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Microplastics

 plastics less than 5 mm

 microplastic pollution is ubiquitous, 
irreversible & disrupts the ecological 
system

come from macroplastics and break 
down into nanoplastics (< 1 µm)

 most plastic fragmentation occurs on 
land: ambient temperatures, frictional 
forces & UV exposure

Vermaire et al., 2017
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Microplastics

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

 Rate of plastic production recently 
exceeded that of carbon emission 
(Borrelle et al. 2017)
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Microplastics – sources, sinks & fate

Global distribution of microplastics 
(Hale et al. 2020)
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Properties changes of microplastics after degradation- Guo & Wang, 2019

https://ib.bioninja.com.au/options/option-c-ecology-and-conser/c3-impacts-of-humans-on/plastic-pollution.html



Microplastics – sources, sinks & fate

Microplastic ingestion by brine shrimp nauplii

 ingestion: by marine organisms; 
bioaccumulate to humans

 interaction: biofouling: pH, invasive species, 
chemical pollution, vessel navigation hazard

 entanglement: encircling, entrapment, 
constricting
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Microplastics studies –The Challenges

 understand global microplastic occurrence, 
distribution, transports & fate 

 numerical modelling & predictions

 lack of large-scale, long-term, comprehensive 
data on microplastic

 lack of one stop repository of microplastic 
& allied data 
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Target Audience & Need for product

 Scientists, environmentalists, policy makers, students, fisheries, tourism, media, general  
public 

 assess and quantify the impact on the blue economy
marine ecosystem loss (in relation to marine natural capital) between $3,300-$33,000 
per annum for each ton of plastic into the ocean (Beaumont et al. 2019)

 collate, archive and provide a one stop repository of microplastic & allied data 
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Target Audience & Need for product

 establish NCEI as the primary location for holistic microplastic data 
management

 complimentary data: Global Ocean Current Database, World Ocean Database, 
and Surface Underway Marine Database

 standardization of units, quality of measurements, applications of data 
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• Mission statement
• responsible for preserving, monitoring, assessing, and providing public 
access to the Nation's treasure of geophysical data and information

NOAA - NCEI

 NCEI is the Nation’s leading authority for 
environmental info

 NCEI has experience in providing quality 
environmental data 

 Over 25 petabytes of comprehensive atmospheric, 
coastal, oceanic, and geophysical data
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• Resources:
• database tools
• geo- database (ArcGIS)
• IT Infrastructure: large servers and storage
• data discovery and access – advanced search and visualization tools to optimize 

data query 

• Expertise
• environmental data collection
• database development
• archiving 
• transformative technologies (e.g. cloud computing,  AI)
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Resources/Expertise available at NOAA - NCEI



Database development

 do literature search; contact research groups, PIs & authors

 acquire, process, QA & QC

 collate, submit, & archive (metadata, standardized data, & GIS)

 Geo- database - provide ArcGIS visualization to facilitate data retrieval of 
underway microplastics sensor data

 develop user engagement and information services
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Tour of Database: 
https://www.ncei.noaa.gov/products/microplastics

launched July 2021
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Tour of Database: 
https://www.ncei.noaa.gov/products/microplastics
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Tour of Database: 
https://www.ncei.noaa.gov/products/microplastics
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Tour of Database: 
https://www.ncei.noaa.gov/products/microplastics



Moving forward

obtain additional data

 standardize protocols, standardize units; develop products 

 collaborate with technology developers (e.g. remote sensing)
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THANK  YOU
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