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Abstract

Based on ERAS5S reanalysis data and conventional meteorological data, the characteristics and
causes of a regional rainstorm weather process which occurred in East of the Yellow River, Gansu
Province on August 2, 2019 were analyzed from the aspects of circulation situation, mesoscale
characteristics, and physical quantity. The results show that the rainstorm weather process is
triggered by the low-level shear under the environmental conditions of upper dry and wet lower.
The rainstorm area corresponds to the area where the relative humidity is greater than 90% and
the energy front formed. The warm humid air around the typhoon “Weipa” provided abundant
water vapor for the rainstorm process. The uplift caused by terrain further enhanced the upward
movement and promoted the development of convection. The release of unstable energy caused
by wind shear is an important cause of strong local precipitation, and the dense area of the wet
potential vorticity component is an indicator of the precipitation area.
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Figure 1. (a) The distribution of cumulative precipitation from 00:00 on August 2nd to 00:00 hours on August 3, 2019; (b)
Precipitation time series at the center of precipitation maximum (34.6°N, 105.7°E)
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Figure 2. (a) 500 hPa circulation pattern on August 2, 2019 (the blue contour represents 00:00, and the green contour

represents 12:00); (b) the concept map of Influence System (the shaded area is the precipitation area)
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Figure 3. Wind field (Wind vector, unit: m-s™) and Water vapor flux (Color shaded region, unit:
g-cm “hPats™) at 700 hPa on August 2, 2019 [(a) 0500UTC, (b) 0800UTC, (c) 1000UTC]
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Figure 4. Divergence field (Color gradation, unit: 107° s%) and vertical velocity field (Contour, unit: Pa-s ') profile
along 34.6°N on August 2, 2019 [(a) 0000UTC, (b) 0500UTC, (c) 1000UTC]
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Figure 5. Vorticity field (Color gradation, unit: 107° s ™) and flow field (Contour, unit: m-s™) profile along 34.6°N
on August 2, 2019 [(a) 0000UTC, (b) 0500UTC, (c) 1000UTC]
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Figure 6. Relative humidity field (Color gradation, unit: %) and False equivalent potential temperature (Con-
tour, unit: K) profile along 34.6°N on August 2, 2019 [(a) 0000UTC, (b) 0500UTC, (c) 1000UTC]
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Figure 7. The distribution of MPV; [(a) 0500UTC, (b) 1100UTC] and along 34.6°N Vertical section of MPV; [(C)
0500UTC, (d) 1100UTC] at 700 hPa on August 2, 2019 (unit: PVU, 1PVU =10"°m’-K/(s-kg))
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Figure 8. The distribution of MPV, [(@ 0500UTC, (b) 1100UTC] at 700 hPa on August 2, 2019 (unit: PVU,
1PVU=10°"m*-K/(s-kg))
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