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Abstract: The terrestrial referencefra me is the foundation foranalysis and interpretation of Earth s cience observations, especially for data fromocean radar altimeter satellites. The accuracy of the coordinates aswell asthe consistency of the
technique solut ions within an ITRF affect the accuracy with which orb its are computed, and map into the accuracy of the estimates for global mean sea level (GMSL). The recent launch of Jason-3 offers the possibility of continuing GMSL
monitoring w ell into the next d ecade.In an effort to p rovide a consistent TOP EX/Jason altimeter sea surface height (SSH) t ime series and s eamless transition to Jason-3,wehave generated orb its for the entire time span based on the revis ed
ITRF2014 terrestrialr efer ence frame .We report the efficacy of the revis ed terrestrial referenceframetowardsimproving precis eorb it determ inations lead ing to thedevelopment of the NASA MEaSURE’s (Making Earth System Data Records for
Use in Research Environments) V4.0 revised sea surface height Climate Data Record . We provid ean assess ment of recent imp rovements to the accura cy of the 25-year SSH time ser ies ,d escribe continu ing ca libration/validation activit ies, and
evaluatethe subsequent impact on current globaland regional mean sea level estimates.
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Improved Orbit Determinations based on ITRF2014 for TOPEX/Poseldon, Jason-1,2, & 3 Altimetry
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A precise geodetic ref eren ce frame and precise | Revised GSFC replacemen torbits (std1504_dpod2014) havebeen generated for the entire TOPEX Jason altim etric tim eseries based ona | For alimetric satelite POD outside the “station solution
orbit determination (POD) are a fundamental [ new release of the International Terrestrial Reference Frame ITRF2014. Improvements over the prior ITRF2008 is realized by the | inerval” (1979 o 2008 for ITRF2008), the tracking station
scien ce requirement for monitoring sea leve I | “extended observation history of the four space geodetic techniques (very long baseline interferometry (VLBI), satellite laser ranging | coordinaes must be extrapolated. It is in this “extrapolation
changefrom satelite altimetry. (SLR),G lobal Navigation Satellite Systems (GNSS),and Doppler orbiography and radiopositioning integrated by satellite (DORIS), as | period” that we can sce increasing degradaton in tracking data
well as an enhanced modeling of nonlinear s tation motions, including s easonal (annual and semiannual) s ignals of s tation positions and fits and the resultant orbits based on ITRF2008, which can
postseismic deformation for sites that were subject to major ear thquakes” (Allamim i et a l, 2016). Images above (from Allamimi et al. , include potential drift error. We have evaluated ITRF2014 and
2016) show thetracking stations vertical and horizontal velocities with formal error less than 0.2 mm/y . compared is performance to ITRF2008 (Zelensky et al., 2017).
We see an improvement in the Satellite Laser Ranging Data
RMS of fits per 10-day arcof 1-2 mm for ITRF2014 after 2010.

Regional Sea Level Trend Differences
ITRF2008 minus CSR-95 based orbits ITRF2014 minus ITRF2008 based orbits
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urate measures of GMS L derived from mu li-m ission alim efry requires Gloigl iz o (wd Vet e 1999 ()
accurateestimates of global inter-mission biases. As seen in the Jason-3 Jason- 2017 are estimated from NASA MEaSUREs v4 0
2 SSH residuals during the J ason-3 verification phase , therevised GSFC orbits altime try based on ITRF2014 using SLR & DORIS-
based on ITRF2014 further reduce geographically correlated errors, when based orbits. The red line is the linear fit to the SSH
compared to the CNES GDRITRF2008-based orbits. variations after removal of annual and semi-annual
signal and application of GIA. Note, the TOPEX cal-
T B n 3 3 P I mode range correction is not applied. The inse t
M Theimages aboveshow the impactof outdated and/or inconsis tent ferrestr ial refer ence frames on regional sea leve 1
estimates. The left im age (update of Beckley et al.,2007) shows zonalsealevel trend differences exceeding 1.5 m m/y Ocean Mass Budget Accounting
when T/P orbits based on CSR95 referenceframe are employed as compared to orbits based on ITRF2008.Therigh t _ .
image (note £ 03 mmly color scale) shows expected reg ionals ca level trend differences over the 1993-2016 period — GO e EAGSEC Y0 MR BYE vl ons eomrmmet] (5 @ Gl (ke

image shows the regional sea level trends over the
same per iod. The image below shows acomparison of
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when orbits ar ebas ed on ITRF2014 versus ITRF2008. A s tandard deviation of 0.1 mm fy provides as tability m etric Slobel me o Lm&m kﬁm”‘c s
for the most recent ITRF (Zelensky et al, 2017). c L
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Revised estimates of GMSL based on reprocessed TOPEX altimetry

.] TOPEX cal-1 mode
range correction

_ 2011
NASA MEaSUREs v40 GMSL (htips://climate nasagov)
variations are compared to sum total of ocean mas s+ster ic
variationsin an accounting towards mass budget closure (top
image). The above image shows the total ocean ma
variations derived from GRACE GSFC Mascons v23

(Luthcke et al., 2015) and the steric component derived from
two separate ARGO processing sources.
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removed.The two curves areoffset by 15 mm for plotting purposes. The red curves are polynomials fitted o the sea-level curves. Theorder of the polynomials
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