HFly g

H19% HiE X 5 # % Vol. 19, No. |
1995 % 1 H SCIENTIA ATMOSPHERICA SINICA Jan. 1995

AR BRI FER R
I 31 7%5 8 = RIS MR

X\ B A

(PERBEEASYARRTANAREHENASLEERELLRE, L5 100029)

IHE

(WRAEASHER, W5 210008)

g =

EBRACERYMIBRELERNDBLERR, HRETZHFNFET (I SREH
EE, RBEMR) WEWAEESSHENER. HRGREYE: RRANZER (BAMS
B EFEE) TR BT BB RS R RN AMEENESORE, KB
AMHTZMER, BMEETXFESSBE, JORFR RN S RE REEKT
S(VD)., H'%WEERMm, S, BTk | A RE. WREEFERTHES, AoE
HHAEHGRYEERE RN EENS AL, 10 TR ROk R < Wb
fidedk, BMETREAARETRZE, Fis R ol R,

R SRR, SRR EREE EER.

—, 7l

ik

EHEE, ZFWRCRATRANER. FIIRNMEERLICRAHT M
SRR AR EERMERTR. FIARMABESE AR B R E, A
B P RFEL RS RS R NE, EERNEESRNEETY. &H
ZEBRAESREFUFERANER. BESKRBE—SHRT, MTodisks
ML R ELE, ERXHERTERGE RS T SR ER T,
MM T TR EPRENHEALEDR REIRENSHMREAX) &
AR RN EREEN, Hegg 7 Larson " M RMESHRER, KBTS
HBR FHALM B B R, (explicit model) A EBA N HHRMATRBR SR AL
R, HEEREN: EREMSH S0, HO, BET, SRARAMTHELEHE
AHY 330 5. R4 BRENRENEEEREM T AR W pH AKE
. '

S A EHARBETRET, 0 CON BORRIFERAFHSIN, TRHER
REHREMETLY, CONBETS ZNMEERSRT ZHAERERENESS

19934E 5 A 8 Aye®, 9 58 28 BB S.



2 PO G 19 &

e, BT VR ZRMALE RN W ENE TS, & TEMBRR TN
SEBEARROWEAEER, PR TR TERLIR S S0 %, dy®E
REHEEE, AR 5 R B B & I LR B ik &
AALRIR W E AR R AT 7, SO E EIHE R A B TS R
B, WFLEGEE, LRk SRR S RLEF M.

=, BREH

BT RN R L E RIS LRSI, KEASHERETFIEsn
KHa#E, SKRAMSHERLARE,. KSR HEESEAEEESMENSHEH
SREFZ FHNREENNTE (BN THES), KRB asr
TR B XA S U B ICRR7).

IR AR RE, IAHSAFEE SO, H0, 0. CO, SRSk, &
TR 7 A0 BP0 BOLSCARIBL. A Martin® B9 HLO, BAT 4L SOV R % 1k
A& Maahs" 85 O, BAHEAL SAVIE ERRBR, HRRITED, ROWHGRSEE
BEfE: Plo, =345ppm, PY, =50ppb, Ply, =10ppb, P, =1ppb.

EERERAMUSER, BEMBESTT, 4GSR VERELF
BLsr R NHHSO,, ®BSEAEZERE EFA 250m X2 B =W, Ladd, ¥
SEBENF (AT 0.01—1.0um) HEE R 20 #4, FES BB #Hi 25
LTHVEF2, YHESBERETFHREN, 3 THRIUELHEE. £8 Warmed'!
My, BURE Sm M EERAE TN —ESERESHEASE, RARHELY
x.

=, HEER 5T

L SR EFAEEN ZRFHEE

S EARSERELERNER, bEdBREST, EREREAEER TS,
EAEEH T B R OEREAMEAR, A ElAntEd B EEm.

12 A8ERFTASHKEAFEET (V=05m s M 1.0m s7), RESH
FABELERBAKE S(VDEESATMEL, XEEREREEER. dB 1T
PUEH: EAEEAE GEMRGSREAERA, SHRAEESEY CARE) ER
BARFRDAEZHAANTESE, ATTASHSENES KRS, HS(VDEERFREX
BT, 0 S(VDIRERW., B—HE, L EERNINMES, A 0.59%E M3 0.85%,
A E N SEREEARERE (V=05m s RHHE 7H4EBE V=10m s &
HEMEL), BTFRSANMRE, X sl RHEMR S(VERE, AfiEBR S(VDEK
FEEAEMREE (WE2). SA0EERARESAVEML: BRHIAERER
SR SIR E TR, MM SOVDRED, O BT SOV -0 1
Rk, B, ol SRINEEE (NBE) TUERSBEEHRALEY

e E SR

Trogl Lo Wt N



1H A% UFERLERMLSRA, 1 310580 2 (E RS B 3

P (0 S(VIRER i 2 ) Eeis.

YR B ERmE, SHRNSH B0, SO, WEEN, HENRSHk L AEB
B A BBEALHERE. SRESEAN EAEE GENBEMNSHE EARE) &
BT RAAGREHERNE LY. O, STHEEREE ERZEM,

1000 T mn

~100)

=
o

;L Laf

[S(VDKmol = L)

#5287k B (m:

01

i T 3 % ~ T 3 % 3 5 T
R {pen) R {um)
Bl FRESEEAEESEH 2 AESHBLFAEER SN
WK% R S(VI) R R
FREF V=10m v, BEFRE V=05m 57! B HH R 1

2. EEAMEREENER

FTEEHES SN ZHeENEmN., TR_FEE —REREBEASEHNER
RAESERE T LSERETRES):; " RUSTSHERE xR, FAEE
B10m s, &B%y, =0002m™ M,

B 3—5 ERE-MHEITSERETFHRENZMRSKIN. S(VDEREED
fi R RS F TN, BE3TM REER-- RS ZEETSR,
EEREGEERBAARRD, BARSKRASE LA 250m N 042g m ~ B
B021gm 7, BT WEKMEDS EINRERNEE) BREHP S(VDEK
BEHEREY, I BB ETRA S Ik 0.85% (REBM) B 0.70%. &
— N ARS8 E SRR AR, RN RERWIHINE). A
I 8 L B 06 P B VOB B LR R o S(VDIREEE . B — T, SRR
TEBRAEEAE SO, H0, SHEE, MHEREHELENAR, EXLHERN
HRAERT. RBERGEEHPSREKENENRL, ESREARRORE L, X
HENHOE AR (RE D, Wik, KBERNHTZNER AMBERTS
BB R RN, B 5 B T RER RS ACEE S(VD). 33V). NH}. H'
RO SEENEN, RLRRTTHRESREEWNARR T THIERYKREZL.
RE ST EEERERSK SV, H. NHj ®EMSN GBIEwmBESKRES
WSS ERE) & SOVIKESRS (BT H M SH SO, B Henry &1
EMRA), S, BETELS | AREAESE. B8 EF 250m B S(VD). H.
NH!. SUV)& O, WA IH 41.3%, 42.5%. 23%. —17.7%. 2.3%. O, BAf



4 X K B % 19 &

YRR R R R RIIA O, SAEWRE (S0ppb). WHIRLMX BRI
O, B SHA HRE RXE RN, Bk, TR LB LI e afilsEm s
KILEMEEBERPW. B, HERETEA: LETESHE HO0, SO, kEH
m, BETRESHE LA EEGEABRETAREL, T O, IHEEEX EAZY

",

HEREZAE (mg-m)

01

) 3
R (um}

FSIER T RS o
b E b G 2
LERTETRBIE,
MR T A

0,
il

t

13

it

EH

v

150 . ;
i

E]
e NEH
1

;&&m

et P
Ty .t -

o T N T

L] 0.1 ig
LT R R

B S SRR TSR K
WA B TR
MeEHRH B SRS

WEFHERREL

10

=3
K
?

=
d

[S(VDXmol - L "}

=
i,

ettt e v aaead

g

[
R (4m)

B4 RSN T RIS =N
SOV I 53 1 B
W RYIHE 3

B 6—8 REASWEEFRENH
. M 6a, bAHRRSHELI 250m K=
B RS AN, BTASEEAN
FETESBES, SR bR KA
B —ESEEEA. KMEL SR
BT H, NTEsREmE. WA e6b Al
DU BT IR SRS, BB
Sy A0S BT R Z RSk B

aHiME, XEBRENRBHASKAELA

5 7 B M AU BRI R I TR U
PSR R 17100, B an’ =n - u, VAL
MIEVAI=Sm MEBNAE SRR EE
HASH, Wn' =n/100), 3 HEBHH

WS PR T, AT B A

%ﬂ%ﬁﬁ%ﬁ&t%ﬂﬁiﬁﬂﬁﬁﬁﬁﬁmﬁﬁﬂﬁ,Rﬁﬁﬁﬁﬁ*gﬁﬁﬁ%
R TR Je A L SH 1 B AL,

| 7 FoRA s b T 250m B, HASHEE EBRLEHE S(VIpREES A (G4 5
ﬁﬂ,mTﬁ%ﬂLﬂﬂE*.KMﬁﬂH—E%ﬁH%#EA%k,Emmﬁ*ﬁ“
ﬂ%ﬁ&ﬁk%ﬂ%ﬁﬁﬁ,ﬁﬁﬁ%ﬁ&%ﬁﬁmﬁ,Mﬁ#ﬁﬁﬁﬁ%ﬁmﬂﬁﬁ
%MSWDWE,Eﬂ,ﬁ%E%ﬁﬁﬁ¥%%W,%ﬁﬁ%ﬁﬁ%%ﬁﬁﬁiﬁi&



TR ML UREHLER AR, I NSt Smb sy atsEnm s

B RLERRER: FRE-AERPFROM ZBSRIEET AR, B
KB ERMLA SHARSRYEE. HREF AT EH SVIRERI R E
HMmEMGBR, ENHBRT/AREE S(VDIREXT XK S(VIEESBE (3
BT ARASHEE LR EH).

fay

N/ d logr {tm )

2

] 3
& {sm)

He FEBERETHEBMIMETH (2) REEKLH (b) K
TARTHLBERLBNNE, BRARTLELBINE

0.4 *snr_ "
o 20
—E' 18
Ent <
£ ot
2t

107 !

-y J 9
oL . ,
u 2 3 [} B BRI wr g e o1
& pni . SV Ilmal - L)
M7 HIEERTHREHSRAEHE B8 HSEBR TRk S R
S(VIVE & i1 i m R KT8 SOV HE R 8 1 4 1

W 8 FR T B AR RS RO B AR SVIREMBE R, RRER
R 1 E T A SRS S B T BB TSk SOV Tyohe P o HE A J A B v
B, BESERRE S AR RET S S(VDEE (BRBROEHRM) &
S ML I T — M EAME, RS A BARAKPBAR, F0EHTR TH
FACUBI RN E A RTY S(VDRERREER (RRUKR), B9 ZREAN
BERESRE LB EETY SVIRENRETLHEREBFREAHN, ZRYA
REERESH SR EEATRTER R, B TS R A KN TR
A, WTIABSE S(VDR R R R,

B R ATAT AR L TR AR SRR b AT AR 2 W A W R B A SR R B
R AL, SRR TRFIERATIE, AT HE RERRE, BANHTREAE



6 X " #® ¥ 19 #

B OBE) muiAkR s mRE, B, AR R EE A, Sk
BEAME TRAER S, Aal s SR sRREmh, RN ESEREIRN
EWAEE AR BN EME LA, B, 78 5 S S BRI BF 51 B 7 A
RSB R R MR, LA T, LIRS P R
R,

M, & iF

FXMACBEYHSBRELERNDREEES, FRTSHIHFET (KR
LAERE. KEER) HEBERBEAERZEONE. LIRS RERLEERY
RN, ITRZRERHN: '

) SBAMEER (BAHSELARE) TLRUNA ZRF 5 4R EN 25,
MEHEFERMHT ZHRE, REMES TR, JeB6EF R &R e K
OS(VI). H SR, £S5, BHEA S 1 1,

2) SERBTHEENHESHAZHIETRYRERH AN B FENE 24
A E—ASBER R AR SR PSR RESR, MEARAMI ZRETSH
AR SRYERE. @ TRETA SRS HSIERSA SR ok B LM E i n &
gikatl, AWEAESEEER, 7. LRI IFER RIS BIEREK P EE
DY ERAYEEM. ,

FR B 8 A9 S BB PR R L U] B LB L SRl - 1 BAL R R
SR EBANE, ¥R,

B F X W

[ 1] Noone, K.J. etal., 1988, Cloud droplets: Solute concentration is size dependent. J. Geaphy. Res., 93, 94779482,

[2] Ogren, LA. et al., 1989, Measurements of the size—dependence of solute concentrations in cloud droplets, Tellus,
418, 24-31.

[3] Twohy, C.H. et ak, 1989, Chemical consequences of the intiial diffusional growth of cloud draplets: 2 clean ma-
tine case, Teflus, 41B, 51-60. :

[4] Avers, G.P. and Larson, T.V., 1990, Numerical study of droplets size dependent chemistry in oceanic. wintestume
stratus ¢loud at Southern midlatitudes, J. Atmos. Chem., 11, 143167,

[5] Hegg, D.A. and Larson, T.V., 1990, The effects of microphysical parameterization on model predictions of
sulfate production il clouds, Tellus, 42B, 272-285.

[6] Whitby, K. T.and Sverdrup,G M., 1980, California aerosols: Their physical and chemical characteristics, in:
Character and Origin of Smog Aerosol, Wiley & Sons, New York, 479-517.

[7] AL, 1992, SMRAGBARRDEZRYE, LFET. AHSL, 84, 43352

[8] Walcek. C.J. and Taylor, G.R., 1986, A theoretical method for computing vertical distributions of acidity and
sulfate production within cumulus clonds, J. Asmoes. Sci., 43, 339355,

{¥] Martin, L. R., 1983, Kinetic studies of sulfite oxidation in aqueous solution, iu: Acid Precipitation. Ann Arbor
Sciences,

(10} Maahs, H.G., 1983, Kinetics and mechanisms of the oxidation of 3(TV) by ozone in aqueous sotuilon with par-
ticular reference 1o 5O, conversion in nonurban tropospheric clouds. J. Geaphiy. Res., 88, 10721-10732.

{11] Whitby, K.T.. 1978, The physical charactistics of sulphur aerosols, Aimes. Environ.. 12, 135159



VB RAMDE: SBBBALEBRALERY. Ik shiheSo AmE s By 7

[i2] Warner. J.. 1973, The microstructure of cumulus clond: Part TV, the effect on the draplet spectrum of mixing be
tween cloud and environment, J. Atmos. Sei., 30, 256—26).

Chemical Consequences of Nucleation Scavenging of Aerosols
II: The Effect of Cloud Dynamics on the Chemical
Inhomogeneities among Cloud Droplets

Liu Xiachong, Hong Zhongxiang
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Wang Mingkang
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Abstract

The physico—chemical model of nucleation scavenging of aeroscls wheh has been built, is used here
to study the effect of cloud dynamics (the updraft velocity of air parcel, entrainment of environmental
dry air) on the chemical inhomogeneities among cloud droplets. The results show that the relatively
strong cloud development (with the high updraft velocity) can strength the difference of cloud droplet
chemistry resuiting from the nucleation of aerosols and the condensational growth of cloud droplets.
The entrainment of dry air suppresses the development of clouds, s0 weakens the chemical
inhomogeneities among cloud droplets. The entrainment also increases the volume~weighted mean
cloudwater 3{VI), H™ concentrations by a factor of 10 at the height of S... If the entrainment with
aerosols is included, the change of chemical concentrations of cloud droplets as a function of their sizes
becomes more complicated: not only the chemical concentration of cloud droplets changes with the size,
but also the cloud droplets of the same size can have widely differing solute concentrations.

Key words: acrosol; nucleation scavenging; cloud droplet chemistry; enttainment.



