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Abstract Proper recognition of the water vapor distribution and formation mechanism in the upper troposphere (UT) over the
Asian monsoon region is of great significance for understanding of global climate change. Based on the latest Earth Observing
System Microwave Limb Sounder (EOS-MLS) satellite retrievals product, the study firstly presented a qualitative analysis of
the anomaly characteristics of the upper troposphere water vapor distribution. Then we studied the air particles horizontal
transport characters in the upper troposphere layer over the Tibetan Plateau and its adjoint areas using the National Centers for
Environmental Prediction (NCEP) reanalysis data of 2005 and a particle dispersion model FLEXPART. Also the dynamical
effects of the south Asian high, which are able to trap the constituents in its core, in determining and maintaining the water va-
por distribution are investigated quantitatively.

The analysis of the EOS-MLS satellite retrieval products shows that the Asian monsoon region is an area of particular in-
terest, as it is characterized by a persistent maximum of water vapor in the upper troposphere. The location of maximum water
vapor on 215 hPa coincides with the deep convection. However, the water vapor maximum at 147 hPa does not spatially corre-
spond to the maximum of convective activity, but is located inside the South Asian high. The distribution of carbon monoxide
over this area shows the same characteristic as the water vapor. This result suggests an important role of the South Asian high
in determining and maintaining the water vapor distribution. For every numerical simulation, 10000 forward parcels trajectories
were calculated for the summer of 2005. The result of idealized ensemble numerical simulations (total 66 groups) indicates that
the South Asian high circulation acts as a horizontal transport barrier in the upper troposphere and low stratosphere during the
boreal summer. The effects of the South Asian high are mostly in the height between 12 km and 15 km vertically. While in hor-
izontal direction, the close circumfluence of the South Asian high enables air particles to stay inside the anticyclone for more
than one month. This might be one of the explanations of the zonal anomaly distribution characteristics of vapor over the Asian
summer monsoon region.

Key words South Asian high, Upper troposphere, Vapor anomaly distribution, Dynamic effect
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Fig. 1

Climatological means of the water vapor mixing ratio (shaded, unit; 10°°) and horizontal wind fields

unit; m/s) at 215 hPa (a, b) and 147 hPa (c, d) for the summers (June — August) 2005 (a, ¢) and 2006 (b, d)

(The Tibetan Plateau is shown with the oblique line shading for the elevation is >3 km. The white solid line

is for the isoline of the outgoing longwave radiation (OLR) being 220 W/m?)
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