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Multidisciplinary study on the spatio-temporal dynamics of carbon cycle
processes and prediction of their global warming responses in forest ecosystems
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We aimed to investigate the carbon cycle processes in cool-temperate
deciduous forest ecosystems in changing environments. Responses of leaf photosynthesis and its
phenology, and soil respiration to rising temperature due to climate change were examined by
open-field warming experiments in the studied forest. Development of optical remote sensing
technique for canopy observations, and advancement of process-based simulation model were also
conducted for spatio-temporal scaling analyses of photosynthesis and respiration in current and
future environments. Multi-year observations of C02 flux by eddy-covariance technique revealed that
warmer spring induced earlier leaf expansion and hence higher photosynthesis at forest level, which
were also supported experimentally by the canopy warming experiment and model predictions. The
higher air temperature in autumn was suggested to lead higher ecosystem respiration, which was also
supported by the soil warming experiment and a model analysis.
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