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ABSTRACT

The purpose of this review is to present the literature base of airport disaster management (ADM) for non-
aviation related events. This study systematically reviews the recent literature to report ADM efforts, identify
gaps for future research and determine related research questions to be addressed. In this study, Systematic
Literature Review (SLR) approach proposed by Denyer and Tranfield (2009) was used. Transparency, audibility
and replicability are the main objectives of this SLR. The studies which were published within the period 2007
and 2017 were reviewed. The papers were screened in the academic databases such as Wiley, Emeraldinsight,
ScienceDirect, SpringerLink, Google scholar and Taylor & Francis. However, papers which are related to the
research aim were only found in Emeraldinsight, ScienceDirect, SpringerLink and Google Scholar. Twenty-three
papers were analyzed including peer reviewed articles and theses. As a result of the review, it was determined
that the previous studies mainly focused on five research topics such as stakeholder collaboration, scheduling
problems, medical preparedness, infrastructure planning and corporate social responsibility. The study is con-
sidered as original in the sense that it is the first systematic research that investigates disaster management for

non-aviation related conditions in airport setting.

1. Introduction

Since the beginning of the third millennium the number, frequency
and scale of disasters have significantly increased. While the number of
natural disasters which took place between 1900 and 1909 was 73, this
number increased to 2788 within the period of 2000-2005 [1]. Ac-
cording to the Center for Research on the Epidemiology of Disasters
(CRED), 8733 people died, and 569.4 million people were affected in
342 natural disasters in 2016. The approximate economic damages
caused by natural disasters was USD 154 billion [2]. The investigation
of another highly respected institution, Swiss Re, shows that 191 nat-
ural and 136 man-made disasters resulted in USD 175 billion economic
losses in 2016. In these disasters 11,000 people lost their lives or went
missing [3]. The figures for the first half of 2017 presents the fact that
149 natural disasters have occurred in 73 countries and caused 3162
deaths, affected more than 80 million people and caused more than
USD 32.4 billion. China, the United States, India, Indonesia and the
Philippines were the top five countries that are the most frequently hit
by natural disasters over the last decade [2].

The increasing loss of human life and financial resources evoke an
enhanced community wide disaster management (DM) capability. DM
is defined as “the organization, planning and application of measures pre-
paring for, responding to and recovering from disasters” [4]. The main
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phases of DM are mitigation, preparedness, response and recovery [5].
In this sense, DM tries to eliminate potential disruptions, provide im-
mediate assistance to disaster affected zones and restore or improve the
conditions of disaster-affected communities or societies [6]. The in-
volvement of multiple actors from the top level of the state, NGOs,
private organizations to individual citizen living in and even out of the
disaster affected community makes DM operations more sophisticated
[7,8]. However, there has been an increase in the tendency to colla-
borate with multiple stakeholders and establish public-private co-
operation in order to manage disasters more effectively [9].

Airport management in an emergency is regarded as a complex
process since emergency conditions put pressure on airport resources
and require a surge capacity in responding to unexpected demand [10].
Furthermore, DM in the civil aviation industry requires integrating
different systems, procedures, mechanisms and exhaustive regulations
with the participation of different agencies and jurisdiction [7,11].
Despite the challenges it is strongly recommended that airports should
play a proactive role in every step of DM [12,13]. In addition, their
involvement in disaster operations is regarded as essential to save the
lives of disaster-victims [14]. Airports which are counted as an essential
part of the air transport system have a critical role to connect various
stakeholders such as individuals, government and private institutions
for the purpose of supporting regional and national growth over the
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past quarter century. For instance, Paris CDG, London Heathrow and
Frankfurt airports provided sufficient airport capacity in the context of
post-war reconstruction as public enterprises [15]. Today, the cyclical
nature of the business environment makes airports provide against new
challenges and demands of ever-changing needs of the community
which they operate in [16-18].

Although airports have a pivotal role in regional economic activities
in normal conditions, they have been gaining more importance in ac-
commodating disaster response and recovery operations. The role that
Port-au-Prince Airport (2010), Kathmandu Airport (2015), Esenboga
Airport (2005), Yamagata Airport (2011), Hanamaki Airport (2008),
Fukushima Airport (2008), Bam Airport (2003) and San Juan Airport
(2017) played in disaster times has demonstrated the need to consider
airports as a critical element of disaster operations in society.
Accessibility, open space, large buildings, redundant communications,
logistics handling systems, intermodal access and security make air-
ports magnets for many stakeholders [19]. Their facilities are used for
different purposes from humanitarian base camp to medical center. For
example; New Orleans Airport engaged in military, humanitarian, and
rescue operations during the Hurricane Katrina in 2005 [20,21]. These
disruptive events have led researchers and practitioners to focus on how
to manage airports in disaster times [e.g. 22-24]. As it is mentioned by
Walter White “Airport facilities can substitute for many other things. But
nothing can substitute for an airport” [13].

Although the existing LRs have studied different aspects of airport
management and made significant contributions to the aviation field,
this study focuses on the ADM. Fig. 1 depicts the focal point of the study
which is the overlap of DM and Airport Management. Considered as a
multidisciplinary research area, DM (A) has been drawing attention
over the last twenty years or so.

Airport management is a distinct field of research which is basically
grounded on management and operations science. The overlap of dis-
aster management and airport management topics (C) creates ADM
which has idiosyncratic characteristics coming from sector specifica-
tions. Airport management has been investigated from various aspects.
However, the focus of this research is Section C (ADM). Thereby, the
papers that have investigated only ADM were selected for this SLR. The
motivation to conduct this research is that no ADM literature review
study was found in the literature. This is the first systematic research
that investigates disaster management for non-aviation related condi-
tions in airport setting. Considering the lack of ADM research in the
literature and the increasing importance of airports in disaster opera-
tions, it is obvious that there is a strong need to identify and analyze
ADM studies in order to show the current situation of the industry and
shed light on future researches on managing airports in disaster times.
In this sense, the main purpose of this SLR is to present the literature
base of airport disaster management for non-aviation related events. In
addition, the objectives of this study are to: identify and analyze ADM
related papers, research techniques and methodologies which have
been used in the papers; summarize the literature of disaster
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Fig. 1. Focus of the research.
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management in airport industry; analyze the literature from thematic
and descriptive perspectives; investigate the roles, success factors of
airports in disaster operations; identify gaps for future research; in-
crease the awareness of airport disaster management among re-
searchers, airport professionals and their stakeholders.

2. Theoretical background

Although the main duty of airports is to carry out passenger and
cargo services, they are also expected to fulfill other critical functions in
society. Disaster experiences highlight the importance of using airports
for different purposes in the immediate disaster response phase and the
necessity of further development to expand surge capacity [25]. They
are not only involved in disaster response operations to provide logis-
tics support but also they are used as medical treatment areas and base
camps [20]. Utilizing New Orleans Airport in military and humani-
tarian operations; Saudi Airport as a medical center; Kathmandu Air-
port as a staging area for goods and medical evacuation can be given as
successful examples. On the other hand, capacity constraints caused
problems in the deployment of emergency items in Port-au-Prince air-
port in the 2010 Haiti Earthquake [20]. In this sense, airports are
considered by communities as essential assets in response to disasters
and this role increases their responsibilities.

Airports are exposed to various kinds of disasters. Non-aviation re-
lated airport incidents can vary in terms of their time, magnitude,
duration and type. They can be classified as natural disasters such as
earthquake or tsunami and man-made disasters such as terrorist attacks
or hazardous materials spills [26]. Disasters increase the pressure on
the availability of airport resources and require capacity increase in
order to respond to them effectively [27]. Airport capacity, operations
management and flight scheduling are essential elements of airport
performance [17]. The demand-capacity incompatibility which is the
result of unforeseeable conditions can reduce the level of airport per-
formance [28]. The consequences of the mismatch are congestion in air
and airport operations, increasing costs and safety of the air transport
system. This leads all stakeholders in the aviation industry to consider
airport capacity utilization problems more delicately [29]. Airport ca-
pacity is one of the main critical issues in disaster times as well. It is
determined by the facilities with the minimum capacity such as airside
(runways and aircraft stands) and landside (terminals) [30]. The airport
capacity problem considers identifying optimum level of design and
expansion capacities for the airport terminal facilities by considering
the demand uncertainty [31]. Since their limited resources are utilized
by multiple stakeholders to fulfill different functions, disaster response
operations face limitations because of inadequate storage for relief
items, fuel drums, parking space for airplanes and space for medical
care units. In spite of the importance of these facilities, most of the ADM
plans do not introduce details of utilizing the limited facilities in the
airports [20].

The majority of airports allocate a great deal of their efforts in en-
hancing their infrastructure for normal conditions. Thus, they ignore
the importance of infrastructure resiliency in the face of natural dis-
asters and other catastrophes. Airport resiliency is defined as “the ability
of an airport to cope with or adapt to stress and enable airports to operate at
a satisfactory level and restore quickly” [32]. When a disaster strikes, it
creates severe impacts on nearby communities, resulting in an urgent
need of relief material. Airports’ role as a recovery agent which has
logistical means makes them ideal candidates to store and transport aid
materials to the disaster area. Having advanced physical and opera-
tional infrastructure can facilitate to achieve logistical efficiency and
supplying critical relief items in emergency situations. In addition,
providing resilient airport infrastructure will accelerate urban recovery,
reduce the time and finance spent in the post disaster phase [21]. All
these critical functions lead airports to make more comprehensive
disaster management planning in order to reduce the negative effects of
disasters. However, this exhaustive and extensive planning requires the
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integration of multiple stakeholders [33].

Complex entities like airports work with a wide array of corpora-
tions and other interest groups named as stakeholders. Stakeholders are
important elements to the overall success of business operations. The
definition of stakeholder was made by Freeman (2010) as “any group or
individual who can affect or is affected by the achievement of an organi-
zation’s purpose” [34]. Stakeholders can be categorized into two types as
internal and external stakeholders [35]. On the other hand, stakeholder
groups were categorized by Donaldson and Preston (1995) in a more
detailed way as employees, shareholders, government institutions, po-
litical groups, customers, investors, communities and trade associations
[36,37]. Creating methods to manage the stakeholder groups which
have conflicting interests and their relationships in order to achieve the
goals of the organization is named as stakeholder management. The
focal point of stakeholder management is to create and deliver value by
gaining the support of the interest groups [38]. As one of the most
conceptualized and applied theory stakeholder management constitutes
of understanding and developing stakeholder relationships. Producing
economic and social welfare is the ultimate purpose of the theory [39].
Within this scope, managers’ role is to map stakeholders and identify
their stakes; to structure organizational processes; to bargain or ne-
gotiate transactions so that balance conflicting interests [40].

Stakeholder management is also regarded as an important factor in
all phases of disaster management. Disaster stakeholder management
focuses on the management and encouragement of stakeholder in-
volvement before, during and after a disaster occurs. According to the
study of Horney (2016) et al. the contribution of stakeholders in dis-
aster mitigation plans can reduce the impact of disasters on the affected
region [41]. In addition, the involvement of stakeholders can increase
the public awareness and motivate the community to take required
action. Therefore, disaster stakeholder management has a critical role
in enhancing the quality of disaster mitigation plans [42]. Disaster
stakeholder management is also a vital part of the disaster re-
construction processes [43].

Airport disaster management is a complex process in which its
overall success does not solely depend on airports but also their sta-
keholders [44]. In lifesaving operations, airports and their stakeholders
rely on each other for operational success [45]. Airport relief operations
demand the participation of multiple airports, civil aviation authorities,
commercial airlines, logistics service providers, agencies, national and
international aid organizations [24,29]. Harriman et al. (2009) includes
aircraft maintenance, flight operations, ground handling, fueling ser-
vices, airside services, and air traffic control as airport agencies that
have an involvement in emergency conditions [46]. Chang et al. (2003)
have a broader approach and lists the airport stakeholders groups
which are effected as a result of disaster as air transportation (pas-
senger), air transportation (cargo), businesses at the airport, tourism,
agriculture, fisheries, and aquaculture, small businesses, rural com-
munities and health services [47]. The effective utilization of airports in
disasters can be achieved only by the integration of these stakeholders,
although the involving actors may have different DM perspectives and
execution plans. Airports are increasing their territorial integration by
establishing new partnerships with all level of public authorities [15].
Cooperation, coordination, and communication among airports, avia-
tion and non-aviation agencies can leverage DM awareness, the pro-
tection and promotion of both airport operations and business con-
tinuity [19,23,27]. The collaborative efforts can be reinforced through
the mutual aid agreements, joint drillings and trainings [33].

Governmental and humanitarian organizations constitute the vast
majority of stakeholders that are actively involved in relief operations.
But, the increasing number of disasters, the complexity of the huma-
nitarian operations and insufficient capacity of the humanitarian
system have made specialization more important and so necessitate the
active engagement of private sector organizations into DM processes
[48-50]. Private sector organizations can comprise of local, national or
international businesses [51]. Their engagement in the humanitarian
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operations can be considered within the context of collaborative part-
nership [52]. The collaborative partnership is to gain benefits from each
stakeholder’s capabilities and resources for a specific period of time in
order to accomplish both individual and shared objectives [53,54]. The
collaborative theory comprises of stakeholders’ recognition of the
benefits of working together in a dialogical process [55]. Resource-
sharing establishes the basis of stakeholder collaboration [56]. Re-
sources consist of both tangible and intangible assets [57,58]. As one of
the important stakeholders private sector’s expertise in the form of
operational knowledge, technology and innovation bring additional
value for humanitarian operations [48]. For instance, DP-DHL shares its
wide range of skills, logistical experiences, competences, knowledge
and tangible resources to help airports’ DM processes. The “Get Airports
Ready for Disaster" (GARD) training program and GoHelp project are
the DP-DHL’s corporate social responsibility (CSR) commitments.
Within the scope of these projects, DHL uses its technical resources to
help the handling of relief supplies in airports in addition to preparing
the airports for disasters.

3. Methodology

This study follows Denyer and Tranfield’s (2009) systematic litera-
ture review principles that adopt a replicable, scientific and transparent
research process [59]. As a LR method, SLR plays a critical role in
creating a body of knowledge and guiding practitioners and scholars to
inform researchers and practitioners on a given topic [60]. SLR is not
solely regarded as the aggregated knowledge of extant studies but also a
research project which selects, evaluates, analyzes, synthesizes and
reports the existing studies within the scope of formulated questions. It
aims to present what is known and not known about the existing studies
by improving the transparency, clarity of scholarly communication and
internal validity [61].

The method developed by Denyer and Tranfield [59] ensures that
LR is transparent, auditable and replicable. In the paper the five steps of
this method are as followed:

—

. Definition of the research question; (Establish focus)

. Location of studies; Methods used to find studies (Databases and
other searches)

. Selection and evaluation of studies (Inclusion and exclusion of pa-
pers)

. Analysis and synthesis (Breakdown individual studies into parts and
identify associations between parts)

. Presentation of results (Summary of all studies from data extracted —
what is known and not known about the question)

3.1. Question formulation

The main decision in the review preparation is to determine its focus
and the scope of the study [61]. In this sense, establishing well-
grounded research questions have a critical importance for the fol-
lowing steps of reviews. In this way, researchers can determine inclu-
sion and exclusion criteria and what kind of data will be extracted from
the relevant papers [59]. The research questions in this SLR are as
follows:

1. What is the current status of research on ADM?

2. What are the main factors that affect positively and negatively the
ADM operations?

. What are the main research interests in the studies?

. What are the essential elements and managerial practices needed to
support ADM capabilities?

. How the research to date has contributed to our understanding of
the ADM?

. What are the major research opportunities for building ADM?
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3.2. Locating studies

The scoping study reveals that the topic is not discussed in specific
journals. The topic is addressed in various journals such as business
management journals, health care management journals and social
sciences journals. For this reason, this study does not select papers
based on journal titles. A structured keyword search was conducted on
four major management science publishers such as Wiley,
Emeraldinsight, ScienceDirect, SpringerLink, Google scholar and Taylor
& Francis. However, papers which are related to the research aim were
only found in Emeraldinsight, ScienceDirect, SpringerLink and Google
scholar.

Although “disaster” is commonly used within the scope of the re-
search, there are other synonymous terms used in different studies.
These include; emergency, humanitarian, relief, epidemic, pandemic
and terrorist attack. Therefore, a broad range of search terms were
included in order to complete the paper selection process. Hence, the
following keywords were used: “disaster” OR “emergency” OR “relief”
OR “crisis” OR “disruption” OR “disaster management” OR “humani-
tarian” OR “surge capacity” OR “resilience” AND “airport” OR “avia-
tion”. The search was based on all possible combinations of the above-
mentioned groups of keywords, using the “Titles, Abstracts, Keywords
and All text” field to search. (Table 1)

3.3. Study selection and evaluation

The transparency in each step of this SLR is a principle in order to
assess the suitability of the academic researches for answering the re-
search questions [59,62]. All relevant publications (journal papers and
thesis) regarding ADM activities were reviewed. There is a not time
limit set on date range. However, no paper was found before 2007.
Article selection was finalized in December 2017, therefore researches
published after this date were not included. Since the English language
is regarded as a dominant language in business research, only English
papers were selected. In addition to these criteria, this study included
qualitative and quantitative methods together in order to evaluate lit-
erature from a broader perspective. After the initial screening by using
the keywords determined in the previous section, 86 papers were col-
lected and related information about the articles were entered into an
electronic spreadsheet. Secondly, title, abstract and keywords were
analyzed based on the following criteria: Do the papers investigate
disaster management in airport industry? At this point, there was an
issue that needed to be decided. The issue was to determine the scope of
the disaster term. Disasters are considered as intractable problems that
deteriorate the operations management capability of disaster effected
systems [63]. The subjectivity issue in determining an event as a dis-
aster was discussed in Galindo and Batta (2013). In order to minimize
the subjectivity, the following conditions were also taken into con-
sideration: The event’s level of effect on a community; adequacy of
resources to respond to the event and the number of agencies involved
in coping with the consequences of the event [64]. The above-men-
tioned understanding of disaster establishes the scope of the SLR.
Having determined the scope of the SLR, papers which fit into the scope
of the research were determined. The papers that were not relevant to
our research question were excluded and 32 papers were selected as

Table 1
Keywords.

Search terms

Aviation

+

Disaster; Emergency Relief; Crisis;
Disruption; Disaster management;
Humanitarian; Surge capacity;
Resilience

Airport

+

Disaster; Emergency Relief; Crisis;
Disruption; Disaster management;
Humanitarian; Surge capacity;
Resilience
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Table 2
Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

— English language

- Qualitative or quantitative data

- Outcome measure is related to preparedness
and responsiveness against disaster in
airport industry

— Not related to airport
disaster

- Not related to healthcare
and prevention in disaster

- Related to aviation related
disasters

- Not original research
(editorial or commentary)

potential candidates for the full document screening process. Finally,
the remaining papers were exhaustively and fully analyzed and the
papers which were related to the research questions were included.
Ultimately, 23 articles published between 2007 and 2017 were in-
cluded in this review. (Table 2)

3.4. Analysis and synthesis

After selecting the relevant literature, the first objective of this step
is to break down each included paper into constituent parts. In the first
step, data extraction form was created, and papers were categorized
according to criteria shown in Table 3.

The synthesizing of findings constitutes the second phase. The
synthesis process groups the results of each paper and creates context
specific arrangement which is appropriate to the main aim of the study
so that it gives a holistic and different view to the readers [65].

4. Descriptive and ADM focused results
4.1. Distributions of the papers by year

Fig. 2 represents the distribution of papers on yearly basis. 2012 and
2017 are the years of the most airport disaster-oriented papers pub-
lished. The papers published in 2012 vary in terms of research interests.
The studies investigated scheduling problems, stakeholder collabora-
tion, evacuation process infrastructure planning and medical pre-
paredness. In 2017, the case-study method was the only method which
was applied in order to investigate the topic. Choi, S. and Hanaoka, S.
(2017) studying the impact of natural disaster on airports in Japan
published two papers [20,33].

4.2. Publication source

As a result of SLR we found 23 papers related to ADM in 23 different
journals. That means that each journal published only one paper con-
cerning this study’s research question. Seven of these journals are dis-
aster, health care or humanitarian focused; seven of them are aviation

Table 3

Criteria for quantitative analysis of the articles.
Category Information
Year Year of publication

Publication source
Database name

Journals in which the papers published

Collections of online journals that publish ADM related
studies

The geographical dispersion of the disaster effected
countries and regions

Classification of methods used (mathematical modeling,
survey, case studies, literature review)

Classification of data type (qualitative and quantitative)
The main focus of the study

The type of disaster(s) investigated

The intention of the paper

Location
Research method

Data type
Research interest
Disaster type
Research aim
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Fig. 2. Distributions of the papers by year.
Table 4
Number of papers published in each journal.
No. Journal Frequency
1 Advances in Distributed Computing and Artificial Intelligence 1
Journal
2 American Public University System 1
3 Disaster Manage Response 1
4 European Journal of Operational Research 1
5 IEEE-Industrial Informatics - Computing Technology, 1
Intelligent Technology, Industrial Information Integration
6 IEEE-Networking, Sensing and Control (ICNSC) 1
7 IOSR Journal Of Humanities and Social Science 1
8 Japan science and technology information aggregator 1
9 Journal of Air Transport Management 1
10 Journal of Business Ethics 1
11 Journal of Hazardous Materials 1
12 Journal of Homeland Security and Emergency Management 1
13 Journal of Humanitarian Logistics and Supply Chain 1
Management
14 Lunds universitet (Master Thesis) 1
15 Michigan State University (Master Thesis) 1
16 MOJ Public Health 1
17 Proceedings of 5th International Global Disaster and Risk 1
Conference IDRC
18 Promet — Traffic and Transportation 1
19 Research in Transportation Business & Management 1
20 Transportation Research Part A 1
21 Transportation Research Record Journal of the Transportation 1
Research Board
22 Travel Medicine and Infectious Disease 1
23 World Academy of Science, Engineering and Technology 1
International Journal of Aerospace and Mechanical
Engineering

and transportation focused; two of them are thesis and rest of the
journals is either operational oriented or business-management or-
iented. (Table 4)

4.3. Data type

Qualitative research is in-line with the positivist paradigm, while
quantitative research has a close relationship with the naturalistic
paradigm. Qualitative research generally provides a micro view of the
research focus and uses small sample size. On the other hand, quanti-
tative research has a macro view and uses larger data sets. Other sig-
nificant difference between these research methods is that the quanti-
tative research applies statistically rigorous techniques, but the
qualitative method is more subjective in problem analysis processes.
Even though both methods are suitable for conducting research, the
qualitative method is recently gaining more attention by researchers.
The research question is the determinant to decide which method to
apply in the study. The third method is using triangulated data.
Triangulation is the combination of different data and methodologies
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Table 5
Qualitative, quantitative and triangulated data.

Data Type Frequency

Quantitative
Qualitative
Quantitative and Qualitative

with the objective to validate the evaluation and research findings. The
SLR findings show that 48 per cent of the papers used the qualitative
method, 35 per cent the quantitative method and 17 per cent the tri-
angulation method. (Table 5)

4.4. Methodological categorization

The research process is a systematic way of defining the research
objective, evaluating the data and interpreting the results within a pre-
determined framework. The framework guides researchers to decide
how to perform the project. Research methods are the methods or
techniques that are applied to conduct research. In this sense, selecting
the most suitable research method is a critical element of accomplishing
a research project successfully. As a result of the SLR, it is observed that
the case study method was used in 16 papers. In these investigations,
interviews, observations, workshops, focused group discussions, dia-
gramming techniques were applied. Modeling technique was used in six
papers. In these studies; mixed integer programming, meta-heuristic,
two-stage flexible reentrant flow shop (TSFRFS), SEIR modeling, con-
straints permutation problem, GRASP algorithm and UML modeling
were applied. There is only one simulation-based study. In this study
multi-agent framework, multi-agent crowd simulation system, Net-
Logo, BDI model and multi-Agent Simulation system prototype for
Egress analysis (MASSEgress) were used in order to find answers to the
research question. (Table 6)

4.5. Database categorization

Papers which are related to the research aim were only found in
Emeraldinsight, ScienceDirect, SpringerLink and Google Scholar data-
bases. As it can be seen in Table 7, the majority of papers was published
in Google Scholar. Twenty-six percent of the papers has been published
in ScienceDirect. SpringerLink and the journals published in Emer-
aldinsight contributed to the field with only one paper each.

4.6. Disaster types

According to the SLR results it was observed that disaster types
studied in the papers can be categorized into three groups as bioterror
attack, earthquake and weather-related disasters such as hurricanes and
floods. The research investigated bioterror attacks by using the SEIR
model [66] and observations and interviews [67] methods in order to
measure the medical preparedness in airports. Earthquakes were re-
search focus of the four studies. The modeling and interview methods
were applied for the purpose of examining the Asian earthquakes
within the scope of stakeholder management. Fourteen papers did not

Table 6
Research methods.

Research methods Frequency

Diagramming
Interview

Interview and Survey
Modeling
Observation

Survey

Theoretical research

NDNWWR
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Table 7
Databases.

Databases Frequency

Sciencedirect 6
Emeraldinsight
Google Scholar
Springer

15

Table 8
Disaster Types.

Disaster Type Frequency

Bioterror attack 2
Earthquake 4
General 14
Weather-related disasters 4

specify any kind of disaster and offered their solution to airports for all
kinds of disasters. Smith (2009) is the person who did the most work on
disasters with three articles. The studies related to weather conditions
(hurricane) mainly analyzed airport medical preparedness, evacuation
planning and infrastructure planning. Two of these studies especially
focused on the impact of the hurricane on New Orleans Airport.
(Table 8)

4.7. Locational categorization

This section examines the disaster effected countries and regions
that the selected articles examined. In other words, the region of the
author’s institution is not the interest of the analysis. N/A refers to the
papers that the research did not mention any region within the paper.
The Asian continent is the most studied region with eight papers. The
number of papers which focused on disaster affected airports in China is
2, Japan is 4, Taiwan is 1 and Saudi Arabia is 1. The papers are related
to the impact of Chinese and Japanese earthquakes on airport opera-
tions. The airports investigated in Europe are located in Turkey, Croatia
and Czech Republic. While academic and managerial implications were
given to the Croatian and Czech Republic airports regarding general
disasters, bio-terror attack was the focus point of the Turkish airport.
The papers which examined the USA airports are mainly related to
weather and bio-terror related disasters. (Table 9)

4.8. Research interest

Airports disaster management is a complex process and requires
different actors contributing to a response to unexpected events and to
continue operations effectively. At this point, stakeholder collaboration
plays a critical role to bring a holistic view to the emergent conditions.
The SLR shows that eight of the articles focused on stakeholder colla-
boration. While the other papers touched on topics such as private

Table 9
Disaster occurred countries and regions investigated in the papers.

Regions Countries Number of Papers
Asia China 8
Japan
Taiwan
Saudi Arabia
Africa Kenya 1
Europe Croatia 3
Turkey
Czech Republic
North America USA 7
Not available (N/A) 4
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Table 10
Research interest.

Research interest Frequency

Capacity utilization
Scheduling problem
Stakeholder collaboration
Medical preparedness
Corporate social responsibility
General preparedness

A= U0 BN

sector involvement, coordination among airports and partners, business
continuity, surge capacity and cross-sector partnership. Secondly,
medical preparation for the disasters is another important issue.
Researchers mainly analyzed it within the scope of infrastructure
planning, resource allocation and operational planning. The solutions
are offered both from a specific point of view and from a general ap-
proach in the researchers’ studies. Four papers addressed issues from a
general airport preparedness level or general disaster competency
perspective. The number of papers related to capacity utilization is four.
The main topics discussed are: humanitarian logistics bases, space uti-
lization, base camps and staging areas, physical infrastructure, opera-
tional performance, community shelters and humanitarian logistics
bases. (Table 10)

5. Discussion of ADM literature
5.1. Airport capacity utilization

As an essential part of the air transport system, airports are used by
a variety of stakeholders. They are expected to be resilient to the
changing conditions for the purpose of being available when the com-
munity needs them. Even though it is regarded as a complex process
due to the involvement of various factors, airport resources should be
planned meticulously to fulfill both commercial and non-commercial
activities [68]. Airport planning consists of determining the locations
and layout plans of airport facilities, runways, storage and parking
space within the airport capacity constraints. Airport capacity is de-
fined as “the maximum number of operations (arrivals and departures) that
can be performed during a fixed time interval at a given airport under given
conditions such as runway configuration, and weather conditions” [69].
Determining the airport capacity is complicated. Factors such as me-
teorological conditions, airspace factors, runway configurations, human
factors, arrival departure ratio and fleet mix affect the airport capacity
utilization decisions [70].

Airports have a vital importance in the immediate disaster response
phase especially when the alternative transportation modes are paral-
yzed [21]. Airports are referred to as a base to fulfill different huma-
nitarian activities such as providing emergency medical care, carrying
evacuees, aid goods, and other cargo. These activities are carried out in
temporary or permanent airport facilities which are used as base camps,
medical treatment areas, logistics centers and staging areas [13,20,26].
But, the insufficient airport capacity may cause problems in the utili-
zation of airport facilities. The research findings of Wu and Ren (2016)
show that emergency equipment and facilities are the major problems
for airports in China [11]. The disaster experiences point out the sig-
nificance of airport capacity utilization in the immediate disaster re-
sponse phase. The utilization of New Orleans Airport for medical,
military, rescue and humanitarian operations can be considered par-
tially successful. On the other hand, Port-au-Prince Airport (Haiti) and
Yamagata Airport (Japan) failed to respond to the overwhelming flow
of items, people, and aircraft because of limited runway capacity [20].
For this reason, airport space planning and capacity utilization are
gaining more importance. Space planning aims to find solutions to the
logistical problems by considering users’ priorities, layout constraints,
organizational structure and security issues. Airport planners should
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take into consideration the amount of available area, the number of
emergency workers and disaster victims and the operation cost in order
to analyze the airport capacity [71]. So, the available space can be
utilized more efficiently and effectively in line with the goals of various
stakeholders. The space constraint forces airport managers to establish
temporary structures such as tents, trailer units and grass landing areas.
This indicates that the airport humanitarian logistics base planning
should not be rigid. If the space is insufficient for all activities, priorities
are to be assigned to functional areas in each facility in the base. The
priorities of airport facilities depend on the existing capacity of the
airport and the impact of the disaster.

In addition to the main facilities in airports, support facilities such
as fueling, drainage, fencing, lightning and airport maintenance have a
critical role in emergency conditions. These facilities affect the number
of victims and active aircraft that an airport serves in disaster times
[26]. Another finding of the review indicates that there is a correlation
between airport infrastructure protection and operational capacity.
Airport infrastructure protection can enhance the operational capacity
to manage aid items such as medicine, food, construction materials and
acting as a shelter [21].

5.2. Airport scheduling problem

The dramatic growth in air transportation increases the competition
and passenger demand for higher standards in the airport services. This
leads to new models and techniques to overcome the complex planning
issues in airports. One of the problems experienced in airports is the
scheduling problem. There is an intense competition for airport re-
sources particularly for the departures and arrivals. Airport users have
to share the same space and technical services to accomplish their op-
erations. The increasing demand on the limited airport resources by
highly interdependent stakeholders makes airport capacity allocation
more complicated [72].

Demand management deals with the capacity limitations and delays
in transportation system. Slot scheduling is one of the approaches to
operationalize demand management [73]. The scheduling problem or-
ganizes the sequence of aircraft operations with the aim of minimizing
the total makespan with indefinite aircraft presence on the runway [74].
The air transport scheduling concerns the apportionment of limited air-
port resources into a determined date and time by airline companies. The
planning process helps in; finding routes for operations with minimum
delays, an efficient management of airport ground traffic, reducing the
operational delays through a suitable assignment of resources and
finding a sequence of operations and time schedules to achieve optimal
use of capacity [75]. Scheduling in tactical and operational level facil-
itates to follow real time aircraft flows in response to current operational
conditions and to allocate ATM resources appropriately. Wrong decisions
can cause long queues on the runways so that aircraft delays and energy
consumption increase [76]. Furthermore, schedule disruptions can lead
to further problems into the airport network.

The result of the SLR shows that the paper produced by Yang et al.
(2012) is the only study which is related to airport scheduling in dis-
aster times [77]. They investigated the relationship between runway
capacity constraints and airport scheduling problem in disaster relief
operations by applying GRASP algorithm. For the purpose of calcu-
lating the minimum schedule length, factors such as landing time of an
airplane, assignment of stands to discharge relief supplies and airplane
departure time were selected. Considering the importance of scheduling
problem in airport disaster operations, especially in small airports
which have limited runway capacity, more studies are needed to ad-
dress the issues from different perspectives and methods.

5.3. Airport stakeholder collaboration

The connected and nested subsystems create a total complex system.
Subsystems which are considered as autonomous operate according to
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their logical structure. Their autonomous nature makes them flexible in
designing rules of the relationship and eases the decision of continuing
the partnership or withdrawing from the partnership. Another char-
acteristic of the complex systems is the unpredictability of the con-
sequences. The ever-changing operational environment, interventions
and unexpected externalities can change the intended outcomes that
the system planned in the beginning. In this constantly flux system the
actors involved have a self-organizing capacity which means that no
actor is fully ‘in charge’ and controls the complex system [78]. Multi-
stakeholder collaboration (multi-organizational, intergovernmental,
cross-sector) is critical in disaster management processes [79]. The
stakeholders which are involved in DM generally are categorized as
host governments, military, local enterprises, regional aid agencies and
international actors such as the UN, larger aid agencies, extra-regional
NGOs and logistics service providers. Although partnership is valued as
an important asset in effective disaster response, the involvement of
various actors create a complex and dynamic environment which re-
quires an advanced set of skills and experiences [80,81].

Airports, as public facilities, serve the community not only in
normal times but also in disaster conditions. While the airports fulfill
their responsibilities with a great number of stakeholders in their
normal operations, the number of responsibilities and so stakeholders
multiply in disaster operations. Their vital role in transporting relief
items, aid personnel and victims attract different stakeholder groups.
The unexpected increase in demand and the existence of various actors
such as multiple aircraft operators, aviation and non-aviation organi-
zations create bottlenecks in the airport operations [24]. This necessi-
tates airports to implement collaborative DM in their region to reduce
congestion and response time. Airports essentially operate as delivery
points for cargo and passenger with pre-determined amount in normal
conditions. However, disasters create surge and require more agility
and resiliency in airport operations. In order to overcome surge-capa-
city problem, airports collaborate with logistics service providers, other
airports, airline companies, local business and other governmental in-
stitutions [19,23,27,44]. Coordination of airport stakeholders in op-
erational decision-making processes is vital in the initial response to
disasters. In this respect, disaster drills, staff trainings, using advanced
information technologies, pre-established cooperation agreements be-
tween airports and their stakeholders are the most highlighted points in
the literature.

The increasing number of disasters has advanced the skills and
knowledge required for disaster management operations. As Kovécs and
Spens (2007) states the 2004 Asian Tsunami created logistics man-
agement awareness [82]. Today, given logistics service providers’ (LSP)
capacity, knowledge, geographical coverage and experience, it is
commonly believed that they have a vital role in life saving operations
[83]. That is to say, in addition to their capability in distributing relief
items, the tacit knowledge, technical expertise and cost efficiency
capabilities that they possess make them important players in huma-
nitarian aid [84]. Commercial logistics aim to minimize costs and sa-
tisfy demand, whereas the objective of humanitarian logistics is to de-
liver critical aid items for the purpose of society’s benefit [85]. The Get
Airports Ready Disaster (GARD) and GoHelp projects of Deutsche Post
DHL can be given as an example of the stakeholder collaboration in
airport industry [48,86]. The projects include airport disaster pre-
paration (e.g. airport infrastructure and key personnel), developing an
Airport Surge Capacity Assessment (ASCA-report), organizing work-
shops, train-the-trainer program and also providing the company’s core
competencies in logistics through expertise and staff time and follow-up
activities in airports [87]. The results of the company’s analysis reveal
that airports are not adequately prepared for the sudden pressure when
a disaster strikes, especially in the issues of airport operations, cargo
operations, passenger operations and facility management. The results
also show that the deficiency in airport capacity and logistics operations
can hinder resource allocation. Even though the collaboration with
external stakeholders can bring benefits to airports in disaster
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operations, finding correct partners and establishing a legitimate fra-
mework is important in order to have transparent operations in terms of
perceived relationship. Given the fact that external partners’ involve-
ment is often considered suspicious and questions like “Why are you
doing it? What’s in it for you?” are encountered in the community,
airports have to be more careful in this process [88].

5.4. Airport medical preparedness

Despite airports having commercial interests, they also function as
public facilities especially in disaster times. One of the functions among
them is using airports as medical centers when the hospitals are da-
maged or inoperable. The findings of the SLR show that the investigated
airports could not function appropriately in the immediate response
phase of the disasters and offered limited number of services as tem-
porary medical facilities. One of the most significant examples is New
Orleans International Airport where victims were evacuated and
treated once the hurricane had destroyed the community as a whole.
The airport witnessed the largest medical evacuation in recent history
with approximately 24,000 people arriving by helicopter [89]. The
observations of the Disaster Medical Assistance Team revealed the fact
that the airport was not suitable for the medical treatment. The scarce
electrical power was adequate for providing light, but it was not enough
for air conditioning. The airport was hot and musty, smelled of mold,
and was devoid of any potable water. Medical tents were set up inside
the airport terminal because the only space for them was the helicopter
landing space and it was occupied and outside was very cold to ac-
commodate the victims. In addition, the number of trained airport staff
was not enough to provide medical services to the victims [22]. These
findings indicate the importance of airport facilities conformance and
availability of airport staff who have medical training in order to pro-
vide emergency medical services to the disaster affected population.

Airports do not only experience natural disasters but also man-made
disasters as well. Bio-terror attacks or chemical release events pose a
threat to airport workers and passengers. In this case, the main aim of
an airport is to minimize the number of deaths from a bio-terror attack
in an airport. For this purpose, the proper decontamination of victims at
the incident scene is important to prevent other people in the airport
getting infected [67]. In order to have a flexible and effective operation
against airport chemical attacks, operations need to be fulfilled with a
multidisciplinary approach among emergency medical services and
airport authorities and exhaustive coordination plans should be pre-
pared [66]. Supplying sufficient numbers of detection equipment and
personal protective equipment for the first responders is another critical
suggestion gained as a result of the literature findings.

5.5. Airport corporate social responsibility

As Frolova and Lapina (2015) state, the survival of the organizations
depends upon how much they allocate their resources to corporate
social responsibility (CSR) activities [90]. CSR adds value through
providing competitive advantages, establishing a company’s reputation
and brings mutual benefits. Today, successful organizations put social
issues at the center of their operations [91]. Based on this literature
review, airports are expected to have a balance between making profits
and considering their stakeholders’ interests [92]. Having a significant
level of CSR understanding and implementation would provide airports
sustainable development [93]. In this sense, providing airport safety,
emergency services, community caring, and society participation are
counted as important elements to fulfill CSR activities of an airport.

Logistics service providers’ (LSPs) CSR efforts, by sharing their ex-
pertise, aim to help the disaster affected communities [94]. Logistics
functions that have cross-functional nature are considered as a critical
element for the environmental and social sustainability of operations.
The awareness of logistics social responsibility (LSR) has been in-
creasing in academic and industrial arenas. LSR consists of employee
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training, philanthropic activity, community involvement, ethics, safety
and community issues [95]. Logistics companies communicate their
CSR activities by issuing periodicals and reports for the purpose of
implying their existence as a good corporate citizen. While the litera-
ture which investigates the relationship between the CSR activities and
logistics function exists, LSPs’ involvement in humanitarian CSR ac-
tivities is scarce [96]. One of the most significant LSR activities belongs
to the German mail and logistics company, Deutsche Post DHL. The
company has launched “Corporate citizenship projects” called GoHelp
and GARD in a partnership with the United Nations. The CSR activities
bring mutual benefits to the involving actors. The social commitment
projects lead stakeholders to learn from each other and to develop their
skills and knowledge [51]. In addition to these findings, the study also
reveals that the company only gives assistant to small scale airports that
really need training and operational help in pre- and post- disaster
times. This is regarded as an evidence that DHL separates its CSR ac-
tivities from business ones. The CSR project makes a significant con-
tribution to society as well as increasing employee motivation and
learning. The employees do not only consider the DHL as a company
that only focused on its own business interests but also has a sense of
social responsibility [48]. Furthermore, this kind of initiatives facil-
itates airport disaster operations, resulting in accomplishing airports’
roles to help disaster affected society by offering their facilities and
logistical capabilities.

6. Conclusions, limitations and recommendations for further
research

6.1. Conclusions

This SLR meticulously analyzed 23 papers with the purpose of un-
derstanding how airports reacted to disasters, what kind of methods
they used to mitigate, prepare, respond to disasters and what lessons
can be learned from their success or failures. The study is considered as
original in the sense that it is the first SLR that investigates disaster
management for non-aviation related conditions in airport settings. As a
result of the SLR, we categorized the main research topics as (1) airport
capacity utilization, (2) airport scheduling problem, (3) airport stake-
holder collaboration, (4) airport medical preparedness and (5) airport
corporate social responsibility. The descriptive analysis of the SLR
shows that qualitative research methods were used in the majority of
the papers. In order to investigate airports’ roles in disasters, the in-
terview and modeling methods were mainly applied in the studies. In
addition, most of the researchers have provided solutions to airports for
all kinds of disasters rather than focusing on disaster-specific condi-
tions.

The insights which were derived from this SLR highlight some im-
portant factors to be considered in airports disaster operations. The
findings indicate that establishing an integrated action program with
stakeholders increases the airport resiliency and success rate of disaster
operations to a measurably higher level. Because of this reason, con-
vincing all stakeholders about the life-saving role of airports in every
stage of disaster operations is necessary not only to increase co-
ordination in disaster times but also to receive government support to
prepare airports for future disasters. Creating a realistic emergency plan
is considered another important factor especially for the immediate
response phase. If the preparation plans are made seriously by a group
of experts, airports and their stakeholders can respond to disasters
successfully. The review findings refer to a sense of transport respon-
sibility, distribution of simplified information and minimizing official
formalities as the success factors in the collaborative management of
regional air transport systems in disasters. Another issue to be con-
sidered is that every airport has unique characteristics. Therefore, an
airport emergency plan should not be the copy of other airports’ since
every airport has different local conditions, infrastructural character-
istics and purposes. In addition to these issues, road conditions and



A. Polater International Journal of Disaster Risk Reduction 31 (2018) 367-380

lifeline networks between the disaster base and airport should be re- 2
flected in the airport disaster planning. An airport’s physical condition =
in responding to a disaster is also important. The immediate and con- £ " <
venient proximity of the functional areas should be determined in ad- = g " E
ﬂ) -
vance of an emergency situation. The development of a mathematical E 5 2 g B
. . 2 =
model for the measurement of the space and the location of functional 0 *g g =y £ =
P . e . =] o =]
areas would allow decision makers to choose the best-fitting design g E £ o £ E s E
. . . . . . © = a2 @
from different alternatives. The location of the airport is regarded as its £ 5 s 2 & Z é s £
. - . . < 5 E=-
primary advantage. Geographical location of an airport would enable g | = k] g = 5 5 g 2 g
. . . . © = © i+ ] =
an airport to serve the community without being affected by natural 21 & £% £ . s 243 ; - 2 =
. . 1. . N = = =1 = = = R s
disasters such as floods. Furthermore, the SLR indicates some barriers to £ E Sz § . g2 g3 52g8g ° %
. s . . . . o} 3 o k= Q & = o .5 o 2
having resilient airport operations. These barriers are; lack of perceived g k| §° < & & 28 % C<eTeEs S
. . . = 9 =z © O S 9 ST 8T AT
need, expected cost, lack of motivation, and lack of guidance [32]. 2| § ®E £ 2 2T EF E 5 ; A (: = g £
. . . . 17 s s a | 2 s E=) S ? ? =
The review concludes that airport disaster management is still in its £l .25 8§ _28 £z = 3z8 EogEs=E &
. . . . 54 N<Wm<:<§§m£§ﬂ$§§ml\mono§3
infancy in academic and also sectorial terms. Although there have been @ FE2T0ZE2 = © O NGO 2 S
attempts to get airports ready for disasters, they are not sufficient. This
paper supports the literature by identifying and categorizing the main 3 g s sg s s
research topics. Furthermore, this study presents the methodological b5 b5 b5 BE*) b5 5 E
approaches applied in the studies. Lastly, the SLR provides future re- g £ Y £ P £ EZ £k g
search directions to researchers. In addition to presenting the literature Blo_ . sEEst =R Tt Easfsfd <
2| 2522322358222 22222233¢8¢2
related to airports disaster management, the study gives valuable in- = a =
sights to practitioners as it identifies above-mentioned critical success
factors affecting airports in disaster times. It will be useful for managers 3
. . =) <
to take these factors into account to use their resources for the sake of ES 5
. . . . . . U
community benefit and also the continuity of their businesses. In ad- = g ~ . B < <
s . . . . . =] s =g 9 = © g ] =] =]
dition, this study is believed to increase the airport managers’ aware- 5| 2 _ESE<98<p E<S<ccES<c S« S g
: : : 3| E5833583555858385585885353
ness and encourage them to take correct steps in actual disaster relief ClEALORPONS o OB PP E
efforts.
g § §
6.2. Limitations and recommendations for further research k| ks ks
z Z 2
. = = =
Although the SLR approach was used and analysis was conducted © S 2 2
and presented rigorously, this study has certain limitations. Firstly, 5| EE§2 5655526558255 55555585858
; . e orsi AR RN i E i i
some studies could not be included in this paper because the university g|Sc€gcESggEcfcscfSEsEsEsEsE
Zl<<f<<<<g<<<f<<<<<<c<<<<<
where the author works does not have access to the relevant databases S| A EEAALEEEEEEEE LS L L LSS E L g
. ey . ot OO0 0000000000000 00 O OO
through the university’s network. Secondly, only researches which were R| Z2<X2Z222<222<2Z22222ZZ2Z2Z27Z
published in English were considered in this SLR. For this reason, not all
relevant information and research results could be included. Thirdly, -
the SLR is based on a limited number of papers which assess the airport g
. RN . L @ a a 3
disaster management. The fourth limitation is regarding the subjectivity g g § =
. o e £ ¥E %E °
of the research interest categorization. Although the classification of g g 8% &7 g
. . . . > = =
papers was carried out with great care, it should be mentioned that the e 8 3 S88§ % £
. . . . .. —_ = = = = B = = O B = 0 8 53 8= 38— ===
author’s judgment is a factor in selecting and categorizing the papers. 2| EEEEECEEEELEEELEEEEEETET T
. . e o . §leccceggegsgesgecegggges
Airport management is a growing field of research in which various 21 888888288228 2283:58888¢88¢8
research opportunities are available. Despite the current research
having made valuable contributions there is an important gap identified
. . . . . b=
in the literature. The previous papers mainly focused on five research CEEEESEEEgEEs 88088 58
. . . . FRCEECREERZIECRERS S O [=} [=] o o o o
topics such as stakeholder collaboration, scheduling problems, medical g | 28 S5 2222228228822 22
SS9 299589933853 858588587%
i i i i- LYV YFIL LY YUY L 88 PL Yl
preparedness, infrastructure planning and corporate social responsi IR RS R R R R R S
bility. However, airport disaster management can also be investigated R| 38388 ESS883833d380838288RSS
T o7 R > =} ECECECECE=RUECECERCECE- SR SCE ECECE NN
by considering hundreds of operational management and business
management topics. For instance, logistics management, supply chain g
. . v
management, warehouse management, organizational management s g
and surge capacity. The literature needs more rigorous empirical re- o | % a o
. . . . o 3 s & = £ = = .
search which uses various methods such as survey, modeling and si- 5| E|<uB5288.2% s ExanQswusEE .
. . o1s . . = [ = N — Q o= = o /m =
» N = x = < [Z =) S O 4 o= o O
mulation so that a}rports resﬂlen(‘:y to Fhsasters can be' determined 5| 2 EECEZZEQ38QEZ8328=<8ExEang
more accurately. Airports operate in a highly regulated industry and 2
every step they take are seriously controlled. However, as the com- ht
ities’ backb i d h detailed perf Cl E | 2283323895505 38228828823
munities” backbone airports do not have detailed performance stan- z| §|l 2559258858285 8¢s=2:==¢5
dards in preparing and responding to any kind of non-aviation disasters. =
Future research could investigate disaster management processes of E
airports by considering the findings this study reveals. S| J <
= 8 . cS g ; L — . o»
ol S . = =] < AN Ne] R ]
Appendix A PRIISEE SR E I IS S N T A Y-
— o — — I 5
CIH R R A N R N R
S8 E|CS2AE0 AN EAdRESN0Oa2aRET T
See Tables A1-A3 = A

375



International Journal of Disaster Risk Reduction 31 (2018) 367-380

A. Polater

uoneIoqe[[o)
aaneEnd MIAIU] Apmis-aseD Bururen pue uoneredaid 19)sesIJ {UONEIO[[E IDINOSIY Iapoyayels 'S ‘eyoeueH
Aouajedwod 193seSIq
‘ssouaTeMY ‘ssouparedaid (AdusIIsay ‘[oAd] ssouparedaid uoneIOqe[[0D)
aaneend MITAIU] Apmis-aseD [eI12UdY ‘suoneIado I9)SESIP UT JUSWIDA[OAUT J0JIIS dIBALIJ Iapoyayels 'V UnH
uoneIoqe[on
aanEIEND) SUOIBAIDSQQ ‘SIUSWNIO( ‘MITATIIUL Apnis-aseD diyszouyred [e100s 10109s-5s01D) (sassadoxd uonewnida JIap[oyayels ‘q ‘opaeny
oun asuodsax
191I0YS ‘SUIBd) ANISI JO UOIRUIPIOOD PUB UONEDIIUNUILIOD uoneIoqe[jod
aaneEend Surwrures8erq ‘mararauy Surppour TN (Surfepoy Apms-aseD ‘osuodsar Aduadrows 11odiry ‘suvysAg uoneurojuy drydeidosn Iop[oyayeIS N QIneg
ssoupatedaid 19)sesip 11odiry uoneIoqe[on
aaneend sdoysyIop marAIIU] Apmis-aseD  {A)munuod ssaursng ‘siaulted pue syrodire Suowre UONBUIPIOOD Iapoyayels A “Pprus
aATIEIIUENQ) uoneIoqe[on
pue aanEIEN) yde1n ‘sisATeue elep [edLIOISTH ‘MITAISIU] Apnis-aseD JusWSSeUR J9P[OYaYe]S-IaU] JUIWRSLURUI dATIBIOQE[[0D JIopoyayels "N ‘OJeUIA
uoneIoqe[on
LAneInUENd Aoamg Aaag £eded 98mg (Amunuod ssauisng Iapoyayels A “Prus
syoausI0q euoneradQ uoneIoqe[on
aAneInuend) [opoul YI0M1aUu Uosde[ ‘BuIfopoN Apnmis-ase)  ‘suonerado asuodsal 1)sesip aaneiadoo) fowm Suntem odiry IopoyayeIS 'S ‘10D
unpuode dsyyo ‘woajqoxd uoneinurad
SJUTenSuOod (SAYASL) doys MO[j JUenUIDI S[QIXS 28eIS-0M], ONSLINSY
EYNslabaliichile) -2l ‘Surwrurerdoid 198a)ur paxIpy ‘Surepow [edneWRIR (SUI[PPON Burepon 8ua] S[Npayds wnwiurwr aue[diry wapqoid Surmpayds ‘7 ‘Suex
ssad01d uonendeAq
aaneEnd MJIAIDIU] ‘UOTIBAISSqQ Apms-aseD ‘uoryedo[[e 221nosay ‘Suruueld reuonerado pue [edIPIA ssauparedaid [edIpa|y D ‘plojues
aATIEIIUEND) [opow Yrds ‘SurfepoiN Apnis-aseD J0119]0Tg ‘UOTIEDO[[B 92INOSAY ssouparedaxd [esrpay ‘0 ‘ueuLeg
aAneInUend
pue aAnelend A3AIng ‘marAISIU] Apmys-aseD ssaupatedaid SIDIN ssaupatedaid [edIpa]y 'V 'S ‘yebaizg
EINs1:3111:0:Te) MIIAISU] ‘UOTIBAISSO Apnis-aseD Buruuerd ammyonnseuy ssouparedaxd [esrpay A ) UL
aAneIen) MIIAIU] UONBAIDSQO Apnis-ase) yoene [edrurayy) esuodsai [[ids [ed1uayD) ssaupatedaid [edIpa]y T ‘Teuad)]
(ss2139SSVIN) SisATeue ssa135 10y ad£10j01d
woa)sA§ uonenuIs Juady-NMIA opow Qg ‘0807 -1oN ‘WLISAS uonenuIs
aATIBIIUEND pmoId JuaSe-nnur Spromaurely juade-NMA ‘SurpPpow uoneMuIs ‘SUIPPON urepoiN Buruuerd samppnnseyuy ) 'y ‘eLrRYdIg
aAneInUENd
pue aAneyend  suorssnasiq dnoin pasndoy ‘ejep [ednsnels / eiep A1epuodas ‘MaraIaiu] (Kaamng Apnis-aseD aImonnseyur [edIsAyd Buruuerd aimjonnseryuy I °d ‘TAuey
aseq sansidof
aaneEnd MITAIIU] MITAIU] ueLIR)URWNY (I9)[dys Ayfunurwo) dueuriojrad reuoneradg Buruuerd amjonnseuy [ ‘ey[eMdA
ue[d d1JEUWAYDS {[OPOW UOTIBWIIISD BIY (MIIAIDIUI ‘S[opoul
aaneinuend  uruuerd soeds furerderp sjqqng pue ureiSerp xmew Auadelpy Surwurerderq Apms-ase)  sjurensuod adeds ‘uonezinn doeds aseq sonsISo] ueLIRIIURWINY uruuerd amyonnseryuy 'S ‘Toyn
2183531
aaneend [21e3531 [BO112I09Y ], [esna10ay], ssouparedaid [eduan [ ‘sneny
aATIRIIUENQ) Aaamg pue marAIaIU] Kaamg ssouparedaid [erousn 1 T “Prus
aAneInueng
pue aAneend Aaamg pue marAIaIu] Apnis-aseD wR)SAs Xapul uoneneay Aousme asuodsal Louadiaurg ssouparedaid [epuan 'O Tm
2183531
aAneITen) 0IB3SaI [BITIDI0N], [eonaIoay], weidoid uoneoyniad Adusifisar odiry ssouparedaid [erousn ‘d Yury
poylawr A10jeioqe] uonenfeay Jern unjeur Ayriqisuodsax
aATIRINUENY)  -UOISIB(Q ‘poylouwr uostredwod asimired (ssado1d Aydrerary snAreuy (Surppon Apnis-ased ssoupatedaid 1msesiq [eos arerodion ‘A ‘Sueyp
sanbruyday, POYIOIN Urey sordoy-qng sidog, urey
eje( Jo 2dA], sanbruyoa) pue spoylaur yoseasay SND0J Yoaeasay JoyIny Isarg

*SPOYISUI PUB SNDOJ [IILISY

CV 9IqeL

376



International Journal of Disaster Risk Reduction 31 (2018) 367-380

A. Polater

(98pd 1x2u UO panunuU0d)

10d1re
9 INOYIIM pUR UTYIIM suoneziuedio jo uoneradood [nyssadons 10y [enuasss st Jururen) rem3ay o
‘suonerado ueLrejiueWINY 0jul AsNIAAXa 9100 112} ap1aoid £y} adours
uonNqLIuod JuedyIudis e sey Juswadeuew 12)sesIp 110dIre ur 10199s deAlld JO JUSWIA[OAUT 3L, @
“JUADIJJo 210w suonerado Adusdiowe pue 19110Ys
own) asuodsal SaYeU {SUIEd) 9NISaI JO UONBUIPIOOD pue Uonedrunurwod saaoxdur ‘syuedonred
Juawaeuew A>usdrows iodire [[e 01 uoneuuojur ajerrdordde isow oy sapraoid SO gAM e
*A)TUIDIA SJBIPaWIWI ST PUB SWOIPOISE 3} Jo dewr pris e ‘UoTIRULIOJUT
10BIU0D SsIap[oyayels ‘Aouade yoea Jo dfo1 pue Ajfiqisuodsar ‘ueld a3 Ul paA[oAUl sITOUITR
‘10J pauueld sspuadaw jo sad£) :epnpur pnoys Suruued Juswadeuew Ad>usdiows Jodiy o
*19)SesIp
19)Je Ul suonerado sonsido] snonuruod sapraoid syrodire TeuorSal oY) USIMIDq UOTIRUIPIOOD Y], @
'SSOUIATIODYD
Q) saseaIoul uoreuLIojul payrdus Jo uonnqrusip pue A1fiqisuodsal 11odsuen jo asuas Y, e
*SIOP[OYaYEIS o) YIIM
S[IDS ‘93pa[mony] a3ueydxa ‘sdrysuone[a [euosiad 9SLaIDUT “WNWITUTW 0} SINI[RULIOJ [BIDIJJO 9ONPay @
"[eI1A SI SOWIN SI9ISBSIP Ul SMO[j uonewuojur [o[fered Sumysiqelsy e
‘yoeordde uonedniur 1s)sesip
JuaYJe pue Suons e ST sopUSe Juswadeurw Aousdou pue syrodire Suoure UOIBUIPIOOD Y], @
‘asuodsar 1ajsesip Surmp Aoeded a8ims ay) aseardur ued sjuawaaIde pre femnu aendordde sy, o
-Buruued uorssadons ay) uo spuadop diysuoneal jo AMunuod 3y, e
*sasuodsal 19)sesIp
Syerpawrur ur dfo1 s1odire yoes AJnuapr o) 11odire yoea Jo sassawyeam pue syiduamns Iy azA[eue
pInoys s1apjoyayels 1ay3jo pue sioyensiurwpe yodire aseyd Suruuerd juswodeueur 12)SeSIp YL o
*3[qe1aja1d a1owr ST JuSUIUSISSE S[0I padueTeq
e Sundepy ‘sasearour s)1odire Jo JoqUINU JY) UIYM ISEIIIP SABMIR 10U SI0P W) Sunrem Y], e
‘38us] Surmpayds Jo uoneZIWIUI 109)e sjurensuod Aoeded syl o
‘wa[qold Surmpayos 11odire 9A[0S 0) sansst ureur ) a1 1iodire 3uraea] 10j auin) drmyredsp
syt pue sarjddns jor[o1 a81eydsip 03 pausisse SI 1 puels Jere Ydrym ‘Quejdire ue pue[ 0} USYM e
ardnnseyur 3unsixa ay) Jo
A>enbape pue ssausjerrdordde pue ssouparedsard 19)sesIp a3 Us9MIaq UOTIR[110D 9ANIS0d B ST 19, @
‘sIop[oyaYels paje[al jo uonedonred oY) M pajeard aq pnoys sued armdnnseyuy
's)1odIre punoJe pue unIm sanI[oe) Ay} 1apisuod pmoys Suruuerd ayy,
“Kiroey
yoes 10j paznuord aq pnoys sanianse paxmbar ayy Aeded y3nous aaey jou ssop 11odire 9y J
*spaau SurSueyd ay) SULIDPISUOD SHUN IB[IeT) ‘SIUd) AQ PIPIAIP 9q Ued eare Jiodire oy,
*31qrxafy aq pnoys suerd dured aseq Y[,
‘p8uams Juswaaed pue ‘Ypm “YSusy
‘uonjelualio Aemuni ‘syrun axed Surdels dn unjes 10j adeds pue ‘spoos Jor[o1 SULI0)S I0J SWI00II0IS
‘sanoe) unysy Arerodua) 1oy aoeds paredaid oy ur sadelroys pue ‘sumip [any jo ageiols
Arerodwa) a1y 10y 9okds pajrun] ‘Yerdire 10§ aoeds Sunyred JUSIOLINSUT 1€ SUOTIBIIWI] JO SIIINOS AL, @
'SaWIT} I9)SeSIP Ul uopedo[e adeds ur uoryelrury adej srodiry
'$9559201d JUsUIASRURUI I)SESIP
121 djay 03 Aueduwrod ayearrd e yiim a8edus A1) uaym sytodire 10 INSSI [BITILID € ST UONRZIWNISIT o
'sdST Aq Pa1anpuod yorym
sy99fo1d ¥sD ur 393fo1d a3 Jo 3oedWIl WINWIXEW UI[qRUS [RINLID ST SIop[oyayels Suowre uoneiadoo) ¢
‘Burures] pue uoneanow aa4Kojdws aseadur sqsT Aq paidnpuod s1afoxd YsD YL e
*A111qe asuodsar A>usdiowe pue Juswadeurur Ys1I 0) paje[al st 103foxd Ys JuedyIUIs Jsowr Y], e
‘uawrdo[aAap ad[qeureisns 11odire 1oj Juelrodwr a1e sar3a1ens YSD @

“19)seSIp B 01 Surpuodsax

ur s1opjoyayels Surpunoims pue }iodire jo 9]0 93 )e3NsaAUl O,
‘suopetado uelre)URWINY 10]

Apeas syrodare 3uniad ur 10309s S1earrd Jo uondUNJ SY) pueISIdPUN O],
*SISP[OYaYeIS [BUISIXS pue [euIUl J[dNnuI pIemo) J[asit

saz1un139] (4sDD) diysioulred [e100s 10109s-ss0Id B Moy ure[dxa o,
'SUOTIPUOD I9)SesIp SULIMp Suh{ew UOISIIAP DATIII[[0D

ur s1opoyayels 110dIre 0] sadIAIRS SIH gHAM JO SIauaq ) Juasaxd o,
uawaSeueur 19)sesip 11odire Jo dois yoes U UO SIOJOR IS0 pue
sutodire Teuor8ar uowre uoneradood syl jo Joedwr Iy duUTWEXD O,
"SSOURATIORYJS asuodsaz

19)sesIp s199)Je uoneIoqe[[0d Jiodsuen) Ire [euoi3al ssnosIp o,
*s19)sesIp Surmp sapuade

JIayjo pue wukon—h_m Suoure uoneurpIood Iojy mm_MMwmbw QZurewruans ofJ,
‘sIopoyayels a[dnmnur jo

JUDWSA[OAUT 3} Y3IM syrodire ur awr) Suprem Uedw Y3 JLWNSI O],

*surd)l Jarya1 urdreydsip pue aamuredap ‘Burpuef jo ssadoxd
a3 ur saue[dire 10j I3ua] NPaYds 110dIre WNWIUTUI 9)BIID O,

*SUONENIBAS AOU9SISWS SULIND SIOTABYS] SATIII[0D

Buropisuod Aq syurensuod noke| Surp[ing jrodire ajenfead of,
‘SI9IsesIp

Burpuodsax ur amyonnsexyut [edrsAyd y1odire a3 a1enfeAd o,
*SJUSAD SNOPIBZEY WOIJ SIA[sWAY) 199301d Jer)

suonetado pue smjonnseyur 12y axedsid suodire moy a1o[dxs of,
‘sauTy

J9)sesip ut syrodire ur dured aseq e weiderp 0] POYISdUI B 3JBAID O,

‘wrer8oxd YSH pare[al Jusuwadeurw I9)SeSIp

11odire ue Sunrels a10joq THA-dd AQ Pasn BLIDILID JY) SUIUIEXS O,
-1op1aoi1d ao1a19s sonsi3o] aeard e se THA-dJ JO

wreroxd ¥YsD pareal Juswadeuewr 19)sesip 11o0dire ay) 91eSnsaAul of,
'sanIAnde (YSD) Anpiqrsuodsar

Teos ajerodiod jrodire aznuoud pue az11039)ed ‘9zATRue Of,

[¥Z] ‘Te 19 eyoeuey

‘(8] 'Te 39 INH ‘[88] T 19 apaany
‘[P¥] Te 39 1Rneq ‘[€z] Te 19 OleUlN
‘[Lz61] yrws ‘[eg] Te 39 ToyD

[££] 'Te 3@ Suex

[£6] "Te 12 e1reyaig ‘[9z] e 12 1Auey]
‘[12] eremsA [0z] Te 39 10yD

[88] 'Te 32 apasny
‘[8%] 'Te 39 3NH ‘[€6] Te 30 Sueyd

JuuraSeURW
Ioployayels

warqoid 3urmpayds

Buruuerd
QImjpnIsenuy

Amiqisuodsax
Teos ajerodio)

sSurpuy Aoy

(APAndadsar) wry

SIOURIJY

SN20J urey

‘s3urpuy pue suire yoIeasay

€V dlqeL

377



A. Polater

Table A3 (continued)

Key findings

Aim (respectively)

References

Main focus

® A successful airport medical response can be fulfilled with a multidisciplinary approach among

® To assess a chemical release event, the medical response efforts and

Kenar et al. [67], Klein et al. [22],

Medical preparedness

emergency medical services.
® Airport personnel should be educated how to approach a chemical attack.

® Integrated medical preparedness programs should be developed.

share the experiences for future exposures in airports.
® To describe the experiences and solutions of medical staff in using an

Ezreqat et al. [14], Berman et al.

[66], Sanford et al. [89]

airport as a medical center.
® To investigate the level of medical preparedness for mass casualty

® The resource shortages are the major obstacle to provide medical services in airports.

® Airports have to make sure that not only emergency medical services take the responsibility but all

incidents in airports.
® To discuss a one-time resource allocation decision in a bioterror

airport employees.
® Airports should create detailed plans to respond different kinds of medical requirements.

® Finding optimal allocation of resources is vital to minimize the number of casualties.

attack on an airport.
® To analyze medical and operational planning.

® Organizational deficiencies such as insufficient medical and operational planning, staff allocation

problem cause the failure of medical operations in airports.
® Unawareness of the need to resiliency program, the costs to be borne, lack of motivation, and

® To propose airport resiliency certification program for the purpose of

Link et al. [32], Wu et al. [11],
Smith [98], Kraus et al. [12]

General preparedness

guidance are considered as major barriers to improve airport resiliency.
® The capability evaluation system consists of emergency management organization, risk

increasing airport administration and other users’ motivation to

support airport resiliency efforts.
® To propose capability evaluation system in order to measure the

(Multiple)

management, publicity and education, emergency response plan, emergency personnel, emergency

equipment and facilities, training and exercises, communication and information, decision making

support, financial support and response in the later stage.
® [ocation determines the role of airport in disaster response.

emergency response efficiency.
® To present concepts related to the position of general aviation

airports in disaster planning.
® To develop basic document and manuals for airport emergency

® Airport users can apply their business capabilities to disaster management operations.

® An airport’s unique characteristics should be borne in mine when disaster management planning is

planning.

made.
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