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Abstract: In order to curb the deterioration of ecological environment and promote the economic and social sustainable development of Shiyang
River Basin, the Mingin government implemented water-saving measures of the shut-in and pressure fields and water discharge engineering in
Shiyang River downstream in 2001 and in 2006, respectively. Sixty-five groundwater samples were collected in Mingin County in 2008 and the
concentrations of major ions were analyzed in laboratory. The hydrochemistry characteristic of the groundwater was studied by traditional
statistical analysis method. Results indicated the concentrations of the major ions, such as SO;”» ClI”, HCO; » CO;”, Na*, Mg*, Ca*"
and K* in the groundwater samples, were (921 +1042), (241 +211), (282+123), (4.7+11.7), (468 +599), (156 + 166), (142 +
89) and (17.6 +34.5) mg/L, respectively. There was increasing tendency for major ion concentrations along the groundwater flow direction.
The groundwater mineralization was (2.2 +1.9) g/L in 2008. The type of water samples in Mingin oasis mainly belonged to SO; -Cl™ -Na™ -
Mg * . The average concentration of the NO; was (8.1 +9.9) mg/L in the groundwater of Mingin, and the nitrate-N content was over 10
mg/L in 1.54% of all of water samples, which was unsuitable for drinking. Based on the data of groundwater mineralization in 2002, 2005 and
2008, the spatial-temporal variations of groundwater mineralization were studied by geo-statistical analysis method. Kringing interpolation
results showed that groundwater mineralization at the spatial distribution scale were took on a gradual increase pattern from south to north. As
for the change trend of groundwater mineralization in south area of Mingin Countys there was increasing trend from 2002 to 2005, but
decreasing trend was occurred from 2005 to 2008. Change trend of groundwater mineralization in north area of Mingin oasis was opposite to that
of in south area. There was decreasing trend for the groundwater mineralization in south area from 2005 to 2008, which was due to the impact
on water discharge in Shiyang River Basin. There was no significant improvement for groundwater by single water-saving measures but the
quality of groundwater was improved after water discharge in Shiyang River Basin.
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Fig.1 Distribution of sampling wells for monitoring

groundwater mineralization in Mingin oasis
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Table 1 Statistics of hydrochemical parameters of groundwater for Minqin County in 2008 (n = 65)

JitH /M FEFNIE] P b 22 AR
CO%™ /mgL™! 0 77.4 4.7 11.7 2.52
HCO5 /mg*L"! 21 660 282 123 0.43
Cl™ /mg*1! 17 852 241 211 0.88
SO~ /mg*1.! 1 5094 9221 1042 1.13
Ca®* /mg*L"! 0 497 142 89 0.62
Mg* /mg*L~! 2 824 156 166 1.07
K* /mg°L~! 1.6 250 17.6 34.5 1.96
Na* /mg*L"! 0 2500 468 599 1.28
WAL gL ! 0.13 9.5 2.2 1.9 0.85
NO; /mg°L~! 0.25 59.8 8.01 9.9 1.23
F~ /mg*L~! 0 0.41 0.09 0.09 1.02
Br™ /mg°L~! 0 0.61 0.13 0.13 1.04
pH 6.8 8.7 8.0 0.3 0.03
EC/mS*cm™! 0.02 3.1 1.4 0.7 0.53
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T PN 4.7 mg/L. X T E 7 (Ca’t s
Mg * “Na* K" ), Na* B Htfe e, 30 468 me/Ls
K* & SR, P8 17.6 me/L. REE) R 7K (1)
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HAE 0.25~59.75 mg/L, P34 8.1 mg/L. HL /K
F~ Br™ %34 0.09 mg/LA 0.13 mg/L. pH {E A
8.0, HILH GG B T F PN 1.4 mS/em. B
RN T 0.13 ~ 9.5 o/, “FIMEN 2.2
g/L.
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Fig.2  Piper diagram showing water chemistry of groundwater in Mingin
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Table 2 Correlation matrices of hydrochemical parameters of groundwater in Mingin in 2008

03~ HCO; cl- S0~ Ca?* Mg * K* Na* NO; AL
CO3~ 1
HCO; 0.334" " 1
cl- 0.062 0.071 1
S03- 0.391°"  0.481"*  0.118 1
Ca®* 0.191 0.153 0.376" " 0.628""
Mg 0.336" "  0.650" "  0.154 0.703" " 0.497"" 1
K* 0.3117 0.305" 0.077 0.771"*  0.509"*  0.350" " 1
Na* 0.540" "  0.397"*  0.208 0.851° "  0.571"*  0.574"°  0.769" " 1
NO5 0.501"*  0.157 0.141 0.184 0.202 0.102 0.054 0.291" 1
WAk 0.463 %  0.532° " 0.279 * 0.967"*  0.676"~ 0.744* " 0.768" %  0.924" " 0.241 1
pH 18 -0.012 0.144 0.172 0.003 0.030 0.071 -0.036 0.108 -0.007 0.071
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