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Abstract: Measurements of physicochemical components in the mainstream and tributaries of the Wuhua River system and applica-
tion of methods of mass-balance and Pearson correlation analysis were conducted to investigate the atmospheric CO, consumption
caused by rocks chemical weathering processes in the subtropical humid mountainous and hill region. Results show that the average
concentration (77.11 mg/L) of the total dissolved solids within the Wuhua River was close to that (65 mg/L) in the world rivers,
dominated by ions of Ca®* , Na* and HCO; and followed by dissolved Si; ions of Ca®* , Na*and HCO; were characterized by
the effect of runoff dilution. Chemical runoff in the Wuhua River was dominated by silicate mineral weathering, followed by carbon-
ate mineral. Atmospheric and soil CO, were major erosive mediums during rocks chemical weathering in the basin, with acids pre-
cipitation as the secondary erosive mediums. Comparatively, the atmospheric CO, consumption flux (2. 14 x 10° mol/(km? - a))
by the rock chemical weathering processes in the Wuhua River basin is lower than that of the world. This is in agreement with the
distribution of extensively rocks composed of silicate minerals, sparsely rock containing carbonate minerals.
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Fig. 2 The Gibbs graphs of ion compositions in the Wuhua River basin
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Fig.3 Ternary diagrams of water chemical compositions in the Wuhua River
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Tab. 1 Chemical composition of surface water in the Wuhua River basin

RE e HCO;  ca®*  K* Mg* Na*  DSi  Cl-  NO;y SOi” 1ps/
N p
fif il /( wmol/L) (mg/L)

RHERL

FEVLF 2009 07 26.50
(X) 2010 01 14.20
FLAEFR T 2009 -07 28.00
(H) 2010 -01 14.60
IR 2009 -07 27.80
(Y) 2010 -01 14.70
HKETF 2009 —07 28.40
(G) 2010 01 14.50
KI5 S 2009 07 26. 80
(S) 2010 -01 16.10
TR 2009 -07 28.30
(F) 2010 -01 15.40
SEHE AT 2009 -07  29.00
(E) 2010 =01 16.90
#HPEF 2009 -07 28.80
(D) 2010 -01 13.60
FEI A 2009 07 27.50
(R) 2010 -01 16.60
= ZFF KM 2009 -07 27.60
(B) 2010 -01 13.70
IS 2009 -07 26.50
(Q) 2010 -01 13.70
U7 A4 2009 —07 27.10
(P) 2010 -01 14.00
BIKkEk 2009 -07 28.50
(A) 2010 01 13.80
WFE 2009 07 32.60
(C) 2010 -01 13.60

.90 409.51 143.37 95.66 40.94 203.13 261.84 99.00 34.19 44.35 44.99
52 573.17 202.11 76.47 59.37 323.62 247.67 113.39 44.84 69.75 59.59
14 854.92 348.82109.98 112.16 227.06 223.71 123.54 61.12 74.43 79.85
94 667.50 298.67 86.96 85.13 225.75 176.21 114.52 50.80 99.94 70.72
32 572.05 212.79 102.31 65.79 211.40 253.87 102.95 46.29 53.82 56.47
82 636.10 288.19 86.45 81.42 260.12 192.48 117.90 49.83 95.57 70.24
.31 880.25 377.26 115.61 122.65 225.32 224.32 128.90 59.83 82.87 86.56
.02 752.33 357.80 97.19 105.82 237.93 178.63 124.39 61.29 117.64 81.15
.50 770.48 291.43 105.89 88.71 221.40 215.70 112.83 44.03 38.41 68.79
.27 698.97 280.20 83.38 82.58 220.97 173.08 98.16 25.00 72.25 65.63
.31 869.69 386.50 112.28 120.06 228.36 215.77 138.78 52.09 98.79 87.89
.05 761.33 398.72 94.38 114.50 258.38 180.66 153.16 59.83 139.50 88.34
.34 909.80 394.48 112.03 123.23 224.45 216.34 132.57 57.25 100.88 88.40
12 801.97 378.51 100.00 124.67 260.99 205.80 134.26 61.12 122.84 86.26
.41 850.69 364.79 117.91 120.39 223.14 228.30 131.72 66.93 76.93 82.28
.24 695.43 321.87 97.19 100.51 227.93 189.64 115.36 63.38 107.23 75.37
.35 774.70 269.72 137.86 110.14 253.16 254.08 128.90 62.90 56.11 74.70
.31 666.47 244.02 89.52 105.37 242.28 225.17 108.31 36.29 87.45 66.54
42 958.35 421.43 124.30 136.47 225.32 212.71 145.26 65.80 86.41 91.40
.60 841.70 381.26 90.29 118.12 236.63 198.57 123.26 68.70 109.31 85.25
.47 926.69 405.71 121.74 129.23 161.81 203.02 113.67 41.93 60.17 83.92
.04 1182.33 575.88 90.54 170.58 376.25 204.09 239.75 64.03 184.26 127.20
.73 918.24 395.48 121.74 127.92 153.98 197.18 109.44 45.80 58.19 82.14
.32 814.97 319.63 75.20 139.72 166.16 196.26 81.23 106.44 58.19 74.29
.06 548.83 229.15133.77 83.69 201.83 229.26 133.42 69.67 61.32 62.65
.25 508.73 235.79 91.56 80.23 233.15 222.07 104.93 66.61 97.75 62.09
.32 808.48 330.85 99.75 111.91 173.12 195.55 103.80 45.80 60.28 73.16
.28 763.17 361.30 91.82 111.46 233.58 200.17 121.01 66.29 109.31 83.27

e I B B B B T I B I e B B B e N N BN BN S B BEE= NN B e N N e

SEHME 2009 -07 28.10 7.33 789.48 326.56 115.06 106.66 209.53 223.69 121.77 53.83 68.07 75.94
2010 -01 14.67 7.20 740.30 331.71 89.35 105.68 250.27 199.32 124.97 58.89 105.07 78.28

=

PRUEZE 2009 -07  1.53 0.20 164.46 84.68 12.26 27.26 28.29 20.69 14.65 10.95 19.11 13.53
2010-01 1.14 0.22 157.64 91.94 7.29 28.23 49.25 21.01 36.97 18.68 31.59 16.86
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Tab. 2 Chemical composition of river water at the Hezikou Hydrological Station in the Wuhua River basin
HCO5; Ca’* K* Mg?* Na* DSi Cl~ NO; SO%' TDS/
REEEW  TC -

/( wmol/L) (mg/L)

2008 -12—15 16.4  7.27 757.47 319.11 61.64 102.65 203.13 182.44 71.64 41.93 72.80 69.68
2009 -01—-12 12.0 7.21 767.72 308.13 69.06 117.01 224.45 231.12 88.00 40.97 62.80 74.46
2009 -02-12 21.4 7.27 781.39 295.16 78.01 120.67 219.23 209.86 75.59 35.97 51.97 70.31
2009 -03-10 15.1 6.40 704.33 338.82107.93 114.67 235.76 328.03 148.08 72.74 137.48 84.86
2009 -04—12 20.6 7.01 825.25 399.70 91.31 138.45 247.07 222.53 133.70 144.18 121.85 98.23
2009 -05—-10 26.3 7.99 988.03 380.99 94.89 133.39 243.15 193.45 111.42 54.84 35.93 91.87
2009 -06-12 26.2 7.33 429.18 189.72 75.71 64.60 107.87 127.86 74.46 45.16 56.87 46.91
2009 -07—-10 32.6 7.32 801.80 330.84 99.75 111.91 173.12 195.55 103.80 45.80 60.30 73.16
2009 -08 =11  31.0 7.05 754.92 336.83 127.12 149.68 233.58 225.38 184.19 116.44 96.75 87.97
2009 -09-12 32.1 7.27 891.97 343.81 89.52 131.58 236.19 204.02 122.42 38.22 85.61 84.00
2009 -10-20 26.8 7.59 1144.75 474.80 89.26 154.25 301.87 212.03 151.19 35.80 114.56 107.70
2009 -11—-10 22.4 7.44 1109.67 422.16 84.40 144.91 273.60 213.28 119.59 38.55 91.55 94.90
2009 -12-13 18.5 7.16 901.31 397.21 133.51 121.54 287.95 222.25 173.47 69.35 159.35 94.01
2010 -01-26 13.6 7.28 763.44 361.28 91.82 111.46 233.58 200.17 121.01 66.29 109.36 83.27
FHME 22.5 7.30 830.10 349.90 92.40 122.60 230.00 212.00 119.90 60.40 89.80 82.95
PRiERE 6.88 0.34 177.60 67.18 20.11 22.84 48.04 42.06 35.82 32.57 35.63 14.70

AN, AT R AR 1 L F A T 73.71 ~ 170. 40 wS/em Z ], -3k 130.40 pS/em, K T3 —FE K
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Fig. 4 Relationships between element ratios in runoffs, normalized with respect to Na in the Wuhua River basin
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Fig.5 Relationship between total cationic and anionic charges in the water of Wuhua River basin
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