 mo 2019 rr., u mpoBoAUTCS CpaBHEHHE
TUAPOXUMUYECKUX XapaKTEPUCTHK 3UMHETO PeKUMa C IPYTUMH CE30HAMHU.

Ot60op TpoO BOABI MPOHM3BOAMIICS W3 TMOBEPXHOCTHOTO TOPU30HTA
3UMOM U JIETOM Ha pyclie, a BECHOI U OCEHBIO C MMpaBoro Gepera oAWH pa3 B
cezon cormacHo I'OCT 31612012 «Boma. O6mme TpeGoBanus k 0TOOpYy
poo».

AHanu3 mpo0 OCYIIECTBISUICS B aKKPEIUTOBAHHOW XHMHYECKON
nabopatopun MBanpkoBckoii HUC MuctuTyra Bomubix mpobiaem PAH mo
aTTECTOBAaHHBIM MeToaWKaM. B mpobax BoOAel ompeaensm  (HU3MKO-
XuMHUeckne — mokazatenu  (pH,  37IeKTponmpoBOAMMOCTb,  MYTHOCTD,
B3BEIICHHBIE BEIIECTBA), MAKPOKOMIIOHETHEIH coctaB (HCOj;,, Cat, Mg*,
SO4*, CI', Na* u K*), 6uorennsie 3nemeHTsI (Feosw, Si, cOeIMHEHN a30Ta 1
docdopa), mokazarenu coxepxkanusi opranmueckoro pemectBa (BIIKs, T10,
[[BETHOCTH), COJIEP>KaHUE PACTBOPEHHOI0 KUCIOPO/Ia, MapraHiia. Pe3ynpraTsl
XUMHUYECKOT'0 aHaJI3a OTOOPAaHHBIX TPOO BOJIBI MPEACTABICHBI B Ta0. 1 —4.

Tabrnuyal

Cpe/iHece30HHbIE 3HAUEHNS KOHIIEHTPAIMH TJIABHLIX HOHOB (MI/IM’) 1
MHUHepaIn3alud Bobl (Mr/mam°) B cTBopax MBaHEKOBCKOIO BOJIOXPaHHIIHILA
3a 2013-2019 rr.
+

Ne mcos | soe | cr | M
3uma | 429 | 9,5 | 6,3 | 170,8 | 10,8 | 4,7 252
Bpie Becna | 33,0 | 90 | 39| 1289 | 10,0 | 49 193
TBepu Jleto | 41,2 | 11,0 | 5,8 | 167,8 | 11,0 | 6,1 244
Ocenp | 37,6 | 11,3 | 38 | 167,8 | 11,0 | 5,6 240
3uma | 44,0 99 | 63| 176,5 143 | 6,9 265
Becna | 31,1 7,8 | 39| 1183 | 10,6 | 54 183
Jleto | 39,1 88 | 58 | 158,6 | 11,2 | 53 232
Ocenp | 41,0 | 114 | 3,8 | 166,8 | 12,0 | 7,5 245
Suma | 582 | 17,9 | 6,9 | 246,6 | 152 | 9,3 361
be3bopo- | Becna | 32,7 9,1 4.1 128,4 | 12,7 | 5,6 196
JIOBO Jleto | 42,1 13,1 | 5,9 | 1763 13,1 | 6,1 258
Ocenp | 43,2 | 11,0 | 9,3 | 181,5 | 16,7 | 8,5 273
4 | KonakoBo | 3muma | 473 | 11,2 | 6,0 | 184,5 | 12,7 | 7,4 277
Becna | 34,8 83 | 53| 1364 | 11,6 | 6,1 207
Jlero | 389 | 9,7 | 7,0 | 160,7 | 12,2 | 5,6 236
Ocenpb | 43,2 | 11,2 | 6,3 | 179,0 | 134 | 6,9 263
5 |Bepxuuii 3uma | 46,0 | 11,8 | 48 | 1782 | 14,5 | 6,9 262
e MBanb-| Becna | 30,9 7,6 | 4,8 | 1203 11,5 | 4,5 184
KOBCKOH Jleto | 35,6 8,5 7,5 | 147,8 | 11,6 | 54 218

5C Ocenb | 39,7 | 10.8 | 5.4 | 1635 | 107 | 7.6 | 239
([dy6na)

No Touka

2+ 2+
wi| or6opa Cesonnl | Ca Mg

2 | Toponus
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Ananmu3 coneBoro cocraBa (tabn. 1) moxkaszai, 4YTO BOja
VIBaHBKOBCKOTO ~ BOJOXpaHWIMWINA  MO-TPEXKHEMY  TUApOKapOOHATHAS
KaJplueBas, cpeaHel MuHepaiu3auuud. KoHIEHTpanuuu riaBHBIX HOHOB U
3HaueHus MuHepanu3auuud Boabsl B Bomkckom (['opomns, KonakoBo) u
WBanbkoBckoM (Bepxumii 0bed MBanpkoBckoit I'DC) muiecax B cpeaHeM
OIM3KU MEX]Ty cOO0M BO BCE CE€30HBI U HEHAMHOTO OTJIMYAIOTCS OT 3HAUCHUN
B Bojie Bonru Beime TBepu. 3umoli MuHepanu3anus BOAbl HauOobIas, HO
HECKOJIbKO OTJIMYAeTCsl OT 3HaUYeHUH JieToM U oceHblo. Bona B IllommHackoM
mwiece (be30opomaoBo) 3uMoli OoJiee MUHEpAIM30BaHa, YeM B IPYTHX IUIECaX.

B cpaBHeHun c¢ naHHbiMH, TpuBeneHHbIMU B [10], 3HadyeHus
MUHEPAIU3alUNd BOJbl YMEHBIIWJINCh, YTO MOXET OBITh CBSI3aHO CO
CHIDKEHHEM CcpabOTKM YPOBHS B HACTOsSIIEe BpeMs, a 3HAYUT MeHee
3HAYUTENIBHON Pa3rpy3Koi MOA3EMHBIX BOJ, a TaKXKe Pa3IU4YHBIMU CPOKAMHU
HaAOIIOJIEHUH U OCpPEeIHEHUEM 3a HEOJUHAKOBOE KOJMYECTBO JIET PAa3IUYHOU
BogHocTH. [lo cpaBHenuto ¢ cepemunoit 90-x romoB [3] 3umoil B Boje
BOJOXPAaHWIMILA CHU3ZWIUCH KOHILEHTPALUU CyIb(aToB M XJIOPUIOB, UTO
ABJIETCS, OYEBHUJHO, CBMJIETEJICTBOM YMEHBIIEHUS IOCTYIUIEHHUS 3THUX
AJIEMEHTOB CO CTOYHBIMU BOJAMH.

Tabrnuya?2
Cpennece3oHHbIE 3HaUeHUS GUZUKO-XUMHUECKUX MTOKa3aTeNell B CTBOpax
WBanbkoBckoro Bogoxpanuiuma 3a 2013 — 2019 rr.

Ne | Mecro , B3BemieH. O, |Hacpime
n/m| orbopa Cesonnt | pH rn>SC/rn Myriocts BemecTBa | pactB. | Hue O
Buma | 7,72 | 31,6 1,3 - 9,5 65,5
1 Berime Becuna | 7,87 | 22,5 5,0 29,7 9,9 85,7
Teepu Jletro | 8,27 | 30,7 3,2 16,0 9,2 109,3
Ocenpb | 7,97 | 28,1 1,3 1,4 10,2 80,7
3uma | 7,52 | 30,7 2,3 - 8,8 60,8
2 | Topomns Becna | 7,82 | 21,2 6,0 2,6 9,6 84,8
Jleto | 8,12 | 27,0 3,7 3,0 9,1 101,6
Ocenb | 7,99 | 29,0 3,7 16,0 10,3 83,5
3uma | 7,38 | 41,8 2,2 0,4 6,5 39,3
3 be3bopo | Becna | 8,02 | 24,5 9.4 7,4 9.8 86,7
IIOBO Jlero | 8,38 | 30,5 10,3 10,9 10,1 112,9
Ocenb | 7,98 | 343 2,9 3,3 9,6 77,8
4 | KonakoBo | 3uma | 7,50 | 32,9 1,9 1,9 8,5 56,9
Becna | 7,76 | 25,2 6,0 2,9 10,4 83,4
Jleto | 8,27 | 26,9 4.8 13,1 8,3 94,6
Ocenb | 7,96 | 332 2,2 7,1 9,7 84,9
5 |Bepxuwuit Suma | 7,45 | 324 1,0 2,2 8,7 60,6
obed Becna | 7,99 | 30,1 5,4 3,1 9,8 88,4
WBanbkoBe | Jleto | 8,06 | 25,4 5,4 3,9 8,0 88,9
83622)(; Ocens | 8,07 | 31,0 | 3.6 42 98 | 933
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HccnemoBanus MoCiIeTHUX JIET IMOKa3alid, 9YTO 3UMON B OOJILIITMHCTBE
CTBOPOB HAOJIIOJICHWI HACBIIIEHUE BOABI KHCIOpOoaoM cocTtaBisieT 50-60%.
Bemuuunbsr pH u3mensitorest B cpenneMm ot 7.38 mo 7.52 en pH. 3nauenus
MYTHOCTH HEBBICOKH M BAPbUPYIOT B MHTepBane 1.1 10 2.2 mr/mm’ (Tabm. 2).

HauGomnpInre KOHIEHTpAlMM HUTPATHOTO a30Ta HAOJIOMAIOTCS B
nepuos MakcumMyma cpaboTku ypoBHS  (deBpaib-MapT), Korja B
BOJIOXPAaHWIHINE TIOCTYAeT 3HAYUTEIBHOE KOJMYECTBO TIOA3EMHBIX BOJI,
o0oraméHHbIX COCTUHEHHUSIMH a30Ta, a MoTpelieHue 3Toil (opMbl a3zoTa
HKOCHUCTEMON MUHUMAIBHO (Ta0I. 3).

Tabrnuyal
CpenHece30HHBIC 3HAYCHUSI OMOTEHHBIX AJIEMEHTOB B BOJIC CTBOPOB
NBanbkoBckoro Bogoxpanwmiia 3a 2013-2019 rr.

Jl_\f;_) Mecto |Ce3on| Py, Poou, NH4+, NOy, NOs, SiOy, Feoous.,

I otbopa pi | MrP/mm?| mrP/mv® MrN/mmi MrN/om? |MeN/ov? | mr/ov? mr/am>

Buma | 0,024 0,059 | 0,055 | 0,004 0,65 3,8 0,29

| Bemme | Becna| 0,014 0,056 | 0,075 | 0,004 0,56 2,4 0,20

Teepu | Jlero | 0,010 0,055 0,066 | 0,005 0,18 1,8 0,09

Ocenn | 0,022 0,050 | 0,057 | 0,004 0,34 1,7 0,14

Buma | 0,052 0,092 - 0,005 0,64 3,5 0,32

2 | Topomms Becna | 0,042 0,074 - 0,006 0,59 2,7 0,26

Jlero | 0,032 0,077 - 0,003 0,27 1,3 0,12

Ocenn | 0,047 0,056 - 0,005 0,46 1,9 0,17

SBuma | 0,032 0,074 0,18 0,007 0,55 4,7 0,40

3 Bes6opo | Becna| 0,017 0,060 0,13 0,005 0,41 1,8 0,29

JI0BO Jlero | 0,020 0,065 0,12 0,003 0,23 1,2 0,13

Ocenn | 0,032 0,087 0,09 0,003 0,46 1,2 0,12

4 |Konakoo | 3uma | 0,050 0,089 0,12 0,005 0,59 3,8 0,33

Becna| 0,025 0,077 0,13 0,005 0,55 3,0 0,23

Jlero | 0,025 0,066 0,12 0,004 0,20 1,8 0,10

Ocenn | 0,042 0,093 0,12 0,007 0,38 1,4 0,12

5 |Bepxuuii | 3uma | 0,047 0,080 - 0,005 0,61 3,3 0,28

obed Becna | 0,024 0,056 - 0,007 0,51 2,0 0,19

WBanb- Jlero | 0,023 0,063 - 0,007 0,20 0,7 0,09
KOBCKOH | Ocemnp

Iac 0,033 0,088 - 0,003 0,30 1,1 0,11

([Ly6Ha)

KoHleHTpaniun aMMOHHMITHOTO a30Ta 3WMOM BBIIIE, YeM B JpPYTHE
CE30HBI rofia, TOIBKO B cTBOpe bezdopoaoBo.

Cpenn MuHEpaJbHBIX (OpM a3oTa BO BCE CE30HBI Npeodiramaet
HUTpaTHasl.

Conepskanne MUHEpaIbHOTO B 001mero (gocdopa Taxke MEHSIETCS 1O
Ce30HaM: MaKCUMAJIbHBIC KOHIICHTPAIIMH HAOIIOAA0TCS B 3UMHUI M OCCHHHIMA
MEepUoJ U HE MPEBBIMIAOT B cpeiHeM cooTBeTcTBeHHO 0.052 u 0.092 M/ M
(ctBop I'opoaHs, 3uMa).
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Konnentpanun  obmiero  »kene3a B Bojgax  VIBaHBKOBCKOTO
BOJOXpaHWINIIA 00b14HO TpeBbimaoT 111Ky (0.1 mr/am®) Bo Bce ce3onbl
rojia, Jocturas MakcuManbHbiX 3HaueHu# B Lllomuuckom mece (no 7 TIIK).
HauGonpmme ocpenHeHHbIE KOHIIGHTpAllud 3aUKCHPOBAHBI B 3UMHHI
MIEPHUO/I.

Bricokre KOHIIEHTpaluu B BOJAX BOJOXPAHWIMINA BO BCE CE30HBI
XapakTepHBbI U JJ11 Maprania. HanbompIme KOHIEHTPAIMU B TIOCJIETHUE TOJIbI
Habmonanuch B lllommuckom méce, rae onn gocruranu 24—31 I[AKpwe. [5].

Tabnuyad
CpenHero1oBbIe 3HAYSHUS TTOKa3aTelIel OPraHUYECKOTO BEIIEeCTBA U
KOHIICHTpAIIMH MapraHiia B cTBOpax MBaHbKOBCKOTO BOJIOXPaHUIIHIIA 32

2013 -2019 rr.

Ne MecTto BIIKS, IIBeTHOCTH, Tpa. 110,

n/m| orGopa Cesonl mrO/nm? Pt-Co H_IKaJ'IIlI mrO/nm? Mn, »ar/me

3uma 0,8 46 10,6 0,09

1 Berime Becna 2,0 60 12,3 0,04

Trepu Jleto 1,9 29 7,4 0,04

Ocenb 0,8 37 8,4 0,05

3uma 1,3 46 10,0 0,09

2 | Topomms Becna 1,8 74 16,0 0,05

Jleto 2,5 43 10,8 0,04

Ocenb 1,5 42 9,8 0,09

3uma 1,3 46 11,7 0,22

3 bezbopo- | Becna 2,8 60 14,6 0,07

JI0BO Jleto 4.5 41 12,4 0,04

OceHb 1,5 32 8,5 0,05

KonakoBo | 3uma 1,0 45 10,7 0,09

4 Becna 2,2 68 12,4 0,08

Jleto 3,0 49 11,4 0,04

OceHb 1,4 36 9,2 0,04

Bepxuuit 3uma 1,2 56 10,6 0,12

oned Becna 2.3 63 13,0 0,07

5 |HBanpkoBC | Jleto 2,5 42 12,0 0,04

E‘ﬁ;é;{z)c Oces 1,5 36 9,7 0,07

Jns BomHON Macchl VIBaHBKOBCKOTO BOJOXPAaHWIIMILNA XapaKTEPHO
BBICOKOE COJIEpKAHME OKPALIEHHOI'O OPraHMYeCKOI'o BEIECTBA I'yMYCOBOM
MPUPOJBI, YTO OIpeaesseTcss MNPUPOAHBIMU CBOMCTBAMHU BojJocOOpa, B
YaCTHOCTH, BBICOKOM CTEINEHbIO 3a00JI0Y€HHOCTH TePPUTOPUU. MEXTro10BbIE
U CEe30HHbIE KOJIeOaHMs LIBETHOCTH B 3HAUUTENBHON CTENEHU 3aBUCAT OT
BOJIHOCTH rojia. B mociieiHrue To/ibl 3HaU€HHsI [IBETHOCTU MaJI0 U3MEHSIOTCS
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10 CTBOPaM U I'0JIaM U B CpPEHEM 3UMOU BapbUPYIOT B quana3one 45-56 (tadm.
3), HO B OTAeNbHBIC MepuoAbl MoryT nocturath 140 rpan. Pt-Co mkansl. B
HACTOsIIee BpeMs LIBETHOCTH BhIle, ueM B 60-70-b1e rosbl [10], HO Omu3Ka K
3HavYeHMAM, HaOmopapmmMest B 1980-90-w1e 1T. [3].

JlerkookucnsiemMble OpraHUYeCKHE COCIUHEHHUS, H3MEepsieMble B
eqununax bIIKs, B OCHOBHOM mpeicTaBi€Hbl HU3KOMOJIEKYJISIPHBIMHU
AIUKINYECKUMU OpraHUYeCKUMHU KHUCIIOTaMH, yTJIeBOJIaMH,
aMHHOKHUCIIOTaMH, TenTuaamu, cnupramu u T.4. [9]. CopepkaHue Jierko
OKHCIIIEMOM OpraHMKM B 3UMHUN IEpUOJ, KaK IIPaBUJIO, HU3KOE M HE
npesbimaer 2.0 mrO/nm>. Ho B oTaenbHBIE TOIBI B nekabpe, Korjaa emie He
YCTaHOBWJICS JIEIOBBIN MIOKPOB, MAaKCUMAaJIbHO HAOJI0/ICHHbBIE 3HAUSHHSI MOTYT
nocturath 4.8 MrO/mme.

UccnenoBanue m3MeHEHUs! KOHIIGHTpPALMU TJIaBHBIX MOHOB B BOJIE
BOJIOXpaHUIMIIA B TeueHue 3umMHen mexxenn 2011-2012 rr. [5] u B nociennue
rojibl B TOBEPXHOCTHOM CJIO€ TOKa3aJio, YTO K KOHIy 3UMHEH MEXEHHU
IIPOUCXO/UT YBEJIMUEHUE BCEX KOHIIEHTPALIMIL, UTO SIBISETCS CBUAETEIHCTBOM
YBEJIUYECHHUS JIOJIM TOJ3€MHOr0 CTOKAa B MHTAaHUM BOJOXPAHIIMIIA.
[ToctymuieHrne MOI3eMHBIX BOJ MO MEpPEe YMEHBIICHHS OObEMOB IUIECOB IO
npuurHe cpaboTku Hanbosee 3ameTHO B LIlommHCKOM, I/1e IO CPaBHEHHUIO C
BOIDKCKOH BETBBIO coziepxkanue noHos Ca’’, HCO; -, Mg2+ Beimre B 1.5 — 2.5
pa3sa.

C nexabps k MapTy HaOmIofaeTcss yBeNWYeHHE KOHLEHTpalui
HUTPATOB, aAMMOHHUIHOTO 230Ta, MUHEPAJILHOTO (hocdopa, HapacTaeT aeumut
KHCJIOPOJIa, KaK B IOBEPXHOCTHOM, TaK M B IIPUIOHHBIX TOPU30HTAX.

C poctoM cpabOTKH YpPOBHS BOJOXPAHWIHINA MPOUCXOTUT
yBeJIUYEHHE CyOaKBalIbHOM pa3rpy3Ku B J0XkKe U 00pTa MOA3EMHBIX BOJ, Oosee
MUHEPAJIN30BaHHBIX [0 CPAaBHEHUIO C TOBEPXHOCTHHIMU Bojamu. B
pesynpbrate mo Mepe cHuwkenus HIIY mnpoucxoautr muddepeHumanus
XUMHUYECKOT'0 COCTaBa BOJ] BOJIOEMA B BEpTUKAIILHOM HarpaBiieHuu [7].

HccnenoBanust 3MMHEro THIPOXUMHUUYECKOTO pesxkruMa VIBaHBKOBCKOTO
BOJIOXPaHWJIMINA TTOKa3all, YTO MO-TPEKHEMY JJIsi HETO XapaKTepHbI Oojee
BBICOKME  3HAUEHUs  MHUHEpaJu3allMM  BOABI M KOHUEHTPALUHU
TUAPOKApOOHATOB, KaJIbIUsl U MarHus, HUTPATOB, XKeJjie3a 00111ero, MapraHua,
YeM B JPYrUe CE30HbI ro/1a.

3a MHOTOJETHMH MEpHOJ] 3UMOM YMEHBIIMIUCh KOHLIEHTPALUH
Cynb(haTOB U XJIOPHUJIOB.

IIpy DpOrHO3HBIX OLEHKAaxX KadecTBa BOAbI IBaHBKOBCKOIO
BOJIOXpaHWINILA B 3UMHMH IMEpHOJ HEOOXOAMMO YUYUTHIBATh BOJHOCTH U
nepuoaa rojia, BEIUYHHY CPAOOTKH YPOBHS, JUTHUTEIHLHOCTH JIEIOCTaBHOTO
nepuoJa.

Kinumarnueckue wu3MEHEHUsT B PETHOHE MOTYT B JalibHEWIEM
MOBJIUATh HAa TUJIPOXMMHUYECKUH PEXKUM BOJOXPAHWIMINA, KaK 3TO YXKe
MIPOU3OIILIO JIJISt MAJIBIX PEK.
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FEATURES OF THE WINTER HYDROCHEMICAL REGIME OF

THE IVANKOVO RESERVOIR IN THE LONG-TERM ASPECT
I. L. Grigoryeval, V. V. Kuzovlev?

! Water Problems Institute of the Russian Academy of Sciences,
Ivankovskaya NIS, Konakovo, Tver Region
2 Tver State Technical University, Tver

The analysis of the current state and changes in the characteristics of the winter

hydrochemical regime of the Ivankovo reservoir over a long period of time is
carried out. The average values for the period from 2013 to 2019 of the
concentrations of major ions, biogenic elements, water mineralization values,
physico-chemical and organic matter indicators, as well as manganese
concentrations in different seasons of the year are presented. The differences in
the characteristics of the hydrochemical regime of the reservoir in winter in
comparison with other seasons are shown. The variability of the values in winter
along the reservoir reaches and over a long-term period is established.
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