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Abstract

The climate change impacts on hydrological components and water balance in Jeju Island were evaluated using multiple climate models
and watershed model, SWAT-K. To take into account the uncertainty of the future forecast data according to climate models, climate data
of 9 GCMs were utilized as weather data of SWAT-K for future period (2010-2099). Using the modeling results of the past (1992-2013)
and the future period, the hydrological changes of each year were analyzed and the precipitation, runoff, evapotranspiration and recharge
were increasing. Compared with the past, the change in the runoff was the largest (up to 50% increase) and the evapotranspiration was
relatively small (up to 11% increase). Monthly results show that the amount of evapotranspiration and the amount of recharge are greatly
increased as the amount of precipitation increases in August and September, while the amount of evapotranspiration decreases in the same
period. January and December showed the opposite tendency. As a result of analyzing future water balance changes, the ratio of runoff,
evapotranspiration, and recharge to rainfall did not change much, but compared to the past, the runoff rate increased up to 4.3% in the RCP
8.5 scenario, while the evapotranspiration rate decreased by up to 3.5%. Based on the results of other researchers and this study, it is
expected that rainfall and runoff will increase gradually in the future under the assumption of present climate change scenarios. Especially
summer precipitation and runoff are expected to increase. As a result, the amount of groundwater recharge in Jeju Island will increase.
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Table 2. Comparison of water balance analysis results for Jeju Island

Literature Annual precipitation Rates to precipitation (%) Period
(mm) Runoff ET Recharge
This study & Kim and Kim (2017) 2,046 21.8 34.1 44.1 1992-2013
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