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Characterising Seasonal Variation and Spatial Distribution of PM, . Species in

Shenzhen

YUN Hui, HE Ling-yan, HUANG Xiao-feng, LAN Zi-juan, LI Xiang, ZENG Li-wu
(Key Laboratory for Urban Habitat Environmental Science and Technology, Shenzhen Graduate School of Peking University, Shenzhen
518055, China)

Abstract: To investigate the effect of meteorological characteristics on PM,  chemical composition and the spatial distribution of
different PM, 5 species in Shenzhen, 24-h PM,  samples were collected every six days from December 2008 to December 2009. The
sampling network included an industrial site at Baoan, an urban site at Luohu and a seaside site at Yantian. Water-soluble inorganic
ions and carbonaceous material ( organic carbon and elemental carbon) were analyzed. The industrial site showed a much higher
concentration than that of other two sites of organic matter, elemental carbon and nitrate, which presented the obvious difference of
local emissions. But for the concentration of sulfate and ammonium of three different sites nearly stayed at the same level and indicated
that they were mainly influenced by regional transport. OC/EC had the characteristics of the industrial site < the urban site < the
seaside site, which implied that the industrial site had less secondary organic matter and more primary pollution sources. As the
subtropical maritime monsoon climate is the dominant meteorological feature of the Pearl River Delta with a southwesterly transport and
abundant rain in spring and summer, in contrast to a northwesterly transport and little rain in fall and winter, the PM, ; pollution was
much more serious in winter than in summer. Compared with the results of the similar experiment in 2004, the concentration of sulfate
in PM, ; has significantly declined because of the measures of reducing the emission of sulfer dioxide. But the pollution of vehicle
emissions has become significant.

Key words:PM, ; chemical composition; spatial distribution; seasonal variation; Shenzhen
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Table 1 Concentration of the main chemical species of PM, 5/pg+m ~*
5H FUIK (n=58) WX (n=56) FRHX (n=55)
) BME EBoRME E bR BME O RKRME BE WRlimE BUME BOKE B ARk
oM 4.3 51.0 15.5 9.8 1.2 31.0 10.7 6.6 1.4 29.8 8.5 5.5
EC 1.5 15. 1 5.0 2.9 0.059  11.8 3.7 2.5 0.18 5.3 2.2 1.4
S02- 1.6 27.5 11.6 7.2 0.85 21.3 9.7 5.8 1.1 34.2 11.3 7.8
NO; 0. 60 33.2 4.9 6.3 0.23 14.4 2.7 3.3 0.11 8.8 2.2 2.3
NH; 0.18 10.0 3.9 2.3 0. 088 6.8 3.2 1.8 0.18 8.4 3.2 2.0
cl- 0. 068 5.4 0.74 1.0 0. 059 2.8 0.44 0.47 0.028 6.8 0. 80 1.3
K* 0. 068 2.3 0.70 0. 61 0. 054 2.3 0.50 0. 45 0.078 2.6 0. 64 0.57
tPM, ; 9.6 136. 1 42.3 26.8 3.2 80.0 31.0 18.0 4.2 85.6 28.9 17.4
F2 EERHF=FHMAREH PM,  REMFARRERELE pg-m ™
Table 2 Comparison of the concentration of PM, 5 and its chemical species among typical cities of Pearl River Delta/pg-m 3

Wi SRS SRAERT[H] PM,s OM EC S0}~ NO; NH;  Jn#l/PM, Sk
JoN TR (ERB ) 2004-05-15 ~2004-05-27 59.0 23.8 10.5 12.7 5.8 5.0 98% [21]
M Az, 255 ek, KIS AFEY 2004-08-02 ~2004-10-10  97.5 49.9 11.9 31.9 2.5 6.1 105% [22]
J7IN A R A D SR T (T X ) 2007-04-01 ~2007-04-30 79.2 23.7 8.1 21.6 9.5 7.3 89% [23]
IRELCINS 2010-01-01 ~2010-01-31 103.3 18.9 7.8 17.8 13.0 6.5 62% [24]
éﬁéﬁaﬁmﬁ) 2004-11-03 ~2005-10-29  39.0 11.8 6.0 13.2 1.6 4.1 94% [25]

T e (AR A5 2004-11-03 ~2005-10-29 28.4 6.9 2.1 11.9 0.8 3.1 87% [25]
I =S 2008-12-30 ~2009-12-25 34.1 11.5 3.6 10.9 3.3 3.4 96% ENTIE
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Table 3 Correlation of the main species of PM, 5 between different sites
. AR R
RAE o= . T .
OM EC SO; NO; NH, Cl K*
ERIX-B WX 0.85 0.84 0.73 0.93 0.81 0.87 0.84
FEX-FRHIX 0.54 0.30 0.57 0.55 0. 60 0.21 0.22
B X - H X 0.52 0.38 0. 64 0. 64 0.69 0.36 0.24
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Table 4  Meteorological characteristics of different months in 2009 in Shenzhen
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1 14.6 53 0.2 2.5 Rt AL 690 *
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Table 5 Comparison of the concentration of chemical species in PM, 5 between 2004 and 2009/ pg-m ~
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2004 4 2009 4 2004 ~2009 4R E/ % 2004 4F 2009 4F 2004 ~2009 £FFE i/ %
oM 11.7 8.5 27 31.7 25.3 20
EC 2.1 3.8 -82 12.9 7.3 44
SO%’ 8.6 4.2 52 23.9 17.3 28
NO; 1.1 1.2 -7 6.4 10. 8 -68
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K* 0.4 0.2 55 2.2 1.2 46
i 27.17 19.1 31 84.5 67.6 20
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