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Tab.1 Extreme temperature indices used in this study
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Tab.2 Trends and trends ratio of extreme temperature indices in northern Xinjiang during 1961-2017

and correlation between trends ratio and altitude
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Fig.2 Spatial distribution of extreme temperature index trends in northern Xinjiang, 1961-2017
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Fig.3 Spatial distribution of extreme temperature index trends in northern Xinjiang
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Fig.5 Meridional distribution of extreme temperature index trends and altitude in northern Xinjiang
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Fig.6 Spatial distribution of grey correlation degree between extreme temperature index trends

and geographical factors in northern Xinjiang
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extreme temperature indices over northern Xinjiang, China
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Abstract: Based on the daily temperature data of 37 stations in northern Xinjiang from 1961 to 2017 and eleva-
tion, 15 extreme temperature indices of 3 categories (cold indices, warm indices, and extreme indices) were se-
lected to explore the possible impacts of geographical factors on long-term trends of extreme temperature indices
over northern Xinjiang by means of correlation analysis and grey correlation degree. The results show that: 1)
Climate warming is significant in northern Xinjiang, the extreme temperature cold indices show a very signifi-
cant downward trend, and the warm and extreme indices show a significant or very significant upward trend; cli-
mate warming is mainly reflected in the decrease of extreme cold event frequency, and the rise of night tempera-
ture and extreme low temperature, which has the characteristics of asymmetry of daytime and nighttime changes
and imbalance of low and high temperature changes. 2) The trends of extreme temperature indices in the central
basin area of northern Xinjiang are the strongest, while relatively small in the mountainous areas. The influence
of topography on the long-term trends of warm indices is greater than that of cold indices. Altitude has a great in-
fluence on the frequency of extreme temperature events. 3) The meridional distribution of the trends of extreme
temperature indices is the dominant pattern of their spatial distribution. The tendency variations of extreme tem-
perature indices in northern Xinjiang are greater in the north than in the south, and greater in the west than in the
east. The biggest difference of tendency variation between the north and the south is in the central part of North-
ern Xinjiang, and the difference has a negative correlation with altitude, which indicates that latitude has little in-
fluence on the long-term trends of the extreme temperature indices in mountainous areas, while it is an important
factor in the basin. In the meridional direction, the increasing trend of hot nights has a lower correlation with alti-
tude, while the other indices have a higher correlation with latitude in the east than in the west of northern Xinji-
ang. 4) Geographical factors have significant influences on long-term trends of extreme temperature indices (the
grey correlation degrees are greater than 0.6, which means a high correlation), and the influences of geographical
factors on warm indices are greater than cold indices. The influences of geographical factors on the cold indices
are stronger in the mountainous and hilly areas, while the influences on the warm indices are mainly manifested
in the hilly and basin areas with relatively flat terrain.

Keywords: northern Xinjiang; extreme temperature indices; long-term trends; geographical factors



