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Development of a new infiltration calculation scheme based on the theory of the
formation of preferential flow in snowpack revealed by using MRI
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We have investigated and modeled the formation process of preferential flow
inside snowpacks caused by rainfall or snowmelt to improve prediction technology on hazards caused
by melting snow. Non-destructive measurement technique by using MRI visualized the formation and
development of the preferential flow and the deformation of the snow due to infiltrated water. When
differences in capillary forces existed in the vertical direction within the snow layer, the
significant differences of it tended to produce a wider horizontal spread of the preferential flow.
We have developed a method to directly simulate pore-scale infiltration phenomena based on invasion
percolation, which models the fluid replacement process by another fluid in a porous material. The
formation of preferential flow and the spread of it observed in MRI-based infiltration experiments
were reproduced approximately by the simulation.
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Nondestructive three-dimensional observations of flow finger and lateral flow development in 2020

dry snow using magnetic resonance imaging
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