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Temporal variations of the gravity field caused by atmospheric redistributions
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The GRACE mission will produce a new model of the Earth's gravity field every 12 to 24 days with
unprecedented accuracy for a period of five years. The mission will be able to separate static and temporal gravity field
components. Because of its high accuracy for case of seasonal terms, the contributors of the seasonal gravity
variations get high interest. The main contributors of the variations are the redistributions of the oceans (ocean mass
flux, ocean tides), of the atmosphere, and the hydrological processes (surface and ground waters, ice, snow). In this
work we attempt to model the seasonal redistributions of the atmosphere, and estimate their effects on the gravity
field.

The atmosphere has a clear annually-varying gravity signal, which has already identified by many
investigations (e.g. Chao and Au, 1991; Dong et al., 1996). The lower order of magnitude interannual signals had been
considered at first by Trenberth (1981), and later, e.g. by van den Dool end Saha (1993). Their results are, that at least
three atmospheric redistributions can be identified: (1) between land and ocean, (2) between the southern and the
northern hemispheres, and (3) between high elevations and low surroundings.

Our investigations considered about the interannual variations (diurnal and longer terms) and about the
effects of the higher degrees. For computations, we used surface pressure data from the NCEP/NCAR Reanalysis
project's database, during 1995. At first we subtract monthly averages from the 2.5*2.5 grid database (surface
pressure) to remove the powerful annual signal. Second, we computed spherical harmonics, and then geoid. For
diurnal variations we subtracted the daily average values, because of their small order of magnitude. We found a
visible diurnal variation, similarly to the result of van den Dool and Saha (1993).



