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Abstract

Purpose

The present study aims to analyze the accessibility and adequacy of the emergency assembly areas
(EAAs) in Kadikéy which has the highest ratio of at-risk buildings in Istanbul.
Design/Methodology/Approach

In this study, accessibility and adequacy of the EAAs are analyzed. To analyze the accessibility
network analysis carried out within a geographic information system (GIS) program is used.
Through an accessibility analysis, the ratio of the population that resides within 500 m walking
distance of each EEA was ascertained. Furthermore, an adequacy analysis was carried out to
measure the size of each emergency assembly area, and its adequacy for the population within its
catchment area was analyzed. In addition, an accessibility and adequacy analysis were made of the
social infrastructure facilities that have been defined as second-level emergency assembly areas.
Findings

According to the research findings, 57 percent of the current population of the district resides
within 500 m of one or more of Kadikdy’s 73 EEAs. It was found also that the emergency assembly
areas accessible by three-quarters of the population within 500 m could be considered inadequate.
Based on these findings, it was concluded that emergency assembly areas should be of adequate
size, away from disaster risks and accessible to all residents, and that the standards for the open
and closed areas within the emergency assembly areas should be defined in legislation and
included as mandatory in future plans.

Research Limitations/Implications

The research was limited to Kadikdy which has the highest ratio of at-risk buildings in Istanbul.
Originality/Value

When evaluated alongside relevant studies regarding EAAs, the present study can be said to
contribute to literature in its analysis of both the accessibility and adequacy of the existing EAAs
and secondary assembly areas, taking a holistic approach, the study makes use of a network
analysis method in the GIS program to identify the number of people living in each residential
structure within the Kadikdy district. In addition, the study seeks to contribute further to literature
by measuring the accessibility of social and technical infrastructure within the city planning
discipline through a network analysis.

Keywords: Disaster risk, emergency assembly areaq, integrated disaster management, network
analysis, urban planning
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INTRODUCTION

Turkey’s urban areas are home to some 93 percent of the country's
population (TUIK, 2019), and the risks that have come to be associated
with urban areas related to disasters have had a significant effect the
current situation and the urban development of cities. In the first
decades of the 2000s, the risks associated with such natural phenomena
as earthquakes, floods, floods, tsunamis, storms, hail, torrential rain,
extreme temperatures and drought that were affecting Turkey’s cities
started to be discussed. The 1999 Marmara-Golciik earthquake, the
2011 Van earthquake, the 2020 Elazig-Malatya earthquake, the 2009
Ayamama flood, the 2016 Mersin flood, the 2018 Ankara Mamak flood
and the 2019 Diizce flood are just a few of the various disasters
witnessed in our country within the last two decades. Similar natural
events affecting cities, how it was prepared to settle in Turkey against a
variety of disasters and the discipline of disaster management have
risen to the top of the agenda in the discipline of urban planning.
“Disaster management” involves analysis, planning, decision-making
and evaluation activities and the organization of available resources
with the objectives of preparedness, risk reduction, intervention and
protection against various hazards (Kadioglu, 2008, p.12). Disaster
management is thus an integrated approach that includes not only
disaster response and post-disaster recovery processes, but also pre-
disaster preparedness and damage limitation activities. In this context,
it is of vital importance to establish emergency assembly areas (EAA),
which is the first stage area prior to moving on to the evacuation area!
and to establish temporary shelters in the wake of a disaster. EAAs,
serve various functions in disaster management, as muster points,
evacuation areas, emergency aid centers and temporary accommodation
areas. For this purpose, Spaces that usually function as parks, public
squares, sports arenas and religious and educational facilities can be
refunctioned as emergency assembly areas (UDSEP?; KENTGES3). The
size, spatial distribution, usability, accessibility and connections to
emergency transportation routes of EAAs earmarked for use in the
event of a disaster are of vital importance. The previous earthquakes in
Istanbul, which is home to approximately one-fifth of the country's
population, and the large earthquake that is predicted to hit Marmara*
have led to an increase in the discussions of the need for EAAs that was
first identified after the Marmara earthquake in 1999. However, these
discussions have mostly centered on the number and size of these areas,
and whether or not they are zoned for construction. For an integrated
disaster management approach, however, the accessibility of these
areas and their adequacy for the existing population should be
discussed as a priority within the planning discipline. Researching the
adequacy and accessibility of the EAAs for compliance with the planning
criteria is the main research question of the study. The present study
aims to determine the level of accessibility and adequacy of the

1 Evacuation areas; It refers
to the wider areas where
people will be evacuated
safely from the disaster area,
close to transportation
routes and larger than the
emergency assembly areas.

2 National  Earthquake
Strategy and Action Plan

3 Urban  Development
Strategy-Integrated  Urban
Development Strategy and
Action Plan (2010-2023)

4 It is expected with a
probability of 62% that an
earthquake with a
magnitude greater than 7
will occur within the next 10
years in the Marmara region
(istanbul Urban
Transformation Master Plan
Analysis data, 2016).



5 Kadikdéy District also
according to JICA Disaster
Prevention /  Mitigation
Basic Plan (2002); this is
among the Istanbul districts
where the ratio of parks and
open spaces to people,
required for pre-evacuation,
is the least.

6 Accessed from:
https://www.metro.tokyo.lg.
jp/english/guide/bosai/inde
x.html.
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established EAAs based on an analysis of Kadikdy,5 as the Istanbul
district with the largest number of at-risk buildings.

Most of the research on disaster preparedness in the international
literature are directed towards temporary shelter areas (Kar and
Hodgson, 2008, Li et al. 2012, Chen et al,, 2017). In addition, there are
some crucial studies regarding emergency assembly/evacuation areas
in the international literature. One of the most crucial of these is the
“Disaster Preparedness Tokyo” report (TMG, 2015). The Tokyo
Metropolitan Government has published a “Disaster Preparedness
Tokyo” to help people get prepared for various disasters. It contains
easy to understand information on how people use evacuation places,
temporary evacuation area and evacuation center during the disasters.
This information also proactively prepares people in the event of an
emergency (TMG, 20156). Furthermore; Tansley et al. (2015) evaluated
the level of accessibility of the emergency service areas in Namibia and
Haiti; and Ye et al. (2012) analyzed access to temporary shelter areas
under different scenarios within the Lujiazui Street region in Shanghai.
Wex et al. (2014) develops a corresponding decision support model that
minimizes emergency response times.

As for national cases; there have been previous studies questioning the
accessibility and adequacy of emergency assembly areas and evaluating
their features from different perspectives. Aksoy et al. (2007)
determined that the green areas in the Fatih district of istanbul would
be appropriate as muster points after examining the status of these
areas before and after the Marmara earthquake. Cinar, Akgilin and Maral
(2018) made an analysis of the location and characteristics of the EAAs
in the district of Karsiyaka in Izmir and compared the results with
national and international standards; while Zengin Celik et al. (2019)
analyzed emergency assembly areas in different urban textures in the
Narhdere district of Izmir; Aman (2019) investigated the landscape
infrastructure of the EAAs within the open and green areas of the
Bagailar district of Istanbul; Erdin et al. (2018) studied the EEAs within
the Izmir province, analyzing their integration with the transportation
network; and another such study was carried out by Buldurur and
Kurucu (2015), who investigated emergency transportation connections
in Istanbul. On the subject of accessibility, Erdem, Erdin and Ozcan
(2017) examined the accessibility of emergency assembly areas during
disasters; while Zengin Celik et al. (2017) evaluated the usability of
EAAs. In their study, Unal and Uslu (2016) carried out a network
analysis using a geographic information system (GIS) program in which
they examined the accessibility of the temporary shelter areas in Adana.
When evaluated alongside these previous studies, the present study can
be said to contribute to literature in its analysis of both the accessibility
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and adequacy of the existing EAAs and secondary assembly areas,’
taking a holistic approach, the study makes use of a network analysis
method in the GIS program to identify the number of people living in
each residential structure within the Kadikoy district. After an analysis

7 Religious facility area,
education facility area,
sports facility area, health
facility area etc.
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of the findings, the study identifies the regions that are most in need of
intervention and improvement.

In addition, the study seeks to contribute further to literature by
measuring the accessibility of social and technical infrastructure within
the city planning discipline through a network analysis. In the scope of
this study, the integrated approach to disaster management and the
situation in Turkey were firstly investigated, after which the planning
criteria related to emergency assembly areas were explained.
Afterwards, the national laws and regulations related to EAAs were
evaluated, and the responsibilities defined in city planning legislation
were analyzed. In the Method section, the data set and the analysis
method applied within the research were explained, and the findings
related to the accessibility and adequacy of the EAAs in Kadikdy were
presented. This section also presents the results of the analyses of the
accessibility and adequacy of the social infrastructure (Cinar et al,
2018) in the locations defined as secondary assembly areas. Finally, the
results are evaluated and suggestions are made related to disaster
management and EAAs, primarily for the Kadikoy district.

LITERATURE REVIEW

Integrated Disaster Management Approach and the Situation in
Turkey

Policies related to disasters underwent a substantial reworking toward
the end of the 1990s. One of the most important goals of these changes
was to address the post-disaster “dressing the wounds” activities that
had previously shaped disaster policies, and involved the development
of a disaster management approach that included policies aimed at the
development of disaster preparation and risk reduction approaches
after determining pre-disaster hazards and risks (Balamir, 2007). This
new approach to disaster management aimed to reduce the long-term
macro losses linked to disasters (Balamir, 2007). Reducing the negative
effects of disasters on sustainable development has become one of the
global targets (Okay, 2019). The economic losses linked to disaster risks
exceed the dimensions of the country8. The increase in the economic
losses attributable to disasters since 1981 has been greater than the
increase in per capita income,® and disasters are, without doubt, among
the most significant problems preventing sustainable development
(Kadioglu, 2011; Okay, 2019). The International Decade for Natural
Disaster Reduction (IDNDR) study of the United Nations was accepted
as the starting point for new policies in an integrated approach to
disaster management for the 1990-2000 period, after which, a new
period of radical change in disaster management was embraced in line
with the new strategies determined at the Yokohama Conference (1994)
and with the “International Strategy for Disaster Reduction (ISDR)”
established in 2000 in which these strategies were applied. The
organization behind the ISDR hosted the Kobe Conference, and
published a new declaration entitled the “Hyogo Action Framework”

8 Compiled from Murat
Balamir's speech during the
Gazi University City Talks in
2015.

9 Compiled from Murat
Balamir's speech during the
Gazi University City Talks in
2015.



10 In our country, the August
17 and November 12
earthquakes of 1999 caused
more than 17,600 deaths,
and economic loss was
calculated to be over $12
Billion (Giiler, 2008, p.40).

11 For example, the Disaster
Mitigation Act enacted in the
United States in 2000
(Disaster Mitigation Act)
(Balamir, 2007).

12 Disaster ~management
stages include risk reduction
efforts and planning studies
(Kadioglu, 2011).

Figure 1. Classical disaster
management cycle (adapted
from Kadioglu, 2011).

13 Regulation No. 1959 -
7269 on
Assistance to Be Entered into
Effect Regarding Disasters
Affecting the Life of the
General Public; The State of
Emergency Law No. 2935,
which came into force in
1983; the Zoning Law No.
3194, which came into force
in 1985; the Regulation on
Emergency Aid Organization
and Planning Principles
regarding Disasters
numbered 88/12777 in
1988; the Regulation on
Buildings to be Constructed
in Disaster Areas in 1996;
and the Regulation on Prime
Ministry Crisis Management
Center, numbered 96/8716
that entered into force in
1997 (Balta, 2013, p.70,71).

Measures and
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(2005-2015) (Balamir, 2007, p.32). In the “Disaster Risk Reduction
Global Assessment Report” published by the United Nations Office for
Disaster Risk Reduction (UNISDR) in 2013, the damage to the global
economy resulting from natural disasters was determined to be $2.5
trillion in 200010 (Kundak, 2014). Many countries have developed their
own regulations and practices related to risk mitigation, especially since
the Yokohama Conference!! (Balamir, 2007, p.32). Within the scope of
these regulations and practices, the most important role of integrated
disaster policies is identifying the multiple risks that may lead to loss of
life, property and environment, and to minimizing potential losses in the
wake of disasters by reducing these risks (Balamir, 2007; Kadiogluy,
2011; Tezer & Tiirkoglu, 2008). The main beneficiaries of the new
international disaster policies can be summarized as “urban areas”
(especially areas where population and infrastructure are concentrated)
and “low-income groups”, and “participation” processes, as common
issues that should be observed. Accordingly, the concept of integrated
disaster management!? (Figure 1) involves analysis, planning, decision
making and evaluation processes, covering all segments of the society,
and preparing for all kinds of hazards, reducing possible risks and
losses, and steering the post-disaster response and recovery stages
(Kadigglu, 2008; Kadioglu, 2011; Tezer, 2001; Tezer et.al. 2015).

Risk Management
Preparedness

Risk Forecast a.nd

Reduction early warning
Disaster
Impact and
Reconstruction needs analysis
Recovery Response
Crisis Management

Radical changes were made to disaster-related policies after the 1999
Marmara earthquake in Turkey. An analysis of the legal and
administrative situation!3 prior to 1999 reveals that focus was mostly
on the post-disaster response and recovery phase, and its spatial
content, and that disaster risk reduction studies were few in number
(Kadioglu, 2008; Kadioglu, 2011; Giiler, 2008; Balamir, 2007; Okay,
2018; Tezer et al,, 2015). Although studies were launched to determine
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potential hazards and risks and to take short-term protective measures
and long-term preventive measures in Turkey's 1989 National Report as
part of the "International Decade for Natural Disaster Impact Mitigation"
drive of the United Nations (covering the years 1990-2000), these
studies have not been successful due to lack of resources and problems
in application (Giiler, 2008, p.37). A new radical era in disaster
management was embraced following the devastating 1999 Marmara
earthquake in Turkey. As a result of the economic, social and
environmental losses resulting from the earthquake, studies of disaster
risk reduction and disaster resilience started to be given priority
(Kundak, 2014; Okay, 2018). The “Disaster Prevention/Mitigation Basic
Plan-2002” prepared by the Japan International Cooperation Agency-
JICA for Istanbul in 2002, is one of the most important examples of new-
period studies, containing suggested approaches to damage estimation
and risk reduction. Following this, through the Istanbul Earthquake
Master Plan (2003) prepared by Bogazici University, Istanbul Technical
University, Middle East Technical University and Yildiz Technical
University, the different forms of urban risk (macroform risks, urban
texture risks, land use risks, production loss risks, special risk areas,
special building risks, risks arising out of dangerous use, emergency
officer distribution risks, open areas risk analyses) were identified for
the first time, and suggestions of how to reduce the risk of disasters
were brought to the table with mitigation planning (Balamir, 2004;
Balamir, 2011). The plan also introduced an “Action Plan” for high-risk
areas where priority interventions were required, and provided details
of the plan. The mitigation plan, containing detailed disaster risk
reduction suggestions to raise the safety and resilience of Istanbul, still
constitutes the basis for today's master plan studies, although it could
not be applied (Istanbul Deprem Master Plani-IDMP, 2003). The
Disaster and Emergency Management Presidency (DEMP), which was
established in 2011 in accordance with the Law No. 5902 on the
Disaster and Emergency Management Presidency, prepared a National
Earthquake Strategy and Action Plan-2023 (NESAP) aimed at reducing
the risks associated with disasters and facilitating the creation of
resilient urban systems. The Turkey Disaster Response Plan (TDRP) and
the Turkey Disaster Risk Reduction Plan (TDRRP) strategic documents,
and the Provincial Disaster Risk Reduction Plan (PDRRR) are ongoing
studies into the reduction of risks in the new era (Okay, 2019, p.55). In
the recent development plans, the Ninth Development Plan proposes
given the task and authority to prepare mitigation plan to local
governance (Dokuzuncu Kalkinma Plani, 2006) and the conducting of
micro-zoning studies in areas where there is a high risk of disaster, and
the findings of these studies are to be taken into consideration in the
zoning plan, as stated in the Tenth Development Plan, prioritizing the
areas at the greatest risk of disaster (Onuncu Kalkinma Plani, 2013 ). In
the Eleventh Development Plan, it was suggested that resilient urban
systems and effective disaster management are also required to support



13 T.C. icisleri Bakanhg, Afet
ve Acil Durum Yoénetimi
Bagkanligi, Basin ve Halkla
fliskiler Miisavirligi. (2019).
“Toplanma Alanim Ogren ki
Canin  Sag  Olsun-Basin
Duyurusu”. Accessed from:
https://www.afad.gov.tr/top
lanma-alanini-ogren-ki-
canin-sag-olsun

14 T.C. icisleri Bakanlgi, Afet
ve Acil Durum Yonetimi
Baskanligi, Basin ve Halkla
fliskiler Miisavirligi. (2019).
“Toplanma Alanini Ogren ki
Canin  Sag  Olsun-Basin
Duyurusu”. Accessed from:
https://www.afad.gov.tr/top
lanma-alanini-ogren-ki-
canin-sag-olsun
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sustainable urban development; and the plan also proposed a
development plan that takes into account disaster risks and hazards,
along with provincial disaster risk reduction plans (On Birinci Kalkinma
Plani, 2019). These developments in local governance can be assessed
through an analysis of two laws. While planning studies related to
natural disasters are proposed in the Metropolitan Municipality Law No.
5216; Municipality Law No. 5393 contains statements related to
emergency planning, covering mostly the post-disaster period. The
regulations on Spatial Planning and Construction, which came into force
in 2014, details the measures to be taken when carrying out urban risk
analyses or mitigation plan studies in urban regions where the risk of
disasters is high., and to base them on the plans. Although the
applications of the Law on the Transformation of Areas under Disaster
Risk, numbered 6306, which entered into force in 2012, is aimed at risk
reduction, its focus is on construction and ground risk. Master plan
urban transformation studies have been carried out in certain provinces
and districts, but have yet to be integrated into the spatial planning
system and have not become nationally widespread.

In the developments mentioned above, although proposals for the
disaster risk reduction plans are embedded within the legal and
administrative framework, the many applications made in Turkey to
date have been mostly directed at post-disaster response, while the
participation dimension is observed to be lacking. Disaster management
systems have become more widespread over the last decade, however a
number of problems have been encountered, such as the lack of
sustainability in the current preparedness and risk reduction stages, the
inadequate participation of all stakeholders in the planning and
decision-making processes, and the lack of effective studies into urban
resilience (Okay, 2019). The planning of post-disaster evacuation areas
is one of the most important components of disaster preparedness and
risk reduction efforts, and can be categorized under three headings:!3
emergency assembly areas, evacuation areas and temporary shelter
areas. Although emergency assembly areas were defined in our country
after the 1999 Marmara earthquake, there are still significant
deficiencies in their adequacy and accessibility, and so the criteria to be
followed when planning such areas and their status in planning
legislation should be examined as a priority.

Planning Criteria for Emergency Assembly Areas

EAAs, known also as local evacuation areas or pre-evacuation areas
(JICA & IBB, 2002), are defined as “safe areas to where people can
relocate away from potential hazards” until temporary shelter centers
after a disaster and emergency can be established.1* Such muster points
play a crucial for those who survive the first shocks after a disaster,
being places they can their relatives,
communication, gain access to health information, satisfy their human
needs, and transition to regional evacuation areas and temporary

where locate access
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shelter areas in the future. Emergency assembly areas, referred to also
as gold watches (Ergilinay et al., 2008), play a crucial role in the first 72
hours following a disaster. The present study plays an important role
when planning the accessibility and adequacy of these areas.

As stated in the previous section, while the strategic plans and action
plans at a national level define targets and strategies aimed at creating
more sustainable and resilient urban developments against disasters, in
the planning regulations, the planning criteria of these areas are not
clearly defined. According to the National Earthquake Strategy and
Action Plan (2012-2023) prepared by the Disaster and Emergency
Management Presidency (DEMP), and the Integrated Urban
Development Strategy and Action Plan (2010-2023) prepared by the
Ministry of Environment and Urbanization, transportation and
evacuation corridors, emergency assembly and temporary shelter
facilities etc. are to be provided to allow a rapid and effective response
in the event of a disaster. To meet these objectives, the social
infrastructure and their standards should be determined to be used
after disasters according to the population and needs. In spatial
planning, therefore, it is proposed to consider such functions as
assembly points and transportation, health services, temporary shelter
and logistics as a whole in the event of an emergency. However, it is
stated that only under the title of implementation development plan in
the regulations on Spatial Planning and Construction (Article 24, Clause
10) that the opinions of institutions and organizations related to
assembly areas will be collected, and that analyses and researches will
be carried out based on this data. That said, assembly points are not
included in the plans of diverse scale, and the regulation on Spatial
Planning and Construction includes only suggestions. The Planned Areas
Zoning Regulation contains details of the use of national gardens as
assembly points in the event of a disaster, although the planning criteria
of such areas in terms of size, availability, links to emergency
transportation routes, accessibility, adequacy, etc, have not been
embraced in the regulation. Accordingly, determining the criteria to be
followed in the planning of these areas is crucial for the enhancement of
safety. Although no direct or precise planning criteria for emergency
assembly areas has been produced in literature, there are diverse
studies from which clues can be taken.

In the criteria proposed in the "Disaster Prevention Reduction Basic
Plan" prepared for Istanbul by the Japan International Cooperation
Agency (JICA & IBB, 2002), as one of the main reference institutions in
disaster risk reduction studies, the emergency assembly areas are
evaluated at two scales, being "local evacuation areas" (emergency
assembly areas) and "regional evacuation areas". Within this plan,
emergency assembly areas have been determined at a neighborhood
scale, with parks and open spaces as well as public lands and facilities in
each  neighborhood unit (primary school wunit, 300-500
households/1500-2000 people) identified that can be easily accessed



15 Very small parks and open
spaces are not suggested an
assembly area in order to be
safe against building damage
to the environment after the
disaster (JICA & IBB, 2002).

16https://www.cnnturk.com
/video/turkiye/toplanma-
alanlari-nasil-olmali, = Date
accessed: 22 January 2020

17 In the social facility areas
that can be used as an
emergency shelters in the
study, the confined space
standard per person has
been accepted as 3.5-4.5 m2.
(Cinar et al,, 2018).

18 In the Disaster Regulation
for Infrastructures No.
26435, issued in 2007,
design and engineering
calculations been made
obligatory so that
infrastructure facilities are
resilient to natural disasters.
In addition, the minimum
requirements been made
obligatory for the material

selection, construction,
operation, maintenance and
repair of infrastructure
facilities.
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by the public. Although there are public schools and mosques in all
neighborhoods that are easily accessible, it has been determined that
parks and open spaces of 2000 m2 (minimum 500 m2)15 may be the
most suitable locations as pre-evacuation areas, since schools and
mosques are not seismically resilient. That said, disasters can occur in
any weather conditions (snow, rain, storms, etc.), as emphasized in
some studies, and human needs in winter conditions may not always be
best met in open spaces. For this reason, sports arenas, and religious
and educational facilities that have no nearby explosion risk (such as a
gas station) and are earthquake resistant should be preferred as
assembly points.l6 As can be understood, there are two different
approaches to the determination of appropriate emergency assembly
areas. When these approaches are evaluated together, in the wake of a
disaster, publicly-owned parks and green areas with no restricting
elements within the structure or the surrounding areas should be
treated as priority muster points (JICA & IBB, 2002; Zengin Celik et al.
2019). The presence of restrictive elements around such social facilities
as schools, religious facilities, sports arenas (walls, fences, etc.) make
them more appropriate as secondary assembly areas when evaluated in
terms of earthquake resilience (Zengin Celik et al. 2019; Cinar et al,,
2018). On the other hand, some social facilities may offer emergency
shelter in different climates, may have been made earthquake resistant,
may better meet human needs and may have more usable features than
parks and green areas. However, social facilities that have been made
earthquake resilient and that can provide emergency shelter!’” in
different climatic conditions have more usable features than parks and
green areas in terms of satisfying human needs.

Along with the quality of EAAs, another crucial criterion is the
accessibility of such areas. Emergency assembly areas should be
planned within a maximum walking distance of 500 meters of
settlements, and should have a topography that permits easy and safe
access to all segments of society, being within a 15-minute walk for also
the elderly and children (Tarabanis & Tsionus, 1999). Roads that are
less than 7 meters wide are at high risk of closure (98%) in the event of
a disaster (JICA & IBB, 2002), and so this should be taken into account
when assigning such areas. Along with transportation, other technical
infrastructures (natural gas, drinking water, sewerage network,
rainwater, etc.) should be made resilient against various disasters.18
Another crucial criterion when determining the location of EAAs is
topography, soil type, climatic features, and geological and
geomorphological features. In the criteria defined by AFAD, while
describing the determination of flatlands as assembly areas, it is
suggested that the ideal slope value should be in the range of 2-4
percent in order to prevent rainwater from accumulating in the area
(Cinar et al. 2018). Of the places to be determined as muster points, fault
lines, stream beds, sand dunes, swamps and valley floors, and areas
prone to landslides, floods, tsunamis, liquefaction and rockfalls etc.
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should be avoided as secondary hazards!® (Kadioglu, 2011). Assembly
areas should also be planned considering the climatic conditions in
diverse geographies. For example, taking into account the dominant
wind direction to ensure air circulation in regions prone to high
temperatures and humidity, and having adequate vegetation to provide
shade are crucial design features that will increase the usability level of
assembly areas when considered together with building densities and
structure layouts. In addition, the possibility of unexpected/sudden
climate changes should be taken into account, and assembly areas
should be planned to include enclosed spaces that can protect people
against such factors as excessive rainfall, extreme temperature, hail and
storms within the first 72 hours following the disaster. As such, EAAs to
be used in the event of a disaster, the emergency transportation routes,
and the evacuation and temporary shelter areas should be designed to
be least affected by urban risks.20

As can be understood from the above, there are many criteria to be
taken into consideration when planning EAAs, although this study is
focused on the accessibility and adequacy criteria, as prominent factors
when planning social and technical infrastructure areas.

DATA AND METHOD

This study of integrated disaster management and emergency assembly
areas (EAAs) takes the Kadikdy district of Istanbul, which has the
highest ratio of at-risk buildings in the city, as the case study area.
Within the scope of this examination the accessibility and adequacy of
EAAs is analyzed, while related to these two analyses, the social
infrastructure areas in Kadikdy are examined as secondary assembly
areas.

For the purpose of this study, the EAAs in Kadikdy defined by the
Disaster and Emergency Management Presidency (DEMP) in the e-
government portal, and the buildings (residential, social infrastructure
or otherwise) and roads detailed on the base map of Kadikdy, provided
by municipality, were used as data. The data was converted into a
geographical information system (GIS) format to make it useable for the
analyses.

19 T.C. Igisleri Bakanhgi, Afet
ve Acil Durum Yonetimi
Baskanligi, Basin ve Halkla
fliskiler Miisavirligi. (2019).
“Toplanma Alanini Ogren ki
Canin  Sag  Olsun-Basin
Duyurusu”. Accessed from:
https://www.afad.gov.tr/top
lanma-alanini-ogren-ki-
canin-sag-olsun

20 Macroform risks, urban
texture risks, urban use
risks, production loss risks,
special risky area, special
buildings risks, risks arising
from dangerous uses,
emergency officer
distribution risks, open areas
risk analysis (IDMP, 2003).



21 There is no information
about abandoned or vacant
building, so it was assumed
that all residential buildings
are inhabited.

22 In this study, when the
catchment areas of EAAs
were calculated with a
network analysis, it was
found that 57% (261,125) of
Kadikéy’s total population
(458,638) had accessed to an
EAA within 500 m; but when
calculated for a buffer zone,
it was found that 80%
(365,760) of Kadikoy’s total
population had accessed to
an EAA within 500 m. It can
be understood from these
calculations that a buffer
zone model that does not
take road data into account
will  provide misleading
results.
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Table 1. Data and sources

Data and usage Source

Emergency assembly areas Disaster and Emergency

Management Presidency

Residential buildings: In base map there is information
of functions for each building. To calculate the
population accessing to EAAs, residential buildings are
use. Buildings with other functions were excluded.

Base map of Kadikdy

Social infrastructure buildings (secondary assembly
areas): Schools, health units, mosques, indoor sports
areas and official buildings.

Roads: They are used for network analysis

Roads narrow than 7 m: They were detected by
measuring cross sections of each road in base map.

[t is important for all inhabitants to be able to access an EAA within 500
m, which is considered a walkable distance for them, including both
children and the elderly, within 15 minutes (Tarabanis & Tsionus, 1999)
for efficient disaster management. In this respect, for the accessibility
analysis, the ratio of the population with access to an EAA within 500 m
was calculated. For this calculation, firstly, the total construction area of
the residential buildings in each neighborhood was divided by the
population of the neighborhood in 2018 to provide the residential
construction area per person for each neighborhood. Then, number of
people living in each building?! was calculated by dividing construction
area of each residential building by residential construction area per
person in each neighborhood.

Na = Ca/ (Cm/ Nm)

Na: number of people living in “a” residential building

Ca: total construction area of “a” residential building

Cm: total construction area of residential buildings in “m”

neighborhood

Nm: population of “m” neighborhood
To calculate the 500 m catchment area for each EAA for the accessibility
analysis, a network analysis module in GIS was used. Instead of a buffer
zone defining a catchment area based on distance as the crow flies, a
network analysis is a spatial analysis method that gives more accurate
results by using distances by road to define the catchment area (Tansley
etal,, 2015; Ye et al,, 2012; Comber et al,, 2008).22 The catchment area of
all EAAs in Kadikdy and their populations were calculated through such
a network analysis.
Additionally, an examination of road cross sections was made in the
accessibility analysis, as roads narrower than 7 m have the high
possibility of being blocked in the event of an earthquake (JICA & IBB,
2002). The EAAs and their 500 m catchment areas were thus
reexamined superposed with roads narrower than 7 m.
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The EAA should be adequate for people living within 500 m. Studies of
disaster management and EAAs, and the criteria defined in these
studies, state that EAAs must be at least 500 m? if efficient disaster
management is to be ensured, and with a minimum of 1.5 m? gross area
for each person (JICA & IBB, 2002). Accordingly, an adequacy analysis
was carried out in which the size of the EAA was divided by the number
of people expected to access the area.

In these analyses it has been determined that not all inhabitants of
Kadikoy have access to an EAA within 500 m, and so the accessibility
and adequacy of the social infrastructures defined as secondary
assembly areas (Zengin Celik et al., 2017; Zengin Celik et al., 2019) was
analyzed.

Aside from being resistant to earthquakes, secondary assembly areas
are of particular importance in the aftermath of those occurring in
winter, providing shelter and such infrastructures as water, electricity
and sewage. To analyze the accessibility of these areas, a 500 m
catchment area for each building was determined with a network
analysis, similar to the way in which the catchment areas of EAAs were
determined. Then, to analyze the adequacy of these areas, the total
construction area of these areas was divided by the population within
the catchment area. In accordance with the standard for temporary
shelter areas, at least 3.5 m? is to be allotted per person (Cinar et al.,
2018). Finally, the total construction area of the secondary assembly
areas, the population accessing these areas within 500 m and the
construction area per person were evaluated on a neighborhood scale.

RESULTS

It was determined from the Disaster and Emergency Management
Presidency system and the Kadikoy city guide that there are 73 EAAs in
Kadikoy. The city guide?* identifies 4 of these (coded as 7, 31, 47 and 67)
as “main evacuation areas”. At the same time, having the appropriate
qualities to meet the requirements of EAAs, the main evacuation areas
were all accepted as EAAs, and all are used normally as parks.

As to the spatial distribution of these 73 EAAs, the neighborhoods of
Kosuyolu and Acibadem located in the northwest of the district; and
Merdivenkdy, Sahrayicedit and 19 Mayis, located in the northeast, draw
particular attention. Furthermore, the Egitim neighborhood has more
EAAs than the others. On the other hand, in the neighborhoods like
Rasimpasa, Caferaga, Osmanaga, Hasanpasa located in the historical
center where there is agglomeration of commercial facilities; and in the
neighborhoods in the east, like Erenkdy, Suadiye and Bostanci, the
number of EAAs is low (Figure 2).

EAAs must be at least 500 m? in size (JICA & IBB, 2002), and 71 of the 73
EAAs in Kadikdy are larger than 500 m? The EAA in Goztepe coded 30
and the EAA located in Feneryolu coded 46 are both between 400 and
500 m>.

24https://webgis kadikoy.bel
.tr/keos/
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To determine the 500 m catchment area of each EAA and the population
within the area, a network analysis on GIS was made.

The population of Kadikdy was recorded as 458,638 in 2018, and it was
determined that 261,125 have access to an EAA within 500 m, meaning
57 percent of the total population have access to an EAA within 500 m.
It was further found that the 500 m radius catchment areas cover 60
percent of the district.

As stated previously, planning EAAs on a neighborhood scale is crucial
both for easy recognition and accessibility. At the neighborhood level,
the ratio of the population with access to EAAs within 500m to
neighborhood population is greater than 80 percent in Merdivenkdy,
Egitim and Kosuyolu, differentiating these neighborhoods from the
others in the district. In the Rasimpasa, Erenkdy, Caddebostan, Bostanci,
Osmanaga, Suadiye and Hasanpasa neighborhoods, where there are
fewer EAAs, but which are home to one-third of Kadikdy’s population,
this ratio is less than 40 percent. The most disadvantaged
neighborhood is Rasimpasa, where there are no EAAs, containing mostly
commercial and service buildings, and where the ratio is less than 1
percent (Figure 3; Table 1).
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An important factor in efficient disaster management is the width of the
roads providing access to EAAs, as roads that are likely to become
blocked in the event of an earthquake (JICA & IBB, 2002) can prevent
access to EAAs. Accordingly, the presence of roads serving EAAs that are
narrower than 7m is examined by superposing in GIS.

As seen in Figure 4, access to the EEAs coded 33, 35 and 37 in the
Caferaga and Osmanaga neighborhoods, the historical center of Kadikdy,
is mostly via roads narrow than 7 m, and so access to these EAAs can be
considered problematic. All the other EAAs are served by roads that are
both narrower than 7 m and wider roads.

Figure 3. Spatial distribution
of 500 m catchment areas of
EAAs in Kadikoy



Figure 4. EAAs, catchment
areas and roads narrower
than 7 meter in Kadikdy
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To determine if the EEAs provide adequate area for the population
residing within 500 m, a adequacy analysis was carried out.

As stated previously, 57 percent (261,125) of the population of the
district has access to an EAA within 500 m, although only 27 percent of
the population (70,119) is within 500 m of an EAA of adequate area (1.5
m? gross area per person), amounting to 15 percent of Kadikdy’s
population.

The EAAs that provide adequate area for the population within their
catchment areas are densely located in the Kosyolu and Sahrayicedit
neighborhoods; where 70 percent and 40 percent of the population,
respectively, have access to adequate EAAs within 500 m. Additionally,
the six largest EAAs, coded 31, 7, 6, 61, 32 and 47 (of which 31, 7, 61 and
47 are evacuation areas) in Kadikdy, provide adequate area for the
population of their catchment area. These EAAs are located in the
Hasanpasa, Fikirtepe, Feneryolu, Zihtiipasa and Osmanaga
neighborhoods where the ratio of the population that can access
adequate EAAs is greater than 20 percent. In contrast, this ratio is lower
than 3 percent in the Bostanci, Suadiye, Dumlupinar, Egitim, Rasimpasa,
Kozyatag1 and Erenkody neighborhoods, which are home to 35 percent of
the population of the district (Figure 5; Table 2).
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Table 2. Catchment area, population and

]

area per person of each EAA in

Kadikoy
Codez | Name of the EAA Area Population | Area per
5 (m?) of 500 m | person
catchment | (m?)26
area
2 Suadiye Istasyon Park 594 9.905 0,06
30 Nadiraga Park 437 6.790 0,06
3 Firuzan Toprak Park 765 10.212 0,07
65 Kurugesme Park 552 7.295 0,08
1 Menekse Park 848 9.561 0,09
35 Sair Nefi Park 730 7.789 0,09
59 Inénii ilkokulu Karsis1 Park 568 5.899 0,10
46 Kuyubas1 Park 453 4471 0,10
28 Karanfil Sokak Park 801 5.946 0,13
57 Kemal Sunal Park 621 4.484 0,14
12 Yesilcesme Park 1055 6.148 0,17
43 Ozlem Sokak Park 1916 8.369 0,23
62 Acibadem Muhtarlik Park 1251 5.279 0,24
56 Dumlupinar Park 1713 6.819 0,25
50 Dumlupinar Muhtarlik Park 745 2.723 0,27
71 Ucgen Park 900 3.281 0,27
16 Behice Yazgan Park 1645 5.833 0,28
4 Baris Park-1 2155 6.362 0,34
10 Ilgin Park 836 2.399 0,35
25 Gardenya Cikmazi Park 2024 5.229 0,39
36 26 Mart Park 1879 4.853 0,39
39 Leylak Park 1444 3.469 0,42

Figure 5. Adequacy analysis
of EAAs in Kadikoy

257 31, 47 and 61 are also
evacuation area

26 The table is sorted by this
column.
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41 Feneryolu Muhtarlik Park 659 1.472 0,45
63 Acibadem Park 1379 2.248 0,61
73 Mimoza Park 944 1.495 0,63
54 Eyliil Park 1978 3.015 0,66
17 Sar1 Kanarya Park 1124 1.649 0,68
29 Dostluk Park 1841 2.558 0,72
8 Ahmet Taner Kiglah Park 2889 3.948 0,73
37 Halk Sokak Park 2239 3.039 0,74
48 Hilton Otel Yan1 Park 1226 1.486 0,82
11 Kozyatag1 Karakol Karsisi Park 2463 2.948 0,84
13 Camlik (IThlamur) Park 5546 5.937 0,93
24 Ekin Park 4661 4.878 0,96
34 Mengi Park 1729 1.629 1,06
64 Sokullu Park 3714 3.355 1,11
14 Ormen Sitesi Park 1187 1.048 1,13
60 Dayanigma Park 2152 1.893 1,14
5 Bais Park- 2 2774 2.294 1,21
26 Akasya Park 3189 2.615 1,22
44 Ceinar Park 3310 2.696 1,23
33 Moda Park 3215 2.591 1,24
9 Zibeyde Hanim Park 3791 2.841 1,33
51 Sanat Park 3075 2.255 1,36
67 Ogretmenler Park 2193 1.311 1,67
55 intas 23 Nisan Park 2657 1.574 1,69
27 Milli Hakimiyet Park 9668 5.362 1,80
53 Onay Sitesi Park 6463 3.564 1,81 7 6 1
18 Kusluk Park 3589 1.763 2,04
42 Doga Park 4469 2.169 2,06
58 Camlik Park 8294 3.928 2,11
70 Seker Park 1233 577 2,14
38 Arapgirli Park 1658 627 2,64
22 Demokrasi Park 10287 3.265 3,15
23 Defne Park 4359 1.279 3,41
19 19 Mayis Park 7524 2.163 3,48
47 Yogurtcu Park 23461 6.483 3,62
68 Manolya Park 3747 1.027 3,65
66 Jan. Er Cemal Tifekgioglu Park 4668 1.253 3,73
49 Merdivenkdy Koru Park 8232 1.985 4,15
72 Kosuyolu Park 11736 2.563 4,58
40 23 Nisan Park 3902 822 4,75
20 Hiirriyet Park 8995 1.869 4,81
61 Yeni Sali1 Pazar1 32294 5.579 5,79
52 Merdivenkdy Park 6036 981 6,15
15 Afet Egitim ve Biliclendirme Park 3106 422 7,36
21 Kriton Curi Park 13928 1.768 7,88
69 Yasam Park 3184 404 7,88
45 Erguvan Park 3378 404 8,36
32 Kalamis Park 28535 3.129 9,12
31 Ozgiirliik Park 108318 10.382 10,43
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Goztepe 60. Y1l Park 88215 3.418 25,81
Fenerbahge Park 48446 48 1009,30
Total 541591 261.125 2,07

Table 3. Catchment area, population and area per person of EAAs at the
neighborhoods scale in Kadikdy

Population accessing | Population accessing
EAAin 500 m EAA that provides
1,5 m? for each
person within its 500
m catchment area
Population | Ratio Population | Ratio
Neighborhood | Population to to
neighb neighb
orhood orhood
popula popula 27 The table is sorted by this
tion tion column.
(%) (%)?7
Bostanci 31.585 11.603 37 0 0,0
Suadiye 23.690 9.340 39 0 0,0
Dumlupinar 11.718 5.537 47 0 0,0
Egitim 13.525 11.774 87 0 0,0
Rasimpasa 13.898 104 1 43 0,3
Kozyatagi 35.230 26.182 74 421 1,2
Erenkoy 32.900 6.406 19 797 2,4
Acibadem 30.041 20.728 69 1.683 56
7 6 2 Fenerbahge 18.166 12.969 71 2.142 11,8
Caferaga 23.379 13.286 57 2913 12,5
Goztepe 37.013 22.280 60 6.435 17,4
Caddebostan 19.221 4.673 24 3.413 17,8
19 May1s 30.964 20.039 65 6.266 20,2
Hasanpasa 15.241 6.019 39 3.449 22,6
Fikirtepe 9.069 4.189 46 2.140 23,6
Merdivenkoy 33.582 28.864 86 7.928 23,6
Feneryolu 24.327 18.538 76 7.595 31,2
Zithtiipasa 8.007 4.668 58 2.655 33,2
Osmanaga 8.487 3.165 37 3.170 37,3
Sahrayicedit 30.901 23.882 77 13.673 44,3
Kosuyolu 7.694 6.879 89 5.396 70,1
Total 458.638 261.125 57 70119 15,3

Almost half of the district population has no access to an EAA within 500
m, and so social infrastructure areas should be evaluated as potential
secondary assembly areas. Such areas provide shelter, which is
important particularly in the aftermath of earthquakes that occur in
winter (all EAAs in Kadikdy are used as parks, and so have no covered
areas), and such basic infrastructure as electricity and water. It was
ascertained in the aftermath of the Elazig-Malatya earthquake, which
occurred in the winter months of 2020, that covered areas are crucial




Figure 6. Spatial distribution
of secondary assembly areas
and their catchment areas in
Kadikdy
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for efficient disaster management. Accordingly, 500 m catchment areas
of each of the social infrastructure buildings were determined, along
with the population living therein. These assembly areas must not pose
a risk, and four of the buildings were excluded from the study, being
considered hazardous.

[t was determined from a network analysis of road data made in GIS that
the catchment areas of the secondary assembly areas cover almost the
entire district (95%), serving 99 percent of the district’s population. On
the other hand, in the area of the Ziihtiipasa, Fenerbahce and
Caddebostan neighborhoods falling outside the catchment area is higher
than for other neighborhoods, with 13 percent of the population of the
Zihtlipasa neighborhood, 8 percent of Fenerbahce and 3 percent of
Caddebostan falling outside of the catchment areas. These areas are also
notable for being outside the catchment areas of EAAs.

To be considered adequate, the covered area within secondary assembly
areas should provide at least 3.5 m? as standard for each person within
their catchment area (Cinar et al., 2018). For the district as a whole, this
value was determined as 3.9 m? although in 12 out of the 21
neighborhoods in the district, this value is less than 3.5 m? In the
Fikirtepe, Sahrayicedit, Merdivenkdy and Dumlupinar neighborhoods,
the entire population can access secondary assembly areas within 500
m, but these areas are not considered adequate in terms of size. In
contrast, this value is 10 times higher than the standard in the Egitim
neighborhood, due to the presence of vast regional social infrastructures
in the form of a university and a state hospital (Figure 6; Table 4).
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Table 4. Catchment area, population and area per person of secondary
assembly areas at the neighborhoods scale in Kadikdy

Total
construction
Population accessing area of | Construction
secondary assembly area in secondary area per
ey | e
Neighborhood | Population buildings
(m?)
Population | Ratio to
neighborhood
population
(%)
Fikirtepe 9.069 9.069 100,0 1.929 0,21
Feneryolu 24.327 24.228 99,6 15.451 0,64
Sahrayicedit 30.901 30.886 100,0 21.402 0,69
Fenerbahce 18.166 16.681 91,8 14.184 0,85
Suadiye 23.690 23.580 99,5 23.059 0,98
Kozyatag1 35.230 34.989 99,3 39.040 1,12
Erenkoy 32.900 32.442 98,6 36.544 1,13
Bostanci 31.585 31.460 99,6 54.480 1,73
Goztepe 37.013 36.705 99,2 76.023 2,07
Merdivenkody 33.582 33.579 100,0 77.355 2,30
Dumlupinar 11.718 11.713 100,0 30.480 2,60
Acibadem 30.041 30.003 99,9 89.049 2,97
Osmanaga 8.487 8.487 100,0 31.491 3,71
19 Mayis 30.964 30.787 99,4 126.274 4,10
Caddebostan 19.221 18.549 96,5 81.338 4,39
Caferaga 23.379 23.372 100,0 120.017 514
Hasanpasa 15.241 15.234 100,0 86.345 5,67
Ziihtiipasa 8.007 6.964 87,0 64.110 9,21
Kosuyolu 7.694 7.694 100,0 99.474 12,93
Rasimpasa 13.898 13.898 100,0 184.743 13,29
Egitim 13.525 13.441 99,4 497.374 37,00
Total 458.638 453.761 98,9 1770162 3,90

CONCLUSION

Integrated disaster management, and relatedly, EAAs, are subjects of
considerable discussion in Turkey, where earthquakes are an inevitable
reality. In the urban planning context, the site selection and size, and
relatedly, the accessibility and adequacy of EAAs are the crucial topics of
analysis. In Istanbul, where the risk of earthquake is high, and where the
one-fifth of the country’s population resides, such studies of EAAs are of
particular importance. In the study, the accessibility and adequacy of
EAAs in Kadikdy, as the district of Istanbul with the highest ratio of at-
risk buildings, were examined. Besides analyzing accessibility of EAAs
as in other studies in the relevant literature, this study tries to
contribute literature by adequacy analysis and by using network
analysis for accessibility.

28 The table is sorted by this
column.
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Within the scope of the analyses, the prominent results for Kadikéy and
suggested solutions to the problems are presented below:

e There are 73 EAAs in Kadikoy.

e Some 57 percent of the district’s population resides within
500m of an EAA, and so new EAAs should be planned for the rest
of the population. The problem should be addressed first in the
Rasimpasa, Erenkdy, Caddebostan, Bostanci, Osmanaga, Suadiye
and Hasanpasa neighborhoods, as the most disadvantaged.

e The EAAs coded 33, 35 and 47 in the Caferaga and Osmanaga
neighborhoods are accessed via roads that are narrower than 7
m, and so alternative EAAs and access routes should be
determined in these neighborhoods.

e Three-quarters of the population have access to EAAs within
500 m that are inadequate in terms of area. This is a general
problem for all neighborhoods in the district. To address this
problem, the standard should be followed across the district,
and firstly in the Bostanci, Suadiye, Dumlupinar, Egitim,
Rasimpasa, Kozyatagi, Erenkoy and Acibadem neighborhoods,
where less than 10 percent of the population have access to
EAAs within 500 m.

e Almost the entire population of the district has access to
secondary assembly areas within 500 m, although the area
provided in these areas in the Fikirtepe, Feneryolu, Sahrayicedit,
Fenerbahge, Suadiye, Kozyatagi, Erenkdy, Bostanci, Goztepe,
Merdivenkoy, Dumlupinar and Acibadem neighborhoods falls
short of the standard (minimum 3,5 m?® per person).
Accordingly, these areas should be increased.

This study of Kadikéy provides important clues to the efficient disaster
management of both other districts in Istanbul and other settlements
across Turkey. For efficient integrated disaster management, EAAs
should be determined; and the accessibility and adequacy of existing
EAAs should be analyzed at settlement scale. When the EAAs have been
determined, their accessibility should be analyzed with a network
analysis to ascertain the suitability of the access roads. After all, EAAs
that are adequate, accessible to all inhabitants and accessed by roads
wider than 7 m; and secondary assembly areas that provide shelter and
basic infrastructures should be planned.

To realize these suggestions, standards related to size, accessibility and
adequacy for both EAAs and secondary assembly areas must be defined
in the legal regulations and land-use plans. The Spatial Plan Preparation
Regulation?? defines a legend for plans of different hierarchies, and the
minimum size for social and technical infrastructure areas like schools,
health units, etc. As such, to realize the decisions contained within upper
scale plans related to integrated disaster management, it is necessary to
define a legend for EAAs in local land use and detailed local plans in
which the social and technical infrastructures are shown.

765




Yasin Bektas & Adem Sakarya

766

This research analyzed the accessibility and adequacy of EAAs; however,
as stated at the literature review, in the wake of a disaster, people
should be transferred to the main evacuation area and temporary
shelter area from the EAAs. For both evacuation areas and temporary
shelter areas, accessibility and adequacy analyses should be carried out
in a new research. Additionally, the study has not analyzed the natural
and design properties of EAAs, and so in future researches it may be
beneficial to analyze both the natural properties of such areas in terms
of geology, soil and slope, and the design properties, such as usability,
and accessibility for all, especially such disadvantaged groups as the
handicapped and the elderly.
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