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Introduction

The orgin ofth ntratona Trestrial Refarance Systom (TRS) i defined to bo the canorof mas o e Earl ystom,inclcing oceans,amosphro and continaal watr (Garthy and Pt 2004 el th rigi of th ntemational Torsta Rfaronc Frame (TR)

RS, to which the Jason orbits are referenced, should coincide with the moan conter of mass (GM) of ofth rference fame, tough he acking sation, centered n he G, and the separaon rom physica

rocesses 1o which th staions are subject 1+ a Coupled peslom.For exampl, ackording o e principl of the consarvation of momenurh, he CHI has t be a Knomatc e poit Imvaiant o orestia dyramle pocosses (Blwt 203). Howover ine edisibtion of

masses in the Earth system causes geocenter motion and as such seasonal, annual and frend variations between the CM and the center of figure eamatrc conto of e outr suface of th 5ol Eaih 1o which th ctustTRF 1 reforanced fo sub-soculr s scalos

(Dong o al, 2003 lawit ot . 2007).Watir ot al. G010) hav foun tht ol o mling o e Fatcan i log-am.islacemants o n gnaentrpaiialy long the Z-xis, toward he North Pol. They av calcuated ha he gocenier velociy can reach 0108

mmiye and i oday mostprobably betwoen 0.3 and 0. mmiy. As such,for the urpose o aceurate eodetlc obserations, haing acces o &.eary rsanlaneous geoceter I oxiromely importat fr those misions hacan sense gocentar molons to som extnt but arenot
o0 enough o measurs i wallindapondentl (W o al. 2012). Furchermore, the M fs motion and s (Fritsche ot a. 2010),

From theabove and give the i e eval nfsiucur laiity of 0.1 v (Cazanaye . 2009, geocantar motion of the CM it raspect o the CF, delly should also b Included in the process o procise ortit datemination (POD),which s basad on th it custfxed
coordinates of GPS, SLR.an DORIS statons. This movement can be hought of s 8 globaldegree-1 Ioading disp tion to be applied coordinates of thetracking network n order {0 reference the {o the CM of the whole Earth (Carri t al. 2010)
Hitherto, the tack of  community consensus on a geocentor modl has not llowed the gooc = partof the Jason tandard: etal. 2010). Therefore, for thi tion arises from the an
rta ramefor ahimetry conared i ihe W plapee alor ot 1 he defmion and Sccurats calcuation of the ot of global MSL. e,
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‘ 3 Ly ‘ e, u‘ 1oy

LR/ ¢ S| LR/DORIS dynamic + Cheng et y g 1 1
SLIDORIS_com_cs 3010 CoM comerton st i AC RN
SLRIDORIS. com sum w;m (‘_“M ((:n)x/‘(‘/“s“(b mic + Swenson et al. Poriod i Poriod e P s

- " Fig.1: Periodogram (in mm) of the orbit origins after a 7-parameter Helmert transformation between the NASA GSFC Jason-2 GPS-based
Jpitla JPL’s release-11a GPS reduced dynamic dynamic orbits and the three test orbits: NASA GSFC Jason-2 GPS-based reduced-dynamic (gpsred), NASA GSFC Jason-2 SLR/DORIS

The north/south centering of the Z-component. dynamic and JPL Jason-2 GPS-based reduced-dy ic (jp/11a). a) b) c) In purple, blue and
=) P orange are the comparisons to GSFC's gpsred, SLA/DORIS dynaric orbits and jpi11a GPS-based reduced dynamic orbits respectively.

We incorporated the 3-dimensionnal annual term from the geocenter motion models of
Swenson et al. (2010) and Cheng et al. (2010) inside the Jason-2 POD process (trends

pror position of the tricking suons ) & b) 118-day signal is dominant in the X and Y components with the largest amplitudes of 2.8 mm and 2.3 mm respectively. The 118-day

and biases removed) as a correction to the

according to Dong et al. (2003); signal is the precise draconitic (beta-prime) period for the Jason satellites and this result supports the earlier discussion about the
remaining orbit error due to solar radiation pressure (SRP) mis-modeling by Cerri et al. (2010) and Zelensky et al. (2010).
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Fig. 2: Jason-2 fitted annual signal of the Z-component fime-series from the 7-parameter  Jable 2: Z-component annual amplitudes (mm) from each geocenter  Table 3: Z-component annual amplitudes (mm) and ratios from each
transformation between the gpsdyn (reference orbit) and the test orbits: SLA/DORIS, motion model and orbit transformations compared to the ratios of  orbit solution after the geocenter motion correction to each model
jpl11a and gpsred. a) compared to the Swenson et al. (2010) applied only in the SLR/ reduction in the annual signature to each geocenter motion model

DORIS orbits, b) compared to the Cheng et al. (2010) applied only to the SLR/DORIS orbits  and the SLR/DORIS — gpsdyn comparison

Geocenter motion mean sea level

Phases of the geocenter motion correction as this propagates over the globe

into the orbit’s radial component
]

Geographical distribution of the amplitudes of the radial orbit differences

3 Amplitude (in mm) of the geocenter motion correction as it maps into the radial orbit 4 Phase (in degrees) of the geocenter motion correction as it maps into the radial orbit
differences (DH) of the gpsdyn (up) and the SLR/DORIS (bottom) orbit frame. Left from Cheng et differences (DH) of the gpsdyn (up) and the SLR/DORIS (bottom) orbit frame. Left from
al. (2010) and right from Swenson et al. (2010). Cheng et al. (2010) and right from Swenson et al. (2010).

The systematic error from the modeled geocenter motion affects more the SLR/DORIS orbits.

Propagates with the same transfer function in the GPS and SLR/DORIS orbits.

Orbit comparisons Ref. Orbit Tz (mm) DH (mm) DH/TZ
SLR/DORIS com_cst | SLR/DORIS | -4.67+3.40 | 1.06+2.66 022
gpsdyn_com_csr gpsdyn -0.82+028 | 0.17+0.37 021

Conclusions/Future work

- We've shown that the comparison of the gpsdyn to the SLR/DORIS orbits exhibits a large annual signal in the Z-component
suggesting a motion of the origin between the two orbit sets.
The jpl11a orbits (Bertiger et al. 2010) also exhibit an annual signature in Z when compared to the gpsdyn orbits but of
smaller amplitude.
The 7-parameter transformation between the gpsred and gpsdyn orbits, demonstrated that both orbits sets have a very
consistent Z-origin. Based on these facts, we have concluded that our gpsdyn orbits closely follow the CM consistent with
our conservative force modeling, while the SLR/DORIS are centered closer to the origin of the ITRF, which is the CF for sub-
secular scales
Future work could focus on the forward modeling of the seasonal displacements at the stations together with the
complete geocenter model correction.

Métivier et al. (2010) have calculated that the geocenter velocity can reach 0.7-0.8 mm/yr and is today most probably
between 0.3 and 0.8 mm/yr. Especially in the last decade it seems that there's an increase in the geocenter velocity not
superior to 0.5 mm/yr. Since one of the main objectives in the present development of altimetry MSL s stability at the 0.1 Fig. 5 Observed geographical MSL error (in mm) resulting from the geocenter motion model of the

mm/yr level (Cazenave et al. 2009), it would be very interesting to extend the current study to the whole period of Jason-1 SLR/DORIS stations from Cheng et al. (2010) for Jason-2 cycle 058 (Jan 28-Feb 07, 2010)
and Jason-2 with a complete geocenter motion correction. g d 2 A




