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The (Micro)plastics Menace

» Marine debris: materials that are manufactured or processed and directly or indirectly,
intentionally or unintentionally, disposed of or abandoned into the marine environment
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- The Microplastics Menace
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» Microplastics (< 5 mm) pollution is ubiquitous, irreversible &
disrupts the ecological system

» Come from macroplastics and break down into
nanoplastics (< | ym)

» Most plastic fragmentation occurs on land:
ambient temperatures, frictional forces & UV exposure
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- The Microplastics Menace

» About 4.8 to 12.7 million tons of plastic debris per year enter the ocean (Jambeck et al.,
2015)

» Rate of plastic production expected to exceed carbon

» Understand and monitor global microplastic occurrence, distribution, transports & fate

Atmospheric deposition
L

S s e Pari
20'5AW:l'm 400
msea O ' = s ea
Land-based & Rwes%r:ﬁces\ pollution Q P ~—€? \ o 1997 protocel
: : B f 1 —— _,‘.:*5 - 1092 . Kio Rio+20
Mid-Latitudes weathering High-Latitudes Y 992 Agreement
Honolulu
Strategy

Carbon Emissions
= = [ Plastic Production

Million Metric Tonnes of plastic produced / year

o @ @ ® ® ® ® ® \ 4 \ 4 @

Global distribution of microplastics 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

‘e, 09'.0.°"

.0 ‘
(Hale et al. 2020) Sedimentary Accumulation

Rate of plastic production recently exceeded that of carbon emission (Borrelle et al. 2017
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The Microplastics Menace: Need for Monitoring

FIGURE 1

> Assess & quantify the impact on the blue economy An overview of the cost components in 2018 by region, values in USD million
marine ecosystem IOSS W Average clean up cost M Average loss of economic value for marine tourism, fisheries and aquaculture

$1,244.3 $149.5 $49.8 $254.3 $614.9 $10.6 $155
$9,644:9 $298.1 $47.4 $92.8 ! $190.6 ! $1.9 | $0.9 !

Estimated between $3,300-$33,000 per annum for each I- I

ton of plastic into the ocean (Beaumont et al. 2019)

Asia South America Africa North America Europe Oceania Middle East

>Numerica| mOdeIIing & Predictions Of Plastics Source: Deloitte analysis based on The Price Tag of Plastic Pollution.’

Deloitte Insights | deloitte.com/insights

» Lack of extensive database on microplastic

» Lack of a unified repository of microplastic : oo gomRs Safe

& allied data

Western Garbage Patch Eastern Garbage Patch or
N. Pacific Subtropical High

» Standardization of units, quality of measurements,
applications of data
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https://doi.org/10.1016/j.marpolbul.2019.03.022

- NOAA Interests in Marine Microplastics

» Need: A large-scale, long-term, comprehensive database and archive on microplastics

» Vision: Establish a global, microplastic database that will serve a diverse international customer base,
who will use it, together with other NCEI archived data (e.g., Global Ocean Current
Database, World Ocean Database, etc.), to attain a holistic understanding of the global

microplastic problem.

> Goals:
» Provide a robust repository for information needed for marine microplastic debris monitoring

» Develop database and GIS web portal in concert with other microplastic observing efforts
(e.g., MOE))
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Website demonstration: https://www.ncei.noaa.gov/products/microplastics

w.ncei.noaa.gov/products

nors g National Centers for
Environmental Information
a

Launched July 2021

Home Products Services Resources News About Contact

Home = Products = Marine Microplastics

Marine Microplastics

nosn g National Centers for
Environmental Information Marine Microplastics

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

The NCEI Marine Microplastics product provides access to aggregated global data on microplastics in m:
product gives researchers and others access to information on ocean currents to enable a unified under:
microplastic problem. The information is used to improve water quality and protect the ecosystem, espi
such as salt marshes and mangrove forests that help recycle nutrients, serve as breeding grounds for fin

i
for oysters and other coastal marine wildlife. This product can also be used to validate remote sensing te C Data Information ) Display Filters BEER v [

characterize microplastics from space.

\ (Select & Clear)
G o
Data Access About Submit Data | \

Click to view the metadata for the Microplastics data.

Visible Features: 7,667

Dates are in between

Homepage: 4/19/1972 @a"d 10/17/2022 5]
> Background microplastics

. . Select by Ocean

information -Al- .

> NOAA Policy & Approach

> Access to Sfiztlilt-bySubregion ;
O Data submission information

Select by Density Range (pieces/m3)

O Microplastic Data Archive A- .
GIS Map Viewer e .

Click the button to the right to reset selected filters. ‘O
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Remote Sensing of Microplastics

> The Challenges

“* Too small — MPs smaller than the pixel size of most optical remote sensors. Sentinel-2 sensors
(10 —-20 m)

“* Many different floating objects — spectral discrimination

“* Mixed pixel — variable water background is a challenge
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Remote Sensing of Microplastics

> Considerations
O Spectral signature - the number & size of spectral regions (or frequencies) the sensor

records data in. E.g. -

BG R NR
O Radiometric resolution - sensitivity of detectors to small difference in EM energy
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Remote Sensing of Microplastics

Spectral characteristics and spectral discrimination — need for several bands
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Fig. 1. (a) Virgin samples of high and low density polyethylene (HDPE, LDPE), polypropylene (PP), polystyrene (PS) r e of p in ocean

floating plastic litter and (b) rope, sheets, foam, pellets and fragmented items harvested from the North Pacific Garbage Patch between 27 July and 19 September
2015 (Lebreton et al., 2018).
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Laboratory experiment of virgin and ocean-harvested plastics (Garaba et al., 2021)
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“* Microplastics pollution is on the rise; need for comprehensive data for monitoring

“* NOAA NCEI microplastics database — providing reliable, consistent data

¢ Potential for remote sensing of microplastics; emerging technologies and techniques
¢ Easy to differentiate floating vegetation and non-vegetation - using the 670-nm feature
¢ Difficult to separate non-vegetation type (macroplastics, other debris)- flat spectra

¢ A few discrete SWIR bands won’t help; more SWIR bands can be useful
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Thank You

ebenezer.nyadjro@noaa.gov
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