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Abstract

Based on 3371 voice pilot reports collected by Xinjiang aviation meteorological departments from
2018 to 2023, this paper statistically analyzes the intensity, spatiotemporal distribution and mete-
orological causes of enroute turbulence over Xinjiang. The results show that: (1) Moderate turbu-
lence dominates all turbulence events in Xinjiang, accounting for 82%, followed by severe turbulence
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(15%) and light turbulence (3%). From the temporal perspective, the overall frequency of turbu-
lence shows an upward trend year by year during 2018~2023. Turbulence occurs most frequently
in spring (34%), followed by winter (25%). March and April witness the highest annual turbulence
frequency, while August sees the minimum events. Turbulence is far more frequent in daytime than
at night, with three peak periods around 08:00, 15:00 and 22:00 Beijing Time, and the least turbu-
lence occurs between 02:00 and 06:00. (2) Turbulence mainly concentrates above 8 km (35%) and
within the layer of 3~6 km (32%); and it occurs more frequently in the west than in the east and
more in the south than in the north. (3) Statistical analysis on turbulence causes indicates that jet
stream is the primary trigger of turbulence (52%), followed by upper trough (20%). Turbulence below
3 km is mostly induced by southeasterly wind layers, whereas turbulence above 3 km is mainly
caused by jet streams and upper troughs. Jet streams and low-to-mid level southeasterly wind lay-
ers are active with frequent synoptic systems in spring and winter, leading to abundant turbulence
events. In summer, jet streams weaken and synoptic activities decrease, resulting in low turbulence
frequency. The research findings can provide data support for turbulence early warning and avia-
tion meteorological service guarantee over Xinjiang air routes.
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Figure 1. Characteristics of turbulence intensity in Xinjiang region
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Figure 2. Temporal distribution characteristics in Xinjiang region for (a) Annual, (b) Monthly, (c) Season, (d) Daily
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Figure 3. Characteristics of vertical distribution of turbulence in Xinjiang region
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Figure 4. Horizontal distribution characteristics of turbulence in Xinjiang region
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Figure 5. Distribution of causes of turbulence in Xinjiang region
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Figure 6. Distribution of causes at different height levels
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Figure 7. Seasonal distribution of the main causes of turbulence
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