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Estimation of the City Atmospheric
Pollution Using Solar Radiation Data
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Abstract Based on the cosine function clearday solar radiation model and using the solar radi-
ation data measured in the city, a method for estimating the total atmospheric pollution over
the city was proposed. The attenuation of solar radiation caused by the atmospheric pollution
was calculated with Nanning as an example. It was considerable (13~ 30 ) and even more
serious in winter than in summer.

Key words clear-day model, atmospheric pollution, solar radiation attenuation

[1.3]

’ 1
. 1970 1990 20

2
1% el , )

4
Heermann 4

1995-08-12 , 1996-03-26

26 Guangxi Sciences, Vol.3 No.2, May. 1996



360 ,

O= A+ Bcos%s(d— C) (1)
0 d 1993 , 85d
(M J/m’); 4 ( 23.3% )
(MJ/m’); B ,
(M J/m’); C , )
( , 172 6 21 ) , A (4)
B H h . [4] s
A B : 9
; (
A= 31.5400- 0.27341+ 0.0007813%h, (2) )
B= - 0.2986+ 0.2678+ 0.0004102: . (3) . ,
, (H~ 3
, 1993 85d
o 2 1 1
2
35. 0
2.8, 75 m
e 30.0
By
'E - 25.0
360 B 25-07
Q1= 25.36+ 35 84cos (d - 172) (4) s
365 Q
®
1 5,15 . 25 g 2009 !
E.e 2
© 3
. 15.0- .
Table 1 Estimated daily values of tatal solar radiation in 10.0
. . . | | | I
N d 1 ky d
anning during clear sky days 0 100 200 300 360
Radiation (M J/m?)
£EFF HDays of years J/d
Month 5 15 25
Sth 15th 25th
1 Jan. 19. 73 20. 07 20. 58 1
2 Feb. 21.29 22.07 22. 95 Fig. 1 Daily values of the total solar radiation during
3 Mar. 23.70 24. 68 25. 69 clear sky days in Nanning
4 Apr 26.78 27.73 28. 61 =4 49~ Curve nos.
I 4 refering to the mathematical expression (4) ~ (7), re—
5 May 29. 39 30. 05 30. 58
spectively.
6  June 30. 98 31.17 31. 19
7 July 31.03 30. 71 30. 23
8 Aug. 29.53 28.77 27.91 2V0. , ,
9 Sept. 26. 88 25. 89 24. 88 ) 1 2 3
10 Oect 23. 89 22.95 22. 07 2 5
11 Nov. 21.22 20. 58 20. 07 3
12 Dec. 19.73 19. 55 19. 54 2 3
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Table 2 Calculated total solar radiation values on the 15th each month in Nanning during clear sky days

Solar radiation values (M J/m?)

Relative attenuation (% )

Date Q Q Qs Qs B 8 8 8 B 8
115  15th Jan. 20. 07 17. 49 14. 12 15. 80 13 30 19 21 10 10
2 15 15th Feb.  22.07 19. 24 15. 41 17. 32 13 30 20 22 10 11
3 15  15th Mar.  24.68 21.53 17. 09 19.31 13 31 19 22 10 11
4 15 15th Apr.  27.73 24.20 19. 06 21. 62 13 31 21 22 12 11
5 15 15th May  30.05 26. 24 20. 56 23.39 13 32 22 22 11 12
6 15 15th June  31.17 27.21 21. 28 24. 24 13 32 22 22 11 12
7 15 15th kly  30.71 26. 81 20. 98 23. 89 13 32 22 22 11 12
8 15 15th Aug.  28.77 25. 11 19. 73 2.41 13 31 21 22 11 12
9 15 15th Sept.  25.89 22.58 17. 87 20. 22 13 31 21 22 10 12
10 15  15th Oct.  22.95 20. 00 15. 97 17. 99 13 30 20 22 10 11
1115 15th Nov.  20.58 17. 93 14, 44 16. 18 13 30 19 21 10 11
12 15  15th Dec  19.55 17. 02 13.78 15. 40 13 30 19 21 10 10
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