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Fig.1 Digital elevation model of the study area
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2 ( 13-14 )
Fig.2 Hydrogeological map of the Huangzhou River( after ref. 13-14 )
1
Table 1 The strata and rock types in the Huangzhou River Catchment
/m /hm? 1% 1%

0, ,d 202~228 27.38 0. 56 /

0,h 30~65 119. 53 2.43 /
0t 107~207 230. 82 4.69 2.85
€,_,0,/ 528~1 141 1744.61 35.47 35.47
Esh 200~438 2 481. 82 50. 46 50. 46

&g 2~12 71.97 1.59 /
&4 28~398 236.48 4.81 3.23
4 918. 62 100. 00 92.01
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2.2
HCO;
( 0.05 mmol/L) Ca®
Ca™ ( 1 mg/L) .
50 mL.
1:1 HNO,
( pH<2) ICP-OES(
) Mg™
0.001 mg/ L) ( ICS90)
2.3
92%
Ca Mg ( CO;) 5o
x+y=2 (1)
xiy =(C,/740) : (C,/24) (2)
M = 40x + 24y + 120 (3)
n=n,/y=0C,/24 X (Qt)/y
n=n,/x=C /40 x ( Q1) /x (4)
(D (4
m=Mn=5x10"%(5C, +7C,) Qt (5)
C, Ca™ (mg/L);C, Mg
(mg/L);m Cang)'( CO;) ,
(kg); M CaMg ( CO;), (g/
mol) ; Q (m’/s) ;¢ (s);
V,=m/p (6)
H=V,/S
R=Hx 12 x 10’ (8)
(5 (8)

R = 6Q1(5C, +17C,) /10°%S

V, Ca’ngy( CO;) ,
Ca Mg ( CO;) , P
(g/em’) ;S (km®); R
( mm/ka) o
3
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Fig.3 Discharge in the outlet cross-section of Huangzhou River

3.2

chemostatic behavior)
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Table 2 Statistics of the hydrology and hydro-chemistry of the outlet of Huangzhou River
HCO3 2 e Pe
\ 3 Mg ta Sle Std 2
/mm /(m?>/s) /( mg/L) /( mg/L) /( mg/L) /Pa
2015 3 32 0. 361 268. 4 28 54 1.30 2.49 28.77
2015 4 104 0.424 286.7 22 48 1.27 2.41 35.08
2015 5 206 1. 165 250. 1 20 48 1.26 2.39 33.57
2015 6 277 4.413 237.9 20 42 1.09 2. 14 51.40
2015 7 155 0. 654 256.2 21 42 1.10 2.16 54.20
2015 8 140 0.879 268. 4 30 46 1.05 2.17 63. 24
2015 9 87 0. 856 270.0 30 46 1. 06 2.17 63. 68
2015 10 95 0. 644 274.5 30 45 0.95 1.92 74.30
2015 11 45 0.476 286.7 31 44 0.96 1.96 73.11
2015 12 71 0.733 311.0 31 49 1.03 1.97 63.53
2016 1 27 0.384 335.5 30 48 1. 08 2.03 61.52
2016 2 19 0.363 347.0 31 48 1.13 2.18 58. 08
2Sle SId
4 ( 17 )
Fig.4 A variation model of karst related carbon sink
discharge and bio-carbonate concentration ( after ref. 17 )
) 15-16
0. HCO; CSF
CSF
5
Fig.5 Variation of the hydrology and hydro-chemistry
in the outlet of Huangzhou River
. . ( 2). 3.3
2015 (2015 3 1 ~2016
(0.7~1.33) 31 )
(0.1~0.2) , -
2,
( 5) - (1) .(2) y
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3
Table 3 Calculation results of intermediate values of the chemical denudation rate of Huangzhouhe catchment
C, 140 C, /124 X y M
2015 3 1.35 1. 15 1.08 0.92 185.28
2015 4 1.20 0.90 1. 15 0.85 186. 40
2015 5 1.20 0. 84 1.18 0. 82 186. 88
2015 6 1. 05 0. 85 1. 11 0. 89 185.76
2015 7 1.05 0.85 1.10 0.90 185. 60
2015 8 1. 15 1.25 0.96 1.04 183. 36
2015 9 1. 15 1.25 0.96 1.04 183.36
2015 10 1. 15 1.25 0.96 1. 04 183. 36
2015 11 1. 11 1.30 0.92 1.08 182.72
2015 12 1.23 1.27 0.98 1.02 183. 68
2016 1 1.2 1.25 0.98 1.02 183. 68
2016 2 1.21 1.31 0.96 1. 04 183.36
4
Table 4 Results of the chemical denudation flux and chemical denudation rate of Huangzhouhe catchment
Caz+ Mg2+
/(mg/ L) /( mg/L) /(m?/s) /kg /( mm/ka)
2015 3 54 28 0.361 225 288.26 21. 14
2015 4 48 22 0.424 216 504. 58 20. 34
2015 5 48 20 1. 165 592 863. 84 56. 38
2015 6 42 20 4.413 2 001 736. 80 191. 14
2015 7 42 21 0. 654 312 673.74 29. 06
2015 8 46 30 0. 879 517 948. 99 48.72
2015 9 46 30 0. 856 488 125. 44 46. 98
2015 10 45 30 0. 644 375 163. 49 36. 40
2015 11 44 31 0.476 269 583.55 25.48
2015 12 49 31 0.733 453 514.72 42.32
2016 1 48 30 0.384 231 413.76 22.02
2016 2 48 31 0.363 207 828.25 9.76
/ / / 5 892 645. 41 /
/ / / 119 793. 564 /
/ / / / 46.91
(5)
( 4. 49. 19 km®
2.60 g/cm’’ 1961  6~9
( 4) , 4 3 ~ S s s
2016 2
18
119.79 t/( km® *a) (2000)
46.91 mm/ka.
46.91 )
mm/ka
5) .
(2006) ° 44.45 mm/ka ” W% 42 mm/

119 mm/ka

k& 20 .

24.91

17
mm/ka ' .
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5

Table 5 Comparison of the chemical denudation rate of Huangzhouhe catchment with those of other carbonate catchments

/( mm/ka) 1%
46.91 (2015~2016) /
% 42.00 20 11.70
44.45 19 5.53
41.50 3 13.03
33.00 20 42. 15
36. 08 21 30. 01
24.91 20 88.32
33.96 17 38.13
Aniene 40. 00 17 17.28
Waitomo 61.00 23 -23.10
36. 08 mm/ka.
41.05 mm/ka’ Bono Percopo o
(1996) *' Aniene 20% ~30% "'
14. 65% o
Gunn( 1981) * Waitomo
61 mm/ka
2 370 mm Waitomo
o 1)
"R=6Q1(5C,+7C,) /10°S. R
( mm/ka) ; Q (m’/s) ;¢ (s);
C, Ca™* (mg/L);C, Mg™
. . (mg/L);p (g/em’); S
° (km’) .
. 2)
Pco, .
HCO; 23 3)

119.79 t/( km*+a)

CaMg( CO,) ,-CO,-H,0
1 Corbel J. Erosion in limestone regions M . Annales De Géographie 1959.
2 . M . : . 1988.
3 . Ca™ : .

46( 6) : 664-670.

46.91 mm/ka,

) 2010
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Chemical Denudation Rate in Typical Humid Subtropical Dolomite
Catchments: A Case Study in the Huangzhou River Basin
Shibing Guizhou

HE Jianghu' XIAO Shizhen' > ZENG Cheng® DI Yongning' LIU Mengxing’
LAN Jiacheng' XIAO Hua' ZHU Hui* CENG Qingrui’

( 1.School of Karst Science Guizhou Normal University State Engineering Technology Institute for Karst
Desertification Control Guiyang 550001 China; 2.State Key Laboratory of Environmental Geochemistry
Institute of Geochemistry Chinese Academy of Sciences Guiyang 550002 China; 3.School of Geographical Science
Southwest University Chongqging 400715 China; 4. School of Geography and Environmental Sciences
Guizhou Normal University Guiyang 550001 China)

Abstract: The insufficient researches on the karst process of dolomite and the chemical denudation rate throttled the comprehensive un—
derstanding of the ecological environment evolution of dolomite areas. This study chose the Huangzhou River Basin a typical dolomite
basin in the World Natural Heritage of South China Karst Shibing as the study area collected and reported the monthly mean concen—
trations and high time-resolution discharge data of calcium and magnesium in rivers from March 2015 to March 2016. The chemical
denudation rate of the basin was estimated as 46. 91 mm/ka on assuming chemostatic behaviors in this dolomite catchment. The denuda—
tion value is roughly equivalent to those of other dolomite basins under similar climate but higher than those of limestone basins. It can
be concluded that the water—dolomite interaction reaches equilibrium in the scale of typical subtropical catchment consequently the
high solubility of dolomite plays a key role in controlling the dolomite chemical denudation rate.

Key words: dolomite; chemical denudation rate; solute load method; subtropics; Shibing Guizhou



