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Diagnosis of Relationships between the Onset of South China Sea
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Abstract Using two kinds of the monthly mean reanalysis data (from 1958 to 1999) of the ECMWF and NCEP/
NCAR, correlation between the South China Sea (SCS) summer monsoon onset dates and the preceding meteoro-
logical fields is analyzed. Tt is found that there exists a resembling “dipole” of the correlation between the onset dates
and the equatorial zonal wind, which is positive in upper layers (200 = 100 hPa) and negative in lower layers (1000 —
700 hPa) over the equatorial Indian Ocean. Another “dipole” is found over the equatorial middle Pacific Ocean (neg-
ative correlation in upper layer and positive in lower layer) in February. These patterns persist from February to
May with the correlation coefficient “dipole” drifting slowly from the Indian Ocean to eastern regions, finally stand-

ing over the eastern Indian Ocean and SCS. By studying the distribution of correlation coefficient in May, it is found
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that the negative correlation areas correspond to anomalous westerly wind in lower layers and positive correlation ar-
ea corresponds to anomalous easterly wind in upper layers over SCS regions, which is favorable for the early onset of
SCS summer monsoon.

A preceding factor for diagnosing the onset of SCS summer monsoon is defined according to the correlation coef-
ficient “dipole” characteristic. The factor is actually the vertical shear of mean zonal wind over the equatorial (10°S~—
10°N) Indian Ocean (50°E = 90°E) and that over the Pacific Ocean (160°E - 160°W). If the factor has positive (neg-
ative) value, the anomalous Walker circulation (anti-Walker circulation) exists over the equatorial region, the SCS
summer monsoon onset is earlier (later) in February. The high correlation coefficient between the preceding factor
and most of summer monsoon onset dates indicates this factor can diagnose and forecast SCS summer monsoon onset.

The farther research shows that the preceding factor which explains the equatorial zonal wind anomalies is cor-
responding to some kinds of OLR anomalies in the tropic region in February. In early (late) monsoon years, there is
the negative (positive) anomaly of OLR over the equatorial eastern India Ocean and Sumatra regions, which will
firstly do favor to form two anomalous barometric low (high) centers over equatorial eastern 10 and anomalous baro-
metric low Chigh) belt over the equatorial western Pacific Ocean, and then induce anomalous west (east) wind over

the equatorial India Ocean and anomalous east (west) wind over the equatorial Pacific Ocean in February. This diag-

nostic result can be explained by Gill’s research.
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Table 1 The correlation coefficients between the South China Sea (SCS) monsoon onset dates during 1958 — 1998 from different

references
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(a) are selected to define a preceding factor for diagnosing the onset of SCS summer monsoon
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