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Abstract

hydrological cycle

Based on the sea level budget closure approach, this study investigates the consistency of observed Global Mean Sea Level (GMSL) estimates from satellite s / N
altimetry, observed Ocean Thermal Expansion (OTE) estimates from in-situ hydrographic data (based on Argo for depth above 2000m and oceanic cruises LT — mph i;"eds?*ﬁ’s“
below) and GRACE observations of land water storage and land ice melt for the period January 2004 to October 2014 =i— ——
The consistency between these datasets is a key issue if we want to constrain missing contributions to sea level rise such as the deep ocean contribution. gond e Qe ocen proerces //
Numerous previous studies have addressed this question by summing up the different contributions to sea level rise and comparing it to satellite altimetry g i
observations (see for example Llovel et al. 2015, Dieng et al. 2015. —

Here we propose a novel approach which consists in correcting GRACE solutions over the ocean (essentially corrections of stripes and leakage from ice caps) with mass observations deduced from
the difference between satellite altimetry GMSL and in-situ hydrographic data OTE estimates. We check that the resulting GRACE corrected solutions are consistent with original GRACE estimates of
the geoid spherical harmonic coefficients within error bars and we compare the resulting GRACE estimates of land water storage and land ice melt with independent results from the literature. We
test the sensitivity of the method to different deep ocean contribution to GMSL and propose a best estimate

Spurious signal in the ocean prevents from estimating an accurate ocean mass with GRACE
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Leakage problem

We force the ocean signal in GRACE solution to fit to Observations within the observability of GRACE

1) Two main sources of leakage: Complete 2) Reallocation constraints
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3) How to reallocate the water from the [Results

ocean?
Nearest: Each ocean mass is reallocated at the nearest sea front
Linear: Each ocean mass is reallocated within a 300km inversely G land
proportional to the distance reenian 600
Cube: same as lineal but to the cube of the distance v
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And we test this method with four different y
mass allocation distances (it Coefiens N Coeficnts
Coastal Ocean -2,07 1,42 2,60 2,65 2,68
Open Ocean 1,77 1,77 1,77 1,70 1,61
GOM 1,13 1,72 1,92 1,86 1,80
GL -0,53 -0,72 -0,79 -0,78 -0,77
Antarctica -0,39 -0,54 -0,56 -0,54 -0,52
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* Improve ocean observations using altimetry observations for Arctic ocean

* Improving land distribution in the emerged lands (First line of coast vs glaciers
* Specific treatment for the low latitudes and earthquakes 500 |
* Improving of the Antarctica solution. GIA

* Sensibility of the method to different s GIA model
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