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ABSTRACT

With the impact of climate change, Taiwan's Taipei City has been experiencing frequent extreme
weather events, including high temperatures, heavy rainfall, and droughts, significantly disrupting the
stability of urban life. Additionally, the Central Weather Administration warns that Taiwan, situated in
the Pacific Ring of Fire, may have entered a "seismically active period," heightening the risk of a
catastrophic earthquake. The resilience of the city's disaster prevention and response will determine the
speed and quality of post-disaster recovery. Hence, it is imperative to establish a comprehensive disaster
risk analysis framework tailored to the city's specific characteristics. This study aims to explore
international methodologies for disaster risk analysis, integrating them with the localized features of
Taipei City to construct a suitable framework for a comprehensive disaster risk assessment. The study
applies the resilience city analysis model provided by the United Nations International Strategy for
Disaster Reduction and the National Science and Technology Center for Disaster Reduction (NCDR) to
evaluate the city's resilience. The focus is on enhancing organizational preparedness, risk identification,
financial strategies, urban development, natural environment, systems, social capacity, infrastructure,

emergency response, and recovery in the face of various disasters.

Through the establishment of the comprehensive disaster risk analysis framework, common natural
disasters in Taipei City are analyzed as examples. The results are incorporated into the regional disaster
prevention and rescue plan, serving as a basis for relevant authorities to refine disaster management
efforts. This study, in its final report phase, has completed literature reviews and the establishment of
the all-hazard risk analysis framework. Case studies on earthquake, water-related disasters, debris flow,
and large-scale collapses have been conducted. Expert seminars and workshops have further validated
and promoted the project's findings, eventually integrating them into the regional disaster prevention
and rescue plan. Key findings and recommendations include a focus on risk assessment for policy
planning, utilizing the risk matrix to quantify disaster impact by multiplying hazard intensity and social
vulnerability. The social vulnerability index was computed based on NCDR's disaster reduction data,

covering exposure, disaster reduction preparedness, response, and recovery. The analysis revealed that
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communities ranking high in social vulnerability are characterized by a significant population of
vulnerable groups, prompting suggestions for social welfare systems to prioritize disaster-prone

populations.

The research quantified probabilities of earthquake, water-related disasters, debris flow, and
proposed specific measures, such as seismic reinforcement for aged or structurally deficient buildings
and engineered improvements for flood-prone areas. The study also called for a deeper examination of
various causes contributing to disasters, such as ground acceleration and soil liquefaction during
earthquakes, emphasizing the need to revise the risk analysis framework to encompass a comprehensive
evaluation of single disasters with multiple causes. In conclusion, this study contributes a valuable and
comprehensive disaster risk analysis framework tailored for Taipei City. The framework, coupled with
specific case analyses, provides actionable insights for local authorities and relevant organizations to

optimize disaster preparedness and enhance the city's overall resilience.

(Keywords: Risk analysis, Earthquakes, Floods, Debris Flow)

3351



TK T AR E2ER54(2) - 3349 - 3362 (2024)

Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

N

SR E I Kt B R TR ER 1973
FEREN LR, 1973) » (RELIBHRIEET
Zat B EHMIE T TRER AR SFE K E - WihE
R RV ZENEML « WFE T SEERK
= qHhE K BeE  KKE - WHEE T
TEFERTE SSHEMERIFE S THER « SR # HIskEr
SKETHERY BRI S S mA RS - 1
ORAE SE F 3R REAUR - AROMIES - K
DIESAIEE (R RAVAE a2 2
P b S8 25 R B AL - slE K
RETEBRET T FREEFEVTROES 22 R 2
TH~ BB 23 RS 2 7H ~ 55 27 5RE5 2 TH ~ 55 36
REE 2 TEMLE ~ KEDHRGHE -~ sthla K FHH
AR~ SEEVEBMS S EITEIE BT
faat - DUHECRHEFFEA R - IR EEZIL
FaEe CENERSE - MEILT
K~ KK R BORFE
K~ 228~ BORRE FACHE
R KRR ~ BOR ~ AROKE ~ k-

)
o
=

i

H AT 7 B it ] o2 5 2 b 22 B B A S
SRR o BEERE B B b A =UE F M TR
S £ —F(Hammer, 1972 - UNDHA, 1992 -
Alexander, 2000) - {z#% Benouar and Mimi
(2001) ~ de Leon and Carlos (2006) ~ Kannami
and Takeuchi (2008) » De Bruijn and Klijn
(2009) + Roberts at.al(2009)HIHFFLEERAE 2000
FEREHSR b E SR — B (ERE KA
2010) » HIPFAHS Fo 1 = BLff 558 2 3
T o R S 2 g ot e 7y s 5 S e B i 59 1
b & A R > B 7K 25 e
BURH = fEEME - ATREE NG SS it i o 2

3352

TR EAESSEE - R Z 3 R Ak K
F o BAEGERERER  GIEEKEE
& 3 ] v B R R Rt - TS e
BR RyEfaggEitlE - AR SRR A S
Gyas K o (S SEAK K E SR E
Bk o KEE b E 2 SU1F H AYRIE R [E
I T 4ie 1 35 & R i 99 158 W 2 Y &7 2 s HUEL S
[ - HFEREE - FHEE 2 BUNHE R BEALE
B AR E] ~ K TREARSE  fEKETE
e - AT DARR AL KBS THARAE - AB
REEATAL ~ FIA K EFREL - R K ERROHRR
FEAL AT S B B T SR B S8 RSB Y R R
&S -

FiraR Bz (Risk) - B s E E AR E 5
AT AR 2 fe ERE RIS E - KEF R
M EEAR AT SE T ARV - BRI
ZEE RN sEaREHE T 2R E
(identification of risk factor) - & =& & 43 it
fe 55 = W+ 70 7
(vulnerability analysis) B J& i@z <5 &) > fifi &1
(estimates level of risk) 2B » 434 8 ¥z
MG R < 5 B AT B8 T 1 S 2
AT

(hazard analysis) -

B3R

ABHFE A 2 JE PR - AR R
% JE B 5 it (National Risk Register,
2020.) ¢ 5 [ 0% 42 1 i 1@ S8 R K 5T &
(2018) 7 fE F T BifE G & 2 X A FE M E
H— & 52 2% K R < 8 > J7H2

(D)~ @A
Imp=HxV (1)

R =TImp x P(I) 2)



Hrr > Imp {7 Impact > KEEEE : H {4
% Hazard » $F G V AREEHNEITE
P(D)AF SE AT TSR A4: H3 R fU3E Riske

KEm b

ZIKEHJLLU%@L KEREEmFEREILT
ZKF B o IEBE RIS R % K E
?%SEH’:?FA%E%ﬁﬁLﬁE’Jﬁ*ﬁﬁ%% HEIFKE
ANEACHAVE A RREITIRET - HESH W
R g AL R St B i R e ey © /K SKDARE P
B R =AU/ KB ES B 2016) E B R ETT
PRt AR B RR TN
Hh o W —OfR £ RTES R R AR A
=

2-1-~ fEERE
(1) HhE

WEEEESE 111 FEILHSENE
EOMBE T DR R A | RIS
SEERGRETE > DL LIRS R A 6.6 K
HRSEH RS P IR 22 R S HE A ,(2018) 2 7B
e E RE K GEEE Z TEIEH » WE
1 iR«

KA 78 25 = 8 i B 5 AU (Taiwan
Earthquake Model)ifF5EEF% » 1£ 109 2
BRI AR 3 0t R JeEL B 5 5 (PSHA) B4 Y

TR S0 FEEAERIG S ERRE
(2020) ; EEAREZHAFEART 6.5 HeR - L
BB 40% ~ hEE R 31% ~ FEE Sy 15%
FOREEE Ry 95%  HURAIK 50 FEEREN
ﬁﬁﬁfﬁgfﬁ KA 6.5 DL EZHEE
= MmEEEEIL T BLE AL T AL R ET e R 2k
50 FEEALTHE AR 7.0 #HEZHRT
6% » (HEZ B L 18 7 4% A2 R HE B TR AT

il

T
= s

EalmTESYY

3353

TS FER - BIE - LA
- W~ KK s B E b AT

e
—

RES EEAZILHE 3 42 50 - 401 2024 £F 0403
fEEEE Y EILHINA 5 99V - A
STEELIARAR 50 FEALEE SRR 6.5 R Ky
40% - (EREZILHEARBRR 6.5 HEZ
R > HAH 0.008 »

@ Ak

KK 8 R S LB B KR 2 24
JNEE B FERR = ¢ 200mm ~ 350mm ~ 500mm -
650mm /K 7ESAE - DL 2L HBURGZKH]
FREUE 1 /NI BARPR &
130mm 7 /87K IS e 1T AT - I B
fi HR AR 30 o3 DL RV IS T AT
WIE 2 2[E 8 Fik o W2 /KFZF RE] 106
AT GBI PR MG 58 - ZERF Horner
ARG, 2 RERER  sHREHRE
B[RRI GS R - PR PR R A
JEER PR B AT T3 A R (A -

Q) A EARRUERA

TR R RS R SR (5 o S R
BTt 106 SR 110 B E AR AR HE
R AR SOKIRE 111 5205 36 1
(RSB - i EILT GRS
AR EESME  WATHEER EELHE
jl:ﬁif:‘WZiEﬁ%%EﬁE@ O 9 FrRe
FIFE AP B E TR - HE A eREDK
SEME] > B B S B A TR i

78mm ~ 100mm -~

2E/KHIBRE 106 4 T GE it rg &5
Ve Pl 58S -AEfRF Horner AU EIT 12 704

ST T R A R (A



K+ PRIFFEEER54(2) : 3349 - 3362 (2024)
Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

T,
P £
ASL |
!
A >
X
P"
4,
o
kv iy
R1Y -4
=
o
EH &l
UBEEREG 65 2R Y i
PGV (cm/s) CJorsxzes
B 725-1500 Rmam VSR ARAR100%K
1000 15.01-3000 RESE AKRE
30.01-50.00 RAESH o B 015m - 0.30m
N s0.01-8000 RueH i o3om~10m
[ 20.01 - 140.00 RE6H J10m-20m

1~ LLfE S 6.6 AR 2202 B RE R ] 3~ EALHT 1 /1N 100 2K /K e E

Fa
= <
~
9,
3
1]

Amn

1
& R
CJoraxees CJoraxue=
pULNE L L vER: 2 V)RR R1308:K
AKRE AKRE
B 015m - 030m B 015m -0.30m
E'L! 030m ~10m E,;', 030m ~10m
[ 10m-20m [ 10m-20m

2~ 2L 1 /N 78.8 ok /KI fEE 4~ ZIET 1 /NEF 130 oK /Kig it e

3354



[T
]

=h

1]

CJoraxues

24/)0E5 IR W 20084

AARE
032R<AKXME<O0OSAR

P oseRr<AkEm<12R

Bl 2R <AKRR<2RR

W 2ceRxsmaar

| EPLSE P

5~ JKFIE 24 /INEF 200 22K /K TR SA(E]

-t

i
7l

STH

1]

CJeraxae=

24/ RBE W 3508k

AKRE
03RR<AKEE<0OSAR

P osaRr<AkBm<12R

| BULE PET TN

W 2R RxRmaar

| EPLE P T

6 ~ JKFIZ 24 /NIF 350 = /KBS E

TS FER - BIE - LA

ZIEMEKE - #E - KK - LRz @b

3355

]
CJorsxzes
24/)\F5 R W 5008H
AKRE
O3RR<AXBR<0OSRR
P osgR<MkBE<18R
B 2R <akmm<2nR
W oRcxRmanR
[ BT

7~ JKFIE 24 /NEF 500 22K /K TR SA(E]

L

CJoraxae=

24/ BRI MOS0

AKRE
0ILRAXREOSHR

I osar<Ax@m<12R

B 2R AkRR22R

| ERLE P SN

| EPLIEET Y

8 ~ ZKFISE 24 /N 650 22K A /KTEES(E



TK T AR E2ER54(2) - 3349 - 3362 (2024)

Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

N

qTH TR T

e
| BT
| EXaUT 01
9~ 2ttt B EE
2-2 ~ fE5EE

KT 2 FE R K FPTREH O
T fiif# NCDR) 2 & i K 8 & f} 48 b
(DRRstat) fft 51| =~ tt & ffg 55 & (Social
Vulnerability) AHBEFEIZHETT 7347(2013) « J5KE
&K 2 1 & 59 [ 5 f5 F5 £ (Social
Vulnerability Index for Disasters, SVID) » &
(et EEREUT e E/EOR N4E8%E) - 11
RS FE RN AR I EAVRER
PAR Gzt & e sE A RIAIE ~ HE5T i AR
73 - ttEREgs RSy - Fonlz K ERFA
FnlgERkS o [FIRF IR DU AL TRk -

TRSK BB A 59 AP TR AR AR IR
D RBIUASTA(REER ~ BOSE - IR R
TEIR) ~ 12 {ERIH 358 ~ 32 (SR A T3
i -

3356

AREFLRIB RSB E R G e g9
& EREIHEER Gy o BN
or B8 BURF (ORISR E R DUAUS -
LN Rl e E e =Y S =T S g U
ROTFAFEER ~ BOCERE - IEERENR) 9
(BRI A5 4Rt 18 (Bl T 24t
H B4Rt G RE IR - Hor IR E (+ )5 1R
HHETA 10 11 > &E(—)fEFEAIEE A 8 15
WF 1 Fon > BN EEEET R SRR
AE > 3 e AR LA E > AR
A pEdrastH -

KetEREE ¢ HEILT & BEASE - i
i=1,...,456 - 55 i (Bt EHEGI AL EIE
LISVID #om » 2% KB ERI2RME - it
HegsrEaP b et bRt =g - B j &
I BENFIRFE kAEFEREIOR - S
TORA HEFEERATE - 85056 (25 ) fE
B 55 b (EFEREIE ~ 55 1 FE AR R ]
?%ﬂ—Tj%Vi,j,k,l °

RSB H B REAFE HERTT

GHETIE  BUEN A IE A R S R i
P Ta R diE 2 8 S (OB (B 1R - JTRESR
EHEE - HEEE(ERLITHE)FR

Zijkr = v”#_z]kl 5j,k,l (3)

Bt 9y SeSDj e o AR v j ey 2P
ERARERE - 8 ARIEFEEE T -
8k = VAL FE R4l H B B W It & hfe
FIE » 8y = — VRIS A H B BT [
EHESIRE - (E e AL KM - B 5B
i 8B 2 ARG AL FERESVID, 7T U =
BHET -



L .
ik,
5 221 Zijkl

k=1 Lig
1 K;

J
J

J
=

SVID; = — c))

St J REST KGR 58
AR Ly (R | ST &

Lig
. 22 Tk
FEIEIUR 2 FE R TR 4R - BZ“L%;"'“{JC%
Jr

L.
. jko,
Kj %25 Zijkl
k=1 Ljk

FJ TP k EEPEIOAE 7

EIEMEEE - #E - KK

TS FER - BIE - LA
TRz B

REF J R E - A gE i = 1,..456°
J =4 FERETUEIEK + Ky + -+ K =9 fl
TERTAITH S, 18 {4 -

2-3 ~ [R\BRAERE

s B IR - ROHR ERRA A Y
[\ bR | - X EFT RS B AR
AR Y BRAR PR ER > Ko
BRSO S H R DAL 456 HEYF
HEERIERE

*® 1> 2o i gas AR

g oL
e | e | mmam | g SRR
T BRI BT
N E LT TR
N ElLikA LRk
B HE T T
o~ BB
e
v | R JEAHE - Bt
HER - BT
B - = B Aok
% - AT
ALBEEERL | 5 I A Lk -
bt | boER ARABR | Kyt
h= =l p——— ET R (& | B L T
JETD /AR T Eak 0+ AT
W EELERDE | | sy ETC A T
88 SRR - ABgEf st
2 EERDEEELN | | L AR TR
B | s | ZEImAK ARG
we [ B R B | i A TRk -
S eim o | | e BRI TR -
o il ARG
- 4:0.5
" S EEEE R | BT
B g AR T | smEmAL | ARt
ey - N N IS AR
T EUEREAREE | | epg o ARG
EREEAE | | BRE ElLites

3357



TK T AR E2ER54(2) - 3349 - 3362 (2024)

Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

Tk | %R . BT | . o
o | | mmE | P gt AR
EREEERON
A
% | ENAE & EILTan
S R | ¢ | A
fe i\
REEILTREHR | EILETE -
AR AT (TH | ARt
» e A -
ﬁ@*%“ﬁ%” ~ | msReEARAS
Lo G5 N5
BT B B
Rz [1x100%
REEILTRER | BT
IR AT TE | A
BB - iggéﬁ@ﬁ%
o B T B P
A L1%100%
FRETREAT) | EILTEAR
B T L g 2 Do g
W | smEmAmoe | - |00 R R
[1x100%

\ ZEER P | ETas
| 2P RERARRE | g e A s A s | Awgest
B | g | ERAR Ak Pl v
i REZERE R | BT Es -

T2 IR I § v rée LTS EAR -
jj S'Z*%‘ ﬁ#@?%ﬂé}( %Tﬂﬁ = E‘: 1 Kﬁﬁ%éﬁ§+
4i:0.5
RN PRI A S R R 0

AHTTEHE 18 (EfE A AR 1R - 4
BRI GlE > ELEERAE 10 Fos - SRRy
EGARPAE - — NS PEBERE
e RO BaRA S PSS - (B0 Hi
EFAE PRI AR IR - R A B2

ARG PSR -

3358

et (R — 2 B IE R EUE R
EHZPIE - BEEE 2 EZIEE
HEg R PR - HaEfitiE - Ad
B taftreEREEABC KEREFEE
N EEAARENE - WEAE - BEA
B SIEEEEOFEAR EREEEDOFEA
8 PRI RARUA S AN 1 &S - At



F Rt BAL EHesE 8 IR EHEIIE
Ty ME (-0.881) EHA(E (2.014) Z 4
B 2Ry 5 oy RSB IR EE  FHE
TR 2 Wi B R EHEsEER
MEA =L R E g E 11 Fros -

TS FER - BIE - LA

ZIEMEKE - #E - KK - LRz @b

18EEEARER AR
SRR
- A0 B iREEAYN
. ;kE'EEAN E N E :z;:i::i :lmlﬁiiﬁﬁﬁi
: ig;i;ﬁ;:?gi;m?sum : ; :T:iess.m;um:x é‘é‘“”"‘
| F-1- N i1 B EEEEROTAN s
B EEEERAKAN B HERA T )% &
B BEBAN% .-
- . 11 ZAEH & B ghETE s 4E
@ 10 ~ 2L s (L e E SE IR
F 2 2 S EHEIEITEE IR
B/ ME (FHEERETIE TR -0.881
RAE (HEHETIERE) 2.014
2 (R AME — i/ ME) 2.895
o By 5 FHREGHAEIE (2 HE5) 0.579
Fak 1 -0.881 &-0.302
FeR 2 KA-0.302 % 0.277
HEHEIIE ) E 3 KA 0.277 £ 0.856
Hek 4 KA 0.856 & 1.435
FH4R S KA 1.435F2.014

AWFELIMIRE ~ K~ BB Pl - R’
HEBERREILR 456 BAVPHEIE BV
{ETHE Ty &} > AT SR (Y i) RS A
(X fh)4g Bk b B E - AP -

b7 I o SEE gAML - ARHTE
t—fpFafam s E BRI 4 Sl EENEY

3359

EU5HT - BRI R (T4 - 00E]
13 FiR - EHUEE 4 bl EA 12 B Hep
S QUAMIEEALIE « AR - 365 4
4 8 (BESHRHEELE « A
B EHEEEED  SEEOE B
- HEEPPIE - BHEEHEE B
SR AR S ER  E



TK T AR E2ER54(2) - 3349 - 3362 (2024)

Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

R R R 5 /K S 650mm/24 /NE By {3 »
EH S a0 T4 SRR EA 4 @R
R bREEZ S - g AR - JeRE S
H- jti&@ﬁ SH i Aioga 4 Rl

JEp I > R bR Ry 3 &K 0 oAl R AL
F U aﬁ@ffﬁﬁéi AL EHEE - 5%

EGEAE -~ AR E -

Ll xE =

598 9 W 5

0%
[EmE

[l 12 =04 S R b AR b

B ER (AT T8)

R e

BERE

13 =Ibiie

PR IAKE
RS SRATT -

3-1- #E

4= S B (AT -+ 44)
FHATIE AR T - AR

1 %S W8ERy 2 HEGEERE R
RE) > GRS RIS ERE R 40 AR
TARITEBEE TR AN E -

3360

2. THRETT © it RE Ao B (R
TRt -

3FI$173/£ TligeR B S 25 S/ N AH Y

ISR LN S EE -
F‘ %}\ * B ERE -~ R AP
CIFR-PHFFIMEE SR BT - KPS IR

[l A SRR ST i€/
3-2 ~ K$E
3-2-1 ~ 24 /NEF 650 oK [HBIE

1 FAmMBER Y 4 (HEEMEEZ R
[JJE%?EE IETTEE - e EE
) b f S(P g E R - b
Eiﬁi L& I B B R m e R
d(EMEEZ ) - R EE 24K

R BOR > TREAERNIELET A -

& 200

AR

TREIE - ST BAKp
FAUKERMZ SR AR
a2k

FETRETTVE © IsREAT S T e/ Nl A
B stEKERER - BEEA - BLE
BE ~ PRI A FE IS A R PREFITTE
SRR - S SR SRR R SR B
HRF (B S B AR -

3-2-2 ~ 1 /NEF 130 ZR15HE

155 3 s 4 (B (P s AR L
T&Eifﬁii C EHEE - BEEEEHE
) femahm e f (Pl E R - Ibi
EE“}%E)& EEHEIE Ry SCLEFR
LNRRAVE S w ACTE SN co)i-3- 2= L VN,
IETRETTAEN TR, -

e 5 48l
= g;z?



2. THETTE + hnsafEa s Bk 2K 7K
BRI - MEORH TR
Ebﬁt°

3[31&?37% Jn LA K 2 SR NAH Y

KK REF - BEEA - FLkE
Eﬁ@% » PR FE 553 A O PHE 5 E
HARAREAN » KBS SRA S SN
HHE S BT SR -

33~ AR

%3 EEER L 5 (MEAMRESLE W
AEAGHE ~ FRERER - ILRENKR
B EREEFNE)  mE8RANEE K
g9fbEEEAE > S TR E TR J50A
AR E -

THEHE s K R F R R A
HEE - LEDUT ~ REHRE - 5IENE
HEREHR R AE - MR - BB
IS -

FETAZTTVA © g B S 5 e S/ AR
B st aRbrE PR ESE - EHE
HEEEN - B0 - PRI FES
5 N CIRRPRF S e SRR RS - S eS|
(RS RR B S0 ) SRR R AR -

E s BHSER

AWFELUEEE - HeggEllic & 3 A
FRAGHETJR B M7 > [RIHRE LA 635 b o3 A
HEZRZ N > IR K3 ~ /KK~ BT
ST > AR G RA TR SR B BT

1.

1 &tEREHEyEE LRI 2
Lt G RE sy PR AT 2 rh i EE R

EalmTESYY

3361

TS FER - BIE - LA
- W~ KK s B E b AT

e
—

DRI Fols K 99 B4R A\ Bulm=s - 30 - 1
B2 B R I SE 5938 IREE A
(62 > AT BRI AR TRt
& 2 [ ggE AL -

DL RaiEs o pg B 5% AR P | BY SR B AT i i
ZHREEELHEL T AT o RIKHEE AR
e EREEN 4 RGEK 6 59) 21BN
[RE BV EAMEZ S > Ws{biA
SRV R R 2 > SgRFHEAN A
5 ST B R Z EE BN $E £ 2 5531~ )
Pl HEFD)

3. KSERTERSSAE 24hr650mm HYEEE N EfT
ZHIIIHT > T B R B R — fy B
Gy RREESNEERE 4 DL E
7 M #E AT PR 7K T /K 3 Y T2 DA )1
KRBT ERDE » WisR LA /KIB R 88
TAECZRELF7KRFT ~ #RE KR - 502
FHd 1 B KRR R R 2 BRI s S8

T8~ AKEE 2N St HEH)) -

DU AR SRR T B HT
BN F£V&m¥i@*ﬁf“ﬁ'ﬁ'ZF"ﬁ E 5E
KIEEBEEEERE SN 3 R BN A

TUVEESF K ~ B AR L
HERESE - BHRTH BN B SR R R

Z BB € Bl a0 St
Z HEB) ©

I~3Fp

. BEUEN(1973) - T A E IS KR EIE TR
BEDNFR  FAEEHILH > H45715 -

2. Hammer, W. (1972). Handbook of system and



TK T AR E2ER54(2) - 3349 - 3362 (2024)

Journal of Soil and Water Conservation54(2) : 3349 - 3362 (2024)

product safety.

3. UNDHA, G. (1992). Internationally agreed
glossary of basic terms related to disaster
management. UNDoH Afiairs, Editor, 81.

4. Alexander, D. (2000). Confronting catastrophe:

new perspecitives on natural disasters.

5. Benouar, D., & Mimi, A. (2001). Improving
emergency management in Algeria. In Global
alliance 1nfernational workshop on disaster

reduction, Reston, VA.

6. De Leodn, V., & Carlos, J. (2006). Vulnerability:
a conceptional and methodological review.
UNU-EHS.

7. KANNAMI, Yasuo & TAKEUCHI, Kuniyoshi
(2008). TTHHSEEER 7 &0 7" AKSEE ) A
771\yx Y ha—RA, WMEEERS

&, TARFMER $41195 2007-2008.

8. De Bruijn, K. M., & Klijn, F. (2009). Risky
places in the Netherlands: a first approximation
for floods. Journal of Flood Risk Management,
2(1), 58-67.

9. Roberts, N. ., Nadim, F., & Kalsnes, B. (2009).
Quantification of vulnerability to natural
hazards. Georisk, 3(3), 164-173.

10. &8 75350 K F(2010) >
SITTTIEZ ST »

W 59 1 R J et [

11.HM Government(2020),  “National Risk

Register - 2020 edition”

12. City of Los Angeles Emergency Management

Department.(2018).  “City of Los Angeles

3362

2018” , Local Hazard Mitigation Plan.

13. &R HE KA Q016) » ZALHA K7 EE
PR HETE

14, NECES BT EQ018) » LITIER TE R E it
6.6 AR IR T2 -

5.2 & i & A TEM 2020 -
https://tem.tw/TEM2020/index.html

16. L ER/KFIBL(2017) - &8 M & b &I
[FRgRE-ZERE Homer ATCSEHT -

17, G875 o B SR AT (2021) - TEAE KR
To A S R A TE I 2 (/S R R 5
=

18. JESE BTSSR » https://drrstat.ncdr.nat.gov.tw/ °

19. 5 E ~ FHE - Blatk - B - Rk
H(Q013) - EE i@* HE g9 TR RS VDIES:
BEELRTAL > B EEIRRH L -

113 # 11 7 1 p J<f@
114 #1 7 21 p Bk
114 # 2 7 13 p &


https://tem.tw/TEM2020/index.html
https://drrstat.ncdr.nat.gov.tw/

