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Abstract As the main passage of mass transport from the troposphere to the stratosphere, the
Asian monsoon region plays a vital role in the Stratosphere-Troposphere Exchange (STE). This
study investigates the distribution and exchange of water vapor in the upper troposphere and
lower stratosphere (UTLS), and focuses on the interannual variability of water vapor exchange
and its relationship with the Asian summer monsoon, by using the Wei method with satellite data
and reanalysis data from the European Centre for Medium-Range Weather Forecasts (ECMWF)
for the period 1958—2001. The results show that the UTLS over the Asian monsoon region is
wetter than that over the equator, The STE of water vapor in the Asian monsoon region affects

the content of LS water vapor by the propagation of tape recorder. The summer STE of water
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vapor has obvious interannual variations besides interdecadal variations. Further analysis shows

that the interannual variations of the water vapor exchange are closely related to the Asian

summer monsoon, especially to South Asian summer monsoon. The Asian summer monsoon

activity largely affects them by triggering the anomalous atmospheric circulation and vertical

motion. The results have important implications for understanding the transport of other

components in the atmosphere,
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Fig. 2 Latitude-pressure section of water vapor mixing
ratio (solid line, unit; pl/L) and tropopause (dash-
thick line) from AIRS satellite data averaged over
40°E—180°E in boreal summer for the period 2003— 2005
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Fig. 3 Interannual variability (bar) and 11-yr running mean (solid line) of stratosphere-troposphere exchange (STE) of

water vapor in boreal summer (June-August) over (a) the Tibetan Plateau (75°E—105°E,25°N-—40°N), (b) South Asia
(70°E—100°E,0°—25°N), (c) East Asia (110°E—125°E, 20°N— 35°N), and (d) the western North Pacific (120°E- 160°E,
10°N—20°N). Unit: 10 kg»m % + 57!
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and abscissa presents the period of year
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