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Abstract: In order to explore the temporal and spatial distribution of the partial pressure of carbon dioxide (pCO,) and its diffu-
sion flux in the surface water of karst wetland, the largest karst wetlands in China, Weining Chaohai, Guizhou Province, was se-
lected as the research object. The surface wetland water of Lake Caohai was systematically collected through the method of grid
placement in July (wet season) and December (dry season) , respectively, in 2019. The physicochemical parameters and ion com-
position of the water samples were measured, the pCO, of the water was calculated by PHREEQCI, and the diffusion flux of carbon
dioxide (CO,) at the water-air interface was estimated base on the gas diffusion model proposed by Cole. The results show that the
variation of pCO, in the surface water of Lake Caohai wetland ranges from 0.44 patm to 645.65 patm in the wet season, with an av-
erage value of (55.94+124.73) patm, while 35.48 patm to 707.95 patm in the dry season, with an average value of (310.46+
173.54) patm. In general, the distribution of pCO, was higher in dry season than in wet season, and higher in the eastern lake are-
a and the entrance of river to the lake but undersaturated in the midwest area of the study region, spatially. The diffusion flux of
CO, in Lake Caohai wetland water ranges from —43.27 mmol/( m? +d) to 27.16 mmol/(m? -d), with an average value of

(-34.49£12.93) mmol/(m?-d) in the wet season, while ranges from —33.36 mmol/(m?-d) to 28.15 mmol/(m? - d), with an
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average value of (-8.02+15.85) mmol/(m? - d) in the dry season. Compared with other karst lakes and reservoirs, Lake Caohai,
which is rich in aquatic plants, has relatively low CO, diffusion flux during the two extreme hydrological periods, and is generally a
sink of atmospheric CO,.
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Fig.1 Distribution of sampling sites in Lake Caohai
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Fig.2 Spatiotemporal distribution of physicochemical parameters of water in Lake Caohai
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2.2.1 EH R H ALK pCO, B R R WEAE RO Z KK pCO, HA W R (I 25 24 53 (K 4) . £k pCo,
(A5 AL BN A 0.44 ~ 645.65 patm , -3 {E 4 (55.94+124.73) patm I FHR RS pCO,(398 patm) 2 Hzs
() 73 b S22 2R T I8 DX B A S T e A0 10 DX v e 0 X, R L DX A 00 R ) A S B K AR A DX, i
OBV 7 pCO AR, ik =2 5K AP LA VE A XC. ik pCO, BN 2y 35.48~707.95 patm,
SEME R (310.46+173.54) patm , 2 8] 5377 SR 2 AR50 DX B 3 ] S A0 01 DXl s - PR X, 5 32K
HIA LU AR KA pCOL I EE S , X 5 TOKAAE S 5 1A B 1 T Kk h pCO, 22 (FKH) m T2 F (MK
1) OB TR S AR . LR R, W R A KD pCO, - I (E 5 A BRWIIA (1000 patm ) A H /K -1
150, LKA pCO,ARIE 2B, UL ANIIIX. pCO, I HEAFAE ik 35 A 23 725 5, s (W) 43 A 149 2 AR A
DX 35 RV 0 T A 11 Ak pC O, i 3 PR RFAE , — 7 T 2 B o T 2 3 DX 3K R AR A, A A 3 43 /K
Wy, XA A R AR KT DAL, 7K PR AR 2R R TCRR ) mh Bl 4 A P A FH B R] 5 380 X K A4 pCO, 78 5
T — T N 5 A AR pCO I L3, F AW pCO, B (£ 1) JERERR pCO, 1Y
1.5~10 £, H=F/K50 70 TP AN (R3 R4 (R5) TN TP ¥ 4, Hovp TN v 3 2 48 3R I (3=
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W6 BRI A R AR CO, o R E A AR R L R % 859
(a) Tk HCO3/(mg/L) (b) HliK HCO3/(mg/L)
119.74 -
B 10.68 KL 7192
-
(0) FKk I Ca**/(mg/L) (d) Hirk I Ca®*/(mg/L)
w4551 w—43.76
621 L1480
Pl 3 Bt K A 2 B T I I 25 3 A
Fig.3 Spatiotemporal distribution of main ions of water in Lake Caohai
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Tab.1 Basic characteristics of hydrochemistry in inflow and outflow rivers of Lake Caohai
DO/ EC/ HCO3/ Ca*/ TN/ TP/ pCO,/
AR k3 H ’ Sl
{)Ihzﬁ J( Eﬁ P (mg/L) (p,S/Cm) (mg/L) (mg/L) (mg/L) (mg/L) ¢ matm
WA LR
R1 =FKiy 7.69 7.36 764 239.18 104.95 3.25 0.04 0.54 4365.16
A7k 3 7.93 8.94 710 298.60 117.85 1.24 0.02 0.69 2691.53
R3 EV €] 8.02 6.82 459 107.60 65.28 8.41 0.08 0.34 954.99
HiliZk 3 - - - - - - - - -
R4 =FKiy 7.56 6.78 263 64.05 32.46 6.62 0.08 -0.60 1659.59
A7k 38 7.96 9.14 425 194.96 79.47 1.48 0.02 0.37 1584.89
RS Fki 7.74 6.80 324 111.14 48.84 6.16 0.17 0.00 1949.84
K 7.96 8.98 364 155.12 68.96 1.22 0.06 0.25 1318.26
R6 =Ky 8.44 10.78 1136 179.10 87.03 3.53 0.06 1.12 616.60
A7k 8.32 10.83 749 222.41 103.79 2.71 0.07 0.91 831.76
AR CIR
R2 =FKi 9.27 6.25 237 59.15 14.28 0.80 0.01 0.75 31.62
A7k 30 8.25 9.13 338 101.93 21.00 0.76 0.03 -0.15 446.68

* Atk R3 IR, PR — FoR Je il

HUTAE AR TR AP CO, , BEMTRE AR P pCOL I, AL T 00 A1 111X B 135 K £ pCO, i
5. T T R2 19 pCO, (AL 5 B A AT AR LR AE L B T A 15 35 A o K A L 921 o 3 10 % 0
e A R BR AL R A A 3

2.2.2 E g H KA pCO, & At £ E Mk bt &2

Kb pCO, EZ B (CO, MR MBI P, &
S K — TS Bt B, I 2 U A2 6 A R P PR R RIS 00 R 26 2 et R IR i) gk 274
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Fig.4 Spatiotemporal distribution characteristic of pCO, of water in Lake Caohai in wet and dry seasons

YRR A5 R S 25 R K B 2 B2 1. AR K 0], R K 14 pCO, 1915 pH A1 ST #5210
FEHAE, T EC,Ca™ Fl HCO, 2 W 35 IEARDG (36 2) . ARHRH0MG K PRI pH i [, 7K o (1 B0RE 1 22y HCO,
TR, 1% TR T I AT K AR ASN  8AT R CO, DU T A W R AR AR A 7 A 1 €O,
S N

# 2 R RIREAL N 15 pCO, BRI SCHE 73 Hr

Tab.2 Correlation analysis of physicochemical factors and pCO, in water of Lake Caohai

T pH DO EC HCO; Ca®* Sl
FKH pCO,(n=49) 0.080 -0.764 ** 0.070 0.713 * 0.856** 0.809 ** -0.517*
HiKW) pCO,(n=43) -0.417* -0.836 ** -0.106 0.555 ** 0.584** 0.528** -0.507 **

* 7E 0.05 7KF (B S AHSE s s 7E 0.01 ZKF- (B - i 2 AH G
. s HO Ca?* A BN KN SR T K Ak R
gt FRE 20 Ca I - T R 5
\ \ T l )RR 6 T KA OB, [8) B 22 I 30 SAB 7K A R 2R K
COH,0H,COmH+HCO 2l +C0or SRl Ferh AR Myt o Pedme K A9 oA 4 A0 DX S T K A
/ Wy, IR SR 752 0 32, A BF 58 R WX P Fh K 2R A

%%ﬁfﬁfwﬁﬁﬁ% e CaCo, HAIFIHKA  HCO HEAT e SV, 2 BIIK AR Y
CO,+H,0 RAEIILE AR IEAT , R TTT P 0 £ 006 45 0 R 8 8, K A

LA I I 5 4 2 T S8 3o JE 400 P 0 B R I 44 £ 1

CH,0 (CA) ¥ HCO ¥4k €O, (1 5) , #E i 25 KA Al

ERIDCEVEN % BT 45K 7k pH BT , 7K Hh DIC
WPE R (1 2a,3a) , [RIRTE AE CaCO, PLVE , I IR 4 30K
R pCO, FEAI, i COLTEK Ak T A AR, XA B0 T
transformation process in water of Lake Caohai ARURS R, COLHYIL. MK PR G EC 1A 3 5 7 58
('modified according to literature[ 32]) FEYUE , T MK 28T HCO, I Ca™ R B 5 7K

Hh HCO; BK AR 't 1 FH R AN AR 85 UL 0 B T ¢

S FEK A B T e R AT
(R SCHR 32 1240

Fig.5 The schematic diagram of main ions
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HCOS VR BEREAR. i T K AR R 2 DL AR R Rl 2 5, PR i B s/ O
AE P JEEAFDOF 535 , A2 R0 W0 7 A A 58 1016 549 JH , DT S5 BBk /K 3B /K A pCO, B8 oKk B . T
K R AR WA ) A6 B VR I AT 5 RS R A pHL B9 785 , JE T S BOK ABRIR S 10 AN TLVE , 51 EC {HFEAT.
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BEREIN. RIS, R K IR AT S PR AR A0 A K, T I K e SR R A A R S R e TR e R e
B AR KRR AE 13~35°C 77T Ak 7K 0 4 0 00K 14 7K 3050 DU K 8 855 £ 17 35 B A 00 1 ' 2 A PRI B8 B2, (i)
S B T IR KR pCO, 3.
2.3 EFiRitk—SAE COyEBEE-E

H i K—S G CO, ¥ HGHE & (195 FH U7 vk 2 SO BRI 33k fn il s A vk, P BRI vk B R
i PR D B RTINS RS A (3) ~ (6) , HEMEIR H K — S FL T CO, 4 Him i T 3= K
K 925 A3 L4 5 R —43.27 ~ 27.16 F1-33.36~28.15 mmol/ (m*+d) , F-HI{E 43 1 4 ( —34.49+12.93 ) mmol/
(m®-d) F1(-8.02+15.85) mmol/ (m® - d) (&l 6) . ASHFFE 45 Bon K MEHIK— AL CO, AP Hum & Ak
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Fig.6 Spatiotemporal distribution of CO, diffusion flux in water-air interface

of Lake Caohai in wet and dry seasons
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Tab.3 CO, diffusion flux of Karst water replenishment lakes and reservoirs in different regions

CO, i ft/ (mmol/ (m? « d))

R R G g EE PN
bR FHE
MBI (2019 FFEUKHE)  104°12'~104°18'E 26°49'~26°53'N —43.27~27.16 -34.49+12.93 KBS
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