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Abstract

Based on the hourly observations from 5 national stations, 42 regional automatic weather stations
and 12 meteorological stations of the Xinjiang Production and Construction Corps in central-west-
ern Changji (the middle and lower reaches of the Kui-Ma River Basin) from April to September dur-
ing 2009~2018, combined with Doppler weather radar data, the temporal and spatial distribution
characteristics of gale weather processes and gust fronts in this region were statistically analyzed.
The results show that: (1) A total of 135 gale events with instantaneous wind speeds of no less than
17.2 m/s (wind force grade 8 or above) occurred in central-western Changji over the past 10 years,
with an annual average of 13.5 events, showing an obvious interannual variation; gales mainly oc-
curred from May to July, and gales were more frequent in the central region than in the western
region. (2) Based on a limited sample (n = 23), preliminary statistics identified 23 gust front pro-
cesses, showing no obvious interannual trend and a unimodal distribution from April to September,
with the highest frequency in June and the lowest in April and September. (3) Gust fronts mainly
occurred from 16:00 to 00:00 the next day, with the highest frequency from evening to the first half
of the night (20:00~02:00); the average duration of gust fronts was the longest in summer, exceed-
ing 110 min in July, and the duration from evening to the first half of the night was relatively longer.
These results can provide a reference for the monitoring, early warning and nowcasting of thunder-
storm gales and gust fronts in the lower reaches of the Kui-Ma River Basin.
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Figure 1. Topography and distribution of automatic weather stations in the study area
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Figure 2. Temporal Distribution of Gale Weather in Central-Western Changji During 2009~2018 ((a) annual total frequency and
annual maximum wind speed in central-western Changji; (b) monthly total frequency in central-western Changji; (c) annual total
frequency and annual maximum wind speed in the western region; (d) monthly total frequency in the western region; (e) annual
total frequency and annual maximum wind speed in the central region; (f) monthly total frequency in the central region)
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Figure 3. Temporal distribution of gust front processes ((a) interannual variation; (b) monthly variation; (c) diurnal variation;
(d) time period)
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Figure 4. Life History of gust front processes ((a) month; (b) time period)
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