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2, SHH =0 et tiS=2

TLefuh AP o) flafadlel] sl the H ol Basith fARE =
o2 A, 71 Hzte] el thgh X A-=(Fussel & Klein, 2006; 719, 2008)
of|A, 715 k= AEstaL RS om Qs WA & e fllEolug
SAAGARA S oA - fSAAE SR T uAAQ] WY F2 FASHA
oL, e FoM] A e JEE T ARSI A AT &2 (property)
= Hlof ghrfar o3t} o|of -2 S ¥ 9] 919 (dynamic risks)of] ThsfjA]
= elasl AAe] gk 577141Q1 2SKmitigation) @} $1H 0= QI7E AR A
2 Hslo]| thgh 4]-g{(adaptation)o] A2 ALY P o m thFETHANS
@], 2013; Turner II et al., 2003; Lim et al., 2004).

drfjols SO = T AP Fof AA] floflA] AAE S/ w=H, O @
ARG wAIA ] Kk A& 02 At el aclol iRt AAA &
ol tf-3o] Hagt Aoz osfd 4= glow, @ flsfaglol et 2291 A3}
7} 7hs T, @ PAAALY] A9 Fodo] gHEQ JE e R olsiE 4= Jle
L, dfjotat e - 9ofli= FeHdo] 2] ARREA A Y] AhA7Ese S8
2 Holof girh weba] 4dfjobe] LA T2 AERRPd AR koA o
(prevention)’ ©] 2Ju|i= =EEU ali2hE 52 TS WA AATH= A
& opzt flsfalof ARAlofl thgt “etemitigation)' & 3L gFeICE 3t 95l
oF7|A17]= B7F g AR A A Ghzo] iRt < 2]-3{adaptation)’ > A 22 AH 2]

BAgelo] g 4 glck
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(E 2-2) FEiA A H SEixe! el thiS=2lol chgt Hlw

HEjHol AN SEIXQI ¢S
(static risks) (dynamic risks)
craLg Ap HER - NEE 22 HIA Hofe U
22l @E. CE’HH = THoiTIE, S8 (ol - 71=Hst 28 XA, AlPxN E
(hazards) |’ xyme O o TS @0lo] 7[0Ist Ak AfBIL WA - BN 5 ME
g 28 O YER0l, BT T 5)
74 = o|s
e = =B ) o Ag el sy
- njoler= - = =
Fory il =0k - a0l st LEx
FS o ool sioter xixicy 7 |~ HAEEN S < B lexposure
(vulnerability) =0l RIAA - AT 2ol |~ ZA0| thst oIzt (sensitivity)
T, o= . o UE _ 7_‘740§‘:'E‘|94 E?a(recover
2o =R y)
Hlg 5) e
M3 AMA A|AEIQ F|2It5AM(resiience) M
= S
{5f ol ol ==
qol [JMHESER 27k5) | opmmimme : a2l thet K|l
SStRX| ML (0of - CO2 HiEMZ, H=H
— ol et MREX] =, ZAL =S MEX]
e | latofl st =B Y=ol IP?.*, WA 5)
H_Z FUY | 34E+E M S (0l - Mok |- 20| th5t & (exposure) L 2IZH(sensitivity)
= Mz | FUAS B UAQlzet 71| of st spA
= 5) — £7{9| E23(absorbing capacity) 22 2HA
(flexibility) M2
M2 s o oo ms - 72RO E2(recovery) B2 HYH
2z =7 % 5288 & (elasticity) 22
S0l gt MS=(adaptabilty) M2 &

820, Avfof} g2 AR AIA AlAge] dEslef wE E7 et flsfas]
=l Hsiss Hafiti el ‘=g 2 FHPd S S0l AT E T3}
AJe, FEEE 252 Q) Hsfadle] tigh 8714 Ao E g ¥
MO = asfof gtk ERE oiv] - tig- W AR 5] FHA 1§ Aok
GElA, Al aRlES 7HESA 7= ARl A2 QL whE Hetol] gt <487 A
a3 AMATro 7 Y23} 4= Qlek <3 22> AAA SR} o AeA 3T
I, 7] 5 Heh 4djef 5 AR Hls el g2 SEiE] fdol et S
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24 8 BIt5AM(resilience)oll 7]xst

BERR RS =d

e ALE

rHu

- OFMXEH | RIo| 3

O™ | = Ry

1. #

ot o] AriAlRY] flsiaQle T AFARAY vlAlA AlZtollA st
< Hlelle @AE Yehdth AlAZ A== 2] 'Global Risk Report 2013, ol A= A
A o ARIAIA R HETES AABhEA, SIS RIS} 11 549 s
o= AAIA| AL ThefRt AHTE ] AEAAS " AR e Al

(R

S|
1

o A ARl 23] ¥(Ulrich Beck)©] 754, 2006)7+ o] 3]
ARQIARBIZE QPR SIRES QEL A= “$13IARS| sk society) o] HH 0.2 X3
ok S 27k obd Zlolt. Aol S YHE AT ARLE Zlof $1A
o] MAVSHE 71 BT 9L, ABIAAAR] aEslet T SIRAAL T
ol A Al Helely| Bk BeAoln] el A olck WA A9} Zel
(isolation) ¥l 44} ARITEXI} 215 AFEIAAI A SIHAQSE EAV} BAst
B 1 gheElel QA HAL, eSSl the st Askeo] EAl

ApEsHe $13laslo] B wkeh



(3 2-1) zZ AL ZE HREa Al

2R GAE 4 E| I
Risks in National/Local Level

x| ey 2l Xet- ot 2. - ARE|= A
SEfAH = ; 2IE = S
Global Env. Natural Risks of Risks of Industrial & Risks of
& Ecosystem Hazard & Public Public Health Technological Social
i Disasters Security & Disease i Disorder

AN E  v|Bueel R wol Moy wMmo od ANBBYUI  HEYY
dd 28R AN HUSES o HEfsd 80 ot +m Oigad HAS-AY 4xt
A 25 thE Db AR eld=Tigb = Y| 2[of L2HEHEH geAE 01 el
9)a= S EfE A SHSHAR  AReod BB 2
SCHefd 24 s 25t Ot B2 ZRUSFUA {F7tas, GMO _T‘_?éif'ﬂf%ﬂlﬂ
SRANZO  EYTARN A EHA S A0 NE - GBS, MBIINEY
olg54 Arefzt S Orgoids  Asod 3 K elojerH
=7tEs CIx| g at=
(Digital Wildfire)
1679 ERAVE 0IRS(2005)01M 74 - B sigiizl=s 378 B9 MA 2t
TS BAIR719E e ARRE iAo 1S ol AYEEsAle] AEet
o) o
O] T2 AR3]e]| ’\Eﬂﬂ*fl} ke 7ReAIXITE BAIA aedE S

&%
O = 3 AR AUzl SYHUIE 7SI 238 25kl 4
2 4E HEYAs S7148ReIA HebdS ofAIgle] =-uiy S45 3
A7 F)le] AEd|so} Bl 250 Tt g - Eegsle) Wue 7

2248 of|N)7|3, g Relol dhet ARE shelolt 4Eeo R A

oleje E 724 AASE ASIFEA] FHASE M oR s
e o] arf Apslel} e S1lRele 7Bt

LRt SRRl AR o] WA ujnith FES] FARS AlSAIA AR
o H3] 9l agle AEst A A&F] - chlFolch Fals S o=s
B 9] T3lj(damage)S F|A3HAZ FHZ O 2 ofiif(prevention)2} TfH|(preparedness)
off FF=AL AANE Il (hazards)of] ThRt 22?1 2K mitigation) Erh= ~1
wjsfol] Hiet A= 23 E F2Fd(vulnerability)of] HZ Wrol7} B AlF3Tk
A2 AAA Y] 24 S5 ol 7HESEHA shte] ARt A}
AL, el tiet the- NEAR SA o= o] Ro{ AL shte] Aol uhie]
HH E ORE ARdo] BJAIHA S48 A[&Fo]al E7HuRh Ao = Abe|Rb=t

_1\1
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RISRIAIEHO] MEORIAIO) o8 I ChSAIAE Pl

Q1] Ed 2t ABl Q) drfee] HAlel TR0 2 Ak 3
o ofgit A|EebE, o]efat FaA USLES TASt] ghsloh 489 B mrt
QPR ARSLEEAIS ARshEA AARSHE AL FRssieh wheb, 4chelat 2
© Fea g1 acle] sl @ 9189l Sekmiigation), @ AHEIEEAS] Fok
4 A4S F8 A robustness) 1 2L () oS- (response) % 572 (recovery)
of Az, 123 @ $1glo] A= iz AFEEAIA o] wslol that 282
(adaptability) & ATLAI71= 451419 ARk AAE Tslo gk o714 25
2 Aok olefgt $IRLIE0] SIS FoliL 0|5 BHgle] Hrk Al e 73]
2 3237] 918 Ae] AR HAA w2 ofnjgi

ﬂl

F

2. 2|22 A(resilience) 0|21 M=

oA e i gimelis 2 H el ofof Fzaeh & WAL, thee, B
2, 42 5o A BAoIAL) ALT S0 A BB FL HEs
A(resilience)’ of] T3t 37 02 AAX]E 4= JcHMartin-Breen & Anderies, 2011;
Folke et al., 2010).

7}. 383 387X (engineering resilience)

2l Al 25l0] 35 (resilience)> AEIAIE AlAHolRo® EA 5= e
H(biomathematics) ool 4] 1970 o] 7% 7Hd(Holling, 1973)0]t). oA
9 BeAeA A 53 2 8 Gkol A ) B ST
7o) e ATEAS FHO =ollo] hef, Abaz} 2 A2w opo] 3
o Agrre) AsE o] SreVA A9 Zhs sl A i

ol& sl&Esk= tlole €A AZtel BashA vy Z2 Frdel 24 fEEe
8 TN A2 R SEET T A0 AT 1L SjEARTe] 11 7

- AR TS Fofl wel gEo] ks = QItH(Baek, 2008).
%2719] 3|84 b A Tl 52 5243 (dynamic equilibrium or attractor) 2]
dd(homeostasis) 0] EA|ct= Al ARl A 2] 72 (disturbances) & 13|
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Al&Ho] WS olERS wl, driut e oS 5T & ek S48
ZHE A= IThPimm, 1991)3). A|28] tholuf=]2(System Dynamics) 2] ¥
A 0|2 Hrpd theal -0 jjAo] FRsaih 0, A|AEI0] ojw EA FEAF

el
(dynamic equilibrium S-2- an attractor)o]] H& o, o|= A|AH U9] & LI—]E‘Z‘E—EF
3 (balancing feedback loop)7} 283+ Ayto|t), o Fit= A|AHo] A UA =
Z(steady-states) o] M2 A| k= &4 (homeostasis) 2] Lo E= ’5:}?5}%0]

o} 7] A 9] dloflA A Holrks Ao 54 MAleE Eole 54
B MIEE UBEEOR FANARE 52U CIEH 2k o
785 AR oA FAlEe] At AAshs o R SEShE Hlolle
A oA 4] o] 71 Ajzko] A
A 9] 745 AL &[0l ofy=hH A ofFat Hutz Qlsf QI AYef
A 25 e 9] o] H(migration)ol] 2J3l e HF FE =] B0l 7hs Aot
S ZEE 2011). THE ARES] HA(HA| = i) 3o &L Bz So] 2ty
T} kAo =A0] 3718 ZAF= Q92lo] Hit ojRE A|AH] Yo ZXHS)
WHFZTE EATH P SRR E oERt ALE AEHE e EE SlEAE
% QAL o] u) FH| EA A|Awle] slEgel de Baxdow N
T Utk ‘2‘%’&1—1‘1& Al dlof| A= o] 23t AlAEe] £ | FFA it At
A(resistance)” -2 ‘Ul 7-A(robustness)’ .2 - S(WEF, 2013)51H, o|2{gt &A1
NP ER R EEERST LS
wh AJElo] 2 348 W ) U] AR 57 bouncing back)# %) ok
3 BEchd, o] 713}l u] =HlE I (reinforcing feedback loop)7} Z-8-5}17] wjE
och. o) AetF = 27129 IRt Aol & SEAA Eold ¢ jle &
zJo]E WAYA|7|= %iq—ﬁ—*j(path-dependency)olb} U] 1 7K butterfly-effect) 2}
ol iz iE olZAX 25 ZHESIAIZITH 2, 2000). wEbA] AJAE
ﬂiﬂhﬁﬁ" W91 SO, AL bl Slel] SR
FRAG(FyE0] ASEHA dynamic phase)) 4 717+ FF HelE] 2 F

mlo

Ol

it

i)

3) AIAE CHO|LH|A(System Dynamics)OilAfE Z& D= I(balancing feedback loop)2t 3| 42 Al
I Zikiime delay effect)E Al SH3tE Hl(goal-seeking behavior) 7127+ 0[2fgt 21=dS 2
K= PAZ2 AoicHSenge, 1990)
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32 (dominant feedback loops)’ = ZF5-8ljof SHCHA TS, A EE, 2011). olAt] A3
=359 ‘T (diversity) ¥ 2 452 AEAILR ) ft P2 vi7 A 2
E71s/d5 0] o webA AlLHElo] SlETR(E2 AE7e)skH ARl EA
&= ’\V\Eél SolM = vhfdel &R} ule- S StHWEF, 2013).

Agel] gie Alawl choljula] E ThE B, FYozNE
2| 7 E(trajectory)2} 015 A3l AlRKtime delay)o]th. FA3} 7|
SASHE el FAISHL o5 W FAEC R AEAT= FHAIS ARks ot
o209 F|EETE A =rKSternman, 2000 : 114-118). 2 %21} 7] 54|50
BT} AR whE B dole] 15H gRow sl

wheb Al2Re] B A SR TP 4418 L S AP ¢

. owléw o wESKmodularity) SH= L
Al2se] 4124 Eokreliability) S S0l L, olfat BANE ShAN FHoR

o] w2 BjEe T Bt ER AR o] WA 2

oJ oA Yexcess capacity) - 91714l B ol £ 4= gl 7155L RISk

dlol -8k} whebA olejst % Al (redundancy)’ B2 “7he]4(excessiveness)
AN A 2510 SRS ARSI 519] 440w AZFeE 4 Qr(Martin-Breen

& Anderies, 2011; WEF, 2013).

4> o*

(g 2-2) 35 sl=7lsM(engineering resilience)?| 7HEn} &3

Al
Is
IH =
HSo| 5t
Rt &
11?:;9' sat / (adaptation)
(mitigation)”,
P
Wiy
(Robustness)
| |
: Al | Al
(Rapidity)

XF= 8 : McDaniels et al. (2008) & ZI33:(2012)
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p

oAt} o] B1BA) AT 4] QoA BHEE S FHOR Hoshe
AL F3tA 313 X(engineering resilience)’ |2t AHCHFolke, 2006). wSATE]
(equilibrium or steady state)o]] Tl A]AE]o] HE(perturbations) S-2 o]H weh
(disturbances)ol] 28} FHo] ANHo2 72 uf ofo that SjE AR H]HAy
S AoJEt 7] YeAEo] A O(Holling, 1973)7F L 7] o]t} o]2j3t g9
AL Ber ]SS Salols ofua BelAAES AR o S olait gol
Sfth. A2 g5 HopollA] Tl -8 Saaliz Al (single-function system)
32 AR object 5] 45 ol et HErlsA 0] Zstto] B8 4 ik <1
g 22> AdA ] s =AY HeiE 7eE S

o] 3EAds HARRE Zojth

¢

7%=
=t

O njA|HoE HS

a7ie) oliet Fakal slEAe FRFIAL A WA e Aol
BEAE B Al o2 FHFCHPImm, 1991). 2 F5HH FEge Feist

AL WSEER SYHaE A28 YeiHl Toleti g 4 glon, ofe
¥ SRARE B2 FHEE ARE 1] A 22 BUEY 5 o
AA, mESRE Jolatele] 744 ol Fatt AM4Tto R AN Hek. B3t
UHE, 3 SRR YR =S =Y A20 F Gl
AR BB I SR AES OS2I & 4 Uk BASTEOR of3

=

it
N
)

1} S2Pss AlAEe] &4 : bR A(stability)e] B3+ =9

TR oleh e BEASL Ae] SRS KAt FHOR FEA £5
Xk o 3] AR 7)%5-S Sashe 49 ou)7} sk ofu) g “Alw]
o] B|E M5 alA] Eatcp etk EH AW oA, Aol  AEAA
Abse] F2o] W A4t o olwl AEAY BEK] s, ABe) SR
MAse] o] AHolzle] AEASHs ThE o= Bl H 9 ofEA 1
ofok B 7R BE oloh L AR A A2HL BBAS spaITka Holof

g} Zlo|tH(Peterson et al., 1998; Folke et al., 2004). s, =202 Q13 &l
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A olegt A|AHS] AE7) Hibs T A2 A3 HS P45 Alof| Bt 3
FroRRE A 75S B Aol wao] gly] ol
FoHA SRS Tl o] Ao Hdg Al
o} 41802 % U Ade] v Sl
A7) X171 time domein)oll 4 ZERZlo]ch. A|2B]9] B2 7% Hatiractor 52
equilibrium state)-> T+ & H(single stability) > 24| &AFd(homeostasis)©] A
st ey oA B B4 5998k A] Al (complex dynamic systems)ofj A=
4 F@dE7E Hol SRl (multiple steady-states)Sh= 7397} A SHEHGrimm
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& A F RO 2RE WARIESHA ok FAskAb, ol2gt FE A AREAIA
A Ntime delay parameter)7} A QThH QFA #(stable) o, THX] &rthy
=g A (unstable) w3 0|t} H|o] A (beer game)ofl A F-SAISRIL] AJZHA| A &

T} 2 A9 ZHo] AlAEE Bl Ho|CHSenge, 1990).

(32 2-3a) IHZ HIAE

Goal (Desired State
of the System)

State of the z +
CLD System (B) Discrepancy
+
+

Corrective Action

422 %£=G—X
t
EXFS “;—Xzo where X =a
t

(a2 2-3b) AIZHX|H ZE 2HZ} FISHEY
I:l“ime ‘to ;(;just Goal (Desired State
erceived State - of the System)

Perceived State of
/—%—' the System

Discrepancy between the
D ®)

e

CLD Real & Perceived States +
+ - Discrepancy
B)
Real State of the +
System
Y wective Action
_ ax dy X-Y
2228 ——=a-Y, ="
dt dt b
) dx dY
=X —=—=0 where X=Y=a

dt  dt



RISRIAIEHO] MEORIAIO) o8 I ChSAIAE Pl

= o] 249, A7 Take Yejo] FHow ﬁ%ﬂlﬂbhlﬁ oR WAL
U2 2SR QAL e, A Bt 2 A SEAEE PRl o]

159715514 S0k olefit Eett A1 Scinpl symens)©] 2301 S 215
W J
[€)

(stability)-& 514 FEAHE ZAsl 7ol gk

2) BRY NLRAAY LT I EA

I
i)
B
g
%
©
EX
ofl
(o]

| EAI5HE Aol A o] Qo] whet Aol
sl o] et 252 Hslich $4 <19 24a> 2 <17 24b>9} o] £7]
A bifurcation) & oF7| 4|71 Tt Wefe] AZEolN] Br|E B4gdE
YL oA FHA T =shnA,

<7 240l A, A 7] FHEE B 4 AUk o] B2 FHHE BerAs

oI TheH H@AS P oIty o] P d@ el Al"o] mET
)
=k

|

nARE RS AC R sl AlXE W X7F AR (-, a) M WollA e
oletgieta 7hgal BAk X7h 02k 2 Wele] QLow dXid > 0 o
71, Hi= X7} 0Xoh 2 foll lew dXidt < 0 |22 X7} gtk
=, 223 77 (a a) WY Yol ZAH o2 b locally stable)o]m, o]
T 43072 A= AR 9 o(bounded domain of attraction)© |t}
(Ludwig et al., 1997). o] F&& FEoh= A2 =7 Hunstable) = 71] - F
o2, N2 dFHer HojiA dAIES 27kt ttes dARE &
!
Hh <19 24b>oll Mok 2o] F Jje) ek REA 8 Ao} BergH 29
S 5 7H88) HAL wheF AlAE A X7F &) <t F ] 00l
AL 7P w, vlARE S20] obA ARl X7t o 5= e Y] =4
Mo QbyH(oclly sablo)?l FHH 2 FL +a 2 Bl Hck 73 Yol
(domain of attraction)2 T 72 HA EHw, o] ) =HIHS E2 YHF=0
Lo e E7)%(sepatrix)] 2t A5 (Ludwig et al,, 1997), TRIZIAZ A28 o
Bhow do] W USRS Bk she AAXE 2 4 ok

>
o
N
fr ;
o,
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=

olo

e

(a3 2-4a) E£A3(Bifurcation) #1

22| X _x(x*-a?)
28 dt
dX/dt 4
@ Locally stable
@ Unstable
=X -
vy

Domain of Attraction
Locally stable
but not globally stable

A= Ludwig et al. (1997)

(a3 2-4b) E4H3(Bifurcation) #2

A dxX
e E - x(x*-a*)
Eo# dt

@ Locally stable dx/dt 4

@ Unstable

T
V\.a
=X *a X
o T X
25 A
Domain 1 of Attraction fa---------==------- _
Domain 2 of Attraction

Sepatrix
Locally stable
but not globally stable

A= : Ludwig et al. (1997)

olefst ulAlg AlAglo A Bk o] dS Hgat]ol i o]
FARE <19 24a>ol) AAIEL ARl 52319 elo] AgkA (bounded)o] 3T <1

240 ANE ALFIE S aodo] B2 UrolA] glomm, Aaw ojre] &

uitc)



RISRIA|EIo] MEIoFR(ATiOl of8t 3l ChSAIAE] b0

t}. AEA 3 & 752 (ecological resilience) :
o]8& A} (hysteresis)¥ ThEoHAAd(multi-stability)

o] s FEgE A sEEaso] IHHE BaAelA o] el
SjE/(Folke et al.,, 2010, 2002)y& =3}7] #l5ted, =g o F34RE AEIA Al27e]
A& Solerh ‘olF g d(bi-stability)2tal =]-p-= ZREH] A |(spruce
budworm) AJEfjA] 20| of(Ludwig et al., 1978)% THe8lA| 7] A|2H) tholyjy]
2 mEgoR vl Auke <9 2550 2ok IRolA] w Al 24 AlHolling’s
Type I functional response)>- 7HA| U L7} =olAl = 7-HE oA = HhEshg a7}
EolAlE 49) TARRE U WY SO A5 naEo] Yol 492
AA%gE RElojtiDawes & Souza, 2013).

o mj, R=r-ahb, Q=Ka 2 &3}, 2 HFH=2] e 27| o
‘T A 7 (stability landscape)d S E&3F Ak 18 shghol] AlAEo] Q)
ol 7heHUF SHths AR 7R Aotk &, o] $ARIEA A
#le} Wolel uzel S wet A Ko} bl REske a7t WA 715}
< 4%, 5 Qe IAHI2W, RE SVt 7Pgolt: Aol HEsks
S7hek #lE Re| Hoto] w2 Al SF] Ad AR Xe| 2 7ol
AIXIE|o] Qlek. ofehe} 91e] = e ey #(stable equilibrium)S ©Ju]3h,
71edo] HAL Eoby2 F8(unstable equilibrium)S o]m|gh}.

4) Peterson et al. (1998) 2! Foke et al, (2004) &=x,



M2z A T S

o=

olo

e

(a2 2-5) O|=CEM(multi—stability)2 HO[= AME{A| 2

2
dX:rX[l—X)—bX

dt K a+X’
vl 071 & BRO. BEA A § Al & 510 W AEES. o
2y [%ﬂj—]&Q’COOﬁSeﬂ—dyT]ﬁuﬂt@tqﬁoe —‘]U]
X : A (budworm) WA UL, 1 : <=4 A-E(net intrinsic growth rate)
K : $A-8-%F(carrying capacity), b : 2|t 3] 4] S (max predation rate)
a : W3 3}-8(semi-saturation rate)
®3)
Carrying Capa
Predation Rate N (B) Net Increase Rate
Resource + R
Adequacy ®)
clb ¥ - y
7|E} Population of a
Species
x oF, o] 714 1A% (predation rate) zHot
& e 2 Holling®) W Al7 sl
A4 1I3(Type I functional HHIE
response) S 2 A ThS} e 1 .
A et FAT. AHYE
AlM: locally stable
equilibrium2|
H=
A M Unstable
O\_Ug/g%# X equilibriumg|
[y i\
\
~
. t
—
22 R M

A= : Ludwig et a. (1997)



RISRIAIEHO] MEORAho) o8 3 HSAIAE P20

olefgt P HHEE 7|2= A Q] HIto thgt AlAE ARae] Avb=
Utk ek RO RiEE; oFFE W2 HollA S71817] AlAksh 332 ol
AAS et o] 53ith ojuf] Al STk ReE AFBlsHd 3 ofiRe] A
AoflA 9120 AAlo = A7 S71sHA| Het Re oA, 2he| o] i =
X7t EH&5F R F7Fshe to] ARt Ritje] Fe-E el B, Ry B
tF 2 R 3= 7HE djoll= Ryfo] fashiA 91&5o] AAdS wet F2]ofu, A%
Hasto] Ry B Wolx|A| ¥ 17| oo st e g HolshA FH.
o| wj WA= wdtth

FR8 e T2 R, RYOIAE 2713 o) A2o) 78 o) s} oEcks
Mok, 52 771 Yol A 2748 Wachy, 7ol @z} E}E FREL
GAgalA ik olsh o] Alxdle] Bow ols) B4 A4
A o] SHAFIE ZH= HARS o] 2l & AN hysteresis) O] 2Fal %@PE](Scheffer et al.,
2001). <719 24a> 9 <717 24b>o|A] T T3t e o] HAE HdlofA], o5
T4 T2z QIR g E o] HaKd| : am0 — a>0)2 it P o] debA]s 7t
Y €}J(chaotic behavior) 2 A 9] £7]&AN(bifurcation)S ‘QF A 9] oF5t £Al(soft loss
of stability)’ 2 HrhH, o]} Z+S A| A" H2EAJ o g2 0]5} Tl AL oA Al 9]
748t £2)(hard loss of stability)o]] Si=-3FcHLudwig et al., 1997).

o3k H|AE A|AEloAQ] 3|EAL =57] Q) K} W A|AE E3HA
oA WIS 7Pel] HAL 9] e A o] AU Hatof| tigh Al ~E]
ojeLf, A71AQ1 oA AL} WS SAof LRt Al2E] ARare] At
= Thaat Aok U] S7EE QIgE eWiet AP 9] 717 ReE AUHA] EA

w43 7R . w4 S7hs HAl U] AaE ofAIZ171 AL, TR E
7t 5A3] Sofd AdEfollA Ut WA asl= AR o=@ 4ol o8l
o} UHo] o= WERAA H AL, ohA] RiEe 2tobx| A

3
A8 graeis 27

of

W ]
ofl
°§
=0
i)
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g}, AgA BAA A9 3]E7lsAresilience in complex

and adaptive systems)

ol BAle] B4 AT wr} sl Ho| T G WOl HeH =
ZA|(adaptive & complex system) 0|42 3]E-AJ O 2 A= tH(Folke et al., 2010).
2o A =3t vie 2 BRAOA 9] the 2H8/d(multi-stability) 7 A] 2§
QRFAN gt Holet T2 A PR S| HSKshift of an equilibrium
regime)’ = 7 O} HeiFolke ot al, 2004). AAsto]u} agstelq &3] ol @
(regime) 7} w71A]9] eln]Al, Al2Ea) chol o] PolA] <@ e
ool RS Asto] shel BA FHS Geks AlaEle] 2xel Tl
B 52 ojujgic). sfnazo) Sl A9, 1 220 o] ujet Pe] #BL
sle] 43t el et Sz 9
Feelael wske 2 4 olv.

o

B Al2E0] ZASO] WIES] A4

A
o Az 2Rder dolshs AL 2F

5) Mitleton—Kelly (2003) &=



RISRIAIEHIo) MEOHALIY o2 X hAA Taget

(a3 2-6) 5 7o ‘FH $H%H(basins of attraction)' S X[l AJAEIGA
o= Okl Wilsh= HRIEe| Hal
(L=Latitude 85M, R=Resistance XM, Pr=Precariousness S92/HN)

_ _ b) BZ0| YUMo Ols| AAH XS
() 57 0ol FEp oy oz (0 S70 SdB= TR A8 Eeis
e = ol 9= of HaZt M2 das ot
HolE o HEfolle 259 ddgez - =
< - < = 7o _7,(_|-§_Q| AHHHS _<z|~|:HE|
at=l| O i SIEAMO AZ{C{O{0| EHO L oOT. = ToOoo = & [
= 0. 2FoT Taoa oTl HIH{ ©=0| O = A
.= 1o = = o (gl 7‘:—' o= :'-T—l—:loﬂ II|-E|',
L3 a2 ZHeE ot 889, o e = -
- - < Hoz mole o HElvt 54 o[
goz Boig7lE &R : oo _ "
o e = o 5= 2oy sitte S 22 f59
Oiet Maty), & HefolM M22 73 - e .
o2 olge NP 2orEA) TSR SI=oH| i AK0| M=
=2 Tloo . [ ele) o 30 O I=lO Ey~Te) o
of Ze 2 @Yo WOfF0R, BH| 7
[©]

A28 Walker et al. (2004)

<719 2659+ o] FHYE| MsKa—b)S APHe YA ABAE
(stability landscape)0) S 78} 9-Al, 3814 SR Sl E < (return time)=
oA Al 7HA] alo= AAFELE ot FEd e 1o 35S A= 7]EY]
dHer Bshs AorA, olF AAshs 2l 1) 55 d(Latitude : AAIF,
= 92 BAZ Yot SErls A7) A28 WSkL), 2) AT
(Resistence : A]~8] WsP7HsA4, S0 20E] @ Ae7l 252 7154), 3) Bob
787d(Precariousness : =H PG| FAE Hlold A, AAZTE S Aot
(Walker et al., 2004).

6) J2nt 22 3xI OFNA ARX|EE 2x1Y AElE7H2—dimensional slale space 1 2712] AEEAZ
O|R0{TI AAE)O| SX H&(atiractor or dynamic equiliorium) 229 £2HH0|| 2t QM= 7 Hphase
50

portrai)©] UM EHOZM, 0l2fer B2 78 »EEH(basins of atiraction)0|Lt 2 FAS HE



MR MIR DRI S =2l

<19 2-6>9] AA = <a>F SO 7 Whe X[ Foletal Az e} AR o=
FAIE 3ol Fo] YIAFHAL ZIThH, o] 32 @8& Fty o r whE Zom AXF
o] AU 9] A 7> Hattractor)ol] HA|E Aotk 1L} o] off o] I+
Ao 50| AL S5 glo] 24| gtk QF At} o s @ E8& Y
EV\I whE Zlolok ¥hH St= Flo] ufe A Fo] LEXH FFoflA] mhAuet

% Fo R mxs JYoR ol oL, Axjoj=

sﬂo] Holk= H-H<a>ollA b2 ¥}, 32 A% 59 AlY 72> Hanother
equilibrium or attractor)ol] JA|& Aot} o]2et 2 5 =
Al B 3 M=E Ao Tepbas =g 4o foj=th

<H 27>} <3k 2-3>2 ApAA o izt 47FA] Adoljt sl 44 myths of nature)’
S g2A, Foi A2RI(7 A= AAAE Bl dF o] EA sk HIAdE Aol
] A-2-% 9] EXIA|(Nature Resilient & Evolving)2 <1415 w)], A|AHL- Z|51a}A]
AZAA AR (threshold)S dol w43 @50 7194 - w7192 HiskE
F AARIE o3t ¥k} gl EubA] Al &4 o2 Wy EThH
O 2 Z]-5{(adaptation)o| 2%, o} HILZ QIS A|AH ] of 7px
AE0] 7|E8 AlLEHE AEA17]7] o HehH A2 Al A"l AEshe He
(transformation)©] R —-FTHGunderson et al., 2002).

wepA] 719 22 FEA R Mslel MEE ftgow HIlshs 464
3 A|(adaptive & complex systems) | S|/, <3k 2-3>0|4 AAIGE A} o]
Z A1 AQ] A-2-52(adaptive capacity) S-2 3 Q A| FE-52(transformability)S 2]
]S KFolke et al., 2010, 2002). Tredt A/ A o)A W17} T2 E6l B
Fol Bl A a1l WHH, 484 EA A= “AlAFo] duit Ap] x4
Slself-organization) & &3l & 4 U7, & “A2Fo] A7|2242HE F3t
Sh5(learning) '} & 4l(innovation)& -=3}al, =g W30l theh 4]-3-2(adaptative
capacity) 1} - d(flexibility)& 28521l o5 Hvht A|lLAIA 5= =7P Fo] A
0 AR o= SEAdo® QofEth lﬁifi +=A]= Ostrom (2009)9] =

AR e A AMEL e St 3A19] Tl tigk o] &

= gol U AA A

tlo

¢

AN




RIRFIEHIS) MEOIHATleY o8 U hAAE Tt

(a8 2-7) XIHA0| St 471X] (E 2-3) XAl Chst 47FX| sliAde
3t (Zl=metaphor QFEM Z# E&ut opi=a|

AEHZT}
X, S=phase space JHS?! Stability Processes Politics Consequence

HIIE, P=trajectory AIZEE

A. Nature stochas— )
_ Flat none i random  |trial and error
Ol MEfH HEHH) 2 ©

B optimizer or

A ) Globally | negative | retun to | pathology of
Nature h :

stable | feedback | equi- surprise
Balanced o
I forium
C. " Precaut—
= Nature Clobaly | posiive ionary status quo

unstable | feedback

_/— Anarchic principle

recovery at
D. exogen— y

Naiure Zgﬁe ous input | maintain (Lc;(:aa(;as?aa:gi
Resilient and internal|  variabilty "
states structural
feedback )
surprise
|
shiting | ™ liexive ana| .
. |scales and ) active learning
D. stability discon— actively and new
Nature land— ) adaptive, S
Evoling | scape tinuous orobing institutions
structure

metaphor phase space trajectory

A= Gunderson et al, (2002 : 11-12)

n}, LA 2|XF7)2(adaptive renewal cycles)@ A Ad(panarchy)

199015} o] A7 A1) AglH] chris Aleha AT ARSI Al
do) Asatge] oig AvE FAAZGA ASAA-LE FEA 58
(socio-ecological resilience)’ 2] 7id-2 =351 tHGunderson & Holling, 2002; Folke
et al., 2010). AYENSIARL} A 2Bl EA), ARBITIBIAFE ] HA 2 ojo] Aup
S EAS Ash= A28 B2 A <A-3-A 2| =7 (adaptive renewal cycles) &
Tt glom, 252 5AS] WelRY AR S mEeA HA
(Panarchy : panthierarchy)’-2 A7 3}3L Q1THBerkes et al., 2003; Walker et al., 2004).



MR AR TE YUCS =2 i

(32 2-8) & MEiAC| aetufdoz M MSH RUFET|

(adaptive renewal cycles)

M==7|(K-Phase)

—'i/

ol d| 7| (Q-Phase)

N
£

17| (a-Phase)

X=22 : Peterson (2011)0HIA XHTLA
4, HYH AT L <17 280} o] A BAARA YeiA] T
G Aol et 7714 S AS oJu|gitt o] AlARIS] =4 - oy ]
9 FAEe =ghe] SHofA b, A4 o] Aefuhe 2719 A
(r-phase : exploitation phase, period of exponential change)ol|A] <2] &Ry} of %]
= A71el7] gja AEETre] AAo] olsoln. oleit BAe] A} 54 A%
ol €9 AR Fom S HHA =] AEiAZ} AdsTAI(K-phase :
conservation phase, growing stasis and rigidity)= & o]&=tt.
=9 o|R|et Pl thigt B2 epE 2719 S AEd v
oite] 3o RE ulwa Zat b, wFohE MO Wust o] el
A edopiie] B Thejzlsh AEEe] thabyo] Zhasc. ofin) e
A% e 4Ee FuolA Al FakA Sk B allelopathy) © 2 <15]
bR} whue Lol AVES chepAlo] IKEIEA Abgol WE 5 ol



RISRAIEIHC) MEOR(UHO 8 U CSAAH PEMol

of %] ofsisl W3 BS ZAHKStanp, 2003). HA7)(2-phase : release
phase, re-adjustment and collapse periods)ollA= &3 9] JUEI}; o] 7}
A oz TolAA Ha, AR ARFo] A8t SE] AstEA] Hd
cioto] 3

ot =ehgS At F3x(front loop) 2t <=k F(back loop) = S},
A (potential : A7 st tieke] S7eh S 18/ (connectedness : Al2~Fo] Z1
Applel d=s FAIE 4= Sl FE)9 Sollx Aret Ao] A4 AF7] =2d
o]thBerkes et al., 2003). <1 2-9>0)|A] H<3t Fi= SR e A7)
(r-phase)@} Al<7|(K-phase) S, T4-3t S 37| 7](2-phase)2} AZZA7|(a-
phase)E- O|R[RIth etk Fazoj|x= wW=A sk A 22 Aol 7t
s, BJHd =2 R)xAlske Qlsto] tildo] FlEHA Y 52 Ax/do]

A7) AR 0 Ak 9ig Ao oksA|A Ela A3 sy = e,

%= A 22A]7|(« -phase : re-organization or renewal periods)E =t}

A

(a8l 2-9) ®2H xiMFETI|(adaptive renewal cycles)

- K -strategy
- climax
-consolidation

—accessible carbon
- nutrients and energy

much

potential

- disturbance agents

—r-strategy
(fire, storm, pest)

- pioneer
- opportunist

Q

J

little

weak connected strong

X=9 : Berkes et al. (2003)
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a7l M A7 7HA] et R0 A2|H EAL AuE, 584, FA,
I 5= = 7 e W, A7 IFE A2A 77| gt Lol FxE=
Y52 A5/ (creativeness) ¥ 7] (memory)o|2tal o = Stk Aj2& AAE A
= e A= A siAlE ool ESS 27| 22| 3K (self-organizing)2-

%t 3H5(learning) 1} ZHAISKnovelty) 2] A<=, 12|31 32 u}i(creative destruction)
ojm, FAlof o]t H=A tieks AAAZI7] flsirls HA At £, =
44719} %719) 2480 Tg AT} 7] ofmemory)o] FAE FAIO] Haw

SF

A2 ) Bl of2fRt 284 AYFTIE A A AlLHY &
B 2 4 Stk deg FxoA o] w2 ARgstal Ad o] SHiekEwA
Aol 222 A=, Ba/do] SHiehEaL wa ol v, 7heldol A4
HHA HAR S dast| "k W2 Stk FzoA = siAl7] ol %
Aol S7HEAY &2 ETs Rt /\li‘%“ﬂl/ﬂ A7) 22 stet A=A gkl
&S B J2S 3715 =3l U7 3 (Martin & Sunley, 2011)0] A= A]
28)9) sj/do] 252 ATl it AR ER A7 = ik

.

(32l 2-10) HAX(nested across scale)Q! HSX THAUFE7|

large and slow g

intermediate
size and speed

Yl

! /e small and fast

Q

K28 : Berkes et al. (2003)



RISRIRIEtO] MgolRaciel oi 3l oAl Page

S <17 210-2 olefar HoH AYEI|IL WA AL AAmE
(nested model across scales)2 A|AISFAL Ut} <IF 2-9>9F 7He A& YAYF7|
melo], AR o] AeAeh 78 ARdAIA 54l W B2 ) de) 71 7)7h
ok wPAlels whe, 40 AlEAIS TAISR wok ml A9l Szo] 3lg) Al
ol Kt Zar wh=A] ZsYEch EEEP 391 A A o] WSk vkt
A= o] HalEY o i o =g 3k
ey o]k ARt F71HskE wuz Askele] iAol e SRR
oA Bl FF= T2 = ek ol sk AlQ] siAI7] Aol A Al
S8k F5 7HESIT]= E Y (revolty o ut HETH = AF9] Al9| A7) Aol
FIEE 7SS A remember)’ 2] 28-S YARE D
2 A= Sty 51AY] A4 AT = ol=lRt flAEA Y A
(panarchy : pantarchy)’ &] £/d2 A|YaL glom, F4A|9] S4d2 ofz{7t HA|
Z AS A9 A= SHcHFolke et al., 2010, 2002; Walker et al., 2004).
A7)0} 28 Ao 27| o] AAFEL, AR A7 BRA oA 3]EA

o1 /| d

o] ojujet F/45 olslisHAl ke HollA 2ulE Adeh 2542 252 A

01

7ok Agle) 71 Bt 3y RStk A, 234 BAA
g RIS Bsha AL A45A717] A BB At B astc

oF 4= itk o]2 QA AAES uAHoF o]saL
2Hste drEe FAATIEE 7159 HEet #e|(hard management)’ =7-E
Hr}p ‘R ge- ¥H(soft mangement) 2 F&sjof FHHGunderson et al., 2002;
Peterson, 2011).
%, 7159 AR A Ao A 306k ma] - 254 et 2ot @

ol Higt 2524 defomo] Heltoluh, AL’ F-a4d3t Tk, ARe] Y ElA
AT} Y28 Aolo] WHEEE sk AHRo] @7 rErh ]2 Q] X &SKlocal
agqe] 27 mrks 94 Amo) chpn ey
(redundancy)S- HER= Flo] FHHSH= Aol tish of-g3 A=A tjoke] A&
frasithe fol dxHTh

uf
o filo
il

x

ox &

ek

optimazation)5 ¢



H2A WG DED HAuS =2

A3A 3Bt 22 F A (resilient community)Oll

23 Qg 3ARS =

Mok

1. 2l¥2[HA(resilience) HEel HMX &8

719} B2 =00l A AAIE A4 EAY] T 24 dolle vt
4, A, AmEg P, 72480 by 5 BaAle] N=e FRe el
231t 243t A eHtransformation)©] F-8.3F 7N E A A RAALE A ATt
(Walker et al., 2004).

Ku)
ok

(32 2-11) AJAHIS] He 3! S0 ME 275 (resilience) 2l JHEX

it
bal

£
e
H HSH ST
ﬂ (adaptive and complex
8 SHNAY 28 TuonE yeremOe
2 O|R0{T L QI Al AR 3|87ts4:
(general system with E S 2i(adaptive capa)
components)0]| k2| F 22 (transformability)
R Lok (diversity)
11’4 (robustness)

CH 24 (reponsiveness)

* 21719 i 85}7| 2la
ZLista, 25510,
WE=ZSE - A=
S (ability to

- SHO 2 RE9| HE 3|5 « SZ0| LS o
(bounce back faster after salxol A|AHIT|S
stress), FX| (maintain

« O 2 =AHof i ZHY system function 3

withstand, recover

from & reorganize

in response to

crises)

(endure greater stresses), in the event of a
« ZO{F =2o| 37|0jM disturbance)

7| SH3I7t BA wd

(disturbed less by a

given amount of stress)

NAmol 25
Complexity

A=  WEF (20130) L Martin—Breen & Anderles (2011)2] E2HZ Ri7A



RIRA{Eho] MBIl o1 3l CHSAIAR ool

A2 B0] B8 AYAE TAHU Aol £4o] sy
(resience)o 1), 20090 1 AAS S 241 el ] A Asl
A5 B8 FHA] HFe S579] =8|(Ostrom, 2009)2} YHAtESITE
(B 2-4) 3|=27[5M(resilience)0ll CHEH O|2X JHdn}t EM
eV £ M(characteristics) ZZH(focus) Hi A (context)
Il oy, 270|M BEoz 27
= - CECEDCN S, £ FSE 40| oA
327154 et time) (recovery) s S8 AEd 29 of
(engineering = o i o A0 et AKX | (vicinity of a stable equil)
reslience) | 2 & dleficiency) (constancy)
) . Z795} o2t )
MEI® 22 STEH TS ) o BAJO =X FEH
S (buffer capacity) o AEX|EM - AR T.H | coees
INIES . Z70| i3t A (persistence) (multiple equilibria)
s b aj ot Uiy persistence . £x 25| OIHA
(ecological or (withstand shock) " Mg A AT
s AHAYIS 2K (robustness) o

social resiience) (stability landscapes)

(maintain function)

. x747+o| ASXIR

S| AHEH X i o™ 1
(social- (reorganization) . f_%é*(ransformabmty) (integrated syster feeciback),
ecological |+ x4t . j*g(leammg) B - SHE 92X
N ; & M(innovation) (cross—scale  dynamic
resilience) (sustaining) & ZXl&} _ )
(developing) interactions)

<3t 2-4>0)|A] AAIE 37HA] B BT 2] ANE <T1F 2-7>0l| 4] AAIE ket
Zro] A|2H]o] B ¢(scale) 18] 1/E-2 E2M(complexity)ol wiel Az oz 3}
2=l Ffdolt) 2lal o] A|AE 0] W] ul Bk o] LAk uielFhH A A
of| Hr} A1 ejulofA SlE7sAdoll digt Aejet ERAIAIE A=t A 7
dlofAl, SRs'® EE]9-= Z WEFQ013)2] ERAlAE 7 53 tisich

o|&3t HEA A= 27}2=20] 3l 1A o] 2a) Acks B o T w2y
QU A FIALBE AA, B, AR, lstek Ap8le] 57 59142
(subsystem) © & LE3}31 7k7Ee] S|E7=A] Q 9lE5(5Rs)o]| o3t ATHEIIE 4=



H2g HEX DED ZAMUE =2 5

e

Y5}t WEFQ] ‘5Rs’= 3]E71=A] _,] 22A4] Q9 9l(resilience characteristics)Q1 A3l
J(Robustness), 57 4J(Redundancy), A5 (Resourcefulness)}, 3]&-71H54 9]
A1}Q Ql(resilience performance)?] t-3-2}(Response) 2! 27 Z(Recovery)o|t}. o]
7IH SAHQASE 2te] B KR S B8 BN ge] Ael(sa) S AL
sfol, ATRASE S/ IAROIA Aol ofBA] ESREAE e,

o)} e PEL uR] A7 Hr AR R QA SPSR) FL -
AP DSR2 A8 AFEAACESA 9], 2009)014] Lhehbs Ale«) s
(state indicators)Q} TH}-2-X] 3 (response indicators) 2-2 -5 X| 3 (driving-forces
indicators) 5:0] 73} AHESIE, B e] e B8 A ES] E2A
A} Wal, e A oo} wElE AEAA Y Al fEE Aew
Helok Zhdsial, & dtollA= 4719 22 5719] 891 v = vhgat 22
SlE7Fs/d el AAE AolE AlAR

M1, 7471 4(Robustness)

/3 AlZ Y (reliability : A0 753 28)9] TNdS 23S0, et
2217 $1715 55k Aduls WS olnfeith 37k da oeie & 44
O HAl= vhat Aok 1) =7Ee] (AR, BAIA, FRE, A 5)
Y=L WolH(firewalls) 5= 7]5-01 Al QH7 A (fail-safes) 7} A= 1T, &
gh2) =7k YA 2 9 A9 AAE HElehs el e 4 e
0] HESHE|QITHY, =71 §F FHoll M) A ARl sl Bf FE o= Skt
2 X7} A4 Ytk

(E/ N |2

=
>
Erd
|

~—

JHU

« mUEY A2 AR SheIAAge] A Zulo] et 471210l mUE
o B e SAage] AR s g

+ BES Modularity) : A]2510] S5 B0l WA AR
2 Sk QS AAE A7 RS Asdel et %

WL 5 Y

=
filo
4
ol

&

=2

H

* %82 o|AH A (adaptive decision-making)o] & : A Ao 7 JLAE |t



RISRIAIEHO] MEORIAIO) o8 I ChSAIAE Pl

2= ARt kA 229 53 52 BUsE AIAE 5 QS oY
A E HolH Lawson2 2011 5 Y=o} %] Zl(Great East Japan Earthquake) A

A2yt 547 H“”@i%ﬂ 2753 B G 442 5 gl
&

0 : Redundancy)
e Fa3t 7 B} o 2 I3RS -G-R|(excess capacity)sh= A3 W7
= A Yulgitt ozt $A42 Al&E weto] WAsH=
749 1 M7 sS FAIANZE 5= QA g o] 442 7] dilelzet Ao
AR o, A, Ak W Afu|29] tofdo] shi
oF

e AN e

© Sl ere] FHA : AN SIS fHo] MIEA RS g

B S SA7150) A% SISl Bealel mEE BA7E 19
wolof 3
- Aol Wik e cjeb s Folal 5] S i AR o

#of &}, i%a o] thoFA(diversity with efficiency)2 =5}
) (redundancy : F34/d-> & aﬂo}ﬂl E 5]

=
=
R

N
L
N

fu

I

)
=
A
FIN
1o
O{N
2
o

Al Ao AME)S FASkE A =7k}
AGAtE] o] A-SES Y 4 U
&M3, XIEEZEM(Resourcefulness)

AREAe 9710 AL 51 thstol, 7hsstcid R g

o1 v
22 Q)L ogeke ojul3ic}, <ALA o] A|AEO|T HAR
e

O
Oll

M1 T1To= —1
S oJu)si, o7l 35 sl SlolAl wie- gt
ofF AbFEolut A GALE7E AU ERA AollA AE

7| 228t 4= QIEh, SRk wap S W S|l
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MK, 22 (Response)
352 1717F S3E o) "whE A}eE-(mobilize quickly)" 522 2fn[gl
SlE7RsAdol QlofA] & 891E w7PF AR B Fto R A R
= 4Rk AU T QR=A, B olaEAilel He Hne} ARnE 4
UEAE B7FsHH, SAlo A AZ} ‘SR = vlu|ShAITE wWE&ef 2 Aol

T G2 v ol (emerging issues)’ & W] QAT 4= J=A] I 5HE HIRSIE

o

P‘L
=TIl

=

« AR wE AET ATE Aro] et A, 9714
ol AP S0l Hug WA B A0, A4S FEe FHA7)
3, oAl WA SusiA B A

+ 2] o(inclusive participation) : 53 W YIZH-E, A|RIAE] o] ehab
7ho] 2R o A LA §I5lo] st XM S04 0] ol
o el AT F-fEl Q1AL BHEAIAL T2k g glont F Akt AolE

A HE=E A7, geiak 7o) A=E oA

Ol

]

Anf2, E2(Recovery)
EAES 971u TRAARdo] g & oA E AR AR HEde
T8 oulst, o3t 5H2 A|AHS] FAAoY HSA L AFEAS o]F

wstE B2 A2 Aol tAA7IE ALRe) Askele Rl Mokl



RISRIFIEtO] MglolRdniel oi o ChSAAY Dot

52 MabE Gl AR U] B Aol HolHinh el Az @
Aol o) AT A ZPT AL F AST 5 Qs LT U
2% o) v Ak IR RSl a5 a9l Fojx Jus T
% odaerel sk F7ke] St A WS, E waksh e
2g37] 9I5h AL AT AHS AT 5 YA 1 5L B

o 2122 gt 2271 (horizon scanning)' : TS o) SFARL7} Hofsh= A&
Foll FE ZAe qlofA] SHRtelE WAL E5l= e 52 ke v
8%t

* A AR WAUS AW A ™A 7]ZA|(automatic
policy adjustments triggers)” ¢} o], A ALY S 2 HE SAES 22 AHH
= Wiz W7 |= A"l FAo] A7 e oot sh= ARk e
SHAl & = S ol2IRt £/ SEA ]I AFHEA] SWHof| ek o =4

23 Fol= B3] A A9l
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AR @A eEollA= ot Hde ool ARbt AR ] Sl A

QLS AP Lo QeI BEG AHOR B 5 98

Lt

2. 8|=7t5et XHSSH L MM HHHA s

Ap7\9F e AR AolRiE, ASEe S clumto R SIS Su

g 4= QA sl A7) 2R3 A5k (self-organization capacity)©f] 2]§t & Al(innovation)
I =2



MR MIR DRI S =2l

It yhAo] Stk thg W HARR AR Aol whE whE Ahesd 5
(quick mobilization)} g R AF, SJAFAH 59| thAed, YdskE ol divlst
7] 98 AT 4229] oJojoeHexcess capacity)S BHBH= ZHO|A 7194
(redundancy) @} ThFAd(diversity) S-9] 247} o] 9k

wfeba] AREL 10 AA1E AEALE]E =2)o] Hulo] Al viel -2 4tA|
BAYS AA= e oz 2d e A esilience), = AFR]E-549] FAIA 5
E71s/dS Alarshs AR oulgit}. 4tfoks 2313 715 A £9] f1F a1l
Eofl tieh &8t Wit/g gl et o, th-3-8] W Ee o) A|aL, 7| 2A5ke} Az
Joll oJgt A-gg o] StH 52, o] &t vpe} go] -] AlSlE-sAlE Bt
FHBHA MYEA 7= A Qu|gitt. & Atola= ARl g-EA1 2dada
SHHE Foh Hof QP AFS] =9 ek (transformation) 2] oJu| =4, o2} Zhe-

2= HHAG AA B ], Bgei(modularity) & 59 Hle B E-8014 &
_]

¢

k

WAL ‘3] E =3t ob--2-=A|(Safe and Resilient Communities) 4] HgP o &
A FALA} Bt

(a8l 2—-12) 3=7ts8t XEESHl(resilient community) ZEMTEE

sharay
(Top-down)
SYYE FEN A
L}.O ZA%H
e ot B HEx
T2 8 7l=34Y, e
QIZEt - E2|F Aeh) e-

e ool fHst-Cig =7 -XS HER
(Proactive) (Pre-event) (Event) (Post-Event) (Responsive)

TR CHA - | H =2 FEX
Nz AXPSESH =d
= ol 3|22 (Resilience) | 17 %Y
v (HO0 2 HS Ae =~ 34,
A IS8 - MEH RHE =E)

(Bottom-up)



RISRIRIEHI| MEORAIeY o2t 3 THSAAH Pagol

Atjote SR 7k S-S AP Al g Riaad dis
A AR BT T A 24E B AR AP T 54714
o AAuIE 2= Ao] viAslt). S57HeRt 354 278 E(building resilient
communities):2, 7| - H2ht AASHE $195] dish & o] sk - Eel

r
do
E

ol
o2

AL 410 AU e AL WS Bt A e
A Whalo] Ze4 - vlEEA A - dls - B 5= AT &7
oA Y -34S oJu]stch(Heinberg, 2008; Morrow, 2008).

=5 QP ALBle] TS Slal ANEEAL SREY AR Bl
Slofu, o] 429l Wolel S, caket T oA 45T} EY Loﬂ
Ot QPAEEAI] 2 B0 Siskes §-2] ARRl7F AEisfjof sh= &
ZQl Zx =2 olal|ed 4= QIth(Wilding, 2011; Wilbanks, 2008; Walker et al., 2002).

i

d

(T2 2-13) BIZRIA] U5t MK [hSHo| mafole)

[

pofi=F=ki

oL oy 2: oS E: ity
EIE-
qsiae et || #Hery-rsEAM [f mew- s7s gu | VSIS -SER TR
Hazards Mitigation Vulnerability Reduction Response & Recovery T‘:\::ff?r?::ti?n
A 2 X (Proactive 43X (Responsive)
272/ o1~ 0] Q2ret M2 Hmeer ;
34| (Top-down), Ho{HE 3 AHHA S

“BE7IsT AW SH R SN HE

= -0
(Long-Term Transition to Safe & Resilient Communities)

& ArollAe AYARGA| S| ddje} & AP tSAA A 1AM o Tt
L2 57 Fe AGeaAl 2e 8714 AHERR AABIAL ool iz

of 4rof 5 ATIOLH TIS-S $IFE A C] ofet 9 ThSA A maks)
oz <3 24>0] HAIA A ] AR BEMEAS A7)
Sl X\ FEAY] 4L ofulshul, 9hA AT <1 212> W <1 2139
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sjm 7154 0] SR ] SwelA] A TA ] okt SheAAS mE Aol
o AT ARAIRAIS S0 B Ao AP Ay BEA >
kel Aol il 2 BN AT SRS A FEAY 2R
RANSHAEHE ol A 712 Aol Al chA) ek e Ht shejcele AN
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ok ofn] Y2t &
w124 HRRO42992 TEALIS12%)7} 7 e BIEAclo R £}
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> AZYL 70793 9,632 A 11 18,8804 2uff 77to] E716l L, 7
219] Z%-°109 7] 22 1d7h v AR E PR FHst Fs 53.8%
o]}, 310 o] ]3} 13.5%7} 71k Ao vhehyie). Eel, shwEee] ulsshy
2= o12] °104 10,5678 *11d 14,1475 02 FASE Z7}3=A0| Qi) Esh
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< ABSTRACT

A Study on the Roles and Responsive Systems of
Korean Local Authorities toward Securing Living Safety.
Focusing on 4 Major Social Hazards

In Korea, public interest has never been higher than these days in living safety and everyday
risks, especially in the FMH (Four Major Hazards) so-called in the Geun-Hye Park's
Governments, which are Sexual Violence/Assault, Domestic/Internal-Partner Violence, School
Violence and Unsanitary Foods. The Government therefore regarded an implementation of
'Safe and Secure Society' concentrating on living safety as one of the major part of the
National Projects and suggests various options to meet these policy needs. In an atmosphere
conductive to this policy pursuit, this study aims at presenting a set of guidelines to LGAs
(Local Government Authorities) in Korea to address what the role of the LGAs is to be taken
and how to build a relevant governance system including various national/local stakeholders
responsive to the policy demands.

Specifically, throughout the first chapters of the study, the author discusses and elaborates
an appropriate strategy to tackle these living risks, following the concepts and theories of
'Resilience' which has been developed since some decades ago in the field of ecology and
complex system dynamics. The characteristics of the risks, especially of the FMH, is reviewed
and a framework and strategic alternatives is discussed within the 4 policy domains (namely
mitigation, robustness/prevention, response, and adaptation) under a long-term vision toward
a transition to safe and resilient cities and local communities.

Moreover, the author also reviews and presents in the next chapters the current policy
direction and instruments to successfully perform the given National Projects under the
resilience framework elaborated previously. The author analyzes several domestic and
international cases including 'WHO Safe Cities, 'Neighborhood Watch Programs,'
'Ansin-Anzen Machitsukuri' in Japan, and 'Living Safety Governance' in Seoul, Korea and

other relevant projects in LGAs. With the results of the analysis and the resilience framework,
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a series of policy suggestions for the Government and the LGAs in Korea is followed in
terms of proactive mitigation, adaptive policy decision process, activation of bottom-up or
governance activities, and etc.

Finally, the author suggests a model, standardized for the LGAs in Korea, of the governance
system of local communities to participate and regulate various stakeholders currently
involving in preventing, mitigating, responding and adapting the risks of the FMHs. The
current legal and institutional systems is surveyed relating to the National Security System
and the FMHs, and major participants and stakeholders in public and private are listed and
discussed respectively by the level of government and each of the FMHs, to understand how
the LGAs cope with them to be responsible for the risk. The governance system suggested
in these last chapters is consistent with the resilience framework and the long-term vision
of building safe and resilient cities and communities.

Throughout the results of study, the author expects to help the LGAs find a better way
to build a new governance system including all the stakeholders and to cooperate with them
to reduce local residents' everyday risks, as well as establish a long-term goal up and carry

forward a consistent strategy toward a safer and more resilient society than before.
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