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BE HABIRRATHGEIRAGNHEGAEFZRFBE FRORALAELRAGLE | XEFA
HFEEMHELZ MTHRARCANRREAALREZIN, LK Z2EERENR I T | ALAFR;

184 72 % &, AX %4 ERAS B o4 F# vl & CMIP6  MPI-ESM1-2-HR # X 7 & | & 3t ¥ 3k Fr K
Wb AR, B E T A E & A 3R K A T2 % 3 (Inter-Hemispheric atmospheric mass | &, i 2 % 3 ;
Oscillation, THO) 5 A LA F R F F WK A AL ST AL FZ ARG Y a, AAEN, B | BEBERER;
S FEHMNBEERXNERHYEANALFIHO 5 AL FRALEZFHIEMXX L, [HO | CMIP6
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PR, LAFAEE A TEETHRRLAFREAABREAZEY 0 LI KK,
=oAL, AT RPFAEARTABLEHRLARAT LASZT L5 H it m#
oy iy M R AR, AN 33 THO 4 T R AL Ae £ 269 IR 45 .

% W 4 Z= X ( East Asian Winter Monsoon,
EAWM) 2t B RA FREENRKIAAMARZ
— 2R I 1 R SR A A A S B - 4 E A R T
£ H] (Huang et al.,2012) . P40 FF & K X 3t 2
S R = (A AN BN =l = N s | B =
XU sl A5 L #E A 7E — i, 1 B EAWM 3 R 40
(Wang et al.,2010) , EAWM — >4 (9 1 5002 H
5 TR 1 22 1) L B S FEL R (AR b B A A1), EAWM
iy i S AR IV b, 2 MR S O A1 Tl v s A0 R T
BB, S A 3 vp £ BE M DX, A I ) 3K AT | X (Chen
et al.,2000) . i T2 VAR HIX , EAWM ]
TEVE R BT b 23 5] R X i, X 48 2 55 R A
ZZ KA 5, H i EAWM 1E 4 Bk ROE /Y 4 5 Al GE
R P AR R 2 OCHE A AE A (Eroglu et al.,
2016) , EAWM 1438 % 7 | i 2R 7 1 X J€ ¥ T4 9 At

WA R B UK R AN TP 2R 2 AR e I XY
SRR (T —3C4F,2014) . EAWM # 5 % AL
S e A i R A AR AR S SR L AT fiE
BT P R A A i R U F A & AR (Zhang et
al., 1997 ; Park et al.,2011; Wu et al.,2011; F B3
85,2017) o HEAR AL, S TE 2 IR R R 1Y R
TP EAF A RER L EH ETHE S (Fu
and Ding,2021) , {H r [E 45 S8 4 %6 e A= X I 1 9 1%
F(Lu et al., 2016 ; i A 7 F1 5 48,2018 ; FMBE LR
85,2022 5 2 1145 ,2023) o X 5 EAWM (1) 4F R Al
AEARER A2 A0 % U0 A OC (o K Bk A, 2021) o 1) 4,
2020 4F 12 A F NG5 WA W B, R F R
DX A D S 1 i b RS o i — 2P R R B
B o =B B WA I R 2o i B R e O P e g
DRER I 3t D5 AR TR IR AR A o X R BCP AR TR

SIS B0, T, IR AR, 47,2024 4 Zepg AL o BR PR R USR5 3 5 R WA 0 XU IR AR B Ui [ 0] R U242 41,47 (4) £ 570-580.
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B ,2021) o AL, B R 09 AR O AF S A4 AT LA
308 3 T AL A B B S R 2R DX A R e, A
T, e A A B[R] AT LT a2 3k A) AR LA R Y R
WA 2 (TR AR DR 4, 2017)

AP R EAWM AR RS & 5 b2k
B 2 A BRORUBE R AU O Lk AR A OGRS
A2 BRAH B 2 25 KU G0 A 5T (R PR A F 242
3F-,2002) , 1fif Guan and Yamagata (2001 ) & F{ 75 2
JRIERLNREIR I B RS TE T, e b 2 R 1R R A
PR AATEICIE K G S L4, I8 Z PR F
b 2 Bk B Kk R & % 3 ( Inter-Hemispheric
atmospheric mass Oscillation, f&j # IHO) , & §E % 2
e 3k ] AT 5 4 S 1Y 4 Bk B R AU
I3 o JAAERAE (2008) HF5E T THO By 2= 745 248 1L ¢
ik, B 3k ] A5 T Y 2= AT AR X I
JZ TP R R B AR A A, X AR U S R
TNA K. MJE it — 25 KRB THO 5 2=
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THO 5730 5 Z= MY 5 & (Lu et al., 2010; j5 2 iy
4,2013) , FEFix 26, Lu et al. (2023) F A #53 #r
FURHZ Wi Wh 58 T 4 2 THO Sifgbli TR Z R KRR, K
W42 THO 5 EAWM Z Ak & £ 72 4 U Br 22 1k,
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FOEGHTE, WA AR R 2R T . Wi,
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A2 4 3R AR I R 10 mo XU g, 1) JA] i A
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eu/cdsapp #! /dataset/reanalysis-era5-

pressure-levels-monthly-means? tab = overview ),
2)1960—2020 =24 45 JF 4 HE Rl 0. 25°%0. 25° ) o
] 4 2 i 3 Ui A% A Bl 45 (CNOS. 1) (R A
FoE AN, 2013 ) o D O (R WL, 4 A K s A
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( Coupled Model Intercomparison Project Phase 6) 4§
P4 1 D s 56 WE Rt (Eyring et al.,2016) , B 172
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i LA S B4R, Z2 JZ BTk R E VIR O 1 000 ~ 50 hPa, 3t
14 2, S5 Bl 1979—2013 AL FEpR & ZE . S0
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KUEAEARAE T 0 A ] o B i SRR AT 1 AL 3, 4l
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4, THO /N T =1 A5 Fr i 22y THO LR 4E .
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A DL AR R RGO MR R, A SR
Wang and Chen(2014) & X ) EAWM f5%{ ;
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HH pgy Poia Psis 73 3 2278 PE AR A (70° ~ 120°
E,40°~60°N) dt K F ¥ (140°E ~ 170°W ,30° ~ 50°
N FlifE 7 KBl (110° ~ 160°E, 20°S ~ 10°N ) f4 AH Xf
WFFE B (1979—2020 45 ) b AL J5 B DX 380 A% 5
[ S TR WARET S Y R 6 o B 47| N RS B (3
FA) AR )0 LG SR AR I A 2 XU 32 22 5 T, A T T TS
R A B R . IF HOZIs B0 % 1 1 78 T IX
B 2R 7 A e b AR B B, A b 2 i T EAWM A
BRI E o AN, 5 IO L, %
& B BEAR I 1 A5 34 7R I b [X 4 25 - 349 il 1T <R 9 AR
AR5 3] S o 1 i i A BRTE VS 2 ZE Y R AL

2 FERIH

2.1 BItFHRASHREFHSELERNNEKR

ikl 1) 1) AR 0 22 S-S 00 I TR DR o o - 0 A
FAERERZ 5, P B T EAWM iz 1 4% 1) 9K 5l
H—— g Bl AR Ty o 2 BRIE] R A e i
A R ORI o T 43 A R R I DX 3R AR R A
HA W E W, a7 THO 5 2= X ) Bk &
( Guan et al.,2010;Lu et al.,2010) . & la J&/r T WL
BT 1979—2020 4F THO F1 EAWM [ 4F 5 742
FEHFAE , 7 LA B #5 4E PR 2 A R B W) & 0 e
Hb I — 25 T B A B A A OC R BRI 049
(i BAR B 99% [ 2 3 VA 56 ) , & W] 4 Z= THO
Xof &2 MHA B AR

WFFE R W, CMIP6 Xif T R b BR b K 2 ¥
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IHO; EAWM
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GRv

Iy Y 21 R AR LA S S ) 45 0 A B R PLRE D (9
AR5 ,2022) . SHIRIE THO 5 EAWM 2 i) f) AH 3¢ Bk
A, T CMIP6 Hi 4/~ 5 THO 5 EAWM [ ]
KAK, KA 30 MR 1 96. 7% 1151 .
ARPIE SRR BOIE , Ho 10 A REGE i B AS N
90% B Sk & PEARG B (K 1) , % W] THO 5 EAWM Y 1E
T R AE CMIP6 1 R 73 468 3 b REAS 21 B2 47 4
JE. Lu et al. (2023 ) JF 08I0 Bk H R A% 3 X R
AT THO 4R s fE ke 32 22 5k . 1 MPI-
ESM1-2-HR 5 sCH i i 78 Bk 1 P2 BR3 3 )= b F
J2 J H IR T A DXy e i 22, B LSS S e TR
JRUE R BE 73 A1 A B 3t 26 XL 37 19 722 4K ( Guitjahr et
al.,2019) . T 3t — 2 70 B M Bk AR G p 5 b iy
THO 5 EAWM Z Ja] (YK 28 DL S K 28 i 448 0F 36 UE 7l
AR A A~ B i) DR 5 i S 4 ) S 1
7, 4% F 2k LI CMIP6 1 ) MPI-ESM1-2-HR # 2 4F
K ETFOE S, W& 1b Fros, fEsUh THO &5
EAWM TE3T 30 2545 LIk ) I 18] 8 242 I8 HZ AF Pr 4k
o BA B — EOrE AP R IR A GG R
AR OC R Bk 0. 35 Gl id EAF By 95 % 1 W 35 M AG:
%) o

4 BR R R i S e P B A DRV L9 R U
PO AT AT DX SR/ 4 3R T DL S IR )= R
AU R B W T Bz s O
THO XA JZ R ER U 0952 W, 53] % L0 9 e 2L %
B b4 THO J R AE s R EAE G (. H
SERANPE 2 Pron , A ME AR B, WL Gk A K A
IRFEAAARIEAR — B, BRI, L F 2R i 4 i
DX 35 A9 IE S DX, T Y 3 U B R R X
FEE AR PR SR X . X RS
THO 15 iF 4 A b 2 2k v e 26 B 0 HOZ WO K
Pt PG 35 V5 A R A XA A A SR HE AR TR
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A0

1 1979—2020 4 ERAS5(a) L & 1979—2013 4 MPI-ESM1-2-HR £i3¢ (b) v IHO 5 EAWM $& %k
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IHO and EAWM indices in (a) the ERA5 during 1979—2020 and (b) the MPI-ESM1-2-HR model during 1979—2013
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F1 304 CMIP6 VR HBIHYZZF THO 5§ EAWM B X

Table 1 Correlation coefficients between winter ITHO and

EAWM simulated by 30 CMIP6 models

5 AHR R EL (752 AH K R HL
GISS-E2-1-G 0. 62" BCC-CSM2-MR 0.22
MIROC-ES2L 0.51" || HaddGEM3-GC31-LL  0.22

IPSL-CM6A-LR 0.49" GFDL-ESM4 0.22
KACE-1-0-G 0. 40" FGOALS-f3-L 0.21
ACCESS-CM2 0.37" MCM-UA-1-0 0.20
MPI-ESM1-2-HR 0.35" NESM3 0.15
AWI-CM1-1-MR 0.35" NorESM2-MM 0. 14
MIROC6 0.33" UKESM1-0-LL 0.08
CanESM5-CanOE 0.31% GISS-E2-1-H 0.08
INM-CMS5-0 0.31% CESM2-WACCM 0.07
NorESM2-LM 0.27 CESM2 0.07
CMCC-ESM2 0.27 MPI-ESM1-2-LR 0.06
TaiESM1 0.26 INM-CM4-8 0.01
CanESM5 0.26 GFDL-CM4 0.01
MRI-ESM2-0 0.24 CMCC-CM2-SR5 -0.05

TE: 1) A5 <0.05;2) 7R 0. 05<f5 £ <0. 1

B, BRI A i 7% 3408 408 300 VA 355 LA R 9 v M R i DX 3l A7
BE R BRSO T Bo XA ORI R A R
M3 R T 7R I M DX VAR il ) A R B, AT AR T
EAWM (13758 o T 2RI, WL 5t A R 85X
B s R BR DL G SR S e A O L XS
SRR R TR IR G HH I DL, Ho 60°S LR 1A R
DX Il AT 2 B O £ il — B B4 57 8 oA o Bk — 25O
TR B S DX e S BR S EEL A EE ], B R R
DR A5 B A J 22 (E (46 1] ~F- 42 9 e LA I 445 82 /R

90°N =
s —eal
x = Zx

60°N
]
30°N

2hp

o°
30°S
60°S _—
90°S

3°W  30°E 90°E I50°E
ZIE

B2 1979—2020 4E ERAS(a) L K% 1979—2013 4 MPI-ESM1-2-HR £i3X (b) o THO #i5 % i 11 45 ) b 6 R A R 25 1 (3
i :hPa; 4T s XU SR8 3 515 BE Sl 90% A XU « K58 )

Fig.2 Composite differences of surface pressure (units:hPa) between strong and weak IHO winters in (a)the ERA5 from 1979
to 2020 and (b)the MPI-ESM1-2-HR model from 1979 to 2013.The dotted areas indicate the 90% confidence levels based

150°W  90°W

on a two-tailed student’s ¢-test

S%AE ) o5 R 2 BROR AU S 28 (E (4 0] F 2 01 3R
DARH L 26 B A 5208 ) Z F o O 8k v g A3 s X o
T TTER T 57. 78% i g 2 BR 1 51 5 R R A, T
A8 Rl A 3t DX A B 5 40 SR T 79. 83% i e
BRI T B, X 5 N E S (2011) 4571 1Y B AR
Hiy DX R SR W 2 TE B R L2 BR R KA 3 1
I3 LA B 25 18 A — 2, MPI-ESM1-2-HR #5224
S M ORI 75 1 THO 5 EAWM 1k & DL K %)
Hiy 2R U A 8] 23 A 52 ) B AT B ) — Bk, R
IHO 5 EAWM HX & 1y il £, J5 L /0 i & 5L T
A TR

I A THO 3 84 43 Bk R 05T 19 15 20 A1 6 5
M U W R, I PR B A RO RUER IR A
Ko A3 i BH 32 2 2% ( van den Dool and Saha,1993)
Kl 3 R T THO AR (B4R 3 1l 1vd X3 1 5 B 22 1A
A LAE 2 THO S i 5 15, o [l 2R 30 9 96 LA %
H AT B AE R A 2 0 D L XS 5, 5 BOUR T3 i
30°~45°N ZE X X B AL XU 5 . 454 & 2b, 24 THO
KSR, x5 v A B b X H PG 1) AR 9 Rl RO R
J R R M P OC R B BE S B R 1) 7Y
) L 26 i 1) g LA R AH L A RS 7, O 51 R AR I A&
Ze XSGk o A, THO 1Y 5l 5 A2 b DL ke A2 vp il [X
A B 2 L KU i BAT B 2 IR AR T PR A ¥ A
5o XA 0 B0 A AL AT X r G HOR AR X A
Z= R AR A 7 A B

Rk — 2 B 5E THO it o [5] 4 Ze S M0 58 1 52
Wiy, &1 4 25 Y 7 AR THO 48 20/ [l 9 3 500 i
FTLLVE B, 76 1979—2013 4F 1], >4 THO 3% i3 i),
A (B 8 e Dt X)) JJC G A b X 3R LR
BT i, T S DX U 32 Y L 9 G e L R O
R 43 AT THO X A2 v il DX 09 52 M o 48 o

30°W  30°E 90°E 150°E

150°W  90°W

£
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60°N — S H YRR A3 A 3 5 e v ] DX b T XU A B
I R R R R RS o' R 24 THO ibF 1E {7 AH B, o [ 0 & A
by X H R LA B B S, B AR O g
1 1 2 A= KU o
2.2 ZFHO £ERTUMNEZERIEF
HI B8 B 5 38 WK B I X R <R Ge O 1
ST R R A8 2l AR AR B A, 2 R ] A7 L 3
Xof AL B UL A F BR PR K AT A 4 1 4 5 —HE B )7
0° (8 RAF FIZ= 457 ,2002) o SHBFSES THO AR LY 1 5
OE TTE R e W LA A 1 AT BRI 45 K, % THO i 505 26 1 F
B3 1979—2013 4 MPI-ESM1-2-HR £t 1 000 hPa A Bm B L RO AT A S . WA 5 R,
WY THO @5 ARAF & B2 B (B A : m/s 5 2144 35 % AH G S B 60 34 J3E 2 48 1) 155 2 BR 1Y) 28 A OC R
PRI 1L EAF B 90% i1 WU ¢ 6 3 5 77 HE X 4 fE. BRI S kRS 4 L R G st 2 b T2
HAEFHIX (105° ~ 115°E, 27.5° ~ 37. 5°N) s B ¢ Ry SR A G 1 R 2 BR e 2 DL S b 2 Bk b s 26 b E A
TR AL (737~ 1047E, 287 = 38°N)) SRIK g L K 1 KX 2 7 T 2 B 1
Fig. 3 Composite difference of 1 000 hPa wind field *%%Eiﬁfz( 5a), 5 SR L SR RE 1 R R 2L
it e MPLESML2 1R e o 170 EEFVFE Ry 8 S5 450,06 L6 5 K f
DX = 43 A1 76 B 2 3K v = 26 4 X DA S b 2 R v 45
X (K 5b) o fHAHTE R AL, 75 FE 2 3K 60° ~90°S [X

450N.x>((“

B on L
ﬁgON

15°N AW

to 2013.The red arrows indicate passing the 90%

confidence level in the two-tailed Student’s t-test.

The box area represents Central China (27.5°— SR )2 LR 32 1 (400 ~ 250 hPa) i i -2
37.5°N,105°—115°E) , and the shaded area indi- A7 B BE LA S THO #R 3R 30 oy — 350 17 4 ¢
cates the Tibetan Plateau ( 28°—38° N, 73°— F & ,X 5 Lu et al. (2023) 78 00 91 % 1 ot 45 2] iy 25
104°E) 2, R W] TG 1m) T AN ST X 2 3K ] R AR

AR HATWKSAE T . B2 THO 58 (55 ) I, ja il
2B F R S AR (IE) 9. Mk
bR FEAR OO ) 20T P RERU ) | B
B i (s ) A ) BN R )2 R A i (R IIK ) |, 3 B DAk
ANCHER) | DT 3 2501 i A DX 8 i A R U R
W (SN A Bk ] i 22 8 K (/) o
HITEL S AT, T A Ml IX R U5 & 7 o % T THO

DX DX 3 <l E O CC 5%k, CC 5 THO 45
B AEBRAE AL AN AT 4b B, PEE A C R ECh -0.29
(35 B AR E S 90% 114 S 25 PR A 4 ) , T A1) FH ol A 4K
P8R CC 45 ERAS iy THO AH5¢ R B 2 A 3
-0. 40l T BAGE N 95% M B E WKL), BG &
FEWTAHKIK R, X LW, THO W] DL i K5

55°N 3
1.00
45°N 075 i
0.50 L
0.25 9
M (e} .
= 35N 0 5 0Ff
025 H
-1 F
5N -0.50
e ¥ -0.75 Sl
e -1.00
15°N a ® u Vi - i -3 1 1 1 1 1 1 1
70°E 85°E 100°E 115°E 130°E 1980 1985 1990 1995 2000 2005 2010
AT AEAry

4 1979—2013 4= MPI-ESM1-2-HR #% 2 v b 22 S IR X THO 1 [0 15 2 %5 (a, B - C 5 47 o5 X AR 3200 2 45 2 o 90% 1)
A kS ) , LR THO 5 CC 48 HGZ 4F 24k (b)

Fig.4 (a) Regression coefficients of surface air temperature (units: C) on IHO index, and (b) time series of IHO index (red
line) and CC index (black line) in the MPI-ESM1-2-HR model during 1979—2013. The values with the black dots in

(a) are statistically significant at a 90% confidence level based on a one-tailed Student’s 7-test
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Fig.5 Correlations of IHO index and ( a) zonally averaged geopotential height ,and (b) temperature in the MPI-ESM1-2-HR

model during 1979—2013.The values with the black dots are statistically significant at a 90% confidence level based on a

one-tailed Student’s z-test

AR R AR RS 32 B BTk, P A b XA S AT RE X
BR [B) AT A 4 i R A S EHE SR T . Atk —
A 3 BT e AR b DX BE X THO [ 52 i), 5] 6a 25
T THO 5 pg A Ml DX 90 23 b 350 °F- 357 3k B 4F By AR
fbl 2. M 6a 1T LIk 3L W & MG & Bk 3
-0. 32 (GE 1T B A B R 90% 1 1 MR 5% ) , R M
WX I 2 b B AR X THO 4R B 42 fk B 3 22 0K 3
PERT . ma AR DX ER 1 T B T B LN RE U2 5 30
PN Wi T A N $51 N W) S | 1B
BRI ER R A 25 . o, BLAUE R ) g i
3

SPT/K; IHO
o
T

1980 1990

AEy

2000 2010

[ 6

SPT/K; SPO/(10% kg)

Mo X R A E N T (BRA 1355,1999) . WKl
6b Jr 7 , T3 2 W1 R A DX O = L AR P 2l
SR Z AR 3 I IEAH S OCR (r=0.33 5l i
RBEN 95% 1 . 35 PEAR 38 ) , 3% W] 5L 45 f A8 f %)
T AR 3L J= A AR P o e R e IR R R A
T, — 775 10 AT LA o W ACOK B SR S A AR P 3R R
REAT RPN, I3 — 5 T AT U 2080 K AR A
YA 0 IS AL B PRI A e A 3 DX ) R Y
(depepka ), RS M aT 3 i 52 Wi K BH 48 S 3ok i
XF R A R AR B L R AR i 5 RE AR R 3E R
3

b ---- SPO
2 L —_— SPT
1F
0F
1+
2+
_ I I I I
1980 1990 2000 2010
A0y

1979—2013 4F MPI-ESM1-2-HR #5354 %] 17 /2 (400 ~ 250 hPa) Ji Ji£ ( South Polar Temperature , & # SPT; 8437 . K)

5 IHO(a) ) J% K4 (b;South Polar Ozone, f& #& SPO; .07 : 10° kg)
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dence level based on a one-tailed Student’s z-test
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- ARTICLE -
Model verification of the relationship between inter-hemispheric atmos-
pheric mass oscillation and East Asian winter monsoon

ZHONG Lei',LU Chuhan®,QIAO Nian',GUAN Zhaoyong1 ,ZENG Yuefei'

'Key Laboratory of Meteorological Disaster ,Ministry of Education( KLME) / Collaborative Innovation Center on Forecast and Evaluation of Meteoro-
logical Disaster( CIC-FEMD) ,Nanjing University of Information Science and Technology,Nanjing 210044 , China ;
2Key Laboratory of Ecosystem Carbon Source and Sink,China Meteorological Administration ( ECSS-CMA) ,Wuxi University, Wuxi 214063 , China

Abstract The interaction between mid-high latitudes in the atmosphere of the Northern and Southern Hemi-
spheres is closely related to cross-hemisphere weather and climate systems,such as monsoons.Due to the involve-
ment of large-scale circulation and global energy changes,the correlation pathway and mechanism have garnered
extensive attention from scholars.The inter-hemispheric air mass oscillation (IHO) index is defined as the differ-
ence in atmospheric mass between the Northern and Southern Hemispheres, reflecting changes in global atmos-
pheric circulation caused by the exchange of atmospheric mass between the hemispheres. Using ERAS reanalysis
data post-1979,the winter IHO showed a significant positive correlation with the East Asian winter monsoon a-
nomaly ( correlation coefficient r=0.49).The historical output data of the CMIP6 models further verified this re-
lationship ,showing a positive correlation in 96. 7% of the models, with a correlation coefficient of 0. 35 in the
MPI-ESM1-2-HR model, statistically significant at the 95% confidence level. Using ERAS reanalysis data and the
historical experimental data of the MPI-ESM1-2-HR model, we verified the influence of IHO anomalies on the in-
terannual variation of the East Asian winter monsoon and the underlying physical processes.The results indicate
that the IHO is closely related to the East Asian winter monsoon through the redistribution of global air mass.Dur-
ing a positive IHO phase, atmospheric mass accumulates abnormally deposited in northern Eurasia and decreases

in the middle and low latitudes, significantly increasing the sea-land pressure difference in East Asia and strength-
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ening winter winds, and vice versa.Additionally, the combined difference in surface pressure between high and
low THO years shows that the Antarctic air mass anomaly contributes most of the negative anomalies in the South-
ern Hemisphere,indicating that the Antarctic air mass oscillation is the main driver of the North-South air mass
oscillation.In the MPI-ESM1-2-HR model,the THO significantly impacts winter surface air temperature in China,
particularly in Central China,with a correlation coefficient of —0. 29 between winter surface air temperature and
the THO index in Central China. Analysis of the MPI-ESM1-2-HR model reveals that the correlation coefficient
between the IHO and the average temperature of the upper troposphere in the Antarctic region is —0. 32 ( passing
the 90% significance test) ,indicating that the temperature of the upper troposphere in the Antarctic region signifi-
cantly drives the interannual variation of the IHO.Ozone is identified as the primary factor affecting temperature
changes in the Antarctic region.The mean temperature of the upper troposphere and ozone content in the Antarctic
region are significantly positively correlated ( r=0. 33, passing the 95% significance test) ,indicating that ozone
changes play a dominant role in the temperature of the Antarctic troposphere.The temperature in the upper Antarc-
tic troposphere is inversely correlated with that in the lower stratosphere of the equator ( 10°S—10°N) at 100—
70 hPa,with a correlation coefficient of —0. 38 (passing the 95% significance test) .This suggests that the temper-
ature at the bottom of the tropical stratosphere influences the temperature of the Antarctic troposphere through re-
sidual circulation,regulating the interannual oscillation of the Antarctic air mass and causing the imbalance be-
tween the hemispheres. When the tropical stratosphere temperature rises, the ozone and temperature in the upper
Antarctic troposphere decrease,leading to significant negative temperatures and geopotential anomalies over Ant-
arctica.The decrease in air temperature over Antarctica reduces internal energy, increases the polar vortex, and
contracts the atmospheric column,reducing total energy and atmospheric mass in the Antarctic region,thereby in-

creasing the atmospheric mass difference between the hemispheres,and vice versa.

Keywords East Asian winter monsoon ; inter-hemispheric atmospheric mass oscillation ; temperature “seesaw” ;
CMIP6
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