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Abstract

Under global climate change, understanding the characteristics of regional climate responses has
emerged as a focal point of scientific inquiry, particularly regarding the climatic changes during
winter in mid-high latitude regions. This study takes Chifeng City as its research domain, conducting
an in-depth comparative analysis of the spatiotemporal variation patterns of winter temperatures
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and annual mean temperatures. The findings reveal that from 1961 to 2021, the annual mean tem-
perature has demonstrated an extremely significant upward trend. In contrast, the increase in win-
ter temperatures has not reached statistical significance, suggesting that winter warming has made
arelatively minor contribution to the overall temperature rise in this area. Notably, winter temper-
atures at lower altitudes exhibit a more pronounced response, with a significant warming trend. A
significant abrupt change in the annual mean temperature was detected in 1993, while the year of
abrupt change for winter warming was identified as 1979. Demonstrating higher sensitivity to ab-
rupt warming in winter compared to annual means. Both annual and winter temperatures exhibited
clear interannual cyclical variations. Spatially, temperatures decreased from southeast to north-
west for both annual and winter means, primarily associated with latitude and elevation factor.
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Figure 1. Location map of the study area
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Figure 2. Linear trends of annual and winter temperatures in Chifeng City during 1961~2021. (a) annual temperature;
(b) winter temperature
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Figure 3. Elevation-dependent linear trends of annual and winter temperatures in Chif-
eng City during 1961~2021. (A, B, C: winter temperature trends at high, medium, and
low elevations; a, b, c: annual mean temperature trends at high, medium, and low ele-
vations respectively)
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Figure 4. Mann-Kendall trend test of annual and winter temperatures in Chifeng city (1961~2021). (a) annual temperature; (b)
winter temperature
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Figure 5. Wavelet analysis of annual and winter temperature periodicity in
Chifeng City (1961~2021). (a) annual temperature; (b) winter temperature
5. 1961~2021 FFRIEHFHRREESRFAHHENEITE. (a)
FHRIER; b) FFERE

Figure 6. Spatial pattern of annual temperature in Chifeng City during
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Table 1. Statistical characteristics of annual and winter temperatures across latitudes and altitudes
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