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Research Questions

« Can we use the range acceleration data from LRI to estimate sub-
monthly ice mass change for Greenland?

» Does including height change trends from CryoSat-2 improve spatial
resolution of these ice mass change estimates?

* |s it possible to estimate ice mass changes for the glaciers in Iceland
using this method?
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Method: prerequisites

* reference range accelerations from estimated orbits (GROOPS)
to get residual range accelerations, iceland and Ellesmere mass points

‘;} = QObservation area

« a filter to reduce residual range accelerations to
line-of-sight gravity differences (LGD)
(Ghobadi-Far et al., 2018),
« LGD from monthly Level 2 gravity fields (ITSG2018),
 a GIA correction (Caron et al., 2018), and

* a regularisation scheme tailored to the study area.
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Method: LGD from LRI

Residual range acceleration

[Relative velocity vector

from dynamic orbit fit

Unit vector in the Line-
of-sight direction

d /.
6p(t) = prri(t) — eT: (9_512(15) - €12 (t)) = §g15°(t) + Ao(t)

Filtered out using the transfer
Line-of-sight gravity function by(Ghobadi-Far et al.,
difference (LGD) 2018)
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Method: mass change from LGD

« Observation equation using point-mass approach

5G5S () = (6%, (t) — 6%, (£))é12(D),
with
5mj

% (=625

&) — %(0) + 8% (D),

 Least-square adjustment using regularisation
om = (ATA+ A, HTH + 173, 1)6g*°°
J/max|halt|
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Results: Greenland

» Agrees well with
comparison time-
series by CCI
(Barletta et al.,
2020) and GravilS
(Sasgen et al.
2020)

« Shows similar sub-
monthly behaviour
as a daily GNET
GMB (Barletta et
al., 2024)
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Results: Greenland

Mass change [Gt]
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(f) Basin 5

monthly mass estimates by CCI
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Results: Greenland

. (a) 2019 (b) 2020 55
« Shows a moderate
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Results: Iceland

(a) 2019 (b) 2020 (c) 2021 (d) 2022
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Conclusions and Outlook

« Can we use the range acceleration data from LRI to estimate sub-monthly ice mass change for
Greenland?

Yes, we can estimate 5-day mass change for the GrlS. But can we go
down to daily mass change estimates?

* Does including altimetry data improve spatial resolution of these ice mass change estimates?

Not necessarily. Comparison to GNET stations shows no clear
iImprovement when looking at sub-basin scale.

 Is it possible to estimate ice mass changes for the glaciers in Iceland using this method?

Maybe. The mean mass change for Iceland is of the expected magnitude
but comparison to other independent data is needed to check the sub-
yearly signal.
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Orbit estimation: models

b
b
>
Data
initial orbit
satellite attitude
intersatellite ranging
non-gravitational forces
Other

earth rotation

ephemerides

GNVIB

SCAI1B

KBR1B
ACTIB and THRI1B

1IAU2000
JPL DE432
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Potential Models

atmosphere and ocean de-aliasing
static gravity field

solid earth tides

ocean lides

atmospheric tides

pole tides

ocean pole tides

AODIB RLO7
GOCO06s (d/o 0-300)
IERS 2010
FES2014b
TiME22
Mean Pole

Desa1 2004
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Error estimation: apriori and a posteriori

Standard deviations of the residuals for LGD from the monthly field and
the two different regularisations.

2019 2020 2021 2022
Omonthly 511 nm/s>  4.04nm/s> 290 nm/s® 2.78 nm/s”
g?timetry 512 nm/s?  4.09 nm/s?  3.41 nm/s?  3.28 nm/s>
orthorov 513 nm/s?  4.12nm/s®  3.45nm/s®  3.30 nm/s?
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