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Phenomena of pH Instant Increasing and Its Effect on Dissolved Inorganic Carbon

Flux to Sea in Yellow River Estuary

ZHANG Xiang-shang, ZHANG Long-jun

(Key Laboratory of Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China)
Abstract: Dissolved inorganic carbon(DIC), pH, the partial pressure of CO, ( Peo, ), total alkalinity (TAD, dissolved oxygen saturation( DO,

chlorophyll a(Chl-a), and NH; , PO;~ were studied in mixing zone of Yellow River estuary from September 2004 to April 2006. The results
indicate that pH value is higher than that of freshwater in low salinity area where DIC is non-conservative. NH, » PO}~ sharply decreasing
indicates that biogenic respiration is possibly inhibited in early mixing of freshwater and seawater, then Peo, which is derived from biogenic
respiration, swiftly decrease and lead to CaCO; precipitation in low salinity area, and the pH value will simultaneously increase in this area.
Instant increasing pH value can be used as index of CaCO; precipitation in Yellow River estuary. According to dissolved matter mixing model
in estuary, the observation of 1:1 removal of TA and DIC provides just evidence that DIC removal we observed in the field is a result of CaCO;,
precipitation. The process can clean 10% (1.21 x 10° tons)DIC which is transported by freshwater both in dry and wet weathers, and the
annually effective DIC flux to sea of Yellow River is 10.86 x 10° tons. Ten percent of CO,(2.24 x 10° 1) which is absorbed by chemical
weathering process in drainage basin will release to atmosphere in Yellow River estuary.
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A BRI I SE TR 05 K AR IR IR R GE 0 N0
SR, 3 S BUR = AR CEEE oM
WO 19 A0 Tk s iy LUK, B N 00 AT K]
(R AL, KA CO, BN B4 BRAR IR OO0 b Bk A 725
RYE N AAF IR B A 2 2 Ji8 Mg ™ 7 . A
I, A Ek co, MR ICHLE E 4 A H kT 1 #4
R AR AR AE T COE B K o, T FE I
—ANEEIRE, FAEL 0.7 Gu ol 1 B Hb s A 1)
AT I K- 0 T e A 0 v vt R A
FHIE R CO, 0 FE T A BR 1) A AR A4 = 2 F 2 (1)
S AR K 1) HCO; CERBRFE TAD 7 & REME VP Al
FEA TGRS KA CO, MM, {H Y] -7 7K

TR IR P H T AR AR B AL 22 A ) 4 A 1R e, T
BUB 10T AR FH REA8 (A5 3 A A FH T 1 R
CO, FHTRE R KA, DAL, Al 5030 1R & X 85
CO, MIRETBCE 2 VP WAAE H3E& ) CO, 13+ #E (1)
S PTAE ) O, — ok B T B R A% I b
VR, AR R — 5 435K 1 26 4 ke S0 W 4 4,
SXAFAGAL AL I I H 7K AR A T Cpg )
HA e A B R B B2 45 I U B AR BT 7= 261 o,

%5 B HA: 2006-08-09; 1&T B #: 2006-11-11
BEUE : ST LR SR AR (973030 H (2002CB412504); [
K A RFL A HEB 0 H (40476063)
BB A 7K1 L1977 ~ O, B3, MR SE A, 25T 1) A i
T P45, E-mail: qdzxs @ ouc. edu. en
% JEHRIER A, E-mail: longjunz@ ouc. edu. cn



6 5 1) b2 2 S 1 TEA LB S L R pH 7 LA R 1217

XTI VR RS e 15 & AR Ul FEAE L, AR 2 Nl i it
SR TR V1) AL R R R A B R 5 e A B AE FH TR X
Rt E T R A HLIR CDOC) RN AT %5 1 9 1R 26
(SPRO X 1 1 B TR 8% 2B DT B BE % 7= A= 40 1) 1
FHROT DRI T B 0 22 45 R JE 1140 9 O R A
FEAE A R AT DT

O E R 1 B e e, KA E T
FORAE T U 5 5 18 e, AR SC A Bk w0 R
A DX pH AR A K 2 A B IR 4 1) T B AR S At
SR AU T R 5 1l L, £35S AR
BRI Rl 7K TR A T R ol ek A A FH ] 5 7K
< CO, FEHTRETCE KA ) H R, ) AN BT 3
PALAE FHIE B ) CO, 1917 FE Al B2 A 2t b 78

1 MR57%
1.1 FEAR RS

118° 119° 120° 121 122° 123°E

BRI 7 ~ 10 A4, mEAEAUHZ 11~ 6
A4y, RIS E 2004-09 At kAR, 2006-04 HTIK
AR, 138 1k 2005-09 43 I3 1 A X N & s
TSI TE pH AR A4 Bl & TR 5 X 383
A7 ST 1 RR K TR A X3 1), LS LR AR K
AR FE, KA H 156 450°C 14 5 JF #R T (1) GF/F
Whatman 0.7 pm B8 21 4E [ 37 14 0E, BEW 0 ~ 4°C
IR CR AT T 450°C K58t () e s ik v, FH 13000 e o
fifTCHL % CDIC) FHE FE (TAD; Chl-a Ff it LA 0.45 pm
Tt PR 2T 4 JI5 L 18, MgCO, [ s JE M I N HeCL, & T
PR ZR DU B 2 05 1) B8 R — 20°C R A7 11 4% I 2
NH ~PO; ™ s poo, FF it 5 G i 0 K R A 73, K 1
K% 2 5 LI AE SO R In AN AT HeCl, %
(4 mLO [ , FERAMBEAT 85 B, B Ghf 9 bRk R
1.2 FES e 72

RE RS AL

1 BUREA(L

Fig.1 Location of sampling sites in the Yellow River estuary
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Fig.2  Distributions of pH as a function of salinity in

dry and wet weather in Yellow River estuary
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Fig.3  Distributions of dissolved inorganic carbon as a

function of salinity in dry and wet weather
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Fig.4  Distributions of Pco, versus salinity in dry and wet weather
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Fig.7 Consecutive variations of pH and Pco, versus salinity in Yellow River estuary
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