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Fig.2  Sketch hydrogeological map of Huanghou Karst Subterranean stream

3
Fig.3 Sketch hydrogeological map of Houzhai Karst Catchment
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Table 1 Multi-year mean values and C.V.s of the hydrochemical data measured in situ of the Banzhai
Huanghou and Houzhai catchments( January 1 2008 through December 31 2012)
n=44° n=44 n=45 n=45
Cv.h C.v. C.v. C.v.
C 18.22 0.04 19.01 0.03 18.14 0.08 17.74 0.37
pH — 7.83 0.03 7.55 0.02 7.61 0.02 7.89 0.07
K* mg/L 0.44 0.38 0.58 0.39 2.21 0.33 2.81 0.39
Na* mg/L 0.57 0.28 0.91 0.66 6.24 0.75 3.06 0.62
Ca®* mg/L 73.67 0.17 68.86 0.08 96.16 0.18 80.52 0.24
Mg** mg/L 16.91 0.17 2.54 0.27 20.08 0.32 17.09 0.32
Ccl” mg/L 1.23 0.45 1.89 0.37 11.44 0.56 7.99 0.33
S03” mg/L 14.83 0.23 15.75 0.33 96.96 0.60 52.78 0.33
HCOj3 mg/L 229.05 0.09 182.71 0.07 230.69 0.08 203.45 0.18
wS/em 374.68 0.05 322.77 0.03 560.33 0.18 446.92 0.14
SI:© — 0.50 — 0.13 — 0.32 - 0.43 —
P(:oz(I Pa 337.36 0.58 504.44 0.40 526.67 0.32 365.06 0.58
T a 7 b = / ( NR C.v. Sl ); ¢ ;d

CO, o 2008 1 2012 12 2007 2013 1
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Table 2 Mean minor ion concentrations( mg/L) and concentration-electric conductivity( EC) linear regression equations

for calculations of major ion concentrations( mg/L)

used for continuous Pco,

and SI. calculation using automatically recorded data

K* 0.44 0.58 2.21 2.81
Na* 0.57 0.91 6.24 3.06
Ca>* 0.42xEC-78.95 0.29xEC-20.64 0.119xEC+27.97 0.22xEC-10.83
Mg2+ 0.047xEC-0.23 0.02xEC-4.61 0.041xEC-0.55 0.02xEC+9.09
Ccl™ 1.23 1.89 11.44 7.99
SO?{ 14.83 15.75 0.46xEC-159.76 0.16XEC-23.55
HCO3 0.681xEC-27.33 0.76xEC-72.74 0.176XEC+128.20 0.48xEC+8.71
 EC TS/ emo
2.4 . - HCO;
- 2, co,
(3) ~(5)
(6) B
CO,( g) ©CO,( aq) (3) 3 .
CaCO, + CO,(aq) + H,0Ca’™ +2HCO; (4) (
CaMg( CO;) , + 2CO,( aq) + 2H,0 2008 2012 2007 2013
oCa™ + Mg™ + 4HCO; (5) )
CSF =0.50 x HCO; 44/A (6)
(3) co, .
CO, ;o (4) (9)
, (6)
CSF (
). A ;0 ; .
HCO; HCO; ;44 CO, > >
: 0.5 HCO; o Peo,
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> >
4 5 Ay
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Fig.4 Dynamic changes of discharge water temperature pH calculated HCO; concentration S/ Pco,

and carbon sink flux( CSF) from Banzhai and Huanghou karst catchments at 15 min intervals.
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Fig.5 Dynamic changes of discharge water temperature pH calculated HCO; concentration SI; pco,
and carbon sink flux( CSF) from underground and surface stream systems of Houzhai karst catchments at 15 min intervals

3 3 (2008 2012 )
Table 3 Statistics on the temporal variations of continuous hydrological

and hydrochemical parameters of the three karst catchments( 2008 through 2012)

Pco,” HCO3 . CSF*
/(m*/s) /(m/a) /C /Pa /( mg/L) e /(tkm™2=a"'CO,)

0.22 0.3652 0.23 18.24 488.25 218.70 0.29 28.84

c.v.4 4.37 0.03 0.52 0.09 4.05
N° 147 899 147 898 147 898 147 899 147 898 147 899

4.34 0.5326 0.38 18.84 585.19 170.76 0.03 32.81

C.V. 0.59 0.02 0.37 0.07 0.56
N 175 392 175 392 175 391 175 392 175 391 175 392

0.99 0.3854 0.31 18.15 525.80 224.24 0.30 31.20

C.V. 0.66 0.07 0.27 0.06 0.63
N 151 449 157 975 157 975 151 449 157 975 151 449

0.26 0.1012 0.08 17.28 378.58 216.88 0.35 7.93

C.V. 6.88 0.35 3.08 0.12 6.37
N 162 307 162 648 162 648 162 307 162 648 162 307

a co, v b pc ;o d = / e o
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Fig.6 A variation model of karst related carbon sink
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Fig.7 Relationships between carbon sink flux( CSF) and runoff depth HCOS concentration

of the studied karst catchments( Banzhai Huanghou and Houzhai)
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Karst Related Carbon Sink Flux Driven by Water Cycle
in Typical Karst Catchments of Guizhou Province and
Its Main Controlling Factors

ZENG Cheng' > ZHAO Min' > YANG Rui' > LIU Zaihua'®

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences

Guiyang 550081 China; 2. Puding Karst Ecosystem Research Station Chinese Academy of Sciences Puding 562100 China)

Abstract: Hydrological and Hydrochemical variations of the three karst catchments Banzhai Huanghou( both in peak-cluster depression

region) and Houzhai( in plateau hilly region) with similar subtropical monsoonal climate in South Guizhou Province were monitored with

high—resolution hydrological and hydrochemical automatic data loggers during the period of May 2007—October 2013.Linear correlations be—

tween bicarbonate calcium and magnesium concentrations with electrical conductivity were established with titration in field and chemical

analysis in laboratory of major components of discharge waters. The continuous data of CO, partial pressure calcite saturation index and

karst related carbon sink were therefore calculated. Statistical analyses show that the annual average karst related carbon sink fluxes in

Banzhai Huanghou and Houzhai karst catchments were 29 33 and 39 t-CO, km™a”

" respectively. There is a chemostatic behavior of

bicarbonate ion in the catchments. Runoff( karst river discharge) plays a key role in controlling the karst related carbon sink flux.

Key words: Karst catchment; Karst subterraneous river; carbon sink flux; chemostatic behavior; runoff



