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Hydrochenmical characteristics and control factors of karst hyporheic zones
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Abstract: A karst hyporheic zone is an important channel connecting a karst aquifer and a river, which plays an
important role in protecting the ecology and water quality in both of river water and groundwater. In order to
study the geochemical characteristics of the karst hyporheic zone in the middle reach of the Zuo River, water
temperature,, dissolved oxygen, pH and electrical conductivity of 21 water samples from the Zuo River (5
samples) , ground water (3 samples) and motor-pumped well (13 samples) were measured. The spatial
distribution characteristics and control factors of the karst hyporheic zone on both sides of the Zuo River are
discussed by applying the flow system theory of karst groundwater. The results show that the the electrical
conductivity and concentrations of Ca®* and HCO, of the Zuo River are lower than those observed in the motor-
pumped wells in the karst hyporheic zone. On the contrary, the pH values, water temperature and dissolved
oxygen in the Zuo River are higher than those observed in the motor-pumped wells, which shows a

hydrogeochemical gradient, including a dissolved oxygen gradient, a pH gradient, a temperature gradient, and
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Ca’" and HCO, gradients in the Hyporheic zone. The recharge-runoff area in the left bank of the Zuo River is

large. Due to the larger karst water flow system, the karst is very developed, and the karst pipeline system is

formed. Within the right bank, the interstream block is surrounded by the Zuo River. The basin area is about

6 km®, due to the smaller karst water supply area, the karst development depth and intensity is less than that of

the left bank. The boundary of the hyporheic zone is more than 1 000 m far away from the river bank in the left

bank, whereas the boundary of the hyporheic zone is less than 200 m away from the river bank in the right bank ,

and the former is five times more than the latter. This study is helpful in the utilization of groundwater and the

protection of water quality along the Zuo River
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Hydrogological map of the study area
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Table 1 Physical and chemical index in different types of water

A ST DO EC Ca’* HCO;

wHo R SRR o WET Sl SGpSeem) mgL ) (gl
Al WL 2016 -08 -24 300 24.4 6.978 1.70 755 137.10 331.48
A2 LI 2016 -08 -24 200 24.5 7.019 2.42 665 127.55 348.08
A3 HLIH: 2016 -08 -24 100 30.3 7.489 7.12 548 95.00 249. 83
A4 HLIH: 2016 -08 -24 200 29.7 7.232 7.00 780 116. 40 310.25
AS HLI: 2016 -08 - 24 300 28.0 7.212 5.69 860 130. 40 305. 35
A6 LI 2016 -08 -24 500 28.9 7.093 4.74 795 129. 40 298. 82
A7 LI 2016 -08 -24 800 27.1 7.014 3.22 512 106. 30 303.72
B1 HLIH 2016 -08 -24 200 26. 4 7.119 4.80 588 120. 60 312.70
B2 PLI: 2016 - 08 - 24 500 29.2 7.428 6. 89 551 118. 00 326.58
B3 HLIH: 2016 -08 -24 1000 28.1 7.140 7.16 558 121.20 334.02
C1 B 2016 -08 -25 100 28.2 7.370 6.91 522 109. 00 298. 86
Cc2 HLIHH 2016 -08 -25 500 28.17 7.330 6.25 578 122.70 352.71
C3 WL 2016 -08 -25 1000 28.6 7.279 5.59 516 106. 20 295.34
S 27.9 7.208 5.35 633 118. 45 312.90
D1 i ] 2016 -08 -25 / 24. 6 7.363 5.40 473 94. 40 258. 00
D2 i ] 2016 -08 -25 / 23.9 7.274 5.96 511 102. 80 298. 86
D3 TR SR 2016 -08 -25 / 24.5 7.233 4.95 558 114. 40 339. 64
S (E 24.3 7.290 5.44 514 103. 87 298. 83
ZJ]1 AT 2016 -08 -24 / 31.7 7.702 7.88 205 36.50 111. 86
7)2 AL 2016 -08 -24 / 31.3 7.802 7.86 203 35.91 109. 40
VAR] JEL 2016 -08 -25 / 30. 6 7.755 7.51 205 36.92 111. 86
7J4 FEVL 2016 -08 -25 / 30. 6 7.510 7.72 204 34. 14 109. 00
Z7])5 FEVL 2016 -08 -25 / 31.4 7. 600 7.86 220 32.75 107.24
¥ {E 31.1 7.674 7.77 207 35.24 109. 87

M 4.95 ~5.96 mg/L 1 23.9 ~24.6 C,FH{H N
3 H#R
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JKHY pH A 5

BUI 9 %5 fi 40 (DO) 1K i A2 Ak 3 il 23 0l
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