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International Geodynamics and Earth Tide Service (IGETS)

e Established in 2015 as an IAG service at IUGG General Assembly in Prague
* Continues the activities of the Global Geodynamics Project (GGP, 1997-2015)

* Support for geodetic and geophysical research activities using superconducting
gravimeter data within an international network / collaboration

* Continues the activities of the International Center for Earth Tides

Objectives:

* Service for collecting, archiving and distributing continuous ground based
measurements from gravimeters, tiltmeters, strainmeters and other geodynamic
sensors.

* Monitoring of temporal variations of the Earth’s gravity field and deformation of
the Earth’s surface by long term records
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Structure of IGETS

Data Centers:

* Primary: Information System and Data Center at GFZ (Potsdam, GFZ
Germany), G em—

PorsbpAam

Collection of gravity data (primarily SG data) of different Level
http://igets.gfz-potsdam.de

* Secondary: Ecole et Observatoire des Sciences de la Terre (EOST) -
Université de Strasbourg, France,
Collection of other datasets, including historical products UPF "

Analysis Centers: | UNIVERSITE o

* Primary: University of Polynesia (Tahiti, French Polynesia): Level 2
products

e Secondary: EOST, France: Final gravity residuals

Central Bureau:

hosted at EOST, France ittt
http://igets.u-strasbg.fr/

(@) IGETS business meeting Kobe, Japan, Aug 3rd 2017 4



http://igets.gfz-potsdam.de/
http://igets.u-strasbg.fr/

IGETS Directing Board

Chair : H. Wziontek
Director of the Central Bureau: J.-P. Boy
Raw Data Preparation Representative: V. Palinkas
Analysis Center Representative: J.-P. Barriot
Data Center Representative: C. Foerste
Network Representative: H.-P. Sun
Scientific Product Evaluation: B. Meurers
Members at large: D. Crossley & J. Hinderer
Absolute Gravity database representative: H. Wziontek
IAG Representative: S. Pagiatakis
BGI Representative: S. Bonvalot
IGFS Representative: N. Sneeuw
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IGETS Products

Level 1:

* Raw data as recorded without preprocessing and downsampled to 1 min,
gaps / spikes up to 10 seconds filled by linear interpolation.
New: Raw data with 1s sample rate

Level 2:

* Pre-processed data, i.e. elimination of gaps, spikes, steps and earthquakes, basis for tidal
analysis
provided by the station operators or by the University of French Polynesia (or by both).

Level 3: in progress
* Residual gravity data based on Level 2 reduced by:

* Tidal models: specific for each station from tidal analysis and ocean tide loading models,
derived from level 2 records.

» Earth rotation effects (polar motion and length-of-day variations) are corrected based on the
EOP CO04 series of IERS.

* Non-tidal loading effects due to atmospheric, oceanic and hydrological mass-redistributions
are reduced according to the products provided by

* EOST Loading Service: http://loading.u-strasbg.fr/
* Atmospheric Attraction Computation Service ATMACS: http://atmacs.bkg.bund.de/
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L3-Products

Proposal by Jean-Paul Boy:

Tidal model

* Short period constituents:
Local model from analysis

* Long-period constituents:
DDW99 + ocean tide model, most
likely FES2014

* Atmosphere:

e EOST Loading Service, based on
ECMWEF

* Atmacs
* Global Hydrology
e [Oceanic non-tidal loading]
* Polar motion

* Not only residuals, but also all applied
models are provided separately

(&)

Issues:

Quality of L2 data, frequent gaps reported

Discrepancy in scale factor?
Tidal model of ICET must be known to use
L2 datal

Correction of time delay?
Atmospheric pressure: no delay
gravity: delay between 45 and 8 sec
(iGrav shorter), to be considered in
analysis!

Atmacs: Oceans only IB, to be combined
with EOST oceanic loading (e.g. MOG2D)

Drift: Instrumental drift, by AG link to
AGrav or direct data exchange for IGETS
stations;

Linear trends can be removed by user



updated from

|GETS PrOdUCtS and repalr COdeS http://www.eas.slu.edu/GGP/repaircodes.html

significance

raw data (as recorded),

Feb 17,2017

no repair prior to decimation (GGP STANDARD).
short gaps or spikes shorter than about 10 sec can

1 . . be filled by linear interpolation between good data
decimated to 1 min . . .
points on the raw data (full signal), prior to
decimation.
1 raw data no repair, file extension “ggs”
as recorded at 1 sec, 2 sec .. pair, 885"
0 1 gaps and disturbances filled with repair done on raw data, before decimation to 1
synthetic signal min, suggested maximum gap length 2 days

1 T o repair done on raw data, before decimation to 1

min
1 2 gaps and disturbances filled with repair done by station operator on data after
synthetic signal decimation to 1 min

repair done by station operator on data after

2 as 11 + offsets adjusted decimation to 1 min

gaps and disturbances filled with repair done by staff at ICET*, on data after
synthetic signal decimation to 1 min, prior to tidal analysis

repair done by staff at ICET*, on data after

21 + off j o . . . .
2 a CUBASERITBE decimation to 1 min, prior to tidal analysis

2 data processed by user one hour data decimated from 1 min
2 data processed by ICET* as above, but done by staff at ICET*

¢ liRERREE
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Calibration files (CAL)

* Information on scale factor and time delay in separate file, not in header of each

file

* Provides history of different calibration values

* Update without changing the header information in data files

e Al IGETS user are requested to compile and send calibration files

(&)

Filename : IGETS-SG-CAL-ap046-20160%00.cal
Station : Apache Point, New Mexico, USA
Instrument 1 GWR OSG 046

Author : Tom Murphy (tmurphy@physics.ucsd.edu)

each line gives the date and any updated value such as gcal, pcal, the time lag,
their standard deviations and 'applied since' date. the format is (a8,6£l0.3,5x,a8)
yyyymmdd gcal(nm/s”2/V); std; pcal (hPa/V); std; time lag(s}); std; applied since

CrFrhkkdrhdkhddhddhdrhbbdbrdhddddrdhbhdbdbdrrddbddhdrhbdhddrddhbdddrrbrdhddrddhbdhdrrdrbhddrrdrdhrtd

20110801 -793.28 0.041 1.000 0.001 1.540 0.010 20110801
99999999

20131120 -940.18 0.121

20140910 -939.97 0.084

20140910 -940.04 0.069 1.000 0.001 1.540 0.010 20131120
20141205 1.320 0.015

20141205 -940.04 0.069 1.000 0.001 1.320 0.015 20141205
99999999
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Bibliography

 List of publications related to IGETS available at the IGETS-web page:
http://igets.u-strasbg.fr/biblio.php

* Updates to be sent to Jean-Paul Boy: jeanpaul.boy@unistra.fr
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IGETS related bibliography (2000-2017)

download as pdf.

Abd El-Gelil, M. and Pagiatakis, S. (2008).
Least squares self-coherence for sub-nGal signal detection in the superconducting gravimeter records.
JOURNMAL OF GEODYNAMICS, 48(3-5, 51):310-315.
16th International Symposium on Earth Tides, Jena, GERMANY, SEP 01-05, 2008,

Abd EI-Gelil, M., Pagiatakis, 5., and ElI-Rabbany, A. (2008).
Pressure Admittance Function from Least Squares Product Spectrum of Surface Gravity and Pressure.
Bulletin o Information des Marées Terrestres, 142:11305-11314.

D Abd El-Gelil, M., Pagiatakis, 5., and ElI-Rabbany, A. (2008).
Frequency-dependent atmospheric pressure admittance of superconducting gravimeter records using least squares response method.

PHYSICS OF THE EARTH AND PLANETARY INTERIORS, 170(1-2):24-33.
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Discussion

Open topics after the Vienna meeting:

e Delivery of calibration files

* Documentation of step corrections: format, interval or single points in time
e Correction of time delay

* Data submission to FDSN/IRIS

* Documentation of Filters
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e Calibration File: Not provided yet by all users!

* Scale factor
* Time delay

Documentation of any changes / new / best

Offsets, Calibration and Gravity Correction Function

Filename : IGETS-3G-CAL-ap046-20160900.cal

Station : Apache Polnt, New Mexice, USA

Instrument i GWR 03G 046

Author : Tom Murphy (tmurphy@physics.ucsd.edu)

each line gives the date and any updated value such as gcal, pcal, the time lag,

their standard deviations and 'applied s ce' date. the format is (a8,¢ef£10.3,5x,a8)
y\,y)mmdh J__J.I m|/'> A/‘J std; pecal (hPa/V
ey "

AT

Lune J.:m\: ;ostd; applied since
dok ek dek ok ok ke ek ek ek

0.041 1.000 1.540 0.010 20110801
est|mates zolulzf -940.18 0.121
. ) g;lj?z;; -940.04 (‘CJx:)"J 1)|]J '.j.ﬂ[:l.'\ 1‘;28 821"; 2[]\.?:I'I.”('J
° Documentatlon Of Offset Correctlons: ‘.\mizm -940.04 0.069 1.000 0.001 1.320 0.015 20141205
* B. Ducarme: jumplist file
° Alternatlve. Slmple table Start End Step Uncertainty Comment
Important to be documented, scale factor 20070227112520 20070227112900 993 0 #
| 2007 0509 07 55 00 2007 0514214900  7.90 1 # Eichung/Abbau Eichplattform|
dependent- 200705 21 13 48 00 2007 0524200800  -5.00 1 # Gradientenmessung
200705301124 00 2007 060417 1600 15.70 1 # Anbau Eichplattform/Eichung
* Gravity C tion F ti —
ravity correction runction 20070509 08 27 00 2007 0514215200  7.50 1 # Anbau Eichplattform/Eichung
. . . . 200705 21 13 4900 2007 0524200600  -4.61 1 # Gradientenmessung
* Tides from analysis depend on calibration! 2007 0530112400 2007060417 1500 -18.01 1 # Eichung/Abbau Eichplattform
. g . . -15.12
Slgnlflca nt tidal residuals after change of 20080221105510 20080221123730 -9.66 O # Gewichte auf Stativ??
. . . 2009091617 17 30 200909 1617 1740 -54.20 2 # Warburton, Arbeiten an GEP
calibration parameters (scale and time delay)
. . New Remote card and UIPC
> Tidal corrections scaled back? 2010053112 56 20 201005311257 10 -119.12 1 #2.50
How to app|y time de|ay? 201006 02 06 29 40 2010 06 03 05 10 40-1225.00 2 # Stromausfall
) 201009 02 06 06 30 2010090306 1200 18.89 2 #
. . . 2012112907 0450 20121129070510 -1.18 0 # Fahrzeug Ankunft
* Record not Statlonary without correction 201211290808 20 20121129080930 -0.43 0 # Fahrzeug Ankunft
. . 20121129095840 20121129100400  0.43 0 # Fahrzeug Abfahrt
e Loss Of coherence Wlth |Oca| alr pressure 20121130134140 20121130134200  1.18 0 # Fahrzeug Abfahrt
201502 19090940 20150219091010 -37.10 10 # massive Vereisung entfernt
record
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IRIS (Incorporated Research Institutions for Seismology)
FDSN (International Federation of Digital Seismograph Networks)

< @ COMe, @ EGU20 @ EGU - I Links to... / m= FDS.. x | s FDSN; S Seismic.. | @5 RIS:D. > + -

3 [ | wwfdsn.erginstworks/detalSG/ | @ | [Q Suzhen * B8 + A A k- P m o =

International Federation of Digital'Seismegraphe

* Only three stations: C

SG: International Geodynamics and Earth Tide Service

MEMB (high rate), ST, YS (not active) FDSH Network Information i

e this informatior

FDSN code SG Operated by Multiple Operators
Network name International Geodynamics and Earth Tide Service (GETS)  Deployment region Clobal
* Correction of FDSN entry for network % :
y Network Website http://igets u-strasbg fr/
Short description Gravlty changes with periods .
S G re u e St e d corresponding to a precision of - =
q ICETS continues the Clobal Geod) ¢ ‘o /Me... | @ EGU20... | @ EGU-.. /WS RIS .. % \ s GOAT oo FOSNG .| Gl Seis> 4 -

Citation Information € ) (0| ds.iris.edu/mda/SG/IMEME & | [Q suchen =] + A » =

* Conversion to MiniSEED? e e @Ume IRIS DMC MetaData Aggregator
Citation
Network of Superconduct

Tias servics. ternacit Station summary (1 time span)

Other/Seismic Network.

* Transfer function: How to derive RGBS, Speconsng s G Gasaarics oS3 s

Data Access VEMB - Membach, Belgium :: SG : MEMB Station Map - RESP - SAC PZs
AML

p O I e S/Ze ro S ? Data Availability Data available from RISDMC (IRI Station

moreinformation including data

Latitude 50609200
Longitude 6.006700

Nominal values of analogue filter? a1z gy 000

End 25399/12/31 (365) 23:53:59
Epoch 2011/02/07 (038) 08:24:00 - 2599/12/31 (365) 23:59:59
. . ? Instrument Quanterra 330 Linear Phase Composite w/baler SOH ¢
[ ] S I t d 1 - D t Channels (Hz) Location - ACE (0)

I m p e Way O p rOVI e S a e n ° Instrument Parescientific Microbarograph
Channels (Hz) Location—-: LDI{1)3
Epoch 2005/02/15 (046) 00:00:00 - 2599/12I31 (365) 23:59:59
Instrument Quanterra 330 Linear Phase Composite
Channels (Hz) Location-; VCO (0.1)
Instrument Quanterra 330 Linear Phase Composite w/baler SOH ¢
Channels (Hz) Lceion = LCE (11 LOG (ILOG (0), OCE (0), VEA (0113, YEC (01,
Instrument Paroscientific Microbarograph
Channels (Hz) Location —; BDI (100)[3, YOI (10)I
Instrument GWR C021 Superconducting gravimeter
Channels (Hz) Location— BEZ (10)I, GGP (1)i, LGZ (1), VEZ (10)i3
Epoch 2005/02/15 (046) 00:00:00 - 2011/02/07 (038) 08:24:00
Instrument Paroscientific Microbarograph
Channels (Hz) Location—-; LDI(1)
MetaData Load 2015/06/17 (168) 11:00:03

Virtual network affiliations:

Name Description Primary DC Secondary DC
REALTIME Strat\cons collected and served inrealtime atthe oo b RIS DMC

MEM A |~ | Hewotheben  GroR-/Klsinschreibung  Ganze Warter
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Documentation of Filters

* Filter characteristics:
* Tide
* GGP-filters,
e iGrav/iOSG

 Numerical filters at the old GGP
website?

e Should we set up a wiki?
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Updated Version of ETERNA ET34-ANA-V60

* No update of Eterna 3.4 package since
1997, DOS binaries not executable on
Windows 7+

* |Initiative by K. Schiller (HYCON) in 2014:
Updated version with new features based
on source code of version 3.4

New Features (selected):

* Hypothesis free modelling of the higher
degree of the tidal force development (TGP
V3-V6)

* Integrating the DDW-H and DDW-NHi Earth
models in addition to WDZ up to degree 6

* Fully integrating degree 1 tidal potential.

(&)

Modelling physical regression processes by
time-lagged impulse response functions
(frequency dependent transfer function)

Modelling of additional harmonics of tidal
and non-tidal origin by an iterative feed-back
analysis procedure

Spectral information derived from the
autocovariance function of the residuals

Redesign of the stochastical model now fully
based on least squares and statistical theory

Binaries 32- and 64-bit MS-Windows
compatible with Vista, 7, 8, 10, based on
FTN95 from Silverfrost



ETERMA —Earth Tide Analysis and... X

g Advanced Calibration Methed...

(€)G http://gap.bkg.bund.de/eterna/
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The enhanced Earth Tide Analysis and Predic-

tion Program ET34-ANA-VmMn

Introductory remarks by

Klaus Schueller, Research Initiative for Tidal Analysis (RITA)

The objective of this initiative is ko acknowledge and preserve the extraordinary intellectual

and technical work of my colleague and friend Prof. Dr-Ing. habil. Hans-Georg (Schorsch) Wen-

zel who passed away a long time ago.

Therefore, the intention is ko mainkain and enhance a comprehensive and sustainable platform

for Earth tide analysis which will meet the nowadays requirements of the tidal user communikty

all over the world.

Search

News
Maintenance updakte for ET-ANA-V52 avail-
able!
Coming soon: Version ET34-ANA-VE0

Download of Version ET34-ANA-V52 avail-
able!
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