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The ‘plastic soup’

Moore et al, 2001
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What happens to our plastic waste?

Source:
Ellen MacArthur Foundation

Simulating the pathways of plastic

Van Sebille, Aliani, Law, Maximenko, Alsina, Bagaev, Bergmann, Chapron, Chubarenko, Cézar, Delandmeter, Egger, Fox-Kemper, Garaba, Goddijn-

Murphy, Hardesty, Hoffman, Isobe, Jongedijk, Kaandorp, Khatmullina, Koelmans, Kukulka, Laufkétter, Lebreton, Lobelle, Maes, Martinez-Vicente, Morales

Magqueda, Poulain-Zarcos, Rodriguez, Ryan, Shim, Suaria, Thiel, van den Bremer and Wichmann, submitted to Environmental Research Reviews

ERC Starting Grant: Tracking Of Plastic In Our Seas (TOPIOS)
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Plastic waste per country

Source:
Jambeck et al
Science, 2015

Combining 11,000 trawl data points

Van Sebille, Wilcox, Lebreton, Maximenko, Hardesty, van Franeker, Eriksen, Siegel, Galgani, and Law, 2015, Environ Res Lett )
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Estimating the amount of small floating plastic

Total amount of ‘small’ plastic floating on the ocean:
15 - 51 trillion particles
weighing 93 - 236 thousand metric tonnes

Van Sebille, Wilcox, Lebreton, Maximenko, Hardesty, van Franeker, Eriksen, Siegel, Galgani, and Law, 2015, Environ Res Lett

Impacts of plastics on seabirds

Wilcox, van Sebille, and Hardesty, 2015, PNAS

Map of relative risk of finding seabird species with plastic in gut
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Mapping of plastic with Earth Observation?

Martinez-vicente, Clark, Corradi, Aliani, Arias, Bochow, Bonnery, Cole, Cozar, Donnelly, Echevarria, Galgani, Garaba, Goddijn-Murphy, Lebreton, Leslie, Lindeque, Maximenkd,
_ Martin-Lauzer, Moller, Murphy, Palombi, Raimondi, Reisser, Romero, Simis, Sterckx, Thompson, Topouzelis, Van Sebille, Veiga, Vethaak, in review at Remote Sensing P

Using radiometry and imaging spectronomy

1215nm 1732nm

Martinez-vicente, Clark, Corradi, Aliani, Arias, Bochow, Bonnery, Cole, Cozar, Donnelly, Echevarria, Galgani, Garaba, Goddijn-Murphy, Lebreton, Leslie, Lindeque, Maximenkd\,
Martin-Lauzer, Moller, Murphy, Palombi, Raimondi, Reisser, Romero, Simis, Sterckx, Thompson, Topouzelis, Van Sebille, Veiga, Vethaak, in review at Remote Sensing
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Conclusions

> Floating plastic litter accumulates in garbage patches & hotspots

> To quantify harm requires mapping interaction with marine life

» Mapping of plastic using Earth Observation will be challenging

@ErikvanSebille
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Simulate how ocean currents transport plastic

( Releasing tracer scaled to coastal population )

Photos: Chris Meinen

van Sebille, England, and Froyland, 2012, Environ Res Lett \
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The case of our 99% missing plastic
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Simulating the pathways of plastic

Currents
Land input Phytoplankton
Fragmentation (

Biofouling

»

ERC Starting Grant: Tracking Of Plastic In Our Seas (TOPIOS)
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The SKIM mission to measure waves, winds and currents

> We can't observe the surface currents that transport floating plastic... yet!
» Enter the Sea Surface KInematics Multiscale monitoring (SKIM) mission
> One of two ESA Earth Explorer concept missions

> Uses rotating radar to directly measure waves and
currents from Doppler shift

> Expected to be useful for
> Tracking ‘stuff’ in global ocean
> Surface flow at the Equator
> Ocean-atmosphere interactions

> Sea ice in polar regions (daily coverage!)

Ardhuin et al, 2019, Frontiers in Marine Science
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Cleaning up the plastics?

{_The Ocean Cleanup - boom design )\
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Where to clean up the plastics?

r (__Time series of global plastic amount )=, {_ Time series of global plastic impact )=
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Sherman and van Sebille, 2016, Environ Res Lett :
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Where to clean up the plastics?

(‘Optimal locations for booms )

( Sherman and van Sebille, 2016, Environ Res Lett :‘,
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So what are the solutions?

Socio-economic solutions
Better waste management

Chemical solutions
Better plastics

Engineering solutions
Better wastewater facilities
Filtering out of ocean?

OO

Figure source:
Grid Arenal
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