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Characteristics of Haze and Its Impact Factors in Four Megacities in China

During 2006-2009
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(1. Appraisal Center for Environment & Engineering, Ministry of Environmental Protection, Beijing 100012, China; 2. South China
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Peking University, Beijing 100871, China; 5. Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710075, China;
6. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The meteorological and environmental data including visibility, SO, , NO, and PM,, were collected in four major megacities
(Beijing, Shanghai, Guangzhou and Chengdu) in the years 2006-2009. Based on the data, seasonal and annual variations of the haze
frequency and the key impact factors were discussed. The results indicated that the highest frequencies of haze occurred in summer,
winter, spring and autumn for Beijing, Shanghai, Guangzhou and Chengdu, respectively. The trends of haze frequency decreased in
Beijing and Guangzhou, while increased in Shanghai and Chengdu during the studied period. The PM,, concentration and relative
humidity were the key factors for visibility degradation in the four megacities. The variation of visibility was sensitive to relative
humidity in Beijing, to PM,, in Shanghai and Guangzhou, and to both in Chengdu.

Key words: megacity ; air pollution; visibility; PM,;; relative humidity
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Table 1~ Seasonal variations of hazy weather

frequencies in the four megacities/ %

W ZW O CARRERAEAKYd SRS+ TH) W T

HE 306 17.6 1.3 16.3
s ES 228 33.3 3.1 30.3
#®E 308 32.1 3.6 28.6
L&~ 361 28.8 2.8 26.0
s 232 10.8 0.9 9.9
i ES 192 7.3 0.5 6.8
#®E 248 11.7 1.6  10.1
L& 221 27.1 3.6 23.5
s 177 44.6 5.6 390
= ES 159 7.5 0.6 6.9
& 272 29.0 1.1 27.9
L &= 284 37.7 1.1 36.6
HE 222 37.8 1.8  36.0
ks L ES 181 27.6 55 221
& 197 72.1 28.9  43.1
A7 262 71.0 27.1  43.9
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Table 2 Annual variations of hazy weather frequencies

in the four megacities/ %

Wl ARG AERERREAKL D SRR + TH) s TEE

2006 304 30.6 3.3 21.3
2007 309 30.0 6.5 23.5
L 2008 284 29.6 0.4 29.2
2009 306 21.2 1.0 21.2
Yfi — 27.8 2.8 252
2006 225 12.9 1.3 11.6
2007 227 11.5 0.0 11.5
i 2008 227 17.2 3.1 141
2009 214 15.9 2.3 13.6
¥ — 14.3 1.7 127
2006 218 36.7 2.8 33.9
2007 230 37.4 1.3 36.1
JoM 2008 208 25.5 1.0 24.5
2009 236 24.7 2.6  22.1
¥ifH — 31.1 1.9  29.2
2006 246 45.5 17.9  27.6
2007 211 47.9 18.5  29.4
AR 2008 198 52.5 12.1  40.4
2009 207 57.0 9.7 473
Yfi — 50.5 14.7  35.7
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Fig. 1 Seasonal average of VIS (visibility) , RH (relative humidity) , PM,,, SR (solar radiation) ,

WS (wind speed) and PR ( precipitation) in Beijing, Shanghai, Guangzhou and Chengdu
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Table 3 Annual variations of key factors influencing hazy weather in the four megacities

) Ay PM,,/mg-m 3 RH/% VIS/km S0,/mg-m > NO,/mg+m >
2006 0.178 49 7.0 0. 063 0. 063
Tt 2007 0. 147 51 7.7 0. 051 0. 057
2008 0. 134 47 11.5 0. 048 0. 053
2009 0. 130 47 13.4 0. 041 0. 057
2006 0.118 65 11.0 0.079 0.071
v 2007 0. 099 64 13.3 0. 080 0. 067
2008 0. 098 65 10.5 0. 054 0. 062
2009 0. 099 64 12.8 0. 042 0. 056
2006 0. 092 65 8.6 0. 058 0. 069
e 2007 0. 079 64 8.7 0. 062 0. 059
2008 0. 084 63 10.3 0. 046 0. 057
2009 0.071 64 11.2 0. 039 0. 054
2006 0. 154 73 5.1 0. 068 0. 065
Jrn 2007 0. 121 72 7.0 0. 081 0. 063
2008 0. 135 72 5.8 0. 053 0. 058
2009 0. 126 70 5.5 0.043 0. 060
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