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According to the World Risk Report in 2018,
Bangladesh has been identified as the most vulnera-
ble country in the world. Among the 64 districts of
this country, 19 districts are known as coastal districts
36.8 million people live in high-risk areas. The main
objective of this paper is to investigate the reasons and
factors why many residents do not comply with evacu-
ation orders to cyclone shelters in an emergency pe-
riod. Based on survey data collected from the sur-
vivors this paper finds that prior to the landfall of cy-
clone Komen in 2015 the majority of the respondents
in Kutubdia Upazila had received cyclone warning ei-
ther from Cyclone Preparedness Program volunteers
or the radio, but only 61% of respondents in this vil-
lage responded to the warning by seeking protection
in the nearby shelter. The major identified reasons for
39% of respondent’s non-compliance with evacuation
orders are the long distance of a cyclone shelter from
home, an absence of the head of the family, gender-
related concerns, not enough space in the shelter, the
poor road network and no space for livestock in the
shelter. It is also found that people did not start evacu-
ation until observing the symptom of risk. To improve
cyclone preparedness and response to evacuation or-
ders from residents, an educational campaign by Gov-
ernment and Non-Government Organizations (NGOs)
is needed in coastal zones to improve the use of public
cyclone shelters. Finally, to reduce risk Government
should take the initiative for infrastructural develop-
ment in the coastal areas of Bangladesh.

Keywords: cyclone, emergency response, evacuation,
disaster preparedness, cyclone shelter

1. Introduction

Bangladesh is located on the Bay of Bengal in the delta
of the Ganges, Brahmaputra and Meghna rivers. The ge-
ographical location and other physiographic characteris-
tics have made this country vulnerable to disasters. The
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impacts of climate change are visible in the form of er-
ratic rainfalls, increased number of intensified floods, cy-
clones, droughts, and landslides [1]. The Bay of Bengal
has ideal rising ground for tropical cyclones and is one
of the most dangerous cyclone basins in the world [2].
From 1991 to 2000 at least 93 large-scale disasters hit
Bangladesh and nearly 0.2 million people died [3-5]. In
recent years, the impacts of climate change have caused
more intense and frequent natural disasters. The 2011
Climate Change Vulnerability Index put Bangladesh at
top of the list of 170 vulnerable countries to the impacts
of climate change [6]. Suffering due to extreme climatic
events by climate change have already been experienced
by Bangladesh, for instance cyclone Sidr (15 November
2007), cyclone Nargis (2 May 2008), cyclone Rashmi (27
October 2008), cyclone Aila (26 May 2009), cyclone Mo-
hasen (14 May 2013), cyclone Komen (30 July 2015) [7],
and cyclone Mora (30 May 2017) [5, 8-10].

According to Global Climate Risk Index 2010, extreme
weather conditions of Bangladesh cause damage amount-
ing to over US$ 2 billion a year and a Gross Domes-
tic Product loss of 1.81% between 1990 and 2008 [11].
The coastal people of Bangladesh suffer from extreme
poverty, inequality and marginalization in income com-
pared to other areas. This makes the coastal communities
particularly vulnerable to any extreme climatic events.

The cyclone warning system of Bangladesh has im-
proved its efficiency after the occurrence of the 1991 cy-
clone as a result of improved macroeconomic manage-
ment, increased the resilience of the poor, and progress
in disaster management and flood protection infrastruc-
ture [12, 13]. However, existing cyclone warnings are still
criticized for uncertainties in the warning message, iden-
tifying the accurate location and landfall timing, etc.

2. Evacuation Related to Early Warning

According to the UNISDR, 2006 it measures that for
the effective early warning system it must include some
disaster risk reduction elements such as; risk information,
observing, early warning, dissemination information and
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Table 1. Evacuation behavior to cyclones in Bangladesh.

Table 2. Early warning related reasons.

Did not Evacuated | Total ]
evacuated N N Region
N

Cyclone 1390 610 2000 | Chakoria
Gorky [22] | (69.5%) | (30.5%) | (100%) | Bashkhali

Swandip

Kutubdia

Cyclone 185 92 2717 Bagerhat
Sidr [12] (66.8%) | (33.2%) | (100%) | Patuakhali

Pirojpur

Borguna

Cyclone 39 61 100 Kutubdia
Komen (39%) (61%) (100%) | Coxsbazar

(This study)

communication [12, 14-16]. The early warning system
and the dissemination of their information of Bangladesh
has played an important role in saving lives during cy-
clones [17,18]. In general, the Bangladesh Meteorologi-
cal Department issues forewarning for any threatening cy-
clone and storm surge. “Television channels, newspapers,
and radio stations broadcast the warnings; and the lo-
cal government administration and the local Cyclone Pre-
paredness Program (CPP) volunteers run by the Red Cres-
cent Society lead the evacuation of the people” [19,20].
To avoid the failure of early warning information multiple
communication networks is necessary to ensure everyone
gets the warning message. Therefore, warning systems
need to be handled by community-level and understood
in order to be effective. In this case, CPP volunteers
need to broadcast the warning news in the local dialects
to increase the awareness for the timely evacuation [21].
“During the 1991 cyclone, almost everyone on the off-
shore islands of Kutubdia and Sandwip heard the warn-
ings, while only an estimated 60% of the coastal areas of
Chakoria and Banshkhali heard the warnings” [22]. An-
other scholar Bisson also found that 70% of respondent’s
do not take shelter the reason was they did not trust the
warning and did not imagine the size of the cyclone and
storm surges of that would hit in their areas [23]. Haque
and Blair indicate there is also a fear of theft if they left
the house, not believe to the warning signals, this types
of reaction make them more vulnerable people [24-26].
In the past, it is also found that the residents ignored the
evacuation order until the last minute [27-29]. Based on
the review of existing studies on evacuation behavior dur-
ing cyclone Gorky, cyclone Sidr, and cyclone Komen in
Bangladesh, the evacuation behaviors of each devastating
cyclones are shown in Tables 1 and 2.

In the case of cyclone Gorky in 1991, it reveals that
30.5% of respondents had evacuated. Paul et al. found that
33.2% of respondents evacuated in safe places during cy-
clone Sidr. Compared to the case study of cyclone Gorky
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Early warning related reasons
Paul and Dutt [12]

Issuance of evacuation order pre- Paul and Dutt [12],
maturely Paul [21], Bisson [23]

Warning message was incomplete Roy et al. [30], Paul and
Dutt [12], Paul [21]

Haque [26], Haque and
Blair [25], Paul et al. [27],
Ikeda [31], Ahsan et al. [32],
Bisson [23]

Paul et al. [27], Paul and
Routray [13]

Sudden changes in warning sig- Ikeda [31], Bisson [23]
nals

No cyclone warning issued

Disbelief in the warning

Complicacy in warning signals

Lack of understanding of cyclone Paul and Routray [13],
warning signals Haque [26]

Ikeda [31]

Cyclone warning was too late

in 1991, cyclone Sidr in 2007, the evacuation rates during
cyclone Komen in 2015 significantly higher than the cy-
clone Sidr and Gorky. This evacuation rate indicated that
the improvement of cyclone warning dissemination sys-
tem by Government. However, there are some difficulties
in evacuation process. Reasons of non-evacuation related
to early warning of each cyclone are presented in Table 2.

3. The Event of Cyclone Komen in 2015

The cyclonic storm “Komen” was an unusual trop-
ical cyclone that originated near the southern coast
of Bangladesh and later struck the same country while
drifting over the northern Bay of Bengal. The cy-
clone Komen brought several days of heavy rainfall
to Bangladesh, Myanmar, and India. It formed as a de-
pression on July 26 over the Ganges delta and moved
in a circular motion around the northern Bay of Bengal.
Komen intensified into a 75 km/h (45 mph) cyclonic storm
and moved ashore southeastern Bangladesh on July 30
and caused 187 fatalities [9]. Fig. 1 shows that the low
lying areas of the coastal districts of Cox’s Bazar, Chit-
tagong, Noakhali, Feni, Chadpur, Bhola, Barisal, Patu-
akhali, Khulna, Satkhira, and their offshore islands were
afftected by cyclone Komen.

4. Research Objective and Methodology

The main objective of this research is to investigate the
reasons why many residents do not comply with the evac-
uation orders to during emergency periods. The objectives
of the study include the following:

o To evaluate the coastal communities evacuation be-
havior in case of cyclone Komen.

Journal of Disaster Research Vol.15 No.4, 2020



Evacuation Behavior: Why Do Some People Never Evacuate
to a Cyclone Shelter During an Emergency?
A Case Study of Coastal Bangladesh

Number of Population Affected
LFe = [ ] 1am-21s00
P 1) o N [ 21501 - 83080
iy = [ e3961 - 188200
L N T I 155201 - 284550
‘}g_ e " I 2sesst - 29500
i LAr r

=——— Internabonal Boundary

. ‘ ——— Dwision Boundary
\ m— Diesiricf Boundary
Reverf Qoean

Number of Populalion Affected by Tropical
Storm Komen & Subsequent Flooding

Fig. 1. Affected districts and population (HCTT, 31 July 2015).

« To identify the reasons and factors why people do
not evacuate to cyclone shelters.

4.1. Methodology

The research plan used both primary and secondary
data in order to achieve the objectives. Primary data
were collected using a combination of approaches that in-
cluded open, close-ended, and semi-structured interviews
and focused group discussion (FGD). Random sampling
was used for primary data collection by personal visits to
the field from community people of the selected area. If
the randomly selected household was absent during the
survey, then the neighboring household was interviewed.
Primary data were collected using questionnaires aimed
at 100 households each on 332 households in 2 villages
in the study area, who were affected by cyclone Komen
in 2015. The survey of the local community was car-
ried out during 1st to 10th March in 2017. The ques-
tionnaire consists of 4 sections and a total of 32 ques-
tions. Questionnaire sections are 1. General Information,
2. Experiences of Cyclone Komen, 3. Early Warning, and
4. Preparedness and Evacuation. The semi-structured in-
terviews were conducted at the individual level. The ob-
jective of each interview was to obtain information about
each person experiences in disaster. The semi-structured
interview does not exactly follow the strict list of ques-
tions. One FGD was conducted at the community level to
get the qualitative data of the study because participants
were free to express their view under this process. Fif-
teen participants have attended the discussion. The partic-
ipants were farmers, teachers, students, union chairman,
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household wives, and day labors.

The secondary data used different types of literature,
mostly related to early warnings, evacuation to shelters,
shelter management, Government and Non-Government
Organizations (NGOs) documentations, assessment re-
ports, reports of cyclone Komen, scholarly articles, jour-
nals, and books.

4.2. Description of the Study Area

Bangladesh is among the world’s most disaster-prone
countries and the frequency of natural disasters has in-
creased in recent years. All the districts of Bangladesh
are affected by natural disasters; however, Kutubdia Up-
azila (sub-district) is one of the worst affected among
the other coastal belt areas of the country. The Island
‘Kutubdia’ has been developed in the basin of the Bay
of Bengal through a process of continuous formation
by alluvial soils flowing from the rivers [27]. The Up-
azila is under the Cox’s Bazar district. The island has
a long history of cyclone disasters. Every year during
pre-monsoon (April-May) and post-monsoon (October—
November) periods the inland faces cyclones, heavy rain-
fall, tidal surges, extreme high tide etc. During cyclone
of 1991, one union of Jaliapalong experience 10-feet tidal
surge, which inundated huge areas. Normally the areas
are flooded with 3-4 feet surges during the rainy sea-
son [27,28].

Table 3 shows the socio-economic status of the study
area. To analyze the interview data, individual intervie-
wees profiles was developed. It contained socio-economic
status and livelihoods of communities.
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Table 3. Socio-economic statuses of the respondents in the
study area.

Number of Total
Characteristics respondents | respondents
(N =100) [%]

Gender
» Male 55 55
» Female 45 45
Age
*20-29 16 16
*30-39 42 42
* 4049 31 31
» Above 50 11 11
Family Size
 1-3 persons 25 25
» 4-5 persons 28 28
» Above 5 47 47
Education
« [lliterate 18 18
e Primary 59 59
« Higher secondary 23 23
Dwelling
» Bamboo and tree 6 6
» Bamboo and straw 75 75
» Mud and wood 19 19
Occupation
« Day labors 43 43
» Farmer 7 7
« Fisherman 19 19
« Salt cultivation 12 12

e mmete |0 [

All of the respondents are marginalized people and they
are well known about their risk of cyclone. About 16%
of the respondents were young age (20-29 years) group.
However, the majority (73%) of the respondents were of
middle age group (30-49 years). Education status plays
an important role in understating the attitudes and moti-
vation of the human being. 59% respondents had primary
level, 23% had higher secondary level of education and
18% respondents are illiterate (Table 3). According to the
survey, it has found that maximum people are day labors
and fisherman. Among them 43% of them were engaged
in day laborer activities; which also mean that majority of
them are lower income people. Also respondents have 1—
3 family members and 47% of them have above 5 family
members. The housing condition of the study area is not
suitable to live with a disaster. About 75% of houses are
made with bamboo with straw, which is vulnerable due to
wind and storm surge. People know that they live in risky
area but they did not have any choice to move other places
because of their occupation and land.
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Table 4. Received an evacuation order during cyclone Komen.

Gender Received Not received Total
Total 59 (59%) 41 (41%) 100 (100%)
Male 38 (69%) 17 (31%) 55 (100%)
Female 21 (47%) 24 (53%) 45 (100%)
5. Results

The result of survey classified into main three cat-
egories: (1) Evacuation behavior in case of cyclone
Komen, (2) Reasons not to evacuate cyclone shelter dur-
ing cyclone Komen, and (3) Factors associated with evac-
uation behavior during cyclone Komen. Under the main
categories there are also some sub-categories.

5.1. Evacuation Behavior in Case of Cyclone
Komen

In the study area, the following methods of field ob-
servation and questionnaire survey have been carried out
to understand the evacuation behavior during cyclone
Komen and the present condition and practices of the af-
fected areas. The cyclone Komen made landfall in the
southeastern part of Kutubdia, Bangladesh, which is an
island. The Bangladesh government began to broadcast
warnings on television and radio and issued an emergency
situation. Local authorities, CPP volunteers, NGOs and
emergency officers advised the people to evacuate to shel-
ters. In this section, the questionnaire survey results ex-
plain how people reacted to cyclone warnings and evacu-
ation orders.

The results of the questionnaire survey revealed that
59% of respondents were aware of the cyclone warning
and evacuation order prior to cyclone Komen landfall.
The number of responders is 100. Table 4 shows that
38 men (69%) out of a total of 55 men received evacua-
tion orders during Komen. Men those who did not receive
evacuation order they did not get time to evacuate because
maximum are fishermen and they did not come to inland
on time. Because of their occupation, they were far from
the community and cannot be heard the evacuation order.
This result shows the limitation of CPP endeavor siren and
signal flag system.

The percentage of women who receive the evacuation
order was smaller than men. The rate was 47%. Those
who did not receive an evacuation order (41%) took shel-
ter without evacuation order. These residents are self-
evacuee who leaves for safe places even though they did
not get the early warning. They follow the others and the
relatives and neighbors help them to evacuate.

Journal of Disaster Research Vol.15 No.4, 2020



Source of getting evacuation order
(Multiple answer, N=59)

®Male ®Female
86%
68%  67% 66%
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Fig. 2. Source of the evacuation order.

5.2. Source of Evacuation Order

The total number of residents receiving an evacuation
order was 59 people. According to the graph (Fig. 2),
many respondents received cyclone warnings and evacua-
tion orders from CPP volunteers, who disseminate the in-
formation door to door. The CPP activities such as using
signal flags and sirens were very effective in the coastal
area. Mass media also played an important role to dis-
seminate information. Almost 66% of male and 29% of
female respondents received evacuation orders from the
radio. Nearly 54% of respondents get warning informa-
tion from family and relatives. For example; cyclone
warning messages via mobile phones from family mem-
bers or head of the family. Also, people act on evacuation
to be together with their family, relatives or another “in-
group.” Therefore, they inform evacuation information to
each other. A high level of trust in early warning infor-
mation from the relatives helps them to evacuate to safe
places. Most of the men (18%) got evacuation order by
the mosque. Normally, in religious customs men has ac-
cess to mosque rather than women. By TV media 8%
of men and 5% of women were received the evacuation
information. Also, 8% of men received evacuation infor-
mation from NGO’s officials. That means men’s received
evacuation order quickly rather than women from differ-
ent sources.

Figure 2 shows maximum female respondents fol-
lowed the CPP activities. Especially they received an
evacuation order from CPP volunteers who disseminate
door-to-door information. So, it is observed that women
are more vulnerable than men if CPP volunteer is late for
disseminating the information of evacuation order timely.
In case of cyclone Komen, CPP volunteer was late to dis-
seminate the information because maximum people re-
ceived the evacuation order during rain and heavy raining
time (Fig. 3).

5.3. Timing of Receive an Evacuation Order

Timing of receive an evacuation order is very important
for safe evacuation. Fig. 3 shows that only 24% of people
received an evacuation order before the rain started. 30%

Journal of Disaster Research Vol.15 No.4, 2020

Evacuation Behavior: Why Do Some People Never Evacuate
to a Cyclone Shelter During an Emergency?
A Case Study of Coastal Bangladesh

Timing of receive an evacuation order N=59
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Fig. 3. Timing of receive an evacuation order.

Table 5. Evacuation during cyclone Komen.

Gender Yes No Total
Total 61 (61%) 39 (39%) 100 (100%)
Male 26 (47%) 29 (53%) 55 (100%)

Female 35 (78%) 10(22%) 45 (100%)

of people received evacuation orders while it was raining.
Additionally, 39% of people received orders during heavy
rainfall and 7% of people received orders after inundation
in affected areas. According to the figure, men received
the evacuation orders earlier than women. A majority of
women (28%) received evacuation orders during rain and
heavy rain times. Before rain 19% of men received the
evacuation order. The reason why many women was late
to receive evacuation order because of Bangladeshi cul-
ture; in this area maximum women is mostly housewife
and they do not have to go outside compared than men.

5.4. Evacuation During Cyclone Komen

During cyclone Komen almost 61% of people was
evacuated (Table 5). The evacuation rate was 47% of men
and women are 78%, which means a majority of women
left their house. Other 39% of all respondents who did
not take emergency action after receiving evacuation or-
ders. Among them 21% they simply stayed home. They
feared that their homes could be looted. The remaining
18% took shelter either in the fishing boat, embankment
and high land areas.

6. Reasons Not to Evacuate Cyclone Shelter
During Cyclone Komen

According to the Fig. 4, resident responses for the rea-
sons for not following to evacuation orders fell into differ-
ent cases. 39 of the respondents reported that the distance
to the nearest cyclone shelter was the main reason for not
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Reasons for being reluctant to evacuate to a
cyclone shelter (Multiple Answer, N=100)
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Fig. 4. Timing of receive an evacuation order.

leaving their home. Respondents answered that the dis-
tance to a cyclone shelter posed a barrier, and they were
unwilling to walk roads in bad condition. And insuffi-
cient numbers of shelters is also evident from the fact that
33 respondents rushed to such shelters but were denied
entry because of limited space. An informal conversation
with respondents reveals that some respondents decided
to take refuge in the nearest public building after water
entered their area. Unfortunately, they could not reach
the cyclone shelter because of high winds, extreme rain
and poor road network. 11 of non-evacuees reported that
they received the evacuation orders when the cyclone hit
and they did not have enough time to evacuate to a cy-
clone shelter. During cyclone Komen, one of the most
serious concerns about not evacuating to a cyclone shel-
ter was the family’s “Head of Household” (HHH) was not
present at home. This was particularly true for women
because in Bangladeshi culture, placing men and women
who do not know each other under the same roof together
is not comfortable or suitable for women. This reason also
makes women feel insecure to evacuate to a cyclone shel-
ter. Nearly 6 of all non-evacuated respondents stated that
they thought the home was safe because they believed the
cyclone was not strong or severe.

7. Factors Associated with Evacuation Behav-
ior During Cyclone Komen

In this study a socio-cultural approach is applied to ex-
plain the variation of human evacuation response to cy-
clone. To present the evacuation responses, various fac-
tors are included, which are considered to have significant
influence on the process towards evacuation decisions.
The factors are: trust of warnings, cattle ownership de-
mographic, and other relevant variables such as age, year
of education.

Table 6 shows the six factors considered in this study.
The socioeconomic factor education levels have signifi-
cant influence on decisions to stay or leave home for a
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Table 6. Factors associated with evacuation behavior.

Evacuation Status

Evacuated Not
Factors evacuated  Total

(N =61) (N = 39)
Education level
0 6 (33%) 12 (67%) 18 (100%)
1-5 37 (63%) 22 (37%) 59 (100%)
>5 18 (78%) 5 (22%) 23 (100%)
Age
20-39 35 (60%) 23 (40%) 58 (100%)
> 40 26 (62%) 16 (38%) 42 (100%)
Monthly income
1000-5000 37 (59%) 26 (41%) 63 (100%)
5001-10000 24 (65%) 13 (35%) 67 (100%)
Distance
One mile 38 (81%) 9 (19%) 47 (100%)
> One mile 23 (43%) 30 (57%) 53 (100%)
Cattle ownership
Have cattle 14 (78%) 4 (22%) 18 (100%)
Do not have cattle 47 (57%) 35 (43%) 82 (100%)
Trust in warning
Yes 40 (74%) 14 (26%) 54 (100%)
No 21 (46%) 25 (54%) 46 (100%)

cyclone shelter. It also shows that, socioeconomic fac-
tor monthly incomes have no significant influence on the
decision for safe places. The field survey reveals one in-
teresting factor to be cattle ownership. The evacuation
percentage was higher among respondents who owned
cattle (78%) compared to respondents who did not have
own cattle. This factor appears as a significant reason
that is linked with evacuation. Since some public shel-
ters and killas (shelter for human and cattle) are located
in the same compound, they found moving to one place
for their own safety as well as keeping livestock in the
same place is sensible. A majority of the respondents
(74%) in the study area trust the existing cyclone fore-
casting. The evacuation rate was higher among respon-
dents who trusted the warning message compared to those
who did not. A significant difference exists in terms of
respondent’s belief in existing cyclone forecasting, how-
ever, before the occurrence of cyclone Komen most of the
respondents in this area did not trust the cyclone forecast-
ing. So, it is clear that among the six factors analyzed,
distance to shelter, cattle ownership, and trust of warn-
ing has the most significant followed by other factors. It
shows that 81% respondents lived within a mile of nearest
safe places. The corresponding rate was 43% (23 respon-
dents) who lived in more than a mile they did not evacuate
for a safe places. This difference in evacuate rate is highly
significant.

Journal of Disaster Research Vol.15 No.4, 2020



8. Discussion and Findings

The study examined coastal resident responses to warn-
ing and evacuation orders issued before the landfall of cy-
clone Komen, 2015 and identified the factors associated
with respondents’ evacuation behavior. From the obser-
vation of evacuation behavior, it is found that people did
not start evacuation until observing the evidence of risk.
These types of behavior expose the general evacuation be-
havior of coastal communities in Bangladesh. However,
according to the results of the questionnaire survey, the
key findings are mention in broad headed.

8.1. Early Warning and Cyclone Preparedness Pro-
gram (CPP)

In Bangladesh CPP plays an important role to dissem-
inate the early warning information to communities [30,
33,34]. Cyclone Komen case, many respondents received
cyclone warnings and evacuation orders information from
CPP volunteers. Maximum respondents followed the CPP
activities. However, many people failed to receive a warn-
ing due to various reasons. Few respondents complained
that they couldn’t evacuate because the warning messages
delivered by the CPP volunteers and government was not
timely delivered. On the other hand, socioeconomic de-
mographic factors such as education, income, occupation,
lack of awareness, and communication problems mean
that some people do not understand the warnings itself.
So, there was a gap between the provider and receiver in
the case of cyclone Komen. In order to enhance early
warning information, we need to find out how and when
evacuation orders are disseminated based on the local
context [30].

On the other hand, the use of megaphones and hand
mikes by CPP volunteers was not always effective during
cyclone time because of heavy wind; the sound of mega-
phones did not reach the community [28]. Nowadays,
mobile telecommunication networks reached whole over
the country Bangladesh; in this case, distributing cyclone-
warning messages via mobile phones will be a good op-
tion to disseminate early warnings information.

8.2. Gender Issues and Security Concern

Gender is an important concern in relation to evacua-
tion behavior in Bangladesh. In 1991 cyclone Gorky in
Bangladesh causing an estimated 140,000 who died, 90%
are women [31]. Basically, there are so many reasons
women’s are vulnerable during a disaster [31,34]. The
survey found that culture contributed to their perception
of evacuation to cyclone shelters insecure without men.
In evacuation centers, the lack of privacy led to concerns
to unsafely for women. In FGD some women share their
experiences that, the sanitary facility is one of the ma-
jor issues for not to evacuate to cyclone shelter. They
have to share the same toilet with men and there is not
sufficient privacy for women. A lack of facilities such
as separate space, water supply, enough light in the shel-
ter, and security for women in shelters also discourages
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evacuation behavior [27,31]. Sometimes women cannot
take the decision to leave the house because of the absence
of the head of the family (male-headed family). Because
the male members were decided to leave home or not and
women have to fear of detached from their family and fear
the loss of property.

8.3. Cyclone Shelter Related Reasons

Despite improvements in early warning systems, evac-
uation to cyclone shelter remains a challenge in this area.
People’s reactions regarding a cyclone’s early warning
and response of evacuation orders differed. People in
coastal regions still consider in a wait-and-see approach
than decided to move the shelters. Lack of local shel-
ters, previous false warnings, and fear of property loss
also limit the numbers who evacuate to shelters. Others
refuse to evacuate because cyclone shelters are far from
the locality, features of the warning message, individ-
ual perceptions and beliefs, including thinking that their
house can withstand a cyclone [12,27,34-36]. The re-
sults prove that easy access to a cyclone shelter plays an
important role in evacuation behavior. 39 of respondents
(Fig. 4) reported that the distance to the nearest cyclone
shelter was the main reasons for not to leave home. Espe-
cially for those people who live near the seaside area and
have aged people. So, the results prove that easy access
to a cyclone shelter plays an important role in evacuation
behavior. Poor road network which linking to shelter also
a barrier for the special group such as; handicapped, dis-
able, aged group and children’s faced difficulties to move
the cyclone shelters. Moreover, sometimes people fear to
evacuate to cyclone shelters because of the poor physi-
cal condition of shelters. Usually, during normal time (no
disaster) the shelters are abandoned. So it is important to
consider building multi-purpose cyclone shelters so that
these can also be used as primary schools during the nor-
mal period of time. Finally, the study found that there
are multiple reasons people for non-comply with evacu-
ation order that associated with cyclone shelters such as
the distance of cyclone shelter, poor network and lack of
facilities of cyclone shelter, etc.

9. Conclusion

The overall finding of the study shows that the
Bangladesh Meteorological Department works very con-
scientiously at continually providing forecasts and early
warnings through TV and radio. However, present survey
data show that dissemination of cyclone early warnings
information did not reach to all vulnerable populations.
There are still some critical issues in evacuation response.
Firstly, in some areas, Cyclone Preparedness Program
volunteers are unable to disseminate warning information
timely because of their limitation, such as; lack of human
resources, lack of modern gears, and have a poor transport
system to reach remote areas. Secondly, as most residents
in coastal areas of Bangladesh are low-income people and
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have limited access to radio or television. Thus, it is rec-
ommended to increase the coverage of information dis-
semination systems through media and especially, the use
of mobile telecommunications. The telecommunication
network covers most of the coastal part of Bangladesh. In
the emergency phase, cyclone warning text alerts through
mobile phone will be the quick option to disseminate early
warnings information.

The field survey results imply that response to evacu-
ation orders was significantly higher in cyclone Komen
than cyclones Gorky and Sidr. However, the poor road
network, lack of facilities of cyclone shelters and long
distance of cyclone shelters from home was the reason for
the lack of evacuation to cyclone shelters. Especially, in
the study area, present cyclone shelters are not distributed
sufficiently for local residents to evacuate. It reveals that
distance also an important factor in determining whether
to evacuate or not. Considering this distance factor, con-
struction of shelters must be done closer to vulnerable
communities, especially within the distance of 1.5 km
so that in times of disaster, people can reach the shelters
quickly [27].

Data also shows that the evacuation rate was much
higher among residents who trusted the warning message
compared to those who did not. So, trust in cyclone warn-
ings could also be increased by expanding educational op-
portunities for coastal residents. To make all coastal res-
idents aware of the severity of a cyclone and to increase
the trust in evacuation orders, emergency personnel must
educate them about the benefits of taking refuge in a cy-
clone shelter. In order to enhance the effectiveness of
evacuation behavior, it is very important to disseminate
cyclone early warning information timely. Cyclone warn-
ings should be placed according to the necessities and un-
derstanding of local communities. Additionally, an edu-
cational campaign by Government and NGO is required
in coastal areas to improve the use of cyclone shelters for
future events. Finally, these areas need a village level dis-
aster mitigation strategy to encourage the community to
evacuate to a cyclone shelter to minimize the loss of life.
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