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Method of Multi—variate Rainstorm-flood Risk Analyses

LI Xiao-yue, ZHAI Guo-jing
(Department of W ater Conservancy, H ebei Engineering and T echnical College, Cangzhou 061001, China)

Abstract: T he nonidentity of the rainstorm-lood eigenvalues in the probability and disadvantage of currently mono-variant
method of the flood risk analysis are analyzed. Based on probability theory about combined event, by dint of two special events
such as“absolute correlation” and” inter-independence” , the bi—ariate weighted compound probability model is established by
means of fuzzy set theory. In the present model,not only the complex effects for flood peak and flood total discharge to the
flood risk are considered, but also the problem of researching conditional probability distribution is avoided- A practical method
that reasonably estimate flood risk with limited flood information is provided.
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1
! %
0.001 0.01 0.1 0.2 0.333 0.5 1 2 3 5 10 20 25
/(m3- s 1) 6043 4381 2797 2345 2014 1765 1356 974 771 542 288 131 105
/103 m3 48.54 3516 22.38 18.73 16.07 14.08 10.75 7.68 6. 04 4.17 2.09 0.72 0.51
! %
30 40 50 60 70 75 80 85 90 95 97 929 99.9
/(m? s 1) 92.7 82.6 79.8 79.6 79.3 79.3 79.3 79.3 79.3 79.3 79.3 79.3 79.3
/103 m 0.45 0.37 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33

= 158.9 m3/s, Cv= 1.6, Cs= 3. 5Cv;

=989.1 m3, Cv= 2.1,Cs= 3Cv



10 13
2 (Qn= Qo) (W= Wo) ( ) %
/103% 13
/(m3- s ) 16.0 14.0 12.0 10.0 8.0 6.0 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4
1800 0.0016 0.0024 0.0039 0.0059 0.0090 0.0145 0.0237 0.0258 0.0281 0.0303 0.0326 0.0349 0.0372 0.0395 0.0418 0. 0441
1600 0.0024 0.0036 0.0057 0.0087 0.0133 0.0213 0.0349 0.0379 0.0413 0.0447 0.0481 0.0514 0.0548 0.0582 0.0616 0.0650
1400 0.0032 0.0048 0.0077 0.0118 0.0179 0.0288 0.0470 0.0511 0.0557 0.0602 0.0648 0.0694 0.0739 0.0785 0.0830 0.0876
1200 0.0048 0.0072 0.0114 0.0175 0.0267 0.0428 0.0700 0.0761 0.0829 0.0897 0.0965 0.1033 0.1101 0.1169 0.1236 0.1304
1000 0.0066 0.0099 0.0157 0.0241 0.0367 0.0588 0.0960 0.1045 0.1138 0.1231 0.1324 0.1417 0.1510 0.1603 0.1697 0.1790
800 0.0097 0.0146 0.0232 0.0356 0.0542 0.087 0.1420 0.1545 0.1683 0.1820 0.1958 0.209 0.2233 0.2371 0.2509 0. 2646
600 0.0152 0.0230 0.0365 0.0560 0.0853 0.1367 0.2234 0.2431 0.2647 0.2864 0.3080 0.3297 0.3514 0.3730 0.3947 0.4163
400 0.0251 0.0379 0.0602 0.0923 0.1405 0.2253 0.3681 0.4005 0.4362 0.4719 0.5076 0.5433 0.5790 0.6147 0.6504 0.6860
420 0.0265 0.0399 0.0634 0.0972 0.1480 0.2373 0.3876 0.4218 0.459%4 0.4969 0.5345 0.5721 0.6097 0.6473 0.6849 0.7224
380 0.0278 0.0419 0.0666 0.1021 0.1554 0.2492 0.4071 0.4430 0.4825 0.5220 0.5615 0.6009 0.6404 0.6799 0.719%4 0.7589
360 0.0291 0.0439 0.0698 0.1071 0.1629 0.2612 0.4267 0.4643 0.5057 0.5470 0.5884 0.6298 0.6711 0.7125 0.7539 0.7953
340 0.0305 0.0460 0.0730 0.1119 0.1703 0.2731 .4462 0.4855 0.5283 0.5721 0.6153 0.658 0.7019 0.7451 0.788 0.8317
320 0.0318 0.0480 0.0762 0.1168 0.1778 0.2851 0.4657 0.5068 0.5520 0.5971 0.6423 0.6874 0.7326 0.7777 0.8229 0. 8681
300 0.0331 0.0500 0.0794 0.1216 0.1852 0.2971 .4853 0.5280 0.5751 0.6222 0.6692 0.7163 0.7633 0.8104 0.8574 0.9045
280 0.0357 0.0539 0.0856 0.1312 0.1997 0.3203 0.5233 0.5694 0.6202 0.6709 0.7216 0.7724 0.8321 0.8739 0.9246 0.9753
260 0.0400 0.0604 0.0959 0.1470 0.2238 0.3589 0.5863 0.6380 0.6948 0.7517 0.8085 0.854 0.9222 0.9791 1.0359 1.0928
3 (1356 m%/s)
/103m3
14.0 12.0 10. 75 10.0 8.0 6.0 4.2 4.0 3.8 3.6 3.4 3.2 3.0
P(W)!% 0.5114 0.8122 1.0000 1.2446 1.8925 3.0393 4.9650 5.4026 5.8840 6.3654 6.8468 7.3283 7.8097
PQ)- P(W)/% 0.0053 0.0085 0.0100 0.0130 0.0200 0.0319 0.0521 0.0566 0.0617 0.0667 0.718 0.0771 0.0819
P(Q W)l % 1.3710 1.5891 1.7258 1.9028 2.3727 3.2047 4.6016 4.9191 5.2683 5.6275 5.9667 6.3158 6.6652
/a 72 63 58 53 42 31 22 20 19 18 17 16 15
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