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Abstract During summertime, the WPSH (western Pacific subtropical high) exhibits two northward jumps. The first
jump signals the termination of pre-flood period in southern China and the start of the Meiyu over the Yangtze—Huaihe
River valley; the second jump indicates the termination of the Meiyu and the start of rainy season in northern China.
Based on the fast Fourier transformation and composite analysis of observational and reanalysis data, the authors
investigated the impact of the intraseasonal oscillations (ISOs) on various time-scales on the northward jumps in the
normal and abnormal years. The dominant periods of the ISOs are different in normal and abnormal years, i.e. 10-20 days
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and quasi-60 days in normal years, 3060 days in abnormal years of the first jump and earlier years of the second jump,

10-20 days and 30-60 days in later years of the second jump. During the annual cycle, the ISOs tend to propagate

northward in the East Asian—tropical northwestern Pacific region, leading to the northward jump of the WPSH. With the

northeastward propagation of the ISOs over the Indian monsoon region, a more remarkable first jump is observed due to

the eastward extension of the westerly. By contrast, the biweekly oscillation of the warm pool convection triggered by the

cold air invasion from the Australian high plays an important role in a more evident second jump during the normal and

later years. The sea surface temperature anomaly over the northwestern Indian Ocean in the preceding spring leads to the

phase migration of local ISOs and associated abnormal first jump. Besides, the time-scale and amplitude of the ISOs in

the warm pool can be regulated by ENSO, resulting in the abnormal second jump.

Keywords Intraseasonal oscillation, Western Pacific subtropical high, Northward jump, Meiyu over the Yangtze—

Huaihe River valley, ENSO
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Fig. 1 Climatological distribution (contours) and standard deviation (shaded) of (a) summer precipitation (units: mm d '), (b) 500-hPa geopotential height

(units: gpm), and (c) outgoing longwave radiation (OLR, units: W m 2) averaged in the summer during 1979-2007. The rectangles respectively indicate the

three key regions for the following analysis: (a) (28°N-33°N, 107°E-123°E), (b) (20°N-27.5°N, 120°E-135°E), (c¢) (5°N-15°N, 115°E-140°E)

e X AUNEL 3b /N SEES L AT DRI S A i
o 107 AR AR S Rk B, HEXUE PR
GiFl 60 KA B ARAE AL AR RN B, — 3L [H]
SISO X A A s D, Bl AR Bk, TAE 6
A sE — I AbB B, AH 60 RAA MY
AN AR i) IE AR AR 40, 2% B A 3 e P8 T4
e

NS RGIANFRIB R W ki FIFEH],
A2 I T = A SRR XA [R] BB I 8 1) 22 4K it 26
(I 4). i, 26— RAbBE B, mil, TE
PR AL B it L 60 KA AT (R4 7 i
N o B R AR AT O IEALAT A3 RSN,
il VAL, TTIERERTEE S, Mkt OLR U
IEREARE N A, BRI SR, I FLAE 6 H



KA B 41 %
442 Chinese Journal of Atmospheric Sciences Vol. 41
~ 10
3900 1(a) o 1(b) 260  (©) —— 5-day running mean
5880 g 8 o 7o e annual cycle
g %] £ : = 210
20 5860 / S / 3
5 1 7 47 o VT 2 220
5840 « — 5-day running mean ‘& 24 — 5-day running mean s L N N A
T e annual cycle 8 e annual cycle 2004 0000 VTR
5820 T T T T T Q‘: 0 T T T T T T T T T T

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Apr May Jun Jul Aug Sep Oct Apr May Jun Jul Aug Sep Oct Apr May Jun Jul Aug Sep Oct

£ @ = "
84 g

5 1 -\g =
ESERE 5 >
< ] g =
=B 1 B Y A g £
g —44 g %
T _g] € 1 o

8 = 3
© T T T T T a2 =20 T T T T T 5 .

1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Apr May Jun Jul Aug Sep Oct ~ Apr May Jun Jul Aug Sep Oct Apr May Jun Jul Aug Sep Oct
150 120 100
1(® it i

E 1201 £ lgg‘; ~1 E g04
S ] k51 E 5 ]
2 904 2 604 2 607
7] 1 7] 1 p ) ]
5 607 5 407 5 407
2 30 2 o220y Z 207

0 e e e e L B 0 -Wl N I L B 0~ T T T T

20 40 60 80 20 40 60 80 20 40 60 80

Period/d Period/d Period/d

2 KX (20°N~27.5°N, 120°E~135°E) 500 hPa {4475/ (Hify: gpm) [ (a) AP35 HAB L (H 5 Kigsh PR, ) MiE
I R LR (&) HBERFEIRAIETT NG A (o) MMEZIERRED . (b ew b [/ (ay dv g), (N KITH R (28°N~33°N,
107°E~123°E) KIREK M MZ (i mmd ™). (eo £ 1) [ (as dv @), {EABEE (5°N~15°N, 115°E~140°E) fJ OLR 434 4k (Bfr: Wm™2).,
(dv ev D PFIARG LA 5 RIE A MR AR L7 T Mek; (gv he ) g Digail, LN 95% H AT RIFRMELL
M8 5
Fig. 2 (a) Climatological daily curves (5-day running mean, solid line) and annual cycles (dashed line) of geopotential height (GH, units: gpm), (d)
intraseasonal oscillation curves (units: gpm) with the annual cycles removed, and (g) their power spectra at 500 hPa in the key region (20°N-27.5°N,
120°E~135°E). (b, e, h) As in (a, d, g), but for precipitation (units: mm d ') in the middle and lower reaches of the Yangtze River (28°N-33°N, 107°E—123°E).
(c, f, 1) As in (a, d, g), but for OLR (units: W m™?) in the warm pool (5°N-15°N, 115°E~140°E). The intraseasonal oscillation curves in (d, e, f) are obtained
from 5-day running means minus annual cycles. Solid lines in (g, h, i) represent the power spectra of the intraseasonal oscillation, and the dashed lines indicate

the standard red-noise spectra at the 95% confidence level
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