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Evaluating the Infiltration and Water Retention Capacities of Soil Materials and Layered Structures
Used in Rain Gardens

Abstract

Rain gardens (RG) are green areas designed to gather surrounding rainwater with enhanced the rainwater storage
and infiltration capabilities for promoting temporary storage and groundwater infiltration. This design is expected to
reduce rainwater runoff and delay its discharge into rivers and drainage channels. We devised the RG structure, which
is a layered structure of two types of soil materials with enhanced the infiltration capacity. In this study, we conducted
water flow tests using a two-layer soil column system combining an upper column and a lower column to evaluate the
infiltration and water retention capacities of the RG structure. The results showed that the RG treatment exhibited
higher infiltration capacity than the control with Masa-do, and additional water pressure seemed to enhance the
infiltration rate when a puddle formed on the soil surface. Regarding the volumetric water content 22 hours after water
flow ceased, the soil materials used in the RG treatment demonstrated approximately twice higher than the Masa-do
used in the control. These findings suggest that the RG structure, combining the infiltration and water retention

properties, contributes to reduce rainwater runoff from the site during rainfall event.
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