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Surface deformations of the Earth
related to its time dependent
gravity field and dynamics:
new results and future plans
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General research aims:

Monitoring of surface deformation for

1) the investigation of local tectonic processes,
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General research aims:
Monitoring of surface deformation for

1) the investigation of local tectonic processes,

resulting

* pre- (?) and post-seismic deformations
* orogenic deformations

* sediment compaction

* basin sinking

. etc...
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General research aims:

Monitoring of surface deformation for

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

Monitoring of surface deformation for

2) the investigation of global phenomena related to the time variations
of the Earth’s gravity 1 jncluding

* solid earth (body) tides
* ocean loading effects

* mass redistribution
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Infrastructure:

Observatories in the Pannonian basin and in Australia operating
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Infrastructure:

Observatories in the Pannonian basin and in Australia operating
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Permanent and|temporal igeodynamical stations
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Infrastructure:

Observatories in the Pannonian basin and in Australia operating
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Infrastructure:

1) a superconducting gravity meter (GWR SG025, 1995 - ),
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basement rock

Infrastructure:

2) extensometers/strainmeters (1991 - ),
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Interferometric hydrostatic

Infrastructure:

3) tilt sensors (2016 - ).
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Infrastructure:

3) tilt sensors (2016 - ).

1EOQ1VOS

www.eotvos100.hu



or =Y. imgw [ 3 PO RTINS e
(‘ GCI' LINSTITUTI Ln:titut fiir Meteorologie f ZA M G NBFSZ

CSFK d Geophysik

Infrastructure:
Observatories in the Pannonian basin and in Australia operating
1) a superconducting gravity meter (GWR SG025, 1995 - ),
2) extensometers/strainmeters (1991 - ),
3) tilt sensors (2016 - ).

All instruments have nano-range or better resolution (nm/s?, nm,nrad).
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General research aims:
Monitoring of surface deformation for
1) the investigation of local tectonic processes,
).

Earthquakes in the ALCAPA region (A.D
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General research aims:
Monitoring of surface deformation for

1) the investigation of local tectonic processes,

‘iations
Gabor Virdg: Processing of the old and new measurements of EOMA I. order network
time span: 30 years e B | Published in:
)/, e ! Geod.Kart. LXV|ll/11-12, 2016
_ £> | A 2
~_ 33\_ .
NOGRADSZAKA ,u-\ . :-J 35 S ::118’,3940%"[:1 ’ < AK \."“\
) fJéGALGoc e 313 H
p i KiIsSVARDA e Yy
‘ 42,20 mm  WWATESZALKS
| 498 \ 22 (16.44 mm) 30p~% >
=0y ) (18 80 mm) . i
- DUNAKESZ! N et
o\ /440
auwuwesﬂ'2 +47,17 mm
P vsssmm & Yoo JELMAGYARAZAT
DAP JUNHEC v S 10 cm 1 10 mm emelkedés
BIH SZTES 5 10 mm siilyedés
14 : ezs GYOMA fGalappont szama és neve
22 m 16 I. r. vonal szdma
g GYOMA

5. dbra. Foalapponiok és csomdpontok magassdgainak viltozdsa



FINNISH GEOSPATIAL | m gW . & ZAMG ﬁ?%ﬁz Ml‘wﬂlrwmjzgmﬁxfm

@ Cb CIG] @ RESEARCH INSTITUTE Institut fiir Meteorologie

CSFEK FGI und Geophysik

Observation of tidal effects at COBS: gravity and deformation
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Observation of tidal effects at COBS: gravity and deformation
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Observation of tidal effects at COBS: gravity and deformation

Tilts related to Earth tides and many other phenomena: nonlinear components (n>2)
29-04-2016 — 13-05.2018
ER=E3

= Filter: Sismology Tides Script Hele
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Observation of tidal effects at COBS: gravity and deformation

Tilts related to Earth tides and many other phenomena: nonlinear components (n>2)
29-04-2016 — 13-05.2018
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Observation of tidal effects at COBS: gravity and deformation

Tilts related to Earth tides and many other phenomena: nonlinear components (n>2)
29-04-2016 — 13-05.2018
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Harmonic analysis of tilt time series recorded at COBS: standard
procedure using ETERNA package
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Harmonic analysis of tilt time series recorded at COBS: standard
procedure using ETERNA package

Ivn =1+k,—h, “
) Y ) LTS/iwt
(WD) c(v) G(¢) c('y) o] () oly) o] (1)
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Harmonic analysis of tilt time series recorded at COBS: standard
procedure using ETERNA package
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Harmonic analysis of tilt time series recorded at COBS: standard
procedure using ETERNA package
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Harmonic analysis of tilt time series recorded at COBS: standard
procedure using ETERNA package

LTS-X
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Harmonic analysis of strain time series recorded at SBGO: investigation of
FREE CORE NUTATION (FCN)

frer=1+1/Ten, Where T, #430 days = FCN modulates tidal components
having near-to-diurnal frequency

(K1, P1, VY1, @1,...)

scale problem = K1/01, P1/01, etc...
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Harmonic analysis of strain time series recorded at SBGO: investigation of
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Harmonic analysis of strain time series recorded at SBGO: investigation of
FREE CORE NUTATION (FCN)

frcr=1+1/T,, Where T, ~430 days = FCN modulates tidal components
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Comparison of gravity and tilt residuals: investigation of local effects at COBS
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Comparison of gravity and tilt residuals: investigation of local effects at COBS

200 120
)
S 1 Lgo &
= 0 ‘_g
g ] k=)
o
% -100- o
e ] 40 >
= 2001 &
—ltssY — Rfs-X —iwt-X —SG ----cum.rain - snow (w.e.) - o
=300 T T T T T T T T T T T T T T :il a— — | |Il 0
2016-04-30 2016-05-30 2016406-29 2016-07-29 2016-08-28 2016-09-27 2016-10-27
200 120
| «—> _
............. &
.g- oy e \ =
£ ' ol 80 =
: O— it 4 T ——— g
g ] =)
% -1004 A il e ) A 3
g { ;200 mmrain . R S : P t 100 mm [40
= 0004 R ; S i snow >
| h, S i 7 (w.e.) )
300 el R el BB L0

T
2016-11-26 2016-12-26 2017-01-25 2017-02-24 2017-03-26 2017-04-25 2017-05-25
200

%

— 1001 &
g 1 =)
= 0 T:u
g ] i)
g -100+ g
= .200+ z
] )

-300 == -|--""-| T t t f T f T f T T 1 s | i "l :m-l T -0

T
2017-06-14 2017-07-14 2017-08-13 2017-09-12 2017-10-12 2017-11-11 2017-12-11



S | | A ti
imgw [ 1 B e
7~ZAMG

@/ @ < @NLS

FINNISH GEOSPATIAL
Institut fi M t I
= EE‘ISEARCH INSTITUTE e Moueoro ogie NBFSZ

The effect of precipitation on the residual gravity and tilt data (A)
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The effect of precipitation on the residual gravity and tilt data (A)
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Tilt time series recorded at TPSO, Victor Harbor, Australia
04-09-2018 — 19-02-2019
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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,...)
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Comparison of FFT spectra of tilt time series recorded at COBS and TPSO
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Future perspectives of deformation measurements

» Seismological applications?
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Future perspectives of deformation measurements

» Seismological applications?
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Future perspectives of deformation measurements

» Seismological applications?
* Monitoring of the change of the shape of the Earth?

The happy Earth
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Future perspectives of deformation measurements

» Seismological applications?
* 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?
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Not so happy and deformed Earth
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Future perspectives of deformation measurements

» Seismological applications?
* Monitoring of the change of the shape of the Earth?
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