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Determinations of light spectrums under sea ice
with fiber optics spectrometer
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Abstract: A fiber optics spectrophotometer (USB2000, OceanOptics, USA) was applied to
measure light conditions under sea ice at Saroma-ko Lagoon, Hokkaido Japan, in February
and March 2005. One end of a 10 m quartz fiber optics (QP200-2-UV-VIS, OceanOptics,
USA) fixed under sea ice led light to the other end, and the spectrophotometer determined
the spectrum of the light at the other end on the sea ice. Signals from the spectrophotometer
were normalized with the calibration light source (DH2000CAL, OceanOptics, USA) and a
program (OOIBase, OOIIrad, OceanOptics, USA) and were determined as irradiance (w m
nm'). Without the cosine-collector for collecting the light from 180 degrees in front, the fiber
optics collected light from a narrow range and showed quite different spectrums from those
determined with the cosine-collector. Spectrums with a peak at 570 nm were determined
with the cosine-collector and corresponded well with the spectrums often determined at
near coastal areas. Photon flux densities (x mol photons s'm2 nm'!) were estimated from
spectrums determined with the cosine-collector and correlated well (R2=0.98) with those
determined with the quantum sensor (LI-193, LI-COR, USA). These results showed that
fiber optics spectrophotometer could determine the light conditions under sea ice both
qualitatively and quantitatively.
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density
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