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ABSTRACT

Introduction: Flood is a natural disaster cause by heavy rainfall and high tide phenomenon. In the event of flood,
substantial amount of wastes tend to be moved away and washed with mud that cause the task of waste recovering
extremely challenging. The objective of the study was to assess flood victims participation, duration and major prob-
lem arise during post flood waste clean-up activity together with respondent’s knowledge and psychological impor-
tance in the recovery process. Methods: A cross sectional survey using interview and self-administered questionnaire
was conducted involving 150 flood victims in Kuala Krai, Kelantan, who were heavily affected by the recent flood.
Results: Respondents participation in the clean-up process was high (N = 126, 84%). Average 1 to 3 months were
taken for the clean-up activity. Majority of the respondents had low and moderate satisfaction on the cleaning ser-
vice provided by the authority (N = 84, 56%). Major problem arises from the past flood waste clean up activity was
the biased waste removal process (N = 124, 83%), victims have to find alternative ways for disposal (N = 108, 72%)
and the temporary disposal site were located near to the housing area that creates discomfort (N = 105, 70%). The
correlation test obtained significant relationship between knowledge and education level (X2 = 0.203, p=0.013).
But no significant relationship was obtained between knowledge with gender, age, monthly income, duration of
clean-up process, respondents participation and satisfaction. Conclusion: Disaster debris management and disposal
is critically important to support the victims in their recovery process.
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types of monsoons that influenced the rainfall pattern
in the country which is the South West and the North
East Monsoons (2). The flood events occur frequently
in the two states located at the East Coast of Malaysia
(i.e. Kelantan and Terengganu) during the North East
monsoon season, in November and December. This
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INTRODUCTION

Flood is the main natural disaster in Malaysia affecting
almost 4.82 million or 22% of the total population with
29,800 km? or 9% of the area vulnerable to flood. The
country has 189 river basins with the main channels
flowing directly to the South China Sea and 85 of the
river basins are prone to become recurrent flooding. In
total, 89 of these river basins are located at the Peninsular
Malaysia and the remaining is located at the Malaysian
Borneo (1).

The weather along the 4,800 km coastlines surrounded
the country is influenced by convective rain and
the rainfall distributions is greatly influenced by the
topography and the monsoon winds (2). There are two

flood is known as coastal flooding which is mainly due
to heavy rainfall during the monsoon season and close
proximity of the area to the sea as well as associated
with the elevation (3).

High tide phenomenon had caused the worst flood in
the Malaysian history in December 2014 especially in
Kelantan (4). The flood is considered as ‘tsunami-like
disaster’ and had caused displacement of 202,000
people and 13 deaths (4). This flood is also known as
‘Bah Kuning’ or the yellow flood that reflects the high
content of mud (5). During the flood strike, the nearest
hospital to the disaster area (i.e. Hospital Universiti
Sains Malaysia) has received almost 180 flood victims
daily with majority of them experiencing general
acute problems from the underlying chronic medical
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conditions, such as heart failure and acute exacerbation
of chronic obstructive airway (6). This flood event has
been widely covered by the news media and the total
financial losses in Malaysia were reported close to 1
billion ringgit or US$284 million (7).

In the event of flood, substantial amount of wastes tend
to be moved away which makes the task of identifying
and recovering the material extremely challenging. The
waste is washed with mud or sediment which shorten
the degradation process and causes difficulties in the
downstream processing, such as incineration and
biodegradation. In addition, substantial amounts of
flood debris can be carried into the ocean by means
of the return waves and deposited in the shore area.
Some of the flood debris tends to float and can remain
for months or even longer. This become a threat to the
marine and aquatic life and disturbed the shipping and
fishing industries as well as produce negative effect
on human health and greater risk to the environment
(8). Poor handling of post flood waste attracts disease-
carrying vectors such as insects and rodents and can
cause disease such as cholera and dengue (9). These
vectors are actively searching for food after their food
source was destroyed in the flood.

A total of 22,825 tonnes of mixed waste was collected
following the recent 2014 floods in Kelantan (10). Huge
amount of waste was collected through the post-flood
waste disposal and cleaning-up operation. The waste
collection was conducted by the local councils with
the cooperation of the non-governmental organisation
(NGOs). Bernama has reported, the highest total amount
of waste collected during the flood incident was in
Kota Bharu at 40,330 tonnes, followed by Gua Musang
(9,608 tonnes) and Kuala Krai (7,837.3 tonnes) (11).
The unprecedented floods in Kelantan have caused an
estimated RM200 mil in losses (12).

This study assessed the involvement of flood victims in
the flood waste clean-up process, the duration and the
major problem arise during the process. Respondent’s
knowledge about post flood waste management and
psychological importance of the cleaning process to
respondent recovery also was assessed in this study. It
was hypothesized that delays in the cleanup process are
expected due to lack of coordination, preparedness and
knowledge between the flood victims and the authority.
The outcome of this study provides an overview of how
the public and respective agencies response in the waste
management and disposal and what can be improved
in future.

MATERIALS AND METHODS

Study area

This study was conducted in Kuala Krai Kelantan,
located at the east cost of Peninsular Malaysia with the
total area of 2,329 km2 (Fig. 1) and 103,200 population

Peninsular of Malaysia

Figure 1: The location of the study area, Kuala Krai, Kelantan
which is located at the east of Peninsular Malaysia

(13). A total of 150 respondents were recruited in this
study. All victims in the temporary shelter provided by
the authority and NGOs (N = 70) were recruited in this
study. Meanwhile, 80 respondents were selected from
five villages of the entire 17 villages affected by the
flooding incident. Why only 5 villages were selected
is because these villages are located near to the river
within 16 km radius from Kuala Krai downtown and
water level rises were reported during the monsoon
season. The villages involved were Kampung Tualang,
Kampung Bekok, Kampung Sg. Durian, Kampung Batu
Lada and Kampung Guchil. Sixteen respondents were
selected from each village by convenient sampling.

Data collection

A survey was conducted from May to June 2015, five
months after the flood. Respondents were interviewed
based on a questionnaire adopted and modified to
meet the background of the target population (14).
The questionnaire was translated from English to Malay
language and the translation was done back to back and
validated by five experts in environmental science and
public health field. The questionnaire determined the
socio-demographic of the respondents, followed by type
of houses, duration of cleanup process and respondents
participation.  Their knowledge on post flood waste
facilities and the role of various authority and agencies
in the cleaning process were also asked in the survey.
The recovery and psychological effect was also assessed
through the survey. The reliability Cronbach’s alpha
test of this questionnaire was found to be acceptable
(a=0.71). Ethical approval for this study was obtained
from the Ethic Committee of Universiti Putra Malaysia
(UPM/TNCPI/RMC/IKEUPM).

Data analysis
Data were analyzed using IBM Statistical Package
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for Social Science (SPSS) version 22.0. Descriptive
analysis was used to report mean, standard deviation,
range, frequency and percentage of respondent’s socio-
demographic background, duration of flood waste
removal, respondent participation and satisfaction,
their knowledge on post flood waste management and
psychological importance of the cleaning process to
them. One-way ANOVA test was used to determine
difference of the knowledge level between respondent
by groups. Chi-square bivariate correlation test was
performed to observe the correlation between the
knowledge with other variables such as gender,
education and household income. The correlation
between level of knowledge with the duration of waste
removal, respondents participation and satisfaction also
were measured.

RESULTS

Socio-demographic of respondents

Table | highlights the socio-demographic characteristic
of the respondent. Majority of the respondents are
female (N = 89, 59.3%), married and are housewives
(N= 43, 28.7%). Respondents in the temporary shelter
were slightly younger (43.9 + 16.0 year) than majority
of respondents at home (52.4 + 14.5 years). The highest
education level of these respondents are primary level
(N = 76, 50.6%). The average monthly income of
respondents in the temporary shelter was significantly
lower (US$ 178 + 126) compared to respondents at
home (US$ 290 + 287). Majority of the respondents
had owned a traditional village house (N = 149, 99.3%)
mainly made of wood (N = 93, 62%) before the flood,
and owned the house before the flood. Only 39 of the
respondents (26%) rented the house. The flood has
completely damaged the whole house of 68 (45.3%)
respondents. Majority of them currently lives in the
temporary shelter provided by the government (N=60)
while the rest stay at their relatives.

Duration of flood waste removal,
participation and satisfaction

Table Il highlights the duration of flood waste removal,
respondent participation and satisfaction in the process.
On average, 1 to 3 months were taken by many victims
to clean their house (N = 31, 38.8%) while some of them
(N = 23) took less than a month (1 to 4 weeks). The
authority took 1 to 3 months to remove the flood debris
from the local street and public areas after the flood
water went down.

respondent

Majority of respondents in this study participated in
the cleaning process (N = 126, 84%). Only 16% of the
respondents mainly in the temporary shelters were not
involved in the process at all (N = 20).

Half of the flood victims surveyed had low and moderate
satisfaction rates on the cleaning service provided by the
authority (N = 84, 56%). They have reported the waste

Table I: The socio-demographic background of the respondents (N =
150)

Variables Te:l:zlt:::ry Home:s
n (%) 0-70 n (%) @=80
Age? mean =+ standard 439 £16.0 524145
deviation (SD)
Gender ? Male 21 (34.4) 40 (65.6)
Female 49 (55.1) 40 (44.9)
Married 67 78
Education Primary education 41 35
or less
Lower secondary 6 10
education
Higher secondary 23 35
education
Monthly income *  mean + SD (US$) 178 £ 126 290 + 287
Occupation Self-employed 21 (30) 17 (21.3)
Pensioner 2(2.9) 12 (15)
Housewife 30 (42.9) 13(16.3)
Labour 8(10.6) 20 (25)
Unem- 7 (10) 9(11.3)
ployed
Others 4(5.7) 13 (16.3)
Types of house Traditional house 70 (100) 79 (98.8)
Attached house 0(0.0) 1(1.3)
House materials wood 61 (87.1) 32 (40.0)
cement 0 (0.0) 36 (45.0)
wood and cement 9(12.9) 12 (15.0)
Ownership Renting 30 (42.9) 9(11.3)
Own 40 (57.1) 71 (88.8)
Level of damaged ~ The whole house 60 (85.7) 8(10.0)
Half of the house 4(5.7) 13(16.3)
A part of the house 5(7.2) 42 (52.6)
Not affected at all 1(1.4) 17 (21.3)

*Significant difference at p < 0.05 for t-test, ®Significant difference at p < 0.05 for Two-Way
ANOVA

removal was not a fair process (N = 124, 83%) and they
have to find alternative ways for waste disposal (N =
108, 72%). Low satisfactory was recorded among 30%
(N = 45) respondents (18 in temporary shelter and 27 at
home). Respondents also highlights about the unsuitable
location of the temporary disposal site (N = 105, 70%)
where it was located near to their house. This resulted
in discomfort, scavenger problem and smells. The
temporary disposal site was left open without proper
closure management.

Respondents knowledge post flood waste management
The overall respondents’ involvement in the cleaning
process was good but there were less involvement of
respondents in the temporary shelters (N = 22, 31.4%).
There appears to be insufficient transfer of information
(N = 130, 87%) and therefore respondents were ill
informed of the function of waste disposal facilities such
as kerbside (N = 95, 63%), temporary disposal sites (N
=90, 60%) and skip bin (N = 98, 65%) and the role of
the authorities in the cleanup activity. They also did not
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Table 11: The duration of flood waste removal, respondent participa-
tion and satisfaction in the process

Temporary
Variables shelter :k():; ;’ Tontal
n (D/o) °
Duration to < 1 week 1(1.4) 8(10.1) 9
fl
remove flood 1y ks 13018.6)  23(26.4) 36
waste from
the house by 1-3 months 17 (24.3) 31(38.8) 48
respondents . .
Still recovering 17 (24.3) 20(25.0) 37
Not applicable 22(31.4) 0(0.0) 22
Duration of < 1 week 1(1.4) 7(8.8) 8
local authority
to remove flood 1 - 4 weeks 8 (11.4) 18(22.6) 26
waste from 1 -3 months 44 (62.9) 50(62.5) 94
local street
Still in the process 17 (24.3) 5(6.3) 22
Satisfaction of ~ Low satisfaction 18 (25.7) 27 (34) 45
the authoriti
© aUTOnies  Moderate satis- 24(343) 15(18.8) 39
services in .
. faction
removing
flood waste High satisfaction 28 (40) 38 (47.5) 66
Related to Removal of flood 57 (81.4) 67 124
satisfaction waste is not a fair (83.8)
process
Respondents 49 (70.0) 59 108
have to dispose (73.8)
in alternative
ways
The location 44 (62.9) 61 105
of temporary (76.3)
disposal site is
not suitable
Respondents Heavily partici- 17 (24.3) 55(68.8) 72
participation pated
in the cl
N AP Voderate partici- 18 (25.7)  15(18.8) 33
process .
pation
Little participation 15 (21.4) 6 (7.5) 21
Not participate 20 (28.6) 4(5.0) 24

at all

know the location of flood waste disposal sites (N = 96,
64%) (Fig. 2).

Psychological importance of the flood and cleaning
process to respondents

Respondents in both groups claimed that the removal of
flood waste from their house is an important step of their
recovery after the disaster (Fig. 3). Since the removal of
post flood waste was a slow process (N =103, 69%), they
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Figure 2: The respondents knowledge about post flood waste
management

have the perception of longer recovery time (N = 110,
73%). Physically participating in the cleaning process
assist only small numbers of respondents recovery at
home (N = 44, 55%) and in temporary shelter (N =19,
27%). Respondents in this study did not feel empower
by the cleaning activity. However, the benefit of the
flood incident is they feel a close relationship with
their neighbors (N = 147, 98%). They also addressed
the involvement of volunteers in assisting them during
the cleaning process even though not all respondents
highlighted this (N = 74, 49%). Respondents with
homes felt that they could participate more in the
cleaning process (N = 41, 51.3%) but not to those in
the temporary shelter (N = 28, 40%). Both respondent
groups indicated community training is good to increase
their preparedness and to minimize the impact to them
(N =129, 86%).
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Figure 3: The psychological elements of the flood and cleaning
process that importance to respondents

The statistical analysis ANOVA shows no significant
difference of knowledge level between respondent by
groups (F = 1.071, p = 0.302). Significant correlation
was observed between knowledge and education level
(x* = 0.203, p=0.013). But no significant relationship
between knowledge with gender (x* = 0.090, p=0.272),
age (x> = -0.0124, p=0.132) and household income (x*
= 0.094, p=0.253). The level of knowledge also did
not correlate with the duration of waste removal (x*
= -0.137, p = 0.095), respondents participation in the
cleaning process (x* = 0.074, p = 0.371) and satisfaction
of the clean up service (x* = 0.045, p = 0.587).

Less participation of respondents in the cleanup process
in this study was significantly correlated with the group
of respondents (i.e. temporary shelter and at home) (x*=
0.473, p < 0.001) and gender (x* = -0.193, p = 0.018).
Respondents age in this study did not correlate with the
level of participation (x*= 0.079, p = 0.335).

DISCUSSION

This study had addressed the duration of flood waste
removal, the participation level of flood victims in the
post flood waste clean-up process and their satisfaction
level. Our findings reported the authority took 1 to 3
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months to remove the flood debris from the local street
and public areas after the flood water went down. Long
duration of cleanup process was possibly related to huge
amount of waste generated in the study area. According
to Agamuthu et al., (15) the highest amount of flood
waste generated during this incident was recorded
in Kuala Krai with the total amount of 29,851 tonnes
which is equivalent to the daily waste generation rate
in Malaysia. The highest waste generation rate kilogram
(kg) per capita was recorded in Kuala Krai (532.8 kg /
cap) followed by Tanah Merah (419.4 kg / cap), Tumpat
(372.1 kg / cap), Gua Musang (374.9 kg / cap) and Kota
Bharu (3.9 kg / cap) (15).

The most abundant waste generated in this area was
construction and demolition wastes category, mainly
from wood (44%) and concrete (29%). Other type of flood
waste reported in the study area were concrete, metal,
hazardous waste, electrical appliance, non-organic
waste, coloured glass, sand/dirt, green waste, aluminium
can, plastic and food waste (15).This is consistent with
our findings in Table Il where majority of the respondents
owned a traditional house made of wood and cement.
A house made of wood and combination with cement is
common in the country especially in most of the rural
areas. High volume of water created during the flood in
the study area had caused destruction to the house and
other infrastructures which eventually generates huge
amount of waste in Kuala Krai. The highest flood water
level recorded in Kuala Krai was 34.17 m, exceeding
the danger limit of 25 meter (m) set by the Malaysian
Department of Irrigation and Drainage (15).

Hazardous materials can pollute the flood water and
it can be harmful to the community and also to the
emergency personnel or the environment. Keeping
minor stocks of hazardous materials on location and
avoiding expensive and complicated clean-up could
help in minimizing the risk at post flood. This kind of
information is very helpful and could create a better
waste management in the affected area. It also encourage
proper management of flood debris and prompt cleanup
that will empowers residents to move forward with
their lives while reducing potential public health and
environmental disputes that can be intensified the
longer the waste is not managed (16). Building structures
also should be handled carefully to minimize the
exposures to hazardous materials such as asbestos that
potentially present in the impaired structure or debris
(17). Flood debris is challenging to manage because
of its heterogeneity (15). The heterogeneity of flood
waste caused recovery and recycling more difficult.
Appropriate waste treatment was unable to be applied
as the waste contains mixture of recyclable and non-
recyclable items and it can produce negative effect on
human health and greater risk to the environment.

The communities in this study have not been informed
on how to manage their waste during the pre and

post flood. There was no waste management program
conducted by the local authority prior to the disaster,
not only in Kuala Krai but also to other places. To some
extent this information is very important especially for a
quick cleanup process by the waste handling operator.
Furthermore, the early warning systems and waste
management training were aimed to raise community
vigilance to deal with the floods. Human resources in
the form of understanding, skills and local cooperation
in response to these events are particularly useful in
reducing the economic losses (18 - 19).

This is supported by several studies which has proven
that people who are not aware how flood would affect
them were usually unprepared and suffered loses and
commotion in their routine life compared to those who
lives in the floodplain, they are more aware of the flood
and river behaviour (20). These group of people usually
have experienced evacuation and are better prepared
and experienced less impact psychologically (20 — 21).
To some extent, this has shown that knowledge, attitude
and perception are essential to help them manage and
response to flood disaster. Ideally, those who are alert
of the hazards and concerned ought to feel motivated
and become better prepared. However, many research
shows that an accurate risk perception usually fails to
generate adequate preparedness (22-26).

On the other hand, as the normal practice in the country,
the residence in the village will manage and dispose
their own solid waste using various methods including
burning and dumping on the ground. The local authority
is not responsible for the waste unless the waste
collection service was requested by the villagers. Due
to this, the post flood waste cleaning process for those
who reside the village was not efficiently implemented
and take a while for the authority to collect the waste
from their housing area. On the contrary, solid waste
management in urban areas is more structured and
systematically managed by the local authority and due
to this, more efficient clean-up process was observed.

Significant correlation was observed between knowledge
and education level but no significant relationship
between knowledge with gender and household income.
The level of knowledge also did not correlate with the
duration of waste removal, respondents participation
in the cleaning process and satisfaction of the clean up
service. Thisresultwasnotconsistentwith previousstudies
where some relationships were obtained between socio-
demographic variables such as sex, age, education with
environmental behavior (27-28). A study by Agwu (29)
also found correlation between respondents” knowledge
and waste management practices. Public awareness
and knowledge is directly connected to the way people
identify disaster risk and response to it (30). However,
most of the victims are not very much concerned with
the natural hazards, and cause them to become less
prepared (26, 31). This had caused them to suffer from
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cognitive emotional and behavioural shortfalls, for
example fear, anxiety, hopelessness, helplessness and
depression (32). According to Assanangkornchai et al.
(33), 40% of the flood victims in Thailand was reported
with probable mental health problem.

Recent study among the flood victims in Kuala Krai
also determined 29% of 150 flood victims experienced
mild to moderate depression with 2% of them in severe
depression (5). Fourteen respondents (9.33%) had
severe level of general anxiety disorders and 28% of
the respondents were suspected to have post-traumatic
stress disorders. The time of receiving information about
flood is the most significant factor predicting depression,
general anxiety disorders and post-traumatic stress
disorders. This possibly explains why respondents in this
study did not feel empower by the cleaning activity (43
at temporary shelter and 47 at homes). Less participation
of respondents in the cleanup process in this study was
significantly correlated with the group of respondents
(i.e. temporary shelter and at home). This is because
all of the respondents in the temporary shelter have
completely lost their home in the flood, and cause them
to pay little effort to participate in the cleaning process.
Less participation in this study also was significantly
correlated with gender since most of respondents in this
study especially in the temporary shelter are woman.
However, this finding is opposite to what has been found
in Van Liere and Dunlap, where gender did not influence
the environmental concerns and attitudes as shown by
other socio-demographic variables (34). This is because
the spontaneous participation of the community in all
phases is important to ensure the effectiveness and the
efficiency of the results of the mitigation measures.

Overall, this study has filled in the research gap about
the post flood waste management and its impact to the
victim’s psychology and recovery in Malaysia. Limited
research has been done to illustrate the impact of post
flood waste to the victims perception psychology and
recovery. This study had addressed the participation
level of flood victims in the post flood waste clean-up
process and the duration of the clean-up process from
the recent flood disaster in Kelantan.

Problems that arise during the clean-up process were
recorded and the importance of the clean-up process to
the flood victim’s recovery was assessed. The findings
of this study serve as a baseline data to elaborate the
significant of post-flood waste management program
structured and contribute significantly to the recovery
of the victims. This finding also creates awareness
about the role of the authority to help the community
whom affected by disaster in their recovery. This study
can also initiate education and urban strategic plans by
the authorities and policymakers in future especially in
dealing with disaster effectively. An effort to convey the
information about post flood waste management at all
levels of the society is vital. The effort will be able to

prepare the people towards a resilience community.

Limited number of respondents involved in this study can
be considered as the limitation that possibly influences
the results. However, the results manage to illustrate
the impacts of the post flood waste management system
in this area. This assessment suggest for continuous
measurement to be done as it is crucial to ensure
appropriate flood waste management system being
implemented and as a preparedness measure.

CONCLUSION

In the present study, a survey has been conducted
among flood victims to determine the involvement and
waste removal process after the incident of flooding.
The overall assessment found, the victims and the
responsible authorities took 1 to 3 months to remove
the flood debris from the local street and residential
area. Respondents’ involvement in the cleaning process
was good but less involvement of respondents in the
temporary shelters. It appears to be insufficient transfer
of information between the authorities with the flood
victims. Respondents indicate the removal of flood waste
from their house is an important step of their recovery
after the disaster. Since the removal of post flood waste
was a slow process, they have the perception of longer
recovery time. The necessity of articulated community
training to communicate the risk and the response
of it is important and was heavily wanted by most of
the respondents in this study for them to be a resilient
community to the future disaster.
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