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Concentration Characteristics and Influencing Factors of Atmospheric

Particulate Matters in Spring on Weizhou Island, Beihai, Guangxi Province
GAO Yuan-guan'?,ZHANG Kai** ,WANG Ti-jian’, CHEN Zhi-ming*, GENG Hong' ,MENG Fan’

(1. Institute of Environmental Sciences, Shanxi University, Taiyuan 030006, China; 2. State Key Laboratory of Environmental Criteria
and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. School of Atmospheric
Sciences, Nanjing University, Nanjing 210093, China; 4. Scientific Research Academy of Guangxi Environmental Protection, Nanning
530022, China)

Abstract: To investigate the characteristics of atmospheric environment and possible cross- boundary transports in the north of South
China Sea, field experiments were carried out on Weizhou Island from March to April, 2015. The concentration and particle size
distributions of atmospheric particulate matters were measured, and the concentration characteristics and the source of particulate
matters were analyzed in combination with meteorological factors and back trajectory analysis. The results showed that: the PM,, PM,
and PM , concentrations were (21 +12) pg-m ™, (35+19) pug-m ™, (43 £20) pg-m°, respectively. The mass concentrations of
PM,, PM,, and PM,, , accounted for 50% , 32% ,18% of PM,, mass concentrations, respectively. Besides, the number
concentrations of particulate matters with particle sizes of 0.5-1 pm, 1-2.5 wm and 2.5-20 pm accounted for 93.5% , 6. 1% and
0.4% of the total number concentration, respectively. The particle number concentration was negatively correlated with visibility and
air pressure. Backward trajectory analysis showed that air masses from southwest direction accounted for the highest frequency effect
(45.9% ), in this case, particulate matters with particle sizes of 0.5-1 pwm, 1-2.5 pwm and 2.5 pm had the minimum number
concentration and NO had the highest concentration. Air masses from the east direction accounted for 34. 1% of the frequency effect
with the minimum SO, concentration and the highest O, concentration. The concentrations of NO, , NO_, O, and CO were the minimum
when air masses came from the south direction which accounted for 12. 5% of the frequency effect. Air masses from the northeast had
the lowest frequency effect (7.4% ), but had the maximum particle number concentration, mass concentration and the concentration of
gaseous pollutants except O; and NO. Atmospheric fine particles and gaseous pollutants on Weizhou island were affected by transport
from Chinese mainland and Southeast Asia. Pollutants from Chinese mainland were mainly from industrial sources, while pollutants
from Southeast Asia were mainly from the shipping business inside and outside ports.

Key words:size distribution; number concentration; backward trajectory; cluster analysis; Weizhou Island
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Fig. 1 Location of sampling site on Weizhou Island
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Table 1  Statistics values of hourly particle number concentration in different size ranges

RIAEFEE/ pom /\q\Zﬁj{Eza Eﬁﬁfiz ;f?jtﬁﬂ %/J\{Eia

/7> +cm /> eem ™ /I eem /> cm

0.5~1 234.7 155.3 817.1 3.8

1~2.5 15.4 10. 28 64 0.6

2.5~20 1.0 0.85 4.4 0.0

0.5~20 251. 1 164. 1 882.3 7.2

R2 FRENEFHRYEBKRESLSEEMXIEE %
Table 2 Comparison of number concentration ratios of different diameter particles with those in other regions/%

| 0.5~1 um 1~2.5 pm 2.5~20 um SCik

eI ES 94.9 4.8 0.3 [16]

ERIE = 91.2 7.4 1.4 [30]

Ak 92.0 7.3 0.7 [31]

T & 4 5 93.5 6.1 0.4 ABFIE
®3 AEESHMRBNYRERELR
Table 3 Comparison of particle mass concentration in different background regions
i H AW HARI e VS 1) A 21
PM,,/pg+m > 43 23 27 91 78 20
PM, s/pgem 3 35 18 17 30 31 13
PM, s/PM,,/ % 81.4 78.3 63.0 33.3 40.0 62
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Table 4  Meteorological factors in spring as well as during the sampling period
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Fig. 2 Changing curves of meteorological factors and particle’s number concentration
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Table 5 Pearson Correlation analysis between particle’s number concentration and meteorological factors
K2/ pm TH HEULEE AERT i BE A LB VU
0.5~1.0 LIESY g -0.175™ 0.018 0. 052 0.221™ -0.377""
B Sig. 0. 001 0.728 0.307 0. 000 0. 000
1.0~2.5 LIESY g -0.157"" 0.117* 0. 099 0.128" -0.404" "
B Sig. 0. 002 0. 021 0.051 0.012 0. 000
5520 LIPES g 0. 097 0.174* " -0.019 -0.310 -0.396**
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