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Abstract

Using monthly mean temperature data from 41 meteorological stations in North-
ern Xinjiang (hereinafter referred to as Northern Xinjiang) from 1961 to 2014,
this study analyzes annual and seasonal temperature changes in the Northern
Xinjiang region employing methods such as linear tendency rate, moving av-
erage, ArcGIS-based mixed interpolation, cumulative anomaly analysis, Mann-
Kendall mutation test, and Matlab-based Morlet wavelet analysis. The results
show: Annual and seasonal mean temperatures in the Northern Xinjiang re-
gion have experienced multiple cold-warm fluctuations, all showing a significant
warming trend. Among them, annual and spring, summer, and autumn tem-
peratures have warmed significantly since the 1990s, while winter temperatures
have warmed significantly since the 1980s. The annual mean temperature ten-
dency rate in the Northern Xinjiang region is 0.35 °Ce (10a) -1, with larger
warming amplitude mainly in the Junggar Basin, Tacheng area, and Fuyun.
Annual and four-season mean temperatures in the Northern Xinjiang region
have all undergone mutations. Among them, mutations in annual, spring, sum-
mer, and autumn mean temperatures occurred mainly in the 1990s, while winter
temperature mutation occurred mainly in the late 1970s. The annual mean
temperature in the Northern Xinjiang region exhibits a primary period of 27 a
and a secondary period of 14 a over the recent 54 a, with alternating cold and
warm periods, and the periodic manifestation is region-wide.
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Abstract

In this study, monthly average temperature data from 41 meteorological stations
in north Xinjiang during the period from 1961 to 2014 were used to analyze an-
nual and seasonal abrupt temperature changes. The methods applied included
linear trend analysis, moving average, three-dimensional quadratic trend surface
simulation based on GIS, cumulative anomaly analysis, Mann-Kendall test, and
Morlet wavelet analysis based on Matlab. The main results are as follows: (1)
The average annual and seasonal temperatures in north Xinjiang were character-
ized by several cold and warm fluctuations; however, the average temperature
showed a statistically significant increasing trend since the 1990s, except in win-
ter. (2) The increase in average annual temperature in north Xinjiang was
0.35°C - (10a) ', with significant temperature increases occurring in the Jung-
gar Basin, Tacheng, and north Fuyun County. (3) Abrupt changes occurred in
both seasonal and annual average temperatures in north Xinjiang. The abrupt
changes in average annual, spring, summer, and autumn temperatures occurred
mainly in the late 1990s, while those in average winter temperature occurred
mainly in the late 1970s. (4) There was a 27-year main period and a 14-year
sub-period in the changes of annual and seasonal temperature in north Xinjiang
from 1961 to 2014, with global high-low temperature alternations.
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