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A Sentinel-2 green tide information extraction method incorporating multi-band ratio

method and Random Forest algorithm
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Abstract: Remote sensing satellites enable an efficient and extensive monitoring of the occurrence and
development of marine green tides, while the accurate identification and extraction of green tides are
significantly important for the protection of the marine ecological environment. The present study proposed a
green tide information extraction method with the combinations of the multi-band ratio method and RF
algorithm. Based on the high-resolution Sentinel-2 imagery, we distinguished between the green tide and non-
green tide features in northern Jiangsu province offshore area. Five other models were compared with our
developed identification avenue, including MLC, RF, SVM, MLC with multi-band ratio method, and SVM with
multi-band ratio method. The results showed that the two vegetation indices, NDVI and FAI could markedly
improve the accuracy of green tide information extraction. The RF model, which combined these two

vegetation indices, provided a Kappa coefficient of 0.98 and an overall accuracy of 99.92%, outperforming the
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other five models. These findings of our study could offer, to some extent, the theoretical and operational

supports for the future related research and the scientific management of the ecological and biogeochemical

processes in marine environments.
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Fig. 1 Location of the study area
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Tab.l Basic parameters of Sentinel-2 remote sensing data
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Tab.2 Results of principal component analysis

PC FHIEE  FHEEAS(%)  RBIREETE (%)
1 9.97E+05 76.93 76.93
2 1.83E+05 14.10 91.03
3 7.40E+04 5.71 96.74
4 2.00E+04 1.54 98.28
5  6.69E+03 0.52 98.80
6  5.54E+03 0.42 99.22
7  3.50E+03 0.27 99.49
8 2.57E+03 0.20 99.69
9 1.29E+03 0.10 99.79
10 8.88E+02 0.07 99.86
11 8.77E+02 0.07 99.93
12 6.30E+02 0.05 99.98
13 3.01E+02 0.02 100.00
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Hik el il RS /(%) PRSI/ (%) SRS/ (%) KappaZ 5t
3t 96.60 75.30
MLC 99.06 0.84
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B3] 87.13 100.00
RF 99.66 0.93
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SVM 99.80 0.96
|53t 99.99 99.81
B i 99.44 75.02
Al 2 Uk B HUE R RIMLC 99.10 0.85
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Fig. 3 Spatial distribution of on-site verification and local spatial distribution of green tide information extraction results on

June 6—8, 2021
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Tab.4 Field verification of floating green algae signal by Sentinel-
2 image at different stations on June 6—8, 2021
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Fig. 4 Field verification of floating green algae signal from Sentinel-2 images on June 6—8, 2021
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Fig. 5 Spatial distribution of green tide extraction
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Fig. 6 Spatial distribution of green tide extraction in four typical spatial regions
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