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International Gravity Field Service (IGFS) 
 

http://www.igfs.net 
 

Chairman (until 2013-03-31): Rene Forsberg (Denmark) 
Chairman (from 2013-04-01): Riccardo Barzaghi (Italy) 
Director of the Technical Centre: Steve Kenyon (USA) 
Director of the Central Bureau: Iginio Marson (Italy) 

 
Overview 
 
IGFS activities in the mid-term period 2011-2013 were mainly addressed to coordinate collec-
tion, validation, archiving and testing of gravity field related data; to coordinate exchange of 
software of relevance for gravity field activities; to coordinate courses on gravity filed estima-
tion; to distribute information materials related to the earth's gravity field. Most of these 
activities, though performed in a direct way by the related gravity Services, have been super-
vised and harmonized by IGFS. Other important IGFS actions were related to GGOS activi-
ties. IGFS representatives participated to GGOS meetings (particularly those of the Bureau 
for Network and Communications) to present some recent development on gravity data 
acquisition that are of relevance for GGOS. Another common activity in coordination with 
GGOS is based on the researches of the Working Group on Vertical datum Standardization. 
The activities of this WG are in the framework of GGOS Theme 1 – Global Vertical Datum. 
Also, other scientific activities were developed on gravity filed. They are in connection with 
IAG Commission 2 (Gravity Field). Three Joint Study Groups have been actively operating in 
assessing the precision of the GOCE global geopotential models, in defining methods for 
comparing absolute gravimeter observations and in establishing a new global absolute gravity 
reference system. These researches are of particular relevance for the geodetic community. 
The realization of the Absolute Gravity Reference System is a key issue in Geodesy. The 
IGNS71 is the current realization that strictly needs for an update due also to the relevant 
improvements in absolute gravimeters that occurred in the last decades. The same holds for 
the assessment of GOCE global geopotential models. As it was done for EGM2008, 
comparisons with existing ground based data set are extremely important in order to asses the 
precision of the different GOCE models, obtained following different approaches. This also in 
relationship to new planned missions aimed at improving the present day GOCE models 
precision. 
 
Furthermore, in 2012, IGFS was supporting, directly and via its Central Bureau, the organiza-
tion of the International Symposium on Gravity, Geoid and Height System GGHS2012 in 
cooperation with IAG Commission 2. The symposium was held in Venice, from October 9th 
to October 12th, 2012. IGFS is also planning and organizing, always in cooperation with 
Commission 2, the forthcoming 3rd IGFS General Assembly that will be in Shanghai 
(beginning of July 2014). 
 
Finally, the IGFS Central Bureau has realized the new IGFS web page which will possibly be 
a tool for better informing the geodetic community on gravity field related topics. 
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Structure 
 
The IGFS structure is described in Figure 1.  
 
 

 
BGI=Bureau Gravimetrique International 
IGeS=International Geoid Service 
ICET=International Centre for Earth Tides 
ICGEM=International Centre for Global Earth Models 
IDEMS=International DEM Services 
OGS=Istituto Nazionale di Oceanografia e Geofisica Sperimentale 
NGA=National Geospatial-Intelligence Agency 
 

Figure 1: The IGFS structure 
 
 
IGFS coordinates the activities of the related Services via the Advisory Board, its Central 
Bureau at OGS and the Technical Centre at NGA. This structure allows a deeper relationship 
among the different Services working on gravity field. IGFS also provide a common interface 
towards other IAG bodies such as GGOS, in order e.g. to come to a standardization of the 
gravity “products”. Within IGFS, Joint Working Groups are coordinated with Commission 2, 
namely JWG2.1 (International and Regional Comparison Campaigns of Absolute Gravi-
meters), JWG2.2 (Absolute Gravimeters and Absolute Gravity Reference System), JWG2.3 
(Assessment of GOCE Geopotential Models). Furthermore, a Working Group on Vertical 
Datum Standardization was established jointly with GGOS Theme 1- Global Vertical Datum. 
 
There is also a proposal for a new IAG/IGFS Service as the evolution of the Global Geo-
dynamic Project (GGP). 
 
On April 1st, 2013, a new chairman, Riccardo Barzaghi from Politecnico di Milano (Italy), 
started managing IGFS thus substituting Rene Forsberg from The National Space Institute 
(Denmark). 
 
 
Activities 
 
As previously mentioned, the Gravity Services have developed many activities that have been 
coordinated and documented by IGFS. Particularly, BGI has developed and finalized the 
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World Gravity Map project. Bouguer, Isostatic and free-air gravity anomalies are available, 
since 2012, either as spherical harmonic expansions or 1’× 1’ digital grids (see Figure 2).  
 
 

 
 

Figure 2: The World Gravity Map by BGI 
 
 
Improvements are expected by including new airborne and ground based gravity data and 
satellite GOCE models. As an example, in Figure 3, the Antarctica aerogravity surveys 
planned by DTU (blue) and University of Texas (green) in 2008-2011 and 2009-2011 are 
shown. 
 
 



Report of the International Association of Geodesy 2011-2013 ─ Travaux de l’Association Internationale de Géodésie 2011-2013 

4 
 

 
 

Figure 3: Aerogravity Surveys in Anctartica 
 
 

Also GOCE data were processed and global GOCE gradients have been computed in a Local 
North-Oriented Frame (LNOF) and in the Instrument Frame (GRF frame) and will be soon 
available to the geodetic and the geophysical community (see Figure 4). 
 
 

 
 

Figure 4: The ZZ gradient in LNOF frame (mEötvös) 
 
 
Furthermore BGI is developing in co-operation with BKG an absolute gravity database that 
contains data from 699 stations, from 41 different institutions and 41 different instruments (at 
November 2012). The information contained in these data is of strong interest in many geo-
detic/geophysical investigations. In Figure 5, the gravity variation in time in one of the Global 
Geodynamics Project (GGP) station is displayed. 
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Figure 5: The gravity filed variations at Conception 

 
 
ICET has contributed to this project by processing the GGP data uploaded to the ICET and 
GFZ database for earth tides. 
 
ICGEM and IGeS have collected both global geopotential models and local geoid solutions 
which are available through their own web pages that are linked to the IGFS web page. 
Presently, at ICGEM 122 geopotential models area available and can be downloaded via the 
ICGEM web page. On line interactive visualization tools can be used and evaluation of global 
model effects can be obtained via web interface (see Figure 6).  
 
 

 
 

Figure 6: The visualization tool of global geopotential model at ICGEM 
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Validation of global models is also provided both in the spectral domain and by direct com-
parison with GPS/levelling data.  
 
The IGeS web page has been totally renewed in order to provide a better service to the users. 
At present, 34 estimated geoids are stored in IGeS database and can be downloaded, either 
freely or on demand, through the web page (see Figure 7). They are frequently requested by 
users that are interested in detailed geoid solutions over limited portions of the Earth.  
 

 
Figure 7: The European geoid EGG2008 available at IGeS 

 
 

Finally, it must be considered the important role of IDEMS which distributes and validates 
global DEM models which are important for estimating and removing from the data the 
terrain effect. As it is well known, this is strictly needed in any geodetic computation for 
estimating the gravity and the geoid. 
 
The publication of technical papers is also one of the activity which is coordinated and spon-
sored by IGFS. 
 
IGeS and BGI area issuing via their web pages the Newton’s Bulletin which contains tech-
nical papers on geoid computation, gravity data handling and gravity campaigns. Another 
publication related to the gravity filed services is issued by ICET which regularly publishes 
the Bulletin International des Marées Terrestres (BIM) in electronic form through its web 
page. 
 
All these activities are documented in the IGFS web page where an overview is given and the 
activities are listed (http://www.igfs.net). A new web page will be established at OGS which 
will manage it as IGFS Central Bureau (the page is under construction and will be soon avail-
able at the following address: http://www.gravityfield.org/).  
 
Another important activity which is performed by IGFS in cooperation with IAG Commission 
2 is to organize Symposia and Schools on geoid computation.  
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In October 9-12, 2012, the International Symposium on Gravity, Geoid and Height System 
GGHS2012 has been organized in Venice (San Servolo Island). The session outline is pre-
sented in the following: 
- session 1: gravimetry and gravity networks 
- session 2: global gravity field modelling, assessments and applications 
- session 3: future gravity field missions 
- session 4: advances in precise local and regional high-resolution geoid modeling 
- session 5: establishment and unification of vertical reference systems 
- session 6: gravity field and mass transport modelling 
- session 7: modelling and inversion of gravity-solid earth coupling 
- session 8: gravity field of planetary bodies 

 
As one can see, the most relevant topics related to the gravity field analysis and estimation 
have been discussed. Most of the presented papers have been submitted for publication (after 
peer review) on IAG Symposia Series published by Springer. 
 
Furthermore, a new Symposium is going to be organized by IGFS and IAG Commission 2 in 
Shanghai. It is the 3rd IGFS General Assembly that will be held at the beginning of July, 2014. 
The tentative list of topics that have been proposed and discussed by the SOC members con-
tains the following themes: 
- Gravimetry (aerograv, absolute and relative gravity observations, gravity network) 
- Global geopotential models and vertical datum unification 
- Local geoid/gravity modelling 
- Satellite gravity 
- Mass movements in the earth system 
- Inverse gravimetric problems 

 
This Symposium will be announced at the forthcoming IAG meeting in Potsdam. 
 
Finally, a new school has been organized in 2012. It will be held at the Universidad Tecnica 
Particular de Loja, Loja (Ecuador) in October, 7-11, 2013. It is the XI Geoid School which 
continues the IGeS schools tradition, even though it is not only focussed on geoid computa-
tion. A new important topic has been added, namely the one related to the definition of a 
global height datum. The detailed program is given in the following together with the names 
of the teachers: 
- Heights, height datum and Boundary Value Problems  (Sansò) 
- Global geopotential models and their use    (Pavlis) 
- Modelling the topographic effect     (Blitzkow) 
- Local improvements of the geoid     (Barzaghi) 
- Height datum unification      (Sideris) 
- Vertical Datum Standardization     (Sánchez) 

 
Forthcoming schools are going to be organized in Trieste and/or in Cairo (in 2014). These are 
particularly important for Africa and can be seen as a starting point for improving researches 
on physical geodesy in this continent. 


