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The Comparison of Climatological Characteristics Among Asian and Australian
Monsoon Subsystems. Part I. The Wind Structure of Summer Monsoon

CHEN Ji-Long and HUANG Rong-Hui

Center for Monsoon System Research , Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100080

Abstract Using the NCEP/NCAR reanalysis data from 1979 to 2003, climatological characteristics of the wind
structure and its seasonal evolution associated with various summer monsoon subsystems of the Asian-Australian
monsoon, i. e. » the South Asian summer monsoon (SASM) over the area (0°~25°N, 60°E - 100°E) and the East A-
sian summer monsoon (EASM) over the area (0°=45°N, 100°E - 140°E) in boreal summer, and the North Austral-
ian summer monsoon (NASM) over the area (0°- 15°S, 110°E - 150°E) in austral summer, are respectively investi-
gated in this study. The results show that both SASM and NASM purely belong to the tropical summer monsoons
with strong zonal flow and vertical westerly shear, i. e., low-level westerlies and high-level easterlies, and vertical
westerly shear in the SASM region is distinctly stronger than that in the NASM region. EASM is composed of the
tropical and subtropical summer monsoons with significant meridional flow and vertical southerly shear, i. e. ,
low-level southerlies and high-level northerlies, but the vertical structure of zonal flow in the EASM region is com-
plex, including the vertical westerly shear in the tropical monsoon region to the south of 25°N such as the South Chi-

na Sea (SCS) and the western Pacific and the vertical easterly shear in the subtropical monsoon region to the north of
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25°N such as the mainland of China and South Japan. As compared with zonal or meridional flow in the NASM re-
gion, low-level westerlies in the SASM region and low-level southerlies in the EASM region are strong and pro-
found. Totally, both SASM and NASM act as the latitudinal monsoon system but EASM mainly acts as the longitu-
dinal monsoon system. Moreover, these analyses also reveal that the common features of these summer monsoon
subsystems lie in seasonal reverse of the baroclinic structure of zonal flows in the tropical monsoon region, charac-
terized by a wind switch from low-level easterlies and high-level westerlies to low-level westerlies and high-level
easterlies on the onset of the summer monsoon, but from low-level westerlies and high-level easterlies to low-level
easterlies and high-level westerlies on the retreat of the summer monsoon. Otherwise, there are obvious differences
in some aspects among SASM, EASM and NASM, thereinto, intraseasonal variation of SASM is more stable than
that of EASM or NASM, and the meridional span of EASM is the largest but that of NASM is the smallest, and the
maintaining time of EASM is the longest but that of NASM is the shortest. Seasonal reverse of the thermal gradient
and its phase-locking with the intraseasonal oscillation are potential factors contributing to seasonal evolution of the

wind structure associated with summer monsoon subsystems.

Key words

the South Asian summer monsoon, the East Asian summer monsoon, the North Australian summer

monsoon, the wind structure, seasonal evolution
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dicate the Tibetan Plateau higher than 3000 m. Three rectangular frames
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Climatological mean low-level wind averaged for 1000 - 700 hPa in boreal summer (a) and austral summer (b). The shaded areas in-

indicate the SASM (the South Asian summer monsoon) region, the

EASM (the East Asian summer monsoon) region and the NASM (the North Australian summer monsoon) region, respectively
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Fig. 2 Same as in Fig. 1, but for high-level wind averaged for 300 — 100 hPa
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