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Abstract

To further enhance the prediction capability for southeasterly gales at Urumgqi Airport, this study
employed METAR and SPECI weather observation data from 2014 to 2024 to conduct a systematic
analysis of the temporal characteristics of these events. The analysis encompassed interannual var-
iation, monthly distribution, diurnal variation, as well as start time, end time, and duration. The
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results indicated a significant interannual decreasing trend in the occurrence of southeasterly gales,
with a notable attenuation in intensity after 2019. The monthly distribution exhibited a typical pat-
tern characterized as “most prevalent in spring, less common in autumn, and rare in winter and
summer.” These winds occurred most frequently in spring (especially in April), and the wind force
during spring events was generally stronger than in other seasons. A distinct single-peak pattern
was observed in the diurnal cycle, with the frequency peaking around 11:00 LT and reaching its
lowest point around 19:00 LT. The duration of wind events mostly ranged from 2 to 5 hours, with
the period of gale-force winds often lasting less than 2 hours. However, once the duration exceeded
5 hours, it was highly likely to persist for more than 8 hours. The relationship between the start
time and duration was complex and variable. Nevertheless, events initiated between 00:00~04:00
LT and 08:00~12:00 LT were more susceptible to lasting over 15 hours, while those occurring be-
tween 20:00 LT and 08:00 LT the next day had a significantly higher probability of exceeding 8 hours
in duration.
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Figure 1. Interannual trends and Mann-Kendall test results for (a) the frequency of southeasterly gale events; (b) event duration;
(c) gale days, along with (d) the interannual variation of maximum sustained wind speed and gust wind speed during these
events
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Figure 2. Monthly variations and Chi-square test results for (a) the frequency of southeasterly gale events; (b) event duration;
(c) gale days, along with (d) the monthly changes in maximum sustained wind speed and gust wind speed during these events
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Figure 3. Diurnal distribution and Chi-square test results of (a) the frequency of southeasterly gale events and (b) gale occur-
rences
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Figure 4. (a) Duration distribution of southeasterly gale events and gale-level occurrences at Urumgi Airport, and the relation-
ship between (b) event/(c) gale duration and start time
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