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Distribution of Regional Pollution and the Characteristics of Vertical Wind Field

in the Pearl River Delta

LIU Jian', WU Dui"*** | FAN Shao-jia'

(1. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China; 2. Institute of Atmospheric
Environmental Safety and Pollution Control, Jinan University, Guangzhou 510632, China; 3. Guangzhou Institute of Tropical and
Marine Meteorology, China Meteorology Administration, Guangzhou 510080, China)

Abstract; Based on the data of hourly PM,  concentration of 56 environmental monitoring stations and 9 cities over the Pearl River
Delta (PRD) region, the distributions of PM, 5 pollution in PRD region were analyzed by systematic cluster analysis and correlational
analysis. It was found that the regional pollution could be divided into 3 types. The first type was the pollution occurred in Dongguan,
Guangzhou, Foshan and Jiangmen ( I type), and the second type was the pollution occurred in Zhongshan, Zhuhai, Shenzhen and
Huizhou ( I type), while the last type was the pollution only occurred in Zhaoging ( Il type). During the study period, they occurred
47,7 and 128 days, respectively. During events of pollution type I , except Zhuhai, Shenzhen and Huizhou, the PM, ; concentrations
of other cities were generally high, while the PM, § concentration in whole PRD region was over 50. 0 pg-m ~* during events of pollution
type Il . The regions with higher PM, ; concentration was mainly concentrated in Zhaoqing, Guangzhou and Foshan during events of
pollution type Ill. The wind data from 4 wind profile radars located in PRD region was used to study the characteristics of vertical wind
field of these 3 pollution types. It was found that the wind profiles of type I and Il were similar that low layer and high layer were
controlled by the southeast wind and the southwest wind, respectively. For type Il , the low layer and high layer were influenced by
northerly wind and westerly wind, respectively. Compared with other types, the wind speed and ventilation index of type Il were much
higher, and the variation of wind direction at lower-middle-layer was much smaller. When PRD region was influenced by northerly
winds, the PM, ¢ concentration in the entire PRD region was higher. When PRD region was controlled by southeast wind, the PM,
concentrations of I and I areas were relatively lower, while the pollution in Ill area was relatively heavier.

Key words : cluster analysis; regional distribution; wind profile; recirculation factor; ventilation index
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Fig. 1 Map showing the environmental monitoring stations and

main wind profile radars in PRD region
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