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Monitoring of plastic litter

Conventional monitoring: 
Detection of small objects

Categorisation
Long time series
Beach cleaning

Limitation:  
Different protocols

Accessibility of the beaches
Spatial coverage
Time consuming

Remote Sensing  
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Remote sensing for beach litter in the Arctic

Requirements:
Area coverage Time saving Comparability
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Combination of multiple methods:
High spatial resolution of the UAV sensor 
Area coverage by satellite images (WV3) 
Comparability through automatization

Conventional monitoring + remote sensing

CC BY-SA 2.0 FR WingtraOne: VTOL 
Monitoring Drone

HiDef BioConsult SH

Satellite Aircraft Drones



Remote sensing for beach litter

Marc Schnurawa 4Symposium on Plastics in the Arctic and Sub-Arctic Region 2023

Drones

Manuell Screening
Detection/ Classification

Automatic detection

Satellite

CC BY-SA 2.0 FR

Detection
Sub-Pixel Recognition

Credits: Digital Globe

Acuña-Ruz et al. (2018)Topouzelis et al. (2019)



Remote sensing for beach litter - drones
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Automatic detection

Time saving / area coverage Detection/ Classification Transferability

Fixed-Wing drone

Time saving: Up to 10x
Fieldwork << Office

Manual screening

Size/shape/colour + background
Objects >10 cm: mainly 
Objects <10 cm: partly

False Positives
Beach parameters

GSD: 1.4 cmFlight altitude: 70 m
High area coverage : 50 ha/ h



Remote sensing for beach litter - satellites
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Detection

GSD: 1.2 m/ 3.7 m

Area coverage/ costs

Sub-Pixel Recognition:
< 10% Plastics per pixel

GSD              Costs

CC BY-SA 2.0 FR Credits: Digital Globe

Area                Costs



Detection < 10 cm

Outlook - Remote sensing for beach litter

Marc Schnurawa 7Symposium on Plastics in the Arctic and Sub-Arctic Region 2023

Drones

Identification Hotspots

Satellite

Automatization

Categorisation

Integration in existing procedures

Spatial Resolution

Reduction costs 

Integration in existing procedures
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Thank you!
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