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Concentration monitoring of blue-green algae at Lake Suwa by a fluorescence
lidar 1I
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Abstract: Blue-green algae emits red fluorescence at around 650 nm by irradiation of ultraviolet. Concentration
monitoring of the algae at Lake Suwa has been made by detection of the 650 nm-fluorescence using a laser-induced
fluorescence lidar. Three years’ observation from 2005 to 2007 showed that lidar fluorescence signal had a strong
correlation with phycocyanin concentration containing in blue-green algae, and thus usefulness of the fluorescence lidar
was confirmed. To improve the system accuracy, new fluorescence spectrum lidar, which was possible to monitor entire
fluorescence spectrum in the whole visible wavelength range, was developed. Preliminarily observation at Lake Suwa
showed that several materials in water emitted fluorescence and some of the fluorescence overlapped with phycocyanin
fluorescence at 650 nm. This suggests that the accuracy can be improved by distinguishing fluorescence spectrum of
phycocyanin and others with spectral analytical method.
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Fig. 1.  Fluorescence spectrum of Blue-green Algae in solution obtained by a fluorescence spectral analyzer.
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Fig.2. Variation of fluorescence intensity obtained by the fluorescence lidar.
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Fig.3. Correlation between phycocyanin concentration measured by chemical method and

fluorescence intensity obtained by the fluorescence lidar.
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Fig.4. Configuration of laser-induced fluorescence spectrum lidar (LIFS Lidar) system.
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Fig.5. Laser-Induced fluorescence spectrum of water of Lake Suwa.
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Fig. 6. Separation of spectrum Fig.5.
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