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General research aims:

Monitoring of surface deformation for

1) the investigation of local tectonic processes,

2) the investigation of global phenomena related to the time variations
of the Earth’s gravity field.

Infrastructure:

Observatories in the Pannonian basin and in Australia operating

1) a superconducting gravity meter (GWR SG025),

2) extensometers/strainmeters,

3) tilt sensors.

All instruments have nano-range or better resolution (nm/s2, nm,nrad).
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resulting
• pre- (?) and post-seismic deformations
• orogenic deformations
• sediment compaction
• basin sinking
• etc…
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including
• solid earth (body) tides
• ocean loading effects
• mass redistribution
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Observation of tidal effects at COBS: gravity and deformation
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Cavity effect?

Harmonic analysis of tilt time series recorded at COBS: standard 
procedure using ETERNA package



modulation effect

frequency (cpd)

fFCR=1+1/TFCN, where TFCN 430 days  FCN modulates tidal components
having near-to-diurnal frequency
(K1, P1, 1, 1,…)
scale problem  K1/O1, P1/O1, etc…

Harmonic analysis of strain time series recorded at SBGO: investigation of 
FREE CORE NUTATION (FCN)
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Comparison of gravity and tilt residuals: investigation of local effects at COBS
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The effect of precipitation on the residual gravity and tilt data (A)

1.

1.



The effect of precipitation on the residual gravity and tilt data (A)

2.

2.

N-S tilt decrease delayed by 
2 – 5 hr w.r.t. gravity increase


residual anomalies: 
caused by different sources, 
but triggered by the same 
hydrological process



Tilt time series recorded at TPSO, Victor Harbor, Australia
04-09-2018 – 19-02-2019

Victor Harbor
TPSO



Tilt time series recorded at TPSO, Victor Harbor, Australia
04-09-2018 – 19-02-2019

Investigation of ocean loading effects  validation of models (TOPEX, FES2014,…)

TPSO: LTS (N-S)

TPSO: LTS (E-W)



Comparison of FFT spectra of tilt time series recorded at COBS and TPSO

COBS: LTS (E-W)

TPSO: LTS (E-W)
TPSO: LTS (N-S)

diurnal

semi-diurnal

quad-diurnal



Future perspectives of deformation measurements

• Seismological applications?
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• Monitoring of the change of the shape of the Earth?
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Future perspectives of deformation measurements

• Seismological applications?
• Monitoring of the change of the shape of the Earth?

b = 5 cm


