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Numerical Simulation Study of SOA in Pearl River Delta Region
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Abstract: Secondary organic aerosols(SOA) is an important component of the atmospheric particle pollution, thus, determining the status and
sources of SOA pollution is the premise of deeply understanding the occurrence, development law and the influence factors of the atmospheric
particle pollution. Based on the pollution sources and meteorological data of Pearl River Delta region, the study used the two-dimensional model
coupled with SOA module to stimulate the status and source of SOA pollution in regional scale. The results showe: the generation of SOA
presents obvious characteristics of photochemical reaction, and the high concentration appears at about 14:00; SOA concentration is high in
some areas of Guangzhou and Dongguan with large pollution source-emission, and it is also high in some areas of Zhongshan, Zhuhai and
Jiangmen which are at downwind position of Guangzhou and Dongguan. Contribution ratios of several main pollution sources to SOA are:
biogenic sources 72.6% , mobile sources 30.7% , point sources 12% , solvent and oil paint sources 12% , surface sources less than 5%
respectively .
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Table 1 Modification to CBM-IV
Jem™ molec s
ALK ALK + OH—>0.87XO0, +0.13X0,N + 0.11HO, + 0.11RCHO + — 0.11ALK, + 0.76ROR + 0.21COCGA, 8.14x10°13 31
OLE 0+ OLE—0.63RCHO + 0.38HO, + 0.28X0, + 0.3CO + 0.2HCHO + 0.02XO,N + 0.22ALK + 0.20H + L 19x 101 31
0.54COCGA, o
OH + OLE~HCHO + RCHO + — 1.0ALK + X0, + HO, + 0.54COCGA, 5.24x 10712 31
05 + OLE—~0.5RCHO + 0.74HCHO + 0.22X0, + 0.10H + 0.33CO + 0.44HO, + — 1.0ALK + 0.54COCGA, 1.42x 10" % 31
NO; + OLE—>0.91X0, + HCHO + 0.09X0, N + RCHO + NO, + — 1.0ALK + 0.54COCGA, 7.68x 1071 31
TOL,  TOL+ OH—>0.08X0, + 0.36CRES + 0.44HO, + 0.56T0, + 2.92TOLGA; + 0.567TOLGA, 2.10x 10712 32
XYL XYL+ OH—>0.7HO, + 0.5X0, + 0.2CRES + 0.8MGLY + 1.1PAR + 0.3TO, + 0.179XYLGA; + 0.79XYLGA, 1.66x 10! 32
ISOP  OH + ISOP—0.912ISPD + 0.629HCHO + 0.991X0, + 0.912HO, + 0.088X0, N + 0.02MTOGA; + 0.02MEOGA, 9.99% 10~ 25
APIN  APIN + OH—0.231APIGA, + 1.98APIGA, + OH 5.37%x 10" 33
APIN + 0;—>0.76APIGA; + 0.62APIGA, + O, 8.66x 10~ 33
BPIN BPIN + OH—>0.79BPIGA, + 0.25BPIGA, + OH 7.89x 1071 33
BPIN + 03—>0.16BPIGA; + 2.94BPIGA, + O 1.36 x 107" 33
BPIN + NO;—6.07BPIGA; + NO, 2.31x10° 1 33
CRP CRP+ OH—>9.11CRPGA, + OH 1.97x10°1 33
HUM HUM + OH—9.2HUMGA, + OH 2.93x10°1° 33
ALKB ALKB + OH—0.87X0, +0.13X0, N+ 0.11HO, + 0.11RCHO + - 0.11ALK, + 0.76ROR + 0.21COBGA, 8.14x 1013 31
0+ OLEB—0.63RCHO + 0.38HO, + 0.28X0, + 0.3CO + 0.2HCHO + 0.02XO0,N + 0.22ALKB + 0.20H +
OLEB 1.19%x 10~ " 31
0.54COBGA,
OH + OLEB—HCHO + RCHO - 1.0ALK + X0, + HO, + 0.54COBGA, 5.24x10° " 31
05 + OLEB—0.5RCHO + 0.74HCHO + 0.22X0, + 0.10H + 0.33CO + 0.44HO, + — 1.0ALK + 0.54COBGA, 1.42x 10" 31
NO; + OLEB—>0.91X0, + HCHO + 0.09X0, N + RCHO + NO, + — 1.0ALK + 0.54COBGA, 7.68x10° 1 31
1.2 SOA /
1 SOA
) GA ” / A CiKiMsum 2
Hg/m?’ ' 1 + KiMsum
/ P ¢ pgm
K _ Aﬁ/Msum 1
G; 1.3
K. m'/pg / 113°36/25" 20°4'19”
3 3
G, pg/m A; pg/m 225 km x 225 km

M sum Hg/ m3 15 km
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2004 10 18~24 <20%
CALMET 27 . 2
48 h Table 2 Quantitative statistics for the model performance
MNGE/%  MNB/%  NMB/%
35 16 15
2 0; 15~22 -6~7 -8~6 38
38 50 39 40
2.1 o 17 -3 —4
U.S.EPA ' 30-58  19~5  10~38 38
I MNGE mean normalized gross 22; 1242 2 al
error  MNB mean normalized bias NMB  normalized M. 46 46 0
mean bias .MNGE MNB NMB 2 -2 -30 38
1 | Peo, ] 19.1 0.6 -6
MNGE = Z} 0, 3 S0 48 ~10 41
i 34 ~30 4
1% P -0 56 35 18 38
MNB = W; 0, 4 19.1 0.4 4
. \ NH} 57 56 41
NMB = ) P, - 0, ) 0, 5 29 -1.0 1
= / Z{ 48 29 41 38
P, 0O i 20.4 0.2 2
0, 2 b NOS 18 1 41
61 47 2
.N 78 -78 -76 38
TOC 30 ~0.1 ~1.5
PM, S02° NO; NH; TOC SOA. =04 s 21 L
OC/EC SOA
U.S.EPA MNGE 2.2 S0A
MNB 30;7 15% 2 2.2.1 SOA
’ ’ 2004 10 20~24
-9 -9 SOA
40x 10 60 x 10 5d
NMB <15%. 1
SOA 1.
d o, 20%
12
2 e
g
60x107° E3Rd)
2 5
g 4r
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Fig.1 Diurnal variation of SOA concentration in PRD
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Fig.2  Spatial distribution of SOA in PRD on October 22 2004
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Fig.3 Spatial distribution of SOA in PRD on October 22 2004 at 02 00 LST
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Fig.4 Spatial distribution of SOA in PRD on October 22 2004 at 15 00 LST
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