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Abstract

Keywords : earthquake disaster, risk management, land use, risk mitigation

Land use management is an important fundament for disaster prevention
strategies. Strictly control development in potential hazard prone areas can prevent
people from serious impact by disaster. However, it may lose the opportunities of
utility welfare on land resources. This issue of value trade-offs between disaster
prevention and land use development is urgent and important in Taiwan. Land use
management for disaster risk consideration is a decision making mechanism which
can efficiently evaluate the trade-offs between the losses due to potential natural
disasters and the benefits of land development. With this mechanism, the aggressive
strategies on land use can be drawn up respond to disaster risks. The study results can
help urban planners to make the land use decisions with maximum risk-reduction in
the future.

The research area is Hu-tzu-nei urban planning district in Chia-Yi City. Through
the investigated data of primary hazard characteristics and socioeconomic
environment, we analyze the risk natures and spatial distributions on research area.
The evaluation results of risk mitigation measures are integrated to land use decisions.

The suggested land use management mechanism is then proposed accordingly.
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?%@'f’r:’ N TR NN 5
) e B kS FERH -1 EX
BRBELFARY |
]
SRR KB PR AR g
) R A ﬁiﬁ%ﬂi NI IR -l <e -1
L
CARFE S RIB A
L) et
s DB B 2B AR KW
. AR R
2 BUOKERW BT ITERE BT A

T B RS ER

RS BT R0
, , KA PR EE L BERS
rhe (R 4)
AREE BB E G
%%%ﬂ%%~%%ﬁﬁ~ﬁ@%~%
5 35 BE o WRELOE C M ROT B R R
7

AvRH

?4‘5{\7]\ﬁmfi\, CEEEH SRR

A5 ok B A K AR S U s
Fib ks B PR e B B R
poR(XR) LA R FR R
w4 RRAT PSR F TR
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2. A % & (Population Exposure )

CRBEBET AN P A AL A E B S kD BT A

‘2

lrr°"J§r$’r" TR R AT R X IR R4 LT Fﬁ%inb;#X,T%f%

REREH S A G GAKE % 7 H R G B KA 54

-

CHAESRAE X EA T AL EAC E U FARRIELEFPHG T Bk
SRR AR L EMBUNG LY 0 L RELERE BUORG 4 T R
A 2

fiﬁ%*’ ¥ oA & 55,%%’\,}_—35 NEE - ENE  2 L SA
3

&A% % (Economy Exposure )

».

G Bty AR R R AE R 0 2 A IR £ & i E
A~ AZRE D hk o o~ B ART AR S b SO e R ) FRA ZA
Foonlc R S AT 0 AR U MG AR DI (R ¥ HE Y
FoORBECEWEFTEE M FREAEAE CRBEI ) F

e

ARG ahd A R .

E4
FHAFHE T AL FILRTILT 3P R R BT AL R
PHEEEN e IR R TR G e BRI AP
A ER IR DA T R R SRk SR T 3R E i (potential ) o A7 e
? THA SR G 0 Fl A B FS 3G AR gl e
F B 5 T 14 (Physical Infrastructure Vulnerability )
RERGEGIERE TR PR R - FE RUTARRT D HBRD
FYARR o LA o SRR E S (damage ratio) KRR o 4eid
B Ag R A A GG T ILRR AR SR 53 R (fragility curve)
K2R (FALR2-1 B 2-2)e BFFRG T 5 HMEFF DA B 5
- TR PR R X R PR R R TR RBEF IR R
T D P - e R b kR B R AR R
MR RS FAE B RRRG o bl B R
2. * v iz 3%+ (Population Vulnerability )
MRS AR ERBUTELG -7 CBRTFSP
XFRE PO R KIS F IR RS EF S R R o,:gg:x;rs-r‘r B,
Rl (XS DHArEE ARG e A r BT R

'

3
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BRUF R GAEET 2B R FHL]
B2-1 Bk Renfi W
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0775

0.50

0.25
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VI VI Ll ¥ X XI

FA KR 0 2L RMS (1997) 5 A

W22 RS &G £ f] W

% IR

Chal R
0.50 FHETBFRDIHE
0.25
0.00

n 5 10 15 20 25
S S apectral displacement ininches)

Pl R Faaghm | LT E5)
FH &R 2 2 RMS (1997) 4 A #

(1) FEDAC G

FodERT BAT A G TR KT ARG L e ERe E i (S
PrrT ) s EE (65 RE RN ) p R ARY L REE S BE T AT
- AL HEI SR YRR A REBIIFRR Y FE D o
(2) giAen P E=

5 7 PR e R ARSI FOEF 0 bAoA B A& fq‘:'g s FORL A ER R
HAPRR BPFREZRETSE RGTAAFOFR A0 0 Bl X2 pHindy

4 GLSTEE AL R f - A o

A
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i

(3) 7r4§m/\ r ,,;-:i’]v} :
CR RN S LI B S 4 2 Bt BTt S
ﬁﬁ%ﬁ@,ﬁ%wwﬂ%ﬁﬂ%aﬁ%&*?“ﬂﬁﬁ%*ﬁﬁ’f%*ﬁﬁ
PR SEH T8 A SR TR B ST B S G e ke
( Blaikie et al, 1994 ) -

3. &A% T 1 (Economy Vulnerability )

GG T FRATA M blde o ATROY GURITP R B £ 5]
ﬁ?m%mmwaﬁ@w«é(@+m%> Bl (AN S ) @ A4
FAORNEd NP ERBALAR KT G ROEMNA AL L o F
RGN BFEGI AN AT AL e A G EBE G TR
SRR AT BAREANE A R -

K pMaRSE ~ 0 F ~{RPE Ry gk & VIR FE m:}?i—‘ﬁ
(loser) o B3k -~ FF RAAIEA 5 6 B @24 8 H 2 & RBIH 3 2 fd on
EAEA LA HEE B - L DY - FALAEIEDFE R PT a FldERen fehd &
Ao A e 4 B H e F BRI RN H B a4 s

MFEFFTER TR a P EE (Albala-Bertrand, 1993 ) ©

H

(VL) ok 3 b o ] 5
SR>t ,;‘l__gifi’ﬁ eAp T i@t BB .ﬁa,ﬁ%@f% P F - i@;"rgrs

W I ehoid ;\?;rs—r» B enF]F 00 R T rﬁ“%"?fi% oA B E - i@;;m
i gE BN o R INHE AL S ey i - R mﬁii&&m??ifﬁﬁ?&%?ﬁﬁ b e
a:—%ﬁﬁmﬂ%w%?@’%%ﬁﬂ@%ﬁiﬁﬁtﬁ@% SRS AR

BragdiEmtfEeted NHFRPRR - EBFFF AL r‘wfé hIRR B
H- Shdyd BRTenb o 2 - S s 22 h okl ) 3 e 2t
¥+ 9{-‘**“1']%&“;’"1""%‘%*“#%1% ZEERE @ g Bl R R PR RS e
(1) T %845 3% 5 4 %]+ (Emergency Response and Recovery Capability

Factor)

jﬁfiﬁ$%ﬂ@éﬁ%ﬂﬁaﬂﬁﬁé@@’@{uagaﬁ%@éii
PAR (PlAe£ERB1) 0 75 2 0 RAEHERF PP L F > 223
W R s P AT R (T R T 8 BB £ 32T 12 BANA i 4

I~
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PRLTRGAITED LHE R F 2]

,_a

T & *g 72 % % (Emergency management system )
i@ 21 (Communications )
pi73fe ¥ (Financial arrangements )
2 4 (Legislation )
1 #:=% (Damage assessment )
#¥¥¢ (Search-and-rescue )
= =& % T 4] (Secondary hazard control )
%5 T PR (Health care )
¥ 3 & (Mass care )
. ¥ ¥ #r (Shelter )

A A A e R

—_
- O

il F (Clean-up )

—
[\

. &4k PR 7% (Restoration of services )

. HAZ—Taiwan kb ‘= 50

LABHN LT R GIER L R blde BT R Lm"’réi@”r%]ﬁ?#r

oo B AT S S TR 71%3‘1“}’%4:,‘% soE I RUEE: i
203 fo Bk Fé‘—;‘i B o ie #-0 B3R e R T L H TR B SRR R o

R o TR “ﬁm@ B kg dpM LARB OFHEA T £ Ak oo
1335 Davidson (1997) i > KT R G=RNF LML L & & 5 128140 §
AES Ao e 4 B R4 ANHF A B3 ehfie; 1 (earthquake loss estimation
modeling ) 1960 & i #7 B e 5 44 L T &2 47 (PSHA ) (Cornell, 1968 ) 5 ¥ 3
P AR SO Y E sk - B B (mapping) 0 2% 0 Ak
b A ke b A JRERAC S FERELE T G M TR o e R KA
(4 s LIBE % s B X Tl 30 RRTIAE chp L dRF i » 1 E A
PR AR G R M 4 o P LT BRI N AR
PEHP N AZB R - B & & 4eid B (peak ground acceleration ) e & > H v ¥ 4o
vl B LRTR TR R s R AR A BN PR G o Adp A B3R
FF o 1A -PSHA “TA N3 M E SRS ilkc® B E - F 22 § 2 HaFa
FEORAT- BHRBPLARZFD PN BAPERE LA L DT BTk
S e poEe v eIRG o do | BORk AL 3B ks (GIS) B E 3F
5 RAp 4 =% #88 (Shah, Boyle and Dong,1991) - % King (1994) #73& % 32 3+
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Fod KRNI R RERERE R 2

%%%ﬁ&%ﬁﬁwﬁiﬁ%ﬂ’ﬂ%?@%ﬁ%ﬁﬁﬁiﬁfﬁnxg%ﬁﬂ
ST LR N BB L ER A (ZR G A FERRTF)
EFF o et B ondf & B35+ %% > bldo - Coburn, Space and Pomonis
(1992) e+ B¥ Pl A 538 @ 4F 4 chd &42 A ~ Scawthorn (1986) fs 3+

o B is L L endp 4 ~ Cretand Katayarna (1992) 3t RH B ad k Suoph 3k o
W3 20 EFTREERALEFREF R AT EHF LT ehphilte - B RER
AEZELIBRNT R FE-BPARARRAFZ EIXIGT AT ZARE
B GRS AR AR A ARALE BT 8 - faien

FE o EBE AL E LTty (B ) LB PEAEY R
SR i % P G TR B BT o SR B RS- RER e et 459

A€~ s s EAE e ks LH WA 2 F A ?‘}E&m# >
( Albala-Bestrand, 1993; Blaikie et al., 1994; Burton , Kate, and White, 1993;
Hewite, 1983; Kreimer and Manasinghe, 1992; Varley, 1994 % ) -

FHa 2 o AR BN E LT R R OFMMEL FRET -

BECSZREDZ v BRI AT REPN I FBIREGAI L DT oo
BLRZEAECHSHRLT G DT E 0 n NRFEEAR GFTRHS > bl E R

TN A% (FEMA) #t#k d1¢h HAZUS » ¢ 52 ST kb £ 8 eh— B L 3
b3 BEA c Bp Eah s 3 0 A e R TR LSRR G
Haz-Taiwan> = 3 A RILIFEF BT T AT (FHREAPFF T G4 E)
e & 1 & > i Haz-Taiwan b "% 320 #073) f§ & B3 4o ¢

(—) HAZ-Taiwan 4 47 ik 4282 2 4
HAZ-Taiwan i Sk o it k3> # - Fi{cedofph> G 4o w2 BFE 5 %7
Mo ke - BRESE R TR ko HAZ Taiwan } Steic e B i -
%@4#ﬁoﬂ%?"’%f'i%i?ﬁﬂﬁi%%?ﬁiﬁﬁﬁ?%’%?
RN T AL b o AR RTE sl g2 fki”%é%%%ﬁ—ﬁi’%
%&@¢%%$%,%?ﬁw%f“?ﬁiﬁ“”(fJﬁ»wﬂ 2004 ) »
A B e o
1. ﬁi%?’?#ﬁ%
?ﬁ;}ﬁ'j’l-]p,é}{—_ﬂf‘{i;@# TREZEHAF LG~ ik
‘i“ﬁ@o%jiiﬁﬁ# R 2 g P REFLE RELRE ‘ﬁéﬁ#m
ﬁlﬁ’w%%&~$%@%aﬁ(ﬁﬁ~§ﬁ*ﬁtﬁﬁﬂw)ﬁﬁﬁi’9
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Bl B R PRAS T AR REALE AR BB LA QR R F)
BRZAPAU G FRPFL Y FE o
2. slEMER T

PRERSSIFEF TR I FEHEGERASE K F AR Rl
Borrsl Rz 2082 o del SRR F S ER R LT HFAP b 0
RAELFR (LR TR A B L g RE R pad g
REFR GATHIAT Y RERFEZ D TR BRE LY LEZT
PR A L LG 2 LA e
3. ERGFEAEEANED

AR ??#Fjﬁﬁ]’?ﬁijﬁr‘ﬁ?ﬁ‘iiﬁétﬁﬁ.g HANDY hIE 4 o
HAZ-Taiwan # Rif 3 ¢ 2 A B 5= ~ R K> 12 EREFREAF AR
e e

W

®12-3 HAZ-Taiwan ,x 3t 2% 1

BT AR

s sl Y |k

.
P A
E:} /’E’f‘q
% lt— ;ff’ﬁ;é_
S~
vy v Yvy

<&~’ Rt k) C;B&k;gkﬁﬁ> ( & ﬁ B ) @énrﬁ 9 (E* @ m,qgﬂ

A

( 42 1 E & >

AL KR LR B E > 2003

() HAZ-Taiwan ;=i F]+
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A«:i;__ ,L,;Fﬂ‘k b T p dé“i:ﬁi“p~4’$p‘f
1 %2
RN T AR PoAgRE b R B A > B R 31

iy
3

RSN EE & ’)?‘fhj‘ - % ’ﬁ‘rﬁi B2 5 35N 0 PP B HAZ-Taiwan &% g T8 4 & #
Fry RBRFLHFEHr ARG AP R o0 ARFEFL HRBBERDRAEZE R
B2 hAkdhd R AHEGEFDRR D A RHBFE R E DT R R
o MRS ek L RORE (48 0 2000) o = K BURES R
DHHE R T p R TR R TR G LR R R AR AR

=
BB AN Bl A E RTRPBRE IR L HE L B 2 45K

b
\

BA AR
(1) ¥ 44
AR - HE B AR A NER AR ﬁﬁ s kg

HENEERBIEAT o AR S as ? R N aE 2 2 ;—l—,}?‘;bf:l_- I
TREPE - B At B (PGA) v+ B (PGV) & k=R o 2 -

ipgzded WAt BRI T BT R AR R TESE N ERMF B F]P T
-2 S AE B At TR I B F R (E4H
£202000)  HArEFRE 54 BIRAG ¥ RRNS ] - RIRIERSE o
(2) ¥ A RUR

2R IR g e e 4 3 et B RR By 2 R # @ %ﬁﬁi‘c P R T

oA de 4 a Rk R RBIAFEA LI A RBSSE NS RN
B A, A B P AR AR AP R S FARER R
ML R (R 2 % (susceptibility category) 0 A9 S5k 2 F R B ki

Lol P RR WP ol TR PG Y85 o HAZ-Taiwan B3k 4 3R
CAZ L WRATR N Mo B AR R AR B E Ay

A RAEBEURET MG (48 0 2000) # BRI RDLHFE

Bl HehE 4 B s X H R Bl RS AT S A RLE
de i £ AviE RAEG TR 4o B o HAZ-Taiwan 13458 FR/REH R & 80 4
BRI EBE - BRHE- TRRE A LRI R LR RS
FRR UL E TRl W AR R LB A S gy LR R
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2. 14
HAZ-Taiwan i SLE - S 4 iﬁﬁiﬁifﬁ(?ﬁiiﬁﬁaa
PABET o2 FEFURRMNRIR S
R (32~ 216350 1999) c TR EE T8 Z T RSH L ~FFH D
TAZpRORERY GTE T OB RPER o IR AT S A R 2 35
(1) *ri#
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(5) #% # t94F (High potential loss, HPL)Z_ % *

BAELTIF LKW g ZRFE  PTR - FRLrEE AW 2 H i HPL
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BRKTRGATES 28R g

(=) HAZ-Taiwan 2. ¢ T 3 4 3% > ;2

—BETP L I RRRTE O P RPF REINF FREF TR
A > aUEE S AR o NER P ABTHRLTIA =R S 2%
PRI L BN R AT AT AL PR R e
2 (Perry, D.C., and Subbs, N., 1998) « HAZ-Taiwan 2. & % 4F £ 1= 4 % » ¢ 3
HEAPF N REATL S LR R H LE-ad h AT R A
.':;f‘ B A B AT o

EHEREMAEA B

HAZ-Taiwan % 5tz 3 BB BEAF A Gt GRS A N R4 3R
Moo RZEZEPIREAFART P F oM T BAHP (BLET > 2002) -
(1) g2ragEdEa i

b’“r%ﬁ%]% TR gEP R GE SRR B AR Y gREs A R
FHRARTORHER RS S - F IR LB S A FEPD S AR F
TP FEGH S RS E L A RBR BT a2 HE2
PO LR
(2) ZHp NI A

BHRPIMAR A BYRD BdgA ¢ 7 p S Bl eE - E o 4
Rap B AR AR MHRF WA T TR A TR T % i
AP R E 5 iy o RERRRATLEZL A B AR FhHhi 5
i fiE b g4l > e id AT A 2R 4 ~ 2 40 S (acceleration-sensitive damage ) (4p
AEE W ETRA G RERY) E e () £ A AT EE R
GAEIOEEE S X R (drift-sensitive damage ) (a‘ﬁ)‘ B~ bl s AR
Brgi) B (m?) #2224 o
(3) EF42

FPERGHFALIFAFNE w22k a3 £ 8 o wipite
RErEi PR G 2 REFEY (MR*H) ZFEFT> S EE
L%?%%(éi%‘@mﬁ’mmﬁﬁgﬁﬁiﬁéiﬁ%iiﬁﬁﬂ?ﬁ
BATE RIS PR 2 RS RIS R AR S B S e i
SR AN A R R S R L R g o R DTS 75
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PHABEFT Y ELET c ABPR T AL T FEF RS A Y E o
FAE AL AideT (Rid »2002):

DEXE A

FPRBHIIRFASPRY 4EX A4 1842 a2 PHTLE
FABAEL R FRATV B LB ESBAFLTFLr A EXE 34
¢ 357 ¥r A & (disruption costs) HAEE F Ak o ¢ TR K FE ST 0 TF 2L
BHREBFTL R LS AN R A s R AT Do
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BERE L HEMZ LS AT AR Fla ¥ G3te ¥ A o

@ ¥ Flerdf4
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2. TRt #r(shelter) | =t ficledrips » A B/ ET 7A AR A

() FEXE "2 Gr(FpFlazad Rasi > a & RAENTE) Horg
?;}iag ool BB Hg;;\,,wm,,zl—;};rr}g*ﬂﬁyf—_fu,,f#ﬁ 51#?
B o QT R il E b Y L 2 BRI R S - Tz
MR d 22 S 2R S BerH Y d AR H RS

x2
o

2) FEEYAELT2 A B/ R FER
#x&iéj$\&ﬁ&21w$\3¥9#§o

4‘._":

21

7 AT B E S

HAZ-Taiwan & 3Lt = 2 3t i e B 3 72 FRES 2
ugaﬁ%ﬁz@%%ﬁ,aJ@f;@zw%ﬂ%ﬁ:%ﬁ%%@‘ﬁﬁ“
BAL PR S T 22 - BEFE)T G 2 AT e Herggm o 2 TR
FAC AT ~EPHAEEI B R R GREERRRBFETH A § T e

v % B o AT

gzw

1=
il
&
Wi

BERENG T 7 R~ 'Hjmpﬁé?_ﬁ@“’\ mAEEE
L EGd 3£Vﬁ‘ﬂﬁﬂﬁqﬁp§’“iiﬂ3yi$}%‘ﬁ°
@) Feafdr- AReG2
AT AR r RAENR2Z ARG A& F e & HAZ-Taiwan i 5t

~ o~ o~
(8] [\ —
N e N
B 4 X
[T |

PRAT SRR R W A A RS '3_2\1%;—;\_;@@9:5&9:@4 oA

oo Bdaf 4R G~ 1 > HAZ-Taiwan @526 & S AR 7 i i > et |

22



%

$o% FRELTIRGTERERE G 2HFH

B o2 AN E R Bl WM (R R B LA G
o RA IR R RAERAEAGHGE) 2 R R LAY WEH 2
i S rTiE gt FM 0 BT I SN R RS R W o
ﬁ@%ﬁ%$’ﬂi@“ﬁ#??ﬁ@ﬁ@ﬁ%?&rﬁﬁ’“ﬁ]Aﬁ%@,
F2 A RATRARR 2 S 0 RS R R B S (B LR R
2004 ) °
BIZE] FEXTRGLIMRTER
PRCERGRFEERG /D AR AN RFL B AF LY TR
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