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Fig.1 Location of survey stations in the west of the

East China Sea
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Fig.2 Flow chart of the laminar flow type equilibrator system ( after Zhanglongjun, 2001)
1.Pump 2.Thermometer 3.Equilibrator 4.Buffer bottle 5.Pump 6.Standard gas 7.Sampling loop 8. Six-way valve
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Fig.3 Horizontal distribution of pC0O,(a) and salinity (b)

of surface water

ERKOAY S, XARFE T KE L pCo, #5Fi
(Cooper et al,1998) , M XU R T HE B XK E
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AR, BPBA 123°E,32°N .0 KA &6 B
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air-sea interface in the west of the East China Sca in summer
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®1 000 FEEREBREWEE-SFABER[ L :mol/(m’+a) ]

Tab.1 flux of CO, at all stations at air-sea interface in survey area in summer,2001

it EE 1L E B &g
101 -0.025 301 4 .858 405 0.281
102 -0.098 302 4.974 406 0.863
103 -3.097 303 -0.251 501 2.245
104 -0.950 304 - 1.460 502 -1.245
105 -0.522 305 -0.421 503 -1,247
203 1.511 306 -0.213 504 0.543
205 ~7.345 401 6.249 505 0.775
206 -4.143 402 1.174 506 0.918
207 -1.953 403 -1.158
208 -2.821 404 0.837

BI7E 122°—125°E.28.5°—32.5°N M LM 5 B A9, WESHIEE Co, LHEERKE,

£ 0.5° x 0.5°/) RIS A & U R 69 ApCO, FIBL .
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1994) , M HREFH EXRM REHRBMICRGRA S,
2000), KILH A H G EESSIJLF 860 5—9 A
BERERH,

B BR 2 % AE 2% ¥ 9 6 12 (205,206 .401 402
W) AAMBERITEITEBREAEEHES
AR 5.2 x 10MC, FIRERZEBKEE AT 30
i DX S AT RS 7.9 x 104%C, T T B &
KRB, HENF 30 HRIT KK RRY K

(1) ZRIT%RK M, R v &% %
218 KE pCO, M FFER KA S,

(2) BRARTL O O [T B3 5 VR 3o BE UK R BLAE,
FAEBXEREEKH pCo, HE5KE MHERE
REZHMX, MEHKHHRERE FZIFMAX,

(3) VL E T M I o 5 BT VL3R R I L h
CO, WIRX, M 123°E LR W IR B N FE I H
KR CO, BT, L H R L 123°E,32°N .0 fF
AE-MRBHKS CO, LK., RBMNREHR
BEHWE , EETARERE 15.3 x 104C,

4) BEDATFIOHRIMKKERET S
AEAEHESE Co, LHFERME .

s £ X W

T O KRE, FHRFE,201. %K pCO, P E W H-
BHAVEBHERX VL EBMER. FREY X
47 31(4) :573—578

TEC,CEF 9. KTORWMKARNRE « HH.
ATP.POC RAYFRERZ ML E . BWHEIR,
13(6) :831—838

KEE,EWHRFE, K 2,199 5BLEFNEZERAN
TEHEABAE. BFHEERFFR29:149—153

A 4 ,2000. % AR AR 100 8] Jb MR R A,
123—134

I, BB DEAE,1997. FEEEXK _ELER
HiEBESEH. 68BFK,16:37—41

IR, DR, KEFS 2000 REEFERXRIE.
36 T IR, 140—149

WHY,REE. K ,2001, KIL O FEHEYE B4


http://www.cqvip.com

244 B "

D000 http://iwww.cqvip.com|

5 i & 5%

BIT BT . IR ,23(3): 5765

Cooper D J, Watson A J,Ling R D, 1998 . Variation of pCO; along
a north Atlantic shipping route: A year of automated observa-
tion. Marine Chemistry,60: 147—164

Fankignoulle M, Borges A, 2001. European continental shelf as a
significant sink for atmospheric carbon dioxide. Global Bio-
geochemical Cycles, 15:569—576

Liu K-K, Atkinson L, Chen C T, 2000. Are continental margin
carbon fluxes significant to the global ocean carbon budget?
Trans Am Geophys, 81:641—644

Manabe S, Tang W, Fu L L, 1993. Century scale effects of in-
creased . atmospheric CO, on the ocean-atmospheric CO, on
the ocean-atmosphere system. Nature,364;215—218

Ning X, Vaulot D, Liu Z H et al, 1988 . Standing stock and pro-
duction of phytoplankton in the estuary of the Changjiang and
the adjacent East China Sea. Mar Ecol Prog Ser,49: 141—
150

Parson T R, Maita Y, Lalli C M A, 1987. Manual of Chemical
and Biological Methods for Seawater Analysis. Oxford Perga-
mon Press, 173

Rehder G, Suess E, 2001 . Methane and pCO, in the Kuroshio and
the South China Sea during maximum summer surface temper-
atures. Marine Chemistry,75:89—108

Roy S, Sundby B, Vezina A.F et al,2000. A Canadian JGOFS

process study in the Gulf of St. Lawrence. Deep-Sea Re-
search, 47:377—384

Sarmiento J L, 1995. Modeling the oceanic uptake of Anthro-
pogenic carbon. US JGOFS, New York press, 4—6

Smith S V, Hollibaugh J T, 1993. Coastal metabolism and the
oceanic carbon balance. Review of Geophysics, 31:75—89

Sverdrup H U, Johnson M W, Fleming R H, 1942. The Oceans:
Their Physics, Chemistry and General Biology. Englewood
Cliffs, NJ: Prentice-Hall, 108—121

Temon J F, Oudot C, Dessier A,2000. A seasonal tropical sink for
ammospheric CO, in the Atlantic Ocean: the role of the Ama-
zon River discharge. Marine Chemistry, 68:183—201

Tsunogai S, watanabe S, Sato T,1999. Is there a * Continental
shelf pump” for the absorption of atmospheric CO,? Tellus,
51B:701—702

Wanninkhof R H, 1999. Relationship between gas exchange and
wind speed over the ocean. Journal of Geophysical Research,
97(C5) :7373—7381

Weiss R F, 1974. Carbon dioxide in water and seawater: the sol-
ubility of a non ideal gas. Marine Chemistry, 2: 203—215

Xu R, Hong-J-C, Wang-G-L, 1994. On red tide in Yangtze estu-
ary and adjacent sea area. Mar Sci Bull,13(5) :25— 29 (in
Chinese)


http://www.cqvip.com

D000 http://iwww.cqvip.com|

38 B #E . EFERBETXBEKDN pCo, RE-SATER 245

SUMMER SURFACE WATER pCO, AND CO, FLUX AT AIR-SEA INTERFACE
IN WESTERN PART OF THE EAST CHINA SEA

TAN Yan, ZHANG Long-Jun, WANG Fan', HU Dun-Xin'
( Ocean University of China, Key Laboratory for Marine Ecological and Environmental Science of Shandong Province , Qingdao, 266003)
¥( Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract In the study of the global carbon cycle, the continental margin is considered as one of probable sinks
for missing term of carbon, and has come under increasing attention in recent years. It is of great importance, for the
discussion of global carbon cycle and for the consummation of global carbon database, to study the CO, flux over the
East China Sea, a major marginal sea in the northwest Pacific.

This paper investigated CO, flux over the East China Sea using the data collected during summer 2001(27 Jul—
04 Aug). The procedures of sampling and analyses of surface water pCQ, were as followed: when the ship stayed
still, pump surface water from a side intake at a depth of 3—4m via an adiabatic conduit to equilibrator of laminary
flow type (Cooper,1998), which was presented by Plymouth Marine Laboratory. UK, turn on the air pump at the
same time, and pump clean air that from 10m above the surface water to the laminary flow type equilibrator, in order
to replace with water sample fully, then measure the samples of water and atmospheric pCO, by G.C ( Gas Chro-
matogram) simultaneously. The intake from which atmospheric air was pumped was installed at 10m above the water
sutface to avoid contamination from the ship. Temperature and salinity were measured synchronously by CTD( Con-
ductivity Temperature Depth) system. Chlorophyll a was analyzed with the mensuration of Parsons ( Parson, 1987).
Nutrients were determined by SAN PLUS automatism (SKALAR company of Holand) .

The results indicated that it was mainly the freshwater of Changjiang ( Yangtzi) River that disturbed the pCO,
distribution in the surface water of survey area and made it uneven. Because of strong influence of fluvial carbonates,
the pCO, of surface water in the areas of Changjiang estuarine area and Hangzhou Bay were obviously higher than that
of the rest area. There were positive correlation between the pCO, of surface water and corresponding salinity, but
negative correlation between the pCO, of surface water and corresponding temperature, and chlorophyll a except for
the very muddy freshwater area near the Changjiang estuary. Using the gas exchange coefficient calculated from the
Wanninkhof model ( Wanninkhof, 1992) and the wind speed in situ, it is concluded that the Changjiang River estuar-
ine area and offshore area near Zhejiang Province were source of CO,, while the area east to 123°E were sink of CO,,
especially to the vicinity of 123°E 32°N, due to biological activities. The freshwater bring abundant nutrients which
enhanced significantly biological activities, and thus largely increased consumption of CO,, which made the seawater
(the area east to 123°E) to become the sink of atmospheric CO,. As far as the whole area of the western part of the
East China Sea( the survey area is 14.4 x 10* km®) is concemed, 15.3 x 10° tC was absorbed from atmosphere in
summer. If the salinity of fresh water was considered to be less than 30, the area was 8.03 x 10* km®, 19.0 x 10* tC
would be absorbed from atmosphere in summer by calculation. So it is mainly the freshwater of Changjiang River that
resulted in the sink of CO, in the western part of the East China Sea in summer.

Key words The East China Sea, Partial pressure of CO,, Flux of CO,
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