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A STUDY ON FUNCTIONAL STRENGTHENING OF FOOD SUPPLY
INFRASTRUCTURE IN LINE WITH ENVIRONMENTAL CHANGE AND
ESTABLISHMENT OF A SUSTAINABLE SYSTEM

Research Period: FY 2011 - 2015
Project Leader: Director of Cold-Region Agricultural Development Research Group
IIDA Atsuo
Research Group: Cold-Region Agricultural Development Research Group (Rural Resources
Conservation, Irrigation and Drainage Facilities)
Cold-Region Hydraulic and Aquatic Environment Engineering Research Group
(Fisheries Engineering)

Abstract: Climate change is expected to progress worldwide, and the effects of global warming as well as
signs of changes in hydrographic conditions are seen today in food production areas both on land and in
offshore seas. Food production areas are susceptible to the direct effects of natural environmental changes,
making it necessary to establish countermeasures such as the development of infrastructure to avoid these
effects and system changes.

This research project addresses the development of technologies related to land-based production
infrastructure systems that enable agricultural water management in response to climate change, efficient
irrigation and drainage for large paddy fields, improvement in the function of drainage systems in large
upland farming areas, and technologies related to production infrastructure systems in marine areas to
support fishing ground improvement by modifying offshore physical environments.

The research activities implemented in FY 2011 —2012 are outlined below.

1) Proposal of irrigation and drainage technologies leveraging resources in cold snowy regions and
local characteristics

DIn a study on agricultural water management in cold snowy regions affected by climate change,
investigation and analysis were carried out to examine a technique for estimating the water equivalent of
snow cover in agricultural dam basins using local AMeDAS data. The aims were to evaluate the function
of increasing water temperature in facilities and fields where agricultural water is used, and to clarify the
effects of climate change on water use in river systems based on values predicted with a climate model.

2) A study on irrigation and drainage technologies for large paddy field plots where rice and upland crops are
grown in rotation and on techniques for irrigation planning and groundwater level control using
subsurface irrigation was discussed, and the quality of water discharged from fields was surveyed.

3) A study on technology for soil nutrient control in peaty paddy fields involving subsurface irrigation was
conducted and the dynamics of soil nutrients and moisture were clarified in preparation for the production
of low-protein rice.

4) A study on the diagnosis of drainage function in large-scale upland field areas, performance degradation
processes for different drainage structure types and possible causes was conducted.

©) Proposal of technologies for improving biological productivity in northern waters

In a study on the improvement of biological productivity by means of modifying physical environments in
northern waters, environments of fishing grounds for marketable marine species offshore in northern
parts of the Sea of Japan were surveyed in each season to clarify the basic structure of fisheries
production and related habitats.

Keywords: climate change, groundwater level control, performance diagnosis, primary productivity,
fertilization



