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The Relationship between the East Asian Winter Monsoon Anomaly and
the Subsequent Summer Monsoon Onset over the South China
Sea and the Impact of ENSO
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Abstract Linkage between the East Asian winter monsoon (EAWM) and the South China Sea (SCS) summer monsoon
onset (SCSSMO) and the impacts of ENSO have been studied by applying the method of correlation analysis to the
ERA-interim reanalysis dataset. Anomalous easterly winds and less precipitation in the SCS tend to occur during May
after a weak EAWM, which corresponds to the situation of late onset of the summer monsoon. However, this relationship
is not robust during the time period of study. We further separate the EAWM into an ENSO-related part (EAWMgy) and
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an unrelated part (EAWM,) by linear regression method. The results indicate that the link of the EAWMEy to the
SCSSMO becomes statistically significant, but the link of the EAWM, to the SCSSMO is very weak. Hence, the
EAWM-SCSSMO relationship is mainly caused by the anomalous winter monsoon associated with ENSO. And this

relationship can be explained by the anomalous anticyclone/cyclone over the Philippine Sea (AACPS/ACPS) associated

with ENSO. For example, during an El Nifio event, anomalous anticyclone over the east of Philippine is induced and the

tropical Indian Ocean tends to be warmer. Due to the positive feedback of the local air—sea interaction and the Indian

Ocean capacitor effect, this AACPS can be maintained and persist until late spring. The anomalous easterly winds on the

south of AACPS may be unfavorable for the onset of summer monsoon. Therefore, the SCSSMO tends to be late in the El

AR MR A FRIE H AORKFBZ  (Zhou and Chan,

Nifio year.
Keywords East Asian winter monsoon, South China Sea summer monsoon onset, ENSO, Anomalous anticyclone over
the Philippine Sea, Sea surface temperature in the tropical Indian Ocean
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Fig. 1 Time series of (a) EAWMI (East Asian Winter Monsoon Index), (b)
ENSO-related part of the EAWMI (EAWMIEgy), (¢) ENSO-unrelated part of
the EAWMI (EAWMI,) during 1979-2016. The EAWMIgy and EAWMI,
contribute 47.4% and 52.6% of the total EAWMI variance, respectively
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Table 1 Strong and weak EAWM (East Asian Winter
Monsoon) classified by ENSO events

Bt ENSO HH4E4

554 1983 4F. 1992 4F. 1998 4,
ZEX 2003 4. 2010 4E, 2016 4E
WA 1986 4. 1989 4E. 1996 4,
ZEX 2000 4, 2008 4E, 2011 4E

A4y
1990 4F, 1993 4F, 2013 4

1981 4F, 1982 4., 1984 4,
2012 4
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Fig. 2 850-hPa westerly winds (colored) over the central and southern parts of the South China Sea and the SCSSMO (South China Sea Summer Monsoon

Onset) date. The blue and red scatters are the SCSSMO dates based on ERA-interim, NCEP/NCAR, NCEP-DOE reanalysis datasets according to Kajikawa and

Wang (2012) and Ding et al. (2016), respectively
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Fig. 3 Correlation coefficients between the (a, b) EAWMI, (c, d) EAWMIgy, (e, f) EAWMI, with 850-hPa wind in the winter (left column) and in the
subsequent May (right column). The light shading indicates the 95% confidence level and the dark shading indicates the plateau higher than 1500 m
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Fig. 4 Correlation coefficients of (a) EAWMIgy and (b) EAWMI,,, with precipitation in the subsequent May. The contour interval is 0.2 and the zero line is

omitted, solid lines denote positive, dashed lines denote negative, shadings denote the 95% confidence level
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Fig. 5 Correlation coefficients between the (a, b) EAWMIgy, (¢, d) EAWMI,, and SST in the winter (left column) and in the subsequent May (right column).

The contour interval is 0.2 and the zero line is omitted, solid lines denote positive, dashed lines denote negative, shadings donate the 95% confidence level
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