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River systems are often primitive in “Ryukyu” coral limestone soil regions. Therefore, water is
drained through underground infiltration from a doline. A lower infiltration capability coupled with
typhoon and heavy rain often triggers flood damages, which jeopardizes agricultural crop production in
these areas. ,

The objective of this study is to clarify and improve our understanding of the relationship between
rainfall-runoff and infiltration drainage through a doline in these regions. We considered rainfall-runoff
and infiltration drainage as a series of phenomena within a model. First, we estimated the inflow to a
doline based on the amount of runoff. Then, we evaluated the residues by computing the differences
between the inflow to a doline and infiltration drainage through a doline. Finally, we developed a
mathematical simulation model and simulates an input-output relationship of these drainage systems.
Although, most previous studies modeled the penetration aperture only at the bottom of doline, this
approach cannot sufficiently capture the roles of side apertures and limestone pipes for drainage. In this
study, in order to reflect this complex systems in the model, we varied the size of side apertures
| depending on the water level of a seepage basin, modeled the relationship between the cross sectional
area of side apertures and the water level, and incorporated this mechanism into our simulation model.

In this study, we applied this simulation model to two regions, 1) “Ashi-chaga” region where a tunnel
drainage system has been introduced for mitigating flood damages, 2)’Makabe” region where several
measures have been discussed for mitigating flood damages. Our simulation model was able to closely
approximate the observed water level changes by explicitly modeling the effect of side apertures in
“Ashi-chaga” region. In this region, the tunnel had been constructed as a drainage measure. In our
analyses, we examined the effect of the tunnel drainage on the degree and extent of flood damages. Our
simulation model can quantify the effect of tunnel drainage on flood daméges.

In “Makabe” region, we evaluated and compared the pre-ground maintenance without an infiltration
pond and post-ground maintenance with an infiltration pond installed for analyzing the effect of this
maintenance on infiltration drainage. We computed the rainfall outflow of our study site using a surface
runoff model. We simulated infiltration of our study site by modeling two adjacent infiltration ponds
with different infiltration capabilities, overflow among these two adjacent ponds through a subterranean
| drain system, and pipe flow drainage system. Our simulation model was able to closely approximate the
observed water level changes by modeling this complex multiple drainage ponds system.

. Our simulation results indicate that this.modeling approach is useful for evaluating proposed
measures for mitigating flood damages in these regions.
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