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Diagnostic Analysis of Moist Potential Vorticity for Abrupt

Rainstorm in Eastern Qinghai-Tibetan Plateau
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3. Cangzhou Meteorological Office, Hebei Province)

Abstract: Using the observational data provided by MICAPS, the characteristics of the moist
potential vorticity of two abrupt torrential rain events in Guanzhong, Shaanxi on June 29,
2004, and in northern Shaanxi on August 10, 2004 are analyzed. The results show that at
700 hPa level, the generation of a mesoscale convective instable area with MPV, < —0. 3
PVU and a mesoscale convective stable area with MPV,2>0. 3 PVU at the upper stream, is
favorable for moist barotropic features, and contributes to the occurrence of abrupt torrential

rains . The favorable moist baroclinic features develop at 700hPa level , while the plateau
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trough moves eastwards to Hetao area or Guanzhong area. A moist baroclinic center with MPV, <
0 generates at the rear of the trough, as a moist baroclinic center with the MPV, >0 is in front of
the trough. The positive and negative moist baroclinic centers above rainfall location and its neigh-
boring upper stream, form an isoline-concentrated zone of MPV, , which coupled with the mesoscale
convective instable center with MPV,<C—0. 3 PVU accords to the rainfall location. On MPV, zonal
cross-section chart, an MPV column, nearly through upper and low levels, builds up in west-tilting
with height at neighboring upper stream of the rainfall location before the Guanzhong torrential
rain. While at Ansai, a funnel-like positive MPV extends from upper level down to the lower tropo-
sphere, which overlaps the negative MPV area developing in the boundary layer. The deep negative
MPYV layer develops above the rainfall location. Simultaneously, at the mid-low level of tropo-
sphere, the positive MPV column moves eastwards to the rainfall location to form a steep isoline-
concentrated zone of MPV, which holds indicative meaning to the occurrence of abrupt torrential
rains. The MPYV disturbance owns the characteristic of spreading from high to low latitudes. Its
three-dimensional structure and evolution are the useful information in predicting abrupt torrential
rain occurring in the eastern Tibetan Plateau.
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