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Comprehensive index assessment method of water safety based on weighted method
with generalized contrast
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Abstract In order to construct a comprehensive assessment model of water safety an index formula for comprehensive
assessment of water safety was proposed to give weight to each subsystem of the water safety system using a weighted
method with generalized fuzzy contrast based on the designed positive index’ and converse index’ safety formulas.
The method was applied to the practical water safety assessment of Shandong Province and the results were in good
agreement with the results obtained with the attribute recognition theory method and the Bayes method. This proves the

feasibility and practicability of the method in regional water safety assessment.
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x(/m x2/L x3/% x4/ x5/m0° x6/ % x7/kg xg/hm? x9/ % x10/%  x1 /% xp/ % xi3/%
1 1100 220 99.5 15000 5.0 920 530.0 0.073 98.0 98.0 95.0 1.00 0.5
II 875 180 97.5 13458 16.5 80 466.5 0.061 82.5 92.5 82.5 4.35 2.5
Il 625 140 94.5 10670 30.0 70 399.5 0.050 67.5 87.5 67.5 6.60 5.5
v 375 100 91.5 7882 43.5 60 333.0 0.037 52.5 82.5 52.5 8.85 8.5
\ 225 60 88.5 5000 55.0 50 280.0 0.030 38.0 75.0 38.0 12.25 13.0
350 80 95.0 11700 16.0 70 400.0 0.055 80.0 100.0 100.0 0.44 1.0
347 75 93.0 11660 15.0 68 390.0 0.054 75.0 90.0 96.0 0.30 0.6
3 344 71 90.0 11618 15.0 65 377.0 0.053 70.0 70.0 95.0 0.10 0.5
1200 300 100.0 20000 80.0 100 800.0 0.100 100.0 100.0 100.0 15.00 15.0
200 60 80.0 3000 3.0 30 250.0 0.020 30.0 60.0 20.0 0.50 0.3
x14/ %0 x15/ % x167 % x17/ % x18/ % x19/ % %20/ %0 X9 %9/ % X3
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Il 9.15 3.335 1.65 91.0 91.0 0.870 93.35 0.835 4.75 0.85
Il 17.45 5.505 2.80 83.0 83.0 0.605 90.05 0.705 3.25 0.75
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Vv 34.00 13.000 5.50 65.0 65.0 0.150 81.00 0.450 0.50 0.55
1 49.00 0.053 2.48 40.0 70.0 0.250 85.00 0.600 2.00 0.80
36.00 0.040 2.15 30.0 60.0 0.230 82.00 0.580 1.50 0.70
3 20.00 0.020 1.80 20.0 50.0 0.220 80.00 0.550 1.00 0.60
60.00 15.000 10.00 100.0 100.0 2.000 100.00 1.000 6.00 1.00
2.00 1.000 0.40 20.0 50.0 0.100 75.00 0.400 0.40 0.40
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x4 0.7059 0.6152
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xg 0.8571 0.7143
%7 0.5091 0.3936
xg  0.6667 0.5125

0.4512 0.2872 0.1176 0.5118 0.5094 0.5069
0.6494 0.4740 0.3247 0.8312 0.8442 0.8442
0.5714 0.4286 0.2857 0.5714 0.5429 0.5000
0.2718 0.1509 0.0545 0.2727 0.2545 0.2309
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0.5357 0.3214 0.1143 0.7143 0.6429 0.5714
0.6875 0.5625 0.3750 1.0000 0.7500 0.2500
0.5938 0.4063 0.2250 1.0000 0.9500 0.9375
0.5793 0.4241 0.1897 1.0000 1.0000 1.0000
0.6463 0.4422 0.1361 0.9524 0.9796 0.9864
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xie 0.9896 0.8698
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0.2658 0.1237 0.0263 0.0789 0.0684 0.0632

%y 0.8800 0.7340

0.6020 0.4680 0.2400 0.4000 0.2800 0.2000

%21 0.9167 0.7250 0.5083 0.2833 0.0833 0.3333 0.3000 0.2500
%y 1.0000 0.7768 0.5089 0.2411 0.0179 0.2857 0.1964 0.1071
%23 0.9167 0.7500 0.5833 0.4167 0.2500 0.6667 0.5000 0.3333
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