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Climate Change Adaptation on Water Resource
Management: a case study of Pakokku Township,
Magway Region, Myanmar
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Abstract— The Earth’s temperature has increased in recent
decades leading to changing of climate. The adverse effects of
climate change on natural systems have also become evident since
the mid of the twentieth century. Water resources are mainly
affected by climate change, particularly in the central part of
Myanmar that faced with water shortage. The objective of the
research is to study climate change adaptation on water resource
management at the Pakokku Township, Magway Region,
Myanmar. The four villages, namely Shin Ma Kan, Pan Tine
Chone, Paung Laung Kan and Kyee were selected as the study
areas because of their strong drought and water shortage in the
dry season for decades. The 61 respondents were selected by
using a purposive sampling method. An in-depth interview using
a set of semi-structured questionnaires was conducted to obtain
relevant data. Data obtained were analyzed using descriptive and
content analysis. The study found that 98% of the respondents
knew about changing of climate. Regarding climate change
adaptation, 100% of government officers mentioned changing
seed varieties resisting to climate change in agriculture sector.
Considering water resource management practices adapting to
climate change, 92% of respondents mentioned using water
efficiently and 86% of them mentioned water saving. All
respondents (100%) mentioned that there was no policy on
climate change adaptation that being implemented by the
government in the study area. However, the Myanmar’s National
Adaptation Programme of Action, Myanmar National Water
Policy and the water-related policy of Department of Rural
Development would relate to climate change adaptation on water
resource management. For examples, climate-smart agriculture
and water-saving irrigation techniques. The study would
recommend that climate change adaptation plans should be
properly conducted on disaster risk reduction, preparedness,
relief and rehabilitation on water resource to reduce impacts and
to enhance the capacities of all stakeholders to combat climate
change.
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1. Introduction

Climate change has impacted on human and natural
systems. Its effects include alteration in precipitation patterns,
sea level rise, heat extremes, drought, storm, monsoon cycles,
ocean currents, sea surface temperature, and river flows [1].
According to the Intergovernmental Panel on Climate Change
(IPCC) [2], the Earth’s temperature has increased in recent
decades. In the Southeast Asia region, temperatures have also
increased at a range of 0.14C to 0.20C per decade since the
1960s. Regarding the global and regional temperature trends,
Myanmar has noticed nationwide warming since the 1950s.
Climate change has adversely affected Myanmar’s natural
resources and livelihoods [3]. The increasing temperature,
variable precipitation, rising sea level, droughts, floods, and
extreme storms, have already affected all aspects of lives in
Myanmar [4]. According to the Global Climate Risk Index
2015, Myanmar ranked the second most vulnerable country
affected by climate change in the world calculated based on
the recent 20 years [5]. Recent extreme weather events such as
Cyclone Nargis in 2008, extreme heat waves in 2010, and
flash floods in 2015, impacted on society, ecology and
economy of Myanmar [6]. Regarding the Myanmar’s National
Adaptation Programme of Action (NAPA) report [7], the
temperature in Myanmar has increased at an average of 0.08 C
per decade over the last six decades. Myanmar’s income relies
heavily on the agricultural sector. The central part of Myanmar
is the most water-stressed region of the country. Seasonal
water scarcity is very common in this area [8]. The
temperature is in the range of 40 to 43°C. The mean annual
rainfall is quite low of about 500-1000 mm per year [9].
Therefore, water scarcity always turns into a serious issue in
this area. Water resources in the central part of Myanmar need
to be managed necessarily for both domestic use and
agricultural use purposes. The proper practices of water
resource management in the context of climate change
adaptation would need to be considered. The objective of this
research is to study climate change adaptation on water
resource management at the Pakokku Township, Magway
Region, Myanmar.

The study area composed of the four villages, namely Shin
Ma Kan, Pan Tine Chone, Paung Laung Kan and Kyee in the
Pakokku Township, Magway Region, Myanmar. It is a dry
area with few natural resources due to the geographical
condition [10]. Pakokku Township is located in the latitude
between 20° 54" 45" N and 21" 29" 40" N and the longitude
between 95 14’ 00" E and 95 10’ 21” E with the altitude of
64.52 m above the mean sea level. The land area of the
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Pakokku Township is 1258.3 km2. Agriculture in Pakokku is
highly climate-sensitive [11].

In Pakokku Township, the highest temperature recorded
was 45.10C and the lowest temperature recorded was 8.900]
between 1987 and 2016. The average mean temperature was

27.8101. The highest average temperature was 35.87C and the
lowest average temperature was 19.68 C. The annual average
rainfall was 631.66 mm [12]. The study area is shown in
Figure 1.
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Figure 1. The study area; Pakokku Township (blue colour shaded), Myanmar [13].

. Methods

The study areas were drought and faced with water shortage
in the dry season. The respondents of the study were selected
by using a purposive sampling method, which concentrates on
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people with particular characteristics who will better be able to
assist with the relevant research [14]. The total respondents
were 61 including governmental officers, non-governmental
organizations (NGOs) officers, and local peoples who are
farmers, village heads, teachers, traders and employees. An in-
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depth interview was conducted between December 2018 and
January 2019 by using a set of semi-structured questionnaire
to obtain relevant data. The questionnaire was composed of
three parts, including general information of respondents,
climate change adaptation, and water resource management.
Data obtained were analyzed using descriptive and content
analyses.

nm. Results and Discussions

A. Demographic of respondents

The majority of respondents were male of 92% and female
of 8%. The ages of the respondents were divided into five
groups. 30% of respondents were in the age range of 51-60
years old, 26% in the age range of 61 years old and above.
25% of them were in the age range of 41-50 years old and
16% of them were in the age range of 31-40 years old. Only
3% of them were in the age range of 18-30 years old. In terms
of education, 30% of respondents graduated from a secondary
school, while 26% graduated from a primary school. The
number of respondents who obtained a bachelor degree
presented 20%, a high school 11% and did not go to school
10%. The occupations of the respondents were farmers (67%),
government officers (15%) and the rest were teachers,
employees, livestock husbandries, traders, and non-
governmental organization officers.

B. Climate change adaptation

According to collected data on climate change adaptation,
the study found that 98% of respondents knew about changing
of climate. 100% of government officers mentioned that
temperature has increased, rainfall patterns have changed, late
onset and early withdrawal of monsoon have occurred in
Myanmar, while 93% of farmers mentioned that they were
getting more hotter days. 100% of respondents including
teachers, employees, and non-governmental organization
officers mentioned temperature increasing and sea level rising.
In terms of the climate change impacts, 100% of respondents
knew the impacts such as freshwater shortage, heat waves,
crop production decreasing. 100% of non-governmental
organizations officers mentioned that climate change impacts
were heat waves and freshwater shortage. To adapt to those
kinds of climate change impacts, 100% of government officers
adapted to climate by living properly in extreme weather
conditions, 95% of the farmers adapted to climate change by
changing seed varieties resisting to climate change. Regarding
the effects of climate change in the villages, 96% of the
farmers mentioned heat waves and less water retained ponds
in summer. The major impacts that are affecting in their
villages were also heat waves and rainfall variation.

Regarding climate change adaptation, government officers
mentioned changing seed varieties resisting to climate change,
water-saving irrigation in agriculture and making good tillage
in farms to maintain soil moisture content. While farmers
mentioned living properly in extreme weather conditions,
changing seed varieties resisting to climate change impacts as

well. All respondents who work in livestock husbandries,
traders and NGOs officers mentioned harrowing and
ploughing before monsoon coming, changing seed varieties
resisting to climate change impacts, changing sowing dates of
crop plantation, and staying properly in extreme weather
conditions. By altering planting dates and choosing seed
varieties with different growth duration, farmers can adapt to
climate change to some extent [15]. Changing planting dates
would be a practical adaptation to drought and water scarcity
causing from changing of climate [16]. In semi-arid and arid
regions, introducing new seed varieties would be made
farmers’ livelihoods better with more food security under
climate change situation [17]. Stakeholders participation in
climate response actions are very crucial in conducting
adaptation strategies to climate change [18].

It can be concluded that climate change impacts in the
study area were temperature increasing, rainfall patterns
changing, people migrations, flash floods, storm frequency
increasing, droughts, rainfall variability, late onset and early
withdrawal of monsoon. However, the respondents did not
know governmental policy to reduce climate change impacts.
They need some researches on climate change, climate change
awareness, and stakeholder participation in climate change
response actions.

c. Water resource management

The study found that 100% of respondents used water from
rainwater, pond water, deep tube well water, and water from
river pumping project for their consumption. The ways to
manage water resource in their villages were using water
efficiently, reducing water leakage and water saving. 100% of
respondents have faced with water resource problems such as
less water retained ponds in summer and distances to water
sources. In order to solve such problems, they took water from
other villages and renovated village water ponds in summer by
local government offices.

The United States Environmental Protection Agency
(USEPA) stated that using water efficiently would benefit on
environmental, health, and economy benefits [19]. Moreover,
it would help to improve water quality, conserve aquatic
ecosystems, and control drinking water resources. Using water
efficiently, through behavior, if practiced broadly, would
reduce effects of drought. The water metering system and
piping networks have an advantage to encouraging water
conservation, enhancing allocatively efficient distribution, and
reducing water leakage.

D. Policy on climate change adaptation
on water resource management

The study found that policies related to climate change
adaptation is Myanmar’s National Adaptation Programme of
Action (2012). All respondents mentioned that there was no
policy on climate change adaptation that being implemented
by the government. However, the study found that the
Department of Rural Development implemented its policy by
digging deep tube wells to reduce water shortage for domestic
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water use conducted in Shin Ma Kan and Pan Tine Chone in
2017. Myanmar’s National Adaptation Programme of Action,
Myanmar National Water Policy (2014), and the policy of the
Department of Rural Development (2017) would relate to
climate change adaptation on water resource management in
the study area. Myanmar Climate Change Policy (2019),
Myanmar Climate Change Strategy (2018-2030), and
Myanmar Climate Change Master Plan (2018-2030) have been
launched in June 2019.

iv. Conclusions

Myanmar has already affected by climate change impacts.
Presently, the study area has no direct policy related to climate
change adaptation on water resource management
implemented. Climate change adaptation on water resource
management includes climate-smart agriculture practices and
water-saving irrigation techniques. The study would
recommend that the action plans on disaster risk reduction,
preparedness, relief and rehabilitation on water resource
management should be properly conducted to reduce impacts
occurred and to enhance the capacities of all stakeholders to
combat climate change.
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