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Simultaneous Detection of Multiple Components in Water of Lake Suwa
Using Laser-induced Fluorescence Spectrum Lidar
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Keyword: We have developed mobile and self-sufficient laser-induced fluorescence spectrum (LIFS) lidar based on

preliminary experiments on Excitation-Emission-Matrix of the pond water sample and method for reducing solar

background light using synchronous detection technique. The LIFS lidar demonstrated the potential of natural river/lake

water quality monitoring at the Tenryu River/Lake Suwa. Three main components in the fluorescence data of the water,

dissolved organic matter (DOM), phycocyanin, and chlorophyll were extracted by spectral analysis using the standard

spectral functions of these components. Results of long term field observations using our LIFS lidar from 2010 to 2012

show the necessity of simultaneous multi-component detection to understand the natural water environment.
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Fig.1 EEM of pond water

taken by a commercial spec-

trometer.

2
CltgHt)!
1

s
Trigger

nge
Cty2 ﬂ Laser pulse
j\ Fluorescence

cy!

Y Variable dela i t1 t2  Time
1 ;

tt,
CCDgateopen _ Close
>

>| {
Fluorescence spectrum

Fig. 2 Synchronous
detection in lidar op-
erations using a gated
CCD detector. t;and
ty are laser pulse
width and gate width,
respectively.
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Fig. 3 (a) Representative lidar fluorescence spectrum
(peak at 405 nm is the water Raman signal) and (b)
spectrum analysis of lidar fluorescence spectrum
shown in (a).
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Fig. 4 Monthly concen-
tration on (a) DOM, (b)
phycocyanin, and (c)
chlorophyll from 2010
to 2012.
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