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Abstract

In this paper, a typical wind hail weather process in Dali Prefecture on August 5, 2025 is taken as
an example. Based on the conventional ground observation data, sounding data and reanalysis data,
the circulation background, related diagnostic characteristics and mesoscale triggering mechanism
are analyzed. The results show that in the 500 hPa circulation field, the high-latitude vortex leads
the cold air to the south, and the edge of the subtropical high in the middle and low latitudes leads
the warm and humid air to the north. The two converge near Dali, and the wind field convergence
promotes the warm and humid air to rise strongly, which constructs a favorable large-scale circu-
lation background. In terms of dynamic conditions, during the weather process, there was a signif-
icant upward movement in the middle and upper layers of Hedian Town, which provided the key
power for the strong convection. The sinking movement cooperated with it to form a strong vertical
airflow shear, and the wind field effectively transported warm and humid airflow and unstable en-
ergy, which became the direct driving factor for the occurrence of strong convection. In terms of
thermal conditions, the inhomogeneity of the vertical distribution of pseudo-equivalent potential
temperature in Hedian Town is an important basis for the accumulation of unstable energy. The
spatial difference of K index in Southwest China shows that the atmospheric instability is high and
the convective potential is large in western and central Yunnan. The change of temperature advec-
tion, especially the intrusion of cold advection in the middle layer, increases the vertical tempera-
ture gradient of the atmosphere, further enhances the atmospheric instability, and provides suffi-
cient thermal conditions. In addition, the data of Lijiang sounding station show that the atmosphere
was in an unstable state before the occurrence of strong weather, with sufficient unstable energy
(higher CAPE value) and favorable dynamic uplift conditions (low CIN, negative SI, BLI conducive to
boundary layer air uplift) required for strong convection, which provided the necessary local con-
ditions for the occurrence of disasters.
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Figure 1. 24-hour precipitation at Hedian station and Xuchang station on August 5
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Figure 2. Circulation situation at 500 hPa at 14:00 on August 5
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Figure 3. Vertical velocity and wind field time height profile of Hedian from August 4 to 5
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Figure 4. (a) The height profile of the Hedian pseudo-equivalent potential
temperature time on August 4~5, (b) The exponential distribution at 08:00 K

on August 5
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Figure 5. The height profile of temperature advection time in Hedian from August 4 to 5
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Figure 6. Lijiang sounding station in August 2025 (a) 4 20:00, (b) 08:00 in May
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