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Role of resilience assessment based on risk concept

JRIHIZE->THELON=ZE
What obtained in risk science area

Multiple risk assessment focusing source: it 1) R L
BTdD) RS-+ Chauncey Starr, Paul Slovic, others
Profiling technological risks in terms of risk variables
*‘T%a)éqzﬁﬁ (U 17&%@2* a ) multiple risk evaluation. USEPA, others
Managing principle based on lifetime risk and population size

¥t SR D & FA % 31 B (Cost/Life year saved) John Graham, others
Managing principle based CPLYs for alternative comparison

Multiple risk governance &8t (B A {) D) R V5%l
FERICEH>THEENLGNWCLERICERDE R - BEETS

=X EHWHE, Multi-phased alternatives for managing multiple

risks under the concept of fail safe, or resilience ,
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Role of resilience assessment based on risk concept...continues

3Ly Focus
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Employing actual multiple risk in urban area

o 2AZIBEL. DL TEADIVRIZZRFIEANENS
BRI 7 70—F
Hierarchical approach composed of screening multiple
risk and analyzing specific response profile
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Framework of resilience assessment based on risk concept
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Practical application of resilience assessment Evaluation of resilient

Qualitative/Comprehensive

Findings on
self diagnosis

results in each
local
government

*Understanding which

| options
( Diagnosis h
Risk comparison: usual and
| \ unusual case y,
( 1

Self diagnosis

_ '\

(" Resilience evaluation :effects )

of the provision and
response of the risk y
A

(" Evaluation of )
Resilience:
Comprehensive, |\_

4 .
Development unusual risk )

scenarios: Classification in
patterns )

A

\___qualitative )

datasets are needed to build
up the resilient city

Pick up the important ‘Flow and
stock’ in each local government

*local environmental design

Identification | )

multiple risk

| N

7,) Method application to

Local

government

p
Development of and other countries

J local government in Japan

Lresilience capacity

2-1TEEMFEMEEEM  Qualitative multiple evaluation §> ARAZ

1.ERE-EMREED.
Brain storming,
WorkshopBaf& . &8 D
YR D,

2 SN-ERDESR
DR BABEE AT
(DEMATEL:%)

SEHDERDEIEE
AT (E R 7 4T)

AHFDLIY IV RE
ENTYRIDHE,

b.EBADLIYIVR
2B SR ERDAE

R EREEE ]

literature survey, expert work shop

—
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Extracting urban multiple risks

4} N ¥ohazardR T DEFRD— LB T r—MAE:
Paired comparison of each risks by DEMATEL;%

| SR B H&E, diffusion process
\
[ 4} N Ohazardx EM A A HTICK>TEEE ]

Principle component analysis of multiple risks
Based on the work done Slovic (Perception of risk).
Profile of multiple risk
Prioritization of target
? risks

K
Questionnaire survey to
local government staffs and
J experts.
BERE AR
AHP

(o]

BAARDEHEETEE. 5
BEIZNDiFHZE Analysis of local

government activity report
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Extraction of multiple hazard

OSAKA UNIVERSITY

@Eﬁﬁ, climate change

3.£E%;&0)5&i§, damage to eco—system

4. BAKE, natural disaster
58HAUISEMBDESL, urban infra.
6.BE&ERICH T BT BHEY, disability daily life
1.54TREAIDEAE, the way of living

8. IR E M EHEH &/, emission amount of pollutants
9.J815 8 M ZE 1k, environmental quality change
10.BRERDFIAESL, natural resources

12.31 £ DV § #, problem of social justice

13. AA%rht#t£, over densely habitation

141 EDLLBEDIET-AE, social security

15 £42 ¥ D KB - HR, failure of company management

16. 82 & B, economic crisis

114 &% BEEE 31T 4, social disorder behavior

181 DD IR ILF—EADHKTE, dependence single energy
resources

19. TRILE— A DAL E T, unstable energy supply

20475 (B~ DBEFHEE, excess investment to
infrastructure

Qawawwmﬁ, ifeline stoppage

N.BRAIDBRBENDEZENDZE(L, natural resource benefit

~
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Estimated results of risk concern on each external forces
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Evaluated results of
sufficiency level of resilience

P KIRAF

OSAKA UNIVERSITY

Resilience

Level 1

. ks | a Climate b Energy || ¢ Ecological| d Natural
Resilience fm‘,fy';' change | independence | damage disaster
(Relative importance X options)

Lovel 2
0.09 (Provision
x for the risks) |®Abatement||®Safeguard||©Adaptalion|l @Shifting l
0.08
0.0 * Higher risk &
0.06 ' higher resilience @ Inter local
>.< government variation
0.05 ® (n=10)
Intra local government
0.04 variation (n=3)
0.03 Concern of risks
@02 e (Dread)
-2 -1@.01 1 2 3 5 6
Lower risk & !
lower X 0 (©] x

resilience
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Water system and industrial activity in Yodonver basm, .

T/KALEE Sewage treatment plants
[s1 H#EERTKOES

BRI TKLES

[s3] RRTFKLES

[52] AETKLES

[55] BT T/KLES o F 88 |
[58] &R KNS gf,rw,,mm -
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Disaster

triggered
chemicals
emission

*sources

Case-1: four facilities
plotted by 1.

Case-2: one plant
plotted by 2.

. Case-3: Sewage

treatment
plants (S1-S6)
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Framework of quantitative resilience evaluation and its application

EELHIO—R+yY

Important stock & flow:

FREOVRIOKERRERE.

Accumulated researches conducting risk
assessment on usual situations

TERI+TEFI=>FR+KER

“industry” + ”Life” - Chemicals + Water

BADLDYIAXE

Present resilience measures

5h TS 1A Chemicals release scenario
Pressure Case-1 FJLTY Toluene
i ES 2VAQBHBEMOSLIBERTREMNEL, W
EEHE REHTTRHRMAKIEATE. Sudden release
=T from 4 Registered plants among 214 plants using 5
HERTEE toluene in a rainy weithet situation. i
EE6H~T Case-2 RILLFILTER Formaldehyde s
— EREMN 105t EDEHEEFTIERIYRL. <
(R%E}\EZOOB Sudden release from 1 Registered plants where i
FEARIE) more than 100,000 ton of formaldehyde is stocked. <
Assumed &% Boron compound g
large-scale| |2y FEEFCORMED20%0TAE | 3
Earthquake BENE THH. 20% of regional amounts of boron g
occurred in compound stocked in non registered plants will be ©
Kyoto city released into sewage pipeline.

S JI B S CkBRAE - o, RIIERATEKE)
Estimated result of water resilience of Osaka province & city

Recovery of
water intake

, ; « —— Normal tap
= 3,000 [ Ouwge | fromYodoriver water domand
2
E 2,500 —=— Water supply by
@ 7 purification
2 2000 plants
£ 1,500 >~ Supply by water stock in
E | 7 purification plants
5 1,000 |
€ 1 .- Supply by backup water
g s00 : " transfered by other plants
© | with another water sources

0! 1

é\o& &y\ N&i qu,i & @
& S

7K IR BE S (55 - B ERAK) Hirakata site
Estimated result of a chemical concentration in tap water

10
* exceeded —o—[Case-1]
1 concentration Toluene
(standard:
014 0.20 mg/L)
- 0014 —4  —m—[Case-2]
) Formaldehyde
2 0.001
E (standard:
0.0001 0.08 mg/L)
0.00001 | —4—[Case-3)
Boron compound
0.000001 T (standard:
&R 9 9 3 3 1.00 mg/L)
OO S g/L) 1
Q& >
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How resilience is re

Measures effectiveness analysis

P KIRAF

silience enough? OSAKA UNIVERSITY

T FEM TokiEE KiEEE EREE, HHED
Plants and facilities Sewage treatment works Water supply works Demand sectors
TR E - B2 5 = .
RUBLE RRENH | ypnmaRofBl | |FASHSORAMA .
Resistance |BREMDIE Thorough o : HKER
\ B [Earthquake-resisting  [B |Water volume discharged A ) B
& Reliability [install of shut down ) Water saving
wastewater pipeline by dams
caps and valves
SEMERDE- AV NBOF
- . A Introduction of activated
‘ ] BETOEROEAGR || el | _
Prevention BiBIR- FiREVRE FEIVLDER, KT systems RRIELRPRE A-Disset
hETOES .~ 2 ks
Resourceful | PHETE AFTORRMECRR| [we pesem COMEKDER by present
N Thorough install of B [, %) B Use of water stock [ B f) f
EHNEE ness . n . of equipments and chemicals | B |. ot ! ullness o
multiply-layered blocks Utilization of disposal ) : in buildings and :
~ADRE in an acute situation measures in
and backup tanks systems set for an acute PR — houses \
situation B8 mGERE, %¥) Osaka's
Measures to Supplemental introduction of | C water
a;ho:t term removal technologies metabolism
effec 7 BH - 82 3 £
A IEIZIABEI w%‘{.&ﬁiﬁuﬁ systems.
Recovery |L o0 L easures B = Speed of investigation and | B =
& confirmation A: Already
Adaptation — i
ERHBEEHSKEADR introduced
Adaptability — - JK#ERE Water supply with c — B: Updated
restriction of water intake based on
) Ti5- BEFOBIE revised
Regime  [Transformab .
- translation of large c = = = guidelines
shift ility €5
scale plants regulations
Resi TR ORI BKBOMEI and
esistance L N
N - Earthquake-resisting B |Earthquake-resisting B - manuals
& Reliability hae
sewage treatment plants purification plants R
— y C: Subject
Espassm |Prevention TRBRISMO TR |FASMORKSRDL KWK BE of future
il AR O - WIBRED Tk FKEEN DA EUE KDFEM Use of investigatio
~ADXE Redundancy - D5EE Networking C |Networking and D |groundwater, rain | C &
and Decentralization of decentralization of water and recycled n
Measures to sewage treatment plants purification plants water in buildings D: not
along term : ot
effect IIBHEED EBRRE R E HBEEOR L effective
Adaptation |Recovery = B B =
Gradual recovery Recovery speed
. R EOBR BKROBR
Regime  |Transformab
B = Restructuring effluent C |Restructuring water intake | C - 12
shift ility
points sources
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Sharing the case study and further tasks

BELN=CEVRIRIZEILKLDYIVRE MDD TO
cMATETIL VRAILRLEBBAETERL TS
HFEHR)ALLDYUIOAMLAHT-BEZEHATEE,

Outreach: Self diagnosis of multiple risk governance

BRE-BEA WG LDV RVDBEIEAZIBER.
data availabilityZZ ELFEDHREAT A XHRDBE,
Customizing methodology consideration of data
availability. Reduced version of model building
EHRFTOMTEBHR—RBEEEEL-HEIL

Case base of resilience evaluation
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