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Abstract

This paper uses the monthly precipitation data from 1981 to 2020 from nine national meteoro-
logical observation stations in the northern plains of Bayingoleng Mongolian Autonomous Prefec-
ture (hereinafter referred to as “Bazhou”) in Xinjiang. The spatial and temporal distribution cha-
racteristics of precipitation in the northern Bazhou Plain of Xinjiang and the evolution trend un-
der multiple time scales are studied and analyzed by means of data statistics method, linear trend
and Morlet wavelet analysis. Using the NCEP/NCAR 1° x 1° reanalysis data, the main influencing
systems and circulation situation of the large-scale precipitation weather process in the northern
Bazhou Plain of Xinjiang are summarized and analyzed. The results show that: 1) The annual pre-
cipitation in the northern Bazhou Plain of Xinjiang is the largest in Heshuo in the Yangqi Basin, and
the least in Yuli in the Kuyulun area. 2) From the 1980s to the 1990s, the northern Bazhou Plain in
Xinjiang was relatively humid as a whole, and the Yanqi Basin was characterized by regional hu-
midification in the 1990s. From the 2000s to the 2010s, the overall growth trend in the northern
Bazhou Plain slowed down, but it still had the characteristics of regional humidification. In the
past 40 years, the trend of humidification in the Kuweilun area was relatively weak. 3) During the
research period of the annual precipitation series in the past 40 years, the Yanqi Basin in the
northern Bazhou Plain of Xinjiang has oscillation periods of 4a, 8a, and 22a, and the Kuweilun area
has oscillation periods of 8a and 12a; among them, the 8a scale period is the Bazhou Basin in Xin-
jiang. North of the state plains are all regional. The precipitation sequence in this region has mul-
ti-scale characteristics in time, and the spatial distribution is significantly different. The joint dis-
tribution of time domain and frequency domain has strong local characteristics. 4) The circulation
patterns that cause the large-scale precipitation weather process in the northern Bazhou Plain of
Xinjiang are mainly: the West Siberian low trough (vortex) type, the Central Asian low trough
(vortex) type, and the north-south combination formed by the West Siberian low trough and the
Central Asian low trough type.
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Figure 1. Schematic diagram of the study area
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Table 1. Interdecadal variation characteristics of precipitation in the northern Bazhou Plain, Xinjiang
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Figure 2. Time-frequency distribution of the real part of Morlet wavelet transform in the northern Bazhou Plain, Xinjiang
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Figure 3. The main circulation pattern of the large-scale precipitation weather process in the northern Bazhou Plain; (a)
West Siberia low trough (vortex) type; (b) Central Asia low trough (vortex) type; (c) The north-south combined type formed
by the West Siberian low trough and the Central Asian low trough
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