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To develop functional-structural models for saplings of 5 broad-leaf species
(hereafter, target species), we developed a method to estimate leaf traits (chlorophyll and nitrogen
contents) of the target species non-destructively. Using this method, we measured and modeled temporal
changes In these traits in response to leaf age and season. We also clarified patterns of current-year
shoots of saplings of the target species based on detailed measurements of 3D structures. We, then,
modeled growth of first-order branches as functions of environmental conditional of the first-order
branches and individuals. In the analysis of branch growth, interactions among branches were detected.
Finally, we developed two functional-structural models: in the first model a tree comprises of
first-order branches and light interception and photosynthesis are calculated in a voxelized space at the
first-order branch, individual, and stand levels, in the second model, a leaf comprises small polygons.
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