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500 nm wavelength and Angstrom parameter
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Fig. 2 Seasonal frequency of occurrences of aerosol optical depth
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Table 1 The statistical results of absorption and scattering

04 coefficient, and single scattering albedo of aerosol during the

"ﬂg 0 measurements at Shenzhen from January 2011 to August 2011
”E ’ 6, (107 m™ ) 410 °*m ) SSA
5 Mean 32.5 178.7 0.81
& U2 Median 29.3 171.1 0. 84
’QS Maximum 106. 6 591.2 0.92
g 01 Minimum 7.8 18. 64 0.54
S. D. 18.1 126.6 0.08

0

Radius/pm
B5 R KA F 20 ANFERE EAFKRERE

Fig. 5 Seasonal AVSD in the total atmospheric column

SRR DRI T W LA B & B A T
TR = E b 2 AR - A i 4y 2 5 HAE
RO R . 2 2 B T — S Al b X R AR
H AR IR AR AL+ 25 1 2 A [ 00 00 3o 8 A A % L BT 45

F2 WNEBEKBELFERSHE R S 308k E 80l E 8L

Table 2 Statistical results of aerosol optical properties observed in this study and reported for other campaigns

Location 6. (107" m™") 6, (107 m™") SSA
Beijing®”’ 288+ 281 s5) 56+ 491, 0.8040. 09
The hinterland of the Pearl River Delta ['? 358107525, 82423550 0.81+0. 04
Northern edge of the Pearl River Delta ['*! 151410350, 34.3426. 559, 0.82+0.07
Linan™" 353202530 23114665 0.93+0.04
Jinan™*’ 428.5+315. 8¢5  54.9%44. 75, 0.87£0.05
Atlanta, USA™ 12144850 1612500 0.8740.08
Nagoya,Japan'?" 53.5+39. 6550, 18. 6+13. 7550, 0.72+0.12
Granada , Spain®?* 60430550 21+10550) 0.6840.07
Kwangju, Korea?*’ 319422250, 4241250, 0.84 - 0.93
Shenzhen(urban area;this study) 178.7£126.6 (555, 32.5418. 1(521) 0.81£0.08
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Fig. 6 Diurnal variability of aerosol optical properties at Shenzhen from January 2011 to August 2011, error bars represent S, D.
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The Measurement of Aerosol Optical Properties Over Shenzhen

YANG Hong-long', LI Lei', YANG Su*, LU Chao', CHEN Xing-deng', LIU Ai-ming'
(1 Shenzhen National Climate Observatory, Shenzhen Meteorological Bureau, Shenzhen 518040, China)
(2 National Meteorological Information Centre, Beijing 100081, China)

Abstract: Atmospheric aerosols is a key element of climate changes and air pollution, the analysis of the
aerosol optical and physical properties can reduce uncertainties in the quantitative assessment of aerosol
effects on regional climate and environmental changes, especially in the mega-city. In this study, from
December 2010 to August 2011, in situ measurements of aerosol optical properties were conducted at rural
and city sites of the mega-city Shenzhen in southeast China. The aerosol optical depth showed a seasonal
cycle with the lowest values in summer, while the highest values occurred in winter and spring. The
annual cycle of Angstrom wavelength exponent showed a summer minimum associated with sulfate
aerosols, and a spring/winter maximum associated with heavy air pollution. The scatter grams of the
optical thickness and Angstrom wavelength exponent also indicates that the high aerosol optical thickness
mainly come from the city pollution. Mean values (standard deviation, S. D. ) of scattering and absorption
coefficients for the entire period are 178. 7X10 * m '(126.6X10 *m ') and 32.5X10 °*m '(18.1X10 ¢
m ') respectively. These values are approximately half of the reported values obtained in the Guangzhou
urban area. The mean single scattering albedo for the entire period was estimated as 0. 81, which is similar
to the values reported for the other urban area. The daily variations of aerosol absorption and scattering
coefficients were strongly influenced by synoptic changes throughout the observation period.

Key words: Aerosol optical property; Aerosol optical depth; Single scattering albedo; Scattering efficiency



