31 2 Vol.31 No.2
2011 02 SCIENTIA GEOGRAPHICA SINICA Feb. 2011
1
( 200062)
GIS
N 3
; ; ;GIS;
1 P954/X43 A 21000 - 0690(2011)02 - 0204 - 07
45
1995 N
2010 o o8
GIS
914
1~3
« ) .
«C °
« ) «C )
¢ )eo
« ) o
GIS
. 1)
1 (
) o
1.1 2)
12010 -04 -07; 12010 -07 - 12
: (40730526) « (09QA1401800) « 2008
(YRWEF08004)
(1988 -) o E-mail-hjing0217@ 163. com

o E-mail - jwang@ geo. ecnu. edu. cn



GIS 205

16 17
3)

18 ~23

4) A 24

1.

1) -: .

ArcGIS9. 3 N
o GU L J) 1Gel)
JGely L(leL)
S = S,/P, @)) k(keK) o
P, =N,+S,/S ) 2) :
S, P, Dijkstra

S N, i [G=12+m) JG=12" n)

S, i P, M(d; e M) . Dijkstra

i o

25
o M

M=2di]. =2min(lik L) VI jYJ kEVK
€))

d; i J
1 ltk l k l ki
Fig. 1 Concept map of occupant evacuation zoning against k ] i=12-m ] =1
earthquakes in urban community under nighttime scenario Deeen k=1 2+ ¢,
3) R
’ R
’ R,

. WVD (Weighted Voronoi Diagram) std. a; = 0 d; >R, )
1 iy o= max
o a; i j
o a; =0 i Jja;=1 i



206 31
J 1 ji=12-m
j=1 2 no
’ 2
o 2.1
(6) ~ (9) o o o N
M o
L 2.10 km’ 2.53 6.90
maxy, >, a;P, (6) "
= = 31 :
s. L. 2 a;P,<C Yjel ) 2006 ERDAS
jel d d 8.0 N
0 i 2 Ay,
""z{l 4 < do, ®
g 2006
21 a; s m ®) o
P, 1.1 i ArcGIS 9.3
o (Network Analysis)
2 2006 ) )
Fig. 2 Aerial image (left) and basic spatial geographic information (right) of Lujiazui Street in 2006
2.2 N
1) o
S 2) ArcGIS9. 3
\R
o 3
o R

26



207

GIS

)

4(

500 ~1 000 m

R

)
1000 m

(

1 000 m

R

)

5(

500.1 000 m

R

1 000 m

R =

4C )

R0

[ S

Fig. 3 Spatial distribution of residents in Lujiazui Street

(R =500 m)

of service area of shelter (R

=500 m)

Fig. 4  Analysis

1 000 m)

(R=

Fig. 5 Analysis of service area of shelter (R

1000 m)

500 m

R ﬂ_.




208

31

3)

C 6.

301 g g e He=Fi 4558 P40 B R 5 78 6 T B/ L2 IR 2 TR

0.510.2 o4 0.2 o4

1 e a Uy e

0.0, é 0.0

6
Fig. 6 Ratio of supply to demand of refuge service

1/3

Sl ER AR
- « BHE
o FIER

Fig. 7 Evacuation destinations of dwelling

units under constraint of capacity

GIS

BRA-HE SR
1jz00
ljz01
[jz02
ljz04
1jz05
1jz06
1jz07
1jz08
1jz09
jz10
lizl1
ljz13
ljzl4
fjzl5
lizl6

TR TR TR TH

Fig. 8 Optimal evacuation destination of each dwelling unit based on Shortest Path Algorithm




2 : GIS 209
(1) 12
J . 2004 59(6) :158 ~164.
GIS 13 J.
2008 28(5) :594 ~600.
; (2) 14 Sutton P. Modeling population density with night — time satellite
imagery and GIS J . Computers Environment and Urban Sys—
-(3) ArcGIS tems 1997 21(3/4) 1227 - 244.
15
I 2006 32(10) :901 ~905.
’ 16 I
. 2004 19(1):87 ~92.
) 17
1 . GIS I J . 2009 25(2):89 ~93.
2005 8(2):37 ~40. 18  Xiang Li Christophe Claramunt Hsiang — te Kung et al. A de—

2 Sugimoto T Murakami H Kozuki Y et al. A Human Damage Pre— centralized and continuity — based algorithm for delineating ca—
diction Method for Tsunami Disasters Incorporating Evacuation pacitated shelters” service areas J . Environment and Planning
Activities J . Natural Hazards 2003 29(3) :585 - 600. B:Planning and Design 2008 35(4) :593 - 608.

3 Chen Guo — hua Liang Tao Zhang Hua — wen. Study on the 19 A Jotshi Q Gong R Batta. Dispatching and routing of emergency
methodology for evaluating urban and regional disaster carrying vehicles in disaster mitigation using data fusion J . Socio — Eco—
capacityanditsapplication J . SafetyScience 2009 47 (1) : nomic Planning Sciences 2009 43(1) :1 -24.

50 -58. 20 Xu Feng Chen Xu - ping Ren Ai —zhu et al. Earthquake Disas—

4 ter Simulation for an Urban Area with GIS CAD FEA and VR

J. 2006 61(2):127 ~138. Integration J . Tsinghua Science and Techology 2008 13(S1):

5 J . 1998 18(1): 311 -316.

25 ~31. 21 GIS

6 Shi Yong Shi Chun Xu Shi — yuan et al. Exposure Assessment J . 2006 15(6):1 ~5.
of Rainstorm Waterlogging on Old — style Residences in Shanghai 22
Based on Scenario Simulation J . Natural hazards 2010 53 J. 2007 17(3) :33 ~39.
(2) :259. 23

7 J. 2008 8(17):4945 ~4951.

J . 2009 29(3):450 ~454. 24 GIS

8 . J . 2008 24
J . 2009 29(6) :853 ~857. (2):96 ~103.

9 I 25 M .

1990 10(2) :159 ~167. 2006.
10 RS.GIS 26 M .
J . 2002 17(5) :734 ~738. 2007.

11 . 27

J . 2004 24(1):105 ~108. M . : 2004.



210 31

Methodology of Earthquake Evacuation Zoning Based on GIS

HUANG Jing YE Ming-wu WANG Jun XU Shi-yuan CHEN Zhen-dou LIU Yao-dong

(Key Laboratory of Geographic Information Science of Minisiry of Education School of Resources
and Environment Science East China Normal University Shanghai 200062  China)

Abstract: With rapid urbanization and frequent earthquake disasters the pre-disaster study of emergency evacu—
ation has become a substantial topic of disaster prevention and mitigation in urban area. Most of the previous
studies emphasized large-scale evacuation involving one or more urban areas while the research that is specific to
basic level district such as a community is obviously inadequate in terms of evacuation accuracy efficiency and
strategies. In this paper based on the current layout of emergency evacuation facilities and nighttime evacuation
demands in urban community we used GIS spatial analysis technology to develop a systematical methodology for
community evacuation against earthquake. The methodology emphasized the following aspects: the distribution a—
nalysis of emergency evacuation demands the calculation of shelters’ space accessibility and the optimization of
evacuation destinations. Meanwhile we applied the methodology to Lujiazui Street of Pudong New District

Shanghai in China. Consequently the study showed that the proposed methodology could be used to formulate
the pre-event planning for earthquake disasters’ prevention and mitigation on community scale especially for or—

ganizing a rapid and smooth evacuation and optimizing the location allocation of shelters.

Key words: community; earthquake escape; evacuation zoning; GIS; Lujiazui Street
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