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Abstract The relationships of the March precipitation anomalies over South China with the associated circulation and
the global sea surface temperature (SST) field are analyzed by using observations of March rainfall over South China,
NOAA SST data, Nifo3.4 index, and NCEP reanalysis data for the period 1951-2005. The possible causes of the March
precipitation anomalies over South China were revealed from the point of view of the atmospheric circulation and SST
field. The results show that when March rainfall over South China is above (below) normal, a cyclonic circulation (an
anticyclonic) anomaly exists in the middle-low-level of the troposphere over the North Pacific Ocean, and an anticyclonic
(a cyclonic) circulation anomaly appears over the western Pacific Ocean and the South China Sea. These circulation
anomalies are favorable (unfavorable) to the southeast warm—moist air flow and the abnormal cold air in the east of
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northern China which form a water vapor convergence over South China, leading to a significant increase (decrease) of
precipitation. Further analysis showed that the El Niflo-Southern Oscillation (ENSO) and North Indian Ocean and South

China Sea SST are important external factors that influence the March precipitation anomalies over South China. The

influence of ENSO on the March precipitation anomalies over South China is through the western Pacific subtropical

high and low-level wind field anomalies, and the influence of the North Indian Ocean and South China Sea SST on the

March precipitation anomalies over South China is affected by the vertical circulation and low-level wind field anomalies,

as well as the abnormal western Pacific subtropical high.

Keywords March precipitation over South China, Atmospheric circulation anomalies, ENSO, North Indian Ocean and

South China Sea
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Fig. 1 The correlation between March precipitation anomalies over South China and its associated sea level pressure for the same period (Heavy and light

shadings indicate statistical confidence at the 95% and 90% levels, respectively)
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Fig. 2 The correlation between precipitation anomalies in March over South China and geopotential height at 500 hPa for the same period (Heavy and light

shadings indicate statistical confidence at the 95% and 90% levels, respectively)

60N_RNA445A744¥¥N‘?177
« N F% ¢ mi

40N +

20N

EQ A

208

408 22 A 4‘3&&

60E 90E 120E

FrCCC L eSS NSTNNNNNRNRAANA DTS > 5o\,
BON—ﬂw¢kﬁywwwﬂqévvrrrrrrrnhkkkkkﬁ??¢%ﬂ7s&
Anaaantt

x
4y>>>>>‘NNN«,~NK<~<~T7‘7I»»;>4
7B .

"\N < c<cceryyvp TTTIEAS <
4Z£M14~a1k/
== @

150E

wwwwwwwwwwwwwwwww

_—

0.8

_)M“'\rmwﬁx'tb ‘i

eV

120W  90W  60W

c 2L INUNN

180  150W

3 R 3 B EKRE SR 850 hPa MIZ 5 F HIAHK (RESSLOAMR R, W W MR T 95%A 90% {5 FEKL %)

Fig. 3 The correlation between March precipitation anomalies over South China and its associated wind at 850 hPa for the same period (vector arrows for the

correlation coefficient, Heavy and light shadings indicate statistical confidence at the 95% and 90% levels, respectively)
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Fig. 4 The correlation between March precipitation anomalies over South China and sea surface temperature for the same period (Heavy and light shadings

indicate statistical confidence at the 95% and 90% levels, respectively)
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Fig. 7 The composite sea level pressure anomalies for (a) positive Nifio3.4 index years and (b) negative Nifio3.4 index years (unit: hPa). Heavy and light

shadings indicate statistical confidence at the 95% and 90% levels, respectively
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