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Application of the variable fuzzy set theory in
assessment of the modernization level in rural

areas of Shandong Province

7ZHAO Ran-hang, LIU Xiao-li
(School of Civil Engineering, Shandong University, Jinan 250061, China)

Abstract: The rural water resources modernization is the precondition and the foundation for realizing the modernization of water
resources and agriculture, of which scientifically assessement and measurement has an important purpose in the instruction of the
construction of rural water resources and realization of the modernization of water resources. The variable fuzzy set model was ap-
plied in a comprehensive assessment of the rural water resources modernization level of Shandong Province. The results indicate
that this model is reasonable, simple, more reliable and practicable. It can be applied in a similar assessment of other regions.
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Fig.1 Comprehensive assessment system of the modernization level in rurar area
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Table 1 Evaluation standard of modernization level in rural areas

(1)

Ua (u)h =

ARAECERAD e B BE A BB R Tl BB LB B
X, 5000- 8000 8000- 12000 12000- 18000 18000- 25000 25000- 40000
X, 1000-2000 2000- 3000 3000- 4000 4000- 6000 6000- 8000
X, 20-30 30-40 40-50 50- 60 60-70
X,y 35-45 45-55 55-65 65-75 75-85
X 45-55 55-65 65-75 75-85 85-95
X 40-50 50-60 60-70 70-80 80-90
X; 25-35 35-45 45-55 55-65 65-75
X 45-55 55-65 65-75 75-85 85-95
Xy 1600- 1400 1400- 1200 1200- 1000 1000- 800 800- 600
Xio 25-35 35-45 45-55 55-65 65-75
X 50-60 60-70 70-80 80-90 90- 100
Xp 65-75 75-85 85-95 95-100 100
X3 35-50 50-65 65-80 80-95 95-100
Xy 60- 65 65-75 75-85 85-95 95-100
Xis 45-35 35-30 30-20 20-10 10-0
Xie 45-55 55-65 65-75 75-85 85-95
X 35-45 45-55 55-65 65-75 75-85
Xig 50-60 60-70 70-80 80-90 90- 100

2 2000 AF AR A KA B TIE bR Sbris BI{E

Table 2 The practical values of every parameters of the modernization level in rural areas in Shandong Province in 2000
X, X, X; X, X Xs X Xy X X Xo X Xs Xu X5 X Xy X
9555 2659 38 40 60 70 56 73 1440 31 70 78 50 80 49 63 56 60
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r[5000,8000] [8000,12000] [12000,18000] [18000,25000] [25000,40000]
[1000,2000]  [2000,3000]  [3000,4000]  [4000,6000]  [6000,8000]
[20,30] [30,40] [40,50] [50,60] [60,70]
[35,45] [45,55] [55,65] [65,75] [75,85]
[45,55] [55,65] [65,75] [75,85] [85,95]
[40,50] [50,60] [60,70] [70,80] [80,90]
[25,35] [35,45] [45,55] [55,65] [65,75]
[45,55] [55,65] [65,75] [75,85] [85,95]
[1600,1400]  [1400,1200]  [1200,1000] [1000,800] [800,600]

I, = =([a,bly).
[25,35] [35,45] [45,55] [55,65] [65,75]
[50,60] [60,70] [70,80] [80,90] [90,100]
[65,75] [75,85] [85,95] [95,100] [100,100]
[35,50] [50,65] [65,80] [80,95] [95,100]
[60,65] [65,75] [75,85] (85,95] [95,100]
[45,35] (35,30] [30,20] [20,10] [10,0]
[45,55] [55,65] [65,75] [75,85] (85,95]
(35,45] [45,55] [55,65] [65,75] [75,85]

L [50,60] [60,70] [70,80] [80,90] [90,100] -

MR TR RE R 1, , #3742 20 DX [a) (030 A AR I 1, 40°F

r[5000,12000] [5000,18000] [8000,25000] [12000,40000] [ 18000,40000]
[1000,3000]  [1000,4000]  [2000,6000]  [3000,8000]  [4000,8000]
[20,40] [20,50] [30,60] [40,70] [50,70]
[35,55] (35,65] [45,75] [55,85] [65,85]
[45,65] [45,75] [55,85] [65,95] [75,95]
[40,60] [40,70] [50,80] [60,90] [70,90]
[25,45] [25,55] (35,65] [45,75] [55,75]
[45,65] [45,75] [55,85] [65,95] [75,95]
[1600,1200]  [1600,1000]  [1400,800] [1200,600] [1000,600]

1, = =([e,d];).
[25,45] [25,55] (35,65] [45,75] [55,75]
[50,70] [50,80] [60,90] [70,100] [80,100]
[65,85] [65,95] [75,100] [85,100] [95,100]
[35,65] [35,80] [50,95] [65,100] [80,100]
[60,75] [60,85] [65,95] [75,100] [85,100]
[45,30] [45,20] (35,10] [30,0] [20,0]
[45,65] [45,75] [55,85] [65,95] [75,95]
[35,55] [35,65] [45,75] [55,85] [65,85]

L [50,70] [50,80] [70,90] [70,100] [80,100] -
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5000 8000 15000 25000 40000
1000 2000 3500 6000 8000
20 30 45 60 70
35 45 60 75 85
45 55 70 8 95
40 50 65 80 90
25 3 50 65 75
45 55 70 85 95
1600 1400 1100 800 600
25 35 50 65 75
50 60 75 90 100
65 75 90 100 100
35 50 72,5 95 100
60 65 80 95 100
45 35 25 10 0
45 55 70 85 95
35, 45 60 75 85
Lso 60 75 90 100 A

fobR i=1,2,-,18: 9 h=1,2,,5.

HRIGPEAAEPRIEIAE, FIWT o v A MR 22 00 S A7 I, 5 53] 17 P AL X 22 55 RS2 5 (L AR ST A8, 8 3
30)  ABTERE 1y, 1y, MRS R REAR TSGR ¢ S50 h BORE SJm BERERE 1ey ()

E i =1,2, 18, 0B h=1,2,-+,5 B SAFE BRI SRR BE AR E AN T
[0.306 0.806 0.194 0.000 0.0007
0.171 0.671 0.330 0.000 0.000
0.100 0.600 0.400 0.000 0.000
0.750 0.250 0.000 0.000 0.000
0.250 0.750 0.250 0.000 0.000
0.000 0.000 0.500 0.500 0.000
0.000 0.000 0.450 0.550 0.050
0.000 0.100 0.700 0.400 0.000
0.600 0.400 0.000 0.000 0.000
0.700 0.300 0.000 0.000 0.000 |
0.000 0.500 0.500 0.000 0.000
0.350 0.850 0.150 0.000 0.000
0.500 0.500 0.000 0.000 0.000
0.000 0.250 1.000 0.250 0.000
1.000 0.000 0.000 0.000 0.000
0.400 0.600 0.400 0.000 0.000
0.000 0.450 0.600 0.050 0.000
L0.500 0.500 0.000 0.000 0.0004

V7 P SR 2 4 PR 8 2 6 b A B I — S B, XA bR T HO BRI, A PR S F S AR
SRR Z I R 3, 138 18 HEAN TR 4R IH — L BRI

W =(0.085, 0.085, 0.038, 0.115, 0.038, 0.038, 0.062, 0.077, 0.096,
0.043, 0.029, 0.049, 0.049, 0.049, 0.020, 0.029, 0.049, 0.049). (2)
IR (1), R AN RS RO I REA T G030 b 9255 RIS SRR BE 1) 8 vy (o) PHREER AN

Ha (uy )isxs =
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Table 3 Computed results with different parameters and weights
Fe s ZHORE KA H—AbJa 2 A SR B EE VS (u) FONFHEAE H,
1 a=1,p=1 (2) (0.277, 0.367, 0.260, 0.093, 0.003) 2.178
2 a=2,p=1 (2) (0.257, 0.501, 0.220, 0.021, 0.000) 2.003
3 a=1,p=1 R (0.276, 0.368, 0.268, 0.085, 0.003) 2.171
4 a=2,p=1 ENE (0.252, 0.498, 0.234, 0.016, 0.000) 2.014
A
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1B, S 20 AR AS PP 201, DT AT AR i PR 45 2R iy m] ik
H=(H +H,+H,+H,) +4=2.001.
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