#30 B2 M FRSERFRF R Vol. 30 No. 2
2007 £ 4 H Journal of Nanjing Institute of Meteorology Apr. 2007

DL SBARAFRET X =M AR R0
EEM HEERER FEN

(L BAEEETREAS KRS, I B 2100442 PESER LRERS LS LR, L3 1000815
LEREETRAY ASYHERSIEEALKRE,ILH BE 210044 4. HEESSLEN 0, BHE M 350001)

FE. AR 1997 %55 A 14 B3 FEALEKZFERNTH, TV EREREFAT TR
AW RERYEETICTESRRBREENRLSALARET AR LA KAE LT HR
Fotg R0 & B, St B AR A AT, SR AN RPE LB ARG ZE SR
GREBRERE PR RN EEEREE, B RE SR E M X EESA

XER .U ER;REE VL ABEER FRER

hESKS . PA26.5  XEARIEA:A  3LE4ES:1000-2022(2007)02-0210-06

Effects of the Heterogeneous-Phase Chemical Processes on
Mineral Aerosols on the Growth of Cloud Droplets

HUANG Wei-wei'?, YANG Jun® ,LING Shi-bing* ,NIU Sheng-jie’

(1. School of Atmospheric Sciences, NUIST,Nanjing 210044 ,China;
2. Beijing Huafeng Group of Meteorological Audio & Video Information, CMA ,Beijing 100081 ,China;
3. Key Laboratory of Atmospheric Physics & Atmospheric Environment,NUIST,Nanjing 210044 ,China;
4. Fujian Meteorological Television Center,Fuzhou 350001 ,China)

Abstract; On the CCN ( Cloud Condensation Nuclei) condition of mineral aerosols coated with
(NH, ), SO, by heterogeneous-phase chemical processes, the rule of the condensation growth process of
droplets is discussed first. Based on the aerosol and cloud droplet size distribution data measured in the
aerial survey in Liaoning on May 14,1997, the cloud drop size distributions are calculated for mineral
aerosols coated with (NH,),SO, and pure (NH, ),SO, nuclei, respectively. Comparison shows that the
cloud drop size distributions for mineral aerosol coated with (NH, ),SO, are wider than the ones for
pure (NH,),SO, nuclei,and the former is in agreement better well with the observation than the latter.
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Fig. 1 Vertical profiles of temperature,dew point and
relative humidity from 16:59 to 17:35 BST
on May 14, 1997
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Fig.4 Growth curves of drops for mineral aerosols coated with (NH,),SO, of given mass and pure (NH, ),SO, nuclei

of given mass (m_:(NH,),SO, mass)
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pure (NH,),SO, nuclei( r) with given dry nuclei radius
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Table 1 Computed and observed mean radius, water content and width of drop size distribution
Bt /s BAREHER um HERE/ (m*) L/ wm
10 3.80 1.80 %102 14.03
30 5.00 3.89 x10 2 18. 40
SN
50 6.50 6.78 x10? 21.07
70 8.50 1.16 x10 ! 23.38
10 2.70 1.08 x10 72 23.67
30 3.55 2.30 x10°2 28. 85
R
50 4.78 4.12x107? 32,00
70 6.67 7.55 %102 34.50
SR 6.12 4.71 x1072 33.15

TR T RRRY 2 i , IR R ) BB R AT AR
Y M S R AE KDY 2 T T T A | 9 AR A R BUR
ZiRo

(2) ARG B LR =g E AR
SEHEE RS KRS/ T AR B R =
T, X FRUNGIR A, HBESS BT i BT
JEERS A NI BT b A R B R B R LR, A IR
BIFRIEACME T, 7T LAIA S 1R A L S R e SR A
BEAMNT =B K.

B2k

(1) MEIF, HEH, 2%, % XATREELDERSHERS
WBEXTE[]]. M, 2000,55(5) :513-521.
ERh, R GEE, S WLRBREMNKRE]. PEY
#£,2000,20 (4) :349-356.

X CEHE, KO PERSERHRHR]]). RBESFE
B3%,1999 ,4(4) :406-414.

XU, AR AR DR RRRE SRR KM LRZHT RN
FILI). K12 5FRBEHFIT,1998,3(2) :142-146.
FERUR, $RAAE, A, %5 2000 FREV S RAE R KRR K
Bo A REXTERAE AW [I]. BHEER,2001,46 (3):
191-197.

{2]

(3]

[4]

(5]

[61 Levin Z,Price C, Ganor E. The contribution of sulfate and desert
aerosols to the acidification of clouds and rain in Israel[ J]. Atmos
Environ, 1990 ,24A(5) :1143-1151.

Carmichael G R, Zhang Y, Chen L L, et al. Seasonal variation of
aerasol composition at Cheju Island, Korea[ J]. Atmos Environ,
1996,30 (13) :2407-2416.

4 #% , Carmichael G R, Zhang Yang, 7R W7 3b X ¥ 20 S V5 BB Wi

(7]

(8]

(9]

(10]

(11]

[12]

(13]

[14]

[1s]

[16]

[17]

[18]

[19]

BB R AR IPE[J]. KERIEE,1998,22 (3) 343353,
Zhang Y, Carmichael G R. The role of mineral aerosol in Tropo-
spheric chemistry in East Asia— a model study[J]. ] Applied Me-
teorol 1999 ,38(3) :353-366.
Yin Yan, Wurzler S, Levin Z, et al. Interactions of mineral dust
particles and clouds: Effects on precipitation and cloud optical
properties[ I].J Geophys Res,2002,107 (D23),4724, doi: 10.
1029/20015D001544.
IR, REE, R VIR TR AL RTREE]I]. K
£:,1997,23(5) :3740.
Wang J, Rossow W B. Determination of cloud vertical structure
from upper-air observations [ J]. ] Applied Meteorol, 1995, 34
(10) :2243-2258.
Pruppacher H R, Klett J D. Microphysics of clouds and precipita-
tion[ M). Boston: D Reidel Publishing Company,1978:141-142.
EMY FFE M EE(M] J0R. KR H AL,
1989:229-233.
Junge C,Mclaren E. Relationship of cloud nuclei spectra to aero-
sol size distribution and composition{ J].J Atmos Sci, 1971,28
(3) :382-390.
WIEE,THE, K E AEARFIRBLERS R
EAHETR(I]. R SIFEHIE,2000,5(1) :6-12.
WA 01, UG AR, LR R R R SIERAFE ], B
K &¥#1#%,2002,13 (F5F)) :185-194.
DS, EVE BHAEIF BE-RDLBRIBRERIEK
B R RN S SN (I]. £ WL B, 2004,24
(4) :437446.
Fitzgerald ] W. Effect of aerosol composition on cloud droplet size
distribution ; A numerical study{ J]. ] Atmos Sci,1974,31(5):
1358-1367. )



