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Motivation :

- grids of gravitational gradients produced by three groups
(see, ESA-funded GOCE+ GeoExploreproject, GOCE+ GeoExploreII project or Space-wise GOCE products),

- a method for recovering gravitational field quantities on the Earth surface,

- validation of GOCE-basedgravitational grids.

Validation of GOCE-based gravitational gradients grids by spectral combination method
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Motivation : Classical approach to validation

Upward continuation: Downward continuation:
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Motivation : Approach with spectral weigths

Downward continuation:
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Downward continuation: application of spectral weights

, , ,( , ) ( , )GOCE
i j i j i jg g r g rd d d= W - W

( ) ( ) ( )
,( , ) ( , ),  0,1,2 for VV, VH, HH.i i i

n n i n
n

g R a B T r id
¤

W = W =ä

- direct method
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- satellite at the meanorbital
sphere

- global data
- numerical unstableɀregularization is needed
- gravity disturbancesare on the meansphere

- in-orbit data
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Spectral combination method :

Validation of GOCE-based gravitational gradients grids by spectral combination method
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Spectral combination method : one component estimator

Validation of GOCE-based gravitational gradients grids by spectral combination method
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Spectral combination method : two component estinmator

Validation of GOCE-based gravitational gradients grids by spectral combination method
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Spectral combination method : three component estimator

Validation of GOCE-based gravitational gradients grids by spectral combination method
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Closed-loop test of the method : 

Validation of GOCE-based gravitational gradients grids by spectral combination method

- Test area: Czechrepublic and Slovakia
- Input data: topographic heights from Earth2014, gravity data from EIGEN6C4 

Coordinates of the test points.

ʒ ɍЈ] ʇ ɍЈ] r [m] H [m]
A 48.966667 20.116667 6363203.060 2121.332
B 48.433333 21.833333 6356990.306 92.490

Differences(in mGal) betweenthe estimatedvaluesof gravity disturbancesand their counterparts

from GGM EIGEN-6C4 up to thedegree200(upper),250(middle),300(bottom).

VV VH HH (VV,VH) (VV,HH) (VH,HH) (VV,VH,HH)
A -0.005 -0.005 0.009 -0.005 0.009 0.009 0.009
B -0.010 -0.008 -0.009 -0.008 -0.009 -0.009 -0.009
A 0.080 0.072 0.019 0.072 0.019 0.019 0.019
B -0.041 -0.061 0.031 -0.061 0.031 0.031 0.031
A -0.195 -0.067 -0.476 -0.067 -0.476 -0.476 -0.476
B 0.454 0.232 0.488 0.232 0.488 0.488 0.488
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Numerical experiment: Input data (Grids of gravitational gradients ):

Validation of GOCE-based gravitational gradients grids by spectral combination method

Space-wise GOCEgrids GOCE+Geoexplore II

Inputs

- EGG_NOM_2

- EGG_IAQ_1b

- SST_PSO_2

- GOCEL2 TRFdata

Data period 1st November2009ɀ20th October2013 November2009ɀOctober2013

Grid area

Grid resolution 0.2Ј 1/ 6Ј
Reference radius 6600000 m 6621830 m
Outputs Vnn, Vee, Vrr , Ven, Ver, Vnr Txx, Txy, Txz, Tyy, Tyz, Tzz

Reference Gatti et al. (2014) Seberaet al. (2014)

[ ]jÍ ¯ - ¯89.9 ; 89.9 ; [ ]lÍ - ¯ ¯179.9 ;179.9 [ ]jÍ ¯ - ¯83 ; 83 ; [ ]lÍ - ¯ - ¯180 ;180 1/6


