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n7AFah—RrEE, EiEc OEHICR L TiECFC-11, CFC-12, CFC-1187 L RFETHZ L &93,) 7
oRZAFud—RCEORME LT, BIRER, EEAM, RWEWE, G, BIROBEERDH Y, (LFHITH
W) I D EETH D, ML) ME~D R BERRNC L b, ML (SOWE) [HHORk)
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EL IER AL TW e mr 7 vt —R U ETH S, 1970FRET¥Roland bic k> T, ymr 74
ORI DA T VEORED L ENICE ) NBEARRICE Z 52BN ERHEN 5 (Molina and Roland
1974) &, FhE 51 TI9774E0 b BB E (UNEP) T2 mu 7t nh— R EREN#ERShD Z L &2 D,
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—VBEE] BRREN, SHEEOs e 7 At ah—RVE (ET ey CRC-11, CFC-12, CFC-113, CFC-114,

F1-1 EhHooOILFo0h—RoBEE0OF Y U BRIER-ER

BFEIny) e obp
CFC~-11 CCIzF 1.0
CFC~12 GCl,F, 1.0
CFC-113 CCI3CF, 0.8
CFC~114 COI,FCF; 1.0
CFG-115 CCIF,CF, 0.6
(s\gv)

Halon-1211 CF,CiBr 3.0
Halon-1301 CF,Br 10.0
Halon—2402 CBrF,CBrF, 6.2
(Z0h)

bt doE CCl, 1.2
[N =]uk 357 CCl3CH;, 0.2

IufEgoOy

HCFC-22 CHCIF, 0.055
HCFC-123 CHCI,CF3 0.02
HCFC-124 CHCIFCF, 0.022
HFC-125 CHF,CF3 0
HFC~134a CH,FCF; 0
HCFC-141b CH4CCIF 0.11
HFGC-152a CH,CHF, 0
HCFC~-225ca CF,CF,CHCI, 0.025
HCFC-225¢h GCIF,CF,CHCIF 0.033

ODP:Ozone depletion potential (CFC-11%1.0& U= BB M- YA L uEEE h DEXE)
AFEASOHIZRI= &% (AFEAS 1997)
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CFC-115) & 3D my (BREBA-s nu7 A mi—R 4, Halon-1211, Halon-1301, Halon-2402) (1-1)
% 19894 B D106 B IC BEBEAIIZ50%  THIS 5 Z & S bz, T b U A —VEEEIL, £ORMENDUE
PR CAERH OB LT ARESh, SEETIIT TIZI995FKE b o CTAE LHBENEEINDITE - TVD,
BT B o TRIFRRETA Y VB~OREN LR VYE (RE7ry) (R1D BRI TERRN, Zhb
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JRF BRI T DAY B EBESHIC ST 5 Z & L7225, (K1-1, Anderson et al. 1991)

sunuZiiul—RUoEEAY VERERE ThHD L LbIZ, ELD TRWVIEBLELZE T 2LFRETH D, (&
1-2) 7z, RR]FCTOEHFEMRRVOTEORBIIRAICETERLI L LD,

KEFD 7 aw 7ivFa —RAEOBEIFEITIITOER DI U ®icLovelockiz & - THIH TiTh 7z (Lovelock 1971)
DB, NOAA/OAR/CMDL/HATS (Halocarbons and other Atmospheric Trace Species) S°ALE (Atmospheric Lifetime
Experiment) & % W i, % 51 X #£ /2GAGE (Global Atmospheric Gases Experiment), AGAGE (Advanced Global
Atmospheric Gases Experiment) &V o725 LV EGEICRIER R ENTWS, FESTHITHON S LEIOKRR
fEE (Mixing Ratio) Z2OWTh, ExDrun 73l —R U EOLEER L RHENSAFEAS (Alternative
Fluorocarbons Environmental Acceptability Study) »S8ME SN TVWEDT, THh & RKICBIT D EHHEMEHFA VS
TETRILORITREHEENRETH D, (K1-2)

CCLF(GFC-11) + hy — CCI,F + Cl

CCl,F(CFC~12) + hv — GCIF, + Cl

Cl+ 0y — CIO +02

Clo+Q—>Cl+0

ClO +Cl0 — CI,0, — 2Cl + O,
Fig.1-1 Role of chlorofluorocarbons, CFC-11 and CFC-12, on the ozone depletion (Anderson et al. 1992)

®1-2 TLRENEIEORENREN L FHESH

Pre—~1750 Concentration  Present Tropospheric Concentration GWP Atmospheric Lifetime
(Northern/Southern Hemisphere) (100yr. Time Horizon) (Years)

carbon dioxide(CQ,) (ppm) 280 3703 1 120
methane(CH,) (ppb) 722/680 1842/1729 23 12
nitrous oxide(N,0) {ppb) 270 316/315 296 114
GFC-11 (ppt) 0 262/259 4600 45
CFC-12 (ppt) 4] 546/539 10600 10
CFC~-113 (ppt) 0 82/82 6000 . 85
carbon tetrachloride(CCl,) (ppt) 0 97/95 1800 35
methyl chloroform(CH,CCl,) (ppt) 0 47/46 140 48
HCFC-22 (ppt) 0 146 1700 11.9

sulphur hexafluoride(SFg) (ppt) 0 47 22200 3200

GWP: The Global Warming Potential is typically used to contrast different greenhouse gases relative to GO,

Carbon Dioxide Information Analysis Center: Current Green house Gas Information, http:/ /cdiac.esd.ornl.gov/pns/current_ghghtm
(Oct. 2002)
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07 NFa R EOBEDELED LTS Z L b#ESTTWVWS (Walker et al. 2000),

1-4, #@FEICBT5o007)04A0h—RU%E
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TNVA BRI, RETNTHEEICRT 5 AR HREREE VB LELBND,

WHEREICRIT 5 7 v u 7 A b —R O s (#Fn) BE [CFCleqidHenry DERNIZHEVY, K& HIEE(CFCair)

& B AR (F) OF%

[CFCleq=CFCairxF

TRIN, TOBRMEFIIKREES OB (K1-3) L LTkEESNSE (Wisegarver and Cline 19853 %\ \iZWarner

and Weiss 1985),
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Fig.1-2 Annual mean dry air mixing ratios (ppt) for CFCs, CFC-11, CFC-12 and CFC-113,
in the Northern Hemisphere and Southern Hemisphere
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Fig.1-3 Relationship between seawater temperature (°C') and CFCs, CFC-11,
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THERELE T/ er 7 vt uh—RVERERRL, BELL BT LTV ZEZARDIETTHE R, M1-4TiE
PFLBE 53R TRLT, 300~400mfHEicBAEZHOT 7 7 A M biroTND, ZHUE, &0AEVEERKE
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LX5bDEEZLNTVES,

HRIZBWC b7 nu A h—R RS ET HEBIREE L TONRNWI Lb, KIET/ee gt
I — R TR OB X > TBB L TN 2 L&D, ZOROWKOBE ZBHF 50280 P L—¥— GBBFF)
L LTHlEFEOSECIIMAINTE R,

1-5. @BARBOLEELL—H—LLTOYOOTILABRAh—RUE
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and Nagata 1991), 7 rue 7 4 nh—RUEBFRBICETLALEL SN TVWRNWI LRb15, ILRFETHAS
nTnWaHEk JEXFEEFEK, North Pacific Intermediate Water (NPIW)) i3, &0 KE L THE-SIT5 Z &
BTEDZN, bolbESOBENWDEY OBEETH526.80 0128 5CFC-11OKFERICKIT 2070 % K1-TITRT
(Warner et al. 1996), ZiiZ k% & TEELATERER O A5 — Y 7 AR CCFC-1LEE <, BEFRICAD - THEL
Y, EHREIPLBEICAD > TELS 22> TS, TS H&KEETCFC-LIORKPEAITEAEML TVl L%
E 2% ENPIWR AR — 7 Mg ROMEHER TR &, TUNERFINER > TV 5T %, TORIIERIZR LT
HLWzan,
7 anZ Al —RENEKREOLE FL—Y— L LTESAVLRTWAEHBED 12& LT, FREHEIET
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Fig.1-4 Vertical profiles of the CFCs (CFC-11 and CFC-12 ) at 30°N, 15°N and 0°, 165°E.
The water were obtained during the R/V Ryofu Maru Cruise.
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CFC age (yr) = {({ICFCal - [CFCsl) / [CFCAl} x 100/ Z 2
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Fig.1-5 CFCs sections in the eastern North Atlantic in 1988 (CFC-12 (Top) and CFC-11 (Bottom))
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Fig.1-6 CFCs sections in the central North Pacific in 1992 (CFC-12 (Top) and CFC-11 (Bottom))
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2OBOF L, BllEShizs vn 7 duh—R EORE ([CFCl)E, KBRS LUHES BRSO bOEHY
BEE LABOTRKO b OE AV SHEE LADHE) NOIRSNGY B u Tt uh— R EORMKE F) %M1
T, zuuIAguy—REDSE (pCFC)

pCFC= [CFC] /F 6))

VB HETHS (pOFC age), HEpCFCERET O va 74 h —R UV ERAHOES L DEZEST, W
DEZOKPEEFLICHEEL TWENEREL D D THD, TOHETHE, WANRELTLE S LCFC ageldis
ENRELTLES Z L& L5 (Yamanakaetal. 1998), 72, BREFOKRKE ORFMES EMEL LD,
ZIZT32HDOKFEELT, 2o07uuIAtual—R ok (CFC-11/CFC-12) 236 LD FETCFC age
ZRELDFELHAVWLNTE 7 (CFCs ratio age), ZOHFETIE, 197T0ERNORKETO s na 7t nh—RY
BB —E Lo TLES LN DY, ZDIADCFC ageDiHE VR TERNI L EWVWSHERSH D,
B1-812iE, B1-7T AR Lo KTEHED26.8 ¢ 6 T LIz 5 pCFC-11 age, pCFC-lQlage:}’c’: X U'CFCs ratio age #7797,
YEK DIRA DEEIT X 0 #T-pCRC-11 ageopCFC-12 age 71SCFCs ratio agelz ~CCFC agedS i< 725 TV B,
CFC-11°°CFC-12 - A U & 9 ICCFC ageD RLAES B A[EER{LFE M L—¥— & L CCFC- 113 & TV
(Wisegarver and Gammon 1988) 23UT4E, ?ﬁ}k FTOCFC-113D 73R 3 AE S (Roether etal. 2001, Vollmer and
Weiss 2002) ZDHWITITEREET D,
El, 7nuZAdud—RHTIERODEDO TEERANT v {UHi#E (SFe) OFABPH/HINTODD, MK
FCELE DO TIRIEERTD, Ny 7570 RV OSFOHIEEITHRI A TIHIE L A SE,

Fig.1-7  Contour plot of CFC-11 on the isopycnal surface of 26.8 o6 in the North Pacific in 1985-1989
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Fig.1-8 Contour plots of apparent CFC ages on the isopycnal surface of 26.8 g8 in the North Pacific in 1985-1989
((a) CFC-11 age, (b) CFC-12 age and (¢) CFC-11/CFC-12 ratio age)



