rt+zEzR HRE i B Ram flue

LR ERBBEVT 6B BR
*REAZHBBKA

HiREE T TESEE WOLETT RERHT SRS

'EBREBARMER
TIERAKRBEENES O
‘R TR BRI BB O

(PERBA+ZFE/AAZ+ABKHE : PERBAT=4TANBER)

m =

RO AT BRI B 5 T RS EE FINA R - MIF(1999)EHAFAENIRET - RE
RRECHAFHMEREBREIARMCBYE - EAF ARG RE T ZHRE - BREEN TR
BEARTERREREHS  MEEFRFRERETZNE - MREXTHERERTTE
BEREBERSR - FACRBELFE—ER > RABERRNTA » KRR SRS EERK
FEREREEREE  WOBIETHRT RIS R RV BESREE - LERES LRAR
BTSRRI ER -

ERET | EEROETEIRERAATHUERBERGZRRFETERRE  REARMK
Ff7E 18ppbv £ > HRARTRBEAIE lppby LIT  ERSEIFRBEFTREE © SRR
SCBYEIME R SRMEDAINKT 14~28% » {BE 2~4ppbv - 2R » HERFEEFEERE S
BHEBER - AFELARRAATE - HEREESE TR - §RERSREREN R
EREH EABENSRERE - BEP  RRTEAESGRIEE - KRG REREYERE]
HH > RRREERRN » K SREER KRNI AR 45ppbv £ - Hep» BRER
REFIBMEHGI ISR 40ppby MRS ARESREMAFIE Sppbv FHEFIEM 12.5% »
B EFERAREN S ARES - RILMERIFRESRIMENK - ERBREEFRRELERK
BERBREE  AUARGRERSESRERRERDGMOILARL ZREBEE - #REH
IEBRE -

MR - BFRAREN - RE - REMGR - BiE&EH -



2 KRAA

—
=

_"ﬁrf =

STEEZR - FEERERIRE - DEIARERE)
BHEE RN - ARRESREY NO, Mk
FHEYRBL B EERRE  GAREX
BT T HTEITS R — R AR AR
HBEY - EFRFENEEEHREGARE
ROE B 100ppby » IRTHEYTTRE HFRERLR
FIREEY - B SO, BARABEISH » BLR
HRERRIHUERR - LREBRREEA
BEE  BBEHREMIAKTEY  BEHK
B2 BETHFHENARAEAREMNRE
R - Liu et al. (1995a 1997)i8H7FERX ~ &~
E=F REAFEALE > PREDA - -
TEAEEHRXNBREREFECBME
HESHREMER SRERGET Soppbv) L4 H
BME -

FR - EXBEREFMEKNZHEE(NASA)
HIHEBY T » PR A BRI F2 5t & (PEM-west
Phase A - B)JfRFY 1991 4FH1 1994 F#EfTZ
TR A 8 ] T P 7 L 3t T IR 9% (Hoell et al,
1996, 1997) » X EETKFHEFAILATE
HERRABHER - W ENREYER
RENEFEHE Y E 8RR & (Talbot et al., 1996,
1997; Gregory et al., 1997) - Z5¥ f@ B2 3 i fg R
YEERRBMLIEY (Liu et al, 1996) « HHEA
BE 4 KRER(Davis et al., 1996; Crawford et al.,
1997) - IR KFHEEYEHTRNEE
(Newell et al., 1996)Z5[H1RE - AFq L » 1991 &£ 8~9
R RFEERSRBRAEBRILERR  BEYWEIR
AR L e KEEYE ERHRRN L& 40
BLUE » DR EHEE 10 A LalERES
Bk - KEEMY/ BRI - ME 1994 &5
Z o KEEMRE T H » R KEYHE REEE

FEt=—MR %
i IERA AT RS EAERR - Blake et al.
(1997)5kt$EH: PEM-west B H#AfH] - FRALFTHIBR S
k& ¥ (Hydrocarbons) # fix & & 1t & ¥
(Halocarbons)j& fE# PEM-west A HAREIFTHIE
= EDMEEE RS - BUUEEREREY
BHAIE P HERESY (Talbotet al, 1997) - ERR
SARER  MERRBRYERERL - W
B PEM-west B {ift] - $W@RETRERETH
IRPE S 4 K (net ozone production)JHREE ; 2
2 1E PEM-west A 1+ IS HEBPRE
Rifi(net ozone loss)SHFEE B L4 A B 7
&2 (Crawford et al., 1997) - fiS 2 » RER A
EEMERHZABERARRANEE  §EAK
FHEME - FRNZFME - BIRESEHRAE
HIRFERER - 2001 F£HFXE NASA HEH
B TRACE-P(TRAnsport and Chemical Evolution
over the Pacific)it# + Bjf] “ZRBHEF AT
ETRERLYER R - HBIFERER
IEREREE R - Al » ACE-Asia 3tE7EREIH
FARFHEETERBHHR - BEXRIUBEH
NEVRBENRIRCEBARRE - HGRXE
fEiEZs< » JTHA JGR(Vol. 108, No. 23, 2003)E[]
B3t 33 FEERL -

BEBRAR R AT RARERUEAIR
TRTHER » D5 (1999) 2 W SE IR ARG 1995
F 3 BE 1998 £ 7 AHHER - ETERYG
RERHEERE > BHEFREGEARET  RE
EREZHRZZHUEREBENARLEY
R - A AFERETRR SRR Z AR R
A 0.83 » HRERIERAERT - AHRRES-
0.88 » SSHM b BAHBNRE K B £ S AHR - HERR
RBAFIE-0.5 8-0.7 » IR Fe4 LR
RERS > MEEEFREZERREHEERER
S o 1a BB 19954 3 HF 20034 2 H




H+=%=ZA Wppeg H4srE Hadr RGN FLE 3
60(") MREMA T e RRE
50
—_ 40 L A F ‘
'é Ax 4 ) ¢ N ¢ .
& 30 - D
Q
s 20 r
Q
© 10 t+
O 1 | 1 1 - L o | i
1996 1997 1998 1999 2000 2001 2002 2003
£
(b)
6 MRBEEMEFHEERE
50 - A& [
° o . .
~ 40 - L ° °
Nal
g 30 F
Q ™
5207 % e - e 4 *
S ! ® 1%
0 I i 1 L 1 i
1996 1997 1998 1999 2000 2001 2002 2003
#

B Btk A F9RHE R EREEMUE - B x REETIME  EREBEMRMERR R™=032
(b)RFE] (18 Fi~6 B2 f]) FEFIIRFME » BIELF(R=0.004)EHFZF(R*=0.29)8MY, -

1R BAE (18 ~6 BRFofll) REBECTY
fEf@L TR 2R EERE  JFEHE -
£3B(12+1 + 2 B)FHYBELRS 36.4~48.5ppbv -
B3F6-7 -8 A)FHERER 13.5~22.6ppbv (&
1b) -

MFANERMERRKRAIREIT > £
IR R RCBHER B AT T - LURE

WERSRIE . A HEBIBRERAEE R &R 47
8 DIHESEERIT{SE - 21 Arimoto et al. (1997)
SF 1994 FE5Z PEM-west WHEHIHRI(CO/0;)
ELE » fEHHSEHNEI R 4.6~6.1 - HEERELA
H(CO/O)LLMEN Y 4~9 » HBRIKE S
BAEE - 5941 - B (1999) th B & i UG R #Y

(Wang et al., 1997)fHLEE - DIRERE AR



4 KRAAE

s DR RIZERPZ BRI - Lamet al.
(200155 | (199945 R @ RHBEREEY
BHNAEE R o L5 > Lee et al.
(1998) - Akimoto et al. (1996) Eil Pochanart et al.
(2002)#5H * 4R & (Okinawa) BT I /& R4,
B R B RES RF I NTmE ey &% - M
B REETHER(E 1a)RERELSZ -

i - HREBRMNEERERR  RERE
FE FFRER A T AR R B HE T
HRENERIBERHE A - B 1b BUr

BEVSFR - BRAFTHIRE - B EHE 2001
FERZER HZERFRTRAOBES  EH
Bd Lee et al. (1998)82 Akimoto et al. (1996) *

Pochanart et al. (2002)H@ﬁ§ﬁﬁ$ﬁ$ﬁﬁ o f]
SHBHE - BN R REKEFE
m e HEREMETRERK - ERBEANRR
SAEK  FIAFERLFBE LT - £FK - K
BEERFERL  BRATRIASBEAGSRER
2 NO HBYEEHE  HEXKRERD
B KK RERTERY E QI R R ALK
B FILZFERERE TR - M 2001 F£L2ZFH
RRE - FEEEFAREAE FFERETEERS
RETRBEIBERRARW - £ LRI
EFEETH » A AR AR DL L GRE

ERANHEG SRS ERREREFFINE
=i

FEAATES » B AR BEEE 5K
K REREHRIHSEIBYRIENY
& KX EHRRHERPME(1999)RERE®R
St MR E R PIETE REEA RS RFNE
BRELD -

BET=MB—

Z - HRRERE C-EBEANME
BHERBEESI

FrE B L@ 515 1996 FEFE 7
B 16 HE 18 HAF ¥R =R HEE
SEEPEALAZERERER - DUR 1996 4E4% 12 A
18 HE 20 HARSEELE LRI EALE
BN S R - T R AR
2 KR - B PO R RO R A & AR R -
=R BT RERSMA MMS » MMS 5
MR E SRR EAREG BB
[ 5 W22 5 BT (TAQM)FT B 2 SR
1% - BRI - BEATRAEEDHIEE
R M AR RS B ERE - MRS -
BRABEE EREILHTER  LEGTAR
T B2 ST -

B MMS RFHO%EKE - 184 - ¥1R5H
I~ MERRRMEEK - SRR - Hik
B EREAARBENARFIRE  BRE
BHHELET  HPREF199)RPBRD T - &
BRI E - JSLUERE 25 B RIR 120 R
R FEEBIATERATAR  BREEE
99x99 - TAQM HIEGE A — BRI REIR AL
BEH - FILMEERE RS 9898 - HE S
R o EEAE - LR 24 8 - BAEMRSR
FLECOBRH BB E  BAFEHAY
explicit moisture schemes £ simple ice scheme *
FEEL BV S Anthes-Kuo scheme ;&5 /GREHE
£ F Blackadar PBL scheme  $E5J R FEH
cloud-radiation scheme o {FAEEHEFE D RE/INEFR
H—RBRBHEHRFER - BB TAQM #ihE
ZEENT - MMS BER S B EERIRT—H -

B TAQM HXHIRREL - 2848 - ¥



A+=Z#=R

A AR REM R - Py HE Sk BRI
Hreang o 2R EIRR%E(2000) - BREHEE S EHER
RERHIEE AR ERMH Chang et al. (2000)
Frigiit# - X EFRREERT  SHE
HREEKRREEETE  HRARETEERHE
AR 15 R HHR R AR N - BT RBEK
BRI SRR BT E&%ztm;‘ﬂﬁﬁ%m
FERIAME 1996 F  MIEREEMELE

-
A e

VAR RACBRBIRIL A H » B
REMERBERRARKRGTHER A
FIYR MBI » AFASE2%5 PEM-west Phase
A - B i SRS ERREEOGR,, 101 - 102
Liu et al,, 1995) » R EAEBRCBYEBEME - £
R B MM S REHRH R ISHRIFRRHET
B AR R ERFE AR RE
RABQHEM - 8 - (CBFE - TIREERER
A EAMERERENIRGE - LIRS
REWER IERIE < Y1565 - MAAEEE S
R EMEBREREHHE  BAFERESEH
RAYE L PE B AR < B AR — B’
PR EE R - BB R E BRI R R
e R WEREAREDHER—T
1 -

HEEE (1996 F 7H 16 H~18H) #A
A FEEERRET - B3 SBP.OAIR L
AKIBEBOON » 145°E) - BEE\E & (Eve s STY
07W) HLLFE(27°N » 132°E)i B & H
A - BAREE RERHNERREIL—EHE
HERBARBAZEBER RIFHERE KT
FEBAEEEEEERE 3 - FAEE
EFHFLEMNREER - HEEZRMNIE
AT ESER R - (EEX DA R EER

wedrel ¥ésie B RRM FILGE 5

FHRALBRIZPRVZRTIUR - 8 2a FREURELL
Fiit  RRAM - EiE WK BRI BT
RS - RS SR E KIS IR R -

ST EBEUR © (AR (<30°N)7E
ATPH > ETERMBRERENTATHE &
REC3CN)FEATH - EHRFAREMNA
BERIA A » PRI BRI SR A RS B DA B
BEEE 0 EREHRPEEERIL SR
HITERR I - T AREEGE S - R S5 H
BB S R R BRI E
FREStE BT A R R, 0 ¥ ERE R K
hELRCEFFE | RARE R R R AR K
PR RIRRIERER AT G KT - B
BREAFHERBOTE - FIFH MMS EBHE
¥ ETEERRIZ RO REN - MR
TSR R P BRI B 22 SRR B FE R R A
WIEREFEAR  EREEEARNEEE
BHRARNZERERE -

LMK (1996 4 12 B 18 H~ 20 H)
CAFBAMER 1 18 H A BRSO IBLE
AR 93 & - Jtk% 48 F - SHAEHRFIEA S
BB ORI ER 117 &~ bk 57 BE(E -
WRERET  HEBRNHREESEME - M
SEEALR B AR S8 - mRAEE - 19 H 00Z
K KEMEBHROARES —EBHL 0 (7
ARAR 105 B » JLi& 40 BAIE - KENEE
R g SmEIRRRASE) - 20 H 00Z i
BRI P HEBALRERAR 120 B - L& 30
BHEBEIHE  SRBIEER SR - MMS 1%
BERE B LEEREESREBAE
RSENL M  TNEEEED H A E RS
REEFTEREZ R SRR S - R
E(0=0.995)A\ » BUR & EhE PEE < E5



6 R RA$ Fet-ME -8
(a)1996/7/16 12/.

ot Rlgma = 0.298
110 € 180 E 130 B
L. el i

(M1996:/12/19 127

at. slpma = 0.998
11¢ E 120 E 130 E 140 E i

a4
|0
L.1: 4

XX

10 N

[HEENENIERAEEEEN!

B2 1996 4F(a)7 H 16 H 12Z $8(b)12 A 19 B 122 - B2 I (0=0.998) 5 Mk
SRR e B (L R e /K B S
ERBHEETRSE A HE RN E
EEEHRZ B RS BB BTRRBIL  LaigkEsk BB ABEBHASES
BEGRALE - B 2b BRER Lt SIRGIE - R apeeeg, -




Atz =7

ZCEFREMAESMEARES

CO B—RiSHY) TEHTBHIS B
HIEmE A - B E KRR R IRk
R WEREERNEE B 32 5 7 A
16-18 TAQM EEFEIRA = HFHritiEm CO
BES  REEVREE CO BERMAREE
VEHEERE - b 35 BLURWEATER
% R EBRIERE FAFHEREEESR
P EREBRE 0 CO BREKH 90ppbv » H
EEIFEEE 60ppbv ; JL#& 35 BRI R
IoEE » CO RBEFIR 120ppby > BYERERZ CO
RERE  MBRKEENKEABBRRER
TR AARTE LT - PEIABENERERE
& FHRMBKREERIBEEER » 5
I CO RBLERY 90ppbv © 7EAEE - Hg Vet
RUHIE B/ FBHERYNBREFERR
HIRHERAI B - AL A HE - R TSR
TRHEREK » CO JREEHEE » AL (40°N » 117°E) -
E#GIN » 121°E)FE CO BERE » K&
E 300ppbv LA » BERY M T 375 QIRHRE K
— - K¥ L EEFR - i1 CO £/ Lo
MELRE » BARABBRYGEHARY
R R ERCERE S RE T E - (E2EER
& ERNERTEREZESEMETR
FH-

HRREPAFERREE » SEEL
# CO REEIK : MraataE A2 RKE G
WHEERIEE © EFEMHN T EFEERELK -
#H CO REABERIRE - SEETSRNE
ERPESIIRSHERAREE  BEEST
LAZEE| 180ppbv LA E - 2347 7 B 16-18 HHEAR -
8 02LT(E AR » Local Time)} 14LT 27—

wrr e ¥4siE I RRM FIRE 7

SRR A - TLSBREREE CO R
B EEN A RE ML - HEREILERTE
BRI LEEEN ML - tE R LT
HTRBEME - AERRERIEREYD - CO
REARMER— R E -

BRERZRERY)  EFRBITRFE RS
JHY » TR TS RIRBERAI R EAINOY M =,
AW — BB B — R TEIb R EERK
By » HARRIRE MERR R 5 R FE PR
REFTBYNO, - REBNMESWFI—&iK) B
fRHATBEYHIREER  UERPRENRS
RIS HREBREARRERENEERE -
REN4E RS A BHIECK » BIEH
BHHEEAARE - B » (RER(<B0°N)AIL
RKPEFEARFERBPARFERNRBER » H
REMNY - SV —EHBEREE
BREMERREE  ARFHNRAKBRESN S @ 8
E&E > BEAKRFPKREBEX  REEAW
T RERREEFE

0, + hv(A<320nm) — O('D) + O,

O('D) + H,0 —» OH + OH
Kt o FEILAERE LR ARRT » RERPHE
#  KREGEEER 40ppby - REEIIER
20ppbv(E 3b) @ RAERARER B 8L - TiAkEE
RisHheBE - LEREYRERS  REH
ERERE  AERIKRBERE  RERB
FERRRAE - 7ERE E AR 0 RERR
AR 5 B B AT SRR /) » RFIRTS 3R
HoiERy BRI REMER - At - REAR
BEEERE 0 LS RFEERIEHATINR
S EEWER  FREREBERE 100ppby LA
o BASERTE  REREHBEAR



K AAH 5

8
BEEAETREBRAME -

& 4a ¥@H7E 7/17 H TS ZE57E 850hPa
40N 40N
35N 35N
30N 30N
25N 25N
20N 20N
15N ¥ 15N
10N 10N

SN 5N
1DDE105E110E115E12ﬁt125£130[135E
(b) OZONE aoveroge
40N 40N #
35N
30N 30N
25N B
20N 20N
15N 15N
10N 10N
5N 5N

N 2]
10DE 105E 11CE 115E 120€ 125E 130E 135E

B 3

100E 105E 110E 115E 120E 125€ 130E 135E

35N TR

25N

100E 105E 1 10E 115E 120E 125E 130E 135€
1996 £ 7 A » FRRIGRIFM T ZIREHEZE -

Bzt ME K
BHKTEREFENN  FEREE - 1w H
BESHENREEREAER  BERKTE
&% WEABGENEE LAERER(RE

(c)

CO average

¢l
=

(d) OZONE average

N7 .

JTHIEI(2)CO K (b)REAIIIRE (ppbv)SHFilH -

()EU()BENEM(2)E(0) - BRTHRITRIEML -



:00

Heb ol ¥ st B ARM FIKBE

= A

£z

horizontal flux(850hPa)_o3 1996/07/17 14

Lt =

00

.
.

110E 115E 120E 125E 130E 135E

105E
1996 £E(a)7 B 17 H 02Z B4(b)12 H 20 B 02Z - {E#F57F 850hPa

AEREEE (10° molescm?s') SAflHE -

. N
®]
O b 1 IZAROARAELZAAE
[} A\ RRR et s ¢ ¢y IEE MMM o A I MOAETIAER S ber
: M#/«/ e RRweia *«$‘._:«:nn.»~.rr [E N ﬁv »4w MvM«q-*m‘q«‘-«e***«A abr
t AL TUBBPER A NN AL 0 N AR Tavr v rvr g griasataer
t Wl fes YErBELpgpprbet T IS SRS A 0T At
MR o FEEEEREpEEEELCERT T 2\‘_ -/un//n'r..« Yvvvv g Aat
;-// € fErEER ErEEEe TR T g \ \ /Vas.;;.w -“f« NP a1
v/ ¢ x--nunnkk.\%fffr%.,_r_ g \ /<$s+z/nr« -me« 'EEAXEER] o1t
/W ¢ «:-unn-:‘:\.‘rfﬂﬂrto AN ) ;b..\:;x4w* RN Yereaad RS
/ & —-v-u-kawkkfffﬂq/ff.-a 24 \. 4*\\\-4v~¢¢ -wke vead P11
// ¢ cq.--snnx.‘.uaa:r‘,.l (o} \\ \m\\\\\:>»w: «wze~..<. tre
J/ ¢ yysepeap by (R »qai o \\.\“ *‘x\_xn&‘:»v-/:oqwrf i Ty
V 4 Yryey -”»v_E \\ s»».a*g¢¢~4v«rr+¢vver~4un‘ $44
. yvvy ”, 0 (0) \“\\\\\\u.-a**aauww.—« \ *wvwk.r.vuu taal
~ ¢ vy Prra | — L7270y atdan) ) PANET IEX
¢ P ; e Y A I A2 GDTRER
) g caan T \ \~<>+¢>va+»/v b«*#««‘.‘vJ
NN Ly Y \2{::::.::? SEARMNOPRELLY
NN ¢ crrthoaady ] M ARV EYTEYPN S VNS § 3 S A SMMIGPTR LT
ThENE DRI : TG (0] WA A R E Y B RS Vra trr b
PR L E IR N R | IR EEE R RN 5 \N\\\? Vd H Y IR A 000
» ,ﬂ na»a*»*;»\‘n N rTrrr7 \\\?m} 1 yy vy ECr Ak
AR N NP SN S SO S S AR T B | A RN TR R RO A S0 SARDIS L E R3¢
RO A NNNNRBEASEELC SR jaabe ~ RN L TR RE IO & AR R MM LLL
23 e e fEE e TR H bty o \.\::::\{\.\\31.:‘ 5:::: Ax
ST VI SRR VOSSO LR L & wrﬁ,:.s 0 SRR I AP AP oy zan 20 ) T(I:.i iyt
A d¥y 4 vwfqv“tqu/%-/al*h.n‘».‘-aaaa»» *,v_.na g ““““““““““a\\\\d\\w\v\fv\wanrxx» r(*re¢..< v/»,”)
199141 e oSN\ N ceccrattrth TS b L YYYyryyy, \\\«\-\Iin\\ak Veypyrree A
s riAAchey ¢ eRRAREC g epatfsatt Fhngeo ) TArrassr 1 4N gvvevertt
ST rve RS TP Y P TR 3 Yorrcedld AR, AAA s ggs 1 A0y ««Tf: Ak}
ST TIS NS S “»: f MireecdO @) \\\\\“\ A esr et | b A4 N 1L
»_.-_.»".u-\n:‘”-.Afrfrh,x, »(»‘» ////-/fffal 7 \\\\\4 \\v\-\\?«i/v(i»tﬁp ; /k ««+< »a
N A ASPDOPRREE S o F S S E S E E AL AN AN by (AA0s 3227055988539 1 ] / v it
dacy :::n ; FITEXS $4 4 FEAR R KRR Nl \::»t:::fr w: ot
L.<¢H«.<-kkk““*‘¢-.vqa WY Prrrerreead ld X P2z \\.»;n.v.vu-;.._...«;- IR ot
Yy :-44:«\\\““-1>» Lhrxsranedid 3 144 \\:.,Ty-...::l IR s
4¢‘“‘«-A.:~.~\\R.v»4nw »-a¢¢fffn.1-0l - \\“ “*»‘xvn-n»»‘“-vuw 22X RN 14
v, ::...«ﬂf.qv.\\\ Neserxrend _..l\\\ 7 \\\\.:..::.\ prEsvEy 2yt
.;%,::.:,::\““““\ \ M”E 7 \\““R&::::Q frvervrrneed]
vy saant L3S xR K — LY P LY A
.««* vA;-<v~.";.-s.s\\\\.\$» | 4»~rnm~! m O \\_ _\\4\\-\-\\& _‘., N \\\.m«qncﬂqw o4
+
b4 b4 2 4 b4 b4 4 4 - r4 r4 Z r4 r4 r4 r4
6 @& © ®w © v o© - S v 9@ & o 6 ©°
< D) ] ~N ~N - - 0 < L} L2} N N - -
N
[
—_
G 0
£ 8

100E
[ 4



10 X fAHE Fat=—ME—-%

HEE  FEFRMARIE) - AXEFRHITES MR 135 EHEERSBRELE (E
WE  SRAESREEENYEICEAGEIEE S ERENEEHENARBERIERRE
SEE e R RN REREREE - EAAREREETEE  BTRERKGREE

Ozone 1996/07/18 14:00 135E

bk

] e b 2 ™ I g

(€ gyone 1996/12/20 14:00 1208

'!él Vel QN

L oM 154 04 o’

Drone 1996/12/2C 14:00 10SE

6 15 20 25 30 35 40 45 55 65 75 90

BS 199647 H 18 H 14LT » EEHEAEZIRER (a) 135 F ~ (b) 120 FH (c) 105 B
HEBE (ppbv)EESIE  (d) > (e)~ () L 8551996 412 A 20 H 14LT -
(B ElE  BEEAREURBEEE )



htzZ#=R M e Eibig B

2R B B R PR R IR - RER
BT E R KB IR R & SRR 30ppby @ &
ERE AL TLGERCE 35 B S LELGE
Z(#o 8 AH (250hPa) - FEJLAE 35 RELAL

BR T 3T 3t I Ry 3t 5 BR RO R E W] LATE R R
SIRMEE] 70ppbv © REBHEEIA_EIEMHET 1.5
~ENEE > FRERTEERGHERSR
R &,(S0ppbv IR LA b)iA T AEHEIAA B
B - FE5E ZRAUIEHIR - FEALRE 35 b

fery m—EFREHRE  ERERERERE
MR TR RERE Z R KAERE
5o TEFRENHI AL 20 B PHUE RSB
BHRREREIAR T TS TG

S0ppby RERAXENSERRELC LR
Fo

RAR 120 BEEREIHE(E SHBRR
SHREDMABERAE 135 FEHIEELL - 4t
R 40 FERTT RIS R E R EBE R
& e MERAE 105 EEEFIE(E Sc) @ BIFERE
B3 It E R g E T BRE L
BRAKBEARE - EZIIL& 25 & - REBE/ IR
15ppbv FHEIRFEE @ (RIRIEILE 7 BE 13
BRI RENE - BEE 7 AH -t
13 2 25 M #RREBRE L BT
30ppbv LAT » {EIRFELLABT R i E B
= BUNERBEE - R ZIEERERN
BE EHEREREN LR ELEER RS
TRFERA - BELUERF R LA R SR
B it 35 B alRENERERS
(S0ppbv LAL) » AILAA TAE{HEIREs# ST 3 AR
YR (S00hPa) » (B30T ith 58 57 8 PR A e A
BIE (DR E R 2B BT RIRRr %% -

DA BRI EHE RA SR TEIAEST - e

¥ ARG RLE 11

B9 E = A E R MW B R E KR M
B PBEEWFEREMIE B
BRI & B R AR5 BERE AR
Bt ST B 5B RIS RV R - IR R
TR S - B FHIERR - 68
¥ B PP BHER o (BB EULE
e ERItENRE T ERSE S AR E -

FEXHRNEBR BN ERARRZ
%E%iﬁ%gﬂ’ﬂ‘%ﬁ? R PRI 52
RS REEBEE(2EE 3) - FLUARER
BRI EBE SRR E R SR - LU
RARBESERSEMIVERSRE(Z5HE 1)
FOZRYE - I AR 5 BT T 22 SRR 0 SETTRR R
HERGEHE AT » LU T SR E R AR
TR -

MRERE T HEEERRRITE > 115
REEARGRFRIER - EERE LR
BERENER  TEEEABIARIGRE
RERENHERTH » FLEZBZEREURK
PEMME ERERA 2N 60ppby CO JREEEL RN
ETEL - ERRREOE - DRBEEA -
FREIGHE - FEEERBIRIRDEE(E 3c)
[FAkH > /NPy 15ppbv REBEE BRE T B
HuBE ST R R S IR T (35~40ppbv) IR ¥
HEERNERERAEE 3d) - ENGRE
FRAVEE R o BREUT LB RIIERS 0 £
EREFREEHREEHETHREREN T
REGTRDUSEE 5) -

Ml 6 B G B T R R i — H
ERAFIHRRR - BESREHRIREE T 210
& CO ~ NOx ~ Oy FRE MY, » LURTSRHHUE
HBRER TS R M R BR ML - KBLL
RESHRIA - ZRSUFEE R TIEERE R - i



12 XA FEtomB—%
(©)CO (&i5%)

(b) — —~
o a2 7 U m
/T :
L .
€ Y £
i i
o | 174
) l:;'mzo n 2 2 % % o ®@ um(:me'a AR
s e ws (ONOX(RFH)
(dCO (FAgmERTHE) KX () NOx (F 5 $e £ &5 #)
s 2 —A—A3 AN —a— Al
o) l\’ —a
é 1 g :' gﬁ:___h_ ——
nj * 1
i e
- : |
2 'm(m;) e 00 005 010 015 020 025 030 035 040 043 050 055 [N "R PR P Pt s s M g R
NOx(ppbv) NOx{ppbwv)
(8) 0s (875 )
()O3R R T )
B " L E6 19964 7 HREHERE S —H
= 2 25 U BIAL B 15 () B -4
Tt T + (o) MEE ¢ 0
g R 6 EEEAR A BMEZ (TR T RY
ol srta CO R(D)BTSREEHES e HEK
) Sy Z CO MR | (QFUOMI(C)
] ey = = - $(d) - {HE NOy : (g)Hi(hyE
D e s e e T e e 3 6 ; T ; MR |12 M |'e o ;QT ﬂ;{(c)ﬁi(d) ’ {E-ﬁ\’ o) °
I EEEEEEXIER] et

BRMFERERBCN  FIESRSERIK  FIBRHENSESRRISLEEE »
T > CO MEEAITE ST~61ppbv MIBHRA  LURERR L - CO BE#I21N 1~14ppbv » NOx
R THAM AR NOx RIBGILR  AI@ANKI 0 ~ 400pptv » O, #5 0~22ppbyv » At
0 REMMEAFE 11~14ppbv RUEIREERIE 40 NOy #7381 0~1.1ppbv + PAN # 0~400pptv
B EEFRARBGRERT MHERER  F 0IEEENNAESRAEBELIERA -



At=#=zR

DHERRERBFHEECSRERFTIEE  H
o2 ROUERES R & (B A R BT
& BB KR E BRI 8 - FTLL
AEFIEEPEA - AWREEEREERT A
THEEEFREEREE  FEERERTRIK
TERREERBKIERSZ 08N
2~4ppbv  HENIRNIK 14~28% -

BN EEFMA - REMERERZK
FHIBHEBHERERET  MEBERETS
RAZEFAEFERCE  FEEARIL #
ELWFEREILTMEZR - Bt - SEFEE
WRNER T ERATHIBHEEERATE M
MABERGIFTR » WS RERETIREEE
MR EEEEEE o) -

b 2FZREEAZMERKESE

K FBEEK (1996 4 12 § 18 H~ 20 H)
B TFESR_ERN - —BFROES
LPEREETR » B—RABRIGRYPHL -
R 2 15 e AR EE B AR RYER E » TH
RTEFTAIR © $R R AR RE - BEE
4 18 HRVFILAIGEY - FRTRBEAVRT—B1ER - 5
KA RIRRE -

H 7 @ IREAE R REE S CO
81 O, BESMEE - —RISHERY CO By
BHERIAE KRR HEE - HAS 253
FAMGIETR - & EETS R M EIRRY 22
ROGBLE  BRT I RE - [FF - CO 258
FERIYERE AT - FOBSLIBRER - FERE ARSI
U AR R AR B 5T+ BEMME7E 90ppbv R
B L - db& 3040 ERLERTEABRERE
%R A]E 150~270ppbv  ER » HR BRI
e - BREZ FHIE - T CO BE

weP Rl HagiE Bair RRM FILE 13

FEREEEATE T REE 90ppby LA - S
BEMEESME (B SdeHFLIBEEEL L
MFE - ERTFEMITRIFHER R BRVRERE 5
T(#E 7c)  MRTHELHEAR CO BEE - KM
RAER 75ppby BB EISREEERSBONE -

¥ 12 B BRPEARENRERTE
MEHRMAEFRRE AERRIEEEZER »
RARELHHAEEZER  ARSREREE -
Rt - CO JBEREEIE /N » 73 200ppbv LLE. -
THEE  SEMER CO RAthEREIAM
i SRR R ZR - BT T Bt
RBEETERRZ S - SEENERSE
ZETEMAENRALE - LB EFRH
BEARFE « HTEREME » 2 TR AR LK
b » CO REEMLIRMERTRME » TRl ILRR
HEARHY B RBML -

RERENIT(E Tb) » BURFEATHH
EZRBEERREINE  BRRFERES
REILIHES R4 B RIRRERLL - RED
fiteEe CO MEFEN - RBEIL/TT5RIFE B
ATEHEE REEKE(E - BAIE NO F
EMERKEMBER - BREERNEKE
Fit AFETS B R B B S R R A > AT DU E]
Sppbv LAT ¢ TistBRIRDLCSEAE R RS,
MBREREFH R R - ERREAER
P MIZTERERRERETEHLE RS
REEE > BN ZEYHIEI RS
RERWT Y - REREBENRFTATE -
ity > EZERPFRFERIREESL T(E 7d)
BREBREEHFERAILER [ SREX
THERRERE TEREEIEN © 35ppbv L
LR R R AR R DRI -
TEEILATHEAEUREE L BKEF R -



14 KAAE Fot=ME—%
(a) CO average (c) CO average

40N 40N 360
330

35N 35N 270
30N 30N " 240
210

25N 25N ™
20N 1% 20N 1 150
. 120

15N 13N a0
10N 10N 7%
60

SN SN

| N A
100E 105E 110E 115€ 120E 125E 130E135E

100E 10%E 110E 115€ 120E 125E 130E 135€
(b) OZONE average

40N -
35N1

30N1

25N

20N
15N
10N

SNl

100E 105E 110E 115E 1 20E 125€ 130E 135€

& 7

L N—
100E 105E 110E 115E 120E 125E 130E 135E

-

1NNE 1NRE 11NF 1 1RE1720F 178K 1 2NE 1 3RF

OZONE average

(d)

0

75

65

55

a5

40

35

1996 ££ 12 A » BRISHEBEMT < BEEERE » T (2)CO K(b)RETFIRE (ppbv) /-1 -

(OE(DEELIEED)  ERTHRITHRIEM -

FRZE KR REHENRE - ETE
B RERE D MIES RIS RIREST - #

BEIANK -
EA L 12 AEEERE - RiFHEE =



Lt=%=p

KEER A BIS RBREATH EZE » RE
ATEEYIR R A N - REME BRI » AL
FBAFH¥ARRREREHEZIGMES(H
7b) - {52 » KIGEH R RIMREH R -
BRFBERE  WHERRPAIRE HEE -
iR EHEBPER - HERBERNEGTR
PR RE  IRIMBEL N ERAK

EE—SHBEEH 14 BRREEKPH
LESHIER - 35ppby MIFIREARYSBIEEE
ERBILFE RS ERER - GREEAERS
BEH e ARAR I R HEE + [FIRF » 485 SSppbv KY
& HIRTES ERRE TR e s 0 18 B
fErgYsIRE HE BB 65ppby BYEIK - BN
KEESHE AR Mt - ILATSRIFERNE R
SRERENREZBEEE MK 45~55ppby
MREROEEmRB L RmEARRE -
HEY > EESREFREET  EEERER
]2 35ppbv BRI R A KBEZ LR 35 L
ER 35~40ppbv KIHMEBRE X KR REBR
o MAEVENIERS MR - ZFEME
35~40ppbv BRENRHE L - lEBHEHE
B ERE LT - KEL - REFHFIM
BEE 7 R TR (ERFREMY
HIZAMAGENEARSRBRETE - M
EHTHRERS  HemEBERETZEESE
ERBHBMEAEERRERR -

B 4b #&@H7E 12/20 H T4 ZHF7E 850hPa
HIAKFEREFRIM » EARENEBRBBAIR
EFEREREE - HAEREFRIEREE
FUEE(E 42)F5  MEREEGEIERS
RE L - 14 MERRAKTEREEEF R
EHENEEREEES - MBERR L EEE
EEERBEHARRE  ZERIMALS) H

WP el ¥ésiE BIdr AfM flue 15

HRERTEINEEAE B -

S5d.ef LB E BRAT 135 BF - 120 BrEd
105 EERER - REEEEE LRISMIF
F o FIEREEE) © KR 35ppbv BYEREE - HH
ERMEAURBETFERSBRANRS
Rk Jukg 25 FLAEEE 400 hPa LUF -
[EEF » KK 45ppbv YRR - B =R
&R LIRHSERETEERIRR - BX
R 105 - (EIREE M IbHEEE | TR BRAT 135 -
SREFEHE KR KENRREEEE
FTEL » 5B TS GepR RS R » HIBER ¢
RRREE L REFEE MR EESEEEAE
i BURTSRORR B EHAM A £ BT
M - A RERHES - AT eREST
B TEHREERESRER  ZEEEIRE
ERME -

B 8 REFH MG BT P AR A 1 —
HEYZERIREHERR TR » SHESRBMEER T
IREEE CO -~ NOx ~ O, EBEBMY » LIRSS
HE AR 5 B RS R B UR B B = R ML
F o KB b BREHARA - ZRHFEEKREELL
TilEd 3 NEUEREZ - ERFRISHEEK
RURHEERRE T - MR ER) CO (#5 70~80ppbv)
#1 Oy(#7 35~45ppbv)iE SR - MEM
AGRGFBEER - ZRAERBEILSEHE
&R g B RIS R TR E  CO
IREATEH0 100ppby » NOx A[3f 20ppby » {E
REKTRE)-T~ +6 ppbv [ » HAMhaN SO, AIIEAN
30ppbv * NOy @41 20ppbv + PAN i8] 1ppbv

% - [EERSRER 0 0, A# NO %1
YRR EmMED  BIEERE » TERNE
BBy AR T LEs Ry EmE N - AT
DRSIEBFERERD AR ERMT -



fatitude

16 K RAHE FEtom¥—%

mary _(C) CO (&%5%) e
4’0 m"m !‘) 2’5 20 % 60 70 & ¢ 100 I|0;ml40 150 160 170 180 100
(dCO (FF5%BERLFTE) ONOx(HiFgmELFTH)
() NOx (75 ) CETETOS
. K T
R ]
w 5 N‘(l;m) 15 2’0 6 3 |’D Y’S 2'0
s — SR B8 1996 £ 12 FHSHERR S —
o] ey — F 222 SR I 1 () -
w) BREH OSE-&FEHE B
R BERRERE MLZ (ORISR T
R ) CO R(dyE SRSk
Bz COBRER  (e)8E(NIEBI(C)
=1 #(d) - {HE NOy : (g)8a(h)E
a1 Bl(c)g(d) - {E8 O, -
» " * '°.7;A4'.u;”::;);;z;a;
MR IHISRIERG Sppbv (OREE - BBAR L By 2 BE S 3R

LFERERERRERENVRENR  B®
B R SR IR RS, - R TR M
FRENEREREME DAYER M LkFARE
HENTGRFRGRETRARDERLEY
HHRE e EREMRSIREAEN
{HIEEIMBR R FORER 12.5% -

B 9ab [LEBE FHXFMERNME - 58
MRS RS R R & SR AR E R - KH
t o 2 FHM ZF AR RO - IRERML
WEHE - FER A #RAHEE ¢ HEE FHMEA
HHRE (4~10ppbv) SEEFMREE - MR



At=F=1

(a) 1996 4 7 A 18 % % &.(ppbv)

“"\..—-—"""
2 1 H
*- ‘n"

16 "'u""; . -
o W o
8 n

*
8 ..A .o
. welefo so me o ofs fo
sl L/’ L md Yl
4 ¥ sy V%
L]

M ¥ v T T T T T U
1996/7/15 1996/7/16 1996/7/16 1996/7/17 1996/7/17 1996/7/18 1896/7/18 1996/7/19
ime

(c) 1996 % 7 A 18 % CO #| @ (ppbv)

CO vertical profile

—&— caculated
24 - —o— observed

HereR g Had ARG FIME 17

(b) 1996 # 12 A 18 £ & &(ppbv)

—0— caculated

43-
]

[
414

1896/12118

U020 PAAIRSqO

caculated azone

T T
1996/12/19 199612720 1996/12/21

Time

(d) 1996 % 12 A 18 % CO #| & (ppbv)
CO vertical profile

W 9 R MLt R AW AR LS - RAREE Wi 22 CO BEHH -

BRHLSAARETRASR  EREHESE
14ppby » PLIFRERTREE - AL KA
SREUE B R R TR R AT S E B B B
AR - K Newell et al. (1996)7347 » BERAT{E
B2 SRPUME RSB LR - FRIE
RESEMYERREEE  FRLCDHEE R
BUSEATRI R EATREEZE Sppby - JE41 - tATRER

BFENYESHESTEREEN - HRAR
RN S B _E KSR — BRI H R 8 75
RE © RRFE 1991 FKFEH 1994 FHESFH
RMBRRHF » L TTHEEARLFERER
BANEZFEE - AENARE X BEERNRE
R WS RIEN R LR - RIL9%E
BB IR I RE T R RS SRR AT H M



18 X A

5 - RIFTRERRE A & RS R\ R )

Pl CO MERE MG - RN
R ARERINEEE - CO BEIABERE - 8
Ry RARB SR G RE AR LR RIR
BB REI T e - BEREEAE » 55
BEFERIE NIRRT ER - 2T 68
HEERT EHE R - A EIZRE E AR
MRNEE - EEREBZIREHEILATH
HRNEEEEANEE  REREERE
18ppbv A - £FRREEERE TUIARM
K RERTBYEEREE - REEFCENER
B RSB R K BRI A T ME R TE
45ppbv BT - KF[EEF - FEERTEEEK
EHMENREER - ARBIBRIAT - EX
Be EZERF R EBMLA K - PR ST
o HBREESETR  REERRERS
HEEHTE » EREE EAEENRRERE -

4 o AR #R Gregory et al.(1997) 53 #7
PEM-west A HARIREIRIER - COE CH, &
BIRE BRI E - A ARAEE
BE L ZER - BPERERKERIEER - B
MR ARESE L - CO BERE = EREM
senn » KREMZESR - CO REEFEE =R
W T AEEELUT » KEEZERH CO
B CH, HFBRELEARMIBHEMHZERF CO iR
& RMELEEL L ENEREYD » B
RIS R R EERBENEEEE - BR
FEBAR - £ 9 NEMFELUL » CO BE
SAEERBARBERBENZE - #R10
It WARERE 9 ABRL LR LIRIBEEHE
RYEE  MEHNREREKR B EEEHR
ERABEERERIGGHNRE » DAIBURTEE

FEt=MA %

=EU EEREKEERBTETEER CO RE
HIZR -

@ 9cd £ 1996 & 7 ARk 12 A{EXRAH
TRIGRR ST - HE AR CO IR B -
7 AERF - 2RISR E PIFRE R TTEAT
¥ E=E 5.5 AR » CO RERERAE
012 BERG  ZRARE RRERGHE
CO RERERERY - MEMFETS CO REHY
2= B RN a) - REVEERTEE R
HEHEREAEETERAEESE LHER -
{HEE PEM-west HERJERWIZFHMEAEEE - B0
B ERBLLEAEMIESZ =1 MEZHE
Kz RFEE R B 9 AEEER PEM-west
BUHIE TR A RIS o CLEBR ROk SR
RERET  MAEREART  BXK CO R
B ERREM IS P B R Z R/ HATHE
EAMER ARG T Bt i5 R = B AR HER L
KR T REREFRSIA REHREE -
Ty SRR AR B EE -

BB BEEREE R KR RE
EMF » 14 Blake et al.(1992)H ) =EATHE
KRG - K PEM-west A HAFHIROREERE K 800
HFL - Liu et al. (1996)IRHRIBBIAIT EER,
PRAEREMRY - FERE A EE ERBE
BRABABPHREEEY) - ¥ EESEARE
HETEAHEEENEATSRY  MRTE
FEHAEEERBESMEANBEE  EEE
% AWIVE FAA K B R AT R R B 1 R B
OH BEFTHBMBANIEFE - PSR
B EBERIT mEMSRER - SR
HRER CO ZEE KT RS K s bR
RS » DIREHFE®RER OH B KEIE
HIEGE » (EREE LEHRENE A& R



ht=Z#=7

[EERIEERRFRA - EEBSHNEFE -

AR e R — S RE B
BT ERIRFEIRRE - BRI 5 A s
AE A FREMEFBBERE - HEFRE
MBERERAFHRS - SO EBIEE PR
% - BRE  2FRBEILFEENREREY
R BEFAEE K E IR R
BREMER » HIRERFFBAECLEEE
HRESMERCER  ERBER EHAR
HREBECEER - EEFRIERE S RGE
i 14~28% - {E{#R 2~4ppbv * MAEXFERK
R TS 418N 12.5% » FEE R Sppbv 0 5
FERFERRER - BTG HRREUR
XFRAOEEFIEM  ER2EFYRFREME
R EHETHNERERRRESN - tR
A TR ARIERE T -

BARBERE TR SNAREEY - W
PIEA P AR RIRE - RN A R
B REBHEEEERIRRBAESE LR
BIRRBRAS RAVMEREN: - RIRNER RIS
MR ZEEFETE ERRE - HRESHEAR
FISUA TR R LR - DU E RS R -

SO

FIFFERAEERIEG NSC89-2111-M002-025
#1 NSC90-2111-M002-024 ST F52R - fEEM
R TR RIS, TAQM 1R=BUR R
F o PRARFIRU BT REHERAR - L
e PR HEE B F B SR B AE B SRR AL T TR £t Y
HEFFHUETE -

BePER ¥isiE Bair RuM PeB 19

2% XK

R - MIRE - B - RER - B -
B > 1999 : BEFHEZRGRE
HIEFFE-F3+8 D1 MMS REE=0iEEt R
BHERARE  TERBEAEE -
EPA-88-FA21-03-0012 - 149 B

PRAEHE « SRR - BRAEAE - 1998 : HRESME Rk
MR8 - (B—ER) KRR
ZFEF - KRPEHR » 26 1 265-280 -

MREA ~ BRAZE - BIRBE - 1999 : MRS BAR
BCBUEIAT - RREHR > 27 99-130 -

BERTH  IRIFR B IR EE - B85 2000 :
M2 R B (TAQM) # 1 ( F F
fit - PERBN\+HAE—H=+—8,
ML EBA BB TR IERT -

BB TED  WHR 0 1999 : REEET
- SREERRTCRESMEMRIATE - KRRHE 5 27
159-170 -

Akimoto, H., H. Mukai, M. Nishikawa, K. Murano,
S. Hatakeyama, C.-M. Liu, M. Buhr, K. J.
Hsu, D. A. Jaffe, L. Zhang, R. Honrath, J. T.
Merrill, and R. E. Newell, 1996: Long-range
transport of ozone in the East Asian Pacific
rim region. J. Geophys. Res., 101, 1999-
2010.

Arimoto, R., R. A. Duce, J. M. Prospero, D. L.
Savoie, R. W. Talbot, J. E. Dibb, B. G.
Hwikes, B. J. Ray, N. F. Lewis, and U.
Tomaz, 1997: Comparison of trace
constituents from ground stations and the
DC-8 aircraft during PEM-west B. J.
Geophys. Res., 102, 28, 539-28,550.

Blake, D. R, D. F. Hurst, T. W. Smith, Jr., W. J.
Whipple, T. Y. Chen, N. J. Blake and F. S.
Rowland, 1992: Summertime Measurements
of Selected Nonmethane Hydrocarbons in
the Arctic and SubArctic during the 1988
Arctic Boundary Layer Experiment (ABLE-
3A)". Journal of Geophysical Research, 97,
16,559-16,588.



20 X R

Blake, N. J., D., R. Blake, T.-Y. Chen, J. E. Collins,
G. W. Sachse, B. E. Anderson, and F. S.
Rowland, 1997: Distribution and Seasonality
of Selected Hydrocarbons and Halocarbons
over the Western Pacific Basin during PEM-
West A and PEM-West B", Journal of
Geophysical Research, 102, 28,315-28,331.

Chang,K.-H., F.-T. Jeng, Y.-L. Tsai, and P.-L.
Lin,2000: Modeling the Impact of Long-
range Transport on Taiwan’s Acid
Deposition under Different Weather
Conditions, Atmospheric Environment, Vol.
34, No. 20,pp.3281-3295.

Crawford, J., D. Davis, G. Chen, J. Bradshaw, S.
Sandholm, Y. Kondo, S. Liu, E. Browell, G.
Gregory, B. Anderson, G. Sachse, J. Collins,
J. Barrick, D. Blake, R. Talbot, and H. Singh,
1997: An assessment of  ozone
photochemistry in the extratropical western
North Pacific Impact of continental outflow
during the late winter/early spring. J
Geophys. Res., 102, 28,469-28,488.

Davis, D. D., J. Crawford, G. Chen, W. Chameides,
S. Liu, J. Bradshaw, S. Sandholm, G. Sachse,
G. Gregory, B. Anderson, J. Barrick, A.

Bachmeier, J. Collins, E. Browell, D. Blake,
S. Rowland, Y. Kondo, H. Singh, R. Talbot,
B. Heikes, J. Merrill, J. Rodriguez, and R. E.
Newell, 1996: Assessment of ozone
photochemistry in the western North Pacific
as inferred from PEM-West A observations
during the fall 1991. J. Geophys. Res., 101,
2111-2134,

Gregory, G. L., J. T. Merrill, M. C. Shipham, D. R.
Blake, G. W. Sachse, and H. B. Singh, 1997:
Chemical characteristics of tropospheric air
over the Pacific Ocean as measured during
PEM-west B: Relationship to Asian outflow
and trajectory history. J. Geophys. Res., 102,
28,275-28286.

Hoell, J. M,, D. D. Davis, S. C. Liu, R. E. Newell,
M. Shipham, H. Akimoto, R. J. McNeal R. J.
Bendura, and J. W. Drewry, 1996: The
Pacific Exploratory Mission-West Phase A:
September - October 1991. J. Geophys. Res.,
101, 1641-1653.

F=t-_mE %

Hoell, J. M,, D. D. Davis, S. C. Liu, R. E. Newell,
H. Akimoto, R. J. McNeal and R. J. Bendura,
1997: The Pacific Exploratory Mission-West
Phase B: February-March, 1994. J. Geophys.
Res., 102, 28,223-28,239.

Huang M. and Z. Wang, 1995: Modeling studies on
sulfur deposition and transport in East Asia.
Water, Air and Soil Pollution, 85, 1921-
1926.

Kotamarthi, V. R. and G. R. Carmichael, 1990: The
long range transport of pollutants in the
Pacific rim region. Atmos. Environ., 24A,
1521-1524.

Lam, K. S., T. J. Wang, L. Y. Chan, T. Wang and J.
Harris, 2001: Flow patterns influencing the
seasonal behavior of surface ozone and
carbon monoxide at a coastal site near Hong

. Kong. Atmos. Environ., 35, 3121-3135.

Liu C. M., M. P. Buhr, J.-G. Lo, T.-L. Tso, K. J.
Hsu, J.-T. Wang, J. T. Merrill and S. C. Liu,
1995a; A study of Taiwan background
atmosphere. J. Terrestrial Atmos. and
Oceanic Sci. (TAO), 6, 419-442.

Liu, C.M., Buhr and J.T. Merrill, 1997 : Ground-
based observation of ozone, carbon
monoxide and sulfur dioxide at Kenting,
Taiwan during PEM WEST (B) campaign. J.
Geophys. Res. , 102, 28,613-28,626.

Liu, C.M,, S.C. Liu, R.J. McNeal, D.D. Davis, J.M.
Hoell Jr., G.L. Gregory, B.E. Anderson, K.
Kelly, J.D. Bradshaw, S.T. Sandholm, H.B.
Singh, R.W. Talbot, G.W. Sachse, F.S.
Rowlan, D.R. Blake, A.R. Bandy, D.C.
Thornton, B.G. Heikes, R.E. Newell, E.V.
Browell, and J. Merrill, 1995b: Airborne
measurement of chemical species near
Taiwan during mid-autumn. J. Terrestrial
Atmos. and Oceanic Sci. (TAO), 6, 299-335.

Liu, S. C., S. A. McKeen, E.-Y. Hsie, X. Lin, K. K.
Kelly, J. D. Bradshaw, S. T. Sandholm, E. V.
Browell, G. L. Gregory, G. W. Sachse, A. R.
Bandy, D. C. Thornton, D. R. Blake, F. S.
Rowland, R. Newell, B. G. Heikes, H. Singh,
and R. W. Talbot, 1996: Model study of
tropospheric trace species distributions
during PEM-west A. J. Geophys. Res. , 101,
2,073-2,086.



A+ EFE= R

Lee S., H. Akimoto, H. Nakane, S. Kumosenko,
and Y. Kinjo, 1998: Lower tropospheric
ozone trend observed in 1989 — 1997 at
Okinawa, Japan. Geophys. Res. Lett., 25,
1637-1640.

Merrill, J. T., W. Viezee, R. D. Hake, Jr., and R. T.
H. Collis, 1989: Meteorological analysis of
long range transport of mineral aerosols over
the North Pacific. J. Geophys. Res. , 94,
8,584-8,595.

Murao, N., N. Katatani, Y. Sassaki, S. Okamoto,
and K. Kobayashi, 1993: A modeling study
on acid deposition in [East Asia.
International Conference on Environmental
and Climate Change in Esat Asia, Taipei,
Taiwan, Novmeber 30 - December 3.

Newell, RE., W. Hu, Z-X. Wu, YY. Zhuy, H.
Akimoto, S. Bachmeier, A.R. Bandy, D.C.
Thorton, D.R. Blake, F.S. Rowland, J.D.
Bradshaw, D.D. Davis, S. Sandholm, W.
Brockett, L. DeGreef, D. Lewis, D.
McCormick, E. Monitz, E.V. Browell, G.L.
Gregory, J.M. Hoell, Jr, G.W. Sachse, M.
Shipham, B. Heikes, J. Merrill, K. Kelly, S.C.
Liu, Y. Kondo, C.-M. Liu, F. Sakamaki, H.
Singh, and R.W. Tallbot, 1996: Atmospheric
sampling of super-typhoon Mireille with the
NASA DC-8 aircraft on 27 September 1991
during PEM-west A. J. Geophys. Res., 101,

1853-1872.

P. Pochanart, H. Akimoto, Y. Kinjo and H.
Tanimoto, 2002: Surface ozone at four
remote island sites and the preliminary
assessment of the exceedances ot its critical
level in Japan. Atmos. Environ., 36, 4235-
4250.

Talbot, R. W, J. E. Dibb, K. I. Klemm, J. D.
Bradshaw, S. T. Sandholm, D. R. Blake, G.
W. Sachse, J. Collins, B. G. Heikes, G. L.
Gregory, B. E. Anderson, H. B. Singh, D. C.
Thornton, and J. T. Merrill, 1996: Chemical
characteristics of continental outflow from
Asia to the troposphere over the western
Pacific Ocean during September-October
1991: Results from PEM-West A. J. Geophys.
Res., 101, 1713-1726.

Wb e ¥isdE Bad ARM FLE

21

Talbot, R. W.,, J. E. Dibb, B. L. Lefer, J. D.
Bradshaw, S. T. Sandholm, D. R. Blake, N. J.
Blake, G. W. Sachse, J. E. Collins, Jr., B. G.
Heikes, J. T. Merrill, G. L. Gregory, B. E.
Anderson, H. B. Singh, D. C. Thornton, A. R.
Bandy, and R. F. Pueschel, 1997: Chemical
characteristics of continental outflow from
Asia to the troposphere over the westemn
Pacific Ocean during February - March, 1994:
Results from PEM-West B. J. Geophys. Res.,
102, 28,255 - 28,274.

Wang, T., K. S. Lam, L. Y. Chan, A, S. Y. Lee, and
M. A. Carroll, 1997: Trace gas
measurements in coastal Hong Kong during
the PEM-west B. J. Geophys. Res., 102,
28,575-28,588.

Xiao, H., G. R. Carmichael, J. Durchenwald, D.
Thornton, and A. Bandy, 1997: Long-range
transport of SO, and dust in East Asia during
PEM-B experiment. J. Geophys. Res., 101,
28,589-28,612.



22 Atmospheric Sciences Volume 32, No. 1

Simulation Comparison of Winter Continental Air Mass
and Summer Maritime Air Mass on Background Ozone

near Taiwan

Chung-Ming Liu' Ming-Te Yeh' Li-Zing Peng’
Chun-Chieh Wu' Shaw C. Liu’

'Dept. of Atmospheric Sciences, National Taiwan University
’Center of Environmental Sciences, Beijing University
*Center of Environmental Changes, Academic Sinica

(Manuscript received 26 August 2003 ; in final form 09 January 2004 )

ABSTRACT

Analysis of data collected at Lanyu Baseline Station suggests that the data quality was as good as
those measured at WMO supported international baseline stations. Ozone can be selected as the best
indicator for monitoring the seasonal change of continental and maritime air-mass at Lanyu. It reveals that
night-time averaged surface ozone concentration reaches a maximum level between 36.4 ~ 48.5 ppbv in
winter and a minimum level between 13.5 ~ 22.6 ppbv in summer during March 1995 ~ October 2003.
Wintertime Asian cold airmass and summertime Pacific warm airmass are responsible for the observed
higher and lower levels of ozone, respectively.

In this paper, a winter and a summer cases are selected to trace back the source origins of air masses
reaching Lanyu and to quantify the upstream transport and anthropogenic effects on local ozone level. A 3-d
regional chemical transport model is used in this study.

The results show that in summer, maritime air coming from the Pacific and South China Sea maintains
the ozone level around Taiwan near 18ppbv, which includes the 14 ~ 28% increase of ozone level (about 2
~4 ppbv) caused by ozone precursors released from Philippines, Indonesia, etc. In winter, upper level air
above Siberia and Mongolia descends southeastward toward the western Pacific and maintains the ozone
level around Taiwan near 45ppbv, which includes the 12.5% increase of level (about 5 ppbv) caused by
ozone precursors released from mainland China. It is interesting to note that even though the absolute
amount of anthropogenic emissions from Southeast Asia is not in a huge volume; their contributions to the
ozone production in the maritime area can not be ignored.
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