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研究成果の概要（和文）：森林生態系の炭素循環や炭素固定機能を決める生態系呼吸の動態メカニズムと林冠光
合成の関係を，生態系生理学的手法と大気化学的手法，モデル解析によって解明し，森林生態系機能の変動予測
研究を進めることを目的とした。冷温帯地域の落葉広葉樹林や常緑針葉樹林では，温暖化が光合成量と生態系呼
吸量の季節性や収支に顕著な影響を及ぼすことが，個葉光合成能の現地観測，樹木と土壌の温暖化実験，複数の
モデルシミュレーションによって解明された。

研究成果の概要（英文）：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 CO2 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.

研究分野：環境科学，環境動態解析，森林科学，植物生理生態学，生態学
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