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The Gravity Recovery and Climate Experiment (GRACE) and GRACE Follow-
On missions were designed to operate with two accelerometers (one on
each spacecraft) to measure mass below them on earth. Since August
2016, the missions have been operating with a single accelerometer,

which has made the measurements less accurate. Can satellite laser ranging
(SLR) measurements be used to correct the GRACE and GRACE-FO errors?

GRACE and GRACE-FO had significant errors dealing with the Earth’s true shape
(not a perfect sphere, but a bit like a pear shape) when operating with a single
accelerometer, which degrades their ability to measure mass changes in the
Antarctic Ice Sheet. Fortunately, SLR-derived measurements are very accurate
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Antarctic Ice Sheet mass trends

Time span & solution Gt/year
Jan 2007 — Jul 2016 -167
Dual accelerometer

Aug 2016 — Aug 2019 -92

No SLR G correction

Aug 2016 — Aug 2019 -170

With SLR Czo correction
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In reality, the mass loss rate has remained consistent (see chart and graph to 750
the right). The real ice loss rate was 170 billion tons a year. & -1000 -
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