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Spectral sensitivity of gravity field

quantities
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Spectral combination
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Spectral combination
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Spectral weights

not involve error estimates full error knowledge

e.g. EGG2008
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Kern et al. (2007).: A study on the combination of satellite, airborne, and terrestrial
gravity data. J Geod. 77: 217-225.



Spectral weights — QD method

Error degree variances
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Degree variances from PSD

2D gridded 1D radial
data 2D PSD PSD

planar power spectrum, PSD(w)
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Data sets - Gravity

RTM reduced free-air anomaly

Inside Hungary:
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Gravity degree variances

Degree variance [mGal 2]
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Data sets — Horizontal gradients
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Statistics of terrain effect reduced gradients [E]

data :
mean std. min. max.
set
Tzy 0.1 9.7 -88.4 72.9

Tzx 0.0 89 -674 71.3

26,000 torsion
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RTM gradients

grid gradients onto
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Vertical grad. degree variance

Tzx and Tzy were
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Spectral we
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Evaluation of surface integrals

Kernel value

local data solution

1D spherical FFT (Matlab)

modified kernels are bounded for ¢ = 0°

mean kernel based on Gauss-Legendre quadrature
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Quasi-geoid model contributions

from different data sources

48.5

J(EGMo8) **

B
o

48
47.5

’I
a7},

Latitude [deg]

46.5

46

((Tzx,Tzy) ass PR 465
. A\ . 0.2
48 LT ] 48
L F ] '- )
= <+ 0.01
L arst . a75) |
() I"_ 0 'E‘
g 471, * ] E. a7
=
= ¥ 0.01
® 155 - 465
LY
46 A : { 002 46
455 S 0.03 455 -
16 17 18 19 20 21 22 23 16 17 18 19 20 21 22 23

Longitude [deg] Longitude [deg]



Statistics of different quasi-geoid

height contribution [m]

parameter mean std. min. max.
¢ (EGM2008) 42.530 1.706 38.189 45.841
G (gravity) 0.000 0.008 -0.040 0.067
G (grav. grad.) 0.000 0.005 -0.032 0.029
G (RTM) -0.003 0.011 -0.047 0.111

¢ (combined) 42,527 1.709 38.175 45.868



Validation of the model

LSC various geoid models: inconsistencies between
GPS/lev. and gravimetric, astrogeodetic data sets
re-measurement some part of the levelling network
—significant surface subsidence ( ~ 10 cm, 30 years)

Future investigations:
using synthetic data from EGM & topography
topographic effect for torsion balance data from high-
resolution DTM
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