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Major Ionic Characteristics and Controlhng Factors of Karst Groundwater‘ at
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Abstract: To mvestlgate the major ionic charactéristics , seasondl variation, and contlﬁllhng fa(tors of Karst groundwater at dengshm

o

Chongzuo, 210 groundwater samples were collected and Jneasured in wet season, |dry season, and flat season in 2016. The contl‘olhng
factors of khrst groundwater were analyzed| by using fnultlvanate statistical analysis method. The results showed that the groundwater
sdmpllis were Wed}ljly alkaline fresh water and frich nsCa’"_ and H-COz , which accounted for more than 75% and 70% of total ion
concentration. The average concentrations of K* , Na* €I, and NO; decreased in the order of wet season > flat season > dry
season. None of the concentrations of Ca®* , Mg2+ , HCO; , SO2™, pH, TDS, TZ*, and TZ™ showed significant seasonal variation.
The hydfochemical characteristics were found to be of HCO,-Ca type and mainly determined by carbonate rock dissolution. Only a small
proportion of them were of HCO, - Cl-Ca and HCO, - SO,-Ca type in wet season and flat season, Cl-NO,;-Ca type appeared in flat
season, and HCO,-Ca- Mg type appeared in dry season, reflecting the influence of dolomite and ferric mudstone dissolution in the
stratum, and of NO; and Cl~ input from anthropogenic activities. Groundwater Ca’* and HCO; mainly came from limestone
dissolution; Na*, Cl~, K*, and NO; came from atmospheric precipitation and human activities; while Mg’* and SO}~ came from
dolomite and ferric mudstone dissolution. The chemical composition of groundwater was controlled by water-rock interaction, the
groundwater in the carbonate aquifer was controlled by carbonate rocks dissolution, and the groundwater in villages and densely
populated areas was affected by atmospheric precipitation and human activity.

Key words:ionic chemical characteristics; controlling factors; multivariate statistical analysis; karst groundwater; area of Xiangshui,

Chongzuo
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Fig. 1 Location of the study area and distribution of sampling sites
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Gtk B pH . . - ?%7&§{mg-L'127 _ } TZ* | TZ" | NICB

K Na Ca Mg Cl S0y HCO4 NO; TDS  /meq-L /meq-L /%

FAKW 7,11 2.31 4.31 98.44  4.67 13.51  10.61 267.78 27.65 295.52 5.56 5.43 1.03

S MK 7.54 0.48 0.61 94.27 8.57 6.65 8.97 290.32 17.05 281.88 5.47 5.41 0.54
Fok# 7.26 0 2.05 3.66 95.64 4.71 13.29  13.81 261.35 24.19 288.54 5.39 5.34 0.30

SAE 7.200 2011 3.84  96.91 4. 86 13.11  12.07 265.65 25.53 291.58 5.47 5.39 0.66

FAKW 7.72 22,52 40.49  166.50 17.84  71.50 50.76 426.18 122.64 530.26 9.61 9.51 4.09

Bt MK 7.91 0.93 0.92 141.40 16.40 12.26  17.91 395.13 32.67 378.31 7.23 7.17 1.47
oK 7.68 20.04  28.14  172.60 16.89  53.84  82.84 438.52 102.02 530.26 9.12 9.41 2.74

SHAE 7.91 22.52 40.49  166.50 17.84  71.50  82.84 438.52 122.64 530.26 9.61 9.51 4.09

FAKW 6.55 0.21 0.64 15.53 1.01 2.30 1.45 40. 82 nd 62. 60 1.09 1.08 -2.28

B HiAK 7.16 0.12 0.22  45.59 1.67 1.51 6.36 158.52 3.31 158.09 3.11 3.07  -0.35
Fok# 6.20 0.19 0.34 2.05 0.74 2.12 3.47 36.28 nd 45.96 0.54 0.91 -25.61

SAE 6.20  0.12 0.22 2.05 0.74 1.51 1.45 36.28 nd 45.96 0.54 0.91 -25.61

FKI 0.20  3.08 6.70  40.32  3.73 13. 62 7.39 95.24 27.01 114.44 2.08 2.01 1.28

FrtE K 0.29  0.28 0.28 29.07 5.47 3.29 3.45 67.76 8.88 60. 58 1.13 1.13 0.56
kI 0.22 2.90 5.07 37.85 3.79 12.41  12.25 93.21 26.72 111.36 1.94 1.98 3.14

A 0.24 0 2,95 5.84  38.60 3.91 12.80  10.05 93.10 26.39 110.88 1.98 1.96 2.37

FAKW 2.86 133.58 155.26  40.96 80.02 102.46 69.66  35.57 97.68 38.72  37.35 36.98 124.93

XJEF"/%;& HKH 3.91 57.13  45.46  30.84 63.87  49.50 38.50 23.34 52.11 21.49  20.74 20.82 103.85
SFKI 3.03 141.27 138.42 39.57  80.53 91.85 88.70  35.67 110.47 38.59  36.04 37.13 1039. 65

A4 3,37 139.70 152.06  39.83 80.46  97.62  83.21 35.04 103.36  38.03  36.10 36.39  361.60
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