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Abstract

One of the most highlighted issues in the developing world of the 21 century is the hydrometeorological disasters. Developed and de-
veloping nations are all affected by the more prominent climate change. There has been a rise in disaster occurrences over the past dec-
ade that this has caused more attention to be given to the topic of disaster management especially to floods. The scale of these disaster
events has also intensified and have broken past records with more destructive disasters. This paper intends to review the activities relat-
ed to hydrometeorological disaster. Key activities are broken down into three different phases, namely pre-disaster, during disaster and
post-disaster. Understanding the activities involved is pertinent to not only the lead agencies and non-governmental organizations but
plays a bigger role for the vulnerable communities. In the past, communities were the last group to be participative in disaster risk reduc-
tion efforts. Today, communities are being engaged from early stage to empower them to be resilient towards the possibility of facing
future flood disaster. Evacuation planning and logistics arrangement are key activities prior to the occurrence of any disaster which will
ease the implementation of search and rescue operations. However during disaster, it is important for the early warning system to be
functioning to alert the affected communities. People also need to be aware of the outbreak of diseases during flood disaster. Finally,
post-disaster efforts focuses more on the restoration of damaged infrastructure as well as the mental state of the affected victims. Under-
standing these key activities will increase the awareness of stakeholders in reducing loss of life and minimizing damages towards proper-

ties.
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1. Introduction

Disaster can happen anywhere and at an unpredictable time. There
is no way to predict when the next disaster will strike, but prepar-
ing for a disaster is very likely [1]. When a disaster happens, vic-
tims will have needs that are needed to be taken care of urgently.
This is why disaster management is important for management
teams to be readily equipped to deliver necessities quickly and
efficiently. Malaysia is a fortunate country to be situated geo-
graphically away from the Pacific Ring of Fire [2]. This means
that Malaysia is safe from many natural disasters such as volcano
eruption, earthquakes and typhoons. However, Malaysia is not a
disaster-free nation and is still plagued with hydrometeorological
disasters such as flooding and droughts [3]. In fact, almost every
year Malaysia have been preparing for the monsoon season that
often leads to heavy rainfall and potential flash floods. Past occur-
rences have caused huge amounts of property damages as well as
loss of lives. These events can big negative impact on the nation’s
economy as well as the sway of confidence of the people towards
the government.

With that said, more funding is being allocated to disaster man-
agement to lessen the negative effects of flooding in Malaysia [4].
There has also been an increase in government and NGOs activi-
ties in assuring supplies and help are ready to be mobilized to
flood victims. In an event of a disaster, the coordination of flood
relief workers, medical and food suppliers are vital in assuring the

basic needs of victims are being provided. There must also be a
coordination between the first responders, emergency manage-
ment personals and public officers to support emergency activities
[5]. Additionally, instead of giving additional helping hands, un-
coordinated volunteers could possibly cause obstruction of relief
works. An unorganized disaster management system would also
cause prolonged save and rescue operation that will correlate with
the increase in expenses [6]. Therefore, a balanced ground should
be identified in order to minimize the damages caused by the dis-
aster and to maximize the efficiency of disaster relief activities.
Despite all these coordinated efforts are in place, affected commu-
nity seems to be less knowledgeable on the surrounding issues
related to facing disaster in Malaysia. Hence, any preparation and
planning programs conducted by lead agencies and non-
governmental organizations should include community as part of
stakeholders in order to better empower them to be resilient when
disaster strikes. It is envisaged that collaboration between these
parties will contribute towards reducing the number of fatalities
during a disaster. Therefore, a comprehensive understanding of the
phases involved prior, during and post disaster are important to
educate what should be done and how to get things done for the
greater cause of saving the vulnerable population.

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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2. Definition of Hydrometeorological Disaster

Hydrometeorological disaster is defined as a hydrological and
meteorological phenomenon that involves an energy and water
transfer between land and the lower atmosphere [7]. Some of the
common hydrometeorological disasters include events such as
floods, tropical storms and droughts. A flood is often associated
with water that submerges land as a result of overflowing of water
bodies. This can be the result of excess inflow of water from pre-
cipitation, melting of ice or obstruction of water flow. Tropical
storms are fast moving rotating systems with a low-pressure centre,
strong winds; spiral arrangement of thunderstorms accompanied
by heavy rain and occurs at low-level atmosphere. This occurrence
is usually due to difference in air pressure and wind movement
that have intensify with recent global warming. Droughts occur
when there is lack in precipitation or presence of water for an
extended period. Droughts are also caused by increase in global
temperature that aids evaporation and air movements that chases
away rain clouds. Malaysia has been witnessing worsening floods
over the past decade. With the increase in the severity of these
disasters, many researchers have looked into ways to improve and
prepare for the next flood disaster [8, 9]. The UN International
Strategy for Disaster Reduction 2007 states that the concept of
disaster risk reduction is a practice to minimize disaster risk by
using systematic efforts to investigate factors that cause disaster.
These factors are to reduce hazard exposure, reduce the vulner-
abilities of property and people, land and environmental manage-
ment, and improve preparedness for disaster [10]. This disaster
risk reduction strategy has changed over the years but the core
plan has persisted. In Malaysia, Malaysian Red Crescent Society
(MRCS) has established a Disaster Management Centre in Kuala
Lumpur together with three other sub-centres in Penang, Kota
Bharu and Johor Bharu [11]. These centres are equipped with
personals and equipment that are ready for emergencies.

3. Occurrence of Flood Disaster

Floods are the most common hydrometeorological disaster known
to mankind, but yet being the most devastating and costly disaster
[12]. The causes of this event is usually due to heavy or prolonged
rain. The rain causes the ground to be saturated and a flash flood
can occur suddenly when water are unable to disperse on the sur-
face [13]. To make matters worse, urbanization have made many
concrete jungles, making surface runoff even more prominent [14].
Development have also increase the rate of deforestation that leads
to more occurrences of soil erosion and mudslides [15].

A flood could come in many different forms. Flash floods are
floods that occur within six hours from a large volume of excess
water [16]. This can be sourced by heavy rainfall, tropical cy-
clones, river obstruction or even dam failure. River floods on the
other hand is due to a catchment of water not able to cope with a
rising amount of water [17]. Sources of this could be rainfall,
melting of ice, landslides or even dam failure. This type of flood
can continue for few days or even weeks. The third type of flood is
costal floods. Costal floods are mainly from cyclonic activities
such as hurricanes or tropical cyclone [18]. These types of flood
are cause by strong winds and waves that pushes water bodies
inland. Another type of flood is the urban flood, which originated
from urbanization [19]. The cause of this flood is the unavailabil-
ity of ground surface to absorb rainfall. Streets can become rapid
moving water bodies while basements can be death traps as they
are bring filled with flood waters. Another rare but fatal flood is
ice jam [20]. This is mainly flood caused by obstruction from
natural sources such as ice or human activities such as logging and
rubbish pile up. The obstruction cause water bodies to overflow or
divert flow to unexpected regions. Lastly, in colder climate coun-
tries, flood cause by melting of glacial outburst have become more
common with the effect of climate change. Glaciers can melt rap-
idly with the slightest change in temperature [21]. Due to the melt-

ing rate of ice and snow the accumulation of water in water bodies
can rise rapidly resulting to sudden discharge of water and debris
downstream.

3.1. Depth of Water

The depth of floodwater is a measure of the level of water from its
normal level. In some cases, the depth of water is a measured from
surface to the lowest point [22]. Buildings, plants and humans
have different degree of tolerance to flood water. This is deter-
mined by the depth of water above them.

3.2. Duration

Duration is the time of floodwater rises and falls. The duration in
which flood waters rises can cause loss of lives if short and simi-
larly with duration of flood water falling to be long [23]. The
damaged done to structures, properties and plants correlates
closely with the time taken for floodwater to arrive and recedes.

3.3. Velocity

The velocity is the measure of floodwater flow. The speed of the
water that comes and goes can lead to severe destruction and loss
of lives. Moving water carries great force that can cause erosion of
soil, uproot trees and infrastructures, and even sweep away living
beings such as livestock and humans. Rapid floodwater can also
damage building foundation, support structures and cause turbu-
lence in river channels [24].

3.2. Frequency of Occurrences

Another property of flood is the degree if occurrences in a specific
region. The measure of occurrences take a long period of time [25].
The frequency of flood can cause the underlying ground to be-
come saturated, thus increasing the risk of an event of flooding.
Rapid occurrences of flood can also cause blockage of drainage
due to debris carried by floodwaters [26]. Multiple occurrences of
flood can also cause property damage and reducing the overall
quality of properties in flood prone areas.

3.2. Seasonality

Most tropical countries experience heavy rainfall in seasons.
These repetitive occurrences can cause potential flooding espe-
cially in developing area. In rural areas, seasonal flooding can
affect plantation and production of food [27]. Moreover, seasonal
flooding can cause economic slowdown and divert the country’s
resources into disaster management [28].

4. Causes of Flooding in Malaysia

The country Malaysia is located at a strategic location between the
Indian and Pacific Ocean. Due to the increase in global tempera-
ture, Malaysia in both Semenanjung and Borneo is witnessing
higher precipitation during their wet seasons [29, 30]. Most of the
flood that occur are due to natural causes such as cyclical mon-
soon, which results to heavy rainfall during the months of October
to March [31]. Flood is the result of inadequate capacity of the
rivers and catchment to contain huge volume of water [13]. As a
result, excess water overflows banks and flood surrounding low
areas. This event of flooding is worsen and accompanied by heavy
rain.

Forest trees acts as a natural interception for precipitation. Trees
are also responsible in removing moisture in soils and enhancing
infiltration [32]. Due to deforestation for development, the natural
cycle balance is disturbed resulting to an increase in ground water
[33]. In some cases, heavy precipitation causes erosion and land-
slides, which results to displacement of land mass into rivers and
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lakes [34]. Consequently, water basins begin to shallow and re-
duces its capacity to hold water.

The flash flood occurrences in Malaysia is due to the inadequate
drainage system in urban areas [35]. Drainage systems acts as a
channel in urban areas replacing natural channels such as streams
and forest that have been cut down for development. Weakened
infiltration from precipitation results to more frequent surface
runoffs in urban areas [36]. Another cause of flooding is due to
obstruction of flow. Natural causes such as high tides can retard
river flow [37]. Events such as landslides could also block off
river flows. Human activities such as logging can cause obstruc-
tion of flow in rivers. Rubbish in rivers can also cause build-ups
thus, causing a restriction of water flow [26].

5. Hydrometeorological Key Activities

Hydrometeorological activities are defined as activities in the area
of meteorology, hydrology and other fields aimed at the produc-
tion of hydrometeorological data [38]. Hydrometeorological ac-
tivities have become a significant importance in the modern world
as related disasters have been occurring more frequently due to
climate change [39]. Most hydrometeorological centres are formed
with the purpose of researching and reporting hydrometeorologi-
cal events to other bodies to respond effectively during a disaster
event. Some of the activities conducted by hydrometeorological
centres are to conduct data collection from hydrometeorological
monitoring sites [40]. Once the data is collected, it is being proc-
essed and analysed for reporting. Besides that, the centres are also
responsible for conducting maintenance to all machines and keep-
ing an updated profile in monitoring activities. Centres will use
the information obtained to make a hydrometeorological forecast,
analyse regional climate changes and give consultation to agricul-
tural businesses. Moreover, the hydrometeorological data is also
sent to state agencies or other entities to make decision making in
terms of emergency preparedness [41]. Hydrometeorological ac-
tivities can be further broken down into three main timelines being

pre-disaster, during disaster and post-disaster as shown in Figure 1.

All three events are equally important in order to provide neces-
sary help to disaster-struck victims as well as to synergize all au-
thorities in order to work efficiently.

T

Post-Disaster Pre-Disaster
. Response . Prevention
. Recovery . Mitigation
. Reconstruction . Preparedness

Fig. 1: Pre and post-disaster activities (adapted from [16])

4.1. Pre-Disaster

Pre-disaster usually involves the forecasting of disastrous events
that are about to happen. This can be from the environmental sur-
vey, trend prediction and the use of real-time devices to monitor
high-risk areas [42]. In terms of the flood disaster, forecasting of
annual or seasonal patterns is vital in predicting the next major
flood. Besides that, flood maps and drainage basin capacity can be
useful information to calculate the time and damages of a flood
event [43].

Pre-disaster management also includes disaster preventive meas-
ures such as the establishment of dams, slope maintenance and
flood proofing control [44]. Additionally, community-based disas-
ter management procedures can be established for locals to know
the steps needed to be taken if a disaster event were to occur [45].
Communities should be aware of the safest route to a shelter and
have set aside evacuation Kkits.

Having complete logistics or effective supply chains established
might significantly improve disaster preparedness [46]. This re-
duces the time and costs to provide supplies if a disaster event
were to happen. However, this task requires proper planning and
analysis to develop a contingency plan that can be carried out
immediately during a catastrophe event. This is to ensure that
supplier is transported effectively to high demand areas [47].
Lastly, pre-disaster control from the side of authorities may in-
clude the controlling of land usage at high-risk areas as well as the
preparation of search and rescue operations [48]. This includes
limiting development nearby high-risk zones or providing infra-
structures and facilities to minimize damages and loss of lives.
Planning for a natural disaster is always the best defence rather
than to react.

4.2. During Disaster

The most important task during a disaster is to save as many lives
as possible. When a disaster strike, response and coordination
must be like a clockwork [49]. The first task during a disaster is to
inform communities and authorities using early warning system of
an incoming disaster to prepare evacuation procedures [50].
Evacuation during a disaster event includes staying safe and mov-
ing to lower risk areas or even to places for easier rescue opera-
tions. Authorities are expected to mobilize quickly with sufficient
equipment and transportation to meet the demands during a flood
disaster [51]. As for the victims, many are encouraged to stay
calm and follow instructions. Communities should also be aware
of the dangers of contaminated water and should never use or
drink floodwaters [52]. Waterborne diseases such as, Hepatitis A,
cholera, typhoid fever and leptospirosis could be equally or more
deadly than the flood. Floodwaters could also carry vector-borne
diseases such as dengue and malaria that could potentially cause
more harm and loss of lives [53].

Communities should be aware that swimming in floodwaters can
cause severe infection and poses a risk of drowning. Most of these
dangers during flood disaster can be prevented by educating and
providing vaccination to disaster victims [54].

4.3. Post-Disaster

There is a thin line between during disaster and post-disaster man-
agement. This is because relief efforts take place simultaneously
with search and rescue operations. In post-disaster management,
the response is said to be one of the most important areas to
maximize resources to in relief and rescue operations [55]. This is
mainly because rescue operations are time-centric in order to save
as many lives as possible. With the passing minute, the chances of
finding survivals reduces.

The response includes the decision and action that takes places
after a disaster event that includes relief, rehabilitation and recon-
struction works [56]. Necessary supplies have to be delivered
effectively to victims. Rehabilitation is also vital to cater to emo-
tional and physical distress [57]. Finally, reconstruction of infra-
structures such as roads, power lines and buildings could signifi-
cantly restore the quality of life.

Finally, yet importantly, post-disaster activities include the act of
restoration and reconstruction [58]. Restoration may be in the
form of mental health of victims by giving assurance and help in
forms of monetary aid to rebuild communities. Reconstruction is a
simple act of building back destroyed homes and infrastructure to
restore to normal state.
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6. Conclusions

With the increase in frequency and intensity of destructive disaster,
more attention is needed to be given to disaster management. Dis-
aster occurrences can be hard to predict but mitigation and preven-
tive procedures can be done to mild the effect of the disaster. This
paper reviewed three main event timeline that is pre-disaster, dur-
ing disaster and post-disaster. Pre-disaster activities include pre-
vention and mitigation whereas during disaster includes prepared-
ness. Lastly, post-disaster activities are towards early response,
recovery and rehabilitation of victims. From the review, many
steps and efforts are found and viable to provide assistant to com-
munities that may or have been affected by the disaster. This re-
view also states critical activities needed to be optimized that are
essential to the survival of disaster victims.
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