27th IUGG General Assembly | July 8-18 2019 | Montréal, Canada
Session G02 - Static Gravity Field and Height Systems

Error Characteristics of G02p-390
Satellite-only Global Gravity Models
after Solid Earth Data Reductions

Alberto Pastorutti*’, Roland Pail?, Carla Braitenberg®

'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 GRS80, up to SH degree = 280
in coverage and quality, at length scales suitable for lithospheric density

« Vs to density for LITHO1.0 'LID' layer (Moho to LAB) ) . . .
 density and Vs forward modelling using Perple_X [9] correction due to modelled contrasts refined gravity disturbance
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modelling.

» Geophysical i.nve.rse problems require isolating an anomalous signal in the « simple compositional model: Archon/Tecton, according to Griffin et al. 2009 [10] ,
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 Y34 -
parameters are the main error sources. Archon
\_ y, . Proton
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Forward Modelling Algorithm
We rely on the SHTOOLS [1] implementation of Wieczorek & Phillips (1998) T Archon, Proton| 1 - ' ' ' ' Tecton
algorithm [2] spectral forward modelling algorithm for the potential of a relief \7 \% [Contours: Vs fk/d] ,
with lateral variations of density, referenced to a spherical interface g2 S : :
’ . ' 2 | 1 21 correction uncertainty
from Wieczorek (2007) [3] — . .
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We set up a layer-wise forward modelling scheme: ~
— _ Uncertainty propagation through random modelling
layertopp TD . B EC
boundary top : reference radius e rror assumptions on the input data: depth and density —-400  -200 0 200 400 25 50 75 i-ts)b(e)v.[n]’;GZa;I]S 15.0 17.5 20.0
Iayerbottomh « random modelling on 5900 independent draw? | FC NETC, &g CC, o(g)
boundary 11pot depth uncertainty, st. dev density uncertainty, st. dev whole-crust (seds+crust) corrected NETC disturbance whole-CC correction, standard deviation
5 % of depth 100 kg m™
- " « simple error criteria (realistic, but no spatial variability)
Ugetf — UtTOef = Utb(;)t « no error covariance information is included: each node assumed independent
« criteria for 5 raws: high enough to observe power-law decay in error degreee variances
9 0 P P ) iteria for 5000 draws: high enough to ob law decay in error d i
(i.e. effect of assuming uncorellated errors attenuates)
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Density reference and layer splitting
Implementation:
Global density reference: adapted from AK135[4], discretized in geocentric « parallelimplementation, using the multiprocessing Python module [11]
ellipsoidal shells of constant density. The "known densities" of the modelled « 3,3 seconds per sliced-layer, per worker, per draw (e.g. 2 hours on 40 workers) B 5 k)
layers are expressed against this reference, after slicing each layer according to - random draws are partitioned in 100-draws blocks “200 -100 0 100 200 300 400 0 200 400 1 20 30 40 50 e 70
the shells it intersects. « the variance of g partitions of k draws is consolidated, using the following: LIDC g, LC NETC Sg LIDC G(g)
g ) ) ) r
— Reference densities at crustal depths— Layer splitting Var(Xy, -+, Xy) = 912;11 S+ kf:f) Var@j)) with ;, V; mean and variance of each partition lithospheric mantle (LID) correction whole-lithosphere corrected NETC disturbance LID correction, standard deviation
j=1
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Terrain correction: input topography, water, ice - no topography
We use the Earth2014, 1 arc-min shape model [5] to obtain a terrain correction : Egmgggﬂgﬂz fn“;f]ttle
(TC). We forward modelled an ellipsoid-referenced solid topography effect, \_ )
plus water and ice stripping. When this TC is removed from the observed — concluding remarks
gravity disturbance, we obtain "No Ellipsoidal Topography of Constant density" (" Ref ) degree variances spectra: modelled effect against error correlation coefficients, against GGM Correlation coefficients were computed according to
N ererences Wieczorek [3] formulation. For two SH functions f and g,
| gravity disturbance (NETC, see [6]). y ‘ ‘ » T for a given degree : Outcome (and collaterals):
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