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New direction since IUGG General Assembly in Prague 2015: 

Focus on roadmap for the realization Resolution No. 2: 

Establishment of a global absolute gravity reference system

• Repeated international comparisons of absolute gravimeters 

Guidance: CIPM and Regional Metrology organizations 

• Operating a globally distributed set of gravity reference stations based on

• Repeated absolute gravity measurements and 

• Continuous (residual) temporal gravity reference function (CRF) from 

superconducting gravimeters. 

• Transfer of international comparison results to all absolute gravimeters and 

reference stations at regional stations with CRF

• Definition of standard models for the correction of absolute gravity data 

(in cooperation with the GGOS Bureau of Standards and Conventions).

Joint Working group JWG 2.1.1

Objectives
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Joint Working group JWG 2.1.1: 

Linked IAG Services

IGETS: International Geodynamics and Earth Tide Service
Times Series from Superconducting Gravimeters, 
CRF from combination of SG / AG

IGFS: International Gravity Field Service
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Proposed Components of a

Global Absolute Gravity Reference System

Gravity reference stations

with continuous comparison reference function

Definition of standard correction models 

(Tides, Atmosphere, Polar Motion, Hydro)

Continuously operated 

most stable relative 

gravimeters (SG)

Intercomparisons: 

CCM-KC, RMO-KC 

Geodetic Comparisons 

with linked CRF

Absolute 

Gravimeters
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International Comparisons and 

Link to Metrology

 Strategy paper of CCM and IAG in 
2013/2014 confirms cooperation 
between metrology and geosciences 
in AG comparisons

 Link to Metrology ensures 
traceability to SI 

 Only a subset of AG covered 
by Keys Comparisons

 Regional and Additional Comparisons 
necessary to keep common level of 
all instruments: 
AGrav database as inventory
Poster on Tuesday: 



http://www.bipm.org/wg/CCM/CCM-
WGG/Allowed/2015-meeting/CCM_IAG_Strategy.pdf
and in the Travaux of IAG 2011 - 2015

2017-15025

http://agrav.bkg.bund.de/doc/
EGU2017-15025-poster.pdf

http://www.bipm.org/wg/CCM/CCM-WGG/Allowed/2015-meeting/CCM_IAG_Strategy.pdf
http://agrav.bkg.bund.de/doc/EGU2017-15025-poster.pdf
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Two Aspects of the Realization

Long term stable Reference Level:

Absolute gravimeters 

monitored at reference stations

Infrastructure: 

Accessibility of the system 

by a global set of stations, 

compatible with the reference level

 Repeated comparisons 

(monitoring of AG) at 

international/regional level 

 Reference stations with continuous 

reference function (SG / IGETS) 

preferred but no exclusive

 Accuracy: A few µGal range

 Resolution No. 2 (2015)
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 Circular Letter to the 
members of the IAG and 
CCM Working and Study 
Groups from 17.01.2011 

 GGP Questionnaire on 
SG/AG Intercomparisons, 
27 March 2011

 Positive response from 
many institutions operating 
AG and SG 

 Good basis 

 Update after 5 years? 

Selection of Reference Stations
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Questionnaire 2011 to the international 

community with AG and SG instruments

WGAG  (20)
GGP (16)
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Survey of Reference Sites 2011
Europe
(status 27/06/2011)

Country Institution Site Person

Europe

Austria BEV/ZAMG/IMGW Conrad Observatory Diethardt Ruess, Norbert 

Höggerl, Roman Leonhard, 

Robert Edelmaier, Bruno 

Meurers, Christian Ulrich

Czech Republic VUGTK Pecny (GOPE) Vojtech Palinkas

Finland FGI Metsähovi Jaakko Mäkinen

France SYRTE/CNRS Paris Franck Pereira,

Sebastian Merlet 

France Univ. Montpellier Larzac Observatory, 

Montpellier

Nicolas Le Moigne

Germany BKG Wettzell Herbert Wilmes, Reinhard Falk

Italy ASI Matera Domenico Iacovone

Italy INRIM Torino Alessandro Germak

Italy INGV Catania (Sicily) Filippo Greco

Latvia LGIA Riga Janis Kaminskis

Luxembourg ECGS Walferdange Olivier Francis

Poland IgIK Borowa Gora Jan Krynski

Russia VNIIM St. Petersburg Leonid Vitushkin

Spain IGN Yebes José Manuel Serna Puente

Sweden / Scandinavia Lantmäteriet /

OSO Chalmers

possibly:

Onsala (Sweden)

Mårtsbo (Sweden)

Metsähovi (Finland)

Trysil (Norway)

Jonas Ågren, 

Hans-Georg Scherneck
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Survey of Reference Sites 2011 
America/Asia/Australia/Africa/Antarctica
(status 27/06/2011)

Country Institution Site Person

America

Canada NRCan Cantley (CAGS) Jacques Liard

USA NGS/NOAA Boulder / Table Mountain 

(TMGO)

Van Westrum (NGS), 

Daniel Winester (NOAA)

Chile BKG TIGO Concepcion Herbert Wilmes, Reinhard Falk

Asia

China NIM Beijing’s Changping

Campus

Wu Shuquing

Australia 

Australia GeoscienceAustralia/

ANU

Mt Stromlo,

Reynolds Dome

Nicholas Dando

Africa

South Africa GFZ Potsdam Sutherland (SAGOS) Christoph Förste

Antarctica

Antarctica INRIM Terra Nova Bay Alessandro Germak

Argentina BKG AGGO / La Plata Axel Rülke, Reinhard Falk
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Potential Reference and Comparison (Core) stations

Site requirements have to be fixed

 Comparisons must be possible

 Superconducting gravimeter 
recommended, but not exclusive

 Update of Survey / Questionnaire
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 Regional Comparison at Wettzell: 

• Three Weeks Mid April (after EGU) 
until Mid May

• Will be registered as EURAMET 
comparison, with VUGTK / Pecny
observatory as pilot  (Vojtech Pálinkáš)

 Comparisons in South America: 

• in Brasil 2019 at MCTIC‐Observatório
Nacional (Mauro Andrade de Sousa)

• Argentina at La Plata / AGGO after 
deployment of FG5-227 (BKG)

Upcoming Regional Comparisons: 

Gravity Lab at AGGO

RCAG 2010 Wettzell
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Two Aspects of the Realization

Long term stable Reference Level:

Absolute gravimeters 

monitored at reference stations

Infrastructure: 

Accessibility of the system 

by a global set of stations, 

compatible with the reference level

 Repeated comparisons 
(monitoring of AG) at 
international/regional level 

 Reference stations with continuous 
reference function (SG / IGETS) 
preferred but no exclusive

 Accuracy: A few µGal range
 Resolution No. 2 (2015)

 to replace IGSN71, the system must 

be accessible for any user, 

including those not operating an AG!

 Compatibility: Comparisons 

(Additional comparisons) for all AG, 

e.g. A10, at reference stations 

(at any time  SG / IGETS) 

 Relative surveys?

 Accuracy?
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 Evaluation of IGSN stations:
Recommendation for the further use /re-observation 
of IGSN71 stations within the new reference system

 Establishing new infrastructure in International 
Cooperation, e.g. by A10 field observations 

Establishing Infrastructure

Example: 

Absolute gravity network of Argentina (RAGA): 

 Based on 35 stations with A10 measurments. 

 Cooperation of  Instituto Geográfico Nacional

(IGN) with Universidade de Sao Paulo (USP), 

Brazil and Institut de Recherche pour le 

Développement (IRD), France
http://www.ign.gob.ar/NuestrasActividades/Geodesia/Gravimetria/RAGA

http://www.ign.gob.ar/NuestrasActividades/Geodesia/Gravimetria/RAGA
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Update of the IAGBN Processing Standards

 Accommodation to IERS 
Conventions / 
Recommendations of the 
GGOS Bureau of Standards 
and Conventions

 Update of constants

 Update of tidal models, 
including permanent tide and 
elastic parameters

 Treatment of Ocean tide loading

 Atmospheric corrections, based 
on physical, not GNSS heights!
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1. Continuation of AG Comparisons at different Levels:

 Further cooperation with CCM-WGG 

 Regional comparisons under guidance of Regional Metrology Organizations

 Include non-NMI/DI instruments by Additional Comparisons 
 Documentation in AGrav

 Stability of the comparison reference level over time: 
CRV deviations of different epochs, combination AG-SG, definition of linking 
converter

 Unique processing rules (e.g. evaluation at the gradient independent point), 
treatment of systematic effects (SAC, DC etc.);

 Reprocessing (since 2005)

2. Selection of Reference (Core) Stations: 

 Fixing Site requirements

 Update of station surveys from 2011

Work Packages
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3. Realization of Infrastructure:

 Evaluation of IGSN stations: Recommendation for the further use /re-observation 
of IGSN71 stations within the new reference system

 New observations with AG, including field stations with A10

4. Processing Standard for absolute gravity observations: 
Update of the IAGBN standards 1992

Work Packages
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 Your opinion/ideas?

 Forum

http://agrav.bkg.bund.de/forum/

 Next meeting?

 Workshop?

Discussion

http://agrav.bkg.bund.de/forum/



