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developments. Urban parks, as places of disaster refuge, have been significantly
important, and recognized as such, since the Great Kanto Earthquake of Tokyo in
1928. In response to this earthquake, a system of shelters and escape route were
established. The modern Japanese disaster refuge system is tied to the period
following the Osaka-Kobe Earthquake in 1995. During this period, urban parks
became the center of disaster reconstruction and renovation, transfer stations
for rescue materials, and shelter from fire of urban blocks. Additionally, this paper
elaborates on the necessity for integrated planning and construction of disaster
refuge spaces in urban design, and speculates on future park developments.
Finally, the paper offers a critique on the limitations of urban green spaces to also
function as disaster refuge areas. Landscape Architecture can play an important
role in disaster-prevention and response, daily park use, park management, and

increased community awareness and social resiliency.
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Preface

Japanese cities have periodically experienced major
disaster because of the historic emphasis on wooden
architecture, such as the Great Kanto Earthquake
of Tokyo in 1923 and the Osaka-Kobe Earthquake
in 1995. During reconstruction after each of these
earthquakes a system of urban parks that could double
as disaster refuge centers were established. This paper
provides an overview of the establishment and history
of the Japanese disaster refuge park and green space
system, the current state of the system, and planned

future developments.

1 Impact of the Great Kanto Earthquake

On September 1, 1923 a 7.9 magnitude earthquake
struck just north of the Sagami Bay of Kanagawa
Prefecture. As a result, approximately 105,000 people
were dead, injured, or missing, and forty three percent
of Tokyo was in flames. Out of necessity, about 1.57
million people took shelter in urban green spaces, and
for the first time, the significance of urban green spaces
as disaster refuge areas was widely recognized. In
response, the government established a revitalization
plan for the sake of recovery and revitalization. The
government initiated Imperial Capital Rehabilitation
allocated three new large-scale parks and 52 new small-
scale parks within the City of Tokyo. The small-scale
park included primary school campuses that could
expand into disaster refuge spaces. “The Imperial
Capital Rehabilitation Plan” can be deemed as the
inception of the construction of Japanese disaster
prevention and refuge system of urban green spaces.

In 1956 Japan passed an Urban Parks Law that
directed how urban parks should be administered and
distributed between national, regional, and local scales,
as well as their more general role in disaster refuge.
It was clearly stated for the first time that urban parks
should have additional functions, such as disaster
prevention and refuge. However, Japan made very little
progress in terms of implementation during the first 20
years of the Urban Parks Law. In 1978, disaster refuge
parks were proposed again as part of the second Five-
Year Plan for Urban Park Construction. This created a

formal system for planning and construction of disaster

refuge parks. Disaster refuge parks refer to urban parks
that, as part of their design, can function as staging
grounds for reconstruction and renovation, transfer
stations for materials and supplies, or temporary

shelters.

2 Impact of Osaka-Kobe Earthquake

On January 17, 1995, a 7.3 magnitude earthquake
shook the Awaji Island of Japan. Approximately 6,400
people died, 7,500 buildings completed disappeared
into the ground, and 171,500 buildings collapsed.
Unlike the Great Kanto Earthquake, which experienced
massive destruction due to fires started after the
earthquake, most of the destruction from the Osaka-
Kobe Earthquake was due to collapsed structures and
building damage.

In response to the Osaka-Kobe Earthquake, the
Japanese Institute of Landscape Architecture formed a
Special Investigation Committee on the Osaka-Kobe
Earthquake. The report of this committee showed that
most urban parks not only served as shelters during the
disaster, but also played an important role in blocking
the spread of fire. During post-earthquake rescue and
reconstruction urban parks also provided meeting
spaces for rescue workers and volunteers, and provided
temporary housing for those made homeless by the
earthquake. Urban parks, as open spaces, play a variety
of spatial functions during disaster events, in terms of
rescue and reconstruction (Fig.1).

In response to initial findings the planning and
construction of disaster refuge parks were modified. On
the basis of serving as large-scale refuge and evacuation
route, the function of urban parks was expanded to
include emergency and large-scale refuge and relief
space. Niigata Chuetsu-Oki Earthquake on July 16,
2007 state parks and other large parks were used as
emergency storage and supply distribution locations,
and emergency command post. The system of disaster
refuge parks was improved.

However, the Osaka-Kobe Earthquake is a unique
precedent because it was a largely urban earthquake,
and reflects the vulnerability of contemporary cities. It
also showed that planning for additional urban parks

was not enough to provide disaster prevention in urban
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Urban parks play a variety of
spatial functions in different
periods during disaster
event.

The configuration of large-
scale disaster refuge and
relief parks
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environments. An integrated planning and construction
system that combines disaster refuge and relief parks

with their surrounding urban neighborhoods is needed.

3. The Current Urban Park Disaster Refuge and
Relief System
3.1 Disaster Refuge Parks System

Table 1 shows the planning and construction of
disaster refuge parks as conceived by the Ministry of
Land, Infrastructure, Transport and Tourism of Japan.
The function is divided into two categories: function
as command posts, and function as shelter. Emergency
command posts include regional command post, urban
command post, and neighborhood command post that
set up respectively in state parks, large-scale parks, and
major urban parks. Shelter functionality is divided into
large-scale refuge and emergency refuge, and includes
both major urban parks and neighborhood parks. In
addition, greenways also can become evacuation
routes as needed. Tables 1 elaborates on disaster refuge
functions, their needs, and their required acreage. The
configuration of large-scale disaster refuge and relief
parks is displayed in Figure 2. Refuge areas should be
available every two kilometers and cover an average
area of two square meters per person. An example
of disaster refuge construction of urban park is seen

in Figure 3. Emergency equipment should include

(TTgEBERIBX ) (Possible refuge area)
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A large-scale refuge space can be accessed within

a warehouse, earthquake-proof water tank, radio
broadcasting facilities, helicopter pad, and fire fighting
facilities. In addition, small-scale emergency refuge
should be equipped with basic supplies, such as a
warehouse and earthquake-proof water tank.
According to disaster refuge parks system
conceived by the Ministry of Land, Infrastructure,
Transport and Tourism of Japan, Japan published the
Guideline on Planning and Design Disaster Refuge
Parks in 1999, which include the green buffers
acting as strips obstructing built-up area away from
petrochemical plants, and adjacent small-scale urban

park acting as emergency command post (Fig.4).

3.2 Integrating Park and Neighborhood

To strengthen disaster response in disaster prone
urban areas, planning and construction guidelines that
integrated park and neighborhood were established in
1999. Reconstruction was based on local disaster refuge
plans, and included specifications for refuge and parks
within one-hectare areas. Fire prevention strategies
were also incorporated. For example, in the Momoi
Sanchome neighborhood of Suginami Tokyo the new
plan in filled wooden houses and factories with shelters
that included emergency lavatories and a large urban park
(Fig.5). Overall, this approach improved the disaster

response facilities for medium high-rise buildings and
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Table 1 Planning and Construction of Disaster Refuge and Relief Parks
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Transfer station for rescue supplies
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Larger than 10 hm?. (Should include any urban park
smaller than 10 hm? but larger than 4 hm?. The area
of the park and its surrounding open space can reach
10hm? Or any urban park larger than 8 hm? with an
effective shelter area equivalent to that of 10 hm?.
Should include area of urban parks after surrounding
non-combustion area is taken into account.)
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Emergency Shelter Temporary shelter for neighborhood | Neighborhood ANE)
residents park Larger than 2hm? (including any park integrated with its
surrounding urban area as a whole)
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Evacuation Route Greenway Greater than 10 m wide
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4 Future Planning

On March 11, 2011 a 9.0 magnitude earthquake
stuck Japan’s northeastern sea. The large earthquake
raised the seawater level by as much as nine meters
and caused a Tsunami with a wave height of 40.5
meters in some areas. The flooded area was 560 km’.
The earthquake caused 24,000-recorded deaths
and destroyed approximately 280,000 buildings.
Considering the destructive magnitude of this quake,
urban parks and green belts were again proposed as
a future line of defense against major disaster events.
Tsunami response and defense requires mitigation,
capture, and multi-functional defense system integrated
with other infrastructure. In addition, future planning
must consider the elevation of evacuation passages,
refuge and warehouses. In the next 30 years, the
probability of large earthquakes in the south Pacific
remains high, and Tsunami defense has already become
one of the most important research topics in Japan.

Furthermore, traditional wooden architecture in

RER LIRS HAMAETE " N
[Aislali fenfiEARER DS =
= el (e Sz A py g 3L

Quake-resistant storage tank E& bLE ﬁjﬁ%%]&}bx N = s ¢
with drinkable water and W B I HET Tﬁﬁigﬁﬁwj\ﬁm%&&ﬁmké}ﬂ 2ol SN
domestic water during disaster Multi-functional }E_i? | . f i
events space for solar ntrance plaza proving spaces for supplies

power generation storage and tents

and accommodation

facilities for the injured 3

cities such as Tokyo, Osaka, and Nagoya is becoming
more of an issue as cities grow denser and denser.
These buildings are at a greater risk for collapse and
fire following an earthquake. Improving building
quality in the urban downtowns will be essential for
future disaster planning. Integrated planning and
construction of disaster prevention landscapes will only
become more important. However, the complexity of
land ownership in Japan is an equally important and
unresolved issue.

Improved disaster response and refuge centers in
urban areas are also critical for overall improvement
of park and green spaces. Community involvement
and support is essential to the planning process.
When earthquakes struck Osaka and Kobe, help from
local communities and national volunteers played an
important role in reconstruction. More importantly, it
is critical that residents understand the local disaster-
prevention plans in place and can independently operate
refuge and rescue centers. Again, these facilities also
improve overall urban quality and it is important that

local residents understand their everyday use as well.

3.
3.

BRAFEEER
A disaster refuge park
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5 Conclusion

After the recent East Japan Earthquake that caused
widespread damage, despite previous planning for
disaster response, Japanese landscape architects
established a commission for regeneration, support,
and investigation. During their initial inquiry period
the commission considered ideas such as “Post-
disaster Recovery Based Landscape Regeneration”,
“Landscape Regeneration with A New Territorial
Development”, “Urban Revitalization with the
Coordination of Mountain, Land and Sea” and “The
Function of Green Space in Residential Area and

Park in the Perspective of Urban Disaster Prevention

and Sustainable Development”. The commission’s

findings were published in the book, Revitalization
Ideas Based on Landscape Regeneration, published in
May 2012. The book explores technologies and ideas
for constructing new cities around ideas of survival,
community regeneration, employment and life,
landscape regeneration, and cultural memory.

To improve and expand urban disaster facilities and
plans, new urban parkland should be infrastructural and
multi-functional; they should be used as a daily part of
urban life while maintaining the mechanisms needed to
support local community and to respond to natural or

unexpected disasters.
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The disaster refuge and
relief park system in Japan
The disaster refuge
construction plan of Momoi
Sanchome neighborhood of
Suginami Tokyo
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