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5. Conclusion

This study provided a framework that integrated future land-
use and climate change scenarios to catchment-scale hydrology
models to simulate and assess water quantity and quality. We
analyzed the impact of land-use and climate changes on
hydrology and water quality in the Teshio River watershed of
northern Japan. Our major findings are: (i) the climate changes
increased surface runoff, lateral flow and groundwater due to
increase in precipitation. The climate changes also increased total
N and P yields due to altered hydrological process, fertilizer
application and nutrient cycle. Those changes are more strongly
than land use changes. (ii) There were strong relationships
between hydrologic processes, and fertilizer application and
water quality under multiple climate change scenarios, especially
via shifting peaks of water, sediment and nutrient yields during
the snowmelt and rainy periods. (iii) Loads of N, P and sediment
were mainly derived from agricultural land under all land-use
and climate change scenarios. The establishment of riparian
zones and increase of nutrient efficiency by improved fertilizer
application were suggested as possible mitigation options to
reduce the nutrient loss from agricultural land under the impacts
of land-use and climate changes.
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