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In order to elucidate the effects of global warming on deciduous forests in the cool-temperate and
boreal climate zones and the role of deciduous forests in the global carbon cycle, we proposed a new
mechanistic phenological model based on plant physiological processes in which we employ the
amount of carbon stored during the previous late-growth season as the determinate index of the
stand-level leaf amount (leaf area index, LAI) built in the following spring. Further, our new
phenological model was coupled with a forest ecosystems model (MINoSGI) to describe the dynamics
of a forest stand. The combined model was applied to a deciduous Larix kaempferi forest stand, and
the validity of the representation of the dynamics in the stand over seven years was examined. As the
outcome of the adjustment of the model parameters along with inventory data obtained at the study
site, simulated annual variations in the size structure, stand biomass, averaged stem diameter and tree
height of L. kaempferi were quite consistent with the observed data. In addition, a simulated annual
NPP (net primary production) agreed well with that obtained based on the field data. With our new
mechanistic phenological model with variable LAI as affected by varying environments, we can
predict precisely variations in the annual carbon budget throughout cool-temperate to boreal climate
zones to elucidate the role of deciduous forests in these regions in the global carbon cycle.







