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Abstract

Based on the station temperature data from 2010 to 2020, this paper explores the variation law of
high and low temperature in Suqian City, discusses the temporal and spatial distribution charac-
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teristics of intensity and frequency of extreme high and low temperature from the perspective of
extreme nature by using trend analysis, and explores the correlation between high and low tem-
perature and soil moisture and its causes. The results show that 1) From 2010 to 2020, the daily
maximum and minimum temperatures in Suqian City showed an increasing trend, and there were
obvious interannual variation characteristics. 2) Suqian and Shuyang have strong extreme high
temperature intensity, strong extreme low temperature intensity, and good climate extremes; Si-
hong and Siyang are the opposite. Shuyang and Siyang have fewer extreme high and low tempera-
ture days; Suqian and Sihong have a large number of extreme high and low temperature days. 3)
There is an obvious negative (positive) correlation between summer (winter) season temperature
and soil moisture in Suqian City, and when soil moisture weakens, the evaporation decreases, re-
sulting in an increase in the sensible heat flux, which in turn leads to an increase in temperature.
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Figure 1. Locations of the stations in this study
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Table 1. Extreme high and low temperature indicators
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Figure 2. Annual average change series of daily maximum temperature in Sugian City from 2010 to 2020
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Figure 3. Seasonal variation of maximum daily temperature in Sugian City from 2010 to 2020
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Figure 4. Change of daily maximum temperature probability density function in Sugian City from 2010 to 2020
(blue curve shows the distribution of overall probability density function in Sugian City
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Figure 5. Interannual variation results of TXx and TX90p in the first district and three counties of Sugian City from

2010 to 2020
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Figure 6. Spatial distribution of TXx (left) and TX90p (right) at each station in Sugian City
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Figure 7. Annual average change series of daily minimum temperature in Sugian City from 2010 to 2020
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Figure 8. Seasonal variation of daily minimum temperature in Sugian City from 2010 to 2020
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Figure 9. Change of daily minimum temperature probability density function in Sugian City from 2010 to 2020
(blue curve shows the distribution of overall probability density function in Sugian City)
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Figure 10. Interannual variation of TNn and TN10p in Sugian City from 2010 to 2020
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Figure 11. Spatial distribution of TNn (left) and TN10p (right) at each station in Sugian City
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Figure 12. Probability density distribution of the occurrence of the highest (left) and lowest (right) daily temperature in Su-
gian City
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Figure 13. Distribution of correlation coefficients between temperature and soil moisture in four layers at 14 o’clock in
summer (the dot area passed the 95% significance test)
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Figure 14. (a)~(c) represents the correlation coefficient distribution of soil moisture and evaporation at 14 hours in June, Ju-
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meters at 14 hours in June, July and August (the dot area passed the 95% significance test)
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