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Factor controlling the isotopic composition of East Antarctic snow
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The factors controlling the isotopic composition of Antarctic snowfall have been studied based on both observational and
modeling approaches. From these efforts, it appears that the key factors controlling the observed spatial isotopic distribution of
Antarctic snow are related to the integrated rain-out history from the origin of moisture. However, this interpretation is based
on the assumption that Antarctic snowfall events are associated with poleward moisture transport by synoptic-scale
disturbances, and it does not consider the following meteorological findings: most of the local accumulation in the interior of
Antarctica arise from local precipitation such as clear sky deposition of diamond dust. Here we firstly report the influence of
the different types of precipitation on isotopic distribution. We divide precipitation into local and non-local precipitation
associated with poleward moisture transport not based on meteorological analysis but on the concentration of cosmogenic
isotope tracer (Tritium), which mainly generates over the Antarctic atmosphere. We found the gradual increasing trend of
tritium in Antarctic snow from coastal region to inland ice sheets. This result indicates that contribution of local precipitation
increases towards inland. In addition, the fact that increasing trend of tritium well corresponds to the decreasing of isotopic
composition of Antarctic snow suggests that the different types of precipitation could be a major driver for isotopic spatial
distributions. This encourages us to reexamine the spatiotemporal isotopic variations over Antarctica with focusing on the
contribution of local and non-local precipitation.
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