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Abstract The aerosol components and cloud microphysical parameters were measured at a high-altitude background station on the
summit of the Mt. Huang from May to August 2009, and were used as input to a multi-chemical-component (MCC) bin-resolved cloud
parcel model to investigate the influence of MCC aerosols on the cloud condensation nuclei (CCN) and cloud microphysics. The results
from the back trajectory cluster and aerosol ionic composition analysis show that there were three types of air masses that affected the
chemical composition of the aerosol particles, including the northern continental, local polluted, and mixed transformation maritime air
mass, with characteristic substance of CaCQOs, soluble salts ((NH,),SO,, NH;NO;), as well as NaCl, respectively. The numerical
simulation results show that the effects of aerosol chemical compositions on cloud microphysical processes varied with weather conditions
for the same aerosol distribution. MCC aerosols led to higher cloud droplet number concentration (CDNC) than pure ammonium sulfate
aerosols under the same updraft velocity, mainly reflected in more droplets with sizes less than 3.3 pm. It is also shown that inclusion
of the insoluble component CaCQ; has more significant influence on the CDNC when the updraft velocity is lower than 0. 7 m/s; other-
wise, NaCl dominated the droplet activation process with the increasing condensable water. The MCC aerosols resulted in relatively
narrow cloud droplet spectrum than pure ammonium sulfate aerosols, especially when the area is influenced by the northern continental
air mass. In the latter case, MCC aerosols led to enhanced the cloud droplet number, cloud optical thickness and cloud albedo, and de-
creased the droplet effective radius, and therefore, may have different effects to warm precipitation and atmospheric radiation compared
with other types of air masses.

Key words Aerosol, Chemical component, CCN, Cloud microphysical properties
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F 3 A7 &3 Bz BEAS AR B AR AL E A LB
TR BE M 43 A5 (5 05 8 4 W HR G B 0)
Table 3 The percentages of the CCN concentration
under the different super-saturation degrees in the

different schemes as compared with scheme 4

HWREOOD g2 TES TRE6e FHET RS

0.10 5 60 5 41 -6
0.16 15 70 8 72 -7
0.28 41 87 10 60 -3
0.70 27 50 3 37 -5
1.02 20 33 1 26 -2
2.54 21 42 0 25 -2

F 4 BILZH TR = B
55 BRI 2 95 45 A% ME A L3
Table 4 Comparison of the CCN number concentration
predicted in terms of the multi-chemical composition

aerosol with the CCN counter measurements

SEAEAIECY)  local(em™?) S Cem ™ %) AL/ 5z )
0.2 79.78 3171. 20 0.03
0.4 1493. 01 4013. 97 0.37
0.6 7360. 61 4607. 28 1.60
0.8 10776. 09 5080. 70 2.12
1 14884. 18 5481. 17 2.72

5.3 AEHUZESNZHERENI I

AR S5 I N R R R R TR B R =
¥ 804 8 (CDNC, cloud droplet number concentra-
tion) AP SE PR o AHR A9 2o 16 A L BE I 1] A2 AR 5
b T B T OGRS KR A HE AR AR AR G, R
SR A R E - 3 O R () 8) s it Ah L 2
T R R I ) AT BEAS K A R AN [ Ak
S BT R B KA N R 22 (] Y 22 S R (B R
AF, 20100, [A]— ETRE R, AN 5 AR E Y TR
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40 20 (AN AT K M A b T ST AR G Al R
TR AR 0 T AU I JR) S L 60 00 B R 4% 5
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DL B R AE 5 A0 JBORE T Y I A5 AE A AT 7K
67/ DD K A S SO S N S e ) ) e 9 A )
FR) 5 e B R I M B L RO TR KR RE 2L )
SRR L (B R 9848, 20100 . JH S
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DR 3ok T B R G P A R R S R IR B A G
R R e AV TG 5 T YR A 9B Y A TS R g
VS 28 S N o B T R AR N AR T 2 AR R
i, BEAT b TR R A B O Al R B A I S AL T R
VA0 e 22 R 2D 53R 5 M T TR AT I )

b A T 22 8 T 4 O U B L S B 22 4 ) U
S 3 o8B e Rk R B R AR R A Al
ot TR 2 1, U B T A 2 4 B RUJBE 19 93 A1 P AIE
Xof AR B A A B 5 A S (B R e SR L 20100,
N AN TR A 27 J0 0 1) A R AR h R A K
(LWC, liquid water content) [ifi & & 254k ([& 9)
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