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Introduction

Superconducting gravimeter:
e niobium sphere levitates in an ultra-stable magnetic field

e sensor operates in liquid helium in a temperature of near
4K (superconducting effect in low temperatures)
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Introduction
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Instrument responses from IRIS

Seismometer
responds to ground motions
Gravimeter
measures gravitational acceleration

Black Forest
e STS-1 - broadband seismometer

e GWRSG-056L - superconducting
gravimeter (low sphere)

e LCRET 26 - spring gravimeter
Membach

e GWR C021 - superconducting
gravimeter
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Map of observatories and data resources

How to choose stations?
e gravimeter and seismometer are co-located
e available 1Hz gravimetric data

[ Observatories [ Dataresources
Borowa Goéra, Poland National pilot project
Jozefostaw, Poland National pilot project
Lamkoéwko, Poland National pilot project
Pecny, Czech Republic IGETS? and IRISP
Wettzell, Germany IGETS and IRIS
Moxa, Germany IRIS and courtesy of the observatory
Black Forest, Germany IRIS
Membach, Belgium IRIS
Rochefort, Belgium IRIS
Onsala, Sweden courtesy of the observatories
Sutherland, South Africa IRIS, IGETS and courtesy of the observatory

9International Geodynamics and Earth Tide Service
http://isdc.gfz-potsdam.de/igets-data-base/

bIncorporated Research Institutions for Seismology https://www.iris.edu/hq/
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http://isdc.gfz-potsdam.de/igets-data-base/
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Data processing

GRAVIMETRIC DA

instrument response .
+ prefiltr (with detrend)

Earth tide Earth tide
ocean loading ocean loading
polar motion polar motion
atmospheric pressure atmospheric pressure

SEISMIC DATA

gravimetric recording recordings

a ng
of earthquakes of earthquakes of earthquakes

detrend | taper | filter detrend | taper | filter

strument response

+ differentiation
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Gravimetric vs. seismic recording of the earthquake

Membach
MEM seimsmometer CMG3T
mb021 gravimeter GWR C021

NEAR EAST COAST OF
KAMCHATKA!
magnitude 6.6
depth 20km
2017-03-29
04:09:24.0
distance 7890km

MINDANAO, PHILIPPINES?
magnitude 6.8
depth 42km
2017-04-28
20:23:18.8
distance 11516km
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Laccording to European Mediterranean Seismological Centre https://www.emsc- csem. org/Earthquake
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Gravimetric vs. seismic recording of the earthquake (2)
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Laccording to European Mediterranean Seismological Centre https: //www . emsc- csem. org/Earthquake
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Saturation signal
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Saturation signal (2)

Histogram of recording ranges, h (GWR C021)
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Earthquake energy and signal to noise ratio

Normalized energy

Signal to noise ratio

Gravimetric data (with models),

Gravimetric data (with response & prefilt), Gravimetric data (with models and response), Seismic data
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A; - amplitude of signal

n - number of samples

1 — mean of envelope (signal)
o - standard deviation of
envelope (noise)
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Earthquake energy and signal to noise ratio (2)

Moxa | 2 years | CD034 U Sutherland | 12 years | GWR D037 U
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Signal to noise ratio

Signal to noise ratio Signal to noise ratio
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Analysis was carried out for one year of observations.
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Parameters of earthquakes recorded by the gravimeters
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Conclusion

e seismic body waves can only be analy-
Seismic data sed on gravimeter data when gravime-
o ter’s transfer function is applied to cor-
ao00 s000 6000 ;
rect the signal

Gravimetric data (with models), Gravimetric data (with response & prefilt),
1st method 2nd method

4000 1000 w00
2000 2000 2000 e seismic surface waves can be analysed
0 o even when gravimeter’s transfer function
2000 e 2000 is not applied, but phase shifts must be

o - e considered; when gravimeter's transfer
e . e function is applied a correlations of gravi-

5 soo 10000 15600 20000 5 soo 10000 15600 20000 B0 000 10600 15000 20000 metric and seismic signals is excellent

nmis?

e the same procedure of signal pre-
“© processing, as for seismic data, can be
2 used if gravimetric transfer function is
known; if gravimeter’s transfer function
is unknown, the correction of signal due
o to major gravity effects must be applied
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e there is no possibility to properly re-
-60 cord by superconducting gravimeters the
strongest earthquakes due to saturation
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