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TER - RERQMEBBOIVII  EHIRBZACH SRS - HPET L 2IREA B
AR IR ERBEENRRIGIIM LA K18 " BUTH K R2E L E & ; Intergovernmental
Panel on Climate Change (IPCC) | (1992) #f43t - 2050 FRE 2 ERBE W F A 1.2~1.7°C » #15
BHELEA03IC - A RiRLEAUTZ2IRAEMT—B LA RREY > MEfHEfEkE
FHERE S » MAEMERERERD - i HHERNERREE LA MAERERNRE TR (PCC
' 1990) 4t » A g K B TR EE vk 1| S R RR vk IR VA % 0 2 BRYSK AL TG £ 10cm(Gregory
» 1993) -



524 RERE BT TR st

MER BRI FURAER - EE T BB B s S, (IGBP ; International Geosphere and
Biosphere Program) #4838 {F » 87 B2 REBEBBRHE  BFEABEE R » JEEH
B E S R S P S E o A TR AR (B AR b MG 2 IR Y B R R R
BEREEERRE AWM EEERENHEE -

FlEE o IPCCHEBSBNE " 2RE Sk - World Meteorological Organization ; WMO |
TS B EE% » United Nations Environmental Programme ; UNEP | RS T » B 401K 5T
121990 ~ 1992 521094 FI R TAZTIRE - ISR M IR 2 AR TER - T HIET—X
fti» HERHRENE  RESRBAS%  FEFH2REAESEH2RERBAGLE « K
W TREED)  EEREFPEEMERENEEKRE - AR IEEIGTE - EHM
IR SRR REAEGRIEREAREZR  HHEEERECRA " 258E | global change
J ARG —BETRY - 2 A URIRI R TR F P .

AR BH T RRAREE , WL PEEEI S FRER - KIFIPCO(1990 10021
#e o AFIHLFRIE

(1) 8% %08 82 3 SR Y UR (Source) BRI (Sink) - UK & MR K 56 1P B9 I8 A 3 & BB TR R FE
HiELE -

(2) ERAE > RHIEHREHEREEEPHEIGPE - LB MAAN{T5 B R 5 R
HES R R - 546 B ARR P AREEREN 2T > LHENSEKASE

(3) Y PEANfa s i BB o DR B TR AT SRS » 2R B 2 BRI IR R IR R RO B e [ -

(4) BEEEVK) - VKIERERE) - AR EERZIRRIEKERNZE - k)] - ikiEEELyc - &
B EREK A EFIER -

(5) 2BRAMGE AR S DR AR RRRANEGRE - BEREPOEKEEREER
A W EES 2R REREDP R RS -

K HWmAFZHE - MRFRE - TaLls 8 RO RFL R ER - K
GRS > BRI A R R 2 B R AR S B A S R BT - T3 B b ol P RELHE 75 5 0%
ART > SREA W BT SR AR B ST © E - £ - B - KEBE 2R
GOFRER - DUMCRIRASCRE G 8 gl - A R2eRsd st BUREEE - T RgvS 3hIR IS n BRRE TR -
FE > AR AR ZRAMEBBISR R EFEF AL -

Bk PHEEAA > MAREERMET# - MPARANBERXMES - BRRENREEER
EIRR M - WIS BRI PR RS - REMARAETE - BEHEE AR
REEGETIGEIRIER > EEBRRMTREBRNEE » BESRSPEREMAOERS -

AR At —— e > R E SR RA LRI/ « RE MRk
AR HEE TR G > MEAEMMES K SRS EEERANTRERER - £ T —FN
BN ER TR, W REIREES, o RRETIR W -
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-~ TEEBIEHAE ) B T 2EIMEEBE

(—) i ERE

T#ESFAE , (Radiative forcing) —5 » RERBRBREEBRFAER  TEEXBE2R
R EE > BE-FERTOERFERAEKERRG - L58%  BERREEFEEER

BRRE > HIEASRE "EHERR, B -EEAH > HERWT (Ramanathan et al., 1985 ;
Hansen et al., 1981 ; WMO, 1986, 1990 : IPCC, 1990, 1992, 1994) °

ARE—RERTORE  ERSNEENPENIRYE  HYPEEN S8, —KRT
B SRR, (AT WM™?) « HEtERHEA —#ZEH KRR - 3 R RN E
THRBAER T2 > [T RERETREER TR EhHE -

- REEFALUERAGESNE BERE  FEMNES - EREHERE > MEARZRE
BT HRBARBKREARESASHEBMETRRN - EERAE - EREHIEAEN
HE - HAERANES EAREERRIEUAFEROAREERBRESE  EVEE
REERES  MHEMEERBLRE -

MR L EERCEZHAETANREEETR DA REH FHAERE - WERAEERERL
- FI 1994 IPCC#E T - BFAMR -

(1) B#RJ%E 54 1 A & (Instantaneous Radiative Forcing) » RIS §ii J& S8 IR AN 17 S8 F 09 o /8 TR
FEESHEGRE -

(2) A% MAVERS (F A & (Adjusted Radiative Forcing) » RN/ 4B g SR H#E 1T BRI ST B4
B .

Rind and Lacis(1993) @ 547 Itk ~ A BERER > MHEHERZRIE|EWD50% K > BEHE
AFE+026WM™2 > HEAFR - 1.22WM ™2 » ZEXFRZEZTE - B4 HREWEREE
BB BATHAFRIETULTRAESR

AF = MAT (1)

AEREBRERBRSY  MEHEESREPEERBCOIGIM—F - B CHIGIM—FF > &K
2 N0 38— % » B2 CFC-11 ¢ Oppb i@ A2 11ppb - BiE CFC-12 1 Oppb 38 /i % 1ppb > B2
Z2HREERR 50K - REABEHBIGMN2K - RBRRFFERIEH LB ERER0.15(1E
HE/N20.05) » FE - BIMB\EHIERENGE  KERANPR0.28~032 » ZRRALEEHL
» A =-147 - MERAFALEWESERARIE - A 1B03~031 » B/ - HFCO2 18
Hn—4% ( # 300ppmv 3@ %5 600ppmv) » FHEAFE4.35WM 2 -

IPCC(1990) & L CO; + CHy ~ N2O - CFC-11 8 CFC-12 % B 88 » 7 1990 Ry K FIRFE T -
ZENBE 2 BAI 5T A FE (SRR » WPLCO ¥ - SR CHAERL - 21
206 ~ 12400 8215800 - FHFEE CFC-11 1 CFC-12 # IR M EN LB KR » TAREAR TR
P (260pptv,480pptv) 8 CO2(360ppmv) £5/NF 10° £ + AT LIBEBRW S » CO LA RER M
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SO% &Sy - CFCs£522% » CHy R 13% » NoO 5% > HEERAKE 7% » KiK (H20) 15
2% - [E 1 AR IPCC(1994) LRSS 1F I BRI T3 8 ay DUAOR B R BB 0 - MR B 5 &
RV ZEELE -

EREEHMA
3 a3
CFCs + HCFCs + HFCs
2 N0
CH MIBEAEMA
1 — COz
WER LR
KERMEER Y
0 LE?
-1 |
a8 e
-2 | i o
o (®) R (R () GEFR (FEAE)
TAER

1 IPCC(1994)Fr#kes i THEaqR  BERHE - R| - BIPHUA - X5
ENERBHENTEARRLECEHFHE -

(Z)2BIERE

THENERE, WESHEA > BiE—S#E T 2R85B % (Global Warming Potential ;
GWP) , —FHAMBE - (kIBIPCC90)WES : E—2IRGPIRESHVRE » HGCGWPHBBH
BRIAFREBAARE  BHEFENRIEESE  ®1ATCOFImEERNGEE  —
ZWLLE -

R COMGWPHRE] » HMREHLUCO: [ - MGWP ENEE - ZESR2RY
WEHRREERS THESEENGRE - [HIRENEABER(RRE)NWEHEHRE] -
ARITEAERER —MHERKFHNETE  AUREBWERSNEGHLAZE - 54
CHy #5552 OH ~ NOxEITLER R FEIR BETE Bk Os(Seinfeld, 1986) - T 19 /& A Os X & i iRt
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i’)’&)@ » W RIS C Hy 182 B ME (Indrect effect) - HETMEEFGWPHH HETEY > SHMAFZRIE
R B 0 B B E (direct effect)(Wuebbles, et al., 1995) - & —Fi| L IPCC(1992) B {d B~ 100 4F1%
BARFERB GWPH > HEBERETOLSRER -

FIH 1994 FEIPCOCHt H e BT FENRE REBH GWP (H » 15 LB {E F ik IPCC(1992) Y fd
HERE > K {ECH MAH REBERE - FiEECFC-11 ~ CFC-12% GWP {H#57£ 1000 2L £
c BA L IKBEWARRTHNCO ZE - DIRHRRAERENRIMSS  COMAFHEEK
KB 2SN - EARPHFZIMCFC-LIERARE  HEBEHAFERM  2EHEME
» HIRIU/ AR IR - EEREAR) A F i (Goody and Young, 1989) - Fi A GWP {HE K -
544 BN R % CFCs iy {8 5 HCFCs 88 HFCs » Bt EAE SR B A 43 I T A B R
BRRE » HHBERES AR - A7 UK 2RGE L & 88 05 7T B8 & 4 3 K5 115 A (Wallington et
al., 1994 ; Daniel, et al., 1995) -

. AREREE GWPE A 2REHER CO, PR EMER - Bu DGR AR KSR E
FEHZHGEGBOER - E4 > HI2REEFBEFERE < CO REHE X » frllz
BRI CO: BRFTE50% DA LR R EE -

F— 0L T " 2BIBEES » GWP , {H(IPCC,1992) -

2ERA GWP44 GWPEM#F R
(B2 A) (F] 4 2x A2)
ZRAL% CO: 1 A
V4 CHs 1 +
N20 270 A bw
CEC-11 3400 Ao
CFC-12 7100 % 4o
-2 1600
HCFC-22 & 4
HFC-134a 1200 .

Z-HRERSNR

M ARPH REBRERBCAIGEN PR - R RFILKP SRR R A28
b BRBREUR - T H BB R S 1985 R EN R IR LUK - HHBR N ZEET 8 R E BB M40 K
R AR R E T -

{38 WMO(1994) + Bojkov(1995) » 2IRMAERAME ISERD 5% - FHTME » PR
WD 6.5% » BLIREI.5% - TEREEERFCOARLT)RY » LUMEELERS RS
- AR ELLREEERERERERRONMY - RERERIR D8 - Bojkov et al.
(1993) 354 1992- 1993 FF £ T » JLLREMBEHRCH R R EMRER - WEBERD 15%
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FEHRAR -

RRFHE
o JLIRP A 1993- 1904 F X F AR > B » 1994-1995 F 2 F KR - HYEE B 1992-19934F

ABBE AL ERRLERINDEY o EELH 0 19944 10 AR L2 HE RSN B
A8 5L (91D .U ) (Kerr, 1994) » DR BT » 2IFUE RAHD 0 MBS 8 AE

BT RIS YR

£ 19M4EIPCCHECRERY " 2HB AT - GWP , {H - *(ECHH
FRRTERIE - KRB R B RERBE) -

& E RN £ & M (F) AR R A T ZGWP1A
205 100 5005
Carbon Dioxide CQ2 50-200 1 1 1
Methane CH4* 14.5+2.5 62 24.5 7.5
Nitrous oxide N20 120 290 330 180
CFCs
CFC-11 CFCl3 50x5 5000 4000 1400
CFC-12 CF2Cl2 102 7900 8500 4200
CFC-13 CCIF3 640 5700 8200 9600
CFC-113 C2F3Cl3 85 5000 5000 2300
CFC-114 Ca2F4Cl2 300 6900 9200 8300
CFC-115 C2FsCl 1700 6200 9300 13000
HCFCS. etc.
HCFC-22 CF2HCI 13.3 4300 1700 520
HCFC-123 C2F3HCh 1.4 300 93 29
HCFC-124 C2F4HCI 5.9 1500 480 150
HCFC-141b C2FH2Cl3 9.4 1800 630 200
HCFC-142b C2F2H3Cl 19.5 4200 2000 630
HCFC-225¢ca C3FsHCl2 2.5 550 170 52
HCFC-225¢b C3FsHCl2 6.6 1700 530 170
Carbon CCls 42 2000 1400 500
tetrachlonde
Methyl CH3CCl3 5.4+0.6 360 110 35
chloroform
Bromocarbons
H-1301 CF3Br 65 6200 5600 2200
Other
HFC-23 CHEF3 250 9200 12100 9900
HFC-32 CH2F2 6 1800 580 180
HFC-43-10mee  CsH2F10 20.8 3300 1600 520
HFC-125 C2HFs 36.0 4800 3200 1100



Nt+=%+="H Hii = BA 529
%= (#1) -
mE R A &8 (F) IRl 8 M AR 5 F Z.GWPHA
20+ 1004 5004
HFC-134 C2H2F4 11.9 3100 1200 370
HFC-134a CHaFCF3 14 3300 1300 420
HFC-152a C2H4F2 1.5 460 140 44
HFC-143 CHF2CH2F 3.5 950 290 90
HFC-143a C2H3F3 55 5200 4400 1600
HFC-227ea C3HF7 41 4500 3300 1100
HFC-236fa C3HaFs 250 6100 8000 6600
HFC-245ca C3H3Fs 7.0 1900 610 190
Cholroform CHCI3 0.55 15 5 1
Methylene CH2Cl2 0.4] 28 9 3
chloride
Sulfur SFe 3200 16500 24900 36500
hexafluoride
Perfluoromethane CF4 50000 4100 6300 9800
Perfluoroethane  C2Fs¢ 10000 8200 12500 19100
Perfluorocyclo-  ¢-C4Fs 3200 6000 9100 13300
butane
Perfluorohexane Ce¢F14 3200 4500 6800 9900
Trifluoroido- CF3l <0.005 <5 <1 <<LL1
methane

i > FIRREF S EE R\ RZ AR R R E AN R | B IEZ S8 (WMO, 1992
; London and Liu, 1992) » @ HI@INB R B AL 2 R PELPRSEEE - BE @8
BRI RO S A — B R e E - T MR WMOL94 R EFimE F » hREE
BERE -

A HEREFRERESNEHBD > MHREREA (MR8 ~12/48 » Mohnen et al., 1994)
Brighn - HERRKBEARCEFGZEE 2 A L - 5558 5L 8BRS B 3t TR Y = U7 i &
» HBERTE 9.6 UK Rk th 2IEEENRERE » LIS H/ERERFTFEIE I - BN
KR EBE - Wang et al. (1993) Frl L 3RE > IRHEH NGRS EHNEN » FrgEHWAF
{8 - BEH MR B R ASH A F{ETEEIEHE #53F - Hauglustaine et al.(1994) 6 f§ —4eda s ~ #177 »
RN > SR TEEGLUCHFEA RSB - FrdR B e & A FEJHS0.55WM 2
o Fishman(1991) | A7 1965 ~ 1985 £ ] s A sb Fr Ml BB REFEBH 1Y » Mkt 2
FRAFEES0.15WM 2 » TPCC(1994) AIJEN T 2 % dy LIS $1 5 f8 R S8 I R AR < \EE RS
02WM~2 ~06WM~2 - ¥ S > Hansen et al. (1993) $gH 19704E LIAK » B GREWA FR
ERHAFEES-02+01WM—2 » IPCC(1994) BIEY £5-0.1W M2 »
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ERESEENMER  RARBEARACENELDL  HRENBLITEN  BEERE
BEFLHMBEYENRL  UERZEIRER AR -

R 19944E6 H 19-23 QL RAEBAWMEBT EMOB BN GR : "RE  RBRABHR
B2 FTRHEMELR

FHEREFMBELD - DEBEA LN HAR (3200m) #3800 - WHKFARRE - BRERTF
£0('D) - IR - AR EESUEERE ERIE LA - DROEE KSR BRI MR PE
HHR KRS FRIMEM - KRS THEFRTAO('D) G REKIE  MPRAEEOH -

& (OH) BARIBREN L FLLEWETIEROHRIE - MABMHLBLRE -
Hep o B (CH,) ECOERRME - MBRHEOHREMPRERGE (HO2) - HLFF AR
NO & & » HIHO: BB NOBIRER VO, & T NO2 KM% » FiB s BRFR/O0(CP) » i
REREMEMHEEREE - B8 ERCHLHRELTRCEREMRKY  E—FRE
ATHER > XNRBPERPEENOZEST - RENOSRE > HO,EE EWLEHEHEO: K
FE > SRR Os MR « (LA BB RIER - W 2FWHEE (1992) - &5 ™ & Isaksen(1994)]

BRE LBEE P FHENRER @ PEHEEN/KAS TEIEMEINS D ? HE KR
RN ER RS AR UIRBEKEBNEREH - ZANMERE - PEYETEANES
HGERIEERMEY ?BEERS L UREBRNBENEREREEMIER - &% REP

EHRENNO S ERTIEAEM? LERBAFSARCBEAEBHINER - AL

HREEHGERNO TR =@ A FER (B 2) © () PIEAEFEL © (b) S HEH AR
B (o) EMEEAABPERHINO » BILBRIEMKRPANESALEYE  REBREHRES
B » HEuiE i g NO(Mohnen et al., 1994) -

ThBYERENT
FHuE sk dI=tott= Schn
A BT
R 77T
%\X NO
o= O

F— DR EREEGE 10g NO

8-12 km

@}

=]

BREEEE

B2 HHEANO ATEERNA =R E (a) ~ (b) » ~ (c) » HEMEBRELERR
SAEER - BATHE AR REIRT RiE (Mohnen et al., 1994) -
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DAER GO ERE - PHGRARY > HESEEBEMNR - St (LB KEEE T oe g &R
EANREBRELN > FREERD  EREMSOINARKRRBEREER - T8 EBEMD
HIETHEENE  FARYHEERIREREMR  BESTHERETRE - RIBETE - TREES
THERERVNWEEFRE 2R EEEBR  BhRERTEERTH/EKk&EE (PSC ; Polar
Stratospheric Cloud) JE st RIG 10 > MBR BRI » EHTHEREMERD - BR
THE R SRR EMS  HEE AR REFE AR Z R B RE) S EAHM - Toumi et al.(1994)
» Isaksen(1994) 82 Molnar et al.(1994) 3043 BRI & W] fE AL » HEFEBEHARRE
THERETE R » EERTHRGENREARRCRERRE I ESBE) > MBEEKR
REHTE  ARTHEEZNERDNRY £ —HRTHMRZIGLEETLNRE -

4 HIBHNMREAETFE2REBREIREN > ETRENRSE > FE ELTHUES
MAHTEA - K 1991 F BB AERT R HAGH# (PEM-west, phase A) {IR 7245 R (1995 JGR
MHET]) - FREEN R NMERR WA EEHEHHTH R (folding %) - TRKH
HH > FERRES Oz » BKSEREAHGE N (Browell et al., 1995) - 554} » T 1L
BRERERNRE - FEE B ERERN AR ETREAN (Newell et al., 1995) - ki
PEM-west phase A ffifll &8 AT E TR LB R EME - BRI PESHREANNCEMEREY
RERBEHILI - BEBAYIEHEKFE (Davis, et al., 1995) -

PAEfEEER B BRI MET S TS G R S/ 2 #ig i HIAREN » Halgos — &
RS > BRI EERR T #HG  EREEENEEN LFIRE  LHEEY
ETACSWENRERERML > F2EEOEE - HARRLAREARCBRAZRTHW
ZERIE -

TFARARERFHE » WMO( it RA 2L IFEHEER GOs;0S(global ozone observing system)
» HEB B GAW (Global Atmosphere Watch) » it 1F# #f GLONET (Global Tropospheric Ozone
Network) » HE BTG - #8272 - MM - FBHEFEENS > KPFARMARBET S
WENCEYEE  SFWENEL  SHEFCE  MTHMERVCE  THREMARM -
HEFRERCNOR » 2ESKRFH/EHEYREREMCBRE  THAERCEYWENNO By
2E) > TRAEEHHEDSMEFAR  PREENBERRARES - [GBP 2 THBRBE KR
{225+ # (IGAC ; International Global Atmospheric Chemistry) ZRIEEE & WMO » H#EE) 1998 4 81
1999 4 £ B ¥ 5 B R & 4F (ITOY . International Tropospheric Ozone Years) » B9 it 5L & Bl fE
FEVTE W TR R HE B AH BB 25T 8 > T 7E 1998 BE 1999 4F & 1 #E 1T B /5 B M B B B IR SE T 1F -

EREWRERAXAIFRESTE > Penner et al. (1994) 2 " {L2 / R & E S (Coupled Chem-
istry/Climate Model ; CCCM) |, M#%:& - W RLNB SHIZEHE - A £ - GCM(ZIRARE
BER) > SHERRERNESE - BES - - Bk HEESE > i CTM({L2E2 1K) 5
HARTHREREHEO: SHB L2 ENR LR - WA GCM ot - [[F ARG E(LEER
(Biogeochemical cycle)( 4156 A 5575 MBEMAERN ) » & B85 LW a0 N2O ~ CH, ~ NMHC(Non-
Methane Hydro-Carbon) & gy kBRI » At B2 S COL 8 « RRIBHUKL (aerosol) « kIS4 T
SEE - R CCCM MR B R B K REERIR » — BT K -
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B - ki - R

feB g = RERRTE
CTM | 2 EHE - SR TeEE|  (oony
Chemical Generall
Transport BERE . 8% Circulation
Model) - — Model)

EYEE (B ER
(Biogeochemical
Cycles

B3 Penneretal.(1994) Fritss s L2 - RIEMEESE K (CCCM ; Coupled Chem-
istry/Climate Model) -

HEutBER|BHUTENTE —HUAARFETHORRE  HEREFRTHTHE
HFRARREBEFRHREE - Akimoto(1994) 5347 RWIEH - fHH A A B B /E R (7R E
2FEFURLEAM - BRABR(2QRK) KR 2%/ F - -5 AEFKEANR L%/ & > - 100 BE
BEAKE05%/ 4 - EFRBAREIGMRA - BRZEFIMEARBIEKNO 52 NMHC £ 438
By - HLNR SRR - it R &4 LU 10 4218 0 8ppbv KR EFt -

1991 42 PEM-west phase A 881994 4£ PEM-wst phase BEEBEHHICF S HEI A - E - &
HEREEETFRARENAHOMETLE  FEHEHEECORPEARRCEER - ERE
REFEEN I > THECAETEE2ANEY > RERSHAKREHA RS - #E52
BEHETIRELE - SATBRABRETBEIESRESBETRAREN - KB RER/FATE
BRI SRR T RO RE RN - B LI BUR R E R RCEZ AW TE - EEZHHE
SEECD - ERFERERESNTAE > AGUESEESREEVENREAREBHREELDL
AR B SR A B L Bl A — i -

B R R RO R

HYE AP R B RROEE - EER T3 (Hobbs » 1993) - HEMER KA KIGRET -
S@OMER A R - AR RIR EBUE - B BIERIR RS EREEE (CCN ; Cloud Condensation
Nuclei) - @IMEHHE > INREE KSR (Twomey et al., 1984) - ZHIGuTHET Bk & RVEREH 1
B(AF)  BREREREERBOBUERY -
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HE  EHRERNREHANEaRA N —BIAS - RSB 2RI HATZIS
—E - 4 > HIEH P BRI/ NE R R AR - BIRERIER ¢ DUT = 8 5K S
FETERT (i RORTON  RAIRAT & - TR RRIBRER -

(1) BF Ay E R MRE 0 RERRIR 28R - HIREERE@HE - B ABED
B REFT BRI 2 MR = R K -

(2) ROPHAILBEERAAFEE » RERFHER S > OERHEREBREERE - KRR
15 R 8 B TR R IR R Ot SR e M B R N M 3 -

(3) RSB RBEROLE - BEBRFAEBIANS A - TIAERETR » BHRY MM
HAERRARIBI T > HANE LB & BB B I K P B O -

HAERERFMS > Andreae(1994) IEHR =M HE - UFEHREBABFER 106 - HRE
BioNBEdESE  TREHFE EEEREER -

BRHEK/NGHTES » Andreae(1994) $2 AN 4 N T H MG - Blda RE BB K/
izl » [ 4b BB E AN FE o B ERERP 001K E10HKRE R T > HELREDTAHO]
~1HORER L ~ 10BoK 21 - ERAFEHME - MEARZSWR TEETA0OL~01IHOKRE - B8
L 0.01~0.18oke kT - TEREHE G THRHLEKERR - &R TR HE TR
o e BB M #EEE - 0.1~ THUKAVK T E Rh MU/ M T A g S 0 8
- ERRLT IR KR BB - BRELBRRIE AL - BR 1~ 10HORAVHAL T A E SR E AR
g T -

20 b

¥

(@)

AREERIN log BBREI ZH LR

EB (k)

«

&4

L:Q

M

& |

i |

4a| v

¥ a

d 100 |~ \

bl ® :

& 0 . | L ol . X 1
b 3
3%

<

®¥

BB (k)

¥ F fA41F

F4 HEEREMAC TE (1) BERA/NG (2) MR A/ (Andreae,1994) -
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% MM E 2 ERE T B JERE (Te/ 4F ) (Andreae, 1994) -

R 1&3HE ot e
R & 5 gp | PAERD
(—) B RR
(DM BB 1000 3000 1500 |£ & &4 F
(2)&a8h 1000 10000 1300 A4 F
(3) X 4 10000 33 45 F
(4) EEH BMEAA 26 80 50 84 F
RER
(DABBHAR ALY BHIB/A| 60 110 90 tmii T
BB AR AL
(2) XL B34 SO2 » B 348 KRB AL AR 4 45 12 tmds F
LA
(3) &£ B BHEA A BIEL RS 40 200 55 tmis F
40 B AR B R
(4)NOx A3 » F ¥ m sl BARfA | 10 40 22 1845 F
e 2150 23460 3070
(ZIABR
EX - Jid
(DT EHA(TELIERE) 40 130 100 |48 tm s F
(2) 1 10 30 20| £ & Bt F
G)ARMHARB(TLIEHEE) 50 140 80 tadsF
RER
(1)SO2438 » A 8RR BAR 120 180 140 tm#sF
(2)NOx&.5% » AHA R A BAR 20 50 36 | E & 44 F
(3) AN B Bl A MAE B8R S 44 5 25 10 ta¥sF
v B R MR
At 245 555 390
(=) &3t 2400 24000 3460
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B 01~ 1HekENN THRREBREEER  AREMTIKRBEMEMAZ - el
R KBS - TE R R KK H2S0s » B(NH)2504 %K F » RiEAME  BESEK
EWEEEZ > UG EHERA D RBR - 8K KBESR - (B20.1 ~ 1ok TR RS AL
WEIEE M M EERE -

R CBWENE - — BRI EFRRAR (Sulfate) 7K T P E - HRZMERR (Nitrate)
o L T H (RERATE) » TREERFERARBEISO2 - DMS(Dimethyl Sulfide) ~ H28 ~ NOx
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Anthropogenic sulfate solar forcing (Wm™2)
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°C COMBINED LAND AR AND SEA SURFACE TEMPERATURES
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The Uncertainties Associated with the Global Climate Change :

The Effects of Tropospheric Ozone and Aerosols

Chung-Ming Liu

Department of Atmospheric Sciences
National Taiwan University

ABSTRACT

The paper has first outlined a few uncertainties associated with the quantitative estimation of
the future global climate change. The definitions of the radiative forcing and the global warming
potential are introduced. Then, the discussions are focused on the effects of tropospheric ozone
and aerosols. Generally, the uncertainties associated with the tropospheric ozone are mainly with
the uncertain future increasing trend of tropospheric ozone amount, which could be resulted from
* the atmospheric transport and the complicate photochemical reactions. As to the uncertainties
associated with the tropospheric aerosols, there are troubles in determining the size spectra, chemical
composition, optical properties, spatial distribution of aerosols, and the cloud physical properties
after aerosols turning to be CCNs. In all, research to clear the discussed uncertainties in Taiwan

region are proposed.

Key Words : ozone, aerosols, climate change.





