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e What is the dominant uncertainty in the decadal trend of the GMSL? The
or? Or some unknown systematic errors?
suncertainty in the bias drift calibration is essentially random.
ised on the rms difference of 4.54 mm and the 730 repeat cycles of the 20
rd, 0rma oris ~0.C yr.
oted 0.4 mm/yr is probably a systematic error associated with the large-
d motion errors that have time scales longer than a decade. In fact,
stimate has been steady since Mitchum (2000).

TOPEX/Jason-1/Jason-2: 0.10 £ 0.4 mm/yr ( 4.54 mm st. dev.)

4
| | el || I i
I I""||' '|' f |III||||||| i' || ||| i' i--! i it || L i|'| !' il
| ||| 'I| u'... || illI :I!I i
L] gt N
||| ||| [ A | i. || |II| |.|| .|||,, i 1l il ..".| i |!-I i
!u i || 1|I| I.|I I ¥ .h”l,

Altimeter - tic

Leuliette, 2014 OSTST




Global Mean Sea Level (GMSL) Record from Altimetry

3.24+/- 0.025 mm/yr _.“-mﬁ'f"'
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Linear regression as an optimal estimation problem

a + bt +n(t) = v(t)

Da+n=y

I Where
11, [ y(1,) |
1 t; a }’(-tz:'
D= . -, a= L‘] vV=|-
1z, ] | v(z,,) ]

and n(t) is the noise vector. Let the m x m autocovariance matrix of y be noted by R,

then the optimal solution for x is expressed as follows

d [E] = [DTR1D]-* DTR1y

The variance of the uncertainty of the estimate @ about its mean 1s

P=<(d—a)>=[D'R!D]!

Wunsch (1996)



De-trended GMSL




~ Auto-covariance of GMSL
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" . Trend =3.28 +/- 0.10 mm/yr 1
L 15~  Acceleration = -0.011+/- 0.020 mm/yr? |
c | ]
= | Time scale = 480 days =
8 10 __ __
g When the data smoothed and resampled every 480 days, the -
§ trend computed from the conventional formula yields the i
S ~\ Same result. -
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Decadal Trend Variation
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Comparison to GRACE measurement of ocean mass

ALT monthly (60-day smoothed)




Comparison to GRACE measurement of ocean mass

ALT monthly (60-day smoothed)

GRACE monthly
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Steric sea level

ALT - GRACE
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0.88 +/-0.12 mm/yr ~ 0.66 +/- 0.09 W/m?

Steric sea level trend from Argo ~ 0.90+/-0.15 mm/yr
(Llovel et al., 2014)
The systematic error of ALT-GRCE ~ -0.02+/-0.25 mm/yr
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T Conclusions

—— -
avel trend is treated as an optimal estimation problem.

. : i : global mean sea level
~ 0.3 mm/yr, associated with the interannual variability.

incertainty of the decadal trend of steric sea level is ~ 0.12
/yr, equivalent to the rate of ocean heat content change of 0.1
N/m~2, about 20% of the oceanic heat uptake.

* The consistency among altimetry, GRACE, and Argo observations
indicates that the systematic errors in altimetry and GRACE, if not
anti-correlated, are bounded by 0.02 +/- 0.25 mm/yr.




