
ABSTRACT
The Copernicus Precise Orbit Determination (CPOD) Service supports Sentinel-1, -2, -3, and -6 missions by delivering high-accuracy orbit products for science data generation 
and distribution via the Copernicus Data Space Ecosystem. This work presents the commissioning status of Sentinel-1C and Sentinel-2C, focusing on preliminary POD results 
following the successful launch and In-Orbit Commissioning of both Sentinel-2C and Sentinel-1C. 

As part of the POD commissioning, initial orbit solutions were produced using heritage configurations from previous units, followed by detailed verification of Level-0 GNSS 
data decoding, GNSS antenna calibration through Phase Center Variation mapping, and consistency checks with solutions from the CPOD Quality Working Group (QWG). Both 
Sentinel-2C and Sentinel-1C show impressive accuracy results, following the line of their predecessors. These CalVal POD activities ensure the robustness and precision of 
the CPOD service and provide key insights for the success of future Copernicus Sentinel missions.

Living Planet Symposium 
2025 – Austria, Vienna

Sentinel-1C and Sentinel-2C precise orbit 
determination commissioning results

                    J. Fernández (1)
C. Fernández (1)
S. Lara (1)
O. Ivanchuk (1)
H. Peter (2) 
M. Pinheiro (3)

(1) GMV AD., Isaac Newton 11, 28760 Tres Cantos, Spain
(2) PosiTim UG, In den Löser 15, 64342 Seeheim-Jugenheim, Germany
(3) ESA/ESRIN, Largo Galileo Galilei 1, I-00044 Frascati, Italy

QC: nom/red GNSS antenna calibration
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REDUNDANT  Similar features observed in 
   NOM/RED PCV antenna calibration 
    indication of multipath effects. 

 Very similar NOM/RED PCO 
   estimation.
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QC: nom/red GNSS antenna calibration

 Smaller features than in S-2C calibration, but with some 
   fringes indicating potential interference effects 
   (from SAR?).

 More variation in estimated PCO w.r.t. initially assumed 
   values.
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SENTINEL-2C
AUX_RESORB
 Routinely meeting all KPIs since operational activation.

 Very consistent results w.r.t. Sentinel-2AB in terms of timeliness and accuracy.

 Good quality of on-board GNSS navigation solution (~1.5 m, as expected).
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SENTINEL-1C
AUX_PREORB / RESORB / MOEORB / POEORB
 Routinely meeting all KPIs since operational activation.

 Very consistent results w.r.t. Sentinel-1A in terms of timeliness and accuracy.

 Slightly worse accuracy during IOC due to on-going attitude calibrations by 
   Flight Dynamics – alignment in routine operations.

 Start dissemination of S1 MOEORB (for both S1A and 1C) since April ’25, with 
   timeliness of ~1 day and accuracy < 3 cm (3D RMS).

NEW PRODUCT!!!
S1 MOE generation started on 4th April; 
published in CDSE since 22nd April

v3.9.1
S2C RESORB based on GPS-only:
L2C + P(Y)

Geomagnetic storms > G2

QC: empirical accelerations
Estimated Constant Per Revolution (CPR) empirical accelerations, which absorb 
any observation mismodelling in the POD.

 Similar patterns observed in all 
   Sentinel-2 satellites, with some S2C 
   small remaining biases in some 
   components  this indicates good 
   dynamic modelling.

 Daily signal in constant cross track 
   (observed across all Sentinel satellites) 
   indicate potential XY offset in daily 
   geocenter position  under 
   investigation.

QC: COMB generation
Combined solution (COMB) generated during IOC to serve as reference for POD 
orbit accuracy comparisons.

 Orbit agreement under 1 cm in daily 3D RMS.

 Some biases in some solutions (e.g. CPOD prior to GNSS antenna calibration; 
   AIUB due to antenna calibration not aligned to ITRF20) under investigation.

CPOD: w/o GNSS antenna calibration (PCV) CPOF: w/ GNSS antenna calibration (PCV)

QC: COMB generation
Combined solution (COMB) generated during IOC to serve as reference for POD 
orbit accuracy comparisons.

 Orbit agreement under 0.5 cm in daily 3D RMS.

 Almost negligible biases in all solutions.

CPOD: w/o GNSS antenna calibration (PCV)�CPOF: w/ GNSS antenna calibration (PCV)

QC: empirical accelerations
Estimated Constant Per Revolution (CPR) empirical accelerations, which absorb 
any observation mismodelling in the POD.

 Similar patterns observed in all 
   Sentinel-1 satellites, slightly less 
   biased in some components  this 
   indicates good dynamic modelling.

 Daily signal in constant cross track 
   (observed across all Sentinel 
   satellites) indicate potential XY 
   offset in daily geocenter position 
    under investigation.


