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To quantify the function of biomat flow affecting water and substance movement in forests, hydrological observations
and analyses were conducted in headwater catchments located at Oume city in Tokyo and Ymashina ward in Kyoto.
Following findings were obtained:

Real state 1: Biomat flow was unsaturated and commonly occurred in the Hinoki cypress (Chamaecyparis obtusa)
forests of both catchments. The flow amount was in proportion to the root density (thickness) of the biomat; the
flow amount in the high density (15 cm thick) was a few to 10 times that in the low density (1 to 2 cm thick).

Real state 2: Biomat flow occupied about 25% of the peak stream flow discharge in some cases, and the maximum

flow velocity was 30 cm s™; implying that the biomat flow strongly affected stream flow generation during
rainstorms such as floods in streams or rivers.

Mechanism: Runoff ratio of the biomat flow increased when the water content in the biomat was small, and then the
percolation of rainwater into the deep soil was restricted. Based on the test regarding the water retention in the
biomat, this depended on the difference in the root structure to lateral and vertical direction (easy to move water to
lateral direction under the dry moisture condition); showing that the moisture condition and biomat structure
controlled the biomat flow behavior.

Effect on substance movement: Based on the analysis of dissolved organic carbon (DOC), the biomat flow
preferentially transported fulvic acid like materials (FAM). The FAM concentrations in stream flow were higher in
the Hinoki catchment than in the catchment composed of natural broadleaf deciduous trees. This shows that the
effect of biomat flow on DOC was relatively high in the Hinoki catchment.

Although the formative process of the biomat is not yet unclear, we, in future, need to examine the relationship
between the organization of Hinoki forest and biomat formation by small root growth. Because the biomat is also
occurred in natural broadleaf deciduous forests, the effect of biomat on substance movement in forests can be more
extensive than the past aspects; indicating the sufficient investigation related to the biomat is indispensable.
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