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DEVELOPMENT OF TECHNOLOGIES FOR MAINTENANCE AND
MANAGEMENT OF AGRICULTURAL INFRASTRUCTURE IN THE SNOWY COLD
REGIONS CONTRIBUTING TO BEING GROWTH INDUSTRY AND RESILIENT

Research Period : FY2022-2027
Program Leader : Director of Cold-Region Agricultural Development Research Group
SATO Yoshihumi
Research Group : Cold-Region Agricultural Development Research Group (Rural Resources

Conservation, Irrigation and Drainage Facilities)

Abstract : This research and development program aims to develop technologies necessary for the
improvement, maintenance, and management of agricultural production infrastructure tailored to the
regional characteristics of Hokkaido, thereby contributing to a stable food supply in Japan and to the
transformation of agriculture into a growth industry. The following is a summary of the results achieved
in FY2025.

Surveys on stratified subsidence conducted at large-scale fields in peatland areas revealed that
approximately 50% of the subsidence in paddy fields originates from layers deeper than 80 cm.
Furthermore, maintaining high water levels during the snow season was found to mitigate winter
subsidence and differential subsidence at depths of 80 cm or deeper.

Using test sections of open channels in Hokkaido where surface coating had been in place for 10 years,
we verified the effectiveness of various repair methods in terms of hydraulic and structural performance.
The results revealed that while these methods effectively restore and improve hydraulic characteristics
(the roughness coefficient) and suppress carbonation, they do not always guarantee the persistence of
improvements in mechanical characteristics (static elastic modulus).

We have been continuously monitoring dynamic water pressure and seismic acceleration in operational
agricultural pipeline systems. Analyses of dynamic water pressure data obtained during an earthquake
with a Japanese seismic intensity of 5-lower confirmed the occurrence of water hammer pressure—a
known factor contributing to air valve failure—and allowed us to estimate the performance and size of
relief valves that would be able to sufficiently reduce this pressure. Furthermore, based on these findings,
we have begun verifying the effectiveness of these valves.

Using a model for paddy field sediment deposition that was developed to simulate the intake by paddy
fields of water turbidity caused by slope failures, we performed predictive calculations of sediment
deposition by varying the conditions of turbid water intake. The model found that the volume of sediment
that accumulates in paddy fields and the behavior of that sediment vary significantly depending not only
on the SS concentration, but also on differences in the particle size distribution, soil particle density, and

water intake volume.

Keywords : Peatland fields, Irregular subsidence, Agricultural irrigation facilities, Conservation and

management technologies, Seismic hydrodynamic pressure, Sediment runoff
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