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of wind anomalies over northern and southern China. Different from the first mode reflecting a uniform strong/weak
situation of the EAWM throughout eastern China, the second mode indicates a situation that the intensity of low-latitude
EAWM over southern China is independent of and even opposite to that of mid-high-latitude EAWM over northern
China. The present study focuses on the characteristics of tropical and subtropical circulation anomalies associated with
the variability of low-latitude EAWM under the background of the second mode by using empirical orthogonal function
analysis, correlation analysis, and partial correlation analysis. The results reveal that the inter-tropical convergence zone
(ITCZ) can be considered as an important circulation system that contributes to the variation of low-latitude EAWM.
Corresponding to a stronger and northward-extended ITCZ, convective ascensions over the tropical western Pacific and
South China Sea are strengthened. This anomalous ascension may induce low-level anomalous northerly wind, thus
resulting in a stronger low-latitude EAWM. In addition, the subtropical upper-level jet can be regarded as another
important circulation system affecting the low-latitude EAWM. An increase in wind speed along the axis of the jet may
cause anomalous northerly quasi-geostrophic winds near the jet entrance. Associated with the forced positive secondary
circulation anomaly with anomalous descent (ascension) to the north (south) of the jet, the low-level anomalous northerly
wind appears under the jet, which in turn, facilitates a stronger low-latitude EAWM. Finally, both the individual and joint
effects of tropical convective activities and upper-level subtropical jet on the low-latitude EAWM are further investigated.
Relatively, the influence of the ITCZ seems more important. When the two circulation anomalies simultaneously increase
(i.e., more active convective activity of the ITCZ and stronger wind speed along the subtropical upper-level jet), their joint
effect can significantly reinforce northerly winds to the south of 35°N over southern China and vice versa. The
abovementioned results imply that the variability of low-latitude EAWM is not only affected by cold air surges from

northern China but also modulated by the joint effects of tropical and subtropical circulation anomalies.
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Fig. 1

The (a) first and (b) second empirical orthogonal function (EOF) modes of 1000 hPa meridional winds (vjgg0) in East Asia from the winter of

1960/1961 to the winter of 2017/2018 and corresponding time series of the principal component (PC), in which (c) PC1 is for EOF1 and (d) PC2 for

EOF2. The black shading denotes topography higher than 1500 m, the same below
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Fig. 2 Composites of winter 1000hPa wind anomalies for (a) positive and (b) negative phases of EOF2 and (c) the difference between the two phases

(units: m s ). There are 14 (12) years with positive (negative) phases, which are selected when the normalized PC2 is higher (lower) than 0.75(-0.75)

standard deviation. The yellow shading indicates the differences of meridional winds significant at the 95% confidence level
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Fig. 4 (a) Distribution of correlation coefficients between the winter
PC2 and simultaneous outgoing longwave radiation (OLR) from the
winter of 1979/1980 to the winter of 2017/2018; (b) composite
anomalies of winter OLR (units: W mfz) in 15 positive-phase years of
EOF2; (c) as in (b), but for 11 negative-phase years. The black dots
indicate correlation coefficients in (a), and the differences between the
composite OLR anomalies in positive-phase and negative-phase years
in (b) and (c) are significant above the 95% confidence level. The red
square in (a) denotes the key area of convection over the tropical

western Pacific
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the winter of 2017/2018, the red square denotes the key area of
subtropical westerly jet; (b) climate mean value of zonal wind at 200
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Fig. 6 Anomalies of vertical circulation (black vectors, v, w, v units:m
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=
ms ]) averaged along 105°-135°E regressed upon PC2 from the winter
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regressed zonal wind anomalies that are significant at the 95%

confidence level
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Fig. 7 Distributions of the partial regression coefficients between the
anomalies of vertical circulation (black vectors, v, @, v units: m sfl, w:
hPa h l) and zonal winds (contours and colorful shadings, units: m s ')
averaged along 105°E-135°E and the independent indexes of (a)
westerly jet and (b) convection over the tropical western Pacific Ocean
from the winter of 1960/1961 to the winter of 2017/2018, respectively.
The black dots indicate the regressed zonal wind anomalies that are

significant at the 95% confidence level
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Fig. 8 Anomalous 1000 hPa winds obtained by the regression against the independent indexes of (a) westerly jet and (b) convection over the tropical

western Pacific Ocean, and (c) the index reflecting the joint variation of westerly jet and convection over the tropical western Pacific Ocean from the

winter of 1960/1961 to the winter of 2017/2018. The yellow shaded areas indicate the regressed meridional wind anomalies that are significant at the

95% confidence level

R LH (B 10 450D, AT, fEibkid i
ARy i X [ e e AT AR I — iR RSB

R T3 L R DX T b XU S e, W7 T B
E—E R EX e BRA R AER .
BT kB, MXTF OLR, 1 [E &gl
FHEE—WEHLFHZES) (Omega) X IR [E w7
X A6 X 5 B ER BT FR n SO, PR, X H
PL 1995/1996 F#EAN 42/, = aitbREE EF
12353 E 7 H X b K W B R . B 11 245
H T 1995/1996 4F4Z8i% HAnEfL I E LT 8 $a
Bra) GEZD FIRE R 7 HIX vigeo FREF A1 (40
). HZEA LA H, 1995/1996 EXZ=HI T
5 YEGRHAGT X B ETHEsh s e (Ul
RE LTz, HAar 4 wEx N & K5
1~2 KA BT B E 5 KL X AR b KSR A R 2
FER Il 5 CHAEARER b K & hnag), HA

B 5 (1996 4F 2 H NA)D BI#AGH Hb X 3 B T+
g nnid FR I, R IR E rE X X R b
AN, 2R, X — L P R
ZJa, EAEsEhEmACR R 2 6w A A B
TN, T A XS ek 55 I e 2501 SR R i R A 10
BONESR, B 1 BREIHA—EET LAz
PRSI RE . ok, WA — L fmdb XU s #
(411996 4 2 Ao At R 5 #er i bt
BR, BN NLEMESR S — P RR . RE
wtt, FREEROREIR, ERZEEF, HRarHhX
Hh [ R g AN HE R B — A R B IE s T T
T 5 1 DX A A XU S0 0, AT BEXT 2 B fil
RAER o 3X—45 SR MG ) £ BESCHe T FRATTRHEN,
BRIP4 T T RT3 4 g e DX R 00K B e i
Figzhiy, A ReA R T 5] PR FE A2 U i
52 MR 55— A& 1997/1998 442



xR M 44

970 Chinese Journal of Atmospheric Sciences

Vol. 44

60°N

45°N - i%ss

30°N 4.3

15°N 47712

120°E 150°E

30°N

20°N

10°N
0° 1

10° L T

90°E 120°E 150°E 180°

100 ms”

150

200

250
300

400
500

700 4 - -
1880 1ij:

0° 15N 30N 45N 60N

p/hPa

| I N T T —

K9 19951996 #E 4% (a) 1000 hPa RIEF (Hfi: ms ') Al
(b) OLRJEF (Hifi: Wm™) M (¢) 105°~135°E P EH
WREE (R Fghim R (FELMPR). 44K RIE
BRSPS SRR

Fig. 9 Anomalies of (a) 1000 hPa winds (units: m sfl), (b) OLR (units:
w m72), and (c) vertical circulation (vectors) and zonal winds (contours
and shadings) averaged along 105°-135°E during the winter of
1995/1996. The red lines are for positive anomalies, and the blue lines

for negative anomalies
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Fig. 10 The daily variations of standardized anomalies of OLR (left column) and vertical velocity (w) at 500 hPa (middle column) and v;ggo (right
column) from 21 to 26 December 1995
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