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Abstract: The karst areas in southern China are characterized by a high rock exposure ratio and shallow and
unevenly distributed soil layers. How this special geotechnical fabric affects the hydrological process is of
great significance for the accurate estimation of carbonate weathering carbon sink flux. Hydrochemical run-
off is a commonly used method for calculating carbonate weathering carbon sink flux at the watershed
scale,and basin area and discharge,as two important parameters,are often difficult to accurately obtain in
karst areas.To overcome this problem,we designed a rock-soil fabric simulation test site,including different

rock-soil ratios(1:1 and 4:1) and soil thicknesses(5,20,100 cm) at the Puding Karst Ecosystem Research
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Station, Chinese Academy Sciences. The effects of rock exposure and soil layer thickness on hydrological
processes and carbonate weathering carbon sink flux were quantitatively studied by monitoring the flow
and hydrochemistry during a hydrological year. The results show that the average carbonate weathering car-
bon sink flux is 173 gC/m?/a, which is controlled by the leakage amount and accounts for 95% in the
rainy season(from May to October); The influence of the rock exposure ratio(between the two groups of
rock fabric) on the leakage amount is up to 14% ,and the infiltration coefficient increases with increaseing
of rock exposure ratio; The effect of the soil layer thickness on seepage is only 1% —2%.In addition,it is
found that the correlation between the infiltration coefficient and carbonate weathering carbon sink flux is
the most significant by analysis the observed data of 8 field basins from previous studies. The infiltration
coefficient is the main factor affecting and controlling the carbonate weathering carbon sink flux, which is
due to the geological background of different rock and soil fabrics in the karst area. At the same time, the
influence may change with the rainfall variation, that is, the infiltration coefficient is not constant.

Key words: carbonate weathering carbon sink flux; rock exposure; rock-soil fabrics; soil thickness; infil-

tration coefficient; Karst Puding Karst Ecosystem Research Station
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der different rock-soil fabrics
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Table 1 Hydrochemical parameters under different rock-soil fabrics

1# 24 3% 4# 5#

pH 8.24 8.20 8.38 8.46 8.36

T/C 20.46 20.32 20.26 20.16 20.23
o(TDS)/(mg * L) 254 239 255 208 173
p(Ca?™)/(mg+ L™ 76 74 50 42 58
p(Mg2*)/(mg + L™1) 21 21 41 31 8
p(HCOF ) /(mg + L=1)188 231 259 232 173
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Fig.3 Monthly precipitation and leakage of the simulation test
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Fig.4 Relationship between monthly precipitation and leakage
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Table 2 Carbonate weathering carbon sink flux of different

rock-soil fabrics

S8 1% 2% 3% iz SE
Q/mm 889.00 875.00 765.00 775.00 771.00

‘ DIC/(mmol « L™ 1) 2.92 3.59 4.01 3.59 2.75

®w A

CCSF/(gC+m™?%+a1)15.60 18.90 18.40 16.70 12.70

Q/mm 28.00 32.00 25.00 32.00 21.00

DIC/(mmol « L™ 1) 3.05 3.68 4.23 3.85 2.89

4 41

CCSF/(gC+m ™2 +a 1) 0.50 0.70 0.60 0.70 0.40

Q/mm 917.00 907.00 790.00 807.00 792.00
&
. DIC/(mmol » L™ 1) 2.97 3.63 4.09 3.69 2.82

CCSF/(gCem 2+a" ') 630 19.80 19.40 17.90 13.40
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Fig.5 Relationship between monthly carbonate weathering
carbon flux and leakage, DIC
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Fig.6 Correlation analysis of carbonate weathering carbon sink flux with associated factors for eight karst basins in the

South China karst region
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