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Analysis of the Leading Modes of the Asian—Pacific Summer
Monsoon System
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Abstract The interactions among the Asian—Pacific monsoon subsystems have significant impacts on the climatic
regimes in the monsoon region and even the whole world. The Asian—Pacific summer monsoon system is under the control
of the huge divergent circulation system which is divergent at the upper level and convergent at the lower level. Three
branches of the air flows from the divergent center at the upper level play significant roles in the promotion of the Indian
summer monsoon (ISM), the East Asian subtropical summer monsoon (EASM), and the South China Sea summer
monsoon (SCSSM), respectively. It is one of the perfect performances of the holistic characteristics of the Asian—Pacific
summer monsoon system. The leading modes of a couple of meteorological elements in the Asian—Pacific monsoon region
have shown a more consistent characteristics on both the interdecadal and interannual timescales: the decreasing trend
emerges in the Asian—Pacific summer monsoonon the interdecadal timescale during recent 55 years; while on the
interannual timescale, the subsystems of the Asian—Pacific summer monsoon have synchronous variation with

ks HEl  2011-03-04, 2012-03-01 Wi& ki

FENE K E RIS R 2010CB950404, [ 5K HRERAHT TR 2012CB955203,  [H 5K |1 SRRl AL G B B I H 41005037, [H K EHL L
#1121 2009BAC51B05

TEEEN X252, &, 198LAEMA, 4, FTN R RS ARTN 5 TH 3T . E-mail: liuyuny@cma.gov.cn



N A 36 %

674 Chinese Journal of Atmospheric Sciences

Vol. 36

quasi-two-year and quasi-four-year cycles. The quasi-two-year oscillation of the monsoon system gives expression that
when the ISM is anomalously strong, the monsoon rainfall belt will be strong and more northward, bringing more
precipitation in the northern-central Indian continent. Because of the western Pacific subtropical high (WPSH)’s northward
shift and the ISM’s anomalously eastward extension in the same year, an anomalous cyclone circulation occurs over the
western North Pacific in 10°N-30°N and another anomalous anticyclone circulation in 30°N-50°N. It is indicated that the
EASM is anomalously strong, and can push the monsoon belt northward to northern China. That is to say, when one of the
Asian—Pacific summer monsoon subsystems is much stronger than normal, the other monsoon subsystem in the same year
will be also stronger than normal, but both of them will become weaker than normal in the next year. The tropospheric
biennial oscillation (TBO) may be an inherent cycle in the Asian—-Pacific summer monsoon system. It reflects the
significant holistic characteristics of the Asian—Pacific summer monsoon system on the interannual timescale under the
response of the tropical Pacific—Indian Ocean temperature forcing.

Key words Asian—Pacific summer monsoon, Indian summer monsoon (ISM), East Asian summer monsoon (EASM),

tropospheric biennial oscillation (TBO), atmospheric heat source
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Fig.9 Seasonal evolutions of the composite SST anomaly in the strong monsoon years: (a) DJF (Dec-Jan—Feb) prior to the strong monsoon years; (b)
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respectively
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Fig.10 The (a) first and (c) second EOF eigenvectors of the summer 850-hPa wind vector, (b) the corresponding time coefficient of the first eigenvector from

1951 to 2005 and (d) the curve of the maximum entropy spectrum for the second eigenvector’s time coefficient based on ERA-40 data
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Fig.11 Schematic diagram of ocean—atmosphere interaction in the positive TBO period of the Asian—Pacific summer monsoon. The green shaded areas
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anomalous water vapor convergence; the red/blue curves denote SST anomaly (SSTA)
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