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OVERVIEW OF THE COPERNICUS POD SERVICE TANDEM CONSTELLATION: SENTINEL-3A & -3B

Copernicus program facts: - Sentinel-3A was launched in 16th February S
- A joint initiative of the European Commission and the European Space Agency 2016 and Sentinel-3B is planned to be Land Golaur
- Aims to establish an autonomous European Earth Observation capacity with different launched in Feb/March 2018. The mission Microwave v
missions: Sentinel-1 to -6 will be developed by ESA; and jointly i
- Copernicus POD Service in charge of Sentinel-1, -2 and -3 operated by ESA and EUMETSAT Sea and Land
- Both satellites are identical. For fulfilling the Tp;';fam;m

Copernicus POD Service facts:

- Part of the PDGS Ground Segment of the
Sentinel missions

- In charge of the generation of precise orbital

demanding Precise Orbit Determination (POD) Radiometer
requirements (2-3 cm in radial direction), it ‘
carries two GPS receivers, a DORIS receiver
and a laser retro-reflector for Satellite Laser

Sentinel-1 Sentinel-2 Sentinel-3

products and auxiliary data files Ranging (SLR). 3 =
- Developed and operated by a GMV-led E Ground E - Main applications: monitor Earth’s oceans, Solar Panel ‘ Antenna

consortium | land, ice and atmosphere to study large-scale (L i T
- Location: Operated on GMV premises E global dynamics and provide near-real time "‘ Antenna

(Tres Cantos, Spain) S-2PDGS py S-2 05CS information for ocean and weather forecasting Laser thtru
- Based on NAPEOS (Navigation Package for _ . = - Main instruments: Radar Altimeter (SRAL), kit | ) SAR Radar

Earth Orbiting Satellites) : Ocean and Land Colour Instrument (OLCI), St
- Responsible for the interface with the ILRS [ 1Rs Service ] o Sea Land Surface Temperature Radiometer

. entre rovider . .
Community: —— T’ External (SLSRR), and Micro Wave Radiometer (MWR)
- In charge of generating CPF orbit files iesion %ﬁ’g | Provider
- Main user of SLR measurements for
independent orbit validation Lrai0 - During its commissioning phase, it will fly
B e o e e e only 30 sec apart form Sentinel-3A -
S| NN, O . 7 NN WS S A - This scenario will be held for 4-5 months to
T O R N . TR S S P calibrate several instruments, mainly the
ILRS STATIONS STATISTICS — SENTINEL-3A i PN R SAR altimeter. | |
SLR y . " he GPS 5 ; | e - After the tandem phase, Sentinel-3B will be
, - N . e DR A . N S SR S .o . .
and DORIS instrumonts and the overell POD e v ol I s i R S S e R W moved to its final orbit, shifted 140 deg wrt
e ; ‘ . cepmdmni.g:,'w . ‘ padary | s ince the beg inning of 53 40 .;“ﬁg Sentine|_3A

processing chain. A decent amount of SLR P ey v S %I P T A - The mission support from ILRS is very
tracking data is needed for the entire mission [ e N, QONEQ. 0 ks NN . important and much appreciated. The SLR
to plzrform Legular ChC?]Eka of the kl)<|.ases that | L gy iWiexty N e o o e tracking will be equally important for
couh exist between different tracking | e S’ pry / Sentinel-3A & -3B, specially during the
techniques. & TR s tandem phase.

- Sentinel-3 project will request to ILRS for interleaved tracking of the two satellites from those
SLR stations able to perform it. The other stations will be requested to alternate the tracking
evenly between both satellites. This scenario is similar to the one proposed for Jason-2 & -3.

Status and performance of the S-3A SLR
processing are presented focusing on the
station quality assessment.

Map with statistics on ILRS stations tracking Sentinel-3A.

h £ . I d h Only those that signed the Sentinel-3 tracking agreement
More than one year o operational data has based on power restrictions are included

been analysed. SLR | SLR STATION LIST FOR VALIDATION

- 25 stations all around the world have been
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typically below 20 m 3D RMS.
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LRR POSITION ESTIMATION WITH SLR OBSERVATIONS

- The Laser Retro Reflector (LRR) position has been estimated by fixing the S-3A orbits coming
from all the QWG centres and minimising the SLR observations residuals.

- The computational timespan starts on 01/06/2016 and ends on 01/06/2017.

- Current position is X=1134.03 mm, Y=637.905 mm, Z=801.18 mm with respect to satellite axis.

- The obtained average offsets per centre are summarized in the table below:

| crop |A1UB| CNES | ESOC| DLR | TUM | TUDF |AVERAGE|
502 3.14 8.59 3.73 3.52 14.10 2.11  5.74
9.97 5.65 10.10 -0.29 2.53 -1.05 6.17 4.73
-3.49 3.57 -4.16 -5.18 2.14 234 1.14 -0.52

- The differences may be attributed to different modelling aspects of the software packages

CONCLUSIONS

LRR X offset estimations with all orbits + SLR observations LRR Y offset estimations with all orbits + SLR observations

25

¥ Offset (mm)

LRR Z offset estimations with all orbits + SLR observations

The Copernicus POD Service is financed under ESA contract no. 4000108273/13/1-NB
The work performed in the frame of this contract is carried out with funding by the European Union. The views expressed
herein can in no way be taken to reflect the official opinion of either the European Union or the European Space Agency.

= =~ I The Copernicus user contact point is: eosupport@copernicus.esa.int
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