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Abstract:  Changes in organic matter in lakes and oceans affect ecosystems and the natural environment. In particular,
phytoplankton is located at the base of the ecological pyramid in the water, so understanding the amount of
phytoplankton is essential to elucidate the structure of the ecosystem. Observing the vertical movement of phytoplankton
in lakes will help to understand the generation mechanism of water pollution such as blue-green algae and its impact on
water quality. At present, chlorophyll concentrations are obtained by chemical analysis of the collected water from lakes
and marshes, but this is time consuming and laborious. There are reports of chlorophyll observations using fluorescence
lidar, but it can only be measured at a night.

In this study, we propose imaging DIAL that enables continuous day and night observations. We evaluate the
performance of the DIAL by indoor measurements and investigate the feasibility of the DIAL in the real environment.
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Fig. 1 Spectra of the absorption coefficients of Chlorophyll-a (80 Fig. 2 Difference in absorption coefficients at each wavelength and at
pg/L) and water. 532 nm for chlorophyll a and other substances (CDOM, tryptone)..
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Table. 1 Hardware specifications of the imaging DIAL Table. 2 Design value of the imaging DIAL experiment
On Laser(515nm) L520p SO(Thor'labs) Tilt angle of the image plane to the lens plane ~ ©=45°
Output Power : 30mW : 20
DJ532-40(Thorlabs) Swing angle of lens O=3
Off Laser(532nm) Output Power : 30mW Distance of the lens from the object plane L=105mm
CS165MUI(Thorlabs) Distance to aquarium 1.27m
CMOS Camera Imaging Area : 4.968mmx3.726mm Size of acrylic aquarium W90xD22xH30cm

Pixel Size : 3.45umx3.45um

AC254-100-A-ML(Thorlabs)

Focal Length : 100mm

#87-789 (Edmund Optics)

Filter Center Wavelength : 525nm
FWHM : 25nm

Lens




Image sensor

Fig.3 Schematic diagram of the imaging DIAL (Scheimpflug lidar) experimental setup for measuring Chlorophyll-a in water.
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Fig.4  Images of the imaging DIAL (a) on wavelength, (b) off Fig. 5 Accumulated luminance value of the imaging DIAL versus
wavelength (Chlorophyll-a concentration: 36.1pg/L). distance (Chlorophyll-a concentration: 36.1pg/L).
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Fig. 6 Logarithm of Pow/P,, versus distance for each Chlorophyll-a Fig. 7 Relationship between absorbance and Chlorophyll-a
concentration. concentration.
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