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Laser-induced Fluorescence Spectrum (LIFS) Lidar for
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-Development of Spectrum Analysis Method-
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Abstract: We have been performing lidar fluorescence intensity monitoring of blue-green algae in the lake
Suwa. The concentration measured by the lidar tended to be a bit higher than that measured by a chemical
method if the concentration was low. A laser-induced fluorescence spectrum (LIFS) lidar was developed
and a spectral analysis method was introduced to clear such difficulty. Four basic laser-induced spectra of
the lake water were prepared. They are Raman of water, fluorescence of water-dissolved organic matters
and two fluorescence of chlorophyll for the lakes water without blue-green algae. And fluorescence of
phycocyanin was added for that with blue-green algae. Analysis results of LIFS lidar data using the
four/five components clearly showed spectral difference of the lake water with blue-green algae and
without it. This suggests that precision of concentration monitoring will be improved by introduction of
the LIFS lidar with spectral analysis method, even if the concentration is low.
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Fig. 1 Separation of fluorescence spectrum of blue-green algae

in solution obtained by a fluorescence spectral analyzer.
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Fig. 2 Average fluorescence spectrum of water of the lake

Suwa sampled from December, 2008 to June, 2009 and
separation of the spectrum with four components.
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Fig.3 Separation of fluorescence spectrum of water of Lake
Suwa on June 8, 2009.
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Fig.4 Separation of fluorescence spectrum of water of Lake

Suwa on July 13, 2009.
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