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Abstract: The urban area is a major space where population, industrial and economic activities concentrate. Once
the earthquakes attack the urban areas, it would undoubtedly result in large amount of victims. Where and how to
accommodate those victims are big issues and should be prepared in advance. This study aims at earthquake
disaster, discussed the way to convert the urban park into emergency shelter park. It intends to start from outlining
the guidelines for planning, preparing and establishing shelters as well as the evaluation of suitability. The
influence of hazard potentials are considered to help the reasonable evaluation of planners on the suitability of
emergency shelter and improve the current configuration for shelter area, including location selection, spatial
planning, facilities preparedness, and management system respectively.
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1. Preface

As the population in urbanised areas increases, the number and size of parks decreases, and the
concentration of buildings intensifies, rapid urban growth and land acquisition become increasingly difficult; the
cause for this is social and economic growth. If an urban area is affected by a disaster, such as an earthquake, the
losses of life and property can be considerable. However, existing emergency shelters and regular practice can
mitigate the effects of disasters and inefficient rescue efforts. Parks satisfy people’s need for recreation while
serving as emergency shelters and rendezvous points for emergency response units in case of disasters.
Emergency shelter parks (ESP) are designed mainly as a response to earthquakes, with a primary function being
to provide shelter for earthquake victims. Few studies have emphasised the theories and principles of ESPs. This
study aimed to develop a planning and evaluation model for selecting parks and converting them into ESPs.

2. Epistemological and Technical Perspectives toward Emergency Shelter Park

2.1. Epistemological Perspective

Disasters cause not only loss of life and property but also psychological impacts on society and individuals.
A psychological crisis is a psychologically unbalanced condition that can occur when an individual or group
cannot manage the implications of being affected by a sudden major event concerning public safety.[10] A
psychological crisis is a process from which most people recover; however, certain people are affected by
psychological disorders, and the worst results can be permanent suicidal tendencies.[6] Thus, the preparation for
and response to victims’ disaster psychology should be considered by governments and planners. The use of
ESPs involves the initial response during and after a disaster, which is necessary for managing “disaster shock”
or “disaster syndrome” in victims (i.e., scenarios in which people experience temporary numbness and confusion
and begin to panic and try to escape; this might be accompanied by a lack of companions that experienced the
disaster, high levels of sensitivity to existing difficulties, and the perception of being isolated and without
support.[8] After 2 to 24 months of a disaster, people generally realise that their lives are not returning to a
normal state and that they should expect no more aid. Strong emotions such as disappointment, anger, and
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resentment emerge; this is the beginning of the stage of disillusionment. In the stage of extended recovery,
emotional problems may become stronger and more severe if post-disaster reconstruction works do not progress
as smoothly as expected, and psychological crises may escalate. However, for disasters that cause severe and
violent impacts in a short period of time, such as earthquakes, “mass panic” is inevitable and should be
considered.

Evacuation behaviours influence the effectiveness of the planning of shelter facilities for different disaster
types. Several studies have examined certain disaster types and evacuation behaviours.[2][5][21][24] In addition,
numerous studies on earthquakes have been published.[7]Error! Reference source not found.[15][16][23]
These studies are the foundations for shelter facilities and special care must be given to disadvantaged groups
during disasters. Disadvantaged groups are not independent of each other, but they have multiple attributes (i.e.,
a person may be disadvantaged both naturally and socially). Reactions after disasters and levels of resilience
vary among groups.

In the event of an earthquake, it is vital to provide emergency and temporary shelters as well as rescue posts
throughout the chaos period and until the following shelter period. An ESP is a park or open space that
comprises various disaster management functions in the case of an urban disaster event and is designed for
versatile purposes and tasks. It is a space that functions as both a typical urban park and a shelter and that is used
in various disaster stages to manage the impacts of disasters.[9] The tasks and functions ascribed to ESPs by
researchers of various fields vary depending on the characteristics of specific disaster stages (e.g., initial,
emergency, and recovery stages [9]).

2.2. Technical Perspective

The Office for the Coordination of Humanitarian Affairs (UN/OCHA) (2010) proposed 10 guiding
principles concerning shelter, settlement, and recovery. The principles are consistent with those stated in the
Global Facility for Disaster Reduction and Recovery (GFDRR) (2010) and include strategy, reconstruction,
community, disaster risk reduction, coordination, development, relocation, stakeholders, assessment, and
sustainability. Mifune (1995) proposed four principles for evaluating and selecting a shelter.[1] Sheltering
occurs in four stages [4]: (1) emergency shelter; (2) temporary shelter; (3) temporary housing; and (4) permanent
housing. ESPs are involved mainly during the emergency shelter stage and have the primary functions of
providing emergency shelters for the distressed, a base for rescue activities and recovery efforts, and a space for
disaster management education during times of normal operation. ESPs have at least 8 functions: evacuation;
shelter; information exchange and communication; firefighting support, rescue, medical service and emergency
response efforts; temporary victim support; assistance in epidemic control and sanitation; reconstruction support;
and transportation support.[17]

The ESP system of Japan comprises the following types: regional disaster prevention points, regional
evacuation sites, evacuation roads, temporary shelters, neighbouring disaster prevention points, and green buffer
zones for isolating petrochemical zones. The planning process comprises planning stages (9 steps) and
operational management (3 aspects). Facility planning involves 10 levels: square and route, vegetation, water
resource facilities, toilets for emergency use, communication equipment, power supply equipment, lighting
facilities, storage and warehouses, operation centres, and other facilities.[17][18]

The Construction and Planning Agency (CPA), Ministry of the Interior, Taiwan, indicated in 1997 that parks
must have sanitation and security functions and serve as shelter sites in the case of air raids and emergency
evacuations.[13] The Department of Urban Development, Taipei City Government proposed guidelines
according to which at least 40% of the available space of plazas and green spaces are used for emergency shelter,
and evacuation is considered in the design of paths and entrances, as well as in the installation of fire-blocking
green belts, emergency shelter, evacuation indication systems, emergency lighting, water supplies, and
additional disaster prevention facilities.[3]

A shelter is defined as a habitable covered space providing a secure and healthy environment with privacy
and dignity for those residing in it.[25] For the consideration of privacy and dignity, the number of people
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accommodated in a shelter should be limited. The distance of evacuation is estimated according to the
accessibility by foot. The criteria differ among countries; in the US, the shelter distance is defined as 0.5 miles;
in Taiwan, there are three types of sheltering area, neighbourhood sheltering (500-700 m), regional sheltering
(1,500-1,800 m), and city-wide sheltering (the entire city; [26]).

The effective operations of urban disaster management depend heavily on the accessibility of a
transportation system. ‘“Disaster evacuation involves immediate and rapid removal of persons from the threat
area.[21] Wickramaratne et al. (2011) indicated that “successful evacuation is the ultimate decisive factor of the
whole warning process since an incomplete evacuation could cause thousands of lives to be lost.”’[22] In Taiwan,
disaster relief roads are defined in the following manner: those 8 m or more in width are for emergency
evacuation; those 15 m or more in width are for firefighting, emergency response, and rescue; and those 20 m or
more in width are for material supplies, external communications, support, and emergency shelter, if
necessary.[19] The outward access conditions of a shelter determine the disaster management functions. The
CPA [14] proposed five types of emergency road:

o Emergency access roads, at least 20 m, are used to ensure barrier-free access to the affected areas. To
connect to other districts, and to crucial rescue bases. Traffic control may be necessary for rescue efforts.

e Rescue roads, at least 15 m, are used to transport rescue supplies, equipment, and personnel. They form a
complete rescue road network with the emergency access roads.

e Emergency evacuation roads are those used by affected people to access emergency shelters. Every street
block must connect at least two emergency evacuation roads to prevent hampering the rescue efforts if
the only access road is blocked.

e Firefighting roads are sandwiched between incombustible buildings and provide sufficient width for
vehicle passage and space for the manoeuvres of firefighting vehicles.

o Alternative roads are those not included as firefighting roads or emergency evacuation roads. These roads,
according to the hazardous locations in a city, are alternative routes for evacuation and rescue efforts in a
disastrous event.

The Green Space and Disaster Prevention Association (GSDPA) proposed two types of ESP-related facility:
an “ESP facility” and a “typical park facility that can be used for disaster management,” including landscaped,
resting, recreational, exercising, cultural and educational, and public and management facilities as well as
others.[27]

Five types of program configuration for shelters have been suggested: the command and management zone
(including the command post and registration), accommodation zone (including a single men’s quarter, single
women’s quarter, family quarter, and special care quarter), material management and catering zone (including
supply distribution area and storage area), medical service (including prayer rooms), and a zone for other
supporting services (including reception and bathrooms). The accommodation zone is the most crucial.

The preparation for a shelter includes disaster management bases and facilities. The soundness of disaster
management bases are highly related to the environmental conditions (e.g., square, internal routes, entrance, fire-
free buffer trees and established park instalments), and facilities refers to the establishment or improvement of
facilities (e.g., emergency operation base as well as water storage, emergency, indication, communication,
sheltering, and firefighting facilities;[20]). Peng and Lin (2003) suggested that the timeline of a disaster and the
response actions should be examined separately.[11] For the evacuation stage, sufficient and safe sheltering
space should be provided; for the rescue stage, the key is to provide initial medical service and material supplies
for the victims, and therefore, attention should be paid to the storage and use of materials; and for the
accommodation stage, the sufficient supply of materials and equipment must be ensured to allow the victims
enough time to relocate to long-term housing.
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3. Evaluation Process and Framework

3.1. Definitions and Settings

An ESP provides recreational and relaxing functions and fulfils emergency response requirements; therefore,
ESPs must meet at least four basic conditions: (1) a sufficient sheltering area; (2) adequate accessibility; (3)
adequate connections to neighbouring facilities; and (4) a program configuration that meets the demands of
emergency scenarios.

ESPs can be divided into four types: temporary emergency shelters, neighbourhood ESPs, regional ESPs,
and city-wide ESPs.

o Immediately after a major earthquake, people evacuate to nearby temporary shelters. These are open
spaces, such as small parks and green spaces at street corners, with an area of at least 500 m® and a
service radius of 300-500 m;

o Neighbourhood ESPs are for short-term accommodation and require a space of approximately 1-3 ha
with a sheltering area of 2,000-6,000 m?, which is sufficient for accommodating 500-1,500 people.
These spaces require a service radius of 600 m [3] and must provide accommodation for 3-14 days. The
adjacent roads are emergency evacuation roads at least 8 m in width.[11][19]

e When medium or long-term accommodation is required, people are relocated to regional or city-wide
ESPs. These must be 3-8 ha in size and able to accommodate 1,500-2,000 people. These parks must
connect directly to at least one emergency access that is at least 20 m wide or to a rescue road at least 15
m in width. The service radius is 2 km.

e City-wide ESPs must be at least 8 ha in size, with a usable shelter space of at least 8,000 m?, and
accommodate 2,000 people. In addition to having a large capacity, these parks must serve several key
roles, such as accommodating a command post, logistics support centre, and recovery base. Therefore,
these parks must connect directly to at least one emergency access that is at least 20 m wide or to a
rescue road at least 15 m in width.

3.2. Development of Planning and Evaluation Process

In the context of shelter response to natural disasters, shelter is a process in addition to a product.[25] This
study developed a set of evaluation, planning, and operation processes that simplify the entire planning process.
The process comprises: location selection, program configuration, facility preparation, and a management
system. Location selection is a required process, whereas the other three processes are based on particular needs.

3.2.1. Location Selection

An investigation of particular disaster histories, existing functions, the location, the natural environment, the
evacuation area, and additional necessary information is required. Knowledge of the effective sizes of parks and
the widths of connecting roads enables ensuring the functionality and accessibility of parks. The key point in
selecting the location for an ESP is the evaluation of environmental hazard characteristics, which is a required
evaluation; combining this evaluation with a park-environment-status survey enables evaluating the external
environment and internal space of parks.

Large inflows of victims are expected during a disastrous event. It is necessary to monitor the population
dynamics in various locations and apply the collected information in space management. Evaluating an ESP
should entail determining the size and shape of the park, the usable shelter space, and access to installed
facilities. Typically a park with a size exceeding 0.6 ha and of which at least 40% is usable shelter space
gualifies as an ESP.

3.2.2. Program Configuration
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The second stage involves zoning as well as estimating the sheltering space and capacity. Regarding zoning,
the necessary facilities in an ESP comprise three types, administrational management, life-support, and water
utility facilities, which are arranged depending on the environment of individual parks. The administrational
management facilities are used to maintain the its functions and are staffed by personnel from public offices, as
well as volunteers. The life-support facilities are provided to satisfy the basic needs for daily life. The water
supply is the most crucial component of basic life needs. Regarding the estimation of sheltering space, once the
information of an environmental survey is available and the established park instalments (buildings, vegetation,
etc.) are deducted from the total park area, the effective sheltering space is calculated and the capacity is
determined on the basis of a space requirement of 4 m” per person.

3.2.3. Facility Preparation

Facility preparation involves estimating material demands and tent configurations. In estimating material
demands, the number of facilities required for preparing an ESP is based on the ESP carrying capacity. These
facilities include accommodation, water utility, sanitation, emergency response, power supply, lighting,
communication, signs, as well as food resources and life-support supplies.

Regarding the tent configuration, the number and location of required tents and how they are erected are
estimated on the basis of the capacity. Walkways between tents and the distance from vegetation must be
considered. Because most families have six or fewer members, tents for six people (2 x 2.7 m) are used to
estimate capacity.

3.2.4. Management System

The management system of an ESP involves typical park management and ESP management. The park
management department has the management responsibility, because parks are provided for recreation and
relaxation during times of normal operation. Once an ESP is established in a time of disaster, an authorising
centre must assume management. Therefore, a general management program is required particularly for the
water supply as well as for building and waste management.

4. Conclusions and Suggestions

Because of climate change and the increasingly unpredictable risk of disasters, implementing adaptation
strategies and disaster prevention measures has become crucial. The configuration of an ESP addresses the need
for emergency shelter and the accommodation of victims of major earthquakes. The following valuable
conclusions were reached:

e This ESP evaluation standard is a set of simple principles that consider the environmental conditions of a
park and the population distribution in individual areas.

e The four stages of transforming a current park into ESP is proposed. This procedure enables selecting an
appropriate site and systematically developing it into an ESP.

e The key points for disaster management include the autonomous management of people in a disaster area
and the support from civilian volunteers in the case of a disaster.

e Regarding the preparation of materials, a meticulously designed and appropriate open-contract system
should be established to prevent a situation in which stored materials perish and are unusable in the case
of a disaster.
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