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Abstract This study presents a simple and effective tasseled cap transformation based green tide index (TCT-GTI)
algorithm by combining the band characteristics of the geostationary ocean color imager (GOCI). By analyzing the
identification results of green tide from visual judgement, and comparing them with the monitoring results of two
existing remote-sensing algorithms (AFAI and IGAG algorithms), we find that the TCT-GTI algorithm shows
relatively high accuracy and reliability. In 2017, the TCT-GTI algorithm is applied to the extraction of green tide
information in the Yellow Sea of China using the multi-view GOCI images. We analyze the daily variation
characteristics of the green-tide coverage area and study the drift trajectory of the green tide event in 2017. The
obtained results show that the green-tide coverage area reaches the maximum at 12:00, which may be influenced by
factors such as photosynthesis. This bloom event of green tide in 2017 experiences a drifting trajectory from
northwest to the northeast; i.e., it drifts from the offshore waters along Yancheng City in Jiangsu Province, to the

east of the South Yellow Sea, then continues to move northeastward, reaches the south bank of the Shandong
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Peninsula, and gradually disappears.
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Fig. 1 Distribution of Ulva prolifera in Yellow Sea area. (a) Location of Yellow Sea, where RGB image shows pseudo-color

composite image of GOCI acquired on 26 May, 2017; (b) true-color composite image of GOCI along coast of Qingdao

acquired on 26 May, 2017; (c) aerial photo of Qingdao coast attacked by Ulva prolifera taken on 10 July, 2016
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Table 1 Band characteristics of GOCI sensor and its main applications
Band  Band center /nm Bandwidth /nm  SNR(signal to noise ratio) Type Primary use
1 412 20 1000 Visible Yellow substance turbidity
2 443 20 1190 Visible Chlorophyll absorption maximum
3 490 20 1170 Visible Chlorophyll and other pigments
4 555 20 1070 Visible Turbidity, suspended sediment
Baseline of fluorescence signal,
5 660 20 1010 Visible )
chlorophyll, suspended sediment
Atmospheric correction
6 680 10 870 Visible
and fluorescence signal
Atmospheric correction and
7 745 20 860 NIR
baseline of fluorescence
Aerosol optical thickness, vegetation,
8 865 40 750 NIR

water vapor reference over the ocean
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periods (error lines represent standard deviation of mean values). (a) 19 May, 2017; (b) 16 June, 2017;

(c) 13 July, 2017; (d) three different periods
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