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based on T — S Fuzzy Neural Network
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Abstract: In order to find out the variation of groundwater quality of Mingin basin in Shiyang River Valley in recent
25 years and to provide the decision-making reference for rational exploitation of local water resources and eco-environ-
mental protection, T — S Fuzzy Neural Network model was applied to the comprehensive assessment of groundwater quality
in the year of 1983, 1990, 2000 and 2008, and the Support Vector Machines (SVM) model was applied to test the re-
sults. The resulis showed that the overall groundwater quality of Mingin Basin was poor and it was overall better in the
southern region than in the northern region. Except for the area surrounding Hongyashan reservoir, the groundwater quali-
ty of more than 80% regions was poorly achieved grade V. The groundwater quality of partial wells at the edge of
deserts, such as No. 141, 147, 156 and 168, showed a improving trend. The results of the two models were generally
concordant, but the T - S Fuzzy Neural Network model exhibited a fast convergence, therefore it can be effectively ap-
plied to the comprehensive assessment of groundwater quality.
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®1 KRENEL (mg-L')
Table 1 Monitoring data of water quality

108 2382.40 5919.70 3184.42 8.10 12400.00 166.60 373.70 359.56 7.70  1029.30
113 364.50 1313.60 1089.36 7.60  2900.00 192.20 854.90 578.50 7.70 2017.60
117 458.10  1349.60 893.56 7.60 3180.00 593.80 1553.80 938.06 7.90 3712.60
118 336.10 794 .40 694.2 7.60  2030.00 240.40 583.10 227.84 8.30 1587.20
131 511.90  2190.20 1525.46 7.50 4430.00 804.80 3146.00 2794.60 7.40 6271.80
135 167.30 426.50 396.94 7.80 1070.00 175.10 391.90 405.84 7.40 1064.40
141 187.90 657.10 731.58 7.50 1600.00 689.60 1659.40 1641.16 7.30 3731.90
1983 147 381.10 1145.00 1100.04 7.4 2880.00 1990 426.10 1378.50 1327.88 7.70 3408.30
149 361.60 886.20 808.12 7.80  2350.00 243.20 670.00 598.08 7.50 2141.30
154 223.40 998.50 1130.3 7.30  2200.00 322.60 1401.50 1491.64 7.40 3043.90
156 270.90 598.90 804.56 7.40  1300.00 349.20 779.50 991.46 7.30 1884.50
168 85.10 255.50 453.9 7.50 840.00 161.30 475.50 694.20 7.30 1290.20
170 198.50 425.50 649.7 7.30  1400.00 85.10 240.20 412.96 7.30 940.50
175 101.40 321.80 548.24 7.30  990.00 51.80 205.60 359.56 7.30 669.60
108 322.60 505.30 514.40 8.10 1440.00 717.90 994.30 1146.00 7.50 2675.00
113 709.10  2253.00 1972.00 7.30 4994.00 583.60 1686.00 1471.00 7.50 3714.00
117 1012.00 1299.00 1198.00 8.10 3873.00 356.70  1018.00 545.40 8.00 2389.00
118 583.20 1366.00 1286.00 8.00 3262.00 368.00 922.20 606.50 7.80 2173.00
131 420.10 1724.0 1666.00 7.70 3912.00 565.50  2085.00 1691.00 7.40 4463.00
135 166.30 376.60 390.30 7.50 1022.00 178.00 391.90 392.30 7.80 983.00
141 590.30 1431.00 1451.00 7.90 3262.00 85.80 253.60 328.30 7.80 624.10
2000 147 197.10 516.80 680.00 8.00 1366.00 2008 128.30 349.70 466.40 7.60 891.00
149 367.30 899.60 879.70 7.80 2806.00 338.20 730.10 675.5 7.50 2132.00
154 552.70  1631.00 1661.00 7.50 3691.00 682.80 2118.00 2087.00 7.20 4449.00
156 19.10 85.50 152.10 8.00 359.80 23.40 102.80 156.10 7.80 314.30
168 67.00 218.50 378.30 7.30 736.50 60.30 218.10 348.30 7.40  618.60
170 68.80 201.70 310.20 8.10 726.70 111.30 281.50 508.40 7.20 835.40
175 52.80 201.70 371.30 7.30 729.90 87.20 239.20 496.40 7.20 778.10
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Table 2 Results of the groundwater quality comprehensive assessment in Mingin Basin

HE 1983 1990 2000 2008
Well number T-5 SVM T-§ SVM T-5 SVM T-§ SVM
108 \ \4 m m v v A% v
113 v v v v \4 v v v
117 v v \4 v v \ v v
118 v v v v v v v v
131 v v v v v v v v
135 1| il i1} 1 I i} Il| I}
141 v \% \ v \ \ I 1
147 s v \ v v \% | I
149 v \4 v \4 \ v v v
154 \4 v v 4 v v v
156 v v A A\ I I I I
168 Il I v v | I I I
170 v \% I m I I | Il
175 i \ I I Il m il |
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