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Reflectance and transmittance properties of photosynthetically active radiation and near-infrared
radiation in a cool-temperate deciduous broad leaved forest dominated by Fagus crenata
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Abstract: To investigate the reflectance and transmittance properties of photosynthetically active radiation (PAR) and near-infrared
radiation (NIR), we measured canopy-transmitted PAR and NIR (PARt and NIRt), incident PAR (PAR1i) and canopy-reflected PAR
and NIR (PARrefand NIRref) in a cool-temperate deciduous broad leaved forest dominated by Fagus crenata during June-September,
2016. The PAR transmittance and reflectance values remained approximately fixed. The ratio of PARi/PARt to NIRt/PARt and the
ratio of PARi/PARref to NIRref/PARref decreased gradually. These results suggest that NIR transmittance and reflectance decreased
gradually over the study period and that the leaf area fluctuated very little.
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Fig.1 Daily variation in a) PARi, b) PAR transmittance, c)
PAR reflectance, d) NIRt/PARt, and e)

NIRref/PARref. Filled diamonds indicate 10- min mean values.

Dashed lines represent daily mean values.
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Fig.2 Time series variation in a) relative leaf area obtained

using the Beer-Lambert law, b) relative leaf area

obtained using the NIR/PAR method, and c¢) LAI
obtained using a LAI-2000 plant canopy analyzer
during April-October, 2016. Open diamonds indicate sunny

days. Filled diamonds indicate cloudy days. Dashed lines represent

mean values on cloudy days during June-September.
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Fig.3 Time series variation in PAR a) transmittance and b)

reflectance during June-September, 2016. Open
diamonds indicate sunny days. Filled diamonds indicate cloudy
days. Dashed lines represent mean values on a) cloudy days and b)

sunny days.
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Fig4  Time series variation in a) NIRt/PARt and b)
NIRref/PARref during June-September, 2016. Open
diamonds indicate cloudy days. Filled diamonds indicate sunny
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Filled circles represent monthly mean values on cloudy days.
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