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Abstract

This study utilizes surface meteorological observation data from Xi’an Airport and upper-air
sounding data from Jingyang Station (57131) at 08:00 and 20:00 Beijing Time (BJT) from 2019
to 2024. A statistical analysis was conducted to examine the relationship between thunderstorm
events at Xi'an Airport and commonly used convective parameters. The results indicate significant
differences in the distribution of convective parameter values between thunderstorm and non-
thunderstorm days during the 2019~2024 period. Parameters including Integrated Whole-Layer
Specific Humidity (I1Q), K-index (KI), Lifted Index (LI), Total Totals Index (TT), Showalter Index (SI),
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and Convective Available Potential Energy (CAPE) show a linear correlation with the probability of
thunderstorm occurrence. These parameters demonstrated a good indicative capability for thun-
derstorms after being converted into binary values. A binary logistic regression model was em-
ployed to develop a probabilistic forecasting equation for thunderstorms. The model was validated
using convective parameter data from 2025, which confirmed its good forecasting performance,
suggesting its utility as a supplementary tool for thunderstorm potential forecasting.
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Table 1. Convective parameters and their expressions
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Figure 1. Box plots of convective indices at Jingyang Station (57131) for thunderstorm and non-thunderstorm days: (1) IQ
index, (2) KI index, (3) LI index, (4) TT index, (5) SI index, (6) CAPE index
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Figure 2. Probability of thunderstorms at Xi’an Airport from 2019 to 2024 based on convective parameters: (1) IQ index, (2)
KI index, (3) LI index, (4) TT index, (5) SI index, (6) CAPE index
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Table 2. Tests of optimal thresholds and correlation coefficients for convective parameters
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Table 3. Correlation coefficients between convective parameters (optimal thresholds, binarized values, and actual values) and
thunderstorm occurrence [9]
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Table 4. Best thresholds and corresponding forecasting performance determined by Youden’s index, F1-score optimization,
Accuracy optimization, and minimum expected cost method [11]
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Table 5. Forecast verification of the probabilistic model for thunderstorms at Xi’an Airport in 2025
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