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Applicability of Vitae System Model to
Disaster Risk Management

Synopsis

The paper explains how low-frequency high-impact disaster management
needs a long-term view of sustaining its continued proactive actions for
disaster reduction. It is claimed that for this purpose the Vitae System Model
developed by Okada has an extensive potential of applicability. Holism, bio-
rhythm and communalism are considered as fundamental characteristics for
a community to naturally cope with contingency. The vitae system model is
shown to help develop performance indicators for disaster reduction coping
capacity. The process of modal shift from everyday to emergency is modeled as
that of “social trilemma” to “social triage” resulting in either “social triumph”
or “social tragedy.”

Keywords:
low-frequency high-impact disaster, integrated disaster risk management,
Vitae System Model, community



P #ABKEDEODN—ZANI T 17, AT VRAROT77O—F 39

INABEXRFEE [BERETHA > OMEEBRIELT—3-11 S5 DEELRL] BMEARAFREBERFE. 2014 F£9 A]

o3 - HT AT LawmE L TAHARA K E
RA - RLDIHOKY

1 [EUSHIC

ARGTIEL BRI RE KR W H ARERK O &
I ARBEEE - AW ERE,SOHGNE LT, &
B A - T FE H DL D IOV THI - A
MY AT ARMMEREZIRTHI LI,
(AR L3l wnd 22T ThREA
%—vféb\wéwat%%ﬁﬁfu%ﬁéﬂ
Twb (7L 2ZIXBFLMBE), 2 2 TIERK
BRI B I ) 22k, Hild - #Ho Y 2
TRAITVAY N - VATAELTIR—ZDLZEDPA
TRTHDHIERRT, 2D EDRERHKD—
DOEERBRGRIGETH 5 & v ) HEER#IC
bLOoWEmEBIR ). BBRAEN KO
FHED TV D) 2 TlE, Hill - B % 2 AT L5
PR L, ETMET A2 L FRTH L, &
DEWIZOWTHUTTHREBI %),

2 Mg - BHICEFTERNSELER
KE (T A M) BFEF: FIRAY
s EFREIZEEE

KEF B RASLONE THLH
8- AT CH ST Do HulE - AT R
T\%wgiyfybﬁﬁw%héocwzk%
Alexander IS ET AT AL M A 7V ELAT
Who HARMICFE L Z & TH DA, HFHITIEEH
WHIBIEFHI 2L 2 A2 ENTELZ LICEHL
'SF%%1V7%7x:/F>%%H /DT TV
bo FEDNFEBIHEELREY XEHE L,

ZOHIHCTHEER SN 5o X BRI, #5EH
WIS 52— F (KEZOE-F) ICALLE
AT Do WIZHH S WEEEH T — NI S E S A w
Thbo 24 KM T 1A L EEIZE 2, X
e FO6RLARRT LT DL, HEH0 K
DTV A, PGP ARSI LENT
& 5o BHEMNMFEIORAM ., BRI ICH
LLTWD, BEFOTHM OAE M Y 3 2 FEX)
iE. WHIETHCRBOE— FICELEETH D,
INEBIEED S MIBIIEE 2 5 L EIT T, R
DREORILEMHRD L T EHRD NG, HIFE
2IE Z DR T T MG - AR ISR, B &
SnbANbIckoTld, KEOZEEL LD
SNTLE RIS B WRRMEAE V. BB IE
HEtoez iy & DT &9 2BOkE Lot s

LTHATAZENTE B,

O —o0F A4 TEBBED K ENY— FIZHFH
L. MEgHis - Bl E BB X Ay 72
D7D RTIENTE D,

@ [\ - B EE SRR Y 1 T
DRENYF— FIZAFEDNSL Y A7 ZJ 2T
Wb, TNUIHT00 [ FORFHES A
DOEEZPTON/SFEEF LRI S LIBOR
FHEIC/-E 2 6N K 9. KRERMEHE, HE
DNEL, oY & TWABREEHZZ
EZOND, WENRKREVTEEDOD L6
&, 2o HENS KRB 2 5,

@ iz, ZOREFILIZLITEZ 2%, #E
FZNUZERE L WAL, REHINE
% %o WEETOSHIM S AR HIA TV D, IS
7 SCERFHE. K E L KFRFTOWbIXS 8



MERACE [KREEREME] A

DI BHEEERZLTWDLEARLTIED
T&5,

@ RSB - #RTH O K FEREFH A2 BE IS
IETEBHEENENDLE LI, 9T
VUG HIE - BT O TR |2 S R RT
D (L5 A TRREES) ML LILh
5o ITN% [FUEI S EREN] (imaginative
disaster clocks) &% &9, ZNH N
Ml - FRTIZ B B KRR L EAMIAR L -
TWAEAIZIE, KEFIO [Wo7zh#E 2
Bt | Y ] OKMaE S DRERM D 2 & A
T&Eb, TR >4 1432 7 THHIE
O [RERFTOHEZEDD | 22V Mg
EHEVIDL—FKTHL, HLVWIIZDY
A IV T RGEDR LT, BRI L s K
PODICBIR) LV DBHENTHA I,
® 7zl ZIFPAEERE KRR H ARE K D
L9 BRHE - EREEREIZDDOTED
T BRI 7 I 22 R AR b & O KR - i
Ke#odZL2¥ T 5, LPLIDZE
E— A TIE D 2 W R B 2 BOR R T b
& 5o 1000 FHAL S HEFIZB WY A7~
AT AV MIAESTIE RV, #@EIEEL
RELF LI A TONYF—F (KED MY
H—=r70 ) 5ERTLIHSHR) o
NHRLI DI ERFRINZELTH, 4
FHELBIZZ NI Z ToRICEREEZ RN
CEIIKREHE LWL THDL, €T
REREETTEHMEEPZED . 2 LT X (K
EIEAE) 1FVOohEDRICHEBELTE L,

HIKICIZV BV SR KEBREETDEISTVS

EARLY WARNING.

1 SHa RERFEAE S M - &

o TP - HTH CTORELLED X FFOEE

27432 ThEbET, B Mo PDCA
FA 7 NVENT, TODIEHENLDE
D X9 7% plan TR T E T 2009
CEERRICREL TBLLENH L, D
Y EE I - BT THE Z o 7/ NS R S ED S
HEIZEDET, L) REBELREEICLHELES
AR A B2 % ) HSFERL FERT 20
LERTHAHe ZHITVDIZED72H D/
S R EREE R & R KERETO 4] €
b OIS T, ERIEIYICEET D8 % o 72 K
HrUEFTHATLIETIH S, WbIT
PDCA A 7 VEAED L ) IZIGEHT 5
DTHbo bbb X KRR DL T TED
ferzvs (B L) KREFEHZ L3 A2
AT A Y NERET DO A 1B R
X, WERE 2 o TWEBRIET ¥ 7T 1
TIRVRAY M e & Do TNEEIEAIZHED
T X RN 2 el 5D TH 5,
COENC [HEMREERERTE 2N %
DU CHES TS ] L) EEAIEZ 5N
bo HEMZFKERT LT, KERFTOL,
BT DE— FOR LS ik - #hT o~ 4
VAL NOBEICH Do FEIL 5 THRIET S &
I, M - W OEHM e~ AT X b
(LRI & LT oM EIm R 2 oot a
FMOEAEE) 7 70— F I, HER
AEEHRIZHEL TBI bR TWw5, 72
EZIE ARG EDF =T v A= Z1E, K
EHFEET D L fREdE i & L CiE A A i
FThb, COFERTIIZDL ) ZHEWHR
FRHICHES 24— 7 v 2AR—=2D% < 1%, H
W% AETGREEN D D IR IEE — FAEI ) B 2
5oy LAl oA RS EHES
NhH, TDEH)%E— NERT N %1272
ZBETAT AL N EB IR I EDNSHBOHR
TR R AL 4 AR A ST A AT R DT
Hbo

Mg - i - A2 =71 ZAHBETE
FIL (AEOEBETIV) ELTIEZS

Wil - #2332 =57+¢ (LUF, —$LT [~



P MEIKZDLODIN—ZINRTF 4 T7, A>T NREOT7TO—F 41

Fl IR LT D) FHEOHBICRITLR
Eﬁfﬂ(ﬂZ)thﬁi%:tﬁk%ﬁ@ﬁ
BHbo 72& ZITHBE T & TRk R E
KRHARKEROBN % EE R D T L L
UTo L)% 5,

(1) BAE HEE:E-H-8B-8 - FH (i
TEETD (8€53) HD

B it KA SEIE 1995 4 1 H 17 H O R,
B D HE A7 73T AH 254 L. ZAUE KA A %
B ETHOMBETH -7, b LHFEDISERS
DR > TOE, I TF OB AL D55
FVIEERL Y DWW TIIHEASKROIEITI 150
7 (LPYVZVA) OBENBED> T2 ThHAH
o FERE L CTHEOHB LML KE (LD
TWZIZEWR W, ITAEWATESLTI 2=
FADPNEENLTETNLEI AR, BIES) L
HHELEPRETLEZAIR, F)ThRVEZAIC
AT A Lb N B W REEDME L 2 5 2 & 93
FHEND, FRRWTTEZ L, BTN &0
BRI TIX AN & OZEBIEBI D /88 — 0%
LR D, SHIEERLN/2E ZIZHFT
Ho2) FTIDRIIE—EL ) o TARKENR
DIEEREAL, 3 H 11 H 1446 57 Tdh - 726
B B R R 5 & & - T, A DHFIE TR %
ERMETHY, Ihpkdgzil s L,
LPALEHTRNEZLIZZNDTFHOL & ) L3
KATIRHFICE LA BRI 5728 v ) 2
ETHbB, FWIILT, ZL /b - PERETIEE
PHELZBITRL TR o 72 [0 OH

50K (IR E) DL 2T LHEX
F1HEX FHOABETIV

FEDMFELTOIHIYRIADERHEFHTHS
© £FONIG

@ A BA
® @xn

>

EEa]
EEDE2DEBHOR
AN

SEmfE
LI - REEROE
HEEBR S OM

‘ m‘aﬁiﬁéﬁfmmr&‘

)
)

[ . |
s I B % |

2 Mg - BHOEBET IV

THGI o 12BN ERERITICB I bt T
W7zBE B ORI, FEERI R 5 C
W2 H &) TH o 720 b & O TEHICHNIKRRE DS Vs
HTHAH)o

(2) EME TFIH - BEREE 1 FH5H

FHEMTELTS (3€53) D
RIBOMBERERTEEEOENIZLY, #E
OHBEL MO R - 72b D e b, KiGETIE
D L) AR TR EYIEF OEK TR
$) 27 DB T DT LIRS IER T
MIFN T o720 BAFPAERITEATEORTEL
ELEO L LA EICOREEZMELTI SR L
7o THUEHHAKEXRTLRIEVMEE o7
Ewbivd, 7272 LEBEAASEARS (L0 (BB )E)
OFETHY, TNEEZ DL & TENEORE
VAL N)VEWETLZEPGETE S, 7272
L 2D &) BREHlEORERRR T 58 E O
FHETH D, EHEOWEIZL ST, U
)27 LNV B 720 121d, AfE Ry
HEPETOENTWAEEMX - 33 2=711
NIVTOLBHFEFIZL L ESEN - BEIYED FAHS
WA Do Bk BOTHEND LMWK I 2=
FAOLDHPEELDIZZDL ) BEIZL S &
DWVR Do B BERHENIR, HITHOANE S
Y —PFETELEEY - fikbhH D, 7oL 2T
AN B OB - R AR SR
ZHED DT EDTHETH B

(3) B=E HESEBE 10F»S5H+FHM
TZELTE (3€53) D
W% BT S S 3 A EEE O W BREE Y
RVHWEIFTALTIA L EXIEND LD ETH
AR ERA D, BA. KB, TKE. TA, &
HBELR OB Y AT AT OND, HIX
WEBRHTHNOSHEL O —H VT4 754 >~
EEZONDe F IR B BB D
WL NVDIA 7T R dT I ENTE
bo 1ok ZIXEHEBREE R OMOIEIIZ ) &
YE VY — GERERE OB - e ) E)
BhobE, BEOBBLMO R L2, 202k
(ZBAR R R TR S S I L7283 Th - 726
F 2B HAKE K O S M B\ TR E A



42 MEACE [KREEERAE] FIMH

WV OIHEZIEAT L T O i o Eey B
PRI S LTz & 2 AL, THE AN T
fEvb LTWTh, @ITEETH 72720, KE
EHEOHERCEINIGE 2 2RI B %) ) AT
BRHRRE L 727 — AL horz b s b,

(4) BB BEARE S50 THEA0E Bt

FHEATELLTS (3€53) bD

PR R GUHAHIEIE (Bikd %) H&W
T ERIEE & D BEERMRE D> T h, RE
DBNAL S FEFN R BB 0T 5 T HilE
WIEDHZ 5 TL AW, BhhhinedEd
5 EEFEG TRV, KREEIZZD L) Rl
DR RZZNTHER ST LIRSV, 12k 2
131995 4EDFRAHISRERRFE K DS & - 21T T 1998 4F
12X )RR ENB Iz o W SEF RIS
213 2004 SEOFH A EHIE . 2007 £ DOfEE Y
B, FEOFRE PR HER & CHo N
%@%%iif%ﬁbéﬂ\%wﬁuﬁi%&
7oo LA L 2011 SFOHRHAKE KL, [RBBL
ﬁ&%g;&wiﬁﬁ#%ﬂﬁwmﬁmtﬁﬁt
Bl o7z, ZORR, SEMSRERTICS [RH
BRI 7 SN2 72 0T ARSI o5RbE: ], [HE
FOMEh OO, 9 5EE R
REOWEL [FELLOB KO Y A H
b] R ETUESES NIz [HSE] L nwaE 2
FHL Y HBIAESITOND &k 720 b
HHThs, LeLadrbdflERZ0ENOD
DHIFERFEAMTHY ., FHICREE—HTT
SEEITHEMIAAR SN DT HEENIT SR L
o [OBEFRINE TRBFLI-Z LDV )L
LA TORE] 1T L TEERIE D Go 4t
3 AT K DIRRW D KD HNTW B,

(5) B—E MIEXIBBOE : H+F. BEHEN

TEILTS (2€53) HOD

CORIETIFE SERICBEMRLT [T X
TA) REERLTBY, B3 LSME T EICX
AT BIEIETER . FEEHTEDOZL
HEYEETHD . X YIERRN T, EBRkIZ %
CER0EEE S o Twde KEEDKERE G
L 72t SO bR B S ED X ) IZEDP LTV D
LWV ZEIFZORBIZEDLMETH 5,

(6) BYOE (B8 BADE : H+F. 100 F.

BE., 1000 FEMTELTZ (3¥23) HD

HREEONYF—FIZTFoogEraiE (&
) OHBRBHROEAD—D L LTHET L, Z
CACAD G T AL IERIIIT K E I R 6 2
Ve DFE DAY - FOSERHETIEILT L L KE
X% o2nwoThd, T-AHRNY— FEKD
FEEEMHFIL 20 IE L2 35 2 L IZWNEETH
5o Lo CHEDREBIZL LAEXYuED Lizdh
LHR—POENBODH N HIZHEE VR D, 1272
LEKNTF— FOFRED A = AL %L, #
DEESITRER T - FHTAIENTEN
WEENLZIWEZRBS 52 L CEL b
FHFETH L, NTARFR ) A 73322
F—arOFMOERIZKE KFELTW A,
GERINIE— 2O ERBOD ) FIZEBRL T
I

B 7 AUZH A AR KE SIE A AL T ok
FRRKOMETHL Vb S, HEBE (869
) DEALH T TR Z o 72 2 FHICKE With
B (L) EIESIN VLY, RZEH 72
EF IR H AR KEE $E1 1000 45 B SHEE T
HELTWLIHREEL V) ZLIh D, —H, D
PSETHTAESHE IR 2 2 R iRy KR SR 4R TR SERN 1
umﬁ$ﬁ®ﬁ%?m§@kééﬁ%k¢5@m
IZHDERLNDL, FoREG KBS 2 @A
HoHEVI), KEEFEOMBRLEDIL TV S,
ELDEPOETRIAZD L) 2 iE N —
FOREULOMEIIZ, F—2 b HEIIh 5 KE
VAIIAT A N dLIZH#EfEEETnw T
TRDOTVWDE E VR B, RIBT ZTEETIVOHE
EREOEZEEIIZOL ) 2BEREEZ S LHA
Eh b,

4 AFETINHFROBIEEREDPY X
I xI A BB EREE
2011 4E 3 A 11 HIZ384E L2 H ARSI
TR RS LD PICER T DDA & Ak
O 7 5HERETH 72, 728 ZITHHEICE Y
X F TSR S I & il 4 ONTH 4% o
Ia=T7 4, WhIFHBET VO B, FHE
MH, BEEETHIIEACEINT LT 2L



P MEIKZDLODIN—ZINRTF 4 T7, A>T NREOT7TO—F 43

RRC & %o 2L 2 A DREIS O EIHEFL A Txf
MCERWEELEL WD, THIEERED
METH DL, SOIE—BOIEHIE - EHE
5, INFTOLDOTRELWIRL kotzd)
Thb, HHIE?S, M:Eif%fééﬁﬁt
EIS 27200121, F—RBot&HE - 182
ZOLDORFABELZY . Mﬂ@@ﬁm T - At
KOMHMADOBEHLCADET I LRKDS
NCTWh, o0l lid, EARIIHAD
EFTHY ., FIZERTZETE L., T 5 fast
parameter 2952 & T, JHIZTORBIZTH T
W< E E slow parameter £ 72> TWAETH 5,
7oL ZIXEAEBEBAEODIILTH, 20729
DEER LD, Didde, 2. ERCHE. 74
TIA40HEDA YT T REEL, BT 570
+ 2%, &£ slow 7% parameter DHETH 5,
CHUIT LTl B (BB 1RE) OEEFORTEIE
H. AOHATEILL T < fast parameter O
HTHhbHo HIHRLHEIIL XY slow 7 parameter
KT 2L2ADPLFEHL TR REND S,
L AP I 2 PITERDO FIIEA 7,
LA LD slow % parameter D & Z ATV AH W
6&ﬁﬁ@%%ﬁwofwéo::r%Ci¢é
HY . L TIUTEBRE T FE RN,
—HWE o TWD LIHERE éﬂéo&ﬂfimbﬂ
BWORER - FEKEIRY RSN, 20O LR
BRBEmSRIILHEE SNEP s, 209 Hilk
LALICZR > TLE ) HEDHRWIERRET F/-572
B A el /Ay AR/ ST
JEF- 156 AT O AT REVS B T OVRA 75 B %
ZAF M A E 2 L & FREIIRINELTH 5
CZTHETH D EEOLFEER O,

@Wﬂ%ﬁbk%@ﬂ#b L7-k &% BniFE)s
«i? RO O MM S5 25 kot
R IZ. RNRTLMORAF ZBENTRD &9 7%
S

EBIGAAE AR (FE W)

RridB E LD RRITLARE, PHZEN, HER
RERANR U728 O & Sh i - RIS O &
YEEmRL NS

E#N TS O IEIC L TEERZD

CEEITHLRE T, D)2 T THEREL
I da

LRLL TS, BHENWY MO [l &,
OV [ (A7 —VElb, f 2=
LEEOBRORECELRL L) ICEDLNS, L
PLL o LEETHEIUNE LI TOHEIIHLD

Tldwvh?

INETANEPREL TE72H 5 W 5 AL
FELR55 8 ENEIUIE > TEARITEL.
RbNImREE. €L TEDL)RETHEIZA
CEPRZRLIZELTH, EHT ALEIEZ
ZTHGRREFITEI 7 X Lo, Lﬁm’EmLf
< Bo L LHRIZIE R Z 2 Wi aE )
EPIE BB AN R D L?(Ltcw [
BEL 7z | 1%

EATUTSH ) . EIZ L TEEFERZD
SN EBERAAIND MRS

EWV) EDOTHE LABEEZRRRICHSL L H T
BHbo 553 LOEME—DLAIVEL, gD
WA ENZ VIR LTt 2, DA EOH
W HHETHL 50 D AOTHEET 25D
T, INFETO [Hg - #HEHEHSL E 50D |
BIEDLNIBR AEEREEICEDNSL, HARZITT
7% . HROEH 2T EAA TR 72255
TR MAE 2 TER S v, KEKRD 21 il
DRI HIZ52 E DT 72k LW HEEIR & & R © &
LDOTIEROD

5 i - HHEBL TV EDDTT
O—F & Z DA D

(1) F—0770-F  TREFOA -V Ky ¥
ALY
21 K D b ASENZ 5 TH - T A A &
L EERT L R BT R, =
ODT TU—FPUETH L, H—D7 7 u—F
20 i oERILOBRTELNRTEL, 5D
BRT—FFT—V Ry 7 A%R) T TH D, 1TH
DS . Whw 2 [FRTETE ] N — Fojitii
iz B L L7 SRS 2 Th 5o



44 MEACE [KEEREME] 5

AT LS [H ) 22 IZBRES g,
WA D= FD A > 7 FEfGFIZ b B EHE T
Hbo L VEEIIE L POERTORE R
EZIFTcide . REINMZROMER - FHet
- ZZEAHOBBRLHFEL L EOI AT A
FERERL TS, THEERIZL D&, 1T
BOHE] (o0& =+t2r 5 —) JIIREL. MRS
BV, MEWES T2 b o Thy 74
VBRI DDOTHE, TOT T —FIidS
B I - A ORMAE N — FHPHEZ T L
DN FEL L TCEETHL Z Eidmr ik
Vo L2 L 20 AL & IE AR ) D ATE O HE -
HHT D/ N— FOFEBIE AT —E OIKBE 2T %
L. BHIEINEALC @ERT 0 Sined
CTHIEIIBNDOH L, DF D HIE - #THTIC
FELAERAGO [BWRmE] 2Rko5 2 108
HoTETWD, [EWZME] I2E, Bk
B s -0, S, X DRENREER
Py NI =72 X B —EADEDE LR EH
GEND, TTERTHAAKREROHFN & LT,
BEORE) A7 AT ALY M 5HS
LD, HARD Lol - #di 28 2 T {HAIC
HET CHN B VECREE S 25> TE T b,
iU [KEFEITHRNZE - BT EOCD ] R
(S FEHO D ] & XiEhz)$52% [Hk
e kv 75 T, N=FEEIDOLs &=}
DR FTIZHHOERIZIZIRERRALDH 5,
vy — RN AT A Y MEERED
MOBURINY — 7 =3 v ThdEdH » REFER
WHETH 5o L2 LITEDfEmE L CENIZIEZHE
THhOBRAPH L, —J7. EF [FEEE] 2 H
Rl CHRSCHITOMEL BFH L L TEEAD
CEN, ZOE—OT Tu—FORFEEZ B
HELTVWAVALREZATBIRbLNLTETY
o COXI LR [FHO0] LrxnzL
B—ALL 2o H 5 H5, Ziudd T TTELE
AT 52 EEBIRTHEONEME E EHE LY
572002, (FIEFBRT 2HR) # CBEXAAT)
[EREIEK] Ozt WEADSTR . Z DRER
T MTHFEOEHEON ] E 659 DA%
WINCEIRTREARE] 2|2 EN TV REWnI L
B, )b [KEIHRWES - ZLkED
O] R [WERFE LN ] 2 RAIED

T 72002id, (FEFBRT LER) 2. 17
BATELT CBREAAL) HEROADWRE
L2 HTO [BMORFR] %) Bz Z2iriud
ok, [HERMEF LY | X, F—DITHK
FERCN— FEKROT7 7a—F 23 TIERER
BE\ZEOD Do HHORKE) 271004 %72
BDITIE, 2RI [{@WPB P ENrRR VIR
MO LIAHIEFHEIZ D I N =S N WEEY X7 |
o TnLEVIHEEEIC YD) A7 8]
BEDBHNOFARIZI (Zl) Db EIZTRT
DYREHIIEENDL ZEDPUIELEDTH D, &
DORFUIHE—DT7 7O —FTIZEH LTHRD B
ANV DThb, Fo7z B bRiC - A
PEDT Ta—F RSN S,

2 BE-no77a—F: —ATHH (5h) 3%

2L
B_OT7TU—FPBELROIZEIZD L) &
FRAZFEYBA D) 2 TREWICATRTH S &
EZONDHDTHD, LLEdS, 20 [&
HCANRGELELSD] PMUTHL 00T
THREICTRR S LT o 7z, 24138 [EM
By rsu—5] &b [ERIFEHEOEHESD ]
DWERARURTH Y, WAWA LI TFNA
FEEINTWLZEPREEIN TV D, 2321
PBEHE_OT TU—FOREE Lw ) BAILFENY
TV, HIZ [ZNE7 7e—F] Lw)
. ALY PREFEHRLENEL D, TR
MIZZ by, DOHGHRTEL LA
EERLZTNREL S nwE W) T ENEME LT
HESN TRV, [EREROFHEOCD] &
WoTTh, BERE [ER] PEEICHESNT
WL, ERLERNTH L0123, 2F 5 &
IAH—=NOEYOHEE HIENERAPIEARIZ R
NE%EO%Ve 2L ZHZNMIVAPIILTHE S
DPERINT WV, £ TEEDPIRIBET L5
ZOT7Tu—FIRLUTOL ) ICEREIND,
<

O [—ATH® (bh) 2%HkEZL] THD

St FOROOT—< (BIREZEZ TWn(L
ooy a yRHFE) 2o TWnb I L,

@ FEEICEFTHDDLZ &,

@ —MOEETELEND TIEAR L, EERICEK



P #MEBIKZDIHDIN—ZINRI T T, AT MNRAREOT7 7O—F 45

BiEEE ST R TEEGRYRERLYHELCL
NVTyTFTHrZ e HIETI L, KA
7 v T THA LTRSS, IG5 L Tw
SN (4FEE) oy 4 7THMP L TnL
FRiErH L ERTHDL L,

@ [—ATlHOONLHRI L] &~ A2
DIzDIZBIRIDTIERL, 2altdz
ZIZ [S &R0k AtmE] 2 [/INS itz
M PAEHRENTHDLZEDRATRTH 5L,

® CZOL)BASHERILIL [—ATH
HDELEFEDOCN] ThHiHEL VR b,

BT =< RHEITE S FERMIEIR T 5 2

LR LEARIINNELLTH v, W, &L
ATELPETNE R, —RESerR L TX
Vo [SEenhamt] 2 (/NS 3tz
AEMT A LIE, BICHICERERME LD [
b)Y ] ZEMNTLIEnbEENL LD
W2 b, TRERMIZBZ )T HEO D7
DDOFEBD B FE DY OFRPDIZE BV D,
L ZIEAGTEHmEY L. TNEHRRIZD
352 E% [—ATHoLHRI L] &2k
LEde ZNDFEHREN TV AR E) NTHYT
WA TH LD, T2 THIE->TVHEDOTIE
[ &R nimt] R [/INE R AIER] 12
LR PFER DN v WIZH L iUz 7
DT, ZALZTOHERIZTHILEEKLT
WL ETIEZZICE LR LV [SSh
] R NS A= A EFNEL 0
TI—ATHEDHLEHLOD ] #HIELTWA L
AR CTE L, ) —20FlE LT, BHOREZ
ODERAYOTIHVEFEHEITA2FREI LEEZT
AL TOWEIF— NTIHO LI E T, FfET
5 [N RN ARER | =H5OREZDH
DICU AP EHEEETEZ L5, LoTID
BT TIC [~ATH®LEH0L 0 ] 0Fff
iz Loodh b, T LTEOEBTHSORE
ZOREY DR Db ) PHYOEHROTTED -
TL Do ZOFEHE, AHHIZESTED [NERA
72/ ] OBERRMENIERT T 5. 2F )T TIC
BAZE ST [ERHZ2 DB ELEDLLY ] A
WHES>TVWDEDTH D, 12k ZZFDRILEMIZE
AL SN TR THTH D,
HTBIITIINOERDOHEINE LTERDLN

5 [REIRNE S - LT boL 0] R [
KRE BN ] &) Bld S HHA W E
Thb, TIIELMEL AN, [Zhug hsL
Th) BzIWEE)T7—< ] ICHOEMMTE,
HOoHAEI L CTHYUHERI L HIZOITT
W< FNUZ X o TRERMIZEA Y DN 2
b5 TL B0 FERE LTS EIRDRBIEIIE
BB, NS R AIRZERM AT N2 Bz o TEE
ENTL b, TNXZTFTHNI LA LZEZOT
TU—=FIENT LIEE - BRI L3S
MR OT 2R TEWIETTH L, 2Lz ) T
Hbo LPLE—O7 7O0—FORFIZEHL TT
T L 72 & 912, [{@g Sz vwi
BOY ) DAMIEEHEIC b N — SR nidE)
A7 o TwDhlw) [HEELEDLHDY
A7 B # FERSN (ZE) OB EIZTRTO
MEFIHAET DI EDRD SN DGA IR
W% Bo (DEPEND) AZIZBESATY
LEBOYN) D5, TOZEFHEL, VAL
WEE-S TIRIKIR, ELb sk &iks 2 eh
EHUTRICR OS2I RS v, ZO720I12F
FTHOHYDNTELZ LR [—ATL TEAHE
L] ELTIHEDALEZEIRDOENLEDTH A,
INNE, BEEOBREFIEINTCLI L
DHD b WAIZFD T EIZRDWTHET LD
HNEIZOEKRT) - —ThY), TO LI %
)= 7= [KEITRNEE- LT LI ]
L KM EL LD | ZRRMISHED SNL 72
OOBEDERDLAM (M) ThHDEH, F/2F2DLH
V) — ¥ —EEMIEET L AM () R
RKCTdHbo

L L a5 WHARKERD L g 05K E
NVAZHRIN I B LEEZDLE, ZOE D
T7U0—=FZTTHELw ) BZATIEZWEEZS
Nb, FZTROE=ZDT 70 —FPLEIZ >
TL %,

(B) B=T7 70— F : Higrlge b HEE IV
OF77O—F
ST TA—FIIEDOE AT EL NI
EEFoTVT, BRIZEZHEATHRZVE WY
RETHH ) Ml - WHAEZ W ZEL%H
e lLze&Eil, E=Z07 7u—FREIR T



46 MEACE [KEEREME] 5

Fo2 L RIFTVDE ZLIZRDWTWAER Y
FEALEVWRVDTIE RV D LEMEILE L Tw
TOHHIE - #H 22 T 2 & EEEE DT
T2 7 7a—F%3EdT2 2 EVUHTH L
LETZTIED TR WAL RS BZVTHS
Vo EELTVRVDTA A=V LIBL, 20
EEEEARENEEICESEN 2 ALZEEL
Bo L LERE 21 HALIZB W TH - %
AAL L HERT L LT CEL TR
DIZIX, TOE=ZOT7 T —=FPRLNHE5
DDERDLEEZ D,

BT 7 a— F AN TR E B AL
e LUF, EBDVEZ DO EIET S,

O HE (HE) Ho'e— IR RE (F

) EOE— PO FIHERH %) A A 72 H
- #HHOREN R A< RT AL b

@ BRSO M - ABTHZE M O PR B X 2
R =T A OEEEE A —LANR—ZIZLDD
b ZOIMINC S 5 —DIvy (AT — )V
D) [HEDDDO XY NT—2 ] % [k
D7z DRILZEM | % H CH A

@ BEHATr—Vop<Th, HrEB T
W WHAE SR D . HAEEB R TAMMEA
BT HONLHMEFZ L o BEHO Y A4 2 2%
YD) AT EE D E -

DL BBEMOBREIIYL o TR, ATEDT
HEMNZAR— A N—=2 L3 21 - #Hi T o
ERICHT A2 AZICEBENTWLETE%R, H
HHEABAE—F RS NERTO [EF
E—F]) ELTYRIZAT XY MTHAAN
BHRETH D EOMBEEHBPITFETH L, RHA
KEKD L) NI RE L BHRKEE ) 27720
MREZZ O TR\, [BEEEICHS LHERE S

5 BERG L KERROENELIHET HIO
T, FOWEIARER & i 2 OHLY FA D HE & 41
WP THIHIIRA S ] Ow 212 [BHVER]
LT ABIAEMNLMFREID LT OTH L 0EFEIC
FHZTnE, FHFE, HEO—HOKNE 7 ARK
EODH LI, W R AR L /oI NV E
ER: S 7/747ttfiﬁﬁét |2 Bk
D580 ) ZEDNREINTVELH)TH
5o BWEOBKIOA ZFE ) RERDS, F7p % il
TSR EIZE S AN E DL TR OMEE

LCHEL L7 b THEFEE BRGNS, T

HMEA KR B SN D Z 212X 0 o=t
KD 7280 OFIFRFAM % RN HERST 28 Ly
A TORJEMPERTZIND Z LRSI N
bo BIOL) BMHEPBOWKTIEY AT 4
DL DITIR, HHHIE - HHO—HIKEEF L, T
DU - AT O—HXETE & DSERNZHEE A
TBLIEDPERTHS Do MEET % Ha [
BREEERER | CTLIATBEIZ ), FRAW
L) L XL FEBRTEBICRL720121F, HE
P& BEME R [BEN] AT SR 2B AS
HHITHA )0 BEND [IEVERTORMI] %
[EBARKEICRS s - Lo b] 27—
VI LHERREB I > TBL I EED—
BITH 5o

FE TRE] & R AT LTAhL L,

21 HEACIZ EAR R E 721 Tld e < KB @ S8k As
HARDGT AT AOHIE - HTHTIZH- TWE T ED
METE B, FIUIHAERZTTIE R, TITR
HROLHIZHBEDELTEDOECIIHLLDOD
BCEFLIETHD, A THMFRILHOBSR
&L THIERL ANV OSMBEA BN 2 T BHHE
KOTO—=NERBETEN L, mEHEER
Ml ENEIEEL TV D, SO DOIERFIEDRE
LS & UL SN IS - #TT I EE ) Az D
W2EH5TTTRAIZH <A FAZOEL DS, Bofzh
DHCHETE T 58 M%) A7 2 EANLTW
bo V= vav I lREENDL L) 4R
A7 R U= N VERFRSKI L T D < —
Ty R A G Z A LEORIERE T SO T b %
B RETE ) A 7\ FNHFE L7z & Z IR
THEZ L5 b,
BEORELELBLECPIZED D E V) BlED
FETH L, 72& 2 ITHAED TPP OB D=2
Iz Co TPV ILITENTNEA, /&
ZENDE EE D LAV TOBIEMERTE| & D
B EHmIcET SN LTH, ZTa—N)Li
FIEERIC & 2R RO FaNm ) KE %
REFEW 2T X RO nTH A, Ll
ZZIE, BORE - LOER L ) BLEDS
AT, LI BB LT T v 2 Ry 7 AW
HTHETAHAIEEERT A, TNUI Ny T¥ Y T
—EEEE D THbNDL, €9 ThIUuL, Th



P #MEBIKZDIHDIN—ZINRI T T, AT MNRAREOT7 7O—F 47

IR CTE R WHBEEINSRFRI LEHoN
EEve 22 LZ0HRI LICIZ = M=K
MGV, B TEOLA LEZLIZOWTE
TECE LEEENLEI IR D, EHMOMEIZL -
TIXERHEAHEN 72 B DO MU, - FRTH ISV B 2R RER %
RO, fIHL. fIH S NS BRSEIr UL
Il TOXHITERD L, HEREHEL
AHFOHIF - AT B IR NE 21T Tid % <.
LA CTHDLZ ENEHETHA ). LdE
ONEBIIBEIC L > CREHE L2 A TR A
<L HHEERICEEN 2 TH L b H D ) Do
DFNHEZDT IO —FIFLE - ORI & v
ABED S I T, YIS ONER, AL HH B
DA O (D F—/8— > k7 ).
WHEHRZ L S5 TRT Ty 7Ky 7 ADKE RN
L) EEEE O E RO I REN R Ay <
ATV AP EEBTI LIRS,

BZ0T7 7u—FOREMEE R, H (&
AGTR) REELCEOT 7O0—F 2O LD
MEVIHETHS )0 —DOAEMEZZHND T
329 THb, 2L ZITHTOAERNLEDOREL
LLERERT AL V) F—<Ddb iz, FTEZ
DRFEMENR D W D= b F—% (H s F
T Z) ROl wo SR LE2EKL
HEHHZETHD, TIUINESL EERNRIGE
NThHoTEv, DF N ZOHEIIERMIE
DT TU—FIMIFT 5D TH S, 7272 LA
WAIZNX—= N F—Z B THREVET L7201
X, FHAERMBRABEPLETH D Z LS,
HLMDA Y VT —H—Thb, BEllko>TiE

ZVEDOL 5T LLENEMIET L% (il
ﬁ;ﬁyuxil%%méo%®i5&£%u\
] 723 T LW B ERSBEEATH- 2
D3 505, HMYRHMHERCEHRT - TZD L)
Ay NT—H—RH ) A LELTHEMT S
EDEIEND, FOL) REMEEY b 52T KL
L T NPO % NGO D& E M4k & ) B2
T BTHA Ao FAEERMIIEDLE
I CHRIHEH O D R KD HEICIE, KFeh
SRR E O FARDBI G- AR 7 A TR
Wrd b, 7272, ZOLEEELZOE, KT
O—F A E T HE=0FHE, 2% 0@ [HH
A= NVOITY, 2 T - A

EFD . A EBZ CAPMEATIT SN L HHE
Lo BEMOY A LA DY A7 IAMFEED
EH] wBETEV)HTHE, ZO LD BT
Mok, EEOPEFIIDIoThNboTE/
BUERGENT 2 927 4 — )L NI L7z 4EHALOHL
DHADBEZRBIL LTETONLH, DFN 2
DL wHONL, RVEHE EToFHRI LIcX
B - AR AR O ER T O A LA
LD, EES B Nb o TR ER S N5
BT = I NY O PEMIEATELTH A,

ZDEIIEZTL D EEZ0T7 Tu—FI3HE
TOT7TA—FEELRLEIAPLLEL VLD
Thb, LLEHESNZQ [HE (FE) %
DE—FEIFRLLEE (FHEE) HoE— FAD
SRR & # 0 A A 72 Hut, - XTI ORE 1 721) &
JRATVAYMN] RBRWICHARADL D LTS
L EDIDNLLDR—ATHEZLZTHZ L
P2 TIEBERDSH L LI NTH L, HHTE
D FEL Y LR SEARERIG AR R SRk 2 IR IR S
AL ENTELEROEGRARE R D, Z
728 ZITRFOMEETH o720 Bigod
MR THH)e BBAFEIZLTRERHAKRKES
RERL7-E 2 A1, KIHTOELTEDME LA
WA Lo T 2K & by hEE
LD Zb, LL, KEEOQIEEEZT
BoTL b, I ) 2—20WREMA AL 72
ZEIZH E D GBEOH AR ME TR D) X
7EIEIHATVD, TDEIR)ATIZADE,
L) UMW LB REBET L, WY HE S
EDROHND, ZOERTDH LHOHMIY R
R FEARERAG AR R HRE 2 S IC B b A kD
53, EHLTIUELDTH b,

LBOOEME LT, [HERAZr =V ET
b, WA x A CHE - WHAE SR . A%
R TAMEARBT SN LEEE b > BEMO
TADNINR DY) AT EEIEA] ZiERL
TBWze ZOX) a2 72000 A
ZNEHZ 2 BHAA L RIEAD AR (M) OF K
MWEKEELEZOND,

(4) =207 7O—FRIFEAETED2DH?
ETCENENDT 70 —F OPENE L =3I
HOENTZE LT, 1Z L TEOHERTEEZD



48 MEACE [KEEREME] 5

N2 HAEAVILELZONN? OV L
TEHL, [LETHA]. 2L T [WERIZL AT
WE b hn] EEZTBEV, Z000H
FEMTEHEELARODLC Y DHIZiE, R1EY [/h
ShMug] & [hSwshTEoTr—~] %9
FHRZLPZOHEET A F—2H ) OH L,
FOBIETHEB R T A IV 7 TNR=F—¢% Y
3% (IZPO/NSRHIED) [F—r3=v 2 ]) b
RELTERY b7 =27 %250 ST % it
FTADTHAH, TIIHE—OT 7T —F 2 RHL
FTHITEBBML T, TDLDIZbENEH
BT A5 NMOERSTE TR ITUEIL b8 Ww
DTH5b,

COEHIB=Zo0T Iu—FOEALHEEH
a3/ —2Ax7 71 713, BEORITORPTL
TEWIZEMREL T Iz 2\, 1o &) LT
WL ZliE, ZOLI BN ART T4 TERFED
EhEF, S FoERLITR Y 2 2%
WwWekWw) ZEThHb,

6 BPICRAT: ZRENX5O<)

ERL72=ZE B0 0 [HiE-#iiz %z T
T 7a—FEERL [o=ZEa0EE50
EIRTERBELTVWS (BIBOM3 ESH),
BT Ta—FERMIC (My T¥T VA
A=V ERIZEELT) . BEFM@IZ (-ATT
ELHERILOFASEFTIILER)., Eo%
FRIS (BRI R AR 2 BT ORTA A=Y L
72) EFMLL7ZbDTH D, ZREEHPEL 72

g (v F) &5 (LD5) ABKD=FE
(EHOAHE - BHHE
(TRES - by TET)

FPIREL Y FERRAD
T770-F

7
(RRDE-F17 X5V
DRI ATREN)

GRS
—ADETHTED

YFEEADERL

(BA - HEEXH - KbLTVT)

KO=ZFE
B AP IBE S (BISEFLTLK)

B3 XO=ZFEEETFTIELTDEEDILUD
ZEBYOTTIO-FEZOHES

LA DOHBPER B ENDIETTH 5,
CNDZDODT TU—F EA LI RN S %
EHEDA A= ThHb, STHEETEOLDIIR
ERBIENET T THRMINEKRE S BH50
PIZOVTIREMPL IR ENDETHS o
T2 2R CRBN LRI AE TN 2 &l
Thb, iz, Lk L7-=Z>07 70 —F % HEH
FNZIRAIA 9 2T, 2O L) 2l 70
V—mEbLIT Il (RAEZEFEZ2)2T)
BRHIZEER D, T2k ZITRD L9 R EREAT
HZEELTHWRITETIEZ RS 20?2 [0
ZOHWFOEMEKIIHKTENL] TlER, &L
5 [Nx 20T EF TR 2] &) 5
AR L TH LI TDEHITALT I ET,
KxETTa—FIRIEDOTEZ L, T aiBiT s
(Wé@}®£%ﬁ%%ﬁ?élﬁﬁﬁﬁuﬁéo
TR MHIZ2 & 2L, D NS ERIZZE DR
A B CHES R EFRE R, HE% &% R
FTHEIENTEOL ) DHEATH B EERTE B,

-7 7a—Fk, Wbl [{TBES ] %
MIRELIC L CEo®EiPHZ R L CHESES A X 9 1218
THLTILEWVZ D, ZORS LHIIEN - 17
BEEBNHEOHBTH Y . 2 ZITHEANRKE
ZHEERALZWV (TEZEHET L), 20
EIRT, LB ERIIC [HY] THD, ¥
1F3I v 7 TREVDOTH S, HrIciks & H
NETDLEDPBRELRDETHERICH S,

2L EORDb & T, BEDHE £ DL FE )
RSN AHPACHME L W2 BT 5 2 &8
FENTWD, ZTICIMEAN., BT ZR/NE 72
TAFIANIHFIEL TS,

EOT7 7 U—FTI/NE BRI Lo FMAER
EAATH D, BAIRHEZHSEBIFCTEIIEHA
TORICE FZDRBEIRL T EDnLIHD DL, Z
DHIZT[ZT7] LwH/NSREHOAT ol
7ob. EZEREPWICEENT S, b TR
BRI ANVF OGS T [F) XY ] LHITTW
o KRICHHIT 2 LI ZNEZFTITNE
WA Bo T LTEND L2V ED| &2
ZLTWL ., FOXIIEER BT 2, B
P, IEEIIERIN S A 7 I A LD TH o

EZOT7Tu—FIEE)THAH Y)Y BiHE
BIFALANEFALLE)ICEFTELEZRS LTCHLD



P #MEBIKZDIHDIN—ZINRI T T, AT MNRAREOT7 7O—F 49

Rl & TG R R T Do BIERZTTAL Do HK
MHoTWDE X2, FIWaERT 2178 %
Lo FDHZTH LEFIHINL LT A RetE
RV ThH DI LA EHATE/-EL L. H
BIEDRIMZL TV EDREF L TnE 2 E%, (F
POWIKD N7z BIZ—ZH B s id7%
5%, MR Z 2D THNE, FNEE IS
FCEWEDIRY . HFOREZ D 2 HIANIEIT T
HIEOY I T Vaethb, TOLIRTAF IV
BROBEDRZOT Ta—FIZidRO5N S,

FEIZZOEZ07 7u—Fiz. HEE»ESR
oL CIRWHRICHS &) [Hil - #didvss
NTWLRE (EFATF—Y) OREES ] %[
RIZBL. ZOI)ZTEDOL ) BRAIIZED LS
WXFIET D8 N) A FIXLDT AT A b
DEHFTLOTH S, HDHVITHEMICHZTZ
DX HEEIPERLTW LA, AFEEOE—
FELZDPCETABETHEREEZBTRLIL
bAH L v, BRI S W) A2
ELTEITL, &N nwE FETL TR S,
IR I O #\BALD ) A 7 13FEIZ D & D % H#ELT
PEDWEAT) 27 DMEITH A 5o [ 2 Tl R
ERBERDIE DL ) B ) A7 ERIBL TS,
L7255 CREALD ) 227 12 EE&v, ) LD
L5972k, BEZ07 7a—F3FEICLNE
EENTVEDTH A,

BZ07 70 —=F KL T 5 REEE
@%%ﬁ%%%f“%iﬁW?X%A(Wm
System) E7 )V CHEAWIZHITE S (K45
o —20=ARE—-ANoFMhsrEy, ZOFE
FKIZ=Z2DRMEZT AT AL MBI EDRDS
Nb, TOHE—FIEFE— FEERT [HIRE
DIII AL N THD, ZHIE=AILOLTOIE
HoO [EI 2L TRIN TV D, KECHK N
D EFEEE-NTHL [EMMIRE] % RE
BT D<AV AV MIBLRER LRV, 2
SMEOLETOTHRD [l TRINTWD, B
IIREEDORIR (ORI E LN L IRE) 25
TLRWRR, BHERDSZ 520D EIIRGE
% AR ICHERF T 5 2 AR b5, — A2 T
CDEIBRVAI AT AV M LENLWE X
1213, E (L) —2D=METEFMLEND)
L OB E IARRIZTE P T 2 & DS % 50

Vitae System (E@AS 2T L) ET IV

Sympathetic nerve mode
SEIRNOIAE TR RO

Conviviality
H#

7N
Live together

Survivability

Vitality

an
Live through Live lively

4 Vitae System Model (&&F> X5 LETIV)

LI EIlhD, ZAEOTREQTESAD 4] 28
o [HAFRE] MEEILL TWA T &2 FRL
TWwhe —ANOFEZ ZAFTIRL TVEDIL,
IS =00 R A2 NZIERIY L~V (F5
—HDLN)V) TEIGIZINT v ADTE - BEER
RIZHDHZEFRBL TV D,

SE K

1) BT - #ERE - WHEL - 22— (e
[# A B 982D EHRA B 952~ D Perspective] &
RS ISR . 2006 4F

2)  MHEER [REOBREWNR)AZATI AL M
T —FAOHRTOME - BIE - K3k [HEERY
B SERFSERT I JE4R#1) 58 55 %5 AL 2013 4o

3) Alexander, David: Principles of Emergency
Planning and Management. Oxford University
Press, 2002.

4)  FHEER [RENERE)VAIIATI AL P —
BRULOWET - WETI] [ K= E5eT &
BT % A M) 2011 4F 11 Ho

5)  RMHER [RA D3I A2 2, HBEORE
L& FRERE DR © 4 - RO THEZHE L L
AR B LT T55 7 MIREAR KR 2
F—RCEREE] REAKRAE, 2012 4,

6)  EAMME [REE L] HEE. 2012 4

7)) B BEES) A<y 7 http//www.data.
kishou.go.jp/climate/riskmap/heavyrain.html

8)  IBKR=E () MHERS BREEFSF-—T
YT A =T 5 [RHKRREBEPSDOHEIE D
R ERFE D RE ] [HRKEFR-] JJSNDS 30-4.
pp. 397-420. 2012 4,

9) [MHERER M- Bz EzTw{=2077
O —7F & ZOEa~OHkE ] [hiEEE o<
Mo — ALy —] P25 FERAT, H AR
e FHEO ) EERWHS, 2014441 A,







P #ABKEDEODN—ZANI T 17, AT VRAROT77O—F 51

[#HRITFESFHE (WECC) 2015 7O —F 1 > J X&#]

A Policy Research Challenge towards
Governance of Global Critical
Infrastructure Systems under Extra-
Extra-Ordinary Disaster Risks: Vitae
Systems of Systems of Survivability

Abstract:

This paper addresses the need for the problem of governing globally networked

infrastructure systems of systems under extra-extra ordinary disaster risk such as the

Eastern Japan Great Earthquake Disaster (March 11%, 2011). First the definition of critical

infrastructure is reexamined. For the purpose of rigorous examination of how the critical

and vital states of networked infrastructures need to be governed, the notion of survivability

based on Vitae System is discussed to extend the notion of resilience. For illustration, a case of

the Straits of Malacca and Singapore as a global critical marine traffic corridor is presented.

Keywords: global critical infrastructure, survivability, Vitae systems of systems

1. Infroduction

Critical Infrastructures, as officially men-
tioned perhaps for the first time and defined in
the US Patriot Act of 2001", are “those systems
and assets, whether physical or virtual, so vital
[...] that the incapacity or destruction of such
systems and assets would have a debilitating
impact on security, national economic security,
national public health or safety, or any combi-
nation of those matters.”

However a question arises: what makes
difference between “critical” infrastructure

and simply, (non-critical) infrastructure per

se? The author makes a point that the term
critical infrastructure as originally used and
commonly accepted remains yet very confusing
and scientifically not rigorous. It is claimed in
this paper that critical infrastructure should
not be regarded as something that is developed
“to exist as an object;” Instead, it should be con-
sidered as a “subject” or a “problem/policy issue”
which calls for special consideration of “critical
characteristics” attached to the infrastructure is
polysemous, implying multiple meanings, and

thus requires rigorous semantic examination.
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2. What is Critical Infrastructure?

2.1 Definitions reexamined

According to the Oxford English Dictionary,
the word “critical” is used to mean either of five
different senses, among which the following two
are considered most relevant to characterizing
“critical infrastructure:”

Definition #1 (of a situation or problem) having
the potential to become disastrous; at a point of
crisis.

Definition #2 Relating to a point of transiting
from one state to another (Math. & Physics)

From Definition #1 it is reasonable to list
up the following qualifications of the infrastruc-
ture being “critical:”

1. dependent on a situation or problem

1. disaster (disastrous) or crisis

iii. its potential

In this connection it may be reasonable for
us to take note of “disasters” or “crises” that are
triggered by natural or social hazards (threats.)
In fact non-ordinary types of disasters in both
frequency (extremely low) and consequence
(extraordinary large) have been increasing
in Japan, Asia and other regions of the globe.
For example, in Japan, the March 11t 2011’s
Eastern Japan Great Earthquake, an increas-
ing number of huge typhoon disasters and
extraordinary heavy rainfall disasters hitting
different areas of Japan almost every year, just
to name a few. Increasing ‘potentials’ of such
extra-extra ordinary disasters explain well why
and how infrastructure (particularly lifelines)
should be studied, designed and managed more
as a policy issue from the viewpoint of criticality
of infrastructure.

From Definition #2 which is used commonly
in science and mathematics, the following key
items can be listed to relate to the criticality of

infrastructure.

iv. transition

v. from one state to another

We also note that the Definition #1 of “criti-
cal” has two sub-meanings:

(1) extremely ill and at risk of death

(2) having a decisive or crucial importance

in the success or failure of something

Accordingly the following list of key items
is given to characterize the criticality of infra-
structure.

vi. risk of death or crisis of survivability

vii. decisive or crucial importance

viii. success or failure of infrastructure

management and operation

It is also worth looking into the original
meaning of “critic.” krinein (Greek) which means

ix. judge or decide

This is considered quite essential to what
is meant by “critical.” It implies that one has to
judge or decide if it (the infrastructure) is criti-
cal or not. In other words “critical infrastructure
problems” inevitably involve crucial decision-
making to judge if it is critical or not, and if yes,
how such decision can be made effectively and

timely by whom and how.

2.2 Definition of “vital”

As underlined by the author in the defini-
tion of critical infrastructure by US Patriot Act
of 2001, we should also pay attention to another
word, i.e., “vital,” which seems to be used in a
tautological definition of “critical.”

According to Oxford English Dictionary, the
word “vital” has the following meanings.

a. absolutely necessary; essential: indis-

pensable to the continuance of life

b. full of energy; lively

c. fatal (causing death leading to failure or

disaster)

It is remarked that the core meaning of
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“vital” is “continuance of life” and “liveliness”
that might turn to certain death leading to
disaster. This implies that in a critical event
it could put people or organization at death
risk. Notably Okada® has made this point and
proposed to explicitly model the process of this
“narrowly continuing life at risk.” He named this
process “surviving process” and claimed that it
consists of three aspects of “survivability,” that
is, survivability from certain death, vitality-

based survivability, and communication-based

survivability. He then proposed to call them, for

9«

short, “survivability,” “vitality” and “ communi-
cation” (or “con-vivality”), respectively. Okada’s
Vitae System Model formulates the prototype
model of surviving behaviors of any living body
by making use of these three indispensable
functions in a critical event.

Figures 1 to 3 are shown to illustrate the
essential points of Vitae Systems Applied to the
Risk Governance of Critical Infrastructure. For

details the readers are invited to refer to the
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Figure. 2 Vitae System Agent As a Node of Social Networks to Overcome Life-critical Events (by Okada)
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papers [2] and [3].

2.3 key factors which characterize
“criticality” of infrastructure

To sum up the above definitional discus-
sions, the following key factors are listed to
characterize “criticality” of infrastructure.

i. dependent on a situation or problem

1. disaster (disastrous) or crisis

111. 1its potential

iv. transition

v. from one state to another

vi. risk of death or crisis of survivability

vii. decisive or crucial importance

viil. success or failure of infrastructure

management and operation

ix. judge or decide

In addition it is advised to add the above-
stated “vital” factors as follows:
a. 1indispensable to the continuance of life
b. lively
c. fatal (causing death leading to failure
or disaster)

In other words these 12 factors need to
be taken into account when we discuss what
makes critical infrastructure special about as
compared to infrastructure without the adjec-

tive of “critical.”

3. Policy Study on Maritime Global
Critical Infrastructure by IRGC
and DPRI, Kyoto University

3.1 The Definition of Maritime Global
Critical Infrastructure (MGCI)

By applying the definition of Critical
Infrastructures by the US Patriot Act of 2001
[1], Maritime Global Critical Infrastructures
(MGCI) are systems and assets as they relate

to marine activities specifically and can impact

international security, global economic security,
public health or safety, or any combination of
these. This paper proposes to elaborate on the
above definition: We deal with MGCI as a policy
issue on the critical/vital risk governance of
complex systems which consist of infrastruc-
tures (lifelines) of infrastructures (lifelines) net-
worked either interlocally, regionally, globally

and cross-sectorally.

The author has served as the principal coor-
dinator of this policy research project. For the
sake of space only the summary of this study is

given below.

3.2 The Summary of the Report !

The Straits of Malacca and Singapore are
one of the most important sea lanes in the world
. They are a strategic passage for global trade, a
source of oil, mineral and mangrove resources,
and a centre for the Earth's marine and coastal
biodiversity. Locally, Indonesia, Malaysia and
Singapore derive different economic benefits
from the Straits, but jointly shoulder the burden
of environmental, safety and security risks.
Globally, outsiders which depend on passage,
especially Japan, China and Korea, would be
negatively impacted by disasters that could lead
to disruptions in the Straits. As such, the Straits
constitute a prime example of a Maritime Global
Critical Infrastructure that supports economies
and societies locally and worldwide. Global Crit-
ical Infrastructure (GCI) offers a new perspec-
tive on emerging critical infrastructure systems
characterised by globally and internationally
connected critical infrastructure networks of a
high level of complexity. Responsible risk gover-
nance of GCI requires a broadened perspective to
creatively manage risks in increasingly complex,
stressed systems. It can help improve resilience
and the capacity of stakeholders in the Straits to

cope with surprises. This may be accomplished
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by being proactive in the development of preven-
tion, preparedness, response and recovery strate-
gies to deal with known, uncertain and unknown
hazards (adapted from IRGC, 2005).

The Tripartite Technical Experts Group (TTEG)
in the Straits deploys and continues to develop
technologies and processes to ensure undisrupted
navigation, notably through the ship reporting
system STRAITREP, the Traffic Separation
Scheme and the Marine Electronic Highway.
However, due to geographical constraints of the
deep sea channels, the proximity to critical hin-
terland infrastructure, the high concentration
of economic activities and the ecological impor-
tance, the Straits are vulnerable to hazards of
natural, technological, human and malicious

origin.

The risk governance of Maritime Global Critical
Infrastructures is of interest to the Disaster Pre-
vention Research Institute (DPRI) at Kyoto Uni-
versity and the International Risk Governance
Council (IRGC). In this context, two expert work-
shops and initial scenario-based discussions
were held in 2009 and late 2010 to specifically
address the case of the Straits of Malacca and
Singapore. These workshops and discussions
showed that beyond traditional maritime casu-
alties, there are trans-boundary threats and
risk cascades that affect both land and sea with
regional and global consequences. The Straits
can be analysed as a “system of systems” with
multiple and overlapping circles of stakeholders
from local to regional to global scales, including
public, private and non-governmental organ-
isations as well as civil society. The scenarios
discussed were: an explosion in an industrial
area of refineries and petrochemical facilities, a
cyber-attack on marine electronic systems, and
ship collisions. These scenarios revealed poten-
tial risk governance deficits, including: insuf-

ficient awareness to new threats, inadequacy of

early warning systems, unequal organisational
capacity and burden sharing among littoral and
user states, and the difficulty of dealing with
dispersed responsibilities among stakeholders
with diverging interests. Some of these deficits
have already been addressed by the landmark
effort known as the Cooperative Mechanism A
culture of cooperation among the littoral states
has been critical in preventing and mitigating
some hazards in the Straits, notably in the cases
of piracy and oil spills, but it should be strength-
ened and expanded to deal with other hazards
and to include other stakeholders. In fact,
existing mechanisms are not adequate to deal
with all identified hazards and emerging risks,
leading the authors of this report to propose five

major recommendations.

3.3 Policy Recommendations

It is recommended that the littoral states,
with user states, the maritime community and
other concerned stakeholders: No.1 Harmonise
methodologies, tools and procedures for risk
assessment of maritime infrastructure and oper-
ations that start with the identification of possi-
ble triggering events, notably in terms of attacks
on cyber-security, based on generally accepted
frameworks. No.2 Implement an integrated
disaster risk management approach by extend-
ing the scope of the existing emergency response
system from a specifically oil spill contingency
plan to provide an all-hazards plan. This would
include the specification and sharing of multi-
hazards and risk maps, communication chains,
and an appropriate tri-lateral (Indonesia-Malay-
sia-Singapore) emergency operations system, and
regular training exercises.#3 Prepare joint con-
tingency plans in case of a closure of the Straits,
involving navies, coast guards, port authorities,
shipping
other key players. The plans should include

companies, communities, among

notification, alternative routes, and a tri-lateral
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(Indonesia-Malaysia-Singapore) effort to reopen
the Straits. No. 4 Conduct comprehensive, joint
(Indonesia-Malaysia-Singapore and user coun-
tries) risk assessments of the environmental, soci-
etal and economic impact of major activities in
the Straits. The aim of these assessments would
be to verify the appropriateness, consistency and
sufficiency of existing policies and their imple-

mentation. More broadly, they would contribute

to develop long-term cooperation between the
littoral states and other stakeholders.#5 Create
an observatory or ad hoc expert joint committees,
embedded within the TTEG and Cooperative
Mechanism, which would act as a representative
and neutral platform for collecting and evaluat-
ing data to advise key stakeholders.

For illustrations Figures 4 to 6 are shown.

[ Local Infrastructures with Hub (Gate) infrastructures
A Governance Parameters @ Upset Conditions (Natural Disaster & Pandemics)

Figure. 4 MGCI as Network of Networks”

[] Local Infrastructures with Hub (Gate) infrastructures
A Governance Parameters @ Upset Conditions (Natural Disaster & Pandemics)

Figure. 5 A Local Network as a Unit of MGCI”



P #MEBIKZDIHDIN—ZINRI T T, AT MNRAREOT7 7O—F 57

30" 101°]

=
130"
KUALA SELANGOR

BUKIT JUGRA

=)

SUMATERA PAOANG

130" 11012 130" 102>
=

Tioz: T30 Ti03: T30 Tioa: T30 7057

MALAYSIA

LEGEND:
(3> - STRAITREP REPORTING POINTS

pe5)

&

J104° 0 130" 105°

Figure. 6 Case Study Area: Straits of Malacca and Singapore”

4. Conclusion

Instead of discussing how to “build” critical
infrastructures per se, we should switch our way
of thinking. Let us take it more as a matter of
why and how we see the problem “so critical.” If
we have a global perspectives and concerns, the
problem can be framed and treated as a global
issue. Therefore it would be more advisable
to study how we formulate the critical infra-
structure problem as a perceived policy issue.
This requires us to question: how we scope the
problem, who are stakeholders, and how we
set up a forum where such policy issues can be
effectively communicated together so as to come
up with workable scenarios and implementable
countermeasures for the stakeholders involved.

The presented case study may help us
understand and systematically imagine what
types of critical infrastructure problems need to
be better focussed, discussed and systematically

examined.
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