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This study aims to evaluate influence of the declining Arctic sea-ice on the
Arctic terrestrial water budget focusing on the interaction between seasonal processes, based on
numerical model experiments and analysis of precipitation water isotopic ratios observed at land and
ocean. The model experiments indicated a significant contribution of the retreated sea ice to the
increase of precipitation at the coastal regions. The precipitation-observed isotope ratios revealed
different sources for the autumnal water vapor. River heat inflowing to the Arctic Ocean
contributed up to 10% of the regional sea ice reduction over the Arctic shelves. These results
evidently suggest that the increasing ice-free area in the shelf seas results in intensified
terrestrial water cycle, which in turn enhances sea-ice decline and the Arctic warming through
amplified ocean-atmosphere energy exchange caused by river heat inflow.
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