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AEE>AHEALEY

AR RER’

1 EMRKBERABER
2 RERRF

(PEREAT=ZFEATABENR  PERBAT=S/A+HLBER)

W =

FHRFEAFRESR T FSEN RIS ELTRE, MR RENNARLENENR2E, DR
s FARENRSRTEESMTEAER. EHNNEEEENEWRA, S H5+79L 206
AR BRBE/NBEES N TR, SHERY 1.0 1089 K, BRI EAREESIBEN
ERMAMEE NS REHEEMSZRENRESBME, ATEXZNMA TR, 8
HERA 060 121 DU, HREFEABATE, BRAT— T 2HREMHAIERBER
AER.

REEERHEEETRARREAZNESL: AFEFESHNTHNRE, LFALLFEEIR
Z. HENRMEERTIED: 2FEMEFE), SHAFMMUEFETHRARCERK. #
HRENREAEARNSE. CRARARESAEEEANGTML, REREHAR
BMGEREET, WEEREN, HILARENAT ERARGMETRER EFIREEEHESFN
EEER. AENRVEY, FETREAREDEN, FPENARRIGHETE. SEA8s
BMUESRBRERPABENE . ER|BTICTH RIS T REFEARNEEH, HitbR
BT, FEMNRBEE TR, FRAEEGHRR, RELA. SAEFLRATIRER L
EE%, TERARERZNES. FRIERBEESIE, ERRBHBEUHERITF S
R, MREERRINRARUFRMEERE, RANRBREN ARG IFS AR
8%, MRaEREE hesT S ARRESS.

MR BULERE, SE, FHsl, 85
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FRREEFRMEAEF AR T H MR
MRS, E—-TREBREE RETLEREH
TR RERNLEMHE. ki RE
AIEEEFDERRTRFEI K TR E KRR R, )
HHRAVENERIR; FRF GRS
PARE, AINTHERER, EZRRERSEAR
EER T RERNRTE. e, REBTTUERE
B REBMEEATARMBF O EENRE.

kﬁ*iﬁ?&ﬁi%ﬁ%ﬂ%k&ﬁ%&ﬁﬁ
HRHEE EPFREREMMRERBET
ERREGERBEETA, FIHESHTEEN
RERZBETHEMETR (Fabian and
Pruchnierwicz, 1977), iR BREMIRESIN
FEVEELERREMEEE RS (Fishman
and Crutzen, 1978; Liu et al., 1980). TRACE -A X
NRBHEERBRHERIFNNE TR E
RECBYEY TERKIT (Thompson et al,
1996). B FEHRFRARBRGLBRELE
R & #{f(Krishnamurti et al., 1993; Chandra et al.,
1998).

FERMAE MR F IR EF B
RERSES RIBFEN T EMA] (Wang, et al,
1998; Crutzen and Zimmerman, 1991). $+%FRE
#%1, Logan (1999) EEIHMBRAERFEHE
3500 F| 4000 Tg REXWBREEL, AH
400 to 850 Tg ZREZFHME TM: JlBBIEY
&4 3000 ¥ 4000 Tg , H 500 | 1200 Tg
TS BRRIRK.

B 2 EEATEE R EA D%
IR, hRZREERREFERRAME. &
HEAI A STRENRTRFERTE 1990 ¥ 1995 4E5EEY
HARE, LA 6%RYSEERI@ 0 (Ellis and Treanton,

RE=t=ME R
1998), B2 iRz, MAEER KLREEZREK
RABAM, RHEAKFRIIARKRREHTLHEY)
BUR®ES. REtE LEAHREGN, B
R ETILA TR AR BB, B
ARE BT R RS LI (Jacob, et al,,
1999); ifi Blake et al. (1999) & ERIRT
NPT ET S Y, SRR S YFR T
WABWEE BN EBRYE, GHREER
FIEEINOM.

HRREEHNTED -5, LaiiRa
-- =R, HVEEA I H R RENR
REE, @RS HEE FANREEERMS
PRTRHAEREEZH LT, METRERE
TR {(BRBIAIRARE TR SRFEHE IR
BURER. Logan (1994) SRR ERML, &
RECBRMEEE L mEAERE, MERR
BRMERNAN. WRETRERER, BRM, &
HAHE, fELYRIFHAE 1980 TS5k
RRIR M FHRE, MICAREATERIR
BB NRRFEER. 1 AERHS HAR
REAS MR RE R EARRAVBL.

Hsu and Yung (1999) oM+ IAERE RS
HEARRH, FTe&ERERA TSR H Rk
YN R SR REE, TE516(25.05N, 121 5E)Z
FTETE 092 £046%, 5 EFKIN(23.10N,
121 40EYERTETEE 1.77£0.52 %,; K4 E
RIARSE, RESHNRASMERIIRERLYR
WRREERYE, FHBRUIEMLL, Rt
REERBECEANBERSEMEMERS
JLBY RS AE B LIRS i SRR .

BRT BRI, SF S REARRARL
BEMy, EASEAENEREY, LRAIREHN
R, {ERIEEMATEENAREEA. &
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BRI EC AR RRRE, BiER
HIRRR AR R. TR AR TN,
REEA/), BRERERRRIREFREILE.
R RERARALL N 2R, FURERER
FEERAR.

RURHEEERcBRERERY, UE
BEREBREVRL. HERNSRHSPEEMRE
ERE, SEiRETARERSFRE. ER
AR RERTSRYPERBIRVER, BT
BAEZE AR AR BAT, MBRFAHAR,
HAUERRW, HEbE 1980 F4E, EPEEREE
THRAERERSE, G5 GAMETAG (Davis,
1980), PEM-West A and B (Hoell, et al, 1996,
1997), ACE 1 (Bates, et al., 1998), PEM- Tropics A
and B (Hoell et al., 1999, Raper et al,, 2001), k&
CENP. ;E& ARG EEREARERN, BEE
TR, TR EEE RSB RYWHNE
EEAF a0, HERNSHERBARLEER, &
RE—MER; REEEERRRLEREME. R
FMREE L AT LUAFSRE A ERENTE, &
%, ARASEXILBRER, REREWHRSH
B NIEE L PRPEEREE, RE0KH0S
REFERERME (Logan, 1999), FiAS
AAFS.

DiNunno et al. (2003) 347 P HR LA TR,

M ER T RRE R R S BRLR
&, RIREEEPERKWE, FFIRRRE
RAFN RENESE, BIELREEML. BE
BURRZ, HibRT 4 NREERARAEE
REED, BEENMLILKZELX, EEERE,
SEBAs/\E@ N, T DiNunno et al. fEREAK
RIFEAT AR R BB (PEM-West A T
K PEM-West B %) BRER. ATRARERE
R—Z PEM-West A HEIMEE RE B L%

#EE ERFER 353

& 5040 PEM-West B EFTEEEERAEN. &
It DiNunno et al. FRE7EREMARESZHAIZEIR
FRMANAEERE HRESEICERER
Emaa R ERIRPHEFE.

EALE, HR—WENE, AREREE
EFEAREMERE: CEBRE BRERLL
EAEMZ BNENASEERIEZEERN
ZHEBMAES TRROEE, LREXRE &
ERHENTALA. ERMEEHIMRER,
FHHEEZTINEERERENTERE
(Thompson, et al., 2003). AHH9EH Hsu and Yung
(1999) HAABRFR R BER, FIAT
RERFHTFEHRLEEERHE, HITRFEHR
BRERML, TR, ETRRERERN
By, LERARZEMHEEBME. LITHERAR
FLERR A KBIRESmATHHSRE
TR, HERER B R R 2 5
M 54, REWLIEGRARRS—XHAX
BITREHRLERE, KBRLRHRBER
REIEMLESS. BN MERFRASR.

— - BHEERE
hREERE 1991 4 5 HEBARRAS
Bz, BTEFAAESEE: fREN Vaisala
(Model ECCOA)M B REH, RERRRE, &
B, BARSHRALN Vaisala (RS80-15GE). &
EEMEN T —REAILISEN—X BESE
MEEMRLHFRERERE, RE LAER 18

LEMNREIRER, ERENEBHER 75
hPa, 3 90.1%ATERAEEEHE K.

AR B ER M R E RS,
Rt ERESR TR AT, Santer et al.
(2003)ARHFEASRAES, 1991 &£ 6 A 15 HNFE
HERFPH Pinawbo K1, HE —HRHFRE
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1993 #Ef. FEAREFHFLEAELERIR Pinatubo
AR, SBRPRREVWRAERER B
YA B4, Null hypotheses, HETHIER. FEREN
#1993 £ 4 FAEAREHHELIERNEZER,
B TENMTRERIEE 1993 £ 4 ARKE
2002 £E 10 H, it 202 BRE. F—VIHLESME
BANEERARE, SURTRERRERTERE
wEsL

HEARRESREZH AT 18 B, AU
WEHE A EEER, BiLEEREERHR
Hsu and Yung (1999)—i%, ¥R ¥ RB, ¥
B RABERSHLANEE TESST

ﬁ_

e e E )

| IR AR TR RS

BTHRASKERENSE, RERHE
B2 RWEELLY. HREELAREER, B
LREMAR—ERSTRE 7 hPa JE, KRR
_F McPeters, Lavow, and Johnson (1997) Ak
#£ 7 hPa Z |, AR 20 ¥ 30 EHEBHRESR
171, TMEIEMENREEERE GRERK
R ERERAA LN E ERIB R SRR,
OB BEAEA, BR4E FENEEIER
FREBNEERBIE 119 X, BEHARRA
FRR R B TS R A BATLLAESS 0.966 £ 0.053.
GRS RE, (BEETK.

B LRSS 1993 55 4 A3 2002 4 10 A, FEA AE6RLEY,

A S R R ST R R R AR BRI R R =

Month J F

M A M

Fomede b S (0 N D

Naha 26N)* 16 11 14 16 17
Kagoshima(32N)* 20 21 23 18 19
Taipei (25 N) 17 14 14 15 14

Mean
Uncertainty**

39.0 40,1 46.1 548 457 426 39.7 419
0.17 0.10 0.10 030 025 025 027 0.29

1 2= WSy 16 19 16 20
15 14 9 29 36 21 22
13 184 19 21 24 16 17

364 374 313 372
026 021 027 015

* HNH Logan, 1999, ;@R 7F 1995 &£ 12 BRll, A 500hP2 B BEATEEEH. AHFERTIALRLEE 18

NBYEE, HENRE 76 bPa.
** FHE AR

=m0 R

HERRE HEROUERKEIERR
R (WMO, 1957)B#BK#: HAERERE -
Frim R, SA0E EFTERB/NG 2 B TiH
BRI 2 08, EREREREREH
BR BEEETHONRBEBRBEETER
16.81 +0.86 km, 1HERRE 96+ 15 hPa. B 1

FIRHE L S R THAELE, TILMREBEEEL, &
EHAEMBIRAEN: SiRRRERENA
R EHHERBERENRER, K258 #
HEREERAREMA, 200.0K, HRHGE
FEEERE RE 1624 N8, MBERIEREE
+—A, 1974K, BEIRES 17.29 2 5.

IEHERH Seidel et al. (2001){2 1961 E| 1990
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S, 16000 78 &
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& =
15500 f 80
15000 '_ | 82
| 2 Jip it S5 -6 7 3 9 10 11 12
month

B L SO TR B AR IR A F e, OB R (A, IR R

FRRBREEMHEN N REEEE, R
FRESEAET—A: B Seidel et al. BEHZEF
MR, SRR AN EE ERE, fufia
RRBETEXNHE RRE; EEMMFFAR
BEEPEPRERE, TERSHERNTER
&A.

SHiTRERRF BT B R ML, SR
BN RSERY 73S &80 79+ 206
LR, HERS+ERE TR 1.1 hPa, HRHE
Santer et al, (2003)}5347 ECWMF REHEE, -1.13
hPa/decade 1. {EMARELENCEP FiRERIEER,
-2.16 hPa/decade /v, i f TE i Bl ) gl {E 456
=T, S+ERY 102089k

B E R B L RS R EER A B R
i1 E 2 4H, EROX/NEEMGR. HIEE
AERRRORAFTETARENTE, HiRN
SEHRBENE. DHABHRERETHE
] 405811099 DU, £—tuFIEEAATHEH

HEAEMERE HBREREENA, +
—A&RY, HiEREK MU BEREE
BLIRE, BHRERSESEER. RTES
B EEAEst, HhseE A g REBiEs
FEE. DA ERERASHIE RERI,
GFRETEEWHB TR, S+EHY
0.60£2.1DU, B TFEE 1.5%. &RBEEEBLAY
s, Hilo (20N, 155WHHHE, HATGHHERSA
BEEBNH, WNARIE, BEAE 30 245 DUH
(Ziemke and Chandra, 1999, Figure 5), f£3=8ML
Ra%.

EEEE REREMBAESSTRBIEHL
H— @ RS &, Dobson Unit (DU). #8
RSN E, ST F 202 HRES
FiE BB RSB AMEAE 24 2] 26 LERR, R
£.&5 15 DUKm. SENSIEE 12 2] 16 0E
@, 1.3 DUKm. BEfEkR SEERRRE LRI
FIFEE R 4ppm £ 60 F 80ppb.
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g JﬁitiﬂUﬂﬁﬁﬁﬂ**ﬁiﬁﬁEﬁUEﬂ%ﬁ%&Eﬁ%,‘
MIEA R E L.

Altitude (km) Trend  One Standard deviation
| 1.76 9.35
3 -6.18 6.87
5 0.16 6.74
7 0.76 6.01
9 2.48 6.81
11 -13.88 7.23
13 -16.47 7.60
15 -15.20 7.94
17 -3.55 8.86

19 2.53 7.03
21 6.92 5.12
23 10.70 5.99
25 13.75 5.34
27 0.10 6.82
29 -2.13 7.53
31 2.04 8.77
33 -1.76 10.35
35 -4.30 11.26
37 -39.58 17.22
39 -58.86 31.00
BRI ER R TS R IRERE

FilfER—, 7£ 10 2R THHABEN RS L.
10 ¥ 16 AR HRMEMEF T RS, RER
FTERD 16.5%. BPRERIFAEN LA
B, AL 22 B 26 NEREE. HAiERRERE
Randel et al. (1999) WHFEERAN, MFIRERAE
10 ¥ 25 LAEGEAMBERE TR EETHRE
SRR R FIARR.

nEHEGR, SEFEHRSMEMEEETY,
MNE 2. BRERETHREEEREN2ML:
HERRSNFINAE, 2FALLFSEIRE

KRN 4

F=t—HEaiR

%. HFEBMLARERBEE) 2HE
EEMEIEFABAIAR. BAERNRERBTH
FRY. EEEKEE KRN TSRS ]
ERAEEFEEMEBES, 97 16 DUAN; %
FEWAELLBIE, %355 14 DU/Km.

EAFEHRE MBS RFIAMBERY
EFFRE, ERYIER_. EHRE 10 287
RSB LS8, f€ 10 E) 16 LHRE
TREEEY TR, HYIERE T, <L
# 26 NEEFFERLAEEIAM. & 20 F 26
NERAOBCAHE R ETERM 8.2DU, B
BREL 10 £ 16 AHBFFRD 1.35DU.

A UV10.7 53 ERGRRAASRAY 13 AR
BEITY, (FRAREDMBENRR. KHH 1993
4 4 A% 2002 £ 10 AR UVI0.7 B, {FRHE
AREEIER. & REUT AR CREBA M 100 {EHE
{if, %% Hsu and Yung (1999)R5EASR, 78
ERRE ARG, NSt EEREME
B#7 5.6 DU. (n5E S BMERET S, St
ENT IR 70%.

R REE R BMISSaEE 3, BRREE
FERRERR SR, METREREAE TR,
JE AR EF Kirk-Davidoff et al. (1999)FREIIR=E
BRI MB RS, € SR EER, Tk
TERTT R SRR A R B EAR L. RTTRRE R R
SEHLBISAER — S ML RERIER, HET S
ATRHI: 5 ER SR B RS e

O~ AR AT AR
o LB S R SR R AR

RE, HoHMHAHERNRE. RERFEW
B BT EE, REABEM5ERIEY
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Trend (K per decade)
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B RIESEAFR REOUERE. B
BRERE I EREEERE, REAKES,
BEREA. DA HRAKE, B4 13 4,
WMER 25% MoSAHAE 14 ERE, B8
HYE 10%.

ffci# Hsu and Yung (1999)%5, f£546RZ,
AR T EEENHREMRERLERES 100 B
AT ARRENAIN 5571097 DU; fS{ERESEF
BNEASRRE 8731 145 DU; ARSHEA
AERACRREST U8 -25011.24 DU,
HER -0.92%8. AARLYEEERER
B R AR SRR LI S, Tk
EREMSUZITHBRCVEE, Ky
AIREM R SRl AR A AV L,
—EFEART E R RENER, SEERL
ZRRH. FEARRIMUREIREE], AT ARG REZ
SRS, HREL BRI 5.6
DU, BT BEHETVIE. —+IEA—
Ry R AN R EMBHEFURETK,
RE SRR ER T EE QBO &M,
Al QBO WYERM#ZIgH, (HRRREIRE
BB, FSRRNREGRA.

Logan (1994) BE % — i@ REEW L
#, ZETEZILENYE NO, EERBHE
MR SRS T EEWEEIN 60%, &
S/ Bk &3 B T #(CEPD, 2001), (it
FEEMuEREENHE AR RE
ERRFE. MR [PCC (2001)3REHERE], H
1980 LUK H B /E RE B, S
AR 2R UEE R EREE
HHEE 7 8%s, DNfERIvEH S T 3. Kt
FHFFERTR AT A L AN T M, B
4> 0.60% 2.1 DU, 88Tk 1.5%, BL@FMRE

R AA £

R=t=_MPB o

RAZHARHA.

HiE REBLCRREN ZREY), EXE
BE S D RKRE SR RYRE FR AT
T, LRSI E—ERME 7. BER
ERARCYPIRECHERE, EISERE
R R, RESCRYA BB AR A,
RAHER AR TR? KEIFL, RS
RESLBYAFHEARKARER, @18 LA,
SERRTHARR IR RS R R IR — RIS, B
SHRETRAH G RAREAN. BRRE
gighn, mMRASREXN CO,8CH, REEN
BEHERR, HLETS ARANEREEH
BRFEINTEM. 5 LR ERAREIL
Yimil, BETR. Bl 2ENTERT AR
SR L SR A L RE R AR AT S

[ U B R R 5 2 R R TS AU B A
FEeMe. EEREAFMFEME 12 B, HiK
FUHEFHIZFAEEL Bt R B R R R R
HERERAETRE, HRERRMRS B
FHHRBERTI9EE, SFHRERE FRE
AIRERBER, FXE; EMEEmREE
WfEAAR. HFSRE L, MERERRER
HERSEMUAHERREM ML, T SAIESRH
EHBERIREWER S

By s = SRR BMURIBAMR, R
RAGIRAER, HIRERRBCRSFIR S
feREE PR, RRTFE R 894 R EEAA
FE R ERUCRA BT R, (IR RIES SR 3L
EEMERIEAR, B0 RBRERER Y
BURE E7F. HILINRE SR S5 R EW
2, RIMEZAERSSNERH Btk

WRARBRIS NG YA, EES
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Height (km)
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Temperature (K)
Summer

2 4 6 8

Fall

W4 REERIEmAEERL.

FAERIBEETHE, HHMERREZT K.
MRRAEBCETERMEZGE, EFRAH LT,
FRTHERLENE, REREZ TRIE, EN
HRHEREEYE. AR TEEER
FIE] ARy F B BIRR.

HAERAESEREE L ERERL
HREREMMRS. NRRERL, BT
RERENREE B RERE. CORENE
R, O+0,+ M, REFREHHEKR
BmRE, T2 iR SRR AR R = A
TH % 4 B0 FRIE B b FF 1 38 HR (DeMore, et al,

1997). Hitt, BREERREFARLE MR,

I TR
EESREENNEARRRE, REEL

0+0,+M WEHBEO+0,(2) REARE
WERK, REBEFREBENENER(A
O 0y) =112 (ACk k(K1) Bbk B
k, 3R RRE 1| Rk 2 WREEEEE. HiR
JPL97 (DeMore, et al., 1997), REEMLLIE(A
O,)(0;)=-1295* (AT)/ T* . 7E43 20 5l 24 44
HER, BERS 220K, MERETR: 4 E, RS
& EFHE 10%. 5 E RS MEEE S RERE R

BRI B LA RN SR/, L MPR MRS

{E.

FERIETRFEHR ARG WERHL
R AMATEER, AL = 0 BE—[@riEREH
RESMLEER, ERRUREMERE, AL
KA RAE & R AR B S R i SR R A L



360 KA

FZt+—_hFws

£ TSR RBESORE R

AL Spring Summer Fall Winter
-4 -0.0963 -0.1347 -0.0980 0.0786
-3 -0.5225  -0.3283  -0.0239  -0.1988
-2 -0.6416  -0.3784  0.0100  -0.4970
-1 -0.5161  -0.4642  -0.0273  -0.6171
0 -0.3213 -0.2855 0.2562  -0.4566

1 -0.5359 03756  -0.5651 -0.4810
2 -0.6704 0.6420  -0.6094  -0.3649
3 -0.5249 -0.6041 -0.6071 0.1638
4 -0.3722 -0.3961 -0.5822  -0.0616
5 -0.0796 -0.2182  -0.3878 0.2326

BEAL=0 FRBEHIERER—FRHE AL<0 RREEHAS
RIEXIE, AL>0 RREFBREBEE.

8, AL /NABHIR SR L ESERREZ LR
HERAERREI AL F-4 B3 5, HENEEE-8
AHEF+0 LB, REBHBEAWEL, TRES
RFR—EREILE, S PARAEMERHRER
. E—SRPARFEMLOORE R RIBATS REIR
BML, EHRNVERUREAR. EFEHEME
R LSRR ErRE ML, £F4
MEGAK, REEMLEE—FHiREeHLAamM
B, BUnE 5 AR TR R RESETE
T RREIRR.

MU TR RE R B B3 i R e R
RAEY). B 5,6 2FIRREREEREFTS
BEEEARE. R RETREFOEMER
ft. BTHERREUEXTHRTFIESN, HE
REBMLBEARTE 4-6 2HER RFEIRINHEE
K% 4-6 LB, AANABBLEFSSREAIL
Fi94. EHBARHEHNEREFRE. B
R IEROR I RE R LA AER. o Sk

PA 28 30 L~EREREAR. SNEYIRTLAZER
HEWEr, MR AN EIR AR MM LiEH.
BME R SHIEIR A TR LE 24 B 26 N HpR, FEHE
KABR T T, AREARE 20088, &
®REE LA

R RRF B R, REA
Bl S S B RSB IR 2 B O B MR B S e 3
KRB, T EMERMEMERREIFaIETBE,
BRI SR LS B MEARDL, 8
RO R4, EHFRGBZTEA LR, #®
YT AR AR, BB EEE Hadley
circulation fEMEERMUATS |#E. BL1+4EHT, Reed
and Vicek (1969) MECERERBEFFEHIE
EAREEERML, B 6 BrnEH BRI
EEMUIBRERA. LR 5 KE 6 %35, EH
BREBNFIYENRHE ERBEERTFSE
HORFE, MR ESRED, MREs
eAatLB B R R — LA,
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W5 FREFFITHREFER RN S SR

monthly temperature anomaly

height (km)
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HESER A EET RS RN SR
M, £=, ErNRELRRY, ERNER
§ _F7; HLEE = R R LR MY
REFES, WLISHREESMUEHLNERS -
- REBLEEERCELSEN XIRCH
—ESE LSRR E RN B, T
5By (Stevenson, et al., 2000; Johnson,
et al, 2001). fMRESILBHHERFRE, W
AEBSIR, PIBRERRNSE AR
filk.

et al. (2000)A] Hadley Center
GCM #:EBjry STOCHEM {8 -- MR GTHE
R AIRTER:, HlFRATREES
R FRA R OO, MMERAIEATT 2100 &£
B, MRIMAREENE, EFRERTOREIES
FERIGEERED 37%F] 59%. Z#%, Johnson
et al. E—FHHEZIEATT 2100 Fal, FEER
R, EEEILPRITEE 650hPa BERE S
THEBLHT 09 ppb. EREENELEE L
HEAAR, FTHEEL 0.06DU 898, Dt
HRERHHE, £ ¢ AERIEREE R
REBSF+FEFD 0.07DU. BN H{LASRA
BEANE.

FIRE

HE LSRRI ER A, EthE
I AR QEESHEERNRE. 24
THENREFERH LSS TYISRRESR. —,
IRRSEGHZWER; BHEE: HEIR
X L7, NN R R RE TR, &
M ERERIEE, LRETFERE T RS,
=, B R R AL, BTEE EH R
FEH T RS E R Ry E HE T e om

Stevenson

XA

FEt-Wgwgy

FEZAIAR. =, RESHWESTER, BHH
BRARD, THERERI. MkERmE
— KB R RN ARBRERNE RS, Y, 8
FHFFRM T ERIARENIRARE
M. EE, REFSHEARKEARE
B EUPAER. h, EHABRETSHE
YR & SRR A B BY - RS SRR S HER, B
TRZEBE BB RR SRR RS AR T
HUSE S, IR HBRERD, FHEIaEER.

ARFEERBARSR+EHEEREHY
HIZR, BRAT IR EIE R e L BME R
¥, RUERRERZNES. HiiRfae
HAFISER R SHORE 2R, Mt ESE
ER—E oMM R B R, mRE
RSO HAME R, KM ERENR
WFANANRT S A TRABRIIE N, b Fa 0 RIE
BEFEARMIE BRSEE SRS, &
BH SRS RABRR T B,

B
FE R AEAEAE: NSC90-211-M-002-
016 k.

2 3 30R

Bates, T. 8., B. J. Huebert, J. L. Gras, G. B.
Griffiths and P. A, Durkee, 1998;
International Global Atmospheric Chemistry
(IGAC) Project's First Aerosol
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Overview, J. Geophys. Res., 103, 16,297 -
16,318.

Blake, N. J., D. R. Blake, O. W, Wingenter, B. C.
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Simpson, H. E. Fuelberg, G. W. Sachse, B. E.
Anderson, G. L. Gregory, M. A. Carroll, G.
M. Albercook, F. S. Rowland, 1999:
Influence of southern hemisphere biomass
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ABSTRACT

This study analyzes the ten-year ozonezonde data taken by the Central Weather Bureau from 1993 till
2002. With concurrent observations of meteorological information, results are quite interesting. There is an
insignificant rise in the tropopause heights, +79+ 206 m per decade. Temperature at the tropopause
decreases at rate of 1.0 Fosox per decade. Both are signs of troposphere warming. Values of tropospheric
ozone are obtained by integrating the observed ozone partial pressure from surface up to the tropopause. This

data set gave an insignificant decreasing trend of -0.60 = 2.1 DU per decade.

Ozone profiles have distinct seasonal and annual variations. There are mere than averaged ozone in the
lower stratospheric summer, and less than average during winter. Variations in the troposphere are the
opposite, more in the winter and less in the summer. Comparing with variations of temperature, there are
negative correlations at same heights or different heights. These suggest the dynamic process drive the
temperature change which in turn influence the ozone distribution in the atmosphere. It is more obvious
when trend of ozone profiles compare with that of temperature, in lower stratosphere and troposphere. It is
suggesledv that temperature change caused by global warming affect ozone vertical distribution. Due to -
highly variability of ozone, observations at one location may not be able to represent wider region. However,
results from this study do match those predictions from GCM driven chemistry models. It suggests the
importance of climate forcing on the ozone distribution in this area, and may explain the missing

tropospheric ozone increase, and predict a much smaller warming from tropospheric ozone.

Key words: Tropospheric ozone, Vertical profile, Seasonal variations, Trend.



