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Abstract

Based on the data of routine meteorological observation, hourly precipitation of automatic weather
station and NCEP reanalysis data, the local rainstorm in Baiyin of Gansu province on 28 May 2011
was analyzed. The results show that this rainstorm occurred on large scale circulation background
of the Siberia cold vortex moved eastward; the dry cold air which constantly split from the bottom
of the cold vortex converged with southwest airflow of warm; the atmospheric instability in-
creased that triggered convective weather. The meso-scale influential systems of this rainstorm
were vortex and shear line of 700 hPa and saddle type of 850 hPa. This circulation pattern was
beneficial to strengthen ascending movement and trigger off instability energy releasing. The al-
location at different heights and temporal and spatial variation of physical field was consistent
with the rainstorm. Surface convergence line was one of triggering factors contributed to convec-
tion. The convection cells were easily formed near the joint of surface convergence line and dry
line. The characteristics of rainstorm which caused mountain torrent geology disaster were high
intensity and short duration. There was a meso-f-scale convective cloud cluster in satellite cloud
image. Its horizontal scale was 200 - 400 km and the minimum of TBB was —80°C. The mountain
torrent occurred in the geological conditions of vulnerable areas, different geological conditions
can form different disasters.
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Figure 1. The city and county (district) compartment and diagram of topography distribution of flood-
prone area in Baiyin
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Figure 2. The circulation situation of 500 hpa (a), 700 hpa (b), 850 hpa (c) at 08:00 BT 28 May and
surface field (d) at 11:00 BT 28 May
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Figure 3. The vertical profiles of relative humidity along 104.5°E at 14:00 BT 28 May (Unit: %)
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Figure 4. The moisture convergence flux of 700 hPa at 08:00 BT 28 May (Unit: 107 g-cm %-hpa *-s™%)
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Figure 5. The profiles of vorticity advection (Unit: 10~>:s™) and thermal advection (Unit: 10°°
K/s) at 08:00 BT 28 May
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Figure 6. The profiles of divergence (Unit: 10>s™%) and vertical velocity (Unit: hpa:s™) at
14:00 on May 28th, 2011
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