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EAlE QIFEET EFom 2
AAL} w3t EF Eglo]r] wiol
71 W3sle] = JT-dH s
2y e HE 71 AR
A7 s WSk -o 7bd AA
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AN G 2= ZpAle] AHAE EATL
Ao & Y& F83 TAE-
w53k 7l W3 HE o Aol F4
5 AAA Aol FHE)

TEAle] g QJokxie} AR
T A9 AF7Fs A3 (liveability) 2
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2016). AAH =
olfrel  oig
Aol A ofu sk
AA GFE 1A 5 9l

webA EAIEAH ] gk ks
Aol AlAFSR= wbel diste] H T}
AbAsl A7 d 2 dch(Vogel and
Henstra, 2015).
EAEL Yol ‘Fo'QIAE o] 3l sz}
ST & AE OE aAddA] ald
o7 Fos 9ulgle A E
gletslgitt, of7lole 2HE T
49, MIY dA, a8 ZH 49
SHAl| A ] 8-ofe] AREHo| e
T HARZ Z=AEYEHolg = Jdol
“of 7 st XE olss R} o)
A=Y AV #AS Fa
AT EAEYE Ay AW
Mo 5718 Fotstit). npxjato =
TA E9H s Jdsta

/\] 8£ 6\;]-0” 9\}101 “_1_:[14(3\4”37/]_ “ﬂ]”%
2 e Awde BEshuA

AE2 Wag drh ofo] A §
wael AN BAY e
oo} ZHeFalAl A s A

o "'y
B Ao A= Carey and Crammond
(2015)¢] HHHES x}-&38te] E=A A A
9 Audse] uetela  wg)
CARAY A PAS w2
AE AA ST WA B3 A5 F
Aga dolHE s dAso
Google Scholar, Scopus % tjg+
EAE Ul FtEEIdA gdEd
AT HolgHol~E  HESISIT.
=

rf

R
}1_1‘
o,

EAEYgY EdH(resilience) #H
APLA L A&7 HdE, AR A

) - 1t 1,
2w Loeli /TN e
wds At o] T golm
o)A e EdE ALstR AL, FAL
Hel= 1970 d~2016 wWHo=

o

NEARR ARHAG. o]

o 24 AR 2HS T UE
7ol & 9l (disturbances) 2] 1<}
HAA AA(E7] == 7Dl kA
AAN o2 A D =3} 319l

oo weto A A AWIA
MY EA A4 =8 HEHS A3
ARt oE} 7| o] FHsAY xS
WFgow oEF F g, Hu
dutg o z= 54 TAel u-&3dh
AAE Z2xgtae & 4 i (Dovers,
2005). 3 ‘=A g gole
AEe2, AL3lA, V=4 8AES
HE o= FAdE s A|AEo R
olsigt 4 Stk 74+ 84T ol&
Hpgro g4 Y ER ==
AdsHola  wWRE  JFE7bEs
WAoo s Wstslal S AE A A
A3 7= A, ARSI A e Al A, A E] 7] = A
Y ELAE Pt (Meerow, et al.,
2016; Ernstson, et al., 2010).
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g8 ¥ o} gkth(Alexander, 2013). A
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= | HF 5 &<k 2 w2, I
=% =4 4(Google 718 A= 715
::‘Xo) O%‘/\] 1980 @ o]%F 3 Hi=
= oA e Q& 5 9

_?,JE':]_Q. E}\]b’l— ]Fﬂi}, 7]_?
L@r 59 Shmofol A 53] ‘AR
FA” o]t (Meerow, et al., 2016;
Manyena, 2006; Boyd, et al., 2015;
Ernstson, et al., 2010; Haase, et al.,
2014). =3t Hd¥9Le A&7
HHste] HHEAoR Ay E o
Folke, et al.,(2002) ol wt= t}<=9]
A AT A E S A 2
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s Adom  BEHwA
EREEE #4715 4 o 4
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al., 2014).
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A9l Aol A ﬂﬂ = 2]
#H o= Wslslgliti(Manyena S. B.,
2006). A A, =AELHS R
A HEgslo] 7153k Absko) A

bt Lo

A 7S AFsHA st vlalA
e 71 el vt 01691
FER FEA T A3EHT Aol
Molgt= dXE Aol YU

(Fiksel, Designing resilient,
sustainable systems, 2003;
Jabareen, 2013; Redman, 2014). Y
A, ZAELE Jide @A 7]F
=A< (climate resilience)® # v}
oo W& AMEAE  dATse
FTHEo] A4 =71star h(Lister,

2016; Davoudi, 2014; Moffatt,
2014).
ojojM, &3 1FE EAEYLHo]
FoAx AEEH  gYgs H5d™
MEES A8k, 183 7id =l
st vz g H) o] gk qikg)
oA 2H& wWHA FAE Aotk
« A3 Q= (Disaster resilience)
Ade S AT AL
EAELE #d A st

o
H)| =<  x}A]3c}(Leichenko, 2011).
AdEgHolets Gojd tid
Qo= glov F= Ade] AT
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% AFgHECY. Manyena(2006)9]
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ol ¢} MR HAdEES Ao
S A AHegt de Bruijne, et

al.(2010)=  AdEL=m A
(reliability)< T A
Fosts Ae AR %,
AFEYgeE e o o] LulE

) =
A @agks W HEshs
1

HASHRS W AEEIdEHS
Q49 <l ApA 9
A &3HA 7124 Q1
7heA 7= sEeldtal & 4 9
Qo & AHEYAHS ALY o
x4 2 A A3 7F A o2
AN T8, EdS FHA g}
ke w9, v A Ths
Ao FEgs dsAA 5 Qe
sH7o2 AHosty|E  sh(Coaffee
and Bosher, 2008). Bosher(2014)9l|
= o]yt HE e g3
7o Ygs  xgslith= HdolA
Ad oid 2 Ee

o R 40T M

O > g O o

3
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Ir e koo

o
do
o

A A AF AR 99
A7k AP A A o)
o

2011 9 =54 FHYs|7F “An,
T, AAE 71, 2948 H ek
Hde @A"ENA A HOoEA
ntd s 7F AdEde dEs o=
S & YTHCOAG, 2011). & Az
Aol 2 AFELH] Md sl A
A AHFe] gITS FHA
HBHAA 7lEstar ok old 5
FrEe A Ao o A4
"Mk, wEAda, HEA]
2 e AnEE $de oid
tjH] o] o,

u

13t Aol JAC w2 AA
A A7t Beldoy)= st
o] AHXA FAoA el P&
s}3}7] wolgtal  FAstelt.
McEvoy, et al.(2013)
ot ol 7} 53]
AbA A &l & 4] 9 (natural hazard
community)ol A T2 WolEoX]=
Aolgtal  FASIATE ol AT
Hdoel =2 #Ho] Aujstal =
ALAS Holdel zAA s
Aol gk ARBIA2EY Vo E

BAE 4 AEF sy] witelsal

Davoudi(2014)= EdHo] o3t
70

e oo oy e %
ot ol o rlo

4tk & Jido]  ZAl G Hd
AEHE A, Y REAE
bt dd A¥EEdE 59
A2 EJ 8 (Sutley et al., 2017),
TFEAY(U.S. EPA, 2014) gt
RS WFEE Fedolar 'WrAal
AHA S FHeHAl == Aol

TR &>

(Meerow and Newell, 2016). T3k
“@ Al (critical)  AEZFA ZF o]
gl g, Folo] “AlTolH,

T Al AMAARJ Kol gk dte
wAeE A e UES|ZY 24

A, THHA
4 & ¥ (cascading effects) =
Sl st vt B AEE
FAE A ZIH(Mcllwain, et al.,
2013). ©]o ©3le] De Bruijne, et
al.(2010)=  AdEd=e] g
AnkA 2l o] &} 7} p
AAA= ous E= x&#T

wheh AR AES “A 9 ojn)7h gl
AdAT  wEol WA Yo
Qo] L AgES BtetA i
FAslnt.
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5 8 B4 33 NAHE H] &

A e VA A RA o AW AF Ag L . @] e Ay 2

(Disaster) o AFe] FAA AP A e o] 23 B0 231& %F
Aok . AFH AP} o FNH 2Edx 29
A A A A4 HAEs 25 2+
Z23E Ao g o 5 Aol HZF st
=g . Az Ae'l 2 g 43 A

o 9= A B3 gk A=A 71815 FAE 7teA

a4 99 Q2 3} (e 2vm F4
o gt A3, x2 I3 5
5 A= ¢ A4 A=z
A & Aot Aol oish

« 33+7 H Q¥ (Engineering resilience)

&84 28 e 2.9l
(disturbance)?] WA o]3 A|A~HO]
A B A AEER Eebtbe
o w2 AoEm(Davoudi, et al.,
2012) AGFELH] s 71+ BHY=
Avstz]  flste] AFEEH7|E= S
ol st Hol7t LAl A AHEE =
A5, Aol #AETE o] g
Aoz zZgsiry, EAjo] HHAISH
A9 AlE FAEY] A=
EA 2814 g9 A, dA, 18
ujgfo] AA ofwl AL o] HAIE 2o
et 4 gk vkoto] gt th(Hassler
and Kohler, 2014a). ©o]# 3t 7§39
A ofoltjo]= AlxElo] 4 WA
oz el “AA” e ‘A7 FH=E
3l93sl=  Zola, (Holling, 1973)
o= d#Ael| nl3] Hu} wigkA s
AEHZ Yolrte AL o n| st (Vale,
2014). 71  E&oA  FEH
Edgolgts 8ol dEky o

‘¥%(engineering) ©|#EE= XA
wE o A AREEE P o E 5

Ahern(2011)2 599 (resilience)S
“A|2=Elo] 7| B4 e E bR &2
WHolel FAN dlsste 9Fe=

Aoyslgtl. UN-HABITAT(2012)
Lol “HAdHL2 dAE e BE AES

Agal, " AdelM wE

gus  AFAY  FYem
A o] 59 ek,
A AAT AMAzA

5499 de AREHeE A
AMzgol VIE AHE 3Eds
£57F dee] Ao, Y HH=
Eote = Flo] A& A olgh=
F7EA o] A B tE ARdS
olr]gtth(Davoudi, 2016). L&t} ©]
M2 QR AFA A A&l
Aol gk wmjstel]  Awsia Qi

SEERE

o2 Q7 A2Hl HUu=
oA ek A Ql ) (elastic
material)ol]l ©  #Hgg 7 o]

3 A
‘Az Ak Wy R 5 9l
AMZE 7FsAE QAR &5 ¥
olyel  olm wWislE  dAx
ek Felal Jup’al B
2t (Manyena, et al., 2011).
olefgt V@S By HFo] &
=4 a4 9 gd 545 Adxshe
A5 g A Fashs Ao
ATH= Holl A AAFE S 7HE 4l
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EA] AT AT A A]

el AL EAVL Aud S
AAstal AR oWk 737}
[e) 1=

Hogozxn FHrE(Davoudi, et
al., 2012). &4  HAH9
AawAae B4 FAA AF
7begk WHo R F 4 A Ul
AW 7 Q= uoket MY, R
A FAA ozt F4, 579
AN AR 2EH2A Q9)S
oF7)e  A3rekAld e TS
A 718k, wmE EAlo jE =4
oA S53st7] ofH 5w, FH37t IS
ul 7 2 Aol Meo] “AHAGEE
Sol7k= A7 QX gk of Tl
ofuygl “Hi ol FolQlX|eo] st
Z o] Holglth o= So LA
A7t A Aol 7]E AFETL
Ao FHeFst Zo=x  Hetd S

A=, o] uf 71E9] FE =
solgtths A2 ddY FHFHES
agiE olojiAl  HukeE HllA
vl 514 Aot oAE
ZA4 3t} (Klein, et al., 2003). Ho}7}
Aol spte] AEHZA gRlnt
HAsd AS “‘Ho FHS

2Edzd gges B4 =
RS AAND B s T e
Zlwel Bu 3aF &8 7

AAee AE ohdzl sl “Aw
&st= Aol ofyg
AxdHo=m  AAI o=
old7?” B ARE oEE A

P
T A

=)

N 9 o ol o
i Ot 2l off JE

¥ T8 EA A3 A AL H| g
A o BH: AX EE Fagor Ao o W3 L Bk
(Engineering) 7|8 g3 o 29 3= E£57) AR 7]3 & A
3] A 24 a9l o T A3A w7
o A Ay o Aol BAE 93 vs] Az 2 EHd
o AA R} A, A, vl A=
ol  AFA gk 2] o] @ E e 7] 2EdH2 29213
o] 71 2] A o THOZHREH mE of| Fo] ojH¥ 49
3l Eo =4 &3] o] ¥
o 7|E Ao FH ko]
A shepA
“Xc—])}\o]‘”.g.i %0}7}%
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« Ae)3 &9 (Ecological resilience) A EAQ A5 A (emergent

ol& H o] o) 5‘;}
Fops  maws  naspqe awreo® 9skel SASd

L A gl o o|sl|H}AlL  o]7fo
T 79 2] (equilibrium-based ig—ﬂlﬂjﬂ {7301] ] H@Ogge% in_o!
approach)&  FshAw,  AE}Z ode 2 9uim =FaAch wak
5A82 shte] k" Hdo] “EA= sy Bordsk 7E Abeol
ofzt Ho] @ e oA 7t slom wale] ta uelte] wa
e FHolek= AolA Ael7b orel o t}or st %L@O;W BRSESICERS
A old SRS ARBARA ae z2@@tae, 2010, ol
ol Sk AdAIH WellM 2 LJroL}7} E}i}QJL?ﬂ,O]ﬂ %’X_ql?_] NSRS
d= T AREEs I9PhHE et S\:loi ol 8 7|ukel
o] flth(Davoudi, et al., 2012). o] ¥ ;\_].;_uwﬂ o]  mAMaE= oz
P2 2B ARdHE Vee oloA Tt U2 H@E urel A7)
249 A ol CRE R o] A5 ol 4ol obL] 2=
FALHES  fAse THETE Aol Adger, 2000)
N2)le] 753t gde] Yrh(Adger, - ’ '
2000). Anderies(2014)= itk
3 3. A A BdHe =8 54, A A, Bl a.of
R T8 54 33 AAHY H] &
A A o THMEAHZ o XREx FE e A=E AA S AEA
(Ecological) e A]Z=Hle] 7] 0] ol A Al A & Sz
A = L wA 7F s A2 Aol ofel
A=Al He fFAS L BAE & o Z=ATL aHa
AntH oz g A=A RE el RTa-En= I I o
THoR AoE . IE &=} Bt B o S A
et = THA A=ER =4
7bs g =49 A 7o
FE7F s 2% A&57] ol
= A
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o A3 A Ef A B3 (Socio-ecological
resilience)

WejH mege]  opmAe
A A= C.S. Hollings & AEHA
sqeoai Age e 9,
Aeiare), 24, AHATL qud >
A= oAy AN, =dTA 9
713 tigk AFL &%k o]3 9

== Al A eletal
Ttk (Hassler and Kohler,

2014b). At E% FHQ = (Socio-
ecological resilience, SER)2 A} e} 4]
ol 7} Al AFsh= QbR 1
w34 AHE  oldste AR
ojojAl&=  Aojgtar & £ Qv
(Alexander, 2013). o] &3
1A AFTAA A o 2o
AgS  ou gt (Meerow, et al.,
2016).

Folke, et al,(2002)°] w=wH
AFANY Bde Fr oohew
2o A exgs suowm
A 2=BA 9] A o] T

-

TAS 55
@ A7) x4 3K(self-organise)
o] =7t
@ stg 2 Hs sEs VE F
A=7t
upeba] A3 AL E] A RS
“Alzdlo] 75 G gk E5d
Sl BAE AT & = ¥ske
AE”, “Alz=dlo] 2722 sH(self-

organisation)& FA& 4 A+= AL,

o

-

=
(Berkes, et al.,, 2003). =
A7 oA S5E7FSSHA
W stsle S A 29 S
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=
AEREEEDER
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Folugsts  mEe  Fhud
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oS F golob Frk ZulelA

ol# €] th(Adger, et al., 2011).
o]y 3 P T3 AFHE JYS
Fok Al AP RUE A5 AE

Sk o &3l ofgtth= e
A AFeFCH(Davoudi,  2016). ol &
A A =2 &4-g-3t AR

“ALB] AR Al 2~ Y] By Hohk
ARAE 9%k 935" 59 sd=ES
sk SAlA T 7] #] Resilience
Alliance(Resilience Alliance, n.d)7}
9)tH(Gunderson, et al., 2010).
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EA] AT AT A A]

O, O
T F8 4 3 AAMA 1R
AP AEE . AHE 12 O e =X e R e FHOX Ha)
(Socio- (217 1l T2 7|5 = A28 Yo A Y213}
ecological) w34 L FAFHALE F5 237} Weetx] ot
3 7153 Wsle] A, A A Ao o]
o 38753t HY 71223 FHY e AH Al 2=H 9]
el Ael 54 4=, s H A7\ zAs  FTE
54 A 2H LS E3 o o1&l shaka A w2
o AJ2H T4 T B3 FTo= A| 2~ El) of] A] Al &g o]
Q29 A7) A7 23 SR
z23} 54 e A¥HE /Y BuE o 2FA 7] #Aste)
e Sl H A& 59 2 A 28 AF3) 7)<
=4 iR k== e B -1 | Al 2= El 3} 9]
AEd de 5288 7ka
. “61%— 7]’%‘@' }\O]'EH”Q‘I—
&89 FA =
A olsl7] o] ¥
« 233 E -9 (Evolutionary resilience)
x4 28 gL} forward)” 2] o ekol gl

X @ (panarchy modeD Al 474, B,

22 9 2 A 54 WA Ag
718 A AHYHH BAY

Aol = A
549y FAA8AT)
A z=dle] ZHE A7

A8 4 o) A

FUsA L,

w9

AFe]  frol #ARle]  WstE
7Fsdol vt AT SAs
ALS AR A BeEs oY 5A4S
Edra AFshARt sk 5
AAAES o9k 22 AdE
g sck(Davoudi, et al, 2012).
Ashd HYgdee o] EAgtE
Akt EAIZE Aol Bl

W3}l Al aEolgls Ao o]

A7 AAH BHAAM 5k
S48 A9 HRAEEs HA
e VA" AaFeE EAE

AR = = 713 = gpefsit}, o] =
3] ) 3 O] A EH| = ¢
- (bounce back)®4E oy} A3
ojdel FElE Holdo] HYh &
AE| 2 Yo7k “2 13 3] E(bounce

10

Aoz (Manyena, et al., 2011).
ol HHEHE HFAQA Hix7 ofld
ZFUglo] Wslel= P oz ghotsir)
w5 A A BdE ) n oA 2
T Aol o 77k AR ~EY 29}
wGr]el F3A43% T4 BT #AAE
AL JARE ALY AETE A ~E 9
“mlg gl g Al Ewkst
Ax"7F 2 v s AR
ZZ3stcH(Davoudi, et al., 2012). &
M2 #H< 100 W 547Fs =AE
HReE EABAEAE At
&84 SAtHArup, 2014). ©]
AZE 100 o EAJAl Eshe
AAANA 7+ AAA JdIFHES 7H]
=AWy ol tE Ao
Aol = HEek7) A2k ol el 3t
A S Ao 2EA A =4 A
AL AR E TR
2012)o1 %= #EHET. o AL
2010-11 d9] Z¥€3 A& “nr}
U2 A’y 7= o]&skih.
Ol AL AFxIHZS ") GAE

L
-
al



4] Alche] E4] ]

“ANZE ofolgo]E A|LEdlar, A2 oAdA EHxst AMER AA"E
Mas g5stH, Az AN, FAE tFoksl= Ao s AE A
Al FAoE A 7S 7 e FAES AlFSHA Xdos HellA
7137 GAIZ rdskal At v &3t S o] EA) sk}
A Ay elA o] JEE
AZbek Apdo] B AlSE o] o] A 7o
Azsles A2 AEs AAH A7} (fhaz, 44 %)_
A%"d dest Qe AN FFIRETIT I
30 A o ool Zas 2= (2010-11 Christchurch earthquake)
g4 9 O‘]Ijjﬁ‘ | =A% T R e <o e
9l th(Davoudi, et al., 2013). 23} R
X Foz 20104 9 € 4 Yo F= 7.0
Y48 EA] 4l 7]Ee w49 o ) " o
h ) N . 2011 ¥ 2 ¥ 22 ¥ gE /% 6.1 &
A3t figk drgo] B=Hsla, 98-S 2] 7= 1y Hon =
: o ’ - Z]Z g}, F &)= 2011 W o FHeorn &
7]3] = A v 185 o] AT,
“Z) A (reorganisation)” A ol A
5. X384 R 8 54, A AAME, v g oF
5 8 &4 A3 XA v
34 o A3 AEH o I JJHel e BT FT]AHQ A
(Evolutionary) HAgd T} 713 = uet =85S s gAH
HES R L o 4= 7] A= da = g
o W3Ol 4 7} 2Eg 2 2 @] e EAAY T7]E9
GA A, BE, 34 =4 T4 H dist
Fzx4 3}3], BEd gl Ay A
A o A FHE o A GAlel oA
o LAE A 4 7]Hto] B3t AW
Hsdo= e v el HE L A9 o gt
H s}ah = gk A Egkst AA= SEArE O
A|=Hlo= ol A 774 7 = A F3HA] =

e YA 598 (Built-in resilience)

2008 o] =3%¥ Bosher 9
A= Bdgo] yAE 24 s
A A ge 7] EBE S
shifoltt. o] ME 2014 o WA
E 9 (built-in resilience)?] 7)1y ]

AEE= BAA 71T WA
HHHE UIEd EAENY =
A YeEld e AHEHo=
Aot dFd A =84,
A=A, AAA, ALs]A SHA A Y
8702 AHol¥th(Bosher, 2014).
Aw7kA] HES] = NdES
o|FH o2 AL ARl SHE xSt

11

A S35 A
resilience)l] A&
A= Ql
TEHoh= Akge
A<
ola Abd Ao ® tiA st Al
t}. d# 2 Rotterdam ©|
(water plaza)S %3 =
Atg] Qs Aol she
o=z F3 #A gl desie
00 Resilient Cities, 2015b)& &

o

-7

1> B ol ofN i
o o
[ o

) 2 oE S ) X N
o =

39,



4] Alche] E4] ]

Bosher + <l& 3 e
AFA A A T4l Aba
5k AFEA AALAS mA st
&tk o] &ofo AAAE2 9
Aoz Qs AAHe Pz
A7 G As AR

ol /Md= &3ty fdl FxEA,

olfHAAAER slodm H]dA
AHFZ2A A s HolA  FA
e SHe] JayzE #F8TE
A= Ao S B3 &= gE
AAFE S A &3t} (Bosher and
Dainty, 2011). o] AL wlajo] 77to]
Boh FHLIsE oujox  HYH
dHEZgE= AS Fusiioy, ®HT
FTEYelar AFAARQ EHAdH gR
ALS AATE & AE"F oI
A7 7F Q. 18 Bosher ¢ ¥
MAS AHE| AZA7]H 2EFA
Q0918 3y AtdolA wiA| o =M

H 5 Bosher(2008)&= 747
A < & AF3] A2l 7]
2Ed 2o g3l rdshA gtshr) =
PARE,  o]FA AHAV] ZEHXATL
SEAA Abel Aipe] o]w A
FaFS vA= Aol gk wetof A Q]
=l AuA] Tt Eg A
HEd=ge] disk 32 diA=E
A & o] vk ] e 7dgkol
9t} (Bosher, 2014; Bosher and
Dainty, 2011; Bosher, et al., 2007).

(1)

- Bosher L (2014) Built-in resilience
through disaster risk reduction:
operational issues.

- Bosher L, Dainty AR (2011) Disaster
risk reduction and ‘built-in’ resilience:
towards overarching principles for
construction practice.

- Bosher L, Dainty A, Carillo P, Glass J
(2007) Built-in resilience to disasters: a
pre—emptive approach.

T T8 &4 2 A AL H)
A o XAE AT e FHA W3l thAHE7] e d IJNES VA
(Built- Ao H5 g AA Al HF 2EYAE
in) « J|E T e 28 (Operationalisation)< I H5HA| %L
A Zo] e AsA = T4, vHFEA 94 AR
kR A 4ol g Az
23t 58 o A3 A Qb 7]
o EaF, 2EH2E FUF
A 5= A 14 9] A v}
AAA, off 3 BT
A aas nA= geloznt
3} e
o TFE9 3o
Al & ol ==
o=

T



=] Altho] £A] HA]

« 713 ¥ 3} 299 (Climate change resilience)
&
=

7% 5492 71§ wae} T ARGA S 7)E B
gdd Ao Aol HdEd Ao EFr] Y3 g9y
dHE Hup dvrrozm A &35 H) AL A BelHA], Az AR
Ao ArgHEY. TFE HT F dg 2 ARAg g
sl gkstel o] tig o SHtE 1] 3 tH(Australian Government,

T IERdEn A AHTS 2015).
P tH(Australian  Government, A olxE )T W=
2015). 71$-®3s Hd¥ Jhde Basle]  Hoss  dwpale w@e
EASE AL AAL E=AL el Hlgto] Awskal it Adger, et al
7159 #HE FFAA wWEA (2011) &9 dATFAEL A714d
g=sjof e e B2y 99 adtel BAsY AEMSA EE
A& tH(Leichenko, 2011). As W FAlE g o=

ofAJol /-2 8 (ADB)2 2014 d ojwA 7% s AAF A ~H
71% Rzt @I HIANE Hdgo] Faggste Ad 2HE&
ATt T iAo x= il 2 ALtk o5& ol g Ao
A o] LA A A oA <] NEN-E: A} 319} Am Aoz
AN mE ] dd3] diA s, Eguojol dTtm FFHTE EH
ERE 9Ads] fe ARA FxE Leichenko(2011)&  7]& w37}
ZkZ3 Qlol FAOEREY Abohds A3 ~EH2 Yol = 3}
T e =AY BEES BAREAHL B asiths AbE I 715 wste] tiE

(Asian Development Bank, 2014).

ase wAe JFWs ugEe
bz AARE wA Ade)
2343 7% wse wad

B A S QIA|StaL L AE A 9]
71 Wglol i3t 45, Jd 2
At 98 FASE EE= Aol
4 9] 53l tH(Asian Development
Bank, 2014). 2015 d &5 59
“= 7} 71% Ea iR g
A2 (National Climate Resilience
and Adaptation Strategy)> 9]
o] &

o] 3k A7k Z;(]’

13

=4 Bee A nr
PEel 4E AgdE FA
2Bz gd 2 HdES
HMow P AEAT. oA
717 BdEs xoly] A%
wHe =ANLE AEMSAS

Davoudi(2014)+=
TEAT = Aoz Fotste W
oejx oz ARgHojof 3 ot
5420 Y= HIsA D S
=Astotar ek,



©A] Altfe] £4] A

— —a o W T T W W
R Tt TED 5T T W, T WY o T
e Op UTE T B PER firdodd TwmH W
T T o oF of @ r = & X B2 :

X o X T
B g R g MQ_ — o) _ o ) ﬂﬂ Lhuﬂgiﬂuﬂﬂ
T o Mo ar TN BTETE _ A TT _op A X
e N I R o LR s
I TR T Pt mTl s Pawwg W
o K ~ — ~ T L G o
ToH ‘WD ~ yA:._ O HL __OE ;OL =L D) .foﬂl = Tr Z‘t —_— K —
i_u o T 2L ~X OE O - LE N N il 0
Bl R R o BRO o A i W "o o8 S W
BN EmE TN RS % TReR ZMEmP =0«
?%%i?Q@ﬂﬂééﬁﬂ ™ Ty @N%i%%éﬁ%&
G o 0 — = — =0 7| )
%750HAOLEAW7XLLA§ m,JﬂLEOtrﬂr AA%M%HMAT&_-
= ° * * %ﬂ%%wm%ﬂ e o
RN O 3T % o w
CECC oo R o FE Y Tl oo mEE Moo T oo o
EEANEE L I o I R i e R
X T r
el mK ﬁoﬂzﬁ?w Lt Lt
A a5 A1 8
g i e G R G L REEE RS T S R o o) oy T ST B! o) Y Uy ofy i
NNWRE P T o o X T B Ao o WY RO S WP RO Mo RORT T T o LA
R FROT I o e T Mo E B SR
" * * e g Mﬂ%ﬂw%ﬂ%me
N T B A< X T g %%ﬁ%#
“m Nom o W M Mo/ o B o m A
N g B % < w2 R o gg HP gy s RO O g KW
IO w0 o 7 X< o e T N RO S s 0 g o A N
Z_l _ni)A o O ~ - —_ N | 24
o T ]%4 %%] S T o= o»%oa%modu xaﬂﬁ.ﬂﬂov
o o o ~ o] XWX - 1 ~ 3 P
F S e o T RE R ) R W %L% v TP opRlox
AT NERNTMTHE T A e i B L G < SRR
v B PR g xF s T o
° ° ° ° < ‘U_IQEA nﬂw 5.0)1 mﬂ
) 0
2~ W oz, B R oy
S & T g FER TR TT T o FELLT .
e = S = WRWIFHETBFETFHET BT
Mo~ B E S . WK F < H TR of HRE E R0 A N e s
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4] Alche] E4] ]

o =X ELFHL “9f” "ot
Wl gk vgs g

MeelA  AxEGIT =
A AN d2e] B30 S e ek
=AL EBdE W@ g
ojaiAe MEL 73 B S
FAlo ZMEit), F429] o]kl
574 Jidel tigk vdow ojojx|a,
ORE 0 AR A HES
AL ool HoME ol

el A A<= starat gt

« A2 & E¥¢d: 3H(Bouncing
back), X RZ 3]E(falling forward),
A €A (persistence)

At ol del HAEE “3)&5"sAY
o Al =0l thefst EHdEo] oish
Ma ShellA Ve AW S
AR e HEHAS AA
AR =2 stodw AdS Hf-AL

At oldHT Asha y2 JH=
AR K E P R BN |
gth(Davoudi, 2014). Alsfel oieh

2438 gigo] 8751, o4t A ekol
EAlstE A A= SREAY
Hl-go] @o] AQ¥5+= AZE WHES
7|RGgE 7S dEAd Qe
Av)g9] 4 A @ oh(Tainter
and Taylor, 2014). & A3tol|A
gd Aol AukstE o Q= 7]=H
s Arete Aol 71 A ZH U=
AA TAE MEAD  glom 23y
Az =AY 2o A7s 2A4E
ok7]3}7| & st} (Hassler and Kohler,
2014; Register, 2014). dE E9]
At WAy o] & QI ke Tk WA A

F7F 19~20 A7l EA] Ao
2d4ow AL U =
A A (technological  lock-in: 7]
Al =8 €] o} A H] -§-©] 2o 5} o
7= gkl dojupx] Kste= AdH),
Ao A EA] Q1) 7] Q1

o TAE AT F de= Ao

15

ol tH(Hassler and Kohler, 2014a).

ol &l gt AR 2 H| = E5
8}3](American Society of Civil
Engineers, ASCE)7} wizl w#]=
Axzete] izt ARz E IR
HEd o] it 2013 W #AxAj9
A3zt digh 7, A By, wAE
H3l Feg FAERE Hdg=
3.6 x| gl Aoz YERRTL
o]#13t A= ASCE = FoF
A&7, 599 2 #e s9HE&
8= Aol AQxre HE A
A olgt= AEOS R o]oj A A 33t

Moffat(2014)+= o] @A7-S A9
7FAE wlHel W& =A H7bekes
“EO A HAZEVY wE AnE
o}ty Moffat + ol &

EqEst BYe @AsE AR
S8 YT S ge Azl 0@
A4 FHsu, =AHe Ay

oA e =AlE @l AjZke A A
P E o 7] 4 A g-of ik
AzstAl 2 AS A8 A&
AFuS 5 At(Moffatt, 2014).
T3 FZo w} H1 ¥ 51 A
DA ChH | AP A o] o] AE] R
B42357] Qe Bed H]8o)
289 & Qa, EA dFgNE
HA7} o]FojA JhsAdo] EASHY

wA AFANE e BqFo] s
247} 9k

A 97], APFeS “o]Ho=
3 E"S e WehE FU|RTE
“ARA  3]3"(Manyena et al,
201D)E =5 4 = 7137 4
Atk o= oy #TE THENA
AHEAoH EA HdEn Add

3lgs Hofel A= FH Lo Aok
EAH7] AFSEAT. SHATE o] <}
22 71371 ofH oJn]E A= Ao
s A= ekt sl A7 9l
2005 @ 3 AR] FFEZUE A9
AL A A Aol Alds S]] oL



EA] AT AT A A]

E1E ofgA wE g2 Z 4y A
ATt (Vale, 2014). o] 3sgAAL
Fealadse 80%7F Eol #A7A
8HA a1 v GDP 9] 1.2%¢l &3t
s FEstls By ofyg
38 WHH o] 4o] FANS

ujle]l A wka 21
3] 2] A 2l 2] 3] 3 7} N3lE A
(Tainter and  Taylor, 2

Townsend et al., 2006). A@x¢l %

H Ol H 0]l =0O. 3T 55 1o
X]HC}X(—)]T :11"4—6“‘!"1";]_ = 2 61'?__ Hugt

AbgEo] FEEAze Ad oA
ARSI AR AT Alddd mE
£l HFEREZ A ZA7E ofd
AAHAM = < " ALY
(Campanella, 2006), Aoz 7|&
FEHE O HEHAE <tdEta
dskrle]  ol2 Y. webA  AldES

ko2 JoAXAY, B} Fetal v
FEE AT e 7R of7)=
A dH v AHFAH ATFAES
v A P HA] ALS] A 3 F R o= A A
Al &g e AAFTY A A A F o
Hed 9 oty &= 7|32 o7+ A
Fo] 3 & zolo]tH(Davidson and
Martin, 2014).

TAl B QoixeE HY
ATH=  Fo] A H7MssttheE A
olmatA] gFom A &ThssitheE A
Tk tEA] Bd9S JHX a1 Qe
AeE 9u|etx]  @gE=rthvan  der
Heijden, 2014). 181} A= o] A9

L)
°

SA4 gkt WA A w
BHS FEaE £ o de
AgAolth, A%l AL
FA  AgsH] @ AHE

FAAY, =2 Ao 54 7%
At 758 FEHo=w #HHo]
F(Meerow, et al., 2016). 134

Ao wed A gz

P

230 Jo

16

AASs s AL, 35k

¢l AF3}(Tainter and Taylor,
Hoe, 334 79 od
F27F o] Fojxof  shar
upeba oW Algo] FElE wholof
steA] e ojElR AdEle] st
| Hg & ojwH Q1F3A 9
FAE  wolop &t o]y
& 8-S wrolof shi= 7l ot
dloF  strhe=

014). 5499 F57

1

Hz X
ol
o
N,

O W Me 2

=

(e] (e]

—_—
—_—

Mo
-

£
<
D
®

o 9

2010). o] A=, "= =g So
Ldd & Al Ae]  HUH

Pike, et al.(2010)&
“TAe AFEAolAd
S|AstA} 3= AL o A
ul e A& 4 = 9 =
A AL A BAA, 332 S
rolstAl oE AiE
Aokar Zeko), [dzke] 7 -g-of
o] PAEMES o
AAdEHR  AA  E3A
TR oA A A o)A ekt
A2 HEIELS olAe] EfMI]
IS AAI Qclow  uoldlt)
(Bloomberg 2016; Longworth 2016;
McQuarrie, 2016). WHH 3 x}9]
A Ae Hdo] A 7hsd
o yx]e] H|L(beacon) o= H-&3t
T A= A7I7F H A

fRte] TdE0] olefd =4S
=4z x2S g

1A 9k, Hassler and Kohler(2014a)

W PR

47 Ben A%4ge] BA9
Aol £A9 BAH, BHH ax
BEE aeslel drha Fdc §
A= 100 RC Z=Z2(100 ¢
Bee wA mmos)i pe
zdgle] Agete gl §49 5
glofor #tta FgsHs olEo] ol



©A] Altfe] £4] A

3421 tH(100  Resilient  Cities,
2015a). o] g WA A&
et A YdokxE stodg A=
02 AldelA 98 AES 95k

omnm=

AR A BAS Fetes gk
olAL AEHA  AlAde kAl
Ve A olEgd 2Eg vt

@71, F71, A7)l AA Ao em

A|2="of| wX]= F¥S TFARAT=
AL wER3th, wek xEA]o]
EAolgdA, Register(2014) &
“Z7F P 71xHe BES
AzZysitpd Ao HAH EA=
A-5o] Aol g7 ol 7+
AA Hedtdes A4S & = Ay

Fgsr, webd =4 B4
AAe 294 A AF, ogE s
Mels ezt el
Hgatelm wHgME o Aok ohe
AL ool THZ] AAE%o]
A3 wdel o 5ol s
FA9Ie] wFel ul oele U4
+ 9k,

s TAY EYE EXE:
2% (conflicts), AU A (synergies),

%A (redundancies)

T oA AR HEE A
Hd=Hel gy AHAA 8, EA
QA AMA o] ofE 845 7HY
EUAE XAt} o] A Q1 3ol A
298 AA9 a2 ME BEsE9Y
stRY FA YEdtHvan der

Heijden, 2017). d¥td o2 AWd
Alz=dle] FAAQl EAS AE &
FAA g AAFH= AHHo
YHEZFsSItE onE Foly
sith, &5 o2 AWds el 93

—_—

e Z2 dolxrt vE 7T
qeo] ol Ad  AA
A &l = A vt A 5= A2
o]o] At} (Anguelovski and Carmin
2011; Birkmann, et al., 2010;

Potsiou, 2010). ©o]&3F A FtS

17

=

i)

w7 Hefol}
g o

A7

St = e 99 e S
171 98% 3 (Amundsen,
., 2010). E73] TA] FFo
= ek A7} B}
geFsta(gE, 71, WUidEE )
Aok gdsZI(AY, A4,
=7k AA ) wiol {9 7
QREY FHFadrt By A
UebdthH(Reisinger, et al., 2014).

o

i ML oft
offf o H{
o

[e)

fob X 1@ oo
> 0

L Qo N e

15
o =

o] 2o des WAsta A
49y & =A] HA 23 7H
AUl gyE fete ‘FREAAE
THo= Aol tig  7]diFte]
9 th(Mcllwain, et al., 2013;

Anderies 2014). 284 =32 1
AA = H3%s weEoua, 59
ik oF St A mEAHS SHH AL}
du= S8 d=2F 9 AaE
AtHAnderies 2014; Fiksel, 2003).
TA B Ao Mm uE 2
-3, ARH I&E A&HA
oAt Al AA St AYAE &
A 7 EFH}Y HToRE oo
22X 7F At

sl Eolgk= Jidel oA AT
g1l AFE AAsk= HAAA
AT Ahern, 2011; Berkes, et
al., 2003). Aol ths, At o,

= _
¢

i N rlo

BRI RAE A AT IR
Y5 Hug = &7E 99

[e)
Fro]l AN AFFe Ajto]l Ad
Soof ke el
do 4 Q. 53] °dd 4
A HGAEs] &2 JlRle] o & Al
AA = A Ze  AFoT EA
A2sgle] Ae ofako] Al 7S oA
5 7hsAd o] EA)sktH(Mcllwain, et
al., 2013). o|uj¢] WY& Tdr|x o=z
WH = AL 7hs s A THHowlett
and Rayner, 2013), A7|dozx+=
sld FAAQL FIFS wAAY



4] Alche] E4] ]

719l HAAEH(lock-in)E&  HU}
Z3tA1d = dvk(Ahern, 2011).
FHAEe AdIAY  oAEA
A of A & & o
(Chelleri, et al., 2015; Schliiter and
Pahl-Wostl, 2007). <43 A3td
AR S B, IF, FL
9EH oA wHem
Apsonn Ador oojd 5
Qr BAL2Y Y AR FA)
A A A 2s &8 siok(Collier,
et al., 2013; Homsey and Warner,

53]

2015). o]y3F He o JFrol
A s ol =rt Ze 9]
TAEel M= AFsHA Hdske

ud 2 e BAE AdsE AL
7bs A skt JAReE wEgo =z AHE
T ALAA HAo] ot HT}
xHHola PE5HQl AHS F3
AEe] FHoEs  FLEstd AA
AMA=Zol Al Qo] B -3 4
A AGSAY, IEH
A2 S g8 4 Qe 7137 A
9 tH(Van der Heijden, 2015).
Falling forward @& 7)ol A
E3] At} 49 45 oA
ALdAE BE At g
ArAE agetat sk st
ko2 Yoyt 7] 3ol A gk
Aol 3| A= whekS By
e =]
ZHA 3 E ol 7
Aol AaPFA| 9} 225
oAAtEl = gt Aty Ze Al
D= AHAES o o
7132 o7]|aA} s
Aol TEjAEANA T
do7|7] AHELE F
A 3 At oA
AAL AAH, 7=FH
olyel A4, Apg A<l
=83 (Ahern, 2011).
Qlxglel 7]Feo] A|&o|
A= Asto A olHd BT

o] =
AT

abi

‘

do
fo © -] thw
2Ll e n

-

i
=Y o
=2

S~
=

iy ofo
X ol oo

o
Qo 4y O rlo &

1

_'_IFUE
NI

ol
X o

all
%

%0,
o

2 [2 RO o e
2l o
Y

Do (R Ak 2 ox H (T o 32 i
K1
>

e (% 2 o L o oo I

i
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T-etal AEd QS EESHE
Zlo] olFAolA= &S F AT
;M =A% =AY (Register,
2014).

st YEYIa Ay ZAR
AZAdo] EAFYY AJ~He] FQ9
Edo= AAEATH(Ahern, 2011).
w3 HEYZ 3R] sk
AAAAE Hxste AdA] yolrt
ol&gt Alare]l ZTES EFI I
AZEAES THTo=HA U ESZ
TEds HAY F RS Ui9
T2 3, 33 4] AE
2] A sltH(Fiksel, 2003; Fiksel, 2006;
Mcllwain, et al., 2013). o]&3t
A% EE Aol Aw ZEsial
WMalste 7S ASAA AR FHe
AAdagE A kAL A| 2~ ¥l 9]
Ass8E AAd o+ At Davoudi,
et al., 2013). UEH A At AF
AYPFAEY 24E& ddstes AL

g
>

PPN

A& HitH(Anderies, 2014). 184}

s oh

oed  Ade  FHA, 544
2Rl RAT g
ARAR7] ofEE  sbsAol

=t}(Mcllwain, et al., 2013).

upR| ko 2 A &g diEiE 1
oqu| 7} =7k, = 7F WA= wg-
A= SHAA ZdEo] ditE.
T o)n)= = 7F, EA] A AR et
t=27] uFo]tH(Adger, et al., 2005).
ol AZHA HIWA T MR
EAAol AFAQekA, AW, HE
Abroll Al ARAle]l ARl oA
a1 zpale] dbdbeE wHE
Al oy A8 Fof
gtk (Vale, 2014). ©A] A,
THAL A oAk, oAl
AW Aol HY ZFHQ FEe
A A zegt= HEA A F2
Y, gy EAA2ED Yo A
gdds 83 Ax FLosh
THAAAY Y =AY 5A

.
¢

o

N oft X



EA] AT AT A A]

MBA2ES] 7)5o] wHH|EAS
AA Alz="lo] A 7es ©F
NEZF 3tk (Anderies, 2014).
Ahern(2011)+= o] Aol A 3k ol 7}
thFdol Al&Ele] T)eA QA EYE
ofye}  AJEfA, AMFA QA4 k
Aegd  Ferh dew, FHE
RE3sto] FRkEojof ghrhal QI Qlnh
e HEY] A= ‘s
SYgAolHAME A5 HeHAo]ofof
st Aozt BAZE o] FojA| AL,
A9 Aug WA L8 A=
TAS  gFEieE” ogY #e
Al 2=®ll 0 2 o] oz of gtk (Mcllwain,
et al, 2013). EE "

HBAzgoR el 24 AA A
JAE EYYS /Hm W

A& 3 &3t Anderies, 2014).

BEste Ay 7lsEe] R
sty o] 7S BAlY, e
A &3 A Al 8]k o 2 A HE-&- 9]
kS st (Ahern, 2011).
olgist EAo] Fxo aEAS
=dstslr] s s L4t
st Vless FIdY 0 Ude
=349 AR S F-o] sk o 2 A
gdds B2as 4 t(Ahern,

2011).  EF ol AYS RHr}
agfos ARgstel dad Aels

oy
b BN Sy |
A&V B

(Fiksel, 2003; Register,

« AZ 3 F7|9 @UIZH AT ES}
R 7o) wFFHs
ek A WA B3
AE2H HArE: FAow
=R S = S e
AA(FE DI Hdg Aol tpysh
LAHEE, JARF 35, AHA)S
TAELE AR And o] A7kt

THol dFS UAA "Hn B4

19

Al AIZY, R, ARV UE
=AES Ago} s, olo <&
oA gt XA =& AFAE
AT A A&} Al 2¥lo] ofF Bt
A|&sh= Aol upEA g Ao gt
dehe B9 g A Aol wpet
dolatth. 7k AR A EH A HdES
@7 FAAAEH TAdH FE7bA]
E Ad e Ala"e dAE

L 73t (Trigg, et al.,, 2010). wrek
sty EHAdg o] AdoA F Lo

Wslo] WHAS FESHA He
Zoltk(Davoudi, et al., 2013).
TAAE S HsE AR ES e
AAES st AY Fola, AP
AR o]%e] EAS IEAIYE
PF5S F4ste B4 2 HS
#elE AYPT F  d-tUabareen,
2013). o7]olA TFofxa Y=
FTAEH AA HEe 9] Ald

T e EAGEY AsiEe] 4]
oz A4S FA Sk st
2 Vale(2014)> A%
AAF719F &7 H9= 4o 319

$x%slel 2wl st Sl

o
=1 - 2]
d= wr], 7] Bxo| HFIEE
FAEG. o= A7) HAdS st
o ge] WrAE Aol E YAS
oz e BA® A
Exlel= 99t A AR =4
e 7 e 9FS 712 P99
gk F71E AleFd FHpel gt
olelat wmoFelol @ W
“3] = (bouncing back)”¢] 7l d ] st

R I DE =
Wl e opth thA Ha) wole)
A7) BEE ZBY 5 AUk A o] F
gue m=wss]  Sstel  AAL
W49 A BEFY BT
Azach o o A s



4] Alche] E4] ]

>

Al o] E ZH ) 5k whE A A

2

oo R -0 2 2% % Jf s
Jt QMo & 2 o mo 4 2

%o

Ho
(Meerow, et al., 2016; Davoudi, et

al., 2013). &7 HA9gdd HFot=
A4 sk =A|7F u|ge] 7hAopgt

A 54 nven 1 BEE
gy s Bdslel WAEsol

ghet, o] 3k Aol Ao Ao

Ht= Al desk AL ofyt AA
A7 we] EAE  of@A
o] &gk AAA], o 7] 0]
UEIG A& Adeta, g4 FAA T
ke glol= BEA YEYAVL
H3lsk = Qe dde YFES
Aojst "7l 9dtk(Bettencourt,
2015). ¥ A gse AH
AotAEo] Hu} AlFHola, TAE
7FA a1 BT @& &olA WIS

o] o] W % Al 3k o] Apalel L.

olelgt Astoof R A &HA Y
Mol &7], 571, &7 599 A3
MYE d4dstes APz 283 4
U TF.

AR EA] 49 #9
APl st A HEm HdE
Md A A st 7+
584 99 (Engineering
resilience) WA  EHLH(built-in
resilience)< "9 F WL
zdes 9 o FAEY
A &AL A, ade F=, 1
F2E5 AHEE BEO o|27|71K
24 - Fa3%k 7]EA AFEo
o] E3al Qv FEHE HAd=EHT) YA
Hdge oy EAE THS

20

sl
—o >,
i =2

¥0, & O oo

it Sk O, gt
£

=)

ox o O 2 Jorlo ofN 2 rlo 2 o Jo -

Do
(@)
[—
Q1
N—
=
as)
o
o
o =)

iy
rlo
¥
o
il
_l
K
3
g
AN

i
S
(g o

rE

N

il

o
9
N
ol
[

)
>,
0,
ro

.

ol

<
=

tolt}, oo} s Al
A ol¥oly s s
¥ 3]0 =

#F oF&}t}H(Birkmann, et al.,
Adger, et al., 2011). A}3]AF
HH8LE A Ao =m Qs
&4 AHAEHT o3]d H
7heetk A £ o-8-35he]
Age] wWE AbHAH  HE
e AdSs dAs(Mcllwain, et al.,
2013). 28y AF  QdAES
vl o] WAt 7heAdo] e vk

ﬁr'
oo N,

(@)
—

a

<]
El

o T o 1%

)

DRE

Lo

AA AWt 7] Eal chetol
Bt HEHHs] wEe] oelgd
A¢ & A AL FEs)

AAAME FoE, o9, o= A=

TRt W& AT

Aol digd derh
o] tH(Urwin and Jordan, 2008).

cAmAHe A A
PR sEe A
WH-(within  city)’gh= 7] E3h

Hl gt =A== A, A, ARTL
AAE A" o = JEA Q] A BT
ofye} ZAlEo] FASE Hu &
HEAZA 22 d99 FIFHS
7}A1 31 9T}, Ernstson et al.(2010)&
olelgt A st Zgk H]gHe
EagE U e, ‘=4 JFY
5487 ‘=AY B xpolE
THEE S At oA HE

Aesetel ] “mAl el AE) s}

.

‘Al AETE FRsE A9
FAbateh(Pickett, et al., 2016).



4] Alche] E4] ]

EAM Y By
R ERE
S B

o H,

A
2 A e A A
E_:]I

(9 okl b

el A s
Bk Eieh, W Ao Eeowe nr)
AN o]BS asta Uk ol

U], 24, AHE FA = AHE A,
714 HEL AL 9542 IAE
o & oldstr] #Folm, o]t
AFA MEAAZF AH HEY A9}
o A] of| A A9 (local-to-
regional) & & o]o] %] = AYEl A
MU 25 THEo] & gk o4

dge  WAEAE w3
ot wHFT Q7] wEelnt

(Ernstson, et al., 2010). t& &
T el gk E e EAls
Hdgo] FF dxge] WHEukES
3l thEXIT= Aol At Poole, et
al.(2014)°l  Z=xstql xol o]
AT A "R A FAE
o7 3h7] "ol F71A Sl Tt
B "o, FF QX ek v83
ool F7|F ek Eede, I
dxzete]l A HAYUSE B
74 = °]F&/d (path-dependency),
TFx2ke]  Hv 7} A (irreversibility) 5
theFst A7 EAE 5

A B9 A #% FAE
BAALRE FAE LT EAL
ofytt. ARl digk H:=s}
= A R . = R
oy oEn  AHFAo]  FEo|Y
ARA - s&e did d%s =
Fe & Jd8AE ZEv UM
S Ads Aol A o] FoHE 3] Fo
et =82 e Agexe &84
TOAE T8 wEy Hid
Aelgts Adxm olod F

A TH Fussell 2015; Kato, et al.,
2013). A &Aolgh= dHANA 283

Aol v o £ 9lge
AL, AAYIAY ®A g

HEHA se

A< T
T UE =

xAo] o ojd
o w9l

0

21

ARE Az AR A8
Sick. o) B8 2| we] euk of

H

30 o) T )y
to fob T e

AAA FFEAA L =AEAH
Hroke] ™k AALHS Ao ==
Ao},

o A& ¥ AJA}A Conclusion

Fofelt}, o]

424

gad & 9 we 349 sl
gt ohFR AdmFent o)
Agse Eye  uwE )
EAA WrRe w@e AR

FAol WFE] et tE =4
AA2Esl dA R A
Fol 4L T ¢

BeAE 1970 A o]F o]
YRE Be FUSS AR Aus
o w mAEge] “Rol"elx],
“of” BagA A o

AEXHOZ “Ho17 el %] ¢}

FQ3IAE aWEE AL FTAFHA

T3t E ARESE 4 AN
ek 4

ofr

ol

;O
|t AT A A )
U 9 -

. ool el x skl gl o #
NHES A2 EAN, o
Z1dEel  AAR oW d%E
sheAE  dFESIEGe dAE
AAstglon], 50 AYeta 9=
s A AA Aol
A= Al wg Brhs WA
Earh mEA F Foks el
F7HARD AgE The @ deew
pidaaiis R EIR O R =



4] Alche] E4] ]

mARgee] %4 Ada e
SARA AFR Qe “HnA

57 e, aEa s2rh Ada
Ao mg EA AlAESe oy
ZAAA ] digk  weke] QT EHE
‘ATl NE S EE Bk
olFF fojEL J|E EHEA
Ak o 7 ARE A QA RE TR E 0]
FAdelA A SQietolu} w=Al A E
Tl A fFolek 3 v ol
AR S grgThE ol A 2m 7t qln

53 AT =AEYE

12
o

i o
5

ool slvh “A's TR AL
oo AAN e Ags A2
CERE)S o]_qﬂ_ E}\]H%gﬂj =] xﬂjl}
% - =

T3ty olgt wixMAR 35,
A 35 AEHY e HE
B} 4] o] %] & 7] wf ol 3 3

i O,

o nrh A4S wA Bl
d

A W - T o1

100 rir KB L b b o it
N
z

il
c

. mAAAE e OF

lo
30,

o 0

B sl ) fob B Ho O o x0 N o (L

>,
g

)
rlr
)
e o
poy
rlo

o @
Rn

L % (ol

N
o,
N
N
2
k)
o

]
S nrh e
5_]:‘—;}_. “J_:[[_‘%i”j—q‘ “ﬂ]”oﬂ
28 o 44 %
ANUA S 2k wA R
=

R N

my 1o, 1o, rot mlo mo o >l

2 te gl ohi 4y & 0

Hiv)
r2 oX EH

22

ddste]  Ho AXsd AAES
ntE s Blo] 7hs e Al o)t

TS ] ‘
TEEE A sgEHorm ouy}
ATH  “mA] A EHTHFATe
Hr}

Axbsgreleis ldel e

A 7+ (Washington, 2015;
Knieling 2016), & o]E5o] LA
A 47154 2 7 o] kA o]

A&7 99 A (turf wars)<
st gErthe Ao s Aol
s e
R

P)so] A%E 5

BEE MR Qi AAY ndh

HERE A A37F ey o] vt

AdEe  oRE EAR9E
o)

“HEol7ell diste] thEaL
TAEA Y] o7 ek Mid S
Jyuzm BE IdgHd  FAES

- T

Agets Az welth  ojepy
=AY o] “Roe] FE g
iAol el YR w9l
e K S R

A5 2 7 ek <ol ol ek
shbel A agle] AR

sl Aanete] dAHS “of’et= thE
ANdel AHE w3 5=
7bFeAdel Utk EiuE E=AEYEH
ol o= S R A
T OEH e A=
F7HA o2 oE dde ATHAAE
axa 3l =3 A7 HRE
M EAEdE gAe] AFFs]
lefA  wr=A] sjAsfoksls T8
HHES o9 &g Ao gt
ANIE o] T dhfolty. ofE A sk
N4, AAA, 84 dHE=
=etal HAHEe  RldE e
dHE A P9E G4E F
ASA ol gk ale] I Q3 Aol



4] Alche] E4] ]

@ ALY T
B =55 XY&+ Australian Government Research Training Program
Scholarship °l] ZHAF=HY T}

o F1E3F
001. 100  Resilient Cities (2015a) What is Urban  Resilience?. [Online]

Available at: http://www.100resilientcities.org/resilience#/—_/
[Accessed 17 August 2015].

002. 100 Resilient Cities (2015b) 100RC Network Exchange Program; Rotterdam Exchange:
Water Management & Multi-Benefit Solutions - Lessons Learned & Tactical Guidance.
Rotterdam: 100 Resilient Cities, Resilient Rotterdam and Gemmente Rotterdam.

003. Adger N W (2000) Social and ecological resilience: are they related?. Progress in
Human Geography 24(3), pp. 347-364.

004. Adger W N, Arnell N W and Tompkins E L (2005) Successful adaptation to climate
change across scales. Global Environmental Change, 15(2): 77-86.

005. Adger W N, Brown K, Nelson D R, Berkes F, Eakin H, Folke C, Galvin K, Gunderson L,
Goulden M, O’Brien K, Ruitenbeek J and Tompkins E L (2011) Resilience implications of
policy responses to climate change. WIREs Climate Change 2(September/October): 757-766.

006. Ahern J F (2011) From fail-safe to safe—to-fail: sustainability and resilience in the new
urban world. Landscape Architecture & Regional Planning 100(4): 341-343.

007. Alexander D E (2013) Resilience and disaster risk reduction: an etymological journey.
Natural Hazards and Earth System Science 13(11): 2707-2716.

008. Amundsen H, Berglund F and Westskog H (2010) Overcoming barriers to climate change
adaptationda question of multilevel governance?. Environment and Planning C: Government
and Policy 28: 276-289.

009. Anderies J M (2014) Embedding built environments in social-ecological systems:
resilience-based design principles. Building Research and Information 42(2): 130-142.

010. Anderies J M, Folke C, Walker B and Ostrom E (2013) Aligning Key Concepts for Global
Change Policy: Robustness, Resilience, and Sustainability. Ecology and Society 18(2): 8.

011. Angeon V and Bates S (2015) Reviewing Composite Vulnerability and Resilience Indexes:
A Sustainable Approach and Application. World Development 72: 140-162.

012. Anguelovski [ and Carmin J (2011) Something borrowed, everything new: innovation and
institutionalization in urban climate governance. Current Opinion 1n Environmental
Sustainability 3(3): 169-175.

013. Arup (2014) City Resilience Index - Research Report Volume 1 - Desk Study. Arup &
Partners International Limited: London.

014. Asian Development Bank (2014) Urban Climate Change Resilience: A Synopsis. Asian
Development Bank: Manila.

015. Australian Government (2015) NMNational Climate Resilience and Adaptation Strategy.
Australian Government: Canberra.

016. Berkes F, Colding J and Folke C (2003) Navigating Social-Ecological Systems: Building
Resilience for Complexity and Change. Cambridge University Press: Cambridge.

23



4] Alche] E4] ]

017. Bettencourt L A (2015) Cities as Complex Systems. In: Furtado B A, Sakowski P A and
Tovolli M H (eds) Modeling Complex Systems for Public Policies. IPEA: Brasilia, pp. 217-236.

018. Birkmann J, Garschagen M, Kraas F and Quang N (2010) Adaptive urban governance:
New challenges for the second generation of urban adaptation strategies to climate change.
Sustainability Science 5(2): 185-206.

019. Bloomberg (2016) Election Upset: What Happened in the Rust Belt States?. [Onlinel
Available at: https://www.bloomberg.com/politics/videos/2016-11-09/election—upset—what—
happened-in—-the-rust—belt-states

[Accessed 07 March 2017].

020. Bosher L (2008) Hazards and the Built Environment - Attaining Built—in Resilience.
Taylor & Francis: Abingdon.

021. Bosher L (2014) Built-in resilience through disaster risk reduction: Operational issues.
Building Research and Information 42(2): 240-254.

022. Bosher L, Dainty A, Carillo P and Glass J (2007) Built—in Resilience to Disasters: A Pre-
Emptive approach. Engineering, Construction and Architectural Management 14(5): 434-446.

023. Bosher L S and Dainty A R (2011) Disaster risk reduction and °built-in' resilience:
towards overarching principles for construction practice. Disasters 35(1): 1-18.

024. Boyd E, Nykvjist B, Borgstréom S and Stacewicz [ (2015) Anticipatory governance for
social-ecological resilience. AMBIO 44(Supplement 1): S149-S161.

025. Bulkeley H, Castan Broto V and Edwards, G (2015) An Urban Politics of Climate Change:
Experimentation and the Governing of Socio—Technical Transitions. Routledge: Abingdon.

026. Campanella T J (2006) Urban resilience and the recovery of New Orleans. Journal of the
American Planning Association 72(2): 141-146.

027. Canterbury Earthquake Recovery Authority (2012) Central City Recovery Plan.
Canterbury Earthquake Recovery Authority: Christchurch.

028. Carey G and Crammond B (2015) What works in joined-up government? An evidence
synthesis. International Journal of Public Administration 38: 1020-1029.

029. Chelleri L, Schuetze T and Salvati L (2015) Integrating resilience with urban
sustainability in neglected neighborhoods: Challenges and opportunities of transitioning to
decentralized water management in Mexico City. Habitat International 48: 122-130.

030. Coaffee J and Bosher L (2008) Integrating counter—terrorist resilience into sustainability.
Proceedings of the ICE. Urban Design and Planning 161(2): 75 - 83.

031. COAG (2011) National Strategyfor Disaster Resilience: Building the Resilience of our
Nation to Disasters. Commonwealth of Australia: Canberra.

032. Collier M J, Nedovic’-Budic Z, Aerts J, Connop S, Foley K, Newport D, McQuaid S, Slaev
A and Verburg P (2013) Transitioning to resilience and sustainability in urban communities.
Cities 32: S21-S28.

033. Davidson M and Martin D (2014) Urban Politics: Critical Approaches. Sage: London.

034. de Bruijne M, Boin A and Eeten M (2010) Resilience: Exploring the Concept and its
Meanings. In: L K Comfort, A Boin and C C Demchak (eds). Designing Resilience. Preparing
for extreme events. University of Pittsburgh Press: Pittsburgh, pp. 13-32.

24



4] Alche] E4] ]

035. Davoudi S (2014) Climate change, securitisation of nature, and resilient urbanism.
Environment and Planning C- Government and Policy 32: 360 — 375.

036. Davoudi S (2016) Resilience and Governmentality of Unknowns. In: M. Bevir, ed.
Governmentality after Neoliberalism. Routledge: London, pp. 210-249.

037. Davoudi S, Brooks E and Mehmood A (2013) Evolutionary Resilience and Strategies for
Climate Adaptation. Planning, Practice & Research 28(3): 307-322.

038. Davoudi S, Shaw K, Haider L J, Quinlan A E, Peterson G D, Wilkinson C, Fiunfgeld H,
McEvoy D and Porter L (2012) Resilience: A bridging concept or a dead end?“reframing”
Resilience: Challenges for planning theory and practice interacting traps: Resilience

assessment of a pasture management system in Northern Afghanistan urban resilience.
Planning Theory & Practice 13(2): 299-333.

039. Dodman D (2009) Blaming cities for climate change? An analysis of urban greenhouse
gas emissions inventories. Environment and Urbanization 21(1): 185-201.

040. Dovers S (2005) Environment and Sustainability Policy: Creation, Implementation,
Evaluation. The Federation Press: Leichhardt.

041. Ernstson H, van der Leeuw S E, Redman C L, Meffert D J, Davis G, Alfsen C and
Elmgvist T (2010) Urban transitions: On urban resilience and human-dominated ecosystems.
Ambio 39(8): 531-545.

042. Evans J, Karvonen A and Raven R (2016) 7The Experimental City. Routledge: London.

043. Fiksel J (2003) Designing resilient, sustainable systems. Environmental Science and
Technology 37(23): 5330-5339.

044. Fiksel J (2006) Sustainability and resilience: Toward a systems approach. Sustainability:
Science, Practice, & Policy 2(2): 14-21.

045. Folke C, Carpenter S, Elmgvist T, Gunderson L, Holling C S and Walker B (2002)
Resilience and sustainable development: Building adaptive capacity in a world of
transformations. Ambio 31(5): 437-440.

046. Fussell E (2015) The long-term recovery of New Orleans’ population asfter hurricane
Katrina. American Behavioral Scientist 59(10): 1231-1245.

047. Gallie W B (1955) Essentially Contested Concepts. Proceedings of the Aristotelian
Society 56: 167-198.

048. Gunderson H and Holling C (2002) Panarchy: Understanding Transformations in Human
and Natural Systems. Island Press: Washington.

049. Gunderson L, Kinzing A, Quinlan A, Walker B, Cundhill G, Beier C, Crona, B and Bodin O
(2010) Assessing Resilience in Social-Ecological Systems: Workbook for Practitionares,
Resilience Alliance.

050. Gunter McGrath R (1999) Falling forward: Real options reasoning and entrepreneurial
failure. Academy of Management Review 24(1): 13-30.

051. Haase D, Fratzeskaki N and Elmqgvist T (2014) Ecosystem Services in urban landscapes:
Practical applications and governance implications AMBIO 43(4): 407-412.

052. Hassler U and Kohler N (2014a) The ideal of resilient systems and questions of
continuity. Building Research & Information 42(2): 158-167.

25



4] Alche] E4] ]

053. Hassler U and Kohler N (2014b) Resilience in the built environment. Building Research
& Information 42(2): 119-129.

054. Holling C S (1973) Resilience and stability of ecological systems. Annual Review of
Ecology and Systematics 4: 1-23.

055. Homsey G and Warner M (2015) Cities and sustainability: Polycentric Action and
multilevel governance. Urban Affairs Review 51(1): 46-73.

056. Howlett M and Rayner J (2013) Patching vs Packaging in policy formulation: Assessing
policy portfolio design. Politics and Governance 1(2): 170-182.

057. Jabareen Y (2013) Planning the resilient city: Concepts and strategies for coping with
climate change and environmental risk. Cities 31: 220-229.

058. Kato Y, Passidomo C and Harvey D (2013) Political gardening in a post-disaster city:
Lessons from New Orleans. Urban Studies 51(9): 1833-1849.

059. Klein R J T, Nicholls R J and Thomalla F (2003) Resilience to natural hazards: How
useful is this concept?. Environmental Hazards 5(1): 35-45.

060. Knieling J (2016) Climate Adaptation in Cities and Regions. Wiley Blackwell: Oxford.

061. Labaka L, Hernantes J and Sarriegi J M (2015) Resilience framework for critical
infrastructures: An empirical study in a nuclear plant. Reliability Engineering and System
Saftety 141: 92-105.

062. Leichenko R (2011) Climate change and urban resilience. Current Opinion in
Environmental Sustainability 3(3): 164-168.

063. Lister N-M (2016) From Reactive to Proactive Resilience: Designing the New
Sustainability. [Online]
Available at:  http://www.thenatureofcities.com/2016/03/15/from-reactive—to—proactive-
resilience—designing—the—-new-sustainability/

[Accessed 03 January 2017].

064. Longworth R C (2016) Disaffected rust belt voters embraced Trump. They had no other
hope. [Online]
Available at: https://www.theguardian.com/commentisfree/2016/nov/21/disaffected-rust—
belt-voters—embraced-donald-trump-midwestern—-obama

[Accessed 07 March 2017].

065. Manyena S B (2006) The concept of resilience revisited. Disasters 30(4): 433—450.

066. Manyena S B, O'Brien G, O'Keefe P and Rose J (2011) Disaster resilience: a bounce
back or bounce forward ability?. Local Environment 16(5): 417-424.

067. McEvoy D, Fiinfgeld H and Bosomworth K (2013) Resilience and Climate Change
Adaptation: The Importance of Framing. Planning, Practice & Research 28(3): 280-293.

068. Mcllwain J K, Azrack J, Ricci D M, Angelides P A, Brandes U S, Brookman M D, Brown J,
Carey K, Cox T, Ford K, Hager C M, Horowitz S, Lam D, Lashbrook W and Lowe S (2013)
After Sandy: Advancing Strategies for Long-term Resilience and Adaptability. ULI
Foundation: Washington.

069. McQuarrie M (2016) Trump and the Revolt of the Rust Belt. [Online]
Available at: http://blogs.lse.ac.uk/usappblog/2016/11/11/23174/
[Accessed 07 March 2017].

26



4] Alche] E4] ]

070. Meerow S, Newell J P and Stults M (2016) Defining urban resilience: A review.
Landscape and Urban Planning 147: 38—49.

071. Meerow S and Newell J P (2016) Urban resilience for whom, what, when, where, and
why?. Urban Geography, pp. 1-21, http://dx.doi.org/10.1080/02723638.2016.1206395.

072. Moffatt S (2014) Resilience and competing temporalities in cities. Building Research &
Information 42(2): 202-220.

073. Pike A, Dawley S and Tomaney J (2010) Resilience, adaptation and adaptability.
Cambridge Journal of Regions, Economy and Society 3(1): 59-70.

074. Pickett S T, Cadenasso M L, Childers D L, McDonnell M J, Zhou W (2016) Evolution and
future of urban ecological science: ecology in, of, and for the city. Ecosystem Health and
Sustainability 2(7): e01229.

075. Poole E, Toohey C and Harris P (2014) Public Infrastructure: A framework for decision-
making. In: Financial Flows and Infrastructure Planning. Reserve Bank of Australia: Sydney,
pp 97-135.

076. Potsiou C (2010) Rapid Urbanization and Mega Cities: The Need for Spatial Information
Management, Research Study by FIG Commission 3. International Federation of Surveyors:
Copenhagen.

077. Redman C L (2014) Should sustainability and resilience be combined or remain distinct
pursuits?. Ecology and Society 19(2): 37.

078. Register R (2014) Much better than climate change adaptation. In: S. Lehmann, ed. Low
Carbon Cities: Transforming Urban Systems. Routledge: Abingdon, pp. 75-84.

079. Reisinger A, Kitching R, Chiew F, Hughes L, Newton P, Schuster S, Tait A and Whetton
P (2014) Chapter 25. Australasia. In: Working Group II contribution to the IPCC Fifth
Assessment Report Climate Change 2014 Impacts, Adaptation, and Vulnerability.
Intergovernmental Panel on Climate Change: Stanford.

80. Resilience Alliance (n.d.) Resilience. [Online] Availale at
https://www.resalliance.org/resilience [Accessed 15 August 2017].

081. Schewenius M, McPhearson T and Elmqvist T (2014) Opportunities for increasing
resilience and sustainability of urban social-ecological systems: Insights from the URBES and
the cities and biodiversity outlook projects. AMBIO 43(4): 434-444.

082. Schliiter M and Pahl-Wostl C (2007) Mechanisms of resilience in common-pool resource
management systems: An agent—-based model of water use in a river basin. Ecology and
Society 12(2): 4.

083. Seitzinger S, Crumley C, Steffen W, Abdullah S, Aldsen C, Broadgate W, Biermann F,
Bondre N, Dearing J, Deutsch L, Dhakal S, Elmgvist T, Farahbahhshazad N, Gaffney O, Haberl
H, Lavorel S, Mbow C, McMichael A, deMorais J, Olsson P and Pinho P F, Seto K C, Sinclair P,
Stafford M and Smith L S (2012) Planetary stewardship in an urbanizing world: Beyond city
limits. Asmbio 41(8): 787-794.

084. Selchow S (2017) Resilience and resilient in Obama’s National Security Strategy 2010:
Enter two ‘political keywords’. Politics, 37(1): 36-51.

085. Smith A and Stirling A (2010) The Politics of Social-ecological Resilience and
Sustainable Sociotechnical Transitions. Ecology and Society 15(1): 11-25.

27



4] Alche] E4] ]

086. Sutley,E J, van der Lindt J W and Peek L (2017) Community-level framework for seismic
resilience. i: coupling socioeconomic characteristics and engineering building systems.
Natural Hazard Review , 18(3): 04016014.

087. Tainter J A and Taylor T G (2014) Complexity, problem-solving, sustainability and
resilience. Building Research and Information 42(2): 168-181.

088. Taylor P (2013) Extraodrinary Cities: Millennia of Moral Syndromes, World-Systems
and City/State Relations. Edward Elgar: Cheltenham.

089. Townsend F, Rapuano K, Bagnal J, Malvesti M, Nielsen K, Bossert T, Kaniewski D, O’
Neill M, Dozor J, Taylor M, Baker S, Brancato R, Bryan D, Combs C, Cooperstein T, Dolan W,
Forgy M, Morrison D, Mourey R and Rutstein D (2006) The Federal Response to Hurricane
Katrina: Lessons Learned. In: Chapter Five: Lessons Learned. The White House: Washington.

090. Trigg M, Richter M, McMillan S, O'Rourke S and Wong V (2010) 2010 Sustainable Cities
Index. Australian Conservation Foundation: Melbourne.

091. UNISDR (2009) 2009 UNISDR Terminology on Disaster Risk Reduction. United Nations
International Strategy for Disaster Reduction: Geneva.

092. UN-HABITAT (2012) Resilience. [Online] Available at https://unhabitat.org/urban-
themes/resilience/ [Accessed 15 August 2017].

093. Urwin K and Jordan A (2008) Does public policy support or undermine climate change
adaptation? Exploring policy interplay across different scales of governance. Global
Environmental Change 18(1): 180-191.

094. U.S. EPA (2014) Flood Resilience: A Basic Guide for Water and Wastewater Utilities,
U.S. Environment Protection Agency.

095. Vale L J (2014) The politics of resilient cities: whose resilience and whose city?.
Building Research & Information 42(2): 191-201.

096. Van der Heijden J (2014) Governance for Urban Sustainability and Resilience:
Responding to Climate Change and the Role of the Built Environment. Edward Elgar:
Cheltenham.

097. Van der Heijden J (2015) Regulatory failures, split-incentives, conflicting interests and a
vicious circle of blame: The New Environmental Governance to the rescue? Journal of
Environmental Planning and Management 58(6): 1034-1057.

098. van der Heijden J (2017) Innovations in urban Climate Governance. Voluntary Programs
for Low—Carbon Buildings and Cities. Cambridge University Press: Cambridge.

099. Victor R, Baskir G, Bennett J, Camp J, Capka R, Curtis S, Davids G, Frevert L, Hatch H,
Herrmann A, Hookham C, Howe F, Iarossi B, Jacobson D, Kito S, Lehman M, Lynch O, Matin
S, May J, McKeehan B, Merfeld P, Millar R and Taylor P (2013) Report Card for American
Infrastructure, American Society of Civil Engineers.

100. Vogel B and Henstra D (2015) Studying local climate adaptation: A heuristic research
framework for comparative policy analysis. Global Environmental Change 31: 110-120.

101. Washington H (2015) Demystitving Sustainability: Towards Real Solutions.
Routhledge/Earthscan: London.

28



