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Abstract: The study was conducted to evaluate 5 main river basins: Long Song River, Luy 

River, Cai Phan Thiet River, Ca Ty River and Phan River in Binh Thuan province has a 

great impact on the provinceôs socioïeconomic development. By method of survey, 

sampling and analysis of physicoïchemical parameters and WQI method with hydrological 

regimes, typical minimum flow, the research has carried out the following contents: (1) An 

overview analysis of the water quality situation in the study area in the years 2018ï2020; 

(2) Calculating the WQI index to determine the overall status of the water environment of 

5 river basins; (3) Determine the environmental flow that needs to be maintained in the river 

to ensure the daily activities and production of people in the area. The research results have 

determined the current status of the water environment in rivers and canals and assessed the 

responsiveness of water sources to socioïeconomic activities in the locality. From there, 

propose solutions to effectively use surface water in river basins of Binh Thuan province in 

the direction of sustainable development.  

Keyword: Hydrological mode; Surface water quality; The main rivers of Binh Thuan; WQI 

index. 

 

1. Introduction 

Binh Thuan province is one of the arid regions of Vietnam [1]. Binh Thuan is also a 

province with quite developed agro-forestry and aquaculture industries. The current situation 

of drought and water shortage is complicated, which has reduced crop productivity and 

greatly affected peopleôs lives. In addition to economic achievements, the regional water 

environment has been affected by increasing agricultural, industrial and domestic waste [2ï

3]. The problem of water pollution is a global problem, not just one country, or any one 

territory. Therefore, research and finding solutions to protect water resources are always 

focused. To take specific measures to protect water resources, it is essential to assess the 

current state of water quality. Currently, there are many ways to assess water quality, such 

as: modeling, environmental monitoring, WQI water quality index, etc [4ï7].  In Vietnam, 

the application of WQI to water quality assessment is quite popular [8ï9]. The study was 

carried out in 5 main rivers: (1) Long Song River, (2) Luy River, (3) Cai Phan Thiet River, 

(4) Ca Ty River, (5) Phan River. These are rivers that have a great impact on the socioï

economic development of the province.  
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The geographical location of river basins stretches across the province, including most 

cities, towns and townships such as: Phan Thiet City, Ham Thuan Nam district, Ham Thuan 

Bac district, Tuy Phong district, Bac Binh district, Ham Tan (part of townships and 

communes: Tan Nghia, Song Phan, Tan Phuc), Lagi town (part of Tan Hai and Tan Tien 

communes), Tanh Linh district (part of Duc Binh and Duc Thuan, Suoi Kiet). Consequently, 

the natural and socioïeconomic conditions of Binh Thuan province are also the natural and 

socioïeconomic conditions of the river basins [10ï11]. The scientific basis for assessing 

surface water quality in the main river basins of Binh Thuan province includes: 

physicochemical parameters, water quality index (WQI) and minimum flow, 

hydrometeorological factors of the water environment to ensure water quality for the 

existence and development of ecosystems and human activities. 

2. Materials and methodology 

2.1. Study area 

Binh Thuan province has a geographical location [12]: The Northeast and the North 

borders Ninh Thuan province; The North and the Northwest borders Lam Dong province; 

The West borders Dong Nai province; The Southwest borders Ba RiaïVung Tau province; 

The East and Southeast borders the East Sea (Figure 1). 

 

Figure 1. Location of the study area. 

2.2. Study methods 

 

 

 

 

 

 

 
Figure 2. Research 

structure diagram 
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2.2.1. Methods of document review and survey 

This method will inherit information from previous documents, investigation results or 

related studies to analyze and synthesize necessary information. 

2.2.2. Methods of sampling, preservation and analysis of the physicochemical index composition 

of the sample  

Sampling surface water according to Vietnam Standard (TCVN) 5996:1995 ï ñWater 

quality, samplingïGuidelines for sampling in rivers and streamsò. 1000 ml polyethylene, 

polypropylene or polycarbonate bottles for sampling were used. The dark and signed glass 

flasks were sterilized before sampling for microbiological analysis. Each flask was taken 

about 250 ml. 

2.2.3. Statistical analysis method 

Selectively collect and inherit documents, materials and results of domestic and 

international research works related to research contents applicable to river basins. 

2.2.4. Calculation method of surface water quality index 

The Water Quality Index (WQI) is an index calculated from the observed 

physicochemical parameters of water quality. The WQI is used to provide a quantitative 

description of water quality and its usability; represented by a scale. The WQI value scale is 

divided into certain intervals, each of which corresponds to a certain water quality rating. 

The study used the calculation of water quality index according to No. 1460/QDïTCMT 

dated November 12, 2019. 

3. Results and discussion 

3.1. Physicochemical parameters of water quality in rivers 

On the basis of analysis of physicochemical criteria and comparison with national 

standards for each water source QCVN 08ïMT:2015/BTNMT (abbreviated QC.08), the 

quality of water environment is assessed through physical and chemical parameters: chemical 

oxygen demand (COD), biological oxygen demand (BOD), dissolved oxygen (DO), Total 

suspended solids (TSS), Clï, SO4
2ï, PO4

3ï, Fï, Fe2+, Mn2+, Nitrogen compounds, etc. 

3.1.1. Long Song River 

Sampling water at 8 sites (NMïLS1ï8), analysis results are as follows: 

pH: The results of pH measurement at sampling sites in the Long Song River basin 

ranged from 7.76 to 8.35 mg.lï1. The pH value at all sites reached the abbreviation QC.08ï

A2 and the pH value is suitable for all uses in the river basin (Figure 3a). 

DO: The results of DO analysis at sampling sites in the Long River basin ranged from 

4.26 to 5.18 mg.lï1. In areas serving the purpose of domestic water supply: DO content 

measured at site NMïLS1 did not meet QC.08ïA2, 0.95 times lower than the allowed 

standard.  In areas serving irrigation and irrigation purposes: the measured DO content at all 

sites met QC.08, level B1 (Figure 3b). 

BOD5 and COD: The measured values of BOD5 and COD ranged from 09ï25 mg.lï1 and 

17ï47 mg.lï1. In areas serving the purpose of domestic water supply: the measured organic 

matter content did not meet QC.08ïA2, BOD5 exceeded the permitted standard by 5.00 times, 

COD exceeded the permitted standard 3.13 times. In areas serving irrigation and irrigation 

purposes: the measured organic matter content reached QC.08ïB1 (Figures 3cï3d). 

TSS: The results of TSS analysis have shown that there are uneven fluctuations in the 

river basin. TSS values ranged from 05ï132 mg.lï1. The TSS values were particularly high 
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at sites NMïLS5, NMïLS8. In areas serving the purpose of domestic water supply: TSS 

value reaches QC.08ïA2. In areas serving irrigation and irrigation purposes: TSS content in 

most sites (05/07 locations) reached QC.08 ï B1. Particularly at sites NMïLS5 and NMï

LS8, TSS content exceeded QC.08ïB1 standards by 1.40 and 3.30 times, respectively (Figure 

3e). 

Coliform: According to analysis results, Coliform value ranged from 20ï2400 

MPN.100mlï1. Coliform values at all sites reached QC.08ïA2. The Coliform content is 

suitable for all used purposes in the river basin (Figure 2f). 

Phosphate (PïPO4
3ï), Ammonium (NH4

+ïN): According to the analysis results, the 

Phosphate (PïPO4
3ï) and Ammonium (NH4

+ïN) values fluctuated in the range of 0.019ï

0.048 mg.lï1 and 0.047ï0.184 mg.lï1, respectively. Phosphate and Ammonium values at all 

sampling sites (08/08 sites) in the Long Song River basin reached QC.08ïA2. The nutrient 

content is suitable for all used purposes in the river basin (Figures 3gï3h). 

 

Figure 3. Measured values of water quality parameters at sampling sites on Long Song River basin: 

(a) pH parameter; (b) DO parameter; (c) BOD5 parameter; (d) COD parameter; (e) TSS parameter; 

(f) Coliform parameter; (g) Phosphate parameter; (h) Ammonium parameter. 


