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Abstract

Learning from the disaster experiences of the 921 Earthquake in 1999, the key factors to successful
community reconstruction rely on the independent mechanisms of the community disaster prevention
system. This study aims to the relationship of disaster prevention cognition of community residents and
the information disclosure of disaster to the public. The Structure Equation Model (SEM) is selected to
construct a hypothesis about earthquake risk cognition, earthquake disaster information disclosure,
resident participation in community disaster prevention cognition, and importance cognition of the
government providing earthquake disaster information. The case study area is dedicated to the
reconstruction district in Nantou City. Questionnaire survey results are verified by SEM to explore the
causal effects of assumptions and are expected to explain the importance of community disaster
prevention information integration and management systems. The results are suggested to increase the
willingness of residents participating in community disaster prevention and enhance the efficiency of
urban disaster risk management planning.
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AR DR 100~150 (>4 R ek fEE LR
_ NZ'P[1-P] 1)
[N-1]¢’ +2°P[1-P]
n=tk ~#c > 262 > o
N="= §8 8 » 7,925 = -
Z=R ¥ B WcE > BK G OKEEE 90% 0 Z=1.645 -
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1 & 45 s ji"
AR T ;++~—'3L£;vrg-r; %‘L%%@F\ » HRITH P roo ﬁr’-gp,' s
4 ma o 7—a%?921if”’t'ﬁf“»"”“'n‘ 33.27% » it
3 fei g 198 Eo B3 RN N R Yo » i %)

ﬁ@“ﬁwﬁﬁf%nﬁﬁ”&ﬂéﬁ$’#?m%ﬁﬁﬁﬁﬁ
FREBEBFZ VA LRPER S RAGZ A2 - o

L”‘ﬁi?v FREELEA > Gaf P B3 2AFREE o« EHMUF
ﬁﬁ"# {fﬁ%“ﬁ’»i—@}?/éﬁ?d'\*m*?\f" 5;?921};;‘1\;»)%
PR S 53 5B AE bR KT 40.50% 0 R FAF IR PEITR 2 L2 53
MEWE o @ AT }? Wis R g AL R FHEEES 1&44’ T FRE o
R R A o felicE B R o

PAFEaRd P o) o N FEF S TRFE LT RIP A
= ok % 61 | vk Y02l RS @Enmqm 58.18% 0 34 H AL | 61
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Ay s dicd - PAFLeRT M B IRTR o AR R Ak

2k 401 . . L vl s o
' 0 HRAFRRE TR FFAR > V35N F Eg s o

400

IS V=r

R == S AR S -

T
(- ) ti %2 H 515 % 2 #A 17(One-Way ANOVA)

AFFEY (R ILEFT BRI P RO LD F RO N L 0% BTN
BELTRSG R FAEUZFARE AN LAEMED '\E,i’sff’ﬁ w2 FCRPEY R ROCE TR
B R FLT MY ORELE -

(=) B1> 424850 (Structure Equation Model, SEM )

iﬁ; N2 H - eI AR M AT B Y 0 NP iR M %{fﬁ%égkﬂ
W SR b llﬁ’f#_ o T AT ) 20 K FE SN ﬁ&ﬁ%ﬁﬁ"‘}' IR A I G B b%ﬁyxgﬁ:ii
P&mﬁl@}i J wfé'lﬂ;ﬁ;fg@mfﬁ TAER o BT - ﬁiﬁﬁ Men1 B o Fpt s SEM AR 5 B B
wv|miﬁzko%p ¥ LISREL #i#8 » FH P S AR RF TS B2 A %R 8
Jr#/»\ 15 > oSl AR o (Conﬁrmatory FactorAnaly31s, CFA) th% £ o 2 2 e R 2 % 5
TR ﬁif’?&%.}f‘_/w\ +7 (Path Analysis) » I i% i B3k M 0% ﬁ; s B et fg e e s s A
T vt o 0 SEM Br cnGHEHEAR IS 4 47 7 Y e R b R e P 0 4 R T RS R M
Gt ip] > 37 URSERI B FA nird] o B AT by A1 Sl kg VA ARG R
A B AN AR R R X RBEKR T AR RF AT
i“’*ﬂ B VSR RUT R G ¥ AT TARE AARD CLERL
A QT FMAE R B e s 052 B ¥R B %o % LISREL 2 k% 003 & (7 Bk i
ﬁéé%ﬁﬁmw&@w%&mfﬁﬁﬁ e A7 g ek HI~HS £330 2 o

LISREL #5347 » ¥ #-%38 % 4 5 T B A %38 (Latent variables) ; ¥ " p| £ %38 (Measured
variables) | & % 7 (§ ¥ 42> 2004 ) 1T S SFRIE B o B L SERIBEFEP o
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ol | A T

L] &3 PR TP S eggE s
o nl [ ¥R f?&%;@?

Eh n2 f"}?—s 1\3"“‘%;]%.1——

5 n3 TFNhE & Pine

T]4 ﬁ* ?\: VAN R

RN R RPIE R RRFEARE SN TEASERA XY Bl EAR S8 P 2 A5 o
?ﬂ%%I,F“ﬁﬁ

B REAs Y
SRS ELEE & REV L

FIGIEATU IR A o kBt e ol 2k o F RIS A (Jhu]) HE b
ABLEESN G LEGAF P EA T RIRA LT NI EBAREF o§ B 2 AR
IR (EESRTAERE S REEY o0 8 ) B H F]5 % B #cs 15 (One-Way ANOVA ) & (74 7
F* FiagisA~2+r 3 FiE ﬁ'x CARE R E PR E LR AT L DT IO E N B ERE o
RAULEF Lo BRI AMBLe TRk ¥ *&ﬁ%w g@£n¢iwmﬁ{
(Multiple Comparison Test, Post Hoc #& &) k&% (+RE £ > 2008) % £t a7t 2> 2 ¢ >
" E g% (Scheff) Bed L0 i AT EHEBN S ZEGFHR T B EFHE AL SR A AT

(=) B+t

N A S ?r%wﬁ“%ﬁk?&ﬁmwﬁmﬂfr'%g%“@bu%%ﬁémﬁa%
By (AR THERF AV R HER FAESRA (A3 TEHA T B KT
?E!ﬁ‘h’ﬁ) %{Eéllﬂﬁlﬁkﬁk?m#ﬁﬂJ(%\%i 17) rﬁg%gm’g ’&Piuﬂ’%ﬁﬁ—‘%%gb’ﬁiiﬁgl’,@}
LE 3 'ﬁf"')? N m:}ﬁ”-\ (%25 23) % T+ B AP BT R R J(g,\g,&bgg),mg»ﬁ BELR
P FRAMEEIP T BRAGRLTRE X BRL HF I (FLES ”MT)°ﬂ?ﬁ§ﬂ*
Az IR GRS AL T e TR R E R RS B e R T
BT '\4""‘._ € FIRE IS p e 2 EMAZ > ARG fifRiTE o

%25 MuEERLTRGRATZLE KT

W 55 YTy 9 1T o iy
5 e (n=203) (n=150) =
PRLT R GRA 1 4.16 4.07 1.01
2 3.78 3.60 1.89%
3 3.77 351 2.67%%

4 3.91 3.78 1.43

5 427 427 -0.09

6 3.90 3.81 0.82

7 424 423 0.93

8 4.10 422 -1.20

9 421 422 -0.16

10 3.97 4.00 -0.39

11 3.30 3.29 0.01

12 4.18 4.17 0.05

13 4.10 4.06 0.46

14 3.75 3.63 1.15
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i 53 T o EgTEgEra
i A (n=203) (n=150) tie
15 439 431 1.08
16 3.48 334 1.19
17 4.09 3.95 1.69%
18 256 258 0.18
19 3.79 3.63 127
20 3.92 3.95 2026
21 3.02 3.07 2034
2 171 178 2049
23 410 3.04 1.66*
24 232 223 0.72
25 3.04 3.79 133
26 433 421 133
27 3.45 3.25 1.63
28 435 420 1.92%

YA or p E<0.1 0 ** % p<0.05
ALK IR AT I .

PN R R R R T TG ¢ 2 T T by F (FARE LB 2T
W~ dior)  (RE5R34)~TAPH L A A ® A 2 50 (3E535) 2 T 3 #adr i ()t
T T (M6 FEFHFLAR 47 Ph BT o F g EL 5 4§
FHMIAE  FRECPELITZ LRI EAAAARE DL T (R A 6 s ) o

6 MuAE g T FakEL LB BT

B 1878 4T ok g T otk ]
L 3 (n=203) (n=150) e
29 3.67 3.69 022
30 3.49 3.50 20.62
31 3.45 343 0.19
D) 3.00 3.14 2045
33 274 275 2023
34 3.59 333 2045
35 3.68 3.52 171%
36 447 435 1 .82
37 425 415 121
ey 38 3.65 377 .02
R R 39 233 243 -0.64
40 423 411 105
41 3.70 3.60 101
0 2.06 1.96 095
43 267 291 1163
44 424 425 20.06
45 414 416 021
46 3.10 3.12 2023
47 185 1.89 2045
48 167 158 093

L *E o p E<0.1 0 & p<0.05
TR kR ARy B

LA R EF FEEC R s
Hw) 2 ?r%ﬁﬁ““?ﬁ%ﬁﬁmiﬂwm37ﬁé

I miﬂwwﬁﬁmﬁmp&fﬁiﬂﬁﬁ’%ﬁZk
P REFORE (FRE T qE- )e
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57 PLus T FAR AT R Rl LB

. i EERLES 'S LR g "

i 35 (n=203) (n=150) e

49 439 429 123

50 418 425 20.77

$FF MR AE R i 51 414 423 1,04
3 415 406 094

53 413 404 101

iAo p <01 ** % p<0.05
FH kR AT ER

PR S BT LR B LR A AT e
SRR D LR WAL g L HEFORE (R4 8 e )

%8 ’ﬁwjﬁﬁi?\f 3 f;LTE,pEI‘ p:\}fr’7 AR r/}fﬁ T

- T yEEyor 7T 5k
o 35 (n=203) (n=150) L
54 3.24 3.13 0.79
55 3.98 3.92 0.66
56 402 401 020
57 371 3.61 093
58 3.25 331 2041
59 2.85 2.70 1.02
60 327 336 20.64
63 222 220 0.16
64 220 232 2091
66 3.70 3.74 20.37
67 3.80 380 0.03
68 3.84 3.83 0.12
69 3.99 4.02 20.38
70 3.99 3.89 095

st *p E<0.1 » **p<0.05
FH kR AT R

(=) HFAF L ity
1.##

zﬁ%ﬂ&wﬁﬁﬁaf’w%ﬁ@% P RS R R GRS SR TR
B (T TR EDE R MR AT LR e B e 47 e e T

(1) #¢ Ty R X TR Ry %#6» ¢ i{%iS ~AEEL 10~ AL 12~ 5L 13 2 AERL 1T B E
BMELR (2049 %sh- ) 2 %iﬂwsmﬁbﬁgwfmzhmﬁa4hmﬁi%
Mgz g iraRat el J(ABL8) R/ % B0 61 g 2 B o it T
N8 N el R (%\% 12)~ 2 TEwa 2 » Eni B4 wwzf%*@ﬁé’ﬁ T
Ferjgrs M R g a4 (A5 13) ¢+ 3 r@;%ﬁmwfrf\x%ﬂi 21~50 fez B A 4 b
B 6l g2 mace g TRpep Rt d  (AEHL10) 2 THRA 2 > EREKT TR
g ool e R M R T m#E% S (REEE 17) vz o 1 41~50 g B B 61 ko
2B FETEER BT BRI 4150 KL BAZTIEE S GRAEIA L AR

2\*5
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R0 41~50 iz FE D Sdco B H AT} Ul B FIRB AL BB S A 0 B B A
R g s BB B 2RI
%29 E#EE R LITRGRACZEE RS
. 19 17 ek . Scheffe
L s | 2130 & [ 3140 & | 4150 & | 5160 A 61 fiert Fig o
(n=75) (n=63) (n=88) (n=75) (n=52)

1 4.05 4.16 418 407 417 0.41 -

2 3.53 3.63 3.76 3.80 3.79 124 -

3 3.53 3.63 3.61 3.75 3.83 1.08 -

4 3.84 3.87 3.78 3.89 3.92 0.28 -

5 433 4.16 432 431 417 0.79 -

8 436 4.11 432 401 3.81 3947 | [>5,355

9 427 411 434 415 4.13 135 -

10 401 4.06 4.16 3.89 3.65 3.50%%% | 355

12 432 424 439 405 3.71 8.39% % i§5;2>5;3
U 4.19 4.13 432 3.97 3.63 Tarees | 120
’ ’E‘;z; 15 421 421 447 451 435 3 47555 —

17 4.04 3.97 424 400 3.79 3.30%* 3>5

18 252 259 2.64 268 233 0.83 -

20 4.09 3.95 3.82 391 3.88 0.68 -

21 3.03 3.11 3.19 3.04 273 139 -

2 1.87 1.54 1.64 173 2.00 131 -

23 3.87 413 407 409 4.00 0.97 -

2 251 222 225 2.19 223 0.97 -

25 3.93 3.68 3.95 3.97 3.73 1.14 -

26 411 425 441 429 433 1.46 -

27 3.24 3.54 327 331 3.56 1.14 -

28 424 422 4.43 425 425 1.08 -

321 Scheffe # %1 ~2~3 ~4~5 A 545 21~30 & ~ 31~40 fk ~ 41~50 & ~ 51~60 & ~ 61 it ;2. *p @ <0.1 » **p
<0.05 > ##¥p<0.01 5 3. % F ]} 2 — % 7 A 6 Scheffe 4 %

FAL R

AR

(2) > T BT T HWe ¢ 2 AEEL20AEHL A3 AR 45 A4 B R R F A R

(%02 10~ 8- ) o H 21~30 i 41~50 o2 b AP TRUE D Ll E > 7 p e
A (B 29) e AR BT 61 Rt hR R BT R E IR RA D LR
BREF TR RS AR A RAREE E A RRR AW R R I B F AP B T
F o 3RAAT R SO 0 21~40 g 2 B A HP T3 R g RS P8 2 e ERst s ) (RT3 43)
2H R BOL R ERLK o4l R P YRR e T O F s B (I OF AR
TOME IEFESE ), (M 45) EB/EF 2130 K2 AR 0@ 2130 Rz A AER
TRET ST (FHE A2 T ) (E5L46) B Ol AN AR T EL G
SRR T DRI B o BT E R S ) (TR G A E ) TR S T o
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10 Ed#pgrp 23 TR ELRE AT

T ig;gt
. 813 - Scheffe
[ s | 21930 & [ 3140 & [ 4150 & | SI~60 & [ 61 it Fie v
(n=75) (n=63) (n=88) (n=75) (n=52)
29 3.81 3.63 3.90 3.63 325 416%%* | [>5:3>5
31 3.47 3.44 347 337 3.44 0.10 —
33 3.07 276 2.69 2.63 2.52 2.35% —
35 3.64 3.60 376 347 3.56 1.17 —
36 433 432 450 452 440 171 -
39 2.39 2.40 2.50 233 2.15 0.52 -
BRYT | 41 3.77 341 3.65 3.68 3.77 1.65 —
Fagwe [ 4 1.97 2.03 1.89 1.97 237 1.97* —
43 3.05 3.08 2.60 2.83 221 4.62%%*% | 155255
44 432 4.10 432 420 425 0.82 —
45 3.76 4.05 424 435 438 527%%% | 3>134>1;5>1
46 3.33 3.22 3.09 3.00 2.83 3.20%*% | |55
47 1.99 1.95 181 1.71 1.94 1.40 —
48 1.60 1.68 1.55 175 1.60 0.60 —

S 1. Scheffe 6 ZAF 1 ~2~3 4 +5 & 5ldy 21-30 & ~ 3140 & ~ 4150 & ~ 51~60 f& ~ 61 A7t ; 2. *p & <0.1 -

#p <0.05 > #*#p<0.01 ; 3.4 $4 ] 2 — 4 7 kil & Scheffe # %_-

FH KR T AT AL o

(3) > T T Fapis m?f.t [ EAESC Jf#m PREEL A9 REE S0 RS R A EEALR (4
i%lbﬂﬁr) HEF LRSS Scheffe g TV #F M » #&f» 7T 4 ﬂ%ﬂ%ﬁ%rﬁ&
a‘%l—ml‘f SRR E R (R 49) ER PR 61 A1) KEF c AWK A

4 21~30 & 2 41~60 & ¥t F;szﬁltrfn“‘ ThGH Bl £ R EER (RT3 50) £ & 1

wff’ﬁfi el g REF o EELR S E D 41~60;%«iﬂ”“ TR B KLt Bl £
B3R (AR S51) TR MBRARAE L 61 A KiTB o Bm 41~60 KinE &AL E ®
£ B R LRI R 7 AL A0 K S s RS BERALS o
2T b 60 T o H T EE B Pinieae ot 61 & \ KEF o FaE g
TR TR 4 R 'fﬁfgﬁ“; N L T g\zx{’}?ﬁ.ﬁﬁ I SR
S E R B 4 R mE Lo

11 E&E LT FARkiEDE &P 3 L4

. RS 18 e " Scheffe
o s | 21930 &% | 3140 & | 4150 & | 5160 A | 61 et Fig %z
’ (n=75) (n=63) (n=88) (n=75) (n=52)
P ﬁm 49 436 4.49 439 4 40 4.00 339%* | 2>5
B 50 427 4.17 435 429 3.81 476%% | 1>5:3>5:4>5
e ;,;;fr 51 4.15 4.16 436 429 3.79 4 83%%% | 3>5:4>5

1. Scheffe # ZF ® 123454 545 21~30 & ~ 31~40 & ~ 41~50 & ~ 51~60 & ~ 61 1t 52, %p @ <0.1 -

#%p <0.05 > ***p<0.01 5 3.4 Fa ) 2. — % 7 A i Scheffe & %+

TR KR AT AL

(4) ¥ TAL R B ¢ R aani Hom ¢ 2 AEEL S5 - ALHL 66 ~ ALHL 67 ~ ALHL 68 2 AL 69 A &
LR (504 12— )o HA % L B & Scheffe # ©.7 % 1 41~50 & 2 21~30 ;%«ﬁ
W ARG LR EA AN A F LR (AR SS) nak A K i d
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Hi 280k 5 A b UEB 20 S TRRAARR R s (35 66) TR AT 3 R UM
BAT (R 6T)TE AR CREHET, (RME68) 2 Tk £ ﬁ#awtm%Mﬁ
BREEFA SHASNE 2 (R 69) S BHE B 21~60 A2 A AL FERFH
61 A1t ehl s o Bi7 > £ & AT GEE LS Y AR fid B e A E L o
MR ERER FEE -

%12 EHEBFRF CLBRTLERELHT

T o
. 52y . Scheffe
i s | 21730 & | 3140k 4150 & | S1~60 A& | 61 it Fig W
(n=75) (n=63) (n=88) (n=75) (n=52)
55 405 3.97 413 391 358 384%%% | [55:355
58 321 325 314 3.40 346 0.62 -
60 335 348 324 3.11 346 1.00 -
62 2.69 2.90 261 276 242 085 -
63 1.99 217 233 231 223 149 -
BER DG 64 233 227 235 223 198 0.90 -
L | g6 379 3.79 3.94 3.77 308 9 3% iz§ﬂ>5ﬁ>5;
67 384 3.84 408 3.84 317 11.00%% ii§ﬂ>5ﬁ>5;
68 392 3.90 4.10 3.83 3.17 11.46%% ii§ﬂ>5ﬁ>5;
69 417 3.90 427 3.96 346 632%%% | 1>5;355:455

3 1. Scheffe # ZF ® 123454545 21~30 & ~ 31~40 & ~ 41~50 & ~ 51~60 & ~ 61 1 b 52, %p @ <0.1 -
#%p <0.05 > ***p<0.01 ;3.4 f ) 2 — % 7 A i Scheffe # %_ o
TR KR AT AL

KT AR
aﬁ%ﬂﬁkﬁﬁﬁa@’ﬂkﬁ R 2 RS Bt E R e 2 RS

B LT FTAREDELPRTE AT LLFRTE LG B e f74eT

(1) $2 TR B U T R 'Geni ) o ? 2405 13 T MA 2 > 830 B A F R 45 F %
Ferjgrgmpe BT andf4 ) B3 F LR (0% 13 sr- )o BHEF L RS Scheffe
BT ERFALATU IR R LR BR R ERTRAAR OHTBAELIPX
HEFIBR L T AR G g KPR o

13 Ry MEEF RCT R 2 FE AT

75}&
g:

a = e
. 19 18 . Schefte
i T CR " AP | 2imi | mypenr | FE W
(n=18) (n=37) (n=121) (n=154) (n=23)
R R 1 433 4.14 4.07 4.12 4.26 0.60 —
T h % 2 394 3.78 3.72 3.66 3.61 0.60 —
AT 3 4.11 3.84 3.73 3.54 3.48 2.68** —
4 4.17 3.97 3.80 3.86 3.70 1.09 —
5 422 4.14 4.28 429 4.30 0.35 —
6 3.67 3.68 3.83 3.92 4.00 0.74 —
7 394 4.14 4.26 422 4.65 2.36* —
9 422 3.97 4.15 4.28 448 2.28%* —
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a Eymrs
19 17 . Schefte
e 2R ®e B0 () “hRRfe | Pt Fig -
(n=18) (n=37) (n=121) (n=154) (n=23)
10 3.72 3.68 4.03 3.99 435 3.00** —
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54 2.89 3.14 327 3.18 322 0.45 —
58 3.61 3.65 321 322 3.17 1.06 —
59 2.72 2.68 2.71 292 2.57 0.64 —
60 3.11 3.19 3.36 3.25 3.78 1.12 —
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63 2.06 2.32 231 2.11 2.30 0.96 —
64 1.67 2.32 232 2.24 2.30 1.20 —
3>14>1;
67 322 3.57 3.78 3.90 4.13 4 .54%** 5510552
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(n=131) (n=79) (n=66) (n=31) (n=46)
R 1 4.02 4.18 4.14 423 424 0.92 —
¢z 2 3.65 3.84 3.71 3.48 3.76 1.11 —
b % 3 3.60 3.78 3.68 3.61 3.61 0.59 —
. 7 4.04 4.44 437 4.16 433 4.08%** 2>1
9 4.01 428 439 423 441 4.69%** 3>1;5>1
10 3.74 4.15 4.15 4.03 4.09 4.68%** 2>1;3>1
11 297 3.48 3.42 335 3.67 5.55%kx 2>1; 5>1
12 3.88 442 427 455 422 10.06%**% | 2>1;3>1;4>1
13 3.82 424 420 432 422 6.28%* 2>1;3>1:4>1
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(n=131) (n=79) (n=66) (n=31) (n=46)
17 3.76 422 4.14 426 4.17 7.36%%% gi 3141
21 2.89 3.00 330 3.26 3.04 1.76 —
23 3.95 4.15 4.02 3.97 413 0.85 —
25 3.79 3.86 402 3.77 3.98 0.69 -
26 426 422 435 442 426 0.49 —
28 432 420 441 439 411 1.55 —
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34 337 3.68 345 371 333 175 -
36 441 448 447 432 435 0.66 -
. 37 425 425 4.15 4.03 4.17 0.69 .
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63 234 2.09 2.08 223 2.26 1.10 —
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Behavior Analysis of Residents Participating
Community Disaster Prevention

Cheng-An Tai'  Yung-Lung Lee’ Fu-Chieh Lee® Ching-Yuan Lin’

Abstract

Learning from the disaster experiences of the 921 Earthquake in 1999, the key factors to
successful community reconstruction rely on the independent mechanisms of the community
disaster prevention system. This study aims to the relationship of disaster prevention
cognition of community residents and the information disclosure of disaster to the public. The
Structure Equation Model (SEM) is selected to construct a hypothesis about earthquake risk
cognition, earthquake disaster information disclosure, resident participation in community
disaster prevention cognition, and importance cognition of the government providing
earthquake disaster information. The case study area is dedicated to the reconstruction district
in Nan-tou City. Questionnaire survey results are verified by SEM to explore the causal
effects of assumptions and are expected to explain the importance of community disaster
prevention information integration and management systems. The results are suggested to
increase the willingness of residents participating in community disaster prevention and
enhance the efficiency of urban disaster risk management planning.

Keywords: Residents’ participation, Community disaster prevention, Risk cognition.

1. Introduction

Earthquake disasters are particular threat to people living in urban areas. The experiences
of the 921 Earthquake in 1999 revealed the importance of disaster prevention. Community
empowerment, a bottom-up participation mechanism, has been the major principle in
reconstruction planning. A disaster prevention community planning structure is recommended
to ensure a unique community with independent residents achieving consensus and
cooperation. A consolidated disaster prevention community embeds self defense systems in
terms of disaster information disclosure and risk cognition. The disaster prevention facility
(hardware) can improve the ability of disaster resilience; and community organization
(software) can strengthen the activity ability in times of disaster.

Considering earthquake disaster prevention, Lee et al., (2008) applied a questionnaire
method and logistic regression model explaining the evacuation intention after a quake. The
significant variables included local transportation planning, education, and residence duration.
However, earthquakes caused considerable damage around the world in the past decade. As a
result people became concerned and learned to appreciate a safe living environment much
more than before. Releasing environmental risk and community safety information is required
for public knowledge. Ho et al., (2009) proposed a Google information exchange platform for
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maintenance of community disaster prevention maps. In the rapidly changing information age,
people involved in earthquake disaster prevention must consider the necessity and contents of
information disclosure.

This study proposes a framework explaining the interrelationships of earthquake disaster
prevention cognition, earthquake disaster information disclosure, the importance of cognition
regarding disaster information disclosure from the government, and residents participating in
community disaster prevention. The Structure Equation Model (SEM) is selected to construct
a community disaster prevention cognition model for resident participation. Considering the
disaster experiences of the 921 Earthquake reconstruction area, this study selected Nan-tou
City. A questionnaire was used to interview the reconstruction and community empowerment
community for data collection. The results are expected to increase the willingness of
residents participating in community disaster prevention and enhance the efficiency of urban
disaster risk management planning.

2. Literature Review
2.1 Hazard risk potential cognition

Johnston et al., (2005) quantified questionnaire data from respondents who had
contended with tsunami hazards. The findings showed success in disseminating hazard
information. However, the level of preparedness was recorded at low to moderate levels.
Figure 1 comprises three distinct, but related, stages. These stages comprise different
variables and require diverse intervention strategies to achieve change.

Motivators or Intention formation Moderators of the

precursos intention-preparedness link

Self efficacy

Critical
awareness of
Hazards

\ Outcome
/ expectancy Perceived Timing of
responsibility hazard activity
Risk perception
v \ Adjustment
Intentions Y i » adoption/Prepar
ation
Sense of Response
community efficacy

Figure 1. Social-cognitive preparation model
Data sources: Johnston et al., (2005)

The research concluded that hazard education programs successfully promoted
awareness and information about tsunami hazards in research areas. The intention and
adjustment adoption in terms of social-cognitive preparation require further strategies. Hazard
risk cognition is regarded as a behavior of information acquisition for personal safety reasons.
Disaster experiences increase the level of cognition (Paton et al., 2008; Perry et al., 2008).

2.2 Disaster-Resistant community

The Federal Emergency Management Agency (FEMA) of the United States Department
of Homeland Security states that a disaster-resistant community requires community-wide
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effort over a long period of time. Participation and commitment are required from all sectors
of the community: business, community associations, services, and local government. A
disaster-resistant community primarily concerns community partnership and resident
participation (Olivia et al., 2010). Under the FEMA Project Impact guideline, a
disaster-resistant community goes through the following steps (Figure 2).

Build the Partnership
Government

Education ——— community

J L

Identify Hazards and Community Vulnerabilities
1. Determine which areas of your community can be
affected by disasters
2. Identify the facilities that are at risk and to what degree
they might be affected
3. Do arisk assessment

<

Prioritize and Take Hazard Risk-Reduction Actions
1. Plan for open space acquisition of high hazard potential
areas.

2. Develop policies, incentives and legislation

3. MItigation of identified hazards in subdividing or
consolidating parcels, changing land uses, or
redevelopment.

4. Support community efforts to improve or replace
vulnerable utilities and transportation systems.

- -

Communicate Successes
Develop and distribute promotional mitigation
materials, organize a speakers bureau, and ask the
news media to become partners or sponsors in
communicating the value of reducing hazards

4 L

Disaster-Resistant
Community

Figure 2. Flowchart of disaster-resistant community in action USA

Data sources: FEMA, http://www.fema.gov/news/recentnews.fema.

2.3 Disaster information disclosure and residents participating in disaster prevention

Shelter planning must involve safety conditions in both normal and abnormal situations.
However, shelter planning shows relatively safe conditions in terms of road network factors.
Aside from considering the evacuation intentions of residents, this study represents locations
of higher and lower evacuation intentions as hot spots and cold spots, respectively. The
findings illustrate both safe shelter locations and evacuation intention areas. Further analysis
indicated that risky areas show more hot spots (higher evacuation intentions) and safe areas
show more cold spots (lower evacuation intentions). Analysis results explain four possible
actions relating to the spatial decision concerning disaster prevention I . Shelters help reduce
risks and meet evacuation needs II. Disaster prevention provides an efficient way to meet
both requirements IV. Providing disaster prevention information can remind people about
disaster preparedness (Tai et al., 2010).
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3. Model

3.1 Comprehension of cognition of residents participating in disaster prevention

Learning from the social-cognitive preparation model, this study proposes a conceptual
model explaining the interrelationship of earthquake disaster prevention cognition, earthquake
disaster information disclosure, the importance of cognition regarding disaster information
disclosure from the government, and residents participating in community disaster prevention
cognition. Based on literature review, a structural equation model was developed and tested.
Figure 3 shows the path diagram of this proposed model. The research assumptions are as
follows:

RA1: Earthquake disaster cognition (n1) affects the importance of cognition regarding
disaster information disclosure from the government (13).

RA2: Earthquake disaster cognition (n1) affects residents participating in community
disaster prevention cognition (n4).

RA3: Earthquake disaster information disclosure (n2) affects earthquake disaster
prevention cognition (n1).

RAA4: Earthquake disaster information disclosure (n2) affects residents participating in
community disaster prevention cognition (n4).

RAS: Importance cognition of disaster information disclosure (n3) from the government
affects residents participating in community disaster prevention cognition (n4).

The importance o
cognition regarding
disaster information
disclosure from the
government

Earthquake
disaster cognition

Earthquake ; ...
disa(i tor csidents participating
. . i community disaster
information " ”
. revention cognition
disclosure P &

Figure 3. Path diagram of cognition of residents participating in disaster prevention

The proposed structural equation model was tested using LISREL 8.8. A structural
model specifies relationships between latent variables. The procedure for testing a structural
model treats the relationships between latent variables as hypothesized dependencies, as
tested in this study. The dependencies between the four latent variables were examined
separately by conducting a series of multiple regression analyses leading to proposition of the
hypothetical structural model tested using SEM. Confirmatory Factor Analysis (CFA) was
used to verify the validity of dimension and classification. The model was estimated using the
maximum likelithood procedure which is the most widely used.

3.2 Sampling

This study used stratified random sampling for a questionnaire survey. The survey area
was targeted at 921 Earthquake reconstruction communities. Seven communities were
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screened involving 7,925 households (to date 2011 Feb). Applying Equation (1), requires 352
valid samples. Finally this study selected 400 samples distributed to each neighborhood
according to population.

NZ*P[1-P] 1
n= (D)
[N-1]e’ +Z°P[1-P]

n = Samples

N = Population

Z = Standardized normal distribution, confidence level 95 %
P = Sampling ratio, assumed 0.5

e = Sampling bias tolerance 5 %

4. Results

4.1 Measurement model

Confirmatory Factor Analysis (CFA) was applied to verify the significance of
measurement variables on latent variables. The measurement model contains three external
latent variables ({1, &2, £3) and four internal variables (nl, n2, n3, n4). Within these
dimensions are 13 X measurement variables and 23 Y measurement variables.

Individual Item Reliability was initially selected to be greater than 0.20 for baseline, and
Construct Reliability was selected to be 0.60. Finally, variable factor loading is significantly
greater than 0.45, and the average variance is 0.50 (Bentler and Wu, 1993; Joreskog and
Sorbom, 1989). The adjusted results are displayed in Table 1. The selected measurement
variables account for the latent variables according to the threshold.

Table 1. Observed variables and latent variables reliability

Latent | Measurement p Standardized Bi » | Construct | Average
variables variables arameters parameters fas | R reliability | variance
X1 Ax11 0.76 0.43 | 0.57
nl X2 Axaq 0.99 0.03 | 0.97 0.73 0.58
X3 Axaq 0.02 0.67 | 0.33
Y1 Ay11 0.92 0.16 | 0.84
Y2 Ayaq 0.54 0.71 | 0.29
n2 Y3 Jyar 0.76 042 058 ¥ 0.67
Y4 Ayaq 0.99 0.02 | 0.98
Y11 Ay112 0.56 0.69 | 0.31
Y12 Ay122 0.64 0.59 | 0.41
n3 Y13 Jy13 0.62 061 039 71 0.38
Y14 Avia2 0.64 0.59 | 0.41
Y16 Ay163 0.45 0.80 | 0.20
Y17 Ayim3 0.56 0.69 | 0.31
Y18 Ayi83 0.92 0.14 | 0.86
n4 Y19 Ay193 0.87 0.25]0.75 0.86 0.51
Y20 Ay203 0.87 0.24 | 0.76
Y21 Aya13 0.82 0.34 | 0.66
Y22 Ayana 0.11 0.99 | 0.01
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4.2 Structural Equation Model Analysis and Testing

Goodness of fit indices for the various models are presented in Table 2. The chi-square
statistic included in this table provides a test of the null hypothesis, such that the reproduced
covariance matrix has the specified model structure (that is, that the model fits the data).
Additional goodness of fit indices are also listed: NFI, NNFI, IFI, CFI, TLI, and CFI exhibit
good fit at .90 or higher; however, RMSEA exhibiting 0.10 should be between .08 or lower to
indicate good model fit (Baumgartner and Homburg, 1996).

Table 2. Model fitness index

Comprehensive index Model index Reference value

377.70 (df=84)

Chi-square 2/df P value=0.00 3.0< (x*/df ) <5.0
(*/df )=4.5
GFI 0.89 R”>0.90 is regarded as good
_ AGFI 0.78 Adjusted R*>0.90 is regarded as good
Fitness NFI 0.92
NNFI 0.88 .
IF1 0.93 >0.90model fitness is good
CFI 0.93
<0.05; best
Substitute 0.05~0.08; good
RMSEA 0.10 0.08~0.10; accepted
>0.10; rejected
Residual RMR 0.079 <0.10
analysis

Figure 4 shows the final model, the completely standardized path coefficients, and the
values each parameter estimated. The research assumption is summarized in Table 3.

RA1 ' Earthquake disaster cognition (nl) affects the importance of cognition regarding
disaster information disclosure from the government (13).

The path value is 0.60 and the t value is 6.52 (greater than 1.96, significant). The
assumption is accepted that earthquake disaster cognition increases the importance cognition
of disaster information as disclosure from the government increases.

RAZ2: Earthquake disaster cognition (n1) affects residents participating in community disaster
prevention cognition (n4).

The path value is 0.50 and the t value is 1.95 (less than 1.96, insignificant). The
assumption is rejected.

RA3: Earthquake disaster information disclosure (n2) affects earthquake disaster prevention
cognition (m1).

The path value is 0.71 and the t value is 5.20 (greater than 1.96, significant). The
assumption is accepted that earthquake disaster information disclosure increases as
earthquake disaster prevention cognition increases.
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RA4: Earthquake disaster information disclosure (n2) affects residents participating in
community disaster prevention cognition (n4).

The path value is -0.18 and the t value is -1.13 (less than 1.96, insignificant). The
assumption is rejected.

RAS: Importance cognition of disaster information disclosure (n3) from the government
affects residents participating in community disaster prevention cognition (n4).

The path value is 0.49 and the t value is 3.56 (greater than 1.96, significant). The
assumption is accepted that the importance cognition of disaster information disclosure
increases as the residents participating in community disaster prevention cognition increases.

*
/ & g
R 7

Ae i.mponanceo\
( cognition regarding disaster \

\information disclosure from /
the government
o *0.49
— esidents
@m@ Earthauake participating in
*7*099— [ disaster risk |—0. . quexe W 0.50--------------| ~ community
level disaster cognition “\disaster preventio
_ cognition
/=018 %
! Z
X3 - e
/ Y21
Earthquake -

disaster
information

Y22

disclosure

Figure 4. Path Diagram of Final Structural Equation Model
Remark: 1.*p value <0.05; 2. Dash line represents insignificant.

Table 3. Summary of path analysis

Researc':h Assumed Results Path value T value Hypothesis
assumption relation
RA1 + + 0.60 6.52 Accept
RA2 + t 0.50 1.95 Reject
Insignificant
RA3 + + 0.71 5.20 Accept
RA4 - - -0.18 -1.13 Reject
Insignificant
RAS5 + + 0.49 3.56 Accept

This study determined that the SEM of cognition of residents participating in disaster
prevention yields positive effects (RA1, RA3, and RAS). Table 4 shows the total effects from
the path analysis in Figure 4; the total effects in terms of n1—n3, nl—-n4, n2—nl, n2—-n4
and n3—n4 are significant.
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Table 4. Path analysis and effects

Path ?&2 i(‘:; I:;ifler;(;t Total effects
El—nl 0.20* — —
nl-n3 0.60* — —
nl—-n4 0.50 — —
n2—-nl 0.71* — —
n2—n4 -0.18 — —
n3—n4 0.49* — —

nl-n3—-n4 — 0.30* —

n2—nl—-n3 — 0.43* —

n2—nl—-n4 — 0.57* -
nl—-n3 — — 0.60*
nl—-n4 — — 0.80*
n2—-nl — — 0.71*
n2—n4 — — 0.39*
n3—n4 — — 0.49*

Remark: *p value <0.05.

5. Conclusions

The CFA and Path analysis show that RA1, RA3, and RAS5 are significant. However,
RA2 and RA4 are rejected. The earthquake disaster cognition increases the importance of
cognition regarding disaster information disclosure from the government. Earthquake disaster
information disclosure increases earthquake disaster prevention cognition. The importance of
cognition regarding disaster information disclosure increases the number of residents
participating in community disaster prevention cognition. These results can partly explain the
importance of community disaster prevention information integration and management
systems. Considering in particular community disaster prevention, necessary disaster
prevention information disclosure can generate resident concern about their community.
Furthermore, through a series of activities, earthquake disaster prevention cognition will be
enhanced, also.

However, RA2 and RA4 are both rejected. The latent variable of residents participating
in community disaster prevention cognition shows that the existing situation of community
participation is not accepted by most residents. It also shows the difficulty of community
empowerment and motivation for resident participation. Based on the preliminary results, this
study suggests increasing the willingness of residents participating in community disaster
prevention, while enhancing the efficiency of urban disaster risk management planning.
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Appendix 1. Variables description of the structure equation model

Items Code Descriptions

Measurement | X1 | Earthquake threaten level of life

variables X2 | Earthquake negative effects on healthy of body and mentality

X3 | Possibility of earthquake affects on daily life

X4 | Earthquake disaster comprehensive reception

X5 | Living environment improvement can reduce the loss of earthquake

X6 | Personal behavior improvement can reduce the loss of earthquake

X7 | Disaster prevention education can reduce the loss of earthquake

X8 | Goods and material can reduce the loss of earthquake

X9 | In times of earthquake staying inside for safety

X10 | Shutdown power, gas and water before evacuation

X11 | In times of earthquake escape to outdoor open space immediately

X12 | Stay close to windows for evacuation convenience

X13 | In times of earthquake open the door immediately

Y1 | Familiarity with evacuation can self rescue and rescue others

V2 Community disaster prevention promotion and exercise contribute to
evacuation

Y3 | Clearly understand the community evacuation places

Y4 | Clearly understand the community disaster risk information

Y5 | Clearly understand urban disaster prevention contents
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Administration announcement (office of neighbor, city, fire station and

Y6 police station
Y7 | Notice from relatives and community friends
Y8 | Electronic media reports (radio and TV)
Y9 | Newspaper reports
Y10 | Internet broadcast
Y11 | Importance evaluation of disaster prevention map by residents
Y12 | Importance evaluation of hazard map by residents
Y13 | Importance evaluation of hazard diagnostic map by residents
Y14 Importance evaluation of periodic community disaster prevention
practice by residents
Y15 Importance evaluation of disaster prevention policy and activity
performance by residents
Y16 Community disaster prevention organization can well control the
situation of disaster in the beginning
Y17 Community disaster prevention organization can well settle the rescue
and reduce the loss
Y18 | Willing to participate disaster prevention organization
Y19 | Realization of community disaster prevention policy
Y20 | Realization of community disaster prone area
Y21 | Realization of community disaster facility operation
Agree with participation in community disaster prevention can
Y22 .
enhance the safety of family and property
v23 Confronted with earthquake disaster will participate vigorously
community disaster prevention activity
External ¢l | Earthquake disaster risk level
latent &2 | Disaster prevention adaption behavior
variable &3 | The process after earthquake
nl | Earthquake disaster cognition
Internal n2 | Earthquake disaster information disclosure
latent 3 The importance of cognition regarding disaster information disclosure
variable L from the government
n4 | Residents participating in community disaster prevention cognition
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