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Abstract Floods are the most common natural disasters in developing countries,
approximately 40% of all natural disasters. The floods has a sever implications on a
human health during a flood. Southeast Asia is a region that is prone to a frequent floods.
The Association of Southeast Asian Nations is involved Cambodia, Laos, Thailand,
Vietnam, Brunei, Malaysia, Indonesia, Philippines, Singapore and Myanmar. The
frequency of flooding in Southeast Asia has increased over the past several decades.
Flooding is a projecting issue that is currently affecting many regions in Southeast Asia.
United Nations Office statistics studies estimated that about 9.6 million people are
currently affected by the flooding in Southeast Asia, and only 5.3 million in Thailand
alone. The National Committee for Disaster Management and the Department of
Hydrology announced that the flood are so sever in Southeast Asia and labeled the worst
floods in over 60 years. These floods could raise many concerns for the health and well-
being issues especially regarding providing safe drinking water through the disasters for
all people. The consequences of flooding on human health can be extremely danger as
during the actual onset of the flood there is potential for direct cause of spreading
disease and pathogeneses to drinking water supplies and there is a very high risk for
diseases breakout through flooding such as Cholera, coliform and salmonella that can
pass into drinking water systems. Also lack of clean water supply through the disaster
and access to safe drinking water and consumption of contaminated drinking water all
these factors are having highly risk and impact on human health and can cause a certain
death especially among infants, children and elderly people. Therefore a special
attention and action should be taken through floods disasters to prepare for providing
safe drinking water through this impact, and how to improve the sanitation system of
water supply and how to be prepared to face health issues and to be ensure that every



individual person can have safe access to clean and safe drinking water and how to
facilitate to people during these conditions.

Keywords: Floods, Safe drinking water supply, Sanitation of drinking water through flood,
Southeast Asia region.

1. Introduction Through the last ten years earlier to 2011, flooding has been the most
common type of the natural global disaster in developing and developed countries, and
approximately about 40% of all natural disasters [1, 2]. Floods have severe impact on
human’s health during and after the onset of a flood. The region of Southeast Asia is a
region that is especially prone to sever frequent natural disasters, and the most effective
one are floods [3]. In The last decade, floods have affected nearly one billion people
worldwide [4]. The consequences of floods on human health remain rarely investigated
and few studies suggested that increased short term of mortality, health impact and
diseases that is caused by floods through the contamination of drinking water supplies
which can spread certain deadly diseases especially among the elderly people and
children in the society [5, 6]. Southeast Asia association is comprised of Malaysia,
Indonesia, Cambodia, Laos, Thailand, Vietnam, Brunei, the Philippines, Singapore and
Myanmar [7]. Through 2006-2007 Southeast Asian floods were a sequences of floods
mostly affected Malaysia. The main cause of floods was above rainfall average and also
had hit Philippines and Vietnam [8]. Johor, Singapore and specific parts of Indonesia
were affected by floods and on December 18 of 2066 a series of floods hit Johor,
Malacca, Pahang and Negeri Sembilan [9]. Singapore also experienced abnormally high
rainfall which resulted in massive floods [10]. Other countries have also faced and
experienced flood disasters as China, Cambodia, India and Bangladesh [11]. It is thought
that floods will increase the global burden of diseases mortality and will counting stress
on health condition of people and society especially in low resources countries [12].
Figure 1 shows the Southeast Asia Region map of vulnerability to climate change, taking
into account exposure to climate hazards [ 13].



Figure 1 shows the Southeast Asia region map of vulnerability to climate change in, taking into account
exposure to climate hazards Resource [13]

2. The Problem Importance The severity and frequency of flooding in Southeast Asia has
increased over the past several years. Flooding is a major issue that is currently affecting
many countries and regions in Southeast Asia, especially in Malaysia, Cambodia,
Thailand, Vietnam and The Philippines. According to the United Nations office for the
coordination of Humanitarian Affairs [14], it is estimated that about 9.6 million people
are affected currently by the flooding in Southeast Asia only 5.3 million in Thailand alone
[15]. The following figure 2 shows the major floods and affected countries by floods in
Southeast Asia Region.

COUNTRY AFFECTED PEOPLE Evacuees Year Reference
Thailand 115,853 10,000 2014 [16,17]
Malaysia 200,000 237,037 2014-2015 [18]
Indonesia 94,500 120,000 2014 [19]
Siri Lanka 1.100,000 50,832 2014 [20]
Philippines 25,000 107,000 2013 [21]
Cambodia 2592 144,044 2013 [22]

Figure 2 Shows the major floods in Southeast Asia Region



3. The Impact and Main Risks of Floods on Human Health The flooding consequences on
human health can occur during and after a flooding event. There is an increased rate of
injuries onset of a flood when people are advised to move their families to a safe place
[23]. During the onset of a flood, there is potential increase in communicable disease
and waterborne diseases, particularly fecal oral diseases in flooded areas [24,25]. These
diseases spread when fecal is passed through the mouth in areas struck by floods due to
sanitation decline, lack of access to safe drinking water sources consuming contaminated
water with pathogens, also other fecal-oral diseases that are increased and relevant to
a flood including typhoid fever, paratyphoid, hepatitis A, hepatitis E and poliomyelitis [
26,27,28].

3.1 The Risk of Communicable Diseases Following a Flood Floods as a natural
disaster that have are associated with onset and impact that can produce many
factors that work synergistically to increase the risk of mortality resulting from
water and vector-borne diseases [29]. Communicable transmission diseases,
outbreaks have been noticed immediately following floods and the risk increases
when infrastructure of safe drinking water supply system is heavily impacted and
damaged, leading to the contamination of drinking water facilities [30].
Commonly, diseases resulting from water contamination including cholera,
diarrheal disease, hepatitis type A and E, leptospirosis, rotavirus and typhoid
fever [31]. The following table 1 shows the communicable and water-borne
diseases in Southeast Asia Region.



Table 1 Shows the Communicable and Water-Borne disease in Southeast Asia Region

Year and

location of Design of the study References
the flood

Bangladesh, Qualitative surveying study [32]

rural floods  with120 households most
of 1998 and  affected in previous floods

2004
Jakarta, Community-based case [33]
Indonesia, control study.93patients

2001-2003 presenting with Salmonella
related fever

Thailand, Descriptive study. 38 males [34]
2006 and 58 females flood-affected

patients complaining of skin

problems were clinically

evaluated

3.2 Water-Borne Diseases The risk of gastrointestinal diseases that following floods
is higher in the poor hygiene and inadequate sanitation provision of clean safe
drinking water [35], therefore the countries with low-income are the greatest
with water-borne diseases during the floods times and may increase the risk of
these diseases [36]. In the last decade diarrheal disease that is related to floods
following mortality has been observed in Bangladesh and Indonesia [37].
Compromising the water quality contributed to a high incidence of diarrheal
diseases and it has been found that 70 million people in Bangladesh are exposed
and consumed drinking water that does not meet the World Health Organization
WHO standards and floods caused shortage of clean water for half of the year
[38]. Most of the badly affected villages in Bangladesh and Indonesia suffered
inundation of two thirds of drinking water source which led to diarrheal disease



and fever for the affected population [39]. The risk is lower in highly income
countries of gastrointestinal diseases; however, it increases with the depth of
flooding [40].

3.3 Vector borne Diseases The risk of acquiring a vector borne diseases, such as
malaria and dengue fever is usually higher following a disaster like a flood. The
insects return shortly after waters begin to recede. The dynamic changing of
vector breeding, coupled with the displacement of large numbers of people into
temporary crowded shelters and the vector borne outbreaks even where normal
transmission risk is low there is a lag time up to eight weeks before the onset of
vector borne disease [41].

4. Water Supply Cycle in Southeast Asia, many countries like Singapore, Malaysia and
Indonesia have shown the way in water resources management and development. The
external forces like dependency for some water supply on Malaysia and internal forces
like very limited land for water catchment purposes made Singapore heading to
desalination, recycling of wastewater to make NEWWATER (recycled potable water), and
the combining responsibilities for water and sanitation [42]. Of the 14 utilities in six
Southeast Asian countries, only three included sanitations under the same agency as
water and there must be integrated water supply system under one responsible agency

[43]. The following figure 3 shows the water supply cycle in urban areas.
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Figure 3 Water Supply Cycle in Urban Areas



Water and Sanitation Policies in Southeast Asia region Climate change will affect the
future of water supply in Southeast Asia countries, thus the quality and quantity of water
supply must meet the needs of an increasing population and there must be a protection
and a solid plan to protect them during natural disasters such as floods and how to
manage the facilities during and after the floods to prevent water from pollution over a
great area and distance. Evidence shows that water supply and sanitation utilities,
including all infrastructure elements of water abstraction, catchment areas, reservoirs,
treatment plants, drinking-water pipelines and distribution systems, as well as sewerage
networks are key environmental determinants in these critical conditions [ 44]. Improper
management of the infrastructure may also have negative impacts on general water
management and may in turn affect healthy water and wastewater services Internal
vulnerabilities of these services comprise a wide range of science and information, in
terms of existing networks, quality of performance in critical conditions, implementation
of technology development and safe delivery of the services. Furthermore, the potential

Ill

impacts of the individual “extreme events” can vary, as a different individual process

exists within each system category of the complex water and wastewater services
systems [45].

Water Security and the interconnected risks Water security is a global concern, and

the top global risks that are facing water supply and sanitation as listed below [46].

Geopolitical risk
Economic risk
Societal risk

Environmental and climate changing risk

Water Supply Protection Actions should be taken to protect water supply during floods
and Extreme weather conditions. The following steps to protect water supply system
[47]:

The design of water supply elevation should be higher than the risk level of floods.
Flood walls and barriers should be considered in design.

Prevention of back flow.



Emergency Management through Floods to provide Safe Drinking Water Precaution
must be taken during the floods to protect people from water-borne diseases and
water supply pollution because there will be increase health consequences especially if
water treatment supply plants are flooded. The following steps must be taken to

ensure drinking water safety [48]:

The most practical form to keep free chlorine for a household water treatment as a
liguid form (Sodium hypochlorite) solution or calcium hypochlorite to disinfect drinking
water.

The amount of chlorine needed depends on organic inside water but it should be
between 0.2-0.5 mg/Liter.

Drinking water should be stored in safe and clean storage container.

Preparation for filtration System

Preparation for bottled water

Preparing for reservoirs

Preparing for small reservoirs and small network system.

Conclusion and Discussion Without any doubt, water supply and sanitation system
define the improvement of living conditions to human history. There is also a significant
consensus on the importance of water supply and sanitation systems to health problems
and environmental issues, services, management and drinking water security supply
related to natural disasters such as floods. If there is extremely climate behavior, water
supply, sewerage and waste water system treatment will lose much of their environment
and health benefit and becoming a significant source of pollution to water during floods
if there is no suitable protection. Preventive actions need to be strengthen in order to
limit direct damage and ensure safe basic needs are met such as sanitation, water
scarcity, chemical and biological contamination of water and water borne diseases.
There is also a need to focus on safe drinking water supply to cope with disasters that
are related to climate change such as floods. Assessment of vulnerabilities as well as risk
management in extreme situation still need to be addressed, remembering that the
performance of water supply and sanitation is the end point of pressure from extreme
weather, climate related to disasters. On the Other hand, poor support and emergency
services, along with lack of resources in Southeast Asia largely contribute to negative
health impact of floods in the area. Climate change may be increasing the severity of
floods in the region, so that many involvements must be set in place to prepare
communities for floods and more studies should be taken place to focused on health
impact of floods to human and more education to people and community about
behaving during floods, preparing safe drinking water and diseases prevention.
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