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Abstract: In regions with low tsunami risk probability, mitigation plans are unlikely to resonate with
residents. Empirical data regarding people’s knowledge, awareness, and attitudes about tsunamis
represent a keystone for better risk management and improved disaster preparedness. This study
evaluated these factors on the southern coast of Iran, Makran, by conducting a field survey. The re-
sults presented in this paper indicate a low level of awareness and willingness to evacuate among
residents and a low level of trust in the government in regard to risk management. Moreover, the
results show a significant religious attribution affecting respondents’ risk perception and evacuation
behavior that, along with the aforementioned factors, increases residents’ vulnerability. Based on
our findings, we provide some recommendations to help policymakers understand how to shape
mitigation and evacuation plans such that they will become more evidence-based, sensitive, informed,
and cost-effective.
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1. Introduction

Currently, as the population continues to increase, so does the number of people
living in regions threatened by natural hazards without strong risk awareness. Tsunamis
are a representative natural threat and often lead to significant population death tolls, in
addition to causing vast destruction, poverty, and homelessness. Specifically, in developing
countries, devastating natural hazards, such as tsunamis, can cause a sudden shock in their
development process, and recovery is typically very costly and arduous. Hence, proper
planning for and management of natural hazards is essential [1].

Historically, Iran has been affected by several tsunamis. The most significant one
occurred in 1945 in the Makran subduction zone (MSZ), causing 4000 casualties in the
southern coasts of Iran and Pakistan [2]. Notably, coastal hazards are relatively infrequent in
Iran, which can lead to a false sense of safety among community leaders and residents. This
makes the MSZ more vulnerable and less resilient to unexpected natural disaster incidents.
However, considering tsunami hazard assessments, Makran is one of the least-studied
regions globally. In this regard, more research is needed in the MSZ because potential
damages can be efficiently minimized by sufficient preparation. Several studies have been
conducted in Makran to simulate tsunami waves, illustrate inundation areas [3,4], and
predict possible scenarios for future tsunami events [5,6]. These studies mainly focused on
the physical nature of the hazard; however, socioeconomic factors play a prominent role
regarding the concept of sustainable risk management.

There are two rather different approaches for increasing coastal resilience against
hazards (be it a tsunami or storm surge): hard and soft measures (according to the United
Nations International Strategy for Disaster Reduction (UNISDR), soft measures (or non-
structural measures) are defined as “any measures not involving physical construction that
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uses knowledge, practice, or agreement to reduce risk and impacts, in particular through
policies and laws, public awareness raising, training, and education” [7]). After a coastal
hazard, there is typically a significant drive to construct or improve hard measures in high-
risk areas. However, an over-reliance on engineering construction, that is, hard measures
alone, can still lead to mass casualties, as the at-risk population neglects self-protection
strategies. One notable example is the 2011 Tohoku tsunami, specifically in the Taro
District [8]. Furthermore, designing and implementing hard measures is costly without
being particularly efficient at damage prevention. Despite the expensive exercises for
preventing, predicting, and protecting vulnerable communities in the United States against
natural hazards, people have still faced staggering helplessness [9]. Hence, the importance
of soft measures should also be considered to minimize vulnerability and be studied
more extensively. Accordingly, cost-benefit and sustainable disaster management analyses
should be applied in developing countries, such as Iran, where the budget for developing
hard measures is limited.

One of the most formidable contemporary challenges facing disaster preparedness is
how concepts and methods of soft measures are applied. The first step in this process is
to assess local awareness, knowledge, perception, and willingness to evacuate, which we
discuss later in this paper.

To propose optimal mitigation and education measures, a disaster communication
and education strategy must acknowledge heterogeneity in community characteristics [10].
Accordingly, the present work sheds light on the aforementioned problems in an under-
studied geographical region—Makran—and thus expands upon empirical evidence. Fur-
thermore, this research contributes to the literature in two ways. First, it questions issues
that have received little attention in previous research. Second, it applies prominent fac-
tors, extracted from the literature, to address people’s knowledge, awareness, perception,
and attitudes about tsunamis. Understanding these factors can facilitate the development
of effective mitigation strategies that may lead to an increase in resilience. Moreover,
these strategies may be scalable, thus being able to reach more residents with lower costs
and effort, which is beneficial considering the limited budget available in the MSZ. Finally,
we propose possible mitigation measures and a number of recommendations to improve
risk management.

2. Literature Review
2.1. Risk Knowledge and Awareness

Generally, awareness and knowledge influence disaster preparedness. Awareness
has been defined as the extent to which people think and talk about a specific hazard [11].
Tavares et al. [12] concluded that awareness depends on general knowledge of locals and
their access to sources of information. However, as pointed out by Esteban et al. [13], aware-
ness of local residents about natural hazards is obviously location-specific and depends on
various factors, including culture, education, and policies. All these factors were separately
targeted in different vulnerable areas with different natural hazards, e.g., typhoons [14],
hurricanes [15], and floods [16]. Tsunamis have received less attention compared to other
disaster types. Some studies established the level of community awareness about tsunamis
in different tsunami-prone areas, e.g., [17,18]. Other studies on knowledge, awareness, and
attitudes have been carried out in Trinidad and Tobago [19], Vietnam [20,21], Japan [22-25],
and Samoa [26]. The authors of [18] investigated factors in Chile, Japan, and Indonesia that
can reflect the degree of awareness at the authority, institution, or citizen levels. Ref. [27]
established the level of community awareness about tsunamis through a community map-
ping exercise in Chile. Some studies have further analyzed awareness and proposed new
directions for tsunami mitigation and evacuation [28-30]. For example, the idea conceptu-
alized by Ref. [31] shows how a given event can very quickly raise awareness; however,
this increased awareness often fades with each successive generation. Hence, repeated
education and regular evacuation drills by local governments [32], as well as storytelling
across generations, may maintain this level of awareness [33].
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Global awareness of risks associated with tsunamis has been increased due to the
large number of events that have taken place since the 2004 Indian Ocean tsunami, the 2010
Samoa and Chile tsunamis, and the 2011 Tohoku earthquake tsunami [34]. Partially
owing to the high death tolls and destruction following these events, a conception of
“tsunami culture” has developed in communities who have been affected by tsunamis.
Moreover, the immediate broadcasting and mass media awareness following tsunamis
have impacted areas that are not often affected by such events. All studies typically report
an increase in tsunami awareness and knowledge. However, there is likely an upper
bound regarding how much awareness mass media can promote in areas without frequent
tsunami experiences. In addition, the uniqueness of each community’s characteristics as
well as cultural and local factors play important roles in the context of awareness and
knowledge. Remarkably, our study area—the MSZ—meets these conditions and provides
an untouched case study to be further investigated.

2.2. Perception and Attitude

Although various factors related to the physics of tsunamis (e.g., arrival time and
magnitude) largely dictate impact, knowledge and awareness affect a community’s vul-
nerability. The role of other factors, such as psychological (socio-cognitive) processes,
culture, and personality are crucial, yet remain poorly understood. During the 2011 Tohoku
earthquake and tsunami disaster, in some areas, only 57% of residents evacuated immedi-
ately [35], although regular drills were conducted and education regarding awareness and
general knowledge was relatively high.

Pidgeon et al. [36] defines risk perception as “people’s beliefs, attitudes, judgment,
and feelings, as well as the broader social or cultural values that people adopt against
risks.” Risk perception can be considered as a cognitive process capable of guiding people’s
behavior in ordinary activities with the aim of reducing the impact of uncertain events.
Many aspects—namely psychological and cultural factors, which are often correlated—can
influence perception assessment.

The importance of risk perception has been suggested for evacuation behavior in
the literature; however, empirical data are lacking [37]. Recently, some studies have been
conducted on the reasons influencing failure/success in evacuation in tsunami-affected
areas [37-39], as well as identifying factors related to willingness (intention) to evacuate by
considering a hypothetical scenario in areas not affected by tsunamis. People’s memories of
previous events (experience), normalcy bias, (normalcy bias is a tendency to underestimate
the risk of a hazard that has been warned about, which affects appropriate evacuation)
belief systems, excessive reliance on infrastructure and warning systems, trust, and aging
societies (demographic factors) have been considered the main factors causing evacuation
failure [40,41]. Other studies have been conducted on the willingness of specific groups
(e.g., older [42] and tourist [43,44] populations) to evacuate.

Considering evacuation behavior, tsunami events and areas without frequent tsunami
experiences tend to be poorly studied in the literature. In particular, to the best of our
knowledge, no studies have been conducted in the MSZ regarding this topic.

3. Methodology

To investigate the aforementioned issues in Makran, a mixed-methodology approach
was utilized, including a questionnaire survey and interviews among local residents and
beach users. In addition, we conducted three focus group discussions (FGDs) to have fur-
ther discussion on the findings derived from the questionnaire survey and interview results.

3.1. Study Area

The study area is the Makran coast, which is located on the southeastern coast of
Iran and southern coast of Pakistan. This area extends east from the Strait of Hormoz
to Onch-nal in Pakistan. Owing to its unique geographical location (it is the closest and
best access point to the open sea for land-locked countries, e.g., Uzbekistan, Afghanistan,



Sustainability 2021, 13, 449

40f19

and Mongolia; moreover, Makran is one of the most important routes of the east-west
corridor), the government approved a strategic plan for the development of the southern
Makran coast on 26 December, 2016 named “Makran sustainable development”, and
announced Chabahar—the most populated city in Makran—a free economic zone. It should
be considered that, historically, Makran has been affected by tsunamis; the most disastrous
event occurred in 1945, with 4000 casualties in Iran and Pakistan. Based on the latest report
of the UNISDR [45], there is no risk management framework in Makran. Thus, any type
of study regarding this subject would be of great importance for developing an optimal
tsunami management framework.

Notably, more than 65% of the population living on the Iranian side of the Makran
coast is in rural areas, which is a significant deviation from the country’s norm (74% urban
population). Hence, a combination of urban and rural locations was selected to obtain a
more accurate representation of the population. Accordingly, four locations were selected:
Chabahar and Konarak, two densely populated coastal cities, and Ramin and Tis, two rural
areas (Figure 1) located within the Sistan and Baluchestan Provinces of Iran. Table 1 shows
the gender ratio of the population in each area. According to the latest census data [46],
Chabahar is the most populated city along the Makran coast (population: 283,204), followed
by Konarak (population: 82,000), which is located close to Chabahar, and the populations
of Tis and Ramin are 6348 and 3821, respectively.

A
N

200 mi

Figure 1. Study sites in the Makran region, Gulf of Oman. Chabahar and Konarak are highly populated cities, and Tis and
Ramin are rural areas. Sources: Google Earth, Data SIO, NOAA, U.S. Navy, NGA, GEBCO.
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Table 1. Population and gender ratios in the four study areas based on the latest census data [46].

Area Male Female
Chabahar 144,482 (51%) 138,722 (49%)
Konarak 40,933 (49.9%) 41,067 (50.1%)
Tis 3238 (51%) 3110 (49%)
Ramin 1982 (51.87%) 1839 (48.13%)

Most of the population is Sunni Muslim (Shia and Sunni are the two major denom-
inations of Islam). None of the evaluated areas had experienced a major coastal hazard,
specifically a tsunami, in the last 75 years (the last significant tsunami in the area occurred
in 1945). However, it is important to note that in the worst-case tsunami scenario, the study
areas would be inundated [6].

3.2. Questionnaire

As Van den Akker [47] suggested, some typical steps were taken, including a system-
atic literature review and expert consultation. Questions were distributed to six disaster
resilience experts from Iran via email, and their comments were applied to the question-
naire (see Lawshe’s table [48]). In addition, the questionnaire was initially pretested with
10 residents through face-to-face interviews. Generally, this pilot phase is useful for de-
tecting the suitability, comprehensibility, and amount of time that is needed for filling in
the questionnaire. Our modified questionnaire covered the following topics: knowledge,
experience, awareness, trust, evacuation behavior, and socio-demographic characteristics
(age, income, gender, occupation, religion, insurance status, and education).

3.3. Sampling and Analysis

The survey was conducted using various convenience sampling methods at the four
study sites from 10-30 September, 2018. The survey was conducted at different times
of day throughout the week to obtain a better distribution of samples. For Chabahar,
a random sampling method was used, and questionnaires were administrated by two
trained enumerators. In total, 153 valid questionnaires (n; = 153) were collected. In
Konarak, random spatial sampling method was employed using GPS to select households
in the tsunami-prone area. Due to the availability of respondents, 45 households (1, = 45)
were surveyed. In Tis and Ramin, owing to the relatively low level of education, face-to-face
surveys were conducted, and 24 households (12 in each) were interviewed. In addition,
three FGDs (taking approximately 3 h and 45 min in total) were held at three main fishery
ports, namely Beris, Ramin, and Shahid Beheshty. The participants were fishers and beach
users. Data collected from the FGDs were transcribed from the audio recordings, and code
analysis was performed for the suitability of the study. These data are summarized in
Table 2. Finally, in addition to tabulating the results using descriptive statistics, chi-squared
tests and analysis of variance (ANOVA) were performed to analyze the significance of the
relationship between various variables by employing the scipy.stats package in Python.

Table 2. Sampling methodology and number of samples in each study area.

Area Chabahar Konarak Ramin and Tis  Fisheries
. Random sampling in a GPSrandom  Face-to-face

Sampling method high-density area of the city =~ sampling interview FGD

Number of 153 45 o4

samples 3
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4. Results
4.1. Demographic Profile of Respondents

Table 3 and Figure 2 show the demographic characteristics of the respondents in
different study areas. In both urban areas, the percentages of men (Chabahar: 55.95%;
Konarak: 57.42%) and women (Chabahar: 44.05%; Konarak: 42.22%) who responded were
similar, and a relatively balanced gender ratio was obtained. However, due to gender
prejudice (in rural areas, this issue makes it hard to access and talk with women), there
was a gender imbalance in responses in the rural areas of Ramin and Tis (men: 70.83%;
women: 29.17%). Respondents in urban areas were predominantly young, with 75% and
73.33% being under 40 years old in Chabahar and Konarak, respectively. In contrast, in
Ramin and Tis, 66.67% of respondents were older than 40 years old (see Figure 2a), which
could be considered typical owing to the recent major migration of young people to urban
areas in Iran. Figure 2b indicates a typical education distribution compared to the latest
census of the government [46] for our study areas, where the majority of respondents
did not have university education (Chabahar: 70.24%; Konarak: 93.44%; Ramin and Tis:
100%). The socioeconomic status of most respondents was quite low, with most reporting a
monthly household income of less than 30,000,000 IRR (Iranian Rials), or around 112 USD
(Chabahar: 75%; Konarak: 91.25%), as did all respondents in Tis and Ramin (see Figure 2c).
Remarkably, the income distribution seems typical because the average monthly income of
the province, 12,460,000 IRR, has been 46% of the country’s average income for the past
ten years.

Table 3. Demographic characteristics of respondents.

Chabahar (%) Konarak (%) Tis and Ramin (%)

Gender Men 55.95 57.42 70.83

Women 44.05 42.22 29.17

10-19 20.24 4.44 8.33

20-29 25 37.78 8.33

Age 30-39 29.76 31.11 16.67
40-49 15.48 11.11 25
50-59 5.95 8.89 25

>60 3.57 6.67 16.67

No schooling 17.86 35.56 66.67
Primary 15.48 31.11 25

Education High school 36.9 26.67 8.33
University 25 4.44 0
Higher 4.76 222 0

<12,000,000 44.05 75.6 83.33

Income (IRR) 12,000,001-30,000,000 30.95 15.65 16.67
30,000,001-50,000,000 17.86 6.67 0

>50,000,000 7.14 222 0
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Figure 2. Demographic characteristic of respondents: (a) age, (b) education, and (c) income distribu-
tion in the four study areas. Blue: Konarak, orange: Chabahar, and green: Tis and Ramin.

4.2. Knowledge and Awareness

Here, we define “knowledge” as respondents’ ability to understand the definition of
tsunamis and “awareness” as the perception of the degree of risk/danger associated with
tsunamis in their region. Respondents were asked about their knowledge regarding the
basic definition of a tsunami and from where they attained this knowledge. The results
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are shown in Figure 3a—c for Chabahar, Konarak, and Tis and Ramin, respectively. In
both Chabahar and Konarak, less than 22% of all respondents were not fully aware of a
basic definition of tsunamis, while the majority had a basic knowledge (Chabahar: 61.9%;
Konarak: 64.4%). In contrast, in Tis and Ramin, only 34.5% of respondents reported know-
ing a basic definition of tsunamis. This may be the result of minimal access to information
sources in rural areas (based on one of the authors’ observations, many respondents did not
have access to TVs, radios, etc.), as well as their low education level. With regard to their
sources of information, a significant difference among different study areas was observed.
In Chabahar, 73.58% of respondents who answered “Yes” to the previous question (i.e.,
basic knowledge regarding tsunamis) had obtained their information from the “Internet.”
In Konarak, 43.24% of respondents indicated “Family/Friends,” 27.03% indicated “Other
sources not listed in the questionnaire,” and 13.51% indicated the “Internet.” In Tis and
Ramin, owing to their minimal access to information sources, respondents with a basic
knowledge of tsunamis obtained their knowledge either from “Family/Friends” or “Other
sources not listed in the questionnaire.”

A five-point Likert-type scale (from “Strongly disagree” to “Strongly agree”) was used
to evaluate how respondents considered the degree of danger associated with tsunamis in
their region. The results are illustrated in Figure 4. Overall, the majority of respondents
who had a basic knowledge of tsunamis strongly disagreed or disagreed that tsunamis
would be a real danger to them (Chabahar: 66.66%; Konarak: 75.56%; Tis and Ramin:
85.72%). This low level of danger awareness could be attributed to the fact that none of the
areas evaluated had experienced a major coastal hazard, specifically a tsunami, in the last
75 years. This may also stem from improper education programs led by the government,
as the majority of respondents said that they had not seen or heard any information
regarding tsunamis from the local government, city hall, emergency department, Shilat
(Shilat is a governmental department in charge of coastal hazards in Iran), local disaster
management authority, or other non-governmental organizations (NGOs), and were not
aware of any public education programs in their community (as reported by more than
97% of respondents in all study areas).

4.3. Perception and Attitudes

During the pilot investigation, there were considerable challenges, primarily related
to the low number of tsunami events in the area. Hence, to assess the intended evac-
uation behavior of residents, we first asked whether they had experienced any natural
hazards. More than 82% of all respondents had experienced at least one natural hazard
(e.g., earthquake, flood, storm, or tsunami) in their lifetime. Next, they were asked about
their reactions during the hazards. Figure 5 presents the results in all study areas. Over half
of the respondents who had at least one experience of natural hazards in their lifetime
chose “did not evacuate—trusting God will help” (Chabahar: 54.7%; Konarak: 65.8%; Tis
and Ramin: 81.8%). In both Chabahar and Konarak, only around 25% of respondents
chose “evacuated immediately” after they sensed the hazard or were asked to evacuate
by the local government, whereas in Tis and Ramin, only 4.5% evacuated immediately.
Then, respondents were asked, “Whose actions would prevent loss of life during natural
hazards?” A significant proportion of all respondents (more than 65%) declared that God
would prevent the loss of life. Notably, “individuals” and “the government” had almost
the same percentages, with less than 14.29% (Figure 6).
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Figure 3. Respondents’ basic knowledge regarding their familiarity with the definition of a tsunami,
shown by the pie chart for (a) Chabahar, (b) Konarak, and (c) Tis and Ramin. The sources of
information from which they had obtained their knowledge are depicted by the bar graph. Values
were rounded off to two decimals.
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I Strongly disagree I Disagree [ Neither agree nor disagree Agree Strongly agree

Chabahar 11.9 4.76
8.89 0|0

Konarak

Tis & Ramin 7.14 |G

Figure 4. Tsunami awareness and perception of danger according to respondents who had a basic knowledge of tsunamis,
from “strongly disagree” (believing it will not happen in their area) to “strongly agree” (believing it will threaten their area).
Values were rounded off to two decimals.

Konarak Tis and Ramin

Chabahar

Il Others

[ Waited for other family member
Bl Not evacuated-Trusted God
Bl Evacuated

Figure 5. Respondents’ reactions to their previous experiences of natural hazards. According to our
pilot survey and consultations with the local experts (see Section 3.2), three choices were involved in
the questionnaire: evacuated immediately, did not evacuate—trusting God, waited for other family
members, and others not listed in the questionnaire.
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[ Konarak
70 Chabahar
B Tis & Ramin

Respondent %
PN,
o o

w
o

God Individual Government Other

Figure 6. Respondents’ beliefs regarding whose actions prevent loss of life during natural hazards in
blue: Konarak, orange: Chabahar, and green: Tis and Ramin.

Trust is a pivotal moderator of effectiveness of any policy for risk communication
and public engagement. From the literature review and experts’ suggestions in the field
(see Section 3.2), trust was identified as a multifaceted phenomenon that can influence
people’s behavior toward action (see, e.g., [41,49]). Hence, we evaluated the impact of
trust in the government on respondents’ perceptions and attitudes. Figure 7 shows the
average level of people’s trust in the government’s ability to manage a disaster in three
states: before a disaster, after a disaster, and in disaster education programs. A higher
percentage of respondents (strongly) disagreed rather than (strongly) agreed on trusting
in the government to manage hazards (Chabahar: 60.72%; Konarak: 75.56%; Tis and
Ramin: 75%).

I Strongly disagree I Disagree mmm  Neither agree nor disagree Agree Strongly agree

Chabahar

Konarak

Tis & Ramin

17.86 5.95

11.11 4.44

Figure 7. Average trust in the government’s ability to manage a disaster in three states: before a disaster, after a disaster,
and in disaster education programs. From “strongly disagree” (distrust) to “strongly agree” (trust).

4.4. Statistical Analysis

A chi-square test and ANOVA were applied to determine the level of dependence be-
tween the variables, and the results were considered significant at 5% (p < 0.05). Moreover,
the Pearson correlation coefficient was used to measure the strength of linear association
among variables when there was a significant difference. First, the relationship between the
demographic characteristics of respondents and their knowledge, awareness, reactions, and
trust (the various variables outlined in the previous subsections) were examined. To meet
computing needs, respondents from all study areas were combined. Moreover, to make
comparisons easier and to overcome the limited number of respondents in some categories,
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the demographic variables were reclassified into new groups. The reclassifications and

their associated numbers for coefficient analysis are illustrated below:

e Age: Age groups were reclassified as 10-29 (“young” = 1), 30-49 (“middle-aged” = 2),
and respondents over 50 (“old” = 3).

*  Education: Respondents were divided into two groups: “without university education
=1” and “with university education = 2” (respondents without university education
included those who did not meet national literacy standards and those with only
primary and high-school education).

e Income: Because the majority of respondents were very poor, respondents were
divided into two groups: high-income earners = 2 (household income more than
12,000,000 IRR) and non-high-income earners = 1. This distribution was selected
considering the national minimum wage in 2018.

Figure 8a,b shows the results of the p-value obtained via chi-square tests and ANOVA
and the r-value obtained via the Pearson correlation coefficient, respectively. At the 0.05
level of significance, six relationships were found to be statistically significant. Regarding
gender, the differences between men and women in their knowledge and awareness were
found to be significant with » = —0.44, p = 0.001 and r = —0.27, p = 0.010, respectively.
In the coefficient analysis, we considered “men = 1” and “women = 2” and having knowl-
edge:”No = 1" and “Yes = 2”; awareness levels were labeled 1 to 5, from very low (1) to
very high (5). The levels of knowledge and awareness among men were higher compared
with those of women. This appears to be correlated with notable gender discrimination
in this area [50]. However, no statistically significant associations between gender and
reaction against hazards or level of trust in the government were observed. The other
statistically significant relationship was a negative correlation between age and knowledge
(r = —0.28, p = 0.007). Young respondents had more general knowledge than other age
groups. No relationship was found between respondents’ education or income and their
knowledge and awareness. The difference between education levels and the respondents’
reactions was also significant with » = 0.28,p = 0.049 (in the coefficient analysis, we
considered “not evacuated—trusting God = 1”7, “not evacuated—waiting for other family
member = 2", and “evacuated immediately = 3”). More educated people tended to evacuate
immediately when facing a natural hazard. Moreover, people with university education
had less trust in the government (r = —0.21, p = 0.028). (in the coefficient analysis, trust
levels were labeled from 1 to 5, from strongly distrust (1) to strongly trust (5)). Finally, there
was a statistical relationship between respondents’” income and their response to hazards
(r = 0.32, p = 0.039) where high-income earners tended to evacuate immediately.

Further tests were carried out to understand whether differences in awareness could
result in respondents’ reactions. The same analysis was performed between reaction and
trust; however, no statistically significant relationships were found.

Gender 0.001 0.010 0.565 E Gender-

Age 0.007

Education-  0.797

Income A

Knowledge Awareness Reaction Trust Knowledge Awareness Reaction Trust

0.662 0.744 0.435 Age -

0.308 0.028 Education -
0.039 0.528 Income - 0.32

(a) p-value (b) r-value

Figure 8. (a) p-values resulting from chi-square tests and analysis of variance (ANOVA) between different variables and

demographic characteristics. (b) r-values resulting from the Pearson correlation coefficient.
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4.5. FGDs

To support our questionnaire results, three FGDs were held among beach users
and fishers. The interviewees were asked about their experiences with natural hazards.
After the transcribed discussions were coded, “God” and “trust” were found to be among
the most repeated variables. Some quotes from interviewees who experienced cyclone
Gonu in 2007 are presented below.

We did not evacuate because we thought God will save us. (45 years old, Ramin)

The local government asked us to get on the buses and leave the area; my mom
did not let us do so, believing God will take care if we are innocent. (26 years
old, Ramin)

My dad told us we have to stay and suffer to be forgiven because of our sins.
(18 years old, Ramin)

We do not trust Shilat. They asked people to get on the buses provided by them,
but we did not. Shilat does not know where to take people. (42 years old, Ramin)

In summary, the interviewees either trusted God to save them or believed the event to
be a form of punishment or test. Moreover, distrusting the government was among the
main reasons that respondents did not evacuate. These findings are aligned with those of
the questionnaire survey.

5. Discussion

In this section, we summarize the central findings of this study and compare them
with those in the literature. A more detailed discussion about the context of our study area
is also presented. Finally, based on the evidence, we construct a hypothetical framework
for decreasing the vulnerability to natural hazards in the MSZ.

5.1. Knowledge and Awareness

The survey results revealed that the majority of people had a basic knowledge about
tsunamis in Chabahar and Konarak. In contrast, in Tis and Ramin, only around one-third
of respondents had this basic knowledge (see Figure 3 and the discussion in Section 4.2).
Following our expectations, awareness was rather low among respondents with basic
knowledge of tsunamis (see Figure 4 and the discussion in Section 4.2). Some studies
have focused on specific factors In Indonesia, Chile, and Japan that could influence aware-
ness, such as experience [51,52], poverty [53], information sources, policies [18,54], and
demographic indicators [55]. In our study areas, as has been mentioned previously, low
awareness could stem from respondents’ minimal experience with coastal hazards, as
the last tsunami in the study area occurred 75 years ago. In contrast to areas with re-
cent tsunami experience, however, the level of people’s awareness was rather high (e.g.,
Chile [27] and Japan [56]). Low awareness could also occur due to the lack of data and
tools, such as evacuation maps and warning systems, as well as their poor distribution
among residents. According to our results, almost all respondents (more than 97%) had
not received or heard any information regarding tsunamis from the local government, city
hall, emergency department, Shilat, local disaster management authority, or other NGOs,
and and were not aware of any public education programs in their community.

In addition, some other studies considered the effect of one aspect of demographic
indicators on hazard awareness. e.g., gender [57], education [58], and age [59]. In this study,
we investigated the relationship between respondents’ demographic profiles and their
awareness levels. There was a statistically significant difference between men and women
and their knowledge and awareness. There are many studies that confirm the inequalities
between genders and their awareness; however, the difference between men and women
remains a controversial issue. Some researchers indicated that risks tend to be judged as
lower by men than by women [60], while others have rejected this hypothesis [55,57,61].
In societies with strong patriarchal values, including those of Middle Eastern countries,
women’s presence in society and decision-making is typically decreased, and this gender
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gap could intensify disparity in knowledge and awareness outcomes, as indicated by
our findings.

5.2. Perception and Attitude

In many studies, the importance of risk perception in evacuation behavior is high-
lighted. How people perceive risks is shaped by their experience, feelings, values, and be-
liefs. In addition to a lack of awareness and experience, this study provides information
about other variables that affect the attitudes of people regarding natural hazards. Re-
ligion and trust in the government were found to affect respondents” attitudes toward
natural hazards.

5.2.1. Trust

In the literature, trust has been identified as a multifaceted phenomenon that can
influence people’s behavior toward action. It has different effects in each area and commu-
nity. Despite the fact that trust in civil protection may lead to neglecting self-protection,
trust in the government and information sources may improve disaster risk communica-
tion. Trust influences people’s risk perception and their acceptance of preventive actions.
Ref. [62] revealed that higher trust leads to higher risk awareness and better acceptance
of pursuing preventive action based on a filed survey in India. A review by the authors
of [63] suggests that trust in authorities and experts has the most impact on risk perception.
Ref. [49] suggests that trust is one of the critical moderators of effectiveness of any policy
for risk communication in an uncertain risk. Both too much trust and lack of trust in flood
protection measures influenced the flood risk coping culture in Vietnam [33]. Some studies
have shown that a high level of trust in the government to manage a disaster and pro-
vide information sources is correlated with a higher level of perceived preparedness [41],
whereas in Japan, the high level of trust led to neglecting self-protection strategies. A
simple example is that of the 2011 Tohoku tsunami, more specifically in the town of Taro, in
which too much trust in structures and scientific facts led to ignoring of self-protection [8].

In our work, respondents’ trust in authorities regarding risk management in risk
education, evacuation warning, and post-disaster management was evaluated. The results
show that more than two-thirds of respondents (strongly) disagreed with trusting the
government to manage hazards. This lack of trust in the government may lead to greater
vulnerability in the study area. For example, cyclone Sidr on the coasts of Bangladesh
in 2007 caused hundreds of casualties because people did not trust the early cyclone
warnings circulated by the local government and mass media [64]. The same attitude was
reported by interviewees for not evacuating in the cyclone Gonu in 2007 based on our FGDs
(Section 4.5). In some studies, this lack of trust stems from survivors’ bitter experiences [65];
however, in our case, it may have resulted from religious differences, where the majority of
the government is Shia and residents are Sunni.

5.2.2. Religion

In both the questionnaire and FGDs, we found highlighted subjects that showed the
role of religion in respondents’ attitudes toward hazards. The majority of respondents
who experienced one type of natural hazards in their lifetime either trusted God to save
them or thought it was God’s punishment. Moreover, more than two-thirds of respondents
believed that if a natural hazard occurs, God will prevent loss of life. The solid faith in
destiny together with one’s lack of belief in his or her will and determination are among the
personal characteristics of individuals living in Middle Eastern and Muslim countries [50].
However, there are similar findings in other parts of the world and with other religions.
For example, the authors of [66] found that the religious attribution of an earthquake in
Tibet, China in 2010 had a negative impact on people’s awareness and their behavioral
responses. Furthermore, the majority of coastal residents in Trinidad and Tobago had an
attitude and perception that “God is a Trini” and that they were immune; they believed
that if a tsunami were to occur, God was most likely to prevent the loss of life (57% of
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interviewees) [19]. In their study, it was argued that the religious attribution of natural
hazards might come from low awareness and few /no experiences of tsunamis. However,
several studies revealed that even in communities where individuals are aware of scientific
explanations of natural hazards, people perceive it as “God’s will or punishment,” such
as in Nepal [67,68], Ghana [69], and Japan [70]. Extra effort has been made to extract
additional information from the literature regarding survivors’ experiences of the 1945
Makran tsunami. This includes a booklet that includes interviews from 2008-2015 under
United Nations projects [71]. There were good examples showing the strong religious
attribution of the tsunami among interviewees. Some of these are presented in Table 4.
Similar findings were reported after a mosque and shrine survived the 2004 Indonesia and
2011 Japan tsunamis, respectively, where people had asserted that God/the gods were
protecting their house.

Table 4. Quotes from survivors’ experiences in the 1945 Makran tsunami extracted from the literature.

Gender, Age at L.
1945 (Years Old) Indicative Quotes
Male, 20 Only a mosque survived, and the rest of the town was destroyed.
Male. 20 We could not protect ourselves, but many of us prayed at the
g mosque that Allah may save us from any destruction.
Female. 20 The roof of the shrine fell because of the earthquake. The sea did
! not go further than the mosque; Allah (God) stopped it.
Before the sea went far onshore, I went to the mosque for the
Male, 12 dawn prayer; the first wave happened, but it was small, so we
began the prayer.
This area was not flooded because of a shrine that would not allow
Male, 13
the sea to enter.
The story of the daughter of a just judge, she was either kidnapped
Male, - or killed in Qalhaat, and thus causing the wrath of God upon the

town.

5.2.3. Salient Value Sharing (5VS)

The improper belief in destiny and neglecting one’s part (ability) to change their
own situation can lead to not establishing sufficient plans and dismissing the role of risk
management in protecting against natural hazards. It should be noted that getting used
to any circumstances blindly together with “actions” that come with inaction make any
change and acceptance of new thoughts and methods difficult. This situation intensifies
when the level of trust in the government regarding risk management is rather low. Hence,
we suggest that leaders and disaster management practitioners obtain help from religious
leaders to improve risk awareness and perception among low-trust populations. In other
studies, the role of local leaders in disaster risk reduction has been reported. A better
tsunami mitigation strategy should involve local community leaders as its primary focus
of attention [72]. Furthermore, local religious leaders can transfer important information
about disaster preparedness to people through religious myths because they understand
and accept information better in such terms [68]. Several studies have demonstrated that
people tend to trust those who share similar values. Evidence supporting the theory
known as salient value sharing (SVS) [73] indicates that policies based on salient cultural
values are more widely acceptable [74]. Based on our findings, we hypothesize a frame-
work to improve risk perception in communities (see Figure 9). Religion and risk are
interconnected, which can have both positive and negative influences on risk assessment
and mitigation [68]. Our hypothesis framework suggests that the negative aspects can be
turned into positive factors in risk management by seeking help from religious leaders
and involving them in the process of disseminating scientific knowledge and disaster risk
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reduction. According to our results, one of the effective ways to mitigate risk could be
through religious observance. This is parallel with the findings of Dhanhani [75], where it
was concluded that a majority of people in the United Arab Emirates considered disasters
to be either an act of God or a punishment, and suggested that an effective response for
mitigating risk needs to recognize and address the cultural and religious contexts. Our
results showed that the level of trust in the government regarding risk management is
rather low. This may have resulted from different denominations of religion where the
majority of the government is Shia and local people are Sunni. This, along with the signif-
icant role of religion in respondents’ attitudes toward hazards (as was demonstrated in
our study), led us to come up with this hypothesis. In various studies, the similarities in
value sharing had a positive effect on the level of trust and, as a result, on perception of
risks [74,76-78]. As shown in Figure 9, the role of religious leaders and their involvement
in tsunami risk communication and disaster risk reduction can lead to the community’s
trust in risk reduction strategies and, consequently, their actions toward reducing the risk.

However, since our survey questions were not originally designed to reflect the
construct of SVS and our final hypothesis model, validating them was beyond the scope of
this study, and shall be addressed in future work.

Salient Value Sharing ' _
(SVS) N Trust n Perceived risk

)

+
1

Value=Religious===3 Religious leadership

Figure 9. Hypothesis-based salient value sharing (SVS) framework for improving risk perception in
Makran. It is suggested that the negative impact of religious attribution on risk management can
become positive by seeking help from religious leaders.

6. Conclusions

In this study, we evaluated people’s knowledge, awareness, and attitudes regarding
tsunamis in the MSZ, which is an under-studied region. To the best of our knowledge,
no research has been conducted in our study area regarding this topic. Hence, our findings
provide valuable information for various stakeholders to underpin tsunami risk activities,
mitigation measure design, and risk-aware city planning. Moreover, owing to our notable
findings regarding the roles of religion, trust, and risk perception, new lines of research
and discussion on this topic have been elucidated, exhibiting wide applicability beyond
this region. It would be interesting to investigate this research topic further in both Makran
and other regions.

Risk reduction measures for one hazard should be compatible with those for other haz-
ards. Therefore, the perspective presented in this study could be beneficial for developing
disaster measures for other natural hazards.

This study provides crucial information for developing comprehensive and reliable
mitigation plans and activities; however, it is important to acknowledge its limitations.
There are several uncertainties involved in this research. For example, regarding data
validation, extensive data collection could be more representative of the outcomes, since
the sample size of our study was quite small. In addition, different sampling strategies
were applied to each study area, which may limit the generalizability.
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