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Notion of Resilience

In the 215t century cities where most of population live and work,
uncertain future risks are increasing including global warming,
multiple natural disasters, gap-widening, aging, unhealthiness,
conflicts, terrorism, vulnerable infrastructure, and the like.

In 1961, Jane Jacobs, a community activist, already published “The
Death and Life of Great American Cities,” referring to the roots of
similar risk issues of the city resilience.

3 “Resilience” is a term that emerged from the field of ecology in the
1970s to describe the capacity of a system to maintain or recover
functionality in the event of disruption or disturbance. It is
applicable to cities and buildings because they are complex systems
that are constantly adapting to changing circumstances.

(Ref.: “City Resilience Framework,” 2015, Rockefeller Foundation + ARUP)
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Resilient Built Environment

The notion of a “resilient city and building (built environment)”
becomes, therefore, conceptually relevant when chronic stresses or
sudden shocks threaten widespread disruption or the collapse of
physical or social systems.

5 “Integrated Resilience of Built Environment” describes,
consequently, the capacity of those to function, so that the people
living and working there, particularly the poor and vulnerable,

survive and thrive no matter what stresses or shocks they
encounter.

Such a goal towards human security must be the top priority that
formulates the social responsibility of our profession worldwide.

(Ref.: “City Resilience Framework,” 2015, Rockefeller Foundation + ARUP)
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Injured : 6,152p | ﬁ
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Horizontal (left) & Vertical (right) Diastrophism due to the 3.11 Earthquake -
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Tsunami attacking the Sendai Airport
and its vicinity after the 3.11 Earthquake




11 Tsu_nami in Minami-Sanriku_cho

Devastating Damage by the 3.
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Kumamoto Northern Zone (I, I, 111) 'g'\\ﬁép(poro
HDD: Dis.18 3,000

Earthquake

April 14~, 2016 :
Intermediate Zone|(1V)
HDD: Dis-18 =1,500~3,000

Casualties:
(as of Apr. 28, 2016)

Deaths - 49p
Missing . 1p
Injured : 1,496p
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Kumamoto Earthquake Apr.14 ~,
2016

No Tsunami, but frequent severe aftershocks




Kumamoto Earthquake Apr.14 ~, 2016

Emergency Architects for Disaster Relief a

sent by JIA nationwide to date for;
1) Aftermath investigations in general

2) Damage level diagnosis of the affected buildir
3) Consultation for the victims
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SHIGERU BAN ARCHITECTS
Voluntary Architects Network (VAN)

Paper Partition System designed and provided by Shigeru BAN
| for human dignity at Ohtsuchi High-School’s gymnasium as an
aftermath refuge, set up by the refugees themselves

1 3 © SHIGERU BAN ARCHITECTS &%

TOYO ITO (2013 Pritzker Prize-Winner)
& ASSOCIATES, ARCHITECTS
Initiatives of “Home-for-All” Networking

\ _ The 15t Home-for-All (Oct. 2011), built within a temporary
l \ 4 housing site in Sendai




Daily Disasters

In Japan, domestic accidental death toll amounts
more than three times as much of traffic accident.

!
This should be called “Daily Disaster.”

!
The key architectural solution is providing a whole
house with high thermal insulation to relax the
Indoor Heat Shock in existing old houses.

Annual death toll of domestic accidents
in Japan (2011)

Total : 16,722p, of which 13,325p(79.7%) are seniors (>65)
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—~ Death toll of accidental drowning: 4,941p (seniors:4,416p, 89.4%)

<Reference> Annual death toll of traffic accidents in 2011:
16 4,664p (seniors: 2,291p, 49.1%)




Constantly increasing death toll in bathtub

Death toll of drowning in bathtub has been rapidly increasing in
existing old houses, while that of traffic accident became a half
during 1995~2012.

The major cause of this accident is considered:

Indoor Heat Shock,

due to the intense temperature difference between
@living room,

(@undressing room and

bathtub,

which causes sudden change of blood pressure, and
consequently stroke or cardiac failure.

High thermal insulation of the whole house is proved very
effective to prevent such accidents.

1 7 Source: MERAR DY ) MEMHERE-E T EEHERER. 2015

Constantly increasing death toll in bathtub

Monthly death toll of drowning in bathtub

LAl n=2,736

o e 467" Death toll during winter
e 327 329 (Nov. — Mar.) is

o 280 apparently higher than
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Sudden blood pressure change,
triggered by taking a hot bath in winter.
(DLiving room (24°C)

@Undressing room (14°C)

(@Bathtub (42°C)
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as a resiliently sustainable initiative
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Foreword

lwamura et al. started developing so entitled
“Environmentally Symbiotic Housing as a national
initiative of Japan in collaboration with academia and
industry in the year of 1990. The trigger was the
Japanese cabinet’s project coping with the Global
Warming (1990). In between to date, Japan has
experienced a number of tragic natural disasters.

Learning from those experiences, it should be
recognized that the sustainability of housing and
community be holistically elaborated within a sequence
of time, 1) Disaster 2) Aftermath and 3) Ordinary Time.




Life Continuity Plan (LCP)

Given the above, it must be recognized that we are
always confronted with disasters, both “Occasional” and
“Daily.” Taking this into consideration, how should we
plan and design sustainable housing and community?

Related to this query, Business Continuity Plan (BCP)
gives us a hint, which means the following ;

“When business is disrupted, it can cost money. Lost
revenues plus extra expenses means reduced profits.
Insurance does not cover all costs and cannot replace
customers that defect to the competition. A business
continuity plan to continue business is essential’’.

The author proposed similar initiative, replacing
“Business” by “Life,” namely “Life Continuity Plan (LCP)”
to take care of the holistic planning and design of
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resiliently sustainable housing.

Housing Level

Community Level
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Technical measures (samples) of
Housing for Human Security

The following is the list of technical measures for

01. Seismic-proof 06. Energy for emergency
02. Ground safety 07. Emergent life support
03. Snow protection  08. Health promotion

04. Wind relaxation 09. Environmental design
05. Fire prevention 10. Community design
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Comprehensive Assessment System for Built Environment Efficiency

CASBELE

Recent Evolution




Basic logic of CASBEE since 2001

The assessment result of (/\S B E Eis determined by the value of
the Built Environment Efficiency (BEE), a quotient index of

Q (building environment quality) as dividend and

L (building environment loads) as divisor.

Virtual I d

S|IoraLcjgl enci?se il Q1: Indoor Environment
P SRR rrTTR IR . Q2: Quality of Service
: [ : Q3: Outdoor Environment on Site
: L : !
E :l ..... E BEE_; Q (Envn‘onment Quallty)
E Q Q E ........................................ » L (Environment Load)
—f I:l = |

Site boundary i |:||:| E L1: Energy
] . L2: Resources & Materials
. I l I : L3: Off-site Environment

Basic concept of Built Environment Efficiency (BEE)
© JSBC+IBEC 2015.10

Labeling by CASBEE in terms of BEE

15 BEE=1.0

CASBEE Ranking:

Q (Environment Quality)

50 100
L (Environment Load)

BEE value is identified on the graph indicating the degree of sustainability
of the assessed building.

© JSBC+IBEC 2015.10




Output Sheet, visualizing the performances
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_ BEE Graphic Chart

: Built-Environment Efficiency

L~ LCCO2 Bar Charts

: Life Cycle CO2

_Spider Chart of

. 6 major assessment areas

_ Bar Charts of “Q”

: Environment Quality

Bar Charts of “LR”
: Environment Load Reduction

All the above charts are
automatically drawn on
this sheet after the
required input of scores.

© JSBC+IBEC 2015.10

Matrix of the CASBEE Tools

CASBEE Tools are systematically situated according to the
lifecycle and the scale of the designated object as follows;

Lifecycle

Building

District

City

Construction

Existing Retrofitting

O

© JSBC+IBEC 2015.10
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Current CASBEE Tool Family (as of Sep. 2016)

<Buildin g tool > NC: New Construction TC: Temporary Construction
CASBEE-NC: 2003(1sted.)/2014(last ed.) L CASBEE-NC TC: 2005/2008

CASBEE-EB: 2004/2014 EB: Existing Buiding CASBEE-Local Government

*CASBEE-Nagoya

CASBEE-RN: 2004/2014 RN: Renovation *CASBEE-Osaka
*CASBEE-Yokohama

CASBEE-HI: 2005/2010 HI: Heat Island *CASBEE-Kyoto
*CASBEE-Kobe, etc.

<Housing tool> CASBEE-School: 2010

CASBEE-DH(NC): 2007/2014 pH: Detached House CASBEE-Housing Unit: 2014

CASBEE-DH(EB): 2011 CASBEE-Health Checklist: 2011

CASBEE-House Resilience
<Urban & City tool > Checklist: 2016

CASB EE'UD 2006/2014 UD: Urban Deve|opment CASBEE-UD (EXpO) :2005

_City- CASBEE-Community Health
CASBEE-City: 2011/2013 Checklist: 2013

<Derivative tool>
! CASBEE for Market Promotion:
CASBEE-Property Appraisal: 2010 ——— 2012/2013

© JSBC+IBEC 2015.10

CASBEE for Home to CASBEE for City

<Building scale>
N

A 4

<Urban scale>
N

\ 4
<City scale>

QQQOO 000 | g & 1K1 g
QQ O 0 O B Sofo & S & 1o = 2 o & &

CASBEE-City
© JSBC+IBEC 2015.10




Derivative Tools

{FEXVOREEEF Y —)1
1) CASBEE-House CN\SBEE psrrysuzrons

I I e a Ith C h e C kI i St | Comprehensive Assessment System for Built Environment Efficiency

(Released in March 2011)
Tool as an entrance towards ke S b i
acknowledgement and improvement for
the residents’ health through using the
very simple checklist developed on the
basis of CASBEE-Detached House

2) CASBEE-Community
Health Checklist

(Released in June 2013)

Tool as a driver of acknowledgement and
improvement for the residents’ health
within a community

© JSBC+IBEC 2015.10
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CASBEE Community Health Checklist

e e

Regarding the factors that may affect your health condition including;
1) Hindrance factors of human health and

2) Enhancing factors of communal participation and activities (e.g.
daily neighborhood activities, use of safety and hygiene facilities or
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Relationship between the Checklist Score
and the Health condition of respondents

Subijective feeling of health (Holistic health related QOL.: bar graphs)
and Symptom declaration ratio (%: line graphs)

100s,

Symptom declaration ratio

Os

90%
80s,
704 -
60s;,
509,
409, -
30,
204,
104, -

n=10,000
55
- 54
- 53
- 52
- 51
50
s
48
L 47
’ ]ﬁ L 46
45
0~48  49~56  57~64 65~115 (o

lower<<<Checklist score >> higher

LTH T

Physical summery score
Mental summery score
No enough sleep

Subject to colds

Heat shock & dehydration
Pains in the joints

Stiff shoulders

Backache

Leg swelling

Eyestrain

Feeling of loneliness & emptiness
No reason for living

© JSBC+IBEC 2015.10
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Ratio of respondents with no subjective symptom declaration

25% -

20%

15%

Relationship between the House &
Community Checklist Score and
the Health condition of respondents

10% 1~

© JSBC+IBEC 2015.10
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CASBEE
House Resilience

CheCkhSt (/\SI}EEnb-’a"JJ:"JZE!E?:'yQ'JZP (W)

for being aware of the

REEEAURCBEASETVLESL

House Resilience Checklist

daily risks and
preparedness
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Outline of House Resilience Enhancement
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Ordinary Time At Disaster Aftermath
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Questionnaires to reveal the strength of resilience at home & Community

1. Resilience intensity at Ordinary Time

(FEBOLYVIVRE)

- HE. REEEPRELEEIC( o TWLSY
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Do-or-die stre
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2. Resilience intensity at Disaster

(KEROLVVIVRE)
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3. Resilience intensity at Aftermath
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TERoLYYIVAE Resilience Intensity at Ordinary Time
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KERERBOLY)IVAE Resilience Intensity at Disasters
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41 Check Results of your house resilience
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Thanks for your attention

Prof. Kazuo IWAMURA
iwamura@iwamura-at.com




