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The Antarctic circumpolar pressure trough (ACT) is a prominent feature of the Southern
Hemisphere polar atmosphere. This band of low atmospheric pressure is formed as a net effect
of individual storms emerging in, developing, and traversing the high-latitude region of the
Southern Ocean. The location and depth of the trough directly influence regional weather patterns,
atmospheric circulation, ocean currents, and sea ice dynamics. The north-south movement of
the ACT presents a key aspect of the Southern Annular Mode (SAM). In this study we used
monthly mean sea level pressure data from ERAS atmospheric reanalysis to characterize the
current properties of the ACT, its seasonal variability and trends in the last 45 years. Two major
metrics of the ACT were considered, the sea level pressure and the meridional position of the
ACT axis. Our analysis has shown the dominance of decreasing trends in the ACT pressure and
gradual shifting of the ACT axis towards the continent. The largest changes in the ACT position
and pressure occur in Western Antarctica, particularly in Weddell, Amundsen and Ross Seas.
The estimated overall drop in the annually and zonally averaged pressure at the ACT axis in the
last 45 years amounted to around 3 hPa in Western Antarctica and to around 1.5 hPa in Eastern
Antarctica while the ACT axis in these sectors shifted poleward correspondingly by 0.45 and
0.27 degrees latitude. Deepening of the ACT and its poleward contraction were mostly due to
their strong changes in the austral summer and fall seasons whereas in winter and in spring the
trends were mixed and close to neutral. Trends in both the meridional position of the ACT axis
and the sea level pressure were found to accelerate in the last 1015 years.

Keywords: ERAS5 reanalysis, Antarctic circumpolar through, sea level pressure,
multiyear mean values and trends

Introduction

Sea level atmospheric pressure is one of the main elements of weather and climate.
The principal feature of the high-latitude pressure field of the Southern Hemisphere is the
Antarctic Circumpolar Trough (ACT) — a wide belt of low atmospheric pressure usually
located between 60°S and 70°S. The ACT belt is associated with high cyclonic activity
throughout the year and is formed as a cumulative effect of quasi-stationary low-pressure
systems inherent in Antarctic seas and individual storms that emerge in, develop, and tra-
verse the high-latitude region of the Southern Ocean (Turner et al., 1998).
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ACT is characterized by strong short-term (synoptic-scale), seasonal and interannual
fluctuations that include both the latitudinal position of the trough and the pressure within it.
Most prominent are the semi-annual oscillations in which the trough expands southward and
weakens in the spring and autumn, and contracts and intensifies in the summer and winter
(e.g., Tolstikov, 1969). These fluctuations are explained by peculiarities of the seasonal dy-
namics of incoming solar radiation and of the sea ice extent, which alter the meridional tem-
perature gradient (van Loon, 1972). The latitudinal position and pressure of the ACT strongly
determines the meridional position and strength of the belt of Antarctic westerly winds and,
as a consequence, affects ocean currents, heat exchange between the ocean and atmosphere,
precipitation regime, sea ice cover dynamics, and a number of other elements of the region’s
weather and climate (Hall and Visbeck, 2002; Eayrs et al., 2021).

Atmospheric pressure in the ACT largely determines the magnitude and variations of
the pressure gradient between the middle and high latitudes of the Southern Hemisphere and
hence the Southern Annular Mode (SAM) or Antarctic Oscillation (AO). The positive phase
of SAM is associated with lower-than-normal pressure in the high latitudes of the Southern
Hemisphere, higher-than-normal pressure in the middle latitudes, and an intensification
and poleward contraction of the westerly wind zone. Conversely, the negative phase of
SAM implies weakening of the meridional pressure gradient and an equatorward shift of
the westerly wind zone (Marshall et al., 2006). Because of the relatively smaller variabil-
ity of the sea-level pressure in the subtropical and midlatitude Southern Hemisphere on a
decadal time scale, long-term changes in the state of SAM are mostly determined by the
variation of the sea level pressure in the polar area and in the ACT zone in particular.

In recent decades, substantial changes have been occurring in the climate regime of
the Antarctic continent and the adjacent waters of the Southern Ocean. A strong warming
of the Antarctic Peninsula at the rate of up to 0.3—0.4 °C/decade since the early 1980s has
been identified (Carrasco et al., 2021; Romanov and Romanova, 2023). Warming of the high
latitudes of the Southern Hemisphere is the most apparent reason for a noticeable drop in
the seasonal sea ice extent observed since 2016 (Raphael and Handcock, 2022). Increasing
wind speeds along the Antarctic coast have been documented indicating a possible increase
in the cyclonic activity (Yu et al., 2020; Romanova and Romanov, 2020; Tetzner et al., 2025).
There are reports of changing precipitation amounts and, correspondingly, snow accumula-
tion in Antarctica (Marshall et al., 2017), changing glacier dynamics (Cook et al., 2016), the
ocean salinity (Menezes et al., 2017), as well as a number of other environmental parameters.
(Smith et al., 2017, Amesbury et al., 2017).

The observed climate and environmental changes in Antarctica are mostly attributed
to the positive phase of SAM dominating since the mid-1950s and its intensification in the
post-2010 time period (Ferreira et al., 2024). Strengthening of SAM is generally associated
with the decrease of the sea level pressure in the high-latitude region of the Southern Hemi-
sphere (Turner et al., 2005) and in the ACT, in particular. In the course of the year, most
pronounced negative pressure trends are seen during the summer season (Fogt et al., 2017).
Location wise a stronger pressure decrease over time is observed in Western Antarctica, par-
ticularly in the area of the Amundsen Sea Low (Schmidt and Grise, 2017; Turner et al., 2013).
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The specific magnitude of surface pressure trends at the ACT axis, however, remains argu-
able due to large spatial heterogeneity and strong seasonal fluctuations of the sea level pres-
sure as well as due to a significant scatter in its estimates between different datasets (e.g.,
O’Connor et al., 2021). Although an overall poleward shift of the band of high-latitude west-
erlies in the last decades (e.g., Tetzner et al., 2025) suggests a similar change in the ACT
position, no reliable confirmation or quantitative estimates of the rate of the corresponding
southward shift of the ACT have yet been reported.

In this study, we examined sea level pressure fields in the high-latitude region of the
Southern Hemisphere over the last several decades to characterize the current properties
of the ACT around the Antarctic continent, and to establish and quantitatively assess their
associated long-term variability and trends. We used two parameters as metrics for the
state of the pressure trough: the meridional position of its axis and the sea level pressure
along the axis. The study is based on ECMWF v5 (ERAS) reanalysis data, covering the
period from the early 1980s to the present.

Data and Method

Monthly mean sea level pressure data from ERAS5 reanalysis over the 45-year time pe-
riod from 1980 to 2024 were used to infer mean properties of the ACT, to characterize their
variation in space and time and to estimate corresponding long-term trends. ERAS incorpo-
rates the 2016 version of the ECMWF Integrated Forecast Model (IFS) with the four-dimen-
sional variational analysis (4DVAR) for data assimilation (Hersbach et al., 2020). At 0.25° by
0.25° global grid cell size of output products, ERAS provides the highest spatial resolution
among most popular atmospheric reanalysis datasets (e.g., Malakar et al., 2020). A number
of studies focused at the comparison of different reanalysis schemes and their validation
concluded on a better performance of ERAS when reproducing sea-level pressure patterns
and on their best agreement to available in situ observations of the atmospheric pressure
(Huang et al., 2023; Romanov and Romanova, 2021; Xu et al., 2025).

In this work ERAS monthly mean sea level pressure data over the 1980—2024 time period
were applied to establish season mean, annual mean and multiyear mean values. Focusing on the
high-latitude Southern Hemisphere, the study exclusively used reanalysis data south of 50°S.

The location of the ACT axis was inferred from meridional profiles of the sea level
pressure from 50°S down to the Antarctic coastline by identifying the grid cell with the
minimum pressure value. If the minimum was found across multiple grid cells across the
profile, the mean latitude of these grid cells was adopted as the location of the ACT.

Over the open ocean the vast majority (over 99.95 %) of examined meridional pres-
sure profiles contained a single distinct minimum incorporating one or several adjacent
grid cells and, hence, allowed for the unambiguous determination of the ACT axis posi-
tion. To minimize the effect of a small number of remaining ambiguous ACT locations
and to dampen small-scale zonal variations, the ACT position across the longitudes was
subsequently smoothed using a 7-point running average.


https://www.researchsquare.com/article/rs-151209/latest
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2024GL113672
https://www.elibrary.ru/dkxyto
https://www.elibrary.ru/qkumno
https://www.elibrary.ru/syledg
https://www.elibrary.ru/rpnfix
https://www.elibrary.ru/cemzwa

Romanov P. Yu., Romanova N. A.

Over the Antarctic Peninsula accurate delineation of the ACT is hampered by larger
spatial inhomogeneity of the estimated sea level pressure. The latter is apparently due to
uncertainties associated with extrapolating the estimated surface pressure to the sea level.
Therefore, ACT properties over the Antarctic Peninsula and in the adjacent coastal areas
were excluded from the analysis.

Trends in the sea level pressure in the ACT as well long-term trends in the latitudinal
position of the ACT were calculated using a standard linear regression technique based on
the least squares method. Other statistical metrics used include Pearson correlation and the
standard deviation (SD). The statistical significance of trends was estimated using a standard
two-tailed T-test with a p-value of less than 0.05.

Results

Figure 1 presents the multiyear mean annual sea level pressure over the high-latitude
region of the Southern Hemisphere and the corresponding position of the ACT established
from ERAS reanalysis data. The axis of the annual mean ACT closely follows the contour
of the Antarctic coastline at a distance of around 2 to 7 degrees of latitude off the coast.
It traverses the three major atmospheric pressure ‘lows’ in the Southern Ocean centered at
the Amundsen, Riiser-Larsen and Davis Seas. For reasons specified earlier, estimates of the
ACT position over the Antarctic Peninsula were excluded from the study creating a gap in
the plotted ACT axis.
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Fig. 1 — Multiyear mean annual sea level pressure for the years 1980-2024 derived from ERAS
data. Dashed line indicates the annual mean position of the Antarctic Circumpolar Trough (ACT).
AP is Antarctic Peninsula
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Asymmetry of the Antarctic continent with respect to the South Pole causes a similar
asymmetry in the location of the ACT. The mean meridional position of the annual ACT chang-
es from 63.7°S in the eastern sector of Antarctica, or east of the Prime Meridian, to 70°S in its
western sector, averaging to 66.8°S across all longitudes (see Table 1). This asymmetry does
not affect the annual mean ACT pressure which remains the same at 982.7 hPa in both hemi-
spheres. The values of the zonal mean latitude and pressure of the perennial ACT obtained in
this work are consistent with van Loon’s (1972) estimates of 65.9°S and 984 hPa, respectively,
from the early 1970s. The difference may be due to uncertainties in both estimates, but may
also indicate deepening of the ACT and its shift toward the pole in the last several decades.

Substantial zonal and seasonal variations in the ACT position and pressure are evident
from the results presented in Figure 2 and Table 1. The western sector of Antarctica is associated
with a more pronounced seasonal cycle of the ACT meridional position than the eastern one. The
strongest seasonal changes occur immediately to the west and east of the Antarctic Peninsula, in
the Bellingshausen and Weddell Seas where the ACT axis migrates up to 3 degrees latitude north
and south in the course of the year. The observed difference between the seasonal amplitude of
the ACT position in the two hemispheres is generally consistent with the results of storm track
analyses in the region (e.g., Hodges et al., 2011) which suggest a generally higher cyclone track
density, and hence, their smaller spatial spread, in the eastern sector of the Southern Ocean.

—60 — 995
990
b &
o =
[ U
E E 985 \
£ g
L & 980
G G
B <975
970
-150 -100 -50 0 50 100 150 =150 -100 =50 0 50 100 150
Longitude, deg Longitude, deg
—— Annual —— DecjJanFeb —— MarAprMay —— JunjulAug —— SepOctNov

Fig. 2 — Multiyear mean position (a) and pressure (b) of the Antarctic pressure trough based on
ERAS data for 1980-2024. The continental land mask is shown in brown. Error bars for the annual
mean latitude and pressure show + one standard deviation of the value. Negative latitudes represent

the Southern Hemisphere. Longitudes are negative/positive in the Western/Eastern Hemisphere

Tab. 1 — Multiyear mean ACT zonal averaged position and pressure (1980—-2024) over East
Antarctica (0°E to 180°E) and West Antarctica (180°W to 0°W)

S Latitude, deg Pressure, hPa
cason East Antarctica | West Antarctica | East Antarctica | West Antarctica
Summer (DecJanFeb) —63.6 —68.5 984.4 984.6
Fall (MarAprMay) -63.8 -69.6 982.2 982.6
Winter (JunJulAug) —63.6 —70.7 982.8 983.4
Spring (SepOctNov) —64.0 —70.6 980.8 979.0
Annual —63.7 -70.0 982.7 982.7



https://link.springer.com/chapter/10.1007/978-1-935704-33-1_4
https://journals.ametsoc.org/view/journals/clim/24/18/2011jcli4097.1.xml

Romanov P. Yu., Romanova N. A.

Meridional profiles of the ACT multiyear mean sea level pressure (see Figure 2)
feature three local minima at around 100—-160°W, 10—40°E and 70—120°E corresponding
to the Antarctic “lows” mentioned above and a substantial seasonal amplitude of up to
10 hPa. Along most of the ACT perimeter the lowest and the highest sea level pressure
are attained correspondingly during the austral spring and summer season. As a result,
the spring-summer period is associated with the fastest change in the ACT pressure in
the course of the year. Worth noting is a strong interannual variability of both ACT pa-
rameters which results in the standard deviation (SD) of the ACT annual mean meridional
position ranging from around 0.5 to 2 degrees latitude in the eastern and western sectors
of Antarctica, respectively. Interannual variations of the ACT annual mean pressure were
also larger in the Western than in the Eastern hemisphere, amounting, correspondingly,
to 3 and 1.5 hPa. Similar scatter is inherent in the values of the ACT mean seasonal posi-
tion and pressure (not shown in Figure 2)

Plots of multiyear mean monthly ACT meridional position and pressure (Figure 3)
clearly show their semi-annual oscillations. The two ACT parameters vary in phase,
reaching minimum pressure values and its most southerly position around the equinoxes
in spring and autumn. The main, deeper, pressure minimum of 973-980 hPa occurs in
September—October, while the secondary, weaker one of around 982 hPa falls on March—
April. A similar semi-annual asymmetry is also inherent to the meridional position of
the ACT with closer poleward ACT position in spring than in fall. Both ACT parameters
exhibit noticeably larger yearly amplitude in the western sector of Antarctica (around
8 hPa and 2.5 degrees of latitude for the pressure and meridional position, respectively)
than in the eastern sector of Antarctica where it reaches, correspondingly, 5 hPa and
1 degree of latitude. Semi-annual oscillations of the ACT pressure and meridional posi-
tion are generally attributed to contrasting temperature cycles of the Antarctic continent
and mid-latitude oceans (e.g., Van Loon, 1967; Eayrs et al., 2019). This difference results
in a semi-annual variation of the meridional temperature gradient and a corresponding
semi-annual wave of cyclonic storm activity around the continent. A deeper ACT in
spring is explained by deeper cyclones occurring in the region in this season (e.g., Wal-
land and Simmonds, 1999).
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Fig. 3 — Seasonal variation of the ACT zonal mean latitude (a) and pressure (b) in the eastern
and western sectors of Antarctica. Error bars show + one standard deviation of the mean
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Further analysis of the ERAS 45-year-long records of the sea level pressure was focused
on the assessment of the long-term changes and trends in the ACT. Despite considerable
inter-annual variability of the ACT parameters, their time series clearly show dominating
trends toward a decrease in the ACT pressure and a poleward contraction of its axis. These
tendencies are evident in particular from Figure 4, which presents estimates of the zonally
averaged annual mean ACT position and pressure over the 1980—2024 period. As seen from
the plots, ACT shifted southwards and deepened in both hemispheres, however changes in
these two parameters occurred approximately twice as fast in the western sector of Antarc-
tica than in its eastern sector. The estimated rates of zonally averaged poleward migration
of the ACT of 0.1 deg/decade and 0.06 deg/decade in the western and eastern hemisphere
respectively are equivalent to corresponding overall shift of the ACT axis of 0.45 degree
latitude and 0.27 degree latitude over the past 45 years.

Deepening of the ACT in the western and eastern sectors occurred at the rate of
0.75 hPa/decade (p < 0.05) and 0.34 hPa/decade (p < 0.05), which converts to a total de-
crease in the zonally averaged sea level pressure of approximately 3 and 1.5 hPa in the two
hemispheres over the entire observation period. Worth noting is a statistically significant
positive correlation of both the annual mean ACT pressure and the annual mean ACT me-
ridional position in the eastern and western sectors of Antarctica (Figure 4). This suggests
that the observed year-to-year variations in the two parameters are, at least partially, due to
large-scale processes rather than regional peculiarities of the atmospheric circulation or ice
cover dynamics.

As evident from Figure 4, long-term changes in ACT properties during the analyzed
period were not uniform: a relatively slow decrease in the sea level pressure until approxi-
mately 2010 was followed by a noticeable acceleration after that. The largest drop occurred
in 2021 and 2022, when the annual mean pressure on the ACT axis in the western sector of
Antarctica fell below 980 hPa and reached historical lows.
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Similar to the ACT pressure, the poleward shift of the ACT axis has also accelerated
since around 2010. Due to a relatively short time period since 2010 and high interannual vari-
ability, neither the negative trends in the ACT zonally averaged latitude and pressure values
over the last 15 years nor the difference between the trends over the last 15 years and over the
entire period of observations have reached a statistically significant level. Still, the trend in-
crease over the 2010—2024 period was quite substantial compared to the entire 45-year period,
ranging mostly between 2.5 and 5 times. In the western sector of Antarctica, the trend in the
latitudinal position of the ACT in 2010-2024 grew more than 10 times. However, this result is
apparently an artifact of the anomalously northern position of the ACT in 2010 and 2011.

Further details of changes in the annual mean properties of ACT over time are provid-
ed in Figure 5, where we show zonal profiles of the ACT’s meridional position and pressure,
averaged over four decades from 1985-1994 to 2015-2024. As evident from the plots, along
most of its length, the ACT reached its minimum pressure and southernmost position in the
last 10-year period (2015 to 2024). Changes in the ACT pressure over time were relatively
uniform only directly west of the Antarctic Peninsula, in the Bellingshausen and Amund-
sen Seas region, at 70—150°W, whereas in other regions, the main pressure drop occurred
in the last ten years of observations. There is a less distinct structure of decadal changes in
the ACT’s position in Antarctica. Nevertheless, in many cases, particularly in the eastern
sector of Antarctica, the poleward shift of the ACT axis was the largest in the last decade.
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Fig. 5 — Zonal profiles of the ACT annual mean latitude (a) and pressure (b) for four decades,
from 1985-1994 to 2015-2024

Estimates of trends in the ACT position and pressure over the last 45 years reveal their
considerable regional and seasonal variations. In the ACT meridional position (Figure 6a),
the Weddell Sea region, within 0—50°W, stands out by consistently negative, or poleward,
trends in all seasons of the year. Over most of this longitude range, trends ranging from up to
—0.3 degree latitude per decade in spring to up to —0.6 degree latitude per decade in summer
and winter were statistically significant at the 0.05 level. Across the year, most persistent
negative ACT position trends occur during the summer season with the fastest poleward
ACT migration of —0.6 deg/decade immediately west of Antarctic Peninsula, at 80—100°W.
A slower but still significant poleward shift ranging from —0.2 to —0.4 deg/decade is also
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found in a number of locations in the eastern Antarctic sector. Zonal average trends in the
ACT position in summer were very close in magnitude in the eastern and western sectors
of Antarctica, amounting to —0.27 deg/decade and —0.28 deg/decade, respectively (Table 2).
Fairly large, —0.32 deg/decade, but not statistically significant trends in the ACT zonal aver-
age position were found in the western sector of Antarctica in fall, whereas in other seasons
of the year trends were mostly mixed and small in magnitude.
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Fig. 6 — Trends in the ACT latitude (a) and pressure (b) over the 1980—2024 time period.
Thick lines indicate statistically significant trends at p < 0.05. Negative ACT position trend values
indicate its poleward shift with time

Compared with the ACT position, trends in the sea level pressure at the ACT axis more
frequently reached statistically significant levels (see Figure 6b). As with the ACT position, the
most distinct decrease in ACT sea level pressure over time occurred during the austral summer.

Negative pressure trends this season were statistically significant along almost the
entire perimeter of the ACT, reaching peak values of —1.5 hPa/decade at 30°W in the Wed-
dell Sea and at 150°W in the eastern Ross Sea. Zonally averaged trend values of —0.88 hPa/
decade and —1.25 hPa/decade in the eastern and western sectors of Antarctica (Table 2) are
equivalent to a corresponding accumulated pressure drop of around 4 and 5.5 hPa over the
last 45 years. Predominant, but smaller in magnitude, negative pressure trends are also ob-
served in the fall season. In winter and fall, negative pressure trends persist in the western
sector of Antarctica but change to mixed trends in the east.

Tab. 2 — Trends in the ACT zonal mean latitude and pressure (1980—2024) over the eastern sector
(0°E to 180°E) and the western sector of Antarctica(180°W to 0°W). Statistically significant trends
at p <0.05 are shown in bold

S Latitude Trend, deg/decade Pressure Trend, hPa/decade
cason East Antarctica | West Antarctica | East Antarctica | West Antarctica
Summer (DecJanFeb) —0.274 —0.281 —0.882 —-1.258
Fall (MarAprMay) —-0.039 —0.318 -0.437 —0.932
Winter (JunJulAug) —0.003 0.014 -0.073 —0.111
Spring (SepOctNov) 0.003 —0.055 0.055 —0.637
Annual —0.064 —0.102 —0.342 —0.757
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ACT trend values calculated by month of the year demonstrate a certain seasonal asym-
metry (Figure 7). In the eastern sector of Antarctica, strongly negative trends in the ACT pres-
sure and meridional position in summer months (December, January, and February) gradually
weaken toward the middle of the calendar year and turn positive in late winter and spring.
Despite much larger intra-annual variability, a similar pattern is also seen in the western sector
of Antarctica. Negative pressure trends were statistically significant at p < 0.05 in January,
February, and March in the Western Hemisphere and in January and February in the Eastern
Hemisphere. The southward shift of the ACT axis reached statistically significant levels in
January and November in the western sector of Antarctica and in January in its eastern sector.
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Fig. 7 — Monthly trends of the ACT zonal average latitude (a) and pressure (b) in the eastern
and western sectors of Antarctica. Statistically significant trends at p < 0.05 are labeled
with closed circles

As the ACT axis shifts northward in summer and in winter, large summertime trends in
the ACT position directed towards the pole, as well as seasonal asymmetry of the trends noted
above, should lead to a decrease in the annual amplitude of ACT position fluctuations. Similar
considerations apply to sea level pressure: higher ACT pressure in summer and winter, negative
pressure trends in summer, and their seasonal asymmetry should generally reduce seasonal varia-
tions of pressure at the ACT axis. Figure 8, presenting estimates of the ACT pressure and position
averaged over two decades, 1985—-1994 and 2015-2024, supports this conclusion. Indeed, over the
30-year period separating these two decades, the range of seasonal fluctuations in the zonal mean
ACT pressure decreased by a factor of approximately 1.5, from 8.1 hPa in 1985-1994 to 5.9 hPa in
2015-2024. Over the same period the annual amplitude of the ACT meridional position decreased
by a factor of 2.5, correspondingly from 3.1 to 1.3 degrees of latitude. The drop in the amplitude
of seasonal fluctuations of the ACT parameters occurred mainly due to a drop in the ACT pres-
sure and a shift of the ACT axis to the south in the first half of the year, from January to June.

Discussion and Conclusions
In this study, we performed quantitative assessments of the current state of the Antar-

ctic Circumpolar Trough (ACT), its temporal and regional variations, and associated long-
term trends. The focus of the work was on two main properties of the ACT: the sea level
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pressure at the axis of the trough and its meridional position. ERAS monthly reanalysis data
covering the period from 1980 to 2024 were used for the study. Consequently, the obtained
estimates can be considered the most up-to-date at the time of writing.
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Fig. 8 — Monthly latitude (a) and pressure (b) of the zonal-average annual ACT for two decades
1985—1994 and 2015-2024

Estimates of the mean properties of the ACT obtained in this work agree well with
the results of earlier studies of the sea level pressure distribution in the Antarctic region.
These include, in particular, regional peculiarities of the ACT meridional position and depth
as well as its semi-annual oscillations. Quantitatively, differences in the estimates of ACT
parameters were quite small, amounting to less than 1.0 degree latitude in the zonal average
position of the ACT and less than 2 hPa in the annual mean pressure at the ACT axis. These
differences may be attributed to uncertainties associated with the estimates and to changes
in the ACT properties over time.

Based on the ACT pressure trend calculations, the estimated overall drop in the
annually and zonally averaged pressure at the ACT axis in the last 45 years amounted to
around 3 hPa and 1.5 hPa in the western and eastern sector of Antarctica, respectively. The
predominantly decreasing trends in the sea level pressure at the ACT axis established in
this study are generally consistent with the increasing SAM in the last decades and with
the observed broader long-term changes of the sea level pressure in the Antarctic region
(e.g. Turner et al., 2005; Romanov and Romanova, 2021). Consitent with earlier studies is
the conclusion of stronger ACT pressure changes in the western sector of Antarctica than
in its eastern sector, and of the strongest negative pressure trends during the austral sum-
mer season.

Long-term strengthening of the SAM as well as associated deepening of the ACT in
the last decades is attributed primarily to the two anthropogenic factors, the depletion of
stratospheric ozone due to chlorofluorocarbons (CFCs) release and the increase of green-
house gas emission (Morgenstern et al., 2014). As model results suggest (e.g., Shindell
and Schmidt, 2004), both factors act to cool the polar stratosphere and increase the tem-
perature gradient between the pole and mid-latitudes. The latter accelerates the stratospheric
polar vortex, intensifies the lower level westerly winds and enhances the meridional pressure
gradient between middle and high latitudes in the Southern Hemisphere.

The results of the study demonstrate that, in addition to the deepening of the ACT
over the past decades, its axis has been shifting towards the Antarctic continent. Similar
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to the observed pressure trends, the ACT’s poleward migration was approximately twice
as fast in the western sector of Antarctica (—0.102 degrees per decade) as in its eastern sec-
tor (—0.064 degrees per decade). At this rate the total poleward shift of the ACT in the two
sectors over the last 45 years amounted to 0.45 and 0.27 degrees, respectively. As with the
pressure trends, the strongest and most consistent across longitudes contraction of the ACT
across the year occurred in the summer. The estimated zonal-average trends ranging from
—0.27 to —0.31 degree latitude per decade in this season are equivalent to an overall south-
ward shift of the ACT axis by 1.2—1.4 degrees of latitude, or approximately 130—150 km, over
the entire period of observations. The shift of the pressure trough axis towards the pole indi-
cates a corresponding southward shift of trajectories of high-latitude storms in the Southern
Ocean and of the band of the Southern Hemisphere westerlies.

An interesting consequence of the identified trends in the ACT parameters has been a
decrease over time in the amplitude of their seasonal fluctuations. These changes more sig-
nificantly affect the ACT’s position, where the amplitude of seasonal changes has decreased
by a factor of 2.5, than its pressure, where the amplitude reduction was 1.5 times since the
early 1980s. An expected consequence of the decrease in the amplitude of seasonal fluctua-
tions of ACT parameters, in conjunction with a general drop in its pressure, is a correspond-
ing contraction of the band of westerly circumpolar winds and a decrease in the seasonal
fluctuations of their strength and meridional position.

Another important finding of the work consists in a notable acceleration of deepen-
ing of the ACT and of its poleward migration over the last 10—15 years. Compared to the
19802024 time period, the observed negative trends in the ACT position and pressure in
the last 15 years increased 2.5-5 times. This finding is coherent with a number of other
studies reporting substantial changes in the Antarctic climate system since around 2015
(Hobbs et al., 2024; Roland et al., 2024). Changes have been documented in particular in
the Antarctic sea ice extent, ocean salinity and air temperature (Silvano et al., 2025). The
accelerated deepening and contraction of the ACT suggests corresponding trends towards
increasing intensity of Antarctic low-pressure systems and storms as well as accelerated
southward shift of the storm tracks. Given the recovery of the ozone layer resulting from the
implementation of the Montreal protocol of 1987 (e.g., Strahan and Douglass, 2018) the direct
forcing of ozone depletion on the SAM is diminishing. Consequently, the observed acceler-
ated ACT changes indicate that greenhouse gas emissions are likely becoming the primary
driver of these shifts and, hence, of the further strengthening of the SAM.

This study relied solely on ERAS atmospheric reanalysis as the data source. The va-
lidity and accuracy of the obtained results are largely determined by the accuracy and con-
sistency of these data. As shown in Romanov and Romanova (2021), ERAS5 data reproduce
long-term trends in the annual mean sea level pressure observed at Antarctic coastal ground-
based stations to within 0.02 hPa/year or 0.2 hPa/decade. Trends in the monthly mean sea
level pressure inferred from ERAS and in situ data agreed to within 0.03 hPa/year or 0.3 hPa/
decade. Since a similar level of uncertainty may be reasonably assumed for the ER A5-based
trend estimates of the sea level pressure at the ACT axis, trends exceeding 0.2—0.3 hPa/de-
cade can be considered highly reliable.
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Another common practice to verify reanalysis outputs involves comparing them with
other reanalysis datasets or climate model output. This approach is unlikely to be effective
in this particular instance. Prior studies demonstrated advantages of ERAS data in reproduc-
ing short-term variations as well as long-term trends of atmospheric parameters, compared
to other widely used reanalysis models including MERRA?2, JRAS5S5, CFSR, NCEP (Gos-
sart et al., 2019; Romanov and Romanova, 2023). Furthermore, the spatial resolution of these
alternative models is considerably lower than that of ERAS. This difference in resolution
complicates the precise determination of the ACT’s latitudinal position and pressure at its
axis, leading to substantial errors in assessing the seasonal dynamics and long-term trends
of these parameters.

Acknowledgements: The authors would like to thank two anonymous reviewers for
critically reading the paper. Comments and suggestions of the reviewers helped to substan-
tially improve and clarify the manuscript.

References

1. Amesbury, J. M., T. P. Roland, J. Royles, D. A. Hodgson, P. Convey, H. Griffiths, and
D. J. Charman, 2017: Widespread biological response to rapid warming on the Antarctic
Peninsula. Current Biology, 27 (11), 1616—-1622, EDN: YFHLIW, https:/doi.org/10.1016/j.
cub.2017.04.034

2. Carrasco, J. F., D. Bozkurt, and R. R. Cordero, 2021: A review of the observed air temperature
in the Antarctic Peninsula. Did the warming trend come back after the early 21 hiatus? Polar
Science, 28, 100653, EDN: DYQLFO, https:/doi.org/10.1016/j.polar.2021.100653

3. Cook, A. ], P. R. Holland, M. P. Meredith, T. Murray, A. Luckman, and D. G. Vaughan, 2016:
Ocean forcing of glacier retreat in the western Antarctic Peninsula. Science, 353 (6296), 283—
286, https://doi.org/10.1126/science.aac0017

4. Eayrs, C., D. M. Holland, D. Francis, T. J. W. Wagner, R. Kumar, and X. Li, 2019: Understanding
the seasonal cycle of Antarctic sea ice extent in the context of longer-term variability. Reviews of
Geophysics. 57, 1037-1064, https://doi.org/10.1029/2018RG000631

5. Eayrs, C., X. Li, M. N. Raphael, and D. M. Holland, 2021: Rapid decline in Antarctic sea ice in
recent years hints at future change. Nature Geoscience, 14 (7), 460—464, EDN: TGSIJ X, https://
doi.org/10.1038/s41561-021-00768-3

6. Ferreira, A.,C.R.Mendes, R.R. Costa, V. Brotas, V. M. Tavano, C. V. Guerreiro, E. R. Secchi, and
A. C. Brito, 2024: Climate change is associated with higher phytoplankton biomass and longer
blooms in the West Antarctic Peninsula. Nature Communications, 15 (1), 6536, EDN: ALLPZU,
https://doi.org/10.1038/s41467-024-50381-2

7. Fogt, R. L., C. A. Goergens, J. M. Jones, D. P. Schneider, J. P. Nicolas, D. H. Bromwich, and
H. E. Dusselier, 2017: A twentieth century perspective on summer Antarctic pressure change
and variability and contributions from tropical SSTs and ozone depletion, Geophys. Res. Lett.,
44 (19), 9918-9927, EDN: YHKV TP, https://doi.org/10.1002/2017GL0O75079

8. Gossart, A., S. Helsen, J. T. M. Lenaerts, S. V. Broucke, N. P. M. van Lipzig, and N. Souverijns,
2019: An Evaluation of Surface Climatology in State-of-the-Art Reanalyses over the Antarctic Ice
Sheet. J. Climate, 32 (20), 6899—-6915, EDN: DYOZFYV, https://doi.org/10.1175/JCLI-D-19-0030.1

9. Hall, A. and M. Visbeck, 2002: Synchronous variability in the Southern Hemisphere atmosphere,
sea ice, and ocean resulting from the annular mode. Journal of Climate, 15 (21), 3043-3057,
https://doi.org/10.1175/1520-0442(2002)015<3043:SVITSH>2

17


https://www.elibrary.ru/dyozfv
https://www.elibrary.ru/dyozfv
https://jor.ocean.ru/index.php/jor/article/view/945
https://www.elibrary.ru/yfhliw
https://doi.org/10.1016/j.cub.2017.04.034
https://doi.org/10.1016/j.cub.2017.04.034
https://www.elibrary.ru/dyqlfo
https://doi.org/10.1016/j.polar.2021.100653
https://doi.org/10.1126/science.aae0017
https://doi.org/10.1029/2018RG000631
https://www.elibrary.ru/tgsijx
https://doi.org/10.1038/s41561-021-00768-3
https://doi.org/10.1038/s41561-021-00768-3
https://www.elibrary.ru/allpzu
https://doi.org/10.1038/s41467-024-50381-2
https://www.elibrary.ru/yhkvtp
https://doi.org/10.1002/2017GL075079
https://www.elibrary.ru/dyozfv
https://doi.org/10.1175/JCLI-D-19-0030.1
https://doi.org/10.1175/1520-0442(2002)015%3c3043:SVITSH%3e2

Romanov P. Yu., Romanova N. A.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

18

Hersbach, H., B. Bell, P. Berrisford, S. Hirahara, A. Horanyi, J. Mufioz-Sabater, J. Nicolas,
C. Peubey, R. Radu, D. Schepers, and 1. Simmons et al., 2020: The ERAS5 global reanalysis.
0. J. R. Meteorol Soc., 146 (730), 1999-2049, EDN: DKXYTO, https://doi.org/10.1002/q;.3803
Hobbs, W., P. Spence, A. Meyer, S. Schroeter, A. D. Fraser, P. Reid, T. R. Tian, Z. Wang,
G. Liniger, E. W. Doddridge, and P. W. Boyd, 2024: Observational evidence for a regime
shift in summer Antarctic sea ice. J. Climate, 37 (7), 2263-2275, EDN: RPGREG, https://doi.
org/10.1175/JCLI-D-23-0479.1

Hodges, K. 1., R. W. Lee, and 1. Bengtsson, 2011: A comparison of extratropical cyclones in
recent reanalyses ER A-interim, NASA MERRA, NCEP CFSR, and JR A-25. Journal of Climate,
24 (18), 4888—4906, https://doi.org/10.1175/2011JCLI4097.1

Huang, L., X. Fang, T. Zhang, H. Wang, L. Cui, and L. Liu, 2023: Evaluation of surface tempe-
rature and pressure derived from MERRA-2 and ER A5 reanalysis datasets and their applications
in hourly GNSS precipitable water vapor retrieval over China. Geodesy and Geodynamics,
14 (2), 111-120, EDN: SYLEDG, https://doi.org/10.1016/j.ge0g.2022.08.006

Malakar, P., A. P. Kesarkar, J. N. Bhate, V. Singh, and A. Deshamukhya, 2020: Comparison
of reanalysis data sets to comprehend the evolution of tropical cyclones over North Indian
Ocean. Earth and Space Science, 7(2), €2019EA000978, EDN: QKUMNO, https:/doi.
org/10.1029/2019EA000978

Marshall, G. J., A. Orr, N. P. M. van Lipzig, and J. C. King, 2006: The impact of a changing
Southern Hemisphere Annular Mode on Antarctic Peninsula summer temperatures. Journal of
Climate, 19 (20), 5388-5404, EDN: MKBDCL, https://doi.org/10.1175/JCLI13844.1

Marshall, G. J., D. W. J. Thompson, and M. R. van den Broeke, 2017: The signature of Southern
Hemisphere atmospheric circulation patterns in Antarctic precipitation. Geophysical Research
Letters, 44 (22), 11, 580-11, 589, EDN: YDVIYT, https://doi.org/10.1002/2017GL075998
Menezes, V. V., A. M. McDonald, and C. Schatzman, 2017: Accelerated freshening of Antarctic
bottom water over the last decade in the Southern Indian Ocean. Science Advances, 3 (1),
€1601426, https://doi.org/10.1126/sciadv.1601426

Morgenstern, O., G. Zeng, S. M. Dean, M. Joshi, N. L. Abraham, and A. Osprey, 2014: Direct
and ozone-mediated forcing of the Southern Annular Mode by greenhouse gases. Geophys. Res.
Lett., 41 (24), 9050-9057, https://doi.org/10.1002/2014GL062140

O’Connor, G., E. Steig, and G. Hakim, 2021: Southern Ocean surface pressure and winds
during the 20™ century from proxy-data assimilation. Research Square, https://doi.
org/10.21203/rs.3.rs-151209/v1

Raphael, M. N. and M. S. Handcock, 2022: A new record minimum for Antarctic sea ice.
Nature Reviews Earth and Environment, 3 (4), 215-216, EDN: IIGGTG, https://doi.org/10.1038/
s43017-022-00281-0

Roland, T. P., O. T. Bartlett, D. J. Charman, K. Anderson, M. Hodgson, J. Amesbury, I. Maclean,
P. T. Fretwell, and A. Fleming, 2024: Sustained greening of the Antarctic Peninsula observed
from satellites. Nat. Geosci., 17 (11), 1121-1126, EDN: JOQKDA, https://doi.org/10.1038/
s41561-024-01564-5

Romanova, N. A. and P. Yu. Romanov, 2020: Antarctic wind intensification as inferred
from the NCEP/NCAR reanalysis data. Journal of Oceanological Research, 48 (3), 96—108,
EDN: SDIGSI, https://doi.org/10.29006/1564-2291.JOR-2020.48(3).6

Romanov, P. Yu., and N. A. Romanova, 2021: Sea-level pressure trends in the Southern Ocean
and Antarctica from reanalysis and in situ data. Journal of Oceanological Research, 49 (4),
63-85, EDN: RPNFIX, https:/doi.org/10.29006/1564-2291.JOR-2021.49(4).3

Romanov, P. Yu. and N. A. Romanova, 2023: Recent trends in near-surface air temperature in
Antarctica from reanalysis and station data. Journal of Oceanological Research, 51 (3), 84—105,
EDN: QPKSXA, https:/doi.org/10.29006/1564-2291.JOR-2023.51(3).4


https://www.elibrary.ru/dkxyto
https://doi.org/10.1002/qj.3803
https://www.elibrary.ru/rpgreg
https://doi.org/10.1175/JCLI-D-23-0479.1
https://doi.org/10.1175/JCLI-D-23-0479.1
https://doi.org/10.1175/2011JCLI4097.1
https://www.elibrary.ru/syledg
https://doi.org/10.1016/j.geog.2022.08.006
https://www.elibrary.ru/qkumno
https://doi.org/10.1029/2019EA000978
https://doi.org/10.1029/2019EA000978
https://www.elibrary.ru/mkbdcl
https://doi.org/10.1175/JCLI3844.1
https://www.elibrary.ru/ydvjyt
https://doi.org/10.1002/2017GL075998
https://doi.org/10.1126/sciadv.1601426
https://doi.org/10.1002/2014GL062140
https://doi.org/10.21203/rs.3.rs-151209/v1
https://doi.org/10.21203/rs.3.rs-151209/v1
https://www.elibrary.ru/iiggtg
https://doi.org/10.1038/s43017-022-00281-0
https://doi.org/10.1038/s43017-022-00281-0
https://www.elibrary.ru/joqkda
https://doi.org/10.1038/s41561-024-01564-5
https://doi.org/10.1038/s41561-024-01564-5
https://doi.org/10.29006/1564-2291.JOR-2020.48(3).6
https://www.elibrary.ru/rpnfix
https://doi.org/10.29006/1564-2291.JOR-2021.49(4).3
https://www.elibrary.ru/qpksxa
https://doi.org/10.29006/1564-2291.JOR-2023.51(3).4

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

30.

ISSN (online): 2587-9634 / ISSN (print): 1564-2291
Journal of Oceanological Research. 2026. Vol. 54. No. 1. P. 5-24

Schmidt, D. F. and K. M. Grise, 2017: The response of local precipitation and sea-level pressure
to Hadley cell expansion. Geophysical Research Letters, 44 (20), 10, 573—10, 582, https:/doi.
org/10.1002/2017GL075380

Shindell, D. T. and G. A. Schmidt, 2004: Southern Hemisphere climate response to ozone
changes and greenhouse gas increases. Geophys. Res. Lett., 31 (18), L18209, https:/doi.
org/10.1029/2004GL020724

Silvano, A., A. Narayanan, R. Catany E. Olmedo, V. Gonzélez-Gambau, A. Turiel, R. Sabia,
M. R. Mazloff, T. Spira, F. A. Haumann, and A. C. Naveira Garabato, 2025: Rising surface
salinity and declining sea ice: A new Southern Ocean state revealed by satellites. Proc. Natl.
Acad. Sci. U.S.A. 122 (27), €2500440122, https://doi.org/10.1073/pnas.2500440122

Smith, K. E., R. B. Aronson, B. V. Steffel, M. O. Amsler, S. Thatje, H. Singh, J. An-
derson, C. J. Brothers, A. Brown, D. S. Ellis, J. N. Havenhand, W. R. James, P.-O. Mok-
snes, A. W. Randolph, T. Sayre-McCord, and J. B. McClintock, 2017: Climate change and the
threat of novel marine predators in Antarctica. Ecosphere, 8 (11), 02017, EDN: YHNWMH,
https://doi.org/10.1002/ecs2.2017

Strahan, S. E. and A. R. Douglass, 2018: Decline in Antarctic ozone depletion and lower
stratospheric chlorine determined from Aura Microwave Limb Sounder observations.
Geophysical Research Letters, 45 (1), 382390, https://doi.org/10.1002/2017GL074830

Tetzner, D. R., C. S. Allen, E. R. Thomas, E. W. Wolff, and C. I. Franzke, 2025: Timing of the
recent migration and intensification of the Southern Hemisphere westerly winds. Geophysical
Research Letters, 52 (13), €2024GL113672, https://doi.org/10.1029/2024GL113672

Tolstikov, E. 1. (Ed.), 1969: Atlas Antarktiki [Atlas of Antarctica], Vol. 2. Gidrometeorologi-
cheskoe Izdatelstvo, Leningrad, 597 p., https:/rusneb.ru/catalog/000199 000009 009958251/
Turner, J., G. J. Marshall, and T. A. Lachlan-Cope, 1998: Analy-
sis of synoptic-scale low pressure systems within the Antarctic Peninsu-
la sector of the circumpolar trough. Int. J. Climatol, 18, 253-280, https://doi.
org/10.1002/(SICT)1097-0088(19980315)18:3<253:: AID-JOC248>3.0.CO;2-3

Turner, J., S. R. Colwell, G. J. Marshall, T. A. Lachlan-Cope, A. M. Carleton, P. D. Jones,
V. Lagun, P. A. Reid, and S. [agovkina, 2005: Antarctic climate change during the last 50 years.
Int. J. Climatol., 25 (3), 279-294, EDN: LIBVAR, https://doi.org/10.1002/joc.1130

Turner, J., T. Maksym, T. Phillips, G. J. Marshall, and M. P. Meredith, 2013: The impact of
changes in sea ice advance on the large winter warming on the western Antarctic Peninsula.
Int. J. Climatol., 33 (4), 852—861, EDN: RMOIW'V, https://doi.org/10.1002/joc.3474

van Loon, H., 1967. The Half-Yearly Oscillations in Middle and High Southern
Latitudes and the Coreless Winter. J. Atmos. Sci., 24 (5), 472—-486, https:/doi.
org/10.1175/1520-0469(1967)024<0472.,THYOIM>2.0.CO;2

van Loon, H., 1972: Pressure in the Southern hemisphere. Meteorology of the Southern
hemisphere, Boston, MA: American Meteorological Society, 1972, 59-86, https:/doi.
org/10.1007/978-1-935704-33-1_4

Walland, D. and I. Simmonds, 1999: Baroclinicity, meridional temperature gradients, and
the southern semiannual oscillation. Journal of Climate, 12 (12), 3376-3382, https://doi.
org/10.1175/1520-0442(1999)012<3376:BMTGAT>2.0.CO;2

Xu, Y., H. Yu, S. Wang, Y. Chai, and C. Zhang, 2025: Comparison of temperature, relative
humidity and surface pressure from CERRA, UERRA and ERAS reanalysis over Europe.
Advances in Space Research, 75 (7), 5363-5373, EDN: CEMZWA, https://doi.org/10.1016/].
asr.2025.01.038

Yu, L., S. Zhong, and B. Sun, 2020: The climatology and trend of surface wind speed over
Antarctica and the Southern Ocean and the implication to wind energy application. Atmosphere,
11 (1), 108, EDN: KGNQND, https://doi.org/10.3390/atmos11010108

19


https://doi.org/10.1002/2017GL075380
https://doi.org/10.1002/2017GL075380
https://doi.org/10.1029/2004GL020724
https://doi.org/10.1029/2004GL020724
https://doi.org/10.1073/pnas.2500440122
https://www.elibrary.ru/yhnwmh
https://doi.org/10.1002/2017GL074830
https://rusneb.ru/catalog/000199_000009_009958251/
https://doi.org/10.1002/(SICI)1097-0088(19980315)18:3%3c253::AID-JOC248%3e3.0.CO;2-3
https://doi.org/10.1002/(SICI)1097-0088(19980315)18:3%3c253::AID-JOC248%3e3.0.CO;2-3
https://www.elibrary.ru/ljbvar
https://doi.org/10.1002/joc.1130
https://www.elibrary.ru/rmoiwv
https://doi.org/10.1002/joc.3474
https://doi.org/10.1175/1520-0469(1967)024%3c0472:THYOIM%3e2.0.CO;2
https://doi.org/10.1175/1520-0469(1967)024%3c0472:THYOIM%3e2.0.CO;2
https://doi.org/10.1007/978-1-935704-33-1_4
https://doi.org/10.1007/978-1-935704-33-1_4
https://doi.org/10.1175/1520-0442(1999)012%3c3376:BMTGAT%3e2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012%3c3376:BMTGAT%3e2.0.CO;2
https://www.elibrary.ru/cemzwa
https://doi.org/10.1016/j.asr.2025.01.038
https://doi.org/10.1016/j.asr.2025.01.038
https://www.elibrary.ru/kgnqnd
https://doi.org/10.3390/atmos11010108

Romanov P. Yu., Romanova N. A.

Submitted 07.11.2025, accepted 13.01.2026.
For citation: Romanov, P. Yu. and N. A. Romanova, 2026: Deepening and poleward shift of the

Antarctic circumpolar pressure trough from ERAS reanalysis data. Journal of Oceanological
Research, 54 (1), 5-24, https://doi.ocean/10.29006/1564-2291.JOR-2026.54(1).1

YIVIYBJIEHUE U CMEIIEHHE K IIOJIIOCY
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IO JAHHBIM PEAHAJIN3A ERAS
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AHTapKTHYeCKasl LMpPKyMIoispHas Oapuueckas JsoxOuHa (ALIBJI) siBisiercst BakHOM
0COOEHHOCTBIO TNONSIpHOW arMocdepsl FOkHOro mosymapus. JTa 10JI0ca HU3KOIO aTMo-
cepHoro napneHus (GOpPMHUpPYETCS Kak CyMMapHbId 3(QQEKT OTAeNbHBIX LUKJIOHOB,
3apOXKIAIOIINXCS, PA3BUBAIOIINXCSA M MEPEMEIAIOIUXCS B BBICOKOIIMPOTHOM pernone FHOx-
Horo okeana. [Tonoxxenue u TiIyOMHA JIO)KOMHBI HETIOCPEJCTBEHHO BIMSIOT HA PErHOHAJIBHBIC
MOTOJIHBIE YCJIOBHSL, aTMOC(HEPHYIO0 HUPKYJSIMIO, OKEAHCKUE TEUCHMSI U JTMHAMHKY MOPCKOTO
apna. Jemwxenne ALIBJI ¢ ceBepa Ha 1or mpejacTaBisieT coOoi KirodeBoi acmekt FOkHOro
Konebanust (Southern Annular Mode, SAM). B sToM wuccienoBaHMM Mbl HCHOJIB30BAIH
eXKEeMeCsYHbIC JJAHHBIE CPEHEro JaBJICHHs Ha YpOBHE Mopsi arMoc(epHoro peanannza ERAS
JUIS XapaKTepUCTUKU coBpeMeHHoro cocTtosiuus ALIBJI, ee ce30HHON N3MEHUNBOCTH U TPEHIIOB
3a nocnennue 45 net. boui paccMoTpeHsl 1Ba ocHOBHBIX mnokaszarenss ALIBJI: naBnenue Ha
YpOBHE MOps M MepHuIuOHAIBbHOE mojokeHnue ocu AIIBJI. Hamr ananu3s nokasan npeoobianaHue
oTpuarenbHbIxX TpeHaoB naBienus B ALIBJI u nocrenennoe cmemenue ocu ALIBJI B cropony
KOHTHHeHTa. HauOonbline w3meHeHust B nosnoxkenun u gasieHun ALIBJI oOnapyxeHsl B
3anasiHOH AHTapKTHKe, 0COOCHHO B MOpAX Yoaajemia, AmyHzacena u Pocca. Onenka ooriero
HaJIeHUs] CPEIHEroJI0BOro U 30HAIBHO ycpeaHeHHoro nasineHust Ha ocu ALIBJI 3a mocneanue
45 ner cocraBwio okoio 3 rlla B 3anannoit AHTapktuke u oxono 1.5 rlla B Bocrtounoii
AmnTtapkruke. B To Bpems ock ALIBJI B 3THX pernoHax cMecTHIIACh K MOJIIOCY, COOTBETCTBEHHO,
Ha 0.27 u 0.45 rpagyca mupotsl. Yoiyonenue ALIBJI u ee mpunonspHoe cxatie ObUTH B
OCHOBHOM BbI3BaHbl CUJIIBHBIMHU M3MEHEHUSIMU B JIETHUI U OCEHHMH CE30HBI, TOTJa KaK 3UMOM
Y BECHOHM TpeH/Ibl ObUTM CMEUIAHHBIMU M OJIM3KMMH K HEUTpaIbHBIM. BbIIIO0 00HapykeHO, 4To
TPEH/Ibl KaK B MEpUAHOHAIBHOM mnojioxkeHuu ocu AIIBJI, Tak u B 1aBI€HUHM HA YPOBHE MOps
yCKOpHIKCH 32 nocsennue 10—15 nert.

KarwueBble ciaoBa: peananu3 ERAS, AHTapkTHueckas HHPKyMIOJIspHas Oapu-
yeckas JI0o)kOuHa, JaBJIeHHE Ha yPOBHE MOPsI, MHOTOJIETHUE CPEHUE 3HAUCHUS U TPEHIbI

BaaronapHocTu. ABTOpBI OnarogapsaT ByX aHOHMMHBIX PELIEH3EHTOB 3a BHUMa-

TCJIBHOC IMPOYTCHUC CTATbH. KOMMCHTapI/II/I U MPCAJIOKCHUS PCUCH3CHTOB NOMOIJIN CYIIC-
CTBCHHO YJIYYIIUTb U YTOYHHUTB TCKCT PYKOIIHUCH.
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