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App lication of catastrophe theory to evalnation of flood risk in detention basin
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Abstract A multrprinciple evaluatbn ndex system for fbod risk was suggested according to characteristics of
fbod hazard n detentbn basiny n view of the systan theory The fundan entals and method of catastrophe theory
were ntroduced this systan and fuzzy assessme were applied to evaliation of flood risk n Dahuangpuwa ofH ahe
R ver Basin Resulis derived fran the tvo methods are consistent and hey are n accodance with the actual situa-
ton The proposed method is easy of caleulation and & notnecessary to detem ne the weights of evaluatbn nd ices
so that the influence of sub jective factors on assessment can bem inin ized This paper offers anew way for canpre-
henswe evalation of the fbod risk

Key words catastrophe theory flood hazard risk evaluatonn detention basin

20 50- 60 , 20 80 ,
[
2 2
2

2

2 2 2
2 2 2 2
[2- 3]

2 b
: 2008- 06- 23 : 2009- 08- 13
(50879051 50679055); (2008D018)

(1979-) . E-mail Ishaofei79% 126 can



¢ 133

1
( catastophe theory) Rene* Than ( )
[4]
[5]
: ; C )
11
2 2 1
1
Tabk 1 Potentnl functon of elem entary catastophe model and its schan atic diagran
SX)
—;X4+—;(1X2+bX a= - &2, b= &3
s Lacs Lo o a= - 6X2 b= &Y% e= - X
—LXs i L ax a= - 1002 b= 200%,
c= - 15% d= &°
f(X) 6 bod , ,
JX) M,
4
fexX)=a D (X,
4
M S fX)=0 fX)=q
B 1 B v
1 )1 B S w7
2 S 2
B a b 1
8u3+ 271)2: 0( ), M Fig 1 Equilbrum surface and bifurcation set of cusp
X, ab catastophe m odel
M a>Q ;0 a< 0 M ,
;o oab ) , )
( ( ) s 3 ” ( )’ « ’7( )
. . 5 M)
? x ( ) i ” ” X
12
3 [3]
X, = 0 X, b1/3, (1)



. 134 19
X, = al/z X, b X, = 01/4’ (2)
X, = a1/2 X, = b|/3 X, = cl/4 X, = dl/s (3)
13
[6]
(1) , ;
(2 ( ) ,
0~ 1 , , [Q 1]
(3)
, X , [13 ”»” [13 2
’X [ 2 ;
, “ ” s X
(4 ; ,
2
, , 98 ,
34506km’, 1800 :
, ARG R TR
, | | | |
|Bl§i9'2|lil?| (B TR IR ] [B-‘%@ﬁﬂ\iﬁlwﬁié‘ﬂlﬁw
: A e R I e N N B
Ri||Rz2||Rs||Ra| |Rs||Re||R7||Rs| Ro| |Ruo| [Ru1| |Ruz| [Ri3| [Rual|Ris
, , | (B (|4 | BE A A [BE| || |3t (0] |32 {38k] | A | (358 || DR
BIDK| K| D520 (2] (| (5] (2] (2|3 (3R] &
K| el E| |G| [= | 2] () ] e
B | (B || B2 |20 | | B2 || D||BR| (72| | B8] | 48| |5 | 2| |k | (B |38
||# P||k CAlEEAREAIEEIES
B H E E||m||h
C 2 #
3 s 15 — A L
’ 2
Fi 2 Evabaton indies of flood risk n detentbn basin
B, B; B
; Ba, By , R, R, R,
( )
Ry Ry, R1 > R
, A= 23d™ PI* . n C (
) [7], P
RIO ’
, (
) , ( )



¢ 135

50a R

36

I I 3

36

(R4)

3 s
( , km /km” ) ;
, Rs ~ Ry
, R GDP ; , , Rsg
/., , = /
RIZ"'RIS ” R12; Rl3
. Ri» , km /km”® R
] R 15 (FRD)
s s (R15) > =
3
274 11km’,
50a ) 1949 ,
1954 1956 1962 , 412m’ /s 443m’ /s 397 m’ /s
108 ) 4 52 7378hm2, 87 925
I,II,IOT v, v 5 (
3) 50a s [,1, 10 3
, 2 30m, 150 68km’, IV, V
N
ik
|
HhE
’ ET
X \\ b
N dﬁ
KEFEK - i l% 5o TER
i PO
faiE v Nest
< TRE \ORER
KX \S__‘,f‘ J: *
e e KWE &
L ) S
- NG Y .
AN .
it
T KT
3
Fig 3 Zonig of flood detentn in Dahuangpuw a and distributbn of evaliated elem ents
31



¢ 136 19

(Rl4) ’ ) ’
13 (
» »
, , 2 I,IL I IV, V
5 o [Q1] [QQ02],[0204][04
Q6],[060 8], [08LO0] 5 ,
2
Table 2 Standards of evaluation ind ices of flbsd rsk
I 11 11T vV Vv
[000,0.2] [0204] [0406] [Q608] [0810]
/m [0, 0. 4] [0408 [0813] [L320] [2030] >30 10
/h [0, 60] [60, 120] [120 160] [ 16Q200] [200, 250] > 250 10
/mm [0, 400] [40Q 600] [60Q 800] [ 60Q 800] [100Q 1500] > 1500 Lo
/(* km™?) [0, 50] [50, 150]  [15Q 250] [25Q500] [50Q 1000] > 1000 Lo
GDP /( /) [0, 0. 8] [008 15 [L325] [25335] [3545] >45 10
Yo [0, 10] [20 30] [3Q 50] [5Q 70] [ 70, 100]
/( /) [000,20] [2040] [4060] [6Q80] [80,100] >100 10
/m [4050 [3040] [2Q030] [1LQ20] [0 LO] >5.0 0
/(km* km~?) [0,0.15] [0 150 30] [0 30 045] [Q 450 60] [Q60,0.75] >0 75 10
[0, L 5] [L330] [3045] [4560] [6075 >75 10
/(km* km~?) [007,L.0] [053Q7 [030Q05] [QL03] [0001] >L0O 0
/(m2/ ) [1.5 3 0] [0.8 1 5] [0 308] [0 10 3] [0.0,0 1] >3 0 0
[ 70, 80] [6Q 70] [50 60] [ 40 50] [ 0, 40]
Yo > 80 0
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Table 3 Resulis of flood rik fran wo evaluation m ethods

09389 0. 9232 0.9106 Q918 9 09153 0.9175 0 9363 Q917 6 Q0 936 8
06013 0.5219 0. 449 8 Q4751 Q5201 0.4839 Q 5595 Q543 6 Q529 2
09345 0. 921 8 0.9416 Q918 7 Q0 946 2 0. 9214 Q0 9456 0 949 3 Q0 900 8
Q 546 2 0.429 8 0.5853 Q48 6 Q610 8 0.5194 06002 Q 603 9 Q3895
0907 5 0.9183 0. 9179 Q9% 9 Q9155 0.9130 09174 Q916 4 Q 900 7
0438 7 0.5105 0.5197 Q0 465 4 04599 0. 462 6 04791 Q0 460 8 03593
0 897 2 0.9179 0.9237 Q945 09170 0. 9397 0 9325 Q9154 Q 900 2
03857 0. 4883 0.5475 05326 0 460 2 0. 5594 Q 5534 Q 479 03829
4
Table 4 Gradation of flood risk fran o evaluation m ethads
I I il v \%
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