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The Comparison of Climatological Characteristics among Asian and Australian
Monsoon Subsystems. Part II. Water Vapor Transport by 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 Climatological characteristics of water vapor transport associated with various summer monsoon subsys-
tems of the Asian-Australian monsoon, i. e. , the South Asian summer monsoon (SASM) over area (0°- 25°N,
60°E-100°E) and the East Asian summer monsoon (EASM) over area (0°~ 45°N, 100°E - 140°E) in boreal sum-
mer, and the North Australian summer monsoon (NASM) over area (0°~15°S, 110°E - 150°E) in austral summer,
are investigated by using the ERA-40 daily reanalysis data, the NCEP/NCAR daily reanalysis data and the Climate
Prediction Center (CPC) merged precipitation estimates for the period of 1979 — 2002. Due to concentration of volu-
minous water vapor in the lower troposphere over tropical oceans such as the tropical Indian Ocean and the western
Pacific, water vapor transport fluxes integrated vertically from earth’s surface to the tropopause in the Asian— Aus-
tralian monsoon regions mainly depend on low-level flows of these monsoon subsystems. Since westerly flow pre-
vails in the lower layers of the SASM and NASM subsystems, positive zonal water vapor transport, i. e. , eastward
water vapor transport from the west, is major in the SASM and NASM regions. But the southerly flow prevails in
the lower layers of the EASM subsystem, positive meridional water vapor transport, i. e. , northward water vapor
transport from the south, is significant in the EASM region. Moreover, the analysis results also show that the mon-

soon rainfall in the SASM, NASM and EASM regions is mainly caused by the moisture flux convergence which can
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be better described by the ERA-40 reanalysis data than the NCEP/NCAR reanalysis data. Besides, it can be seen

clearly that there are obvious differences in the dynamical mechanism of the moisture flux convergence among

SASM, EASM and NASM subsystems, which is controlled by summer wind structure in various monsoon regions.

The moisture flux convergence in the SASM and NASM regions is maily due to the convergence of low-level wester-

ly, but that in the EASM region is mainly due to both the convergence of low-level southerly and the wet advection

caused by the monsoon flow. Therefore, it may be well explained that the physical mechanism of monsoon rainfall in
the EASM region is different from that in the SASM and NASM regions.

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

monsoon, water vapor transport, monsoon rainfall
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Fig. 1 Climatological mean water vapor transport flux from the ERA-40 reanalysis in (a) boreal summer and (b) austral summer
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real summer (a) and austral summer (b). Shading denotes significance at 95% confidence level of ¢-test.
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Fig. 8 Climatological mean low-level (a) zonal wind (m/s), (b) meridional wind (m/s) and (c) specific humidity (g/kg) averaged for

1000 =700 hPa in boreal summer (JJA). Contour interval is 1. 0, and zero contour is not shown
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