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2021)

HSK2019~20204)

ghito = Q18] o713 S5 diS:

o] e diF(® D 32

Hoz 201949 1,1627F HEL}

(Hel: )
T= 20194 2020 SaE SHUE
T 11,627,915 8,235,011 -3,392,904 -29.2%
NE 4,418,869 3,295,972 -1,122,897 -25.4%
24t 1,061,218 755,854 -305,364 -28.8%
o 500,344 285,446 -214,898 -43.0%
QI 786,063 547,445 -238,618 -30.4%
g 218,677 139,922 -78,755 -36.0%
Tkl 256,699 169,340 -87,359 -34.0%
24t 141,626 92,606 -49,020 -34.6%
ME 28,298 20,319 -7,.979 -28.2%
47| 3,001,019 2,159,097 -841,922 -28.1%
Py 94,315 55,231 -39,084 -41.4%
5 115,259 69,423 -45,836 -39.8%
= 169,062 109,302 -59,760 -35.3%
M= 120,673 81,279 -39,394 -32.6%
e 124,186 86,759 -37,427 -30.1%
45 165,064 88,515 -76,549 -46.4%
= 343,605 220,951 -122,654 -35.7%
A 82,940 57,551 -25,389 -30.6%
Z EDS 0/8 QIS X% Lf UHHAS CAIHE OIBAIE ZAHY.
EX: SEWEEIH 20219 201941t 2020 0|8 QY X=E HIECZ XX RiZH.
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1) WS 3|SE2M(Transportation Resilience)2| 7H4

m S| Elzo| CloA S4 TH20) HE5h SUE HH2 9Ol UUHOR ALY 52
THQIOAH 7 oKX= SHS E4-510, MS5101, S1= 51 Uzo| I B2 0|2 st s

BAfe

+ SjEEelResilienc)®] oYt AFIH On]S AHEW To jump back Ei
‘Bouncing back, %, oA EE BSolHe el 0% 43 4 9lovt, Teket Ko
oA LhE9] A Hol7t Y ERA TS AT P AT 2010)

oI S0P sj=ErRly ol

=0F 9|

MER L0 MER ISiLE MRS S4510 B 7t P QRISI0] AARIS Xjst
; %= = s2(Holling 1973)
o AABIO| T2I0| SMHS T ALHS TASHE 2491 JIS5S SA 4 UTE

QI Hal HEE H35k=s S3(Ludwig et al. 1997)

SEH

Jon

o AARIO| YAH AL £, S2 ASE 22N AEYA MEOMT 2P XI&E
2 QIEE OFYE MEE RXGIALL 3l=8 & Q= WA 5= (Holinagel 2006)
7|HIAE0| Q| mioh 2 & 7KtE E0|= SR, A 6] olE, 54
B4, HE, AMSE 512 5HS EZ5HNational Infrastructure Advisory Council
2009)

OH
Jor
L]

o JiOI0] ¥AE Zig I, 11 O EC= 3|=gt & QTS Ae0f M35l 2=5dk=
S2(Garmezy 1993)
o ZASIO| MEIN-Z2|M HIEOE SHE MFE 4 ULE AE A0 7445t Ao

2 g8 4= A= s5Z(Epstein and Krasner 2013)

. A2

wsst-He|st XMS5h= P& 1 ZAIKAmerican Psychological Association n/d)
o JHOIOA| SEl FAol| Moz M3ol= Y B2 A(Luthar et al. 2000)
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© IS AT HopAE 35| BUs AMEL glovt, BjEekel o] el e v

IS 2O0e] 24 Erele sj=Erly Hol

IS AAH-DEY

o WIS AARID| 2AE Jiol A2 Y = MG
AlZE Lo Z7dst 2 = 52|(Chan et al. 2016)

o WS AAHIO| I MES KIS0t TiH|HH HalE =0 M35t 7At=
WHEE Soff A0 hSstn HEA s=dke sZ(Federal Highway
Administration 2014)

o WEUO| 71H0HCZ Q5 ZAZ AL, FHC= QI Jao| S 2ot
2 326k F2KDepartment for Transport 2014)

o WEY0| 2 M| st S22 SN0 S0kl FEIFQ! Azt LioY| 01X
&= 52 7 0JA9] MHA £2LOS)CZ E+6t= S2(Freckleton et al.
2012)

(system-
network)

o IEWE AARIO| 23 HOMT Sid 7SS MiZot! S20iA HEA &=
SPLE Aatig Hel = 58 =2 7IM0H MR0ILT T2 A& A=0)| ChH(aH

SM HZuE AT 3|8t 4 QIEZE A ZH|=l AE(National Academies of Sciences,

(HA, HE ) Engineering, and Medicine 2017)

o LIZEWE AHIA XS0 ERst QX2 MH|A £FS M 0| FEC2

H27| 276k s2(Mudigonda et al. 2019)

o AAEIO| 528 S0t 7IEL MHIA F 22 112t fARH $E0= 3l=6}
£ s2(Omer et al. 2012)

o WS AAEI0] T MEI0IA 74010 HSot] TaAle] Qrgs
2 3l=ok= s3(Dui et al. 2021)
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B MSHGITIE HIELO 2 O HO|HOAME HH WS S|2ERIMS ‘UHWE ST A|MEE T2t
Stz WS A|AHIO| &|-ZHHX S0 oI5t & MES CHH|SI, S22 §4610] HatE
20| M35h= UHE Sl aE FlH(performance)Z 3|55k S22 HO|G

- & S01 A FAL LSAL B2, 71 Al ek 14} 5] AL, T
=&, B4, HE, T AR, HE, oA 52 e, -4 SA 0 QIjt

A3 AR Qg Hof], wE5ER, olsA A, B 2% ol 5] A-(Mattsson

15 SEEE Y AIARA E43L tiEo] AIRH JI9IE sl fI8l & Aol A=

IESEAGS tiH], S, 28, AEY 4DAE HEF((E 3) D)

- ] DAl 1 A A Aol 5 AT 529 FFS A7) Sl AlAE
o] sjEe S stk 78S On|3(in et al. 2014; Wan et al. 2018)

- 349 & A= 522 AAWwithstand, resist §) T2 75 FAISH=
(maintain, survive ) AE] 50 &2 A 4= 918(Zhou et al. 2019; F=A] 2] 2016)

- 28 A= AlAE 0] 918 Aol ti-8ste] Bkl e3llA 7155 ] 9l 52 o=
H3lok= 39S 9lu|3HDalziell and McManus 2004; Wan et al. 2018)

- 3E T = AlA0] A3 GAE AX 19 AR A o] H o o T2 Y EoE
A AEo] =3ES Bst= IS 2Ju|d(Adams et al. 2012; BeSinovic¢ 2020;
Zhou et al. 2019)
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S =2[=EEy2 31
kA

1) IS Si=ERH W}y

W IS SISERIN0| I} S B Tl MK 7|2 TS 4 9O, 0] HO[HOA
= ZOIIE AARIO| BT 815 JHE IO} RIE B8 801 U SYNS T2/5(0]
TS SI=ErRIM0| T £40] 7|5tst 201 TNt Hst 0| FXS 5
© DE SEEEYe] YA 1S T 8919 A 3 L el I AT

SR on v A 2T F444 B7HE B0l /i 820 Fgolols B E] =9F
1 9J2(Gu et al. 2020)
© B slRerele) B A Bt Aol A AT Suee e drei S4ou
2 5= 85t 7 821 /e Br AL, ofE ARl o= 5
A} E-X(topology analysis), T-5 A|AEIQ] A3 7]HE M (attribute-based analysis), 3~
2% (mathematical-modelo|H AlEHOIH 7S L83t 32 X3} &4
(performance-optimization analysis), W= HoJE 7|9t EX(traffic-data driven

analysis) 5°] =2 (Pan et al. 2021; Zhou et al. 2019)

do o

Y

o UrtH o2 7Y HHo B2 b wEHo|u A o] W AIARRE HUsk=
ol Agbelar, FuE AR 2 it o] wE A|AH Hrlols P S0 &4
7|8k B4J0] AsksHLeobons et al. 2019; Zhou et al. 2019)

B HEHOI WE AAH SISERN Tt =31= Tierney and Bruneau(2007)7} KIAISH ‘R4

7 = (Framework)' 0] Q12

* Tierney and Bruneau(2007)= A& At A58 MCEERMultidisciplinary Center for
Earthquake Engineering Research)®] AT-ZIE°] AASF A A (Robustness), AlH]4
(Redundancy), 7F&-*d(Resourcefulness), S| B-EX(Rapidity) 5, A2 TAY A] A|AHIQ] 5]

BEtHAS Aol &4 47 (R4 Framework) S 15 A|AH] o] -85

fu

o= . = (oo [e]

© 72 wE AaEe] fd RS AE e T, AV AE AR A Ve

rdo-1rQ Hn Hl
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2) oliele] uE SI=EEY I A

B S SISERIYS TLGHohe| Al S tHRE2 R4 B7IS0M MM KRS 7|22 It

T 52 ISYO| SHI MBI WH XS HYsls 397t B

[Eoy=]

o] HojHoME vl=, FH, FAHE AE B3 Al e S5 Frh e

2AR

B 0= 2|0 2AHMH|A(Los Angeles, California) CHEA| AN 23lok= KR WE 7|
201 2t HIEZ(LA Metro)= XIHIMO 2 ‘S|=EH=IM X|H X|H|(Resiliency Indicator Framework,

0I5t RIF) S JHS10 P L CHEWE AARIO| 7|5 #HSt 1S 3|SERIMS HIHE)

© RIFe 24 7183 &3 224 SHA disis AT JEee4S Briet
- RIFQ] 7|4 &2HoAL= 22 thZWE A|AH0] A 320 AU AS A2 49
L 287 Seo 248 £, 227 oA 7|Te] A Ajs] oS o QAE
R AgSY 9, B 718 A, AR 4" 52 B
. 3EEEAS B7817] Q18] RIFS 7 (robustness), AH] A (redundancy), QFA A (safe
to fail), FS}O]| it SH]4d(change readiness), AAd(network), EJEAT} FZ &35}
(leadership and culture) 5 6714 7| & &3} o]of| A-351= 7t QS-S AA5HY, &
ol 7129t 24 AT (1~40)S HLslo] REFA TS EH(IY 4) BR)

3) Ot & W9 &X= Los Angeles County Metropolitan Transportation Authority 2015.



2} HIEZ(LA Metro) S|SEHM X|E M|H|(Resilience Indicator Framework) ZHE T

Resilience Indicator Framework

A = =
71ed 5H =AY S50
444 - Hotof oot =H| -
[=] [=]
7t 7t
H| A ol 7| A
Off H] Q Ad Q
ol el
ori RS

Z=X: Los Angeles County Metropolitan Transportation Authority 20155 XG0 KXF &by,

71 &1 4-85k= B 8219 ol & £, 71ed SHY Aol Al B A
A, B HE 5 Bk 87150] 3loH, anl/dol= thA| =2t thA| ko] 7+
4 9 849, FE3 409 A 754 50l =

2 W EE(LA Metro)2] AA B7} AFE B WA = A0) 7 R, B4 719 B
A, HA} A2 A28l (Overhead Catenary System), H1£~ A} 2}, AH 0] BA A|A
g 5 7130l F - HEohs s AT Q4 o= EeE S 57t
(a8 5 ¥

[0 M55 IsRo 24 7| S ERHE A A3HE 91dl Y a st FES FAlsto]

& S 24t b 2AZ &8 7
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2} HIEZ(A Metro)2] S|EIIA W7} K| HE 0fA|

MK} M2 A|AEHIO]
BEERd "It RE-1
RO-2

EH-:47

2N 51 , RO-3

615 a0 €2 TR
OtMM: 25

RO-5

RO 1y RE-3
S oty
RE oilH|

RE-4
-~ A
= T - RO-8

29l 47
9—°|_| 27(4
29  1H S
RE-7
09l N/A S-2
2k, oI, Ol T SIBHE TI 2010 FASKION, JZNN 24 2910 BINS Mgt

1) 7188 U9 7|2 44z ot
1SR HE slEEHEY S8 10" ¢E J|1E.
2) RO: Z71(Robustness), S: H&(Safety), RE: Of|H|4(Redundancy)
ZX: Los Angeles County Metropolitan Transportation Authority 20158 &Z3I0 XAF &,

B SEUCIEIEO| IS S=ERIS SIS 9ok MHE D2ME 3 siLtel FORESEEO
RESilient transport networks against Extreme Events)= wl'E Q12| AMH|A £=Z11} |2 EFZ M

2 236l RIHS HAIZY

° FORESEE LA Eoj|A] 3|Eete /2 At o] ST AH|AE A &4 0 = 2|33t

5 Qe 58S oulohy, At Ao R QI FA S ‘5 ok BAY olE FEokL

TSE Erohs IE dAR RS

o B Z2AEoi= 1E AIAHQ FEEHA A7 8 RA(indicator) O-85t0] 7 H 0.
2 g7kok= (R 4) IR} 15 AIARRE Hdoks /lze 7 go Hol thE 919
oA ABE 5 Y ABIA S, Tof I, B 88 55 ol 8oto] AHHoR
SEEEAE Bkl I 6) RS AAT

_{

E

4) 0|5} & &2 EXE= Adey et al. 2019.
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B FEHE OHA|CHS W (Massey University) ATEIZ W& SlFE=IY BIt X|[HE(Transport
Resilience Indicator Framework, 0[5t TRIF)S 7{24610] fFAIRHE 2M0| x|t OHAQbE-2H

L=0|(Manawatu-Wanganui) K| uwS OIT 20| 3|=2Et2M 15

~

mjo

57}

ol

¢ ORLRRE-GIEo] A H2 2004 849 2011~2012' AR QI8f 2| 71 150]
FHERt vhH|EE S AAAEE QIs) wE JIZET WsiE £ ghEol 2 AN
o] AFELE AP A9 Emot A QlxEte) JjERE IS HUIR e, o]
S, Agelfa}, ALelel, GAISh Ak, Al 5 TRt W] B7F A EE o] R TRIFS
IARHCE 5) 3=)

EX3 5ZE jAICHSta APEO0| HAIS wS SSEEY Wt XE

= It X E

o UM (Robustness): Q1T HAQ] 2 o& S U+ & ATE
st o U3t/ tiA|(Retrofitting/Replacement): Xifoll 24 I8! X0 R[St QIZ2tol oM HA
o=-

SEL WA 22 48 7tsY

o M&5S(Rapidity): MoliZ Q1 %EI"* IjpiE =+foke Ol Zale Al

WEMH|A | o OfH[A&(Redundancy): I3 A& LA Al MEHSH &~ Q= O Ol H 2 Z=
3t

=
o HEYE zlas)k 2Eet de*ﬂf S S S} AR D1E I 24

ME
e A5t Ot 01 53
© FOPIS TR S o Mg UM A| OIRH S WS FHOPSQ| | A2
e | o s
o MB| 2X| MHIA0] FTY: 9fE] Al 2 A WS FHOPHSQ| ol B2 S 25 Al
2X| AMHIA 2N s 53
g | ¢ BO SR AHIA0 IS SF a2 A B2 24 MV} Ki4E 4 9IS
- iR 22 o SE 22 59
o E} 7O B WE 7|HO| Ef 7Tt &2 JisM o o S
HEs | - K20 B 2 XN XH20| L5} S5 2ioh HRHOIT A4apH) ST
#g & 945; Ste EM A 48 o2

ZX: Imran et al. 20148 HIECZ XX} &Y.

© AT TR F B AT AR QIER 5 A4 Hlo]elE ol le] Ko
8 WL RS ALSor, Asle QI lmete) ela A S T, BT Ao
25 B A dolEE B A Ae) A9 E Qluelel sEsielge Bk
- TRE Uelel ARSI 9 e Hlo|elS B AR AL Ste] g A ele)
sjBere e SAsleke TS e
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