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Are artificial turfs (AT), an emerging plastic pollutant, 
an important source of plastics in aquatic systems?

What are the concentrations and properties of AT in 
ocean surface waters and rivers

What is the relationship with rainfall?

Central questions
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Olshammar et al. (2021)

Environmental leaching will 
likely occur from all materials 
used in artificial turf surfaces 
(plastics and added chemicals), 
not only infill and fibers.

The environmental fate and 
impacts will largely depend on 
the chemical and physical 
properties of the plastic (e.g. 
density, shape, length, etc.)
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Aretxabala (2022)
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AT represented 1.2% (sea surface) and 0.3% 
(river waters) of all plastics (Ntotal= 88,502)

Proportions relative to plastic loads

% AT fibers vs. all plastics % AT fibers vs. > 5mm plastics

Plastics > 5 mm in length: 12.2% sea surface 
(15.6% in nearshore) and 2.4% in river 
waters

AT fibers found in > 50% of samples (Ntotal = 417)
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Proportions relative to plastic loads

% AT fibers vs. all plastics % AT fibers vs. > 5mm plastics

AT fibers found in > 50% of samples (Ntotal = 417)

Size 1 mm

Fragments?
Films?AT
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AT fiber composition, color, and concentrations

Mostly composed of polyethylene (PE) and 
polypropylene (PP)

Green (82%), yellow (13%), brown (4%), and 
gray (1%)

[AT] x50 in surface waters

Sea surface: 
• 0.03 items m-3 (0 – 0.82 items m-3)
• 0.09 items m-2 (0 – 0.21 items m-2)

River waters: 
• 0.0006 items m-3 (0 – 0.01 items m-3 )

Lower retention vs. long-term accumulation
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AT fiber size

Significantly longer and larger in samples from river waters (mean: 8.6 mm and 5.6 mm2; range: 
1.8–58.8 mm and 0.3–78.1 mm2) than from the sea surface (mean: 5.8 mm and 2.8 mm2; 
range: 0.3–61.7 mm and 0.1–60.6 mm2)

Residence times of AT and proximity to sources
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Average river flux: 3,073 fibers day-1 (up to 20,000 fibers day-1  or 1.1 million fibers year-1)
    0.0025 kg day-1 (up to 0.014 kg day-1 or 5.1 kg year-1)
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River (other river systems?)

Coastal (other coastal 
areas, mangroves, etc.)

Beaches?

Offshore?

Water column?

Sediments (river, coastal, 
deep-sea sediments?)

Ingestion by organisms? 
Impacts?

Atmosphere? (e.g. urban 
dust)

Terrestrial?
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Urban biodiversity

Carrie Levin

↑ urban runoff Chemical leaching

Aquatic systems

Heat island formation

Sebastian Pfautsch

Monitoring
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litter.shinyapps.io/surfingforscience2

litter.shinyapps.io/artificialturfs
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