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Tab. 2 Antarctica and Greenland Mass Variations from GRACE
/mm /d /mm /d /(mm e« a 1) /(Gteal)
53.043.5 135+4 8.1+3.5 56+25 —5.45%+0.89 —75.7£12.3
81.84+5.3 290+4 4,2+5.3 102473 —58.0641. 34 —124.142.9
3

Tab. 3 Contribution of Antarctic and Greenland Mass Variations to Global Mean Sea Level Variation

/

/mm /d /mm /d (mm=e+a 1)
2.034+0.13 315+4 0.31+0. 14 34425 0.21+0.03
0.48+0.03 110+4 0.02%+0.03 12473 0.34+0.01
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Abstract: In this paper, global sea level variations and the influence on the sea level rise from Antarc-
tic ice sheet and Greenland ice sheet ablation from 2003 to 2012 are estimated from satellite altimetry,
GRACE and oceanographic data. From 2003 to 2012, global sea level rose with the rate at 2. 72+0. 07
mm/a and spatial distribution characteristics estimated from altimetry. Ocean mass changes estimated
from GRACE accounted for 66 % of the sea level change, with the rate at 1. 8040. 10mm/a, and steric
sea level changes accounted for 34% of the sea level change with the rate at 0. 93+0. 05 mm/a esti-
mated from Argo and accounted for 19% of the sea level change with the rate at 0. 5140. 03 mm/a es-
timated from Ishii. Meanwhile, global sea level, steric sea level and oceanic mass variations had sig-
nificant seasonal characteristics, with the annual cycle amplitude 4. 64+0. 3 mm, 4. 14+0.2 mm, 3.6+
0.1 mm and 7.340. 4 mm, respectively, estimated from altimetry, Argo, Ishii and GRACE. Using
empirical orthogonal function (EOF) analysis, we found significant seasonal differences existed be-
tween the northern and southern hemispheres in global sea level, steric sea level, but did not exist in
oceanic mass changes. The rates of Antarctica ice sheet and Greenland ice sheet ablation were —75.7
+12.3 Gt/a and —124.1£2. 9 Gt/a from 2003 to 2012, respectively. And the correspondent global
sea level rising rates were 0. 2140. 03 mm/a, 0.3440.01 mm/a, which can only accounted for 12%
and 19% , total up to only 31% of the ocean mass increase. So the melting of the polar ice sheet was
not the most important factor in the increase of ocean mass from 2003 to 2012.
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