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CLIMATE PROJECTIONS OVER THE ANTARCTIC
PENINSULA REGION TO THE END OF THE 21 CENTURY.
PART I: COLD TEMPERATURE INDICES

ABSTRACT. Objective. This paper deals with an estimation of the climate change at the Antarctic Peninsula region. During last
decades, the most significant warming is observed in Polar regions, particularly in the Antarctic Peninsula region, where the
Ukrainian Antarctic Akademik Vernadsky station is located. Therefore, the providing of the complex estimation of climate
change trend is an important task for the region. These changes are taking place nowadays and will happen in the future. So, the
main objective of the study is to estimate changes of climate characteristics in the Antarctic Peninsula region in the 21 century,
based on calculation of the relevant climate indices. The projections of the temperature and precipitation characteristics in the
Antarctic Peninsula region and Akademik Vernadsky station areca for RCP4.5 and RCP8.5 scenarios are the objects of the
research. Methods of the research are numerical simulation and statistical analysis of the regional climate model data for the
Antarctic Peninsula region from the International Project Polar-CORDEX. Spatial distribution of this data is 0.44° and three
periods are under consideration: historical climatic period (1986—2005) and two future periods 2041—2060 and 2081—2100.
The R-code language and the modified computing code developed by Climate4R Hub project in Jupiter Notebook environment
were used for climate data analysis in this research. Six parameters were chosen to estimate climate change in the Antarctic
Peninsula region: number of frost days with minimal air temperature (T) less 0 °C, number of ice days with maximal T less 0 °C,
annual total precipitation, mean precipitation rate, maximum yearly duration of periods without precipitation, maximum yearly
duration of periods with precipitation more than 1 mm per day. Results as an analysis of the cold temperature indices are
presented in the Part I of the paper, while an analysis of the wet/dry indices will be presented in the Part II of the paper.
Conclusions. Over the Antarctic Peninsula region, both scenarios project an average decrease in the cold season period. This
process will be more pronounced for the RCP 8.5 scenario, when even to the middle of the century the period with negative
temperatures is rapidly decreasing over the Larsen Ice Sheet area, which may cause its total or partial collapse. Over Akademik
Vernadsky station area, the climate indices changes will almost triple as high as the averaged values over the Antarctic Peninsula
for the two scenarios, indicating a greater vulnerability to the climate change in the area.

Keywords: Antarctic Peninsula, Akademik Vernadsky station, climate change, regional climate model, Polar-CORDEX, RCP
scenario.

INTRODUCTION on the ocean-land-atmosphere interaction. Increasing

temperature at high latitudes causes melting glaciers,

The Polar Regions are important components of the
global climate system and have a significant impact
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pack ice and changes in the cryosphere boundary
conditions, which in turn affects other components
of the climate system (IPCC, 2013). In recent
decades, the most significant warming in the climate
system is observed in the Polar Regions, in particular
at the Antarctic Peninsula area, where Akademik
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Vernadsky stationis located (Convey and Smith et al.
2005; Krakovska et al., 2010; Tymofeyey, 2013; Kra-
kovska et al., 2017). According to climate model pro-
jections from the 5" Assessment Report of the Working
Group 1 of the Intergovernmental Panel on Climate
Change (IPCC, 2013), mean surface air temperatures
will also increase fastest in the high latitudes. In this
regard, it is necessary to provide a comprehensive
assessment of the climate change trend that is currently
occurring and is expected in the future. Particularly, it
is crucial for developing a strategy of future logistic
and scientific operations in the region.

In overall, the reveal of the climate change dynamics
in the Polar Regions according to different anthropogenic
emission scenarios is vital for the early adaptation of
humanity to the possible effects of climate change. The
Antarctic Peninsula region is particularly vulnerable
due to the large ice shelf existence, where considerable
destruction and melting processes have been observed
in recent decades. These rapid warming processes can
cause a significant rise of sea level as like (IPCC, 2013).

Nowadays, a numerical modeling is the most ef-
fective tool for study the dynamics of the past and the
future climate, as it allows quantifying a possible
change in climate characteristics. Unfortunately, the
use of numerical modeling in Antarctic region is limited
due to the insufficient density of the observation
network. Therefore, the estimation of model climate
characteristics is based on numerical methods of
interpolation and forecasting (IPCC, 2013; Covey et al.,
2003; Giorgi et al., 2015). This causes differences, in
some cases significant, between model estimation
and observational data. Among the most significant
discrepancies are the following: the temperature
biases are usually slightly higher over the oceans than
over the continents; there are also some inaccuracies
in the relief models; there is a deviation of the
precipitation model values from the reanalysis data,
especially during cyclonic weather and intense cyclone
activity (Krakovska et al., 2017; IPCC, 2013).

The calculation of physical processes within the
model must always maintain a balance between the
quality of the result and the required computational/
economic costs. A more accurate representation of
any process requires more of these costs, but at the

end, the result of the simulation may not be significantly
different from the simplified calculations. Moreover,
the errors that exist in models at all spatio-temporal
scales are related to constraints in the represented
physical processes (Covey et al., 2003; Giorgi et al.,
2015; Taylor et al., 2011). However, despite some
shortcomings, regional and global climate models
are currently the only opportunity to project the
future climate change (Krakovska et al., 2017; IPCC,
2013; Krakovska et al., 2010). First Global Circula-
tion Models (GCMs) and Regional Climate Models
(RCMs) have already predicted that the mean surface
air temperature will rise the fastest in the high
latitudes. Recent observation data has confirmed
these first projections, which also allows using these
models for future periods with sufficient confidence.

Therefore, the purpose of the study is to analyze
changes in the regional climate characteristics of the
Antarctic Peninsula on the basis of calculations of a
set of indicators under the scenarios RCP4.5 and
RCPS8.5. The subject of the study is current and
predicted changes in air temperature and wet/dry
indices in the Antarctic Peninsula region and at the
Akademik Vernadsky station location.

The following tasks have been considered:

1. Calculation of climate indices for three RCMs
and three scenarios (historical, RCP4.5, RCP8.5)
and for three climatic periods: the historical baseline
(1986—2005), the middle (2041—2060), and the end
of the century (2081—2100).

2. For every index-period-scenario, calculate an
ensemble average, multiyear mean for the Antarctic
Peninsula region and for the Akademik Vernadsky
station area.

3. Visualization and assessment of possible change
in climate indices in the Antarctic Peninsula region
at the middle and at the end of the 21st century.

DATA AND METHODS

An ensemble of regional climate models and the
software tool Climat 4R to process the RCM outputs
are used in the study. Climate change in the Antarctic
Peninsula region has been estimated on the basis of
some climate indices recommended by the World
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Climate Research Program WCRP (Karl et al., 1999;
Peterson et al., 2001).

The results of the study will be presented in two
parts: Part I presents the results on the cold tempera-
ture indices, while some wet/dry indices will be pre-
sented in the Part II of this research.

The ensemble of regional climate models

Climate indices were calculated based on the model da-
ta from the Polar-CORDEX project (Coordinated Re-
gional Climate Downscaling Experiment for the Polar
Regions), which is a part of the International CORDEX
initiative (Giorgi et al., 2015; Koenigk et al., 2015).
Boundary and initial conditions for CORDEX were
derived from the CMIP5 GCMs (Taylor et al., 2011).
Three scenarios for Polar-CORDEX are considered:

1. Historical. Retrospective of 1950—2005 (Granier
etal., 2011);

2. RCP 4.5 for the period 2006—2100 (Thomson et
al., 2011);

3. RCP 8.5 for the period 2006—2100 (Riahi et al.,
2011).

The study uses outputs from three regional Polar-
CORDEX models, i.e. the ensemble included two
versions of the regional model RACMO21P and the
regional model HIRHAMS. These RCMs were cho-
sen as only available for Antarctica region at the date.
The regional climate model spatial resolution was 0.44°,
as agreed for all CORDEX domains (Giorgi et al.,
2015; Koenigk et al., 2015). For the first version of
RACMO21P (van Meijgaard et al., 2008) and for the
HIRHAMS, the EC-EARTH global climate model
calculation data (http://www.ec-earth.org) were used
as initial and boundary conditions. In the second ver-
sion of RACMO21P the GCM HadGEM?2 was used
(Collins et al., 2008). The RCM RACMO21P is de-
veloped by the Royal Meteorological Institute of the
Netherlands (KNMI) and the Utrecht Institute for
Marine and Atmospheric Research. The developer of
the HIRHAMS is the Danish Meteorological Insti-
tute (DMI) (Christensen et al., 2007).

The project climate4R

The use of the climate data set usually requires the
processing: multiple accessto databases, interpolation
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to the common grid, harmonization in space and time,
and post-processing with the visualization of the
results. It is a time-consuming task that in many cases
is performed with various tools, which is inevitably
accompanied by a large number of an errors in the
absence of the necessary tools for a reproduction and
visualization. Climate4R is a package of software
developed on the basis of the R-programming language
for climate research, where the most general tasks can
be accomplished using the libraries, which are ready for
this purpose. A detailed description of the climate4R is
provided in Iturbide et al. (2019). Climate4R enables
access, post-processing and visualization of local and
remote (OPeNDAP) data sources, providing complete
information on data origin using METACLIP (Semantic
METAdata for CLImate Products) (Bedia et al., 2019).

Climate indices

Temperature and precipitation are the main characteristics
of regional climate and usually mainly discussed in
climate change research (IPCC, 2013). Here we want
to find and emphasize some peculiarities of projected
Antarctic Peninsula regional climate change. Therefore,
we decided to use defined climate indices but not
mean temperature and precipitation change. To evaluate
the climate dynamics of different regions of the world,
WCRP/CLIVAR recommended 27 indices that provide
a comprehensive description of climatic conditions
and allow the comparison of different regions by a
unified method (Karl et al., 1999; Peterson et al., 2001).
Some of the recommended indices are more suitable
for the Polar Regions.Therefore, six climate indices
were selected for this study, which best characterize
the temperature and precipitation change in the Polar
Regions, particularly for air temperature near the
water freezing point.

Cold indices:

1. FD (Frost days). Number of days per year when
TN (daily minimum temperature) <0 °C.

2. ID (Ice days). Number of days per year when TX
(daily maximum temperature) <0 °C.

Precipitation (wet/dry) indices:

3. PRCPTOT (Precipitation total). Total precipitation
in the wet days: RRI.J. is the daily rainfall per day / during
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period j (every particular year). If 7 is the number of
days i for the period J, then

/
PRCPTOT, = Z RR,.
i=1

4. CWD (Consecutive wet days). Maximum duration
of precipitation period, maximum number of consecutive
days with RR > 1 mm. If RRU. is the daily rainfall per
day / in period j, the highest number of consecutive
days is calculated where RR > Imm.

5. SDII (Simple daily mtensny index). Simple
rainfall intensity index. Let Rij be the daily rainfall
on wet days w (RR > Imm) in period j. If W is the
number of days with precipitation in j, then:

w

=" RR,
SDII ==L
i w

6. CDD (Consecutive dry days). Maximum duration
of the dry season per year, maximum number of days
in a row with RR < Imm. If RRij is the daily rainfall
per day i in period j, the highest number of days in a
row is calculated where RRij < 1mm.

Methodology of climate
indices change analysis

Projections of the annual index values were used to
identify trends in the climate characteristics. For each
index based on the RCM ensemble some characteris-
tics were calculated in grid nodes (multiyear mean and
change relative to the base period), while others were
aggregated over the entire Peninsula region or extrac-
ted for Akademik Vernadsky station. Thus, the change
at the grid node was calculated as the difference:

Ai = Xl - Y historical®

where X — is the RCM ensemble mean annual index
value, i — is a year, i € [2041-2060,2081—-2100],
_hismﬂm, — the multiyear average index value for the
base period [1986—2005].

The calculation of the characteristics for Akademik
Vernadsky station area was performed by interpolation
of the climate4R set data to the location 65.25°S,
64.26°W.

RESULTS

This section presents the results of two climate indices
calculations (ice and frost days) obtained with the
climate4R software package (Iturbide et al., 2019).
The multiyear mean and changes were calculated in
future projections relatively the base period and
averaged spatially and in time as pointed above.

Frost days, FD
FD multiyear mean

The average number of frost days from the RCM
ensemble varies within the 355 = 1 day in the baseline
period. Under the scenario RCP4.5 the FD value
decreases to 353 = 1 days until the middle, and 352 +
+ 1 days until the end of the century. Under the RCP8.5
scenario, the FD value is significantly reduced in
comparison to the RCP4.5 scenario. To the mid-century,
FD will decrease in average to 352 *+ 2 days, and by
the end of the century to 346 + 4 days in average. This
means that in accordance with the model projections
to the end of the century, the number of days with
frost will decrease by three days under the scenario
RCP4.5 in average, and by 9 days under the scenario
RCPS.5. The obtained results are presented in Fig. 1,
where the index changes according to the RCP4.5
scenario are shown on the left, and according to the
RCP8.5 scenario on the right. The solid shaded area
in Fig. 1 represents the range and the solid line
represents the mean values for the RCM ensemble.

FD changes over the Antarctic Peninsula
and Akademik Vernadsky station

The changes in the number of frost days for the
RCP4.5 and RCPS8.5 scenarios to the middle and to
the end of the 21st century are presented in Fig. 2.
Much lower variability of the characteristics over the
entire Peninsula in comparison to the index trend for
Akademik Vernadsky station is seen clearly.

Under the RCP4.5 scenario, the multiyear mean
of the average index for the Peninsula is uniform with
little interannual variability over several days. The
multiyear mean change averaged by century is close
to —2 days. To the end of the century it reaches —6 *
* 1 day. For Akademik Vernadsky station, the decrease
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Fig. 1. Number of frost days (FD) for Historical, RCP4.5 and RCP8.5 scenarios for the 21 century
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is much larger than for the Peninsula. It is in average—
30 % 10 days and varies within —6 + —44 days in the
middle of the century. The range of values of individual
models is +10 +~ —70 days in individual years. But all
three models show a significant decrease to 2050,
when FD season may shrink by more than a month.
At the end of the century, the FD changes are from
—55 to —25 days for the station, when there is a
relatively small decrease to —40 days by 2100.

According to the RCP8.5 scenario, FD decrease is
observed for the entire Peninsula, which varies within
—1 + —5 days in the middle of the century. The
decrease reaches to —11 days for the Antarctic
Peninsula area by the end of the century.

For the Akademik Vernadsky station under the
scenario of RCP8.5 for the middle of the century a
significant reduction in FD is projected. During this
period, deviations are observed in the range —25 +
—45 days with amplitude of *+ 20 days approximately
every five years. By 2060, the FD season will be
reduced by almost 50 days. By the end of the century,
the decrease is projected to continue, and under this
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scenario it will be equal to about —100 days at the end
of the 21st century. More detailed information on
fluctuations in the multiyear mean FD change trend
is presented in Fig. 2.

Spatial distribution
of the average FD change

The average FD value in the historical scenario is 355
days on the vast majority of the Antarctic Peninsula
area (Fig. 3, ¢). In the northeastern (Larsen glacier)
and southwestern (Alexander I Island, George VI
glacier) parts of the Peninsula it decreases to 330
days. In general, the least frost days (up to 315) were
found at the northern tip of the Peninsula and in its
eastern slope, dominated by shelf glaciers with small
elevations.

The results on FD show that the ensemble and the
20-year mean changes are almost the same in the vast
majority of the Peninsula by RCP4.5 scenario over
the century and in average is — 4 days. A slight positive
change is projected in the southern part of the
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Fig. 2. Time series of FD change for Antarctic Peninsula (pink) and the Akademik Vernadsky station (black)
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Fig. 3. Spatial distribution of FD for his-
torical scenario (c¢) and mean change of
FD for pointed climatic periods for sce-
narios RCP4.5 (a, b) and RCP8.5 (d, e)
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Fig. 4. Number of ice days (ID) for Historical, RCP4.5 and RCP8.5 scenarios in the 21 century
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Fig. 5. Time series of the ID change over Antarctic Peninsula (pink) and over the Akademik Vernadsky station (black)
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Peninsula in the region around Mount Coman (3655 m).
This anomaly almost disappears at the end of the
century. A significant negative change and its growth
at the end of the century is expected on the western
coast of the Peninsula and in coastal zones, in
particular in the Akademik Vernadsky station region,
where FD will decrease by 30 days in the middle and
by 35 days before the end of the century (Fig. 3, a, b).

According the RCP8.5 scenario, the calculated
index changes are significantly different from RCP4.5
scenario (Fig. 3, d, e). Inaverage, the FD will decrease
by 10 days in the middle of the century in the Peninsula
region. At the end of the century, the values decrease
revealed some heterogeneity within the Peninsula: in
the northeastern and southern parts of the region,
FD decreases by 10—20 days, but in some coastal
areas — over —40 days. As for Akademik Vernadsky
station, the number of frost days may decrease by an
average of 35 days to the middle and by 80 days to the
end of the century.

2041—2060 period

2081—2100 period

Ice days (ID)
ID Multiyear mean

In the historical period, the average ID value is 339 =
3 days, with an annual variability from 334 to 345
days. The insignificant reducing ID trend is observed
along all base period (Fig. 4).

The tendency of ID changes during the 21st century
is similar to the FD change trend. Thus, under the
scenario RCP4.5 in the middle of the century, the
decrease in the number of ID compared to the baseline
period up to 330 £ 4 days is observed. Over the last twenty
years, the ensemble averaged ID value is 327 & 3 days.
In general, the slight trend towards ID decreasing is
observed by the RCP4.5 scenario (Fig. 4).

The ID number rapid decrease is expected under the
RCP8.5 scenario. In 2041—2060 period, the ID value
will be reduced in average from 330 to 324 days. Over the
last twenty years at the 21st century, the ID has decreased
in average from 315 to almost 300 days (Fig. 4).

1986—2005 period

360

340

320

300

280

260

240

220

200

2041—2060 period

Fig. 6. Spatial distribution of the ID
values for historical scenario (¢) and
mean ID change for the climate periods
according to the RCP4.5 (a, b) and

RCP8.5 (d, e) scenarios
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1D changes over the Antarctic Peninsula region
and Akademik Vernadsky station area

The ID multiyear mean change is more pronounced
in the both scenarios for the Antarctic Peninsula
region than for the FD. The extremes of the averaged
ID change fluctuations are observed over the Peninsula
and over Akademik Vernadsky station, although the
values at the station are much higher than the average
at the Peninsula for both scenarios (Fig. 5).

Under the RCP4.5 scenario, the change over the
Peninsula is equal in average to —9 days in the
middle and —14 days at the end of the century for
the 20 year averages. The variability of the multiyear
mean changes ranged from —5 to —15 days in the
middle of the century and from —10 to —17 days at
the end of the century. The significant ID decrease
is observed over the Akademik Vernadsky station
area in the 2041—2060 period.This decrease ranges
from in average of —20 days at the beginning to —50
days at the end of the specified period. At the end of
the century, both the multiyear mean 1D change
amplitude oscillation and its average value are falling
up to—26 + —60 days with the mean of —35 days
decrease (Fig. 5).

According to the RCP8.5 scenario, the significant
ID decrease is projected over both the Antarctic
Peninsula and Akademik Vernadsky station. In the
middle of the century, the multiyear mean ID change
will decrease from —10 to —17 days with slight inter
annual variability of 3—4 days over the Antarctic
Peninsula. At the end of the century, this value will
reach down to —35 days. According to the RCP8.5
scenario, the rate of the ID reduction isapproximately
equal to two days per year and exceeds significantly
those calculated according the RCP4.5 scenario.
Over the Akademik Vernadsky station, the IDnumber
decreaseisnotlinear. There are significant interannual
oscillations with amplitudes up to 20 days and a
higher frequency in the middle of the century, which
become somewhat smoothed at the end of the century.
In general, we can reveal a tendency for a significant
decrease in the number of ID, when average values
will be —45 days less at the middle and —115 days less
at the end of the century (Fig. 5).

Spatial distribution of the average FD change

Over the historical period, the average ID values spatial
distribution is shown in Fig. 6. This distribution is the
mean of the RCM ensemble over the Peninsula area.
The number of ID was approximately 340 days in the
historical period over the central part of the Peninsula.
In the northern (Larsen glacier, Graham Land) and
southwestern (Alexander I Island, George VI glacier)
parts of the Peninsula the number of ID is smaller with
values of 260 days in average, indicating warmer
(marine) climate than in the mountainous part of the
Peninsula.

For the future, trends in the ID number decrease
are much greater than the FD reduction. According
to the RCP4.5 scenario, a significant negative change
is expected for almost the entire Peninsula region in
the middle of the century (Fig. 6, a), when it is only
within 10 days in the central mountainous part of the
Peninsula. Over the Larsen glacier, Alexander I Island
and the southern coastal areas, this negative change
is equal to —30 and —40 days in some grid nodes. At
the end of the century, in these areas, the decreasing
tendency will intensify (Fig. 6, b).

According to the RCP8.5 scenario, a significant
ID decrease is expected with approximately 100 days
less in some areas at the end of the century (Fig. 6, e).
Over the mountainous area, the minimum ID changes
about —10 days are observed in the middle of the
century (Fig. 6, d), which will decrease at the end of
the century (Fig. 6, e). Over the Larsen Glacier,
Graham Land and the region around Alexander I
Island, the mid-century average change will be of
—30 days, reaching to —70 days at the end of the
century.

Note, that in the considered projections, a slight
increase in the number of ice days was found in the
Mount Coman area according to the RCP4.5 scenario,
and in the middle of the century according to the
RCPS8.5 scenario.

DISCUSSION AND CONCLUSION

In the Part I of the paper, the analysis of the two
climatic indices is presented based on the projections
of an ensemble of three RCMs calculated for two
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scenarios (RCP4.5 and RCP8.5) in the middle and at
the end of the 21st century. These indices (ice and
frost days) characterize the temperature regime around
the water freezing point near the surface in the atmos-
phere and particularly relevant for the sustainability
of cryosphere.

Over the Antarctic Peninsula region, an average
decrease in the cold season period is projected by
both scenarios. This process will be more pronounced
for the RCP8.5 scenario.

According to the RCP4.5 scenario, both the FD
and the ID indices have a slight change in values at
the end of the century compared to the middle of the
century, whereas according to the RCP8.5 scenario,
the deviation for these parameters is almost twice as
high at the end as in the middle of the century.

Aggregated over the Antarctic Peninsula RCM
results reveal the decline of the number of 1D days in
average on 13 days according to the RCP4.5 scenario
and on 37 days according to the RCP8.5 scenario at
the end of the century.

The number of ice days (ID) tends to the faster de-
crease than the number of frost days (FD). This may
indicate that the cold period of the year will be re-
duced in the study region, which is in line with the
findings of IPCC and many other current studies.
Both scenarios have projected the ID decrease over
the entire Antarctic Peninsula, which indicates an
increase of positive temperatures in the region. In
particular, according to the RCP8.5 scenario, the pe-
riod with negative temperatures is rapidly decreasing
over the Larsen Ice Sheet area in the middle of the
century, which may cause its total or partial collapse.

Over the Akademik Vernadsky station area, the
climate indices changes are projected almost triple as
high as the averaged values for the Antarctic Peninsula
for both scenarios, indicating a greater vulnerability
to the climate change in the area.

According to the results of the study, number of
days with positive temperature will increase over the
eastern part of the Antarctic Peninsula (Larsen Glacier,
eastern slope of the mountains) and the islands of the
Bellingshausen Sea (Brabant, Anvers, Renaud, Adelaide),
and comparatively less changes have been found over
Graham Land and Palmer Land. The significant
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changes in temperature regime towards extension of
warm period are predicted according to both scenarios
atthe end ofthe century over the Akademik Vernadsky
station area. Therefore, the tendency of the temperature
change regime is revealed dependent on altitude
above sea level with decrease of the warming tendency
with altitude. A joint analysis of climate change
modeling and the ice thickness information in each
region will allow studying possible changes in the
cryosphere and determining the area, which is more
susceptible to warming. It is clear that the different
contribution to the distribution of regional signs of
climate change will be driven by changes in the
atmosphere and ocean circulation in the region, but
this issue needs further investigation.

Full summary of the results on the projected changes
in cold temperature and wet/dry indices, together with
the discussion of further possible directions of the
study will be presented in the Part 11 of the article.
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KJIIMATWYHI TPOEKIIIT B PAMOHI AHTAPKTUUYHOTI'O TIIBOCTPOBA
J0 KIHIA XXI CTOJITTA. YACTUHA I: IHAEKCH XOJIOAY

PE®EPAT. Akryanbhictb. CTaTTs TPUCBSTYSHA OIIIHIII 3MiH, 110 BiIOYBAIOThCS B pailoHi AHTapKTUIHOTO TiBOCTpoBa. Bripo-
JIOBXX OCTaHHIX JECSTWIITh HACYTTEBIILIE MOTEIUIIHHS B KJIIMAaTUYHIl CUCTeMi CITOCTEPIraEThCs B MOJISIPHUX peTioHaX, 30-
Kpema B paifloHi AHTapKTUYHOTO IMiBOCTPOBA, Jie pOo3TallloBaHa YKpaiHChbKa aHTapKTUYHA CTaHIlisl «AKaaeMiK BepHancbKuii».
V 3B’3Ky 3 MM HeoOXiHO 3a0e3MeunTy Kpally KOMITIEKCHY OIIIHKY TeHASHLIN KJIIMaTUIHUX 3MiH, 5IKi BxXXe 3adikcoBaHi Ta
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MPOTHO3YIOThCSI B MailOyTHbOMY. BianmoBinHO, MeTa JOCTIIKEHHSI — OLIHUTU 3MiHU KJIIMAaTUYHUX XapaKTepPUCTUK B peTioHi
AHTapKTM4YHOrO niBoctpoBa B XXI cToiTTi, HA OCHOBI OOUMCIIEHHST BiIMOBIAHUX KJIIMaTUYHUX MOKa3HUKIB. O0’€KT AoCi-
JIDKEHHSI: TIPOeKIii XapaKTepUCTHUK TeMIIepaTypy IMOBITPSI Ta PEXUMY 3BOJIOXKEHHS B paiioHi AHTaApKTUYHOIO MiBOCTPOBY Ta
YKpaiHCbKOI aHTapKTUYHOI cTaHIlii «Akagemik BepHancekuii» 3a cueHapismu RCP4.5 ta RCP8.5 (Representative
Concentration Pathway, RCP, Tpaektopii peripe3eHTaTUBHUX KOHLIEHTpalliii). MeToaaMu AOCiIKEHHS € YUCEIbHE MOJIEIO-
BaHHS Ta CTATUCTUYHUI aHaJi3 JaHUX PErioHaJbHUX KJIIMaTUUYHUX MOJEeN sl perioHy AHTapKTUYHOTO TMiBOCTPOBA Bij
MixkHapoaHoro rpoekTy Polar-CORDEX (Coordinated Regional Downscaling Experiment for the Polar Regions, CkoopnuHo-
BaHUIi €KCIIEPMMEHT 3 MacllITaOyBaHHS PEriOHAJIbHOTO KJIiMaTy IS TOJISIPHUX perioHiB). [IpocTopoBuii po3noii ux TaHUX
craHoBUTH 0,44° 3a icropmunuii iepion (1986—2005) ta aBa nepioau MaitbytHbporo 2041—2060 ta 2081—2100. Y mocmimkeH-
Hi OyJIO 3aCTOCOBAHO MporpaMmyBaHHsI MOBOIO R /uisi 06poOKM KJIiIMaTUYHMX PSIIiB TaHUX Ta MOAM(DIKOBAHO PO3pOOIeHUIA
npoektoM Climate4R Hub («Knimar nist R») ko B JupiterNotebook (FOmitep HOyTOYK). 151 OLliHKM KJTIMaTUYHUX 3MiH, IO
BiIOYBalOThCS B paitloHi AHTApKTUYHOTO MiBOCTPOBa, Oy 00paHi HACTYMHI MapaMeTpu: KiIbKICTb JHIB 3 MiHIMaJIbHOIO TeM-
nepatyporo noBitps (T) menire 0 °C, KiabKicTh AHIB 3 MakcuManbHOIO T MenIe 0 °C, 3arajibHa piyHa KiJIbKiCTb OMaiB, ce-
peaHs iHTEHCUBHICTh OIaiB, MaKCMMaJlbHA piuHa TPUBAIICTD Mepioay 06e3 onaaiB, MaKCUMaJibHa piyHa TPUBAJIiCTh Iepioay 3
ornagamu Ginbiine 1 MM Ha 100y, B mepiiiii yacTHHI CTaTTi MpeACTaBIeHi pe3yabTaTH aHali3y TeMIIepaTypHUX iHIEKCiB. Pe3ynb-
TaTW aHali3y pexXuMy 3BOJIOKEHHS OyayTh MpeAcTaBIeHi B ApyTiii yacTUHi cTaTTi. BucHoBKM. [I151 perioHy AHTapKTUYHOTO
MiBOCTpOBa 00MIBA ClLieHapil B cepeHbOMY MependadaloTh 3MEHILEHHST XojloaHoro nepiony. Llei npouec Oyne Oibln Bupa-
XeHuM 111 ciieHapito RCP 8.5, mist skoro HaBiTh 10 cepeIMHU CTOJITTS Mepios 3 Temmeparypoio MeHIe 0 °C IBUIKo 3MeH-
LIyBaTUMEThCS B Mexax JIbonmoBuka JlapceHa, 1110 Moxe CIPUYMHUATU HOTO TMTOBHE a00 YacTKOBe pyliHyBaHHs. B paiioHi aH-
TapKTUYHOI cTaHLil «AKageMik BepHaacbKuii» 3MiHM KJIIMaTUYHMX iHAEKCIB MaiixKe BTpUYi BUIL, HIXX cepeHi 3HaYeHHST TSI
AHTapKTUYHOTO MTiBOCTPOBa 32 000Ma CLIeHaPisSIMU, 1110 CBiTYUTD PO OiJIbIIY Bpa3JIUBICTh IILOIO paiiOHY J0 3MiHM KJTiMary.

Karouogi caosa: AHTAapKTUYHUI TTIBOCTPIB, YKpaiHChbKa aHTapKTUYHA CTaHLisl «AKaneMiK BepHaacbkuii», 3MiHa KJliMaty, pe-
rioHasipHa KiMaTuaHa Moaenb, Polar-CORDEX, cuenapiit RCP.
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