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ABSTRACT

The water environment has been strongly affected by climate change in snowy cold
regions. The effects of climate change is inevitable, even if mitigation plans for
greenhouse gas reduction are implemented. It is necessary to evaluate quantitatively
the effects of climate change on the water environment to formulate adaptation plans
in snowy cold regions. Therefore, in this research, I first estimated high-resolution data
that can predict meteorological characteristics with climate change in snowy cold
regions. Secondly, I quantitatively evaluated the future change of water quality in
brackish lake, water temperature and the impact on cold water fish habitat in snowy
cold river.

Present climate data in MRI-NHRCMZ20 with spatial resolution of 20km was reliably
modified by the bias correction scheme using DSJRA-55, which is regional downscaling
data with spatial resolution of 5km resulting from the observation data. Then, by
applying the statistical downscaling method based on a spatial interpolation, high
resolution climate information with spatial resolution of 1km became available.

In Lake Abashiri, which is brackish lake in Eastern Hokkaido, blue tide and blue-green
algae occur frequently from the mid 1970’s. These obstacles in water quality have big
influence on natural environments in Lake Abashiri. For the water quality simulation
with climate change, the analysis model was constructed that considered fluid movement
and advective diffusion of water temperature and water quality. The results of water
quality simulation indicated that climate change is expected to raise brackish lake
surface temperature by approximately 4°C and increase salinity of surface of the lake by
approximately 1psu during blue-green algae developmental period.

Sorachi River, which is snowy cold river in Hokkaido, has suitable habitat for salmonid
fish, such as Hucho perryi and Oncorhynchus masou. Hucho perryi is designated as an
endangered fish and the impact of raising water temperature with climate change is
concerned. For the river water temperature simulation with climate change, the analysis
model was constructed that based on channel tracking of heat flux. The results of river
water temperature simulation indicated that climate change is expected to raise river
water temperature by approximately 4.7°C in March, also river water temperature area

suitable for spawning of Hucho perryi might be limited.



In the future, the quantitative evaluation method will be used for formulating effective
and efficient adaptation plans based on characteristics of snowy cold regions. The
analysis model will be further developed for evaluating the influence of climate change

accurately and the water environmental management.
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