Housing Recovery Six Years after
the 2011 Great East Japan Earthquake
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) 20’000 deaths ® Fukushima

561 square kilometers inundated by tsunami 4

e 129,000 houses totally damaged B 50 e

« atthe peak, there were 470,000 evacuees, T rukushima Dabeni
over 350,000 evacuees (in March 2011) o et Station

« now in May 2017, more than 97,000 people /

still living in evacuation/displacement



Japan
377,944 km*

United States
8.080,464 km*
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Soclal context of 3.11: aging society
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Geographic context of Tohoku, area affected by 3.11
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Japan has high risk for
various natural disasters,
and has experienced
many disasters
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The Earth's tectonic plates courtesy of the U.S. Geological Survey

http://viableopposition.blogspot.jp/2011/03/explaining-japans-earthquake.html



Japan: sitting on 4 plates
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Past Earthquakes Predicted
and GEJE Earthquakes (2011

As of January 11, 2011
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Disaster recovery context in Japan after 3.11

Laws, policies and precedents for disaster recovery exist; scale of
2011 disaster and recovery was unprecedented

After 3.11, national government created a Reconstruction Agency,
and a menu of 40 recovery projects fully funded by the national
government.

Municipal governments are responsible for making the recovery
plans for their towns, choosing from these projects.

Most municipal governments’ recovery plans include collective
relocation for disaster mitigation (which includes providing
land for private housing reconstruction) and construction of
disaster recovery public housing

There are other recovery projects such as infrastructure carried

out by other levels of government.
14



_ogic of Disaster Mitigation in
Recovery Planning after 2011

._ Design tsunami Required performance
Level 1 Largest tsunamiin ¢ To protect human lives
modern times e To protect properties
(return period: e To protect economic activities
around 100 years)

Level 2 One of the largest e To protect human lives
tsunamis in history e To reduce economic loss,

(return period: especially by preventing the

around 1000 years) occurrence of severe secondary
disasters and by enabling prompt
recovery

Defense against largest tsunami

E—— I

Defense against tsunami that
occurs only once every few
Residential Senda Tobu o
area
Road ~ Shiogama-Watari Line —
Evacuation  prefectural road Fha Coastal disaster- I_ 1
' center prevention forest

from Sendai City Recovery Plan
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Principles of relocation to higher
land for disaster prevention

Type 1: urban functions in low-lying Type 2: low-lying areas damaged,
areas completely damaged high land areas escaped damage
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Relocation concept in Tohoku

Land readjustment and
leveling

concept image of different
relocation strategies in Miyagl
Prefecture: (Dhigh land relocation,
2 multiple defenses, and
combination (grey area in
between)
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Saurcs: Kahokku Shinpe 2011

Damages in Ishinomaki

Human Casualties Physical Damage
Deaths 3,132 Arealnundated 73km?
Missing 1,012  Percentage of Town/City 46%
Population in Inundated Area 112,276
Damaged Houses. Destrayed Meostly Destroyed Partislly Destroyed: Small Demage
Tatal 18,900 2,089 752 9,750
Evacieas Temporary Housing:
Peak Time 3/17 50,758 Number af units needed ta be built 7,900
End of June 5,021 pecple Nurmber of units under construction 7.900
2011 evacuated into Number of units completed 4,076
82 locations
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source Kahokku Sh npo 2U11

Damages in Onagawa
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Ongoing Town and Housing Recovery

* Municipalities In disaster area are implementing
recovery projects.

* Most rely on physical infrastructure:
* Construction of Levees/Sea Walls
* and rezoning of areas near the sea (no houses)




Ongoing Town and Housing Recovery

« Most recovery projects rely on physical
infrastructure:

+ HRelocation of residential areas to higher
land

« (Created by cutting mountainsg, or
bullding up land 4

« including lots for private rebuilding or

public housing
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Backbone structures of Onagawa central part
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assive scale land works In Onagawa Cit
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Massive land works in Onagawa City 2014 April
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Temporary HOUSIHQ various types—prefabricated, wooden, private apartments

b ome keep residents together, but many |r1|_|_er--Hr"||Hr"|t far from achool, hospital, shopping, work
Tiall I:IHL.L. than 29ms2), hot in summer, cold in winter, noisy, poor construction, uncomfortable, quality varies, not good for 5 years, Basic limit; 2
', eqrs 3 months, xt'—'f"llii:'l.i +1 year+ 1 year. .,
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Providing Public Housing

‘I""‘h‘h,ﬁiﬂ!n e Frtd“'mhuul |

single family detached public housing in Minami soma City,
Fukushima

single family detached public housing in Onagawa, Mivagi

83% of 30,553 planned units of public housing complete as of May 2017 (Reconstruction Agency)



Challenges for community recovery

Recovery is mainly large scale infrastructure and massive
modification of landscape.

Former communities had integrated workspace, shops,
housing; relocation projects are housing only-exclude other
USes.

For fishing villages, relocation moves people away from sea.

Creating new residential areas, in inconvenient places, for
mostly elderly residents. In the future, may be no residents.

People get tired of walting for reconstruction project, move

away and/or don't return.
29



Collective housing design In relocation,
Takeura area, Onagawa Town, Miyagl Prefecture




Collective housing design In relocation,
Takeura area, Onagawa Town, Miyagl Prefecture
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Fukushima: more complicated recovery

Damages from the Great East Japan Earthquake

. Evacuees (as of Damaged houses (as

Casualties (as of 6/10/2015) 7/29/2016) of 9/12/2016) undated

Direct Missing Indirect Within Qutside Totally Partially area

(12/9/20106) |(12/9/2016) |(kanrenshi) |pref pref damaged |damaged
lwate 4673 1,123 459 18,788 1,390 19,507 25,5628/58 km=
Miyagi 9,540 920 920 33,970 5,930, 83,000, 387,258327 km
Fukushimaf 1,613 197 2,038) 47,850 40,982) 15,194 222441112 km?
Total 15,893 2,900 3,472 147,772 121,739 1,019,466/561 km?

Data sources: Reconstruction Agency (2016b, 2016¢), National Police Agency of Japan
(2017), Fire and Disaster Management Agency (2017)

As of May 2017, 35,818 evacuees from Fukushima outside
the prefecture (Fukushima Pref. website)



Sendai

Fukushima Daiichi
clear Power Plan

Tokyo

Legend

D Difficult to return

|“ ' Restricted habitation

Preparing to lift
evacuation

36
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Fukushima Prefecture Evacuation-Zones
B LN

As of April 1,[2017 (folloggmg;the‘-llfting;of W Closed to habitation indefinitely
evacuation ordevrs) , "////.// N Closed to habitation provisionall

W Evacuation order ready to be lifted

g -~ Evacuation order already lifted
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Fukushima and Disp\aoement

Number of housing units e @
A :
@ AR é_' y @m.ﬂ.‘r.
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° Temporary Housing : g
| . ) ‘,f.
Public Housing 5 . — o
(nuclear evacuees) \ I L N
:rlwi ‘ - - , el &

Public Housing
(tsunami evacuees) |

From Otsuki, T. and Imoto, S., “Aspects ot Recovery from Nuclear Disaster—Focusing on Affected
Municipalities” Journal of Architecture and Building Science, 02.2015, p.6



One Innovative solution in Tohoku
Fukushima Pretecture buillt more than 6700

wooden temporary houses
Tem%orary housmg) + (wooden) + (local builders) 23

-u._,_h..,_‘__:‘

Tem@rar housm In Iwak| G| Fukushima

-'- =
Temporary housing in Aizu Wakamatsu, Fukushima

Temporary housing in Miharu Town, Fulkushima



Public housing In Fukushima

Fukushima Prefecture plans to build public housing:
e 2,807 units for earthquake/ tsunami evacuees
* (95% done as of 2.2017)
e 4,890 units for nuclear evacuees

* (66% done as of 2.2017)

Source: Fukushima Pref. as of 2.2017
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Characteristics and Challenges for Tohoku Recovery

e Disaster area is not uniform, made up of
* |arge cities and small towns,

e areas that have merged with other municipalities: creating political
power imbalance; center/periphery recovery gaps
* Aging population in an area where population was already declining
(disaster is speeding up the process)
* In the disaster area, most households lived in large single family
detached homes--especially for elderly, difficult to rebuild similar on
their own.

e Livelihood is connected to the sea—relocation is difficult
* relocation must involve not just housing, but also shops, etc.

* Relocation also involves the provision of new land in the target relocation
area, not just zoning/buybacks

* Infrastructure investment in relocation (mountaintop cutting, land
preparation) disproportionate to future residential population
(infrastructure is EXTREME in Japan)

* Nuclear contamination means long-term relocation (unprecedented—
unigue case In the world, we have no good plan for this)
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