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CryoSat-2 status

* All looks ok, no major problems reported from ESA

e Alignment maneuvers with ICESAT-2 (change in SMA)

e Regular maneuvers (short), debris maneuvers (long)

* Occasional download issues at the ground terminal(s)

* ESA approved budgetary support for CS2 until end of 2025. (new)



Input to the modelling process

* Coordinates
* Transition to ITRF2020 for all DORIS beacons and SLR stations
* Several beacons are not in ITRF2020 (ROZC SJVC SVBV FUUC NOXC)

* Ocean loading by station/beacon
* Chalmers ocean loading calculator based op FES2012 or later

e For Doppler IDS format 2.2 ten second data is used
* Doppler beacon frequency offset estimated by pass
* Tropospheric zenith delay parameters estimated by pass

e Earth rotation parameters from IERS EOP 2020 C04
* |nitial state vector from DIODE navigator orbits
* DORIS stations weights, determined by screening the data residuals (new)



Input to the modelling process

e Gravity models, static part is EIGEN-654-V2 at reference 1-jan-2016 (new)

* Solar radiation pressure modelling, scaling constant estimates once, CNES model
* Drag modelling, MSIS reference model, 3 hourly patches with constraints

e Ocean tides affecting the orbit: via FES 2012 model (or later)

* Atmospheric and Oceanic part TVG : AOD1B is the 3 hourly model outputs (new)
e Terrestrial water storage: several model choices GRACE and GRACE-FO (updated)
* Generalized accelerations modelling, 6 hourly, piecewise modelling.

* |DS beacon coordinates, adjust some that are not in ITRF 2020, or adjust all?



10s Doppler residuals for one of the runs (84)

Daily median run 84 rms 0.4071 mm/s

Daily median run 84 rms 0.4071 mm/s
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SLR residuals for one of the runs (84)
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x offset, rms = 4.656 (mm)
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scale rms = 1.3638 [ppb]
10 I I I I [ I

- " L —
4 -~ :..; n.‘I .t 'd"
1.':' -t ";ﬂ'ﬁ.'_' 1" -
Bl e 3T . . o
@ " 1-‘ - 'l..,". . {,'—" . e %
2~ e R SR T A e B
" - g @ s Faare * 5E SuTanli N ea ¥
- 'I.: a . .&-:, . 1 P - -:-:.rq o o ., ?. o .
" :‘." ;-’:#.-"hl-" "f‘:. sar Tt L T =5 Wt = - :.' ’ '.‘
- ":‘.' L vy .i L) -.'I. . - > " -‘..l'
ol .5':':.'_.- :w,"..- h-"':::‘:‘;-‘.:.'?.f-: . "-‘;_':u¢': Lo - o TR |
ol o oaf A 1.-' ."-.: A4 q"-r‘:.'.-: .":.;ﬁ.-":l:' .'.::' . ‘q\t'_;l'm
. -~ ' " -. " . . F .‘;‘ . '-“'_ '.r-' "lhii.l.l.: .
. i, . . L1 %, a s Ferey v .
.:f" B L “re.
. - F, "y

2010 2012 2014 2016 2018 2020 2022 2024

AWG DORIS 18-Apr-2023



2.5

1.5

Radial rms 1.45 cm POE ITRF2020 (83)
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TVG modelling for TWS component

 AOD1B is always used for each arc,

* Without doubts residuals both for DORIS and SLR benefit from this
* TWS part comes from GRACE and GRACE-FO

e Data gap in GRACE is from 23-5-2017 to 15-6-2018

 GRACE-FO: 15-6-18 -> 19-7-18; 31-10-18 ->31-12-21

* Former discussion on whether there is a beauty



TVG model strategy

* Fit a polynomial + harmonic function to the data
* Harmonic on multiples of 2 year period

* Polynomial: 3 or 6 terms

* Select those SH terms where the explained variance of the
model is greater than 99%

* Most of the TVG information is contained up to degree and
order 30 with some resonant bands at higher degree
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External orbit comparisons
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AEhT

Mean radial orbit error CryoSat-2, differences to POE orbit
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Empirical accelerations (nm/s?)
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Summary

* ITRF 2020 implementation, for SLR and IDS, also affects the EOPs, New CRD
V2 format on SLR data that includes calibration data.

* DORIS residuals in the South Atlantic Anomaly region appear to be
correlated with the solar cycle.

* CryoSat-2 POD depends for a part on TVG modelling, need to bridge the
2017-2018.5 GRACE to GRACE-FO transition gap, Ocean/Atmosphere is a
separate activity, AOD1B always available, currently in 3 hourly steps

* Cryosphere/Hydrology/Ocean effect comes from GRACE/GRACE-FO, Most
combinations of GRACE and GRACE-FO show empirical accelerations

compatible with a GRACE only result. How to avoid importing GRACE
GRACE-FO noise into the POD

 AOD1B: yes include it, TWS: I’'m not all too convinced yet.



Special issue ASR on DORIS

* Denise Dettmering and Ernst Schrama (we) are ASR guest editors
* 8 papers are accepted in the special issue
* Final wording on the preface, galleys should be there soon.



