ESA living planet symposium

Uncertainty of Satellite-gravity-derived Moho Estimates: LR
Contribution of Data Reductions

Alberto Pastorutti'’, Carla Braitenberg!, Roland Pail?

‘Univ. Trieste Dept. of Mathematics and Geosciences Trieste, Italy
“TU Munich Inst. of Astronomical and Physical Geodesy Munich, Germany

— Background N ~ ,— Results: forward modelled reductions ~
« Global satellite-only gravity models provide unparalleled spatial homogeneity Lithospheric mantle: velocity-to-density conversion All functionals were computed at 10 km over GRSS0, up to SH degree = 280
in coverage and quality, at length scales suitable for lithospheric density .
modellin « Vs to density for LITHO1.0 'LID' layer (Moho to LAB) ) ) . )
o & ' " o s <iomal i th  density and Vs forward modelling using Perple_X [9] correction due to modelled contrasts refined gravity disturbance
» LEOPRYSICAtINVETSE PTOLIEMS FEQUITE ISOIAting an ahomalous sighatin the « simple compositional model: Archon/Tecton, according to Griffin et al. 2009 [10] : 69 = |VWeem + VWp| — |VU]
observed gravity field, through removal of the effect of known masses (data — Input GGM
reduction, e.g. topography, sediments ...) | GOCOO05s, og TC, g, NETC, og
« Error characteristics of gravity models: 3 orders of magnitude smaller than types from CRUST1.0, simplified GGM gravity disturbance terrain correction No Ellipsoidal Topography of Constant nsity
reduction uncertainty at the same length scales. Data reduction and inversion fecton -
parameters are the main error sources. 5 Archon
\_ y, Proton
( . . )
Forward Modelling Algorithm
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We set up a layer-wise forward modelling scheme: ~
— _ Uncertainty propagation through random modelling
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" - « simple error criteria (realistic, but no spatial variability)
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Density reference and layer splitting
Implementation:
Global density reference: adapted from AK135[4], discretized in geocentric « parallel implementation, using the multiprocessing Python module [11]
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Terrain correction: input topography, water, ice
. ) . _ (S inversion input
We use the Earth2014, 1 arc-min shape model [5] to obtain a terrain correction
(TC). We forward modelled an ellipsoid-referenced solid topography effect, \_ )
plus bathymetry and ice stripping. When this TC is removed from a the degree variances spectra: layer against error correlation coefficients, against GGM — concluding remarks
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