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Abstract

With the temperature data of 16 stations of Qiandongnan from 1960 to 2019, using climate change
analysis methods such as M-K test and wavelet analysis, the characteristics of spatial and temporal
changes in temperature in Qiandongnan Prefecture in the past 60 years were analyzed. Results
show that: The annual average temperature of Qiandongnan Prefecture is between 14.7°C - 18.5°C.
The average annual temperature of the whole prefecture has been increasing slowly from 1960 to
the present. The MK mutation test shows that the temperature mutation point of Qiandongnan
Prefecture is 2006 and after 2009, the rising trend of temperature is very significant. The annual
average temperature in Qiandongnan Prefecture has a quasi 4-year cycle. In the 1960s, there was
a significant interannual oscillation cycle of about 3 years, and a significant 4-year oscillation cycle
from 1986 to 2010. The coldest month (January) in Qiandongnan Prefecture, the monthly average
temperature of all counties and cities is above 0°C, and the number of days with the annual aver-
age minimum temperature < 0°C in the whole prefecture is 24 - 28 days in the western part of the
state, and only about 4 days in the southern part; the hottest month in the state (July), the monthly
average temperature of the counties and cities is decreasing from east to west. The western part of
the state is cooler than the east, and the north is cooler than the south. In the southern of state, the
number of days that the average annual maximum temperature of the whole state exceeds 35C is
more than 20 days, while the west is 0 day.
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Figure 1. Distribution of Qiandongnan annual average temperature from 1960 to 2019 (units: °C)
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Figure 2. Time series evolution of Qiandongnan annual mean temperature from 1960 to 2019
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Figure 3. M-K test of annual mean temperature anomaly, the line shows the significant level at 0.05, respectively
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Figure 4. Wavelet power spectrum of annual mean temperature anomaly in Qiandongnan Prefecture (The shaded areas have
passed the significant level at 0.1, respectively)
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Figure 5. Distribution of Qiandongnan. ((a) January average temperature (shaded, units: °C); (b) The annual average mini-
mum temperature less than 0°C (units: day))
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Figure 6. Distribution of Qiandongnan. ((a) July average temperature (shaded, units: °C); (b) The annual average Maximum
temperature more than 35°C (units: day))
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