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Abtract: In this research, we conducted three complementary survey methods including visual 

observation, underwater sampling with nets, and riverside sampling with quantitative plots with six 

plastic waste monitoring stations on the river in Hai Phong city: An Thai, Tram Bac, Kien An, Bui 

Vien, Rao, Tan Vu Lach Huyen to study the plastic waste on rivers. We found the most concentrated 

plastic waste in the city was at Bui Vien station (1,239 objects 33.05%) and Rao station (938 objects, 

25.05%). During the four months of monitoring plastic waste on the rivers in Hai Phong city 

(November, December of 2024 and June, August of 2025), the total amount of plastic waste 

collected was 3,749 objects. The amount of plastic waste in the dry season is higher than in the wet 

season, respectively 54.41% and 45.59%. In the nine groups of plastic waste monitored, nylon bags 

and packaging plastic bags account for the majority, at 24.03% and 35.48% respectively. Plastic 

waste with low proportion is beverage and food waste (6.68%), hygiene and sanitary waste (1.48%), 

fishing net and aquaculture waste (2.97%), miscellaneous items waste (8.13%), items of 

unidentifiable origin waste (13.44%), and other types of plastic waste (1.03%). The total amount of 

plastic waste will be highly concentrated in the dry season, accumulating in the urban center over 
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the years and the number of types of plastic waste that need to be prioritized for treatment and 

management so that the urban can develop in the direction of a green, clean, smart, cultural and 

modern urban area.   

Keywords: Plastic waste, Hai Phong city, Environmental Pollution, Vietnam. 

1. Introduction  

Plastic waste, including microplastic waste 
and large plastic waste, negatively affects the 
environmental landscape and has adverse 
impacts on ecosystem and human health. 
Reducing plastic waste will bring huge benefits 
in landscape protection, tourism development 
and protecting the habitat of marine life [1]. The 
Prime Minister signed Decision No. 1746/QD-
TTg dated December 4, 2019 on promulgating 
the National Action Plan on Ocean Plastic Waste 
Management to 2030. The Plan aims to reduce 
ocean plastic waste by 50% in 2025, 75% in 
2030, and eliminate single- use plastics from 
coastal tourist destinations and marine protected 
areas by 2030 [2]. Accordingly, the Ministry of 
Agriculture and Environment is making efforts 
to improve understanding of the issue of plastic 
waste in order to develop policies and 
investment programs on plastic management. 
The study conducted standardized surveys at 
riverside and coastal sites to determine the 
composition of the 10 most common types of 
plastic waste [3]. Hai Phong urban area is facing 
an increasingly big challenge in environmental 
protection and solid waste treatment. Every day, 
the city generates more than 2,000 tons of waste, 
putting great pressure on the existing collection 
and treatment system, especially plastic waste 
[4]. To contribute to raising awareness and 
scientific basis, this article presents the results of 
a survey of plastic waste in rivers in Hai Phong 
urban according to UNEP guidelines and 
international documents on monitoring plastic 
waste in rivers and at sea [5]. 

2. The Object and Scope of Research   

The object of research: Types of plastic 

waste collected, observed and recorded at the 

monitoring station during the overview survey. 

From there, plastic waste is classified into 09 

groups of goods, utensils, items: i) Plastic bags; 

ii) Plastic packing; iii) Food and drink; iv) 

Hygiene and sanitary; v) Textile and shoes; vi) 

Fishing and Aquaculture; vii) Miscellaneous 

items; viii) Items of unidentifiable origin; and ix) 

Other [6, 7].  

The scope of research: Conduct monitoring 

twice during the dry season in November and 

December 2024, and twice during the wet season 

in June and August 2025. Each monitoring 

period was conducted at 6 stations on 6 rivers in 

Hai Phong urban at the coordinates in order from 

upstream to downstream as follows:  An Thai 

Bridge: 20.968241 - 106.52481; Tram Bac 

Bridge: 20.847967 - 106.564248; Kien An 

Bridge: 20.816941 - 106.623649; Bui Vien 

Bridge: 20.821747 - 106.669516; Rao Bridge: 

20.828006 - 106.699287; Tan Vu Lach Huyen 

Bridge: 20.807076 - 106.839125. 

3. Methods 

Survey area and selection of monitoring 

points: Hai Phong is a coastal city with a dense 

river system flowing through it. Upstream, the 

point where the river begins to flow into the city 

is at An Thai bridge across Kinh Mon river. 

Downstream, where the Bach Dang estuary is at 

Cau Rao and Tan Vu Lach Huyen bridge. In Hai 

Phong city, there are three monitoring points on 

the river: Tram Bac brigde; Kien An bridge; Bui 

Vien bridge all cross Lach Tray river, part of the 

Thai Binh river system [8, 9].  

Survey process: The methodology and 

survey design were based on the internationally 

recognized scientific handbook of the United 

Nations Environment Programme (UNEP), 

Guidelines for the Monitoring and Assessment 

of Marine Plastic Litter (GESAMP 2019). At 

each monitoring station, there are at least 2 main 
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members of the survey team, along with 2 to 3 

volunteers who are students of interns from the 

university or from the Institute of Science and 

Technology for Energy and Environment 

(ISTEE) [10]. 

Analysis and evaluation of plastic waste: 

Plastic waste is monitored using three 

complementary methods at the same time, 

recorded in a statistical form and a scientific 

notebook according to the UNEP model: 

Observing plastic waste floating on the river, in 

parallel with collecting samples of plastic waste 

underwater using a net (rectangular frame mouth 

size: 100 cm x 50 cm; mesh size 1.2 cm; net 

length 200 cm) and inventorying plastic waste on 

both river banks at the same time according to a 

quantitative cell of 10-15 m2 [11].  

 

 

Figure 1. Diagram of plastic waste monitoring on rivers in Hai Phong urban. 

4. Results and Discussion 

4.1. Visual Observation Results of Plastic Waste 

at Monitoring Stations 

Amount of plastic waste from Visual 

observation: From the visual observation of 

plastic waste on the monitoring cross section, 

836 plastic waste objects were identified. Of 

which, the amount of plastic waste in the dry 

season is 453 objects, accounting for 54.14%, 

higher than in wet season with 383 objects, 

accounting for 45.86%. Among the 6 monitoring 

stations, the highest concentration of plastic 

waste is at the Rao bridge monitoring station, 

with 361 objects, accounting for 43.18%. 

Upstream, the An Thai bridge monitoring station 

has the lowest amount of plastic waste with 13 

objects, accounting for 1.55% (Table 1).   

Number of types plastic waste from visual 

observation: Among the 09 groups of plastic 

waste types observed on the survey cross 

section, it shows that plastic waste in the form of 

nylon bags and plastic packaging accounted for 
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the majority, with 1,638 objects (32.64%) and 

1,702 objects (33.92%) respectively. The type of 

plastic waste with unknown origin of goods 

(Miscellaneous items) and food packaging (Food 

and drink) accounted for the majority, with 903 

objects (18.0%) and 392 objects (7.81%) 

respectively. The remaining plastic waste ranges 

from 0.1% for fishing gear (Fishing and 

aquaculture) to 1.65% for sanitary waste (Hygiene 

and sanitary) (Figure 2).   

Table 1. Visual observation results of the amount of plastic waste 

Visual 

monitoring 

Time of 

observation 

(n=6) 

Monitoring stations 
Tally 

plastic 

wastes 

% An 

Thai 

Tram 

Bac 

Kien 

An 

Bui 

Vien 
Rao 

Tan Vu 

Lach 

Huyen 

Plastic waste 

on the River 

Dry season 11 54 119 113 144 13 453 54.14 

Wet season 2 6 44 82 217 33 383 45.86 

 

Figure 2. Visual observation results of the number of types of plastic waste. 

4.2. Results of Collecting Plastic Waste Samples 

Using Manta Net  

Amount of plastic waste from manta net 

sampling: From the observation of plastic waste 

collected by manta net surfing on the monitoring 

cross section, 41 plastic waste objects were 

identified. Of which, the amount of plastic waste 

in the dry season accounts for 75.4% and in the 

wet season accounts for 24.6%. In 6 survey 

points, the amount of plastic waste 

concentrationed at Kien An bridge and Rao 

bridge monitoring station was 14 objects 

accounting for 34.14% and 10 objects 

accounting for 24.39% respectively. These two 

monitoring stations are both on the Lach Tray 

River flowing through the urban center  

(Table 3).   
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Table 3. Results of the amount of plastic waste collected by manta net 

Net survey 

monitoring 

Time of 

observation 

(n=6) 

Monitoring Stations 
Tally 

plastic 

wastes 

% An 

Thai 

Tram 

Bac 

Kien 

An 

Bui 

Vien 
Rao 

Tan Vu 

Lach 

Huyen 

Plastic waste 

on the River 

Dry season 0 4 14 4 10 1 31 75.40 

Wet season 2 0 0 2 3 3 10 24.60 

Number of plastic waste types from manta 

net sampling: Among the 9 groups of plastic 

waste collected by manta net on the survey cross 

section, the mixed plastic waste (Miscellaneous 

items), plastic packaging and unidentified origin 

of goods (Items of unidentifiable origin) 

accounted for the majority, with 92 objects 

(36.08%); 55 objects (21.57%) and 52 objects 

(20.39%) respectively. The types of plastic bags 

waste collected were 38 objects, accounting for 

14.90%. The remaining collected plastic waste 

ranges from 0.39% for toiletries (Hygiene and 

sanitary) to 3.14% for food and beverage 

packaging plastic waste (Food and drink) 

(Figure 4). 

 

Figure 4. Results of the number of types of plastic waste collected by manta net. 

4.3. Results of Plastic Waste Sampling Along the 

Riverbank 

Amount of plastic waste collected on the 

riverbank: On the monitoring cross section, 

1,551 plastic waste objects were collected on 

both river banks (with 100 square meter 

measuring cell). Of which, the amount of plastic 

waste in the dry season accounts for 53%, higher 

than in the wet season at 46.03%. Among the 6 

survey monitoring stations, the highest 

concentration of plastic waste was 566 objects at 
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Tan Vu Lach Huyen bridge station downstream 

where the Bach Dang river flows into the sea. 

Upstream, An Thai monitoring station is still the 

station with the lowest amount of plastic waste, 

150 objects accounting for 9.67% (Table 5). 

Table 5. Amount of plastic waste collected on the riverbanks 

Inventory 

survey 

monitoring 

Time of 

observation 

(n=4) 

Monitoring Stations 
Tally 

plastic 

wastes 

% An 

Thai 

Tram 

Bac 

Kien 

An 

Bui 

Vien 
Rao 

Tan Vu 

Lach 

Huyen 

Plastic waste 

on the 

riverbanks 

Dry season 69 80 115 131 87 355 837 53.97 

Wet season 81 17 179 148 79 211 714 46.03 

          

Number of types of plastic waste collected 

on the river banks: Among the 09 groups of 

plastic waste survey on both river banks on the 

monitoring cross section, it shows that plastic 

packaging of various sizes, plastic waste of 

nylon bags and plastic waste of textile and shoes 

accounted for the majority, with 2,314 objects 

(37.31%), 1,081 objects (17.43%) and 729 

objects (11.75%) respectively. Next, mixed 

plastic waste (Miscellanous items) and plastic 

waste of unknown origin (Items of unidentifiable 

origin) accounted for the majority, with 663 

objects (10.69%) and 587 objects (9.46%) 

respectively. The remaining plastic waste ranges 

from 0.68% for other plastic waste to 5.92% for 

food and beverage packaging plastic waste 

(Figure 6). 

 

Figure 6. Number of types of plastic waste collection on riverbanks. 

1

10

100

1000

10000 An Thai  Dry

An Thai  Wet

Tram Bac  Dry

Tram Bac  Wet

Kien An  Dry

Kien An  Wet

Bui Vien  Dry

Bui Vien  Wet

Rao  Dry

Rao  Wet

Tan Vu Lach

Huyen Dry
Tan Vu Lach

Huyen Wet



D. T. Nghi et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 2S (2025) 253-261 259 

5. Summary of Plastic Waste Monitoring 

Results in the Study Area 

5.1. Total Amount of Plastic Waste Monitored 

The number of plastic waste monitoring 

from visual observation was 836 objects, from 

manta net collecting was 41 objects and from 

riverside survey monitoring was 1551 objects. 

Thus, the total number of plastic waste survey 

monitoring on the river in Hai Phong urban is 

3749 plastic waste objects (Table 7). Compared 

to 2022, the number of plastic waste observed by 

drone was 700 objects and the number observed 

by sampling was 330 objects [12], by 2025 the 

rate of plastic waste pollution will still increase 

significantly on the river in Hai Phong urban. It 

is possible that due to the Covid pandemic 

period, activities stopped, so the results in 2022 

do not accurately reflect the current socio-

economic development reality. However, 

monitoring points located in the inner city have 

a large amount of plastic waste. This shows that 

the potential source of waste is from residential 

areas. It is necessary to strengthen the 

management of household waste sources more 

effectively.     

 Table 7. Total amount of plastic waste monitoring on rivers in Hai Phong urban 

Monitoring 

methods 

Time of 

observation 

Monitoring Stations 

Tally 

PWs 
% An 

Thai 

Tram 

Bac 

Kien 

An 

Bui 

Vien 
Rao 

Tan Vu  

Lach 

Huyen 

Visual survey 

(n=6) 

Dry season 11 54 119 113 144 13 453 54.14 

Wet season 2 6 44 82 217 33 383 45.86 

Net survey 

(n=6) 

Dry season 0 4 14 4 10 1 31 75.40 

Wet season 2 0 0 2 3 3 10 24.60 

Riverbank 

survey (n=4) 

Dry season 69 80 115 131 87 355 837 53.97 

Wet season 81 17 179 148 79 211 714 46.03 

Totally survey 

(n=32) 

Dry season 80 138 248 472 285 101 1321 54.41 

Wet season 85 23 223 295 368 115 1107 45.59 

 

Figure 8. Total types of  plastic waste monitored in rivers in Hai Phong urban. 
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5.2. Total Number of Types of Plastic Waste 

Monitored 

The number of types of plastic waste 

monitored from visual observation is 5018 types 

of plastic waste, from manta net sampling is 255 

types of plastic waste and from riverside 

monitored is 6202 types of plastic waste. The 

total number of plastic waste objects monitoring 

on the river in Hai Phong urban is 11,475 plastic 

waste objects (Figure 8). The most common 

types of plastic waste are food and beverage 

packaging bags and nylon bags of various sizes, 

accounting for 35.48% and 24.03% respectively. 

Compared to 2022, plastic waste in Vietnam’s 

rivers and coastal areas accounted for 17.40% of 

large pieces, 6.1% of medium and small pieces; 

and plastic bags accounted for 8.4% [12], plastic 

waste of these types still increased and 

accounted for the majority of plastic waste in 

Vietnam’s pollution hotspots. 

6. Conclusion 

The results of monitoring plastic waste on 

rivers in Hai Phong urban area have shown the 

characteristics of the distribution and 

composition of plastic waste in the area. The 

total amount of plastic waste fluctuates clearly 

seasonally, in the dry season (visual observation: 

54.14%; manta net sampling: 75.40%; riverbank 

sampling: 53%) is always significantly higher 

than in the wet season. This trend reinforces the 

hypothesis that wet season flows act as a transport 

mechanism, accelerating the movement of plastic 

waste downstream and out to sea. 

Spatial distribution shows that plastic waste 

pollution hotspots are mainly located in central 

urban areas, especially at the Rao bridge 

monitoring station (visual observation: 43.18%; 

manta net sampling: 24.39%); and Kien An 

bridge monitoring station (manta net sampling: 

34,14%). In contrast, the upstream area at An 

Thai bridge monitoring station recorded the 

lowest amount of plastic waste (visual 

observation: 1.55%; riverbank sampling:  

 

9.67%). Notably, the downsteam area at Tan Vu 

Lach Huyen bridge monitoring station collected 

566 objects, which were identified as a points of 

plastic waste accumulation before being dumped 

into the sea, highlighting the role of estuaries as 

waste traps.  

In terms of composition, plastic waste 

mainly comes from packaging (plastic bags, 

packaging), accounting for a large proportion in 

all three methods (visual observation: 66.56%; 

manta net sampling: 36.4%; riverside sampling: 

54.74%). This clearly reflects the main source of 

emission from urban living and consumption 

activities. Plastic waste pollution on rivers in Hai 

Phong urban area is strongly influenced by two 

factors: i) Emission sources are concentrated in 

urbanized areas; and ii) Seasonal stream 

hydrodynamics play a key role in the transport 

and accumulation of plastic waste. 

To effectively reduce plastic pollution, 

management strategies should focus on 

controlling sources of discharge at urban 

pollution hotspots, intensifying estuary clean-up 

campaigns at the end of the dry season, and 

implementing policies to reduce single-use 

plastic waste. Hai Phong city authorities need to 

pay more attention to investing in technological 

solutions such as automatic collection systems or 

more effective recycling incentive policies to 

solve the problem at its roots.  

Further studies should focus on clarifying 

the transport pathways and impacts of plastic 

waste on the ecosystem in the basin and on 

human health. 
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