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Table S1. Global monthly steric sea level datasets

Dataset Time range Maximal Depth
EN4' 1993-2014" 5350 m
Optimal Interpolation
K9’ 1993-2012" 1500 m
C-GLORS’ 1993-2013° 5728 m
ECCOv4* 1993-2011" 5906 m
Model-based Reanalysis K7’ 1993-2011" 5525m
ORAS4° 1993-2014° 5350 m
SODA’ 1993-2010" 5375 m
CSIRO 2005-present 2000 m
ARGO-based IPRC 2005-present 2000 m
SCRIPPS® 2005-present 2000 m

" The dataset starts earlier than 1993. Here we only use data starting from 1993.
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Figure S1 | Auto-correlation of the GMSL records shown in Figure 1.
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Figure S2 | Statistical significance of GPS-based adjusted GMSL. (a) The intrinsic

secular trend of 5000 AR(1) time series with lag-1 auto-correlation coefficient ¢ =

0.84, same as that of GPS-based adjusted GMSL. Two thick black lines are two-

standard-deviation spread lines. Red line denotes the normalized intrinsic secular trend

of GPS-based adjusted GMSL. (b, c) The empirical probability density function (PDF)

of the intrinsic secular trends at the year 1999 and 2005, respectively.
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Figure S3 | The two-standard-deviation lines of the intrinsic secular trend of AR(1)

processes with the lag-1 auto-correlation ranging from 0 to 0.99.
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Figure S4 | Statistical significance test of the intrinsic secular trends of (a) the
GMSL time series, (b) the GMSSL time series, and (c) the global ocean mass change
time series. The gray lines in each panel show the secular trend derived from
randomly generated AR(1) red noise with the lag-1 auto-correlation ranging from 0 to
0.99 (in order from light gray to dark gray). The coloured lines show the secular trend
of each sea level time series, which is normalized by the standard deviation of the
linear detrended time series. The dashed lines show the two-standard-deviation of the
secular trend derived from randomly generated AR(1) red noise with the

corresponding lag-1 auto-correlation coefficient, as indicated in the legend.
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Figure S5 | Monthly mean time series of Greenland and Antarctic ice sheet mass
losses. Blue line is the data available at http:/imbie.org/data-downloads’ from the and
red line is the data from GRACE record'’. Black dots denote the joint time series in

2003.
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