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Data assimilation and numerical studies to evaluate uncertainty of terrestrial
forest carbon balance under changing climate
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In the present research, we conducted simulated effects of the specific
forest biomes in northern terrestrial ecosystems on gross primary productivity (GPP). In the
simulations, we accounted for structural characterics of each forest so that it was possible to
evaluate the difference in GPP between natural (or unmanaged) and artificial (or managed) forests
with different complex canopy structure as affected by climatic extremes. Our simulation results
indicated that for a given biome-specific LAl and individual foliage shape, GPP increases with
increasing canopy structural complexity that is associated with a broader vertical distribution of
foliage, supporting the localisation of leaves in multiple layers. By contrast, further study with
more sophisticated algorithm of the data assimilation than the one used in the present simulations
is required to elucidate forest responses to climate change in the near future.
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