16 4 Vol .16, No.4

2005 8 JOURNAL OF APPLIED METEOROLOGICAL SCIENCE August 2005
*
1) 1) 2)
D , 100871)
D , 050021)
; ( ) s
: (CCN) L,
CCN . ( DMS)
25 % 5 >
DMS - (2=41,
[5-6] . 3 (71, Twomey
CCN (51,
[1.5]
(81
[9~10]
* 40005001 40475003

2003-11-10 ,2004-04-20



418 16

[11]

[12~13]
s DMS CCN
1
[12~13]
s CCN
4 s . . (
) , 100 . 3 0.01 ~4 ym,
0.02~1330 pm.
1.1 CCN
, . , (CN)
> o Kohler
[1]:
e 2 M, 9 Y& mg My/ M
- = eXp[ - 3 Va ] (1)
Csat ,w RTﬂN r (4JTT ﬂ /3) - M
(l) ,€r 7esat,w > M 7 M
7UW sﬂ)v )r 7 y
, R 5 M e
(= ARy 2)
Csat,w ) ¢ 27B
2 M, g, 3 vq mg M,
, A= —"—_~— ,B=""~_"-"—"
RTQN 4JTMSIQ,v
1.2 ( )
[12~13]
CCN
Pruppacher Klett [,
AT S5 + 1 20, M, Y@ my M,
dm TfV[ + - exp( RTQNT - Mw ]VIS )] 3
dt ~ Ow RT Lo, LM, | ()
emuD My T TR D)
(3) ,SS /ka aL



419
1.3
b (
) .
[13]
[ At
k-1 k-1
0 G + At _2]: < ﬁ,j/kﬂ,jvicfiﬂcs)
0 (Y = S (4)
1 + Atzl:(l - fij0) &,C
j=
,C B  f
1.4
Pruppacher o,
2
2.1
O Dowd (14] , 0.08 um,
1.4 . O Dowd (151 ,
3 R fil m jet Spume s
, ( 1 )
1
/(mes™ ") fil m /em? jet /em? spume /em™?3
2 3.0 0.63 2.1x10°°
5 5.7 0.84 3.4%x10°°
10 17.1 1.36 7.6x10°°
15 51 .1 2.21 1.7x10°°
, , 100,300
1000 cm ™. 3 ,
, 280 K, 1000 hPa,
100 % .
2.2
1

1 : (0% ~0.3%) ,

s



420
s 1
0.8
2
100,500 1000 cm” > , 0.6
3
’ = 0.4
5 )
b 0.2
0 i —l S 1
0 0.2 0.4 0.6 0.8
AL %
3 9
1
( 0.08 pm,
5 s 1.4 )
1.6
— U=0 (b)
1.4+
1.2+
N
8 1
§ 0.8+
E
0.6 |
W
0.4
0.2+
0 1 1 i i 0
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8
AR/ (s LFEE/(m s )
1.6
e J=0 (c)
1.4} U=2m-s'
U=5m-s !
t2r U=10m-s’
b o U=1smes! B2 BRERERLR FREEE 410 (a) 100 em

Bkttt /%
T

0.4 0.6
EFEE/(m s )

(b) 300 cm 3, (¢) 1000 em *1FHRTF,
T5e K st 0 0 L o 3 R R R T ok
(WL ERESR, RE DKL



4 : 421

1200 T T T T
@fﬁﬁkﬂl??&&% 1000 cm”
1000 1 — e
— U=0
/34— U=2m-s"
T 800 —— U=Sm-s" 1
§ e U=10 M - 8
2 £ U=15m-s"
1] i
£ 7
W i
400 | B BRRSELH TIR A 300 om”’
7
el I _ WAL TR 100 cm”
0 1 N 1 1
0 0.2 0.4 0.6 0.8 1
EFHEEE/(m -7
3
3
3.1
O Dowd [14-15]
, 100,300,1000,5000 ¢m >
(161 1.2 km, , , ( )
280 K, 880 hPa, 100 %. (el 0.5
km , ,
3.2
(1) , 0.5 mes™ ' , 500 m



422
2 0.5 ms '
/(10°°
Jem'd /(mesTh [ grem™?) /um Jem™? /pm
0 .8746 2.0272 16 .8934 97 .11 16 .81 107
2 8713 2.0318 16 .7061 100 .6 16 .62 107
100 5 8610 2.0325 16 .5516 1035 16 .47 108
10 .8226 2.0352 15.9705 115.3 15 .88 15
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THE I MPACTS OF SEASALT AND NSS SULFATE
AEROSOLS ON CLOUD MICROPROPERTIES

Zhao Chunshengl) Peng Dayong” Duan Yingz)
1) ( Department of At mOSpheric Science , School of Physics , Peking University , Beijing 100871)
2) ( Weather Modi fication Office of Hebei Province, Shijiazhuang 050021)

Abstract

I mpacts of nss-sulfate and sea-salt on marine clouds microphysical properties are investi-
gated using a mutil-component size- resolving acrosol model . Numerical results show that the
vertical distribution of liquid water content re mains almost constant as sea salts number and
updrafts increase . The effective radius decreases as cloud drops number increases . The num-
ber of cloud drops is dominated by nss-sulfate . Seasalt plays a critical role in cloud micro-
physical processes . Due to its large radius sea-salt particles are activated into cloud drops in
the initial cloud development . Sea salt activation decreases supersaturation by consuming wa-
ter vapor and suppresses nss-sulfate activation. Sea salts can enhance cloud drops number
concentration under the case of larger updrafts and decrease under the case of low updrafts .
Nss-sulfate indirect forcing may be overestimated in some conditions (such as updraft is low)

because of the presence of seasalt particles .

Key words : Sea-salt Nss-sulfate Aerosol Cloud microphysics





