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Microplastics detected in various environmental matrices
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A paradigm shift in marine plastic pollution

Mega Macro Meso Micro Nano

Hippo Dog Ant Dust mite Virus

Increasing …

⚫ Numbers
⚫ Bioavailability
⚫ Target organisms
⚫ Human exposure
⚫ Toxicity
⚫ Detection difficulty
⚫ Cleanup difficulty
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Generation of nano- and microplastics by photooxidation

Song et al. (2017) Environ. Sci. Technol. 51:4368; Song et al. (2020) Environ. Sci. Technol. 54: 11191
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Planetary boundary pollution

⚫ Marine environments 
- Coastal sediment and water

- Water column

- Deep sea floor

- Polar seas and ice core

- Organisms (from zooplankton to sea birds and marine mammals)

⚫ Terrestrial/Freshwater environments 
- River water and sediment

- Freshwater lake

- Soil

- Sewage and wastewater treatment plant

- Organisms (insect larvae, bivalve, and fish)

⚫ Atmospheric environments
- Indoor and outdoor air

⚫ Drinking water and food
- Tap and bottled water, beer, table salts, honey, vegetables, fruits and seafood stuffs, etc
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Brandon et al. (2019) Sci. Adv. eaax0587 Eo et al. (2023) Mar. Pollut. Bull. 193: 115121

Historical trend of microplastic pollution

North East Pacific Ocean, USA Masan Bay, South Korea
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Ecological risk of marine microplastics in Korean waters

Jung et al. (2021) Environ. Pollut. 270: 116217
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PNEC = 12 particles/L

5% Coastal water (2066)

22% Offshore water (2100)

64%
Coastal water (2100)

1% Offshore water (2066)

Current levels (observed)

Predicted future levels
Isobe et al. (2019)
Everaert et al. (2018)

*PNEC: Predicted No Effect Concentration = 12 particles/L
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Current and future generation

We currently eat 
a credit card (5 g) per week

Our children and grand children might eat 
50 credit cards per week or
2,500 cards per year in 2100

WWF (2019)

If we keep current increase rate of plastic production (use) and current plastic waste generation rate
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Plastic waste

Enter into ocean Marine standing stock Ecological and economic damage

Control of marine litter input
Efficient removal of accumulated 

marine litter

Reduction of marine litter input

Reduction of ecological & economic impact

Input Standing stock Impact

Input

Reduction of marine litter standing stock

Standing stock

Assessment of marine litter Input 
and standing stock 

Assessment of 
ecological and economic impact

Scientific information

Implementation of marine litter management plan and action / public awareness

Impact
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Breaking the plastic wave



How does science contribute to break the plastic wave?

Reduction of 
Generation

Prevention of
Input

Removal

Re-/Upcycling

Pollution
Management

Eco-materials, Manufacturing process, , 

Product design, Recyclable, Education, 

Awareness, etc.

Laundry filter, WWTP process, Non-point 

source, Dam/Dyke management, 

Collection at estuary, etc.

Street, River bank, River floor, Islands, 

Floating, Harbor, Sea floor, Tetrapod, etc.

Biodegradable, Material recycle, ALDFG 

recycle, Upcycling, etc.

Sources, Emission Inventory, Input 

pathway, Environmental fate, Pollution 

hot spots, Ecological impacts, etc.

The UNEA Resolution (Mar 2022) for End Plastic Pollution: Towards a legally binding instrument, establishes an INC 
that will develop the specific content of the new plastic pollution treaty to address the full lifecycle of plastics.
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