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Fig.1 The distribution of sampling spots of groundwater in Guangxi
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Tab.1 Chemical contents of some underground rivers sampled in 2001
HCO5 a- SO3” NO; HPOZ~ Ca®* Mg+ K*
250.04 0.86 7.00 3.00 0.05 76.15 7.29 0.30
201.18 0.86 12.00 3.00 0.05 64.13 4.25 0.60
232.80 0.86 5.00 4.00 0.05 74.15 2.43 0.60
221.30 2.58 9.00 6.20 0.05 74.15 3.65 0.70
221.30 2.58 2.00 3.90 0.05 69.14 4.25 0.70
218.43 2.58 7.00 5.80 0.05 63.13 10.33 0.70
1.3km 160.95 6.89 5.00 6.00 0.05 48.10 5.47 0.70
198.31 1.72 11.00 4.00 0.05 62.12 4.86 0.60
SW 244.29 4.31 7.00 8.20 0.05 86.17 1.22 0.70
500m 247.17 0.86 6.00 4.20 0.05 80.16 3.65 0.70
270.16 3.45 7.00 9.00 0.05 64.13 18.84 0.70
1.0km 275.91 3.45 3.00 5.00 0.05 82.16 7.29 0.70
50 600m 195.43 1.72 5.00 4.00 0.05 58.12 4.86 0.70
Na* NH** As Hg?* pH mg/1
2.50 0.04 0.010 0.0001 7.09 220.18  205.06 233.12
1.00 0.04 0.010 0.0001 7.94 177.64  174.40 200.28
1.20 0.04 0.010 0.0020 7.15 195.16 190.90 211.64
1.70 0.04 0.010 0.0001 7.15 200.16 181.50 211.73
1.70 0.04 0.010 0.0001 7.09 190.15  181.50 200.98
1.70 0.04 0.010 0.0001 7.29 200.16  179.14 202.48
1.3km 1.70 0.04 0.010 0.0001 7.28 142.61 132.01 158.36
1.20 0.04 0.010 0.0001 7.69 175.14  167.35 194.55
SW 1.50 0.04 0.010 0.0001 6.92 220.18  220.31 234.37
500m 1.50 0.04 0.010 0.0001 6.97 215.17 202.17 223.66
1.50 0.04 0.010 0.0001 7.11 237.69  221.53 243.82
1.0km 1.50 0.04 0.010 0.0001 6.93 235.19  226.28 244.08
50 600m 1.20 0.04 0.010 0.0001 7.53 165.13 160.28 179.34
NHS  NOs
23 25 NOy 3.2.3
NO; 13 2% HCO; Ca™* Mg* K*
9 NO; | 2 Mg
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Tab.2 Values of K and [ for different components of underground rivers
K 1
HCO;  Ca®* pH c- S0~ NO;  Mg* K*' Na*
1 -1.00 1.80 -0.15 2.8 19.88 0.30 ® 0.83 0.09
2 -12.94 10.42 -0.11 46.99 13.12 0.24 ® ® 3.16 0.01
3 74.26  28.46 0.94 81.88  90.28 0.24 ® 2.50 0.10
4 131.72  45.89 0.38 115.25 113.02  0.81 1.00 3.64 1.12 2.00 0.33
5 -5.17 -0.40 -0.40 -4.20 0.66 0.30 1.00 0.80 0.71 3.00 0.40
6 1.81 0.00 -0.11 0.74 6.13 0.40 3.00 0.56 1.00 1.09 1.00
7 9.91 1.60 -0.27 4.8 17.70 0.18 5.00 1.00 0.65
8 2.86 1.40 -0.53 14.33 12.05 0.81 3.00 1.19 2.99 1.40 1.42
9 21.15 6.22 -0.96 27.99 29.51 1.21 1.00 3.06 0.23
10 -62.60 14.03 0.43 16.96 -36.75 0.22 o 0.52  0.01
11 -93.11 -19.84 0.58 -62.61 -57.75 0.30 ® 0.48 0.11
12 200m -32.86 -10.22 0.09 -19.28 -9.41 1.21 1.13 6.00 1.28 1.50 1.11
13 -14.06 1.61 -0.29 0.27 2.09 0.61 1.75 3.63 0.90 2.00
14 3.59 1.00 -0.09 1.86 8.43 0.35 ® 1.50 0.77 2.00 0.50
15 10.97 1.01 -0.21 13.19 11.84 2.46 1.15 4.00 4.98 1.50 1.36
16 1.3km 18.77 3.41 -0.37 26.38  38.40 3.89 ® 4.48 0.61
17 N 1.58 -7.00 -0.17 0.86 9.67 0.30 4.00 1.67 11.81 1.50 0.86
18 -5.12 1.00 -0.03 -0.48 5.47 0.22 2.00 1.50 0.74 2.00 0.95
19 6.97 -2.01 -0.11 2.09 6.78 0.40 1.25 1.10 2.08 1.20 1.32
20 -5.52  3.20 0.87 -10.89 2.37 0.19 2.00 0.34
21 2.38 -2.01 0.50 -4.13  7.51 0.73 1.25 3.33 1.00 1.50 1.00
22 15.25 6.01 -0.09 28.11 41.26 0.97 4.58 1.33 2.67 1.20 1.20
23 4.86 2.00 -0.42 5.43 153.74 1.21 2.17 1.67 1.00 0.39 1.09
24 -118.64 -45.09 0.15 -96.55 -127.59 0.35 2.00 0.58 3.01 2.33 1.00
25 SW 7.61 -0.98 16.73 25.38 11.97 2.33 0.63 0.61
26 500m 5.53 7.01 -0.84 24.71 18.74 1.21 2.00 1.87 0.13
27 5.33 6.61 -0.53 17.50 29.71 3.25 @ 3.00 1.01 1.56 1.61
28 1.0km 56.92 15.36  -0.17 53.09 60.17 1.75 3.66 1.88 4.67 1.88
29 NW500m -36.75 -20.10 -0.59 -35.39 -25.46 0.87 2.42 2.66 3.43 3.08
30 1.0km 0.17 -0.80 -0.15 3.86 14.07 0.97 2.50 1.38 0.51
31 15.65 -74.15 -0.16 20.79 15.90 0.66 1.38 2.00 2.67 1.33 1.43
32 -0.06 -5.58 0.50 -3.47 123.39 0.58 2.33 1.73 1.97 1.50 1.69
3
Tab.3  Percentage of underground rivers which have raised chemical concentrations
HCO; Ca®* pH cl- S03- NO; Mg+ K* Na*
K>0 % 61 63 28 69 84 - - - - - -
I1>1 % - - - - - 28 91 84 59 61 58
31 32 32 32 32 32 32 19 32 31 19
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Fig.5 The difference of permanent hardness between early 1980" s and the year 2001
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ANALYSIS ON THE VARIATIONS OF GROUNDWATER QUALITY
IN JINAN SPRING BASIN

LI Da-qiu GAO Yan WANG Zhi-guo WANG Dong-hai
Jinan Institute of Environmental Sciences  Jinan ~ Shandong 250014 China

Abstract Study on the variation of groundwater chemical components of Jinan spring basin shows that the concentration of
all the items such as total hardness SO~ Cl~ NO;~ is increased with the enhancement of human activity and ionic
concentration rises rapidly in the recent time. The groundwater is polluted more and more intensely and the water quality
gets worse and worse from indirect recharge area via direct recharge area to discharge area.

Key words Groundwater quality Total hardness Jinan spring basin
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ASSESSMENT ON THE WATER QUALITIES OF MAJOR SUBTERRANEAN
RIVERS IN GUANGXI AND THEIR CHANGING TREND

GUO Fang JIANG Guang-hui PEI Jian-guo ZHANG Cheng
Institute of Karst Geology CAGS  Karst Dynamics Laboratory MLR  Guilin  Guangxi 541004  China

Abstract Water qualities changing trend and causes of change of 20 major ions in the water of subterranean rivers in
Guangxi Autonomous Region are evaluated based on the analysis to 64 samples gathered at the end of 1970 s and the begin-
ning of 1980’ s and the beginning of the 21st century from 32 typical underground rivers. The results show that most of ions
accord with [ [[ standards prescribed by Groundwater Quality Standard GB/T 14848-93  water quality is comparatively
good but the ion concentration is increasing generally and the water quality is getting worse correspondingly. Among
them SOi~ NO; and total dissolved solid are increased most remarkably HCO; Ca** Mg+ K*  total hardness and
permanent hardness are increased but C1~ pH value decreased. The reason for the variation of ions is related to environ-
mental acidification and the oxidation of increasing nitrogenous fertilizer run off from farmland.

Key words Subterranean river Water quality Single factor index Guangxi



