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Abstract

This study analyzes the spatio-temporal distribution and radar echo parameters of short-time
heavy precipitation in the Yili River Valley using hourly precipitation data from national basic sta-
tions and regional automatic stations in the valley, as well as Doppler weather radar data from
Yining, Xinjiang, for the period from May to October between 2015 and 2021. The analysis employs
conventional statistical methods. The results indicate that: (1) The spatial distribution of short-time
heavy precipitation in the Yili River Valley is characterized by a higher frequency in mountainous
areas and a lower frequency in plains. Most of the mountainous regions in the north of Huocheng
County, the north of Yining County, Nilka County, Zhaosu County, Tekes County, and the east of
Xinyuan County are significant high-incidence areas and are located on the windward slopes of the
mountains. (2) Over the past seven years, the annual frequency of short-time heavy precipitation
has shown an overall decreasing trend, with an average of 20 events per year. The highest frequency
occurred in 2016, while the lowest was in 2020. (3) Short-time heavy precipitation exhibits a clear
monthly variation, increasing rapidly from May, peaking in June, and decreasing from August, with
the most active period being from June to July. (4) The diurnal variation of short-time heavy precip-
itation follows an unimodal pattern, with the peak occurring between 18:00 and 23:00. The diurnal
variation characteristics also vary among different regions of the valley, with an unimodal pattern
in the west and east, and a bimodal pattern in the south. (5) When the radar echo parameters exceed
certain thresholds, specifically a maximum echo intensity greater than 47 dBZ, a vertical integrated
liquid water content greater than 10.8 kg/m?, an echo top height less than 9.7 km, and an S35 area
greater than 37.2 km?, short-time heavy precipitation is likely to occur in the Yili River Valley.
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Figure 1. Yili River Valley topography and the site distribution
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Figure 2. Short-time heavy precipitation in various counties (cities) of the Yili River Valley from 2015 to 2021
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Figure 3. Spatial distribution of extreme rainfall intensity for short-time heavy precipitation in the Yili River Valley from 2015
t0 2021
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Figure 4. Annual variation curve of annual cumulative frequency of short-time heavy pre-
cipitation in the Yili River Valley from 2015 to 2021
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Figure 5. Monthly variation curve of cumulative frequency of short-time heavy precipi-
tation in the Yili River Valley from 2015 to 2021
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Figure 6. Diurnal variation curve of cumulative frequency of short-time heavy precipitation in the Yili River Valley from 2015
to 2021
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