27 1 Vol 27, No 1
2008 1 GEOGRAPHICAL RESEARCH Jan, 2008

EEw ™, paR, R4, g, & K, wRE, S5
(1

N 100001; 2 N 100039;
3 , 830046; 4 \ 100038;
5 \ 100053)
4 , GIS
, (1)
: (2) ; (3
. (4 ;
> ; GIS
; ; ; ; GIS ;

: 1006-0585(2008) 01 0229-12

120 50 ,

[2~ 8]

[9~ 11]

[12~ 14]
2 2

(Strategic Flood Risk Assessments, SFRA)!",

; GIS Lo 18J; Chen Shouyu
[19] 5

[20]

50 )

: 2007 03-21; : 2007 1127
(96— 920- 09- 01)
(1973), s
E-mail: xiafq 06b@ igsnrr ac¢ cn



230

27

15
. [21]
4
15
11
30 ,
GIS
1
[26]
(C)
11
®

1994 23

(D) 4

[23]

[25]

[22]

(B)



1 : 231

[31,
“
[4,20,27.28]
(A1) (A2) ) (A3)
(A4) (AS) ) (A6) (A7)
: (A8)
12
[29~ 31]
[5.21,32] |
, [3.8]
( ) ’ [8,21,32] ’
(B1) (B2) (B3) (B4)
(BS) ( B6) (B7) ( B8)
(B9) ; (B10)
(B11) (B12) (B13)
; (B14) ; (B15)
; (B16)

13

2 2 [20] 2 2

1331,
c: ) [ 34] ’
[35] « » o« )
B ’ 361 B

® . . 2004 41, 42



232 27
[28.37~ 39] D
(CI) (C2) (C3) (C4) ;
(C5) (Co6) ; (C7)
(C8) (C9) ; (C10)
(C11) : (C12)
; (C13)
14
[2]
7 [32,34]
: (DI1) (D2)
(D3) (D4) ( D5)
2
(AHP) s
) ; AHP
2 [40J 2
[41~ 43] '
’ 1 s . }\max =
4. 0439, : CI= 0. 0146, : RI=Q 9,
CR==00163< 0 1, R R
(2
1
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Tab 2 Index weight of dike breach evaluation

B

B

Al Q 2250 B7 0 M8 C5 0. 2153
A2 Q 2250 B8 Q 075 C6 0. 1007
A3 0 1298 B9 a |5 C7 0. 0648
A4 0 1298 B10 0 080 C8 0. 0648
(A) A5 0 0773 Bl1 Q 060 (C) C9 0. 0648
A6 Q0 1298 (B) B12 Q 060 Cl10 0. 1492
A7 0 0496 B13 Q 060 Cl1 0. 0648
A8 0 0338 Bl14 Q 26 C12 0. 0425
B1 0 150 B15 o 052 C13 0. 0146
B2 Q 080 B16 Q 052 D1 0. 2976
B3 Q072 Cl 0 1492 D2 0. 2976
(B) B4 0 060 C2 Q 0291 (D) D3 0. 1579
B5 0 050 (C) C3 Qo 0201 D4 0. 1579
B5 0 050 C3 0 0201 D4 0. 1579
B6 Q 050 C4 Q 0201 D5 0. 0890
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Tab 3 Statistics of synthetic evaluation result
/km
1 2 3 4 5 6
( — ) 0 0 0 24 646 159 380 20 734
( — ) 0 0 0 13 258 161 293 32 743
1958 ( — ) 0 0 0 128 155 11 679 0
( — ) 0 0 0 128 171 13 775 0
( — ) 0 0 0 239 609 69 040 O 006
( - ) 0 0 0 193 428 14 831 0
( — ) 0 0 82 424 108 368 13 967 0
( — ) 0 0 73 947 118 415 14 932 0
( — ) 0 32 858 101 641 5 335 0 0
1982 ( — ) 0 39 777 99 657 2 512 0 0
( — ) 0 294 530 14 121 0 0 0
( — ) 0 204 967 3 292 0 0 0
( — ) 0 134 448 70 102 0O 208 0 0
( — ) 4347 110 234 90 104 2 609 0 0
1996 ( — ) 33201 106 608 O 024 0 0 0
( — ) 45565 96 124 0 257 0 0 0
( — ) 245 388 63 257 0 006 0 0 0
( — ) 182 539 25 719 0 0 0 0
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, 4 ; 1982 2~ 5 ; 1996
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(2) 3 ;
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» ,
>
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3 ) )
5 5
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Tab 4 Main influencing factors and indexes of greater dike breach risk reaches
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Research on dike breach risk of the hanging reach under
different flood conditions in the Lower Yellow River

XIA Fuqiang">’, KANG Xiang-wu', WU Shac-hong', YANG Qirye', MA Xin"?
YANG Pe'fguos, LI Xiao—dong3
('L Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100001, China;
2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China;
3 The College of Resource and Environment Science, Xinjiang University, Urumgqi 830046, China;
4 Institute of Scientific and T echnical Information of China, Beijing 100038, China;
5 National Disaster Reduction Center of China, Beijing 100053, China)

Abstract: T he influencing factors of dike beach risk of the hanging reach in the lower
Yellow River should involve four aspects, the locomotion of incoming water and sediment
load, the regional crustal stability, the evolvement of river regime and the stability of river
dikes. The evaluation indexes system of dike breach risk and synthetic model are estab-
lished from the four aspects. With the support of GIS technology, the evaluation indexes
system and the model of multi-hierarchical fuzzy synthetic judgment are applied to estima
ting the dike breach risk in the lower Yellow River under different flood conditions. The e
valuation results show the following distributing regularities: (1) The dike breach risk in
creases with the increase of flood discharge. (2) Dike breach risk decreases with the chan
nel pattern changes along the river. (3) The reaches with greater dike breach risk are
mainly distributed in wandering reaches where the south bank is relativly high. (4) The
dike breach risk of the north bank is higher than the south bank in winding reaches These
conclusions can be applied to the practice of flood control and channel regulation in the
lower Yellow River. Simultaneously, the evaluation results manifest that the evaluation i
dexes system and the method can preferably resolve the problem of dike breach risk evalua
tion. T he spatial analysis functions of GIS technology make the dike beach risk in different
spatial locations qualified, and reflect the difference of dike beach risk in different spatial
locations in the lower Yellow River. It has important practical meaning to direct the prae

tice of flood control and channel regulation

Key words: hanging river; influencing factors; dike breach risk; indexes system of evalua

tion; GIS technology; fuzzy synthetic judgment
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Fig.1 Synthetic evaluation result of dike breach risk in the lower Yellow River under different flood conditions
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Fig.2 Profile analysis of synthetic evaluation results under different flood conditions



