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Abstract
The “5-8” hail event in Xi'an in 2025 occurred against the background of a rare spring drought
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and overlapped in time and space with the provincial-wide artificial precipitation enhancement
operations for drought relief, resulting in triple operational challenges. Based on the analysis of
multi-source data including conventional meteorological observations, radar and satellite ob-
servations, ERAS reanalysis and emergency public opinion data, the results show that: (1) The
hail was a natural severe convective outcome triggered by the conjunction of cold advection in
the 500 hPa upper trough and the southwest warm and humid jet at 850 hPa as well as the sur-
face cold front, superimposed with favorable temperature stratification and vertical wind shear;
(2) Artificial precipitation enhancement only supplemented cloud condensation nuclei without
changing the core meteorological conditions for severe convection, and had no direct causal relation-
ship with the hail; (3) The provincial numerical forecast model could capture the overall trend of se-
vere convection, and the dual-polarization radar could realize a 15~30 minute short-term early warn-
ing for hail, with room for improvement in early warning accuracy; (4) Through emergency response,
three-dimensional artificial precipitation enhancement and multi-platform scientific populariza-
tion, the meteorological department effectively alleviated the drought and quickly eliminated neg-
ative public opinion. In summary, this study can provide a scientific reference for northern arid ar-
eas to respond to similar complex scenarios.
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Figure 1. Weather map at 16:00 BT on 8 May 2025: (a) 850 hPa equivalent potential temperature (shaded, K); (b) 700 hPa relative
humidity (shaded, %); (c) 500 hPa divergence (shaded, 10 s™%); (d) 200 hPa vorticity (shaded, 1075 s™%). Red solid lines are isotherms,
black thin solid lines are geopotential height contours (gpm) and wind barbs (m/s), and black thick solid lines are the administrative
boundary of Shaanxi Province
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Figure 2. T-InP diagram at Jinghe Station at 20:00 BT on 8 May 2025
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Figure 3. Combined diagram of vertical wind profile (WVP) and vertically integrated liquid water content (VIL) from Xi’an
Doppler weather radar (29290) on 8 May 2025
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Figure 4. Dual-polarization multi-parameter products at 1.5° elevation from Xi’an Doppler weather radar (29290) at 19:41
BT on 8 May 2025. (a) Composite reflectivity (unit: dBZ, Maximum: 67 dBZ); (b) Correlation coefficient (CC, Maximum:
1.05); (c) Specific differential phase (KDP, unit: deg-km™, Maximum: 13.6 deg-km™); (d) Differential reflectivity (ZDR, unit:
dB, Value range: —1.0~—1.4 dB). The black outline denotes the administrative boundary of Xi’an
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{E 67dBZ); (b) tHHXFEH(CC, |mAIE 1.05); (c) EH1EIEHEFE(KDP, B{L: deg/km, FAE 13.6deg/km); (d) Z=
S REIFE(ZDR, #fi: dB, BUE-1.0~-1.4dB). BEBELANALHITELR
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Figure 5. Temporal evolution of infrared cloud top temperature (TBB) from FY-4B geostationary meteorological satellite during
14:00~19:00 BT on 8 May 2025 (unit: “C). The thick black line denotes the administrative boundary of Xi’an
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Figure 6. Distribution of 10 cm soil relative humidity in Shaanxi Province at 08:00 BT on (a) 8 May and (b) 9 May 2025 (unit: %)
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Figure 7. Statistics of science popularization communication effect of severe convective weather by Shaanxi Meteorological
Bureau during 8~9 May 2025. (a) Reading volume of each new media platform (unit: 10* times); (b) Interaction volume of
each new media platform (unit: times)
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