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• OSPAR litter monitoring

program

• Visual census

• 100 m sector

• 4 times a year (season)

since 2010

• 18 beaches over about 950

km of coasts

• Human effort and time-

consuming

• Spatially and temporally

limited

Marine litter and traditional visual 
census
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• Drone are relative low-cost

• Drones allow to collect high-

resolution images

• Extensively used for multi-

purpose in the marine

environment

• Flights are fast and can cover a

wide area

• The same flight path can be

repeated with high frequency

• Plastic and litter on coast, 80% is plastic

• Litter issue for human health, animals and ecosystems



Framework for drone-based litter 
survey 

Machine 
Learning

Manual Image 
Screening
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Framework for drone-based litter survey – Field 
campaign 
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H = flight height
Px = pixel size 
(image)
f = focal length 
(camera) 

Ground Sampling Distance

0.5 cm/px < GSD< 1.25 cm/px
for mapping marine 

MACRO-LITTER  (> 2,5 cm )



Framework for drone-based litter survey – Image analysis 
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Framework for drone-based litter survey –
Outcomes
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Experiences
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Quiaios dunes 

Leirosa beach 



Assessments – Leirosa beach
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Assessments – Leirosa dunes
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Assessments – Quiaios dunes
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Fishing-related 
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Conclusions
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§ Plastics ~75%
§ Fishing-related items ~40%

§ Drone-based surveys can
- Increase the frequency of surveys, as it requires less human effort
- Provide litter census over a major number of beaches, over wider and also remote areas 

§ Drone-based surveys can provide new information 
- Litter items size and weight 
- Litter dynamic in stranding, moving on the beach or towards dunes, resuspension etc.
- Location of hotspots 

§ Drone-based surveys can
- provide maps of litter to support and optimize clean-up operations
- involve citizens in collecting and analyzing the data
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