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Abstract The Northwest China adjacent to the Qinghai-Tibet Plateau is the largest Eurasian arid region. Its
precipitation response to global changes and the arid environment and its climate change in the Qinghai-Tibet Plateau
are of special significance. Based on the observation data of daily precipitation and monthly temperature in 144
stations in northwest China from 1961 to 2018, this paper analyzes the characteristics and trends of precipitation
change in northwest China. The results showed that since nearly 60a, 92% of the stations in Northwest China have
shown an increasing trend of annual precipitation, while less than 10% of the stations in Southeastern Gansu have

shown a decreasing trend. On the seasonal scale, precipitation at more than 75% stations in spring, summer and
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autumn showed an increasing trend. But the most significant is that almost all stations have an increasing trend of
precipitation in winter. The increase of precipitation in autumn and winter is relatively small, which reflects the
influence of winter wind on precipitation in Northwest China. Another feature is that since the beginning of the 21st
century, the summer and annual precipitation in northwest China still maintain the quasi-3a cycle. The spring and
autumn cycles have stages, and the winter precipitation has a relatively stable cycle of nearly 3a. Therefore, natural
cycle changes do not contribute much to the increase of precipitation. Precipitation in Northwest China has indeed
increased over the past 60 years. Especially since the 21st century, the precipitation has been continuously increasing.
However, the increased precipitation is limited, which is not enough to change its arid and semi-arid climate
characteristics.
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Fig. 1 Annual and seasonal precipitation(arrow) and temperature(circle) changes in northwest China from 1961 to
2017(passing 95% significance test) and precipitation standard deviation (contour line, unit: mm) in Northwest
China from 1961 to 2017. The black plus indicates that precipitation changes pass the 95% significance test. The



dotted boxes represent areas a and b with large standard deviations
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Fig. 3 The 1st eigenvector field of annual and seasonal precipitation in Northwest China from 1961 to 2017
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seasonal temperature and low temperature (unit: ‘C), the trend of the seasonal average difference between the
highest and lowest temperatures (dashed line) in Northwest China; (e) Annual precipitation (unit: mm)
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Fig. 8 Wavelet coefficients of annual and seasonal precipitation in Northwest China from 1961 to 2017. The
solid(dotted) line represents a positive (negative) value for the coefficient. The shaded area represents the 90%
significance test
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