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BR2AESEZF pCO, SFHFEVEVENXZ

EAID? EOCH Beakart BRSS! RER AL

(1. FHEBAG KA ITRKESSEYH R EREGLRE, R 4300725 2. FEPRERE RS, L 100049)
FE. Vg TEEFEMELZMAR(WT) | pH, HCO; W | #H(DO) KM4RE a( Chl-a) HEESFSE. AR T fl =
FE A AR R (pCO, ) , LAY B AL SRk i 45 R0 B & R T8 5 2 R 2K 1K pCO, 7E 8. 34 ~ 168. 70
patm (B33, FH74 49. 01 patm. Z3[6] b pCO, H EHFEIA 1 S0 G TS Chl-a¥k BEWIZ#F R %, HHE) b B9 pCo, 7
74.43 ~168. 70 patm [B]E 3N, Y4 117. 92 patm, Chl-aV JEFE 2. 22 ~4. 55 mg-m 7> 2Z (8] ,SFH4 3. 04 mg-m . FEMEEEH
Z2RJZIM pCO, FChl-alk JE 2 [EAFEN B E TR (r= -0.844, P <0.01) , FRIFHIY A 1E R pCO, BT ZH M
AT, FENEBEER CO, ML, COo, WEHE AN —35. 17 mmol - (m?-d) ~'.

KRR WK FE; FERMEN,; AR MARE a; BB R

FESES. X171. 1 XEFRIRED. A XEHS: 0250-3301(2013)05-1754-07

Relationship Between pCO, and Algal Biomass in Xiangxi Bay in Spring

YUAN Xi-gong" > ,HUANG Wen-min',BI Yong-hong' ,HU Zheng-yu' ,ZHAO Wei'*,ZHU Kong-xian' >
(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Water temperature (WT), pH, HCO, , dissolved oxygen and the concentration of Chl-a in Xiangxi Bay were measured in
spring. The partial pressure of carbon dioxide was calculated by the chemical balance and Henry’s Law while CO, flux by the thin-layer
diffusion model. Results showed that pCO, of surface water in Xiangxi Bay varied from 8. 34 patm to 168. 70 patm with a mean of 49. 01

patm. pCO, increased along the stream with Chl-a decreased from upstream to the estuary. The mean of pCO, was 117. 92 patm on the

diurnal scale, ranging from 74. 43 patm to 168. 70 patm, and the mean concentration of Chl-a was 3. 04 mg-m ~* with the range from

2.22 mg-m > to 4.55 mg-m . There were statistically significant negative correlations between values for pCO, and Chl-a (r =
—-0.844, P<0.01). Phytoplankton photosynthesis in Xiangxi Bay played a crucial role in the spatial and temporal distribution of
pCO,. The undersaturation observed suggests that surface waters in Xiangxi Bay represented a sink for atmospheric CO, in spring, and
the exchange rate of CO, was estimated to be —35.17 mmol+(m”-d) ~'.

Key words: Three Gorges Reservoir; Xiangxi Bay; pCO,; Chl-a; CO, flux
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WIEYR R E T
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Fig. 1 Distribution of sampling sites

SE I T 6 WCRHEH 4 H 1 H 4 H 14
H.4 H18 H¥J HWEXR 4 A5 HABAWK,4 H9
H ARG —K. 5 H 13 ~ 14 HERCRAE K
K. REEWIE SR AR LAE 10. 8 ~27.9°C 2 [6]. Ffdh
KA [B] 4 UCARTE 10:00 ~ 1200 [EJ#EAT, 531 4 4>
SRAE/INEH [ I I JRE A it SR B AR R A B B I
(1] 2 B it >R B LA PR A5 1 T L.

FEGRES ISR 17]. AR e B bR
KEHCH 0.5 m /KJZ. pH, DO (mg-L™"), WT
(C). EBJTE'F%E(EC/MS'cm”)\ F AL B |
(ORP/mV) FfH YSI ProPlus £ 2 /K Jit I % 1Y
(USA) BL3ZAS. ZKAA% BH B ( Trans/cm ) FH % [G 15
W RE LI 5E . 0 (Turb/NTU ) DA EEHHIAE . S
(AT/°C) . WGE (U/m-s™") R H Kestrel 4200 F-F5
ARG (USA) e . b A (R R Eh 18 5/
mg-L7") . BMA(TN/mg-L™") . BB (TP/mg-L7") .
AR (NOS /mg-L™") . @& (NH, /mg-L™") | IF
BEIR 8 (PO /mg-L™") AY I 2 = BE SCHk [ 18 ].

HCO, WE M REKMEIE 12 h B H 0.02
mol - L. ™" 8 R % & M 45 7K #£ R % J5 L Whatman
0.45 wm BT A 98 B U8 5 vk 7R DR AT, >R A
AU G VLI AE Chl-a iy & &Y. BRCREE R
ME WT, AT, U, pH. Chl-afl HCO; ¥JE.

1.2 /KiEk pCo, BIITA

i pH, HCO; S HIH AL K, #-ATH#8 JFH T
PEATRIE 0,

JKAA R fi JC HLBKR (DIC) B €O, H,CO, .
HCO; F1 COy~ 41k, - fif iof 45 20 0y 26 K 3 W b i)
WeEE F25 pH | KR FIZK R T B FomBEA C. i
F HCO; | pH ., /KIEANFAFHE T E M, #4E COo,
FEAR W R R A B [ 20 (1) ~ (4) 1,315
IR A AR A R

CO, + H,0==H,CO," —

H'+ HCO; ==2H" + COZ" (1)
K, = [H,€05" 1/[pCO,] (2)
K, = [H"][HCO; ]/[H,CO,; "] (3)
K, = [H"][CO; ]/[HCO; ] (4)

ik K g R g, Y Bl DR
JUA TR

pKeo, ==7 x 1071 +0.0167 + 1. 11 (5)

pK, = 1.1 x 1077 = 0.012T +6.58  (6)

pK, =9 x107°7° -0.01377 +10.62  (7)

AR =2 F) 72 HE, pCO, PR HARE LT 7

1.
[H,COy ] [H"] - [HCO;]

PO, = Ko, B Ko, x K,

1.3 AMGl A5 02 B AT
PANFTEAR B A ] K SR CO, A28 i

R R R T

F = K x ApCO, (9)
K K ARRAUR S Z A . K =k xa, kK-
SRR R B o BHERER R T RY CO, 1B
J¥. KA Wanninkhof " $2 H A9 EIR K K-8
B R B ATk EH, A5 CO, AYZK-TH T 52

=)

i
k =0.39 x U2, x (600/S,,)"* (SFH4 XU )

(10)

KX, U, MK 10 m &b 5 KGE K/, B4,

mes” ' S, & t°C F CO, M Schmidt H R, KR K

M -

S, =1911.1 - 118. 11¢ +3.4527¢ - 0. 041 324
(11)

(8)
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Ina = A, +A,(100/T) + A;In(T/100) +

S%o x [ B, + B,(T/100) + B,(T/100)*] (12)

2 a B9 A7 A mmol- (L-atm) ~' B, WAL A, =
-58.093 1,4, =90.5069, A, = 22.2940, B, =
0.027 766 ,B, = —0.025 888 ,B, =0.005 057 8; T &
IR
1.4 ¥

P 3¢ il /E R A OriginPro 8.5, 4% 43 #71 % H
SPSS 13. 0 5¢ /K.

2 HBRESH

2.1 FEMWEE pCO, 21k
TEMNEVE K L JZ KK pCo, 7F 8.34 ~
166. 23 patm Z [, FHE H 49. 01 patm( & 2). M
2 L WG m, B xx07 ~ xx01 SRR
Fhass. TR xx01 FE4 UCRFE T, pCO, FEAHS
HBE ), EHIE R 95. 63 patm; 1 F I xx06 F
xx07 FRORFFTEARAR AT, S 34 21. 67 patm.
I FF pCO, KEAH —A EAnyE#. 14 H
1 HAFR(EERAR, O 24. 81pamm; 4 H 5 HAFZH]
R B BT B K B BT (BT 27,12
patm) ,4 H 9 H KHEHFEALE 30. 63 patm; JLHAE
i K pCO, W R Aa e 1 L IF %) xx06 1 xx07 FF 45
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Fig. 2 Fluctuation of pCO, along Xiangxi Bay

during sampling period

patm) , B R K A 43 A S 2 LG R 2R 34,70
patm.
2.2 IR Chl-aik B 25k

FIZIKAR Chl-a ¥ BE 1] DLSE it R AF R 2 KM rp
TP A Y R, WK 3 R, HERIEL A S
JEIAF I E] Chl-a ¥ BEAE 2. 19 ~ 132. 64 mg-m > Z[H],
SR A 31,92 mg-m . MAZS[A] 17, Chl-a¥f & M
xx01 ~ xx07 E'\{Zliﬁjzlt{ﬁ%%,é{ﬂu xx04 ﬂi]ﬁj\ﬁ,
TR EAOK AR CE{E N 18.25 mgem ™, ffE
xx04) , FIEAHXT 3 i (CF3ME 50. 15 mg-m (5§
xx05). MIFE & B xx05 4,4 A 1 H A Chl-a¥f
FERAEARAEWI B 0. 4 A 5 HIEE K i £ )2
Chl-a ¥ B FEARTH Ha 1] — 20, dERRTE— AR A /K
(FHI{H 20.06 mg-m ™). HF 4 H 9 H KW
J , A PEVE T2 J2 KR ) Chl-a 7K SEATI SR ZEAIR
PEHEA, 320 xx05 (9 Chl-aH) G | T, IF 3k 3R AE
Wi i K E. 4 A 14 H L xx06 1 xx07 ¥ Chl-a
WREKIE R 20 4 A 1 H K, SRz sh
R/ 4 A 18 H, &4 14 H /KK JZ Chl-a ik &
HRAT FITREAIR.

140 - —=— 20110401
—o— 20110405

1o |~ 20110409
—¥— 20110414
—— 20110418
100

o
=]
T

Chl-ajf Jif/mg-m™
g 2
T T

[
=
T

=]
T

xx01 xx02 xx03  xx04 xx05 xx06 xx07
Tt

B3 FZAEZREHRECH-aikREDTH

Fig. 3 Fluctuation of Chl-a along Xiangxi Bay during sampling period

2.3 FRWEE pCO, . Chl-alf i K345 K 1 2 [8]
(A 2 43 B

FIRIPEERZE pCO, FIChl-a¥f B & 4 Hifk 2
e P AESS R R 1.

R1 BREUEZSEFTKEEUSETHEGIATIME £ 151EE 0 =35)

Table 1

Means of water physical and chemical indices from Xiangxi Bay in spring ( Mean + Standard Deviation,n =35)

it pCOy/patm  Chl-a/mg-m =3 WI/C pH

EC/pS+cm ™!

DO/mg-1.~! ORP/mV Turb/NTU U,/mes™!

YIfH £ b2 49.01£39.21 31.92+28.60 15.15+2.16

8.97+0.33 336.77£34.18 13.75+3.40 64.33 +17.08

4.24 £1. 64 2.00£1.16

fatw SD/em AT/C COD/mg-L"!

TP/mg-L " PO; /mg-L~" NH; /mg-L~" NO; /mg-L™" TN/mg-L"!

HCO5 /mmol - L~ !

YIE £ il 186.71 +82.78 19.17 +5.54  2.26+0.79  0.26 0.15

0.21£0.15

0.07+0.03  0.84+0.44 1.21+0.34 2.40 £0.20
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FEBAE A TR E T, o TR I A 2 HAA

IR BORHIARSEUGIR R Tr k. Kagnah R sk 2.

£2 FEZTEZ pCO, NChl-aF KIEIE L S #] Spearman 18X 247 (n =35)

Table 2 Spearman’s correlation coefficients of pCO,, Chl-a and water physicochemical indices from Xiangxi Bay in spring (n =35)

pCO, Chl-a pH DO Turb Trans EC ORP wT COD TpP PO}~ NH, NO; TN
pCO,  1.000
Chl-a -0.844* 1.000
pH  -0.968 ** 0.800 1.000
DO -0.918™ 0.888" 0.906" 1.000
Turb  -0.607 0.670* 0.501 ** 0.535™ 1.000
Trans ~ 0.735*" -0.810 " -0.724 ** -0.721 ** -0.825 " 1.000
EC 0.750 ™ -0. 665 ™ -0. 825 ™ -0.657 ™ -0.445"  0.619™ 1.000
ORP  0.247 -0.108 -0.207 -0.085 -0.034 0.150 0.113 1..000
WI -0.293  0.204  0.471* 0.319  0.062 -0.188 -0.628* 0.053 1. 000
COD  -0.639" 0.777*" 0.596™ 0.717* 0.756 " -0.746 " -0.467 ™ 0.091 0.219 1..000
TP -0.326  0.335" 0.265 0.223  0.419" -0.339" -0.353" -0.137  0.174  0.467™ 1.000
POI~ -0.211 0.178  0.177  0.111 0.291 -0.210 -0.317 -0.160  0.203  0.310  0.917* 1.000
NHS  0.326 -0.421* -0.375" -0.428* -0.151 0.279  0.341* 0.092 -0.318 -0.241 -0.145 -0.031 1. 000
NO;  0.797 ™ -0.775 " -0.828 ** -0.702 ™ -0.507** 0.674 ™ 0.917™ 0.173  -0.492 " -0.557 ™ -0.491 ** -0.446 ™ 0.254 1..000
TN 0.585 " —0.541 ™ -0.608 ** -0.457 ** -0.475* 0.532™* 0.815* 0.138 -0.370" -0.405" -0.457 " -0.466" 0.186  0.861 ** 1.000

1) * R TE 0. 05 P LR EHE, » « FR SUBKTE 0. 01 /K P L BEMHK

X} 7 1 9] JE 5 JK A& Chl-a Fi1 pCO, #E47 i Z& 414
A RBUNOE REC R IR 0. 734, 2 &1 &
R I, U UL ) SR B T 4 TR R
PRy =444.912-x %™ (n =35,P <0.01). ML
o] DLHE 5, 0 B K 0T Chl-a ¥ B #5IKF 0,69
mg-m "’ IKIK pCO, B2 T KA pCo,, FHUK MK
m KAk CO,.
2.4 FEWEE pCO, MChl-a¥k SR Ak

mE 4 R BBV R IZ KK pCo, B AR
fLAE 74. 43 ~168.70 patm Z ], FEX{E K 117. 92
patm. KFEH _E408.00 4R, AR E pCO, 18T
B, 2T 1 14.00 A4 5] 16.00 £ 4 Z A —IK K
DRFRAR A i 72, 21 18.00 247 P& B fe ik, M F 47
18 :00 7= 45 FF 4 /NI [ 7+, 20: 00 J7 b T+ BE 45 K
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