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The purpose of this study was to quantitatively evaluate long-term changes in the water environment
such as lakes and marshes, including reservoirs, using an artificial intelligence (Al) model under the
influence of climate change. The initial research plan required to collaborate with international researchers
to obtain local datasets for aquatic environments, but the influence of the worldwide COVID 19 infection
changed the original plan. Therefore, the plan had to be changed. Regarding the alternative plan, we
targeted the Hokkaido and Kyushu reservoirs in Japan, where climate change prediction (GCM) data from
a global model and field observation data in the reservoirs. We assumed that the Hokkaido water
environments that are exposed to the subarctic zone could be changed into those in temperate zone such as
Kyushu due to the impacts of future climate change. Furthermore, we focused on the surface water
temperature, which is an important factor in the reservoir environment. We employed an Al model that had
input air-temperature data in past (1950-2005) and future (2006-2100) based on rcp8.5 scenario) provided
by the GCM. The change in water temperature by the impact of climate change was quantitatively
evaluated. A long-short-term memory (LSTM) model was used as the Al model because it is effective for
time-series prediction. We also performed a pretraining method to transfer the characteristics of the
Kyushu reservoir environments into the Hokkaido one.

For the results, first the calibration of the LSTM model was performed using the monthly observed
water temperature data (Fig. 1). Second, the LSTM model, in which observation data from Kyushu was
trained in advance, was applied to the Hokkaido reservoir. Using the past and future of GCM water
temperature data (near-, med-, far-futures), water temperatures were predicted by LSTM. The frequency
ratios of the predicted values to the water temperature at 2 °C intervals were calculated, and the differences
between the three future predicted values subtracted by past values are shown in Fig. 2. The frequency
difference decreased at the lowest temperature and increased at the highest temperature, which suggests
that the snow and ice on the lake surface may weaken in winter and the water temperature may rise in
summer in the future.




