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Abstract
Water is essential resources for agriculture. Agricultural water use accounts for approximately 70 percent
of the total water use in the world. Recently, the world population is projected to grow rapidly and to reach 10
billion people by 2050. Water demand for agricultural as well as domestic water is also estimated to increase
in order to feed the increasing population. It is necessary to discuss how water resources can be developed
and/or wisely used. To understand and control water movement in soil is effective in terms of wise-use of
water resources. Physical phenomena such as soil water movement are generally described by
ordinary/partial differential equations. These differential equations are numerically solved by use of
computers because of rapid progress in computers in recent years. Author has addressed a numerical
modeling for non-Darcy flow through coarse porous media using MPS (moving particle simulation) method,
and inverse modeling and numerical investigations of variably saturated subsurface water flow in
isothermal/non-isothermal soil. The former got an award of “Encouragement Prize”, Chugoku-Shikoku
Branch, Japanese Society of Irrigation, Drainage and Rural Engineering in October 2017, the latter got an
award of “2017 Japan Rainwater Catchment Systems Association Young Scientists Award” in November

2017. In this report, the outline of these studies is introduced.
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