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The internal origin of the west-east asymmetry of Antarctic climate change

Sang-Yoon Jun', Joo-Hong Kim', Jung Choi?, Seong-Joong Kim',
Baek-Min Kim®, Soon-1I An*

Korea Polar Research Institute, 2Seoul National University,
3Pukyong National University, “Yonsei University

Recent Antarctic surface climate change has been characterised by greater warming trends in West
Antarctica than in East Antarctica. Although this asymmetric feature is well recognised, its origin remains
poorly understood. Here, by analysing observation data and multi-model results, we show that there exists a
west-east asymmetric internal mode amplification in austral winter that originates from the combination of
two local factors: the ocean temperature over the Amundsen-Bellingshausen seas and the Antarctic terrain.
The warmer ocean temperature over the West Antarctic sector has positive feedback, with an anomalous
upper-tropospheric anti-cyclonic circulation response centred over West Antarctica, in which the strength of
the feedback is controlled by the Antarctic topographic layout and the annual cycle. The current west-east
asymmetry of Antarctic surface climate change is undoubtedly of natural origin because no external factors

(e.g., orbital and anthropogenic factors) contribute to the asymmetric mode.

Key words: Antarctic climate, Atmosphere-Ocean coupled model, Decadal variability, external forcing
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Dynamical control of the Tibetan Plateau on the
East Asian summer monsoon
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The origin of the East Asian summer monsoon (EASM) - the sole monsoon existing in the sub-
tropics-midlatitude in the northern hemisphere - has long been recognized as an elevated heating and me-
chanical forcing of the Tibetan plateau, and the land-sea zonal heat contrast. However, the relative con-
tribution of individual processes to the generation of the East Asian summer monsoon and, therefore, the
underlying basic physics are unexplored. Here, we show that the EASM is mainly driven by the dynamical
effect of the Tibetan plateau, in which forced topographic Rossby waves induce downstream southerlies, a
crucial factor in EASM precipitation. From idealized general circulation model (GCM) simulations, the dy-
namical effect of mountains is revealed to account for ~65% of the total East Asian summer precipitation,
whereas the elevated heating and land-sea heat contrast are only responsible for ~15% each and the moun-

tain-drag effect accounts for less than 5%.

Key words: East Asian summer monsoon, Tibetan Plateau, dynamical effect
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Stratospheric initial condition for skillful surface prediction in the ECMWF
model

5 A aAe

Metist Al ket

=]
=T

rio
_E

2] £ 59] S2S(subseasonal-to-seasonal) A]|ZFFR oA o] 7|AF oo st TAlo] F7} st Ut} 9]
oA AA AFATEWMOYN AL S25 ABFReNAY |24 G447 Bas ols) ZHL AT <25
prediction project>& A1Z5FATH B ATAME o] T2AEH Feist ECMWE G4E o5 A2d9
7 19%(1998/99-2016/17¢) AR E o] £3te] ButT Aedol sur|eto] tt =4S BAsY
ooE 1709 GAHE WNE WE ARE Afstden, A5 294 275 Am AL
229) 2 BHo A83G7] R 2 Agubtt 2679 o Aol ZATTHE 49474-26¢19%)). of
24 AdS 93] ERA-Interim3} 9] F7FA} A 4=(Pattern Anomaly Correlation Coefficient)S A3}
i, o] A7t 0.60] H= E& 38t o]E P-day(predictable day)etil A oJst Rt Ft P-day= 9.8Y
ol ot} P-dayd] REL 59 o] 542 E 208 o[ 47k WS cheFstA et wekA Pday7t 859
ol3t¢l B$E Low Skill(LS) AtElZ ZEFSFHL(FT 1487H), P-day7} 119 oAU ABSE
High-Skill(HS) AFal(% 12270)2 2523ke] 0|5 zbe] @4 FFE 2719 Aol Auugch = A
2% o AFE ofxEE 9 FFE7t Zonal Wave-19] E*‘L‘___—. Zte Aoz HAE AL} HSAHE Q)
Z71%-E LSAH| o vl Wave-19] A3 oYz Hujrt Zas= 42 729 EA4S 2. bk
© WAL E ATE0l AT FAYT B2E 438 FEH SHE: polar vorexd] 7E)
wa ohie 43AY AU Conlly-asymmerric) FE EF waved] Au Ash} WAt
(reflection) H4¢ F3) A7A A 240] G 1A 5 Aok Y&& o Aol

Key words: S2S ¢|&, ECMWF YAHE oS wd, 454E 27|F

# o] AFE FFAFAT FA=HAT7INEA LAY (NRF-2019R1T1A1A01057039)2] A o2 4=3)

20



20199 F27]4ete] stestads] 257
Proceedings of the Autumn Meeting of KMS, 2019

71%% / 718 3-4
Impact of tropical forcing on Arctic sea ice
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Pusan National University, Pusan, Korea

Sea ice is an important part of the Earth system. The variability of sea ice influences the ocean, the at-
mosphere, and the marine ecosystem by modulating the ocean salinity, the heat flux exchange between the
ocean and the atmosphere, the stratospheric polar vortex, the Earth surface albedo, and the polar
environment. Many previous studies have found that the midlatitude weather and climate are affected by the
sea ice variability through the planetary Rossby wave response which comes from the polar region. Hence,
predicting and understanding the sea ice variability is essential.

It has been revealed that the high-latitude circulation anomaly is modulated by tropical forcings, such as
the El Nifo-Southern Oscillation (ENSO) and the Madden-Julian Oscillation (MJO), and the dynamical
mechanisms have already been investigated. However, the impact of tropical forcing on Arctic sea ice and
the related physical mechanism are not explicitly understood. In this study, we show that how tropical forc-

ing affects Arctic sea ice using the Rossby wave theory.

Key words: Arctic sea ice, tropical forcing, tropical-extratropical teleconnection, Rossby wave theory
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Impact of autumn Arctic sea-ice on the interdecadal relationship between
Arctic Oscillation, Siberian High, and East Asian winter monsoon

Jin-Ho Choi', Han-Kyoung Kim', Byung-Kwon Moon, Sang-Wook Yeh?, Hye-Rim Kim?

'Division of Science Education/Institute of Fusion Science, Chonbuk National University, Jeonju, Korea,
2Depar‘[men‘[ of Marine Sciences and Convergence Technology, Hanyang University, Ansan, Korea

The Arctic has been undergoing an unprecedented global warming. In turn, the reduction of Arctic sea-ice
cover has influenced the climate of Arctic and middle latitudes. In this study, we examine the interdecadal
relationships among the winter Arctic oscillation (AO), Siberian High (SH), and East Asian winter monsoon
(EAWM), and investigate how those relationship have been affected by the reduction in autumn Arctic
sea-ice cover (ASIC). Through linear regression and correlation methods, before mid-1990s (1972-1993), the
AO indirectly affects the EAWM through influencing the SH, maintaining statistically significant relation-
ship among the AO, SH, and EAWM. A deepened Aleutian lows, enhanced East Asian trough, and East
Asian jet stream are observed. However, after mid-1990s (1994-2015), the reduction of the ASIC in
Kara-Laptev Seas has a robust positive feedback cycle with the winter SH and EAWM, which leads to ex-
pansion (toward northwest) of the SH and enhanced cooling effect in Eurasia and East Asia. Conversely,
the AO caused by the reduction ASIC shows a significant pattern localized in the Greenland Sea and the
Barents Sea. Due to the weakened variability of AO, it only contributes to temperature changes in Eurasia.
Therefore, the relationship between the AO (SH) and EAWM has weakened (strengthened) due to the re-
duction of ASIC during 1994-2015.

Key words: Arctic Oscillation, Siberian High, East Asian winter monsoon, autumn Arctic sea-ice,

SH expansion
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