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Abstract : With the assumption that climate change in snowy cold regions will occur, this study outlined here was conducted
to develop technologies for irrigation water management that enables effective use of water resources. The outcomes of the
study are as described below.

1) By using data on four agricultural dams and 13 rivers in Hokkaido that was collected over a period of 11 years, 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). A rational method was developed for determining the two
coefficients required for the estimation . The estimation procedure was organized, and a manual was prepared.

2) In the Sorachi and Kamikawa regions, for tributaries each having multiple water facilities, the effect of climate change on
agricultural water supply and demand was clarified with the use of nine climate models. It was predicted that, in basin areas
with dams or head works, decreases in snow water equivalent would cause decreases in the runoff during the snowmelt
season and the irrigation season and would cause the early arrival of snowmelt season. The number of days with the peak
day of snowmelt runoff occurring earlier was small when the elevations of the basin include the middle and high elevations
(from 100 m to 1800 m) and when the variation in elevations in the basin is small. The decrease in runoff during the
snowmelt season (February to May) and during the irrigation period (May to August) tended to be small in the basin whose
average elevation is high.

3) A growth prediction equation was created for three varieties of paddy rice based on cultivation records, and the changes in
the growth period for the three varieties were predicted by using the meteorological values predicted by 9 climate models
for the distant future. It was predicted that the time required for growth from transplanting or seeding to the maturing period
will decrease because of global warming. The maturing period was predicted to be shifted 4 to 13 days earlier. Data on
paddy field water management in Hokkaido were analyzed to determine the irrigation requirement for each growth stage.
By combining the results of the analysis and the growth prediction, the paddy field water demand throughout the growth
period was modeled. The model can be used to predict water demand for water-saving water distribution management in
drought years that can occur as a result of climate change.

4) A paddy field water management method that prevents decreases in water temperature and soil temperature in paddy fields
was considered through simulation under conditions of drought, which is expected to increase in frequency in the future. It
was verified that, during a period when water saving is required but water intake during the ideal time (e.g., early morning
or nighttime) is difficult, maintaining a relatively great depth of ponding is effective as a measure against cool weather
when low temperatures are forecast with a lead time of a few days.

5) Simulations were performed for four climate models with 2 subject dams that are near each other and are expected to have
different future changes in snowmelt runoff due to contrasting differences in elevation distributions between the catchment

basins. The integrated operation of multiple reservoirs was verified as an effective measure against droughts caused by
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future changes in snowmelt runoff. Furthermore, the outcomes of the research paper "A Study on Agricultural Water
Management in Cold Snowy Regions under the Influence on Climate Change" were compiled for the preparation of a

tentative manual for irrigation water management in cold snowy regions that addresses global warming.

Keywords : climate change, snow water equivalent, water temperature, compound type canal, agricultural dam
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