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Impact Analysis of Sunshine Records Owing to
Obstructions Around the Observational Field
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Abstract: Both the angle of solar altitude and the orientation of the sun at sunrise and sunset in the observ-
ing stations located in the Equator, stations between the Equator and the Tropic of Cancer, stations at the
Tropic of Cancer, and stations north to the Tropic of Cancer are calculated and analyzed respectively. The
scale of sunshine records affected by the obstruction is decided on the basis of the above analysis. In an ex-
ample of Yichang observing station(30°42'N,111°18'E), the procedures to analyze the scale of sunshine re-
cords affected by the obstructions are given, which will not only be a helpful guidance for observing sta-
tions to calculate the scale of sunshine record affected by the obstruction, and but also be a useful example
for deciding the location of solar radiation and sunshine duration observing instrument. In the examples of
Guangzhou (23°10'N,113°20'E), Yichang( 30°42'N,111°18'E) and Beijing (39°48'N,116°28'E) observing
stations, the days and dates when the sunshine records are affected, and annual maximum sunshine dura-
tion and sunshine percentage which are possibly affected are also calculated, and therefore, the rules how
the obstruction affects the record in different directions and with the change of latitude are found. The re-
sult shows that the azimuth of the sun in China varies from 37°to 143° at sunrise and from 217°to 323° at

sunset. Any obstructions located in the azimuth between 323°and 37° (northeast or northwest) can not af-
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fect the sunshine record. Obstructions located in a certain area in the south, southwest or southeast are

not prone to affect the sunshine record since the solar altitude angle is usually very high. Maximum sun-

shine duration affected by obstructions which have the same altitude and the orientation increases with the

increasing latitude. The degree that obstructions located in the mostly affected direction affect annual sun-

shine percentage is basically similar.
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Table 1 Azimuths of obstructions affecting sunshine

records for different observing stations
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Table 2 The beginning and ending of the solar
altitude angle(°) during obstructions possibly
affecting at Yichang observing station
AEA5 2008 4F AR I :65. 6°~T5. 6° 4 JiE :30°42'N £ Ji . 118°18'E

o
65.6° 75.6° 65.6° 75.6° 65.6° 75.6 65.6 75.6

1 2.1 19.8 4.4 22.5 —4.7 11.6

2 —9.9 5.5 2.4 20.1 4.3 22.4 —5.2 11.0

3 —9.4 6.1 2.6 20.4 4.1 22.2 —5.6 10.5

4 —8.9 6.7 2.9 20.7 4.0 22.0 —6.1 10.0

5 —8.4 7.3 3.1 20.9 3.8 21.8 —6.5 9.4

6 —=7.9 7.8 3.3 21.2 3.6 21.6 —7.0 8.9

7 —7.4 84 3.5 21.4 3.4 21.4 —7.5 8.3

8 —7.0 9.0 3.7 21.7 3.2 21.1 —8.0 7.8

9 —6.5 9.5 3.9 21.9 3.0 20.9 —85 7.2

10 —6.0 10.1 4.0 22.1 2.8 20.6 —9.0 6.6

11 —5.6 10.6 4.2 22.3 2.6 20.3 —9.5 6.0

12 —5.1 11.1 4.3 22.4 2.3 20.0 —10.0 5.5

13 —4.7 11.7 4.4 22.6 2.1 19.7

14 —4.2 12.2 4.5 22.7 1.8 19.4

15 —3.8 12.7 4.6 22.8 1.5 19.0

16 —3.4 13.2 4.7 22.9 1.2 18.7

17 —3.0 13.7 4.8 23.0 0.9 18.3

18 —2.5 14.1 4.8 23.1 0.6 17.9

19 —2.2 14.6 4.9 23.2 0.3 17.5

20 —1.8 15.1 4.9 23.2 0.0 17.1

21 —1.4 15.5 4.9 23.2 —0.4 16.7

22 —1.0 16.0 4.9 23.2 —0.7 16.3

23 —0.7 16.4 4.9 23.2 —1.1 15.9

24 —0.3 16.8 4.9 23.2 —1.5 15.4

25 0.0 17.2 4.9 23.1 —1.8 15.0

26 0.4 17.6 4.8 23.1 —2.2 14.5

27 0.7 18.0 4.8 23.0 —2.6 14.0

28 1.0 18.4 4.7 22.9 —3.0 13.6

29 1.3 18.8 4.6 22.8 —3.4 13.1

30 1.6 19.1 4.5 22.7 —3.9 12.6

31 1.9 19.5 2.8 19.0 —4.3 12.1
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Table 3 The statistical results of sunshine records in different direction obstructions at Yichang observing station
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IF 1 HORE R g % H 39 HHEB B HBRE 3R
65.6°~75.6° 103 5H2H-—8HI12H 5.08 6.10 0. 67 0.88 7H22H  69.16 1.6%
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75.6°~85. 6 67 SHAH-9576H 5.46 6.43 0.57 0.84 s H 25 B 38. 21 0.9%
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Table 4 The statistical results of sunshine records in different direction obstructions at Guangzhou observing station
Ay 12008 4E ZBF.23°10'N 4. 113°20'E
. 5 I (1] BE - J47 3 Fe K H A I3 K AT g R T
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o o - ) - 5H26H 0
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Table 5 The statistical results of sunshine records in different direction obstructions at Beijing observing station
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