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Abstract: The precipitation distribution is becoming highly unstable due to climate change and intensifying human
interference. Therefore, estimations of the precipitation distribution are extraordinary important for understanding the
hydrological cycle and are crucial for water resource management. In this study, variation in spatial and temporal
characteristics of precipitation in Xinjiang was evaluated based on information entropy theory. Variation in the precipitation
sequence for various time scales was confirmed using marginal entropy. Furthermore, the distribution in precipitation
amounts and the number of days with precipitation within a year and among decades were systematically analyzed using
apportionment and intensity entropy measures, respectively. A modified Mann-Kendall test was applied to detect trends in
precipitation uncertainty in Xinjiang. This analysis provided a few key findings: (1) The spatial variation in both the
amount of precipitation and the number of days with precipitation within a year decreased from South Xinjiang to North

Xinjiang, indicating that South Xinjiang has obvious uncertainty with respect to both characteristics. Moreover, the spatial
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and temporal distribution of precipitation amounts and the number of days with precipitation within a year were similar; the
greatest variability in precipitation amount was observed during 1965—1973 and the greatest variability in the number of
days with precipitation was observed in 1965, 1997, and 2007. (2) The uncertainty for various scales of the precipitation
sequence in Xinjiang has obvious space structures. For example, South Xinjiang had greater uncertainty than North Xinjiang
in the spring and autumn, while there was no obvious spatial distribution in the summer and winter. (3) The sparser the
precipitation in a region, the greater the variation in the amount of precipitation and the number of days with precipitation.
(4) Based on the apportionment disorder index for annual precipitation changes, most meteorological stations observed
significant decreases, except the Ruoqiang Station, and these stations are mainly located in the southern area of South
Xinjiang, the northern area of North Xinjiang, and the northern Tianshan area. This study improves our understanding of the

spatial and temporal variation in precipitation and has implications for water resource management.

Key Words: precipitation; spatial and temporal distributions; variation; information entropy
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Fig.1 Location of the meteorological stations of Xinjiang
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Fig.2 Marginal disorder indices of annual and seasonal precipitation processes in the Xinjiang, China
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Fig.3 (a) Spatial distribution of annual precipitation and marginal disorder indices of annual precipitation across Xinjiang, China
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Fig.9 (a) mean decadal apportionment disorder index (MDADI) and (b) mean decadal intensity disorder index ( MDIDI) at different

time scales decades in Xinjiang
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