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function mode of summer Asian 200-hPa zonal wind anomalies, which accounts for 16.4% of total variance, is

characterized by zonally asymmetric spatial distribution. This mode reflects the out-of-phase changes of meridional

displacement of jet over West Asia and East Asia. The North Atlantic sea surface temperature anomalies (SSTA) and the

Eurasian surface thermal anomalies may have a linkage with the zonally asymmetric variation. The tripole pattern of

North Atlantic SSTA in the spring can trigger anomalous wave trains that propagate downstream with anomalous

circulation centers over Eurasian in the summer corresponding to circulation anomaly centers associated with the

zonally-asymmetric variation of the Asian jet. The anomalous anticyclonic circulation around the East European Plain

and anomalous cyclonic circulation around Lake Balkhash associated with the wave trains can affect the West Asian jet.

In addition, the East Asian jet is well correlated with the anomalous cyclonic circulation to the north of Lake Baikal and

the anomalous anticyclonic circulation to the south. Land surface thermal anomaly may also lead to changes in local

circulation and affect the jet variation by modulating vertical motion and land—atmosphere interaction over soil moisture

key areas and the impacts are regionally different.

Keywords Summer Asian upper-tropospheric Jet, Zonally asymmetric variation, North Atlantic SST anomaly tripole,

Eurasian land surface thermal anomaly
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Fig. 1 (a, b) Spatial patterns and (c, d) corresponding principle component (PC) of the first two EOF modes of 200-hPa zonal wind anomaly in summer

during 1979-2015
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Fig. 5 Spatial distributions of correlation coefficients between PC2 and North Atlantic SST anomaly in (a) March-May, (b) April-June, (c) May-July, (d)

June—August. Black stippling regions denote correlation coefficients above the 95% confidence level



2 1 M5 B AR S 7S R A 1) FE XS RRAR S5 6 DK G R AT ol T A g S TR W] BB IBE 2R
No. 2 MEI Yiqing et al. Zonally Asymmetric Variation of Summer Asian Upper-tropospheric Jet and Its Possible ... 407
90N 90N
60N 60N
30N 30N
0 0
90W  60W  30W 0 30E 60E 90E 120E 150E 90W  60W  30W 0 30E 60E 90E 120E 150E
90N goN 2 JIA
60N 60N
30N 30N
0 0 T T T T T T T
90W  60W  30W 0 30E 60E 90E 120E 150E 90W  60W  30W 0 30E 60E 90E 120E 150E

K6 HFZJLAVIEER = TIEEIAH (a) 3~5 H. (b) 4~6 A. (¢) 5~7 A. (d) 6~8 HHKJ 200 hPa {3y (Bfr. gpm, SN ZEIAIREG:

5gpm). LEAFBEEPIEARIE. FUnIHRECLL 90%(5 BEK PR

Fig. 6 200-hPa geopotential height anomalies (units: gpm; contour intervals: 5 gpm) in (a) March-May, (b) April-June, (c) May—July, (d) June—August

regressed onto NATI (North Atlantic SSTA tripole index) in spring. The areas shaded in red (blue) denote positive (negative) regression coefficients above the

90% confidence level

80N

-------

Lccaeew LTI RS

IR S S SN NN NN )

60N

4ON b % o

R GOSN RN
E R R III PN
s e
PN AT A w3 b
N e e A N
ANv s r s a v ey

20N +—=

SN
= P EEERRRY NN NN 44 ey RN RN R R v e < 4 vy
""""“\-\-\ NS S 4‘»;\\\\\\\\; ......

L A e eSS N N N S

EEE NN NN NN NN e
Y, SRR R RN saenbbang

\“.A.///////s\s\\“*“-...-.-. sserveaa
-—-‘,2—-.-—-. ’
R

..........

Y h s e e e

.........
PR A R I

<<<<< P)YI.“YAL v
T T T T

n.o".-'o«
Wp:rr-ntlrtA
v

Prr vy

30W
[ SN S e (E VR
L 90% (5 FE R Kr %

W o -

200 hPa X375 (HAAL:

T T
60E 90E 120E 150E
ms . s REZE TN 20 ms 4 L, [958 0 26 KSR

Fig.7 200-hPa wind anomalies (units: m s ') regressed onto NATI in spring. The orange line is 20 m s ' isoline of zonal wind averaged in summer. Shaded

areas denote zonal wind anomalies above the 90% confidence level

28], WNEFHE T, Suiidin et
FRAR 5 b K VG o i 1R AF G S B — AR R
A, XFPRFEEMEAR I T B BRI
W RS A B (B 8. B B
i = AR TT ZETTER 730k 33%H1 23.7%:; . IK
AR S A IR AT S A ). AMT (4~6
H)v MIT (5~7 ). JIA (6~8 J1) HI=H 745
SIS MAM (3~5 ) [ NATI A1 2%k
Sk 096, 0.86. 0.73, UiH] T HEE =4 7 INF
FIE B RUF MRS . R A B S A
ZAARL (B 7D R 4 O R B0 W) o0 A 1 21
A2, B T BTG — BRI S R

SR AR AR AR S RS L, T RZE NATI
HIPC2 A RECH 032 (HZEH 0.34), T
95%(5F BEIKPAG IS, dE—PAESE T I AA RN B
IR .

5 BXIFP&E A 41 5+ 5 X 2R S R 3E T

RIS A] BESZ MR

51 REMEANRESERERIEMNRTEM
XE&
T IR — SE RIS 4R R DU R 0 X T
a0 Sy b b R AR s, 3 T AT DA AR Xk
B (RESE, 2011a, 2011b; FEESERZE, 2016).



NI I 43 %
408 Chinese Journal of Atmospheric Sciences Vol. 43

(b) AMJ 31.2%

60N

30N 30N

0 0
60N 60N
30N 30N

0 0

-06 -04 -02 0 02 04 06

«
o

Time coef
L o - N
o o o o

|
n
o

IIIIIIIIIIIIIIIIIIIIIIIIIIIII

1980 1990 2000 2010
Year

K8 (a)3~5 ). (b) 4~6 A, (¢ 5~7 . (d) 6~8 HIKILRPEFEIHER % 5 —BUES A M A A (e) NATI (#140). 6~8 HIf PC2 (1)
Fig. 8 Spatial patterns in (a) March-May, (b) April-June, (c) May-July, (d) June—August and corresponding (¢) NATI (broken lines) of the first EOF mode of
North Atlantic SSTA with the PC2 (bars) from June to August
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Fig.11 Latitude-height cross sections of geopotential height (contours, units: gpm), temperature (shadings, units: °C), and meridional circulation (vectors,
units: ms') regressed onto PC2 in JJA: (a) East European plain; (b) North of Lake Baikal; (c) near Lake Balkash; (d) South of Lake Baikal
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