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Recently added stations and sensors
Date _|Station ___ [Sensor | Begin of data |

2016-10-18 La Plata, Argentina SGO038 2016-01
2017-01-09 Borowa Gora, Poland iGrav027, 2016-05
LaCoste&Romberg 1036
2017-01-24 Wuhan, China SG065 2013-03
2017-03-31 Djougou, Benin SG060 2010-07
2017-06-09 Wettzell, Germany iGrav006 2015-03

SGO038 at La Plata iGrav027 at Borowa Gora
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Station |Sensor 1989 30
Apache Point  |ap046

Bad Homburg |bh030-1
Bad Homburg |bh030-2
e I I I p O ra Cove ra g e Bad Homburg |bh044
Bandung ba009
Borowa Gora |bg027
Borowa Gora |bg1036
Boulder bo024
Brasimone br015
Brussels be003
[Canberra cb031
Cantley ca012 ...... ...
H Cibinong ci022
o 3 5 Sta tl O n S lConcepcion tc038
Conrad o025 ...
5 0 Djougou dj0s0
o S e n S O rs Esashi es007 ....
. Hsinchu hs048 B
e time spans of 20 years  famos Jome
Kyoto lky009
and more (Cantley) Lo Plts___ o038 — L
Matsushiro ima011
Medicina mc023 .
Membach mb021
Metsahovi me020
Metsahovi me073-1
Metsahovi Ime073-2
Moxa mo034-1
Moxa mo034-2
Ny-Alesund ny039 .....
Onsala 05054 ..
Pecny pe050
Potsdam po018 .........
Schiltach bf056-1
Schiltach hf056-2

Strasbourg st026
Sutherland su037-1
Sutherland su037-2

Sutherland su052 -.-.....
Syowa sy016 ...
Vienna vi025
\Wettzell jwe006 ..-.-....
\Wettzell jwe(29-1
\Wettzell we(29-2
\Wettzell jwe030-1
\Wettzell lwe(30-2

G F Z \Wettzell jwe103
\Wuhan lwu004

Helmholtz Centre 'Wuhan [wu(e5

PoTrspam Yebes ys064




Data products

o Level 1:
- raw data as recorded without preprocessing and downsampled to 1 min resolution,
- after filling gaps or spikes shorter than 10 seconds by linear interpolation,
- provided by the station operators.

o Level 2:
- pre-processed data, i.e. elimination of gaps, spikes, steps and earthquakes,
- ready for tidal analysis
- provided by the station operators or by the University of French Polynesia (or by both).

e Level 3 (new product in progress):

- residual gravity data after reducing Level 2 gravity data for modeled tidal and non-tidal
gravity variations,

- tidal models specific for each station covering the effects of solid Earth tides and ocean
loading effects, obtained from harmonic analysis of the level 2 records,

- Earth rotation effects (polar motion and length-of-day variations) based on the EOP C04
series of IERS,
- non-tidal loading effects due to atmospheric, oceanic and hydrological mass-

redistributions reduced according to the products provided by EOST Loading Service
and Atmospheric Attraction Computation Service (ATMACS).
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New data sets

1 GGP 1 s gravity and pressure data
(Apache Point, Djougou, Strasbourg, Sutherland and Yebes)

1 CAL One calibration file for each sensor according to IGETS conventions
(Apache Point, Conrad and Sutherland)
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Data Publication and Citation with DOIs

DOI (Digital Object Identifier) assignments already established for
the Level 1 data sets of BKG, EOST and GFZ:

e BKG: Bad Homburg http://doi.org/10.5880/igets.bh.l1.001
Concepcion http://doi.org/10.5880/igets.tc./1.001
La Plata http://doi.org/10.5880/igets.Ip.11.001
Medicina http://doi.org/10.5880/igets.mc.|1.001
Wettzell http://doi.org/10.5880/igets.we.|1.001

e EOST: Djougou http://doi.org/10.5880/igets.dj.l1.001
Strasbourg http://doi.org/10.5880/igets.st.11.001

e GFZ: Potsdam http://doi.org/10.5880/igets.po.l1.001
Sutherland http://doi.org/10.5880/igets.su.l1.001
GFZ@Wettzell http://doi.org/10.5880/igets.we.gfz.11.001
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Data Publication and Citation with DOIs

http://igets.gfz-potsdam.de

" Present IGETS Stations

Sutherland (SU)

. Data:
| http:ffdoi.org/10.5380/igets.su.11.001
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for Sutherland

E

Dataset

Cite as:

DOI landing page

Superconducting Gravimeter Data from Sutherland - Level 1

n
@-

Released

Copy citation to cipboard

Forste, Chnstoph; \oigt, Chnstian; Abe, Maiko; Kroner, Connna; Neumeyer, Jirgen; Pflug, Hartmut; Foune, Piet (2016): Superconducting Gravimeter Data from
Sutherland - Level 1. V. 001. GFZ Data Services. http://doi.org/10.58 80/ igets.su.l1.001

Data Files 1

Data download via ftp://igetsftp.gfz-potsdam.
de (registration required)
IGETS Website

License: CC BY 4.0

Data Description

Voigt, Christian; Forste, C.; Wziontek, Hattmut;
Crossley, David; Meurers, Bruno; Pélinkas, \bjech;
Hinderer; Jacques; Boy, Jean-Paul; Bar-

riot, Jean-Piemre; Sun, Heping; (2016): Report on
the Data Base of the International Geodynamics and
Earth Tide Service (IGETS); GFZ German Research
Centre for Geosciences. https://dol.org/10.2312
/GFZ.b103-16087

data download

Abstract

n

3l
An International Geodynamics and Earth Tide Service (IGETS) was estabished in 2015 by the Intema-
tional Association of Geodesy IAG. IGETS continues the activities of the Global Geodynamics Project (GGP) be-
tween 1997 and 2015 to provide support to geodetic and geophysical research activities using superconducting
gravimeter (SG) data wthin the context of an intemational network. As part of this network, the South Afncan
Geodynamic Observatory Sutherdand (SAGOS) was established by the GFZ Gemnan Research Centre for Geo-
scences dunng the years 1998 and 2000 based on an Agreement on Cooperative Activities bet ween the Na-
tional Research Foundation (NRF) and GFZ signed in August 1958, Continuous time-varying gravty and atmo-
spheric pressure data from the SGs at SAGOS are integrated in the IGETS data base hosted by GFZ.

The SAGOS observatory is located at the site of the South African Astronomical Observatory (SAAO) approxi-
mately 350 km northeast of Cape Town (longtude: 20.81 E, lattude: 32.38 S, height above MSL: 1755 m).
The operation and maintenance of the SAGOS instrumentation is jointly done by staff of SAAO and GFZ. The
shortest distance to the South Atlantic coastiine is approximately 200 km. The area is located in a tectonicaly
quiet zone far away from the Afncan rift. Geologcally, the setting s a huge dolerte plateau with a several kilo-
metres thick layer of dolerte. Ths bedrock allows a good coupling of the SG pillars to the ground. The environ-
ment s a remote area with no industry and low seismicity. The dimate at this place is determined by the border
between summer and winter rainfal zones so that temperature fluctuations are not too rough. The observa-
tory is bui into the ground to protect & against environmental effects like strong winds and temperature
changes. All moms are thermally insuated. An ar-condtioning system controls the temperature inside the
measurement chamber, which is equipped with three concrete pilars embedded into the dolente bedrock. Two
of the pilars are constructed for SGs or other geophysical instruments. The third pilar is dedicated for absolute
s for the calibration of the SGs. In the vicinity of the observatory four further pillars were set up for
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various other geodetic antennas and instrumentation.

SAGOS s 2 high precision geodynamic observatory compnsing space techniques and ground instruments.
Presertly, the observatory is equipped with two SGs manufactured by GWR Instruments (SG D037 and SG
052). The time series of gravity and barometric pressure from the dual sensor gravimeter SG D037 starts in
February 2000 and is nterrupted from July 2008 to November 2009 due to an upgrade of the electronics
package. The time series of SG 052 begins in August 2008 without interruption. Both SGs are active and the
time senes are kept up to date regulary with a time delay of a few months. The time sampling of the raw grav-
ity and barometric pressure data of IGETS Level 1 is 1 minute. Starting in January 2016, raw data with a time
sampling of 1 second is provided addtionally. For a detaied description of the IGETS data base and the pro-
vided files see Voigt et al. (2016, http://doi.org/10.2312/GFZ.b103-16087].

In addtion, SAGOS is equipped with auxilary data supporting the interpretation of the SG measurements, which
is, however, not provided in the IGETS data base due to their complexty. These are a local network of hydro-
logical and meteorolo gical sensors as well as a parmanent GNSS (Global Navigation Satelite Systems) station
as a core station of the Intemational GNSS Service (IGS) with the ID SUTM.

Dataset Contact

Voigt, Chnistian; GFZ German Research Centre for Geoscences, Potsdam, Germany; chnstian.voigt(_at_)gfz-
potsdam.de
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Superconducting gravmetry, Earth tides, Geodynamics, IGETS, Intemational Geodynamics and Earth Tide Ser-
vice, geophysics, geodesy, hydrology
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Introduction

The International Geodynemics and Farth Tide Service (IGETS) was
established in 2015 by the International Association of Geodesy (IAG)
IGETS continues the activities of the Global Geodynamics Project
(GGF, 1997-2015) to provide sUpPOrt to geodetic and gsophysical research
activities using superconducting gravimeter data within the context of an
international retwork. The ehjectives of IGETS are

* 1o provide a service for continuous ground based measurements

mparsl varieians of the Earh's graviy ekt and
S LSl T s

* to monik

Rl i 5 3
ik,
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Data Products

B R s e pressure dofa are sl recorded with 1= sazgle

rate. Different product levels are derived from these dat

Level
data s recorded withaut araprocessing and downsampled to 1 min

resolution, after ling gaps or spikes shorter than 10 seconds by linear

interpolation. Records with 1s samples are aiready provided for some

statians.

Level

+ using graund tiltmaters, o

IGETS also continues the activities of the International Center for Earth
Tigtes (ICET), in particular, in collecting, archiving and distributing Earth tide
records fram long saries oF the various 2odynamic sensors,

Stations and Sensors

The IGETS data base is hosted by
FZ Potsdern end is accessible via

ot
z% http://igets.afz-potsdam.de
5

Currently

+ Data from 35 stations are available, glanally distributed

+ Provided by 36 procucers

» Covering a time span of up to 20 years

Records from superconducting gravimetrs made by GWR of eompact (€T}

and cbservatary (OSG} type are predominant. Hawsver, recently data from

two UénSDDnab\e superconducting gravimeters GWR ihﬁv and Dne LACQSKE
mberg spring gravimeter were added. Further

more operators of KGray and gFhone gravimeters who are willng o send

heir data o the IGETS data base in the rear fulure,

at La Plata {right)|

ar Tar Sk

Present (graen) and past [red) stations of the
erevious Gap
(atove) and

How to become a producer for the IGETS data base?

Interested aperators of geodynamic sensors should send an Initial e-m
the 1GETS support team at GFZ: igets-suppart@gfz-potsdam de

Al former GGP producers can use their existing GGP accounts Lo send their
cata to the FTP servar of the IGETS data hase: ftn://Inetsftp.ar-potstam.ce

www.gfz-potsdam.da

IGravga at Barowa
Gora (left) and SGOI8

ns of data coveraga (left).

d data, I.e. eliminaticn of gaps, spikes, steps and earthauakes.
These data seis are ready for tidal analysis and are provided by the statan
operators ar by the University of French Polynesia for by bath).
Level 3: A mew product in progress
Residual gravity data after reducing Level 2 gravity data for modelad tidal
and non-tidal gravity variations,
Tidal models are specific for each station and caver the sffects of solid
Earth tides and ocean luading cfiects and are obtained from harmenic
analysis of the level 2 records.

arth rotation effects (polar mation and lengra-af-day vanations] are
corrected based on the EOP C04 series of IERS,
Non-tidal Ioading effects due to atmospheric, aceanic and hydrological
mass-redistibutions are reduced according to the produets provided by
EOST Loading Service wEw

http:/loading .ttt
Atmaspheric Attraction Computation Service ATMACS 3%
hittp://atmacs, bha.bund, de; a

Repair codes intreduced by GGF are adopled and extended by IGETS and
are part of the Fle name corwentions and indicate the pre-processing
stracegies and processing levels.
Corrections of the SG Instrumental drift hased on absolute grawity mea-
surements (Level 4 products) are planned for the futdre by linking IGETS
with the Internatiunsl Database for Adsolute Gravity Dbserustions AGraw.
IGETS statons wil play an Impertant rols to sstsblch  Giebal Absoluce
Gravily Reference System (IAG Resolulion o, 2 of 20
in addon, IGETS cstablsied indrvicea uumunn fllus for the stations
providing a systematic rev calibration thanges farmerly gen in
75 6P fie Pemders. Thess Incuide the ful hotay of smoRUGe faibretion
wvalues for gravity end pressure as well as the phase calibration {time delay)
for the: sensors.

Data Availability and Access

The IGETS data sats are stored on & FTE and ara fresly availsbla
after user registration. The nuMber IGETS users has been rapicly ncreasing
sinca the launch in summer 2016.

All relevant information are compiled in the scientific techmical repart
(At /del ora/10.231 2/GFZ, 01 03-16087)

How to become a user of the IGETS data base?

The user access for browsing and downleading data from the FTP server of
the IGETS data base ftp://igetsftp.ofz-potstam. de requires a username and
a passward obtained by a registration procedure presupposing a valid e-mail
address, The registraton form can be found on the IGETS dala base websile
htp:figets. gt7-patsdam. de.

The Data Base of the International Geodynamics and Earth Tide Service (IGETS)
i istoph F3 (13, Hartmut Wrisntek {2), David Crossley (2), Bruno Meurers (4), Vojtech Palinkas (5), Jacques Hinderer (6},

1 )

e - ) 046 Fucers iy fon o R
et o b e, 0 <5 Lo, Uk ) Dol ke K A il
oo i S e SNEE K i o i

umBer of 1GETS Gata Base usars

SCientific technical repart on the IGETS data base. rfeﬁ) and the fm easmq
aumber of IGETS data base users since tha Jaunch in summer 2

Data Publication and Citation - DOT
IGETS established the pravision of digital chject identifiers (DOI] for the
data sels of every station, DOIs are unigue and persistant identifiers used
ta referance and link the individual Gata sets. The advantages are:
- clear reference to data sets,
enable ta link sclentific resulls with assaciated publications,
stancard festure in science when publishing scientife articles,
= improve access to ntific data, enhances the vi i research
data, encoLrage. new researth 15 be condicted, and s
caoperation
Level 1 data: (01 assianed for each station, i.e. ane for all sensars af a
station referencing the station operators. The DOIs of the Level 1 data sets
resalve ta DOT landing pages with an averview of the statian and the dats.
The first DO assigned date sels are the Level L dala sels from GFZ
(e e ) o Tt e o) L
bui lata, Medicina, Wettzall) in the original DOT
e heriand:
Forste, C., Voiat, C., Abe, M. Kmncr, C., Mewrneyer, 1., Pflug, H., Foum:J P
(2016} Superconducting Gravimeter Data fram Sutherland - Level 1. GFZ
Dala Services., hilp://cuierg/ 10! SEED,Ich:.su IL.00L
Level 2 and Leval 3 data: 0OI ara assigned %or all IGETS stations in
tozal, L.e. one DOI for all data sets.

Outlook and Discussion
At the IGETS business meeting at the IAG-TASPEL Juink Scientific Assembly
2017 0n

Thursday, 03 August 2017, fram 18:00 to 20:00, Room 504 +505,
informalion aboul IGETS and Lhe IGETS dala base is given. Several
S of IGETS are dlwumd One_Important lssue Is_ activating

rators of and othi

SEnding cata 5 1GFTS. In-order to futher strendthen the worwite
network. All interestsd TAG-TASPET participants are walcome.

You are in

#re you operating ground gravimeters, tiltmeters or

strainmeters? You are cordially nviled o Join [GETS!

Major benefits are a long term storage, an increased

visbity and use of your dalE‘a‘s.t'lr:\l‘asyadn‘rlnnpr.t ) (H g
ata citation fiy DO assignments of each data sets: associanion

Poster GO7-P-06 of IAG-IASPEI Joint Scientific
Assembly 2017 and GFZ Scientific Technical Report
both available in "Documentation” of

http://igets.gfz-potsdam.de
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User statistics

Number of IGETS data base users

75

50

. |
= M”HM‘MH

2016-06-01 2016-09-01 2016-12-01 2017-03-01 2017-06-01 2017-09-01

193 users at 2017-07-24 (1 user registration every 2 days)
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Missing data

Former GGP stations

(to be reactivated)

Canberra (Australia, Japan)
Cibinong (Indonesia)

Esashi (Japan)

Hsinchu (Taiwan)

Kamioka (Japan)

Matsushiro (Japan)
Ny-Alesund (Norway, Japan)
Syowa (Antarctica, Japan)

Further stations

(to be added)

Ghuttu (India)

Gujarat (India)

Jangbogo (Antarctica, South Korea)
Lhasa (China)

Lijiang (China)

MunGyung (South Korea)
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Participation

How to become a producer for the IGETS data base?

Interested operators of geodynamic sensors should send an initial e-mail to the
IGETS support team at GFZ: igets-support@gfz-potsdam.de

All former GGP producers can use their existing GGP accounts to send their data to
the FTP server of the IGETS data base: ftp://igetsftp.gfz-potsdam.de

How to become a user of the IGETS data base?

The user access for browsing and downloading data from the FTP server of the
IGETS data base ftp://igetsftp.gfz-potsdam.de requires a username and a password
obtained by a registration procedure presupposing a valid e-mail address. The
registration form can be found on the IGETS data base website http://igets.gfz-
potsdam.de.

You are invited!

Are you operating ground gravimeters, tiltmeters or strainmeters? You are cordially
invited to join IGETS! Major benefits are a long term storage, an increased visibility
and use of your data as well as a proper data citation by DOI assignments of each
data sets!
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