Road map toward “Isotope Reanalysis”, data assimilation of vapor isotope with IsoGSM and LETKF

Kei Yoshimura (SIO/UCSD) and David Noone (CIRES/CU)

Vapor isotopes have recently become observable in a spatially and temporally high resolution by a remote sensing technique with some limitation in temporal and spatial coverage (e.g., Worden et al., 2007).  On the other hand, recent isotopic general circulation models have shown nice reproducibility of precipitation isotopes even though there are problems associating with the chaotic behavior (e.g. Yoshimura et al., 2008).  Therefore, it is natural to expect having the isotopic observations assimilated in the isotopic model for better analyses of global vapor/precipitation fields in high spatial and temporal resolution.  To realize such a big research target, we checked feasibility of the isotopic data assimilation by a numerical experiment.   In the experiment, atmospheric circulation fields were constrained and isotopic fields were leaved by the model, and the results were compared with the satellite observation data for vapor isotopes.  There found a significant correlation between the two (R=0.55), which implies large possibility of improvement of vapor/precipitation isotopes by having isotopic information assimilated.  The local transformed ensemble Kalman filter (LETKF) scheme (Hunt et al., 2007) was thus adopted to be utilized for the isotopic data assimilation, i.e., “Isotope Reanalysis”. 
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