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ABSTRACT

The study conducts the 3-D quantitative simulation as well as experimental study to
analyze and evaluate the function of flood detention for paddy fields. The 3-D
free-surface flow with paddy plants inside are considered to investigate the influences of
paddy fields on peak flood attenuation and the temporal distributions of outlet discharge.
The ecological multi-functional of paddy fields are quantified. In the present study, a
series of in-site experiments are firstly carried out to obtain the characteristics of paddy
plants, such as plant height, interceptive area of plant, canopy density and drag coefficient
etc, for different growth periods. The experimental results are further inputted into the
3-D numerical model to simulate the 3-D free-surface vegetative flow of paddy fields in
Taiwan.

Next, a 3-D numerical model, adopting the finite volume method and the PISO
scheme, is introduced to solve the governing equations. The k- turbulence model together
with the volume of fluid (VOF) technique, wall function and porous media are used in the
model to simulate the vegetative free-surface flow fields. The 3-D numerical model is
verified by the vegetative free-surface experiment given by Nepf and Vivoni (2000). The
agreement between the experiment and numerical result is quite satisfactory. A series of
numerical simulations for different plant heights ranging from 10cm to 40cm are
conducted. The influences of paddy fields on the detailed flow depths and velocities are
also studied. It is concluded that, in comparison with the fallow case, paddy fields can
reduce the peak discharge about 2%~10% for different plant heights. Thus, paddy fields
can gradually mitigate flood movement and redistribute the outlet flow discharge. It

behaves just like artificial wetlands and indeed provides flood detention function.

Keywords:Paddy field, Flood-detention function, k-¢ turbulence model, Volume of fluid,

Porous media.
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