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Climatic characteristics and impacts of sunshine duration in the region of
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Abstract Based on the observation data of sunshine, cloud cover, weather phenomenon, temperature
and humidity from the Antarctic Great Wall Station of China during 1988-2017, the climatic variation
characteristics of solar radiation and its relationship with the meteorological elements in the King Georges
Island, West Antarctic, are studied. The results show that the duration of sunshine in the Antarctic region
is much lower than that in the mid-low latitudes, mainly because the cloudy weather dominants all year
around and sunlight is blocked by cloud. Since 2000, the total cloud cover and relative humidity
increase, while the duration of sunshine shows a decrease tendency. According to the statistical analysis
of monthly averaged relative humidity and the monthly occurrence frequency of weather phenomena, such
as rain, snow, fog, mist, blowing snow, and the number of days when the lowest temperature is equal to
or greater than 0 °C ,it is found that occurrence frequency of the liquid (solid) phenomenon is consistent
(opposite) to the variation trend of sunshine percentage, i.e. lower (higher) percentage of sunshine
corresponds to less (more) liquid phenomenon and more (less) solid phenomenon.
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Fig.2 Monthly changes of duration of possible sunshine (a; units; h), duration of sunshine (b; units; h) and percentage of

sunshine duration(c; units: %) at Antarctic Great Wall Station of China
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Fig.3 Annual changes of the proportion of sunshine

duration compared to duration of possible sunshine
in the Antarctic Great Wall Station of China
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Interannual variation and trend of sunshine duration (a) and its M-K test (b) from 1988 to 2017 in Antarctic Great Wall
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Fig.5 Interannual variation and trend of meteorological elements at the Great Wall Station of China from 2001 to 2017

3.2

(a. percentage of sunshine, units; % ; b. duration of sunshine, units; h; c. proportion of days when the lowest temperature
is greater than or equal to 0 °C, units: %; d. relative humidity, units: %} e. averaged total cloud cover, units; 10%;
f. averaged low cloud cover, units: 10%; g. ratio of rainy day, units: %; h. ratio of snow day, units: %; i. ratio of
blowing snow day, units; % . ratio of fog day, units: %)
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Table 1  Statistics of weather phenomena, temperature, relative humidity, cloud cover and percentage of sunshine duration
A H i HHEd T HSd R e 8 AR ﬁ‘qzﬁiﬁfﬁ%‘f ‘ El¥i'3 ‘ ElqzﬂJ
Y% H%/d =0 CH¥/d W/ % B/l REE/R

1 14.5 18.6 13.2 14.1 0.7 17.7 87.8 9.1 7.1
2 13.6 17.7 10.9 14.5 1.0 17.8 88.8 9.0 7.2
3 11.3 17.2 15.5 13.7 2.3 12.4 88.8 8.9 7.4
4 8.5 12.1 20.5 11.1 5.1 4.9 88.6 8.9 7.4
5 6.2 10.7 21.6 11.4 6.5 1.5 89.2 8.6 7.1
6 3.7 8.4 22.9 8.9 10.5 0.2 88.6 8.6 6.9
7 5.4 8.4 24.0 10. 8 11.7 0.0 89.9 8.5 6.8
8 9.3 8.1 23.7 11. 1 11.9 0.1 89.7 8.7 7.2
9 11.7 9.3 23.8 12.6 10. 4 0.2 90. 6 8.9 7.2
10 12.6 9.3 23.8 13.7 8.1 0.3 89.8 9.0 7.2
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