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Abstract

Using climate change analysis, M-K mutation test and wavelet analysis, the temperature variation
characteristics of Shaoyang County in the past 59 years were analyzed. The results show that the
temperature change in Shaoyang County near 59 a is mainly a cold-warm trend. In the 1960s and
1980s, this trend continued to decline. In the 1990s, temperatures fluctuated around the average
climate and began to rise in the 21st century. The temperature in July-September showed a
downward trend, while the upward trend was most significant in February and April, followed by
March and May, an increase of 0.15°C/10a, which had the greatest impact on the annual tempera-
ture increase. The annual average maximum temperature and minimum temperature are also
rising, and the highest temperature rise is more obvious than the lowest temperature. The results
were obtained by M-K mutation test: the temperature change point in Shaoyang County appeared
in 2003 and passed the 0.001 confidence test. The annual average temperature fluctuation in
Shaoyang County is about 4 a. In addition, the periodic variation of quasi 15 a occurred between
1960 and 1990, and a periodic change of 9 a occurred between 1990 and 2018.
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Figure 1. Annual average temperature anomaly time curve
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Figure 2. Monthly average temperature anomaly accumulation chart
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Table 1. Anomalies and high (positive anomalies) and low (negative anomalies) frequency of annual average temperatures
in various years
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Figure 3. Annual average maximum and minimum temperature anomaly time curve
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Table 2. Estimation of linear trend of average temperature
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Figure 4. Climate mutation test of the M-K method with annual average temperature
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Figure 5. Annual average temperature wavelet normalized power spectrum
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