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|IAG resolution for the International Terrestrial Gravity Reference System (ITGRS) ugc

of Geodesy

The International Association of Geodesy,

Noting,

e The importance of an International Terrestrial Gravity Reference System (ITGRS) for geodesy and geosciences,
e That with state-of-the-art absolute gravimeters a relative accuracy of 108 and better is achievable ;
Acknowledging,

e The IAG resolution No. 9.2 and 16.3 adopted at the 18th IUGG General Assembly in Hamburg in August 1983, recommending the use
of a common standard atmosphere and the zero-tide concept;

e The IAG Resolution No. 2 for the establishment of a global absolute gravity reference system adopted at the 26th IUGG General
Assembly in Prague in July 2015,

e The IAG Resolution No. 4 on the establishment of the Infrastructure for the International Terrestrial Gravity Reference Frame,
adopted at the 27th IUGG General Assembly in Montreal in July 2019,

Resolves,

e That the definition of the ITGRS be based on the instantaneous acceleration of free-fall expressed in Sl and related to the zero-tide
concept, a standard atmosphere, and Earth orientation in the ITRS (International Terrestrial Reference System) ,

Recommends,
e That the ITGRS be adopted as the standard reference system for gravity acceleration in geosciences and metrology;
Requests,

e That Commission 2 together with IGFS, BGI and IGETS prepare and disseminate guidelines and conventions for the establishment of
the International Terrestrial Gravity Reference Frame (ITGRF) as the realization of the ITGRS.



Concept for the Gravity Reference Frame
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to establish a gravity reference frame by globally distributed reference stations linked to the

international comparisons of absolute gravimeters where precise gravity reference is
available at any time,

Absolute Gravity reference stations
Gravimeters with continuous comparison reference function

Continuous monitoring by
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AGrav: Intl. Absolute Gravity Database — Version 1 o | —.

Operational since 2007

* Development of database scheme (MySQL) at BKG

Basic php framework
Mirror-Server at BGI until 2015

Offline since Feb 2022 due to security issues

Status March 2022:

> 65 institutions from 33 countries

> 1390 stations

> 5237 observations, >98% with gravity values

> 78 Absolute gravimeters: 39 FG5, 13 A10, 4 FG5X...

Map

Meters
Stations
Observations
Institutions

Full Access
(login required)

ser Mirror at BGI

Legal and Privacy

agravi@bkg. bund.de
bgi@cnes.fr

AGrav: Absolute Gravity Database - Meta-Data
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Legend:

@ Station with meta data (station location) . Station with gravity information
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AGrav: Planned Implementation at OMP/SEDOO e m

* BKG currently not capable to
provide the service due to strict IT W—
security regulations Data avaiabiy

| Geographical extent

Geographical Extent

* BGI: Integration of AGrav dataset
into service SEDOQO at OMP to
provide the basic information
- planned in September 2023

Station list

* New Web application planned

e Assingment of DOI

© OpenStreetMap contributors.

Station List

Q, network Q, station Q, site
letyfork St t End date auge it ' j:-tl|
| Code
D [ rar ) Abjat-sur-Bandiat 2016-06-30 OO 0.7610 455740 268.00 Q
" ) o La Garde-Adhémar 2010-11-05 0O 47697 443741 88.00 Q
ae [ oo ) Saint-Agoulin 1980:0101 0O 31310 46,0520 523.00 Q

Example from Seismological Network RESIF
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Absolute Gravity Data at Geoscience Australia

Australian Government

Geodetic Gravimetry Data

£ Geoscience Australia

About 0 Layers g

*'Marchmont
Boambolo
.

Namma
L]

dm
.

Mt Stromlo

Tharwa
.

Bim beri
.

=
.

Cool eman!

.

Michelago
0

AN

Accessibility

Copyright Disclaimer Privacy Information Publication Schy

https://geodeticgravity.ga.gov.au/

Freedom of Information

Collector,
.

Gundar oo
O

Qu eanbeyan

Urila
.

B Lon: 149.05, Lat: 35.35

Contact us

International Association

UGG

¢ of Geodesy
Site Details =
>
5 % ~
Site Details
Mt Stromlo
Site Id: " Height: 767
Longitude: 149.0068 Latitude: -35.3208
Site Description: Site description not available.
Site Picture: Site picture not available.
Mr Stromlo Reynelds Dome P1 b
Mark Id: 1 Site Id: 11
Mark Name: Mr Stromlo Reynolds Mark Code: 2010.98.9104
Dome P1
Longitude: 149.0063 Latitude: -35.3208
Height: 770 Gravity -3.71 pGal
Gradient:
Time Series
Plot: +9 795476eg Mr Stromlo Reynolds Dome P1
& @ Gravity Upper Bound Uncert.
® Gravity Lower Bound Uncert.
8 *  Gravity
Ew = \\-/
£
; ™o
&6
&
12 014 W16 2018 020
Decimal Year
@ Measurements e

Provide Feedback

Meeting of IAG JWG 2.1.1
| IUGG Berlin, 14.Jul 2023 | Page 7


https://geodeticgravity.ga.gov.au/

Realization of ITGRF

IGRF Site requirements / recommendations
* Document needs to be developed

* First order stations: More stringent
requirements

* Majority of stations: More relaxed
specifications to promote the establishment
of new stations and avoid to exclude existing
ones.

* Connection to GNSS should be considered.
Best practices in Absolute Gravimetry

* Guides contributed by experienced operators
e Wiki?
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IGRF Workshop 2022 @ 5Gl1.5/BKG =59
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Bureau Gravimétrique International
International Gravimetric Bureau

Leipzig, Germany, April 11-13 2022

IGRF Site selection

* Follow up Leipzig Workshop 2022
Presentations collected at ZENODO
https://zenodo.org/communities/itgrf/

International Terrestrial Gravity Reference System and Frame

tternational Terrestrial Gravity Reference System and Frame Q
Community
e )
Gravity reference function at Borowa Gora Observatory, Poland
Dykowski, Przemyslaw; (3 Krynski, Jan; (& Sekowski, Marcin; (3 Olszak, Tomasz;
Repeated menthly absolute gravity measurements are conducted with the A10-020 absolute gravimeter on three stations v
(two indoor, one outdoor) at the Borowa Gora Geodetic-Geophysical Observatory since 2008. In 2016 next to one of the
indoor stations (BG-G2) the iGrav-027 superconducting gravimeter wa H

o (UGG | Imamsorslasodadon
Uploaded on February 22, 2023 of Geodesy

remary 22, 2023 1)
Modernization and current status of the Polish gravity control
Dykowski, Przemyslaw; (5 Krynski, Jan; (& Olszak, Tomasz, International Terrestrial Gra\”ty
Reference System and Frame
Gravity control in Poland had been modernized in the years 2011 - 2015. The goal for the modernization was to
renew/remeasure the POGK29 gravity network established in mid 1990s and propese the most efficient way to proceed
with the use of the state of the art gravity instruments and methods. The re

Qver the last decade, the Joint Working Group 2.1.1
of the International Asscciation of Geodesy (IAG)
has developed a system to achieve accurate,
Uploaded on February 22, 2023 homogeneous, long-term glebal recerding of Earth's
gravity, while taking advantage of the potential of
today's absolute gravity measurements.

= 5] v Here, we provide material and presentations
Establishment of a modern gravity control in Ireland collected by this JWG.
Dykowski, Przemyslaw; (3 Krynski, Jan; (& Sekowski, Marcin; Kane, Paul; Fitzpatrick, Katy; Alken, Michae!
The project for the establishment of a modern gravity control for Ireland, entitled Absolute Gravity Network Ireland, had Curated by:
been initiated by Ordnance Survey Ireland (Republic of Ireland) and Land and Property Services (Morthern Ireland) with the hwziontek
support of the Institute of Geodesy and Cartography (Po Curation policy:
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Leipzig, Germany, April 11-13 2022

Discussion on Infrastructure

IGRF Site requirements / recommendations IGRF Site selection

* Document needs to be developed * Follow up Leipzig Workshop 2022
Presentations collected at ZENODO

* First order stations: More stringent .
& https://zenodo.org/communities/itgrf/

requirements

* Collection of site proposals in regional

* Majority of stations: More relaxed .
coordination

specifications to promote the establishment

of new stations and avoid to exclude existing * Coordinators proposed / to be nominated
Ones. * Documentation of ITGRF sites in a central
e Connection to GNSS should be considered. database (AGrav)
Best practices in Absolute Gravimetry Unified Evaluation of AG Comparisons

* Guides contributed by experienced operators * Evaluation of comparisons, following a
.« Wiki? strategy, e.g. Palinkas et al. 2021

* Independent verification of result
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