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Fig. 1 Distribution of land uses in Chenqi and
Denzhanhe spring catchment areas
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Fig. 2 Comparison in land use between Chengi

and Dengzhanhe spring catchment areas
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Table 1 Hydrochemistry of Chenqgi and Denzhanhe Karst springs
+ 0 2+ o2t ) Pco, @
T K Na Ca Mg cl SO}~ HCO3; NO3 EC seo e
mg/ L s/ cm Pa
2007-09-15 18.3  6.94 1.15  1.37 125 1662 7.52 86.49 280.6 14.74 590 —0.13 2798.98
2007-10-15  17.5  7.36  0.89  1.12 114 1362 7.58 72.38 244  26.8 532 0.19 918.33
2007-11-13  16.9  6.97  1.18 1.4 124 1812  6.62 126.43 244  19.25 596 —0.19 2228.44
2007-12-19 153  7.28 171  4.71 140 16.3  3.84 102.7 250.1 0.01 632  0.16 1091.44
20080228 11.4 7.05 1.31  3.14 — 17.27  6.57 211.42 — 16.98 668 — —
200803-04 12.3  7.15 1.89  2.94 — 2601 9.39 211.12 — 19.05 677 — —
200804-26 16 7.33 0.99  0.97 100 1294  6.27 72.25 176.9 23.53 457  —0.04 706.32
200805-30 16.4  7.24  0.71  0.98 102 1224 8.81 60.32 201.3 19.94 478 —0.06 993.12
20080626 17.1  7.11 0.8  1.05 106 1388  7.04 52 225.7 17.62 541  —O0.11 1513.56
200807-24  — — 0.74  0.96 84 1.76  3.83 37.98 201.3 17.17  — — —
2008-08-28 18.1  7.18  1.44  1.03 9 1606 5.48 54.04 256.2 9.31 579  —0.02 1482.52
2008-09-26  18.2  7.02  1.47  0.92 90 1585 4.12  70.72 219.6 11.51 529  —0.27 1840.77
16.14  7.15  1.19 1.72 108.10 1589 6.42 96.49 229.97 16.33 570.82 —0.05 1508.16
2007-09-15 17.7 7.25 1.68 2.08 140 2946 6.06 208.2 250.1 18.31 771 0.12  1193.99
2007-10-15 17.3  7.49  1.52  1.46 128 2131 81 128.99 213.5 3595 589  0.28 587.49
2007-11-12  17.1  7.37  1.78  2.48 204 3223 6.3 391.8 250.1 17.84 880  0.33 879.02
2007-12-21  17.1  7.73  1..66 2.56 166 4679 53 480.12 256.2 16.9 959 0.5  389.05
2008-02-28 14.9  7.41 1.8 2,59 198 5616 3.96 565.6 198  12.85 1075  0.19 612.35
2008-03-04 16.4 7.65 1.87  3.04 200  56.3  3.83 585.65 183  12.44 1085  0.41 328.85
2008-04-26 16.8  7.92  1.65 1.8 210 3416 3.61 481.16 213.5 15.16 1124 0.7  206.06
2008-05-30  16.9  7.51  1.22  1.02 102 1831  7.45 173.67 170.8 22.07 520 0.1 449.78
2008-06-26 17 7.37  1.41 118 120 2159 9.03 248.61 201.3 31.63 651 0.07 726.11
2008-07-24 17.8  7.41  0.95 1 78 1686 4.97 117.52 170.8 20.34 474  -0.07 580.76
2008-08-31 17.8  7.39  1.44  1.14 74 1593  5.61 130.8 158.6 17.84 452  -0.15 566.24
2008-09-24 17.3  7.29  1.45 1.56 160 3315 5.28 342.39 244  12.96 950  0.16 1044.72
17.01  7.48  1.54  1.83 148.33 3185 5.79 321.21 209.16 19.52 794.17 0.24  630.37
@ (S1.=1ogIAP/ K, . 14AP .K Do SI1>0,
; SI=_0, i SI=0, / ;@ WATSPEC 6]
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Fig.4 Continuous hydrochemical variations of

Chengi spring in relation with rainfall
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Fig. 5 Continuous hydrochemical variations of

Dengzhanhe spring in relation with rainfall
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Fig. 6 Storm-scale hydrochemical variations of Chenqi
Spring during July 20~Aug . 1, 2007
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Fig.7 Storm-scale hydrochemical variations
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Investigation on the Hydrochemical Variations of Karst Springs
under Different Land Use Patterns
ZHAO Min"?, ZENG Cheng’, YE Wen-bing*, LIU Zai-hua"*?
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, CAS, Guiyang Guizhou 550002

China; 2.Puding Comprehensive Karst Research and Experimental Station, Institute of Geochemistry, CAS and
Science and Technology Department of Guizhou Provinces Puding Guizhou 562100 China; 3. Karst Dynamics
Laboratory, MLR, Institute of Karst Geologys CAGS, Guilin Guangxi 541004, China; 4. Department of
Resources and Environmental Engineerings Guilin University of Technology, Guilin Guangxi 541004, China.)

Abstract With the multi-parameter auto-recordable instrument CTDP300, high resolution rainfall stage, temperature, pH and

conductivity of Chenqi and Denzhanhe karst springs, which formed under different land use patterns at Puding, Guizhou prov-

ince, China were monitored. A thermodynamic model was used to link the continuous data to monthly water quality data allo-

wing the calculation of CO, partial pressure (sz) and calcite saturation index (SI¢) on a continuous basis. M arked seasonal

and storm-scale variations were observed for pH. conductivity, Pco, and Slc of the springs, indicating that both springs are dy-

namic and variable systems. However there are differences in magnitudes and direction of the variations of these features be-

tween these two springs. The higher Pco, and HCO; concentration and lower pH and SIC in Chengi karst spring than those in
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Denzhanhe spring tend to be related to the difference in land use patterns between Chenqi spring and Dengzhanhe spring catch-
ment areas. In the Chenqi catchment area, there is larger soil cover and the paddy land locates in the discharge area, both of
which produce and keep more CO; in the soitaquifer system, while in the Dengzhanhe catchment area, there is less soil cover
and the paddy land is mainly in the recharge area. M oreover, the pH increased and Po, decreased in Chengi spring due to more
carbonate rock breccias dissolution in soil while the pH decreased and Pco, increased in Dengzhanhe spring. These findings
show the differences in karst spring hydrochemical modulation by different land use patterns. In addition, the higher concentra-
tions of Ca®>", SO3 ., Mg?" and the electronic conductivity of Dengzhanhe spring are due to more gypsum and dolomite minerals
in strata of Dengzhanhe karst spring catchment. All these indicate that the karst hydrochemical parameters e. g., pH, elec
tronic conductivity, HCOj5, Ca*", So3, MgH, Pco, and Sl can serve as indicators of different land use patterns and envi-
ronmental changes.

Key words: hydrochemical variations; karst spring; auto data logging; land use pattern



