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The Relation of Stratospheric Aerosols with Trace Gases and Temperature
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Abstract The HALOE (Halogen Occultation Experiment) dataset is used to study the relation of stratospheric
aerosols with trace gases (O;, H,O, HCI, NO,, CH,, and HF) and temperature in a period of relative volcanic
quiescence. The lag-correlation analysis shows trace gases and temperature are significantly related to aerosol surface
area density. Characteristics of the relevance vary with different components. Temperature is negatively correlated
with aerosol for 70 - 20 hPa over low-and mid-latitudes. Standardized multiple linear regression demonstrates that
greenhouse gases are the primary direct contributor for temperature change, and the direct contribution of aerosols is
much less. The impact of aerosols on the stratosphere is simulated with the two-dimensional model SOCRATES
(Simulation of Chemistry, Radiation, and Transport of Environmentally important Species). The response of trace
gases and temperature coincides with the analysis of the HALOE. The rangeability of temperature is much less than
that of aerosols. The result suggests that the stratospheric heterogeneous processes on aerosol surfaces are impor-

tant for the relation between aerosols and trace gases in the aerosol-enriched layers. The radiation effect of aerosols
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is cooling in the period of relative volcanic quiescence, which is different from the warming effect after volcanic erup-

tions. The phenomenon depends on the aerosol contents. The indirect radiation effect via heterogeneous processes is

stronger than the direct effect of aerosols themselves, but the total radiation effect makes little impact on temperature.

Key words stratospheric aerosol, trace gas, temperature change, lag correlation, 2D model
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Hhl B2 P B AR A TR A X ] 3 HY 70~20 hPa S
JECHII A ARG, B e ab vy B 2 ST IS K
LU BIAH X P Y SR S RO 35072 . CaseMax
F1 CaseMin Hr, 95 i3 THI R 5% B AR Ak IR BEAH LE T
CaseCtrl KZIN 120 %6 F1 80 %6 » i AL HL 2% S Hh il i

FASE M AE A 0. 01 K H124F 0. 05%0, RS
AR IR A /N TR AR AR B . FR B i B
Xof P S I 1 SR S O S AR N, B A 3.3
D
4 #igHitig

KA O, . H,O, NO,. HCl, CH,. HF %
T SR 2 T B ALy R S A%
A2 XS 90 2 T 2R R IR I B AR
Fo DGk & 5 o2 2Uil 224k, kilig )
AR B TR 2L BT . R 5
Yy s AR B e SR A T A B 3 B R
V1) 22 1) S 0 X L BB A R R AR SR IR A
AR SC N JE A A AT TR I 5 Sl R A
JARBER SR F , I SOCRATES #ixCBI0L T 1)
AR B A AR AR L N . S5 R

(1) il J5 AH DG B R P 2 A IR 5 45 i <
RERBE, RIASCHET I W, M SePEERI AL
BRI KB FR Bl I B R HERS AR 2 iR
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e, RIS AN R Bt UM 2R A 1 L A A R e ]
A A

RSl e L SO R BV A= SOR R AVIPS
o R I R A A AR 1 A AR
IO s SCALFRACR MR Z 6] (4 ST T 45 B R 5
W . RO E SR 3R o6 R I 1 5 A
oA 2 3 ) ik SE Y P R R . X A U
AR R R AR N Z MR 2 A R &
. RERFEELEPLE 20 hPa IR, fEME E)Z
PN AR AR A SRR 5 U TR T R A 1Y
FERIHABATRR KR .

(2) B AN B 1 5 R AE HIRER 70~ 20
hPa [A] SRR GURISG . 2R I ) REON R 2= 65
—AR . ZInA M AR s i A AT E R
SZAN TR AR AR e A BTk . O,
A TTRRIC R S 3l B I8 B 14 B4 ST ik AN
&

AR U0Z TRLE A 520 B A0 58 G ) B A 4
ROV WAL 25 Al R U e R
oA T RSO o AR B2 TR Y
SEMATE KL S AR S P-4 () F2 A S A
EFHAL, BRSO R BB . KW S
MBI AF X HER S 2 A K. kil
WA SR TR S RO . A SRR AT
S5, FEBUH BN . T B0 2 B AR 1 1 3
JESENE o AE K TG SARXS S . S = R I
FHAETRAUKT, HA SRRSO A NS
g e 1 A 5 L 1 T2 ) 5 2800 ) A

(3) SOCRATES — 4R {E AL AL T A IR
F R R MR R O; 0 NOAI
HCT A2 A i K2 5 3 5 A 5 A L 7R ARk W) 45
Bt CH, Ml HF BEELEE R S5 0l — &

5o Ho O BIBDZ A T . 28 km LI
TR R R S Z ML, X —45R 5 70
~20 hPa TP MR B B9 DU SE O R — B RSkt
1ol RS2 AL SR T K L% Sl R T~ S0 ) A 2
A E o UREE AL PR R /N TR IR A A
JEE I ACHAE 14 J A SAE AE J LLT AR X
WIFAE 2,

SOCRATES MR SGAC M 45 R A — €
25, X HBARNIMALRIAZE A K,
U R A A TR T 463 M S T AN B

e AS A RPZ0% A I B A i TR BRI 3h 7
% ASE RN R RT3l ) G5 A 5 A
AR TH R, deoh, B P2 i i <k
FREMBEES =SSR B hGEAEAE. 5
HALOE S5 SEBR KA 62— 5L,

M, SABBRSHMEREA REXR, ERF
JE o AL R R AUZ I AV I 2 1 ) AR B AH S5 %
S G TR R A EEZL W . 78 KL 3)
AP, A O R B i 52 ) £ 2L e 2 S 4k
PRSI, BB ERE AR EEEN, B
SN R B s AR AR AR I BTRRAR /N . KA
BAMARLRMEZ G RS, @A T T
i A% D TN 2 A B OGRS R AL U 75 2 0
AT, 1 F HALOE AR CO, s AT
Xof I R w AR b, A 2B

Bt ASCHE T UARS BRI HALOE %k (http: // ha-
loe. gats-inc. com/home/index. php [2010-12-07]) 1 NCAR (Na-
tional Center for Atmospheric Research) ) SOCRATES &=, (http:
// acd. ucar. edu/models/SOCRATES [2010 - 12 - 07]), 7¢I E K
TR AL PR IR =AY 35 H 4
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