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This study aims to propose the concept of survival communication in
arbitrating the comprehension and interpretation of risk information during
cascading disasters under uncertainty and complexity. A broad content
review and synthesis were conducted based on the literature on notions of
risk and crisis communication published before 2015. A concept of survival
and communication was framed and discussed through the review of the
literature and lessons from two cascading disasters. During cascading
disasters, the public may be exposed to massive general risk information
through various channels. The information often may not be on time or
limited due to the cascading effect, including natural disasters with
sequential events, damaged social infrastructure, insufficient information
sources, and insufficient expertise knowledge. Accessing and understanding
the risk information is key to supporting decision-making on time and
disseminating information to protect people by themselves, particularly in a
small-scale community. The public may need different information
depending on a situation that could help deal with emergencies and decision
making, support understanding and interpreting risk information by their
language, and apply their knowledge to emergency activities. Based on that,
this study proposes a concept of survival communication that is defined as a
system that is organized for supporting multi-way communication for
disaster risk and emergency information to protect individuals' lives during
cascading disasters until the arrival of professional first responders at the
disaster scene. Proposed survival communication could enhance disaster
literacy on the basis of target-oriented risk information, experiences,
wisdom, and local knowledge and reduce risks containing uncertainty and
complexity of cascading disasters.

© 2022 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

response and survival are due to the complexity and
uncertainty.

Industrialization, urbanization, the concentration
of the population, and the aging society have
emerged with high interconnection all over the
world (Ikeda and Nagasaka, 2011; Pescaroli and
Alexander, 2015; Schultz, 2006). With these changes,
recent disaster patterns have shown cascading
disasters that generate more severe consequences
and sequential and/or simultaneous impacts. Unlike
singular natural or human disasters, cascading
disasters cause more complicated emergencies that
require identifying where and what the needs for
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In order to reduce the risks of cascading disasters
and minimize the consequences, global communities
and multidisciplinary experts have made varying
efforts over several decades (McEntire, 2001;
O'Brien et al, 2006; Shiwaku and Shaw, 2008).
Relevant research groups and experts have
suggested applying effective risk communication,
which began reducing food risks in the 1970s, and
crisis communication for governments and
businesses since the 1990s. Mainly, risk
communication facilitates adequate disaster risk
management and enhances disaster risk awareness
of citizens using educational programs, including
training and drills, and risk information disclosure
that could be applied to the life span of disasters and
emergencies (Eisenman et al, 2007; Shaw et al,
2004).

Although risk communication is literally well-
known as interactive two ways communication
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between risk information senders and receivers, the
recent studies identified risk communication is still
in the way of top-down (Hoppner et al, 2012).
Moreover, risk communication is evidenced as a
critical measure to support building environments
for enhancing social capacity (Kuhlicke et al., 2011)
to deal with potential disasters (Adger et al.,, 2005;
Kuhlicke and Steinfiihrer, 2010). However, a study
revealed a gap between a theoretical and practical
approach to implementing risk communication in
reality by looking at the basis of literature and
practices in Europe (Hoppner et al, 2012). It also
indicated the current risk communication adapts
one-way dialogue among all stakeholders, including
citizens, authorities, decision-makers, and experts.
However, comprehended two-way risk
communication is highlighted to increase risk
awareness and knowledge.

Risk communication, in general, focuses on
delivering available risk information, not considering
the receiver's environments or conditions in the
same way as the top-down approach before disasters
break out (Pescaroli and Alexander, 2015). On the
other hand, crisis communication contains
information to deal with emergencies and business
continuity plans (well-known as BCP). The public
can be exposed to disaster information and
knowledge from various sources, including social
network systems, mass media, and education.
However, the wuncertainty and complexity of
cascading disaster risks and the potential impact are
still rarely considered in the applicable contents that
could be shared with the public. The reason is that
information often is not appropriately applied to all
different situations and environments is a lack of
experts and knowledge on the uncertainty and
complexity of cascading disasters. In addition,
critical information may not reach the public due to
the highly interconnected social infrastructure that
could be destroyed during cascading disasters. Thus,
citizens need to know how to protect themselves,
collect necessary information, and apply it to their
varying situations through flexible interpretation
when professional responders and resources are not
available.

Due to the pandemic that we are experiencing
now, the importance of communicating risk
information has been underlined. Some studies
proved that individual engagement is essential in
reducing the risks of infecting viruses, particularly in
vulnerable groups (Tambo et al,, 2021; Wieland et
al, 2021). Furthermore, it might be considered
adapting to more complex and uncertain disasters
during the pandemic that could be defined as
cascading disasters. However, there 1is rare
consideration on parties of individuals laid on the
end of the communication channel and its
implementation. Thus, the aim of this paper is to
review the literature and analyze disaster cases to
suggest an appropriate risk communication for
promoting effective individual engagement and
enhancing community coping capacity in an
emergency. First, this study investigates how risk
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and crisis communications have been established
theoretically by looking at previous footsteps. In
addition, this study discusses the roles of individuals
are an essential factor in preparing for cascading
disasters by looking at the lessons of earlier
disasters, which are the 2005 Hurricane Katrina and
the 2011 Great East Japan Earthquake and Tsunami.
Then, lastly, we propose a concept of 'survival
communication' considering various individual and
environmental conditions under uncertainty and
complexity of cascading disasters by looking at the
review and cases.

2. Methods

Electronic databases were searched from Internet
search engines to find relevant literature, such as
published books, reports, and journal articles on risk
information sharing types in different emergency
conditions and practical implementation, theoretical
concepts, and risk communication practices. In
addition, articles on the major cascading disasters
were investigated. Google Scholar search engine was
used with the terms: Risk communication; crisis
communication; risk information; risk information
disclosure; business continuity plans; emergency
management; community engagement; disaster
literacy. The search included only written in English
published in 2015. A total of 59 articles were
retrieved from the initial examination. In addition,
articles that met the initial searching criteria but
were not related to the aim of this study and 16
study articles, books, and reports were included in
this study. The reviewed literature was analyzed
using the content analysis method, as a qualitative
research method, to better understand the concept
of risk and crisis communication and provide an
opportunity to give insights into the differences
between risk and crisis communication. Moreover,
two cascading disasters that were among the most
terrifying in the recent two decades were selected to
obtain lessons from past experiences. The cases
were qualitatively analyzed using three keywords,
system, risk and crisis communication, and decision-
making.

3. Results
3.1. Risk and crisis communication

For decades, there have been vigorous efforts to
reduce increasing disaster risk and prepare for
potential consequences through increasing risk
perception and awareness. Among those efforts, risk
communication has been applied to share and
disclose disaster risk information among multi-
stakeholders, including governmental and non-
governmental organizations (NGOs), industries as
private sectors, expert groups, and general citizens
(Covello et al, 1986). The concept of risk
communication was initiated as an efficient two-way
to communicate food safety in the 1980s (Ball et al,,
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1998) and expanded to different fields such as health
care and risk and risk and disaster management in
the 1990s. It is focused on the risk message related
to the possibility of severe threats (Covello, 1992;
Freimuth et al, 2000) that targets all stakeholders
extensively (Renn and Levine, 1991). The
government adopted the concept in the lifespan of
disasters and tried to communicate with all
stakeholders (Bradley et al., 2016). Also, they have
transferred risk information to their citizens to avoid
disaster risks before and during disasters.

Theoretically, risk communication was
introduced in different ways. It is defined as "an
interactive process of exchange of information and
opinion among individuals, groups, and institutions”
(NRC, 1989) and "the exchange of information
among interested parties about the nature,
magnitude, significance, or control of a risk"
(Covello, 1992). In addition, risk communication is
introduced as an interactive two-way system for
exchanging information regarding risks and benefits
between experts and citizens (Ahl et al, 1993).
Synthetically, risk communication is a process to
share risk information and knowledge among all
stakeholders in order to better manage disaster
risks, which contain uncertainty and complexity, and
the government's decisions and change the public's
behavior.

On the other hand, the notion of crisis
communication emerged in the 1990s. It is designed
to protect businesses, companies, or organizations
facing crises (Bundy et al,, 2017; Coombs, 2007; De
Wolf, 2013). Crisis communication requires
strategically to serve strategic information that must
solve crises timely and minimize damages (Holladay,

2009). In addition, crisis communication focuses on
protecting stakeholders from hazards under
uncertainty and unpredictability (Bundy et al., 2017)
through transmitting necessary information to
responders, which are companies or organizations,
to maintain their reputation and businesses during a
crisis (Fearn-Banks, 2016).

Some studies defined crisis communication as
"the perception of an unpredictable event that
threatens important expectancies of stakeholders
and can seriously impact an organization's
performance and generate negative outcomes"
(Coombs, 2007) and "verbal, visual, and written
interaction between the organization and its
stakeholders (often through the media) before,
during, and after a negative occurrence" (Fearn-
Banks, 2016). The other studies mentioned that
crisis communication is all information processes
from the collection to transfer for crises (Holladay,
2009; Coombs, 2021). Compared to risk
communication, crisis communication is more
related to response and recovery during a crisis as
specific moments in the perspective of BCPs.

There are some distinctive characteristics of risk
and crisis communication, as shown in Table 1 which
was re-organized from a comparison (Reynolds and
Seeger, 2005). Risk communication aims basically to
reduce, mitigate, and prepare for disaster risks and
avoid negative probability. Risk communication
leads to modifying the public's behavior at an
individual level based on perceived messages
through long-term regular education, training, and
campaign. Therefore, the notices must be
controllable and well-structured to make them easy
to understand and accept in the public's daily life.

Table 1: The characteristics of risk communication and crisis communication

Items Risk communication Crisis communication
Message type the probability of negative consequences the statement of the current condition
Purpose persuasion by education, advertising, campaigns dissemination by medl‘?, early warning system,
advisory
Target the public organizations, businesses
Duration long-term (before emergency) short-term (during an emergency)

Features of messages

controllable and structured

spontaneous and reactive

On the contrary, crisis communication is
associated with a present statement and a specific
situation. It aims to control and interrupt
propagating impacts of disaster risks using direct
information, such as emergency messages, advisory,
and recommendations, that could be disseminated
online, news, or speeches in the short term.
Moreover, crisis communication leads to responding
or reacting immediately to a varying crisis by experts
or emergency managers within the scope of
organizations. The messages are emerged
spontaneously and reactively depending on crisis
statements.

Although risk and crisis communication target
different subjective, this evolvement has brought an
opportunity to increase risk perception and
awareness levels. However, unexpected and severe
consequences have continued with massive damages
and risk and crisis communication failure under
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uncertainty and complexity of cascading disasters. In
this sense, essential facets of risk and crisis
communication need to enhance the disaster literacy
and coping capacity to complicated disaster risks
among all stakeholders, including citizens. The
reason is that the impact of cascading disasters
varies depending on the region and the hazard scale.
Therefore, it is more challenging to predict cascaded
events. Thus, relevant stakeholders should consider
how risk and crisis communication could be
advanced against the potential cascading disasters
from accumulated knowledge and past experiences.

3.2. Lessons from the major cascading disasters

Under the reviews of previous studies and
literature, numerous resolutions intend achievement
about risk and crisis communication to reduce
damage to human beings and property. However,
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casualties and the impact of economic are
consistently expanded over the boundary of
territories. Moreover, it aggravates the citizen's
confusion during cascading disasters. Therefore, to
identify a valuable direction to reduce such
cascading risks, there is a need to improve the
current concept of risk and crisis communication.
This section investigated two major cascading
disasters, the 2005 Hurricane Katrina and the 2011
Great East Japan Earthquake and tsunami, to learn
from past experiences. Furthermore, this paper
analyzed the cases based on the essential elements
of risk and crisis communication, including system,
trust, and decision-making.

3.2.1. Hurricane Katrina in 2005

On August 29, 2005, Hurricane Katrina affected
the Gulf Coast widely, from New Orleans to Biloxi,
Mississippi. It was the most devastating disaster that
connected to the levee break, floods, oil spills, fires
and explosions in chemical plants, and
environmental pollution with 1,833 fatalities and $
96 billion of economic loss.

System: The United States commands disaster
response over related regulations, and each state
must submit a written request to support dealing
with emergencies (Gheytanchi et al,, 2007). In this
system, the government affected by the disasters is
required a while to get an agreement from the
federal agency throughout some  stages.
Consequently, this complicated structure has
postponed coping with the disaster. Moreover, at
that time, the government was frustrated with
cascaded events due to unpreparedness for such
kinds of disasters within not prepared for such
situations. As a result, the government made
misjudgments during the disaster and could not
adequately respond to disasters simultaneously and
sequentially occurred in broad areas due to the
destruction of social infrastructure. Moreover, the
delayed response made insufficient emergency
operations (i.e, evacuation, rescue, and relief
assistance) and could not get other sources of
support from the neighboring government and
outside (Son et al,, 2007). However, since Hurricane
Katrina, the U.S. government has improved and
enhanced its disaster risk management system in
large parts.

Better = communication  with  trust: The
communication issues also postponed the response.
Risk and crisis communication with institutions are
fundamentally based on trust between the sender
and receiver of messages (Engdahl and Lidskog,
2014), and the government's accomplishment
determines the trust level of the public in the
government (Nicholls and Picou, 2013). The result of
Hurricane Katrina has shown plainly that the
government had failed in its disaster management
system, including risk and crisis communication, for
saving its citizens and keeping the credibility of the
public (Cole and Fellows, 2008). Communication
failure has emerged within the state and federal
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agencies due to multi-stages of the command system
and a lack of trust between the state government and
the community.

Decision-making to execute an action: When a
hurricane approaches an area, the best prevention is
to evacuate to safety shelters. However, the state
government was late to command the citizens to
evacuate to prearranged shelters. As a result, the
public could not have appropriate information due
to unclear messages and a lack of risk awareness
(Cole and Fellows, 2008). Also, the recommendation
from the administration was not mandatory.
Consequently, the citizens stayed in their homes
until the hurricane arrived and could not make
proper decisions during disasters.

3.2.2. The great east Japan earthquake and
tsunami in 2011

The Great East Japan Earthquake and Tsunami
occurred in March 2011. The magnitude was 9.0, and
this disaster was recorded as the worst and most
severe disaster. Approximately 24,604 people were
injured and died, and still, 2,525 people are missing
as of March 2021. The loss of economic cost is the
almost U.S. $ 235 billion. In addition, this extreme
earthquake caused a tsunami, various chemical
accidents in the Sendai industrial parks, Fukushima
nuclear power plant accidents, and global economic
damage.

System: The Japanese government has a
dichotomous disaster management system. The local
government has taken the priority of responsibility
to manage the stricken regions by disasters. Also,
they have separated disaster management plans that
reflect the local principles and physical environment.
Each local community has an "autonomous
organization for disaster reduction" to prepare for
all disasters at the local level (Bajek et al., 2008).
Thus, the local bureaucrats and community
members perform a crucial role in disaster
management in all phases of disasters, mainly
focused on earthquakes and floods. The central
government provides the main guideline for local
disaster management and response and recovery
when a disaster overwhelms the disaster capacity of
the local government. Nevertheless, the disaster
exceeded the coping capacity of local government
and communities due to the disruption of the social
infrastructure such as roads, transportation, and
lifelines (Mimura et al, 2011) and unexpected
hazards. The results of disasters implied that the
current disaster management is required to improve
potential cascading disasters in the recent future.

Appropriate communication regarding risk
information with trust: Better disaster management
requires valuable confidence among stakeholders,
including citizens. The citizens can build trust by
transparent disclosure of risk information from
credible stakeholders, such as NGOs, experts,
professional first responders, and local government.
Unfortunately, during the 2011 disaster, the central
government could not support the affected areas
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appropriately due to the expanded damages of the
tsunami and nuclear power plant explosion, and the
collision of social infrastructures (Uslaner and
Yamamura, 2016). Also, the central government
could not control the support system and
communicate with the local government. There has
been a lack of correct and transparent information
about the other risks and impacts for these reasons.
As a result, the given risk information was modified
several times, and it generated that the public in the
nationwide and international community distrust
their government (Goodwin et al., 2012).

Decision-making to execute an action: Ordering
evacuation as mandatory gives a burden on the
government and the citizens. It requires that the
government have the empowerment to make critical
decisions, such as enforcing compulsory evacuation
when a disaster comes near the local community
(Fairchild et al., 2006). There is no correct regulation
regarding this problem in many countries. Therefore,
even though people get an early warning on a
natural hazard, they do not need to accept the
recommendation. General citizens rely on the
government during an emergency, but it does not
mean the government can determine a response
strategy for all citizens or save their lives. The
residents need to know whether they will stay or
leave. Following a survey, the residents who
survived the GEJE said they did not know what they
had to do when people had to evacuate, or what
citizens needed to do for their survival because they
had not experienced those massive disasters ever
before. Some residents relied on their decisions and
support from the neighborhood (Katada and Kanai,
2016), and some of them stayed in their homes and
were swept by the tsunami.

4., Discussion

The review of the literature showed that there
had been theoretically more outstanding efforts to
communicate risk and crisis information in the
academic, public, and private sectors. Risk and crisis
communication approach different time set and
targets by main agents for handling information,
such as government or businesses; but it has inter-
related goals to achieve reducing scopes of probable
consequences from potential and unexpected events.
However, the two case studies above described
presented that risk and crisis communication may
not enable disclosing adequate information to
citizens who could be affected by the potential
disasters. It also implies that the current ways of risk
and crisis communication need to be more
integrated for citizens who must be ready for
unexpected and uncertain disasters and/or
situations. The public should have the insight into
seeing uncertain situations they will face and make a
decision by themselves to save their lives.

Thus, more effective communication skills to
secure safety and information for citizens on a small
scale are required so that individuals as a portion of
stakeholders can enhance their coping capacity to

129

potential cascading disasters (Frewer, 2004).
Furthermore, there is a need to consider various
factors such as policy, socio-demographics, regional
resources, and past disaster experiences at the local
level (Alexander, 2015). Also, decision-making at the
local level is obliged to be associated with the
communication for responding to a catastrophe
emergency based on unique features (Bruine de
Bruin et al, 2007), the experience of people
(Juliusson et al.,, 2005), and literacy. Successful risk
and crisis communication are required to update
against changing disaster patterns. In this context,
we propose a concept of survival communication
that is flexible for an individual level.

'Survive' is defined as "continue to live or exist,
especially despite danger or hardship” And "manage
to keep going in difficult circumstances" in online
'Oxford dictionaries." Differently, 'survival' is
addressed as "the state or fact of continuing to live or
exist, typically despite an accident, ordeal, or difficult
circumstances." Common terminologies of disaster
relate to some issues nearly as how people can
protect their lives and what kind of disaster capacity
people demand. Namely, those are supposed to close
the interest of conserving, protecting, defending, or
persisting stakeholders at an individual level.

We propose a notion of survival ability as the
explanation of survival communication in order to
make concrete the concept of survival
communication. Survival ability can be defined as 'a
combination of disaster capacity, wisdom,
knowledge from experiences, and resources of
individuals of the local community to manage
disaster situations until the arrival of professional
first responders at the scene." Also, survival ability
strengthens based on the local disaster risk
management system, perceived risk awareness, and
cooperation with other stakeholders such as local
government officials, the local experts, and the local
firefighter or police officers. Following the notion,
survival communication is defined as 'a system that
supports multi-way communication for disaster risk
and emergency information to protect individuals'
lives during cascading disasters until the arrival of
professional first responders at the disaster scene.’

Phases of disaster management and purpose: Fig.
1 shows the difference in the scope of risk
information among risk, crisis, and survival
communication. Survival communication is stated as
all actions in preparation for managing cascading
disasters at an individual level. It aims to support
building the citizens' survival ability via conducting
appropriate roles in all phases of disaster risk
management. The public is responsible as part of the
local emergency plan until the arrival of professional
first responders. Also, survival communication
brings a community network chain. The chain
involves not only individuals as well as community
clusters consisting of each family and neighbor.
Therefore, citizens could have different perspectives
on cascaded events, although they are not
professionals. This survival communication aims to
see different emergencies and have insights to
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identify potential disasters using their local knowledge, experiences, and perceived information.

Risk communication

Focused on Prevention/Preparedness

Focused on

Survival communication Response / Recovery

Citizen(individual and
small groups)

Focused on Response / Recovery

Public sector

Fig. 1: A conceptual figure of risk, crisis, and survival communication

Targets, messages, and channels: The constituent relevant  policies considering environmental
parts are communicators as information sender and conditions (Chung, 2021). Also, it is essential to have
receiver, message, and channel for effective multiple interrelationships among all stakeholders
communication. In  survival = communication, as a communicator to extend the effect of the
individuals act as the most crucial communicator in communication. The communicator uses the spider
extreme conditions. Notably, the partners of survival network to exchange risk messages and information
communication exchange their specific information. related to local members' lives.

Its messages have to be considered various Decision-making and approach: Generally,
particular factors of the local community, including disaster management approaches the top-down
environmental factors such as risk area: Inundated, system from the central government to the local
weak ground; socio-demographic factors such as government and the local community, as shown on
vulnerable groups defined by WHO: Children, the left side of Fig. 2. However, in some catastrophic
elderly, pregnant women, malnourished; age; races; disasters, this approach oriented to the top-down
and physical factor like the level of urbanization as system has not worked adequately at the moment. In
well environment deconstructions. For example, that  situation, rapid decision-making by
when older people suffer from heat waves caused by stakeholders in the scene is a critical element to
climate changes, they must know measures for decrease damage, help the affected area, and rescue
protecting themselves and any support facilities with damaged or trapped people.

Traditional top-down approach Multi-way approach
[ ] @

Local government Scientific expert Government Expert
s Risk and
//// i i
77
//// Provision of Support to
y 4 disaster prepare
Vi information survival
LL acitivty
Citizen Community
Fig. 2: Top-down system (left: (Scolobig et al.,, 2015)) and BU-TD approach (right: By author)

Survival =~ communication  addresses  that conditions of catastrophic disaster proceed
individuals of the local community are considered a incomplete to exchange risk messages or
member of disaster risk management. Also, it has information, and difficult to access the affected local
both approaches, the semi-bottom up-top down (BU- community. For this reason, the local government,
TD) approach, as shown in Fig. 2. However, the even the central government, should know the

130



Park et al/International Journal of Advanced and Applied Sciences, 9(6) 2022, Pages: 125-133

condition of hit zones to support timely and
adequately and should be a well-trained and
prepared emergency strategy to protect the citizens
against a catastrophic disaster.

All participants, including the government
administrators and the local community, built a
specific local emergency plan that meditated several
aspects of the local community. Following this plan
might contribute to establishing the national
emergency strategy, and all stakeholders can
consider the possibility of a catastrophic disaster in
various aspects. All members of disaster
management need to acknowledge that the most
critical task is to develop deep trust among them. In
an emergency planning process, residents' disaster
capacity and literacy can improve naturally, and
confidence among all stakeholders. The disaster
capacity of the local disaster management team can
be enhanced through the enhanced individual's
survival ability. Moreover, as the first responder in
the local community, the individuals could make a
decision based on their judgment immediately after
a catastrophic disaster.

Following the newly suggested concept of
survival communication, it must be discussed and
valid by other academic scholars theoretically. Since
the review of the literature was implemented in a
broad categorization, it needs a specific and practical
approach to identify the applicability of the concept
in real life. Moreover, for further study, the detailed
measure and procedure for applying the concept of
survival communication to local communities are
required to develop and examine to use of probable
scenarios of uncertain situations, such as cascading
disasters.

5. Conclusion

With increasing the frequency and severity of
disasters, many countries have advanced disaster
risk management systems. Although there are great
efforts to increase risk awareness and enhance
disaster coping capacity by implementing risk and
crisis communication, people and society has been
suffering from the uncertainty of disasters with
interconnected risks. This study aimed to identify
the differences between risk and crisis
communication concepts for risk information and
how to improve the survival ability of the local
residents, including social vulnerabilities and other
stakeholders, at a small scale, such as local
communities. Despite the advantages of risk and
crisis communication, this study shows how the
current risk and crisis communication need to be
improved to enhance the citizens' disaster coping
capacity and literacy. Also, the results imply that
there is the possibility that risk information may not
reach the public during cascading disasters bringing
uncertainty and complexity. It shows there is still a
gap between theoretical and practical concepts of
risk and crisis communication through two
cascading disaster cases.

131

In order to fill the gap, we suggest survival
communication which is a different notion from risk
and crisis communication. Considering a local
community cannot have appropriate risk
information during a complex emergency, survival
communication involves not only general disaster
knowledge but also regional environments at the
local level and needs the proactive engagement of all
local stakeholders, particularly local residents who
know the risk and vulnerable factors of their
livelihood's environment rather than other actors,
including local officials and external experts. It
implies that survival communication can enhance
the survival ability of the citizens at the local level
and increase disaster risk awareness in various
ways. Moreover, the mutual relationship among all
stakeholders would be strengthened on the basis of
deep trust in each other.

Suggested survival communication is expected to
help increase individuals' survival ability based on
their judgment under cascading disasters and
enhance the local disaster risk management system.
Further study is required to develop appropriate
guidelines for achieving survival communication.
Furthermore, it needs concrete and flexible
strategies to adapt to real-life considering multi-
hazards under uncertainty and complexity. Lastly,
this communication may provide various
opportunities for growing the local community as
well-trained first responders.
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