(®)
2012 2014

Separation of respiration and Bhotosynthe§is rates in forest ecosystems using
continuous measurements of stable oxygen isotopic ratio and a multilayer
canopy-micrometeorological model.
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Development of a precise continuous measuring system of stable isotopic ratios of
C02 has been made using an infrared spectroscopic technique. Although the fundamental structure of the
sKstem has been developed, it has been suggested that further improvement of the mid-infrared laser for
the light source is necessary for the in-situ measurement.
Using the & 180 measurements at Takayama site, seasonal variation in the ratio of soil respiration to
ecosystem respiration during the growing season was estimated.
A multilayer canopy-micrometeorological model has been upgraded to include isotopic processes that
determine the vertical profile of C1800 in a forest canopy. By using observed C02 data to optimize a
model parameter, we confirmed that the vertical profiles of & 180-C02 in the forest were reproduced well.
Thus the multilayer canopy model with the assimilation of C02 data is a promising tool to quantify
vertical profiles of photosynthesis and respiration rates in forest ecosystems.
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