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ABSTRACT 
An Giang is located in the Mekong Delta with rates of rural people having access to clean water of 
96% and rural people using water with quality meeting the QCVN 02:2009/BYT National technical 
regulation on domestic water quality of 77%. Domestic water is supplied mainly by centralized rural 
water supply facilities (over 80%). The current total number of centralized rural water supply facilities 
is 195, an increase of 123 facilities compared to 2005. However, many water supply facilities are 
small-scaled and only capable of supplying water to a single hamlet. Water treatment technologies 
used in some facilities are not capable of treating water undergone change in quality due to impacts of 
climate change. In order to overcome these issues, it is necessary to study on proposal of rural water 
supply solutions under climate change conditions in An Giang Province. 
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INTRODUCTION 
The impact of climate change is highly affected by the agricultural sector. The rise in temperature and 
the increasing incidence of drought and floods can adversely affect food security. It is expected that 
the problem of malnutrition will be most acute in countries where large groups of people are 
subsistence economy dependent on rainfall. It is estimated that malnutrition, caused mainly by 
periodic droughts, already takes about 3.5 million lives annually (Patz, 2005).  

 According to Eldyshev U.N. (2007), climate change is no longer the concern of a particular area, 
region, or country, but rather a global hazard that negatively affects every socio-economic aspect of 
every country in the world. Results of recent studies show that climate change in Viet Nam is 
essentially consistent with climate change trends that have been occurring globally and regionally. 
Under the impact of climate change, the climate conditions in An Giang show some significant signs 
such as droughts, floods, landslides, and salt-water intrusion. According to calculations based on 
climate change scenarios in An Giang Province by 2020 with vision to 2030, the areas prone to 
droughts are Tri Ton District, Tinh Bien District, and Thoai Son District and water shortage in these 
districts mainly occurs in January, February, May, June, and December. In the mountainous areas of 
the province where groundwater is completely dependent on rainwater, groundwater level may drop 
low, causing difficulties in exploiting water for domestic use and posing a risk of land subsidence 
when groundwater is over-exploited. Areas heavily affected by floods and landslides will include most 
of the lowlands on the riverbanks of Tien River and Hau River. In addition, there is also a risk of 
submergence in the lowland areas covering the four districts located in between Tien River and Hau 
River, the plain covering the entirity of Long Xuyen City, Chau Doc Town, Chau Phu District, Chau 
Thanh District, Thoai Son District, and the remaining lowlands of Tri Ton District and Tinh Bien 
District. These are places with elevations equal to or higher than sea level from 1 to 1.5 meters. The 
areas affected by salt-water intrusion is Thoai Son District and a small part of Long Xuyen City.  

The target is that 100% of the rural population of An Giang Province will have access to safe water 
and 90% of the rural population will use water that meets the QCVN02:2009/BYT National technical 
regulation on domestic water quality by 2020. The realization of this target will be very challenging as 
the situation of climate change is increasingly complicated with the current situation of salinity 
intrusion, severe water shortage due to prolonged dry seasons, and unusual floods and storms with 
great intensity. 
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Climate change is already taking place in the countries of Europe and Central Asia, and this process is 
gradually accelerating. In order for agricultural producers to reduce the negative impact of this 
process, it is necessary to take both urgent and medium-term and long-term solutions (Arnell, 2004; 
Monin & Shishkov, 1979). The change in the nature of precipitation, the increase in average 
temperature, and the increase in the frequency and scale of natural disasters are forcing people to seek 
new innovative solutions that allow them to adapt to climate change. Despite the fact that these 
changes and the results of their impact on agriculture affect the whole world as a whole, it is the rural 
population that is the most vulnerable ( Elpiner, 2009; Volkova, 2006). 

The climate in An Giang (People’s Committee of An Giang Province, 2016), province is tropical 
monsoon with two distinct seasons. The average temperature is 27°C. The rainy season, which brings 
the southwestern monsoon blowing from the Indian Ocean, usually lasts from May to November. The 
average cloudiness during the rainy season is 6.9. 90% of the total annual rainfall falls on the rainy 
season. The average humidity in the rainy season is 84% (in some months, the humidity reaches 90%) 
(Ministry of Natural Resources and Environment, 2016). 

The dry season in Anjiang Province usually falls between December and April. At this time, the mean 
cloudiness is 3.1. In April, the maximum temperature for the whole year is recorded most often 
(usually it ranges from 36° to 38°). The average humidity at the beginning of the dry season is 82%, in 
the middle - 78%, at the end - 72%. 

In recent years, the supply of clean water in rural An Giang has achieved remarkable results and 
developed rapidly as shown in the high rate of population having access to centralized water supply 
facilities and the early development of socialization of clean water supply in the Mekong Delta. These 
results are, however, still under expectations. People in some areas of the province still have 
difficulties in accessing water for domestic use. 

Climate change will continue to occur and directly deliver adverse impact on water sources with an 
increase both in terms of level and scope of impact. This will make it difficult to exploit water to 
supply to rural water supply facilities, especially during dry season (Artunov, 2007). 

Climate change is the variation of the Earth's climate as a whole or its individual regions over time, 
expressed in statistically reliable deviations of the weather parameters from long-term values over a 
period of time from decades to millions of years. Changes are taken into account both the mean values 
of the weather parameters and the changes in the frequency of extreme weather events (Porfirev, 
2009). The study of climate change deals with the science of paleoclimatology. The cause of climate 
change are the dynamic processes on the Earth, external influences, such as fluctuations in the 
intensity of solar radiation, and, more recently, human activity. Changes in the modern climate 
(towards warming) are called global warming. 

 According to Eldyshev U.N. (2008a), climate change is caused by changes in the earth's atmosphere, 
processes occurring in other parts of the Earth, such as oceans, glaciers, and also, nowadays, effects 
accompanying human activities. The external processes that form the climate are changes in the solar 
radiation and the orbit of the Earth. 
• the change in size, relief and mutual location of continents and oceans; 
• change in the luminosity of the sun; 
• changes in the parameters of the orbit and the Earth's axis; 
• change in the transparency and composition of the atmosphere, including changes in the 

concentration of greenhouse gases (CO2 and CH4); 
• change in the reflectivity of the Earth's surface (albedo); 
• change in the amount of heat available in the depths of the ocean. 

 According to Saoudi N., Saoudi B. & Cherfa H. (2014), on a scale of decades, climate change can be 
the result of interaction between the atmosphere and the world's oceans. Many climate fluctuations, 
including the Southern Oscillation of El Niño, as well as the North Atlantic and Arctic oscillations, are 
due in part to the possibility of the world's oceans to accumulate heat energy and move this energy to 
various parts of the ocean. On a longer scale, thermohaline circulation occurs in the oceans, which 
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plays a key role in the redistribution of heat and can significantly affect the climate (Boechin, 2007; 
Krivenko, 1992).  

Also it is needed to say about air pollution impact. Air pollution has a significant enough impact on 
water quality, and it must also be taken into account that the air and water contamination entails other 
problems, for example, the quality of food grown in fields that have been irrigated with poor quality 
water. Therefore, any improvement in the sphere of water supply should carry at least changes in all 
related areas. Air pollution can make its way into rivers, lakes, or streams. Several different types of 
air pollutants are able to waterways. Some fall from the sky as dry particles. Other air pollutants are 
carried to the ground in raindrops, snowflakes, or fog (Cohen, 2004). That is why we should provide 
more deep search in this sphere of research, because if we improve one sphere, another one will be 
more less quality, and cannot provide a lively result. So, each change needs a complex of changes. 

METHODOLOGY 
In order to ensure sustainable rural water supply in the context of current and long-term climate 
change, Rural Water Supply Solutions Under Climate Changes Conditions in An Giang Province 
should be provided as a basis for management and investment in rural domestic water supply with an 
aim to meet the pre-set objectives, ensuring scientific and rational exploitation of water for each region 
in the province. The first step is to assess the current situation of rural water supply in An Giang 
Province under climate change conditions and address shortcomings, bottlenecks, and related issues in 
order to set targets for each stage and precisely divide the province into areas according to the degree 
of impact of climate change. Based on secondary water source data, the next step is to assess the flow, 
quality, and allocation of surface water and groundwater sources under climate change conditions as 
well as to measure current sea level and assess the situation of floods, water shortages, socio-economic 
conditions, and demand for water in each region in order to propose solutions in terms of water source 
use under climate change conditions, water treatment technology, water supply technology, water 
supply scale, capital for investment, management and operation, socialization of water supply, 
information and communication, etc. (“Centre for Rural Water Supply,” 2017). 

- To link rural clean water supply under climate change conditions with related work and plans such as 
Water Supply Plan for Mekong Delta, Irrigation Plan, Water Source Development Plan, and New 
Rural Area Construction Plan of the province; to exploit and use water economically and in line with 
the province’s general plan on exploitation and use of water sources in river basins. 

- To use various types of water supply technologies for better adaptation to climate change conditions 
in each area, upgrade and expand existing water supply facilities, seek solutions to provide stable 
sources of water to areas with extremely challenging conditions such as areas with frequent shortage 
of water or areas often prone to floods and salt-water intrusion, rationally exploit and use water 
sources with suitable advanced technologies, and improve water quality using appropriate 
technologies in water supply. 

- To provide rural water supply options and solutions in response to various scenarios of water sources 
and rural water supply such as temperature rise, sea level rise, salt-water intrusion, water shortage, 
floods, and so on. The river system in recent years also has abnormal changes in both quality and flow. 
River water increases in level and turbidity during flood seasons while reduces in flow and quality 
during dry season. Low water level in dry season and high water level in rainy season together with 
the situation of river bank erosion make it difficult to exploit raw water to supply to construction 
works. Solutions on exploiting water supply for domestic use by people living in salt-water 
contaminated area shall also be provided (“Department of Construction of An Giang Province,” 2016). 

Characteristics of Water Sources and Water Source Exploitation Capacity 
Rainwater 
The rainy season in An Giang occurs mainly from May to November, accounting for 90% of the 
annual rainfall. This is an important source of water in areas with difficulties in accessing surface 
water and underground water (sparsely populated rural areas). 
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Surface water 
Surface water flow and volume in An Giang are relatively high. The province currently has 04 
reservoirs with a total capacity of 3 million m3. Water supplied to the people is fresh water from the 
Mekong River system flowing in from Cambodia, carried by the two main rivers, Tien River and Hau 
River, stretching over 99 km. 

Tien River: Surface water of Tien River at monitoring sites in An Giang Province at different times in 
the last two years appears be slightly contaminated with suspended solids, organic matters, and 
microorganisms. Some parameters fail to meet QCVN 08-MT:2015/BTNMT standard - column A1 
applied to water as a source for domestic use such as TSS, COD, coliforms, and BOD5 in certain 
months (usually at the time of flood season). This proves that surface water does not provide good 
quality for domestic use. Therefore, it is recommended that people living alongside the river do not 
use river water directly for domestic purposes and must treat river water before using to ensure long-
term health benefits. 

Hau River: Surface water of Hau River at monitoring sites set up from 2015 to present and during the 
period of 2013-2015 appears to be slightly contaminated with suspended solids, organic matters, and 
microorganisms. This indicates that the quality of water of Hau River is not guaranteed for domestic 
use. Therefore, it is recommended that people treat river water carefully depending on the purpose of 
use before using to ensure long-term health benefits. 

Canal and intra-field system: Total length of rivers and canals, including canals of irrigation and 
drainage systems, is up to 5,500 km. Some major canals of An Giang Province are: 
- Ong Chuong Canale: The canal is separated from Tien River at the entrance to Cho Moi Town, flows 
in the northeast - southwest direction on a length of 23 km, dividing Cho Moi District into two areas 
lying in the east and west sides of the canal, and ends up flows into Hau River at the tip of My Hoa 
Hung Island. Ong Chuong Canal has a width of nearly 100 m and a depth of more than 8 m with a 
flood water loading capacity of 800 m3/s at a speed of over 1m/s. 

- Long Xuyen Canal: This canal is nearly 18 km long with an average width of 100 m and depth of 8 
m and a flood water flow of over 300 m3/s. 

- Vinh Te Canal: The canal is 91 km long, 25 m wide, and 3 m deep. 

- Vinh An Canal: This canal was built in 1843 to supply water from Tien River to Hau River and create 
a waterway connecting the two trade centers of Tan Chau and Chau Doc. The channel is 17 km long, 
30 m wide, and 6 m deep. Because the canal’s entrance to Hau River is also the place of joining water 
flowing in different directions, the flow afterwards weakens significantly, causing sediment to become 
stagnant and fill up the canal. After several decades, the canal becomes exhausted in dry season.  

- Tra Su Canal: The canal is 25.7 km long, 10 m wide, and over 2 m deep. 

Water in intra-field canals in An Giang Province as measured at different times from 2015 to present 
appears to be contaminated with suspended solids, organic matters, phosphates, and coliforms with 
relatively high concentrations compared with the limits applied to quality of water intended for 
domestic use. There was an issue of great concern in March when among 05 monitoring sites of 
pesticide residues, the monitoring site at the place where Vinh Te Canal joined Chau Doc Canal/ND1-
TT was found to have a relatively high plant protection substance residue content in water (0.94 µg/l), 
9.4 times higher than the allowed limit. However, the subsequent monitoring did not detect this 
situation, suggesting that the backlog was only immediate and local. The increase of contents of 
pollutants is mainly because the receiving areas are mainly small canals and ditches with limited 
ability to self-clean despite being polluted by waste discharged directly from households on the two 
banks. At the time of sampling, there were lots of rubbish and hyacinth drifting on the surface water. 
In particular, water samples at the places where Xang Vinh Tre Canal joins Hue Duc Canal, Tam Ngan 
Canal joins Moi Canal, at the beginning of Ong Chuong Canal, at the beginning of Muong Khai 
Canal, Vinh Te Cannal joins Kien Giang Canal and Bay Xa Canal had higher levels of pollution than 
the rest. 
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Lakes: Lake water as measured at different times from 2015 to present appears to be slightly 
contaminated with suspended solids, organic matters, and microorganisms. Ong Thoai Lake, which 
has relatively good water quality, is only mildly contaminated with organic matters and suspended 
solids due to the decomposition of plants in the lake. Particularly, water in O Tuk Sa Lake and 
especially Binh Thien Lake this year is slightly polluted by organic matters, suspended solids, and 
microorganisms, partially due to external water sources (Binh Di River and Nhon Hoi River). 
Therefore, it is recommended that people intending to use water from such lakes for domestic 
purposes must properly treat the water before using to ensure long-term health benefits ( Shnitnikov, 
1969).  

Characteristics and quality of surface water sources: The increasing socio-economic development of 
An Giang Province will directly or indirectly affect the quality of surface water. Some indicators of 
surface water quality tend to increase, such as Coliforms, BOD5, and Ammonium.  The recent 
intrusion of salt-water is greatly affecting the supply of fresh water for domestic use and uses in 
production. Salt-water has recently penetrated deeply into Thoai Son District and Tri Ton District, 
even though the salinity is still low, less than two thousandth. In can be concluded that surface water in 
large rivers and water in primary canals and large lakes in An Giang Province can be used for 
domestic purposes, but not before being treated properly. Measures should be taken to reduce 
pollution, especially pollution of water sources in inter-field canals where serious pollution affects the 
quality of life of people (Department of Natural Resources and Environment of An Giang Province, 
2016).  

Underground water 
Among seven aquifers, the two aquifers of middle Pliocene sediment holes (n22) and late Pliocene 
sediment holes (n21) are able to supply water for domestic use in medium and small scales. The 
exploitation capacity is 30-50m3/hour/well. 
Underground water reserves in An Giang is relatively abundant. The management of exploitation in 
the past years, however, has not been strict due to the lack of planning on exploitation and protection 
of underground water sources. There are 7 aquifers in the area of An Giang Province, of which only 
the two aquifers of middle Pliocene sediment holes and late Pliocene sediment holes are able to supply 
water for domestic use in medium and small scales. Underground water in some areas (An Phu 
District, Phu Tan District and so on) is relatively high in arsenic content. Underground water is also in 
the general global trend of decline in quality and reserve quantity where excessive use will lead to land 
subsidence. 

Water Supply Solutions for An Giang Province Under Climate Change Conditions 
In order to provide appropriate water supply solutions, it is necessary to divide An Giang Province into 
specific water supply areas based on actual conditions and degrees of impact of climate change. 
Accordingly, the province is divided into 03 rural water supply sub-regions as follows (Tran Hieu 
Nhue, 2001): 

Sub-region 1: Central sub-region. This sub-region is located in the southwest of the province, 
including Chau Thanh District and Thoai Son District. The sub-region is characterized by relatively 
flat terrain and a developed economy. Source of water supply is surface water from Hau River. The 
place of water exploitation is in the upstream area of Hau River, about 30km to 50km from the sea 
where the source of water supply is table and water is not contaminated with alum. In addition, non-
centralized water supply facilities such as rainwater tanks are also used in sparsely populated and 
economically disadvantaged areas in order to reduce investment costs. 

Sub-region 2: Sub-region located in the northeast and southeast of the province. This sub-region 
includes Tan Chau Town, Phu Tan District, Cho Moi District and part of An Phu District (the boundary 
being the eastern bank of Hau River). Due to the location in between Tien River and Hau River, this 
sub-region is provided with abundant water supply and good water quality. Therefore, water will 
mainly be distributed concentratedly at inter-communal scale using surface water from Tien River and 
Hau River. 

Sub-region 3: Sub-region of economic development in the western part of the province. This sub-
region includes Tinh Bien District, Chau Doc Town, Chau Phu District, Tri Ton District and part of An 
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Phu District (the boundary being the western bank of Hau River).  Main water sources are surface 
water of Hau River, surface water of large canals, and water stored in reservoirs (through the canals in 
Tri Ton District and Tinh Bien District). A few localities use underground water through household 
wells and rainwater tanks in rainy season (especially drought affected districts such as Tri Ton and 
Tinh Bien). 

!  
Figure 1. Map of Sub-regions for Water Supply in An Giang Province 

From the above division into sub-regions, water supply solutions are proposed as follows: 
- Water supply solutions for flooded areas: to build centralized water supply facilities and water supply 
stations above flood level, ensuring operation during floods; renovate and upgrade water supply 
stations affected by floods, ensuring continuous operation during floods; provide, instruct, and propose 
measures to manage the quality of domestic water after floods i.e. providing and instructing on the use 
of domestic water disinfectants, especially for households using surface water in flooded areas; 
distribute and instruct on the use of chemicals (by provincial Centre for Rural Water Supply and 
Environmental Sanitation, 2017); apply on-site water filtration technology for use by residential 
clusters in flood season when centralized water supply stations or household water extraction systems 
are not in use; build household rainwater harvesting and storage systems which are not affected by 
flood water in flood season; 

- Water supply solutions for salt-water contaminated areas: to be based on the progress of irrigation 
works and salinity prevention and water refreshing works; to build centralized inter-commune and 
inter-regional water supply stations using water exploited from fresh water sources to replace 
groundwater facilities in areas with poor groundwater quality; exploit surface water and use fresh 
water reservoirs in areas without underground water sources, unstable surface water sources or fresh 
water sources being salinized on some days of the year or some hours of the day; build large-scale 
centralized water supply facilities to exploit surface water from remote areas to supply to both urban 
and rural areas through inter-district and inter-commune supply systems in localities where both 
underground water sources and surface water sources are salinized (sources and locations of water 
exploitation: main rivers with good water quality and not affected by salinization all year round; 
strengthen the research and application of salt-water treatment models such as reverse osmosis 
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treatment model (RO system) or salt-water distillation model using solar energy to supply drinking 
water to rural populations in areas where water is scarce; develop household rainwater collection 
facilities for households in remote areas where it is not suitable for building centralized water supply 
facilities (Nazarova, 2011).  

- Water supply solutions for drought-stricken areas: to exploit water from both irrigation facilities and 
reservoirs; establish water storage and regulation plan for hydropower reservoirs to supplement water 
for downstream areas in droughts, ensuring water is supplied all year round; strengthen water saving 
measures in agricultural production and domestic use in short term and build hygienic rainwater 
storage facilities for domestic water supply at the time of drought (Belokonev, 2012; Nikolaeva, 
1978).  

To intensify the implementation of technological solutions to prevent loss of clean water; enhance 
hygienic rainwater storage in households. 
- Technological solutions mean to study the application of suitable water treatment technologies that 
deliver reasonable prices while requiring less land area, ensuring the output water quality meets the 
National Technical Standards on Drinking Water or higher qualifications, with the consideration of the 
modular method in investing to cut costs and avoid waste while improving efficiency (Nikoladze, 
2008; Orlov, 2015). 

FINDINGS 
Regardless of whether the person is involved in climate change, it is necessary to take measures to 
counteract these changes, to restrain the rate of temperature growth in order to avoid dangerous and 
irreversible consequences for nature, the economy and society in the future. It is also necessary now to 
try to adapt (adapt) and minimize the negative impacts of the projected climate changes and make the 
most efficient use of the benefits from them, where possible. Adaptation of water supply is a necessary 
step to live in conditions of climate change. 

To invest in the construction of pilot models of technologies under climate change conditions which 
have been successfully piloted in other localities such as using energy-saving technologies (water 
supply stations using solar-powered pumps, use of carocell panels that process water using solar 
energy), conducting conduct non-chemical and environmentally-friendly water treatment, or 
processing brackish water and salt-water into fresh water in several scales. To apply several 
technologies to exploit and use water sources reasonably in consideration of natural and socio-
economic conditions of each region, ensuring sustainable development. 

Solutions on Management Technology 
With a large number of small and scattered facilities in the province resulting in difficult, costly, and 
time-consuming travelling among the localities, it is necessary to continue to invest in and apply 
information technology gadgets in a large scale to ensure thorough communications as well as to apply 
automation technology step by step for fast and smooth management at all time; To continue to 
improve the Online Office program, Geographic Information System software, and Customer SMS 
program, and develop a plan to step by step apply the SCADA system in managing and monitoring the 
operation of water supply programs in the province on a regular basis in order to quickly overcome 
technical problems, ensuring regular and continuous water supply. 

To develop GIS digital maps and databases for water supply facilities in areas prone to natural 
disasters and climate change with an addition of natural disaster information such as information on 
floods and droughts for each region. 

To invest in the network of automatic rain gauges on the basis of exploiting the existing technical 
infrastructure in order to forecast rain, floods, flash floods, landslides, salt intrusion, and so on for 
better natural disaster prevention and fighting; effectively exploit reservoirs, rivers, and canals in the 
area. 

To establish a network for monitoring climate change, sea level rise, and salinity intrusion that 
includes specifically-developed scenarios for the entire province based on detailed updated scenarios 
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for climate change and sea level rise and information on impacts of hydropower development on the 
mainstream of the Mekong River. 

To study appropriate options to address clean water safety issues in the future based on current climate 
change projections; exploit surface water and use fresh water reservoirs in areas exposed to saltwater 
contamination: fresh water remains stored in reservoirs during low tide hours when the salinity in 
rivers and canals is within limit and is exploited during the hours when it is not possible to directly 
extract water from rivers and canals; build large-scale centralized water supply facilities to exploit 
surface water from remote areas in regions where underground water and surface water are at the risk 
of salinization.  

Solution on Regional Division for Water Supply and Socialization of Rural Clean Water Supply 
To mobilize capital from private enterprises and other economic units to develop rural clean water 
supply in the market-oriented direction; promote internal strength, stimulate potentials, and encourage 
and attract the participation of the private sector, enterprises, social organizations, and people in the 
development of centralized rural water supply while strengthening state management of rural water 
supply. 

In order to implement effective rural water supply management in accordance with Directive No. 35/
CT-TTg dated December 27, 2016 of the Prime Minister, specialized units in charge of rural clean 
water supply in the province shall carry out the regional division process to call for investment in the 
form of socialization of rural clean water supply. Investors participating in rural clean water supply 
shall invest in rural clean water supply by region to ensure water supply in both centralized and 
scattered forms. 

!  
Figure 2. Map of Rural Water Supply Facilities Under Climate Change Conditions in An Giang 
Province 

Solution on Water Supply Scale of Rural Water Supply Facilities 
In order to ensure sustainable water source management and water quality control, as well as to 
minimize construction, management, and operation costs and develop rural water supply in the 
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direction of socialization, it is necessary to propose the establishment of centralized water supply 
facilities at commune and inter-commune levels, connect the existing small-scaled centralized water 
supply stations to the network, upgrade treatment stations of small-scaled facilities into transfer 
stations and booster pump stations, and replace water sources for facilities where water sources are 
unstable. The implementation also requires cooperation with urban water supply and regional water 
supply agencies for connection to the existing system of eligible areas. 

CONCLUSION  
Agriculture is the key economic sector of Vietnam, which accounts for more than 18% of the country's 
total GDP (2007). About half of the Vietnamese working age population work in this area, and mainly 
these are family farms. Climate change affects the regions of Vietnam in different ways, with serious 
consequences for agriculture, forestry and fisheries. 

In such an environment, the search for measures to adapt to climate change is the main priority of 
combating them. In agriculture, adaptation to climate change is carried out at different levels. Among 
the measures for long-term and sustainable struggle against climate change, it is necessary to take into 
account the planning of integrated irrigation systems in accordance with the conditions of each district 
to prevent soil salinization and to preserve fresh water (Mihailova, 2015).  Adaptation to climate 
change is also carried out in accordance with the real conditions of each region of the country. To 
adapt to climate change in the agricultural sector, Vietnam is showing an initiative to strengthen 
cooperation with the UN by implementing the initiative on agricultural development combined with 
the implementation of the State Plan for Adaptation to Climate Change. This three-year plan will 
detect development policy inconsistencies in order to take effective measures to counteract climate 
change in time (Haddeland & Heinke et al., 2014).  

Climate change in the agricultural sector has a negative impact on the implementation of the goals of 
eliminating hunger and poverty and sustainable development of the country. Viet Nam is making 
efforts to increase the ability to adapt to climate change and combat the consequences, in particular in 
agriculture, which helps to reduce the negative impact of abnormal weather events (Schar, 2004). 

As a result, we can summarize the main points of the research and suggestions. 
 1. The study assesses and identifies areas affected by climate change such as areas prone to 
salt-water intrusion, flood prone areas, areas where water sources are at the risk of salinization in the 
coming time, areas with water shortage during the year to propose appropriate alternatives, plans, and 
solutions for water supply and provide solutions on effective application and transfer of technologies, 
and on the search for alternative water sources when the main sources are impacted.  
 2. The study also proposes solutions to achieve water supply targets by 2020 i.e. solutions on 
developing clean water supply in rural areas in line with the policy of the Party and State, solutions on 
sustainable development in the direction of socialization, and solutions on combination of public and 
private sectors to reduce burden on state budget, in line with the trend of social development. 
 3.The proposals on management and operation in rural clean water supply are effective and 
sustainable. Proposed water supply scales are suitable for application and transfer of appropriate 
technologies as well as for monitoring and management of quality of supplied water and management 
and exploitation of water sources as planned, contributing to sustainably achieving clean water criteria 
in the scope of the new rural urban program. 
 4. The above-mentioned results and solutions are approved by the appraisal committee of the 
People’s Committee of An Giang Province on 18/8/2016 and approved by the People’s Committee of 
An Giang Province in Decision No. 3763/QĐ-UBND dated 18/12/2017 for application in An Giang 
Province starting from December 2017. 
. 
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