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The oxygen isotope records preserved in natural archives (e.g., tree ring cellulose, and ice cores)
are widely accepted for climate reconstruction. These records are strongly influenced by the isotopic
value of precipitation as they developed, and so that a better understanding of isotopic variability
in precipitation can enable better reconstruction of past environments. It has been widely known that
the annual mean isotope value demonstrates strong correlation in space and time with temperature in
high latitude regions and with precipitation amounts in lower latitude regions. These empirically
derived isotope/climate relationships have been widely used for the interpretation of the isotope proxy
record in paleoclimate studies. However, the isotopic composition of precipitation is affected by a
variety of factors such as water vapor source, trajectory of the water vapor transport, rainout history
during the transport. The multiple competing influences on isotope values have to be considered for
better interpretation of isotope records. In this study, we explored the primary driver of precipitation
isotopes to provide a greater depth of interpretation for isotope proxy records in Asia using event
or daily based isotope data. From the observation in tropics, we concluded that isotopic variation in
tropical rainfall is related to the large—-scale convective activity associated with intra—seasonal
variation, rather than precipitation amount. On the other hand, inmid latitude region (central Japan),
because souther |y winds transport moisture with relatively higher isotopic content from subtropical
marine region, inter—annual isotopic variability in summer precipitation is related with the intensity
of this southerly flows. In winter, the low isotopic content in precipitation occurred when
extra-tropical cyclones passed south of the Japan coast (Nangan cyclone) and, in contrast, the low
pressure systems passed over the Sea of Japan (Japan sea cyclone) bring precipitation with relatively
enriched isotopic content. Thus, the occurrence of Nangan cyclones is the most likely contributor to
changes in isotopic content in winter mean precipitation. These results show that isotopic variability
is control led by short—term isotopic variability associated with meteorological systems. From these

we concluded that isotope is a powerful tool to reconstruct past meteorological condition




