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Table 2 Standard error of parameteriaed direct

solar radiation

KEMA & (N) kAR & (V)
1 0.486 4 0.272
2 0.356 5 0.364
3 0.217 6 0.222
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Table 3 Standard error of aerosol optical depth

solutions under Junge size distribution

KA 5, (%)
1 1.33 1.41 5.58
2 1.23 1.46 1.84
3 0.76 4.52 4.25
4 0.63 4.29 4.65
5 1.53 1.87 4.17
6 0.28 1.29 4.63
Vo v 3.0 2.5
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Fig-1 A comparison between aerosol optical depths

asured by pyrheliometer and sunphotometer in January 8, 1995
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Table 5 Statastic results of 1267 sets of aerosol optical depths measured by pyrheliometer and sunphotometer

N vo=3 vo=2.5 vo=3.5 VU:V*
Date ) Tus Tup v’

Times A w (M) | A a (M) | A a () | A %) (%)
Jan.9 09 0.559 0.577 2.39 3.1 9.6 —4.6 8.7 17.0 20.7 —5.8 9.3
9 126 0.150 0.145 2.90 —2.8 8.9 —4.7 8.8 —3.1 10.2 —3.2 8.6
11 119 0.272 0.291 3.13 7.3 8.4 0.7 4.2 17.0 18.1 10.1 10.8
Mar-21 14 0.595 0.611 2.44 2.6 9.5 0.3 4.9 6.1 19.0 0.1 4.6
25 14 0.269 0.253 2.48 —5.9 12.9 —6.3 11.3 —7.7 15.8 —6.2 11.4
27 17 0.257 0.241 2.41 —6.4 11.9 —5.9 11.1 —9.2 13.6 —6.0 11.1
30 9 0.860 0.897 2.25 4.3 9.5 0.7 4.9 11.2 21.2 8.5 16.4
31 51 0.246 0.244 2.41 —0.9 11.8 —0.2 11.0 —4.0 13.4 —0.3 11.4
Apr.l 35 0.571 0.532 2.36 —6.7 7.6 —6.1 6.9 —8.8 10.2 —6.2 6.9
2 82 0.298 0.268 2.53 —10.0 12.3 —9.6 11.4 —12.8 15.3 —9.4 11.4
3 51 0.519 0.518 2.57 —0.2 8.4 —2.3 5.4 2.1 15.7 —2.0 6.1
4 60 1.086 1.150 2.77 5.8 12.3 0.2 3.6 16.2 29.7 4.2 11.7
6 21 0.581 0.528 2.31 —9.1 12.7 —11.4 12.7 —6.8 13.0 —12.5 12.9
9 70 0.294 0.266 2.59 —9.3 10.7 —9.2 10.0 —11.7 13.5 —8.9 10.0
11 90 0.319 0.338 2.84 5.9 13.3 6.0 11.2 4.3 16.4 7.6 15.2
12 28 0.415 0.449 2.51 8.2 13.4 6.3 9.8 9.2 18.0 5.9 9.4
14 19 1.072 1.090 2.89 1.6 6.9 —0.5 2.4 6.1 16.5 1.1 5.5
16 97 0.447 0.436 2.54 —2.4 5.6 —1.6 4.1 —5.2 8.5 —1.7 4.2
17 19 1.085 1.060 2.62 —2.3 8.7 —3.8 5.1 0.4 18.0 —3.7 5.6
18 26 0.291 0.276 2.41 —5.2 8.8 —3.6 7.5 —9.3 11.6 —3.5 7.5
May14 55 0.359 0.380 2.65 5.9 9.6 8.1 10.2 1.5 9.5 7.7 10.2
25 36 0.383 0.365 2.35 —4.9 12.6 —1.6 12.2 —10.3 14.9 —1.1 12.2
26 39 0.363 0.337 2.40 —7.1 8.5 —4.0 5.5 —12.3 13.5 —3.7 5.2
Jun-4 68 0.410 0.368 2.69 —10.2 12.5 —4.4 9.1 —17.5 18.5 —6.6 9.8
25 31 0.337 0.285 2.40 —14.3 14.8 —10.5 11.0 —20.2 20.4 —10.0 10.4
Total 1267 0.415 0.412 2.65 —0.7 10.5 —2.2 8.7 1.4 16.2 —1.1 10.1
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Table 6 Average values and annual variation rates of
aerosol optical depths during 1980—1994
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Wide-band Extinction Method to Measure Aerosol Optical Depth and its Application

Qiu Jinhuan

(Institute of Atmospheric Physics> Chinese Academy of Sciences, Beijing 100029)

Abstract Based on sensitivity of the direct solar short radiation on the aerosol property, a so-called wide-band
extinction method is proposed to determine the 0.75/m aerosol opitical depth using th eradiation, and its accu-
racy is analyzed according to numerical simulations and comparative measurements - As shown in numerical simu-
lations using Junge and LOWTRAN aerosol size distributions, the depth solution error of <5% can generally be
expected if a typical Junge distribution of v * =3 is taken instead of true distribution-The method is tested in
comparative observations with the result that aerosol optical depths measured by pyrheliometer conform well with
those by sunphotometer - As far as total 1267 sets of comparative experiments are concerned, the standard devia-
tion is 10.5%. and the deviation of the mean optical depth only*0-7% - Monthly mean or yearly mean result
would have much better accuracy -

The present method is used in determining 0. 75m aerosol optical depths from the direct solat radiation de-
tected by the phyrheliometer over 10 sites in China during 1980—1994.The 10 sites are meteorological observa-
tories of Beijing: Shenyang, Wulumuqgi> Germo, Keshi; Zhengzhou: Wuhan, Shanghai, Kungming and
Guangzhou-Some conclusions are :

(1) Except Shenyang: aerosol optical depths over other 9 sites have an increasing trends with the annual
increasing rates changing from 0.0008 (Germo) to 0118 (Beijing) -

(2) Pinatubo vocalnic eruption in 1991 had very great influence on aerosol optical depth -Compared to that
before 1990, the aerosol optical depths in 1992 over the ten sites increased obviously from 0.041 to 0.295.

(3) In Wuhan, Beijing, Shenyang: Guangzhou and Zhenzhou cities, aerosol pollution was rather seriousq
The total means of the aerosol optical depths during 1980—1994 were all more than 0.4, and especially in
Wuhan, 0.551.Germo and Kunming were relatively clear. and in particular in Germo it was only0- 1687.

(4) In the five sites of Kunming etc-in the southern of Yellow River. the aerosol optical depths were rela-
tively big in spring - Except Wulumugi, in the sites in the northern of Yellow River: they were relatively high in
spring and summer and low in autumn and. inWulumugqi and Shenyang, they were comparatively high in win-
ter-

Key words Atmospheric aerosol, Optical depth, Wideband extinction. Aerosol size distribution -



