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A Study on the Characteristics of Aerosol Chemical Composition
and Its Numerical Modeling in East Asia
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Abstract:On the basis of observations in East Asia Net during 2007 the characteristics of aerosol chemi—
cal composition in East Asia were analyzed. The analysis showed that: (1) the aerosol chemical composition
changes with geographical distribution the main causes are the impacts of the sources of earth crust organism
ocean industry and photochemical reaction on it;(2)the aerosol chemical composition changes with seasonal
variation comparatively speaking variation in spring and winter is remarkable the main cause is the seasonal
climate changes in East Asia. (3)the simulated results of SO, NO NO, HNO, NO, NH, " and SO,”" are
close to the most observations with good predictability but there are some deviations in some stations. Although

there are some bias between the simulated results and the actual observations The simulation basically
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reflects the features of the spatial distribution of aerosols in East Asia and the seasonal variations the main cause
of the bias is the uncertainly of the model structure and parameters emission sources and the atmospheric field.
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Tab.1 Distribution of aerosol over the East Asia in 2007

(http://dss. ucar. edu/pub/reanalysis)

PM,o/ S0,/ NO/ NO,/ NOy/ HCL/ NH;/ HNO;/
(Country or Region) (pgem=3) (pgem™3) (pe m™) (pgem3) (pgem3) (g m™3) (pgem3) (pgem-3)
(Russia) * 21.1 # * * 4.7 3.8 2.0
(Mongolia) * * 5 # * 0.85 27.7 0.6
(China)
(Northwest Region) 1472 61.4 * 33.2 * * * *
(Southwest Region) 1148 120.2 * 55.9 * * * *
(Southeast Region) 726 102.5 #* 136. 1 * * * *
(South China) 609 120.5 * 233.6 * * * *
(Korea) s 5 5 * 5 0.8 14.8 1.5
(Japan)
(Northland) 224 3.7 0.45 37.2 11.5 B * *
(Midland) 223 4.0 1.2 * 11.7 # * *
(Southland) 288 10.2 2.5 47.2 32.2 * # *
(South Waters) 315 8.5 1.2 * 13.3 #* s %
(Viet Nam) # 29.4 5 * s 9.4 39.3 3.6
(Thai Land) * # # * € 10.4 71.8 2.6
(Northland) 82 4.0 227 240. 1 * # # *
(Southland) 340 45 300.5 303.5 * * * *
(Malaysia) * 31.8 * s 5 1.7 61.6 8.4
(Northland) * s * 10.6 466 * * *
(Southland) * # # 319.7 607 * * *
(Indonesia) * 4.6 # # P 7.0 23 1.9
(Philippines) * 29.6 * * * 7.1 68.3 2.7
* o
1 (1472 pg/m’) (1 148 pg/m’)  PM,,( )
. ;
S0, 120 pg/m’ .
; . . 30.0 pg/m’;NO.NO,
(227 ~300.5 pg/m’) (466 ~607 pg/m’);
;NO, .
; HCl
(<11 pg/m*)  HNO,( <9 pg/m’) ;NH, . .
71.8 pg/m’ 3.8 pg/m’s
2.2 Na*.Ca**.K* .Mg** .NH,*
2 :(1)Na®.K* 15.0 8.2 pg/m’ . . .
N N N Na® K" 3.0 pg/m’ 6 pg/m’. Na*
0.9 pg/m’ K* 0.6 ug/m’;(2) Mg 2 pg/m’

. (3)Ca’



1 : ° 193 -

6 pg/m’s (4)NH,* . . ; 11.2 pg/m’
2.0 pg/m’,
2 2007
Tab.2 Ions distribution of aerosol over the East Asia in 2007 kg * m -
Country Na* Mg * K* Ca’* NH, * S0,*” NO, - CL™
(Russia) 0.9 0.53 1.6 2.8 8.4 12.4 6.3 4.2
(Mongolia) 1.3 1.2 0.6 16.7 2.8 13.6 5.5 3.1
(Korea) 2.3 0.1 3.0 1.1 9.7 29.3 3.0 2.7
(Thai Land) 1.4 0.6 5.3 5.1 6.7 9.6 7.1 3.9
(Viet Nam) 2.8 1.2 3.2 13.9 11.2 21.1 3.5 7.8
(Malaysia) 2.2 0.35 2.8 3.9 7.2 25.7 3.7 0.8
(Indonesia) 2.0 0.9 2.0 2.0 2.0 9.1 3.0 0.7
(Philippines) 15.0 0.7 8.2 0.2 4.2 16.4 5.1 8.4
2.3 Cl17.S0,>" \NO, -
(1)so0,*” . . 29.3 pg/m’ ;
10 pg/m’. 12 ~16 pg/m’s (2) NO, ~ 3.0 ~
7 pg/m’ . (3l . 8.4 pg/m’;
N 1.0 pg/m’; 3~5 pg/m’,
2 Na*.K*.Cl~
Ca’" NH, *.S0,>" . ; Mg** \NO, ~
Na*.K*.Cl"
10 °
Ca®* .\Na* 0 Ca’"
Ca’*.80,>" e,
NH, NH, ;
NO, - NO, NO, ~
NO, * .
3
3.1
PM,( 2) .
(100 pg/m*) 138 pg/m* () 101 pg/m* ( ) 161 pg/m’
( ) 101 pg/m’C ) . . ;NO,
\ 28 32.6 pg/m’
28 29.8 pg/m’;NO  NO, NO .
NN 18.9 21.6 28.5 20 pg/m’ NOx .
NN 37.4 33.2 42.7 43.1 pg/m’ ; NO
NO, 5.0 pug/m’;S0, NN
19.2 13.6 7.8 pg/m’ 13.6 pg/m’;
2 pg/m’ ;HCI  HNO, 4.0 pg/m’ 1.2 pg/m’

HCl 3.95 pg/m’ 2.0 pg/m’; NN
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Fig.2  Schematic of seasonal distribution of aerosol over the East Asia
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Fig.3 Schematic of seasonal distribution of anion and cation in aerosol over the East Asia
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Fig.4 Schematic of seasonal distribution of SO, and NO simulated by NAQPMS in 2007
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Fig.5 Schematic of seasonal distribution of NO, and HNO; simulated by NAQPMS in 2007
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