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Abstract:

Datasets that are derived from satellite observations are becoming increasingly important for measuring key
parameters of the Earth’s climate and are therefore crucial in research on climate change, giving the opportunity to
researchers to detect anomalies and long-term trends globally. One of these key parameters is soil moisture (SM),
which has a large impact on water, energy and biogeochemical cycles worldwide.

A long-term SM data record from active and passive microwave satellite observations was developed as
part of ESA’s Climate Change Initiative (ESA-CCI-SM, http://www.esa-soilmoisture-cci.org/). Currently the
dataset covers a period from 1978 to 2014 and is updated regularly, observations from a several microwave
satellites including: ERS-1, ERS-2, METOP-A, Nimbus 7 SMMR, DMSP SSM/I, TRMM TMI, Aqua AMSRE,
Coriolis WindSat, and GCOM-W1 AMSR2.

In 2009, ESA launched the Soil Moisture and Ocean Salinity (SMOS, Kerr et al., 2010) mission, carrying
onboard a unique L-band radiometer, but its SM retrievals are not yet part of this dataset. Due to the different
radiometric characteristics of SMOS, integrating SMOS into the ESA-CCI-SM dataset is not straight forward.
Therefore several approaches have been tested to fuse soil moisture retrievals from SMOS and AMSRE, which
currently forms the basis of the passive microwave part within ESA-CCI-SM project.

These approaches are:

1. A Neural Network Fusion approach (Rodriguez-Ferndndez et al., 2015),
2. A regression approach (Wigneron et al., 2004; Al-Yaari et al., 2015) and

3. A radiative transfer based approach, using the Land Parameter Retrieval Model (Van der Schalie et al.,
2016).

This study evaluates the three different approaches and tests their skills against multiple datasets, including
MERRA-Land, ERA-Interim/Land, the current ESA-CCI-SM v2.2 and in situ measurements from the Interna-
tional Soil Moisture Network and present a recommendation for the potential integration of SMOS soil moisture
into the ESA-CCI-SM dataset. This recommendation is based on a series of statistical metrics (i.e. correlation,
unbiased root mean square error, bias, spatial correspondence and single to noise ratios (Gruber et al., 2015)) and
will provide guidelines for a seamless integration.
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