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Abstract

To clarify the climate characteristics and change patterns of Shidao area over the past 30 years,
based on the ground meteorological observation data of Shidao Meteorological Station from 1991
to 2020, the climate tendency rate method was adopted to analyze the variation characteristics of
various meteorological elements in Shidao area. The results show that: (1) The multi-year average
temperature of Shidao area is 12.4°C, showing a warming trend. The climate tendency rate of aver-
age temperature is 0.18°C:(10a)-1, with the warming amplitude from large to small being: annual
average daily maximum temperature > annual average temperature > annual average daily mini-
mum temperature. The temperature in spring and summer shows a warming trend, while that in
winter shows a cooling trend. The contribution to warming in Shidao area is the greatest in summer.
(2) The average annual precipitation over 30 years is 740.9 mm, with an increasing rate of 21.11
mm-(10a)-1. The number of precipitation days shows a decreasing trend, with arate of 11 days-(10a)-1.
The most frequent precipitation intensity is light rain, followed by moderate rain and heavy rain.
The precipitation in spring and summer shows an increasing trend, while that in autumn and winter
shows a decreasing trend. (3) The average daily maximum wind speed in Shidao area is between
5.4 and 8.1 m-s-1, with a 30-year average of 7.0 m-s-1, decreasing by 0.39 m's-1 every 10 years. The
average wind speed is the highest in spring and the second highest in winter. The average wind
speed is the highest in April throughout the year. The wind force is relatively strong in the north,
northwest and southwest directions, with the maximum wind direction being north and the mini-
mum wind speed being east. The most frequent wind direction is SSW and the least frequent is east.
The average number of strong wind days per year is 19, decreasing by 5.4 days every 10 years.
Strong winds mainly occur in spring and winter. Northerly strong winds account for 77% of the total
strong wind days. (4) The multi-year average annual sunshine duration in Shidao area is 2434.8
hours, showing a significant downward trend, with a tendency rate of 18.0 hours/10 years. The an-
nual average sunshine percentage is between 47.6% and 65.8%, with a multi-year average of 55.7%.
The duration of sunshine is the longest in May and the shortest in July.
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Figure 1. Time series of observations and anomalies of annual mean temperature (a), annual mean daily maximum temperature
(b) and annual mean daily minimum temperature (c) in Shidao area from 1991 to 2020
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Figure 2. Time series of annual average temperature, annual average daily maximum temperature and annual average daily
minimum temperature in Shidao area in spring (a), summer (b), autumn (c) and winter (d)
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Table 1. Interannual variation trends of temperature in Shidao area in different seasons (unit: °C-(10a)")
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Table 2. The average value of three temperatures in each era of Shidao area (unit: °C)
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Figure 3. Time series of precipitation and precipitation days in Shidao area
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Table 3. The interdecadal average of precipitation days and precipitation in each grade in Shidao area
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Figure 4. Time series of precipitation in spring (a), summer (b), autumn (c), and winter (d) in Shidao area
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Table 4. Statistical values of precipitation in different seasons in Shidao area (unit: mm)
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Ty IEINES)) BN
% 135.1 235.7 (2020) 40.7 (2017)
2 420.4 636.4 (2011) 154.5 (1999)
* 142.8 377.6 (2007) 42.0 (2006)
& 42.6 122.9 (1992) 2.0 (1998)
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Figure 5. Time series of maximum daily wind speed in Shidao area
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Figure 6. Time series of maximum wind speeds in different seasons in
Shidao area
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Figure 7. Intermoon change of maximum daily wind speed in Shidao area
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Figure 8. The average daily maximum wind speed and direction of Shidao area for
many years ((a): wind speed, (b): frequency of occurrence)
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Figure 9. Interannual changes in the number of strong winds in Shidao area (a), interannual changes in the number of strong
winds in each month (b), interannual changes in the number of strong winds in each month (c) and interannual changes in the
number of strong winds in each month (d)
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Figure 10. Interannual changes (a) and interlunar changes (b) in annual sunshine hours in Shidao area
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