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Ak ool skl Qick. F4al, A4, 3K, B 5 i Ado] ohje Az AdSo] WAyt

9Ick. 20004 1 $27 AHL T AGE, oS Sol Tl BAALL, W= A, ApolH] 32 S

i)

ool A FHE AR AdelSict. 7 FHsbE AStERA AAqEE the Aol 1, of
7¥A] ApdEo] Baslo] BgEk A E Z7RITE 20059 P SHeA AR Feeolx (g

2o YEYT, ol 91 A1) A 3aterEgel sl 471719 74 3= ololsr. 201149
YR P U o] 2 1T HRIIFE B, FRA} YL WECRS AL ofo]

Ak ol AeAdolA] A2tEl Aol QAT R Yol 47149l 844 sE whse] W A

23do R & 4 9 Aol

22 eluRlolA WAIE 20164 AFANL T2 5.89) T o] o) Aol Ak, Ee A WAyt
AL 71 5.49] A7l02 o] Sehtek Axle] kATt ohfeks AHAE A7 Sl
A7 2% QA olo] QA ATE D] Slo] A HEIAGOR olojd TR 7kt & 5

= =2

AT, oA F-E e EtAdo] gt AlA 2]l Bt B ek
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EgA ol do7t sAld o ® & #ilS A € APIE 20119 SYEHAIRI0] vt FEQ] A

o 2 shHA w9 B3H] S W] wieolth MEA o= Ak 1 /A ]lo] Faijlte] wh

Zo] LRt ot shAJRE FLofli= o2fet & AA7H A= B¢

7FEal o, A 2F Bk T SRSkl Qltk, FFAIUE AL} Zho] iAol Q1A Lo} gt

AAFO R Bhdsh= HE AT AFAR G T ZpAof] Q17 YK anthropogenic)e] S7 okl 9171

stttk 229 SA A52F 5 GG ALY A 715 HShZo] 1L, o] 7] ¥ HSk= Q1] EE
(A7 HiE) dzolehd A159] AR AA|7E oA QAAGL F & Q= EAdolh= Aol

o A FL QA ow

3#:
)
rr
>

i)
mO
¢

ki

o] 22 E3Hte] Aot th-gofl thet = ld 53k A E L, v|x|FE FH A|dS ok A &
Hoz ait},

S

OEED =il &Y, =X Hol

S WH O HofSh e Svbubct hark, Qe A 14 Uele] wet et
2 S GOR FESH 9T YL, S I sefe] ket AdUolst THeh] TRHOT ol
A glk, iAo Apko] W, AEA Aok D AR A B4 2B, A4, 34 5) B4 4ol

@ W3} FH(10% o1 A A9 5) 42, @ A1 Hokd B4 49, @ 7IeHaleld e, 22y
5) 5ol 911 o] % 7H LuA9) o] W F49] Holet & 4 ek
Seluetol A A o)A A WA Fole] uh A SIS TSR, 2ol

= Eug goj gl 4golh, ol el ohel nl 3, A 5 Adwelo) HHRY A9
ol Bpg7bAlo|c, .8 B7he] Ak 7Rl TR Sl A ol thewt U

1.1.1 0=
uj=of| A AT 72O I3k 517 Q= A2 Staford Act(Robert T. Stafford Disaster Relief and
Emergency Assistance Act, as Amended. April 2013, Public Law 100-707); 2EJE =W o]t} ABjETHS
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19743 A A= isaster Relief Act of 1974FFF5H) S 714510 1988 A= Ho =z Z7}o] A&
TR glom, £3] nl=dne)d3te]={Federal Emergency Management Agency, FEMA)9] 227} J3HIL g
TS 7RI AEEEHE & 740 7 S E o] uP R Emergency) R 8 A HMajor Disaster) <], A
] 2 3%, 72 59 Y82 TRRAL itk AEIEE HojlA] A ofe A2 TRt ),

Hl&42(Emergency): QIHI} TS| HSE o HLHEO| X|20| L5 RE A3t
Z QX H(Major Disaster): A2kt T[oH7 2445t AL X210] st 5{2/AH2l, EHO0|= &

KA} b, 224 S 2 %;é_ EfO| ZH

oloh 3 ¥ GYoIA: M2 9ol hazard et A BN natural disaster) IS Gl 1 -2 the3} 2,

Qoli(hazard): Aol &2 At (accidental or man—caused event)Oi Q|5 HIAALE] S RfLt
KtARHSH(natural disaster): 51221, EH0|= & 0= Lf QIH1t KiAto] 2 TSHE & = A= RE

QM m=2] 7% Wt §A Ade] Algo] ui- F85kH, o] Aol wEt HE Ad tf-go] o]Foj AL
st} ml=of A= 20119 SE)AIQI Z7HE Y o] %, A3 4|91 NRF(National Response Framework)©l|

1) Title | = Findings, Declarations and Definitions / Sec. 102. Definitions (42 U.S.C. 5122)

(1) Emergency - “Emergency” means any occasion or instance for which, in the determination of the President, Federal
assistance is needed to supplement State and local efforts and capabilities to save lives and to protect property and public
health and safety, or to lessen or avert the threat of a catastrophe in any part of the United States.

(2) Major Disaster - “Major disaster” means any natural catastrophe (including any hurricane, tornado, storm, high water,
wind driven water, tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide, snowstorm, or drought),
or, regardless of cause, any fire, flood, or explosion, in any part of the United States, which in the determination of the
President causes damage of sufficient severity and magnitude to warrant major disaster assistance under this Act to
supplement the efforts and available resources of States, local governments, and disaster relief organizations in alleviating

the damage, loss, hardship, or suffering caused thereby.
2) Title VI = Emergency Preparedness / Sec. 602. Definitions (42 U.S.C. 5195a)
(1) hazard = The term “hazard” means an emergency or disaster resulting from-
(A) a natural disaster; or
(B) an accidental or man-caused event.
(2) natural disaster - The term “natural disaster” means any hurricane, tornado, storm, flood, high water, wind-driven water,

tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide, snowstorm, drought, fire, or other catastrophe in

any part of the United States which causes, or which may cause, substantial damage or injury to civilian property or
persons.
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ot E4Adg e F<4A (Incident Annexes)E AT 0] ALY REAOAE XA PEIA)
Hcatastrophe) 0] 2]l &= SFSPALIL, Afo]HARAL, A}t FUARIL, i )AL, S /ARGALL, H|2lElE
off tiste] TRl Qli=t] ol2fdt AGES B olol= Adsh]| ASd Ett e LEdt Aor &
4= AUtk F8 AHES oflAloHd vt

=20
« 70| EMATIH 20| S45t SHSIZ 0| /0] KIGARSI0 TQiet TIaH7H L (Ela)

E
9']
=
=
=1
HJ
ro
0B
=]
%
|'|_|II
0=
p =

| 7|2tA1E DI (B2

< SO 27| 2 M 4ECZ QI3 A efet LicH(HE)

oS v o s Ax & vl=of Aol E4L thadt A <, 2015).

AR, 9421 K emergency)d} tivti Tal7t BHAYoR= =3 A K major disaster) 26kl Tt &
A, At slEjAIR], Elolz 53t o] Ade] g S FHE dA1A H2 v Baf golstal Al of
£ SEuetel vl ol AR, B3iAdo] it Bme] ¥ Aot gick. v At o3 AIESd
NRFollAf= ARLR4A (Incident Annexes)ollA] Tk SE4A T} EgbAdo] digh #he] Algks okl ek

1.1.29=

o A& A K(disaster) B-2 SAL(major incident)2h= &015 ARSSIL SHAEE WA 072 At
v 3K emergency) 22 Aolgttt. J= At oA 718 JEE 7 ¥ TCivil Contingencies
Act 2004(=7}F9]712=] ) o]t o] HojlA Holotal Q1= vldA N (emergency)= Thaak 2T

3) Civil Contingencies Act 2004, Part 1 Local Arrangements for Civil Protectionln this Part “emergency” means—
(a) an event or situation which threatens serious damage to human welfare in a place in the United Kingdom,
(b) an event or situation which threatens serious damage to the environment of a place in the United Kingdom, or
(c) war, or terrorism, which threatens serious damage to the security of the United Kingdom.
(http://www.legislation.gov.uk/ukpga/2004/36/contents).
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(a) B= LOIAT AZI=XIS HAEots HZfet IBHE UO7|= A0 &¥

(b) &= LHOIA H2ieh 84X L[SHE LO7|= A0 &%
(c) ¥=9 =720 Yot FotS & + U= HYOILt B

I 71ERoA 9] A A 2)9] £ vt TR A €], 2015). HA, AAA ol IAA G
o] At ol ZAZ At BFH-E SHA] et let. Eet of e 7HA] S sk EA4 A9 WHAE AL
G54 =t B4, HsiE e o= XA (human welfare)2 €78 (environment)& 73356k
et AR, E5] Hl2|E Zxoto] Ad Hojol] ZFHA|71AL Qi o= vl 9/118]= 9 F=17/7 Hi# Ve
PP uEE A0 E BRIk YA, B o] theh B o] WA Aol= gl Agolth

1.1.3 g2

Q| AIPATL 19469 Wrlo) (i) AL A1 AP RIE) 0] AEEA A
AR\ QICHIIN, 2011). 01 1950 ol A|gk(H8sE) ThE-S A1 Se<o]n Asldel WRIAA u)2
Sfl 1961d0] AfSheh 7 MG BERA) o] APFHAL, o] o] YL Aziele] o zA <
euiete] T W Qb 1R o 34K SIS 2 QIO 2011 A1 -84, 2014). TA)
Sheh 7] 2 ol A1 Afsl7} B4l ool o] theat o] Aofgich),

'BE, QAH(E0IE), 52, B4, B4, MBS, ENZ, A2, KT, Y, 23k, AAfE] 1 0| HIRAl Kiotet
FEE U 3K S2 22 7|E 12 QI3 Ijsh, 0/ FAR HEHA)O2 Mo 210 s LSt IishE LIt

SH, Y] Z7IHdER712A9 Y] 44E 7L e A2 AG @ SEAE )l A= EAsh
S TR 2ol AoftHE AR 9, 2015).

4) B BRI (EH) B
KE RAE. BEE RN KEKERN. LAR S HECER BA BV ZOMORELEARK N EARERANEE L
BRZOMZOREIHEOREICBNTINGIAET RS TEDIRALLYETEHEE,

005t 78 72 ZAAIOIIAIZHON BIEIS) CHEDS(HA, KIGHE)HA Ofct KAIBEIEI| AR, 0] AZIOR 5630| AITI9} 7000122) 4
H

58 FetHT2|5 | Convergence Research Review



SA EE =XHCZ F I 0ly2 Mot Hefotil 11 Fe0| =gttt =M Lish7t HZ{oHAIHA Mol S5 S0l O
2i2 A(h By i3, 2016: 24)™

Q] TS| o4 HOISL S Ade] SAL thaat ZT(HAY 9, 2015). 34, Qo)
Al ok eltete St A4 Holg AH8sha Q. B4, Ae Aot AAto 2 7
B8lo] XIS It A, Z1EHols Hol7 QAR WA R AL BaAelE Holslel 285tn

ATt

1.1.4¢t=

Selupebe TR 9 QbR 712 o] weba Afde] WAIsHs Qo] wek Aokt ALEAHT
QA A + A1 RS TR} 9l ofele Ale] A ol Ao Yole st Zi7te] A
E40] uje} e R 1 & 4= Qleke ol S-eluteler ol waA Aol 7%t 4
1 0] Aqe A Ao HhAlolTHE A 9], 2015). A B QHATE 7] oA WA lelo] Hi
RPARA S 7|02 AAAFS HoJsti Lom, Aslto] Hojol A o] et sk, $3), 2,
LA, SHIALL, AL AARL 58 WAk} SAlo] ofeigt Yelo] Ofs) MAye Acko] ] o
we}, TERF R ek T ole] S, FINHIAL] o, A, S AgE o QIg Ha
50) 3o)2 HYL et Seltetol At Mol thet e
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FE

= e

=

FRHC R QR 72, RI3ZLl1

=
NS BiE, 8, SREM), 43, S, HL(BR), HE, U=, 715, R, SAGER), ZR(8E) Ui, 2+
(BK), BHAEES, 11 810] 010] Z5h= REH 22 QI510] Lelidh= ol
ST 2 - S 2 USALL(FSAL X SHYAI LS ZoBIL)) SAL D - S QHALN SO2 215t &
ol HSEHCZ HYol= 12 012 Wahet U] S US 38 A= 4= & =717 [EHAIA 2| O], "ZEH2| of
df g

r
>

ooo—l
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TRHCH R QR 712 ARYE H13Z
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A, HFELAN, vl 5ol gt Bile ZA H AT GA SeAidAo] ol SAlde] Fole

cheat gtk

Sam - ARl XOME § &F, B, HE, WX, 2fel, S4QIT2), #XiE § FRARX(ES+E)7t Heloks Y- =
?JIHHJJ 012 Ofl=l= Rt

Je BAAGE 712 AR} Beldte] TR RS o] & oJurt g, 7 BAAd S
Belske ABEA S AGBRT O RN AATAU, FEH, 41

SRR, TRPIEAREAR) oo A4 32 BAPE Bglel A7|H: 5 ol 7] BAEo] 1
k. olo] 24191 HF 4 o] F S4ATAL AL,
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CHASH SEf] MtO] US4 U204,
Tt 0] et 8 HRAEO| tSEe

- A4 [ TAREA  SEDSS 8T AE
PRENETY

- 2 RAEI8IEE fE S MIR St T U S

XISIEHATED] 9 F910| YAt} 1oy

- MISE [ BAREA | 2 SISISTIITEH
SFSpALLL BANE

I_
- HYOR QIsH RRI2| iz} B0
L2 {37} 7 BRI AtE

- A4S [ FARRA : B2STIR MRl
EREIT

- FHIG, DAY ZRQIZ2AUX 52|
7 IS0 LOHL B0

L= i3
C A/ EARRA -

(]

RAXFOLIN T

- XA AL AL - DHO R Ql5H WA EEO|
92 S5 $EE U A= AL

AT  FARRY  RARRIHSIS
RO a9
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SHRIIAQHZA
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(81 ) zezowmmdEHD

=7} o= o= = U=
TH-t204 T, Emergency, Emergency(&1%), iof
THaH(KF R H) Major disaster Major incident &2
(L) Disaster AtS
7|2 Xt 3 orM ARZEH =717 |22 Ka{chze7 |2
712 Stafford disaster Civil contingencies REHRENE
relief and act
emergency

assistance act

Tt HIEA HIEHY s HOIEA
T2 KSR, RIGIRHH, W2 AZ KtiRHaH,
ASIRHH(7HEAIS OF QIR A(ALL) H2E 2 FY QIR
H|, MY 23
S AUS 7I2H(E3) US 712H(Ee)
IO NRF Incident Annex U7 |2 2
(Catastrophe 5) (S&7Hat)

SX: YR /(2015 50)2 +7

M7 17t SOIM +8ok= g2

St A= AT (Disaster management)7} 7 ARFA|Q1 -Gojo] gt o] = AlAH 0 & FUT
Z1o] ofct, JujHofA= At Hrl= vl (Emergency management)& ARgok= 4971 B,
o]9]o|| %= Contingency(@=}), Homeland Security(W]=}) 5-2] -&-0150] AREEL Shtt, o] 2§ Ajtof| tist
Bol52 FAIZ 0 FUEo] QA gtor, Zh=o] w8t H A=A 4o wet go] Aol uie- thE
At B dolgl= 8ok updrbR|o|t}, T 9] 0 2= Complex Disaster, Compounding Disaster

B2 ST 4 92 EIHAT o] LurE2l Goizt oRet.

S 442 7H G019l stz =4 AlollA e 241 dol== W TA H(Natech disaster)®]
oot Ye aA o g A do] 4o 7[&A H(Natural hazards triggering a Technological Disaster)
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< 9Ju|$HHCruz, Steinberg, Arellano, Nordvik, & Pisano, 2004). Y| ZAH2 ZAAFo 2 21t 7]
sAdo AT Ate] Bt AE xRk S Ad ol UEIAA G sHR=ol whet A ofi4lo]
R H TtE RNt B, ARt 22 AAA G wfitol A-gatel 3 ®A B9k 2 VA HIE A D]
gstal, o714 fEE= FoEdE Qlsto] 47141 S n| a7t HAgst= A5 H|gith ol =4

st e thet et

- LI 3 (Natech) ZHH2| 7HE

Natech

I TRt (X, S+ EHE )
Matural Disaster (earthquake,
fliooding, humicane,.,)

- \

usoEN A9 At ' 1448 7}
Inferdependancy Indusirial Accident Cascading Effects
X121 Tt (29)

Natural Disaster (Poliution)

EXN. 284(2013: 14)

LHE| A o] HiRt At A wsiak Aol wet Sl it tl#A o= 200549 = S ARl 7+
ETLe} 201149 F2E A1 ofutz el A7 2] S YE ZAGS A -7 eAde] B
o @2 Ui, B2 AFARES HHIZAES] TS A A Hsias 9 A Aol 2Rt SfekA
(A chemical accident caused by a natural hazard or disaster) (Krausmann-Baranzini, 2012:1029;

£73(2013)°14 AJA-G)= Hgste] siAlsh= -7t BT
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el A9} A = A ARSlolA B o] sfdct= Bol® Wol AR EE A2 HESIA E(multi
hazards)o|t}. o] &ol= 55| =A A} Aldae] &g 22?1 UN-ISDROJA &414 0= AREsHL 9}
o UN-ISDR(2017)& ¥4 HazardE Q19¥ s, A7dol I, At w3l AHe]38A14 uha, 274 15|
52 4o £ Qe I, A 52 Q17He] E5(A process, phenomenon or human activity that
may cause loss of life, injury or other health impacts, property damage, social and economic
disruption or environmental degradation)© & #2J5}al Qltt. ESH hazardE AFAZ(Natural) €<, 21
Z(Anthropogenic) Y102 &5 9loH, o] & 7kx|7} $hAZ] AFS|RFA A (Socionatural) Q1= H
T2 FREskal Qlotk gty 713-1st 5o] L o7k 2 4= Sl

HE]PA == (1) e =77 AT & A= o9 719 ¥ AH(The selection of multiple major
hazards that the country faces), 22 (2) o8] 7§9] Ato] FA|o| S £x}A 07 WHAsto] o=
o] A% AAE FHHE HAsl= F-HThe specific contexts where hazardous events may occur
simultaneously, cascadingly or cumulatively over time, and taking into account the potential

interrelated effects)& &Ju|SFHUN-ISDR, 2017).

UNoJA] HEJSIAEE ZFFol= A2 UN-ISDRY A43-57%(Sendai Framework for Disaster
Risk Reduction 2015 - 2030)14 % €1 4= Qict. Allcto] el o] a3l 2| (UN-ISDR,
2005)2] HAIE FESH] Al Mz F3HeF A, Aed2] 52 AR, Altto] ZH| o] A4
Mee v T gt

i) (WA §To2IY(E TS L)
EE work fo
oo

20AFHH(Hyogo Framework for Action 2005-2016)2 MLt i EIZEX| Q0] EA|, [0 Cfet 2=9] 1715 2Q), Xjed
THooll F{OF3t HE==0fl Tt X2 B, HFAS] OIS S8 FQ O R Sh= MHUAS 2I5t ZRIAEIS] S 2o +BEX: =8
THHAQE 2 2))



Chart of the Sendai Framework for Disaster Risk Reduction
2015-2030

Tha present framework will spply to the rek of emall-scale and large-scale, frequent and
infreguant, sudden and slow-ondst disasters, caused by natural er manmade hazards as well
as related environmental, technalegical and biclegical hazards and risks.

It aims to guide the multi-hazard management of disaster risk in
divalopmant at all levals as wall ad within and acrods all sectors

Expected outcome

The substantial reduction of disaster risk and losses in lives, livelikocds and health and in
the econcmic, physical, social, cultural and environmental assets of persons, businesses,
cormamunities and cowntries

Prawant nanw and reduce existing disaster risk through the implamanation of inbegrated and

inclusive sconomec, structural, begal, sociad, health, cultuwral, educational, environmental,

technologecal, political and institutional measures that prevent and reduce hazard exposure

and wylnerability to disaster, incrests preparedness for redponss and recowvery, and thus
strengthen resilience

Ssbnantisly redua Brsbenastisly redus Baduce dvect dusner| Sobmestiaslly sdute Tusleilaslaly uradia  Subslanbaily Sulilisrtialy Fdrsads
Gobal SEsater Pl vzt of SHSCTRT | SCENGTIS e Sasarer dEmags 16 Wi Sl snhants barmational | A8 svsilslilty of
murtaily by 2830, Pl QRbETY Dy velangen 1 ghobal AR E] PRI T sl wilh Aalaphal  COOTRtan el peliieieh B Al
b 1 e FOTE, v L KR | IO T and durcgtion of Dasi | S Wil daadter rak | b0 darsloping doustres | RaTEN Safly wainng
Evris par 100508 | the svensgs globsl Praduct (GEF) By BarRa, BTeaeg D | Fedullees lralepies iry | thiough steguste snd | I7HETE ahd daaiter
ol moasTy Bgre par LO5,005 J033 FesaRn sl educationsl | 2039 musinabie jurpon ik infprratue, e
BT DEDS-DIE0 erredn TOIS-TERS {RCTae, FAChang 13 tgmolerant thes sntasaeachs by paisle
camipated 1o J08E- o 10 3088 ArGag dipire] falionsl ations for by 2000

s a1 el Nkt b By 2010 Implpgebation of thiy

fra~awork By 2030

Priorities for Action

Thare is & need for focused action within ard scross sectors by States at local, national, regional and glckal lavels in Eha following four priceity sreas.

Priodity 1 Pricrity 2 Priority 3
irdorsbanclesy fenaster sl | Sarer gt hering drbe 1 vwomling by deasir rik e
eI by mansgm dsbee e redenas

Priority 4
Erhareing dnaioe pogsedn

EX: UN-ISDR(2013: 14)

ol U] 7/ FF F Sht= EIAT] et 2714 E ALY 84S Fole Aok
(Substantially increase the availability of and access to multi-hazard early warning systems and
disaster risk information and assessments to people by 2030). °]2{gt B3t o] thgt 2= 20114
SUE tARAT T2 Q15 AAEEEA AR 5 TR Bkl Tl mhE Zo & whETh 0|9 g
7 % 13709 A= Y2(Guiding principles)& AAIoHLL Ql=H] o] & sht7t ohst At St o8
9 thofst IR e B 28 4 Q= FHA multi-hazard approach and inclusive risk-informed
decision-making}& =3I = 2ot Altto] | Yol A AAShz 13714] A2 ot 2.
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MICHO] |2 1371X| A

Responsibility
for DRR

« States have primary
responsibility

* Shared responsibility with
stakeholders

Approach

* Regard for human rights

* DRR & development
relationship

* Multi-hazard & inclusive

* Local expression of risks

* Post disaster action & resolve
underlying risks

* Build back better

13 GUIDING PRINCIPLES

EX: UN-ISDR(2013)

Engagement

* All of society
* All state institutions
* Local government

empowerment

Partnerships

* International cooperation &

global partnerships

* Support to developing

countries

Acto] Y JYL 4719 &4 HF=UZ(Priorities for action)yS A|AISFL St o)== 1) AEYS o]
(Understanding disaster risk), 2) A4AMAA 738KStrengthening disaster risk governance to manage disaster
risk), 3) & 73S Ygt AFAT AGell FAHInvesting in disaster risk reduction for resilience), 4) &34
At E gt Adie] S5 2 Eapgo) A B Uk A7 (Enhancing disaster preparedness for effective

response, and to “Build Back Better” in recovery, rehabilitation and reconstruction) 5]t}

MICO[ L2 &Y= 474K| R

Priority 1 Understanding disaster risk
DR} 0

Priority 2 Strengthening disaster risk
governance to manage disaster risk
Disaster risk governance at the national, regional and global
levels is of great importance for an effective and efficient
management of disaster risk.

Priority 3 Investing in disaster risk reduction
for resilience

National and local dimensions
Regional and global dimensions

Enhancing disaster preparedness for effective
response, and to “Build Back Better” in
recovery, rehabilitation and reconstruction
Strengthened disaster preparedness for response, recovery,
rehabilitation and reconstruction are critical o build back befter

2
()
~
Y]
=
e
Q
S
Q
&
<~

Z4: UN-ISDR(2013)
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EXHMulti Hazards)2 s2|AQ] 7FE ULt &P thA| W3} o] shto] Afito] ok o 7
o] At FAHA 1 w7t A= AL ouleith. o] & & o PR, (1) =941 o2 7| A
o] B0l 'HAY5t= - HCrowding), -2 (2) ste] Aol glo] o] & tE Ao g WHsh= 3¢
(Cascading)g & <+ = Zlolth. A HA| 9= of" T Ao 50| WAsto] 357t AL AdRdolA
Ao AZlo] @AYste] T & wsf7F EAshe Aldo] ofd HYH 4ol Hol=(Crowding) /432 o
2 5 % ULy, Siu, & Mitchell, 2016). ©] 73¢- o1 B}F-C.= Q15to] 2| WAYA|AF 0] HhE YAt
H Aoz QIR vsfo] axtA o= gigokA] Rote] e 2 w7 A 4= Sl F HAQ] Fe= o
£ Y iR} o] A]7lo] AuulE E2]807]|1, o]& Qlsto] A4} vy H= A4 avt
(1) @A}, Cascading disaster)E Z%5k= 7ldo|t}.

Liu, Siu, & Mitchell2016)2 ESHFY A (Multi-hazard risk assessment)S Y3l EIHATIEHARS

TR, o] G4 534 Aol 3 Aol FAlo] W= 799} stte] Afido] fglo] Hlo] i
Aoz WASH F9E AT thee) 1P ol B o Kol

2018 january vol.04 no.01 67

A 0T I @

HE N HT0%0209! 19 >4 HIOfT I

=]
=

>N oM Ao

02 tlolkrel 10 TUrkinC 2ol it @



Trigger factors

Trigger factors

Er ol bgei ity

tips

(b) Parallel relationship

Trigger factors

Lieplige b

Trigger factors
il e U

(c) Series relationship

EA: Liu, Siu, & Mitchell(2016: 634)

A 918 B4 94 Qural S

A 71 & LR IS0 31000 20 mh= Ak S| o] Ak
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Probability of trigger
factor group (7,,45... t;,

by plpngeee 1)

g

Probability of multiple
hazards (A and B)

Magnitude of trigger
factor group (¢,,t,... £,
bt )

{1

Magnitude of multiple
hazards (A and B)

Probability of trigger
factor group (t,,t,... £)

U

Probability of multiple
hazards (Al, A2...An)

Magnitude of trigger
factor group (t,,... £;)

g

Magnitude of multiple
hazards (Al, A2...An)

Probability of trigger
factor group (#,,;... ts
teg e by | £ 1)

Probability of multiple
hazards (A and B)

Magnitude of trigger
factor group (,,1,... t;,
tsptivzety | Ep82... 1)

Magnitude of multiple
hazards (A and B)

H
o

2
r

o
i
i
o
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T (Risk management) B'H-E0]
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- IS0 31000 Sima| T2
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-~ a2to| ofah «—r
1

— st Al —
!

NAS gy 2=
a1 80| > I I__A_-l «— wug
!
+—> A8 2 —

EX: HX[=H(2015: 74)

o] Aa}ol|A 93] BAL ojH 30| YL E gholsl= YF A (Risk Identification) T, A1
H fldo] oA 2T ANME FYoh=(dE(Fault Tree), AHds=(Event Tree) 5 28) ?1¥
4 Risk Analysis) 2, 1213 1 19 D7/ wsit dobt SA1E B7kke 87 HRisk
Evaluation) 2 02 -t B 93 24 FA] ol e 2 E2 w=A Eo

Marzocchi 5(2012)2 thfRt #1@o] HetAld = we 750l 24 9
Foll w2 #2431 3§27 EARE that 2ol AAHT

)

o 4

A
WE

Mz e e ¥

O 49| o] == AlBghd M1k AEB7E] &) A% (Definition of the space-time window for
the risk assessment and the metric for evaluating the risks)
249 FA7} ofd AS] Ao, AlddlS FEAIE, EAIAI FEALe] weh T M2
S}AJS], /1o B9l chck A Ak IusiCEzle] BghE ok Aol 1 2 Bito]
™, A R9hs Adole HEZ A= A2 Holr, S7H Hi Mk S o, EAAE 'Y
xjo] 29 A3} ARG B 1] whglz Teisfor oiol, A 1A B2 IR ok A B

A W91 19 2 S3to] 91 Aol
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70

A A9 AET 4 A= A A2 (Identification of the risks impending on the selected area)
g A 9E AFT 4 = TRt PSS At 9 A 7Y 22 3 ofid A1) 94t
A

AT ThgRt Ade] 7153 7 Aoz Qlste] AxfH e

o,
O,
:%
ofl
A,
18
=2
o)

v
ol

thoFol Aot Alo MAIS e EESH= A AlUE] 2 A1E (Identification of selected hazard

scenarios covering all possible intensities and relevant hazard interactions)

B3P 91514 B409) 29 Aufele B4 E SHaeh Zlo] YrHole). Tl SfwiEo) Al
e 49 2 AU 71 jEE0d 4 QIARE BE AU 25 BAISH: A2 71501 wel
ClaFe ALk 9. BolM 7P 7R o] e Altel @ 58 Aleh 7o) Masleh 127 AEE A
Ul 9:50] otk SIU5e] A ot RS RS RUE 4 Ae e TS o] vl

ZF AlyE] 0| tjst FE24 B4 (Probabilistic assessment of each scenario)
AU e tigt FEEH BAS AAgHY. o] & o) AU & ok ARdE(Event Tree) 14
St oo Thgt BAS AA|SITY

il

ZF Alge] o] i3t Fokd W &% F4 (Vulnerability and exposure assessment for each

scenario, taking into account the vulnerability of combined hazards)

Apujol] 270 WAt Atolehis % 5 971 Aol obnel AMBE gL o A% 9]
wfzol] w7t gl Aol o]&gk 9ol o] A7 Aol | Kk 2/ ol Exfstet. shto] ]
o] Aol =7] HsiAE of Aol EH ARt AtEo] Jlofof §ttt. o]F =& k(Exposure)et
Sic} 3H ofd TAjof X]Ao] WAt} StEte 1 EA|Q) RE AEE] g YRIAA7] Eof 9l
olA} o m37} Ik o] JA| Aitom WHSHA| okg Zlofth. SHAIRE WRIEA 7} Hof UA] otk
1 EARE AR Fefete] g2 msi A Zlolal, wEbA Ade] MAE 4= Qi o] F FHH

(Vulnerability)o|2} 3ttt o] E=sffst thao] 133 2.
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HARZARD EXPOSURE

DISASTER
RISK

VULNERABILITY

EX]: Liu & Huang(2014: 5).

BT 9 Fop EAL FE Aol WslE 9 4 ol AT, FOMAS, AR, Amet 5 4% 4
Aol tfst Ei<lo] Wastch Eat 1740 HopgS BAsHe a3 Tt 9idle] BH o Uehhs
Baide] Ao Bl E4jsjor gk, ANk O R = 71 ojfe] Ado] BEHo R wsle B
ol thet Hepge TSl tig Hopyol gunk Ak 2, A0 SR 1%k oW 1B Py
o] 71 A=) A Fokat k) ek 3 1k Arke Aoltk, ol MZLOE Qlste] 1 A4S A
Zel 5 2R 7P ARl SIS ] 4tk 0.2 S14jo] st wepd B A
opg BAS A0 = AnpAldo] BrEAA] Fiokio] otdl 21 TElet Balo] Sgslolof sk, ofefet
B2 9ste] Hlo]X|el SR Hjo] Y8 S,

® T3f o=t E+d 24 (Loss estimation and multi-risk assessment)
3 YL Risk)e= Lk o2 1l5)&-E(Probability) 2} 381 =(Consequence or damage)]
FO& HErt AlE 501, A E 2T HMIS RO R ofd 7HFAQl EAdo = Q]
QFAFGAL 10078 0] 'HAY S SEo] MYkEe] Y= Ak o
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EX]: Liu & Huang(2014: 5).

(b) SL";cJ‘LFn':meggs triggering or
Hazard Source Source 1| fndspenden) | Source 2| cascade effects Source n
identification: (5 i (S2) i (Sn)
(e.g. volcano, ; |
landslide, !
meteorological 1
events, etc.) !
i
) i L ; Y
o) Hazard ! Hazard : Hazard Hazard
Single and multi- assessmant : assessment | | nent ent
pezelC H:=fis) ! He=f(s2) | | Hs = f3(S3) Ho = f1(Sn)
Ll 1 o
T ] .Y =
e.g. rate, pathway, . __Y_!_ !_ . Icascade hazard |
intensity measure, T : assessment |
efc. LT R | He=r(sisy) )
! I
(d) Y 0 i 7 W
o 1 " N
Vulnerability of Vulnerability : Vulnerability I Vulnerability Vulnerability
exposed elements assessment 1 assessment ; nent ent
(receptors): Vi =gi(Hi) i V2 = ga(Hz) i Ve = gs(Hs) Vi = ga(Hn)
— Y
B4 P, © Vuerabilty STITT
buildings, | assessment | Vulnerabilty  *
environment 1 [ | assessment |
vulnerabilities \ ] Lo Vasouis)
[
(e) . \ o
Consequences: X \ Risk Risk
o ‘| assessment a:ﬂs:fjr‘:gm
risk assessment in K W forsource2) triggered by source 2
terms of, e.g., loss of 3 assesament . .. Risk
life, economic losses, U T Multi-risk Y Asseesment
environmental Risk
degradation,etc. . assessment assessment
) ‘~__.~ (for source 1 and 2) {for source 3)
s g e -
single dskindex oo
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SSITHO| T3t S 1S

(1) 0= NRF Al

2] Adiels HEThs Ago] S4o] Hol £t vs Ade|oA E35] 83t 71 Al
NRF(National Response Framework)e|tt. NRF= 1= 957 BE 3-8 9] At vlAAsdol s
Sk Jpo] thek QhiA A2 Btttk wsollA B digt B24lo] okl 22, tHEAR] tig &
Ao E A THEUE A2 ol & & 4 Utk 1L AW vl 1 A7 25t AdA
NRP(National Response Plan}S NRFZ 7R3 E 3t

NRF+= 722X (Base Document)?} SFA 47|15 (ESF: Emergency Support Function) F<A4]
(Annexes), A¥ F4A(Support Annexes), Akl F-<4:4(Incident Annexes)& HJE . U= 7| 2% O
= A Asf (Al hazards approachye A&Fs17] tiizol Ad A1o] whet o8- ¥iiio] th2 7| Hok=
At 3ol DRt 715 E(@E E01, I &, oAl =5, olARl 13 BHE At s AgS Pt
o}, SEA Y7 {(ESE) F-&5A41= olEgt 71658 AgS u|giet. 2hH Eabd o3 wRid A2 Al

EA =2 & 5l

(aan > ez

NRF Base Document

Emergency Support
Function Annexes

Support Annexes

Incident Annexes

EX : DHS(2013: 3).
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NRE AR 544 9t At chgol Wagh 21 ool E4at o] Afitol] chat Agloleh. At 54

Aol THE B4t Aldolek 28t AL, Ao AL, Ato]#] AL, At 59 AL, Pt A
3, AR AL EEEE AL 08 E40 oS 714e] Bt A, By 2 58 U
(DHS, 2013: 37). wWhebH AL $4541 ESFollA] 2751 A3h4 84] 7152 Holdl& B0 A, oY
2 he-2 SIet 24 RS R gk HE e 2ol thE BPAFOE it ofAfulo] 2

ol= AE Mgt ALt o1 Akl E&A{(Mass Evacuation Incident Annex)]th. o] E<4:471 A
Al Q= 7+ 7138 S 7|62 o] et Tt

(B2 ) oo amen g ls

ot s
5o + S NS0 S HZ U
+ TIHPIZ 9I5H 8 Al0) KR! S 2 K|
ymey « ZFRIOIS 2lof0f M 2421 212 Z20) Chet BOIE K3
IYAYUIIY/ - SSHLAA K12, FEMASt B2o10] FYAHYTY|H SH= S8 Sofo] A M50 523 B
SuyERY o 33=I XY
- T} RIBISH 0] S Fol7| SIot0] ANZIOR 22, B, T 8HS o5
+ SHYETIZS XA (1SS Yoi0] HA PN T4 HES WS 4 QTS AHER T2y
s 22 | 5912 €0f 28 U 0187Hs 0420 T2} NDMS S101A] 24t 0152 9I3t Tk X/2
A3
SPTYHL  PANYND YL B ARL MY X
OfLxs g SFLA4HS Yool U 228 2} %2 X3
HANSERE - S4%40 U 928 UIIA YR e HE A3
7142 SR KHIASH HAZIZ MHIAS HZ5P| Slol0! SLRZD SHRIZN 22 Hi
Ity DSEOY DR CHIA] 4 SOH} 8 X2l 2 K8l HiZ
arHIH 24 450/ B3 HQ 72X XY, XY 5 X9
TLTRAY 2K, T, ST 1SS 2Aot0] A1 U O A4 XA 2F AR U XY
Apie + IYORE(O] K21 HEO RHO| IO 55Xk AT KT OHLIAS T4
- B L0 tE 018 201 AU T 2] 1%, m% SH 2 20t 97| ZAT, 2O 93, Ut
O 2 2 JI&T BF, HEXK| UL SEN0IS] 25 S1, B8 OF X O E7) B2 5K 3

Al
7|EF 20t At St HEet A

i
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7|2t 715

o

28 « 28 HMA & 7[EAE0) TSt Do) ZHAl L 20
« ZRAIZE S 7 1B o A EAH(Of CHet 2R

+ 5 I SO 223 SSY MBIA HS

METOIS U9 BA 24, JIEH BB 9IE AHIA XY L iR

508 A71 S XY A, O ) SAIZ 913 A OF3, HEET YHIS WY 2 3

KR X 2HE 0[5 811 40! B50) et RS HBSP| Helol X0l 72 /B HEdls
o1zt X HIZ

EX : FEMA(2008c: 13); BX[#(2015: 61)

NRFQ] AF15449] olofi thet 2t nlte] A9 Adadgold 2540 Bast BSF 7158 %
Aoz AR 4 92 SR, S5t A R RG] Sl B4 Al
of wet W sh Tt 27} 71558 BRIt o) 2 RAo] 28] HiAsTks Aolth

(2) B3 A

P9 Ae, EFAG T aRHolgal HHS £ = Ak 7798 7HNational Risk
Assessment; NRA) Al'=0]t}h. NRAE 3% 5 o] =3t F= =7ls0] FAT o= = A4S vlid4
ZHsignificant emergency)S A&7 Yt ZFelth. NRAS] Ao 2 AP Q&2 SUHE L A
WAR A £ =g vgo] #ed. AY 38 AU 278 A g7 (National
Resilience Planning Assumptions; NRPAs)> NRAS] Ai+g &-8-5to] ZHMJETHZE A 2], 2015). NRA
O] I LUl SERA TG FARHATE, AEE o] whE £2t9] Al (reasonable worst
case scenario}s A37g5te] tiH] A& Al9-= o] EAoITHE A 2, 2015).

o
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NRAY| AHE B3] Zoto] 43S 714e HEALAL MR 9)2 thero s Tiel the g
o2 PeJs}] 91t 483 @K Capabiliy) 741
nE kg BEAL &

gol B7Rs sl
o= cho)

Fot BAdo] £ 4 9, F2
H

HAZARD: ‘Likelihood’
+ Historical Evidence
*  Predictable events, for example

+  Expert advice

THREAT: ‘Plausibility’

+ Intelligence about capability

* Intelligence about intent

* Intelligence about vulnerability

weather forecasts
B

|4--

Likelihood
Reasonable worstcase
: — RISK
scenano
o * Social disruption:
Fatalities 2 4 . Disruption to Transport
rCasualties e " Disruption to supplies of
drinking water, fuel, gas,
rSocial disruption* Impact electricity, communications,
. 4 money
*Economic 2 4 ] Disruptions to schools, health
*Psychological e
y 9 2 4 Environmental damage
a Evacuation

=X MX|9 2/(2015: 26)
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v B3] o] vl

SelelolAE A4 02 Bk Thejo] thet iuslo] o solx|x it 1Lt obarkA shexlo R
T AEA O B vio] B Aolc). A4 Sy 1 o1 ATES Fslel U S
of B At 4491 AN thet e,

S oS 7Y 372 AlLE|R H=E

ol2] 7}x] 9] Aol Hlgt Al7tel] PgE B1tol BAlol PRk F= At 3 (Crowding) A7t} 5}
L] Ado] fi QIAF7} Eof T thE Ade E2]Y 07)= H4fl(Cascading) A= UF-E thefslr] i
o HE ANt AMans EAshs A2 AHAT E7Fssith wabA ohedtt Sk AU @ S
A BT 712 vhste] AEAQl &S ol Alo] Brt FFd &= Qi 7€ A1ES SHOE o

B2 7122 7F 7540 -2(Most Probable) Al4] 2.8} 7H4 2 T3S & 4= =(Worst Case)
A2 @5 Alsk= AY &= Al

o]} 37 Af8] Aulo] 2 RS B 4 Gl 72 2910 Thslel ATE WY Wavk ik Bk
ofl 3t 240 glo] Hz9] WAl Baet 9] A1B7H WelE ek st Flolck 71 Aol
SIS AL 1) 53] A5o] Folok 8 AL thoret Hopol that nkF maelct. oleidt oA ot
QlaLejo] that A7V 5% 4 ek, B A} LRpeAL A] Wit A YOLE JHOR <)
3 4z jZolgieh, ol Xg Qlxelo] Bt Al A WA /K54S Ik 7 el
Q) B 2% Qmebh A2 4 oESI s B sjoto] AElolof 31, o] B8] X Az

PS4 Qi 2. Qe wAgo] gt o] Washct. ofele] 1Y FYARLE AU 4
Yot SN JEOIEE 9 AR BAAIAE, 2013)2) 2 clolth, o] Il HA Aol

¢

N

o
=
4
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CHEd SEHRHH0] CH3H 27} ChS A ZE L Bt
sl g AlLbel 97} rlelEgick B3] 2ohg BRI, 2 A S50 Aol dhet 2714
240 b AAES AR Bost olek. B Sejutelrt SUR gix 2wt o) 2 Qe YAt Aot
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ARA7F? T3l FERE FFE SAIAN7N7] A3t ofwt lglo] B agtr}?

Sehjers wid AXske Adug R E e Solo] tiok Aol tiet AL set ol ey
oFA7IA] BEG AL ol2jdt 2 Aol tislel 2AbH o Fole Zulsol 8] @X] ks Aol
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