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Abstract: The terrestrial reference frame is the foundation for analysis and i etation of science observations, especially for data from ocean radar altimeter satellites. The accuracy of the coordinates as well as the consistency of the
mates for global mean sea level (GMSL). The launch of Jason-3 offers ssibility of continuing GMSL monitoring
ion to Jason-3, we have generated orbits for the entire time span based on the revised ITRF2014

and evaluate the subsequent impact on current global and regional mean sea level estimate

technique solutions within an ITRF affect the accuracy w
well into the next decade. In an effort to provide a con
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ed for the Jas 3 altimetric time d on a new station coordinates must be extrapolated. It is in this “extrapolation
Terrestrial Reference Frame ITRF2014 degradation in tracking data fits and the resultant orbits based on ITR hich c: clude potel The primary revisions to the GSFC replacement orbits shown above:
Improvements over the prior ITRF2008 is realized by the “extended error. have evaluated ITRF2014 and compared its performance to ITRF2008 (Zelensky et al., 2017). We for details see Lemoine et al., and Zelensky et al., oral presentations at
tion history of the four space geodetic techniques VLBI, B an improvement in the Satellite r Ranging Data RMS of fits per 10-day arc of 1-2 mm for ITRF2014 after EoloDEn o or
> and DORIS” (dltamimi et al., 2016). Image above left B8 2010, The right image (note = 0.3 mm/y color scale) shows expected regional sea level trend differences over the
(from Altamimi et al., 2016) show the tracking stations vertical i88 1993.2017 period when orbits are based on ITRF2014 versus ITRF2008. A standard deviation of 0.1 mm/y
velocities with formal error less than 0.2 mm/y. provides a stability metric for the most recent ITRF (Zelensky et al., 201

Global and Regional Mean Sea Level Estimates Referenced to ITRF2014

Jason 2/3 Intermission Bias via Verification Phase SSH Differences

Global Mean Sea Level Variations Jason-3

1993.0 - 2018.53 linear rate = 3.23 +/- 0.4 mm/yr
Annual and semi-annual signal removed
Glacial Isostatic Adjustment applied

Jason-1 4

PR 5 om0 20 2 " 0 o 1 w2 o w0 w0 o
296mm Mes Mean= -29.5 mm
13mm ev= 09mm

TOPEX Alt A

Accurate measures of GMSL derived from multi-mission altime accurate estimates of global inter-mission | g e el 31+04 0087+ 0011

biases. As scen in the Jason-2/Jason-3 SSH residuals during the Jason-3 verification phase, the revised GSFC orbits based Eaire D i [ | A f =04 /00040025
on ITRF2014 further reduce geographically errors, when compared to the CNES GDR_E ITRF2008-based B = - o oo oo s

orbits. The recently released jpl18a orbits further reduces the standard deviation about the mean bias to less than 1 mm

: _eft figure: Global mean sea level variations from 1993 to mid 2018 are estimated from NASA MEaSUREs v4.2 altimetry based on

10-year Regional Sea Level Rates ITRF2014 using SLR & DORIS-based std1808a orbits. The red line is the linear fit to the SSH variations after removal of annual and

P 16930 2003.0 E 5 : gnal and application of GIA. Note, the TOPEX cal-1 mode range correcti not applied. The inset image shows the

o GMSL = 2.70 mm/y y> 8 TR N regiona 1 trends over the same period. Right figure: Recent work by Nerem et al. (2017) have isolated the climate-driven
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L change by accounting for the impacts of the Mount Pinatubo volcanic eruption and ENSO events.
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Even for the latest orbits, which agree to 4mm, radial drifts exceed 1
Regional se ars of the T/P, Jason- and 3 se mm/year in some regions - Time varying gravity remains the largest
surface height time higher sea lev solirce of POD error)
rates to the U.S. west coast, and the rate reversal along southern Greenland coast as a result of ice mass loss post gravitational attraction effects.
The estimation of accurate regional sea level rates warrants improvements to the time variable gravity (TVG) modeling in the POD process. The

upper right figures show geographically correlated errors at the 1 mm/y level due primarily to TVG mismodeling.
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