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SAR remote sensing is a powerful tool for Earth observation, supporting  a wide range of applications
thanks to its night and day observation capabilities and its excellent geometric accuracy. These 
include interferometric applications (InSAR), where the differential phase obtained from images of 
the same area acquired with a different geometry and/or at a different time instant is exploited to 
reconstruct, for instance, the scene topography or deformation over time. 

SAR measurements are, however, affected by the spatial and temporal variability of atmospheric 
conditions, solid Earth dynamic effects, and approximations during image processing. If not 
corrected, these effects can produce geometric shifts of up to several meters.

In order to facilitate Sentinel-1 (S-1) SAR data corrections, bringing their geometric accuracy from 
meters down to centimetres, the Extended Timing Annotation Dataset (ETAD) was developed in a 
joint effort by ESA and DLR [1][2]. The ETAD product provides easy-to-use gridded timing corrections 
for S-1 level-1, single-look complex (SLC) data, following the radar geometry of the associated SLC 
product (range-time, azimuth-time). At the time of writing, ETAD products from July 21th, 2023 
onwards can be retrieved via the Copernicus Data Space Ecosystem.

Following positive feedback from the expert users who participated in S-1 ETAD pilot study activities,
acknowledged below, an extension of the S1-ETAD baseline product to cover a wider range of 
applications has been investigated in the context of ESA-funded activity ”Scientific Evolution of the 
S1-ETAD product” (ETAD-SE). Of the experimental features prototyped and evaluated in the ETAD-SE
activity, the following features have been selected for inclusion in the operational ETAD processor in 
the next major release (3.0):

• New correction layer: ocean tidal loading (OTL) corrections in range and azimuth

• New supportive layer: tropospheric delay gradient layer with respect to height changes



• Bit quantization of correction layers in ETAD NetCDF to reduce product file sizes

Ocean tidal loading is a wide-area deformation effect caused by the tidal redistribution of ocean 
water mass which loads and deforms the solid Earth in coastal regions by up to 10 cm. OTL 
corrections are expected to improve geometric accuracy in affected coastal regions, also reducing 
the stochastic error in time series analysis [3]. 

The tropospheric delay derivative with respect to height is an auxiliary layer to support interpolation 
of tropospheric delay corrections, highly dependent on surface height, to a new grid with different 
sampling of the underlying topography. This is useful, for instance, for InSAR applications where 
secondary products must be aligned (coregistered) to the primary product and, consequently, 
corrections must be re-evaluated for the common InSAR grid height values [4]. 

Finally, the bit quantization feature would allow removing non-significant digits from selected layers,
ensuring that relevant information is kept, which in combination with data compression algorithms 
will reduce data size, thus compensating for additional layers in the product. Current product size is 
in the order of 100 MB.

The implementation and qualification of these new features is foreseen within Q1/2025, in the 
context of Mission Performance Cluster (MPC) service activities. The new version of the ETAD 
processor (3.00) is planned to become operational in the S-1 ground segment before May 2025 
along with the introduction of Sentinel-1C unit. Our contribution at the LPS’25 conference will 
present the extended ETAD product, together with use-case scenarios and the status of operational 
production.
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