
Project: 1428

Project title: Joint inversion of gravimetric and electromagnetic satellite observations to 
infer global time series of oceanic volume transport (GREMLIN)

Principal investigator: Jan Saynisch-Wagner

Report period: 2025-05-01 to 2026-04-30

After working in the PhD Janina Schröder, we did set up the X3DG EM-solver from Kuvshinov (et 
al., 2009) and in parallel the solver from Kruglyakov (et al., 2019). Both run now on Levante and 
are used to calculate EM fields from an ensemble of oceanic reanalyses (ECCO, GLORYS, etc.). 
The results have been compared.

We did set up the MPIOM ocean model and included it into the workflow of the EM solvers to be 
able to calculate magnetic fields along the ocean model run.

We did set up the data assimilation framework PDAF (Nerger 2023), and coupled it to MPIOM 
and the EM solvers. The EM assimilation side is now technically running.

Currently, we restrict/refine the assimilation by using the ocean focussed “observability criteria” 
formulated by Finlay et al. 2024.

Next we aim to run full EM assimilations and step-wise include the GRACE assimilation schemes.
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