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Measurements of CO, in air and sea over the Western Pacific

— MRO98-04 Cruise —
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It is well known that the ocean plays a very important role in the overall geochemical cycle of CO,.
Over the ocean surface, CO; is equilibrated between partial pressure of CO, in the seawater (pCO,) and

that in the atmosphere (PCO,).

The objectives of the present observation are to evaluate the following: (1) Horizontal distribution of
pCO; and PCO, , (2) Sea surface CO, flux and (3) Vertical distribution of pCO, .

Keywords: Western Pacific, pCO., PCO,, Horizontal distribution, CO, flux. Vertical distribution
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Fig. 1 Cruise Track of Mirai MR-98-04. CTD-RMS
sampling points are also shown by sequential CTD
numbers. Depart from Yokosuka on May 19, 1998,
arrive at Guam on June 27, 1998.
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i, ¥y, pH OMkedlEAEIT>72, Table 1 (ZFE K-
FRIZRIT A HIEE B O E(Mean), 42 %E{H2(SD),
EEFRE(CV), B AEMax), B/ IMEMin), HIE S5
(%71, 28 EHHE T, pCo, X, 332.0~390.3 4
atm O TEALL SD X 11.7 p atm TH-7=, PCO, 1T,
366.6~372.5 1 atm DR TEALUAZ R Z(SDIT 1.0
patm HEFEAERGT RO eh -7, REmEAKERIT,
23.3~29.9CORTE{L ULEHERZESDIL 1.6CTH
7, WA, 34.3~35.4psu ORI CTEALUABE#EFE
(SD)iZ 0.2psu Td -7~ (Yamashita et al., 1998),
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Table 1 The fundamental statistics of pCQO,, PCO,,
SST and S. pCO,; partial pressure of CO, in
seawater., PCQ,; partial pressure of CO, in
atmosphere. n ; the number of sampling. SST ; sea
surface temperature. S ; salinity. in practical salinity
unit.

Measurement  pCO, PCO, SST S

elements 4 atm U atm T psu
Mean 365.5 368.8 28.1 35.0

SD 11.7 1.0 1.6 0.2

CV % 3.19 0.28 5.69 0.60
Max. 390.3 372.5 29.9 35.4
Min. 332.0 366.6 23.3 34.3

n 580 563 506 283
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PCO, &L T O HETHBLLTZ pCO, DI, K
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-,

[pCO,Jssr = pCO,~(4.3/100 X ASST) X pCO,

[PCO,Jspos 1L, SST & S D] 5 CHEREAL A 1T T
pCO, THANLIE, n atm ThHD, HHREIL, 444 atm C
ER W, ASEE RSO FEHHED S 35.0psu A 51V
fECENLIE, psu THAD,

[pCOZ:ISST’S = [pCOz]ssT - 44X /1S

WKDFMEZ R T —DOIETHDHE /T, HRF
PET 33.9, 35.0psu LI FWBIE THLIE S NEED
31.3psu LY @A >T e, Fiz, PCO,X, PN T
391.8 u atm &FE AR FVED 355.0, 368.8 1 atm LV#Y 30
patm <R TV, BAEFEICRITS PCO, i3,

Table 2 The mean vales of SST, S, pCO, and PCO,. And the mean, maximum, minimum, standard deviation,
and [pCO,Jssr s (normalized at SST=20°C, S=35.0psu). Areas are measurement area and date. The coefficient of
temperature is 4.3% pCO,"C™". The coefficient of salinity is 44 u atm pCO,psu’’.

SST S pCO, PCO, [pCO,lsrs
Areas C psu  gatm uatm U atm
SST=20C
S=35.0psu
Mean Mean Mean Mean Mean Max. Min. SD  Max.—Min.
Werstern Pacific
(May~June, 1998) 28.1 35.0 365.5 368.8 237.4 313.4 207.0 25.5 106.4
Seto inland sea
(March. 1997) 0.6 31.3 228.9 391.8 484.1 570.9 397.4 56.8 173.5
Werstern Pacific .
29.7 339 330.8 355.0 240.6 262.1 2227 7.3 39.3

(November,1992)
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Fig. 2 Horizontal distribution of pCO, over the Western Pacific.
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[T, 1991,1994; Inoue and Sugimura, 1992), L
SORERITWTRY, BEI T pCO, 25 PCO, LYK
ZUVMEA RL TV, S alOEIE TAIB OB
BEAR T pCO, 28 PCO, /S MEZE R HRIBATE
fELT=Z 3B ENS,
3 SRIESAH

AFFE W[ L5 pCO, H BB EEE IOV T
OB IV T, pCO, DOWEELRRT2
72Dz, A=A OFREHE KLV ELEIE L (L
T4, 1999), Table 312 pCO, D Y- (Mean) .22 #fR
2 (SD) , EEMEE(CV) T, BEMRE(CV) T 0.06
~1.80%OFBICHIFVRE RBESIN, £T2,
AEEBETEBENOEBREETOREHEICHEHT
&L EMPnoT,

KiZ, pCO, DZEMEBMEARETT D7D, Bl 5
P ACSEPEREIRO 2 DDA OTRE Om 25
1000m D FIRE THIEETT 729 TD pCO, IZDV
TFEEME (Mean) EEBVMRE(CV) 23R$H7-, Table 4 12
FHER, BVEEIZRT5 pCO, DFHIfE (Mean) LA &)
FRE(CV) & o, R TIFREIC BT AEERE
(CV) O EHEE, 3.9%&729, 3EREKEZE AL TH
LT AETO IS pCO, D HEMIROOLN,
BB AEERK (CV) DEBEE, 5.3%T
P AREEAREE D 3.9% I @ T, BEMRE(CV)
NI CASSY el - 373 | D NRAED STER MG EE2 Y, $: Y =R/
IERM ST OIZX L, Bl B T K s s

Table 3 The mean, the standard deviation and the
coefficient of variation values of pCO, in the
vertical measurements. The Mean and SD unit is
u atm and the CV unit is %.

Measurements Depth pCO,
number
N Mean SD Y
m__patm  gatm %
2 25 303 0.35 0.12
2 150 777 0.64 0.08
2 500 1044 0.65 0.06
2 300 1343 24.2 1.80
2 400 1700 11.9 0.71
3 750 2111 11.3 0.54
4 1000 2000 18.2 0.91
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22.00N~24.36N, 127.30E~129.23E OFEHTFNT
Wiz EEZ LD,

YL EDZATHIEL pCO,, KiREH ST DOE S
HORREBRET D, 0k, WHiTmoT —444#
LT, Fig. 6 (2% & BihZds1T5 pCO, DERE %,
Fig. 7 {2 K EEERERIZETD pCO, DEXE 34 %
T, pCOL T, TKIENESARBIZONTEHEAIZR>
Tz, Bl BT, 7 [E42®LTK%E 500~750m
DI pCO, D KEZ2FEN LI, £DFET 764~1070
patm THotz, X FEREE T, 6 FE2ELTK
P& 200~300m DI pCO, DRERENRELN, D
it 354~628 y atm THh-o7-, B i EHiTAZE 750m
PART pCO, (XML, 8 K Py R E B CiakE
300m LAEC pCO, iIMIE L=, B i B, B R
HIBEBICR > AKBOIFIENRE LN, LIL,
B, AR EEREEENEND pCO, B 7
I, M B OO EFTFS>TNDBIED b1,

Fig. 8 (2B & BMHICBITA/KIROERE » %, Fig.
9 TP KRB R KB DSRE A 2 T,
FKIRIE, KIENTEL DI >N TEL e Tz, BEK
SEREREIL T, 6 A1l L T/KEE 100~150m DORIZ,
LD TUI->EVLKIBBE N Ao, TDOHEEN
DKBET 6.4~9.5CThHo7, ZHITFHFIEE T 100
~200m (ZFANDHRERFFE (Il o VR (BEIR,
LOTDICIVEERE D 2 ST E X Hhd, TEAREER

Table 4 The mean values and CV values of pCO,
at Miyakojima offshore and Equatorial Western
Pacific. Each area is shown these values from Om
to 1000m. The unit of depth is meter. The Mean
and SD unit is ¢ atm, and the CV unit is %.

Offshore of Miyakojima Equatorial

Depth ~ pCO, pCO,
Mean Ccv Mean CV
m 4 atm % watm %
0 358 4.4 386 1.3
25 354 6.0 384 1.5
50 357 3.6 393 1.7
75 375 1.6 407 8.0
100 381 5.3 472 2.5
150 384 12.4 748 8.5
200 443 5.4 964 4.0
300 538 2.9 1442 6.5
400 709 5.6 1673 4.2
500 975 6.3 1646 2.5
750 1908 6.1 1865 3.2
1000 2384 4.6 2033 2.8

Mean 5.3 3.9
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Fig. 6 Vertical distribution of pCO,; in the
offshore of Miyakojima.
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Fig. 8 Vertical distribution of seawater
temperature in the offshore of Miyakojima.
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Fig. 7 Vertical distribution of pCO, in the
Western equatorial Pacific.
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Fig. 9 Vertical distribution of seawater
temperature in the Western equatorial Pacific.
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Fig. 10 Vertical distribution of salinity in
the offshore of Miyakojima.
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Fig. 11 Vertical distribution of salinity in
the Western equatorial Pacific.
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