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The process of a local convective heavy rain in Hetao Plain on August 9, 2023 is analyzed by using
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conventional Micaps data and ROSE data of riverfront radar. The spatio-temporal evolution of
mesoscale environmental conditions and the cause of the rainstorm are discussed. The results
show that the subtropical high quickly and sharply jump to the north and then set to the south
makes the warming effect of the downdraft in the middle and upper troposphere reach and the
convective suppression effect of the downdraft weaken in the short term, but the warm and humid
high energy state in the lower layer is still maintained. The spatial distribution of instability with
no inhibition in the middle and high altitudes and a small amount of uplift in the low altitudes can
break through the inhibition and release a large amount of stored energy provides a favorable
atmospheric stratification background for the occurrence of strong convection in the Uga River
valley at night. In the early night, the thermal instability in the front of the warm center is still
strong, and the local dynamic uplift in the low altitude area causes the local strong convection to
disappear. The surface dew point in the southwest is higher and the specific humidity of 850 hPa is
larger, which is easy to form local heavy precipitation. The thermal difference caused by the huge
altitude difference between the highest peak of Yinshan Mountain and Shahai Town, the closest
place to the highest peak in the valley of Wujia River, provided favorable conditions for the local
strong convection at night. The strong southeasterly wind in the middle and lower troposphere is
consistent with the southeasterly wind in the upper troposphere, which further strengthens the
mountain wind circulation. The cold air generated by the mountain wind spreads from southwest
to northeast. Shahai Town is affected by the cold outflow of several gullies, so the dynamic uplift
time is the longest and the uplift amplitude is the largest. When the optimal uplift layer is low, the
wind field of model 850 hPa has a strong indication in the analysis of the direction of water vapor
energy transport in the Uga River valley.
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Figure 1. (a) Spatial distribution map of precipitation on August 9; (b) 10-minute precipitation of Shahai Town
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Figure 2. (a) 500 hPa altitude field at 20:00 on 9 August; (b) River frontage radiosonde map with revised optimum uplift
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Table 1. Convection parameters of different elevated layers at Linhe Station at 20:00 on August 9, 2023
Fz 1. 2023 £ 8 A 9 H 20 ME A A ERARITRSH

HTHESE(Pa)  CAPE(kg™") CIN@kgh) $aFHE®E@mM) LCL(m) % LCL f&F#Tk@m)  LFC (hPa)

889.0 1100.3 140.1 1042 2853 1811 686.8
885.5 1426.2 79.8 1071 2919 1848 695.0
882.3 1335.9 62.1 1112 2997 1855 694.2
871.3 1079.6 40.9 1219 3139 1920 688.0
860.6 1022.8 6 1331 3251 1920 684.2
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Figure 3. (a) Mesoscale analysis at 20:00 on August 9; (b) Surface Wind Field and Temperature at 20:00 before heavy rain
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Figure 4. Combined reflectance at (a) 21:04, (b) 22:13 and (c) 23:21 on 9 August; (d) Satellite topographic map of Shahai

Town and its Northwest Shanhonggou Estuary
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Figure 5. (a) EC forecast CAPE distribution at 20:00 on August 9; (b) 850 hPa wind field and vertical ve-
locity distribution, EC contour (black)
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