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Draft of the presentationDraft of the presentation

"Eppur si muove..." - the lament of homo gravimetricus

Non-gravitational effects in g observations

Comparison of gravity tide and microseismic noise

Level of the gravity noise observed in Sopronbánfalva Observatory
(West Hungary) between 08.06.2010 és 04.01.2011

Estimation of the sensitivity of gravimetric observations based on
spectral analysis of co-located seismological records

Identification of the sources of microseisms

Spectral analysis of 1 Hz records (preliminary results)



ET2013 Hannover

2/1

MTA
CSFK GGI

Eppur si muoveEppur si muove

The lament of homo gravimetricus,

i.e.

Why does his instrument tremble when no earthquake can be felt?

?



ET2013 Hannover

2/2

MTA
CSFK GGI

Eppur si muoveEppur si muove

The lament of homo gravimetricus,

i.e.

Why does his instrument tremble when no earthquake can be felt?
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answers:

A) There are earthquakes all the time
B) If ¬A then there is microseismic activity
C) If ¬(A∧B) then there are road construction
works close to the observatory
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Can microseism really
influence gravity
measurements in the
middle of a continent
(e.g. in Hungary)?
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effects (I) due to the change in
motion of the observation
point/instrument
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Comparison of gravity tide to microseismic noiseComparison of gravity tide to microseismic noise

Spectral decomposition of gravity tide

The most dominant components of gravity tide atΦ=47.6°
(Baker, 1984)

component description Ti cycle time ai amplitude
[h/day] [µGal]

M2 semidiurnal lunar 12.42 34.1
S2 semidiurnal solar 12.00 15.8
N2 lunar elliptic 12.66 6.5
K2 lunisolar decl. 11.97 4.3

O1 diurnal lunar 25.82 30.9
K1 lunisolar decl. 23.93 43.5
P1 diurnal solar 24.07 14.4

Mf lunar forthnightly 13.66 day 4.1
Mm lunar monthly 27.55 day 2.1
Ssa solar half yearly 182.62 day 1.9
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Inertial acceleration due to tidal deformation
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reference
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displacement amplitude of
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Inertial acceleration due to tidal deformation

elementary harmonic deformation model:

H(t)=H0+Asin(2πt/T)

elementary harmonic acceleration model:

a(A,T,t)=d2H/dt2=-A(4π2/T2)sin(2πt/T)
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Spectral decomposition of gravity tide

Inertial acceleration due to tidal deformation

elementary harmonic deformation model:

H(t)=H0+Asin(2πt/T)

elementary harmonic acceleration model:

a(A,T,t)=d2H/dt2=-A(4π2/T2)sin(2πt/T)

papp
A=30 cmT=86400 sec (1 day)
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Comparison of gravity tide to microseismic noiseComparison of gravity tide to microseismic noise

Spectral decomposition of gravity tide

Inertial acceleration due to tidal deformation

elementary harmonic deformation model:

H(t)=H0+Asin(2πt/T)

elementary harmonic acceleration model:

a(A,T,t)=d2H/dt2=-A(4π2/T2)sin(2πt/T)

papp
A=1 nm

papp
seismic frequency range tartomány
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sampling rate: 2 min (microseism was not in focus!!)
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Co-located measurements with SOP station of the Hungarian
National Seismological Network
(Streckeisen STS-2 broadband 3D instrument)
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Relation between the elementary acceleration model and the
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National Seismological Network
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Determination of maximum ground accelerations



ET2013 Hannover

6/10

MTA
CSFK GGI

Sensitivity estimation ofSensitivity estimation of gg observationsobservations

Co-located measurements with SOP station of the Hungarian
National Seismological Network
(Streckeisen STS-2 broadband 3D instrument)

Relation between the elementary acceleration model and the
amplitude Fourier spectrum of ground displacement

Determination of maximum ground accelerations



ET2013 Hannover

6/11

MTA
CSFK GGI

Sensitivity estimation ofSensitivity estimation of gg observationsobservations

Co-located measurements with SOP station of the Hungarian
National Seismological Network
(Streckeisen STS-2 broadband 3D instrument)

Relation between the elementary acceleration model and the
amplitude Fourier spectrum of ground displacement

Determination of maximum ground accelerations



ET2013 Hannover

7/1

MTA
CSFK GGI

Identification of the sources of microseismsIdentification of the sources of microseisms

The origin of microseismic "noise" (Longuet-Higgins, 1950)

Dynamical interactions between the
hydrosphere and atmosphere

Surface waves generated by the
swelling of ocean’s surface

2) standing waves
(secondary source)
4 s < T < 8 s

1) coastal waves
(primary source)
10 s < T < 16 s
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Monitoring of ocean weather (e.g. Oceanweather Inc. USA)
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- wave direction
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The origin of microseismic "noise" (Longuet-Higgins, 1950)

Monitoring of ocean weather (e.g. Oceanweather Inc. USA)

Parameterization of triggering events (storm zones)

- distance (C(ϕ,λ))
- azimuth
- S area of

storm zone
(Hsw > 6.5 m)

- significant
wave volume:

M
Vsw=∑Si(Hsw)i

i =1
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Relations between the parameters of triggering events and the
observed noise level

distance + VSW vs. noise level
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Spectral analysis of 1 Hz recordsSpectral analysis of 1 Hz records

Co-located observations with spring and superconducting gravity
meters in the Conrad Observatory (ZAMG), Austria
Time period: January 12. 2012 - May 2. 2013
Instruments: GWR SG025 (ZAMG)

Scintrex CG (Univ. Vienna)
LCR G220 (ELGI)
LCR G949 (MTA CSFK GGI)
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Direct comparison of spectra of recorded time series

pgabor
Szövegdoboz
LCR G949

pgabor
Szövegdoboz
GWR SG025

pgabor
Szövegdoboz
Dynamic spectra from 1 h long record segments
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