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Climate projections over the Antarctic Peninsula region
to the end of the 21 century. Part I1: wet/dry indices

Abstract. Objective of the study is an assessment of possible climate change in the region of the Antarctic Peninsula from 1986
until the end of the 21st century projected by the RCMs’ ensemble. During the last decades Antarctica has undergone pre-
dominantly warming, with the highest rate of surface air temperature increase found over the Antarctic Peninsula, where the
Ukrainian Antarctic Akademik Vernadsky station is located. There is a unique ecosystem in the region which is vulnerable and
under the growing impact of a changing weather regime due to rapid climate changes with consequent changes in sea ice, land
distribution under snow/ice, etc. Thus, an important task for the region is an estimation of climate change trends and definition
of possible subregionalization. Data and methods. Data of two regional climate models HIRHAMS and RACMO21P forced by
two global climate models EC-EARTH and HadGEM from the Polar-CORDEX (Coordinated Regional Downscaling Experi-
ment - Arctic and Antarctic Domains) as part of the international CORDEX initiative were used in the study. Spatial distribution
of the model output is 0.44°. Set of scripting codes developed by Climate4R project (An R Framework for Climate Data Access
and Postprocessing) was modified in order to extract data for the Antarctic Peninsula region from the Antarctic domain and
obtain climatological characteristics for individual RCMs and their ensemble mean. Projected changes in wet/dry climate indi-
ces for scenarios RCP4.5 and RCP8.5 for two periods 2041—2060 and 2081—2100 were assessed with respect to the historical
experiment 1986—2005. Results. An analysis of projected wet/dry climate indices for both RCP4.5 and RCP8.5 scenarios is
presented in Part II of the paper. An analysis of the cold temperature indices (FD, ID) is presented in Part I of the study. In the
historical experiment Larsen Ice Shelf and leeward east coast are the regions with the lowest total precipitation in wet days
(PRCPTOT, 200—300 mm) and simple daily intensity index (SDII, about 5 mm/day) with under 10 days of consecutive wet days
(CWD) and up to 30 days consecutive dry days (CDD). In the cross of the 21st century, duration of dry spell is projected to
shorten for the whole peninsula and for Akademik Vernadsky station by about 7—10% under the scenario RCP4.5 and 10—15%
under the RCP8.5. Projected SDII changes are up to +20% till the end of the century under the scenario RCP8.5 at north-west
coast of the Antarctic Peninsula. Conclusions. Over the Antarctic Peninsula region both scenarios project an average increase in
total PRCPTOT and SDII; overall the maximum length of CWD is extended while the maximum length of the CDD is reduced.
In combination with decreasing number of frost (FD) and ice (ID) days, the pattern of changes differs notably across the pen-
insula. It is shown in the first part of the paper that over the Antarctic Peninsula region, both scenarios project an average de-
crease in the cold season period. The most pronounced changes of ID and FD climate indices are for the Larsen Ice Sheet area.
Analyzing results presented in both parts of the paper we can distinguish a few subregions with different projected changes in
climate conditions based on obtained climate indices. Obtained results can be used for studies of the climate changes impact on
ecosystems in the region and for the strategic planning of future activities (scientific, touristic, fishery, etc.).
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INTRODUCTION

Antarctica is among the most important players in
global climate. During the last decades it has under-
gone predominantly warming, however, over the
Antarctic continent it was not homogeneous, and the
highest rate of surface air temperature increasing was
found over the Antarctic Peninsula based on the sta-
tion data of 1966—2000 (Marshall et al., 2006, Doran
et al., 2002, Steig et al., 2009).

The Antarctic Peninsula has a complex topography.
Mountains are an essential part of it, including a lot
of volcanoes on the nearby islands. The highest peaks
in the Antarctic Peninsula mountain ridge are Mount
Jackson (3 184 m) and Mount Hope (3 239 m). The-
re are a lot of different types of glaciers in the region:
from the smallest ice caps on islands to the large out-
let glaciers forming ice shelves. Besides this, there is
plenty of sea ice along the peninsula. All these types
of ice respond differently to changes in temperature
and precipitation regimes. The biggest in the region
Larsen Ice Shelf has collapsed a few times driven by
both atmospheric and oceanic warming according to
Marshall et al. (2006). Very recent study by Wille et
al. (2019) has shown that the main trigger for melting
in the West Antarctica can be attributed to the atmo-
spheric rivers, bringing from lower latitudes warm
airmass with huge amount of moisture causing ex-
treme precipitation events over ice shelves.

Many biological studies, e.g. Convey, Smith (2005),
have found that increasing air and water temperatures,
reducing ice and snow covers on the islands and the
Mainland mainly lead to increasing and developing
of biodiversity in this region. At the same time, new
milder weather conditions in austral summer pro-
mote growth of touristic industry and fishery, and
more smooth logistic operations for Antarctic sta-
tions and biological, oceanographic and another re-
search. Therefore, a study of possible climate change
over this region addresses some important issues:
what distribution of snow/ice cover could be expect-
ed in the future and how it will influence an overall
picture, biodiversity and other aspects of the region?

The main modern instruments for climate study
are Global Climate Models (GCM), the most ad-
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vanced one of them is the so-called Earth System Mo-
del, which includes representations and interactions
between all components of the Earth’s climate system:
Atmosphere, Hydrosphere, Cryosphere, Biosphere and
Lithosphere. GCMs can be used to study past, pres-
ent and future climates, the later based on different
scenarios, but they cannot describe regional climate
features good enough due to low spatial resolutions
and in most cases simplified physics (Connolley,
O’Farrell, 1998). That is why Regional Climate Models
(RCMs) forced by GCMs driving fields are used for
regional climate research (IPCC, 2013). As opposed
to GCMs, RCMs have higher spatial and temporal
resolutions, so they are more useful, particularly for
mountain regions. Also, RCMs better than GCMs
describe mesoscale physics in the atmosphere.

In this paper we consider two RCMs HIRHAMS
(Christensen et al., 2007) based on a subset of the
HIRLAM model (HIgh Resolution Limited Area
Model) and physics from ECHAM, and RACMO21P
(RegionAl Climate MOdel) (van Meijgaard et al.,
2008) forced by two GCMs EC-EARTH (A Europe-
an community Earth-System Model) and HadGEM
(Hadley Centre Global Environmental Model). Fea-
tures of HIRHAMS in comparison to ERA-40 are
examined in Dethloff et al. (2010), while RACMO
21P forced by ERA-40 (ECMWF re-analysis of the
global atmosphere and surface conditions for 45
years) was explored in Rodrigo et al. (2013). van Wes-
sem et al. (2016) use RACMO2.3 to estimate back-
ground climate conditions in snow balance research
over the Antarctic Peninsula.

The main objective of the study was to assess a pos-
sible climate change in the region of the Antarctic Pe-
ninsula until the end of the 21st century projected by the
RCMs’ ensemble. The assessment was based on ma-
jor cold and wet/dry climate indices proposed by World
Climate Research Program WCRP (Karl et al., 1999;
Peterson et al., 2001) and calculated by climate4R
open framework tools (Iturbide et al., 2019).

DATA AND METHODS

Detailed description of used data and methods are pre-
sented in the first part of the paper (Chyhareva et al.,
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2019). Here just a brief description will be presented
essential to understand the results and conclusions.

This research is based on results of Polar-CORD-
EX initiative (Coordinated Regional Climate Down-
scaling Experiment for the Polar Regions) (Giorgi,
Gutowski, 2015; Koenigk et al., 2015). Driving fields
for used RCMs were derived from two GCMs of the
Fifth Coupled Model Intercomparing Project (CMIP5)
(Taylor et al., 2011). Three runs of two regional cli-
mate models (RCMs) available at Antarctica Polar-
CORDEX web-site (http://climate-cryosphere.org/
activities/targeted/polar-cordex/antarctic) at the time
of the study were used: RACMO21Pv1 and HIRHAMS
both forced by EC-EARTH GCM, and RACMO21
Pv2 forced by HadGEM2 (van Meijgaard et al., 2008,
Christensen et al., 2007, Collins et al., 2008, http://
www.ec-earth.org). Ensemble was formed by averag-
ing of the above three runs and their mean as like as
all individual RCM runs were processed in order to
calculate indices and their dispersion by a software
tool climate4R (Iturbide et al., 2019).

Outputs for historical runs with driving fields from
ERA-Interim for the period of 1986—2005 (Granier
et al., 2011) and two scenarios for Polar-CORDEX
namely Representative Concentration Pathways (RCPs)
for radiative forcing 4.5 W/m? (RCP4.5, Thomson et
al., 2011) and 8.5 W/m? (RCP8.5, Riahi et al., 2011)
are considered for two future periods: 2041—2060 and
2081—2100.

Orography of the whole RCM HIRHAMS domain
is presented in Figure 1, a, while a part of the West
Antarctica orography from RACMO?2 is at Figure 1, b.
We focus on the Antarctic Peninsula region where
narrow and high ridge of mountains is clear recogni-
zable on the maps of both RCMs. However, the high-
est isolines are of 1800 m (Fig. 1, @) and 1500 m (Fig.
1, b) in Palmer Land region, while real peaks reached
much over 2000 m (Mt. Jackson, Mt. Coman, and
Mt. Hope) show obviously misrepresentation of the
topography in the models.

Estimation of climate change in the Antarctic Pe-
ninsula region was done on the basis of six indices
from the recommended by the World Climate Re-
search Program WCRP (Karl et al., 1999; Peterson et
al., 2001).
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Fig. 1. a — modelled topography of the whole Antarctica do-
main by HIRHAMS from Fig. 1 in Dethloff et al. (2010); b —
modelled topography of part of the West Antarctica by
RACMO?2 adopted from Fig. 15 in Rodrigo et al. (2013)

Cold temperature indices were described in the first
part of this paper (Chyhareva et al., 2019): FD —
frost days, number of days per year when daily mini-
mum temperature is less than 0°; ID-ice days, num-
ber of days per year when daily maximum tempera-
ture is less than 0°. This part is devoted to wet/dry
indices, namely:
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Fig. 2. Wet/dry climate indices over the Antarctic Peninsula and its ice shelves for Historical period 1986—2005: « — PRCPTOT

(mm); b — SDII (mm/day); c — CWD (days); d — CDD (days)

« PRCPTOT (mm/year) as annual sum of precipita-
tion in wet days (WD), when daily sum is over 1 mm;

« SDII (mm/day) simple daily (precipitation) inten-
sity index calculated as PRCPTOT divided by num-
ber of WD;

« CWD (days) the longest period in year with con-
secutive WD;
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« CDD (days) the longest period in year with consecutive
dry days, when daily precipitation sum is less than 1 mm.

Although CDD index may not be representative
for continental Antarctica because of naturally dry
climate, but for the Antarctic Peninsula region where
precipitation amount is often more than 1000 mm
(van Wessem et al., 2016) it is still relevant.
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Fig. 3. Time series
e, g) and RCP8.5

of climate indices PRCPTOT (q, b), SDII (¢, d), CWD (e, f), CDD (g, /) for Historical (all), RCP4.5 (q, c,
(b, d, f, h) scenarios for the 21% century. Solid line is RCM’s ensemble means. Shaded areas on graphs are

representing RCMs’ ensemble range
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RESULTS

In this section, obtained results for the above four cli-
mate indices are presented and discussed as the mean
of used RCMs. Spatial features will be analyzed as
maps for three periods and time-series of the indices
for both averaged over the whole domain and a single
grid point nearest to Akademik Vernadsky station.
The specific obtained feature is that changes in the
wet/dry indices for Akademik Vernadsky station have
similar tendencies and values as averaged over the
whole Antarctic Peninsula. It differs from the find-
ings for the cold temperature indices’ changes, when
range of values for Akademik Vernadsky station few
times exceed the range of averaged values for the
whole peninsula (Chyhareva et al., 2019). Since the
obtained wet/dry indices for Akademik Vernadsky
station do not differ significantly from the character-
istics for the whole peninsula, they are not discussed
in detail and presented in the Appendix.

Analysis of the wet/dry indices over
the Antarctic Peninsula for historical period

Regions with the highest precipitation amount and
intensity are found on the west windward side of the
Antarctic Peninsula, namely, Graham Land and
Palmer Land, north-west of Alexander Island (Fig. 2,
a, b). In the above region the longest CWD (with pre-
cipitation > 1 mm) is less than 20 days with some
points at the coast where this period is longer (Fig. 2,
¢), and the longest CDD (with precipitation < Imm)
is mostly over 20 days with a minimum of less than 10
days (Fig. 2, d). Respectively the regions with the
lowest PRCPTOT values (200—300 mm) and SDII
(about 5 mm/day) are Larsen Ice Shelf and leeward
east coast where CWD is less than 10 days, while
CDD is up to 30 days (Fig. 2).

Projections in the 21st century

Increase in the total precipitation is projected at the
end of the century by both scenarios. According to
the scenario RCP4.5 PRCPTOT is expected to in-
crease by 17% in the middle of the century compared
to the historical period of 1986—2005 and remain on
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the same level at the end of the century (Fig. 3, a).
According to scenario RCP8.5 PRCPTOT is project-
ed to increase from 20% in the middle to approxi-
mately 40% till the end of the 21% century (Fig. 3, b).

Projected changes for SDII are not so high, and
they are similar to the PRCPTOTS’ time series (Fig. 3,
¢, d). SDII increase for about 5% is expected from the
middle to the end of the century according to the sce-
nario RCP4.5 (Fig. 3, ¢). Under the scenario RCP8.5
projected SDII changes are from about 8% at 50" of
21% century and increasing up to 20% till the end of
the century (Fig. 3, d). These results indicate increas-
ing of precipitation intensity in the 21 century.

In the 21% century, the number of CWD will increase
by 5—10% to the end of the century in the Antarctic
Peninsula region under scenario RCP4.5 (Fig. 3, e) and
by 7—15% under scenario RCP8.5 (Fig. 3, /). Higher
variability is projected for Akademik Vernadsky station
(Fig. 3, a). Here, maximum values could exceed 30%
in some periods according to both scenarios; however,
averaged multiyear mean changes are similar to aver-
aged values over the whole peninsula. Variability of
maximum changes is higher for CWD than for CDD.

In general, duration of maximum dry spell is pro-
jected to become shorter under both scenarios for the
whole peninsula and for Akademik Vernadsky sta-
tion. Changes are projected to be about 7—10% un-
der the scenario RCP4.5 (Fig. 3, g) and 10—15% un-
der the RCP8.5 (Fig. 3, h).

Spatial distribution

Several regions are found for the projected changing
precipitation regime. The least changes are expected
on the east leeward hills of Graham Land and in the
region of the Larsen Ice Shelf for the scenario RCP4.5
with increasing of precipitation total less than 10%
(Fig. 4, a, b). Under the scenario RCP8.5 the de-
crease in precipitation and its intensity down to 5% is
projected over the Larsen Ice Shelf in the middle and
increase up to 10% at the end of the century (Fig. 4,
¢, d, Fig. 5, ¢, d). These values are the lowest over the
Antarctic Peninsula for both scenarios.

In general, under RCP4.5 increases by 20—30%
for PRCPTOT (Fig. 4, a, b) and 5—10% for SDII
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Fig. 4. Spatial distribution of PRCPTOT mean change (%) for the pointed climatic periods for scenarios RCP4.5 (a, b) and

RCP8.5 (c, d)

(Fig. 5, a, b) are projected over the vast majority of
the peninsula for both periods. Under scenario
RCP8.5 on the west windward slopes of the peninsula
maximum obtained values for the middle of the cen-
tury are higher by 40% for PRCPTOT (Fig. 4, ¢) and
by 15% for SDII (Fig. 5, ¢). The projected changes of
the indices till the end of the century are over 60% for
PRCPTOT in the region of Palmer Land (Fig. 4, d),
and precipitation intensity is projected to increase by
15—25% (Fig. 5, d).

The spatial distribution of projected changes of
consecutive wet days presented in Fig. 6 has a simi-
lar pattern as of PRCPTOT and SDII. There is de-
creasing in CWD for Larsen Ice Shelf and some re-
gions of the east coast (leeward slopes at prevailing
west winds) under the RCP4.5 scenario (Fig. 6, a,
b). These changes are about —10% with maximum
of about —20% till the end of the century. At the
same time for the majority of the region of about
10% decreasing in CDD is also projected (Fig. 7, a,
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Fig. 5. Spatial distribution of SDII mean change (%) for the pointed climatic periods for scenarios RCP4.5 (a, b) and RCP8.5 (¢, d)

b). For the rest of the peninsula, increasing of CWD
period by 10% in general and up to 20% on some
west mostly windward mountain slopes is obtained
(Fig. 6, a, b). For these regions, projected CDD
changes are 10% decreasing, with maximum de-
creasing of about 20% in mountain regions till the
end of the century (Fig. 7, a, b).

Projected changes for CWD under the scenario
RCPS8.5 have more pronounced decreasing of the in-
dex by about —10% (Fig. 6, ¢) with maxima of about
—20% (Fig. 6, d) on the eastern leeward slopes of
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mountains and Larsen Ice Shelf. For the rest of the
peninsula, increasing of CWD period of about 10-
20% with maxima of about 30% at the middle and
20—30% with maxima up to 40% till the end of the
century is projected.

At the same scenario RCP8.5 decreasing of CDD
period by 10—20% is expected for almost the whole
peninsula (Fig. 7, ¢, d). It is higher on windward west
slopes and in mountain regions, where maximum
changes could exceed 40% till the end of the century.
Since CDD is projected to decrease for the majority
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Fig. 6. Spatial distribution of CWD mean change (%) for the pointed climatic periods for scenarios RCP4.5 (a, b) and RCP8.5 (¢, d)

of the peninsula, potentially there could be subre-
gions where CWD and CDD will be decreasing si-
multaneously (Fig. 6, ¢, d, Fig. 7, ¢, d).

CONCLUSIONS AND DISCUSSIONS

Remarkable features of obtained PRCPTOT and
SDII changes’ projections over the Antarctic Penin-
sula are associated with its orography, namely the
highest increase in precipitation amount and inten-
sity are observed on windward slopes. Since the An-
tarctic Peninsula is under the influence of both warm

oceanic westerlies and cold winds from the continent
(Turner et al., 2005), projected warming will cause
more evaporation from the ocean resulting in more
precipitable water in the atmosphere of the region
(Feng et al., 2019). Hence precipitation pattern trig-
gered by Antarctic Peninsula mountains expects
changes. Moreover, smoothed and underestimated
terrain height can decrease the modeled precipita-
tion in comparison with real values. This issue has
been studied in many works from different parts of
the world, e.g. (Cannon et al., 2017). An increase in
precipitable water can probably intensify formation of
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Fig. 7. Spatial distribution of CDD mean change (%) for the pointed climatic periods for scenarios RCP4.5 (a, b) and RCP8.5 (c, d)

atmospheric rivers, which have a significant and un-
certain effect on the formation of snow and ice cover
in Antarctica (Wille et al., 2019).

In general, the CWD period is extended while of
the CDD period is reduced. CWD changes are much
more influenced by the orography than CDD, where
CDD increasing just for a few points on the east
slopes are found.

Changes of the analyzed wet/dry indices time series
in the Akademik Vernadsky station region are similar
to changes over the whole Antarctic Peninsula. This
is different from the tendency for cold temperature
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indices, for which projected changes for Akademik
Vernadsky station had both much bigger variability
and values than for the Antarctic Peninsula in gen-
eral (Chyhareva et al., 2019).

Analyzing results presented in both parts of the re-
search (Chyhareva et al., 2019) a few subregions with
different projected changes in climate conditions based
on obtained climate indices can be distinguished:

a. Leeward slopes of Graham Land and Palmer
Land. A decrease in the number of frost and ice days
(which indicates an extension of the warm period)
and a slight increase in precipitation and their inten-
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sity in these regions are projected. Also, a decrease in
CWD duration is predicted here. The highest warm-
ing and drying are projected for Larsen Ice Shelf ac-
cording to both RCP4.5 and RCP8.5 with significant
decrease of frost and ice days in combination with
just 10% increase in precipitation.

b. Windward slopes of ridges, Graham Land and
Palmer Land. Maximum projected increasing of pre-
cipitation and comparatively low decreasing of ice
and frost days, with projected substantial reducing of
CDD and extending of CWD.

c. West coast and islands, including Alexander Is-
land and George VI Sound. Increasing of precipitation
and their intensity, extending of CWD, reducing of
CDD and remarkable decreasing of frost and ice
days. According to both scenarios, islands in the
north-west will experience the highest increase in
PRCPTOT and SDII with simultaneous projected
one of the highest frost and ice days decline.

It should be stressed that obtained increasing/de-
creasing of precipitation cannot be directly connected
with ice/snow balance, because we cannot define rain/
snow fraction of future precipitation from the analyzed
indices. Reducing of ice/frost days can indirectly indi-
cate on changing precipitation fraction towards rain,
which could lead and intensify melting of ice sheets.

Even if there is snow precipitation, which part of it
will be accumulated, is still the question, which could
be answered only from extensive field experiments.

Future research on other climate indicators can add
more information in order to project ice/snow balance
of Antarctic Peninsula region more precisely.

Obtained results could be used for impact study on
ecosystems in the region, e.g. colonization of the
land, used to be under the snow/ice and developing
of biodiversity (Convey et al., 2005, Sancho et al.,
2007, Sancho et al., 2017).
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KnimMaTuuni npoekuii B paiioni AHTapKTHYHOTO MBOCTPOBA
1o Kinug XXI croitra. Yacruna I1: ingexcu 3B010KeHHs

Pedepat. MeTa nociipkeHHs: — olliHKa MOXJIMBOI 3MiHU KJIiMATy B PerioHi AHTApKTUYHOTO MiBOCTPOBA 10 KiHIIS 21 CTOMITTS
3a MPOEKIIiIMU aHCAMOJTIO perioHaIbHUX KiTiMatTnaHuX Mozesieid (PKM). BripomoBX ocTaHHIX IeCATUIITh Ha TIepeBaXkaroviit
TepUTOPii AHTAPKTUAM CIIOCTEPIra€ThCs MOTEIUTiHHS, BOHO HalliHTEeHCUBHIIIE 111 AHTapKTUYHOTO MiBOCTPOBA, JIe 3HAX0-
JIIUThCS YKpaiHChbKa aHTapKTUYHA CTaHLis «AKafaeMik BepHancbkuii». Y perioHi icHye yHiKaJbHa €KOCUCTEMA, sIKa € Bpa3Jin-
BOIO J10 3MiHM ITOTOIHOTO PEXUMY, 1110 BiOYBA€ETHCS i/l BILIMBOM LIBUIKMX 3MiH KJIiMaTy Ta iXHiX HACJiIKiB, 30KpeMa, 3MiHU
PO3MOIiTy MOPCHKOTO JIbOMY Ta CYIIi BKPUTOI CHiroM / ikogoM ToIio. OTxke, sl perioHy BaskJIMBUM 3aBIaHHSIM € OIliHKa
MPOEKIili 3MiHU KJIiMaTy 3 BA3HAUEHHSIM OKPEMUX PaliOHiB 3 MOAIOHMMHU TeHAeHLisiMU. Jlani Ta meToau. B nocnimxeHHi BU-
kopuctoByBaiucs naHi iBox PKM HIRHAMS ta RACMO21P, nist perioHy AHTapKTUYHOTO TiBOCTPOBA, BiJl MiXKHApPOITHOTO
npoekTy Polar-CORDEX (KoopanHoBaHuii perioHaIbHUI €KCIIEPUMEHT 3 TMHAMIYHOTO MacIlTabyBaHHS ISl peTioHiB AH-
TapKTUIU Ta APKTUKM) B pamKax MixkHapoaHoi iHiuiatuBu CORDEX. IpanuuHi ymoBu PKM 0Oynu B34Ti 3 r100aibHUX KJTi-
matuyHux Mozeieit EC-EARTH ta HadGEM. ITpocroposuit posnofin nanux PKM cranoBuTts 0,44°. Ckpuntu, po3po0JieHi
npoekToM Climate4R (Cepenouiie R 115t foctyny 10 KiiiMaTUYHUX JaHUX Ta iX 00pOOKM), 0y10 MOAUDIKOBAHO /151 JOCTYITY
JI0 TAaHUX JUTsI AHTAaPKTUYHOTO MTiBOCTPOBA 3 TOMEeHY AHTApKTUIN Ta OTPUMAaHHS KTIMaTOJIOTIYHUX XapaKTePUCTUK TSI OKpe-
mux PKM Ta ix ycepenHeHHs 3a aHcamoOyieM. [IporHo3oBaHi 3MiHM KJIiMaTUYHUX MOKA3HWKIB TEpioay 3 ornagaMu Oijiblie
(Mmenire) 1MM Ha geHb 3a 1BoMa ciieHapismu RCP4.5 i RCP8.5 3a aBa nepionu 2041—2060 pp. ta 2081—2100 pp. Oysu oriHe-
Hi BiMOBIAHO 10 icTOpUYHOro ekcrepuMeHTy 1986—2005 pp. Pe3ynsraTti. AHati3 IPpOrHO30BaHUX MOKA3HMKIB PEXKUMY 3BO-
JIoxeHHs 3a aBoMma ciieHapisimu RCP4.5 i RCP8.5 npencrasnenuii B yactuni I crarti, Toai sik aHanis inaekciB xonony (FD,
ID) 6yB npencrasienuii y yactuHi I jocimkeHHs. 3a icTOpUYHUM €KCIIEPUMEHTOM JIbOAOBUK JlapceHa Ta MiABITpsiHE CXilHe
y30ePEeskKsI € perioHaMU 3 HATHIXKUYOIO 3araJIbHOO KijlbKicTio omnamiB y BoJiori mHi (PRCPTOT, 200—300 mM) Ta cripoleHuM
I000BUM iHIeKcoM iHTeHcuBHOCTI onaniB (SDII, mpubiu3Ho S5MM/neHb), Mpy LIbOMY TPUBAIICTb MHIB TTOCITJIb 3 OMagaMu
oinpire 1Mm (CWD) no 10 aHiB, a TpUBalicCTh MOCAiNOBHUX IHIB 3 onanamMu MeHuie 1 mm (CDD) no 30 anis. ¥ XXI cTomiTti
nporHosyetbest, 1o CDD Ha BchboMy MiBOCTPOBi Ta Ha aHTapKTWUYHIN cTaHIIiil «AKagemMik BepHancbkuil» CKOPOTUTHCS Ha
7-10% 3a cuenapiem RCP4.5 i Ha 10—15% 3a cuenapiem RCP8.5. Takox nporHo3yerbest 3meHineHHs SDII va 20% no KiHis
crouitTs 3a cueHapieM RCP8.5 Ha nmiBHiYHO-3axigHOMY y30epeskki AHTapKTUYHOTO MiBocTpoBa. BucHoBKu. [11s1 perioHy AH-
TapKTUYHOTO IMiBOCTpOBa 00MIBA ClLieHapil MPOrHO3YIOTh B LIJIOMY 30iIbIIEHHS 3arajibHO1 KiJIbKOCTi OMajiB Ta X iHTEHCUB-
HOCTI; B LIJIOMY MaKcUMallbHa TPUBAIICTh Mepioay 3 onagamu Oibiie 1 MM 301IbIIy€EThCSI, 2 MAKCMMaTbHA TPUBAJICTD MEPi-
O/ly 3 oIaJaMu MeHIe 1 MM — CKOpOYYEThCS. Y MOENHAHHI 3i 3MEHILIEHHSIM KiJIbKOCTI AHIB 3 MiHiMasibHOIO (FD) Ta Makcu-
manbHoo (ID) Temnieparypoto Menie 0 °C 3MiHM HEOJHOPIAHI Ha MiBOCTPOBi. Y Mmepliliii YacTUHI cTaTTi OyJ10 MOoKa3aHo, 110
IUIS1 perioHy AHTapKTUYHOTO MiBOCTPOBA 32 IBOMA CLIEHAPisSIMU MPOTHO3YETHCS 3arajloM 3MEHIIEHHS TPUBAJIOCTI XOJI0JHOTO
nepioay. Halicyrresiiui 3MiHu kiiMaTuuHuX iHnekcis ID ta FD nporHosyiooTbes aig aboaoBuka JlapceHa. AHaji3yrouu pe-
3yJIbTaTH, MPeACTaBlieHi B 000X YaCTHHAX CTaTTi, MU MOXEMO BUIIIMTH KijlbKa paliOHIB B PETiOHi 3 Pi3HWMU MPOrHO30BaHU -
MM 3MiHaMM KJIiMaTMYHUX YMOB Ha OCHOBi OTPMMAaHUX KJIiMaTUYHUX MTOKAa3HUKiB. OTpuMaHi pe3yabraTé MOXYTh OYTH BU-
KOPUCTAaHI SIK JJIs1 BUBYEHHSI BIUIMBY Ha €KOCUCTEMU B PETiOHI, TaK i IJIs CTpaTeriyHoro rjaHyBaHHsI MailOyTHbOI AisSIbHOCTI
(HayKoBO1, TYPUCTUYHOI, pUOHOI TPOMUCIIOBOCTI Ta iH.).

Karowoei caoéa: AHTapKTUYHUII TMIBOCTPiB, YKpalHCbKa aHTApKTUYHA CTaHLis «Axkagemik BepHaacbkuit», KiliMaTU4Hi
MOKAa3HMUKM, perioHajibHa Mozesb KiiMaty, Polar-CORDEX, cuenapii RCP.
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Fig. A.1. Time series of PRCPPTOT change for Antarctic Peninsula (pink) and the Akademik Vernadsky station (black)
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Fig. A.4. Time series of CDD change for Antarctic Peninsula (pink) and the Akademik Vernadsky station (black)
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