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Abstract 
Impacts of climate change has been increasing the complexity and seriousness of 

extreme weather phenomena through changes in the relationship between natural and 

social systems, especially in low-lying terraced areas with difficulty in water draining 

in the Mekong River Delta, such as Tam Nong rural district, Dong Thap province, 
Vietnam, where flooding water is the main factor forming rice cultivation - the main 

production form of the residents. Nevertheless, the extreme evolvement of climate 

change, including inundation and acidified soil, is increasingly evident. It affects 

livelihood strategies in terms of productivity and income under circumstances of off-
season rain and abnormally high temperatures. Therefore, active adaptation to climate 

change requires unified and synchronized solutions based on the outcome of scientific 

research with a suitable approach. Socio-ecology approach with a focus on analyzing 

the organic relationship among specific territory systems in combination with 
dominant factors will provide informative basics to ensure the rationality and 

harmony in selecting development model following the viewpoint of “respect and 

utilize nature” in the context of climate change. Such approach both reflects and 

cultivates socio-ethical responsibility on the side of the local officials as well as the 
people who are affected by climate change. 

Key words: socio-ecology, Tam Nong, Dong Thap, Mekong River Delta, climate 

change, socio-ethical responsibility 

 

Introduction 

The impacts of climate change have contributed to the complexity and seriousness of 
extreme phenomena through changing relationships between natural and social 

systems in all regions, areas, and fields of development, especially when development 

activities dependent on natural resources are increasingly exposed to risks and facing 

difficulties to maintain and develop (IPCC, 2012; 2014; Butler et al., 2016; WB-ADB, 
2018). The uncertainty and unpredictability of climatic factors is a challenge for 

development activities, especially agricultural production activities in developing 

countries, in which drought affects the minimum tolerance of plants and people, 

creates pressure on the economy while people must endure not only droughts but also 
inundation combined with limited adaptive capacity in terms of institutions, finance, 

and technology, causing significant losses (Benson & Clay, 2003; Davies et al., 2013; 

Butler et al., 2016; Nicholls et al., 2018; Jeetendra et al., 2020). In order to mitigate 

the impacts of climate change, countries, territories, and communities have proposed 
many response measures in accordance with the context and priority level from 

different short-term and long-term approaches mainly focused on building green and 

low-carbon economic sectors at the national economic scale (UNDP, 2008; Mertz et 

al., 2009; Niederhafner, 2014); For the community level, it depends on the size and 
capacity of each household (Klein et al., 2007; Di Falco & Veronesi, 2013). 

However, the obtained results are still limited. The existing solutions may help solve 

current situations and events but are not viable long term. Communities in developing 

countries still face many challenges in coping with climate change and natural 
disasters, which requires a more realistic and systematic strategy toward proactive and 

interdisciplinary adaptation because climate change impacts do not occur as isolated 

events. It is a cross-cutting issue and an aggregating industry and territory. Adaptation 
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to climate risks is an important aspect to respond to climate change based on effective 
implementation of integrated, coordinated, and visionary policies to address common 

tasks in order to avoid mistakes that will bring detrimental impacts in the future 

(UNDP, 2008; IPCC, 2014; Grosijean et al., 2016; Fankhauser, 2017; Colin et al., 

2018; WB, 2016; WB-ADB, 2018). This is a long-term, repetitive process that 
requires a suitable intervention roadmap, a step-by-step adjustment in the structure to 

suit the events and impacts based on awareness-raising and adaptive capacity 

(Fankhauser, 2017; WB, 2016; Millner & Dietz, 2015). At the same time, it will be 

cost-effective if it is “integrated” into development processes (UNDP, 2008; FAO, 
2012; Mertz et al., 2009; Mimura et al., 2014; Nives & Aseem, 2018; Watkiss & 

Klein, 2019), especially for vulnerable territories such as the Mekong Delta in 

Vietnam where livelihood activities are predominantly agricultural in nature. 

Agriculture is the economic sector that is most dependent on climate. Any changes in 
weather will affect income, living standards of people, and the overall health of the 

economy. Although the government and the residents have solutions to cope with the 

impacts of climate change, those are not effective enough, and most are passive. A 

more general approach is required in adaptive strategic planning (Susmita et al., 2007; 
Le & Suppakorn, 2011; Dapice & Vo, 2012; Chapman & Darby, 2016; Hoang et al., 

2018; USAID/UNDP, 2016). This study supplements and clarifies the impacts of 

climate change and examines the residents’ adaptability to these changes. It employs a 

com-bination of research results on social ecosystems by analyzing primary and 
secondary data in Tam Nong district, Dong Thap province, Vietnam. Hence, it builds 

an appropriate climate change adaptation strategy, in which cultivation, especially rice 

farming, is considered the main livelihood of the population. 

 

Materials and Methods 

Socio-ecology approach to climate change adaptation 

The socio-ecology approach is an effective tool for territorial development and 

management by analyzing the reciprocal relationship between humans and nature 
combined with internal and external factors. It provides a scientific and objective 

basis for proposing reasonable territorial management solutions, especially in the 

context of climate change. With a “respect for nature” approach, people are an 

integral part of nature (Berkes & Folke, 1998; Chrisna, 2008; Andrew & Marion, 
2011; Petrosillo, Aretano, & Zurlini, 2015; Colding & Barthel, 2019). Accordingly, 

the socio-ecological system is a complex integrated system consisting of social 

systems, ecosystems with reciprocal relationships with the connotation of the 

approach characterized by a system. Natural and social factors always exist in a 
hierarchical interaction relationship in a dynamic equilibrium, ensuring important 

resources for development in both nature and socio-economy sectors. At the same 

time, it can adjust continuously to adapt constantly to different approaches suitable to 

the specificity, characteristics, and development threshold of the research territory 
(Ostrom, 2009; Epstein, Sandberg, & Bay-Larsen, 2014). From the above analysis, it 

can be understood that the socio-ecosystem is a system consisting of two social and 

ecological components interacting with each other, inseparably on a specific territorial 

space. Human beings not only exist in a socio-ecosystem but also govern that system 
(Andrew & Marion, 2011). 

The research results are synthesized, proving the territorial system to be a feasible 

approach in adaptive governance because it is consistent with the reality of the 

territory, ensuring fast adaptability and acceptance. Social awareness, especially in the 
deltas, such as the Mekong River Delta - of climate change issues is identified as a 

factor that increases the volatility of the region’s ecosystems and social systems. Most 

of the impacts are extreme, leading to a decline in the resilience of the ecosystem with 

ever-increasing damage, especially in the condition when management capacity, as 

https://www.semanticscholar.org/author/A.-Sandberg/40694564
https://www.semanticscholar.org/author/I.-Bay-Larsen/1404084130
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well as the coping capacity of authorities, communities, and people, are limited and 
depend on natural resources - ecology (Epstein, Sandberg, & Bay-Larsen, 2014; 

Beichler, 2017; Gorddard et al., 2016; Juan et al., 2020). 

With the flexibility of the socio-ecology approach based on the results of systematic 

research, its inter-disciplinary nature will ensure the provision of scientific 
information as a basis for recommendations appropriate to regional development 

policy, ensuring the load-bearing capacity of nature, management capacity, 

knowledge, cultural identity and feasibility in the implementation process, while 

solving conflicts in the declaration, exploiting and using of resources. This proves to 
be especially suitable for developing policies to adapt to climate change based on 

proactive adaptation, promoting potential advantages, transforming challenges into 

opportunities for development (McGinnis & Ostrom, 2014; Nicholls et al., 2018; 

Garmestani et al., 2019). Respecting nature and making a wise use of it becomes more 
viable when choosing the adaptive model, integrating human activities and social 

structure into the system to ensure harmony in adaptation and development, as these 

are expected to enhance territorial competitiveness combined with strengthening 

human adaptive capacity and natural systems to protect and improve the quality of 
life, ensure security and sustainable development of the territory through improving 

ecological and rational social capacities (Ostrom, 2009; Michael et al., 2014; 

Petrosillo, Aretano, & Zurlini, 2015; Juanet al., 2020). 

 

 
 

Figure 1. Model on proactive adaptation to climate change from socio-ecology 

approach (Source: Research results of the authors (2021)). 

 
Based on the model of proactive climate change adaptation from the socio-ecological 

approach, the territory’s basic resources with factors that have a mutual relationship 

affects the choice of adaptive solutions and ensures harmony with the ecosystems and 

capacities of the society. These resources help us take advantage of the self-regulation 
and self-adaptive characteristics in the resilience of the ecosystem and ensure good 

responsiveness. The development needs of the human/ social system, especially in the 

delta area, are influenced not only by natural laws but also by transitional socio-

economic laws. The model above (Figure 1) shows that when climate change 
increases its impact on the delta region with the main manifestations of temperature, 

irregular rainfall, and extreme weather events will affect the dynamics of the 
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ecosystem services. At the same time, the ecosystem also has adverse reactions to 
these impacts. The reactive capacity depends on the health of the ecosystem. 

The resulting impacts of climate change and ecosystems affect territorial resources 

and development opportunities. It is easy to conduct an impact assessment using an 

integrated approach based on measuring differences in capital sources of adaptive 
capacity. The scientific results obtained are practical. They propose strategic solutions 

to strengthen capacities through an appropriate active adaptive framework. This 

solution framework is the integration of many factors to actively adapt to climate 

change. At the same time, the sustainability of development strategies (social systems) 
addressing the impacts of climate change is also the basis for maintaining or 

increasing the adaptive and load-bearing capacity of ecosystems. 

 

Area of investigation 
Dong Thap province, Vietnam, located upstream of the Mekong Delta region, is 

considered one of the localities severely affected by extreme weather events related to 

climate change, especially inundation with the highest risk in the region (Bangalore, 

Smith, & Veldkamp, 2016; Dang, Leonardelli, & Dipierri, 2016; WB, 2016; Bui et al., 
2018). In recent years, the impacts of climate change have become more serious, 

affecting territorial development. Floods are erratic with complicated developments. 

They tend to decrease, changing natural characteristics of flood time, which leads to a 

decrease in the alluvium in rivers, an increase in alum contamination, and 
development of pests and diseases (Vietnam-Netherlands Mekong Delta Masterplan 

Project, 2013; Dong Thap Provincial People's Committee, 2019b). According to the 

Dong Thap Climate Change Action Plan, if the sea level rise is combined with 

floodwater caused by climate change, it will cause flooding and serious damage to the 
area. It will be difficult for people to protect the incoming rice crop and infrastructure, 

control floods in the region, as well as make full use of floodwater re-sources to 

develop livelihoods and improve living standards (Dong Thap Provincial People's 

Committee, 2019b; Ministry of Natural Resource and Environment, 2019a; Ministry 
of Natural Resource and Environment, 2019b). 

 

 
 

Table 1. Water level (Hmax) and flood peak (Qmax) at the measuring points at the 
upstream Chau Doc and Tan Chau (Source: Research results of the authors (2021)). 

 

Tam Nong district is located in the north of Dong Thap province with a natural area of 

459 sq km and a population of 99,995 people. It includes Tram Chim National Park in 
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the 2000 Ramsar area of the world with wide coverage. Tien River flows through the 
gills and overflows into the field which is convenient for rice cultivation, crops, and 

aquaculture. Tam Nong district was selected in the study because rice cultivation is 

the main livelihood here. Rice production is about 6.09 tons per ha. Extreme 

developments of climate change in the whole province are increasingly evident, 
affecting livelihood strategies of the population, especially inundation, acidic soil, and 

the spread of acidic water in the low-lying areas. When combined with off-season 

rains, abnormally high temperatures affect productivity and income (Interviewee 1,2). 

 

 
Figure 2. Research Design (Source: Research results of the authors (2021)) 

 
Data collection and analysis were conducted through secondary data review and 

investigation survey, which combined ten in-depth interviews, group discussions with 

42 people (30 people and 12 local officials) in January 2021. The interviews included 

regulators (province, district, commune) and people involved in the livelihood 
activities of rice cultivation (Table 2). 
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Table 1. Interviews Information (Source: Research results of the authors (2021)). 
 

Results 

Territory features and development priorities 

Territorial characteristics are determined based on specific factors of natural 
conditions and natural resources, interacting with each other to create natural 

resources for territorial development. We combine these with social factors identified 

based on cultural and social characteristics expressed through the dominant mode of 

production, reflecting the mutual relationship between ecological and social 
components. This becomes the basis for forming integrated resources for territorial 

development (Tran, 2015; Tran et al., 2021; Nguyen, Ha, & Tran, 2020). 
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The study area is formed from low ground. Ancient alluvial is very shallow, a few 
meters from the ground or exposed as mounds with an average topographic elevation 

of about 1 - 2.0 m above the sea level, gradually lower in the Northwest - Southeast 

direction (Institute of Water Resource Planning, 2016; Institute of Southern 

Construction Planning, 2014; Interview 1, 9). The topographic morphology creates 
favorable conditions for flood drainage to the central low-lying area with low terrain 

of 0.4 - 0.5 m combined with soil, including 03 groups of alum soils in the southeast, 

alluvial soil, and sandy soil. In terms of flood capacity, mainly due to the impact of 

floods from upstream combined with the phenomenon of high tide, water drainage 
into the sea becomes more difficult. Most areas have flood time from 2 - 3 months per 

year. The amount of water on the surface is mainly used for ecological functions, 

regulating floods, and maintaining the balance of wetland ecosystems; however, it is 

not enough to meet the needs of agricultural production in the dry season. In addition, 
water is contaminated with alum and polluted with organic waste and 

microorganisms, so it cannot be utilized for domestic purposes (Interviewee 1, 2, 5,6). 

The characteristics of ecological funds combined with investment and development of 

the irrigation system have formed a model of exploitation and use of specific 
territories with dominant agricultural livelihoods, in which rice cultivation is 

considered the strength and development priority strategy of the government and the 

population. The area of rice cultivation is over 30 thousand hectares. Two main crops 

are planted. Winter-spring starts from December to the end of February of the 
following year. After harvesting, the land has a break for four weeks and then starts 

the Summer-Autumn crop from early April to mid-July. The average yield is 62 

quintals per ha, the total output 375,000 tons, and the total value of agriculture reaches 

4,687 billion VND. Regarding the rice variety structure, the production area of high-
quality rice varieties reaches nearly 70%, sticky rice 30%; IR 50404 accounted for 

1.6%, and other rice varieties 3.8%. Cultivated fields are usually surrounded by dykes 

with a height of about 2 m above the field surface, allowing floodwater to overflow 

after the Summer-Autumn crop. The flood discharge carried out in late November has 
contributed to improving the fields, adjusting seasonal schedules to limit soil 

degradation, and destroying pathogens stored in the soil to limit production 

investment costs of farmers. In addition, the socio-economic activities in the area are 

associated with wet rice cultivation, such as: color rice, shrimp rice, processing of 
agricultural products and foodstuffs, trade, and services. Tourism development 

associated with Tram Chim National Park - Ramsar area is of international 

importance (7,500 ha). It contains a typical miniature model of Dong Thap Muoi, with 

a diverse ecosystem, typical of the 6-month region inundation months, and forms the 
habitat of the rare and globally protected red-headed crane (Interviewee 2). 

Based on socio-ecological factors (irrigation), the study area can be divided into 03 

subdivisions to meet the requirements of rice development, in which: soil and time of 

flooding in the year are multiplied and become the dominant factor. Other factors in 
terms of topography, qualifications, and experience in territorial exploitation are 

relatively homogeneous. Specifically: the subdivision of deep acidified soil, flood 

time of 2-3 months (17,879.45 ha); shallow acidified soils, flood time of 2-3 months 

(6,063.05 ha); alluvial soil, not flooded (4,454.72 ha); alluvial soil, flood time of 2-3 
months (11,490,17ha). Shrimp rice models are often developed in shallow acidified 

soils. Deep acidified soil and alluvial soil develop rice-cropping patterns. 

 

Impacts of climate change 
Climate change is causing serious impacts on the development process with un-usual 

and unpredictable developments in floods and droughts. The water level tends to 

increase, causing inundation in some areas. According to the medium emission 

scenario, the water levels in 2020, 2050, and 2100 are forecasted to increase by 11; 20 
and 48cm; the area will be inundated with 0.5-2.3 m depth respectively; 0.8-3.1m; 
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1.2-3.7m. In addition, Tram Chim National Park and acid sulfate land were affected 
by drought. Therefore, the area of rice cultivation will be narrowed, and productivity 

will be affected by climate change. 

The temperature by 2100 can increase from 0.7 to 1.80C (RCP4.5 scenario) and 0.9-

3.30C (RCP8.5 scenario). Rainfall by the year 2100 will also increase. The estimated 
annual rainfall increase will be from 10.0 - 17.2% (RCP4.5 scenario) and 11.0-23.7% 

(RCP8.5 scenario). During the dry season, rainfall tends to decrease by 3% ÷ 15%. 

Droughts are more severe due to the trend of declining rainfall in the dry season 

(Ministry of Natural Resource and Environment, 2019b). In recent years, temperatures 
have increased along with the local heavy rains. Also, off-season rains have increased 

in frequency and quantity (Result of 10 interviewees). Temperature increases and 

abnormal changes will increase the development of pests and diseases and increase 

production costs, which will inadvertently affect people’s income. In fact, with blast 
disease and aphids developed, people have to double the cost to overcome these 

challenges (in 2015, they only needed to spray 1-2 times/crop; in 2020, 3-4 times per 

crop) (Interview 3, 7, 8). Mice also increase damage to rice. People must take 

measures to kill rats, using mainly chemical pesticides (Interviewee 3, 4). At the same 
time, the increased temperature will make aquaculture in the area less efficient if the 

water level does not meet the maintenance of a stable habitat (Interviewee 1, 2, 5). 

In addition, if the sea level rise and floodwater caused by climate change cause 

flooding and serious damage to the area, it will be difficult for people to protect the 
summer rice crop and infrastructure and control floods in the region. Also, it will 

become challenging to make full use of floodwater resources to develop livelihoods 

and improve living standards. Therefore, dredging drainage canals will help to drain 

floodwater better during the flood season. In addition, improvements to low 
embankments, spillways, sluices and pumping stations, flood water regulation, and 

storage will help develop livelihoods for local people during the flood season 

(Interview 1, 2). 

Water sources and floods from the upper Mekong River are the decisive factors 
affecting the sustainability of agricultural livelihoods. However, abnormal changes in 

both flood volume and time combined with climatic factors (temperature, 

precipitation) are not conducive to making a sustainable production environment. 

Extreme weather phenomena appear with more frequency (drought, tornado, hail). In 
addition, the resources for forecasting and investment, as well as the response of the 

government and people, are limited, so production still depends mainly on weather 

factors and the amount of water from upstream. Production costs increase, resulting in 

a lower income (investment costs are about 652-870 USD /ha/crop) (Results of 8 
interviews with people) for the majority of the population. People are relatively 

passive in production. This is because the weather determines much of the agricultural 

outcome: if the weather is stable, the season is stable, and the income will be stable. 

But if the changes are too abrupt, people lose their crops and their livelihoods. 
Compared to previous years, the harvested output in 2015 decreased by one-half on 

average (from 8,000-8,500 kg/ha down to 4,000 kg/ha). Even if the selling price has 

increased, the increase was only about USD 0.04-0.06 / kg; from 0.2 USD / kg to 0.26 

USD / kg (Interviewee 3.5.8). 
Climate change affects the volatility of income, so many people have migrated to 

other localities to seek livelihoods, supplementing the household’s income. The 

characteristics of the labor migrants are: (1) young age, (2) physically fit, (3) able to 

apply scientific and technological advances to production. Most of the people 
involved in wet rice cultivation are middle-aged people. Women cannot earn income 

from other livelihoods, so they focus on agriculture. Their agricultural methods are 

based on experience, mainly learning from each other, except for the planting 

calendar (Interviewee 2, 3, 6,7), which constitutes a disadvantage when they seek 
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recommendations from the local government. In addition, they do not have enough 
capital to change production methods, especially varieties of crops. New varieties are 

likely to adapt to a changing environment but at a higher price. The plants’ tolerance 

to changing weather is limited, making them vulnerable to damage. Moreover, the 

production scale is mainly that of households, which is too small. As individual 
households do not participate in linking production, they are often pressed by private 

traders to sell at a lower price. Selling prices are not stable, with little technical 

support and production capital. The majority of the production is in the form of “self-

produced, self-consumed,” i.e., subsistence farming, which is slow to innovate. 
Therefore, production has not closely followed market demand (Result of 10 

interviewees). In addition, the shift of crop structure from rice production to crop 

production is slow, prices are not stable, infrastructure and irrigation systems cannot 

meet production requirements, and mechanization has many limitations. The profit is 
not attractive (Interviewee 1, 2). 

Drought and excessive rain had the greatest impact on the landscape and existing 

water resources among natural disasters. In the winter-spring crop 2020-2021, the 

seeding time due to abnormal rain caused some damaged areas to sow again, which 
amounted to 50 ha in PhuTho commune (Interviewee 2). There is a risk of water 

shortage to remove alum and kill pests for agricultural production. Along with 

environmental pollution, serious ecological imbalance, land subsidence, and decline 

in groundwater level, it is difficult to ensure productivity, quality, and cost reduction 
(Interviewee 1,2). 

 

Adaptive solutions to maintaining agricultural livelihoods under climate change 

pressures 
Local government’s solutions to increase adaptability are at the forefront of current 

deliberations. Construction measures revolved around mobilizing resources for 

investment in infrastructure, especially irrigation systems, building irrigation canals 

and dykes to protect against floods around cultivated areas, making an important 
contribution to farming oriented mostly on two main crops with short-term rice. In 

addition, the government connected small irrigation systems into larger systems to 

ensure water levels stability; developed intra-field irrigation systems in service of 

large sample fields combined with small and medium pump stations to proactively 
raise production; im-proved irrigation efficiency; controlled the spread of epidemics; 

and took measures to gradually improve the quality of agricultural products. Every 

year, the examined area is funded by the provincial government for the construction 

and upgrading of infra-structure, including irrigation works (Interviewee 1, 2). 
Specifically: in the period from 2015-2020, Tram Chim town has been supported to 

upgrade dykes to overcome floods to serve the transformation of crop structure into 

urban agricultural areas with a total budget of about 58,696 USD; the local officials 

organized dredging in the field with a total length of 11,404 m, 30,782 USD 
(Interviewee 2) 

ODA capital sources have been used to improve irrigation infrastructure as part of a 

concerted effort to implement new development programs aimed at increased and 

sustainable production. For example, under the integrated climate resilience project, 
the sub-project was dedicated to improving flood drainage capacity and developing 

sustainable, climate-resilient livelihoods for Dong Thap Muoi (northern districts and 

towns of Dong Thap province). The project entitled “Sustainable Livelihoods in the 

Mekong River Delta” (MD-ICRSL) used the World Bank’s loans to build irrigation, 
water supply, and drainage works to meet current production requirements, to change 

production structure suitable for floodplain areas to stabilize livelihoods, improve 

lives for the community, and contribute to the sustainable development of the region 

in the context of climate change according to the principle of ‘no-regret’ investment in 
the future. The project helped people apply advanced technology to rice production, 
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in-crease profits by applying sustainable farming techniques, and link rice value 
chains (Dong Thap Provincial People's Committee, 2019a; Interviewee 1, 2). 

Non-structural measures included efforts to make full use of water resources in the 

first months of the rainy season and the beginning of the dry season in combination 

with solutions to improve land-use efficiency in the flood season and raise awareness 
of the community to adapt to the impacts of climate change proactively. People 

needed to be instructed regarding water environment protection, rational use of 

fertilizers and pesticides, and collection of agricultural waste. Institutions and policies 

aimed at developing reasonable land-use planning and livelihood solutions (giving 
priority to vulnerable groups) needed to be established. At the same time, the building 

of operational procedures and warning information systems strengthened 

management’s capacity to deal with corresponding challenges. 

 

Residents’ adaptive solutions 

Through their experience living with floods, people have accumulated prediction and 

adaptation knowledge, such as observing the changes in water color or the flood cycle 

(excessive flood levels every three years). However, in recent years, the prevailing 
weather patterns irregularities have made the cumulative experience of the people less 

reliable. (Interviewee 3, 7, 8). Up until recently, the folk forecasting models had 

hardly been taken into account in production but were instead replaced by information 

from the communal authorities. Farmers adhered to the time of sowing and planting 
according to the recommended seasonal schedule. However, other methods of care 

and selection of varieties are still mainly based on experience or under the instructions 

of places where materials are sold, such as seeds, fertilizers, and pesticides. These 

communities seldom follow government guidance. Therefore, the abuse of pesticides 
and chemical fertilizers is increasing. As such, it is difficult to control, causing 

environmental pollution and reduction of product quality (Interviewee 3, 4, 5, 6, 8). 

Rice varieties are also of unknown origin, with a low resistance to diseases. In 

addition, people often choose short-term rice varieties to ensure more crop safety, 
especially when a few households cultivate the third crop (Autumn-Winter). In 

Autumn-Winter season, it is recommended to leave the soil to rest and to wash the 

alum (Interviewee 4, 8). Some households apply scientific and technical advances to 

their production, such as eco-nomically efficient irrigation processes or change of 
irrigation schedule, and participate in the crop rotation model on rice land 

(Interviewee 7.10). 

 

Discussion 

Difficulties in implementing climate change adaptation models 

Climate change combined with water depletion in upstream areas is increasing the 

complexity and severity of impacts through changing relationships between natural 

systems and social systems. It is considered as one of the main limiting factors in 
territorial development. Still, currently, the response to climate change is being 

managed according to administrative territory, not yet considering the issue of inter-

regional climate change resilience with a focus on engineering solutions. Financial 

capital investment is spread across a variety of budget sources. Meanwhile, the ability 
to mobilize financial resources from the community is still limited. Therefore, the 

flood-adaptive works are not sufficient, especially in the context of increasingly 

unusual and unpredictable climate change-related events. The existing response 

scenarios are no longer compatible, resulting in processes that are not conducive to 
achieving the stated goal. Along with that, the amount of alluvium on the Tien and 

Hau rivers has decreased significantly. The area of soil contaminated with alum tends 

to increase, especially in Dong Thap Muoi low-lying area. 
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Figure 3. Impacts of climate change on residents’ life and livelihoods (Source: 
Research results of the authors (2021)). 

 

The models to encourage the development of local governments in the direction of 
minimizing waste and protecting the environment are difficult to deploy on a large 

scale; they are more readily implemented in the pilot model, however. For example, 

the model of applying science and technology towards organic, environmental 

protection, using organic fertilizers and biological drugs, only stops at 150 hectares. 
The government has encouraged establishing 31 cooperatives to link production and 

establish a basis to mobilize resources to implement synchronous and unified 

solutions proactively. However, most of the cooperatives only carry out irrigation 

pumping service, not upholding the core role in gathering, operating production, and 
business to bring benefits to members (Interviewee 2). 

People who are aware of the role of nature-based farming readily adopt organic 

farming to protect the production environment. However, due to limited resources, 

transition decisions are influenced significantly (Interviewee 3.5). Most farmers do 
not trust businesses. The linkage method has not been agreed upon. Moreover, new 

farming techniques require certain qualifications, but in reality, the people engaged in 

production in the studied area are less likely to change off-farm jobs or to migrate to 

another locality seeking more stable and higher income or cultivating primarily to 
hold land title. Thus there is no incentive to convert to or participate in government-

encouraged models (Interviewee 3,5, 8,9, 10). Income from agricultural production is 

low, about 10 - 15 million VND per ha (the average cultivated area is 2 ha per 

household), so there is not enough financial resources to synchronously invest in 
irrigation systems, ensuring varieties’ quality, and using organic fertilizers; therefore, 

the immediate solution is to increase the use of rapidly effective, chemical products to 

cope with epidemics and predators (Results of 8 interviews with people). Self-

conscious households must diversify their livelihoods and different forms of income 
to sustain their lives. However, the main method of implementation is to migrate to 

localities with developed industrial activities to seek employment which results in 

neglecting the local potentials. Post-harvest processing activities have not been 

developed and thus cannot attract surplus labor (Interviewee 3, 4, 9). 
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The characteristics of the socio-ecology approach 
The socio-ecology approach is the analysis and integration of different factors to find 

the dominant factor combined with territorial capacity. According to the social 

ecology approach, the proposed solutions from the results of territorial research will 

ensure scientific and practical outcomes with scenarios to be deployed in stages, 
helping managers make possible decisions. However, applying the above approach 

requires quite large data sources for research in all activities of the territory. The 

solution is only suitable when there are accurate data sources and clearly identified 

resources. At the same time, it requires different interdisciplinary research teams to 
choose specific features and to identify bottlenecks and limitations, all of which 

constitute the basis for determining integrated solutions suitable for the context within 

a given region. Some solutions are based on the social ecology approach. 

Based on the division of different subdivisions (Figure 2) combined with the analysis 
results from the status of the impact of climate change on wet rice cultivation, it is 

possible to determine the appropriate level for each type. The use of resources in 

accordance with ecological funds and social resources ensures the harmony between 

inherent resources in natural resources, people, and the environment and external 
support resources aimed to improve high response capacity. 

Emphasis is placed on general orientation for the subdivisions to use resources 

efficiently, adapt to climate change, and develop diversified types of livelihoods and 

farming systems in harmony with nature, which means dominant factors of the area 
are based on flood source and soil type. At the same time, priority should be given to 

linking production in the direction of accumulating land, forming a specialized area. 

Then there will be uniform conditions for investment in scientific and technical 

advances to develop quality agricultural products according to the linkage model, 
gradually changing the thinking from “agricultural production” to “agricultural 

economy.” People will thus be motivated to take advantage of connecting with chains 

of agricultural products available in the region to develop brands, increase product 

value, create jobs on the spot, targeting especially young and qualified people. 
 

Conclusions 

There is a measurable increase in the impact of climate on the studied area. Where the 

topography is low and difficult to drain water, the livelihood activities are directly 
affected by the annual floodwater volume. Therefore, to proactively adapt to climate 

change, it is necessary to have appropriate solutions based on a systematic and 

territorial approach, especially in the context of complex and volatile climate change 

conditions to ensure the flexibility of the local people and increase initiative in 
responding to the current challenges. At the same time, due to the limited capacity and 

resources of the territory, a solution related to managing water resources in view of 

the changed climate conditions is considered optimal. Such solution will likely arise 

from employing the so-called socio-ecological approach. Based on our research data, 
the socio-ecological approach is effective in territorial management as it implements a 

com-bination of the natural and social approaches to find out the differences and 

dominant factors affecting the relationship between human and nature using the 

available methods of resource exploitation. It uses the principle of complying with the 
threshold of socio-ecological resilience to allow people’s livelihood activities, while 

preventing the economy to destroy the environment and run out of resources. Such an 

approach exemplifies the most viable course of action in compliance with the 

principle of socio-ethical and environmental responsibility.  
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