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Abstract The impact of climate change on aquaculture was assessed in Nam Phu commune, Tien Hai district, 

Thai Binh province, Vietnam by using the participatory rapid assessment method (PRA) and DPSIR framework 

(Drivers - Pressures - State - Impact - Response). The impact factors including the changes of temperature, 

precipitation, sea level rise and the change of storms’ frequency affected on aquaculture species, environmental 

quality, ecosystems and socioeconomic conditions. The results were documented by scoring of each impact 

factor showing that temperature had the largest effect on aquaculture; the impact of precipitation was on 

infrastructure and quality of life; sea level rise had the greatest impact on infrastructure, water quality as well as 

ecosystems quality; and the effect of changing the frequency of storms was greatest to socioeconomic status. In 

response to the impacts of climate change, DPSIR framework was applied to assess the impact and recommend 

some appropriate response solutions. 
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1. Introduction   

Vietnam is one of the countries considerably affected by climate change. Climate change results in negative 

impacts for river delta, especially in the coastal plain because of sea-level rise leading to loss of land, 

degradation of biodiversity, changing water quality [1]. Many researches have shown that climate change has 

been affecting coastal ecosystems, the livelihoods of coastal residents, especially aquaculture activities. 

Nam Phu commune is a coastal commune in Tien Hai district, Thai Binh province, Vietnam. This area is an 

intersection between freshwater from estuaries and saltwater from the sea, so the salinity is not too high and the 

source of food is abundant, creating favorable conditions for the development of mollusks. Taking use of this 

advantage, Nam Phu commune has developed the largest aquaculture area in the province, with a total area of 

1,024.5 hectares in 2018 [2]. However, besides the benefits for aquaculture, this area is also very sensitive in 

terms of ecology and environment when being directly affected by climate change with many types of natural 

disasters such as storms and floods, leading to affected remarkably on aquaculture activities [3]. 

Until now, studies about the impact of climate change on natural resources and environment as well as 

vulnerable people in Nam Phu commune have been limited. Therefore, this study focused on researching and 

assessing the impacts of climate change through factors of temperature, precipitation, sea-level rise and 

frequency of storms. These assessments are an important basis for making appropriate adaptation measures. 
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Figure 1: Map of the study area 

2. Studied Methods and Data 

2.1. Studied methods 

• Participatory Rapid Appraisal (PRA) 

The research carried out collecting information by questionnaires. Information-gathering process was done 

through the following steps: 

- Designing of interview questionnaire: The interview questionnaire consisted of three question 

groups relating to the current situation of aquaculture exploitation in the area, the impact of 

extreme weather phenomena for aquaculture and ability to adapt to natural disasters. 

- Selecting of survey samples: we conducted an investigation in Nam Phu commune, Tien Hai 

district, Thai Binh province, Vietnam. Each village conducted surveys and interviewed 

representatives of 30 households with occupations related to aquaculture. Total number of 

questionnaires: 30 votes / village x 4 villages = 120 votes. 

 

• The Driver-Pressure-State-Impact-Response (DPSIR) framework 

DPSIR framework describes the reciprocal relationship between motivation (socio-economic development, deep 

causes of environmental changes), pressure (direct sources of pollution and environmental degradation), state 

(status of environmental quality), impacts (impacts of environmental pollution on public health, socio-economic 

development and ecological environment) and response (response of the state and society to protect the 

environment) [4]. 

DPSIR framework has been applied in many studies around the world in many different fields, evaluating the 

interplay between elements of the system [5]. This framework reflects the relationship between the environment 

and other factors, so it can provide a scientific basis for policymakers. The framework shows not only the 

influence of society, economic development and human behavior on natural resources, but also the feedback on 

human behavior. In addition, the model provides a basic theoretical framework for the construction of an 

appropriate environmental indicator system for environmental assessment and early warning or measures to 

overcome environmental disaster [6]. The approach can help to give an overview of the interaction between the 

changes in environmental factors leading to climate change and human responsibility especially in aquaculture 

activities.  
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2.2. Research data 

The data used in the study are mainly the results of group discussions with the community in Nam Phu 

commune by questionnaires and interviews. Factors that are scored on a from-one-to five scale: the lowest level 

was score 1, the below-average level was score 2, the average level was score 3, the above-average was score 4 

and the highest level was score 5. The community's scoring results were averaged to conduct the assessment and 

then processing by Microsoft Excel and representing by graphs for comparison. 

 

3. Results and Discussion  

The results of analysis from the survey of 120 households interviewed by questionnaires showed the effects of 

four factors including temperature, precipitation, sea-level rise and storms’ frequency on aquaculture activities. 

These factors were divided into 3 groups: affecting on aquaculture subjects (numbered from 1.1 to 1.7), 

affecting on the quality of the environment and related ecosystems (numbered 2.1 and 2.2), affecting on socio-

economic conditions of the population associated with aquaculture (numbered from 3.1 to 3.5). 

 

3.1. Impact of temperature changes 

The increase in temperature had the greatest impact on the vitality of aquaculture objects, environmental quality, 

ecosystems and economic development conditions of the community (Nam Phu commune). Total points of 

community consultation on assessing the impact of temperature changes on aquaculture was 37, in which the 

largest impact of temperature on the aquaculture objects was 21 points, following by the total score of affecting 

on socio-economic conditions of the community depending on aquaculture, with 12 points. The lowest impact 

on the environmental quality or related ecosystems was 4 points (Figure 2). 

 
Figure 2: Evaluating the impact of temperature change on aquaculture activities in Nam Phu commune 

 

3.2. Impact of precipitation change 

According to the collected data about the effect of precipitation change to aquaculture, the lowest impact was on 

growth rate, fertility, farming crops, food sources and aquaculture form. Precipitation had most influence on 

infrastructure, quality of life, resistance of the farming objects and quality of related ecosystems. Heavy rain can 

cause the erosion of river bank and infrastructure, especially affecting the lives of fishermen, and farming 

objects can die massively. The detail results were shown in Figure 3. 
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Figure 3: Evaluating the impact of precipitation change on aquaculture activities in Nam Phu commune 

 

3.3. Impact of sea-level rise 

Sea level rise had the highest impact on infrastructure, water quality and the quality of related ecosystems. By 

affecting the viability of mangrove plants, losing the habitat of young aquatic species. Sea level rise has a 

medium impact on some elements of farming objects such as survival rate, growth, reproduction ability of 

aquatic organisms and some socio-economic aspects of farmers such as revenue and area of aquaculture. In 

addition, sea-level rise also affected on some other factors such as food sources, farming crops (Figure 4). 

 
Figure 4: Evaluating the impact of sea level rise on aquaculture activities in Nam Phu commune 

 

3.4. Impact of the change of storms’s frequency 

The change of storm’s frequency had the greatest impact on socio-economic factors. The total score of assessing 

the impact of changing the frequency of storms was 40 points, in which the effect of changing the storms’ 

frequency to socio-economic factors was 19 points, following by influencing on the farming objects with 15 

points, the lowest was affecting to the related ecosystems, was 6 points (Figure 5). 
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Figure 5: Evaluating the impact of the change of storm’s frequency on aquaculture activities in Nam Phu 

commune 

 
Figure 6: Summary of DPSIR framework assessing the impact of climate change on aquaculture activities in 

Nam Phu commune (Vietnam) 

 

3.5. Applying DPSIR framework to assess the impact of climate change on aquaculture activities in Nam 

Phu commune 

In the DPSIR framework, drivers (D), pressure (P), state (S) and impact (I) were considered to assess 

objectively the impact of climate change on activities. aquaculture activities in Nam Phu commune. Drivers (D) 

consist of 4 main factors mentioned above (temperature, precipitation, sea-level rise and storms, frequency). 

Pressure (P) was decisive factors for the appearance of other factors or phenomena. All these factors would 

affect on aquaculture activities. The response factor (R) was analyzed to provide appropriate solutions to adapt 

or mitigate the impacts of climate change. 
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4. Conclusions 

The results of assessing the impact of climate change on aquaculture activities in Nam Phu commune through 

interviewing people and scoring each climate-change factor. The total score assessing the impact of temperature 

change was 37. The effect of precipitation was 34 points; the effect of sea-level rise was 44 points. The impact 

of change in storms’ frequency was 40 points. In particular, temperature had the largest impact on the 

aquaculture objects; the impact of the largest precipitation on infrastructure and quality of life; sea-level rise had 

the greatest impact on infrastructure, water environment quality and quality of related ecosystems; The effect of 

changing the frequency of storms was greatest to socio-economic factors.  

The results had made a general assessment of impacts and some solutions to respond to climate change in 

aquaculture by DPSIR framework. Depending on the characteristics of each driver, pressure, current states and 

impact, the response was flexible and appropriate to minimize the impact of climate change on aquaculture 

farming in Giao Thuy commune (Vietnam). 
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