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Impact of Human Act1v1t1es on Water Rock Interactmns in ‘Surface Water of
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Abstfact: The influence of himan activities ofl karst ugjarfag_cu-wé{.tgpquality has received increasing attention. To explore the impact of
human actigities"on water-rock interactions in"karst surfaceswater, water samples were collected from July to November in 2016 in the
Lijiang River, which is dominated by human activities. The samples were analyzed for the hydrochemistryand the characteristics of
8"C ¢ //The results show that; (DThe Lijiang River is mainly characterized by HCO,-Ca chemical composition. . The SO~ and NO;
concentrations are inferior to HCO, concentrations in the anion composition; besides, the concentrations of SO}~ and NO, in the river
between Guilin and Yangshuo are higher than in the other sampling sites, caused by tourism and urban development. @ Equivalent
ratios of [ Ca** +Mg** ]/[ HCO; ] are between 1. 01 and 1. 51 and the equivalent ratios of [ Ca®* +Mg>* /[ SO2™ + NO; + HCO; ]
are between 0. 85 and 1. 12, indicating that the sulfuric acid and nitric acid have participated in the water-rock interaction. (3)The
proportions of carbonic acid dissolving carbonate rocks range from 32. 10% -98. 01% with an average of 75.89% . The proportions of
sulfuric acid and nitric acid dissolving carbonate rocks vary from 1.99% -67.90% with an average of 24. 11% . The proportions of
sulfuric acid and nitric acid dissolving carbonate rocks in the rainy period with an average of 24. 31% is higher than in the brief rain
period with an average of 23.88% . In addition, the proportions of sulfuric acid and nitric acid dissolving carbonate rocks present a
fluctuated increasing trend from upstream to downstream and the maximum strength and the minimum strength of the sulfuric and nitric
acid dissolving carbonate rocks occur in Lingchuan and Huajiang, respectively. @ HCO,; mainly originated from the carbonate rocks
dissolved by carbonic acid, with an average of 83. 58% , followed by the carbonate rocks dissolved by sulfuric acid and nitric acid, with
an average of 14.24% . The contribution of carbonic acid weathering silicate rocks is the smallest with an average of 2.18%.
® 8"C, of the Lijiang River ranges from — 11.95%oc- — 7. 61%o; the calculated 8°C,,..,., using the mixture endmember model ranges
from — 14. 24%o- —7.23%0. 8"C,, is close to 8Cy..., in the rainy period and 8"°C,, is significantly higher than §C,,.,.., in the

brief rain period. The difference between 8"°C,,. and 8"°C,.,.., is caused by the influence of aquatic photosynthetic organisms.
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Table 1 Part of the testing data of the Lijiang River surface water
H i sres L oH ‘EC ) Ca2+7 Mgzi Si ) S03- HCO; - NICB  3"Cpye
(4E-H-H) /C /pSrem™ /mg-L' /mg-L™' /mgeL7' /mgeL7! /mgeL7! /% /%o

L1 27.50 7.41 49 9.21 0.99 3.18 3.07 30.5 -1.44 1.53  -11.96

12 29.00 7.80 75 12.11 1.16 2.53 3.51 36.6  -0.83 1.09 —11.03

I3 33.60 8.50 234 35.53 2.17 3.01 7.45 79.3 0.65 1.99  —8.06

14 29.70 8.33 91 15.04 1.10 2.30 5.01 48.8 -0.13 -4.30 -11.23

I5 33.90 8.70 165 24. 04 1.65 2.99 8.88 67.1 0.61 0.29  -9.45

6 30.70 7.59 137 23. 63 1.55 0.13 7.00 67.1 -0.48 1.97  -9.69

2016-07-28 17 32.10 7.54 312 56. 38 5.50 0.22 10.72 183.0 0.19 -1.09  -7.61

I8 29.70 8.09 221 40. 20 4.17 0.53 8.26 122.0 0.45 2,22  -11.77

9 3270 9.00 161 25.42 2.01 2.74 8.47 67.1 0.86 4.50 -10.39

LI0  31.20 8.14 163 27.24 1.94 0.49 7.65 85.4 0.17 -1.71  -10.07

L1l 31.50 7.88 293 49. 62 5.04 2.30 6.82 164.7 0.48 -0.86  —9.93

L12  30.70 7.48 115 15.43 1.57 0.30 6.01 42.7 -0.94 448  -9.35

L13  30.90 7.83 226 37.61 5.84 0.22 7.27 134.2 0.18 -0.46  —10.04

L1 2540 8.12 60 7.78 1.05 1.16 2.81 24.4  -0.94 3.00 -10.46

2 27.50 7.80 76 11.81 1.26 1.16 0. 63 42.7 -0.79 -0.68 -11.21

13 2770 7.7 127 28.16 1.21 0.55 7.62 732 -0.32  4.14_-710,31

14 2820 7.81 103 18. 06 1.26 2.26 5. 04 549 —0.517 0. 27,49 10. 60

I5 2562 7.24 185 30.98 2.17 1.88 10.22 85.4  -0.75%_0: 0‘5‘:-'“ ~10.07

6 2637 7.33 173 24.63 1.72 2.50 8734 79.3 -0.76 -2.48 -10.18

2016-08-28 17  27.85 7.55 241 50923 4.30 2.41 9.36 16417 0.14 _._,1...--'%4_).#"_16. 39

18 24.21 8.19 215 38.26 4.12 2. 64 7.86 | 128.1 0.47 11.79° -1.95

9 2776 9.00 183 30,11 1.33 2.59 / 10185 67. 1 0.87 471 ~-9"89

- L10 "'.28.‘09 8.79 179 o 1308 e 21 0.36/ 4. 8.77, ss04.) 082 433 Folss
E;_,,l" . 26.54  8.16 288/ &/ 7 7.40 0.33 4 /655 | 1417659 0.73 1.37 — 11367
’ Li2f [ 2631 7.86  _J10Lg /4 2.01 0.27 / 452 7366  -0.74 A3-10.43

3 740 821 250 s 5.77 0.45/ §7.5 = G525 0.62 -1-70_  -11.10

Ll 24.24 8.36 478 W1 0.82 313 4259 30.5 -0.49 -1.88 = —1054
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