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Coloration mechanism of Aoike Pond in Lake Juniko (3rd report): analyses of photometric results

Ryuji Hanaishi, Naoto Osaka, Megumi Shibata, Naofumi Nozawa, Hirohisa Sato

This is a follow-up report on the mechanism of blue coloration of Aoike Pond in Lake Juniko that describes the analysis
results of photometry. For pond water samples measured inside Aoike Pond and after brought back to the laboratory and
ultrapure water, the visible absorption spectra were almost identical to each other in terms of their structures and intensities,
and the absorption coefficients were higher in the red-light region. By utilizing the water absorption coefficient, we
successfully reproduced the blue color in the transmitted light. Furthermore, a three-color sensor was launched to Aoike
Pond with the depths up to 2.5 m to measure the relative red-light intensity, which was found to decrease with increased
depth of the sensor. This result was interpreted on the basis of the water absorption coefficient, indicating that the red light
almost disappeared in the optical path length of 10-20 m using available spectral sensitivity parameters of the red light
sensor element and that the transmitted light turned to blue light and green light with approximately half the intensity of the
blue one. These results suggest that assuming that the light is reflected from the bottom of Aoike Pond, the light observed
after entry into the pond surface, downward transmission, reflection, upward transmission, and emission through the surface
may exhibit a blue color, and support the hypothesis that the blue coloration is caused by red-light absorption in pond water
itself.

Key words: Aoike Pond, Lake Juniko, Coloration with blue color, Absorption spectrum
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