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How could you manage the air bubbles during wave breaking since it is random in position?
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The color strength of the bubbles during wave breaking is larger than that of the bubbles
over the current. We use 8 bit color, that has 0 to 255. The color strength of the bubbles
during wave breaking is more than 80% of maximum. Therefore we define the upper limit and

the lower limit, and change the color outside the limitation
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First, we need to distinguish the concept of rill erosion from gully erosion. Rill erosion

is the process of removal of soil by concentrated water running through little streamlets,

or headcuts while gullying refers to more deeply incised depressions and natural drainage

lines. The two are related if run-off water concentrated in rills or depressions removes

soil particles through sluicing and create scour gullies. The effects of both gullying

and rilling were not included in the model presented by Paringit and Nadaoka (2001)

describing the erosion, transport and deposition process on the overland area. The reasons

for their exclusion are the following:

Inside the Todoroki catchment area, gullying is not an observed erosion mechanism or, at
least not the one of the more significant eroding processes. Gullying effects are usually
pronounced in hillslope areas, characterized by relatively longer slope lengths associated

with steeper (>15% gradient) landscapes. In contrast, the Todoroki watershed can be



described more accurately as having an undulating to rolling terrain (thus shorter slope

lengths), with more than 90% of the total catchment area with 8% or less slope gradient.

On newly-cultivated bare soils, rill marks commonly occurs resulting from a concentration
of surface water into deeper, faster-flowing micro-channels (about 30 cm) which follow
depressions or low points through paddocks, and confined to and terminal with the boundary
of the tilled area. Given the scale of the model, discontinuity of rilling, in effect will
not considerably alter the overall value of the eroded material approximated by the sheet

erosion mechanism over the tilled areas of the Todoroki watershed.

The rilling effect could not be verified and was not yet measured in the field. It is of
the author’ s opinion that if rill erosion is to be included as a contributory process
in sediment discharge modeling, it is only proper that a procedure or system must be

introduced to verify the rilling phenomenon in the field.

The omission of rilling and gullying effects on the sediment discharge model developed
as presented in the Conference does not preclude their consideration on future efforts
to improve the model. It is possible to take them into account in the overland erosion
component in addition to the sheet erosion given a few important conditions. Foremost is
the availability of verification data to which any proposed rilling quantification can
be compared. Second, inclusion of gullying is justified only if it is an observed erosion
process in the study area. A third condition would be related chiefly to the scale
limitation of the simulation data, which suggests that the present resolution of the
simulation data is too course to describe micro-scale phenomenon such as rilling. Efforts
are underway to incorporate rilling effects by parameterization in the light of the

aforementioned conditions.

We hope that the foregoing explanation gave satisfactory answers.
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