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Abstract: Identification of the main mechanism of water vapor transportation from atmosphere surface layer il
into stratosphere over Asian monsoon region, especially for the region of Tibetan Plateau (TP), plays a significant R

role in understanding the global climate change and global environment. In order to investigate the possible
mechanism of water vapor transportation from the surface layer to upper troposphere and stratosphere, we used
the Lagrangian particle dispersion model FLEXPART driven by the hourly output generated by the weather
research and forecasting (WRF) model for the period from 20 to 26 August, 2006. Based on the three-dimensional
trajectories backward tracing analysis and their changes in temperature, humidity and other physical variables,
our results show that small-scale convection lift and the large-scale transportation are the two main factors
responsible for the water vapor entry from surface layer to stratosphere. Air parcels from the surface layer could
be lifted up to 9~12 km height via active convention within 24 hours, and then passed through the tropopause in
the Tibetan Plateau southeast, which was driven by the large scale advection associated with the south Asian
anticyclone circulation. Most air parcels could further transport to lower latitudes and impact the global
troposphere-stratosphere water vapor budget. Air parcels on the cloud top height were largely located over the
northwest of TP, whereas their locations of Laglangrian minimum temperature, i.e., where the air parcels
dehydration happened, were mostly located in the south of TP. The potential temperature difference between
these two regions is about 15~35 K, implying a significant dehydration processes for all air parcels. This result
indicates that that the mechanism of water vapor transportation from atmosphere surface layer to stratosphere
over Tibetan Plateallr readions in <stimmer is notentially controlled bv larae scale circtilation associated with <otithern



Asian monsoon, while the small scale circulation caused by convections plays a secondary role.
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