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\ More than 12 years worth of CryoSat-2 GOP Baseline-C data compare well with 5 )
© Long -term anaIySIS and validation of the CryoSat -2 Jason-2 and Jason-3 and are perfectly suited for oceanographic applications We end with our final words on CryoSat GOP Baseline-C:
Level-2 Baseline-C (BLC) 1-Hz altimeter They also compare well with Sentinel-3A/B, SARAL and Sentinel-6A, and the - Baseline-C data’s quality, continuity, and reference is
Geophysical Ocean Product (GOP) g’yg::: 2'Z“SLMh:sgg';gvsvT"’i:iri';‘m”ﬂzi;‘i’ns'ifr‘;:z’f‘i\‘l’e‘:'g’;‘z: hichwhen exceptionally good and stable over time and no proof of
— Assess quality, consistency and stability of GOP a;?{:lied totally removes the z)und asce?lding/dgescending gi-as.of 0.9cm fany deterioration or platform aging has been found thus
parameters and corrections CryoSat-2 GOP corrections deviate from RADS generated corrections like pole tide, ar . .
— Comparing GOP with concurrent altimetry in RADS ocean tide FES14, MSS DTU15, and GIM IONO: pattems reveal possible errors or Any improvements for successor Baselines should
_ Comparing GOP with concurrent in situ data different implementations, though none of these deviations contribute to any trend come from
. CryoSat-2 GOP has an absolute range bias of —2.9 cm and no apparent drift — SSB optimisation
+ We wrote the final report for ESA, wrote a paper We find a SAR-LRM bias of 1.4 cm, of which 0.9 cm can be attributed to the asc/des _ Improving ionosphere correction
(under review'at Rem. Sens.), and wrote a bias. The other 0.5 cm is due to a SAR-LRM SSB bias which in tumn is due to a | proving | Pd -
contract change proposal for future Baselines SAR-LRM SWH bias of 10.5 cm: the latter likely originates from a re-tracker bias — Improving pole tide correction

. . CryoSat-2 GOP has an R=0.82, sd=5.7 cm and drift of 0.17 mm/yr (GIA applied) Removing any (calibrated) remaining timing bias
* Here we present hlghllghts from the report/paper w.r.t. 309 selected PSMSL tide gauges over the timespan 2010-2022, showing off

the altimeter platform’s perfect stability
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) Meanwhile published: Naeije, M.; Di Bella, A; Geminale, T;; Visser, P. CryoSat Long-Term Ocean Data Analysis
and Validation: Final Words on GOP Baseline-C.Remote Sens. 2023, 15, 5420. https://doi.org/10.3390/rs15225420
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GOP parameters ; : | e FamT o o range bias referenced to Jason-2 but as both have their height data referenced

chosen in our A f Qmrop oV P O e to the TOPEX reference ellipsoid and for Jason-2 already a calibrated range

analyses g i - EOTE10: o b o s ity bias is applied, the actual XO or range difference is consequently referenced to
¥ e S TOPEX and can be considered the absolute bias
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Crossover difference statistics Evolution of biases over time Evolution of biases cont’'d
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Range bias LRM vs. Evolution of biases: SAR vs. LRM Evolution of biases: range asc vs. des

'SLA GOP CryoSat Irm w.r.t. Jason-3 'SWH GOP CryoSat Irm w.r.t. Jason-3 . BOP G2 MODES RANGE BiAS GOP G2 MODES SWH BIAS.
Bias plots for SARM GOP C2 MODES/ascending RANGE BIAS. GOP C2 MODES/descending RANGE BIAS
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SLA and SWH have N 1 . . 1 SSB translates this B ) o )
biases between LRM .1 ] , § SWH bias to -0.5 cm I W | 1\ | « Time plots l_ur range b!as of SARMARM/ALL rele_renced t0J2&J3. Le_ﬂ: ascer)dm_g, right: descend_m_g
and SARM: we call i | - . .- £ bias diff in the SLA ... I L E Rt * For comparison, J2 minus J3 (when in same orbit) is added to show this combination does not exhibit
these mode biases 2. ~ which leaves 0.9 cm ) f il ¥ an asc/des bias dif ing minus ing is within 1 mm (black curves)

- o . A bias unexplained ... ! . st + The strange behaviour of the dark and light brown (SAR) lines (obvious trend and less asc/des
P 1 - T - - P difference) is not fully understood but could come from the limited and changing coverage of SARM

50 : e 3 = e rmiarram s | + So, only looking at LRM: the ascending range bias is about -3.45 cm, whereas the descending range

TU Delft — = = r TU Delft r . TU De Ift bias is about -2.54 cm (green curves, Irm), a noteworthy difference of approx. 0.9 cm (cf. slide 11)
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Geographic bias plots: asc minus des CryoSat-2 tide gauge comparison Tide gauge comparison examples

Top: asc minus des ‘GOP CryoSat-2 SLA ASC - DES bias (J3 period) ‘GOP CryoSat-2 SWH ASC - DES bias (J3 period) N

range (Ieft) and SWH . +  To compare tide gauge (TG) data with altimeter data, all standard corrections are applied to GOP BLC (CG) Recant SLAvs tide
{fightbias difference - . . and J2/J3/6A (REF): incl. GOT410 total ocean tide, CNESCLS15 MSS and the high frequency part of DAC gauges: four ‘(’gséé,R)

of BLCw.rt. J3 ol g The altimetric SLA is gridded to monthly solutions: Gaussian distance-weighted gridding: o = 0.75°, cut-off BLC), REF, C2, and 3B -
:::"c:rfg:?s ?ust ngfgs . % . : 30, spacing 0.25° and then interpolated to the TG locations with bicubic grdtrack routine from GMT Each of the satellites

ffwe were dong a ; : o i PSMSL TGs have been selected from 2010 — 2022: this reduces the data set from 1573 gauges to 565 follow the TG data

. N " N . N closely and in fact we
single XO analysis on & . : | Next, only TGs are considered with correlation with altimetric SLAR > 0.5, sd 0 < 12 cm, and SLA - TG do not see any

CryoSat, but now with absolute slope <6 mm/yr. Excluding TG with large data gaps further reduces the set to 309 TGs (see map) deterioration after mid
full global coverage

Obviously, the SWH - 3 iy - 3 - - For CG and REF the table gives the mean correlation, standard deviation, and tilt ICE-5G GIA corrected) 2022, even not in 38

th
does not show any 50 s <6 24 12 o0 - E with respect to the tide gauges Rolgkb:e?::ﬁjec?me

sign of asc/des bias,  _ Jason-2SLA . The 0.17 mm/yr tilt between TG and CG, shows that h level, not centimetre semasmmon
ﬁ:? (ﬁ‘ﬁﬁ'éﬁf'w = . ) BLC is perfectly stable and suited to be an ECV > On several occasions
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pattern in SLA bias - 3 g ¢ i ‘ 43 Correlation [-] [ st. dev. [em] [ tilt [mm/yr] N s v, shortin the TG a
disappears if we apply ok 70 ve - S 3 S iy e CG -TG 082 57 0.17 : y D i 58
the 0.367 ms timing N T - . REF — TG 0.84 49 —0.11 " 9
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