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1. Disasters

1.1 Occasional Disasters

Japan, like many other Asian counties, has been
experiencing the frequent difficulties physically,
environmentally, economically and socially, due to
a variety of temporary & natural disasters

including typhoons, floods, earthquakes, tsunamis,
volcanic eruptions and the like.
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Major Natural Disasters around the World since 1990 (more than 5000 dead, as of Aug. 315, 2011
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Major Natural Disasters in Asia & Oceania Since 1990  (usoraugustaom, 2011
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Record of Major Natural Disasters in Japan since 2011

Date Location Category Note Date | Location | Category | Note
2011 Nov.-
Jan.- Kyushu E. Eruptions Since 0.5 century 2014
Mar.9 Miyagi EQ:M7.3 Jan.- All Japan Influenza epidemic | 1.5mil. Affected people
Mar.11 | East Japan EQ:M9.0 & Tsunami |15,900D, 2,500M Feb.- East of Kinki Heavy snow +storm | Snowfall records
Mar.12 |Nagano EQ:M6.7 Mar.14 |lyo-nada EQ:M6.2 Offshore
Mar.15 |Shizuoka EQ:M6.4 May.5 |lzu-oshima EQ:M6.0 Offshore
Apr.11 Fukushima EQ:M7.1 Jun.- West Japan Torrential rain Record rains
May.- West J.apan Typhoon & Floods Heavy rain Jul.- All Japan Typhoon & Floods |Heavy rain & Landslide
Jun.- All Japan Intense Heat Heatstroke Deaths Aug.- All Japan Typhoon & Floods | Heavy rain
Jul.- Shikoku + a Typhoon & Floods Heavy rain Aug.10 |Aomori EQ:MM6.1 Offshore
Jul.28-  |Hokuriku Floods Heavy rain Aug.- West Japan Torrential rains Thousands of Flooded Hs.
Aug.30- |East to Kyushu | Typhoon & Floods 20,000-Flooded Houses Sep.- E & N Japan Torrential rains Recorded 120mm & more
Sep.- All Japan Typhoon & Floods 7,800-Flooded Houses Sep.27 | Gifu & Nagano E. Eruptions Postwar worst E. disaster
Nov.- Amami Tornado Oct.- Mid Honshu Typhoons & Floods |Heavy rains & Landslides
Dec.3 Okinawa EQ:M7.0 Nov.22 | North Nagano EQ:M6.7
Dec.3 All Japan Cold Wave Heavy snow Dec.16 | AllJapan Snow storms Heavy snow & Cold wave

2015
Jan. Torishima EQ:M7.0 Feb.6 South Tokushima | EQ:M6.0
Apr.3 All Japan Windstorm Feb.17 |lwate EQ:M6.9 Offshore
May.6 |lbaragi Tornado:F3 1,000-Collapsed Houses May.13 | Miyagi & lwate EQ:M6.8 Offshore
Jun. All Japan Typhoon & Floods May.29- | Kuchinoerabu E. Eruptions Pyroclastic flow
Jul.- West Japan Heavy rains & Floods |12,000-Flooded Houses May.30 | Ogasawara EQ:M8.1 Offshore
Aug. Kinki + o Heavy rains & Floods Jun.29- | Hakone Phreatic eruptions | Since few centuries
Aug.25 |Hokkaido EQ:6.1 Jul.15- | West Japan Typhoon & Floods | Heavy rains
Sep.- All Japan Typhoon & Floods Aug.- S & W Japan Typhoon & Floods | Windstorm & Heavy rains
Dec.- All Japan Cold wave Snow storm & Snowfalls Sep.- Shikoku & East Typhoon & Floods | Torrential rains

Sep.14 | Mt. Aso Phreatic eruptions
Feb.2 Tokachi EQ:M6.5 2016
Feb.25 |Tochigi EQ:M6.2 2,000-Collapsed Houses Jan.14 | South Hokkaido | EQ:M6.7
Apr.14  |South Hyogo EQ:M6.3 2,000-Collapsed Houses Jan- All Japan Record cold wave | Heavy snow & Storm
Apr.17 | Miyake Isl. EQ:M6.2 Feb.- Sakurajima E. Eruptions Volcanic smoke: 4,000m
May.18 |Fukushima EQ:M6.0 Offshore Apr.14- | Mid Kumamoto EQ:M6.5 Thousands of DH
Jul.- Chugoku Region | Heavy rains & Floods |+Tornado Frequent aftershocks
Aug- West Japan Intense heat Heatstroke Deaths Jun.- Kinki & East Torrential rains Floods & landslides
Aug.4 Miyagi EQ:M6.0 Offshore Aug.- Chubu & East 4 Typhoons Windstorms & heavy rains
Sep.- All Japan Typhoon & Floods  [10,000-Flooded Houses West Japan Record hot days Heatstroke sufferers
Oct.- East Japan Typhoon & Floods Sep.- West Japan Typhoon & Floods | Windstorms & heavy rains
Oct.26 | Fukushima EQ:M7.1 Offshore Oct.- South Japan Typhoon & Floods | Windstorms & heavy rains

Note) EQ: Earth Quake (only M=6.0 or more), E. Eruptions: Explosive Eruptions




The Great
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Tsunami attacking the Sendai Airport
and its vicinity after the 3.11 Earthquake
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Une cted fire from the devastating debris
caused by the Tsunami




Minami-Sanrikucho totally devastated by the 3.11 Tsunami
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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

TOYO ITO

(Winner of 2013 Pritzker Prize and 2017 UIA Gold Medal)

& ASSOCIATES, ARCHITECTS
Initiatives of “Home-for-All” Networking

The 15t Home-for-All (Oct. 2011), built within a temporary
housing site in Sendai -
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Emergency Architects for disaster relief ﬂ

sent by JIA nationwide to date for;

1) Aftermath investigations in general
2) Damage level diagnosis of the affected buildi
3) Consultation for the victims

------

ranrmany

Number of damaged buildings

’ " .
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300~10

Partly
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Source: JIA Committée on Disasters, 2014
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International Workshops about ﬂ

seismic-proof design 31 A

February 2016: The Earthquake Resistance Design Workshop in Tokyo
for Thai architects.

March 2016: The first Iran-Japan International Workshop in Tokyo on
Architectural and Urban Design for erthquaque

IpY |

1 6 Organized and moderated by Kazuo INAMURA, FJIA

BTy Tsunami Elevation
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1.2 Daily Disasters

n Japan, domestic accidenta
more than three times as much of traffic accident.

!
This should be called “Daily Disaster.”

l
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)

f i i f f
Drowning | %t | , | | 18 , |
i | | | | | | |
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Contact with heat []
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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:
18 4,664p (seniors: 2,291p, 49.1%) >3,904p in 2016




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
Dliving room (24°C),
(@undressing room (14°C) and
@bathtub (42°C),

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.
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20 Impact of Climate Change on Human Health

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Severe Air .
Weather Pollution Malaria, dengue,

Heat-related illness encephalitis, hantavirus,
and death, Rift Valley fever,
cardiovascular failure G Changes Lyme disease,
in Vector t
Extreame L] Ecology Chlkuﬁgun_ya:
West Nile virus

. Increasin
Environ- g

mental pSarrjens Respiratory
Degradation allergies, asthma

Forced migration,
civil conflict,
mental health impacts

Water and Food Water
Supply Impacts Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

Malnutrition,
diarrheal disease

Source: https://www.cdc.gov/climateandhealth/effects
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2. Methodological Approach
towards
Resilient Built-Environment

22
2.1 Trigger ‘@’

Iwamura et al. started developing so entitled .A-

EARTH SWEET HOME

“‘Environmentally Symbiotic Housing”  migtt4(xs
as a national initiative of Japan in collaboration with
governments, academia and industry in the year of 1990. The
trigger was the Japanese cabinet’s project in view of coping
with the Global Warming (1990). Since then as ever, 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 along a cyclic sequence of time,

1) In ordinary time,  «-,
2) At the disaster and '
3) In the aftermath. 1

©IWAMURA Atelier Inc.
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2.2 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 as follows;

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

©IWAMURA Atelier Inc.
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3. Implemented Practice
Yakushima Symbiotic Housing

designed for
passive & indigenous resilience

by
IWAMURA Atelier Inc.
2001-2006

@®Public Leasehold Housing
- 50 Dwelling Units
*Public Facilities .
-Commons + Parking s E/ EEEEE s o

®Site area: 19,750 m? _
©IWAMURA Atelier Inc.




Zones Cities

Tokyo

Yakushima
Island

Southern Zone (7, )
HDD: Dais-18/<1,500 v
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Wi

- od Action for Sustainability
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Area: ca. 503km?
Population: 13,761 (as of 2005)
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Nature of Yakushima: world Natural Heritage

WNEZTADBD

M Jomon Cedar Tree: 7,000 years old BFS0EDEE

WYY N R OER
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Local climate

TEMPERATURE PRECIPITATION
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Existing vernacular settlement in Nagata
on the western shore
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Maijor strategies of Yakushima Symbiotic Housing -1

1) Provision of safe and Ic
resisting typhoons, h
termites

2) Creation of safe and
respecting the origina
the local life-style ~ #

3) Provision of a greenir

i,

ec for the
ar

restoration of the loce ed through
exploitation to date
33 OIWAMURA Atelier Inc.

Major strategies of Yakushima Symbiotic Housing -2

4) Housing development usi
of the Yakushima islanc
5) Provision of a variety
simple and flexible tim
6) Consideration of the p
through participatory i

34 ©IWAMURA Atelier Inc.




Townscape for the Human Security

. =P
2ad - _*

A Typical
Cross Section
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as of August 2004

For the neighborhood exchange as well as
evacuation route at disasters

w3
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S

-Traditional closed housing layout to protect
each other against typhoon’s strong wind

-Open interior for providing flexibility and natural

ventilation
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i

Indoor and outdoor relationship

A typical block (model)

Entrance hall

©IWAMURA Atelier Inc.

Interior solutions of passive design

As of October 2000

SR TEETE - 2 aFsFEELEN
o ———

M Upward View toward the Upper Roof M Tatami, Cedar Flooring and Recycled Charcoal for Humidity Control
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Central Square for provisional refuge ... august 2000

'y d

)
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Occupants’ intervention as of August 2004

B Resident’s initiative to mitigate harsh day-light in summer

4 1 B An indoor scene of post-occupancy in summer
OIWAMURA Atelier Inc.

New resilient village, learned from the heritage

B

e
' eI,

—NN

©IWAMURA Atelier Inc.
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<Reference-1>

Well known “Footprint” is metaphorically used to
symbolize the negative impacts,
while “Handprint” symbolizes positive and innovative
ement that contri
ustainable develo

On the other han dprint means to
identify, measure and evaluate the
positive sustainable impacts including
social and economic levels.

Current Footprin ach is focused
on the negative impacts to individual,
organization or states.

Ecological Footprint Handprint
4 puaname e S50 shine
43 2 e 3
<Reference-2>
-Wasting resources -Quality of life
-Generate waste

-Recognition of sustainability

-Quality of eco-system
-Social benefits
' -Others

-Emissions

-Social impacts
-Others e@@e
D>

Decrease Footprint Increase Handprint
44 201
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4. Conclusions

apan, similar
experiencing the frequent difficulties physically,
environmentally, economically and socially, due to a
variety of natural and occasional disasters including
typhoons & earthquakes, as well as the daily indoor
disasters.

2) Accordingly, short-, mid- and long term effective relief
measures should be taken to cope with them, especially
the relevant preparedness measures for predicted future
disasters.
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4. Conclusions (cont'd)

3) In this regard, a cyclical design process for the
human security must be taken into consideration as
the highest priority involving all the stakeholders
beyond simply being “Green” and/or “Smart.”

4) To this end, our collective efforts through communal

and local solidarity will be the very base towards;
Integrated Resilience by the Built Environment for
Human Security.
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4. Conclusions (cont'd)

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.

6) Such a goal towards human security must be the top
priority that formulates the social responsibility of our

profession worldwide;

Beyond Disasters
Through Solidarity
Towards Resilient Sustainability

According to our globally common

1 “SDGs by Built Environment”

VRN
N ¥

\&m )

Thanks for your attention.

Prof. Kazuo IWAMURA
iwamura@iwamura-at.com
http://www.lwamura-at.com




