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Time-variable gravity at IGG

= Monthly gravity field solutions from non-
dedicated missions

— GRACE |
— SLR

= Objectives: Extending the GRACE time series
backward + filling the GRACE gap

= Time-variable gravity field represented by

GRACE EOFs in terms of spherical harmonics.

PCs are solved.

— Change of base functions from individual SHs
to linear combinations of SHs.
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Time-variable gravity at IGG 002 A | =1
— 0.011%vn R AN =
= oo T A _
IGG-HYBRID series published at ICGEM, B o vy VVWVWWWVVV | vl
paper, A hybrid approach...”, JoG 95/1 (2021) o0 | | | | ?Ceén
= Five satellites: Lageos 1/2, Stella, Starlette, T | | | G:ree‘nlar‘\d
.. . 0.50 +
Ajisai
0.25 !
SILES0IHER presented in Venice 2022 and at = 06 | | -
EGU 2023 T -025
=  Six SLR satellites plus ten DORIS satellites: :Z:
Spot-2/3/4/5, Envisat, Cryosat-2, HY-2A, Saral, 1'00__ — GRACE !
Sentinel-3A/B o E RS |
—1.25 —_— . , |
= 10-day arcs for Lageos, 3-day arcs for other 0.4 T -
SLR satellites, daily arcs for DORIS - 224\ Al MAMHH““W%
z oo [ LVUNYY AR MAR LA
- _0.44 ‘ Amazon
-0.6 T . . ‘ .

T T T T T
1992 1996 2000 2004 2008 2012 2016 2020 2024

Locher and Kusche, DORIS AWG meeting 2023 ¢ 3



A question from CNES...
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The culprit

] Ice mass loss in Greenland and Antarctica starting
around GRACE launch

] Mass gain by GIA starting some 10.000s of years
ago
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Fixing the issue

Option 1: Coestimate unmodelled GIA
signal by adding GIA signature to
existing EOFs

Option 2: Take GIA from a model
(remove/restore approach)

Locher and Kusche, DORIS AWG meeting 2023 ¢ 6

Remove GIA from GRACE solutions

EOF decomposition

Compute observation/normal
equations with new EOFs, GIA
reduced as “background” model

GIA-free monthly solutions

Resubstitute GIA model




Results
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Taking GIA from a model leads to an overall improvement,

even in the GRACE period!




For some years more: SLR full-rate data

= Three satellites only : Lageos-1, Starlette, 1500000 F=——— ] —
Ajisai (Beacon-C not considered) 1000000} — éfff:;; | I
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Full-rate data processing

= Normal points computed following ILRS 12000 b—t 1 '
recommendation, bin size Lageos 120 s, — Lageos i | 1l
9000 | — Starlette ; || T |
Starlette and Ajisai 30 s — Ajisai
= Same arc lengths as for later years (Lageos 6000 Al "‘ l’\\ M
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10 days, LEOs 3 days), but simplified — f

observation model: Mol M e e WY ﬂ WY
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= Nominal values for SRP scale factors 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996
(not estimated)

= Range biases only for Ajisai
= Only 6 EOFS applied

= Variance components per satellite and
station (not per pass)
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Results e
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Ocean mass validation by altimetry (a trial)

= Postprocessing of ocean mass time 0.05 ——
series: GIA reduced, annual and ] ———
semiannual signal removed, 400-day — GRACE-FO
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Ocean mass validation by altimetry (a trial)

= Postprocessing of ocean mass time 0.05 ——
series: GIA reduced, annual and — GMSL 1 - Steric 1
. : 0.04 91~ — GMSL 1 - Steric 2
semiannual signal removed, 400-day — GMSL 2 - Steric 1
average mean, 300 km buffer zone 0.03 _g‘;"fé:-&em? ' ot -
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GMSL 1: ESA CCI (ESA and NASA/CNES satellites)
GMSL 2: University of Colorado (NASA/CNES satellites)
Steric 1: Dieng et al. (2017)

Steric 2: Levitus et al. (2012)
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Ocean mass validation by altimetry (a trial)

= Postprocessing of ocean mass time
series: GIA reduced, annual and
semiannual signal removed, 400-day
average mean, 300 km buffer zone

=  Comparison with steric-corrected
altimetry: remaining differences in
trends (degree 1?)

=  \Workaround: time series fitted to first
altimetric series
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