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merged plastic due to limited amount of in situ data. Sim
larly, it is important to improve the understanding of the

spectral bands and resolution at which the submerged

collect in-situ data on submerged and floating plastics in

the freshwater environment using multi-sensor and

multi-resolution remote sensing data of a large artificial plastic object (10 x 10m). This
study aims to answer the below two research

guestions:

1. Which hyperspectral wavelengths (400 -1000nm) are the best at detecting submerged

plastics, and what is the approximate depth at which the plastic remains detectable?

2. What is the role of spatial and spectral resolution in detecting submerged plastic in
the field?

These findings directly contribute to Sustainable Development Goal 14.1 on mapping
large plastic patches of 10 x 10m and could be used to better define systems for moni-

tormg submerged and ﬂoatmg plastic pollution.
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problem affecting ecosystems and human health. Although
remote sensing has been used to map large floating plastic

rafts (windrows), there are research gaps in detecting sub-

plastic remains detectable. This study is one of the first to
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Two-weeks long survey of a partially submerged 10x10m tarpaulin

Out of six Sentinel-2 overpasses, only one suitable

due to cloud contamination, therefore one UAV
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hyperspectral and high spatial resolution (~¥2cm GSD)
data and one Sentinel-2 multispectral (10, 20,
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60m) data as input for the analysis. Thermal data had
no plastic signal, therefore were excluded from the
analysis.

Testing Mask

—————————————————

Performance Metrics
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K-Means Predictions
Scaler

L

Sentinel 2 wavelength ~440 nm - 2200 nm
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Elbow point to determine
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K-Means unsupervised image classification
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1. Image classification using two classes plastic vs. water
A) Hyperspectral UAV data
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2. Hyperspectral image classification using four classes
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Conclusions

The performance of K-Means classification was determined by the number of clusters

The optimal number of clusters in hyperspectral imagery was four, where the plastic tar-
paulin was detectable up to ~¥0.5 m depth in NIR (66% true positives), and red edge (63%
true positives). However, red electromagnetic spectrum classified tarpaulin pixels sub-
merged to even up to ~ 1 m (~“84% true positives)

Red bands performed also the best in distinguishing between two classes- water vs. plas-
tic in hyperspectral data

In Sentinel-2 data for two classes— water vs. plastic— tarpaulin was spectrally closer to
water, only Pl and NIR classified the tarpaulin correctly

Overall, high spatial resolution rather than spectral was the key in a successful detec-
tion of the tarpaulin

Challenges with image processing over moving object on the water surface

Future work— more sensor calibration is needed together with in-situ spectroscopic
measurements and improved survey design—i.e. devices to measure the submersion

level and black and white plastic object, mixed material to replicate real plastic accumu-

lation in the environment

Contact: lenka.fronkova@cefas.gov.uk Funded by: Cefas Seedcorn

Al TEXO P ~(~Cefas



