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Abstract

Based on data on factors such as temperature, precipitation, and light in Shouguang City, analyze
the climate characteristics and impacts of the winter of 2024 (December 2023 to February 2024,
the same below) in Shouguang City. The results showed that: 1) The average temperature in Shou-
guang in the winter of 2024 was -0.4°C, which is 0.5°C lower than usual. Non cold and warm winter
was a normal year; The average temperature in the first ten days of December 2023 was 3.7°C
higher than usual, making it the fourth highest value in history for the same period since meteo-
rological data was available; The average temperature in mid month is 4.5°C lower than usual,
which is the second lowest value in history for the same period since meteorological data was
available; The average temperature in mid February 2024 was 3.2°C higher than usual, making it
the fifth highest value in history for the same period since meteorological data was available; The
average temperature in late February was 5.0°C lower than usual, the first low value since 1991;
The extreme highest temperature in the winter of 2024 was 24.2°C, surpassing the historical highest
value in December since Shouguang had meteorological records; The number of low temperature
days in winter 2024 is 10 days, which is 3.8 days more than usual; In the winter of 2024, the ac-
cumulated temperature of = 0°C was 139.8°C, which is 7.4°C less than usual; The negative accumu-
lated temperature was —177.2°C, which is 40.1°C lower than usual. 2) The winter precipitation was
63.4 mm, which is 34.7 mm higher than usual. The precipitation in December 2023 was 27.7 mil-
limeters, 189% higher than usual, making it the fifth highest value in history during the same pe-
riod; The maximum daily precipitation in December reached 17.8 mm, ranking fourth in history
for the same period; The precipitation in mid December was 27.2 mm, surpassing the historical
extreme precipitation for the same period since meteorological data was available in Shouguang.
The precipitation in January 2024 was 8.6 millimeters, which is 34% higher than usual; The preci-
pitation in February was 27.1 millimeters, 113% higher than usual, ranking ninth in history for
the same period; The number of winter precipitation days in 2024 was 16 days, which is 7.5 days
more than usual. The number of precipitation days in February was 5.1 days higher than usual,
ranking second in history for the same period. The number of snowfall days in winter 2024 was 14
days, which is 5.7 days more than usual. The number of snowfall days in February was 5.2 days
higher than usual, ranking fifth in the same period in history and first in the same period since
1974. 3) The winter sunshine hours in 2024 are 478.2 hours, which is 22.9 hours less than the
same period in normal years; The number of cloudy days in winter 2024 was 27 days, which is 8
days more than usual. The number of foggy days reached 13 days, which is 5.8 days more than
usual. 4) The overall winter temperature was low, with more rain and snow, and good soil mois-
ture, which has both advantages and disadvantages for safe overwintering of wheat, with the ad-
vantages outweighing the disadvantages; Periodic low temperature and lack of sunlight ware de-
trimental to facility agriculture production.
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Figure 1. Annual variation of winter average temperature in Shouguang from 1961 to 2024
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Figure 2. Decadal variation of winter average temperature anomaly in Shouguang in 2024
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Figure 3. Comparison of accumulated temperature > 0°C with annual
values in winter of Shouguang in 2024
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Figure 4. Comparison of winter negative accumulated temperature and normal values
in Shouguang in 2024
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Figure 5. The percentage of abnormal winter precipitation varies day by day in
Shouguang in 2024
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Figure 6. Comparison of precipitation in mid December in Shouguang City from
1960 to 2023
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Figure 7. Decadal variation of winter sunshine hours in Shouguang in 2024
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