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Introduction

GFZ, as part of the GRACE/GRACE-FO Science Data System (SDS), is one of the official Level-2 processing Research Foundation DFG. Aiming at an increased resolution, accuracy, and long-term consistency of mass
centers routinely providing monthly gravity models. These models are used by a wide variety of transport series from satellite gravimetry, two of the individual projects within the RU closely interact on
geoscientists to infer mass changes mainly at the Earth’s surface. While the current release 6 (RL06) is still optimized space-time parameterization (reducing non-tidal temporal aliasing error effects) and stochastic
operationally processed, plans and internal tests for a reprocessed GFZ RLO7 time series are already in modeling regarding instrument data (accelerometer and inter-satellite ranging observations) as well as
progress. In this context, recent developments have been made within the Research Unit (RU) NEROGRAV background models (e.g. by the utilization of covariance information for ocean tides). Furthermore, a new
(New Refined Observations of Climate Change from Spaceborne Gravity Missions), funded by the German version RL06.1 of GFZ’s current GRACE-FO release using a new SDS ACC transplant product is presented.

Stochastic modeling of instrument data
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— ACC: worse performance (factor of 3) in 2014 compared to Fig. 1: Noise models in terms of amplitude spectral densities Fig. 2: GRACE/GRACE-FO GFZ solutions with empirical parameters without
2007 (Fig. 1, right panel) (ASDs) of the key GRACE/GRACE-FO instruments; left: GRACE MWI stochastic modeling (RL0O6), and without empirical parameters with
— MWI: lower noise (factor of 2) for GRACE-FO compared to (blue), GRACE-FO MWI (red), and GRACE-FO LRI noise models and stochastic modeling (ACC + KBR); left: spherical harmonic (SH) degree
GRACE (Fig. 1, left panel) requirements in terms of range ASDs in m/sqrt(Hz), right: GRACE amplitudes of the residuals w.r.t. EIGEN-6C4 (solid lines) and formal
— More realistic formal error behavior when applying the a priori ACC noise models for 2007 (blue) and 2014 (red) with errors (dashed lines) for Jan. 2007 (top) and Mar. 2019 (bottom) in mm
stochastic models (Fig. 2) requirements in terms of acceleration ASDs in m/s2/sqrt(Hz); geoid height; right: formal error spectra for Jan. 2007 without (top) and
— Same gravity field quality level (Fig. 2, left panels) center: combined GRACE ACC+MWI/LRI noise models in terms of with stochastic modeling applied (bottom).
— Stochastic modeling reduces need for empirical parameters range-rate ASDs in m/s/sqrt(Hz).
Optimized space-time parameterization
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Stochastic modeling of ocean tide model
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— Applied to 3 years of GRACE data (2007 to 2009)
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