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Based on the 31 case studies previously conducted, we summarized expansion rates in areas in the last ca. 70 years.
Many papers have reported increases in areas of moso-bamboo forests, and that the average expansion rate was 1.03
ha/ha year. As well, the expansion rate of the front line was 0.5 — 2.6 m/yr with the maximum rate of 10 m/yr.

To clarify potential impacts of such bamboo expansion in water cycling, we conducted sap flux based stand
transpiration estimates in Moso bamboo forests with the surrounding Japanese cedar plantations in National Taiwan
University Forest and Kyushu University Forest. Consequently, we found stand transpiration in moso bamboo
forests was 50 — 300 % larger than that of cedar forests. The two sites with different location showed same tendency,
suggesting high generality of the phenomenon that bamboo forests can evaporate more water than surrounding
coniferous plantations. In addition, we found different seasonality of the stand transpiration of bamboo forests
between Taiwan and Japan resulting from difference of climate seasonality and leaf phenology between two sites.

To examine appropriate forest management practices for controlling water consumption by moso bamboo forests,
we also conducted strip thinning experiments in Kyushu University Forest, in which the original culm density of
11,000 culms/ha was reduced to 6,200 culms/ha. Although the culm density after treatments was 40% smaller than
that before the treatments, stand transpiration after treatments was only ~20 smaller than that before treatment due to
the increases in individual transpiration after treatments at the given meteorological conditions.

In addition, we observed that such changes in culm density caused the increases in bamboo shoot production in the
next year, leading to drastic changed in age structure in the moso bamboo stand. Our numerical simulation showed
that the year-to-year variations in age structure can have strong impacts on stand transpiration and carbon
accumulation. Our project would like to emphasize importance of further studies examining impacts of year-to-year
variations in age structure on water and carbon cycling in addition to the density dependency.




