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In this study, the effect of the bare surface structure on the process of
water and heat exchange between the soil surface and the atmosphere was investigated. We have
developed a methodology for estimating water retention characteristics and a sensor for estimating
soil evaporation. We investigated the moisture and heat dynamics in the soil under the inclined
ground surface and modified the soil water and heat transport model to account for external factors,

such as inclined surface.
This study demonstrated that the soil water retention parameters can be classified appropriately
into soil classes by machine learning, and the soil water evaporation in two dimensions were
quantified by the heat pulse probe developed. In addition, the effect of ground surface structure on
soil moisture and heat transfer was evaluated by field monitoring, and the numerical analysis

considering the topography became possible by the extended soil liquid water, water vapor and heat
transport model.
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