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ABSTRACT. We analyzed the main features of climate fluctuations near Lake Baikal and water regime
components between 1980 and 2023. The analysis indicated climate warming with the highest rates of
air temperature rise during the cold season of the year and an increase in climate aridity or a decrease
in annual and monthly atmospheric precipitation. During the Southern Hemisphere cyclones and the
development of convective or orographic clouds, the spatial heterogeneity of summer atmospheric pre-
cipitation increased. In winter, under the dominant influence of the Asian monsoon anticyclone, these
differences were minimal. Correlating with climate change, the ratio between the lake’s water balance
components transformed, determining the features of seasonal and interannual fluctuations in its water
level. The inflow of surface waters to the lake and the runoff from it decreased, while the evaporation
from the surface of the water body, on the contrary, increased. The heating of the lake’s water masses
increased, especially at its northern end distinguished by the lower wind activity. Due to the later
freezing of the lake and earlier ice breakup (up to 20 days), the ice cover period reduced. We observed
climate change in circulation factors at Lake Baikal, including an increase in the activity of migratory
cyclogenesis in the cold season of the year and upper-level anticyclogenesis in the warm season, where
the frequency of blocking processes also increased. Keywords: air temperature, precipitation, inflow,
evaporation, water level.
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1. Introduction ing. Lake ecosystems with high species diversity and

. . endemics are particularly vulnerable to climate change
An increase in the recurrence of abnormal (Semenova et al., 2024).

drought periods and floods characterize the current
global warming that is the most intense in the Asian
part of Russia (Third evaluation..., 2022). Warming
enhances the threat of eutrophication of world water
resources (Sinha et al., 2017) and is accompanied by
the shrinkage of 53% of lakes worldwide, including
humid regions of the planet (Fangfang et al., 2023).
In East Siberia and Lake Baikal, where rates of air
temperature rise are especially high (Shimaraev et
al., 2002; Sutyrina, 2019; Third evaluation..., 2022),
the alteration of thermal regime and lake’s water bal-
ance components increases the risks of disturbances to
the normal functioning of the water body ecosystem
and requires constant hydrometeorological monitor-

Climate change and hydropower development of
Lake Baikal implemented since 1956 cause a restructur-
ing of the lake water level regime, affecting both the use
of its water resources and the ecological condition in the
water body. The results of the assessment of the main
meteorological parameters in the Baikal region for the
past climatic period (Latysheva et al., 2025) indicated
the transformation of circulation factors of climate
change in the region, including the trend to increase
the contribution of migratory cyclogenesis in the cold
season (October-March) and upper-level anticyclogen-
esis in the warm season (April-May). The frequency of
blocking processes increased in the summer months,
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preventing the formation of Mongolian cyclones in the
polar upper-level frontal zone, while the probability
of more intense summer rainfalls amid higher daytime
temperatures also increased (Vologzhina et al., 2024).

This study aims at compiling a description of the
current hydrometeorological regime of Lake Baikal and
its formation features based on the observation data
from the coastal weather stations and materials con-
cerning the lake’s water regime, using the information
about climatic circulation factors.

2. Study object and methods

Lake Baikal was a study object where the forma-
tion of water and climate regimes is affected by a close
interaction of large-scale and regional atmospheric pro-
cesses amid the heterogenous relief manifested in the
development of mountain and valley breezes, local pro-
cesses of cyclo- and anticyclogenesis, orographic clouds
on the windward slopes of the mountains, and the dry-
ing effect of descending airflows on the leeward slopes.

The study of the climate features of Lake Baikal
was based on the statistical processing of the annual
and monthly values of air temperature and precip-
itation for 1980-2023 according to the data from 13
Rosgidromet (Federal Service for Hydrometeorology
and Environmental Monitoring) weather stations
(Patrony, Kultuk, Baikalsk, Khamar-Daban, Bolshoye
Goloustnoye, Elantsy, Barguzinsky Nature Reserve,
Bolshoy Ushkany Island, Sarma, Khuzhir, Solnechnaya,
Tompa, and Nizhneangarsk) at altitudes ranging from
459 m (Bolshoy Ushkany Island) to 1442 m (Khamar-
Daban) above sea level.

The Rosgidromet data on daily mean water lev-
els of Lake Baikal and the information from the Irkutsk
Service for Hydrometeorology and Environmental
Monitoring about the lake’s water balance components
were used to assess the water regime characteristics.

Synoptic features of the formation of individual
dry and high-water periods were analyzed via assess-
ment of the dynamics of atmospheric processes near the
Earth’s surface and at the levels of isobaric surfaces,
such as AT-850 hPa (1.5 km), AT-700 hPa (3 km),
AT-500 hPa (5 km), and AT-300 hPa (9 km), reflect-
ing the conditions of surface and upper-level cyclo- and
frontogenesis.

3. Results and discussion

The climate of Lake Baikal and its coast has
marine features and is characterized by high intrase-
asonal and spatial variability due to the combination
of orographic, hydrological, circulation, and climatic
conditions. During the study period, the mean annual
air temperature was positive at most of the observed
weather stations, with a maximum value of 0.9 °C
at the southern end of the lake (Baikalsk). Negative
mean annual air temperatures were typical of the
weather stations at the northern end of the lake, such
as Barguzinsky Nature Reserve (-2.7 °C) and Bolshoy
Ushkany Island (-1.9 °C), as well as at the high-moun-
tain Khamar-Daban station (-1.9 °C).
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In the annual distribution of air temperatures,
July was the warmest month at most of the stations.
In the northern basin of Lake Baikal, it was shifted to
August. As a rule, January was the coldest month of the
year, except for Baikalsk and Bolshoy Ushkany Island,
where this extreme occurred in February. The absolute
maximum of air temperature during the study period
varied from 23.3 °C (Bolshoy Ushkany Island) to 30.5 °C
(Elantsy), and the absolute minimum-from -27.4 °C
(Bolshoy Ushkany Island) to -38.3 °C (Barguzinsky
Nature Reserve). Annual temperature ranged from
29.5 °C at the high-mountain Khamar-Daban station to
37.3 °C at the Elantsy station.

Mean annual precipitation for the study years
varied from 1381 mm at the high-mountain Khamar-
Daban station to 189 mm in Sarma (Fig. 1). Such an
abnormally high precipitation at the Khamar-Daban
weather station was due to its location not only at a
great height but also on the windward slope of the
ridge and along the route of moist air masses arriving
with the northwesterly wind through the source of the
Angara River.

During the year, the maximum amount of atmo-
spheric moisture precipitated mainly in July, except for
Sarma, where the annual maximum usually precipitates
in August. At the Khamar-Daban station, the maximum
precipitation reached 266 mm in July. At the foot of
the ridge (Baikalsk), precipitation was also high and
amounted to 167 mm. The minimum monthly precip-
itation most often occurred in February, varying from
22 (Sarma, Bolshoye Goloustnoye, Bolshoy Ushkany
Island, and Elantsy) to 32 mm (Khamar-Daban).

The main proportion of annual precipitation
falled in summer, varying from 38 (Barguzinsky Nature
Reserve) to 67% (Elantsy). The contribution of the
autumn months ranged from 16 (Bolshoye Goloustnoye)
to 34 % (Barguzinsky Nature Reserve), and that of the
winter months—from 4 (at most Baikal stations) to 14%
(Barguzinsky Nature Reserve).

The annual precipitation amplitude reached the
highest values in Khamar-Daban (234 mm), Baikalsk
(153 mm), Kultuk (106 mm), and Patrony (101 mm),
and the lowest values—in Sarma (47 mm), Khuzhir (53
mm), and Bolshoye Goloustnoye (54 mm).
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Fig.1. The average annual amount of precipitation at
weather stations.
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During the study period, climate warming rates
at all investigated stations averaged 0.27-0.35 °C/10
years and accompanied by a shift from negative to pos-
itive mean annual air temperatures (Table 1). The most
significant rise in the mean annual air temperatures has
been observed in recent years (2020-2023).

In January and February, the period from 1990
to 1999 was the warmest decade, and that from 1980
to 1989-the coldest decade. The highest warming rate
was typical of March (up to 1.2 °C/10 years), and it was
the lowest in May (~0.2 °C/10 years). In summer and
autumn, as well as in December, mean monthly air tem-
peratures rose at an average rate of 0.3-0.5 °C/10 years.

Warming in the study years was accompanied
by a slight decrease in the mean annual precipitation
(Fig. 2) at most stations, mainly due to recent years.

The maximum mean annual precipitation was
recorded in 1990-2009, and the minimum-in 2010-
2023. In 1980-1989 and 2010-2019, the maximum
precipitation was observed in January, while in 2000-
2009 and 2010-2019, it was observed in February and
spring months. The rainiest summer months were in
1980-1989 and 2000-2009, and the autumn months—-in
1990-1999 and 2000-2009.

Along with the characterized air temperature
fluctuations and humidity conditions. the formation of
water balance components in Lake Baikal, its ice and
thermal regime, and level that determine the function-
ing of the entire ecosystem of the lake underwent a
certain transformation. At the beginning of the study
period, the humidity in the Baikal basin was reduced,
causing a low inflow of river waters into the lake (Fig. 3)
and leading to an abnormal decrease in its water level
(down to 455.27 m a.s.l. in April 1982). Overall, long-
term changes in the inflow were rather well correlated
with fluctuations in the lake’s water level, and thereby
with the Angara River runoff. During the study period,
the annual inflow to the lake varied from 42.5 (2017)
to 93.1 (2021) km3, with an average of 62.8 km?®. The
observed extremes are absolute for all years since the
beginning of the damming of the lake by the Irkutsk
Hydroelectric Power Station, and furthermore they
have occurred in the past 10 years.

Table 1. Average annual air temperatures (°C) by decades

The runoff from the lake between 1980 and 2023
varied within a close range: from 40.6 km®in 2016 to
80.6 km®in 2021, with an average of 57.8 km3. Despite
the runoff artificial regulation, its connection with the
inflow remains rather close, and the correlation coeffi-
cient is 0.68 (0.88 under natural conditions).

The mean annual precipitation that fell on the
water surface of Lake Baikal in these years was 12.3
km3, ranging from 9.3 to 16.1 km®. At the same time,
despite periodic long periods of drought and negative
trends at weather stations, there is little evidence of a
long-term decline in the amount of precipitation on the
water area of the lake.

Unlike precipitation, evaporation from the lake’s
water surface increased significantly with warming.
In the study years, it averaged 15.5 km? per year with
fluctuations from 11.0 to 19.4 km? per year.

Notably, long-term fluctuations in inflow and
runoff were characterized by a weak downward trend
at a rate of ~1.3-1.5 km®/10 years. On the contrary,
evaporation was characterized by an upward trend at
an average rate of 0.5 km3/10 years.

Fluctuations in the water level of Lake Baikal in
1980-2023 showed extremely low values during the
initial period and in 2014-2017, mainly following the
changes in the inflow. The above-mentioned minimum
water level in 1982 is a record low for all years of lake
regulation. The maximum water level of 457.42 m
a.s.l. in 1988 is also a record. The lake’s water levels
beyond standard values (456-457 m) during low-water
or high-water periods complicates the use of its water
resources.

Air temperature rise at Lake Baikal has affected
its thermal regime and the duration of ice phenom-
ena. During the 20" century, the ice cover period has
reduced by 18 days (Shimaraev et al., 2002) because
of the later freezing of the lake (by 11 days) and ear-
lier ice breakup (by 7 days). A more significant warm-
ing in November and December during the freeze-up
of the lake (by 1.6 °C) than in April and May during
ice breakup (by 0.9 °C) explains such “asymmetry” of
shifts. To date, the shift in Lake Baikal freezing and
breakup timescales has increased insignificantly owing

Station/years 1980-1989 | 1990-1999 | 2000-2009 | 2010-2019 2020-2023
Patrony -1.0 0.1 0.1 0.3 0.9
Kultuk -0.2 0.7 0.7 0.7 1.1
Baikalsk 0.5 1.2 0.9 0.9 1.3
Khamar-Daban -2.6 -1.7 -1.7 -1.8 -1.5
Bolshoye Goloustnoye -0.3 0.7 0.6 0.8 1.1
Yelantsy -0.4 0.2 0.3 0.6 0.8
Sarma -0.1 0.6 0.4 0.9 1.1
Khuzhir -0.4 0.0 0.3 0.7 1.0
Bolshoy Ushkany Island -1.0 -0.3 -0.6 -0.1 0.1
Solnechnaya -1.4 -0.6 -0.7 -0.3 -0.4
Barguzinsky Nature Reserve -3.3 -2.3 -2.8 -2.6 -2.0
Tompa -2.9 -2.0 -2.0 -1.9 -1.4
Nizhneangarsk -2.5 -1.5 -1.8 -1.1 -1.0
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Fig.2. Average annual precipitation at individual stations by decades.

to the decrease in the warming rates in the 1990s. The
heating of the lake’s water column caused by global
warming differs throughout the basins. According to
(Shimaraev and Troitskaya, 2018), the surface water
temperature rise in the southern basin of Lake Baikal
since 1970 averages 0.32 °C/ 10 years, whereas in the
central basin it reaches 0.50 °C/10 years, and in the
northern basin-0.54 °C/10 years. Greater heating of
the surface water layer in the northern basin is due to
lower wind activity in this part of the lake. Notably,
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in 1994-2016, the trend in summer water tempera-
ture rise in the northern basin of Lake Baikal was ~1.4
°C/10 years.

Specific changes in the atmospheric circulation
processes determine the indicated features of the fluc-
tuations in the components of the hydrometeorological
regime. Among them, the trends of increasing contri-
bution of migratory cyclogenesis in the cold season of
the year (October-March) and the upper-level anticy-
clogenesis in the warm season (April-May) are the most
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obvious for Siberia and Lake Baikal in the past decades.
In the winter months, the possibility of Mongolian and
Atlantic cyclones with intense and often prolonged heat
and cold waves has increased in the south of the Baikal
region, enhancing the contrast of weather conditions in
the region. The higher frequency of blocking processes
in the summer months increasingly prevents the for-
mation of Mongolian cyclones in the polar upper-level
frontal zone, where horizontal temperature contrasts
weaken thanks to heat advection. Consequently, baro-
clinity decreases throughout most of the tropospheric
thickness as one of the main factors of formation and
development of extratropical cyclones. At the same
time, due to higher daytime temperatures in summer,
more intense rainfall is highly likely (Vologzhina et al.,
2024).

4. Conclusion

Current climate features of Lake Baikal based
on the data from 13 weather stations around the lake
clearly indicate a warming climate with the highest
rates of temperature rise during the cold season of the
year, especially in March (up to 1.2 °C/10 years). At the
same time, annual and monthly atmospheric precipita-
tion has reduced in recent years.

Correlating with the precipitation regime and
temperature conditions, the variability of surface water
inflow to the lake has increased, particularly in the
recent decade, including the absolute maximum and
minimum inflow values for all time since the damming
of the lake by the Irkutsk Hydroelectric Power Station.
During the study years, the inflow of surface waters to
the lake and the runoff from it slightly decreased, while
the evaporation from the surface of the water body, on
the contrary, increased.

The water-level regime of Lake Baikal in 1980-
2023 mainly corresponded to changes in the inflow
and, in some years, was beyond the established range
(456-457 m).

Together with air temperature, heating of the
lake’s water masses increased, especially at its northern
end distinguished by the lower wind activity. The ice
cover period has reduced due to later freezing of the
lake and earlier ice breakup (up to 20 days).

The indicated features of the fluctuations in
the components of the hydrometeorological regime
are obviously affected by corresponding changes in
the circulation climate-forming factors at Lake Baikal.
Among them, the trends of increasing contribution of
migratory cyclogenesis in the cold season of the year
(October-March) and upper-level anticyclogenesis in
the warm season (April-May) are the most obvious in
the past decades. The frequency of blocking processes
increased in the summer months, determining pro-
longed dry periods and more intense daily maximums
of heavy rainfall.
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If the observed the trends in the atmospheric heat
and moisture near Lake Baikal maintain, the alteration
of the water regime, as well as ice and thermal regime,
will continue, changing the rates of various intrabasin
processes and habitat conditions of Baikal biota.
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KpaTtkoe coobuienune

OcobenHocTn popmupoBaAHUA LIMNOLOGY
rMAPOMETEeOPONOrHYECKOro PeXXHMAa 03ePa 1 o 1 WATER

BanKan B COBpeMeHHbIN Nepuoa BIOLOGY
P

Cuntoxosuy B.H.'*", Jlateimesa 1.B.2, Bogorxuna C.2K.2,
Jlomenko K.A.%, MakyxuH B.JI.'2
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Poccua
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AHHOTALUA. ITpoaHany3rpoBaHbl OCHOBHBEIE 0COOEHHOCTH KoJjieOaHui KJIuMara B palioHe 03. batikai
1 5JIEMEHTOB BOAHOTO pexxnma o3zepa 3a 1980-2023 rr. OTmMeueHO MOTelIeHWe KinMmara ¢ Haubosiee
BBHICOKMMHU TeMIIaMM pOCTa TeMIlepaTyp BO3[yXa B XOJIOOHBIN IIepHof rofa, a Takxe yCUJeHue ero
3aCylIUIMBOCTH, WM YMeHblIeHHe TOJOBBIX M MECAYHBIX CyMM aTMocC(epHBIX OcaakoB. B mepuofbl
BBIXOJla I0XKHBIX IIMKJIOHOB M Pa3BUTUA TePMUYECKOW KU oporpaduieckoil o0JavyHOCTH Habsiodaercs
POCT IIPOCTPAHCTBEHHOU HEOAHOPOAHOCTH BhINIa/IeHN A JIETHUX aTMOCc(epHEIX ocaAKoB. B 3uMHee BpeMs
IIpU FOCIOACTBYION[EM BIIMAHUY A3MaTCKOT0 aHTUIMKJIOHA JaHHbIe pa3jinyusA CTaHOBATCSA MHUHHUMAaJIb-
HBEIMU. B COOTBeTCTBUHU C KJIMMaTUYeCKMMU HM3MeHEeHUsAMH TpaHCHOPMUPYETCsA COOTHOILIEHNE MeXay
KOMIIOHEHTaMH BOJHOrO OajiaHca 03epa, onpefesisii 0COOeHHOCTU CE30HHBIX M MeXIOJOBhIX KoJjieba-
HUH ero ypoBH:A. J{JIsA IPHUTOKA IOBEPXHOCTHEBIX BOJ B 03€p0 U CTOKA U3 Hero 3a paccMaTprBaeMble robl
XapaKTepHO HEKOTOpOe CHIDKeHNeE, B TO BpeMs KaK HclapeHue ¢ IOBepXHOCTH BogoeMa, Hao00opoT, yBe-
Jimuniiock. IToBeicuiics IporpeB BOAHBIX Macc 03epa, B 0COOEHHOCTU ero CeBEPHOL OKOHEYHOCTH, OTJIN-
yaroleiics 6ojiee HU3KOM BETPOBOM aKTHMBHOCTHIO. 3a cueT 6oJiee MMO3AHUX CPOKOB 3aMep3aHus o3epa
u 0oJjilee paHHEro OCBOOOXIeHMsA OTO Jibaa A0 20 mHel COKpaTWicsA mepuoj JenocrtaBa. OTMeuyeHb
KJIMMaTH4YecKre U3MeHeHUs NUPKYJIAUOHHBIX (akTopoB Ha balikaje, B TOM uncjie poCT aKTHBHOCTU
IOABIXKHOIO ITMKJIOTeHe3a B XOJIOAHBIN Iepyuoj Tofa 1 BEICOTHOTO aHTUI[UKIIOTeHe3a — B TEIUIBIH, Tle
TakXe BO3pocJia IOBTOPAEMOCTh GJIOKMPYIONINX MIPOLIECCOB.
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1. Beepenne [IeH!s YCJIOBUI HOPMAJIbHOTO (YHKIIMOHUPOBAHUA

SKOCHCTEMBI BofjoeMa U TPeOYIOT MOCTOSHHOIO THIPO-
METeOPOJIOrNYeCKOro MOHUTOpUHTa. IMEeHHO 03epHbIe
SKOCHCTEMBI C OOJIBIITMM BUAOBBIM pa3HOOOpas3meM u
SHJIEMUKAMU OTJIMYAIOTCSA BBICOKOU YSA3BHMOCTBIO K
n3MeHeHUAM kiaumarta (CemeHoBa u Ap., 2024).

Texymjee rio6ajpHOE TOTEIUIEHNE, KOTOpOe
HauboJiee WHTEHCHMBHO IPOUCXOAUT B a3UATCKOU
yactu Poccum (Tpetuii oieHouHbIH..., 2022), xapak-
TepU3yeTcA POCTOM IMOBTOPSAEMOCTA aHOMAJIbHBIX

3aCylUIMBBIX IIEpPHMOJOB U HaBOAHeHWH. IloTernsieHue
yCUJIMBaeT yrpo3y 3BTPOGHUKAl MUPOBBIX BOJHBIX
pecypcoB (Sinha et al., 2017) u conpoBoXxgaeTcs ychI-
xaHueM 53 % o3ep 1o BceMy MUPY, B TOM YUCJIE U BO
BJIQXHBIX pernoHax maHeTsl (Fangfang et al., 2023).
B BocrtouHoit Cubupu u Ha batikane, rije TeMnsl pocTa
TeMnepaTypsl Bo3fyxa ocobeHHO Besuku (Illumapaes
u ap., 2002; CyteipuHa, 2019; TpeTuii O1{eHOYHBIA. . .,
2022), nepecTpoiika TepMHUYECKOr0 pexuMa 1 dJieMeH-
TOB BOAHOro OajiaHca O3epa MOBBHIIIAIOT PUCKUA Hapy-

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: sin@lin.irk.ru (B.H. CuHIOKOBUY)

INocmynwna: 31 utona 2025; IIpunama: 15 asrycra 2025;
Ony6tukoadana online: 31 aprycra 2025
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Memsmomyecs KJIMMaTUYecKre yCJaoBYs U TUAPO-
JHepreTudeckoe peryjaupoBaHue balikaja, ocymiecT-
BjsAeMoe ¢ 1956 r., COmpOBOXIAITCA IEepecTPONKON
YPOBEHHOTO peXHMa 03epa, OCJIOXKHAA KaK NpoOjeMsbl
HCII0JIb30BaHMs €ro BOJHBIX PECYyPCOB, TaK U 9KOJIOT'U-
YeCKyl CUTyalMI0 Ha Bojoeme. Pe3ysbTaThl OLI€HKU
OCHOBHBIX METEOPOJIOTHUYeCKHUX IapaMeTpoB Ha Tep-
putopun IIpubaiikanbsa 3a MNOCJIeAHUN KJIMMaTHye-
ckuii nepuoy (Jlateimesa u ap., 2025) yka3plBalOT U Ha
TpaHcdopManuio DUPKYJIANMOHHBIX (PaKTOPOB U3MeHe-
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Commons Attribution-NonCommercial 4.0.
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HUI KJMMaTa B peruoHe, B TOM 4HCJie HA TeHJEHILUIO
yCUJIeHNsA BKJIa[a NOABMXXHOIO I[MKJIOTeHe3a B XOJIOA-
HBIN Nepuof rofa (OKTAOPL-MapT) U BBICOTHOTO aHTU-
LIUKJIOTeHe3a B TeIUlblil (ampesib-Maii). OTMedaercs
POCT TIOBTOPSAEMOCTH OJIOKUPYIOIMX IIPOLeCCOB B
JIeTHHe MecCAIbl, IPenATCTBYIOMNUX 00pa3oBaHUI0 MOH-
roJIbCKUX I[MKJIOHOB Ha IOJIADHON BEeTBU BBICOTHOH
(dpoHTaIBbHOI 30HHI, IIPX OJJHOBPEMEHHOM yBeJINYeHUN
BEpOATHOCTU BhINaJeHUs 60Jiee NHTEHCHUBHBIX JIETHUX
JIMBHEBBIX OCaJKoB Ha (oHe Oojiee BHICOKMX JHEBHBIX
Temrepatyp (BosorxkuHa u fip., 2024).

Llenplo HacToOAIIEro uCCIeNOBaHUA ABJIAETCA
COCTaBJIeHHEe XapaKTepUCTUKHU COBPEMEHHOr'0 THMIpo-
MeTeopOoJIOrn4eckoro pexuma o3. balikan u ocobeH-
HocTeli ero GOpMUPOBaHKA Ha OCHOBe JaHHBIX HAO0JIIo-
JeHUM NpUOpPeXHBIX MEeTeOpOJIOTMYECKUX CTaHIUN U
MaTepHajoB 110 BOOHOMY peXHMy 03epa, C IIpuBJieye-
HHUEeM CBeleHUH O KJIMMaTHU4YeCKUX IUPKYJIALMOHHBIX
daxTopax.

2. 06bEeKT U MeToAbl HCCACAOBaAHUA

OOpekT uccienoBanus — oszepo baiikas, rae B
dhopMupoBaHUY BOAHOTO U KJIMMATH4eCKOro PexXUMOB
cKasblBaeTcs TeCHOe B3auMOJEHNCTBHe KpylHoMac-
MTaOHBIX M peruoHAJIbHBIX aTMOC(EpHBIX IIPOILecCcoB
Ha (GoHe HEOJHOPOJHOIO peJibeda, IPOABJIAINIErocs B
Pa3BUTUM TOPHO-JIOJIMHHON U GPM30BOIM LUPKYJIALNU,
JIOKaJIbHBIX IIPOIEeCCOB LMKJIO- W aHTHUIUKIIOTeHe3a,
oporpadpuueckux GopM 00J1akOB Ha HaBeTpPEHHBIX
CKJIOHaX rop M uccymatouero sgdexra HUCXOAAMNX
IIOTOKOB Ha MOJIBETPEHHBIX CKJIOHAX.

W3yueHne KIMMaTUYeCKUX 0COOEHHOCTel o3epa
Batikan ocyliecTBJsJIOCh Ha OCHOBE CTaTHUCTHAYECKOH
00pabOTKU TOOBLIX U CpeJHEMeCAYHbIX 3HaUYeHUH TeM-
neparypsl Bo3ayxa U aTtMocdepHbIX ocaakos 3a 1980-
2023 rr. no AaHHBM 13 MeTeopoJIOTHUYeCKUX CTaHIUN
Pocrunpomera (ITatponsl, Kynryk, Baiikanbck, Xamap-
JabaH, Boabmioe I'onoyctHoe, Enanupl, baprysunckuii
3anoBeqHUK, bosbmoii Ymkanuil octpoB, CapMa,
Xyxup, ComHeunas, Towmmna, HuxHeaHrapck), pacro-
JIOXKEHHBIX Ha BbeIcoTax OT 459 (bospmon YurkaHuil
ocTpoB) o 1442 m (Xamap-/labaH) HaJg ypOBHEM MOPsI.

Jl7iA oleHKH XapaKTepUCTUK BOOHOTO pexuma
HCIIOJIb30BaHbl AJaHHBIe PocrugpoMeTa 1o exxeJHeBHBIM
CpeqHUM yPOBHAM BOJBI 03. BatikaJl, a Takxe cBeJleHUA
HpkyTtckoro YI'MC no snmemeHTaM BogHoro 6ajaHca
o3epa.

CuHonTuyeckre ocobeHHOCcTH (GOPMHUPOBAHUA
OTAEJIbHBIX 3aCylIJINBBIX M MHOTOBOJHBIX II€pHOJOB
aHaJIM3MpOBAJIUCH IO OlleHKe OUHAMUKU aTMocdep-
HBIX INIPOIIECCOB y MOBEPXHOCTH 3eMJIM U Ha YPOBHAX
uzobapuieckux nosepxHocTeii AT-850 rlla (1.5 kM),
AT-700 rIla (3 xm), AT-500 rIla (5 xm) u AT-300 rlla
(9 kM), oTpaxkaloMX yCJIOBHS MPHU3E€MHOI'0 U BHICOT-
HOI'0 LIUKJIO- U GpOHTOreHesa.

3. Pe3ynabTatbl M 06Ccy)xpeHue

Knumar ozepa Baiikas u ero nobepexps MMeeT
YepThl MOPCKOTO M XapaKTepU3yeTcs BBICOKOU BHY-
TPUCE30HHOI U MPOCTPAHCTBEHHOU H3MEHUYMBOCTHIO,
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00yCJIOBJIEHHOM COBOKYIHOCTBI0O COUYEeTaHHl oporpa-
(puueckux, TUOPOJIOTUYECKUX, LUPKYJIAIUOHHBIX U
KJINMaTHU4YecKux ycJioBUN. B uccienyemsiili mepuop
cpelHerojioBas TemIepaTypa Bo3Jyxa Ha OOJBIINH-
CTBEe paccMaTpuBaeMbIX MeTeOpOJIOTMYeCcKUX CTaHIUN
ObLJIa IIOJIOXKHUTEJPHON C MaKCHMMAaJIbHBIM 3HaueHUeM
0.9 °C Ha 10kHOUI OKOHeuHOCTH o3epa (balikanabck).
OTpulaTe/ibHBIE CpeqHErofoBble TeMIlepaTyphl BO3-
JlyXa XapaKTepHBbI JJIsi MeTeOCTaHIMiIl ceBepHOU OKO-
HeyHoCcTH - BaprysuHckuil 3amoBegHuk (-2.7 °C),
Bouspmioit Yimkanuii octpos (1.9 °C), a Takxe BBICOKO-
ropHol cranuuu Xamap-/la6au (-1.9 °C).

B rogoBoMm pacripeiesieHNH TeMnepaTyp Bo3ayxa
CaMbIM TeIIBIM MecsleM Ha GOJIbIINHCTBE paccMaTpu-
BaeMBbIX CTAHI[U siBJIsieTcs uioJib. Ha ceBepHoM Baiikasie
OH cMellleH Ha aBrycr. CamMbpIM XOJIOJHBIM MecsIeM
roja, Kak MpaBuJio, ABJIAETCA AHBAPh, 32 UCKJIIOUeHHEM
Batikanbcka u boJsbiioro YuikaHbero ocTpoBa, rie AaH-
HBII 3KCTpeMyM MpUxoAuTcs Ha ¢heBpasib. AGCOTIOTHBIN
MaKCHMYM TeMIlepaTyphl BO3[JyXa B pacCMaTpHUBaeMbIil
nepuon BapbupyeT oT 23.3 °C (Bosbiioil YmkaHui
octpoB) mo 30.5 °C (Enanisl), a abCOJIIOTHBI MUHU-
MyM oT —27.4 °C (Bosbmioit Yurkaunuii octpoB) go —38.3
°C (BaprysuHckuil 3amoBeaHuk). ['ogoBass aMminTyna
TeMIlepaTyphl U3MeHsieTcsl B mpefienax ot 29.5 °C Ha
BBICOKOTOpHOU craHinuu Xamap-aban no 37.3 °C Ha
ctaHuuu EjaHIlbL.

CpenmHerojoBoe  KOJIMYECTBO  aTMocC(epHbIX
0CaJIkOB 3a paccMmarpuBaeMble TOAbl BapbUPYET OT
1381 MM Ha BBICOKOTOpHOII cTaHLuu Xamap-/abaH Jio
189 MM B Capme (Puc. 1). CToJyib aHOMAaJIbHO BHICOKOE
BhINIaJIeHNe OCAAKOB Ha MeTeocTaHnuu Xamap-/labaH
00ycJIOBJIEHO He TOJIBKO ee OOJIBLION BBICOTOM, HO U
pacnojioxxeHreM Ha HaBeTPeHHOM CKJIOHe xpebTa u Ha
My TH ABUDXEHMs BJIAXKHBIX BO3AYIIHBIX Macc, MOCTYyTMalo-
VX [IPU CeBepo-3aragHoOM BeTpe uepe3 NCTOK AHTaphl.

B TeueHme rojga MakcHUMAaJIbHOE KOJIMYECTBO
aTMocdepHOli Bjlaru BHINAJAET NPENMYI[eCTBEHHO
B UI0JIe, 3a uckJoueHrueM CapMsbl, Te TOJOBOI Mak-
CUMyM OOBIYHO MPUXOAUTCS Ha aBrycT. B uioJie mak-
CUMYyM OCaAKOB Ha cTaHIiuu Xamap-JlabaH mocturaet
266 MM. Y moaHoxus xpebra (Balikasibck) KoJmye-
CTBO OCAJIKOB TaKXe BeJIMKO U cocTaBjsgeTr 167 MM.
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Puc.1. CpegHerofoBbie CyMMbI aTMOCGEpHBIX OCaJIKOB
Ha MeTeOCTaHIUAX.
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MuHuMasbHBIE MecsYHble CYMMBI OCaJIKOB Yallle BCero
npuxofATcs Ha ¢eBpajib U BappupyloT oT 22 (Capma,
Bonbmioe T'onioyctHoe, Bosbinoil YmkaHUil OCTPOB,
Enanns) go 32 mm (Xamap-/la6an).

OcHOBHasl JI0Jis T'OJIOBOrO BBIMAAeHUA aTMOC-
(epHBIX 0CAOKOB NPUXOAUTCA Ha JIETHUN Mepuop,
uaMmeHsisAch oT 38 (bapry3uHckuil 3antoBeIHUK) 10 67 %
(Enannpl). Bkyiag oceHHUX MecsIeB COCTaBJAET OT 16
(Bompmoe I'onoyctHoe) 10 34 % (Bapry3uHckuii 3armo-
BeHMK), a 3UMHUX - OT 4 (Ha OOJIbIIMHCTBE OalKaJsib-
ckux ctaHnui) ao 14 % (bapry3uHckuii 3a110BeJHUK).

l'opgoBas amMruTyaa cymMM aTMocdepHBIX ocaf-
KOB HauOOJIBIINX 3HaUeHU JocTUraeT B Xamap-/labaHe
(234 mm), Batikanescke (153 mMm), Kynryke (106 Mm) u
IMatponax (101 mM), a HauMeHbIUX - B CapMe (47 MM),
Xyxupe (53 mm) u Bonbmiom 'osioyctHOM (54 MMm).

B uccienyemslil mepuoj TeMIIBl IMOTeNJIeHNA
KJIUMaTa Ha BCEX HCCJIeyeMbIX CTaHIMAX B CpeJHEM
cocrapsiaoT 0.27-0.35 °C/10 sieT, cOonpoBOXAasch CMe-
HOU OTpUIAaTeJIbHBIX CpPEeJIHErOJIOBBIX 3HAaUeHU TeM-
nepaTypsl Bo3fyxXa Ha moJoxuresbHble (Tabauma 1).
Oco0eHHO 3aMeTHOe TOBbIIIeHNe CpeTHET0/I0BBIX TeM-
nepatyp Bo3AyxXa HaOJlofjaeTcs B MOcCJieHUE TOJbl
(2020-2023 rT.).

B saHBape-(peBpajsie caMbIM TeIUIBIM JecsTHhJIe-
THeM ABjAeTcA nepuof 1990-1999 rr., a caMbIM X0J104-
HeIM 1980-1989 rr. [lia Mapra XapakTepHa camas
BBICOKasA CKOpoOCTh mortemsieHus (mo 1.2 °C/10 snet), a
B Mae camMad Huskad (—~ 0.2 °C/10 jnet). B jeTHe-oceH-
HU Ilepuo U B Jiekabpe MOBbIIIeHNe CpeJHEMECTYHBIX
TeMIlepaTyp BO3[yXa MPOUCXOAUT CO CpeaHell CKOopo-
ctbio 0.3-0.5 °C/10 ner.

[ToTemnsienne B paccMaTpuBaeMble TOOBI COIPO-
BOXaeTcsA He3HAaUMTeIbHbIM yMeHbllIeHeM CpeJJHero-
JOBBIX CYMM BbIIAaBIINX ocakoB (Puc. 2) Ha OOJIBIINH-
CTBe CTaHIMI B OCHOBHOM 3a CYeT IT0CJIeJHHUX JIeT.

MakcuMasibHOe CpeHeroJioBoe KOJIMYeCcTBO
BBINTa[IeHNA BjIaru npuxoaurcsa Ha 1990-2009, a MuHu-
ManbsHOe — Ha 2010-2023 rr. B AHBape MakcuMasibHOe
KOJIN4eCcTBO ocagkoB HaoOmomasock B 1980-1989 u
2010-2019 rr., a B (peBpasie U B BeCeHHHE MeCALbl — B
2000-2009 u 2010-2019 rr. JleToM HauboJiee HOXI-

JuBbiMU Ob1 1980-1989 1 2000-2009 rT., OCEHbIO —
1990-1999 u 2000-2009 rr.

B cooTBeTcTBUHU C 0OXapaKTepU30BaHHBIMU KOJie-
0aHUAMHU TeMIepaTyphbl BO3AyXa U YCJIOBUAMHU yBJIaX-
HeHUsA oIpefiesieHHy10 TpaHchopMalnio IIpeTepreBaeT
1 (QopMupoBaHUe 3JIeMEHTOB BOAHOro OasiaHca o03.
bBaiikaJ, ero jieJoBO-TepMHYECKOr0 pexuMa 1 ypOBHA,
onpepenAmNX GyHKINOHUPOBaHNe BCell SKOCHCTEMBI
o3epa. B camoM Hauasie pacueTHOro mnepuoja yBJIax-
HeHHOCTh B OacceliHe Balikaja Oblyla MOHMXEHHOM,
4YTO CTaJI0 NMPUYMHON HU3KOIO NPUTOKA PEYHBIX BOJ
B 0o3epo (Puc. 3) u npuBesio K aHOMaJbHOMY CHHXe-
HHIO ero ypoBHA (o 455.27 m TO B anpesie 1982 r.). B
1[eJIOM MHOTOJIeTHHe U3MeHeHNs IIPUTOKA JOCTaTOYHO
XOpOILIO CorjlacylTcs ¢ KojebaHuUAMHU ypOBHA 03epa,
a yepe3 HUX U CO CTOKOM p. AHrapel. B pacueTHbIl
[epuof rofIoBOM IPUTOK B 03ep0 M3MeHsIcA OT 42.5
(2017 r.) mo 93.1 (2021 r.) xM® mpu cpeAHEM 3Have-
Hun 62.8 km®. OTMeYeHHBIe JKCTPEMYMBI SBJIAIOTCA
a0CoJIIOTHBIMU 32 BCe TOABl C Hayajia 3aperyjaupoBaHus
o3epa mi1otuHoi Mpkyrckoil I'DC, a Kpome TOro, npu-
XomATcA Ha nocjeaHue 10 Jet.

Crok u3 o3epa B nepuof 1980-2023 rr. usMme-
HAJICA B OJTM3KUX npefeiax — oT 40.6 km®B 2016 . A0
80.6 xm*®B 2021 r. mpu cpeaHel BequuyuHe 57.8 kM3
HecMmoTpsa Ha HCKyCcCTBEHHOe peryJIMpoBaHHe CTOKa
€ro CBA3b C IIPUTOKOM OCTaeTCA JOCTAaTOYHO TeCHOM
u no koaddurreHTy Koppesauu cocrasiseT 0.68 (B
ecTecTBeHHBIX ycaoBusax 0.88).

CpeaHee TofoBOe KOJIMYECTBO BHINABIIMX Ha
BOJHYI0 [TIOBEPXHOCTh Balikayia 0caJikoB 3a yKa3aHHbBIE
roapl cocraBigeT 12.3 kM® ¢ pasmaxom KkoJjiebaHUI
ot 9,3 no 6,1 xm>. Ilpu 3TOM, HECMOTPSA HA MEPUON-
yecKre IIpPOJOJDKUTESIbHble 3acCylUIvBhle NEepUOAbl U
oTpullaTe/JbHBle TPEHABl 110 MeTeOCTAaHIMAM, MHOIO-
JIeTHAA TeHJEHIUA CHIDKeHUsS CYMM BBIIABIIMX OCaf-
KOB Ha aKBaTOPUIO O3epa IIpaKTH4eCcKy He BeIpaXkeHa.

Hcnapenue c BOAHOI IIOBEPXHOCTU 03epa, B
oTJiuMe OT OCaJKOB, C IMOTeIJIeHWeM 3aMeTHO BO3-
pacraet. Ero cpengHee 3HaueHue 3a paccMaTpHBaeMble
rofpl cocrapysieT 15.5 km® B rof c koJsiebaHUAMU OT
11.0 go 19.4 xm® B rof.

Ta6smna 1. CpesiHero/ioBble TeMIiepaTypsl Bozayxa (*C) 1o gecATUIeTUAM

CTaHIMA/TOABI 1980-1989 1990-1999 2000-2009 2010-2019 2020-2023
ITaTpoHEI -1.0 0.1 0.1 0.3 0.9
Kynryk -0.2 0.7 0.7 0.7 1.1
Baiikayibck 0.5 1.2 0.9 0.9 1.3
Xamap-Jlaban -2.6 -1.7 -1.7 -1.8 -1.5
Bosnbmoe l'onoyctHOE -0.3 0.7 0.6 0.8 1.1
Enanupt -0.4 0.2 0.3 0.6 0.8
Capma -0.1 0.6 0.4 0.9 1.1
Xyxup -0.4 0.0 0.3 0.7 1.0
Boui. YikaHuii ocTpoB -1.0 -0.3 -0.6 -0.1 0.1
CosiHeuHas -1.4 -0.6 -0.7 -0.3 -0.4
Bapry3unckuii 3anoBeJHUK -3.3 -2.3 -2.8 -2.6 -2.0
Tommna -2.9 -2.0 -2.0 -1.9 -1.4
HuxHeanrapck -2.5 -1.5 -1.8 -1.1 -1.0
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Puc.2. CPEZ[HI/IC ToJOBbI€ CyMMa OCaAKOB Ha OTAEJIbHBIX CTaHIIUAX 10 JE€CATUJICTUAM.

Cienyer OTMETHUTh, YTO JJIs MHOTOJIETHUX KOJie-
6aHU TIPUTOKA U CTOKAa XapakTepHa cjabas TeHJleH-
I[UsI CHIDKEHUSI CO CKOPOCTHI0 okoJio 1.3-1.5 xm® 3a 10
jet. VcnapeHuio xe, Ha060poT, MpUcyllia TeHAeHIUA
pocta co cpenHeii ckopocthio 0.5 kM3 3a 10 Jter.

Konebanus yposHsa Baiikana B 1980-2023 rT., B
OCHOBHOM cJleAlys MU3MeHeHUAM IIPUTOKa, XapaKTepu-
3YIOTCSL KpailHe HU3KUMU 3HAUYeHUAMU B HavaJIbHBIN
nepuoa U B 2014-2017 rr. YnoMsaHyTas Bbllle MUHU-
MaJibHasA OTMeTKa ypoBHA 1982 r. ABjsAeTcA PEKOPAHO
HM3KOM 3a Bce TOABl 3aperyjupoBaHUA oO3epa.

KM
100 -

80
60

40 A

90 -

70

PexopHBIM ABJIA€TCA U MaKCUMaJIbHBIN ypoBeHb 1988
I., cocTapAmui 457.42 M. Beixon ypoBHA o3epa B
MaJIOBOAHBIE W MHOTOBOAHBIE NEepHUOAbl 3a IpefeJsibl
HOpPMAaTHUBHBIX 3HauYeHUl (456-457 M) OCJIOXKHSAET Mpo-
6J1eMbl MICIO0JIb30BAaHUA €TI0 BOJHBIX PeCcypCOB.
[ToBeieHNEe TemIepaTyphl Bo3Ayxa Ha baiikase
OTpa3sujioch Ha TeIVIOBOM peXuMe o3epa U CpoKax
JIeJOBBIX sABJIeHUI. B TeueHue XX Beka Iepuoj Jieo-
craBa cokpartuica Ha 18 cyrok (IllumapaeB u np.,
2002) 3a cuer 6oJiee NMO3JHUX CPOKOB 3aMep3aHU:A
o3epa (Ha 11 cyTok) u Gojiee paHHEro OCBOOOXIEHNA
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Puc.3. [Junamuka kojie6aHU 3JIeMeHTOB BogHOro 6asaHca. [IpsaMas IuHuA — cpefjHee 3HaUYeHUe.
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oTo Jibfia (Ha 7 cyTok). Takaa «acMMMeTpHUs» COBUTOB
o0bsAcHAeTcA 6oJjiee 3HAYMMBIM IOTeIJIEHHWEM B HOS-
Ope-nekabpe Mpu yCTaHOBJIEHUM JieJlocTaBa o3epa (Ha
1.6 °C), ueMm B ampeJsie-Mae BO BpeMs ero paspylleHus
(#a 0.9 °C). K HacrosieMy BpeMeHHU CMellleHle Cpo-
KOB 3aMep3aHusA U BCKpHITHA bBaiikaja yBeJIndusioch
He3HAUWTeJIbHO U3-3a CHIDKEHUA TeMIIOB NOTeIlJIeHHUA
B 1990-x rr. IIporpeB e BOAHON TOJIU O3epa Ha
(doHe moTelsieHUA NPOTeKaeT B OTHEJIbHBIX KOTJIOBU-
Hax no-pasHoMmy. ITo nanasM (Illumapaes u Tpoulikas,
2018) noBelillIeHNe TOBEPXHOCTHON TeMIlepaTyphl BOIBI
B IOxHOM Baiikasie ¢ 1970 r. B cpeqHeM cocCTaBJiseT
0.32°C3a 10 met, Toraa kak B cpe/iHel KOTJIOBUHE 3TOT
nokasaresp gocruraet 0.50, a B ceBepHoii 0.54 °C/10
jeT. bosiee 3HauuTeJIbHBINL NPOTrpeB MOBEPXHOCTHOIO
CJI0s1 BOABL B CeBEpHOI KOTJIOBHHE 00yCJIOBJIeH OoJiee
HU3KOHM BeTPOBOM aKTHMBHOCTBIO B 3TOH 4YacTU O3epa.
Crnenyer oTMeTUTh, 4To B 1994-2016 rr. TpeH jeTHel
TeMmnepaTyphsl BoAsl B CeBepHOM baiikasie cocraBisail
okoJio 1.4 °C/10 ner.

PaccmoTpenHble 0coGeHHOCTH KoJiebaHUl 3Je-
MEHTOB T'HJPOMEeTeOPOJIOTMYecKOro pexuMma o3epa
BBI3BaHBl OIpefleJIeHHBIMU W3MEHEeHUsAMHU LUPKYJIA-
LHOHHBIX IpolleccoB B atMocdepe. lna Cubupu u
Batikana nHanbosiee 3aMeTHBIMM Cpey HUX B IOCJeN-
HUe [JeCATUIeTHUs ABJIAITCA TeHAEHIUMU YCUJIeHUA
BKJIaJia MOABIKHOTO IUKJIOTeHe3a B X0JIOAHBIN Nepuos
roaa (okTAOPb-MapT) U BBICOTHOTO aHTUIIMKJIOreHe3a B
Temislil nepuoy (ampenb-Maii). B 3uMHue MecsAlsl Ha
fore [Ipubaiikaibs yBeJM4nsIach BEpOATHOCTh BHIXO/IOB
MOHT'OJIbCKUX U aTJIaHTUYeCKUX I[UKJIOHOB C MUHTEHCUB-
HBIMU 1 HEepeAKO NPOAOIXKUTEIbHBIMY BOJIHAMMU TeIljla
U X0JI0Aa, YCUJIUBAIOIIMMY KOHTPACTHOCTh IMOIOJHBIX
yCJIOBUI B perrvoHe. Bospocmas noBropseMocTh 0Ji0-
KHpYIOIIMX IIPOLeCcCOB B JIeTHHE MecsAlbl Bce dalle
NpenATCTByeT 0Opa30BaHMI0 MOHTOJIBCKUX IIMKJIOHOB
Ha MOJIADHONM BETBU BBICOTHOU (POHTAJIBHON 30HHI,
rae 6jaroAaps agBeKIMU Telsia ocjiabeBaloT FTOPHU30H-
TajbHBle TeMIepaTypHble KOHTpacTh. Kak ciedcTsue,
yMeHblIIaeTcs 6apoKJIMHHOCTD B 3HAYMTEJIBHON TOJIIIle
Tponocdephl Kak OAUH U3 OCHOBHEIX (pakTOpOB HopMuU-
pOBaHMA U Pa3BUTUA BHETPONNYECKUX LIUKJIOHOB. B TO
ke BpeMsA Ha (oHe 6oJiee BHICOKMX AHEBHBIX TeMIlepa-
Typ JIeTOM BO3pacTaeT BepOATHOCTh BhINaJieHus 6oJjiee
VHTEHCHUBHBIX JINBHEBHIX ocajakoB (BosorxuHa u ap.,
2024).

4. 3aknioueHue

CoBpeMeHHbIE KJIMMAaTHYeCKHe 0COOEHHOCTH 03.
Baiikas mo gaHHBIM 13 MeTeopOJIOTMYECKUX CTAHIUI
BOKDPYT 0O3epa OAHO3HAYHO CBUJETEJILCTBYIOT O MOTe-
IUIEHUM KJIuMMaTa ¢ HauboJjiee BBICOKHMMHU TeMIIaMU
pocTa TeMIepaTyp B XOJIOAHBIN MEPUOA roda, B 0CO-
6eHHoctu B Mapte (go 1.2 °C/10 net). OnHOBpeMEHHO
C OTUM B TOCJIE[JHME TOJbl MIPOUCXOAUT YMEHbBIIEHNE
TOJIOBBIX U MECSYHBIX CyMM aTMOC(hEPHBIX OCaIKOB.

B COOTBETCTBUHU C PEXHUMOM BBIAJIEHUA OCA/l-
KOB M TEMIIEPATyPHBIMU YCJIOBUAMU YCUJIMJIACH BapH-
abeJIbHOCTh TIPUTOKA MOBEPXHOCTHBIX BOJ| B 03€pO, B
ocobeHHOCTH B mocJiegHue 10 JieT, Ha KOTOphle MpU-
XOIATCsA aOCOJIIOTHRIE MaKCHUMAaJIbHbIe 1 MUHUMAaJIbHbIE
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3HaueHUs IPUTOYHOCTU 3a BCe BpeMsA C Hayaja 3ape-
ryJMpoBaHusa o3epa miaoTuHoil Hpkyrtckoit I'DC. s
IIPUTOKA IOBEPXHOCTHHIX BOA B 03€pO U CTOKa U3 HEero
3a paccMmaTpuBaeMble IOJbl XapaKTepHO HEKOTOpoe
CHITXeHUe, B TO BpeMsA KaK HcCIapeHue ¢ II0BepXHOCTU
BOZ0eMa, HA000POT, YBEJINUNUJIOCE.

YposeHHsii pexum batikana B 1980-2023 rr. B
OCHOBHOM COOTBETCTBOBaJI M3MEHEHUAM INPUTOKa U B
OTAeJIbHble T'OABl COIPOBOXAAJICA BBHIXOAOM OTMETOK
YPOBHA 3a Ipefiesibl YCTaHOBJIEHHOT0 METPOBOIO aua-
nasoHa (456-457 m).

BmecTte ¢ TemmepaTypoll BO3Ayxa IOBBICHJICA
IIporpeB BOJHBIX Macc 03epa, B 0COOEHHOCTHU ero ceBep-
HOI OKOHEYHOCTH, OTJINYalolleiics MeHbllell BeTPOBO
aKTHUBHOCTBIO. 3a cueT 0OoJiee MO3JHUX CPOKOB 3aMep-
3aHUA o3epa U 6oJiee paHHEro ero 0CBOOOXIAEHUA 0TO
Jbpaa go 20 JHeH coKpaTWiICcA Nepuof JefocTaBa.

OTMeuaeMble 0OCOOEHHOCTU KoJiebaHUM 3iie-
MEHTOB T'HJpPOMEeTEeOpPOJIOTUYeCKOro pexXxuMa o3epa
00yCJIOBJIEHbl, OY€BHUJHO, COOTBETCTBYIOIIMMH H3Me-
HEeHUAMH LUPKYJAINUOHHBIX  KJIMMaTo00pas3yomux
(daxtopoB Ha baiikane. K HauboJsiee 3aMeTHBIM M3 HUX
B MIOCJIeJHUE JeCATUJIeTUA OTHOCATCA TeHAEHIIUNU yCU-
JIeHUA BKJIaJia MOJBIPKHOTO IMKJIOreHe3a B XOJIOAHBIN
nepuofd roga (OKTAOpb-MapT) U BBICOTHOIO QHTHUILU-
KJIOTeHe3a B TeIUIbN Mepuoj (ampenb-Maii). Bo3pocia
[IOBTOPAEMOCTh OJIOKUPYIOIIMX IIPOLIECCOB B JIETHHE
MecAIpl, ollpefiesiAonias IPoJ0oJDKUTe IbHbIe 3acyIN-
Bble IIepro/ibl 1 6oJjiee MHTEHCUBHEIE CyTOYHBIE MaKCU-
MYMBI JINBHEBBIX OCAJKOB.

[Ipu coxpaneHuu Habyr0faeMBIX TeHAEHIUI B
M3MeHeHUAX TellsIo- U BjarocoAepkaHusa arMmocdepnl
BOM3u 03. balikas, oueBuAHO, OyAeT IPOOOJIXKAaThCA
IepecTpoiika BOAHOIO U JIe[JOBO-TEPMUYECKOTO pexXU-
MOB 03epa, U3MEHAIINX CKOPOCTb Pa3IMYHBIX BHY-
TPHUBOJOEMHBIX NPOLIECCOB M YCJIOBHUA oOuTaHUA Oail-
KaJIbCKOU GUOTHI.
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