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ABSTRACT. Based on the lithostratigraphic and geomorphological approach, the study of lake level
fluctuations in Nero and Seliger over the past 15,000 years was conducted. Common features of level
changes were revealed: deep regression at the end of the late glacial period and early Holocene, inten-
sive rise in level in the early-middle Holocene, stabilization (with a slight upward trend) in the late
Holocene. Similar features in level changes were revealed in the history of a number of lakes in Germany
and Scandinavia. A connection was found between lake level fluctuations and the intensity of fluvial
processes in the center of the East European Plain.
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1. Introduction

Lake level variations reflect the hydroclimatic
dynamics of the late Quaternary. A direct connection
with climate is manifested in endorheic lakes of semi-
arid and arid zones, where the lake level is determined
only by the balance of precipitation and evaporation.
In a humid climate, where there is an excess of pre-
cipitation, the vast majority of lakes are flowing, i.e.
they have a runoff. In such lakes, the position of the
water surface is determined, first of all, by the height of
the runoff threshold. Here, the connection between the
level and the climate is not so direct. The influence of
climate is transformed by landscape, hydrological and
geomorphological factors.

The article presents the results of a study of the
dynamics of the lakes of the upper Volga basin: Nero
(Yaroslavl region) and Seliger (Tver region). A com-
parison is made with the history of the level of runoff
lakes in Central and Northern Europe. A mechanism for
changing the level of alluvial-dammed lakes in the cen-
ter of the East European Plain is proposed.

2. Materials and methods

Lake Seliger is a system of 24 semi-isolated bays
(the so-called reaches), forming a cross in plan. The
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length of the lake from north to south is 60 km, from
west to east - 35 km. The lake has an area of 212 km?,
an average depth of 5.8 m and a maximum of 24 m.
The catchment area of the lake is 2310 km? A normal
level of the lake is 205.48 m. The amplitude of level
fluctuations recorded during the observation period is
206 cm. In the annual course of the level, two peaks are
observed - spring and autumn, which are comparable
in their volumes. Seliger has more than 100 tributaries.
The largest tributaries are the Krapivenka, Soroga and
Seremukha rivers. The Selizharovka River flows out
of Lake Seliger, which flows into the Volga near the
urban-type settlement of Selizharovo.

Lake Nero, the largest lake in the Yaroslavl Volga
region, is located in the southern part of the Rostov
Basin. The area of the water surface (58 km?2) is only
about 8% of the total area of the Rostov Basin. The lake
is stretched from southwest to northeast, has a pear-
shaped form - with a narrow northern and widened
southern part. Lake Nero is a flowing reservoir. The
Sara River and about 20 other small rivers and streams
flow into it: Vorzhenka, Voksitsa, Sulost, Seletskaya,
Vorobylovskaya, Glubokaya, Serebryanka, Vanoga,
Mazikha, Ishnya, Kuchibozh, etc. The Veksa River
flows out of the lake, which, after merging with the
Ustye River, gives rise to the Kotorosl River. The length
of the lake is 13.2 km, the maximum width is 8.3 km,
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the average depth is 1.6 m, the maximum depth is 4.7
m (Bikbulatov et al., 2003). Before the construction of
the artificial dam on the Veksa River, the average long-
term water level was 93.75. In average water years,
the amplitude of water level fluctuations is 1.2-1.3 m.
In low-water years with little precipitation, the ampli-
tude could reach 3 m (Bikbulatov et al., 2003). During
the observation period, the maximum water level was
recorded at 96.37 m, the minimum at 93.09 m.

The structure of the bottom sediments of the
lakes was studied using manual drilling with a modified
Livingstone piston drill and ground penetrating radar
profiling. Drilling profiles were laid across the under-
water coastal slope — from the shore to the deep-water
part. In Seliger, two stretches of water bodies were also
studied, resembling flooded parts of river valleys in
morphology. A total of 9 cores were obtained for Lake
Seliger and 12 cores for Lake Nero.

Radiocarbon dating, loss on ignition, particle
size distribution, diatom analysis and pollen analysis
were performed from the cores of the reference bore-
holes. The structure of the coastal sediments was inves-
tigated using hand drilling. The reconstruction of the
level change curve is based on the analysis of the age
and altitude of the stratigraphic unconformities on
the borehole profiles, which mark the declines in the
level and erosion of the bottom sediments. Additional
information on the sedimentation environments was
obtained from the analysis of the lithological composi-
tion of the sediments and the results of paleobotanical
studies.

3. Resulits

Seliger. Drilling showed that in the southern bays
of Seliger, lake silts several meters thick are underlain
by coarse-grained sands, most likely of river origin.
This is evidenced by the characteristic asymmetric pro-
file of the bottom in the supposed areas of ancient river
bends and the time of transition from active runoff to
stagnant conditions of the reservoir - starting from 14.5
thousand years ago: at that time, the edge of the glacier
was already far away and meltwater from the glacier
did not penetrate this territory. It has been shown that
the flooding of areas of river valleys and their transfor-
mation into lake reaches was caused by the damming
of the Selizharovka River, which originally flowed out
of Lake Seliger in the Ostashkov area. About 14.5 thou-
sand years ago, the Selizharovka began to be dammed
by the intensively growing internal delta of its left trib-
utary, the Krapivenka River. The water level in the lake
rose in the Late Glacial and Holocene and was about
7-8 m. The maximum rate of lake level growth occurred
in the Late Glacial and Early Holocene.

Nero. A deep regression of the lake level in Nero
was established in the Late Glacial and Early Holocene.
Stratigraphic unconformities in the sediments record
a stage of low water level (below 87 m abs.) in the
interval from 14.7 to 10.0 thousand years ago. The lake
decreased in size several times, and the reservoir was
preserved only in the axial, deepest part of the basin. A
large transgressive phase was recorded at the end of the
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Boreal and Atlantic period of the Holocene, from 9.0 to
6.5 thousand years ago. The lake level reached 91-94
m abs., which is close to modern values. The aver-
age long-term lake level in the Holocene did not rise
above 94.2 m. In the interval 6.5-2.4 thousand years
ago, weak regressive phases were established in the
dynamics of the average long-term level. The lake level
was approximately 1-3 m lower than today. Beginning
2.4 thousand years ago, the level of Lake Nero slowly
increased, reaching modern state approximately 300-
500 years ago.

4. Discussion and conclusions

According to the most common concepts, the
level of lakes in the central VER is directly related to
the degree of climate humidity: more arid stages corre-
spond to a low level, and more humid stages to a high
level (Harrison et al., 1996; Wohlfarth et al., 2006).
However, the above results on the history of lakes Nero
and Seliger cannot be explained solely by changes in
climate humidity. Changes in lake levels are in poor
agreement with the course of precipitation changes.
Similar trends in levels have been established for a
number of lakes in northeastern Germany and Sweden
(Theuerkauf et al., 2022; Digerfeldt et al., 2013):
deep regression at the end of the late glacial and early
Holocene, an intense rise in level in the early-middle
Holocene, stabilization (with a slight upward trend) in
the late Holocene.

The probable cause of the level fluctuations
should be sought in the change in the height of the run-
off threshold, which determines the level in the runoff
lakes of the humid zone. The analysis of the relief and
structure of sediments in the areas of runoff from Lakes
Nero and Seliger (the Veksa and Selizharovka rivers,
respectively) shows that the height of the runoff thresh-
old is controlled, first of all, by alluvial accumulation
(or erosion) in the channels of large side tributaries -
the Ustye-Kotorosl and Krapivenka rivers. The internal
deltas of these rivers form an alluvial dam that main-
tains the current relatively high level of the lakes. Thus,
the channel system of Ustye-Kotorosl at the confluence
of the Veksa is in the mode of intensive accumulation
and growth of the bottom height, as evidenced by the
extremely frequent meandering and the embanked
nature of the channels. Before the construction of the
dam in Belogostitsy, during large floods on Ustye-
Kotorosl, even reverse slopes along the Veksa were
noted (Bikbulatov et al., 2003), which led to counter-
flow of water and floods on Lake Nero. All this points
to a direct dependence of the Nero level on the ero-
sion-accumulative regime in the Ustye-Kotorosl river
system. The curves of the Nero and Seliger lake levels
(Konstantinov et al., 2021; Konstantinov et al., 2023)
reveal a close relationship with the diagram of the
intensity of fluvial processes (Panin and Matlakhova,
2015). A major regression of lakes in the late glacial
and early Holocene was caused by extremely high
water discharges and deep incision of river channels
in the region. This resulted in a significant drop in the
height of the lake runoff threshold. Thus, Lake Nero
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actually did not exist in the early Holocene; it looked
like a small lake-like expansion at the confluence of the
Sara and Ishnya rivers. The increase in the lake level in
the Atlantic period coincides with the minimum river
runoff in the Holocene, which created the prerequisites
for intensive alluvial accumulation in sections of chan-
nels with low slopes of the longitudinal profile. This led
to the creation of alluvial dams that dammed the lower
reaches of the Sara and Ishnya rivers (in the case of
Nero) and Selizharovka (in the case of Seliger). Further
stabilization of the lake level with a slight upward trend
is consistent with a decrease in the amplitude of fluvial
dynamics. Since the identified mechanism of lake level
fluctuations has a regional determinacy, lakes with a
similar history are probably quite widespread in central
and eastern Europe.
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AHHOTAILMA. Ha ocHOBe jiuTOCTpaTurpadmuueckoro u reoMmopdoornieckoro noaxona npoBeAeHo
rcciiefoBanue KojebaHuil ypoBHsa o3ep Hepo u Cenurep 3a nmociegnue 15000 sieT. BrisByieHs! obuiye
yepThl MU3MEHEHUs ypOBHs:A: I'IyOOKas perpeccus B KOHIE MO3QHEJEJHUKOBb M paHHEM TOJIOIEHE,
MHTEHCUBHEIN NIOAbEM YPOBHSA B paHHeM-CpefHeM roJjoneHe, crabuiansanus (¢ HeO6oJbMuM TPeHI0M
Ha [OBHIIIEHNE) B IO34HEM roJioljeHe. CXOHbIe YepPTHl B N3MEeHEeHNN yPOBHSA BBIABJIEHH! B UICTOPUU psAda
o3ep 'epmannu 1 CkanauHasuyu. OOHApYXeHA CBA3b MEXAYy KOojae0aHUAMU yPOBHA 03€p U MHTEHCUBHO-
cThI0 (JIIOBUAJIBHEIX IIPOLIECCOB B LIeHTpe BocTouHo-EBpomelickoli paBHUHEIL.

Kitioueawie ciiosa: HCTOpUA YPOBHA 03€pa, I'OJIOLEH, ITaJIECOJIMMHOJIOIUA, paAu0oyIrJIEpOAHOE AJaTUPOBAHUE,

PpeyYHOI1 CTOK

g nmutupoBanua: KoncrantuHoB E.A., Kapnyxuna H.B., 3axapos A.JI., Pyaunckasa A.U., Ykpaunues B.}O0., Camycs A.B.,
JlasykoBa JL.U. JluHaMMKa ypoBH:A 03ep IieHTpa BocTouHo-EBpormelickoil paBHUHBL B rosoneHe // Limnology and Freshwater
Biology. 2024. - No 4. - C. 428-433. DOI: 10.31951/2658-3518-2024-A-4-428

1. BBeapenue

Kosne6aHusa ypoBHA 03ep OTpaxaloT T'MAPOKJIM-
MaTHYeCKyI0 AUHAMUKY KOHI[A YETBEPTHUYHOTO MEepU-
ofa. Hanpsmyio cBA3b ¢ KJIMMAaTOM MpOSABJIAETCA B
0eccTOYHBIX 03epax ceMHapyIHbIX 1 apUAHBIX 30H, Te
ypOBeHb 03ep oIpejesifAeTcsa TOJIbKO OajaHCcOM ocaf-
KOB U HcHapeHus. B ryMuHoM KjmMarte, rae UMeeTcs
n30BITOK OCAJKOB, MOAABJIAMIIee OOJIBIINHCTBO 03€ep
IIPOTOYHBIE — T.e. OHU 00J1aAaloT CTOKOM. B Takux oze-
pax IoJIoXXeHHe BOAHOI MOBEpXHOCTU OIpefessaeTcH,
Ipekae Bcero, BHICOTOI Mopora CToka. 31ech CBSA3b
YPOBHA € KJIMMATOM He Takas npsmasd. BiausHue kiu-
MaTa TpaHchopMupyerca JaHAma@THEIMU, TUAPOJIO-
TUYecKUMU U reoMopdosiornieckuMu GakTopaMu.

B craTtbe npefcTaByieHbl pe3yJbTaThl HCCIIEOBaA-
HUsA AUHAMUKU YPOBHA 03ep 6acceliHa BepxHel Bosru:
Hepo (fpocnaBckas ob6nacts) u Cesnurep (TBepckas
obsacts). IIpoBefeHO comocTaBjeHUe C HCTOpUel
ypoBHA CTOYHBIX o3ep lleHTpasnpHOll u CeBepHOM
EBponel. IlpefjioxkeH MeXaHU3M W3MEHEHUS YPOBHA
aUTIoBUAJIbHO-NIOANPYAHEIX 03ep LleHTpa BocTouHO-
EBpomnetickoil paBHUHH (BEP).

*ABTOp [JIS TIEPEIUCKH.
Anpec e-mail: eakonst@igras.ru (E.A. KOHCTaHTHHOB)
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2. MaTtepuanbl 1 MeTOAbI

Ozepo Cesurep mpefcrasjsgeT CO0OH cHUCTEMY
n3 24 MOJIyM30JMPOBAHHBIX 3aJIMBOB (Tak Ha3bIBa-
eMBIX IIJTecCOB), oOpasymmx B IUlaHe (Gopmy Kpe-
cra. [IpoTskeHHOCTh 03epa C ceBepa Ha or — 60 kwm,
¢ 3anmaza Ha BOCTOK — 35 kM. O3epo uMeeT ILUIOaAb
212 xm?, cpefHIOI0 IIyOUHY 5.8 M U MaKCUMaJIbHYIO
24 wm. I[lnomans Bomocbopa o3epa cocrapiiseT 2310
kM2, HopMmaJsipHBEIN ypoBeHb 03epa cocraniigeT 205.48
M. 3adpuKcrpoBaHHasA 3a Nepuoi HabJI0geHNI aMILIN-
TyJaa kojiebaHuil ypoBHA cocTtasiisier 206 cm. B romo-
BOM XOJle YPOBHs HabJII0aeTcs ABa N1Ka — BeCEHHUI U
OCEeHHUI, KOTOPhble COMOCTaBUMBI 110 CBOUM OObeMaM.
Cenurep nmMmeet 6osiee 100 nputokoB. CaMble KpyTIHBIE
nputoku - peku Kpammsenka, Copora u Cepemyxa.
BritekaeTt u3 o3zepa Cenurep peka CesnxapoBka, KOTO-
pas B parioHe 1.r.T. CesrkapoBo BnajaeT B Bosry.

B 1okxHOI dYacTu POCTOBCKOI KOTJIOBUHBI
pacnosioxeHo o3epo Hepo - kpynHeliniee 03epo
Apocnasckoro IloBosrxbsa. [lnomaapr BOAHOIO 3ep-
kasa (58 kM2) cocTapJseT JIMIIb 0K0JIO 8 % oT obmier
mwiomagyu PocTOBCKOM KOTJIOBUHEL. O3epo BBITAHYTO C
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I0ro-3amnaja Ha CeBepo-BOCTOK, HMMeeT IpyIIeBUAHYIO
dopmy - ¢ y3KOHI ceBepHOIl U pacUIMpeHHON M0XHOMN
yacTbio. O3epo Hepo - mpoTouHHII BojoeM. B Hero
BnafzaeT peka Capa u eife okoso 20 HeGOJIBIINX peyek
u pyubeB (Bopxenka, Bokcuma, Cysocts, Ceselkas,
BopoGrutoBckas, I'nmybokas, CepebpsHka, BaHora,
Maswuxa, Umns, Kyunboxs u ap.). BeitekaeT u3 o3epa
p. Bekca, xoTopasa mociyie CIUAHUA C p. YCTbe AaeT
Havyano p. Koropocss. [nuHa o3epa — 13.2 KM, Mak-
cuMasibHas mupuHa — 8.3 KM, cpefHaAsa riayouHa — 1.6
M, MakcuMasibHad riayouHa — 4.7 M (buxbysaToB u ap.,
2003). o cTpouTenscTBa ruApoysia Ha p. Bekca cpen-
HEMHOTOJIETHUI ypoBeHb coctasysl — 93.75. B cpen-
HUe 110 BOAHOCTU rOfbl aMIUIUTyAa KojiebaHusA ypOBHA
coctasyAeT 1.2-1.3 M. B masioBoAgHEbIe OB IPU MaJIOM
KOJIM4eCcTBe OCaAKOB aMILIUTyAa MOrJjia JOCTUraTh 3 M
(BbuxbynatoB u mp., 2003). 3a nepuon HabIrOAEHUN
MaKCUMaJIbHBINI ypOBeHb 3a(UKCHPOBaH Ha OTMeETKe
96.37 M, MUHUMAJIbHBIHA - 93.09 M.

CTpoeHHe [OHHBIX OTJIOXKEHUH o03ep ObLUIO
HCccJIeJIOBaHO IpY IIOMOINM py4YHOro OypeHUsA MOAU-
dunupoBaHHEIM MOpIIHEBBIM OypoM JIMBUHICTOHA
U reopagapHoro npodunnpoBaHusa. bypoBele mpo-
dunu 3akIajpiBajiCch IOIEpeK MOABOAHOro Oepero-
BOI'O CKJIOHa — OT Oepera k IJIyOOKOBOAHOM yacTu. B
Cesnurepe Takke HCCJIEJOBAaHO [iBa y4yacTKa ILJIeCOB,
HaIlOMHHAOIIMX 110 MOP(OJIOTUY 3aTOIJIEHHbIe 4acTU
PeYHBIX JOJIVH. B 0611ei ciioxxHOCTH [714 03epa Cesurep
NoJIyueHO 9 KepHOB, A o3epa Hepo 12 kepHoB. [lyiA
00pasIoB 13 KepPHOB ONOPHBIX CKBAXXWH BBIIOJIHAIOCH
paauoyriepofHoe JaTupoBaHue, onpefesieHre oTephb
IIpY I[IPOKaJIMBAaHUM, I'PaHyJIOMETPHUYECKOro cOoCTaBa,
JAUaTOMOBBII Y CIIOPOBO-TBUIBIIEBON aHaausbl. Ilpu
IIOMOIIM PY4YHOro OypeHHus HCCJIeJOBAHO CTpOeHHe
OTJIOXKeHUU mobepexbsi. PeKOHCTPyKIMA KpUBOU
W3MeHeHUs YPOBHA oNMpaeTcsA Ha aHajW3 Bo3pacTa U
BBICOTHI cTpaTuUrpaduieckux Hecorjacuii Ha 6ypoBBIX
npoduIIsAX, KOTOpble MapKUPYIOT CHIDKEHUS yPOBHA U
pa3MblBa AOHHBIX OTJIOXKeHHUI. JlONOJHUTEJIbHBIE CBe-
JeHns o0 06cTaHOBKaxX 0CaAKOHAKOIJIeHNA ObLIN MOJIy-
YyeHBbl U3 aHaJIM3a JIMTOJIOTHUYeCKOro COCTaBa OCaJKOB U
pe3yJIbTaToB Najie000TaHNYEeCKUX MCCIIeJOBaHUM.

3. Pe3ynbTarthbl

Cesntucep. B pesysbraTe OypeHHA yCTaHOBJIEHO,
YTO Ha H3BWJIMCTBIX Yy4YacTKax IOXKHBIX CeJINTepCKUX
I1JIECOB O3epHBIe WJIBI MOIHOCTEIO B IIepBble MeTPHI IO~
CTUJIAIOTCA KPYNHBIMU IeCKaMH, HMeIOI[MH, CKOopee
BCero, pevyHoe MpOUCXOXJeHue. B o3y 3Toro roso-
PUT XapaKTepHBI!I acMMMEeTPUYHBIN Npoduiab AHA Ha
npejrojaraeMbIX yyacTKax JPeBHUX PeYHBIX U3JIyYuH
Y BpeMs [lepexo/ia OT aKTUBHOI'O CTOKA K PeXHUMY CTOS-
4yero BofoeMa — HaunHasdA ¢ 14.5 ThIC. JI. H.: B 3TO BpeMA
Kpall JjleqHUKa pacroJiarajcsa yxe Aajleko U TaJjble
JleAHVKOBEIE BOABI HA 3Ty TEPPUTOPHIO He IPOHUKAJIU.
ITokaszaHO, 4TO MOATOIIEHHE yYaCTKOB PEeYHBIX JOJIUH
Y UX IpeBpalleHre B O3epHble IIech ObLIO BBI3BAHO
noanpyxusaHueM p. CenxapoBKU, U3HAYAIbHO BHITe-
kasieii u3 03. Cenurep B patioHe r. Ocramkoa. Okoj0
14.5 toIC. 1. H. CenxapoBKa Havasia MOANPYXMUBATbCA
WHTEHCUBHO pacTyllell BHYTPeHHel esibTON CBOero
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JleBoro mnpurtoka, p. Kpamnusenku. IlogbemM ypoBHA
BOABl B O3epe IPOMCXOAWJ Ha NPOTKEHUU IO3[He-
JIe[JTHUKOBbA U TOJIOIleHa U COCTaBUJI CyMMAapHO OKOJIO
7-8 M. MakcuMaJibHBIe CKOPOCTU POCTa YPOBHA 03epa
[IPUILINCh Ha [03AHeJIeJHUKOBbEe U Hayaso rojoleHa.

Hepo. YcraHosiieHa I1y0oKas perpeccus ypoBHA
o3epa Hepo B no3gHesiefHUKOBbE U Hayase rojoleHa.
Crpaturpaduueckre Hecorjacuss B ocagkax (QUKcH-
PYyIOT 2Tal HU3KOIO IOJIOXeHUs YpoBHA (Huke 87 M
abc.) B uHTepBasie oT 14.7 go 10.0 Thic.1.H. O3epo
COKpallajgoch B pa3Mepax B HECKOJIbKO pa3, BOJOeM
COXpaHsIcA TOJIBKO B 0ceBOHl HauboJiee TJIyOOKOM
4acTy KOTJIOBUHBL. KpynHasa TpaHcrpeccuBHas (asa
3adukcupoBaHa B KOHIle OopeaslbHOrO M B aTJaH-
TUYeCKOM Iepuoje roJoneHa - ¢ 9.0 1o 6.5 THIC.JL.H.
YpoBeHb 03epa gocTturaja orMeTok 91-94 m abce., uto
06/1M3K0 K COBpPeMEeHHBIM 3HaueHUAM. Brine oTmeTku
94.2 M cpeHUI MHOTOJIETHUI YPOBEHb 03epa B roJio-
L[eHe He nogHuMaJicA. B unTepBase 6.5-2.4 T.J1.H. ycTa-
HOBJIEHH cja0ble perpeccruBHble (a3bl B JUHaAMUKe
CpeHero MHOI'OJIETHEr0 ypoBHA. YpOBeHb o3epa Oblj
HUXe COBpEeMEeHHOro npruMepHo Ha 1-3 m. Hauunas c
2.4 T.71.H. ypoBeHb 03epo Hepo MeasieHHO NOBHIIIAJICH,
JOCTUTHYB COBpeMEeHHBIX 0TMeTOK npuMepHoO 300-500
JLH.

4. 06cy)xpeHue U 3aKnloueHue

CorslacHO HauboJiee pacnpoCTpaHeHHBIM Ipef-
CTaBJIEHUsM, YPOBEHb 03ep B IleHTpaJibHOU yactu BEP
HanpsAMYIO CBS3aH CO CTeIeHbI0 YBJIaXXHeHUA KIuMarTa:
OoJiee 3acyllIMBBE CTAOUU COOTBETCTBYIOT HHU3KOMY
ypOBHIO, a OoJjiee BiaxHble — BbicOKOMYy (Harrison
et al., 1996; Wohlfarth et al.,, 2006). OgHako npuBe-
JIeHHBble BBIIIe pe3yjbTaThl 10 ucTOpuu o3ep Hepo u
Cenurep Hesb3d OOBACHUTb HCKIIIOUUTEJIBHO H3Me-
HEeHUsAMHU BJIAXHOCTU KjuMarta. V3ameHeHUA ypoBHel
03ep IJIOXO COIJIacyloTCsA C XOJ0M M3MeHeHUI 0CaaKOB.
AHaJlornyHble TeHAeHINU H3MeHeHHsA ypOoBHeH ycTa-
HOBJIEHH! /1 pAAa 03ep ceBepo-BOCTOYHOM 'epmanuu
u IlIBeruu (Theuerkauf et al., 2022; Digerfeldt et al.,
2013): riybokas perpeccusi B KOHIle MO3HeJIeJHUKO-
Bbs 1 HayaJle rojiolieHa, MHTeHCUBHEIN I0JbeM yPOBHA
B cepellHe roJjioleHa, crabwimnsanua (c HeOOJIbIUM
BOCXOIANIMM TPEH/OM) B IIO3[JHEM TOJIOLeHe.

Ananu3 penbeda U CTPOeHHA OTJIOXKEHUI Ha
ydacTKkax croka u3 ozep Hepo u Cenurep (pexu Bekca
n CemXapoBKa, COOTBETCTBEHHO) IIOKa3blBaeT, 4TO
BBICOTA IIOpOTa CTOKA KOHTPOJIMpYeTCs, IIpex/ie BCero,
aJUTIOBUAJIBHOM aKKyMyJisALuel (Un spo3ueii) B pycjiax
KPYIIHBIX OOKOBBIX IIPUTOKOB - peku YcTbe-KoTopocib
u Kpanusenka. BHyTpeHHHe [esibTHl 3THUX peK obpa-
3yI0T aJUTI0BHAJIbHYI0 AaMOy, KoTopas NMoAAep>KHBaeT
COBPEMEHHBIII OTHOCHUTEJIbHO BBICOKHII YPOBEHb 03ep.
Taxk, pycyioBasa cuctema YcTbia-KoTopocin Ha ydacTke
BlaieHNsa Bekcbl HaxXoAUTCA B peXrMe NHTEHCUBHOM
aKKyMyJIALIMYM U pocTa BBICOTHI HA, O YeM CBUJIEeTeJIb-
CTByeT KpaliHe yacToe MeaHJpHpoBaHNe 1 00BaJIoBaH-
HBII XapakTep pyces. J[o cTpouTesbCTBa IJIOTUHEL B
Besoroctunax Bo BpeMs KpyIIHBIX IaBOJKOB Ha YCTbe-
Kotopociu paxe oTMeuanuch oOpaTHBIE YKJIOHBI 11O
Bekce (BukOymnatoB u fp., 2003), 4yTo NpUBOAUJIO K
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IIPOTUBOTOKY BOJIbI U HABOAHEHUAM Ha o3epe Hepo. Bce
3TO yKa3blBaeT Ha IPAMYI0 3aBUCHMOCTh YpoBHsA Hepo
OT 3PO3UOHHO-aKKYMYJIATUBHOIO peXHMa B CHCTeMe
pek Ycrbe-KoTopocsib.

KpuBble koJsiebaHuii ypoBHA o3ep Hepo u
Cenurep (KoHcTaHTUHOB U Ap., 2021; KOHCTaHTUHOB U
ap., 2023) obHapyXUBaeT TECHYIO CBA3b C AUarpaMMoi
WHTeHCUBHOCTU (yrroBUaibHEIX IporieccoB (Panin and
Matlakhova, 2015). KpynHas perpeccus 03ep B IO34He-
JIe[IHUKOBbe 1 HavaJle roJjiolieHa GbLIa BEI3BaHA dKCTpe-
MaJIbHO BBICOKMMU pacXoJaMU BOAHI U TJIyOOKHM Bpe-
3aHHEM pevHBIX pycesl B peruoHe. CiefCTBHEM 3TOTO
CTaJI0 CyLIECTBEHHOe IaJieHHe BHICOTHI IOpora CTOKa
o3ep. Tak, o3epo Hepo daktuuecku He CyIIeCTBOBAJIO
B pPaHHEM roJiolleHe, OHO BBHIIJIANENO KakK HeGoJiblIoe
03epoBUIHOE paclIipeHre B MecTe CJIUAHUA pek Capsl
u WmHy. TloBbllieHNe YPOBHsA 03€p B aTJIaHTUYeCKHUi
[IepHo/i COBMAJAaeT C MHUHHMMYMOM peYHOro CTOKa B
roJiolieHe, 4TO CO34aJI0 NMPeIOChUIKY IJIA UHTeHCUB-
HOH aJUTIOBUAJIBHOM aKKyMYyJIALUY HA y4acTKax pyce
C HU3KUMHU YKJIOHAMM MPOJOJIBHOTO npoduisa. OTO
MIPUBEJIO K CO3[IaHUI0 AJUTIOBUAJIBHBIX NaM0b, MOAIpY-
JUBIIMX HKU30Bbs pek Capel u UmnM (B ciyuae Hepo)
u CenmxapoBku (B ciiyyae Cenurepa). JlajbHelmnas
crabuinzanys YpoBHS 03ep C HeGOJIBIINM TPEHAOM K
POCTy COIJIACYETCS CO CHIDXKEHHEM aMIUIUTYIB (JIio-
BUAJBHOI NWHAMUKHU. Tak KakK BHIABJIEHHBIN Mexa-
HU3M KoJieGaHUA YPOBHA 03ep MMeeT PEerroHaJIbHYI0
00yCJIOBJIEHHOCTh, TO O3epa C TNOXOXel ucropuein
MOryT OBITH PacCHpOCTPAHEHH AOBOJIBHO LIMPOKO B
LenTpasnbHoil u BocTtouHoii EBpore.
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