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Table 1 Medium and high spatial resolution satellite sensor parameters
PRAERS BB OEEEE/Nm K /mm 23 (8] 433 /m i 95 /km H Y5 AW TR RG]
GF-1 WFV 1 450~520 485 16 800 2 20134
2 520~600 555 16 800 2 20134F
3 630~690 660 16 800 2 20134F
4 770~890 830 16 800 2 20134F
HY-1C CZI 1 420~500 460 50 950 3 20184F
2 520~600 560 50 950 3 20184F
3 610~690 650 50 950 3 20184F
4 760~890 825 50 950 3 20184F
GF-6 WFV 1 450~520 485 16 800 2 20184F
2 520~590 555 16 800 2 20184F
3 630~690 660 16 800 2 20184F
4 770~890 830 16 800 2 20184F
5 690~730 710 16 800 2 20184F
6 730~770 750 16 800 2 20184F
7 400~450 425 16 800 2 20184F
8 590~630 610 16 800 2 20184F
Landsat8 OLI 1 433~453 443 30 170 16 20134
2 450~515 483 30 170 16 20134
3 525~600 563 30 170 16 20134F
4 630~680 655 30 170 16 20134F
5 845~885 865 30 170 16 20134
Sentinel-2A MSI 1 433~453 443 60 290 10 20154
2 458~523 490 10 290 10 20154
3 543~578 560 10 290 10 20154F
4 650~680 665 10 290 10 20154F
5 698~713 705 20 290 10 20154F
6 733~748 740 20 290 10 20154F
7 773~793 783 20 290 10 20154F
8 785~900 842 10 290 10 20154
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Fig. 1 Schematic diagram of the study area and satellite images of red tide
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Fig. 2 Hyperspectral data of different dominant species of red Fig.3 Flow chart of signal to noise ratio evaluation
tide and different types of seawater
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Fig. 4 Different signal-to-noise ratios were obtained by
calculating different thresholds at the blue band
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Fig. 9 Medium and high resolution broad-band satellite remote sensing reflectance simulated from different dominant

species of red tide and different types of seawater
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Table 2 Signal-to-noise ratio evaluation results of GF-1 WFV2
and GF-1 WFV3 sensors
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Fig. 10 Results of GF-1 WFV sensor red tide detection
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Table 3 Red tide detection accuracy of GF-1 WFV2
and GF-1 WFV3 sensors

1% OA/% Recall/%  Precision/%  Fl-Score  Kappa®R#{
WFV2 9447  73.15 98.51 0.84 0.807
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Fig. 14 Results of red tide detection with Sentinel-2A MSI im-

ages at different spatial resolutions
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Table 4 Accuracy of red tide detection at

different spatial resolutions

SPER/m OA/%  Recall/% F1-Score Kappa A %L
10 99.62 62.75 0.765 0.763
20 99.55 60.00 0.748 0.746
60 98.80 43.64 0.608 0.603
100 98.33 36.70 0.537 0.530
200 97.18 15.38 0.267 0.260
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Table S Accuracy of GF1_RI index red tide detection at differ-
ent wavelengths calculated by Sentinel-2A MSI
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Table 6 Accuracy of GF1_RI index red tide detection at differ-
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Impact of medium and high spatial resolution wide band optical satellite
sensor parameters on red tide detection

Ge Huaxin "2, Liu Rongjie 2 Zhao Xin"?, MaYi??, Wang Xinnian*, Wang Yikan*

(1. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China; 2. First Institute of
Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 3. Technology Innovation Center for Ocean Telemetry, Ministry of
Natural Resources, Qingdao 266061, China; 4. College of Oceanography and Space Informatics, China University of Petroleum (East
China), Qingdao 266580, China)

Abstract: Medium and high spatial resolution wide-band optical satellites have become the main data source for
red tide monitoring, but unlike the ocean color satellite sensors, the medium and high spatial resolution satellite
sensors are mainly oriented to terrestrial applications with a small number of bands and a large band width, and the
resulting impact on red tide detection has yet to be studied. Therefore, this paper explores the effects of band set-
tings, spectral response functions, signal-to-noise ratio and spatial resolution on red tide detection based on the ac-
tual hyperspectral data of different dominant species of red tide, spatio-temporally synchronized GF-1 WFV2 and
GF-1 WFV3 sensor images, Sentinel-2A MSI sensor images and GF-6 WFV sensor images, and analyzes the advant-
ages of red-edge band on red tide detection. Our results show that: the band settings have a great influence on the
red tide detection, especially the central wavelength and band width of the red band and the red edge band; the red
tide detection accuracy is greatly influenced by the spectral response function and less influenced by the signal-to-
noise ratio under the same band settings; the spatial resolution has a greater influence on the red tide detection, and
the improvement of spatial resolution helps to improve the accuracy of red tide detection. The experiments of red-
edge band red tide detection show that red-edge band red tide detection has obvious advantages over red-light band
red tide detection, and the F1-Score is improved by 11% on average. The results of this paper provide a theoretical
basis for the data selection of red tide detection from medium and high spatial resolution satellites on the one hand,

and a reference for the design of medium and high spatial resolution satellite sensors on the other hand.

Key words: medium and high spatial resolution; wide band; satellite sensor; red tide detection
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