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Satellite gravity mission GRACE provides global temporal mass variations, including Glacial Isostatic Adjustment (GIA)
signals. However, the temporal gravity change observed by GRACE is caused not only by GIA but also by all the sources
accompanying mass variations. Surface mass changes caused by ice sheet melting and snow accumulation are one of the major
sources in the GIA trend areas. To obtain GIA signals, gravity changes caused by surface mass changes must be estimated and
removed from the GRACE estimation. Use of ICESat satellite altimetry data is one of the approaches estimating the mass
changes caused by surface mass changes. The ice sheet elevation change can be multiplied by the density of the ice column to
provide the ice sheet mass change per unit area, and we can obtain the GIA mass change trend by subtracting it from the
GRACE mass trend. However, because of the limited knowledge of spatial distribution of surface mass density over the large
area, it is not easy to separate GIA and surface mass change trend by this method.

One of the methods is to use surface density model. Riva et al. (2009) prepared the surface density model over the whole
area of Antarctica from the density equation, which is determined by temperature, wind speed, and regional experimental
factor. As the temperature and the wind speed data, they used regional atomospheric objective analysis data over Antarctica.
Then using the density model, they subtracted the effect of surface mass change and estimated GIA mass trend. Their result
shows that the estimated GIA trend is very similar mass distribution to 1J05 model.

On the other hand, another approach to determine surface mass density is to determine the value by least-squares method
(LSM) using the equation which relates GRACE mass trend with ICESat elevation trend. One of the advantages of this method
is that it does not depend on model’s error. However, because of the difference of the error magnitude of each grid cell of the
GACE and ICESat data, simple LSM brings unnatural incontinuous spatial distribution of the surface mass density. Thus, in
this study, on the basis of the method of Fukataha et al. (2003), we performed LSM with considering ABIC to obtain spatially
smooth distribution of surface mass density. In the presentation, as a preliminary result, we show the result of which applies
the method to the regional small areas.
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