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Abstract—This paper describes the issues relating to the role of
the flash flood early warning system provided by the Malaysian
Government to the communities in Malaysia, specifically during the
flash flood disaster in the Cameron Highlands, Malaysia. Normally,
flash flood disasters can occur as a result of heavy rainfall in an area,
and that water may possibly cause flooding via streams or narrow
channels. The focus of this study is the flash flood disaster which
occurred on 23 October 2013 in the Cameron Highlands, and as a
result the Sungai Bertam overflowed after the release of water from
the Sultan Abu Bakar Dam. This release of water from the dam
caused flash flooding which led to damage to properties and also the
death of residents and livestock in the area. Therefore, the effort of
this study is to identify the perceptions of the flash flood victims on
the role of the flash flood early warning system. For the purposes of
this study, data were gathered through face-to-face interviews from
those flood victims who were willing to participate in this study. This
approach helped the researcher to glean in-depth information about
their feelings and perceptions of the role of the flash flood early
warning system offered by the government. The data were analysed
descriptively and the findings show that the respondents of 22 flood
victims believe strongly that the flash flood early warning system was
confusing and dysfunctional, and communities had failed to response
positively to it. Therefore, most of the communities were not well
prepared for the releasing of water from the dam which caused
property damage, and 3 people were killed in the Cameron Highland
flash flood disaster.

Keywords—Communities affected, disaster management, early
warning system, flash flood disaster.

|. INTRODUCTION

HE existence of disasters can be perceived as natural or

man-made emergency events from which the
consequences might lead to economic as well as social
collapse [15]. Indeed, the communities may be seriously
affected and this will disturb their lives, especially whenever
their property has been damaged as a result of the disasters.
This situation becomes worse if the disaster has caused the
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death(s) of their relatives. In this context, government
intervention is very important in order to minimize the
negative effects caused by the disaster. Nevertheless, the
communities should also be responsible individually in
disaster management, especially in their efforts to reduce risks
and losses. At this stage, one can see that flooding can be
considered as one of the natural disasters that may occur for
several reasons, such as climate change, wind movement,
heavy rainfall and so on [2]. In respect of heavy rainfall, there
is no doubt that continuous rainfall in an area will contribute
to an overflow of water which will finally cause flooding [11].

Based on the Malaysia experience, flooding has affected
many areas and caused huge damage; one particularly serious
example of this occurred in 1926 and became known as the
“Huge Flooding’ [1], [4], [6], [10]. In terms of the numbers of
flood victims affected, this has increased to 4.82 million. In
order to reduce the huge levels of damage to property and the
number of deaths caused by flooding, the government has
taken drastic action. Flood mitigation programmes have been
planned and implemented. In this context, the government has
spent almost RM17 billion on flood mitigation planning over a
period of 15 years [6]. The government has increased the
allocation for 1.7 billion USD (RM5 billion) in the 10th
Malaysia Plan following the huge loss of government assets
during flooding in 2006 and 2007. This allocation also
includes the flood management plan [1]. In terms of cause of
death during flooding, flooding as a natural disaster has
contributed to the cause of death of 40 to 50 per cent from all
disasters [7] & [8].

Following the discussion above, the government of
Malaysia is now very concerned about the flood disasters that
have caused huge losses to the country. Therefore, in 1972, the
government established the National Disaster Management
and Relief Committee (NDMRC) at District, State and Federal
levels. The main objective of the establishment of the
committee was to reduce property loss and avoid death. With
the purpose of managing disasters in Malaysia, the National
Security Council (NSC) Directive No. 20 has become a main
reference. Besides that, the Fixed Operating Regulations
(PTO) was also established by the government to emphasize
the aims of the Policy and Mechanism on Disaster and Relief
Management on Land. Furthermore, Directive No0.20 also
outlines the responsibilities of various agencies, and has
determined how they should work together as a team in
disaster management [1].
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If one looks at the flood early warning system, one can see
that the ongoing development of science and technology has
become very important and helpful. This is because the
current flood early warning system is based on the warning
system and it has become an important communication
channel for warning communities about potential flooding
within their territory [11]. In this context, the warning system
can be provided based on a siren system, remote sensing,
television and so on [14]. For this study, the flood early
warning system at Sultan Abu Bakar Dam, based on the siren
system, was provided to warn the local community whenever
the management of the dam wanted to release water. This
means that the siren system will be switched on to notify the
local community that the water from the dam will be released
imminently. Therefore, the local community must take
necessary actions to avoid any unforeseen circumstances from
the action taken by the management of the particular dam.

Nevertheless, this study found that the local community was
confused when differentiating between the normal siren signal
for releasing water from the dam and the emergency siren
signal of the flood early warning system that requires the local
community to get ready for flooding following the release of
water from the dam which will probably cause flash flooding.
Failure to react positively to the flood early warning system
led to the people in that area ignoring the warning system, and
no actions were taken by the community to get ready to face
flooding. Therefore, once the water was released, flash
flooding occurred and caused property damage; also, four
people were killed. In this context, it is fair to say that during
emergency situations the element of communication becomes
very important [13]. Of course, the government must play a
vital role in conveying information to public, and such
information must be understood by the people. In this context,
local people will definitely react positively to an emergency
flash flood early warning system if they understand the signal
of the siren system when it is switched on. If this could be
practiced, the people around the particular areas could be
prepared in order to reduce losses, and specifically to avoid
death [3].

I1.METHODOLOGY

For the purposes of this study, a qualitative approach has
been employed. This approach helped the researcher to gather
more detailed information from the respondents. The
respondents of this study were chosen from flood victims at
Sungai Lembah Bertam who were willing to participate in this
study. The study uses face-to-face interviews based on several
themes such as social support, the early warning system,
political beliefs, stress and policy perspectives. The questions
of the interviews were structured in such a way as to glean
information from the true experience of the flood victims.
There were 22 respondents involved in this study. However,
for the purposes of this article, the study focuses solely on the
theme of the flood early warning system. This is because the
flood early warning system based on the siren signal was
established as a main communication channel to warn local
people within the particular areas. Nevertheless, the
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effectiveness of the system is debatable since the siren system
is always switched on, and because of this, the people were
not able to differentiate between the normal siren signal for
releasing water and the emergency siren signal for people to
get ready for flash flooding which will occur following the
release of water from the dam. In this event, failure to react
positively to the flood early warning system during an
emergency as a result of the dysfunction of the warning
system will lead to a situation in which local people will not
be ready for any unforeseen circumstances. For this reason,
the study was conducted in order to identify the lessons
learned by the flash flood victims toward responding to the
flood early warning system before flooding. The data were
collected using an audio tape recorder and the audio tapes
were then transcribed. The descriptive analysis then followed
in order to achieve the objective of the study.

I11. FINDINGS AND DISCUSSION

Most of the respondents strongly agreed that the early
warning system was not operating properly. Indeed, they
believed that it was not in line with the Fixed Operating
Regulations (PTO) established by the government. The
respondents argue that they were not informed sufficiently
early about the possibility of facing flash flooding since the
operation of the siren system was not effective, as the flood
victims failed to differentiate the emergency early warning
from the normal siren signal for releasing water from the dam.

In this context, the early warning system definition can be
considered from various perspectives, i.e. to glean information
about an emergency situation and to convey messages about
the emergency situation to those people who really need the
information; also, the early warning system is very useful for
helping people to react positively in order to avoid unforeseen
circumstances during an emergency [11]. Nevertheless, for
this study, most of the respondents involved were not satisfied
with the early warning system provided. They felt that what
had happened was very sad, because there is no difference
between the sound of the normal siren and that of the
emergency one. Therefore they could not be certain that the
siren system signal was an emergency one that requires the
local people to get ready for flash flooding.

Most of the respondents urged that the siren signals should
be switched on regularly whenever the dam management
wants to release water. It is normal for the dam management
team to operate the siren signal before releasing water from
the dam. According to respondent 10, “this had been exercised
for the past 20 years and there was no difference between the
siren signals for normal water release and the emergency
signal for a flash flood”.

From the discussion above, one can see how important it is
that the early warning system based on the siren system is
used as a main communication channel to inform people about
emergency situations [11]. They insisted that the system had
been applied a long time ago but is still applicable now, and it
is very helpful for conveying emergency messages to people
who are scattered widely within the high risk area.

Nevertheless, this system was always ignored by local
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communities because of their failure to understand which siren
signal referred to a normal situation and which one is for
emergency purposes. In the context of the study, the siren
system had been operating since 9 pm but nothing had
happened. Unfortunately, whenever the siren signal was
switched on again at 12 midnight for releasing more water
than usual, the local people ignored the emergency signal and
did not react positively to the emergency siren because they
failed to understand that the siren signal at 12 midnight was an
emergency one warning about a flash flood. They considered
that the siren was the same signal as usual.

Failure to react positively to the flash flood early warning
system owing to a dysfunctional system had caused local
people not to prepare themselves for flooding that might
contribute to property damage and death. In this sense, most of
the respondents agreed that they are the victims of a
dysfunctional early warning system. In this context,
understanding and responding positively to the early warning
system could very probably reduce loss as a result of the
disaster. If the emergency messages could be delivered at the
right time and at the right place, this might lead to a reduction
in damage [16].

In terms of the perceptions by respondents towards the role
which should be played by the government for delivering early
warning systems specifically for flooding, the findings show
that most of the respondents argue that the management team
of the Sultan Abu Bakar Dam had failed to deliver their
responsibility, specifically before releasing water from the
particular dam. This is because no early information had been
conveyed to the local people, specifically about releasing the
water. Indeed, the respondents claimed that the management
team of the dam had failed to follow exactly all conditions of
the Fixed Operating Regulations (PTO) in relation to
operating the siren before releasing water. Based on the Fixed
Operating Regulations (PTO), the agency responsible should
inform the local people from time to time about the increase in
the water level of the dam so that they can get ready to move
to the relief centre provided by the government. In fact, the
information of the warning should be conveyed quickly and
accurately. With reference to the siren system, there must be a
significant difference between the sounds for a normal water
release compared with that of an emergency siren. If this could
be exercised, community people will easily determine the
emergency situations that require them to be prepared to leave
their accommodation and move to a relief centre. In this
context, understanding the early warning system becomes vital
for local people, and it is the responsibility of local
government to ensure that this can be achieved [5].

According to most of the respondents who were willing to
participate in this study, this area had experienced flooding
before, in 1988. During that time, the police force and fire
brigade had taken drastic actions to inform the communities to
get ready to move to relief centres before the dam water was
released. They added that this effort was very helpful because
everybody had been warned that they were in an emergency
situation. Therefore, they were reacting positively towards the
instructions from both agencies involved that required them to
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move to relief centres. In other words, if the message is clear
and well delivered to the people before the water release,
immediate actions will be taken by local people to avoid any
unforeseen circumstances.

It was very different in the 2013 incident, when the local
community was solely dependent on the early warning system
only. No other agencies took part in providing information to
the local people, as had happened during the flooding in 1988.
Thus there is no doubt that most of the respondents were not
satisfied with the mechanism used by the government, which
is based only on the siren warning system to inform people
about emergency situations. They also questioned whether, if
in 1988 government agencies can knock on the doors of every
house before the dam water was released, why in 2013 could
they not practice the same mechanism? In this context, they
urged that the government agency should take responsibility
for implementing a warning system communication that can
be applied and understood by the local people in high-risk
areas, and so be prepared for any emergency situation [11].

At this stage one can see that the failure of delivering early
information about emergency situations and dysfunctional
siren systems during flash floods led to loss of property, and
also the lives of 4 people. In line with this, the early warning
system should be placed as one of the main policies related to
disaster management [12]. Instead of that, the procedural
aspect of releasing water from the dam should be strengthened
in order to avoid flash flooding. For instance, the water of the
dam should be released before it reaches a dangerous level.
This is important because it was proven that once the water
level had reached more than the dangerous water level, then
any water released will normally contribute to flash flooding
[9].

From the above discussion, one can see the importance of
an early warning system in disaster management.
Understanding the early warning system signal may lead to a
reduction in risk for local people around the high-risk area,
whereby they can prepare themselves once the warning system
begins operating. In this context, instead of informing people
manually by knocking on doors, the early warning system can
be perceived as a scientific approach, since it is based on
technology development; it is also convenient for management
purposes, as well as being considered as one of the principal
communication channels in disaster management [5]. The
tragedy of Sungai Lembah Bertam has demonstrated the
dissatisfaction of local communities towards the responsibility
of the government, specifically toward the agency responsible
for releasing water from the dam, because they noticed that the
water had been released without the Fixed Operating
Regulations having been followed, and this led to property
damage and death. Therefore, the local people asked that fair
compensation should be paid to them. Indeed, most of the
respondents were unhappy whenever they heard that this
location was not safe for occupation. In this sense, they
realized that one day they would be asked to vacate possession
of the place. Nevertheless, few respondents were unhappy
with the news that one day they would need to move away
from the area. This is because they had occupied the land for
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more than 40 years, and they questioned why the government
had recently introduced the idea that this area should be
vacated. They also wanted to know why they should move. If
they really must move, where should they go? In this context,
most of the respondents agreed that the government should
meet them for further discussion and not make any proposals
without consulting local people.

Another issue relating to the incident of flash flood at
Sungai Lembah Bertam and highlighted by the respondents
was the poor maintenance of particular rivers. They stressed
that the maintenance works of the river were not properly
done. One of the respondents claimed that the maintenance
work on the river will only be undertaken if there is a special
event in the Cameron Highlands.

Despite the dysfunctional early warning system and also
improper maintenance of the river, the respondents agreed that
the cultivation activities might contribute to the incident of
flash flooding, because most of the entrepreneurs involved in
vegetable cultivation were not particular about keeping the
river clean, as evidenced by their throwing plastic bags and
other rubbish into the river. This action has made the river
become shallow and once the rainfall becomes very heavy, the
river will overflow and finally will cause flash flooding.

IV. CONCLUSION

From the discussion on the failure of flash flood victims to
react positively to the flood early warning system, one can see
that the effect was terrible, since this failure contributed to
property damage and death. This means that the early warning
system has become one of the most important communication
channels to convey emergency signals to local communities.
Therefore, the signals must be well understood by the local
people so that they can take immediate action to move out of
the area at risk. What had happened to the flood victims of
Sungai Lembah Bertam in the Cameron Highlands was very
unfortunate, because they were not able to differentiate the
flash flood early warning based on the siren system from the
normal siren signal, owing to a dysfunctional system. In this
context, there is no doubt that the early warning system was
very important as a communication channel for warning local
people, but other approaches during heavy rain falls should be
integrated, such as keeping local communities informed from
time to time through other mechanisms, e.g. electronic media
and social media, about the dangerous/emergency situation
that requires them to prepare to move out from the risk area as
quickly as possible. Any government agency given specific
tasks must perform these very well, based on the Fixed
Operation Regulations (PTO) established by the government.
Therefore, if something should happen after all the procedural
aspects of disaster management have been undertaken
according to the Fixed Operation Regulations, nobody should
be blamed.

In respect of the flood early warning system, especially for
dam management, the government should investigate it to
ensure that the siren system for releasing dam water in a
normal situation is different from the siren system for
emergencies. Indeed, to avoid any tragedy, such as that in the
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Cameron Highlands, the government should review the Fixed
Operation and Regulations related to the release of dam water.

Furthermore, the government agency should be prepared
early to face any unforeseen circumstances caused by flood
disaster that might occur following heavy rain falls. In this
sense, the government agencies need to keep informing local
communities about the increasing of water levels from time to
time. This means that local people will not depend solely on
the siren systems during emergency situations.

Finally, the people who have occupied the area for so long
also need to take care of the area, specifically to make sure
that the river is clean, in order to ensure that the drainage
system is in good condition to aid the flow of water, especially
during heavy rains.
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