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Tab.1 Hazards data after conformity disposal

" Hb SSHM EEH
T KR KRR T R % W i
1995 0.909 0 0 0.291
1996 0.818 0. 090 0. 200 0.283
1997 1. 000 0.653 0.520 0.517
1998 0. 909 0.778 0.920 0
1999 0 0. 757 0. 800 1. 000
2000 0.818 0.590 1. 000 0.713
2001 0.727 0.924 0. 880 0.594
2002 0. 455 1. 000 0. 560 0.902
2003 0. 545 0.972 0.920 0.528
2004 0.818 0. 889 0. 320 0. 364
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Tab. 2 Vulnerability data after conformity disposal

T
OGRS e mokieh A
1995 1. 000 1. 000 0 0 0.077
1996 0.893 0.700 0.124 0.079 0.019
1997 0.786 0. 700 0.217 0.199 0.029
1998 0.670 0.467 0.331 0. 306 0.049
1999 0.594 0.467 0.429 0.377 0

2000 0.439 0.467 0.551 0.459 0.068
2001 0.314 0. 467 0.670 0.549 0.146
2002 0. 204 0 0.789 0.618 0.249
2003 0.137 0 0.903 0.769 0.626
2004 0 0 0.999 1. 000 0.997
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Tab.3 Connection degree expression
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1995 0. 180 + 0. 8207
1996 0.379+0.621:7

0.230+0i+0.7705
. 2954 0.3637+0. 3425

(=)

1997 0.607 +0.3937 0.181+0.495/ 4+ 0. 324;
1998 1+ 0d 0.086 +0.5317 4 0. 383;
1999 0.465+ 0. 5357 0.114 +0.886i +0j
2000 0.522+0.478: 0.058 +0.573i 4+ 0. 369;
2001 0. 650 + 0. 3507 0.037+0.448/+ 0. 515j
2002 0.555+ 0. 4457 0.001+0. 369+ 0. 6305
2003 0.684 +0.3167 0.000 2+ 0.219 0i +0.780 §j
2004 0.734+ 0. 2661 04 0.179i +0. 821
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Tab. 4 1995-2004 dynamic risk thresholds in one city

U (6

My 0<i <1, —1<<i <0,

0 <<ipsip <1 —1<<i1,i» <0 /N [N

—1<<i; <0 0<<i; <1

1995 [0.346,0.723] [—0.917, —0.540] [0.346,0.723] [—0.917, —0.540] —0.917 0.723
1996 [0.067,0.574] [—0.606, —0.100] [—0.182,0.574] [—0.606,0.149] —0.606 0.574
1997 [—0.089,0.385] [—0.559, —0.084] [—0.304,0.385] [—0.559,0.130] —0.559 0. 385
1998  [—0.590, —0.004] [—0.059,—0.004] [—0.590, —0.004] [—0.590, —0.004] —0.590 —0.004
1999 [0.026,0.603] [—0.497,0.080] [—0.497,0.603] [—0.497,0.603] —0.497 0. 603
2000 [—0.028,0.358] [—0.683, —0.297] [—0.330,0.358] [—0.683,0.005] —0.683 0.358
2001 [—0.218,0.130] [—0.751, —0.404] [—0.391,0.130] [—0.751, —0.231] —0.751 0.130
2002 [—0.092,0.135] [—0.834,—0.607] [—0.273,0.135] [—0.834,—0.425] —0.834 0.135
2003  [—0.332,—0.166] [—0.902,—0.736] [—0.408, —0.166] [—0.902, —0.660] —0.902 —0.032
2004  [—0.430,—0.285] [—0.920,—0.775] [—0.483, —0.285] [—0.920, —0.722] —0.920 —0.285
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Fig. 1 Trend analysis of urban disaster comprehensive

risk uncertainty in one city
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Fig. 2 Probability distribution of comprehensive

risk degree of urban disaster in one city
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A new method of urban natural disaster risk analysis

ZHANG Ming-yuan®, YUAN Yong-bo, ZHOU Jing

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on uncertainty and complexity of disaster, the urban integrated disaster risk was
taken as an uncertain system containing hazards and vulnerability. The risk assessment model was set
up with the set pair analysis approach after determining the certain and uncertain factors. The weight
of each factor was ensured using project pursuit approach which was an impersonal dimension-
decreasing method good for reducing the complexity of the risk analysis. The objective quantifying
method of otherness coefficient in set pair affiliation was paid more attention to. Its deflection was
used in the calculation of risk uncertainty for getting the threshold of risk and the uncertainty value
further. The dynamic risk in the city was analyzed and the trend was forecasted using this method.
The result shows that the probability of middle risk is 52%. This approach resolves the problem that
much more history disaster data or samples data are needed for disaster risk analyses so that risk

analyses for more objectives become feasible.

Key words: risk of urban natural hazards; uncertainty; set pair analysis (SPA) ; project pursuit (PP) ;

risk threshold



