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EEBRBE~DEFRIZOVT, BMEERY 7 ATV L ZBEHEKERE S L IR
L, TORBR, "oFLitkd3AY rHBREEEHIZ LT, ETABEAIENS
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R EA/ RXE OBEZEMTZZ ERTMEEEZLND,
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HimEA Y BREOCRE - EMEBELELTHE
FELTiE, RBR-#mEROHhEEE, R{IEKX
% - BRBRHFR (NOx ) ORERIGIZ L B4
VR, HETA~OBRMLE, KRR - KFRBREH
S5UANFR (HOx R) ORCRERIGIC LB Y
BREETHZLELLNTWVWS (Warneck, 1988;
and references therein), NOx BENFEEFITEVE
B EROATERE (Marine Boundary Layer;
MBL) To4Y &k, BEBXFHE (Free Tropo-
sphere; FT) 56 oA AN B+ O MBL T
EBRELEMEB L OEE~ORMELE L AT R
T5HCRILTEY (Thomson and Lenschow,
1984; Ayers et al., 1992), A BE® HELN
F—VICHEBTHE., BPIRIIERBCEERSNE
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VEHEREB L TA Y CREREMT 3 T LA
(Johnson et al., 1990) R<_—2R 7 A RER (Ay-
ers et al., 1992; Oltmans and Levy, 1994) TOMFK
Y BRI LV EMTBRTWSE, ZOKIIT,
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B S CHRE TR BEREER-> T 5, Lal
et al. (1998) iXA v FEBEIR CER S LMK
Y BRI ERy 2 AT AHEEEA
L, Bll&ni=FY BEDBPFOBIIE (REOK
KRELZROR/MEL DZE . AO3 233 ~ 7 ppbv) B
NOx-HOx ZROHALFRIGIZ X 524V » DIEKRE/L
MR CTREFTERVILEEBREL TV,
%7, Bremaud et al. (1998) iX. Reunion Is-
land (21°S, 55°E) CEEIShithRA Y VBRED
EREOHME (AO; 8 3 ~ 4 ppbv) ZEEMIZH
HTR7Hiix, FIT»o MBL~Oxx> b AV
AVIEEORE (AP <KM) 2REels%%
BRWERRTHD, DI, = bV Af AV b
BEOKE ALY, BOPRIZZETILED
FERE KREBOESR L OMAEERICE D&
BIXhde#HELE, 2HITHE6IE, Johnson et
al. (1990) 234 LTV B EERTOMBAY
EOBE{LEOBRE A FTTAHETRATH
BN, TR LA A FEEOHEREERTS
T CHRAMER L RATEREER TS L,
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Table 1 Conditions and results in model runs (A) ~ (D).

~ conditions ~
total gaseous total gaseous

amplitude of diurnal

~ results ~
influx of ozone from

iodine bromine variations in the free troposphere
mixing ratio  mixing ratio ozone mixing ratio
(Total Ix) (Total Brx) (AO3 = [O3]max — [O3]min) (Fo,)
(A) 0 pptv 0 pptv 1.63 ppbv 1.86 x 10! molecule cm™2 sec™!
(B) 3 pptv 5 pptv 2.10 ppbv 2.47 x 10" molecule cm™2 sec™?!
(C) 3 pptv 10 pptv 2.34 ppbv 2.81 x 10'! molecule cm™2 sec™!
(D) 3 pptv 20 pptv 2.78 ppbv 3.55 x 10! molecule cm™2 sec™!

L23iCiE%E, MBLTOREME L 3 vEDE
DHALERIGIC L DAY EROFTEEMRIC W TR
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Btk A Y L BERDIZ, BEEDLE L R
FURTFILEBAY HEEHEBEBSER 2> T
B EBALITENDDH B (Barrie et al., 1988;
1994; Sander et al., 1997), HICRRFETFICLB
IV UORBBCEL TR, Y CRERLA RV ME
%L THEEBED BrO Z U ABBHEILTEY,
INPREENTRTHE EELLRTWS, (Haus-
mann and Platt, 1994), BIFEARTO T o F
ERITO-IXCWBHTF L EOBEKR~DOLED ML
DEZETHHLEZBNTEY (McConnell et al.,
1992), {EMREES-CPREIRO MBL TOWEER T2
LA S MEOBREA I =R DEa B U RTF
W EBAY UL FEHEBDA 37 MZOWTHR
MaEngHTvs, MxiE., Sander and Crutzen
(1996) EHALERy 7 RETAERVT, HRK
KO MBL COEERBLIEENTFLLO RS
(Br, Cl) & OBR, BIUG A nFUETFICLS
FY o HACFEBBA~DA 7 MZoWTERLT
W3, Ef. Vogt et al. (1996) xR UYibFER >
7 ARFAERWT, B MBLIZE T 28N
ThboB R e F (Br, Cl) il A b=
ABE TV HACEHEBA~DA 23 MITHOWTE
BRLTW3E, Ll, ZhbiRvTFhbeF st
KEDERBEBICEE-TEY, 0L Z 580
LBEENRYR— B2V, IURICBEL T,
BREAKTO T OMERER SWHED DRI
b, FVLAFA (CH3I) 2 KRG PICEET
SAMIVEDEORBEETEREIN DI VRET
B EEZ T4V U HEEHEBOTEREERERI L
T3 (Chameides and Davis, 1980; Davis et al.,
1996) . BE T, R TOBERM TIES 54 MBL
TOI0 ZPHNVREPBECREINRTWEETF L
HERRELBIERILVARALTHo L WHIRERRE
T3 (Alicke et al., 1999).
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SEIFVS O Toyota (1997) DFRALFER Y 7 X
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10 BOXBRE BE(L), &Y BREHD B EHER
Bremaud et al. (1998) ®#|E L TW5# 30ppbv
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LABEOETNT BTV, 283 U3 (Total
Ix=1+2x1I+10 + 2 x IO, + HOI +
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(Table 1. ®), #—2A (A) TiX Total Ix & To-
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Diurnal Variations in O, Mixing Ratio
Sensitivity on Total Brx (& Ix) Abundance
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Fig. 1 Calculated diurnal variations in ozone mixing ratio in cases A ~ D.
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fRAr—2 (A) T AO;z 2% 1.63 ppby IC LaEL
TV, '

AT, Figl 0FY VRAHD AR5 —
VEEBRCEETLL, AV UVREROEN -
BODUERZA IV INRHALFICEI-TERD
LEBDMB, NS UL BRI EERE LTV

—345—



O, loss terms

(] dry deposition j O('D) + H,0
773 Ho,+ 0, BB OH -+ O,

§Y I0+HO,  E= BrO + HO,
[ BrO + O, Bl 0O+ BrO

O, gain terms
I influx from FT
4 NO + HOZ
B N0+ CH,O,

D I
N
C =\
NG
B N
AN
A

0, gain & loss [ppbv day ']

Fig. 2 Calculated ozone budgets in the marine boundary layer (MBL) in cases A ~ D.
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Diurnal Variations in Ozone Budget

Case (D) : Total Ix =3 pptv ; Total Brx = 20 pptv
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Fig. 3 Diwrnal Variations in ozone budget in case D.
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Diurnal Variations in Brx Mixing Ratio

Case (D) : Total Brx = 20 pptv
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Fig. 4 Diurnal Variations in mixing ratios of gaseous inorganic bromine compounds in case D.
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Photochemical model calculations relating the diurnal variations in ozone mixing ratio in
the marine boundary layer
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Synopsis

We present photochemical box model calculations to investigate a sensitivity of the diurnal variability
in ozone mixing ratio in the remote marine boundary layer (MBL) on gaseous inorganic iodine and
bromine abundance. It is shown that ozone loss reactions involving halogen is feasible to acount for the
diurnal variablity in ozone mixing ratio. Suggestions for future observational studies to relate halogen
reactions to the ozone budget in the MBL are also made.
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—349—



