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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 —2013 are outlined below.

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

1)In a study on agricultural water management in cold snowy regions affected by climate change, a method
was developed for estimating snow water equivalent in catchment basins from multiple data collected in
nearby areas by AMeDAS (Automated Meteorological Data Acquisition System) data, and the effect of
climate change on agricultural water supply and demand was clarified with the use of nine climate models
for tributaries in the Sorachi and Kamikawa regions.

2)In a study on irrigation and drainage technologies for large paddy field plots using subsurface irrigation
where rice and upland crops are grown in rotation, the characteristics of irrigation water demand were
clarified based on observations of groundwater level and submerged field water level, and water
distribution management techniques were proposed for the stable supply of irrigation water to paddy
fields by simulating the water distribution that reflects the water demand characteristics of paddy fields.

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)In a study on the diagnosis of drainage channel function in large-scale upland field areas, a method for
evaluating open-ditch drainage functionality was drafted, and the soundness index of the articulated block
drainage canals was revised through the diagnosis of the functionality of the canals onsite to evaluate the
applicability of the drafted method.

@ 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



	1.  研究の必要性
	地球規模の気候変動が予想され、陸域および沖合海域の食料生産の現場では温暖化の影響や海象変化の兆候が具現化してきている。食料生産の現場は自然環境の変化を直接に受けやすく、影響回避のための基盤整備やシステムの変更など対処方法の確立が必要となっている。
	特に、広い生産基盤を有し、国内自給の多くを担っている北海道では、既存の食料生産システムの持続が重要な課題であり、事業主体や管理組織、また、農家・漁家などに対しての具体的な技術開発が求められている。
	(1)  積雪寒冷地の資源を活用し、地域の特徴を活かした灌漑・排水技術の提案

