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1930ERICBEB SN TERIZESFIAEN CE a7 ta b —R U, LITBET ey LBINRT
WD b DL, EOFY BOMBREB(L~DOEEND, T CICEERIICBWTIIAED ZWVIXHERLESh
TW5, ENHH AL, AHIIKEHFTORE (BEH) 3BO+5ZLickb, (0014FKEAT, 3T
CFC-IIRRIR AL DB DR STV 5,)

IV RBHERERME 5 5 WVITREBSHRERE L VWO ROME DA TR, ZurTidnh—=R R
FH) R L— Y — & LTOHBRBZHRIA L WO EOfE S b bAbE TS, BRERFEREITO LT, LV
FRERSTBRDONDZDITTHHN, Juearntalb—R EOBE,

D RRUITBOTS, FMAKIZBWNT HIRD TERRE T LAFEEL TV

2) ZNETIHEDY L H O TEMFOMERRIC/ v 7 vAa—RVERANLR TV
ZEREND, ENLOHUEIIEO TCHETH S L INTWE, BECBT /7 aarital—R B80T
— & RNE b % BE X 2D 1990EA T OWOCE (World Ocean Circulation Experiment) O TH 5,
DB EZI0F =724, BOWOCER & [ CHIBIZ W TR Z1TV, Z D104 00 vx &5
5 &3 5EE (WOCE Revisit) 2EEV 22ob 5, BRZI0VERIOT —F LIET 570105, Ykl HSE
HENIENULOER2FoT— 2 EFRETAZEBPMEBETHL LD, BIET D7 tOXL” i
37 BT EEFLRETDIEREDLDTEELRD, £ TRRICBWV T, %< OBHIFECHIRE D
WERT -2 EBET5—8LTD70, EPTELIET, srrridab—RIEERW oW ED L 57k
HLOT, B ECBWTED L 5 2EEE LTV E0O0ERE, 52 BB\ CHRERRILER R cE
WL TWAERERY a7 dah—RAEOST HEE T A R T 5, S DICH3ETIE, BEH
BALFIFELIZ BN TREB L OWEART 7 ma 7 v o — RV EOEED = DI AN BTV D IEREN R
(MRI/GRD CFCs Calibration Scale) {2 2WTlR~_3Z &L &35,
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so0a7)LAahA—REIZDOINT

1-1. s )Lrah—RoEE &

rruZataf—RC e, TOAFOBY RBIHERZL 7 vy RBPFEE L CODILEYORBTH D, ATl
D®/OSDIE, P ZarIAFdal—R(CFC-11), Yrrryrituy—Ry (CFC-12) BLU1.11. bV rnm
o by 7t uai—=Ry (CFC-118) © 3% (£1-1) TH5,

suan AR —RETI928F, TAV IOV X FNVTVLY b)Y v 7D h—<A « IV 2 ) —NELIRH
ELUTHRREZIIC D, 1930FICARICRIILE, £F2C, TaRrfhey=3xI ATy Y v 7 E0R4ERT, 1931
FhHFreon-11, Freon-120FE CRIBEBIAL, HICRED Z & LR D, BREICBW T, R & < KBKED
WL LTAWS =D, RIREBTEF A X )BT 0L TREZIZILDTWVWD, (R&BTIE, B L Tdru
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)
CEHIN, W, =7 e Y VAR, RIaA, RBEEISRAEER, WARREL L TREIEE> TV o7,

1-2. /a0 oLxroh—RUOERHN~DOEE

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,
19855121E T4 U BIRED T2 DD T 4 — 2 F], HWVTLII8THRITIE T4V VEERET 2WEICET 5T M A
—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
IZOWTHHERIREBLA~DEEN L TN O EZRHT2HE bEE-> T D,

1-3. REHIZEFZI/RR It Aan—RIHE

KRR DERGRERE blcnwy a7 Al — RV EE, ABESICE b TRAF~ L Esh D, *H
BRI\ TZar 7t h—R D TRETH DI, R TRBE~LBITLTWZ L LD, fEE
EEIZBW T nr T e — R IO TEIMRIC RV aRERIT 5, TOR, BEREFIKESh, TOHER
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

kﬁ*ﬂﬁ&éﬂt?mD7Wﬁmﬁ—ﬁ7ﬁ®—%ﬂﬁﬁﬁﬁﬁﬁbfw<oﬁ%#%ﬁﬁ“%k%éﬂéﬁﬂm

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),

CFCs Mixing Ratio (ppt)

)

CFC-11 (N. Hemi sphere)
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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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M 1-4 TR O CTHR 165 BRI Eo>, JLiE30E, 158 R L UWRE ETH L =CFC-11&£ CFC-1204E
SARETE, T2 CTCRC-113D5ARNR2 VDL, BWRAMLD =R X VEKEN D & Bbh 5CFC- 11305 RO EEZ 5T
el OB TERD ST L TH D, BEAEBEIKRCEDEMEOKECTIOMERITEEL, HIFEEIRoTY
B, ZHETOLIICKIFRESHEIMEMIC HIVTERERE P b7 m e 7 VAu ) — R RITEEICBAT LTV D
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
FOBBEERORE TY r a7 A I — R EERPAA KB EEFBEZRE LTI OIRICEE L 22 &2
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
K1-5iz, KRPEEICET HCFC-11: CFC- 120/ ItHiE X (Doney and Bullister 1992) %, 7z, K1-6izi%, dbK
PRIz ACFC-11 & CFC- 120 AbE X (Watanabe et al. 1994) %2R, HEBANEBERENSE Z NI <ambh
TWABIREFEIZBW T mr 74 a 7 —RVEIF4000mBRICE Th e b ENTWADIZH L, EREETHE, B
JEABTRR S ND = L1372 < PIEABHR STV 2 & 235 (Sverdrup et al. 1942, Reid 1965, Kitani 1973, Talley
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
L L THEOREZEXADZIENTEZ I LB3HIToND, Zueriduol—Rr Bl EXbN3EM%
“CFC age” &FESN, ZZTiE, 3FEOMOCFC agePRIEL D HFIZOWTHEMT LT,
1 2BDHFER, H22HMEDO—kV M CRELEZIeR It I — R EDBEERRET /7 na 7 vFda i—
R OEMF R U TESITHET 20 AEL 5 FETH S, A, BRCBT 7 un 7t uh—RUEHOBE
% [CFCal, [CFCr] &L, KRRHPIRELLOEEMELZ (%lyr) B L, CFCageit

GFCs concentration (pmol/kg) GFCs concentration (omol/ke) CFCs cancantration (smolrke!
05 1 15 2 25 a as 3 03 1 15 2 25 3 as ° 05 1 5 2

S— o N
LN | - Wy =
A Y . tee T
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{mFC-13

= Phe_swn(dE)
g 28888
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§

: i
1800 o 1800 Lo it e o e e e

g

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

TRENDZ L5,
SOFFEICRT B REIL, WL RRIRSOENSES 25 LT DNLE D L THEDT, FROE WELEEE
DIRETENL BV LA TEFHE VRS TO B biFTiEin,

PRESSURE (0B)

PRESSURE (08B)

PRESSURE (0B)

PRESSURE {DB)

6000

i y g t s
-5 s 15 25 35 45 55 85

Fig.1-5 CFCs sections in the eastern North Atlantic in 1988 (CFC-12 (Top) and CFC-11 (Bottom))

Latitude
40°N 30°N 20°N 10°N EQ 10°s
1 L i L i . L

Do T T eRCniGmte kg

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)
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2. HHE

2-1. SHLRATFLOYE

Fx DZOaTNF =R EST VAT DIREL ST D ERD 2 ODEBP LD LD TH D,
1. BERMEEEE & £ ORIET
2. RHEE (FRI7u< /7 7) LF—FUBIER (T T L—F)

PRI ENENOFMIC OV CRERT 5,

2-1-1. DERBEEE

WABIUORKF O ua 7 vial—R AR EFTT 57007 4 Y ’ER2-1ITRT,

AEEE, “Purge and Trap” &V 9 FRT, PWAREN S BBIRGEZRKIC L - TEWE L, FNEEERGEL -
BT AT 7 E2~LEL LN BDTHD,

AEBTIE, ¥V THRALELTEUDAZ L EBENET VI HA (BHP-5HA), HBHWIEAATAZ VHTAD
SHET> CODLEICIIEHE (ME9.99995%LL E) OMBREIAZA/VD, RV WH D WVIER I ORER»DL
Haz7uou 7t —ROEERZRIIRET D20, MERTXAZH LN H300CT6RMU E=—Y 7 LT
MS- 13Xz & HiROERBEST A ¥ ) TV AGBEEEZ R ~FREROD LICRY T TERT2, ZOoFx U TH
AEBEZI0OERE T -V 7 LEbDO LRV BRI DUNERH D, v )V T HVAMBEEZBEY /7 na 7 vial—iR
VHEENREINEX X ) T HRFSFICHEIN, ERELRERER (MF) H5VWXENFER (PR) CTEAR
FEIND, ZITIHREFEELAVTVIR, FBEHROERED VAR R LW A CEIFHEROFHERL T
B0T, BLATHLEMEETS,

METIELE, EARBERZRI LIV FER I e A b — RV EOBEREZTAFRERH DT, THT

Fig. 2-1 Schematic diagram of MRI chlorofluorocarbons analytical system
MF: mass flow controller, PR: Pressure Regulator, P: Pressure Gauge, MS: Carrier gas cleaning
Molecular Sieves column, C: Valve, Loop: constant volume, Sv: stop valve, BUBBLER: glass
bubbling stripper, COLUMN-A, -B: gas drying Mg(ClO,), column, Nv: needle valve, TRAP &
HEAT: trap column, COLUMN 3,4:precolumn and dummy column, COLUMN 5: main column,
ECD: electron capture detector, GC: gas chromatograph
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Fig. 2-2 Schematic diagrams of gas dry column (a), trapping column (b), pre and dummy column (c) and main column (d).
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Fig. 2-3 Seawater sampling techniques from Niskin bottle by glass syringe

Connect 3-port valve of glass syringe directly to Niskin bottie drain valve

(a) Closing air side of 3-port valve, seawater enters to syringe by hydrostatic pressure of water in
Niskin bottle, (b) After filling with about 30cc of seawater, close air side of 3-port valve and pulling the
piston of glass syringe to 120cc, draw air to glass syringe. Rotating glass syringe, rinse the inside of
glass syringe. (c) Put the piston of syringe carefully to expel air bubble. (d) After closing air side of
3-port valve, fill with 120cc of seawater. (e) After -closing Niskin bottle side of 3-port valve, expel
seawater. (f) After closing air side of 3-port valve, fill with 120cc of seawater. (g) Close syringe side of
3-port valve.
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Fig. 2-4 Effects of trapping temperature on the recoveries of CFC-11, CFC-12 and CFC-113
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Fig.2-6 Effects of backflushing time on the recoveries of CFC-11, CFC-12 and CFC-113
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Fig.2-6 Effects of seawater bubbling time on the N2O recoveries ((a) 1 minute, (b) 2 minutes, (c) 3 minutes and (d) 4
minutes of bubbling time for 28 mi of seawater). Numbers in the figures are the retention times of CFCs. (CFC-12

1.6 min, CFC-11 2.8 min and CFC-113 4.5 min)
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3. REHRLFELE

3-1. MRI/GRD CFCs Calibration Scale

FHEYERIE ) ETORBREEZRD D™ bOIL” Thd, snu7itul—RUEcEL T, REHRTE—
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(SIO Scale) &, BHIARLT —F DEILV) HTT A Y HHEEKRKA (NOAA) ACMDL (Climate Monitoring and
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TTPRTNITR RN LIE, BREHD” bDIL” (Ry—N) ZFHEL, #RF LT, —0ORr—AnmEmL
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Fig. 3-1 Change in the concentrations of CFCs, CFC-11 (a), CFC-12 (b) and CFC-113 (c), of MRI primary standard gases
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£3-2 I—FUFREUE—FHAROBRERE

Tank No. |Product Date| CFC-11 CFC-12 CFC-113
CPB-21095 | 1999/12/19] 3001 =+ 03 3015 =+ 04 1000 =« 0.2
(300.0) (301.2) (100.2)
CPB-19054 | 2000/11/16] 8010 = . 021 8063 x= 014 3968 £ 009
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(150.4) (280.3) (45.10)
CPB-25874 | 2001/8/1 2904 * 04 5372 = 0.8 8534 £+ 010
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(265.0) (540.0) (81.34)
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(259.3) (540.2) . {81.96)
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Fig. 3-2  Calibration curves for CFCs, CFC-11 (a), CFC-12 (b) and CFC-113 (c)
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Fig. 3-2 Calibration curves for CFCs, CFC-11 (a), CFC-12 (b) and CFC-113 (c)
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4-1. SINEBE DR

FA- VI RGBS LUV OEE N R (R85 SIS CPB-20805, CFC-11: 259.7ppt, CFC-12: 540.1ppt, CFC-113:
81.98ppt) % 1 WAEAEN R CLOEBIE R T oo L E D& 7 na 7t v h—RUEOREHE, FHELS X OEREES
T, 10E D VR LAHTIC X 540 IR UKFEEIF0.25% (CFC-11), 0.14% (CFC-12), 0.26% (CFC-113) Th o7z,
BEOKRRICRIT D& 7 a7t a—RARSHOEZRT, IhETRENTIEL, BLE0%THLND,
ZOEERET 2 DICEADROTREEEZ ZDOVAT AIA LTS EVR LI,

F4-21203 & 0 MEE DR ERES X (CPB-26039, CFC-11: 50.38ppt, CFC-12: 51.09ppt, CFC-113: 25.07ppt) DY
BLAEORERERT, RBIOEESTADOHGITTHONDIE—2 =) THEEILEKREICL T, #0.3pmolkg

Kmou,amam,%&wmmm@(GM1m)KW%#%%@f%éo&Dﬂbﬁﬁﬁ%mﬁ&kk%v&ww%
DOPEBIZEANIERRE B D (0.29% (CFC-11), 0.29% (CFC-12), 0.30% (CFC-113)) 23, ZRTHHREDRR
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WAKFZ a7 vFal—R AT 5V AT AOSHFREZTMET 5720, UTD220FEREHVGHh
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41 KEEBELALELESTIDBRYIRE LS

CPB-20805
CFC-11 CFC-12 CFC-113
1 259.4 540.3 82.00
2 259.4 540.2 81.92
3 259.9 540.9 81.89
4 260.4 538.9 81.99
5 258.9 541.6 82.19
6 259.1 540.6 82.25
7 258.9 541.0 81.97
8 260.2 540.0 82.04
9 260.5 540.8 81.59
10 258.8 539.6 82.34
Average 259.55 $40.39 82.02
Std. 0.65 0.77 0.21
%) 0.25 0.14 0.26
B i lidppt

®4-2 BRELRVBESZRORYIRLMF

CPB~-26039
CFC-11 CFC-12 CFC-113
1 50.36 51.06 25.04
2 50.29 50.96 25.07
3 50.34 51.11 25.21
4 50.46 51.05 25.10
5 50.75 51.01 2509
6 50.46 51.06 25.06
7 50.59 51.04 25.10
8 50.38 51.10 25.09
9 50.29 50.60 25.11
10 50.50 51.00 2491
Average  50.44 51.00 25.08
Std. 0.14 0.15 0.07
%) 0.29 0.29 0.30
B idopt
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1. FI—7KRTHL bz 2 KD= A% VKN L ENTHREKEZ ST L, O L R% ikt 3
2. 1ARD=RFXFREFND 2ROERBIHBKREDBL, THENOREIKESH LR % T 5
Z I T, [RSFTEBHARF-0110MMEICR T 52N Eh OfRE =T,
RABITIXERF TR T 2 ADFAKEIC LV A—RETHE LN KRB OCFC-11 & CRC- 1205 fE B & 2% R
9. CFC-11,CFC-12& Hi2 2 RO DM FEZEIT0.8% TH - 7=,
RAAUTIT T KD =R KRB DR L T2 EROERRICHOM LU KOSIER L 2K02E (14KE-24H)
BT, FERZEIZCFC-1170.3%, CFC-12T0.4% THED 2 KD =R X VAR L BIEEE LV /S BoTWE,
$7z, 1KBE 2K OBBTRABREIRLNR P -T2,

42 B

X]4-11Z 1322 JAFLRF-000435 & O'RF-0006#L1 2 38\ THE KRR & A7 Y EAKIC & Y B REmEKRBIOCFC-11,
CFC-12, CFC-113DmMANMMETY, T I Tk, MWKDEE, KELESPLHELEFEOH TRRAL NS, &
LD L EMICIE, KR EMEREOCFC-11, CFC-12, CFC-113& biTIZIEPHERRIEIZH B Dzt LT, dbicrd
SWCONTHFHEDOERVWPRELL RoTWVE Z e3bhd, 2B, KRIBEAHOFEHE264.1ppt (CFC-11), 541.6ppt
(CFC-12), 81.4ppt (CFC-113) X, NOAA/CMDLIZ & % 20004E DAL ¥R T B EHEE L < A>TV 5,

& 4-3 E—FRETERRL 2KOFKEN S BIBKOLER

Pressure | CFC~11 (pmol/kg) CFC-12 (pmol/kg)
(dB) Difference) Difference
18° N 3.5 2.161 2.169 0.008 1.314 1.346 0.032
19° N 3.1 2.021 2.033 0.012 1.346 1.364 0.018
20° N 4.4 2.338 2.326 0.012 1.473 1.533 0.060
21° N 4.8 2411 2.421 0.100 1.593 1.577 0.016
22° N 3.1 2.468 2.518 0.050 1.598 1.580 0.018
23° N 2.8 2.437 2431 0.006 1.604 1.600 0.004
24° N 3.8 2.599 2.629 0.300 1.684 1.726 0.042
25° N 2.7 2.710 2.770 0.060 1.643 1.625 0.018
26° N 2.7 2.864 2.884 0.020 1.700 1.666 0.034
27° N 18 2875 2.861 0.014 1.704 1.712 0.008
28° N 40 2.553 2.583 0.030 1.504 1.430 0.074
29° N 2.6 2.842 2.878 0.036 1.705 1.705 0.000
30° N 2.3 2.901 2.957 0.056 1.769 1.741 0.028
31° N 0.9 2.876 2.874 0.002 1.740 1.750 0.010
32° N 20 2.785 2.831 0.046 1.687 1.709 0.022

£ 44 FLOEKBID 2KDFHBEICEEKOBEDLE

Pressure| CFC-11 (pmol/kg) CFC-12 (pmol/kg)

(dB) difference difference
18° N 13.6 2.206 2.204 0.002 1.439 1.425 0.014
19° N 28.0 2.096 2.092 0.004 1.402 1.380 0.022
20° N 524 2.180 2.186 -0.006 1.209 1.231 -0.022
21° N 79.8 3.153 3.167 ~-0.014 1.949 1.943 0.006
22° N 101.5 3.376 3.374 0.002 2.041 2.005 0.036
23° N 127.3 3.669 3.643 0.026 2.047 2.051 -0.004
24° N 203.9 3.819 3.817 0.002 2.164 2.170 -0.006 .
25° N 253.9 3.949 3.963 -0.014 2064 2088 -0.024
26° N 303.5 3.941 3.913 0.028 2.119 2.091 0.028
27° N 404.1 3914 3.958 -0.044 2.053 2.057 -0.004
28° N 505.1 3.316 3.290 0.026 1.753 1.767 -0.014
29° N 604.7 3.149 3.175 -0.026 1.495 1.521 -0.026
30° N 706.1 2.740 2.694 0.046 1.344 1.338 0.006
31° N 805.5 1.794 1.778 0016 0.824 0.826 -0.002
32° N 908.0 1.152 1.164 -0.012 0.469 0471 -0.002
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Fig. 4-1 Disequilibrium of CFCs, CFC-11 (a), CFC-12 (b) and CFC-113 (c), between atmosphere and sea surface water

4-3. &EI

HERALZERFEER TIE, KRB L OMEKFOrun 7t ah—R U HErmREICRETE 2 EEXRAR L CEE,
DEBEANTREDOBE v L LTHEIS W TWA 7 ra 7t a i — RV EDE=F —%1TH L & bi, I
BOTIIEAKREOMZE N L—P— L LTHIEELZ 2D bITo TV TETH 5,

HEEORFEL LI, [REMAFTI na 7t ah—RFEES X (MRI/GRD CFCs Calibration Scale) % #sL
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