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Abstract The x-Kohler theory and a simulation of the aerosol mass concentrations in China for the year 2006
were used to calculate the number concentration of cloud condensation nuclei (CCN) in China and evaluate the
contribution of organic aerosol (OA). The number concentrations of CCN in China show a west-to-east gradient,
due to the stronger anthropogenic emissions in eastern China. Assuming that all aerosol chemical components are
externally mixed, the number concentrations of CCN are 0.9x10%-1.2x10° cm™® seasonally, and OA contributes
30% to the annual mean. Assuming that OA components are internally mixed, while inorganic aerosols are
externally mixed, the number concentrations of CCN are 0.9x10%-1.1x10° cm™3, and OA contributes 28% to the
annual mean. Though the differernce of annual average contribution of OA to CCN number is small when OA is
external and internal mixed, there is large different spatially in summer and winter due to more secondary OA in
summer and more primary OA in winter. The results show that OA are important sources of CCN in China.

Key words cloud condensation nuclei number concentration; organic aerosol; mixing state

[11

(PM1) 18%~70%? 14

(20110001110090)
1 2013-11-13; : 2014-03-06; 1 2014-12-09



( ) 51 1 2015 1

) PM2.5
34% 3l
1 (
)
[4-5]
( )
6]
Petters [ x-Kohler
K-
Kohler , K
K )
b K
y K
Petters [ ,
ko ( 0.61,
0.67) , K
( ) & 0.208, K
0.227 , K
[8-9]
x-Kohler (7]
[10]
1
Fu [ GEOS-
Chem , 2006
, [10] GEOS-
Chem 50 ( ) x 40 (
), (70°—150°E, 10°S—55°N)
(0.667°x0.5°) [11] 3
GEOS-
Chem
GEOS-5 [12]
6 ( 3 ), 0.667°x

14

0.5°, 47
GEOS-Chem - -
( ) ( 4
)
50% ,
; 1.15
el (4] , GEOS-
Chem 7
(secondary organic aerosol, SOA) 5
SOA
4], 80%
SOA
[15-16]
Fu 0
[17] | [18]
(el , Fu 0 10
( 3 7 )
6.67+1.30 TgC/a,  Zhang "
69% Fu [ GEOS-Chem :
59%,
61%,
Fu [0 :
2
Petters [
x-Kohler
3_P3 .
S(D): - D - Dd ae4$slal\ﬂw 9 , (1)
D*-D3(1-k)  §RTr,D,
Dy (um), S , D
(Hm)x Os/a (N/m)’



M, (g/mol), R

(J/(mol K)), T (K), pw (glcm?)
Dd K y (1)
S : 1)
K D.:
D.=exp(-0.33log(k) - 3.73-0.66710g(ss)), (2)
5s=(5—1)x100%, D,
K (@)
, (2) K (x<0.2)
1 peng [0
GEOS-Chem , 10
(
7 SOA) 2 km
10 ,
1.3,
[21] %
061  0.67" SOA
K
0.1722 K
0.21  0.15[
GEOS-Chem ,
[23] Wang [24] ’
Wu [23]
, 3
0.13 um, 1.9 um
0.13 um,

1.9 um

, 0.13 pm,
1.9 um
Sun & ,
0.1 0.6 um
, 0.1 um
, 30%, 0.1 um
10% 0.6 um
0.1 um, 1.9 um
, SOA )
, [25]
1.5 pum
, 0.13 um, 1.9 um
dN N & (InD-InD_)?0
= eng—( 7 m) =, (3)
dinD 2zins & 2in’s
(3) Dm! S
1 dN D
dinD
, N
3) ,

1.32 g/cm?® 128

21.0 2.9 ug/m?,
51 8.9 pg/m® 1

(2)

15



( ) 51 1 2015 1
2.0 T
[ KiEH Tk _
T U e 3.5x10° cm?, 0.5x10°
15f ot TR il ] cm”
| 3.0x10° cm® ,
s |
= 1.0F - ’
PN I
2
® |
Sk —
L 3 4
- ,  Fu O 2006
0 =m0
1072 1077 10°
H#E/um
1 ) 1 3 73
, 2.5x10° cm 7,
Fig. 1 Aerosol number distributions for different chemical 0.2x10° cm™ 3 4,
species in Beijing in summer and the activated CCN
number concentration ’
92%, 93%, 88% !
3 0.5x10% cm™)
3.1 ( 0.3x10° cm™)
2 Fu 0O 2006 ,
N
50°
45°
35
40°
35°
. 3.0
30
25°
R 25 o
20 g
80° 90° 100° 110° 120° 130° E 80° 90° 100° 110° 120° 130° E "g
20 =
Nn 7 Nn = !
50 50 g
45° 45° 1.0
40° 40°
355 35“ 05
30° 30° )
25° 0 25% g 02
20° . 20° P
80° 90° 100° 110° 1200 130° E 80° 90° 1000 1107 120 1300 g —0
2 2006 (0~2 km)

Fig. 2 Seasonal averaged near surface (0-2 km) inorganic aerosol number concentrations in China in 2006
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Fig. 3 Seasonal averaged near surface organic aerosol number concentrations in China

in 2006 when organic aerosols are external-mixed
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Fig. 4 Seasonal averaged near surface organic aerosol number concentrations in China

in 2006 when organic aerosols are internal-mixed
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Fig. 5 Seasonal mean CCN number concentration distribution in China when all aerosols are externally-mixed (0-2 km
mean at supersaturation=0.4%)
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Fig. 7 Contribution of organic aerosol to total CCN number concentrations in China when all aerosols are externally-mixed
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Fig. 8 Contribution of organic aerosol to total CCN number concentrations in China when primary and secondary
organicaerosols are assumed to be internally-mixed and other aerosols are externally-mixed
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