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DYNAMICS OF THE TEMPERATURE REGIME
OF THE ANTARCTIC PENINSULA

Prokofiev Oleg, PhD (Geography), Ass. Prof., Goptsiy Maryna, PhD (Geography)

Odessa State Environmental University

The warming of the climate system is an unconditional fact. Most of the
climate changes observed in recent years are unprecedented even on the scale of
centuries and millennia. These changes are most clearly traced in the Polar
Regions.

Purpose of the study: analysis of the dynamics of the thermal regime of the
Antarctic Peninsula under the conditions of ongoing climatic changes.

The study area is the Antarctic Peninsula.

As a starting material, we used the monthly average values of the surface
temperature. Since the purpose of this work i1s to analyze the long-term
variability of the thermal regime of the Antarctic Peninsula, the study used data
from seven Antarctic stations located in different parts of the Antarctic
Peninsula. These stations carry out climate monitoring of the atmosphere on the
Antarctic Peninsula. To obtain the calculated parameters, standard statistical
methods were used.

As a result of statistical analysis, it was revealed that at most of the stations
under consideration, an increase in surface air temperature is observed for the
calculated period (1990-2019) for most months of the year (Table 1). The
greatest positive trends are observed during the Antarctic winter. The maximum
temperature increase was recorded at Faraday \ Vernadsky and San Martin
stations (+8.2 and +4.5 °C, respectively). Negative trend values are observed
mainly during the Antarctic summer (December-January).

Table 1. The value of the trend component of surface air temperature (°C)

Trend value

Station I [ (I Iv |v vl Vil VIII [ IX | X [ XI | XII [Year

Jubany -0,1 -0,3 10,2 /0,7 3,0 (1,0 {0,5 0,3 |0,5 |1,6 |0,2 |-0,2 (0,3

Belling-1 4 4103 0.4 [02 2,5 1,6 |2,0 [2,3 |1,1 [0,2 |0,1 0209
shausen

Esperanza 2,0 13,0 2,4 |1,5 3,9]|1,1 (0,5 (2,8 {1,0 |0,8 |1,3 |1,1 |1,8

Marambio (2,0 |2,5 (2,0 |1,0 2,1]0,0 |0,2 |1,5 |2,5 |0,1 |1,3 /10,9 | 1,2

Faraday\ 1,7 11,7 |1,7 |1,8 2,6 14,5 |82 [7,0 |3,8 |2,0 |1,2 [1,9 |3,5
Vernadsky

Rothera 0,3 (0,8 1,2 |1,5 4,0(2,5 [4,0 {4,0 |3,0 {3,0 |1,3 0,0 |2,3

San Martin |1,4 2,0 (1,7 |1,6 4,5|2,0 |2,0 |3,2 (3,9 {2,8 [0,1 |0,7 | 1,8
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To 1dentify the characteristics of the dynamics of surface air temperature
for the study period from 1990 to 2019 analyzed the anomalies of surface
temperature for ten-year periods from 1990 to 2019. Deviations of the average
value of surface temperature for each station for each decade from the long-term
average value of surface temperature are used for analysis [1, 2].

The first decades of 1990-1999 the studied stations present mainly negative
temperature anomalies for all months of the year. The largest negative anomalies
are observed in winter (-8.0 © C, Jubany).

In the second decade (2000-2009) there is a restructuring of the thermal
regime: from November to March at most of the studied stations there are
positive air temperature anomalies, and from April to October - negative. The
largest negative anomalies during this period are recorded at Marambio station
(September — -1.0, October -0.9 °C).

In the third decade (2010-2019) for most stations in the region is
characterized by a predominance of positive anomalies during the year, except
for June. Negative anomalies also occur, but they are small, down to -0.3 °C.
The largest increase in temperature is recorded in winter (July) at the stations
Faraday \ Vernadsky (1.9 °C), San Martin and Rothera (1.3 °C).

Thus, the analysis of air temperature anomalies showed that in the last
decade (2010-2019) there has been an intense increase in the surface air
temperature on the Antarctic Peninsula. The greatest above zero temperature
anomalies are recorded during the Antarctic winter.

The study of the dynamics of the air temperature of the Antarctic Peninsula
made it possible to reveal the presence of certain changes in the meteorological
regime that occur in the region, namely the strengthening of the role of cyclones
of the northwestern trajectories (the East Pacific and South American branches
of the movement of cyclones) in the summer period of the year, and their
weakening in winter. Over the past thirty years, a steady tendency towards an
increase in surface air temperature has been recorded for most months of the
year, which may indicate a violation of the stability of the thermal regime of the
Antarctic Peninsula.
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