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Analysis and Numerical Experiment on the Relationship between the
1998 Summer Monsoon Activities and SSTA in Tropical Regions

Sun Shuqing and Ma Shujie

Institute of Atmospheric Physics  Chinese Academy of Sciences  Beijing 100029

Abstract  Using SVD analysis between OLR in summer and SST in the pre — winter and spring the coupled modes
are obtained to describe the relationship of the two fields. When SST in winter and spring presents a La Nifia — like
pattern  the corresponding anomalous OLR in the later summer will have a distribution with the positive areas over the
Yangtze River valley and the tropical eastern Pacific indicating a weaker convection  and a negative belt from the
Indian Peninsula to the South China Sea and the western Pacific indicating a stronger convection . However for the
El Nifio pattern it will be opposite. Taking the 1998 summer monsoon as a typical case a numerical experiment has
been done by using the T4219 global spectral model developed by the Institute of Atmospheric Physics Chinese A-
cademy of Sciences IAP/CAS for investigating the influence of SSTA of that year on the severe flooding in the
Yangtze River valley and the South China Sea Summer Monsoon SCSM . The model has successfully simulated SC-
SM including its onset date and strength. Meanwhile the features of tropical current subtropical high in the western
Pacific  Qinghai — Xizang high in the upper troposphere and the westerlies are all well simulated. More important is
that the model gives a heavy rainfall around the Yangtze River valley in June and July. The percentage departure of
rainfall reaches above 100% . Moreover the situation is just opposite in the South China Sea region where the sum-
mer rainfall is weak in 1998. All these are in good agreement to the observed resulis. Sensitivity experiments show
that SSTA in the central and eastern Pacific plays a main role in the variation of the onset and strength of SCSM and
the precipitation in the eastern China. Replacing the SST of 1998 in the tropical eastern Pacific region by the climate
mean we may find that SCSM becomes stronger than the observed and the precipitation in the Yangtze River valley
turns to be normal hence severe flooding would no longer appear. The relationship between SST of the western Indi-
an Ocean and summer monsoon and rainfall in 1998 has also been investigated. It is found that SST of the western In-

dian Ocean plays a similar role to that of the eastern Pacific in the Asian summer monsoon activitives.

Key words  sea surface temperature flooding in the Yangtze River valley South China Sea monsoon numerical

experiment



