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1

Table 1 The chemical compositions of rain and groundwater in Qingmuguan

HCO;Hzcoz 8" Cic

T EC Na* K ca* Mg HCO; NO; I s0% 513C e
pH . . o HCO3
[C /( pS/em) J( mmol /1) 1% 1% o .
201001-10  7.44 16.4 680 0.30 0.07 3.332 0.5 6.10 0.40 0.59 0.39 -11.33 55.48 71.36 -10.89
2010-02-17 7.60 17.6 651 0.31 0.09 3.15 0.66 6.10 0.27 0.63 0.45 -11.26 60.28 75.22 -11.48
2010-03-13  7.49 15.4 663 0.47 0.11 3.00 0.64 570 0.17 0.66 0.49 -11.13 56. 40 72.13 -11.01
2010407  7.39 18.5 736 1.43 0.15 3.17 0.52 5.10 1.02 0.97 1.63 -8.69 38.44 55.53 -8.47
2010420  7.23 18.1 666 0.66 0.10 2.98 0.49 5.10 0.50 0.73 0.46 -9.70 47.16 64.10 -9.78
2010-05-15 7.05 18.1 649 0.42 0.08 2.99 0.50 5.30 0.42 0.67 0.33 -9.49 51.76 68.22 -10.41
2010-05-18  7.25 18.4 650 0.37 0.08 3.00 0.51 5.30 0.39 0.66 0.30 -8.27 50.91 67.47 -10.30
20100521 7.06 18.1 618 0.21 0.08 3.02 0.50 5.27 0.37 0.63 0.19 -9.12 49.85 66. 54 -10.15
20100525 7.14 18.2 641 0.31 0.07 2.99 0.49 5.30 0.5 0.67 0.54 -9.02 52.13 68.53 -10.46
20100529  7.30 18.2 656 0.42 0.09 3.11 0.55 5.30 0.43 0.68 0.34 -9.61 44.79 61.87 -9.44
2010-06-01 7.23 18.3 592 0.47 0.09 2.80 0.45 4.80 0.58 0.66 0.26 -9.53 47.54 64.45 -9.83
2010-06-03 7.06 18.0 603 0.26 0.09 2.98 0.49 5.10 0.41 0.72 0.21 -10.60 46.97 63.91 -9.75
2010-06-05 7.16 18.0 615 0.30 0.08 3.03 0.51 5.00 0.40 0.65 0.24 -8.17 41.24 58.40 -8.91
20100607  7.17 18.1 628 0.35 0.08 3.09 0.54 535 0.3 0.63 0.27 -9.57 47.52 64.42 -9.83
201006-12  7.18 18.1 668 0.75 0.11  3.17 0.57 5.20 0.50 0.68 0.53 -9.38 39.04 56.16 -8.57
2010074  6.85 18.5 537 0.17 0.09 2.69 0.35 4.25 0.33 0.65 0.16 -8.15 39.89 57.03 -8.70
2010-07-05 6.98 19.1 478 0.19 0.10 2.20 0.36 3.60 0.30 0.54 0.14 -8.12 40.52 57.67 -8.80
2010-07-10  6.90 19.1 593 0.17 0.08 2.79 0.47 4.90 0.34 0.51 0.30 -10.37 48.21 65.05 -9.93
20100822  7.39 20.1 782 0.18 0.10 3.09 0.64 5.60 0.38 0.52 0.32 -11.78 49.87 66.55 -10.16
20100921 7.25 19.7 687 0.76 0.09 3.14 0.71 5.70 0.62 0.58 0.64 -11.96 47.97 64.83 -9.89
2010-10-14  7.26 18.8 696 0.56 0.09 3.25 0.66 6.00 0.36 0.57 0.63 -11.24 53.51 69.72 -10.64
20104125 7.31 17.9 716 0.88 0.11 3.69 0.52 7.1 0.16 0.64 0.57 -12.72 68.42 81.25 -12.40
2010-12-15 7.44 17.4 786 1.05s 0.13 3.37 0.61 6.60 0.25 0.74 0.46 -12.61 65.96 79.49 -12.13
20104 4.29 17.1 79.3 0.01 0.02 0.05 0.02 0 0.05 0.03 0.17 - - - -
2010-05 4.82 18.3 86.8 - 0.02 0.07 0.01 0 0.10 0.03 0.13 - - - -
2010-06 5.16 24.7 72 0.02 0.02 0.06 0.01 0 0.01 0.02 0.13 - - - -
201007 4.62 24.2 47 0.01 0.01 0.05 0.00 0 0.03 0.02 0.11 - - - -
2010-08 4.99 - 70 - - 0.01 - 0 0.04 0.27 0.10 - - - -
2010-09 5.35 - 70 0.00 0.00 0.00 - 0 0.01 0.19 0.10 - - - -
4 ( 2),
7 . Ca** . HCO; . . co, é&°¢C
7 11 ~24. 76%0~ —22. 33%0  —23. 89%o
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- NO;.S0;" 0.16 ~1.02
0.16 ~1. 63 mmol/L 4
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Table 2 The calculated total atmospheric CO, sink in Qingmuguan
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10.02 3.95 14.67x10° 7.48x10° 1.89x10° 0.323x10°
5 (25.14%) .
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Agricultural Activities and Carbon Cycling in Karst Areas in
Southwest China: Dissolving Carbonate Rocks and CO, Sink

Zhang Xingbo' Jiang Yongjun'®> Qiu Shulan' Cao Min' Hu Yijun'
(1. School of Geographical Sciences Southwest University Key Laboratory of Eco-environments in
Three Gorges Resenoir Region Minisiry of Education Beipet 400715 China;
2. Institute of Karst Environment and Rock Desertification Control Southwest University Beipei 400715 China)

Abstract: HOBO automatic weather station WGZ-1 photoelectric digital water table gauge and CTDP300 on-—
line water quality analyzer were set up to monitor rainfall hydrochemistry and water stage at an agriculture domina—
ted karst catchment which is Qingmuguan underground river systemin Chongqing China. The groundwater were
sampled and analyzed monthly for hydrochemistry Dissolved Inorganic Carbon( DIC) concentration and stable car—
bon isotopes (8" C,,.) in2010. Hydrochemistry and stable carbon isotopes can verify that sulphuric acid and nitric
acid take part in dissolving carbonate rocks and the concentrations of dissolved inorganic carbon in underground
river are due to the weathering of carbonate minerals by carbonic acid sulphuric acid and nitric acid. The contri—
bution rate that carbonic acid dissolving carbonate rocks making DIC largely varies from seasons showing 62.98%
in wet season and 74.86% in dry season between 55.53% and 81.25% . In Qing Muguan catchment the flux of
DIC due to carbonic acid dissolving carbonate rocks is 14.67x10° mol/a accumulating carbon sink of 7. 335%10°
mol/a the flux of DIC due to carbonate rocks weathering by sulphuric acid and nitric acid is 7. 48x10° mol/a a—
mounting to a third of total DIC of ground water. Sulphuric acid and nitric acid dissolving carbonate rocks contrib—
ute to increasing DIC of 1.89x10° mol/a every square kilometers of cultivated land. This result is obviously less
than the values calculated by predecessors. This work shows that sulphuric acid and nitric acid derived from human
activities involve in dissolving carbonate rocks and changing carbon cycling.

Key words: Agricultural activities; The weathering of carbonate rocks; Carbon isotopes; Sulphuric acid and

nitric acid; Stable carbon isotopes; CO, sink.



