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{ SUMMARY >

[ LS | D-02

[0 In order to effectively protect a city from earthquake disaster, this
research makes a plan for developing decision-making techniques for

Results

[J Technique for evaluation on seismic fragility and resilience against
earthquake disaster due to aged road facilities
- technique for evaluation on physical seismic fragility

- technique for evaluation on socio-economic resilience
- analysis techniques and models for seismic resilience of road-network

[J Technique for managing seismic performance of aged road facilities

- verification and evaluation on seismic strengthening techniques for aged road
facilities

- improvement technique on socio-economic resilience

- decision-making technique on urgent repair, seismic strengthening, resilience
improvement for aged road facilities

Purpose managing seismic performance of aged road facilities (bridges, tunnels and
related other facilities) by quantifying earthquake resilience.
[J aged road facilities which constitute main road-networks inside and
around a city
[] aged road facilities are composed of bridges, tunnels and others
Scope [J maintenance techniques such as urgent restoration, repair, strengthening
and resilience improvement etc. for aged road facilities
[J reasonable decision-making technique for managing seismic performance
of aged road facilities
[J Development of techniques for evaluation and reduction on physical
seismic fragility of aged road facilities
- evaluation on physical seismic fragility of road facilities considering aging
- reduction on physical seismic fragility of aged road facilities
[J Development of techniques for evaluation and improvement on social
and economic resilience against earthquake disaster due to aged road
facilities
- evaluation on social and economic resilience
Contents

- application and improvement on social and economic resilience

[0 Development of decision-making techniques for managing seismic
performance of aged road facilities by evaluating resilience of the
associated road-network

- models and techniques on resilience of road-network against earthquake
disaster

- decision-making techniques for managing seismic performance of aged road

facilities




[ Plan for applications

- decision-making on budget and countermeasure to improve resilience against
earthquake damage of aged road facilities (utilized by the Ministry of Land,
Infrastructure and Transport, local governments or the National Disaster
Management Research Institute)

- decision-making on budget for restoration and preparedness against disasters

due to earthquake (utilized by the Ministry of Land, Infrastructure and

Transport, the Ministry of Public Safety and Security or local governments)

estimation of socio-economic, direct or indirect damage due to aged road

facilities (utilized by the Ministry of Public Safety and Security or the Korea

Infrastructure Safety and Technology Corporation)

- estimation of damage and resilience due to earthquake disaster (utilized by
the Ministry of Public Safety and Security or the National Disaster
Management Research Institute)

Expected 0

o Expected contribution
Contribution P

protect lives and properties of people by establishing preemptive action
system against earthquake hazards

- systematic preparedness and management of aged road facilities against
earthquake disaster by improving resilience

- enhancement of usefulness of aged road facilities by proper maintenance

- improve public trust on national safety policies by evaluating earthquake risk
and resilience of our country or cities in a concrete and demonstrative way

- provide basis for decision-making on effective utilization of limited resources
and budgets for safety preparedness

- evaluation technique on resilience can be applied to other natural disasters,
special disasters and complex disasters

- invigorate the industries of seismic performance-evaluation, repair and
strengthening

- Save social cost caused by isolated information due to separation and lockout
of existing data

Keywords age road facility maintenance earthquake resilience
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ZF5: USGS, “Top 10" Lists&Map, Largest and Deadliest Earthquakes by Year: 1990-2014, 2014
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S A B A wdFe A%e] BUY 5 olFel B 497} gol A&
dol ol ee A HER, 1YF AL AdBe) o asw By

- wQIEe A9 ol B ol B S4ol o} IF 4F WA Aol
= A Wy UusA godt 4%e noly] MEd He FRA Ao
2 oy FEE ok s ol gl =4

O 715 7= wste] ARAe A WA A Ak 948 4§ s
- oldelE 4ol WAE A% T4E A% gugo, W4 sYuss 4
9ol AR 1% THE AR FTeE FA
el A4S A Agel =FY JE W9 Eolw TE AZo W Al
AE BE5Y Solt ofF FE Fut folstm, 4ol Wl gt 7}
xo) A APy FAoR ¥4 B

ﬂM‘% 1’41%17} 013‘%—5

(38 2-15) AT7SHES ASH 9 =% # MWall A HYY I

L B-7Ot x 80| 37| - UoS OIF NuF wE
Her o4
5 o
£
nE
o of 2 of
XF g #jos (7~124)
a3
=> S
Ko
=2
i 0
T s 2
—~———
#/9ro}x| = oy
e == B/
——
e HE o o
== = == o
=2
E =2
(Risk Exposure)

Abg &TAA, v G el tirl &dA R&D 2ER] Z1g9A, 2015

5) OECDl w=m 18384413 (aging society)d =912l HlFo] AAAT 7%AA 14% vl A81E Bohsd, $A4 Tl
2w feEuebs 20159 654 ol ATk 64 62 o2 AT 504 61%H o] oF 131%E M

6) AABAATA AT Aol ofstw feuhs 201930 kRlulgo] 1% o]& ALE HHE glon, o A
A M #e 1es d5sHe 2%
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I A28 =A Adetd 38 9 371 1l

2) =AEE

O AZRAG 248 A Ho) AAA )7t 284S 2L 2g 98, "%, 49 5
HAHHL PRE SAHE 0] L =4 A9
52011 AR EASE: 913%, HF EAE: 824% £ URE T £A
58 80% ol 4
O AAANZ A W Mels P FAZ, APEIToz Jehgon, v
- .

ddAe 2= A% By S0 A5 At B
7
A 3}g: 53.4%, 1= =AEE: 31.3%

(F 2-14) XIZ7sfol mE AHma X HAH 24

(29 ¥, 9<)

AR 15w 3 A3 AAE£4
Tangshan(1976) 243,000 Japan(2011) 220
Haiti(2010) 222,570 Japan(1995)) 159.5
Indian Ocean(2004) 220,000 Sichuan(2008) 91.8
Kashmir(2005) 88,000 Southern California(1994) 70.4
Sichuan(2008) 84,000 Southern Italy(1980) 50.6

0O 20153 $Fuet =ASEL 82.5%01H, EA A golZql F 7wk Ald&
HRE ZA 8 AFALe] JF

O = B4 Ado] A7 WA A i@ Tz} BAF B FAAY A9 7

A % AAA £20) dHoR & 5 Ae

(23 2-16]) E I HH 8= TAlsS

Proportion urban by region and major area
100 - - - -
Korea
a0
g
E 60 ¢
=
2
s 40 ¢
o
20
o - -
1950 1960 1980 2000 2020 2040 2050

2k http:/ /qz.com/392064/ the-deadliest-and-costliest-earthquakes-in-recent-history /
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0 =A% 2 AAstel Be Addy §35te #AE FHshE e APaT7}
A= 24

O EA3 AP g e AdEy AdAdo] B AFQ013)0 =4

2 A7) o)lFH AFe A FHF AL Holy ol uwhE} ¢l %
b A8 fFErE Fvkske @40 YEhd

- BN JAFHEA AR AT S AE 22 A4, OF ol%AW
I wEAE T ZFvke e A7 w3 Aol YEUA Ha ol A3
2 JMEAIE 890w Zg

- BA dgste] mE AL EF] FARJA FEEY] e EASE AS

- dEy olE @ =AS @4 AT A1, 37 4G wE 9 2
AT7F JZFHe @4 A&Lgd wegt AEARE zststa Jon, A
TAE BA A o8] AEng

-AES HNEY 78, A9 5 OUd AdEAY A9 HA4 Ngow wsst
HA EAR A7 AeHE 48 2y

%
ox

O

O AUEAS @gol A&HEE Ae Buo ARAAt APPrze] 205

24 9 AREAZ SO s AAAAL Waksh A

- HRFE 198090 o) F ARAR AAZ s A=A AW oo we ol
Zoh 2E0] BQT AR Fu} ojei e

- olol wel Be A, 53 =AAY ATE AWHTOl o FaAUA & A
o ks ARl AFH tEAe] Aejsjue] Bus Ay

< IR AU 1980 O F ARG L AAARAY AU AL
U 2ga5e FEote olSe] 41 Yt YEAd FAE £

O B4 Adse £AA A4 2 2e 7] 498 Frhse) AAFE)
FEAY FANA FE} AREA] FAAA Aol BT} 13 BHNA
SE

O oA™Y A e d7AE A4 AT A=A BEARL obr]5
A H3, o2 As) AWAG @Al Z7}
AT RAFAT ool dE FAEN U £A AAE DY 94
of et ol <18 AWM B4 A AW s AE

D WAA, 7158 ge-S g A A AH HAld B A, 2013
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O EAg b2t FAASLE &30 AtEel A EUASF] AFstd AHo] opd
EA AQY #A Asolgolut A FAH e APAEE AAFHA Reh= % LA

O Alsle) 984 AAFA 2317 Mol Ad ANaE & FsAel 3715
3, ol BAS HUT 5 dE BAAL AdY Ao 4§

O =N oo AlAS ] ME ¢4, £F Qe F71 3 o]Fo] vS AAAA
Ad #H42] wsE 3

O A ﬂlﬁ}%
2 A

.27 Aol oFel W H olFY Frishe 2ol ok

O AASe whet s)3ele] S AFI} Gobd @Al Qojagel EAR s A
b wASAY At SEsE Aol B Sol 4RE T & 58
Fol A3 ALAR, AU AL T ool

O W37ty FddA 5 54 Agel 23] Ae 5 AF AGelA e

A Asfelgelt Asna A BF Aol U AW AR B T AD
o vl % FFste] MAE B AFAD Se7 g
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Ml =4 AQE9Y 433E 59 =5 2o YAsRY JA4AH A& AL

34 At e w3t
1 Aderagor Aty

O A3 AdBId= AFET S 24L& FIou, AR dE3Ae Add
g 7o 2 W3ty Us
O <A 3 5A4 53 3838 A= Ad 499 &= 3

O AdEy ¥ 9718udel AduedA sepgal 5o Adee R&D BA
s 5o A3 Aday @ B BT 57

O Adel ddtide) Wste AAwe A4 FAT 4 gt A¥asse §
A3 Qof oA, HMAAH, Aol BRYF TE%E AYSl FF
3 9] BEY

O g A5 Z7bh obd Adel AFH AAZ 2E5T Y3 ol
A A7 sEe Add o) B Aot 800z g
- 34 AAG 2% U, Bed, F4 5
S AA A AE Wbs AVE, HA4 WRAE AFUE 53 ge

1

S dolA 4FE nAE Y
- A ALY A A5H] HEDAE T8 H317] olEe B A
O o8 Wst25H EF(recovery) Bt 833 E-(resilience)e] 7ldol 53

O Resilience @& 918 FZoly d74S AAZ < FJog FBsm oo 7%
e S AEG F A 4FS gusy |ysEY Fe =y
g Fom WMoy
- 2y AAYE golg2 iRl d9A FH HHE AAstE doldoy H
AL3lEE, ZAAEE B FEhe HIES TFd RokolA 97 sHe vl
e o2 9y &8HY FETa QS
O A el ol s 2g Ade =dste] mEstetes AR/l B

8] o] FojA AL S)E

-EEe] ®7] AR AZE TEE SUSHE ZelA © vobt A-4e e
2% 288 nAstE 2oz WHL e
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I A28 =4 Adtd #3337 1l M =/ A=Y Jgsts 53 =5 =224 WiAdsad AAdd < Al

(E 2-15) Ml 7% &BIQ| S 2. Aok HHH e
HEeEy Ay = =4 = O AdAsore] Bag Ade 1981do) A& A&Ho] e A7AEd o
384 49 B 713 3 A& om Gy Y
o . . 7 By A ¥ .
(Engineering resilience) 284 O Timmerman(1981): AW S F4sl B3 + Je 59
A 59 4% ¥4 54 Azn A | Be BE o O Mayunga(2007): A&7HsA Mg A Ao IESHIS H o
4 I as A= o
(Ecological resilience) d& 7% A O Burton, 2012): 3|2elei o] 9l ABUE= 2 ekstA =0l
5] - RN A3 Z2 | Aes WA ETIA| 2 . - =
424 Eﬂ,a ﬁta dEAE Az A °° N _E} ° s i ‘J O Foster(2006): #ll(Disturbance)& o4, E#l, U8, BFstE A9 59
(Social-ecological resilience) | f# 2 oA 3, gal e s Ag

A+ &: Folke, C.(2006), Resilience: The Emergence of A Perspective for Social - Ecological Systems

g o_ ) =2 g0 JHEN oAnt
Analyses, Global Environmental Change 16: pp. 253-267 (38 2-17) #Y, [EH, HESH HEH AHY

Global Environmental Change

Adaptive
Capacity

Vulnerability Vulnerability

Hazards

Adaptive Resilierice Vulnerability . Resilience
Capacity / \ / \

D E F

Zt&: Cutter et al.(2008), A Place-Based Model for Understanding Community Resilience to
Natural Disasters, Global Environmental Change, 18: pp. 598-606.
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1 A% =A Addd d5 4 F7 1l M =/ A=Y Jgsts 53 =5 =224 WiAdsad AAdd < Al

O #2 d7AESe] E939g Ao dss= A, 2F, AFUEHY O =489 Mde ZAL 93 74248 AAse H¥eE 477 Ay F
‘Capacity’ == “Ability’ 2 7|&si ABAAA 2Ee 323 oo, ¥ o2& Tumbull et al.(2013)7 USADIA2007)°] &
O Turnbull et al.(2013)& @ 71&EH, AE, &, A, ¥ @ BAFHEA,
(E 2-16) MaliE0F 533 Y o], E) @ BHA2 oA, AYAA, TE) @ A3(EA, A YEY T,
A% A W4 © BA(EA )L, AAAY HZ, AL7HeA) @ JHAF FAR
Timmerman(1981) | A 2B S FF, B3 § e A2H & A AR, 1Y) @ AARERA, A D 189 HE, AAY teAT
Wildavsky(1988) Agax 23 e tgalsts v 54, S84, EXYU € B @ SYUA(FEE, 455, JdAAA)
< AA
Buckle(1998) HgAHE S ATAY B85S F e 5 "

H AFANEEE TAT F Q= =43 9a, 44 g4 =& O USADIDQ00NE @ #AWd2 @ A3et ZA @ sitAad #e @ EXol &
MICUAI99) | o c ) gnenge 2 49 o] AgY & 9= 59 3 FEEA 6 4844 © 43 2 oy @ AFHE ® ANRT 8717
Kulig and A9 Ege °d7éEHZ4 B ofUgy 52 Y 7 5 Q4T FRIY

Hanson(1999) st AGAE 5
AZE Azdat 5 284 719 AdH} 7S 488 +
Comfort(1999) 92 1= *" |1 AR e e T (38 2-18) 76 S|REY THR4
= o ‘—l
aFolY FEA AFHAAHBAH HetE Qe qfuty Governance
Adger@00) | s s el Eenomy

Buckle et al200) | HeHd e graAsls A% TEA, ©A, A de] A PpuTResiiveg

AB RIS HAs) sta, ANYFY TS dsiste A F
A9 (units)e] 9

BAA ogrs T3

Bruneau et al.(2003)

B9Y + 9t AaA2d EE AR 020 i

f

Cardona(2003) s Resilience Resource
e 67 Y’v{] o
Pelling(2003) Asfol hHsAY 23t 5 e
ROSG(2004 7H Ol-"]’ }\]‘51-/] /\)\] 51'47]' 7]'%3]' %}% LHXH% /14‘% ]ﬂ—% Warning Land Use &
N5 FRE £A%7) Y3 A == wEsiHA 9 A & Evaluation Structural Design
UNISDR(2005) ; ,
S3he A 2E, ARUE, AM8l9] 59 Risk Knowledge
Foster(2006) Aol 2 oA, 0], <, BIsis 58 Z+% : Turnbull et al.(2013) #b& : USAID(2007)
Pendall et al.(2007) | £33 2Eg 2 o|Z maA 43 AU Eote Y O FudAE o17 Bad4d td d77) oFd Bo] o]FojNu YA gAw
Cutter et al.(2008) | AHZRE th$atAL BFF 5 A= A3H 59 THIAZEATLTAAT20107F =XBA7E # H48 #dHsd £

A 229 ABAH 84F FET 209 MR FES AA

Norris et al.(2008) | Aol o]F& FAHALL & 9 Fs%5Y

Zhou et al.(2009) | ELARRH AU EFdte 5

8) T, ARdz c Eu4l, HE ZE Y Y3 713 AR FUFAE F3f 5 24 AT @AY AA - FEAE st
T ¢ ‘Capacity’t BF, ‘8, TH 5O, Abiliy's 5, A%, V1 FoE Yl & 3 BAASL AR AASY QAW 5 AU TS 8D At AR A A e
=, A7IME T R FYste MY D EEAQ EXol g3 FRAAE RAA, AAHOR FEA ERE nsta Y gPxa
e : E“F g FEA e AR F83 APARE A @43 3 oY AFUEE A% 765’-
B2
7% @ Burton(2012)°1 4 3] & AR, . . fl‘flMl 7JELFH a1 %t&x _g_/\o§°l- okgl7] 9@ ARUE F29 uAUZN YE
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I A3 =9 2

off
oo

F 4 1l

A3 29 Fo 58 24

14 =9 34 3%
L ARG B 34
D ==

R L EEREY

0 m%e @ 975 2 34 98¢ A2 29340 dog #3939 A A9
g A sl AL AAE 2] A WEE A By BEHE Fol
= g%

(£ 3-1) 0139 XMo@ 22 ¥
A #d W
+ 18034 ol % BRHolT AAH S/ RAAA FEo| B4
AFAPEAY | v 19513 128700) bAve B WA FAGee] A%
(Federal Disaster | = A4 ol% A7 A3 vhd 7Hsaa

Act) - OERAA @RRRY Al BT Ade AHY
& g AFY ol
AEES S| aYR 3 AdemyE e A6E Y A

H &AL

33

Wz, Xty AAlH Aol BZ
(Robert T. Staffod | = 1988 L‘i HA AGTFEHES g MAST HELS A
Disaster Relief G7E g Ay s AA

and Emergency » tHEEE iR A EAY A HGAE A

Assistance Act) = 7]Ee] B3tekE NGOol| tis] A7 A Ag 9
= 2000 ATz g HEALEE NSk AA

A7 2 = A gl Aoz Q3 I Favl HRE FAE
(Disaster 9o} AR ML 7BFE= Ao ZF
Mitigation Act: « ARG A AG e tF =He 7

DMA) » AGTEEE W] HEiAE gl

%&% —riP

718

9, 1979&3 ARAPBAY ol 9}—%
Af: NEH, v AR A Fo PYEAA A4, 2014
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M =/ A=Y Jgsts 53 =5 =224 WiAdsad AAdd < Al

@ FAAA

O ¥=-& FEMA F49 WAAAE 7535 T& AGRAAAE =%

O Ad F34E2 #Este 4287 Savgetes ta Folsi, rl=e FEL
R X (DHS: Department of Homeland Security)4tate] < ub)a-2] 4 (FEMA)*
< FA0E BFHA AGHYAAE =9
* 7 AR wiQl 19783 ARMNAAL A3zl uwEtA ARG HHA

(Federal Emergency Management Agency: FEMA)S A x|, Ajdthni el o
Heds 58 3 VR 5

O 107) A Yol A9 EF(Regional Office)s F -

AL EATIH, A T @EE Asetn AFAdone FFHAA F7t
Agdy AAE =

9_
2
o
o
Ir

(238 3-1) FEMASQ] 1091 X927 % #aXY

A} 5: FEMA(http://www.fema.gov/ regional-operations)

®)

fo

A BRo AGAATA 9 Ve #A JB/HES A3t =7HIA
232 Al 2~ 8l(NEMIS: National Emergency Management Information System)-<-
TF3te] AA, oAtA dojdA] B2 HIFAE Y tirlste] 41453 -

shal, E7F obd AR dinl(Mitigation)E =7F Al FH A A ZIHe

ol

H|

SN
il

3}9)

o

fu

9) 234(2012), @] Adde] T&H Fetel B AT



1 AI3%

s #0853 24

O FEMAE 6719 29l 10719 A GAFEARZ FHojglon ZF 2A9 7e3 &
= FHDivision = tHe7 g

(E 3-2) FEMAY =3 ¥ M9 7|5

%A

F871%

T} (Division)

iu], g, 7=
(Preparedness, Response
and Recovery Directorate)

ALY 2 £
Ardeig 3 BT

st 2 WARs B2
AL TS

A, A%, B7H
23}, 873}
3k, Aulz A
53}, WA B

ARRY, st
(Federal Insurance
Mitigation Administration)

41 % 3 2 73(National
Flood Insurance Program)
FEMAS] ¢18} =2 728 A8y

ARA AT
23, 43, 714t
58, st
ALY,

Al A3}

IR EE T, He

ERPSIEE

= 3 88 Sl Al
0% 50| g} e e | = H 1 F R A E (NETO)
AAaga - . Feled
US Fire Administration) | | oo £ . =Y doly AH
re nistratio = FYPuTSAE Y 5;} I =
= SkE ZEOH Y s B
5 . 0l3] MBIy
ol S - sl awRRe ey | T oo BTARS
(External Affairs Assistant . AuTE AU 23 = FEHETH
Directorate) e T . AR
PR
Hu% Au2a - P ke eamegEe | T S
(Information Technology « Sgmzgel A . ;; 4
Services Assistant) = ARIE Ad . )8 A
. SAAS
G4 - AQAY T » FEMA 915xpdete] ;ﬁ;f;ﬁm
(Administration & Resource | = ZHARA=E] 7)% fA] B e
Planning) FEMA A7 = AsE
anning ) 7g e AH] 23
N = Apdel] tigk A g . B
AGARA (HAE, 78, N D ey - s
QE, dejelyo}, ofEdEL = o, w&, 4G
TR} TR A4
A7, AL, wl, - U, 27y

AZgA| 25, 1)

gL

379Y 53
R R ey

+FA At
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A% =4, 2012, F=o] Adde] E&F Pt dd ATolA A&

Ml 54 AR89 345E 58 w5 seAde Yadsne oAas 7% A

O "= B4 42 A R&D 54100 wel F7FZA < B4 R&DY4do] &3
A5 FEO FAZ A, "= LAAAS F4o] HE FEMAS FA 4L
71ZRE A
O 20119 %¥ 20143712 2] FEMA of4kS vlus|2® CAGR(AHF AAE)C

10.47% = F7F FA
- Addib 7k 20124 33.3%, 2013\ -2.6%, 20141 3.9%

(E 3-3] 2010~2014H FEMA OlaF & S2E

(9 A Ze))

e 2011 20124 20134 20144 | CAGR
o4 | 10446603 | 13.923.928 | 13550716 | 14,083.899
10.47%
Ao - 33.20% -2.62% 3.87% ’
o ==3
TE E SRV, A8 AR A, W00

2

O 2013 FEMAS] d4ke 13569221392 E w5 AdAR 4 3=
6,850 221 (3,766 <) thHl HlFo] 0.37%%
S A A Eok AESES] $A Fo shtel 2RAYE@ TR
201410 o) 4hE 6,76450 A% 0.2 AR AA 357.72Y Tl WFo] 0.19%
- ol mE gAlal ThEl 20,555 Aol
s oA el A e shelgosa AQAW PA Fopol FYHE
B o4 shep Abs
wonlEe) AAY, Q7 WA S e A B Mmuck wF vk 23

(£ 3-4) 0|5 FEMASI &5 2HUHE oid & HS H
(29 =9, %)

T A o) 4HA) A 54 4HB) H] F(A/B*100)
FEMA 139,000 37,660,000 0.37%
A A 6,764 3,577,000 0.19%
Atz w3 FEQRE A AR ArbE, 2014

10) v]=e] WA R&D AFtE thgddEy 29 A2 /AT 9lE M35 R&D AFd(nteragency Program)e %3 2t

BANN g wol F09T U
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T ) 5w AAYoE Urold e

O g8 A7 &R ¥ 10302 o]Foix 1, Z 9 &L 57
i

O [A1% 23] Asl ¥ 2 270 B3 27k APAADA, F3718 2 7
Wel ARE 74

O [R23 $A 2] Wasol Hxshs FuAslel, 2 AR Ao 23}
Eousisle] T Aol Bek AS AL, A B A 2 AP
WAl ARG A2l WA AAY + =S e, A
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I A3% =9 2 5% 24

@ AAAG #d ¥ - A=
O @82 1995d 4 - obghx] oiA™(ZH dAZ) # 20114 3¢ TLE gAZ
o) F AXAYANH A&H 5}

5 = ARPAR A APE Dade AAsn A7
e AZe @ B Awsh AA A

O FUE tAA olF Aad Ao = - 9 gxz ARUAIAL A
S AR A A1 B A% ARwe RS0 U] A FH=

(E 3-5) =29 Najzd HE

78 e
A [« AshoiR ]y
- ANFANH SREA
ARAN |= AFE AR EFEAY
WH | AR FEAGel A AR A AFHu AL BF A
Aol Mz Bd HE
oo |r ARTER, AN ARARAZE, TA AAANA G, AN
EEN O e A
- AAANDAE A SAALAY Sl B WE
- FTEESAN ANET AGu Fn)pehy
] - EYRAYAR ANET ANl Funz FY2A FH WE
WIET R s g0 geaazasgel 88 2 A8 SUEA 5
A EE T
23 o I3 HE
- Az Fe AF Sol B WE
- S A SsiAe Aeleld) BA e A% SEEXo| B
WE
Gal-okshA v @Al-okshA UAR R A RYH 9 2Ho] B WE
BAR | Aol ALE AT S AAD 2 2ol B2 0E

75 KISTEP, A2 81 A s ss) A 471 E/MEA A A2, 2012, A7+4
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B 54 AREUE JgsE F ¥ mRAde WARSwe oA4Eg A& AT

2. 71HAAd BE A
D=

O eutul FRo| A= Map-21(Moving Ahead for Progress in the 21st Century)$
BRI, JIMAEESY A A A/ AR/ FA BBE Ast AeAde =
2ads& F3

O WA EokE Z3str] st AWAFE W =7i0lGAE @4 7Ho = A
EQFH B(DHS, Department of Homeland Security)$} Ad2id &37]4<1
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