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Abstract Based on daily mean air temperature data from the first-generation global atmosphere reanalysis product (CRA) of China,
the reconstructed monthly sea surface temperature data from National Oceanic and Atmospheric Administration (NOAA), and the
National Centers for Environmental Prediction/National Center for Atmospheric Research (NCEP/NCAR) atmospheric circulation
reanalysis data, the present study investigates influences of El Nifio-Southern Oscillation (ENSO) on the early and late winter
synoptic-scale air temperature variability over eastern China and possible mechanisms. It is revealed that the ENSO impacts differ
remarkably between early and late winter. That is, the synoptic-scale air temperature response to ENSO over eastern China is weak in
early winter but strong in late winter. In late winter, there is a significant positive correlation between ENSO and the synoptic
temperature variability in the middle and lower reaches of the Yangtze river of eastern China. It suggests that the synoptic-scale air
temperature variability and temperature fluctuation in late winters of El Nifio (La Nifia) years are usually stronger (weaker) than that
in normal years. In late winter, ENSO can modulate the atmospheric baroclinicity by changing the meridional temperature gradient in
the middle and high latitudes of Eurasia, which affects the synoptic-scale variation of atmospheric circulation in East Asia and
subsequently affects the synoptic-scale air temperature variability over eastern China. Specifically, in late winters of El Nifio years,
the north-south temperature gradient is larger and the corresponding atmospheric baroclinicity is stronger, which could lead to more
active meridional wind activities and more frequent cold air activities. Roughly opposite mechanisms apply during late winters of La
Nifia years. However, in early winter, ENSO has a weak influence on the meridional temperature gradient in the middle and high
latitudes of Eurasia, and thus exhibits minor effects on the synoptic-scale temperature variability over eastern China. The results can
enrich our understanding of the ENSO impact on air temperature variability in China, and provide references for improving seasonal
prediction of wintertime air temperature over China.
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Fig. 1 Spatial distribution of the correlation coefficient
between sea surface temperature anomalies and the area-
averaged winter synoptic-scale air temperature variability
over eastern China(20°—45°N, 110°—120°E) (black dots indi-

cate values exceeding the 90% confidence level)
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Fig.2 Winter synoptic-scale air temperature variability ano-

malies regressed onto the winter Nino3.4 index (unit: (C)?,

black dots indicate values exceeding the 90% confidence level)

5% (Livezey, et al, 1997; Mariotti, et al, 2002;
Moron, et al, 2003; Gill, et al, 2015) &3, ENSO X}

Acta Meteorologica Sinica S5 4R  2023,81(5)

EEREZ MKW AT 4 (11—12 ) fls
LR 13 A)fFrER EES, (EHBENLFT
¥ 0] BB £ 5 ENSO A5 5% i) 3 28 1 Ik 2 45 A8
FEFRAE o % F Uk, AR B9 43 B ENSO Xt [ 7R &
AL JE A RARERRAEREZMY2Z 5. 2 5%k
e Y 6 Yk B AL R JE T AR e I R L R &
ENSO & . BB A T KA ESEAE R F 5 A M
ZH AT M. 0 3a iR, 7E ENSO 4E 4 /i
2, JLAT- A LN 31) 8 2 9 KSR B ST AR R
W ENSO X fif & KA SR AR 565 M 58 55 .
ENSO 4E 1 J5 4 (F 3b), K7L R i X R SR
SR EAE ST YN Y SRTIESS IS EPURTE Xia
A 0y 118 DX 3 A R ik /), 6 B2 X R AR AR
A5 # 5 ENSO B K RAFTE— € IR If e, R,
ENSO F 250 X W h7ERILh FiifiIX . BT
PR ENSO 5 R AR E AR AR R F PR R,
A T ET . 5 A& Nino3.4 6805 KT P F i #b X
(25°—35°N, 110°—120°E) X B 3F- 24 i RS R JES
T AR R R P A (F 4) . LA BIRTA MR
BOLF-HR 0, —F A (E 4a); J54 &M X
FBORT 035, fA7E 0 & IEAHSC (& 4b), i T
90% fi FE 1) o E MR 56 o

4 ENSO sZ A {7y, 54 RANREAIR
AR R 22 )R] BEAL

W, P EA RN DR 50k
B mAEREIARABVKR, Y. &5
JE b X8 23 S ) AR B, b AR AR b X2 K A R
T, B SR, FRRE A THR AR . P, 1
B ] A 2 R AR SO Bl B ol B I S R
S AN NG 2 e /= S B R S ERY DA
H, B ENSO i iy [ 4 25 KSR B SRR 28 1Y 52 k)
— i 2 3 A R ) BRI K iy b 7S 2 ) KUY R ARORBE
SRS I . SCHh R 500 hPa 45 i) KU (v) 3F
11 2—8 d JE P AL 3 5 158 4 22 R AR 28 1) WU
F (v?) o M Nino3.4 5 U3 /Y v B R 5600 . J5
A RAREZ M WA R H /T LA, fET4 (E] 5a),
ENSO 2 i KA 28 ) WUAE R L %A X i
i B E PR, U R4 ENSO Xt i [ 2 R AR
JERA AR R RS, S8 A RNAES AR
B 0 B, T X R AR B AR AR R A S . A L
M5, 78 )5 4 (B 5b) Al LA B VT A T i X 2



o
B
L

: ENSO XJ i[5 7R & i 5 24 K AR AU 309 A [a] 52 1) K HCmT AR AL 721

(a) (b)

45 -

35 1

25 a

20

100 105 110 115 120 125 130 135°E 100 105 110 115 120 125 130 135°E

-1.2 -0.8 -04 0 0.4 0.8 1.2

B3 i (a), Ja (b) & ENSO ¥ BRAAH T R AU TIAS R 55 A 22 Y UER e 2 e i) (R (C)2, ML
X 7R it 90% 17 FEA 5 )
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BER L NERESRT . ROTFELRIEHEF B AR, PR AR B RS ARG 5 o i JE AR s
gn%ﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁwﬂJﬁ AR 2 qin) A = A1 55, AT 5 B0UR) 3t RN
J AU 5 A 1) v 18 - AN W7 5 5 3 B3R Ml 0 JE AR AR, AR AL AR P AR



K4 2023,81(5)

Acta Meteorologica Sinica

100 105 110 115

100 105 110 115 120 125 130 135°E
—l 3
-1.2 -0.8 -04 0

&l 5
FRIEIT 90% 15 ERK)

0.4 0.8 1.2

BT (a). i (b) &WHH Nino3.4 #5454 M T &9 E 4 358 #1X. 500 hPa KA R 2 [ RS RSB 8 (AN (m/s)?, AR K #

Fig. 5 500 hPa synoptic-scale meridional wind variability anomalies regressed onto the winter Nino3.4 index over eastern

China during (a) early winter and (b) late winter (unit: (m/s)2, black dots indicate values exceeding the 90% confidence level)

E A B g 4R ENsoTuLL%ﬂmD\Eﬂﬁ

25 AR PR I 95 R ASRBE Ik A2 168 3 1 3,
?y’ﬂﬁqj@é%ﬁﬁfﬁﬁﬁ”{\%o S 200 hPa
7 e B 3 0 8 T 2 ok FRAE 20 3L B i R SRS
W% 75 % 35 1% 3 (Blackmon, et al, 1977; Lau, 1978) .
53 5K Nino3.4 #5 £ M1 5 2 {5 4 200 hPa {i %
FERANEFEREY L (E6), fETHi 4, ENSO
AHOC R KA BE R AR 05 20 S 78 v e 2 B2 IX 0T

50°N

45

40

35

30

25

A o k2 A 5 (K] 6a), FRIAFERHT A ENSO Xf T
R L IX R SR EE W B 55 . JR 4, K
R i b2 W RATE S B E G S, HER)E
W (REJE ) = A sk, WA )Tl IX R ASORLEE I
A BN 2 I (9858 ), AT A5 i ] AR S IX R
AR AR Ha 35 (Wl 55 ) (1581 6b) o

XF T ENSO i faf i il K AR BE I A2 % 16 3h
1 9 B 3k B2 48T 1 2 BF9€ (Trenberth, et al, 1994;

20

—80

—-120

B (a). J§ (b) £ Nino3.4 $85M 914 200 hPa KR JE 7 3w AR R T

Kl 6
(L8]

(P4 : dagpm?, 25 X KRl T 90% [F

Fig. 6 200 hPa synoptic-scale geopotential height variance anomalies regrssed onto the winter Nino3.4 index during (a)

early winter and (b) late winter (unit: dagpm?, black dots indicate values exceeding the 90% confidence level)



& A% ENSO X H E AR AR A G 4 X ARURBE S 2R 09 7 [ 82 i) BT RE AL 723

Zhang, et al, 1999; Chang, et al, 2002), — i1 & ,
ENSO A L i3 5% M) KA It o 422 RO K Bt 1 R b
[ kB G AT, 4T 90T ) 5 0 R B A DG I R
ANER R Rl A A J ok 52 R ROR B TR S KU Y AR
R (%5, 2017; Liess, et al, 2017) . T & W4
(2020) ffF 5T R W, JE /R JE i & R KB o L @ 46
JE 2 1n) L R R MG O, J b R SRR A5 2 in A
A AT RARE B A8 155 2h 1 3l AT TR T b X4
Ze SR R AR e sl MG i, B e SR A D) 3 A A
Ko B 74 H T ENSO XN AT . J5 &, meh g
WIS A i b DX R bR B S5, °T LR 31 3 AR
KES ., WNE 7a iR, ENSO4ERTA, 14 X
(30°—40°N) S A b T+ 755, 76 20°N B A (IR 43 2
by DA ) 83 BRI, I L K OE S AR X
E L)z T 0 ENSO TERT ., J5 442 m
T B Y 25 5, 45 10 T A ZE Nino3.448 5 1m1 15 1)
700 hPa KRR 5% (& 8) o HiI4<, ENSO Xf
Hh L 8 IR A ot X3 8 S ) 5 ) L R G [
Ay Ja A, WIEGAR Sy ma b . gk &6, ENSO 1]
DLl s WO R Bl b 25 e Hog w2 v BE iR
Tk BE BB B, TR JE v AT — RO I R b Il R A R 4
R, B e AT U e o e A T A R e o (B

200

fJ2:, FT4%, 76 35N FfFUT 0 25 A 8 S i M BRLZE op
12 (600 hPalk ), FFANREAE M 8] T 2, xR
TEE BRI AT REACES o M LIRS, FEJE 4%, ENSO Xf
Tk 5 5 I R T 5 R A 2R L, LR B R Y g 4 i
T P A AR R WA 2 A5 A A, T LR R
10252 K| DOV = e S P ' s 1IN 57 N | 9
Y 0 25 5 0] 6 5 PGS X I s 3R o 18 Uk 2 T AR 4k
JT B By 118 A 2 BRI e i 2 P R R A G (Kim,
et al, 2018; Ma, et al, 2022), 7] f 2k 1 25 1k By K
RS A A X ENSO 2 AH 2 1% % il /£ FH (Geng,
et al, 2017b) . K, J5 4 ENSO AJ i i X 1 £ i
25 ) ik B B 1 i 0 A R e ) R M R <Y
AR, DT B AR R ARRUEE I Bl A BR R B, B
S M) T ] AR A R AR TR AR 3, TR 4 ENSO A
% 1) T AU TR R SR RS, W R AR A R
AR R AR 5 B0 ) R e s, TR T X e AR R R

SR AR
5 dhgiTie

Hh & T AR A B 2 I RO (2—8 d) 7%
AR, EER SR AR A RO AT & R
I I AR B R o ASBIE S R T L A3 A

250

300

400

Pressure (hPa)

500

700

850

17 Nino3.4 #8EUIAMHT (a) . & (b) & BT KK (80°—110°E) £5 ] F-YIRYIREE R4 (Pa0: C, B AKX FRilE 90% 5

Kt

Fig. 7 Zonal mean temperature anomalies (80°—110°E) regressed onto the winter Nino3.4 index over Eurasia during (a)
early winter and (b) late winter (unit: °C, black dots indicate values exceeding the 90% confidence level)



724

50°N

Acta Meteorologica Sinica S5 4R  2023,81(5)

45

40

35

30

25

20

B8 il (a). J& (b) & Nino3.4 84X [EIA#Y 700 hPa KTLLIRBERH (. C, Bl X FoRilad 90% %)
Fig. 8 700 hPa horizontal temperature anomalies regressed onto the winter Nino3.4 index during (a) early winter and (b)

late winter (unit: °C, black dots indicate values exceeding the 90% confidence level)
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