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Introduction Forward calculation Sensitivity estimation

Surface topography can be compensated after stripping retlects not only sub-lithospheric Idea

isostatically (by the lithosphere) or by dynamic sources, but also any errors in the model. Since We calculated the e Use densitv model to determine how much sional comes from each
topography (viscous tlow below the lithosphere).  both errors and sub-lithospheric sources can have gravity response of . denth Y 5

In both cases compensation is ultimately caused long wavelengths, they can not be separated by the density model Below: The Goce Satellite (ESA) b

* Compare the ditferent amounts of signal for the different gravity

by density anomalies. Thus, information about filtering. ® on a 1°x1° degree grid
(gradient) components

the deep density structure of the earth is crucial. ® at a height of 225 km

We investigate if the components of satellite

Using a model of lithospheric density, observed — gravity gradients differ with respect to their depth (GOCE satellite). ) | Merging
gravity can be stripped of the lithospheric sensitivity. This would open up a new way of The model geometry is S o Successive denth lavers with similar ol
contribution. However, the residual gravity tield separating sources from ditferent depths. represented using Above: Tesseroids arise o P b _vm b 1 5
tesseroids Dm_..:nm:%, when a model is gravity et m.o_“ should be merge Into one % o5
. " - given as a regular grid in for sensitivity estimation. :
ravity effect of eac i i . . 5
y oo geographic coordinates. ® The correlation coefficient can be usedto ¢
, tesseroid 1s  calculated . 8
Densi ._“V\ model using adaptive numerical assess the coherency of successive layers.
M integration. e Layers with correlation > 0.99 will be T e T
. odac HUH.OHU@HJUMN -160° -140° -120° -100° —-80° -60° mer @& u..bﬁo one _m er . . . .
We constructed a density model of the pE—— 5 Y Above: Correlation coefficient of vertical

Horizontal resolution 1 ° (about 110 km)

. . ° ..l.“ °
North  American  continent  and gravity effect of successive layers

surrounding oceans (see tables)

For each gravity (gradient) component
Max depth 600 km ) y (g v. 1% ol ] |
Right: Gravity 1.) calculate RMS of gravity from each depth (S ,
response of the layer k, P, |l %T !
n m. m — o e Depth fkml .
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Conversion to density sensitivity:
Crustal mode Tesauro et al. 2014 o =a(z) v (2) + b(z) » Yes: The purely horizontal gradient components are most sensitive to shallow
-160° -140° -120° o o o o o
NACr14 (Zoback and Mooney 2003) . structures. The vertical gravity gradient (gzz) behaves more like vertical
: — FTG response of the density model at 225 km ravity. Remaining gradient components fall somewhere between these end-
Sediments Kaban (pers. comm.)  p(z) from in-situ measurements heioht. S Y 8 8 p
g members.
Ocean tloor age  Miiller et al. 2008 o(z) = (1-aT(2)p,. < How strong is the gravity tield predicted by mantle tomography?
T from @_mﬁm-oOO:Dm model ~160°  -140° 120" 100’ . . .
. » About 1% of total signal response comes trom mantle density anomalies.
P-wave Burdick et al. 2014 op.; = 0.4 6v_,. Use reference model Next stens?
ext steps:
tomography ak135 (Kennett et al. 1995): References P
p=(1+6p,) 0135 @) (ot 10, Moy S Dot G0%) ooty et ot s o e RS SE S s » Optimize density model with respect to gravity gradients
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