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Abstract: Based on the observation data of 360° occlusion elevation angle and cloud amount around the ob-
servation site, the influence of occlusion on the consistency of sunshine observation data is analyzed. From
the relative relationship between the solar elevation angle and the occlusion elevation angle, and the correc-
tion of the cloud to the occlusion rate, the correction method of the occlusion sunshine hours by station un-
der cloudy weather conditions is established. Take Wushan Station in Chongqing as an example. The cal-
culation and correction of the sunshine hours during the period of severe occlusion from 2004 to 2013 is
performed. Through the vertical comparison between the occlusion period and the two unoccluded periods

before and after the occlusion and the same-period horizontal comparison of Jianshi Station in Hubei
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Province, which is similar to the terrain and climate conditions, the correction effect is tested. The results
show that the obstructions around the observation site of Wushan Station affect the observation of sun-
shine hours, which makes the observation data inconsistent before and after the occlusion. During the peri-

', and the occlusion ra-

od of 2004—2013, the average number of occluded sunshine hours was 218.0 h « a~
tio reached 13.1%. Due to the hedging effect of weather conditions, the influence of occlusion in summer
half year may be higher than that in winter half year. From the indirect comparison between the vertical
and horizontal aspects, the correction method established in this paper not only calculates the influence of
the occluder itself, but also takes into account the correction of the occlusion ration under cloudy condi-

tions. The correction results are basically reasonable, and can be relatively accurately restore the occluded

sunshine hours.
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Fig. 1 Comparison of observation environment in 16 directions before relocation (a)

and after relocation (b) of Wushan Station
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Fig. 2 Elevation comparison before relocation (a) and after relocation (b) of Wushan Station
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Table 1 Basic information of Wushan Station and Jianshi Station
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Table 2 Comparison of sunshine hours before correction and after correction under typical

weather conditions of Wushan Station

ITIEJE H B RO 3T E i/ (h, 20)

T N o
H b KA S H B A/ h FR—— e
24 H 5K (L) 10. 1 12.9,28 12.9,28
25 H Zr(HEHBER 537 7.8 10.0,28 8.7,12
17 H PR " CH XM =5 100%) 0.6 0.77,28 0.6,0
s e BT IE S L 33 LB 3 1 91 K A 25 g 10096, {EL H BB BOR 2 0,
Note: * To compare the correction effect, the cloudy day which selected means the total cloud amount is 100% , but the sunshine

hours are not 0.
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and after correction (b) in 1993—2019
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Table 3 Annual sunshine hours of Wushan Station and Jianshi Station in 1993—2019 (unit: h)
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Fig. 4 Difference of interannual variation of sunshine

hours between Wushan Station and Jianshi Station
before correction and after correction in 1993—2019

(Wushan Station minus Jianshi Station)
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Table 4 Average deviation of annual sunshine hours between Wushan Station and Jianshi Station in 1993—2019

(Wushan Station minus Jianshi Station, unit: h)
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Table 5 Statistics of annual average sunshine hours in winter and summer half year and

percentage in the whole year in three stages of Wushan Station in 1993 —2019
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Fig. 5 Monthly variation of sunshine hours in

three stages of Wushan Station in 1993—2019
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Fig. 6 Monthly variation curves of sunshine hours at Wushan Station and Jianshi Station in

1993—2002 (a), 2004—2013 (b), 2015—2019 ()

&6 1993209 F=TMREZEFEMBEARNBEZESIT
(v & B 4G 0k, L :h)
Table 6 Statistics of the difference of sunshine hours between Wushan Station and
Jianshi Station in winter and summer in three stages during 1993—2019

(Wushan Station minus Jianshi Station, unit; h)
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