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Recently, the implementation of the GRACE Follow-On mission has been approved. However, this successor of
GRACE is planned to become operational in 2017 at the earliest. In order to fill the impending gap of 3-4 years
between GRACE and GRACE-FO, the capability of the magnetic field mission SWARM as a gap filler for time-
variable gravity field determination has to be investigated. Since the three SWARM satellites, where two of them
fly on a pendulum formation, are equipped with high-quality GPS receivers and accelerometers, orbit analysis
from high-low Satellite-to-Satellite Tracking (hl-SST) can be applied for geopotential recovery. As data analysis
from CHAMP and GRACE has shown, the detection of annual gravity signals and gravity trends from hl-SST is
possible for long-wavelength features corresponding to a Gaussian radius of 1000 km, although the accuracy of a
low-low SST mission like GRACE cannot be reached. However, since SWARM is a three-satellite constellation
and might provide GPS data of higher quality compared to previous missions, improved gravity field recovery
can be expected. We present detailed closed-loop simulation studies for a 5 years period based on time-variable
gravity caused by mass changes in the hydrosphere, cryosphere and solid Earth. Models for these variations are
used to simulate the SWARM satellite orbits. We recover time-variable gravity from orbit analysis adopting the
acceleration approach. Finally, we convert time-variable gravity to mass change in order to compare with the a
priori model input.


