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Evaluation of urban water safety based on analytic
hierarchy process

LIN Bin, ZENG Cui-lin, XIANG Mei-zhou
(College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Water safety problems become more and more serious, one of the important reasons is
unreasonble urban land utilization ways. Now, land use ways are classified into waters,
wetlands, green space and impervious ground according to land coverage; the effects on water
security of each land coverage type are expounded; index system of urban water safety is
established based on AHP; effect weight of each index to urban water security is calculated
quantitativly. Advices on reasonable land-use methods are put forward on the base of analyzing
the contributions to the urban water safety.
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Fig. 1 Analysis of water safety caused by urbanization
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Table 1 Land use classes and meanings for water safety analysis
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Fig.2 Hierarchical structure model of urban water safety parameters
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Table 2 Important degree contrast Table 3 Expert scoring on effects of urban land use
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Table 4 Values of randomness index RI

n 3 4 5 6 7 8 9
RI  0.52 0.89 1.12 1.24 1.32 1.41 1.45
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Table 5 Calculation for C to B,
B, C, C, C, C, Cs Cs C; Cs C, w
C 1. 000 1.414 1.081 1.197 1.182 2.137 0.913 1. 362 3.418 0.145
C, 0.707 1. 000 0.764 0. 847 0. 836 1.512 0.646 0.964 2.418 0.102
G, 0.925 1.308 1. 000 1.108 1. 094 1.977 0. 845 1.261 3.163 0.134
C, 0. 835 1.180 0.902 1. 000 0.987 1.784 0.762 1.138 2. 855 0.121
Cs 0. 846 1.195 0.914 1.013 1. 000 1. 807 0.772 1.152 2. 891 0.123
Cs 0.468 0.662 0.506 0.560 0.553 1. 000 0.427 0.638 1. 600 0.068
C, 1. 096 1.549 1.184 1.312 1.296 2. 341 1. 000 1.493 3.746 0.159
Cs 0.734 1.038 0.793 0.879 0.868 1.568 0.670 1. 000 2.509 0.106
Cy 0.293 0.414 0.316 0. 350 0. 346 0.625 0.267 0. 399 1. 000 0.042
2=28.993 780,CI=0. 000 788,RI=1.45,CR=0. 000 536<C0. 1; %} i B % A4 . 0. 483
Fz o6 WEWZE CHbrxt Hix B, MiTHE %
Table 6 Calculation for C to B,
B, C, C, C, C, Cs Cs C, Cs Cy w
C 1. 000 1.576 0.873 1. 250 0.775 0.954 0.625 0.848 1.933 0.108
C, 0.634 1. 000 0.554 0.793 0.492 0. 605 0.397 0.538 1.226 0.069
Cs 1.145 1. 805 1. 000 1.431 0.888 1. 092 0.716 0.971 2.213 0.124
C, 0. 800 1.261 0.699 1. 000 0. 620 0.763 0. 500 0.678 1.546 0. 087
Cs 1.290 2.033 1.127 1.612 1. 000 1. 230 0. 806 1.094 2.493 0. 140
Cs 1.048 1.652 0.916 1.311 0.813 1. 000 0.655 0. 889 2.027 0.114
C, 1. 600 2.522 1.398 2. 000 1. 241 1.526 1. 000 1.357 3.093 0.174
Cs 1. 179 1. 859 1. 030 1.474 0.914 1.125 0.737 1. 000 2. 280 0.128
Cy 0.517 0.815 0.452 0.647 0.401 0.493 0.323 0. 439 1. 000 0.056
A=9.008 112,CI=0. 001 014,RI=1.45,CR=0. 000 699<C0. 1; %} ¥ HFR AL & . 0. 153
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Table 7 Calculation for C to B;
B, C, C, C, C, Cs Cs C, Cs Cy w
C 1. 000 1.514 0. 808 1.151 1.012 1. 209 0.697 0.792 1.570 0.112
C, 0.661 1. 000 0.534 0.760 0. 669 0.799 0.461 0.524 1. 037 0.074
C, 1.238 1.874 1. 000 1.425 1.253 1. 497 0.863 0.981 1. 944 0.139
C, 0. 869 1.315 0.702 1. 000 0.879 1. 050 0.606 0. 689 1.364 0.097
Cs 0.988 1. 495 0.798 1.137 1. 000 1.194 0. 689 0.783 1.551 0.111
Cs 0.827 1.252 0.668 0.952 0.837 1. 000 0.577 0.656 1.299 0.093
C; 1.435 2.171 1.159 1.651 1.452 1.734 1. 000 1.137 2.252 0.161
Cs 1.262 1.910 1.019 1.452 1.277 1.525 0. 880 1. 000 1.981 0.142
Cy 0.637 0.964 0.514 0.733 0. 645 0.770 0. 444 0.505 1. 000 0.071
2=8.996 056,CI=0.000 493,RI=1.45,CR=0. 000 340<0. 1;%} i H %A E ;0. 220
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Table 8 Calculation for C to B,
B, G, C, C, C, Cs Cs C, Cs C, w
C 1. 000 1.134 0.990 1.097 1.195 1.941 1. 209 1.695 3. 745 0.146
C, 0. 882 1. 000 0.872 0.967 1.054 1.711 1.065 1.495 3. 301 0.129
Cy 1.011 1. 146 1. 000 1. 109 1.208 1. 961 1.221 1.713 3.784 0.148
C, 0.911 1. 034 0.902 1. 000 1. 089 1. 769 1.101 1. 545 3.413 0.133
Cs 0. 837 0.949 0.828 0.918 1. 000 1. 624 1.011 1.419 3.133 0.122
Cs 0.515 0.585 0.510 0.565 0.616 1. 000 0.623 0.874 1. 930 0.076
C; 0.827 0.939 0.819 0.908 0. 989 1.606 1. 000 1.403 3. 098 0.121
Cs 0.590 0. 669 0.584 0. 647 0.705 1.145 0.713 1. 000 2. 209 0.086
Cy 0.267 0. 303 0. 264 0.293 0.319 0.518 0.323 0.453 1. 000 0.039
2=9.002 080,CI=0. 000 260,RI=1.45,CR=0. 000 179<C0. 1; %5 H AR AL ;0. 144
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Table 9 Total sequencing of weights

C C C, C, C G C G C.
R 0.132 0. 095 0.136 0.112 0.123 0.082 0. 156 0.114 0.050
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