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Â 2016 3.35
4

World plastic production in 2016: 335million tons

(Plastics Europe 2017)

Â 1000 -2000

Ȱ!ÐÐÒÏØÉÍÁÔÅÌÙ10ɀ20 million tons of plastic end up in the
oceans eachÙÅÁÒȱ

(Worldwatch Institute)

Â 2015 4

(GESAMP WG40)

ȰThe harm of microplastics to marine life is equal to that of large

marine plastic Debris .ȱ

Source: Plastics Europe 2017

World plastic production
(Million Metric Tons, MMT)

(Cózar et al., 2014. PNAS)

4ÈÅ ÏÃÅÁÎ ÈÁÓ ÁÌÍÏÓÔ ÂÅÃÏÍÅ Á ȰÐÌÁÓÔÉÃ ×ÏÒÌÄȱ

The Challenge of Marine Microplastic pollution

7,000 - 35,000
7,000ɀ35,000Tons of f loating plastic debris
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ÂDefinition of microplastics: 
Plastic particles smaller than 5 mm

(Arthur et al. 2009)

ÂSources: 
1 primary microplastics

manufactured within that size range

2 secondary microplastics

formed via the degradation of larger 

materials
(Arthur et al. 2009)

Marine Microplastics ?

5 mm 

2004 University of Plymouth R.C.Thompson
Microplastic
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Limited Understanding

ÂData on distribution, fate and 
impact of microplastics

ÂLack of unified monitoring, 
analysis and assessment criteria

Questions and Lack of Countermeasures



Southern Coasts
Zhao et al 2015a,b

East China Sea
Zhao et al. 2014

Yellow Sea

Bohai Sea

Hainan Island

Beibu Gulf

Shandong 
Peninsula

TGD downstream
Fok et al. 2015

Qinghai Lake

Taiwan

Atlantic Ocean

Pacific Ocean

South -pole 

North -pole 
The Svalbard Archipelago

Indian Ocean

Â Over 30 Programs of NSFC 30
Â Annually Monitoring Program of MNR (2016 -2020)
Â National Key Research and Development Project of China (2016 -2020) 1

2014 Research Programs Since 2014

Â

Â

Â

Â

Â

Â

ü The abundance of microplastics in 
various habitats

ü Analytical methods
ü Ecotoxicology 
ü Ecological risk assessment
ü Microbiodegradation
ü Pollution control and management 

of plastic waste and microplastics

Main Research Aspects

Marine Microplastic Research in China

China
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Â

Completed ÔÈÅ ÄÒÁÆÔ ÏÆ Ȱ-ÁÒÉÎÅ -ÉÃÒÏÐÌÁÓÔÉÃ -ÏÎÉÔÏÒÉÎÇ 3/0Ή ÁÎÄ ÃÁÒÒÉÅÄ out
Â

Revealed the composition and quantity distribution of microplastic in coastal waters of China
Â

Established primary numerical models of microplastic transport in Bohai, Yangtze River Estuary 
and East China Sea
Â

Revealed the microplastic pollution characteristics of representative marine organisms 
in coastal waters of China
Â

Established the prediction model of plastic waste production in China 
Â

Initially constructed an ecological risk assessment method for marine micro plastic pollution
Â

Completed the survey of plastic products production and management of plastic waste in China

Recent main research outcomes 

"Monitoring and Ecological Effect Assessment of Microplastic Marine Debris"

National Key Research & Development Program, Ministry of Science and 

Technology, China

2016 6 launched in June 2016
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Marine Microplastic Research in China

Â

Nearly 30 research units in 
China are carrying out research on microplastic pollution 
of water, organisms, sediments, atmosphere, food and so 
on

Â it has spread 
throughout the land, coastal, ocean, and polar regions

2015

Ȱ0ÌÁÓÔÉÃ -ÁÒÉÎÅ $ÅÂÒÉÓ 2ÅÓÅÁÒÃÈ #ÅÎÔÅÒȟ %#.5ȱ  
founded in East China Normal University in 2015, 
first research center for plastic marine debris in 
China
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2016

MPs in surface waters 

MPs on beaches

MPs in shellfish: 0.26 particle/g (WW)

Density σ100 - 1208 particles/m2 
Component:  PE,  PP,  PS,  PET, PVC.
Shapeσfragment, film, fiber.

Sinonovacula constricta : 0.16 particle/g  
Ruditapes philippinarum : 0.49 particle/g  
Perna viridis : 0.12 particle/g 

Density σ0.29  (0.001-2.35) particles/m 3

Component:  PE, PP and PS;
Color:   white, blue;
Shapeσline, film, fragment, foam spherules

MPs distribution in 2016, SOA, China

Marine Microplastic Research in China

0.167 0.138 n/m3

680.0 284.6 nm3

955.6 848.7 n/m 3

1245.8 531.5 n/m3

Changjiang

East China Sea

Jiaojiang

Oujiang

Minjian
g

4137.3 2461.5 n/m3

Size

Color

Type

Science of the TotalEnvironment633 (2018) 1206ɀ1216

Distribution of marine micro plastics in China 
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MPs abundance varied from 

20 to 340 n/kg

Fber (93%), trans -parent (42%) 

and small MPs (<1 mm) (58%) 

were the most abundant types. 

Main source of MPs in the 

Changjiang Estuary was from 

washing clothes

MPs in Estuarine Sediments

Variation Range: 
0.9 - 4.6 items/g; 
1.5 - 7.6  items / indi .

Average Density: 
2.2 items/g; 
4.0 items/ indi . 

Fibers

fragments

pellets

Mytilus edulis

MPs in Shellfish

Marine Microplastic Research in China



2016 (a) (b)
Plastic distribution (a) of summer sea surface in Bohai (2016) and
Simulation of Bohai floating microplastic seasurface distribution (b)

The microplastic particles released from the Bohai , the Yangtze Estuary, the Yellow River Estuary, the Pearl River Estuary and the Red
Estuary are diffused outward under the influence of the marine dynamic conditions, forming the outward form of the distribution center
of the high concentration of the estuary

Numerical simulation of diffusion and transport of f loating marine plastics in 
estuaries and offshore waters

Marine Microplastic Research in China

(From "Monitoring and Ecological Effect Assessmentof Microplastic Marine$ÅÂÒÉÓȰ National Key Research &Development Program, Ministry of Science and Technology, China)



Vibrio Pseudomonas Leptolyngbya
Chao1

Marine Microplastic Research in China

network

10 OTUs 10

The keystone species evaluated by degree closeness and 
betweenness centrality

Science of the Total Environment, 2018, 624: 48-54

Surface biofilms on marine microplastics

Microbiological communities on the surface of marine microplastics
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Pellets were analyzed for PAHs, PCBs, HCHs, DDTs, chlordane , 
heptachlor, endosulfan , aldrin , dieldrin and endrin

PCBs concentrations in pellets from East Asia

Marine Microplastic Research in China

POPs carried on  plastic and microplastics

NPAC
North Pacific Accumulation 

zone

POPs
POPs

Chen,Q.Q., Reisser, J.*, et al., 2018. Pollutants in Plasticswithin the North PacificSubtropicalGyre. Environmental Sciencè TechnologyASAP
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Estimation of Amount of plastic waste entering the Ocean

Fraction A Fraction B

Model establishment method 
Material Flow Analysis(MFA )

Marine Microplastic Research in China

Amount of plastic garbage entering the ocean in China (million ton)

Plastic garbage amount true value v.s. model calculate value
Relative error between model results and the statistics are less than 8% 

0.28 0.29 0.31 0.34 0.35 0.37
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Model based on 
1. Annual amount plastic waste generation in China
2. Proportion of mismanaged plastic waste (without Harmless Disposal) 
3. The Proportion of Plastic in overall domestic waste generation

Data(unpublished) provided by Miss BeiMengyu

(From "Monitoring and Ecological Effect Assessmentof Microplastic Marine$ÅÂÒÉÓȰ National Key Research &Development Program, Ministry of Science and Technology, China)


