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The Relationship Between the Indian Ocean Sea Surface Temperature Anomaly
and the Onset of the South China Sea Summer Monsoon
II. Analyses of Mechanisms
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Abstract With 1953 - 1998 Reynolds & Smith monthly sea surface temperature (SST) as well as NCEP/NCAR
monthly re-analysis data and a picture in the mind that ENSO signal is culled or not from the Indian Ocean sea sur-
face temperature anomaly (SSTA), the possible impacts of Indian Ocean SSTA on the early or late onset of the
South China Sea Summer Monsoon (SCSSM) have been analyzed based on Empirical Orthogonal Function (EOF),
the new statistical method CEOF (Conditional Empirical Orthogonal Function). The results show that with the in-
fluence of ENSO, unipole pattern of the Indian Ocean SSTA mainly does favor to the unusual onset of SCSSM by af-
fecting atmospheric vertical motion at 500 hPa, convergence/divergence motion in the low/high troposphere and the
intensity of zonal monsoon circulation over the tropical Indian Ocean; while without the influence of ENSO, the uni-
pole pattern may contribute to the unusual onset of SCSSM through affecting the reverse of meridional temperature
gradient in the middle-upper troposphere. The Southern Indian Ocean Dipole Mode (SIODM) pattern also plays a
role in the unusual onset of SCSSM by affecting the thermal depression over Asian landmass, the western Pacific
subtropical high, and convergence/divergence in the low/high troposphere as well.

Key words the Indian Ocean, SSTA, the South China Sea summer monsoon, early or late onset
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Fig. 2 Spatial

distribution and time coefficients of CEOF analysis of Indian Ocean SST in early spring: (a) Spatial distribution of

mode 1; (b) time coefficients of mode 1; (c) spatial distribution of mode 2; (d) time coefficients of mode 2
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Correlation coefficients between EOF time coefficients of the Indian Ocean SST in early spring and zonal wind fields at 850 hPa (a)

and 200 hPa (b) in May. Regions with 95% confidence level are shaded
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