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Hyperspectral monitoring and early warning for algal blooms

CAO Wen-xi', YANG Yue-zhong', WANG Gui-fen', ZHAO Jun'?, ZHOU Wen', LI Cai', SUN Zhao-hua'?,
LIANG Shao-jun'?, KE Tian-cun', LU Gui-xin'

(1. LED, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China; 2. Graduate Univ. of
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Harmful algal blooms have increased in recent years, and the building of early observing and monitoring system is
very difficult. The authors indicated in this paper that, during the experimental time in the Pearl River Estuary, the variations
of chlorophyll a and cell density were 0.9-31.1mg'm™ and 1.28x10°-1.76x10%ell-L™", respectively, and diatom was the
dominant algal species. The diffuse attenuation coefficient, remotely sensed reflectance and fluorescence obtained by hyper-
spectral radiometers can be used to retrieve chlorophyll a and cell density, with relative root mean square error (RRMS) of
chlorophyll a of 26.1%, 25.2% and 54.6%, and RRMS of cell density of 64.5%, 65.6% and 60.8%, respectively. Since the hy-
perspectal radiometers can obtain data at 1 hour interval, the moored optical buoy equipment with hyperspectral radiometers
can be used for algal bloom observation and monitoring system.
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Fig. 2 Spectra of remote sensing reflectance and diffuse attenuation coefficient during the bloom (solid line), before and after
the bloom (dotted line)
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Fig. 3 Correlations between K,.,,(443) and Chl. a, CD, and the determination coefficients for the power law relationship
between Kg.,,(4) and Chl. a, CD over 400-700 nm
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