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Abstract

The Copernicus Imaging Microwave Radiometer (CIMR) is a candidate single payload satellite mission of the
European Copernicus Expansion program (2026+ timeframe). CIMR will embark a conically scanning multi-frequency
MW radiometer aimed at providing high spatial resolution imagery with global coverage and sub-daily revisits. This
will enable to estimate a set of ocean, sea-ice and land variables. One of the expected valuable contribution of CIMR for
oceanographic applications is to guarantee continuity in remote Sea Surface Salinity (SSS) measurements in the near
future, currently provided by the Soil Moisture and Ocean Salinity (SMOS) and Soil Moisture Active Passive (SMAP)
missions.

We evaluated the impact of CIMR for monitoring the global SSS using Level-4 (gap-free) analysis processing. At
present, the SMOS SSS are used in the framework of the Copernicus Marine Service (CMEMS) to provide global,
mesoscale-resolving SSS operational products. This is achieved via combination with in situ SSS and high-resolution
sea-surface temperature (SST) through a multivariate optimal interpolation (OI).

An Observing System Simulation Experiment (OSSE) based on the CMEMS MERCATOR global operational model
was implemented to quantify the CIMR expected impact within the CMEMS SSS products. The MERCATOR SSSs
were used to generate synthetic in situ and CIMR SSS and, at the same time, they provided a reference gap-free SSS
field. Relying on the OI algorithm, and taking into account the CIMR products expected uncertainties, we demonstrated
that the combined use of in situ and CIMR observations improves the global SSS retrieval compared to a processing
ingesting only in situ observations.

The improvements are observed in the 60% and 70% of the global ocean for the reconstruction of the SSS and of its
spatial gradients, respectively. Moreover, the CIMR-based L4 SSS exhibited good performances in both the open ocean
and coastal areas. We conclude that CIMR can guarantee continuity for accurate monitoring of the ocean surface
salinity from space.

Quite interestingly, the all-weather capabilities of CIMR can be exploited for a wide variety of applications, going even
beyond the study presented here. For example, the CIMR high-resolution SSS or SST could be used to extract the
dynamical information found in the mesoscale features, allowing to infer the ocean surface currents from tracer
observations.
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