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Abstract

Based on aircraft in-flight reports from March 2008 to March 2024 in the Southwest region, the
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characteristics and causes of aircraft turbulence in this area were explored, and the following con-
clusions were drawn: (1) The occurrence of aircraft turbulence in the Southwest region generally
shows an upward trend. Turbulence occurs more frequently in winter and spring, less in summer
and autumn, more during the day, and less in the early morning and evening. (2) Moderate turbu-
lence is the predominant intensity. Compared with summer and autumn, winter and spring are more
prone to moderate and above turbulence. (3) In the Sichuan Basin and Chongqing area with lower
altitudes, turbulence mainly occurs in the range of [2100, 6300) m. In Guizhou area located in the
eastern part of the Yunnan-Guizhou Plateau, turbulence mainly appears in the range of [4200, 6300)
m. In Yunnan and Tibet areas with higher altitudes, turbulence is mainly located above 6300 m. (4)
The jet stream is the main cause of aircraft turbulence, with the corresponding heights mainly dis-
tributed in the middle and upper layers above 4200 m. Turbulence associated with the trough of
low pressure is concentrated in the middle layer [4200, 6300) m. Turbulence caused by low-level
jet and low-level shear line mainly occurs in the lower layer [2100~4200) m.
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Figure 1. Distribution of aircraft turbulence in the Southwest region from 2008 to 2024. (a) Annually, (b) Monthly, (c) Hourly
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Figure 2. Distribution of aircraft turbulence altitudes in the Southwest region from 2008 to 2024. (a) for all samples, (b) for
different seasons, and distribution of aircraft turbulence altitude (c) for all samples, (d) for different seasons
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Figure 3. Spatial distribution of aircraft turbulence at different altitudes in the Southwest region from 2008 to 2024. (a) All

altitudes, (b) Altitude < 2100 m, (c) Altitude [2100, 4200) m, (d) Altitude [4200, 6300) m, (e) Altitude [6300, 8100) m, (f)
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Figure 4. Spatial distribution of aircraft turbulence in the Southwest region during different seasons from 2008 to 2024. (a)
Spring, (b) Summer, (c) Autumn, (d) Winter
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Figure 5. Distribution of weather systems affecting aircraft turbulence in the Southwest region from 2008 to 2024
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Figure 6. Distribution of aircraft turbulence altitude under different weather systems in the Southwest region from 2008 to
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