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Abstract 19 

Microplastics are widely distributed in the aquatic ecosystem globally. They pose potential risks 20 

and harm to the ecosystem and human health. Contamination of river environments by 21 

microplastics has raised concern due to its negative effect on the aquatic system. Asian rivers serve 22 

the world’s most populous continent, encompassing many developing countries experiencing rapid 23 

development and associated environmental challenges. In this article, we critically reviewed 24 

research papers published between 2011 and 2024 that reported microplastic contamination in 25 

major river systems across Asia. These papers examined the occurrence, distribution, sampling 26 

methods, sample preparation and identification techniques, and characterization of microplastics. 27 

Our review found that the majority of microplastic studies in Asian rivers have been conducted in 28 

China. Other countries reporting riverine microplastic pollution include India, Malaysia, Taiwan, 29 

Japan, South Korea, Thailand, Nepal, Iran, Pakistan, Hongkong, Vietnam, Cambodia, Bangladesh, 30 

Maldives, and Indonesia. The reported microplastic concentration varied widely, ranging from just 31 

a few particles to as high as 4,200,000 particles per cubic meter. Fibers were identified as the most 32 

dominant type of microplastics among fragments, foam, pellets, and film. A wide range of colors 33 

was observed, including red, black, blue, white, yellow, green, transparent, with white being the 34 

most prevalent one. Among the identified polymers, polypropylene was the most common in the 35 

river surface waters. Other reported materials included poly(ethylene-propylene), polyamide, 36 

polystyrene, polyurethane, cellulose, polyethylene terephthalate, silicone, polyester, rubber, and 37 

plastic coatings. Identified sources of microplastics identified domestic sewage, fishing, shipping 38 

activities, beautifying products and personal care products. Finally, this review highlights the 39 

urgent need for further research on microplastic pollution in Asian river system. 40 

 41 

Keywords: Aquatic ecosystem, Emerging contaminant, Water pollution, Microplastics 42 
characterization. 43 

 44 

 45 
 46 
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1. Introduction 47 
 48 

Plastic materials primarily produced from fossil fuels such as petroleum, natural gas, or coal are 49 

meant to meet the needs of end-manufactured goods. They play a vital role in many areas of 50 

modern human life such as in packaging, building, construction, electronic devices, agriculture, 51 

medical facilities, and transport sectors[1]. There has been a continued growth of plastic 52 

manufacturing in the past several decades reaching 335 million tons in 2016 [1] which has resulted 53 

in the presence of microplastics (MP) in air, animal tissues, soil, and water bodies. 54 

Plastic particles with a size less than 5 mm in diameter (or length) are termed as MP and they are 55 

found, primarily, in the form of fibers, foams, and filaments [2]. The primary sources of MP are 56 

plastic raw materials and personal care products. Secondary sources are fragmentation products of 57 

original or large plastic particles [3] such as paint flakes, debris from tires, and particles from 58 

industrial manufacturing [4].  59 

Environmental contamination by microplastics is an emerging concern. MP have the potential to 60 

cause risk and harm to the ecosystem and human health [5,6]. Ingestion and consumption of 61 

microplastics by organisms may cause mechanical inflammatory responses [7]. The ingestion may 62 

introduce routes for hazardous substances including endogenous plastic additives, and pathogenic 63 

microorganisms, and take up pollutants from the ambient environment into the aquatic food web. 64 

The human body is exposed to the microplastics through the ingestion of food containing 65 

microplastics, inhalation of microplastics in air, and dermal contact of these particles [8]. 66 

Microplastics are widely distributed in the aquatic, terrestrial, marine environment, and air, 67 

therefore have become a contaminant of global concern [9,10]. It is projected that at least 8 million 68 

tons of plastic waste ends in the global oceans each year and by 2050 there will be more plastics 69 

in our ocean than the fish [11]. 70 

Rivers are major pathways in carrying primary microplastics released from the plastic industry and 71 

anthropogenic activities into the ocean [12,13]. By the fragmentation of plastic materials, rivers 72 

can be the secondary source of microplastics, which are disintegrated by photooxidative 73 

degradation and broken by human activity [14]. Contamination of river environments by 74 

microplastics has raised concern due to its negative effect on the aquatic system. Asian rivers serve 75 
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the largest and most populated continent of Asia that host many developing countries with rapid 76 

development and environmental challenges. Although  publications covering microplastics in river 77 

waters has been increasing, they are limited to a few river systems in Asia [15–17].  78 

In this article, we systematically reviewed research papers reporting microplastic contamination 79 

in Asian rivers. Our analysis covers the occurrence, distribution, morphology, material properties, 80 

and potential sources of microplastics in the rivers. The majority of studies to date have been 81 

conducted in China, with additional reports from countries such as India, Malaysia, Taiwan, Japan, 82 

South Korea, Thailand, Nepal, and Indonesia. The concentration of microplastics widely varied, 83 

reaching as high as 4,200,000 particles/m3[18] which is a matter of concern. This review also 84 

emphasizes the need for further studies on microplastic contamination in the region. The paper is 85 

organized into nine major sections, including introduction (the current section), methodology, 86 

occurrence of microplastics in Asian Rivers, sample collection and preparation and detection of 87 

microplastics, abundance of microplastics, morphological characteristics of microplastics, 88 

material characteristics, sources of microplastics in river water, and conclusions and future 89 

perspectives. 90 

2. Methodology 91 
 92 

We searched a combination of keywords utilizing advanced search on Google Scholar 93 

with Microplastics and River as a key words and with at least one of the following words: Asia, 94 

Afghanistan, Armenia, Azerbaijan, Bahrain, Bangladesh, Bhutan, Brunei, Cambodia, China, 95 

Cyprus, Georgia, India, Indonesia, Iran, Iraq, Israel, Japan, Jordan, Kazakhstan, Kuwait, 96 

Kyrgyzstan, Laos, Lebanon, Malaysia, Maldives, Mongolia, Myanmar (Burma), Nepal, North 97 

Korea, Oman, Pakistan, Palestine, Philippines, Qatar, Russia, Saudi Arabia, Singapore, South 98 

Korea, Sri Lanka, Syria, Taiwan, Tajikistan, Thailand, Timor-Leste, Turkey, Turkmenistan, 99 

United Arab Emirates, Uzbekistan, Vietnam, and Yemen. The keywords were searched in the title 100 

of the publications between 2011 and 2024. The search resulted in 229 documents in this period. 101 

After further careful reading of abstract these documents, we narrowed down to 85 documents to 102 

include in this review and excluded 144 documents that did not report primary data of 103 

microplastics in Asian river water. The exclusion and inclusion criteria are described in Figure 1. 104 
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 105 

Figure 1: A flowchart showing the process of literature search used in this review. 106 

3. Occurrence of microplastics in Asian Rivers 107 
 108 

Asia is the most populous continent, home to approximately 60% of the global population. Many 109 

Asian countries are developing nations undergoing rapid economic growth while simultaneously 110 

grappling with contemporary environmental challenges [19]. Rivers in this region play a critical 111 

role in supporting agriculture, aquaculture, and range of domestic and aquatic uses. 112 

We identified only 85 research papers reporting microplastic contamination in Asian river waters 113 

published between 2011 and 2024. Notably, all these papers were published within the last seven 114 

years (2018 – 2024), with no publications prior to 2018 (see Figure 2). A few papers have been 115 

reported in 2018 and 2019, followed by a marked increase in publications after 2020. 116 

 117 
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Figure 2: Trend of number of papers published in microplastics in Asian rivers. 118 

Out of 52 countries in Asia, at least one study on microplastics in freshwater system has been 119 

reported from following 21 countries - Afghanistan, Bangladesh, Cambodia, China, Georgia, 120 

India, Indonesia, Iran, Japan Malaysia, Mongolia, Nepal, Pakistan, Philippines, Russia, South 121 

Korea, Sri Lanka, Taiwan, Thailand, Turkey, and Vietnam. The majority of studies focused on 122 

Chinese rivers. In contrast, no studies were found from following countries: Armenia, Azerbaijan, 123 

Bahrain, Bhutan, Brunei, Cyprus, Iraq, Israel, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, Laos, 124 

Lebanon, Maldives, Myanmar (Burma), North Korea, Oman, Palestine, Qatar, Saudi Arabia, 125 

Singapore, Syria, Tajikistan, Timor-Leste (East Timor), Turkmenistan, United Arab Emirates, 126 

Uzbekistan, and Yemen.  127 

The spatial distribution of sampling sites across Asian rivers, as described in the reviewed papers, 128 

from where surface water samples were collected for microplastics analysis is shown in Figure 3. 129 

The river basins and major rivers in the map are based on data from the FAO[20] and World 130 

Bank[21]. The Iranian river basins were sourced from OpenStreetMap[22]. Blue dots on the map 131 

indicate water sampling locations, while blue lines represent river courses, as reported in the 132 

reviewed papers included in this review. The coordinates of the sampling locations were extracted 133 

from the respective papers, and the map was generated using arcGIS. 134 

 135 
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Figure 3: River systems in Asia showing sample collection sites for microplastics detection 136 
reported in the 85 papers included in this review. 137 

The rivers shown on the map represent major freshwater sources in Asia. However, they also serve 138 

as recipients of domestic and industrial waste, much of which is discharged without prior 139 

treatment. A summary of reviewed papers, including river names, microplastic concentrations, size 140 

ranges, material types, and morphological characteristics is provided in Table 1. 141 

Table 1: Overview of key parameters characterizing microplastics in river waters across Asia. 142 

The majority of microplastic data in river water samples have been reported from rivers in China 143 

(see Table 1), including the Tuojiang, Wei, Lijiang, Qing, Yulin, Haihe, Manas, Chishui, Pearl 144 

(Xijiang), Beijiang, Yellow, West, Yangtze, Pum Qu, Songhua, Lhasa, Dagu, Meishe, Southern 145 

Jiangsu Canal, Yulong, Songhua, Qiantang, Yongjiang, and Dafeng rivers. Outside China, 146 

microplastic pollution has been reported in several other Asian rivers - the Ganga and Cooum 147 

Rivers in India; Klang, Niah, Kemena, Langat, and Kelantan Rivers in Malaysia; Fengshan River 148 

from Taiwan; Arakawa and Umeda rivers from Japan; Nakdong River and Han River from South 149 

Korea; Chao Phraya River, Tapi-Phumduang River, Chi river, and Pong river from Thailand; 150 

Tamor, Sapta Koshi, Sun Koshi and Arun rivers from Nepal; Citarum River, Surabaya River, 151 

Cisadane river, Tallo river, Pekalongan river and, Metro riverfrom Indonesia; Maozhou River from 152 

Hongkong; Karnafully River, and Buriganga River, Karnaphuli River from Bangladesh; 153 

Zayandeh-rud River, and Haraz River, Aras River from Iran; Ravi River and Swat River Pakistan; 154 

and Mekong River (Tien river) in Vietnam. 155 

4. Sample collection, preparation, and detection of microplastics 156 
 157 

Although the study on microplastics has a long history of more than two hundred years, the 158 

methodologies for sample collection, processing, digestion, pretreatment, quantification, 159 

detection, and identification have not been standardized yet [23]. The distribution of MP in water 160 

is impacted by their physical, morphological, and chemical characteristics and environmental 161 

situations like water density, current, wind, rain, and waves. Therefore, sampling spot and depth 162 

along with sample collection methodology determines the abundance of microplastics recovered 163 

[23]. The sample collection methodology should also consider the fact that microplastics tend to 164 

float on the surface of the water due to its less density than water [24]. 165 
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Different sample collection techniques such as grab, bulk, purposive, and volume reduced 166 

sampling methodologies were used in the papers we reviewed. Samples were collected using steel 167 

buckets, glass bottles, manta trawl and plankton nets. Nets of various sizes are used to collect water 168 

samples in open bodies. The National Oceanic and Atmospheric Administration of the USA 169 

suggests a net of 333 um mesh size net for the collection of samples which can cover a large area 170 

of samples and reduce water volume [24]. A large volume of water should be collected to make 171 

the samples representative. Mantra net is suitable for the collection of samples that float on the 172 

surface of water bodies [25]. 173 

As water samples from rivers may contain organic matter, a treatment process may be needed to 174 

remove the organic, inorganic, and environmental debris before quantifying microplastics [23,26]. 175 

The water samples were proceeded with digestion methods to remove organic matter. The sample 176 

preparation method  should not affect the morphological, physical, and chemical components of 177 

polymers [27,28]. Most of the papers included in this review reported the use of H2O2 solution and 178 

Fenton's reagent (H2O2 with ferrous ion catalyst) for digestion. The sample preparation also 179 

involves density separation method to improve the identification and detection of microplastics. 180 

Most of the papers reported the use of NaCl and a few used ZnCl2 or NaI, lithium metatungstate 181 

[18] for density separation. These salts are chosen based on their availability, cost, and efficiency 182 

for separating microplastics at different densities [26]. Microplastics in the samples were then 183 

segregated using different sizes of mesh. The pore size of the filer or sieve's mesh differs 184 

considerably and the size of detected microplastics depends upon the pore or mesh size [23]. 185 

Physical characterization of the MP was carried out by microscopic methods, such as stereo 186 

microscope and dissecting microscope integrated with digital camera to capture images. 187 

Furthermore, to distinguish the microplastics from other particles, a melting test, and hot needle 188 

were also used [29,30]. Chemical characterization was mostly performed using Fourier transform 189 

infrared (FT-IR) in attenuated total reflection mode and micro-Raman spectroscopy. Few papers 190 

used scanning electron microscopy for morphological characterization [31]. We refer to our recent 191 

review on analytical methods for microplastics analysis for details [26]. 192 
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5. Abundance of microplastics 193 
 194 

The concentration of microplastics was found to be widely variable. The range of particles is from 195 

a few items to as high as 4,200,000 items/m3. The highest concentration of microplastics has been 196 

reported in Ganga river in India[32]. Similarly, a section of Yellow river in China had very high 197 

concentration of microplastics, as high as 2510830 during September 2021[33]. Additionally, Wei 198 

river, Manas river, Chishui river, Pearl (Xijiang) river), Yangtze river, Songhua river Meishe river, 199 

and Maozhou river contained microplastic particles more than 10000 per m3 of water (Table 1). 200 

Pekalongan and Metro rivers in Indonesia, Kelantan, Langat, and Kemena rivers in Malaysia, 201 

Saptagandaki in Nepal, Buriganga in Bangladesh and Ravi rivers in Pakistan are also highly 202 

contaminated with microplastics (>10000 per m3). But few rivers such as Haihe River in northern 203 

China had relatively fewer microplastics (range: 0.69 to 74.95 items/m3) [34]. Similarly 204 

microplastic concentration in the surface water in Han River, South Korea was 0-42.9 particles/m3 205 

[35]. The Koshi river basin in Nepal had MPs ranging from 142 in Arun river to 308 in Sunkoshi 206 

river [36]. In most of the studies, we have compared the abundance in particles per cubic meter. In 207 

some cases, the results are reported in particles or items per square kilometer. Most of the papers 208 

reported their results in terms of mean±standard deviation but few did not report the error 209 

associated with the measurement. The abundance of plastics particles depends on several factors 210 

including contamination of the river itself, sampling methods and sampling season, laboratory 211 

methods and most importantly the cut-off size of the particles employed during the whole process. 212 

Studies have shown that smaller particles are found more in the samples. Therefore, the 213 

comparison may not be realistic but gives the extent of river contamination.  214 

6. Morphological characteristics, size, and color of microplastics in river 215 
water  216 

 217 

The effect and fate of microplastics depend on their feathers and characteristics [37]. They exist 218 

in different shapes, sizes, densities, colors, and polymer types[36–38]. The shapes of microplastics 219 

depend on geological process like erosion and degradation, and the original form of primary 220 

microplastics [37,39]. It has been suggested that degraded microplastics with sharp edges show a 221 
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current introduction into the environment while smooth boundaries are associated with a large 222 

residence time [38]. 223 

Various shapes of microplastics like fiber, fragment, foam, pellet, film, spherule, granule, line, 224 

string, sheet, block, flake, bead, debris, filament, and cube particles were detected in the reviewed 225 

studies of river water. The fibers are the most common microplastics which are followed by 226 

fragments detected in river water. (see Table 1). Representative photographs of different forms 227 

and sizes of microplastics and their FT-IR spectra are given in figure 4. 228 

Generally, microplastics included a wide range of sizes, ranging from 1μm to 5mm in length [40]. 229 

In Haihe River [34], the dominant particle size in the water column was 200–500 μm, accounting 230 

for 34.1 ± 7.2% of the total MPs, followed by 100–200 μm (23.3 ± 3.7%) and 500–1000 μm 231 

(16.9 ± 4.1%) size ranges and size of < 1mm contributed high proportions of microplastics. 232 

Smaller MPs dominated most of the rivers. Larger MPs (e.g., ~5mm) dominated only in a few 233 

rivers such as Lijiang, Qing, Ganga and Citarum (see Table 1). 234 

Microplastics can be of different colors [41]. Colored (pigmented, translucent), non-colored 235 

(white, transparent, non-pigmented), and opaque (black, dark) all kinds of MPs were detected in 236 

the reviewed studies. In the Wei River, 93.6% includes colorless microplastics, red (2.8%), black 237 

(2.2%), and blue (1.6%). Similarly, in the Chao Phraya River Estuary, Thailand white and 238 

transparent particles were detected in the majority of surface water samples with 50.6%, and 239 

16.4%, respectively, and blue (14.5%) and green (7.7%) [42]. In addition, multiple colors of 240 

microplastic were observed in Pearl River including red, black, blue, white, yellow, green, and 241 

transparent and white (65.6%) is the most dominant microplastic detected [43]. In some studies, 242 

there were no descriptions or identification of colored microplastics. The colored microplastics 243 

including red, blue, green, and black are ingested by goldfishes and mackerels [44].  244 
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 245 

Figure 4: (A) Morphological characteristics of microplastics. (a) fragment, (b) fiber, (c) film and (d) foam 246 
[45](B) Microplastics of different size ranges (A) 1-5 mm, (B) 0.5-1 mm, (C) 0.053-0.5 mm, (D) MPs under 247 
a microscope at 10x magnification. [46](C) FT-IR spectrums of sample (red line) and reference (blue line) 248 
[35]. 249 

 250 

7. Material characteristics of microplastics 251 
 252 

Commonly used plastic materials consist of different polymer types, including polypropylene (PP), 253 

polyethylene (PE), polystyrene (PS), polyvinylchloride (PVC), polyethylene terephthalate (PET), 254 

polyamides (PA), etc. [47]. These are the common types of plastic polymers released into the 255 

environment[38,48]. 256 

Dominant polymer types of microplastics detected in Asian rivers were PE, PP, PET, and PS. In 257 

West River in China, PP was abundant in comparison to other samples which covers 40% and that 258 

was followed by PE (29%) and PS (20%)[49]. Synthetic polymers in Haihe River include PE 259 

(28.2%), poly (ethylene-propylene) (25.9%), PA (13.2%), PS (10.3%), polyurethane (4.6%), 260 
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cellulose (1.7%), and PET (1.2%)[34]. Additionally, in the Han River, polymers include 23.1% of 261 

silicone, 16.9% PS, 15.4% PP, 13.8% polyester, and 30.8% of other plastic particles[35]. In 262 

Surabaya River, a total of five different types of microplastics including low-density polyethylene 263 

terephthalate (LDPE), PP, PS, PE, and PET were identified by FTIR. LDPE was the most dominant 264 

microplastics in surface (44–68%), middle depth (39–73%), and river bottom (39–73%), followed 265 

by PP and PE in all three depths[50].  266 

8. Sources of microplastics in river water 267 
 268 

Identification of potential sources of microplastics is still challenging. Aquaculture activities and 269 

industrial products were identified as the causes of microplastics pollution in the Qin River[51]. 270 

In Haihe River, rubber, plastics coating, fragments, raw materials in industrial resins and leak out 271 

during transportation and production, plastic bags, packaging materials, textiles, fishing activities 272 

such as fishing nets, rope, and materials used in food packaging, laboratory ware were reported as 273 

the main sources of microplastics[34]. Effluent from the wastewater treatment plant contributed 274 

high levels of microplastics in surface water and surface runoff, fishing, shipping activities, 275 

beautifying products, and personal care products were the main sources of microplastics in Yulin 276 

River[52]. In the Tuojiang River basin, poor water quality was an indicator of more microplastics 277 

pollution indicating the impact of secondary industries of cities with higher gross domestic product 278 

[31]. The MPs in Koshi river basin in Nepal were coming from untreated sewage from effluents 279 

and solid wastes from households, cities, agricultural sectors, urbanization, and atmospheric 280 

shipping [36]. 281 

Fibers in the water most likely released from clothing, carpet, textiles, and washing [53]. Films are 282 

primarily released into the environment from plastic bags and packaging materials. Foam-shaped 283 

microplastic comes into the environment from styrofoam[54]. Pellets are spilled during 284 

transportation and processing [55], microbeads used in cosmetic products, and air-blasting cleaner 285 

in the industry [56]. Colored and transparent microplastics are released from the packaging, 286 

clothing, and other plastic items [57].  287 

9. Conclusions and future perspectives 288 
 289 
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Microplastics have emerged as a significant global contaminant in river systems. Studies have 290 

shown that their concentration and distribution are influenced by factors such as economic 291 

development and population density in surrounding area[58]. In Asia, reported concentrations of 292 

microplastics river waters vary widely across literature.  293 

Accurate assessment and quantification of microplastics depend heavily on sampling techniques, 294 

sample preparation protocols, and polymer identification protocols. However, the lack of 295 

standardized methodologies across these stages remains a major challenge, also for comparison of 296 

results from different studies. River water, being a vital source for drinking, agriculture, and 297 

aquatic ecosystems, directly affect human and environmental health, highlighting the urgency of 298 

addressing microplastic pollution.  299 

Our review found a limited number of studies on microplastics in Asian rivers, with a 300 

disproportionate focus on China. There is a pressing need for more comprehensive research across 301 

other Asian countries to better understand the spatial and temporal distribution of microplastics 302 

and their potential impacts. Future studies should focus on diverse river regions and biotopes to 303 

assess contamination patterns more thoroughly.  304 

A more detailed investigation into the sources, migration pathways, and transformation processes 305 

of microplastics is also necessary to evaluate their ecological and health risks. Furthermore, 306 

seasonal variation in the abundance should be examined using standard methods for sampling, 307 

sample preparation, and analysis. Current inconsistencies in sampling techniques (e.g., site 308 

selection, sample volume, collection tools), sample processing (e.g., filtration, digestion, 309 

separation), and analytical methods (e.g., microscopy, spectroscopy) contribute to significant 310 

uncertainties in reported microplastic concentrations. 311 

Another critical gap is the inconsistent reporting on the absence of method recovery data, which 312 

affects the reliability of results. It is unclear whether the studies reviewed included recovery-313 

corrected concentrations. Additionally, temporal variations microplastic abundance may result 314 

from changes in river flow rate and water volume, emphasizing the need for long-term monitoring. 315 

Finally, there is a lack of impact assessments, particularly regarding the biological effects of 316 

microplastics on aquatic ecosystems. Future research should prioritize evaluating the ecological 317 
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and toxicological consequences of microplastic pollution in the river systems to inform policy and 318 

management decisions in Asia and beyond.  319 
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Table 2: Overview of key parameters characterizing microplastics in river waters across Asia. 
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River name Country Sample 
collection  
year 

Abundance  
(Mean ± SD) items/m3 

Shape Color type Size (mm) Material type Reference 

Tuojiang China - 911.6 ± 199.7 to 
3395.3 ± 707.2 

Fiber*, film, foam, 
fragment 

Black, multicolor, 
white* 

<0.5, 0.5 – 1*, 1 – 2.5, 2.5 
- 5 

PP*, PE, PS, PVC  [31] 

Wei China 2017 3670 – 10700  Film, fiber*, foam, 
fragment, pellet 

- <0.5*, 0.5 – 1.0, 1. – 2.0, 
2.0 – 3.0, 3.0 – 4.0, 4.0 – 
5.0, >5.0 

PE, PVC, PS [59] 

2022 4670–12300 Fiber*, fragment, film - <0.5*, 0.5–1, 1–3, 3–5 PE*, PVC, PS, PP [60] 
Wei China 2022 1033 - 8333 Fibers*, fragments* film, 

granule 
Black*, 
white/transparent* 

<0.5* 0.5—1, 1—5, 1—2, 
2—5 

PP*, PE, PS, PET and 
PVC 

[61] 

Wei River China - 2900–10300 Fiber*, debris* - - PE*, PP* PET [62] 
Lijiang China - 0.13 – 1.50 Flake*, fiber, film, granule, 

line, string, foam 
Colored*, white,  
Transparent, black 

0.075 – 0.3, 0.3 – 1, 1 – 5* PP/PE*, PP, PE, PB, PVC, 
PS, PA, Polyether sulfone 

[63] 

Qing China 2019 170 ± 110 – 260 ± 200 Fragments*, fiber, films, 
pellets 

- Not reported PE, EPR*, ABS, EPR, 
PE/PVA, PE/TPX, 
PS/PAC, PS/PE  

[6] 

Yulin 
  

China - 1.30 Fiber/line, film/fragment,  
pellet/foam* 

- <0.1*, 0.1 – 0.25, 0.25 – 
0.5, 0.5 - 5 

PE*, PP, PS [52] 

Haihe 
 
 

China 
 

- 0.69 – 74.95 
 

Fiber*, fragment, film, 
foam, pellet 

White*, transparent,  
black, brown/gray,  
blue/green, red 

<0.05, 0.05 – 0.1, 0.1 – 
0.5, 0.5 – 1, 1 – 2, 2 – 5 

PE*, PE-PP, PA, PP, PS, 
PU, cellulose, PET 

[34] 

2019 9200 ± 2200 Fiber/line*, fragment, film, 
pellet, foam 

Black*, transparent, 
blue, green 

<0.05, 0.05 – 0.1, 0.1 – 
0.2, 0.2 – 0.5*, 0.5 – 1, 1 – 
2, 2 – 5,  

PE*, PP, cellulose, PS, 
PEs, PET 

[64] 

Manas China 2019 14000 ± 2000 – 17000 
± 4000 

Fiber*, fragment, film White*, black, red, blur, 
transparent 

<0.1, 0.1 – 0.3, 0.3 – 1.0*, 
1.0 – 2.0, 2.0 – 5.0 

PVC, PC [65] 

- 21000 ±3000 – 
49000±3000 

Fiber*, fragment, films, 
foam, pellet 

Black, white, red, blue, 
yellow, transparent 

0.1-1.0* PP, PET [66] 

Chishui  China - 1770 to 14330 Fiber*, block, 
foam, film 

White*, transparent,  
black, blue, green, red 

 <0.05, 0.05 – 0.5*, 0.5 - 1, 
1 – 1.5, >1.5  

PE*, PP, PS, PVC [58] 

Pearl  
(Xijiang river) 

China -  2.37 ± 0.70 Fragment, film*, fiber, 
foam, pellet  

Black, colored, white, 
transparent 

0.355 – 0.499*, 0.500 – 
0.709, 0.710 – 2.799, 2.800 
– 5.000 

PS, PE*, PP, EVA [67] 

2017 379 - 7924 Fiber*, fragment, film White*, red, black, blue, 
yellow, green, and 
transparent 

0.02–1*, 1–2 PP*, PE, PET [68] 

2016 - 
2017 

570 ± 710 Sheet*, fragment, fiber, 
foam, spherule 

White/ transparent*, 
red, blue, green, black 

<0.25*, 0.25 – 0.45, 0.45 – 
1.0. 1.0 – 5.0 

PP*, PE, PET, PS, PVC, 
polyvinyl alcohol, 
PA/nylon, ethylene vinyl 
acetate, alkyd, PET,  
PS, PVA, PA, EVA, ABS, 
PC, PU, PMMA, PAN 

[69] 

2022 290,000 - - 0–0.03*, 0.03–0.050, 0.05–
0.1, 0.1–0.2, 0.2–0.5 

PET*, PUs, vinyl mq resin, 
PE, acrylates, PP, PVC 

[70] 

2020 8140 ± 4530 Fragment*, fiber, film Nonpigmented-
transparent*, pigmented 
white, black, blue, 
green, red, yellow 

0.01-0.1*, 0.1–1, 1–5 Polyolefin elastomer*, 
PET, PU acrylate, epoxy 
resin, phenol formaldehyde 
resin, silastic, PA, PE 

[71] 

2020  545.4 Fiber*, Granule, fragment, 
film 

Gray*, green*, white, 
transparent, black 

<0.5*, 0.5–1, 1–2, 2–3, 3–
5 

PE*, PVC, PP, PS, 
ethylene/acrylic acid 

[72] 

2020 294.6 White*, gray*, 
transparent, black, green 
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Beijiang China - 0.56 ± 0.45 Foam, film*, fragment, 
fiber 

Not reported 0.1-0.6, 0.6-2.0*, 2-5 PE, PP*, PS, PVC, PET [45] 

West  
 

China 2019 2990 – 9870  Fiber, fragment, pellet, 
film 

Not reported <0.5*, 0.5 – 1.0, 1.0 – 5.0  PP*, PE, PS [49] 

Yangtze China 2016 480 to 21520  Fiber*, fragments, granule Not reported <0.5*, 0.5 – 1, 1 – 2, 2 – 5   PEs*, PP, PE, PS [73] 
Pum Qu China - 63±18 Fiber*, Pellet Blue*, black, red, white, 

transparent, purple 
0.1 – 0.5, 0.5 – 1, 1 – 2, 2 – 
3, 3 - 5 

PE*, PP, PET, PS [36] 

Dafeng China 2017 0.3-2.5 Fiber*, fragment, foam, 
film 

White* < 0.3, 0.3–0.5, 0.5–1,1–5  PET *, rayon*, 
Polybutylene terephthalate, 
polyoxymethylene, PS, 
polyethene 

[74] 
2018 0.04-0.9 

Yongjiang China 2018 500 - 7700 Fiber*, fragment, pellet, 
film 

Blue*, green, red, 
purple, White and 
transparent  

>0.3, 0.3–1*,1–3* PE*, PET, Nylon, PP, [75] 

Qin China 2018 0.1-5.6  Fiber*, line, sheet, 
fragment, foam 

Black*, white, blue, 
green, red, yellow 

<0.075, 0.075-0.3, 0.3-1,1-
5* 

PP*, PE, PET, PS, 
cellophane, PAN, PVA, 
nylon, LDPE 

[76] 

Qiantang China 
 

2020, 
2021 

1500–9400 Fragment*, fiber, sheet, 
foam 

White* 0.05–0.2*, 0.2–1*, 1–3, 4–
5 

PET*, PVC, PP, PE, PS [77] 

Beijiang river China 2019 3183 Fragment*, fiber, film, 
sphere 

White*, yellow, blue, 
black, red, green  

< 0.5*, 0.5-1, 1-2, 2-3, 3-4, 
4-5 

- [78] 
Pearl river 7571 
Yellow China - 497000 – 930000  Fragment, fiber*, particles - <0.2*, 0.2 – 0.5, 0.5 - 5 PE, PP, PS [79] 

2021 2510830 ± 2971270 - - 0.02–0.05* 0.05–0.1, 0.1–
0.2, 0.2–0.5  

PBS*, PET*, PP 
carbonate, PS, PA, PE, PP, 
PU, Polybutylene adipate-
co-terephthalate, PVC, PC, 
polymethyl methacrylates, 
poly tetra fluoroethylene 

[33] 

2021 432500 ± 240540 PP *, PBS, PC, PET, PA, 
PE, PS, PU, PVC, PC, 
polymethyl methacrylates, 
poly tetra fluoroethylene, 
polyacrylamide, polyvinyl 
alcohol, PBadipate-co-
terephthalate 

Yellow China 2023 6,400 ± 3,400 Fiber*, particles, 
fragments, and films 

transparent, gray, 
black*, red, yellow, 
blue, green, and purple. 

<0.1, 0.1–0.2, 0.2–0.5, 
0.5–1*, 1–2*, 2–3, 3–4, 4–
5  

PET*, PA, PP, PE, 
PS, PVC, PVA, PAN, 
PVS, EVA 

[80] 

Songhua China 2019 6670 - 160000 Line*, fiber* flake, 
granule, film, foam 

White*, blue, red, 
transparent, green, 
yellow, gray, black, and 
purple 

0.05-0.2, 0.2-0.5,0.5-1*, 1-
2, 2-5 

PE*, PP, PS, PET, PA [81] 

Yulong China 2020 0–4000 Fiber*, film, fragment Blue*, white, black, red 0.05-0.5*  PP, PS, and PET  [82] 
Southern 
Jiangsu Canal 

China 2021 9590 ± 3950 Fragment*, bead, fiber, 
pellet, film 

colorless or white* <0.1*, 0.10–0.25, 0.25–
0.50, 0.50–1.00, >1.00  

PET*, PC, PE, chlorinated 
PE, PU 

[83] 

Meishe river  China 
 

2021 3000–10000 Fiber*, fragment, film White*, black, 
transparent, 

<0.1, 0.1–0.5*,0.5–1, 1.0–
5.0 

PE*, poly octadecyl 
acrylate, PP, cellophane, 
poly decyl methacrylate, 
PET, PS 

[84] 

Dagu river 
 

China 2019 680-3960  Fiber*, foam, fragment Colorless*, red, black, 
blue 

0.06 – 0.1, 0.1 – 0.5*, 0.5 – 
1, 1 –2, >2 

PP*, PE*, PVC*, PS, PET, 
acrylonitrile-butadiene-sty-
rene copolymer, PA, PC, 
polyether plastics 

[85] 
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Lhasa River China 2019 630 Film*, fiber, fragments, 
pellet, foam 

Transparent *, black, 
blue, green, red, yellow 

0–0.5*, 0.5-1, 1-2, 2-3, 3-
4, 4-5 

PP*, PE*, PA, PVC, PS [86] 

Songhua river China - 4020 Fiber*, debris, pellet, film, 
foam 

Yellow*, white, red, 
transparent 

<0.5*, 0.5-1, 1-2, 2-3, 3-5 PE*, PET, PS, PP, high-
density PE, PVC, PU 

[87] 

Fengshan  Taiwan 2018 334 – 1058  Fiber*, fragment Not reported 0.05 – 0.297*, 0.297 – 5.0 PE*, PET, PA, PEs, PU, 
polyvinyl alcohol, 
Phenolic resin 

[88] 

Maozhou Hongkong 2019 3500±1000 – 
10500±2500 

Fragment*, film, fiber, 
foam 

White, black, yellow, 
blue, transparent* 

0.01 – 0.1*, 0.1 – 1.0, 1.0 – 
5.0  

PE*, PP, PS, PVC [89] 

Chao Phraya Thailand 2018 104  Fibers, fragments*, pellets, 
films 

White, transparent, blue, 
green  

0.053 – 0.5*, 0.5 – 1.0, 1.0 
– 5.0 

PP*, PE, PS, PEs, 
cellophane, EVA, 
polytetrafluoroethylene 

[46] 

2019 48 ± 8 Fragment*, pellet, fiber, 
film 

Green, blue, red, 
yellow, white*, 
transparent, 

0.05 – 0.3*, 0.3 – 0.5, 0.5 – 
1.0, 1.0 – 5.0 

PP*, PE, PS, PEs, PU, PB [90] 

Tapi-
Phumduang 

Thailand 2019 1770±280 Fibers*, 
fragments 

Black*, blue, white, 
green, red 

<1*, 1 – 5  Rayon*, PP, PE, PET, 
nylon  

[41] 

Chi river Thailand 2019 141 Fiber*, fragment, pellet, 
foam 

Dark blue*, white, 
black, purple, blue, red, 
pink, green, yellow 

1.001–2*, 0.051–0.25, 
0.251–0.5, 2.001–5 

PP*, PVC, PE, acetate 
fiber, and PEs 

[91] 
Pong river 

Ganga India 
 

- 0.380 to 0.684 Fibers, film*, foam, 
fragments 

Black, blue, brown, 
White*, transparent,  
others 

<1, 1 – 2.5, 2.5–5*, >5 PE*, PS, PVC, PE, PEs, 
cellophane 

[92] 

2022 2800000–4200000 Fiber*, film, fragment, 
pallet 

Black*, green, red, blue, 
yellow, orange, purple, 
and brown 

- PE*, propylene, PVC, PS, 
PA, PVC, PET, PU 

[32] 

Ganga India - 17000-36000 films, foams, fragments, 
and filaments 

white, brown, blue,  - PET, rayon, polyester, PV [93] 

Cooum river 
India - 89 in total Fiber*, bed, pellet Colored*, colorless <1*, 1-3, 3-5 not reported [94] 
India - 20000-50000 Fiber *, film, pellets, 

fragments, beads, foam. 
Transparent* <1* PET*, PP* [95] 

Brahmapu
tra River 

India 2022 0.14 ± 0.11 Fiber*, fragment, and film Blue*, black*, and red*, 
amber, yellow, and 
green 

1.056 ± 1.021 nylon, PE*, PP, and 
isotactic polypropylene 
(iPP) 

([96]) 

Periyar River India - 122890 Fiber, fragment and 
filament 

- - PE, PP [97] 

Thamirabarani 
River 

India - 27730 ± 2290 Fiber*, fragment, foam, 
pellet 

red*, transparent, black, 
white, blue, green, 
yellow 

<0.5 0.5–1, 1–2, 2–3*, 3–
4, and 4–5 

PE, PP, blended 
polyethylene-
polypropylene (PE-PP), 
PA, PU 

[98] 

River Gomti India - 4200-8380 - - - PE*, PP* [99] 
Arakawa  Japan 2019 - 

2020 
1.8 - - 0.5 – 1, 1 – 2*, 2 – 3, 3 – 4, 

4 – 5  
PE*, PP, PS [100] 

Arakawa 
River 

Japan 2020 & 
2021 

2.21 ± 1.48 - - 0.5–1 PE*, PP, PS  [101] 

Umeda river  Japan - 600-2500 Flake*, filament, fragment, 
spherule 

 0.075-0.3,0.3-5* PE*, PVC, PP [102] 

Citarum Indonesia - 0.0574 ± 0.025 Fragment*, fiber Blue*, black, 
transparent 

0.3-0.5, 1–5* PE*, PP [103] 

Surabaya Indonesia 2019 1.5 – 43.1 Film*, fragments, foam,  
pellet, fiber 

Transparent*, white, 
blue, red, black, yellow 

0.3 - 5 PE*, PP, PS, PET [50] 

Cisadane river Indonesia - 13.33 - 113.33 Fragment*, foam, fiber, 
granules 

not reported <0.3, 0.3-0.5, 0.5-1*, >1 PE*, PS*, PP*, PU, PET, 
cellulose acetate group, 
nylon 6/9, PA, PEs 

[104] 
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Tallo river Indonesia 2019 0.74 ± 0.46 to 3.41 ± 
0.13 

Fragment*, line, film, 
pellet 

Blue*, transparent, 
white, red, green, black 

larger MPs*, Smaller MPs PE*, PP, 
Poly(styrene:butadiene) 

[105] 

Pekalongan 
River 

Indonesia - 45200 - 99100 Fragment*, film, pallet, 
fiber, foam 

Black*, blue, green, red, 
transparent, yellow  

0.3-1, <0.1*, 1-2, 2-3, 4-5 PS, PEs, PA [106] 

Metro river 
 

Indonesia 2022 73550 Fragment*, fiber, soft film, 
pellet 

Clear*, blue, yellow, 
red, grey, white, green, 
orange, black, mixed  

0.001-1*,1-5 - [107] 

Cisadane 
River 

Indonesia - 1.6 - 36.0 Fragment*, fiber Transparent *, blue, 
brown, cream, red, 
black, 

0.065- 4.932 fragment 
0.023 - 2.444 fiber 

PET, PP [108] 

Mahakam 
River 

Indonesia - 19200 ± 1800 to 
58500 ± 3500 

Fragments* pellets, fibers, 
films, and foams 

yellow, green, red, blue, 
black, and transparent* 

>1*, 1 to 2, 2 to 3, 3 to 4, 
and 4 to 5 

PE*, PP*, [109] 

Karang 
Mumus River 

Indonesia 2023 3610 ± 1200 Fiber Fragment Film Bead   PE*, PS, nylon, olefin 
fiber, PP 

[110] 

Klang Malaysia 2019 500 – 4500  Fiber*, fragment, pellets Transparent*, black, 
red, blue 

< 0.3, 0.3 – 1.0*, >1.0 PA*, PE [111] 

Kelantan river Malaysia 
 

- 179600  Fiber*, fragment, film, 
pallet 
 

Transparent*, red, 
green, orange, brown, 
yellow, purple, pink 

<0.3, 0.3-0.5, 0.5-1, 1-5 PP, PE, PET, nylon, 
phenoxy resins, 
poly(methyl acrylate), 
poly(methyl 
methacrylate), PS, polytetr
afluoroethylene, PU, rayon 
  

[112] 

Langat river 1464800 Transparent*, red, 
green, orange, brown, 
yellow, purple 

<0.3, 0.3-0.5, 0.5-1, 1-5* 

Kemena river Malaysia - 60000 - 128000 Fiber*, film, foam, 
fragment 

Blue*, pink, yellow, 
black, transparent 

0.1 – 1*, 1-2, 2-3. 3-4, 4-5  PE, PS, PC, PET [113] 
Niah river 
Nakdong  South Korea 2017 293 ± 83 to 4760 ± 

5242 
Fragment*, fibers, spheres,  
films 

- <0.3*, 0.3 – 1, 1 - 5 PP*, PEs, PE, PA, PS, 
alkyd, acrylic, poly(EVA), 
PU, PVC, poly(acrylate-
styrene) 

[18] 

Han  South Korea 2018 7.0 ± 12.9 (surface)  Fragment*, fiber - 0.1 – 0.3*, 0.3 – 0.6, 0.6 – 
1, 1 - 5 

PE, silicone*, PS, PP, PEs, 
PU, 
polytetrafluoroethylene, 
rayon, PVC, nylon, acrylic, 
polyolefin 

 [35]  
102.0 ± 50.3 
(depth=2m) 

Arun 
 

Nepal - 142 ± 63 Fibers*, Pellet Blue*, black, red, white, 
transparent, purple 

0.1 – 0.5, 0.5 – 1, 1 – 2, 2 – 
3, 3 - 5 

PE*, PP, PET, PS [36] 

Sunkoshi Nepal - 308 ± 14 Fiber*, pellet Blue*, black, red, white, 
transparent, purple 

0.1 – 0.5, 0.5 – 1, 1 – 2, 2 – 
3, 3 - 5 

PE*, PP, PET, PS [36] 

Tamor Nepal - 233 ± 38 Fibers*, Pellet Blue*, black, red, white, 
transparent, purple 

0.1 – 0.5, 0.5 – 1, 1 – 2, 2 – 
3, 3 - 5 

PE*, PP, PET PS [36] 

Saptakoshi Nepal - 225 ± 141 Fibers*, Pellet Blue*, black, red, white, 
transparent, purple 

0.1 – 0.5, 0.5 – 1, 1 – 2, 2 – 
3, 3 - 5 

PE*, PP, PET PS [36] 

Saptagandaki Nepal 2022 61,200 ± 27800 Fragment*, Pellet, fiber Blue*, transparent, 
black, red 

0.03-0.1*, 0.1-0.2, 0.25-0.5 PET*, Cellophane, PE, 
PVC 

[114] 
2022-
2023 

24,700 ± 10800 

Buriganga Bangladesh 2021 4,330 ± 580 - 43,670 ± 
580 

Fragment*, fiber, Foam, 
pellet, and film 

Red*, transparent, blue, 
green, white, black, 
yellow 

0.3–1,1–3*, 3-5 PP*, PE, PS, PVC, PET, 
PA 

[115] 

- 250000 - 117000 Fiber, fragment*, foam, 
film, pellet 

Blue*, pink, transparent, 
red, violet, black 

<0.5*, 0.5-1, 1-5 PET*, EVA, High-density 
PE, Acrylonitrile butadiene
 styrene, Cellulose 
acetate*, Nylon 

[116] 
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* Most abundant 
PVC- Polyvinyl chloride 
PP- Polypropylene 
PET- Polyethylene terephthalate 
PS- Polystyrene 
PE- Polyethylene 
PA- Polyamide 
PU- Polyurethane 
PC- Polycarbonate 
PB- Polybutylene 
PBS- Polybutylene succinate 
PEs- Polyester 
EVA- Ethylene-vinyl acetate 

Karnafully Bangladesh 2020 570 ± 70 - 6.63 ± 520 Fiber*, fragment, film, 
pellet 

Blue*, 
transparent/white, black, 
red, green 

<1*, 1-5 PE*, PET, PP, PA (Nylon), 
rayon 

[117] 

Karnaphuli Bangladesh 2019 120111 items/km2 Fiber or thread*, fragment, 
foam, film, pellet, 
microbead 

Black*, purple, white, 
blue, green, translucent, 
red, pink, brown 

0.3-0.5 *,0.5 - 1, 1 - 5 PET*, PA, PE, PS, alkyd 
resin, cellophane, 
polyvinylidene fluoride, 
polyether urethane 

[118] 
2020 152222 items/km2 
2020 164444 items/km2 

Lower Ganges 
River  

Bangladesh - 10,670 - 20,330 - - - EVA, PS, PP, PE, and 
nylon 

[119] 

Surma River Bangladesh - 37330–686670 fibers, fragments, and 
microbeads 

- <0.2* PE*, PA, PP, Cellulose 
acetate (CA), PET, and PS 

[120] 

Surma River Bangladesh - 12330 ± 2980 Fiber* Black*, transparent 1–2* - [121] 
Aras river 
 

Iran 
 

2021 12.8 ± 10.5 Fiber*, fragment, film, 
foam 

Black*, white, gray, 
brown, blue, 
transparent, red, green, 
yellow 

0.1-1, 1-2*, 2-3, 3-4*, 4-5 PE*, PA, cellophane, PS [122] 

Mekong river 
Delta (Tien 
River) 

Vietnam 2019 53.8 ± 140.7 Fiber*, fragment, 
microbeads, pellets, films, 
foams 

Blue*, red, white, green, 
yellow, and grey 

- PE*, PP, PEs [123] 

Mekong River Cambodia and  
Vietnam 

2019 24 Fiber *, fragments, film - - PET*, PP, PE [124] 

Ravi Pakistan 
 

2020 & 
2019 

768 ± 869 Fiber*, fragments, film, 
sheet, foam, beads 

Transparent*, black, 
brown 

0.05-1.5, 1.5-3, 3-5* PP*, PE*, PEs, PS [125] 
1324 ± 1925 

2021 66000 Fiber*, fragment, sheet, 
cube 

not reported not reported PVC*, PS, PP, PE [126] 

Swat river Pakistan 2021 305.79 ± 289.66 Fiber*, foam, fragment, 
sheet 

not reported 0.3*, 0.150, 0.05 not reported [127] 



A systematic review of microplastic  
pollution in rivers across Asia 

 

Smriti Bastakoti1, Nabin Adhikari2, Bhanu Bhakta Neupane2, Mohan B. Dangi3, Basant Giri1* 

1 Center for Analytical Sciences, Kathmandu Institute of Applied Sciences, Kathmandu, Nepal 

2 Central Department of Chemistry, Tribhuvan University, Kathmandu, Nepal 
3 Department of Geography and City & Regional Planning, California State University, Fresno, CA, USA 

 

Correspondence: 

Dr. Mohan B. Dangi 

Email: mdangi@csufresno.edu 

California State University, Fresno, CA, USA 

Dr. Basant Giri 

Email: bgiri@kias.org.np 

P.O. Box 23002 Kathmandu, Nepal 

 

 

 

 

Supplementary information 
 

 

 

 

 

 

 

 

mailto:mdangi@csufresno.edu
mailto:bgiri@kias.org.np


List of Papers Included for Review 

1. Zhou, G., Wang, Q., Zhang, J., Li, Q., Wang, Y., Wang, M., & Huang, X. (2020). 
Distribution and characteristics of microplastics in urban waters of seven cities in the 
Tuojiang River basin, China. Environmental Research, 189, 109893. 

2. Ding, L., fan Mao, R., Guo, X., Yang, X., Zhang, Q., & Yang, C. (2019). Microplastics in 
surface waters and sediments of the Wei River, in the northwest of China. Science of the 
Total Environment, 667, 427-434. 

3. Zhao, H., Li, P., He, X., & Ning, J. (2023). Microplastics pollution and risk assessment in 
selected surface waters of the Wei River Plain, China. Exposure and Health, 15(4), 745-
755. 

4. Zhang, L., Xie, Y., Zhong, S., Liu, J., Qin, Y., & Gao, P. (2021). Microplastics in 
freshwater and wild fishes from Lijiang River in Guangxi, Southwest China. Science of the 
Total Environment, 755, 142428. 

5. Wang, C., Xing, R., Sun, M., Ling, W., Shi, W., Cui, S., & An, L. (2020). Microplastics 
profile in a typical urban river in Beijing. Science of the Total Environment, 743, 140708. 

6. Mao, Y., Li, H., Gu, W., Yang, G., Liu, Y., & He, Q. (2020). Distribution and 
characteristics of microplastics in the Yulin River, China: Role of environmental and 
spatial factors. Environmental Pollution, 265, 115033. 

7. Liu, Y., Zhang, J., Cai, C., He, Y., Chen, L., Xiong, X., ... & Liu, W. (2020). Occurrence 
and characteristics of microplastics in the Haihe River: an investigation of a seagoing river 
flowing through a megacity in northern China. Environmental Pollution, 262, 114261. 

8. Liu, Y., You, J., Li, Y., Zhang, J., He, Y., Breider, F., ... & Liu, W. (2021). Insights into 
the horizontal and vertical profiles of microplastics in a river emptying into the sea affected 
by intensive anthropogenic activities in Northern China. Science of the Total 
Environment, 779, 146589. 

9. Wang, G., Lu, J., Li, W., Ning, J., Zhou, L., Tong, Y., ... & Xiayihazi, N. (2021). Seasonal 
variation and risk assessment of microplastics in surface water of the Manas River Basin, 
China. Ecotoxicology and environmental safety, 208, 111477. 

10. Wang, G., Lu, J., Tong, Y., Liu, Z., Zhou, H., & Xiayihazi, N. (2020). Occurrence and 
pollution characteristics of microplastics in surface water of the Manas River Basin, 
China. Science of the total environment, 710, 136099. 

11. Li, J., Ouyang, Z., Liu, P., Zhao, X., Wu, R., Zhang, C., ... & Guo, X. (2021). Distribution 
and characteristics of microplastics in the basin of Chishui River in Renhuai, 
China. Science of The Total Environment, 773, 145591. 

12. Lam, T. W. L., Fok, L., Lin, L., Xie, Q., Li, H. X., Xu, X. R., & Yeung, L. C. (2020). 
Spatial variation of floatable plastic debris and microplastics in the Pearl River Estuary, 
South China. Marine Pollution Bulletin, 158, 111383. 

13. Lin, L., Zuo, L. Z., Peng, J. P., Cai, L. Q., Fok, L., Yan, Y., ... & Xu, X. R. (2018). 
Occurrence and distribution of microplastics in an urban river: a case study in the Pearl 
River along Guangzhou City, China. Science of the total environment, 644, 375-381. 

14. Fan, Y., Zheng, K., Zhu, Z., Chen, G., & Peng, X. (2019). Distribution, sedimentary record, 
and persistence of microplastics in the Pearl River catchment, China. Environmental 
Pollution, 251, 862-870. 



15. Wu, J., Ye, Q., Sun, L., Liu, J., Huang, M., Wang, T., ... & Zhu, N. (2023). Impact of 
persistent rain on microplastics distribution and plastisphere community: A field study in 
the Pearl River, China. Science of the Total Environment, 879, 163066. 

16. Mai, Y., Peng, S., Lai, Z., & Wang, X. (2021). Measurement, quantification, and potential 
risk of microplastics in the mainstream of the Pearl River (Xijiang River) and its estuary, 
Southern China. Environmental Science and Pollution Research, 28(38), 53127-53140. 

17. Li, S., Wang, Y., Liu, L., Lai, H., Zeng, X., Chen, J., ... & Luo, Q. (2021). Temporal and 
spatial distribution of microplastics in a coastal region of the Pearl River Estuary, 
China. Water, 13(12), 1618. 

18. Tan, X., Yu, X., Cai, L., Wang, J., & Peng, J. (2019). Microplastics and associated PAHs 
in surface water from the Feilaixia Reservoir in the Beijiang River, 
China. Chemosphere, 221, 834-840. 

19. Huang, D., Li, X., Ouyang, Z., Zhao, X., Wu, R., Zhang, C., ... & Guo, X. (2021). The 
occurrence and abundance of microplastics in surface water and sediment of the West River 
downstream, in the south of China. Science of the total environment, 756, 143857. 

20. Hu, L., Chernick, M., Hinton, D. E., & Shi, H. (2018). Microplastics in small waterbodies 
and tadpoles from Yangtze River Delta, China. Environmental science & 
technology, 52(15), 8885-8893. 

21. Yang, L., Luo, W., Zhao, P., Zhang, Y., Kang, S., Giesy, J. P., & Zhang, F. (2021). 
Microplastics in the Koshi River, a remote alpine river crossing the Himalayas from China 
to Nepal. Environmental Pollution, 290, 118121. 

22. Liu, S., Chen, H., Wang, J., Su, L., Wang, X., Zhu, J., & Lan, W. (2021). The distribution 
of microplastics in water, sediment, and fish of the Dafeng River, a remote river in 
China. Ecotoxicology and environmental safety, 228, 113009. 

23. Zhang, X., Leng, Y., Liu, X., Huang, K., & Wang, J. (2020). Microplastics’ pollution and 
risk assessment in an urban river: a case study in the Yongjiang River, Nanning City, South 
China. Exposure and Health, 12(2), 141-151. 

24. Zhang, L., Liu, J., Xie, Y., Zhong, S., Yang, B., Lu, D., & Zhong, Q. (2020). Distribution 
of microplastics in surface water and sediments of Qin river in Beibu Gulf, China. Science 
of the Total Environment, 708, 135176. 

25. Dai, L., Wang, Z., Guo, T., Hu, L., Chen, Y., Chen, C., ... & Chen, J. (2022). Pollution 
characteristics and source analysis of microplastics in the Qiantang River in southeastern 
China. Chemosphere, 293, 133576. 

26. Wang, S., Zhang, C., Pan, Z., Sun, D., Zhou, A., Xie, S., ... & Zou, J. (2020). Microplastics 
in wild freshwater fish of different feeding habits from Beijiang and Pearl River Delta 
regions, south China. Chemosphere, 258, 127345. 

27. Han, M., Niu, X., Tang, M., Zhang, B. T., Wang, G., Yue, W., ... & Zhu, J. (2020). 
Distribution of microplastics in surface water of the lower Yellow River near 
estuary. Science of the total environment, 707, 135601. 

28. Qian, Y., Shang, Y., Zheng, Y., Jia, Y., & Wang, F. (2023). Temporal and spatial variation 
of microplastics in Baotou section of Yellow River, China. Journal of Environmental 
Management, 338, 117803. 



29. Ma, M., Liu, S., Su, M., Wang, C., Ying, Z., Huo, M., ... & Yang, W. (2022). Spatial 
distribution and potential sources of microplastics in the Songhua River flowing through 
urban centers in Northeast China. Environmental Pollution, 292, 118384. 

30. Shu, X., Xu, L., Yang, M., Qin, Z., Zhang, Q., & Zhang, L. (2023). Spatial distribution 
characteristics and migration of microplastics in surface water, groundwater and sediment 
in karst areas: The case of Yulong River in Guilin, Southwest China. Science of The Total 
Environment, 868, 161578. 

31. Jin, X., Fu, X., Lu, W., & Wang, H. (2023). The effects of riverside cities on microplastics 
in river water: A case study on the Southern Jiangsu Canal, China. Science of The Total 
Environment, 858, 159783. 

32. Wen, S., Yu, C., Lin, F., & Diao, X. (2022). Comparative Assessment of Microplastics in 
Surface Water and Sediments of Meishe River, Haikou, China. Sustainability, 14(20), 
13099. 

33. Jiao, J., Chen, G., Yang, Z. et al. Microplastics in Surface Waters and Floodplain 
Sediments of the Dagu River in the Jiaodong Peninsula, China. J. Ocean Univ. China 21, 
1538–1548 (2022). https://doi.org/10.1007/s11802-022-5211-z 

34. Zhou, A., Zhao, Y., Liu, M., Suyamud, B., Yuan, W., & Yang, Y. (2023). Occurrence and 
risk assessment of microplastics in the Lhasa River—a remote plateau river on the Qinghai-
Tibet Plateau, China. Environmental Monitoring and Assessment, 195(3), 433. 

35. Tang, S., Gao, L., Gao, H., & Zou, D. (2021). Characteristics and distribution of 
microplastics in the surface water of the Songhua River in China. Environmental Science 
and Pollution Research, 28, 64268-64277. 

36. Tien, C. J., Wang, Z. X., & Chen, C. S. (2020). Microplastics in water, sediment and fish 
from the Fengshan River system: Relationship to aquatic factors and accumulation of 
polycyclic aromatic hydrocarbons by fish. Environmental Pollution, 265, 114962. 

37. Wu, P., Tang, Y., Dang, M., Wang, S., Jin, H., Liu, Y., ... & Cai, Z. (2020). Spatial-
temporal distribution of microplastics in surface water and sediments of Maozhou River 
within Guangdong-Hong Kong-Macao Greater Bay Area. Science of the total 
environment, 717, 135187. 

38. Ta, A. T., Babel, S., & Haarstrick, A. (2020). Microplastics Contamination in a High 
Population Density Area of the Chao Phraya River, Bangkok. Journal of Engineering & 
Technological Sciences, 52(4). 

39. Ta, A. T., & Babel, S. (2020). Microplastics pollution with heavy metals in the aquaculture 
zone of the Chao Phraya River Estuary, Thailand. Marine pollution bulletin, 161, 111747. 

40. Chinfak, N., Sompongchaiyakul, P., Charoenpong, C., Shi, H., Yeemin, T., & Zhang, J. 
(2021). Abundance, composition, and fate of microplastics in water, sediment, and 
shellfish in the Tapi-Phumduang River system and Bandon Bay, Thailand. Science of The 
Total Environment, 781, 146700. 

41. Thamsenanupap, P., Tanee, T., & Kaewsuk, J. (2022). Evidence of microplastics in the Chi 
River Basin, Thailand: Anthropogenic influence and potential threats to edible 
arthropods. Limnologica, 97, 126030. 



42. Singh, N., Mondal, A., Bagri, A., Tiwari, E., Khandelwal, N., Monikh, F. A., & Darbha, 
G. K. (2021). Characteristics and spatial distribution of microplastics in the lower Ganga 
River water and sediment. Marine Pollution Bulletin, 163, 111960. 

43. Nayal, R., & Suthar, S. (2022). First report on microplastics in tributaries of the upper 
Ganga River along Dehradun, India: quantitative estimation and characterizations. Journal 
of Hazardous Materials Advances, 8, 100190. 

44. Ganapathy, V. S., Radhakrishnan, K., & Prakasheswar, P. (2021). A Baseline Study On 
The Occurrence And Distribution of Microplastics In The Highly Polluted Metropolitan 
River Cooum, Chennai, India. 

45. Sankoda, K., & Yamada, Y. (2021). Occurrence, distribution, and possible sources of 
microplastics in the surface river water in the Arakawa River watershed. Environmental 
Science and Pollution Research, 28, 27474-27480. 

46. Wahyuddin, K. (2023). ABUNDANCE AND CHARACTERISTICS OF 
MICROPLASTICS IN THE UMEDA RIVER, TOYOHASHI, JAPAN. 

47. Sembiring, E., Fareza, A. A., Suendo, V., & Reza, M. (2020). The presence of 
microplastics in water, sediment, and milkfish (Chanos chanos) at the downstream area of 
Citarum River, Indonesia. Water, Air, & Soil Pollution, 231, 1-14. 

48. Lestari, P., Trihadiningrum, Y., Wijaya, B. A., Yunus, K. A., & Firdaus, M. (2020). 
Distribution of microplastics in Surabaya river, Indonesia. Science of the Total 
Environment, 726, 138560. 

49. Sulistyowati, L., Riani, E., & Cordova, M. R. (2022). The occurrence and abundance of 
microplastics in surface water of the midstream and downstream of the Cisadane River, 
Indonesia. Chemosphere, 291, 133071. 

50. Wicaksono, E. A., Werorilangi, S., Galloway, T. S., & Tahir, A. (2021). Distribution and 
seasonal variation of microplastics in tallo river, makassar, eastern indonesia. Toxics, 9(6), 
129. 

51. Ismanto, A., Hadibarata, T., Kristanti, R. A., Sugianto, D. N., Widada, S., Atmodjo, W., ... 
& Abbasi, A. M. (2023). A novel report on the occurrence of microplastics in Pekalongan 
River Estuary, Java Island, Indonesia. Marine Pollution Bulletin, 196, 115563. 

52. Haribowo, R., Rubiantoro, P., Fadhilah, A., Denindya, Z. A. P., Kristanti, Y. A., Rismiati, 
W., & Arsal, M. A. (2023). Assessment of Small-Scale Microplastics Abundance and 
Characterization in Urban River: A Case Study in Metro River, Indonesia. Journal of 
Engineering & Technological Sciences, 55(2). 

53. Zaki, M. R. M., Ying, P. X., Zainuddin, A. H., Razak, M. R., & Aris, A. Z. (2021). 
Occurrence, abundance, and distribution of microplastics pollution: an evidence in surface 
tropical water of Klang River estuary, Malaysia. Environmental Geochemistry and Health, 
1-16. 

54. Anuar, S. T., Abdullah, N. S., Yahya, N. K. E., Chin, T. T., Yusof, K. M. K. K., Mohamad, 
Y., ... & Ibrahim, Y. S. (2023). A multidimensional approach for microplastics monitoring 
in two major tropical river basins, Malaysia. Environmental research, 227, 115717. 

55. Karing, D. J., Anggiani, M., Cao, L. T. T., & El-shaammari, M. (2023). Occurrence of 
Microplastics in Kemena River and Niah River of Sarawak, Malaysia. Tropical 
Environment, Biology, and Technology, 1(1), 1-13. 



56. Eo, S., Hong, S. H., Song, Y. K., Han, G. M., & Shim, W. J. (2019). Spatiotemporal 
distribution and annual load of microplastics in the Nakdong River, South Korea. Water 
research, 160, 228-237. 

57. Park, T. J., Lee, S. H., Lee, M. S., Lee, J. K., Lee, S. H., & Zoh, K. D. (2020). Occurrence 
of microplastics in the Han River and riverine fish in South Korea. Science of the Total 
Environment, 708, 134535. 

58. Kandel, B., Adhikari, N., Chetri, A.K. et al. Distribution of microplastic contamination in 
Sapta-Gandaki river system, Nepal. Int. J. Environ. Sci. Technol. (2024). 
https://doi.org/10.1007/s13762-024-06079- 

59. Islam, M. S., Islam, Z., & Hasan, M. R. (2022). Pervasiveness and characteristics of 
microplastics in surface water and sediment of the Buriganga River, 
Bangladesh. Chemosphere, 307, 135945. 

60. Haque, M. R., Ali, M. M., Ahmed, W., Siddique, M. A. B., Akbor, M. A., Islam, M. S., & 
Rahman, M. M. (2023). Assessment of microplastics pollution in aquatic species (fish, 
crab, and snail), water, and sediment from the Buriganga River, Bangladesh: An ecological 
risk appraisals. Science of The Total Environment, 857, 159344. 

61. Hossain, M. J., AftabUddin, S., Akhter, F., Nusrat, N., Rahaman, A., Sikder, M. N. A., ... 
& Zhang, J. (2022). Surface water, sediment, and biota: The first multi-compartment 
analysis of microplastics in the Karnafully river, Bangladesh. Marine Pollution 
Bulletin, 180, 113820. 

62. Fatema, K., Rahman, T., Islam, M. J., Sumon, K. A., Uddin, M. H., Hasan, S. J., ... & 
Rashid, H. (2023). Microplastics pollution in the river Karnaphuli: a preliminary study on 
a tidal confluence river in the southeast coast of Bangladesh. Environmental Science and 
Pollution Research, 30(13), 38853-38868. 

63. Vayghan, A. H., Rasta, M., Zakeri, M., & Kelly, F. J. (2022). Spatial distribution of 
microplastics pollution in sediments and surface waters of the Aras River and reservoir: 
An international river in Northwestern Iran. Science of the Total Environment, 843, 
156894. 

64. Kieu-Le, T. C., Thuong, Q. T., Tran, Q. V., & Strady, E. (2023). Baseline concentration of 
microplastics in surface water and sediment of the northern branches of the Mekong River 
Delta, Vietnam. Marine Pollution Bulletin, 187, 114605. 

65. Aslam, M., Qadir, A., Hafeez, S., Aslam, H. M. U., & Ahmad, S. R. (2022). Spatiotemporal 
dynamics of microplastics burden in River Ravi, Pakistan. Journal of Environmental 
Chemical Engineering, 10(3), 107652. 

66. Raza, M. H., Jabeen, F., Ikram, S., & Zafar, S. (2023). Characterization and implication of 
microplastics on riverine population of the River Ravi, Lahore, Pakistan. Environmental 
Science and Pollution Research, 30(3), 6828-6848. 

67. Bilal, M., Qadir, A., Yaqub, A., Hassan, H. U., Irfan, M., & Aslam, M. (2023). 
Microplastics in water, sediments, and fish at Alpine River, originating from the Hindu 
Kush Mountain, Pakistan: implications for conservation. Environmental Science and 
Pollution Research, 30(1), 727-738. 



68. Hassan, Md. A., Shetu, M. H., Miah, O., Parvin, F., Shammi, M., & Tareq, S. M. (2024). The seasonal 
variation and ecological risk of microplastics in the Lower Ganges River, Bangladesh. Water 
Environment Research, 96(8), e11103. https://doi.org/10.1002/wer.11103 

69. Zhang, F., Deng, Z., Ma, L., Gui, X., Yang, Y., Wang, L., Zhao, C., & Li, H. (2024). Pollution 
characteristics and prospective risk of microplastics in the Zhengzhou section of Yellow River, 
China. Science of The Total Environment, 931, 172717. 
https://doi.org/10.1016/j.scitotenv.2024.172717 

70. Zhang, L., Li, X., Li, Q., Xia, X., & Zhang, H. (2024). The effects of land use types on microplastics in 
river water: A case study on the mainstream of the Wei River, China. Environmental Monitoring 
and Assessment, 196(4), 349. https://doi.org/10.1007/s10661-024-12430-7 

71. Afzal, J. M., Selvam, S., Saravanan, P., Roy, P. D., Sanju, P., & Muthukumar, P. (2024). Microplastics 
in water from the Cooum River, Chennai, India: An assessment of their distribution, composition, 
and environmental impact. Groundwater for Sustainable Development, 27, 101362. 
https://doi.org/10.1016/j.gsd.2024.101362  

72. Jahan, I., Chowdhury, G., Baquero, A. O., Couetard, N., Hossain, M. A., Mian, S., & Iqbal, M. M. 
(2024). Microplastics pollution in the Surma River, Bangladesh: A rising hazard to upstream water 
quality and aquatic life. Journal of Environmental Management, 360, 121117. 
https://doi.org/10.1016/j.jenvman.2024.121117 

73. Wahyuni, N. S., Efadeswarni, Syuhada, Liza, C., Sudaryanto, A., Sulistia, S., Wahyono, I. B., Witama, 
R. O., Shiddiq, M. A., Mardani, R., & Aditya, H. R. (2024). Abundance of microplastics in Cisadane 
river—Indonesia. IOP Conference Series: Earth and Environmental Science, 1388(1), 012060. 
https://doi.org/10.1088/1755-1315/1388/1/012060 

74. Izlal, S., Ruhad, F. M., Islam, T., Rahman, M. H., & Tania, H. A. (2024). Characterization and spatial 
distribution of microplastics in Surma river, Bangladesh: Assessing water and sediment 
dynamics. Water Environment Research, 96(9), e11130. https://doi.org/10.1002/wer.11130 

75. Goswami, P., & Bhadury, P. (2024). Characteristics of microplastics in tributaries of the upper 
Brahmaputra River along the Himalayan foothills, India. Environmental Research 
Communications, 6(7), 075013. https://doi.org/10.1088/2515-7620/ad54a2 

 

76. Mendrik, F., Hackney, C. R., Cumming, V. M., Waller, C., Hak, D., Dorrell, R., ... & Parsons, D. R. 
(2025). The transport and vertical distribution of microplastics in the Mekong River, SE 
Asia. Journal of Hazardous Materials, 484, 136762. https://doi.org/10.1016/j.jhazmat.2024.136762 

77. Mukhopadhyay, P., & Valsalan, S. A. (2024). Seasonal variation, spatial distribution and risk 
assessment of microplastics in surface waters of Periyar River, Kerala, India. Environmental 
Monitoring and Assessment, 196(7), 679. 
 
 
 
 

https://doi.org/10.1002/wer.11130


78. Sukmono, Y., Hadibarata, T., Kristanti, R. A., Singh, A., Al Farraj, D. A., & Elshikh, M. S. (2024). 
Occurrence and visual characterization of microplastics from Mahakam River at Tenggarong City, 
Indonesia. Journal of Contaminant Hydrology, 267, 104440. 
https://doi.org/10.1016/j.jconhyd.2024.104440 
 

79. Gan, M., Zhang, Y., Shi, P., Cui, L., Zhang, C., & Guo, J. Occurrence, Potential Sources, and 
Ecological Risk Assessment of Microplastics in a Typical Urban River in Northern China. Available 
at SSRN 4804343. 

80. Esmeralda, V. G., & Patterson, J.-. (2024). Spatial and Vertical Distribution of Microplastics in the 
Water and Surface Sediment of Punnakayal Estuary and Upstream of Thamirabarani River, 
Southeast Coast of India (SSRN Scholarly Paper 5041243). Social Science Research Network. 
https://doi.org/10.2139/ssrn.5041243 

81.  Hamdhani, H., Abdunnur, A., Saputri, D., & Eppehimer, D. E. Presence of microplastics in surface 
waters and sediments of urban tropical river: A case study in the Karang Mumus River along 
Samarinda City, Indonesia. Ecological Engineering & Environmental Technology, 26(2), 96-108. 
https://doi.org/10.12912/27197050/196801 

82. Mishra, A. K., Singh, J., & Mishra, P. P. (2024). Microplastics in Freshwater Environment: A Case 
Study of River Gomti, Lucknow, India. https://doi.org/10.21203/rs.3.rs-5250209/v1 

83. Singh, P.K., Singh, A., Tripathi, K. et al. Insights into the seasonal variation, distribution, 
composition and dynamics of microplastics in the Ganga River ecosystem of Varanasi 
City, Uttar Pradesh, India. Environ Monit Assess 196, 1134 (2024). 
https://doi.org/10.1007/s10661-024-13307-5 
  

84. Wang, Q., Yamada, Y., Enyoh, C. E., Wang, W., & Sankoda, K. (2024). Characterization of 
Microplastics and Adsorbed/Dissolved Polycyclic Aromatic Hydrocarbons in the Biggest River 
System in Saitama and Tokyo, Japan. Nanomaterials, 14(12), 1030. 
https://doi.org/10.3390/nano14121030 

85. Yang, L., Luo, W., Zhao, P., Zhang, Y., Kang, S., Giesy, J. P., & Zhang, F. (2021). 
Microplastics in the Koshi River, a remote alpine river crossing the Himalayas from China 
to Nepal. Environmental Pollution, 290, 118121. 

 

 

 


