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Multispectral detection and quantification of 
floating litter from fine pixel satellite data 

METHODS AND MATERIALS

• Case study was completed on a region near Višegrad Hydroelectric 

power plant (Fig. 1).

• Photographs at the study site revealed riverine litter was a mixture of 

natural and anthropogenic items (Fig. 1a)

• Key features were floating litter (red), shadows on the water surface 

(blue) and floating litter holding as well as guiding booms (yellow).

• Radiance-to-reflectance conversion, Rayleigh correction, bright pixel 

masking, spatial variability test were applied to imagery to derive the 

fractional pixel abundance of litter 𝛼 . 
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FINDINGS AND OUTLOOK

• Analyses were based on spectral shapes and waveband differences.

• Algorithm could detect, quantify surface litter and sub-daily imagery 

was used to track surface dynamics from different satellites (Fig. 3).

• Algorithm transferability was demonstrated in Guatemala (Fig. 3b).

OVERVIEW OF RESEARCH

We study the detect, identify, quantify and track capabilities of fine 

pixel multispectral satellites in the monitoring of riverine litter. Despite 

cloud cover constraints in observations, time series monitoring at sub-

daily to several years was showcased. Knowledge about the surface 

area quantities, dynamics and hotspots locations can be leveraged to 

improve policymaking, targeted awareness or cleanup efforts initiated by 

citizen or local authorities. Using the derived statistics stakeholders can 

assess the efficacy of laws and cleaning efforts whilst thriving to  

improve water quality and the health state of the natural environment.

𝑅 𝜆 = 1 − 𝛼 𝑅𝑤 𝜆 + 𝛼𝑅𝐿 𝜆                        (1)

Fig. 2 (a) Reflectance and (b) derived waveband differences including surface area 

covered by litter estimated in the region of interest.
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Fig. 3 Abundance maps from the detection and quantification algorithm.
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