Precise Orbit Determination of DORIS satellites by CNES/CLS
IDS Analysis Center in the frame of the next ITRF
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Introduction Orbit comparison
We are currently preparing the processing configuration for our IDS contribution to the next ITRF realization. We will ad_opt the last standards and QIndependent SLR RMS of fit (from July 2017 to January 2019)
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DORIS data RINEX 3.0 phase measurement converted to DOPPLER - . . e . e .
P We take the IERS conventions and = The level is comparable to the other orbits evaluated, precise orbit DORIS+GPS of CNES POD team, GPS-only orbit of JPL (for Jason-3)
Terrestrial Reference Frame ITRF2014 (DPOD2014) the IDS recommendations. and GPS-only orbit of CPOD (Copernicus POD service) (for Sentinel -3A&B).
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C21/S21 coherent with the new linear mean pole model To be updated. Jason-3 Sentinel-3A
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SAA compensation Estimation of the beacon frequency Polynomial on SAA station per pass (for Jason-2 and Jason-3) = Starting reprocessing end 2019 = For Jason-3, there is a good agreement between our orbits and the others but there is a tangential bias > 1 cm which could be explained by a
Time span processing From July 2017 to January 2019 difference in the time tagging of the DORIS and GPS measurements. This bias is present for all GPS orbit comparisons. There is also a signal
iy Els e slioiehnlo el e at ~59 days in the average of the radial component, still present even when we use measured quaternions BUS + solar panels angles. For
Sentinel-3A, the agreement between the orbits is better but there remains a tangential bias certainly correlated to the time tagging of the
measurements.
POD results A Radial Orbit diff ) e by 90 i
0 DORIS RMS of fit Radial Orbit differences (geographically correlated errors, 2° by 2° grids)
O DORIS RMS of fit and SLR external validation o ’" Mean of 81 weeks (from J““’ﬁgg\ tg January 2019)
OPR Acceleration Amplitude: Along-track and Cross-track 036 Jason-2 GRG new /GRG old g e

Radiation pressure coefficient i
Mean of 81 weeks (from July 2017 to January 2019) and 32 weeks for Sentinel-3B

SLR RMS | OPR amplitude average (10° m/s?)

SN T
Y o

DORIS RMS (mm/s)
o
T
=

033_ A A m,..ﬂ .,ﬂ#\

SATELLITE (cm) Solar radiation | ke _f *\; : i |
Rl | TR .
= E | " Impagt of ne\_/\é graw(tjy :‘leld and = Impact of new gravity field and
3 | new Ocean tide models e '
0.328 1.9 3.2 2.8 0.97 e » GRG orbit has a better. g - gegvgiiﬁﬁnhggearggggf
o _F agreement with CNES POD a agreement with CNES POD
0.352 2.0 0.9 2.3 0.99 36— N S B PO P, team orbit than JPL orbit. T R s team orbit than CPOD orbit. -
e A A ottt "
0.361 1.4 25 16 1.00 Rl w“ ’HV Y V \/4 V Wl d Sea Surface Height differences at crossover per cycle |
£ 04 - g Jason-2 Jason-3 Sentinel-3A
g o TR A T e e g 3 & ForJason-2, the STD and RMS
Sentinel-3B 0.378 1.45 1.5 1.9 1.00 %o Rt g vl;‘Ile"" NN TG I s T e T :  of the SSH differences are at the
‘ Jason-3 - U N Y M ¥V ¥ YV OV NI NTNTVINODNNDR: R 3 S o oo oo o5 same level for the CNES POD
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than 4x10° m/s?, reflecting a satisfying level in the modeling of the satellite ) S NS S S S S — R e u I s WMW 5 Jason-3 and Sentinel-3A, the
macromodels and the attitude law. Pate (DDMMYY) e s popteam (0DRE) LGS s g, e statistical results are also very
=The orbit residuals level of the Jason-3 (0.35 mm/s on average) and Sentinel-3A&B = For Jason-3, the level of DORIS RMS residuals is slightly A | gur Ea - similar to the external orbits (from
(0.36&0.38 mm/s), are slightly higher than Jason-2 (0.33 mm/s). higher compared to Jason-2, explained by its higher — s s 3 uE CNES POD team, JPL and
= The DORIS-only orbits have also been evaluated by an independent SLR sensitivity to the SAA. N v *  CPOD)
measurements processing. SLR residuals on DORIS-only orbits are of a good level. *There is a ~59 days periodic signal for both satellites, even
when we use quaternions for attitude satellite. Conclusions
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For Jason and Sentinel satellites, there is a good agreement between the GRG orbits and other orbits, DORIS+GPS from CNES POD team and GPS-
- Lemoine, J.-M., Capdeville, H., Soudarin, L. Precise orbit determination and station position estimation using DORIS RINEX data. Adv. Space Res. only orbits from JPL and CPOD. For Jason satellites, there is a ~59 days periodic signal visible in DORIS RMS and in the radial differences with other
http://dx.doi.org/10.1016/j.asr.2016.06.024 orbits for both satellites, even when we use quaternions. We plan to make a reduced dynamic orbit.
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