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Abstract

Based on daily surface maximum wind speed observations from 1994 to 2023, this study screened
9 representative cases of southern-blowing winds. Using hourly meteorological element data from
ERAS reanalysis, we classified wind patterns and analyzed their meteorological characteristics. Re-
sults indicate three main types: 1) East-high west-low configuration under steady westerly airflow,
2) East-high west-low configuration under a broad trough region, and 3) Short-wave trough pattern
under two troughs and one ridge. The 700 hPalevel is predominantly controlled by southerly winds
and often accompanied by southerly jet streams, with surface areas generally influenced by warm
low-pressure systems. Strong winds typically occur in warm advection zones ahead of meso-alti-
tude troughs and surface thermal low-pressure areas. Additionally, 700 hPa divergence shows sig-
nificant positive correlation with surface wind speed, while 700 hPa potential height demonstrates
significant correlations with multiple meteorological elements.
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Table 1. Classification and impact system of strong southerly winds in Guyuan, Ningxia
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Figure 1. Conceptual models of three wind regime scenarios (a~f) and special regimes (g, h)
B 1. Z#ARX SR EHRE SR E (a~f) RAFHFE5(g, h)
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Table 2. Variation range of relevant elements under strong wind
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Figure 2. Distribution map of 10 m wind speed with 500 hPa (blue curve) and 700 hPa divergence (yellow curve) on February

20, 2003 (upper) and April 19, 2018 (lower)
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Table 3. Correlation coefficients and p-values between meteorological elements and 700 hPa divergence
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