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Abstract: When the traditional GIS spatial analysis model is used to plan an urban earthquake
evacuation scheme, the equivalent length of the evacuation path is not taken into account, and the
evacuation efficiency of the obtained model is relatively low. Therefore, a new optimal evacuation
model for urban earthquake disaster mitigation and relief has been designed. The equivalent
length of the evacuation path was obtained by using the difficulty coefficient of passage, interfe-
rence coefficient of secondary disaster, coefficient of bridge obstruction, and minimum equivalent
length of evacuation path, all of which were obtained by objective function. Simultaneously, the
new model accounted for the capacity requirement of the shelter, the emptying of personnel from
the shelter, and the evacuation distance being less than the radius of service of the shelter. The
experimental results showed that the new optimal model can give an accurate evacuation path and
scheme, and efficiently accomplish the evacuation task of urban earthquake disaster mitigation

and relief.
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Table 4 Equivalent length of evacuation route
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Table 5 Evacuation crowd during earthquake disaster relief

1 2 3 4 30
A 0 0 0 0 e 0
B 0 381 0 0 0
C 0 0 0 0 0
D 0 0 0 0 0
E 0 0 0 297 0
F 0 0 0 0 383
G 0 0 411 0 0
H 0 0 0 0 0
1 422 0 0 0 0
J 0 0 0 0 0
K 0 0 0 0 0

&5 v [ E R R B I AL B, Coe K ORH
WS AR R O T 1,2.3+-30 3R L [ R
Bk HC i 1) 5K 2 3k R R R0 T T RN B AR Y
BOFHR 0 FRom K RIF BT .

V6 3B 72 R B IS AR A G B8 s A% Ak
PR A 25 R A B GIS H, BREBCE B T b X R4
¥ 7 R 9 B AT LA AR L 1 A

K1, B RE RO e ] 1.2, 330 £
BRI R R AR T vy 0 100 T 458 40 1 N B
Z ;[ 72 ik 72 0 O T P 0 SO B 5 OR [] 260 1 1R
TE A A 5 B AR B 55 B I 26— B0 B X
NG Z M HEAT T NGB DL s R T A 5
K2R T 22 B, 22 53 T 0 R R 4R L



% 40% H 5 H

WA ST 39 117 3 02 S 9 S O R R £ 1109

BOA S i e T AR A T A R 4 e A R ) O B R A
JHT o AR A )3 3 44 a5 19 O A 5 A% 5 52 P A B 119
L 2, B PP B R B A R R [ E S P T
RSG5 BB U . SR TR SORE R AR B 525
45 R RE A5 15 6T R 75 1 T 4 ) sl R R BB AR 4R
PEVEAN A9 BT 5 L I A 205 OB T 55 . MR 3 E
AR A T P v e B R B o X ) A AR A AR SR
BUGEAT XS LG, XF L4 R K 6 s,

23
[ 2 ¢ g ‘i
o 30
B Y
:C :!Ir‘ 13« -;, bu : “Dn‘.‘,p
SO R )
@t 1 ... ‘ )

§ P f:w 2 ) . 5
82 s 20530 @ gl

v o ¥ @
6. 08 @ v

L {
o R4 6
® o
o &

B 1 B AR R R R BT AL AR A
Fig.1 Visualization mode for part evacuation in Shibei

district, Qingdao city
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Table 6 Comparison between evacuation crowd of models

proposed by LIU Gang,et al’*! and this paper

F7 WMWMERBETEERMBEI L
Table 7 Efficiency comparison between two models for

earthquake evacuation
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