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Abstract

This study analyzed the temperature change characteristics during the “nine coldest days” by using
data from 15 meteorological observation stations in the Beijing area from 1981 to 2023. The study
found that the temperature during the “nine coldest days” showed a “V”-shaped distribution, veri-
fying the saying of “the severe cold in the third nine-day period”, with a temperature difference of
nearly 8°C. During the entire study period, there was a significant warming trend during the “nine
coldest days” in Beijing, with an average annual warming rate of 0.0603°C per year, especially in the
“third nine-day period”, the “eighth nine-day period” and the “ninth nine-day period”. The extreme
minimum temperature also showed an upward trend during the study period, but the warming rate
was relatively small. The spatial distribution of temperature presented a pattern of “higher in the
south and lower in the north, lower in the west and higher in the east”. Affected by topography and
urbanization, the urban heat island effect was significant. Global warming and urbanization have led
to significant changes in the characteristics of the “nine coldest days” in Beijing, which have an im-
pact on urban management and residents’ lives. It is recommended to strengthen the prediction of
extreme temperature events, study the impact of urbanization on temperature, expand the re-
search area, and evaluate the impact of climate change on various fields in order to adapt to climate
change.
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Figure 1. Distribution map of meteorological stations in the study area
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Figure 2. Graph of average temperature and temperature difference changes during the
“nine coldest days” in Beijing from 1981 to 2023
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Table 1. Linear tendency rate of multi-year average temperature for each “nine-day period” in Beijing
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Figure 3. Inter-annual variation chart of average temperature during the “nine coldest days” in
Beijing from 1981 to 2023
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Figure 4. Inter-annual variation chart of extreme minimum temperature during the “nine
coldest days” in Beijing from 1981 to 2023
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Figure 5. Changes in average temperature from the “first nine-day period” to the “fifth nine-
day period” during 1981~2023 in Beijing
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Figure 6. Changes in average temperature from the “fifth nine-day period” to the “ninth nine-day
period” in Beijing from 1981 to 2023
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Figure 7. Spatial distribution of average temperatures in each period of the “nine coldest days” in Beijing from 1981 to 2023
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