TwO DECADES OF
|CE MASS LOSS FROM
SLR VERSUS GRACE



Can we use Satellite Laser Ranging (SLR) to fill in for GRACE?

cm water layer

GRACE

How can we get sufficient
resolution from this?




A few, large regional kernels:

a=(H'H+N)'(H'y)
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Many local kernels:

The matrix of modeled lag-1 autocorrelations The previous/next
and the multiplier to use with it month’s estimate

The matrix of modeled correlations between
regions and the multiplier to use with it

Can this adequately constrain 5x5 data,
while still providing the flexibility needed to
place differing signals in different areas?
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Series 1 (Krzysztof Sosnica et al):

Series 2 (Minkang Cheng):

Series 2b (Minkang Cheng):

13-month smoothing applied.



Monthly GRACE
Monthly SLR
6-monthly SLR

Solving SLR using six months of input is better than using one.
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6-monthly SLR
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Optimal fit of a flat line matched to an accelerating curve.



Smoothed GRACE
Smoothed SLR
IMBIE Estimate

Over the same regions of Greenland/Antarctica



C

A least squares inversion of SLR data can be used to estimate ice mass loss:

Ice mass estimate using SLR alone!

Paper in discussion in The Cryosphere:
“Using Satellite Laser Ranging to measure ice mass
change in Greenland and Antarctica”
by J. A. Bonin, D. P. Chambers, and M. Cheng



