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Abstract

This research project “Seismic Risk Assessment and Management Platform” aims at
providing the government agencies, utility managers, research institutes of disaster
prevention with professional tools and services for seismic loss estimation. To achieve
this goal, it is necessary to continuously collect and correct the data of disaster potentials
and infrastructures, develop and integrate the cutting-edge seismic loss estimation
methodology, and devise application software as well as cloud services that cater to users’
needs. Subjects in 2021 include: (1) model improvement for near-fault earthquake loss
estimation and applications, (2) the next generation prediction model of strong ground
motion and integrated applications, (3) integration of seismic loss estimation and GIS
software, (4) resilience evaluation of post-earthquake emergency medical systems, (5)
rescue route planning and seismic risk evaluation of blockage, and (6) seismic loss
estimation of large-scale earthquake in Yilan, Hualien and Taitung.

Keywords : seismic risk assessment, near fault, first-aid hospitals, road networks,
Ryukyu Trench.
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H
L
M
H

B15-6 % 4f - SBci k£

AERRRE AR SR B2 ART TR BER T RERLPN D TE A
FHAS ) TREATALT o F WI‘%"’* Pk f o s 5 (B 5-7)° 52 R4
il %T*# Zi#¢%*%ﬁ?ﬂ°@*%ﬁéF%éﬁ*i*%%ﬁﬁﬁ’
PRERLRARREDFREP RS - FANER TR FERZFE LR

’E'Jé'z/»\'ﬁ;%ﬁfr BERZY o BREF A LA RS ¥ AL building_id -



110 & &

"DSI~5 > BT e e AT S5 DS R AJFHRE L I 5 A4HE &
#E*%‘ifi&#ﬁ*’&‘“’fi#ﬁh& E%'E‘#Ffiz #Ff%l

§ smmEgEs - a X
23E it[ EFE HE &SFE | #E
e ShBEAENRTR ~
=2l CAH. constr year - 2003 flaors - 17 0.2939 0.592 0.313 0.084 0.008 0.004
. EHBEAENABR
== CIH, constr. yaar - 2006 flacrs — 14 2 0.2939 0592 0313 0.084 0.008 0.004
o B
v M C;ﬁiﬁ:;f:ﬁﬁ‘?ﬁm s 3 0.2939 0461 0420 0.082 0019 0018
a BAERAENRER
2475 CAL constr year = 1991 floors = 1 4 0.2939 0.461 0.367 0.113 0.035 0.024
P EHEEAENRER
24 CAL conetyeor - 1864 floors = 2 5 0.2939 0.281 0.393 0.170 0.080 0.077
RS ———
Erind c1M c;ﬁiﬁ;ﬂfjﬁfﬁﬁm _4 6 0.2939 0343 0.458 0115 0.040 0.045
. B - B 2
v RML c;ﬁi;;:ﬁigﬁm _3 7 0.2939 0251 0.267 0.221 0.140 0120
a SAERRENRER
2475 C1H, comstr year - 1992 foors = 10 ] 0.2939 0.403 0.383 0.169 0.027 0.018
& B E
Erind 1M c;ﬁi:fjﬁiﬁﬁm _a e 0.2039 0343 0458 0115 0.040 0.045
RS ———
Erind c1M c;i‘ﬁz;jﬁffﬁm: 6 10 0.2939 0343 0.458 0115 0.040 0.045
P EABERENAER
2w CIL, consir year = 2002 floars = 3 1 0.2939 0592 0313 0.071 0.010 0.014
o ES e
St - C;ﬁﬁj;:ﬁiﬁﬁm 1 12 0.2939 0.251 0.267 0.221 0.140 0.120
& 2LEERENRER
2 C1H  constr year = 1954 floars - 8 13 0.203¢ 0.403 0.383 0.169 0.027 0.018
&dm c1ﬁf§§z‘* 1 03139 0.298 0.462 0.130 0.050 0.062
&l 2 03139 0239 0381 0.181 0.096 0.104
Bz ASRES =E2s EEgs
adim mﬁAgﬁfj %iﬁ%ﬁﬁi&w%aifffi%fé&?%m 1 03923 0.143 0.329 0.288 0.106 0.135
& HEEASEEESRENSEELE TS SEESSSELERER
2 S1H conetr year - 190 floore = 16 2 0.3923 0.273 0.513 0.162 0.031 0.022
. BETIEFER - E AR USHESASHE
=2l SREIH  constr year - 1995, floars - 13 1 0.2823 0.435 0.377 0.153 0.024 0.012
. SUNUESER - EETESALUSHEEASHE
== CIL. constr year — 1935  floars - 3 2 02823 0493 0.356 0.102 0.029 0.019
o EIaEAEERRMAER
ah SRCIH, constr yoar = 1881 ,floors = 15 1 0377 0.229 0.366 0.264 0.080 0.061 .

RI5-7 2 A4 3 ;s

A REFRAAPE Y RILER &R
6.1 4 B ®M

HEFRLICTFAPE RE AREOELERR2Z B Mo fEBL 2 g
AR P F LB RE i mR £ 8 E e Bk Uw iRy TR - LT ER
ygﬁ\Arﬁf#@#i’ﬁi%iﬁﬁﬁﬁﬁﬁk%am§£%$i—DEQ
PRE O FFEERAAFEFELTTEILIERE > L ERRE - & =

BB A B %ﬂ*ﬁ&%fﬁﬂaiﬁﬁﬁ°wk’ﬂ*’ﬂ* e
BRI AR M 0 PR RS 3 LB A S B AR RA 2 R BR R
WHEF G T CE R @R RIER ) [14] 0 R d 2 oA *"é‘%
240 AR 2~ B IR ufh'v;tug BEREED - EFF > ¥ 3 i d r B EREEE

Jfﬂ?m‘?}p‘%’dfﬁg e g o u/%i;rbﬁéélé IR ’\:;?‘f A B SR [13]
ot mgawpww%mp VRSP R AAF 2R SOR AR
dow%,ﬁ%ﬂwfﬁr%%ﬂ RRBHRLAMAE TR e o 2 ERG]

Pa-SI

m

m}

xswq

lrii:ﬁa

£

v

EARTFAWRSESRAIED L MEER HATI O PR ET LR
BorTBPLAAI AEIRGREFE -



110 & &

I o T A
FATEN G s R SR E D A SR R G L P S H T
fEo it B2 &% 0 ¢ B2 SR R BRI [36] 2 Bt B
T HE T I ETR G BOA[18, 37, 38] - BB R AL LA RN T BRI
Befe s AT AERANT BB ERBPHRERBERETHE 22 - By
B e R ST L e T B R S —k#%%;+&g¢®;wﬁﬂﬁ$%§%¢
SRR 0 F e B RN o HIRG R RE R R TR & £ AT -

6.2 i%ﬁiiﬁi%-%%ﬁis“

ACEERAPIN 2 EE > ST P RYEF S T RE RS EIREG ARG
Mjﬂﬂﬁﬁwip Pedpid B 4y LR EES T L Wﬁa%%“%ﬁﬁiﬁﬁ
MUR > TR REIFAFE - ERFLL s@iﬁfrizka C AP B RGTRY R
LE R - N & FEPE R R AR A #%ﬁo% Ko T

B TR AD PR ECE LI RER J‘I&%ﬂéa 1 & § FlF oo MRS
FI* RBNTART PS5 00T B

BB R GERSUE P15 0 % 0 b RS S B 2 B SR AR
AUERER  UATAT SRR AR R B R R RERL Y

o BHERE VER REETFF 0 ARFIFEFEN R FF ] o
'H},%: CHRPELREER CERREPMACRETR R SR (b4 Fﬂ‘m‘
wwﬁ~k$#%€xtw%%(wwrﬁﬁ%ﬁﬁ’$ﬂévfhﬁ*%“éﬂ”
v aﬂﬂ&*?hﬂﬁﬁéﬁﬁiﬁﬁ%%°
HAEZ AT BRI GRE TR 6L Y e BRI T FEFRELFRT
PREFBRGZREAFEIFTARE - T RFEPN ARG T RALE - BAEPRFERM
MARARITRRD e R R N TR B o Blde o RB|RTAH PER- S 2 R m e
A RETREBEER AL ST E o

BTERIWN DR ARE A R E A JKERE Gl B IR G RS e Bk o
ML L FBARG T RS Bl FonfcB iR s A S - BRRTE
B REA® o Bt 1 P 1 B R fRAR T FHEPER (S A) Bl 1 o fLHIR Y 5 f 2 BAE
Eend iRt ()RFShtd AR AR BRI QT A
AACRRFEAAEE S A QFMABE 1 ¢ RAFHEF R OTE L FRE AT
oo



110 & &

Eﬁﬁ@%:ﬁ/ﬂb‘ﬂfﬁ:ﬁ
(c=6,u=10)
2
(1, 10)

; (4 10
AR (2,15) (5, 10)

- a

WMIEER-ZIEAE H?ﬁ?‘}i xlEm

B 6-1 Feif b S AL T LW

6.3 BB P K BBTHE

A h T 2 BB e AL v 104 2 INECE BRI 5 A i IR KR
7

B £ 5EFAT K GIS B A fRirE 2 o D ATl BB 0 4o 620 ¢

-B‘

Nai)

RTINS SRS Z BT o fCHEBBA & LGB RTRELL > ¢ 3 R

Tk 5T~ i b s PR M E o

|

(X
EH R SBRATRE

* @ BoaREARS
FAtE \

®*® © B—ssims Mmu

© sm—Kk- Eiﬁ(h‘

A N
wIEE @ SAB-AFARN
. * BN
© B—AR-HEAH BEARBUHR © BEABAG
38
© H-AB-KHHE O BEARPHIE mxm- F
© % necaEp -

& Bexm-ExAK (

* BRMEAAGTEALBRES A OREAE l\
e SERHES SRR ABRE

© BEAB-BRHK i

© FAAK-HKAK PHE

SO ATRIBEE

o e , — KR

RELHBER
i
#ibmh
B

o HEHEL

. BRETER

© EMAK-ZHAE

© BAKK-LHHK

&

=
@
N
She
4
=
El)
%
F
o
¥
EiN
-_;.
Q.
>¢
S
®
NN
fm
=



110 & &

Ot r]% AN IBE I o U F R RG] 0 < IR R T R R R
P RN E R LR o bldeo Aok it AR AT Gk E 0 AT BB a0y g ik
pﬁ’li BEAFRET AN E AR o Tl A7 PE IR % 0 AR AR
dod B R TR KRB B BT I oA R R o 5B 2
By TR A5 E rgtmﬁ—"f#ﬁﬂ‘:ﬁ‘g%%?ﬂwﬁy ERFRE TRE
ABCE RAIHN o fEA S EE BTSRRI S Ui RE T AR R BT
i@ PR o

B
ﬁ

6.4 #7447 $rIEF B AL

‘o;é%‘rﬂ‘“rwif%\m/ WHEE ;e g m‘a‘<&i’ﬂf%1‘“{% iR 0 B TAT
AT R R %g&%;L%?”B%’u£%%m+@ﬂ%9ﬂ%%§°
ﬂ*!“whﬁm%ﬂ@w"gﬁ%ﬁﬂ%g C uE PR R B B R RE S
FAREI T S R T RERE SRR RS ?**%% B =

AR ARE] o AoB] 6-3 0 fraERL e KRR IR A S R R el B B e R
AR F RN R G RS R R SRR DT SR (KRN
14 F24) 343 NERHE R LS B FIERH e T RE g REpF o AR
AR R i R mﬁ’mﬁﬁﬁ B AR i&fﬁamﬂ é@fS%
PR s S £ 8 IR e £ S SN ISP E SRS e &
ﬁikﬁmﬁﬁ@m°L=ﬁ&%%ﬁka:%iﬁﬁg,?& g ®r H 3

It
‘_;.
3?\?‘

b3t %k 95 48
—&HTEREFZRBMIEBY
— (W) R 2%

Bl6-3 ~ c¥ B 2RRERETILH

6.5 % ot ¥ FRIEHY RILUTR ‘&4 175 B
FEFRAIEE s TR FFF - 0 - LIRREAF B HREFRLPEE B



R
=4
=
:a?
I
Wi
v
‘R
w’r?n
“’S
v
=
ﬁ
—1 %

LN
B I A AR RCR e

q;%ﬁxﬁﬁﬁ‘&, B3 @ 51 5K i B + el R B X A[18,37,38] 74 B
Pho Thanh Tung[39]z 4 47 = 2 ’f%u‘m%* REREZ B REF e s g EARYAC
?ﬁa&@wﬁﬁﬁm@&awaww%%ﬁ@%ﬂ’uT%ﬁwmﬁ%%ﬂmﬁﬁ
SR ERAARVIE AR KL R ) CFE Y RS
Bl RS R ARR B B A e R TREHREE Sl AR ARAR
TP ERRT O AR AR HREEF R TR ET Y 2 ) @3 BT e
B2 ARVATT R PREE R b4 RGith- ) Y RERRFF E5 KB 5
foro~ ERABF R ER B ARANER  TRRERE CBREEAS S M4 A
BAMBRAT 0 RAFITREERN S REE D L P PR -
;;fgmgfggwgf&m 51 ehif BRI BT 4T 0 TR P 2GR TR > ¢ Z AT MR
#1441 &~ 54D ARE 400 A s kTR AR E 221 B %*’*%H?* Rk R
BATH S A LIS R LS TR HRED 464 L TELES
[15]+ % su Thighway [16, 17]%7 7 chifs 3 R4 T4 o FAL KL /F%ié;u?; L
TELES i& {7 & %3¢ RHITT 4R L8R G755 o
HETH 642 65 AN E L S E R BEM BHIRT 25 5 R
“ﬁl’f’#ﬁ”?ﬁf&%lﬂf? $Th e Bl od NABRYGEAE S LV R E o A PRI
FERE AR 2R ARG AR RPN REE o R RARA
B 734 6-1e

i)

"& <

\\\ﬁrq

% 6-1 B RRR S

HH | FER M4 ;4
$ R © % & (km)
(ML) | (km) | (&) | (km)

oL T K 17 6 65 16.0 13.2




110 & &

A
| B AN

) Jinl

B 6-5 ‘I‘Sﬂl‘%:ﬁ*f“ ,Q"f}fﬁ’fﬁiﬁ'f&ﬁl;{{]‘?'&(}i‘ﬁfpﬁ@

BHhats X R
AE R0 E)Tmer f ot gz TR0 OB AR RILETE ' A 175
P AP PR B R G REER G R e o S MARBEERF A K
5-?:%#'“7* FRAUERAPM S RRG AT G R FA Y 0 110 £ R P
pRESRTA D A TR D R BRI RILETR AT 0 B ?;?‘*?ﬁz‘ﬁ;%frﬁtﬁ 2
RFEFRRAFFE O NAERE 127 d A% AP FTAF J B R 2 5B a1 R4
SO P pyE s PEL TATN D SO BRI TEP o R A RO L L
SEFEY T P W ERNT Y R E R 0 S A R L AT



110 & &

BOPRRAFECEEL T, ]L;gé%fr%—r% FOREF T T e

AP E TR TR oA LT o R e F R R TR
FEHEREASHFEFR O RRANT LR G LA 1EET 7 w3 R34
P R R 2 ﬂm’“ﬁxﬁ%% VASE R R 2 W R R T RERA
B AR L RTE PR 2 LH Y A B RBRT 0 B RILETE R 2B
BRI 2 (R RO B A R o bl BRI S % 0 T AL AT
ZHH oD R GHR T SRR ML AR R AR A 2T
(74T 58 B2 55 R 2 R AR o
S NERL AR RN RG
7.1 # B WP

A T ARt 1062 50 11 p % 36 =% § A ks T RSO
] fi#ﬁé‘tfé g F TFRHEK ) Bl RREF SRS RNEEREH R
Rxd &« B8R REF AN RAFEIS, ez ddd i RRY opré
o ek B R R 0 1 SR R4 3RR L A(TELES) 2 & M {4fda i 4 1 iF )
Rk kTR R PR S FP TR K%Y 2106 £ 3 107 & 444 T ooge
TR m BB | enk R *"’st“:a%i/w\ﬂ}fr—k L:;;L—jgrsgfgp—a e TR 0 108 Em s
ARG RIS R g o AR g R 2 B AR - 109 & RIS
Fe oo f;lg IR < A B - e grsia Ve 2. ot o ];&]%é ,;;;F‘,F‘gg“ﬁag %ﬂ%’%ﬁﬁf"‘ﬁé—
FEFUPRG LTI FETHEEM > ARBEH 23D 7 ol INE B F Lt RH0
BRHEBR UG BAFFRFIIBRHERED U2 24 o 10T 8T L R
BRI GRE A ERP o

12-82pFFIa LB Teks

B A RARER BB T O TELES 2 - 824 U4 2% > BT 4o
-1 2R g ids g ? MIRE2LEREST > Y 3 816%@ %’Hf'
LK S ATHERS > MEE S I3HEAS > LE i HRNEAFRENT 20
o 2EGHEHENZAF R 2T A d A FRIT o 2L RPE 2 IR
2EE (220 ) ~ E % #R(52 W) Frw R R L 4E(54 ) -

ARG RS Y R ARSI T I RDG S R ARG BR A
Low skl k- Jk(ﬂr;h;)l?‘ AASR A F AR B Z (P ,;)ﬁgy{,m?@i@n 4
Wk Rt bk Mf%#&i@%ﬁnﬂﬁmwgm@%*f%m4@
A N )E'JK}E‘&,_ = cBO025FAE FREFELZARG S IEA
ER - S S Rl - 913_:.?'5&(5‘!‘;!’;);’5.’ s )2l kel o d B HE
oo B R ARG BERBEZ (TRELTTED C FERer RADRELEE -



110 & &

<

ey

J=2 3 h?i Htli&i ﬂt@ﬁﬂ

\4
,%Kh?é Htmﬂ ii@iﬂﬂ
I{J ?u L

, TR
_;ﬂ “xum;k =8 sfum‘s \
o \w %
AR »3
P AN
~t o
; . L 2
/ O /
,,,,, / S (

to5 M2 toso M 100 to200

to2 M 10 t20 M s to100

to1 B 5 t10 B 20 to 50

t0 0.5 s 3%:485 O 2 tos O 10 to 20

to 0.2 B 1 t2 B 5 10

to 0.1 0 o5 to 1 O 2t s

10 0.05 H 02 to 05 B 1t 2

to 0.02 B o1 to 02 B ost 1

E 0.005 to 0.01 O oosto 01 B o2t o0s
0 100005 O o to oos O o to 02

= (b) HiE/E
B 0-1 ® 1“32& L wﬁiﬁt&\#

- TR beaila

S A EEL EEL

= L L L
i L '
{jﬂﬁéﬁ: A i A B st
= = 4
e 8 e 'mswm b B e L ke’ B8 e 'msﬁ:ﬁi@ﬂ
e il s i e il
FPTHR m J_.s;i' FPTHR LT FPTHR L J_.s;i'
g o R ¥ i A g ¢ A ¥
el ok el el ok
HBE e HiBeS
et
T T
=

=ty
T T g T g
EFE BRI BRI
SRR El i El i
= = =
Tii " 485 Tii " 485 Tii " 485
B2 wso B2 ws M2 w0
B0 w22 B0 B0 to20
0 s w10 0 s w1 O 5 totw
02 tws 02 ws 02 tws
B 1 w2 B 1 w2 B w2
O 05 ta 1 O o5 to 1 O 05 ta 1
0 02 to 08 H 02 to 05 0 02 to 05
H o1 to 02 H o1 to 02 H o1 to 02
O ooste 01 O oosto 01 O ooste 01
A O o tooos 15 H O o tooos O o tooos
£ /L £ L
(2) HRAmFEL (b) TR fEiHFES

BO-2 wi-h A A~ kErt



110 & &

7.3 @I F

RISWILGT L VA L B AW e e i ol 8
%'J%?iﬂ?’—'%\ix’iZF,;uggzﬁ :
%Eﬁﬁﬁﬁﬂi%ﬁﬁﬁﬂﬁ i&wam%@%m@
F AL T R R :
A3 ﬁ%ﬂﬁﬁ%4&*éﬁﬁﬁﬁzgﬁo
RS FHu8 A e B A o R FIE AL A2 R (dep Kok

...}
\u:
=)
-—
=
A
=t
(=)
|
)
s
i
%k
A4
‘qu \-‘-ﬂ

‘R%"E‘?ﬁ"
GBS HIFRBVERA G AFFARE RN T R ohiere @ik e ¥

0-3 3 71T h s % g #ul 4 eh F foTRM @Iy A AT o d Rk
doo FEETD RISTRA R A IE RRE -

R T TR ST NGRS
}K\Lkgw;mw—_
. e a " i) a
¢ R Hme R , e
gﬁﬁﬁﬁ S [I =l 465 {Dﬁ SR 3 BiNE
- T A Lﬁfﬁzﬁigﬁﬂ e~ $3TER A -J_lﬁjlj;ﬂl
. - fa st . . ol
PR R L A HE S 2L
i S ey~ A
N L) LB N L) £l
e 4 i e 4
keR eR
T T
2 i) ' D ?’?M&EB
B T-'fmﬂ
s pr e
BRI
et ]
el R
TEHHR el TEES
EE Eaih
JETEAEE FAREE
ot \ S
Tiii =% 6 Tiii H4Eh
M 1,000 to 2,000 J B 200 toso0
B s00t01,000 _ B 00 toz00
O 200t 500 RUEER FHME O s to100
O 1o0to 200 e L 20 to 50
B st 100 B w0 to2
O 20t 50 O 5 to 0
E 10t0 20 - E 2 to 5
5to 10 L8 1 to 2
E 2t0 5 F\IK f H D5to 1
Oto 2 ; 0 to 05
i 24 | ?F ‘EJ){':;]L =
() #8 * feo # (D) TepFgrsfic s 4 ek b

B10-3 @rdpfey 3 LA THE



110 & B

AN 2
14;ﬁﬁiﬁ;&%ﬁ%ﬁgaﬁﬁ’@ﬁﬁ$W¢5%’ﬁ§‘9 ¢
FIRFT LB 0 ROV RE L O RAR R Rl £ TR %ﬁgglf’w" %‘E‘
FlREgRGE R R ] T B e A R AR R i R
PR R SR BRI R D ERRE LR R B A F e

. b
CRT A Lt TR RGT BRI BAR R o




110 & &

7.5 El 3 L% e e

SHIRTHAERIT R B KRG ERRACEEREwR 7195 A R
?’éﬁ R AT A RW;Q&%&@;*%\m¢%\ﬁ@$;
ke B o okd wERS jﬁw AoREA 0 AR BT
BRI b ERATES D BERGTFTRRYT EFNA2F T
Ao BTG < 383

BRI Bk S A o T-2 475 0 4 AV Avp ROk R R

ek R P EMEREM AL A HFG wrfé]mnma,e I B ARIT 4 J\i

Voo FECEY Dok ?F\?@Qﬁ&flg;
f‘i;}ﬁ'ﬁ'{/}#-&r@ 7-10 #4577 > "2 gk W g AR
RIEEE Y 2 %ﬁ“‘:}ﬁ#&zpﬁxﬂké ) i
100 f b oo FEREE AR
¥ 28,745 + pF
B2 enpE 2o R DB o Bk S R

fek B

P

’“ﬁ?’

W2 1% 4R A

£%F

93 14527 # 7 i £ Bk AT o

m 2L 4
SO W

k- ’E,Lf*ﬁd‘*‘

#H.x

6B E

X!

3&—

P:l-l-;

EokzEin H L wp j\’}\?%ﬂ
,f‘f-‘_,\-fb‘ﬂr.:g \'\’%’ N
ki

£ 26,599,800 ~
72100 A 1 ST a0 0 K E p iR 10 LR A9 F L
1% 15970 = > H o 2

3 E X
EEINE 5
ApE S fE T

(

k4w R gé&ﬁ'i"\

2 7-1 k306 RAR & et
"1»7 »i _a7 »‘vV 4 r'i S 55
. e B k7 o R =k }\?1% %&#F% i 4003
BRI e Mpgelaiif o] Ak [f % ¢ RE R0 & AR [R % 2| Gy | <
£ |0Fad| B |oFad| f |tgad|f |0gad
SkAaE | 24 - 28 - 12 - 2 - -
Sk4w | 32 10 11 1 7 0 56 11 4.2 38
k% | a3 3 ¥R iy
BoR PR
&3 99 10 42 1 19 0 58 11 4.2 38
£7-2 LI B Bk S Bt
FE ?\;}F@: fur%jzlz\;i :F?T%,;g; RPE | Fppok | #kE o f Bl
-0 = ' ‘ = = £ (CMD MD % =
(%) (1 ) (4 =) "= | E( ) | (CMD) (%) #e
Sk R 44 737 703.1 80,269 105,654 2,683 2.54 1,422
Sokd % 1,957 27,935 25,815.1| 107,315 112,897 19,047 1377 14,527
Skt % 4 74 81.6 6,945 5,118 21 0.41 21
83t 2,004 28,745 26,599.8 194,529 223,669 21,751 9.72 15,970




BKHE E T ER K BY
I 400 to 500
300 to 400
100 to 200
0 to 100
[ ] askkitksE
HKTHAE T

kilometres

R7-10 k3R E A p k-kgRLIEAF

110 & &



110 & &

%%*ﬁ
1. =ERiscrr > 2018 1 TE'F%W#H@; I o
Fﬁ'%x]‘ﬁ&xé s FRER v}ﬂ;ﬁ\,;r_i:ﬁﬁ FABAE 0 2018 » I—0206 e i’%i}ﬁ
Ec#?p’\a’_ébt’/’v\%‘?J"‘ﬁ:?W%?J-\l AR E T WE R h

2Bk %E24014 5 S ¢ o

3.%Wﬁnﬁ%”i’ﬂ%%*%%ia%%ﬂé—%ﬂ%%ﬂﬁyW?ﬁﬁlﬁ
Fre sy R4 0 %5 NCREE99-055 0 &4t o
4, EFRIRY L FA LA 1999014 - —x BE B AEL
5. GARRY & FT3 4 97> 2018 > 120180206 i B FH AIRE o
6. Fr#P.(2015). AP LI pKFERLY 2 HEH. MM B AL L R S
BAEFEAFLTALY cBERE.
7. ¥ % 5.(2003). AMBT Ui RS EHEIRE2 RE] ABRT R PE L REHARY
R LR Pﬁg”‘?
8. 1 ¥ 42(2000) » S FErRTHAREAFTREE LRZFE > ATE R
1 AR TP uzﬁi‘éﬁﬁ ' Y%%. NCREE-00-056 » 5 #*
9. HiTHE(1999) "4 - — BB AP Era M RL—ZAFERTAL P RRE R
I P ST IRE 0 %% NCREE99-054 » 5 4t o
10. #n 3 ~ 2 457~ % %79(2001) T o —A B RERARTHBAPTERS N
%f&éﬂiﬁzw’ LAt e
11 £40 8 ~He B~ 223 ko idze 2002 " 4 3% VB~ FETR L
BT pRUCENTFEZEBELRLWTFEE R TE RIAAFY P oA PR
12 £40 8 ~ F1F 3 ~ FHRE ST 2fF 0 2019 Tk g ek E e BT R %
PR %L A R EE R 201950 o
13, A3 PR il AR B4 1 AR 2019 FE B/ S £ 5 LT 2 Bf L ¥
oAl > geptPep o
https://www.bote.gov.taipei/News.aspx?n=ABCA7DF2180572E8&sms=E3EF5A43DA
22E1CB ( F LB~ 17 pF ¥ © 29/06/2021 ) -
14, pgengaz % > 2011 o 7 L B SR BEAR G ) > poFRFaEF o
15. #£ 44 8> > 2003 o &+ BRI L =6 4 R-TELES ) R 73 BRI 71 7w o
NCREE-03-002 -
16%?i~ﬁﬁ@~%mﬁnmuoé'%$b RPN TR FREEE e
%;é‘iﬁﬂ”‘“ PR FRE Y ATE LR RSP RIS
17. F4 8~ 5 38~ F1F F > 2014 - WEif % TELES i sy R4 2k 247 3 (fg‘
PEEURRFRER) HREFR IR P L HRL RS BRIy
P e
18. % %5 & ~HRBe= ~ R ~ § 72502021 S REBEERL RS HFAPILEh

A FEIRBFRERFHEERFEFR o S



110 & &

19. United Nations International Strategy for Disaster Reduction. (2009). 2009 UNISDR
Terminology on Disaster Risk Reduction. Retrieved from
https://www.preventionweb.net/files/7817_UNISDRTerminologyEnglish.pdf.

20. Shiu, M.N. (2013). Emergency Department Overcrowding Analysis and
Countermeasures. Department of Medical Affairs. Ministry of Health and Welfare.
Retrieved from
https://www.mohw.gov.tw/dI-3079-d8ff7291-e302-4a8f-a2a5-8208c4alada2.html.

21. Favier, P., Poulos, A., Vasquez, J.A., Aguirre, P. and de la Llera, J.C. (2019). Seismic
risk assessment of an emergency department of a Chilean hospital using a
patient-oriented performance model. Earthquake Spectra, 35(2), 489-512.

22. Cote, M.J. (1999). Patient flow and resource utilization in an outpatient clinic.
Socio-Economic Planning Sciences, 33, 231-245.

23. Miller, K. and Vignaux, T. (2003). SimPy: Simulating Systems in Python.
ONLamp.com Python Devcenter.

24. Ministry of the Interior. 2019. Summary report by central emergency operation center
for 0206 Hualien Earthquake.

25. Kao, C.Y., Yang, J.C. and Lin, C.H. (2015). The impact of ambulance and patient
diversion on crowdedness of multiple emergency departments in a region. PLoS ONE,
10(12), 1-14.

26. Werner, S. D., Taylor, C. E., Cho, S., Lavoie, J. P.,, Huyck, C. K., Eitzel, C., ... & Eguchi,
R. T. (2006). Redars 2 methodology and software for seismic risk analysis of highway
systems (No. MCEER-06-SP08).

27. Yeh C H, Loh C H, Tsai K C. Overview of Taiwan earthquake loss estimation system[J].
Natural hazards, 2006, 37(1-2): 23-37.

28. Poulos, A., Favier, P, Vasquez, J. and de la Llera, J.C. (2015). “Scenario-based
seismic performance assessment of a Chilean hospital,” Proceedings of the Tenth Pacific
Conference on Earthquake Engineering, 156.

29. Housner, G.W. (1963). “The behavior of inverted pendulum structures during
earthquakes,” Bulletin of the Seismological Society of America, 53, 403-417.

30. Yim, C.S., Chopra, A.K. and Penzien, J. (1980). “Rocking response of rigid blocks to
earthquakes, ”Earthquake Engineering and Structural Dynamics, 8, 565-587.

31. Ishiyama, Y. (1982). “Motions of rigid bodies and criteria for overturning by earthquake
excitations, ”” Earthquake Engineering and Structural Dynamics, 10, 635-650.

32. Boroscheck, R.L. and Romo, D. (2004). “Overturning criteria for non-anchored
non-symmetric rigid bodies, ” Proceeding of the 13th World Conference on Earthquake
Engineering, 295.

33. Nezamisavojbolaghi, K. and Hosseini, M. (2017). “Behavior of special hospital
equipments as rigid block with mass eccentricity subjected to horizontal component of
ground motion,”Procedia Engineering, 199, 753-758.



34.

35.

36.

37.

38.

39.

110 & &

Iwasaki, T., Arakawa, T., and Tokida, K., 1982, "Simplified Procedures for Assessing
Soil Liquefaction During Earthquake", Proceedings of the Conference on Soil Dynamics
& Earthquake Engineering, Volume 11, pp. 925-939.

Yeh, C. H, G. Y. Liu and L. H. Huang 2015. “New Study on Soil Liquefaction
Susceptibility Categories,”, 9th WRF/JWWA/CTWWA Water System Seismic
Conference, Sendai, Japan.

Cheng-Tao Yang, Chi-Hao Lin, Yi-Jie Chuang, Wei-Hsueh Huang, 2019. Development
of Seismic Impact Assessment for Taiwan Road Network, International Conference in
Commemoration of 20th Anniversary of the 1999 Chi-Chi Earthquake, Taipei, Taiwan.
Yi-Chang Chu, Szu-Yun Lin, 2022. Post-Earthquake Risk and Vulnerability Assessment
of Rescue Roads, 12th National Conference on Earthquake Engineering, Earthquake
Engineering Research Institute, Salt Lake City, UT.

Yi-Chang Chu, Szu-Yun Lin, Cheng-Tao Yang, 2022. Post-earthquake road risk and
vulnerability assessment: A case study of Taipei City. National Taiwan University,
Taipei, Taiwan. (¢ f& /&2 " )

Pho Thanh Tung, 2004. Road vulnerability assessment for earthquakes. ITC-Faculty of
Geo-Information Science and Earth Observation, Nepal



