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(1. BN K2 M B 5 PR R 5, 5 FH, 550001 52, 548 L 0 5 -5 PR5E 18 8 35 S0 =2, 5 P, 550001)
W OE TR B R K X R KK A A o AR AR B AR A e il SR R, A8 3
VA2 B 3 SR ST /K B ——JT Wi R 48], 2016 4F 9 H A1 2017 4F 2 H Sz K |1 K XK 438 J2 2647k i
TUFIRAE I /K BTSN 2 K R S50, AR K AR S8 T 52 50 2 Ak — 20 2 29 W , pCO, 38 3 7K fh 2
S R R E A AR R g R R, E AR FK X R R pCO, ZE AL [l A 124.84—374.06 Pa, #{EH K
219.580 Pa; ik Al K X )2 pCO, 22 ALIE Fl N 210.19—371.53 Pa, #{H M 290.607 Pa, £7KIW] pCO, {H/NFAE
IR AHSCHE A BTAR HH  RKIH pCO, 5 TORE) R HMAHDE, H pCO,5 Cond (HLF3R ) FMTDS (7 e [ 44 &
) B IEAHSC AR K] pH 5 pCO, i 5 1 3 50K 56, ZF AR W AN A K 3] pCOL 88 At 1 AR 3, R KK
CO, I (KA pCO, TH A 40.63 Pa). il id i+ 515 HZ MR X CO, ¥ HUEEE (F) F A KM 735 49.27—
193.82 mmol-m *d™" |54.02—102.83 mmol-m ™ >d™" | 3F-HJ5@ >~ 104.998 mmol+m > d™' 1 76.822 mmol -m™>d™".
SR A K AR LY PR XK AR F= ARG K] CO, &7 B0 I T A i X 38 = 3 A R A X

KW pCO,, CO ¥ HGES, KEMISE, BKIX, JTIEHIKRE.

Temporal and spatial variation of carbon dioxide partial pressure
and exchange flux characteristics in the backwater area of
Wanfeng Lake Reservoir
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Abstract ; In|order to understand the variation of carbon dioxide partial pressure and the diffusion flux
of carbon dioxide waterin the backwater area of the karst plateau reservoir in wet and dry season, this
paper took the Yunnan-Guizhou Plateau Karst Reservoir-Wanfeng Lake as an example. And the surface
of the water body in the backwater area of this reservoir was monitored and sampled in September 2016
and February 2017. Then, the water parameters were detected on site by using the water quality
parameter instrument. Other remaining water parameters were further measured and analyzed in the
laboratory ,and pCO, was calculated by the principle of water chemical equilibrium and Henry's law.
The results showed: (1) the variation range of the surface pCO, in wet season was 124.84—374.06 Pa
with the average value of 219.580 Pa. (2) the variation range of the surface pCO, in dry season was

2018 4 7 A 23 HUIH (Received; July 23, 2018).

x SN N — AR R B (BRI A [ 2017]85 5 ) FIER HRBLF# R4 (41263011) ¥ Bh.
Supported by First-Class Discipline Construction Project in Guizhou Province ( Guizhou Provincial Department of Education Research Project
[2017]85) and the National Natural Science Foundation of China(41263011).

# o« BEBEEAN, E-mail; jiaoshulin@ gznu.edu.cn

Corresponding author, E-mail;jiaoshulin@ gznu.edu.cn



1308 B2 53 1k 2 38 &

210.19—371.53 Pa with the mean value of 290.607 Pa, and the pCO, value during the wet season was
lower than the dry season. Correlation analysis showed; (1) pCO, was negatively correlated with
temperature (T') during the dry season, and pCO, was positively correlated with conductivity (Cond)
and total dissolved solids content (TDS). (2) There was a strong negative correlation between pH and
pCO, in the wet and dry season. The pCO, in the wet and dry period was supersaturated, which was
expressed as the source of atmospheric CO, (atmospheric pCO, value is 40.63 Pa).The calculation
results showed that the CO, diffusion flux(F) in the study area was 49.27—193.82 mmol -m >d ™" with
the average flux of 104.998 mmol + m+ d™'.In the dry season, the diffusion flux of CO, was
54.02—102.83 mmol - m - d™" with average diffusive flux of 76.822 mmol-m™>d™". Compared with
other reservoirs in the world, the CO, emission flux in the abundance and dry season of the reservoir
area was lower than that in the tropics, which was generally higher than that in the subtropical and
temperate regions.

Keywords : partial pressure of CO,, CO, diffusion flux, physical and chemical parameters of water,

backwater area, Wanfenghu Reservoir.

TP LA R A AR A AN A A7 RO 8 I (8 1 o 745U 28 UM I T 75 | 7 1 4 3k 2 1
MG O L FET HEMAIE R, CO, & 1 5 IR % K (greenhouse gas) G IS 2] T 80% — 85%"".
IPCC S5 TP R & (ARS) $6 H , ABR A 278 0z | BRACAT HORLAG L BRAR AR e A S AT AR 7 AR 1
11 B T & AR ZE R0 2 HH 5 1 A VR BT HE ALY CO, iR B R Y, R 4R 58 23k €O, L TR
LI A 24T A T R S e e i b R A5k P I AR A R A A DR AR 7, e LA AE
PRGTTT UL BHAG A H 3 AT o) T4 i 226 Al P IE 5 RS CO, 1Y S22 00F 5T Richey | Richey 555
7. hib ] Y O AR BEAT RIS, A5 T KK [ AR O CO, 43 3K #) 1.07 X 10" mol - a™! 6%
10° mol"* s BRI ZEAFWFFT & ) Bk 0] [7] KR G:€ 0,35 1.45%10" mol.

B 5 6 7K 1 SR A AN W & 2 I L Y K PR i R AR R N S A R g1, 2 E E K
RANRIK EFETT 98461 JE1 | K A2 5 R 28 Dr Ak A5 (1 [R] IS0, S 350 T — R 37 A4 A6 A8 PR R IR L. . /K
IR TR A D Y - Bl B PR AR KR FE RO BT IR A VA A R B W, S BOK IR A LB AL TR AR
I, ST R — AR Y e A5 AR IR A X R 5 MR 1 SR BRI ARk XK R TR A
BT S IR T 2R B 32 . NS 2 B4 th e v > T A TRRAL 1 A R K
JE ) A4 FE M ELPE Tucurui AT Samuel 7KJE T CO, 1 CH, 7K 1R L A5 Makinen %56 TR
KK P AR AR A OIS 150 T T W T8 (Y A9 5 B v K P T S I A A3 TR R G
GT A WL AS 8] 43 AR A 0 ) 8 SRR AT K AR S 2 068 T WA ) 7K A S5 5 e 2 T 0
WIAE Ry FRIRIK I 22—, R Il R 1 6 SR K SCHLSR R AE, (ED0E T WA [l K IX. GHG 3 2 Y BIF e /0.

ARSI T W I AR B A B 73 e B L BB 4 T, 4898 — AU o3 R R G i 19 22 10 R A
LSRR & AL BB MG R BTER /R 2K RS KA CO,MIRIEIC R iR % U
HEAR IS | K K G IS B A BRI 3R A P Rt K A A 25 R GERRAA PR AT s 2 3 3

1 ¥ B5 7 ( Materials and methods)

1.1 AP XA

KRNI HA — R M , Iy K i B8 TORHERS I, FR B HK 2275 IR b & KK EE K
Jo KT APEIX | T AR e B vb e S8 VeV Se e K PR K A s As AR, fE ] IR
ETET =) VA W) - (N7 K N [ [ e /A 7| AN 8 = R v =ad T 1 Y 3 1 L I B 6 95
I (%) b DX KA T [ 7K s 1 3 BBl B [T K X, 7K B &K, B e b R KA T, JB AR 4 38 R 35
b TR ST TUG B Y T WA T T R AR A ARG SN A 24 ST, P R A
TAR——RAMF— Gl IR R V11T T s ) B 78 1 i B AR TR K K . T 5 M W B R T R ], 5
VO] IZ  BRR PR R A A TR R (5 T A B 73% 7 TS S R MK SIS £ 52 Hoh
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PRIREE A5 A HRIR K 2 — iZoK RS BB it iz | & fo R SR8 45 B 22 D) g, M 345 ph At & AR
1%, 4R = B R 650—1000 m Z [A]. BUK S, IEH /KA R 780 m, EMIIE K2 128 km, fz T4k 20 km,
W FATTEKIRZ) 100 43 m B AL T 2K 144 km B 176 km® fif7K 1.026x10" m® 4 A B & 1.93%
10" m® AEHH A 1.424x 10" m® A9 T2 32 X S 30 By 25 RV, 5 28 (e i o B i
BERRZW AFRADW, A8 R R E/N I IS -0 K i 212 , 51701 J8 Al
Bl AR A SRR AR SC AT W I IR K XA B 52, T E Al K A [ 7K X 43 30 A 1 SR A s R A7 SR A SR
oA LI 1.
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Fig.1 Distribution map of sampling sites in the study area

1.2 W5k

F 2016 4 9 7 (F/KIH)) A1 2017 4 2 ORI ) VIl 38 DTG 396047 3004 7 32 S ORI IR AR
FEIINE]RE 0.3—1.5 m-s™", KAWEHL PR GPS i E RAf s 0 B, Il X |V ARRf i AL (D).
FIH ArcGIS10.2 322 i RAE S o7 B AR PE 25 [ B (BT 1), SPSS 22 GEitH-iEE , Origin 2017 23145
BHOCFR A e A T2 Ulra— 11 (6p) KT HUCS 5 058 /K PR EE (T) BT 4 4
(TDS) EALIL 5 HL AL CORP) BRI (pH) | S HL 3% (cond ) 55 6 S8 HT T B 4875 770, M Eh R
FEVEIN KA A CALK)
1.3 B3 5547
1.3.1  JK4K pCO, TR vk

HIFSE DX KA SR AR A3 F AR P 0k 1 - D5 R = ) R MO AR 21, KA h i i JC ML ( DIC ) =
ih CO, H,CO; \HCO; J COT Ak, X H VA 45 0 R A KIE W P 1k B2 KN 225 pH KA IR
BRSPS 7 A o122,

CO,+H,0 «—H,CO; «—H"+HCO; «—2H"+CO> (1)
Keo, = [ H,CO; 1/[pC0, ] (2)
K,=[H"][HCO;]/[H,CO; ] (3)
K,=[H"][HCO; ]/[ HCO;] (4)

P, COL P B B Koo, R BRIR A — SN — G i B 0 R n 0 < K, K O VA i, LA 3 5
UN W Ry

Keo,==7x107T°~0.016T+1.11 (5)
K, =1.1x10"*7%-0.0127+6.58 (6)
K,=9x1077*-0.01377+10.62 (7)

WA =R EHE, pCO, ATARE LT AT
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pCO,= [H,CO; J/Kco2 =[a(H")-a(HCO;) J/(KCOZXKI ) (8)
KA, a(HY) Al a(HCOS ) 433 HYRI HCO, AUk 2 A0 (9) L (10) #5 i  1 e Fom i, A K
(11) 35
a(HY)= 107" (9)
a(HCO;)=[ HCO; ]x107>" (10)
1=0.5x([K"]+[ Ca™ ]x4+[ Na*]+[ Mg™ ] x4+[ C1"]+[ SO,” ]x4+[ NO; ]+[ HCO;])/1000 (11)
1.3.2 /KK CO, ¥ el B Ik
K-S FH CO, ¥ HGH I F 257 CO, o0 He 22 (RS KA ) R k3 Rl 2 45 PR 3 5% ) 1330 7K -
FLE CO P ol it (F) Wl (9) s AR (12) s .
F=K x(pCO, ey~ PCO, (1)) (12)
K, pCO, (ery AR AR ST, pCO, oy WK EEAER TR, K=rXa. K 2 CO, K-S Y TR ELr
FARK-F I RRMEAE R R o FWEFEIRESRMT COEMIE.F /KR CO, ¥l 2 F>0 i, FoRK
PRI KSHREL CO, , 24 F<0 BFRRKIRIZIL CO,.
EL A5 24 R KU A 0.3—1.5 mes™", K X 3O 78 2218 AF 28 % ] Wanninkhof ! 4
B AT BRI ST IX K-, COL ¥ HLR R
r=bU(600/Sc,)"*,(U<3 m+s™")
i, U HRGE 24 U BRI RGER 5=0.31, U R RGER 5=0.39;
Se, & T IR CO, % Schmidt 7 %L .
Sc,=1911.1-118.11 ¢+3.4527.4-0.04132 *;
WA o BTSRRI R >
In(a) = A,+A4,(100 /T) +A; In(T /100) + S%o[ B+B,(T'/100+B,(T /100)*].
Kb, TONRE S AR Y r (R PAAE mol - L7 Pa B} A, = —58.0931,4,= 90.5069,4,= 22.2940,B, =
0.027766,B,= —0.025888 ,B,= 0.0050578 FZHERAERPIH]F- 1 XU 0.9 m-s™" A7 WK - S <A
A 1) .

2 R 51718 (Results and discussion)

2.1 KBS G b
FIH SPSS 22 Geit 45 HAASEFEME (£ 1) A Origin 2017 /AT 5 S5 C R AL
PEI(K2).

R 1 RES IS EHEE

Table 1 Characteristic values of physical and chemical parameters of water bodies

B4 &S f/ME R ¥ifl FrifE 2 o
Parameter Season Minimum Maximum Mean Standard deviation
FEK 27.70 29.00 28.54 0.44 0.02
L Hirk 17.90 20.20 19.05 0.78 0.04
FK 7.70 8.26 7.99 0.13 0.02
pH ik 7.79 8.05 7.92 0.09 0.01
FK 302.00 341.10 316.48 12.90 0.04
Cond/(pS-em™) HikIb 404.70 415.50 409.70 3.21 0.01
FK 189.20 219.90 203.88 9.60 0.05
TDS/ (mg-L™") k30 217.90 280.50 272.16 16.49 0.06
FK b 2.60 3.50 2.98 0.28 0.09
ALK/ (mmol-L™") ik 9 3.50 4.20 3.88 0.19 0.05
FKM 117.00 155.00 139.15 11.42 0.08
ORP /mV

7K ) 123.00 215.00 190.54 23.39 0.12
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FokM T B ARTE FEIAE 27.70—29.00 °C ,¥{E N 28.54 °C , Cv {4 0.02, BEMLEE (938 h0, T H8 K ¥
IR E (K 2(a)) ;pH B 22K 0.56, 24K TG 7.70—8.26, J 355, ¥I{E N 7.99,0—2 km £ FHEE
P Bl AR EFREE(E 2(b) ) ;Cond ZE4LTE FEIPN302.00—341.10 pS-em™ ¥ }316.48 pS-cm™,
BEATIESS N5 T B (B 2(c) ) s TDS A2 43 FI7E 189.20—219.90 mg- L™, #{H >} 203.88 mg-L™", fii
FUTHE I AR R RS (B 2(d) ) ; ALK ZE4EYE I 2.60—3.50 mmol - L™, ¥J{E >~ 2.98 mmol - L™,
ALK 29550 2 km fEA AR IS BAR 2R VRR T % (18 2(e) ) ; ORP Z24L7EF 117.00—155.00 mV, )
H°M 139.15 mV, BEATIER N2 T REEHE(E 2(1) ).

Kk T AR 17.90—20.20 °C, BIE K 19.05 C , BEATEE NS LRaE (181 2(a) ) ;pH 284k
T 7.79—8.05, ¥1{HM 7.92,0—7 km FEMUFEYE N, BEJS T FE (K 2(b) ) ;5 Cond 2B £k I 7E 404.70—
415.50 pS-em™ , HIE K 409.70 wS - em™", Fifi fii B 3G i AR fb HE A28 (B 2 (c)) ; TDS A2 4k [
217.90—280.50 mg-L™" , ¥l }y 272.16 mg-L™",3—7.5 km 78 FI N S SRR, 5 km Ab LGSR 140 JE I V
FICAAL, HAB AT S BN S AL R B S (18 2(d) ) s ALK ZBFB A5 2 3.50—4.20 mmol - L', ¥{H Ky
3.88 mmol - L™, 7E 0—10 km 78 [l P BEAT BRI N AR A0V 28, Z J5 S THBE 35 (18] 2 (‘o)) ; ORP ZZ 4k 3 i
123.00—215.00 mV ,¥J{E 4 190.54 mV,ORP 2FAR b Ry Z , A B e #E s in i TR 2(1) ).

FAHKI  FRIZK A L BRRE ; pH (EAR R /N ELE Ry #2305 . BE AR (9 34, A6 7K 3 19 pH A A I
M AR H ALK 8402 fRE/)N, Cond Fl1 TDS Z=45 ARG B K A i s /KK B pH ALK A1 T 7E 44
TSI B EER /IS, Cond F1 TDS 3 344 I 22 58 R Btk . ORP 7 F A A W shbE R 5k, K2 3 km
J& , FER A A KEA E B2 S ER KT Co {8 R RS K KRR 55 80 528 b K F=E k9. K
R Z KRN pH BME R TG MEH AR 4 R bR 4B AR B2 BIAR A R T 7K 0.

——Fl7K # Dry season —— FE/KH] Wet season

301 (a 881 (b 420¢_ (c
(a) e pe (b) \(DLO\O_/_Q\D_W
28 b —"" e 400}
84r =
26+ = 380
/T 4
(@) L - 0" L
o = 80 ><"//._ o/°"\\"‘:\,\ 2, 360
nt 2 340
7671 8 \‘\\
20 ;,,0/4’”\0 320 \o—.\
\_o/o_o/"*o"’ L N
18} o 72 300t —e
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
D/km D/km D/km
3001 (d) 44r (e) 2501 ()
42} p
280 Py, o000~ 40k /
7. 260 - 3.8:_0\0—0/0/0\ 200} /r«/
) r 5 / >
0 g 365 E
E 240} E 34 &
A 2 32 & 150F
0
80— ¥V 2 30f \///.*
200} T 2.81 re
k\/‘/'" 26f — 1001
180 L R L R L L N s L N L N N A N ) . L L . N . R s
0 2 4 6 8 10 12 14 16 247 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
D/km D/km D/km

B2 REEZKEAEAESEAEL

Fig.2 Changes in physical and chemical parameters of surface water bodies

2.2 JKMK pCO, K CO, P HGE#

MR 2 IS BFSE X A AR F 2243900k 144.55 mmol +m ™ d™" 48.81 mmol-m™>d™", Cv 435 K
0.38.0.22, bRifE 22 22 (EH 4 22.81 mmol - m™>d ™", 3R F FE T[4 %5 0] 22 S AR A B I, JUHOEAE 0—9 km. M7k
X F 7K AR A S 5 KT K 0. s FE A 7K pCO, % 22 1 43 501 R 249.22 Pa (161.34 Pa, Cv 43
SR 0.32.0.20 , AREZE2EE R 12.31 Pa, 255 3 BRI pCO, 2 28 1L K.

I 3 AT, FERK Y pCO,5 CO, P HGHE & (F) AL BEATEE (38 AR (LR o B3, — B R A
[F] 14 728 Ak 34« =t K B 72 A R3S S A S ) A8 A e 3 AH L LRI, i A i 1] B3¢, pCO, AT F 35,
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[F] B2 b F R B — .
Fz2 pCO, K CO, Y HGH B RFIEE
Table 2 Characteristic values of pCO, and CO, diffusion flux

2 ¥ Ty /M KME ¥ brifE 22 Cv
Parameter Season Minimum Maximum Mean Standard deviation
pCO,/Pa FKH 124.84 374.06 219.58 69.34 0.32

7k 210.19 371.53 290.60 57.03 0.20
F/(mmol+m™2d™") K 49.27 193.82 104.99 39.44 0.38

7K ) 54.02 102.83 76.82 16.63 0.22

FoKI pCO, N F AFAER 3 A58 (S A 2 .8 12 SRkE i) | TR B BLBHIE A Sl A, X2

P A 25 PR M R o 2 PR ) 2385 2 R T A A2 22 A ABAE 2 0—2.3 ke U FRI AT, 25 00 12 R 4 i
ASH BN AT 9.4 ke AR S BT [ AR 3 T I B PR L 3 AR A KO K AR B p GO, B AL #a 4k -
2%, 10 F AR £5 b R RIAS K K SR A8 A R 52 2.

—o— 57K Dry season ~ —e— FE7K 2] Wet season

600 (@) 2601 (b)
240}
500 220}
~ 200}
400 | F 180¢
&£ '= 160}
o T 140f
R 300 £ 1o}
= 100 e,
200 | sof )(“q{;
60 o v
100 | 40 F
1 1 1 1 1 1 1 I} 20 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
D/km D/km

3 EEERIEKE pCO, 5 F Al
Fig.3 Changes of pCO, and CO, diffusion flux in the surface water of Wanfeng Lake

2.3 HBHEXNFE MK pCO, M5

FIKW (£ 3) o T 5 IDS WIAHSE R EL r=-0.752, FoK W2 B K B BEAE i TDS {H f {16, 45
AW i 22 W R DR AE T 554k T T AR BEVE AT, DT R fd TDS 3G AR 2 Atk I (% 4) . T 5 TDS #H
KRB r=—-0.801 Mk HIZK ARG EE AR, TDS ¥ i/ AR X A2 55 , I ARG s 9N, 7K I o B 22408, W I
UURE A DR R TDS (H Tt R 538y , VA Mk o0 s A /K 30 TDS = B2 U5 T W pi . T i ok K
VS FRPERRIR 5 L, BRI ZKAAR TDS & s K, i =F /K i PRk AR, A R T 38 43 A v K il A5 32 K A K 4
TDS X T4t 7K 1 TDS. Ak 7K BAZK IR X TDS (1452 i B Igp 5

FHi7KWI pH 5 pCO, &2 i 3 1 AHC. FE /K] pH 5 pCO, IAHIE R B r=-0.961, A7k pH 55 pCO, 4
KFRH r=-0.955, FRI AR CO,IEM pH FEALIZMFTT X 32 N Fma e, & LAl s %, i 7K
PRUR EE AR, 7K Ut R 3 218 A Btk 2K v R JC AL AR 8 3 o 46 (A5 ] 7K X b R i) < 7 28 7K
HEAERRG KNP EVER K A8E W o fd A HLBOE BCR: ik €O, , CO, 28K, pH &I 1T pCO, Fil F
TACH HHEMRAR R, 8 2 B EA S, pCO, R, F K.

FH EL 2K, A 7K 30K PR 45 BILAE 2 80 R] A AF DG P T 3 38 D BA A K 01 /K SRS A8 ks B, 45 FRLAL S 8K
[E) Py 552 T 1, B B A8, DTS2 0] pCO, 9 72 A T 43 A

WLEE (D) 553 KRR AR B B A, FA (£ 3)D 5 THXFRE r=0.707 .D 5 Cond #H
KFH r=-0.967 D 5 TDS HHKFRE r=-0.912 D 5 ORP KR E r=-0.707 , BLHH 51 /K X 32 T K (R B
A AR AL ) R R AE RN SE X AP R R 2257, KKK pCO, T F 7= AR S [ B2 A 7K 3] ( 36 4) ZK PR B
e 3 GRS BN TE S
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2.3.1 S AT AR pCO, IR FR
KRR CO, F R [ KUY KR TR A WL e 1R | LA R i 36 -3 N A8 B A
) i A= AR I 5 5 AR I P2 AR 1) €O, P KA o, i 7= A2 TR T A= Wi i S8 PR /R A, 4% 7 2 3
PR B e e, AR TR IR IEAE R CO, A AR, 2K A7 Al AU AR RN JBE 2338 I, B 800 W™ A= CO, Y Dk
b AR RINE B A AR AR T KR AR R A PR RN 4 R 2 B Redfield HLAH 2 KA AR W7 FH
SO ([l N W
106C0O,+16HNO,+H,PO,+122H,0+18H" +fi{ # 7L E + K [HfiE <= (CH,0) ,,c 16NH,H,PO,+1330,
(13)
5T XA S FREEIE B /K AL S TR A Y i AR SEAT IR MAE R CO, , pH AR 32 38 PN 1Y
KPR pH N ZRRFRER AR R A EE ], 24 pH B S, AR IR 0 CO, i & 5648 MR IR E , K&k CO,
I3 FEREAR, FEOK R R COAL TARALIRE , Sl RS CO,#E ATKR T ; CO, B AE K Hr T, 7K 44
pH HZFEK, 2, pH 28 K. FAE K pCO, 5 pH 2 W FAAHIC (3R 3 .38 4) A& 4Ca) T, (Ali7K 9
pCO,=-631.51pH+5291.7,r=-0.955) ( F/KIl] pCO,=-484.30 pH+4081.9,r=—0.961 ), B BREL ) 175 ift Fl
AR A A W E FH AR KRG pH A, 52 7KK pCO, A2 A5 LA pHL FIR R R 7t B R £R 1R 2R A 52 ), 7K
TRBRTR 014 2 10 = 4H 5 M . H,CO* .CO, HCO; .COY , MU AIFEE RS - A BRI T =
CO, ) CO, 4y H,CO,— H'+ HCO; <> H'+ COT (14)

R3 T IEK X A RIBIKIR pCO, 5 % S BRI TE

Table 3 Correlation between pCO, and various parameters in the water body of the Wanfeng Lake backwater area

T Cond TDS pH ORP ALK pCO, D

T 1.000 0.707 **
Cond -0.684 ™ 1.000 -0.967
TDS -0.752" 0.945 ™ 1.000 -0.912*

pH 0.404 -0.251 —-0.345 1.000 0.178
ORP -0.541 0.743 ™ 0.801* =0.290 1.000 -0.707
ALK -0.333 0.599 " 0.448 0.094 0.288 1.000 -0.552
pCO, -0.383 0.385 0.429 -0.961 " 0.388 0.099 1.000 -0.319

F -0.383 0.385 0.429 -0.961 " 0.388 0.099 0.999 * -0.319

. BAREECREN) D9 0.05 B ARSGHERREE ; » » EAREECOUN) 2 0.01 B AOGHE 3%

R4 TR XA K pCO, 5 & SRR

Table 4 Correlation between pCO, and various parameters in the dry season of Wanfeng Lake backwater area

T Cond TDS pH ORP ALK pCO, D
T 1.000 -0.610"
Cond -0.705" 1.000 -0.003
TDS ~0:801 " 0.949 ** 1.000 0.179
pH 0.634* -0.654" -0.727** 1.000 -0.498
ORP 0.294 -0.672* -0.645* 0.139 1.000 0.407
ALK 0.018 0.034 0.086 -0.011 -0.309 1.000 -0.116
pCO, -0.557* 0.623* 0.691 ** -0.955* -0.201 0.224 1.000 0.412
F -0.532 0.603 * 0.669 * -0.977* -0.165 0.156 0.989 ** 0.429

. BEAFE OB 7 0.05 IF AHOCYERZE ; » . EAFIE (COUI) 2 0.01 I, AHEHE L35

PRI S 53 (04 BT JEE RHCAE /KR o e 2 SR 2 ) SR ) UG 1 MK R IR EE T i
I KA COL IR AR BE R, [ 2, COL VR EE BT h K IRE T LA SE i 7K A AL 1) A K T /R pCO, Y 43
Ay, BIV3E 3 52 00 K AR AR R — I A R 2 B

FARBIR AR ATE 28.5 C oA, 5w WK A K AR i 9 A LB 4 it s B i iR, 7™ A= Kae €O, {5
(A1, AT i e 2 I ARAK AR 237 (932 Sl (2 HER IR CO, BHERL, S BUKMRE CO, 7 i BERRAIR, BT
AR KIS EIX KIS pCO, MBI RE A B35 (B 4(b) ,r=-0.383, KK Tiashid R R TH
BUT I A R ) |, K 1 TR AR A CO, BRI O,
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Fig.4 Correlation between pCO, and various physical and chemical parameters during the wet period

R IR BE 29 19 C A A7, M LG =F KT 7, Al K /KR4 12 2l sl 2 5008, J 6l KK CO, i HE
T, RAR B COL T BESE N (5 pCO, AR SN (r=-0,557) AR (18 4 (b)), B WA K A 34 T
CO, {77 A Ak 7K IO B8R B 45 2 KD 55, 7K A A U W F RS TR0 CO, i T B2 AR P 06 & /E I AE Y
CO, , TR FEAR | DA 12 IX el 5 2 ()56 1 R D883 CO, W Wic st 2>, B =5 82 LA P 5% 1 R HILRR 114 31 g
F #1415 pCO MBI Iz ] B2 AR T R 5 AR, (G2 Y CO, Bl 3R 2, /KK pCO, 1H
A A BT K, 3% 2 (3 pCO, =219:58 Pa, Hi pCO, =290.60 Pa) K 4 (b) 1 (= pCO, =
-45.77T+1162.7,r=-0.383.4 pCO,=-52.97+1731.4 T,r=-0.557).
pCO, 5 TDS By K ZR 4 3% (& 4(c)eF pCO,=1.75TDS-185.1,r=0.429 ; 4 pCO, = 3.46TDS-487.2,
r=0.691) , ULHZKAK pCO,5Z TDS MRBE= 7 ()52 MR , J7 W igf it 3 o v Tl VB FH 8 o 3 Tl R b AR %, T
KR pCOLME , EAFFSIX 2 K8 W TR b | DL % (CaMg (€O, ), ) KA (CaCO, ) .4k
oy
CaCO,+H,0+ CO, <=Ca™ + 2HCO; (15)
CaMg( CO,),+2H,0+C0, <=>Ca’" + Mg’ +4HCO; (16)
K DIC FZLL HCO; U7 7E , 8 i /K i e 26 7 i 7R R SRR CO, F1 COT AHSCHK  HE i
SRR pCO, 1R TDS H & A K f AV A TC AL | 38 A e PR 6 AR 2R th 23 X pCO, (B 7™ A= 5 1) A 7K 1
TDS & f e T A A Al A R K 2D | KA P4y Joit 5 48k 3 A0, O 1 o T 92 48 ) o I e A 7K /K
PEE K G RINTRFEAE A, LR AT B iy A BILTA P R0 [l 7K X 8] R 2 1 R L A A F K
R A HLER DU T BIK X 43 i T R CO, , B 2845 pCO, 3G in. A8 Lb FE 7K 3T &, A7k 9] TDS 5
pCO, HYAA SR T Sy i 2 A1 32 7 3k oA 58 20 A i T A D, A B 72 26 1 TDS 18V B8 45 8, 7K P I fik 40
Z ,TDS LK.
FKH pCO, 5 ORP R IEAHNC, WK AEA Y LOGAVEH R 32, i CO, Bk 0,, ORP B K, [F]
Bf, KRR B B RGBS AR A LB 3, BECE 2 CO, , 1% pCO, AR R Ak 7K 7K 2B A 38 3k I Wi A
FHWZ W O, B CO, , ORP {ERE(R, pCO, 28 K H = FAHRMIF A E (K 4(e) ) , BEHIZIN BOKE 444k
WHERLSZ 964 AR I A FH AR 5% AN K.
M3 F 4 FHL FK I pCO, S pH 2 B E A, 5 T .Cond \,TDS ,ORP ALK J¢ R AN 2 Al
KM pCO, 5 T,Cond \TDS ORP K FR 3 U5 ALK X R AR E (B 4(f)) B FIK I pCO, 32 FEIK i
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FEVE R AR T A 078 TR R 52 /)N | Al 7K 22 181 X 1 B 7K AR AR 2R 14 5% i 858 A (I HL 2 3t Bk A Al 1R
ERRR AW ER LA FR ) A E K AR KK RS AK AR pCO, 7= A 14 () SE M B (3%
2.3.2  HHEKER Y HBOE X T

T3 W TR g L 0 S g DTl T AR K (L AT IZK B BIK X CO, 47 HIGHE 2 B/, T 06 18 =F A 7K 30
RIZIKIKN pCO,ME (F7K W12 219.58 Pa A7k 124 290.60 Pa) B KT K< pCO,{H (40.63 Pa) ,J&E K
S CO, AR TR Al 7K ] pCOLME = T F K pCOLME (WK 2).

W 2 s, FRWIKAR CO, ¥ 0 & 4 49.27—193.82 mmol - m ™ d™' Z [a] | -3 4 #0i f h
104.99 mmol-m™>d ™" ; F/K /KRS CO, I HGHE B AE 54.02—102.83 mmol -m ™ d ™" 22 [&] , S35 4™ i 2
76.82 mmol - m ™ d ™" AH LU P Ah—BE3m 3 KT F (38 5) « T3 [l K X 36 2 K Ak CO, ¥ 0 = B .
T #0E b DX K T, TS AT TS b X, B/ A b XA T R A T A N AR I
TR M LA ST X, LERBE A T A ML A 20 L CO, AW B Y TRI B, J2 % the 2 52 v i
JHCER: , 7 T 2R I A LB K (U7 % LIRS ) AT T AT WA K PR A F (v L W A X T AU
Fb 2 N, SO B AR i LB KPR KR A LT S i (R RN T T K

FS5 O ENANEEKE KA CO, T HlE
Table 5 CO, diffusion flux at the water and gas interface of major reservoirs and rivers in China and abroad

Cco 8
_— o % S i
CO, diffusion flux/

Types Name Country Climatic zone Data Sources
(mmolsm™2d™")

NN WE TR I i WA 3.84 2 i 4t 135
HHE ] ] D&% -0.48 ZEgy 23]
B GRS Tkl 1.97 ey 7 (9]
Amazon ) #y 559.30 Richey 48]

K Samuel LG 1% 90.91 Guerin %1%7]
Xingo i) Pt 139.50 Yao 25138
Curua-Una ] iy 65.91 Santosa 2513
Tucurui = 7g brid 192.61 Santosa %51 %)
BrFTIK R GuE| MR 7.03 ETE[
LRI K JEE T NI%7 %5 15.00 Wang i"‘;“oi
ALK A o T 23.00 Wang 2540
WEZNS T Aty 12.74 Hefiim s (4
SHTE LK i W HRAE 7.03 kR s [
WA 1 FH LK X T bI&2%ii ~4.08—-7.92 i N
HEGPE AR h D&% 6.14 WG (25
AN H bi£%% 20.20 PUPICHE il
bR E| t At 10.00 TEfbArss 4
Laforge JIE N plokits 52.27 Yao 20381
F.D.Rooseveit ES TRy -23.40 Soumi$ % [46]
Dworsha % K 18.20 Soumi$ 2 [46]

3 758 ( Conclusion)

[ 7K X AR AR AR pCO, MBS 51 M 219.58 Pa 290.60 Pa, pCO, Fifi 2 A B 25 34 0 i 28 Ak, H 324
K3 pCO, MBS F AT S A . Ak K pCOL (AR AR AR, iR TR pCO,1H (40.63 Pa)
I CO, PR H K DR R BRI T K 0. S K ) pCO, B2 VR U R B e £ R L B
A 7K pCO, 32 WP AE FH AN IR 4 1A R

WFSE X3 Al K 1 3R 2 K AR OR-RR TE Co, P HOE = 43 B 10499 mmol - m e d7
76.82 mmol -m™>d ™", W AR T AN KR CO, 3™ HGHE k. & 25 o T AT R A b X A TeT g K
PR CO, 3 HIGH .
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REEIX pCO, TEAFAE I A 25 22 A SR Ak Sl 2 2 53 S MR ok PR A 1 A MK A AR IR T Ol IR
M) F) 2N R 3 SRR 231 A4 BB JBE R T /KA T A A B R A8 AR AR B pHL - 2 e K A €O,
MRS L 5 [T K X B R BR A K R 858 (R AR BE R, K Tt 2 18 26 ) JE B 17 WA 2L K A= R 4,
ORI AR, pCOL B, pH FEAER, N pCO, 5 pH B9 1835 SRR ¢ , 12 11 7K XK IR 32 091 -6 511
A2 ) BRG] (. TDS A9 274 22 S U W 0 38 P 231 1 K 22 S XK v A CO, RO A D K Al 2 v ik
VERISZIE K AR pCO, (., “F/K I Z BRI R BEAE TDS B8/IN, A /K S A I B2 B, TDS ¥ 1 A FH AR X 852555
IS ZR R B GG, W a2 I P TDS fELfR 5 5 “E A K ORP 5 pCO, Z 18] AR S ] 4=
AKIPEEAE AL CO, BT 0,18 ORP ZEK, pCO, A8/ IN K S A Bz, W0 A TR LR o i o 2 A
F KRR IKAR pCO, ™ A B B2 MR B A 8 3%
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