. N ‘\‘ AYY AYY
o526 B 5 W W HEREER Vol.26, No.5
20174 9 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2017

MEHRS: 1674-5566(2017)05-0757-09 DOI;10. 12024/jsou. 20170101942

2015 F X FTHRBAKIHFIERE-S CO, BEDN

&, mWET, BRFE, WEET, AN

(L. IR R MRl b, L 2013065 2. b IRREFFE A R il BT n] 5 A 4 i 3L i 0 M B S S
=, g 2013006)

B E. LT 2015 R FAE i I WL AR AT Y CTD F1 CO, %8s, 707 1 iZifsdite-< CO, &,
B TR AT R MIRIZ CO, 231k (pCO, ) SR M AR LHSE R 2 o 45 SRR - & T ply By
PUDNER S 2 B I 1 U AR 2 ), S DA AR ORI , g B9 v S 52 ORI AR M, S o L s SR RHALE 5 1 B8
FEUT I RSO AT R S R AN I A A O S 5] B B IR IR )2 pCO, P (385,34 =
43.62) patm, FKJZ pCO, 73 HA W 9 X2 57 i3 X P pCO, B8R 1R T, IR A2 YT ik K 5 B
TR R A 7K T B e ETR A P P L AR VT T A0 Jm 8 X A e 1o 388 ik 35 27. 81 mimol/ (m® = ) LRI RSk
1, PR3 AR ( -2.47 £3.91) mmol/ (m” + d) 5 INAR 2 &3 25 e R VR e i 1) pCO, 3245 THIRLEE, ) i) 5 8t
T R VAL A 1) e BRTR R A5 K PR IR A 0%, B R AU, P43 4 (0. 11 £0. 80) mmol/ (m” - d) . 4>

VAR OT I i ( -2.24 £3.74) mmol/ (m” -+ d) , BN K CO, MBI
KW M &7 KOURHIE; #JZ pCO,; -1 CO, i

hESES: P714 MEkbRERED: A

T VR S 8 T TR ] AR K i A R Y )
(] F2F A 3 IR, A2 2 KU IR, 2 AR AL ]
A7 T BV i . 3 TV R R A R WY 2 B KA
— AR 2 O ) TR I U, M R e R
wEk Az . DIERFRR R, AN X %
FIZIE IR0 B3, 16 7R R 28 4 I 590K
pCO, HHE AR MK R i e 4 18 X%}
AL EHFIBTSE A5 R 2K pCO, T
P& TR BE il IR R AR 3 71 A AR W) T B, R
2L SN B P 9L R R R R 3R ) S s L
BT 2 A KA B SR AL i Rk 2 R IR ARG
T2 R S5 PR 28 Bk R AR . T DL, e vV
WEPERR IR [ 2 AR SR 25 S B, K
FEAE (A8 A0 LA BB, MK pCO, H3%
B H AP 2 009 1 T, SHIM 2557 0 7630 12 X K
T ALK £)Z pCO, FEZMKIRAE & L F
TSI, AR 26 ZE4E S A X #E X A 2 pCO,
S A BIBIFTE , DA 16 A 3R B ) T 1 3R A T

YRS HEA: 2017-01-11 &E B8 2017-05-12
EETH: LRSI H (13230502000)

JETE B N KR CO, RIX I EEF I,
TXF 4R B K 2 pCO, 1IR3 WL I 38 45
HERZ RZHE X CO, B G T A R 2 o
AW S 3 T 12 0 35 A 2R I A DG, A B T
3BT 4 2 e v K SURFAIE B 5 -1 A A
B A 18] 56 2R 38 KU S A < I S
A, [k AP PE R AL A5 BRI Il AR 1 2%
LSRRI
1.1 MREEXFE5EFRKIE

ARICWFFEFRK BT 2016 4E 1 J] 14 H—1
A 31 HME], o B R ARTTEL 2 5" T
M E 2K B AR P AL 22 2015 4F A 2= i) w1 1
AL G B B 2 S0 WF 58 T H 345 1 L 3%
CTD e At T 3 F1 R W B 8, it ik
TS LA 1 7, 7 55 F B R )
o AR PR BN R 45, 2E AU T i K
T2 B, DL EETF Picarro (G2311.,G2401)

TEERA: # A(1995—) 5B, BFFEI7 [0 NP . E-mail :1195885452@ qq. com

BEEE: S5F, E-mail:gpgao@ shou. edu. cn

http: //www. shhydxxb. com



758 (SR (T E NI S S 1 26 4%

S BT CR AR g 32 Je KA, CO, . CH, 548, LA
T WFFERG T A i R A3 S AR B 2R e T A
FEiEF s (1 XM, J5 [l 36° 30" ~ 37° 12" N,
122° 00" ~124° 00'E) | it R v ( 11 DX,
JEHE :33° 00' ~36° 30" N, 120° 00’ ~ 124° 00’
E) KT E b iR e (I X e, 9 Fil . 32° 007 ~
33° 00’ N,122° 00’ ~123° 00" E) =He[X 45, 4351
THEAA X 1iE-< CO, T,

N
38°

by x
33° ¢ ‘Haatazh

. HIX
34

v H

19° 120° 121° 122° 123° 124° 125°

1 BEEEBAEER SIS
Fig.1 The location of observation stations
in the Southern Yellow Sea with isobaths
RELRFORFUEL, 435128 10m,60m, [
the dotted lines denote the isobaths, respectively 10m and 60m,

the same below
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AR UK A R 0 e 5 250 T 0L SR FH 25
E 25 ) Y SBEQLT 3 £ U I 4 (M 3%
CTD) , il K5 B2 43 51 & + 0. 001 °C il +0. 001,
KA A pCO, WL 43 1) 2R FH € [E Picarro
G2311-f CO, CH, H, O & B F1 G2401
CO CO, CH, H, O 3#i, XM & HA A3h
AR EE o7 e S R 3 PR OGBS T R
AEFREEN A TR pCO, WL R 48 20 1 /K 5
H UK AR bR P g v, DT 28 4l 18 1 R
PRZE 3 TR AL R HE A Picarro 43 BT AL v S 2 =,
PRI AR5 0 K E A ATCT R 48 504 R 48
RGEAARAT AR AR B , 2 R G002 oh % P K 6
AP SN 258 R A (ATCT-USB) 41 %, F
KL L HL T 3R AL SRR 1 0 8RS B2 43 R 0. 001°C
F10.001 mS/em, FA pCO, W 45 G2311

http: //www. shhydxxb. com

RAEZR G AirMar SRR, K5 0 2B A
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KA CO, SFAARURESD 38 W] LU SE I 0 SR ML
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R, Hrp XU AU BRI FORG BE 2350 0. 1 /s
Al =1 hPao EATUIYIE], g UL & i BA R 47
FRORGRE , BEBR 24 h X FIR T pCO, MLIN AR 48
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R 3, 00l hai J .0, 202%0 K 0. 662%0
CO, MR . AUV 1F B2 J5t i B 1) e A 1
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UE, 40 LRI AECEER

1.3 #HHFAE

E-F I CO, il iR TS E A T 8
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F=0.24 xk xaxApCO, (1)
A F i< CO, @ i [ mmol/(m® - d) ],k 2y
SRR (em/h ) o iR CO, BT fif
JE[mol/ (L« atm) ], 2185 £h B2 ) R £R, T 32
AIER B A 2o pi $h A5 Bt ApCO, Myifg-<
G CO, B9 Jk 22 [ ApCO, = pCOy, .,y -
pCO(z,m) lo BEE o ﬁ%’z&:‘cﬁﬁﬂ?““ :

Inoe =A, +A, x (100/T) + A, xIn(T/100) +
S%o x [ B, +B, x (T/100) +B, x (T/100)*] (2)
AT =1 +273.15,0 NGRS iR
B, o B mol/ (L - atm) If, WAL A, A,
A;,B,, By, By BYMUE L 1,

F1 BREEHELAXNETRE
Tab.1 The coefficients of solubility

« calculation formula

A A, Az B, B, B,

-58.0931 90.5069 22.2940 0.027 766 —0.025 888 0.005 057 8

SRS ZHL k% Fl WANNINKHOF 1992
AEHEIT R A S R B s

k=0.31><Uf0><(6S6—CO)'°'5 (3)

A2 Uy T 1T 10 RAL 8 R (m/s ), KU %K
3 B B R 2 DA 5 Se D Schmidt R, 22
(BRI %L, Se = 2073. 1 — 125. 62¢ + 3. 62761 -
0.043219¢° (¢ B R C) o TRAEM LD
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Fig.2 Distribution of temperature and salinity of the surface water in winter
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Fig.3 Distribution of Temperature and Salinity of Each Section
a,c,e, g 4ilHE 34°N 35°N 36°N F137° N WrimiR & ;b,d,f,h 43502 34°N 35°N 36°N F137°N Wi ifjh B
a,c,e and g are temperature of 34°N,35°N,36°N and 37°N sections, b,d,f and h are salinity of 34°N,35°N,36°N and 37°N section,

respectively

2.2 %REZCO,B/CHH

XA I ERE CO, Sy TS R LA
4o ARPENLI, WF 75 X Ik KA pCO, 134 {EH K
419. 81 patm,¥§% pCO, 7 200. 10 ~881.72 patm
Z[a], M Jy (385. 34 +43. 62) pam, (&l 4
AU, D 90 1 a8 (A 32 B0 Oy 0 e g DX
0%, 2 IS o v X B e, o R R o 43 iR
3 AR ER B R pCO, FE i ATt
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Fig.4 Distribution of pCO, in the Southern

Yellow Sea surface water in winter
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Tab.2 Hydrological elements and sea-air CO, fluxes in three sea areas

i \ ) . S A pCO A
e A/ i pCo, FCo, F549C0, PR
Survey area Temperature Salinity /atm /[ mmol/ ( m? - d)] /patm /[ mmol/(m” - d) ]
H Average Average flux
AR B AT R
oy 7.15£0.27 32.06 £0.04 400.65 ~457.74 -2.98 ~4.20 420.30 +10.49 0.11 £0.80
SRR (1 1X) * * * *
A
o 8.62 £2.30 31.51+£1.09 200.10 ~881.72 -28.31 ~28.41 381.74 £37.73 -2.30+3.74
Rebiin (11X) * : * *
Y P
Jﬁt(l(ﬂﬂillgliiﬁ 9.91 £1.38 28.16 £1.19  366.99 ~827.63 -15.75~27.81 390.38 £58.41 -2.47 £3.91
3 bie AR R KoK AR IR BT A S5 0K R 2 pCOo, (152

3.1 pCO, 5BREW*E

B R TR V- CO, BRI 4 A A 5 W B Y
R, SR R R A =R
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M o

WFTE R, Ll 2R~ B 2R P ¥ S il e Tl sl (
X8k ¥ pCO, S L R AT 58 ZUAY TEAR G, A
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s (I IXH) % X kg 2 pCO, SR 2 IEAH
K A ZRE AN 0. 14, LB 1T X 485 2% pCO,
SR FUESIARSE, F AL R PR 0 A 1) 22
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Fig.5 Correlation between pCO,, temperature and salinity
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FEEE R BE AR S B EE B . DATEAF R 3R
WTitE3¢ pCO, 55 B 5% I A 380 V6 R L 79 S 521
R 2RI XU B W B R 0K 3 M
B A (R R TR 2 S5 0 0T ) AR AR i a6 31 T DXV
B Sk e A T R B ALY R pCO, BT
R JZIKAM T SR A 5 B v ok R kB 1t 1 20T
VP HFEE AR . BR B T 2 ik S b B A B

http: //www. shhydxxb. com

AR X T 1 XA 5 pCO, Al A
LR o AL R SRR (11 X)) 5
TR IEASE, MK R B r =0.25 (& 5b) i
% pCO, HERJE FUR A, d A 2 32 242 ] [N
Ko SiA1E 3 EhEE Wi oA, £R 5 AE T 57 1A b
FRACTR X IAR 5 A FE70 A1, HoAth DX S AT 2 1 B
AR . BB RS SR B W R T B
TARAAN K, X YR 73 A 1) 52 Wi AN 2 SC A
o I IX dskifg pCO, 5 ERBERBL N 55 19 IEAH O
P FOCR BN 0.30 (&1 5b) |, X LI ER FZ th A
FRNE . TR 5 AT 0 A i 38
FAER A TR, B2 XA (e s 2



54 A, 52015 AR TR BUIREK SURHIE S -3 CO, i i A 763

IHTHBLG , A SO 51 32 2 2= 1 5 ZU 3 iR
AR, X K b S B — RS, KT
PRI A A REIR A 5 b 5 A R R IR ER SR ) IR
Wt THE o DTS IS ¥ /K 30k T 1T, 3t e Y I DX 3
I X IR B T BRI (] 4) o
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3.3 XK CO, iKETBIERRIE/ LR
3.1 0 3.2 15 B R 6 A X R
pCO, SR B AR R OC R HIEAREAR B R AT 4
2015 44 Z5 g o T 0T 90 00 3 3 I O R AR T
DIMERFSY 3R W] 4 2 g B0 RS, B Tl
RS R, K CO, MR BE M 1740 4 3|
2000 4F EFFT 0. 105%0, {HFSZHLH 2016 4F
10 A 24 HTEH W LR AFR,2015 43k —
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Tab.3 Analysis of sea surface and atmospheric pCO,of related sea area in recent years

K P AT I (8] Al 25 X I K, pCO,/ patm 7K CO,/patm

Source Survey time Survey area Air Sea water
29.5-32.5° N

[19] 2006/1 122.3.124.3° 384 x4 347 =14

[20] 2007/1 At it 380 408
25-32° N
[21] 2008/1 120-127° E 388 =12 342
31.5-34° N

[22] 2009/2 124-127.5° | 384.7 3.1 335

[2] 2010/11 T / 393
AL 2016/1 i B 419.81 385.34 +43.62

ABFFEMAT 2016 AR E0IE 1 A I K5
Hetcsr i AE 419. 81 patm, Z [H A P05 K
MABEA AR R I, 72 250 2 B0 f AL XA
LR CO, SRR CO, I
B o TAERK MG pCO, 7y FRfE BNk 3
FiER , E 4 4 0 AL B A B 5T T R 2007 4
1 H B8 R pCO, 297 380 patm , i3
11 pCO, 7408 pawm, i 520" 46 i Rg #1117
i3 pCO, P42 393 patm, H13 3 F i«
pCO, HYR/NFEA AE £ 45 — € HYJE [, K CO,
HePE b T AR Y, HeA R CO, HRBE XTI
pCO, RYEALYE AL 1 B 2 — B oE . K
TLR LR BRI pCO, 2 MK G Y
Wi, (HR R pCO, HHFRID IR E R 2, 1R
HRAMAL . BEAHFFTIRIIR T pCO, i 5 T
e pCO,, N L KT CO, R A B T2 i Al
2015 474 2R IR AR A R 2R

VAN

AR A2 g o T T O E U0 DL TN 4 7 3% B R
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SR , RIS EE | #h B ) pCO, A1 DL

HEAT T AT AL R CO, Jl g, R T R
R/ AR R . 45 1R, A m Wi iR
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Tk FE SRR e U 5 BT TR G, R K
SESYE SE /N (0. 11 0. 80 ) mmol/
(m® «d) . B R R I (T X)) g
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B A2 BRI il AR 1 R 5 KRR €O,
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Hydrological features and air-sea CO, fluxes of the Southern Yellow Sea in
the winter of 2015

HUANG Ju', GAO Guoping'*, CHENG Tianyu"”, HU Denghui'*, SUN Dandan'
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai ~ 201306, China; 2. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources ,Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; This paper summarized the characteristics of the temperature, salinity ,surface CO, partial pressure
(pCO,) and sea-air CO, flux based on the in-situ CTD, CO, and others data in the South Yellow Sea during
the winter of 2015. The results indicated that the west coast of the Yellow Sea was low temperature and low
salt, affected by Yellow Sea Coastal Current. The central part of the southern Yellow Sea was high
temperature and high salt, affected by the Yellow Sea Warm Current. In the coast, it was well mixed with
generalized temperature and salinity in vertical. The average value of surface pCO, was (385.34 +43.62)
patm. The distribution of surface pCO, had obvious regional differences. In the central sea, the pCO, was
larger than that of the nearshore. Due to horizontal and vertical mixture of the Yangtze River water and the
Yellow Sea Coastal Current, the northern part of the Changjiang River Estuary was atmospheric carbon sink
where the maximum flux was 27.81 mmol/(m” + d). However,overall regional average flux was ( —2.47 +
3.91)mmol/(m’ + d) The higher pCO, in the southeastern of Shandong Peninsula controlled by the cold
water, correlated to mixture of the high carbonate water brought by the Yellow Sea Coastal Current and the
average flux was (0. 11 =0.80) mmol/(m” - d). The winter mean flux in the Southern Yellow Sea was
( =2.24 +3.74)mmol/(m* - d) ,which was carbon sink of the atmospheric CO,.

Key words: Southern Yellow Sea; winter; hydrological features; surface pCO, ; air-sea CO, flux
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