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grids of gravitational gradients produced by three groups
(see,ESAfunded GOCE-6eoEXxploreproject, GOCE+seoExplorell project or Spacewise GOCBEroducts),

amethod for recovering gravitational field quantities on the Earthsurface,

validation of GOCEbasedgravitational grids.
ESA GOCE Virtual Archive

Please visit the GOCE+ GeoExplore data webpage on GOCE Earthnet portal for documentation and latest news.

GRIDS

GOCE+ Gravity Gradients and GRIDS

Full Gravity Gradient grids, at 225 and 255 km.

GGG_225_0003

Computed from GOCE/GRACE gradients lower orbit phase February 2010 - October 2013

Computed from GOCE/GRACE gradients lower orbit phase February 2010 - October 2013

Computed from GOCE/GRACE gradients lower orbit phase August 2012 - October 2013 with
topographic correction

Computed from GOCE/GRACE gradients lower orbit phase August 2012 - October 2013 with
topographic correction

GOCE-+ Geoexplore IT

® Contact ® Links

 News @ Data

® Home

@ Project

Welcome to our project pages

These pages are web pages for ESA supported project Towards a better understanding of the Earth's interior and
geophysical exporation research "GOCE+ Geoexplore IT"

Consortium

The project will be performed by a consortium led by University of West Bohemia (Czech Republic). The consortium
consists of six institutes from six European countries (all ESA member states):

TUWB - University of West Bohemia, Department of Mathematics, Czech Republic AAS - Austrian Academy of
Sciences, Space Research Institute, Austria AUT - Aristotle University of Thessaloniki, Department of Geodesy and
Surveying, Greece DIAS - Dublin Institute for Advanced Studies, Geophysics Section, Ireland GIS - University of
Suttgart, Institute of Geodesy, Germany TUD - Technical University Delft, Astrodynamics and Space Missions,

_/‘
Delft

Netherlands.
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GOCE Gravity Field Models and Grids

GOCE Gravity solution GRIDS

Gridded Gravity gradients and anomalies at ground level
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Gridded Gravity gradients and anomalies at satellite height
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Motivation : Classical approach to validation

Upward continuation
TGOCIi r

- simple method

- global data
- data are onthe Earth surface
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Downward continuation:

- in-orbit data | - global data

- numerical unstable z regularization is needed
- gravity disturbancesare onthe meansphere




Motivation : Approach with spectral weigths
Downward continuation: application of spectral weights

61,2 for VV, VH, HI

- direct method

- no regularization par. - global data _
- gravity disturbancesare - satellite at the meanorbital
on the Earth surface sphere
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Downward continuation:

- in-orbit data | - global data
- numerical unstable z regularization is needed
- gravity disturbancesare onthe meansphere
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Spectral combination method :

The solution of the sphericalgradiometric boundary-value problem (BVP) for thegravity disturbancesis

dg™" (RW) =4i Fa (2n HBY T Rcos NT(1 W W

W, N=2

dg™ (RW) == f 2n DB {* P,(cos PRT,(5 Bbs aiTo(r, ) & i W i

410Win:2
dg™ (RW) %ﬁé(m 28" (' R(cos N T.(r IWT,(r, Weos2zz ¢, Win2a g i
where |
R(n- i)!

B :( -:L)(i)(n ]:l) (n+2)!.’ i OA,2 for VV, VH, HF

t =(R/ n™
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Spectral combination method : one component estimator b

T (r, Q) y (r, )
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Spectral combination method : two component estinmator ,
T, (r, Q) y (r, Q)]
7122 I‘,.Q' ’I;(Z(r Q) (r Q)
] — Ty (', Q)

al

; ij ~ y
|sg’(R, )| = 5g’(R, Q) ~ 5g'(R, Q)
o j=(VV,HH) ij=(VH,HH)
s J=(HHVY) U=(HILVH)
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Spectral combination method : three component estimator ’,
) ) ’I;(X (r Q ) (r Q ) |
T, (r,Q) T, (r,X),T,(r, Q)
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Closed-loop test of the method : \

- Testarea Czechrepublic and Slovakia
- Input data: topographic heights fromEarth2014, gravity datafrom EIGEN6C4

Coordinates of the test points.

| 3 Jr | 3 Jf | r[ml | H[m]
48.966667 20.116667 6363203.060 2121.332
121 48.433333 21.833333 6356990.306 92.490

Differences(in mGal) betweenthe estimatedvaluesof gravity disturbancesndtheir counterparts
from GGM EIGEN-6C4 up to thedegree200 (upper),250 (middle), 300 (bottom)

L wW [ VH [ HH L (VWVH) L(VVHH) [ (VHHH) | (VV,VH HH

-0.005 -0.005 0.009 -0.005 0.009 0.009 0.009
"= -0.010 -0.008 -0.009 -0.008 -0.009 -0.009 -0.009
0.080 0.0/72 0.019 0.072 0.019 0.019 0.019
":1 -0.041 -0.061 0.031 -0.061 0.031 0.031 0.031
-0.195 -0.067 -0.476 -0.067 -0.47/6 -0.476 -0.476
"Z 0.454 0.232 0.483 0.232 0.488 0.488 0.488
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Numerical experiment: Input data (Grids of gravitational gradients ): S

. |spacewise GOCHjrids GOCE+Geoexplore ||
_EGG_NON2_
Inputs -EGG_IAQDb - GOCH.2 TRFdata
_SST PSQ
1stNovember2009 z 20" October2013 November2009 z October2013
/|’ [89.97 89.9];/1 [ -179.9 ;179.9] /1 [837 83 |;/1 [ -180 ;180 146 |
0.2 1/6J
6600000 m 6621830 m
Vi Voo Vir s Vern Vers Vi Teo Ty T Tyys Ty Tz

Xy’
Gattiet al. (2014) Seberaet al. (2014)

50 100 150 200 250 300
spherical harmonic degree




