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IMPORTANCE 
Plastics account for almost 99.9% of floating debris. Survey in 

the Great Pacific Garbage Patch shows that polyethylene (PE) 

and polypropylene (PP)  are the most common polymers
1
. Fluxes 

of litter in the sea vary, depending on the proximity to urban ac-

tivities, coastal uses, wind and ocean currents. These factors 

cause accumulation of marine litter in oceanic convergence 

zones and on the seafloor. Due to spatial and temporal variabil-

ity of marine litter, it is important to develop cost effective, re-

peatable and fast method that estimates its amount and distribu-

tion. Estimating litter trends over time is needed for efficient 

monitoring programs, management and reduction measures
2
. 

Several regional and global initiatives were launched such as 

OSPAR Regional Action Plan, G7/G20 Marine Litter Action Plan 

or UN Sustainable Development Goals which aim for an interna-

tional litter management program
3
. In October 2015, the G7 Sci-

ence Ministers highlighted marine litter as a major ocean health 

issue
4
. As such, developing a method of identifying plastic litter 

hotspots will lead to improved litter management systems.  
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3. Eden Tetra-fluoroethylene copolymer (ETFE) domes in the UK 

Source: 12 

OBJECTIVES 

• Assess feasibility of Copernicus data in identifying plastic litter hotspots. 

 

• What are the spectral ranges of polymers using Sentinel 2 data? 

 

• Can higher spatial and spectral remote sensing data improve polymer  

     identification? A comparison of Sentinel 2 and WV3 data sets. 

 

• Developing a method  of plastic litter hotspots identification.  

PAST STUDIES 

 

Author Findings 
Garaba and  
Dierssen 2018
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• Absorption band depths of dry and wet macro/micro plastics at 
1215 and 1732 nm  

• Hydrocarbon index- AVIRIS (landfill) 
Murphy et al., 2018

6
 • model to detect floating debris (optical and geometric properties) 

• single (750nm) or dual (NIR and SWIR) band algorithms 
Asner, 2016

7
 • spectroscopy of polymers- does not require a high spatial resolu-

tion if spectral resolution is high 
• spectral library of marine debris is needed 

Guardado et al., 
2015
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• Spectral fingerprints of 12 Plastic Resin Groups (SWIR &MIR)- 
multispectral library 

Moroni et al., 2015
9
 • PET and PVC absorption peaks (~1200 nm ~1600nm) 

Souce: 

Gara 

Source: 5 

Study Area 3: Eden 

Spectral signature plots: 

1. Overall increase in reflectance between 740-865 nm (NIR) for synthetic     

hydrocarbons (Sentinel 2– B06, B07, B08, B8A). 

2. Reflectance peaks in B08 (842 nm central wavelength). 

3. Reflectance valley or absorption band in B09 (945 nm central wavelength). 

4. Spectral ranges of plastics can coincide with vegetation. 

5. Thilafushi landfill spectral signature plots do not show the same pattern as the other study areas 

(spectral mixing). 

CONCLUSION 

AND FUTURE 

WORK 

Future work: 

1. Add another area with high plastic density and  static objects (ground “truthing”). 

2. Define spectral thresholds of the ROIs from all study areas. 

3. Feed this information to image classification methods. 

4. Compare the results of open source RS data (Sentinel) to commercial (WV3)- can higher spatial and 

spectral (SWIR) resolution help in identifying plastic litter hotspots? 

5. Create a workflow/method to identify plastic litter hotspots. 
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