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Abstract

The Gravity Recovery and Climate Experiment (GRACE) mission was launched in 2002. The
15-year GRACE time-variable gravity map tells us how mass transports on or in the Earth with the
precision of up to a few centimeters of equivalent water height. The global gravity data have been
released in the standard form of spherical harmonic Stokes coefficients as well as in surface Mas-
con (short for mass concentration) solutions. In this paper, we study the energy integral approach
through the estimation of Mascon parameters from GRACE L1B data directly, aiming to improve
the spatial and temporal resolutions of local gravity signals. Firstly, we determine the geopotential
differences between the twin satellites. Secondly, we recover surface mass anomalies, namely
Mascon parameters, from the geopotential difference anomalies in a downward continuation
process. We present how to derive in situ geopotential differences and an iterative inversion re-
gularization method to stabilize the Mascon solutions. We employ a closed-loop simulation study
over South America to validate the efficiency of this Mascon approach. We demonstrate that by in-
troducing a priori expectation and the associated covariance, the iterative inversion method can
effectively reduce striping errors inherent in the measurement configuration and temporal alias-
ing. The ten-day interval time series of South America revealed a seasonal water cycle and had
meaningful variations.
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Figure 1. Flowchat: data simulation and calculation processes
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Figure 2. Topography of the South America continent

and the mascon grids [2]
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Figure 3. Terrestrial water mass variations in South America from 2004/1/1

to 2014/1/10. Left: True result; right: recovered result based on direct least

squares estimation
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Figure 5. Terrestrial water mass variations in South America results based on simulation data over year 2014
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Figure 6. Terrestrial water mass variations in South America results based on simulation data over year 2014
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